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BBEAEHME

Hucunminna «Teopust Mexanu3zMoB ¥ Mamiue» (TMM) npeanosnaraer usy-
YEHUE OCHOBHBIX METOJIOB M AJITOPUTMOB aHAJIM3a W CHUHTE3a MEXaHW3MOB
Y MallliH, a TaKXe CUCTEM, pa3pabOTaHHbIX Ha UX 0a3e.

Opranuzamust yueOHOro mpoliecca Imo 09Hoi (opMe mpeamnosaraeT Bbljae-
JICHWE Ha TIPOBEICHUE ayIUTOPHBIX 3aHATUH 60see 50 % oT oObema 4acoB, Ipey-
CMOTPEHHBIX TOCYAapCTBEHHBIM 00pPa30BATENIbHBIM CTaHAAPTOM JIS HU3Yy4YCHUS
mucuuminabl TMM. Llenpro ayauTOpHBIX 3aHATHH SIBJISETCS O3HAKOMIICHUE H
KOHCYJIbTUPOBAHKE 0 HamOoJIee CIOKHBIM TeMaM JUCIUIUIMHBI, & TaK)KE BBISB-
JIECHHE YPOBHSI OCBOCHHUS MaTepualia JUCIUIUIMHBI KaXJIbIM CTYJECHTOM C TOCJe-
JyIOIIe uTOroBoi arrecraiuei. OCHOBHBIE MOJOKEHUS U TEPMUHOJIOTUS JUCIIH-
IMHbI «Teoprs MeXaHU3MOB M MalllMH» OCBEIIAIOTCS HA JIEKIMOHHBIX 3aHATHSIX,
a MPaKTUYECKOE OCBOCHUE, MPOPa0OTKA MOJYYEHHBIX 3HAHUIN OCYIIECTBISETCS Ha
MPaKTHYCCKUX 3aHATHSAX W IIPH BBITTOJTHEHUN JTa00paTOPHBIX padoT.

Ho 50 % oOGbeMa 4acoB BeIESCTCS Il paOOThl CTYACHTOB, HApaBJICH-
HOM Ha CaMOCTOSITEJILHOE OCBOCHHE HEOOXOIMMOIo MaTepualia JUCHUILIUHBI
TMM wu BeInosHEHUE TpeOyembIx BUAOB padoT. K BumaMm camocTodTensHON pabo-
Thl OTHOCSITCS: MPOPA0OTKa TEM JICKIIMOHHOT'O MaTepHuaja, BBITTOJTHEHHUE U MOJIro-
TOBKa K 3amuTe pacuetHo-rpaduueckux 3amanuii (PI'3) m KypcoBoro mnpoekra
(KIT). Ocoboe BHUMaHKE NIPU pealn3alli CaMOCTOATEIbHOU pabOThl cocpeaoTa-
yupaeTcss Ha BbinojHeHUUW PI'3 u KII mo maucunumimue «Teopuss MexaHW3MOB U
MAaIIuH».

PacuetHo-rpaduueckue 3agaHusi U KypCOBOW MPOEKT CIOCOOCTBYIOT 3a-
KPCIUICHHUIO, YIUIYOJICHHIO W OOOOIICHWIO TEOPETHYSCKUX 3HAHUM, pa3BHUBAIOT
TBOPUYECKYIO MHUIIMATUBY U CAMOCTOATEIBHOCTD, MOBBIIIAIOT UHTEPEC K U3YUECHUIO
JUCLUUIUIMHBI, PUBUBAIOT HABBIKM HAYUYHO-UCCIEA0BATEIbCKON paboThl. PI'3 BEI-
MOJTHAIOTCS MTPUMEHHUTENIPHO KO BCEM BHJIaM aHalM3a U METPUUYECKOMY CHHTE3Y
MJIOCKUX PHIYKHBIX MEXAHU3MOB, KYPCOBOM MPOEKT MOCBSAIIEH TeME «AHAIU3 U
CHHTE3 MEXaHU3MOB TEXHUYECKON CHCTEMBI.

Paznensl pacdyerHo-rpaduuecKuX 3adaHU M KypCOBOT'O IMPOEKTAa OXBAThI-
BaIOT aHAJIM3 U CHHTE3 PhIYAKHBIX, 3yOUaThIX U KyJAUYKOBBIX MEXaHU3MOB SIBJISIO-
[IUXCS COCTABJISIOIIUMHU 00JIe€ CI0KHOM TEXHHUYECKOW CUCTEMBI. BBIITOJHEHHBIE
pacueTHO-TpauIeCKHe 3aJaHUS M KypCOBOM IIPOCKT CTYJICHTHI JIMYHO 3alTUIIAI0T
npenoaaBarento. [lo pesyinbraram camMoCTOSTEIBHOM pPabOThl CTYACHTHI CHAIOT
UTOTOBBIM KOHTPOJIb — 3a4€T WJIU HK3aMEH COTJIaCHO MOJYJII0 O0y4EeHUSI.

JlanHOoe y4yeOHOe TmocoOue MpeaHa3Ha4YeHO ISl BBIPAOOTKH Y CTYJICHTOB
Bcex (hopM 0O0yueHMs] YMEHUN W HaBBIKOB PEIICHUS 3a/a4 aHallU3a U CHHTE3a OC-
HOBHBIX BHJOB MEXaHHU3MOB, HU3y4aeMbIX B JUCHUIUIUHE «Teopusi MEeXaHHU3MOB
U MallluH», OKa3aHUsA KOHCYJbTAaTUBHOM IOMOILIM NPHU BBINOJHEHUU PACUYETHO-
rpauyecKuX 3aJlaHui, Ja0OpaTOPHBIX PabOT, OCHOBHBIX pPa3lieIOB KypCOBOTO
MPOEKTa, MpU OPOPMIICHUH OTUYETOB M MOSICHUTENIbHBIX 3alTUCOK, a TaKXKe IMOJro-
TOBKE K WX 3allIUTE 1 c/1aue 3aueTa v(MiIn) dK3aMeHa.
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1. CTPYKTYPHbIXA AHAJNNU3 PbIYAXHbIX
MEXAHU3MOB

3agayva 1.1. BeINOAHUTE CTPYKTYPHBIA aHAIN3 KPUBOLIMIIHO-TIOI3YHHOTO
MexanuzMma (puc. 1.1, a).

A

a o 8

Puc. 1.1. Cxema KpUBOLIUITHO-IOJI3YHHOTO MEXaHU3Ma U €€ 3JIEMEHTHI

Pem e Hue Cxema KpUBOIIUITHO-IIOJ3YHHOTO MEXaHU3Ma TIPEICTABIIS-
eT co00il 3aMKHYTYI0 KHHEMaTHIECKYIO IIeTb, CIIeI0OBATEIbHO, JaHHBIH MEXaHU3M
SBIICTCS TUIOCKUM MEXaHM3MOM. B 3TOM ciydae CTpYKTYypHBIM aHaIW3 KPUBO-
IIMITHO-TIOJI3YHHOTO MEXaHW3Ma CBOJIUTCS K PEIISHUIO JIBYX 3a7a4:

1) onpeneneHuto NOABUKHOCTH MEXAHU3MA;

2) ONpENEIEHUIO0 COCTaBA CTPYKTYPHI.

PaccmoTpum kaxayro 3aaqy B OTACITBHOCTH.

[ToaBMKHOCTh KPUBOIIUITHO-TION3YHHOTO MEXaHW3Ma OIPEACNIIeTCS 10
CTpYKTypHO# Ppopmyre Uebblmiena:

W=3-n-2-p.—p,,

TJI€ P4, P5s — KOIUYECTBO KUHEMATUYECKUX I1ap YETBEPTOrO M IATOTO KJIACCOB, 71 —
KOJIMYECTBO MOJABUKHBIX 3BEHEB KNHEMATUYECKOM LIETIH.

CTpyKkTypHas cxema paccCMaTpUBAaEMOI'0 MEXaHHM3Ma COCTOMT M3 YEThIPEX
3BeHbeB (puc. 1.1, a):

1 —3BeHO OA — KPUBOILHII,

2 — 3BeHO AB — maryH,

3 — 3B€HO B — NOJN3YyH,

0 — croiika.

[Tpu sTOM 3BeHBs 1 —3 ABIAIOTCS MOABMKHBIMHM 3BEHbSIMHM, a cToWka 0
IPEICTaBICHA B CTPYKTYPHOM CXEM€ IIapHUPHO-HETIOABM)KHON OMOPON U Hampas-
JISIFOIIEH OJI3yHa 3 U SIBISIETCS HEMOABM)KHBIM 3BeHOM. Clie1oBaTeNbHo, 1 = 3.

Jlna onpenenenus 3HaueHUN KO3 (OULIMEHTOB p4 U ps BBIIBUM BCE KUHEMa-
TUYECKHE Iaphl, BXOAAIINE B COCTaB CXEMbl ME€XaHU3Ma. Pe3ynbpTaTel aHanu3a 3a-
HOCHUM B Taba. 1.1.
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

Ta6muma 1.1
Ne | Homepa 3BeHBEB / Cxema Krnacc / mon- | Buj koHTakTa / 3aMblI-
n/m Ha3BaHUC BUYKHOCTb KaHue
A
1 0-1/ O 1 5/1 [ToBepxHOCTD (HU3-
BpalaTeybHas 0 masi) / TeOMeTPUIECKoe

1-2/ IToBepxHOCTD (HU3-

2 51
BpamaTeabHas mas) / TeOMEeTPUIECKOe
2
2-3/ A 3 [ToBepXHOCTH (HU3-
3 B 5/1
BpalaTeabHast ﬁ m1as) / reoMeTpudecKoe
3-0/ 0 B 3 [ToBepXHOCTH (HH3-
4 MOCTYTaTeNbHAs '«\-@;\Y > 11ast) / reOMeTpUIeCcKoe

W3 ananu3a jgaHHbBIX TaOu. 1.1 ciemyer, 4yTo McciaeayeMas cxeMa KpHBO-
IIMITHO-TTOJI3YHHOTO MEXaHHW3Ma TPEJICTaBIIsIeT COOOW 3aMKHYTYH0 KHHEMaTHYe-
CKYIO II€ITb, 3B€HbSI KOTOPOIl 00pa3yroT MEeXIy cOOO0M YeThIpe Maphl MATOTO Kilac-
ca. CnenoBarenbHO, ps =4, a p, = 0.

[ToncTaBuB HalIeHHBIC 3HAYCHUS KOA(POHUIIMEHTOB B CTPYKTYpHYIO (op-
Myy YeObleBa, MoayIum

W=3.3-2-4-0=9-8=1.

Pe3ynpraT O3HawyaeT, yTo IS OJHO3HAYHOIO ONPENEICHUS B3aUMHOTO
pPacnoJIOKEHUS! 3BEHbEB KPUBOILIUITHO-TIOJ3YHHOIO MEXAHU3Ma JI0OCTaTOYHO OJHOM
0000111eHHOM KOOPIUHATHI .

CocTaB CTPYKTYphl KPMBOUIMITHO-TIOJI3YHHOTO MEXaHHU3Ma HMCCIEIYyEM CO-
[JIACHO IPUHIMIY MOCTPOECHUS MEXAHU3MOB 1O Accypy.

HauymnHast ¢ BBIXOJAHOrO 3B€HA — MOJI3yHa 3, pa30MBaeM paccMaTpUBAEMYO
CXEeMY KPHUBOIIMITHO-IIOJI3YHHOIO MEXaHW3Ma Ha Tpynmbl 3BeHbeB. [Ipu 3ToM py-
KOBOJICTBYEMCSI CJIETYIOLIUM MPABUIIOM: €CJIM BbIJIEJICHHAs TpyMIa 3BEHbEB 00J1a-
JJa€T COBMECTHO HYJEBOM IOJBH)KHOCTBIO, TO 3Ta TIpyNIla 3BEHBEB SIBISAETCS
CTPYKTYPHOU IPYIIIOHN.

I'pynna 36enves 3 — 2 npencranieHa Ha puc. 1.1, 6. JlanHas rpyrina 3BeHb-
€B COCTOMT U3 JIBYX IOJIBHKHBIX 3BEHBEB: IIaTyHA 2 U MOJ3yHA 3 U TPEX KUHEMATH-
YEeCKUX Map MmAToro kiacca: 1 —2, 2 — 3 — BpamarenpHbiX nap u 3 — 0 — noctynareib-
HoH mapel. Torga koadduiments! popmMynbl YebObleBa MPUHUMAIOT CIEIYIOIINE
3HAYEHUS: n = 2; ps =3, ps = 0.

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

[ToncTaBuB BBISBIICHHBIC 3HaUYCHHUS KOA(D(PUIIMEHTOB B CTPYKTYPHYIO (op-
Myiry UeOsImeBa, morydum

W=3.2-2.3-0=6-6=0.

CreoBaTenbHO, TPYIIA 3BEHBEB 3 — 2 SBISAETCS CTPYKTYPHOW TPYIIION
2-ro kjacca 2-ro TMopsaka 2-ro BUAA, CTPYKTypHas ¢opMmysia KOTOPOH HMeeT
Bux BBII.

I'pynna 36enves 0 — 1 npencrasnena Ha puc. 1.1, 6. JlanHasg rpynma 3BE€Hb-
€B COCTOMT M3 MOJBUKHOTO 3B€Ha — KpuBomuma 1 u croiiku 0, o6pa3yronmx oJiHy
KMHEMaTUYECKylo napy mnsaroro kiacca; 0 — 1 — BpamarenpHas napa, torga n=1,
pPs= 1, aps= 0.

[ToncTaBUB BBHISIBIICHHBIE 3HaUYC€HUSI KOA(DPUIMEHTOB B CTPYKTYpHYIO (op-
Myity UeOrliieBa, Moxyyum

W=31-2-1-0=3-2=1.

CrnepnoBarenbHO, Tpynna 38eHbeB ) — 1 He SABISIETCS CTPYKTYPHOU IPYIIIIOH,
a mpeacTaBiseT cOOOM NEPBUUYHBIA MEXAHU3M.

W3 npoBeaeHHOr0 CTPYKTYPHOI'O aHAIM3a CIEIYET, YTO CTPYKTypa KpUBO-
LIMITHO-TIOJI3YHHOTO MEXaHU3Ma COCTOUT U3 NEPBUYHOIO MEXaHU3Ma C IOJBUKHO-
CTBIO, PaBHOW |, 1 OTHOM CTPYKTYpPHOU TpyHIIbl 2-TO Kjlacca 2-ro mnopsiaka 2-ro

Buja (puc. 1.2).

. I
KpuBommnHo-non3yHHusd | _ IIM ¢
- = ~ .| + | 2-ro xnacca
MexaHu3M ¢ W=1 c =1
2-TO BHIA

Puc. 1.2. CocTaB cTpyKTypbl KPUBOLIMITHO-IIOJ3YHHOTO MEXaHHU3Ma

B b1 B 0 aA. IlomyuyeHHbllI pe3ysbTar IOKA3bIBAET, YTO KPUBOLIMIIHO-
IIOJI3YHHBIM MEXAHU3M SIBISETCS MEXaHM3MOM BTOPOTO KJIacca W HE3aBHCUMO OT
YHUCJIa CTPYKTYPHBIX TPYII €ro MOABUKHOCTD OMPEEISAETCS MOJBHKHOCTBIO TIEp-
BHUYHOI'0O MEXAaHHW3Ma, YTO COOTBETCTBYET PE3yJbTATy IEPBOU 3a1a4l CTPYKTYPHO-
ro aHAJIN3a JAHHOI'0 MEXAHU3MA.

3agaya 1.2. BeINOMHUTE CTPYKTYpHBIM aHAJIW3 IIAPHUPHOIO MEXaHU3Ma
(puc. 1.3, a).

Pemenue Cxema HApHUPHOTO MEXaHU3Ma NPEICTABISIET COOOU
3aMKHYTYH0 KHHEMAaTUYECKYIO L€Ilb, CJICJ0BATENbHO, JAHHBI MEXAHU3M SIBIISETCS
IUIOCKUM MEXaHU3MOM. B 3ToM ciyuae 3aiauu vccinenoBanus OyQyT aHaJIOTUYHbI
IPEAIIECTBYIOEMY aHAIN3Y KPUBOLINUITHO-IIOJI3YHHOI'O MEXaHU3MA.

[ToABMKHOCTh MIAPHUPHOTO MEXAHM3MA ONPENEISAETCA 10 CTPYKTYPHOH
dopmyne Uebblmena.

CrpykTypHas cxema paccCMaTpUBAaEMOI'0 MEXaHH3Ma COCTOUT W3 YETBIPEX
3BeHbeEB (puc. 1.3, a):

1 —3BeHO OA — KpuBOLIHIL,

2 — 3BeHO AB — maryH,

3 —3BeHO BC — KOPOMBICIIO,

0 — crolika.
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

B
40— A
L1 2 3 1
;o C 0
0—y 0
AN
a o 8

Puc. 1.3. Cxema mapHUPHOTO MEXaHU3MA U €€ DJIEMEHTHI

ITpu 3TOM 3BeHBs 1 — 3 ABNAIOTCSA MOABMKHBIMU 3BEHBSIMH, a cTOlKa 0 sB-
JSIETCSl HEMOABUKHBIM 3BEHOM U B COCTaBE CTPYKTYPHOM CXEMBbI IIPEJICTaBJICHA
JBYMsI IIAPHUPHO-HENOABM)XKHBIMA OIIOPAMM C LEHTPaMU I[IAPHUPOB B TOYKaX
O u C. CnenoBareiabHo, n = 3.

Jlnia onpenenenus 3HaueHUN Ko3((OUIIMEHTOB py U ps BBIIBUM BCE KUHEMa-
TUYECKHE MAPBI, BXOALIME B COCTAB CXEMbI HIAPHUPHOTO MEeXaHu3Ma. Pe3ynbTaTsl
aHaJM3a 3aHOCUM B Ta0x. 1.2.

W3 ananu3a naHHbIX Ta0a. 1.2 caegyer, 4To UccieayeMas cxeMa HIapHHp-
HOT'O ME€XaHU3Ma MPEJICTABISAET CO00M 3aMKHYTYI0 KHUHEMATHYECKYIO LEIb, 3BEHbS
KOTOPOH 00pa3yloT Mexay co0oil ueTbipe mapbl naroro kiacca. CiegoBaTelbHoO,
Ps= 4, aps= 0.

[ToncraBuB HalfieHHbIE 3HAYEHUS KOA((ULHEHTOB B CTPYKTYpPHYIO (op-
MyJry YeOsbliieBa, Ioayuyum

W=3-3-2-4-0=9-8=1.

Pe3ynbrar o3Havaer, 4To Uil OJHO3HAYHOIO ONPENEIECHHUS B3aUMHOIO
PacrojIoKeHUs 3BE€HbEB APHUPHOTO MEXaHU3Ma JOCTATOUYHO OJJHOW 0000IIEHHOM
KOOPJIMHATHI .

CocTaB CTpPYKTyphl LIAQDHHUPHOIO MEXaHU3Ma MCCIENYEM COIJIACHO IPHUH-
LUITYy IOCTPOECHHSI MEXaHU3MOB 10 Accypy.

Haunnas ¢ BBIXOZHOTO 3BEHa — KOpPOMBICTO 3, pa3OuBaeM paccMarpuBae-
My CXEMy LIApHHUPHOIO MEXaHW3Ma Ha Tpynibl 3BeHbeB. [Ipm 3TOM pyKOBO-
JICTBYEMCS CIIEIYIOUIUM IPABUIIOM: €CIIM BBIJIEJICHHAs IPpyIa 3BEHbEB 001aaaeT
COBMECTHO HYJIEBOU MOJBUKHOCTBIO, TO 3Ta TPyNIa 3BEHbEB SBISAETCA CTPYKTYp-
HOM TPYIIION.

Tabmuma 1.2
Ne Howmepa 3BeHbeB / Cxena Kitacc / mon- | Bun xkoHTakTa / 3aMBbl-
/1 Ha3BaHNE BIDKHOCTE KaHNe
A
IToBepxHOCTD (HU3-
0—1/ 1
1 O 5/1 mas) / reoMeTpuye-
BpalareabHas
0 CKO€e
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

[Iponomxenne Tadmuis 1.2

Ne Howmepa 3BeHbBEB / Cxena Kitacc / mon- | Bun xoHTakTa / 3aMBbI-

n/n Ha3BaHUE BHKHOCTb KaHue

1—2/ [ToBepxHOCTb (HU3-

2 51 miasi) / reoMeTpuue-
BpalaTeabHas cKOe

-3/ 4 B IToBepxHOCTb (HU3-

3 2 51 mas) / reoMeTpuye-
BpalareabHas cKOE

C 3
B

IToBepxHOCTb (HM3-

4 3-0/ C 3 5/1 1mas) / TeoMeTpHYe-
BpalaTeabHas 0 cKOe

I'pynna 36enves 3 — 2 npencrarieHa Ha puc. 1.3, 6. JlanHas rpyrina 3BeHb-
€B COCTOUT U3 JBYX IMOJABUKHBIX 3BEHBEB: IIaTyHa 2 M KOPOMBICTA 3 U TpeX Bpa-
IaTEIbHBIX KHHEMATUYEeCKUX Nap mstoro kinacca: 1 —2, 2 -3, 3 -0, torga n =2;
ps=3,aps=0.

[ToncTaBUB BBHISIBIICHHBIE 3HaUYCHUSI KOA(DPUIMEHTOB B CTPYKTYpHYIO (op-
My1y UeObliieBa, OJIy4uM

W=3.2-2-3-0=15-15=0.

CrnepnoBatenibHO, TpyMnna 3BEHbEB 3 — 2 SBISETCS CTPYKTYPHOU TpyIIoOn
2-ro kjacca 2-ro mopsaka 1-ro Buaa CTpykTypHas (opmyia, KOTOpPOH HMeeT
BuJ BBB.

I'pynna 36enves 0 — 1 nokazana Ha puc. 1.3, . JlanHas rpynna 3BEHbEB CO-
CTOWT M3 MOJABMKHOTO 3BeHA — KpuBomuna 1 u croiiku 0, 00pa3yrommx MEexIy co-
0ol onHYy BpamarenbHyl0 KuHeMathdeckyto mapy: 0—1, torma n=1; ps=1, a
Pa= 0.

[ToxcTaBuB BEISIBIICHHBIE 3HAYEHUST KOA(D(PHUITMEHTOB B CTPYKTYPHYIO (op-
Myiry UeOsbImmeBa, moxydyum

W=31-2-1-0=3-2=1.
CnenoBarenbHO, rpynmna 38eHbeB (0 — 1 He SBIsAETCS CTPYKTYpHOU IPYNIION,
a MpeacTaBisieT cOO0N NEPBUYHBIA MEXaHU3M.
M3 npoBEeACHHOrO CTPYKTYpPHOI'O aHAJIM3a CIEAYET, YTO CTPYKTypa LIapHUp-

HOT'O0 MEXaHHW3Ma COCTOUT U3 MEPBUYHOIO MEXaHU3Ma C MOABUKHOCTBIO, PaBHOM 1, U
OJIHOM CTPYKTYPHOU TpyIIIbI 2-T0 Kjacca 2-To nopsjaka 1-ro Buaa (puc. 1.4).

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

[IapHupHBIiA _ | ™™ + s Cr
MexaHu3M ¢ W=1 c W=1 ~T0 Kjlacca
1-ro Buga

Puc. 1.4. CoctaB CTpyKTyphl IAPHUPHOTO MEXaHU3MA

B b1 B 0 . [lonmydeHHBINM pe3ysbTaT MOKA3bIBAET, YTO IIAPHUPHBIN MeXa-
HU3M SBJISIETCS MEXAaHW3MOM BTOPOTO KJIACcCa M HE3aBUCHMO OT YMCIA CTPYKTYp-
HBIX TPYNI €r0 IOABMKHOCTH OIPEAEISETCS MOABUKHOCTBIO IIEPBUYHOIO MeXa-
HU3Ma, YTO COOTBETCTBYET pE3YJIbTATy IIEPBOM 3aJauyd CTPYKTYPHOI'O AHAIN3A
JAHHOT'O MEXAHU3MA.

3agava 1.3. BpINOJHHATH CTPYKTYpPHBIM AaHaIW3 KYJUMCHOIO MEXaHHU3Ma

(puc. 1.5, a).

Puc. 1.5. Cxema KYJMCHOI'O MEXaHN3Ma U €€ 3JICMCHTEIL

Pem e Hue Cxema KyJIMCHOTO MEXaHHU3Ma MPEACTABISAECT COOOM 3aMK-
HYTYI0 KHHEMaTUYECKYIO 1IeMlb, CJIEI0BATEIHHO, JAHHBI MEXaHU3M SIBISECTCS TJI0-
CKMM MeXaHu3MOM. B 3ToM ciydae 3amaud ucclieloBaHHsl OyIyT aHaJOTHYHbI
MPEAICCTBYIONIUM aHAIN3aM MPEANICCTBYIONUX MEXaHU3MOB.

[ToaBMIKHOCTDh KYJHMCHOTO YETHIPEX3BEHHOTO MEXaHU3Ma OIpeeseTcs
1o CTPYKTypHOU popmyrie UeOrbIiena.

CtpykTypHas cxema pacCMaTpUBaeMOTO0 MEXaHU3Ma COCTOUT U3 UYEThIpEX
3BeHbeB (puc. 1.5, a):

1 —3BeHo OA — KpuBOLIUIIL,

2 —3B€HO A — MON3YH,

3 —3BeHO0 BC — KOpOMBICIO (Kynuca),

0 — croiika.

[Ipu 3TOM 3BeHBbs | — 3 SABISAIOTCS MOJBUKHBIMU 3BEHBSIMH, a cToMKa 0 sB-
JISIeTCS HEMOABMKHBIM 3BEHOM M B COCTaBE€ CTPYKTYPHOM CXEMbI MpeiCTaBlicHA
JBYMsI IIaPHUPHO-HETOJIBMKHBIMU OIMOpPaMU € IIEHTpaMU IIAPHUPOB B TOYKaX
O u C. CnenoBaTensHo, 11 = 3.

Jns onpeeneHus 3HaueHU Kod(PULIIMEHTOB p4 U ps BBISIBUM BCE KUHEMa-
TUYECKHUE TMapbl, BXOJAIINE B COCTAB CXEMbl KYJIMCHOTO MeXaHu3Ma. Pe3ynbTaThl
HUCCclIeq0BaHudg 3aHoCcUM B Ta0ia. 1.3.

W S
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

N3 ananm3a manabIx Taba. 1.3 crmeayer, 9To uccieayeMas cxeMa KyJIHCHO-
ro MEXaHW3Ma MPEJCTaBIsET COO0N 3aMKHYTYI0O KHHEMATHYECKYIO IeTb, 3BEHBS
KOTOPOH 00pa3yroT MeXAy co0O0M YeThipe mapbl martoro kiacca. CiegoBaTenbHoO,
Ps= 4, aps= 0.

Tabmumna 1.3

Ne | Howmepa 3BeHBEB / Knacc / mon- | Bun xoHTakTa / 3amMbIka-
/1 Ha3BaHHE BIDKHOCTb HHE

A
1 0-1/ O 1 5/1 [ToBepxHOCTD (HU3IIAS) /
BpalareabHas 0 reOMETPHUYECKOE

A
’ 1-2/ 2 5/1 [ToBepxHOCTD (HU3IIAs) /
BpaliareabHas | reOMETPUYECKOE
2

2-3/ 3 5/1 [ToBepxHOCTD (HU3MIAS) /
nocTynaTelbHas B reOMETPUUECKOe

B
4 3-0/ C 3 5/1 [ToBepxHOCTD (HU3IIAsT) /
BpalarejabHas 0 TCOMETPHYCCKOC

[ToncTaBuB HaliJIeHHBIC 3HAYCHUS KOA(POHUIIMEHTOB B CTPYKTYpHYIO (op-
Myny YeObliieBa, moayqum

W=33-24-0=9-8=1.

Pe3synbrar o3Hadaer, 4ToO ISl OJHO3HAYHOTO ONPEIEICHUS B3aUMHOIO
PacrooKeHUsI 3BEHbEB KYJIHMCHOTO MEXaHM3Ma JOCTaTOYHO OJHON 000OIIEHHOI
KOOPAHMHATHI Q.

CTpyKTypHBIH COCTaB KyJHMCHOTO MEXaHH3Ma OIpenessieTCs] COTJacHO
NPUHIIUITY TIOCTPOSHHUS MEXaHU3MOB TI0 ACCypy.

HauunHasi ¢ BBIXOJHOrO 3BeHA — KOpoMbIcia (Kyauchkl) 3, pa3douBaeM pac-
CMaTpUBaEMYIO CXeMy KyJIHMCHOTO MEXaHH3Ma Ha TpymIsl 3BeHbeB. [Ipu 3ToM py-
KOBOJICTBYEMCSI CIIEAYIOIIUM MPABUJIOM: €CJIM BbIICTICHHAs TPyITa 3BEHLEB 00JIa-
JaeT COBMECTHO HYJICBOM MOJBIKHOCTBIO, TO 3Ta TpylIa 3BEHHEB SIBIISACTCSA
CTPYKTYPHOMU I'PYIIIION.

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

I pynna 36enves 3 —2 nokazaHa Ha puc. 1.5, 6. JlaHHas rpymnma 3BEHbEB CO-
CTOUT M3 JBYX MOJBUKHBIX 3BEHBEB: MOJI3YHA 2 U KOpoMmbIcia (Kynuca) 3, IByX Bpa-
IaTeIbHBIX KWNHEMATUYECKUX Map nmaroro kiacca: 1 —2, 3 — 0 u oqHO# nmocTynareib-
HOUM KMHEMaTUYECKOM Maphl MATOro knacca—2 — 3, Tornan =2, ps=3,ap,=0.

[ToncTaBuUB BBISIBIICHHBIE 3HaUCHUSI KOA(DPUIMEHTOB B CTPYKTYPHYIO (op-
My1y UeObliieBa, MOJIy4uM

W=3.2-2.3-0=15-15=0-

CnepnoBartenibHO, TpyMnna 3BEHbEB 3 — 2 SBISETCS CTPYKTYPHOW TpyHIoiu
2-ro kjacca 2-ro mopsiaka 3-ro BUAa CTPyKTypHas (opmyia, KOTOpPOH HMeeT
Bua BIIB.

I'pynna 36envee 0 — 1 npencraBneHa Ha puc. 1.5, 6. JlaHHas rpynna 3BEHbEB
COCTOUT W3 MOJIBIYKHOTO 3BeHA — KpuBommna 1 u ctoiiku 0, 00pa3yromux MexIy co-
0011 0JTHY BpaIllaTebHy0 KHHeMaTudecKyto napy, —0— 1, torman=1,ps=1,aps=0.

[TogcTaBuB BEISIBIICHHBIE 3HAYEHUST KOA(D(PHUITMEHTOB B CTPYKTYPHYIO (op-
Mmyiry UeOsIeBa, moxydyum

W=3.1-2-1-0=3-2=1.

CrnenoBareinbHO, rpyIa 38eHbeB 0 — 1 He ABISIETCS CTPYKTYPHOM IpyIIIOi
Accypa, a mpeAcTaBisieT co00i NEePBUYHBIN MEXaHU3M.

Kynucusrit _ M cr
. = | + | 2-ro xnacca
MmexaHusm ¢ =1 c =1
3-ro BUaa

Puc. 1.6. CocTaB CTpyKTypbl KYJUCHOIO MEXaHU3Ma

N3 npoBeeHHOTO CTPYKTYPHOIO aHAlIU3a CIEAYET, UTO CTPYKTypa KyJIHC-
HOTO MEXAHU3Ma COCTOMUT U3 MEPBUYHOTO MEXAHU3MA C MOJIBUKHOCTBIO, paBHOM 1,
¥ OJIHOM CTPYKTYPHOM I'PYIIIIbI 2-T0 Kilacca 2-ro nopsiaka 3-ro Buaa (puc. 1.6).

B b1 B 0 A. IlomydeHHbI pe3yabTaT MOKA3bIBAET, UTO KYJIMCHBIA MeEXa-
HU3M SIBJISIETCS MEXaHW3MOM BTOPOIO Kjacca M HE3aBUCUMO OT YMCIIA CTPYKTYpP-
HBIX TPYII €ro MOJBHKHOCTbH OINPEAENSIETCS MOJBUKHOCTBIO MEPBUYHOIO MeEXa-
HU3Ma, YTO COOTBETCTBYET pE3YyJIbTATYy IEPBOM 3aJauyd CTPYKTYPHOI'O AaHaIM3a
JAHHOI'O0 MEXAHU3MA.

3agaua 1.4. Jlng Mexanu3ma Kadarolierocsi TpaHcroprepa (puc. 1.7) Bbl-
NOJIHUTh CTPYKTYPHBIN aHAJIH3.

Puc. 1.7. Cxema MexaHn3Ma Kayarollerocs TpaHCopTepa

gﬁ Teopus MexaHM3MOB U MalKH. [paKkTUKym -12-



1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

P e m e H me. CxemMa MexaHHW3Ma KayaroLIerocs TpaHCIOpTepa MPeCTaB-
JsieT coO0M 3aMKHYTYI0 KMHEMAaTHUYECKYIO I€Mb, CIEA0BaTENbHO, JNaHHBIM Mexa-
HU3M SIBJISIETCS TNIOCKUM MeXaHu3MOM. B aTom ciyuae 3agauu uccieqoBanus 0y-
YT aHAJIOTMYHBI CTPYKTYPHBIM aHAJIU3aM MPEIIIeCTBYIOINX MEXaHU3MOB.

[ToaBM>XKHOCTh MEXaHM3Ma Kadarollerocsi TpaHCIOpTepa ONpeenseTcs Mo
CTpYKTYypHOI (popmyiie YeOrbIieBa.

Jlns ompeneneHus BeNMWYUHBI KOd(h(UIIMEHTa 7 MPOAHATU3UPYEM CTPYK-
TYpHYIO CXeMy MeXaHH3Ma Kauarouierocs tpancnoprepa (puc. 1.7). CTpykTypHas
cXeMa MEXaHH3Ma COCTOMT U3 IIECTH 3BEHbEB:

1 — kpuBoOILIH, 4 — martyH,
2 — IIaTyH, S — MoJI3yH,
3 — KOpOMBICIIO, 0 — croiika.

[Ipu 3TOM 3BeHBs 1-5 SBIAOTCS NMOABMXKHBIMHU 3BEHbSIMHM, a cTOWKa 0 —
HEMOJBW)XHBIM 3BEHOM, KOTOpas MPEJICTABIEHA B COCTAaBE CTPYKTYPHOU CXEMbI
JBYMsI IIapPHUPHO-HETIOIBM>KHBIMHU OIIOPAMH U HamIpasJstoue nonsyHa 5. Ciueno-
BaTEIbHO, N1 =3 .

st onpenenenus 3HadeHud KodhOUIIMEHTOB P, U P HalIeM BCe KUHE-
MaTUYECKHE Maphl, BXOASAIINAE B COCTAaB PACCMAaTPUBAEMON KMHEMAaTUYECKOMN LICTIH.
Pe3ynbrathl ucciaenoBaHus 3aHOCUM B Tao0u. 1.4.

W3 ananusa naHHbIX Ta0d. 1.4 cieqyer, 4To 3BE€HbS MEXaHMW3Ma Kayarolle-
rocs TpaHCHOPTEpa COCTABISAIOT 3aMKHYTYIO KHHEMATHUECKYIO LI€TIb U 00pa3yroT

cemb nap nsaToro kiacca. Cienosarensso, p.=7,a p, =0,
5 4

Tabmuua 1.4
No 1/ Howmepa 3BeHbeB / Cxema Knacc / mon- | Bun xoHTakTa / 3a-
Ha3BaHUE BIDKHOCTD MBIKaHHE
A\ 1 [ToBepxHOCTD (HU3-
0-1/
1 0 51 rasi) / reoMeTpuye-
BpaliaTeIbHast
CKOE
0
[ToBepxHOCTD (HU3-
1-2/
2 51 mrast) / reoMeTpuye-
BpaliaTeibHast
CKOe
[ToBepxHOCTD (HU3-
2-3/
3 5/1 mrasi) / reoMeTpuye-
BpamaTeabHast
CKOE

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

[Iponomxenue tadbnuus 1.4

No 11/t Howmepa 3BeHbBEB / Cxena Kiacc / mon- Bun xonTakra / 3a-
Ha3BaHUE BUKHOCTD MBIKaHHE
[ToBepxHOCTD (HU3-
3-4/
4 5/1 mrasi) / reoMeTpuye-
BpalareabHas
CKOE
4 IToBe
3 PXHOCTD (HU3-
5 45 C\< D 5 5/1 11as) / reoMeTpuyde-
BpalaTeabHast E cKoe
IToBepxHOCTD (HU3-
3-0/
6 5/1 mras) / reoMeTpude-
BpalareabHas
CKOE
5_0/ D 5 0 [ToBepxHOCTD (HU3-
! IIOCTyIIaTeJIbHAs ii\_lzi‘\'\% S was) / F:I?S?Tpﬂqe_

[ToxcraBuB HaleHHBIE 3HAYCHUS KO DUIIMEHTOB 1, P, U Ps B Hopmyiry
UYeOnIieBa, moay4um

W=3-5-2-7T-0=15-14=1.

Pe3ynbTaT TOBOPUT, YTO AJIS OJTHO3HAYHOTO OMUCAHUSI TIOJIOKEHU 3BEHHEB
MEXaHU3Ma Kayarollerocs TPaHCIOpTepa Ha IMJIOCKOCTH HeoOXoauma ojiHa 0000-
IICHHAasl KOOpJAUHATa O, .

2) CTpyKTypHBIA COCTaB CHHYCHOT'O YETBIPEX3BEHHOI'O MEXaHW3Ma OIlpe-
JENSETCs COrIacCHO MPUHIMITY TOCTPOCHUS MEXAHU3MOB 110 Accypy.

CrpykTypHas rpynmna 3BeHbeB 4 — 5 mokazaHa Ha puc. 1.8, a. JlaHHas
rpymnmna COCTOUT U3 JBYX MOJABUKHBIX 3BEHBEB: IIAaTyHA 4 W MOJ3yHA 5; IBYX IO-
BOJIKOB: KOpOMbICia 3 1 Hampasisitoleit (croiika) 0 1 Tpex KUHEMAaTUYECKUX map
MATOrO KJjlacca: BpamaTeabHbiX map 4 — 5 u 3 —4; nocrynarensHol napsl S5 — 0.

Torna n=2, p;=3,a p,=0.

[ToxcraBuB BhIsIBIICHHBIE 3HAYCHUS KO3 duimeHToB B popmyiry UeoOsbie-
Ba, TIOJTYIUM

W=3.2-2-3-0=15-15=0.

CrnenoBarenbHO, Irpynna 3BEHbEB 4—5 SBISETCS CTPYKTYpHOW TIpymn-
1ot 2-ro Kiacca 2-ro nopsiaka 2-ro Buja CTPYKTYpHOU OpMyIibl, KOTOpasi UMEET
By BBII.

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

Puc. 1.8. CocTapistomiye CTpyKTypbl MEXaHU3Ma Kayarollerocs TpaHcroprepa

Btopas rpynna 3BeHreB 2 —3 (puc. 1.8, 6). JlaHHas rpynmna COCTOUT
U3 JBYX TOJIB)KHBIX 3BEHBEB: IIaTyHa 2 U KOPOMBICIA 3; ABYX MOBOJIKOB: KPUBO-
muna 1 u crodiku 0; TpexX KMHEMaTHYeCKUX Map MSATOro Kiacca: BpallaTedbHbIX

map: 2—3,1-2,3-0. Torma n=2, p;=3,a p,=0.

[ToncTaBuB BbIsIBIICHHBIE 3HAYeHUS KO3 uimeHToB B Gpopmyiy Uelsiie-
Ba, MOJYYUM

W=3.2-2-3-0=6-6=0.

CrnenoBarenbHO, Ipylna 3BE€HbEB 2 — 3 SBISETCS CTPYKTYpHOW TIpymi-
noi 2-ro kjacca 2-ro nopsiaka 1-ro Buja CTpyKTypHOU OpMYJIbl, KOTOpas UMEET
Bug BBB.

Tpetbs rpynna 3BenbeB 0 — 1 mpeacrasneHa Ha puc. 1.8, 6. Jlannas rpynna
COCTOUT M3 IOJBM)KHOI'O 3B€Ha Kpupommuma 1, ctoiiku 0 ¥ BpamaTenbHOW Hapsl

msiroro kinacca 0 — 1. Torga n=1, p;=1,a p,=0.

[ToncTaBuB HaiieHHBIE 3HaYeHUST KOAhPuImeHToB B popmysry UeOnliiena,
MOJTyYUM

W=31-2-1-0=3-2=1.

CrnepnoBarenbHO, rpynna 38eHbeB 0 — | He sABIs€TCA CTPYKTYPHOM I'PYIIIIOHN,
a MpecTaBiseT cCO0O0M MEPBUYHBIN MEXaHU3M, OJBUKHOCTh KOTOPOro paBHa 1.

M3 npoBeIeHHOI0 aHajn3a CJleayeT, YTO MEXAHM3M Kaydarollerocsi TpaHc-
IIOpTEPA UMEET CIEAYIOINNA CTPYKTYPHBIA COCTaB: IEPBUYHBIA MEXAHU3M C IOJ-
BIKHOCTBIO, paBHOU 1, M ABE CTPYKTypHBbIE TPYHIBI 2-r0 Kjiacca 2-ro nopsaka 1-
ro v 2-ro BuAoB (puc. 1.9).

MexaHuszm Cr Cr
_ | IM
Kayaronierocs = ~ | + |2-ro kmacca| + |2-ro kiacca
c =1
TpaHcnoprepa ¢ W=1 1-ro Buaa 2-r0 BUJA

Puc. 1.9. CocTaB cTpyKTypbl MEXaHM3Ma Ka4yarollerocsi TpaHcnopTepa

W S
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

B b1 B 0 A. IlonmydeHHbll pe3ynbTaT MTOKA3BIBAET, YTO MEXAHU3M Kayaro-
LIErOCs TPAHCIIOpTEpa SIBISAETCS MEXAHM3MOM BTOPOIO KJacca M HE3aBHUCUMO OT
YHUCia CTPYKTYPHBIX IPYNI €0 MOJABUKHOCTB ONPENENSAETCS MOABUKHOCTBIO MEP-
BUYHOI'O MEXaHU3Ma, YTO COOTBETCTBYET PE3yJIbTaTy IEPBOU 3a1a4M CTPYKTYPHO-
IO aHaJIu3a JaHHOTO MEXaHU3MA.

3anava 1.5. BeINOTHUTE CTPYKTYpPHBIA aHAIU3 IUIOCKOTO PBIYaKHOTO Me-

xanu3ma (puc. 1.10).

777

Puc. 1.10. CTpyKTypHBIE CXEMBI IJIOCKUX PHIUYAKHBIX MEXaHU3MOB. CxeMsl 1, 6

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

Puc. 1.10. TIpogomxenue. Cxemsr 7—14
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

AN

Puc. 1.10. Ilpogomxkenue. Cxemsr 15-22

i
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

ANNN TN\ T

Puc. 1.10. Oxonuanue. Cxemsi 23—30

3agaua 1.6. Onpenenuts NOABUKHOCTH U MAHEBPEHHOCTh MEXAHHM3Ma Ma-
HUIYJISITOpa MIPOMBILIUIEHHOTO poboTa (puc. 1.11).

P e m e H ue. 1)IIpoananuzupyem cxemy mexanusma (puc. 1.11), BbI-
XOJIHO€ 3B€HO 5 KOTOPOro co ctoiikoit 0 He o0pa3yeT KHHEMAaTHYECKUX Tap, clie-
JIOBATEJIbHO, CXEMa PACCMATPUBAEMOr0 MEXAHM3MAa SBJISIETCSI HE3AMKHYTOW KUHE-
MaTUYECKOH 1ENbI0, MOJBUXKHOCTh KOTOPOH onpenensercs no Gopmyne ComoBa—
Mauisliena.

W S
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

N

B

2

1
E/o

Puc. 1.11. Cxema MexaHuzMa MaHUIYJIATOPA
MIPOMBIIIUICHHOTO poOoTa

Cxema MexaHHM3Ma MPOMBIILIEHHOr0 MaHumnyJssitopa (puc. 1.11) cocrour

13 OJIHOI'O HEIOJBHMIKHOTO 3BeHA — CTOMKHM () M IMOABMIKHBIX 3BeHbEB 1, 2, 3, 4, 5.
CrnenoBaTenbHO, YUCIIO MOJIBMYKHBIX 3BEHBEB PaBHO IIATH, T. €. n=5.

Jns onpeneneHus 3Ha4eHUH KO3(QQUIUEHTOB Pi, P>, P3, P4 U Ps BBI-

ABUM BCC KHHEMATHYCCKHUC IIapbl, BXOJAINIMEC B COCTAaB CXEMbl MCXaHHU3Ma IIpPO-
MBIIIJICHHOI'O MaHUITYJIATOpPA. PeSYJIbTaTI)I HCCIICA0BAaHUA 3aHOCHM B Tabi. 1.5.

Tabmuna 1.5
No Howmepa 3BeHbeB / Cxena Knacc /mon- | Bun xoHTakTa / 3a-
n/n Ha3BaHHC BUYKHOCTD MBIKaHHE
0_1/ A}l [ToBepxHOCTbH (HU3-
1 N O 0 51 mrasi) / reomeTpuye-
pail ﬁ E CKOE
B
=y A MMOBEPXHOCTD (HU3-
2 BDALATCLHAS 2 51 mrasi) / reoMmeTpuye-
patt 1 CKOe
B
2.3/ 2 [ToBepxHOCTbH (HU3-
3 3 51 mrasi) / reomeTpuye-
BpamaTeabHast
A CKOe
[ToBepxHOCTD (HM3-
4 3-4/ B 3 C i 4 D 5/1 mast) / reoMeTpuye-
MOCTyTAaTeNbHAs
CKOE
C D [ToBepXHOCTH (HU3-
4-5/
5 4 3/3 mrasi) / reomeTpuye-
chepuyeckas
5 CKOe
4 [0

=F3
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

W3 ananuza gaHHbIX TabJa. 1.5 cienyer, 4To ucciexyemasl CXxema MeXaHus3-
Ma MaHUITYJISITOpa IPOMBIIUIEHHOIO po0oTa MPEACTaBIseT COO0M Pa3OMKHYTYIO
KUHEMAaTUYECKYIO LIeTb, 3BEHbs KOTOPOW 00pa3yroT MeXIy co0o0il ueThipe maphbl
nstoro kiacca: 0—1, 1 -2, 2—-3, 3 -4 u oany chepuueckyro mapy TPETbEro
ximacca — 4 — 5. CinenosarensHo, ps=4, ps=0, p3=1, p,=0, p;=0.

[ToncTaBuB HalIeHHBIC 3HAYCHUS KOA(DOHUIIMEHTOB B CTPYKTYpHYIO (op-
myiry ComoBa—MaieliieBa, oJay4yum

W=6-5-5-4-4-0-3-1-2-0-0=30-20-3="7.

Pe3ynbTaT CBUIIETENBCTBYET O TOM, YTO JJISI OJIHO3HAYHOTO OMUCAHUS T10-
JIO’)KEHUW 3BEHBEB MEXaHHW3Ma MaHUMYJATOpa MPOMBIIIJIEHHOTO po0oTa B Mpo-
CTPAaHCTBE HEOOXOJIMMO CEMb OOOOILIEHHBIX KOOPAUHAT.

2) Manegpennocmb — 3TO TOABUKHOCTh IMPOCTPAHCTBEHHOTO MEXAaHU3Ma
IIPU HETOJBUKHOM 3BeHE 5. MaHEeBpEHHOCTh 0003HAYAIOT m W ONPEHENSIOT MO
dbopmyie ComoBa—Marbliiena.

Jns onpeneneHruss MaHEBPEHHOCTH HEOOXOIUMO OCTAHOBUTH (3alpeTUTh
nepeMenaTbesi) BbIX0HOE 3BeHO 5. CreaoBaTelbHO, YUCIIO MOJIBHKHBIX 3BEHBEB
CTAHOBUTHCSI PAaBHBIM YETBIPEM, T. €. n = 4. 3HaU€HUsI BCEX OCTaJbHBIX KOd(Puiiu-
€HTOB HE U3MEHSIOTCA, T. €. ps =4, p4,=0,p3=1,p, =0, p; =0.

[loacTaBuB HaiijieHHbIE 3HaY€HUsT KO3(PHUIMEHTOB B BhIpAXKEHUE ISl Ma-
HEBPEHHOCTH, IMOJTYYUM

m=6-4-5-4-4.0-3-1-2-0-0=24-20-3=1.

PesynbTaT rOBOPUT O TOM, YTO JJI OJHO3HAYHOT'O OIIPEIEIICHUS MOJI0XKe-
HUI 3B€HbEB MEXaHNU3Ma MAHUIYJISITOpA MPOMBIIUIEHHOTO POOOTA, UMEIOILIETO 3aMK-
HYTYIO KHUHEMAaTUYECKYIO €T, IOCTATOYHO OJHON 000OIIIEHHOW KOOPIMHATHI.
IIpoBepuM MOTy4EHHOE 3HAYCHHE

m=W-6=7-6=1.

B b1 B 0 1. Pacder mo 0060uM BBIpaXEHUSM IaeT OJMHAKOBOE 3HAYCHUE
MaHEBPEHHOCTH, KOTOPOE€ YJOBJICTBOPSET YCIOBHUIO PabOTOCTIOCOOHOCTH TPO-
CTPAHCTBEHHOTO PHIYKHOTO MEXaHU3Ma, TJIACAIIEMY, YTO MAaHEBPECHHOCTh JTOJIK-
Ha OBITH OOJIBIIE TUOO0 paBHA CAUHUIIE.

3anava 1.7. Onpenennuts NOABMKHOCTh U MAHEBPEHHOCTh MEXaHM3Ma Ma-
HUITYJISITOpa MPOMBIIIIIIEHHOTO podoTa (puc. 1.12).

©

®
MV@HK‘*

Puc. 1.12. Cxembl IpOCTPaHCTBEHHBIX PHIYAKHBIX MEXaHU3MOB. Cxembl 1-2
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1. CTPYKTYPHbIW AHANUN3 PbIYAXHbIX MEXAHU3MOB

Nt O
et AL s

Puc. 1.12. Oxonuanue. Cxemsl 27-30
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2. METPUYECKMMA CUHTE3 MNOCKUX PbIYAXHbIX
MEXAHU3MOB

3agaua 2.1. U3BecTHBl JJIMHBI KPHUBOIIMIA =0,20m, maryHa

lOA

l,;=040m u mapamerpa a=0,47m. TpebyeTcs MO 3aJaHHBIM F€OMETPUYECKUM

nmapaMeTpaM BBITIOJHUTh METPHUUECKUN CHUHTE3 KMHEMATHYECKOM CXeMbl KPHBO-
IIMITHO-MIOJI3YHHOT0 MeXaHu3ma (puc. 2.1).

(Pl B /3

- T T T TN\
0 <\O

Y

Puc. 2.1. Cxema KpUBOIIUITHO-IIOJI3YHHOTO
MeXaHHu3Ma

Pemenue. Ilpunss ‘OA‘ =20 MM, onpenenuM MaciuTaOHbIA K03 Pu-

[IUEHT JUINH, M/MM:

Lo, _ 0,20

_ ot _ 1.
Mo " 20 Y

[lepeBoguM Bce OCTallbHbIE T€OMETPUYECKHE IMapamMeTphl B BBHIOPAHHBIM
MacIITaOHbIA KOAPOUIIUEHT UTHH, MM:

\AB\:Q—B:w:m,
w, 0,01
\a\=3:0’47=47.
w, 0,01

[lo momyyeHHBIM BeJMYMHAM B BBIOPAHHOM MAacCIITaOHOM Ko3(dduimeHte
JUIMH BBIMIOJIHSIEM METPUYECKUA CUHTE3 KMHEMAaTHYECKOW CXEMbl KPHUBOLIUITHO-
IIOJI3YHHOTO MEXaHU3Ma B CIIEAYIOIIEN II0CIEA0BaTENbHOCTH:

1) B npou3BonbHOM MecTe BbIOMpaeM TOUKy (O, XapaKTepU3yIOLIYIO MOJIO-
’KEHUE CTOMKHU KPUBOIIMITHO-TIOJI3YHHOTO0 MeXaHu3ma (puc. 2.2, a).

2) OTknazapIBaeM napameTp ‘a ‘ =47MM, OIIPEACISAIOIINN [TOJIOKEHUE TOY-

KM B oTHOCHTENBbHO cToMKM O B MacimTabHOM ko3¢ durmenTe vl (puc. 2.2, a).
3) Y3 Touku O mpoBOAMM YTy PaAMycoM R,, PaBHBIM BEJIMYMHE OTPE3Ka

04

, B3ATOH B MUJUTUMETPAX, T. €. R =20Mm (puc. 2.2, 0).

W S
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

4) VI3 Toukn B NMpOBOAMM YTy paguycoM R,, paBHBIM BEINYMHE OTPE3Ka
|4B

pagMycoM R, ¢ Iyroi paauycoMm R, ompenenuM mojoxenue Touku 4 (puc. 2.2, 6).

, B3STOW B MIJUTUMETpPaX, T. €. R, =40mMm. B pesynbrate nmepeceyenus ayru

Puc. 2.2. MeTpuueckuii CHHTE3 KPUBOLIUITHO-IOJI3YHHOTO MEXaHU3Ma
IIPY 3aIaHHOM I1apaMeTpe a

5) CoeaunuB Touky 4 ¢ Toukamu O U B, OIy4YuM KMHEMAaTHYECKYIO CXEMY
KPUBOLIMITHO-TOJI3YHHOTO MEXaHU3Ma, TOCTPOEHHYIO B BEIOPAaHHOM MacIITaOHOM

kod(punuente anuu (puc. 2.2, 2).

3agauya 2.2. VI3BecTHbl [UIMHBI  KpPUBOIIIWIIA =0,20m, maryHa

IOA

_ — 00
[, =0,40 M 1 00600mIEeHHas KoopaAMHaTa KpuBowMna ¢ , =60". Tpebyercs no 3a-

JAHHBIM T€OMETPUYECKUM MapaMeTpaM BbIMOJIHUTh METPUUYECKUN CUHTE3 KHHEMa-
TUYECKOM CXEMbl KPUBOLIUITHO-IIOI3YHHOr0 Mexanus3ma (puc. 2.1).
Pem e ue. Ilpunss ‘OA‘ =20 MM, onpenenuM MacTaOHbINH Kod(du-

LIMEHT JUINH, M/MM:
- loa _ 0,20 _
" lo4 20

0,01.

HepeBO,Z[I/IM BCC OCTAJIBHBIC T'COMCTPHUYCCKUC ITapaMCTpPHBI B BBI6paHHBIﬁ

MacTabHbIA KOADPUITMEHT ITTUH, MM
| AB | _lup _0.40 40
u, 0,01

[Io monyyeHHBIM BeJIMYMHAM B BBIOPAHHOM MAacIITaOHOM Ko3(hduiueHte
JUIMH BBITIOJIHSIEM METPUYECKUA CUHTE3 KMHEMAaTHYECKOW CXEMbl KPHUBOLIUITHO-
IOJI3yHHOT'O MEXaHW3Ma B CIICAYIOLIEH T0CIe10BaTEIbHOCTH.

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

1) B mpou3BobHOM MecTe BbIOMpaeM TOUKy O, XapaKTepU3YIOIIYIO TOJIO-
JKEHHE CTOWMKHM KPHBOIIMIHO-NOI3YHHOro MexaHnusma. M3 toukm O mox yriom

¢, =60° mpoBomum ityy OA (puc. 2.3, a).

W, = 0,01
MM

¢, =60"

Puc. 2.3. MeTtpudeckuii CHHTE3 KPUBOLIMITHO-IIOJI3YHHOI'O MEXaHU3Ma
IIPU 3aJ1aHHOM @]

2) U3 Toukn O mpoBOAMM AYTY pajguycoM R,, PaBHBIM BEJIHYMHE OTpE3Ka
04
paguycom R, ¢ mydom OA onpenenum nojoxenue Touku 4 (puc. 2.3, 0).

, B3ATOW B MIJUTUMETpaxX, T. €. R, =20mm. B pesynbrare mepeceucHus nyru

3) 3 Touku A npoBoauM AYTy paauycoM R,, paBHBIM BEIUYUHE OTPE3KA

|4B
paguycoMm R, ¢ npsamoii OB onpenenum NoNoKeHne Touku B (puc. 2.3, 6).

, B3SITOM B MUJUTUMETpaAx, T. €. R, =40mm. B pesynbrare mepecedeHus: ayru

4) CoenuHuB TOYKY A ¢ TOUKOM B 1 100aBUB BOKPYT 3TOW TOYKH CXEMaTH-
YecKoe M300pakeHUe TMOJI3yHA, TIOMyYMM KHHEMATHYECKYI0 CXEMY KPHUBOIIUITHO-
MOJIB3YHHOTO MEXaHW3Ma, MOCTPOCHHYI B MacmTabHOM KO3(PGUIIMECHTE JINH

(puc. 2.3, 2).
3amaua 2.3. Mssectubl JuiiHbl Kkpusomwuna [, =0,20M, maryHa

l,; =0,40 M, kopombicia [, =0,26 MM, BesnunHa napametpa a =0,47m u 00006-

IeHHas: KoopuHaTa KpuBoinumna ¢, =60°. TpebGyercs 10 3aaHHBIM TEOMETPH-

YECKUM TapaMeTpaM BBHIMIOJTHUTh METPUYCCKUI CHHTE3 KHMHEMAaTHYECKOW CXEMBI
IIapHUPHOTO MexaHu3Mma (puc. 2.4).

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 2.4. Cxema mapHUpHOTO MEXaHU3Ma

Pemenue. Ilpunss ‘OA‘ =20 MM, onpenenuM MaciuTaOHbIA K03 Pu-

LIUEHT JJIAH, M/MM:
oy 0,20
Ky —m BT

0,01.

[lepeBorM BCE€ OCTalbHBIE T'€OMETPUYECKUE MapameTpbl B BBIOPAaHHBIN
MacITaOHbIA KO DUIIMEHT ITTUH, MM:

0,40

\AB\:IA;B: =40,
u, 001
\BC\:ILC=@=26,
p, 0,01
la|=2 =9 _47.
n, 0,01

[Io monyyeHHBIM BeJMYMHAM B BBIOPAHHOM MAaCIITa0OHOM KO3(duiumeHte
JUIMH BBITIOJIHSEM METPUUYECKHUI CHHTE3 KNUHEMATHYECKOW CXEMbI IIAPHUPHOIO Me-
XaHW3Ma B CIEAYIOLIEH MOCIe10BATEIbHOCTH.

1) B npou3BonbHOM MecTe BbiOMpaeM TOUKy (O, XapaKTepU3yIOLIYIO MOJIO-
KeHue CTOMKH (puc. 2.5, a).

2) OTKJIaIpIBaEM IapameTp ‘a‘ =47MM, onpeaensaoIui NOJIOKEHUE IIap-

HUPHO-HEMOABUKHOM OMOPBI C HEHTPOM IIApHUPA B TOUKE C OTHOCUTENBHO CTOM-

ku O (puc. 2.5, a).
3) Uepes Touky O mof yriom ¢, = 60° mpoBoanm nyu OA (puc. 2.5, 6).

4) Y3 Toukn O mpoBOJUM JAYTy PajnycoM R, PaBHBIM BEIHYHMHE OTPE3Ka
04
paguycoMm R, u myda OA HaiijeM nonoxkeHne To9ku A (puc. 2.5, 0).

, B3SITOM B MIJUTUMETpaX, T. €. R, =20mM. B pesymprare mepeceuenus ayru

5) U3 Touku A npoBOAMM IyTy PaauycoM R,, pPaBHBIM BEJIMYMHE OTPE3Ka

|AB | , B3ATON B MUJUIUMETPaX, a U3 TOYKK C MPOBOIUM AYTy paanycoMm R,, paB-

HbIM BEJIMYMHE OTpe3Ka ‘BC , B3ATOM B MWUIMMETpax, T.e. R, =40mMM wu

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

R, =26MmMm. B pesynbrare nmepecedeHus Iyru paquycoM R, ¢ ayroi paauycom R,

OTIPEICIIUM MOJIOKEHUE TOUKU B (puc. 2.5, 8).

Puc. 2.5. MeTtpuueckuii CHHTE3 IIAPHUPHOTO MEXAaHU3Ma

6) CoenunuB ToUKy B ¢ Toukamu 4 u C, NOTy4YUM KHHEMATUYECKYIO CXEMY
IIAPHUPHOTO MEXaHU3Ma, MOCTPOCHHYKD B MacIITaOHOM KO3(P(UIMEHTE UIMH

(puc. 2.5, 2).
3amaua 2.4. V3BecTHbl JUIMHBI KPHUBOLIUIIA ZO , = 0,20 M, Kopombicia
l,-=0,35m, mapamerpa a=0,32m. Tpebyercss Mo 3aaHHBIM T€OMETPUYECKUM

napamMeTpaM BBITIOJIHUTh METPUUYECKUN CUHTE3 KHHEMATUYECKON CXEeMbI KYJIHCHO-
ro Mexanusma (puc. 2.6).
Pem e nue. Ilpunss ‘OA‘ =20 MM, onpenenuM MaciTaOHbIA Kod(du-

LIMEHT JUINH, M/MM:
- loa _ 0,20 _
" lo4 20

0,01.

[lepeBoguM BCEe OCTalIbHBIE T€OMETPUYECKHE MapameTphl B BBHIOPAHHBIN
MacTabHbIA KO DUITHMEHT ITUH, MM:

‘Bc‘:lB;C:E:%,
u, 0,0l
la|]=2 =923
w, 0,01

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 2.6. Cxema KyJIHCHOTO MEXaHHU3Ma

[To momy4yeHHBIM BEeIWYMHAM B BHIOPAHHOM MacuITaOHOM Kod(dduimeHTe
JUTMH BBITIOJIHSIEM METPUYECKUM CHHTE3 KMHEMATHYECKOW CXEMbI KYJIHUCHOTO Me-
XaHU3Ma B CIIEYIOMICH MOCIeA0BaTEIbHOCTH.

1) B mpou3BoibHOM MecTe BbIOMpaeM TOUKy O, XapaKTepU3YIONIYIO IMOJIO-
YKEHUE LIapHUPHO-HENOABHKHOM onopsel. Yepes Touky O npoBoaum npsmyro OC
(puc. 2.7, a).

2) Ot Touku O OTKJIAJbIBa€M IapameTp ‘0‘232MM, ONPENCIAIOIMNA MO-
JIOXKEHUE IApPHUPHO-HENOJIBUKHOW OMOpPHI C LEHTpOoM B Touke C B BbIOpaHHOM
maciTabHoM koddduimente anun (puc. 2.7, a).

3) U3 Touku O mpoBoAMM Jyry paguycoM R, PaBHBIM BEJIUYMHE OTPE3KA

04

, B3TON B MUJUTUMETPAX, T. €. R, =20mm (puc. 2.7, 0).

4) Y13 Toukn C npoBOIUM AYTy paauycoM R;, paBHBIM BEJIMYHMHE OTPE3Ka

‘BC , B3TOW B MUJUTUMETPAX, T. €. R, =35MM . B pesynbrare niepecedeHus ayru
paguycoM R, ¢ Oyrod paguycoM R, ONpenenuM IMOJ0XKeHue To4ek A u B
(puc. 2.7, 8).

5) CoequnuB Touku A u B ¢ Toukamu O u C COOTBETCTBEHHO, MOJIYy4YUM
3BeHbs 3 u 1 (puc. 2.7, 2).

6) o6aBuB ycnoBHOe 0003Ha4YCHHE MOJ3yHA 2, MOIYYUM KHHEMaTHYe-
CKYIO CXeMY KYJIHMCHOTO MEXaHH3Ma, MOCTPOCHHYIO B MacIITaOHOM KO3 PUIeHTe

vl (puc. 2.7, 2).

W S
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 2.7. MeTpuyeckuii CHHTE3 KYJIMCHOTO MEXaHU3Ma
MIpU 33JJaHHOM ITapaMeTpe a

3agaua 2.5. V3BeCTHBI JUIMHBI KPHUBOIIMIA lO y =0,20M, KOpOMBICIIA

l,. =035 u 0600uIeHHas kKoopauHaTa Kpusommuna ¢ ; =60°. TpeGyercs 1o 3a-

JAaHHBIM T€OMETPUYECKUM TTapaMeTpaM BBITIOJTHUTh METPUUIECKUN CUHTE3 KHHEMa-
TUYECKOM CXEeMbI KYJIMCHOrO MexaHu3Ma (puc. 2.6).
Pem e nue. Ilpunss ‘OA‘ =20 MM, onpenenuM MaciTaOHbIH Kod(Phu-

LIMEHT JJIAH, M/MM:

1y 020

ot _ 1.
=04 20 Y

[lepeBoMM BCE€ OCTalbHBIE T'€OMETPUYECKUE MapameTpbl B BbIOPaHHBIN
MacTabHbIA KO DUITHMEHT ITTUH, MM:

lye 035 _
n, 0,01

[lo momy4yeHHBIM BEeMYMHAM B BBIOPAHHOM MacIITaOHOM Kod(dduimeHTe
JUTMH BBITIOJTHSIEM METPUYECKUN CHHTE3 KMHEMAaTHYECKOW CXEMBI KYJIHUCHOTO Me-
XaHU3Ma B CIEAYIONIEH TOCIeI0BATEIHbHOCTH.

1) B mpou3BobHOM MecTe BbIOMpaeM TOuKy O, XapaKTepU3YIOIIYIO TOJIO-
KEHHE IMAapHUPHO-HEMOABIKHOW onopkl. Yepe3 Touky O mpoBoaum npsimyro OC

(puc. 2.8, a).
2) Yepes Touky O 1o yriaoMm @ , = 60° mposomum yu OA (puc. 2.8, 6).

|BC|= 35.

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

3) Ha nomyuyennom nayue OA ot Toukn O NpOBOAUM YTy paguycom R,

, B3ITOM B MUJUTUMETpaAx, T. €. R =20mMm. B pe-

pPaBHBIM BEJIUYMHE OTPE3Ka ‘OA
3yJIbTATE NIEPECEYECHUS IyTH paauycoM R, miryda OA HalijeM NON0KEHNE TOYeK A

u B (puc. 2.8, 0).
4) CoenunuB To4ku A u O, noixyyuM 3BeHO 1 (puc. 2.8, 8).

5) U3 Touku A npoBOAUM IyTy PaaMycoM R, paBHBIM BEJIMYMHE OTPE3Ka
|BC
paguycom R, ¢ mpamoii OC onpenenum nonoxenue Touku C (puc. 2.8, 6).

6) CoennHuB TOUKy B ¢ Toukoil C, mosyuuM 3BeHO 3 (puc. 2.8, 2).
7) JoOGaBuB BOKpYT TOUKU A n300paKeHUE MOJI3yHA 2, MOJTYyYUM KHHEMa-
TUYECKYIO CXEMY KYJIHMCHOTO MEXaHW3Ma, TOCTPOCHHYIO B MacimTabHOM KO3 du-

nuente nauH (puc. 2.8, 2).

, B3SITOM B MHJUTUMETpAx, T. €. R, =35MMm. B pesynprate mepeceyeHus Iyru

Puc. 2.8. Merpuueckuii CHHTE3 KyJIHCHOTO MEXaHU3Ma
[IPY 33JJaHHOM 3HAYCHHUHU @}

3agaua 2.6. WseectHel umuHBI KpuBommna [,,=0,115M, maryHos
l,;=037m u [, =0,26wm, xopomsicna l,, =I[., =020m u [,.=0,08m, mna-
pamerpa a =0,25M u 0600IIeHHas KoopanHaTa kpuBommuma ¢, =110°. TpeGyer-

Csl TIO 3aJlaHHBIM T€OMETPUYECKHUM IapamMeTpaM BBHIMOTHUTh METPUUECKHUIA CHHTE3
MEXaHHM3Ma Kayarolerocsi Tpancroptepa (puc. 1.7).

Pewenue. Ilpunss ‘OA‘ =15MMm, onpeaenum mMacmTabHbIN KO3 Pu-
LUEHT JJIUH, M/MM:
[ 1
H, :ﬂ:EZO,OI.
04 15

[lepeBoguM BCEe OCTalIbHBIE T€OMETPUYECKHE MapaMmeTphl B BBHIOPAHHBIN
MacTabHbIA KO DUITHMEHT ITUH, MM:

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

\AB\:ILB:O’”:M,
w001
‘BOl‘leﬂ:%:20,
w, 0,01
\Bc\:lﬂizo’ogz&
w, 0,01
‘COl‘zlcﬂ:%:ZO,
u, 0,01
\CD\:ZC—D=%:26,
w, 0,01
la|=2 =92 s
u, 0,01

[lo momyyeHHBIM BeJIMYMHAM B BBIOPAHHOM MAacCIITaOHOM Ko3(dduiumeHte
BBINIOJIHAEM METPUUYECKUI CUHTE3 MEXaHM3Ma Kauyarolllerocsi TpaHcnopTepa.

1) B npouzBonbHOM MecTe BbiOMpaeM TOUKy (O, XapaKTepU3yIOLIYIO MOJIO-
KEHHE ILAPHUPHO-HEMOABIKHOM OINOpPHI C LEHTPOM IIApHUpPA B 3TOH TOUKE

(puc. 2.9, a).
2) OTKIabIBACM HapaMeTp |a| = 25MM, Ompesensromyii oNoKeH e [ap-

HHPHO-HETIOIBMKHOM OIOPBI C LIEHTPOM IapHHUPaA B TOUKe (), OTHOCHUTEIBHO TOY-
ku O (puc. 2.9, a).

3) Uepes Touky O o yriaom ¢, =110° mpoBoaum ayu OA (puc. 2.9, a).

4) Y13 Toukn O mpoBOIUM JAYTy PajnycoM R, PaBHBIM BEIHYHMHE OTPE3Ka
04
paguycoMm R, u myda OA HaiineM nonoxxenue To9ku A (puc. 2.9, a).

, B3ITOW B MUJUTMMETpax, T. €. R =15Mm. B pesynbrare mepecedyeHus ayru

5) U3 Touku A npoBOAUM IyTy PaauycoM R,, pPaBHBIM BEJIMYMHE OTPE3Ka

|AB | , B3ATOM B MMJUIMMETPAX, a U3 TOYKH (O, MPOBOIUM JYyry paamycom R,,

PaBHBIM BEJIMYMHE OTpE3Ka ‘OIB , B3ATOM B MHIUTUMETpax, T.e. R, =37MM u

R, =20mmM. B pesynbrare niepecedeHus JyTu paanycom R, ¢ Iyroi pajuycom R,

OMpEeICNIUM MOJIOKEHNE TOUKU B (puc. 2.9, 0).

6) CoenunuB TOUKy B ¢ ToukamMu A U O;, NOJy4YUM KMHEMAaTHYECKYIO CXe-
My IIAPHUPHOTO MEXAHHU3Ma, MOCTPOEHHYIO B MAacIITaOHOM KO3(P(PHUIMEHTE IJIHH,
SBJSIIOLLYIOCST  MPOTOTUIIOM  JUII  MEXaHHW3Ma  Kayarollerocs TpaHchopTepa

(puc. 2.9, 8).

7) U3 Touku O IpOBOAMM AYTy PaauycoM R,, PABHBIM BEJIMYMHE OTPE3KA
0,C

HbIM BEJIMUMHE OTpe3Ka ‘BC

, B34TOH B MUJUIMMETPAX, a U3 TOYKU B MPOBOAUM IYry paamycoMm R., pas-

, B3ATOW B MWIUIMMETpax, T.¢. R, =20MM wu

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

R,=8mM . B pesyinbrare nepecedeHus Iyr pamdycaMd R, u R ompeneiauM Io-
noxxenue Touku C (puc. 2.9, 6).

M
Ml = O’Olﬁ

Puc. 2.9. Merpuueckuii CHHTE3 MEXaHU3Ma Ka4arolerocsi TpaHCcnopTepa

8) CoequnuB Touky C ¢ ToukamMu B u O, OKOHYATEIbHO MOCTPOUM KOPO-

MbIcio 3 (puc. 2.9, 2).
9) U3 Toukn C mpoBOAMUM AYTY pajuycoM R, paBHbIM BEJIHYMHE OTpE3Ka

|BD
anycoM R, ¢ mpamoit OO, onpenenum nonoxenue Touku D (puc. 2.9, 2).

, B3ITOW B MUIUTUMETpax, R, =26MMm. B pesynbrate mepecevdeHus Iyru pa-

10) CoenunuB Touku C u D, HalizeM nonoxenue maryHa 4 (puc. 2.9, 9).

11) Ho6aBuB BOKpYT TOUYKK D cXxeMaTHUUeCKOe M300pakeHue MoJi3yHa, Mo-
JYyYUM KHHEMaTHYECKYI0 CXeMYy MEXaHW3Ma, MOCTPOSHHYIO B MacIITaOHOM KO03(-
dbunuente auH (puc. 2.9, e).

3agaua 2.7. Ilo 3agaHHBIM T€OMETPUYECKUM IapamMeTpaM MOCTPOUTH KH-
HEMATHUYECKYIO0 CXeMY KPHBOIIUITHO-TIOJI3YHHOTO MeXaHu3Ma. J[aHHbIe B3STh: AJIs

i
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

puc. 2.10 B Tabn. 2.1; mua puc.2.11 B Tadm. 2.2; mis puc.2.12 B T1adm 2.3;

utst puc. 2.13 B Ta0a. 2.4; mst puc. 2.14 B Taba. 2.5; mist puc. 2.15 B Tada. 2.6.

Tabmmma 2.1
Bapuant 1 2 3 4 5
oM 0,10 0,20 | 0,40 | 0,50 | 0,30
< g, ™ 0,55 0,85 | 0,90 | 1,05 | 0,70
lic,m 0,30 0,15 | 0,45 | 0,60 | 0,35
¢,,° 30 100 | 200 | 280 | 45
Tabnnna 2.2
Bapuant | 2 3 4 5
Loy>™ 0,15 | 0,60 | 0,70 | 035 | 040
[, ™ 0,70 | 1,20 | 1,50 | 0,80 | 0,90
lye, ™ 035 | 0,35 | 0,55 | 045 | 045
Prc. 2.11 ¢, 15 120 | 210 | 290 | 250
Tabmmma 2.3
Bapuant 1 2 3 4 5
Loy>™ 0,15 | 0,60 | 0,70 | 030 | 0,45
[, ™ 0,70 | 1,20 | 1,50 | 0,80 | 0,90
[, ™ 0,50 | 0,80 | 0,80 | 0,60 | 0,70
LicoM 035 | 0,75 | 1,10 | 0,60 | 0,65
Puc. 2.12 ¢,.° 15 120 | 210 | 290 60
Tabmura 2.4
Bapuant 1 2 3 4 5
oM 0,50 | 0,90 | 1,10 | 1,20 | 0,25
Y 0,80 | 1,30 | 2,00 | 1,80 | 0,80
Y 0,30 | 0,30 | 0,40 | 0,70 | 0,30
g™ 0,45 | 035 | 0,28 | 0,38 | 0,50
¢,,° 70 160 | 240 | 330 | 300

'I
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Tabnwuma 2.5
Bapuant 1 2 3 4 5
I, ™M 0,35 | 0,50 | 0,80 | 0,90 | 0,15
[,zoM 0,90 | 1,00 | 1,40 | 1,80 | 0,75
locs™ 0,45 | 0,70 | 0,50 | 0,50 | 0,30
oo™ 0,60 | 0,70 | 0,60 | 0,50 | 0,30
¢, 60 | 140 | 250 | 320 | 30 Pue.2.14
Tabmura 2.6
Bapuant 1 2 3 4 5
Loy ™ 0,40 | 0,60 | 0,80 | 0,50 | 0,25
[ M 0,90 | 1,30 | 1,50 | 1,25 | 0,65
LicoM 0,35 | 025 | 045 | 0,35 | 0,15 A
¢,,° 40 | 110 | 220 | 310 | 150 Puc. 2.15

3agaua 2.8. [lo 3a7aHHBIM I€OMETPHYECKUM IMapaMeTpaM IOCTPOUTH KH-
HEMAaTHYECKYIO0 CXEMY IIAPHUPHOTO YETHIPEX3BEHHOTO MeXaHu3Ma. J[aHHbIC B3STh:
utst puc. 2.16 B tabu. 2.7; must puc. 2.17 B tadi. 2.8; nost puc. 2.18 B Tadi. 2.9; mia
puc. 2.19 B Tabu. 2.10; must puc. 2.20 B tabi1. 2.11; a1 puc. 2.21 B tadm. 2.12.

Tabmuma 2.7

C Bapuant 1 2 3 4 5

losom | 0,10 | 030 | 0,50 | 0,70 | 0,40
Ligom | 0,60 | 0,55 | 0,80 | 1,20 | 0,95
lpo»M | 030 | 0,50 | 0,55 | 0,90 | 0,80
loo »™ | 0,60 | 0,80 | 1,20 | 1,60 | 1,00
Licom | 0,85 | 090 | 1,00 | 1,60 | 1,40

Puc. 2.16 ¢,,° 40 60 45 70 200
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Tabnma 2.8

Bapuanr 1 2 3 4 5

A 0,30 | 0,40 | 0,60 | 0,70 | 0,25

l,5.M 0,90 | 0,90 | 0,8 | L1 | 0,60

lposM | 050 | 035 | 045 | 0,50 | 0,50

loo,»™ | 0,80 | 090 | 1,10 | 0,95 | 0,85

oo™ 0,40 | 0,30 | 0,35 | 045 | 0,30

Puc. 2.17 -

P, 65 | 95 | 240 | 120 | 300

Tabmwnma 2.9

Bapuant 1 2 3 4 5

I ™ 0,35 | 0,59 | 0,45 | 0,79 | 0,25

[ .M 0,85 | 0,75 | 0,65 | 0,95 | 0,80

lpo M | 035 | 036 | 0,70 | 0,50 | 0,60

loo »™M | 0,85 | 0,75 | 0,70 | 0,50 | 0,60

Ly M 0,35 | 0,20 | 0,40 | 0,30 | 0,20

Puc. 2.18

?,,° 100 | 150 | 30 | 45 | 290

Tabmuma 2.10
Bapuant 1 2 3 4 5
I ™ 0,60 | 0,50 | 0,80 | 0,30 | 0,45
Y 1,30 | 1,15 | 1,60 | 0,60 | 0,80
lposM | 0,75 | 0,70 | 0,95 | 0,55 | 0,55
loo »™ | 1,40 | 130 | 1,55 | 0,85 | 0,75
leo>M | 1,00 | 0,90 | 1,30 | 085 | 0,50
lsc. M 1,10 | 0,85 | 0,75 | 0,90 | 0,50

Puc. 2.19

?,,° 50 | 100 | 140 | 80 | 250

1 Teopusi MexaHU3MOB U MaluH. MpakTUKym -37-



2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Bapuant 1 2 3 4 5
lo,,m | 040 | 030 | 0,70 | 0,5 | 035
Lz-m | 085 | 080 | 1,10 | 090 | 0,65
lpo M | 055 | 0,60 | 0,80 | 0,70 | 0,75
loo,»™ | 075 | 095 | 1,30 | 1,10 | 0,55
Liom | 0,60 | 070 | 0,55 | 0,65 | 0,55
Igc.om | 0,60 | 0,50 | 0,85 | 0,80 | 0,55

¢,,° 160 | 130 | 75 60 | 260

Bapuant 1 2 3 4 5
lo,om | 030 | 025 | 045 | 020 | 0,15
l,g-Mm | 080 | 050 | 0,75 | 0,55 | 0,55
lpo»M | 040 | 0,40 | 0,60 | 0.40 | 030
loo,»™ | 0,80 | 040 | 0,55 | 030 | 0,35
Iyeom | 0,70 | 0,80 | 0,90 | 0,60 | 0,60
®,.° 60 | 120 | 200 | 90 | 300

Tadmuma 2.11

Puc. 2.20

Tabmuma 2.12

Puc. 2.21

3anava 2.9. [lo 3agaHHBIM T€OMETPUYECKUM ITapaMeTpaM IOCTPOUThH KH-
HEMATUYECKYI0 CXEMY IUIOCKOTO PBIYAaXHOrO MexaHu3ma. JlaHHble B3STh: s
puc. 2.22 B tabua. 2.13; miua puc. 2.23 B T1ab6a. 2.14; nng puc. 2.24 B Tab6m. 2.15;

I puc. 2.25 B 1abi1. 2.16; a1 puc. 2.26 B 1aba. 2.17; nns puc. 2.27 B Tabn. 2.18.

Ta0muna 2.13

Bapuant 1 2 3 4 5
loysM 0,30 0,60 0,40 0,50 0,30
lpo ™ | 057 | 061 | 030 | 085 | 056
Zco1 » M 0,30 0,25 | 0,50 0,40 0,80
SSNN XXX
Puc. 2.22 ¢,,° 35 110 220 280 300
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Tabmuna 2.14

Bapuant 1 2 3 4 5

logsM 0,35 0,65 0,45 0,55 0,38

lpo M | 0,66 | 060 | 050 | 083 | 063

lgosM | 030 | 025 | 080 | 040 | 085

oy M 0,30 0,20 0,30 0,25 0,15

Puc. 2.23 cK
¢,,° 56 133 238 295 309
Tabmuma 2.15
C AB Bapuant 1 2 3 4 5
) Loy M 0,62 | 045 032 | 038 | 0,76
Py a,m 0,66 | 0,55 0,60 | 0,52 | 043
0 b,m 0,10 | 0,15 0,40 | 0,67 | 0,85
LycsM | 0,20 0,0 0,48 0,0 0,50
lops™ 00 | 022 0,0 0,45 0,0
¢,,° 25 140 210 300 330
Tabnmma 2.16
Bapuant 1 2 3 4 5

logsM 0,68 0,42 0,44 | 0,30 | 0,45
a,m 0,45 0,75 0,40 | 0,85 0,58

Lye>M | 120 | 030 | 090 | 050 | 0,97

Loy oM 0,15 | 025 | 0,08 | 0,10 | 0,22

Puc. 2.25

¢,,° 42 145 52 135 60
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2. METPUYECKUNA CUHTE3 MIIOCKUX PbIYAXHbIX MEXAHU3MOB

Tabmumna 2.17

Bapuant 1 2 3 4 5

log>™M 0,68 | 0,42 | 0,52 | 0,30 0,25
b,m 0,20 | 0,15 | 0,25 | 0,15 0,12

LM | 025 | 080 | 030 | 0,63 | 0,72

lg-M | 0,15 | 020 | 008 | 0,10 | 022
Prc. 2.26

¢,,° 28 115 | 54 | 142 70

Tabmuma 2.18

Bapuant 1 2 3 4 5

Loy M 0,68 0,42 | 0,74 | 0,83 0,98
b,m 0,10 | 0,05 | 0,20 | 0,28 0,17

Lyg-M | 0,58 | 0,70 | 0,15 | 068 | 0,17

[ 0,15 | 0,25 | 0,15 | 0,10 | 0,22

Puc. 2.27

¢,,° 33 155 | 58 | 136 60
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3. KWHHEMATUUYECKMMA AHANU3 NNOCKUX
PbIYAXKHbIX MEXAHU3MOB

3agauya 3.1. M3BeCTHO, YTO JJIMHBI 3B€HHEB KPHUBOIIMITHO-IIOJI3YHHOTO Me€-
XaHW3Ma, COOTBETCTBEHHO, paBHbl [, =024 m; [ =034 m; [, .=0,10 m;

l,,=0,5M, obobuieHHass koopauHaTa KpuBommma ¢, =36'. Yucno o6oporos
-1 o
Kpupomuna 7, =956 MuH . BBIIOIHATL KMHEMATUYECKUN aHAIN3 KPUBOIIUIIHO-

MOJI3YHHOT'O MexaHu3ma (puc. 3.1, a) rpadoaHaTUTHUYECKIM METOJIOM.

Pemenue. 1)Iloctpoum no 3agaHHbIM F€OMETPUUYECKUM TTapaMeTpam
KMHEMAaTHUYECKYI0 CXEMY KPHUBOIIMITHO-IIOJ3YHHOIO MEXaHHM3Ma B MacIITaOHOM
koo duimente mmn p, = 0,01 m/mm (puc. 3.1, a).

-1
2) YTInoBy10 CKOPOCTh KPUBOIIHUIIA, C , BRIYUCIUM 1O (hopMyIie

o = men 3,14-956 100.
30 30
[Tomy4yeHHBIN pe3yabTaT CBUAETEIBCTBYET O TOM, YTO KPUBOIIMUII BpallaeT-
CA C MOCTOSTHHOM YTJIOBOM CKOPOCTBIO.
[IpoaHanu3upyemM TMOTYYEHHYHD KHHEMATUYECKYH) CXE€MY KPHUBOLIMITHO-
MOJI3YHHOTO MeXaHu3Ma: Touka (O SIBISIETCS HEMOJBUXHOW TOYKOM, CIEA0BATEIIb-
HO, 3HAUYEHHE CKOPOCTH 3TOM TOUKU PABHO HYMIO, T. €. V, =0.

BekTop CKOpOCTH TOYKH A NPENCTaBIsECT COOOM T€OMETPUUECKYI0 CyMMY
BEKTOpa CKOPOCTU TOYKH O U CKOPOCTH OTHOCUTEIBHOIO BPAILATEIBHOIO JIBHKE-
HUA TOYKHA A BOKPYT TOUKHU O:

— —

V=V, +V,, . (3.1)

1 04
[lepBoe cnmaraemoe B ypaBHeHuHW (3.1) mMeeT 3HaueHUE, pPaBHOE HYIIIO,
CJIeI0BAaTEIbHO, BEKTOP 170 SBIIIETCSI TOUYEYHBIM BEKTOPOM, KOTOPBHIN Ha IJIaHE
CKOpOCTEel M300paXkaeT TOYKa, COBMANAOIIAs ¢ TOIF0COM 3TOro TuiaHa. [Ipu stom
JIMHYSL [SHCTBHS BeKTOpa V. 10 ABIISETCS NEPIEHIUKYIAPOM K OCH KpuBomHMna 1, a

HaIpaBJIeHUE IEUCTBUS COBMAAAET C HAIIPaBJIECHUEM €ro BpamieHus (puc. 3.1, 0).
CrnenoBaresibHO, CKOPOCTb OTHOCHTEJIBHOI'O BpPAIlaTEIbHOTO JIBHIKEHHUS
TOYKHU A BOKPYT HEMOJBM>KHOU TOUKH O

V. o= -l (3.2)

AO 1 "04°

rae ©,, [ — yriaoBas CKOPOCTb M JUIMHA KpUBOIIWIIA 1.

[ToxcTaBuB 3a1aHHbBIC 3HAYEHUS B BhIpakeHHE (3.2), OIy4IrnM, M/C,
V.o=100-0,24=24. (3.3)
BekTop ckopocTH TOUKM B, MpUHAJIEKANIEN ATYHY 2, IPEACTABISAET CO-

00l reOMEeTPUUECKYI0 CYMMY BEKTOpPa CKOPOCTH TOUYKU A ¥ BEKTOpa CKOPOCTHU OT-
HOCHUTEJIbHOT'O BPal[aTEIbHOTO JIBHKEHHSI TOUKUA B BOKPYT TOUKH A:
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

V=V +V,, . (3.4)

B pu—
LAB

[lepBoe cnaraemoe B ypaBHeHHMH (3.4) ONMUCAHO BBIIIE MPEICTABICHHBIM
ypaBHeHueM (3.1). JIunus JEWCTBHSA BEKTOpa OTHOCUTENBHOW CKopoctu Vo,

B ypaBHeHHM (3.4) sBIsETCS MNEPIEHIUKYJIIPOM K ocu maryHa 2 (puc. 3.1, a),
a Ha IUIAHE CKOPOCTEH OH HAaNpaBlieH K TOYke b, T. K. OykBa B CTOUT NEpPBOMI
B UHJEKCE IIPU BEKTOPE 3TOU CKOPOCTH.

B 10 *e Bpems Touka B npuHamiekuT U non3yny 3. [lon3yH 3 Moxer co-
BEpILATh TOJHKO BO3BPATHO-TIOCTYIATENBHOE ABMKCHHE MapaIebHO Tipsimoii OB
(puc. 3.1, 6). CnengoBaTenbHO, TUHUS ACHCTBUS BEKTOpAa CKOPOCTH TOYKH B, mpu-
HaJUIeKalel mon3yHy 3, Beerna napaiensHa npsimoi OB:

V, I OB. (3.5)

CoBmecTHOE pelieHne BoipaxeHuid (3.4) u (3.5) MO3BONUT ONpeAeIUTh Ha-
NIpaBIICHUE W TUHUIO JICWCTBUS BEKTOPA CKOPOCTH TOUYKH B.
MacitaOHbii KOdQGUIMEHT TIaHa CKOPOCTEl

%

—_40
MV - ‘pa »

rae ‘ pa‘ — MPOU3BOJIBHBIN OTPE30K, U300paKAONIUN HA TUIAHE CKOPOCTEH BEKTOP

CKOPOCTH OTHOCHUTEIILHOTO BPAIIaTEIbHOTO IBIKEHUS TOYKU A BOKPYT TOUKH O.
[TpunsB ‘ pa‘ =48MmM, ¢ yaeToMm GopmyJisl (3.3) moaydum, M/C - MM,

T
PazpemuB rpadudecku BekTopHbie ypaBaenus (3.1), (3.4), (3.5), moctpoum

T1aH ckopocTteit (puc. 3.1, 0).

OTtpe3ok, m300paXkaromuii BEeKTOp CKopoctu Touku C B COCTaBe IUIaHa
CKOpOCTEH, Hal/IeM, BOCTIOJb30BABIIUCH TEOPEMOM MOI00US:

K, 0,5.

Lip _ jab)
b
Lic ‘ac
OTKyJa
[
lac| =ab| - A<, (3.6)
L1
rae |ab|, |ac| — oTpesku, n3o6paxaromye Ha IIaHE CKOPOCTEH BEKTOPBI CKOPOCTEH

Vgy 1 Vioy COOTBETCTBEHHO.
3aMepUB Ha IIJIAaHE CKOPOCTEW JJIMHY OTpE3Ka ‘ab‘ =42 MM U TIOJICTaBUB
HalJICHHOE 3HAaYeHUE B BhIpaKeHHE (3.6), MOTYyUHM, MM,

0,10 _

=12.
0,34

lac| = |ab|- 14¢. — 42

AB

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 3.1. Kunematnueckuii anaiaus KPHUBOHMIUITHO-ITIOJI3YHHOI'O
MEXaHHU3Ma

OT0XHUB OTPE30K ‘ac‘ Ha 11aHe ckopoctel (puc. 3.1, 6), HaleM moJIoXKe-

HUE TOYKH c. COEAMHUB TOUKHU ¢ U p HA IUIAaHE CKOPOCTEU, HAMAEM BEKTOP CKOPO-

ctm toukn C. 3amMepWB Ha IUTAHE CKOPOCTEH JUIMHBI OTPE3KOB ‘ pb|, ‘ab‘
u ‘ pcl, IONTydnuM, MM,
|pb|=46.5,
lab| =42,
‘ pc‘ =43.
Hcnonb3ys HaiiieHHbIE BETUYUHBI OTPE3KOB ‘ pb|, ab‘ u ‘ pc|, onpenenum

3HaYEHUS] COOTBETCTBYIOLUX CKOPOCTEH.
CkopocTs TOuKH B, M/c,

V,=|pb|-n, =46,5-0,5=23,25.

CKOpOCTh OTHOCHTEIBHOTO BPAIATEIBLHOTO ABUKCHHUS TOUYKH B BOKpPYT
TOUKH A, M/c,

V,, =labl-n, =42-0,5=210. (3.7)

Cxopoctb Touku C, M/c,

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

V.=|pc-p, =43-05=215.

VTiI0Bast CKOPOCTb IaTyHa 2 ¢ yaetoM gopmyist (3.7), ¢,

;
o,=1= 2 _6176.
l,, 034

BA

—

HarpasiieHue yrioBoii CKOPOCTH IIaTyHa 2 yKaKeT BEKTOp CKopocTH V, ,

B3ATHIN C MIaHa ckopocTell (puc. 3.1, 0) ¥ MBICJIEHHO EPEHECEHHBIN B TOUKY B Ha
KruHeMatuueckoil cxeme (puc. 3.1,a). IIpu 3TOM YCIOBHO pa3phIBaeTcsl CBA3b
3B€HbEB 2 W 3, a TOYKa A YCIOBHO 3akperuiiercs. B sTtom ciywyae martyH 2

01 JIECTBMEM BEKTOPA CKOPOCTH V,, OyJeT BpamiaTbCs B HAIIPABICHUH, IPOTH-

BOIIOJIOXKHOM JICMCTBUIO YaCOBOW CTpenku. JlaHHOE HaIpaBlICHUE [BWKECHUS U
€CThb HAIlpaBJICHUE JEHCTBUS YTIOBOM CKOPOCTH M, . Iloa3yH 3 coBeplaeT TOIbKO

IIOCTYTIATEJIbHBIE JIBHKEHHMS, CJIEOBATENIBHO, YIJIOBAsk CKOPOCTh YTOrO 3BE€HA paB-
Ha HYJIO, T. €. W3 =0.

IIpumeuanue. Cuuras HEHTp Macc MIATyHA 2, JEXKAIlUM Ha Cepeu-
HE 3TOT0 3BEHA, HailJIeM CKOPOCTh IIEHTPa Macc MaTyHa, M/C:

VS2 :‘psz‘-uV =42-0,5=21.

3) Jdnst mocTpoeHus MIaHa yCKOPEHU COCTABUM BEKTOPHBIE YPABHEHUSI.
Bektop yckopeHust Touku 4 npeacTasisieT co00i reoOMeTpUUYECKYI0 CyMMY
BEKTOpa yCKOpEeHHUsI TOYKA (), BEKTOpa HOPMAJIBHOTO YCKOPEHHUSI M BEKTOpa TaH-
TE€HIUATBHOTO YCKOPEHHSI OTHOCHUTEIBHOTO BPALATEIbHOIO ABUKEHUS TOUYKH A
BOKPYT TOYKH O:
a,=d; +d,, +d,, . (3.8)
/40 1do

[lepBoe crnaraemoe B ypaBHeHHH (3.8) MMeEeT 3HAYEHUE, PABHOE HYIIIO,
T. €. a,=0, cIe10BaTeIbHO, BEKTOP @, ABJIAETCS TOUYEYHBIM BEKTOPOM, KOTODBIH

Ha TUTaHE YCKOPEHUH N300pakaeT TOYKa, COBIAIAIONIAs C TTOJIFOCOM JTOTO TUTaHA.
2
3HauUT, HOpMAJIbHOE (IIEHTPOCTPEMHUTENLHOE) YCKOpEHue, M/c”,

a", =w -1, =100%-0,24 = 2400. (3.9)

40

Jlunust nefcTBUST BEKTOpa HOPMAJIBHOTO (LEHTPOCTPEMUTEIBLHOI0) YCKO-
penus ', B ypaBHCHHUH (3.8) mapannenbHa ocu KpuBOIIWIA | ¥ HampaBjeH 3TOT
BEKTOp Ha cXeMe MexaHu3Mma OT TO4uku A k Touke O (puc. 3.1, a), T. k. OykBa 4

CTOUT TEPBOM B MHJAEKCE MPU BEKTOPE ITOr0 YCKOPEHUs, a Ha TUIAHE YCKOPEHUM
ATOT BEKTOP HaIpaBJ€H OT MOJIOCA MJIaHa T K Touke a (puc. 3.1, 6).

3HauyeHHE TAHTEHIIMAIBHOTO (BpaIaTEIbHOTO) YCKOPEHUS B ypaBHeE-

=T

a,0
Huu (3.8) paBHOE HYJIIO, T. K. 10 YCIIOBHUIO 33JIa4M YIJIOBask CKOPOCTh KpUBOILIUIa 1
SIBIIICTCS TIOCTOSTHHOW BEJIMYMHOM, CIIEOBATEIbHO, BEKTOP dy, ABIAETCS TOYEU-
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

HBIM BEKTOPOM, KOTOPBII Ha IJIaHE YCKOPEHUH H300pakaeT TOUKa, COBIAAA0Iast

C BEpPIIMHON BEKTOpa a’, (puc. 3.1, 8).

BekTop yckopeHusi TOUkd B, mpUHAAJEXKAIIeH MAaTyHy 2, MpeACTaBiIseT
co0Ol reoMEeTpUYECKYI0 CYMMY BEKTOpa YCKOPEHMsI TOUKH A, BEKTOpa HOpMallb-
HOT'O YCKOPEHHMS M BEKTOpA TAaHTC€HI[MAIBHOTO YCKOPEHUS OTHOCUTEIHHOTO Bpallia-
TEJILHOTO JIBUKEHUS TOYKHU B BOKPYT TOUKHU A:

- = 7 -1
Ag=d,+dag, +dg, . (3.10)
/[AB  14B

[lepBoe cnaraemoe B ypaBHeHuU (3.10) ommicaHO MpPECTAaBICHHBIM BHIIIIE
ypaBHeHueM (3.8). JIuHusg AeiicTBUS BEKTOpa HOPMAIBHOTO (IIEHTPOCTPEMUTENb-
HOT'0) yCKOpeHHMs dj, B ypaBHeHuHM (3.10) mapajienbHa Ocu IIaTyHa 2 M Halpas-

JIEH 3TOT BEKTOp Ha CXEeM€ MexaHu3Ma OT Touku B k Touke 4 (puc. 3.1, a), T. K.
OykBa B CTOUT MEPBOI B MHJEKCE MPU BEKTOPE ITOTO YCKOPEHUS, a Ha TUIaHE YC-
KOPEHUM JIMHUA JAEHUCTBUS ATOr0 BEKTOpPA MPOXOJUT YEPE3 TOUKY a M HaIpaBJieH
3TOT BEKTOP OT TOYKHM a K Touke 1, (puc. 3.1, 6).

CnenoBarenbHO, HOpMAJIbHOE (LIEHTPOCTPEMHUTEIBHOE) YCKOPEHHUE C yde-
2
ToM popmysl (3.7), m/c”,

. Ve 21,07
Apy _l__
BA ’

=1297,01. (3.11)

JIuHus nedcTBUS BEKTOpa TaHT€HLIMAIBLHOTO (BpallaTeIbHOTO) YCKOPEHUS
~T
dy; B ypasuenun (3.10) sBIseTCS MEPNCHAMKYIS[POM K OCH IIaTyHa 2

(puc. 3.1, a), a Ha TUIaHE YCKOPEHUUN JHMHHUS JCHCTBUS ATOTO BEKTOpa MPOXOJUT
4epes3 TOUKy 7, M HalPaBJIEH 3TOT BEKTOP OT TOYKH 7, K Touke b (puc. 3.1, 6).

B To ke BpeMs Touka B npuHamiuexuT U nonzyny 3. [lomsys 3 coBepiiaer
TOJIBKO TPSAMOJIMHEMHOE BO3BPATHO-IIOCTYINATEIbHOE ABUYKEHHE BJOJIb HaIpaB-
nsrotent (mpsimast OB), ciieioBaTeNbHO, JIMHUS IEUCTBUSI BEKTOPA YCKOPEHUS TOY-
KU B poxoauT napaienbHo npsimoit OB:

d,!lOB. (3.12)

MacitaOHbiit KO3 GUIMEHT MIaHa YCKOPEHUH

n
_ %0
na

a b

riae ‘na‘ — IIPOM3BOJIBHBINA OTPE30K, N300paKaAIOIINN Ha IUIAHE YCKOPEHHUM BEKTOP

HOPMAJIbHOTO YCKOPEHHSI OTHOCHUTEIIBHOI'O BpAILATEIbHOTO JIBHIKEHHSI TOUYKU A
BOKpYT TOUYKH O.

[IpunusaB ‘na‘ =50 mm, ¢ yuetoM dopmysl (3.9) noaydum, m/c? - MM,
_ 2400
50

u, 48 .

W S
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

PaspemuB rpadudecku BektopHbie ypaBHeHus (3.8), (3.10), (3.12), mo-
CTPOUM IUIaH ycKopeHui (puc. 3.1, 8).

JlnuHa oTpes3ka, M300pa)karollero B COCTaBEe IUIAHA BEKTOP HOPMAaJIbHOTO
YCKOpEHus aj ¢ ydeToM Gopmyisl (3.11), mm,

ay, 1297,01
u, 48

‘an‘ = 27.

JnuHy oTpeska, n300pakaroliero Ha TIaHe YCKOPEHUM BEKTOP YCKOPEHUS
touku C, HalJIeM, BOCIIOJIb30BABIINCH TEOPEMON MO100Ms. 3aMepHB Ha TUTAHE yC-
KOPEHUH JUIMHY OTpe3Ka ‘ab‘ =34 MM M NIOACTaBUB HaWJECHHOE 3HAUYCHUE B BhIpa-

*eHue (3.6), moTydum, MM,

Lic _3,.010 _
! 0,34

AB

‘ac‘ = ‘ab‘- 10 .
OT0XHUB OTPE30K ‘ac‘ Ha 1UIaHe yckopeHui (puc. 3.1, g), HalieM MOJ0-

YKEHUE TOYKH ¢ Ha IJ1aHe yCKopeHHil. COeIMHUB TOYKU € U T Ha IJIaHE YCKOPEHUN

HalJIeM BEKTOp yckopeHus Touku C. 3aMepHB Ha IUIAHE YCKOPEHUH JUIMHBI COOT-
M 2

BETCTBYIOILIUX OTPE3KOB, OMPEACIIUM 3HAUEHHS YCKOPEHUH, M/C”:

a, =|mb|-p, =57-48=2736,

ag, =|mb|-pn, =20,5-48 =984,

a,, =|ab|-p, =34-48=1632,

a,. =|nc|-p, =50-48=2400 .
U3 IIPOBCACHHOI'O aHalIn3a U3BCCTHO, YTO KPHUBOIIHII 1 BpamacTcsa C I10-
CTOSIHHOM YTJIOBOM CKOPOCTBHIO M 3HAYE€HHE BEKTOpPA TAHIE€HUIHUAJIBHOTO (KacaTelb-

HOFO) YCKOPCHHUA paBCH HYJIIO, CJIICAO0BATCIBHO, YIJIOBOC YCKOPCHHUEC JAHHOI'O 3BC-
-2
Ha TaKXC paBHO HYJIO, C

e =%o_ 0
1
l, 024
YI10BOE yCKOpEHHe MmaTyHa 2, ¢,
€ :@:%:2894,12.
> 0,34

HampaBneHnue yrioBoro yCKOpeHHsI YKa3bIBa€T BEKTOpP TAHTE€HIIMAJIBLHOTO
YCKOPEHUS g , HIEPCHECCHHBIIT ¢ IUIaHa yCKOpeHui (puc. 3.1, 6) B Touky B, npu-
HaJUIeKalyIo aTyHy 2 Ha cxeMme MexanusMma (puc. 3.1, a). [Tpu sTom pa3pbiBaet-
Cs CBSI3b MEXK/y IIATYHOM 2 U MOJI3yHOM 3 (1apHup B), a K TOUke A MpUKIIaIbIBa-

eTCsl IIapHUPHO-HENO/IBM>KHAs onopa. B 3ToMm cityyae Touka 4 CTAHOBUTCS YCJIOB-
HO HEMOJIBUKHOW, & TOYKAa B COBMECTHO C IIATYHOM 2 TOJ ACHCTBHUEM BEKTOpA

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

dy MOJYYacT BO3MOXKHOCT COBEPIIATh BPAIATEIBHOE IBIDKCHUE BOKPYT YCIIOB-
HO HEMOJABMYKHOM TOYKHU A B HaMpaBJICHUU JEUCTBUS ATOTO BekTopa (puc. 3.1, a).

[ToryueHHOE HamNpaBJICHUE BPAIIATEILHOTO ABMKEHUS MATyHA 2 M SBJISCT-
Csl HAIIPaBJICHUEM JICUCTBUS YTJIIOBOTO YCKOPEHUS JAHHOTO 3BEHA. YTIOBOE YCKO-
peHue noja3yHa 3 paBHO HYyJIO, T. €. €3 = 0. Tak kak nmon3yH 3 co croiikoi 0 oOpa-
3yeT MOCTyMaTelbHYI0 Mapy 5-TO Kjacca, TO JIaHHOE 3BEHO MOKET COBEpIIaTh
TOJIBKO TTOCTYTATEIbHBIC TPSIMOJIMHEHHBIE TBUKCHUSI.

IIpumeuanmne Cuurasd HEHTP MacC MAaTyHa 2 JIGKANTUM Ha CEpeIu-

. 2
HC 3TOr0 3BCHA, HAUACM YCKOPCHHC NCHTpPA MACC IIATYHa, M/c”:
ag, =|msy|-p, =51-48=2448 .

3agaua 3.2. M3BecTHO, 4YTO JJIMHBI 3BEHBEB, COOTBETCTBEHHO, pPaBHbI
l,,=030mMm, [,,=0,40 M, ZBO1 =0,35 M, /,.=0,25 M, reOMETPUYIECKOrO IapaMeT-

pa a=0,50 m, 06o0meHHas koopauHara kpuBoiuna ¢, =50' . Yuciao 060poToB
-1 o
kpuomnna 7, =478 MUH . BBIIONHUTE KMHEMAaTHYECKUH aHAIM3 INAPHUPHOTO

MexaHusma (puc. 3.2, @) rpagoaHATUTUYECKUM METOIOM.
Pemenue. 1)IloctpouM mo 3aaHHBIM T€OMETPHUECKUM MTapaMeTpaM
KMHEMAaTHYECKYI0 CXEMY IIapHUPHOTO MEXaHHW3Ma B MacIITaOHOM KO3 dUIleHTe

u, =0,01 m/mm (puc. 3.2, a).
-1
2) YII0ByI0 CKOPOCTH KPUBOIIIHTIIA, C , OTpeIeTuM 1o Gpopmyiie
n-n, 314-478
O, = 1= =50,
30 30
[Tomy4yeHHBIN pe3yabTaT CBUAETEIBCTBYET O TOM, YTO KPUBOIIUII BpallacT-
CA C MOCTOSTHHOM YTJIOBOM CKOPOCTBIO.
[IpoaHanu3npyem MOJYYEHHYK) KUHEMATUYECKYK) CXE€MY KpPHBOLIMITHO-
MOJI3YHHOTO Me€XaHu3Ma: Touka O SIBJISIETCS HEMOJBUXHOW TOYKOM, CIEI0BATENb-
HO, 3HAYEHUE CKOPOCTHU OTOH TOYKH PAaBHO HYJIO, T. €. V) = 0.

Bektop ckopocTu Touku A mpeAcTaBiseT coOO0N reoMeTPUUYECKYI0 CYMMY
BEKTOpPA CKOPOCTU TOYKU O U CKOPOCTU OTHOCUTEIHHOTO BPAlIATEIbHOIO JIBHXKE-
HUS TOYKH A BOKPYT TOUKHU O:

— —

V,=Vy+V,, . (3.13)

1 04

[lepBoe cmaraemoe B ypaBHeHuu (3.13) mMmeeT 3HaUY€HHE, PABHOE HYIIIO,
CJIEI0BATEIbHO, BEKTOP 170 SIBJISIETCA TOYEUYHBIM BEKTOPOM, KOTOPBIA Ha IJIaHE
CKOpOCTEl U300pakaeT TOYKa, COBMAAAroNIas ¢ MOJIIOCOM AToro rmiaHa. [Ipu stom
JIMHUS ACUCTBHS BEKTOpa VAO ABJISIETCSA NEPHEHIUKYISAPOM K OCH KpuBommna I,

a HallpaBJICHHE JCHCTBHS COBIIAJAET C HAIIPABIEHUEM €ro BpamieHus (puc. 3.2, 0).
CKOpOCTh OTHOCHUTENBHOTO BpALIATEIbHOTO JIBUXKEHHUS TOUYKU A BOKPYT
Touku O ¢ yuetoMm popmysl (3.2), M/c,

Vi=0,1,,=50-030=15. (3.14)
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Bekrop ckopoctr TOUKM B, MpUHAMJIEKAIIEH ATyHY 2, IPEACTABISET CO-
00if TEOMETPUUECKYIO CYMMY BEKTOpPa CKOPOCTH TOYKU A U BEKTOpAa CKOPOCTHU OT-
HOCHUTEJIbHOT'O BPAlaTEJIbHOTO JBUKEHHS TOUKH B BOKPYT TOUKH A:

V.=V +V, . (3.15)
A BA

B
14B

[lepBoe cinaraemoe B ypaBHeHuH (3.15) omucaHo BbIlIE€ MPEACTABICHHBIM

ypaBHeHueM (3.13). JIunusa JeHCTBHSA BEKTOPAa OTHOCHMTENILHOM CKOpocTH V,

B ypaBHeHUU (3.15) sgBisieTcss MEpHeHAUKYJIIpOM K ocu ImaryHa 2 (puc. 3.2, a),
a Ha IUIaHEe CKOPOCTEH OH HampaBlieH K TO4ke b, T. K. OykBa B CTOUT IepBOi
B UHJIEKCE IIPU BEKTOPE 3TOU CKOPOCTH.

B T0 ke Bpems Touka B NMPUHAIIEKUT KOPOMBICITY 3, CJIEIOBATEIBHO, BEK-
TOp CKOPOCTH TOYKH B MpeicTaBisieT cO00M IeOMETPUUYECKYI0 CyMMY BEKTOpa
CKOpocTd TOYKH O, U BEKTOPa CKOPOCTH OTHOCUTENHHOIO BPALIATEIbHOIO JIBU-

’KEHHs TOUYKH B BOKpYT Touku O, :

—

Vy=Vo Vs - (3.16)
J_BO1

[lepBoe ciiaraemoe B ypaBHeHMH (3.10) MMeeT 3Ha4Y€HHE, PAaBHOE HYIIIO,

—

T. €. VO = 0, CJICI0BATCIbHO, BCKTOPD VO ABJACTCSA TOUYCUHBIM BCKTOPOM, KOTOpBIfI
1 1

Ha ITJIaHC CKOpOCTGfI I/I3o6pa>1<aeT TO4YKa, COBIIagaromasa ¢ MmoJIFOCOM D3TOI'O IIJIaHaA.

[Ipu 3TOM NMHHSA JOEUCTBHUS BEKTOPAa OTHOCUTEIBHOW CKOPOCTH 1730 SIBIIAETCS
1

NEPHEHIUKYIISIPOM K ocu Kopombicia 3 (puc. 3.2 @), a Ha TIaHE CKOPOCTEH ITOT
BEKTOp HaIlpaBJIeH K TOYKE b, T. K. TOUKa B CTOUT MEepBOM B UHACKCE MPU BEKTOPE
3TOM cKOpocTH (puc. 3.2, 0).

CoBmecTHOe peleHue BbipaxeHuid (3.15) u (3.16) mo3BOIUT ONpeaeauTh
HaIPABJICHHUE U JIMHUIO JCUCTBUSI BEKTOPA CKOPOCTU TOUKHU 5.

IIpunss ‘ pa‘ =62 MM, ¢ yuetoM Gopmydsl (3.14) moayuum, M/c - MM,

4
_Tao gy

V_‘pa‘_62

Pa3pemuB rpaduueckn Bektopubie ypaBHenus (3.13), (3.15), (3.16), ctpo-
UM IIJIaH ckopoctei (puc. 3.2, 0).

OTtpe30K, n300pakaronnii BEKTOp cKopocTH Touku C, HailJieM, BOCIIOIb30-
BaBILKCh TEOPEMOU MOAOOHUS, MM:

L _Jabl

[ 0,25
= ‘ac‘:‘ab‘-l/l—czﬁ- 0.40

AB

_ =20,6~21.
IAC ‘ac‘

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 3.2. KunemaTnueckuii aHaiau3 MapHUPHOTO MEXaHU3Ma

OTJI0XUB OTPE30K ‘ac‘ Ha 1aHe ckopocteil (puc. 3.2, 6), HaiileM MOJI0XKe-

Hue To4kU c. COeJMHUB TOUYKH ¢ U p Ha IIJJaHE CKOPOCTEM, HAallJIEM BEKTOP CKOPO-
ctu Toukn C. 3aMepHB Ha IUIAHE CKOPOCTEMN JJIMHBI COOTBETCTBYIOIIUX OTPE3KOB,
HalJeM CKOPOCTU XapaKTEPHBIX TOYEK MEXaHU3Ma, M/C:

V, =|pb|-n, =40-0,24=9,60, (3.17)
V,, =lab|-p, =33-0,24=7,92, (3.18)
VC :‘pc‘-uV =470,24=11,28

-1
VYTrioBbIe CKOPOCTH IIATYHA 2 U KOPOMBICHA 3, ¢, paBHbI

4

o, =21 =22 _1980,
l, 040
;

o, =2 =200 2743
1301 ’

i
gﬁ Teopus MexaHM3MOB U MalKH. [paKkTUKym -49-



3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

HamnpaBrnenue yrioBeIX CKOpOCTEH IIaTyHa 2 U KOpPOMBbICA 3, COOTBETCT-

BEHHO, YKaXyT BEKTOpa CKOpocTed V., u V,, B3aTble ¢ IUlaHA CKOPOCTEH

(puc. 3.2, 6) ¥ MBICIICHHO TEpEHECEHHbIE B TOUKY B Ha KMHEMaTHYECKOW cxeme
(puc. 3.2, a). IIpu 3TOM yCIOBHO pa3pbliBaeTCs CBA3b 3BEHbEB 2 U 3, a Touka A yc-

JIOBHO 3aKperurierca. B aToM citydae mox OeHCTBHEM BEKTOPOB CKOpOCTed V, u

BA

—

7

B
HOM JCHCTBUIO 4aCOBOW CTPEJIKH, & KOPOMBICIO 3 — B HaIlPaBJICHUU, COBIIAJAI0-
IIEM C JEWCTBUEM YacCOBOM CTpeNKU. /[aHHbIE HAIIpaBJICHUS IBUKEHUM U €CTh Ha-
TIPABJICHUSI ICHCTBUS YTTIOBBIX CKOPOCTEH M, M (), COOTBETCTBEHHO.

COOTBETCTBEHHO IIATyH 2 OyAyT BpaliaTrhbCsl B HANpaBiICHUU, MPOTUBOIMOJIONK-

IIpumeuyamnmne. Cuuras HUeHTpbl Macc MaTyHa 2 U Kopombicia 4 Je-
XKAIIMMH Ha CepeIMHAX 3TUX 3BEHbEB, HAWJIEM CKOPOCTH UX IIEHTPOB Macc, M/C:

Vs, =|ps,|-n, =51-0,24=12,24,
Vs, =|ps;| -1, =20-0,24=480.

3) st mocTpoeHuUs IIaHAa YCKOPEHHH COCTaBUM BEKTOPHBIC ypaBHCHHSI.
BekTop yckopeHust Touku A MpeACTaBIseT COO0H TEOMETPHUIECKYI0 CYMMY BEKTO-
pa yckopeHHus: Touku (O, BEKTOpa HOPMAJIbHOTO YCKOPCHHUS W BEKTOpA TaHTCHIIM-
AIBPHOTO YCKOPEHUS OTHOCHUTEILHOTO BPAIATeIIbHOTO JBIKEHUS TOYKH A BOKPYT
ToukH O:

- _ - n =T
a,=d,+a,, +ad,, . (3.19)
/A0 1 40

[lepBoe ciaraemoe B ypaBHeHHU (3.19) mMmeeT 3HauYe€HHE, PaBHOE HYIIIO,
T. €. a,=0, cIe10BaTeIbHO, BEKTOP @, ABIAETCS TOUYEYHBIM BEKTOPOM, KOTODBIH

Ha IJIaHE YCKOPEHHUI N300pa)kaeT TOUKa, COBMAAIONIAs C TIOIFOCOM 3TOTO TIaHa.
2
3HAYUT, HOpMAJIbHOE (LIEHTPOCTPEMUTEIIBHOE) YCKOPEHUE, M/C”,

a',=w? -1, =50%-030=750. (3.20)

JIuHMs nelcTBUS BEKTOpa HOPMAJIBHOTO (LIEHTPOCTPEMMTEIBHOTO) YCKO-
pennst g, B ypasHenuu (3.19) mapastensHa ocu kpusommna 1. Hamnpasnen atot

BEKTOp Ha CXeMe MexaHu3Mma OT TOuku A k Touke O (puc. 3.2, a), T. k. OykBa 4
CTOUT TEPBOM B MHJAEKCE MPU BEKTOPE 3TOr0 YCKOPEHUs, a Ha TUIAHE YCKOPEHUM
3TOT BEKTOP HAIpaBJI€H OT MOJIOCA JIaHa T K Touke a (puc. 3.2, 8).

3HaueHUE TAHTECHIIMAIBHOTO (BPAIIATEILHOTO) YCKOPECHHUS d', B ypaBHe-
Huu (3.19) paBHO HyIIO, T. K. [10 YCIOBUIO 3aJ]a4M YIIJIOBAasi CKOPOCTh KpuBoIuna |
SIBJISIETCS TIOCTOSIHHOM BEJIMYMHOM, CJIEIOBATENILHO, BEKTOP d’,, ABIACTCA TOYEY-
HBIM BEKTOPOM, KOTOPBINA Ha TUIaHE YCKOPEHUHN M300pakaeT TOYKa, COBIAIaroNIas
C BEpPILIMHON BEKTOpa a’, (puc. 3.2, 8).

Bektop yckopeHus TOUKM B, NpUHAIIexKaled MaTtyHy 2, IpeACTaBIseT
c000if TEOMETPUUECKYI0O CYMMY BEKTOpa YCKOPEHHUSI TOUKU A, BEKTOpa HOpMaJlb-
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

HOTO YCKOPEHMS U BEKTOPA TAHTCHIIMAIBHOTO YCKOPEHHSI OTHOCUTEIBHOTO Bpallia-
TEJILHOTO IBMKEHUS TOYKH B BOKPYT TOYKH A:

- =~ —n =T
dy,=d, +dy,, +dy, . (3.21)
//AB 1 AB

[lepBoe cnaraemoe B ypaBHeHuH (3.21) omuicaHO TpPE/ICTABICHHBIM BBIIIE
ypaBHeHueM (3.19). JIunus AeicTBHUS BEKTOPAa HOPMAIBHOTO (LIEHTPOCTPEMHUTEINb-
HOTI'0) YCKOpeHus dj, B ypaBHeHuu (3.21) mapannensHa ocu maTtyHa 2. Hanpasnen

ATOT BEKTOP Ha CXeM€ MeXaHHu3Ma OT TOUkHu B k Touke A (puc. 3.2, a), T. K. OykBa
B cTouT niepBoii B MHAEKCE MIPU BEKTOPE ATOTO YCKOPEHMUS, a Ha TIJIaHE YCKOPEHUH
JIMHUS IEUCTBUS STOTO BEKTOpA MPOXOUT UYepe3 TOUKY @ U HAIPaBJIEH OH OT TOYKH d

K Touke 1, (puc. 3.2, 6).
JluHus nefcTBUS BEKTOpAa TAaHTCHIIMAIBLHOTO (BpaIlaTeIbHOTO) YCKOPSHUS
=T

d,, B ypaBHeHuu (3.21) sBIAETCS TEPHEHIMKYISIPOM K OCH mIaTyHa 2

(puc. 3.2, a), a Ha TUIaHE YCKOPEHUUN JMHUS JCHCTBUS ATOTO BEKTOpa MPOXOJUT
4epe3 TOUKY 7, M HAaIPaBJIEH OH OT TOYKM 7, K Touke b (puc. 3.2, 6).

BekTop ycKOpeHHs TOUKH B, NpUHAAJIEKAMEN KOPOMBICTY 3, MPEACTaBIIA-
€T co00il TEOMETPUYECKYI0 CYMMY BEKTOpa yCKopeHus Touku O,, BEKTOpa HOpP-

MaJIBHOI'O YCKOPCHHA M BCKTOPA TAHI'CHLOHUAJIBHOI'O YCKOPCHHUA OTHOCHTCIBHOI'O
BpalaTCJIIbHOI'O ABHUIKCHUA TOYKH B BOKPYTI TOUKH 01 .

- — —~n =T
Ap =0, +dp, +ag, - (3.22)

/I BO 1 BO
1 1

[lepBoe cnaraemoe B ypaBHeHHMH (3.22) uMeeT 3HAUYE€HHE, PABHOE HYIIIO,

T. €. a, =0, cIe0BaTesbHO, BEKTOP d,, SBISETCS TOYECYHBIM BEKTOPOM, KOTOPBIH
1 1

Ha IUIaHE YCKOPEHHUH N300pa)kaeT TOUKa, COBIAAAIOIIAs C IIOJIOCOM 3TOTO IUIAHA.
JIuHust nefcTBHUS BEKTOpAa HOPMAIBHOTO (LEHTPOCTPEMHUTENIBHOIO) YCKO-
-n

PCHHA dp, B YPaBHCHHMH (3.22) nmapannenbHa ocu Kopombicia 3. HampasiieH 3ToT

BEKTOp Ha CXeMe MexaHu3Mma OT To4Yku B k Touke O, (puc.3.2, a), T. K. OykBa B

CTOWT TICPBOM B WMHJIEKCE MPU BEKTOPE 3TOr0 YCKOPEHHs, a Ha TUIAHE YCKOpPEHUH
JUHUS JIEUCTBUS 3TOTO BEKTOpa MPOXOAMT Yepe3 IMOIIOC IUIaHAa M HaIlpaBlieH OH
OT TOYKH T K TOYKE 7, (puc. 3.2, 6).

JIuHus nedcTBUSA BEKTOpa TaHT€HLIMAJIBHOIO (BpallaTeIbHOIO) YCKOPEHUS

=7
dpo ABIACTCS NEPUEHAUKYIAPOM K OCH KOPOMBICIA 3 (puc. 3.2, a), a Ha nIaHe

YCKOPEHHUH JIMHHA JAEHCTBUSA 3TOT0 BEKTOpPA ITPOXOJMT Yepe3 TOUYKY /1, W Halpas-
JIeH OH K Touke b (puc. 3.2, g).

C yuetrom paBeHcTB (3.17) u (3.18) onpenenuim 3HaYEHUS BEKTOPOB HOP-
MAJIbHBIX YCKOPEHHI, M/C’:
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

V2 2
ap, =24 = 7,92 =156,82,
/
AB 2
VZ 9602
n _ B _ 7 _
Ao, == 033 =263,31.

BO,
[TpunsB ‘Tca‘ =50 MMm, ¢ yuetoM Gopmyisl (3.20) nmomydum, m/c? - MM,

a’ . 750

- 40T _ys,

Ha = ‘na‘ 50

I[J'II/IHBI OTpe?)KOB, H306pa>1<aI0me B COCTaBC IIJIaHa YCKOpeHHﬁ BeKTOpa
o n Fn
aBA )51 a301 , MM, paBHBIM

lan,|= cfA _1082 4605,
an

i, | = o :26135’31 =17,55.
H,

PazpemmB rpaduuecku BekTopHble ypaBHeHus (3.19), (3.21), (3.22), no-
CTPOUM IJIaH yckopeHui (puc. 3.2, 6).

JlnuHy oTpe3ka, n300pakaroliero Ha TIaHe YCKOPEHUN BEKTOP YCKOPEHUS
touku C, HalJIeM, BOCIIOIb30BaBIINCHh TEOPEMOM MTOO0MS, MM:

lac| = ab] .jA_szs. 0,25

AB ?

=23,75~24.

OTJI0OXKUB OTPE30K ‘ac‘ Ha MUIaHe yckopenuit (puc. 3.2, 8), HalaeM MoJo-

YKEHUE TOUYKH ¢ Ha IU1aHe yCKopeHuil. COeIMHUB TOUYKH C U T Ha IIJJAaHE YCKOPEHHU,
HalZieM BEKTOp yckopeHus Touku C. 3aMepuB Ha IJIaHE CKOPOCTEH JUIMHBI COOT-
BETCTBYIOILMX OTPE3KOB, HAJIEM 3HAYEHUSI CKOPOCTEN XapaKTEPHBIX TOUEK MeXa-
HU3Ma, M/c’:

a,=[nb|=p_ =52-15=780,
a, =[nb|-p, =37-15=555,
ayo =|mb -1, =50-15=750,
a,, =|abl=p, =38-15=570 ,
a. =|nc=p, =48-15=720.
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

W3 npoBeIeHHOT0 aHanM3a CIeAyeT, YTO KPUBOIIMI | Bpamaercs ¢ nocTo-
SHHOMW yTJIOBOM CKOPOCTBIO U 3HAYEHHE BEKTOPA TAHME€HIUAIBHOI'O (KacaTeIbHOIO)
yCKOpeHusi paBHO Hyr0. ClieoBaTeiabHO, YINIOBOE YCKOPDEHHME [IaHHOIO 3BEHA
TaK)Ke paBHO HYIIIO, ¢

2
YrioBbele yCKOpEHUS MIaTyHA 2 U KOPOMBICTA 3, C~, paBHBI

e, =8 2% 13875
I, 040
aT

e,=% =0 514086,
Lo 035

HamnpaBnenue nelcTBUs YIIOBBIX YCKOPEHHMU IIaTyHa 2 M KOpOMBICHA 3

(V) T =T
YKa3bIBalOT BCKTOpPA TAaHICHHUAJIBHBIX YCKOPCHUM dp, H a301 IICPCHCCCHHBIC

C TuIaHa yckopeHu# (puc. 3.2, 8) B TOUKY B, NpuHaJIekKal[yl0 MATyHy 2 U KOPO-
MbICiTy 3 Ha cxeme MexaHusma (puc. 3.2, a). [Ipu 3ToM pa3pbIiBaeTcs CBSI3b MEXKIY
HIATYHOM 2 U KOpOMBICIIOM 3 (mapHup B), a K Touke A MPUKIIAIbIBACTCS APHUP-
HO-HETIOJBMKHAs onopa. B 3ToM cirydae Touka 4 CTAaHOBUTCS YCIOBHO HETOJIBHK-

HOIi, 8 TOYKA B COBMECTHO C MIATYHOM 2 MOJ JICHCTBHEM BEKTOPa dp, MOIyYaeT

BO3MOXHOCTbh COBEpLIATh BPAIATEIbHOE IBUKEHUE B HANPABICHUU ACHCTBUSA
3TOr0 BEKTOPA BOKPYT YCIOBHO HEMOJABUKHOM TOUkH A (puc. 3.2, a).
B TO ke BpeMs Touka B, mpuHaJjIexkamas KOpoMbIcay 3, Mo IeHCTBUEM

T

BEKTOpA d .,
1

MMOJIYy4acT BO3MOKHOCTL COBCPIIATH BPAIIATCIIBHOC ABUKCHUC B HA-

IPaBJICHUM JAECUCTBUS 3TOr0 BEKTOpPA BOKPYT HenoABMKHOUM Touku C. IToiryueHHbIe
HaIIPaBJICHUS BPAIATEIbHBIX JABUKEHUM 1IaTyHA 2 U KOPOMBICIA 3 COOTBETCTBEH-
HO U OYIyT SABIATHCS HANMPABICHUAMH JEHCTBUI YTIOBBIX YCKOPEHHUM JaHHBIX
3BEHBEB.

IIpumeuamnue Cuuras HUEHTPHI MACC MIATyHA 2 U KOpPOMBICHA 3 Jie-
N 2
YKalTMMU Ha CepeIMHaX dTUX 3BEHbEB, HAWJIEM YCKOPEHHUS UX LIEHTPOB Macc, M/C™:

ag =|ns,|-pn, =47-15=705,

S

ag =|ns,|-p, =26-15=390.

S3
3agaua 3.3. M3BeCTHO, YTO JUIMHBI 3BE€HBEB KYJIMCHOIO MEXaHWU3Ma, COOTBET-

CTBEHHO, paBHbl [, =0,20 M, l,, =035M, [ =020 M, l,.=0,18 M, 0000mIeH-
1 1

-1
Hasi KoopiuHara Kpusonmia ¢, =50°. Yucno 000pOTOB KPHBOLIHUITA n, =200 muH .

BpInonHUTh KUHEMATUYECKUN aHalu3 KyJIUCcHOro mexanusma (puc. 3.3, a) rpa-
(b oaHATUTUYECKUM METOIOM.

W :
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Pem e nue. 1)Iloctpoum no 3a7aHHBIM T€OMETPUUECKUM MTapaMeTpam
KMHEMAaTHUYECKYI0 CXeMY KYJHMCHOIO MEXaHW3Ma B MaclITaOHOM Ko3(p¢uuueHTe

mn W, = 0,01 m/mm (puc. 3.3, a).
2) VTII0BYIO CKOPOCTh KPUBOIIHIIA, C ', BBIYUCIAM IO BBIPAYKEHHIO

o, = 2005593,
30 30
[Tony4yeHHbIH pe3yabTaT CBUJETEIBCTBYET O TOM, YTO KPUBOILUII BPAILAET-
CA C MOCTOSTHHOW YTJIOBOM CKOPOCTBIO.
[Ipoananu3upyeM MOJIYYEHHYIO KMHEMATHUYECKYIO CXEMY KYJIHCHOTO Me-
xaHu3Ma: Touka (O SBISETCS HEMOABUKHOM TOYKOM, CleoBaTelIbHO, 3HAYEHUE

CKOPOCTH 3TOM TOYKH PaBHO HYIIO, T. €. V, =0.

BekTop ckopocTu TOYkH A TpeACTaBiseT coOO0N reOMEeTPUUYECKYI0 CYMMY
BEKTOpa CKOPOCTU TOYKU O U CKOPOCTU OTHOCUTEIHHOTO BpPAlIaTEIbHOIO JIBHXKE-
HUS TOYKH A BOKPYT TOUKHU O:

—

7, . (3.23)

1 04

Vi=Vo

ITepBoe cnaraemoe B ypaBHeHuH (3.23) umeeT 3HAUEHHE, PaBHOE HYIIIO,
CIICIOBATENILHO, BEKTOP V), ABIAETCS TOYCUHBIM BEKTOPOM, KOTOPBIM Ha IUIaHE
CKOpPOCTEH M300pa)xkaeT TOUKA, COBIAJAIONIAsI C IOJKOCOM 3TOro miaHa. IIpu stom
JIMHKS JEUCTBUS BEKTOpa V,, ABIAETCA NMEPHEHAMKYJIAPOM K OCH KpuBowwMma I,

a HaImpaBJICHUE JICUCTBUSA COBMAJAET C HAIIpaBJIECHUEM €ro BpaieHus (puc. 3.3, 0).
CrnenoBaTenbHO, CKOPOCTh OTHOCHUTENIBHOTO BpAIaTeIbHOTO JBMKEHUS
Touku A BOKpyT Touku O ¢ yuetom popmydsi (3.2), m/c,

%

0=0,1,,=2093-0,20=4,186. (3.24)

1

BekTop ckopocTH TOUKHM B, IpuHAJIEKANIEH WATYHY 2, IPEACTABIAET CO-
00l reOMETPUUYECKYIO CYMMY BEKTOpa CKOPOCTH TOYKH A U BEKTOPA CKOPOCTH TO-
CTYyHaTEJIbHOIO IBM>KEHUS TOUKN B OTHOCUTEIBHO TOUKH A:

(3.25)

[lepBoe ciaraemoe B ypaBHeHUH (3.25) OomuCaHO MPENCTABICHHBIM BBIIIIE

ypaBueHueM (3.23). Jlunust aeicTBUs BEKTOPA OTHOCHTENBHOM CKOPOCTH )/, ~Ma-
pamiensHa ocu Kynuchl 3 (puc. 3.3, a). Ha nnane ckopocTeit 3TOT BEKTOp Harpas-
JeH K OykBe b, T. K. Touka B CTOWT MEPBOM B MHJIEKCE MPH BEKTOPE ITOM CKOPO-
CTH.

W S
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 3.3. Kunemarnueckuii aHajin3 KyJIUCHOIO MEXaHU3Ma

B 10 ke BpeMst Touka B NMpUHAIIEKHUT Kyjuce 3, CIe0BaTebHO, BEKTOP
CKOPOCTU TOYKH B mpencTaBiisieT co00l reOMETPUUYECKYI0 CYMMY BEKTOpPa CKOPO-
cTh Toukn O, W BEKTOPAa CKOPOCTH OTHOCHUTEIBHOIO BPALIATENLHOIO JIBUKCHUS

TOYKH B BOKpYT To4ku O :

— —

Vy=Vo Vg - (3.26)
J_BO1

IlepBoe cnaraemoe B ypaBHeHHH (3.20) uMeeT 3HAUYE€HHE, PABHOE HYIIIO,

T. €. V, =0, cnenoBartenbHo, BEKTOp V, SBISICTCS TOYCYHBIM BEKTOPOM, KOTOPbIN
1 1

Ha IIJIaHC CKOpOCTGfI H306pa>KaeT TOYKa, COBIIagaromas C IMOJIFOCOM OTOTI'O ILJIaHaA.

HpI/I OTOM JIMHHA IICfICTBI/ISI BCKTOpa OTHOCHUTEJIBbHOM CKOpOCTH VBO ABJIACTCS
1

NEPHEHIUKYIISIPOM K OcU KopoMmbicia 3 (puc. 3.3, a), a Ha IJIaHe CKOPOCTEH 3TOT
BEKTOp HAINpaBJeH K TOUKe b, T. K. TOUKA B CTOUT MepBOi B MHEKCE MIPH BEKTOPE
3TO# ckopocTH (puc. 3.3, 0).

CoBmecTHOe pelieHre BbipaxeHuin (3.25) u (3.26) MO3BOJIUT ONpEIETUTh
HampaBlieHUE W JTUHUIO ICUCTBUSI BEKTOpPa CKOPOCTH TOUYKH B.

[IpunusaB ‘ pa‘ =35 MM, ¢ yaetoMm Qopmysl (3.24) oaydum, M/C - MM,

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

%
a0 _ 4186_0119
35

" |pd

Pa3zpemuB rpaduuecku BexTopubie ypaBuenus (3.23), (3.25), (3.26), ctpo-
UM TUTaH CKopocTeit (puc. 3.3, 0).

OTtpe3ok, n300pakaroIuii BEKTOp ckopocTr Touku C, HaiiJieM, BOCIIOIb30-
BaBIITHChH TeopeMOﬁ noao0us, Mm:

N
l |bd

BC

018

= |bd =|bp \ =1594~16.
Bo1 )
OTJ0XHUB OTPE30K ‘ac‘ Ha 11aHe ckopoctel (puc. 3.3, 6), HalaeM MoJIoXKe-

Hue Touku c. COeIMHUB TOYKU ¢ U p Ha IJIaHE CKOPOCTEH, HallJIeM BEKTOP CKOPO-
ctu Touku C. 3aMepuB Ha IUIAHE CKOPOCTEH JJIMHBI COOTBETCTBYIOIIUX OTPE3KOB,
HaWIeM CKOPOCTH XapaKTEPHBIX TOYEK MEXaHU3Ma, M/C:

V,=|phl-n, =31-0,119=3,69,
V,, =lab|-n, =17-0,119=2,02,
V. =|pc|-n, =16-0,119=1,90.

-1
VYrioBasi CKOPOCTh KyJIUCHI 3 U MOJ3YHA 2, ¢, paBHA

;
o, =w, =% =2 1954
l, 035

BO,

HamnpaBnenue nencTBus yriioBbIX CKOPOCTEW KYJIHMCHI 3 M IMOJ3yHaA 2 yKa-

3BIBACT BEKTOP CKOPOCTH J/ NEepEeHEeCeHHbIN ¢ MaHa ckopocrten (puc. 3.3, 6) B
1

TOUKy B Ha cxeMe MexaHusMma (puc. 3.3, a). [Ipu 3TOM paspbiBaeTcs CBSI3b MEKIY
kpuBomunoMm 1 u mon3yHom 2 (mapuup B). B 3ToM ciiyyae Touka B COBMECTHO

C MOJ3YHOM 2 Y KYJHUCOU 3 MOJ IeCTBUEM BEKTOpA VBO MOJIy4aeT BO3MOKHOCTh
1

COBEPILATH BPALIATEIbHOE IBM)KCHHUE B HAIIPABJICHUU JEHCTBUS 3TOI0 BEKTOpPA BO-
Kpyr HenoABMxkHOUW Touku C. IlomydeHHble HApaBJIEHUs BpallaTEebHbBIX JIBHKE-
HUM MOJI3yHA 2 U KYJUCHI 3 U OYIyT SIBISATHCS HAMPABICHUSIMH JACUCTBUHN yTIOBBIX
CKOpPOCTEH JaHHBIX 3BEHBEB.

IIpumeyanue Cunurasg HEHTPHI MACC MON3YHA 2 U KYJIHUCHI 3 JIexKa-
IIMMHU Ha CepeIMHaX ATUX 3BEHbEB, HAlJIeM CKOPOCTU UX LIEHTPOB Macc, M/C:

Vs, =|ps,| -, =|pb|-n, =31-0119=3,69,
=|ps,|-u, =|pc-n, =16-0,119=1,90.
3) Jlnsa moctpoeHns miaHa YCKOPEHHMM COCTABMM BEKTOPHBIE YPaBHEHHS.

BekTop ycKopeHus: TOUKH A MPEACTABISIET COO0H r€OMETPUUECKYIO CyMMY BEKTO-
pa yckopenus Touku O, BEKTOpa HOPMAJIBHOTO YCKOPEHHsI U BEKTOpA TAHTECHIIU-

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

ATBPHOTO YCKOPEHUSI OTHOCUTEIHLHOTO BPAIIATEIbHOTO JIBIKEHUS TOYKU A BOKPYT
touku O:

- _ - n =T
a,=d,+a,, +a,, . (3.27)
/A0 1 40

[lepBoe ciiaraemoe B ypaBHeHMH (3.27) MMeEET 3HAUYEHHUE, PAaBHOE HYIIIO,
T. €. a,=0, CIeI0BaTEILHO, BEKTOP @, ABIAETCS TOUYEYHBIM BEKTOPOM, KOTOPBIH

Ha IJJaHe YCKOPEeHUH u300paxkaeT TOUKa, COBIAA0Iasl ¢ IOJICOM 3TOTO IJIaHA.
2
HopmanpHoe (IEeHTpOCTPEMHUTENBHOE) YCKOPEHUE, M/C”, pAaBHO

=20,932-0,20=387,61. (3.28)

no _
ad,0=o

2
1 loa

Jlunust nedcTBUS BEKTOpAa HOPMAJIBHOTO (LIEHTPOCTPEMUTEIBHOI0) YCKO-
penus g’ B ypaBHeHun (3.27) mapaiuienbHa ocu kpupommna 1. Hampasnen stor

BEKTOp Ha cxeme MexaHu3ma OT Touku 4 k Touke O (puc. 3.3, a), T. k. OykBa 4
CTOWT TIEPBOM B MHJEKCE MPU BEKTOPE ITOTO YCKOPEHHs, a Ha TUIAHE YCKOpPEHUU
ATOT BEKTOP HAIpaBJIeH OT MOJII0ca MIaHa T K Touke a (puc. 3.3, 8).

3HaueHHE TaHTEHIMAIBHOTO (BPALATEIBLHOT0) YCKOPEHHUS d’, B ypaBHe-
HuU (3.27) paBHO HYJIIO, T. K. IO YCJIOBUIO 33/1a4d YIJIOBasi CKOPOCTh KpUBoIIHMIa 1
SIBJISIETCA TIOCTOSIHHOM BEJIMYUHOM, CIIEIOBATEIIBHO, BEKTOP d’,, ABIACTCA TOYEY-

HBIM BEKTOPOM, KOTOPBII Ha IJIaHE YCKOPEHUH H300pakaeT TOUKa, COBIAAA0IIast

C BEpIIMHON BEKTOpa a’, (puc. 3.3, 6).

BekTop yckopenuss Toukd B, mpuHamnexamieid mnon3yHy 2 (puc. 3.3, a),
NPEICTABISIET COOOH TE€OMETPUUYECKYI0 CYMMY BEKTOPa YCKOPEHHUsS TOUKH A, BEK-
TOpa KOPHUOJIMCOBA YCKOPEHUS dj, W BEKTOpA PaJMaIbHOTO YCKOPEHUs dj, OTHO-

CUTEJIBHOTO IBUKEHUS TOYKH B BOKPYT yCIOBHO HEMOJABUKHOM TOUKH A:
P |
dy=d,+ad",

. L Hd, (3.29)

14B /I AB

[lepBoe cnaraemoe B ypaBHeHUU (3.29) ommicaHO MPE/ICTABICHHBIM BBIIIE
ypaBHeHueM (3.27). JIunusa u HanpaBiieHUE ACUCTBUS BEKTOPa KOPUOIKCOBA YCKO-

peHHs Gk =~ ONpenenseTcss MOBOPOTOM BEKTOpa OTHOCUTEIBHOH CKOPOCTH VBA

0 . .
(puc. 3.3, 6) va 90" B HampaBjiCHUU ACHCTBHS YIJIOBOM CKOPOCTH KpHBOIIMMa 1.
[Ipu 5TOM NHMHUA NEUCTBUS BEKTOpA gk, Ha miame YCKOPEHUN TMPOXOIAUT Yepes

TOYKY ¢ U HalPaBJIEH OH K TO4Yke 1, (puc. 3.3, 6).

—

JIunust NeWCTBUA BEKTOpAa pajMajlbHOIO YCKOPCHMsS gy B YPAaBHCHHH

(3.29) sBnsieTca nepneHIUKYISIPOM K JIMHUU JE€HCTBUS BEKTOpAa KOPUOJIHMCOBA yC-
KOPEHHUs WU NapaJljIeJbHa OCH KYJIMCHI 3, a Ha IUIaHE YCKOPEHUM JaHHBIA BEKTOP
HAIPaBJIEH OT TOYKE 7, K TOYKE b, T. K. TOYKa B CTOUT NEPBOM B MHAEKCE ITPU BEK-

TOpe 3TOro yckopenus (puc. 3.3, 6).
BekTop yckopeHusi TOUKH B, MpUHAANSKAIEH Kyauce 3, TMpeaCcTaBisieT

co00l reoMEeTpUYECKYI0 CYMMY BEKTOpa YCKOpEeHHsI TOUKU O, BEKTOpa HOPMaJlb-
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HOT'O YCKOPCHHA M BCKTOPA TAHI'CHIHUAJIBHOI'O YCKOPCHHA OTHOCHUTCIIBHOI'O Bpalia-
TCJIIBHOI'O ABMKCHUA TOUYKH B BOKPYT TOUYKH 01 .

e = - n =T
dy=dy +dg, +dg, (3.30)

/I BO 1 BO
1 1

[IepBoe ciaraemoe B ypaBHeHuU (3.30) MMeeT 3HAUYE€HHE, PAaBHOE HYIIIO,

T. €. a, =0, cIeoBaresbHo, BEKTOP d,, SBISETCS TOYECYHBIM BEKTOPOM, KOTOPBIH
1 1

Ha IJIaHE YCKOPEHHM N300pa)kaeT TOUKa, COBMAAAIONIAs C IOIIOCOM 3TOTO IIaHa.
JluHust nedcTBUS BEKTOpAa HOPMAJIBHOTO (LIEHTPOCTPEMUTEIBHOIO) YCKO-

penus d,, B ypasnenuu (3.30) mapamnensHa ocu maryna 2. Hanpasnen stoT Bek-
1

TOp Ha CXeMe MEXaHu3Ma OT TOYKU B K Touke O, (puc. 3.3, a), T. K. OykBa B CTOUT

IIEPBOM B MHIEKCE MPU BEKTOPE ITOT0 YCKOPEHUs, 4 HA TUIAHE YCKOPEHUN JIUHUS JEH-

CTBHSI OTOTO BEKTOpa MPOXOIUT Yepe3 TOJIOC IJIaHa U HAIIPaBJIEH OH OT TOYKH T K
TouKe n, (puc. 3.3, 6).

Jluaus nefcTBUS BEKTOpa TAaHTCHIIMAIBLHOTO (BpaIlaTeIbHOTO) YCKOPCHUS
=T

dpo ABIACTCS MEPNECHAUKYIAPOM K OCH KOPOMBICTA 3 (puc. 3.3, @), a Ha mIaHe

YCKOPEHMI JIMHHA JEHCTBUS STOr0 BEKTOPA MMPOXOAUT Y€pe3 TOUKY 71, M HaIpaB-
JIEH OH OT TOYKH 1, K Touke b (puc. 3.3, 6).
2
KopronncoBo n HopMabHOE YCKOPEHUS, M/C”, paBHBI

at =20V, =2-10,54-2,02=42,58

. Vi 3,69
“0, =TT 035

BO,

=38,90.

[TpunsB ‘Tca‘ =57 MM, ¢ yuetoM Gopmyisl (3.28) momydum, m/c? - MM,

:aZ;o _ 87,61 _
Ha ‘na‘ 57 L33

I[JII/IHBI OTPC3KOB, H306pa>1<a101u14x B COCTaBC IlJIaHa YCKOpeHI/Iﬁ BCKTOpa

at wu Zzgol , MM, PaBHBI

B4
ay, 42,58
lan |=—54 = =22 = 27,65~ 28,
u, 1,54
po
| =—— = 3890 _ 95,26~25.
K, 1,54

PazpemuB rpadpudecku BekTopHble ypaBHeHnus (3.27), (3.29), (3.30), mo-
CTPOUM IJIaH yckopenuit (puc. 3.3, 6).

i
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JnuHy oTpe3ka, n300pakaroliero Ha IIaHe YCKOPEHUN BEKTOP YCKOPEHUS
touku C, HaliZileM, BOCIIOJIb30BABIINCH TEOPEMOM MO0, MM:

/
20, PP gy Lo 25 048
! lbc| o 0,35

=12,86=13.
BC
OTH0XHUB OTPE30K ‘ac‘ Ha TUIaHe yckopeHui (puc. 3.3, g), HalJileM MOJo-

YKEHUE TOUYKH ¢ Ha IU1aHe yCcKopeHHuil. COeIMHUB TOYKHU C U T Ha IJIAHE YCKOPEHHUH,
HalJIeM BEKTOp yckopeHus Touku C. 3aMepHB Ha IJIaHE CKOPOCTEW JJIMHBI COOT-
BETCTBYIOIMX OTPE3KOB, HAMAEM 3HAYEHUs YCKOPEHNN XAPAKTEPHBIX TOUYEK MeXa-
HU3Ma, M/C’:

a,=|nb|=p, =25-1,54=3850,
ay, =[nb|-p, =24-1,54=36,96
ay, =|mb -1, =4-154=6,l6,
a,, =|ab|=p, =35-154=5390,
a,=nd=p_ =13-1,54=20,02 .
N3 npoBeeHHOro aHanu3a CJIeAyeT, YTO KPpUBOIIMI 1 Bpalaercst ¢ mocTo-
SIHHOM yFHOBOﬁ CKOPOCTBIO U 3HAYCHNC BCKTOPA TAHTCHIIUAJIbHOT'O (KacaTeJIBHOFO)

YCKOPEHUS PAaBHO HYJIIO, CIEAOBATEIBHO, YIJIOBOE YCKOPEHUE JaHHOIO 3BEHA TaK-
K€ paBHO HYIIIO, C

81 ==
[ 0,30
2
VYTrioBoe yCKOpeHUE KyIUChl 3 U MOJ3yHa 2, C -, paBHO

_ajo, 6,16

HamnpaBnenue AeiCTBHS YIiIOBbIX YCKOPEHHUI KyJIUCHI 3 U MOJ3YyHA 2 yKa-
3bIBAET BEKTOP TAHIE€HIMATBHOTO YCKOpPEHUs d NIEPEHECEHHBIN C IUIaHa YCKO-

T
BO,”

penuii (puc. 3.3, 6) B Touky B Ha cxeme mexanusma (puc. 3.3, a). [Ipu stom pasz-
PBIBAETCS CBA3b MEXKy KpUBOIIUIIOM | 1 Ton3yHoM 2. B aTom ciydae Touka B co-

BMECTHO C TOJI3YHOM 2 M KYJIMCOH 3 TIOJ ICUCTBUEM BEKTOPA d,, MOJYYaeT BO3-
1

MOXHOCTh COBEpILIaTh BpallaTeIbHOE JBUKCHUE B HAIMPABICHUU JEHCTBUS 3TOTO
BEKTOpa BOKPYT HENOABIXKHOU Toukn O, (puc. 3.3, a). [lonyyeHHble HanpaBieHUs

BpalllaTeIbHBIX ABM)KCHUN TMOJ3yHa 2 W KyJTUCHl 3 U OyIyT SIBISTHCS HaIpaBlie-
HUSIMU JIEVCTBUM YTJIOBBIX YCKOPEHUN TAHHBIX 3BEHBEB.

IIpumedanue Cuurasd HEHTPHI MACC MON3YyHA 2 U KYJIHUCHI 3 JIexKa-
IMMH Ha CepEeIMHAX ITHX 3BEHHEB, HAllIeM CKOPOCTH HX LEHTPOB Macc, M/C:

ag =|ms,|-p, =|nb-p, =25-154=38,50,

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

a :‘Tcs3‘ U, :‘nc‘ n, =13-1,54=20,02.

3amaua 3.4. l3BecTHO, YTO /UIMHBI 3BEHLEB MEXaHH3Ma Kayarollerocs
TPaHCIIOpTEPa, COOTBETCTBEHHO, paBubl [, =0,15wm, [ ,=0,37 m, [ =0,26 M,

ZBOl = ZCOl =0,20m, /,.=0,08 M, a=0,25 M, 000011IeHHasT KOOPAMHATA KPUBOIITH-

-1
na @, =110°. Yucno o6opoToB kpuBommmna 7, =250 MHH . BEIIONHNTH KHHEMA-

TUYECKAN aHajJu3 MEXaHW3Ma Kadaromierocs Tpancmoptepa (puc. 3.4, a) rpadoa-
HAJTUTHYECKUM METOJIOM.

Pem e H ue. 1)Ilo3ananHpiM TEOMETPUISCKUM MapaMeTpaM CTPOUM
KMHEMATHYECKYI0 CXEeMy MIAPHUPHOTO MEXaHW3Ma Kadarollerocs TPaHCIopTepa
B MaciuTabHoM kodpduiuente p, = 0,01 m/mm (puc. 3.4, a).

-1
2) YTIoByI0 CKOPOCTh KPUBOIIHNIIA, C , BRIYUCIUM MO (hopMyIie

o, _Tn :3,14-250:26 .
30 30

[Tony4yeHHBIH pe3yabTaT CBUETEIBCTBYET O TOM, YTO KPUBOILIUII BpaIaeT-
Cs C IIOCTOSIHHOM YTJIOBOH CKOPOCTBIO.

[Ipoananu3upyeM MNOJYyYEHHYIO CXEMY MEXaHM3Ma Kaydarollerocs TpaHcC-
noprepa: Touka (O SBIAETCA HENOJABUKHOM TOYKOMW, CJIEAOBATEIBHO, 3HAYEHUE
CKOPOCTH 3TO# TOUKH paBHO HYIIO (Vo =0).

BekTop ckopocTH TOUKH A TpPENCTaBiseT cOO0M T€OMETPUUECKYI0 CyMMY
BEKTOpa CKOPOCTU TOYKH O U CKOPOCTU OTHOCUTEIBHOTO BPAIIATEIBHOTO JIBHKE-
HUS TOYKUA A BOKPYT TOUKH O:

V,=V,+V,, . (3.47)
Lo

IlepBoe cnaraemoe B ypaBHeHHH (3.47) uMeeT 3HA4YE€HHE, PABHOE HYIIIO,
CJIeZIOBATENIbHO, BEKTOP 170 SBJISIETCS TOYEYHBIM BEKTOPOM, KOTOPHIH Ha TIaHE
CKOpocTell n300pakaeT TOYKa, COBMAJAIONIas C MOJIOCOM 3Toro IaHa. Ilpu stom
JVHUS IEUCTBUSA BEKTOpa VAO SBIISICTCS] TIEPICHIUKYISIPOM K OCH KpuBoIwuma 1,
a HarpaBJIeHUE JeMCTBUS COBMAJACT C HANpaBJIEHUEM €ro BpaueHus (puc. 3.4, 0).
JluHust JefiCTBUS BEKTOPA CKOPOCTH V/,, ABISETCS HEPIECHIMKYIAPOM K OCH KPH-
BOmMIIA 1, a HATIpABIEHHE JIEHCTBHS TOrO BEKTOpa J,, COBIANAET C HATPaBIIE-

HUEM BpalleHus KpuBoiuna 1.

3HaYeHUEe CKOPOCTU TOUYKU 4, M/C, paBHO
Vio=0,1,,=26-0,15=390. (3.48)

A

BekTop ckopocTH TOYKM B, MpuHAJIEKANIEN WATYHY 2, IPEACTABIAET CO-
00l reOMETPUUECKYI0 CYMMY BEKTOpPa CKOPOCTH TOUKH 4 M BEKTOpa CKOPOCTH OT-
HOCHUTEJIBHOI'O BPAIIATEIBHOTO ABMKEHNS TOUKU B BOKPYT TOUKH A:
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— —

V.=V, + . (3.49)

B A B4
14B

[lepBoe ciaraemoe B ypaBHeHUU (3.49) ommicaHO MPE/ICTABICHHBIM BBIIIE

ypaBHeHueM (3.47). Jlunausa JEeHWCTBHSA BEKTOPAa OTHOCHTENILHOM CKopocTH Vo,

B ypaBHeHUU (3.49) saBisieTcss MEpHeHAUKYJIIpOM K ocu mmaryHa 2 (puc. 3.4, a),
a Ha IUIaHE CKOPOCTEH OH HAampaBiieH K To4ke b, T. K. OykBa B CTOUT NepBOM
B UH/IEKCE IPU BEKTOPE ITON CKOPOCTH.

B 10 xe Bpems Touka B NpUHAIIEKUT KOPOMBICIY 4, ClleZJ0BaTEIbHO, BEK-
TOp CKOpPOCTH TOYKM B mpencTaBiseT cO00M Ie€OMETPUYECKYI0 CyMMY BEKTOpa
CKOpocTH TOYKU O U BEKTOPA CKOPOCTH OTHOCUTEJIBHOI'O BPAIATEIbHOTO JBUXKE-
HUA TOYKH B BOKpyr Touku Oy:

~
Il
+
N

(3.50)

V .
B~ "0 " "Bo
1BO,

[lepBoe ciaraemoe B ypaBHeHHH (3.50) MMeeT 3HAUYE€HHE, PaBHOE HYIIIO,
T. €. V, =0, cnenoBartenbHo, BEKTOp V, SBISCTCS TOYCYHBIM BEKTOPOM, KOTOPbIN
1 1

Ha I1JIaHC CKOpOCTGfI I/1306pa)KaCT TOYKA, COBIIagaronias € IIOJKOCOM OTOIO IIJIaHA.

HpPI OTOM JIMHUA ,ZIGﬁCTBPIiI BCKTOpa OTHOCHUTEJIbHOM CKOpOCTH VBO ABJIACTCS
1

NepHeHIUKyYIsipoM K npsimoit BO, (puc. 3.4, a), a Ha TJIaHe CKOPOCTEN ATOT BEKTOP
HaIpaBJIeH K TOYKE b, T. K. TOYKAa B CTOUT MEPBOM B MHACKCE MPHU BEKTOPE ITOU
ckopocTH (puc. 3.4, 0).

CoBmecTtHOe pemieHue BbipaxeHui (3.49) u (3.50) mo3BOJIUT ONpeaeTuTh
HaIpaBJICHUE W JTUHUIO JIEHCTBHSI BEKTOPA CKOPOCTH TOUYKHU B.

BexTop ckopoctu Touku C, npuHaIeKaIel KOpOMBICIY 3, MPEACTaBISIET
co0Ol reoOMeTpUYECKYI0 CYMMY BEKTOpa CKOPOCTH TOYKH B U BEKTOpa CKOPOCTHU
OTHOCUTEJILHOTO BpalllaTeNIbHOTO ABMKEHUSI TOUKH C BOKPYT TOUKH B:

Ve=Vy+V, . (3.51)

1BC

[lepBoe cnaraemoe B ypaBHeHUH (3.51) onucaHO MPeICTaBICHHBIMU BBIIIIE
ypaBuenusiMu (3.49) u (3.50). JIunusa necTBUS BEKTOpAa OTHOCUTEIBHONU CKOPOCTH

V.p B ypaBHenuu (3.51) siBisieTcst nepueHauKyisipoM K npsimoit BC (puc. 3.4, a),

a Ha IUJIaHEe CKOPOCTEH OH HampaBjeH K Touke ¢, T.K. OykBa C CTOWUT TepBOH
B MHJICKCE TIPH BEKTOPE 3TOM ckopocTH (puc. 3.4, 0).

B 10 e Bpems Touka C mpeacTaBisieT cOO0W MU T€OMETPUUECKYI0 CyMMY
BEKTOpa CKOPOCTH TOUKU (J; U BEKTOpPa CKOPOCTH OTHOCUTEIBHOTO BpalllaTesIbHO-
ro ABWKeHUs Touku C BOKpYT TOUkH O;:

— —

Ve=V, +V%. (3.52)
1

[lepBoe ciiaraemoe B ypaBHeHMH (3.52) MMeeT 3HAUYE€HHUE, PAaBHOE HYIIIO,
T. €. V, =0, cnenoBartenbHo, BEKTOp V, SBISCTCS TOYCYHBIM BEKTOPOM, KOTOPbIN
1 1
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Ha ITJIaHC CKOpOCTCfI H306pa>KaeT TO4YKa, COBIIaagaromasa € IMOJIFOCOM OTOI'O IIJIaHaA.

HpI/I OTOM JIMHHA ,Z[CﬁCTBHiI BCKTOpa OTHOCHUTEJIbHOM CKOpOCTH VCO ABJIACTCS
1

neprneHaukysipoM k npsmoid CO; (puc. 3.4, a), a Ha TJIaHE CKOPOCTEH ITOT BEK-
TOp HAaMpaBJIeH K TOYKe ¢, T. K. OykBa C CTOUT NEPBOM B MHIEKCE MPU BEKTOPE
3TO# cKopocTH (puc. 3.4, 0).

CoBMecTHOE perieHue BbipakeHui (3.51) u (3.52) mo3BOMT ONPEaACTUTh
HaIpaBJICHUE U JIMHUIO IEUCTBUS BEKTOpa CKOPOCTH Touku C.

Bekrop ckopoctr ToukM D, npuHaIIeKalIe maTyHy 4, IpeacTaBiseT co-
00l reOMEeTPUUECKYI0 CyMMY BEKTOpa CKOPOCTH TOUYKH C U BEKTOpa CKOPOCTHU OT-
HOCHUTEJIBHOTO BPAIIATEIbHOTO ABMXKEHUS TOUKU C BOKPYT TOUKHU D:

Vo=V.+V . . (3.53)

1DC

[lepBoe cnaraemoe B ypaBHeHUH (3.53) onucaHO MPEICTaBICHHBIMU BBIIIIE
ypaBHeHusMU (3.51) u (3.52). JIunus neicTBUSI BEKTOpAa OTHOCUTEIILHOM CKOPOCTH

/ - B ypaBHEHHH (3.53) sIBISIETCS TEPIICHUMKYIIAPOM K ocH 1maryHa 4 (puc. 3.4, a),

%

D
a Ha TJIaHe CKOPOCTEH OH HAaIpaBJICH K TOUYKe d, T. K. OykBa D CTOUT MEpBOi B WH-
JIeKCe MPHU BEKTOpeE 3ToM ckopoctu (puc. 3.4, 6).

Puc. 3.4. KunemaTuueckuii aHaau3 MEXaHW3Ma Kayarollerocsi TpaHcrnopTepa

W S
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B 10 ke Bpems Touka D npuHaISKUT U TON3yHy S. [lon3yH 5 coBepmaer
TOJIBKO NPAMOJIMHENHOE BO3BPATHO-NIOCTYTIATENBHOE JBWKEHHUE BIOJb HAIIPABIISIO-
miel (mpsmast OD), cienoBaTenbHO, JIMHUS JACUCTBUS BEKTOpa CKOPOCTH TOYKUA D
IIPOXOJUT NapajuiesIbHO npsamont OD:

V110D, (3.54)

CoBmecTtHOe pemienue BbipaxkeHui (3.53) u (3.54) mo3BOJIUT ONpeeTuTh
HAIPaBJICHUE W JTUHUIO IEUCTBHSI BEKTOPA CKOPOCTH TOUYKHU D.

[IpunsaB ‘ pa‘ =52 MM, ¢ yuetoMm popmydsl (3.48) modydum, mM/c - MM,

,
_ a0 2390 075,

V_‘pa‘_ 52

Pa3zpemuB rpadudecku BexkropHsie ypaBaerus (3.47), (3.49)—(3.54), ctpo-
UM IUJIaH CKOPOCTEH JJIs 3aJaHHOTO B3aMMHOTO PACIIONIOKECHHS 3BEHBEB MEXaHU3-
Ma Kaydarolierocsi Tpancroprepa (puc. 3.4, 0).

3amepuB Ha IIaHe ckopoctel (puc. 3.4, 6) AIUHBI COOTBETCTBYIOIIMX OT-
PE3KOB, HaiiieM 3HAUEHUSI CKOPOCTEH XapaKTePHBIX TOYCK MEXaHU3Ma:

V,,=labl-n, =37-0,075=2,77, (3.55)
V,=|pb|-n, =56-0,075=42, (3.56)
V.=|pd-pn, =56-0,075=42, (3.57)

Vs =|bc|-p, =22-0,075=1,65, (3.58)
V,=|pd|-n, =68-0,075=5,0,

Voo =led|-n, =47-0,075=3,52. (3.59)

C yuerom BeIpakeHu#t (3.55), (3.56) u (3.59) onpenenum yrioBble CKOPO-
CTH IIATYHOB 2, 4 1 KOpoMbIcia 3, ¢ :

v
wzzﬂ:2’77:7,49,
s 037
()} :QZ 4’2:
3] 0,20 ’
BO, >

Vv
w,=-25= 352 1354
l, 026

Hanpagienue yrioBeIx CKOpOCTEHN MIATYHOB 2, 3 U KOpOMBbICIIA 4, COOTBET-
CTBEHHO, YKaXKyT BEKTOpa CKOpPOCTEN 173 5 173 u VDC, B3SIThIE C IJIaHA CKOPOCTEN
(puc. 3.4, 6) ¥ MBICJICHHO TEPEHECCHHBIC B TOYKU B 1 D Ha KWHEMaTHYECKOMN cXe-
Me Mexanusma (puc. 3.4, a). [Ipu 5ToM yCI0BHO pa3pbIBaeTCs CBsI3b 3BEHBEB 2 — 3
v 3BeHbEB 4 — 5, a Touku A U C yCIOBHO 3aKperuisitoTcs. B aTom ciydae nop nei-

CTBHEM BEKTOPOB CKopocre# Vy , V, u V., COOTBETCTBEHHO, IIATyH 2 U KOPO-

DC»

i
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MBICIIO 3 OyIyT BpalaTrhCsl B HANPABICHUH, COBIAJAOIIEM C JEHCTBUEM 4acOBOU
CTPEJIKH, IAaTyH 4 — B HaIpPaBJICHHWM, NPOTHUBOIOJIOKHOM JECHCTBUI0 YaCOBOU
cTpesiku. J[aHHBbIE HANpaBJICHUs ABUKEHUN U €CTh HAIpaBJIECHUS JEHCTBUS YIJIO-
BBIX CKOPOCTEH ®,, ®, U (®, COOTBETCTBEHHO.

IIpumeuanue Cunuras HEHTPHl MAcC MATYHOB 2 U 4 JeXaluMH
Ha Cepe/IMHAax dTHX 3BEHHEB, HAWJIEM CKOPOCTHU UX IIEHTPOB Macc, M/C:

vV, = |ps,| 1, =51-0,075=383,
V, =|ps,|-n, =58:0,075=435.

3) Jns moctpoeHus miaHa YCKOPEHHl COCTaBHM BEKTOPHBIE YpaBHEHUS.
BekTop yckopeHust TOUKU A MPECTaBISIET CO00 T€OMETPUUYECKYIO0 CYMMY BEKTO-
pa yckopeHusi Toukd (), BEKTOpa HOPMAJbHOI'O YCKOPEHUS M BEKTOpa TaHTCHIIM-
AJbHOTO YCKOPEHUSI OTHOCUTEIBHOIO BPAIIATEIBLHOIO JABUKEHUSA TOUYKU A BOKPYT
Touku O:

a

=d,+al, +d5, . (3.60)

/I AO 1 40

A

[lepBoe ciiaraemoe B ypaBHeHuu (3.60) mMeeT 3Ha4Y€HHUE, PaBHOE HYIIIO,
T. €. a,=0, cIe10BaTeIbHO, BEKTOP @, ABIAETCS TOUYEYHBIM BEKTOPOM, KOTODKIH

Ha IJIaHE YCKOPEHHI N300pa)kaeT TOUKa, COBIMAAAIONIAs C IOIIOCOM 3TOTO TJIaHa.
2
HopwmainbHoe (IIeHTpOCTpEMHUTENbHOE) YCKOpEHne, M/C”, paBHO

aly =011, =26°-0,15=101,40 m/c*. (3.61)

JluHust nercTBHs BEKTOpAa HOPMAIBHOTO (IIEHTPOCTPEMHUTENHHOTO) YCKO-
penust g, B ypasHeHuu (3.60) mapaitensHa ocu kpusommna 1. Hampasner atot

BEKTOp Ha cxeme mexaHuszma oT Touku 4 k Ttouke O (puc. 3.4, a), T. k. OykBa A
CTOMUT TEPBOM B MHJEKCE MPU BEKTOPE ITOr0 YCKOPEHHUS, a Ha TUIAHE YCKOpPEHUU
ATOT BEKTOP HAIpaBieH OT MoJitoca MlaHa Tt K Touke a (puc. 3.4, 6).

3HauYE€HHE TAaHTCHLIHMAIBHOIO (BPAILATEIbHOI0) YCKOPEHHUS d’, B ypaBHe-
Huu (3.60) paBHO HYJIIO, T. K. IO YCJIOBHIO 33/1a4X YIJIOBask CKOPOCTh KpUBoOIIMNIa 1
ABJIACTCA MOCTOSHHOM BETUYMHOM, CIIE/OBATEIBHO, BEKTOP G° ~ ABJIACTCA TOYEY-
HbIM BEKTOPOM, KOTOPBII Ha IJIaHE YCKOPEHUH M300pakaeT TOUKa, COBIAAAI0Ias

C BEpIIMHOM BEKTOpa a’, (puc. 3.4, 6).

Bekrop yckopeHus TOYKM B, NpUHAIJIEKANEH IIATyHY 2, IPEACTaBISAET
co00l reoOMEeTpUYECKYI0 CYMMY BEKTOpa YCKOPEHHsI TOUYKH A, BEKTOpa HOpMaJlb-
HOI'0 YCKOPEHMS U BEKTOPa TAHI'€HLIUAIBHOIO YCKOPEHUS OTHOCUTEIBLHOIO Bpallia-
TEJIBHOTO IBM)KEHMSI TOUKH B BOKPYT TOUKH A:

- = -n =T
dy=d,+d, +dg, . (3.62)
//AB 1 AB

[lepBoe cnaraemoe B ypaBHeHuu (3.62) onmmcaHO MPEICTABICHHBIM BBIIIE
ypaBHeHueM (3.60). JIunus neiicTBUs BEKTOpa HOPMAIBHOTO (EHTPOCTPEMUTENb-
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HOTI'0) YCKOPEHUs dj, B ypaBHeHMH (3.62) mapannenbHa ocu matyHa 2. Hanpasnen
ATOT BEKTOP Ha CX€ME ME€XaHHM3Ma OT TOUKH B k Touke A (puc. 3.4, a), T. K. OykBa
B cTouT niepBoii B UHAEKCE MPU BEKTOPE ATOTO YCKOPEHHUS, a Ha TIJIaHE YCKOPEHUH
JIMHUS IEUCTBUS ATOTO BEKTOPA NPOXOAUT YEpe3 TOUKY @ Y HAIIPABIIEH OH OT TOUYKU d
K Touke 1, (puc. 3.4, 6).

JluHust nefcTBUS BEKTOpa TaHTCHIIMAIBLHOTO (BpaIlaTeIbHOTO) YCKOPEHUS
dgp, B ypaBHeHHH (3.62) sBiIsAETCS NEPICHAUKYISIPOM K OCH MIaTyHa 2
(puc. 3.4, a), a Ha TUIaHE YCKOPEHUU JIMHUS JCHCTBUS ATOTO BEKTOpa MPOXOJUT
yepe3 TOUKy 7, M HalPaBJIEH OH OT TOYKM 7, K Touke b (puc. 3.4, 6).

BekTop yckopeHus TOUKH B, pUHAAJIeKAEH KOPOMBICIY 3, MPEICTaBIIA-
€T co0Ol reoMeTpUUECKYI0 CyMMY BEKTOpa yCKOpeHus Touku O,, BEKTOpa HOp-

MaJIBHOI'O YCKOPCHHA M BCKTOPA TAHI'CHLHHUAJIBHOI'O YCKOPCHHUA OTHOCHTCIBHOI'O
BpamaTCJIbHOTO ABUKCHUS TOUYKHU B BOKPYI' TOYKH 01 .

- = -n =T
Ay=a, +dy, +dg, . (3.63)

/I BO 1 BO
1 1

[IepBoe ciiaraemoe B ypaBHeHMH (3.63) MMeeT 3HAUYE€HHE, PAaBHOE HYIIIO,

T.€ a, = 0, cienoBaTenbHO, BEKTOP Zlol SABJISIETCSA TOYEYHBIM BEKTOPOM, KOTOPBIN

Ha IJIaHE YCKOPEHHI N300pa)kaeT TOUKa, COBMAAAIONIAs C TIOIIOCOM 3TOTO TIIaHa.
Jlunust nefcTBHs BEKTOpa HOPMAIBHOTO (IIEHTPOCTPEMUTENHHOI0) YCKO-

n

penus dy,

B ypaBHeHuH (3.63) napauienbHa npsmoit BO,. HampasiieH 3TOT Bek-

TOp Ha CXEMe MEXaHu3Ma OT TOYKK B K Touke O, (puc. 3.4, a), T. K. OykBa B cTOUT

NIEPBOU B MHAEKCE IIPU BEKTOPE 3TOT0 YCKOPEHMS], & HA TUIAHE YCKOPEHUH JIMHUSA JEH-
CTBMSI 3TOI'O BEKTOpa IPOXOJUT Yepe3 MOJIOC IJIaHA Y HAIIPABJIEH OH OT TOYKH T K

Touke n, (puc. 3.4, 6).
JluHus neficTBHUS BEKTOpa TaHTCHIIMAIBLHOTO (BpaIlaTeIbHOTO) YCKOPEHUS
-7

(g, ABIACTCA MEPIEHIUKYILAPOM K IPAMOH BO, (puc. 3.4, a), a Ha TUIaHE yCKOpe-

HUW JIMHUS I[CﬁCTBHH 9TOro BCKTOpa MpOoXoaAuT 4YCpC3 TOUKY n, A HaIrpaBJICH OH

K Touke b (puc. 3.4, 6).
C yuerom paBeHcTB (3.55) u (3.56) onpenenuM 3HAYEHHUS BEKTOPOB HOP-

- _ 2
MaJIbHBIX YCKOPCHUM dy, U dp, , M/C™:
1

V2 2
lniA :ﬁ = 2,77 = 20374 s
[, 037
. V242
e :z_B: 020 =88,20.
BO, ’

IIpunsaB ‘na‘ =50 mm, ¢ yuetoM dopmynsl (3.61) noaydum, m/c? - MM,
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gﬂ Teopus MexaHM3MOB U MalKH. [paKkTUKym -65-



3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

_a, 10140
e T lng] ~ 50
JIMMHBI OTPE3KOB, M300paKAIOIINX B COCTABE IJIaHA BEKTOPAa HOPMATbHBIX
YCKOPEHMH dj, U Zz’gol , MM, PaBHBI

~2,028.

lan | =221 22072 1923 %10,
n,o 2,028
Ao
| = — = 88,2 _ 4449~44.
W 2,028

CoBMectHOe pemieHue ypaBHeHUH (3.62) u (3.63) MO3BOJIUT ONMPEICIUTH
HaIIPABJICHHUE U JIMHUIO JEUCTBUS BEKTOPA YCKOPEHUS TOUKH B.

BekTop yckopenus Touku C, NpUHAIEXKAIIEH KOPOMBICITY 3, MpeaCTaBIs-
eT co0olf TeOMETPUYECKYI0 CyMMY BEKTOpa YCKOPEHHs TOYKH B, BEKTOpa HOp-
MaJIbHOT'O YCKOPEHHs M BEKTOpa TAaHIC€HLIHAJIBHOTO YCKOPEHHSI OTHOCUTEIBHOIO
BpAIATEIbHOIO IBMKEHUS TOUKA C BOKPYT TOUKH B:

- -~ - n =T
de =0y +dpy +dgg . (3.64)

/I BC 1 BC

[lepBoe cnaraemoe B ypaBHeHUH (3.64) onurcaHO MPEICTABICHHBIMU BBIIIIE
ypaBHeHUsIMU (3.62) 1 (3.63). JIuHus neicTBUS BEKTOpa HOPMAJIBHOTO (IIEHTPOCT-

PEMHUTENBHOTO) YCKOPEHHs d/, B ypaBHeHuu (3.64) mapamnensHa mpsamon BC.

HampasieH 3ToT BEKTOp Ha cxeMe MexaHu3ma oT Touku C k Touke B (puc. 3.4, a),
T. K. OykBa C CTOUT NEPBON B UHJAEKCE IPU BEKTOPE ITOTO YCKOPEHUS, a Ha IUIaHE
YCKOPEHUH JIMHUS IEUCTBUS 3TOT0 BEKTOpPA MPOXOJIUT Yepe3 TOUKY b 1 HallpaBlieH
OH OT TOYKH b K TOUKe 7, (puc. 3.4, 6).

JIunus nedcTBUA BEKTOpa TaHT€HLIMAIBLHOTO (BpallaTesIbHOT0) YCKOPEHUS
T

dj, B ypaBHEeHUH (3.64) ABISETCS NMEPHEHAUKYISPOM K npsmon BC (puc. 3.4, a),

a Ha TUIAHE YCKOPEHMH JIMHUS JIEUCTBUS STOTO BEKTOPA IIPOXOIUT YEPE3 TOUKY 71,
¥ HATIPABJIEH OH OT TOYKH 1, K TOYKe ¢ (puc. 3.4, 6).

B 10 xe Bpems BeKTOp yckopeHus Touku C npeacTaBisieT co00il reoMer-
PUYECKYI0 CYMMY BEKTOpa YCKOpeHUs To4uku O, BEKTOpa HOPMAaJbHOIO YCKOpe-
HUSL U BEKTOpAa TAHTEHIMAIBHOTO YCKOPEHHUS OTHOCUTENIBHOTO BpalllaTelIbHOIO
nBrkeHUs Touku C BOKpyT ToukH O, :

Go=dr +a' . +al
ay=4a; +agy, +day, - (3.65)
1/ NO, 1NO,

[IepBoe ciiaraemoe B ypaBHeHHH (3.65) mMeeT 3Ha4Y€HHE, PaBHOE HYIIIO,

T.€ 4, = 0, cnenoBaTenbHO, BEKTOP Zzol SABJISIETCSI TOUEYHBIM BEKTOPOM, KOTOPBIN

Ha IIJIaHC YCKOPCHI/Iﬁ H306pa>1<aeT TO4YKa, COBIIaJaromiasa ¢ I10JJIFOCOM 3TOI'O ITJIaHa.
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

Jlunust nefcTBUSL BEKTOpAa HOPMAJIBHOTO (LIEHTPOCTPEMUTEIBHOIO) YCKOpe-
—n .
HUsl dp, B YPABHEHMH (3.65) mapamnensHa npssmoit CO,. HampapiieH 3TOT BEKTOp Ha

cxeme Mexanusma ot Touku C x Touke O, (puc. 3.4, a), T. k. OykBa C CTOMT IEPBOH B

HHICKCC IIPU BCKTOPEC ITOI0 YCKOPCHM:, a4 HA IUIAHC YCKOpeHI/Iﬁ JINHUA HCﬁCTBHﬂ 9TO-
T'O BCKTOpPA INPOXOJUT YCPE3 IMOJIOC IJIaHa W HAIIPAaBJICH OH OT TOYKHU 7T K TOYKE 71 4

(puc. 3.4, 6).
JluHus nefcTBUS BEKTOpa TAaHTCHIIMAIBLHOTO (BpaIlaTeIbHOTO) YCKOPCHUS
T

Acp ABIACTCA NEPUEHIUKYIAPOM K HPAMON CO, (puc. 3.4, a), a Ha IJIaHE YCKO-

PEHWH JIMHUS JEUCTBHS 3TOTO BEKTOPA MPOXOIUT YEPE3 TOUKY 71, U HAMPABJIEH OH
K Touke ¢ (puc. 3.4, 6).
C yuetrom paBeHcTB (3.56) u (3.58) ompenenum 3HaAYEHUS BEKTOPOB HOP-
L = 2
n n .
MAbHBIX YCKOPEHHH gy M Ay m/c”:

o Ve 165 4403
CB 5 5
l,e 0,08
V2 422
an, =€ =% g8,
g 0,20

JInvHBI OTPE3KOB, U300paKaroUIMX B COCTABE IJIaHA BEKTOPA HOPMaIbHBIX
% AN o n
YCKOpeHHU#t daj, U d MM, PaBHBI

co,’
a}’l
bn, | == = 403 16,7817,
n,oo 2,028
Ao
| =—— = 882 _ 43,49~ 43.
woo 2,028

CoBmecTtHOe penienue ypaBHeHuil (3.64) u (3.65) MO3BOJUT ONpPEIETUTH
HaIpaBJICHUE U JIMHUIO IEUCTBHS BEKTOpa yCKOpeHUst TOUKH C.

Bekrop yckopeHuss Touku D, mpUHAUIEKAIIEW IIATyHY 4, IPEACTaBIsAET
co00l reOMETPUYECKYI0 CYMMY BEKTOpa yCKopeHus Touku C, BEKTOpa HOpMallb-
HOTO YCKOPEHHMS Y BEKTOPA TAHT€HIIMAIBHOTO YCKOPEHHSI OTHOCUTEIBHOTO Bpallia-
TEIBHOTO IBW)KEHMS TOUKH D BOKpyT ToukHu C:

a =ac+al”)L +dp. - (3.66)

//CD 1 CD

D

[lepBoe cnaraemoe B ypaBHeHuH (3.66) onmucaHo MpeCTaBICHHBIMU BBIIIE

ypaBHeHusMU (3.64) u (3.65). JIunus AelCTBHUS BEKTOpPa HOPMAJIBLHOIO (IIEHTPOCT-
an

PEMHUTENBHOTO0) YCKOPEHUst dy . B ypaBHEHHH (3.66) mapasuienbHa ocu maryHa 4.

HampasieH 3ToT BeKTOp Ha cxeme MexaHu3Ma ot Touku D k touke C (puc. 3.4, a),
T. K. OykBa D CTOUT NEpBOIl B HHIEKCE IIPU BEKTOPE ITOTO YCKOPEHUS, a Ha IUIaHE

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

YCKOPECHUM JTMHUS JEHCTBUS 3TOTO BEKTOPA MPOXOIUT Yepe3 TOUKY ¢ U HAIPaBIICH
OH OT TOYKH C K TOYKe 71, (puc. 3.4, 6).

HopmaibHoe (LEHTPOCTPEMHUTENBHOE) YCKOpeHHe ¢ ydeToM (3.57), m/c’,

paBHO

V2 2

ap. = Yoe 3527 _ 47,65 .
Lep ’

JlnvHa oTpe3Ka, M300pa)aloulero B COCTABE IJIaHa BEKTOP d) -, MM, PaBHA

a’ 4

‘cns‘ :chﬁ =235.

o 2,028

B 10 xe Bpems Touka D npuHagiuekuT U noy3yny S. [lon3yH 5 coBepiiaer
TOJNBKO TPSAMOJIMHEMHOE BO3BPATHO-IIOCTYNATENBHOE ABWKCHHE BJIOJIb HAIIPaB-
nsrowelt (npsimas OD), ciienoBaTeNbHO, JIMHUS IEUCTBUS BEKTOPA YCKOPEHUS TOYU-
K1 D NpoXoAuT napajieabHo npsimoi OD:

a, ! OoD. (3.67)

CoBmecTtHOe perieHue ypaBHeHuil (3.67) u (3.67) MO3BOJUT ONPEIETUTH
HaIpaBJICHUE W JIUHUIO ICHCTBHS BEKTOPA YCKOPEHUS TOUKH D.

PazpemmB rpaduuecku BekTopHble ypaBHeHUs (3.60), (3.62) — (3.67), no-
CTpOMM IUTaH ycKopeHui (puc. 3.4, 8).

3amepuB Ha TUIaHe ycKopeHUH (puc. 3.4, ) JUIMHBI COOTBETCTBYIOIIUX OT-
PE3KOB, Haii/[eM 3HAYCHHS YCKOPEHHIT XapaKTePHBIX TOYeK MEXaHHU3Ma, M/C:

ay, =[nb|-n, =3-2,028=6,08, (3.68)
ayo =|nb|-p, =25-2,028=50,70, (3.69)
a, =|mb|-p, =52-2,028=105,46,
ayg = |nyi|-p, =10-2,028 =20,28,

al, =|n,-n, =25-2,028=50,70,
1
a,. =nc|-p =51-2,028=103,43,
ape =|nsd|-p, =45-2,028=91,26, (3.70)

a,=|nd|-p, =6-2,028=12,17.

C yuerom BblpaxkeHuil (3.68)—(3.70) HaiimeM yrJIOBBIC YCKOPEHHS IaTy-
HOB 2, 4 1 KopomsbIcia 3, ¢ :

= 008 643,
1, 037
aT
= BO, _ 50,70 2535,
Ly 020

i
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3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

ar. 91,26
84 = =
[ 0,26

CD

=351.

Hamnpaienue yriioBbIX yCKOpPEHHI IATyHOB 2, 4 U KOpOMbICIia 3 COOTBET-

v =1 =1
CTBCHHO YKaXXYT BCKTOPA TAHI'CHIUAJIBHBIX YCKOPCHUHN aBA ) a301 )41 aDC, B3ATHIC C

riaHa yckopeHui (puc. 3.4, ) U MBICIICHHO TIEPEHECEHHbIE B TOUKU B U D Ha Ku-
HEMaTU4YeCcKoM cxeme MexaHuszma (puc. 3.4, a). IIpu 3TOM yCIOBHO pa3pbIBaeTcs
CBSI3b 3BEHBEB 2 —3 U 3BeHBEB 4 — 35, a TOukd A U C YCJIOBHO 3aKpEILUISAIOTCS.
T =T

a

B sTom ClIydac 1moJa ACHUCTBHCM BCKTOPOB TAHI'CHIUAJIBHBIX YCKOPCHHUHU aBA’ BO,

M d; ., COOTBETCTBEHHO, MIATYyH 2 U KOPOMBICIIO 3 Oy/yT BpaIaThCsl B HAIpaBIie-

HUH, COBIIAJIAIOIIEM C JIEVCTBUEM YAaCOBOW CTPENKH, a IIATYH 4 — B HAIIPaBJIECHUH,
IIPOTUBOIIOJIO)KHOM JIEVCTBUIO YAaCOBOM CTpenKH. JlaHHbBIE HAINpaBIICHUS JBHXKE-
HUU U €CTh HalpaBJICHHS JICHCTBUS YIJIOBBIX YCKOPCHUH €,, €, U &, COOTBCTCT-

BEHHO.

3agaua 3.5. Cuutas yriioByr0 CKOpOCTh KpuBOUIMNA | MOCTOSHHON BeJu-
YUHOM, BBIMNOJHUTh KUHEMATHUYECKUW aHAIU3 IJIOCKOTO PBhIUaKHOTO MEXaHHU3Ma
rpadoaHaTUTHYECKUM METOJIOM. OmnpenenuTh YIJIOBbIE CKOPOCTH U YCKOPEHUS
BCEX 3BEHBEB MEXaHM3Ma, a TAKXKE€ CKOPOCTh U yckopeHue Touku C. [laHHBIE
B3sITh: gna puc.2.10 B T1abm.2.1; mgua puc.2.11 B Tadm 2.2;
s puc. 2.12 B taba. 2.3; mst puc. 2.13 B T1abi. 2.4; niud puc. 2.14 B tadn. 2.5; mis
puc. 2.15 B T1abn. 2.6.; 3HaueHHUs 4Yuced OOOPOTOB KPHUBOIIUIA TPHUBEICHHI B
Tabn. 3.1.

Taomuna 3.1
Bapuant 1 2 3 4 5
n, MAH" 300 500 800 450 250

3agaya 3.6. Cuntasi yrioByr CKOPOCTh KpUBOIIMNA | MOCTOSIHHOW BEJIH-
YUHOM, BBINOJHUTH KMHEMATHUYECKHM aHaIN3 MJIOCKOTO PHIYaKHOIO0 MEXaHU3Ma
rpadoananuTHyeckuM MeTofoM. OMNpenenuTh YIJIOBble CKOPOCTH M YCKOPEHUS
BCEX 3BEHHEB MEXaHU3Ma, a TAaKXKe CKOpPOCTh M yckopeHue Touku C. JlaHHbIE
B3dTh: JiIa1 puc.2.16 B T1abm.2.7; gmug puc.2.17 B Tadm 2.8;
st puc. 2.18 B Tabi. 2.9; o puc. 2.19 B 1aba. 2.10; mig puc. 2.20 B Taba. 2.11;
qutst puc. 2.21 B Tabn. 2.12; 3Ha4eHHs YKrCesl 00OPOTOB KPUBOIIMIIA MPUBEICHBI B
Tabn. 3.2.

Tabnuua 3.2
Bapuant 1 2 3 4 5
ni, MuH" 550 150 400 160 350

3agaua 3.7. Cuutas yriioByr CKOpOCTh KpuBOHIMIA | MOCTOSHHON Beu-
YUHOM, BBINOJHUTH KMHEMATHYECKH aHAIU3 IUIOCKOIO PHIYaKHOIO0 MEXaHU3Ma

i
gﬁ Teopusi MexaHU3MOB U MaLKH. MpaKkTUKYM -69-




3. KHHEMATUYECKUI AHATIU3 NNIOCKUX PbIYAXHbIX MEXAHU3MOB

rpadoaHamuTHIECKUM MeTooM. OmpenenuTh YIIOBbIE CKOPOCTH M YCKOPEHUS
BCEX 3BCHBEB MEXaHU3Ma, a TaKXKe CKOpPOCTh M yckopeHue Touku C. JlaHHBIC
B3ATh: JUIT puc.2.22 B T1adm. 2.13; mma  puc.2.23 B Tadm 2.14;
utst puc. 2.24 B tadir. 2.15; ms puc. 2.25 B tadi. 2.16; ms puc. 2.26 B Tadn. 2.17;
Uit puc. 2.27 B 1abna. 2.18; 3HaYeHHs YKMCesl 00OPOTOB KPUBOILIMIIA MPUBEICHBI B
Ttaba. 3.3.

Tabnuua 3.3
Bapuant 1 2 3 4 5
n, MuH"' 225 110 382 330 450
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4. CUNOBOU AHAJIU3 NNOCKUX PBIYAXHbIX
MEXAHU3MOB

3agaua 4.1. llenTpsl Macc maryHa 2 W MOJ3yHa 3 KPHUBOILMITHO-
MOJI3YHHOI'O MEXaHHM3Ma JIeKaT Ha CEpPEeIMHAX 3TUX 3BEHbEB. Macchl maTyHa 2 U
MoJI3yHa 3 HaXOASATCA B COOTHOIIEHUU my =0,6-m,. HailTu 3HaueHusa U Hampas-
JICHUS EUCTBHS CWJI MHEPLIMM U MOMEHTOB I1ap CHUJI NHEPLUU 3BEHbEB KPUBOILIMII-
HO-TIIOJI3YHHOTO MEXaHW3Ma, €CIM Macca IIaTyHa m, =3,4 kxr. JlaHHble [uId IO-

CTPOEHHUS] KHHEMATUYECKON MEXaHU3Ma CXEMBbI B3SITh U3 3a7a4u 3.1.

Pem e nue 1)Ilo3aganHpIM reOMETPUUECKUM HApaMeTpaM CTPOUM
KHHEMATHYECKYI0 CXeMYy KPHUBOIIMITHO-TIOJ3YHHOTO MEXaHHW3Ma B MacIITaOHOM
koo duimente mmn p, = 0,01 m/mm (puc. 4.1, a).

2) Ins moJiydeHHOM KHHEMAaTHYECKOW CXEMbl CTPOMM IUIAH YCKOPEHHM
B COOTBETCTBYIOIIEM MaciTabHoM kodddunmente (puc. 4.1, 0).
3) Cwia unepiuu onpesensercs mo Gopmyiie

4.1)

FI/I- :mi .aS~ ’

1 1
rae m; — Macca i-ro 3B€Ha; a s, ~ YCKOPEHHE LIEHTpa Mace I-T'0 3BEHA.
Hcnonb3ys TeopeMy nomo0us, OnpeaeanM MoJ0KEHUE TOYKH §, Ha IUIaHE

yckopenuii (puc. 4.1, 6). CoelMHUB TOYKYy S, C IOJIOCOM IIJIaHA YCKOPEHHMH TOY-

KOH 7T, MOJIy9MM BEKTOP YCKOPECHHS IIEHTpa Macc IaryHa 2, 3HaAYCHHE KOTOPOTO
. 2
HaW7IeM 110 BBIPQXXCHUIO, M/C”,

ag =[ns,|-n, =51-48=2448,
rie ‘nsz‘ — OTPE30K, COCIMHSIOIINN TOUKU T U §, HA IUIAHE YCKOPEHUH U n300pa-
KAIOIIUHI BEKTOP YCKOPEHUs IEHTPa MacC d 1uaryHa 2 (puc. 4.1, 0).
2

Bektop yckopeHus IieHTpa Macc MoJi3yHa 3 COBIAJIaeT C BEKTOPOM YCKO-
penus TOUKM B, Torna ag =a, =2736 M/,
3

Cunbl MHEpIMM IaTyHa 2 U TI0A3yHa 3 HaiineM corsacHo ¢opmyde (4.1), H:

E =m, rag = 3,4-2424 =8241,6,

L)
FM3 =0,6-m, 'aS3 =0,6-3,4-2736=5581,44.

Bekropa cun uHepuuu FH2 151 FPI3 (puc. 4.1, a) nexar Ha NPSMBIX, Mapai-

JIETBHBIX, COOTBETCTBEHHO, JIMHUSAM JIEUCTBUS BEKTOPOB YCKOPEHUMN IIEHTPOB MacC
dg W dg (puc.4.1,6), a HanpaBiIeHUE NEHCTBUS 3TUX BEKTOPOB IPOTUBOIIOJIOXK-
2 3

HO HaIIPpaBJICHUIO ﬂCﬁCTBHH BCKTOPOB YCKOpeHI/Iﬁ HCHTPOB MACC 3TUX 3BCHLCB.

gﬁ Teopus MexaHM3MOB U MalKH. [paKkTUKym -71-



4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

Puc. 4.1. K onpenenennio nHEpLHAIBHBIX APAMETPOB
KPHUBOILUITHO-TIOJI3yHHOTO MEXaHNU3Ma

4) MoMeHT napbl CUJI MHEPLMU BBIYHUCIIETCS 110 (hopMyJie
M =J; g, (4.2)

;

rae J, — MOMEHT HHCPLHUH [-T0 3BE€HA; §; — YIJIIOBOC YCKOPEHHE i-I'0 3BEHA.
1
MoMeHT UHEepIHH i-TO 3BE€Ha OmnpeAesieTcs no hopmye

T =0,083-m,-17, (4.3)

rae m, — Macca I-TO 3BCHA,; Zl. — JJIMHA I-TO 3BCHA.

MoMEHT HHepLUH maTyHa 2 cornacHo gopmyie (4.3), kr-M?, paBeH

_ _ 2 _
JS2 =0,083-m, -1 ,=0,083-3,4-0,34° =0,03.
VII0BOE YCKOpEHHE maTyHa 2, ¢, PaBHO

L mbl-n, _205-48
2 ! 0,34

AB AB

=2894.12.

Jliist onpezieneHus HapaBJIeHUs ICUCTBHS YIIIOBOTO YCKOPEHHsS €, Tepe-

=T
HECEM BEKTOP TAHTCHIMAILHOTO YCKOPEHUS d, liaTyHa 2 B TOUKy B (puc. 4.1, 6).

[Tpu 3TOM TOUKa A cuuTaeTcsd yCIOBHO HETOABUKHOM. B 3TOM ciydae nonyyeHHas
cucteMa Oy/eT coBeplIaTh BpallaTelbHbIE IBHXKEHHSI BOKPYT YCIOBHO HETOJIBHIK-

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

HOM TOYKH A B HANPaBJICHUH, NPOTHUBOIMOJIOKHOM HAIIPABJIICHUIO JEUCTBHS 4aco-
BOM cTpenkd. HaiineHHoe HampaBieHHE BpALEHUS 3BE€HA U €CTh HAIPAaBJICHUE
JEHCTBUSA yTIIOBOI'O YCKOPEHHMS IIaTyHa 2.

VYrioBas cKOpOCTh KpuUBOWIMNA | SABISIETCA MOCTOSIHHOM BEJIMYMHOMU, Clle-
JIOBATEIIbHO, YIIIOBOE YCKOPEHHUE 3TOTO 3BEHA PaBHO HyIo, T. €. € =0, Toraa co-

riacHo gopmyie (4.2) umeem, H - M,
M :JS1 ‘g, :JS1 -0=0.

1
HOHS}’H 3 COBepIHaeT TOJIBKO HOCTYHaTeHI)HBIe ABHMKCHUA, CIICI0BAaTCIIBHO,
YTJIOBOE yCKOPEHHME 3TOrO 3BEHA PaBHO HyIIO, T. €. €, =0, Torma coraacHo ¢op-

Myie (4.2) HaiiileM MOMEHT Maphl CUJI HHEpIuU non3yHa 3, H - wm:
M :JS3 "€, :JS3 -0=0.

13
MowmeHT mapbl CUJl MHEPIUH IaTyHa 2 HaiijieM coriiacHo Gopmyne (4.2),
H-m:
M =J, -€,=0,033-2894,12=95,51.

2 S,
Hanpasnenue aeicTBHS MOMEHTAa IMapbl CHUJI MHEPIUU M TMPOTHUBOIIO-
2

JIOKHO HaITpaBJICHHUIO I[CflCTBH?I YIJI0BOT'O YCKOPCHUA 82 . CJ'IGI[OBaTCJ'IBHO, MOMCHT

nappl CUJI MHEPLHH IIATYHA 2 JAEMCTBYET B HAIIPABICHUHM XOJA YACOBOU CTPEJIKU
(puc. 4.1, 8).

3anava 4.2. lleHTphl Macc maTtyHa 2 ¥ KOpOMbICHa 4 MApHUPHOTO MeXa-
HU3Ma JIeKaT Ha CepeuHax HTUX 3BEHbEB. Maccel maryHa 2 u Kopomeicia 4 Ha-
XOJLITCSl B COOTHOLICHUH /M, = 0,6 - m,. HaiiTtn 3HaueHUs 1 HaNpaBJIECHUs AEUCTBUSA

CWJI MHCPIMKM M MOMCHTOB IIap CHWJI MHCPLUKU 3BCHLCB HIAPHUPHOIO0 MCXaHHU3MaA,
€CJIM MacCCa IaTyHa 2 m, =4,5 KT. I[aHHBIe IJIA TTIOCTPOCHUSA KHHEMAaTHYECKOU

CXEMbI ME€XaHU3Ma B35Th U3 3a/1a4u 3.2.
Pemenue 1)Ilo3aganHpiM reoMeTpUuYeCcKUM MapameTpaM CTPOUM
KHUHEMAaTHYECKYI0 CXeMy IIapHUPHOTO MEXaHU3Ma B MacIITaOHOM Ko3(Quirente

mmH p, = 0,01 M/Mm (puc. 4.2, a).

2) JIsisi MOJy4eHHOM KHWHEMATUYECKOW CXEMbl CTPOUM IUJIaH YCKOPEHUU
B COOTBETCTBYIOIIEM MaciTabHOM Kodddurmente (puc. 4.2, 6).

3) Ucnonk3ys TeopeMy NOI00Us, ONPENETUM TIOJI0KEHUE TOUYEK s, U S,

Ha MiaHe yckopenuii (puc. 4.2, 6). CoeqMHUB TOYKH §, U S, C TOJIKOCOM IUIaHa

YCKOPEHHUM TOYKOM T, IMOJy4YMM BEKTOPA YCKOPEHHsI LIEHTPa MacC IAaTyHa 2 U KO-
2
pompbicia 3, m/c”:

as, :‘nsz‘-pa =47-15=705,0,
ag =|ns;|-n, =26-15=390,0,

rae ‘nsz ns3‘ — OTPE3KH C MIaHa ycKopeHwuit (puc. 4.2, 0).

9
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Cuipl MHEpIUHU MIaTyHa 2 W KOpOMbICHIa 3 HaiiaeM corjacHo (opmylie
(4.1), H:
F_=m, ‘dg, =4,5-705=3172,53

2
F :0,6-m2-aS =0,6-4,5-390=1053.
13 3

Bekropa cun uneptuu £, u F (puc. 4.2, @), COOTBETCTBEHHO, JI€XKAT
2 3

Ha TPSMBIX, TapaJICTbHBIX JTUHHUSIM JICHCTBUS BEKTOPOB YCKOPEHHIA IIEHTPOB Macc
dg W dg (puc.4.2, 0), a HaNpaBJICHUE NEUCTBUS STUX BEKTOPOB MIPOTUBOIIOJIOKHO
2 3

HaIIPaBJICHUIO JE€HUCTBUSA BEKTOPOB YCKOPEHUM LIEHTPOB MACC 3THX 3BEHbHEB.
4) MoMeHnTsl MHEpUMM IIAaTyHa 2 W KOPOMBICIA 3 ONpPENENIMM COINIACHO

BBIpaskeHuIo (4.3), Kr-M*:
J5, =0083m, 1%, =0,083-4,5-0,40° = 0,059,

J =0,083-my -1, =0,083-085-m, -1, =0,083-0,85-4,5-0,35> = 0,04.

2
VYroBble yCKOpeHus 1aTyHa 2 ¥ KOpoMbicia 3, ¢, BBIYUCIUM 10 (popMysiam

a, |mpl-n, 3715

g, =-t4= = =1387,5,
s s 0,40
e :aBO1 :‘nzb"ua :5015:2142 86
3] ! 0,35 ’

BO, BO,
Jlist ompeneneHust HAMpaBICHUN ACHCTBUS YITIOBBIX YCKOPCHUH €, H &,

v T =T
IEPCHCCEM BCKTOpa TaHTCHIHWAJBHBIX YCKOPCHHU aBA u aBOI COOTBCTCTBCHHO

B TOUKy B (puc. 4.2, 6, 2). IIpu 3T0M To4uKa A CUUTAETCS YCIOBHO HEMOIBUKHOM.
B sTOoM ciyuae mosiyudeHHbIE CHCTEMBI OyayT COBEpIIAaTh BpallaTelbHbIC JIBUXKE-
HUsS, COOTBETCTBEHHO, BOKPYT HEMOABUXKHBIX TOUeK 4 U (J| B HalpaBJIEHUU, MIPO-
TUBOIIOJIOKHOM HAIIPABJICHUIO JIEMCTBUS YaCOBOW CTpEJIKU. JlaHHBIEC HAIPABJICHUS
JIBUKEHHUU U €CTh HAIIPABIICHUS IEUCTBUS YIJIOBBIX YCKOPEHHUMN 3TUX 3BEHBEB.
VYrimoBasg CKOpOCTh KpuBOIIHWIA | SIBASETCA MOCTOSTHHOM BEJIMYMHOMW, Clie-
JI0BaTENBHO, YIIIOBOC YCKOPEHHE 3TOT0 3BEHA PaBHO HyIo, T. €. £ =0, Torma co-

TJIACHO BhIpakeHuto (4.2) umeem, H-m,
MHl =JS1 ‘€, :JS1 -0=0.
MoMeHTBI Hapbl CHJI HHEPIMU IIaTyHa 2 U KOPOMBICIIa 3 HailieM COrjlacHO
BbIpakeHuio (4.2), H-m:
M =
n

2

M

U3

Jg, -€,=0,059-1387,5=8186,
Jg -8, =0,04-2142,86 =85,71.
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—>n
nag,

o 2

Puc. 4.2. K onpeenennio MHEPIHAIBHBIX TAPAMETPOB
[IAPHUPHOTO MEXaHU3Ma

Hanpapnenust JeHCTBUsE MOMCHTOB map cui uHepuuun M u M, cOOT-
2 3

BCTCTBEHHO, MMPOTUBOIIOJIOKHBI HAMPABJICHUAM JCHCTBHS YIIOBBIX YCKOPCHUM €,
u g,. CeoBaTeNbHO, HANPABICHHUE JICUCTBHUSA MOMEHTOB MIaPbl CHJI HHEPIIUH IIa-

TyHa 2 ¥ KOPOMBICTIA 4 IPOTUBOIIOJIOKHO HANPABJIECHUIO IEUCTBUS YaCOBOM CTPEI-
ku (puc. 4.2, a).

3agaua 4.3. [{leHTpsl Macc Moa3yHa 2 U KyJUCHI 3 KyJIMCHOIO MEXaHU3Ma
JeXKaT Ha CepelMHaxX 3THX 3BEHbEB. Macchl Kyauchl 3 U MOJ3yHAa 2 HAXOIATC
B COOTHOIICHUU 71, :0,38-m3. Halitn 3HadeHus U HampaBJICHUS JIEUCTBUS CHII

VHEPLIMM U MOMEHTOB Iap CUJ MHEPUMU 3BEHBEB KYJIHCHOTO MEXaHH3Ma, €CIIH
Macca Kymucel my =4,25 Kr. JlaHHbIC Ul MOCTPOCHHSI KHHEMATHYECKOW CXCMBbI

MEXaHU3Ma B34Th U3 3a/1auu 3.3.
Pemenue 1)Ilo3aganHpiM reoMeTpUYECKUM MapameTpaM CTPOUM
KMHEMAaTHYECKYI0 CXeMY KYJIHMCHOrO MEXaHH3Ma B MaclITabHOM Ko3(pduiireHTe

mmn W, = 0,01 m/mm (puc. 4.3, a).

i
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2) Ins moJIydeHHOM KHHEMAaTHYECKOW CXEMbl CTPOMM IUIAH YCKOPEHHM
B COOTBETCTBYIOIIEM MaciiTabHoM Kodhduiuente (puc. 4.3, 6).
3) Ucnonb3yst Teopemy noa00us, ONMPENENUM IIOJOKEHUE TOYKU S, Ha

iaHe yckopenui (puc. 4.3, 0). CoeIMHUB TOYKY §, C MOJIKOCOM ILIaHA YCKOPEHUH
. 2
TOYKOM T, TOJYyYMM BEKTOP YCKOPEHUS LIEHTPA Macc KYJHUCHI 3, M/C”:

ag =|ns;|-p, =13-1,54=20,02,

rae ‘ns3‘ — OTPE30K ¢ IJIaHa yCcKopeHuit (puc. 4.3, 0).
Bektop yckopeHus 1eHTpa mMacc IMoj3yHa 2 cOBHaAaeT ¢ BEKTOPOM YCKO-
2
peHust TOUYKU B, Torna a, =a, =385 Mm/c”.
2

Cuibl UHEPLMHU TOJI3YHA 2 Y KYJIMCHI 3 HaliieM COrjlacHO BbIpaxeHuto (4.1),
H:

F, =m,-a; =4,25-20,02=85,08,

3
F, =m,-ag =038-m,-ay =038-425-385=6218.

Bekropa cun unepuuu £, u F (puc. 4.3, @), COOTBETCTBCHHO, JI€XKaT
2 3

Ha TPAMBIX, MApaJJICIbHBIX JUHUSIM JIEUCTBUS BEKTOPOB YCKOPEHUI LIEHTPOB Macc
dg W dg (puc.4.3, 6), a HaNPaBJICHUE JEUCTBUSI ITUX BEKTOPOB MIPOTUBOIIOJIOKHO
2 3

HaIpaBJICHUIO ACHCTBUS BEKTOPOB YCKOPEHUM LIEHTPOB MAcC 3THX 3BEHBEB.
4) MoMeHTBI MHEPIUU MOJA3yHa 2 U KYJIKCHI 3 ONMpeeuM COTJIaCHO BbIpa-

JKEHUIO (4.3), Kr-M?:
JS3 =0,083-m, -1201 =0,083-4,25-0,35% = 0,043,
JS2 =0,083-m, -lle =0,083-0,38 - m, -ljB =0,083-0,38-4,25-0°=0.
YII0BO@ YCKOPEHHE KYIIUCHI 3 U MOI3yHA 2, ¢, BBIYHCINM 110 hopMyIie
Ajo, 6,16

€1 =6, = = =17,6.
P Ly 0,35

Jlist ompesienieHust HaNpaBJICHUS CUCTBHS YIJIOBBIX YCKOPCHHH €, H &,
MIEPEHECEM BEKTOP TAHIE€HIMAIBHOTO YCKOPEHHUs d,, B TOYKy B (puc.4.3, 6).
1

[Ipm 3TOM paspeIBaeTcs CBA3b MEXAY KPUBOWIUIOM | 1 nonsyHoMm 2. B 3ToMm ciy-
4ae TOYKa B COBMECTHO C TIOJ3YHOM 2 M KYJIMCOH 3 TI0J IEHCTBUEM BEKTOPA d )

1
IIOJIy4alOT BO3MOKHOCTH COBEPILATH BPALIATEIbHOE IBWKCHUE B HANPABICHUU
JICCTBHUSL 3TOTO BEKTOPA BOKPYT HEMOABMKHOW TOoUkU O, (puc. 4.3, a). [Tomyuen-

HbI€ HaINpaBJIEHUS BpaIlaTelIbHBIX JBI)KEHUN MOJI3YHA 2 M KYJIUCHI 3 ¥ OYAYT 5B-
JATHCS HAIIPABJICHUSIMU JACHUCTBUN YITIOBBIX YCKOPEHUH JAHHBIX 3BCHBEB.

i
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FH

3

o 8
Puc. 4.3. K onpeaenennio nHEpLHUAIBHBIX TAPAMETPOB
KYJIMCHOTO MEXaHU3Ma

VYraoBas CKOpPOCTh KpUBOIIHUIIA 1 sBisieTCS MOCTOSTHHOM BGJII/I‘II/IHOI‘/’I, CJIC-
A0BAaTCJIIbHO, YITIOBOC YCKOPCHHEC 3TOI'0O 3BCHA PAaBHO HYJIIO, T. €. 81 = O, TOorga co-

IJ1acHO BeIpakeHuto (4.2) umeem, H-m,
MPIl =JS1 "€ :JS1 -0=0.

MoMeHT maphbl CHJI THEPIMK KYJIUCHI 3 HaiiieM 1o Bblpaxenuto (4.2), H-m:
M, =J; -&,=0,043-17,60=0,757.
3

13
[Ton3yH 3 coBepHIaeT TOJIBKO NMOCTYNATENIbHBIE JBUKEHNUS, CIEA0BATEIBHO,
YTJIOBOE YCKOPEHHE TOTO 3BEHA PaBHO HYIIO, T. €. €, =0, 3HAYUT MOMEHT TIapbl
CWJI MHEPLIMH TOJI3yHA 2 PABEH HYJIIO.
Hanpasnenne feiiCTBUsE MOMCHTA Map CHJI MHEPUUH M TPOTHBOIOIOXK-
3
HO HATIPABJICHUSIM JCHCTBUS YIIIOBOTO yCKOpeHus &,. CiieqioBaTenbHO, Hampasie-

HUE JEHCTBUS MOMEHTOB Mapbl CUJI MHEPIIUHU KYJIUCHI 3 MPOTUBOMOI0KHO HAINpPaB-
JICHUIO JEHCTBUS YacoBOM ctpenku (puc. 4.4, a).
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3agaua 4.4. Cunras, 4TO LEHTPHI MAcC MAaTyHa 2 U MOJ3yHa 3 KPUBOLIUII-
HO-TIOJI3YHHOTO MEXaHU3Ma JICKAT Ha CepE/IMHE ATUX 3BEHBEB, a KPUBOIIINIA COB-
MajJaeT C OChIO BpallleHUs] TOYKOM (), HAWTHU 3HAYECHUS U HAIPABICHUS JECUCTBUS
CUJI MHEPIMU U MOMEHTBHI TMap CUJ UHEPIUU 3BEHbEB. J[aHHBIE NI MOCTPOCHUS
KMHEMATUYeCKOM cXembl B3sAThb: st puc. 2.10 B Tabn. 2.1; gns puc.2.11 B
Taba. 2.2; nns puc. 2.12 B Ta6ua. 2.3; ais puc. 2.13 B 1ab6n. 2.4; nns puc. 2.14 B
Tabu. 2.5; qust puc. 2.15 B Tabu. 2.6., 118 NOCTPOEHUS IAHOB CKOPOCTEH U yCKO-
pEeHUI — U3 YCIOBUS 33/1a4d 3.5, COOTHONIEHHE MAacCC 3BE€HHEB M 3HAUYCHUE CUJIbI
MIOJIC3HOT'O COMPOTHUBIICHUS — B Ta0JI. 4.1.

Tadmuna 4.1

Bapuant 1 2 3 4 5

m, 6,2 10,1 12,1 9,35 3,85
Macca’ KT ml O, 25 . m2 O, 1 8 . m2 0,1 . m2 O, 3 . m2 O, 45 . m2

M3 O,7'm2 0,55'm2 0,4'7’1’12 0,85'7’1’12 0,9'7’1’12
CuJia 1moJjie3Horo
CONPOTHUBIICHUS 1800 4500 5200 4250 380
Fnc, HwMm

3agaua 4.5. Cuuras, 4TO IIEHTPHI MacC MIaTyHa 2 U KOPOMBICTIA 3 IIapHUP-
HOTO MEXaHW3Ma JIeXaT MOCEepeuHE ATUX 3BEHBEB, a KPUBOUIMIA COBIAJAET C
OCbIO BpallleHHusI TOUKoi O, HAaWTH 3HAYEHUS! M HANpaBJICHUS JICHCTBUSA CUJ UHEP-
MM 1 MOMEHTBI [1ap CUJI MHEPLUHU 3BE€HbEB. J[aHHBIE MJI MOCTPOEHUS KUHEMATH-
YyeCKOll cXeMbl B3ATh: I puc. 2.20 B Tabn. 2.7; mis puc. 2.21 B tabn. 2.8; mis
puc. 2.22 B Ttabiu. 2.9; mus puc. 2.23 B 1ad1. 2.10; aug puc. 2.24 B 1aba. 2.11; mus
puc. 2.25 B Tabxa. 2.12., 1y NOCTPOCHHUS IJIAHOB CKOPOCTEN M YCKOPEHUU — U3 yC-
J0BUA 3aj1auu 3.6, COOTHOUIEHWE MACC 3BE€HHEB U 3HAYEHUE CHUJIBI MOJIE3HOTO CO-
IPOTUBJICHUS — B Ta0J1. 4.2.

Tabmnuna 4.2
Bapuant 1 2 3 4 5
m, 5.8 7.4 12,5 8,3 10,5
m3 0,8'1712 0,757’}’12 0,8'1’)12 0,68'1’)12 0,95'1’)12
Cuita 1oJIe3HOr o
CONPOTHUBIICHUS 4150 200 375 400 3850
Fnc, HwMm

3agaua 4.6. Cuutas, 4To LIEHTPHI MACC 3BEHBEB 2 U 3 MJIOCKOTO PhIYAKHO-
ro MexaHu3Ma JIekKaT Ha CepelMHE ITUX 3BEHbEB, a 3BEHA | COBIA/AET C OChIO
BpallieHuss Touko (), HATH 3HAYEHUS W HANPABJICHHS ACHCTBUS CHJI MHEPLUUU
Y MOMEHTBHI Map CUJI UHEPLIMU 3BEHBbEB. JJaHHbBIE JIJIs1 MOCTPOEHUSI KHHEMATUYECKOM
CXEMBI B3AThb: IS puc. 2.22 B T1adua. 2.13; mms puc. 2.23 B T1adn. 2.14; s
puc. 2.24 B Tabi. 2.15; nns puc. 2.25 B 1aba. 2.16; nudg puc. 2.26 B Tabi. 2.17; nns
puc. 2.27 B Tabiu. 2.18, 1 MOCTPOCHUS TUIAHOB CKOPOCTEH M YCKOPEHUM — U3 yC-
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J0BUsA 33Ja4 3.7, COOTHOLIEHUE MAcC 3BEHbEB U 3HAYEHME CUJIbI MOJIE3HOTO CO-
IPOTUBIIEHUA — B Ta0J. 4.3.

Tabnuna 4.3
Bapuant 1 2 3 4 5
Macca, xr | m, 0,18-m, 0,25-m, 0,3-m, 0,1-m, 0,4-m,
my 6,2 3,85 9,35 10,1 12,1
CuJia moJjie3Horo
COIPOTUBIICHUS 400 220 410 3200 3800
Fnc, H-Mm

3agauya 4.7. IlogBuxHble 3BeHbS 2 U 3 00pa3yloT co 3BeHbsiMU | u 4
CTPYKTYpHYIO rpyIiny 2-ro kjacca 1-ro Buna (puc. 4.4, a). Ucnone3ys rpadoananu-
TUYCCKUNA METOJl, HAaWTH peaKkud KUHeMaThueckux map, ecmu [, =0,40 M,

lpe =020 ™, [, =0,20 M, I, =0,10 m, F =250 H, F =300H, M =50 H-m,
2 3 2 3 2
M _=60HwM, ¢, 6 =55, ¢,=140°, ¢, =120°, ¢, =60°, m, =3,5 xr, m, =4,0 kr.
3

Pemenue. 1)Ilo3aganapiM reoMeTpuyecKkuM napamerpaM nOoCTPOUM
KMHEMAaTUYECKYI0 CXEMY CTPYKTYpHOH rpymnmsl 3BeHbeB (puc. 4.4, a). Ilpunss
‘AB‘ =40 MM, onpeAenTuM MacIITaOHBIA KOAPHUITUEHT ITHH, M/MM:

Lip _ 04 _

_tan 9% 01,
" 4B a0

b

Puc. 4.4. CunoBoii aHanu3 CTPYKTYPHOU I'PyIIIbl 3BEHHEB
2-1ro KJacca 1-ro Buma

i
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[lepeBoguM OcCTanbHBIE TEOMETPUUYECKUE MapaMeTpbl B MacIITaOHBINA KO-
3G UIUEHT IITUH, MM:

Bc|=loc 2020 _ 5,
u, 0,01
[

‘ASZ‘= 48, :0,20220’
w, 0,01
[

‘BS3‘: BS, :0,10210.
w, 0,01

2) Hanecs Ha KMHEMATHUYECKYIO CXEMY CTPYKTYPHOU I'pYIIbl 3BEHHEB 3a-
JaHHBIC CHJIOBBIE (PAKTOPHI, COCTABUM pacUeTHYIO cxemy (puc. 4.4, 0).
Cunel TsDKECTH 3BeHBEB 2 U 3, H, BeranciuM mo ¢popmyinam

G,=m,-q=35-9,81=3434,
Gy, =m,-q=40-9,81=39,24.

Mowmentsr map cun uHepunu M u M~ HampasisieM TPOTHBOIOJIOXHO
2 3

HATIPABJICHUSIM JICUCTBUS YTTIOBBIX YCKOPEHUH €, M €, COOTBETCTBEHHO. Bekropa
CHJI MHEPUHUH MPHUKIAAbIBAEM K LEHTPaM MacC 3BEHbEB — TOYKaM S, U §; COOT-

BETCTBEHHO, IIPU 3TOM HX HAIPABJIEHUS IECUCTBUS SBIIAIOTCS MPOTUBONOIOKHBIMU
3a/IaHHBIM HAaNpPABJICHUSM JIEUCTBHS YCKOPEHUH LIEHTPOB MAacC 3THUX K€ 3BEHBEB
(puc. 4.4, a). B pesynbrare noixydeHHasi KapTuHa OyJIeT SIBIATHCA PacyeTHOU cXe-
MO CTPYKTYpHOM I'pyIIIibl 3BeHbEB (puc. 4.4, 0).

3) Ans onpenenenus peakuii B mapuupax 4 u C orOpocum 3BeHbs 1 u 4,
a X JEUCTBUA Ha OCTAaBIIMECS 3BEHbS 2 U 3 3aMEHUM COOTBETCTBYIOLIUMU pPEAK-

uusMu R, u R,;. Jlnsg peakuuii R, ¥ R,; U3BECTHHI TOJILKO TOYKH UX IIPHIIOKE-

— —

Hus. Pa3noxum HemsBecTHbIE peakuuu R, u R,; mapuupoB 4 u C, COOTBETCT-

BEHHO, Ha cocTasisomue Ry, R, u R}, R, (puc. 4.4, 0).

YpaBHEeHHE PaBHOBECHS TTOJTYYEHHON CUCTEMbI UMEET BU]L
nh »T ~ o ~ I DT pno__
Ry+R,y+G+F, +Gy+F, +Ry3+R;3=0. (4.4)
. p DT
VpaBuenne paBHOBecHA (4.4) CONEPKUT YETBIPE HEM3BECTHBIX: R/, R},
R}, RL, CJIeI0BaTENIbHO, CTAaTUYECKAasi HEONPEICIUMOCTh CUCTEMBI paBHA TPEM.
C uenpl0 packpbITUSI CTAaTUUYECKON HEONMPENEeNTMMOCTH HaWJieM 3HaueHUs
TAHTECHIIUAJIBHBIX COCTABIISIONINX PEAKIINI sz u RL.

3Beno 2 Y m(F,), =0, umm
R1z'ZAB+Mn2 —FP12 h+G,-h, =0,

rac 1mjicuu MOMCHTOB, M.

i
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h=|h|-n,=18-0,01=0,18,
hy =|hy|-u, =115-0,01=0,115.

BennuuHa TaHreHIMaIbHOM COCT&BH?II-OHIGIZ PCAKIUHU B IIAPHUPC A

. By, h-My, —Gy-hy 250.0,18—50-34,34-0,115
2 Lis 0,40
3Beno 3: > m(F;); =0, unn

=-22,37 H.

I, “hy = Rys - lpe —M;, —G; hy =0,
1€ IUIEYd MOMEHTOB, M,
hy =|h,|-p, =9-0,01=0,09,
h, =|h,|-n,=7-0,01=0,07.
BennunHa TaHTeHIMAIBHOM COCTABIIONIEN peakuu B mapHupe C, H,

. Bl —My —Gyhy 300-0,09-60-39,24-0,07
Lpc 0,20

Rl = = —187,73.

3HaK «—» 000MX TaHI'€HIMAIBHBIX COCTABISAIOIINX peakuud R’ u R, 03-

HAyaeT, YTo0 BEKTOpa R, W R, B NEHCTBUTCIBHOCTH HAIMPABJICHBI MPOTHBOIIO-

JI0KHO HaIpaBJICHUIO, yKa3aHHOMY Ha puc. 4.4, 6.
B pesynbrare npoBeJEHHBIX BBIYMCIEHUI B YpaBHEHHH paBHOBecHs (4.4)

OCTaJloCh TOJBKO JIB€ HEU3BECTHBIE — R/, R}, KOTOpBIE SIBIAIOTCS HOPMAIbHBIMH

12>
COCTaBJISIIOIIMMU peakiuii B mapHupax 4 u C, cienoBaTeIbHO, CTaTHUeCKasi He-
OTIPENIETMMOCTh CUCTEMBI paBHa enuHmIe. ONpeeieHne OCTaBITUXCS HEH3BECT-
HBIX BBITIOJIHUM C TTOMOIIBIO TUTAHA CHJT.

Macmrabusiii kodhdunuenT miana cwi, H/mm, onpenenum mo ¢popmysie

E, 300
= ="""=6,66.
AT
[lepeBeneM B MacmITaOHBIM KOY(P(GUIIMEHT IUIaHA CUJI OCTAJIBHBIC CHJIBI,
MM:
R’C
RY,|=—% I8 81928,
B, 666
G
G,|= 2= 56 ~s.
n, 666
F
» :ﬂ:ﬂ:37,54z37,
1w, 6,66
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G
G|= 7= 2589+,
H, 666
R‘C
R;Z:i:ﬂ:&%z:s.
H, 6,66

ITo IMIOJIYYCHHBIM BCIMYHNHAM CTPOHM IIJIaH CHUJII B BI>I6paHHOM MacITabHOM

kodhummente (puc. 4.4, ).
OTcroa 3Ha4YeHUsT HOPMAJIBHBIX COCTABIIIOIINX peakuuid, H, paBHbI

Rl =|R:| -1, =31-6,66=206,46,
Rl =|RA| -1, =77-6,66=51282.

3HaueHHs MOJHBIX peakuuii B mapuupax 4 u C, H, paBHbI

R =R M, =42-6,66=279,72,

43 43

R, =IR,|- W, =T77-6,66=512,32.

12 12

C uenpro omnpeneneHUs peakuud B IIAPHUPE B COEIMHMM Ha IUIaHE

—

CHJI BEPIIMHY BEKTOpa peakuuMu R,; ¢ HadanoM BekTopa G,. 3aMepHB MOIy4€H-
HBII OTPE30K, HAlJIEM 3HAYEHNE peakuuu B mapHupe B, H:

R,y =Ry, =|R,;|- 1, =73-6,66=486.18,

rae ‘Rza‘ — OTpe30K ¢ miana cui (puc. 4.4, 6).

3anaua 4.8. [lonBwkHbIC 3BeHbS 2 U 3 00pa3yroT CO 3BEHbSMU | U 4 CTpyK-

TYpHYIO TpyIy 2-ro kiacca 2-ro Buia (puc. 4.5, a). Ucnionb3ys rpadoaHaiuTHUECKUit

METOJl, HAUTH PEAKIUKM B KMHEMATH4eCKux mapax, ecmu [, =0,50 m, [, . =0,35 m,

l,g =025m,[,0 =0,175m, F, =200 H, £ =380H, M, =45 H-m, M, =70 H-m,
2 3 2 3 2 3
¢,=70", ¢, =120", ¢, =200", ¢, =100", m, =4,2 kr, m, =5,4 K.
Pem e nue. 1) Ilo 3a0aHHbIM reoOMETpUYECKUM HapaMeTpaM MOCTPOUM
KMHEMAaTHYECKYI0 CXEeMY CTPYKTYpPHOU rpymmbl 3BeHbeB (puc. 4.5, a). [lpunss
‘AB‘ =50 MM, onpeaeauM MacIITaOHbIA KO3PHUITMEHT JJIHH, M/MM:

_ L 050
M7 a8 50

0,01.

[TepeBoaMM OCTaIbHBIC TEOMETPHUECKHE TapaMeTpbl B MacIITaOHBINA KO-
3O PUIIUEHT IJIUH, MM:
Lo 035

|BC|=-2¢ = =
u, 0,01

35,

i
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!
4s, 0,25
‘AS2‘ZM—:001_25’
l 9
l
B |=22 225 495517,
w, 0,01

2) Hanecs Ha KMHEMATUYECKYIO CXEMY CTPYKTYPHOM I'pYIIbI 3BEHBEB 3a-
JaHHBIE CHJIOBBIE (DAKTOPHI, COCTABUM paCUETHYIO cxemy (puc. 4.5, 0).
Cunel TsDKECTH 3BeHBEB 2 U 3, H, BeranciuM mo ¢popmyinam

G,=m, q=42-981=412,
G,=m,-q=54-981=5297.

Puc. 4.5. CuiioBoii aHainu3 CTPyKTYpPHOU IPyIIIBI
2-T0 KJ1acca 2-Tro BuIa

MowmenTsl niap cunt uHepuun M u M~ HampapisieM MPOTHUBOIOIOKHO
2 3

HATIPABJIECHUAM JEHCTBUS YIIIOBBIX YCKOPEHHUH €, M €, COOTBETCTBEHHO. BekTopa
CHJI MHEPLMI NPHUKIAILIBAEM K LEHTPAM MacC 3BEHbEB — TOYKaM S, U S; COOT-

BCTCTBCHHO, ITPHU 3TOM HX HaIIPaBJICHUIA HCﬁCTBHH SABJIAIOTCA IIPOTHUBOIIOJIOKHBIMHA

i
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3aJJaHHBIM HaMpPaBJICHUSM JIEHCTBUS YCKOPEHHI HEHTPOB MacC 3THX K€ 3BEHHECB
(puc. 4.5, a). B pe3ynpraTe moaydeHHAss KapTUHA OYJET SIBISTHCS PAcUETHOM cXe-
MO CTPYKTYpHOM TpyMIIbl 3BeHbeB (puc. 4.5, 0).

3) dns onpenenenust peakiuii B mapaupax 4 u C otOpocum 3BeHbs 1 u 4,
a X JICUCTBUSA Ha OCTABIIMECS 3BEHbS 2 U 3 3aMEHUM COOTBETCTBYIOIIUMU PEaAK-

USAMHU R12 u R43. s peakunmn R12 M3BECTHA TOJIBKO TOYKA €€ MpUIIoKeHus. Pa3-

JIOKAM HEU3BECTHYIO peakiuio R, mapHupa 4 Ha cocraBisiomme: Ry, R,

(puc. 4.5, 6). ina peakuuu R,; U3BECTHA TOYKA €€ IPUIIOKEHUS U JIMHUS JCHCTBUSA
(meprneHauKyJISIPHO OCH 3BEeHA 4).
VYpaBHEeHHE paBHOBECHSI TTOJTYYEHHON CUCTEMBI UMEET BU/]T
D DT - o - I D _
R12+R12+G2+Fé2+G3+Fé3+R43_O. (4.5)

I
YpaBHeHue paBHOBECHs (4.5) CONEPKUT TPU HEU3BECTHBIX R!), R, R,;,
CJIEIOBATENBbHO, CTATUYECKAsI HEOIPEAEIUMOCTh CUCTEMBI PaBHA JABYM.

C 1enpro pacKphITUS CTAaTHYECKOM HEOMPEJASTMMOCTH HaleM 3HaueHHuE
TAaHTE€HI[MAJIBHOM COCTAaBJISIOIIECH PEAKIINU sz .

3BenHo 2: > m(F;), =0, nmm
I'7ie IUIEYXd MOMEHTOB, M,
h =|h| 1, =19-0,01=0,9,
hy =|h,|-p,=9-0,01=0,09.
BennunHa TaHreHIMAIbHOM COCTABIIONIEN peakuu B mapHupe 4, H,

E, h+M, +Gy-hy  200-0,19+45+41,2-0,09
Lip 0,50

R}, = =173,42.

B pesynbrare npoBeeHHBIX BBIYUCICHUI B YpaBHEHUU paBHOBecHs (4.5)

—

OCTaJI0Ch TONBKO JBE HEM3BECTHHIE — RS, R,,, CI€OBATENLEHO, CTATHYECKAsS HE-

OTIPEACTUMOCTh CUCTEMBI paBHa efauHuIe. OnpeneneHne OCTaBIINXCS HEHU3BECT-
HBIX BBITIOJIHUM C TTOMOIIBIO TUTAHA CHJI.
Macmrabuslii kodhunuenT mwiana cui, H/mm, Beraucanm o Gpopmyiie
E,. 380

2% 497
PR

Hp

[TepeBeneM B MacmITaOHBINA KOAPOHUITUEHT OCTATBHBIC CUJIBI, MM:
R, 173,42
W, 4,87

T —
‘Rlz -

=35,61~ 36,

i
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\Gz\:i:41’2=8,46z8,
w, 4387
—F“2=@=41,07z41,

Lo, 487

\G3\=§=@=10,88z11.
u, 4387

[To monmy4eHHBIM BeTUYMHAM CTPOUM IUJIaH CHJI B BBIOpAHHOM MacIITaOHOM

koapdunuente (puc. 4.5, 8).
3HaYeHUEe HOPMAJIbHOM COCTABISIONIEN peakuuu B mapHupe 4, H,

Rl =|R:| -1, =56-4,87=272,72.

3HavyeHus MOJHbIX peakuuid B mapHupax A u C, H, paBHbI
Ry =|Ry|-n, =122-487=59414,
R, =|R,|-n, =66-487=32142.

C menpro ompeAesieHUs] PeaklUu B MIApHUPE B COENMHUM Ha IUJIAHE CHII
BEPUIMHY BEKTOpa peakuuu R,, ¢ HayaaoM BekTopa G,. 3aMepHB NOJIYyYEHHBIN
OTPE30K, ONPEAEIUM BEJINUYMHY peakunu B mapuupe B, H:

R,y =Ry, =|R,;|-n, =38-4,87=18506,

rae ‘RB‘ — OTpEe30K C miaHa cui (puc. 4.5, 8).

3anaua 4.9. [logBmxkHbIe 3BeHbs 2 U 3 00pa3yroT O 3BeHbSIMU | U 4 CTPYK-
TypHYIO Tpynmy 2-ro kiacca 3-ro Buaa (puc. 4.6, a). Mcnons3ys rpadoanamuTrye-
CKUI METO, HAUTH PEAKLMK KUHEMATHIECKUX map, ecimi [, =0,29 ™, [, - =0,40 M,

Lis, =017 M, Iog =027 m, F, =180 H, F, =360H, M, =42Hw, M, =78How,

cs,
¢,=107", ¢, =180°, ¢, =330, ¢, =230°, m, =583 kr, m, =3,65 Kr.
Pem e nue. 1)Ilo3aganHbIM reoMeTpUYECKUM MapaMeTpaM NOCTPOUM

KMHEMAaTHUYECKYI0 CXEMY CTPYKTYpHOUM rpymmbl 3BeHbEB (puc. 4.6, a). Ilpunsas
‘AB‘ =29 MM, onpeieuM MaciITaOHbIH KOd(PDUIIMEHT IJTUH, M/MM:

_ L 029 _
M 20 T

0,01.

[TepeBoaMM OCTaIbHBIE TEOMETPHUECKUE TApaMETPhl B MACIITaOHBINA KO-
3D PUIUEHT IJTUH, MM:

\Bc\zlﬁizo’m:m,
w, 0,01
[

‘ASQ‘: AS, :0,17:17’
uw, 0,01

i
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ZCS 0,27
;| :u_;: 0,01

27.

2) Hanecst Ha KMHEMATUYECKYIO0 CXEMY CTPYKTYpPHOU TpyIIibl 3BEHbEB 3a-
JaHHBIE CUJIOBBIE (PAKTOPHI, COCTABUM pacUeTHYIO cxemy (puc. 4.6, 0).
Cuutbl TsKecTH 3BeHbeB 2 U 3, H, BerunciuMm no popmye

G,=m, q=>583-9,81=57,19,
G,=m, q=3,65-981=3581.

u, =001 ——
MM
4
0,
T
3 C
ul :O’OI i
MM
LR
{% l 43
C
3
o 8

Puc. 4.6. CuiioBoii aHainu3 CTPyKTYpHOM IpyIIIbI
2-10 KJ1acca 3-ro Bumaa

Mowmenter map cun unHepuun M u M~ HampasisieM TPOTHBOIOJIOXHO
2 3

HATIPABJICHUSIM JICUCTBHS YTTIOBBIX YCKOPEHHUI €, M €, COOTBETCTBEHHO. Bekropa
CWJI MHEPLUHI NPUKIAAbIBAEM K LEHTPAM MacC 3BEHLEB — TOYKaM S, U S, COOT-

BETCTBEHHO, IIPU 3TOM MX HAMPABICHUS JNEHUCTBUS SBIIIIOTCS HPOTUBOIIOJI0KHBIMU
3aJJaHHBIM HAIIPABJICHUSM JICMCTBUS YCKOPEHUN LIEHTPOB MAacC A3TUX K€ 3BCHBEB

i
gﬁ Teopusi MexaHU3MOB U MaLKH. MpaKkTUKYM -86-



4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

(puc. 4.6, a). B pe3ynbpraTe moaydeHHAss KapTUHA OYJET SIBISTHCS PAcUETHOM cXe-
MO CTPYKTYpHOM TpyMIIbI 3BeHbEB (puc. 4.6, 0).

3) [Ans onpenenenust peakiuii B mapHupax 4 u C otdpocum 3BeHbs 1 u 4,
a UX JEUCTBHUS HA OCTaBIIMECS 3BEHbS 2 U 3 3aMEHHUM COOTBETCTBYIOIIMMH pEaK-

uusMu R, v R,;. Jlng peakiuii R, ¥ R,; U3BECTHHI TOJIBLKO TOYKH UX MIPHIIOKE-

- —

nus. PasznoxuMm HewsBecTHble peakuuu R, u R,; mapuupoB 4 u C, COOTBETCT-
_'n _F‘C _bn _>‘C
BEHHO, Ha cocTasisitomue R, R, u R}, R, (puc. 4.6, 0).
YpaBHEHHE PAaBHOBECHS MTOJTYYEHHONW CUCTEMbBI UMEIOT BU/]T

_’n _’T ~ I ~ I ﬁT _’n —
RY + R, + G, +FPIz + G, +FH3 + R,TRE =0. (4.6)
VYpaBHeHue paBHOBecHs (4.0) CONEPKUT YETHIPE HEU3BECTHBIX: R{’Z, féfz,

R}, R}, crienoBaTeNnbHO, CTATUYECKAsk HEONPEIETUMOCTh CHCTEMBI PaBHA TPEM.

C uenblo pacKphITHUS CTAaTUYECKOM HEOMPEASIMMOCTH HalIeM 3HAaYyeHUS
TAHTEHIIUAJIBHBIX COCTABIISIOINX PEAKIIUI sz u Riy

3Beno 2: > m(F;), =0, nmm
erz 'ZAB _MéZ +Fé2 'hl +G2 ‘hz :O,
/i€ IJIeYd MOMEHTOB, M,
h=|n|-p, =8-0,01=0,08,
hy =|n, |-, =3-0,01=0,03.
BennunHa TaHTeHIIMAIBLHOM COCTABIIAIONIEN peakiuu B mapHupe A, H,

. —F,m+M, -G,-h, —-180-0,08+42-57,19-0,03
2 Lis 0,29

3Beno 3: Y m(F;), =0, win

=89,26.

Fy b+ Ryylge =M, —Gy-hy =0,
1€ IJICYd MOMEHTOB, M,
hy =|hy|-p, =11-0,01=0,11,
hy =|h,| 1, =14-0,01=014.

Bennunna TaHTeHIIMAIBLHOM cocTaBisAroNIed peakiuu B mapHupe C, H,

-F -h,+M +G,-h _ ) .
RE o _m D 1y 37 360-0,11+78+35,81 0’14:108,53.
43 / 0,40

BC
B pesynbTaTe npoBeIeHHBIX BBIYMCICHUN B ypaBHEHHH paBHOBecHs (4.6)

OCTaJIOCh TOJIbKO JIBE HEM3BECTHBIC — R, R}, KOTOPbIC SBISIOTCS HOPMATbHBIMU

COCTaBJISIIONIMMH peakuuii B mapHupax 4 u C, cienoBaTenbHO, CTATUYECKAs He-

i
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OoNpCACIIMMOCTL CUCTCMBbI PaBHA CIAWMHMUIIC. Onpez[eneHHe OCTaBIIMXCA HCHU3BCCT-
HBIX BBIITIOJTHHM C IIOMOIIBIO ITJIaHA CHJI.

Macmrabubiii kodddunuenT miana cuit, H/mwm,

F, 360
Hp=—p="_—=

"2 Y

[lepeBenem B MacmiTaOHBIM KOA((UIIMEHT TIaHa CUJT OCTAJIbHBIC CHIIHI,

MM:

R‘L’

Ry |=—% 108335 01~
W, 5,0
G

\Gz\z—zzﬂ=11,44z11,
u, 50

F
—_ :@:36,

Bhop, 50
G

‘G3‘:_3_35,81:7316~75
n, 50
R’C

RS, ~ M 8920105 17,
[V 5,0

IIo MMOJYYCHHBIM BCJIMYWHAM CTPOHM IlJIaH CHUJI B BBI6paHHOM MacImTabHOM

koa(punuente (puc. 4.6, 8).
3HaueHUs] HOPMAJIBHBIX COCTABIIONMINX peakunii, H, paBHBI

n __ n
R43 _‘R43
n _ n
R12 _‘RIZ

‘u,=19-50=95,
‘u, =75-50=375.

3Ha4yeHus NMOJHbIX peakuui B mapHupax A u C, H, paBHbI

R, =|Ry|-n, =29-50=145,
R, =|R,|-n, =77-50=385.

C nenpro omnpenesicHWs peakuuu B IIApHUpPE B COeNMHUM Ha IUJIaHe
CHJI BEPUIMHY BEKTOpa peakiuu R,, ¢ HayajoM Bekropa G,. 3aMepHB IMOIYyYEH-
HBI OTPE30K, HAWJIEM 3HAYCHUE peakuu B mapHupe B, H:

R, =R, =|R,|-n, =75-50=375,

rae ‘Rza‘ — OTpE30K ¢ miana cui (puc. 4.6, 6).
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3agaua 4.10. /{ns cTpykTypHO# Ipynisl 3BeHbEB 1, 2, 3 u 4 (puc. 4.4, a)
HalWTU peakuuu B mapuupax A, B u C, ucnoib3ys IiaH cui. J[aHHBIE B3STh

u3 1a01. 4.4.
Tabmuua 4.4
Hanpas-

Bapu- | jenme | 72, | M3, |Lypo|lpcs ZAS2 ’ IBS3 Lo loa| 05 | 0 Fuy, | Fuy, | My, | My,
aHT el KI | KT | M | ™ M M H| H | Hwm| Hw™m
1 -1 +130]4606(08| 03|03 |30/40{100{ 30| 30|40 | 25 | 29
2 +|+]140]50/08(05| 04|02 |40|40({110(35| 44| 50| 20 | 32
3 -1 -13248|1,0(08]| 0,6 | 03 35|35[130[40| 48| 52| 30 | 36
4 + | -138]561,2]15|07 |06 |5020[100]35| 36| 44| 28 | 33
5 -/ +150(32|1,5/08]| 050360 |25{110]50| 28| 42| 32 | 40
6 - -128]158105(1,2|02 0,6 |65|30| 301001 30|45 | 36 | 44
7 +|+136(5208(13]| 04|06 |7040| 40 110 35| 40| 40 | 50
8 + |1 -1601]160|1,0[15| 0,6 | 0,7 |33/45]/120[100| 50 | 64 | 33 | 41
9 + |- 158 581,218 06 |08 |60|35/35[35|,60/|30]| 24 | 26
10 |- | +(36|36[14/0,7| 08|03 |50|50|110/110| 40 | 50| 35 | 30
I |+ + (152 152|1,5/1,3]0,7]0,6|55({2845|60| 80 |40 | 44 | 30
12 |+ +1(30(30[07/09| 03] 05|80 (30130190 | 50 | 30| 20 | 46
13 |-|1-140(40]09|18] 05|09 |20/]60( 50 [120| 70 | 70 | 25 15
4 (- | +(135135|11(0,7] 0,6 |04 |25]|70({120( 60| 65| 55| 30 | 38
5 |+ -142142]16/09| 08| 0,6 3080 60| 70|40 | 65| 40 | 20
16 |+ | +1(125(125(101,0] 05|04 |8 ({2040 |90| 20|28 10 16
17 |- -130152|121,6| 0,6 |07 |20(65/140| 85| 36 |32 | 17 15
18 |+ -160130(201,4| 1,2]0,7740({85|60|60]| 20|30 19 13
19 |- | +]56 48|18 |1,2] 08|05 |55[35|75|125| 28 |27 | 20 | 24
20 |- | +(38]60]08(22]| 04|09 |75|50]80 |8 |30]|25]| 22 18

HpI/IMC‘-IaHI/IG. 3HaK «t» YKa3bIBaCT HA TO, YTO YIJIOBAasA CKOPOCTH 3BCHA [[eﬁCTByeT o xony

JacoBOM CTPCIIKH, 3HAK «—» — Ha TO, YTO B IMIPOTHUBOIIOJIOKHOM HAITPABJICHHUU.

3agaua 4.11. [Ins ctpykrypHoi rpymnmsl 3BeHbeB 1, 2, 3 u 4 (puc. 4.5, a),
HalWTU peakuuu B mapuupax A, B u C, ucnoib3ys IiaH cui. J[aHHBIE B3STh
u3 Tadu. 4.5.

4 [T
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Tabmuma 4.5

Bapu- H;:}?;: ma, | ms, | Lyps|lpcs lASZ’ IBS3’ Fuy,| Fusy | My, | My,
aHT K[ | KT | M | ™ M M Pri @2 &) Pl gl g H-wMm | HwMm

€1 &

1 + | -132148|1,0(08]| 0,6 | 03 |35]35]|130[40|44]| 50 | 20 | 32
2 + |+ (38|56 |1,2]1,5]07 |06 |[50]20]| 100 |35]|36]| 44 | 28 | 33
3 - |- 136(52(08 1,304 |06 |70]40| 40 {110{20| 28 | 10 | 16
4 - |+ 1285805 (1,2]02 0,6 |65]30]| 30 [{100{35]| 40 | 40 | 50
5 + | -150(132|1,5]08] 05|03 |60|25]|110|50|50]| 64 | 33 | 41
6 -1 -160]60|1,01,5] 0,6 |07 [33]45]| 120 (100{30| 45 | 36 | 44
7 + |+ (5252 |1,5]1,3]0,7 |06 |55]28]| 45 |60|28]| 42 | 32 | 40
8 - |+ 13,6(36|1,4(07] 08 |03 /]50]|50]| 110 (110{50]| 30 | 20 | 46
9 - |+ 58|58 |1,2|1,8]06 |08 [60|35| 35 [35[48| 52| 30 | 36
10 |+ -130(30]07]09|03 /05 /|80|30]|130[{9 |[40| 50 | 35 | 30
11 + |+ 14014009 1,805 09 [20]60]| 50 [120{ 80| 40 | 44 | 30
12 |+ +(35]35|1,1]0,7| 0,6 |04 |25]70]|120|60|60| 30 | 24 | 26
13 - -138[60]08 (22|04 |09 |75[50| 8 |80 70| 70 | 25 | 15
4 |+ -125125|10]1,0{05 (04 [8[20] 40 [90|65| 55| 30 | 38
15 | -|+108({3,0(46(06] 08 |031]03|30]| 40 {100{30| 65 | 40 | 20
16 |+ |+ (56|48 |1,81,2]08 |05 |55[35]| 75 [125{28| 27 | 20 | 24
17 | - | -142142|1,61]09| 08 | 0,6 {308 | 60 [70|30| 40 | 25 | 29
18 |- | +/40(50]0805] 04 |02 [40[40]|110|35]20] 30| 19 | 13
19 |+ -130152|12|1,6| 06 |07 2065|140 |85 30| 25| 22 | 18
20 |+ | -1603,0(20|14| 12 [0,7[40({85| 60 |60|36]| 32 | 17 | 15

HpI/IMe‘IaHI/Ie. 3HaK «+» YKa3bIBACT HA TO, YTO YTJIOBAass CKOPOCTb 3BCHA ﬂeﬁCTByeT o xony
4acoBO CTPCJIKH, 3HAK «—» — Ha TO, YTO B MIPOTHUBOIIOJIOKHOM HAITPABJICHHUU.

3agaua 4.12. I{eHTpsl Macc maTyHOB 2 W 4 MeXaHM3Ma Kayarollerocs
TpaHCIIOpTEpa JIeKaT MOCEPEANHE ATUX 3BEHBEB, @ MACChl ATUX 3BEHBEB HAXOATCS
B cootHomeHuu m, =0,75-m,. OnpeaenuTs CUIOBOE YIPABIAIONIEE BO3IACHCTBHE,

UCIIONIb3Yysl KHHETOCTATUYECKMI METOJ, €CIIM Macca IaTyHa m, =5,2 KI, KpUBO-
wuna m, =0,35-m, , nonsyna mg =0,6-m,, 3B€HbEB KOHTypa Mpo, =Mco, =0,3-m,
u mBC:O,IS-mZ. JlaHHbBIE IS MOCTPOCHHUST KUHEMATUYECKOM CXEMBbI B3STh W3

3aja4d 3, 3aga4u 4.

Pemenue 1)Ilo3aganHpIM reOMETpUUYECKUM HapaMeTpaM CTPOUM
KMHEMATHYECKYI0 CXeMy MEXaHM3Ma Kadalolerocsl TpaHCIopTepa B MacIITabHOM
koo uumente nuu p, = 0,01 M/mm (puc. 4.7, a). I1o ycrnoBuo 3a1a4u U3BECTHO,

YTO LIEHTPHI MAcC MIATYHOB 2 U 4 JIeKaT MOCEPEIUHE ITUX 3BEHBEB, CIIE/IOBATEIIb-
HO, MCIIOJIL3Yys TEOPEMY OO0, HAIEM MOJI0KEHHS TOYEK S, U §, Ha KHHEMa-

TAYECKOM CXEME MEXaHM3Ma Ka4yarolIerocsi TpaHCIopTepa.
2) JIsisi MOJy4eHHOM KHUHEMATUYE€CKOW CXEMbl CTPOUMM IUJIaH YCKOPEHUU
B COOTBETCTBYIOIIEM MaciTabHoM Kodhduimente (puc. 4.7, 6).

i
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IlenTp Macc kpuBowmWIa 1 coBmagaeT ¢ LEHTPOM BpamieHus Toukoil O,

CIICIOBATENBHO, YCKOPEHUE LEHTPA MacC paBHO HyIo, T. €. a, =0. HMcnonssys
1
TEOpEMY NOAOOMS, ONPEIEIUM IOJIOKEHUE TOYEK S, M S, Ha IJIaHE YCKOPEHUM
(puc. 4.7, 6). CoeMHUB TOYKU S, U S, C MOJIOCOM IUIaHA YCKOPEHHMH TOUKOMW T,
IIOJIyYMM COOTBETCTBEHHO BEKTOpPA YCKOPEHHUH LIEHTPOB MacC MIATYHOB 2 U 4, 3Ha-
YEeHHs KOTOPBIX HallIeM 10 BBIPAKEHUSIM, M/C”,
ag =|ns,|-p, =50-2,028=1014,

ag =|ms,|-p, =26-2,028=52,73.

[entp macc kopombicia 3 (KOHTYp) JISKUT HA NIEPECEUCHUH MEJIUaH JaH-
HOM (urypel, T.€. B TOUKE §,. 3aMEPHUB OTPE30K ‘ns3‘ Ha TUJIAHE YCKOPEHUU

(puc. 4.7, 6), moxyanm, m/c’,
ag =|ns,|-p, =34-2,028=6895.
3

[lenTp macc mona3yHa S cOBNAaaeT ¢ TOUKOW D, CiaemoBaTelIbHO, YCKOPEHUE
2
[IEHTPa Macc MOJI3yHa paBHO YCKOPEHUIO TOUKHU D, M/C”:

a, =a,=nd|-u =6-2,028=12,17.
D ‘ ‘Ma

Ss

3) Onpenenum Bce cUiIOBbIe (haKTOPBI, ACHCTBYIOIINE HA 3BEHbSI MEXaHH3-
Ma, CIEAYIOUUM 00pa3oM.
Maccei 3BeHbeB, H, paBHBI

m, =0,35-m,=035-52=182,
my=mpy, +me, +my=(03+03+0,15)-m, =0,75-52=39,
m, =0,75-m,=0,75-5,2=39,
m,=0,6-m, =0,6-390=0,6-390=234.
Cumbl TSDKECTH 3BCHBCB MCXaHH3Ma, H, COCTaBJIACT
G =m -q=182-981=1785,
G,=m,-q=5,2-981=51,01,
G,=m,-q=3,9-9,81=3826,
G,=m, q=39-981=3826,
G,=m,-q=234-9,81=22,96.

Cuibl HHEpUMH 3BEHBEB MeXaHu3Ma, H, paBHbI
F =m, ‘ag =1,82-0=0,

1
F =m,-a, =52-101,4=>527,28,
Hy 2

F, =my-a; =39-6895=26891,

3

F =m,-a;, =390-52,73=205,65,
4

Hy

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

F =m,-a; =234-12,17=2848.

5

BekTopa cun uHepIuil mpuKIagsiBaeM K [EHTPaM MacC 3BEHBEB, TaK Kak
UX HaIpaBJICHUs JEHCTBHUS MPOTHBOIIOIOXHBI HANPABICHUSM JCHCTBHUS YCKOpPE-
HUH LHEHTPOB MACC 3TUX K€ 3B€HbEB (pUC. 4.7, a).

MoMEeHTBI HHCPLHU 3BCHBCB, KT - M2 , PaABHBI
Jg =0,166-m, -1, =0,166-182-0,15> = 0,00679,
Jg, =0,083-m, - I3, =0,083-5,2-037" =0,05909,
Js, =01-m, 12, =0,083-39-0,26> =0,02188.

2

5

MOMEHT MHEPLIMU KOPOMBICIIA 3, KT - M
n

m, -1

T = E‘( b ): Mo, 'lzzaol T Mcg, 'lgol +mpe - lpe _
ST 18
1,56-0,2% +1,56-0,2% +0,78 - 0,08

18

=0,00721,

I7ie 1 — KOJIMYECTBO CTEPKHEH, 00pa3yIoluX KOPOMBICIIO (KOHTYP), KT}
My = 0,3-m,=0,3-52=156,
Meo, = 03-m,=03-52=156,
my.=0,15-m,=0,15-52=0,78.

2
VYrioBble YCKOPEHUS 3BEHbEB MEXAHU3MA, €, PaBHBI

", 020
T b . .
e, = b _|mb|p, _3-2,028 16,43,
ly L 0,37
ar bl .
e, = %50 _|mbl-p, 25 2,028:253’5’
1301 IBO1 0,20
. _ e _ nsd|-p,  45-2,028 351
! ICD ZCD 0,26 -

YTi10BO€E YCKOpPEHHE MON3YHA 5 paBHO HYIO, T. €. €, =0, T. K. OM3yH 5

co croiikoit 0 oOpa3yeT MOCTymaTeIbHYI0 TIapy 5-To Kiacca, ClIe0BaTeIbHO, TaH-
HOE 3BEHO MOXET COBEpIIaTh TOJIBKO MOCTYIATENIbHBIC MPSMOJIUHEUHBIC JBHUKE-

HU. I[J'ISI OIIPCACIICHUA HaIIPaBJICHUHU ACHUCTBUA YITIOBBIX YCKOPCHHUU 82, 83 u 84

v~ =1 —~1
MEPEHECEM BEKTOPA TAHTCHUMANBHBIX YCKOPEHUH dp,, dp, W dpe (puc. 4.7, 0),

COOTBETCTBEHHO, B TOYKM B u [ Ha KHHEMaTH4YECKOM CXeMe MEXaHH3Ma

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

(puc. 4.7, a). Ilpu stom Touku A 1 C cyuTaeM YCIOBHO HEMOJBHXHBIMU. B 3TOM
cily4yae MOJIydYEHHBIE CUCTEMBI OyAyT COBEpIIaTh BpallaTeabHbIE IBUXKEHUS, COOT-
BETCTBEHHO, BOKPYT HEMOABUKHBIX ToueK A, O u C. JlaHHbIe HanpaBICHUS JIBU-
YKEHUU U €CTh, COOTBETCTBEHHO, HAIIPABJICHUS JICUCTBUS YIJIIOBBIX YCKOPEHHUM 3TUX
3BCHBEB, T. €. YIJIOBBIC YCKOPCHHS €, U €, JICHCTBYIOT [0 XO/y YaCOBOM CTPEJIKH,

YIJI0OBOE YCKOPEHHE €, UMEET MPOTUBOIIOJIOKHOE HATIPABIICHHE.

MoMeHTBI IMapbl CUJI NHCPUIUH 3BCHLCB, H-m » PaBHBI
M, =Jg € =000679-0=0,

M, =J, -&,=0,05909-16,43=097,
n 2

M =Jg g = 0,00721-253,5=1,83,
13 3

M, =J, -g,=0,02188-351,0="7,68,

4

4

M, =Jg -e=Jg -0=0.

Hanpasnenuss nericTBrusi MOMEHTOB map cuil uHepuuu M &y M u M,
4

3
IPOTHUBOIIOJIOKHBI HAMPABICHUSM JIEUCTBUS COOTBETCTBYIOIIMUX YIJIOBBIX YCKOPE-
HUH €,, €, U €,, T. €. MOMEHTBI IIAp CHJI HHEPIMH IIAaTyHa 2 U KOPOMBICHA 3 JIei-
CTBYIOT IPOTHBOIOJIOKHO XOJdYy 4YacoBOW cTpenku (puc.4.7,2), a MOMEHT mapbl
CWJI HHEpLMHU MIaTyHa 4 IEMCTBYET 10 X0y 4acoBOM cTpenku (puc. 4.7, 8).

4) C uenbro ONpeneneHus peaklrii B KWHEMAaTUYECKUX Iapax pasieiiuM
KMHEMAaTHUYECKYI0 CXeMY MEXaHU3Ma Ha CTPYKTYPHBIE IPYMIbl 3BEHBEB.

CrpykTypHas rpyimmna 3BeHbeB 5 —4 mokazaHa Ha puc. 4.7, 6. JleicTByro-
IIMMHU CUJIOBBIMH (DAKTOPaMH SIBJISIOTCS: CHIIBI TSKECTH 3BeHbeB G, U G, CUIIBI

VHEPLIU FPI4 51 FHS , MOMEHT I1apbl CUJl uHepuuu M n, » PEAKLIAN R,, 1 R, Xapak-

05>

Tepu3ylolue aekcTBrs 38eHbeB 3 U 0. JIng peakuun R, U3BECTHHI TOYKA €€ MIPHU-

JIOKEHUS ¥ JIMHUS JEUCTBUSA (MEPIEHAMKYIAPHO K npsamoit OD). Jlna peakuuu R;,

M3BCCTHA TOJIBKO TOYKa €€ IMPHUIIOKCHUA. Paznoxum p€aKuunto R34 Ha COCTaBJIAIO-
e ﬁ3”4 " R3T4.
VpaBHEeHUE PABHOBECHS TIOJYYEHHON CUCTEMBI KIMEET BUJI
Ry +Riy+ Gy + Fy +Gs+Fy +Rys=0. (4.9)

. D DT D
VYpaBHenue papHoBecHs (4.9) CONEPKUT TPU HEU3BECTHBIX: R}, Ry, U R

CJICIOBATEJILHO, CTATUYECKAsl HEOIIPEIECIUMMOCTb CUCTEMBI PABHA JIBYM.
C 1enblo pacKpbITUS CTAaTUYECKOW HEONMPEASTMMOCTH HaleM 3HaueHHuE

TAHTEHIIMAJIBHOM COCTABJISIOIIEH PEAKIINU R3T4.
3Beno 4: > m(F.), =0, umm

05°

Rsy-lep — M,

c

4_Fé4'h1+G4h2:0,

W S
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

rJie INICYM MOMEHTOB, M,

hy =|h|-n, =13-0,01=013,
hy =|h,|-n, =11-0,01=0,11.

3HayeHHe TaHMeHIIMAIBHOM cocTaBistomniel peakiuu B mapuaupe C, H,

B, MM, —Gyhy205,65-0,13+7,68-38,26-0,11 11618
0,26 T

Ry, =
lep

B pesynbrare npoBeJeHHBIX BBIYUCICHUI B ypaBHEHUU paBHOBecHs (4.9)
CJIeI0OBaTEIbHO, CTaTUYECKas He-

OCTAaJIOCh TOJIBKO ABC HCHU3BCCTHBIC _R3n4 )41 ROS’

OIIPCACIINMMOCTL CUCTCMBI paBHA CAWHHUIIC. OHpCI[CJICHI/IC OCTaBIIMXCA HCHU3BCCT-

HBIX BBITIOJIHUM C TTOMOIIBIO TUTAHA CHJI.
Macitabubiii ko dunueHT miana cuit, H/mM, Halinem mo Gpopmyie

F
205,65 _3.74.

Uy

Mr T T ss

[lepeBenem B MacmiTaOHbINA KOA(D(PUIIMEHT OCTaTbHBIE CUITBI, MM:

Ry :116’16:31,06z31,

Ryy|=
Hp
\G4\=i=38’26:10,23z10,
., 3,74
_ L, 2848 =7,61~8,
S, 3,74
| \:§=22’96=614z6
o, 374 7 '

[To monmy4deHHbIM BeTMYMHAM CTPOUM IutaH cui (puc. 4.7, 2).
3HaueHre HOpMaJIbHOU cocTaBistolel peakiuu B mapuaupe C, H,

u,=11-374=41,14.

n o _ n|.
R34_R34

3HavyeHus MOJHbIX peakuuid B mapHupax C u D, H, paBHbI

Ry, =|R,|-n, =33-374=12342,

Rys =|Rys| -1, =16-3,74=59,84.

-94-
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

m/c?

=2,028
Ha MM

IHC 3

Puc. 4.7. CuiioBo# aHain3 MEXaHU3Ma
Ka4aroIerocsi TpacmopTepa

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

C uenbro omnpeneneHusl peakuuu B IIapHUpE [ COEAUHUM Ha IUIAHE CHUJI

BEpIIMHY BEKTOpa FH4 C BEPIIMHOM BEKTOpa R 5. 3aMEPUB NOJIy4YEHHBIH OTPE3OK,

ONpeaearM 3HaUYCHUE peakuuu B wapHupe B, H:

Ry =Ry, =|R,|- 1, =24-374=89,76,

rjae ‘R45‘ — OTPE30K C MmiiaHa cui (puc. 4.7, 2).
CrpykTypHas rpyimna 3BeHbeB 3 — 2 mokazaHa Ha puc. 4.7, 0. JleiicTByto-

MK CHJIOBBIMH (baKTOpaMH ABJIAIOTCA. CHIIBI TSXKCCTH 3BCHBLCB G2 " G3 , CHJIBI

— — —

VHEPLIU FPIz 51 FH3, MOMEHTHI I1ap CUJI MHEPLUUHU an 51 MH3, peakiust R,; B

—

wapuupe C (R, = ‘R3 4‘ =123,42 H), peakuuu Ru U R,., XapakTepusyronme Jaeun-

03>
cTBUs 3BeHbEB 1 u 4. J[na peakuuiit R, U R; U3BECTHBI TOILKO TOYKU IIPUIIOKE-

D D _)n _’T _’n _>’C
Husl. Paznoxum peakuun R, u R, Ha coctapistomue R, R, u Ri;, Rj,.

YPaBHeHI/Ie PaBHOBCCUA HOHyHCHHOfI CHUCTCMbI UMCCT BU/I
ph DT ~ I D ~ o DT ph _
TRy +G +F +R;3+Gy+Fy + Ry +Ry3 =0. (4.10)

. D DT

Ypasuenue pasHoBecus (4.10) cOnepUT YeThIpe HEM3BECTHBIX: R, R;,

u Rff;, Rj,, CIIENOBATENBHO, CTATHYECKAS HEONPEAETMMOCT CUCTEMBI PABHA TPEM.
C uenpr0 packpbITHUsS CTAaTUYECKON HEONPENEIMMOCTH HaWJeM 3Ha4YeHUs

TAHTECHIIUAJIBHBIX COCTABJISIIONIUX PEAKIINI R;4 u Rg3.
3Beno 2: Y m(F;), =0, umm

bl +M, —F, hy+Gyhy =0,

/i€ TUIEYd MOMEHTOB, M,
hy =|n|-n, =18-0,01=0,18,
h, =|h,|-n, =18-0,01=0,8.

3HaYeHUEe TAaHT€HIMAIBHOM COCTABJISIIONIEH peakiuu B mapuupe A, H,

R — Fy, by~ M, —Gy-hy 527,28-0,18-0,97 +51,01-0,18
2 l4p 0,37

3Beno 3: Y m(F;), =0, umm

=278,71.

_Rg3 .ZBOI +MI/I3 +FI/I3 ‘h5 +R43 ‘h6 :O,

i
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rae my(G;)=0, T. K. TuHMA AeicTBUs BeKTopa G, IPOXOAUT Ye€pe3 TOUKY B, ruie-

Y¥ MOMECHTOB, M,
hy = |h|-n, =1-0,01=0,01,

hy = || -1, =8-0,01=0,08.
3HaveHNe TaHTCHIMAILHON COCTaBIAIOMEeH peakuuy B mapuupe O, H,

oo _ D s+ My + Rys g 268,91:0,01+1,83+123,42-0,08
» 5o, 0,20

=71,96.

B pe3ynbrare npoBeeHHBIX BBIYMCICHUN B YpaBHEHUU paBHOBecus (4.10)

OCTaJIOCh TOJIBKO ABC HCHU3BCCTHBLIC — Rln2 u R6'3, CJICOOBATCIIbHO, CTATHYCCKAsA HC-

OTIPEACTUMOCTb CUCTEMBI paBHa efauHuIe. OnpeneneHne OCTaBIINXCS HEU3BECT-
HBIX BBITIOJIHUM C TTOMOIIBIO TUTAHA CHJT.
Macmrabupiii kodddunuenT mwiana cui, H/mm, Beraucanm o Gpopmyiie

B, 527,28
M T 52

=10,14.

[lepeBeneM B MacITaOHBINA KOAPHUITUEHT OCTAIBHBIE CUJIBI, MM:

RS 27871
Ri|=—t= 5 =27.49~27,
ue 10,
G
| z\z—zzwzsmzs,
w, 1014
F
|- n 26891 o006
s, 10,14
G| G 38265994
o, 1014 7 ’
=B _TLI6 509 g
® o, 1014 7 ’
R, 123,42
‘R43‘=M43: L =1217=12.
F

ITo IMMOJIYYCHHBIM BCJIMYMHAM CTPOHM IlJIaH CHUJI B BBI6paHHOM MacIITaOHOM

koaddunmente (puc. 4.7, e).
3Ha4YCHUsT HOPMAJILHBIX COCTABIISIONIMX peakiui, H, paBHbI

no_
R03_

n
R03

-, =58-10,14=588,12,
R}, =

n
RIZ

“u, =25-10,14 =253,50.

i
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3HaveHus MOJHBIX peakuuii B mwapuupax 4 u O, H, paBHbl

Ry, =|Ry;| -1, =58-10,14=588,12,
R, =|R,| 1, =37-1014=375]18.

C uenpro omnpenesicHWs peakuuu B IIApHUpPE B COeNVMHUM Ha IUJIaHe
CHJI BEPUIMHY BEKTOpa F ¢ BEPUIMHOM BEKTOpa R{;. 3aMepHUB MOJIYyYEHHBIH OTpe-
2

30K, ONPEJEIUM BEJINYMHY PEAKIIUU B IIAPHUPE B, MM:

R, =Ry, =|R,;|-n, =27-10,14=273,78,

rje ‘RB‘ — OTpE30K ¢ miana cui (puc. 4.7, e).

CrpykrypHas rpynma 3BeHbeB 1 — 0 mokaszana Ha puc. 4.7, orc. JlencTByto-

IIMMH CHJIOBBIMH (DaKTOpaMHM SBJIAIOTCA: CHJIA TSXKECTH KpuBowmmna G, peakius

—

R,, B mapuupe 4 (R, :‘Rlz‘ =375,18 H), peakuus R XapaKTepU3yroas Jein-

01°
ctBUs cTOoMKH 0. I[J'Ifl pCaKkunun ROI HN3BCCTHA TOJBKO TOYKaA IIPHUIIOKCHUI. Pazno-

KUM peakiuio R, Ha cocrapisionme Rj, u R, .

YpaBHEHHE PaBHOBECHS ITOJIYYEHHOW CHCTEMBI IPUHUMAET BU
I D ~ DT pn_
Fy+Ry +G + Ry, +Ry; =0. (4.11)

. D DT
VYpaBuenne paBHOBecHs (4.11) COTEPXMT TpH HEM3BECTHBIX: RY, RS W

—

F,, , cnenoBaTenbHO, CTaTHYECKAst HEOMPEACTUMOCTD CHCTEMbI PaBHA [IBYM.

C uenpl0 packpbITUS CTATHYECKON HEOMPENENMMOCTH HalJieM 3HaYeHUue
TaHI'€HI[MAIBHOM COCTABIISIONICH peakiuu R, .

3Beno 1: ) m(F,), =0, umm

81'10A_G1‘h7:0»

rae my(£,)=0, my(R,,)=0, my(R;)=0 T. K. IUHUK IEHCTBUS BEKTOPOB F,,

—

R, , R}, IPOXOIAT 4€pe3 TOUKY A, a IIe40 MOMEHTA, M, PABHO

h, =|h,|-n, =5-0,01=0,05.
BennunHa TaHreHIMAIBHOM COCTaBIISIONIEH peakiuu B mapuupe O, H,

G, -h, 17.85-0,05
! 0,20

0OA

R}, = =446 H.

i
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B pe3ynbrare npoBeIeHHBIX BBIYMCICHUN B YpaBHEHUH paBHOBecus (4.11)
OCTaJIOCh TOJIbKO JIBC HEU3BECTHBIC —R(, u F,,, CIeI0BaTENbHO, CTATHIECKAS HE-
ONPEEIUMOCTh CUCTEMBI paBHA enuHMIE. ONpefeseHne OCTaBIIMXCS HEH3BECT-

HBIX BBITIOJIHUM C TTOMOIIIBIO TUTaHA CHJT.
MaciraOubiit koagdunueHT mwiana cui, H/mMM, BeraucauM mo Gopmysie

R, 37518
“F = ‘ =

6,25,
¥

[lepeBenem B macTabHbINA KOAPHUITUEHT OCTAIBHBIE CUJIBI, MM:

G

‘Gl‘ -5 % =2,86~3,
h, 6,25
R’C

Ry === 40 07201
n, 6,25

[To mony4eHHbIM BEIMYMHAM CTPOUM IUJIaH CUJI B BBIOPAHHOM MacIITaOHOM

koahummente (puc. 4.7, 3).
3Ha4YeHUE HOPMAJILHOM COCTaBIISIONICH peakiuu, H, paBHO

n _ n
R01 - ‘Rm

‘u, =47-6,25=293,75,
Ry =|Ry| 1, =47-6,25=29375.
YpasHoBemmuBaromas cuia, H,
Fy =|Fy|-n, =33-6,25=206,25.
YpaBHOBeIMBAOIINN MOMEHT, H - M,
M,=F,-l, =206,25-0,20=4125.

B b1 B 0 1. CunoBoe ynpasistoliee Bo3aencTsue pasHo 41,25 H-M.

3agaua 4.13. /{15 KpUBOLIKUITHO-TIOJI3YHHOTO MEXaHU3Ma OMNpPEACIUTh CH-
JIOBOE yIPaBJISIOINIEe BO3ACHCTBUE, UCTIONB3YS TeopeMy KYKOBCKOTO, €CJTU MacChI
3BCHBEB HAXOMATCS B cooTHOMmCHUH m, =0,45-m,, m, =0,6-m,. Jlanubie st mo-

CTPOEHHSI KHHEMATUYECKON CXEMbl MEXAHU3MA U IUIAHOB CKOPOCTEN M YCKOPEHUM
B3ATh U3 3aj1auu 3.1, a ;11 COCTABJICHUS PACYETHOW CXEMbI — U3 3a1a4u 4.1.

Pemenue 1)Ilo3aganHpiM reoMeTpUYECKUM MapameTpaM CTPOUM
KMHEMATHYECKYI0 CXeMYy KPHUBOIIMITHO-TIOJI3YHHOTO MEXaHH3Ma B MacIITaOHOM
koo dunmente mmn W, = 0,01 m/mm (puc. 4.8, a).

2) Ins TONYyYEHHOW KUHEMAaTHYECKONM CXEMbl HCXOJsi U3 YCIOBHUS
3a1auu 3.1 cTpouM IUIaH CKOPOCTEHW B COOTBETCTBYIOLIEM MacIITaOHOM Kodhdu-

nuenre (puc. 4.8, 0).

i
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3) Ucxona wn3 ycmoBus 3amaun 4.1 COCTaBIsIEM pACUETHYIO CXEMY
(puc. 4.8, a) Ayig KPUBOIIUITHO-TION3YHHOTO MexaHu3Ma. [Ipu 3ToM Ha 3BeHbST Me-
XaHHU3Ma JIEUCTBYIOT CIEAYIOIINE CHIIOBBIE (DaKTOPBI:

a) CUJIbl MHEpLIUY aTyHa 2 ¥ noasyHa 3, H:
F =m,- ag = 3,4-2424 =8241,6,

2

F =0,6-m, ag, = 0,6-3,4-2736=5581,44.

13

0) CUJIBI TSKECTH 3BEHbEB MeXaHu3Ma, H:
G =m-q=045-m,-q=0,45-3,4-9,81=15,01,
G,=m,-q=3,4-981=3335,

Gy=m,-q=0,6-m,-q=0,6-3,4-9,81=20,01.

B) MOMEHT Mapbl CUJI MHEpLUHU matyHa 2, H - m:

M, =J; -&,=0033-2894,12=9551.

2

3aMeHsieM MOMEHT Hapbl CUJI MTHEPLIMY IIaTyHa 2 napout cui, H, u momyyaem

M
oo My 9551
0,34

M M l

=280,91.

AB

4) B macmrabHoM K03 (ULIMEHTE CKOPOCTEH CTPOUM MOBEPHYTHIA Ha 90°
IUTaH CKOPOCTEH, MOBOPOT OCYILECTBISIEM B HANpaBJICHUH JIBH)KEHUS KPUBOILHUIIA
(puc. 4.8, ). Cnenys tTeopeme JKyKOBCKOTO, MEPEHOCUM B OJHOUMEHHBIC TOYKHU
MOBEPHYTOTO TUTAaHA C KHHEMATHYECKOH CXEMbI KPHUBOIIMITHO-TIOI3YHHOTO MeXa-

nu3Ma (puc. 4.8, a) Bekropa cun G|, G,, G, FPI2 , FPI3 , F,, n F,,, NeACTBYIOMHNX

Ha 3BeHbA MexaHu3Ma (puc. 4.8, ). [ns omnpeneneHus BEIUMYUHBI ypaBHOBEIIU-
BAaIOIIEH CHJIBI COCTAaBUM CYMMY MOMEHTOB BCEX CHUI, JEHCTBYIONIMX Ha JAHHYIO
CHUCTEMY OTHOCHUTEIFHO TOJII0Ca MMOBEPHYTOTO IJIaHA CKOPOCTEH:

Xm(F),=0 G, h+F, -h,—F, h—F, -h+F, :|pb|=F, |pa|=0,

3
rae m, (G,)=0, m, (G;)=0, 1. k. IuHUM peicTBUA BEKTOpOoB G, U G, IPOXOIAT
gepes MOJIOC IUIaHa CKOPOCTEH TOUKY p, a INIeYd MOMEHTOB /1, =19 MM, 7, =29 MM,

hy, =23 mm, h, =19 Mm,

CrnepnoBarenbHO, ypaBHOBEIIMBatoOMIas cuia, H,

pb‘:46 MM, pa‘:48 MM.
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

- _Gyh+F, by = Fyp by = Fyy -y +F, -|pb|
Y= -

|pal
B 33,35-19+8241,6-29—-280,91-23 -280,91-19+5581,44 - 46
48

YpaBHOBEMIMBAaOMMKA MOMEHT, H - M,

=10095,58.

M, =F,-l, =1009558-0,20 =2019,12.

Puc. 4.8. CunioBoii aHanu3 KpUBOLIUITHO-IOJI3YHHOTO
MeXaHH3Ma

B b1 B 0 1. CusnoBoe ynpasisitoniee Bo3aeictsue pasuo 2019,12 H-m.

3anaua 4.14. /{14 mapHUpPHOTO MEXaHU3Ma OMNPEACIUTh CUJIOBOE yIIpaB-
JISIo1ee BO3/ACMCTBHUE, UCTIONB3Ys TeopeMy KyKOBCKOTO, €CJIM MacChl 3BEHLEB Ha-
xomsrcst B cooTHomenun m, =0,45-m,, m, =0,6-m,. JlaHHBIC IJIS TOCTPOCHUS

KUHEMAaTUYECKOW MEXaHMU3Ma CXEMBbI U ITIAHOB CKOPOCTEW U YCKOPEHUU B3ATh U3

3a7a4u 3.2, a IS COCTABJICHUS PACU€THOM CXEMbI — U3 3a7auu 4.2.
Pemenue 1)Ilo3aganHbIM reOMETPUUECKUM HapaMeTpaM CTPOUM

KMHEMATUYECKYI0 CXEMY IapHUPHOT'O0 MEXaHM3Ma B MacIITaOHOM K03 duIueHTe

e, =0,01 m/mm (puc. 4.9, a).

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

2) JUs TONYyYEHHOM KUHEMAaTUYECKOM CXEMbl MCXOASl U3 YCIIOBUSA
3ajaun 3.2 CTPOUM IIJIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciiTaOHOM Ko3(hdu-
uuenre (puc. 4.9, 0).

3) Ucxona wn3 ycmoBus 3anaun 4.2 COCTAaBIsAEM PACUETHYIO CXEMY
(puc. 4.9, a) ang wapHUpHOro MexaHusma. [Ipu 3ToM Ha 3BeHbSI MeXaHU3Ma Jei-
CTBYIOT CJIEIYIOIIUE CUIOBBIE (DAKTOPHI.

a) CUJIbl MHEpLUHU aTyHa 2 U KopoMebicia 3, H,

F =m,-a; =4,5-7050=3172,5,
u 2

2

F, =06-m,-a, =0,6-4,5-390,0=1053.

a3

0) CuIBI TSKECTH 3BEHbEB MeXaHu3Ma, H,

G, =m, -q=0,45-m,-q=0,45-45-981=19,86,
G,=m, -q=45-981=44]5,
Gy=m,-q=0,6-m, q=0,6-4,5-9,81=2649.

B) MOMEHTHI Mapbl CUJT MHEPLIMH 1IaTyHa 2 1 Kopombicaa 3, H-m,

-€,=0,059-1387,5=81,86,

M -€,=0,04-2142,86 =85,71.

M J
) Sy
U3 S;

3amMeHsieM MOMEHThI Hapbl CUJI MHEPLMH IIaTyHa 2 U KOpOMBbICHA 3 SKBU-
BAJICHTHBIMU Napamu cwi, H u nomyyaem

M
F. =F = ”2:%:204,65,
M2 M2 ZAB O,
M
F, =F, =—2 SLLYLNS YRS
3 3 zBOl 0,35

V]
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

M, =0,01 ——
MM

Puc. 4.9. CunoBoii aHanu3 MAapHUPHOTO MEXaHU3Ma

4) B macmrabHoM K03 GUIIMEHTE CKOPOCTEH CTPOMM MOBEpHYTHIM Ha 90°
IUTAaH CKOPOCTEH, TOBOPOT OCYIIECTBIISIEM B HAINPaBJICHUU JABUKCHUS KPUBOIIUIIA
(puc. 4.9, 6). Cnenysa teopeMe KyKOBCKOTO, NMEPEHOCUM B OJHOMMEHHBIE TOYKHU
MOBEPHYTOTO IUTAHA C KUHEMATHYECKOM CXEMBl INIAPHUPHOTO MEXaHHW3Ma

(puc. 4.9, a) BekTOpa cui Gl, G

G,, FHZ, FH4, , FMz’ FM4 ufF,
BYIOIIIME HA 3BEHbsI MexaHu3ma (puc. 4.9, 6). Jlnsa onpenenenusi BETUYUHBI ypaB-
HOBEILMBAIOLIEH CHUJIBI COCTABUM CYMMY MOMEHTOB BCEX CHUJ, JCHCTBYIOIIHMX Ha

JTAHHYIO CHCTEMY OTHOCHTEJIBHO IOJIFOCa MIOBEPHYTOT'O TIaHA CKOPOCTEH:
2m(F;), =0, nm

29 , JICHUCT-
4

Gy hy+F, h+G -h+F, h+F, h—F, h+F, -h, - F, -|pa|=0,

rae m, (G,)=0, 1. k. TMHUY AeHCTBUA BeKkTOpa G|, NPOXOAAT Yepe3 IOIIOC IIaHa
CKOPOCTEH TOYKYy p, a IUIEYd MOMEHTOB /1, =19 mm, h, =21 mMm, h,=3 mmM,
h, =14 mm, hy =14 mm, h =40 MM, 7, =31 mwm,

CrnepoBatellbHO. ypaBHOBeIIMBaroIas cuia, H,

pa‘ =48 Mm.

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

F G2'h1+FH2'h2+G3'}L3+FH3‘h4+FA’42'h5_FM2'h6+FM3'h7
- [pa .
(44,15-19+3172,5-21+26,49-3+1053,0-14+j

_ +204,65-14—204‘;§5-40+244,88-31 _1761.52 H.

YpaBHOBEMIMBAKOMMK MOMEHT, H - M,

M,=F,-l, =1761,52-0,30=528,46.

Y 04

B b1 B 0 1. CuioBoe ynpasisitoniee Bo3aeiicTsue paBHo 528,46 H- M.

3amaua 4.15. Jlis KyJucHOro MeXaHHM3Ma OMNPENENIUTh CUIIOBOE YIIpPaB-
JSIIOIIee BO3/ICMCTBUE, UCTIONB3Ys TeopeMy JKYyKOBCKOTO, €CJId MacChl 3BEHbEB Ha-
xofsrcs B coornourennn m, =0,29-m,, m, =0,38-m,. JlaHHble U TOCTPOCHUS

KMHEMAaTUYECKOM CXEMbl MEXaHU3Ma U IUIaHOB CKOPOCTEW M YCKOPEHUU B3SITh U3
3aga4u 3.3, a I COCTABJICHUS PACUE€THOM — CXEMBbI U3 3aj1aun 4.3.

Pemenue 1)Ilo3aganHpiM reoMeTpUYECKUM MapamMeTpaM CTPOUM
KHHEMATHYECKYI0 CXeMy KYJIHCHOTO MEXaHW3Ma B MacmTaOHOM KO3 QUIIUCHTE
mmH p, = 0,01 m/mm (puc. 4.10, a).

2) Ins TONYyYEHHOW KUHEMAaTHYECKOM CXEMbl HCXOJs U3 YCIOBHUS
3aj1auu 3.3 CTPOMM IUIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciITaOHOM Kodhdu-

ruenTte (puc. 4.10, 0).

Puc. 4.10. CunoBoil aHanu3 KyJIMCHOTO MEXaHU3Ma

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

3) Ucxona wn3 ycmoBus 3amaun 4.3 COCTAaBISIEM PACUETHYIO CXEMY
(puc. 4.10, a) ans kynucHoro MexanusMma. [Ipu 3ToM Ha 3BeHbSI MEXaHU3Ma JEUCT-
BYIOT CJICAYIOIINE CHIIOBBIE (DaKTOPBHI.

a) CUJIbl MHEpUUH TOoJI3yHa 2 U Kynucsl 3, H,

F, =my-ag =425-20,02=85,08 H,

F, =m, -a; =0,38-m,-a; =0,38-425-385=62,18.
0) CHJIBI TSDKECTH 3BEHBEB MeXaHu3Ma, H,
G, =m, -q=029-m,-q=029-425-981=12,09,
G,=m, q=038-m,-q=038-4,25-9,81=1584,
G, =m,-q=425-981=41,69.

B) MOMEHT Mapbl CUJI MHEpUUH KyJIHchl 3, H - M,
M, =J; -&,=0,043-17,60=0,757.
3

13
3amMeHsieM MOMEHT Hapbl CUJI HHEPUUHU KyJIUCHI 3 apoi cui, H:

ro_p M 0757
My My 0,34

AB

=223,

4) B macmtabHoM Ko3(phuUleHTe CKOPOCTEH CTPOUM MOBEPHYTHIM HA 90°
IUTAaH CKOPOCTEH, TOBOPOT OCYIIECTBIISIEM B HAIIPaBJICHUU JABUKEHUS KPUBOIIUIIA
(puc. 4.10, 8). Cnenys Teopeme KyKOBCKOTro, IEPEHOCUM B OJHOMMEHHBIE TOUYKH T10-
BEPHYTOI'0 IUIAHA C KUHEMATHUYECKOW CXEMbl KyJUCHOro mexanmsma (puc. 4.10, a)

BekTopa cun Gy, G,, G, Fﬂz’ FH3, FM3 u FMz’ JICUCTBYIOIIMX HA 3BCHbA MEXa-

Hu3Ma (puc. 4.10, g). Jljist onpeiesieHus] BEIMYMHBI YPaBHOBEIIUBAIOIIEH CUIIBI CO-
CTaBUM CyMMY MOMEHTOB BCEX CHJI, JCUCTBYIOIIMX Ha JAHHYI CUCTEMY OTHOCH-
TEIBHO MOJI0CA TOBEPHYTOT'O TJIaHa CKOPOCTEH.

2m(F;),=0, nm
G,-h—=F, h+F, h+G -h—F, -h—F,|pa|=0,

rae m, (G,)=0, T. K. TMHUA NEHCTBHSA BEKTOPA G’l MIPOXOJIUT Yepe3 MOII0C MIaHa
CKOPOCTEH TOYKY p, a mieyn MOMEeHTOB A =40 mm, h, =3 MM, h, =19 mm,
h, =6 MM, h, =46 mm,
YpasHoBemmuBaromas cuia, H,
Fy - G, - h, —F, hy+ Fy hs+ Gy Iy - K, -h, _
|pd
15,84-40-62,18-6+2,23-46+41,69-19—-85,08-3

_ =16,98.
53

pa‘ =53 mMm.
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

YpaBHOoBemMBaKOIMii MOMEHT, H'M,

My =F,-l,, =1698-0,20=3396.

B b1 B 0 1. CunoBoe ynpasistoiiiee Bo3aeicTre paBHo 3,396 H- M.

3amaua 4.22. J[ns MexaHW3Ma Kayarollerocs TPaHCIOpTEpa OMpPENesUTh
CUJIOBOE YIPaBJSIOIIEE BO3ACHCTBHE, UCTIONB3Ys TeopeMy JKykoBckoro. /[aHHbIe
JUIS. TIOCTPOEHUS KHHEMATUYECKOW MEXaHuW3Ma CXE€Mbl M IUIAHOB CKOPOCTEU
YU YCKOPEHWH B3ATh M3 3a4aud 3.4, a O COCTaBICHUS PAcYeTHOM CXEMBbl —
u3 3a1aun 4.16.

Pemenue 1)Ilo3aganHpIM reOMETpUUYECKUM MapaMeTpaM CTPOUM
KMHEMAaTHYECKYI0 CXeMy MEXaHH3Ma Kauyalollerocs TpaHCIopTepa B MacIITabHOM

ko3¢ puumente e p, = 0,01 m/mm (puc. 4.17, a).

2) lnd TONMYyYEHHOW KHHEMAaTHYECKOM CXEMbl WCXOId W3 YCIOBHS
3ajauu 3.6, CTPOMM IJIaH CKOPOCTEW B COOTBETCTBYIOIIEM MacIITaOHOM KO3(Pu-
nuente (puc. 4.17, 0).

3) Ucxona wn3 ycinoBus 3amauu 4.16 cCoCTaBiasieM pacyETHYIO CXEMY
(puc. 4.17, a) nna MexaHu3Mma Kavaroierocsi Tpancrnoprepa. [Ipu 3Tom Ha 3BeHbBsS
MEXaHU3Ma JEUCTBYIOT CIEAYIOIINE CUIIOBBIE (PAKTOPHI, KOTOPBIE OMPEACINIAEM IO
IpUBEJIEHHBIM (hopMyIaMm.

Cunpl HHEpUMHY 3BEHBEB MeXaHu3Ma, H, paBHbI

F =m, a =182-0=0H,

u

F, =m,-ag — 521014 =527.28,
2
F =m,- a53 =3,9-68,95=26891,

a3

F =m,-a, =390-52,73=205,65,

Hy, 4 S4
F =m-a, =2,34-12,17=28,48.
s 5

CuJIpl TSDKECTH 3BEHBEB MECXaHHu3Ma, H, PaBHBL

G =m -q=182-981=1785,
G,=m,-q=5,2-981=51,01,
G,=m;-q=39-981=38,26,
G,=m,-q=39-9,81=38,26,

G, =m,-q=234-9.81=2296.

MoOMEHTBI nTapbl CUJI MHEPLUY 3BeHbEB, H - M, paBHBI

M, =Js -¢,=0,00679-0=0,
M, =Jg -&,=0,035909-16,43=0,97,

2
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

¢ "€ =0,00721-253,5=133;
3

=J, -¢,=0,02188-351,0=7,68;

Sy

M, =Jg -8;=J -0=0.

Hs

M
13
MI/I
4

3aMeHsieM MOMEHTHI Mapbl CUJI HHEPIUU IIATYHOB 2, 4 U KOpombIcia 3 3K-
BHUBAJICHTHBIMU NapaMu cuil, H, u nmonyyaem

M
F, =F, =—2 07 s 60,
2 > [, 037
M, 183
F =F =—53="°"-9]5,
My oM 0,20
1
M
F =F = “4=7’68=29,54.
My My ZCD O,

Puc. 4.17. CunoBoii aHa/In3 MeXaHU3Ma Ka4darollerocsi TpaHcoprepa

4) B macmtabHoM ko3P huUleHTe CKOPOCTEN CTPOUM MOBEPHYTHIM HA 90°
IUTaH CKOPOCTEH, MOBOPOT OCYUIECTBIISIEM B HAIllPaBJICHUU JABUKEHUS KPUBOILIUIIA
(puc. 4.17, 6). B ogHOMMEHHBIE TOYKH MOJIYYEHHOU (PUTYpHl ¢ KUHEMATUYECKON
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

CXEMbI ME€XaHu3Ma Kaydarouierocs Tpancnoprepa (puc. 4.17, a) HepeHOCHM BEKTOpa
BHeH_IHI/IXCI/IJIG G G G G FPl F F FHS,F ,F F, , F,

My> My UMy

F,, n F, '\ » AEUCTBYIOIIME Ha 3BCHbS MEXAHHU3Ma (pI/Ic. 4.17, 8). s onpeaeneHus
4 4

BEJIMYMHBl YPaBHOBEIIMBAIOIICH CHUJIBI COCTaBUM CyMMY MOMEHTOB BCEX
CUJ, JCUCTBYIOIIMX Ha JAHHYIO CUCTEMY OTHOCUTEIBHO IMOJI0Ca MOBEPHYTOTO
TJIaHA CKOPOCTEM:

Zm(F;.)p =0, niu
Gy h+Gyhy+ Gy hy—F, hy+F, -h—F, -h+F, | pd| -
_FM2 'hé_FM2 'h9_FA'44 'h7_FM4 'hs_FM3 -‘pb‘+Fy-‘pa‘=O,

—

rae m,(G,)=0, m, (G;)=0, mp(FA‘l )=0, T. K. TMHUM JEHCTBUA BEKTOPOB G
3

u G M3 IPOXOJIAT Yepe3 MOJIIOC TIaHa CKOPOCTEH TOUKY p, a TICYd MOMEHTOB

hy=1mm, h,=19 mm, h, =13 MM, hy =1 mm, b, =18 MM, A, =12 MM, h, =39 mmM,

hy =8 MM, hy =25 mm, =56 MM, =68 MM,

CrnenoBaTellbHO, ypaBHOBEIIMBarOIIas cwia, H, paBHa

_Gz'hl_G4’h2_G3‘h2+FH2 .hS_FH4 ’h4_'i‘F'H3 'hs_

=51 MMm.

—FHS .|pd|+FA'42 g + Fay, -y +FA'44 hy+ Fyy b+ Fyy | pb

F
|pal

-51,01-1-38,26-19-38,26-19+527,28-13 -205,65-1+268,91-18 —
—28,48-68+2,62-12+2,62-25+29,54-39+29,54-8+9,15-56 B

51
_10045,56

=196,97.

YpaBHOBEMIMBAOMMKA MOMEHT, H - M,

M,=F,-1,, =196,97-0,15=29,54.

YV 04

B b1 B 0 1. CunoBoe ynpasinstoiiee Bo3aencTeue paBHo 29,54 H-wm.

3anava 4.23. OnpenenuTs CUIOBOE YIIPABIAIONIEE BO3JECUCTBUE, UCIOJIb-
3ysa TeopeMy JKyKOBCKOro, €Clid MOJ3YH KPUBOIIMITHO-TIOJI3YHHOTO MEXaHHW3Ma
HAXOJUTCS TI0J] ACHCTBUEM CHIIBI MOJIE3HOrO CONMPOTHBIECHUA F . JlaHHbIE JUIs

MOCTPOCHUSI KUHEMATUYECKOW CXeMbl U TUIAaHOB CKOPOCTEW M YCKOPEHUU B3SITh U3
3ajauu 3.7, a Il COCTABJICHMSI PACUETHOM CXEMbl M 3HAYEHHUE CHJIBI MOJIE3HOIO
COIPOTHUBIICHUA — U3 3a/1a4u 4.6.

3anava 4.24. OnpenenuTs CUIOBOE YIIPABIAIONIEE BO3JECUCTBUE, UCIOJIb-
3y TeopeMy JKyKOBCKOro, €ciii KOPOMBICJIO MIAPHUPHOTO MEXaHM3Ma HAXOIUTCS

i
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4. CUNOBOW AHAINN3 NJIOCKUX PbIYAXHbIX MEXAHU3MOB

Imoa ,IICﬁCTBI’IGM CUJIBI IIOJIC3HOTO COIIPOTUBJICHUA Fnc' I[aHHBIC AJIA IIOCTPOCHUA

KMHEMaTHUYeCKOM CXEMbI U TJIAaHOB CKOPOCTEH M YCKOPEHHWH B3sTh U3 3aaauu 3.8,
a JUIg COCTaBJICHUSI PACUETHOM CXEMbl M 3HAYEHUE CHUJIbI MOJE3HOTO COMPOTHUBIIE-
HUs — 13 3aj1auu 4.7.

3anaua 4.25. OnpenenuTs CUIOBOE YIIPABIAIONIEE BO3JECUCTBUE, UCIOJIb-
3ys Teopemy JKyKOBCKOT0, €CJIM BBIXOJHOE 3BEHO IMJIOCKOTIO PhIYaXKHOTO MEXaHU3-
Ma HAXOIMTCs MOJ JEWCTBHEM CHIbI IMOJIE3HOTO conporuBieHus F . JlanHbie

JUISL  TIOCTPOCHHUSI KHUHEMAaTHYEeCKOM CXeMbl U IUIAHOB CKOPOCTEH  B3ATh
u3 3a1auu 3.9, a 71 COCTABJICHUSI pAaCUCTHOM CXEMbI U 3HAUYE€HHUE CHUJIbI TTOJIE3HOTO
CONPOTHUBIICHUA — U3 33/1a4M 4.8.
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5. AMHAMMYECKUM AHANKU3 NNOCKUX
PbIYAXKHbLIX MEXAHU3MOB

3agaua S.1. [Ton3yH 3 KpHUBOIIMIIHO-MOJA3YHHOrO MexaHu3Ma (puc. 5.1, a)
HAXOJUTCS MO AEUCTBUEM CHJIbI TTOJIE3HOTO CONPOTUBIICHUS FHC =200 H. Havitu

MPUBEICHHYIO CUIIy W MPUBEACHHBIII MOMEHT cwuil. J[aHHBIE JUIsl OCTPOEHUS KH-
HEMATHUYECKON CXEMbl MEXaHU3Ma U IIaHa CKOPOCTEH B3STh U3 3agauu 3.1, a nis
COCTaBJICHUSI pacYETHOM cXeMbl — u3 3a1a4y 4.1 u 4.17.

Pem e nue 1)Ilo3aganHpIM reOMETpUUECKUM HapaMeTpaM CTPOUM
KMHEMATUYECKYI0 CXEMY KPHUBOIIUITHO-MIOJ3YHHOIO MEXaHuW3Ma B MaclITaOHOM
koo puumenrte e p, = 0,01 m/mm (puc. 5.1, a).

2) Ins TONYyYEHHOW KUHEMATHYECKOHM CXEMbl HCXOJs U3 YCIOBHUS
3aj1auu 3.1 cTpouM TUIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciITabOHOM Kodhdu-

ruenTe (puc. 5.1, 0).
3) Ucxona u3 ycnosus 3amad 4.1 m 4.17 cocraBisieM pacyETHYIO CXEMY

(puc. 5.1, a) KpUBOMIMITHO-TIOJI3YHHOTO MexXaHu3ma. [Ipu 3ToM Ha 3BEHbS Mexa-
HU3Ma [MOMHMO CHJIBI IOJIE3HOTO CONPOTHBIIEHUS JEHCTBYIOT CIEAYIOIINE CHUIIO-
BbI€ (PaKTOPBHI.

Cunbl TSXKECTU 3BEHbEB MeXaHu3Ma, H, KoTopble paBHBI

G =m -9=045-m,-q=0,45-3,4-981=15,01,
G,=m,-q=3,4-981=3335,
G,=m;-q=0,6-m,-q=0,6-3,4-9,81=20,01.

4) Bocnions3yemcs Teopemoii JKykosckoro. B macmrabnoMm ko3duiuen-

T€ CKOPOCTEH CTPOUM MOBEPHYTHIM HA 90° miIaH CKOPOCTEH, TOBOPOT OCYIIECTBIISI-

€M B HalpaBJICHUHU ABWKEHHS KpuBoluma (puc. 5.1, 8). B ogHOMMEHHbIE TOYKHU
MOJIy4YeHHOU (PUTYpBI C KHHEMAaTUYECKON CXeMbl KPUBOUIUITHO-TION3YHHOTO MeXa-

Hu3Ma (puc. 5.1, a) nepeHocuMm BekTopa BHemnux cun Gy, G,, G;, F , neicr-

BYIOILLIME HA 3BEHbsI MexaHu3ma (puc. 5.1, 8). s onpenenenuss BETUYUHBI ypaB-
HOBEILIMBAOIIEH CHJIbI COCTABUM CYMMY MOMEHTOB BCEX CHJI, NEHCTBYIOIIMX Ha
JAHHYIO CUCTEMY OTHOCUTEINIBHO MOJI0Ca [IOBEPHYTOTO IJIaHA CKOPOCTEH.

2m(F;), =0, nm
Gz'hl_Fnc"pb‘""Fy -‘pa‘:O,

— —

rae m, (G) =0, m, (G,)=0, 1. k. tuHUK nedcTBUst BEKTOPOB G, U G, MPOXOMST
4yepe3 MOMIOC IUIaHAa CKOPOCTEM TOYKYy p, a IUIEYd MOMEHTOB /1, =19 mm,
‘ pb‘ =46 MM,

pa‘ =48 mm.
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

Puc. 5.1. IlpuBenenue cui 4j1s1 KpUBOLIUITHO-TIOJ3YHHOTO MEXaHU3Ma

Otcrona ypaBHOBemMBaromias cuna, H,

Foo'|Pbl=Gy -l 200-46-33,35-19
|pa| 48

y =

=178,46.

5 3 TPETHEIrO 3aKOHA Herotona HU3BCCTHO, UYTO «CHJIa I[GﬁCTBHH paBHa CHJIC
HpOTHBOI[GﬁCTBPISI», T. €.

— —

F, =-F,,

IJ€ 3HaK «—» YKa3bIBA€T, YTO BEKTOP NMPUBEACHHOW CHJIbI HAMPABJICH IO JUHUU
JICUCTBUSI BEKTOPA YPABHOBEIIMBAIOIINI CHJIbI, HO B TPOTUBOIIOJOXHOM HaIlpaB-
neHuu. Torma npuBeaeHHas cuia, H,

F, =|F,|=17846.
[TpuBenennsiit MoMeHT, H - M,

M, =F,1,,=17846-0,24=4283.

II "04

B b1 B 0 n. IlpuBenennas cuna paBHa 178,46 H, a npuBe€HHBI MOMEHT
cun coctapisieT 42,83 H- M.

3amaua 5.2. Kopowmsiciio 3 mapHUpHOro Mexanu3ma (puc. 5.2, a) HaXOAuT-
Cs TIOJT ICMCTBUEM CHJIBI TIOJIE3HOTO COMPOTHUBIIEHUS FrIC =600 H. Halitu npuBe-

JIEHHYIO CHJIy Y TIPUBEJICHHbI MOMEHT CHJI. JlaHHBIE I MOCTPOEHUS KUHEMATH-
YECKOM CXEMbl MEXaHHM3Ma U IJIaHa CKOPOCTEN B3SITh U3 3aja4yu 3.2, a JJisl COCTaB-
JICHUS pacueTHOM cxeMbl — u3 3a1a4 4.2 u 4.18.

i
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

Puc. 5.2. [IpuBeaenue cui 1yisi IApHUPHOTO MEXaHU3MA

Pem e nue 1)Ilo3a1aHHBIM T€OMETPUUECKUM MMAPAMETPAM CTPOUM
KMHEMAaTHYECKYI0 CXEMY IapHUPHOTO MEXaHW3Ma B MacIITaOHOM Ko3(duiinenrte

mmH p, =0,01 m/Mm (puc. 5.2, a).

2) Ins 1MONMy4YeHHOM KHUHEMAaTHYECKOM CXEMbl MCXOAS U3  YCJIOBHS
3aj1auu 3.2 CTPOUM IUTaH CKOPOCTEW B COOTBETCTBYIOLIEM MacIITaOHOM Ko3(hdu-
nuenre (puc. 5.2, 0).

3) Ucxona u3 ycnoBus 3amad 4.2 u 4.18 cocraBisieM pacUETHYIO CXEMY
(puc. 5.2, a) mapHuUpHOrOo MexaHu3Ma. [Ipu 3TOM Ha 3BEHBS MEXaHHU3Ma MMOMUMO
CHWJIBI TIOJIE3HOTO COMIPOTHUBIICHHUSI, IECHCTBYIOT CIACAYIONINE CUIIOBBIE (DAKTOPHI.

Cuuibl TSKEeCTH 3BEHbEB MeXaHu3Ma, H, koTopbie paBHbI

G =m -q=045-m,-q=0,45-4,5-9,81=19,86,

G,=m,-q=45-981=44,15,

G,=m;-q=0,6-m,-q=0,6-4,5-9,81=26,49.

4) Bocrionws3yemcst Teopemoii JKykoBckoro. B macmrabaoM ko3 duruen-
TE€ CKOPOCTE CTPOMM TIOBEPHYTHIH Ha 90° IMTaH CKOPOCTEH, TTOBOPOT OCYIIECTRIIS-
€M B HallpaBJICHUH JIBH>KEHMs KpUBOIIMIA (puc. 5.2, 8).

B onHOWMEHHBIE TOYKH TMONYYEHHOH (QUTYpHl C KHHEMATUYECKOH CXEMBI

— —

[IAPHUPHOTO MexaHu3Ma (puc. 5.2, a) nmepeHocuM BekTopa BHemHuX cuin G,, G

G,, F_, nelicTByromumx Ha 3BeHbsl MexaHu3Ma (puc. 5.2, g). s onpenencHus Belu-

3° " mc

1° 2

W S
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

YMHBI YPABHOBCIIUBAIOIIEH CHIIBI COCTABUM CYMMY MOMEHTOB BCEX CHJI, ICHCTBYIO-
IIMX Ha JaHHYIO CHCTEMY OTHOCHTENIBHO TIOJIFOCA TTOBEPHYTOI'O IIaHa CKOPOCTEHA.
2m(F;), =0, nnm

Gz-h1+G3-h2+FHc-‘pb‘—Fy-‘pa‘:O,

—

rae m,(G,)=0, T. K. TUHUK IEUCTBUS BEKTOpa G| MPOXOMAT Yepe3 MOIIOC MIaHa

CKOPOCTEH TOYKY p, a IUIEYM MOMEHTOB /1, =25 MM, h, =5 MM, pb‘=40 MM,
‘ pa‘:62 MM.
Orcroga ypaBHOBeIIMBaromas cuia, H,
G,-h +G,-h +F -\pb . . :
g GG E, Pb| _ 44.15-25+26,49-5 +600 040700,
‘pa‘ 62

IIpuBenennas cuna, H,
F,, =|F,|=407,04.

[TpuBenennsiit MomeHt, H - M,

M, =F, -1, =407,04-03=122]1.

B b1 B 0 A. IIpuBenennas cuna pasHa 407,04 H, a npuBe1eHHBI MOMEHT
cuia cocraBisgeT 122,11 H-wm.

3apava 5.3. Kynuca 3 kynucHoro mexanusma (puc. 5.3, a) HaxXoauTcs
o[ ICHCTBUEM CHIIBI TOJIe3HOTO comportusieHust F =320 H. Haiitu mpuseneH-

HYIO CUJIy W NPUBEJIECHHBIA MOMEHT Cui. JlaHHBbIE IJi1 TOCTPOCHHS] KMHEeMaTh4de-
CKOM CXE€Mbl MEXaHU3MAa M IUIaHA CKOPOCTEW B3ATh U3 3aj1auu 3.3, a Il COCTaBIIE-
HUS pacyeTHOM cxeMbl — 13 3a1a4 4.3 u 4.19.

Pemenue 1)Ilo3agaHHpIM reOMETPUUECKUM HapaMeTpaM CTPOUM
KMHEMAaTHYECKYI0 CXEMYy KPHUBOIIMITHO-MIOJI3YHHOIO MEXaHH3Ma B MacIITaOHOM
koo dunmente mmn p, = 0,01 m/mm (puc. 5.3, a).

2) I TONMYyYEHHOW KHHEMATHYECKOM CXEMbl MCXOIS W3 YCIOBHSA
3aj1a4u 3.3 CTPOUM IUIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaclITaOHOM KO3 (du-
nuenre (puc. 5.3, 0).

3) Ucxons u3 ycnoBus 3a1a4 4.3 u 4.19 cocrtaBisieM pacueTHYH CXEMY
(puc. 5.3, a) kynucHoro MmexanusMma. [Ipu 3ToM Ha 3BEHbSI MEXaHU3Ma IOMUMO CH-
JIbI TIOJIE3HOTO COIPOTUBIIEHUS IEHCTBYIOT CIEAYIOLINE CUIIOBBIE (DAaKTOPBI.

Cuiel TSKECTH 3B€HBEB MeXaHn3Ma, H, KoTopsle paBHBI

G, =m -q=029-m, -q=029-425-981=12,09,
G,=m,-q=038-m,-q=0,38-4,25-9.81=1584,

G, =m,-q=425-981=41,69.

i
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

BA

b, s,
9] 6

Puc. 5.3. [IpuBeaenue cuin uist KyJUCHOTO MEXaHU3Ma

A

4) Bocnionb3yemcst Teopemoii JKykosckoro. B macmrabaom koddduruen-
TE CKOPOCTEN CTPOMM MOBEPHYTHIN Ha 90° I1aH CKOPOCTEH, IIOBOPOT OCYIIECTBIIS-
€M B HalpaBJICHUH JBIKEHUs KpuBomuma (puc. 5.3, 6). B ogHOMMeHHBIE TOYKH
MOJIYYCHHOW (UTYPHI C KHHEMATHYECKOW CXEMbl KYJIHCHOTO MEXaHHW3Ma

(puc. 5.3, @) nepeHocuM BekTopa BHeWHUX cun G, G,, Gy, F, , NeicCTByOIHE

Ha 3BeHbA MexaHu3Mma (puc.5.3,6). i ompeneneHus BEIUYUHBI ypaBHOBEIIIN-
BAIOIIIEW CHJIBI COCTABUM CYMMY MOMEHTOB BCEX CHJI, JE€HMCTBYIOIIMX Ha JAHHYIO
CHUCTEMY OTHOCUTEJIBHO IIOJIFOCA ITOBEPHYTOTO IJIaHA CKOPOCTEN.

2m(F;), =0, nnm

G,-h +G,-h,—F, _-h,—F,|pa=0,

3

—

rae m, (G,) =0, T. K. 1MHUSA JeHCTBHA BEKTOpa G, MPOXOIUT YEPE3 TOJIIOC TIJIaHa

CKOPOCTEH, a mieyn MOMEHTOB /1, =40 MM, 1, =19 MM, h, =22 MM, pa‘ =53 MM.
Otcrona ypaBHOBemmBaromias cuia, H,
G,-h +G,-h,—F -h . .19 — .
F, = My TGy, =L :15,84 40+41,69-19-320 22:_105’93.

‘pa‘ 53

i
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

3HaK «—» O3HAYaeT, YTO BEKTOpP YpPaBHOBEIIMBAKOUIEH CHIIBI JEHCTBYET
IIPOTUBOIIOJIOKHO HAIIPABJICHUIO, IOKA3aHHOMY Ha puc. 5.3.
[IpuBenennas cuna, H,

F, =|F,|=10593.

ITpuBenennsiit MoMeHT, H - M,

M, =F,-l, =10593-0,2=2119.

II II

B b1 B 0 a. IlpuBenennas cuna paBHa 105,93 H, a npuBeeHHBI MOMEHT
cuia cocrapisger 21,19 H-Mm.

3agaua 5.6. [lom3yn 3 MexaHu3Ma Kaydarollerocsi Tpancroprepa (puc. 5.6, a)
HAXOJUTCS MO AEUCTBUEM CHJIBI TIOJIE3HOTO COMPOTUBIICHUS FHC =450 H. Havitu

MPUBEICHHYIO CUJTy U MPUBEIACHHBIA MOMEHT. J[aHHBIE ISl TOCTPOCHUSI KUHEMA-
TUYECKOUN CXeMbl B35Th M3 3a7a4u 3.6, a 171 COCTABJICHUS] PAaCUETHON CXEMBI — U3
3agad 4.16 m 4.22.

Pemenue 1)Ilo3ananHpiM T€OMETPUUECKAM MapaMeTpamM CTPOUM
KMHEMATUYECKYI0 CXEMY MEXaHW3Ma Kaudarollerocsi TpaHcnoprepa B MaciITabHOM
koo dunmente amn p, = 0,01 m/mm (puc. 5.6, a).

2) Ins TONYyYEHHOW KUHEMAaTHYECKOM CXEMbl HCXOJs U3 YCIOBHUS
3aj1auu 3.6 CTpOUMM IUIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciITaOHOM Kodhdu-
uuenre (puc. 5.6, 0).

3) Ucxona n3 ycnosus 3ama4d 4.16 u 4.22 cocTtaBisieM pacyETHYIO CXEMY
(puc. 5.6, a) MmexaHn3Ma Kavarouierocs Tpancrnoprepa. Ilpu 3Tom Ha 3BeHbsI Mexa-
HU3MA MMOMUMO CHJIBI TOJIE3HOTO CONMPOTHUBIICHUS JEHUCTBYIOT CIEAYIOLIME CHUIIO-
BbI€ (PaKTOPBHI.

Cunel TSXKECTU 3B€HbEB MeXxaHu3Ma, H, KoTopble paBHBI

G, =m -q=182-981=1785,
G,=m,-q=52-981=5101,
G,=m,-q=39-9,81=3826,
G,=m,-q=39-981=3826,

G, =mg-q=234-9,81=2296.
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Y

0 8

Puc. 5.6. HpI/IBGIICHI/Ie CUJI JIs1 MCXAaHU3Ma Ka4arolICrocs TpaHCIIOPTEpa

4) Bocnions3yemcst Teopemoii JKykosckoro. B macmtabuoMm ko3duiuen-
Te CKOPOCTEH CTPOUM MOBEPHYTHIH Ha 90° 1JIaH CKOPOCTEH, TTOBOPOT OCYILECTBIIS-
€M B HallpaBJICHUU JABW)KEHHUs KpuBolumna (puc. 5.6, 6). B onHoOMMeHHbIE TOUKH
HOJyYEHHOU (UTYypbl ¢ KHHEMATHYECKON CXEMbl MEXaHM3Ma KayaroLerocs: TpaHc-

noprepa (puc. 5.6, a) nepeHocuM BekTopa Buemnux cun G, G,, G;, G,, G, F,_,

JCHCTBYIOLIMX Ha 3BCHbs MexaHu3Ma (puc. 5.6, 6). s onpeaeseHus BeTHYHHBI
YPaBHOBEIINBAKOIICH CHIIBI COCTABUM CYMMY MOMEHTOB BCEX CHII, JICHCTBYIOIINX
Ha JIaHHYIO CHCTEMY OTHOCHTEINBHO MOJFOCA TIOBEPHYTOr'O [UIaHA:

Zm(Fl.)p =0, wm

Gz-hl+G4-h2+G3-h2—FHC-‘pd‘—Fy"pa‘zO,

— —

rae m, (G,)=0, m, (G,)=0, T. K. TuHUK 1eHCTBUA BEKTOPOB G, U G, MPOXOIAT

5
4epe3 MOIIOC IIJ1aHa CKOPOCTEN TOUKY p, 4 IIEYU MOMEHTOB /1, =1 MM, A, =19 mm,
‘ pd ‘ =68 MM,

Otcrona, ypaBHOBeIIMBaroIas cuia, H,

pa‘ =51 mm.

i
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Fy: =

|pal
~5L,01-1+38,26-19+38,26-19—-450- 68
51

3HaK «—» O3HA4YaeT, YTO BEKTOP YPAaBHOBEUIMBAIOUIEH CHUJIbI JEHCTBYET
MIPOTUBOMOJIOKHO HANTPABIICHUIO TOKA3aHHOMY Ha puc. 5.6, 6.
[IpuBenennas cuna, H,

=-570,49.

F, =|F,|=570,49.

[IpuBenennsiit MoMeHT, H - M,

M, =F,-1,, =570,49-0,15=85,57.

II "04

B b1 B 0 . [IpuBenennas cuna paBHa 570,49 H, a npuBeaeHHBINT MOMEHT
cui coctaBisaeT 85,57 H-wM.

3apmava 5.7. HaliTu npuBeIeHHYIO CUTy M TPUBEJICHHBI MOMEHT CHUJI, €CJIH
MOJ3YH 3 KPUBOLIMITHO-NIOJI3YHHOIO MEXAHU3MA HAXOAUTCS IMOJ AEUCTBUEM CHUJIBI
TOJIE3HOTO CONPOTUBICHUS F' . JIaHHBIC 1JIs TOCTPOCHUS KHHEMATHIECKOM CXe-

MBI Y IIJIaHAa CKOPOCTEN B3STh U3 3a/1au 3.7, a I COCTABJIEHUS PACUETHOW CXEMBI
Y 3HAYEHUE CUJIBI OJIE3HOTO COMPOTUBIICHUS — U3 3a7auu 4.6.

3anava 5.8. HaliTu npuBeieHHYIO CUTy M TPUBEJICHHBI MOMEHT CHUJI, €CJIH
KOPOMBICJIO 3 MIAPHUPHOTO MEXAHU3MAa HAXOJIUTCS MO/ IEMCTBUEM CUIIbI MOJIE3HO-
ro comporuBieHus [ . JlaHHbBIE JUTsl TIOCTPOCHUS KHHEMATHICCKOM CXEMBI H ILTa-

Ha CKOPOCTEW B3ATh M3 3a7auM 3.8, a Il COCTABJIEHUS pACUETHOW CXEMBI U 3HaYe-
HUE CUJIbI TIOJIE3HOTO COMPOTUBJIEHUS — U3 3a71a4u 4.7.

3amava 5.9. HaliTu npuBeIeHHYIO CUTy M TPUBEJICHHBI MOMEHT CHUJI, €CJIH
BBIXOJHOE 3BEHO IUIOCKOTO PBIYaKHOIO MEXaHW3Ma HaXOIUTCS II0J JEHUCTBUEM
CHIIBI TIOJIC3HOTO COMPOTHUBICHUS £ . JlaHHBIC IS TOCTPOCHUS KHHEMATHYCCKOM

CXEMBbI M IUIaHAa CKOPOCTEHM B3ATh W3 3a1auu 3.9, a Ui COCTaBJIEHHUS PacCUETHOMU
CXEMBbI ¥ 3HAUYECHHE CUJIBI ITOJIE3HOTO COMPOTUBIICHUS — U3 3a/1a4u 4.8.

3agaua 5.10. 13 ycnoBus 3a1a4u 5.1 HalTH NPUBEICHHYIO MacCy W MpHU-
BEJICHHBI MOMEHT MHEPIIUU, a TAKKE MOCTPOUTH JUHAMUYECKYIO MOJEIh KPUBO-
IIUITHO-TIOJI3YHHOTO MexaHu3ma (puc. 5.7, a). JlanHble 171 TOCTPOCHUS KWHEMa-
TAYECKOUN CXEMBbI U IIaHA CKOPOCTEMN B3ATh W3 3ajauu 3.1, IJ1s COCTABIICHUS pac-
YETHOU cxeMbl — 13 3a1a4d 4.1 u 4.17, a ayist nOCTpOCHUsT AMHAMUYECKON MOJIEIIH —
u3 3a1a4m S.1.

Pem e nmue 1)Ilo3a1aHHBIM T€OMETPUUECKUM [MAPAMETPAM CTPOUM
KMHEMATUYECKYI0 CXEMY KPHBOIIUITHO-MIOJI3YHHOIO MEXaHuW3Ma B MaclITaOHOM
koo uumente e p, = 0,01 m/mm (puc. 5.7, a).

W S
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5. AUHAMUYECKU AHATIU3 NJTIOCKUX PbIYAXHbBIX MEXAHU3MOB

2) Ins TONYyYEHHOW KUHEMAaTHYECKOM CXEMbl HCXOJs U3 YCIOBHUS
3aj1auu 3.1 CTPOUM IUIaH CKOPOCTEN B COOTBETCTBYIOIIEM MaclITaOHOM KO3 (hu-
uuenre (puc. 5.7, 0).

3) dns onpeneneHus NPUBEAECHHONM MacChl W IPUBEACHHOTO MOMEHTA
WHEPLHH BOCIOJIB3yEMCS METOJOM INpUBEACHUA. B kauecTBe 3BE€HA NpUBEACHUS
BEIOWpaeM KpUBOIIUI 1, 32 TOUKY MPUBEICHUS MPUHUMAET TIOJIBIKHYIO TOUKY A,
BCE OCTAJIbHBIC 3BE€HbS MEXAHU3Ma CYUTAEM IIPUBOJIUMBIMU 3BEHBSIMMU.

B o0iem cityvyae 3HaueHUsI TPUBEACHHON MacChl U IPUBEACHHOTO MOMEH-
Ta NHEPLIUY MEXAHU3MOB XaPAKTEPU3YIOTCS CIEAYIOIIMMH BBIPAKECHUSAMU:

my :mﬂ +mg, (5.1)
Jy=J+J, (5.2)

rjae mé, JIIT, mg , Jg — MOCTOSIHHAS ¥ TIEPEMEHHAsl 4YaCTHU MPUBEACHHON MACChl U

NPUBEIEHHOTO MOMEHTAa MHEPIIUU COOTBETCTBEHHO.
[TocTostHHBIE YacTH NMPUBEICHHON Macchl U MPHUBEIEHHOIO MOMEHTAa WHEP-
MU BbIYKCIISIEM 10 hopMyiam

m! = mp +mi+m,, (5.3)

II
Jh=ap e anwd =i ) (5.4)

rae J), m), Jy, my, J,, m; — IPUBEICHHbIE MOMEHTHI HHEPIIUHU U MACCHI, COOT-
BETCTBCHHO, PHEPIreTUYCCKON MAaIIMHBI, TPeoOpa3yIonero yCTpoHCcTBa U BeayIlle-

'O 3BCHA INIOCKOT'O PBIYA’KHOI'O MCXaHHU3Ma pa60qel71 MalllMHBI, ipl — IIePpCAaTOIHOC

OTHOLIEHUE OT POTOpPa SHEPreTUYECKOM MAaIMHBI JO BEIYIIETO 3BEHA ILIOCKOIO
PBIYAXKHOTO MEXaHU3Ma paboyeil MallluHBbI.

VYcnoBusMU 3a1a4n BEJIMYMHBI TPUBEJEHHBIX MOMEHTOB MHEPLHUHU U Macc
HHEPreTUYECKON MalIuHbl, MPeoOpa3yoIIero yCTpOUCTBa U NMEepeJaTOYHOE OTHO-
IIEHUE HE 3aJ]aHbl, CJIEOBATEIbHO, 3HAUEHUS ATUX MapaMETPOB NMPUPABHUBAEM K
Hy10. Tornaa o BelpaxkeHuto (5.3) moay4uMm, K,

ml =m =0,45-m,=0,45-3,4=1,53, (5.5)

a 1o BeIpaXKeHuIo (5.4), kr-Mm> —

Jl=J =0167-m -1} =0167-153-0,24* =0,0147. (5.6)

I
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A
M, =0,01 —
S B, S3 F—; MM
I © G\ttt 5N\
- Ilapamempol Ounamuueckoi mooenu
G YO E _17846H  my =62k

M, =4283H-m J, =0,2835kr M’

Puc. 5.7. K noctpoennto AMHaMU4eCKON MO
KPUBOILUITHO-TIOJI3YHHOTO MEXaHHU3Ma

[lepeMeHHBIC YacTH MPUBEICHHBIX MACChl I MOMEHTA MHEPIIMH HAWIEM 110
dopmynam

n—1 n—1
2.YE 23E
i=1 i=1

ml=—=&l = I (5.7)
IT 2 2 ?
VH VA
n—1 n—1
2->E 2> F
J=—=tb == (5.8)
Oy ]

rae V,=V,, ®f =, —IMHEHHAs U YIJIOBas CKOPOCTh 3BEHA MPUBCICHHS COOT-

n-1
BCTCTBCHHO, ZEZ — CyMMa KMHCTHUYCCKHX BHCPFHﬁ, Pa3sBUBACMBIX ITPHUBOAUMBIMU
i=1
3BCHBAMHU MCXaHHU3Ma, 71 — KOJITMYCCTBO ITOABUXHBIX 3BCHBECB MCXaHN3MaA.
CYMMa KHNHETHYCCKUX BHGPFHﬁ, Pa3BUBACMBIX IIPUBOAWMMBIMH 3BCHBLAMH

KPUBOIIMITHO-TIOJI3YHHOTO MEXaHHU3Ma, ONpeielieTcs o ¢popmylie

n—1
S E=E, +E,. (5.9)

i=1

Kunernueckass dHeprus 3BEHbEB MEXAHU3MOB 3aBHUCHT OT BUIOB JIBHXKE-
HUHM, UMU coBeplIaeMbix. OxapakTepu3yeM JBH)KEHHS, COBEPIIAEMBIE 3BEHBbSIMU
KPHBOILIMITHO-TIOJI3YHHOTO MEXaHM3Ma: KPHMBOIIMI | COBEpPIIAET TOJIBKO Bpalla-
TEJIBHOE JIBUKEHUE BOKPYT HEMOABWKHOW TOUKM O, MIATyH 2 — CIIOKHOE JIBHXKE-

i
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HUE, a MOJBYH 3 — moCcTynaTeiabHoe BIOJb npsmoil OB. CrieioBatelbHO, KUHETH-
YECKYI0 YHEPTHIO TPUBOIUMBIX 3B€HBEB MPEICTABUM B BUJIE

mZ.I/sz Js O)g
E = 242 , 5.10
2 5 5 (5.10)
m3VS32
E}: S (5.11)

rne J_, ®,, m,, m,, V_, V —MOMEHT HHEPLHH, YIJIOBas CKOPOCTh, MACCHI,
2 2 3

CKOPOCTH HCHTPOB MAaCC COOTBCTCTBYIOIIUX 3BCHLCB.

[IpenacraBuM KHHEMAaTHYECKHE TTapaMETPhl, COACPIKAIIUECS B BBIPAKCHUAX
(5.7), (5.8), (5.10) m (5.11), uepe3 2eMEHTHI TIJIaHA CKOPOCTEH:

V, =‘pa‘-uV, (5.12)

o, =‘pa‘—'“V, (5.13)
ZOA

Vsz :‘psz"”w (5.14)

o, =‘ab‘—'“V, (5.15)
ZAB

v, =psm. (5.16)

rie ‘ pal, |ab DS,

ckopocteit (puc. 5.7, 0).
[ToxcraBuB mocnenoBaTenbHO BbipakeHus (5.14)—(5.16) B (5.10)—(5.11),

3areM (5.10)—(5.11) B (5.9), a (5.9) u (5.12)+(5.13) B (5.7)+(5.8) u ympocTuB uX,
MOJIYYHM

, s DS, , W, — OTPE3KH U MACIITaOHBbIH KOd)PUIMEHT TITaHa

mg:‘psz‘z-k1+‘ab‘2-k2+‘ps3‘2-k3, (5.17)
Jg:stzf-kl+‘ab‘2-k2+‘ps3‘2-k3)-k4, (5.18)
rjae K03hGUIueHTHI, KF/MMz,
= 3% 14756107, (5.19)
pd
- Ji, _0,0833-my-155 0,0833-m, _

2 2 2

(lpal-Las)” (|pal-Las) |pdl (5.20)
=w=12,29-10_5,
48
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m; 0,6-m, 0,634

_ _ -5
;= > = 5 18 =88,54-10 , (5.21)
pa”  |pd
re ‘ pa‘ =48 MM, a Ko PuIeHT, M,
_72 _ 2 _
k,=1;,=0,24"=0,0576. (5.22)

OnpenenuB 3HAYEHUS] OTPE3KOB ‘ab‘ =42 MM, psz‘ =42 MM, ps3‘ =46 mMm

(puc. 5.7, 6), a Taxxke ¢ yuetom dopmyi (5.19)~(5.22) no Beipaxenuro (5.17) mo-
Jy4UM, KT, 9TO

m!l =422 .147,56-107° +427-12,29-107° + 46> -88,54-10° = 4,67, (5.23)

a 1o BeIpakeHuIo (5.18), kr-M?, uTO

JI = (422-147,56-107° +42212,29-107° + 46 - 88,54-107° )0,0576 = 0,2688.(5.24)

[loacraBuB HaljeHHbIC MO BhIpaxkeHUsIM (5.5)—(5.6) u (5.23)+(5.24) 3naue-
HUs B popMyItbl (5.1)—(5.2) ¥ BEIUUCTUB UX, MTOTYYUM
MPUBEIECHHYIO MaccCy, KI', PaBHYIO

m. =1,53+4,67=62,

¥ IPMBEICHHBIA MOMEHT UHEPIUM, KT - M”, paBHBIH
J; =0,0147 +0,2688 = 0,2835.

4) CocraBiiieM TMHAMHYECKYIO MOJEINb: OepeM 3BEHO MpHUBEACHHS (KpH-
Bommn 1), coeanHseM CO CTOMKOW TMOCPEICTBOM KHHEMAaTHYECKOW BpalaTelbHOU
napbl U OTPaHUYMBAEM 00JIaCTh CYIIECTBOBAHMS TUHAMUYECKONU Mojienu (puc. 5.7, 6).
Jlns coxpaHeHUsl DKBHUBAJIEHTHOCTH AWHAMUYECKON MOJIEIU U PACUECTHOU CXEMBI
KPUBOIIMITHO-TIOJI3YHHOTO MeXaHu3Ma (puc. 5.7, a) K TOUKEe NMPUBEIICHUS MPHUKIIA-
JBIBAEM TPUBEICHHYIO CHIIYy W MPUBEACHHYIO MAacCy, HUIMYUE KOTOPBIX SBJISETCS
MIPUYMHAMHA PA3BUTHS HA 3BEHE MPUBEIACHUS MPUBEICHHOTO MOMEHTA CUJI U MpPHU-
BEJICHHOI'O MOMEHTA UHEPIIUH.

3HaYCHHS TPUBEICHHON CHJIBI U TMPUBEICHHOTO MOMEHTA CUJ BO3bBMEM
u3 3a1aum S.1.

B b1 B 0 a. IIpuBenennas macca paBHa 0,2 KI', a IPUBEACHHBI MOMEHT
uHepiuu cocrasisiet 0,2835 KM,

3agaua S5.11. 13 ycnoBus 3a1aun 5.2 HAlTU NPUBEIECHHYIO Maccy U INpH-
BEJICHHBII MOMEHT WHEPLHH, & TAKXKE MOCTPOUTh NMHAMHYECKYH) MOJEINb IIap-
HUpPHOTO MexaHu3Ma (puc. 5.8, @). JlaHHble HJisi MOCTPOEHUS KUHEMAaTU4YEeCKOU
CXEMBI U IUIAHA CKOPOCTEW B3STh U3 3aj1a4u 3.2, U1 COCTABIICHUS PACYETHOM CXe-
Mbl n3 — 3amau4.2 u 4.18, a I8 NOCTPOCHUA AUHAMUYECKOW MOJEIH —
U3 3a71a4u S5.2.

Pemenmue 1)Ilo3a0aHHBIM T€OMETPUUECKUM [TAPAMETPAM CTPOUM
KMHEMaTHYECKYI0 CXEMY IIapHUPHOTO MEXaHW3Ma B MacIITaOHOM KO3 dulireHTe

man W, = 0,01 m/mm (puc. 5.8, a).
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2) lnd TONMYyYEHHOW KHHEMAaTHYECKOM CXEMbl MCXOId W3  YCIOBHS
3ajaun 3.2 CTPOUM IIJIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciiTaOHOM Kod(hdu-
uuenre (puc. 5.8, 0).

3) s omnpeneneHus NPHUBEICHHOM MacChl W IMPUBEICHHOTO MOMEHTA
UHEPIIMU BOCIOJIb3yeMCsl METOJOM MPUBEICHUS: B KAaUeCTBE 3BEHA IMPUBEICHUS
BbIOMpaeM KpUBOLIUI 1, 32 TOUKY MPUBEICHUS MPUHUMAET MOJBHKHYIO TOUKY A,
BCE OCTAJIbHBIE 3BE€HbS] MEXaHU3Ma CYUTAEM IIPUBOJIUMBIMU 3BEHBSIMHU.

B obmiem ciydae 3Ha4eHMs] IPUBEAECHHON Macchl U IPUBEAEHHOTO MOMEH-
Ta MHEPLUUHU IIAPHUPHOTO MEXaHMU3Ma 110 aHaJIoruu ¢ 3axadei 5.10 onpenenstorcs
1o BeIpakeHusM (5.1) u (5.2).

VYcnoBusiMu 3a7a4d BEJIMYMHBI [TPUBEJCHHBIX MOMEHTOB MHEPLHUHA M Macc
HHEPreTUYECKON MalINHbI, MPeoOpPa3yoIIEro YCTPOHCTBA U MepeaTOYHOE OTHO-
LIEHUE HE 3aJaHbl, CJIEJOBATEIbHO, 3HAUEHNS 3TUX NAapaMETPOB IPUPABHUBAEM K
HyJ10. Toraa MoCTOSHHYIO 4acTh MPUBEACHHON MAacChl HAWIEM C YUYETOM BBIPAXKE-
Hus (5.5), kr,

ml =m =0,45-m,=0,45-4,5=2,03, (5.25)

a MOCTOSTHHYIO YacTh MPUBEJICHHOIO MOMEHTA MHEPIIMU OIpPEACIIUM IO BBIpaKe-
HuIo (5.6), Kr-M?:

Jl=J =0,167-m 12, =0,167-2,03-0,30% = 0,0305, (5.26)

[IepeMeHHBIE YAaCTH NPUBEJCHHBIX MACChl U MOMEHTA UHEPIIUU HANAEM IO
BbIpakeHUsIM (5.7) u (5.8), a CyMMy KHHETUYECKUX SHEPTUM, pa3BUBAEMBIX TPH-
BOJIMMBIMH 3BE€HBSIMHU [IAPHUPHOTO MEXAaHMU3Ma, ONPEENIUM MO BbIpaskeHuto (5.9).

OxapakTepu3yeM JBHKEHHsI, COBEpIIAEMbIE 3BEHbSIMH IIAPHUPHOIO MEXa-
Hu3Ma. KpuBommn 1 coBepmiaeT TOJIBKO BpalaTesIbHOE IBH)KEHHE BOKPYT HEINOJI-
BIKHON TOUkM O, MIATyH 2 — CJIOKHOE JBUKEHHUE, & KOPOMBICIO 3 — BpallaTelib-
HO€ JBMKEHUE BOKPYI HEMOJBHKHOM TOYKH (), CIEI0BATEIBHO, KHUHETHYECKYIO
HHEPrUI0 MPUBOJUMBIX 3BEHBEB MIPEACTABUM B BHJIE

N Sy Sy ) 2
Ey=— e (5.27)
J o]
— 3
Ey=——, (5.28)

rae m,, VSZ, ®,,

®,, JS2 , JS3 — Macca, CKOpPOCTh LIEHTpa Macc, yrioBble CKOPO-

CTH, MOMEHTBI HHEPITMH COOTBETCTBYIONINX 3BCHBCB.
[IpencraBuM KMHEMAaTHYECKHE TTapaMETPhI, COACPIKANTUECS B BBIPAKCHUIX

(5.7), (5.8), (5.27) u (5.28), yepe3 PAEMEHTHI IJIaHA CKOPOCTEW MPU MOMOIIU BbI-

pakenuii (5.12)—(5.15), yrimoByr CKOPOCTh KOPOMBICTIA 3 MPEACTABUM BBIPAKEHUEM

_ ‘pb‘ Hy
’ [

BO,

® , (5.29)
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rje ‘ pb|, W, —OTpe3ok W MacmTaOHbIi KOIPUIMEHT TMIaHa CKOPOCTEH
(puc. 5.8, 0).
ﬁHC M
u,=0,01—
MM

Ilapamempul Ounamuueckoi mooenu
FI7 =407,04H m, = 3,65kr
M, =12211H-m J,, =0,1764kr M2

Puc. 5.8. K noctpoennio AHHaMU4eCKON MOIENN
IAPHUPHOTO MEXaHU3Ma

[TogcTaBuB mocnenoBarenbHo BbipaxkeHus (5.14)—(5.15) u (5.29) B
(5.27)—(5.28), 3atem (5.27)—(5.28) B (5.9), a (5.9) u (5.12)(5.13) B (5.7)—(5.8) mu

YIIPOCTUB UX, IOJYUYUM

m!! =|ps,|* -k, +[ab* -k, +|pb] -k, (5.30)
JI = stzf k, +|ab]’ -k, +|pbf -k3)- k,, (5.31)
rae K03hGUIMeHTHI, KI“/MMz,

", 4,5 -5
- = =117,06-1 32
62 7,06-1073, (5.32)

Js, 0,0833-m, 15, 0,0833-m,
ky = 2= 2 2

(lpal-Las)” (|pal-Las) |pdl (5.33)

:%:9,75.10—5,

i
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J,, 0,0833-m5 I3, 0,0833-0,6-m,
(pal-1sg)  (IPal-1sq) |pal (5.34)
_ 0,0833-(;,6-4,5 58510,
62
rae ‘ pa‘ =62 MM, a K0o3DDHIHEHT, M,
12 _0202 —
k, =12, =030 =0,09. (5.35)
OnpesenuB 3HaYeHUs OTPE3KOB |ab|=33 MM, psz‘ =51 MM, |pb|=40 MM

(puc. 5.8, 6), a Takxke ¢ yueTtom Beipaxkenuit (5.32)—~(5.35) no dhopmyne (5.30) mo-
Jy4uM, KT, 9TO

m! =512.9,75.10 +33%.117,06-107 + 407 -5,85-10° = 1,62,  (5.36)
a 1o BeIpaxkeHuo (5.31), kr-m?, uto
JT =(512-9,75-10 +33% -117,06 - 10~ + 407 -5,85-10~° 0,09 = 0,1459. (5.37)

[logcTaBuB HalJeHHbIE 3HAYCHHS TIO0 BbIpaXeHusM (5.25)—(5.26) u
(5.36)+(5.37) B popmysl (5.1)—(5.2) 1 BEIYUCIIUB UX, TOJIYIUM
MIPUBEACHHYIO MaccCy, KT, PaBHYIO

m, =2,03+1,62=3,65,

¥ IPMBEICHHBIA MOMEHT UHEPIUHM, KT - M? , paBHBIH
J;; =0,0305+0,1459=0,1764.

4) CocraBisieM TUHAMHUYECKYIO MOJIIb: OepeM 3BEHO IMPHUBEIACHUS (KpHUBO-
mmn 1), coeluHsAeM cO CTOMKOM MOCPEICTBOM KNHEMAaTUYECKOW BpallaTeIbHOM MMaphl
Y OTPaHUYMBAEM OOJIACTh CYIIECTBOBAHMS AMHAMHUYECKON Monenu (puc. 5.8, g). s
COXpaHEHUs SKBUBAJIECHTHOCTH JIWHAMHYECKOW MOJEIHM M PacuyETHOM CXEMBbI IIap-
HUPHOrO0 MexaHu3Ma (puc. 5.8, @) K TOUKE NPHUBEACHUS NPUKIIAIbIBAEM IPUBEICH-
HYIO CWJIY U MPUBEJACHHYIO MAacCy, HAIMYUE KOTOPBIX SIBISETCS MPUUMHAMH PA3BU-
TUS Ha 3B€HE MPUBEJEHUS MPUBEICHHOIO MOMEHTA CUJI U MPUBEIEHHOIO MOMEHTA
UHEPLIMH.

3Ha4YeHUs1 NMPUBEACHHON CUJIbl M NPHUBEAECHHOIO MOMEHTA CHJI BO3bMEM
U3 3a71a4u S5.2.

B b1 B 0 1. [IpuBenenHas macca paBHa 3,65 KI', a IPUBEACHHBIII MOMEHT

uHepuuu cocrasisier 0,1764 kr - M2,

3agaua 5.12. 13 ycnoBus 3aa4u 5.3 HAWTH NPUBEICHHYIO MacCy W MpHU-
BEJICHHBII MOMEHT MHEPLHH, a TAKKE MOCTPOUTh JUHAMHYECKYIO MOJIENb KYJIHC-
HOTrO MexaHu3Ma (puc. 5.9, a). JlanHble a1 MOCTPOEHUS KUHEMATUYECKON CXEMBbI
Y IJIaHa CKOPOCTEW B3STh U3 3ajauu 3.3, I COCTaBJIEHUS PACYETHON CXEMBI — U3
3ana4 4.3 u 4.19, a A1 NOCTPOEHUS AMHAMUYECKON MOJIETN — U3 3aj1aun S.3.

i
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Pemenue 1)Ilo3ananHpiM TeOMETPUUECKUM MapaMeTpamM CTPOUM
KMHEMATHYECKYI0 CXeMy KYJIHCHOTO MEXaHW3Ma B MacmTaOHOM KO3 QUIIUCHTE

mmH p, = 0,01 m/mm (puc. 5.9, a).

2) Ins TONYyYEHHOW KUHEMATHYECKOM CXEMbl HCXOJi U3 YCIOBHUS
3aj1auu 3.3 CTPOUM TUTAaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciiTaOHOM K03 du-

nenre (puc. 5.9, 0).

M
=0,01 —
P M

IHapamempol ounamuyeckoii mooenu
F,=10593H my =2, 77Kr
M, =2L19H-M J,=0,07xr-M°

Puc. 5.9. K noctpoennto iuHaMU4eCcKON MO
KYJIMCHOTO MEXaHU3Ma

3) s onpeneneHus NPUBEICHHOM MacChl U IMPUBEICHHOTO MOMEHTA
WHEPLUU BOCIOJIB3YEMCSI METOJIOM MPUBEACHUS: B KAUECTBE 3BEHA IMPUBEACHUS
BBIOMpaeM KpUBOIIMM 1, 32 TOYKY MPUBEACHUS MTPUHUMAET MOJBIXHYIO TOUKY A,
BCE OCTaJIbHBIC 3B€HbSI MEXaHNW3Ma CYUTAEM MMPUBOIUMBIMH 3BEHBSIMH.

B o6mieM ciiyuae 3HauyeHUs] MPUBEACHHOW MacChl M MPUBEJECHHOTO MO-
MEHTa MHEPIUU KYJIMCHOTO MEXaHHW3Ma M0 aHaJIOruu ¢ 3agadeit 5.10 xapakrepu-
3YIOTCS CYMMOM NMEpPEMEHHOW M MOCTOSIHHOM YacTed W ONMpeNeNsItoTCs MO0 BhIpa-
xe- HusMm (5.1) u (5.2).

VYcnoBusiMu 3ajauM BEJIMUUHBI IPUBEJECHHBIX MOMEHTOB MHEPLHUH U Macc
IHEPTreTUYECKON MAIIUHBI, PE0oOPa3yIOIEero yCTPONUCTBA U MEepeaaTOYHOE OTHO-
HIEHUE HE 3aJ]aHbl, CIEA0BATEIbHO, 3HAUCHHS ATUX NApaMETPOB NMPUPABHUBAEM K
Hyt0. Toraa nocTosiHHYI0 4acTh MPUBEICHHONW MAcChl HAIEM C YU4E€TOM BBIpaXKe-
Hus (5.5), kr:

mh =m =0,29-m, =0,29-4,25=1,23, (5.38)
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a MMOCTOAHHYIO YaCThb HPUBCACHHOI'O MOMCHTA MHCPUHH OIIPCIACIIUM I10 BbIPpAXKC-

Huio (5.6), kr-M*:

Jl=J, =0]167-m, 12, =0,167-1,23-0,20> = 0,0082. (5.39)

[lepemeHHbIE YacCTH IMPUBEIECHHBIX MacChl U MOMEHTAa MHEPLUHUH HaUIEM
no BeipakeHusM (5.7) u (5.8), a cyMMy KMHETHMYECKHX DHEpPruil, pa3BUBaEMBbIX
IPUBOJUMBIMU 3BEHBSIMH KYJIHUCHOTO MEXaHU3Ma, OIpeeanm mno gpopmye (5.9).

OxapakTepu3yeM [BHKEHHUS, COBEpPIIAEMbIE 3BEHbSIMU KYJIMCHOIO MeXa-
HU3Ma: KPUBOIIUII | cCOBEpIIAET TOJBKO BPAIATEIbHOE JBUKEHNE BOKPYT HEMOJI-
BWKHOU TOUKM O, MON3YH 2 — MOCTyNaTEIbHOE BAOJb OCH KYJIUCHI 3, a Kynuca 3 —
BpallaTelibHOE JIBUJKEHHE BOKPYT HEMOABMXHOW Touku O;. CinegoBaTelbHO, KU-
HETUYECKYIO SHEPTUIO MPUBOJUMBIX 3BEHBEB MPEACTABUM B BHUJIE

szszz

E = S (5.40)
Js3'°°32

E, = S (5.41)

rae m,, V., ®;, J —Macca, CKOPOCTb LICHTPA MacC, YIiIoBasi CKOPOCTh, MOMEHT
2 3

WHEPITMH COOTBETCTBYIOIINX 3BCHBECB.

[TpencTaBuM KUHEMATHYECKHUE TTAPAMETPHI, COIEPIKAIITUECS B BBIPAKCHHIX
(5.7), (5.8), (5.40) u (5.41), yepe3 pIEMEHTHI IIJIJaHA CKOPOCTEH MPU IMOMOIIH BbI-
paxenuit (5.12)—(5.14) u (5.29).

[ToxcraBuB mocnenoBaTeabHO BeipaxeHus (5.14) u (5.29) B (5.40)—(5.41),
3areM (5.40)—(5.41) B (5.9), a (5.9) u (5.12)~(5.13) B (5.7)+(5.8) u ynmpocTuB uX,
MOJTY4HM,

mg :‘psz‘z k, +‘pb‘2 k), (5.42)
J! =([ps2\2 ke, +|pb[* -kz)- k., (5.43)

2
rae Ko3(pPUIUEHTHI, KT/MM”,

m, 038-m, 038425

T A 13,18-107%, (5.44)
- J, . 0,0833-m, -1;2301 _0.0833m; _
(|Pa| ‘ IBOI) (|pal- IBOI) |pal (5.45)
_ 0,082)22-4,25 28910~
rzie |pa|=35 MM, a koddpuuuent, M,
k, =12, =0,202 =0,04. (5.46)
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pb‘ =31mm (puc. 5.9, 0),
a TaKXke ¢ y4eToM BoipaxkeHui (5.44)—(5.46) no popmyne (5.42) noxyyum, Kr, 4TO

m’ =312-13,18-10* +312-2,89-107* =1,54, (5.47)

OnpenenuB 3HaYEHUSI OTPE3KOB ‘ psz‘ =31 MM,

a 1o BeIpakeHuto (5.43), , uto
Jg = (3 12-13,18-107* +31%- 2,89 10_4)- 0,04=0,0618. (5.48)

[ToncTaBuB HaligeHHble 1O BbIpakeHusiM (5.38)—(5.39) u (5.47)+(5.48)
3HaueHUs B PopMydbl (5.1) — (5.2) 1 BEIYUCIUB UX, TOJIYyYUM
MIPUBEJICHHYIO MaccCy, KI', PaBHYIO

m, =123+1,54=2,77,

¥ IPUBEIEHHBIA MOMEHT UHEPIMH, KT - M, paBHbIi

J;=0,0082+0,0618=0,07.

4) CocraBnsieM TUHAMHYECKYIO MOJETb: OepeM 3BEHO MpHBEIEHUsS (KPUBO-
i 1), coeirHseM co CTOMKOM MOCPEICTBOM KHHEMAaTUYECKOW BpalaTeIbHOM Maphbl
Y OTPaHUYMBAEM OOJIACTh CYIIECTBOBAaHMsS AUHAMHUYECKON Mojenu (puc. 5.9, g). s
COXpAHEHUsI SKBUBAJIEHTHOCTH JAUHAMUYECKON MOJENN U PAaCUETHOW CXEMBI Ky-
JUCHOrO MeXxaHu3Ma (puc. 5.9, a) K Touke IpUBEACHUS MPUKIIAIbIBAEM PUBEACH-
HYI0 CWJIY W MPUBEJACHHYIO MacCy, HAIMYUE KOTOPBIX SBJISETCS MPUUMHAMH PA3BU-
TUS Ha 3B€HE MPUBEJEHUS MPUBEICHHOIO MOMEHTA CUJI U NMPUBEIEHHOIO MOMEHTA
UHEPLIMH.

3Ha4YeHUs1 NMPUBEACHHON CUJIbI M NPHUBEACHHOIO MOMEHTA CHJI BO3bMEM
U3 3a71a4u S5.3.

B b1 B 0 a. IlpuBenennas macca paBHa 2,77 Kr, a IPUBEICHHBIA MOMEHT

uHepuuu cocrasisier 0,07 kr - M2,

3agaua 5.15. 13 ycnoBus 3a1a4u 5.6 HalTH NMPUBEICHHYIO MacCy W MpHU-
BEJICHHBbII MOMEHT MHEPIINH, a TAKKE MOCTPOUTh AMHAMHYECKYIO MOJEIbh MeXa-
HU3Ma KadaroIlierocsi Tpancrnoprepa (puc. 5.12, a). JlanHbie i TOCTPOEHUST KU-
HEMATHUYECKOM CXEMBI U IJIaHA CKOPOCTEW B3ATh U3 3a7auu 3.6, 1Jid COCTABJICHUS
pacyeTHOM cxembl — U3 3a1a4 4.16 u 4.22, a 11 TOCTPOCHUSI AMHAMUYECKON MO-
JIeIU — U3 3a/1a4u 5.6.

Pemenue. 1)Ilo3anaHHbIM T€OMETPUYECKUM ITAPAMETPAM CTPOUM
KMHEMATUYECKYI0 CXEMYy MEXaHH3Ma Kaudarollerocsi TpaHcnoprepa B MacTabHOM

koo duimente mmn W, = 0,01 m/mm (puc. 5.12, a).

2) Ins TONYyYEHHOW KUHEMAaTHYECKOM CXEMbl HCXOJi U3 YCIOBHUS
3ajaun 3.6 CTPOUM IIJIaH CKOPOCTEH B COOTBETCTBYIOIIEM MaciiTaOHOM Ko3(hdu-

ruenTe (puc. 5.12, 0).
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S B
2 u, =0,01 —
MM
S, O —=—=-OQ-=-—-—- SN
Tlapamempor ounamuyeckoti mooenu
G, F,= 570,49H my =20,68kr

M, =855TH-m Jy =0,4312kr - M?

Puc. 5.12. K nocTpoeHu0 TMHAMUYECKON MOJIETH
MEXaHH3Ma Kavyarolerocs TpaHcmoprepa

3) ns onpeneneHus NPUBEAECHHONM MacChl W MPUBEACHHOTO MOMEHTA
WHEPLHUHA BOCIIOJIB3YEMCSI METOJOM IIPUBEACHUA: B KAa4eCTBE 3BEHA IPUBEACHUSA
BEIOWpaeM KpUBOIIHUT 1, 32 TOUKY NMPUBEICHUS MPUHUMAET TIOJIBIKHYIO TOUKY A,
BCE OCTAJIbHBIC 3B€HbS] MEXaHN3Ma CYUTAEM IIPUBOIUMBIMH 3BEHBSMM.

B o0meM cityyae 3Ha4€HHsI TPUBEAECHHON MacChl U IPUBEAECHHOTO MOMEH-
Ta MHEPLMHU MEXaHMW3Ma Ka4arollerocsi TpaHCopTepa Mo aHajJoruu ¢ 3aaadeit 5.10
XapaKTEepU3yKTCSd CyMMOW MEPEMEHHONM M MOCTOSTHHOM 4acTed M ONPENEIISIOTCA
1o BeipaxkeHusM (5.1) u (5.2).

VYcnoBusiMu 3ajauM BEJIMYWHBI IPUBEJCHHBIX MOMEHTOB MHEPLHUHM U MAacc
HHEPreTUYECKON MAalllMHBI, MPeoOpa3yoIIero YCTPOUCTBA U MEepeaTOuHOE OTHO-
HIEHUE HE 3aJaHbl, CJIEJA0BATEIbHO, 3HAUCHHS ATUX NApaMETPOB MPUPABHUBAEM K
HyJ10. Toraa nocTosIHHYI0 4acTh IPUBEICHHON MAacChl HAUJIEM C YYE€TOM BBIpAXKe-
Hug (5.5), KT

ml =m, =0,35-m,=035-52=182, (5.65)

I
a MOCTOSHHYIO YacTh MPHUBEJICHHOIO MOMEHTA MHEPIIUU OIPEACIIUM IO BBIpaXKe-
Huto (5.6), kr-m?:
I _ 1 _ 2 _ 2 _
Jy=J,=0167-m -1, =0167-182-0,15°=0,0068. (5.66)

[lepemeHHbIE YacTH MPUBEACHHON MAcChl 1 IPUBEIEHHOTO MOMEHTa UHEP-
MU HaigeM no BeipakeHusm (5.7) u (5.8).
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CYMMa KHHCTHUYCCKHUX BHGPFHﬁ, Pa3sBUBACMBIX IIPUBOJUMBIMU 3BCHbLIMU,

n—1
YE=E+E+E +E,, (5.67)

i=1

rae E3 , ES, E2 ukE , — KHHETHYEeCKasi d9HEePrus KOpoMbIcia 3, moyi3yHa 5 U 1mary-
HOB 2 1 4 COOTBETCTBEHHO.

Kunernueckast sHEeprusi 3B€HbEB MEXaHU3MOB 3aBUCHUT OT BHUJA JABUKCHUM
MMM coBepiaeMbix. OXapakTepu3yeM ABUKEHUS, COBEPIIAEMbIEC 3BEHbIMHU MeEXa-
HH3Ma KAa4arolIerocsi TpaHCHopTepa: KPUBOIIKUI 1 COBEpIIAET TOJBKO BpalllaTellb-
HOE JIB)KCHUE BOKPYT HEMOJBMKHOM TOUKU O, MaTyHbI 2 U 4 — CIIOKHbBIE JBHXKE-
HUS, KOPOMBICIIO 3 — BpalllaTeJIbHOE ABUKEHHE BOKPYT HEMOABUAKHON ToukH O, a
MOJ3YH S — MOCTynaTeabHOe BAOAb npsiMor OD. CrenoBaTeabHO, KUHETUYECKYIO
SHEPIHUIO 3BEHBEB MPEJICTABUM B BUJIC

m-V> J o
Sy Sy 2

E = + , 5.68

5 5 5 (5.68)
2

E, = Ty 5.69

37 2 > ( . )

m4 I/sf Js4 (Dj O

E, = + , 5.7

4 2 2 ( )
2
My 'Vs5

E5 - S (5.71)

rjae JSZ, JS3, JS4, ®,, ©,, ©,, Mm,, m,, mg, Vsz, VS4, VS5 — MOMEHTBI MHEPLIUH,

YTJIOBBIE CKOPOCTH, MacChl, CKOPOCTH IIEHTPOB MacC COOTBETCTBYIOIINX 3BEHHEB.

[IpencraBuM KMHEMATUYECKHUE TTAPAMETPHI, COACPIKANTUECS B BRIPAKCHUIX
(5.7), (5.8), (5.68) u (5.69), yepe3 »AEMEHTHI IJIaHA CKOPOCTEW MPU MOMOIIU BbI-
paxenuit (5.12)—(5.15) u (5.29), a B Beipaxkenusx (5.70) u (5.71) ucnonb3yrorcs
3aBUCUMOCTH

o, ledl (5.72)
ZCD

VS4 :‘ps4‘-uw (5.73)

V. =lpsg|-n, . (5.74)

b 3

rmue ‘cd

DS,|s |PSs|, W, — OTPE3KH M MaCIITAOHBIA KOIPHHUIMEHT MIIaHa CKOPO-

crelt (puc. 5.12, 0).
[loncraBuB mocnenoBarenbHO BblpaxkeHus (5.14)—(5.15), (5.29) wu

(3.72)(5.74) B (5.68)~(5.71), zarem (5.68)~(5.71) B (3.67), a (5.67) wm
(5.12)—(5.13) B (5.7)~5.8) u ynmpocTUB HX, IOTYUYUM

i
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mg =‘psz‘2 k, +‘ab‘2 k, +‘pb‘2 ke, +‘ps4‘2 k, +‘cd‘2 kg +‘pss‘2 kg, (5.75)
2
gl ‘psz‘ ky +‘ab‘2 'k, +‘pb‘2 Tyt (5.76)
" +‘ps4‘2-k4+‘cd‘2-k5+‘ps5‘2-k6 !
rJ1e K03QMHUIUEHTHI, KI/MM’,
m, 5,2 s
- == =192,31-1 :
o2 92,31-107, (5.77)
K, = Ji, _0,0833-my-135 0,0833-m, _
2 2 2
(lpal-Las) (|palL4s) |pdl (5.78)
:%:16,0210—5,
- m32 _ 0,75 -;712 _ 0,75 -25,2 14423107, (5.79)
pal |pal 32
m, 0/75-m, 52 .
== 2= 7 =144.23:10 s (5.80)
pa” |pd]
- Js, _0,0833-my-1¢, _0,0833-0,75-m, _
2 2 2
(pal-lcp)” (|pal-lcp) |pa (5.81)
_ 0,08335-;);75-5,2 ~12,01-1075,

5

0,6 - 0,6-0,75- . .
mg m, m, _ 0,6-0,75-5,2 :86,54'10_5a (5.82)

pa‘Z o ‘pa‘Z 522

6 | _ 12
|pdl
rje ‘ pa‘ =52 MM, a kK03 dHIHEHT, M°,

k,=12,=0,15% =0,0225. (5.83)

7

ab‘:37 MM,

OnpenenuB 3HAYEHUS OTPE3KOB ‘ psz‘ =51 MM, pb‘ =56 MM,
cd ‘ =47 MM,

wenutt (5.77)—~(5.83) no popmyie (5.75) nomyyum, Kr, 4TO

‘ps4‘ =58 MM, pss‘ =68 MM (puc. 5.12, 6), a Tak¥Ke ¢ y4eTOM BbIpa-

mi =51%-192,31-107 +37%-16,02-107 + 56 - 144,23 .10 +

2 5 2 5 2 5 (5.84)
+587-144,23-10 +47°-12,01-10° + 68 -86,54-10 =18, 86,

a 1o BEIpaXKEHMIO (5.76), KT - M2, 4TO
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51%-192,31-+377 -16,02 +
Jg =| +56%-144,23 +58% 144,23 + |-107° - 0,0225 = 0,4244. (5.85)
+472.12,01 + 682 - 86,54
ITonctaBuB HalJIeHHBIE 3HA4YEHUS MO BbIpakeHUsIM (5.65)— (5.66) wu

(5.84) — (5.85) B popmybl (5.1) — (5.2) 1 BBIYUCIIHB UX, TTOITYIUM
MIPUBEICHHYIO Maccy, KI', PaBHYIO

m, =1,82+18,86 =20,68,

Y IPUBEACHHBI MOMEHT WHEPIUH, PAaBHBIN

J; =0,0068 +0,4244 =0,4312.

4) CocraBiiieM IMHAMHYECKYIO0 MOJI€Nb: OepeM 3BEHO MNpuBeAeHUst (Kpu-
BolIUI 1), coeAHsIEM CO CTOMKON MOCPEICTBOM KHMHEMAaTUYECKOW BpallaTelbHON
nappl M OrpaHMYMBaeM 00JIacTb CYIIECTBOBAaHUS JTUHAMUYECKOW MOJAENHU
(puc. 5.12, 8). lnia coxpaHeHUs] SKBUBAJIECHTHOCTH JUHAMHYECKOW MOJIEIN U pac-
YEeTHOM CXEMBbl MEXaHHW3Ma Kayarouerocs TpaHcnoprepa (puc.5.12.a) K Toyke
IPUBEICHUS NIPUKIIABIBAEM IIPUBEICHHYIO CHIIy U MPUBEICHHYIO MaccCy, HaJIM4ne
KOTOPBIX SIBJIAETCS NMPUYMHAMMU Pa3BUTUS Ha 3BEHE NPHUBEACHUS IPUBEIECHHOIO
MOMEHTA CWJI U IPUBEJEHHOIO MOMEHTA HHEPLIUU.

OnpeneneHue 3HAYEHUN MPUBEACHHOM CHUJIBI U MPUBEIECHHOTO MOMEHTa
IIPEACTABIICHO B 3aaa4e 5.6.

B b1 B 0 1. [IpuBeaennas macca paBHa 20,68 Kr, a IpUBEICHHBI MOMEHT

uHepiuu cocrasisier 0,4312 xr - M2,

3amava 5.16. 13 ycnoBus 3a1aun 5.7 HalWTU OPUBEICHHYIO Maccy U MpH-
BEJICHHBI MOMEHT WMHEPIIUU, a TAKKE MOCTPOUTH JUHAMUUYECKYIO MOJIEIb KPUBO-
LIMITHO-TIOJI3YHHOTO ME€XaHu3Ma. J[aHHbIE 1JI1 MOCTPOEHUSI KUHEMATUYECKON CXe-
MBI Y IIJJaHA CKOPOCTEH B3ATh U3 3a71a4u 3.7, JUIsl COCTABICHUS PACUETHOU CXEMBI —
u3 3a371a4 4.6 n 4.23, a 1719 NOCTPOCHUS TMHAMUYECKON MOJEIN — U3 3aj1a4uu 5.7.

3apava 5.17. 13 ycnoBus 3a1aun 5.8 HaWTU NPUBEICHHYIO Maccy U MpH-
BEJICHHBI MOMEHT HMHEPIIMH, a TaKXKe MOCTPOUTH JTUHAMUYECKYI0 MOJEb IIap-
HUPHOTO Me€XaHu3Ma. J{aHHbIE N7 MOCTPOEHUS KUHEMATUYECKONW CXEMBbl U IJIaHa
CKOpOCTE€l B3SITh U3 3ajauu 3.8, i1 COCTaBJICHUS PACUYECTHOM CXEMbl —
u3 3aj1a4 4.7 u 4.24, a 1714 NOCTPOCHUS TMHAMUYECKON MOJEIN — U3 3aj1a4uu 5.8.

3agaua 5.18. 13 ycnoBus 3anaun 5.9 HalTH NPUBEIECHHYIO Maccy U IpH-
BEJICHHBI MOMEHT UHEPIMH, & TAKKE MOCTPOUTh JUHAMUYECKYIO MOJIEb MIOCKO-
ro phUAKHOrO0 MexaHu3Ma. J[aHHbIe SISl MOCTPOEHUS KMHEMATUYECKOW CXEMBbI U
nJjiaHa CKOPOCTEH B3sATh U3 3ajauu 3.9, M COCTaBJICHUSI PACUETHOM CXEMbl — U3
3aa4 4.8 u 4.25, a 1151 TOCTPOCHUS AMHAMUYECKON MOJIeNIH — U3 3a1a4u 5.9.
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