1. Ucxoanble 1aHHBIE:

Sg = M — XO/JI IOPIIIHS;

L, = M - JUIMHA I1aTyHa;

o = 1/c — yriioBasi CKOPOCTh KPHBOIIIUIIA,

m, = KT — Macca IIaTyHa;

m; = KI' - Macca HOPIIHS;

Fo = H - cuna conpoTHBIEHHS TBUKSHUIO TIOPIITHS;
o, = ¢ - yroJ moBopoTa KpUBOIIHUIIA.

2. CTpYKTYpHBIH aHAJIN3 MeXaHU3MAa

s, 4

Puc.1

MexaHu3M COCTOUT U3 MOJIBUKHBIX 3BEHBEB: BEAYILErO 3B€HA — KPUBOIIMIA 1 1
MIPUCOEANHEHHON K HEMY JIBYXITOBOJIKOBOM Ipyniibl AcCypa, COCTOAIIEH U3 IaTyHa 2 U
MOPILHS 3, ¥ HEMOJABM>KHOM CTOWKM 4. KpuBOIIUIT COBEpIIAET BpaIlaTEIbHOE IBHKEHUE,
MOPILIEHB — MOCTYNATENBHOE, & IIATYH — CJI0KHOE.

JnvuHa kpuBommna:

I, = 05S3= 05*

M.

[leHTp Macc mIaTyHa HAXOAUTCA MOCEPEUHE MEXK Ty TOuKaMu A u B.
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3. IlocTpoeHue cxeMbl MEeXaHM3MA

BriOupaercst macimTad JJIvH:

Il

T

M/ MM, TH€E

OA =25 MM — IlTMHA OTpe3Ka Ha CXeME MEXaHU3Ma,
COOTBETCTBYIOMIAsA JJIMHE KpuBoumna OA.

OmnpenenseM JUIMHY oTpe3ka AB, COOTBETCTBYIOIIErO HAa CXeMe MEXaHH3Ma
JuiiHe 1aryHa lp:

AB =% =
K| = MM
Jnuna otpeska AS2:
AS, = Lag=t
2 2 * = MM.

MeTo10M 3aceueK CTPOUM CXEMY MEXaHU3Ma C YTIIOBBIM IIIaromM
nonoxeHus kpupomuna 45°. IIlyHKTUpHOM IMHKENH HAHOCHM TPAEKTOPHIO JBHKEHHS
IIEHTpa Macc MmaryHa — ToYku S2. Jlajgee CTpouM B BEIOpAaHHOM MaciiTade JTiH
pacueTHOEe MOJI0KECHHE MeXaHu3Ma TP 33JIaHHOM YTJIe TTIOBOPOTa KPUBOIIIHUIIA

¢ = 0
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4. ITocTpoeHue IIAHA CKOPOCTEi

JIuHelHas CKOPOCTh TOYKU A KPUBOLIMIA ONPEEISIETCA XapaKTepOM €€
JBUKEHUA — BpalleHne BOKpyr Touku O. Ee ckopocTh HampaBieHa HOPMaIbHO K OTPE3KY
OA 1o HanpasiieHuI0 BpaieHus. CkaiasipHas BEIUYUHA 3TOM CKOPOCTH:

V,=0*I, = * = m/c.

3agaeMcs MacITaboM IMJIaHa CKOPOCTEi:

V,
v— T oA - m/c/mm
oa 70 ’
rIe oa = 70 MM — OTPE30K Ha IUIaHE CKOPOCTEM, COOTBETCTBYIOIIUI CKOPOCTH

TOUYKHU A.
CKOpOCTb TOYKH B MOKHO OIPEICIUTh BEKTOPHBIM YPAaBHEHUEM:
— — —
=V, +V
B A T B/A

, TIC

/I OB 1 OA 1 AB

V, - a0COJIIOTHAsI CKOPOCTh ABUKEHUS TOUKH B;

V, - aDCOJIFOTHAsI CKOPOCTh ABUKEHUS TOUKH A, KOTOpasi B JAHHOM BEKTOPHOM
YPaBHEHUH ONPENIENAECT CKOPOCTh MEPEHOCHOTO IBUKEHUS,
Vy,, - OTHOCHUTENbHASI CKOPOCTh JIBH>KEHUSI TOUKU B MPpU BpallleHUH BOKPYT

TOYKH A.

B 3amanHOM MaciTabe CTpOUTCS IUIaH CKOPOCTEH.

Touka 0 — IOJIFOC TUIaHA CKOPOCTEM, BCE OTPE3KHU, BBIXOAAIINE U3 ITOU TOUKH,
COOTBETCTBYIOT aOCOJIFOTHBIM CKOPOCTSIM TOUYEK MeXaHu3Ma. OTpe3Kku, HE BBIXOAIIUE U3
MOJTIOCA, & COSAUHSIONINE APYTUe TOUKH, OTOOPaXat0T OTHOCUTEIIbHBIC CKOPOCTU
JIBUKEHHU S, HAIIPUMEP OTPE30K @8 COOTBETCTBYET OTHOCUTEIBLHOW CKOPOCTH JBUKEHUS
TOYKH B BOKPYT TOUKH A.

3aMepamu orpesiesisieM JJIMHbI OTPE3KOB

ab = MM,

ob = MM.
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HaNpaBJICHUE YIIIOBOW CKOPOCTH LIATYH

[Tonoxxenue Touku S, Ha IIJIaHE CKOpOCTeﬁ onpeaAcCICTCA COOTHOIICHUCM !

1 1
as, = _ab=_ x = MM.
2
3amepamu ompeneisieM 0S; = MM.
AOCOII0THAsI CKOPOCTh TOUKH B:
Vg = ob*K, = * = m/c.
AOCOIIOTHAS CKOPOCTh TOUKH Sy:
V82 = 032 * KV = * = M/C

OTHOCHTENbHAs CKOPOCTD JBHKEHHUS TOUKU B BOKPYT TOUKH A
VB/A = ab*KV = * = M/c .

VYrioBasi CKOpOCTb BpallleHUs IIaTyHa:

VB /A
w, =——— _
2 I - = 1/ C.
2
Ha cxeme mexann3Ma moKkas3bIBarOTCs TMHEHHBIE CKOPOCTH TOUEK B U S; |

¥ ,4

[
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5. IlocTpoeHue mIaHa yCKOpeHu

VY ckopeHne TOUkU A SBISIETCs LEHTPOCTPEMUTEIBHBIM, TIOCKOIBKY KPUBOLIMII
BpAILAeTCsl C MOCTOSIHHOM YIJIOBOM CKOPOCTHIO. Ero BenuuunHa:

2
a, = *| = 2% = m/c’,

BekTopHO€E ypaBHEHUE ISl ONPENEIICHNS] YCKOPEHUS TOUKHU B

= _ = ~N ~T
aB _a‘A+aB/A+aB/A

/OB 1IOA /IAB 1 AB

rac

71 2.
dp - nonmoe yckopenne Touku B, m/c’ |

n
dg/p - HOPMAaJIbHOE YCKOPEHUE TOUKHU B MpU BpallleHUH BOKPYT TOUKU A, TIO
HAMPAaBJICHUIO ONPEIEIACTCA | OT TOYKHU B K TOUke A.

Ero Beanuuna:
n 2 L
ag,p =W5el, = = /

= Mm/c”.

T
g, A - TaHrCHIMATBHOE YCKOPEHHE TOUKU B IIPpU BPAILEHUN BOKPYT TOUKH A .
OHO HaIpaBJIEHO IO HOPMAaJIH K OTpe3Ky AB.

BriOupaem macmitab miaHa yCKOpEeHUH:

K,= 9% =
a 0/a/ - 100 = m/C%Ivm, Tre

Al . .
O ad =100 MM — OTPE30K Ha IIIAHE YCKOPEHHH, COOTBETCTBYIOIIUM BETMYMHE U
HAIPaBJICHUIO YCKOPEHUS TOUKU A.
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n n
Yckoperno g A Ha IIaHE YCKOPEHHUI COOTBETCTBYET BEKTOP & B/ A , [UIHHA

KOTOpPOro

o / o
HOCTpOGHI/Ie I1a”Ha P’CKOpeHI/II/I Ha4YMHACTCA C IIOJII0CAa — TOYKHU O , OT KOTOpOU
/

oTKJIaabIBaeTcs orpe3ok oa = 100 MM mo HampaBieHHIO OT ToUkd A k Touke O. 3ateM u3
n

/

TOYKH @ [0 HATPABJICHUIO OT TOUKHK B K Touke A mpoBoauTcst oTpe3ok ~— B/A | 3 koHIa
3TOT0 OTpe3Ka MPOBOJUTCS JTUHUS, IEPIICHAUKYIISIpHAs HanpasieHuo AB o nepecedenus
C JINHUEW, apajuieabHON ocu X-X, IPOBEIEHHON U3 NOJIt0ca IUIaHa

YCKopeHI/Iﬁ — TOYKH O/ . HGpCCC‘ICHI/II/I 9TUX JBYX IIPAMBIX OIIPCACIIUT ITOJIOKCHUC TOYKHU

T
b’ u mmmy oTpeska £g/a.

3aMepamu OIpeIeIsaeM:

o'b’ = MM,
alb’ = MM
T —
B/A — MM.

HOHO)KGHHG TOYKHN 5/2 Ha I1JIaHC YCKOpeHI/Iﬁ OoIIpCACIIACTCA COOTHOIICHUCM:
a's, =1/2ab'= 0,5 = MM.
3aMepaMmu OIpeneNsIeTcs UIMHA oTpe3ka 0's, = MM.

[TomHOE yCKOpEHWE TOUKH B :
ag =o'b' *K, = * = m/c?,

YckopeHue ToukH S, -
dsy = 0/52/ *Ka = * = Mm/c

TaHreHuMaIbHOE YCKOPEHHUE TOUKHU B :

T _ T _ _ 2
agn =Zga®K, = * = Mm/c”.
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OHo ompesesnsaeT BeJIMYMHY U HAMIPaBJICHUE YIIIOBOIO YCKOPEHUS IIaTyHa:

T

5 aB/A
, = —
|2 1/c%.

Ha cxeme MexaHn3Ma Mokas3bIBalOTCA yCKOpeHus Touek B u S, u HanpasieHue

YIJI0OBOT0 YCKOPEHHUS IIaTyHa 5 2 .

Puc.4
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6. Cj10BOM aHAJIN3 MEXaHU3MA

AHaJIu3 HAaYMHAETCs C HauboJiee yJaJIeHHOM OT BeAYIero 3BeHa Ipynibl Acypa
(maryH-nopuieHb). OCTaHOBUM MEXaHW3M B 3aJJaHHOM IOJIOKEHUHU U pACCMOTPUM
paBHOBecHUE 3TOU Tpyniibl. CUIIBI TSKECTU 3BEHBEB:

matyna G, =m, *g = *10= H;
mopmHa Gz=m3*g= *10= H.

Cuna uHepluu martyHa

I32:—a20m2,

u S

T.€.HAIMPABJICHUE 3TON CHJIbI IPOTUBOIIOJI0KHO YCKOPEHHUIO LIEHTPA MacC MmaTyHa.
BenuunBaa 3TOM CHUIIBL:

P,=a,em, - * = H.

Cwita HHEpUMY NOPIIHSA HANPABJIEHA ITPOTUBOIIOJIOKHO €0 YCKOPEHHUIO U UMEET
BEJINYNHY

u

Cuna akTUBHOT'O COIIPOTHUBJICHUSA FC , BbI3BAHHAasA OJaBJICHUCM BO3/JyXa B IOJIOCTH 34
IMOPHUIHEM I10 HAITPABJICHUIO ITIPOTHUBOIIOJJIOXKHA ITOJIOKUTCIIbBHOMY HAIIPABJIICHUIO OCHU X.

f

Uy

B O
) Fc
’[7-2 /‘734 @
Puc.5

JlelicTBue KpUBOIINIIA HA IIATYH 3aMEHSIEM PEAKIMAMA V21 U ﬁz 1, lIEpBas U3 HUX
HaIIpaBJICHA MO IIATyHY, ApyTrasi — IEPIEHAUKYIISIPHO eMy. BeanuuHbl 3TUX peakui 1oka

HEU3BECTHBI. Peakius CTOMKY Ha MOpIIEHb R34 HanpasJiieHa 1o ocu Y. Ee BennunHa
IIOKa TOXKE HEN3BECTHA.
VYpaBHeHUEe paBHOBECHUS IPYIIIbI UMEET BU:

w+R,+G,+P,+G,+P,+R,,+F. =0 (1)
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JlanHO€ ypaBHEHHE UMEET TPU HEU3BECTHBIX, MOATOMY PELIUTh €ro rpaPpuiyecKuM
crioco0oM HeBO3MOXKHO. COCTaBUM ypaBHEHHUE MOMEHTOB OTHOCUTEIBHO TOUKH B:

m, :—szloAB+Gzcth+F’u2OhBl2 =0

OHpC,ZIeJII/IM 3aMCpaMu IIJICYU hG2 )41 hP

u2

(2)

MM;

h, —

) 0 T MM.

T
Pemnm ypaBHeHue (2 )oTHOCUTENBHO Y21 !

] Gz'hn-kﬂz°hg2

21: =

AB = H.

3HaK ( - ), MOJYyYEHHBIN B pe3yJIbTaTe BHIYUCICHUM, TOBOPUT O TOM, UTO

T
HaIIpaBJICHUC PCAKIINHU sz_ IMPOTHUBOIIOJIOKHO, YKA3aHHOMY Hd PUCYHKC 5.

JI1st mocTpOeHMs TIaHa CUJI 33J1alUM MacIiTao:
K=o -
c = —
Z. 200
C

H/vwMm,
/

rae Fc = 200 MM — OTpe30K Ha IIJIJaHE CUJI, COOTBETCTBYIOIIMI CHIIE
conpoTuBieHus Fc .

Wrak, cuibl, JeHCTBYIONIME HA MTOPIIEHD U IATyH, U OTPE3KUA UM
COOTBETCTBYIOILIHE:

. . . _ Ry _
21 = ; 21 = = MM;
Ke
G
G, = H; ZGZ =_%= MM,
2 KF
P
Pu2 = H; Z,= Kuz = MM,
F
=)
Pu3 = H; L= Ku3 = MM;
F
G
Gs = H; Lo = = MM.
Ke

B BbIOpanHOM MaciiTabe CTpOUTCS TJIaH CHJI TPYIIbI 3BEHbEB 2-3.
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[IpoBoauTCcs nmuHus, mapaiieabHas npsimoit AB. M3 mpou3BoiibHO BRIOpaHHOMN
TOYKH 3TOM MPSMON BOCCTAHABIMBACTCS NEPIICHIUKYJIAP U BAOJb HETO

T
T o o
OTKJIaAbIBACTCA BCKTOPD 221, COOTBCTCTBYIOIINH PCAKIINN 21, HAIIPpABJICHUC KOTOPOH

OTIpEeJIeIISIETCS TI0 PUC.S ¢ y4eToM 3Haka. JlaabHele nocTpoeHUsl ONpeesIeHbI
BeKTOpHBIM ypaBHeHueM (1). Kaxxnprit mocneayrommii BEKTOp UMEET Hayajao B TOUKE
OKOHYAHHUS MPEBITYIIETO BEKTOPA, T.€. OTKIJIAIbIBAIOTCS MOCIEA0BATEIbHO OTPE3KU

T

o Loz Zuyy Zis, L, ZFC , I3 KkoHIIa BEKTOpa Z Fc IPOBOJIATCS JIUHUS,

NCPHNCHAUKYJIPHAA X-X, OTPE30K ATOH JIMHUU Z34 COOTBCTCTBYCT pCaKIIMKU CO CTOPOHBI
o o Z n
CTOUKHU Ha INOPHICHBb, 3aMBIKAOIIINH OTPC30K “~21

n
CoOTBETCTBYET HOPMAIBHOM COCTABISIONIECH PEaKIIUU R21 :
CymMapHas peakiys KpUBOIIUIIA HA MIATYH:

N D7 SN
RZl - R21 + R21
3aMepaMH OIpPCACIIACM JJIIMHBI OTPE3KOB U COOTBCTCTBYIOIIUEC UM PCAKIIUH:

2 = MM, n=2Zy;oKg = H;
Ly = MM; Ryu=20Ke = H;
Ly = MM; Rys =20 K = H;
Ly, = MM; Ryy =230 Ke = H.

R21 - peakius KpUBOIINIA Ha [IATYH;
R23 - peakuus MOpIIHS Ha ATYH;

R34 - p€aknuusa CO CTOPOHBI CTOMKHM Ha IMOPUICHb.

U3m.
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7. Onpenesenne ypaBHOBEIIMBAOIIEr0 MOMEHTA METOIOM IJIAHA CHJI

PaccMmoTpuM nepBUYHBIA MeXaHU3M (KPUBOILUII) C MPUIIOKEHHBIMU K HEMY
CUJIAMH.

Rlz = _R21 - peakius MaTyHa Ha KPUBOLIWII.
YpaBHEHHE paBHOBECHSI KPUBOIIUIIA:

I:Q + I:14 — O , TIe R14 - pe€akuusa CoO CTOPOHBI CTOUKH Ha KPHUBOIIHII.
R12 = H.

VYpaBHEHHE MOMEHTOB CHJI OTHOCUTEIBHO TOUKH O :

o — =
Bennuunna nieya thz JEUCTBUSA CUIIBI ng OTHOCHTENBHO TOUKH O OIpeNensIeTcs

Ki.

CO CXEMbI OCHOBHOI'O M€XaHHU3Ma, BBIIIOJIHCHHOI'O B MacmTa6e
2
M = 0
Y

/7/927

/4 /??2
Puc.7

h

Ry, = MM, OTIPEACIISETCS 3aMEPOM.

Torna M y — R12 ¢ hR12 ¢ KI - = HwMm —5T10

BCJIMYMHA YPABHOBCIINBAIOIICTIO MOMCHTA, KOTOpBIﬁ JOJDKCH OBITH IMPHIIOKEH K

KPpUBOLIUITY OJIA oOecrieycHus 3aJaHHOT'O 3aKOHAa €0 ABMXKCHUA a)]_ - ConSt .
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8. Onpenesienne ypaBHOBEIIUBAKIIET0 MOMEHTA METO/IOM KECTKOI0
poruara 7KyKkoBCKOro

Ha nosepryThIit Ha 90°IIaH CKOPOCTEH B COOTBETCTBYIOIINX TOUKAX
MIPUKIIABIBAIOTCS aKTUBHBIE cUibl F¢ , Gy, Gs, cunbl unepiuu P, u P,; , a B TOUKE
a — ypaBHOBEIIMBaIOIas cuia P, HalpaBjeHHas NEPIEHIUKYISPHO OTPE3KY 0a I10
HAIIPaBJICHUIO BPAILICHNS KPUBOILHIIA.

Pnc.8

YPaBHeHI/Ie MOMCHTOB OTHOCHUTCJIBHO ITOJIFOCA ITJIaHa CKOpOCTeI‘/'I — TOYKH 0.
3aMepaMH OIIPCACIINM ILICUH,

hc;z = MM; U hpuz = MM U OIIPEAECIUM BEJIUUYNHY
YPaBHOBEIIUBAOIIEH CHUIIBL:

P — (Ps+tF)eob+P,eh,, -G, ehs,
! oa

Benuuuna YPAaBHOBCHINBAKOIICIO MOMCHTA OIIPCACIICHHAA MCTOAOM

K _ —
}KyKOBCKorony - Py ¢ I1 - Hwm.

[TorpemHocTh OMpeesieHrs YpaBHOBEIIMBAIOIIETO MOMEHTA Pa3IMYHbIMU CIIOCOOaMU
COCTABIISIET
K

M" -M
o=" * ¢100% =
M

XK
y
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