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BTOpas neprneHaukynspHa BC. auHa nosydeHHOro otpeska Oc¢ sBJsieTCs
MOJy/IeM CKOPOCTH U (puc. 91).

CKOpOCTH OCTa/bHBIX TOUEK 3TOTO 3BeHa (ecJH TaKOBble HMEKTCs)
HalfileM 10 MpaBUJY MONOOHS HeU3MeHsieMblX (DUI'Yp MeXaHHu3Ma U (QUryp,
00603HaUeHHbLX meMU e cmpouHbimu byKeamu TJaHa CKOPOCTeH.

[TyHKT 2 nyiaHa BBEITIOJNHSIEM /151 BCeX 3BeHbeB MexaHu3Ma (puc. 91-995).

3. [locsie mocTpoeHus nyaHa CKOPOCTEH OMpesesisieM YI0BYyI0 CKOPOCTh
KaX/I0ro 3BeHa Mo MpocTod ¢opmyne wyy = ij/IJ, tme IJ paccrosiHue
Mexxay ToukaMmu I u J 3BeHa, ¢j — [IJIMHA OTpe3Ka Ha IJaHe CKOpocTel.

[TPUMEP. IlsocKME MHOrO3BEeHHBIH MeXaHM3M C OJHOH CTeleHbIo
cBOOOMBl TIPUBOIUTCS B JBHKEHHe KPHUBOLIUIOM AB, KOTOpPBIH BpallaeTcs
MPOTHB YaCOBOH CTPEJIKH C YIJIOBOH CKOPOCThIO wap = 2 pan/c (puc. 88).
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AB = 30 cwm,
BC =60 cwm,
45° A ¢ CD =30 cm,
ey E DE = 20 cm,
EF =20 cmM,
FG =10 cm,
r FEH = 30 cwm,
2.0 FO =20 cw,
G CK = 25 cm.
Puc. 88

[Monsyusr C', K, H pBuxytcsi ropuzoHtansHo, BD | DG, DG 1L FO.
Ha#itu ckopoctu touek B, C, D, E, F, G, H, K mexaHu3Ma U yIJOBble
ckopocTH ero 3BeHbeB AB, BD, DG, EH, FO, CK.

PELIEHUE

1- cnoco6. MrHoBeHHble LLeHTPbl CKOPOCTEN

1. OmpenensieM MoJoKeHHEe MTHOBEHHOTO LEHTPa CKOpOCTEH KaxKIoro
3BeHa AB, BD, DG, CK, EH, FO.

MIIC 3BeHbeB AB u FO uckatb He Tpebyercs. OHU coBeplIaOT Bpa-
aresbHOEe ABHXEHHE BOKPYT IapHUpoB A u O, cooTBeTCTBEHHO. MOXHO
YCJIOBHO CUHTAThb, YTO TaM Haxomsitcsi ux MILC.

BekTop ¥z CKOpPOCTH TOUKM B HamnpaBUM MNepreHAHKYJISIPHO Pafuycy
AB mpotuB 4acoBo# ctpesku (puc. 89). Ilanee, yToOBl Y3HATH MOJIOKEHHE
MIIC cnenyiolero 3BeHa Haflo 3HAThb HalpaBJeHHs BEKTOPOB CKOpOCTeH
IByXx ero rtodek. CJienyroliuM 3BeHOM OyaeT cTepxeHb BD, nMewuui
co 3BeHOM AB o06uiyio Touky B. Y Hero ectb TpPU XapaKTepHble TOUYKH
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B, C n D. HanpaBjieHHe BeKTOpa CKOPOCTH TOYKH [) I0Ka HEU3BECTHO.

Ocraetca touka C. [lonsyH C nBHXKETCS CTPOro TOpU30HTaNbHO. BekTop
CKOPOCTH ¥ HallpaBJsieM M0 FOPU30HTa/M HajeBo. M3 1BYyX BO3MOXKHBIX
FOPU30HTAJNbHBIX HAMpaBJeHUH Mbl BBHIOpAIM 3TOT BapUaHT, UCXOOs U3
TEOpEMbl O MPOEKLHH BEKTOPOB CKOPOCTEH TOUEK HeM3MEHSIEMOro OTpe3Ka.
[Tpoexkuuu mo/KHBI ObITb PaBHBl W HampaBJeHbl B OAHY CTOpoHY. Takum
00pa3oM, U3BeCTHBI HAMpaBJeHUs CKOPOCTEH IBYX TOUeK TeJja. DTO MO3BO-
asier onpepenuts MIIC 3Bena BCD. Haxomum Touky P; nepecedeHus
TNepreHIUKY/ISIPOB, NPOBeleHHBIX M3 Touek B u C, K BeKTopaM ¥Up H
o (puc. 89). Temepb ompepessieM HampaBjeHue BeKTopa Up. OH OyneT
NepreHIuKYsgpeH paguycy PiD 1 HampaB/eH HajleBO, UCXOAS U3 TOH Ke
TeopeMbl 0 NPOeKLHUAX CKOopocTel Touek oTpe3ka BD.

Co crepxxem BCD umetor obmue Toyku aBa crepxkHsa: CK u DG.
PaccmoTpum cHavana crepxkedb DG. HanpapiseHne BeKTopa CKOPOCTH TOU-
ku D yxe usBectHo. Uto6nl onpenenuts nosoxenne MIIC, Hamo 3HaTh
HampaBJjieHWe BEeKTOpa elle OfHOH TOYKM Ha 3TOM 3BeHe. Takod TOYKOMH
sBasieTcs: F'. BekTop ee CKOpoCTH NepreHAMKYJSpPeH PaiuyCy BpalleHHs
FO u HanpaB/ieH BepTHKa/bHO. [leprneHAMKYJsIpBl K BeKTOpaMm ¥p U Up
3aJ1al0T IT0JIOXKEHHe TOYKH FPo, BOKpYr KoTopol 3BeHo DEF'G coBepluaeT
MIHOBEHHOE BpalllaTesibHOe IBUKEHHUE.

[TeprnennukynspHo paguycam PoG 1 P E' 1poBOAKUM BeKTopa Ug U Ug.

[Tepexonum x 3Beny EH, MIIC KoToporo HaxoouM Ha MepeceueHHU
NepHeHIUKYAsPOB K Uk (mpomo/keHue pagnyca PoE) U K BEKTOPY CKOPOCTH
Uy TosdyHa H, #BHXKyllerocs ropusoHtanbHo. Ilosydaem Touky Pz —
MIIC 3Bena FH.

U, nakoneu, paccmarpuBaem 3BeHo CK. CKOpocTH Ux ¥ U¢ mapas-
JeapHbl U He neprneHauKyaspHel CK. 3BeHo CK coBepiiaeTr MrHOBeHHO-
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MOCTYTIAaTeIbHOE IBHKEHHE. YCJIOBHO MOXKHO cKa3aTh, uto MLIC 3Bena CK
HaXOUTCS B OECKOHEUHOCTH.
2. Onpepensiem paccrosauss or MIIC 3BeHbeB 10 TeXx TOUEK ITHX
3BEHbEB, CKOPOCTH KOTOPBIX Hal0 HAUTH.
3serno BCD. Haxonum paccTosiHUS:
P,B = BC/ cos45° = 60/0.707 = 84.85 cm,
PC = BC =60 cwm,
P,D=+/P,C?+CD? =67.08 cm.

3geno DEFG. Tonbaysice nopobuem AP;CD ~ AP, DF, Haxonum

FD 40
P,D=——P D= —67.08=44.72
2D = oD = 67.08 72 oM,
FD 40
PyF = ~2CD = 2230 = 20
= PpC 60 M

PE = \/PF? + EF? = /202 + 202 = 28.28 cw,

PG = \/P,F? + FG2? = 1/202 + 102 = 25.98 cwm.
36eno EH (puc. 90). Haxonum paccrosinus o MIIC:
PyE = ELV2 = 36.74 cw,

PsH = P;L+ LH = PsL + EH cos60° = 25.98 + 15 = 40.98 cwm.

3. 3amucbiBaeM CHCTEMY YpaBHEHHH [IJs1 CKOPOCTEH TpeX TOUeK 3BeHa
BCD, Bkaouasi ToUKy B ¢ U3BECTHOH CKOPOCTHIO:
vp = wppP1 B,
ve = wppP1C,
Up = wBDP1D.
Pemaem sty cucremy. Haxomum wpp = wvp/PiB = 0.707 pan/c,
ve = 0.707 - 60 = 42.43 cm/c, vp = 0.707 - 67.08 = 47.43 cm/c.
Cucrema ypaBHeHHH [Jisi cKopocTel Todek 3BeHa DEF'G nmeer BUL
vp = wpg D,
vg = wpaPaE,
vp = wpg P F,
vg = wDGPQG.

M3 nepBoro ypaBHeHHsI BbIYHUCIsIEM YIVIOBYIO CKOPOCTb:

wpe = vp/PyD = 47.43/44.72 = 1.06 pan/c.
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HonyqaeM CKOPOCTH TOYEK:

vg = 1.06 - 28.28 = 30 cMm/c,
vp = 1.06 - 20 = 21.21 cm/c,
vg = 1.06 - 22.36 = 23.72 cm/c.

CucreMa ypaBHeHHH JJIsi CKOPOCTel Touyek 3BeHa FH nMeeT BUL

vEg = wpaPE,
Vg = wEHng.

Orciona
wgy = vg/PsE = 30/36.74 = 0.816 pan/c,
vg = wggP3sH = 0.816 - 40.98 = 33.46 cm/c.

3eeHo CK coBepiiaeT MTHOBEHHO-MOCTyNaTeabHOe ABHkeHue. CJeno-
BaTeJbHO, CKOpOCcTH Touek C' U K paBHbL vx = v = 42.43 cM/c. YrioBas
CKOPOCTb 3TOTO 3BeHa paBHa HYJMIO .

YacTUUHO MpPOBEPUTHb pellleHHe MOXHO rpacduueckd. M3BecTHo, 4TO
KOHIIbI BEKTOPOB CKOPOCTEH TOUEK HEHW3MEHSIEMOTO OTpe3Ka JeXaT Ha
ONHOU mpsMOH. YbexnaeMmcs B 3TOM, MPOBOAS MPSIMYI0 4Yepe3 KOHI[bI
BEKTOPOB Up, Uc U Up, OTJIOXKEHHBIX Ha 4YepTexe B Macutabe (puc. 90).
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AnanornuHo npoBepsieM CKOPOCTH Up, Uk, Ur U Ug. Uepes UX KOHIBI TaKxKe
MOXKHO TIpoBecTH Tpsimyto. OcTannch HeMpPOBEPEHHBIMH CKOPOCTH TOueK F

'MoxHo cuntaTh, uro MIIC 3BeHa, NBHIKYLIErocsi MIHOBEHHO-IIOCTYNATEIBHO,
HaXONUTCS B GecKoHeuHOCTH. [ToaToMy, paccyxaast (GopMasbHO, NOJyUaeM Wo K =
=vc /oo = 0.
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u H. JIng 3TOro MOXKHO BOCIOJb30BaTbCsSl METOLOM [OCTPOEHUS MAAHA
ckopocmetl, cM. HUXKe 2-% cnocob.
PesynbraTel pacueToB mnomeriaeM B TabOJHUIBL.

Touka B C D E F G H K
v, cm/c [60.00(42.43[47.43]130.00(21.21(23.71(33.46|42.43

3BeHo AB BD DG EFH FO CK
w, pan/c | 2.000 | 0.707 | 1.060 | 0.816 | 1.060 0

2-h cnoco6. MnaH ckopocTen

1. [TocTpoeHHe HaUKMHAEM C BEKTOpa, BeJIMUHHA H HaTNpaBJeHHe KOTOPOro
M3BECTHBI WJIM JIETKO BBIUMC/SAIOTCA. B Hamewm ciydae 3to Up. Bekrtop Up
B 3aJ]aHHOM MacllTabe OTKJalIblBaeM OT HEKOTOPOH MPOU3BOJbHOH TOYKH
O (puc. 91). Bce ocranbHble BeKTOpa Takxke OylIeM OTKJAAAbIBATb OT 3TOH
TOUKH.

Touku miaHa ckopoctedi (KOHLBI BEKTOPOB) OTMeUYaeM COOTBETCTBYOLIH-
MU CTPOUHBIMH OyKBaMH. TakuMm o6pa3oM, MOJOKEHHEe TOUKH b Ha TMyiaHe
CKOpOCTeH U3BECTHO.

2. PaccmatpuBaem 3BeHo BC' D (puc. 90), Ha KoTopoM UMeeTcsi TouKa B
C U3BECTHOH CKOpOCThbI0. HensMeHsieMble OTpe3KH MeXaHU3Ma, 0003HaueH-
Hble TIPONMUCHBIMU 6YKBaMH, MepPIeHANKYJ/ISIPHBl OTPe3KaM IJ1aHa CKOPOCTeH,
0003HaUEHHBIMU TEMH 2Ke CTPOUHBIMU OyKBaMHu, BC L bc. 3BeHO MeXaHHU3-

Ma BC ropusoHTa/bHO.
d d f

Puc. 91 Puc. 92 Puc. 93

CulefoBaTe/IbHO, TOUKA ¢ IJIaHA CKOPOCTEH JIEKUT Ha ONHOH BePTHKAMH C
Toukoil b. M3BecTHO HampaBseHHe ckopocTH nosisyHa C. Touky ¢ HaXxomiuM
Ha repecevyeHHH ABYX NpsMbIX. BekTop Uc n3o6paxeH oTpe3koM Oc MiaHa
ckopoctell (puc. 91). M3 mpaBusa momoGusi puUryp MexaHusMa U GHTYD,
0603HaueHHBIX TEMH K€ CTPOUHBIMH OyKBaMHU I/laHa CKOpocTed (B HaHHOM
caydae 3To otpesku BC u CD), nmeem BC/CD = be/cd.
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Tak mosiyuaem Touky d niaHa CKOpPOCTEH H, CJ€N0BAaTeNbHO, MOLYIb U
HarnpaeJieHHe BeKTopa Up (puc. 92).

OnpenensieM ckopocTh Up. HamnpaBjeHue 3TOro BeKTOpa H3BECTHO
— OH MepHeHAUKYJspeH pamuycy BpauleHuss F'O. Ilo cBofictBy mnsana
ckopoctrett DF 1 df. Touka d Ha msaHe yxe ecTb. [lpoBomum uepe3
Hee TOPU3OHTANBHYIO0 MpsiMyto (meprneHaukyasipayio DF) mno mepecedyeHws
C BepTHKAJbHBIM HalpaBjeHHeM BeKTopa cKopocTd Up. [losyuaem Touky
f (puc. 93). Coenunsis ee ¢ ueHtpom O, ompelessieM MOAYJb HCKOMO#H
CKOPOCTH UF.

W13 cootHoutenus: nopobuss DE/DF = de/df Ha orpeske df Haxomum
BHYTPY HEro KOHEL BEKTOpa CKOPOCTH U H BHe OTPe3Ka, MOJb3YsiCh
nponopuueit DG/DF = dg/df, TouKy g, onpeesiouyo BEKTOp CKOPOCTH
e (puc. 94).

AHajoruuHo ompepessieM CKopocTb Uy (puc. 95). 3mecy eh 1L EH.
Touku k ¥ ¢ Ha mIaHe CKOPOCTeH COBMANAloT.

3. YryoBBIE CKOPOCTH 3BEHBEB OMNpefeseM M0 NPOCTbIM (hopMyaaM:

WBD = bd/BD, wWpag = dg/DG,

WEH = eh/EH, WK = Ck/CK = 0, WO = fO/FO

YcJIOBUS 3ANAU. [lrockuli MHO2038eHHbILE MEXAHU3M ¢ OOHOU cme-
nexvro c80600bL npusodumcs 8 08ucerue KPUBOULUNOM, KOMOPbLL 8pa-
ujaemcs NPOmMuU8 4aco8ol CMpeAKU ¢ NOCMOSHHOL Yea080L CKOPOCMmbio.
Haiimu ckopocmu mouex mexanusma (cm/c) u yerosvie CKOpOCMU e2o
3senves (pad/c). Pasmepol danbl 8 canmumempax.



