[IpuMep BBINOJIHEHUS KOHTPOJIBHOM PadOTHI.

B CTCPIKHCBOM MCXAaHU3MC,

Konrp.

pabata
B = kpuBomun AQO Bpamraercs ¢ u3-
]
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Y . B mosoxxeHuu, yKazaHHOM Ha
PHMCYHKE, OIPEIEIIUTh YIJIOBBIE

CKOPOCTH BCCX 3BCHLCB.

K 3aIIaHHOﬁ IIOCTAaHOBKC 3aJJa4H BBCICM I[OHOJ]HPITGJII;HBIﬁ BOIIPOC. HpI/I Ka-
KOM COOTHOIICHHWH 3aJaHHBIX YIJIOB O U Y YTJIOBasgd CKOPOCTH BTOPOTO CTCPIKHA

MOKET 00paTUTCS B HOJIb?

CJ'IGIIYH AOTOBOPCHHOCTH, KOHTPOJIbHAA pa60Ta JOJIDKHA 6I>ITI>, peuicHa IBy-

Ms crtoco0aMHu (aHATUTUYECKUM U T€OMETPUUECKUM ).

Haunem ¢ ananumuuecxoeo.

B paccmarpuBaemMoM mpumepe BCEro TpH MOABUKHBIX Tena (B J000M Ipy-
TOM BapuaHTE TO )K€ CaMO€) U yIJoBasi CKOPOCTh OJHOTO W3 HHUX 3aJaHa, T.e. U3-
BECTHA yryioBasg ckopocTh cTepkHa AO (3aech moa W, cieayeT MOHMMATh 3a/1aH-
HOE 4McioBoe 3HadueHWe). Ha pucynke Bpamienue crepkas AO u300pakeHO 1O
X0y yacoBOM cTpenku. CreqoBaTenpHO ;= — ©.

CocraBum rpad
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W3 rpada nosryuaeM BEKTOPHOE COOTHOIICHHE

V. :\70+ [(_01,6:_5\] + [c_oz, ATB] + [c_os, B_C] (1)

[IpruHMMast BO BHUMAaHUE YPABHEHUS CBS3EU

Ve, =0, VCy=O, Vo, =0, V0y=0

X

3armumem ypasaenue (1) B IpOEKUUAX HA KOOPAUHATHBIE OCH



y: 0= w;,I, COSQ, +®,,,C0SP,+ 0y, I';COS P, (3)

31ech, Kak OTMEYEHO B Tpade

¢, =T—a, QZ:g_B’ ¢, = T

4

>t (4)

Hcnons3ys popMybl IPUBEAEHNUS, epenuiieM ypapaenus (2) u (3)
—®,,r,sin o —®,,MNcosp — w,, r,cosy =0 (5)
- ®,,rC0S o + ®,,,SINB — ®,, F;siny =0 (6)

WTak, B HaIIeM pacropsHKeHUU CHCTEMa JIBYX YPABHEHUH C IBYMsI HEH3-
BECTHBIMU ((,, U 05, ).

JlomHOX UM ypaBHeHHE (5) Ha Sin B, a ypaBHeHue (6) Ha COS [} U CIIOXKUM, B
UTOTE TTOJTYIHM

0=-w,r(sinasinB + cosa cosp) — w,, r,(siny cosB + sinp cosy)
OTtcrona HaxoIUM

r, cos(a—pB)
Y, sin(B+y) (7

Teneps nomMHoxuM (5) ypaBHeHuUe Ha Siny, a (6) ypaBHeHue — Ha COS Y.
[Tocne BeIYMTaHUS UMEEM

0=-ow,r (sinysina — cosa cosy) — w,,r,(siny cosp + sinf cosy)
Orcrona nosryyaem

r, cos(a+vy) (8)

®,, = — 0
2z Y, sin(B+y)

Teneps MOKHO PACCMOTPETH U JONOIHUTENBbHBIN Bonpoc. [Ipu kakoMm coot-
HOILICHUH 3a/IaHHBIX YIJIOB O U Y YTJIOBas CKOPOCTb BTOPOIO CTEPKHS 00paTUTCA

B HOJIB?

U3 dopmynsl (8) 3akmouaem, uro korma cos(o+7y) = 0, T.e. korma

o+y :g (9)

JIpyrumu cjI0BaMU YBEIMUYCHHE yTJIa O JIOJDKHO KOMIICHCUPOBATHCS YMEHbB-
[ICHUEM yTJa Y, 1 HA000pOT.



[lepetioem k ceomempuyueckomy memooy peuleHusi 3a0ayu.

J{ns peuieHus 3a1a4uM reOMETPUYECKUM METOAOM, MPEXKIE BCEr0, YTOUHUM
KaKHU€ U3 TOUYEK SIBIISIIOTCA Y3JIOBBIMU (TOYKH, MPUHAJICKAIIME OJTHOBPEMEHHO, 110
KpailHell Mepe, JIBYM MOJBHXKHBIM Tenam). B paccmMarpuBaeMoMm cilyyae TaKUMU

TouKamu sBJstoTCs Toukk A n B. HemoasrkHbIMU 1IEHTpaMu BpallleHus SBISAIOTCS
toukn C u O. Tlpu u3BECTHOI YIIIOBOM CKOPOCTH MEPBOIO 3BEHA CKOPOCTH E€TO
KOHEYHOM TOYKM A B JaHHBIM MOMEHT BPEMEHM HalpapieHa OPTOrOHAIBHO K
crepxxuaio OA u uncnenro papua V, = o I, .

U3 Tex e CoOoOpaKeHuii CKOPOCTh ToukH B GymeT oproronanbta K cTepik-

Hio CB n uncrnenno pasua V; = o4r,.

371ech BEKTOPbI CKOPOCTEW PACCMOTPEHHBIX TOUEK U300pakeHbl, CHHUM 1IBE-
ToM. JlJIi HaXOXKJI€HUsT MTHOBEHHOIO ILIEHTpa CKOpPOCTEH BTOPOrO 3BEHa J0CTa-
TouHO 4epe3 Touku A u B mpoBect nepnenaukyaspel K CKOPOCTAM, 9T0 (haKThye-
cku npogoinkenue crepxas OA (M306paXkeHo KpacHBIM LIBETOM) M CaM CTEPKEHb
CB. Touky mepecedenus npsiMbIx HazoBem P,. B obGpasoBaBuiemcsi Tpeyross-

uuke ABP, o6osnaunm yrier §, 0, A.
IepBbiii u3 HUX & = o.+7y —90° . Bropoit yron 0 = 90° — (a—p).

[V [¢]
Tpetuii HAXOAUTCS U3 YCIOBHS, YTO cyMMa yriioB B +v+ A =180 .

Ecin yron & okaxercst paBHbIM Hyit0 (ckopoctu V), u Vg mapannessHsr),
TO JBWKEHHUE BTOPOTO CTEPIKHSA MMEHYETCS MTHOBEHHO-TIOCTYIATENBHBIM U YIJIO-
Basi CKOPOCTh €r0 IPU 5TOM PaBHA HYJIIO.

Moynp yriioBoi CKOPOCTH BTOPOTO 3BE€HA MOYKHO MPEICTABUTH B BUJIE
Vi _ Vg

= = 10
° AP, BP, (10)

6V




3nece V, n Vi takke Moy ckopocreit Touek A u B .

ITo Teopeme CHHYCOB MOKHO HaWTU BXojsiue cooTHomeHue (10) ase aiu-
HBI

AB _BP, AP,

. = — =— (11)
sind  sin®  sinA
ApP. = r.SiN(B+y)  gp. - cos(a—P) (12)
2 "2cos(o+7) > Zsin(p+y)
[oxacraemsist Beipakerne AP, B cootHomernue (10) momydaem
r,sin(p+y)
Hanee, u3 cootHomenus (10) Haxomum Vg
V. = o 1 cos (a—B) 14
B ! 1Sin([3+y) (14)
W nakone1g
V _
o, = 8l _ T cos(a—p) (15)

= o, _
ry rysin(p+7vy)

[onyyeHHsle pe3yabTaThl Al ©, U (D5 OTIMYAIOTCSA 3HAKOM IO CpaBHE-

HUIO ¢ HaiieHHbIMU paHee (cM. popmynel (7) u (8) ). He ciexyer 3a0biBaTh, 4TO
HalJICHHBIC paHEee BEIMYMUHBI 3TO MPOEKIIMH BEKTOPOB YTIIOBBIX CKOPOCTEH, KOTO-
pbIe MOTYT OBITH W OTPHUIIATEIBHBI. VI3 pUCYHKA T€OMETPHYECKOTO PEIICHUS 3aja-

YU BUAHO, YTO IO XOZY YaCOBOM CTPENKH BPALIAETCSA TOJIBKO MEPBBIN CTEPKEHb.
BTopoit 1 TpeTuil BpanaroTcs IpOTUB X01a YaCOBOM CTPEJNIKU.

Pe3zynomamul konmpoavHoti pabomel cuumaromcs y0081emeopumens-
HOLIMU, eCU NOAYYEeHO AHATUMUYECKoe peuleHue 3a0ayu, a 8 ceomempuue-
CKOM peuieHuu NOCMpoeH MCHOBEHHbIU YeHMpP CKOPOCMeEl 8Mopo2o 36eHd U
gbinuUcamvl 8 0ouem sude coomuouterHue muna (10).

Bonee svicoxuii ban, ecau nonyuenHvle aHaIUmMuyeckKoe u ceomempuye-
CKOe peuleHUsi cO8nadarom (¢ mo4HoCmvio 00 3HAKQ).

Camulti 8vlcokuti 6an (NOMUMO 8Ce20 NepequcieHH020 6blude), eciu
npo6eoeHo ucciedosanue, yCmaHasgiusarujee, npu Kakux yciousx yenoedst
CKOPOCMb 8MOPO20 36€HA MONCEM PABHAMbBCS HYTIO.



