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Bextop 7 HANIDARICH 1O PAIYCY OKDYHOCTH, OIICHBICNON TOuK0li M;
ek, k newrpy 910/ OKpyHocTH - Touke O; (a7 napwienei ock O). Yekoperne
3 MAIPARICHO 1O KacaTe1LHOTi K ITOli OKPYAHOCTI, TO CCTH HCPIICHAKYPHO 7.
(@ napannenen oo Opx). Ta Kak Awex B yrasanmsil Mowent spesiesn (=1 cex.
BPAILAETCA 3AMEUICHHO, TO BEKTOPH V. M G HANDABICHE B NPOTHBONOJOKHEIC

CTOPOH, TO €CTh HAPABICHHE BEKTOPA G ONPEAEIAETCA HANPARICHHEM YTIOBOTO
YeKoperus £, , KOTOpoe HoKasaHo Ka phe. 2.7 Ayrosol cTpenkoii.

OTHOGHTEABHOE ABUKEHIC, KaK GBLUIO HOXICKHYTO BHIULC, 3ATAHO CCTCCTBCH-
HbiM en10coGow. TIpi 9TOM POCKIUNH OTHOCHTEABHORO YCKOEHHS TOUKH Ha eCTeCT-
BHHBIE 0CH, NONOANTETBHBIC HANDABICHHS KOTODHIX ONIPECTOTCH OPTaMMH T 1 i,
MOAHO KalfTH 10 BopMynav

1047w, an

1232w as)

OtpiaTes A HAK MPOCKIIN a4, YKAIMBACT, TO BEKTOP G HAUABICH B

npoTHBOOAOAKHYIO CTOpOHY OpTa 7. HODMATSHOE YCKODEHHE BCErA HATDARIEHO B
CT0pOHY OTA 7, TO €CTH 110 AABHOM HOPMATH K UEHTPY KPHBHSHEL TPACKTOPHH

‘Touki. Takis OGPAION, B PACCMATPHBAENOM CAYUAC BEKTOP G HANDABAEH K LEHTDY
0, oxpyHocTH paniyca R, sensiomelics TpaEKTOpHEH OTHOCHTENBHORO BIACHIE
Touku. Benmunis otHocuteabtoro kacareasioro ([a7]) u omocuteasmoro nop-

sanboro ((7]) yexopennii cornacio (17) w (18) Gyayr coorsercTseio pasist
a,|=1047 wict, (19)
a,=1232 we (20)
Vexapene Kopuonca (1,|) onpedememes no opye
@ =26, xV, @n

BexTop yrI0BOji CKOPOCTH NEPEHOCHOTO BPAICHNS @, HANPARIEH 110 OCH
BPALLCHIA B Ty CTOPOHY, OTKYAA BPAUICHHC HAGAIOAACTCA NPOTHB XOAA MACOBOH
Crpenki (puc.2.5). B MOMEHT Bpeent f;=] cek., yaTuiBas (2),
[a=1 cec’ @2)
Moy yexopesa Kopiouica (,|) 1a ocwosasin caoficrs sexrophoro
PO S ———
3.7 ]-sin@27,) ©3)

> g B 5m

a“d
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Vaursinas (22), (11), #a octonasn (23) noayin:
|=2-1-0785-5in120° =136 wic.

Hanpansene yexopes KopHOIICa ONIDEAEISETES HATDABICHHEN BEKTOPHO-
1o NPOIBCCHIIA BEKTOPOB @, 1 7, , T0 CCTH HAPARICHO HIEPICHKYIAPHO 110C-
KOCTH, NPOXOAsILIEH 4epes BEKTOP! @,  F, (BEKTOP @, 1PH 3TOM HYKHO Nepesec-
T B TOuKy M;) B CTOpOHY, OTKy1a Kparualiilice coBMEIIERHE &, ¢ F, BIAHO IPOTHE
X018 uacosoii crpemki. Tak Kak BEKTOPS @, H V, PACHONOKEHS! B KOOPAHHATHON
1ocKoeTH Oz, T0 G, HANDARIEHO NapALIELHO oc O/ B CTOPOHY, NPOTHEONO-
a0wyt0 oci O

Hanpannee yexoperns KpHOTHCa MOKHO HAHTH ADYTinM crocoSoN, npi-
Mesn npasuio H.E Kykosekoro. Cyrs npasuia H.EJKyKOBCKOro cocront b cae-
ayoutem. [Ipexe Beero HykHO HaliTh NPOEKIMIO BEKTOPa /, Ha IIOCKOCTS, Tep-
ner Ky IspHYIO ock BpaLenis (Ha wiockocTh O;xy). B JaHHOM cayuac 5a npock-
LA HanpaBiena Takke, Kak BEKTOp 7. ATEM HEOGXOLMO NOBEPHYTS HAIACHHYIO
NPOCKLUMIO B HANDARIEHII BPALEHIS, YKEXHHOMY AYFOBOH CTPEAKON @, Ha YrOX
2. Tlony'ieHHOE B PERYILTATE NOBOPOTS HANPARICHHE NPOCKLUI OTHOCHTENbHOI
CKOPOCTH GyIeT COOTBETCTHOBATS HANPABIEHIIO ,

L1 OnpeAenei A ABCOTOTHORD YCKoperHs HAILACM ero IPOCKLUHI KA OcH KO-
opauat x, y, z. Cornacio (14) Hpoexilis aBCONOTHORD yeKOpCHIA Ha 0BYI0 ok
paska anreSpacckoli cymue npoexui yekopesi &, &, a1, GF. G, na Ty Ke
och. Tlpociuit 3T yekopesi Ha OCH KOOPMHAT A€rko Halfu 3 veprea. Takine
OBpanom, A1 MowesTa speei 1= cex.

g =iZ] | =—0.5-136 =-186 i
e

0,04 wic?,
2

,’I»cesm°=40‘257|.232‘%+l.047

c0s60°= l‘zzz.gfl.u«n 3=1s0 we

Tlo HaileHHHM TPEM TPOCKIAN ABCOTIOTHORD YCKOPEHHS HETPY/HO HaliTH €10 Mo-
ynb w wanpasiexne. Mozy:ts aGcomoTHoro yexoperys

a2, +a2 +aZ =186 +0,047 +1597 =245 W/ .

2,99%28,67an
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» 3AJAHHE K2
Teno D (pre2.1-2.6) BPALACTER BOKPYT HENOABIHON OCH 10 JaK0HY @

= 0(l) (@ WSMEPIETCH B PATHAHAX, £~ B CEKYWIAX; IOTOKHTENSHOE HANDABICHHE
oTeueTa yria @ noKa3AHO Ha pHCYRKAX AYrooii cTpenkoii). o Teny B0 npANON
AB (puc2.1,2.5, 2.6), w no oxpyHocTH paniyca R (pc.2.2-2.4) awkercs ouka
M 10 sakony S=OM~=ii) v (NOTOAHTEEHOE  OTPHIATEIEHOE HATABIEHHS OT-
CUETa KoOPANHATS S 0T TOUKH O YKASAHHI COOTBETCTRENHO SHAKAMH ILTHOC (+) 1 M-
HYC (-)). OnpeACIHTS aBCOTIOTHYIO CKOPOCTS 1 A0COMOTHOE YCkoperHe TokH M b
MOMEHT Bpeweni =1, cex. HeOGXOMMbIE AAHHBIC IDHBEAEH! B TaGTHIE 2.

TaGmmma 2
3 [ Mo [Vpasuenne spamaresoro] Vpasneric LR |a
sap. |puc. e s rouk M | (cex) | (en) | (ex)

o=0(@) (pa) OM=S=/(t) (eM)
21 28 16 cos(x /1) 2 [16
723 227 107 0510 -
323 21 St 054
424 ar 20z sin(/3) 0520 | -
s [2s sin(7a/6) 5.2 1 - 15
6 [26 I 7-4r I I
721 2 557 I
§ 22 r 20t [
923 Sai” 207 T80 [ 60
1024 ar Sa” T[5]-
25 cos(u/3) =7 [ I )
12[26 [ 4 sin(nt/4) 2] - 14
1321 ar 6 sin(t/6) 1 -T6
14]22 21 1017 10 -
15]23 ar w2-0) [ )
624 2t 107 cos(z/6] 2 [0 -
7 (25 cos(a/) -2
(26 B & sin(m/2) T -8
[CAEN] 7530 3-8 T s
2022 r St 58 | -
2123 4a 2x(t+7) 212 [0
2224 4+ 22 3r2-1) HEE
23 (25 cos(/6) 2-ar T - 14
24[26 St=r 274 T -T%
EEA) S+ T 4 cos(m/2) -4
2622 3af 407 0520 -
27]23 2n 20m T8 ]6
4 (32/54 -y » By
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3 [ %o [Vpasnenne spamaresord] Vpasneric LR |a

ap.pic | pr— ke Tousn M | (cex) | (en) | (e)
o=0@ (pa) oM f()_(cM)

%24 0.6 (10— 20) 6] -

925 Sin(m/3) 1= - [2

3026 £ 4 cos(ntf3) [ )

Tpuniep ssinonnenns 3axaiis K-2

Jlnex pazayca R = 0.5 M BPAIIAETES BOKPYT CBOCTO BEPTHKATLHOR AMET-
F-2F ( WiMepsETCR B PATHANAX, { - B CeKYHIAX;
NOOKHTETSHOE HANPABICHHE OTCYETa YTIa ¢ TIOKA3AHO HA PHCYHKE AYTOBO CTpes-

pa OB (pue.2.7) no saxory

Koii). Tlo oBoay Ancka Asiaeres Touxa M no sakony S = ONM %(7:441) M.

(HOIOAHTEBHOE W OTPHIATETEHOE HATDABIEHHS OTCHETA ZYTOBHX KOOPMHAT S OT
TOUKH O yKa3AHE! COOTBETCTBEHHO SHAKAMM IUTOC (+) H Mikye (-)). OnpeAeHTS a0~
COMOTHYHO CKOPOCTS  A0COMOTHOE YeKoperHe TouKiH M B MOMEHT Bpeven 1=

coxyna.

Pemente. JL1s ONDEACICHHOCTII CATIKEN KECTKO ¢ JUCKOM CHETEMY KOODH-
Har Opz  (KODANHATHAY IIOCKOCTH Oy COBMCUICHA C IVIOGKOCTHO JUCKa).
Jloinierme Toukn M pacematpupaen kax croatoe. Bpamenie aucka (1ozickHoi
CHETENH KoOpAMHAT D)= ) BOKPYT BEPTHKATLHON HETOABIKHON OcH O3Z; CHMTa~
e neperocisin. Tlpi 970w ABitene Touku M 10 0501y Ak GyIET OTHOCHTE -

i, PACCMOTpHM GO/ICE TIOTHO STH ABIKEHHS.
1. 3AKOH I1CPEHOCHOTD BPALATELHOO ABIACHIS 301aH YDABHEHHEM
o=r-2

OnpeeN YTA08YI0 CKOPOCTS H YTII0BOE YCKOPEHHE EPCHOCHOTO BpACHI

Kk AnreOPANIECKHE BETHMHAL

0,==3C 4 ;

=i, =61-4
B vowent apevienn 1= 1 cex. .
o1 ¢ &=2 ¢

Ak Y080/ CKOPOCTH ONPEXEISET HANPABICHHE BPAILICHHS TEAA BOKDYT He-
noxeIKHON ock. B paceMaTpHBACMOM Cyuae <0, ITO OIHAALT, UTO BpAIEHHE
B MOMEHT BpeMeHH 1= / Cek. IDOHCXONMT B Hanpanenuh YGuBanus yria ¢ (10
€crh B OTpHIATENBHOM Hanpanenun oTcueTa @ ). TIyTem CONOCTABIEHHS SHAKOB
YT080/i CKOPOCTH H YII0BOTO YCKODEHHS MOAHO YCTAHOBHTS XAPAKTED BpAUATEIh~
HOTO JIBIDACHI, TO €CTh SBIAETCR OHO YCKOPEHHBIM IUIH SAMEVICHHEIN. B pacewart-
puBaCNON Cyuae, Kak CIeAYET 3 (2), HaKH YII0BOli CKOPOCTH  YIIOBOTO YCKo-

pesns pasisie (,<0 ., &>0). 10
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POCTI 1 yr0B0G yeKoperi Ha piicyiKe 2.5 YCIORHO NOKA3AI AYTORGNI CTPETKa
Mt BOKpYT ocH Bpancia.
2. OmhocTehoe AmiKeHie Touki M %1340 CETCCTRCHHA CTIOCOBOM, TaK
KK HSBCCTIL TPACKTOpIA  OTHOGHTEILHOTO JBIGKCHI (OKPYAHOCTE paiyca
R=0.5 3 ¢ etpo 1 Touke O;), HAYAI0 1 NONOKITCILHOE HATPARICHHE OTCUCT
AYTOBLAX KOOPANNAT S, & TaKike KoM ABICKEHIUA TOUKI 10 TPACKTOpIL, OTPCACIAC-
[t p——
- %(714#) M 3
Crauana yeranomi nososenie Toukit M Ha AYre OKDYAHOCTH B MOMCHT
spesern ;=1 cex. Tozcrannan u ypamenne (3) 1=/ cex., noayunst
st
Si==% ™ @
Uewtpasiiit yroa, coorsercrayiouui ayre okpytocti (4), onpescanrea
10 opuyc

s _st
z00M, =22
00M, = =75 pan
Tk 0GpazON, Ktk CEaYeT 3 pHcyHKa 2.5, yron
z
5

B nosoeHH TOUKH M;, NOKAKEM OpTH ABYX ecTecTaenmbX oceli T W i
(0pT ¥ HANARNAETEA 1O KACATENbHOM K OKDYAHOCTH Paiyca R b CTOpOHY BOIpaC-
Tl 2YTOBLIX KOOPAHAT S. & ODT CABHOI HOPMATH 7 - K UEHTPY OKPYAHOCTH
01).
3. Halizem aGconiornyio ckopocrs Toukw M 1o opwyse:
(AR A ©)
¢ 7. 1 7, CoOTRCTCTREHHO I1CPCHOCHA 1 OTHOCHTEIIBHAA CKOPOCTH TOUKIL.
L1 OpEAEIIeHI NEpEHOCHOH CKOPOCTH TOKi B MOMEHT Bpemert = cex.
HYAHO MBICICHHO OCTAHOBHTS OTHOCHTEbHOE BIKCHHE TOUKH B NOTOKeHHI M, i
OUPEACIINTS ee CKOPOCTS KiK TOUKH, KECTKO CHRNON ¢ HOIBICKHOI CHETEMO KO-
OpiHaT, T0 ecth ¢ ko, JHCK, Kak GLIO YKIIHO BRILIE, COBPIIACT BPALATENb-
HOE ABIKEHHE BOKPYT HENOBIAHOM 0c Os2;. B CIuTy STOrO BETHAMHA EPEHOCHON
cxopocri (V) onpezenires 1o dopuyie
V. =lo|h )
tae h - paccrostme ot Touki M, 70 oc spamenis. W IpAMOYTOTSHOTO Tpe-
yromsua O;M,0; (puc2.5)

h=M,0, =n»ﬁna=u.s.sm%

25 1l

Takins 0Gpasow, Ha ocwosasii (6) ¢ yueron (2) w (7) enmumna nepenockoii
cxopocTi oukn M s Moment £,=1 cex. Gyxer
V=025 wde. ®)

A 4 (36/54
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Bexrop 7, HANDARAEH NEPENIKYIAPHO IIOCKOCTH JHCK (3HAWIT napas-
ETBHO OCH O ) B HATDABIEHHH BPAILEHIS, YKARHHOMY AYTOBON CTPETKOH 0.

Jlas onpeaenesis oTHOCHTEBHOH cKopocTi Touki M, () HykHO MbiCIeHHO
OCTAHOBITS IEPCHOCHOE ABIEKCHHE (PAILETETLHOE JBIKCHHE JWCKa) i HalfTh CKo-
POCTS TOUKH Nl € ABICKEHIN 10 OKPYAHOCTH patyca R 10 3akorty (3). Tlpocktuts
Bextopa F, Ha manpamicnme opra ¥ onpeaensercs no opmyze:

v, =5 %(7744) . ©
B vowent spevenn (= cexyia
®_x
SR e 10
=373 c. 10y

Tonowurenubiii uax npoexiuit V. yassisaet, wro sexrop /, anpasie s
cropony 7. B obuien caysac emunna omHockTensHoit cxopocts (V) onpeaenser-
e 10 dopyiyc:

V=l %zujxs . an

Tax kax sextopsi 7, u ¥, B3auMo nepuesmkyasphsi (sexrop ¥, pacnono-
et b KoopmaTHOf 0GKocTH Oz, nexcrop V. mapaienen ocu Op), e
Ha aBcomoTHoli cropocti (V) MOKET GHTh ONPEACIEH] Ha OCHOBAHHI TEOpEMS!
Tudaropa. B movet spemei 1,

V,=VIevi =082 we a2
4. Onpezennyt abcontoTHoe yexoperme Touk M.
B DACCMATPHBACMOM CITYUaE IEPEHOCHOE ABIKEHHE HE ABISCTCH NOCTYNA-
Tensib, B ciuty 51010 Halizen a0COTOTHOE YCKOPEHHE TOUKH Ha OCHOBAHMH Teo-
pexst Kopwomnea 1o dopwyze.

a.+a,+a, . a3)
IA€ G, , G, . G, - COOTBETCTBEHHO TEPEHOCHOE, OTHOCHTETBHOE  KOPHOTHCO-
5O yeKoperHs TouKH.
Tlpw onpeieeHIM A0COTOTHOTO YCKOPEHIS UETECOOBPAIHO PAIORHTS &, W
G, A HOPMATHYIO H KACATEBHYIO COCTARIAIOUNE.

a=ar+a
Tlpw >rom coorromesne (13) npuvier st
=G0 +E A A A (14

TlpH ONpEAEIICHHH NIEPCHOCHOTO YCKOPEHHS TOUKH B MOMEHT BpeMeHH £;=/
oK. AHATOTWYHO, KAK H DI ONPEAETEHHH EPEHOCHOH CKOPOCTH, MBICIIEHHO 0CTa~
HABIMBACM OTHOCHTEITBHOC JISHKCHHE U ONPEEIAEM YCKODEHHE TOKH M, Kak 04~
K, HEHIMEHHO CBARAHHON ¢ JCKOM (¢ NOTBIAHOI cHeTenol Koopmanar). Tlpi
BPAILATELHOM JBIACHHH JCK BOKDYT HENOTBIAHON 0cH 052, BETHAMHHL HOp-
MATBHOTO H KACATENSHOTO YCKOPEHHS TOUKH M, IHCKA ONPEEISIOTEA COOTHETET-
B0 10 hopwynax

a4«
w %
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