MaTtemaTunueckuii SHHI/IKHOHG,Z[I/I“IGCKI/Iﬁ CJI0Bapb

YcaoBue

3aganue 10-2. 'omorpad

T'odozpaom BeKTOpa Ha3LIBAETCA KPHUBAs, IPEICTAB/ISIONAs COO0M MHOKECTBO KOHIIOB IIepEMEH-
HOTO CO BpeMeHeM BekTopa 7(t), nauasio koroporo (Puc. 1) jjist Beex ¢ ectb buKcHMpoBaHHAsI TOUKA,
O («Maremaruaeckuii SHIUKIIONEUIECKH c10Bapby ). MHbIME c1oBamu rojgorpad BeKTOpa mpe-
cTaBJigeT coO0 MHOXKECTBO TOUYEK, 110 KOTOPBIM «JIBUKETCsI» KOHEI JJAHHOI'O BEKTOPa CO BPEMEHEM,
eCJTH TTOJIOYKEeHMEe ero Hadasa 3apUKCUpOBAaTh B HEKOTOPO Touke (.

CrpaBeyInBOCTH paji OTMETUM, YTO HIKOJLHUKA KOCBEHHO 3HAKOMBI C JAHHBIM IIOHSTHEM, I0-
CKOJIBKY rogiorpadom pajamyc-Bekropa 7i(t) (1 = 2 — 3 — 4 — 5 — 6) nBuKymmeiics MaTepuasb-
HOM TOYKM ABJIAETCH ... €€ TPACKTOPHs, OTMEUYCeHHad Ha pUCYHKe 1 nmyHKTUpHOi auaueit. [ogorpad
BEKTOPA HAIJISAIHO IPEJICTAB/ISET €ro SBOJIONKMIO ¢ TEYCHUEM BPEMEHU, a TaKKe UCIIOJIb3yeTCs IIPU

Pa3JIMIHBIX pacdeTaXx.

X

Puc. 1

YacTts 1. BeruncieHne noJIHOro YCKOPEHUsI

1.1 Hebosbmioit MacCUBHBIN MIAPUK, MOJBEIIEHHBI Ha JIEIKON HepacTsS:KUMON HUTH, OTKJIOHILIN
TaK, YTO HUTH CTaJIa FOPU3OHTAIBHA M aKKyPATHO OTIyCTH/IU 6e3 HaTskerust Hutu (puc. 2). Ilpu
JIBUKEHUU TApuK OyeT mpuodbperarh Kak IEHTPOCTPEMUTEIbHOE (HOPMAJIBHOE) YCKOPEHUe G,
HaIpaBJIEHHOE BJIOJIb HUTH, TaK U KacaTesJbHOe (TaHI€HIMAIbHOE) d, YCKOPEHHE, HAIIPaBIEHHOE
HepreHKy/Isipao HuTH (eM. puc. 2). Cymma @ = @, + d, HA3BIBAETCS NOAHbIM YCKODEHUEM TeJIa.
Haiinure 3aBucuMocTu MoJty/ieit yCKOpeHuit @, u @, OT yrja «, 06pa3s0BAHHOIO HUTHIO C BEpTHKA-

sbio. CompoTHBIIEHIEM BO3/yXa IpeHedbpedb. YCKOpeHne CBOOOIHOIO MaJ eHus (.
S e e e

Pue. 2

1.2 Haiigure 3aBucumMoctsb a(q) MOJyJIsl TIOJIHOTO YCKOPEHHUs @ Iapuka OT yIJIa (v B MPOIECce
JBUKEHUs! JI0O HUKHEN TOYKU TPAEKTOPUU.

1.3 ITocko/IbKY BEKTOP MOJTHOTO YCKOPEHUS MAPUKa TTOBOPAYUBAETCS CO BpDEMEHEM, TO B HEKOTOPBIiT
MOMEHT OH OyzeT ropusonTasieH. Halijinre nosiHoe ycKOpeHue MapuKa a; U YIroJl (v MEeXKTy HUTHIO
1 BEPTHUKAJIBIO B 3TOT MOMEHT BPEMEHU.



Yactb 2. ITocTpoenune rogorpada moJIHOro yCKOpeHus miapuka

2.1 Haiture 3aBUCMMOCTH IPOEKIUIA a4, U G, IOJTHOTO YCKOPEHU IapUKa OT yIJla (v B CTaHIapTHOM

(mexapToBoit) cucreme KoopmHaT. BripasuTe nx B 6e3pasMepHbIX eIUHUTIAX @) = /g W 4, = ay/g.

2.2 Yemy paBeH MOJIyJIb MAKCUMAJIHHOIO TOPU30HTAJIBHOTO YCKOPEHUS Gy max MAPUKA B IIPOIECCE

JIBUZKEHNS JI0 HU3IIell Touku TpaekTopun! MaKciMaJbHOIO BEPTUKAILHOIO YCKOPEHUA (ymax

10 kiracc. Teopernveckuit Typ. Bapuant 2.

2.3 Pas6eiire npsiMoii yroJs o Ha uHTEPBaJbI 10 Ay = 5° rpajIyCcoB U BBIYUCINTE MPOEKIMH YCKOPEe-

Huit a, u aZ st Touek B guanasone 0° < a < 90°. Pesynbrarsl BhIUHCAEHNN 3aHecuTe B Tadauily

1 (cMm. HEUZKE).

2.4 Ilosnb3yscy Tabmureit 1, nocTpoiiTe Ha BhIIAHHOM OJIAHKE TOA0rpad MOJHOTO YCKOPEHUS Iia-

pUKa IIPU €ro JIBUKEHUU JI0 HUYKHEH TOUYKU TPAeKTOPHH.

2.5 [Ipoanam3upyiiTe MOCTPOEHHBIN TOJA0Tpad, OTMETHTE €ro CYIIeCTBEHHbIE OCOOEHHOCTU U T10-

IBITaliTeCh ONMMCATh MX MATEeMATHYIeCKH (HAIPHMED, MOJIYIUTh ypaBHEHUE, OIUCHIBAIOIIEE TOJIy-

YEHHYIO0 KPUBYIO).

JIuct orBeToB. 3amanue 10-2. 'ogorpad

Tabmuna 1. Beraucienne a), u a,.
Yroa | a; | a,
90°
85°
80°
75°
70°
65°
60°
55°
50°
45°
40°
35°
30°
25°
20°
15°
10°
5o
OO

Brank nys nmoctpoenus rogorpada yckopenus mapuka 1mo Tabsure 1.
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Yroa a, a,

90°

85 o

80°
75°
70°
65°
60°
55°
50°
45°
40°
35°¢
30°
25 o
20°
15°
10°
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10 ksracc. Teoperndeckuit Typ. Bapuant 2.

JIuct orBeroB. 3amanue 10-2. 'ogorpad

1.1 @, or yria o:

a,; OT yrJja «:

1.2 3aBUCHMOCTB MOJLYJIS TTOJHOTO YCKOpPeHUst a():

1.3 ay:

(05

2.1 3aBUCUMOCTD MPOEKINH @, MOJHOTO YCKOPEHUsI IMapuKa OT yIjia o

3aBUCHMOCTD IIPOEKIINY @, IIOJIHOI'O YCKOPEHUs IapuKa OT yIvla &

2.2 Qg max:

Qy max-
10 ksracc. Teoperndeckuit Typ. Bapuant 2.
’ 2.3 ‘ Banosnaure Tabsuiy 1. (Cwm. BbImIe) ‘

’ 2.4 ‘ [Mocrpoiite rogorpad yckopenusi Ha Bianke (CMm. Bbiie) ‘

] 2.5 \ Anau3 mocTpoeHHoro rojorpada ‘
10 ksracc. Teoperndeckuit Typ. Bapuant 2.
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Pemenne

3amganue 10-2. 'ogmorpad

lostorpacdom BekTOpa Ha3bIBAETCs KPUBAas, MPEJICTABIAIONIAs cO0O MHOYKECTBO KOHIIOB ITepEeMeH-
HOTO CO BpeMeHeM BekTopa d(t), Hadajio KOTOporo jijis Beex ¢ ectb pukcupoannas Touka O («Ma-
TeMATUIECKUIT SHITUKIIONEINIECKH CJI0Baphby ). VIHbIMEU cioBaMu rojgorpad BEKTOPa [IPeJICTaBIIsieT
c000I1 MHO2KECTBO TOYEK, IO KOTOPBIM «IBUXKETCs» KOHEI] JJAHHOTO BEKTOPA CO BPEMEHEM, €CJIU T10-
JIOZKEHHUE ero Hadaja 3adUuKCIpoBaTh B HEKOTOPOi Touke O.

CrpaBeyIMBOCTH PaJii OTMETHM, 9TO IMIKOJBHUKNA KOCBEHHO 3HAKOMBI C JAHHBIM IOHATHEM, I10-
CKOJIbKY TojiorpadomM pajuyc-sekropa 73(t) (1 — 2 — 3 — 4 — 5 — 6) aBuKyIelics MaTepuaib-
HO# TOUKHU ABJISIETCS ... €€ TPACKTOPHsI, OTMEUEeHHAasi Ha pucyHke 1 myHKTupHOi suHueit. l'ogorpad
BEKTOpa HalJIZAJHO IIpeACTaBJ/IdeT €0 U3MEHEHNE C TECYeHUEM BpEMEHU, a TaK2Ke UCIIOJIb3YeTCd IIPpU
Pa3/IMIHBIX pacdeTax.



Yactp 1. BeraucisieHue 1moJHOTO yCKOPEHUs

1.1 HeGoabmioit MacCUBHBIN MIapUK, MOJIBEIIEHHBIN Ha JIETKONH HEPaCTsIKUMOW HUTHU, OTKJIOHWIN
TaK, 9TO HUTH CTaJla TOPU30HTATBHA W aKKypaTHO OTIyCcTHN 6e3 HaTszkernst Hutu (puc. 2). Ipn
JIBUZKEHUN TapuK OyJerT mpruodperaTh Kak MEHTPOCTPEMUTETbHOE (HOPMAJIbHOE) YCKOPEHUe d,
HaNpaBJIeHHOE BJIOJIb HUTH, TaK U KacaTesJbHOe (TaHTe€HIUATIbHOE) d, YCKOPEHHe, HalpPaBJIeHHOE
nepreH KyIsapao Hutu (eM. puc. 2). Cymma @ = @, + @, HA3BIBAETCH MOJHBIM YCKOPEHUEM TeJIa.
Haiinure 3aBucuMocT MoJTy/ieit yCKOpeHuit @, u d, OT yrjia «, 0Opa3s0BAHHOIO HUTHIO C BEPTHKA-
Jib10. COIpOTHUBIIEHIEM BO3/yXa IpeHeOpedb. YCKOpeHne ¢BOOOIHOrO MMaIeHus (.
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Puc. 2

1.2 Haiigure 3aBucumMocTsb a(q) MOJyJIsl TOJIHOTO YCKOPEHHUs @ IapuKa OT YIJIA (v B MPOIECCe
JIBUZKEHUS JIO HUKHEH TOYKU TPACKTOPUU.

1.3 ITockoIbKY BEKTOP MOJTHOTO YCKOPEHHUS MAPUKa TOBOPAYUBAETCS CO BDEMEHEM, TO B HEKOTOPBIiT
MOMEHT OH Oy/ieT ropusonTajeH. Haiiure moyiHoe yckopeHue mapuKa a; U yroJ (¢ MeXKJIy HUTBIO
U BEPTUKAJIBIO B 9TOT MOMEHT BPEMEHH.

Yactb 2. IlocTpoenune rogorpada moJIHOro yCKOpeHus miapuka

2.1 Haiinure 3aBUCUMOCTH IIPOEKINI a, U @,y IOJTHOTO YyCKOPEHHs IIapuKa OT yTJla (¢ B CTaHapTHOM
(exapToBOit) crucTeme Koop/MHAT. Beipasute ux B 6e3pa3sMepHbIX eIUHUTAX ), = /g W a; = ay/g.
2.2 Yemy paBeH MOJIYJIb MAKCHMAJJIHLHOTI'O TOPU30HTAILHOTO YCKOPEHUS (g max ITAPUKA B IIPOIIECCE
JIBUZKEHNS JI0 HU3IIelt Toukn TpaekTopun! MaKciMaJbHOIO BePTUKAILHOIO YCKOPEHUA (ymax
2.3 Pasbeiire mipsiMoii yrost o Ha nHTEpBaJIbl 10 Aav = 5° IPaJIyCOB M BBIYUCIUTE IPOEKIINU YCKOPE-
Huit a, u a;‘; s Touek B juanasone 0° < a < 90°. PesysbraThl BhIYKUCIEHU 3aHecuTe B Taduiy
1 (cm. Hmxe).

2.4 Tlonb3ysicy Tabsmureit 1, mocTpoiiTe Ha BBIJAHHOM OJIAHKE rojiorpad MOJTHOTO YyCKOPEHUs Ia-
pUKAa IIPH €ro JIBUXKEHUU JI0 HIKHEH TOYKU TPAEeKTOPUH.

2.5 [Ipoanam3upyiiTe MOCTPOEHHBINH TOI0Tpad, OTMETHTE €ro CyIeCTBEeHHbIE 0COOEHHOCTH W T10-
mbITafiTech onucaTh UX MaTeMaTHIeCKd (HAIPUMED, MOJIYYUTh YPaBHEHUE, OIUCHIBAIOIIEE TOJIYy-



YEHHYIO KPUBYIO).
Tabnuna 1. Beruucienue a), u a,.
/ -

| I I
Foporpadi yckopeHuA :

1,5

0,5

\ ' )
Brank mys nmoctpoenust rogorpada yckopenus mapuka 1o Tabsmure 1.




Vron a. a

90"

85°

80°

75°

70°

65"

60°

55°

50°

45°

40°

35 Q

30°

25 ¥

20 0

15 Q

10°

5 0

0 o
Peuntenne:
YHacTts 1. BeruucjeHne NoJHOTO YCKOPEHUS
1.1 B mMomeHT, Korjia HUTh COCTaBJIsieT yroJ (¢ ¢ TOPU30HTOM, IMAPUK OIIYCTUJICS Ha BBICOTY h =
lcosa (puc. 1), e | — mmaa Hutn. COrIacHO 3aKOHY COXPAHEHHs MeXaHUIecKoil sHeprun (IoTeph
HeT) JIJIsl JIBUZKEHUsI [IIAPUKA MACCON 1M MOXKeM 3aIucaTh

mu?

mgh:mglcosa:T = v? =2¢glcosa, (1)
rjie — U CKOPOCTb IapHKa B PACCMATPUBAEMbIi MOMEHT, HaIpaBJeHHAas 10 KacaTeJbHON K JIyre.
CreoBaTe/IbHO, HOpMaJIbHOE (IIEHTPOCTPEMUTETHLHOE) YCKOPEHHE TapUKa Ha HEPACTSIKUMON HUTH
B JJAHHOI TOYKe

Uy = Qye = — = — ={(1)} =2gcos (2)
R l
Ha mapuxk jeficTByior cujia TsizkecT mg u cuia yupyrocru wHutu 1 (em. puc. 1), caeoBaresibHO,
BTOpOI;‘I 3aKOH HbIOTOHa B IIPpOEKIMAX Ha TEKyllee HallpaBJIEHHME HUTHU U I10 KacaTeJbHON K Hel
IpuMeT BUJL

ma, =T — mgcos « 3)
ma,; = mgsin «

C yuerom (2) u3 cucrembl (3) HAXOJAUM BBIDAYKEHUsI JIJIsi KACATEIBHOIO YCKOPEHUs U CUJIbI YIIPY-

rOCTU HUTH

ar = gsin«

(4)

T = 3mgcosa



1.2 CoOTBETCTBEHHO, HOJIHOE YCKOPEHUE MAPUKa B JAHHBIN MOMEHT HailJIeM C HOMOIILIO TEOPEMBI
ITudaropa u Bopazkenuii (2) u (4)

:\/a%—l—azz\/gQSinQa—i—élg?CosQoz:g\/1—|—3cosza. (5)

Kaxk cienyer u3 (5), B HaUaJbHBIT MOMEHT BpeMeHn (o = 7/2) NOJIHOe YCKOPEHUe MapuKa PABHO
YCKOPEHUIO CBODOIHOIO NAJIEHUs @ = ¢ W HaIPaB/eHo BHU3. TakuM o0pa3oMm, oka HUTH He HATSHY-
JIACh, MIAPUK MIPAKTUYIECKU CBOOOJIHO ITAIa€T B TEUEHUE MAJIOr0 IIPoMexKyTKa BpemeHu. [Tockoabky
IIPU 9TOM TEHTPOCTPEMHUTEILHOE YCKOPEHHe MapHKa PABHO HyJI0 (OH eré He ycres HabpaTh CKO-
POCTB), TO TIOJHOE YCKOPEHHe PABHO KAaCATeJbHOMY YCKODEHHUIO U PABHO ¢.

[Tpu npOXOXKIEHNH IAPUKOM HUZKHEl Toukn Tpaekropuu (o = () paBHO HYJIIO KacaTeJbHOe YCKO-
peHne, a ero IMOJIHOe yCKOpeHUe MMeeT MaKCHMaJIbHOe 3HAadYeHne ¢ = 2¢ W HallpaBJIeHO BBepX. B
9TOM CJIyYae OHO COBIIQJIAET C IEHTPOCTPEMUTETLHBIM YCKOPEHUEM. 3aMETUM, 9TO CHUJIa HATIAKEHUST
HUTH [IPU 9TOM MaKCHMaJjbHa U paBHa T = 3mg (HampaB/ieHA BBEPX).

V1o 3, KOTOPBIil COCTABIISIET BEKTOP TOJTHOTO YCKOPEHUsT ¢ C TOPHM30HTOM, HafijeM n3 mapaJsiiesio-
rpamMMa YCKOPEeHMIl Ha PUCYHKe 2

a;sina —a,cosa  sina —2cos’a tgZa —2

tgh =¥ = — = : = : (6)

a;  QrCOSQ + a, Sin o 3 sin v cos o 3tga

1.3 B momenT, Korja BEKTOP TOJHOTO YCKOPeHUs Iapuka ropusonTaseH [ = 0, cjaegoBaTebHO

tgf=0 = arsinay=a,coseq = tgfa;=2 = aj;=>55". (7)

IToncraBiagsa mosydeHnoe 3HadeHne yriia a1 = 55° B bopMyI JIsI TIOJTHOT'O YCKOpEeHUd (D), HaXo-
)
JUM HMCKOMOE€ 3Ha4YCHHE IJId 'OPU30HTaAJIbHOI'O YCKOPCHUA ITapUuKa

a; =gy 1+ 3cos?a; = \/ 1—|—t2

Yactb 2. IlocTpoenune rogorpada moJIHOro yCKOpeHus miapuka

2.1 Jlng ymobcrBa mocTpoenus: rojorpada BeKTopa YCKOPEHUs MapuKa mepeiiéM K JeKapTOBbIM
KoOpjmHaTaM (z,y), n300paskeHHbIM Ha pHUCyHKe 3 (¢ ydueToM 3HaKOB). Torjaa MpoeKIuu MOJTHOTO
YCKODEHUS IapuKa MPUMYT BHJT

= gv2 = 1,4g. (8)

ay = —a, Ccosa — a, sina = —3gsina cosa = —59 sin 2a. 9)
a, = —a,sina + a, cosa = g(2 cos® a — sin?
y = —0r n = g(2cos” o — sin® «v)

st bopmasimzaliy mporecca pacuéra BBeJIeM yI00HbIEe Oe3pa3sMepHbIe e NHUIBI U3MEPEHUS YCKO-
PEHU, UMEIe OYEeBUHBIA CMbICII

a,=—; a,=—. (10)
Torga pacdertbie HOPMYIIbI JJIs 3ALOJIHEHUA TaOIHUIBI IIPHUMYT BH/

ay(o) = —3sinacos «

. > 2 (11)

a,(a) = 2cos” a — sin” «

2.3 Pacuér no dpopmysnam JTaéT Caeyionue pe3yabTaTbl



Tabmuna 1. Beraucienune a) u a,. Puc. 3. Tlocrpoenne rojgorpada ycKopeHusi Ha OJIaHKe.

Yroa | a a,
90° 0,00 | -1
85° -0,26 | -0,98
80° -0,51 | -0,91
75° -0,75 | -0,80
70° -0,96 | -0,65
65° -1,15 | -0,46
60° -1,30 | -0,25
55° -1,41 | -0,01
50° -1,48 | 0,24
45° -1,50 | 0,50
40° | -1,48 | 0,76
35° 1-1,41 | 1,01
30° | -1,30 | 1,25
25° | -1,15 | 1,46
20° | -0,96 | 1,65
15° 1 -0,75 | 1,80
10° | -0,51 | 1,91
5° 1-0,26 | 1,98
0° 10,00 | 2,00
I e )
I'o.qorpalb vcuopeLua ' ﬂ{
1,5
1
0,5
oy
0
-2
-0,5
-1
\ 1’5/

2.2 Kak ciiejiyer u3 aHam3a pucyHKa 3, MaKCUMAJIbHOE (110 MOJLYJII0) TOPU30HTAIBLHOE YCKOPEHHEe

mapuka pasHo |af| = | — 1,5 = 1,5. D10 ke, KcraTu, ciaeayer u u3z opmyiasl (9) mpu o



7 /4. MakcumasbHOe Ke BePTHKAIBHOE YCKOPEHUe a, = 2,0 mapuk npuoOpeTaeT B HUXKHEH TOUKe
tpaektopun (o = (), KOTOPOl COOTBETCTBYET BePXHsisi TOUKa rpaduka Ha PUCYHKE 3.

2.4 YuBUTE/ILHO, HO HECMOTPS Ha JIOCTATOYHO CJIOXKHBIN XapaKTep pacCMaTpUBAEMOro JIBUKCHUS,
rpaduK Ha PUCYHKe 3 HATIOMIUHAET TPACKTOPHUIO JIBUKEHUS caMoro Trapuka! /leficTBurenbno, Toukn
HEILJIOXO <«JIOZKATCS» Ha MOJIYOKPYKHOCTb pajuyca R = 1,5 ¢ eHTpoM B TOYKEe ¢ KOOp/IMHATaMU
(0; 4+0,5). Ybeaumest B CripaBeJINBOCTH CEJIAHHOTO TIPEJIITOJIOKEHNUS.

2.5 [lockosbKy ypaBHEHHE OKPYKHOCTH pajumyca R ¢ HMEeHTPOM B TOUYKe ¢ KoopiuHaTamu (a;b)
MMeeT BUJI

(z—a)’ +(y—b)* =R (12)

TO JIJIsI JIOKA3aTeIbCTBA CIIPABEJIMBOCTH CAEJAHHOTO IIPEJIIOI0KEHUS JJOCTATOUHO IPOBEPUTD TOK-
JIECTBEHHOCTD paBeHcTBa (13) mpu moberx 0° < a < 90°

9
(@) + (a} — 0,5)" = 1,52 = - (13)
Ucnonssys (11) npuseném (13) k Buy
1\* 9
9sin® acos® a + (2 cos® a — sin* a — 5) =7 (14)

[Tocsie u3baBieHust OT 3HAMEHATE U PACKPBITUSA CKOOOK u3 (14) Haxomum

36sin? v cos® a + 16 cos* a — 16 cos® asin® o + 4 sin a — 8 cos’ a + 4sina +1 =9 . (15)

[TpuBojist IO/100HBIE, U COKpaIlllasi, yIIPOCTHM Bbipazkerue (15) ciepyronmm obpa3om

5sin acos® a +4cos’ a +sin' a — 2cos® o + sina = 2 . (16)

CobGupast IIOJHBIH KBAIPAT, C YIETOM OCHOBHOI'O TPHTOHOMETPHYECKOro TozK 1ecTBa sin® a4-2 sin? o cos? a+

cos? v = (sin? a + cos? a)? = 12, peipaenue (16) npumer Buj

3sin® avcos® v+ 3cost a + 1 —2cos? a +sina =2 . (17)

lajiee «HEMHOTO yj1aduy» IPU MEPErPyHIUPOBKE YJIEHOB U BHIHECEHUN 3a CKOOKU

sin? a(3cos® a + 1) 4+ cos® a(3cos*a + 1) — 3cos’ a = 1, (18)

MO3BOJISTIOT eIlE pa3 JOBECTU JEJI0 0 OCHOBHOI'O TPUTOHOMETPHIECKOI'O TOXKIECTBA U JIO ... IT00e -
HOT'O KOHIIA

(sin? a + cos® a)(3cos* a+ 1) — 3cos’a = 1
3cos’a+1—3cos’a=1 1l
1=1 (19)
Jlerko joragarhbest (XoTs U He TpeOyeTcs B yCJIOBUU 3aJIa9d), YTO TIPH JIBUXKEHUH IIAPUKA B Jie-

BOIl IOJIYILJIOCKOCTH, Ha Tojorpade YCKOPEHHsS MbI MOJyYUM CHMMETPUUYHYIO TOJIYOKPY?KHOCTD,
3aMBIKAIOIIYI0 TPAEKTOPHIO JI0 TTOJIHON OKPYKHOCTH. Jlajiee ¢ pa3BOpOTOM BCe ITOBTOPSAETCS BHOBD

10



[IPOTUB 4YacoBOil cTpesku. [[oCKOIbKY HMEHTP OKPYXKHOCTU HAXOJUTCH B TOYKE C KOODIMHATAMHU
(0;+0,5), TO B HEMHEPIHAIBHOI CHCTEMe OTCUETa, MBUXKYIIEHCs ¢ yCKOpeHHeM d = —§/2, Hampas-
JICHHBIM BBEPX, BEKTOD IIOJIHOI'O YCKOPEHUs HEpaBHOMEPHO BPAIAETCs 110 PACCMOTPEHHOM OKPY K-
HOCTH, COXpaHss CBOIO JUIMHY. TakmM 00pa3zoM, MCKOMBIi rojorpad MOJHOIO YCKOPEHUs MapuKa
[PEeJICTABJIeT CODOI MOJIYyOKPYKHOCTD (COBEPIIEHHO «CJIydaiiHo» M300pazkKeHHYIO B YCJIOBUU 3a-
Jaaw, :)) paguycoM R = 1,59 co ¢ABHHYTBIM (OTHOCHTEIHHO HAYaJa KOOPJIUHAT) TEHTPOM (pPHC.

4).
lfogorpad yckopeHua | » 2-"

m

(19)

npu

‘HHSA

aylo | @
BCE

aMH
a1 C

1oro Puc. 4

Puc. 2
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»
porpad A
CKOpeHnA :
1,5
/
_}‘
t 1
l?ll.'
+ 0,5
- |
a)l .
x 0
-2 LR |
b -0,5
[ 3
-1
-1,5
J
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