Jleknusa Ne6

Kunemamuka nnockonapanienvbnoz2o 08UMdCeHUA
OCOIIOMHO MBEPO020 MENA U CII0HCHO20 OBUIHCCHUSA
mMoOuKu.

. BaKOH ABMKECHHUS IJIOCKOW (pUTryphl. PacnpeaeneHue IMHEHHBIX CKOPOCTEM TOYEK
h DCKOM (PUT'YpHI IIPH INIOCKOM JIBHKEHHUM. TeopeMa O CII0)KEHUH CKOPOCTEH.

I HOBEHHBIH IIEHTP CKOPOCTEU
. PacnpeeneHne TMHEWMHBIX YCKOPEHUH TOYEK INIOCKOM (PUIYPBI IIPH ILIOCKOM
[BHOKEH
. Abec IOTHOE, IIEPEHOCHOE U OTHOCUTEIILHOE JIBUXKEHUS. |lepeHocHas,
TH \\ ATCJIbHAS U a0COJIFOTHASI CKOPOCTHU ABUXKEHMS TOUKHU. TeopeMa O CII0KSHUM
KOPOCTEH.
. [IeR§HOCHOE, OTHOCUTEIIBHOE, KOPHUOJIKUCOBO U a0COJIIOTHOE YCKOPEHUS
IBUOKEKN NS TOUKH. TeopeMa 0 CII0KEeHHUM yCKopeHuH (TeopeMma Kopronuca).




Bonpoc 1 — 3akon dsuorcenus nnockou guaypet.
Pacnpeoenenue nuneiinvix ckopocmet mo4ex niockou
Gueypel npu niockom osudceruu. leopema o ClodiceHuu
ckopocmeu. MzrnosenHblU yeHmp cKopocmel.

|

I ImoOCKUM Ha3bIBA€TCs ABHKECHUE, [TPHU KOTOPOM
BCE TOYUYKHU TE€JIAa ABUTAKOTCS Mapalji€JIbHO KaKO-
.TII/I6O HEI1O JIBI/I)KHOﬁ IIJIOCKOCTU. https://youtu.be/HIUYwz00A6w




L IpuMephl TUTOCKOTO JIBHIKSCHMST TEIT

LWWAPHUPHBbIN YETBIPEX3BEHHHUK.

2 @

YHeTblipe 3BeHa

O — cTounkKka

1,3 — BpawarwLymecs 3BeHbsA

2 — 3BeHO obpasyeT KuHemMmatTn4yeckme napbl
TOJNIbKO C NOoABWMXHbIMU 3BEHbAMU 1,3 — LLATYH
BpawarlLlleecsa 3aBeHO, coBepLuarlLlee
NOSfIHbI OB0OpPOT BOKPYr HEMOABMXXHOWM OCMH,
HasbiBaeTcA KpuBowwunom (1), a aseHoO,
coBepLuarLllee Ka4yaTernibHoe ABMXeHne —
KopomMbicrniomM (3)
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3AaKOH N/10CKO20 08UMNCEeHUSs] meepaozo mes/jida

i i: KeHHe IUVIOCKOH (bHMrypbI
OTHOCHTE/IBHO CHCTEMBI Oxy
ITIOJTHOCTBIO OIIpeje/IMTCH
ABMHDKeHHeM oTpe3ka AB

54 Y

O X

X,(t), y,(t) -onpepensror gBILKEHIE TTOTIOCA A.

¢( t) - oripefes/isdeT Bp alljfeHHe A BOKpPYI IToJIFoca A.

X, =X,(t), Yo =YA(0), = (1)

- 3dKOH IUVIOCKOI'O JBHO)KEeHHH TBepgoro Tejia




ChnoxeHune BekTopoB(reomeTpm4yeckumm crocob)
N=21

MpaBuno TpeyroJsibHUKa a

ad + 8

—— . ° OA+AB =0OB

CyMMOM BEKTOPOB (J M @Ha3bliBaeTcs
BEKTOpP, Ha4yasno KOTOpOoro cosnagpaer
C Havyainiom BekKTtopa (] a KoHeL,

C KOHLLOM BeKTopa @g



CITYHAUN INPOELIMPOBAHWA:




TCOPCMG O CKOpoCcmsx modYyexk meJjid npu nviocrkonapanie/1ibHom

JeuiiceHUuu

Cropocms npoii3eoabHOIl MoK
n10CKoil puzypsi pasHa
ZeoMenmpirieckoii CcyMmMe CKOpoCnni
NoIroCa U epaljanieasHoil
CKOPOCHAI 31M0il MOYKII @OKPY2Z

ociu, npoxodaujeil Yepes noaIroc .

VB
Vo =V W
V.. L AB

I'eomempuveckas
uHmMepnpemayusi meopemMbi




MzHO8eHHBIU YeHMmp
CcKopocmeu

MzHoO @eHHBIM YeHMpPoM CKopocmell
(M1 C) Ha3bieaemcsi moyKa cesi3aHHas
C mesioM, CKOpoCmb KOMmopolil €
OaHHbBIU MOMEeHIm epeMeHU paeHda
HY/T1O.

Touka P — M2HOBEHHbIU UeHIMp
ckopocmeu. V,=0

=V, +V,,

Bbi16 P Va Lap
bloepemM Imnoy 3d nosirc —- — -
P o Ve =Vp +Vpp 1 BP

VAP
Var

Touka P Haxooumcs Ha nepeceueHuUuU nepneHoOuUKy/1sapos,
80CCIMAHOB/NEHHbIX K CKOPOCHIAM 8 MOUKax «A» u «B»



CoomHouwieHUs1 Mexcly CKOpocmsaMu moyekK mes/aia u
Y2/1080U CKOpOCMBbIO

Bbi8o0
I'nockonapaiienbHoe 08UMHCeHUEe MOMCHO pacCcMampusamsb
KaK M2HOGEHHOE€ gpaujeHuUe 8OKpy2 M2HO8CHHOU OCU

(ock, npoxodsiuwyan uepes MIJC).
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OnpepeneHue nosioxeHusa MIIC

Jlnsa onpedenenusn nonoHceHus MCHOBEHHO20 WEHMPA CKOPocmeil niocKou guzypul
, Heo0X00uMo 3Hamb MoJIbKO HANPABIEHUA CKOPOCHE 08)YX €e MOUeK.
YKa3aHHbIC CBOMCTBA IMO3BOJISIFOT ONIPEACIUTh IOJOKEHHE MIHOBEHHOTO IIEHTpPAa CKOPOCTEM

IOCKOM (DUTYPBI B pa3IMYHBIX CIyYasX:

1. Eciu ckopocmu 08yx mouexk He NapaiieiibHovl, MO0 MZHOBCHHLII WEHMDP CKOpocmell

um 6 mouKke nepeceueHus NePneHOUKYIAPO8 K HUM, YTO CIEAYET U3 TEOPEMBI O

[€CTBOBAHUM MTHOBEHHOTO IIEHTPA CKOPOCTEN (3€JICHBI PUCYHOK).

2. Ecnu nnockoe osuicenue ocyuiecmeinaemcsa KaueHuem 0e3 CKOAbHCeHUs1 00H020 meepoo2o

[ ’la no Hen c\nrlannrnnr‘; INDNDDDNNTINNDATIANTS An191non AR /N TAANTIN/ /T TIN T/ ,PNNTITAA T/, TAR N D v ﬂ,leem 6 0aHHblﬁ
*I1/10CcKo Idpa/viejibHO€e JABWKeHHUEe OCYHIeCTB/IAeTCsa IIyTeM o
OoMenm CKopo OM CKOPOCTCH.

KauyeHusa 0e3 CKOJ/Ib>KeHUs OJHOI'O LMWINH/APpHUYECKOI'O Tejia I10
ITOBEPpXHOCTH /IpPYI'OI'O

B P— M.L|.C.
(- AR
R 2R’




Onpepenenue nosoxeHusa MIIC

'HJIOCKOHapaJIJIEJIbHOE ABHMKEHHUE OCYIIEeCTB/IIAEeTCH IIyTeM
KaueHus1 0e3 CKOJIL>KeHUS OJHOI'O INWINH/IpUYEeCKOI'oO Te/ld I10
IHOBEPXHOCTH /IPYTOI'O

P— M.LLC.
a)_ VO _ VB .
R 2R’




3. Ecau ckopocmu 06yx mouek A u B ninockou gpuzyper napannenvrol
U C BPAMOU, COCOUHAIOWCU IMU MOUKU, COCMABIAIONM NPAMBbLE Y2lbl,
mo MZHOGEHHbBLIU uUenmp ckopocmeu P naxooumca kak mouka
nepeceuenHus o00uLe20 NEPNEeHOUKYAAPA, B0CCHAHOBIEHHO20 K
CKOPOCHIAM 68 OAHHBIX MOUKAX, U NPAMOU, NPOX00AUCH Yepe3 KOHUbL
8€KMOP0O8 CKOpocmell.




4. Ecau ckopocmu 06yxX moO4YeK NAaApaiileibHbl U C NPAMOU,
coeouHAwuwel mouku oopazyrom ocmpole y2ibl, MmO MCHOBEHHbIU
ueHmp ckopocmeil He cyuiecmeyem (HaxoguTcsa B OECKOHEYHOCTH). B
3TOM CJy4ae CKOPOCTH BCEX TOYEK IJIOCKOM (PUT'Yphl PaBHBI, a YIJIIOBas
CKOPOCTh PaBHa HYIJIIO.

vV, =V,
P:}oo
a = 0.

,Z['BI/IN(QHI/IQ HA4d3blIBaeTCd MZHOEG€HHO nocmyndames/ibHbimM



Bomnpoc 2 — Pacnpedenernue nunelunvlx yCKopeHuu
MoyeK NioCKoU Queypvl npu nioCKOM OBUNCEHUU

CIA_'G +aAO+aAO’
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YckopeHUe /MTOO0OUM TOUKH A reoMeTpHMUYeCcKH CKJIa/ibIBaeTcsl
U3 YCKOpeHUs I10JIroca O U OCeCcTpeMUTEe/IbHOIO W
BpalllaTe/IbHOTO YCKOPEHUM BO BpallleHuUu Tejla BOKpPYT
rioJiroca




Toyka, ycKopeHue Komopoli 8 OaHHbIl MOMEHM 8PEMEHU PaBHO HYIIHO
Ha3bleaemcsi MeHOBeHHbIM YeHmpon yeckoperull (MUY).

M =Ag Ty =Ayg

—_—

tep = &/m:




IHocmanoeka 3aoauu:

Haiimu ons 3a0anHo20 nonoxceHuss Mexanuzma CKopocmiu, VKaA3aHHBbIX NMOYEK,
yaiaoesle CKopochniil 6CexX 36EHbe6 U YCKOPEHUA ()GVX MoOYéex.

C

fano:w,, =3¢ ;64 =4c>;04 =4cm, AB = dem, r =2cm
Onpedenumys -V V. V..V, a . a, a.5a,
1.Onpeoenenue ckopocmeii
1.1 C nomouyv1o McHOBEHHO2O YyeHMpa CKOpOCcmeii.

1.2 C novowwio niana cxopocmeil.
2.0npeodenenue yckopenuii

2.1 C nomouywio meopemuol ycKopeHitil.
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Bonpoc 3 — Abconromnoe, nepenocroe u
OMHOCUMENbHOE OBUNCEHUAL.

[lepenocuas, omnocumenvHas u abCoOaOMHASL CKOPOCHU
osudicerust mouxku. Teopema o CiaoxHceHuu CKopocmeu.

J1o cux mop MbI U3yYaJIM ABUKCHUE TOYKH WJIH TEJA MO OTHOIICHUIO K
DJIHOM 3aJJaHHOM cUCTEME OTcueTa. OIHAKO B PSAJIE CIyYaeB IIPU PEIIIE
HAM 3a71a9 MEXaHUKH OKA3bIBACTCA II€I€COO0pa3HbIM (4 MHOTIA U HE
OOXOIMNBIM) paccMarpuBaTb JBWKEHHME TOYKA (WJIM  Teja)
OIHOBPEMEHHO MO OTHONICHHIO K JABYM CHCTEMaM OTCUETa, H3
«ko OBIX OJHA CYMTACTCS OCHOBHOM HWJIM YCJIOBHO HEHOABMIKHOM, a
Apyras onpeacacHHbBIM 00pa30M JBHUKETCS MO OTHOIICHUIO K IEPBOM.
JIRW>KEHHE, COBEpIIAEMOE€ MNOpH  ITOM TOYKOM (MJIM  TEJIOM),
Ha3pIBAIOT COCHIABGHBIM NN C/1OHCHBIM.




B cnoXxHOM ABMXXEeHUU TOUYKMU

pasnuMyalroT TPW OBWKeHWA: abcosmromHoe,
nepeHocHoe U omHocumernsHoe.

AbGcomomHoe deuMMeHUe — 3TO ABMXKEHUNE TOUKWA
OTHOCUTEINbHO HEMOABWMXKHOW CUCTEMbI KOOPAMHAT.

(,qum{eHme yenoeeka no nanybe kopabtna Nno OTHOLLEHUIO K Gepery)

ADconwTHoEe OBVMKeH e TOYHKIA CKIMadblBaeTCH N3
fepeHocHO20 UM eHUSs, T.e. AOBWNXXKEH NA
NOoOBUXKHOW CUCTEMDbI KOOpPpOMMHAT OTHOCHTETIbHO
HenoaBW>KHOW (ﬂ.Bm}KeHme KOpabtna no OTHOLEHWIKO K 6epery), "4
OMHOCUMenLHO20 O8UINeHUS, T.€. AOBKEeHNHA
TOYKM OTHOCUTENbHO MNOABWMXKHOW cUCTEMbI

KOOPAOMHAT (asvxenue yenoseka 0THOCUTENLHO Nanybbl kopatns ).






T eopema O crio>KeHUU cKopocmed ripu Crio>XHOM
osu>KeHUU ImoyYyxKu

AOcCcosrmromHass CKOpOCITb IMoOoYKU pasHa seomMmermpud4dyecKod cymmie
omHocumesibHoO U u riepeHoCcHO U cKopocrmed.

CKOpOCTH U YCKOPEHUS IIPHU CJIIO>)KHOM JIBHM>KECHUU
O00O3HaAUYaAroOTCH

Va ., 4, - abCoroTHbIE
V.., a,- oTHOCUTErnbHbIE
iy - NEPEHOCHbIEe
C1o>XKE€HHE BEKTOPOB CKOPOCTH IO TEOPEME KOCHUHYCOB
Vo= |

e :

/
o vV, =V,> + V.2 +2V,V, cos @




Bomnpoc 4 — Ilepernocroe, omHocumenvhoe,
KOPUONUCOBO U ADCONIOMHOE YCKOPEHUST OBUNCEHUS
mouxu. Teopema o croocenuu yckopetnuu (meopema
Kop=~—- -~

sgrerelt

a*=a" 4+ a°4+a°

a“=2w°xv’

['tocraB I'acniap Kopuoauc
1792-1843

B




11 Ha IICPEHOCHYIO CKOPOCTH U
[d OTHOCHUTEJIbHYO CKOPOCTH

IIpasuio H.E.JKykoBCKoOro: CripoeKTHUpPO-
BaTb BEKTOP OTHOCHUTEIBHOMN CKOpocTH, V, ,
Ha TJIOCKOCTH, IIEPIICHAUKYJISIPHYIO OCU
BpaIlCHUs, U MOJIYYCHHYIO NIPOCKLIMIO, V.
JTOBEPHYTH B 3TOM K€ IUIOCKOCTH HaA 90° o

HaITPaBJICHUIO BPAaIIlCHHS




Teopema Kopuoriuca
( Teopema O Crio>KeHUU yCKopeHUU rnpu CriIO>KHOM O8UXKEeHUU MOYKU )

a L, a . + A o +—d &
Teopema. AG6CO/TIOMHOE yCKopeHUe moYykKu
ripu Crio>xkKHOM O8U>XKEeHUU pasHO
2eomempu4ecKol CyMmme OmHOCUMmMesribHoO20,
rnepeHoOCHO20 yCKoOpeHUU U YCKOPpEeHUS

Kopuoriuca .

OmHocumesribHoOe yCKOpeHuUe xapakKkmepu3yem uamMeHeHUe
OMmMHoOcumesibHOU CKOPOCMuU 8 OMHOCUMesribHOM O8WXeHUU MOYKU.

lNMepeHOCHOe yCKOpeHuUe xapakmepu3syem uaMmeHeHuUe
nepeHOCHOU CKoOpoCcmMmu 8 rnepeHOCHOM O8U>)XeHUU MOYKU.




