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3HaKOMCTBO € PU3UKOW, HaykoW oD OKpyXalolleMm Hac
MWUpe, HAYMHAIOT C M3YYeHWA CAMOro NPOCTOro BMAa ABMMe-
HWA MaTepr — MeXxaHH4YeCcKoro QBMXeHHA.

MexaHu4yecKm ABMMEeHMeM HAZBIBAKOT M3MEeHEHME
NONOKMEHWA Tena WNK ero 4acreld B NPoOCTpaHCTBE
OTHOCHMTENBHO APYIMX TEN € TeYEeHNeM BpemMeHM.

Hayky 0 MexaHu4Yeckom ABUMKEHMW HA3bIBAOT MeXatili-
rkoti. Knaccwdeckan MexaHWKa ABNAeTcA dyHOoameHTanbHOoOR
hrsnyeckor Teopuer. OHa NO3BONAET ONWUCLIBATL MEXaHW-
Yeckue ABNeHUs B Makpomupe, aét obbacHeHMA npoucxo-
ARAWKMM ABNEHWAM, NPOrHO3IWMPYET NpOTEKaHWE MEeXaHW4e-
CKUX AIBNEHWIA W NPOLECCOR U NO3BONAET WCNONLIOBATE Hayy-
Hble 3HaHWA B NpakTUYeckor obnacru.

Mo XapakTepy pellagMblx 3afay MexaHWKy OenaT Ha KM=
HEMaTHKY W JHHAMUKY.
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KnHemaruka

KnHemaTka — paspen MexaHWwKW, B KOTOpOM paccMaTpuealoT
cnocobbl ONMCAHMA MEXaHWYECKOro OBMKEHWA Ten.

Kak e onucoisaor aemsenne rena? Ipesge scero ormerus, yro anoboe
PCEL’II:H“E’- TEA0 UMeeT PH:‘MCFIJI M q}ﬂpﬁf}' H B l'}ﬁ[ll,{.’!-'l CAYYAC €O YACTH MOTYT
JABHIATHCH lm—pﬂ:.—l-HUM‘__-f. _E{.'.-TH Pﬂ.l-?ﬂlﬂ'ff a f}ﬁﬂ;ﬂﬂ'{z‘ﬂﬂﬂ elCInen meiad uMeem
FPUNEERBATLHOE INAaYenle {HEIIPHMEP.. Hf."l.]ﬁXIJAHMH '_!r'l'.".l'in:l.l[tZIE-I'i'I'I:mL KaK JBH-
HYTCH HACTH TEIA CIPUHTEPA Bo Bpema Oera), mo mpedyemcs onucanue deu-
HMCEHUA PAINDLY MOYER medd. Pemenne IH:I,EIUEH(}H JAAUH ABJACTCA BCCHMA
cromibid B oTpyaotMins. [losroMy mpn MayveHnH MEXAHHUCCKOTO JBIHKCHHL
TED MEl ﬁ'}"ﬂf.'!hi, KaAK [IPH-BH.?IH, PH(’(’.MHTPHHHTB Jaaa4M, B KﬂTl’]phlx MO HO ﬂ‘f}!ﬂ."—
Hf.’-'ﬁpi‘-"”: Pai3iuudem 8 dﬂ“ﬂ'&'h‘ﬂﬂ ﬂm{jf‘fﬂbﬂhﬂ.r Y CImen e, HH]IPHMEP.
PN COCTARICHIN TYPHCTHUCCKOTD MAPIIPYTA U BEAOCHICANCTA HET Heolxo-
JAUMMOCTH JCTANEHO (MITHCEIBATE ABRMACHIC IC“.".FE[', ﬂ“ﬂ.ﬂﬂcﬁ BCJIOCHTIE LA FLIK Yac-
TeH Tena 1'}']3]-{‘.“['11. ﬂ.."l.ﬂ Pi‘l.l.'[{'HHH NOCTABIEHHOI SATAYMH QOCTATOMHO IJHCCM(:IT‘
peTh ABIGKCHHE KAKOI-THO0 OHOI TOMKN BeAOCHIICANCTA HIH BOODIE CUHTATL
ero TOYMKOH. ﬂp}frHMH CAOBAMK, "p“ 'I'J(?"'ICHHH FF{TKHTH[JI)]X FAaan 'I'J(‘.E'I.-'Ihl-ll‘.}ﬁ"‘ -
J0 MOEHO 3AMCHHTE HA MOYWEYNOE e,

ToueyHoe Teno — o6beKT, pasMepami KOTOPOro mMoxHo npeHebpedb
No CpaBHEeHUIO € XapaKTepHLIMKU MacwTabamu pewaemoi 3apayn.

OrMerHM 0cobo, YTO, B OTAHYHE OT PEATLHOTO, MOYEYNOe MEein He uMe-
€M PaIMepos U 8 Kaicobill MOMeNm epeMent Haxodumcs ¢ onpeceiénoll
moyke npocmpancmed.

[MouATHO, YTO B OPUPOAE TOYEUHBIX Tea HeT, ToueuHoe Teno — 1o Modein.
HP'ULU_'CC JAMUCHBLI Pt;ﬂlhl‘][.l"i {_'H'I}'HI.I.I-III Ha MOMC0L B 'LPHH-HKE HAZLIBANYT ﬂfﬂﬁﬂpﬁ“
Modeau. Pemenye nocTaBieHHoNn 3aidi BO MHOTOM 3aBHCHT OT TIPaBIILHOTO
puibOpa Moaean. Hanpusvep, npn pacuére TpackTopHM JABHACHIA KOCMHYECKOI
CTaHIHKM IH}KP“__I'I' Jeman ACIIVOTHMO CHHTATL ef TOYETHLIM TCAOM. Dﬂllﬂ.lﬂ] AJLH
OPHEHTAIIMH KOCMHYECKOH CTAHIMKE B NPOCTPaHCTRE €€ paiMeps! 1 GopMa uMe-

= 4



Maga 1. KnHemaTka u

HYT NPHMHIHINEATBHOC SHASTCHHC, n{}:i'l'(}h{}' P OHACAHIN TAROO JABHGCHHA CTAaH-
IHK H}'}KH{} HCIOLIOBATE Dostee CIHOGKHYEY MOJIETE.

HH}-"-IEHH{" MOEXAHHEH HAYMHHAKT C© HH-'}"-I(."HHH EHHCMATHEH M JHHAMHEH ToO-
qeanex Teo. B ,'l,i.!.."ll':\.lIi..‘Zi:IIIH..‘.‘ﬁ'I1 CCAH HE CACTAHO CIICHHATBHLIX OUOBOPOKR, T CII0-
BOM «TCIO» MEI ﬁ}ﬂEM H(JJIFEL?}'MEHHTh TOYCHUHOE TC0.

A
b

MonoxeHwne Tena B npocrpaHcree. CUcTeMbI OTCHETA.
Cnocobbl onnucaHnsa MexaHM4Yeckoro ABVMKeHUs

Ha UI'lpf."ﬂL"JlﬂHHH MEXAHNYCCKOMD IBHEHCHNA l'_"Jlf."ﬂ!r'(fT, HTO JJIH ero
ONMCAHNA HEODXOIMMO HAYYHTLCH OTBEYATH HA ABa Bonpoca: «fde (B Kakoil
TOYKE TPOCTPAHCTEA) koeda (B KAKOH MOMEHT BPEMEHH ) HAXOINI0OCEH, HANO-
JHTCA HIH ﬁ}',ﬂC’T HAXOAHTLCH TEaO B 1lp0uuccc CROET ..'.'I,BI{.‘-{\'{_'HHH.;W Hauném
C OTBETA HA ICPBLIIT BONPOC — BRIACHUM, KAK ONHCATL MOIMKCHHE TCIA B HIpo-
CTPEIH(’THC.

JLOrOBAPHBAACE € JAPYILAMM 110 Te-
aedhoHy 0 MECTE BOTPEMH, BhI HABCP-
HHK ﬁ}"ﬂﬂTﬂ HOITMOIBIOBATE {[]pa;n-l
“H ﬁ}',.'.'l,} CTOATL MNAAPOIWG TAKOO-TO
ODBCKTA» MANM «f OVIY HANOJAUTBCH
[ HJMHU!} (:HH);.}UHH JMaHMA= H T. II.
Tarum ofpasoM, DPH ONHCAHUKE MO0
MEHMA B IPOCTPAHCTEE BBl MCTIOABL3Ye-
TE APYrOe TEA0 — MERo omcuémad, ot
HOCHTETLHO KU'I.‘UPUI'H HEL-'_HIE"TI: crod
noaoEenne. Teno oTeaéTa AoGKHO DLITE TAKHMM, 9700 € HUM MOMKHO DBLIO CBS-
HTh CHCMEMY KU[}!}‘(}HH“TH. T. €. BLIﬁpHTh Meru LIy mncw}'ma H Nanpaaice A
Kﬂﬂpdmmmumx acel © '}'Kﬂ:ii‘:]:'ll:ih!.hﬁfl HA HHUX eﬂwmuﬁ.&m t:j.-THHbJ'. nPHMt‘P BLIOO-
pa Tena OTeHETa M CBAZAHHOM ¢ HUM CHCTEMBI KOOPMHAT NOKadaH Ha puc. 1.

L MOMOILEY CHCTEMBI K{)[)P,EI.HH::I.T MIOGKEeHHe TG0 TOUKH HPUETPH.H{'TBH
OTHOCHTEALHO TEMd OTCYETd MOMKHO OJHOZHAYHO ONNCATL COOTBCTCTBYIOLNM
I'Iiiﬁn'[}“.\i IE[“T[J,’IH"EI-T-

lel MEXAHHYCCKOM JIBHACHHE MOTOMKCHHC TOYCYHOMD Tela B llp{)l:TPH.HCTBE
MBMEHACTCH © Meyentiem gpemetts, Caeaosareanio, 4Tobbl OIHMCLIBATL 3T0 HaMe:
HEHHE BO BPEMEHH, HEOBXOMMO HMETS VETPOICTRO 15 OTCHETA BPEMEHH — YaAChI,

CDBDKjI'!'IHDCﬂ: Tena oTc4éTa, CBA3AHHOWM C HUM CUCTEMbI Koopow-
HaT W YacOoB Ha3bIBAKT CUCTEMON OTCHETA.
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» MexaHnka

n[]l’.'_."ll'_‘ ]lhlﬁl{}}}ﬂ. CHCTCMBE iITE‘[ETil RO HO OINHCATE MOCXAHTHMYCCEOC ABACHHC.
Jlas 3TOro HeOBXOAMMO MPHBECTH 3AKOHBE DGUNCEHUS — IABUCHMOCTIN KOO -
dunam meaa om apemenu: x(t), y(t) n z(t).

:‘liiKUIIhI ABMCHITH !-'I{]I."}"I" 'Ethh [IPC;‘I_{;TRIUI[:I—II&I B THﬁ,I'I'H"-II.'I'.’}M, AMATHMTHYE-
CKOM MM rpadHHeckoM BHE.

C rafumuHLIM CcHOCODOM ONUCAHNA ABIDKEHUS Tl Bhl BCTPEYAETECD,
I’I:i’:r"-laﬂ, I-IilI'Il:',il!lD.CII{.!]_]'1 'IZ]H{.'IIH('HI[HL‘ ABHMCHHA IiJ'.[f.:.‘KTPE]I'l[]CII}l,[]I!- Ty CTAHITMAM

{Tadmn. 1).

TaBnuuya 1
Cranusa ; Aybrn Eaoumn Cosneusas I Jlyronan Becénoe
IMpubuirie | 7:15 7:28 745 . 8:10 8:22
Orrnpasaenne | 7:14 730 748 J §:12 B:24

roT cnocod AEALCTCH JOCTATOMHO NPOCTHIM it Haras insiv. OpnHako o ob-
JAACT [’}'TIIE(TTHEHHNM HEQOCTATEOM: TTO peu:nlit.‘al-ﬂim JBHECHHA .'&..1€K'T1'}{mm‘.:‘;i-
Jad HEBO3MOMHO, Ha[IpHMEp, TOYMHO }'RH.'!EI.T]J MOMOCHT BP@M(‘.‘HH. Kﬂﬂdﬂ T3
MPOEIKACT MUMO DOCEIKA HA VYACTKE IIYTH MEKAY ABYMS COCCAHMMM CTAHINA-
MH. TaK#Ee HEBOIMOMKHO TOMHO ﬂl'lpﬂ.i'lEJIHTh MECT), ?ﬂe HAXOOMIICH TTOeRT B MO-
MEHTLI BPEM‘:"HI’I Mf_‘}m}- (}TIIPHM["HH(:M c ﬂ.ﬂ.]‘lﬂﬁ CTAHLIHH 1 IIpllﬁhl'l'HEM Ha Chae-
ayiouyie cranmno. Takuy oBpazom, npr TabIHYHOM CIOCODE ABMACHIE TEI
OIMACAHO HE THOVTHOC TR,

H.‘U‘l NOJAHOTD OIIHCAHHA JABHMKEHHH Tella I-Il'.‘"(}.-'lh:]!p"lﬂ'r AHAIHTHYCC KNI
uan rpaguueckuit cnocod. [pn anainTHICCKOM ONHCAHMK 3AKOHBI JIBHKE-
HHA — 3aBHCHMOCTH K()(]P}],HHHT TCIaAA OT BPE‘M(‘:HH - nPEﬂtTﬂBﬂﬂIﬂT B BHJE
dopmya. [pu srom apryMeHToM Kamaoil (PYHKIMN ABISETCH Bpema f, a aHa-
deHHeM (PYHKIHM — COOTBETCTBYIONAA KOOPAHHATA Teaa B BMOPAHHON CH-
creme orcuéra, Hanmpumep, nycts Teno ABMKETCH BLOAL KOOPAMHATHOI ocn X
H ero Kl’](}pﬂHHRT'J. X HIMCHHACTCH ¢ TEYCHHEM BI’JﬂMl’."HH 1 MKUH‘!’ _1’{!“} = 4f.
rae § MAMEpPHIOT B CEKYHAAX, a X — B MeTpax. B aTom cayuae, nogacrasus B aa-
KOH JBHAHCHHA 3aJaHHOE 3AHAYMEHE EPﬂMt‘HH L, MBI MOMEM UHPEHCJTHT]J K-
[}PFI,HHET}’ X Tena B aToTrT MOMCHT BpﬂMEHH H, CACHLOBATCALHD, OTBCTHTL Ha
BOTIPOC aZiden,

HHHP{WHB. CCAH NMOACTABHTE B 3AKOH JIBHAECHHA EMHHH}'I:U KUU[.'I,EIHHHT__V X
T, I'JIEI.IIH.B I.I{}.?]‘If"-.lf_‘lll'lﬂl: }"PHBH{_‘HHL‘, MAOGHHD {}I.ll.'ll'.",i'.l,l:;'ll‘l'.l'h.. B EAKOH MOMEHT BPL"
MCHH TCIO HMETO 3TV K(“}PﬂHI{HT}’ {_ﬁ STOM CIVHAC MOGEHO OTBCTHTE HA HUHP(H;
w0z,
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MMasa 1. KnHematnka u

Taxnm Uﬁ[]Bii[Jﬁ, CCAM  3AaKOHLLI

JIBMGKCHHA 3AJAHE B AHAAHTHYUECKOM X.emk ””P”"’i”{f’ W
BUAE, TO JBIKEHHE Tedad OINHCAHO 1ol = 'f"_':_’_'f”'_'"f”f_
TIOUTENOC T RECY. H" |
ITpn rpaduteckom cnocobe o 10 - |
CAHMS JABMMCHHA 3AKOHLI JBIHHCHHSA f::f;:r;::nfj;m; :
AT B BHIC rp;t(.[.lmcm;. Onn npea- Bl = e |
CTABAAIT cOGOI 3ABHCHMOCTH KOOp- ' |
JMHAT Teaa orT Bpemenu. OHa ocb (] : |
rplﬂi.ll-ll(il == (;uu‘rm‘.‘ﬂ.‘rn’}'mum}{ I({H]p" | +
JMHATA B BLIGpaHHOI CHCTeMe Koop- 4 * |
JMHAT, Apyras och — spess. L npu- |
ML"PH Ha FI'I'II;.'1 2 IMOKAZAGHD, KAK, HC- 2 : |
noAbLays rpadudeckoe onMcaHHe, , -

MOAHO OUPEACANTE KOOPAUHATY Te1a 6 1 % 4 4 B Bic
B l;l‘fl(f}Tl]l:)hlﬂ MOMOCHT |i'|:]f:M[".|:|H
(T. €. OTBETHTE HA BONpOC «2dex) Hin ni a

HailTH, B Kakoil MOMCHT BPEMEHM Te-
JICY FIMIE IO .'I";UE,HIIH'}"H} K[]{}P}IHIIH.T}’ {T. . OTBCTHTE Hi ]!-ﬂI'IP['I('. uﬁ'ﬂﬁaﬂw:l_ nni’-l!-.lTF!ﬂ,
uro ecau rpadgmk sapucumoctH X({f) npeacrasiget coboil HENPEPLIBAYIO M-
HHIO, TO JABIGKCHNE Teaa Bioas ocn X onncano noanocroo. K2

Hh‘l VO 3HACTC, 9TO, IMOMIMO I';['IUPJ’],I'!IIHTH[H’[I, i q’le!-'l-IIC(’. [':ﬂ]‘.{l’,’!(’Tl‘i’}'ﬂT L‘Ill,l_’.
OUH CNOCoD ONHCAHUA JABMAKEHUA Teaa — aexmopnbtid. Tlpu ero nenoasaosa-
HHH DOJOKEHNE TEIA B IPOCTPAHCTBE B 000 MOMEHT BPEMEHN [ 3a1a10T pa-
anycom-sekTopos 7 (t). Hauano paanyca-BekTopa COBIAAET € HAYATOM OTCHETA
BRIDPAHHOIT CHCTEMBI KOOPAHHAT. KoHel paauyca-BeKTopa cobBnajaer ¢ Toi
TOMROH HPOCTPAHCTEA, B KOTOPO HAXOAHTCH B JaHHBI MOMENT BREMeHH § pac-
CMATpHBAEMOE TOUCHHOE Teno (puc. 3).

Taxkum obpazoM, NOAOKEHHE TOYECHHOTO TEIA ONPEIEIIeTCa Hanpacienuem
1 Modyaem sexropa r(f). Ipu Asikenin Teaa HANPABICHHE U MOAYIL Pajuy-
CABEKTOPA B OGIIEM CIYIae HIMCHAIOTCR © TedeHnem spemenn. Ecan nasectun

K| 7 Hanomuum, 4To ecni TENo ABMMETCA NO NACCKOCTH, TO ero NonomxeHHe onuce-
BAKGT € NOMOLLLIO ABYX KOOROMHAT X W I COOTBETCTBEHHO No otam X 1 Y, koTopeie
nepneHauKyNApHsL APYT APYTY W NeXaT B NNOCKOCTH ABvseHua Tena (cu, puc, 1),
ANA NoNHOro oNWCaHKMA TAKOTD OBMMEHHA NoTpebyoTor ABe 3aBMCHMMOCTH Koop-
AWHAT OT BpemMeHia: (7)1 (). B cnydae e BEMXEHWA B NPOCTpaHcTee noTpeby-
HOTCA YHe TpH 3aBHcuMocTi: X(E), wit) v 2(¢).

2 Ecne TeNo OBWMETCA MO MAOCKOCTH, TO ANA ONMCAHWA €ro QBMMEHWUR rpaduye-
ckum cnocobom noTpebyoTon aea rpadmka; () U y(r). Ecnk ®e Teno ABMMeTER
B NPOCTPAHCTBE, TO ANA ONWCaHMA HeoBXogumMebl TpH rpadwka: AL, yif) v z(r).

T



a MexaHuka

ruc.
:

(3a1anBI) 3AKOHBI HTHX HIMCHEHWIT, TO IBIKCHHE TEIA ONHCAHO NOAHOCTEIO. Ta-
KOil cnocod ONMHCAHHA MEXAHHYECKOro ABMKEHHA 3a4aCTVI0 OKA3LIBACTCA BECh-
M }’,ﬂ_{}ﬁIIIﬂM. [IHIIPI‘IML‘F, Cro 4acTo I.-:ICII[LI'IbCi’}'KIT npn HIMCAHHM ABMACHMA TO-
HEHHOTO TeAd N0 OKPYKHOCTH (puc. 4, a). C noMomsio paiMyca-BekTopa MOXeT
OLITL ONMCAHO H JABIKEHHE TOUKH 10 3eMmHoil cepe (puc. 4, 6). €

nPI'I MEXAHHYCCKOM ABHAKCHNH TEA0 ¢ TCUCHHCM BRPCMCHM HAMCHAECT CBOEC
MOIMKEHHE B MPOCTPAHCTBE OTHOCHTENLHO JPYTHX TE.

NnHuio, B KaWO0A TOYKe KOTOPOR NocnefoBaTenbHO Haxogunock,
HaxXoOQWUTCA UNk ByaeT HaXoQWTLCA OBMMYLLEECH Teno (To4ka), Ha-
3bIEAIOT TPAEKTOPWen 3Toro Tena (3Ton ToO4KMK).

Ecau TPH.L"ICT‘U[]IISI TOUCHHOr TCTA B l!-hlﬁpiil!]ll]ff'l CHCTEME OTCUCTA NpPCACTAR
ageT cobOi MPAMYIO JHHHIO, TO JABIKCHHE TEAd HAILIBAIOT RPAMOIUNCTIHBIM,
4 ecal KPUBYID — KpueoauHetinism (puc. 5).

B SAKTTIOYCHNC IT{],[I,"-IL‘PKIIEM, wroy JIBHECHEC JIODOT0 TR OMHOCHTETHBHO,
JApyrHMH caoBaMH, HEIL3A CKA3ATE, TOKOMTCH TENO WIN ABIGKETCH M KAKOB 3AKOH

L] KoopauHaTHBIA M BEKTOPHLIA METOB ONWCAHWA ABMXEHWA BIAUMOCEA3ars!. Npo-
EKLMM PAAMYCA-BEKTORA Ha KOOPAMHATHBIE OCH B NIOBOR MOMEHT BREMEHK | pas-
Hbl KOOPAWHATAM TENa B 3TOT MOMEHT BpemeHn (cu. puc. 3).
HanoMmHuM, 4TO NPOSKUMER BEKTOPA Ha KOOPAMHATHYIO OCk HA3LIBAIOT ANUHY
OTpe3ka (MIMEPeHHYIO B eAWHWLLAX MOOYNA 3TOMS BeKTopa) Mexdy NpoekUHamMH
Havana W KoHLUa 3TOr BEXTOPA Ha 3Ty OCb, BIATYID C COOTEETCTEYHOLWHMM IHaKOM:
2cNi HANPaBNeHWe oT NPOoeKLMK HAYANa K NPoeKUWH KOHLLA BeKTOpa COBNANAeT
€ NONOMMTENLHBIM HANPaBNEHWEM KOOPAWHATHOW OCW, TO NPOSKLMA NONONKM-
TefNbHa, B NPOTUEHOM chy4ae — oTPULATENLHA.

— =8



Maga 1. KnHemaTka u
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'r.'lwii:I

u [pn BekToOpHOM cCHoCOGE OMACAHNS ABIDKCHHS TIOJ0MCHIE
TOMCTHOND TEAA Ha OKPYVEHOCTH () 320207 © nosomsg yraa @),
lMoackenne Toukn Ha semioil clepe {6) MoxeT GLITH 3a0aH0
€ MOMOMED WHPOTH 8, OTCUNTHMBAEMOI OT 3KBATOPA, M A0JATOTE §,
OTCHHTLIBACMON OT HYIEBOTO MEpIInala

Free.

€10 JBMKEHHA, 0N HE CKAZATL, B KAKOH CHCTeMe OTCuéTa (T, €. OTHOCHTEILHO Ka-
KOTO TEEL OTCHETA M KAKOH CHCTEMBI KOOPIMHAT) PACCMATPHENIOT €10 NOJIOMKEHHE
B npoctpadcTse. JefcTBITeasHO, BEIh BCEIA MOKHO BHOPATE TAKYIO CHCTEMY OT-
cuéTa, B KOTOpoil Teao Gyaer nenoasissabiM, Tpi arosm B apyrux cuereMax oroud-
Td 3TO TEIO 6}'}“‘.“? HIMCHATE (.:EIUE" THLVTIGKCHAE B HEXIL"TFIQ.H[?TEE, g ke ﬁﬂll.fT JABHIATE
o, Tak, maccaukup, cuaammit B apTodyce, GYIET HENOJABIKEH B CHCTEME OTCUETA,
CHASAHHOIN ¢ ABHAYVIIMMc 1o e asrobyeosm (puc. 6). Tor e naccasup Gyvaer
JIBHTATECA, KAK M BECH ABTOOVC, B CHCTCME OTCHET, CBasanioil ¢ Jemadil.

NENEIRDEER
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MexaHuka

n{}l]}l‘l’ll{}, HTO 0T I.i-hlﬁ-(}[.'lii CHCTCMBI

OTCHETA JABMCAT HE TOABKO 3AKOHLI

ABHWCHHA TEAA, HO M BRI IO TPACRTO-

JriiEL I [HII'PHM[:'[]._ TPRIWCETOPHA TOYMKH

- e 000 BPAallaommerocd ROJeca OTHOCH-

ih2_

e

\é, TCALHO OCH €10 !sp:ll.l.tcmm |1[:IC.|'J,CTHIP
AHET COBOH OKPY#HHOCTD. Ha puc. 7
H300PKEHA TPACKTOPHA TOUKH 06013
BPALGIOIMErocs Koneca B Jpyvroil cue-

TEME OTCMOTA — CHAZAHHON ¢ 3enmadii.

Bonpocsi

YTo HA3LIBAIOT MEXaHWYecKUM ABMEeHMeM?

YTo u3y4aeT KMHeMaTuka?

YTo Ha3bIBAWOT CUCTEMON oTc4éTa?

Moxer nu Teno oTc4éTa BLITE TOYEYHLIM ?

Y10 Ha3LIBAKOT 3aKOHaAMM II,BH)KEHHH?

Croneko cnocoboB OMMCAHWMA MEXaHWYEeCKOro OBMMEHWA Bam M3-
BecTHO? lNepedncnure Mx.

Y10 Ha3zbIBAKOT TPHEKTGPHEITI TOYeYyHOro Tena?

Kakoe gev#eHWe Tena HalblBawoT: a) NPAMONWHERHBIM; B) KpuBonK-
HEWHBIM?

Y10 03HavaeT YyTeEpXOEHWE, 4TO ABMXEHWE Tena OTHOCHTENBHG?

Ynpamuenua

KDOPHHHETH OBMAYLWENOCA NO NNOCKOCTH XY toyeyHoro Tena nime-
HAOTCA No 3akoHam: 1) x(f) = 2 + 44 y(f) =4 - 75 2) x(F) = 5 + 65
H(t) = bt, rpe x M3IMEPAIOT B METPax, a  — B cekyHaax. BeinonHm-
Te Ccnegywilve 3agadHua: a} onpegenvTe OnA 3TMX CNyY4aeB Ha-
YafNbHble KOOPDAWMHaTEl TEN, a TakXxe IHa4YeHWA KoopanuHaTt ana mMo-
MeHTOB BpemeHn £ = 1 ¢ 1 2 ¢; B) noctponTe rpadukK ABUKEHWS
x(t) v y(t); B) Nnony4nTe ypasHEHWA TPAEKTOPWA i{x) ANA Kaxgo-
ro 13 Ten; r) NOCTpoRTe TpaeKTOPUK ANA Ka¥Aoro W3 Ten Ha nno-
ckoctn XV,

Ha PwcC, 8 nokazaHel rpaq]mm ABHMXEHWA TOYEYHOMD Tena, ABMxyLlie-
rocd no nnockoct XY, 3anuwute 3akoHs asusmeHna x(f) v y(f)
B aHanuTuyYeckom euge. OnpegenuTe HavanbHeIE KOOPAMHATE! TENa,
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Fmasa 1. KnHemaTMKka w

a Tak¥e WX IHAYEeHWMA ANA MOMeHTOB Bpemedu £ = 0.2 c 1 0.4 . MNo-
ny4uTe ypaBHeHWe TpaekTopuu i(x). MOCTpolTe TPaekTOpMIO Ha

nnockoctn XY,
X.om Yim |
[ﬂ
7 ;
3
2 } {l. /.r !
] !

—

4
3| e
3 ‘L
o \' |
o L -
] 0.2 0,4 f,c 0 0.2 04 L c

Puc. u

W
[

Nepemewenne. NyTe
PaceMoTpuM Teao, KOTOPOe JBHMETCH 110 KPHBOAHHEHHON Tpaek-

ropu. [lyers 3a npomesyTok spesenn ot [ go £, = ¢, + Af Teno nepememaet-
ca ma Toukn A ¢ koopanmatamu (X ¥,) B Touky B ¢ koopaunaramu (X, 4,)

a

=T, + Al

(puc. 9). Peayavmam deuxcenus 3a paccMaTpHBACMBII POMEKYTOK BpeMe-
t;

{

& D
P e

el

AF=AX, + Ay,

M



» MexaHuka

i Af MiGKeT GBITE 3840 BCKTOPHOI BEANMHHON — Hepereiyeiies (BeKTopom
nepeMenieHns ).

NepemelwieHnem Tena HasbIBalOT BEKTOP, Ha4Yano KOTOpPOro coBna-
AaeT C HavyaNnbHbIM NONOXMEHWEM TENa, 8 KOHEL, — C ero KoHe4YyHbIM
nonoxeHWeamM.

H PBC(ZMU'I'PL‘.I!IIUM {.'J'.[}""-IE'IL' llL"lZ]l'_'ML‘Ill,l.‘l[l'Iﬂ TCEad 3 I!-[JL‘MS.I M IIP{_‘JII'_'TH.D.-'IHL"I'
coBoil BEKTOPR AB (ca. pue. 9). Ha pucyHKa BHIHO, 4TO PAIMYC-BEKTOP
F{EI + ALY, 3aa0mil NONOKEHNRE TEAA B KOHCYHLI MOMCHT BPEMEHHN, paBeH
CYMME PAIHYCA-BCKTOPA F{t] ), A8JAI0MErD HAYAIEHOE TOT0KCHHE TeId, 1 BOK-

Topa nepememenna AB:
F(t, + At) = F(t,) + AB.

CaegopatennHo, eaexmop nepevewjenus AB sza apewma Al pasen uamene-
HUO AT paduyca-sexmopa 3a 3mo 8peMs:

AB =F(t, + At) - F(1,) = AT.
Bektop nepemeuweHMa AF NOKa3biBaeT, B KAKOM HanpagneHnmK 1 Ha

KaKoe pacToAHWe nepeMellaseTcds Teno 2a [JECCMETPHBEEMI:II:‘I npo-
MEXYTOK BPEMEHH.

f)T l!-tfm!]:]ll{}l'ﬂ OIMACAHM JIBFGKCHHAH TCTA JTCTKO IIl:I}{:ﬁTI'I K I(l'][]'l],'.'l,l-'ll!ﬁTIlUM_\’.
JdeficTeuTensHo, M3 pHc, Y, @ BHAHO, YTO NPOEKIHHE BEKTOPA NepeMenieHna Ha
KOOPAMHATHLEIC OCH CHCTEMLI OTCYETA PABHLL COOTBETCTBVIOUIMM IIPHPALIE HUAM
IilZIIIZIIJ;,.‘I,I-II[':IT1 T B, ]'1':I.'iIIU{ZTHM K{!IIE"'{IIUi:I M ]IEI.'-I.H,III';III]ﬁ I{(}t}}'.l,‘ll’!'il':lT Ty OCHM X L | y:

Ar, = Ax), = x, - X;;
Ar, =AYy =Yy — Y,

Taxum ofpazoM, 3HAK NPOCKIMHE NEPEMEIICHEA MOKAIBIBAET, YBEIMUHBACT-
cA WIH YMEHBITACTCA COOTBETCTBYINIAA KoopauHaTa, ITpn aToM MOIyibL npoek-
L I]C[J'.'_‘MCI'.IJ,{_‘IIHH Ha OCh I{U[JP}";HI—IH.T pH.HL‘li [\-I{J,'l.‘_!.-'.-"lli.'l HAMCHCHMA L‘ﬂU‘.I'H-L"I'L"I‘I!-}'—
OIEeH KOOPAHHATLL.

Moxuo copepummTs B OGPATHRIH Oepexol — OT KOOPAHHATHOTO CHocoba
OIIHUCAHMA IBHACHIA IICPL‘ETH K BCK'IﬂP][lJM}'. ,ﬂl‘.‘ﬁl’."l‘l}il'rﬂ'.’lb.l[u, CCNMH H3BCCTHRIL
npupameHss KoopanHat Av,, u Ay, TO HIBECTHEL BEKTOPI ﬁ.ifu H :Z‘sgf,z nepe-
MEIEHHA TPoeRIHil Teaa BIoabL KOopAHHaTHLIX oceil, Henoasaya npaepnio cio-
AHMEHMA BL'K‘I‘H}H}I.’. {I'IP'JHHJIU T[JE}']T!JIBIII‘IKH}, JHETEO }'ﬁl’_‘;‘llll‘hﬂﬂ B TOM, 4TO II.L'PL‘ML‘-
menne AF Tena PaBHO CyMMe TepeMenieHHil ero IpoeKiMil Ha KOOPInHATHRIE
ocH (cm. puc. 9, 6):

P _".'

=

Ar = Ax,, + Ay,

— =12



























































































































































































































