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INNPEJUCJIOBHE

HoBrbI#i cipaBoOYHUK CONEPIKUT BeCh TEOPETUUECKUU MaTepu-
an 1o Kypey ¢usuku 10—11 KiaaccoB U IpemHasHAUEH IJIA IOJ-
TOTOBKM yuUaIlluxcAd K €eIUHOMY TIOCYZapCTBEHHOMY B39K3aMeHY
(ET9).

CozepskaHue OCHOBHBIX Pas3fesioB clipaBouHuKa — «MexaHu-
Ka», «MosekynapHas pusuka. TepMoguHAMUKA», «DIEKTPOLU-
HaMuKa», «OnTuka», «OCHOBBHI CIIEUABHON TEOPUU OTHOCHU-
TeJLHOCTU» , « KBaHTOBasA puU3UKa» COOTBETCTBYET KOAUDUKATOPY
3JIEMEHTOB COZEePsKaHUA 1 TpeOOBaHUIN K YPOBHIO MOATOTOBKU BBI-
MYCKHUKOB 00I11e00pa30BaTENbHBIX OPTaHU3AI U AJIs TPOBEAEHUS
eIMHOTO T'OCYIapCTBEHHOTO K3aMeHa IT0 GU3UKe, Ha OCHOBE KOTO-
pOTO cocTaBJIE€HBI KOHTPOJIbHO-U3MEPUTENbHBIe MaTepranbl EI'D.

TeopeTnyeckas UacTh CIPABOUHMKA CONEPKUT BECh HEOOXO-
OUMBIH MaTepuay AJIA TIoATOTOBKHU K EI'D: momATHSa pusmuuecKux
ABJEeHUY, GOPMYIVNPOBKYU 3aKOHOB U (DOPMYJIBI, MaTeMaTHUYECKU
onuckiBalomue (GUsUUYeCKHe 3aKOHOMEPHOCTU dABJeHui. Uer-
KOCTb ¥ KPATKOCTb UBJIOMKEHUS, a TaKyKe HATVISJHOCTh YUeGHOTO
MaTepuaja MO3BOJAT 3P (PeKTUBHO MOATOTOBUTHCA K €TUHOMY T'O-
CyLapCTBEHHOMY 9K3aMeHY.

IIpakTryeckas yacTh CIpaBOYHMKA BKJIIOUAET IPUMEDPHI KOH-
TPOJbHO-U3MEPUTEIbHBIX MAaTepPHaJOB, KOTOPbIe IO hopMe U TIO
COZIepyKaHMUI0 COOTBETCTBYIOT peasibHBIM (OPMYJIMPOBKaAM 3ala-
HUU, IpeiaraeMbIM Ha eQUHOM T'OCYZapCTBEHHOM SK3aMeHe II0
pusuke.

IIpakTuueckme 3ajanmsa IPUBOAATCA B KOHIIE KaXKIOW TEMBI.
OHU BKJIIOUAIOT 3aJaHUA 6a30BOTO W IIOBBIIIIEHHOTO YPOBHEIL.

3amanusa 6a30BOr0 YPOBHSA — 9TO 3alaHUA C BBIOOPOM OTBETA.
K raxkmomy samaHuio ¢ BBIGOPOM OTBETA MPUBOJATCS 4 BapuaHTa
OTBeTa, 13 KOTOPBIX BEPEH TOJbKO OfMH. Takoi BUI 3aJaHUM IpO-
BEPSET YCBOEHUE SJIEMEHTOB BHAHUM BCEX COMEPKATENBHBIX 6JI0-
KOB Kypca GOUSVUKU, a TaKKe YMeHNEe IPUMEHATDh 9TU 3HAHUS K
PEILIEHUI0 MPOCTHIX 3amau. [JoMMMO 3TOTO, IOCKOJNBKY YCJIOBUE
3alau IIPEJCTaBIAETCA B BUJE TEKCTa, TAONUIILI UIM rpaduKa,
OJHOBPEMEHHO KOHTPOJUPYIOTCA yMeHUsS paboTaTh ¢ mHGOpPMA-
el GU3UIECKOTO COePIKaHUS, IPeIbABIEHHON B PasHbIX (op-
Max.

3alaHNA MOBBINIEHHOTO YPOBHSA — 9TO 3aJaHus AubO Ha yc-
TAHOBJIEHE COOTBETCTBUS MEKAY dJIeMeHTaMU 3HAHUM, comep-
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JKAIIUMUCS B ABYX MHOYKECTBaX, JUO0O Ha BHIOOD ABYX IIPaBUJIb-
HBIX YTBEP:KIEHUIN U3 MATU NPUBEAEHHBIX B IlepeyHe (MHOMKECT-
BeHHBIN BbIGOp). Bo BropoM ciayuae ycioBuHe 3azaum
IpeJicTaBiIseTCA B BUME TeKCTa, TaOJUIlbl miu rpadpuxa. Ha atu
3alaHUA MpeACcTaBIseTcsa KPAaTKU OTBeT B BuAe Habopa mudp.
3afaHNA TOBBIIMIEHHOTO YPOBHS CIOKHOCTU HAlpPaBJIeHbI Ha
TIPOBEPKY YCBOEHUA TEX K€ BJIEMEHTOB COLEPIKAHUA, UTO U 3a/a-
HUSA C BBIOOPOM OTBETA, a TaKiKe 00Jiee CIOKHBIX 9JIEMEHTOB CO-
Jep:KaHua Kypca MUSUKU cTapliell IIKoJbl. [Ipu BBRITOMIHEHUU
3aIaHUI BTOTO YPOBHSA CIOKHOCTHU TPeOyeTes OCYIeCTBUTD GOJIb-
IIIee YMCIIO YUeOHBIX AelicTBU (0mepanuii), UeM IPY BHITTOJTHEHUHA
3alaHnii 6a30BOTO YpoBHS. Tak, IPU BHINTOJTHEHUN OLHOMU IPYIIIBI
3alaHUl HEOOXOAMMO IIPOAHAJIU3UPOBATH PA3IUUHBIE TPYIIIBI
9JIEMEHTOB (PUBUMUECKUX SHAHWU, IPUBEAEHHBIX B JBYX MHOMKEC-
TBaX M YCTAHOBUTH MEXKIY HUMMU COOTBETCTBUE, HAIIPUMED:

— BEJIUUYWHBI U UX €IUHUIIBI;

— BeJIMUUHBI ¥ POPMYJIBI, KOTOPHIE CBA3BIBAIOT UX C IPYTUMU
BEJIMUMHAMU;

— sABJeHUE WU 3aKOH U €ro NpuMeHeHUe B Ipubopax HUIu
TEeXHUYECKUX YCTPOMCTBAX;

— BEJIMUMHBI, XapaKTepU3YoIe KOHKpeTHoe (pusmnueckoe
SABJIEHUE W XapaKTep UX U3MEeHeHUs U T.II.

BrinosnHenue 3agauuii Apyroil rpynnsl TpebyeT aHaIM3a JaH-
HBIX, IPUBEAEHHBIX B TAOIUIlAX PASHBIX DUBUUECKUX BEJIUUUH,
UIu aHanusa IpadUKOB 3aBUCUMOCTelN (DUBUUECKUX BEIUUUH U
oIpeliesIeHUs MPABUIbHBIX YTBEPKACHUHN, IPEJCTABIAIOINIUX CO-
601 KOMOMHAINIO CBEIeHUN M3 Pa3HBIX TAOIUIl MIU IpadUKOB.

B KoHIle KHUTH IPUBEEHBI CIIPABOUHbIE MaTe€PUAJbl, KOTO-
pble HEOOXOAUMBI AJISI pellleHus 3agadu.

IIpaBUIBHOCTh CBOMX OTBETOB YUAIUMCSI MOYKET IIPOBEPUTH,
BOCIIOJIb30BABIIINCH TaBIUIEN OTBETOB B KOHIIE CIIPABOUHUKA.

ITocoGue moOMOKeT yUaluMcsA BBIIYCKHBIX KJIACCOB U aGUTY-
pUEHTaM CaMOCTOSTEJbHO IIOBTOPUTh U CUCTEMATU3UPOBATH Ma-
TepuaJl MIKOJBHOTO Kypca (MUSUKHU, IMO3HAKOMHUTBHCA ¢ (PopMOit
TecTOBBIX 3amaHmuii EI'O u caMocToATENbHO BHIIOIHUTL TUIIOBHIE
TPEHUPOBOUHBIE 3aJaHUA.



MEXAHUKA

KUHEMATHUKA

MexaHuueckoe apuxeHue. Cucrema oTcuéra.
MarepuanbHas Touka. Tpaekropus. [lyrs.
[lepemelneHue

1. MexaHUYEeCKHM JBHKeHHEM Ha3bIBAIOT H3MEeHEHHE II0-
JIOKEeHHUS Tella B IMPOCTPAHCTBE OTHOCUTEIBHO JPYTUX TeJ C
TeueHUEeM BpeMeHH.

CylllecTBYIOT pasJWdYHbIe BUABI MeXaHUYECKOTO [BUKe-
Hus. Ecau Bce TOUKY Teia ABMIKYTCA OAUHAKOBO U J100asd mps-
Masi, TIpPOBeJEHHAsI B TeJjie, NMPU €r0 [ABWKEHUUW OCTAETCs
mapaJjieIbHOM caMoil cebe, TO TaKoe ABWIKeHUE HA3BIBAETCS
mocTynaTeJbHbIM (puc. 1).

Touku BpaIjaioiierocsa poropa reHepaTopa OIMUCHIBAIOT OK-
PYKHOCTU OTHOCUTEJIFHO OCH 9TOTO poTtopa. PoTop kak mesoe
U eTO TOYKU COBEPIIAIOT BpaliaTeJbHOE IBIKeHUe (puc.2)

Ecnu Teno, HampuMep rpy3, IPUKPEIIEHHBIN K Py KUHE,
OTKJIOHSIETCS OT HMOJIOKEeHMs paBHOBECHUS TO B OJHY, TO B JIpy-
T'yI0 CTOPOHY (TO BHU3, TO BBEPX), TO €T0 JBUKEHUE SBJIAETCS
KoJie6aTeJbHBIM (puc. 3).

0 DERDERD
-
-

Puc. 1 Puc. 2 Puc. 3.
ITocTymaTensHOE Konebaromuiica
IBUKEHUE rpys

Ha TIPYKUHe



Puc. 4. Ilaccaxxup, cugaiuii B aBTodyce, IBUKETCA OTHOCUTEIHHO
IepeBbeB, HO IIOKOUTCA OTHOCUTEIBHO aBTobyCca

2. OTHOCHTEJIFHOCTh MeXaHUYeCKOoro NBu:keHna. Cucrema
orcuéra. C1oBa «OTHOCHUTEJIBHO NPYTUX TeJ» B OIpeeIeHUN
TMOHATUA MeXaHWYeCKOTOo NBUKEHUA O3HAYAIOT, YTO JaHHOe
TeJIO MOYKeT MOKOUTHCSA OTHOCUTETHHO OHUX TeJ U IBUTATHC
OTHOCTUTEJIFHO Jpyrux TeJj. IlosTomMy, roBOpS 0 TOM, YTO TEJIO
IIOKOUTCSA WY ABUMKETCA, He0OXOAMMO YKa3hIBaTh O0OBEKT, OT-
HOCUTEJILHO KOTOPOT'O paccCMaTpPMBAeTCA COCTOSHME STOTO Te-
aa. Tak, maccaskup, cuadaniuii B aBromoouie (puc.4), IBUXKY-
IIeMCS OTHOCUTEJIFHO AOPOTH, TOXKE ABUKETCA OTHOCUTEIHHO
He€ W OTHOCHUTEJSLHO BCTPEUHOTO aBTOMOOWMJIA, HO MOKOUTCA
OTHOCHUTEJIHHO aBTOMOOWJISI, B KOTOPOM OH HAaXOIUTCS, U aB-
TOMOOWMIIA, ABUIKYIIIETOCA B TOM JKe HallpaBJIeHUU U C TOH Ke
cropocThio. Il10T, MIBIBYINNI IO TeYeHUIO peKH, HEIOABUKEH
OTHOCHUTEJIbHO BOABI W ABUKeTCA OTHocuTeJbHO Gepera. Ta-
KHUM 06pasoM, TOBOPA O MEeXaHWYECKOM JBMKEHUU Teja, He-
06X0MMO YKa3bIBATh TeJIO, OTHOCUTEJIFHO KOTOPOTO JaHHOE
TeJIO ABUIKETCA UM HOoKouTcA. Takoe TeJI0 HAZBIBAIOT MenoM
omcuéma. B IpuBeIEHHOM IIpUMepe C ABMIKYIIIMMCSI aBTOMO-
6uaeM B KadeCTBe Tesa OTCUETA MOXKeT OBITh BRIOpaH KaKOIi-
6o AOM, WIU AePeBO, WU CTOJO HAa 0GOUYMHE JOPOTHU.

Hna ompeneneHNUA MOJOKEHUA Teja
B IPOCTPAHCTBE BBOJAT CUCTEMY KO-
f OPAMHAT, KOTOPYIO CBA3BIBAIOT C Te-
| JoMm otcuéTa. Ilpu paccmoTpeHUU
i IBUIKEeHUA Tejla BAOJb IPAMOM JINM-
! HUM KCIIOJL3YIOT OJHOMEPHYIO CHC-
. TeMy KOOPAUHAT, T.€. C TEJIOM OTCUE-
o 10 20 30 X Ta CBA3HIBAIOT OJHY KOOPAUHATHYIO
Puc. 5 ock, HampuMep och OX (puc.H).
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Ecisn Tesio ABMIKETCA IO KPUBO- v
JVUHEHOU TPaeKTOPUH, TO CUCTEMA
KOOpAuHAT OyJieT yKe IBYMEpPHOH, o |
IIOCKOJIBKY IIOJIOJKeHUe Tejla Xa-
PaKTepU3YIOT ABe KOOPAWHATH X U
Y (puc. 6). Takum ABUMKEHUEM AB-
JAeTcs, HaIpuUMep, ABUMKEeHUE BO-
geriboabHOrOo WU QyTOOJTBHOTO ol .
MsAYa, CTpeJbl, BBINYIIEHHON U3
JIyKa, IIpeiMeTa, BHIIABIIETO U3
OKHAa IBIVKYIINErocsa aBTOMOOWJIA.

Ecau paccmaTpuBaeTcs IBUKe-
HUe Tejla B IPOCTPAHCTBe, HAIIPU-
Mep OBUKeHUe JIETAIEeTro caMOJIE-
Ta, TO CUCTeMa KOOPAWHAT, CBA3aH-
Had C TeJOM OTCYETa, OyIeT
COCTOATH U3 TPEX B3ANMMHO IIepPIIeH-
IUKYJAPHBIX KOOPAWHATHHIX Oceli

10 +

(OX, OY u OZ) (puc. 7). ./ ~~"777-
HOCROJILRy IIp1 IBUXXEHHUU Te- Puc. 7

Jia eTro II0JIOKeHHre B IIPOCTpaHCTBe, TpéXMepHaa cucTeMa

T.e. ero KOOpaAnHAaTbl, U3MEHAIOTCA KoopamHaT

C TeuyeHWEM BpeMeHU, TO HeobOXO-

IuM mpubop (Yackl), KOTOPHIH ITO3BOJSAET M3MEPATH BpeMda U
OIpeieNATh, KAaKOMY MOMEHTY BpeMeHU COOTBETCTBYET Ta MUJIU
UHas KoopAauHaTa.

Hna onpeneneHNs IOJOMKEHU Tejla B IIPOCTPAHCTBE U M3-
MeHeHUA STOTO IOJIOKEeHUA C TeUeHNeM BpeMeHH HeO0X0JUMbI
TeJO OTCUETA, CBI3AHHAA ¢ HUIM CHCTeMa KOOPJAUHAT U CII0CO0
u3MepeHUsS BPeMeHH, T.e. Yachl, KOTOPhIE BCE BMeCTe IIpeJ-
CTaBJAIT cO0OM cUCTEMY OTCUETA.

3. OcHoBHaa 3ajadya MexaHUKM. V3yuuThr ABM:KeHUe
TeJla — BTO 3HAYUT OIIPeJIeIUTh, KaK N3MeHAeTCA ero IOJIoXKe-
HHUe, T.e. KOOpAMHATa C¢ TeueHUeM BpeMeHH. Ecim msBecTHO,
KaK M3MeHsdeTcsa KOOpJUHaTAa coO BpeMeHeM, MOXKHO OIlpe/ie IUTh
moJosKeHHe (KOOpPAMHATY) TeJla B J000If MOMeHT BpeMeHH.

OcHhosénas 3a0ava MexaHuKu cOCIoum 6 onpedeieHull no-
noxcenus (kKoopdunamul) mena é 11060l MoMeHm épemeHU.

Yro06BI yKazaTh, KaK H3MeHAETCA IIOJIOXKeHHe Teja C Te-
JeHUEM BpeMeHH, HYXHO YCTAHOBUTH CBA3bL MeXKAY BeJIUYU-

11



HaMM, XapaKTepU3yIIIMU 3TO ABUXKEeHHUe, T.e. HalTHU MaTe-
MaTHU4YeCKOe OIIMCaHue NBMXEeHUud NJIN, MHBIMH CJIOBaMH, 3a-
IIxucaTh YypaBHEeHUEe ABUKEHUA TeJia.

4. MaTepuaibHasd ToUKa. JI1060e ABUIKYIIleeCd TeJIO UMeeT
OIlpeJleJIEHHBIE pa3Mephl, U €r0 pa3IMYHble YacTU 3aHUMAIoT
Pas3HbIe IIOJIO}KEeHNU B IPOCTpaHCTBe. BosHMKaeT BoIpoc, Kak
B TAaKOM CJIy4ae OIIpeJleIUTh MOJoKeHUe TeJla B IPOCTPAHCTRBE.
B nenom psape ciydaeB HeT HeOOXOAMMOCTH YKA3BIBATD IIOJIO-
JKeHMe KaXKI0M TOYKHU TeJsia M JJIA KasKJ0oM TOUYKU 3aIllNChIBaTh
ypaBHeHUE IBUKEHUA. OTO OTHOCUTCA, HAIPUMeEpP, K IOCTY-
IaTeJILHOMY ABUKEHUIO TeJa, IIOCKOJBbKY B 9TOM CJIyduae BCe
TOYKU TeJla ABUKYTCA OJMHAKOBO.

JBu:KeHMe KaK 0 TOUKY TeJia He HYsKHO OIIUCHIBATD U IIPU
pellleHNN TaKuX 3ajad, KOT/Jja pasMepaMU Tejia MOYKHO IIpeHeb-
peus. Hampumep, ecim Hac MHTepecyeT, C KaKOHM CKOPOCTHIO
TeILIOXO[ JBUYKETCS OT OTHOTO TOpoJa JIo APYTroro, TO paccMart-
PUBAaTH JBIKEeHME KaKI0M TOUKHU TEIJIOX04a HET He0OXOMMOC-
Tu. Ecin sxe HeoGXOQUMO OIpeesINTh AeUCTBYIONIYI0 Ha HETO
BBITAJIKUBAIOIYIO CIIY, TO IpeHeOpeUsh pasMepaMu TeILJI0XoAa
ysKe Hedb3dA. EciIm MBI XOTHMM BBIYUCIUTH BpeMdA [BIKEHUA
KOCMUYEeCKOTo Kopabisa oT 3eMJIM 10 KOCMUYeCKOU CTaHIUU,
TO KOpabjb MOXKHO CUMTATh eJUHBIM ILIeJbIM U IIPeJCTaBUTH B
BUJle HEKOTOpOIi Touku. Eciiu ske paccCUUTHIBAeTCA PEIKUM CTHI-
KOBKU KopabJid co cTaHImeH, To, IIpeICTABUB Kopabab B BUIE
TOYKHU, PEIIUTH STy 3a7ady HEeBO3ZMOIKHO.

ITosTomy mna pemreHus pajga 3ajad, CBA3aHHBIX C JBIUKe-
HUEM TeJI, BBOAAT IIOHATHE MaTepPHAJBHOM TOUKH.

MartepuaapHOH TOUKOW Ha3hIBAIOT TeJO, pasMepaMH Ko-
TOPOT0 MOKHO IPeHeOpeub B YCJIOBHUAX JaHHOI 3aJadu.

B mpuBeAE€HHBIX BBINIe MpUMEpPAX MATEPUATHLHON TOUYKOM
MOKHO CUMTATH TEIIOXOJ IPY PACUETE CKOPOCTHU €T0 JBUKE-
HUA, KOCMUYEeCKUIl Kopabib IpU OIpeJileIeHUN BPeMeHU eTro
IBUKEHUA.

MamepuaavHas mouka — 9TO MOJAENb pealbHbIX 00heK-
TOB, peaJbHBIX TeJ. CUMUTAA TeJI0O MaTepUATbHOM TOUYKOM, MBI
OTBJIEKaeMCA OT HECYIIIeCTBEHHBIX JJIA peIleHUsa KOHKPEeTHOM
3aJlauy IPU3HAKOB, B YACTHOCTH, OT PA3MepOB TeJja.

5. TpaeKkTOpUA ABH:KEHUA MaTepHaJbHON Toukn. [Ipu me-
peMeIlleHUU TeJo IIOCJeJoBaTeJIbHO IIPOXONUT TOYKU IIPO-
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ORI

Puc. 8

CTPaHCTBA, COJUHUB KOTOPHIE MOYKHO MOJYYUTH JIUHUP. JTa
JUHNUSA, BIOJb KOTOPOIl ABUKETCS TeJo, Ha3bIBaeTcd TPaeK-
Topueii. TpaekTopusa MoKeT OBITH 6UOUMOIL NI He8UIUMOIL.
Buaumyo TpaeKTOPUIO OMMCHIBAIOT aBTOMOOWIIb IPU JBUKE-
HUU TIO IIIOCCe, JIBIXKHUK, CKOJIb3dA IO JBI’KHe, rpudesb Ka-
paHzaIia, KOTOPHIM IIUITYT Ha jyircTe 6ymaru. TpaekTopud je-
TAMEN NTUNHI HEBUAUMA, HEBUAUMOM ABJIAETCA TPAEKTOPUA
GecmopAMOYHO Oeralolneii cobaku.

TpaekTOpuA ABU)KEHUA Teja
oTHOCUTeJbHA: €€ opMa 3aBUCUT
ot BeIOOpa cucTeMbI oTcuéTa. Tak,
TpaeKTOpHMeN TOoUeK o6oja KoJieca
MOTOIIMKJIa, MABIWIKYIIlerocd IO
IIPAMOM JOPOTe, OTHOCUTEJIHLHO OCHU
KoJieca ABJIAETCA OKPYIKHOCTB, a
OTHOCHUTEJbHO 3eMJI — BUHTOBAA
aunauda (puc. 8 a, 6).

3HasA TPaeKTOPUIO TOUKHU, €€
HavaJIbHOe IOJIOoXKeHue U IPoieH-
HBIY eI0 IIyTh 3a BpeMdA {, MOXKHO
HaWiTU IIOJIO’KeHWe TOYKH B MO-
MeHT BpeMeHHU t. (puc. 9). Pusnyeckass BeJUYUHA, PaBHaAA
PaccTOSHUIO, IPOWIECHHOMY TEJIOM BOJIb TPaeKTOPHHU, Ha3bI-
BaeTcHd IyTEM.

IIyTh o6o3HaUyatoT 6YKBOIi [ (MHOTAA S), OCHOBHAS eIUHUIIA
oyt [ m: [I] = 1m. KpartHaa eauHuUna mytu — KHUIOMETP
(1 kM = 1000 m); nosbHBIE eguHUIILI — AerumeTp (1 am = 0,1 M),
caatTumeTp (1 cm = 0,01 M) u muwraumerp (I1mm = 0,001 ™).

IIyTs — BeJMYMHA OTHOCUTEJIbHAA, 3HAUEHUE IIyTU 3aBU-
CHUT OT BBIOOpa CHCTeMEBI OTcUéTa. Tak, IyTh maccakupa [, Ie-
PexoAAIiero ¢ KOpMbI ABUKYINETOCA TeIJIOXOJa Ha ero HOC,
paBeH [JJIKMHEe TeIlJloXofa [, B cuCTeMe OTCYE€Ta, CBA3AHHON c
TeIIoxXoJloM. B cucteme oTcuéTa, cBsI3aHHOM ¢ 3eMJIEH, OH pa-

Puc. 9. TpaexkTopua
U OyTh
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BeH CyMMe JJIMHEI TeIJIoXofa [, U myTu l,, KOTOPEIil IPOILIELI
TeIJIOX0J] OTHOCUTeabHO Semuan: I = 1, + 1,.

z 6. Ilepememienue. Ecau TpaekTopusa ma-
TepUAJIHLHOM TOYKY HEM3BECTHA, TO €€ II0-
JIO}KeHUe B IIPOCTPAHCTBE OIIPelesIsIeTCs
paguyc-BekTOopoM. Paduyc-eekmop —
BEKTOP, COeJUHAIOIINI Havyalo KOOPAU-
HaT U IOJIO}KeHUe MaTepHaJIbHOU TOUKM
B mmpoctpaHcTBe (puc. 10). Paguyc-Bek-
Top r(t) Toukn A—OA. C gpyroii cTopo-
HBI, IOJIO}KEeHVe MaTepUAJIbHOM TOUKU B
IIPOCTPAHCTBE XapaKTeHPU3YETCI KOOP-
auHatamu x(t), y(t), z(t), T.e.

Puc. 10 H(t) = (x(t), y(t), 2(t))

Ecau maTepuanbHasd ToOYKa HaXOAMJIACh B HoJOKeHUU 1,
€€ paamyc-BEeKTOP Fl(tl), moJIOXKeHWE 2 XapaKTepusyercs pa-
IUyCc-BEKTOPOM r2(t ). PasHocTs pa,tmyc BeKTOPOB r2 u r1 Ha-
3BIBAIOT NepeMelleHueM TOUKH I : I = I'y — I'.

ITpoexknmuu nepemelieHuss Ha KoopAWHAaTHBIe ocu: x(t),

y(2), z(2).

l YacTo nmepeMellieHue OIIpeaejAdnT
KaK BEKTOop, coe,unnammnﬁ Ha-

/\ YaJlbHOE IIOJIOJKeHHe Tejla C ero
A B
S

KOHEUHBIM MoJo:kenueM (puc.11).
IlepemerieHe — BeKTOpHAdA Qu-
3yyecKas BeJIMUYMHA, UMeeT Ha-
IpaBJeHNe U YUCJIOBOe 3HAUYEHMe, 06o3HauYaeTcd s. EaumHuma
nepememnieHud [s] = 1 m.

3Had HavaJIbHOE IIOJIOJKEHUe Tejla, eT0o IepeMellleHue (Ha-
IIpaBJIeHVe U MOJYJIb) 3a HEKOTOPHIN IPOMEKYTOK BPEeMeHU,
MOKHO OIIPeJeJIUTDh IOJOKeHUe Tesa B KOHIE DTOr0 IIpoMe-
JKYTKA BpeMeHMU.

ITepemelnieHre B OOIIEM ciaydyae He COBIAJAaeT C TPAEKTO-
pueii, a MOAYJIb IepPEMEIIEHUA C IPOUeHHBIM IYTEM. DTO COB-
nmajleHye UMeeT MeCTO JIUING IIPU ABUKEHUU Teja II0 IPAMO-
JIMHEeMHOM TpaeKTOpUU B ogHY cTopory. Hampumep, ecau Mmay
6pocuiIu ¢ MOBEPXHOCTU 3eMJIU BEPTUKAJILHO BBEPX, U OH J0O-
CTUT BBICOTHI 4 M, a 3aTeM yIaJ Ha 3eMJII0, TO ero IIyTh paBeH
8 M, a MOAYJb IepeMellleHUsA paBeH HYJIIO.

Puc. 11
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IIpu pemreHUU 3a7ay HMOJB3YIOTCA MPOEKIUAMU BeKTOpa
nepemernenusa. Ha pucynke 12 m3o6paskeHBI cucTeMa KOODP-
IOWHAT U BEKTOp IlepeMeIlleHUs S B 9TOI CHCTeMe KOOpAUHAT.
KoopaunaTel Havaia nepeMeIlieHUA X, Y,; KOOPAUHATEI KOH-
Ila mepeMellleHUA —X,, YJ;. I[poekInusa BeKTopa IepeMelleHUA
Ha och OX paBHa: §X = x; = X, IIpoerkmusa BekTOpa mepeMme-
meHusA Ha ock OY paBHA: S, _ ;Y. 3

Mopynp BeKTOpa IlepeMellleHnA PaBeH S = ,/s, — sy

IlepemelnieHUEe TaK ’Ke, KaKk U
IyTh, BeJIMYWHA OTHOCUTEJILHAA,
3aBYVICUT OT BBIOOpA CHCTEMBI OTCUE-
Ta: [lepemenieH1e Tejia OTHOCUTEIb-
HO HeTIOIBIXKHOM CHCTeMbI OTCUETA S
PaBHO CyMMe HepEMEIIEHN TeIa OT-
HOCUTEJbHO ABIIKYIIEMCA CHUCTEMBI
oTcYeTa §1 U nepeMelleHUA TOABUK-
HO CHCTEMEI OTCUETA OTHOCUTEIHHO
HeIOABMKHOM §1: §1 = §1 + §2. 3a-  Puc.12. Bekrop mepeme-
NUcaHHOe PaBeHCTBO HA3bIBAIOT 3a-  IMeHHWA B CHCTeMe KOOp-
KOHOM CJIO:KE€HUSA IepeMeleHUi. muHat XOY
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CKopocTb M yCKOpeHHe MaTepUHaibHOH TOUKH

1. Cpennasa ckopoctb. CKOpOCTh — (pusMdecKad BeJINMUU-
Ha, KOTopad XapaKTepusyeT GBICTPOTY IBUKEHUHA, T.e. OBICT-
POTYy M3MeHEeHUA KOOPAUHATEHI Teja.

PeanpHOe MeXaHHYECKOe ABV'KEHHWE — BTO JBUMKEHUE C
U3MeHAI0Ielca CKOpocThio. [[BUMKeHNe, CKOPOCTH KOTOPOTO
C TeYeHUEM BpeMeHU HU3MeHAeTCSA, Ha3bIBAIOT HepaGHOMep-
Hblm deuscenuem. [I1a XapaKTepUCTUKU OBLICTPOTHI U3MeEHE-
HUA IOJIOKEeHUA Tejla ¢ TeYeHeM BpeMeHU IpU HepaBHOMED-
HOM /[ABUKE€HHUU BBOJAAT BeJUUYHNHY, HasblBaeMylo cpedHell
ckopocmbio.

CpenHeii CKOPOCTEIO U HEPABHOMEPHOTO JBHKEHNA HAZEI-
BaloT (PU3NIECKYI0 BeJMUNHY, PABHYI0 OTHOLICHHIO IepeMe-
HIeHUs S TeJla KO BpeMeHH ¢, 3a KOTOpoe OHO NMPOH3OILIO:

N

Ucp .

Rl VAR

3anmcanHad ¢dopMyjia oIpelesseT CPeJHIOI0 CKOPOCTH
KaK BEKTOPHYI0 BeJMUYUHY. B IpakTUYeCKUX INeJIAX DTOH
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