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MPEAUCJIIOBHUE

HosBbiil cupaBOYHUK COAEPIKUT BECh TEOPETUUECKUA MaTepu-
aJs mo Kypey ¢usuku 10—11 xgaccoB u mpemHasHadYeH IJId MOM-
TOTOBKM YyUYaIIUXCA K €JUHOMY TIOCYJAapCTBEHHOMY BSK3aMeHY
(ET9).

CopmepskaHue OCHOBHBIX Pas3esioB cipaBouHuKa — «Mexauu-
Ka», «MosiekynapHada pusura. TepMoguHAMUKA», «DJIEKTPOIU-
HamuKa», «OnTura», «OCHOBBI CIEIMAJIBHONU TEOPUU OTHOCHU-
TeJILHOCTU» , « KBaHTOBasA (h3MKa» COOTBETCTBYET KOAUMDUKATOPY
3JIEMEHTOB COJIEP;KaHUA U TPeOGOBaHUM K YPOBHIO IOJTOTOBKY BBI-
MIYCKHUKOB 0011[e00pa30BaTebHBIX OPraHU3aIuil AJ1s MIPOBeAEHU A
€IMHOTO TOCYJapCTBEHHOTO K3aMeHa 0 ()M3UKe, Ha OCHOBE KOTO-
POTO cOCTaBJIE€HBI KOHTPOJIbHO-U3MepPUTEIbHbIe MaTepuaabl EI'D.

TeopeTnuecKkas 4acTh CIPABOYHUKA COLEPIKUT BeCh HEOOXO-
OUMBIN MaTepuaj AJsd IoaAroToBKU K EI'D: mouaTusa pusmuecKux
SABJE€HUM, OPMYJIUPOBKU 3aKOHOB U (DOPMYJIbI, MaTEMATUUECKU
onuckIBapIue (GpusnyecKrme 3aKOHOMEPHOCTH dABJeHUM. Yer-
KOCTBb U KPATKOCTh M3JIOJKEHUA, a TaKXKe HaTJIAIHOCTh yIeOHOTO
MaTepuaja mo3BoaAT 3G (GEeKTUBHO MOATOTOBUTHCA K eIUHOMY T'0-
CYIapCTBEHHOMY dK3aMeHY.

IIpakTryeckas yacTh CHPABOYHMKA BKJIIOUAET IIPUMEDPHI KOH-
TPOJILHO-U3MEPUTENbHBIX MaTepUajoB, KOTOpPbIe IO (hopMe U 1o
COIEPIKAHUIO COOTBETCTBYIOT pPeaJIbHBIM (DOPMYJIMPOBKAM 3ala-
HU, mpeJjiaraeMbIM Ha eIWHOM T'OCYZapCTBEHHOM 9K3aMeHe II0
dusuke.

IIpakTuueckue 3amaHUs IPUBOAATCSI B KOHIE KAXKIOU TEMBI.
OHU BKJIOUAIOT 3aJaHusA 0a30BOT0 1 MOBLIIIIEHHOTO YPOBHEI.

3amanus 6a30BOr0 YPOBHA — JTO 3aJaHUs C BLIDOPOM OTBETa.
K rasxkmomy 3amanuio ¢ BEIGOPOM OTBeTa IIPUBOAATCSA 4 BapUaHTa
OTBETAa, U3 KOTOPBIX BepeH TOJAbKO oanH. Takoii Bu 3agaHui IPo-
BEPSAET YCBOEHUE 3JIEMEHTOB 3HAHUM BCEX COAEPKATEIBHBIX 0J10-
KOB Kypca GU3UKU, a TaKKe YMeHUe MPUMEHATb 9TU 3HAHUA K
PEILIeHuI0 IPOCTHIX 3axad. [loMuMO 5TOTO, MOCKOJIBKY YCJIOBUE
3aJlay NpeACTaBJAETCA B BUIE TEeKCTa, TaOJUIBI Uau rpaduka,
OZHOBPEMEHHO KOHTDOJUPYIOTCA yMeHUA paboraTh ¢ mHMOpPMA-
nueil (PU3NUECKOTO COMEePKAHUS, IPEIbIBIeHHON B pa3sHbBIX (op-
Max.

3asauus IOBBIIIIEHHOr0 YPOBHSA — JTO 3aJaHUs Ju00 Ha yC-
TaHOBJIEHVE COOTBETCTBUA MEKAYy dJIeMEHTaMWU 3HAHUU, cOomep-
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JKAIIMUCA B IBYX MHOXKECTBaX, Ju0OO Ha BLIOOD ABYX HPaBUJIb-
HBIX YTBEP:KICHUN M3 MATHU IPUBENEHHBIX B MepeuHe (MHOMKeCT-
BeHHBIII BBIOOP). Bo BTOpoM ciaydae ycJoBue 3agadyu
IpeACTaBJseTCA B BUJAE TeKCTa, Tabauibl uau rpadura. Ha stu
3aJJaHUA IIPEICTABJIAETCA KPATKUU OTBET B BUAe Habopa mudp.
3afaHusa MOBBIIIIEHHOIO0 YPOBHSA CJIOMKHOCTM HAIPaBJIEHBI Ha
IPOBEPKY YCBOGHUS TeX K€ 9JIEMEHTOB COAePIKaHUsd, UTO U 3a1a-
HUS C BBIOOPOM OTBeTa, a TaKike 0oJiee CIOKHBIX 3JIEMEHTOB CO-
Iep:kaHuA Kypca (GUSHKM CTapIlleil IMKOJbI. IIpy BBIMOJIHEHUN
3aJJaHUI 3TOTO YPOBHA CJIOKHOCTHU TpebyeTcsA OCYIeCTBUTE 00JIb-
IIIee YMcJI0 yueOHBIX efiCTBUH (0Ilepalnii), 4eM IIPU BHITIOJTHEHUN
3agaHuil 6a30BOro ypoBHs. TaK, IpU BLEIIOJHEHUY OSHOMN I'PYIIIBL
3ajaHUl HeoOXOAMMO MPOAHAJIU3UPOBATh PAa3JIMYHBLIE I'DYIIIMLI
9JIeMeHTOB (YU3NUECKUX 3HAHUI, IPUBEAEHHBIX B IBYX MHOMKEC-
TBaxX W YCTAHOBUTH MEXKIy HUMU COOTBETCTBUE, HAIIPUMED:

— BEJUYUHBLI U UX eIUHUIIHI;

— BeJIUYUHBI U POPMYJIBI, KOTOPHIE CBA3BIBAIOT UX C JPYTUMU
BeJINYNHAMU;

— sBJIEHNE WY 3aKOH U €ro IpUMeHeHUe B Ipubopax WJn
TeXHUUYECKUX YCTPOMCTBAX;

— BeJIMUWHBI, XapaKTepusyloline KOHKPeTHOe (puanyeckoe
ABJIeHNE U XapaKTep UX U3MEHEeHUsd W T.I.

BrinmosrHeHMe 3agaHuil Apyroii rpynnsl TpedyeT aHaansa JaH-
HBIX, IPUBEAEHHLIX B TA0OJIUIAX PA3HBIX (PM3UUYECKUX BEJIUYNH,
WM aHAJIW3a I'pa@UKOB 3aBUCHUMOCTEH (pM3UUYECKUX BEJIUYUH U
oIpee/ieHUA IPaBUJbHBIX YTBEP:KICHUH, MPEACTABIAIOIINX CO-
60if KOMOMHAIINIO CBEIeHNI 13 Pas3HbIX TAGJUIl NI I'Pa@UKOB.

B KoHIle KHUTY IPUBEEHBLI CIIPABOUYHBIE MATE€PHUAJbI, KOTO-
pble HEOOXOAMMBI IJIA PeIlleHuA 3akad.

IIpaBUIBLHOCTH CBOMX OTBETOB yUAIIUICS MOYKET IIPOBEPUTH,
BOCIIOJIb30BABIIIKCEH TAGJUIIEH OTBETOB B KOHIIE CIIPABOUHUKA.

IToco6ue moMosKeT yJaluMcsi BHIIYCKHBIX KJIACCOB U abUTY-
pUeHTaM CaMOCTOATEJIbHO IMOBTOPUTH U CUCTEMATU3NPOBATEL Ma-
TepuaJ IMIKOJBHOTO Kypca (pU3UKM, MOBHAKOMUTHCA C (GHOpMOit
TecTOBBLIX 3amaHuit EI'O 1 caMoCTOSTEeILHO BBIIOJHUTDL THUIIOBLIE
TPEHUPOBOYHLIE 3aJaHUA.



MEXAHHUKA

KUHEMATHUKA

Mexanunueckoe aBuxkenue. Cucrema orcuéra.
MarepuaabHaa touka. Tpaektopusi. IlyTb.
[lepemeleHue

1. MexaHUYEeCKUM IBUKEHNEM HAa3BIBAIOT N3MEHEHHE I10-
JIOJKEHHUSA Tejla B MIPOCTPAHCTBE OTHOCHUTEJIBHO APYTUX TEJ C
Te4yeHneM BpeMeHH.

CyIIecTBYIOT pas3JUYHBIE BUILI MEXaHUUYECKOTO MBUMKE-
Hus. Eciu Bce TOUKY Tejia ABUKYTCA OUHAKOBO U Jr00asd Ips-
Masi, TPOBeAEHHAsA B Tejie, IPU ero ABUKEHUH OCTaéTcs
mapaJjiieJbHOU caMoii cebe, TO TaKoe NBUKEHUNEe Ha3bIBaeTCsA
mocTynateabHbIM (puc. 1).

TouKHu BpaIllaioIerocs poTopa reuepaTopa OINuChIBAIOT OK-
PYKHOCTH OTHOCUTEJIBHO OCH 9TOT0 poTopa. PoTop Kak 1meioe
¥ ero TOUKU COBEPIIAIOT BpalaTejbHoOe IBUKeHue (puc.2)

Eciau Teno, mampumep rpys, IpUKPENJEHHBIN K IIPYKUHE,
OTKJIOHAETCA OT IOJIOYKEeHUs PAaBHOBECUS TO B OHY, TO B APY-
TYIO CTOPOHY (TO BHU3, TO BBEPX), TO €r0 JBUKEHUE ABJAETCA
KoJie0aTeabHBIM (puc. 3).
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Puc. 1 Puc. 2 Puc. 3.
ITocTrynarensHOE Kounebmromuiica
IBUIKEHUIE Tpy3

Ha IPYXUHE



Puc. 4. ITaccaxxkup, cugAmuii B aBTodyce, IBUMKETCA OTHOCUTEIHHO
IePeBbEB, HO IMTOKOUTCA OTHOCHUTEJIBHO aBTOOyCa

2. OTHOCHTEJILHOCTh MEeXaHUUEeCKOro aBuxenna. Cucrema
orcuéra. Ci0Ba «OTHOCUTEJIBHO APYTUX TeJ» B OIpPeJeJeHUN
TMOHATHUA MeXaHUYEeCKOTO IBUKEHUS O03HAUaloT, UTO JaHHOe
TEJIO MOYKET ITOKOUTHCA OTHOCUTEIHHO OTHUX TeJ U JBUTATHCS
OTHOCTUTEJLHO APYrux Tea. IlosTomy, roBOpsA 0 TOM, 4TO TEJIO
MMOKOUTCSA WJIN JBUMKETCS, HEOOXO0ANMO YKa3bIBATh 00'BEKT, OT-
HOCHUTEJHFHO KOTOPOTO PACCMATPUBAETCS COCTOSHIE STOrO Te-
aa. Tak, maccasKup, CUAAIIUN B aBToMobOuIe (puc.4), IBUKY-
IeMcsAa OTHOCUTEJIHLHO TOPOTH, TOXKe ABUIKETCSI OTHOCUTEIHHO
He€é ¥ OTHOCUTEJNHLHO BCTPEUHOTO aBTOMOOWJS, HO HMOKOUTCA
OTHOCHUTEJIbHO ABTOMOOMISA, B KOTOPOM OH HAXOOUTCS, M aB-
TOMOOMJISI, IBUKYIIETOCA B TOM sKe HaIIpaBJIeHUU U C TOH Ke
CKOpPOCTBIO. I1JI0T, IIBIBYIIINI 10 TeUEHUIO PEKU, HeIIOABUKEeH
OTHOCHUTEJIbHO BOIBLI W OBUKETCA OTHOCHUTEJbHO Gepera. Ta-
KUM 00pasoM, FOBOPSA O MeXaHWYEeCKOM ABMKEHUU Teja, He-
00X0MMO YKAa3bIBATh TEJI0, OTHOCUTEJHBHO KOTOPOTO HaHHOe
TEJIO JBUKETCS WM IMOKOUTCA. TaKoe Teso Ha3bIBAIOT MeioM
omcyéma. B mpuBegéHHOM IIpUMepe C ABUIKYIIIUMCSA aBTOMO-
OujeM B KauecTBe Teja OTCUETA MOKEeT OLITh BhIOpaH KaKoii-
Jaub0 TOM, UK JepPeBO, UM CTOJIO Ha 000UMHEe JOPOTHU.

s ompeneseHus MOJOKEHUI Teaa
B IIPOCTPAHCTBE BBOJIAT CHCTEMY KO-
f OPAUHAT, KOTOPYIO CBSA3BIBAIOT C Te-
! JoMm otcuéra. Ilpu paccmoTpeHUH
i IBUKEHUS Teja BAOJb IIPAMOI JIu-
! HUU HCIIOJIb3YIOT OJHOMEPHYIO CHC-
e TeMy KOOPIUHAT, T.€. C TeJIOM OTCUE-
o 10 20 30 X Ta CBA3BLIBAIOT OJHY KOODPAMHATHYIO
Puc. 5 ock, HampuMep ock OX (puc.d).
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Ecnu Tesno gBUMIKETCA IO KDUBO- vy
JUHEHO! TPaeKTOPUH, TO CUCTEMA
KOOpPAMHAT OyZeT yxKe IBYMEDPHOH, o |
MMOCKOJIbKY IIOJIOJKEeHHe Tejla Xa-
PaKTEepU3yIOT ABe KOOPAUHATEI X U
Y (puc. 6). Takum gBUKEHUEM SIB-
JIsIeTCsI, HAIIpUMep, IBUKEHNE BO-
JeiibonpHOTO wWiaM (QyrdosbHOrO o .
Ms4Ya, CTPeJbl, BBIOYIIEHHOH u3
JyKa, IIpeJMeTa, BLIIABIIEero u3 Puc. 6
OKHA ABUKYIIEroCsd aBTOMOOUII.

Eciu paccMaTpuBaeTcs IBUMKE-
HUe Tejla B IIPOCTPAHCTBE, HAIIPU-
Mep ABMIKEHUE JIeTAIEero caMoJIé-
Ta, TO CUCTEMA KOOPANHAT, CBA3AH-
Hasg C TeJoM OTcuéra, Oyzer

10 +

|
|
|
COCTOATH U3 TPEX B3AUMHO II€PIIeH- : . y
IUKYJIAPHLIX KOOPAUWHATHBIX OcCeil 1
(0X, OY u 0Z) (puc. 7). ./~~~ 7777 -
H -
OCKOJIBKY IIPY ABUKEHHUU TE Puc. T

Jia ero MOJIOYKEeHUe B IIPOCTPAHCTBE, TpéxMepHas cucTeMa
T.e. ero KOOPAWHATHI, UBMEHIIOTCA KOOpAMHAT

C TeueHMEM BpeMeHMH, TO HeobOXo-

IuM Ipubop (Jackl), KOTOPHIH IO3BOJSIET U3MEPATH BpeMA U
OIIpesenATh, KAaKOMY MOMEHTY BPEMEHU COOTBETCTBYET Ta UJIN
UHasg KOopAUHATA.

s ompenesieHNnsA MOJIOMKEHNA TeJIa B IIPOCTPAHCTBE U U3-
MeHEeHUSA 9TOTO IOJOKEHUA C TeUeHUEeM BpeMeH! HeOOX 0T MbI
TeJIO OTCUYETA, CBSI3AHHAA C HUM CHCT€Ma KOOPIUHAT U CII0CO0
u3MepeHus BPeMeHHU, T.e. Yachl, KOTOPbIe BCE BMECTe IIpeJ-
CTaBJAIOT COOOI CHMCTEMY OTCUETA.

3. OcHoBHasg 3amaya MexXaHWKHU. V3yuuTh ABUIKEHUE
Tejla — 9TO 3HAUUT OIPEAENTDb, KAK N3MEHSIETCA ero IOJI0MKe-
HUe, T.e. KOOpAWHATA C TeUeHHWeM BpeMeHHu. Eciu u3BeCTHO,
KaK M3MeHAeTCs KOOPANHATA CO BpeMeHeM, MOYKHO OIPeIeINTh
moJio:KeHue (KOOpAMHATY) Tejia B JII000 MOMEHT BpeMeHH.

OcHo6Has 3adava mexaHuKu cocmoum 6 onpedeieHuu no-
nojxcenun (Koopounamul) mena 6 11060l momeHm épemenu.

Yrobbl yKa3aThb, KaK M3MeHAeTCsA IT0JIOMKEeHHe Teja C Te-
YeHNEeM BPEeMEHM, HYXHO YCTAHOBUTH CBA3b MEKAY BEJINUN-
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HaMu, XapaKTepU3yIIMNMA 3TO ABUKEHUe, T.e. HaliTu Mare-
MaTHU4YECKO€ OIIMCaHue NBUMEHUA NN, MHBIMM CJIOBaMU, 3a-
IINCaTh YPaBHEHNE OBHKEHUNA TeJia.

4. MarepuaabHasa Touka. JIro00e ABMIKYIIleecs TEJIO UMeeT
onpefieIEHHBIE Pa3Mephl, U €T0 PA3JIMYHbIE YaCTH 3aHUMAIOT
pasHbIe MIOJOMKEeHUA B IPOocTpaHCcTBe. BosHMKaeT Bompoc, Kak
B TAKOM CJIy4ae OIIPeIeIUTh MOJOKeHUe TeJia B IPOCTPAHCTRE.
B menom pazge caydaeB HeT HEOOXOAMMOCTH YKa3bIBaTh I10JIO-
JKeHUe KaXKJOM TOUKHU TeJsia U JJId Ka'KJ0M TOUKU 3alNChIBATh
ypaBHEHUE NBUKEHUA. OTO OTHOCUTCA, HATIPUMED, K IOCTY-
IaTeJILHOMY IBUKEHUIO TeJa, IOCKOJIbKY B 9TOM CJIyduae BCe
TOYKHU Tejia ABUIKYTCA OAUHAKOBO.

JBu:KeHMe KaKJ0H TOUKY Tejia He HYsKHO OIIUCHIBATE U IIPU
pellleHnY TaKUX 3a7]a4, KOT/la pa3MepaMu Tejia MOYKHO IIpeHes-
peus. Hampumep, ecim Hac MHTEPECYeT, C KAaKOM CKOPOCTHIO
TEIIOXO[ JBMYKETCS OT OLHOI'0 TOpoJa O APYTOoro, TO paccMar-
PUBATH IBUKEHNE KayKI0M TOUKHY TeILIOXO01a HeT He00XOquMOocC-
Ti. Ecau »XKe HeoOXOAUMO OIIPEeNeIUTh AeHCTBYIOIIYI0 Ha HEero
BBITAJIKMUBAIOIIYIO CUJIY, TO IIpeHeOpeyb pasMepaMu TeIJIoXo1a
yoKe Heab3s. EciIm MBI XOTHMM BBIYHUCJIUTH BPeMA IBUKEHUS
KOCMHMYECKOro Kopabjsa oT 3eMJu A0 KOCMHUUYECKOUN CTaHIINH,
TO KOpabyib MOKHO CUMTATh €IUHBIM IIeJBIM U IPEJCTABUTH B
BUJle HEKOTOPOM TOUKHU. KEciiu :Ke pacCUnTHIBAETCA PEXKUM CTHI-
KOBKM KOpabJid cO CTaHIMEH, TO, IPeJICTaBUB KOpabib B BUIE
TOUKHU, PEIIUTH DTy 3akaUy HEBO3ZMOIKHO.

ITosTomy mns pemreHus pAjga 3afad, CBA3AHHBIX C IBUMKE-
HUEM TeJl, BBOJAT MOHATHE MaTePHAJBHON TOUKH.

MarepuajbHOIl TOYKOH HAa3BIBAIOT TEJO, pa3MepaMu KO-
TOPOT0 MOKHO IIPeHeOpeusb B YCIOBUAX JAaHHOHN 3aTadu.

B npuBen€HHBIX BBIIIEe IPUMepaxX MaTepUaIbHON TOUKOM
MOYKHO CUMTATDL TEIIOXOJ IPU PACUETe CKOPOCTU €T0 ABUKE-
HUA, KOCMUUYECKUH KOopabjb IpU OIpeneeHUN BPEMEHU ero
IBUKEHUS.

MamepuaavHas moika — 9TO MOJeJb PealbHBIX 00BeK-
TOB, PeaJbHBIX TejJ. CumTasd Tejio MaTepUaJbHONM TOUKOM, MBI
OTBJIEKaeMCA OT HECYIIIeCTBEHHBIX AJIA PEIIeHUA KOHKPETHOM
3aJauy IPU3HAKOB, B YACTHOCTHU, OT PA3MepOB TeJia.

5. TpaekTopus IBUKEHUS MAaTepUAIbLHOM TOYKH. [1pu mme-
PeMeIleHUuN TeJo II0CJENOBATEJHLHO IIPOXOAUT TOUYKU IIPO-
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ORI

Puc. 8

CTPaHCTBA, COEIMHUB KOTOPBIEe MOXKHO MOJYUUTDH JUHUIO. ITA
JMHUA, BIOJHh KOTOPOH MTBUIKETCA TeJI0, Ha3hIBAETCA TPaeK-
Topueil. TpaeKTopusa MOKeT OBITH 8UOUMOIL UIU He8UOUMOIL.
Bugumyoo TpaeKTOPUIO OMMCHLIBAIOT aBTOMOOUJIb IIPU JBUMKE-
HUU II0 IIIOCCe, JILIXKHUK, CKOJIb3s II0 JIBIXKHE, Ipudess Ka-
paHgalna, KOTOPBIM IIAINYT Ha Jucte Oymaru. TpaexkTopus Jje-
TAell ITUIB HEBUANMA, HEBUANUMOM SBJIAETCS TPAEKTOPUA
GecmopAgOUHO Oeraolneil cobaKu.

TpaexkTopusa IBUIKEHUS Teja
OTHOCHUTeJbHA: eé (hopMa 3aBUCUT
OoT BBIOOpA cucTeMbl oTcuéra. Tak,
TpaeKTopueil ToueK ob6oza KoJjeca
MOTOITMKJIA, MABUIKYIIIErocAd IIO
IPSAMOI JOPOTe, OTHOCUTEJILHO OCHU
KoJjieca ABJIAETCA OKPYMKHOCTH, a
OTHOCHUTEJbHO 3eMJU — BUHTOBASA
aunuda (puc. 8 a, 0).

3Hasg TPaeKTOPUIO TOYKHU, eé
HaYaJIbHOE IIOJIOKeHNe U ITPOHIeH-
HBII €0 IyTh 3a BpeMsd f, MOKHO
HAWTH II0JIO’KeHNEe TOUYKU B MO-
MeHT BpeMeHu t. (puc. 9). ®usuyeckasa BeJUYNMHA, paBHAA
PACCTOAHUIO, MPOWTEHHOMY TEJIOM BIOJb TPACKTOPHUHU, HA3BI-
BaeTcsd IyTEM.

IIyTs o603HaUatOT OYKBOIi [ (MHOTIA S), OCHOBHAS eIUHUITA
nytu [ m: [l] = 1m. KpaTtHaa eguHuna mytm — KHJIOMETD
(1 xm = 1000 m); moabHBIEe equHUITLEI — AertuMetp (1 am = 0,1 M),
cagTumerp (1 cm = 0,01 m) u muaaumerp (1mm = 0,001 ™).

IIyTh — BeJMUYMHA OTHOCUTEJIbHAA, 3HAUEHUE IIYTU 3aBU-
CHUT OT BBIOOpA cucTeMbl oTcuéra. Tak, myTh maccaskupa [, me-
PEXOAIIETO ¢ KOPMBI ABUIKYIIIETOCS TEIIOXOoJa Ha ero Hoc,
paBeH JJKHe TeIJIoXofa l; B cucTeMe OTCUéTa, CBA3AHHON C
TemJI0XonoM. B cucTeme oTcuéra, CBSI3aHHOI ¢ 3eMJIE, OH pa-

Puc. 9. Tpaexropus
U OyTh
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BeH CyMMe [JIMHEI TeIIoOXofa [; U IyTH Iy, KOTOPBIH IPOILIBLI
TeIIOXO0J, OTHOCUTeabHO 3emun: [ = [, + [,.

z 6. Ilepemenrenue. Eciiu TpaekTopus ma-
TepUaJbHOU TOUKY HEM3BECTHA, TO €€ I0-
JIO}KE€HUE B MPOCTPAHCTBE OIPEIEJISIeTCs
paguyc-BeKkTOpoM. Paduyc-eexmop —
BEKTOD, COeIUHSIONINI Hauaio KOOPAU-
HaAT U IOJIO}KEeHNe MaTepPUaJIbHOU TOUKHU
B npoctpauctse (puc. 10). Paguyc-Bek-
top r(t) Ttouku A—OA. C apyroii cTopo-
HBI, TTOJIOJKEeHNEe MaTepUaJIbHON TOUKYU B
MIPOCTPAHCTBE XapaKTeHPU3yeTCA KOOp-
nuuaramu x(t), y(t), z2(t), T.e.

prc. 10 F(t) = (x(t), y(1), 2(1))

Ecau maTepmanbHas TOUKa HaXOAMJACh B MOJOKeHUU 1,
eé paxuyc-BeKTOp r(t,), HOJI0KeHHE 2 XapaKTepu3yercs pa-
AUyC-BEKTOPOM I'y(t,). PasnocTs Pajuyc-BeKTOpOB Iy M I'y HA-
3BIBAIOT NlePEeMeleHneM TOUKH I & I' = I'y — I'y.

Ilpoexniuu mepemellleHUs Ha KOOpAWHATHBIE ocu: Xx(1),

y(2), z(t).

1 YacTo mepeMelieHue OIPeIeIa0T

KaK BEeKTOp, COeTUHAIONIUI Ha-

/\ yajbHOE MOJIOKEeHHEe Tella C ero

4 S 5 KOHEUHBIM IoJIo:keHueM (puc.11).

Ilepemertienue — BeKTOpHasA u-

3uuecKas BeJIWYMHA, HUMeeT Ha-

IpaBJeHNe U YHCI0BOe 3HAUeHUe, ofo3HauaeTca S. Exmania
nepemernienus [s] = 1 m.

3Haa HavaJbHOEe IOJIOXKEeHUe Tesa, eTo nepeMerienne (Ha-
IIpaBJieHVe W MOJYJb) 3a HEKOTOPHIN IIPOMEKYTOK BpeMeHU,
MOXKHO OIIPENeJINTDH IIOJIOJKEeHUEe Teja B KOHIlE BTOTO IIpoMe-
JKYyTKa BpeMeHU.

Ilepemerienre B 00IIeM caydyae He COBIALAeT C TPAEKTO-
pueii, a MOLyJIb TIepPEeMEeIeHs ¢ TPOHeHHBIM TYTEM. OTO COB-
majieHre MMeeT MEeCTO JIMIIh IPU ABUKEHUM TeJa MO IPAMO-
JWHENHOU TPaeKTOPHUH B OLHY cTopony. Hampumep, eciiu mau
OpOoCUJIU C TTOBEPXHOCTH 3eMJIM BePTUKAJIbLHO BBEPX, U OH JI0O-
CTHUT BBICOTHI 4 M, a 3aTeM yHaJl Ha 3€MJII0, TO er0 IYTh PaBeH
8 M, a MOAYJb IIepeMellleHusa PaBeH HYJII0.

Puc. 11
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IIpu pemreHuu 3amad MOJIb3YIOTCA MPOEKIUAMU BEKTOPA
nepemenienusi. Ha pucyrake 12 msobpakeHbI cucTeMa KOOp-
IUHAT U BEKTOP IepeMeIlleHNs § B 9TOH CHCTeMe KOODAMHAT.
KoopaunaTsl Hauajia IepeMeleHus X, Y,; KOOPAUHATHI KOH-
I[a mepeMelleHus —X,, Y;. IIpoeKIua BeKTOpa mepeMelleHNns
Ha ock OX pasHa: §X = x; — X,. lIpoeknusa BeKkTOpa Iepeme-
menus Ha ock OY paBHA: 5, _ Y3~ Y- —

Mogynb BeKTOpa IepeMellleHus PaBeH S = /S, — sy

IlepemerieHme Tak ’Ke, KaK U
MyTb, BeJWYMHA OTHOCUTEJbHAd,
3aBHUCHUT OT BhIOOPA CUCTEMBI OTCUE-
Ta: [lepeMeliieHne Tejia OTHOCUTEIh-
HO HETIOJBIKHO CHCTEMBI OTCUETA §
PaBHO CyMMe IepeMeleHnd Tesa oT- 7o
HOCHUTEJBHO IBUIKYINENCA CHUCTEMBI
oTcuéTa §1 U TIepeMeIe s TOABIK-
HO¥ CHCTEeMBI OTCUETA OTHOCUTEIHHO
HENIOABIIKHON $;:8; = §; + Sy. Ba-  Puc.12. Bexrop mepeme-
NICaHHOe PaBEHCTBO HA3BLIBAIOT 3a-  IeHUA B CHCTEMe KOOp-
KOHOM CJIOJKeHUSA IepeMeleHuil. gurar XOY

y
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CKOpOCTb M yCKOpEeHHe MaTepuaJbHOH TOUKH

1. Cpemuasa ckopocts. CKOpoCTh — (u3UUECKasi BeJIUUU-
Ha, KOTopasd XapaKTepuayeT ObICTPOTY IBUKEHUS, T.€. OBICT-
POTYy M3MeHeHUs KOOPAMHATHI TeJia.

PeasnbHoe MexaHWYeCKOe ABUIKEHNE — 9TO NBUKEHUE C
U3MeHAIoIIeicsa CKOPOCThI0. [[BUKeHEe, CKOPOCTh KOTOPOTO
C TeueHHEM BpeMeHU H3MEeHAeTCs, Ha3bIBAIOT HepaéHOoMep-
Hbolm deudcenuem. [IJid XapaKTEePUCTUKY OBICTPOTHI U3MeEHE-
HUS TOJ0MKEeHU TeJa C TedeHreM BpeMeHU IpU HepaBHOMeD-
HOM [BUJKEHUU BBOJAAT BEJNUYMHY, HA3bIBaeMylo cpedHnell
cKopocmbuio.

CpexnHeii CKOPOCTBIO U HEPABHOMEPHOTO JBUKEeHNA HAa3hI-
BaOT (GU3NIECKYI0 BEJMUYNHY, PABHYI0O OTHOIIEHHUIO IIepeMe-
HIeHUS S TeJla KO BpeMeHH 1, 32 KOTOpOe OHO NMPOU3OIILIO:

vcp. =

SN VR

3anucanHasa (QopMmyJia OIpejessieT CPEJHIOI CKOPOCThb
KaK BEKTOPHYI0 BeJNUYNHY. B NpPaKTUUYECKUX IIeJAX BTOU
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