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NMPEJUCJIOBUE

HoBblIii CIPABOYHUK CONEPKUT BECh TEOPETUUECKUIM MaTepu-
an no kypcy dusuku 10—11 KiIaccoB u npefHasHAUEH [IJIS IOK-
FOTOBKM YyUalIUXCSI K €AUHOMY TIOCYJapCTBEHHOMY BSK3aMeHY
(ET9).

CopepskaHre OCHOBHBIX Pas[esIoB CIpaBOYHUKA — «MexaHu-
Ka», «MonekynsapHas pusuka. TepMoguHAMUKA» , «DIEKTPOLU-
HaMuKa», «OnTuka», «OCHOBBI CIEIUANbHON TEOPUH OTHOCH-
TeJILHOCTH», « KBaHTOBaA (pusuKa» COOTBETCTBYET KOTUMDUKATOPY
3JIEMEeHTOB COJeP:KaHUsA U TpeGOBaHUN K YPOBHIO IIOATOTOBKU BBI-
IIYCKHUKOB 00111e06pa30BaTeIbHbIX OPTaHUSAI N [JI IPOBeLeHUA
€IMHOTO TOCYZapCTBEHHOIO K3aMeHa 10 (pUSUKe, HA OCHOBE KOTO-
POTo COCTaBJIeHbI KOHTPOJIbHO-U3MePUTeNbHbIe MaTepuansl EI'D.

TeopeTnyeckasd 4acTh CIPABOYHUKA COLEPIKUT BeCh HEOGXO-
OUMBIA MaTepuai Jis moAroroBku Kk EI'D: monaTusa pusudeckmx
ABJIEHUM, GPOPMYIUPOBKU 3aKOHOB U (DOPMYJIBI, MaTEMATUYECKY
onuchIBapIue (GpUSUUECKUEe 3aKOHOMEPHOCTH sBIeHHMi. YEr-
KOCTb U KPATKOCTDb MSJIOKEHU, a TaKKe HaTJIALHOCTh yueGHOTO
MaTepHuaia I03BOJAT d3(PHEeKTUBHO IOATOTOBUTHCH K €JUHOMY I'O-
CYZapCTBEHHOMY 9K3aMeHY.

IIpakTryecKkas 4acTh CIIPABOYHUKA BKJIIOUAET IPUMEPHI KOH-
TPOJIBbHO-U3MEPUTEIbHBIX MaTepPHaJIOB, KOTOPbIEe II0 (hopMe U IIO
COJIEP’KAHUIO0 COOTBETCTBYIOT PealbHBIM (POPMYJIUPOBKAM 3ala-
HUH, IpejjaraeMbIM Ha €UHOM IOCyZapCTBEHHOM 5K3aMeHe II0
dbusuke.

IIpaxkTuyecKkre 3aflaHUs IPUBOAATCS B KOHIE KaKJON TEMBI.
OHU BKJIIOYAIOT 3aJaHUA 0a30BOTO U IIOBBIIIIEHHOI'O YPOBHEIA.

BamaHnuA 6a30BOr0 YPOBHA — 9TO 3aJaHUSA C BBIOODOM OTBETA.
K raxkgmomy 3afaHNIo ¢ BBIGOPOM OTBeTa IPUBOLATCSA 4 BapuaHTa
OTBeTa, U3 KOTOPHIX BEPEH TOJIbKO ofvH. Takoil BUL 3afaHU IIpO-
BepsdeT YCBOEHUe dJIEMEeHTOB 3HAHUM BceX coJlepKaTelbHBIX 6JI0-
KOB Kypca (QpUBUKU, a TaKiKe yMeHUe IPUMEHATb 9TH SHAHUA K
pellleHNI0 IIPOCTHIX 3akad. [JoMHMO 3TOro, IOCKOJBKY YCJIOBHE
3ajZlau IIpeJCTaBIAEeTCA B BUJe TEKCTa, TaGMUIbl uiu rpaduxa,
OJHOBPEMEHHO KOHTPOJIUPYIOTCS yMeHHus paboraTh ¢ MHGOpPMAa-
nuei GU3UUECKOr0 COLEPKAHUSA, IPEeAbABIEHHON B pasHbIX Gop-
Max.

3asaHNA IOBBIIIEHHOTO YPOBHA — 3TO 3aJaHUsA Jub0 Ha yc-
TaHOBJIEHVE COOTBETCTBUS MEKAY dJI€MEHTaMMU 3HAHWUM, comgep-
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JKAI[UMUCS B ABYX MHOKECTBaX, MO0 Ha BBHIGOD ABYX MPABUIb-
HBIX YTBEPKAeHUH U8 NATU NPUBEAEHHBIX B lepedHe (MHOMXKECT-
BeHHBI!I BbBIOCOpP). Bo BTOpoM ciydae ycioBHe Bajadyu
peACTAaBIsETCSA B BUJE TeKCTa, Tabuuusl unu rpabuxa. Ha stu
3alaHWs [PEJCTABIsSETCI KPATKUM OTBET B BHUAe Habopa mudp.
3aJaHNA MOBBIIIEHHOTO YPOBHS CIOXKHOCTY HAIIPABJIEHBI Ha
NIPOBEPKY YCBOEHUS TeX K€ BJI€EMEHTOB COLEPIKAHUA, UTO U 3a1a-
HUs ¢ BEHIOOPOM OTBeTa, a TaKyKe 0oJiee CIIOKHBIX SJIIEMEHTOB CO-
IepsKaHus Kypca (PUSUKM cTapiued HIKOJIbI. 1Ipyu BHINTOIHEHUU
3alaHUI 9TOTO YPOBHS CIOXKHOCTU TPEGYETCs OCYIIECTBUTH GOIb-
IIee YMCJI0 yUeOHbIX AeiicTBUl (omepalinii), 4eM IPY BHIIOJTHEHUN
sazaHuil 6a30Boro ypoBHA. Tak, IpU BHINOIHEHUYN OLHOM IPYIIIIBI
3afaHUP HeOOXOLUMO NPOAaHAIUSUPOBATH Pa3INUHbIE [PYIIIBI
9JIEMEHTOB (PUBUUYECKUX 3HAHUMN, IPUBEJEHHBIX B ABYX MHOKeC-
TBaX Y YCTAHOBUTH MEKIY HUMU COOTBETCTBUE, HAIPUMED:

— BeJUYUHBI ¥ UX €IUHUIB;

— BeJIMYUHBI ¥ POPMYJIIBI, KOTOPHIE CBSASBIBAIOT UX C APYTUMU
BeJINUYMHAMU;

— SBJIEHWE WM 3aKOH U ero IpUMeHeHUe B HpubGopax WIu
TEeXHUUYECKUX YCTPOUCTBAX;

— BeJUUYUHBI, XapaKTepUsyolie KOHKPeTHOe (PusudecKoe
SIBJIEHVE U XapaKTep UX U3MEHEHUs U T.II.

BrinosHeHVe 3ajaHuil Apyroi rpynnbl TpebyeT aHainsa gaH-
HBIX, IPUBEJEHHBIX B TAGAUI[aX PASHBIX (PUSUUECKUX BEJIUUUH,
WY aHAJNW3a IPa@UKOB 3aBUCUMOCTEN (PUSHMUECKUX BEIUUYUH U
onpejeseHNUA NPaBUIbHBIX YTBEPIKACHUHN, IPEACTABISIOMIUX CO-
6ol KOMOUHAIIMIO CBEIEHUI U3 PasSHBIX TAGIUIl UIU IPa@UKOB.

B KOHIle KHUTHW NPUBEAEHBLI CIPABOUHBIE MATEPUAIBI, KOTO-
pble HeOOXOAMMBI ISl PEIleHnus 3akad.

IIpaBHUIBHOCTD CBOUX OTBETOB yUAIUICSA MOYKET IIPOBEPUTD,
BOCIIOJIH30BABIINCH TaGIUIlell OTBETOB B KOHIE CIIPABOYHUKA.

ITocobue MOMOIKET yUal[MMCs BBINYCKHBIX KJIACCOB U a0UTy-
PHUEHTAM CAMOCTOSATENHHO MOBTOPUTH M CUCTEMATU3UPOBATH Ma-
Tepraj IIKOJIBHOTO Kypca (MU3UKU, MOSHAKOMUTHCA ¢ (GopMoit
TecTOBBIX 3ajaHuil EI'D 1 caMocTOATENIBHO BBINOJHUTD TUIIOBBIE
TPeHUPOBOUHBIE 3aaHUS.



MEXAHHUKA

KHHEMATHUKA

MexaHuveckoe nBimxkeHue. Cucrema orcuéra.
MarepuanbHasa Touka. Tpaekropus. [lyTb.
IMepemeuienune

1. MexaHNYeCKHMM BUKeHHEM Ha3bIBaIOT U3MEHEHHE II0-
JIOKeHUs Tejla B IMPOCTPAHCTBE OTHOCHTEIBLHO NPYTMX TeJ C
TeuyeHNeM BpeMeHH.

CylIecTBYIOT pasjiMuyHble BUABI MEXaHUUYECKOI'O JBUKe-
HuA. Eciy Bce TOUKY Tesra IBUKYTCA OUHAKOBO U JI00ad mpa-
Masi, MPOBeJEHHAsI B Teje, IPU €ero ABUMKEHUM OCTAETCS
mapaJiiesIbHOM camoli ceGe, TO TaKkoe ABUKEeHHE Ha3bIBaeTCs
IOCTynaTeJbHBbIM (puc. 1).

Touyky Bpalamoiierocsa poTropa reHepaTopa OMUCHIBAIOT OK-
PYsKHOCTH OTHOCHUTEJIHLHO OCH 3TOTO poTopa. PoTop Kak Iieioe
U ero TOUKU COBEpIIAT BpallaTelbHoe ABU:KeHMe (puc.2)

Ecau Teso, HampuMep rpys, IPUKPEILIEHHBIN K IPYsKUHE,
OTKJIOHAETCH OT IOJIOKEeHUA PaBHOBECUA TO B OGHY, TO B APY-
I'yI0 CTOPOHY (TO BHM3, TO BBEPX), TO €0 ABWIKEHUE SBIIAETCS
KoJie6aTeabHBIM (puc. 3).

il

* o \\1 o.! \\\ ﬁt

Puc. 1 Puc. 2 Puc. 3.
IlocTynaTenbHOE Koneb6aromuiica
IBUKEHUE rpys

Ha IpYyXKUHe



Puc. 4. Ilaccaxxup, cunAamuii B aBTobyce, IBUKETCA OTHOCUTEIHHO
epeBbeB, HO IIOKOUTCA OTHOCUTEIHHO aBTOGyCA

2. OTHOCHUTEJBHOCTh MEXaHUUEeCKOro nBm:keHuda. Cucrema
orcuéra. Cii0Ba «OTHOCUTEJIBHO APYTUX TeJI» B OIIpeAeIeHUN
HOHATUA MeXaHUYEeCKOTO ABIMIKEHUA O3HAYAIOT, UYTO JaHHOe
TeJIO MOYKET MMOKOUTHCS OTHOCUTEJIBHO OOHUX TeJI U JBUTAThCS
OTHOCTUTEJILHO APYyTux Teja. IlosTomMy, TOBOpPA O TOM, YTO TEJIO
TOKOUTCA WU JBUMKETCA, HEOOXOAUMO YKAa3bIBATh OO'BEKT, OT-
HOCHUTEJHLHO KOTOPOTO pacCMaTpPUBAETCA COCTOSHUE 9TOTO Te-
aa. Tak, maccaskup, cUAAIUI B apToMoouie (puc.4), IBUKY-
IeMcA OTHOCUTEIBHO JOPOTHU, TOXKE ABUKETCS OTHOCUTEJIHLHO
Heé W OTHOCUTEJHHO BCTPEYHOTO aBTOMOOWIISA, HO HMOKOUTCS
OTHOCHUTEJLHO aBTOMOOWJISI, B KOTOPOM OH HAXOJWUTCH, U aB-
TOMOOWMJISA, IBUKYILIETOCS B TOM ’Ke HaIllpaBJIEHUU U C TOH JKe
ckopocThio. IIIoT, MIBIBYIITUI ITO TeUeHUIO PEKY, HEIIOABUKEH
OTHOCUTEJIBHO BOJBI U ABMKETCA OTHOCUTeJIhbHO Oepera. Ta-
KUM 00pasoM, TOBOPA O MeXaHUYECKOM [BUKeHUHU Teja, He-
00X0IMMO YKAa3bIBATh TEJO, OTHOCHUTEJIHHO KOTOPOTO JaHHOE
TeJIO ABUIKETCA MU MoOKouTcs. Takoe TeJo Ha3hIBAIOT MeioM
omcuéma. B mpuBeIéHHOM HpUMepe C ABUKYIIIUMCA aBTOMO-
OmyieM B KadecTBe TeJa OTCUETa MOXKeT OBITh BBIOpaH KaKoOii-
aubo oM, WU JIepeBO, WU CTOJO Ha 060YMHE AOPOTH.

s onpesieieHUs IOJIOYKEHUS Teia
B IIPOCTPAHCTBE BBOJAT CHCTEMY KO-
f OpAUHAT, KOTOPYIO CBA3BIBAIOT C Te-
} JoM oTcuéTa. IIpm paccMoTpeHUN
i OBUKEHUSA TeJjla BAOJL IPAMOU JIHU-
; HUHM WCIIOJb3YIOT OJHOMEPHYIO CHC-
P TEeMy KOOpPAUHAT, T.e. C T€JIOM OTCUE-
o 10 20 30 X Ta CBS3HIBAIOT OJHY KOOPAWHATHYIO
Puc. 5 och, HanpuMmep ock OX (puc.5).
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Ecuu Tejio gBuskeTcA 110 KPUBO- Y
JVHEHO! TPaeKTOPUHU, TO CUCTEMA
KOOpAUHAT OyJeT yske JBYMEPHOM, o |
IOCKOJIbKY TIOJIO’KeHUEe Teja Xa- !
PaKTEPU3YIOT ABe KOOPAMHATHI X U 10l !
Y (puc. 6). Takum IBUKEHUEM SB- i
JdeTcs, HAIpUMep, ABUKeHUe BO- |
JAeM6oIBPHOTO WMAU  (PyTOOTIHLHOTO ol . 1
MsAdYa, CTpPesbl, BHIOYIIEHHON U3
JyKa, IpeAMeTa, BHIIABIIETO U3 :
OKHAa ABUMIKYIIETOCSA aBTOMOOMIIA.

Ecau paccmaTpuBaeTca qBUMKe-
HUe Tejla B IIPOCTPAHCTBEe, HAIIPU-
Mep ABVKeHUE JIETAIETO CaMOJIE-
Ta, TO CUCTeMa KOOPAWHAT, CBA3aH-
Had C TeJOM OTCYETa, OyAeT
COCTOATH M3 TPEX B3AaMIMHO IEPIEH-
OUKYJIAPHBIX KOOPAWHATHBIX OCeH
(0X, OY u OZ) (puc. 7).

ITockONBKY TIPY JBUKEHUM Te-

Puc. 7
Jia ero IIoJIOKeHUe B IIPOCTPaHCTBe, TpéXMepHaﬂ crucTeMa
T.e. ero KOOpAUHAaThI, U3MEHAITCA KoopauHAT

C TeyeHWeM BpEeMeHHU, TO HeOOXO-

AUM IpuGop (Yackl), KOTOPHII MO3BOJISAET U3MEePATh BpeMsd U
OIIpeiesIATh, KAKOMY MOMEHTY BpeMeHH COOTBETCTBYET Ta WUJIN
MHasg KoOpAMHAaTA.

Jnsa onpeniesieHUA MOJIOXKEHUA TeJla B IPOCTPAHCTBE U W3-
MeHeHU 5TOT0 MOJOKeHUA C TeUeHNEeM BpeMeH! HeO0XOJMBI
TeJIO OTCYETa, CBA3aHHAS C HUM CHCTeMa KOOPIMHAT U CIoCco0
M3MepeHUus BpeMeHH, T.e. Yachl, KOTOpPbIE BCe BMeCTe IIPeJ-
CTaBJIAIOT cO00Ii cucTEeMy OTCUETA.

3. OcHoBHaA 3aJavya MeXaHMKH. H3yuuTr [IBHKeHUe
Tejla — 9TO 3HAUUT OIpeJie/IUTh, KaK U3MeHseTCs ero MoJosKe-
HHUe, T.e. KOOpPJMHATa C TedeHUeM BpeMeHH. Ecim msBecTHO,
KaK U3MeHsAeTCcA KOOPJAUHATA CO BpeMeHeM, MOKHO OIIpe/le/INTh
mojoskeHUe (KOOpAUHATY) TeJsia B JIF060Il MOMEHT BpeMeHMU.

OcHo6HaAa 3a0aua MexaHuKu cocCmoum 6 onpedeieHull no-
nosxcenusn (Koopduramovl) mena 6 11060 MOMeHm épeMeHU.

YTo6hl yKasaTh, KaK H3MeHAeTCA IIOJIOXKeHHe Teja C Te-
YeHUeM BPeMeHU, HY>KHO YCTAHOBUTH CBA3b MeKJy BeJIUYH-
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HaMu, XapaKTepusyroluM1 3TO ABUXKeHUue, T.e. HaWTHU MaTe-
MaTHU4YeCKOe OIlncaHue ABUKEeHWA WJIN, UHBIMHU CJIOBaMu, 3a-
IIcaTh YypaBHeHUEe ABUMKEHUS TeJia.

4. MaTepuajsHada Touka. JIro60oe ABUKYIIleecA TeJIO UMeeT
ompe/ieJIEHHBIE Pa3Mephl, ¥ €T0 Pa3IMYHbIe YaCTU 3aHUMAIOT
pasHbBIe IIOJIOYKEHUS B IIPOCTpaHCTBe. BodHMKaeT Bompoc, Kak
B TaKOM CJIy4ae oIpeleIUTh IOJIOKeHNe TeJia B IIPOCTPAHCTBE.
B mesom pane caydaeB HET HEOOXOAMMOCTY YKAa3bIBATh IIOJIO-
JKeHUe Ka'KJIOM TOYKU Tejla U AJIA KasKJOM TOUYKU 3aIllUChIBATH
ypaBHeHUe ABUKeHUA. OTO OTHOCUTCHA, HAIpUMeED, K IIOCTY-
naTeJIbHOMY ABIKEHUIO Tejla, IOCKOJIBKY B DTOM CJIydae BCe
TOYKM TeJia ABUKYTCS OJNUHAKOBO.

JBIoKeHMe KayKA0M TOUKY Tesia He HY»KHO OIIUCHIBATh U IIPU
pellleHNY TaKUX 3a/ad, KOr/la pasMepaMU Teja MOKHO IIpeHe6-
peub. Hampuwmep, ecim Hac MHTepecyeT, C KaKOU CKOPOCTBHIO
TEIJIOXO] IBMXKETCSA OT OJHOTO Topojia 1o APYToro, TO paccMaTt-
PUBAThH IBIKeHUE KaXKJOM TOUKY TEIIJIOX0/1a HEeT He0OOX0JUMOC-
Tu. Eciu ske HeOOXOAUMO OIIpeJeINTh AeMCTBYIONIYI0 HA HETO
BBITAJIKUBAIOIIYIO CHIIY, TO IpeHeOpeYsh pasMepaMu TeIIoXo1a
yoke Heabsd. Ecam MBI XOTHMM BBIYHUCIUTL BpeMdA JBUKeHUA
KOCMHYECKOTO KOopabis oT 3eMJIM 0 KOCMHUYECKOM CTaHIIUM,
TO KOpabJIb MOKHO CUUTATH €AWHBLIM IEJIBIM U IIPEeJICTaBUThH B
BUle HEKOTOPO# TouKku. Eciiu ke pacCUUTHIBaeTCA PEIKUM CTHI-
KOBKU KOpabJs co CTaHIIMel, To, IpeCTaBUB KOpabiab B BUae
TOYKY, PEIIUTH 9Ty 3a7a4y HEBOZMOIKHO.

ITosToMy nyia pelreHuA pAja 3ajad, CBA3AHHBIX C ABIUKe-
HUEM TeJl, BBOAAT IIOHATUE MATEPHAJIBHOM TOUKH.

MaTepuaabHON TOUKOW HA3BIBAIOT TEJO, pa3MepaMu KO-
TOPOro MOJKHO IpeHeGpeuyb B YCIOBUAX JAHHOM 3aXauu.

B mpuBeAEHHBIX BHIIIE IIpHUMepaxX MaTepUATbLHON TOUKOM
MOJKHO CUUTATH TEIJIOXOJ IIPU PacuéTe CKOPOCTHU eTo IBUKe-
HUA, KOCMUYECKUI KopalJib IIPU OIpe/ieIeHNN BpPeMeHU ero
OBIYKEHU.

MamepuaavHas mouyka — 9TO MOJeJIb PeaJbHBIX 00beK-
TOB, peaJbHBIX Tes. CUUTaA TeJO MaTepUualTbHOMU TOUKOI, MBI
OTBJIEKAeMCsA OT HECYIIIeCTBEHHBIX AJIA pellleHUA KOHKPETHOU
3aJlauyy IPU3HAKOB, B YaCTHOCTH, OT pasMepoOB TeJia.

5. TpaekTOopHs JBUKeHUS MaTepHAJIbHON Touku. Ilpu ne-
PeMeIlleHn! TeJIo IIocJIefoBaTeJIbHO IPOXOJUT TOYKH IIPO-
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ONan

Puc. 8

CTPaHCTBa, COEAUHUB KOTOPHIe MOKHO MOJYUYUTh JIUHUIO. ITa
JUHUSA, BIOJHh KOTOPOI IBUKETCS TeJO, Ha3hbIBAETCS TPaeK-
Topuei. TpaekTopus MOKeT OBITh UOUMOLL NN He8UIUMOIL.
Buaumyio TpaeKTOPUIO ONMUCHIBAIOT aBTOMOOWIIL IIPU JABUKE-
HUU II0 IIocce, JBIKHUK, CKOJb3d IO JIBIKHe, Ipudesb Ka-
paHzalia, KOTOPBIM NUIIYT Ha JucTe 6ymaru. TpaekTopus Jjie-
TAIeH NTUIH HeBUAUMA, HEBUAUMOM SABJIAETCA TPAeKTOPUA
GecriopAI0UHO Gerarolieil cobaKu.

TpaekTopusa JBUXKEHUA TeJa
OTHOCHUTeJbHA: e€ dopMa 3aBUCHUT
oT BeIGOpa cucteMsbl orcuéra. Taxk,
TpaeKTopuell Touek oboma Kojeca
MOTOIMIKJIa, JBYKYIIETOCS IO
IpsIMO¥ JOPOTe, OTHOCUTEIHHO OCHU
KoJleca ABJIAETCA OKPYXKHOCTBH, a
OTHOCUTEJBHO 3eMJIX — BUHTOBASA
auHuAa (puc. 8 a, 6).

3HasA TpaeKTOPUIO TOYKM, eé
HavaJbHOe MOJOKeH1e U IPOoaeH-
HBI! €i0 IyTh 3a BpeMs ¢, MOYKHO
HaAWTH IHOJIO’KeHNWe TOYKH B MO-
MeHT BpeMeHH ¢. (puc. 9). Pusuyeckasa BeJIMUYUHA, paBHAA
PACCTOSTHMIO, IIPOHIECHHOMY T€JIOM BIOJb TPACKTOPUH, HA3bI-
BaeTcsd IMyTEM.

ITyTs oGosHauatoT 6YKBoii [ (MHOTAA S), OCHOBHASA e TUHUILA
oyt [ m: [I] = 1m. KpaTHaa eguHHIa OIyTH — KUJIOMETP
(1 xm = 1000 m); mospHBIe eguHUIILEI — genumetp (1 am = 0,1 m),
caatumeTp (1 cm = 0,01 m) u muaaumerp (Imm = 0,001 m).

ITyTe — BeJMYMHA OTHOCHUTEJILHAA, 3HAUEHUE IIYyTU 3aBU-
CHUT OT BEIGOpa cucTeMbI oTcuéTa. Tak, myTh maccakupa [, me-
PeXOAIIero ¢ KOpMBI ABMKYIIETOCA TeIJIOXOoJa Ha ero HoC,
paBeH JUIMHe TeIIoXoja l; B cUcTeMe OTCYETa, CBA3AHHOM! C
TeIrIoxonoM. B cucteme oTrcuéTra, cBA3aHHOM ¢ 3eMJIEN, OH pa-

Puc. 9. TpaexTopusa
u IyTh
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BeH CyMMe JJIMHBI TeIIoXo/Ja [, u myTHu l,, KOTOPBIA IPOILIBLI
TEIJI0XOJ OTHOCHUTeN bHO Semnuu: [ = 1, + 1,.

6. Ilepememenne. Eciiu TpaeKkTopua ma-
TepHUaJIbHOM TOYKY HEM3BECTHA, TO €€ II0-
JIOJKEeHUEe B IIPOCTPAHCTBE OIIPEee/IAETC
pazmyc-BekTopoM. Paduyc-eexkmop —
BEKTOD, COeAUHSIONINNA HAYAJIO KOOPAU-
HAT U HOJIOXKeHUe MaTepUaJIbHOH TOUKK
B nmpocTpaHcTBe (puc. 10). Paguyc-Bek-
Top r(t) Toukun A—OA. C apyroii cTopo-
HBI, TOJIOKEeHUE MaTepUAIbLHON TOYKU B
IPOCTPAHCTBE XapaKTeHPU3YeTCs KOOp-
nuHaramu x(t), y(t), z(t), T.e.

Puc. 10 F(t) = (x(1), y(t), 2(£))

Ecau maTepuasibHAs TOYKA HAXOAWIACH B IMOJIOMKeHHUU 1,
€€ paauyc-BEKTOD rl(tl) moJIOXKeHUe 2 XapakTepusyercs pa-
IWyc-BeKTOPOM I'y(,). PasHocTh [Pajiuyc-BeKTOpoB I'y W, Ha-
3pIBAIOT MepeMellleHueM TOUKHM I © I = r2 - ’”1-

IIpoekniuu mepemelneHUA Ha KOOpAWHATHBIE ocu: Xx(i),

y(®), z(%).

1 YacTo mepemMelnieHne omnpeiesIoT
Kak BeKTOp, COeIUHAIONIMI Ha-
yajbHOE IIOJIOJKeHHe Teja C ero
KOHEUYHBIM IoJokeHueM (puc.11).
Ilepemerienne — BeKTOpHadA ¢u-
3UYecKasd BeJIWYMHA, HUMeeT Ha-

mpaBJieHNe U YUCJIOBOe 3HaueHHe, o6o3HauaeTcA s. EauHuma

nepeMelieHusa [s] = 1 M.

3Had HavaJIbHOe IIOJIOXKeHUe TeJia, ero IlepeMellleHue (Ha-
npaBJIeHUEe M MOAYJb) 3a HEKOTOPBIA IIPOMEKYTOK BpeMeHWU,
MOYKHO OIIPEJeJIUTh IOJOKeHWe Tejla B KOHIlE 9TOTO IIpoMe-
SKYyTKa BpeMeHH.

Ilepemerenne B oOIeM ciiydyae He COBIIaJlaeT C TPaeKTo-
pueii, a MOAYJIb HepeMeIeHUA C IIPONIeHHBIM IIYTEM. DTO COB-
najeHue MMeeT MeCTO JIUINb IIPU JBHKeHUM Tesa II0 IIPAMO-
JIUHEeHOM TpaeKTOpUHU B OAHY cTopoHYy. Hanmpumep, eciu Mau
GpOCHIN C IOBEPXHOCTHU 3eMJIM BePTUKAILHO BBEPX, U OH J0-
CTHUT BBICOTHI 4 M, a 3aTeM yIlaJl Ha 3€MJIIO, TO €T0 IIyTh paBeH
8 M, a MOJYJIb IlepeMellleHus paBeH HYJIIO.

]

Puc. 11

14



Ilpu pemreHum 3afja4 IMOJIB3YIOTCA IMPOEKIUAMU BeKTOpa
nepeMmenienusi. Ha pucynke 12 m3o6paskeHBI cHCTeMa KOOp-
JUHAT ¥ BEKTOp IepeMeIlleHNs S B DTOI CHCTeMe KOODAMHAT.
KoopauuaTel Havala nepeMelleHUA X, Y,; KOOPAUMHATHI KOH-
Ila IepeMeIlleHUA —X,, ¥;. IIpoeKIua BeKTopa IepeMelleHUA
Ha och OX paBHa: §X = X ~ X, IIpoekua BekTOpa mepeme-
meHuA Ha ock OY paBHA! S, _ Y;~ Y-

2 2
Mogynps BeKTOpa IlepeMellleHUus paBeH S = ,/S, —

x Yy
HepeMe].ueHHe TaK e, KaK " y
IoyTh, BeJIMYHWHA OTHOCHTeJIbHAadAd,
3aBUCHUT OT BI:IGOPa CHCTEMBI OTCUE- v
14

Ta: HepeMeLueHI/Ie TeJila OTHOCHUTEJIb-
HO HeHOHBI/IHCHOﬁ CHCTEeMBI OTCUETA g‘
PaBHO CyMMe IlepeMeIllleHNnsA TeJia OT-
HOCHUTEJIBHO HBHHCYMEﬁCH CHUCTeMBbI

Yoo

|
|
|
|
|
|
|
|
|
’y
Xy

|

|

|

|

°
xO

o'rcuqé'ra §1 u nepemgmenna OOABIK- -
HOU CHCTEMEBI OTCUETa OTHOCUTEIBHO

HEeTIOABYYKHOM §1: §1 = §1 + §2. 3a- Puc.12. BexTop mepeme-
IucaHHOe paBeHCTBO Ha3bIBAIOT 3a- I[eHUsA B CHCTEMe KOOp-
KOHOM CJIOJKeHHUS IepeMelleHun. nuaat XO0Y

CKopocTbh M yCKOpeHUe MaTepuaibHON TOUKH

1. Cpennasa ckopocTb. CKopocTs — (usuUecKasd BeJIUIU-
Ha, KOTopasd XapaKTepHuayeT OBICTPOTY JBUKEHUA, T.e. OBICT-
POTy U3MeHeHHUs KOODPJUHATHI TeJia.

PeanpHOe MexaHMUYeCKOe ABHUKEeHUe — 5TO JBHKeHHE C
U3MeHAIIIeca CKOPOCThIo. J[IBUKeHNe, CKOPOCTh KOTOPOTO
C TeueHHeM BpPeMeHU H3MeHsSeTCsd, HAa3hbIBAIOT HepaeHoMep-
Hbolm deuxceHuem. JIa xapaKTepUCTUKU OBICTPOTHI M3MeHe-
HUA MOJIOKEHUA Tejla C Te4eHeM BpeMeHU IIpU HepaBHOMep-
HOM JBHKeHHM BBOJAT BeJIMYUHY, HasbIBaeMylo cpedHell
cKopocmbio.

CpenHeii CKOPOCTHIO U HEPABHOMEPHOTO IBMKEHUA HAZBI-
BalT (pU3NUYECKYI0 BeJIMUMHY, PaBHYI0 OTHOUICHUIO IIepeMe-
IeHus s TeJa KO BpeMeHH £, 3a KOTOpPOe OHO NMPOU3OILIO:

Ucp. =

~+ %y

3anucaHHad (QopMyaa oIpelesideT CPefHIOI CKOPOCTh
KaK BEKTOPHYI0 BeJHUYMHY. B MpakTUYEeCKUX IeNAX 9TOH
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