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INPEJUCJIOBHUE

HoBrlii clipaBOUYHUK COMEP:KUT BeCh TEOPETHUUECKUN MaTe-
puai no Kypcy ¢usuxku 10—11 KiaccoB u mpegHas3HAUYEH A
MMOATOTOBKY yYalIUXCA K €IUHOMY TOCYTapCTBEHHOMY dK3a-
meny (EI'9).

Comep:xanue OCHOBHBIX pasfesioB cIpaBouHmKa — «Mexa-
HUKa», «MoaekynapHas ¢usuka. TepMogmHaMUKa», «IJIeK-
TpoauHaMUKa», «OuTuka», «OCHOBBI CIIeIUAJbHON TEOpUU
OTHOCHUTEJBLHOCTH», «KBaHTOBadg (pusMKa» COOTBETCTBYET KO-
IN(GUKATOPY 9JI€MEHTOB COAeP:KaHusa U TPeOOBaHUM K YPOBHIO
TOATOTOBKY BBIMYCKHUKOB 00IIe00pa3oBaTeIbHBIX OpraHuU3a-
UUH OJ1s1 IPOBEeHUA eJUHOr0 rOCyIapCTBEHHOr0 9K3aMeHa 110
¢pusuKe, Ha OCHOBE KOTOPOT'O COCTABJIEHBLI KOHTPOJbLHO-U3Me-
puTtenbHbie MaTepuaabl EI'9.

TeopeTuuecKkas 4acTh CIPABOUYHHUKA CONEPIKUT BeCh HeoO0-
XOAWMBIH MaTepuas MJs moAroToBku K EI'9: monatua dusu-
YeCKUX SBJIEHUU, GOPMYyIUPOBKU 3aKOHOB U (HOPMYJIBI, Ma-
TeMaTHUUYeCKH OIHCHIBAOINE (PU3NUECKHe 3aKOHOMEPHOCTH
aBjaeHunii. Y6TKOCTh U KPATKOCTb M3JIOKEHU, a TaKiKe HaTJlal-
HOCTH YUeOHOTO MaTepuaJia MO3BOJAT 3(PPEeKTUBHO IIOATOTO-
BUTBHCA K €INHOMY TOCYJapCTBEHHOMY SK3aMeHY.

IIpaxkTuueckas 4acTh CIIPABOYHUKA BKJIOUAET IIPUMEPBI
KOHTPOJIbHO-U3MEPUTEIbHBIX MATePHUAIOB, KOTOPHIE IO hopMe
U II0 COIEPIKAHUIO0 COOTBETCTBYIOT PEATbHBIM (hOPMYIUPOBKAM
3aJaHUi, IpeagaraeMbIM Ha eJUHOM I'OCYJapCTBEHHOM 9K3a-
MeHe II0 PU3uKe.

IIpakTuueckue 3afaHusa MPUBOAATCA B KOHIIE KAMKI0H TeMBI.
OHU BKJIIOUAIOT 3aaHuA 6a30BOT0 U IIOBLIIIIEHHOTO YPOBHE.

3amanua 6a30BOT0 YPOBHS — 3TO 3aJaHUS C BbIOOPOM
orBeTa. K KaxkmoMy 3aJaHUIO C BBIOOPOM OTBETA IMPUBOAATCS
4 BapmaHTa OTBeTa, M3 KOTOPBLIX BEPeH TOJbKO oamH. Takroit
BUJ 3aJaHUI IIPOBEPsSeT yCBOeHUE 3JIeMEHTOB 3HAHUII BcexX
COZlepsKaTeJIbHBIX OJIOKOB Kypca (QUSWUKU, a TakKe yMeHUe
MIPUMEHATh 9TU 3HAHUSA K PeIIeHUI0 IPOCTHIX 3amad. [loMmumo
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3TOT0, IIOCKOJBKY YCJIOBHE 3a/layU MPEICTABISIETCSA B BUAE TEK-
cTa, TabJaUILI NN rpadruKa, OJHOBPEMEHHO KOHTPOJIUPYIOTCA
yMeHUsA paboraTs ¢ nHGopMAaIreil Gu3nUeCKoTro COep:KaHus,
OpeIbABJIeHHON B Pa3HBIX (hopMax.

3agaHusa TOBBINIEHHOTO YPOBHA — 3TO 3amaHuA Jubo Ha
YCTAHOBJIEHVE COOTBETCTBUA MEKAY dJeMeHTaMu 3HaHUM,
COMlepsKaAlUMUCA B IBYX MHOYKECTBaXxX, JM0OO Ha BBIOOP ABYX
TMPaBUJIbHBIX YTBEP:KISHUI 13 MATH IPUBEIEHHBIX B IIepeUHe
(MHOKeCTBeHHBIH BBIOOD). Bo BTOpOM ciIyuae yciaoBue 3amaun
mpencTaBiAeTcsa B BHUIE TeKcTa, Tabauikl maum rpadpuka. Ha
9TH 3aJlaHUsA IIPEICTaBJISIeTCA KPAaTKUI OTBEeT B Buie Habopa
nudp.

3asaHuA MOBBINIEHHOTO YPOBHSA CJOKHOCTY HAITPABJIEHBI
Ha TIPOBEPKY YCBOEHUS TeX JKe BJIIEMEHTOB COIMEP:KaHUA, UTO
¥ 3aJaHuA ¢ BRIOOPOM OTBeETa, a TaK:Ke 0ojiee CIOKHBIX dJie-
MEHTOB COep:KaHWA Kypca (QU3UKHU crapineil miojabl. Ilpu
BBITIOJTHEHUY 3aJaHMUIi 9TOTO YPOBHA CJIOKHOCTH TpedyeTcs
OCYIIIEeCTBUTH OOJIbIIIEe UMCJIO YUeOHBIX AeiicTBUM (omepanuii),
yeM IPU BBINIOJHEHUW 3aJaHUU 0aszoBoro ypoBHs. Tak, mpwu
BBITIOJTHEHUY OJHOM I'PYIIIILI 3aJaHUN HeOOX0AMMO TPOaHAI -
3WPOBATh PA3IUYHBIE I'PYIIIBI 9JIEMEHTOB PU3NUECKUX SHAHUII,
MIPUBEEHHBIX B IBYX MHOYKECTBAX, ¥ YCTAHOBUTH MEXIY HUMU
COOTBETCTBUE, HATIPUMED:

— BEJUYUHBLI U UX €TUHUIIHI;

— BEJIMYUHBI 1 (POPMYJIbI, KOTOPEIE CBA3BIBAIOT UX C APY-
TUMU BeJIUUYNHAMIUT;

— sBJeHVEe WX 3aKOH U ero IpuMeHeHue B mpubopax Uin
TeXHUYECKUX YCTPONCTBAX;

— BeJIWYUHBI, XapaKTepusylolrue KOHKpPeTHOe husumyecKoe
sABJIeHNE U XapaKTep UX M3MeHeHUdA U T.I.

BrimotHeHMe 3amaHuil IPyroi rpynmnbl TpebyeT aHaausa
ITaHHBIX, TPUBEAEHHBLIX B TAOJUITAX Pa3HBIX (PU3UUECKUX Be-
JUYWH, WX aHAIn3a IrpaduKOB 3aBUCUMOCTEN (PpU3UUECKUX
BeJIUYNH U OIpeaesieHNns NPaBUJIbHBIX YTBEePKICHUII, Hpem-
CTaBJIAIOIUX CO00IT KOMOMHAIINIO CBeIeHUI N3 PAa3HbIX TAOJIMIT
uau rpaduKoB.

B KoHIle KHUTY IIPUBEAEHEI CIIPABOUHBIE MATEPUAJIBI, KOTO-
pble HeoOXOAUMMBI JJIs PellleHusa 3agadu.



IIpaBUJIBHOCTH CBOMX OTBETOB yUaIllUHMCA MOKET IPOBe-
PHUTH, BOCIIOJIB30BABIINCH TAOJUIEH OTBETOB B KOHIE CIIpa-
BOUHUKA.

ITocobue momoskeT yyammumesa BBIITYCKHBIX KJIacCOB 1 abu-
TYyPUEHTaAM CaAMOCTOSTEJIbHO IOBTOPUTDH ¥ CUCTEMATU3NUPOBATD
MaTepuaj IIKOJBHOTO Kypca QU3NKM, IIO3BHAKOMUTLCA ¢ QOP-
MOH TecTOBBIX 3amaHuil EI'O M caMOCTOATEIbLHO BBIIOJHUTDH
TUIIOBbI€ TPEHUPOBOUHLIE 3aaHUA.

B cBa3HU ¢ BO3BMOKHBIMU U3MEHEHUAMHU B (hopMaTe M KOJIHU-
yecTBe 3aJaHMIl PeKOMEHIyeM B Ipollecce MOATOTOBKH K 9K3a-
MeHy o0OpalaThCsi K MaTepHuajaM caita opuIMaJIbHOTO pas-
padoTunka 3K3aMeHAIMOHHBIX 3amaHuii — PemgepaabHOTO
MHCTHUTYTA IEeJAarorMYecKuX u3MepeHuii: www.fipi.ru.



MEXAHUEKA

KUHEMATHUEKA

Mexanuueckoe asukeHmne. Cumcrema orcuéra.
MarepuansHas Touka. Tpaexropusda. IlyTs.
Ilepemenrenue

1. MexaHMYeCKUM JOBUKEHUEM HA3BIBAIOT M3MEeHEHHUe
MOJIOKEHUA Tejia B MPOCTPAHCTBE OTHOCUTEIBHO APYTHX TeJl
C TeueHueM BpeMeHH.

CyI1ecTBYIOT pa3JnyHble BUALI MEXaHUUECKOTO IBUKEeHUS.
Ecyiuz Bce TOUKHM TeJia ABUMKYTCA OOUHAKOBO U JI00as mpsaMas,
MIPOBeIEHHAs B TeJie, IIPU €0 ABUMKEHNN OCTAETCA IMapajielib-
HOM camoil cebe, TO TaKoe ABUWKEHUE HA3bIBAETCA IMOCTYIIA-
TeJbHBIM (puc. 1).

Touku BpalfaIIerocsa POoTopa TeHepaTopa OIMUCHLIBAIOT
OKPYKHOCTU OTHOCUTEJIBHO OCH 3TOT'0 pPoTopa. PoTop Kak Iieoe
M eT0 TOUYKM COBepIIIaloT BpaljaTeldbHOE IBIKeHUe (puc. 2).

Ecuu Tejso, HaIpuMep I'pys, IPUKPEILIEHHBIA K IPYKUHE,
OTKJIOHSIETCS OT IIOJIOKEHUA PABHOBECUS TO B OAHY, TO B APY-
r'yI0 CTOPOHY (TO BHU3, TO BBEPX), TO €r0 IBUKEHUE SIBJIAETCS
KosxebaTeabHBIM (puc. 3).
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Puc. 1. Puc. 2 Puc. 3
ITocTymatennsHOE Koneobmomuiicsa
IBUKCHNE rpys Ha MNPY:KUHE
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Puc. 4. ITaccaxxkup, cumAamiuii B aBrobyce, IBUKETCSA
OTHOCHUTEJIbHO JePeBbeB, HO MTOKOUTCAI OTHOCUTEJIBHO aBTOOyca

2. OTHOCUTEJILHOCTh MeXaHN4YecKoro ABmxenua. Cucrema
orcuéra. Cii0Ba «OTHOCHUTEJIBbHO IPYTrUX TEJI» B OIIPEIeIeHUN
TIOHATUA MEXaHNYECKOTO ABMKEHUA 03HAYUAIOT, UTO JAaHHOE TeJI0
MOKET ITOKOUTHCSA OTHOCUTEJIHLHO OSHUX TeJ W ABUTATHCA OTHO-
CUTEJbHO APYruxX Tej. IIoaToMy, TOBOPS O TOM, UTO TEJIO MOKO-
UTCSA WU OBUKETCS, He0OXOANMMO YKas3bIBaTh 00HLEKT, OTHOCH-
TeJIbHO KOTOPOT'O pacCMaTPUBAETCS COCTOSHME 3Toro Tena. Tak,
Tmaccakup, CUAAIINNA B aBToMOOMIIE (puc. 4), ABMIKYIIEeMCSA OTHO-
CHUTEJIbHO JOPOI'H, TOMKE ABMIMKETCS OTHOCUTEIbHO HEE M OTHOCH-
TeJIbHO BCTPEUHOTO ABTOMOOMJISA, HO IIOKOUTCS OTHOCUTEIHLHO
aBTOMOOMJIA, B KOTOPOM OH HAXOIUTCS, ¥ aBTOMOOMJIIA, ABIKY-
I[erocsA B TOM JKe HAIPaBJIEHUU U C TOH JKe CKopocTbio. ILioT,
TLIBIBYIIUH IT0 TEUCHUIO PeKI, HeIIOABUKEeH OTHOCUTEILHO BOIBI
U JBUKETCSA OTHOCUTEIbHO Oepera. Takum o0pa3oM, TOBOPS O Me-
XaHUYECKOM IBW/KEHUHN TeJsa, HeoOXOAMMO YKasbIBATh TEJO,
OTHOCHUTEJILHO KOTOPOT'O JAaHHOE TeJIO ABUKETCS WJIN IIOKOUTCS.
Takoe Tesio Ha3BIBAIOT MesomM omcuéma. B mpuBenéHHOM TpHU-
Mepe C IBWKYIIMMCS aBTOMOOMJIEM B KauecTBe TeJjia OTCUETa

MO’KeT OBITH BBIOpaH KaKou-1160 10M,
WY APeBO, WU CTOJ0 Ha oboumme
JIOPOTH.
Hnsa ompenesieHUs IIOJOKEHUS
TeJia B IIPOCTPAHCTBE BBOIAT CHCTE-
L My KOOPAUHAT, KOTOPYIO CBA3LIBAIOT
o 10 20 30 X crexom orcuéra. IIpu paccMoTpeHnn
Puc. 5 IBUJKEHUS TeJjla BAOJEL IIPAMOM JIM-
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HUU UCIOJB3YIOT OMHOMEPHYIO CUCTEMY KOOPAMHAT, T.€. C Te-
JIOM OTCUYETa CBSA3BIBAIOT ONHY KOOPAWHATHYIO OCh, HAIIPHUMeED
ock OX (puc. 5).

Ecau Teno aBm:KkeTcsa MO KPUBOJMHEHNHON TPAEKTOPUU, TO
cucTeMa KOOPAMHAT OyIeT y:Ke IBYMEPHOM, MMOCKOJBKY IIOJIOMKe-
HUe Tejla XapaKTepuayoT aBe KoopamHaTel X u Y (puc. 6). Ta-
KUM JBIIKEHUEM ABJISETCS, HAIIPUMED, IBUKEHNE BOJIE00Ib-
HOTO mau QyTOOIBHOTO MAYA, CTPEJIBI, BRITYIIEHHON U3 JIyKa,
IIpeaMeTa, BBIIIABIIET0 M3 OKHA ABIIKYIIETOCSa aBTOMOOMIIA.

Y

20 L ____ .

10 +

o 10 20 30 X
Puc. 6

Ecnu paccmarpuBaerca ABUKEHUE Tejla B IIPOCTPAHCTBE,
HaIpuMep IBUKEHUE JIETSIEeTr0 CaMOJIETa, TO CUCTeMa KOOp-
IWHAT, CBA3aHHAA C TEeJIOM OTCUETa, OyAEeT COCTOATH M3 TPEX
B3aMMHO IEPIEHIUKYJIAPHBIX KOOpAUHATHBIX oceil (OX, OY
u 0Z) (puc. 7).

Puc. 7. TpéxmepHas
cucreMa KOOPAWHAT

ITocKoJIbKY IIPU OBUKEHUM TeJja ero II0JIOMKeHHe B IIPO-
CTPaHCTBE, T.€. €ro KOOPAMHATHI, U3MEHSETCS C TeUeHUEeM
BpeMeHU, TO HeoOXoauM mpuoOop (Uachl), KOTOPHIHA ITO3BOJISIET
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U3MepATh BpeMsA U OIpPemeaTbh, KAKOMY MOMEHTY BpeMeHU
COOTBETCTBYET Ta WJIN WHasd KOOpAUHATA.

s oupeneneHus MOJOMKEHUA Tejla B IPOCTPAHCTBE U U3-
MEHEHMSI 9TOr'0 MOJOMKEHNs C TeUeHNeM BpeMeHN He00XOAMbI
TeJIO OTCUYETA, CBSI3AHHASA C HIM CHCTEeMa KOOPAUHAT U CIIOCO0
M3MepeHHsl BpeMEeHHM, T.e. Yachl, KOTOPbIE BCE€ BMECTE IIPe.-
CTaBJSAIOT cO00II CHCTEMY OTCUETA.

3. OcHoBHAA MpAMAad 3aJaya MeXaHMKHU. VI3yuuTh IBU-
JKeHUe Tejla — JTO 3HAUUT OUPENeIUTh, KaK M3MEeHAETCS ero
IIOJIOXKeHHe, T.e. KOOpAWHATA, ¢ TedeHHeM BpeMeHu. Ecuu
M3BECTHO, KaK N3MeHdeTCA KOOPAMHATA CO BPEMEHEeM, MOMKHO
ONIPEeNeSUTh MOJOKeHne (KOOPAMHATY) Teja B JII000M MOMEHT
BPeMeHHU.

OcnoséHnasn 3a0ava mexaHuUKu cocmoum 6 onpedeneHuu
nonoxenus (koopdunamel) mena 6 nr060I MmomeHm épe-
MEHU.

Yro6B! yKa3aTh, KAK N3MEHAETCS IIOJOKEeHNE Tejla ¢ Teue-
HHeM BpEeMeHH, HYKHO YCTAHOBUTH CBASH MEXKIY BeJININHAMU,
XapaKTepUSYIOINMHU 9TO ABUKEHUe, T.e. HAUTH MareMarmde-
CKOe OIHCaHVe OBUKEHUA WJIW, WHBIMHU CJIOBaMU, 3alucaTh
ypaBHeHIEe OBUKEHUS Teja.

4. MaTtepuanbHaa TouKa. JIro0oe IBIKYIIeecs TeJI0 TMeeT
ompeneJIiéHHbIE pa3Mepbl, U €r0 PasJINuYHbIe YaCTH 3aHUMAaIOT
pasHbIe MOJIOKEeHNA B IIPOCTPAHCTBE. BO3HUKAET BOIIPOC, KaK
B TAKOM CJIy4Yae OIPeAeUTh II0JOKeHNe TeJIa B IIPOCTPAHCTBE.
B 1menom psage caydaeB HeT HEOOXOAUMOCTY YKA3bIBATD IIOJIO-
JKeH1e KasKIOM TOUYKHU TeJia U IJId KayKIOol TOUKHM 3alMiCchbIBaTh
ypaBHEHNE OBUKEHUS. OTO OTHOCHUTCH, HAIIPUMEDP, K IMOCTY-
maTeJIbHOMY IBU/KEHUIO Teja, MOCKOJbKY B 9TOM CJyuae BCe
TOUKM Tejla IBUIKYTCSI OOUHAKOBO.

JBu:KeHMe KasKIOM TOYKM Tejla He HY:KHO OIIMCHIBATH
¥ IIPU PeIlleHnMr TaKUX 3a7ad, KOrna pasMepaMiy Tejia MOYKHO
npenedpeus. Hanpumep, ecin Hac MHTEpPECYeT, C KaKOil CKO-
POCTBIO TEILJIOXOM JBUKETCSA OT OJHOI'0 ropoja I0 APYroro, To
paccMaTpHUBaTh IBUKEHNE KaKIO0M TOUKM TEILIOX0Aa HeT Heo0-
xopumocTu. Eciin ke HeoOX0aMMO OIIpeiesiuTh AefiCTBYIOIIYIO
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Ha Hero BBLITAJKWBAIONIYIO CUJIY, TO IpeHebpeub pasMepamMu
TEILJIOXO0Ma ViKe Heldb3A. ECIM MBI XOTHUM BBIUUCJIUTH BpeMs
IBUIKEHUS KOCMUYECKOTO Kopabjsa oT 3eMJIN 10 KOCMUYECKOI
CTaHIINU, TO KOPAOJb MOKHO CUMTATH €UHBIM I1€JIbIM U IIPe.I-
CTABUTL B BHUJEe HEKOTOPOU TOUKM. Ecau Ke paccuuThbIBaeTcs
PEeKUM CTBIKOBKM KOpabJisi cO cTaHIlueii, TO, IPeACTaBUB KO-
pabisb B BUAE TOUKM, PEIIUTDH 3Ty 3a7aUy HEBO3MOYKHO.

ITosTomMy Ans pelleHUs pAga 3aJad, CBA3AHHBIX C IBUKE-
HUEeM TeJl, BBOAAT IOHATHE MAaTepHaJIbHON TOUKH.

MaTepuaiabHOMi TOYKON Ha3hIBAIOT TEJIO, pa3MepaMu KOTO-
POro MOKHO MpeHeOpeYb B YCJIOBUAX TaHHON 3aJadu.

B mpuBenéHHBIX BRI IIPUMepax MaTepUATbHON TOUKOM
MOXKHO CUMTATH TEIJIOXO IIPU PACUETe CKOPOCTHU ero ABUIKE-
HUA, KOCMUYECKUN KOopaOjb HNpPU OIpeAeeHUN BPeMEHH ero
IBUKEHUA.

MamepuanvHas mouka — 3TO MOJENIb PeaJbHBIX 00BEK-
TOB, peaJbHBIX Tes. CunTas TeJ0 MaTepUaJTbHON TOUKOM, MBI
OTBJIEKAEMCsI OT HEeCYIIeCTBeHHBIX IJIA PellleHns KOHKPEeTHON
3aJjauy IPU3HAKOB, B UaCTHOCTH, OT Pa3MepPOB TeJia.

p P

a) 0)

Puc. 8

5. TpaekTopua ABM:KeHUS MaTepPUATbHOI TOuKu. [Ipu me-
pPeMeleHNN TeJIO MOCJeI0BATEIHHO IPOXOIUT TOYKK IIPOCTPAH-
CTBa, COEJUHUB KOTOPBIE MOKHO ITOJYUYHUTh JINHUIO. ITa JIMHUA,
BIOJIb KOTOPO# JBUIKETCSA TEJI0, Ha3bIBAeTCA TPAaeKTOPHUEil.
TpaekTopus MOXKeT ObITh 8UOUMOU MU HeduOUuMOll. Buaumyio
TPAaeKTOPUIO OIUCHIBAIOT aBTOMOOMIb IIPYU ABUKEHUY 110 IITOC-
ce, JBIKHUK, CKOJIB3S IO JIBIKHE, TpudesIb KapaHaala, KOTo-
PBIM MUIIYT Ha JucTe 6ymMaru. TpaeKTopusa JeTAIEN HTUIIHI
HEBUAMMA, HEBUAUMOM ABJISIETCS TPAEKTOPUS OECIIOPALOUHO
Oeratoiieii cobaku.
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