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INPEAHUCJIOBHUE

HoBblIil CIDABOYHUK COLEPIKUT BeCh TEOPETUUECKUIT MaTe-
puas mo Kypey ¢pusuxu 10—11 KjaccoB u nmpegHa3HAUEH LI
MOJATOTOBKY yYaIIUXCA K eIUHOMY I'OCyAapCTBEHHOMY SK3a-
meny (ET9).

CopepsxaHue OCHOBHBIX Pas3/iesioB cipaBouHuka — «Mexa-
HuUKa», «MonekynapHaa ¢usuxka. TepmoguHamMuka», «IJIeK-
TpogUHAMUKa», «Onturka», «OCHOBBI CIIENVAJIBLHON Teopuu
OTHOCHUTEJIbHOCT!», «KBaHTOBaA (pU3UKa» COOTBETCTBYET KO-
nuGUKaTOPY 3JIEMEHTOB COLEePrKaHus U TPeOOBaHUI K YPOBHIO
MMOJTOTOBKY BBIYCKHUKOB 00I[€00pa30BaTeJIbLHBIX OPraHusa-
uui A1 IPOBeIeHUS eIUHOTO IrOCYJapCTBEHHOI0 9K3aMeHa 10
¢usrKe, Ha OCHOBE KOTOPOT'O COCTABJIEHBI KOHTPOJBHHO-U3ME-
puresbHble MaTepuanasl ET'9.

TeopeTnuecKkas 4acTh CIPABOYHUKA COLEPIKUT Bech HE0O-
XOAUMBIT MaTepuas AJsA moAroTroBku K EI'D: mouaTusa dusu-
YeCKUX SIBJIEHUIN, (OPMYJIUPOBKU 3aKOHOB U (DOPMYJIbI, Ma-
TeMaTUYECKU ONKCHIBAIOIIVe (PU3UUECKNe 3aKOHOMEPHOCTU
ABIeHUM. YETKOCTH M KPATKOCTD UBJIOKEHUA, a TAKIKe HATIIALL-
HOCTH y4e0HOTO MaTepuasia Mo3BOJAT 3MDEKTUBHO IOATOTO-
BUTBHCA K €JUHOMY IOCyZapCTBEHHOMY 9K3aMeHY.

IIpakTHuecKasi 4acTh CIPABOUYHMKA BKJIOUAET IIPUMEDbI
KOHTDPOJIbHO-U3MEPUTEJIHLHBIX MaTEPUAJIOB, KOTOPBIE 10 hopMe
U II0 COZEPIKAaHUI0 COOTBETCTBYIOT PeAIbHBIM (OPMYJINPOBKAM
3afaHWil, IpeAaraeMbIM Ha eIMHOM I'OCYJapCTBEHHOM 3K3a-
MeHe II0 pusukKe.

IIpakTryecKre 3aJaHUs IPUBOJATCA B KOHIIE KAXKI0ON TEMBI.
OHU BKJIIOYAIOT 3aJaHUs 0A30BOr0 U IIOBBIIIEHHOTO YPOBHEMH.

3amaHusa 6a30BOTO YPOBHSA — 9TO 3aJaHUS C BHIOOPOM
orBeta. K KammmoMy 3afaHUIO ¢ BBIOOPOM OTBETa IPUBOJATCA
4 BapuaHTa OTBeTa, M3 KOTOPBHIX BEPEH TOJBKO oxmH. Takoit
BUJ 3aJJaHUU IIPOBEPAET yCBOEHUE 9JE€MEHTOB 3HAHUII BCexX
CoeprKaTeJbHBIX OJIOKOB Kypca QUBUKH, a TaKKe yMeHUe
IPUMEHATH 9TU 3HAHUSA K PEIIeHUI0 IPOCThIX 3anad. Ilomumo
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9TOT0, IIOCKOJIbKY YCJIOBUE 3a4ad IPEACTABJISIETCA B BUAE TEK-
cra, TabauIbl MU rpadrKa, OJHOBPEMEHHO KOHTPOJIUPYIOTCS
yMeHus paborats ¢ nuHGopManuei GU3NIECKOro COAEPIKAHUS,
OpeabABICHHON B PasHBIX (popMax.

3aJaHuA MOBBIUIEHHOrO YPOBHSA — 9TO 3ajaHUA J160 HaA
YCTAHOBJIEHVE COOTBETCTBUS MEXKIY dJIeMeHTaM! 3HAHUM,
CcomepIKaIUMUCSA B ABYX MHOXKECTBaX, JinbO0O Ha BHIOOD ABYX
NPaBUJIBHBIX YTBEPIKAEHUN U3 IMATU NIPUBEAEHHBIX B IepeUYHE
(MHOKeCTBEeHHBIH BbIOOD). Bo BTOpOM ciydae yciioBue 3agadu
OpeACTaBJsAETCS B BUAE TEKCTa, Tabiuiusl uiau rpaduka. Ha
9TU 3aJaHUs IIPEJCTaBJIsIeTCS KPATKUI OTBeT B Buae Habopa
nudp.

3aaHus MOBBIIIEHHOT'O YPOBHSA CJIOKHOCTHU HAIPaBJIEHBI
Ha IPOBEPKY YCBOEHUs TeX JKe JIEMEHTOB COJEPIKaHUs, UTO
¥ 3alaHUSA C BEIOOPOM OTBETa, a TaKyKe GOJiee CIOKHBIX dJIe-
MEHTOB COAEPyKaHUA Kypca MUIUKHU cTaplieil mKojabl. IIpu
BBIIIOJIHEHUY 3aJaHUM 3TOTO YPOBHSA CJIOKHOCTU TpedyeTrcs
OCYIIECTBUTH GOJIbIIIee UHCJIO YyUeOHBIX geiicTBuil (omepanuii),
YyeM IPU BHIIOJHEHUU 3aJaHuil 6a3oBoro ypoBHsa. Tak, mpu
BBIIIOJIHEHUY OJHOM I'PYIIIBI 3aJaHUII HEOOXOAMMO ITPOoaHaI-
3UPOBATH PA3JINYHbIE IPYIIIbI 9JIEMEHTOB QU3NUYECKUX 3HAHUI,
NPUBEAEHHBIX B [BYX MHOKECTBAX, ¥ YCTAHOBUTH MEXIY HUMU
COOTBETCTBUE, HAIIpUMED:

— BEJIMYUHBI U UX eIUHUIILI;

— BeJIMYMHBI 1 POPMYJIbI, KOTOPbIE CBA3BIBAIOT UX C APY-
TUMU BeJUUYNHAMU;

— fABJIEHVE WU 3aKOH U ero IpUMeHeHUe B Ipubopax Miu
TEeXHUUYECKUX YCTPOMCTBAX;

— BeJIMUYMHBI, XapaKTepus3ymolre KOHKPeTHOe husnyecKoe
SABJIEHUE U XapakKTep MX M3MEeHEeHUS U T.II.

BrinosiHeHMe 3aJjaHUM APYroi T'PYyIIIbI TpeOyeT aHaamsa
MaHHBIX, IPUBEIEHHBIX B TaOJIMUIaX PA3HBIX MU3NUYECKUX Be-
JIMYVH, WIN aHaIn3a rpadUKOB 3aBUCUMOCTEN (QU3UMUECKUX
BEJIUYUH U OIIPeNeeHUsl MPaBUIbHBIX YTBEPIKAEHUM, Ipes-
CTaBJIAIONINX COO0M KOMOMHAI[UIO CBEIeHNN U3 PA3HbIX TaOIUI]
niu rpauKoB.

B KOHIle KHUTY IPUBEJEeHbI CIIPABOUHbIE MaTEePUAJbI, KOTO-
pble HEOOXOOUMBI /IS PeIleHus 3a7ad.



IIpaBUIBHOCTL CBOMX OTBETOB YUAILMICS MOYKET IPOBE-
PUTH, BOCIIOJIb30BABIINCH TAOJIUIEl OTBETOB B KOHIIE CIIpa-
BOUHHUKA.

IToco6Gue MOMOSKET yUaluMCs BBITYCKHBIX KJIACCOB U a0u-
TYPUEHTAM CAMOCTOSTEJIbLHO IIOBTOPUTH U CUCTEMATU3UPOBATH
MarepuaJs IIKOJIbHOTO Kypca (PU3UKY, IO3HAKOMUTHLCS ¢ (HOp-
MOM TecTOBBIX 3azauuii EI'O m caMoCTOSTEe/IbHO BBIIOJHUTH
TUIIOBbIEe TPEHUPOBOYHBIE 3aJaHUA.

B ¢BsA3M ¢ BO3MOKHBIME H3MEHEHUAMH B (DopMaTe U KOJIH-
YecTBe 3a/laHMII PpeKOMeHAyeM B IIpoliecce MOATOTOBKH K 9K3a-
MeHy o0pamjarscsa K MaTrepuajiamM cailta o(pUIMaJIsHOro pas-
paGoTunKa 3K3aMeHAIMOHHBIX 3amaHuii — PemepaabrHOro
MHCTUTYTA MEeAArOTMYEeCKUX u3Mepenuin: www.fipi.ru.



MEXAHHEA

KHHEMATHERKA

Mexanuueckoe asu:kenune. Cucrema orcuéra.
MarepuansHada Touka. Tpaekropusa. IlyTs.
Ilepememienue

1. MexaHUYEeCKUM JBHMKE€HUEM HA3BIBAIOT U3MEHEHHE
IOJIOJKEHUSI TeJla B MPOCTPAHCTBE OTHOCUTEIBHO JPYTrUX TeJl
C TeueHHueM BPEMEHH.

Cy1IecTBYIOT PA3INYHbIE BUALI MEXaHUUECKOTO ABUIKEHUS.
Ecsu Bce TouKu Tesa ABMIKYTCS OQUHAKOBO U Jitobasi mpaMas,
IpoBeNEHHAS B Teje, IPU ero JBUKEHNN OCTAaETCs Mapasljiesib-
HOM camoii cebe, TO TaKoe ABMKEHUE HA3bIBAETCS MOCTYyIA-
TeJbHBIM (puc. 1).

Touku BpalaoUIErocss poTopa reHepaTopa OUHCHIBAIOT
OKPYsKHOCTY OTHOCHUTEJIHHO OCH 3TOT0 poTopa. Porop Kak 1emoe
¥ €ro TOYKU COBEPIIAIOT BpaliaTejbHOE IBIKeHUe (puc. 2).

Eciu Teno, HanmpuMep rpys, IPUKPEIIEHHBINA K IPYKUHE,
OTKJIOHSETCS OT IIOJIO}KEHNsI PABHOBECUS TO B OZHY, TO B ADPY-
I'yI0 CTOPOHY (TO BHU3, TO BBEPX), TO €r0 ABUIKEHUE ABJISAETCA
KoJie0aTeJbHBIM (puc. 3).

W

. 2l e

Puc. 1. Puc. 2 Puc. 3
ITocrynarenbHOE Koue6mroniuiica
IBUKEHUE TPY3 Ha NPYKUHE
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Puc. 4. ITaccaxxup, cugaimuii B aBrobyce, ABUMKETCS
OTHOCUTEJILHO JePEeBbEB, HO IIOKOUTCA OTHOCUTEJIHHO aBTOGyCa

2. OTHOCHUTEIBbHOCTh MEXaHNYEeCKOro ABmkennsa. Cucrema
orcuéra. Cjr10Ba «OTHOCHUTEJIBHO IPYTUX TeJI» B OIPEHESIeHUUN
MIOHATHUSA MEXaHUYECKOT'0 JBIKEHIU S 03HAYAIOT, YTO JAHHOE TEJIO
MOKeT IIOKOUTHCSA OTHOCUTEJIBHO OJHUX TeJl U JBUTaThbCA OTHO-
CHUTEJIBHO APYrux Tes. I109ToMy, rOBOPS O TOM, YTO TEJIO IIOKO-
UTCA WJIN ABUXKETCS, HEOOXOOUMO YKa3bIBaTh OOBEKT, OTHOCHU-
TeJIBHO KOTOPOT'O PAcCMaTPHBAETCA COCTOSAHMe 9TOoro Tena. Tax,
maccakup, CUAANUI B aBTOMOGUIIE (pUC. 4), IBUIKYIIEMCS OTHO-
CHUTEJIBHO JJOPOTH, TOXKE IBUIKETCA OTHOCUTEIHLHO HEE U OTHOCHU-
TeJIbHO BCTPEYHOI'O aBTOMOOUJISI, HO IOKOUTCS OTHOCHUTEJIBHO
aBTOMOOMJISI, B KOTOPOM OH HAXOJUTCS, I aBTOMOOMIISI, BUIKY-
Lerocs B TOM ’Ke HaIIpaBJIEHWUU U C TOH 3Ke ckopocTbio. ILior,
ILUTBIBYIIUH 110 TEUEHUIO PEKY, HEIIOJBUKEH OTHOCUTEIBHO BOJBI
¥ IBUIKETCS OTHOCUTENIBHO Gepera. Takum o6pasom, FOBOPS O Me-
XaHUYECKOM [ABHIKEHUU Teja, HeOOXOAMMO YKas3bIBATH TEJIO,
OTHOCHUTEJIFHO KOTOPOT'O JaHHOE TeJIO ABUKETCS WU IIOKOUTCH.
Taxoe TeJ0 HA3BIBAIOT MenoM omcyéma. B npuBegéHHOM IpuU-
Mepe C ABIPKYIIMMCS aBTOMOOUJIEM B KauyecTBe Tejia OTCUETA
MOJKeT OBITh BBIOPAH KaKOH-I100 J0M,
WU IPEeBO, WU CTOJIO Ha obGoumHe
IOpOTH.

s onpeneseHUs IOJIOMKEHUSA
Teja B IIPOCTPAHCTBE BBOAAT CHCTE-
My KOOPAMHAT, KOTOPYIO CBA3BIBAIOT
o 10 20 30 X c resom orcuéra. [Ipu paccmorpeHun

Puc. 5 NBUIKEHUS TeJjia BAOJb IPSAMOI JIu-
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HUU HCHOJb3YIOT OJHOMEPHYIO CUCTEMY KOODAUHAT, T.€. C Te-
JIOM OTCUYETA CBAS3BIBAIOT ONHY KOODJUHATHYIO OChb, HAIIPUMED
ock OX (puc. 5).

Ecsnu Teso gBUKETCA IO KPUBOJIMHEHHON TPaeKTOPHUU, TO
cucTeMa KOOpPAMHAT OyeT ysKe JBYMEPHOM, IIOCKOJbKY IIOJI0MKe-
HUe Tejla XapaKTepus3yioT ABe KoopauHatel X u Y (puc. 6). Ta-
KUM [JBUKEHUEM SABJISETCsS, HAlIPUMep, ABUKEHNE BOJIEH00Ib-
HOTrO MU QyTOOJIHLHOTO MAYA, CTPEJIbI, BRINYIIEHHON U3 JyKa,
mpexMeTa, BBINABIIETO U3 OKHA ABUIKYIIETOCS aBTOMOOWIIA.

Y

20

10 ]

o 10 20 30 X
Puc. 6

Eciu paccMarpuBaeTcsi ABUKEHUE Teja B IIPOCTPAHCTBE,
HapUMep ABIUIKEHUE JIETAIIEero CaMoJéTa, TO CHCTeMa KOoOop-
AWHAT, CBABAHHAA C TEJIOM OTCUETA, OYJET COCTOATH U3 TPEX
B3aMMHO I[EPHEeHAUKYJIAPHBIX KOOpAUHATHEIX oceil (OX, OY
u OZ) (puc. 7).

Puc. 7. TpéxmepHuas
cucTeMa KOOPAUHAT

ITOCKOJIbKY IIPY ABUKEHUU TeJa ero IIOJIOMKeHUe B IIPO-
CTPAHCTBE, T.e. €ro KOOPAWHATHI, U3MEHAETCS C TeUeHUeM
BpEeMeHH, TO HeoO0XoauM IIpubop (4ackl), KOTOPHIH IIO3BOJISAET
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U3MEPATb BPEMs U ONPeNeATh, KAKOMY MOMEHTY BPEeMEHU
COOTBETCTBYET Ta WJIM MHAs KOOPAWHATA.

151 onpeie/IeHUs MOJI0MKEHUA TeJla B IPOCTPAHCTBE U U3-
MeHEHUS 9TOTO MOJIOYKEHUS C TeUeHINEeM BPeMEHU HEeO00X0UMbL
TEJIO OTCYETA, CBA3aHHAS C HIM CHCTeMa KOOPAUHAT U CIIOCO0
u3MepeHus: BpeMeHHM, T.e. Yachl, KOTOpble BCe BMeCTe IIpeJ-
CTaBJIAIOT CO00I cucTeMy OTCYETa.

3. OcHOBHaAsA mpaAMAas 3agadya MexXaHUKH. 3yuuTh ABU-
JKEHUEe Tejla — 3TO 3HAUUT OIPEeNe/IUTh, KAK U3MEHSIETCS ero
[MOJIO’KeHMe, T.e. KOOPAMHATA, C TeueHmeM BpeMeHU. Ecuu
M3BECTHO, KaK U3MEHSAETCS KOOPAWHATA CO BpEeMEHEM, MOXKHO
OIIpeNeSInTh MoJoKeHne (KOOpAMHATY) Tejia B JI000M MOMEHT
BPEMEHMU.

Ocnoénasn 3a0a4a MexAHUKU COCMOuUm é onpedeneHuu
nonodycenusa (koopduramor) mena 6 nr060I momeHnm epe-
MeHu.

Yro6bl yKa3aTh, KaK N3MEHAETCS II0JIOJKEeHUE TeJjla C Teue-
HUEM BPE€MEHU, HY;KHO YCTAHOBUTD CBA3b MEXKIY BeJIUUNHAMMU,
XapaKTepU3yIOUMMHI 3TO NBUKEHUE, T.e. HANTU MaTeMaTuye-
CKOe OINHMCaHWe ABUKEHUSA WJIHW, UHBIMU CJIOBAMM, 3allMCATh
ypaBHeHUE [BIKEHUS Tesia.

4. MatepuaabHas TouKa. JIr060e ABUIKYIllEeCs TEJIO NUMeeT
oIpee/IEHHbIE Pa3Mephl, U €r0 PasjNYHble YaCTU 3aHUMAIOT
pasHbIe IOJIOKEHUA B IPOCTPAHCTBe. Bo3HMKaeT BOIpocC, Kak
B TAKOM CJIydae OIPEeJeJINTh IOJIOKEeHNe TeJia B IPOCTPAHCTBE.
B 1esioM pszie ciiydyaeB HeT HEOOXOQUMOCTH YKa3bIBATh I10JIO-
JKeHIe KaXKIOM TOUKH Teja U IS KasKIOM TOUKU 3alHChIBATH
ypaBHEHNE OBUMKEHU. ITO OTHOCUTCS, HAIPUMEDP, K IOCTY-
maTeJIbHOMY [JBUKEHUIO TeJa, IOCKOJIBLKY B 9TOM CJIyuae Bce
TOUKH TeJla ABWKYTCA OJUHAKOBO.

JIBuKeHMe KaKJOM TOUKU Tejla He HYKHO OIIMCHIBATH
¥ OPU PelleHuM TAKUX 3aJa4, KOrga pasMepaMu Tejla MOXKHO
npeHebpeus. Hanpumep, eciu Hac MHTEpPECyeT, ¢ KaKOH CKO-
POCTBHIO TEILJIOXOJ] JBUKETCA OT OZHOIr'0 ropoja Io APYroro, TO
paccMaTpUBAaTh JBUKEHNE KasKI0U TOUKU TEIJIOX0/a HeT Heob-
xogumocTtu. Eciu ke He06GXOAUMO ONIPENEeIUTh AeCTBYIOLIYIO
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Ha HETO BBITAJKUBAIOIIYIO CHUJY, TO IIPEeHeOpeuYb pasMepamu
TeIJIOXO/a y)Ke Hesb3sdg. ECau MBI XOTUM BBIUHCJIUTH BPEMS
ABUIKEHUSI KOCMUYECKOro KOpabyisag OT 3eMJIU 40 KOCMUYECKO
CTaHIIUMU, TO KOPAOJIb MOKHO CYUTATEH €JUHBIM LIeJIBLIM U IIPEeJ-
CTaBUTH B BHJAE HEKOTOPOI Touku. Eciu ke paccumTsIBaeTcsa
PEKUM CTHIKOBKY KOpabJisg CO CTaHI[MEN, TO, IMPEeICTABUB KO-
pabub B BUJle TOYKH, PEIIUTD 3Ty 3aJady HEBOZMOXKHO.

ITosToMy AJIa pelieHUA pAfa 3amad, CBA3aHHBIX C JBUKE-
HUEeM TeJI, BBOAAT IIOHATHE MAaTePHAJIBHON TOYKH.

MaTtepuajbHOI TOYKOIl HA3HIBAIOT TEJIO, pa3MepaMu KOTO-
POro MOKHO IpeHeOpeYsb B YCAOBUAX NJAHHON 3agadyu.

B nmpuBenéHHBIX BBHIIIe IPUMEPAX MaTePUATBLHOU TOYKOM
MOKHO CUMTATDH TEIJIOXOJ IIPU PACUuETe CKOPOCTU €ro JBUIKE-
HUA, KOCMUYECKUH KOpabJyib IPU OIpe/ie]IeHUH BPEMEHU ero
IBUKEHUS.

Mamepuanvrhas moyka — 9TO MOJENb PeaJbHbIX 00BEK-
TOB, peaybHbIX Tes. CUunTas TeJao MaTepuajbHONU TOYKOM, MBI
OTBJIEKaeMCA OT HEeCYIIeCTBEHHBIX JJIA PellleHus KOHKPEeTHON
3azauyl IIPU3HAKOB, B YaCTHOCTH, OT Pa3MepOB TeJia.

777 7777

7
Puc. 8

5. TpaekTopus ABMKEHHA MaTepuadbHOM Touku. [Ipy ne-
peMelIeHNY TeJIO I0CIe0BaTeJbHO IIPOXOUT TOYKU IIPOCTPAH-
CTBa, COEJUHUB KOTOPBIE MOXKHO IIOJIYUYUTh JIUHUIO. JTa JIMHUA,
BAOJIb KOTOPOIl IBUIKETCS TEJ0, Ha3hIBAETCH TPAEKTOPHE.
TpaeKTopusi MOXKeT ObITh 8UOUMOL NN Hedudumoii. Bugumyio
TPaeKTOPUIO ONMCHIBAIOT ABTOMOOMJIb IIPYU JBUYKEHUH II0 II0C-
ce, JIBIXKHUK, CKOJIB34 II0 JIBIKHE, rpudesb KapaHaamia, KOTo-
PBIM OUINYT Ha JjucTe Oymaru. TpaeKTopus JeTsaileil ITUIlb
HEBUJUMAa, HEBUIUMOH ABJISAETCA TPAeKTOPHUSA 0ecropAanodYHO
GeraroIeii co0aKu.
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