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BBepneHue

B macrosiee BpeMs CYIIEeCTBYeT ABa BUAA MOCOOMIT IJIA TIOA-
TOTOBKM K €IUHOMY TOCYJapCTBEHHOMY SK3aMeHy 10 (usukKe:
Habop BapuaHTOB B (opmare EI'D m TemaTmueckue IOHOOPKU
samauuii B dpopmare EI'D. [lamHoe mocodue ABJIAETCA IIOCOOHEM
BTOPOrO THIA W T'OAUTCA KAaK B KauecTBe COOpHMKA 3amaHUIl B
Xofle TPaAWIMOHHOTO M3y4YeHUs (GUBUKM B IIKOJe, TaK U IIPHU
TIOBTOPEHUY W 3aKpeIlJIeHNM MaTepuaJia mnepejn sk3ameHoMm. OHO
COIEPIKUT 3aJaHUA HA 3aKpelieHre KaK OCHOBHBIX IIOHATHH U
3aKOHOB (BDMBUKMW, TAK U YMEHHUA IPUMEHATH UX IIPU PEIIeHUUN
3a/1au pPasJNUYHOr0 YPOBHS CJIOKHOCTH.

JauHbIN cOOPHUK BBIAEPKAT yaKe Oosee 10 mepeusgaumii. Of-
HAKO B KOHTPOJIbHBIE m3MepuTeabHble MaTtepuaysl (KMM) ET'9
1o $usUKe MOCTOAHHO BHOCATCS OIlpeiesieHHbIe n3MeHeHus. Jlau-
HOe uU3maHue COOPHUKA 3aJaHNN KapAUHAJIbHO IIepepaboTaHo IJIsd
TOT0, YTOOBI COOTBETCTBOBATH (popMAaTy 3aJaHUIi, BCTPEUAOITNX-
ca B KIM 2024 roxa.

Hauunas ¢ EI'9 2017 roga perreHo He MCIIOJb30BaTh B KM
3agaHusa ¢ BeioopoM orBeta. C 2022 roma u3 Kum mua3bATHI 3a1a-
HUsA, IIPOBEPSIONe OCHOBBI aCTPOHOMUUECKUX 3Hamuii. B 2022
TOJy BHECEH DA HOBBIX COJEeP:KaTeJbHBIX JUHUM, KOTOPhIE pamee
He mpoBepaAauch B 3aganuax KM EI'9: mpaBUJIbLHO TPaKTOBaTh
busrYeCKUl CMBICI U3YyUYEHHBIX (PU3NUECKUX BEeJINUNH, 3aKOHOB
¥ 3aKOHOMEpPHOCTeH (B BHUIAE 3aJaHNUS C BBEIOOPOM HECKOJBKUX
MIPaBUJbHBIX YTBEP:KACHUH U3 AT IPEAJOKEHHBIX).



BBEJAEHUE

Hna osmakomiaerus ¢ ¢opmarom KMUM 2024 roma MosxHO
CKauaTh JAEMOHCTPAIIMOHHYIO Bepcuio BapmaHTa EI'9 2024 roga
¢ caiita Penepas/bHOTO WHCTUTYTA HEIAaTOTUYECKUX W3MEPEeHUN
(www.fipi.ru). Bapuaar KM MOKXHO pasmeauThb II0 3aJaHUIM,
pa3IMYaIoNmMcs Mo opme ohopMIEeHUA PE3YIBTATOB UX BBITIOJN-
HeHus. B manHOM cOOpHUEKe cofep:KaTcA 3aJaHUA PasHOTO TUIIA,
mpeacTaBieHHbIe B yacTu 1 BapuaunTa KMM:

e HA IOJIYUYEHUE YWCJIOBOTO OTBETA;

e Ha aHaJIU3 IrpaUKOB;

e HA COIIOCTABJIEHWE NBYX MHOKECTB;

e Ha BHIOOD HECKOJBKUX BEPHBIX YTBEP:KACHUHA U3 IATU.

Crout o6paTUTh BHUMAaHUE HA OPMY 3aJaHUUA C KPATKUM OT-
BETOM, B KOTODBIX CJIEAYET NOLYLUMb LUCNL080€ 3HAUEHUEe PUIU-
Yeckoil geauduHbl. Ky 4ucioBoe 3HAUYEHUWE, BHOCUMOE B OJIAHK
OTBETOB, SABJISETCS He I[eJIBIM UMCJIOM, 4 BBIPAXKEHO B BUJE IeCs-
TUYHOI APOOU, TO CIAEAyeT 3AIATYI0 BHECTH B OTAEJIbHYIO AUEHKY
O01amKa. Bce cupaBounble BeJIMUMHBI CJIeAyeT OpaTh U3 CIpPaBOU-
HBIX TaOJUI] TIepej] BApUAHTOM, €CJIM TaKas BeJIWYUHAa He IIpuBe-
IeHa B 3amaumnu. Taxkas cipaBouHas Tabauila IpUBeaeHa B IIPUJIO-
skeHuu. [lpu pelreHUM 3aJaHU COOPHUKA CJIEAyeT MCIOJIb30BATH
CITPABOYHBIE BEJIUUYUHBI 13 Hee. Torma oTBET AOIKEH IMOJIYUUTHCS
WJIYW B BUJE IEeJIOTO YMcja WU B BUe KOHEUHOM MeCATUYHOH Ipo-
6u. Muorma B 3aJaHUSX STOTO THUIIA OYIET CTOATH HAaIOMUHAHUE
00 OKPYyIVIEHWU YMCJIa MO TEJbIX, A0 AeCATHIX, O COTHIX W T. 1.,
a Tak:Ke TpeOoOBaHMe BBIPABUTH OTBET B Te€X eIWHUIAX, KOTOPbIE
yKasaHbI B 3aJJaHUU TIOCJIE€ MECTAa MJis BHECEHUsS OTBETA.

HexroTopble 3amaHus TPeOYIOT NOLYYeHUS U BHECeHUs 6 om-
eem 00HO8peMeHHO 08yx uuces. B aTOM ciaydae OHU BHOCSTCS B
OsmaHK 0e3 mpobesia MeXIy HUMHU, IIPAUYEM 3aIlATasd AeCATUUYHON
Ipo0M BHOCUTCS B OTAEJNBHYIO AUEHKY, KaK M OTIAEJbHBIE ITUDPHI
vuca.

B 3adanusx Ha coomeemcmeue MOMKET OBITH IIPENCTABJIEH
IIpoIeCcC UJIN ABJIEHUE, B XOJle KOTOPOTO M3MEHSIOTCA KaKue-Ju-
00 ero xapakKTepucTuKH (IapaMeTpbl), KOTOpble MOTYT YBeJIu-
YUBATHCS, YMEHBIIATHCA UJIU HEe M3MEHATHCA B XOJe Ipolecca.
B pesynbraTe pelieHHs cJeLyeT BbIOpATh XapakTep U3MEHEHUSA
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BBEJEHUE

TOII MJIM MHONM XapaKTePHUCTUKM mpollecca. B Apyrux samzaHUSIX
9TOTO THUHA TpebyeTcss YCTAHOBUTL COOTBETCTBUE MEKIY BeJIU-
yuHOM (PUCYHKOM, (OPMYJION M T. A.), 0003HAUEHHOH B YCJIOBUU
OykBoit A mau B, u BearuumHOM (pUCYHKOM, QOPMYJIOi U T. I.),
o0o3HaueHHO# B ycooBuu umeaamu 1, 2, 3, 4. B saTom ciaydae B
KVM Hy:XHO 3amoOJHUTH TAOJUIly, a B OJaHK OTBETOB 3aHECTU
Y1CJI0, 00pa3oBaHHOEe IU(PPaMU BTOPOM CTPOKU TaOJIHUIIHI.

3amaHua ¢ BLIOOPOM BYX BEPHBIX YTBEP:KACHUN M3 IMATU Ha-
yuuad ¢ 2023 roga 3aMeHeHbI Ha 3aJaHNUA, B KOTOPHIX TpedyeTcs
Hailmu 6ce 6epHule YmeepxcOeHUs U3 namu npednoxceHnvix. Ix
MOJKeT OBITH JBa 1au Tpu. IlopsamoK cienoBaHUA HOMEPOB B OJIaH-
Ke IJIA OTBETOB B 9TOM CJIydae He Ba’KeH, T. €. IIPaBUJLHLIMU
OymyT cumrarbcsa u orBeT 251, u oTBeT 152.

YacTb 2 BapuaHTa HaunHaa ¢ 2023 roga comep:KUT ceMb 3aa-
HUIl, TPeOYIIUX pasBepHyTOoro orseta. OHU IIOMeIeHbl B KOHIIE
BapuanTa. Cpenu HUX:

e KaueCTBEHHbIE 3aJaHNUA, TPeOYIOIIe Pa3BEPHYTOrO OTBETA;

e IIPOCTHIE 3aJaHUA, TPEOYIOI[E PA3BEPHYTOTO OTBETA;

e CJIO’KHBIE 3aJauM, TPeOYIOIre Pa3BEPHYTOTO OTBETA.

ITU TUIBI 3aJaHUM TaK/Ke BKJIOUEHBI B COOTBETCTBYIOIIVE Te-
MaTUYecKue pasfesbl COOPHUKA.

Kayecmeennwlii 6onpoc, BO3MOKHO, He TpeOyeT aHAJIUTHUE-
CKOT'O peIeHus, HO IPEeAIIoaraeT PacCy:KAeHUA CO CCHIIKON Ha
3aKOHBI (pU3UKU.

Bapuaut KM cozep:XuT u ABe cmaHdapmHble 3a0aiu Kyp-
ca, TpeOyrollie pa3sBepHyToOro peireHus. Kak mpasuJio, aTu 3ajia-
yu TPeOYIOT MCIOJIb30BAHUA OJHOTO pasaesa Gusuku (Hampumep,
TOJIBKO MEXaHUKU WJIU TOJHBKO BOJHOBOI OITHUKN).

Yersipe caoxcHble 3adawu Bapuanta KUM TpebyiorT passep-
HYTOrO peIIeHUd, AJsA DTOr0 HeOOXOOMMO IIPUMEHUTH SHAHUA
U3 HECKOJIbKMX Pas3fesioB QUBMKM MU M3 OLHOTO pasnesa, HO B
CUTyaIllu¥, OTINYAIONUIEHCA OT CUTyaIuii, 00BIYHO paccMaTpuBae-
MBIX B IIKOJBHOM KypcCe.

3aganua yactu 2 KM ET'S mpoBepAoTcsS 3KCHEPTaAMH, U
3ech He TaK BaskKHa (popMa BBIPAKEHUS UMCJIOBOTO OTBETA, BaK-
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BBEJAEHUE

Hee TTIOHMMaHUe (PUBUUECKOI CYyTU 3aJauM ¥ MPABUJIbHBINA XOI ee
pelreHuns.

B pazgene «OTBeTHI U pelieHns» TPUBEIEHBI IPABUIbHBIE OT-
BETHI 3aJJaHUI ¢ KPATKUM OTBETOM.

Kpowme Toro, B pasmene «OTBeThI U peIleHUA» MbI IIPUBOAUM
mpuMepbl oOpPMJIEHUA 3aJaHUMi, TPEOYOINX Pa3BEPHYTOTO OT-
BeTa, WU PEKOMEHJAIIMM IO WX PEIIeHWI0 W YUCJIOBOH OTBET.
IIpennaraemsbrii BapuaHT O0(pOPMJIICHUA PEUIEHUS MOMKET OKa3aTh-
cd JIUIIb OJHUM M3 BO3MOJKHBIX BaprMaHTOB. dallle BCero B HEM
TpebyeTcsA cHesaTh MOACHAIOMNI uepTe:X (PUCYHOK), COCJIAThCA
Ha ¢usuvecKue 3aKOHBI (IpaBuJja, IMOCTYJATHI U T. 1.), KOTOPHIEe
HUCIIONIB3YIOTCA, 3alucaTh CUCTEMY YPaBHEHWI, HTPUBOIAIIYIO
K IPaBUJIBHOMY ajarebpamyecKoMy OTBETY, U UUCJIOBOM OTBET C
yKazaHueM eIUHUI[ N3MEPEeHUS.

OO0IMM TPaABUJIOM PeEIIeHUS TAKUX 3a7au SBJISETCS OIMCA-
HUe HOBBIX OYKBEHHBLIX 0003HAUEHUI, BBOAUMBIX [JIS PeEIIeHUs
(Hampumep, S — IMYyTh, IPONJEHHBIH TEJIOM), UJIN BHECEHUE STUX
OYKBEHHBIX O0O3HAUEHUN Ha IMOACHAIOINN uepTe:k. KEcam yue-
HUK HUCIIOJIb3yeT OyKBeHHbBIE 0003HAUYEHNS PU3NUECKUX BEJIUUNH,
IIpUBeleHHbIe W ONMCAHHBIE B yTBep:KIeHHOM Koduguramope
d/eMeHmo6 cOo0epHcaHUuUs no Qusauke O COCMABIEHUS KOHM-
PONbHBLLX U3mepumeibHblx mamepuanog (KHM) edurnozo zocy-
dapcmeenHnozo sx3amena (Www.fipi.ru), To MOKHO He OIHMCHIBATH
9TY BEJIUYUHBI B TEKCTE PeIlIeHus.

B ciyuae HaIMUMUA CAUIIKOM CJIOMKHBIX ajredpanyecKux mpe-
00pasoBaHMii AJiA MOJYUYEHUSA YMCJIOBOTO OTBETA MHOTA MOIYyCKa-
eTCA pelreHune CUCTeMbl YPaBHEHNUH (MM yPaBHEHUSA) B YMCJIOBOM
Buge. OMHAKO B 9TOM CJIydae CJIeLyeT 3aIluncaTh CUCTEMY ypaBHe-
HUM B OYKBEHHBIX O0O3HAUEHUAX, 4 3aTeM IMepPeluncaTb ee C IC-
TIOJIb30BAHUEM YMCJIOBBIX SHAUEHUH BEJIMYNH U3 YCJIOBUA 3aJaUM.

Bce 3agaHma cOOpHUKa, OXBaThIBaIloOIMe Kypc GMU3UKU, pas-
OuThI Ha 23 TEMBI.

MpI cTapajiuch CJIeIOBaTh IPUHITUITY OCJIEN0BATEIBHOTO BBE-
JEeHUA IOHATUHU B PaMKax TPAJUIIMOHHOM IIOCJIENOBATEIbHOCTH
ux B Kypce ¢pusurku. Hanpumep, eciu B maHHOI 3ajgaue HeoOXO-
IVMO IIPUMEHUTHh UM BTOPOU 3aKoH HrioToHa (Tema 2), 1 3HaHUE
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BBEJEHUE

cuabl Jlopeuma (rema 14), To Takasa 3amada MOSBUTCS TOJBKO B
Teme 14.

B mocrpoenme maHHOTO COOPHMKA MBI 3aJIOKUJIM €Ille ONMH
IPUHINI: o0yueHre aHAJN3y WH(OpPMAIlNU, OTHOCAIIEHCI K Of-
HOMY SIBJIEHUIO, HO IIPEJCTABJIEHHON B pasHoM Buie. IlouTtu Kax-
OBbIA DJIEMEHT 3HAHUU, COAEp:KAIUMCA B Koam@puKaTope, IIpen-
CTaBJIeH B BHUe 3aJaHuil, TPeOYIOIINX IPOBECTH aHAJU3 UHCTO
TEKCTOBOUM MH(pOPMAIIUU, IIPOAHAIN3NPOBATh I'PaPUK MU CXEMY
YCTAaHOBKH, M3BJIE€Ub YKCJIOBbIE JaHHBLIE O IIPOIECCe M3 UepTexa,
doTorpadum, pHUCYHKA, IIPOAHAJU3UPOBATH (QPYHKIMOHAJILHYIO
3aBUCUMOCTD, (hOPMYJIY, OTPaAKAIONIYI0 PU3UUECKEe 3aKOHbI UJIN
MOHATHUA, OIEPUPOBATh PA3MEPHLIMHU BEJIMUYMHAMU, HAUTU 3aKO-
HOMEPHOCTH B YMCJIOBBIX TAOJUIIAX U T. 1.

Takum o0pas3oM, CIEKTD 3aJaHUA COOPHHUKA, C OMHOI CTOPO-
HBI, OXBaThIBaeT Bce 00IIeyueOHble HaBBIKM, KOTOPhLIE BhI OCBau-
BaeTe W Ha APYTUX IIpeaMerax (IUTepaType, UCTOPUH, ajreodpe,
reomerpuu, yepuenun). C Apyroil cToOpoHbl, OH HMOKAa3bIBaeT, Ka-
KuM obpasom B EI'O mo:xeT OBITH 3aJaH BOIPOC O TOM HJIU MHOM
TOHATUY WJIU 3aKOHE.

O0OpaTuTe BHMMaHWe Ha 3aJlaHUfA, CTPYIIIMPOBaHHBIE B Te-
me 23 «MeToanl MO3HAHUS B QU3HUKE». ITa TeMa CTAJIA BBIIEIATD-
cA B OTAEJNIBHYIO TeMy Kypca pusmuku HemaBHO. [0 9TOr0 HaBBIKH,
OTHOCSAIIMECS K 9TOU TeMe, 3aKPEILIANNCH MOICIY/IHO, HA TIPOTS-
JKEHUU BCEro Kypca, MOCKOJBbKY (DU3WUYECKUM COJep:KaHMeM OHa
CBsI3aHA CO BCEMW OCTaJbHBIMU Temamu. OgHAKO ABa 3alaHUA
TaKOr0 pojia cefiuac IIPUCYTCTBYIOT B Ka:KkIgoM BapuauTe EI'Q mo
dbusuke.

ITonroroBka k¥ EI'9Q He TpebyeT Kakoro-tTo ocoboro crmocoba
usyueHns (PU3MKH: HAmZO IpocTo ee yuuTh! Takas MMOATOTOBKA
TpebyeT TOJBKO IIPHOOpPeTeHNs HeKOTOPBIX HAaBBIKOB, CBA3aHHBIX
¢ moHMMaHWEM (HOPMBI BOIIPOCOB, OIIPEAENSIEeMONl TEXHOJIOTUEH
MIPOBeIeHUsI eIWHOT0 T'OCYJapCTBEHHOTO 3K3ameHa. Hameemcd,
YTO HAIl COOPHUK IMOMOJKEeT BaM B 9TOM. Ymaum!

Asmop



Paszpen I. MEXAHUKA

Tema 1. KWHEMATUKA

OCHOBHbIe MOHATUA KNHEMAaTUKW.
PaBHOMepHOe NpsMosiIMHeNHoe ABUXXeHne

SagaHus, TpeOyoolue MOy YeHu s
YHCJIOBOTO OTBETAa

1.1. BoibepuTe Bce BepHbIE YTBEP:KICHUS.

1) MaTepuajbHas TOYKa — 3TO MOJeJb TeJjia, pasMep KOTO-
poro HecyIlleCTBeHEeH B JaHHOM 3ajmadve.

2) IIyTs — 3TO MOAYJb IIEPEMEITEHUA TOYKH.

3) Ilepemerenue sBAsieTCA BEKTOPHOM BEJIUYMHOM.

4) Ilpu gBum:KeHuUU Tejla Mo ocu OXx TPOEKIUA YCKOPEHUS
OTpUIIATEIbHA, TOJBKO €CJU TEJIO ABUMKETCA IPOTUB DTOU
ocH.

5) OcuoBHOU enuHUIEN M3MepeHusa nytu Teaa B CU aBia-
eTcsi KUJIOMeTp.

Orser: .

1.2. YenoBek coBeplaeT OpoOeKKH BOKPYT' 03epa C IIPUMEPHO
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OIMHAKOBOM CKOPOCTBIO. B IEpBBII [eHb OH OrubGaeT 03epo
OIMH pa3, a BO BTOPOM JeHb — [Ba pasza. Kaxk msmeHaTcs
IPHU 3TOM CJIEAYIOIIVE BEeJIUUYUHBI: IPOUJEeHHBIN IyTh, IIepe-
MellleHe 3a BpeMs IPO0eKKI?

O ka0l BEJIMYWHBI OIPEEJIUTE COOTBETCTBYIONIUN Xa-
paKTep U3MEHEHU:

1) yBesuunrcs 2) yMeHBbIIUTCA 3) He UBMEHUTCS



PaBHomepHoe I'IpFIMOJ'II/IHel;IHoe ABUXeHNe

1.3.

14.

1.5.

3amunnre B TabJIUITy BbIOpPaHHBIE IMTUMPHI M KaKIoN du-
3uYecKoy BeauuuHbl. [[MdPLI B OTBETE MOT'YT IIOBTOPSATHCSH.

ITepemernienue

IIpolineHHBIN IYTH
pouA y 3a BpeMsA IPOOeKKU

IIpu gBUMKEHWHM Tejia 1O OKPY:KHOCTH PaguycoM 2 M MO-
IyJIb ero TepeMellleHns paBeH AuaMeTpy. deMy paBeH OyTh,
MIPOMIeHHBIA TesoM?

Orser: .
Yemy paBeH MOAYJb IIepeMelleHusi Teja 3a 6 ¢, eciaum ero
KOOpAMHATA IPU IBUKEeHHHN 1Mo ocu Ox MeHAEeTCS TaK, Kak

IOKa3aHo Ha rpaduxe?

JC,MA
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Orser: M.

Yemy paBeH IIyTb, NMPOUAEHHBIA TEJIOM IIPU OJHOMEPHOM
IBH:KeHUU 1o ocu Ox, eciau 3aBUCUMOCTE IIPOEKIIUY €TI0 CKO-
pocTH OT BpeMeHU OToOpasKkaeTcs Trpad@UKOM, IMOKA3aHHBIM
Ha PUCYHKe?
pucy Uy, M/C4

8__

OrBer:



