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Veaoicaemvie evinycknuxu cpeoneu uwikonwt!

[Tepen Bamu oOHOBneHHas kaura «®usmka. EI'D. ['oroBuMcest k mToroBoii arrecramuny. OHa
npeaHa3HaueHa JJisl HOATOTOBKY OOYYarOMIMXCs K UTOTOBOW MPOBEPKE 3HAHUM U yMEHUH 1o (hU3HKe.
Peub He UIET O «HATACKMBAHHUMY y4YalIUXCs Ui YCHEIIHOM ciauyM sk3ameHa no ¢usmuke B hopme
EI'D, xoTs1, 6€3yCIIOBHO, OHU 3HAKOMSATCS € 3a1aHusIMU EI'D U3 OTKPBITBIX BAPUAHTOB MPOIILIBIX JIET.

bonbiasg yacTh KHUTM — TeMaTUYECKUE TPEHUPOBOYHBIE MaTepUalbl [0 BCEM Pa3ieaM IIKOJIb-
HOro Kypca ¢usuky, xiatouyaembele B KUM EI'D 2027 roga. IloMumo 3aanuii, aHalOrMYHBIX 3a/a-
HusM riepBoit yact KM EI'D, B kaure umeercst nog0opka TPEHUPOBOYHBIX 33/1aHUH, TPEOYIOLIIX
MMCHbMEHHOIO OTBETA HAa KAUE€CTBEHHBII BOIIPOC, a TAKXKE CIOKHBIX PAaCUETHBIX 3a/1ad, TPEOYIOLINX
pa3BépHyToro orBera. OHU COCTABJIICHBI HAa OCHOBE aHAW3a OTKPHITOrO OaHKa 3ajaHuii. B koHIe
KHUTH TIPUBOASTCS TPEHUPOBOUHBIC BAPHAHTHI, COCTaBlIeHHBIE 10 crienudukanmu KM ET'D 2027
rozga. Kaxxaplil BapuaHT 3K3aMEHAllMOHHOM paboThl BKIIOYAET B ce0s 26 3aaHMil, pa3Invaromuxcs
¢dbopMoOii 1 ypOBHEM CIIOKHOCTH.

B 2024 rony crpykrypa KM EI'D no ¢u3uke nperepriena 3HaYUTEIbHbIE U3MEHEHHUS IO CPaB-
HeHuto co cTpykrypoid KM 2023 roma. Ha Ham B30I 3T U3MEHEHUS CAEIaHbl B CTOPOHY YIIPO-
IIEHUS 3K3aMEHa 1 OCHOBAHbI Ha aHAJIM3€ BBINOJIHEHHS pa0oThl yuamumucs B 2023 roxy.

Bo-niepBbIx, MHOTHE, Ta’ke XOPOIIO TIOATOTOBJIEHHBIE yUaIuecs, He ycreBaiu 0(pOPMUTH BCE 3a-
JIaHWsI BTOPOM YaCcTH 3a OTBEICHHOE BpeMs, JaXKe €CJIM OHU 3HAJIN, KaK OHH PEIIAOTCs, WU Peiaan
HX Cpa3y B YUCTOBUKE, JOITYCKaA TEXHUICCKUC OIIMOKH B CBA3H C MOCHEIIHOCTEIO. H03TOMy qucJio
3agaHui cokpaieHo ¢ 30 go 26. CokpailleHue KOCHYJIOCh Kak MEpBOM, Tak U BTopor yactu KNUM
EI'D no dusuke.

Bo-BTOpBIX, COKpAIIEH NepeueHb 3JIEMEHTOB COAEP)KaHUs, MPOBEPSIEMbIX Ha €IMHOM rOCynap-
CTBEHHOM 3k3ameHe 1o ¢usuke (cM. Kogudukarop EI'D no pusuxe (demoBepcuu, cniennpukaium,
xopudukatopsl (fipi.ru)). Tak, Hanpumep, B Hero He Bouuin 31eMenTsl CTO.

B-tpetbux, 3axmountensHoe 3ananue KM, tpelyroiee 000CHOBaHUSA MPUMEHUMOCTH 3aKO-
HOB, UCIIOJIb3yE€MbIX B pelIeHnH 3a1a4u, B 2024 roay ObLI0 MOCTPOEHO Ha OCHOBE 3aKOHOB HpioTOHA,
3aKOHOB COXPAHEHHUS YHEPTUH U UMITYJIbCa, a TAK)KE 3aKOHOB CTaTUKH.

Kpowme Toro, yOpaHo 3a/1aHue Ha paclio3HaBaHUE TPaUKOB 3aBUCHMOCTH BEJIMYUH, OTHO CSIITUX-
Csl K pa3HbIM 4acTsAM Kypca Qu3uku. B 0oCHOBHOM 3a7aHUs NEPBOM YaCTH MPOBEPSIOT 3HAHUS, U3Y-
gaeMble Jake B 0a30BOM Kypce (DM3HMKU cTapiiei mkoiasl. Hanboee ClIoKHBIMU 3aJaHUSIME TTEPBOMA
gactu KM sBrisitorest BBeneHHbIe B 2023 Tomy 3aaHus, B KOTOPHIX TpeOyeTcst BHIOpaTh BCe BEp-
HBIC YTBEPKICHUS W3 IISATH MPEUIOKEHHbBIX. Takas (popMyIHpoBKa 3aCTaBIIsIET aHAITM3UPOBATh BCE
IIpUBEJICHHBIE YTBEpKIeHus, B oinune oT KMM npenpiaymux jeT, Korjga Hy>KHO ObLIIO HaMTH /1Ba
BEPHBIX YTBEPXKACHUS U3 IISITH, YTO COKpaIlalo BpeMsl Ha €ro BbloiaHeHue. Cpeau Takux 3aJaHui
CJIEyeT OTMETUThH 33/IaHUE, IPOBEPSIOIIEe 3HAHNE CIOBECHBIX (YOPMYIMPOBOK OIMPEICTICHHIA, 3aK0-
HOMEPHOCTEM, IIOCTYIaTOB TEOPUM WM CIEACTBUN U3 HUX. Takue 3a1aHus TpaJULMOHHO BbI3bIBAIOT
3aTPYAHEHUS y YUAIIUXCsl, KOTOPbIe TMPUBBIKIN TOIBKO K (POPMYITBHBIM BBIPOKEHHSIM 3aKOHOB H 3a-
KOHOMEPHOCTEH.

B-uetBépThIX, BO BTOpOil yactu EI'D cHsTa crnoxHas 3a7a4ya Ha MCIOIb30BAHUE 3aKOHOB KBaH-
TOBOH (pU3MKH.

3ananus nepsoit yactu KM (Ne 1-20) npoBepsitoTcs KOMIIBIOTEPOM U HE MOTYT OBITh ITpeMe-
ToM anessinuu. [loaToMy upe3BbIluaiiHO BasKHO YE€TKO BHOCUTH IIU(PHI B OJTaHK OTBETOB, UCHOJB3YS
PEKOMEHI0BaHHbIE HauepTaHus Ludp.



Ymenne «[IpUMEHSATH MPU OMUCAHUN (PU3UUESCKHUX MPOLIECCOB U SBICHUIN BEJIUYMHBI U 3aKOH»
MOXeET OBbITh PacueTHOM 3aja4eii, TpeOyIOIIeH MOTYYUTh OTBET B BUJIC YHCIIA U BHIPA3HUTH €0 B HYX-
HBIX €IMHHUIIAX U3MepeHuid. Hampumep:

Ilepsonauanvro 8 obpasye cooepxicanocs 0,1 mons paouoaxmuerno2o u30mona 1ooda ¢ nepuooom

nonypacnaoa 8 cymok. CKOIbKO MOIb 9M020 U30Mona ocmanemcs 6 oopasye uepes 16 cymox?

Omeem: 0,025 MOTb.

DT0 XK€ YMEHUE MOXKET OBbITh 33JJaHHEM Ha COIMOCTaBiIeHHE (HU3NYECKON BEIUYUHBI, BHIUUCIISAC-
MO B OTIpEICTICHHOM CUTYaIluH, U (OPMYJIbI, OTOOpaXKaroIIei pe3ynbTaT TaKoro BeIUMCIeHUs. B 3a-
JAHUSX HA COMOCTABJIEHHE Ba)KEH MOPSAOK cieloBaHue HU(p, YTO CIEAyeT YUeCTh MPH BHECEHHUH
pe3ynbratoB B Onank EI'D. DTu 3amanust mpoBepsSOT yMEHUE CONMOCTABUTh aHATMTHYECKHE 3aBUCH-
MOCTH U TpaduKu, rpapMKy 3aBUCUMOCTH OJHUX BEJIMYMH OT BPEMEHU C 3aBUCUMOCTSIMH JIPYTHX
BEJIMYMH, XapaKTePU3YIOIIUX TOT e MPoLIecC, YMEHUE BbIpa)kaTh PU3NUECKUE BEIIMYMHBI, XapaKTe-
pU3yIOIIMEe KOHKPETHYIO CUCTEMY aHAJUTHUECKH U MPOBOAUTH C HUMU ajiredpandeckue mpeoopaso-
BaHus. Hanpumep:

Ha pucynxe npusedena cxema, cooepicawyas uCmoyHuK moka, pe3ucmopbl, udeaibHvle OU00bl U
usmepumenvhvie npubOpbi.
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Ilocmagbme 6 coomeemcmeue usmepumenvuvie NPUOOPsL U Gopmyivl 01 BbIYUCTEHUS. UX NOKA-
sanuil. K xasicootl nosuyuu nepeo2o cmondbya noobepume coomsemcmayowyio no3uyuro u3 6mo-
po2o cmonbya u 3anuwiume 8 mabiuyy 8blopanHvle Yugpsvl 00 cOOMEEMCmayroUUMU OYKEaAMuU.

IIpudop DopmyJia JJIs pacueTa MoKa3aHuil
A) Ammnepmerp DE/R +r)
B) Bosibsrmerp )&/ (R,+71)
3)ERJ (R, +7)
4)0
Omeem: A b
2 3

YMenue «AHanu3upoBaTh (HU3HUECKHE MPOLECCHI (SBICHUS), UCIIOIb3YsS OCHOBHBIE MOJIOKEHUS
Y 3aKOHBI, U3yUeHHbIE B Kypce (PU3MKW» MPOBEPATCS B BUJE 3alaHUN B KOTOPBIX CIIEIYeT, 3Has 3a-
KOHOMEPHOCTH SIBJICHUS, TPOAHATU3UPOBATh YBEIUYUTCS, YMEHBIIUTCS WM HE U3MEHUTCS Ta WU
uHas ¢pusnyeckas BennuuHa. Hampumep,

Tennosas mawuna pabomaem no yuxay Kapno. Temnepamypy xon00uibHuKa menio8ou MauluHsl
NOHUZUNU, OCMABUE meMnepamypy Hazpesamens npexcuei. Konuuecmeo mennomul, nonyuennoe
2a3omM om Hazpesamens 3a Yuki, He uzmenunocs. Kax usmenunuce npu smom KIIJ]{ mennogoti
MauwuHnsl u paboma 2aza 3a Yuki?

s kaswcooti éenuyunbl onpeoenume coomeemcmeayiouull Xapaxmep UsmeHeHus.:

1) ysenuuunace 2) ymeHvuuaCH 3) He usmeHunacwy

3anuwume 6 mabauyy eviopannvie yuppol 015 Kaxcoou gusudeckou senuuunsl. L{ugpvi 6 omee-
me Mo2ym nO8MopsIMbCA.

KII/I TensioBoii MaliMHbI Pabora rasa 3a nukJ
1 1




910 XKe YMCHHUC HApAAy C YMCHHUEM IMPUMCHSATH 3aKOHBI (bI/I3I/II(I/I MOXKET MPOBEPATHCA B 3aJaHUU
e CICAyCT BBIGpaTB BCEC (IIBE[ NN TpI/I) MPpaBUIILHBIC YTBCPIKACHHUA, OTHOCAIIUCCA K OITMCAHHOMY
SABJICHUIO U IPECACTABJIICHHBIC B BUJIC CIIMCKA U3 IISATU YTBCp)KﬂCHHﬁ. HaHpHMep,

Lununopuueckuti meniou3onuUpoBanHwvlll COCy0 pa30eléH Ha 06e pagHvle N0 0O0bLEMY yacmu me-
NIIOAPOBOOSWUM NOPULHEM, KOMOPBITL MOJCem CKOMb3ums 6e3 mpenus. B nesotl wacmu cocyoa
usHauanvbHo codeporcumcs 8 e eenus, a 6 npasoti — 40 2 apeona. Temnepamypa 2azoe pasnwt 400 K
u 200 K, coomeemcmeenno. Bvibepume 8ce 6ephbie ymeepucoeHusl, ONUCbI8aloujue CoOCMosHue
2a308 nociie yCMaHo81eHUs pasHosecusl 8 cucmeme. 3anuwume yu@pol, n00 KOMOPLIMU OHU YKA-
3aHbl.

1) BHympenHss sHepaus 2a308 pagHa CymMme ux HympeHHUX IHepeUll 8 HaYalbHOM COCMOSHUL.
2) Obvembl 2a306 cnpasa u cieéa om NOPuLHs 0OUHAKOBYIL.

3) B npasoii uacmu cocyoa oouee 4ucio Monexyn 2azos 6 2 pasa oonvuie, uem 8 J1esoll 4acmu.
4) Buympenuss snepeusi cenust 8 cocyoe 8 KOHeUHOM COCMOSHUU DONbuULe, YeM 68 HAUATbHOM.

5) Hasnenue 6 obeux wacmsx cocyoa 00UHAKOBO.

Omeem: __145 .

B Bapuante KMM EI'D 1o ¢u3nke coxpaHeHbI /1Ba 3a/laHusl, IPOBEPSIIOIINE METOJOJIOTHUECKUE
ymenus «IlnanupoBarp sxcriepuMeHT» U « CYUTHIBATh IOKa3aHUS IPUOOPOB U OINPENESATh MOrpeLl-
HOCTb NPSMOTO U3MEPEHUS 10 HUMY,

YMeHHe TUTaHuPOBaTh HKCIIEPUMEHT TpeOyeT BhIOOpa 0OBEKTOB MCCIIEOBAHUS HANPAaBICHHBIX
Ha BBIABJICHHE 3aBHCHMOCTH KaKOW-THOO (U3MUECKOW BEIHMYMHBI OT CBOMCTB HCCIETYyEeMOTO 00b-
ekTa. [TocKoNbKy y 00BEKTOB HCCIIEIOBAHUS MOTYT MEHATHCSL Cpa3y HECKOJIBKO CBOMCTB, TO BEIOOD
2 00BEKTOB U3 5 ciieayeT 000CHOBBIBATH TEM, UYTO JOJIKHO MEHSTHCS TOJIBKO CBOMCTBO, 3aBUCUMOCTD
OT KOTOPOTO TPeOyeTCsl UCCIICOBATh TSI 0003HAYCHHOHN (hr3HdecKor BeIMIrHbl. OCTaIbHBIC CBOM-
CTBa IByX OOBEKTOB IPH ATOM JOJDKHBI OCTaBATHCS OMUHAKOBBIMU. DTO YMEHUE MOXKET IMPOBEPSITHCS
TaK)Xe B 3aJJaHUSX, TI€ CIEAYET JOMOJIHUTh CIIMCOK 000pY/I0BaHUS AJIsl IPOBEACHUS ONIPEIECIEHHOTO
UCCJIEJIOBAHHUS €1le JBYMS JIeTaIsIMU YCTAHOBKH JIJISl IPOBEJCHUS UCCIIEJOBAHUS U3 CIIUCKA, COJEP-
JKAIETO TATH JIeTalIeH, BKIII0Yast N30BITOYHBIC ISl IPOBEACHHS MTPEIIONIAraeMOro NCCIICTOBAHMS.

3amaua No21 BTopoii yacTu sBisieTcst kauecTBeHHOU. B atom 3amannu KM 2027 MoxeT ucnosib-
30BaThCs COMIEPIKaHKE, 3ydaemMoe B cpenHelt mkoine B pasaena «OcnoBa MKT u tepmonuHaMuKmy
WK «DNeKTpoAMHAMUKa» (BKIItOYasi ONTUKY). B HUX yacTo TpeOyeTcsi MPUBECTH PUCYHOK, YEPTEXK,
rpaduk. Takue TPEeHUPOBOUHEIC 3a/1aHUs COOpaHBI B JaHHOM cOopHuke B Yactu 1.

Ocranpnblie 3agaun BTopoii yactu KM EI'D npeamnonaraior MCroib30BaHAE 3aKOHOB H (OPMYIT
U3 OJHOTO-/IByX pa3lesioB Kypca (pU3UKU pa3HOIo ypOBHS cl0XHOCTU. [IpumMepom npoctoil 3a1aun
MOYKET CITY>KUTh CJICAYIOLIAs:

Kybuk ckamwvieaemcs ¢ enadkoii 2opku ¢ yenom Hakiona k copuzonmy 30° u onunou ckiona 1,5 m,
a 3amem npoesdcaem no 20pU3OHMAIbHOU NOGePXHOCMU 00 ocmaHnosku 125 cm. Yemy pasen koag-
Guyuenm mpenus Ha 20PU3OHMAILHOU NOBEPXHOCMU?

Tak Kak 3T0 3a1aHUE C Pa3BEPHYTHIM OTBETOM, TO CIIEAYET B PEIICHUH HAPUCOBATH CXEMaTUIHO
CHJIBI, ICHCTBYIOIINE Ha KyOMK Ha TOPU3OHTAJIHHON MOBEPXHOCTH, COCIATHCS HA 3aKOHBI, KOTOPHIC
UCTIONIb30BaHbl B penieHnd. OTMETHM, YTO JAHHYIO 3a/1ady MOKHO pellarh, ONMUPasCh Ha BTOPOU
3ak0H HpIOTOHA M 3aKOHBI PaBHOYCKOPEHHOTO JIBHKCHUS, & MOXKHO Ha TEOPEeMbl 00 M3MEHEHHUH KH-
HETUYECKOM SHEPrUyu WIM MOJTHOW MEXaHWYECKOM 3HEpruu. B KaKI0M cilydae, CChUIKA Ha 3aKOHBI
Oyzet pa3Hoii.

3aaui BBICOKOTO YPOBHS CIIOKHOCTH, OTHOCSIIHECS K OJHOMY WJIM HECKOJIBKHM paszzienam (u-
3UKH ¥ TPEOYIOT CaMOCTOSTEIILHOTO BBIOOPA MOJENH, PEIICHHs] CO CCBHUIKOW Ha HMCIIOJIb30BAHHBIC
OTIpeJIeIICHUS BEJINYHH, 3aKOHBI (PM3UKH, YKa3aHUEM CHCTEMBI OTCUYETa B KOTOPOU paccMaTpuBaeTCs
JBUKCHHE, HATTMYHUEM alNreOpandecKux mpeoOpa3oBaHMi ¢ MOIy9eHHEM OYKBEHHOTO OTBETa (B CIIy-
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4yae rPOMO3JKHX BBIUMCICHUN JOIyCKAETCS «PEIICHHUE MO YacTsIM» C IOJYyYEHHEM UYHCIIOBBIX 3Ha-
YEeHUH NMPOMEXYTOUHBIX BEJUYMH), BBIBEJCHHEM TeX (OpMYJ, KOTOpble He mpuBeneHbl B Komudu-
katope EI'D no ¢usuxke. [Ipumepsl Takux TPEHUPOBOUHBIX 3aJ]aHUN 110 Pa3HBIM TEMaM IPUBEIEHBI
B Yactu Il Hacrosmero coopauka. [l 03HAKOMIICHUS ¢ METO/IaMH PELICHUs TaKUX 3a/1ad MOoJIe3HO
HCIIONB30BaTh Mocodmue!.

Oco6o0 cnenyer BbLACTUTD 3aKiIounTenbHoe 3ananue Ne26 B KM EI'D 2027. On tpebyet He
TOJIBKO PAa3BEPHYTOTO pEIIEHHs C BHIOOPOM MOJIENH SIBIICHHsI, HO U 000CHOBaHUS BbIOOpa 3TOM MO-
nenu. Panee B 3amanusx Il wactu KM EI'D TpeboBanock TOIBKO CChbUIAThC Ha 3aKOHBI (3aKOHO-
MepHOCTH) Gu3UKH. 3aganue Ne26 npennogaraet, YTo YYeHUK MOHUMAET, YTO (PU3UKa — 3TO HayKa O
MOJIEIMPOBAHUN PEAIbHBIX IPUPOIAHBIX SIBICHHUM, YTO BCE 3aKOHBI UMEIOT I'PaHUIIbI IPUMEHUMOCTH
U pelleHHe KOHKPETHBIX 3ajjad MPEAINoIaraeT, YTO YIPOILIEHHAs! MOJENb SIBJICHUS U 3aKOHBI, MOJTY-
YEHHBIE B paMKaxX ATOM MOJEH, Jal0T OTBET, KOTOPBIM B IpEAesax JOIYyCTUMON MOTPEIIHOCTH CO-
BIIAJ]AE€T C 3aKOHOMEPHOCTAMU NPOTEKaHMsI PEATIbHOTO SIBJICHHUS.

Haubonee mpocToit mpuMep U3 MEXaHUKU — 3TO MOJeNb [ anuies, coriacHO KOTOpOoi Tena npu
CBOOOIHOM TIaJ€HUU IBIKYTCSI C TIOCTOSHHBIM YCKOPCHUEM g, HAMPABICHHBIM BHH3. SICHO, 4TO
JIBIDKEHUE KaMHs, OPOLIEHHOTO YeJIOBEKOM, MOXHO OINHUCaTh B 3TOM Mopenu. [|BikeHHe cHapsnia,
BBUICTEBILETO U3 apTUIUICPUHCKOTO Opyaus, TpeOyeT yuyeTa CONpOTUBIECHUS BO3ayxa. JIBHkeHHE
0aJUTHCTUYECKON paKkeThl 1aXke BHE 3eMHOI arMocdepsl (Ie MO)KHO HE YUUTHIBATh COIIPOTUBIICHHUE
BO3/lyXa) TpeOyeT yKe ydeTa H3MEHEHHs MOIY/sl g~ C POCTOM BBICOTHI M HU3MEHEHUS HATIPABICHUSI
g~ C M3MCHEHHEM IepEeMENIECHHs BOKPYT 3€MHOTO Iapa.

B 3apanusx sroro tuna B KUM 2027 rona Oyzner npoBepsAThCs IPUMEHUMOCTh 3aKOHOB HbroTo-
Ha, 3aKOHOB COXPaHEHMsI UMITyJIbCa U SHEPTUH, U CTAaTUKU. BBIBOJ 3THX 3aKOHOB MEXaHUKHU HA OCHO-
B€ 3aKOHOB HbIOTOHA 1TOKA3bIBAET PAHMILIBI MX TPUMEHUMOCTH.

3akoHbl Hpl0TOHA IPUMEHNMBI B HHEPLMAIBHBIX CUCTEMAX OTCUETA U B PEIICHUU CIENYET yKa-
3aTh, C KAKUM TEJIOM OTCUETA CBsI3aHa 3Ta CUCTEMA.

3aKOH COXPAaHEHUs UMITYJIbCA IPUMEHSETCS B MHEPLIMAIBHBIX CUCTEMAX OTCUETA B PAJIE CIIydacB:

1) BHemHue cubl HE IENCTBYIOT Ha CUCTEMY Tell (HallpuMep, CTOJIKHOBEHHE ABYX Tell B Aalie-
KOM OT 3B€3]1 U IUIAHET KOCMOCE)

2) CyMMa BHEUTHHMX CHJI paBHA HYIIO (HapuUMep, CTOIKHOBEHHE BArOHETOK Ha TOPU30HTAJIBHBIX
penbeax)

3) BHemHue cuitbl KOHEUHBI, a BpeMsl B3aUMOJICHCTBHSI O4eHb MaJlo (HallpuMep, pa3pbiB CHapsia
B XOJIe CBOOOTHOTO TIOJIETA)

4) CymecTByeT Takasi 0Cb, BIOJIb KOTOPOU BHEIIHNE CUJIbI HE AEUCTBYIOT WJIM CYMMa UX MPOEK-
M Ha 3Ty OCh PaBHA HYIIIO (HalpUMep, BEPTUKAJIBHO Ma/IeHUe MEIIKa C IECKOM Ha TOPU30H-
TaJbHO JBWKYLIYIOCS] BATOHETKY).

3aKOH COXpaHEHUs MEXaHWYECKOW DHEPIuu JUlsl MaTepHaJIbHOM TOYKH BEPEH B CIIydae OTCYT-
CTBHSI CHJIBI TPEHMS Ha TOUKY IPH €€ ABMXKEHUU: B X0ZIe CBOOOIHOTO MaJIeHUs, IBMXKEHUS IO IIaIKUM
rOpKaM MPOU3BOJILHON (DOPMBI, ITPH IBUKEHUU Tpy3a Ha HUTH. B o0mieM Buae TpeOoBaHUE BBIMOII-
HUMOCTH 3aKOHA COXPaHEHHs] MEXaHWYECKOM SHEpPIruu Ui OJHOTO Tejla MOXXHO C(hOpMYIHUpOBaTh
cienyrommM oopa3om «PaboTa Bcex HEMOTEHIMAIBHBIX CHJI paBHA HYMO». K TakuM cuiiaMm OTHOCAT
CWJIy TPEHUs, CWIIy PEaKLIMH OIIOPBI U CHIIy HATSHKEHUs HUTU. B 3amauax 9TOro THna cienyer oroBo-
PHTB, YTO CHJIBI TPEHHSI OTCYTCTBYIOT, M IIOKa3aTh, 4TO paboTa CUJI PEaKIIMK U HATSDKEHHUS HUTH PaBHA
HYJIIO B CBSI3U C B3aMMHOM NEPIEHIUKYISIPHOCTBIO CHIIBI U NIEPEMEILEHUS Tela. 3aKOH COXPaHEHUs
SHEPTUU JJIsl CUCTEMBI Tell TpeOyeT paBeHCTBA HYII0 CyMMapHOW paboThl BCEX HEMOTEHLUATbHBIX
CWJI, KaK BHEIIHMX, TaK U BHyTpeHHUX. OH BepeH, HallpUMep, €CIU OTCYTCTBYIOT BHEUIHHE U BHY-
TPEHHME CUJIBI TPEHUS.

[Ipu pemeHnu 3a1a4 0 paBHOBECHUHU TBEPAOIO Teja (CTaTukKa) clenyeT yKa3aTb, YTO KOHKPETHOE
TEJIO B YCIIOBUH 3aJ1audl (phlyar, OpeBHO, MIMHAP U T.JI.) CYUTAEM «TBEPABIM TeJIoM». U MOSICHUTH,

! Xannanos H.K. ®usuka. Pelmenue 3a1aHuii MOBBILEHHOTO U BEICOKOTO YPOBHS cnokHoCTH. OTimynuk EID. YueGHoe

nmocobue. — M3narensctBo «uTemiekt-Lentp», M., 2026
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YTO PaBHOBECUE TBEPAOIO TEJa MPEANOIAracT HE TOJIBKO PABEHCTBO HYJIKO CyMMBI CHII, IEHCTBYIO-
IIMX HA TeJIO0, HO CYMMbI MOMEHTOB CHJI, BPAIIAIOLINX TEJI0O OTHOCUTENIHHO JII000H OCH 1O U IPOTUB
4aCOBOM CTPEJIKH.

JlanHOE mocoOue MOXKET OBITh TAaK)Ke MCIOJIB30BAHO YUUTEISIMU Kak cOOpHUK 3a/laHuil B Qop-
mare EI'D mpu cucremHoM u3ydeHuu kypca ¢usuku B 10—11-x kinacca, mo3ToMy MbI COXpaHseM B
NepBOi yacTu mocoOus 3aaHus Bcex yactedl Kypca ¢usuku, Tpedyembix ®I'OC, He3aBUCHUMO OT
TOr0, UCONb3y10TCs oHU uiau HeT B KM EI'D tekymero roaa.

Ecnu nocobue ncnonb3yercs TOIbKO ISl MOJrOTOBKH MOCJE MPOXOXKAECHUS Kypca, TO pEeKOMEH-
JyeTcsl CHavyajia OBTOPUTh MaTepuan Bcex TeM o yacTtv [ u Il maHHOro mocodus, a TOJIBKO MOTOM
NEePeXOANTh K PELICHHIO TPeHUPOBOUYHbIX BapuaHToB EI'D 2027 rona (yacte Il nanHOrOo cOopHUKA).
B vactu IV nanst orBeThl K 3aganusiMu Nel-20. Takke JaHbl BO3MOXHBIE pelieHus 3a1anuid 21-26.

7KenaeMm ycnexa B MOATOTOBKE U YIa4HW HA dK3aMeHe!
Asmopebi



CIIPABOYHBIE JIAHHBIE JJI51 BRINOJTHEHWS 3ATAHUN
N TPEHUPOBOYHbBIX BAPUAHTOB

ﬂ€Cﬂmu'{Hble npucmaexku

HanmenoBanue | OGo3HaueHUe Muoxurtens |HaumenoBanue| O0o3HaueHUHe MHuoxuTe b
rura r 10° CaHTU c 107
Mmera M 108 MUILIH M 1073
KUIIO K 103 MHKPO MK 106
reKTO r 102 HaHO H 10°°
ey hi} 10! MTUKO n 1012

Koncmanmut

Yucao © n=23,14

YckopeHue cBOOOTHOTO MaieHHs Ha 3eMIie g=10wm/c?

['paBUTALMOHHAS OCTOSHHAS G=6,7-10""" H- m¥/xr?

YHuBepcasibHas ra3oBasi IOCTOSTHHAS R = 8,31 Ix/(momnsb - K)

[MocTosituHas bonpiMana k=1,38-102 Ix/K

[TocrosiuHas ABoraapo N, =6-10% momp™!

CKopocCTh CBETa B BaKyyMe c=3-10%m/c

Koapunment nponopunonaabHOCTH B 3akoHe Kynona k= =9-10° H- M¥Ki?

4ne,

Moyab 3apsia sJIeKTpoHa (dIeMEHTapHBIN dIIeKTprYecKuii 3apsan) e = 1,6 1071 Kn

[Mocrosinas [Tnanka h=6,6-107%Ix-c

Coomnowenue mexcoy paziuuHblMu eOUHUUAMU

Temneparypa 0K=-273°C
ATOMHas eIMHUIA MACChI laem =1,66-1027 xr
1 aToMHas eqWHUIIA MacChl DKBUBaJICHTHA 931,5 MsB

1 37I€KTPOHBOJIBT 15B=1,6-10"" JIx

Macca wacmuy

DneKkTpoHa 9,1-103%kr=5,5-10%a.e.m.
ITporona 1,673-10% kr = 1,007 a.e.m.
Heiirpona 1,675 102" kr = 1,008 a.e.m.



Ilhomnocme

Bomsl 1000 xr/m>
JlpeBecuHbl (COCHA) 400 kr/m?
Kepocuna 800 xr/m?
[lonconHeuyHoro Macia 900 xr/m?
ATroMUHUS 2700 xr/m?
XKenesa 7800 xr/m>
Prytu 13 600 kr/m?
Yoenvnana mennoémxocmo
Bossr 4,2-10° x/(xr - K)
JIbna 2,110 I/ (xr - K)
Kenesa 460 JIx/(xr - K)
CunIa 130 Ix/(kr - K)
AOMUHUS 900 Ix/(xr - K)
Menu 380 JIx/(xr - K)
Uyryna 500 Ix/(kr - K)
Yoenvnaa mennoma
[Tapoobpa3oBaH¥st BOJBI 2,3+ 10° Ix/kr
[ImaBnenusa cBuHIA 2,5-10* JIx/xr
[TnaBienwus jibaa 3,3+ 10° JIx/kr
Hopmanvhule ycnosusn
JlaBieHue 10° I1a
Temneparypa 0°C
Monapuas macca
A3zora 281073 kr/moinb
Aprona 40 - 107 xr/mMoub
Bomnopona 21073 kr/mMonb
Bo3znyxa 291073 kr/monb
Bonbt 181073 kr/mMmomb
Tenus 4-1073 xr/Momb
Kucnopona 321073 kr/mMomb
Jutus 6107 kr/momb
Heona 201073 kr/momnb
Vrnekucioro raza 44 - 1073 kr/moinb



Yacte |

TEMATUYECKME MOABOPKHU 3AJIAHUIA,
TPEBYIOLIUX KPATKOTO OTBETA

3AJAHUSA HA MOJAYUYEHUE UYNCJIEHHOTI'O OTBETA,
COMNOCTABJEHUE U MHOXECTBEHHBIA BBIBOP
(3apanus Ne 1-20 B Bapuantax KUM EI'J)

Temaruueckuii 010k Ne 1
«KuuemaTuka»

Yuenuky Ha 3amemkKy

KO}II/I(l)I/IKaTop OJICMCHTOB COACPIKAHUA NPCAIojgaract 3HaHNC 1 YMCHHUE HUCIIOJIb30BAaTh 110 JaH-
HOI1 TeMe CICAYIOIIKUC YPaBHCHH:, OITMCBIBAIOIINEC ABHKCHUEC TCJIA B SaHaHHOﬁ CHCTEMCEC OTCUETA.

1. IIpu paBHOMEPHOM ABUKEHHUH O MpsIMOM 110 ocu Ox
x(t) = x,+ v t;
v (1) = v, = const,
v — MPOEKIIUsI BEKTOPA CKOPOCTH HA OCh X.

2. Ilpu paBHOYCKOPEHHOM JBHKEHUU 110 MPSIMOU

t2
x(t)=x,+v,t+a, ex

v (D) =0, +a.t,
a_= const;
X
2 2 _
UZx _le - 2ax (X2 _xl )’
a_— NPOEKIMs BEKTOPA YCKOPEHHsI Ha OCh X.

3. Ilpu nBwXeHUU Tema, OPOIICHHOTO IMOJ] YIVIOM K TOPU30HTY M JBHTAIOIIETOCs 10 mapadoie
C YCKOPEHHEM CBOOOIHOTO MAJEHUS & B CIEAYIOIIEH CHCTEME OTCUETA, CBA3AHHOM C MOBEPX-
HOCTBIO 3eMJIHU (CM. pHC.)

y 7,
x(1) =x,t v, t=x,+v,c080¢
(04
WO) =y, + vy, t+g,1%2 =y, +vysinat —gt?/2; Yo
{ v (f) = v, = 0, COS 03 ol \
vy(t) =0, T g,1=0,sino—gf

g=0;
§,=87< const;

o u g — MOAYJIM HAYaJIbHOU CKOPOCTH U YCKOPCHMUA.
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4. Ilpu paBHOMEPHOM JIBWKEHUU Tella M0 OKPYKHOCTH PaaNycoM R (C MOCTOSHHON MO MOIYITIO
CKOPOCTBIO 0 = OR, 11 ® = 21/T — yriioBast CKOPOCTh OOPALICHUsI TOUYKH [0 OKPY>KHOCTH,
T — nepuon obparieHus)

v=2nR/T;
2
0 2
e ?:(&) R,

a,. — LCHTPOCTPEMHUTEIIBHOE YCKOPCHUE BCE BPEMsl [IEPIICHMKYIIIPHOE CKOPOCTH (HOpMaJlb-
HO€ YCKOPEHHE) U HAMPaBICHHOE B IIEHTP OKPY>KHOCTH.

YMenue NPUMCHATH U TPAKTOBATH 3TU YPABHCHUS IPOBCPACTCA U B BUIC Sal[aHHﬁ, [AC CICAYCT
MpoaHaJIU3UpPOBATh YPaBHCHUSA C YHCIIOBBIMU KO3(I)(I)I/II_[I/IGHT8.MI/I, n B BUIAC 33)13.HPII>1, rac CICAyCeT
HCTOJIKOBATb l"pa(bI/IK 3aBUCHUMOCTH BCJIIMYUH OT BPEMCHH, U B BUIC 3aJlaHUM Ha COIOCTaBIICHUE Irpa-
(I)I/IKOB M aHAJUTHYECKHX 3aBHCHMOCTEH HX OIMUCBIBAOIIUX, U B BUJIC PCHICHUSA PACUCTHBIX 3a/]4a4,
Ha OCHOBC PCIICHHA CHUCTCMBL ypaBHeHHfI, COUYCTAOIMX 3aBUCHUMOCTL OT BPCMCHU KOOPIAMWHATHI
" CKOPOCTH U T.AO. Haan/IMep:

I'paghuk 3a6ucumocmu KOopoOuHamvl X mend, OBUNCYULE20CS 800TbL x|
ocu Ox, om épemenu t npeocmasisiem cooou napadony (cm. pucyHox).
Yemanosume coomsemcmeue mexcoy epaguxamu A u b 3aeucumo-
cmu u3ULeCKUxX 8elUYUH OM 8PeMeHU | U HA36AHUAMU PU3UYECKUX
8eUYUH, XaPAKMePU3YIOWUX 08udxicerue smoeo mena. K xkasxcoou no- >
3UyuUU nepeoeo cmoabya noobepume coOMEEMCMBEYIOUYVI0 NOZUYUIO
u3 8mMopoeo cmondbya u 3anumiume 8 maoaiuyy 6vloOpaHHvle Yudpol
o0 COOMEemMcmayuwuMu OYK8amu.

I'papuxn PDuznyeckue BeTHIYHHbI

x A 1) Mooy yckopenust mena
x 2) npoekyus ckopocmu mena Ha oco Ox
3) npoexyus yckopenust mena Ha ocb Ox
4) MOOYIb KUHEeMUYeCKol IHepeun mena

1.1. JIBa aBTOMOOMIISI IBUXKYTCS 110 IPSIMOM JOPOTe B OIHOM HAIIPaBJIIEHUU: OJJUH CO CKOPOCThIO
40 xM/4, a APyTOi — O CKOPOCTHIO 60 KM/4. UeMy paBHA CKOPOCTH BTOPOTO aBTOMOOWIISI OTHOCHTEITh-
HO epBoro?

OTBeT: KM/4

1.2. MoTopHas 10/1ka JBMKETCS Ha IPOTHUBOIOJIOKHBINA Oeper Mo KpaT4aliieMy myTH B CUCTEME
oTcuera, CBsA3aHHOU ¢ 6eperoM. CKOpOCTh TEUCHHS peKH 6 KM/, a CKOPOCTh JIOJKH OTHOCHUTEIHHO
Bonbl 10 kM/4. Yemy paBeH MOIyJIb CKOPOCTH JIOJKH OTHOCUTEIBHO Oepera?

OTBeT: KM/4

11



1.3. Ompenenute 1Mo 3aBUCUMOCTH TNPOWJIEHHOTO TEJIOM IyTH OT BPEMEHHM CKOpPOCTh Tela
Ha yyacTke 1-3 c.

S, M)
25

20

15

10

OTrBeT: Mm/c

1.4. Ha pucyHke mpencTaBiieH rpad vk 3aBUCUMOCTH ITyTH § BEJIOCUTIEANCTA OT BpeMeHu . Ompe-
JIETITE CKOPOCTh Besocunieaucta B uatepsaiie ot 10 mo 20 c.

S, M A
250
200 /
150 /
100

50

0 10 20 30 40 50 60 70 ¢, ¢

OTrBerT: M/c

1.5. Ha rpaduxe npuseiena 3aBUCMMOCTD MIPOEKIMU CKOPOCTH Te€NIA U OT BPEMEHHU NPH MIPAMO-
JUHENHOM JBHKeHUU. ONpenenuTe yCKOpEHHUE Tena.

v, M/C
40
7
7
7
20 ~
/l/

0

OTBeT: Mm/c?

1.6. Peructpupyrorcs npoeKIun ckopocteil Ten A v B B pa3Hble MOMEHTHI BpEMEHH U TPOEKLIUU
UX NEepeMEILEHHH B Te )K€ MOMEHThI BPEMEHHU.

YcTaHOBUTE COOTBETCTBUE MEXKIY 3aBUCUMOCTSIMH OT BPEMEHH ISl IBYX PETUCTPUPYEMBIX Be-
JUYUH 18 Tena A u 1uist Tena B. K kak10# mo3uiuy mepBoro cToida noJdoepuTe COOTBETCTBYIOIIYIO
MO3UIMIO BTOPOTO U 3aMHIINTE B TAaOIHIly BRIOpaHHBIE IU(PHI IO COOTBETCTBYIOIIUMHU OyKBaMHU.

12



IIpoexuusi ckopocTH IIpoexkuus nepemenieHust

A)o =3-2t 1)s =3t+2¢2
B)v =-2+3t 2) s =-2t+3¢t?
3)s, =3t—t’

4)s =-2t+ 1,5t

OTBeT: A B

1.7. Ha pucynke npuBeiéH rpaQuK 3aBUCHMOCTH NMPOEKIMHK CKOPOCTH TEJIA 0 OT BPEMEHH.

U, M/c 4
15

10

5
0

~Y

=5

-10

YeMy paBeH NPOMEXKYTOK BPEMEHH, B TEUECHUE KOTOPOIO MPOEKIUS YCKOPeHHs Ha ochk Ox co-
cTaBisia —5 m/c2?

OTBeT: c

1.8. Ha pucynke npuBeneH rpagik 3aBHCUMOCTH MPOCSKIIUN CKOPOCTH TeJIa OT BPEMEHH.

v, M/C/
15

10

Bri6epute éce BepHbIe yTBEPKACHUS U3 IPUBEICHHBIX. B 0TBeTe yKaKuTe HOMEpa yTBEPKICHUM.
1) 3a Bpems HaOMIOACHNUS TEJIO JBUTAJIOCh PABHOMEPHO 6 C.

2) MaxkcumaabHOE TI0 MOAYJIIO YCKOPEHHE Y Tenna Obuto B MHTepBajie oT 12 1o 18 c.

3) Monynu yckopeHui Ha HHTEpBaiax oT 3 A0 5 ¢ u oT 5 10 10 ¢ oAMHAKOBHI.

4) IlyTtb, ipoiineHHbI TeoM ¢ 3 1o S ¢, paBeH 20 M.

5) B untepnaine ot 5 1o 10 ¢ Teno aBurasock npotus ocu Ox.

OTBeT:

1.9. HaxomsmieMycst Ha TOPU30HTAIBHOM MMOBEPXHOCTH CTOJIA OPYCKY COOOIIMIIM CKOPOCTH S M/C.
[Tox neficTBHEM CHIT TPEHHS OPYCOK JIBUIKETCS C YCKOPEHUEM, PABHBIM 10 Moxyitto 1 m/c?. Uemy pa-
BEH IyTh, IPOIiIE€HHBII OpyckoM 3a 6 c?

OTBeT: M

1.10. YcraHOBHTE COOTBETCTBUE MEXAY 3aBUCHMOCTBIO MPOEKIMU CKOPOCTH TEJIa OT BPEMEHHU
(Bce BenmuuMHbI BhIpaxkeHbl B CI) 1 3aBUCUMOCTBIO KOOPAMHATHI ATOTO TeJa OT BpeMEHU (HadajabHas
KoopauHara tena pasHa 0).

13



K kax101i mo3uIMK MepBOro CTOJI011a MOJOEPUTE COOTBETCTBYIOIILYIO MO3HUIIMIO BTOPOTO U 3aIlu-
HIATE B TAOMUILYy BEIOpaHHBIC ITU(PHI TIO]] COOTBETCTBYIOIIMMHU OYKBaMHU.

CxopocTth Koopaunara
Ao =-2 1) x=-2¢
B)o =5—t 2) x =-2¢?
3)x=5t—-0,5¢?
4) x = 5t + 212
OTrBeT: A B

1.11. Ha pucynke npencrasieHa Qortorpadus ycra-
HOBKHU JUJIl MCCIIEIOBAaHUSI PAaBHOYCKOPEHHOTO CKOJIbKe-
Hus kapeTku (/) maccoit 0,1 Kr Mo HaKJIOHHOM IJIOCKOCTH,
YCTaHOBJIEHHOMU 107 yIiioM 30° K TOPU30HTY.

B MOMeEHT Hawana JBM)KEHUS KapeTKU BEPXHHUM Jar-
yuK (4) BKIIOUMI cekyHaomep (2), a Ipu IpOXOKICHUU
KapeTKH MUMO HIKHETO JaTuuKa (B) CeKyHI0Mep BBIKITIO-
yricst. Yucna Ha rHelike 0003HAYaloT JJIMHY B CAHTUME-
Tpax.

Yemy paBHa ckopocTh kapeTku yepes 0,1 c?

OTBeT: Mm/c
v, M/C
1.12. Ha pucynke npezacrasiieH rpaduk 3aBUCUMO-
CTH NPOEKLMU CKOPOCTH ¥ aBTOMOOWIISL OT BPEMEHH [ 10
P €ro MpsSIMOJIMHEMHOM IBrKeHuu. Hanaure myTs,
PONEHHBIN aBTOMOOMIEM 3a 5 C. 0

Orper: " 1 2 3 4 5 tc

1.13. Ydenuk uccienoBai JBWKeHHUE OpycKa MO HAKIOHHOW muiockocTd. OH Ompeneni, 9To
OpyCOK, HauMHas IBMXKEHHME U3 COCTOSHHUS TIOKOs, Ipoxoaut 20 cM ¢ yckopenueM 2,6 m/c?. Ycerano-
BUTE COOTBETCTBHE MEXKIY 3aBUCHUMOCTSAMHU (PM3MUECKUX BEIHYMH OT BPEMEHH U OT MPOUIEHHOTO
MyTH, TIOJIYYCHHBIMH TP UCCIIEAOBAHUU BHXKEHUs Opycka (CM. JIEBbIH cTOJ0EN), U YpaBHEHUSAMH,
BBIPXKAIOIIMH 3TH 3aBUCUMOCTH (CM. IIPaBbIil cTONOEII).

K xaxo#t mo3uiuu nepBoro cToad1a noJoepuTe COOTBETCTBYIOLIYIO MO3UIMIO BTOPOTO CTONOIA
U 3aIUIINUTe B TaOIUILy BbIOpaHHBIE UG PHI IO COOTBETCTBYIOIIUMHU OyKBaMHU.

3aBucumMocTH QU3NYECKUX BeJTHYHH YpaBHeHHUsI, 0OTPaKAIOLIHE 3aBUCHMOCTH
A) 3aBHCUMOCTb I1yTH, IPOMJIEHHOIO OPYCKOM, 1) 1= At?, rne A= 1,3 m/c?
OT BPEMEHU 2) [ = Bt?, e B = 2,6 m/c?
b) 3aBucumocTs MOyt CKOpOCTH OpycKa No=Cl, tmeC=23 JM/c
OT IPONACHHOTO MMy TH 4)v = DI, rne D=2,3 m/c
OrBerT: A B
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1.14. MuMoO OCTaHOBKH IO NPSMOH YJIHIIE C MOCTOSIHHOM CKOPOCTBIO MPOE3XKAET I'PY30BHUK.
Yepes 5 ¢ OT OCTaHOBKU BJOTOHKY I'PY30BHKY OTHE3KAET MOTOLMKIIUCT, ABMKYILUNCA C YCKOpe-
HHEM 3 M/C?, U JOTOHSIET TPY30BMK Ha paccTosHuu 150 M oT ocraHOBKH. UeMy paBHa CKOPOCTh
rpy30BHKa’?

OTBeET: M/c

1.15. ABTroMOOMIL OBIKETCS TO TpsiMoid ynwuiie. Ha rpaduke npeacraBieHa 3aBUCUMOCTD TIPO-
EKIIMH CKOPOCTH aBTOMOOMIISE Ha 0Cb OX OT BpEeMEHHU.

v, M/ch

20

10 /
N\ |/

10 20 30 40 tc

IleMy PaBCH MaKCHUMaJlbHbBIN MOAYJIb YCKOPCHUS TEJIa HAa 3TOM OTPE3KE BpeMeHI/I?

OTBeT: m/c?
1.16. Ha pucynke nipeacTaBiieH rpaduk 3aBUCUMOCTH MOJIYJISl CKO- v, M/c

pOCTH » aBTOMOOWIISA, TBMYKYIIETOCS MPSIMOJIMHEIHO B OTHOM HAaIpaB- 10

JIeHHH, OT BpeMeHH ¢. Onpenenute 1o rpaduKy myTh, IPOHACHHBINA aB- 0

ToMoOusIeM B uHTepBasie Bpemenu ot 20 1o 50 c. 10 20 30 40 50 ¢ ¢
OrBeT: M

1.17. Ha pucyHke noka3aH rpaguk 3aBUCUMOCTH MPOEKIIUU CKOPOCTH Tella Ha ock Ox OT BpeMe-
HU TPU €0 MPSMOIMHEHHOM JABUKECHUU.

v, M/C

10

I INT

CKOJIbKO BPEMEHHU TEJI0 IBUTA0Ch MPOTUB ocu Ox?

OTBeT: c
1.18. Ha pucynke npuBeaéH rpaduk 3aBUCUMOCTHU MPOEK- v M
IIUM CKOPOCTH TeJa v OT BPEMEHHU MPHU €ro MPSIMOIMHEHHOM
nBkennu no ocu Ox.

Uemy paBeH Monyib IepeMelleHus teia 3a nepsbie 10 ¢
JIBHKCHUA?

OTBeT: M
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1.19. Ha pucyHke npuBeleHbl I'papUKd 3aBUCUMOCTEH Koop- x’::)
JMHATBl OT BPEMEHU Ui JIByX Tel: A U B, ABIXYIIUXCS MO Tps-
MOIA, BIOJIb KOTOPO# 1 HampasieHa ock Ox. Beibepure 6éce Bepubie 30 \ /
YTBEPXKJICHHS O XapaKTepe IBUKECHUS Tell. 20\ 4

1) Teno A nBWKETCS CO CKOPOCTHIO 3 M/C. \ /

2) Bpemennoii uaTepBan Mexay Bctpedamu Ten A u B cocras- 10 B

nseT 6 c. 0 l
3) Tesno B B MOMEHT BPEMEHH 5 ¢ HMEJNIO HyIEBYI0 CKOPOCTb. 2 4 6 8 tc

4) Tena Bce BpeMsl IBUXKYTCA B HanpasieHuu ocu Ox.
5) B MmoMeHT BpemeHH 2 ¢ Teno B UMeno CKOpOCTh, paBHYO 15 m/c.

OTBeT:

1.20. Ha rpaduke mpuBeneHbl 3aBUCUMOCTH KOOPAMHAT JIByX Tell, KOTOPbIE IBUTATHCH MO OTHOM
MPSIMOHA, BJIOJIb KOTOPOM HampasiieHa och Ox.

X, M

30
20
10

0

\\
B\ 6

T~
N
-20
\\

Bri6epute 6ce BepHbIE YTBEpKIE€HUS, ONMUCHIBAIOIINE ABIKEHUE Tell A u B.
1) Hu B oiH MOMEHT BpeMEHU CKOPOCTHU TEJI HE COBIAJANIH.

2) CxkopocTh Tena B B MOMEHT BpEMEHHU ¢ = 5 ¢ paBHSJIACH HYIIO.

3) Moaynp HayaabHON CKOPOCTH Tena A paBeH 6 M/c.

4) Mogynp HauaJabHOU CKOPOCTH Tena B paBeH 4 m/c.

5) Mouyinb yckopenwus tena A paseH 4 m/c?,

OTBeT:
o ss CM
1.21. C aspocrara, 3aBucuiero Haj 3eMiéil, ynan rpy3s. Yepes 10 ¢ on goctur no- -~@y—=— 0
BepxHocTH 3emun. Ha kakoit BeicoTe Haxoawiics a’poctar? ConpoTUBICHUE BO3IyXa =
peHeOpeKuMo Majo. = 10
OTBeT: M =
=20
1.22. CnenmanbHblii (oToanmapar 3adUKCHpPOBall /1B TOJIOKEHUS I1aAIOIIETO =
B BO3/IyX€ U3 COCTOSIHUS [TOKOSI IIapHKa: B Hadase nmajgenus u yepes 0,31 ¢ (cM. pucyHoK). = 30
Yemy paBHO YCKOPEHHE CBOOOTHOTO IMaJICHHUS IO pe3ysibTaTaM Takoro ombita? OT- =
BET OKPYIJIUThH 10 JECATHIX. =
=40
OrseT: m/c? o=
— 50
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1.23. Illapuxk GpolIeH BEPTUKAILHO BBEPX ¢ HAUAILHOM CKOPOCTHIO U (CM. PUCYHOK). YcTa-
HOBUTC COOTBCTCTBUC MCIKIY Fpa(bI/IKaMI/I u (bH?;I/I‘IGCKPIMI/I BCJIIMYMHAMH, 3aBUCUMOCTHU KOTO-
PBIX OT BPEMEHM OTH rpadUKu MOTYT NPEACTABIATS (f, — BpeMs nojeTa). K xaxaoi nosunuu

MIEPBOTO CTOJI0IIA MO0EPHUTE COOTBETCTBYIOIIYIO MIO3UIIHIO BTOPOT'O M 3aIMIIUTE B TAOIHIly BbI- ¢

OpanHHbIE ITU(PHI O] COOTBETCTBYIOIIUMHU OyKBaMHU. 0
I'papuxn PDu3nyecKne BeJHYHHbI
1) Koopaunara mapuka y
0 . 0 1, | 2) IIpoekuys CKOPOCTH IIapHKa v,
‘ \0 t i 1 | 3) [Ipoekuus ycKOpeHus IapuKa a,
A B 4) Monynb CuIIbl TSDKECTH, IeUCTBYIOMUN
Ha IIapHUK
OTBeT: A B

1.24. HeGomnp110ii kaMeHb OpOCHIIM ¢ POBHOM TOPHU30HTAIBHOM MOBEPXHOCTH 3€MJIM 1OJT YIIIOM
K ropu30HTY. Ha Kaky1o MakCUMalIbHYIO BBICOTY TMOJHSICS KaMEeHb, €CIIM POBHO uepe3 1 ¢ mocie 6po-
CKa €ro CKOpOCTbh Obli1a HampaBiieHa TOPU30HTAIBHO?

OTBeT: M

1.25. [lapuk, OpOIIEHHBIA TOPU3OHTANIBHO C BBICOTHI /1 ¢ HaYaIbHOM CKOPOCTBIO ), 3a BPEMS
IpoJieTe] B TOPU30HTAILHOM HAIIPaBJIEHUU PacCTOsHUE L (CM. PUCYHOK).

Yto mpon30MAET ¢ BpeMEHEM MOJIETA, TAIbHOCTHIO MOJIETA U YCKOPEHUEM
IapUKa, €CJIU Ha 3TOM )K€ YCTAaHOBKE YMEHbBILINTh HAaYaJIbHYI0 CKOPOCTb IIapu-
Ka B 2 pa3a? ConpoTUBICHUEM BO3/lyXa MpeHeOpeub. [[is Kak 10 BeTUIMHBI
OTIpE/IENTUTE COOTBETCTBYIOIINN XapaKTep €€ N3MEHEHUS:

1) yBenuuurces;

2) yMEHBIIUTCS;

3) HE U3MEHUTCSI.

3anuiuTe B TaOMUILy BEIOpaHHBIE UG PHI 15 KaX10M (pusnueckoil Benu-
yuHbL. [{[UQpbI B 0OTBETE MOT'YT OBTOPSATHCS.

Bpems noaéra JajabHOCTH MoJIéTa Yckopenue

1.26. Kak MeHSI0TCS MOyJIb IPOEKLIUN CKOPOCTH TeJla HAa TOPU30HTAIBHYIO OCh U MOAYJIb yIiia
MEXy BEKTOPOM CKOPOCTH M TOPU3OHTAIBHOMN OCBIO 1151 TeNIa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY,
IIPY ABW>KEHUU TEJIa OT BEPXHEH TOUKM IoJieTa 10 3eMiu? /s ka0l BEIMYMHBI OIIPEIEIUTE COOT-
BETCTBYIOINI XapaKTep U3MEHEHUS:

1) yBenuuuBaercs; 2) yMeHbILIaeTCs; 3) He u3MeHseTcs.

3anuiuuTe B TAOMUILY BBIOpaHHbBIE UGPHI A1 Kaxa0# (puzndeckoil Benuuunbl. Lludpel B orBeTe
MOTYT ITOBTOPSITHCSL.

Moay/ib NpoeKIuH CKOPOCTH TeJla MoayJib yriia Mexay BeKTOPOM CKOPOCTH
HA FOPU30HTAJIBHYIO 0Ch ¥ TOPU30HTAJILHOI 0CBHIO
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1.27. B Tabnune npuBeaeHbI pe3ybTaTbl U3MEPEHUsT KOOPAMHAT X U J B 3aBUCUMOCTH OT BpeMe-
HU HAOJIIOICHNS 32 MaTepUaAIbHOM TOUKOM, BBUIETEBIICH 13 Hauala JeKapTOBON CUCTEMBbI KOOPIUHAT
B MOMEHT BpeMeHHU ¢ = () oJ1 yIJIoM K ropu30HTY. Touka IBHKETCS B CBOOOIHOM HOJIETE.

Bpewms, ¢ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
Koopaunara x, m 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2.4
Koopnunara y, m 0,35 0,60 0,75 0,80 0,75 0,60 0,35 0

Bri6epute 6ce BepHbIe yTBEPKICHUS, OMUCHIBAIONINE ABHKEHUE TOUKH.
1) B momenT Bpemenn t = 0,4 ¢ CKOPOCTh Tela paBHa 3 M/C.

2) [Ipoekumst CKOPOCTH v, B MOMCHT BPEMEHH [ = 0,2 ¢ paBHa 2 m/c.

3) Teno 6Gpocuiu co CKOPOCTHIO 6 M/C.

4) Teno 6pocunu mox yriom 45°.

5) Tenmo MOAHAIOCH HA MAKCUMAJILHYIO BBICOTY, paBHYIO 1,2 M.

OTBeET:

1.28. CranpHoil mapuk OpolleH BBEpX MOJ YIVIOM K ropu3oHTY. Kak MEHSOTCS MOAYINb yCKO-
peHus 1apuKa ¥ TOPU30HTANIbHAS COCTABJISIONIAsl €r0 CKOPOCTU Ha 3Tarle NPUOIMKEHUs IapuKa K
3emiie? ConpoTHUBIIEHUEM BO3/1yXa IPeHEOPEUb.

JInst KaXK 101 BETMYMHBI OIIPEIEINTE COOTBETCTBYIOIUI XapaKTep U3MEHEHMUS:

1) yBenuuuBaeTcs

2) yMeHbILIaeTCs

3) He u3MeHseTcs

3anummre B TaONUIYy BRIOpaHHBIC HUGPHI T KaKI0H pusmueckoit BenmuuHsl. L{udpsl B oTBeTe
MOTYT ITOBTOPSITHCSL.

Monynb ycKopeHusi IIAPHKA T'opu3oHTabHASA COCTABJIAIOIIAA CKOPOCTH IIAPUKA

1.29. Touka nBMXETCS 1O OKpykHOCTU paauycoM R. [lepuon obpamenus 7. Ilociae ymeHsble-
HUS paguyca OKPYKHOCTU B 4 pa3a LICHTPOCTPEMHUTEIBHOE YCKOPEHNE TOUYKH OCTAJIOCh IPEKHHUM.
Bribepure 6ce BepHbIe yTBEpKI€HHS 00 M3MEHEHUSAX BEJIMYMH, ONMUCHIBAIOIINX JBIKEHHE. B oTBeTe
YKaXXMT€ HOMEpa YTBEP KICHUH.

1) Yacrora oOpaiieHusi yBenuuuiaach B 4 pasa.

2) Ilepuon obpaiieHus ocTancs NPeKHUM.

3) Jlunelinas CKOPOCTb JBMKEHMS YMEHbBIINIIACH B 2 pa3a.
4) Yacrora oOpallileHus1 yMEHbILINIACh B 2 pa3a.

5) Ilepuon oOpateHuss yMEHbIIMICSA B 2 pa3a.

OTBeT:

1.30. [IBe mecTepHu, CIEMIIEHHBIE IPYT C APYTOM, BPAIIAlOTCS BOKPYT
HENOJBMKHBIX OCel (CM. pucyHOK). bonbmas mecrepus paauycom 40 cm
nenaet 40 06opoto 3a 20 ¢. Ckombko 000POTOB B CEKYHIY JAENAeT HIeCTep-
Hi paguycom 20 cm?

OTBeT: 00/c
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