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Tunosble 3a1aHUS /151 KOHTPOJbHOMH PadoThI

[lepen mpoBeaeHNEM 3K3aMeHa MPOBOAUTCS KOHTPOJbHAsE paboTa ¢ Iebl0 KOHTPOJS YCBOCHHUS
CTYACHTaMHU 3HAHWU JIGKIIMOHHOTO Kypca, OLEHKH 3HAaHWW M HABBIKOB, NMPUOOPETEHHBIX B XOJE
MPAaKTUYECKUX 3aHATHH, pPa3BHBAIONINE NPOPECCHOHATBHBIE CHOCOOHOCTH B COOTBETCTBUH C
TpeOOBaHUAMYU KBATH(DUKAITMOHHON XapaKTEPUCTHKH CIIEIIHAICTA.

Koumponvuas paboma nposooumcs 6 suode 3a0anuti o PaCMCaHUIO B Yachl yIYCOHBIX 3aHATHI B
oObeMe, TPEAyCMOTPEHHOM pabodeld MporpaMMOd TI0 JUCHUIUIMHE W y4eOHOW Harpy3Koi
npernoasaresss. KoHTpoibHast paboTa mpeacTaBisieT co00il OCHOBHOM BHUJ CaMOCTOSTEIBHOM PadOThI
o0y4aronierocsi B MEKCECCHOHHBINA IEepPHOJ. BBINOJHEHNWE KOHTPOJIBHOW pabOoThl HANpaBlIEHO Ha
CHCTEMATUYCCKOE M3YYCHHE W JOCTAaTOYHO TOJHOE H3JIOKCHHE COOTBETCTBYIOIICH TEeMbI yueOHOM
JMCIUTUIAHBL

Lenm npoBeneHusi KOHTPOJIBHOM PabOTHI:

- TIPOBEpPKA U OIICHKA 3HAHUI 00yJaroIuXcs,

- TonydeHHe MHQPOpPMAIMM O XapakTepe KX I[03HABATEIBHOW JIEATCIBHOCTH, YPOBHE
CaMOCTOSITEIILHOCTH ¥ aKTUBHOCTH, 00 SPPEKTUBHOCTH (POPM U METOIOB YUCOHOU JCATEIBHOCTH.

[IpoBepky (peleH3MpPOBaHUE) KOHTPOJIBHBIX Pa0OT OCYIISCTBISET NPENoJaBaresib JIaHHOM
nuctuIMHbL [Ipu mpoBepke KOHTPOJIBHON pabOThl PYKOIIMCHOTO BapHaHTa JOMYCKAIOTCS 3aMeuaHus
Ha TIONISAX KOHTPOJBHON pPabOTHI U HCHpaBieHHs B TekcTe. VcmpaBieHuss B TEKCTE U 3aMEYaHus
MUITYTCS pa300PUUBBIM MMOYEPKOM M PYIKON C KPACHBIMU YEpPHHUIIAMHU.

Pe3ynbrarel BRIMONHEHUS TIOMAITHEN KOHTPOJIBHON pabOThl OIICHUBAIOTCS OTMETKAMU «3aYTEHOY
WM «He 3a4TeHo». OTMeTKa, Jara U MOANUCH MpPEerojaBaTelis BBICTABISETCS Ha TUTYIBHOM JIHCTE

KOHTPOJIbHOM paOoTHI.



TpeboBaHUs K KOHTPOJILHOM padoTe:

1. KonTtposbHast paboTa BBIMONHAETCS B TETPagd B KIETKY AaKKypaTHbIM pPa300pYHBHIM
IIOYEPKOM.

2. TuTyABHBIN JIUCT KOHTPOJIbHOW paboThl, opopmisieTcss B cOOTBeTCTBUH ¢ [IpunoxenneM Ha
mucTe Oeoi Oymare U MPUKPEIUISETCS K 00JI0KKE TeTPaJIu.

3. 3agaun IOJKHBI COJIEPKATh NCXOAHbIE JaHHBIC 110 BalleMy BapHaHTY, CBEJEHHBIC B TAOJHILY,
CXeMy M He0OX0IMMbIE TIOSICHEHMSI K X0y pelieHus. Bce BEIYMCIIeHNs! TPUBOANTE B PEIICHUH 3a/1a4.

4. 3ananus (pacueTHble U TpaduuecKrue) MOKHO BBIOJHATH C UCIIOIB30BAHUEM CHEIIHATBHBIX

KOMIIBIOTCPHBIX IIPOTrpaMM.

1 CEMECTP

TumnoBble BAPUAHTHI 32/IaHUH VI KOHTPOJIbHOW padoThI:
1 BapuanT

1. BepTukaiabHO BBEpX C HAYaJIbHON CKOPOCTHIO Vo=20 M/c OporieH kameHb. Yepes =1 ¢ mocie 3Toro
OpoIleH BEPTUKAIBHO BBEPX JPYroil KaMeHb C TaKOW K€ CKOPOCThI0. Ha kakoit BeICOTE /1 BCTpETATCS
KaMHH?

2. Ha >xene3Hono0poxxHOM Targopme ycTaHOBICHO opynue. Macca mmardopmel ¢ opyauem M=15 T.
Opynue cTpenser BBepX noj yrioM (¢=60° k TOpu30HTY B HanpaBieHUU NMyTH. C Kakoil CKOPOCTBIO Vi
nokaturcsa IMiaargopMa BCIENCTBUE OTAAYM, €ciau Macca cHapsiga m=20 Kr' U OH BBUIETaeT Co
CKOpPOCTBIO V,=600 m/c?

3. Ha ropu30oHTaIbHYIO OCh HACa)KEHbl MAaXOBHUK M JITKUU IIKUB pagnycoM R=5 cm. Ha mikuB Hamotan
IHYp, K KOTOPOMY MpuBsizaH rpy3 maccor m=0,4 kr. Omyckasicb paBHOYCKOPEHHO, Tpy3 MpPOIIe] NyTh
s=1,8 M 3a Bpems =3 c. OmnpenenuTb MOMEHT HHepuMM J MaxoBUKa. Maccy IIKMBa CUYMTATh
MPEeHEeOPEKUMO MaJIOi.

2 BapuMaHT

1. CHapsn, BBIMYIICHHBIA U3 opynus 1oja yriioM o=30° K TOPU30HTY, BBl ObLT HA OJTHOM U TOH XKe
BbIcOTe A: cmycts BpeMs £1=10 ¢ u £,=50 c mocne BbicTpena. OnpeaenuTs HAYAIbHYIO CKOPOCTh Vo U
BBICOTY A.

2. Ha xparo ropuzoHTansHo# miaardopmsl, umeromieit Gopmy nucka paauycom R=2 M, CTOUT YeJIOBEK
Maccoit m;=80 kxr. Macca m, matrdopmsl paBHa 240 kr. [lmardgopma MokeT BpamiatbCsi BOKPYT
BEPTHKAJIILHON OcH, mpoxoadiieil uepe3 ee ueHTp. IIpenedperas TpeHuem, HalTH, ¢ KaKOW YyIIIOBOi
CKOPOCTBIO 0 OyJeT Bpalarbes IaTdopma, eciid YesloBeK OyIeT WATH BIOJb €€ Kpas CO CKOPOCTHIO
V=2 M/C OTHOCHUTEJIbHO MIaT(OPMBI.

3. bmwkaiimnidi cnyTHUK Mapca HaxoIuTcsl Ha paccTosiHuU 1=9,4 MM OT LIeHTpa IJIaHEThI U JBUKETCS
BOKpYT Hee co ckopocThio v=2,1 km/c. Onpenenuts Maccy M Mapca.



3 BapuaHT

1. ITyns mymeHa ¢ HadanbHOW CKOpocThiO =200 M/c mon yrmom o=60° k ropu3oHTy. OnpeneiuTh
MAaKCHUMaJIbHYIO BBICOTY /1 MObEMa, NaJbHOCTD s IIOJIETA U paguyc R KpUBU3HBI TPACKTOPHH ITYJIU B €€
HauBbIcIIel Touke. COMPOTUBICHUEM BO3yXa IIPEHEOpPEUb.

2. Cuapsan maccod m=10 kr obmaman ckopocthio v=200 M/c B BEpxXHEW TOYKe TpaeKTopuu. B srToii
TOYKE OH Pa30pBaJiCsl HA JIBE YacTH. MeHbIas Maccoi m;=3 Kr moiyumia ckopoctb u;=400 m/c B
IpeKHEM HarpaieHu. HaliTu ckopocTh #; BTOpOM, O0bliIel 4acTH HOoCcie pa3phlBa.

3. ToHkuii oIHOpPOIHBIA cTepkeHb MHOM /=50 cM u maccoir m=400 r Bpamaercss ¢ YIIOBBIM
YCKOpEHHEM =3 pan/c’ OKOJIO OCH, MPOXOAAIIeH MEepPHeHINKYISPHO CTEPIKHIO Uepe3 ero CepenHy.
OrnpenenuTs Bpamaromui MOMeHT M.

4 BapuaHT

1. Kamenp OpoliieH ¢ BBIIIKH B TOPU30HTAIBHOM HaIpaBiIC€HUHM C HAYaJIBbHOM CKOpOCThIO vo=30 Mm/C.
OnpenenuTh CKOPOCTh V, TAHTEHIIMATBHOE @; U HOPMAJIBHOE d, YCKOPEHHS KaMHS B KOHIIE BTOPOM
CEKYHJIBI ITOCJIC Hauaja JBUKCHHUS.

2. KonbkoOexerl, CTos Ha JIbay, OpOCHJI BIIEpEN THUPIO Maccoil m;=5 KIr' W BCJEICTBUE OTIA4H
MOKATHJICST Ha3aJl CO CKOpPOCThI0 v,=1 M/c. Macca koHbKOOEkIa m,=60 kr. Onpeaenuts padoty A,
COBEPIIICHHYIO KOHBKOOCXKIIEM ITPU OPOCAHUU THUPH.

3. Ban maccoii m=100 kr u paguycoMm R=5 cMm Bpamajics ¢ 4acTOTOU n=8 ¢l K HWIMHAPUYECKON
MOBEPXHOCTH Bajla MPIHKAJIM TOPMO3HYIO KOJIOJKY ¢ cwioil =40 H, mox nmeiicTBHUEM KOTOpO#l Bal

octaHoBuJcs yepe3 =10 c. Onpenenutp kK03HGUIMEHT TPEHUS .
Tunosoii nepeyeHb BONMPOCOB K 3alIUTe JIA0OPATOPHBIX padoT

«H3mepenue TuHelHbIX 00beM08 eTUYUN U 00BEMO8 mell NPABUILHOUL 20MEMPUYECKOUl (opmbL):
o Kakue uzMepeHus sIBISIOTCS NPSIMbIMU, KOCBEHHBIMU?

¢ UYto Takoe aOCOTIOTHAS U OTHOCUTENIbHAS TOTPEIIHOCTH?

e UeM BbI3BAHO MOSIBICHUE TIOTPEUTHOCTEN U3MEPEHUS?

¢ UYto Takoe ciyvaiiHas MOTPEIIHOCTh, CHCTEMaTHueCKas MOTPEIIHOCTh?

e UT0 Ha3bIBAETCS JOBEPUTEIHHON BEPOATHOCTHIO, TIOBEPUTEIHHBIM HHTEPBATIOM ?

e Kak HaxonaTcs pe3yabTaThl IPSIMbBIX U KOCBEHHBIX U3MEPEHHUH BeTUYHH?

e Kak npou3BoaUTCA OLIEHKA MOTPEIIHOCTEN MPSMBIX M KOCBEHHBIX U3MEPEHUI?

e Kak 3amuceIBaeTCsi OKOHYATENbHBIN pe3ynbTar?

e 3anummnTe CI)OpMy.TIy JJIs1 BBIYUCIICHUA a0COIIFOTHOM MOrp€IHOCTU JIsI CIICAYIOMIUX Q)YHKHHIZZ

f =+a’b® : f=tn(a b);f:JTas;f:\/a b?



«H3yuenue 3aKOH06 COXPAHEHUA UMNYTbCA U IHEPSUL NPU CHIOIKHOGEHUU WLAP08)

e Kakue CTOJIKHOBEHHUS HAa3bIBAIOTCS YIIPYTHMH, a KaKUe HEYIPYTUMu ?

e 3anuIuTe 3aKOH COXPAHEHUS UMITY/IbCA JUIsl CUCTEMBI IBYX CTAJIKMBAIOLINXCS TEIL.

o CohopmynupyiiTe U 3alUIIATE 3aKOH COXPaHEHHSI MEXaHUYECKOW YHEPTHH.

e OObsicHUTE PU3MUECKUI CMBICT KO3 PHUIIMEHTA BOCCTAHOBICHHUS CKOPOCTH.

o Kak ompenensieTcst CpeHsisl CUila B3aMMOICHCTBUS IIPU CTOJIKHOBEHUH TEJI C MacCaMu M U my?
e Kakumu cBO¥CTBaMU JIOJDKHBI 001a1aTh Tella B CIIy4ae MOJTHOCTHIO HEYITPYTOTO CTOJIKHOBEHHS?

o Kak B 3TOM cityuae 3anuchiBaeTCsi 3aKOH COXPaHEHHSI UMITYIIbca?

«H3yuenue niocKkozo 0euicenusn meepoozo menay:

e YT0 Takoe MI0CKOe ABMKEHUE TBEPAOro Tea?

e KakoBa poJib CHJI TPEHHUS IIPU KAYEHUH UIMH]Ipa?

¢ Yt0 Takoe rapMOHHYECKHE KoJIeOaHUs?

e KakoBa CB3b MEX]y YaCTOTOH, IEPUOJOM KOJIEOaHUHN U LIMKINYECKOH 4acTOTOM?

e Cdopmynuposats Teopemy Llteiinepa.

«HM3yuenue 0CHOBHO20 YPAGHEHUA OUHAMUKU 6PAULAMETbHO20 OBUNCEHUA HA MAAMHUKE
Oobepoexay:

o CdopmynupyiiTe 0CHOBHOE YpaBHCHHUE JMHAMUKH BPAIaTEIHbHOTO JBKEHUS U JaiTe
oTnpeziesieHNe BCEM BeJIMYMHAM, BXOASIIUM B ypaBHEHHE.

e BriBenure pabouyro hpopmyiny maHHO# pabOTHI.

e VYKaXWTe OCHOBHBIC HICTOYHUKHU MOTPEITHOCTEH M3MepeHuit. 3anumure GopMyiTy sl pacueTra
MOTPENTHOCTH J.

e Kakyro poJib UTpaeT MOMEHT UHEPLIUU IIPU BpaliaTeabHOM JIBKeHUH? O0bsicHUTE GU3NYECKUN
CMBICTT MOMEHTA HHEPIUH.

«Onpeodenenue K0Ihpuuuenmoe mpenun KaueHus u MpPeHus CKOJIbHCEHUA Memo0oOM HAKI0HHO20
MAAMHUKA»:

e CdhopmynrpoBaTh MOHATUE CHUIT TPEHUS TTOKOSI, CKOJBKEHUS U KaueHUSI.

e CdhopmynupoBaTh 3akoH AMoHTOHa—KylnoHa 1 1aTh onpeesieHne mapaMeTpoB, BXOAAIIUX B
ypaBHEHUE JJIsl CUJIBI TPEHUS CKOJIBKEHUS.

e BeiBecTH pabouyio hopMynny s KodQPUIIEHTa TPEHUs KaUeHHUS.

e Kak 3aBHCHT KOA(PPHUIIMEHT TPEHUSI KaYeHUs OT YIIPYTrUX CBOMCTB Marepuana’?
«Onpedenenue momenma unepyuu maamuuxa Maxceennay:

e UT0 Ha3bIBAETCS MJIOCKOMAPAIJICIbHBIM JIBUKEHHEM Tena?

e 13 kakux ABYX ABUKEHUN CKIIAJBIBAETCS CIIOKHOE IBUKEHUE MasSTHUKA?

e JlaiiTe onpeaenieHHe MOMEHTA UHEPLIUU.

o CdhopmynupyiiTe 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUH. 3aluIlUTe €ro B IPUMEHEHUH K
MasTHUKy MakcBeia.

e Brieaute pabouyro GopMyiy UIsi MOMEHTA MHEPIIMU MasTHUKA MakcBea.



o CdhopmynupyiiTe 0CHOBHOM 3aKOH TMHAMUKH BPAIATEIILHOTO JIBHYKCHHUSI.

«Mamemamuueckuii u puzuyecKuil MAAMHUKUN»:

e UYT0 Ha3bIBACTCSI MATEMATUYECKUM U (PU3NIECKUM MasSTHUKAMU ?

o [lpu KaKuX yCIOBHAX KOJICOAHUS 3TUX MASTHUKOB SIBJISIFOTCS TAPMOHUYECKUMHU?

e [lonmyunte nuddepeHInaTILHOES YpaBHEHHE TapMOHHYECKHX KOJICOAaHWUH MaTeMaTHYeCcKOTO
MasiTHHKA.

o [lomyunte muddepeHIHATbHBIC YpPAaBHCHUS 3aTyXaOIMIMX M HE3aTyXaroluX  KojeOaHui
(U3NIECKOTO MasITHHKA.

e Hanwumure pemenue nupdepeHnnaibHOT0 YpaBHEHUS 3aTyXatouX KojieOaHul 1 MpeACcTaBbTe ero
rpaduyecku.

e Yro Takoe npuBeACHHAA JUIMHA (PU3NYECKOTO MasTHUKA?

o Kak onpenensiercst rpaguuecku g u Ag s MaTEMaTHIeCKOTO U (PU3UIECKOTO MAITHUKOB?

«Hccnedosanue npamonunenno20 NOCMynamenbHo20 08UNCEHUA 6 NOJle CUL MAMNCECHU HA
mawune Ameyoa»

e Kakoe BI)KEHHE TeJla Ha3bIBAETCS MOCTYNATENbHBIM ?

e OnumuTe BUIbI HOCTYNATEIBHOTO ABHKEHUS.

e Omnpenenurte KHHETUYECKHE MTapaMeTPbl MOCTYNATEIbHOTO IBWXKEHUS (&, v, S) U 00BSCHUTE UX
(bMBUYECKUN CMBICIT.

e Kak onpenenuTs CKOPOCTh U YCKOPEHHE NMOCTYNaTeIbHOTO ABM)KEHHUS, €CIIH 3a]IaH 3aKOH
TNIBYDKECHUA?

o Cdopmynupyiite 3akoHbl Hpl0TOHA, 3aTUIIMTE UX B BEKTOPHOU M B CKAISIPHOU (popmax.

e OOBSICHUTE METOJUKY MPOBEPKHU BTOPOTO 3aKkoHa HrloToHA.

«Onpedenenue ckopocmu nyiu ¢ NOMOULbI0 KPYMUIbHO20 OANITUCIUYECKO20 MAAMHUKAN:

¢ UYT0 Ha3bIBACTCS UMITYJIBCOM TE€Ja, MOMEHTOM UMITYJIbca Tena?

e Kakas MexaHHYecKasi CCTeMa Ha3bIBAETCs 3aMKHYTON WIJIM U30JIUPOBAHHOM?

o Kakoii ynap (coynapeHue) Teq Ha3bIBaeTCs HEYIPYTrum?

e CdhopmynupyiiTe YCTHO U BBIBEIUTE OCHOBHOM 3aKOH TMHAMUKU BPAIATEIHOTO JIBUKCHHUS.
e CdhopmynupyiiTe YCTHO U BBIBEIUTE 3aKOH COXPAaHEHUSI MOMEHTA UMIIYIIbCA.

e Kak onpeznensieTcss nepuoj kojaebaHui KPyTHIBHOTO MasiTHUKA?

e OObBsICHUTE METOJIUKY OIPEIEICHUS CKOPOCTH MYJIH C UCIIOJIb30BaHUEM KPYTHIBHOTO
0aTMCTUYECKOTO MasITHUKA.



JTal: NpoBeieHNe MPOMEKYTOYHOM aTTecTalliy 110 AUCHMILIMHE

1. OcHOBHbIE IOHATHS MEXaHUKU: CUCTEMA OTCUETa, MaTepUaIbHas TOUKa (4acTula), CucTeMa
4acTHll, aOCOIIOTHO TBEPAOE TEJIO, CIJIOLIHAS CPEAa.

2. Kunemaruka touku. BekropHslii crioco6 onucanust 1BUeHUs Touku. KoopauHarHblil cioco0
OIIMCAHUs JBUKEHUS TOUKH.

3. Kunemaruka Touku. «EcTecTBEeHHbIN» CIIOCOO ONUCAaHUsS JBUKEHUS TOUKH.

4. Kunemaruka tBepnoro tena. [locrynarensHoe nBrxkeHue. BpamieHre BOKpYTr HEIOABUKHON
ocH. CBsI3b MEX/1y JTUHEHHBIMU U YITIOBBIMU BEIMYHMHAMMU.

5. [TpeobpazoBanme CKOPOCTH M YCKOPEHUS MPU TIEPEXOIE K IPYTOi CHUCTEME OTCUETA.

6. Nuepunaneubie cuctemsl orcuera. [Iepsbiit 3akoH HeroToHa. IIpyHIMI OTHOCUTENBHOCTH
lNamunes. [IpeoOpa3zoBanus ["anues.

7. OcHOBHBIE 3aKOHBI HBIOTOHOBCKOM AHamMuku. Macca. Cuita. Bropoii 3akoH Herotona. Tperuit
3akoH HeproToHa.

8. Cuiel. Cnna rpaBUTalMOHHOTO NpUTsKeHUs. KyimoHoBcKkast crita. OJHOpOIHAs CHJla TSKECTH.

VYrpyras cuna. Cuna TpeHHs CKOJTbKEHHUS.

9. OcHoBHOE ypaBHEeHHE TUHAMUKA. OCHOBHOE ypaBHEHHE TUHAMHUKA B HEMHEPIIUATHLHON
CUCTEME.

10. Cuitel uHeprr. OCOOCHHOCTH CHII HHEPITUH.

11. Nmnynbe yactuipl. UMIyasc CUCTEMBI. 3aKOH COXPAHEHUS UMITYJIbCA.

12. LlenTp macc. YpaBHeHUe IBMKEHUS LIEHTpa Macc. [[-cucrema. JIBukeHne Tena nepeMeHHO U
MaccChl.

13.  PaGota. PabGora ynpyroi cuibl. PaboTa rpaBUTaniMoOHHOM (MM KYJIOHOBCKOM) cribl. Pabora

OJTHOPOJHOW CHJIBI TSDKECTH. MOIITHOCTB.

14. KoncepBaruBHbie cuiibl. [1osie eHTpanbHbBIX CHIL.

15. [TorenimanbHast SHEPrusi YaCTUILIBI B TOJIE.

16. [ToreHimanbHas SHEPrus U CUja MOJISL.

17. Hanpsxennocts nond. [lorenuman moss.

18. Kunernueckas sneprusi. [lonHas MexaHudeckasi SHEPIrus YaCTUIIbI.

19. CoOcTBeHHas MOTEHITMAIbHAS SHEPTUSI CUCTEMbI. « BHEITHSS MOTEHITMATbHAS SHEPTUS
CHCTEMEL.

20. JluccunaTuBHBIC CHIIBI. Pab0oTa qUCCHUITIATUBHBIX CHIL.

21. Kunernueckas sneprust cucreMbl. CoOOCTBEHHAsi MEXaHUYeCKasi JHEPTHsI CHCTEMBI.

22. 3aKOH COXpaHEHUsI MEXAaHUYECKOU SHEPTUH CUCTEMBI.

23. [Tonnas mexaHnueckasi SHeprusi cucteMsl B nojie. CBsaA3b Mexay 3Heprusamu B K- u Ll-cucremax
oTcUeTa.

24.  CrojaxkHOBEHHs JABYX yacTUL. AOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHE. AOCOIIOTHO YIIpyroe
cTOJIKHOBeHHE. JIOOOBOE CTOJIKHOBEHHE.

25. AOcomoTHO yrpyroe cToikHoBeHune. Heno6oBoe cronkHoBeHue. Heynpyroe cTonkHOBEHHE.
26. MexaHuka HeC:)KMMaeMOH KUIKOCTU. JIMHUY U TPpyOKH TOKa. YpaBHEHHE HEPa3pbIBHOCTH



CTpyH.
27.  VYpasuenue bepnynau. ®opmyna Toppuuemnu. Bsskocts. TeueHne KUAKOCTH B TpyOe KpyIIOTO

CEUCHHMS.
28.  MowmeHT umnynbca yacTuibsl. MomeHnT Cuiibl. YpaBHEHHE MOMEHTOB.

29.  MoOMEHT UMITyJIbCca U MOMEHT CHJIBI OTHOCHTEIHHO OCH. YpaBHEHHE MOMEHTOB B MTPOEKIUAX Ha
OCb.

30.  3akoH coxpaHeHHUs MOMEHTa uMmiyibca. CyMMapHbIii MOMEHT BHEITHUX cuil B L{-cucreme.

CoOcTBeHHBIIT MOMEHT HMITYIIbCa B L]-cucteme.

31.  Ca3b Mexay MomeHTaMu uMmnynbea B K- u Ll-cucremax. YpaBuenue momenToB B K-cucreme.
32. JnHamuka tBepaoro tena. PaBHoaencTByromas cuia. YCI0BHs PaBHOBECHUS TBEPJOTO TeENa.
33. Jnnamuka tBepaoro tena. Bpamenue BOkpyr HenmoaBuxkHOM ocu. Teopema Ll teitnepa.

VYpaBHEHHE TMHAMUKHU BpaIllEeHNs TBEPJIOTO TeEa.
34.  KuHeTnueckas SHEprus Bpalllalollerocs TBEpAoro Tena. PaboTa BHEIIHUX CUJI IPU BpallleHUU

TBEPJOTO TeJIa BOKPYI HEMOABUKHOMN OCH.

35.  Ilnmockoe aBmkeHHE TBEPAOTO Tena. KnHeTnueckas 3HEprus Mpy IIOCKOM JBUKECHUU.

36.  CBoboanbie ocu. I'maBHbIe ocu Tena. [ MpoCcKombl.

37.  Kunemaruka rapMoHHuYeckux Kosnebanuil. Juddepennmansuoe ypaBHeHHE rapMOHUYECKOTO
OCIIIILISITOPA.

38. JlunaMuka rapMOHHYECKUX KosieOanuil. MareMaTudeckuii MassTHUK. OU3NUECKUil MasiTHUK.
39. DHeprusi TapMOHUYECKOTO ocmisiTopa. CroskeHre Kojie0aHUH OJTHOTO HAIpaBIICHHUS.

CrnoxeHre B3aMMHO TIEPIICHIUKYIISIPHBIX KOJICOAHHHA.

40. 3aryxaromue kosieOaHus. YpaBHCHHE 3aTyXalOIKUX KoJIeOaHUN. XapaKTePUCTHUKU 3aTyXaHHs.
41. BriHyX/1eHHBIX KOJIeOaHus. YpaBHEHUE BRIHYKICHHBIX KOJICOaHMIA.

42. Pe3onanc. DHeprus BeIHYKICHHBIX KOJICOaHUH.

43. Kunemaruka crieriuaibHOM TEOPUU OTHOCUTEIBHOCTH. OCHOBHBIE MPEJICTABICHUS

JOPENSITUBUCTCKON (PU3UKU.

44. Tpynaoctr nopenstTuBucTckor Gpuznku. OnbsiT MalikenbcoHa.
45. [Toctynarsl DitHmTeliHa. ClaeAcTBUS U3 MOCTYIATOB DWHINTEHHA: 3aMeIJICHUE BPEMEHH.
46. [Toctynarsl DitHmTeliHa. ClaeacTBUS U3 MOCTYIATOB DUHIITEHHA: paBEHCTBO MOMEPEYHBIX

pasmepos Tedn, JlopenieBo cokpamienue. [Ipeobpazopanus Jlopenna.

47.  CnenctBus u3 npeodpaszopanuii Jlopenna. [lousitue ogHoBpeMeHHOCTH. JIopeH1IeBO
cokpamenue. /nurensHocTh nponeccoB. Matepsan. [IpeoGpa3oBanne CKOPOCTH.

48.  PenaruBucTcKas uHamMuka. PensruBucrckuil ummynbe. OCHOBHOE ypaBHEHUE PEISTUBUCTCKON
JTUHAMUKH.

49.  KuHernueckas SHEprus peasTUBUCTCKOM YaCTUIbL. 3aKOH B3aUMOCBSI3U MAaCChl U SHEPTHUH.

50.  Cs3b MEXIy HEPTUEH U UMITYIIBCOM YaCTHULIBI.

Bapuanr 1.

3anaua. Ha kpato ropuzoHTanbHOi miuardopmel, uMerolien Gopmy nucka paanycom R=2 m, ctout
yenoBek Maccoit m1=80 kr. Macca m2miardopmsl paBHa 240 kr. [Inardopma MoxeT BpamaTbes
BOKPYT BEPTUKAJILHOM 0CcH, Ipoxosiiel uepes ee 1ieHTp. [Ipenebperas TpeHuem, HalTH, ¢ Kakoi

er'IOBOfI CKOPOCTBIO ® 6YJICT BpallaTbCAa nnaT(bopMa, €CJIM YCJIOBCK 6y,ZlCT HUATHU BAOJIb €€ Kpas CO



CKOPOCTBIO V=2 M/C OTHOCHUTEJBHO IJIaT(OPMEI.

Bapuanr 2.

3anaua. Ha ropu3oHTabHYI0 OCh HACAKEHBI MAXOBUK U JIETKUH IIKUB paguycoM R=5 cm. Ha mikus
HaMOTaH UIHYp, K KOTOPOMY IIpHUBsi3aH Ipy3 maccoil m=0,4 kr. Omyckasch paBHOYCKOPEHHO, I'Py3
npouieln myth s=1,8 M 3a Bpems t=3 c. Onpenenutb MOMEHT HHepIMU J MaxoBuKa. Maccy mikuBa
CUUTATh MPEHEOPEKUMO MaJIOH.

Bapuanr 3.

3anaua. BeprukansHO BBEpX C HAYAIILHOU cKopocThio vO=20 M/c OpormieH kamenb. Yepes t=1 ¢ mocie
3TOTO OpOIIIEH BEPTUKAIHHO BBEPX IPYroil KAMEHb C TaKOW ke CKOpoCThio. Ha kakoit BeicoTe h
BCTPETSTCS] KAMHU?

Bapuanr 4.

3amava. Teno OpoieHo Mo yrioM K ropu3oHTy. OKa3aaock, YTO MaKCUMalIbHAs BRICOTA MO IbeMa
hmax=% S (rne S — nanpHOCTB TIONIETA). [IpeHeOperast COMPOTUBICHUEM BO3/IyXa, ONPEACITUTE yrol
OpocKka K TOPU30HTY.

Bapuanr 5.

3agada. Ban HaunHaeT BpallleHUE U3 COCTOSIHUS TTOKOA U 3a nepBbie 10 cekyHa coBepuiaer N=50
o0opoToB. Cunrtast BpaleHHe Baja paBHOYCKOPEHHBIM, OMPEIEIUTh YIJIOBOE YCKOPEHHUE.

Bapwuasnr 6.

3anada. Haittu paguyc R Bpatatoierocst kojieca, €Ciim U3BECTHO, YTO JJMHEWHAs! CKOPOCTh VI TOUKH,
nexarnieit Ha o0ose, B 2,5 pa3a 00bIle JUHEHHON CKOPOCTH V2 TOUYKH, JIeXKAIIeH Ha PACCTOSTHUH =5
cM OJIKe K OCH KoJieca.

Bapwuant 7.

3amava. Touka IBUIKETCS TTO KPUBOM C MOCTOSTHHBIM TaHTCHIIMAJIbHBIM ycKOpeHueM at=0,5 m/c2.
OnpenenuTp MOJHOE YCKOPEHHUE a TOUYKU Ha yJacTKe KPUBOM C painycoM KpuBU3HBI R=3 M, ecnu
TOYKa JBM)KETCSA HA 3TOM YYacCTKE CO CKOPOCThIO V=2 M/C.

Bapwuanr 8.

a. 3anava. ['ups maccoit m=10 kr magaet ¢ BeicoThl h=0,5 M Ha TIOJICTAaBKY, CKPEIUICHHYIO C
npyxuHO# xecTKkocThio k=30 H/cm. Onpenenure npu 3ToM cMeIeHUE TPYKUHBI X.

Bapwuant 9.

3anada. K teny maccoil 2 Kr, HaxoasuieMycs Ha TOpU30HTAIIbHOM MOBEPXHOCTH, IPpHIIOKeHa cuia 20
H, nanpasnennas Buu3 nox yriiom 30° k ropuzonty. Kosddunument tpenus 0,1. Onpenenure
ycKopeHue Tena. YeMy OyIeT paBHO YCKOpEHUE Tefa, eciu Kod(h(UIUEHT TpeHus ctaHet paBHbIM 0,67
Bapwuant 10.

3amaua. KonpkoOesxen maccoii 60 Kr, CTOS Ha KOHBKaX Ha JIbay, OpocaeT B TOPU30HTAIHLHOM
HampaBIeHUHN KaMeHb Maccoil 2 KT co ckopocThio 10 M/c. Ha kakoe paccTosiHEe OTKaTUTCS TIPU ATOM
KOHBKOOEKell, ecIi K03 (HUIMEeHT TpeHus KoHbKOB o siex 0,027

Bapuanr 11.

3anava. [Tyns maccoit m=15 1, eTsmas ¢ ropu30HTaIbHON CKOpOCThIO V=0,5 KM/C, OnaiaeT B
OamIMCTUYECKUN MagTHUK Maccoil M=6 kr u 3acTpeBaeT B HeM. Omnpeenure BhICOTy h, Ha KOTOPYIO
MOJHUMETCS MAsTHUK, OTKAUHYBIIUCH MOCJE yapa.

Bapuanr 12.

3anaya. YenoBek, CTOSIIINI Ha ckaMbe JKyKOBCKOTO, JIEP)KUT B pyKax CTepKeHb JIUHOU [=2,5 M u



Maccoi m=8 KI, pacroJI0KeHHbIN BEPTUKAIBHO BJIOJIb OCH BpPAIIEHUS CKaMeHKU. JTa cuctema (CKambsi
1 4eNIoBeK) 00naaaeT MoMeHToM nHepuuu J=10 kr-M2 u Bpamaercs ¢ yactoToi vI1=12 mun-1.
Omnpenenure 4acTOTy V2 BpallleHUsI CUCTEMBI, €CJIU CTEPKEHb IOBEPHYTh B TOPU30HTAILHOE
I10JIO’KEHHE.

Bapuanr 13.

3anaga. K 0601y omHOpOAHOTO UCcKa paguycoM R=0,2 M mpriio)KeHa MOCTOsSIHHAS TaHTCHITHATbHAS
cwia F=100 H. Ilpu BpaiieHuu Ha JUCK AEUCTBYET CUJIa TPEHUSI, MOMEHT KoTopoit MTp=5 H M.
Omnpenenure Maccy IUCKa, €CJIU U3BECTHO, YTO OH BPAILAETCS C IOCTOSHHBIM YIJIOBBIM YCKOPEHHEM
e=100 c-2.

Bapuanr 14.

3amava. Teno maccoit m1=5 Kr ygapsieTcsi 0 HETIOJBHKHOE TEJIO Macco m2=2,5 Kr, KOTOpPO€ Mocie
yAapa HauMHaeT JIBUraThcs U MpHoOpeTaeT KuHeTHYecKyto sHepruto 5 [x. Cunras ynap
LEHTPaAJIbHBIM U YIIPYTUM, HAUTH KHHETUYECKYIO SHEPTHUIO MIEPBOT0 Tela J0 U Mocie yaapa.

Bapuanr 15.

3amava. [IpeneOperast TpeHHEM, ONIPENETUTE HAMMEHBIITYIO BEICOTY h, ¢ KOTOPO# TOJ’KHA CKAaThIBATHCS
TEJEKKa C YeJIOBEKOM IO KeJ00y, MepexoIieMy B IETI0 paguycoM R=6 M, 1 He 0TOpBaThCs OT HETO
B BEpXHEHN TOUYKE NETIIN.

Bapuanr 16.

3anaga. Teno nmepeMecTUioch U3 TOUKU A ¢ KoopauHaTaMu x1=-1; y1=2 B TOUKy ¢ KOOpAMHATAMH
x2=5; y2=3. Cnenaiite yepTeK, HAUIUTE MEPEMENICHUE TeJla U €r0 MPOEKIUA Ha OCH KOOPAUHAT.
Bapwuant 17.

3amava. Kakas MontHoCTh HEOOX0AMMA ISl CKATUS MPYKUHBI HA 4 CM B TEYCHHE S5 C, €CITH JIJIST CHKATHS
e€ Ha 1 cm Tpebyercs cuna 2,5'104 H?

BapwuanT 18.

3amava. Teno, nBurasice 6e3 Ha4aIbLHOW CKOPOCTH, MPOIILIO 3a MEPBYIO CEKYHAY | M, 3a BTOpYIO - 2M,
3a TPETHIO - 3M, 32 YETBEPTYIO - 4M U T. 1. MOKHO JIM CUUTATh TAKOE JIBUKEHUE PABHOYCKOPEHHBIM?
Bapwuant 19.

3amaga. Msta cBoOoIHO magaet ¢ BeICOTHI 270M. Pasnenuts 3Ty BbicoTy Ha Tpu yactu hl, h2, h3 Tax,
YTOOBI HA MPOXOXKJICHUE KAXKIOM U3 HUX MOTPEeOOBAIOCH OJTHO U TO K€ BpEMsI.

Bapwuant 20.

3anaua. [IpoBosioka BeIaepkUBaeT rpy3 Maccbl mmax=450 kr. C KakuM MakCUMaJbHbIM YCKOPEHUEM
MO>KHO MOJAHUMATH Irpy3 Macchl m=400 KT, IOJBEIICHHBIN HAa OJJHON MTPOBOJIOKE, YTOOBI OHA HE
obopBanach?

BapwuanT 21.

3anaua. [To HaKJIIOHHOM TIOCKOCTH JUIMHOM 25 M 1 BbIcoTOM 10 M mogHMMaeTcs TeNo ¢ ycKkopeHueM 25
cm/c2. KakoBa B 3TOM cilydae cujia TATH, €ClId KOA(P(PHUIMEHT CONPOTUBIICHUS ABUKEHUIO COCTABIISET
0,27

Bapuanr 22.

3anaua. [Toe3znq maccoit 2000 T uAET O TOPU3OHTAIBHOMY YYaCTKY IIYTH C TIOCTOSIHHOM CKOpOocThio 10
Mm/c. Koaduuument tpenns pasen 0,05. Kakyto MOITHOCTh pa3BUBAET TEIJIOBO3 HA 3TOM ydacTke?
Bapuanr 23.

3anaua. [Toe3n npoxoaut Moct muHOM 450 M 3a 45 ¢, a MuMoO OyJKM CTpeloyHuKa - 3a 15 c.



BoruncnuTe 1amHy noesaa U €ro CKOpocTh.
Bapuanr 24.
3anaua. Ha Basm HaMmoTaHa HUTB, K KOHILY KOTOpO# IojiBenieHa rupbka. [Ipu paBHOMEpHOM JBUKEHUU

rupbku 3a 10c ¢ Bana cMotanock 12 M Hutu. KakoB paauyc Bana, eciii oH nenain 60 06/MuH?

Bapuanr 25.

3anaua. Cuia rpaBUTallMOHHOTO B3aUMOAECUCTBUS MEXKAY JIByMs IIapaMM, HaXOAAIIMMHKCS Ha
pacctostauu 1 M, paBHa 9 H. YUemy OyneT paBHa cuiia B3aUMOJCUCTBUS MEXKIY ITUMU IIapaMH, €ClId
paccTosiHuE MEXy HUMHU YBEIUYUTH 10 3 M?

Bapuanr 26.

3anaua. C kakoil cusoi OyAeT JaBUTh Ha THO MIaXMaTHOU KJeTH rpy3 macchl m=100kr, eciu KiIeTh
MOJTHUMAETCs ¢ ycKopeHueM a=24,5 cm/c2.

Bapuanr 27.

3amava. C KakKM yCKOPEHUEM CKOJIB3UT OPYCOK 10 HAKJIOHHOM IIOCKOCTH ¢ yriioMm HakioHa 300 mpu
ko3 dunrente Tpenus, papaom 0,27

Bapuanr 28.

3anaua. Ecnu AnmHy MaTeMaTnyeckoro MasiTHUKa YMEHbIIUTh, KOTAa OH MPOXOAUT MOJIOKEHHE
paBHOBECHS, I YBEJIMYUTh B T€ MOMEHTBI, KOT/Ia €ro OTKJIOHEHHE MAKCUMAJIbHO, TO aMIUIUTYA
KoJieOaHW MasTHUKA HAYHET Bo3pacTath. [louemy?

Bapwuant 29.

3amava. Ha xakoii BRICOTE JOIKEH HAXOUTHCS NCKYCCTBEHHBIN CITYTHUK 3€MJIH, YTOOBI €0 Mepro.I
oOparenus OblT paBeH 24 9?

Bapwuant 30.

3anaua. [Ipu B3BemMBaHUN HAa HEPABHOTUIEUHBIX PHIYaKHBIX BECax Macca Teja Ha OJHOU Yalllke
nonyyunack 0,3 kr, Ha apyroi 0,34 kr. OnpeneauTh UICTUHHYIO Maccy Tena.

Bapwuant 31.

3anaga. DoTOHHAs pakeTa IBMXKETCSI OTHOCUTENBHO 3eMiu co ckopocThio 0,6 c. Bo ckonbko pa3
3aMeJUIUTCS X0/ BpEMEHH B paKkeTe C TOUKU 3peHHsI 3¢eMHOro Habironaress?

Bapwuant 32.

3amaua. Kakyro ckopocTh JODKHO UMETh JBUXKYIIEECs TeJI0, YTOObI ero MpeiebHbIe pa3Mephl
YMEHBIIWINCH B 2 paza?

BapwuanTt 33.

3anava. J[mMHa MUHYTHOM cTpesiku OameHHbIX yacoB MockoBckoro yHuBepcutera 4,5 M. C kakoit
JTUHEIHON CKOPOCTBHIO MepeMeIIaeTcs KOHEll CTPENKU?

Bapuanr 34.

3anaya. YckopeHue cBOOOJHOrO MajieHus: y HoBepXHOCTH JIyHBI B 6 pa3 MEHbIIE YCKOPEHUS
CBOOOIHOTO MaJEeHUs Yy MOBEPXHOCTH 3eMJIU. BO CKOJIBKO pa3 BBIIIE U IANIbIIE MOXKET MPBITHYTh
yenoBek Ha JlyHe, yem Ha 3emuie?

Bapuanr 35.

3anaga. Ha oHOM KOHIIE HUTH, IEPEKUHYTON Yepe3 010K, mojaBerieH rpy3 maccbl m=500 r. M3BecTHO,
YTO HUThH HE OOPBIBAETCA, €CIIM HA JIPYroM €€ KOHIIE 3aKpEMUTh I'py3 Macchl M=2T 1 0CTOPOKHO

OTIIYCTHUTH CTO. KaKyro CUITY HATSAXKCHUSA T BBLACPKHUBACT B 3TOM CJIydac HHUTH?
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Bapuanr 36.

3anaqa. [Touemy HarpyXeHHBI aBTOMOOHIIb TIPH TOM e MOILITHOCTH JIBUTATEIISI UMEET MEHBLIYIO
CKOPOCTb, YEM HEHArpyKEHHBIN?

Bapuanr 37.

3anaua. Teno maccoii 20 Kr HOAHMMAIOT IO HAaKJIOHHOM IUIOCKOCTH Ha BBICOTY 6 M, IpUYEM BJIOJIb
MI0CKOCTH OHO Tponio 10 M. Haliqute paboTy cuiibl TpeHUs, €CIU CHJla TATH NapaijiesibHa
IJIOCKOCTH, a ko3 duunent tpenus 0,2.

Bapuanr 38.

3anmaua. Kakyro CKOPOCTh JTOJKEH UMETh UCKYCCTBEHHBIN CITyTHUK 3eMIIH, YTOOBI 00PAIAThCSI 110
Kpyrosoii opoure Ha BeicoTe 600 kM Haja nmoBepxHocThio 3eMin? KakoB nepuon ero odparienus?
Bapuanr 39.

3anaua. ['py3 maccoit 0,1 Kr, HoJBEIIEHHBIN Ha MPYKUHE, COBEPILIAET TapMOHUYecKue Konebanus. Bo
CKOJIBKO pa3 yBEIIMYUTCS MEePUOJI KOJIeOaHUH, €CJIM K HEMY NMPUKPENUTh rpy3 maccoit 300 r?
Bapuanr 40.

3amava. Haiinure nmeproa Maabix KoJieOaHUH )KUAKOCTH B COOOMIAIOIIMXCS COCYIaX Pa3HOTO CEUCHUS.
BricoTa cTonba >KuIKOCTH B COCTOSIHMM paBHOBecHs paBHa H (cedeHnem TpyOKH MX COEIMHSIONIEH
npeHeopeyn ).

Bapuanr 41.

3anaua. MaremaTHuecKUil ¥ IPY>KUHHBIN MasgTHUKUA COBEPLIAIOT KOJIeOaHHE C OJIMHAKOBBIM MEPUOJIOM.
OmpenenuTs Maccy rpysa Npy>KMHHOTO MasSTHHUKA, €CJIM KOA(DOUIIMESHT )KeCTKOCTH TIpykuHbI 20 H/Mm.
Jnunaa auty mastarka 0,4 M.

Bapuant 42.

3amava. /[Ba cOOBITHS B HEKOTOPOH WHEPIIMAIBHOM CHCTEME OTCYETa MPOUCXOAT B OJTHON TOUKE
OJTHOBpeMeHHO. bynyT 1 3Tu coObITHS 0THOBpeMeHHBIMU B Apyroit UCO?

Bapuant 43.

3anaua. bykcup Tonkaet o peke 6apxky. OTHOCUTENBHO KaKUX TeJI OTCUeTa Oapa IBUKETCS?
OTHOCHUTENBHO KAaKOTO Tejla OHA MOKOUTCS?

Bapuant 44.

3agaua. Teno magaet ¢ BbIcOThl 1960 M. Kakoit myTh OHO MPOXOAUT B MOCJIEAHIO CEKYHy TajicHus ?
Bapuant 45.

3amaua. Pannyc pabodero koneca ruipoTypOuHbI B 8 pa3 Oonbliie, a yactora BpaieHus — B 40 pa3
MEHbIIIE, YeM Y MapoBoil TypOuHbl. CpaBHUTH JIMHEIHBIE CKOPOCTH U YCKOPEHUS TOYEK 000/1a KoJiec
TypOUH.

Bapuant 46.

3anauva. Kakyro crily HaJ0o IPUIIOKUTH JJIs TOIbEMA BaroHeTKU Maccoi 600 Kr 1o 3cTakaze ¢ yrioM
HakioHa 300, ecau ko3 HUIMEHT COPOTUBIICHUS ABUXKEeHUIO paBeH 0,057

Bapuanr 47.

3amaga. Akpobar maccoit 80 Kr, cpbIrHYJ ¢ BBICOTHI 10 M 6€3 HauanbHOM CKOPOCTH, IPOTHYI
CTPaxOBOUYHYIO CeTKy Ha paccTtosiHue 40 cMm. KakoBa MakcuMasnbHas ynpyras cuia, BOSHHUKILAs B CETKE
IIPU TAKOM Nporude?

Bapuanr 48.

3amaga. Monot maccoit 1000 kr nagaet ¢ BbICOTHI 1,8 M Ha HakoBanbHIO. JlmuTenbHOCTh yaapa 0,1 c.
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VYnap Heynpyruil. Onpenenaure cpeiHee 3HaueHUE CUIIbl B3aUMOJICHCTBYS MOJIOTa U HAKOBAJIbHU.
Bapuanr 49.

3anaua. JIyHa, KaKk U3BECTHO, SIBJISIETCS] €CTECTBEHHBIM CITyTHUKOM 3eMJIu. MOXHO JIM CUUTATh
CPEIHIOI0 CKOPOCTH JBIKEHUS JIyHBI 110 €€ opOuTe mepBoii KOCMHUYECKOM CKOPOCTHIO /ISl 3eMITH Ha
paccTosIHUM, PAaBHOM pacCcTOsIHUIO OT 3eMuu 110 JIyHbl? Boruncnute cpeiHion cKopoCTh ABUKEHUS
JIyHBI.

Bapuanrt 50.

3anaua. Kak oTHOCATCS JUIMHBI MAaTEMATUYECKUX MAaITHUKOB, €CJIM 33 OJJHO U TO ’K€ BPEMSI OJIUH U3

Hux copepuiaet 10, a agpyroit 30 konebaHuii?
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