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PABOYAA NPOrPAMMA YYEBHOW OUCLUUNIUHBI
B1.0.18 MexaHuKka

1. Koa n HaumeHoBaHue HanpaBneHua nogrotoBku/cneynanbHocTu: 03.03.02 Pusmka

2. Mpodunb nogrotoBku/cneymnanmsaumna: Pusmka TBepaoro rena; Prusmnka nasepHbIX U
cneKkTpasibHbIX TEXHONOrNM

3. KBanudukauma BbinyckHuKa: _6akanasp

4. dopma oby4yeHMA: o4Hasd

5. Kacbegpa, oTBevarwwan 3a peanusaumio gucumnnuubl: 0801 kadenpa obLuen dpusnkm
CocTaBuTenu nporpaMmmoil:

MepembgaHuH Anekcen Bacunbesud, 0OKTOpP dU3UKO-MaTEMATUYECKUX HAYK

7. PekomeHpoBaHa: Hay4yHo-meTogmndecknm coBeToM dmn3nyeckoro pakynerera,
npotokon Ne 6 ot 23.06.2022r.

8. YuebGHbIn roa:_2022/2023 CemecTtp(bl)/TpumecTp(bl): 1



9. Llenn 1 3apaum y4e6HON ANCUUNIUHDBI

Lensamu ocgoeHuss y4ebHoU OucuuniuHbl 6J/s1F0MCcs:

O3HakomreHne CTyLeHTOB C OCHOBHbIMWU MOSIOKEHUSAMU MEXaHUKU KakK Hayku O ABMXEHWUU
MaTepuanbHbix Ten. B pesynbrtate npoxoxaoeHus Kypca CTyOEeHT [OSDKEeH MonyYnTb
npegcraBneHne 0 MectTe MexaHKM B COBPEMEHHOM (DU3NYECKON KapTUHE Mupa, WH(opMaumio
006 OCHOBHbIX (PM3MYECKUX ABMEHUSX U PyHAAMEHTaNbHbIX 3aKOHaX MeXaHUKW, COBPEMEHHbIX
MeTodax uccrneoBaHusa MexaHudecknx cucteM. CTyaeHT QOMMKEH Hay4UTbCS CaMOCTOSATENbHO
pelwaTtb U CTaBUTb 3aJa4v UccnegoBaHNs MeXaHUYEeCKMX CUCTEM, NPOBOANTL KONMMYECTBEHHYHO
OLIEeHKY (PU3NYECKUX BENUYNH, XapaKTEPU3YIOLLUX COCTOAHNE MEXaHNYECKOM CUCTEMbI, UCKaTb U
0OMeHMBaTbLCA Hay4YHOM MHPOpMaLMEN N OLEHMBATL CTENEHb €€ AOCTOBEPHOCTH.

3adayu yyebHoul OucuunauHbI:

e oOBnageHne dyHOAMEHTANbHLIMA MOHSATUSIMM  KNACCUMYECKOW U PEensiTUBMCTCKOM
MEXaHWKU;

pa3BUTNE HaBbIKOB CAMOCTOSITENBHOMO HAay4YHOro UccneaoBaHus omMsnYeckmx sagay;
oBnajgeHve MeToammn NOCTaHOBKU U peLleHns 3aaa4 MeXaHUKu;

Hay4YUTb YMEHMIO CTaBUTb LIENM SKCNEPUMEHTANbHOIO MCCeA0BaHUS;

OCBOEHME MEeTO/[]0B 3KCMEePUMEHTaNbHOro UCCNeaoBaHNA MexaHUYeCcKUX CUCTEM;

YMEeTb UHTEePNpeTUPOBaTb pe3ynbTaTbl PU3NYECKOro IKCNEePUMEHTa U NPEACTaBNSATb UX B
HarnagHoMm Buge.

10. MecTo yuyebHOM ancuunnuHbl B cTpykType OMOI:

OucunnnuHa «MexaHuka» OTHOCUTCS K aucumunnuHam 6as3oBon 4Yactu uukna b1 ocHoBHOM
obpasoBaTtenbHOM NporpamMmmbl NoAroToBkn 6akanaspos no HanpasneHunto 03.03.02 «duaunkay.
[Ona ocBoeHus gucumnimHbl «MexaHuka» HeoOXOAWMbI 3HAHWUS, YMEHUSI U KOMMeTeHuuw,
noslydeHHble B XO4e W3y4YyeHus cnegyowmx gucuunnuH: «MatemaTuyeckui aHanmsy,
«AHanuTnyeckass reomeTpua U nuMHenMHaa anrebpa» OCHOBHOM  npodeccrnoHanbHOW
obpasoBaTtenbHOM NporpamMmmMbl NOArOoTOBKM Gakanaspos no HanpasneHuto 03.03.02 «dusnkayr.

B pesynbTaTe npoXoXOeHua OaHHOW OMCUMNIIMHBE Obyvarowminca OOoMmKeH npuobpectun
3HaHUSA, YMeHUd, HaBblkM o0bLlenpodeccnoHanbHbiX U NPOodeCcCMOHanbHbIX KOMNETEHLUNA,
HeobXxoanmbIx Anst obecneyeHns TpynoBbix PyHKunn A/01.5 «OcywecTeBneHne nposeaeHns pabot
no o6paboTke 1 aHanNM3y Hay4YHO-TEXHUYECKON MHGOPMaLMM N pe3ynbTaToB UCCNeN0BaHU» W
A/02.5 «OcyuwecTBneHme BbINOSIHEHUS 3KCNEPUMEHTOB W  OMOpMMeHNa pesynbTaToB
nccnegoBaHnn n paspaboTtok» npodeccmoHanbHoro craHgapta 40.011 «Cneumwanuct no

Hay4HO-UccnegoBaTeNbCKMM U OMNbITHO-KOHCTPYKTOPCKMM paspaboTkamy.

[aHHaa gucuunnuHa saBnsieTcs npeawecTteylowen ana  obuenpodeccnoHanbHbIX U
npodeccuoHanbHbIX AUCUUNITMH, TakKUX Kak « TeopeTuyeckas MexaHuka u MexaHuka CrmoLHbIX
cpea», «AcTpodusmka», «Pu3mka KOHOEHCUPOBAHHOIO COCTOSHUAY», «MonekynsapHas
cnektpockonuay, «Kpuctannoguaunka u kpuctannorpadpuay, «Ontnyeckad CnekTpocKonus
TBEPAOro Tenay. 3HaHus, NOyYeHHbIe NP OCBOEHUN ANCUMNNNHBI «MexaHukay, HeobxoanMbl
npu MNPOXOXAEHUN MNPOU3BOACTBEHHbLIX MPAKTUK W BbINONHEHMM 6GakanaBpCKOW BbIMYyCKHOM
KBanudukaumoHHom paboTbl pusnke.



11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA NO AucuunnuHe/Moaynko (3HaHUA, YMeEeHuUs,
HaBblKWN), COOTHECEHHbIEe C NNTaHUPYeMbIMU pe3yfibTaTaMU OCBOEHMA obpa3oBaTesibHOM
nporpamMmmbl (KOMNEeTEHLUAMU) U MHAUKATOPAMU UX AOCTUKEHUS:

Kog HasBaHue Kog(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHUs
KOMMeTeHuMn
OrllK- CnocobeH OlK-1.4 | Pewaer Tunosble | CTYOEHT OOMMKEH:

1 NPUMEHSITb sajaun ¢ ydyerom | 3HATb OCHOBHbIE MOJIOXEHUS MeXaHUKM W eé
0a3oBble 3HaHUSA B OCHOBHBIX OHSTMIA 1 | PA3AEII0B, Takux Kak: KMHemaTtuka, AvHamuka
obnactn dumsuko- YacTuupbl U abcomnTHO TBEPAOro Tena, crtaTuka,
MaTemMaTU4EeCKMX 1 oBLnx 3 areMeHTapHasi Teopusi  yMNpyroctu, OCHOBbI

(Mnm) 3akoHOMepHocTew, Teopun konebaHWA M BOMHOBLIX MPOLLECCOB,
€CTECTBEHHbIX ChopMynMpoBaHHbl | OCHOBHbIE NONOXeHUs rmapoaMHaMuKu,
HayK B cchepe X B pamkax 6a30Bbix | OCHOBHbLIE MOJIOXEHNA cneuvanbHOW Teopun

ceoeit AVCUMNINH OTHOCUTENbHOCTY;
I'IE)O(beCCI/IOHaJ'IbHO ECTECTBEHHbIX HayK yMeTb:  MPUMEHATb  33KOHbI  MeXaHuKM  Ans
" 0eaTenbHOCTY; aHanus3a SBNEeHWn npupoabl N TEXHUYECKMX
(npexae BCEro MpOLIeCCOB, CO34aBaTb 3fIEMEHTapHble MOOEenNu
XUMAM,  BUOTIOTWN, | qexaHmyeckmx cuctem " NpoBOANTb
3Konoruu, Hayk O | cOOTBETCTBYIOLLNE OLEHOYHbIE PACYETHI;
3emIie 1 YenoBeke) BNagetb: MeTodaMu MOCTPOEHUSI  MPOCTbIX
MaTemMaTU4EeCKMX mMoaenemn MeXaHN4YeCKnx
cucteMm, MeToAaMn KavyeCTBEHHOro aHanusa
MEeXaHUYEeCKNX CUCTEM
OrK-1.5 | Ymeer CTyOeHT JOIDKEH:
MCMONb30BaTh 3HaTb MeToAbl pelueHNst TUMOBbLIX (OU3NYECKUX
3HAHUS OCHOBHBIX 3ajay aHanM3a MexaHU4eckux CUCTEM;
yMeTb  BblOMpaTb  OnNTUMarbHble  CrocoObl
3akoHoB peLueHus 3agad MEXaHUKN, oLeHnBaTb
€CTECTBEHHOHAY4HbI | gnekBaTHOCTL HANOEHHOTO PeLLeHus;
X AMCUUNITMH B BNageTb MeToAaMu MOCTPOeHUst (PU3NYECKON
npogeccmoHanbHon | MoAenu nccneayemoro siBfeHust.
OeATenbHOCTU
OriK-1.6 Bnap'ee'r HaBblKaMN CTy,lJ,eHT OOJDKEeH:
UCMONb30BaHNS 3HaTb: OCHOBHblE MPUHLMMbI  COBPEMEHHbIX
3HaHWII 0 MeTOaAX METOOO0B WCCMNEeAOBaHUA MEXaHUYEeCKMX CUCTEM,
MX OOCTOMHCTBA, He4OCTAaTKN U OrPaHUYEHUS;
nceneposanns, YMEeTb: OCYLLEeCTBMSATb  MOWUCK  Hay4HOW
COBPEMEHHbIX MHOPMAaLIUK, OLIEHNBATb €€ J0CTOBEPHOCTb;
KOHUenuusx, BNageTb: TEXHOMOIMAMM  MOWCKA  Hay4YHOM
JOCTUMXKEHUSAX U MHpopmaumnm
OorpaHUYeHusIx
€CTEeCTBEHHbIX HayK
npw peLleHnn
NpPaKTU4eCcKmX
3apay,
CTPYKTYpUpOBaHUS
€CTECTBEHHO-
Hay4HOM
WHopmaunm
OrlK- CnocobeH OlK-2.1 | Beibupaet n CTyOeHT JOMKeH:
2 NpoBOAUTb ucnonb3ayeT 3HaTb MeToAdbl  WU3MEPEHWA  MexaHU4ecKux
Hay4Hble COOTBETCTBYIOLLME BEIMYMH, TaKMX Kak: pacCcTosiHMe, Macca, Bpewms,
nccnenoBaHus pecypcbl, cuna, MOMEHT MHEpPLMK, U T.M.;
pU3nYecKmx COBPEMEHHbIe YMeTb: NPOBOAUTb  U3MEPEHMS1  YyKasaHHbIX
00BEKTOB, CUCTEM MEeTOOVKA U BENUYUH c MOMOLLIbIO nabopaTtopHoro
N NPOLIECCOB, obopynoBaHue ans | obopyaoBaHus;
obpabaTbiBaThb U nposeaeHust BnageTb: HaBblkaMy npoBedeHust OU3NYecKoro
npeacTaBnsATb 3KCnepuMMeHTanbHbl | 3KCMEPUMEHTa, HaBbIKaMK paboTbl c
3KCnepuMeHTarnbH X UccneaoBaHun COBpPEMEHHbIM nabopaTopHbIM 060pyA0BaHNEM
ble JaHHbIE; nM3MepeHni




OlK-2.2 | ObpabaTbiBaeT n CTyOeHT JOIDKEH:

npeacrtasnseT 3HaTb 3NIEMEHTaPHYI0 TEOPUIO U3MEPEHUN;

Nony4eHHble YMeTb BbIABMATb MCTOYHUKM  MOrPELUHOCTEN

3KCNepyMeHTanbHbl | U3MEPEHU, BbIOUpPaTb ONTMManbHble CMOCOObI

€ JaHHble ans N3MeEpPEHUI;

nonyyeHusi BnageTb  MeTodaMy  OLEHKU BEMNYMH

0B60CHOBaHHbIX norpeLuHocTemn n3mMepeHui, MeTodamum

BbIBOAOB HarnggHoro npeacTaBneHus pe3ynbTaTtoB
n3mepeHunm

12. O6bem aucumnnmnHbl B 3a4€THbIX eaMHULax/yac. (6 coomeemcemeuu ¢ y4ebHbIM rraHoMm)
- 7/252

Pdopma NpoMeXyTOHYHON aTTecTaLuumm 3a4€T/aKk3aMeH

13. TpyaoémkocTb No BMAAM y4e6HOM paboTbl

TpyaoéMKOCTb
Bug yuebHow paboTbl Bcero [lo cemecTtpam
1-bIll cemecTp
AyONTOpPHbIE 3aHATUS 162 162
nexkumm 54 54
B TOM 4uche: npakTuyeckne 36 36
nabopaTtopHble 72 72
CamocTodartensHas paborta 54 54
B TOM 4Yucne: kypcoBas pabora (MpoekT) — —
dopma NPOMEXYTOUYHON aTTecTaumm 36 36
(3k3ameH — 4ac.)
Utoro: 252 252

13.1. CopepxaHme aNCUMNIINHBI

Peanunzauus
pasfena
Ne HanmeHoBaHue pasgena OncumMnnunHbI
CopepxaHve pasgena aMcunnimHbl
n/n ONCUUNNKUHBI C MOMOLLbIO
OHNanH-
Kypca, QYMK*
1. Nlekumnn
1.1 | KnHematuka 1. MpeameT 1 3agavm MexaHunKm Kypc obuien
2. KuHemaTunka maTepuanbHON TOYKM dursmkm -
3. PasnoxeHne yckopeHus Ha KOMMOHEHTbI. [BuxeHune MexaHuvka
MO OKPYXHOCTH. (edu.vsu.ru)

4. IHepumanbHble cuctemMbl oTcuéTa. [NpeobpasoBaHus
anunes, nx MHBapuaHTbI.

1.2 [OuHamuka yacTtuubl 5. Macca, nmnynec. Cuna, npumepbl cun. 3akoHbl
HbloToHa. 3agada ABYx Ten, UEeHTP Macc CUCTEMBbI Ten.
6. 3akoH coxpaHeHunsa uMmnynsca. JuHamuka To4ku
nepeMeHHON Macchbl, peakTUBHOE ABUXKEHUE.

7. [BWXeHne B HemHepumarsbHbIX CUCTEMAX OTCYETA.

1.3 | Paborta n aHeprus 8. Paborta, mowHocTb. PaboTta paBHoaencTByoLwEeN
CUIbl 1 KMHeTU4Yeckas aHeprus. Knaccudumkauns cun.
9. MNoTeHumManbHasa aHepPrns n rpagmeHT. 3akoH
COXpPaHeHUs MeXaHN4YEeCKON SHEPrumn.

10. CTONKHOBEHMS YacTul,.

11. MoMeHT umnynbca u MOMeHT cun. 3akoH
COXpaHeHUs MOMeHTa UMnynbca.

Konnoksuym 1.

1.4 MexaHuka TBEpOOro Tena 12. KuHematumka TBEpaoro tena. Buabl asmxeHus
TBEpAOro Tena.

13. MomMeHT nmnynbca Tena npu BpaLleHur BOKpYr
3aKpennéHHoM ocu. [maBHble OCK U rMaBHbIe MOMEHTbI
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nHepumn. Pabota momeHTa cun. Teopema [MovireHca-
LTenHepa.

14. InHamuka TBEpAOro Tena M'mpockon, BblHY>XAeHHas
npeLeccus rmpockona.

15

Ll,eHTpaanoe none n 3akoH
TAroTeHnA

15. OcobeHHOCTU OABWKEHUS YacTULbl B LLEHTparnbHOM
none. 3akoHbl Kennepa.

16. MNapameTpbl annunTnyeckux opbut. Kocmmnyeckune
CKOPOCTMU.

1.6

Ynpyrue cBoncTea TBEPAbIX
Ten

17. MNoHsiTne 06 ynpyrux ceoncteax Ten. Bugebl
aedopmaunii. 3akoH Nyka. PactsxeHne n cxatne
CTEPXXHEN. QHeprusa ynpyron gedpopmauiyn.

18. Mopaynb BcecTopoHHero cxatusa. Casur, MoayInb
KpyYeHus.

1.7

KonebaHusi n BonHbl

19. KonebatenbHoe aBmxkeHue. [apMmoHmnyeckui
OoCLMNIATOP. YpaBHEHUE U 3aKOH rapMOHNYECKMX
konebaHun.

20. OHeprusa konebaHuin. CrioxxeHne konedaHun.
BekTopHble gnarpammei.

21. 3atyxatowme konebanns. BoiHyXAEHHbIE
konebaHus, pe3oHaHc.

22. BonHbl B ynpyrow cpege. ®asoBasi CKOPOCTb,
nepeHoc aHeprun B BonHe. Ctos4mne BonHbl. ekt
Honnepa.

Konnoksuym 2.

1.8

OCHOBbI MexaHuKn
YKUAKOCTEN U ra3oB

23. OCHOBHbIE MOHATUS MEXAHWKM CMOLLUHbIX cpes.

MeTtoa Sinepa onncaHuns ABMXEHUSA CMNOLLHON cpeabl.

Mmopoctatuka. TeyeHne naeanbHOM XNULKOCTU.
YpaBHeHune bepHynnun, opmyna Toppuiennu.

24. TedeHwne BA3KOM Xngrkoctn. Popmyna HetoToHa.
®opmyna MNMyasénns. Kputepuin nogobus. Ymcno
PenHonbaca.

1.9

OcHoBbI cneumansHon
TEopUN OTHOCUTENBHOCTY

25. TloCcTOSIHCTBO CKOPOCTM cBETa, OnbIThbl P30 n
MawikenbcoHa. MNMoctynatel CTO.

26. 3ameagneHve BpeMeHn 1 CoKpaLleHne ONUHbI.
MpeobpasoBaHusa JlopeHua, nHTepsan.

27. PenatuBuctckas auHamuka. PenatuBucrckas
3Heprvsa. OKBUBANEHTHOCTb MACChl U SHEPIUU.

2. MNpakTnyeckue 3aHATUA

2.1

KnHematuka

1. PaBHOMepHOE OBWKEHNMe.
2. PaBHOyCKOpEHHOE ABWKEHNE.

Kypc obuien
@Mamm -

MexaHuka
(edu.vsu.ru)

2.2

[nHamunka yacTuubl

3. [IBu>XeHne Ten Ha HaKMOHHOW NIOCKOCTH.

4. [IBxeHne nog AENCTBMEM CUilbl CONPOTUBNEHUS,
CUIbl TPEHUS.

5. [IBMKeHNe B HENHepLUMarnbHbIX CUCTEMaX OTCHETA.
6. [IBMXeHne Ten nepemMeHHOn Macchl.

2.3

PaboTta n aHeprus

7. Pabota cunsl.
8. 3akoHbI CoXpaHeHMs UMNynbca U AHepPrun
9. KoHTponbHas pabora.

2.4

MexaHuvka TBEpAoro Tena

10. Kunematuka TBEpPLOro Tena.
11. lnHamuka TBEpAOro Tena.

2.5

LleHTpanbHoe nore 1 3akoH
TATOTEHUSA

12. [1BnkeHune B Nosie TAroTeHus.

2.6

Ynpyrvue cBovcTBa TBEpPAbIX
Ten

13. Ynpyrue cBoncTBa TBEPAbIX TEN.

2.7

KonebaHus n BonHbl

14. M apmoHnyeckme konebaHus, 3aTyxarowme
KonebaHus.

15. BblHy>xaeHHble konebaHus. BonHbl, acdbdekT
Honnepa.

2.8

OcHoBbI MeXaHUKKN
XNOKOCTEN U ra3oB

16. M'mapocTtaTtuka. TeuyeHne ngeanbHOM XUOKOCTMU.
TeyeHne BA3KOW XXNOKOCTH.

2.9

OcHoBbI crieymansbHomn
TEOPUN OTHOCUTENBHOCTU

17. PenatuBncTckas MexaHuka.
18. KoHTponbHas paborTa.

3. llabopaTopHble 3aHATUSA
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3.1 BBoaHoe 3aHATHE MpaBuna TexHukn 6GesonacHOCTU Npu  BbiNonHeHun | Kypc obuien
nabopaTtopHbIX paboT No MexaHuke DU3NKK -
MexaHuka
(edu.vsu.ru)
3.2 Teopus norpeluHocTewn OcBoeHVe METOAMKN pacyéTa NorpeLHOCTen NpsiMbIX U
KOCBEHHbIX M3MEPEHWI Ha NMpUMepe onpeaeneHns
NAOTHOCTW Tena NpaBUITbHOW reoMeTpu4eckor hopMbl
3.3. JlaGopatopHas paboTta 1 OnpegeneHune NOTHOCTM TBEPAOro Tena, MMELLIEro
NpaBWIbHYI0 FEOMETPUYECKY0 hOPMY.
3.4 JlabopaTtopHas pabota 2 MamepeHune ckopocTu Nynn Metogom 6annmncTnyeckoro
MaATHUKA.
3.5 JlabopaTtopHas pabota 3 M3yyeHne gBmkeHns masaTHuUka Makcsenna.
3.6 JlabopaTopHas pabota 4 V3yyeHune BpawlaTensHOro ABMXeHNs Tena
JlabopaTopHas pabota 5 OnpepgeneHne oceBbIX U LEHTPOOEXKHBIX MOMEHTOB
3.7 MHepuun TBEPAOro Tena.
3.8 JlabopaTopHas pabota 6 SkcnepuMeHTanbHasa npoBepka Teopemsbl [NonreHca-
LUtenHepa
3.8 JlabopaTopHas pabota 7 M3yueHue rmpockona.
3.9 JlabopatopHas pabota 8 WccnepoBaHue konebarenbHOro OBWXEHMUS
PU3NYECKOro 1 MaTeMaT4eCKoro MasTH1Ka.
3.10 | JlabopaTtopHas pabota 9 OnpegeneHne Moaynsi ynpyroctm Metogom msrnba.
3.11 | JlabopaTtopHas pabota 10 OnpegeneHne Mmoaynsi caABuUra METOAOM KPYTUIBHBIX
koneb6aHun.
3.12 | JlabopaTopHasi paboTal1 M3yyeHune konebaHuit cBA3aHHbIX CUCTEM.
3.13 | JlabopaTopHas paboTal2 M3yyeHune 3atyxarolmx konebaHui.
3.14 3aKknunTenbHoe 3aHaTme

13.2. Tembl (pa3aenbl) OUCUUNIIMHBI U BUAbBI 3aHATUI

Buapl 3aHATUIN (KONWUYECTBO YacoB)
Ne HanmeHoBaHne TeMbl
CamocTosiTenbHas
n/n | (pasgena) avcumnnuHbl | Jlekumm MpakTnyeckue | JlabopaTopHble pa6oTa Bcero
1 KnHemaTtuka 8 4 0 3 15
2 [JvHamuka YyacTtuLbl 6 8 0 4 18
3 PaboTa 1 aHeprus 8 6 20 4 38
4 | MexaHvKa TBEpAOro Tena 6 4 30 4 44
LleHTpanbHOe none u
5 3aKoH 4 2 0 3 9
TArOTEHUS
Ynpyrue concTtea
6 TBEPAbIX 4 2 14 4 24
Ten
7 Koneb6aHuns 1 BONHbI 8 4 0 4 16
OcHOBbI MEXaHWKKX
8 KNOKOCTEN 4 2 0 4 10
1 rasos
OcHoBbl cneumansHom
9 Teopun 6 4 0 4 14
OTHOCUTEITbHOCTU
10 MeToauka npoBeaeHus 0 0 8 > 10
3KcnepuMeHTa
UTtoro: 54 36 72 36 198

14. MeToan4yeckue ykasaHmA Ans ooy4aroLWmxXcA No OCBOEHUIO AUCLUMIIUHDbI:

PaboTa c KoHCcnekTaMu nekuumn, YTeHne nutepaTypbl N0 NpeaMeTy; peleHne 3agad no Kypcy;
BbINOSIHEHWE W odopmrieHne nabopaTopHbIX paboT B TeyeHue cemecTpa; MnocTeneHHoe
OCBOEHME MaTeMaTU4eCcKux nakeToB (Hanpumep, Maxima v ap.).
CamocToaTensHas paboTta CTyQeHTOB B TeYeHe cemMecTpa BKNoYaeT cnegyouime
dopMbl paboTbl U BUObI KOHTPOIS:
e [MOAroTOBKA K MPAKTUYECKUM 3aHATUSAM;
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npyv MOAroTOBKE K MPaKTUYECKUM 3aHATUSAM Heobxoaumo npopaboTaTb TeopeTndeckue
BOMPOCHI 3aHATUA C WUCMNONb3OBaHWMEM MaTepuana nekuunm M pekoMeHayemon nutepatypbl,
noapobHo pasobpaTb NpUMeEpbl pelleHns 3aday, pas3obpaHHbIX Ha NeKUuMsax, BbIMOMHUTb
AOMallHWe 3aaHns No JaHHOW Teme;
e NOArOTOBKA K KOMNMOKBUYMY NO NIEKLNMOHHOMY KYPCY;
npyv MOArOTOBKE K KOMSOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoaumo npopaboTaTb
TeopeTudeckMe BOMPOCbI [OAHHOMO MOAYNA C UCNOMb30BaHMEM MaTepuana nekumn wu
pekoMeHayeEMON nuTepaTtypbl, NOAPOOHO pasobpaTb NpuMepbl, pa3obpaHHble Ha nekuusx,
BbINOJSTHUTbL AOMAaLUHWE 3a4aHNs MO JaHHOMY MOAYIO;
lMokasaTtenem ycnewHon Tekywen paboTbl CTygeHTa 4BMAAeTCs exeHeaenbHoe
BbINOSIHEHWE  3afaHMM  Ha  MNpakTM4yecknx  3aHATuax.  MeTogudeckoe  obecnedeHue
CaMOCTOATENbHOM PaboTbl CTYAEHTOB MO KypCy BKIOYaET:
e KOHCMNEKT NneKuun;
e OCHOBHYIO nuTepaTypy;
e [JONOJSTHUTESbHYIO NUTEpaTypy;
e yyebHO-MmeTOaANYECKOE 0becneyeHne ans camocToaTenbHoOM paboTol.

15. lNepeyeHb OCHOBHOM U [OOMOJSIHUTENLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oCHOBHas nutepaTypa:

Ne n/n NcToYHnK
KnuHckmx A.®. Kypc obLien umankm : mexaHvka n OCHOBbI TEOPUWM OTHOCUTENBHOCTHU : y4eb. nocobue
1 [ A.®. KnuHckumx, A.B. MepembsanuH, H.IN. CtagHas ; BopoHexcknii rocygapCTBEHHbIN YHUBEPCUTET. —

BopoHex : NsgaTtenbckui gom BI'Y, 2019. — 241 c.

Mapwakos, AnekcaHap Hukonaesuy. dusuka B knoveBbIX 3agadvax. MexaHuka. KonebaHus. AkycTtuka :
2 [yuebHoe nocobue] / A.H. Mapwakos .— HonronpygHein : NHTtennekr, 2013 .— 238, [1] c. : un. —
Bubnuorp. B KoHUe kH. — ISBN 978-5-91559-133-1.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHunK

1 Wpopos W.E. 3agaum no obwen dusmke / N.E. ipogos. — M.: JllabopaTopusi 6a3oBbix 3HaHui. 2009 r.
432 c.

CuByxuH [.B. O6wun kypc dmsmkm : yaebHoe nocobue anga ctya. ¢us. cneynansHoCTeln By30B : B 5 T.
T.1: Mexanuka/ [.B. CuyxuH. — Mocksa : PUSMATIJINT, 2014. — 560 c.

Oetnad A.A. Kypc cousumkm : yueb. nocobue ana ctyn. sty3os / A.A. detnad, b.M. Asopckun. —
Mocksa : Visgatenbckun ueHTp «Akagemusy, 2015. — 719 c.

2

3

B) MH(OPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTesnbHblE pecypchl (odunumanbHble pecypcbl
NHTEpPHEeT)™:

Pecypc
OnekTpoHHas 6ubnuoteka BIY https://lib.vsu.ru
OneKTPOHHbIV yHuBepcuTeT BIY https://edu.vsu.ru
OBC «JlaHby https://e.lanbook.com/
«YHuBepcutetckas bubnuoteka onlinex» https://biblioclub.ru/
«KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/
«PYKOHT» (MTC KoHtekctym) https://lib.rucont.ru/

&
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16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4yeb6HO-Memodu4yeckue pekomeHOayuu, nocobus, 3a0aYyHUKU, Memoou4ecKue yKa3aHusl
Mo 8bINOJIHeHUI NpPakmMu4ecKkux (KOHMpPOJbHbIX), Kypcoebix pabom u Ap.)

Ne n/n McToYHmK
JlaGopaTopHhI NpakTMKym no Kypcy obuien dpumankm : MexaHuka / O.M. lNonuukiHa, WN.E. 3aHuH, A.O.
1 KnuHckux, A.B. MepembsiHuH, H.IN. CtagHas ; BopoHexXcKkuin rocygapcTBEHHbIN YHUBEPCUTET. —

BopoHex : UsgaTtenbckuin gom BI'Y, 2019. — 161 c.

Crpenkos C.I1. CoopHuk 3agay no obemy kypcy cmamkn : B 5 kH. KH. 1: MexaHnuka / C.IM. Ctpernkos [u
ap.]; nog pea. N.A. Akosnesa — M. : duamarnut : Jlanb, 2006. — 240 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6663&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus

3 JlabopaTopHbIi MpakTUKym no kypcy obuwen dusmkm : Mexanuka / O.M. TonuupiHa, WN.E. 3aHuH;
BopoHexcknin rocygapcTBeHHbIN yHUBepcuTeT. — BopoHex : Msgatenbckui gom BIY, 2019. — 161 c.

4 Mpopoe U.E. MexaHuka. OCHOBHbIE 3aKOHbI : y4eb. nocobue ans ctyg. dus. cneumansHocTen By30B /
N.E. NpogoB. — M.: BuHom. JlabopaTopusi 6a3oBbix 3HaHmin. 2013. — 309 c.

17. Obpa3soBaTenbHblie TeXHOSIOrMN, UCNOoNb3yeMble NpU peanusayum y4eoHomn
ANCLUUNIINHBI, BKNOYasa AUCTaHLUMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Ana peanusaumm y4yebGHOM OUCUMNAWMHBI  UCMOMb3YKTCA creaylwmne MHGOPMaLNOHHbIE
TEXHOMOIMMK: 3NEMEHTbI NporpammMmumpoBaHna (ans obpaboTkM pesynbTaToOB 3KCNEPUMEHTOB B
nabopaTtopHbix paboTax), paboTa C 3aNEeKTPOHHbIMU pecypcaMu Ha nopTanax www.edu.vsu.ru
(nekuun Ha obpasoBaTenbHbiX NnaTopmMax, BblKNaablBaHWE SMNEKTPOHHLIX BapUaHTOB
3a[la4HUNKOB, Y4eOBHbIX NOCOOMI Ha NMYHBIX CTpaHUUAxX npenogasatenen B obpasoBaTenlbHOM
noptane), www.lib.vsu.ru (pabota c anekTpoHHon ©6ason AaHHbix 6ubnuotekn BIY);
ncnonb3oBaHMe B NOArOTOBKE MaTepuanoB nekuun n B paboTe CO CTygeHTamu pasnuyHbIX
nporpamMMHbIX MaTeMaTUYECKNX MPOAYKTOB, TakmMx kak Maxima u gp.

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme QUCLUNIINHDI:

JlekumoHHasa aygutopusa, Aocka Menosas Unn mapkepHasi 1 Wwr., CTonbl, CTySfibA B HEOBXO0AUMOM
Konuyectse. JlabopaTopHble paboTbl M0 MeXaHWKe NPOBOAATCA B NabopaTopum kacdeapbl obLen
dusmkn Ne145 (r. BopoHex, YHuBepcutetTckaa nnowanb, 4.1). JlabopatopHble npoBogAaTCs B
rpynne no noarpynnam o 15 vyenosexk.

JTabopaTopus ocHalleHa HeobXxoaUMbIM KONMYECTBOM paboumnx MecT (28 CTOSOB, U3 HUX CTOS
Ana npenogasaTtens, cron gns nabopaHta, 4 crtona 6e3 obopyaoBaHus, 22 cTona C
obopygosaHMeM N4 BbINOMHEHNA nabopaTopHbIX paboT no kypcam «MexaHuka, 45 cTynbeB),
KoMnbtoTepoM ans obpaboTkM pes3ynbTaToOB BbIYUCIEHUI, KOMMEKTaMu ANs BbINOSIHEHWS
nabopaTtopHbIX paboT N0 MexaHuke:

- KOoMNekT dunaundeckux npmbopos KPI1 (masatHuk Ob6epbeka, M'mpockon, YHuUBepcanbHbIn
MasiTHUK, KpyTuUnbHbIM MassTHUK, MasiTHUK Makceenna);

- 6GanNNCTMYECKUIN MaATHWUK;

- YCTaHOBKa Ans onpegeneHnsa MOMeHTOB MHEPLUKN Ten U NPoBepKU Teopemsbl [tonreHca-
LWTtenHepa (TpndunapHbIN NOABEC, SNEKTPOHHbIN CEKYHAOMEpP) — 2 YCTaHOBKM;

- KPYTUIbHBIN MAaSTHUK;

- yCTaHOBKa AN onpeaeneHns MOMEHTOB MHepLUMN TBEPAbIX Ten;

- yCTaHOBKa ANs onpeaeneHns Moayns ynpyrocTy;

- WUTAHreHUMpKynu (5 MHCTPYMEHTOB), BEChI pbl4aXkHble C pa3dHoBecamu (3 npubopa);

- MogynbHbIN y4ebHbI komnnekc MYK-M1-INMO «MexaHuka 1» (2 wr);

- MogynbHbIN y4ebHbI komnnekc MYK-M2-NMO «MexaHuka 2» (2 wr);

- yCTaHOBKa AN u3yveHust bueHun (konedaHuim CBA3aHHbIX CUCTEM);

- yCTaHOBKa 4S9 UccriegoBaHus 3aTyxarLwmnx konebaHum.
Aydumopus 0ns camocmosimersibHou pabombl cmydeHmos kaghedpbl obwel pusuxku Ne134 (e.
BopoHex, YHusepcumemckas nnowadb, 0.1). Komnstomepsl DELL — 4 wm., NoOKnovyeHue K
cemu WHmMmepHem u c obecriedeHuem dOocmyna K 3[€KMPOHHOU UHOPMayUOHHO-
obpaszosamersibHoUl cpede BI'Y; Microsoft Windows 7, do2aoeop 3010-15/207-19 om 30.04.2019.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsdoK OLUEHKM OCBOeHMA obyvalwmummnca yd4ebHOro MaTepuana onpeaenseTtcs
coaepXaHueM crieayoLmx pasaenos AUCLUUNMUHBI:

No HavnmeHoBaHue WHamnkaTtop(bl)
0 KomneTeH
pasgena QUCUUNIvHbI BOCTMKEHNS OueHouyHble cpeacTBa
n/n uuns(n)
(mogyns) KOMNeTeHumu
Or1K-1.4,0r1K-
1.1 | KuHemaTuka OrK-1 1.5, OMNK-1.6 MpakTnyeckue 3aHatua 1-2.
Or1K-1.4,0r1K-
MpakTnyeckme 3aHaTUS 3-6.
1.2 | AvHamuka yacTuupl OrK-1, 1.5, OTK-1.6 OT4éT no nabopartopHoi paboTe 2
' Orl1K-2 Or1K-2.1,0rl1K-
2.2
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HanmeHoBaHue

WHankaTop(bl)

Ne KomneTeH
a/n pasgena QUCUUNIvHbI wsi() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) H KOMMNeTEeHL MM
[NpakTnyeckne 3aHaTns 7-9.
: OlK-1.4,0MNK- | KoHTponbHas pabota 1.
1.3 | Pabota v aHeprus OfK-1 1.5, OlK-1.6 OTyéT no nabopaTtopHown paboTe 2,3.
Konnoksuym 1.
Or1K-1.4,0r1K- )
14 MexaHuka TBEpAoro OrlK-1, 1.5, OlK-1.6 I'Ipakgl:qgécTKl:lce) iz%ﬂo?aﬂTSSH]jﬁ' paBore
' Tena OrK-2 Or1K-2.1,0l1K-
59 1,2,3,4,5,6,7.
LleHTpanbHoOe none 1 : Or1K-1.4,0rl1K-
15 38KOH THFOTEHMS OrkK-1 1.5, OMK-1.6 [NpakTnyeckoe 3aHsaTne 12.
OrlK-1.4,0MNK-
16 Ynpyrue csoncTtea OrlK-1, 1.5, OlK-1.6 MNpakTnyeckoe 3aHaTne 13.
‘ TBEPAOLIX TEN OrnK-2 OrK-2.1,0l1K- OTtyét no nabopaTopHou pabote 9,10.
2.2
OrK-1.4,0MK-
17 | KoneGaHus v BonHb: OrlK-1, 1.5, OlK-1.6 MNpakTnyeckne 3aHatTnsa 14-15.
‘ OrK-2 OrK-2.1,0l1K- OTyéT no nabopaTtopHown pabote 8,11,12.
2.2
Or1K-1.4,0r1K-
18 OCHOBbI MEXaHWNKM OrlK-1, 1.5, OlK-1.6 MoakTrieckoe anstue 16
) YKUOKOCTEN 1 ra3oB OrK-2 OrlnK-2.1,0r1K- P )
2.2
OcHoBbI cneumansHon
Or1K-1.4,0r1K-
1.9 | Teopun OrnK-1 1.5, OMK-1.6 MNpakTnyeckoe 3aHsatne 17.
OTHOCUTENbHOCTU

Tekywan atrectaumnsa popma KOHTPONs — 3a4E€T

MepeyeHb BONPOCOB

MpomexyToyHas hopmMa KOHTpOss — 3K3aMeH

Komnnekt KUM




20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYEeCKUMe MaTepuanbl, onpegensrowme
npoueaypbl oueHUBaHUsA
20.1. TeKywWMn KOHTPOSb yCNneBaemMocTu

KoHTponb ycrneBaemocTV no AUCUMMINHE OCYLLEeCTBNSAETCH C MOMOLLBK Cregylowmx
OLIEHOYHbIX CPEACTB:

KOHTPOMbHble PaboThl.

TunoBble 3agaHua ans KOHTPOJIbHbIX pa60T:
Tema: KuHematuka n auHamumka YacTuubl U CUCTEMbI YacTULL

BapuaHTt 1

3aganvie 1 Touka ABMXKETCS MO OKPY>XHOCTU pagnyca R = 20 cM ¢ NOCTOAHHBIM TaHreHuMasnbHbIM
yckopeHvem at = 5 cm/c?. Yepes CKONMbKO BpPEeMEHW Mocre Havana OBWKEHUS HopMarnbHOe
yCKOp€eHMe an TOYKM ByaeT: 1) paBHO TaHreHumManbHoMy, 2) BaBoe 6orblue TaHreHuManbHoro?
3agaHve 2 KameHb 6polueH ropusoHTanbHo. Yepes 0,5 ¢ nocne Havana OBUMXEHUSA YMCIEHHOE
3Ha4YeHne CKOPOCTU KamMHs cTano B 1,5 pasa 6Gonblle ero Ha4yanbHOW CKOpPOCTU. HanTu
Ha4vanbHYK CKOPOCTb KamMHs. ConpoTuBNEeHNe BO3ayXa He YYnTbIBaTb.

3agaHve 3 Toyka OBMXETCA MO MMOCKOCTU Tak, YTO ee TaHreHuuanbHOe YCKOpeHue ar=q,
HopMarnbHOe yckopeHue an=Bt*, roe a 1 B- NoNoXuTenbHbIe NOCTOsSIHHbIE. B MoMeHT t=0 Touka
nokounacbk. Hantn paguyc KpnBnsHel R TpaekTopumn TOUKM Kak OYHKLMIO NPONAEHHOrO NyTn S.
BapuaHT 2

3aganve 1 Koneco paguycom R=10 cm BpawjaeTcs Tak, 4TO 3aBUCUMOCTb JIMHENHOW CKOPOCTU
TOYEK , Nexalwux Ha oboae Koneca, OT BPEMEHM OBWMKEHUS faeTcs ypaBHEHMEM V=At+Bt? , A=3
cm/c? n B= 1cm/cd. Haitu yron, cocTaBnsiemblii BEKTOPOM TMOSHOrO YCKOPEHUSI C paauycoMm
Koreca B MOMeHTbl BpemeHu t=0, 1, 2, 3, 4 1 5 ¢ nocne Hayana gBWXEHUS.

3aganve 2 Pagnyc-BekTop 4acTuubl MEHSIETCA CO BpemeHeM Mo 3akoHy r= bt(l-at) , rge b-
NOCTOSIHHbIN BEKTOP, O- NONIOXUTErNbHaa NocTossHHas. Hantu:

a) CKOpPOCTb YacCTULbl N YCKOPEHUNE KaK PyHKUMIO t;

0) Bpems, yepes KOTopoe YacTuua BEPHETCHA B UCXOOHYHO TOYKY, Y MPOMAEHHbIN NPY 3TOM NYTb.
3aganve 3 oA KakMM yriom K ropusoHTY Hago 6pocuThb wapuk, YTobbl:

a) paguyc KpMBU3HbLI Havana ero Tpaektopum 6bin B n= 8,0 pa3 6onblue, YeM B BEPLUMHE;

0) LEHTP KPMBU3HbI BEPLUNHBI TPAEKTOPUN HAXOOUICA Ha 3eMHOW NOBEPXHOCTN ?

Tema: [OuHamuka maTepuanbHOM TOYKU U aDCONTHO TBEPAOro Tena

BapuaHT 1

3agaHuve 1. Ha ogHopogHbIn cnnowHon umnuugp maccel M=1,0 kr u pagmyca R=10 cm nnoTHO
HamMOTaHa fierkas HUTb, K KOHLY KOTOpOW npukpensiéH rpy3 maccel m=0,3 kr. B momeHT t=0
cucTema npuwina B AsmxeHue. NpeHebperaa TpeHnem B OCU LMNMHAPA, HaWTU 3aBUCMMOCTb OT
BpeMEHU MOAYIS YINOBOW CKOPOCTU UMANHAPA U KUHETUYECKYIO SHEPIUIO BCEN CUCTEMDbI.

S174/5774

M K



3agaHue 2. Hantn MOMEeHT MHepLUM TOHKOM O4HOPOAHON NnacTuHku maccon m=200 r, umeroLLen
dhopmy paBHOGEAPEHHOIO NPAMOYTOSIbHOrO TPEYrofibHMKa, OTHOCUTENbHO OCK, COBNagatoLLEeNn C
OOHUM U3 KaTeToB, ANnHa koToporo a=200 mm.

3apgaHue 3. Yactmua coBepluaeT rapMoOHU4eckmne KonedaHnsa BAONb OCK X OKOSO MNOSIOXEHMS
paBHoBecust x=0. YactoTa konebaHuii w=4,00 c1. B HEKOTOPLI MOMEHT BPEMEHWN KOOPAMHATA
YacTuubl X0=25,0 CM 1 eé ckopocCTb Vxo=100 cm/c. HanTtu koopamHaTty X 1 NpOeKUno CKOPOCTU
Vx YacTuubl Yyepes t=2,40 ¢ nocne 3aToro MOMeHTa.

3agaHue 4. Yepes Kakoe BpeMsi OT Havana ABUXKXEHUS TOoYKa, coBepLuatoLLlas rapMOHNUYeckme
konebaHus, byaet UMeTb CMeLLeHME OT MOSIOXKEHUS PaBHOBECUS, paBHOE MOSTIOBUHE
amnnutyabl? MNepuog konebaHum 24 ¢, Ha4anbHas gasa OTCYTCTBYET.

3agaHue 5. Ha kakoe pacctosiHMe Hago OTBECTM OT MOSIOXEHUS paBHOBecus rpy3 maccom 640 r,
3aKpenneHHbIn Ha NpyXuHe xECTkocTbio 0,4 kKH/M, 4TOGbI OH NPOXOAN NOMNOXEHNE paBHOBECUS
CO ckopocTbto 1 Mm/c.

BapuaHT 2

3agaHuve 1. Hantm MOMEHT MHepLMN TOHKOW OOHOPOAHOW NPSAMOYrOSfIbHOW NIIAaCTUHKM
OTHOCUTENbHO OCU, NPOXOAsLLEN Yepe3 OLHY U3 BEPLUMH MAACTUHKM NepneHanKynapHoO K eé
NSIOCKOCTWN, €CIIN CTOPOHbI NIACTUHKN paBHbla =5 MM M b =7 mm, a e€ macca m = 100 r.
3agaHue 2. Hantn yrnoByo 4acToTy M aMnnnTyay rapMOHUYECKUX KonebaHum YyacTuubl, ecnm
Ha paccTosAHUAX X1 N X2 OT NONOXEHUS paBHOBECUA €€ CKOPOCTb paBHa COOTBETCTBEHHO V1 1
V2.

3agaHue 3. CnycTa Kakylo YacTb nepuoaa nocre npoxoxaeHus Konebniowenca To4km Yyepes
NOJSIOXXEHNE paBHOBECUKSI €€ CKOPOCTb paBHa 1/2 OT MakcMmarnbHON? Ha kakomM paccTtosiHim OT
NonoXeHnsa paBHoBecus ByaeT HaxoAUTbCH TOYKa B 3TOT MOMEHT?

Amnnutyga konebanum 6 cm.

3agaHue 4. py3, NoABELLEHHbIN K NPYXUHE, Konebnetcs ¢ amnnntygon 2 cM. XKecTkocTb
npyxuHbl 10 kH/m. Yemy paBHa makcMmarnbHas KUHETUYECKasi SHEPrns rpysa?

3agaHue 5. 3a 0gHO U TO e BpeMs 04MH MaTeMaTu4ecknin MassitHuk genaet 50 konebanun, a
apyron 30 konebaHuin. Hantn nx anuHel, ecnn oamvH N3 MasiTHAKOB Ha 32 CM Kopo4ye pyroro.

KpuTepuu oueHku:

OueHKa «OTNMYHO» BbICTaBNSETCA CTYOEHTY, €CNM OH BEPHO pelunn Bce 3ajaudu, ykasae U
MOSICHVB PELUEHUSI C MOMOLLbIO COOTBETCTBYHLLIMX 3aKOHOB 1 3aBUCMMOCTEN.

OueHKa «XOpOoLLO» BbICTABMSAETCS CTYAEHTY, ECNN OH BEPHO PELUMN BCE 3adayn, HO AOMNYCTUII
HETOYHOCTU, NTMBO €Crv OH BEPHO PELLUWI U NOSICHWUI peLLeHne ABYX 3aau.

OueHka «yOoBMeTBOPUTENbHOY» BbLICTABMSETCA CTYAEHTY, €Cn OH pewnn 3agadu, HO He
MOSICHWUI pelleHne, NBo e ecrnv OH BEPHO peLunn ofdHy 3adady ¢ ykasaHuem U NosiCHEHUEM
peLUeHns.

OueHka «HeydoBNeTBOpPUTENbHO» BbICTABNSAETCS CTYAEHTY B Crlydae, €Cnv HU oaHa 3ajada He
pelleHa BepHO



KonnokBuymbl
Konnokesuym 1. KuHemaTtvka n gMHamuka 4actuupbl U CUCTEMbI HYacTuL,.

Cnucok BoNpocoB

. NMpeaomeT n 3agayun mexaHuku

KuHemaTtnka matepuanbHOW TOYKU

. PasnoxeHune yckopeHns Ha KOMMOHEHTbI.

. IBM>XXeHne no OKpy>XHOCTW.

. MHepumnaneHble cnuctembl otcyéTa. MNpeobpasoBaHus Manunes, ux MHBapuUaHTbI.
. Macca, umnynesc. Cuna, npumepbl cun.

. 3aKkoHbl Hbl0TOHa.

. 3agaya OoByx Tern, LeHTp Macc CUCTeMbI Ten.

. 3aKOH coxpaHeHus nmnyrbca.

10. lMHamuka TOYKM NepeMeHHON MaccChl, peakTUBHOE ABMXEHUE.

11. IBmxkeHne B HeMHepLMaribHbIX CUCTEMAX OTCHYETA.

12. Pabota, MmowHoCTb. PaboTa paBHOAENCTBYHOLLEN CUITbl U KUHETUYECKAs SHEPrusl.
13. Knaccudukaums cun.

14. ToTeHumManbHas aHeprna n rpagueHT.

15. 3akOH COXpaHEHNSA MEXAHNYECKON IHEPTUN.

16. CTONKHOBEHMSA YacTuL,.

17. MOMEHT umMmnyrnbca U MOMEHT Cur.

18. 3akoH coXxpaHEHNA MOMEHTa UMNysibCa.

©CONOUTAWN R

Konnokesuym 2. [iInHamuka tB€paoro Tena. KonebaHus n BOSHbI.

Cnu1cok BonpocoB
1. KnHemaTuka TBE€pAOro tena. Buabl oBmxeHus TBEpLOro Tena.
2. MoMeHT umnynbca Tesia Npu BpaLLeHNUn BOKPYr 3aKpensiEHHON ocu. [NaBHbIe OCU U rMaBHble
MOMEHTbI MHepumn. Pabota momeHTa cun. Teopema lMonreHca-LWtenHepa.
3. lmHamuka TBEPLOro Tena 'Mpockon, BbIHY>XAEHHas npeLeccnsa rmpockona.
4. OcoBEeHHOCTU OBUXKEHUSA YacTuLbl B LEHTpansHOM nore.
5. 3akoHbl Kennepa.
6. MapameTpbl aNIMNTUYECKUX OpOUT.
7. Kocmunyeckne cKopocTu.
8
9

. MoHatne o6 ynpyrnx ceoncteax ten. Bugbl gedopmaumi.
. 3akoH N'yka. PacTspkeHne n cxxatne CTepXXHEN.
10. OHeprus ynpyron gedopmanmn.
11. Moayrnb BCECTOPOHHErO cxaTtusa. CaBur, Moayrb KpyveHust.
12. KonebaTtenbHoe ABUXEHME.
13. M apMOHMYeCKNin OCUMNIIATOP. YPaBHEHME N 3aKOH rApMOHMYECKMX KonebaHui.
14.OHeprus konedaHun.
15. CnoxeHwne konebaHuin. BekTopHble guarpammbi.
16. 3atyxatowme KonebdaHus.
17. BblHyXgeHHble konebaHus, pe3oHaHc.
18. BosnHbl B ynpyron cpege. ®asoBasi CKOPOCTb, MEPEHOC IHEPTUN B BOSTHE.
19. Ctosume BOMHbI.
20. 3ddekT Jonnepa.

Kputepuu oueHku:

OueHKa «OTNNYHOY: AaHbl NOSHbIE, Pa3BEPHYThIE OTBETbI HA YeTblpe BOMpOCca KOMSOKBMyMa.
OTBeTbl OMKHbI OTANYATLCA FTOrMYECKON NOCNEeA0BaTENbHOCTbIO, YETKOCTbIO, YMEHNEM
aenaTtb BbiBogbl. OTBET CTPYKTypupoBaH. [JonyckaroTcs He3HauYMTeNbHbIE HEAOYETHI CO
CTOPOHbI 0ByyatoLerocs, cnpasfeHHbIE UM B NPOLEecCeoTBETA.

OueHKka «XopoLLOo»: AaH NOMHbIA apryMeHTMPOBaHHbIA OTBET Ha TPM BOMpOCca KONSOKBUyMa,
npv OTBETE Ha OAWH BONPOC UMEIOTCSH CyLLECTBEHHbIE HEAOYETHI. BO3MOXHBIHEKOTOPLIE
ynyLieH1s B OTBETax, OAHAKO B LESIOM CoAep)KaHne Bonpoca pacKpbiTO NOSHO.

OueHka «yaoBNeTBOPUTENBHO»: AaHbl HEMOSHbBIE OTBETbI HA BONPOCHI KOMNSIOKBUYMA, NMbOo
AaH OTBET NULb Ha ABa Bonpoca u3 4YeTblpéXx. Cnabo apryMeHTUPOBaHHbIA OTBET,
CBMAETENbCTBYOWMNN 06 3NeMeHTapHbIX 3HaHUAX MO AUCLMMIINHE.

OueHka «HeyaoBNeTBOPUTENTbHO»: OTMEYEHO HE3HAHWE U HEMOHNMAaHWE NOCTaBNEHHbIX
BOMpPOCOB, crabble OTBETLI Ha BONPOCHI 13 NpeocTaBeHHbIX oby4vatowemycs. OTcyTcTeme
aprymeHTauum npu oTeeTe.




NabopaTopHble paboTbl

lMepeyeHb nabopaTtopHbIxX pabdoT
(12 nabopaTtopHbIX paboT)

JTabopaTopHas pabota 1. OcBoeHNE METOANKN pacyeTa NOrpeLlHOCTEN NPAMbIX U KOCBEHHbIX
N3MepeHnn Ha NpuMepe onpeaeneHns NNoTHOCTU Tefa NpaBUITbHOM reoMeTpuYeckon opmel
JTabopaTopHas pabota 2. IamepeHne cKopocTu Nynu MeTogoM 6annmnmcTM4eckoro MasiTHuKa.
JTabopaTopHas paboTta 3. IayyeHune asmxeHna masitHmka Makcsenna.

JTabopaTopHas paboTta 4. IayyeHne BpawaTenbHOro ABMXKEHUS Tena.

JTabopaTopHas pabota 5. OnpeaeneHne ocesbIX U LLEHTPOBEXHBIX MOMEHTOB UHEPLMN
TBEpOoro Tena.

JTabopaTopHasa paboTta 6. dkcnepumMmeHTanbHasa npoBepka Teopemsl [torreHca-LLUTenHepa
JTabopaTopHas paboTta 7. I3aydeHune rmpockona.

JTabopaTopHas pabota 8. ViccnegosaHue konebaTtenbHOro ABMKeHUs n3nyeckoro u
MaTeMaTUyYecKoro MasiTHuKa.

JTabopaTopHas pabota 9. OnpegeneHne mogynsa ynpyroctm MeTogom narnba.

JTabopaTopHas pabota 10. OnpegenexHne mogynsa casura METOA0M KPYTUIbHBIX KonebaHui.
JTabopaTopHas paboTta 11. 3ydeHne konebaHmin CBA3aHHbIX CUCTEM.

JTabopaTopHas paboTta 12. i3ydyeHne 3aTyxarowmx konedbaHun.

KomnnekT BonpocoB Kk paboTtam nabopaTopHOro npakTtukyma.
JTabopaTopHasa pabota N2 1 OcBoeHME METOANKM pacyeTa NOrpeLlHOCTEN NPSMbIX U

KOCBEHHbIX U3BMEPEHUI Ha NpuMepe onpeaerneHns NNoTHOCTU Tena NpaBuibHON
reomeTpuyeckon popmbl

1. Uto HasbiBaeTca namepennem? Kakume Buabl nsmepeHmii Bam n3BecTHb!?

2. [MepeyncnmTe OCHOBHbIE XapaKTEePUCTUKN N3MEPEHUN.

3. UTto HasbliBaeTCs cMCTeMaTUYECKOM MNOrpeLLHOCTbIO?

4.  Yto HasbiBaeTca ructorpammon? OT 4ero 3aBUCUT LUMPUHA TMCTOrPaMmbl: OTTOYHOCTU
nameputenbHoro npmbopa unu ot coeplleHcTBa metoga? OTBeT 060CHOBATb.

5. Kak BnusieT TO4HOCTb N3MEPUTENBHOIO Npnbopa Ha opMy rmcTorpammbl? YTo HasbiBaeTCs
BEPOSAITHOCTbIO U MIIOTHOCTbIO BEpPOATHOCTU? Kak TOYHOCTb MeToAda BMSET Ha  LUMPUHY
AOBEPUTENBHOIO MHTEpBana?

6. N3noXunTe MEeTOAMKY OLEHKM CRyYamHOW MNOrpeLlHOCTM MNpu MPAMbIX PaBHOTOYHbLIX
N3MEepPEeHNSX.
7. Kak oueHUTb 1 y4eCTb MHCTPYMEHTasbHY NOrpeLlHoCTb?

8. W3noxmTb METOAMKY OLIEHKM CIlydanHOM MOrpeLlHOCTM KOCBEHHbIX n3mepeHun. MNpmnsectu
npumepbl. BbiBecTn opmyny ana pacyéta CcnyyYyanmHOW MOrpeLiHocTn (ans ykasaHHOW
npenogasatenem opmMyIsbl).

9. UTto HasbiBaeTcss npoMaxoM? Kak BbISABNAT Npomaxm?

10.  Kak ycTpoeH HoHunyc? MN3noxmntb METOANKY €ro pacyéTa.

11. Kak ycTpoeH wTaHreHumpkynb? W3noxmte MeTOAWKY W3MEPEHUN C MNOMOLLLHO
LUTaHreHUNPKyns.

12. Kak ycTpoeH mukpomeTp? M3noxmTe METOANKY N3MEPEHNI C NOMOLLbIO MUKPOMETPA.

13. YT0 Ha3bIBaeTCA Criy4anHoOM NOrpeLLHOCTLIO U KaK OLEHUTb CIyYanHyo NOrpeLLlHOCTbNPAMbIX
PaBHOTOYHbLIX N3MEPEHNIN?

14. UN3noXxmnTb METOOUKY OLEHKM N y4ETA MHCTPYMEHTANbHOW NOrPeLLUHOCTN.

15. M3noxuTb yCTPOMCTBO M NpaBuria onpeneneHns Macchl Tena Ha pbl4aXHbIX Becax.

16. BbiBecTn oopmyny pacdéTta crnyyvyamHOM NorpeLHoOCT KOCBEHHOTO onpeaeneHusnoTHOCTU
umnuHgpa v NpsMoOYrofibHOro napannenenunega MeToaoM TOYHOrO M3MEpPEeHUs MacChbl U
obbéma Tena.

17.  V3noxuTb npasuna nocTtpoeHns rpadoukos.

JlabopaTtopHas pabota Ne 3. MIamepeHne ckopocTu nynv MeToaom 6annncTn4eckoro
MasiTHMKA.

1. Kakne cunbl Ha3bIBalOTCS KOHCEpBaTUBHLIMU? [puBeguTe npumepbl Taknx cun.Kakoe
nons HasblBaeTCs NoTeHumnanbHbIM?
2. MonyunTb N cchopmynmpoBaTb 3aKOH COXpPaHEHNa MexaHnveckon aHeprum.ObocHoBaTb

BO3MOXXHOCTb €ro npuMmeHeHna B AaHHOM pa60Te.



3. Kakasa cnctema HasbiBaeTcs M30mMpoBaHHON? [1ony4nTb 3aKOH COXpaHEHNAUMMYIbCA,
NCXOAS N3 CBOMCTB OAHOPOAHOCTWN NPOCTPaHCTBA.

4. CdpopmynumpoBaTthb 1 3anncaTb 3aKOH COXpaHEeHUs UMMyrbca A58 BEKTOpa MMnynbca v
OTAEeNbHbIX ero Npoekumi. MonyyunTb 3aKkOHbI COXpaHEeHUS UMMYySbCa N MEXaHUYECKOMaHEPrun
Kak nepBble MHTerpanbl ABWXEHUS.

5. PaccmoTtpeTb B1Abl yaapa, 0CO6eHHOCTH HeYnpyroro yaapa.

6. BbiBecTn pabouyto chopmyny onsa onpeaeneHnsa CKopocTu nyru.

JTabopaTopHas paboTta Ne 4. /3yyeHne BpallaTeNbHOIo ABMXEHNA Tena.

1. OcHOBHOE ypaBHeEHWEe OUHAMUKKN BpaLlaTernbHOro ABWXEHWs ANg Tena, BpaLiatoLwerocs
BOKPYrI 3aKperneHHOM OCK.

2. [aTb onpegeneHne MOMeHTa MHEPLMM Tena OTHOCUTENBbHO OCHU.

3. OnucaHune akcnepuMeHTanbHON ycTaHoBKN. MeToanka onpeaeneHnsi 0OCeBbIX

MOMEHTOB UHEPLIN TBEPOOro Tena npn noMoLn KpyTuiibHOro MadaTHUKaA.

JTabopaTopHasa paboTta Ne 5. N3yyeHne aBmxeHus maatHnka Makceenna.

1. UTto HasbiBaeTcst abCcontoTHO TBEPALIM TEMOM, YNCHIOM cTeneHen cBoboabl? CKOMbKO
cteneHen ceoboabl MeeT abcontoTHO TBEPLOE TENo?

2. OxapakTepuaynte nnockoe ABMXKeHue Tena abconTHO TBEPAOro Tena.
CdopmynupynTe n gokaxmnte Teopemy dunepa ansa NioCKOro ABMXKEHUS.

3. Monyynte BblpaXXeHne KUHETUYECKON SHEPruM TBEPAOro Tesia npu NII0CKOMABMXKEHUN.
4. BoiBeguTe pabouyto hopmyny onst onpegeneHnss MOMeHTa NHeEPLMM MasiTHUKa
MakcBenna, Ucnornb3ys 3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPTUN.

5. BoiBeguTe pabouyto hopmyny onst onpegeneHnss MOMeHTa MHeEpPLMM MasiTHUKa
MakcBenna, Ucnonb3ysi ypaBHEHUST OBUKEHNSA CUCTEMDI.

6. KakoBbl BO3MOXHbI€ NOrpeLLHOCTM Npu onpeaeneHm MOMeHTa UHepLUUN MasiTHUKa
Makcesenna?

7. BbiBeante dhopmyny Anst pacyéTta norpeLHocTn onpeaeneHns MOMeHTa MHepLnm

MasaTHuUKa Makcsenna.

JTabopaTopHasa pabota Ne 5. OnpeneneHune oceBbiX N LEHTPOOEXHBIX MOMEHTOB MHEPLINN
TBEpOoro Tena.

1. lMonyunTb BblpaXeHMe BEKTOpa MOMEHTa wumnynbca L TBEpAOro Tena OTHOCUTENbHO
npounaBosibHon To4ku. ConoctaBuTb B obweM crnyyae HanpasneHue Bektopa L u yrnosown
CKOPOCTH.

2. BbIiBECTU BblpaXkeHNe 0CEBbIX U LIEHTPOBEXHBIX MOMEHTOB MHEPLMN TBEPAOrO Tena.

3. [aTb onpeneneHne rnaBHbIX OCEN MHEPLMN U TMAaBHbIX LIEHTParbHbIX OCEN UHEPLUUTBEPLOINO
Tena.

4. Hamtu rnaBHble UEHTPanbHble OCU MHEPLUMM CUMMETPUYHBIX Ten: a) OAHOPOLHOro
NpPSMOYrofnibHOro Napannenenunena; 6) unnuHapa; B) wapa.

5. YcTaHOBUTL CBA3b MeXAy BENUYMHAMU MOMEHTOB WHEpUMM TBEPOOro TenaoTHOCUTENbHO
oceu BpalleHus, nepeceKkatowmnxcs B O4HON TOYKE.

JTabopaTopHasa paboTta Ne 6. JkcnepumeHTanbHas nposepka Teopemsl onreHca-LUtenHepa

1. Uto HasbiBaeTCcss MOMeEHTOM umnynbca? Kak oH HanpaBneH? B kakux eguHuuax OH
namepsaeTca?

2. BbiBectu ypaBHEHME MOMEHTOB.

3. MonyunTb BblpaxeHne NMNyrbca MOMEHTA CUIbI.

4. Y10 HasbiBaeTCcs MOMEHTOM cunbl? Kak oH HanpaeneH? B kakux egnHuuax oHM3mepsieTcs?
5. BbIBECTN OCHOBHOE ypaBHEHME ANHAMMWKM BpaLlaTeibHOro ABUMXEHNS.

6. [Mpueectn onucaHme npnbopa. BeiBecTn paboune popmynebi.

7. BbiBecTn popmynbl Ana pacdéTa NorpeLHocTen pesynbTaTtoB U3MePEHUN, BbIMOSTHEHHbIX B
AaHHon paborTe.

JlabopaTtopHas paboTta Ne 7. MiayueHne rupockona.

1. [HaTtb onpegenexHune rmpockona. Kakon rupockon Ha3biBaeTCsl ypaBHOBELLEHHbIM?

2. CdopmynmpoBaTtb CBOMCTBA rMpockona. Npu Kakmx ycrioBMsix OHN BbINOJTHAKTCA?

3. Kak ycTpoeH rupockon? HauyepTuTb KapaaHoB NoaBec.

4. Ha npumepe BOnYka npoaHanuanposaTb CBOMCTBA MpPOCKOna.

5. Yto H?aSblBaeTCFI npeueccuen? BoiBecTn dopmyny yrnoBon ckopocTu npeueccun. OT4ero oHa
3aBUCUT




6. HauyepTuTb aKCnepuMeHTarnbHyt yCTaHOBKY. C NOMOLLIbI BEKTOPHBIX MOCTPOEHUA0OBACHUTD
BO3HUKHOBEHME MpeLeccuu.

JTabopaTtopHas pabota Ne 8 WccnegoBaHue konebaTernbHOro ABWXKEHUS (PU3NYECKOrO U
MaTeMaTU4YecKoro MasiTH1Ka.

1. Y70 Takoe pm3NYECKUN MASITHUK?

2. CocTaBbTe ypaBHEHME OABWXEHUS (PU3NYECKOro MadTHMKA, 3anuimTe 3aKOH ABMXEHMS,
NOACTaHOBKOW AOKaXWTE, YTO OH ABMSETCH peLleHNneM YpaBHEHUAABUKEHUS.

3. YTto HasbiBaeTcsa NpuMBeAEHHOWN OIMHON (OU3NYECKOro MasiTHUKa?

4. [okaxuTe, 4TO NpuBeOEHHAsA ANMHA Bcerga bonblue pacCTosHUA Mexay LeHTpoMmacc 1
TOYKOM nogseca.

5. B 4ém cocTouT CBOMCTBO 06paTUMOCTN OM3NYECKOro MasiTHMKa? [lokaxuTe ero.

6. Kak onpenenutb yckopeHne cBob6OAHOro nageHnsa npu nomoLm o6opoTHOroMmasiTHMKa?

7. Kak 3aBucuT yckopeHue cBOBOOHOro nageHwsa OT LWMPOTbl MECTHOCTU W BbICOTbI Hafj
YPOBHEM MOpA?

JTabopaTopHasa paboTta Ne 9. OnpegeneHne mogyns ynpyroctm metogom marmba.

1. [daTtb onpegeneHme MOMeHTa MHeEPLMM OTHOCUTESNBHO OCY BpaLLEHNS: a) MaTepmanbHONTOYKMY;
0) cuctembl MaTepuarnbHbIX TOYEK; B) CMMOLWHOINO TBEPAOro Tena.

2. YCTaHOBWTb CBA3b MOMEHTOB MHEPLMM TeNa OTHOCUTENBHO OCU U OTHOCUTENBbHOTOYKM.

3. BbiBecTn hopmMyny MOMEHTa MHEepUUU TOHKOro CRJSIOLIHOrO [MCKa OTHOCUTESTbHO OCU
BpaLLEHUs, NPOXOAsLENn 4Yepe3 €ero LUEeHTp: a) NepneHOMKYnsipHO MMOCKOCTU Aucka; 0)
pacnosioXXeHHON B NMOCKOCTU AUCKa.

4. [okasaTb TeopeMy [tonreHca-LUtenHepa. Kak npoBepuTb €€ aKCnepumMeHTanbHO?

5. BbiBecTn popmMyny MOMeHTa WHEepuuM TOHKOrO CTEPXHS OTHOCUTENbHO OCH,
nepneHanKynapHOM OC CUMMETPUN CTEPXKHS, NPOXOASALLEN: a) Yepes ero LleHTpoB; 6)4epes oanH
N3 ero KOHLOB.

6. Kakue cumsnyeckune 3akoHbl NPUMEHAOTCA NPU BbiBoAe paboyen dopmyrbl AgnsonpeaeneHus
MOMeHTa UHepumn? OB6ocHOBaTb BO3MOXHOCTb X MPUMEHEHNS.

7. BbiBecTn paboumne dopmyrnbl 4ns pacHéTa MOMEHTa MHEPLNN.

8. BbiBecTn hopmynbl 4NA BbIYMCIIEHUSA NOrPELLUHOCTEN onpeaeneHns MOMeHTa UHEPLUM.

JTabopaTopHas pabota Ne 10 OnpeageneHve mogynsa casura METOAOM KPYTUINbHBIX KoniebaHuii.

1. YUto HasbiBaeTca gedhopmaumen, ynpyrom, octaTodHon gedopmaumen?

2. 3anucatb u cdopmynupoBatb 3akoH [yka. OT yero 3aBucut moaynb HOHra?
CdopmynmpoBaTtb ero oman4ecknini CMbICI 1 ykaszaTb pa3MepHOCTb.

3. N306pa3unTb rpadmk 3aBUCUMOCTU HamnpsiKEHWUs, BO3HUKAKOLWEro B TBEpAOM Tene, oT

oTHocuTenbHOW aedopmanmm TBépaoro Tena. OTMETUTb XapakTepPHbIE TOYKN 3TON 3aBUCUMOCTU
N MNOSAICHUTb UX CMbICH.

4. TlocTpouTb rpaduk 3aBUCMMOCTM O(€) NPU NOCTEMEHHOM CXaTUN HanpskeHus ¢ obpasua,
npegBaputenbHO  0edOPMUPOBAHHOIO A0  HamnpsbkeHus,  MNpeBbllarowero  npegen
NpONOPLMOHANbHOCTH.

5. Y10 HasbiBaeTcs koadhdpuumeHTom NyaccoHa?

6. [MpoaHanunanpoBaTtb NpMpoAay yrNpyron n nnactuyeckon gegopmarmm MOHOKpuctanna.

7. BbIBECTU pacyETHYIO hopMyIny Anst onpeaeneHmst Mogyns yrnpyroctv nNo n3rnbycTep)KHS.

8. BbiBectn dopmyny ansi pacyérta norpewHoctn moaynsa KOHra. Kakue BenuuuHbl cnegyeT
N3MepATb Hanbonee TOYHO U Novemy?

JlabopaTtopHas pabota Ne 11. 3yyeHne konebaHui CBA3aHHbIX CUCTEM.

1. [IaTtb onpegeneHue casura n oTHOCUTENbHOro casura. Kak cBsa3aH OTHOCUTESbHLIMCABUT C
KacaTesnbHbIM HanpsXXeHnem?

2. N3noxuTb U3nMYecKkun CMbICN MOOynNsa caBura.

3. PaccmoTtpeB gedopmaumio KpyvyeHus, BbIBECTU DOPMYIy, CBA3bIBAIOLYO MoAyNbcasura u
MOAYINb KPpYyYeHUs.

4. N3noxuTb Teopuio MeToda U BbIBECTUM POPMYIbl ANA pacyéTa MOAYIS KPyYeHUs u Moayns
casura.

5. W306pasuTtb rpaduk 3aBUCMMOCTU HaNPsSKEHUsl, BO3HMKaKOLWEro B TBEPOAOM Tene, OT
oTHOocuTenbHOM aedopmaumm TBépaoro Tena. OTMETUTb XapakTePHbIE TOYKN 3TON 3aBUCUMOCTU
N NOSICHNUTb UX CMbICIT.



6. MNocTponTb rpacuk 3aBncuMocTn oO(€) NpU NMOCTEMNEHHOM CXaTuUM HanpshkeHus ¢ obpasua,
npegBaputenbHO  0edOpPMUPOBAHHOIO A0  HamnpsikKeHus,  MNpeBbllarwero npegen
NponopLMOHaNbHOCTH.

7. Y10 HasbiBaeTcsa koadpdpuumeHTom NyaccoHa?

8. lNMpoaHanuanpoBaTtb NpUpoay ynpyron n nriactuyeckon gegopmarmm MOHoOKpuctanna.

9. BbIBECTW pacyETHYIO hopMyIny Ans onpeaeneHnst Mogyns yrnpyroctv no n3rnmby CTep>KHS.
10. BbiBectn copmyny ang pacyé€ta norpeluHoctn moaynsa tOHra. Kakue BennumHbl cnegyet
N3MepAaTb Hanbonee TOYHO U Novemy?

JTabopaTopHas paborta 12. M3ayyeHune 3aTyxatomx konedaHmn.

1.  KonebaHus npu HanM4mMm cun BA3KOro TPEHMUSI.

2. Yactota 1 nepuog 3aTyxalomnx konebaHun.

3. 3anucatb ypaBHeHME 3aTyxatoLmnx konebaHum B BA3KOW cpeae n ero peLleHue.

4. OCHOBHble BeNWYMHbI, XapakTepusnpyowme npouecc 3atyxaHus. Pusnyecknin CMbICi KO
adhuumneHTa 3aTyxaHna 1 norapumMmMyYecKoro AekpemeHTa 3aTyxaHus.

5.  MeTtoauka BbINnonHeHUs nabopaTtopHon paboThbl.

KpuTepumn oueHku- caadva nabopaTtopHbix paboT

«3auTeHo»: nabopaTtopHasi paboTa BbinonHeHa. K Hen odhopmneH oT4ET. Npn oTBETE Ha
BOMpocCkI K fabopaTtopHon paboTte obyyarowmica 0aéTt cogepkaTefibHble OTBETbI, KOTOPbIE
OTIMYATCS NIOrMYECKOM NoCNeaoBaTenbHOCTLIO, YETKOCTLIO M YMEHMEM AeNnaTb BbIBOAb.
O6yvatowmmncs AeMOHCTPUPYET 3HaHUA NpuHUMNa AeACTBMS U YCTporcTBa 06opyaoBaHus, Ha
KOTOPOM BhbINosHsnach nabopaTtopHasn paboTa.

«Hes3auteHo»: nabopatopHasa paboTa He BbINOSIHEHA, NMMBO Npu BbINOSTHEHUN PaboThl HE
odopMIieH OTYET. B cniyyae BbiNnonHeHNSA paboTbl U rOTOBOro OTYéTa paboTa He 3a4nTbiBaeTCs,
ecnun oby4aroLmincs He cnocobeH pacckasaTtb O METOAMKE BbINOSTHEHUST paboTbl U NPUHLMNE
paboTbl 06opyaoBaHus.

Mepe4yeHb BONPOCOB K TEKyLeN aTTecTauumm (3ayver):

1. KuHemaTtunka matepuanbHOM TOYKU; KNHEMaTUKa TBEpAoro Tena.
2. lnHamuka YyacTtumubl. 3akoHbl HbloTOHA.

3. dnHamuka cuctembl YacTul

4. Pabota. OHeprus. Mmnynbc. 3akoHbl COXpaHEeHUs!.

5. lvHamuka TBEpLOro Tena.

6. KonebaTtenbHoe ABMXeHune.

7. OCHOBbI MeXaHUKN edopMUpPYyEMbIX TEN.

KpuTepum oLeHkn o6yyaroLlmxcs Ha TeKYLLIEN aTTecTaunm (3a4€T)

«3ayTeHo»: caaHo He MeHee 90% nabopaTopHbIX paboT no Kypcy. OopMneHbl OTYETLI MO
pabotam. [lpu oTBeTe Ha Bonpocbl K nabopaTopHon paboTe obyvawowmnca p[aér
cogepXaTtenbHble OTBETbl, KOTOpble OTAMYAKTCS NOMMYEeCcKoM MnocnefoBaTeNbHOCTLIO,
YETKOCTBbIO M YMeHMeMm fenatb BbiBogbl. OOyvalowmncs AEMOHCTPUPYET 3HaHWUS NpUHUMNa
AENCTBUS 1 yCTponcTBa 060pyn0oBaHNA, Ha KOTOPOM BbINOMHSNack NnabopatopHas paboTa.

«HesauteHo»: cgaHo meHee 90% nabopaTopHbIX paboT no Kypcy. B cnyyae BbINOMHEHUs
paboTbl M roTOBOro OT4YETa paboTa He 3ayuTbiBaeTcs, ecnu obydarwmmncs He crnocobeH
pacckasaTb O MeToAMNKe BbINONHEHNs paboThbl U NpuHUMNe paboTbl 060pyaOBaHUS.




CnuUcoK BONpoOCOB AN KOHTPOIIbHO-U3MepuUTenbHbIX MaTepuanos
KNPOMEXYTOYHOW aTTecTaumu (3K3ameH)

MpeomeT 1 3aga4m MexaHuKK.

PaboTta n kuHeTn4yeckasa aHeprusi. Teopema Kénura.

Cnocobbl onucaHnsa ABMXEHUS MaTtepranbHOn ToUkn. CKOPOCTb M YCKOpeHue
aTtepuanbHON TOYKMW.

[BmxeHne B HemHepumarbHbIX CUCTEMaxX OTCHETA

[BmxeHne maTepuanbHON TOYKN NO OKPYXXHOCTM.

Ynpyrue ceoncTtBa TBEpAbIX Ten. 3akoH ['yka. Mogynb FOHra, koadduumeHT NyaccoHa.
HopmanbHoe 1 TaHreHunanbHoe ycKopeHue.

BonHbl B ynpyrux cpegax. nockasa n cgepuyeckas BonHa.

Buabl aBmxeHusa TBépaoro tena. lNoctynatensHoe u BpawaTtenbHoe ABMXKEHne
TBEpPOOro Tena.

10. CraumoHapHoe TeyeHue naeasnibHOW XUOKOCTU. YpaBHeHue bepHynnu, popmyna
Toppuyennu.

11. TpeobpasoBaHus Manunes. iHBapmaHTbl npeobpasoBanui Manunes.

12. BsaskocTb. dopmyna HeoToHa. ®opmyna Nyasenns.

13. 3akoHbl HbloTOHa.

14.  3akoH coxpaHeHus mexaHun4deckon aHeprum. OcobeHHOCTU OAHOMEPHOro ABMKEHUS B
noTeHumansHOM norsie.

15. MoMeHT nmnynbca, MOMEHT CUSbl. YpaBHEHME MOMEHTOB.

16. WHTepdepeHuus BonH. CTossumMe BOSHbI.

17. [OuHamuka cuctemMbl MaTepuarnbHbIX Toyek. LleHTp macc.

18. WHTtepBan. OTHOCUTENBbHOCTb OAHOBPEMEHHOCTU U NPUYNHHO-CNEACTBEHHAs CBA3b.
19. 3akoH coxpaHeHus nmnynbsca.

20. 3artyxawowme konebaHus.

21.  3aKOH COXpaHeHWs MOMeHTa uMnysbCca.

22.  JlopeHueBO cokpalieHne ANUHbI U U3MEHeHUe opMbl Ten.

23. [1BmXeHue Ten nepeMeHHon macchl. YpaBHeHMe MelepcKoro.

24. Mopynb BceCTopoHHero cxatus. [lebopmaums casura. edopmauns KpyHeHns.
25.  KoHcepBaTUBHbIE U HEKOHCEpPBATMBHbIE CUSbl. [1oTeHUmMansHoe cunoBoe nore.
26. [loctosHcTBO ckopocTn ceeTa. OnbIT MankenscoHa 1 onbIT dn3o.

27. MoMeHT umnynbca TBEPAOro Tena. [NaBHble OCU U rMaBHblE MOMEHTbI MHEPLUW.
28. JlopeHueBO 3amMeasieHne BpEMEHMN.

29.  MomeHTbI nHepummn TBEpAOro Tena. Teopema lMonreHca-lWtenHepa.

30. BbIHyXaeHHble konebaHus. Pe3oHaHc.

31. Twupockonbl. MNpnbnuxeHHas Teopusa BbIHYXOEHHOW Npeleccumn rmpockona.

32.  3aKOH BCEMUPHOro TAroteHns. 3akoHbl Kennepa.

33. [apMoHu4eckune konebaHns. AHeprna rapMoHMYECKOro ocumnnaTopa.

34. [BWXeHue CnyTHUKOB 3eMSN U KOCMUYECKUE CKOPOCTMU.

35. [uHamuka TBEPAOro Tena. YpaBHEHUSI ABMKEHUS.

36.  ®Pu3MYECKNN MaSITHUK.

37. Toctynatbl QuHwTenHa. NpeobpasoBaHna JlopeHua.

38. KuHemaTuka OABWMXXEHUSA XUAKOCTU. MoeanbHas Xnakoctb. [[MapocTaTuka.

CoNok~ WNE



MpumMep KOHTPONbHO-U3MEPUTENbHbLIX MaTepuanoB
KNpOMeXyToYHOW aTTecTtaumu (aK3ameH)

YTBEPXOAKO
3aBeayowmi kagenpon oden pusnkm
(Typuwes C.HO.)

HanpasneHnue nogrotoekn 03.03.02 dPusunka

OucumnnunHa___MexaHuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-U3MeputenbHbin matepuan Ne

1. InHamunka TBEPJOro Tena. YpaBHEHNSA OBUWKEHUS.
2. CTaumoHapHoe TeveHne ngeanbHOW Xuakoctn. YpaBsHeHne bepHynnu, opmyna
Toppudennu.

CocTasutenb MepembgaHuH A.B..
rnoonuce pacuwucghpoeka rnoonucu




[MpomexyTodHass atrectaumsi No AUCUMNIMHE — 3K3aMeH. B npunoxeHwe kK gunnomy
BHOCUTCA oOLEeHKa omJsiu4yHo/xopowo/ydosrnemeopumeribHo. [1pomMexyToyHass aTtTecTtauums
NPOBOANTCA B COOTBETCTBUMN C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaumm obyyarLwmxcs no
nporpammam BbicLlero obpasoBaHms BopoHEXCKOro rocyaapCTBEHHOIO YHMBEPCUTETA.
Kputepun oueHkn (ak3ameH No TeopeTmyeckomy Kypcy «MexaHuka»):

OueHKa «Om/IuYHO»: ypoBEHb CPOPMMPOBAHHOCTN KOMMNETEHLUMNIN — BbICOKUI (YrnyBneHHbINn).
lMonHoe cooTBeTCTBME OTBETA CTyAeHTa Ha npeafnaraemMbiii BONPOC YETbIPEM BbllLeyKa3aHHbIM
rnokasaTtensaMm M ocBaMBaeMbiM KomneTeHumsMm. KomneTeHuun copMmUpOBaHbl MOSTHOCTLIO,
NPOSBMAITCA W UCNOMb3YKTCA CUCTEMATUYECKU, B MOMIHOM OObEMe. [laHHbIM YpOBEHb
npeBoCXoauT, NO KpauvHen mepe, MO OAHOMY W3 MepeyYUcrieHHbIX Bbille rnokasaTteneun
NOBbILLEHHbIN (MPOABUHYTLIN) YPOBEHb.

OueHka «xopowo»: YpOBEHb CHOPMUPOBAHHOCTM KOMMETEHUMA — MOBbILUEHHbIN
(npoaBuHyTbIN). OTBET CTydeHTa BbISBASET HeOoCTaToOvHOEe BnageHue HeobxoanmbiMu
TEOpeTUYECKMMN N MNPaKTUYECKMMU HaBblkamu. KomneTeHuunm B UenioM COpMMPOBaHbI, HO
NPOSIBMAITCA M UCMNOMb3YTCA (PparMeHTapHO, He B MOMHOM O6bEMe, YTO BblpaxaeTcsa B
OTAENbHbIX HETOYHOCTAX (HECYLLECTBEHHbIX ownbKax) npy oteeTe. OTBET OTNMYAETCH MEHbLLEN
00CTOATENBHOCTbLIO, MYyBUHON, 0GOCHOBAHHOCTbLIO U NOSTHOTOMW, YEM NPU BbICOKOM (YriyOnéHHOM)
ypoBHE CHOPMUPOBAHHOCTU KoMneTeHumn. OgHako AonyLleHHble OLMOKM MChpaBnstoTCs
caMumMm CTyaeHTOM nocrne AOMNOMNHUTENbHbLIX BONPOCOB NpenoaasaTens.

[aHHbIN ypoBEHb MPEeBOCXOAUT, MO KpamHen mepe, No OAHOMY M3 NEPEYUCTEHHbIX Bbllle
nokasaTtenen noporoebin (6a30BLIN) YPOBEHD.

OueHka «ydosriemeopumeribHO»: OTBET CTyAeHTa OTNn4YaeTcsl HenocneaoBaTenbHOCTbIO,
HeyMeHMeM [ernaTb BblBOAbl, ClNabbiM OCBOEHWEM TEOPETUYECKUX W MPAKTUYECKUX HAaBbLIKOB.
KomneTeHuun ccopmmpoBaHa B obBLWMX YepTax, NPOSABASIOTCA U UCNONb3YHOTCA CUTYaTUBHO,
YaCTUYHO, YTO BbIpaXXaeTcs B AOMyCKaeMblX HETOYHOCTAX W CyLeCTBEHHbIX Owwubkax npwu
OTBETE, HapYyLEHUM FOrMKN U3NOXEHUS, HEYMEHUW aprymeHTupoBatb M OOOCHOBbLIBATb
CYXOEHNA W npodeccuoHanbHyto no3vumio. [JaHHbIA ypoBeHb obsizaTeneH pnns Bcex
OCBaunBaloLLMX OCHOBHYKO obpasoBaTernbHy0 Nporpammy.

OueHka «Heydos/1emeopumesibHO»: KOMMNETEHUMN He COPMUPOBAHbI, YTO BblpaXkaeTcs B
pa3pO3HEHHbIX, BeccucTtemMHblX, OTPbIBOYHbIX 3HaHUAX, AonyckaembIx rpybbix
npodeccrnoHarnbHbIX OWMOKax, HEYMEHUN BblAENSATb rMaBHOE W BTOPOCTENEHHOe, CBA3bIBaTb
TEOpUI0 C MPaKTUKOW, yCTaHaBnuBaTb MeXnpeaMeTHble CBA3W, (hopMynupoBaTb BbIBOAbI MO
OTBETY, OTCYTCTBMM COBCTBEHHON NPOECCUOHANTBLHON NO3NLUN.

Ecnu cTyaeHT He ocBavmBaeT AUCLUMNIIMHY B YCTAHOBMEHHOM MporpaMmmon o6béme un B
CPOKMW, onpeaenéHHble rpadmkom y4ebHOro npouecca, OH He OOMycKaeTcsl K MPOMEXYTOYHON
aTTecTtauuu no gaHHomy Buay y4ebHon paboThbi.

®aKkT HeBbINOMNHEHNS TpeboBaHW, NpeabABASEMbIX K CTYAEHTY Mpu  OCBOEHWUM
ANCUMNIIMHBbI « MexaHrKa» N OTPaXKEHHbIX B BblLLENEPEeYNCEHHbIX KpUTEPUSX, PUKCnpyeTcs B
BEOMOCTM OLIEHKON Heyd08/1emeopumesibHo.



®oHA OLEeHOUYHbIX CpeacTB ChOPMMPOBAHHOCTU KOMMNETEHL UM

Koa n HammeHoBaHue komneTteHuun: OMNK-1.4

PewaeT TMNOBbIe 3a4a4uM C y4€TOM OCHOBHbIX MOHATUM U OOLMX 3aKOHOMEPHOCTEMN,
copmMynupoBaHHbIX B paMKax 6a30BbIX AUCLIMNIIMH €eCTECTBEHHbIX HayK (npexae Bcero
XUMUN, 6MONOrMmn, IKONOrnmn, Hayk o 3emrne 1 YernoBseke)

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp
[MepeyveHb ancumninnH (Mogynen), NpakTuk, y4acTByOLWNX B POPMUPOBAHUN KOMMETEHLNN:

OucunnnuHsl (Moaynu) (6nok 1):

561.0.18 MexaHuka (1 cemecTp)
[MNepeyeHb 3agaHu oNa NPoBEPKU COOPMUPOBAHHOCTU KOMMNETEHLMMN:

1) TecToBble 3a4aHUsA (KMPHLIM LLIPUATOM BblAENEH NPaBUIbHbLIN OTBET):

1. B KOHCEpBaATMBHOMN MEXaHNYECKON CUCTEME COXPaHAETCS

Omeem: a) mexaHn4eckasa SHeprns CUCTembl, 6) MOMEHT UMNyInbCca, B) UMMNYSIbC CUCTEMBI.

2. B 3aMKHYTON MexaHN4eCKOM CUCTEME COXPaHAEeTCH

Omeem: a) mexaHn4eckas aHepPrns CUCTEMbI, 6) NOMNHbIN UMMYNbC CUCTEMBI.

3. Bo3aMoOXxHO nNn nageHne Ha LeHTp B CUIIOBOM Mofie ¢ noTeHunanbHon aHeprnen U= —a/r (Mo-
MEHT UMMNysbca YacTuLbl HE PaBeH Hyno)?

Omeem: a) aa, 6) HerT.

4. Tpn CTONKHOBEHMM YaCcTUL, CKOPOCTb MX LIeHTpa Macc

Omeem: a) He MeHseTcs, 6) MeHseTcs.

5. Hemy paBHO MakcMmMmarbHOE YMCO cTeneHen cBoboabl abCcontoTHO TBepLOro Tena?

Omeem: a) 3, 6) 6, B) 4.

6. NMpy paBHOMEPHOM ABMXEHMM YaCTULbl MO OKPY>XHOCTU BEKTOP €€ YCKOpEeHUs

Omeem: a) paBeH Hynto, 6) HanNpaBnNeH No KacaTenbHOW K TPAEKTOPUN, B) HanpaBrieH K LEHTPY.
7. DHeprusa rapMoHU4ecknx konebaHum nponopumoHasbHa

Omeem: a) kBagpaTy amnnutyasl, 6) amnnutyge, B) YactoTe konebaHun.

8. BekTop MmomeHTa umnynbca cBob60gHOro rmpockona

Omeem: a) coBnagaeT C ero ocbto, 6) paBeH Hyro, B) NepneHaKynspeH oCu rupockona.

9. YacTtuubl cpeapl konebniotcs no 3akony & (@, 1) = acos(wt — kx), BonHa npu atom

Omeem: a) siBNsieTcs cTosYen, 6) pacnpocTpaHAeTCs B CTOPOHY BO3paCTaHUS x CO CKOPOCTbIO
w/k, B) pacnpocTpaHsIeTCsl B CTOPOHY MEHBLUMX X CO CKOPOCTbIo K/w,
10. CTepxxeHb M3 MaTepuana c MoAyreM yrnpyroct E pacTsHyT Tak, YTo NIMHelHas aedopManms

paBHa ¢. Yemy paBHa ygenbHas  noTeHuManbHas  3Heprns  gedopmaumm?
Omeem: a)u = Ee, 6) u = E¢/2,B)u = Ec?/2,r)u = E€2.
11. Kak cBsi3aHbl Moayrb ynpyrocty E n mogyns casura G Ans ogHOro v Toro e maTtepuwana,

ecnuv nssecteH koadpdpuuneHT lNyaccoHa u?



Omsem:a)G=£,6)G=i, B) G = 2 ,r)Gzi.
1+u 1+u 2(1+w) 2+U

12. CtepxeHb pacTaHyT cunon F Ha gnuHy Al. Yemy paBHa noTeHumanbHasa aHeprusa gedopma-
1717 ¢

Omeem: a) U = FAL, 6) U = FAL/2, B) U = F(AD2/2, 1) U = F(AD?.

13. MNpwn ABMXKEHUM CO CKOPOCTAMM, CPABHUMbIMU CO CKOPOCTbIO CBETa, YTO MPOMCXOaUT C pas-
Mepamu Tena?

Omeem: a) He MeHsTCS, 6) yMeHbLLaeTCa NonepeYHbl pa3mep Tena, B) yMeHbLUaeTcsl Npo-
AOnNbHbIN pa3mep Tena.

14. Yemy paBHa aHeprus Tena, ABUXKYLLErocsi Co CKOPOCTbIO, CPAaBHUMOWN CO CKOPOCTbIO cBEeTa?
Omeem: a) mc?, 6) Mv>/2, g) p*/2m,

15. Kakow B1g MMeeT pensiTuBUCTCKOE YpaBHEHNE OUHAMMUKIN?

Omeem: a) F = ma, 6) F =a/v1—(v/c)? g)F =dp/dt,

2) pacYéTHble 3a4auu:

1. Touyka npoLuna NosIoBMHY NYTU CO CKOPOCTbIO Vo. Ha ocTaBLlencda 4yacTu nyTm OHa noso-
BWHY BPEMEHW BUranacb CO CKOPOCTbIO V1, a NOCNeAHUA y4acTOK NpoLusia Co CKOPOCTbIO
Vo, Hantu cpedHwol  3a BCE BpeEMA  OBWXEHUS CKOPOCTb  TOYKMW.
Omeem: (v) = 2vo(v1 + v2)/(2v0 + v1 + v2),

2. [ywka n yenb HaxogATCA Ha O4HOM YPOBHE Ha paccTosHuu 5,1 kM gpyr ot gpyra. Yepes
CKONbKO BPEMEHM CHapsiA C HadanbHOM ckopocTbio 240 M/C OOCTUrHET uenn?
Omeem: yepes 0,41 vnn 0,71 MUH.

3. Ha rnagkon ropm3oHTanbHOM NOBEPXHOCTN HaxoaATcsa ABa bpycka maccaMmm m; n my, Ko-
TOopble coeanHeHbl HUTBH0. K Bpyckam B MOMEHT t = 0 NpUMAOXUnIm cusibl, NPOTUBOMNOSIOXHO
HanpaBneHHble N 3aBUCALLUME OT BpeMeHu kak F; = a;t n F, = a, t. Hantu, yepes ckonbko

BPEMEHM HUTb MOPBETCS, ECININ CUNA HaTSPKEHMS Ha pa3pbiB paBHa F.

PeweHue
CocTtaBuM cxemy:
F T T 3
- my > < mo [ ™
X
—....

YpaBHEHUs1 ABWXEHUS Ten No BTOPOMY 3akOHy HbloToHa:

mid; = ﬁ1 + i

mQC_I:Q = ﬁg — ,.f

—

Tena cBs3aHbl HUTLIO, NO3TOMY UX YCKOPEHUA OONHAKOBbI. a; = do =,

3anuwem npoekunn ypaBHEHMI Ha OCb X:



ma = *Fl + T’7

moa = Fy —T.
UTtobbl n3baButbCsa OT a, AOMHOXUM NepBoe YpaBHEHNE HA M2, @ BTOPOE Ha M1

1 Bbl4YTEM N3 NMEPBOIro ypaBHEHNA BTOPOE.

T(m1 + m2> = mo 1 + mq F5.
3ameHss cunbl F1,2 MX BbIPAXEHWSIMU U yUnTLIBasA, YTO B MOMEHT paspbiBa HUTWM T=F, no-

ny4aem

F(m1 + mz) = (mQOél + mlag)t.
OTcioaa nonyyaem BblpaxeHue Ans t.

Omeem:t=F (m; + m;)/(m1 a2 + m; ai).

Ha ropusoHTanbHOWM NNOCKOCTM HaxoAasaTca ABa Tena: 6pycok u anekTpomoTop ¢ 6arta-
penkon Ha nogcrtaBke. Ha oCcb anekTpoMoTOpa HaMoTaHa HUTb, CBODOAHBIN KOHEL, KOTO-
pon coeauHeH ¢ 6pyckom. PacctosiHne mexay oboumn Tenammn pasHo |, koadppuumeHT
TpeHua Mexay Tenamm u NrockocTblo K. MNocne BknioyeHns moTopa 6pycok, Macca KoTo-
poro BABoe 6onblle Maccbl APYroro Tena, Hayan ABUratbCsi C MOCTOSIHHbIM YCKOPEHUEM
a. Uepes CKOJbKO BpPEMEHN oba Tena CTONKHYTCA?
Omeem:

CamonetT 7 = /2l/(3a + kg)penaeT «mepTBYio neTno» paguyca R =500 M ¢ NOCTOSIHHOM
ckopocTbto v = 360 km/4. HanTu Bec netymka maccbl m = 70 Kr B HXKHEWN, BEPXHEWN U cpea-
Hewn TOYKax neTnu.
Omeem: 2,1,0,7 n 1,5 kH.

Yactmua maccbl m OBMXeTCS MO BHYTPEHHEN rMagkon NOBEPXHOCTU BEPTUKANBHOIO Ln-
nuHapa paguyca R. Hantu cuny gaBneHnsa 4actuupbl Ha CTEHKY LMNMHApPA, eCnv B Havarb-
HblA MOMEHT €€ CKOpOCTb paBHa Vo, W COCTaBnsgeT Yrol O C TOPU3OHTOM.
Omeem: F = (mv,%R) cos?a.

Ha akBaTope ¢ BbicoTbl h = 500 M Ha noBepxHOCTbL 3eMnu nagaeT Teno (6e3 HavyanbHom
CKOPOCTM OTHOCUTENbHO 3emnun). Ha kakoe paccTosiHue n B Kakytd CTOPOHY OTKIOHUTCA

oT BepTMKanmu Teno npu nageHnn?

Omeem: Ha BocTok Ha X ~ (2/3)wh+/2h/g = 24 oy rpe w— YIIOBasi CKOPOCTb BPaLLEHUS
3emnn.

[Bse Hebonblwme mydpTodkm macc m;= 0,10 kr u1 m,=0,20 Kr ABMXYTCA HaBCTpedy Apyr
ApYyry No rnagkomy ropusoHTaribHoMy NpoBoAy, M30rHYTOMY B BUAE OKPYXXHOCTHU, C MOCTO-
SAHHBIMW HOPManbHbIMK yCKopeHnamun a;=3,0 m/c? n a,=9,0 m/c?. HanTtn HopmanbsHoe ycKo-

peHune COCTaBHOW MyThI, obpasoBaBLuencs nocne CTONKHOBEHMUS.

2
Omeem: & = (M1y/a1 — ma\/az)™ [(m1 +m2)? = 2,0 e,
He6onbluas Wwaitba maccbl m = 5,0 r HAYMHAET CKOMb3WUTb, ECIN €€ MOMOXUTb Ha LIepo-

XOBaTYy0 NOBEPXHOCTb nonycgepbl Ha BbicoTe h; = 60 CM OT rOpn3oHTanNbHOro OCHOBaHMUSA



10.

11.

12

13.

14.

15.

16.

17.

nonycdepsl. [pogomkas CKoNb3nTb, Wanba oTpbiBaeTcs OT nosnycdepbl Ha BbicoTe h, =
25 cm. Hantm paboty cun TpeHus, OencTByLWMX Ha Wwanby npu eé cockarnb3blBaHUN.
Omeem: A = —mgh(3ha/2 — hy),

[1Ba TBepAbIX Tena BpallalTCs BOKPYr HENOLBMXHbBIX B3aMMHO NepneHanKynapHbIX ne-
peceKarLLMXCa OCEN C MOCTOSAHHLIMM YrIoBbIMU ckopocTamn w1 = 3,0 pag/c n wo = 4,0
pag/c. Hantn yrnoByko CKOPOCTb U YrNoBOEe YCKOPEHWE OOHOro Tefla OTHOCUTENBHO ApY-

roro.

_ 2 2
Omeem: W = VWi +w; =95 papc.
BbIYMCNIUTL MOMEHT MHEPLIMM MEAHOTO OAHOPOAHOIO AMCKa OTHOCUTENBHO €0 OCU, ECIN

TonwmHa gucka b = 2,0 mm n pagmyc R = 100 mm.
Omeem: | = mpbR¥Y2 = 2,8 rm?.

.[lBa ropu3oHTanbHbIX Ancka cBo6OAHO BpallaloTcs BOKPYr BEPTUMKANbHOW OCU, NMPOX0oas-

LLen Yepes ux UeHTpbl. MOMeHTbI MHepLUMN OUCKOB OTHOCUTENBHO 3ToM ocu |1 1 |, , yrno-
Bble CKOPOCTU W; M W, . Nocne nageHna BepxHero guMcka Ha HWKHUKM oba gucka ns-3a
TPEHNSA MEXAY HUMM Havanu 4Yepe3 HEeKOTOpoe BpPeEMsi BpallaTbCs Kak eduMHOe Leroe.
Hantun yCTaHOBUBLLYHOCSH YrNoBYyHO CKOPOCTb BpaLLeHus ANCKOB.
Omeem: w = (l; w; + 1, wz)I(1; + 1).

Hantn nepuog obpalleHuns cnyTHUKa, OBUXKYLLLErOCS BOKPYr HEKOTOPOW NnaHeTbl B6rM3un

€€ NOBEepPXHOCTU, eCrin CpeaHsAsa NIIOTHOCTb NnaHeTbl p=3,3 r/cm>.

Omeem: T=/37/(Gp) ~ 1,8y,

LnnuHgpuyeckuin cocyq BbICOTbI h ¢ nnowaabo OCHOBaHMsS S HanosHeH BoAon. B gHe
cocyaa OTKpbINu oTBepcTMe nnowanbio s « S. lNpeHebperas BA3KOCTbIO BOAbl, onpeae-

JINTb, Yepe3 CKOJIbKO BpeMeHU BCH BOa BbITEYET U3 COCyaa.

Omeem: T = (5/s)\/2h/g.

C NpOTMBOMNOJSIOXHbBIX CTOPOH LUMPOKOrO BEPTUKAIbHOrO Cocyaa, HanoOfIHEHHOrO BOAOW,
OTKPbINIM [ABa O4MHAKOBbIX OTBEPCTUS, Kaxaoe nnowagbio S = 0,50 cm? . PaccTtosiHne
MexXay HUMmM no BbicoTe Ah =51 cM. HanTun pesynsTupyoLLyio cuny peakummn BblTEKatoLLEN
BOAbI.

Omeem: F = 2pgSAh = 0,50 H.

Uemy paBHa mMacca 4acTtuupbl, ABMKYLLENCA CO CKOPOCTbIO, paBHou 0,1 ckopocTn ceeTa,
ecnun eé€ macca nokos pasHa 2 r?

Omeem: 1,02 .

TBépooe Teno BpawaeTcad OTHOCUTENBHO HEMOOBUXHOM OCU C YrnoBOW cKopocTbio 302
06/MuH. Yemy paBHa KMHETMYECKAs SHEPIuUsl Tena, ecnm ero MOMEHT MHEPUUN OTHOCK-
TenbHO 3ToW ocu paseH 0,2 Kr-m2?

Omeem: 100 Ox.



18.CranbHoWn cTepXxeHb ANMHON 1 M Harpy3unu Tak, 4To ero AnuHa ysenuymnacs Ha 0,5 mm.
Uemy paBHO HanpsbkeHune, cosgaBaemMoe Harpyskon? (moaynb KOHra npuHaTe paBHbiM 200
Ma).

Omeem: 100 MIMa.

19.YacTtunua maccbl m, ABMXYLLIASICA CO CKOPOCTbLIO Vo, HanetaeT Ha HENOABWXHYIO YacTuuy
mMaccbl 2m. Yemy 6yaeT paBHa CKOPOCTb NepBOMN YacTuubl nocrie abcontoTHO HeYynpyroro
CTONKHOBEHNA? (BpaluaTenbHbiM ABMXKEHNEM npeHebpeub).

PeweHne
Mpu abconTHO HEYNPYroM CTONKHOBEHWUM YacTULbl NPOAOMKaT ABUXKEHNE C OOUHAKO-
BOW CKOPOCTbI0. [1OCKONbKY BHELLHME CUITOBbLIE NOMA OTCYTCTBYIOT, MOJSTHBLIN UMMYINbLC CU-
CTeMbl 10 yaapa paBeH UMMyrnbCy CUCTeMbI nocne yaapa. [ycTb v — CKOpoCTb YacTuy
nocne CTONKHOBEHMWSI. Mo 3aKOHY COXpaHeHus nMnynbca nonyyaem
3m v=m vo.
OTcroga Haxoaum V.

Omeem: v=vol3.



Koa n HammeHoBaHue komneteHuun: ONMK-1.5

YMeeT ncnonb3oBaTb 3HaHUA OCHOBHbIX 3aKOHOB €CTeCTBEeHHOHAay4YHbIX AUCUnIiivH B

npodeccruoHanbHon AeATeNnbLHOCTH

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMMNETEHUUU: 4 ceMeCTp

I'Iepequb ancumnninumH (Mo,uyne|7|), NPaKkTUK, y4aCTByrOLLNX B (bOpMI/IpOBaHVIVI KOMnNeTeHunn:

OucunnnuHsl (Moaynu) (6nok 1):

51.0.18 MexaHuka (1 cemecTp)

I'Iepel-leHb 3agaHun onga npoBEPKU Cq)OpMVIpOBaHHOCTVI KOMneTeHunn:

1) TecToBbIE 3a0aHUA (KUPHBLIM LUPUDTOM BblAeNeH NpaBUibHbIM OTBET):

1.

L-Iemy paBeH MOMEHT UMYJIibCa YacCTulbl Maccon m npu eé BpalleHUn rno OKpy>KHOCTU pa-

aunyca r ¢ yrnoBom CKOPOCTb W?

Omeem: a) mriw, 6)mrw, B) mrw

3anuwuTte 3akoH pPaBHOYCKOPEHHOIO ABUXEHUA.
Omeem: a) 7(t) = 7o + Tot + at*/2 6) 7(t) = o + at* /2 g) F(t) = 7o + vot + at,

Kyaa HanpaBrneH BEKTOP MOMEHTA MMMyfibca YacTuubl NpU €€ ABMXXEHUN MO SNNMnTuye-
CKOoWn opbute?
Omeem: a) nepneHAnKynsipHO NSIOCKOCTU opbuTbl, 6) BAONb BOMbLLOK NONYyOCKH annunca
opbuTbl, B) BOOMb Marion nNonyocu annunca opouTsl.

I"ae Haxoautcs ConHue Npu ABMXKEHUM NnaHeTbl NO annunTudeckon opbute? Omeem: a)
B TOuYKe pbokyca annunca, 0) B UeHTpe annunca.

YrnoBasi CKOPOCTb CNyTHMKA 3eMnn Mpu €ero ABMXKEHUW MO JINNUNTU4eckonm opbute
Omeem: a) 3aBNCUT OT paccTosiHus Ao 3emnu, 6) aBnseTca NOCTOSTHHOMN.

TpaekTopus YacTuubl B LeHTparnbHOM none
Omeem: a) 9BNse€TCA NIIOCKOW KpUBOW, 6) He BCerga nexuT B OAHOW NSIOCKOCTH.

B kakon cucteme OTCYETA KMHETUYECKAd SHEPrns CUCTEMbI 4YacTul MWHUManbHa?
Omeem: a) B cOBCTBEHHOWN cucTeme OTCHETa, 6) B HEMNOABWMXHON CUCTEME OTCYETA, B) B
MHepuunanbHON cucTemMe OTcYETA.

MoXeT N UEeHTP Macc M30NMPOBAHHOW CUCTEMbl YacTul, OBUraTbCA C YCKOPEHUem?
Omeem: a) He MOXeT, 6) MOXET, B) MOXET, €CINN YCKOPEHNE MOCTOAHHO.

Bpycok Maccbl m MOKOUTCA Ha rOPM3OHTaNbHOW MNOCKOCTU. YeMy paBHa cuna TpeHus,
AencrTeyoLlas Ha Gpycok?
Omeem: a) Hynto, 6) umg, roe U — KO3 PUUNEHT TpeHUs.

10. Yemy paBeH nepmog Manbix konebaHnm matemMaTuyeckoro MasiTHuKa?

Omeem: a) 27V/1/9, 6)27/9/1, 6) V/ml/g.

11.Yemy paBeH nepvoa marnbix kone6aHun dumsunyeckoro MasiTHUKa?

Omeem: a) 27V I/mgl )2m\/mgl/I g)2m\/m/gl

< o o o 2
12.Kakon hopmMyrnon BeipaxaeTcs Teopema lMonreHca-LUtenHepa? Omeem: a) I = 1. + ma”

6) I + 1. =ma’ B)I =mr’

13.Tpy paBHOMEPHOM ABUXEHUWN YaCTULIbl MO OKPY>KHOCTM BEKTOP €€ YCKOPEHUS!

Omeem: a) paBeH Hynto, 6) HanpaBfeH No KacaTenbHOW K TPaeKTopun, B) HaNpaBneH K

LeHTpY.



14.3Heprua rapMoHMYecknx konebaHnin NnponopumoHanbHa
Omeem: a) kBagpaty amnnutyabl, 6) amnnuTyae, B) YactoTe konebaHun.
15.BekTop MOMeHTa nmnynsca cBo604HOro rupockona

Omeem: a) coBnagaeT C ero ocbto, 6) paBeH Hyro, B) NepneHanKynsapeH ocn rmpockona.

2) pacyeTHble 3agJauu:

1. lMywka n Luenb HaXOAATCSA Ha OAHOM YPOBHE Ha paccTosHuUKM 5,1 Km gpyr oT agpyra. Yepes
CKONbKO BpPEMEHM CHapsd C HadanbHOW ckopocTbio 240 M/Cc gocTurHet uenn?
Omeem: Yepes 0,41 unn 0,71 MuH.

2. Ha rnagkown ropmsoHTanbHOM NOBEPXHOCTU HaxoaaTcsa Aea bpycka maccamm m; U my, Ko-
TOopble coeauHeHbl HUTLIO. K Bpyckam B MOMEHT t = O MpUAOXUNN cusibl, NPOTUBOMNOSOXHO
HanpaBneHHbIE N 3aBUCALLME OT BPEMEHN Kak F; = a;t n F, = a, t. Hantn, yepes ckonbko
BPEMEHN HUTb TMOPBETCH, €CcnM Ccuna HaTsKeHus Ha paspblB paBHa F.
Omeem: t=F (m; + mz)/(m a; + m,a,).

3. Yactuua gBwxeTcst Ha NNOCKOCTU Mo 3akoHy X(t)=at, y(t)=t2, roe a un B - HekoTopble no-
CTOSAHHble. HanTn paguyc KpuBWU3HbI TpaekTopum B Todke cC koopauHaTamu (0;0).
Omeem: R = a?/(2p).

4. YacTuua ABMXKETCHA Ha MMOCKOCTK no 3akoHy X(t)=at, y(t)=Lt2, rae a n B - HekoTopble Mo-
CTOsIHHblEe. B kako MOMEHT BpeMeHU yron Mexay BeKTOPOM CKOPOCTM YacTuLbl U OCAMU
X ny éyget paBeH 45°?

PeweHwne
KoMNOHEeHTbI BEKTOpa CKOPOCTU nony4varoTcs anddepeHumMpoBaHMem KoopanHaT no Bpe-
MEHMU:
Vpy=r=a, vy=y=20t
Yron mexay BEKTOPOM CKOPOCTU 1 OCSIMU X U 'y CUCTEMbI KOOpANHAT paBeH 45° korga npo-
€KUM BEKTOpa CKOPOCTM Vx W Vy paBHbl Apyr Apyry: vx=vy. OTcioga nony4vaem:
a =20t

Ocraérca Bblpa3nTb oTcroaa Bpems t.
Omeem: t = a/(2p).

5. BblUNCNIUTL OCEBOM MOMEHT MHEPLIMM TOHKOIO OAHOPOAHOrO Ancka paguyca R maccon m.
Ocb NpoxoanT Yyepes LeHTP Aucka NnepneHAnKYnAapHO ero nioCKOCTW.

Omeem: | =mR?/2.

6. Ha ropmsoHTanbHOW NIIOCKOCTM HaxXoasaTcsa [Ba Tena: OpycoKk u anekTpomoTop ¢ bGata-
penkon Ha nogcrtaBke. Ha ocb anekTpoMoTopa HaMoTaHa HUTb, CBODOAHLIN KOHEL, KOTO-
pon coeauHEH ¢ Bpyckom. PacctosiHne mexay obovmn Tenamu pasHO |, KOadhpuuneHT
TpeHna mexay Tenamm u nnockoctbto K. MNocne BknoveHns motopa 6pycok, macca KoTo-

poro soBoe bonbLue macchbl apyroro tena, Ha4dan AsuratbCA € NOCTOAHHbIM YCKOPpEHUEM



a. Uepes CKOJTbKO BpEMEHMU oba Tena CTOJIKHYTCA?

Omeem: T = V/ 21/ (3a + kg).

7. Camonert genaet «mepTByto neTno» pagnyca R =500 M ¢ NOCTOAHHOW CKOPOCTbIO V = 360
KM/4. HanTum Bec netymka maccbl m = 70 Kr B HUXKHEW, BEPXHEN N CpeaHEN ToYKax NeTnu.
Omeem: 2,1, 0,7 n 1,5 kH.

8. Yactmua maccbl m gBMXKETCA MO BHYTPEHHEN rnagkon NOBEPXHOCTU BEPTUKANbHOro Uu-
nuHapa paguyca R. Hantu cuny gaBneHunsa 4actuupbl Ha CTEHKY LMMHApPA, eCnv B Havarb-
Hbl MOMEHT €€ CKOPOCTb paBHa Vo, W COCTaBnseT Yronl o C TOPU3OHTOM.
Omeem: F = (mv,%R) cos?a.

9. YacTtuua maccomn 5 kr BpalwlaeTcs no okpyXHocTu paguyca 50 cMm C yrinoBom CKOPOCTbHO
160 06/MUH. Yemy paBHa KMHEeTU4eckas 3Heprus yacTuubl?
Omeem: E=175 [x.

10.YacTtuua maccon 35 r ABUXKETCHA C NOCTOSIHHBIM YCKOPEHNEM, BEKTOP KOTOPOro UMeET KO-
opauHaTtel a=(1,5 m/c?; 2,5 m/c?). Yemy paBeH Moaynb Cunbl, AENCTBYIOLNIA HA YacTuuy?
Omeem: F=0,1 H.

11.Bbpycok Ha4yan CKoNb3nTb BAOSb FOPU30OHTarIbHOM NIIOCKOCTM CO CKOPOCTbIO 6,3 M/c. Kakown
nyTb NPOMAET BPYCOK OO OCTAHOBKU, €CIN KOIPMPULMEHT TpeHUs Bpycka 0 NOBEPXHOCTb
paBeH 0,47
Omeem: 5 m.

12.T1pn paBHOMEPHOM BpaLLeHMN NO OKPYXXHOCTW paauyca 16 cM YyacTtuua cosepLunna oaunH
obopoT 3a 0,5 C. Yemy paBHO ycKkopeHue yacTuubl?
Omeem: 25 m/c?.

13.Ha guck, Bpawatowmica ¢ yrnoson ckopoctbto 200 06/MUH OTHOCUTENBHO CBOEWN OCH,
HayMHaeT OAeNcTBOBaTb NMOCTOAHHLIM TOPMO3ALINMA MOMEHT cun, pasHbin 0,6 H-m. Yemy
paBeH MOMEHT MHepuuMm Aucka, ecrnm OH OCTaHOBMWACA 3a BpeMmsd, paBHoe 14 c?
Omeem: 0,4 kr-m2.

14.Teno 6pocunu nog yrnom 45° K ropu3oHTy co ckopocThio 40 m/c. Hantu makcnmanbHyto
BbICOTY nogbeéma Tena.
Omeem: a) 41 m; 6) 25 m; B) 120 m.

15.KoopauHaTa yactuubl MeHsieTca no 3akoHy x(t)=a sin (w t), rae a=1,5 cm, w=15 pag/c.
Yemy paBHa CKOPOCTb YacTuubl npwu t=07?

Omesem: v=10,23 m/c.



Koa n HammeHoBaHue komneteHuun: OMNK-1.6

BnageeT HaBblkaM1 UCNONb30BaHUS 3HAaHUI O MeToA4ax UccrneAoBaHUA, COBPEeMEeHHbIX
KOHLIeNUMAX, AOCTMKEHUAX U OrPaHUYEHUSIX eCTECTBEHHbIX HayK Npu peLueHumn nNpakTu-
YeCcKUX 3ajay, CTPYKTYpUpPOBaHUS eCTeCTBEHHO-Hay4YHOM MHdopMaumm

MNMepuopn okoH4YaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp
MepeyveHb ancumnnnH (Mogynen), NpakTuk, y4acTBYOLWNX B POPMUPOBAHUM KOMMNETEHLMM:

OucunnnuHsl (moaynun) (6nok 1):

561.0.18 MexaHuka (1 cemecTp)
MepeyeHb 3agaHni Ans NpoBepKM CHOPMUPOBAHHOCTM KOMMETEHLMN:

1) TecToBbIE 3a0aHUG (KUPHbLIM LUPUDTOM BblaeneH npaBuibHbIA OTBET):

1. PaBHOMepHOE ABWXEHMWE MO OKPY>KHOCTM SIBMSIETCS PpaBHYCKOPEHHbIM?

Omeem: a) HeT; 6) aa.
2. Kyoa HanpaBneHo yckopeHwe npu OBWMXEHWM C MOCTOSIHHOW MO MOAYS0 CKOPOCTbH?

Omeem: a) no HopManun K TpaekTopuu; 6) yCKOpPEHNE paBHO HYMO; B) NO KacaTeNbHOM K

TpPaeKkTopuw.

3. B kakon cucreme oTcYETA KMHETUYECKAA IHEPrUs CUCTEMbI MMHUManbHa? Omeem: a) B
cobcTBeHHOM; 6) B MHEpUManbHON; B) B HEMHEPLUMATBHOMN.

4. Kak nameHsieTcs aHeprnsa rapMoHMYECKUX KonebaHwuin npu yBenumyeHun 4YacTtoTbl B ABa
pasa?
Omeem: a) yBenuunBaeTcs B YeTblpe pa3a; 6) yBennumMsaeTcs B ABa pasa; B) HE MeHs-
eTcs.

5. T'ae Haxogntca ConHue npu ABMXKEHUN NfiaHeThbl Mo annunTudeckon opbute? Omeem: a)
B TOouke cbokyca annunca, 6) B LeHTpe annunca.

6. YrnoBasi CKOPOCTb CNyTHMKaA 3eMnvM npu ero ABWXEHUW MO 3NIMnTUu4eckon opbute
Omeem: a) 3aBNCUT OT paccTosiHus Ao 3emnu, 6) ABNseTCA NOCTOSIHHOM.

7. TpaekTopus YyacTumubl B LeHTpasrbHOM none
Omeem: a) aBNsieTCA NIIOCKOWN KpnBown, 6) He Bcerga NnexuT B OAHOWN NITIOCKOCTH.

8. B kakom cucteme OTCYETA KMHETMYECKass 3Heprns CUCTeMbl 4acTul MUHUMaNbHa?
Omeem: a) B cOBCTBEHHOWN cUCTEME OTCYETA, 6) B HENOABMXHOW CUCTEME OTCYETA, B) B
MHepuunanbHOW cucTteMme oTcUéETa.

9. Ykaxute eanHuuy n3mepeHna aHeprum B Crc.
Omeem: a) auHa; 6) apr; B) HblOTOH.

10.Kakue  eauHUUbI n3 NPUBEAEHHbIX  COOTBETCTBYIOT MOLLHOCTH B CW?
Omeem: a) apr/c; 6) x/c; B) BT-u.

11.Kakve eguHuubl 13  NPUMBEOAEHHbIX  COOTBETCTBYOT  MowHoctvn B CIC?
Omeem: a) [Ix/c; 6) apr/c; B) BT-u.

12.Kakyto pasmepHocTb B eguHuuax CU mnmeet koapdpumumeHt k B cdbopmyne F=-k-v?
Omeem: a) H/(m-c); 6) H/wm; B) kr/c.

13.lMonepeyHbin pasmep Tena npu ero yONUHEHUU

Omeem: a) He n3MeHsieTcs; 6) yBenuyMBaeTcs; B) yMEHbLLAETCS.



2)

14.BO3MOXHO N NageHne Ha LeHTP B CUIOBOM Morfe C noteHumansHon aHepruen U= —-a/r

(MOMEHT umnyrbca YyacTuubl He paBeH Hyn)?

Omeem: a) aa; 6) HerT.

15.Tpn CTONKHOBEHMM YaCTuL, CKOPOCTb UX LIeHTpa Macc

Omeem: a) He MeHsieTcs; 6) MeHsieTcs.

pacyeTHble 3adaun.

1.

[Be Hebonblme MmydpToukn macc m;= 0,10 kr 1 m,=0,20 Kr OBMXYTCS HaBCTpeuYy Opyr
Apyry no rnagkomMy ropnsoHTaribHoMy NpoBOAY, U30rHYTOMY B BUAE OKPYXXHOCTU, C MNOCTO-
SHHBIMW HOpPMasibHbIMU YCKOpeHnamu a;=3,0 m/c? n a,=9,0 m/c?. Hantu HopmansHOe YCKo-

peHue COCTaBHOW MyThI, obpasoBaBLuelics nocne CTOJSIKHOBEHUS.

Omeem: an = (m1y/a1 — m?\/@)2 /(m1+ma)?* =2,0 ez,

Hebornbwaga wanda maccel m = 5,0 r HAYMHAET CKONb3NUTb, ECNN ee NOSTIOXNUTb Ha Lepo-
XOBaTYyH NOBEPXHOCTb nosiycgepbl Ha BbicoTe hy = 60 CM OT ropu3oHTanbHOro OCHOBaHUS
nonycdepsl. [pogomkasl CKoNb3nTb, Wanba oTpbiBaeTcs OT nosiycdepsbl Ha BbicoTe h, =
25 cm. Hantn paboTty cun TpeHus, OenCTBYHOLWMX Ha Lua|/|6y npu eé cockarnb3blBaHUMW.
Omeem: A = —mgh(3ha/2 — 1), 4, = (my\/a; — mz\ﬁ) J(my +ms)? = 2,0

[1Ba TBEpAbIX Tena BpaLLaTCs BOKPYr HEMOABWMXHbBIX B3aUMHO NepneHauKynapHbIX nepe-
ceKaloLLMXCsi OCen C MOCTOSIHHLIMU yrioBbIMU ckopocTamn w1 = 3,0 pag/c m wo = 4,0
pag/c. Hantn yrnoByo CKOPOCTb W YrioBOE YCKOPEHMEe OOHOro Tera OTHOCUTENBHO ApY-
roro.

Omeem: w = \/wi + w3 =5 pag/c.

YacTtuuya maccbl m ABMXKETCH NO BHYTPEHHEWN rnagkon NoBEePXHOCTU BEPTUKANbHOIO Lu-
nuugpa paguyca R. Hantu cuny gasneHust YacTuLbl Ha CTEHKY LMNMHAPA, €Cv B Havarb-
HbI MOMEHT €€ CKOPOCTb paBHa Vo, W COCTaBnsieT Yyrofl O C T[OPU3OHTOM.
Omeem: F = (mv,%R) cos?a.

Ha akBaTope ¢ BbicoTbl h = 500 M Ha NoBepxXHOCTL 3emMnu nagaet Teno (6e3 HavyanbHoMm
CKOPOCTM OTHOCUTENbHO 3emnun). Ha kakoe pacCTosiHME U B KaKyl0 CTOPOHY OTKITOHUTCS

oT BepTMKanmu Teno npu nageHnn?

Omeem: Ha BocTok Ha X ~ (2/3)wh+/2h/g = 24 CM, rae w -- yrnoBasi CKOpoCTb BpalLleHu s
3emnn.

Teno 6pocunu nog yrnom 30° K rOPU3OHTY CO CKOPOCTbIO 28 M/c. HanTn makcumanbHyro
BbICOTY nogbeéma Tena.
Omeem: 10 m.

YacTtuua maccon 4 kr BpallaeTcs no oKpyXHocTu paguyca 40 cM C yrnoBOM CKOPOCTbIO
160 06/MUH. Uemy paBHa KMHeTn4eckas 3Heprms yacTmupl?
Omeem: E=90 [x.



8. Yactuua maccon 2 kr BpallaeTcsi No OKPY>KHOCTK paguyca 50 cM € yrnoBon CKOpPOCTbIO 16
06/MUH. Uemy paBHa KMHeTun4yeckas 3Heprus YacTuubl?
Omeem: E=0,7 Ox.

9. KoopauHaTta 4acTtuubl MeHsieTcs no 3akoHy X(t)=a sin (w t), rae a=1,5 cm, w=15 paa/c.
Yemy paBHa CKOpPOCTb YacTuubl npu t=07?
Omeem: v= 0,23 m/c.

10.Yactnua maccom 35 r 4BUXKETCA C MOCTOSAHHBbIM YCKOPEHUEM, BEKTOP KOTOPOro MMEeEeT KO-
opanHaTtbl a=(1,5 m/c?; 2,5 m/c?). Hemy paBeH Moayrb CuUibl, 4EWUCTBYHOLWMIA HA YacTuly?
Omeem: F=0,1 H.

11.Bbpycok Ha4an CKoMb3nTb BAOMb FOPU30OHTaNbHOM NITOCKOCTM CO CKOPOCTLIO 6,3 M/c. Kakon
nyTb NPOMAET BPYCOK AO OCTAHOBKU, €CIN KOIMDULMEHT TpeHus Bpycka 0 NOBEPXHOCTb
paBeH 0,47
Omeem: 5 m.

12.MMpn paBHOMEPHOM BpaLLEHUN NO OKPY>KHOCTU paguyca 16 cMm 4YacTuua coBepLumna OguH
obopoTt 3a 0,5 C. Yemy paBHO ycKopeHue yacTuubl?
Omeem: 25 m/c2.

13.Ha guck, Bpawarowmmnca ¢ yrnoson ckopoctbto 200 06/MUH OTHOCUTENBHO CBOEWN OCH,
Ha4YnHaeT OenCcTBOBaTb MOCTOSHHbLIN TOPMO3SALLMA MOMEHT cun, paBHbin 0,6 H-M. Yemy
paBeH MOMEHT WHepuMn [UCKa, eCrivM OH OCTaHOBWSCA 3a Bpems, paBHoe 14 c?
Omeem: 0,4 kr-m2.

14.KoopauHaTa yactuubl MeHsaeTcs no 3akoHy x(t)=a sin (w t), rae a=1,5 cm, w=15 paga/c.
Yemy paBHa CKOpPOCTb YacTuubl npu t=2 c?
Omsem: v= 3,5 m/c.

15. KoopanHaTta YacTuLpl uameHsieTcst no 3akony X(t) = a cos{wi) + bsin(wt) rne a=1,5 cm u
b=0,5 cm. fABnseTca nu Takoe OBWXKEHME rapMoHuM4Yecknm konebanHwem? Ecnn ga, T10
4YyemMy paBHa amnnuTyga konebaHma?

Omeem: aensaetcsa, A=1,8 cwm.



Koa n HammeHoBaHue komneTteHuuun: ONMK-2.1

BbiGupaeT n ucnonb3yeT COOTBETCTBYHOLME pecypCbl, COBPeMeHHble MeTOAUKU U 060-

pyAoBaHue Ans NnpoBeAeHUs 3KCNepuMeHTanbHbIX UCCNefoBaHUM U U3MepPEeHUN

MNMepuvop okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

I'Iepequb ancumnninumH (Mo,uyne|7|), NPaKkTUK, y4aCTByrOLLNX B (bOpMI/IpOBaHVIVI KOMnNeTeHunn:

OucunnnuHsl (Moaynu) (6nok 1):

51.0.18 MexaHuka (1 cemecTp)

I'Iepel-leHb 3agaHun onga npoBEPKU Cq)OpMVIpOBaHHOCTVI KOMneTeHunn:

1) TecToBbIE 3a0aHUG (KUPHbLIM LUPUDTOM BblaeneH npaBuibHbIA OTBET):

1.

OoTr yero 3aBUCUT BeJITM4YNHa YCKOpEeHunA cBobogHoro nageHna?

Omeem: a) oT WnpoTbl; 6) OT 4ONrOThI; B) HE 3aBUCUT OT reorpadouyeckoro nosoXeHus:.

MasaTHuK dyko AEeMOHCTpUupyeT
Omeem: a) cyTo4HOe BpaLleHne 3emnu; 6) 3aKOH COXpaHEeHUs SHepruuv; B) 4encTene npu-

JINBHbIX CUI.

Ha 3emne npu nageHunn Tena nponcxoauT
Omeem: a) OTKNOHEHME K BOCTOKY; 6) OTKINOHEHWE K 3anagy; B) NageHne nponcxoaut

BOOJ1b BEPTUKAIIN.

Korpa cuna Kopuonuca obpaluaetcs B HOMb?
Omeem: a) npu HyneBOW CKOPOCTK Tena; 6) B HEMHEpPUMNANbHOW CUCTEME OTCYETA; B) KO-

raa CKopoCTb Tena neprneHauKynsipHa ocy BpalleHnst CUCTEMbl OTCHETA.

YrnoBasi CKOPOCTb BpalleHUs TBEPAOro Tena yBenvyunachb B ABa pasa. Bo ckonbko pas
n3mMeHunacb KMHEeTMYeckas aHeprus BpaLeHna?

Omeem: a) yBenuunnacb B 4YeTbipe pa3a; 6) He nameHunach; B) ysennumnach B Aga pasa.
MOMEHT nHepLmMn TBEPLOro Tena

Omeem: a) He 3aBUCUT OT pa3mepoB Tena; 6) 3aBMCUT TOSNbLKO OT Macchbl Tena; B) 3aBu-

CUT OT pa3MepoB U MacCcChbl Terna.

ana yero ncronb3yeTcs BGannucTnyeckmmn MasTHUK?
Omeem: a) ona U3MepeHnss yckopeHus cBoboaHoro nageHus; 6) Ana namMepeHus Bpe-

MEHW; B) ANA N3MEPEHNSA CKOPOCTEN.

Bpema  gBmxkeHuss masTHMKA  MakcBenna  Ans  OUCKOB  pasHOW  Macchl
Omeem: a) ogHo un TO xe; ©) 6onblwe ansa 6onee nérkmx auckos; B) bonble ana 6onee
TSXKENbIX ANCKOB.

MOMEHT MHepuMn TOHKOrO OAHOPOOHOrO CTEPXKHA Oonblue, ecnu OoCb BpalleHUs
Omeem: a) NPOXOANT Yepes LIEHTP Macc CTEPXHS NEPNEHANKYNAPHO CTEPXHIO; 6) Npoxo-

AONT Yepel3 KOHEL CTePXHA nepneHANKYJIIAPHO CTEPXKHIO; B) NnpoxXoaunT BOOJIb CTEPXKHA.
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10.T1pwm OBWXEHUU YacTuubl C NOCTOSAHHOW CKOPOCTbHO eé yCKOpeHue
Omeem: a) Bcerga paBHO Hynto; 6) paBHO Hyn, NGO HanpaBneHo MO KacaTernbHOW K
TpaeKkTopun; B) paBHO HymMo, NM6O HanpasreHo No HopMariv K TPaeKTopuun.

11.9Heprus yrnpyron aedopmauunm nponopunoHansHa
Omeem: a) oTHoCUTENBHOM AedopMaummn; 6) KBagpaTy OTHOCUTENBHON AedopMaLmn.

12.Pab6oTa noTeHunansHomn cunbl BOOJTb 3aMKHYTON TpaekTopum
Omeem: a) makcumarnbHa; 6) MMHUMarnbHa; B) paBHa HyIHo.

13.NgeanbHon Ha3blBaOT XNOKOCTb y KOTopou
Omeem: a) NNOTHOCTb NOCTOSIHHA; 6) BA3KOCTb OTCYTCTBYET.

14.Moaynb Kpy4yeHuna
Omeem: a) 3aBUCUT TONbKO OT MaTepuarna, n3 KOToporo U3roToBrieHO Teno; 6) 3aBncUT ot
pas3mepoB 1 popmbl Tena.

15. KoahpuumeHT [MyaccoHa onpegensier
Omeem: a) cBA3b MeXAY HanpsKeHMEM 1 OTHOCUTENBbHOM AedopmaLnmen: 6) cBa3b Mexay

OTHOCUTEJIbHbIMIA ,D,ecbopmau,vmmm B pa3HbIX NMJIOCKOCTAX; B) BA3KOCTb XUOKOCTHW.

pacyeTHble 3aayn.

1. BblMUCANUTL MOMEHT MHEPLIMN MEQHOIO OQHOPOAHOrO ANUCKa OTHOCUTENBHO E€ro OCK, ecnu
TOSLWKUHA ancka b = 2,0 MM " pagunyc R = 100 MM.
Omeem: | = mpbR%2 = 2,8 rm?.

1. [1Ba ropu3oHTanbHbIX AMCKa cBOOOAHO BpaLLaloTCs BOKPYr BEPTUKAIIbHOW OCK, MPOXOAs-
Len vyepes nx LeHTpbl. MOMEHTbI MHEPLMN ONCKOB OTHOCUTESNbHO 3TOM OCU |; 1 I, yrno-
Bbl€ CKOPOCTU Wi U W, . [locne nageHus BEpxXHEro gmMcka Ha HWKHUIM oba amcka m3-3a
TPEHNA MEXAY HUMMK Havanum 4Yyepe3 HEeKOTOpPOEe BPEMs BpallaTbCA Kak eanHoe Leroe.
Hantu yCTaHOBUBLUYHOCSH YrnoByto CKOpPOCTb BpaLleHns ANCKOB.
Omeem: w = (l;w; + 1wz )/(1+1).

2. Hantu nepmopg obpalleHnsa cnyTHUKa, ABUXKYLLLEroCs BOKPYr HEKOTOPOM NMiaHeTbl B6Nn3un
€€  MNOBEPXHOCTN, ecnu  cpeaHss  MNMAOTHOCTb  nnaHetsl P =3.3  rlemd.
Omeem: T=v/31/(Gp) = 18 .

3. Unmnungpuyecknin cocyn BbICOThI h ¢ nnowaablo OCHOBaHUA S HanonHeH sogon. B gHe
cocyaa OTKpbINM OTBepCcTMe nnowanbio s K S. MNpeHebperasa BA3KOCTbIO BOAbI, onpeae-
nnTb, yepes CKOIbKO BpEMEHU BCS Boda BbITEYeT n3 cocyna.

Omeem: T ~ (5/s)\/2h/g.

4. 3aKoH ABWKEHUS matepuarnbHOM TOUYKM umeeT Bua Xx=2+t—0,5t2. HaiTh ckopocTb V TOYKU
B MOMEHT BpemMeHu t=2 c.



Omeem: v=-1 Mm/c.

5. MomeHT cunebl, gencTeyowmnin Ha Teno, paseH 9,8 H-m. Yepes 10 ¢ nocne Havana Bpa-
LLIEHNSA TeNo AOCTUIIO YrIoBOW CKOPOCTH 4 pag/c. Hantn MOMEHT uHepLummn Tena.
Omeem: 1=24,5 kr-m?;

6. Touyka coBepllaeT rapmoHudeckme konebaHusi, ypaBHEHME KOTOPbIX WMeEeT BUA
x=5sin(3/21-t) HantTn MmomMeHT BpeMeHun, Koraga Touka numeet asy konedbanuin 0,927 paa.
Omeem: t=0,2 c.

7. Teno 6pocunu nog yrnom 300 K ropu3oHTY CO CKOPOCTbio 14 Mm/c. HanTn makcumanbHyro

BbICOTY nogbéma Tena.
Omeem: 2,5 m.

8. YacTtuua maccon 2 kr BpalaeTcsi No OKpy>KHocTun paguyca 40 cm € yrroBomn CKOpocTbo 16
06/MUH. Yemy paBHa KMHeTu4eckas 3Heprus YacTuubl?
Omeem: E=0,45 [x.

9. KoopauHaTa 4acTuLbl M3MeHsieTcs no 3akoHy X(t) = a cos{wf) + bsin(wi] rne a=1,5cmu
b=1,5 cMm. HABnsieTca nu Takoe ABUXEHME rapMoHuYyecknm konebanHmem? Ecnu ga, 10
4yemy paBHa amnnuTyaa konebaHuns?

Omeem: asnsaeTtcs, A=2,1 cm.

10.BekTop ckopocTh YacTuubl meeT koopamHatbel v=(1,0 m/c; 2,0 m/c). Yemy paBHa KUHETU-
yeckas 9Heprus yacTuubl, ecnm eé macca paBHa 2 Kr?
Omeem: E=5 [Ix.

11.YacTtuua maccom 2 Kr BpawiaeTcs no oKpyXHoCcTu pagnyca 50 cMm ¢ yrinoBom CKOpoCTbio 16
06/MUH. Yemy paBHa KMHeTu4eckas 3Heprus YacTuubl?
Omeem: E=0,7 Ox.

12.KoopauHaTa yactuubl MeHsieTcsa no 3akoHy x(t)=a sin (w t), rae a=1,5 cm, w=15 pag/c.
Yemy paBHa CKOpPOCTb YacTuubl npu t=07?
Omesem: v= 10,23 m/c.

13.Yactnua maccom 35 r 4BMXKETCA C MOCTOSIHHbIM YCKOPEHUEM, BEKTOP KOTOPOro MMEET KO-
opauHaTtel a=(1,5 m/c?; 2,5 m/c?). Yemy paBeH Moayrnb Cunbl, AEACTBYIOLNA HA YacTuuy?
Omeem: F=0,1 H.

14.Bbpycok Ha4yan CKoNb3nTb BAOSb FOPU30OHTarbHOM NITIOCKOCTM CO CKOPOCTbLIO 6,3 M/c. Kakown
nyTb NPOMAET OPYCOK OO OCTAHOBKW, €CNU KOIPMDULMEHT TpeHUs Bpycka 0 NOBEPXHOCTb
paBeH 0,47
Omeem: 5 m.

15.T1pn paBHOMEPHOM BpaLLeHUN No OKPYXXHOCTU paguyca 16 cM YyacTuua cosepLunna oauH
obopoTt 3a 0,5 C. Yemy paBHO yCKOpeHue yacTuubl?

Omeem: 25 m/c?.



16.Ha awuck, Bpawatowumnca ¢ yrnoson ckopoctbio 200 06/MUH OTHOCUMTENBHO CBOEN OCW,
HauYMHaeT OenCTBOBaTb MOCTOAHHbLIN TOPMO3SALLMA MOMEHT cun, paBHbin 0,6 H-M. Yemy
paBeH MOMEHT MWHEepUMM AUCKa, ecrnim OH OCTaHOBMWACA 3a BpeMmsd, paBHoe 14 c?

Omeem: 0,4 kr-m3.



Koa n HammeHoBaHue komneTteHuun: OlMK-2.2

06pa6aTblBaeT n npeacraBnsdeT NnoNiydYeHHble 3KCNepumMmeHTanbHbIe AaHHbIe AnA nony-
YyeHusi 060CHOBaAHHbLIX BbIBOAOB

MNMepuvop okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp
[MepeyveHb ancumninnH (Mogynen), NpakTuK, y4acTByOLWNX B POPMUPOBAHUN KOMMETEHLNN:

OucunnnuHsl (Moaynu) (6nok 1):

61.0.18 MexaHuka (1 cemecTp)
MepeyeHb 3agaHni Ans NpoBepKM CHOPMUPOBAHHOCTM KOMMETEHLMN:

1) TecToBbIE 3a0aHUG (KUPHbLIM LUPUDTOM BblaeneH npaBuibHbIA OTBET):

1. Ykaxute eanHuuy n3mepeHus MOMeEHTa NHepLnu B CW.
Omeem: a) kr-m?; 6) Kr-m; B) Kr-m?/c.

2. Ykaxute eanHuuy n3MepeHuns nMnynsca B CW.
Omeem: a) kr-m/c; 6) Oxoynb; B) Kr-m?/c.

3. Ykaxute eanHuuy n3mepeHna 3Heprum B Crc.
Omeem: a) auHa; 6) apr; B) HelOTOH.

4. Yxaxute eavHuuy n3MepeHna yCcKOpeHus B CW.
Omeem: a) cm/c?; 6) m/c?; B) MM/C?.

5. Ykaxute eanHuLy n3mMepeHuns CKOpOCTH B Crc.
Omeem: a) anHa; 6) cm/c; B) Mm/c.

6. YkaxuTte eanHnly n3mMepeHuns 3Heprumn B Crc.
Omeem: a) auHa; 6) apr; B) HblOTOH.

7. Kakne egnHuupbl M3  NPUBEOEHHBLIX  COOTBETCTBYOT  MowHoctvM B CU?
Omeem: a) apr/c; 6) x/c; B) BT-u.

8. Kakne eguHuubl ©3  NpUBEOEHHbLIX  COOTBETCTBYWOT  MowHoctmh B CIC?
Omeem: a) [Ix/c; 6) apr/c; B) BT-u.

9. Kakyto pasmepHocTb B eguHuuax CU umeet koadpdpuumeHt k B dhopmyne F=-k-v?
Omeem: a) H/(m-c); 6) H/wm; B) kr/c.

10.B KOHCepBaTMBHON MeXaHU4eCKon cucrteme coxpaHsaeTcs
Omeem: a) aHeprna cuctembl; 6) MOMEHT MMNYNbCa; B) UMMNYfbC CUCTEMBI.

11.B 3aMKHYTOM MeXaHN4YeCKon cucrteme coxpaHsieTca
Omeem: a) aHeprna cuctembl; 6) MMNybLC CUCTEMBI.

12.Bo3MOXHO N NafeHne Ha LEeHTP B CUITOBOM Mnosie ¢ noteHunanbHon aHepruen U= —arr,
ecnm MOMEHT nMnynsca YyacTumubl He paBeH HY0?

Omeem: a) aa; 6) HerT.
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13.T1pwu CTONKHOBEHNN yacTtuy CKOPOCTb nx LeHTpa mMacc
Omeem: a) He MeHsieTcs; 6) MeHsieTCs.

14.Ckonbko cTeneHen cBoboabl y abcontoTHO TBEPAOrO Tena?
Omeem: a) 3; 6) 6; B) 4.

15.Mpn paBHOMEPHOM [ABMXEHMM YacTuLbl MO OKPY)KHOCTU BEKTOP €€ YCKOpEHMUSs

Omeem: a) paBeH Hynto; 6) HanpaBneH No KacaTerbHOW K TpaekTopuu; B) HanpaBneH K

LEHTpY.

pacyeTHble 3adayn.

1. Teno 6pocunu nog yrrinom 60° K ropu3oHTY C HavanbHOW ckopocTbio 14 m/c. Hantn makcu-
ManbHyt0 BbICOTY nogbéma Tena. ConpoTuBneHMeM Bo3gyxa MNpeHebpeyb.
Omeem: 10 m.

2. Yactuua maccon 12 r BpawjaeTtcs no okpy>kHoctn paguyca 10 cm. Yemy paBeH MOMEHT
nMmnynsca YacTubl, ecnu eé CKOpPOCTb paBHa 5 m/c.
Omeem: 6-104 kr-m?/c.

3. Teno maccon 12 r, gBuxyuleecs co ckopocTbtio 10 M/c, yaapsieT B LLEHTP HEMOABMXKHOIO
Tena maccon 0,8 kr. Nocne cTonkHOBEHUs1 oba Tena nNpoaoskaroT ABUMXKEHME KakK OAHO
uenoe. Hantu CKOpPOCTb Ten nocne CTOJTIKHOBEHUS.
Omesem: 1,4 m/c.

4. Hantn oceBo MOMEHT MHEPLINKN Koneca Macchbl 12 Kr, cHMTas ero CrmoLHbIM ANCKOM ana-
MeTPOM 60 CM.
Omeem: 0,54 Kkr-m2.

5. CamoneTt genaet «MepTByto neTnoy» paguyca R =500 M ¢ NOCTOSIHHOM CKOPOCTbIO vV = 360
KMm/4. HanTu Bec netymka maccbl m = 70 Kr B HUXKHEW, BEPXHEN N CPEeAHEN TOYKax NeTnu.
Omeem: 2,1, 0,7 n 1,5 kH.

6. YacTtuua maccbl m OBUXKETCHA MO BHYTPEHHEWN rNaZKOW MOBEPXHOCTU BEPTUKANBHOIO Ln-
nuugpa paguyca R. HanTtu cuny gaBneHms YacTuubl Ha CTEHKY LMNUHAPA, €CNU B Havarb-
HbI MOMEHT €€ CKOpPOCTb paBHa Vo, W COCTaBnsieT Yyrofl O C T[OPU3OHTOM.
Omeem: F = (mv,%R) cos?a.

7. Teno 6pocunu nog yrnom 45° K ropu3oHTYy CO CKOPOCTbIO 42 m/c. HanTtu paccTosiHue oo
TOYKM nageHus Tena.
Omeem: 180 m.

8. BekTop ckopocTu YacTuubl umeeT koopaunHaTel v=(1,0 m/c; 2,0 m/c). Yemy paBHa KMHETU-
Yyeckas 3Heprus YacTuubl, ecnu eé mMacca paBHa 4 Kr?
Omeem: E=10 [x.



9. KoopauHaTa 4acTuLbl M3MeHsieTcs no 3akoHy X(t] = a cos{wt) + bsin(wi] rne a=1,5cmm
b=2,5 cm. fABnsaeTtca nn Takoe OBWXKEHME rapMoHuM4Yecknm konebanHuwem? Ecnn ga, T0
4yemy paBHa amnnuTyaa konebaHms?

Omeem: aensetcsa, A=2,9 cwm.

10.Yactnua maccom 2 Kr BpawlaeTcs no oKpyXHoCcTn pagnyca 50 cMm ¢ yrrioBom CKOpOCTbio 16
06/MUH. Yemy paBHa KMHeTu4eckas 3Heprus yacTuubl?
Omeem: E=0,7 Ox.

11.KoopauHaTa yactuupbl MeHsieTca no 3akoHy x(t)=a sin (w t), rae a=1,5 cm, w=15 pag/c.
Hemy paBHa CKOpPOCTb YacTuubl npu t=07?
Omeem: v= 0,23 m/c.

12.YacTtumua maccom 35 r ABMXKETCA C NOCTOSAHHbLIM YCKOPEHMEM, BEKTOP KOTOPOro UMEeeT KO-
opanHaTtbl a=(1,5 m/c?; 2,5 m/c?). Hemy paBeH Moayrb Cunbl, 4ENCTBYIOLWMIA HA YacTuuy?
Omeem: F=0,1 H.

13. bpycok Ha4an CKoMb3nTb BAOMb rOPU3OHTaNIbHOM NIIOCKOCTM CO CKOPOCTLIO 6,3 M/c. Kakon
nyTb NPOMAET BPYCOK OO OCTAHOBKU, €CIiN KOIMPULMEHT TpeHUs Bpycka 0 NOBEPXHOCTb
paBeH 0,47
Omeem: 5 m.

14.T1pn paBHOMEPHOM BpaLLeHN NO OKPYXXHOCTW paaunyca 16 cM yacTtuua cosepLumna oauH
obopoT 3a 0,5 C. Yemy paBHO ycKkopeHue YacTuubl?
Omeem: 25 m/c2.

15.Ha guck, Bpawarowmica ¢ yrnoson ckopoctbto 200 06/MUH OTHOCUTENBHO CBOEWN OCH,
HayMHaeT OAeNcTBOBaTb MOCTOAHHLIM TOPMO3ALLNNA MOMEHT cun, pasHbin 0,6 H-m. HYemy
paBeH MOMEHT MHepuMn AuUCKa, ecn OH OCTaHOBWUICA 3a Bpemsi, paBHoe 14 c?

Omeem: 0,4 kr-m2.



