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1. MACITIOPT ®OHJAA OIIEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHHA

®onpx  ouneHouHbix cpeacts (POC) — HeoTheMJieMas YacThb paboyeit
nporpammsl qucuurinHel 51.0.12 «Teopetnueckas MeXaHUKa» U MPEAHA3HAYEH IS
KOHTPOJII W OLEHKH O0Opa30oBaTENbHBIX JOCTI)KCHUU CTYIEHTOB, OCBOMBIINX
IPOTrpaMMy IV CLMILIAHBI.

1.2. Hesaun u 3ax1a4u (pOHAA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU OOYUYarOIIETOCs
tpeboBanusiMm OI'OC BO OGakanmaBpuara mo HampasiaeHuto noarotoBku 01.03.01
Marematuka, yTBEp)KICHHBIM NpHKa30oM MuHucTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit @enepanuu ot 10.01.2018 r. Ne 8 (¢ M3MEHEHHUSIMU U JOTIOJIHEHUSIMH ).

1.3. Ilepeyenbr KommeTeHUMiH, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrPaAaMMBI

[Ipouiecc ocBoeHUsl AMCHUIUIMHBI HalpaBlieH HAa (OPMHPOBAHUE CIEIYIOLIUX
KOMIETEHIIUA U UHIUKATOPOB UX JIOCTHKEHUS:

Koa mo ®I'OC BO ‘ NHaukaTop 10CTHKEHHS

IIpodeccuonanpubie

VK-1.1
YK-1 VK-1.2
YK-1.3

OIIK-1.1
OIIK-1 OIIK-1.2
OIlK-1.3

1.4. Dranbl GopMupoBaHMsI KOMIETEHUHH M CpPeACTBAa OLEHUBAHUSA
YPOBHA UX C()OPMUPOBAHHOCTH

JTansl (l)OpMI/IpOIiaHI/Iﬂ KoMeTenmun KoHnTposabHo-0o11eHOYHBIE cpe/icTBa /
KOMIIeTEeHIUI c1oco0 OeHUBAHUS

Tewma 1.1. IIpenmer n
00BEKTHI KITACCUYECKOM OIIK-1 KonTtponbHas pabora.
MEXaHUKH.
Tema 1.2. Kunemaruka YK-1 KonTponpHas pabora.
TOYKH, TBEPJOTO TENA. OIIK-1 NuauBunyanbHOE 3a1aHUE.
Tema 2.1. Ocrosibie YK-1 KonTtponsHas pabora.
TIOHSTHUS U TTOCTYJIATHI

OIIK-1 NuauBunyanbHOE 3a1aHUE.
JUHAMUKHU.
Tewma 2.2 TeopeMbl YK-1 KonTponpHas pabora.
TUHAMUKH. OIIK-1 NuauBunyanbHOE 3aaHUE.
Tema 3.1. 3amaya AByX Te. YK-1 KonTponpHas pabora.

OIIK-1 NuauBunyanbHOE 3a1aHUE.
Tewma 3.2. Knaccuueckas
3amaya 00 ympyrux YK-1 KontponbHas padoTa.
CTOJIKHOBCHUSIX. OIIK-1 NupuBunyansHOE 3a1aHUE.
Knaccuueckas 3amauda




paccesiHus.
Tema 4.1. OcHOBHBIE
MOHSATHS AHAJTTUTUYECKON YK-1 KontponbHas padoTa.
MEXaHUKH. Y paBHEHUS OIIK-1 WNunuBuayansHOE 3a0aHueE.
Jlarpanxa
Tema 4.2. ®@yHkuus
Jlarpanxa u ee cBs3b C
P YK-1 Konrponbnas padora.
3aKOHAMU COXPAHEHUS.
OIIK-1 NuauBunyanbHOE 3a7aHueE.
[IpuHUMIT HAMMEHBILIETO
nercTBus I aMuIbTOHA.
VK-1 KonTponbnas pabora.
Texkyuas arrecrauus OIK-1 NuauBuayanbHOE 3a1aHUE.
TeopeTnyeckuii OTUeT.
IIpomeskyTounas
P y OIIK-1 DK3aMeH
arrecTaums

1.5. Onucanue nokaszarese (pOPMUPOBAHNS KOMIIECTEHIIN I

Kox xomnerennuu

Pe3yabTarsl cGOPpMHPOBAHHOCTH

Buaem.

OCHOBHBIC TIOJIOKCHHS, TPHHIMIBI, METOJAbl M TPUEMBl KJIACCHUECKOU
MEXAaHUKH.

Ymeem:

VK-1 MPUMEHATh MPUEMBbl U METOJbl KJIIACCHYECKOW MEXAHUKH M MEXAHUKHU

CIUIOIIHBIX CPeJl K PEIICHUIO OCHOBHBIX 3374 (PU3HUKH.
Bnaoeem nasvikamu:
HCIIOJIb30BAaHMS IIPUEMOB, OCBOEHHBIX B IIPOLIECCE U3YUYEHHUS AUCLUILIMHBI
JUISL pEIIeHUs 3a/1a4 B CMEKHBIX 00J1acTsIX (GU3UKKU U B MAaTEeMaTHKE.
3unaem:
byHIaMEHTaJIIbHBIE MPUHIMIBI  pEHIeHUs 3a7ad 1Mo  (QU3UKEe U
TEOPETUYECKON MEXAHUKU.

OIK-1 Ymeem:

OCYILECTBIIATh [TOCTAHOBKY 33Jayd B 00JacTH MNpodecCHOHATBHOMN
JESITEIbBHOCTH C YY€TOM UMEIOIIUXCSl PyHAaMEHTAIbHBIX 3HAaHUMH.
Bnaoeem nasvikamu:

pelieHus 3aaa4 B 00JacTH QU3UKH, TEOPETHUECKON MEXaHUKH.

1.6. KpuTepum ouneHUBaHHSI KOMIIETEHUMH Ha Ppa3HbIX 3Tamax Hx

(popmupoBanus
KoanuectBo
Buj yueOHoit padoThl 0aJ/I0B
(01010 0-390 300

NHnuBuayanbpHOE 3aaHue 40 - -
KontponbHas paborta 30 - -
TeopeTnuecknii OT4ET 30 - -
Bcero 100




HaxonureabHas cucreMa oneHuBanud mo 100-6ayibHo0M mKaJje

5 - banbHan
cucreMa
OLlCHUBAHUA
IK3aMeHa

100 -
oaIbHa
A [IKAJIa

BykBennas mkaJga, coorsercryromas 100-0a/bHoi mkaJie

OTJIINYHO

90-100

A — OTIMYHO — TEOPETHYECKOE COJCpPKaHHE Kypca OCBOEHO
MOJIHOCTBIO, 0€3 TpPOoOeNoB; HEOOXOAMMBIE TMPAKTUYCCKUE
HaBBIKM paOOTHI C OCBOEHHBIM MaTepHaioM COPMHPOBAHBI; BCE
MPEIyCMOTPEHHBIE TPOrpaMMoOil OOy4deHHs] y4deOHbIE 3aJaHus
BBIIIOJIHEHBI, KA4YECTBO MX BBIIOJHEHUS OLEHEHO YHCIOM
6aJu10B, OJIN3KUM K MAaKCUMAJIbHOMY

Xopomo

83-89

B — ouecHb XOpOIIO — TEOPETHUYECKOE COACpIKaHHe Kypca
OCBOGHO  TIOJHOCTBIO, 0€3  mpoOeloB;  HEOOXOAMMBIE
MPaKTUYECKHE HAaBBIKM pPabOThl ¢ OCBOCHHBIM MAaTEpHAIOM B
OCHOBHOM C(hOPMHUPOBaAHBI; BCE MPEAYCMOTPEHHBIC TPOTrPaAMMOit
00y4eHus yueOHbIC 3a/1aHKsI BBIMOJHEHBI, KAYECTBO BBIMOJIHCHHUS
OOJILIIMHCTBA W3 HUX OLCHEHO YHCJIOM 0ajuioB, OJHM3KUM
K MAaKCHMaJIbHOMY

Xopo1io

75-82

C — XOpolIo — TEOPEeTHYECKOE COJCpIKaHHE Kypca OCBOCHO
MOJTHOCThIO;  HEKOTOpPbIE  IMPAKTHYECKUE HABBIKM  PaOOTHI
C OCBOGHHBIM MarepuanoM c(HOPMHUPOBAHBI HEIOCTATOYHO; BCE
MPEIYCMOTPEHHBIC MPOrpaMMOil OOYy4YeHHUs ydeOHBbIC 3aaHMsI
BBIIIOJIHEHBI, Ka4YC€CTBO BBIIIOJIHCHHUSA HHW OJHOI'O H3 HUX HE
OLICHEHO MHUHHMAJbHBIM YHCJIOM OasIoB, HEKOTOPHIC BHJIBI
3aI[aHPII>’I BBIIIOJIHEHBI C OIINOKaMU

Y 10BIETBOPUT
€JIBHO

63-74

D — yJIOBIETBOPUTENBHO — TEOPETHYECKOE COJAEpIKaHUe
JUCHUIUIMHBI  OCBOEHO YaCTUYHO, HO MpoOesbl He HOCAT
CYIIECTBEHHOIO  XapakTepa, HeOoOXOIMMbIe IpPaKTHUYECKHE
HaBbIKM pabOTBl € OCBOEHHBIM MaTepUalioM B OCHOBHOM
c(opMHpOBaHBI; OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOTrPaMMOi
oOyueHuss  y4eOHBIX  3aJaHUl  BBINOJIHEHO, HEKOTOpPbIE
13 BBINOJIHEHHBIX 33JJaHUH, COAEPIKaT OMIMOKU

Y 10BIETBOPHUT
€JIbHO

50-62

E — mnocpenctBeHHO — TEOpeTHUECKOE COJEpKaHUE Kypca
OCBOCHO YaCTMYHO; HEKOTOpbIE MPAKTUYECKHE HaBBIKU PaOOTHI
He COPMUPOBAHbI, MHOTHE IPEIyCMOTPEHHBIE MPOrpaMMOit
o0yyeHMs y4yeOHBbIe 3aJjaHHs HeE BBIIOJIHEHBI JHMOO KayecTBO
BBITIOJTHEHUSI HEKOTOPBIX W3 HUX OILIEHEHO YHUCJIOM OaJlioB,
OJM3KUM K MUHMMAJIbHOMY

HeynosnerBop
UTETBHO

2149

FX — HeynoBJIETBOPUTENBHO — TEOPETHUYECKOE COAEpIKAHUE
Kypca OCBOEHO YaCTMYHO; HEOOXOIMMbIe TPAKTHUECKHUE HABBIKU
paboTbl He chopMUpPOBaHBI; OOJBIIMHCTBO MPETYCMOTPEHHBIX
MporpaMMoil 00y4yeHusi yueOHBIX 3aJaHUN HE BBINOJIHEHO JTUO0
KayecTBO MX BBIIIOJHEHHUS OIICHEHO YHCIOM 0ajuloB, OJM3KUM
K MUHUMaJIbHOMY; TIpU JOIOJHUTEIBHOW CaMOCTOSITEIbHON
paboTe HaJ MaTepuansoM Kypca BO3MOXKHO MOBBIIIEHUE KaueCcTBa
BBINOJIHEHUS YU€OHbIX 3aJaHUN

HeynosnerBop
WUTETBHO

0-20

F — HeynoBIeTBOpPUTENBHO — TEOPETUYECKOE COJIEpKaHUe Kypca
HE OCBOCHO; HEOOXOIMMBbIE TPAKTUYCCKHE HABBIKH PAaOOTHI
He cpopMUpOBaHBI; BCE BBHINOJHEHHBIE Y4eOHbIC 3aJaHMs
cojepxar rpyOble OITMOKH, AOTOJHUTEIBHAS CAMOCTOSTEIbHAS
paboTta Haj MarepualsoM Kypca He NMpHBEIeT K KaKoMy-JIHO0
3HAYUMOMY TIOBBIIICHUIO KauecTBa BBIMOJHEHUS YUEOHBIX
3aJaHul




2. KOHTPOJIBHO-ONEHOYHBIE CPEJACTBA
2.1. OueHo4YHbIE CPEACTBA TEKYLIEr0o KOHTPOJIS

3aoavu ona uHOUBUOYANLHBIX 3A0AHULL™

BAPUAHTDI

1 [2 [3 [4 |5 |6 |7 |8 |9 [10 [11 [12 [13 [14 |15

Kunematnka

1.1 12 |13 |14 |15 16 |17 |18 |19 [1.10 |1.1 1.1 1.13 | 1.14 | 1.15

121 | 1.27 | 1.26 | 1.25 | 1.24 | 1.23 | 1.22 | 1.21 | 1.16 | 1.17 | 1.18 | 1.1 1.20 | 1.21 | 1.22

136 | 135134 1140 | 142 | 139 |1.29 | 130 | 131 |.1.32]1.33 | 140 | 1.39 | 1.38 | 1.37

JInHaMHUKa TOYKH

210 | 2.11 [ 212|213 | 214 | 215 |21 |22 |23 |24 |25 |26 |27 |28 |29

220 | 221 [ 222 223 1224 |225 | 226|227 |2.28 |229 |230 | 231 [232 225|226

233 234 {235 236 | 237 | 238 {239 240 |241 [ 242 | 241 | 240 | 239 | 238 | 2.37

)j[m{aMmca CHCTCMBbI CBOﬁOI[HbIX TOYECK

243 244 245 1246 |247 | 248 249 [ 250 | 251 | 252 [ 243 [ 244 1245 |246 | 247

2.55 | 2.56 | 2.57 |2.52 | 253 | 2.54 | 2.55 [2.56 | 2.57 | 258 | 259 [2.60 |2.6]1 |2.62 |2.63

OCHOBBI AaHAJIMTHYECKOH MEeXaHNUKH

4.10 |47 |45 |46 |47 |48 [49 |41 |42 |43 |44 |45 |46 |47 |48

4.23 1424 1425 | 411 [ 412 413 [4.14 | 4.15 [ 4.16 | 4.17 | 4.18 | 4.19 | 420 | 421 | 4.22

* HOMepa U cojiep)KaHue 3aj1a4 MPeICTaBICHBI B TOCOOUH:

Kapa-Myp3a C.B., UYepnooOaii K.I'' Kiaccuueckass wmexanuka. YueOHOE
nocobue A CaMOCTOSITENbHON pabOThl CTYACHTOB CIHEMUATBHOCTH «Du3nkay. —
Jlyranck, W3n.-Bo Jlyranckoro HalMOHAJIBHOIO YHHMBeEpcuTeTa HUMeHM Tapaca
IlleBuenko, 2014. — 126 c.

Koumponvnas paboma (npumep)
1. BBINOJHNATE KMHEMATHYECKUH aHAIM3 JIBYOKCHMS, €CIM 3aKOH JBHIKCHUS

TOYKH UMECT BH]I
x=asinot, y=2a(l—cos2ut).
OnpenenuTs paanyc KpUBU3HBI TPACKTOPHUH B TOUYKE, TJI€ OH MUHUMAJICH.

2. Teno Opo1IeHO BEPTUKAIBHO BBEPX € TOBEPXHOCTHU 3EMIIU CO CKOPOCTBIO V), .

OnpenenuTh BBICOTY MOAbEMa, BpeMs MoAbeMa U o0Iliee BpeMs ABUKEHUS Tea.
ConpoTHBIEHNEM BO3yXa IPEHEOPEYb.

M
bl
-
3.Yepe3 wkuB mMaccoid M u paanycoM R mepekuHyTa HHUTb C Ipy3aMu m; U

m, >m, Ha KoHUe. I[Ipockanb3blBaHME MEXAY HHUTBIO U ILIKMBOM OTCYTCTBYET.
MertonaMy aHAIIUTUYECKON MEXAHUKU ONPEACIIUTh YCKOPEHUE TPY30B.



Teopemuueckuti omuem (npumep)
1. CxopocTh, HOPMAIBHOE U TAHTEHIIMAIBHOE YCKOPEHHUsS TMPU €CTECTBEHHOM
criocobe omucaHus ABMKCHHS. Pagnyc KpUBHU3HBI TPACKTOPHH.
2. 3akoHbl Hpl0TOHA ¥ rpaHUIBl UX TPUMEHUMOCTH.
3. luHamMuueckre XapaKTepUCTHKHU TBEPOTO Tea.

3aoauu Onsa npakmuyeckux 3aHamuil

1. BeImoIHUTE KUHEMATHYECKUI aHAJIN3 JBYXKCHHS TOUYKH, €CIIH:

a. x=acoswt, y=bsinar;

b. x=asint, y=2acos2t;

c.p=p,=const, @=owt, z=0.

2. OnpenenuTh painyc KPUBU3HBI, HOPMAIbHOE U TAaHTCHITMAIBLHOE YCKOPCHHS

TOYKH, €CJIA €€ TII0CKOE IBUYKEHHE OMUCHIBACTCS 3aKOHOM
a. x=acosawt, y=bsinat BTOUKE X=a U y=Db;

b. p=2, @=t"/2 BMOMEHT BpeMeHH, Korja f = 1.

3. PaccMmoTpeTh JBHJKEHHE Tela B TMOJE CHIIBI TSKECTH C Y4YETOM
conmpoTuBieHUs: Bo3ayxa. Cuila CONPOTHBIECHHS BO3JyXa NPOMOPLHOHAIbHA
CKOPOCTH Tena.

4. PaccMoTpeTh NBIKEHHUE HJIEKTPOHA B OJHOPOAHOM MArHUTHOM IIOJIE C
VHAYKIUEH B.

5. Camoner wmaccodl M B MOMEHT MPU3EMIICHUS HMEN CKOPOCTh V.
OnpenennuTh, Kako€ pacCTOSTHUE MPOMIET CaMOJIET A0 IMOJHOW OCTAaHOBKU IIPHU
BBIKJIFOYEHHBIX JIBUTATENSIX, €CJIM TMOJHOE COMPOTUBJICHUE JBUXKCHHUIO BBIPAXKACTCS
dopmynoit F =kv+av’.

6. Yactuma maccod m JBWDKETCA TOJ JEHWCTBHUEM CHIBIF =kmr, thoe 7 -
paguyc-BEKTOp 4acTUILbl. B HadanbHBII MOMEHT BPEMEHHM CKOPOCTb YacCTHLBI V),

HanpasJIeHa NEPHEHIUKYIAPHO 7). ONpenenuTh TPACKTOPHUIO ABMIKEHHMS YaCTHUILbI

npu k > 0.
7. MaTtepuallbHOM TOYKE, HAaXOIAIIEHCS Ha MOBEPXHOCTU 3eMIIM, COOOIIeHa

BEPTUKAJIFHO BBEPX CKOPOCTh V,=+/2gR. HaiiTu 3aKkoH JABWXEHUS TOUKH.

ConpoTHBIEHHEM BO3/yXa MpeHEOpeUb.

8. Touka Maccoil m ABUKETCS BAOJIb FOPU3OHTAILHON XOPIbl OKPY>KHOCTH
paauyca R moa aelcTBUEM CHUJIbI, OOpaTHO NPOMOPLMOHATIBHOM PACCTOSHHUIO OT
TOYKU JO II€HTpa OKPYXHOCTH (k — KOXDPUIHUEHT MTPONOPIHUOHATILHOCTH).
Paccrosinue OoT XOopAbl 10 LIEHTa OKPY>KHOCTH paBHO r. HailTu cKOpoOCTh TOYKH B
MOMEHT MPOXO0KJECHUS CEPEIUHBbI XOPbl, €CJIM B HaYaJIbHBIK MOMEHT BPEMEHU OHa
3aHMMaJIa KpailHee MOJIOKEHUE U Oblla OTITyIleHa 0€3 Ha4yaJIbHOW CKOPOCTH.

9. Mexny IByMs 3aKperuIeHHBIMU 3apsilaMd B TOUKE A OTIYCKAalOT YacCTHUILY
3apsaaoM q. PaccTosiHne 4B 3Ta yacTULa NPOXOIUT 32 BPEMS f). 32 KAKOE BPEMsI 3TO
K€ PaCcCTOSIHUE MPOUJIET YACTUIIA TOM K€ MAaCChl U 3apsJioM 3¢, €CJIH €€ OTIYCTUTh B
TOM e TOUKe A.



10. Camoner Mmaccoii M B MOMEHT NpPH3EMIIEHHMS HMEI CKOPOCTb V.
OnpenenuTh, Kakoe pacCTOSHHE MHPOMAEeT caMojeT [0 IIOJHOW OCTAHOBKU IMpHU
BBIKJIIOUEHHBIX JIBUTaTessX, eClii MOIHOE CONPOTHBIIEHHE JBMKEHHIO BBIPAKAETCA
dbopmymoii F =kv+av’.

11. MarepuanbHOil TOuKke, HaXOAAIIEHCS HA IOBEPXHOCTU 3eMIM, cOOOLIEHA
BEPTUKAIBHO BBEPX CKOPOCTh V, =+/2gR. HaliTu 3aKOH JBWKEHHS TOYKH.

ConpoTuBIIEHHEM BO3/1yXa NPEeHEOPEYb.

12. Teno OpolleHO BEPTUKAIBbHO BBEPX C MOBEPXHOCTU 3€MIIA C HAaYaJIbHOU
CKOpPOCTBIO V. Ompenenutrb BBICOTY €ro MnoabeMa, I[oyaras, 4YTOo CHIIa
CONPOTHUBJIEHUS BO3/yXa IPOMOPLUHUOHAIIbHA €70 CKOPOCTH.

13. IlycTh M3MeHEeHHEe MacChl Tella MPOUCXOAUT 3a CUET OT/ACNICHUS OT Tela
HEKOTOPBIX €r0 4acTeil ero 4yacTed, Mpu4eM 3a Bpems df otaensercss macca dm, a
CKOPOCTb OTIEISAIOIIMXCS YacTeW OTIMYACTCA OT CKOPOCTU Tela HAa HEKOTOPYIO
IIOCTOSIHHYIO BEIWYMHY. HaWTu 3aKOH M3MEHEHUs CKOpPOCTH Tena. B HavyanbHbIN
MOMEHT BPEMEHU Macca Tella 1, a €ro CKOPOCTb V.

14. HenonBu:xHOE aTOMHOE SJIpO pacnajeTcs Ha JBa OCKOJIKa MaccaMu mi U
m;. OnpenenuTh CKOPOCTU OCKOJIKOB, €CIIN IPU PACIIaJie BBIACIACTCS JHeprus L.

15. Yactuna maccel m C UMITYJIBCOM P paclagacTcs Ha JBE OJMHAKOBbBIC
yacTulbl. KakoB MaKCUMaJbHBIA Yroj pasjieTa BTOPUYHBIX YACTHI], €CIIA IIPU
pacriazie BolaensseTcs dueprus £?

16. Yactuma Maccel M HaneTaeT Ha MOKOSIITYIOCS YacTHILy Macchl n < M. Uemy
PaBEH MAaKCUMAaJbHBIN YTOJ pacCesiHUs HAIETAXOIIEN YaCTULIBI?

17. JIBe TsKenble TOYEUHbIE MACChl M| U M, COCIWHEHHBIE HEBECOMBIM
CTEp>KHEM JUTMHBI L, HaXOJATCS BHYTPH IJIaJKON cheprudecKoil mosoctu paaunyca R.
OnpenenuTs B MOJIOKEHUU PABHOBECHUS YTOJI OL MEKy CTEPKHEM U TOPU30HTAIIBIO.

18. YeTbipe 0MHAKOBBIX OJHOPOJHBIX CTEPXKHS IJIMHBI L KaKIbIA IAPHUPHO
COEJIMHEHBI MEXay cOoO0i B BEPTUKAJIbHOM MJIOCKOCTH TaK, KaK MOKa3aHO Ha pUC.
Touku A u B coenvHEHbI IPYKUHOU. [[TMHa HEHANPSHKEHHOU MPY>KUHBI Ta KE, YTO U
nauHa  cTepkHer. Hmxkuss BepmmHa pomba (€ 3akperuieHa ¢ MOMOIIBIO
HETMOJBW)KHOTO IapHupa, OmnpenenuTh KECTKOCTh MNPYXKHUHBI, €CIHA YIJIbl MpH
BepirHax pom6a C u O paBHBI 20.

19. YeThipe HEBECOMBIX OJMHAKOBBIX CTEPKHS JUIMHBI L KaKIbIA IIApHUPHO
COEJIMHEHBI MEXy cO00I B BEpPTUKAIBHON IMJIOCKOCTH TaK, KaK MOKa3aHO Ha puc. B
Touke M pomMOa MojABEIIEeH I'Py3 MacChl M, TOYKH A U B coeAMHEHBI HEPACTKUMON
HUTBIO Tak, 4To yrojg npu BepmmHe C pombOa paBeH 2. Omnpenenuth CHITY
HATSHDKCHUSI HUTH.

20. B nuddepennmanbHoM NOMUCHACTE OMPENEIUTh 3aBUCUMOCTb MEXKIY
ciwiioil F 1 BecoM rpy3a P mpu paBHOBECHM, €CIM paguyc OoJbiioro Oioka R, a
BEPXHETO Majioro — r. Maccoii 0JJOKOB ¥ TPEHHEM B OCSIX MIPEHEOPEUb.

21. Jlns MatepualibHOM TOYKH MAaccChl mi, ABWIKYIICHCS TMOJ ACHCTBUEM CHJIbI

F , moctpouth ypaBHeHus Jlarpanxka, cuurtas, 4To ee 0000IICHHBIMU KOOPINHATAMHU
SIBIISTIOTCS

a) IeKapTOBBI KOOPMHATHI,

0) HWIMHAPUYECKHE KOOPAUHATHI.



22. Ha HakJIOHHOM IIJIOCKOCTH, COCTaBJSIOLIEN Yrol O C TOPU30HTOM,
HaXOJMUTCS TEJIO MAaCChl M, KOTOPOE CBS3aHO C TEJIOM MAaCChI 11, HEPACTKUMOU
HUTBIO, IEPEKUHYTON Uepe3 OJIOK, YKPEIUICHHBII B BEPIIMHE HAKIOHHOM MJIOCKOCTH.
[TpeneOperast maccoii 6;10ka U TPEHHEM B HEM, HANTH 3aKOH JBIKEHUS TEN U CHUITY
pEaKuu CO CTOPOHBI HAKJIOHHOW INIOCKOCTH, €Cii m, > m;. HadanbHble ycnoBus
CUMTATh 33JaHHBIMU. 3a/1a4y PEIIUTh O€3 y4eTa U ¢ y4eTOM TPEHHS.

23. Ha rnaaxoil rOpu30HTaIbHOW MOBEPXHOCTH PACIIOJIOKEHA MPAMOYTOJIbHAs
npu3Ma Maccel M ¢ yriioM B OcHOBaHMUM .. C BEpIIMHBI NPU3Mbl HAYMHAET
COCKaJIb3bIBaTh Tajlo Macchl n. [IpeHeOperas TpeHHUEM MeXxay TEIOM M IPU3MOH,
HAlTH 3aKOH JIBUKEHU TeJla U Npu3Mbl. BeicoTa npu3msl /.

24. Tloctpouts ¢ynkiuio Jlarpanka MaTeMaTHUYECKOTO MAasTHUKA MAcChl m U
IuHbl L, Toyka ImojBeca KOTOpOro ¢ maccod M B Hel MOXET CBOOOJHO
nepemMenaTbes 0€3 TPeHUsI 10 TOPU30HTATBHON MOBEPXHOCTHU B IJIOCKOCTH KayaHUSI.

25. Tloctpouth (ynkuuio Jlarpanka IBYXaTOMHOW MOJIEKYJIBI C Maccamu
aToMOB M u m. ATOMBI paclojOKEeHbl Ha paccTosHuM L. Moneinb MOJEeKyIbl —
JKECTKHI pOTaTOP.

26. Touka Maccel m JBWXKETCS IO KOJEOIIOIIEeHcs TOpU30HTaIbHOU
noBepxHocTu. HaliTh moJiokeHne TOUKM M PEaklMIo CBA3M Kak (YHKIMH BPEMEHH,
€CJIM IUIOCKOCTh KOJIEOJIETCS B HalpaBlI€HUH, MEPHEHIUKYISIPHOM MOBEPXHOCTH, C
aMIUTUTYJION @ M 4acTOTON ®. Y CKOpeHue CBOOOTHOTO pajieHus g.

27. Iloctpouth ¢yHKUMIO JlarpaHyka IUIOCKOrO MAasTHHMKA, TOYKa IOJBECA
KOTOPOI'O PaBHOMEPHO [JBWXKETCS B BEPTUKAIBHOM IUIOCKOCTH II0 OKPYKHOCTH
paauyca R ¢ HOCTOSIHHOM YIJI0BOM CKOpOCThIO ®. JlyiHa MasTHHKA [, Macca — m.

2.2. OueHoOYHbIE CPeACTBA VISl MPOMEKYTOYHOM aTTeCTAlIUN
Bomnpocs! k 3k3aMeny

1. Tpaektopusi CKOpOoCTb M YCKOpeHHE TOYKA. HopmanbHO€ W TaHTeHIMaIbHOE
YCKOPEHUS, PaINyC KPUBU3HBI TPACKTOPHUH.

2. Kunemaruka mocCTynaTeIbHOTO W BpallaTeIbHOTO JABMIXKEHHUS TBEPAOrO Teja
JIBUKEHHE TBEPJIOTO TeEa.

3. UuepumansHbie cucTeMbl oTcueTa. Cuita u ee cBoiicTBa. Macca u ee cBoicTBa.

4. 3akonbl HploTOHA W TpaHMIBl UX NMPUMEHUMOCTHU. [IpUHIUN OTHOCUTEIBLHOCTH
[Nanunes.

S. /IlnHamMuKa TOYKM W CHUCTEMBbl TOYEK. YPAaBHEHUS JBWKECHUS U UX PEIICHUE.
Knaccruecknit npuHIMI TPUYUHHOCTH.

6. Pabota cwbl. [loTeHnmanbHbie CHITBI M IOTEHIIMAIbHAS. SHEPTHSI.

7. JuHaMuuecKHE€ XapaKTEPUCTUKH CHCTEMbl To4ueK I[loTeHuuanbHas >HEprus
CHUCTEMBI TOYEK.

8. Teopembl 00 W3MEHEHMHM HWMIYJbCa, MOMEHTAa HUMITyJbCa M KHUHETUYECKOU
sHeprud. [loHast SHEPrUsi CUCTEMBI U €€ U3MEHEHHUE.

9. CBs13b 3aKOHOB COXPaHEHHUsI CO CBOMCTBAMHM CUMMETPHUHU MPOCTPAHCTBA U BPEMEHU
10. CumMeTrpusi BHEUIHEr0 NOTEHIMAIBHOTO TOJISI M COXPAHEHHE OTHEIbHBIX
COCTaBJISIFOIIMX UMITYJIbCA U MOMEHTA UMITYJIbCA.

11. 3agaya 1ByX Ted B KJIACCHYECKON MEXaHUKE.



12. 3akoHBI COXpaHEHUSs B 3aJ1aye JABYX TeJl.

13. /IBukeHHEe TOYKH B LEHTPAIbHO-CUMMETPUYHOM moJjie. KauecTBeHHbIN aHaIu3
paguanbHOTO IBUXKEHUS 110 BUY 9(PPEKTUBHOTO MOTEHIIUATIA.

14. Knaccuueckas 3a1a4a paccesiHusl.

15. Ynopyrue cTOIKHOBEHHUS.

16. CBsizu. AKTUBHBIE U TIACCUBHBIC CUJIbl. YPAaBHEHMs JABUKEHHUS HECBOOOJIHOMN
MEXAHUYECKON CUCTEMBI.

17. Bo3moxHbI€, IEUCTBUTEIBHBIC U BUPTYyaIbHbIE IEPEMEILICHUS.

18. OO6oOmieHHble KoOpAMHATHI W 00OOIIeHHbIE CcWiIbl. BupryanpHas paborta.
NneanbHblie CBS3M.

19. BapualMoHHBII NPUHIMI BUPTYAIbHBIX IEPEMEIICHUN. YCIOBUSI pPaBHOBECHUS
MEXAHUYECKOW CUCTEMBI.

20. Jlunamuveckuil BapuallMOHHBIA IPUHLMUIT U ypaBHEeHHs Jlarpanika.

21. Oynkius Jlarpanxka, ee CBOMCTBA U CBSI3b C 3aKOHAMU COXPaHEHUSI.

22. [IpuHIMI HAUMEHBIIETO AelcTBUS ['aMUIbTOHA.

23. VYpaBHeHus JBIKEHUS B KaHOHUYeckoill dopme. Dynkuus [amunbToHa, ee
CBOWCTBA U CBSI3b C 3aKOHAMU COXPAHEHUS.

Bonpocsl npoBepku nokasareseit GopMupoBaHUs KOMIIETeHIUH

1. 3akoHbl GU3HKK Oa3UPYIOTCS HA TTOCTYJIaTax 00

A) OTHOPOJTHOCTH BpEMEHU;

b) onHOpoAHOCTH POCTPaHCTBA,

B) uzotponHocTy mpocTpaHCTBa;

I') ogHOpPOAHOCTH M M30TPOIHOCTH MTPOCTPAHCTBA;

J1) OTHOPOAHOCTH BPEMEHHU, OJTHOPOJAHOCTH U U30TPOMTHOCTH MTPOCTPAHCTBA.

2. B Kj1acCM4ecKOl MEXAHUKE MOCTYIUPYETCS, YTO

A) mIpOCTPaHCTBO OTHOCUTENIBHO;

b) BpeMsi OTHOCUTENBHO;

B) Bpems 1 mpocTpaHCTBO OTHOCUTEIBHBI;

I') BpeMst aOCOIIOTHO, a TPOCTPAHCTBO OTHOCUTEIBHO;
J1) mpoCTpaHCTBO U BpeMsI a0COTIOTHBI.

3. B kimaccuueckoit MEXaHHUKe paccMaTpUBaeTCs

A) OTHOCHUTENIBHOE JBUKEHHE MAaKPOCKOIMMYECKUX TE;

b) oTHOCUTENBHOE IBUKEHNE MAKPOCKOITMYECKHX TEJI CO CKOPOCTAMHU V << C;
B) OTHOCHUTCIIBHOC ABUKCHUEC MAKPOCKOIMMYECCKUX TECI C JIIOOBIMU CKOPOCTAMU;,
I') oTHOCUTENEHOE ABMXKEHHE JTIOOBIX TEI;

J1) OTHOCUTENIbHOE ABM)KEHHE JTFOOBIX 00BEKTOB CO CKOPOCTSIM V << C.

4. TpaekTopuei TOUKH Ha3bIBAETCS

A) nuHus, BAOJIb KOTOPOM JABHXKETCS TOUKA;

b) yuacTok nmHuM, BIOJIb KOTOPOU JIBUKETCS TOUKA;

B) nnuna npsMoi, coeAuHSIONIeH HadallbHYI0 M KOHEYHYIO TOUKH JIBH)KEHUS.

5. [lepemernienneM Ha3bIBaCTCS

A) nvHa y4acTKa JMHUM, BOJIb KOTOPOU JBUKETCS TOUKA;

b) npuparienue paanyc-BeKTopa TOUKH A7 3a HHTEpBaJ BpeMeHU Af ;

B) nnunHa otpeska, COeIUHSIONIEr0 HAaYaJIbHYI0 U KOHEUHYIO TOUKHU MEepEMEIICHUSI.



At

6. I[Iyte S, mpoliIeHHbIN TOYKOM 3a BpeMsl Af , OIIpeaensaeTcs Kak
A) AJINHAa OTPE3Ka, COCAUHAIONUICTO HAYAJIbHYIO 1 KOHCUHYIO TOUYKHU MMCPEMCUICHUA 3a BPEM

b) anuna Tpaexkropuu;
B) nnmHa yyacTka TpaeKTOpUH, IPOHAEHHOIO 3a 3TO BPEMSL.
7. IIpu ABUKEHUU 1O KPUBOJUHEHHON TPACKTOPUHU JIMHEIHASA CKOPOCTh ONMPEIEIAECTCS KaK

A) v=d—S;
dt
B =2
dt
B) \7:d—r;
dt
I v:ﬂ.
dt

8. Jluneiinpie n YIJIOBBIC KMHEMATHUYCCKUC XAPAKTCPUCTUKHU ABHUKXCHHA TOYKH CBA3aHBI C

paanyCoM KpHUBU3HBI TPACKTOPHUU R cooTHONICHUSIMU:

A)S=2, v=¢R, w =¢R;
R
_ N
b) S=¢R, v=—, w. =¢R;
R

_ _ _9.

B) S=¢R, v=¢R, w, =—;
R

T) S =oR, v=%, w =GR S=@R, v=¢R, w =@R.

9. HpI/I KpHBOHHHeﬁHOM ABUIKXCHUU TOCKHU HOPMAJIbHAA COCTaBJIAOMIAA €€ YCKOPCHHUA

CBSI3aHa C PAJINYCOM KPUBU3HBI COOTHOIIICHUEM:

A) wm:a)R:K;
R
2

B) wm=a)2R=v—;
R
2

B) w =a’R=";
R
v

F) WmZCORz:F.

10. IIpwn BpameHnn TBEPAOIrO TeJIa OTHOCUTEIBHO HEMOABUKHONW OCH C YIJIOBOW CKOPOCTHIO

@® CKOPOCTh M YCKOPEHHUS €r0 TOYCK PaBHBI

A) v =[@r], W =[7];

B) v =[ar], w =[a[ar]]:

B) 7 =[ar], W, =[7];

N ¥ =[ar], W =[&[F]]+[ a[or]]

11. I[JI)I OMMMCaHus MOCTYHATCIbHOI'0 ABUXKCHUA TBCPAOIrO TCJIa AOCTATOYHO 3HATHL 3dKOH

JIBIDKCHUS 7 (1)

A) Tpex TO4YeK Tena;



b) Tpex Todek, He JeKanumx Ha OJHOU MPSMON;
B) onHol ToukM Tena;
I') nByx Touek Tena.

12. CocTosiHHEM IBMIKCHHUS TOUYKHU HA3bIBACTCS

A) COBOKYITHOCTH KOOPJMHAT U MPOEKIINII CKOPOCTU TOUKH;

b) cOBOKynHOCTb KOOpJIMHAT TOYKHU B JIAHHBI MOMEHT BPEMEHU;

B) cOBOKYITHOCTH KOOpJIMHAT U MIPOEKIMI CKOPOCTU TOYKU B JAHHBI MOMEHT BPEMEHU;
I') cOBOKYITHOCTB TIPOEKITHI CKOPOCTH TOYKH B JJAHHBI MOMEHT BPEMECHH.

13. IloHsATHE UHEPTHOCTHU 3aKJIFOYAETCS B

A) cBoiicTBe BCceX MaTepHalbHbIX 0OBEKTOB COXPAHATh CBOE JIBUKEHUE;

b) cBoiicTBe Bcex MaTepUalbHbIX 00OBEKTOB COXPAHSTh CBOIO CKOPOCTH;

B) cBoiicTBe Bcex MaTepualIbHBIX OOBEKTOB COXPAHATH CBOE € M0JIOKEHHE B IIPOCTPAHCTBE;
I') cBoiicTBE Bcex MaTepuaibHBIX OOBEKTOB COXPAHITh CBOE COCTOSTHUE JIBUYKEHUSI.

14. UNnepumanvhas cucrema orcueta (MCO)— sT0 cuctema oTcuera, OTHOCHUTEIHHO
KOTOPOM

A) IpOCTPAHCTBO OJTHOPOJIHO M H30TPOITHO, a BPEMsI OJTHOPOIHO;

b) abcontoTHO M30MMpoBaHHAS TOUKA JIBUXKETCS] PABHOMEPHO U MPSMOJIMHEHHO;

B) nBuxenue Touku nogaunHsercs 3akonam HproToHa.

15. Kakue u3 nepeyuClIEHHBIX HHM)KE€ COBOKYIHOCTEH OIpEAENsioT CBOICTBA MacChl B
KJIACCUYECKOW MEXaHUKe?

A) Macca Kak Mepa MHEPTHBIX CBOMCTB Tell U Macca Kak Mepa rpaBUTAllMOHHBIX CBOMCTB
T€J, HE PaBHBI, Macca Tejlda HE 3aBUCUT OT €ro CKOPOCTHM IIpU V<< C; Macca — BEIWYMHA

aanuTUBHasA (Macca cuctemsl Tenn (M = Z m;) MmpHu v <<c;

b) macca xak Mepa MHEPTHBIX CBOMCTB Te€Jl M Macca Kak Mepa IpaBUTAIlMOHHBIX CBOWCTB
TeJI, paBHBI; Macca Tela He 3aBUCUT OT €ro CKOpPOCTH; Macca — BEJIMYMHA aJJUTHBHas (Macca

cucremsl Ten (M = Z m, ) Ipu v << ¢ ; Macca Tejla He 3aBUCHUT OT €r0 CKOPOCTH;

B) macca xak Mepa MHEPTHBIX CBOMCTB TE€JI M Macca Kak Mepa IpaBUTAIMOHHBIX CBOMCTB
TEeJI, paBHbI; Macca Tejla HE 3aBUCUT OT €ro CKOPOCTH MPHU Vv << C; Macca — BEJIUYMHA AIIUTUBHAS

(macca cuctemsl Ten (M = Z m; ); Macca Teja He 3aBUCHUT OT €ro CKOPOCTH;

F) MacCa KakK MCpa MHCPTHBIX CBOMCTB TE€I M Macca Kak MEpa IrpaBUTAIIUOHHBIX CBOMCTB
TCJI, paBHBI; MacCa TCjla HC 3aBUCUT OT €ro CKOPOCTHU, MaAcCCa — BCIIMYMHA aJAWTHBHAsd (Macca

cucremsl Telr (M = Z m; ); Macca Tejla He 3aBUCHUT OT €ro CKOPOCTH;

Z[) MacCa KakK MEpa MHCPTHBIX CBOMCTB TE€JI M Macca Kak MEpa I'paBUTAUOHHBIX CBOICTB
TCJI, paBHBI; Macca T€jia HC 3aBHUCHUT OT €ro CKOpPOCTH IPH v << C,; MacCa — BCINYHAHA aJJUTUBHAA

(macca cucrembl ten (M =Z m;) Ipu v <<c; Macca Tejla HE 3aBUCUT OT €ro CKOPOCTH IpHU

v<<cC.

16. Tpernii 3axkoH Hetotona Fj, = —F,,, yI0BJIETBOPAIONIUX YCIOBUAM:

A) cuibl F'lz u le JIOJDKHBI OBITh IEHTPATHHBIMA U 3aBUCAIIUMH TOJIBKO OT PACCTOSIHUS;
MEXy TeJIaMu;

b) cunbl I:"12 H 1321 JOJIKHBI OBITH OJTHOM MPUPOJIBI, IICHTPATBHBIMU U 3aBUCSAIIMMH TOJIHKO
OT PacCTOSTHUSA MEXYy TeJlaMu;

B) cunbt F‘lz Hu le JIOJDKHBI OBITh OJTHOW MPUPOJIBI, IEHTPATHHBIMH U 3aBUCSIIIMMH TOJIBKO
OT PACCTOSTHUSI MEXY TEJIAMU;

I') cunet Fy, u F,, DOJKHBI OBITh, LIEHTPAIBHBIMUA U 3aBUCSIIUMH TOJBKO OT PACCTOSHUS



MEXIY TeIaMu;
JU) cunel F,, u F,, 10mxHBI ObITb OJHON MPUPOABI U 3aBUCSIIUMHU TOJIBKO OT PacCTOSHUS

MEXy TeJlaM.

17. I'panu1ibl pUMEHUMOCTH 3aKOHOB Hbl0TOHA B Makpomupe:

A) mpuMeHUMBI Bce 06€3 OrpaHuYCHUI;

b) nepBblit 3aK0OH IPUMEHUM IIPU vV << C;

B) nepBblit 1 TpeTHii 3aK0HBI 6€3 OrpaHUYEHHI, BTOPOIl 3aKOH CIIPaBEAIUB IIPU v << C;

I') mepBbIif 1 BTOpOH 3aKOHBI CHpPABEAJIUBBI 0€3 OTpaHUYCHUHN, TPETUH CIpaBeIUIUB MPU
v<<c;

JI) mepBbIii 3aKOH CHpaBeUIMB O3 OrpaHUYEHHH, BTOPOW U TPETHUH CIpaBeIUIMBHI MPHU
v<<c.

18. B cooTBeTCTBUHU C MIPUHIUIIOM OTHOCUTENbHOCTH [ anuiies
A) 3aK0HBI TPUPOIBI OMHAKOBBI BO Bcex MCO;
b) 3akonsl Mmexanuku onnHakoBsl BO Becex MCO;
B) 3akonsl HetoTona omunakoBsl Bo Becex CO.

19. 3aMKHYTOl CUCTEMOM Ha3bIBacTCA

A) cucrtema CBOOOIHBIX TOYEK, B3aWMOJEHUCTBYIOLIMX MEXAY COOOM B COOTBETCTBHM C
TpeTbUM 3aKOHOM HploTOHa;

b) cuctema Touek, B3aMMOAEHCTBYIOIINX MEXAY COO0I B COOTBETCTBUM C TPETHUM 3aKOHOM
HrrotoHa;

B) cucrema cBOOOAHBIX TOUEK;

I') cucrema cBOOOIHBIX TOYEK, B3aUMOJICHCTBYIOIIUX MEXAY COOOM.

20. Eciv Ha TOUKHM 3aMKHYTOH CHCTEMBI KpoMe BHYTpeHHUX cuil F” neHcTByrOT BHeIIHME

cunsl F“, o

A) Y E"#0;
B) 3R =0;
B) D K =0;

F) ZF;(!’) +Zﬁ;(€) =0.

21. I[I/IHaMI/I‘-ICCKI/IMI/I XapaKTCPUCTHKAMU 3aMKHYTOI7I CHUCTCMBI CB060,Z[HBIX TOYCK ABJIAIOTCA

A) TOJNBKO MOJHBIN UMITYJIBC CUCTEMBI P = Z D, = Zmﬁl ;
b) TonbKO MOIHBIA MOMEHT UMITyJIbca L = ZLI = Z[Fjﬁl] ;
B) norennmansuas sueprus U,
my’
I') Tonpko kxuHeTHueckast sueprus 1" = ZTl =) ——
i

) P, LuT.

22. DneMeHTapHasi paboTa CHUIIBI OIIPEIeIIAeTCs KakK

A) dA=Fdl;
B) dA=Fdl ;
B) dA=Fdr

) A= Fdr =Fdl ;



JI) SA—FF.
23. PaboTa cuibl Ha KOHEYHOM y4yacTKe myTu 12
A) A, =[Fdl = [Fdl ;
12 12
2 o 2 .
B) A, = [ Fdl = [ Fdr
1 1
B) A, = FAF = F(F,—7).
24. Cuna F Ha3bIBacTCS MOTCHIUAIBHOMN, €CIH €0 paborta
A) 3aBUCHT OT (HOPMBI Iy TH;

b) He 3aBucuT OT POPMBI MyTH 3aBUCUT OT (POPMBI MTYyTH;
B) pabora o 3aMmKHyTOMY KOHTYpY paBHa 0;

) A, =FAF=F(i,—7).

25. HOTGHHI/I&JII)HOI;'I CHJIC CTaBUTCS B COOTBETCTBUC ITOTCHIHMAJIbHAA SHCPIUs TakKasd, 4To

A)uzjﬁdf;
B) u =~ FdF;
B)uzjﬁdﬂc;

I) u:—IFdF+C;
M) A, =Au=i,—u;
E) A, =-Au=il-u,.

26. IloreHunanbHast SHEPrUs CUCTEMBI U3 JIBYX TOYEK, B3aMMOEHCTBHE MEXAY KOTOPBIMU
MIOAYMHAETCS TpeThbeMy 3akoHy HbroTOHA, paBHa

A) u, =uy, = [ F(r)dr+C;

B) w, =u,, =—[ F(r)dr+C;

B) u, =—[ F,(rndi, +C;

D) w, = [ F(r)di+C . (r=[7~7])

27. TloreHunanbHast HEPTUsi cUCTeMbl N CBOOOJHBIX TOYEK, HAXOMAIICHCS BO BHEITHEM
MOTEHLMAIBHOM CHUJIOBOM II0JIE,

. 1&
= 4@ (.
A)u=u"+u —Egujk+k ;
j-k

jk
N N
b) u—u(i)+u(e)—lZu +Zu(") :
- - 2 Jk k
jk k
1& i
_ . _ (e)
B) u= ZZujk ;1) u—+2ullk .
j.k k
j’#k
28. PesynpTupytomas cuna F,, neificTByromias Ha i-10 TOUKY CHCTEMbI B3aUMO/IEHCTBYIOINX

ou
TOYEK BO BHEIIHEM MOTEHIMAIBLHOM I10JIE (af — npuHsaToe 0603HaueHue gradu Mo KOOPAMHATAM
r

TOYKH)



A) F=—:
}’;
- (i)
5) E:_aud :
or;
(i)
B) F =2,
or;
N =2
or,
= ou'”
F=- ;
) F o
- (e)
B F =2
or;

29. MomHOCTb BCEX CUJI, JEUCTBYIOIUX HA i- TOUKY CUCTEMBI N, ,0lpeaeiseTcs KaKk

(1)
A) NN, =24 oA~
dr — di
(1) (e)
By W = OA _OA" G4
e dt  dr
(i)
B) NN, =24 _0A~
dt

30. Teopema 00 M3MEHEHUU UMITYJIbCA CHCTEMBI (hopMyupyercs Tak ( K — riaBHBINA BEKTOp
BHEIITHUX CHIT):

dP o
A)—=>F"=K;
)dt 2F

b) =Y FY =K

32. Teopema 00 U3MEHEHUU MOMEHTA UMITYJIbCA CHCTEMBI (POPMYITHPYETCS TaK:

xSt =3[ &

1



33. Teopema 00 N3MEHEHUU KUHETUYECKOI SHEPTHH CUCTEMBI (HOPMYITHPYETCS TaK

AN _No LN,
dt

B) d_T = N(i);
dt

B) d_T - N(i);
dt

) dT =-du” +5A".

34. 3aKOH COXpaHEHUs YHEPTUU 3aMKHYTOM CUCTEMBI ABJISETCS CIIEICTBUEM
A) 0THOPOIHOCTH IPOCTPAHCTBA;

b) uzoTporHoCcTH IPOCTPaHCTBA;

B) onHOpOAHOCTH BpeMEHHU.

35. 3aK0H coXpaHEHUsI UMITYJIbCa 3AMKHYTON CUCTEMBI SIBJISIETCS CIIEICTBUEM
A) 0OIHOPOJTHOCTH MPOCTPAHCTBA,

b) uzoTponHocTH NpOCTPaHCTBA;

B) ogHopoaHOCTH BpeMeHHU.

36. 3aKOH COXpaHEHMs UMITYJIbCA 3AMKHYTOM CUCTEMBI SBIISIETCS CIIECTBUEM
A) 0THOPOHOCTH POCTPAHCTBA;

b) U30TponmHOCTH MPOCTPAHCTBA;

B) onHOpOAHOCTH BpEMEHH.

37. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa 3AMKHYTOW CUCTEMBI SIBJISIETCS CIIEICTBUEM
A) 0IHOPOJTHOCTH MPOCTPAHCTBA;

b) uzoTponHocTH NpOCTpaHCTBA;

B) ogHOpoaHOCTH BpeMeHHU.

38. Ecnu cucremMa HaxOOUTCS BO BHEIIHEM IMOTCHIHMAIBHOM IOJIE M €CJIH CYHIECTBYET
ou
HarpaBJICHUE, B KOTOPOM MOTCHIIMAIbHAS SJHEPTUS B 3TOM T0JIC HE MEHSETCS, T.C. 5 =0, 1o

A) He COXpaHAIOTCA HM NPOEKLHUs HMITYJIbCAa, HU MPOEKLUS MOMEHTa MMIIYJIbCa Ha 3TO
HalpaBJICHUE;

b) coxpansiercs mpoeKkys MOMEHTA UMITYJIbCA Ha 3TO HAIPABJICHMUE;

B) coxpansiercs mpoekuus UMITyJIbca Ha 3TO HallpaBJICHUE.

39. Ecnu cuctemMa HaxOAWTCS BO BHEIIHEM ITOTEHLIHAJIBHOM IIOJIE M €CIIH CYHIECTBYET
HamnpaBlieHue (Z), MU MOBOPOTE OTHOCHUTEIHHO KOTOPOM Ha yroyl ¢ MOTEHLIMAJIbHAs SHEPIus

ou
CHCTEMEBI B 3TOM II0JI€ HE MeHsAeTcs, T.e. — =0, TO
0o,
A) He coxpaHseTcs HU TPOCSKIHMS HMIYJIbCa, HU TPOSKIMS MOMEHTa UMIyJbCca Ha 3TO
HaIlpaBJICHUE;

b) coxpansiercs mpoekuusi MOMEHTa UMITyJIbCca Ha HalpaBJeHHe Z;



B) coxpansiercs mpoekuus UMITyJIbca Ha 3TO HalpaBJICHUE.

40. LlenTpOoM Macc CUCTEMBI HA3bIBAETCSA

A) Touka, B KOTOPOH COCPEOTOYEHA MAcCa CUCTEMBI;

b) Touka, B KOTOpO#i cocpeaoToueHa pe3yIbTHPYIOIIasi BCEX BHYTPEHHUX CHUII,

B) Touka, B KOTOpO# cocpenoToueHa pe3yJbTUPYIOIasi BCEX BHEIIHUX CHUII,

I') Touka, OTHOCUTENLHO KOTOPOI MOJTHBIA UMITYJIBC TOYEK CHCTEMBI paBEH HYJIIO.

41. LlenTp Macc CUCTEMBI ABUKETCS

A) Kak MaTepuajbHas TOYKa, Macca KOTOPOW paBHA Macce BCEH CHUCTEMBI MOJ JCHCTBHEM
[JIABHOTO BEKTOPa BHEITHUX CHIL;

b) xak MarepuanpHas TO4YKa, Macca KOTOPOM paBHA Macce BCEW CHUCTEMBI MO JCHCTBHEM
BHYTPEHHUX U BHEIIHUX CHII,

B) xak MarepuanbpHas TOYKa, Macca KOTOPOH paBHAa Macce BCEM CHUCTEMBI MO JCHCTBUEM
BHYTPEHHUX CUI);

I') meHTp Macc ABMKETCS PABHOMEPHO U IIPSAMOJIMHEHHO.

42. lleHTp Macc 3aMKHYTOW CUCTEMBI IBUKETCS

A) xak maTepuanbHasl TOYKa, Macca KOTOPO paBHa Macce BCEW CHUCTEMBI MOJ| JAeHCTBHEM
[JIaBHOT'O BEKTOPA BHEIIHUX CHUJ;

b) xak marepuanbHas To4ka, Macca KOTOpPOHl paBHa Macce BCEl CUCTEMBI MOJ| JEHCTBUEM
BHYTPEHHUX U BHEUIHUX CHUJI;

B) kak marepuanpHas TOuKa, Macca KOTOpPOM paBHa Macce BCEH CHUCTEMBI MOJ JEHCTBUEM
BHYTPEHHUX CUJ;

I') nBu>xeTcs paBHOMEPHO U IPSIMOJIMHEWHO.

43. DHEepruto CUCTEMbl MOXKHO MIPEACTABUTH B BUJIE

A) KUHETHMYECKON SHEpPrUu IBMXKCHUS IIEHTPAa MacC U KHMHETUYECKOW SHEPTUU JIBIKEHUS
TOYEK CHCTEMBI OTHOCHUTEIIBHO IICHTPa Macc;

b) kuHeTHyeckoil SHEPrUM IBMKEHHS IIEHTpAa MAacC, KMHETUYECKOW SHEPTruu IBUKCHUS
TOYEK CHCTEMBI OTHOCHTEIIEHO IICHTPAa MacC W TOTCHIMATbHONW DHEPTUU B3aUMOJCHCTBUS TOUYEK
CHCTEMEI,

B) kuHETHYECKOW SHEPTUN JBUKCHHSI IICHTPA MAacC U TOYEK CHCTEMBI OTHOCUTEIBHO IIEHTPA
Macc U BHYTPEHHEH YHEPTHUH CUCTEMBI.
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44. OnHOMepHOE IBUKEHUE C ITOCTOSHHOM 3Hepruel E = + u(X) BO3MOXKHO

A) 6e3 orpaHHUYEHU apryMeHTa Xx;

b) B o6nactu morenimansaoro 6apbepa u(x) > E;
B) pu u(x)|=E;

') B o6nacty MOTEHIMATBHOM sIMBI U(X) |[< E ;

D opu E>u_, (x).

45. B oqHOMEpPHOM JIBMKEHUU TOYKH, B KOTOPBIX u(x)=E, Ha3bIBalOTCSI MOBOPOTHBIMH.

JIBrokeHue sBisieTcs GUHUTHBIM (OrpaHUYEHHBIM), €CITH OHO
A) orpaHUYeHO OJTHOM MOBOPOTHON TOUYKOIA;
b) orpannueHo n1Byms NOBOPOTHBIMH TOYKAMHU;
B) noBOpOTHBIMU TOYKaM HE OTPaHUYEHO.

46. B oqHOMEpHOM JIBMXKEHUM TOYKH, B KOTOPBIX u(x)=E, Ha3bIBalOTCSI TOBOPOTHBIMH.
JIBukeHue sBIseTCS MHOUHUTHBIM (HEOTPAaHUYCHHBIM ), €CII OHO

A) orpaHUYEHO OJHOU MMOBOPOTHON TOYKOM;

b) orpannueno nByMsi HOBOPOTHBIMHU TOUKAMU;



B) noBOpOTHBIMH TOYKaM HE OTPaHUYEHO.

47. 3agaya 0 OBMKEHUU JIByX B3aMMOJCHCTBYIOIIMX TEI MaccaMu m, U m,, 00pa3yromux

3aMKHYTYIO CUCTEMY, CBOAUTCS K
A) pelieHUI0 ypaBHEHUH IBUKEHUS KaXKI0T0 U3 TEJ CUCTEMBIL;

b) pewmenunto ypaBHEHUs IBUKEHUS TENA m, ;
B) pemenunto ypaBHeHUs IBUXKEHUS TENA 1M, ;
I') pemenuto 3amaud O JBUKEHUU (PUKTUBHOM g/ -4acTULBI C MPHUBEJCHHON Maccoit

mn, .

b

m, +m,
JI) pemieHuro 3agaud O JBM)KEHUM (UKTUBHOM 4/ -4aCTHIBI C IPHUBEICHHOH Maccoit

mm
=—1 2 B HEHTPAJIbHO CHMMETPHUYHOM II0JIC;
m, +m,
E) pemiennio 3amadd O JABMKEHHUM (UKTUBHOW (/ -YaCTHIIBI C TPUBCICHHOW Maccoi
__Imn
m, +m,

B HOCHTPAJIbHO CHMMCTPHUYHOM IIOJIC, HNCHTP KOTOPOI'O HAXOIUTCA B LHCHTPEC MaACC

CHUCTCMBEI.

48. TIpu IBMKEHUU 4 -4ACTHIIBI B LIEHTPAIbHO CHMMETPUYHOM I10JI€ COXPAHSIOTCA €€
A) sHeprus;

b) sneprus u uMiyinec;

B) sHeprus u BeMunHa MOMEHTA UMITYJIbCA;

I') sHEprus 1 BEKTOp MOMEHTA UMIYJIbCa.

49. PaguanpHOEe IBUKEHHME L -4AaCTULBl B LEHTPAJIBHO CHUMMETPUYHOM IIOJIE MOYKHO
paccMaTpuBaTh Kak (7 = |r2 -7 | )
A) ogHoMepHoe B nonie u(r);

b) nnockoe ogHoMepHOe B mone u(r) ;
2

B) miockoe opHoMepHOe B 11071€ 3QHEKTUBHOTO TIOTEHIMANA U, (r) =u(r)+ =
r

L2
2ur’’

I') onHomepHoe B nose 3¢ (HeKTUBHOTO MOTEHIIMANA U o (r)=

50. O6H_II/IMI/I 3aKOHOMCPHOCTAMU JABUKCHHUA B ICHTPAJIBHO CUMMCETPUYIHOM IIOJIC ABJISIFOTCSA
(r=[f~7])

A) paguanbHOE NBH)KEHHE IUIOCKOE, OJAHOMEpHOE B Tmojie 3(P(PEKTUBHOTO MOTEHIMANa
2

u,(r)y=u(r)+ L TPAEKTOPHS JICKHUT B IJIOCKOCTH Xy M CUMMETPUYHA OTHOCUTEIBHO JIMHHH,
. ur

MPOXOJAIIEH Yepe3 LIEHTP Macc (arcusl);
b) panmanbHOe ABMXKEHHE IUIOCKOE, OJHOMEpPHOE B Toie u(r), TPAeKTOPHs JIEKHUT B
IUIOCKOCTH Xy U CUMMETPUYHA OTHOCUTENBHO JIMHUHU, IPOXOASILEN Yepe3 HUEHTP Macc (alCuabl);

B) paauaJIbHOC ABUKXCHUC IINIOCKOC, OJHOMCPHOC B IIOJIC B(I)q)CKTI/IBHOFO INOTCHIIMAaIa
2

u,(r)y=u(r)+ EYER TPAEKTOPHS JIEKUT B INIOCKOCTH XY .
ur

51. Ca3smMu, HaJO)KEHHBIMU Ha CUCTEMY U3 N TOUEK, HA3bIBAKOTCS
A) orpaHu4eHHUs ABMKEHHSI TOUEK IUIOCKOCTSIMH WM JIHUHUSAMUY;



b) orpannuenus ABMKEHUS TOUEK MIIOCKOCTSAMU;
B) orpannueHust ABMKEHUS TOYEK JTMHHUSIMH.

52. Ha Touku cHCTeMbl C HAJOKEHHBIMH HAa HHUX CBSI3SIMH JICHCTBYIOT AaKTHUBHBIC M
IMaCCHUBHBIC CHIIBI:

A) aKTUBHBIMU HA3BIBAIOTCS CUJIbI, JACHCTBHUE KOTOPBIX MPEKpAIIAETCs MPU HUCKIIOYCHUH
CBsI3€;

b) maccuBHBIMM HA3BIBAIOTCSI CHJIBI, JIEUCTBUE KOTOPBIX MPEKpAIIAeTCs MPU UCKIIOUYECHUU
CBsI3€l;

B) akTuBHBIE ¥ MACCHUBHBIE CHJIBI IPEKPAILAIOT ICHCTBOBATH IIPH UCKIFOUYCHUH CBS3EH;

I') akTHBHBIE U TACCUBHBIE CUJIBbI HE MPEKPAIIAIOT IEHCTBOBATH IPU UCKIFOUEHUHN CBSA3EH.

53. YpaBHeHHE ABUXKEHUS [-OM TOYKH CHUCTEMbl M3 N TOUEK C HAJIO)KCHHBIMH Ha Hee k

CBSI3IMM UMeeT BUI: mi = F, + R,. B aToM ypaBHeHUH

A) F, — cymma Bcex BHYTPEHHUX CHJI, a R, — CyMMa BCEX IAaCCUBHBIX CHUJI, I€HCTBYIOMIMX
Ha 1-10 TOUKY;

b) F, — cymMa Bcex BHYTPEHHUX CHJ, a R, — CyMMa BCeX BHEIIHMX AaKTUBHBIX CHII,
JICUCTBYIOIKUX HA I- FO TOUKY;

B) F, — cymma Bcex akTHUBHBIX (BHYTPEHHHX M BHEUIHHMX) CcHJI, a R, — cymMma Bcex
MACCUBHBIX CHJI, ICUCTBYIOIIMX Ha i- 0 TOUKY.

54. Ecnu Ha N TOYEK CHCTEMBbI HAJIOKECHBI kK CBS3EH, TO YMCIIO HE3aBUCHMBIX ITEPEMEHHBIX,
OTHUCHIBAIOIIUX, IBH)KEHUE TOUYEK (YHUCIIO CTETIEHEH CBOOO/IBI §) B OOIIEM CITy4yae ONpEeesieTCs TakK:

A) s=N-k;
b) s=k—N;
B) s=2N—-k;
I s=k—-2N;
) s=3N—-k;
E) s=k—-3N.

55. HepeMemeHHﬂ TOYCK CHUCTEMbI C HAJIOKCHHBIMHU Ha HHX CBA3SIMU MOI'YT OBITh
BO3MOXHBIMH, I[GI\/'ICTBI/ITGHI)HI)IMI/I N BUPTYaJIbHBIMU. HpI/I 3TOM

A) BO3MOJXHBIC — 3TO MaJIbIC HepeMeH_ICHI/IHdI_";-, YAOBJICTBOPAKOIINUC BTOPOMY 3adKOHY
HBI-OTOHa, JIEHCTBUTEIIbHBIC A;‘;, JAOITYCKACMBIC CBA3AIMHU W BUPTYAJIBbHBIC 51_”; — 3TO BO3MOKHBIC

MIEPEMEILECHUS B TAHHBII MOMEHT BPEMEH;
b) neiictBuTensHble di; — 3TO T€ U3 BO3MOXKHBIX, KOTOPbIE NOAYUHSIOTCS BTOPOMY 3aKOHY

HrroToHa;
B) BO3MOXHBIE ¥ JIGHCTBUTENBbHBIC TIEPEMEIICHHS] COBIANAIOT, a BHUPTYyaJIbHBIC
nepeMemeHHﬂ 51_"; COBITIAAAKOT C BOBMOXHBIMU U H@ﬁCTBI/ITGJ’IBHBIMI/I B )IaHHI)IfI MOMCHT BpeMeHI/I;

I') Bce nepemenienus dr., Ar, u O7. yoOBIETBOPSAIOT 3akoHaM HbloToHa;
J) BO3MOXKHBIE — 3TO Majble IepeMmelieHus A7, NOIMyCKaeMble CBSA3SIMH, BUPTYalbHbIE
OF, — 9TO BO3MOXHBIE IIEPEMEIIICHNUS] B TaHHBI MOMEHT BPEMEH, IEeHCTBUTENbHBIE di; — 3TO T€ U3

BO3MOJHBIX, KOTOPBIC TIOAYUHAOTCIA BTOPOMY 3aKOHY Hrrotona

56. BupryanpHOW paOOTOM AaKTUBHBIX M TACCHUBHBIX CHJI, JEHCTBYIONIUX Ha i-l0 TOYKY
CHCTEMBI Ha €€ BUPTYaJIbHOM IIepeMeIleHHN O7; Ha3bIBaeTCs

A) paboTa BceX aKTHBHBIX CHJ, ACHCTBYIOIIMX HA i-.I0 TOYKY Ha €€ NepeMeIleHHU O
5A, = Fo7

b) paGora Bcex aKTHBHBIX W IAaCCHUBHBIX CHJI, ACUCTBYIOIIMX HA i-I0 TOYKY Ha e€e



nepememennn 57 SA = (F +R)S7 ;

B) pabota Bcex, IEHCTBYIONIMX Ha i-I0 TOUKY Ha €€ MePEMELICHUN 07, OA = R5i§ .

57. WpeanbHbIMH HAa3bIBAIOTCS CBSI3M, BHPTyasbHash pab0oTa KOTOPHIX HA BUPTYaJTbHBIX
HepeMELIeHHAX OF, BCEX TOUEK CUCTEMBI

N — —

A) 5A=3 (F,+R)5T. =0;
v

B) A=) R&7 =0;
v

B) §A=) F67 =0.

58. O0001IEeHHBIMU KOOPJMHATAMH Ha3bIBAIOTCS
A) 5 He3aBUCUMBIX BeMunH ¢, (@ =1,2,...,5) Takux, 4TO BCE r=1(q:9-9,)=1,(q);

b) s ne3aBucumbIX BennuuH ¢q, (o =1,2,...,s) Takux, 4ro BCE ¢, =¢,, (if: , ’72,- FN) ;

B) § HC3aBUCHMBIX BCJIMYHH ¢, HC CBA3AHHBIX C KOOPAMHATAMH TOYCK CUCTCMBbI ? .

59. O606mennsie cuiel O (a=1,2,...,s) B 00LIEM cilydae U BO BHEIIHUX MOTECHLIUAIBHBIX

IIOJISIX BBOJATCA KaK

_ Or u
A) Qa: E_l’ Qaz__;
Zi: aq, 4.
= ou
B = F s :——;
)Qa Z 1qa Qa aqa
B) Q=i g =" 0 =-FFq. 0=
a - taqa’ a qa a - ila® a aqa ’
_. OF ou
F = F—l’ =—;
) O, Z 2. 0, 2.
_. OF ou
= F_l’ :__;
no, Z o0 %
u

= O,
E) QQ=ZE§, Q,=—.

60. YcnoBus paBHOBECHUSA MEXaHUYECKON CHCTEMBI C HAJIOXKEHHBIMH Ha HEe HACalIbHBIMU

CBSA3SIMH (IIPUHIIUIT BUPTYaJIbHBIX MEpEMEIICHNN)
A) BupTyanpHas paboTa BCEX MAaCCHUBHBIX CHJI HAa BUPTYaJIbHBIX MEPEMEIICHUSIX BCEX TOUEK

CHCTEMBI JIOJDKHA OBITh PAaBHOW HYITIO;
b) BupryanpHas paboTa BceX aKTHUBHBIX CHJI Ha BUPTYAIbHBIX MEPEMEIICHHIX BCEX TOUEK

CHCTEMBI JIOJDKHA OBITh PABHOW HYITIO;

u
B) €CJIM CUCTEMA HAXOAUTCA BO BHCITHEM ITIOTCHIIMAJIBHOM II0JIC, TO BCC 8_ JOJIXKHBI OBITh
9

PaBHBIMH HYJIIO.

61. YpaBuenus Jlarpanxka AJis CUCTEMBI C HAJOKEHHBIMU Ha HEE WACATIbHBIMU CBS3SIMU
umeroT Buf (a =1,2,...,5):
d or oT
=0,
dt 6q, 0q0,



aidq, 8g0, %
d or or _

4 oq,  8q0. 0,;
d oT oT

Taoa, ogo,

62. ®ynkuus Jlarpanka u ypaBHeHMs JlarpaHka CUCTEMBI BO BHEIIHEM IOTEHLUAIbHOM
I10JIE€ C HAJIO’)KEHHBIMU Ha HEE WCAJIbHBIMU CBSI3IMU umeeT BUA (o =1,2,...,5):

A) L=T +u, ia—.L—a—Lz();
dt 0q, 0qo0,

B Lot 40, L
dt 6q, 0q0,

B) L=T-u, ia—IL—iZO;
dt 6q, 0q0,

I L=T +u, ia—.L+a—L:0
dt oq, 0q0,

63. ®ynknus Jlarpanika cBsi3aHa ¢ 3aKOHAMHU COXPaHEHUSI COOTHOIICHUSIMU
A)d—Lz—a—L, CZPJ:O,ecm/I a—L:O;
dt ot dt oq,

b d—L:a—L, %:0,ecnﬂ a—L;«éO;
dt ot dt oq,

B)d_L:—a_L’ %:O,CCHI/I a_L;tO’
dt ot dt oq,

r %zé_L’ %=O,ecnn a—L=O.
dt ot dt oq,,

64. OO0oOueHHass 3Heprus U OOOOLIEHHBI MMIYNbC CBsi3aHbl ¢ ¢yHkuued Jlarpanxka
COOTHOIIICHUSIMH:

oL oL
A E=SN¢ —+L, p =—;
) Ea q, 2. D., 2.
oL oL
B) E=)Yg,——~L, p,=———:
) 4 d, 2. Do, 2.
oL oL
B) E=-S¢ —+L, p =—;
) Ea 4, - D, 2.
I E= qa_L_ i az@_.L
a a aqa

65. B xoHurypanmonnom (s+1)-mMepHOM mpocTpaHCTBE OOOOUIEHHBIX KOOPAMHAT U

BpeMeHU (DYHKIUS ASUCTBUS S = IL(qa, q,.t)dt

Iy

A) MakcuManbHa BJONb JEHCTBUTENBHOrO mnepememieHus, ecnu L(q,.q,.t) — QyHxuus

Jlarpanska, ynoBiaeTBOpsIOLIas ypaBHeHUAM Jlarpanxa;
b) MuHMManbHa BIOJb JEHCTBUTENBHOTO NepeMemieHus, eciu L(q,.q,.t) — GyHKIuS

Jlarpanxa, ynoBieTBopsitolias ypaBHeHusM Jlarpanxka;



B) BIonbp neicTBUTENBHOrO MepeMelieHnus (YHKLIUs OCHCTBUSA HE 3aBHCUT OT (YHKLHHU
Jlarpanxa L(q,,q,.t), yRoBieTBopsmouel ypaBHeHUsAM Jlarpamxa.

66. B ¢a3zoBom 2s-MEpHOM NPOCTPAHCTBE OOOOIIEHHBIX KOOPIWHAT U O0O0OOIIEHHBIX
UMITyJIbCOB 0000wmenHas sneprus H =H(q,,p,.t) (QyHkuus ['amuinbTOHA, MM FAMUIBTOHUAH).

[Tpu 5TOM ypaBHEHHUS TBUKCHHUS 3aIMCHIBAIOTCS B KaHOHWYecKoi hopme (o =1,2,...,5):

OH . OH
A Th—p =dy
oq, op,
oH . oH .
b) —=p,, ——=4.;
oq, op,
OH ) OH .
B)—::pa, —::qa’
aq, ap,
OH . OH .
F)_z_pa’ _z_qa'
oq, op,

67. OO6oOmenHas koopauHata u (yHkuus Jlarpanxka OJHOMEPHOTO TapMOHHUYECKOIO
OCLMJUISITOpA UMEIOT BU/I:

mx® ki

A) x— cMeNICHHE U3 MMOJIOKCHHS paBHOBECHS, L = ——— 7 ;

mx® ki
B) x—wMmaiioe cMmeleHue U3 MoJ0KEHUs paBHOBecus, L=——+ 7 ;

mx*  kx®

B) x — cMmelieHne U3 MoJIoKeHus paBHOBecHs, L =——+ 7 ;

mx® ki
I') x—wmaJioe cMmemenue u3 OJ0KEHUs paBHOBecHs, L = 7 —7 .

68. Pemenusamu ypaBHeHus konebanuit ¥+ @’ x =0 gpisorcs

A) x=Acoswr+Bsinwr , u x=acos(ot+@,),n x=asin(wt+@,), n x=C,e” +Cye™;
b) Tonpko x = Acosat + Bsinax ;

B) Tonbko x=acos(wt+¢,);

I') Tonpko x = asin(wt +¢@,) ;

1) Tonbko x = Ce” +C,e™.

69. Ecin Ha ocHMIUIATOP € 4aCTOTOM COOCTBEHHBIX KOJIEOAHWH @), AEHUCTBYET BHEIIHSA

rapMOHUYECKas CUJIa C YacTOTOW @, TO B CHUCTEME HapsAay ¢ COOCTBEHHBIMH HaOIIOAAIOTCSA U
BBIHY)KJICHHBIE KoteOanus. [1pu aTom

A) coOcTBeHHBIE KOJEOaHUS C TEYEHHEM BPEMEHHM 3aTyXaloT, OCTAaloTCid JIHMIIb
BBIHY)KJICHHbIE KOJICOAHHsA, MpUYEM IIpH @ —> @), aMIUIUTyAa KOJIeOAaHUH BO3pacTaer Jo
MaKCHUMaJIbHOTO 3HaueHus (pe3oHaHc), W (aza koseOaHuil coBmagaeT ¢ ¢Ga3ol BBIHYKIAIOIICH
CHUIBI,

b) coxpaHsarooTCcs COOCTBEHHBIE M BBIHYXKACHHBIE KOJEOaHUs, HpUYEM IpU O —> O,

aMIUIMTy/1a Kosie0aHUil BO3pacTaeT J0 MAaKCUMAaJbHOTO 3HaueHHus (pe3oHaHc), a (aza koneOaHuUit
CMeIaeTCsl OTHOCUTENBHO (Da3bl BHIHYK/IAIOIIECH CHUIIBI;

B) coOcTtBeHHBIE KONE€OaHHMS C TEYEHHEM BpPEMEHHM 3aTyXaloT, OCTAlOTCSA JIHIIb
BBIHYXJICHHbIE KoJe0aHUs, HpU4YeM @pU @ —> @, aMIUIUTyJa KoylebaHUM Bo3pacTaeT [0

MaKCUMaJbHOTO 3HaueHus (pe3oHaHc), a (a3a KoIeOaHWl CMEeIIaeTCsl OTHOCHUTENHHO (a3bl
BBIHYJIAIOIICH CUJIBI;



70. B xonebatenbHOI cucTteMe ¢ s cTeneHsMu cBo0oab! pyHKIMs Jlarpanxa

UMECT BU:

1 A B
A) L=—Zmaﬂxaxﬂ ——Zkaﬂxaxﬂ ;
2507 257

B) L= lZmaﬁ)'caicﬂ +12kaﬁxaxﬂ ;
257 257

B) L= —lZmaﬂicaicﬁ —leaﬂxaxﬂ ;
2507 2507

1< N
I L= ——Zmaﬂxaxﬁ +—Zkaﬂxaxﬂ .
207 257

OTBeTHBI
1 2 3 4 5 6 7 8 9 10
Jil| I b A b B AT T A A
11 12 13 14 15 16 17 18 19 20
B B r ABB i b i B A B
21 22 23 24 25 26 27 28 29 30
Jil| I A BB T'E B A T b b
31 32 33 34 35 36 37 38 39 40
B I AT B B A b B b T
41 42 43 44 45 46 47 48 49 50
A T BB ' b AB E T B A
51 52 53 54 55 56 57 58 59 60
A b B i r b B A i BB
61 62 63 64 65 66 67 68 69 70
b B A T b A T A B A




