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1. MACITIOPT ®OHJA OINEHOYHbIX CPEACTB

1.1. ObsacTh NpUMEHEHUA
®onn oneHnounbix cpencts (POC) — HeoTbemiieMasl 4acTh pabodeil mpo-
rpamMMbl JUCHUIUIMHBL «OCHOBBI TeopeTn4yeckoil pusuku (Kinaccnueckas mexa-
HMKA ¥ MEXaHNKA CIVIONIHBIX CPea)» U MpelHa3HAuYeH ISl KOHTPOJS U OLEHKH
o0pa3oBaTeNbHBIX JOCTUKEHUN CTYACHTOB, OCBOMBIIMX MPOTPaAMMYy JTACHHUILITUHBI
(Momys).
1. HACHOPT ®OHJIA OHEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onp oueHounbix cpeacts (POC) — HeoTheMiieMasl yacTh pabouel Mmpo-
rpaMmsl JuciuIuIMHbl «OcHOBBI TeopeTnyeckoi ¢pusuku (Kinaccnueckas mexa-
HMKAa M MEXaHUKA CIUIOIIHBIX Cpex)» U MpeJHa3HAUYEH JJISI KOHTPOJIA U OLECHKHU
00pa30BaTENbHBIX TOCTHKEHUH CTYI€HTOB, OCBOMBUINX POrpaMMy JUCIHUILIAHBI .

1.2. Heaun u 3ax1a4u (pOHIA OLIEHOYHBIX CPEACTB

Lenp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHSI MOATOTOBKH 00YYaIOIIErocs
tpedoBanusim  DOI'OC BO OakanaBpuata MO HAMPaBICHUIO MOJITOTOBKH
44.03.05 Ilemarornueckoe oOpazoBanue (C IByMs IpO(HUISIMHA TIOATOTOBKH ), yTBEP-
XKIEHHBIM MprKazoM MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®enepa-
uu ot 22.02.2018 1. Ne 125 (c u3sMeHEHUIMH 1 JOMOTHEHHUSIMH).

1.3. Ilepeyens KomnereHuuii, GopMUpyeMBbIX B IpoLecce 0CBOCHHUS OC-
HOBHO# 00pa30BaTe/IbHOI MPOrpaMMBblI

[Ipouecc ocBoeHUs AUCUUIUIMHBI HaNpaBjieH Ha (GOPMUPOBAHUE CIIETYIOLINX
KOMITETEHIIM ¥ NHIUKATOPOB MX JOCTHKEHUS:

Koa mo ®I'OC BO \ NHaukaTop 10CTHKEHU
[IpodeccuonaabHble

[IK-1.1. 3HaeT cTpyKTypY, COCTaB U JUAAKTHYE-

CKHE € IUHUIIBI

IIK-1 Crocoben ocBauBaTh U UCTIOIH30BATH IpeIMeTHON obnacTu (MperogaBaeMoro mpe-
TEOPETHUECKHE 3HAHUS U IPAKTHUCCKIE MeTa).
YMEHHUS U HAaBBIKU B MIPEAMETHON [IK-1.2. YMeeT ocymecTBIsATh OTOOP y4eOHOTO

00J1acTy Mpy peneHun NpoeCCUOHATIBHBIX 331a4 | COACPIKAHUS [UIS €T0 Pean3allii B Pa3IMIHBIX
(dhopMax 00y4eHHUsI B COOTBETCTBUH C
tpedoBanmsiMu PI'OC OO.

1.4. Dranbl ¢gopmMupoBaHMs KOMIETEHUHH M CpPeACTBa OLlEHWBAHUA
YPOBHS UX ¢OPMHPOBAHHOCTH
CTpykTypa IUCHUILINHBI

BBenebue

1. KunemMaTuka TOYKHM U TBEPOTO Tejia

2. JIHiHAMHKA TOYKH U CHCTeMbI CBOOOIHBIX TOYEK

3. 3agauMm AMHAMHMKH CHCTeMbl CBOOOAHBIX ToYeK. J/lmHamuka
TBEPAOro Teja
OCHOBBI AHAJTUTHYECKOH MEXaHUKHU
MauJble KoJie0aHusI MeXaHHYeCKUX CHCTEM

o s



6. DJeMeHTbl MEXaHMKH CILIOIIHBIX cpea

Jranbl GopMHPOBAHUSA Komnerenuuu KouTposbHo-0ou1eH0Y-
KOMIIeTeH NI HbIe cpeacTBa / crocod
OLlEeHUBaHMSI
IK-1.1 BrinosineHue nHIUBU-
IK-1.2 JyaldbHBIX 3a1aHHH.
Pasznensr 1-3 1IK-1.2 TeopeTnyeckuit OT4ET
(Monynb 1), KOHTPOIIB-
Has pabora |
IK-1.1 Brinmonnenue nHANBH-
[IK-1.2 JyaJabHBIX 3a1aHHH.
Paznenst 4-5 [K-1.2 Teoperuueckuii oTyeT
(MOIynb 2), KOHTPOJIIb-
Has pabora 2
IIK-1.1 [Ipenocrasienue u 3a-
Paznen 6 [K-1.2 mmTa pedepara
IK-1.2
[IpomexxyTouHas arre- IIK-1.1, TIK-1.2 YcTHBIA 3K3aMEH
CTalHs

1.5. Onucanue noka3zaresed (pOPMUPOBAHNS KOMIIECTECHIIN I

Koax xomneren-
1107041

Pe3yabTarhl chopMUPOBAHHOCTH

[1K-1

3HaeT: CTPYKTYpy, AUCHUMIUIMHBI, OCHOBHBIC TMOHSTHUS,
MPUHIIUIIBI U TIOJIOKEHUS KJIACCHUYECKOW MEXAHUKH, B TOM
YUCJIE U OCHOB AHAIMTUYECKONM MEXAHUKU U MEXAHHUKHU

CILUIOIIHBIX CPCI;

YMeeT: IpUMEHSTH [TOJIyY€HHbIE 3HAHUSA K 0TOOpY NMPUHLU-

NUAJbHO 3HAYMMOr0 MaTepHalla TEOPUU JIA €ro NpuMeHe-

HUS B PA3JIMYHBIX pa3jenax (U3uKu B COOTBETCTBUU C
tpedboBanusimu OI'OC BO.

Buiageer HaBBIKAMHU: CaMOCTOSITENIBHON pabOThI IO OCBOE-

HUIO NMPUEMOB U METOJIOB KJIACCUYECKOM MEXaHWKHU ISl pe-

HeHus: NpodeccuoHaIbHO OPUEHTUPOBAHHBIX 3aa4.

1.6. Kputrepuu oneHuBaHUS KOMIIETEHIMIA HA PA3HbIX 3Tanax ux popmmu-

poBaHusA
Buj yyeOHOM padoThI Koumnuecrso 0a-

JIOB

PaboTa Ha MpaKTHYECKUX 3aHATHIIX 10

BrlinonHeHue JOMaIIHUX U MHIMBUAYAIBHBIX 33/1aHUHI 10

[TuchbMEHHBIN TeOpeTHUEeCKUi oTUeT | 10

KontponbHas padota 1 10

BricTymuieHus Ha ceMuHape, 3aiuTa pedepara 15




PaboTa Ha IPaKTHYECKUX 3aHATUSIX

10

[I1cbMEeHHBIE TEOPETUYECKUN OTYET 2

10

KonTtposnsHas pabora 2

10

Bremonnenue JAOMAITHUX U UTHAUBUAYAJIbHBIX Sa,I[aHPIP'I

15

Hroro

100 6aytoB

HakonureabHasa cucreMa ouneHuBanus no 100-0a/JibHOM HIKAJIE

Yerpipexoa-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0aJlIbHAA
IIKAJIA

BykBenHnas mkana, coorsercreyromas 100-
0a/lJILHOM HIKAJIe

CucremMa
OLICHUBAHUA
3agera

OTIIMYHO

90-100

A — OTJIMYHO — TEOPETUIECCKOE COJIepIKaHNE Kypca
OCBOCHO IOJTHOCTBIO, 6€3 IPOOEIOB; HEOOXOIUMBIE
MPAKTUIECKHE HABBIKKA PA0OTHI ¢ OCBOCHHBIM Mate-
puanom chopMHpOBaHBL; BCE IPETYyCMOTPEHHBIE
[porpaMMoil 00yueHus yueOHbI€ 3a/1aHusl BbIOJ-
HEHBI, KAYECTBO UX BBIMTOJHEHUS OLEHEHO YHCIOM
0aJII0B, OJU3KUM K MAKCUMAJIbHOMY

Xopo1io

83-89

B — 04YeHB XOPOIIIO — TEOPETUUECKOE COJICPKAHUE
Kypca OCBOCHO IOJIHOCTBIO, 0e3 mpoOesoB; Heoo-
XOMMBIE TPAKTUIECKUE HABBIKU paOOTHI C OCBOCH-
HBIM MaTEPHAJIOM B OCHOBHOM C()OPMHUPOBAHEI; BCE
peayCMOTPEHHbIE TPOrpaMMoil 00ydeHus y4eo-
HBIC 3aJaHWs1 BBIITOJIHEHBI, KAYECTBO BBIIIOJTHCHUA
OOJIBLITMHCTBA U3 HUX OLIEHEHO YHMCIIOM OasliioB,
OJIM3KUM K MaKCUMAaJIbHOMY

Xopomo

75-82

C — X0poII0 — TEOPETHUECKOE COMIepKAHHE Kypca
OCBOCHO TIOJIHOCTBI0; HEKOTOPBIE MPAKTUICCKUE
HaBBIKM pabOTHI C OCBOSHHBIM MaTepuaioM cdop-
MHUPOBaHBI HEJIOCTATOYHO; BCE MPEIYCMOTPCHHBIC
nporpammoii o0yueHust y4eOHbIe 3a1aHuUs BBIIOJI-
HEHBI, KQUE€CTBO BBIIIOJHCHUA HHU OAHOI'O U3 HUX
HE OIIEHEHO MUHUMAJILHBIM YHCJIOM 0aJlIoB, He-
KOTOPBIC BUJbL SaI[aHI/Iﬁ BBIMIOJHEHBI C OIIHOKaMH

3auTreHo

Y noBneTBo-
PUTEIBHO

63-74

D — ynoBneTBopuUTENbHO — TEOPETUIECKOE COJIEP-
KaHUC JUCHUIIIIMHBI OCBOCHO YaCTUYHO, HO HpO-
OeIbl He HOCAT CYIIECTBEHHOTO XapakTepa; Heoo-
XOOUMBIC HpaKTquCKHe HaBBIKH pa6OTBI C OCBO-
€HHBIM MaTepUaIoM B OCHOBHOM C()OPMUPOBAHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi
o0ydeHusl yueOHBIX 3aJaHUI BBITIOJTHEHO, HEKOTO-
pbIE€ U3 BBIOJIHEHHBIX 33JJaHU, COJIEPHKAT
OIITHOKHU

Y nosnerBo-pu-
TEJIBHO

50-62

E — mocpeAcTBEeHHO — TeOpETHUIECKOe CoepIKa-
HUE Kypca OCBOSHO YaCTHYHO; HEKOTOPHIC IMpaK-
THUYECKUE HABBIKU pabOTHI HE C(HOPMHUPOBAHBI,
MHOTHE TIPETyCMOTPEHHBIC TPOrPaMMOl 00yJe-
HUs yueOHbIe 3a]JaHVs HE BBITIOTHEHBI THO0 Kade-
CTBO BBITIOJTHEHUSI HEKOTOPBIX U3 HUX OLIEHECHO

YUCJIOM 0aJsIOB, OJIM3KHM K MUHUMAJILHOMY




HeynosnerBo- 21-49 FX — HEey1OoBIETBOPUTEIIBHO — TEOPETUIECKOE CO-
PUTEILHO JepKaHue Kypca OCBOGHO YaCTHYHO; HE0OX0I1- He 3auteno
MBbI€ TIPAaKTUYECKHUE HABBIKU pa0bOTHI HE chopMu-
POBaHbI; OOJBIIUMHCTBO MPEAYCMOTPEHHBIX MPO-
rpaMMoi 00y4YeHHUsl y4eOHBIX 3a1aHUH HE BBIIOJI-
HEHO JTM00 Ka4eCTBO UX BBITIOJHEHUS OLICHEHO
YHCIIOM 0aJIoB, OJIM3KMM K MUHUMAIILHOMY; TIPH
JOTIOJTHUTEIBHON CaMOCTOSITEIbHON paboTe Hax
MaTepUaIOM Kypca BO3MOXHO TOBBIIICHHE Kade-
CTBA BBIITOJIHCHUS YICOHBIX 3aJaHHIA
Heynosnero- 0-20 F — HEy1OBIETBOPHUTEIIBEHO — TEOPETHIECKOE CO-
PUTEIIBHO JiepKaHue Kypca He OCBOCHO; HEOOXOIMMBbIe
MPAKTUYECKHE HABBIKH Pa0OTHI HE chopMuUpo-
BaHBI; BCC BBITTOJIHCHHBIC yICOHBIC 3a]JaHUS CO-
JiepKaT TpyObIe OMIMOKH, TOTIOJIHUTEIILHASI CAMO-
cTosiTenbHas paboTa Ha/l MaTepHalioM Kypca
HE MPUBEJIET K KAKOMY-JIHOO 3HAUUMOMY ITOBBI-
IIICHUIO Ka4eCTBA BBITIOJHEHUS YICOHBIX 3a/IaHUI

2. KOHTPOJIBHO-OIIEHOYHBIE CPEACTBA
2.1.OueHOYHbIE CPeICTBA TEKYIIEr0o KOHTPOJIs

Konrpoabhasi padora 1 (mpumep)
Bapuanr 1
1. BBINOJHUTh KUHEMATUYECKUI aHAIN3 ABUKEHUS, €CIIH 3aKOH ABUKEHUS TOUKU

HUMEET BUJI
x=asinwt, y=2a(l—cos2mt).

Onpenenuts paanyc KpUBU3HbBI TPACKTOPUHU B TOUKE, II€ OH MUHUMAJICH

2. Teno OpolEHO BEPTUKAIBHO BBEPX C MOBEPXHOCTH 3EMIIA CO CKOPOCTBIO V) .

OnpenenuTs BHICOTY OIbEMA, BPEMSI ITOAbEMA U 0011Ie€ BpeMs IBUKEHHUS Tea.
ConpoTHBIEHNEM BO3yXa IPEHEOPEUb.

KonTpoJabHas pa6ora 2 (npumep)

Bapuanr 1



1.Yepes IITKUB Maccoi M wu pamuycom R

nS5p54uHyTa HHTH C rpy3aMd Mp ¥ M, >M Ha KOHIE.
IIpockanb3biBaHnE M MEXIYy  HUTBIO WM IIKWBOM
OTCYTCTBYET. Meronamu AHAIMTHYECKOU
MEXaHUKN my OIIPEJEINUTh YCKOPEHUE TPY30B.

o,

2.MareMaTu4ecKuii MasITHUK S
MPEACTABIISIET COOOM HEBECOMBIN CTEPKEHb IJMHBI L ¢ mojaBe-

LIEHHBIM I'Py30M Maccel M. I'py3 u cepenviHa CTEPKHSA COEIIH- \VVW
HEHbI C BEPTUKAJIbHBIMU CTEHKAMU OJMHAKOBBIMHU NPYXKUHAMU
xecTKocTsIMH K Kakast. ONpeieiuTh 4acToTy COOCTBEHHBIX KO- VW’
nebaHuil MasiTHUKA. B 1oj0keHnn paBHOBECHS MPY>KUHbBI HE Jie-
(OpMHpPOBaHBI.

Bomnpocs! k yctHoMy oT4ery 1 (mpumep)
Bapuanr 1
1.CxopocTh, HOpMaIbHOE M TAHT€HLMAJIBHOE YCKOPEHMS IPU €CTECTBEHHOM CIIO-
co0e omnucaHus ABIKEHUs. Paanyc KpUBU3HBI TPAaCKTOPUU
2. 3akoHbl Hpl0TOHA M TpaHUIIBl UX  NPUMEHUMOCTHU
3.CuMMeTpusl BHEUIHETO MOTEHIMAIBHOIO MOJII U COXPaHEHUE OTIENbHBIX CO-
CTaBJISIOLIMX HMMITYJIbCAa U MOMEHTA UMITYJIbCa
4. Teopembl Kenura juist KHHETUYECKON SHEPTUM 1 MOMEHTA UMITYJIbCa
5. KauecTBeHHBIN aHAIU3 pajHaIbHOTO ABMKEHUS MO BUAY 3((HEKTUBHOIO MO-
TEHLHANA.

Bomnpocsl k ycTHOMY oT4eTy 2 (mpuMep)
Bapuanr 1

1. lunamuueckue XxapaKTepUCTUKU TBEPJOTO Tea.

2. Bo3aMoOkHbI€, EHCTBUTENIbHbBIE U BUPTYyaIbHbIC TIEPEMELICHHS

3. BapuarioHHbIi IPUHIMIT BUPTYaIbHBIX TIEPEMEITICHU. Y CJIOBHSI PABHOBECHSI Me-
XaHUYECKOU CUCTEMBI

4. ®Oyukuus Jlarpanxa oJHOMEPHOTO JIMHEHHOTO TapMOHUYECKOTO OCLIMILIS-
Topa. YpaBHEHUE KOJICOAHHI U €T0 PEIICHHE.

5. Ypyrue cBoMCTBA U30TPOMHBIX TBEPABIX TEI

Cemunap (pedepat): BosiHbl B ynpyrux cpeaax
Borpocsl k cemuHapy

1. BomaHbl B KpHucTamiax

2. 2. BoysHBI B U30TPOIHBIX TBEP/IBIX TEIaX
3. BoaHBI B XKHUIKOCTIX

4. BonHbl B ra3ax (3ByKOBbIE BOJIHBI)



NHIANBUAYAJIBHBIE 3AJIAHUSA:

HOMEpA U cofiep;KaHue 33124 MpeICTABJeHbI B OCOOMH
«Kapa-Myp3a C.B., Uepnoo6aii K.I'. Kitaccnueckas mexanuka. YueOHoe nocooue
JUTSL CAMOCTOSITEIbHON pabOThI CTYICHTOB crienuanbHoCcTH «Dusukay. — JIyranck,
W3zn.-Bo Jlyranckoro HalimoHaIbHOTO YHUBEpcuTeTa uMeHn Tapaca llleBuenko,
2014. — 126c.

BAPHAHTDI

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

MOJIYJb 1

Kunematuka

1.1 |12 |13 |14 |15 16 |17 |18 |19 |110 |11 |11 113|114 ]115

121 127 126 |125(124 123 122|121 116|117 |118 |11 120|121 [1.22

136 |135(134 /1401421139 129130131 ].132|133 140139138137

JInHaMuKa TOYKHU

21012111212 | 213214 | 215 |21 |22 |23 |24 |25 |26 |27 |28 |29

220|221 [ 222 | 223 | 224 | 2.25 | 2.26 | 227 | 228 | 229 | 230 | 231 | 232 | 2.25 | 2.26

23312341235 236|237 | 238239 240|241 1242 | 241 240|239 |238 | 237

MOJY.JIb 2

)j[m{aMmca CHCTCMBbI CBOﬁOI[HI)IX TOYECK

243 | 244 1245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 243 [ 244 | 245 | 2.46 | 2.47

255 256 | 257 | 252 | 253 | 254 | 255|256 | 257 | 258 | 259 | 260 | 2.61 | 2.62 | 2.63

JAuHamMuKa TBepaOro Tejaa

31 |32 |33 [34 |35 |36 |37 |38 |39 |310 311 31 |32 |33 |34

3.24 1323 322|321 325|321 320319 318|317 |3.16 |3.15|3.14 |3.13|3.12

MOJY.JIb 3

OCHOBBI AaHAJIMTHYECKOH MEXaHNUKH

410 |47 |45 |46 |47 |48 |49 |41 |42 |43 |44 |45 |46 |47 |48

423 1424 1425 411 | 4.12 | 413 1414 | 415 [4.16 | 417 | 418 [4.19 | 420 | 4.21 | 4.22

MaJblie KoJIe0aHus

51 |52 [53 |54 [55 |56 |57 |58 |59 [510 [5.11 512513514 ]5.15

BOHPOCHI K OTYETIIM

BAPUAHTBI

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

MOJY.1b 1

Kunematuka

1.1 |12 |13 |14 |15 16 |17 |18 |19 |110 |11 |11 |113 114|115

121 |127 1126 |125]124 123|122 121|116 |117 |118 |11 120|121 [1.22

136 | 135134140142 139129130131 ].132]133]140 139 138|137

JIuHaMuUKa TOUYKH




210 211212213214 [215[21 [22 [23 [24 [25 [26 [27 [28 [29

2.20 [ 221|222 [ 223 [ 2.24 | 2.25 [ 2.26 | 2.27 [ 2.28 [ 2.29 [2.30 | 2.31 [ 2.32 [ 2.25 | 2.26

2.33 [ 234235236 | 2.37 | 2.38 [ 2.39 | 2.40 | 2.41 [ 2.42 | 2.41 | 2.40 | 2.39 [ 2.38 | 2.37
MOJY.JIb 2

JInHaMuKa cucTeMbI CBOOOIHBIX TOUEK
243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 243 | 2.44 | 2.45 | 2.46 | 2.47
255|256 | 257 | 252|253 254|255 |256 |257|258 |259 260|261 | 262|263
JnHaMuKka TBEepAOro TeJia
31 |32 |33 |34 |35 |36 37 |38 |39 |310 |311 |31 3.2 3.3 3.4
3.24 | 3.23 1322|321 325321320319 |3.18|3.17 |3.16 |3.15|3.14 | 3.13 | 3.12

MOJY.JIb 3

OCHOBI)I AHAJINTHYECKOA MeXaHUKH
41047 [45 [46 [47 [48 [49 [41 [42 [43 [44 [45 [46 [47 [48
423|424 [ 425 [ 411 [ 412 [413 [ 414 | 415 | 4.16 | 417 | 4.18 [ 419 [4.20 | 4.21 [ 4.22

Mauble Ko1e0aHusA
51 |52 |53 |54 |55 |56 |57 |58 |59 [510 [5.11[5.12[513[5.14][5.15

2.2. OueHOYHbIE CPeICTBA IJI MPOMEKYTOYHOH aTTecTanu (IK3aMeH)
BOITPOCHI K DK3AMEHY

1. TpaekTopusi CKOPOCTh U YCKOpEHHE TOUKW.. HopMallbHOE U TaHTeHIIUABbHOE YCKO-
pEeHUs, paanuyC KPUBU3HBI TPACKTOPUU

2. KunemaTuka rmocTymnareibHOTO U BpaIlaTeIbHOTO JBUKEHUS TBEPAOTO Tela
JBUKEHHUE TBEPJIOTO Tea

3. Maeprmansabie cucTeMbl oTcueTa. Cujia u ee cBolicTBa. Macca u ee CBOMCTBa
4. 3akonbl Hpr0TOHA U TpaHUIBI X TPUMEHUMOCTH. [IpUHIMI OTHOCUTENBLHOCTU
lNanunes

5. JlunaMKKa TOUYKU ¥ CUCTEMBI TOUEK. Y paBHEHUS IBUKEHUS U UX penieHue. Kiac-
CUYECKUN NPUHIHUI TPUUYUHHOCTH

6. PaboTa cutbl. [ToTeHIIMambHbBIC CHITBI M IOTEHITUATBHAS YHEPTUS

7. lnHaMH4YECKUE XapaKTEPUCTUKHU CUCTEMbI Touek [loTeHImanpHast SHeprus cu-
CTEMBI TOYEK.

8. Teopembl 00 M3MEHEHNU UMITYJIbCA, MOMEHTA UMITYJIbCa M KUHETUUECKOU DHEp-
run. [losHas sHEprus CUCTEMBI U €€ U3MEHEHUE

9. CBsi3b 3aKOHOB COXPAaHEHHs CO CBOMCTBAaMH CHMMETPHH MPOCTPAHCTBA U Bpe-
MEHU

10. CummeTpusi BHEUTHETO MOTECHIMAIBLHOTO TOJS M COXpPAaHEHUE OTACIBbHBIX CO-
CTaBJISIFOIIMX UMITYJIbCA U MOMEHTA UMITYJIbCa

11. IlenTp Macc cuctembl. TeopemMa o ABUKEHUU LIEHTpA Macc.

12. Teopembl Kenura aj1st KHHETUUECKON SHEPTHUU M MOMEHTA UMITYJIbCca

13. OnHoMepHoe nBuxeHue. KauecTBEeHHBIN aHAIU3 OJHOMEPHOTO JIBHXKEHUS TIO
BUAY NOTEHIUAIBHON SHEPTUU

14. 3agada 1ByX Ten B KJIACCUYECKOW MEXaHUKE.

15. 3aKoHbI COXpaHEeHHs B 33Jja4€ JIBYX Tell

16. JIBu>keHUE TOYKH B LIEHTPAIIbHO-CUMMETPUYHOM mosie. KauecTBeHHbIN aHanu3
paaNaIbHOTO IBYKEHUS 10 BUAY (D (PEKTUBHOTO MOTEHITHATA

17. Knaccuueckas 3aia4a paccestHusl.



18. Ynpyrue cTOIKHOBEHUS

19. Kunernyeckasi 3HEpTHsl BpallaroIerocst TBEPAOrO Tea

20. TeHnzop MOMEHTa UHEPIINH U €r0 CBOMCTBA

21. JlunaMu4ecKue XapaKTepUCTUKU TBEPAOTO Tena. TeopeMbl TMHAMUKY IS Bpa-
HIAIOUIErocs TBEPAOro Tea

22. TlnockomapanienbHOe IBIKEHUE TBEPOTO Teja

23.CBs3u. AKTUBHBIC 1 TACCUBHBIE CHJIBL. Y paBHEHHUS IBYKEHUSI HECBOOOTHOM Me-
XaHUYECKOW CHUCTEMBbI

24. Bo3MOXHbI€, TEHCTBUTEIbHBIC U BUPTYaIbHbIC ITEPEMEIICHUS

25. O6001IeHHbIE KOOPAMHATHI U 0000IIeHHbIe CHIIBl. BupTyanbHas padota. Hne-
aJIbHBIE CBSI3U

26. BapualimoHHBIN TPUHIIAI BUPTYATBHBIX TIEPEMEICHUA. Y CIIOBUSI PABHOBECHSI MEXa-
HUYECKON CUCTEMBI

27. JlnnaMudecKuil BapuallmOHHbIN MPUHIUN U ypaBHeHU Jlarpamxka

28. ®ynkius Jlarpanxka, €€ CBOWCTBA U CBSI3b C 3aKOHAMH COXPAHCHUS

29. IlpuHIMn HauMeHbIIeTo AercTBus ['aMunpTOHA

30. YpaBHeHust ABWKEHUA B KaHOHWYeckoil ¢opme. Dynkius ['amunbroHa, ee
CBOICTBA U CBA3b C 3aKOHAMH COXPAHECHHUSI

31. ®ynkuus Jlarpanka 0 JHOMEPHOTO JTUHEHHOTO TAPMOHUYECKOTO OCIMILIATOPA.
VYpaBHeHUE KOJIEOAHUI U €T0 pelIeHHE.

32. KonebaHus ¢ y4eToM BHYTPEHHETO TpeHUsl. BbIHYXIeHHbIE KOJIeOaHUsI OAHO-
MEPHOI0 FrapMOHMYECKOT0 OCHUIUISATOPA, PE30HAHC

33. Oynkuus u ypaBHeHus Jlarpanka Kone0aTeabHON CUCTEMBI ¢ OOJIBIIIUM YHCIIOM
cTenieHeit cBo6o 1. HopmainbHbie KoneOaHus

34. Tenzopsl Aedopmalivy, HAPsHKEHUN U ypyrocTu. 3akoH ['yka

35.YnpyHue BOJHBI B U30TPONHBIX U aHU3O0TPOMHBIX CPEAax

36.BosiHbI B HeaNbHBIX U PEATbHBIX KUIKOCTIX. YpaBHeHne HaBbe-CTokca

KJIACCHYECKASA MEXAHUKA U MEEXAHUKA CIIVIOINHBIX CPEJ
KOHTPOJIBHOE OJIHEHUBAHUME KOMIIETEHIHUH IIK-1 (TECTBI)

1. 3akoHbl pu3uKK 6a3upyroTCA HA MOCTYJIaTax 00
A) OTHOPOJIHOCTH BpeMEHH;  b) OAHOPOIHOCTH IPOCTPAHCTBA,;
B) uzotponHoctu mpoctpaHcTtBa;  I') OZHOPOJHOCTH M HM30TPOIMHOCTU MPOCTPAHCTBA;
/1) onHOPOJHOCTH BPEMEHH, OTHOPOJAHOCTH U N30TPOITHOCTU MPOCTPAHCTBA.

2. B kiaccuieckoil MEXaHHUKe TMOCTYIHPYETCs, YTO
A) IpOCTPaHCTBO OTHOCUTENLHO  bB)BpeMsi OTHOCHTEIBHO;
B) Bpems 1 mpocTpaHCTBO OTHOCUTEIIBHBI,
I') BpeMst aGCONTFOTHO, @ MPOCTPAHCTBO OTHOCHUTENBHO;  J]) IpoCcTpaHCTBO M BpeMs aOCOTIOTHEI.



3. B xnmaccuyeckoit MexaHUKE pacCMaTPUBAETCS
A) OTHOCUTENIBHOE JABUKEHUE MAKPOCKOITUYECKUX TEJl;
b) oTHOCHUTENnBHOE NBUKEHHE MAKPOCKOIIMYECKUX TEJI CO CKOPOCTIMH V << C;
B) oTHOCHTENBHOE IBIYKEHUE MAKPOCKOITMYECKHX TEJl C IFOOBIMH CKOPOCTSIMHU;
') oTHOCHTENBHOE JBUKEHHE JTIOOBIX TEl;
J1) oTHOCUTENBHOE JBMKEHUE JIFOOBIX 00BEKTOB CO CKOPOCTSIM V << C.

4. TpaekTopuei TOUKH Ha3bIBACTCS
A) JIunus, BIOIL KOTOPOU ABUKETCS TOUKA,;
b) yuacTok ninHuY, BAOIb KOTOPOH IBUIKETCS TOUKA;
B) anuna npsamoi, coeAMHSIONIEeH HaYalbHYIO U KOHEYHYI0 TOYKHU JABUKECHHUS.

5. [lepemenieHnemM Ha3bIBaeTCS
A) nnuHa y4yacTka JIMHUH, B/I0JIb KOTOPOM IBUYKETCS TOUKA;
b) Ilpupamenue paguyc-BeKTopa TOUKH ATl 3a uHTepBal BpeMeHu At ;
B)mnHa otpeska, COeTMHSIONIEro HayaibHYI0 U KOHEYHYIO TOUKH TEpPEeMEeLICHHUS.

6. [Tyt S, mpoiineHHslii Toukoii 3a Bpemst Al , onpenensercs: Kak
A) JUIMHA OTpEe3Ka, COEANHSIOIET0 HaYaIbHYI0 M KOHEUHYIO TOUKH IE€PEMELLEHUS 3a BpeMsI
At;
b) nnuna tpaexkTopuu;
B) muinHa yyacTka TpaeKTOpHUM, IPOHJEHHOIO 3a3TO BpEMS.

7. HpI/I JBHMXXCHHUHU I10 KpPIBOJIHHGfIHOfI TPACKTOPUU JIMHEMHas CKOPOCTDb OIIPCHACIACTCA
KakK

ds
A)v=—; bV
) pm )

_ds.
dt ’

_dr
dt’

_dr

B)v =—.
) dt

v

8. Jluneiinsie u YIJIOBBIC KHHEMATHYCCKUEC XapPAKTCPUCTUKU ABUKCHUA TOYKU CBA3AHBI C
paanycoM KpHUBU3HBI TPACKTOPHUU R cooTHOLIEHUSAMU:

p p

A) S:E' v=¢pR, w. =¢R; B) S=¢R, V:E, w =¢gR; B) S=¢R, v=¢R, WT:Q

) S =gR, v:%, W =R S=pR, V=@R, W.=g@R.

9. Ilpu KpUBOIMHEHHOM BHKEHUU TOCKM HOPMaJIbHAsI COCTABIISIONIAS €€ YCKOPEHUS
CBsI3aHa C PaJInyCOM KPUBU3HBI COOTHOLLIEHUEM:

2 2
A W,=oR==; B)w,=&’R="; B)w,=oR=—o; D)W, =0 =—;.
R R R R

10. [Tpu BpameHn: TBEPIOTO TeJa OTHOCUTEIHHO HETIOABMKHON OCH C YTIIOBOW CKOPO-
CTBIO @ CKOPOCTh M YCKOPCHUSI €T0 TOYEK PaBHBI

x5 =[ar]. w=[e]: B =[on]. w=[alor]]: B ¥ =[ar] w=[5r];

NV =[ar], w=[&[r]]+[a[af]].



11. /Inst onucaHus MOCTYNATENbHOIO JBUKEHUS TBEPIOIO TeJla JOCTATOYHO 3HATh 3aKOH
asuxeHus T (t)
A) Tpex Touek Tena; b) Tpex Touek, He JIeKaluxX Ha OgHOM npssMoi;  B) ogHo# TOukM Tena;
I') nByX TOYek Tena.

12. CocrosiHreM ABMKEHHS TOUKH Ha3bIBACTCSI
A) COBOKYMHOCTb KOOPAMHAT U IMPOEKLUUN CKOPOCTH TOUKH,
B) COBOKYIHOCTb KOOPAMHAT TOYKH B JAHHBI MOMEHT BPEMEHH;);
B) coBOKYNHOCTh KOOpPAMHAT U MPOEKIMI CKOPOCTU TOYKU B JAHHBII MOMEHT BPEMEHU;
I') COBOKYITHOCTb IPOEKIMHA CKOPOCTH TOUKH B JAHHBIH MOMEHT BPEMEHU;.

13. [ToHATHE MHEPTHOCTH 3AKITIOYACTCS B
A) cBoiicTBe Bcex MaTepHaIbHbIX 00BEKTOB COXPAHATh CBOE JIBUXKCHHE;
b) cBoiicTBe Bcex MaTepuaibHbIX 0OBEKTOB COXPAHSTH CBOIO CKOPOCTH;
B) cBoiicTBe Bcex MaTepualIbHBIX OOBEKTOB COXPAHATH CBOE € M0JIOKEHHE B IPOCTPAHCTBE;
I') cBoiicTBE BCcex MaTepualbHbIX OOBEKTOB COXPAHSTh CBOE COCTOSIHUE JABUKECHHUS.

14. Nnepunanbhas cuctema orcueta (MCO) — 310 cucrema orcueTa, OTHOCUTEIBHO KOTO-
poit
A) IpOCTPaHCTBO OJTHOPOJIHO M U30TPOITHO, & BPEMSI OJTHOPOIHO;
b) abcontoTHO N301MpPOBaHHAS TOUKA IBUKETCSI PABHOMEPHO U MPSIMOJIUHEIHO;
B) nBmxenue Touku nmogunHseTcs 3akonam HerotoHa.

15 Kaxkue u3 nepeynciieHHbIX HI)KE COBOKYITHOCTEH ONPEENISIOT CBOMCTBA MAacChl B
KJIACCUYECKON MEXaHUKe?
A) Macca kak Mepa MHEpTHBIX CBOMCTB TeJl U Macca KaK Mepa rpaBUTALIMOHHBIX CBOMCTB Tell ,
HE PaBHBI;, Macca Tejla He 3aBUCHUT OT €ro CKOPOCTH IpU V << C; Macca — BEJIMYMHA aJUTUB-

Has (Macca cucteMbl Tenn (M = Z m.) mpu V<<CV<<C;;

B) Macca kak MEpa MHEPTHBIX CBOMCTB T€J U Macca Kak MEpa I'paBUTALITUOHHBIX CBOICTB TCI,
PaBHBI; Macca T€Jia HE 3aBUCUT OT €Ir0 CKOPOCTHU,; MacCa — BCIWYMHA aJAUTUBHAA (Macca CH-

CTCMBI TCI ( M= z mi ) npu V<< C; Macca Tejia He 3aBUCHUT OT €ro CKOpOCTH;

B) Macca kak Mepa HHEPTHBIX CBOMCTB TEJl U Macca KaKk Mepa rpaBUTAllMOHHBIX CBOWCTB TE,
PaBHBI; Macca Tejla He 3aBUCHUT OT €r0 CKOPOCTH IpU V << C; Macca — BEJIMYMHA aJUTUBHAs

(macca cuctembl Ten (M = Z M, ) ; Macca Tena He 3aBUCHT OT €r0 CKOPOCTH;

I') Macca kak Mepa HHEpTHBIX CBOWCTB TEJI M Macca Kak Mepa rpaBUTAllMOHHBIX CBOWCTB TEll,
paBHBI; Macca Tejla He 3aBHUCHUT OT €ro CKOpPOCTH; Macca — BEJIMYMHA al/TUTUBHAs (Macca Cu-

crembl Ten (M = Z M. ); Macca Tena He 3aBUCUT OT €ro CKOPOCTH;

) Macca kak Mepa MHEPTHBIX CBOMCTB TEJI U Macca Kak Mepa rpaBUTALIMOHHBIX CBOMCTB Tell,
PaBHBI; Macca Tejla He 3aBUCHUT OT €r0 CKOPOCTH IpU V << C; Macca — BEJIMYMHA aJUTUBHAs

(MaCCEl CUCTEMBI TCJI ( M = Z mi ) npu V << C,; Macca Tena HE 3aBUCHUT OT €TI0 CKOPOCTH IIPH

V<<C.

16. Tperwuii 3akon Hetotona F, = —F,;, y1oBIeTBOPAIOMHNX yCIOBUIM:

A)cunsl F, u F,; 10mKHBI OBITH HEHTPAIBHBIMU U 3aBUCSIIUMH TOJIBKO OT PACCTOSIHUS,

MEXK]y TEIaMu;



Bb) cuiier F, 1 F,; momkHbI OBITH OHOI MTPHUPOABL, IEHTPAITEHBIME U 3aBHCAIINMH TOJIBKO OT
PACCTOSIHUSI MEXY TEIaMH,

B) cunel F, u F,; 10KHBI ObITH OTHOI MPUPOABI, IEHTPAIBHBIMH U 3aBUCAILIMMH TOJIBKO OT

paccTosiHus Mexay Tenamu cuibl F, u  F,; 1omKHBI OBITH, IEHTPATBHBIMU U 3aBUCSIIIIIMA
TOJIBKO OT PACCTOSIHUSI MEXAY TeJIaMu,
') cunet F, u  F,; momxus! OBITE OHOM IPUPO/IBI, HEHTPATBHBIMU M 3aBUCSIIUMHU TOJIBKO OT

paccTosiHUA MEXIy Tenamu cuibl F, 1 F,; 10JKHBI OBITH OJHON IPUPOABI U 3aBUCAIIUMU

TOJIBKO OT paCCTOAHUA MEXKY TCIaM.

17. I'panuLbl IPUMEHUMOCTH 3aKOHOB Hbr0TOHA B MakpoMupe:
A) IpUMEeHUMBI Bce 0€3 OrpaHUYEHUH;
bB) nepBblil 3aK0H NPUMEHHUM IIpU V << C;
B) nepBblii ¥ TpeTuil 3aKOHbBI 0€3 OrpaHUYEHU, BTOPON 3aKOH CHPABEAJIUB MPHU V << C;
I') nepBblil 1 BTOpOI 3aKOHBI CIIpaBeUIMBLI 0€3 OrpaHUYEHUl, TPETUH clipaBeIuB Ipu V << C;
JI) mnepBbIii 3aKOH CHpaBeAIMB 0€3 OrpaHUYEHUl, BTOPON U TPETUH ClIpaBeUIUBbI IPH V << C.

18. B cooTBeTCTBUY ¢ NPUHIUIIOM OTHOCUTEIbHOCTH ["amuies
A) 3aK0HBI IpUPOAbI 0uHaKoBbI Bo Bcex CO;
b) 3akoHbI MexaHuku ouHaKoBbI Bo Bcex MCO,;
B) 3akonb! HetoToHa onnnakoBsl Bo Beex MCO.

19. 3amMKHYTON CUCTEMOI Ha3bIBaCTCS
A) cucteMa cBOOOHBIX TOUEK, B3aUMOJICHCTBYIOIIUX MEKIY CO00l B COOTBETCTBUHU C TPETHUM
3akoHoM HproTOHA;
b) cucrema Touek, B3aMMOJEHCTBYIOMNX MEXKIY CO00il B COOTBETCTBUU C TPETHUM 3aKOHOM
HeroroHna;
B) cucrema cBOOOHBIX TOYEK;
I') cucrema cBOOOHBIX TOYEK, B3aUMO/IEHCTBYIOIIMX MEXLy COOOH.

. DCJIM HA TOYKHU 3aMKH TOI>'I CHUCTCMBI KPOMEC BHYTPCHHUX CHUJI . Z[GI\/'ICTB FOT BHCII-
20. E y y F.(') y

aue cusl F© | To

A) YEY=0; B) YEV=0; B)YF?=0; I) YF"+>F®=0.

21. I[I/IHE[MI/I‘{eCKI/IMI/I XapaKTCPUCTUKAMU 3aMKHyTOﬁ CHUCTCMBI CB060,Z[HBIX TOYCK SABJIA-
IOTCs

A) TOJBKO MOJHBIN UMITYJIBC CUCTEMBI P = z b, = Z:mivi ;

b) TonbKO MOIHBIA MOMEHT UMITYJIbCA L= ZI:I = Z[FI P, ] ;

B) norenmnmansuas sHeprus U ;

2
mVv:
') TonpkO KuHETHYECKast SHeprus 1 = ZTI = Z —

P, LuT.

22. DneMeHTapHas paboTa CHUIIbI OIIPEIeIsIeTCs KakK
A) dA=Fdl; B)dA=Fdl; B)dA=Fdr; TI)SA=Fdi=Fdl; 1) SA-Fr.



23..PaboTa cuiibl Ha KOHEYHOM y4acTKe myTH 12
2

2
A) A,=[Fdl =[Fdl; B)A,=[Fdl =[Fdr; B) A,=FAr=F(f-F).
12 12 1 1
24. Cuna F HasbiBaetcs MOTEHIIMATILHOM, ecliu ee paboTa
A) 3aBHCHUT OT (POPMEI Iy TH; b) He 3aBucuT OT HOPMBI ITyTH 3aBUCHUT OT (HOPMBI IyTH,

B) pabora no 3amMknyTOMYy KOHTYpY paBHa 0; I') A, = FAF = IE(F2 -n).

25. HOTGHL[I/IaJIBHoﬁ CHJIC CTaBUTCA B COOTBETCTBUC IMMOTCHIAJIbHAA SHEPTHUA TakKas, 4TO
u=[Fdr; B)u=-[Fdr; B)u=[Fdf+C; TI) u=—[Fdr+C;
) A,=Au=i,-u;; E)A,=-Au=il-u,.

26. TloTeHIMAaNbHAs SHEPTHS CUCTEMBI U3 JIByX TOUYEK, B3aUMOJEHCTBHE MEK/IY KOTO-
PBIMH IIOIYMHSAETCS TpETheMyY 3aKOHY HbpI0TOHA,

A) U, =ty = [F()dr+C;  B) u, =u, ==[F(r)dr+C;  B) u, =—[F,(r)dr, +C;
I) u, = [F(r)di+C. (r=[%,-%))

27. ITotennuanbpHas OHCPI'uA CUCTEMbI N CBO6OI[HLIX TOYCK, HaXO,HHHlefICH BO BHCIIIHEM
INOTCHIMAJIbBHOM CHUJIOBOM IIOJIC,

. 1 N . 1 N N 1 N
—y® Ly® = @ . —y® Ly® = ®) _= :
A)yu=u"+u —ZEUij, b) u=u"+u _Zzujk+§uk ; B)u_zzujk,
jk jk k jk
J=k J#k

N
D) u=+> uf,.
k

28. PesynpTupyromas cuna F

i HeﬁCTBYIOHlaH Ha i-10 TOYKY CUCTCMbI B3aHMOﬂCﬁCTByIO—

KX TOYEK BO BHCIIHEM ITOTCHIHMAJILHOM I10JIC

- au - ou® - ou® - - ou® - ou®
AYF=—; BDF=-—; B)F=—+; I)) F=——; F=———; B)F=—-+.
)R or, ) or, ) or, ) or, D or ) or

ou
(8_ — npuHATOe 0003HaueHne gradu IO KOOpAMHATaM TOYKH )
-

29. MoImHOCTh BCeX CHJI, ACHCTBYIOIIUX Ha I- TOUKY cucTeMbl N; ,ompenensercs Kak

A) NN, =2A_ oA” B) NN, =2A _ A" OAY. B) NN, = A _2 Clawy

dat dt dt  dt dt T dt dt

b

30. Teopema 06 M3MEHEHUH UMITyJIhCa CHCTEMBI (bopMyJIpreTc;I TaK:
d_lj[):zlfi(i)zlz; B)— ZF(E) K; B) __ZF(I) ZF(G)_
=-(JI — rnaBHBI BEKTOp BHCIIHMX CHII).

31. ['maBHBIN MOMEHT BHEIIHUX CHUT, ICUCTBYIOIINX Ha TOYKH CUCTEMBI,



)

-

A)Mozi[ﬁﬁ<i>]; B) Mc,:iw]; B)Mo=i[ﬁﬁ(e>]; r Mozi[ﬁ@ﬁ];
M, =Y [F].

32. Teopema 00 M3MEHCHHHM MOMEHTA MMITyJIbCa CHCTEMBI (bopMyanyeTcsI TaK:

A)Z—'t‘zl\ﬁO:Z[Kﬁ]; B)—:M z[ K]; B)E:MOZZHEU)]?

33. Teopema 00 M3MEHEHNN KUHETUYECKOW YHEPTHH CUCTEMBI (hOpMyIHpyeTcs Tak

A)d—T=N<‘>+N<e>; B)d—T:N“); B)d—T:N“); I) dT =—du® +5A®.
dt dt dt

34. 3aKOH COXpaHEHHS YHEPTUU 3AMKHYTOW CUCTEMBI SBIISICTCS CIIEJCTBHEM
A) OTHOPOJHOCTH MIPOCTPAHCTBA;  b) M30TPOITHOCTH MPOCTPAHCTBA,
B) onHopoaHOCTH BpeMEHH.

35. 3aKOH COXpaHEHHS UMITYJIbCA 3AMKHYTOM CUCTEMBI SIBIISIETCS CIICCTBUEM
A) OZIHOPOAHOCTH MPOCTPAHCTBA;  b) H30TPOMHOCTH MPOCTPAHCTBA;
B) onHopoaHOCTH BpeMEHH.

36. 3aKOH COXpaHEHHS UMITYJIbCa 3AMKHYTOH CUCTEMBI SIBIISIETCS CIICICTBUEM
A) OIHOPOJIHOCTH NMPOCTPAHCTBA;  b) M30TPOMHOCTH MPOCTPAHCTBA,;
B) onHopoaHOCTH BpeMEHH.

37. 3aKOH COXpaHEHHUS MOMEHTAa HMITYJIbCa 3aMKHYTOH CUCTEMBI SIBIISIETCS CIICACTBUEM
A) OIHOPOJIHOCTH NMPOCTPAHCTBA,  b) M30TPOMHOCTH MPOCTPAHCTBA,;
B) onHopoaHOCTH BpeMEHHU.

38. Eciin crcremMa HaXOAHUTCsl BO BHEIIHEM ITOTSHIIMAIBHOM ITOJIE M €CJTH CYIIECTBYET
ou
HaHpaBJ’IeHI/Ie, B KOTOpOM IIOTCHIOUAJIbHAA 3Hepr1/1;1 B OTOM IIOJIE HC MCHACTCA, T.C. a = O , TO

A) He COXpaHSIIOTCS HU MPOEKIUS UMITYJIbCa, HU MPOEKIMs MOMEHTA UMITYJIbCa Ha 3TO HaIpaB-
JICHUE;

b) coxpansercs nmpoekuys MOMEHTa UMITyJIbca Ha 3TO HalpaBJIeHHUE;

B) coxpansiercs npoekIust UMIyJIbca Ha 3TO HaIpaBJIeHUE.

39. Ecnu cucreMa HaXOAWTCS BO BHEIIHEM MTOTEHIIUATHLHOM TOJIE ¥ €CITU CYIIECTBYET
HarmpasjieHue (), MPH MOBOPOTE OTHOCHTEIBHO KOTOPOM HA YIJII ¢ MOTEHIHAIbHAS dHEPIUs

CHUCTCMBI B 3TOM IIOJIE HE MCHSACTCA, T.C. 8_[] = 0 , TO
09,
A) HC COXpaHHTLCH HU HpOCKL[I/ISI I/IMl’Iy.l'Ibca, HHU HpoeKL[I/IH MOMCHTa I/IMHYJIBCQ. Ha 9TO HanpaBne-
HHE,
b) coxpansiercs mpoekiysi MOMEHTa UMITyJIbCa HA HAlpaBJICHUH Z;
B) coxpansercs mpoeKkiusi IMITyJibca Ha 3TO HaIlpaBJIieHHUE.



40. IleHTpOM MaccC CHCTEMBbI Ha3bIBACTCS
A) Touka, B KOTOPO# cOCpeoTOYeHa Macca CUCTEMBI,
b) Touka, B KOTOpO# cocpeioToueHa Pe3yIbTUPYIOIIas BCEX BHYTPEHHUX CHII;
B) Touxa, B KOTOpO# cocpeoToueHa Pe3yIbTUPYIOIIAsi BCEX BHEUIHUX CHIL,
') Touka, OTHOCUTEIHLHO KOTOPOM MOJIHBIN UMITYJIbC TOUEK CUCTEMbI PAaBEH HYIIIO.

41. IleHTp Macc CUCTEMBI JIBHIKETCS
A) Kak MaTepuanbpHas TOUKa, Macca KOTOpOM paBHa Macce BCEW CUCTEMBI 10J1 AEHCTBUEM IJ1aB-
HOT'0 BEKTOpa BHEIIHUX CHII ;
b) Kak marepuanipHast Touka, Macca KOTOpPO paBHa Macce BCEM CUCTEMBI I10J1 JEMCTBUEM BHYT-
PEHHMX U BHEIIHUX CHII;
B) Kak marepuanbpHas Touka, Macca KOTOpOI paBHa Macce BCEM CUCTEMBI 10J1 JIEHCTBUEM BHYT-
PEHHUX CHII);
I') LlenTp Macc 1BUKETCS paBHOMEPHO U MPSAMOJIMHENHO.

42. 1lenTp Macc 3aMKHYTOH CHCTEMBI IBUKETCS
A) Kak marepuanbHas TOYKa, Macca KOTOPOM paBHA Macce BCel CHCTEeMbI IOJI JIeHCTBUEM TJ1aB-
HOT'O BEKTOpa BHEIIHUX CHII ;
b) Kak marepuanbHas Touka, Macca KOTOPOM paBHA Macce BCe CUCTEMBI 10J1 IeHCTBUEM BHYT-
PEHHHX U BHELIIHUX CUIL;
B) Kak marepuanbHas Touka, Macca KOTOpPOI paBHa Macce BCel CUCTEMBI 0 JeHCTBUEM BHYT-
PEHHUX CHUIT);
I') nBuXeTcs paBHOMEPHO U NMPSIMOJIMHEHHO.

43. DHepruro CUCTEMbI MOKHO MPEJCTaBUTh B BUJIE
A) KHHETHYECKON PHEPIHH JIBUKEHHS LIEHTPa MAcC U KHHETUYECKON SHEPTHH JIBUKEHUS TOUEK
CUCTEMBI OTHOCUTEIBHO LIEHTPA Macc ;
b) xuHeTn4eckol SHEPTruM IBUKEHUS [IEHTpa Macc, KUHETUYECKON SHEPIHU JBUKEHHS TOUEK
CHUCTEMBI OTHOCUTEIBHO LIEHTPA MACC U NOTCHIIUAIILHOW SHEPIUHU B3aUMOIEHCTBUS TOYEK CU-
CTEMHI
B) xuHeTn4eckoi sHepruy JBMXKEHUS LIEHTPa MacC U TOUYEK CHCTEMbl OTHOCUTENIBHO LIEHTpa
MacC ¥ BHYTPEHHEHN SHEPTUN CUCTEMBI.

y . mx?
44. OmHoMEpHOE NBUKEHUE C TIOCTOSTHHOM »SHepruen E =

+U(X) BO3MOXHO

A)Ge3 orpaHuveHHii aprymMeHTa x;  b)B obsactu moTeHimaabHoro 6aprepa U(X) [> E;
B)mpu u(x)|=E; T) BoOmactu norenuuaiphoit smeiU(X)|<E; ) mpu E >u, . (X)

45. B 0IHOMEPHOM JIBUKEHUHU TOYKH, B KOTOPBIX U(X) = E , Ha3bIBAIOTCS TOBOPOT-
HBIMU. JIBU>KeHHE sBlIseTC (GUHUTHBIM (OrpaHUYEHHBIM), €CJIU OHO
A) OorpaHHYeHO OJIHOI MOBOPOTHOM TOukoi;  b) orpannueHo ABymMsi MOBOPOTHBIMU TOUKAMU;
B) noBOpOTHBIMU TOUKaM HE OIPAaHUYEHO.

46. B 0THOMEPHOM JBMKCHUU TOYKH, B KOTOPBIX U(X) = E , Ha3bIBalOTCS MOBOPOTHBIMH.
JIBmxeHue sBiseTCsl MHPUHUUTHBIM (HEOTPAHUYECHHBIM), €CIIH OHO
A) OrpaHHYEHO OJTHOI MOBOPOTHOM TOYKOW;  bB) orpannueHo nByms MOBOPOTHBIMU TOUKAMH;
B) noBopoTHEIMU TOYKaM HE OIpaHUYEHO.



47. 3ana4ya o JBMKEHUU JIByX B3aUMOJCHCTBYIOIIMX TEI MaccaMu M, U M, , oOpasyro-
IIUX 3aMKHYTYIO CUCTEMY, CBOJIUTCS K
A) peleHnI0 ypaBHEHHUH IBMKCHUS KaKIOTO U3 TEJI CUCTEMBI, b) pemenuto ypaBHeHUs 1BU-
KEHUd Tesla M, ; B) pemenuto ypaBHeHus nBuxkeHus tena m,;  I') pemenuro 3agauu o

mm,

JIBUXKCHUH (PUKTUBHOM 4/ -4aCTHUILIBI C TPUBEACHHON Maccoil = ; J1) pemenuto 3a-
m, +m,

. . y m,m,
JTa4uy O IBUYKEHUU (PUKTUBHOM 4 -4ACTUIIBI C IPUBEACHHON MacCol p = ———
m, +m,
cummeTpuyHoM monie;  E) pernenuro 3agauu o JBMKEHUH (GUKTUBHOM 4 -4aCTHULIBI C TIPUBE-

m,m,

HGHHOﬁ Maccou M =—"—— B HCHTPAJIbHO CUMMCTPHUYHOM I10JIC, HCHTP KOTOPOIr0O HAXOAUTCs B
m,+m,

B ICHTPAJIBHO

LOCHTPC MACC CUCTEMBI.

48. HpI/I JABHXXCHHU 4 -4aCTHUIbI B HCHTPAJIbHO CUMMCTPUYHOM II0JIC COXPAHAIOTCA €€

A) sHeprus; b) sHeprust u uMIybc; B) sHeprus u BenuurHa MOMEHTa
UMIIBJIbCAUMIIBIIbCA;  |) SHEprust U BEKTOp MOMEHTA UMITYJIbCA.

49, PaguansHoe ABMXXEHUE M -4aCTHUIBI B ICHTPAJIbHO CHUMMCETPUYHOM II0JIC MOKHO pac-

CMaTpHUBAaTb KaK
A) omHomepHoe B osie U(r);  B) mumockoe omHoMepHOe B mmose U(r);
2

L
2; F))OI[—
r

B) mtockoe ogHOMepHOE B mojie 3ddekTuBHOro notenimana Uy (r) =u(r) + >

LZ
2ur®”

HOMepHoOe B 1oJie 3 GeKTuBHOro noteHrmana Uy, (r) =
(r=r,-1|)

50. O6IJ_II/IMI/I 3aKOHOMCPHOCTAMU JABUKCHUS B ICHTPAJIbHO CUMMETPUYIHOM II0JIC SBJISA-
IOTCA

A) paarualIbHOC IBUKCHHUC IIJIOCKOC, OTHOMCEPHOC B I10JIC 3(1)(1)6KTI/IBHOFO IOTCHIOHAalia
2

Uy (r) =u(r)+ P TPAEKTOPHUS JIEKUT B INIOCKOCTH XY U CHMMETPUYHA OTHOCUTEIBHO JIMHUH,
U

MPOXOJAIIeH yepe3 LeHTp Macc (arncuapl);  b) paananbHoe OBMXKEHHE MJIOCKOE, OJHOMEPHOE
B osie U(r), TpaeKTOPHS JISKHT B IUIOCKOCTH Xy Y CHMMETPUYHA OTHOCHUTEILHO JIMHUH, TPOXO-
JAIIel yepe3 LEeHTp Mace (arncusl);

B) paaruaIibHOC ABUKCHUC IIJIOCKOC, OTHOMCPHOC B I10JIC S(I)(I)CKTI/IBHOFO INOoTCHIMaia
2

Uy (r) =u(r) + S TPAEKTOPHS JIEKHT B TUTOCKOCTH XY .
ur

(r=[f,—]).
51. Csa3simu, HalOXEHHBIMU Ha cucTeMy U3 N TOUuek, Ha3bIBarOTCS
A) orpaHMueHHs JBMXKEHHS TOUEK IUIOCKOCTAMU WM JUHUAMHU;  bB) orpaHndeHus ABHKEHUs
TOYEK MJIOCKOCTSAMU; B) orpannuenus ABM>KEHUS TOUEK JTMHUSIMH.



52. Ha TO4KM CUCTEMBI ¢ HAJIOKEHHBIMH Ha HUX CBSI35IMH JICHCTBYIOT aKTUBHBIE U Iac-
CUBHBIC CUJIBL:
A) aKTHBHBIMU Ha3bIBAIOTCS CUJIBI, IEHCTBHE KOTOPBIX IIPEKPAILACTCS IPU UCKITFOUEHUH CBA3EH;
b) naccuBHBIMU Ha3bIBAIOTCS CUIIBI, IEHCTBUE KOTOPBIX NIPEKPAILAETCS IIPU UCKIIOUYEHUH CBSI-
3eH; B) akTHBHBIE ¥ TACCUBHBIE CUJIBI IPEKPAILAIOT JEHCTBOBATh IPU UCKJIIOUEHHUHU CBSI3EH;
I') u akTUBHBIE, M NTACCUBHBIE CUJIBI HE TNPEKPAIIAIOT JEHCTBOBATH IPU UCKIIOYEHHUH CBS3EH.

53. VYpaBuenwue nBrKeHUs i-0if Toukn cucteMbl n3 N Todek ¢ HaIOKeHHBIMH Ha Hee K
cBs3simu umeeT Bua: M =F +R,. B atom ypaBHennn

A) F; —cymma Bcex BHYTPEHHHUX CHJI, @ R, — cymMMa Bcex macCHBHBIX CHJI, CHCTBYIOIINX Ha

I- 0 TOUKY; b) F.; —cymma Bcex BHyTpeHHUX cull, a R;

; — CyMMa BCCX BHCIIHUX AKTHB-

HBIX CHJI, JICUCTBYIOLIMX HA i- 10 TOYKY; B) F —cymma Bcex aKTHBHBIX (BHYTPEHHHX U

BHEITHUX) cui, a R

. — CyMMa BCeX MaCCHBHBIX CHII, ICHCTBYIONIMX Ha I- IO TOUKY.

54. Eciu Ha N TOYEK CHCTEMbI HAIOKEHBI K CBSI3Cii, TO YMCII0 HE3aBUCHMBIX IIEPEMCH-
HBIX, ONUCHIBAIOLIUX, ABHKEHHUE TOUYEK (YUCIIO CTereHel cBOOO0 Ikl S) B 00IIEM Cllyyae onpese-
JseTCsA TaK:

A)s=N-k; B)s=k-N; B)s=2N-k; T)s=k-2N; 1) s=3N-k;
E) s=k—-3N.

55. IlepemenieHrs TOUEK CUCTEMBI C HAJIO)KEHHBIMHU HAa HUX CBSI3IMU MOTYT OBITh BO3-
MOYKHBIMH, I€MCTBUTEIILHBIMU M BUPTYyaJIbHBIMU. [IpHu 3TOM
A) BO3MOXHBIE — 3TO MaJible iepemenieHus df, , yI0BIeTBOPSIOIIIE BTOpOMY 3akoHy HbroTOHa,

neiictBuTenbHbIe Al , TOMTyCKaeMbIe CBSI3SIMU M BUPTyallbHBIE Of, — 3TO BO3MOXHBIE TepeMe-
IICHHS B JIaHHBIII MOMEHT BpeMeH;  b) peiictButenbHbie dFf, — 3TO T€ M3 BO3MOXKHBIX, KOTOpPbIC

MOJAYMHSIOTCS BTOpOMY 3akoHY HbioToHa; bB) BO3MOKHBIE U 1€MCTBUTENbHBIE ITEPEMENICHUS
COBITAJIAIOT, @ BUPTyaJIbHBIC TIEPEMEIICHUS OF, COBMANAIOT C BOZMOKHBIMHU M JICHCTBUTEIb-

HbIMU B JaHHBI MOMEHT BPEMEHU;; B)Bce nepemerienust dr,, Af, u OT, yIOBICTBOPSIOT
3akoHaM HptoTroHa;;  I') BO3MOXKHBIE — 3TO Majible epemMeniennst Af,, TOmycKaeMble CBs-
35IMH, BUPTYaJIbHBIE Of, — 3TO BO3MOXKHBIE NEpEMEIICHUS B JaHHBIII MOMEHT BPEMEH, JIeH-

CTBUTCIIBHBIC dﬁ — 9TO T€ U3 BO3MOKHBIX, KOTOPBIC TIOAUYUHAKOTCA BTOPOMY 3aKOHY Hrrotona

56. BupTyanbHo#l paboTO aKTUBHBIX U TACCUBHBIX CUJI, JCHCTBYIOIIUX HA I-.10 TOUKY
CHCTEMBI Ha €€ BUPTYaJIbHOM IEepEeMEIIeHUH O, Ha3bIBaeTCS

A) paboTa BceX aKTUBHBIX CHII, ISHCTBYIONIMX HA i-.F0 TOUKY Ha ee MePEeMEIICHUN OT,

SA =F6F; b)paboTa Bcex akTHBHBIX M TACCHBHBIX CHII, IEHCTBYIONIUX HA i-.10 TOUKY Ha ee
nepemerenn 6f  SA = (F +R)oT ; B) pabora Bcex, IeHCTBYONIUX HA I-.10 TOYKY Ha €€
nepememennn 6f  SA = ROT .

57. WneanbHbIMH HA3bIBAIOTCA CBSI3M, BUPTYyaslbHAs paboTa KOTOPBIX HA BUPTYaJIbHBIX
nepeMenieHusX Of BCEX TOUEK CUCTEMBI

N . . N N
A) 6A=> (F +R)sT =0; B) §A=) R6T =0; B) 5A :ZF oF=0

58. O6001IEeHHBIMU KOOPJIMHATAMU HAa3bIBAOTCS



A) s HezaBucUMBIX BenmunH (, (¢ =12,...,S) TakuX, 4TO BCe F =7(9,,0y,...q,) =T, (q) ;
b) s ne3zaBucumbIx BemmuuH 0, (o =1,2,...,S) Takux, 9to Bce (], =0, (Fl , rzi o rN) ,

B) S HE3aBUCHMBbIX BEINYHH qa HC CBA3AaHHBIX C KOOpANMHATAMHU TOUCK CUCTCMbI F .

59. O6o6wmennbie cutbl Q,  ( =1,2,...,5) B o0IIeM ciryyae ¥ BO BHEIIHUX HOTCHIAAITb-

HBIX ITIO0JAX BBOAATCA KaK

~ Oor u - ou ~ Oor u
A)Qa: I:i_l’ Qa:__;B)Qa: I:iqoz’ Qa:__; B)Qa: I:i_l’ Qa:__
Zi: aqa qa le aqa Z aqa qa
= ou = O ou = O ou
) Q, Z A, Q, 20, 0 Q, Z ', Q. 5 )Q, Z P Q. 50,
~ O u
X)Q,=) F—, Q, =—.
Zi: aq, .

60. YcnoBust paBHOBECHSI MEXaHHUECKOW CHCTEMBI C HAJIOKEHHBIMH Ha HEe WICaTbHBIMU
CBA3AMU (IIPUHLUI BUPTYAJIbHBIX IEPEMEIICHUI)
A) BupTyasibHas paboTa BceX BUPTYAJIbHBIX CHJI HA BUPTYaJIbHBIX MIEPEMEIIECHUAX BCEX TOUEK CH-
CTEMbI JIOJDKHA ObITh PaBHOM HYJIIO;
b) BuptyanpHas paboTa BCeX aKTMBHBIX CHJI HA BUPTYaJbHbIX [IEPEMELIEHUSIX BCEX TOUEK CH-
CTEMbI JIOJDKHA ObITh PaBHOM HYJIIO;

ou
B) €CJIM CUCTCEMA HAXOJUTCA BO BHCIIHEM ITOTCHIIMAJIBHOM I1I0JIC, TO BCC 8_ JOJIX)KHBI 6bITB paB-
q,

HBIMH HYJIIO.

61. YPaBHGHI/IX HarpaHH(a JJIA CHUCTEMBI C HAJIOXKCHHBIMHU Ha HEC UACAJIBHBIMU CBA3AMU
HUMCIOT BU:

d or  oT d ot oT d or  oT
AL a5 ppddt 9 5. g 9T O,
) o4, 090, Q. MG o4, o90. Q. ) o4, g0, Q.

d or  oT
99 9% _q. “12...5
) " w o4, 090, Q. (a )

62. ®ynkmus Jlarpanka u ypaBHeHus JlarpaHka CHCTEMBI BO BHEITHEM TOTEHIIHATHHOM
II0JIE C HAJIO)KEHHBIMU HA HEe UCAIbHBIMU CBSI3IMHU UMEET BUL:
d oL oL d oL oL

A) L=T+u S %% o9, pBL=T-u =&, % _o;
dtogq, 0qo, dtog, 0qo,
ByL=T-u S _ & o pproteu L5, L o (a=12..9)
dtog, 0qo, dt 6q, qo,
63 (DYHKHI/IH J'[arpaHX(a CBs3aHa C 3dKOHAMH COXpPaHCHHA COOTHOIICHHUAMM:
A)d—L:—%, dﬁ:o,ecm/l i=O; B)%:%, dﬁ:o,ecm&iqfo,;
dt ot dt aq, dt ot dt aq,
gy db_ o o O Lo, b W g o
dt ot dt aq, dt ot dt aq,



64. O06o6meHHas YHEPTUS U 000OIICHHBIM UMITYJIbC CBS3aHBI ¢ (hyHKIMEH Jlarpanxa co-
OTHOLICHUSAMU.

oL oL oL oL
A)E=Yd,——+L p,=——: B E=3d,——-L p,=-=—;
) ;qa Ly ) E=24. Ly
oL oL oL oL
B)E=-)4d,—+L, p,=—; NE=>d,—-L p,=—-.
) ;qa’ aqa + pa 8qa ) ~ qa aq.a poc aqa

65. B xondurypannonsom (S-+1) -MEpHOM MPOCTPAHCTBE OOOOIIEHHBIX KOOPAWHAT U

t
BpeMeHU (PYHKIUS ACUCTBHS S = I L(q,.q,.t)dt

4
A) MakcuManbHa BJIOJIb JCHCTBUTENBHOrO mepemenienus, ecan L(d,,d,,t) — dynkums Jla-
rpaHXa, yAOBJIETBOpsIOLIas ypaBHEHUAM Jlarpanika;
b) MuHIMaITbHA BIIOJTB IEHCTBUTENBHOTO NepeMerenus, ecimu L(Q,,d,,t) — pynkuus Jlarpamka,
YAOBJIETBOPSIOILAs YpaBHEHUSIM Jlarpanixka;
B) Booap neiicTBUTENBHOTO TepeMenieHust QyHKIMs IeiCcTBUs He 3aBUCHT OT (yHkimn Jla-
rpamxka L(q,,q,,t), yoosnerBopstonel ypaBHeHusM Jlarpanxa.

66. B (hazoBoM 2S-MepHOM MPOCTPaHCTBE OOOOIICHHBIX KOOPAUHAT M 00OOIIEHHBIX M-
mysecoB obobmennas sHeprust H =H(Q,, p,.t) (bynkous [amuinbToHA, WM raMUJIBTOHUAH).

HpI/I 9TOM YPaBHCHUS NBUKCHUS 3AIIUCHIBAIOTCS B KaHOHHYECKOU (bopMe:

oH oH oH oH oH oH
A _— =7 , — = ; B — =7 ) — =0 ; B — == ) — =0 ’
) o0, P. o, 4. ) o, P . 4. ) o, P. o, o
oH oH
r - P , —  =—0 . =1,2,..-,S
) 5 P o0, A, (a )

67. O600menHast koopauHaTa U GyHKIUs JlarpaHka JDKHOMEPHOTO TapMOHUYECKOTO OC-
LUIATOPa UMEIOT BU:

-2 2
mx°  kx®
A) X— cMeleHue 13 MOJIOKEHNUs paBHOBecHs, L = - T
mx®  kx®
b) X—marnoe cmenieHne 13 MoN0XKEHUs paBHOBecus, L = - + BN
mx®  kx®
B) X — cMmemenue u3 nonoxxeHus paBHoBecus, L = BN +7 ;
mx’  kx?
[') X—mMasnoe cmelieHre U3 MOJI0KEHUs paBHOBecHs, L = -

68. Pemennsamu ypaBHeHHs KoneOanuit X+ @’X =0 sBIsSIOTCA
A)Xx=Acosat +Bsinat, u x=acos(wt +¢,), n x=asin(wt+¢,), u x=Ce'* +C,e"" ;
b) ronmsko X = Acosat + Bsinat ; B) tonbko X =acos(wt +¢,) ;
') Toneko X = asin(wt+@,) ; JI) Tonbko X =C,e'* +Ce™ .

69. Eciin Ha ocLMIIATOP € 4acTOTOM COOCTBEHHBIX KOJIEOAHUN ), NEMCTBYET BHEIIHSA

rapMOHUYECKas CHJIA C YaCTOTOM @ , TO B CUCTEME Hapsly ¢ COOCTBEHHBIMHU HAOIOAI0TCS U BbI-
HYJIeHHbIe KoseOanus. [Ipu sTom



A) coOCcTBeHHbIE KOJIeOaHUS C TEUEHUEM BPEMEHH 3aTyXatoT, OCTAIOTCS JTUIIb BHIHYKICHHbBIE KO-
ne0GaHusl, IpUUYEM IIPH @ —> @), aMIUIUTYJ1a KoJeOaHuil Bo3pacTaeT 10 MaKCHUMaJIbHOTO 3HAYCHMUS

(pe3zonanc), u asza xonebdanuii coBnagaet ¢ ¢Gazoil BIHYKIAIOMIEH CHIIBI,
B) coxpansioTcsi cOOCTBEHHBIE U BBIHY)KJICHHbIE KOJEOaHUs, IPHUYEM NPH @ —> @), aAMIUTUTYIa

Kosie0aHui BO3pacTaeT O MaKCUMAaJIbHOTO 3HaYeHUs (pe3oHaHc), a (a3a KosebaHuil cmeaeTcs
OTHOCUTEJIBHO (Da3bl BBIHYXK/IAIOICH CHIIBI,

B) coOcTBeHHBIE KOIe0aHUs C TEUEHUEM BPEMEHHU 3aTyXalo0T, OCTAIOTCS JIMIIb BHIHYKICHHBIE KO-
neGaHus, IpUYEM MPH @ —> @), aMIUIATY]1a KOJIeOaHUi BO3pacTaeT 10 MaKCHUMAJIbHOTO 3HAYCHHS

(pe3oHanc), a dasa Koyie0aHU CMEIAETCs OTHOCUTENBHO (ha3bl BEIHYKIAFOIICH CHIIBI;

70. B xonebaTenbHOil cucteme ¢ S creneHsaMu cBoooas! ¢pyHkius Jlarpanxka
UMEeT BUJI:

A) L= Zmaﬂaﬁ Zkaﬂaﬁ" b) L=7 Zmaﬂaﬂ+ Zkaﬂaﬂ’

B) L———Zmaﬂ oXp = Zkaﬂ Xps D) L___Zmaﬂ Xt Zkaﬁ Xp -

71. B xonebarenbHOM cUCTEME C S CTENEHSIMH CBOOObI CMEILIEHUS KaXKA0H U3 TOoYeK X,

PaBHBI:
A) HOpMaJIbHBIM Koebanusim X, =U_e'“" ;

o ol it
B) cynepnosunuy HOpManbHbIX KoneOaHul X, = uaZe ;
B=L

s )
B) e tZu 5o I') cynepno3unuuu HOpPMajdbHBIX KojeOaHMH X, = Zuiﬁ et
(x=12,..., )

72. MexaHW4YeCKHEe HAMPSKCHHSI B TBEP/IBIX H30TPOITHBIX TEJIaX MOTYT MIPUBOIUTH K H3ME-
HEHUIO ero o0vema (aedopMaIusIiMu PacTsKEHUS WA CKaTHs) U K U3MEHEHHIO ero GopMbl Oe3
M3MEHEHUs BeJIMYMHBI 00beMa (epopmaninu cipura). Kakue u3 Hiske nepeuncaeHHbIX HallpshKe-
HUH TPUBOIAT K eopMaIvsM pacTsHKEHUS (CKaTHs), a KaKhe K CIBUTY?

dF, dF, dF, dF
A) o, =—* — pacTskeHHe (CKatue), o,, = — = —— — CJIBUT;
ds,, ddyd dS, dydx
dF, dF, dF, dF,
b) o, =—*=—-2— —cuBur, o, = =
dS,; ddydz dS, dydx
dF, dF, _dF,  dF
B)o,=—"2 — pacTsbkeHue (CxaTue), o,, X X
ds,; ddyd S, dydx
dF dF dF, dF
I) o,, =—* =——— — pacTsbkeHue (cxKarue), o,, = —=* =—r
dS,; ddydz dS, dzdx
du, dF, -
. =—, 0, =—-, dS, =dx.dx,, (i, ],k=123

73.  Ynpyrue cBOHCTBa TBEPJbIX U30TPOITHBIX MaTEpPUAIOB ( YIPYroil cpenbl ¢ OeckoHed-
HBIM YHCJIOM CTENEHEH CBOOOIbI) XapaKTePU3YyIOTCs YIPYIHMHU MOCTOSIHHBIMU — MOy isiM FOHa,
casura u koddduuuentom Ilyaccona:



A) Mopayne FOura E  ompenenseT nedopmaiuio pacTsHKEHUS (CKaTUA) £, BBI3BAHHYIO Hampsi-

[oF
KCHHUCM: ¢&; = EI , MOIYJIb CABUTIA G onpeaAcsICT OTHOCUTCIIBHOC YIUJIOBOC CMCIICHUC ITapalil-

JICJIBbHBIX HOBerHOCTeﬁ JJIEeMEHTa 00beMa (663 U3MCHCHUA €TI0 BCJ'II/I‘II/IHBI) nona ,Z[CI>'ICTBI/I6M CABH-

o; .
FOBOI'O HANpPSKEHUS &; = a‘, koapduuument Ilyaccona v mpezacraisier cOOOKW OTHOIIEHHE MO-

g ..
IIEPEYHOr0 CHKATUS dIEMEHTa 00bEMa K €00 IPOAoIbHOMY yauuHenuto v =— (i, j=1,2,3);
E.
I
B) Monyns FOnra E  onpexenser nepopMaiiuio pacTsikeHUs (CKATHs) &, BBI3BAHHYIO Harpsi-
o

KEHHEM: &, = EI (i=1,2,3), moaynb casura G ornpe/eiseT OTHOCUTEIBHOE YIIIOBOE CMEIICHUE
napajuieIbHbIX TOBEPXHOCTEHN 2JIeMEeHTa 00beMa (0e3 U3MEHEHUs €ro BETUYMHBI) TIOJ1 JCHCTBUEM

o . .
CIIBUTOBOIO HANPSDKEHUS & = EI (i=4,5,6), koopdunuent [lyaccona v mpencraBiseT coO0i

OTHOIICHHUEC IIONCPEUYHOro CKarusg 3JSJICMCHTA o0beMa K ero IpoaAOJbHOMY YAJIMHCHUIO

& .
v=—L (i,j=4,5,6).
&

74. B M30TpOMHOM TBEPJIOM TeJI€ B MPOM3BOIHHOM HaMpaBIECHUH MOTY Paclpo-
CTPaHATHCS

A) JIB€ BOJIHBI — OJHa TIONEpEYHAs CABUTIOBAasA CO CKOPOCTBIO V, = H OJIHa IIpOoJOJIbHasA CO

P

EQL-v)
CKOPOCTBIO V| = ;
pl-2v)1L+v)
G
B) 1Be BONHBI — OZIHA IONIEpEYHAsi CABUIOBas CO CKOPOCTBIO V, = [— U OJHA MPOJOJIbHAs CO
yo)

CKOPOCTBIO V|, = [— ;
P

B) TPU BOJIHBI — JABC MOINCPEYHLIC CABUT'OBBIC C B3aMMHO MEPINCHAUKYIIIPHBIMU MMOJIAPU3ALIUAMU

G
¥l CKOPOCTBIO V, = |— W OJHA IIPOJOJIBHASI CO CKOPOCTHIO V, = [— ;
P

I') Tpu BOJIHBI — JIBE MOMEPEUYHbBIE CABUTOBBIC C B3AUMHO TEPICHIUKYISIPHBIMU MOJIIPU3AIHSIMA
EQ-v)
p(l-2v)A+v)

G
U CKOPOCTBIO V, = (— W OJHA IPOJAO0JIbHAA CO CKOPOCTBIO V|, =

75. B naeanbHbIX KHUIKOCTAX MOTYT PacHpOCTPAHSTHCS YIPYTHe BOJHBI

A) IpOAOJIbHBIE M IOTIEPEYHBIE CO CKOPOCThIO V = [— ;
yo,

K
B) TOonbKO TPOIOIBHBIE CO CKOPOCTHIO V = [— ;
yo,

B) TOJIbKO ¥ TONEPEYHBIE CO CKOPOCThIO V = [— .
yo,
(K — Momyyib BCECTOPOHHETO CYKATHS)



76. B razax MOryT pacrpOCTPaHSATHCS YIPYTHE BOIHBI

yRT
A) IpOJI0JIBHBIC U TIOTIEPEYHBIE CO CKOPOCTHIO V = V ;
yRT
B) TopKO IPOI0JIBHBIE CO CKOPOCTBIO V =, [—— ;
yRT
B) Tonpko momepedHsie o CKOPOCThIO V =, [——
1 |2 4 |5 |6 [7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17
1 |/r |B |A|B |[B |AC|T |A |A |B |B |I' |ABB B |1
18 |19 [20 |21 |22 |23 |24 |25 |26 [27 |28 |29 [30 |31 [32 |33
B |A |p |1 | |A |BB|TE|B |A |I |B |B |B |I' |AD
34 [35 |36 |37 [38 [39 |40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |50
B |[B |A |B |B |b |l |A |l |BB|ITLI|B|AB|E | |B]| A
51 | 52 | 53 | 54 | 55 |56 | 57 | 58 | 59 | 60 | 61 |62 | 63 | 64 | 65
A|B|B|aO|r|s|B|A|aA|BB|B|B|A]|T b
66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76
A |r |A |B |A [T |A |B |I |B |B




