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1. Ilesin ocBOCHUsI AUCHHUIIIMHBI

LlenssMu OCBOEHMSI AUCLMIUIMHBI SBJSIOTCS OCHOBHbIE (DM3NYECKHUE NPUHLIUIBI U METO/IBI
AQHAJTUTHYECKOW MEXaHWKH. 3HAaHWE aHAIWTHYECKOM MEXaHHKH BHIpA0ATHIBAET Y CTYICHTOB
HaBBIKM MOJIETMPOBAHUS (PU3MUECKUX SBJICHUNA U aHATUTUYECKOTO PELICHUs] BO3ZHUKAIOUINX MIPU
JTOM 3ajad.

2. MecTO AUCHUIIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrPpaMMbl

JlMcUuuIUInHA «OTHOCUTCS K 00513aTeIbHOM 4acTH 00pa30BaTeIbHOM POrpaMMbl U BXOAUT
B MoayJh «Teopernueckast Gu3uKay.

Jli1st OCBOEHUS TaHHOM AMCLUIUIMHON CTYI€HTBI JOJDKHBI BIaJIeTh MAaTEMAaTHUECKUM arma-
paToM BEKTOPHOTO M TEH30PHOTO aHaJIM3a, JUHEHHOH anreOpsl, TudQepeHnnaaIbHOro HCUncie-
HUsSI, YMETh PelIaTh OCHOBHbIE TUIBI AU (hepeHIInaIbHBIX YPaBHEHUI.

[TonyueHnHble B Kypce 3HaHHUS HEOOXOIUMBI JJIs1 U3y4EHUs TOCIEeNYOUINX AUCIUIIIINH MO-
nyns «Teopernueckas QusMkay, a TakkKe AJIS MPOJODKEHUS OOydeHUS B MarucTparype Io
HanpasyieHuto noarotoBku 03.04.02 dusuxka.

3. [lnanupyemble pe3yJbTaThl 00yUeHHsI 10 TUCHMILJIHHE, COOTHECEHHbIE C IVIAHUPYEMbIMH
pe3y/IbTaTaMHi 0CBOCHHS 00pa30BaTe/IbHOM POrpaMMbI

[Iponiecc M3yyeHHs AUCIUIUTMHBI HAIIPaBiieH HAa (HOPMUPOBAHKE CIECAYIONIMX JIEMEHTOB
kommnereHuii B coorserctBur ¢ ®I'OC BO, OIT BO u npuoOpereHus cienyromux 3HaHui, yme-
HUI, HaBBIKOB U (UJIM) OMBITA AEATEIbHOCTH:

Dopmupyemas HNuaukaTop pocruxe- Ilepeyenn
KOMIIeTeHI M HHS KOMIICTCHIIUH INIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s
(xoa u popmyan- | (koa u popmMyaIMpoOBKAa)
pOBKa)

OomenpodeccuoHalbHble KOMIETEHIIUN

OIIK-1

Cnocoben npume-
HATH 0a30BbIE 3HA-
HUS B 00nactu Gu-
3UKHU U paanodu-
3UKH M UCTIOJIb30-
BaTh UX B Ipodec-
CUOHAJIBHOH aes-
TEJTHHOCTH, B TOM
YHClie TIelaroruye-
CKOM JIeSITEIbHO-
CTH

NJ-OTIK-1 1
Ocy1iecTBISET MOCTa-
HOBKY 3a/1a41, BHIOUPACT
CItoco0 ee pereHus

3HaTh:

- 3aKOHBI U3MEHEHUS ¥ COXPaHEHHS UMITYJIbCa, K-
HETHYECKOTO MOMEHTA W JHEPrUM M HX CBS3b CO
CBOHCTBAMHU IIPOCTPAHCTBA-BPEMEHH M C CHMMET-
pueli CUIIOBBIX IOJIEH;

Ymersn:

- pemarh MUPOKHUHA KJIacc 3aad O JBIKEHUH CBO-

OOMHBIX U OIPAaHUYCHHBIX MEXaHUYECKUX CHCTEM;
Baaners HaBbIKaMu:

- pemieHUs OOBIKHOBEHHBIX AH(QepeHITHaTEHBIX
ypaBHeHHU# (ypaBHeHHS Hpiorona, Jlarpamxa-Jii-
nepa, 'amuibpTOHA);

- WCTIONB30BaHMs BapUAlMOHHOTO HWCUUCICHHS B
IIPUIOKEHUH K BapHALIMOHHBIM METOAAM MEXaHUKH
(IpUHLIUI MUHUMAJIBHOTO NeHCTBUS, MpHHIUI Mo-
MIEPTION).

NA-OI1K-1.2
IIpumenser maTemaTH-
4YecKui anmnapat, Qu3u-
YeCKHe 3aKOHBI U TEO-
pHUH [UIs pEIICHUS IpH-
KJIQJAHBIX U TeOpeTuye-
CKHX 3a/1a4, B TOM 4HCIIE
MeAaroruHIecKon nes-
TETBHOCTH

3HaTh:
- BapuallMOHHbIE TTPUHIIUIIBI MEXaHUKH;
- Metozsl Jlarpanxa, 'amunbToHa u ['amunbTOHA-
SlkoOu.
YMeTh:
- TIOJIB30BAThCSl 3aKOHAMU COXPaHEHHUs MpU pellie-
HHUU 3324 O ABHKCHUH MEXaHHUYECKUX CUCTEM.
BaaneTh HaBbIKAMM:
- UCTIOJIb30BAHUSI METOI0OB pa3/iejeHUs TepEeMEH-
HBIX B YPaBHEHUSIX B UACTHBIX MTPOU3BOIHEIX (ypaB-
HeHus ["amumnpToHa-SKO0N).




4. O0beM, CTPYKTYpa U COAEPKaHUe TUCHUIINHBI

OO6miast TpyJJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aUeTHbIE eAMHUIIBI, 144 akas. Jaca.

Ne Tembl (pa3aebl) Bujabl yueOHbIX 3aHATHH, DopMbI TEKYLIEr0 KOH-
n/n AUCHUTIMHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO Pa- | TPOJisl yCleBaeMOCTH
HX CO/lep:KaHHe 00Ty CTyIeHTOB,
H UX TPYI0E€MKOCTh ®opma NpOMeKyTOYHOM
(B akaleMHYeCKHX Yacax) aTTecTaluu
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OCHOBHEIE IOHATHA U 3a- 3agaHus Iyl CaMOCTOS-
1 |KOHBI KJIACCUUYECKOU Me- 4 8 4 1 3 TEIBHOHN pabOTHI.

XaHUKU
3aKOHBI H3MEHEHUS U CO-
XpaHEeHHS UMITYJIbCca, MO-

3agaHus sl cCaMOCTOSI-

2 a a 4 7 4 1 3 TEJILHON paboThI,
MCHTa HMITyJIbCa 1 SHEP- KonTtponsHas pa6ora Nel.
TUU.

6 mom uucne ¢ 30 u JIOT 1
JIBr>KEHUE OTHOCUTEIIBHO
3amaHus 1T CaMOCTOSI-
3 |HemHepUHANIBHBIX cucTeM | 4 | 4 4 1 .
TeIbHOI paboTHI.
OTCYETAa.
3anmaHue U1 caMOCTOS-
4 |YpaBHenue Jlarpanxa. 4 (10| 6 1 3 A A
TENbHOMN paboTHI.
6 mom yucne ¢ 30 u JJOT 1
3anaya IByX Tl U TEOpus
5 I[ 7By p 4 8 4 2 Kontponbsnas padora No2
paccesiHusl YaCTUIL
. 3amaHus 1T CaMOCTOSI-
6 |J/Iuneiinpie KoneOaHMUS. 4 | 4| 4 1 2 A AT
TETbHOMN paboTHI.
VYpaBueHus ['amunbToHa
3ajaHus 11 CaMOCTOSI-
7 |1 BapHallMOHHBIE IPUH- 4 16| 6 1 2

TEJNILHOU paboTHI
LIUIIBL.

6 mom uucne ¢ 30 u J[OT

8 |[InHamuka TBepHoro tena.| 4 4 2 2
4 2 10,5 33,5 DJK3aMeH
Bcero 3a 4 cemecTp 51 | 34 7 105 | 51,5
6 mom yucne ¢ 30 u JIOT 2
UTOIro 51 | 34 7 10,5 51,5
6 mom yucne ¢ 30 u JIOT 2

Conep:xanue pa3aejaoB TUCHUUIJINHBI:

1. OcHOBHBbIE IOHATHSA U 3aKOHBI KJIACCHYECKON MEXaHUKH.
1.1. TeopeTnueckass MEXaHUKA - BBEICHUE U MEpPBasl YaCTh Kypca TEOPETUUECKON MEXaHUKH.



[Ipenmer u3ydenus, npeaensl IPUMEHMMOCTH KJIIACCHYECKOW MEXaHUKHU M IIPUHIUII CO-
orBercTBU. [IOHATHE O MaTepUalbHON TOUYKE, MPOCTPAHCTBE, BPEMEHH, CUCTEMAX OT-
c4yeTa M CUcTeMax KOOPAMHAT.

1.2. Kunematuka Touku. Pannyc-BeKTop, CKOPOCTh U YCKOPEHHE TOYKHM B JEKApTOBOM, IH-
JUHIPUYECKOH, CPEpUUIECKON U eCTECTBEHHON CUCTEMAaX KOOPAMHAT.

1.3. ITonsarue o cune u Macce. lHepuuanbHble cucTeMbl oTcueTa U 3akoH Herorona. [TpuHnmn
OTHOCHUTEIBHOCTH [ anmuies.

1.4. Pemienne ypaBHEHHMI IBMKEHUS M HayalbHbIE YCIIOBHS (JBM)KEHHE TOYKH B 3aJaHHBIX
MOJISIX).

3aKOHBI M3MEHEHHA M COXPAHEHHS MMIIYJIbCA, MOMEHTA MMIIYJILCA M JHEPTHH.

2.1. IMmyibCc 1 MOMEHT UMILYJIbCa MAaTEPUAIILHON TOYKU. 3aKOHBI UX U3MEHEHMS U COXpaHe-
Hus. L{eHTpanbHbIe CHIIBI.

2.2. DHeprusa MaTepHaabHOU TOUKH. CHIIBI TOTEHLIMATIbHBIE, THPOCKOINYECKUE, TUCCUTIATHB-
Hele. [Ipumepsl.

2.3. O0mue cBOMCTBA ABMKEHHSI MAaTEPUAIbHOM TOUKH B LIEHTPAIbHO CHUMMETPUYHOM II0JIE.
[TocTaHOBKa 3a1a4M ¥ MOJYYECHHUE YPABHEHUN JBUKEHUS U YPABHEHUS TPACKTOPUM U3
3aKOHOB COXpaHEHHs MOMEHTa MMITyJibca U 3Hepruu. O01acTh JBMXKEHUS, YCIOBUE Ma-
JICHUS Ha LEHTP U 3aMKHYTOCTb TPACKTOPHH.

2.4. 3apaya Kennepa. IlocTaHoBKa 3aaun U onpeaesaeHne o0NacTH JIBUKEHUS C TIOMOLIbIO
s dexTrBHOTO oTeHIHana. [lorydenne ypaBHEHUS TPAEKTOPUH U3 3aKOHOB COXPaHECHUS
MOMEHTOB MMITyJIbCa M SHEPTUU U €ro aHaiu3. Beruucrnenue nepuona obpareHus. 3a-
koHbl Kemepa.

2.5. IMIyJ1bC 1 MOMEHT MMITYJIbCA CUCTEMBI MaTEPUAIBHBIX TOUYEK. 3aKOHBI UX COXPAHECHUS
v n3MeHenus. Llentp macc.

2.6. DHeprus CUCTEMBI MaTEPUAIIBHBIX TOUEK. 3aKOH €€ U3MEHEHHU U coxpaHeHus. CBs3b 3a-
KOHOB COXPAaHEHMsI C CUMMETPHUEH CUJIOBBIX IIOJIEM M CO CBOMCTBAMHU IIPOCTPAHCTBA U
BPEMCHH.

2.7. Teopema 0 BUpHaJIE CHUIL

J{BHKeHHe OTHOCUTEIbHO HEeHHEPIHAJBLHOH CHCTEMBI 0TCYETA.

3.1 IlonoxxeHue TBEpIOTro Teia B MpocTpaHcTBe. OpTOroHaJbHbIE MPeoOpa3oBaHUS U YIIIBI

Oitnepa. Teopema Diinepa.

3.2. BexTop mManoro noBopora 1 yriioBas cCkopocTs. Kunemarnueckue cooTHomeHus Ditnepa.

3.3. OTHOCUTENBHOE JBMKEHUE MaTepUAIbHON TOUYKH. [losiokeHne, CKOPOCTh U YCKOpPEHUE
MaTEpUaJIbHOW TOYKM OTHOCUTEIIBHO HEMHEPLMAIbHOW cUcTeMbl oTcueTa. CHilbl MHEp-
1uH. BrieneHHOCTh HHEPIHATbHBIX CUCTEM OTCUETA.

3.4. 3aKOHBI U3BMEHEHUS] KHUHETUYECKOTO MOMEHTA U KHHETUYECKOW SHEPTUU OTHOCHUTEIILHO
MOCTYNAaTENIbHO JIBIXKYILEHCS CUCTEMBI IIEHTpa Macc.

YpaBHenue Jlarpan:xa.

4.1 TlpuHUMO HAUMEHBIIETO NEUCTBUS. Y paBHEeHHE Jlarpanxka-Jiiepa.

4.2  OO0O0O0IICHHBIN TOTCHITHAT B 0000IICHHBIC CHIIBI.

4.3. MexaHU4eCKHUEe CUCTEMBI CO CBI3SIMU. [ 0OJTOHOMHBIE M HETOJIOHOMHBIE, CTAIlMOHAPHBIE U
HecTaluoHapHble cBs3H. [loHATHE 00 00OOLICHHBIX KOOpIWHATAaX M CKOpocTix. Kpurepuit
HE3aBHCUMOCTH KOOPJMHAT B CJIy4ae HAJIOKECHHS TOJJOHOMHBIX CBs3ed. UHCIIO cTeneHen cBo-
00/IBI.

4.4. YpaBHenwue Jlarpanka B HE3aBUCHUMBIX KoopauHaTax. OO0OIMIEHHBI UMITYJILC U 0000-
HICHHAs! YHEPTHUs, 3aKOHbI U3MEHEHUs U coXxpaHeHus. [{uknnueckue KOOpMHATHI.



5. 3apava IBYX Tes1 M TEOPUS PACCeTHUS YaCTHII.
5.1 3agaua AByX Tell B KJlacCU4eCKOW MexaHuKe. CBeleHUE 3a7auu ABYX TEJl K DKBUBAJICHT-
HOM 3aJjaue O JABM)KEHUHU OJHOIO Tejla B LIEHTPAJIbHO-CUMMETPUYHOM MOTEHIUAIBHOM II0JIE.
OO1wiee penieHne 3aauu IByX Tell.
5.2 VYmpyroe paccesiHue 1ByX yactull. [locTaHOBKa 3a/1auu U €€ pellieHUuE B CUCTEME LIEHTPa
Mmacc. Yron paccesiHUs B cucTeMe IieHTpa Macc. Ilepexon k mabopatopHoit cucteme. Jlua-
rpamMma CKOpPOCTEH.
5.3. D¢ddexTuBHOE CceueHue paccesHusl.
5.4. PaccesiHue yacTuIl ¢ KyJOHOBCKUM B3auMozeiicTBueM. @opmyisl Pesepdopra.
5.5. PaccesiHue 4acTuUll «yIIPyTrUX [APUKOBY.

6. JluHeiiHble KOJIeOAHMS.

6.1. CobOcTBEHHBIE OJTHOMEPHBIE KOJIeOaHMsI U XapaKTepPHbIE YEPThI JIMHEHHOM TEOPUH MaJIbIX
KoJie0aHuil.

6.2 CoOcTBeHHBIEC KOJIEOAHUS C HECKOJIBKUMU CTETICHSIMU CBOOO/IBI MO/ JEHCTBUEM TTOTEH-
UATBHBIX CHJI. [10JI0)KeHUS yCTOMYMBOTO paBHOBECHS. J{0CTaTOYHBIN MPU3HAK YCTOHYHUBOCTH
MIOJIOKECHUSI PAaBHOBECHS. XapaKTEPHCTUUECKOE ypaBHEHHE M COOCTBEHHBIE YacTOTHL. Hop-
MaJIbHbIC KOJICOAHUSI.

6.3 HopmanbHble KOOpaUHATEL. DHEeprus u GyHKuus Jlarpanxka B HOpMaNbHBIX KOOpAHHA-
Tax.

6.4 CoOcTBeHHBIE KOJIEOAHHS CUCTEM INPH HAJHMYUU THUPOCKOMMYECKUX W JAUCCUIATHBHBIX
CHIL.

6.5 Bo30yxaeHHbIe KoJleOaHusI M PE30HAHC B CUCTEMAaX C OAHOM U HECKOJIBKUMU CTETICHIMU
CcBOOOIEL.

7. YpaBHenusi [aMuibTOHA M BapuallMOHHbIE IPHHIMIIBI.
7.1 KaHoHuueckue ypaBHeHus ['aMHIIbTOHA.
7.2 ®azoBoe npocTpaHcTBO. Teopema JInyBuiis o coxpaneHnu GpazoBoro oobema ancamOIs
MEXaHUYECKHUX CUCTEM.
7.3 Cxo0xku Ilyaccona. Teopema Ilyaccona.
7.4 Teopema SIkoOu. Meron pa3zieneHusi IEPEMEHHBIX B ypaBHEHUM | amunbToHa-IK00u.
AHaNorus MeX1y JBUKEHHEM MaTepUaIbHOM TOUKH U BOJIHOBBIM IPOLIECCOM.
7.5 AnunabGaTHuecKue MHBAPHAHTHI (Ha MPUMEpe MaTeMaTHYECKOr0 MasTHHKA C MEIJICHHO
MEHSIIOIIEHCS JUTMHOW TTO/IBECA).

8. /IlmHamuka TBepaoro teia.

8.1 MmMmynbc, MOMEHT UMITYJIbCA M KHHETHUYECKAst SHEPTUS TBEPAOTO Tena. TeH30p MHEPLIUU.

8.2 IIpeoOpa3zoBaHus TEH30pa HHEPIIMH TIPH MMOBOPOTAX M TPAHCIISIIIUAX CUCTEMBI KOOPIUHAT,
IJIaBHBIE OCHU U IJ1aBHbIE MOMEHTHI MHEpLUH. CBS3b IVIABHBIX OCEHl ¢ CHMMETpPUEH Tena.

8.3 JIBmwxeHne cBOOOHOTO CHMMETPUYHOTO BOJTUKA.

8.4 YpaBHeHME NBUKEHMSI TBEPAOIO Tena. Y paBHeHue Diniepa. [[BukeHue Tena ¢ 3aKperuieH-
HOM TOYKOH.

8.5 [lnocko-napamienpbHoe JBUKEHNE TBEPAOIO TEINA.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YK CJI€ TEXHOJOTHH IJIEKTPOHHOT0 00y4YeHHs U U~
CTAHLIMOHHBbIE 00pa3oBaTe/IbHbIe TEXHOJIOTMHU, HCIOJIb3yeMble MPHU 0CYlIeCTBIeHUH 00pa30-
BaTeJIbHOIO Mpolecca no JMCIUIIUHE

BBoaHasi JieKIUs — 1aeT MepBOE 1IEOCTHOE MPEACTABICHUE O AUCLUUIUIMHE U OPUCHTH-
PYCT CTYyACHTA B CUCTCMC U3YUCHU I[aHHOﬁ JUCHUITIINHBI. CTy,Z[eHTBI 3HAKOMSATCA C HA3HAYCHUEM
U 3aJ1a4aMH Kypca, €ro poJibio 1 MECTOM B CUCTEME YUEOHBIX IUCIUIUIMH U B CUCTEME IOJATOTOBKU
B 1enoM. Jlaercs kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKH M MPAKTUKH, JOCTHKEHUS B



3TOH chepe, MMeHa W3BECTHBIX YUEHBIX, U3JIaratoTcs MePCIeKTHBHBIC HANIPABICHUS MCCIIeI0Ba-
Huil. Ha 9T0i1 JeK1iuu BpICKa3bIBAIOTCSI METOIMYECKUE U OPTAaHU3AIIMOHHBIE 0COOCHHOCTH PabOTHI
B paMKax JJaHHOM TMCIUIUIMHBI, a TAKXKEe JA€TCS aHAJIN3 PEKOMEHyeMON yueOHO-METOMUECKON
JUTEPATYPBL.

AkafeMHYecKas JeKIMs ¢ 3JIeMEeHTaMH JeKIuu-0ecebl — [I0CIEA0BATEIBHOE H3JIO0-
JKEHUE MaTepuaia, OCyIIECTBIsIEMOE IPEUMYILECTBEHHO B BUAE MOHOJIOra MpenoaaBaTess. Jie-
MEHTHI JIeKIIUHU-0eceIbl 00eCIIeYnBaOT KOHTAKT MPETOaBaTelisi ¢ ayIUTOPHUEH, 4TO MO3BOJISET
MpUBIIEKaTh BHUMaHUE CTYJACHTOB K HarboJiee BaXKHBIM TeMaM JUCIHUILTNHBI, aKTUBHO BOBIIEKATh
UX B y4eOHBIi Mpoliecc, KOHTPOJIUPOBATH TEMI U3JI0KEHHUS Y4eOHOTr0 MaTepuaia B 3aBUCUMOCTU
OT YPOBHSI €r0 BOCIIPHUSTHSI.

IIpakTnyeckoe 3aHATHE — 3aHATUE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HABBIKOB I10 3aKPETICHUIO TIOJyYEHHBIX Ha JICKIUU 3HAHUM.

KoncyabTamum — Bu y9eOHBIX 3aHATUH, SIBISIONINICS OHOW U3 GOPM KOHTPOJISI CaMO-
CTOATENHHON pabOoTHI CTyACHTOB. Ha KOHCYIbTaIMsIX IO MPOCKOE CTYJIEHTOB PacCMaTPUBAIOTCS
HauboJee CI0XKHbIE MOMEHTHI P OCBOEHUHU MaTepuaia JUCIUILINHEL, IPEernoaBaTellb OTBEYaeT
Ha BOTPOCHI CTYACHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSTEIHHON paOOTHI.

B npornecce o0yueHus UCMob3yl0TCs CAEAYIONME TEXHOIOTHH 3JIEKTPOHHOTO 00y4YeHHUs
U TUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHHU:

JIeKTPOHHBIN y4eOHblil Kypce «Teopernyeckass mexannka» B LMS DiieKTpoHHBINI
yausepcurer Moodle SApI'Y, B koTopoM:

- TPeICTaBIICHBI 3aIaHUS Ui CAMOCTOSITEIIbHON paboThl 00yJaromuXcs 0 TeMaM JHCIIU-

TUUTUHBL,

- OCYILECTBJISIETCS MPOBEACHNUE OTJEIBbHBIX MEPOIIPUATHI TEKYIIIEr0 KOHTPOJIS YCIIEBaeMO-

CTH CTYJIEHTOB;

- TPEeACTaBJIEHbI TEKCTHI JIEKIIMH 10 OTAEIBHBIM TEMaM JAUCLIUILINHBL;

- TpeACTaBJICHBI ITpaBUjIa MPOXOKICHUS MPOMEKYTOUHON aTTECTALMHU MO AUCLMUILINHE;

- IpeJICTaBJICH CIMCOK yYeOHOH TUTEpaTyphl, PEKOMEHIyEeMOHl 17151 OCBOSHHS TUCIUILIINHEI;
- mpezactaBiieHa HHGopMalus o popMe U BpeMeHU MPOBEACHUS KOHCYIbTAIUM M0 JUCIH-

IUIMHE B PEKHUME OHJIANH;

- mocpencTBoM (opyma OCYIIECTBISCTCS CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOJICH-

CTBHE MEXy 00yUaloIIMMUCS U MIPENoIaBaTeNIeM B paMKax U3yUeHHs JUCLIUTUINHBL.

6. I[lepeyenb WHGOPMANMOHHBIX TEXHOJOIHI, MCIOJb3yeMbIX TNPHU OCYUIECTBJIECHUH
00pa3oBaTe/ILHOIO TMpolecca MO0 AUCHHUIUVIMHE, BKJIKYAS IMepevYeHb JNLEH3MOHHOTO
NMPOrpaMMHOro oodecneyeHnsi W HUHGPOPMAUMOHHBIX CHPABOYHBLIX cHcTeM (NpH
HEeO0XO0UMOCTH)

B mpormecce ocymectBieHuss 00pa30BaTENLHOTO MpoIlecca MO JAUCHUIUIMHE HCIONb3Y-
I0TCSL:

i OPMHUPOBAHUSL MATEPHAJIOB Il TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH M MPOBEIACHUS
IPOMEXKYTOUHOM aTTecTaluu, Juist GOopMUPOBAHUS METOAMUECKUX MAaTEPUAIIOB MO TUCIUILINHE!

- mporpammsl Microsoft Office;

- m3marenbcekas cuctema LaTeX

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX NMPO(EeCCHOHAIBHBIX 0a3 JAHHBLIX U MH(OPMANMOHHBIX CIpa-
BOYHBIX CHCTEM, HCIOJIB3yeMbIX MPH OCYIIECTBIEHUH 00Pa30BaTEeIbHOI0 NMpoLecca Mo Juc-
nunJjnHe (Mpu He00X0AUMOCTH)

B npornecce ocymectieHuss 00pa3oBaTeNbHOTO Mpolecca MO JAUCUUIUIMHE HCIONb3Y-
I0TCS:
ABTOMatH3upoBaHHas 6nbanoTeuHo-uHopmarmonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php



8. IlepeyeHb OCHOBHOI W JONMOJHUTEILHON y4eOHOH JIMTEPaTyphbl, pecypcoB uHpopManu-
OHHO-TeJIEeKOMMYHHUKAIMOHHOH ceTH «/HTepHeT», HEOOXOAUMBIX /IS OCBOCHMS IMCIH-
TJIMHBI

a) OCHOBHasl JIMTepaTypa

1. TlaBnenko, lO. I'. 3agaun no TeopeTnueckoil Mexanuke : yuedHoe nocobdue : s By30B. /
[MaBnenko 0. I'. - 2-e uzn. , mepepad. u nom. - Mocksa : ®PUIMATIINT, 2003. - 536 c. -
URL : https://www.studentlibrary.ru/book/ISBN5922103024.html

2. TlaBnenko, lO. I'. Jlekuuu no Teoperndeckoit mexanuke / [Tapnenxko FO. I'. - Mockaa :
OU3SMATIIAT, 2002. - 392 c. - URL :
https://www.studentlibrary.ru/book/ISBN5922102419.html

3. I'BozneB A.A., Oraes U.C. N30pannbie 3a1aun no Kypcy «TeopeTuyeckast MEXaHUKa.
— Spocnasne: Apl'Y, 2005. — 44 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20051708.pdf (3meKTpoHHBII pecypc)

0) 10MOJIHUTE/ILHASA JIUTEPaTypa

1. Jlammay, JI. [I. Teopernueckas ¢pusuka. Tom I. Mexanwuka : Yueb. moco0. : s By30B. /
Janpay JI. J1. , Jlubmwmn E. M. - 5-e uza. , crepeort. - Mocksa : ®U3MATIIAT, 2012. -
224 c. - URL : https://www.studentlibrary.ru/book/ISBN9785922108195.html

2. Jlanpay, JI. 1. Teoperuueckas ¢usuka. T. VII. Teopus ynpyroctu : Y4e0. noco0. :
s By30B. / Jlannay JI. . , Jludmum E. M. - 5-e u3n. , ctepeot. - Mocksa : DU3MA-
TJIUT, 2007. - 264 c. - URL :
https://www.studentlibrary.ru/book/ISBN9785922101226.html

9. MaTepuaibHO-TeXHUYECKasi 0a3a, He0OX0AUMAas 1JIsl OCYIIECTBIEHHS 00Pa30BaATEILHOTO
npoiecca no JMCUMILIHHE

MarepuanpHo-TeXHUYECKass 0a3a, HeOOXOoauMast sl OCYIIECTBICHHsI 00pa30BaTEIHLHOTO
mporiecca 1Mo JUCHUIUINHE BKIIFOYAeT B CBOM COCTAB CIIeUaIbHbIC TTOMEIICHUS:

- yueOHbIC ayAUTOPUH TSI IPOBEJICHUS 3aHATUH JICKITMOHHOTO THIIA;

- yueOHbIC ayAUTOPUH IS TPOBEICHUS TPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHBIC ayAUTOPUH ISl IPOBEJICHUS TPYIIIIOBBIX U WHINBUIyaTbHBIX KOHCYJIbTAIIHI;

- yueOHbIC ayJUTOPHUH AJIsl TPOBECHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOH aTTecTa-
1IUH;

- IOMEMICHHUS TSI CAMOCTOSITEIHbHON PabOTHI;

- TIOMEIIECHUS )11 XPaHCHHSI U MPO(UIAKTHIECKOTO 00CITYKUBAHUS TEXHUUYECKUX CPEICTB
o0ydeHusl.

CrnenmaipHble TTOMENIEHUSI YKOMIIEKTOBAHBI CPEACTBAMU OOYUYEHUs, CIY>KAITUMHU IS
npezcTaBieHus yueOHoi nHpopManuu OOJBIION ayAUTOPUH.

[TomemeHust 1y1si CaMOCTOATENIBHONH PabOThl O0YYaIOMIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHUS K ceTh «IHTepHeT» 1 obecredeHrneM JOCTya K AJIeK-
TPOHHOU MH(pOpPMaAIIMOHHO-00pa3oBaTenbHOM cpene Apl'Y.

ABTOD:

JotueHT kadenpsl TeOpeTHIECKON PU3NKH, K.(.-M.H. M. B. MapTsiHOB



IIpuioxenne Nel k padoueil nporpamMme AUCHHUIIMHBI
«Teopernyeckasi MeXaHUKa»

®oHJ O1IEHOYHBIX CPEICTB
A1 IPOBe/IeHNsl TeKylero KOHTPOJIsA yCleBaeMOCTH
U MPOMEKYTOYHOM aTTecTAlMHU CTYACHTOB
10 AUCHMILIHHE

1.1 KoHTpoJIbHBIC 321aHUS M HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B IIpolecce TeKyleil aTTecTaluu

3agaHusi I CAMOCTOAITELHOM PadoThl
(OaHHble 3a0aHUsL BLINOIHAIOMCSL CIYOEHMOM CAMOCMOAMENbHO
u npenoodagameinem 8 0033ameabHOM NOPsAOKe He NPOBEPAIOMCS)

3aganus no teme Nel «OcHOBHBIE MOHATHS U 3aKOHBI KJIACCHYECKOI MEXaHUKMN:
1.Touka IBMXKETCS MO MJIOCKOM TPAEKTOPUHU C IMOCTOSHHOM CEKTOPHOU CKOPOCTHIO, MPUUEM
BEJIMYMHA JIMHEHHOW CKOPOCTH 0OpaTHO MPOMOPIMOHANBHA €€ PACCTOSIHUIO P OT Hayvaja Ko-
opauHat. HailTu ypaBHEeHHE TpaeKTOpUH, 3aKOH JBUKEHUS I'(t) U yCKOPEHUE TOUKH W KaK
GyHKUUIO p, ecau 3amanbl HavaabHbie ycaoBus: I'(0) = ry u v(0) = vj.
2. Touka JBMKETCS B IIIOCKOCTH TaK, 4TO €€ CEKTOpHAs CKOPOCTh 0, = kp? /2, a yron Mexmy
YCKOPEHHUEM U PaJInyC-BEKTOPOM TOYKH IMOCTOSAHEH U paBeH 45°. HailTh 3aK0H JBM>KEHUS U
YpaBHEHHE TPAEKTOPUU TOYKHU IpH Cileayrommx HadanbHbIX ycaoBusax: p(0)=0, ¢(0)=0,
p(0) = a.
3.Touka nBuxercs 1o cepe, mpudém B 1000 MOMEHT BPEMEHH CKOPOCTh TOUKH 00pa3yeT
MOCTOSIHHBIN YroJI o0 ¢ MepuaraHoM. HaliTh ypaBHEHHE TPAEKTOPUH TOUKH.
4.BeIpa3uTh paguyc KPUBU3HBI TPACKTOPUHU R Kak ()yHKIHIO OT MTHOBEHHBIX JEKAPTOBBIX
KoopauHat x(t) u y(t) mrockoctu xOy.
5.Touka nBuxkerca 1o napadosne y(x) = kx? Tak, uto eé yckopeHue napamieiasso ocu Oy u
paBHO a. OnpenenuTb KOMIIOHEHTBI Wy U W, yCKOPEHHUS TOYKU KaK (YHKIIMH BPEMEHHU.
6.Touka faBrKETCS IO criupaiu p = ae? Tak, 4To pajuaibHas COCTaBJISIONIAs €€ yCKOPCHUS
paBHa Hy10. [Tokazatb, 4T0 aOCOMOTHBIE BETMUHUHBI CKOPOCTH U YCKOPEHUS TOUKH MPOTIOP-
LUOHAJIBHBI p.
3aganus nmo teme Ne2 «3aKOHbI H3MEHEHHUS U COXPAHECHHS UMITYJIbCa, MOMEHTA UM-
NyJbCa U JHEPrum»:
1.DJIeKTPOH ABKMXKETCS B MarHUTHOM Mojie ¢ HanpsukéaHocThio H = Hyn, cos(ay). Haiitu
3aKOH JIBIKCHUS U TPACKTOPHIO DIICKTPOHA, €CITH B HaYaIbHBII MOMEHT Bpemenu: r(0) = 0
u v(0) = yon,.
2.OneKTpOHHO-Ty4eBast TpyOKa momelnieHa B 0IHOPOITHOE€ MarHUTHOE T10JIe, HAPSKEHHOCTD
H xotoporo nepneHauKyJspHa MI0CKOCTH SKpaHa. DJIEKTPOHBI BIETAIOT B HJIEKTPOHHO-ITY-
YEeBYIO TPYOKY M3 AJIEKTPOHHON MYIIKH C COCTABISIONICH CKOPOCTH U BIIOJIb OCU TPYOKH U
COCTABJISIONIEH CKOPOCTH Uy MEPIICHIUKYISApHO ocu. [Ipu kakoii niuHe TpyOku L BCe dIek-
TPOHBI CPOKYCHPYIOTCS B OJJHOM TOUKE IKpaHa?
3.Teno nBUKETCS B MOJIE C MOTEHIHAIBHON YHEPTHUEH:
—kox, x <0,
Ui,
kyx=, x> 0.
Haiitu nepuon konebanuii Tena, Kak 1eI0ro.
4.9nekTpoH (MO3UTPOH) BhUIETaeT M3 TOYkH Iy = (0,0,0) ¢ HaAYaIBbHOW CKOPOCTHIO V, B
wiockocTi XOy Mo OCTPBIM yrioM o K ocu OX B 0071aCTh, 3aMOTHEHHYIO OJJHOPOIHBIM JJIEK-
TpudeckuM mosiem Hanpsbkéanoctd E = (E, 0,0). HaiiTi TpaeKTOpHIO IBUKEHHS 2JIEKTPOHA
(mo3utpoHa).



5.25eKTpoH (MO3UTPOH) BBIJIETAET U3 TOYKU Havajga CUCTEMbI KOOPJUHAT C HAYAJIBHOU CKO-
pocThio Vo = (Vg cosa, vy sina, Q) ¢ ocTpbIM YITIOM 0 B 00J1aCTh, 3aII0JTHEHHYIO OAHOPO/I-
HBIM MarHuTHeIM moiieM Hanpsokéaaoctd H = (0,0, H). HaiiTi TpaeKTOpUIO IBUKEHHS
AJIEKTPOHA (MTO3UTPOHA).
6.0mpenenauTs yroji HakJIoHa K TOPU30HTY, MO KOTOPBIM JI0JKEH BbUIETETh CHApA U3 ray-
OMLIBI C HAYAIbHOM CKOPOCTBIO Vg, YTOOBI MPOJIETETh MAKCUMAJILHOE PACCTOSIHUE. YUeCTh
TpPEHHE CHapsIa O BO3AYX.
3ananus nmo teme Ne3 «/IBHkeHHe OTHOCHTEIbHO HEMHEPUHAIBHOM CHCTEMbI 0TCYETA»:
1.Teno, mogHATOE HA BEICOTY /1, OTITYCTUIIM O€3 HauanbHOU ckopocTH. [Ipu ycnosun h < Rgy
(rne Rg -panmyc 3emiM) HalTH HAaNpPaBJICHUEC M OLUCHUTH BEIMYMHY OTKJIOHEHMS Tea OT
BEPTHUKAJIM B MOMEHT MaJeHHs Ha 3eMITI0.
2.I1yns BeImyllieHa U3 KapaOMHA BEPTUKAIBHO BBEPX CO CKOPOCTHIO V. HailTu HanpaBiieHue
Y OLIGHUTH BEIMYMHY OTKJIOHEHUS MyJU OT BEPTUKAIA B MOMEHT MaJeHHsI Ha 3eMITIO.
3aganus no reme Ne4 «Ypasuenue Jlarpanxar»:
1.BoccranoButs Bua ¢pyHkiuu Jlarpanixka mo u3BeCTHOMY 3aKOHY OJHOMEPHOTO JBUKECHHS
MaTepuaIbHOU TOYKU MAaCCHI Mi:

2 at? 2
x4 (t) =x—§+(x0 + vyt)*,

TA€ Xo U V- HAYAJIbHBIC ITOJIOKEHUE U CKOPOCTh TOYKHU.
2.Touka Macchl m ABMXKETCS IO TNIAJKOM IMOBEPXHOCTH KOHYCA € YIVIOM 20, IIPY BEPILUUHE,
0Cb KOHYCa pacroJjiokeHa BepTukaibHo. Halitu pyHkuuio Jlarpanka cucteMsl U IEPBbIE UH-
Terpaibl ABHKECHUS.
3.1lapuky cooOIIa0T CKOPOCTh ¥V, KOTOpasl HalpaBjieHa FTOPU30HTAILHO BJOJb KacaTesb-
HOM K BHYTPEHHEW MOBEPXHOCTH IJIaIKON yamu-noiaycdepsl paauyca a. Halitu Takoe coot-
HOILICHHE HA4YaJIBHOTO IOJIOKEHHSI M CKOPOCTH IIAPUKA, MPU KOTOPOM OH JIAIIb KOCHETCS
Kpasi Jaliy.
4.B ropu30HTAIBHO PACIOIOKEHHOM INIOCKOCTH CIETIaHO MaJIEHbKOE OTBEPCTHUE, YEPE3 KO-
TOpOE IpojeTa HUTh ANUHBI /. Ha KOHIIaX HUTH 3aKpEeIUIeHbl TOYKU C MaccaMH MU M,
nprU4EM TOYKA MacChl M4 KaTaeTcs 10 INIOCKOCTH 03 TPEeHUs, a TOUKa MacChl M, COBEPLIAET
kosiebanus. Haliti pynkiuto Jlarpanka cucTeMbl U IEPBbIE HUHTETPAJIbl ABHKEHHUS.
3amanusa mo teMe Ne6 «JImHeHHBbIE KOJIEOaHH»:
1.IInockuM ABOMHBIM MaTeEMAaTUYECKUM MassTHUKOM Ha3bIBAIOT JBA MaTEMATHUYECKHUX MasiT-
HUKa, TOYKa MOJBECA NEPBOI0 U3 KOTOPBIX KECTKO 3aKPEIUICHA, a TOYKA MOABECA BTOPOTO
CBOOOJTHO COYJICHEHA ¢ KOHIIOM repBoro. CuuTas, 4yTo JUIMHBI ¥ MacChl MasiTHUKOB OJIMHA-
KOBBI U paBHBI / U m, COOTBETCTBEHHO, HAUTH COOCTBEHHBIE YACTOTHI 1 HOPMAJIbHBIE KOOP-
JUHATBI IBOMHOIO MaTeMAaTUYECKOr0 MasiTHUKA.
2.Haiitu coOCTBEHHbIE YacTOThl W1 U W, ¥ HOpPMaJbHble KOOPAMHATHI O11 6, CBSI3aHHBIX
MaTEMaTHYECKUX MasTHUKOB. CBSI3aHHBIMM Ha3bIBAIOTCS JBa MAaTEMaTHMUECKHUX MAasTHUKA,
MaTEepHaIbHbIE TOYKU KOTOPBIX CKPEIUICHBI IPYKUHOW. CYUTATh TOUKH MTOJIBECA MAsTHUKOB
pacIoyoKeHHBIMU Ha OJHOM BBICOTE, X JJIMHBI M MACChl PaBHBIMU / M 71, COOTBETCTBEHHO.
KoaddurmenT xECTKOCTH NPy KUHBI PUHATH PABHBIM K.
3.0npeaenuTs NOI0KEHNE YCTOHUNBOrO paBHOBECHS MasITHUKA JUIMHBI /, TOUKa MOBECA KO-

TOPOTO COBEPILIAET BEPTUKAIIbHBIE KOJICOaHUs ¢ OOJIBIION YaCTOTON ¥ >> wg = /g / I

3aganus no teme Ne7 «YpasHenusi 'aMuiIbTOHA M BapUallHOHHBIEC IPHHIHUIIBI»
1. Haiitu ¢pynkumio ['aMuibpToHa 3JI€KTpOHA B MOCTOSTHHOM OJHOPOJIHOM MarHWTHOM TI0JIE B
JEKapTOBBIX U NWINHIPUYECKUX KOOPINHATAX.
2.HaiiTn ypaBHEHME JIBHKEHUS 3JIEKTPOHA B MOCTOSIHHOM OAHOPOJHOM MAarHUTHOM IOJIE U
€ro UHTETPAJIbI IBHKCHUS.
3.Haiitu da3oBy10 TpaeKTOpPUIO OJHOMEPHOTO OCIIMIIISATOpPA MACChl 71 U YacTOThl w IPHU
HavabHBIX yenoBusx x(0) = x, u x(0) = 0.



4. Haiitn geficTBUE U1l OAHOMEPHOTO OCHMILIATOPA MACChl 7 U YaCTOTHI W MPU IPAHUYHBIX
yenoBusix x(0) = xqy u x(T) = x5.
5.Haiitu mostHbIH wHTETpaN SIKOOU 37IE€KTPOHA B TOCTOSTHHOM OJTHOPOJTHOM MarHUTHOM TI0JIE
B LIMJIMHAPUUECKUX KoopAuHaTaX. [1o1yunTh 3aK0H €ro ABUKEHUS Yepe3 MOJTHBIN HHTeTpal
SAxoou.

3ananus no teme Ne§ «IluHamMuka TBEPAOro TeJiax:
1.OnpenenuTs r1aBHbIE MOMEHTBI HHEPIUU:
-OJTHOPOJIHOTO MUIWHAPA Macchl M, paauyca R, BBICOTHI h;
-OJTHOPOJTHOTO KPYrOoBOro KoHyca Macchl M, paaunyca ocHoBaHUS R, BbICOTHI h.
2.Haiitu yciioBue, py BHIMOIHEHUU KOTOPOTO BpaIICHUE TSKEIOT0 CAMMETPUYHOTO BOJTYKA
BOKPYT BEPTUKAIHHOU OCU OYJIET YCTOHIUBBIM.
3.HaliTu KNHETUYECKYIO SHEPTHUIO BPALEHHUS KOHYCa B TOPU30HTAIIBHOMN IJIOCKOCTH BOKPYT
HEMOABMKHOM BepinHbI. Macca koHyca M, paauyc ocHoBaHus R, BbicoTa h.

KonTpoabHas padora Nel
Bapuanr 1.

3aoaua 1.

Touxa nBmxercs no 3akoHy 7(t) = (a cos( wt), b sin(wt),0). HaliTk TpaeKTOPHIO JABMKEHHS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCHMOCTH OT BPEMEHH, a TAKIKE CBSI3b MEXKILY YCKOPEHHEM
Y PailyC-BEKTOPOM.

3aoaua 2.

[[Tapuk Macchl m MagaeT Ha TOPU30HTAIBHYIO TUIOCKOCTH C BBICOTHI /4. HadanpHas CKOpOCTh I1a-
pHYKa paBHa HYJIO0. J[BIH>KEHHE MTPOUCXOAUT B CPEJie C KBaJAPATUYHBIM MO CKOPOCTH CONPOTHUBIIE-
HueM. HaliTu BBICOTY mogbema mapuka /; mociie ynpyroro yaapa o IioCcKOCTb.

3aoaua 3.
PaccrostHre Mexy KaTOJJOM U aHOJIOM B TUIOCKOM MarHeTpOHE PaBHO d, pa3HOCTh MOTCHIIMAIOB

U, a HampsHKeHHOCTh MAarHUTHOTO MoJst H. DIEKTpOHBI SMMUTHPYIOTCA C KaToJa C HYJIEBOM
—
HavanbHOM ckopocThio. [Ipu kakoMm 3HaueHuH 1ot H TOK B MarHeTpoHe OTCYTCTBYET?

Bapuanr 2.

3aoaua 1.

Touka ABHKETCS 10 ILUIUICY C TOIYOCAMH ¢ U b 1 HOCTOSHHOM CEKTOPHAIBEHON CKOPOCTHIO 0.
Haiitu yckopeHune Touku Kak (pyHKIIUIO KOOPIHHAT.

3aoaua 2.

Teno nBwxercst B OJHOPOAHOM T1oJie TsbkecTr 3emuin. Cuia COMPOTUBIIEHUS CPEJIbI TPOIIOPIIHO-
HaJbHA KBaJpaTy CKOPOCTU. B HavyalbHBI MOMEHT BPEMEHU TEJI0 HAXOIUJIOCh Ha BbicoTe H, a
€ro CKOpPOCTh paBHsIIACh HYJIO. HaiiTh 3aBUCUMOCTB CKOPOCTH OT BPEMEHHU, CKOPOCTH OT BBICOTHI
Y BBICOTBI OT BPEMEHH.

3aoaua 3.
Ha¥iTi 3akoH aBrokeHus 3apsiia B MarautHoM nosie H = (0,0, Hy cos %). HauanbHbie ycinoBus B

nexapToBbIx Koopaunatax umeror Bua 7(0) = 0; ¥(0) = (0, w - a,0); w = eHy/mc.
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Bapmuanr 3.

3aoaua 1.

Touka ABMIKETCS 0 BIUIUIICY C TOJTYOCIMH @ U b ¢ TIOCTOSHHOMN MO BEIMYMHE CKOPOCTBIO Vo.
Onpenenutb yCKOPEHHUE U CKOPOCTh TOYKU KaK ()YHKIIMU KOOPJIMHAT.

3aoaua 2.

3aps € IBMKETCS B MOJIE ¢ HANPSKEHHOCTIO B = Ey7, sin(z/a) snekTpudeckoro oHIyIaTopa.
B navansusiit Moment Bpemenn 7(0) = 0, U(0) = vyi,. Haliti 3aK0oH qBHKEHHS 3apsa.

3aoaua 3.
3apsii € ABUKETCS B OAHOPOJHOM IMOCTOSIHHOM MarHUTHOM mosie. Jlokas3aTh, 4TO A1 MOMEHTa

— — — e - —
umnyiasca M 3apsiaa MMeeT MeCTO UHTerpan asvxenuss MH + % [r X H ] =C.

Bapuanr 4.

3aoaua 1.

Touka IBUIKETC 0 IIJIOCKOM TPAEKTOPUH € IIOCTOSHHON CEKTOPUAIBHON CKOPOCTBIO, TPUYEM Be-
JUYUHA JTUHEHHOW CKOPOCTH TOYKU 00paTHO NPONOPLHOHATIBHA €€ PACCTOSHUIO P OT Hayaua Ko-
opauHar. Haiiti ypaBHEHHE TPAEKTOPHH, 3aKOH JBIKEHUS 7 (t) ¥ YCKOPEHHE TOYKU W KaK (yHK-
LMIO P, €CJIM 3aJaHbl HadanbHbIe yenosus: 7(0) = 7y u ¥(0) = v,.

3aoaua 2.

DIIEKTPOH JBMKETCS B MArHUTHOM I10JI€ ¢ HanpsokeHHocThio H = Hy1l, cos(ay). Haiitu 3akon
JBUOKEHUS M TPAEKTOPUIO JJIEKTPOHA, €CIIM B HadaubHbIM MoMeHT BpeMenu: 7(0) = 0 u v(0) =

Yolly .
3aoaua 3.
— 7 o
3ap;1,u e ABUXKETCA B I10JIC MAarHUTHOT'O MOHOIIOJISA H - g -3 HaI/ITI/I I/IHTeraH JBHXXCHUA, CJIG,Z[y-
T

IOIIMH U3 3aKOHA U3MEHEHHUs MOMEHTa UMITYJIbCa 3apsija.
Bapmuanr S.

3aoaua 1.

Touka IBMXKETCS B IUIOCKOCTH TaK, YTO €€ CEKTOPHMAIIbHAs CKOPOCTh Oz = kp?/2, a yrol MexIy
YCKOPEHHUEM U PAJIUyC-BEKTOPOM TOUKH IMOCTOSTHEH U paBeH 45°. Haiitu 3aK0H IBU)KEHUS U ypaB-
HEHHUE TPACKTOPUH TOYKH TPHU CICIYIOINUX HadalbHBIX yeiIoBusax: p(0) =0, ¢(0) =0u p(0) = a.

3aoaua 2.
DNEeKTPOHHO-Ty4YeBas TpyOKa MoMeleHa B OJJHOPOJHOE MarHUTHOE TI0JIe, HAMPsHKEHHOCTh H KO-
TOPOTO TEPIEHINKYJSIPHA TUIOCKOCTH SKpaHa. DJIEKTPOHBI BJIETAIOT B AJEKTPOHHO-TYUYEBYIO

TPYOKY M3 3JIEKTPOHHOH IMYIIKU C COCTABIISIOIEH CKOPOCTH U BJOIb OCU TPYOKH U COCTaBIISIIO-

el CKOPOCTH Vo TIEPIIEHANKYISIpHO ocH. [Ipn kakoit aimuHe TpyOKH L BCe 3IEKTPOHBI CPOKYCH-
PYIOTCSl B OJHOW TOUKE KpaHa?

3aoaua 3.
Haiitu coOCTBEHHYIO IPAaBUTAIMOHHYIO SHEPTUIO OJHOPOAHOrO Iapa Macchkl M u pamuyca d.
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Bapmuanr 6.

3aoaua 1.
Touka aBmxeTcs 1o cepe, IpuyeM B 1000 MOMEHT BPEMEHH CKOPOCTh TOUYKH 00pa3yeT MoCcTo-

SIHHBIN yroa O ¢ MepuauaHoM. HaliTu ypaBHEHUE TPa€KTOPUH TOUYKH.

3aoaua 2.
Teno nBuxkeTcs B IOJIE C NOTEHUUAIIBHOW SHEPTUEH:

U {—kox, x <0,
x) =
kix%/2, x > 0.
Haiitu nepuon konebanuii Tena, Kak 1eioro.

3aoaua 3.
BriBecTu BbIpaykeHUs 1)1 IEPBOI M BTOPOM KOCMUUYECKUX CKOPOCTEH B3JIETA CO 3BE3/1bI (ILIIAHETHI)
Maccel M u paauyca R.

Bapuant 7.

3aoaua 1.
BrIpasuts paanyc KpUBU3HBI TPACKTOPUH R KaK (YHKIIHIO OT MTHOBEHHBIX JI€KapTOBBIX KOOPIU-
HAT X(?) u y(t) mnockoctu xOy.

3aoaua 2.
DnekTpoH (Mo3UTPOH) BeuteTaeT U3 Touku 7y = (0,0,0) ¢ HaYAIBHON CKOPOCTHIO Uy B MIIOCKOCTH
xOy 1oj oCTpbIM yTioM o K ocu Ox B 00J1aCTh, 3aMI0JIHEHHYIO OJJHOPOJIHBIM 3JIEKTPUUYECKHUM I10-

nem HanpspkeHHocTd E = (0,0,0). HaliTu TpaekTOpHIO TBHYKEHUS 3JICKTPOHA (TIO3UTPOHA).

3aoaua 3.
Teno GporeHo ¢ MOBEPXHOCTH 3eMJIH ¢ HAYaIbHOU CKOPOCThIO vy < 4/ gR. Ilpn kakoM 3HaueHun
yTia ff MeKIy CKOPOCTBIO U KacaTeIbHOHM K 3eMJie TadbHOCTh MOJIeTa MaKCUMAaITbHA?

Bapuanr 8.

3aoaua 1.
Touka aBuxKeTcs 1o mapadode y(x) = kx’ Tak, 9To €€ yCKOpPEHHE NapaienbHo ocu Oy M PaBHO d.
Onpenenuts KOMIIOHEHTHI Wz U Wy, YCKOPEHUS TOYKH KaK YHKIIUU BPEMCHH.

3aoaua 2.
DneKTpoH (MO3UTPOH) BBIJIETAET U3 TOYKH Hadajla CUCTEMbl KOOPIUHAT C HA4aJIbHON CKOPOCTHIO

Z
Vo = (Vycosa,Vysina,0) c ocTpsIM yriioM o B 00J1aCTh, 3aIIOJTHEHHYIO OJJTHOPOJHBIM MarHUT-

HbIM TT0JIeM HanpspbkeHHoctr H = (0,0, H). Haiiti 1 n300pa3uTh TPACKTOPHIO JIBHKCHUS JJICK-
TpoHa (TIO3UTPOHA).

3aoaua 3.
Touka Macchl #1] IBUKETCS MO TOPU3OHTAIBHOM, IIaJKOW MJIOCKOCTH. JTa TOYKA COSAMHEHA CO
BTOPOM TOUKOIN MacChl 1712 HEPACTKUMOM HUTHIO, MPOAETON Yepe3 OTBEPCTUE B MIIOCKOCTH. BTo-

12



past TOUKa MOXET ITePEMEIAThCS B OJJHOPOTHOM IT0JIE TSKECTH TOJIBKO 0 BepTukamu. Haiitu 00-
JacTh, B KOTOPOU pacmosioKeHa TPAeKTOpUs MEPBOM TOUKH, €CJIH B HAYaJIbHBIII MOMEHT BPEMEHU
OHa HAXOJWJIACh HA PACCTOSTHUU Py OT OTBEPCTHS M MMEJIa CKOPOCTh po@o HATIPABICHHYIO TIEp-
NEHAUKYJISIPHO PNy C-BEKTOPY TOUKHU, IPOBEACHHOMY OT OTBEPCTHSI.

Bapuanr 9.

3aoaua 1.

Touka IBMXKETCS N0 CIUpany p = a-€? Tak, 4TO pajnaibHas COCTABIAOIIAs €€ YCKOPEHUS pPaBHA
Hymo. [Tokazare, 4To aOCONIOTHBIE BETMYUHBI CKOPOCTH M YCKOPEHHSI TOUKH MTPONOPIIMOHATBHBI

P.

3adauya 2.

OmnpenenuTs yroy HakJoOHa K TOPU30HTY, IO/ KOTOPHIM JIOJDKEH BBUIETETh CHAaps U3 TayOuls! ¢
HAYaJIbHOM CKOPOCTHIO V0, 4TOOBI MPOJIETETh MAKCUMAJIbHOE PACCTOSIHUE. YUECTh TPEHHE CHa-
psizna o BO3ayX.

3aoaua 3.
HaiiTi oTKJIOHEHHE BEPTUKATBHO TIA/IAFOIIET0 Tella, MOHIATOTO HaJl TOBEPXHOCTHIO 3€MJIH Ha BhI-

COTYy h, ot BepTHKau. To xe s Tena, OpoleHHOro BEPTUKAIBHO BBEPX, MOCIIE €ro MaIeHUs Ha
3eMiIro.

Bapuanr 10.

3aoaua 1.

Touka neuxercs 1o 3akony 7(t) = (a cos(wt), b sin(wt),0). HaliTu TpaeKTOpHIO ABHKEHMS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCHMOCTH OT BPEMEHH, @ TAKIKE CBSI3b MEXKLY YCKOPEHHEM
Y PaInyC-BEKTOPOM.

3aoaua 2.

[Ilapuk Maccel m MaiaeT Ha TOPU3OHTAIBHYIO TUNIOCKOCTh C BBICOTHI /. HadanmbpHast CKOPOCTH I1a-
pyKa paBHa HyJO. J[BH)KEHHE MMPOUCXOIUT B Cpejie C KBAJAPATHYHBIM IO CKOPOCTH COMPOTHBJIC-
HueM. Haiitu BBICOTY moabeMa Iiapuka /; mociie yrpyroro yaapa o mioCKOCTb.

3aoaua 3.
HatiTi 3akoH aBrokeHus 3apsiia B MarautHoM nosie H = (0,0, H, cos %). HauanbHbie ycinoBus B

nexapToBbIx Koopaunatax umeror Bua 7(0) = 0; ¥(0) = (0, w - a,0); w = eHy/mc.

Bapuanr 11.

3aoaua 1.

Touka ABMIKETCS 10 ILTUIICY C TIOIYOCSIMH @ U b 1 IOCTOSHHOM CEKTOPHAIBLHON CKOPOCTHIO G0.
Haiitn yckopeHue Touku Kak (QyHKITHIO KOOPIUHAT.

3aoaua 2.

Teno nBMxeTcst B OJHOPOAHOM ToJie TsbkecTr 3emiid. Cuia COMPOTUBIIEHUS CPEJlbl TPOIIOPIINO-
HaJIbHA KBaJIpaTy CKOPOCTH. B HavyalbHBI MOMEHT BPEMEHH TEJI0 HaXOJMJIOCh Ha BhICOTE H, a
€ro CKOPOCTh pPaBHsUIACH HYJI0. HailT 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU, CKOPOCTHU OT BBICOTHI
Y BBICOTBI OT BPEMCHH.
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3aoaua 3.
PaccrosiHre Mexxy KaTOJJOM U aHOJIOM B IJIOCKOM MarHeTpOHE PaBHO d, pa3HOCTh MOTEHIIMAIOB

U, a HanpsyKE€HHOCTh MarHUTHOTO NOJs H. DIEKTPOHbl 3MMUTHPYIOTCS C KaToja C HyJEeBOU
HayaJbHOU CKOPOCTHIO. [Ipu KakoMm 3HaueHUu 1oyisi H TOK B MarHeTpoOHE OTCYTCTBYET?

Bapuanr 12.

3aoaua 1.

Touka JBMIKETCA MO DIUIUIICY C TIONYOCAMH @ U b ¢ MOCTOSAHHOM 110 BENMYMHE CKOPOCTBIO V0.
Onpenenuts yCKOPEHHUE M CKOPOCTh TOYKU KaK (YHKIIMU KOOPIUHAT.

3aoaua 2.

- — .
3apsizl € IBUKETCS B TI0JI€ C HANPSUKEHHOCTRI0 E = E 7, sin(z/a) snekTpudeckoro oHayIsTopa.
B navansubiit MomenT Bpemenu 7(0) = 0, U(0) = vyn,. Haliti 3ak0oH nBUKEHUS 3aps/a.

3aoaua 3.

- T o
3ap;m € IBUXETCA B IIOJICE MArHUTHOT'O MOHOIIOJIA H = g r—3 Haiitu HUHTCrpajl ABUKCHUS, CIICAY-

IOLIUI U3 3aKOHA U3MEHEHHS] MOMEHTa UMITyJIbCca 3aps/a.
Bapuanr 13.

3aodaua 1.

Touka ABMKETCS 110 MIOCKOM TPAEKTOPHH C MOCTOSHHOM CEKTOPHAIBHON CKOPOCTBIO, IPHYEM BE-
JIMYMHA JIMHEHHON CKOPOCTH TOYKHM 0OPATHO MPOIOPLIUOHAIBHA €€ PACCTOSHHIO P OT Havana Ko-
opauHar. Haiiti ypaBHEeHHE TPAEKTOPHH, 3aKOH JBIKEHUS 7 () ¥ YCKOPEHUE TOYKU W Kak (yHK-
LUIO P, €CIIM 3a]1aHbl HauasbHble yennosus: 7(0) = 7 u ¥(0) = v.

3aoaua 2.

DIIEKTPOH JBMKETCS B MArHUTHOM II0JI€ ¢ HanpsukeHHocThio H = Hy1l, cos(ay). Haiitu 3akon
JIBOKEHHS M TPAEKTOPHUIO DJIEKTPOHA, €CIIM B HayalbHbIA MoMeHT Bpemenu: 7(0) = 0 u v(0) =

Yolly.
3aoaua 3.

3apsq e OBUXKETCS B OAHOPOJHOM ITOCTOSSHHOM MarHUTHOM noje. /[oka3are, 4To 11 MOMEHTa
— — — e - —
uMIlysbca M 3apsiia UMEEeT MECTO MHTerpall Asvxenus MH + P [r X H ] =C.
Cc

Bapuant 14.

3aoaua 1.

Touka JBUKETCSA B IUIOCKOCTH TaK, YTO €€ CEKTOPHAbHAs CKOPOCTh 0: = kp?/2, a yroi MexKIy
YCKOPEHHUEM U PaJIIyC-BEKTOPOM TOUYKHU IOCTOSTHEH U paBeH 45°. HaliTh 3aK0H IBM)KEHUS U ypaB-
HEHHE TPACKTOPHH TOUYKH MPH CIEeIYIOMUX HadainbHbIX yeioBusax: p(0) =0, ¢(0) =0wu p(0) = a.

3aoaua 2.
DIIEeKTPOHHO-TTy4eBasi TpPyOKa MmoMeleHa B OJHOPOJAHOE MarHUTHOE TI0JIe, HAaNPsDKEHHOCTh H KO-
TOPOr0 TMEPINEHIUKYJSIPHA IUIOCKOCTH 3KpaHA. DJIEKTPOHBI BJIETAIOT B 3JEKTPOHHO-TYUYEBYIO
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TpYOKYy U3 RJIEKTPOHHOM MYyIIKH C COCTABJISAIONIEH CKOPOCTU U BJIOJIb OCU TPYOKH U COCTaBIISAIO-

HIei CKOPOCTH Vo MepIeHANKYIIApHO ocH. [Ipu kakol quHe TpyOku L Bce 3JIeKTPOHBI CHOKYCH-
PYIOTCSl B OJTHOM TOYKE dKpaHa?

3aoaua 3.
BriBecTu BbIpaykeHus 1)1 IEPBOM M BTOPOM KOCMUUYECKUX CKOPOCTEH B3JIETA CO 3BE3/1bI (ILIIAHETHI)
Maccel M u paauyca R.

Bapuanr 15.

3aoaua 1.
Touka aBrkeTCs 1o cepe, IpUYeM B JTF000H MOMEHT BPEMEHH CKOPOCTh TOYKH 00pa3yeT MOCTO-

SIHHBIA yroj1 Ol ¢ MepuanaHoM. HaliTu ypaBHEHUE TPaeKTOPUU TOUKHU.

3aoaua 2.
Teno nBuxkeTcs B MoJI€ C NOTEHUUAIBHOM SHEPTUEH:

U {—kox, x <0,
X =
kix%/2, x > 0.
Haiitu nepuox xonebanuii Tena, Kak 1eJIoro.

3aoaua 3.
Haiitu coOCTBEHHYIO IPaBUTALMOHHYIO SHEPTUIO OJHOPOAHOrO Iapa Macchkl M u paguyca d.

KonTtposbnas paGora Ne2

bujer 1
3aoaua 1.

Haiitu nuddepennmansaoe cedenue paccessuus do = do(0) mpu paccesHUM MaTepUalIbHBIX TO-
YyeK Ha aOCOJIIOTHO TBEPOM IIape panuyca R kak QyHKIHIO yTiia paccesHusl.

3aoaua 2.

Haiitin HOpMasibHBIE KOOPAMHATHI &, €; 1 COOTBETCTBYIOIINE YAaCTOTHI HOPMAJIBHBIX KOJIEOAHUH
@1, @2 7151 yKa3aHHOW Ha PUCYHKE CHCTEMBI.

Bujer 2

3aodaua 1.

Poii meTeopuToB Haneraer Ha 3Be3y Maccou M, panuyca R co CKOPOCTBIO vg. HaliTu ceuenue
3aXBaTa METECOPUTOB 3BE3JOM.

3aoaua 2.
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Haiitn HOpManbHbIE KOOPIUHATEI @), 6> 1 COOTBETCTBYIOIINE YaCTOTHI HOPMAJIBHBIX KOJICOaHMIA
@1, @2 U1 yKa3aHHON HA PUCYHKE CHCTEMBI.

buier 3
3aoaua 1.
Teno magaeT ¢ BBICOTHI A 0€3 Ha4aIbHOW CKOPOCTH BEPTHKAIBHO BHU3. OIICHUTH BEJIMYUHY OT-
KJIOHEHMsI OT BEPTHUKAJIU (M HANIPABJICHUE OTKIIOHCHUS B TOUKE MAJICHHUS Ha MIMPOTE SIpocianis -
57°)npu h =1 km.

3aoaua 2.

DJIIEKTPOH JIBIKETCSI B IOCTOSTHHOM MarHMTHOM ToJie HanpsbkeHHoctn H. Halitu dynkiuto Jla-
T'paH’Ka U UHTCTrpaJibl IBUKCHUS.

Buaer 4.
3aoaua 1.

HYJ'IH B3JICTACT BEPTUKAJIBLHO BBEPX C HadJaJbHOU CKOPOCTBIO vo.OHCHI/ITI) BCJIMYMHY W HallpaBJiC-

HUE €€ OTKJIIOHEHUsS OT BEPTUKAIM B TOUYKE MajieHus Ha mupote Apocnasis (57°) mpu vo = 700
m/cex.

3aoaua 2.

Touka Macchl m IBUKETCS 1O TJIaJKON MOBEPXHOCTH KOHYCA C YIJIOM 20, IIPU BEPILIUHE, OCh KO-
Hyca pacnojoxeHa BepTukaiabHo. Halitu pyHkuumio Jlarpanxka v uHTErpasibl IBUKEHUS TOUKU.

buaer 5
3aoaua 1.
HaiiTi ceueHune 3axBaTa MydKa YaCTHI] C HAUAIBHOM CKOPOCTBIO Vg Ha moTeHuuane U = - o/’ («
>0).
3aoaua 2.

Touka m; xaTaeTcs 10 TOPU3OHTAILHOM INIOCKOCTU O€3 TPEHHUs, TOUKa 12 IBUXKETCS CTPOro Bep-
TukanbHo. Jlnuna HutH L Omin < P < Pmax . HAATH Pmin, Pmax, TpU Hauanbhbix yeaosusax: p(0)

= p0. (0) = 0, $(0) = w.

pm,
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Buaer 6.
3aoaua 1.
HaiiTi ceueHune 3axBaTa MydKa YaCTHI] C HAUAJIBHOM CKOPOCTBIO Vg Ha moTeHuuane U =- o/ («
>0).
3aoaua 2.
Touka M KaTaeTcsl IO TOPU3OHTAIBHOM TIOCKOCTH 0€3 TpeHus, TOuKa M2 COeIMHEHa C M| HU-
Tht0 nnuHbl [. Haiitu ¢ynkiuio Jlarpanka 1 HHTErpasibl IBHYKCHUS CUCTEMBI.

m,

buaer 7.
3aoaua 1.
Haiitu nudpepennmanpaoe ceuenne paccesaus B mosie U = avr (> 0) myyka 9acTHIl C MacCaMH
M1 Y HAYAJILHBIMHU CKOPOCTSIMHU Vg .

3aoaua 2.

Touka nojBeca MaTEMaTHYECKOTO MasTHUKA KOJIEOIIETCS 110 3aKOHY S(7) B BEPTUKAIBLHOM HaIIPaB-
nenuu. Haiitn pynkiuto Jlarpanka 1 ypaBHEeHHE ABHIKEHHUS.

3aoaua 3.

KonebarenpHast cucrema onuckiBaetcs Gpynkmnueit Jlarpamka:
2

m m-w
L =E(5c2 + y?) —T(x2 +y?) + axy

Haiitu HopManbHbIe KOOPIUHATHI U COOTBETCTBYIOIINE UM YaCTOThI KOJIEOaHUN CHCTEMBbI?

Bujaer 8
3aoaua 1.
HaiiTu cooTHOIIEHNE MEXKIY YIJIOM PacCesiHHsI B CHCTEME IIEHTpa WHEPIUH U yTIIOM pacCesHus

HaJIETAIOLIEN CO CKOPOCTBIO V9 Ha MUILIEHb YacTULbl (M7 = M2, Tie Ml] - Macca HEJeTarolen
YacTHLIbI, 12 - Macca YaCTHUIIbl MUILIEHN).

3aoaua 2.
Haiitu ¢pynkiuro Jlarpanxka cCTeMbI U IEPBbIE HHTETPANIBI IBHKEHUS:

m 4 k m,

S ARALAARRE e

X

3aoaua 2.
Touka moaBeca MaTeMaTHYECKOTO MasiTHUKA OBICTPO OCHUJUIMPYET MO TOPU30HTANU IO 3aKOHY

S(t) = a-cos(y) (y » \/%). HcenenoBarh MOI0KEHUS yCTOHNYMBOTO PABHOBECHS MAsTHHUKA.
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Buaer 9.
3aoaua 1.

Touxka IIoABECAa MAaTEMATHUYCCKOI'O MasATHUKA JJINHBI l, Macchl 71 KoJieOJIeTcs 10 BCPTUKAIHA T10

3akony S(?) = a-cos(y). Uccnenosarb BO3MOKHOCTb IAPAMETPUYECKOTO PE3OHAHCA B CUCTEME.

3aoaua 2.
HaiiTu coOcTBEHHYI0 YacTOTy KOJIeOaHUs MasATHUKA:

k m Kk
777 ) a a |,/ 7/

L

AV

Bbuier 10.
3aoaua 1.

JIIMHA MaTEMaTUIECKOTO MAasITHUKA MacChl 11 U3MeHseTcs 1o 3akony [(1) = lp + a-cos(y). Uc-
CJIe/IOBATH BO3MOKHOCTh NAPAMETPHYECKOTO PE30HAHCA B CHCTEME.

3aoaua 2.
[lapuKy cOOOMIAIOT CKOPOCTH ¥y TOPU3OHTAILHO, IO KACATEIbHOM K BHYTPEHHEH MOBEPXHOCTH

nonycdepsl pagruyca R. Haiitu, nmpy kakoM COOTHOIIEHHH HAYaILHOTO TOJIOKEHHS U HAualbHOM
CKOpPOCTH IIAPUK MPU ABMKEHUH JIMIIb KOCHETCS Kpasi MoJIyCQephl.

Bbuaer 11
3aoaua 1.

Haiitu nuddepennmansaoe ceuenue paccessuus do = do(0) mpu paccesHUM MaTepUalIbHBIX TO-
YyeK Ha abCOJIIOTHO TBEPOM IIape panuyca R kak QyHKIHIO yTia paccesHusl.

3aoaua 2.
Haiitu HOpManbHbIe KOOpAUHATHI @, 6> 1 COOTBETCTBYIOIIME YaCTOTHl HOPMAJIbHBIX KOJIeOaHMA
@1, @ TUTSI YKa3aHHOW HAa PUCYHKE CHCTEMBI.

Bbujer 12
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3aodaua 1.
Poii meTeopuToB Haneraer Ha 3Be3y Maccol M, panuyca R co CKOPOCTBIO vg. HaliTu ceuenue
3aXBaTa METCOPUTOB 3BE3JOM.

3aoaua 2.
Haiitu HopManbHBIe KOOpAUHATHL &7, 6> U COOTBETCTBYIOIINE YaCTOTHl HOPMAIBHBIX KOJeOaHUM
@1, @2 N1 YKa3aHHOUN HA PUCYHKE CHCTEMBI.

L
m
L
m
Bujaer 13

3aoaua 1.

Teno magaeT ¢ BBICOTHI A 0€3 Ha4aIbHOW CKOPOCTH BEPTHKAIBHO BHU3. OIICHUTH BEJIMYUHY OT-
KJIOHEHMsI OT BEPTHUKAIU (M HANIPABJICHUE OTKIIOHCHUS B TOUKE MAJICHHUS Ha MIMPOTE SIpocianis -
57°)npu h =1 km.

3aoaua 2.

DIIEKTPOH JIBIKETCSI B IOCTOSTHHOM MarHMTHOM ToJie HanpsbkeHHoctr H. Haiitu dynkiuto Jla-
T'paH’Ka U UHTCrpaJibl IBUKCHUS.

bujer 14.
3aoaua 1.

HYJ'IH B3JICTACT BEPTUKAJIILHO BBEPX C HaYyaJIbHOM CKOPOCTBIO Vo. OHGHI/ITI) BCJIMYMHY U HaIlpaBJIC-

HUE €€ OTKJIIOHEHUsS OT BEPTUKAIM B TOUYKE MajieHus Ha mupote Apocnasins (57°) mpu vo = 700
M/cex.

3aoaua 2.

Touka mMacchl m IBUXETCS 1O INIAAKONH MOBEPXHOCTU KOHYCA C YIVIOM 20, IPU BEPIIUHE, OCh KO-
Hyca pacrnojoxkeHa BepTukanbHo. Haittu ¢pyHkimio Jlarpanxka n MHTErpaibl JBUKEHUS TOUKH.

Bujer 15
3aoaua 1.

Haiitu ceuenue 3axsara IIy4Ka JyacTul € HavyaJILHOU CKOPOCTBIO V¢ Ha IOTCHIIMAJIC U=- a/r2 (a
> 0).

3aoaua 2.
Touka M KaTaeTCs MO TOPU3OHTATBHOM MJIOCKOCTH 0€3 TPEHUS, TOUKA M2 IBUKETCSI CTPOTO BEP-

TUKaIbHO. JltnHa HUTH L Pmin < O < Pmax . HAATH Omin, Pmax, 1pr HavatsHbx yenosusx: p(0)

= o0, (0) = 0, $(0) = w.
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KonTtposbnas padora Ne3

bujer 1

3aoaua 1.
Boruncauts cko6ku Iyaccona {x7, py}.

3aoaua 2.
Haiitu pemenue ypaBuenus ['amuibToHa- ko0 AJis 3JI€KTPOHA BO BHEIIIHEM MarHUTHOM I10JI€
(1lekapTOBBI KOOPAUHATHI).

3aoaua 3.

Haiitu nuddepennmansaoe ceuenue paccessuus do = do(0) nmpu paccesHUM MaTepUalIbHBIX TO-
YyeK Ha abCOJIIOTHO TBEPOM IIape panuyca R kak QyHKIHIO yTia paccesHusl.

buaer 2.
3aoaua 1.
Boruncauts cko6ku Iyaccona {x, px’}.

3aoaua 2.
Haiitn pemenne ypaBHenus ['ammibpToHa-SK0o0u 115 3JIEKTpOHA BO BHEITHEM MAarHUTHOM TIOJIE
(UMIIMHIPUYECKUE KOOPAUHATHI).

3aoaua 3.
Haiitu nmonmHOe ceyeHne paccestHusl MaTepHaIbHBIX TOUEK Ha aOCOIIOTHO TBEPAOM IIIape paauyca
R.

Buaer 3.

3aoaua 1.
Borunciuts cko6ku Iyaccona {py?, M,}.

3aoaua 2.
Haiitu pemenne ypaBHeHust ['amuibToHa- k00U )11 TOYKHM MacCol m B OAHOPOJHOM TpaBHTa-
I[IMOHHOM IIOJIC.

3aoaua 3.
Poii MereopuToB HasletaeT Ha 3Be3ny maccou M, paauyca R co ckopocTsio vy. Hailtu ceuenue
3axBaTa METEOPUTOB 3BE3/10M.
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Buaer 4.

3aoaua 1.
Boraucnuth ckoOku Ilyaccona {x2, M} .

3aoaua 2.
Haiitn mexannueckoe AecTBUE ISl OCHIMILIATOPA, MPOXOIALIETO YEPe3 TOUKHU X (1) = X1, X(12) =
X2.

3aoaua 3.

Haiitn muddepennmansraoe ceuenne paccessaus do = do(0) nmpu paccestHur MaTepUATBHBIX TOYEK
Ha a0COJIIOTHO TBEpOM IIape paanyca R kak ¢pyHKIuUIO yria paccesHusl.

Buaer 5.

3aoaua 1.
Boeraucnuts ckooku [lyaccona {My, M, }.

3aoaua 2.

Haiitu neicTBue 1y 3apsia, IBHXKYIIErOCs B OAHOPOAHOM MarHuTHOM none (7 (t,) = 7, 7(t,) =
5

7).

3aoaua 3.
Omnpenenuts 3G HEeKTUBHOE CEUCHHE 3aXBaTa ITyYKa YaCTHUI] MACCHI M1, CKOPOCTH vy Ha TIOTEHIMAIIE
U=- o, a>0.

Buaer 6.

3adaua 1.
Boruncnuts ckoOku [lyaccona {My, M;}.

3aoaua 2.
Ucnonwiys ckobku [Tyaccona, mokasarh, YTO UMIYJIBC P COXpausiercs, e H(qi,... s, p1 ... ps)
HE U3MEHSETCS NP CABUIEe B IPOCTPAHCTBE (§o —* §a + aa).

3aoaua 3.
Onpenenuth cedeHHWE 3axBaTa Iydyka YacTHUIl Macchl M, CKOPOCTH Vp Ha TMOTEHIMAle
U=-ai, a>0.

Bbuaer 7.

3aodaua 1.
Boruncints ckobku [lyaccona {M2, M.} .

3aoaua 2.
Ucnonw3ys ckobku [lyaccona, moka3arhk, 4TO MOMEHT CHCTEMBI COXpaHseTcs, eciu ee [ aMuibpTo-
22
b - -
Huad H = Zé\(’ﬂ 21:: + U(ry,...,Ty) UHBApUAHTEH OTHOCUTEIILHO OECKOHEYHO MaJloro OBOPOTA
a

B IIPOCTPAaHCTBC.
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3aoaua 3.
Onpenenuth ceuyeHHE 3axBaTa IMy4yKa 4YacTULl MacChl M, CKOPOCTH Vg Ha MOTEHLHAJE
U=-ao/',a>0,n>2.

buuer 8.
3aoaua 1.
Berarciuts ckoOku Ilyaccona {H, M}, H = % + U (7).
3aoaua 2.

Ucnonwiys ckobku I[lyaccona, mokaszaTs, 4To pH ABWKEeHUH B Tosie U(r) COXpaHsIETCsS MOMEHT
MMITYJIbCa YaCTULIBI.

3aoaua 3.

N306pa3uth nuarpaMMy UMITYJIbCOB IPU YIIPYTOM PACCESHUU YaCTHUI] MAacChl M7, CKOPOCTH V7 Ha
HETMOABUKHOW MHIIICHH (JaCTHUIBI MACCHI Mi2), Ml > H1).

Buaer 9.
3aoaua 1.
Boeruncnuth ckoOku [lyaccona {H, ﬁz}, H= % + U@@).
3aoaua 2.

Touka mojaBeca MaTeMaTHYECKOT0 MasTHUKA KOJEOJeTcs MO BEPTHKAIU C 4acTOTOM y >> \/%.
Haiitu nonosxeHus yCToM4uBOro paBHOBECHS.
3aoaua 3.

N3o0pa3uth auarpaMMy UMITYJIBCOB MPU YIIPYTOM PACCESTHUU YaCTHUI[ MACChI M7, CKOPOCTH V7 Ha
HETOJIBHYKHOW MUIIICHH (YaCTUIII MACChI M), My < M2, M| = M3,

KpuTtepun oneHnBaHus pelieHHs 32124 AJIs1 CAMOCTOATEJIbHON padoThl
1 32/1a4 KOHTPOJIbLHOH padoThl

Ioka3aresun Kpurepun
[Tonnmanue ycno- | — Kparkas 3anuch yCIoBus.
BH 3271291 — Hcnonbs3zoBanue pu3n4eckoi CUMBOJIUKH.

— 3anuck eauHull u3MepeHus u nepesoa ux B CU

— Xopormiee opopMiieHHEe pabOThI, YETKUE PUCYHKU U YEPTEKHU.

— Haxoxnenue 1 3anich HEOOXOIUMBIX TAOJUYHBIX U JOMOJHUTEb-
HBIX JaHHBbIX.

ITnan pemenus 3a- | — OOocHOBaHWE BbIOOPa (HU3UUECKUX (POPMYJI IS PEIICHHSL.
aun — PanmoHanpHBIN CIOCO0 perIeHus
— 3anucek hopmyn
Ocyectienue — BsiBox pacuetHbIx (o) hopMyi(bl), peLIeHHE 3a1a4H B OOLIEM BUIE
peneHus — Maremarnyeckue onepamnuy ¢ eAMHULIAMU U3MEPEHHs PU3NIECKUX
BEJIMYHH, BBIUUCIICHHUS
[IpaBuibHOCTE pe- | — KpaTkoe 00BbsICHEHHE PEIICHHSL.
MCHM: 3a/1a9 — AHanu3 NOJy4YEHHBIX pe3yJIbTaTOB
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IIIxasa orieHUBaHUS:

0 GayI0B — NOJHOE OTCYTCTBHE KPUTEPHS;
1 Gamn — yacCTUYHOE BBHITIOJTHEHUE KPUTEPHS;
2 Gasuta — MOJTHOE BBIMIOJIHEHNUE KPUTEPHUs

CymmupytroTcst 0aisl 3a KaXIyro 3a/1a9y.
OrneHka IpoCTaBIIsSIeTCS MO KOTUYECTBY HaOpaHHBIX OaJlIoB:

meHee 60% oT MakCHMaIbHO BO3MOXKHOT'O KOJIMYECTBA 0aJIOB - HEYI0BIETBOPUTEILHO,
60-75% 0T MaKCUMaJIbHO BO3MOXHOI'O KOJIMYECTBA OaJIJIOB - y/I0BIETBOPUTEIHHO,
76-85% OT MakCHMaJIbHO BO3MOXKHOT'O KOJIMYECTBA 0ajlIOB - XOPOLLIO,

86-100% oT MakCHMalbHO BO3MOYXKHOTO KOJMYECTBA OAIJIOB — OTJIHYHO.

>

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

2 CiMcoK BONPOCOB U (WJIN) 32IaHUI I IPOBEACHUS IPOMEKYTOYHOM aTTeCTAlluN
Cnncok BONPOCOB K 3K3aMeHY

KunemaTnka MarepuanbHON TOUYKU. Paguyc-BeKTOp, CKOPOCTh U YCKOPEHHE B AEKApTOBOU U
cheprueckoit cucreMax KOOpAUHaT.

Kunemaruka MarepuanbHoi Touku. Pagnyc-BeKTOp, CKOPOCTh U YCKOPEHHME B LIMIMHAPUYE-
CKO M €CTECTBEHHOW CUCTeMaX KOOPAMHAT.

[Tonstue o cune u Macce. HepunanbHble cucTeMbl oTcyera. 3akoHbsl HptoToHa. [Ipeobpaso-
BaHus ["anunes v mpUHLIUI OTHOCUTENbHOCTH ["anmuies.

WMiysibc 1 MOMEHT UMITYJIbCA MaTepUAIbHON TOUKU. 3aKOHBI H3MEHEHHUS U COXPAHEHUS.
Mexanuyeckas 3HEprusi MaTepUAIbHOM TOUYKU. 3aKOH U3MEHEHHUS U COXPAHEHHUS MOJHON Me-
XaHUYECKON IHEPTUU MAaTEPUATIBHOM TOYKH.

JIBM>KeHME TOYKH B TMOJI€ IIEHTPAIbHBIX cuil. D PekTuBHBIN noTeHuan. OUHUTHOE U UHDU-
HUTHOE JBM)KEHHE. Y CIIOBUE Ma/IEHUS HA LIEHTP.

3anaua Keruepa. [loctaHoBKa 3a/1auu U BBIBOJ YPABHEHUS TPACKTOPHH.

3anaya Keruiepa. AHanu3 ypaBHEHUs TPa€KTOPUU U BbIBOJ 3akOoHOB Kerutepa.

HMiyibc 1 MOMEHT UMITYJIbCA CUCTEMBl MaTEPUATILHBIX TOYEK. 3aKOHBI U3MEHEHHSI U COXpa-
HEHUS.

MexaHuueckasi SHEprsi CHCTEMbI MaTePHAIIbHBIX TOUEK. 3aKOHBI U3MEHEHHSI U COXPaHEHHUS.
3agada qBYX TeIl.

JIBr>KeHUE TOUKU MEPEMEHHOM MacChl. Y paBHEHHE MemepcKoro.

JuddepenunanbHoe U MOTHOE CeYeHHE YIpyroro paccesHus. @uznueckuit cmbici. Judde-
PEHIMAIBHOE U MTOJIHOE CEYEHHUE pacCesiHUs TOUEUHBIX YacTHUI] Ha aOCOIOTHO TBEPAOM IIape.
3anaua Pesepdopra.

Kunematuka tBepgoro tena. Yrisl Jitnepa. MaTtpuiia mnoBopora.

BekTop GeckOHEYHO MaJIOro MOBOPOTa. YTIIOBas CKOPOCTh TBepAOro tena. Kunemaruueckue
dhopmymsl Ditnepa.

CKOpocTh M yCKOpEHHE MaTepHaIbHOW TOYKM B HEMHEPLHAIbHOW cucTeMe orcyera. Cuiibl
MHEPLUH.

Oynkuusa Jlarpanka. Mexanudeckoe nericrsue. [IpuHINI HAMMEHBIIETO NEUCTBUS.
VYpaBHenue Jlarpanxka-Jitnepa [ CUCTEMbl MaTEPUATIBHBIX TOYEK MPU YUYETE TUCCHUMALUH.
Cs13p ypaBHeHui Jlarpanxa-Oitiepa u Il 3akona HproToHa.

O0600meHHbIH moTeHIMan. O600IeHHBIC TOTCHITHATBHBIC CHITBL. [ToTeHIIna 3apsiia BO BHEII-
HEM 3JIEKTPOMAarHUTHOM IIOJIE.

JluHaMHUYecKHue CUCTEMBI C MEXaHMYECKUMHU CBA3sIMU. O000IIEHHbIE HE3aBUCUMBIE KOOPIU-
HaTbl. KpuTepuu HE3aBUCUMOCTH KOOPUHAT.

VYpasuenue Jlarpanxka-Jitnepa B 0000IIIEHHBIX HE3aBUCHMBIX KoopauHaTtax. OOmas cTpyk-
Typa KHHETUYECKOH SHEPTUH B 0000IICHHBIX HE3aBUCUMBIX KOOPMHATAX.
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23. O600mmEeHHBIH UMITYJILC M 0000IIEHHAsI YJHEPTUs, 3aKOHBI U3MEHEHHSI M coXpaHeHus. L{ukmm-
4ECKUE KOOPIAHUHATHI.
24. IlonoxxeHue yCTOWYMBOTO PaBHOBECHSI MEXaHMUYECKOH CHUCTEMBI, HEOOXOAMMOE YCIIOBHUE.
Oyukuus Jlarpanxka B nmpuOIMKeHUN THHEWHBIX KOJIeOaHuH.
25. JluneitHble OJTHOMEPHBIE KOJICOAHMSI.
26. Jluneiinple KoaeOaHUs MEXaHUYECKOM CUCTEMBI B OTCYTCTBHHU auccunanui. CoOCTBEHHbIE Ya-
CTOTBI.
27. JIuneiinple KoJeOaHNs MEXaHUUECKOW CUCTEMBI B OTCYTCTBUM auccumnanuu. HopmanbHble Ko-
OpAMHATHI.
28. JIuneiinple KoeOaHNs MEXaHUUECKOW CUCTEMBI ITPU HAIMYUU TPEHHUSL.
29. BeIHyXeHHbIE OJJHOMEpHBIE Kosebanus. Pezonanc.
30. BoiHyX/1eHHBIE KOJI€OaHUSI MEXaHUUYECKON CHCTEMbI (KaueCTBEHHAsl KapTHUHA).
31. ®ynkuusa ['amunbroHa. Kanonwueckue ypaBHenus ['amunbroHa. [loHsTHE 0 (hazoBOM mpo-
CTPaHCTBE.
32. Ilonsatue o kaHoHU4YeckoM aHcamoOiie. Teopema JImyBwis 0 coxpaHeHnn (a3oBOTO o0bemMa
KaHOHWYECKOIo aHcaMoOJIs.
33. Cxo0ku Ilyaccona, ux coiictBa. Teopema I[lyaccona. @ynnamentanbabie ckoOku I[lyaccona.
34. JleiicTBue, Kak GyHKLHMSA OT KOOPAUHAT U BpeMeHU. Y paBHeHue ["amuinbrona-SAkoou. Teopema
SAxoOu.
35. Pa3nenenue nepeMeHHBIX B ypaBHEeHHH [ amuibToHa-SK0o0u.
36. YpaBHeHue IBUKEHUS TBEPAOIo Tena. MiIMmyabc, MOMEHT UMITYJIbCAa M KUHETUYECKask SHEPTUs
IIPOU3BOJIBHO JBUXKYILIETOCS TBEPAOTO TEa.
37. MoMeHT uUMIyJibca U KMHETHYECKasi YHEPTHUsl BpaIIaroIerocs TBepAoro tena. TeH3op uxHep-
L(1H.
38. I'naBHbBIE OCH U IJIaBHbIE MOMEHTHI TEH30pa HHEPLMH U UX CBSA3b C CUMMETpUEN pacrpeaere-
HUS MaccChl Tela.
39. JIBukeHue TBEpAOro Tena ¢ OJHOM 3aKpeIyIEHHOM TOUKON. Y paBHEHUs Dijepa.
40. IInockonapaiebHOE ABUKEHHUE TBEPAOTO Teaa. PU3MUECKUI MaITHUK.
Kputepun onieHMBaHNs 0TBETOB HA BONPOCHI OMJieTa
. Bbicokuii
. IIpoaBunyTHI#
. Iloporoselii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «y/10BJIETBOPHUTEIbHO») (Ha «oT-
(Ha «Xopo10»)
JIUYHO»)
CootBeT- Xots Ob1 yacTuaHOE (He omHuocsaweecs | [lomHoe [TonmHoe
CTBHE OTBETA | K BONPOCY He NOONEHCUM NPOBEPKe)
BOIIPOCY
Hannuue HMmeroTcst 0OTaeNnbHbIE TPUMEPBI MHuoro npumepoB | EcTb mpakTuue-
NpuMepoB CKHU KO BCEM
YTBEPKACHUAM
Conep:xanue | [loHATHITHBIE BOIIPOCHI U3JI0KEHBI C OtBet noutu noJi- | McuepnbiBaro-
oTBeTAa KJIaCCU(PUKALUSIMU, TIPOOIEMHBIC C HBIH, 03 OMMO0K, | MUK TOTHBINA
IIOCTaHOBKOH NMPOOJIEMBI U U3JI0Ke- HE XBaTaeT OTHENb- | OTBET
HUEM Pa3JIMYHbIX TOYEK 3peHus. Mime- | HBIX 2JIEMEHTOB U
IOTCSI OITMOKHY WJTU TPOOEITHI. TOHKOCTEH

B cocraB Ousera k 3a4€Ty BXOAAT 3aa4dl M3 3aJlaHUK JIJI1 CAMOCTOSITEIIBHONW pabOThI 1

KOHTPOJIbHBIX pa60T HNJIM aHAJIOTHYHBIC HUM. KpI/ITepI/II/I OLCHUBAHUA COBHAANOT C KPUTCPUSIMU
OLICHUBAHMIA 3aa4, pCIIa€MbIX Ha CaMOCTOATCIIbHBIX 1 KOHTPOJIbHBIX pa60Tax.
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3. OnucaHne Npoueaypsl BHICTABIEHHS OLIEHKH HAa YK3aMeHe

B sx3aMeHanmoHHble OMIIET BKJIIOYAETCS JIBa TEOPETUUYECKUX Bormpoca. Ha moaroTosky k
OTBETY AaeTcs HE MeHee 14aca.

[lo utoram sk3ameHa BBICTABJISETCS OJHA U3 OLEHOK: «OTJIIMYHOY», «XOPOIIOY», «yAOBJE-
TBOPUTEIBHO» WU «HEYAOBIECTBOPUTEILHO.

Onenka «OTJHYHO» BBICTABISIETCS CTYICHTY, KOTOPBI ITEMOHCTPUPYET TIyOOKOoe U
IIOJIHOE BIJIAJICHUE CONEPKAHMEM MaTepualla U MOHATUHHBIM allapaTOM TEOPETHYECKOM Mexa-
HUKU; OCYILIECTBIISIET MEKIIPEIMETHBIE CBA3HU; YMEET CBA3BIBATH TEOPHUIO C MPAKTUKON. CTyneHT
JlaeT pa3BEepHYTHIE, MOJHbIE U YETKUE OTBETHI HAa BOIIPOCH! SK3aMEHAI[MOHHOIO OmiieTa ¥ A0MOJ-
HUTEJIHHBIE BOTIPOCHI, COOJIOIAET JIOTHIECKYIO MTOCIIeI0BATEILHOCTD IPU U3JI0KEHHH MaTepHara.
['paMOTHO HCTIONB3yET TEPMUHOJIOTHIO TEOPETUYECKON MEXaHUKHU

Onenka «Xopouo» BHICTaBISIETCA CTYACHTY, OTBET KOTOPOI'O Ha 3K3aMEHE B IIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPUSAM, HO OTIMYACTCA MEHbIIEH 00CTOSATENbHOCTHIO, TTy-
OuHOM, 000CHOBAHHOCTHIO U TMOJHOTONW. B OTBETE UMEIOT MECTO OT/IETbHBIE HETOYHOCTH (HECY-
IIECTBEHHBIE OLIMOKM), KOTOPbIE MCIPABIIAIOTCA CAMUM CTYAECHTOM IOCJ]E€ JOMOJHUTENbHBIX U
(MM) YTOYHSIIOLIMX BOIIPOCOB 3K3aMEHaTOpa.

Onenka «Y10BJIeTBOPHUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOPBIN 1aeT HELOCTATOYHO
MIOJIHBIE M MTOCJIEJIOBATEIbHbIE OTBETHI HA BOIPOCHI SK3aMEHAIIMOHHOTO OMJIETa U JI0NOJHUTEIb-
HBIE BOIIPOCHI, HO IIPH ATOM JEMOHCTPUPYET YMEHHUE BBIACIUTD CYIIECTBEHHBIE U HECYIIECTBEH-
HbI€ IPU3HAKU M YCTAHOBUTH MPUUYMHHO-CIEICTBEHHBIE CBSA3U. OTBETHI U3JaraeTcsi B TEpMUHAX
TEOPETUYECKON MEXaHHUKH, HO TIPH 3TOM JIOITyCKAIOTCS OIIMOKH B ONPENIETIEHUU U PaCKPBITHH He-
KOTOPBIX OCHOBHBIX MOHATHH, (POPMYITHPOBKE MOJIOKEHHMA, KOTOPBIE CTYJEHT 3aTPyIHSAETCS HC-
IpPaBUTh CaMOCTOSATENbHO. [Ipy aprymMeHTanuu oTBeTa CTy/I€HT He OOOCHOBBIBAET CBOM CYKIE-
Husl. Ha yacTh JOMOIHUTENBHBIX BOIIPOCOB CTYACHT 3aTPyAHAETCS 1aTh OTBET WJIN JJA€T HEBEPHbBIE
OTBETHI.

Onenka «HeynoB/1eTBOPHTEJBHO» BBICTABISAETCS CTYIAEHTY, KOTOPBI AEMOHCTPUPYET
pa3po3HeHHbIE, OECCUCTEMHbIE 3HAaHUS; OECHOPSIOYHO U HEYBEPEHHO H3JaraeT MaTepuall; He
YMEET BBIJAENATD INIABHOE U BTOPOCTENIEHHOE, HE YMEET COSAUHATh TEOPETUUECKUE MTOJIOKEHNUS C
IPaKTUKOM, HE yCTaHABIMBAET MEXKIIPEAMETHBIE CBSI3U; IOMyCKaeT IrpyOble OIMOKU MpH onpeze-
JIEHUH CYLIHOCTU PacKpbIBA€MbIX ITOHATHH, SIBICHUN, BCIEACTBHE HETIOHUMAHUS UX CYLIECTBEH-
HBIX M HECYLICCTBCHHBIX ITPU3HAKOB M CBA3EH; JACT HETMIOJIHBIEC OTBETHI, JIOTHKA U MOCIEI0BATEIb-
HOCTb M3JI0’KEHUS KOTOPBIX UMEIOT CYIIECTBEHHBIE U MPUHIMINAIBHBIE HApYLIEHHs], B OTBETAX
OTCYTCTBYIOT BBIBOJBI. [IOTIOIHATENBHBIE U YyTOYHSIONIME BOIPOCHI DK3aMEHATOPA HE MIPUBOIAT K
KOPpEKLIUU OTBETOB CcTyAeHTa. Ha OCHOBHYIO YacTh JJOTIOJIHUTEIBHBIX BOIIPOCOB CTYIEHT 3aTpPy -
HSIETCS 1aTh OTBET WJIM JA€T HEBEPHBIE OTBETHI.

OHCHKa «HCYI[OBJ'ICTBOPI/ITCHI)HO» BBICTABJIACTCA TAKKE CTYACHTY, KOTOpLIfI B34J1 DK3aMCHa-
[IMOHHBIN OMJIET, HO OTBEYATh OTKA3aJICH.

25



IIpuioxenne Ne2 k paboueil nporpaMme AUCHHUIIMHBI
«Teopernyeckasi MexaHUKa»

MeToaunueckue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHUIO TUCIHUIIVIMHBI

JucuunnuHa «TeopeTudeckas MEXaHUKa» SBISETCS MEPBBIM U3 KYpPCOB TEOPETUUECKOM
¢usukwu. [To 3TOl IpUYMHE HA 3aHATHSIX 10 TAHHOMY Kypcy 00ydJaromuecs J0KHBI OCBOUTh OC-
HOBHBIC TIOHATHUS K METO/IbI, HarOoJIee YacTO BCTPEUAIOUIrecs B 3a7jauax TECOPETHUECKON (PU3UKH.
B manHOM Kypce CTyAE€HTHI Ha MPAKTUYECKHUX 3aHATHUSAX MOJIPOOHO pa3zdouparoT (puU3MvecKue 3a-
Jla4i, MPEACTABISIONINE HHTEPEC KaK ¢ KOHIIETITyallbHOM, TaK U C METOJAUYECKON TOYKU 3PEHUS.
VYnop crnenyer caenaTh Ha JJOTHYECKYI0O 0O0CHOBAaHHOCTD U MPOCTOTY BBIKJIA/I0K.

OcHOBHOMH 3a/1a4eii CTyJIeHTa SIBISIETCS TO, YTOOBI MTOCIIE U3YUYESHHSI Kypca KasK/Iblid CTYyACHT
JTOJDKEH YETKO YCBOUTH HE TOJILKO OCHOBHBIE MOHATHUS Kypca « TeopeTnyeckast MEXaHHKay, HO H,
B JIOTIOJTHEHHE K HEMY JIOJDKEH BIIAJIETh METOJaMH PELICHHs 3a7a4 MOBBIILIEHHOTO YPOBHS CIIOXK-
Hoctu. K TakuMm 3aauam OTHOCATCS: 3a7aud, peIIaeMble M0 TEOPUU BO3MYILIEHHUE, PACCESIHUE
OBICTpPBIX YacTHll, TpeodpazoBanus (yHkuuu Jlarpanxka u apyrue. OCBOeHHE MaTeMaTHYECKIX
METOZIOB B pPaMKax H3y4aeMoro Kypca HEBO3MOXKHO 0€3 MPaKTUYECKUX 3aHATUA U OOJIBIIOTO
yHclia yNpaXHeHU, 3HaYUTeNbHas JO0Js KOTOPBIX TOJKHA OBITH BBIIIOJIHEHA CTYJIEHTOM CaMo-
CTOATENBHO.

BrinonHeHnue qoManrHux 3aJaHui CTyIEHTaMHU HaXOJUTCs MOJ1 TPUCTATbHBIM BHUMAHHEM
MpEnoaBaTelisi, HO HY>)KHO y4eCTbh, YTO OJHMH - JIBa pa3a 3a CEMECTP MPOBOAATCS KOHTPOJIbHBIC
MEPOIPHATHS, YTOOBI OCYIIECTBIATH MOHUTOPHHT 32 YCIIE€BAEMOCTHIO CTYJICHTOB U BBISIBISITH OT-
cTaromux. B KOHIE ceMecTpa K 3a4€THBIM MEPOIPHSITHIM JOITYCKAIOTCS TOJIBKO TE 00YyJaroIIn-
ecsi, KOTOpbIe He UMEIOT 33JI0JDKEHHOCTEH U HEMCTIPABICHHBIX HEYAOBIECTBOPUTEIBHBIX OTMETOK.
DK3aMeH MPOBOAUTCS B YCTHOU (hopme.

B kadecTBe MOATOTOBKHM K KOHTPOJIBHOMY MEpPONPHUATHIO B KOHIIE CEMECTpa CTyICHTaM
MIpeIaraeTcsi CaMOCTOSITETILHO Pa300paTh OOIBIIOE KOJTUIECTBO YIIPAKHEHUH Ha BCE M3yUCHHBIC
B paMKax JIaHHOTO Kypca TeMbl. Pemienue 6a30BbIX 3aa4 JOHKHO MPOUCXOIAUTD MO KOHTPOJIEM
MpenoaaBaTelisi Ha MPaKTUYECKUX 3aHATUSAX, OCHOBHAS e J0JI YIIPAXKHEHUHN perIaeTcs CTyIeH-
TOM CaMOCTOSITEIbHO B CBOOOAHOE BpeMsl. Takke B X0/1€ MOJATOTOBKU K SK3aMeHY 00ydJaromuncs
JIOJKEH BBIYYUTh OCHOBHBIC OMPECIICHUS] M TEPMUHBI IO COOCTBEHHBIM 3aMHCsIM, THOO0 10 yueo-
HOW JIUTEpaType KaKk OCHOBHOM, TaK U JOMOJHUTEIHHOM.

JlexuinoHHbBIE 3aHATHS JOJKHBI OBITh 3aKPETICHBI MPAKTHYECKUMU 3aHSATUSMU, HA KOTO-
PBIX CTYAEHTHI IPUOOPETAIOT HABBIK BBIUMCICHHS U aHaJIN3a IMOCTaBJICHHOM 3a/1a4Ml U MOJTy4eH-
HOT'O pe3yJbTara.

[Tpu pemiennu 3aga4 Oy Iy T MOJIE3HBI CIEAYIOMINE PEKOMEHIAINH.

1. UnTerpupoBanue ypaBHeHUs ABHKEHHS CHCTEM C OJHOM CTeNeHbI) CBOOO/IbI

1.1. OnpenenuTh 3aKOH ABM>KCHUS YacTUIIBI B TTosie U(x) .

Pekomenoayuu: Hzoopazume 3a0anHviti nomernyuan Ha docke. Onpedenums mouKku no-
gopoma u 00.1acmu PUHUMHO20 U UHPUHUMHO20 08udceHUs. Mnmeepuposanuem nomyyums 3aKOH
08UIICEHUS.

1.2. Onpenenuts 3aK0H ABMKEHMSI YaCTUIBl HA YYACTKE, HE COAEPIKAILEM TOUYEK OCTAHO-
BOK, BbI3BaHHBIN J100aBiieHueM K nomo U(x) manoit nobasku oU (x) . UccnenoBaTs npuMeHH-
MOCTb MOJIYYE€HHBIX PE3yJIbTaTOB BOJM3U TOUKH OCTAaHOBKH.

Pekomenoauuu: Pacckazams o memooe 803MyWeHUll 8 3a0ayax MexaHuKu u 0coOeHHO-
CMAX e20 NpuMeHeHusi 0IU3U MOYeK OCMAHOBKU.

1.3. Onpenenuts U3MEHEHHE Tiepruoja (PUHUTHOTO IBHKEHUS YaCTHIIBI, BEI3BAHHOE J10-
OaBieHueM k nomto U(x) mamoit nodaBku oU (x) .



Pexomenoayuu: Hcnonv3ys pezyibmam npeovloyweli 3a0adu, onpeoeiums Memooom
603MYUeHULl U3MEHeHUe NePUO0a PUHUMHO20 OBUINCEHUS YACUYDI.

2. YPaBHeHI/Iﬂ ABHKCHUSA. 3akoHbI COXpaHEHUs

2.1 Yactuua B none U(x) = —Fx 3a BpeMs T epeMeiaercs u3 Touku Xx=0 B TOUKy x=a.

aI>'ITI/I 3aKOH ABUXKCHUS YaCTULBI, ITpCAIiojiarada, 4YTo OH UMCCT BU X = U 11oa-
H , , t)=At* + Bt +C,

oupas mapametpsl A, B, C Tak, 4TOOBI AeiicTBHE UMENO HAUMEHbBIIIEEe 3HAYCHHE.

Pexomenoauyuu: Cocmasume ¢yukyuio Jlacpansica u npounmespuposams oelcmeue ¢
Hetl. Haumu munumym noayuusuiezocs svipaxcenus. Mcnonw3ys ypagHeHue 08UdCeHUs U Haiaib-
Hble ycnosus, Hatumu napamempol A, B, C.

2.2. C 1OMOI1IbIO HETIOCPECTBEHHBIX BBIYMCIICHUH 10Ka3aTh KOBAPUAHTHOCTh YpaBHe-
Hui Jlarpamxa oTHOCHTENbHO peoOpazoBaHus KoopauHat ¢, = ¢,(0,,0,,...,0,,t) npu
1=1,...,s...

Pexomenoayuu: Iloocmasus coomsemcmayoujee npeobpazosanue KOOPOUHAm 8 ypas-
HeHue Jlacpandica u 8binoiHums Heobxooumoe oughghepenyuposaniue.

2.3. Haiitu 3akoHBI Ipe0Opa30BaHus SHEPTHH U 0000IIEHHBIX UMITYJIBCOB TP MPeodpa-
30BaHMM KoopauHat ¢q; = ¢q,(0,,0,,...,0,,t) npui=l,....s..
Pexomenoayuu: Iloocmasus coomeemcmeyrowee npeobpazosanue KOOPOUHaAm & 8blpa-

JHceHust O1sl SHepeul U 000OUeHHBIX UMNYILCO8 U BBINOJIHUMb He0OX00umoe ouggepenyuposa-
Hue.

3. Maable kos1e0anus cucrembl. HopMajibHbIe KOOPAHHATHI

3.1. YacTuma Macchl m, HecyIas 3apsii ¢, MOKET JIBUTaThCs B TOJIE TSAKECTU IO OKPYIK-
HOCTH paauyca R. B HIKHel yacTu OKpY>KHOCTH 3aKpeIuIeH 3apa q. Haiitu nosnoxeHue paBHo-
BECHS U 4aCTOTY MaJIbIX KOJeOaHuH.

Pexomenoayuu: 3anucamo ypasnenue osudxcenus. Ilonyuums uz neco vacmomy u noio-
JHCeHUe PaeHOBECUsI.

3.2. HaiiTu ycTaHOBUBIIHECS MaJible KOJICOAHUS TNIOCKOTO MAasgTHUKA, TOYKAa KOTOPOTO
COBEpLIACT PaBHOMEPHOE BpAIlIEHHUs € II0 OKPYKHOCTHU paauyca R ¢ yacroToit .
Pexomenoayuu: 3anucamo ypasHenue 08UNCEHUS U PEULUMb €20.

3.3. HaiiTu 3aKOH JIBJKEHHSI OCHUJUISITOpPA C TPEHHEM, IEePBOHAYAIBHO MOKOMBILIETOCH,
noJ AerucTBueM cuiibl F(t) = F cos(y).

Pexomendauuu.‘ 3anucamo YpasHerRUE 08UICEeHUS u peutums eco.

3.4 Tpu yacTHLBl MacChl M, CBA3aHHbBIE NPY>KMHKAMHU, IBUTAFOTCS 110 KOJIbLly. Touka
rojBeca KoJjblla HeroapkHa. Haiiti cBoOoHBIC KOJIeOaHust cucTeMbl. HailT HopMasbHBIE KO-
OpAMHATHI M BBIPA3UTh uepe3 HuX (pyHkiuro Jlarpanxa.

Pexomenoayuu: 3anucams ypagueHue osudxicenus u peuums e2o. llepetimu k Hopmans-
HbIM KOOPOUHAMAM U Roayuums gyukyuio Jlaepamnica.

3.5. Haiitu HOpManbHble KOOPJIUHATHI TPEX OJIMHAKOBBIX YACTHUII, CBSI3AHHBIX OJMHAKO-
BBIMH MPY>KMHAMHU U MOTYIIUX JBUTATHCA MO KOJIBILY.

Pexomenoayuu: 3anucams ¢hynkyuio Jlacpansica oannoti cucmemvl. Ilymem npeobpaso-
8amUs nepelimu K HOpMAlbHbIM KOOPOUHANAM.
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4. Cxo0ku Ilyaccona. Kanonnyeckue npeodpa3oBaHus

4.1. JletictBue kak pyHkuus koopauHat. [lonnas Bapuanust 1eiCTBUS.
Pexomenoayuu: Ilonyuums Oeticmeue, Kax QYHKYur0 KOOpOUHAM U HAUMU €20 NOJHYIO
sapuayuio.

4.2. YpaBuenus ['amunpToHa.
Pexomenoauuu: Paccxazamv 0o memoouxe nonyuenus ypasuenuti I amuromona. Ilpuge-
cmu npumepbl.

4.3. Kanonnueckue npeodpazoBanus. [IponsBoasmas GyHKIHS.
Pexomenoauuu: Pacckazamv 0 KaHOHUYeCKUX NPeoOpa308anusx u npou3eoosueli QyHk-
yuu, KOMOpoU Xapakmepusyrmcs 3mu npeobpazosanus 6 mexauuxe. Ilpusecmu npumepul.

4.4. Cxo6Oxku Ilyaccona
Pexomenoauuu: Vcxoos uz noiHou npouzeooHol YyHKYUuY KOOPOUHAM, UMNYIbCOB U 8Pe-
MeHu svisecmiu gbipadicerue 0iis ckobok Ilyaccona. Ommemums ux c53b ¢ 3aKOHAMU COXPAHEHUS.

5. Paccesinue yacTuig

5.1. DddekTUBHOE CCUCHUE pacCesTHUS.
Pexomenoayuu: Bsecmu nonwsmue 3¢pgpexmusnoeo ceuenus. Ilpusecmu npumepul pacce-
SIHUSL Yacmuy Ha abCOIOMHO MEePOOM WAPUKe U 8 3A0AHHOM NOMEHYUae.

5.2. D dexTrBHOE ceueHue s «MaAeHHs YacTUll B eHTp nodist U (r)

Pexomenoayuu: Chopmynruposams yciogue «naoeHus» 4acmuy Ha YeHmp nois u C6s-
3amb €20 ¢ MaKCUMANIbHbIM NpUYeIbHbIM paccmoanuem. Ilonyuums coomeemcmeayroujee ceuetue.

DK3aMEHAIMOHHBIN OUJIET COJEPKHUT BOTPOCHI U 3a7auu. HaOpasmime 1o penieHunto 3aaad

B TCUCHHC IICpHUOaa O6y‘{CHI/I${ YPOBCHBb ((HOpOFOBLIfI» H BBIIIC OCBO60)KI[aI-OTC$I OT pCHICHUA 3a1a1
Ha 3K3aMCHC.
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