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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Henssmu ocBoeHust mucHMIUIMHBL «TeopeTndeckass MEXaHHUKay SBISIOTCS OCHOBHBIE (DU-
3MYECKUE TIPUHITUIIBI ¥ METO/bl aHAJUTUYECKON MEXaHWKH. 3HAHHE aHATMTHYECKOW MEXaHHKH
BBIPA0ATHIBACT y CTYJCHTOB HABBIKM MOJCIUPOBAHUS (PU3NYECCKUX SBICHUN M aHATUTHYECKOTO
pelieHusT BOSHUKAIOIINX ITPHU 3TOM 33]1a4.

2. Mecro nucuumiauHbl B cTpykrype OIl 6akanaBpuara
Juctummna «TeopeTudeckas MEXaHUKa» OTHOCUTCS K 00s3aTebHOM 9acTu 00-
pa3oBaTENbHOM MPOrpaMMbl U BXOIUT B MOAYJIb « TeopeTrueckas Gpusukay.

JI1st OCBOEHUSI TaHHOW JUCHUIUIMHOM CTYJEHTHI JOJKHBI BIaJI€Th MAaTEMaTHYECKUM all-
napaToM BEKTOPHOTO M TEH30PHOTO aHajn3a, JIMHEWHOU anreOpsl, AuddepeHInaaIbHOT0 NCUHC-
JICHUSI, YMETh pelIaTh OCHOBHBIE THITHI TU(PepeHITUATBHBIX YPABHCHUN.

[Tonyuennsle B kypce «TeopeTnueckas MEXaHUKa» 3HAHUS HEOOXOAUMBI JJIsi U3YUYECHHUS
MOCIEAYIOMUX AUCIUTLTHH Moayist « Teoperndeckas pusukay, a Takke JUIsl TPOJOIHKEHUS 00Y-
YEHHS B MarucTparype no HampapiieHuto noarotoBku 03.04.02 dusuka.

3. [InanupyemMsblie pe3yibTaThbl 00y4YeHHUs] 110 AUCLHMILINHE, COOTHECEHHBIE ¢ IUVIAHMPYEMbI-
MH pe3yabTaTamu ocBoeHusi OIl 0akanaBpuarta

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (POPMUPOBAHME CIEAYIOIIUX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus cCleayloux 3HAHHM,
YMEHUH, HaBBIKOB U (UJIM) OIBITA AEATEIbHOCTH!



dopmMmupyemasn

HNapnkxaTop nocruske-

Ilepevyenn

KOMIIETCHIIHS HHUSI KOMIIeTeHMH IJIAHUPYEMBbIX Pe3y/1bTaTOB 00y4eHHs
(xox u popmysn- | (xox M GopMyTHPOBKA)
POBKa)

Oo6umenpodeccuoHalbHbIEe KOMIIETEHIIUN

OIIK-1 Crnocoben
HCIOJIL30BaTh IIO-
JIOKEHHS, 3aKOHBI
U METOIOBl €ecTe-
CTBCHHBIX HayK nu
MaTeMaTUKd A
pewenus 3a7a4
WH)XEHEPHOU  Jies-
TCJIIBHOCTHU.

NA-OIIK-1_1 3naet
(hyHIaMeHTalIbHBIC 3a-
KOHBI IIPUPOJIBI M OC-
HOBHbIC (PU3MUECCKUE U
MaTeMaTHYECKUE 3aKO0-
HBI.

3HaTh:
- 3aKOHBI U3MEHEHHSI M COXPAHEHUSI UMITyIIbCa, KH-
HETHYECKOTO MOMEHTa M DHEPrUM U UX CBS3b CO
CBOHCTBAMH TIPOCTPAHCTBA-BPEMEHU M C CHMMET-
pHU€el CUIIOBBIX TOJIEH.

Ymern:
- pemaTh MIMPOKUHN KJacc 3a1ad O ABMKEHHU CBO-
OOIHBIX U OTPAHUYCHHBIX MEXaHUIECKIX CHCTEM.

Biagers HaBbIKAMM:
- peuieHus OOBIKHOBEHHBIX U EpEeHIIHATBHBIX
ypaBHenuii (ypaBHenmss Hpiotona, Jlarpamxka-
Oiinepa, ['amMmunbTOHA).

NJI-OIIK-1.2
CrocobeH MpUMEHSTh
(hu3HYECKUE 3aKOHBI U
MaTeMaTHUYCCKHE METO-
JIBI JIIS PEIIICHUS 3a/1a9
TEOPETUIECKOTO U TPH-
KJIQTHOTO XapakTepa.

3HaTh:
- BapWAIMOHHBIC MPUHITATIEI MEXAHUKH;
- meroanl Jlarpanxa, ['amunsrona u ['amunbroHa-
SIxo0u.

YMmeTh:
- MOJIb30BAThCS 3aKOHAMHU COXPAHEHHUS MPU peliie-
HHUU 33124 O JBMKCHNH MEXaHHUSCKHX CHCTEM.

WJI-OTIK-1.3

JleMOHCTpUpYyET HAaBBIKU
HCIOJIb30BaHUS 3HAHUN
(hM3UKYN ¥ MATEMATUKH
MIPH PEIIEHUH TIPaKTHIe-
CKHX 3aJ1a4.

Biagerh HaBBIKAMM:

- HCTIOJB30BAaHUS BApHUAITMOHHOTO HCUHCIICHIS B
MIPWIOKEHUH K BApUAIMOHHBIM METO/IaM MEXaHUKHU
(TIpUHIIMTT MUHUMAJTEHOTO TEHCTBYS, MPUHITATI Mo-
TIEPTION);

- UCTIOJIb30BaHUS METOAOB pa3IeICHUs TIePEMEH-
HBIX B YPaBHCHHSX B YACTHBIX ITPOU3BOIHBIX (ypaB-
HeHus ["amunbpToHa-SK00NM).




4. O0beM, CTPYKTYpPA U CO/IePKAHME TN CHUTIIHHBI

OO01mast TpyJ0€MKOCTh TUCIUTIINHBI COCTABIAET 4 3a4eTHBIE enuHuIlbl, 144 akan. daca.

Ne Tembl (pa3meJibl) Buasbl y4eOHBIX 3aHATHH, @opMBI TEKYIIero KOH-
n/n JUCIUITAHDI, £ | BKIIOYas CAMOCTOSITE/ILHYIO Pa- | TPOJISt YCIEBAEMOCTH
UX coep:KaHue 3 00Ty CTYE€HTOB,
z U UX TPY/10eMKOCTh dopmMa NPoMeKyTOTHOI
o (B akaieMHYECKHX Yacax) aTrecTanuu
(no cemecmpam)
KonTakTHas padora
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OCHOBHBIE TOHATHS U 3a- 3aanust 7151 CAaMOCTOS-
1 |KOHBI KJIACCUUECKOW Me- 4 8 4 1 3 TEJIBHON paOOTHL.
XaHUKHU
3aKOHBI U3MEHEHUS U CO-
XpaHEHUsI UMITYJIbCa, MO 3a1aHM [ CAMOCTOS-
2 [P q ya ’ 4 7 4 1 2 TETHLHOMN padoTHI,
MCHTa UMITyJIbCa 1 SHEP- KonTtponbnas padora Nel.
THM.
B ToM uncie ¢ 20 u 10T 1
JIBHKeHHnE OTHOCUTEIBHO
3amaHus A7 CaMOCTOS-
3 |HEMHEpUUAIBbHBIX CUCTEM | 4 4 4 1 "
TENBLHOU PabOTHI.
OTCUeTa.
3amaHue A7l CaMOCTOS-
4 |YpaBHenue Jlarpanxa. 4 110 | 6 1 2 A A
TENBbHOW PabOTHI.
B ToM umcie ¢ 90 u 10T 1
3agava IByX TeJl U TEOPHUS
5 a1 JBY P 4 8 4 2 KontponbsHas padora Ne2
paccessHus YaCTHUIL]
. 3agaHus A1 CaMOCTOS-
6 |JluneliHbie KOJICOAHUS. 4 | 4 | 4 1 2 A A
TENLHOW PabOTHI.
YpaBHeHus ['aMuibToHa U
3amaHus 71 CaMOCTOS-
7 |BapWallMOHHBIC PUHITH- 4 16 | 6 1 2 .
TENbHOU pabOThI
MBI
B ToM umcie ¢ 90 u JIOT
8 |[lunamuka tBepmoroTena.| 4 | 4 | 2 2
2 105 33,5 Ox3aMeH
Bcero 3a 4 cemecTp 51 | 34 7 105 | 51,5
B ToM yuciae ¢ 30 u 10T 2
Bcero 51 | 34 7 105|515
B ToM uuciae ¢ 90 u 10T 2




1.

3.

Conep:kanue pa3aejioB IMCUUIIINHBI:

OcHOBHbBIE TOHATHS M 32KOHBI KJIACCHYECKOH MEeXaHUKH.

1.1. Teoperndeckass MEXaHHKa - BBEJAECHUE U MEPBAs 4aCTh Kypca TEOPETUUECKON MEXaHUKH.
[Ipeamer uzydenus, npeaenbl TPUMEHUMOCTH KIACCHUECKOW MEXaHUKHU M MPUHIHUII CO-
oTBeTcTBUA. [IoHATHE O MaTepHanbHOM TOYKE, MPOCTPAHCTBE, BPEMEHH, CUCTEMAX OT-
cyeTa U CUCTeMaX KOOPJAMUHAT.

1.2. Kunemaruka To4ku. Painyc-BeKTOp, CKOPOCTh U YCKOPEHHE TOYKU B JIEKApTOBOM, 1U-
JUHIPUYECKOH, chepruecKol U €CTECTBEHHOM CUCTeMaX KOOPAUHAT.

1.3. ITonsitue o cune u Macce. MHepuuanbHbie cUCTEMBI oTcueTa U 3akoH HeroToHa. [IpuH-
LUIT OTHOCUTENbHOCTH ["anmuies.

1.4. Pemmienne ypaBHEHHI ABUKEHUS U HAYaJbHBIC YCIOBHs (IBM)KCHHE TOYKH B 3aJaHHBIX
TOJIAX ).

3aKOHBI M3MEHEHHS M COXPAHEHHS MMITYJIbCA, MOMEHTA MMILYJILCA H JHEPTHH.

2.1. UMnynbc 1 MOMEHT HMMITyJIbCa MaTEpUaIbHOW TOYKH. 3aKOHBI X MU3MEHEHMSI M COXpa-
HeHusl. LleHTpaibHble CHUIIBL.

2.2. DHeprua matepuanbHOW TOYKU. CHIIBI NOTEHLHUAIbHBIE, TMPOCKONMYECKHUE, IUCCUIIA-
TUBHBIE. [TpuMepsI.

2.3. OGmmue cBOICTBA ABMKEHHS MaTEPUATbHON TOUKH B LIEHTPAIHHO CHUMMETPUYHOM TIOJIE.
[TocTaHoBKa 3a7auu U MOJyYEHHE YPAaBHEHUN JBHXKCHMS W YPaBHEHUS TPACKTOPHUM U3
3aKOHOB COXpaHEHHs MOMEHTa MMITyJibca U 3Hepruu. O0aacTh IBUKEHUS, YCIOBUE Ta-
JICHHS Ha LIEHTP U 3aMKHYTOCTb TPACKTOPHH.

2.4. 3apaya Kennepa. [locTtanoBka 3a1aun U omnpeeseHne 00JacTH JIBUKEHHUS C TIOMOLIbIO
s¢¢dexTuBHOrO noreHnuana. [losyuyeHne ypaBHEHUs! TPaeKTOPUM U3 3aKOHOB COXpaHe-
HUSI MOMEHTOB MMITYJIbCa ¥ SHEPTUU U €ro aHaiu3. Brrumcienue nepuoja oOpamieHus.
3akonbl Kenepa.

2.5. IMnyibC 1 MOMEHT MMITYJIbCA CUCTEMbBI MaTEPUAIIbHBIX TOYEK. 3AKOHBI X COXPAHEHHUS
u nu3MeHnenus. Llentp macc.

2.6. DHeprust cUCTeMbl MaTEpUANbHBIX TOUEK. 3aKOH €€ M3MEHEHHs M coxpaHeHus. CBs3b
3aKOHOB COXPAHEHUS C CHMMETPHUEN CHIJIOBBIX MOJIEH U CO CBOMCTBAMU MPOCTPAHCTBA U
BpPEMEHH.

2.7. Teopema o BUpHaje CUl.

J{BU:KeHUe OTHOCUTEIbHO HeHHEPHHAJBLHOH CHCTEeMbI 0TCYETA.
3.1 TIlonoxxeHue TBEpIOTro Teia B MpocTpaHcTBe. OPTOroHaNbHbIE MPEoOpPa30BaHUS U YTIIbI
Oitnepa. Teopema Diinepa.

3.2. BexTop Manoro moBopoTa U yrioBasi CKOpocTb. KuHematnueckue cOOTHOILIEHUs Didie-
pa.

3.3. OTHOCUTENBHOE JBUKEHHE MaTepUaabHOU TOUkH. IlosokeHune, CKopocTh U YCKOpPEHHE
MaTepHaIbHON TOYKH OTHOCUTEIIPHO HEMHEPLHAIBHON CHUCTEMBI oTcueTa. Cuiibl uHep-
uuu. BeiieneHHOCTh MHEPLUATbHBIX CUCTEM OTCYETA.

3.4. 3aK0OHBI U3MEHEHHS] KHHETUYECKOTO MOMEHTA M KHHETUYECKON SHEPTUH OTHOCHUTEIIBHO
IIOCTYNATENIbHO JIBUKYILENCS] CUCTEMBI LIEHTpa Macc.

Ypasuenue Jlarpanaxa.

4.1 TlpuHUMO HaMMEHBLIETO NeUCTBUS. Y paBHeHHE Jlarpanka-Jitnepa.

4.2 OO00O0IIEHHBIN ITOTEHIINAI U 000OIIEHHBIE CUIIBL.

4.3. MexaHMYeCKHUE CUCTEMBI CO CBS3SIMH. | OJIOHOMHBIE U HETOJIOHOMHBIE, CTAIl[MOHAPHBIE
U HecTalmoHapHble cBs3U. [loHsATHEe 00 0000LIEHHBIX KOOpAMHATaX U cKopocTax. Kpurepuit
HE3aBHCUMOCTH KOOpPJMHAT B CJy4ae HaJOKEHUs TOJIOHOMHBIX CBsizel. Uucno crenenei



CBOOO/IEL.
4.4. YpaBuenue Jlarpamka B He3aBHCUMBIX KoopauHaTax. OO0OIIEHHBIH UMITYJIbC U 0000-
IIEHHAs SHEPTHs, 3aKOHBI M3MEHEHHS U coXpaHeHus. L{uximdeckne KoopJuHATHI.

5. 3amaua ABYyX TeJ M TeOpHUs paccesiHUs YaCTHII.
5.1 3agaua AByX Tel B KiaccM4ecKoll MexaHuke. CBeleHME 3a/layd JIByX Tel K JKBHBa-
JIEHTHOM 3a/laue O JBM)KEHUHU OJHOIO Teja B LEHTPAIbHO-CUMMETPUYHOM MOTEHUUATBHOM
noje. Ob1ee peneHne 3aauu IByX Tell.
5.2 Vupyroe paccesnue AByX 4acTull. [locTaHOBKa 33724y U €€ peluIeHUe B CUCTEME LIEHTpa
Macc. YTou paccessHUs B cucTeMe IieHTpa Mmacc. [lepexon k mabopatopHoit cucteme. Jua-
rpaMmMa CKOpOCTEil.
5.3. DddexkTrBHOE CEUeHUE PACCEHUS.
5.4. PaccesHue yacTuil ¢ KyJOHOBCKMM B3auMoeiicTBueM. @opmyisl Pesepdopra.
5.5. PaccesHue 4acTULl «yIPyrux MapUKOBY.

6. Jluneiinble Koye0aHMs.

6.1. CoOcTBeHHBIC OHOMEPHBIE KOJICOAHUS U XapaKTEPHBIC YEPThl JUHEHWHONW TEOPHH Ma-
JIBIX KOJICOaHHH.

6.2 CoOcTBeHHBIE KOIeOaHUs ¢ HECKOJIBKUMU CTEIEHSIMU CBOOOIBI IO IEHCTBUEM ITIOTEH-
nuanbHbIX cuil. IlomoskeHuss ycToMuuBOro paBHoBecHs. [l0CTaTOYHBIN NMPU3HAK YCTOMYHUBO-
CTH TOJIOKEHHSI paBHOBECHUS. XapaKTEpUCTHUUECKOE YpaBHEHHE U COOCTBEHHBIE YACTOTHI.
HopmanbHabie koneOaHusl.

6.3 Hopwmanbable KoopauHaThl. DHeprus u GyHKIUs Jlarpanka B HOpMaIbHBIX KOOpIUHA-
Tax.

6.4 CoOcTBeHHbIe KOJIEOaHHsI CUCTEM MPU HAIMYUU TMPOCKONMYECKUX U JUCCUIIATUBHBIX
CHII.

6.5 Bo30yxneHHbIe KOJIeOaHUS U PE30HAHC B CUCTEMAX C OJHOM W HECKOJIBKUMHU CTETICHS-
MU CBOOO/IBI.

7. YpaBHeHus I'aMuJIbTOHA M BapHAallHOHHbIE IPUHIMIIBI.
7.1 KanoHudeckue ypaBHeHUs ['aMHIIbTOHA.
7.2 ®a3zoBoe npocTpaHcTBO. Teopema JImyBuimis o coxpaHeHuu ¢$a3zoBoro oobema aHcam-
0J11 MEXaHUUYECKUX CHUCTEM.
7.3 Cxo0xku Ilyaccona. Teopema Ilyaccona.
7.4 Teopema fkoOu. Meron pasaencHusl IEpEMEHHBIX B ypaBHEHUU | aMuibToHA-SKOOM.
AHajorus Mexxay JBUKEHUEM MAaTepUATIbHON TOYKH U BOJIHOBBIM IPOLIECCOM.
7.5 AnuabaTHuecKue WHBAapHUaHTHI (Ha MpUMEpe MATEMaTHYECKOI0 MasTHHUKA C MEUIEHHO
MEHSIOIIEHCS JUTMHOM TToIBeCa).

8. /IlmHammuka TBepaoro teia.

8.1 NmnynbC, MOMEHT MMITyJIbCa U KMHETHYECKAsh SHEPTrusi TBEPAOro Tena. TeH3op uHep-

LUU.

8.2 IIpeoOpa3oBaHusi TEH30pa WHEPIIMU TPH MOBOPOTaX M TPAHCISAIHUAX CHCTEMBl KOOPIIH-
HAaT, [JIaBHBIE OCU U IJIaBHbIE MOMEHTHI MHEpLMH. CBA3b INIABHBIX OCEHl C CHMMETpUEH Telna.

8.3 JIBmwxeHune cBOOOHOTO CHMMETPUYHOTO BOJTUKA.

8.4 YpaBHeHUEe BUKEHHUS TBEPAOIO Tena. YpaBHeHUe Oinepa. J[BU)KEHUE Tena C 3aKper-
JIEHHOM TOYKOM.

8.5 [lnocko-napasmienbHOE JBUKEHUE TBEPAOIO TEIA.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH, HCI0JIb3yeMble IIPH OCYIIECTBJICHUH 00pa30BaTeJIbHOIO
npouecca no JUCUMIIHHE



BBoanasi Jieknusi — 1a€T MepBOE 1EJIOCTHOE MPEACTABICHUE O TUCLUUILUIMHE U OPUEHTHU-
PYET CTy/IeHTa B CUCTEME W3YUYEeHHs JAaHHON AMCUUILTUHBL. CTyJAeHTHl 3HAKOMSATCS C Ha3HAYEHU-
€M U 3aJa4aMH Kypca, €Tro pOJIbI0O 1 MCCTOM B CUCTCMC y‘-ICGHBIX JUCHUIIJIIMH U B CUCTEMEC IO~
TOTOBKHU B 11eNIoM. J{aeTcst KpaTkuil 0030p Kypca, UCTOPHS pa3BUTUS HAYKHU U MPAKTUKU, TOCTH-
JKeHHS B 3TOHU C(bepe, HMMCHA U3BCCTHBIX YUCHBIX, U3JIAratoTCA INCPCIICKTHUBHBIC HAITPABJICHUA HUC-
cnenoBanuil. Ha 3Toil neKunu BBICKA3bIBAIOTCS METOJWYECKHE U OpraHU3aIlMOHHbIE 0COOEHHO-
CTH paboOThl B paMKax JaHHOW AMCIMILIUHBI, a TAKXKE JACTCS aHAU3 PEKOMEHIYeMOW y4eOHO-
METOUYECKON JTUTEPATYPHI.

AkaneMuvecKasi JIEKIUs ¢ JIeMEHTAMHU JeKIHN-0ecebl — 0CIeA0BaTeIbHOE H3JI0-
JKEHUe MaTepuasa, OCYIIECTBISiEMOE MPEUMYIIECTBEHHO B BHJE MOHOJOra IpernojgaBaTelis.
DneMeHTHl JTeKIuu-0ecepl 00eCeunBaIOT KOHTAKT MPEMoAaBaTels ¢ ayIMTOpUeH, 4TO T03BO-
JSIeT MpUBJIEKaTh BHUMaHUE CTYACHTOB K HanOoJiee BaKHBIM T€MaM JMCLUHUIUIMHBI, aKTUBHO BO-
BJIEKAaTh X B y4eOHBIM mpoliecc, KOHTPOIUPOBATh TEMIT U3JI0KEHUSI YUeOHOro MaTepuana B 3a-
BHUCHUMOCTH OT YPOBHSI €0 BOCIIPUATHS.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB IO 3aKPCIUICHUIO MOJIYUCHHBIX Ha JICKIIUN 3HAHUH.

KoncyabTauuu — BuJ1 y4eOHBIX 3aHATHH, SIBISIOMUNACS OJHON 13 GOpPM KOHTPOJISI cCamo-
CTOSITENILHOM paboThI CTyieHTOB. Ha KoHCyNmbTanusax mo nmpoch0e CTyIeHTOB pacCMaTpHUBAIOTCS
HauboJee CI0KHBIE MOMEHTBI IIPU OCBOCHUU MaTepuaja JUCHUIUIMHEI, IPENoJaBaTe/Ib OTBEUYAET
Ha BOIIPOCHI CTY/IEHTOB, KOTOPbIC BO3HUKAIOT Y HUX B IPOLIECCE CAMOCTOSATENbHOM paboThI.

B npouiecce 00ydeHus1 HCHOIB3YIOTCS CIEIYIOIME TEXHOJIOTHH 3JIEKTPOHHOTO 00YYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIEC TEXHOIOTUHU:
JIeKTPOHHBI y4eOHbIH Kypce «Teopernyeckass mexannka» B LMS JiieKTpoHHBII
yausepcuter Moodle ApI'Y, B koTopom:
- TPEeICTaBIICHBI 33JaHUS ISl CAMOCTOSITEIILHON pabOThl 00YYAOIIUXCS IO TEMaM JTUCIIH-
IUIAHBL;
- OCYHICCTBIACTCA NPOBCACHUC OTICIBHBIX MepOHpI/ISITI/Iﬁ TCKYIICTO KOHTPOJIAA YyCIICBac-
MOCTH CTYJIEHTOB;
- INPEICTABJIEHBI TEKCTHI JEKIUU 10 OTAEIbHBIM TEMAM JUCUUILINHBL,
- IpeJCTaBJIEHBI PaBUIIA IPOXOKICHHUS IPOMEKYTOUHON aTTECTAlMK IO JUCHUIUINHE;
- TpeICTaBJIeH CIMUCOK Y4eOHOW JUTEepaTypbl, peKOMEHAYEMOM /1 OCBOCHMS TUCIHMILIM-
HBI;
- mpencTaBiieHa HHpopManusa o GopMe U BPeMEHHU MPOBEJACHUS KOHCYJIbTAIUN 110 TUCIIH-
IJIMHE B PEKUME OHJIANH;
- mocpencTBoM (hopyma OCYIIECTBISIETCS CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aMMO/ICH-
CTBHE MEXy 00yUaroIIMMHUCS U MTPETOAaBaTEeNIeM B paMKaxX U3y4eHUs TUCLIUITIINHBIL.

6. [lepeyeHr HMH(MOPMALMOHHBIX TEXHOJOTWH, WCNOJb3YyeMbIX MNPH OCYLIECTBJIECHHUHN
00pa3oBaTeILHOIO TIpolecca MO JAUCHUIJIMHE, BKJIKYasA MepedyeHb JHMIEH3HOHHOTO
NPOrpaMMHOr0 ofecnedyeHusi W HHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (HpH
He00X0IUMOCTH)

B mporiecce ocymiecTBiieHUsT 00pa30BaTEIbLHOTO MPOLECCa MO JUCIUILIMHE UCIOIb3YIOT-
s

i POPMHUPOBAHUS MATEPHAJIOB Il TEKYIIIET0 KOHTPOJIS YCIIEBAGMOCTH U MPOBEICHHUS
MIPOMEXKYTOYHOM aTTecTaruu, st GOPMUPOBAHUSA METOIMIESCKHX MAaTEPUAJIOB IO TUCITUILIHHE:

- mporpammbl Microsoft Office;

- m3marenbekas cuctema LaTeX;

- Adobe Acrobat Reader.



7. IlepeyeHb cOBpeMeHHBIX NMPO(EeCCHOHATBLHBIX 0a3 JaHHBIX U UH(OPMANMOHHBIX CIpa-
BOYHBIX CHCTEM, HCIOJb3yeMbIX INPH OCYLIECTBJICHMH 00pa30BaTEJbLHOIO Ipouecca Io
JUCHUIIMHE (MPUA He0OXO0TUMOCTH)

B npouecce ocymiecTBieHus: 00pa3oBaTENbHOTO MpoLEcca MO JUCHUILIHHE UCIIOIb3YIOT-
csl:
ABTomatuzupoBaHHas 6nbianoTeyHo-uHpopmanmonnas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOI M JIONOJHHUTENbHON Y4eOHOH JUTEPATYPbI, pecypcoB MHPpopManm-
OHHO-TEJIEKOMMYHUKAIMOHHOH ceTH «MHTepHeT», HEOOXOAMMBIX /Jisi OCBOCHHMS JAHUCIH-
TUIMHBI

a) OCHOBHAS JIUTEepaTypa
1. TlaBnenko, FO. I'. 3agaun mo TeopeTndeckoii MexaHuke : yaeOHoe mocoodue : J{is By3oB. /
[TaBnenko 1O. I'. - 2-e u3x. , mepepad. u gorm. - Mocksa : DUSMATIIUT, 2003. - 536 c. -
ISBN 5-9221-0302-4. - Tekct : anextponusii / ObC "Koncynbrant cTynenTa" : [cair].
- URL : https://www.studentlibrary.ru/book/ISBN5922103024.html
2. TlaBnenko, lO. I'. Jlekuuu no Teoperudeckoit mexanuke / [laBnenko FO. I'. - Mockaa :
OU3SMATIINT, 2002. - 392 c. - ISBN 5-9221-0241-9. - Tekcr : anextponnsiii // IbC
"KoncynbranT crynenra” : [caidt]. - URL :
https://www.studentlibrary.ru/book/ISBN5922102419.html
3. I'BozneB A.A., OrueB U.C. N306pannble 3aqauun no Kypcy «TeopeTnyeckast MEXaHUKa.
— Spocnasine: Apl'Y, 2005. — 44 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20051708.pdf (31eKTpoHHBII pecypc)
0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Jlanpay, JI. 1. Teopernueckas ¢usuka. Tom I. Mexanuka : Y4e6. moco6. : J{ist By30B. /
Jangay JI. J1. , Jlummn E. M. - 5-e u3x. , crepeot. - Mocksa : DUSMATIINUT, 2012. -
224 c. - ISBN 978-5-9221-0819-5. - Tekcr : anextponnslii / OBC "KoHcynbTaHT cTy-
nenrta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108195.html
2. Jlannay, JI. [I. Teoperuueckas ¢usuka. T. VII. Teopus ynpyroctu : Yue6. moco0. :
Jos By3oB. / Jlanmay JI. [1. , Jludmum E. M. - 5-e uza. , crepeot. - Mockga : DU3MA-
TJIUT, 2007. - 264 c. - ISBN 978-5-9221-0122-6. - Tekcr : anektponHsiii // I6C
"Koncynbrant crynenrta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922101226.html

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, He00X0AUMAast 1JIs1 OCYLeCTBJICHHS 00Pa30BaTEILHOIO
npouecca no JUCHUIINHE

MarepuanpHO-TeXHUUYECKass 06a3a, HeoOXoauMas sl OCYIIECTBIECHUSI 00pa30BaTEeILHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEIECHUS:

- yueOHBIC ayIUTOPUU IJIs1 IPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA;

- y4eOHbBIC ayIUTOPUU JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yueOHBIC ayIUTOPUU JJIsI TPOBEICHUS TPYIIIOBLIX U HHIWBUyIbHBIX KOHCYJIbTAIIHIA,

- yueOHbIE ayAUTOPHH JAJIsl TPOBEACHUS TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOMN aTTecTa-
Lu;

- IOMEIIEHUS IS CAMOCTOSTEIbHON pabOoThI;

- IOMEMICHUS JUIS XpaHEHUs U TNPOPUIAKTHUECKOTO OOCIYyKHBaHUS TEXHUYECKUX
CpenCTB O0y4YEHHS.

CrieninanabHbIE TTOMEIICHUS YKOMILJIEKTOBAHBI CPEJICTBAMHU OOyUEHUS, CIIYKAIUMHU IS
MIPEACTABICHUS YueOHOW HHPOpMAIHK OONBIION ay TUTOPHH.



[Tomenenust yIsi cCaMOCTOATENBHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs K ceTH «VHTepHeT» M obecrneueHueM A0CTyma K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOD:

JoueHt kadenpsl TeopeTHuecKoit Gu3nKH, K..-M.H. M. B. MapTtbiHOB



IIpunoxkenne Nel k padoueil nporpaMme AUCHUILINHBI
«TeopeTnueckasi MEXaHUKA

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHH TEKYIEro KOHTPOJIA yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAllUHM CTYACHTOB
10 JMCUHUIIHHE

1. TunoBble KOHTPOJILHbIE 32/IaHUS M MHbIE MATEPHAJIbI,
HCIOJb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

1.1 KonTposabHbIe 3aJaHUsI U MHbIE MAaTEPHAJIbI,
HCIOJIb3yeMble B Mpolecce TeKylleil arrecTauuu

3agaHusi VI CaMOCTOSITEJbHOH padoThI
(OaHHble 3a0aHUsL BLINOHAIOMCS CIYOEHMOM CAMOCTOSAMENbHO
u npenodasameinem 6 0033amerbHOM NOPsOKe He NPOBePSIIOMCsL)

3aganusa no teme Nel «OcHOBHBIE NOHATHSA U 3AKOHBI KJIACCHYECKOH MEXaHUKH»:
1.Touka IBHIKETCS MO MJIOCKOM TPAEKTOPUHU C MIOCTOSHHON CEKTOPHOI CKOPOCTHIO, IPUUEM
BEJIMYMHA JIMHEHHOW CKOPOCTH OOpaTHO MPOIOpPLHOHAIbHA €€ PacCTOSHUIO p OT Hayaja
KoopauHat. HaliTu ypaBHEHHE TpaeKTOpHUM, 3aKOH JIBUKEHHUS I(t) U YyCKOPEHHE TOUYKU W
Kak (QYHKIUIO P, €CIIH 3afaHbl HadanbHble yeiaosus: r(0) = ry u v(0) = v,.
2. Touka JOBMKETCA B IUIOCKOCTH TaK, 4TO €& CEKTOpHas CKOpocTh o, = kp?/2, a yron
MEX]ly YCKOPEHHUEM U PaguyCc-BEKTOPOM TOYKH IMOCTOSAHEH M paBeH 45°. Haiitum 3akoH
JIBIKEHUSI W ypaBHEHUE TPACKTOPUU TOYKU MPU CIEAYIOIUX HayalbHBIX YCJIOBHSIX:
p(0)=0, 9(0)=0, p(0) = a.
3.Touka nBmxkercs o chepe, npuuéM B JII000I MOMEHT BPEMEHU CKOPOCTh TOYKU 00pasy-
€T MOCTOSHHBIA YToJ1 0. ¢ MepuarnaHoM. HaliTu ypaBHEHHE TPACKTOPUU TOUYKH.
4.BeIpa3uTh paguyc KpUBU3HBI TPAaeKTOpUU R Kak (QyHKIHIO OT MTHOBEHHBIX JEKAPTOBBIX
koopauHat x(t) u y(t) mrockoctu xOy.
5.Touka aBuxkeTcs 1o napabosne y(x) = kx? tak, 4ro eé yckopeHue napamienbHo ocu Oy u
paBHO a. OnpeenuTh KOMIIOHEHTH Wy U W, YCKOPEHUSI TOUYKH KaK ()YHKIIMH BPEMEHHU.
6.Touka IBHWKETCS MO CUpain p = ae? Tak, 4To pajuaibHas COCTABIAIONIAA €€ yCKOpe-
HUsl paBHa HyJ0. [loka3aTh, yTO abCONIOTHBIE BEJIMYMHBI CKOPOCTH U YCKOPEHHS TOUKH
MPOMOPIUOHAIIBHBI P.

3ananus mo teme Ne2 «3aKOHbI U3MEHEHHSI U COXPAHEHUS UMITYJIbCA, MOMEHTA UMITYJIb-

€a M JHEePIrum»:
1.DJIeKTPOH ABMIKETCS B MarHUTHOM Iojie ¢ HanpsukéaHocThio H = Hyon, cos(ay). Haiitu
3aKOH JIBMOKCHHUS M TPACKTOPHUIO 3JICKTPOHA, €CIM B HaYaIbHbIH MOMeHT Bpemenu: I'(0) = 0
u v(0) = yon,.
2.DNeKTpOHHO-JIy4YeBasi TpyOKa TMOMeIIeHa B OJHOPOAHOE MAarHUTHOE TOJie, HampsHKEH-
HOCTb H KOTOpOro mepneHAMKYJSpHA IJIOCKOCTH SKpaHa. DJIEKTPOHBI BIIETAIOT B 3JIEK-
TPOHHO-ITyYEBYIO TPYOKY M3 3JIEKTPOHHOM MYIIKHA C COCTABIISIFOIICH CKOPOCTH U BIOJIH OCU
TPYOKHU M COCTABIISIFOIIEH CKOPOCTH Uy MEPIeHAUKYIApHO ocu. [Ipu kakoit aymue TpyOku L
BCE JIEKTPOHBI CPOKYCUPYIOTCS B OHON TOUYKE IKpaHa?
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3.Teno agBUKETCS B MOJIE C MOTEHIIMATIBHON YHEPTHUEH:
—kox, x <0,
Ui,
kqix?, x > 0.
Haiitu nepuon xonebanuii Tena, Kak LEJI0To.
4.91eKkTpoH (IMO3UTPOH) BhUIETaeT M3 TOUkH Iy = (0,0,0) ¢ HaYaIbHON CKOPOCTHIO V, B
wiockocTd XOy Mo ocTpeiM yriioM o K ocu OX B 001acTh, 3aNIOJHEHHYIO OJHOPOIHBIM
snekTpuueckuM mojeM Hanpsokéaaoctd E = (E, 0,0). Haiitu TpaekTOpHIO JBHKEHUS
AJIEKTPOHA (ITO3UTPOHA).
5.05ekTpoH (MO3UTPOH) BBUICTAET M3 TOUYKH Hayajga CHUCTEMBl KOOPAMHAT C HaYaJIbHOU
CKOpOCTBIO Vg = (Vg cosa, vy sina,0) ¢ ocTpeiM yriom o B 001acTh, 3alIOJHEHHYIO OJI-
HOPOJHBIM MarHuTHEIM mosieM Hanpsokéaaoctd H = (0,0, H). HaiiTi TpaeKTOPHUIO IBHKeE-
HUS 3JIEKTPOHA (TTO3UTPOHA).
6.0mnpenenuTh yroa HakjJoOHa K TOPU3OHTY, IMOJ KOTOPBIM JOJIKEH BBUIETETh CHAps U3
rayOuIpl ¢ HayaJlbHOM CKOPOCTBIO Vg, YTOOBI MPOJETETh MaKCHUMajbHOE PacCTOSIHHE.
VYuyecTh TpeHHE CHapsiia O BO3IYX.
3ananus no reme Ne3 «/[BHkeHHEe OTHOCHTEIbHO HEMHEPUHMATBHOM CHCTEMbI 0TCYETA:
1.Teno, mogHATOE HA BHICOTY A, OTIyCTWIM 0Oe3 HayalbHOW ckopocTu. Ilpu ycnoBum h <«
Rg (rne Rg -paguyc 3emMiM) HAWTU HAITPaBJICHHUE W OLICHUTh BEJIIMYMHY OTKJIOHEHHMS Tella
OT BEPTHUKAIM B MOMEHT MaJICHUs Ha 3eMJTIO.
2.Ilyns BeITIyIIeHA W3 KapaOWHa BEPTUKAIBHO BBEPX CO CKOPOCThIO V. HaliTn Hampasie-
HUE U OLICHUTh BEJIMUYMHY OTKJIOHEHUS MYJIM OT BEPTUKAIM B MOMEHT MaJCHUS Ha 3€MJTIO.
3ananus no treme Ne4 «YpaBHenue Jlarpan:kay:

1.BoccranoButh Bua GyHKImu Jlarpanika mo M3BeCTHOMY 3aKOHY OJHOMEPHOTO JIBHIKEHUS
MaTepuaIbHOW TOUKU MACCHI /:

2 at? 2
x4 (t) =E+(x0+v0t) ,

TJI€ X U V- HauyaJbHbIE MOJI0KEHNE U CKOPOCTh TOUKH.
2.Touka Macchl m JIBHXKETCS MO TJIaJKOW MOBEPXHOCTU KOHYCa C YIJIOM 20 PU BEPIIMHE,
OCh KOHYCa pacrojiokeHa BepTHKaiabHO. Halitn ¢gynkiuio Jlarpanxa cUCTEMBbl U TIEPBBIC
WHTErPaJIbl IBH>KCHHUS.
3.1lapuky cooOIIa0T CKOPOCTh Vy, KOTOpasi HalpaBieHa TOPU30HTAILHO BJOJIb KacaTelb-
HOHM K BHYTpPEHHEH MOBEPXHOCTH TJIJKON vammu-nonychepsl paguyca a. Halitu Takoe co-
OTHOILIEHUE HAYAIbHOTO MOJIOKEHUSI U CKOPOCTH IIapuKa, IPU KOTOPOM OH JIMIIIb KOCHETCS
Kpas yaniu.

4.B TOpU30HTAJIBLHO PACIOI0KEHHON MIIOCKOCTH CIIEJIAaHO MAJIEHbKOE OTBEPCTHE, YEPE3 KO-
TOpOE MpojieTa HUThH AMUHBI /. Ha KOHIIaX HUTH 3aKPETUIeHbl TOYKU C MacCaMd MU My,
npuuéM TOYKAa MAcChl Mq KAaTaeTCs MO IJIOCKOCTU 0e3 TPeHHs, a TOYKa Macchl M, COBEP-
nraet kosnebanus. Haiitu ¢dynkuuio Jlarpan:ka cucTeMbl U MiepBble MHTETPajibl ABUKECHHUS.
3amanuda nmo treMe Ne6 «JInmHeHHBIE KOJIe0OaHHU»:
1.IlmockuM ABOWHBIM MaTeMaTUYECKUM MasiTHUKOM Ha3bIBAlOT J[BA MaTEMaTHUYECKUX MasiT-
HUKa, TOYKa TO0JIBECA MEPBOTr0 U3 KOTOPBIX KECTKO 3aKpeIuieHa, a TOuKa MOJBeca BTOPOTo
CBOOOJHO couJieHEeHa ¢ KOHIIOM repBoro. CuuTasi, 4To JJIMHBI U MacChl MasiTHUKOB O/IMHA-
KOBBI ¥ PaBHBI / 1 m, COOTBETCTBEHHO, HAUTH COOCTBEHHBIC YACTOTHI M HOPMAIBHBIE KOOP-
JTUHATHI ABOMHOTO MaTeMaTUYECKOT0 MasTHHKA.
2.Haiitn coOCTBEHHBIE YaCTOTHl W1 U W, U HOpPMaJbHBIC KOOPAUHATHI 6,1 O, CBSI3aHHBIX
MaTeMaTHYeCKUX MasTHUKOB. CBSI3aHHBIMHM Ha3bIBAIOTCS JBa MaTeMaTHMUECKUX MasTHUKA,
MaTepualbHblE TOYKH KOTOPBIX CKpEIUIeHBI NPy UHOM. CUnuTaTh TOYKU MOJBECA MasiTHU-
KOB pPAacIHoJIO)KEHHBIMH Ha OJHOM BBICOTE, UX JUIMHBI U MacChl PaBHBIMU [ U 7, COOTBET-
ctBeHHO. KoapuumeHT KECTKOCTH MPYKUHBI IPUHATH PAaBHBIM £.
3.0mpenenuTh MOJIOKEHNE YCTOMYMBOTO PAaBHOBECHS MasTHHKA JUIMHBI /, TOYKa IMOJBEca

KOTOPOTO COBEPIIAET BEPTUKAIBHBIE KOJIeOaHUs ¢ OONBIION YaCTOTON Y >> wy = ’g / I

11



3ananus nmo teme Ne7 «YpaBHeHuss 'aMUIbTOHA U BAPUAIMOHHBIE IPUHIMIIBD):
1. Haiitu ¢pynkimio ['aMuibpToHa 3JI€KTpOHA B MOCTOSTHHOM OHOPOJAHOM MarHUTHOM TOJIE B
JIEKAPTOBBIX U HUJIUHAPUYECKUX KOOPAUHATAX.
2.HaiiTn ypaBHEHUE JIBUKEHUS JIEKTPOHA B MOCTOSSHHOM OJHOPOAHOM MAarHMTHOM TOJIE U
€ro MHTErpaJIbl IBM>KCHHUS.
3.Haiitn ¢a3oByr0 TpacKTOPUIO OJHOMEPHOTO OCIIMILISTOPA MACChl 71 U YaCTOTHI W TPHU
HavabHBIX yenoBusx x(0) = xo u x(0) = 0.
4. Haiitn geicTBUE U1l OAHOMEPHOTO OCHMIJUIATOPA MACCHI 71 U YaCTOTHI W MPU TPAHUYHBIX
yenosusix x(0) = xy u x(7) = x5.
5.Haiiti mosHbIN uHTETpa SIKoOU 37eKTpOHA B TIOCTOSSHHOM OJTHOPOJHOM MarHUTHOM IIO-
7€ B MIIMHAPUYECKUX KoopauHaTax. [1odyunuTh 3aKOH €ro ABMKEHUS Yyepe3 MOJHbIN HHTe-
rpai Skoowu.

3ananus no teme Ne§ «/ImHamuka TBEpIOro Tesay:
1.OnpenenuTh ri1aBHbIE MOMEHTBI HHEPIUU:
-0OJTHOPOJIHOTO IHIKHApPa Macchl M, paaunyca R, BBICOTHI h;
-0JTHOPOJIHOTO KPYrOBOTro KOHyca Macchl M, paauyca ocHoBaHuS R, BbICOTHI h.
2.HaiiTu ycioBue, pu BHIIOJIHEHUH KOTOPOTO BpaIIEHUE TAKEIOr0O CUMMETPUYHOTO BOJIY-
Ka BOKPYT BEPTHKAJILHON OCH OyIeT yCTOMYHBBIM.
3.HaliTu KMHETUYECKYIO SHEPTUIO BPALLEHUS KOHYCa B TOPU30HTAIBHOMN IJIOCKOCTH BOKPYT
HETOABMKHOW BepIIMHBI. Macca koHyca M, paanyc ocHoBaHus R, BbicoTa h.

KonTtpouabsnas padora Nel
Bapuanr 1.

3aoaua 1.

Touka neuxkercs no 3akony 7(t) = (a cos(wt), b sin(wt),0). HallTu TpaeKTOPHIO JBHKEHUS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCHMOCTH OT BPEMEHH, a TAKIKE CBS3b MEXKIy YCKOPCHHU-
€M H PaJnyC-BEKTOPOM.

3aoaua 2.

[Ilapuk Maccel m MajaeT Ha TOPU3OHTAILHYIO TUIOCKOCTh C BBICOTHI /. HadaabHas CKOPOCTH I1a-
pUKa paBHa HYNIIO. J[BI)KEHHE MMPOUCXOIUT B Cpefie C KBaJAPATHUYHBIM IO CKOPOCTH COIPOTHUBIIE-
HueM. HaliTi BBICOTY MobpeMa IapuKa /; mociie ypyroro yaapa o IioCKOCTb.

3aoaua 3.
PaccrostHre MeXIy KaToJ0M U aHOJIOM B IJIOCKOM MarHeTpoOHE PaBHO d, pa3HOCTh MOTEHIIUAIOB

U, a HanpsyKEHHOCTh MAarHUTHOTO MOJsA H. DJIEKTPOHBI YMMUTHUPYIOTCA C KaToJa C HYJEBOM
—
HavyaJIbHOU CKOpOCThIO0. [Ipu kakom 3HaueHuu noJis H TOK B MarHeTpoOHE OTCYTCTBYET?

Bapuanr 2.

3aoaua 1.

Touka ABHKETCA M0 IUIUICY C TOAYOCAMH ¢ U b 1 MOCTOSHHOM CEKTOPHANBHOM CKOPOCTBIO O).
Haiitu yckopeHne TOUkH Kak (pyHKIIUIO KOOPIMHAT.

3aoaua 2.

Teno gBuxeTca B ONHOPOAHOM IOJIE TsKECTH 3eMiu. CHila CONPOTHUBIIEHUS CPENBI IPOIIOPLUO-
HaJbHA KBAJpaTy CKOPOCTU. B HadaJbHBIM MOMEHT BPEMEHU TEJIO HAXOAUJIOCh HA BBICOTE [, a
€ro CKOpPOCTb paBHsJIACh HyNO. HaiiTh 3aBUCHMOCTB CKOPOCTH OT BPEMEHH, CKOPOCTH OT BBICO-
TBI U BBICOTBI OT BPEMEHH.
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3aoaua 3.
o
Haiitu 3akon aBmwkeHus 3apsna B marautaom nosie H = (0,0, Hy cos %) HauanbHeie yciioBus B

nexapToBhIX KoopauHarax umerot Bug 7(0) = 0; 7(0) = (0,w - a,0); w = eHy/mc.

Bapuanr 3.

3aoaua 1.

Touka ABMKETCA MO BILUIMICY C MOAYOCIMHM @ U b ¢ TOCTOSHHON MO BENMYMHE CKOPOCTBIO Vj.
Onpenenutb yCKOpPEHHE U CKOPOCTh TOUKH KakK (YHKIIUU KOOPJIUHAT.

3aoaua 2.

- — .
3apsia € IBHKETCS B TI0JI€ C HANPSOKEHHOCTBIO E = EyN, sin(z/a) 3nekTpuveckoro OHIyJsTo-
pa. B nagansusiit Moment Bpemenu 7(0) = 0, vU(0) = vyn,. Haiiti 3aKoH qBUKEHWS 3apsa.

3aoaua 3.

3apsg e OBUXKETCA B ONHOPOJHOM ITOCTOSSHHOM MarHUTHOM IoJie. Jloka3are, 4To 11l MOMEHTa
— — —> e - —

uMIysbca M 3apsiga UMeeT MeCTO MHTerpall Asvxxenus MH + 2o [r X H ] =C.

Bapuanr 4.

3aodaua 1.

Touka ABMMKETCS MO MJIOCKON TPACKTOPUHU C MOCTOSTHHOW CEKTOPUATIBHOM CKOPOCTHIO, MPUYEM
BEJINYMHA JIMHEHHON CKOPOCTH TOYKM OOpAaTHO MPOIOPIMOHANBHA €€ PACCTOSHUIO p OT Haydaia
KoopauHaT. HaliTu ypaBHEHHME TPaeKTOPHMH, 3aKOH ABWKEHHS 7'(t) M YCKOPEHHE TOUKM W Kak
GyHKIHMIO p, eciu 3a1aHbl HadanbHbIe yenosus: 7(0) = 7y u U(0) = v,.

3aoaua 2.

b - o
DJEeKTPOH JABMXKETCS B MarHUTHOM TI0JI€ C HampsbkeHHocThio H = Hyn, cos( ay). Haiitu 3akon
JBUKEHUS M TPAEKTOPHIO 3JIEKTPOHA, €CIIM B HadaubHBIA MoMeHT BpeMenu: 7(0) = 0 u ¥(0) =

Yolly.
3aoaua 3.

— r o
3ap;1/:[ € IBHXKCTCA B IIOJIC MAarHUTHOI'O MOHOIIOJIA H = gr—3 Haiitu HWHTErpal ABUKCHUS, CIIC-

I[yIOH_II/Iﬁ M3 3aKOHAa UBMCHCHHA MOMCHTA UMITYJIbCA 3apsaa.
Bapmuanr S.

3aoaua 1.

Touka ABMXKETCS B ILIOCKOCTH Tak, 4TO €€ CEeKTOpUalbHasi CKOPOCTh 0: = kp?/2, a yron MexIy
YCKOPEHHEM M PaJNYyC-BEKTOPOM TOYKHM IMOCTOSHEH W paBeH 45°. HalTu 3aK0oH IBMXKEHUS U
yYpaBHEHHE TPACKTOPUHM TOUKU HpPU CIEAYIOMMX HadaiabHBIX ycnoBusax: p(0) = 0, ¢0) = 0 u

p(0) =a.

3aoaua 2.
DNEeKTPOHHO-TTyueBasi TpyOKa MOMEIIeHa B OJHOPOJHOEC MarHUTHOE MOJie, HANpsHKEHHOCTh H
KOTOPOTO MEPIECHANKYJISIPHA TUIOCKOCTH 3KpaHa. DJIEKTPOHBI BICTAIOT B AJIEKTPOHHO-TYUYEBYIO
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TPYOKY U3 3JIEKTPOHHOM MYIIKH C COCTABJIAIONIENH CKOPOCTU U BIOJIb OCU TPYOKH U COCTaBIISAIO-

el CKOPOCTH Vo epIeHAUKYISIpHO ocu. [Ipu kakoit anmuHe TpyOKu L Bce 31eKTpOHbI choKycH-
pPYIOTCSl B OJJHOM TOUYKE dKpaHa?

3aoaua 3.
HaiiT cCOOCTBEHHYO IPaBUTALMOHHYIO SHEPTUIO OJHOPOAHOTO Iapa maccsl M u pamuyca a.

Bapuanr 6.

3aoaua 1.
Touka gBUXkeTCs MO cdepe, MpruueM B 000K MOMEHT BPEMEHHU CKOPOCTh TOYKH 00pa3yer Mo-

CTOSIHHBIN yrosi O ¢ MepuauanoM. HaiiTu ypaBHeHUE TPaeKTOPUU TOUYKH.

3aoaua 2.
Teno nBuxkercs B 10JIe C NOTEHUMAIBHOW SHEPTUEH:
U {—kox, x <0,
x =
k.x?/2, x > 0.

Haiitu nepuon xonebanuii Tena, Kak LEIoro.

3aoaua 3.
BriBecTr BbIpaykeHUsI )11 IEPBOM U BTOPOM KOCMUUYECKHX CKOPOCTEH B3JIe€Ta CO 3BE3/IbI (TUTaHe-
ThI) Macchl M u paauyca R.

Bapmuanr 7.

3aoaua 1.
BbIpaszuTh paamyc KpUBU3HBI TPACKTOPUU R Kak (YHKIUIO OT MIHOBEHHBIX JIEKAPTOBBIX KOOP-
JIUHAT x(1) u y(t) mnockoctu xOy.

3aodaua 2.
DNeKTPOH (IO3UTPOH) BbUIETaeT U3 ToukH 7y = (0,0,0) ¢ HaYaIBbHOM CKOPOCTHIO U B INIOCKOCTH
xOy 1of OCTpbIM yriioM a K ocu Ox B 00J1aCTh, 3aMIOJIHEHHYIO OJJHOPOIHBIM 3JIEKTPUUECKUM T10-

"
nem HanpsbkeHHoctd E = (0,0,0). HaiiTi TpaekTopuio ABMKEHHS 3JIEKTPOHA (TO3UTPOHA).

3aoaua 3.
Teno OpoIIeHO C MOBEPXHOCTH 3eMJIM € HavaJIbHOM CKOpOCThIO Vy < ./ gR. Ilpu xakom 3Hade-
HUH yTia £ MeXIy CKOPOCTBIO M KacaTesIbHOW K 3eMJie JalbHOCTh I0JIeTa MaKCUMalbHa?

Bapuanr 8.

3aodaua 1.
Touxa gBuXeTcs Mo mapaboie y(x) = kx’ Tak, 4To ee yCKOpEHHe NapajiensHo ocd Oy U PaBHO

a. OnpenenuTbs KOMIIOHEHTBI Wz U W), YCKOPEHUS TOUKH KaK (PyHKIIUH BPEMEHHU.
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3aoaua 2.
DneKTpoH (MO3UTPOH) BBUIETACT U3 TOYKM HAvalla CUCTEMbI KOOPIAMHAT C HAYAIBHONH CKOPOCTHIO

Vo = (Vycosa,Vysina,0) ¢ ocTpeIM yIJIOM o B 00JacTh, 3alOJIHCHHYIO OJHOPOJHBIM Mar-

5
HUTHBIM mosieM HanpsbkenHoctu H = (0,0, H). Haiftu u n300pa3suTh TPACKTOPHIO IBHUKCHHUS
3JIEKTpOHA (ITO3UTPOHA).

3aoaua 3.
Touka Macchl 71 IBUXKETCS 110 TOPU3OHTAIIBHOM, TJIaJIKOW TUIOCKOCTH. JTa TOUYKA COEUHEHA CO

BTOPOM TOYKOM MAacCChl /712 HEPACTSKUMOM HUTBHIO, MPOACTON 4Yepe3 OTBEPCTUE B IUIOCKOCTH.
Bropast Touka MOXET nepemelarbcs B OJHOPOAHOM IOJI€ TSDKECTU TOJBKO IO BEPTHKAIH.
Haiitn o06nacTh, B KOTOPOW PACMOIOKEHA TPACKTOPHs MEPBOM TOUYKH, €CJIM B HAYAJIbHBIA MO-
MEHT BPEMEHHM OHAa HAXOAWIACh HA PACCTOSSHUHU Op OT OTBEPCTHS M HMENA CKOPOCThb L@
HAIpPaBJIEHHYIO NEPIEHANKYJIISIPHO PAINyC-BEKTOPY TOUKH, IPOBEJEHHOMY OT OTBEPCTHS.

Bapuant 9.

3aoaua 1.

Touka gBUXKETCA 10 CIMpANN P = a-€% Tak, 4TO paJualibHas COCTABIIAIONIAs €€ YCKOPEHHsI paBHA
Hyito. [Tokazate, 4TO aGCONMIOTHBIE BETMYUHBI CKOPOCTH U YCKOPEHUS TOUKH MPOHOPIIHOHATIBHBI

P.

3aoaua 2.

OmnpenenuTs yroyi HakJOHa K TOPU30HTY, O] KOTOPBIM JIOJDKEH BBUICTETh CHapsA U3 rayOULlbl ¢
HAYaJIbHOM CKOPOCTBIO V), 4TOOBI MPOJIETETh MAKCUMAIBHOE PACcCCTOSIHUE. YUYEeCTh TPEHUE CHa-
psina o BO3OyX.

3aoaua 3.
Haiitu oTKIOHEHHE BEPTUKAIBHO MAJAIOIIETO Tela, MOAHSATOrO HaJl MOBEPXHOCTHIO 3eMIIM HA

BBICOTY h, ot BepTUKaU. To ke [ Tena, OPOIIEeHHOTO BEPTUKAIBHO BBEPX, MOCIE €0 MaAcHUs
Ha 3eMIIIO.

BapuanT 10.

3aoaua 1.

Touka nuxkercs no 3akony 7(t) = (a cos(wt), b sin(wt),0). HallTu TpacKTOPHIO JBHKEHUS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCHMOCTH OT BPEMEHH, a TAKIKE CBS3b MEXKIy YCKOPCHHU-
€M H PaJnyC-BEKTOPOM.

3aoaua 2.

[Ilapuk Maccel m MajaeT Ha TOPU3OHTAILHYIO TUIOCKOCTh C BBICOTHI /. HadaabHast CKOPOCTH I1a-
pUKa paBHa HYNIO. J[BI>KEHHE MMPOUCXOIUT B Cpefie C KBaJAPATHUYHBIM IO CKOPOCTH COIPOTHUBIIE-
HueM. HaliTu BBICOTY MobpeMa IapuKa /; mociie yrpyroro yaapa o IioCKOCTb.

3aoaua 3.
HaiiTi 3akoH aBwkeHus 3apsaa B marautHoM nosie H = (0,0, Hy cos %). HauanbHbie ycinoBus B

nexapToBhIX KoopauHarax umerot Bug 7(0) = 0; 7(0) = (0,w - a,0); w = eHy/mc.
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BapuanT 11.

3aoaua 1.

Touka IBMKETCA MO IUIUINCY C MOIYOCAMU d U b u nocrosiHHO# CEKTOPHUAIBHON CKOPOCTBIO O).
Haiitu yckopeHue Touku Kak (QyHKIIMIO KOOPIUHAT.

3aoaua 2.

Teno nBmxercst B OJHOPOAHOM ToJie TsbkecTH 3emiid. Cujia COMPOTUBIIEHUS CPEJIbl TPOTIOPIIUO-
HaJbHA KBaJIpaTy CKOPOCTH. B HayallbHBI MOMEHT BPEMEHHU TEJIO HAaXOJUJIOCh Ha BbICOTE H, a
€ro CKOpOCTbh paBHsIach HyI0. HaillT 3aBUCMMOCTB CKOPOCTH OT BPEMEHH, CKOPOCTH OT BBICO-
THI ¥ BBICOTHI OT BPEMEHH.

3aoaua 3.
PaccrostHre MeXIy KaToJ0M U aHOJIOM B IJIOCKOM MarHeTpoOHE PaBHO d, pa3HOCTh OTEHIIUAIOB

U, a HanpsyKEHHOCTh MAarHUTHOTO MOJsA H. DJIEKTPOHBI YMMUTHUPYIOTCA C KaToJa C HYJEBOM
HavyaJbHOU CKOPOCTHIO. [Ipu kakom 3HaueHuu 1osisi H TOK B MarHETPOHE OTCYTCTBYET?

Bapuanr 12.

3aoaua 1.

Touka ABMYKETCA MO BILUIMICY C MOAYyOCIMH @ U b ¢ TOCTOSHHON MO BENMYMHE CKOPOCTBIO Vj.
OnpenenuTb yCKOPEHHUE U CKOPOCTh TOYKHU KaK (YHKIIMU KOOPIUHAT.

3aoaua 2.

- — .
3apsia € IBHKETCS B TI0JI€ C HANPSOKEHHOCTBIO E = Ey7, sin(z/a) 3nekTpuveckoro OHIyJsTo-
pa. B nasansusiit Moment Bpemenu 7(0) = 0, vU(0) = vyn,. Haiiti 3aKkoH qBUKEHUS 3apsa.

3aoaua 3.
— 7 o
3apsn e IBUKETCS B MOJIE MarHUTHOTO MOHomoust H = 93 Haiitu unTerpan ABmxeHus, cie-

IYIOIIUN U3 3aKOHA U3MEHEHUS MOMEHTA UMITYJIbCa 3apsijia.
BapuanT 13.

3aoaua 1.

Touka ABMMKETCS MO IUIOCKON TPACKTOPUHU C MOCTOSSHHOW CEKTOPUAIBHOM CKOPOCTBIO, MPUYEM
BEJIMYMHA JIMHEWHON CKOPOCTH TOYKM OOPATHO MPOMOPLHMOHAIBHA €€ PACCTOSHUIO P OT Hayala
KoopauHar. HaliTy ypaBHEHHME TPacKTOpPHH, 3aKOH JIBIKEHMs 7(t) ¥ YyCKOPEHHE TOUKH W Kak
GyHKIMIO p, €cl 3a1aHbl HadanbHble yenosus: 7(0) = 7y u ¥(0) = v,.

3aoaua 2.

DIIEKTPOH JBHMKETCS B MATHUTHOM I10JI€ ¢ HanpsbkeHHocThio H = Hy1l, cos(ay). Haiitu 3akon
JIBOKEHHSI ¥ TPAEKTOPHIO JIEKTPOHA, €CIIM B HAYaIbHBIA MoMeHT Bpemenu: 7(0) = 0 u v(0) =

. >
Yolly .

3aoaua 3.

3aps € OBUXKETCA B OAHOPOJHOM ITOCTOSSHHOM MarHUTHOM IoJie. JlokaszaTe, 4To 11 MOMEHTa
— — —> e - —

uMIysibca M 3apsiaa UMeeT MeCTO MHTerpall Asvxenus MH + 2o [r X H ] =C.
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Bapuanr 14.

3aoaua 1.

Touka ABMKETCS B IUIOCKOCTH TaK, 4TO €¢ CEeKTOPUAbHAs CKOPOCTh 0: = kp?/2, a yron Mexay
YCKOPEHUEM U PaJUyC-BEKTOPOM TOYKU MOCTOSIHEH U paBeH 45°. HailTu 3aKkoH ABUXKEHUS U
ypaBHEHHE TPACKTOPHHM TOYKU TMPHU CIEAYIOMNX HAaYalbHBIX yciaoBusix: p(0) = 0, ¢0) = 0 u

p(0) = a.

3aoaua 2.
DJNIEKTPOHHO-JTyueBass TPyOKa IMOMEIIEeHa B OJHOPOJHOEC MarHUTHOE MOJIe, HaNpsHKEHHOCTh H
KOTOPOTO TEPIECHIUKYIISIPHA TUIOCKOCTH dKpaHa. DJIEKTPOHBI BIETAIOT B 3JIEKTPOHHO-IIYYEBYIO

TpYOKY U3 3JIEKTPOHHOM MYIIKH C COCTABJIAIONIEH CKOPOCTU U BIOJb OCU TPYOKH U COCTaBIISIO-

el CKOPOCTH Vy TepIIeHauKYIsIpHO ocu. [Ipu kakoit mymmHe TpyOKu L Bce 3IeKTPOHBI cPOKyCH-
pYIOTCSl B OJJTHOM TOYKE dKpaHa?

3aoaua 3.
BriBecTu BbIpayke€HUS JUIsl IEPBOM U BTOPOM KOCMUYECKUX CKOPOCTEW B3JIETa CO 3BE3/bI (IIJIaHE-
ThI) Macchl M u paauyca R.

Bapuanr 15.

3aoaua 1.
Touka aBmxkeTcs o cdepe, mpuyeM B 000K MOMEHT BPEMEHH CKOPOCTh TOUKH OOpa3yeT Io-

CTOSIHHBIN yroJ OL ¢ MepuauanoM. Halitu ypaBHEeHUE TPACKTOPUH TOUKHU.

3aodaua 2.
Teno nBuxkeTcs B 1oJie ¢ MOTEHIMAIBHOW SHEPTUEH:

U {—kox, x <0,
xX) =
kix%/2, x > 0.
Haiitu mepuon konebaHuit Tena, KaK 1eIoro.

3aoaua 3.
Haiitu coOGCTBEHHYIO IPaBUTALMOHHYIO SHEPTUIO OAHOPOAHOrO mapa Macchl M u paguyca d.

KonTpoubsHnas pabora Ne2

Bbuaer 1
3aoaua 1.

Haiitu nuddepennnansaoe ceuenue paccesuus do = do(0) mpu paccestHuM MaTepHaIbHBIX TO-
9eK Ha abCOJIIOTHO TBEPJOM mIape paauyca R kak GyHKINIO yIiaa paccesHusl.

3aoaua 2.
Haiitn HOpManbHBIE KOOPAUHATH &7, 6 1 COOTBETCTBYIOIIME YAaCTOTHl HOPMAIBHBIX KOJICOAHUI
@1, @2 JUIS1 YKa3aHHON HA PUCYHKE CHCTEMBI.
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Bbujaer 2

3aoaua 1.

Poii MmereopuToB HasleTaeT Ha 3Be3y maccol M, paauyca R co ckopocTbio vy. Hailtu ceuenue
3axBaTa METEOPUTOB 3BE3/10M.

3aoaua 2.

Haiitn HOpManbHble KOOpAUHATHI @7, 6> 1 COOTBETCTBYIOLME YaCTOThl HOPMAJIbHBIX KoJeOaHUH
@1, @2 U151 YKa3aHHOU HA PUCYHKE CHCTEMBI.

buaer 3
3aodaua 1.
Teno magaet ¢ BbICOTHI A 6€3 HaUYaIbHON CKOPOCTH BEPTHKAILHO BHU3. OIEHUTH BEIMYHHY OT-
KJIOHEHUsI OT BEPTUKAJIU (M HalpaBJieHWE OTKJIOHEHUS B TOUKE MaJIEHUs Ha MUPOTe SpociaBis -
57°) ipu h =1 xwm.

3aoaua 2.

DIIEKTPOH JIBIXKETCSI B TIOCTOSSHHOM MarHMTHOM TioJie HanpsbkeHHoctu H. Haiitu dynkiuro Jla-
T'paH’Ka U UHTCTpaJibl ABUXKCHUS.

Bbuaer 4.
3aoaua 1.

[lynda B3neraeT BEPTUKAIBHO BBEPX C HAYaJIbHOM CKOPOCTHIO V9.OLEHUTHh BEJIMYUHY U HaIpaB-

JICHUE €€ OTKJIOHECHHS OT BEPTUKAIM B TOUKE MaeHus Ha mmpoTe Apocnasis (57°) npu vo = 700
M/Ccex.

3aoaua 2.

Touka Macchl m ABUKETCS IO IIaIKOM MOBEPXHOCTH KOHYCA C YIJIOM 20, PU BEPIIUHE, OCh KO-
Hyca pacroyiokeHa BepTukaiabHo. Haliti pynkuuio Jlarpanxka v nHTErpanbl IBUKEHUS TOUKH.

buaer 5
3aodaua 1.
Haiitu ceuenue 3axBara MydKa 4acTHI] C HAYaIbHON CKOPOCTBIO Vg Ha notennuane U = - o/r? (a
>0).
3aoaua 2.
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Touka m; xataeTcs MO TOPU3OHTAIBHOU TUIOCKOCTH O€3 TPEeHHs, TOYKa MM2 JIBUXKETCS CTPOro

BepTUKaNBHO. JlmuHa HUTH L Ppin < P < Pmax - HAATH Opin, Pmax, TPU HAYATBHBIX YCIOBHSAX:

P(0) = po, 5(0) = 0, $(0) = w.

P My
m
2

Buaer 6.
3aoaua 1.
Haiiti ceuenue 3axBara my4ka 4acTHI[ ¢ HaYaJIbHOM CKOPOCTHIO Vg Ha notenumaie U = - o/ (a
>0).
3aoaua 2.

Touka M xaTaeTcsi IO TOPU3OHTAIBHOMN MJIOCKOCTH 0€3 TPEeHHUs, TOUKa M2 COeIMHEHa C M| HU-
ThIO JyiHbI [. Haiiti ¢pyaknumio Jlarpanka U HHTETpasibl IBHYKCHUS CUCTEMBI.

m,

buaer 7.
3aoaua 1.
Haiitu nuddepennunansrnoe ceuenne paccesuus B none U = a/r (o > 0) mydka yacTuIil ¢ Macca-
MU M1 1 HA4aJIbHBIMU CKOPOCTSIMH Vo .

3aoaua 2.

Touka mojgBECA MATEMATHYECKOTO MAasTHHKA KOJEOJETCS MO 3aKoHY S(7) B BEPTUKAIBHOM
HarnpaBieHuu. Halitu ¢hynkumro Jlarpanka v ypaBHEHHUE JTBUKCHUS.

3aoaua 3.
KonebarenpHas cucrema onucsiBaetcs ¢pyHkiuei Jlarpanxka:

m m-w
L =?(3'c2 + y2) —T(x2 + y2) + axy

HaiitTu HopmanibHBIE KOOPIMHATHI U COOTBETCTBYIOIINE UM YaCTOTHI KOJIEOAHUN CHCTEMBI?

Bbujaer 8
3aoaua 1.
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Haiitu cooTHOIIEHNE MEXAY YIJIOM PacCEesHHs B CHCTEME LIEHTpa NHEPLMH U YTJIOM PACCEsSHUs
HaJIETAIOLIEN CO CKOPOCTBIO V¢ Ha MMILEHb YacTULbl (M1 = M2, Ti€ M1 - Macca HeJleTarolen
YacTUIbl, M2 - Macca YaCTHUIII MULIECHN).

3aoaua 2.
Haiitu pyskmuio Jlarpanya CUCTEMBI U TIEPBBIE HHTETPAJTbI IBHKCHHUS:

m K m,

— @R~

X

3aoaua 2.
Touka mojBeca MaTEeMaTHYECKOTO MasTHUKA OBICTPO OCHMJUIMPYET MO0 TOPU3OHTAIN IO 3aKOHY

s(t) = a-cos(y) (y » \/%). HccreoBaTh MONOKEHHS YCTOMYMBOTO PABHOBECHS MAasTHHKA.

Bbuaer 9.
3aoaua 1.

Touka MojBeca MaTEMaTHYECKOTO MAsTHUKA JUTMHBI [, Macchl 711 KONEOIIETCs MO BEPTUKATH TI0
3aKoHy S(1) = a-cos(y). ccnenosath BO3MOKHOCTD MAPAMETPUIECKOTO PE3OHAHCA B CHCTEME.

3aoaua 2.
Haiitu coOcTBeHHYI0 4acTOTY KOJIeOaHUsI MasiTHUKA!

k m Kk
777 aCal /7

buaer 10.
3aoaua 1.

JIIMHAa MaTeMaTHYECKOTO MasTHHKA MacChl M M3MeHseTcs 1o 3akony /(1) = ly + a-cos(y).
HccrenoBath BO3MOKHOCTh APAMETPHYECKOTO PE3OHAHCA B CHCTEME.

3aoaua 2.
[IlapuKy cOOOIIAIOT CKOPOCTh Uy TOPH30HTAILHO, 110 KaCaTEbHON K BHYTPEHHEH MOBEPXHOCTH

nonychepsl paguyca R. Halit, mpy kakoM COOTHOIIEHHH HAYAILHOTO TOJIOKEHHS U HAuaIbHOM
CKOPOCTH LIAPUK MPHU ABMXKEHUH JIMILIb KOCHETCS Kpas MoycQepsl.

Bujer 11
3aoaua 1.

Haiitu muddepennmansaoe ceuenne paccesans do = do(0) mpu paccessHIM MaTepUATTbHBIX TO-
4yeK Ha aOCOIIFOTHO TBEPJOM Iape paauyca R kak (GyHKIHIO yria paccesHusl.
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3aoaua 2.

Haiitn HOpMasbHbIE KOOPAMHATHI &7, 62 M COOTBETCTBYIOIME YaCTOTHl HOPMAJIBHBIX KOJIECOAHUI
@1, @2 U151 YKa3aHHOU HA PUCYHKE CHCTEMBI.

Bbujer 12

3aoaua 1.

Poii meTeopuTOB HaneTaeT Ha 3Be31y Maccol M, paguyca R co ckopocThio vg. HaliTu ceuenue
3axBaTa METECOPUTOB 3BE3I0M.

3aoaua 2.

Haiitn HopMasbHbIe KOOpIUHATEL &7, 62 U COOTBETCTBYIOIUINE YaCTOTHl HOPMAJBHBIX KOJeOaHUN
@1, @ U151 yKa3aHHOW HA PUCYHKE CHCTEMBI.

L
m
L
m
Bujer 13

3aoaua 1.
Teno magaet ¢ BbICOTHI A 6€3 HaYaIbHON CKOPOCTH BEPTHKAILHO BHU3. OIEHUTH BEIMYHHY OT-

KJIOHEHHsI OT BEPTUKAIU (M HAIlPaBJICHUE OTKIIOHEHUS B TOUKE MaJCHHs Ha MUpPOTe Spocnasis -
57°)npu h =1 km.

3aoaua 2.

DIIEKTPOH JIBMXKETCSI B TIOCTOSSHHOM MarHMTHOM TioJie HanpsbkeHHoctu H. Haiitu dynkiuro Jla-
T'paH’Ka U UHTCTpaJibl ABUXKCHUS.

bujer 14.
3aoaua 1.

[lynd B37eTaeT BEpTUKAIbHO BBEPX C HaYaJIbHON CKOPOCTBIO Vg. OLIEHUTh BEIUYMHY U HalpaBs-

JICHHE ee OTKJIOHEHHUsI OT BEPTUKAJIM B TOUKE MajieHus Ha mmpore Spocnasis (57°) npu vo = 700
M/cex.
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3aoaua 2.

Touka Maccel m IBHYKETCS IO TIaJKOW MOBEPXHOCTH KOHYCA € YIJIOM 20, ITPH BEPIINHE, OCh KO-
Hyca pacroioxeHa BepTukanbHo. Haittu ¢ynknmio Jlarpanxka n MHTErpaibl IBUKEHUS TOUKH.

Bbuaer 15
3aoaua 1.

Haiitu ceuenue 3axBara MydKa 4acTHI] C HA4aIbHOU CKOPOCTBIO Vg Ha notennuane U = - o/r? (a
> 0).

3aoaua 2.
Touka M KaTaeTcs MO TOPU3OHTATBHOW TUIOCKOCTH 0€3 TPEeHWs, TOUKa M2 JIBUXKETCS CTPOTO

BepTUKaNBHO. JlmuHa HUTH L POpin < P < Pmax - HAATH Omin, Pmax, TPU HAYATBHBIX yCIOBHSAX:

P(0) = po, 5(0) = 0, $(0) = w.

pm,

KonTpoubnas pa6ora Ne3

Bbujaer 1

3aoaua 1.
Brruncnuts ckobku Ilyaccona {x? px}.

3aoaua 2.
Haiitu pemenne ypaBaenus ['ammibToHa-Sko0u A7 37€KTPOHA BO BHEIIIHEM MarHUTHOM I10JI€
(1exkapTOBBI KOOPIMHATHI).

3aoaua 3.

Haiitu muddepennmansaoe ceuenue paccesans do = do(0) mpu paccessHIM MaTepUATTbHBIX TO-
4yeK Ha a0COIIFOTHO TBEPOM Iape paauyca R kak GyHKIHIO yria paccesHusl.

buaer 2.
3aoaua 1.
Beruuciauts cko0Oku Ilyaccona {x, ps?}.

3aoaua 2.
Haiitu pemenne ypaBuenus ['ammibToHa-SK00H 17151 3JIEKTpOHA BO BHEIITHEM MAarHUTHOM IIOJIC
(IMITUHAPUYIECKUE KOOPIUHATHI).
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3aoaua 3.
Haiitu momHoe ceueHne paccesiHusl MaTepUAIbHBIX TOUEK Ha aOCOTIOTHO TBEPJIOM IIape paanyca
R.

Bbujer 3.

3aoaua 1.
Beruucants ckobku [Tyaccona {py’, My}.

3aoaua 2.
Haiitu pemenue ypaBHeHus: [ 'aMuiibToHa-AKkoOU I TOUKM MAacCOd M B OJHOPOJHOM TpaBHUTa-
I[IMOHHOM IIOJIC.

3aoaua 3.
Poii MmereopuToB HasleTaeT Ha 3Be3y maccol M, paauyca R co ckopocTbio vy. Hailtu ceuenue
3axBaTa METEOPUTOB 3BE3/10M.

Bbujer 4.

3aodaua 1.
Beruuciuts ckobku Ilyaccona {x?, M,}.

3aodaua 2.
HaiiTn MexaHn4eckoe IecTBHE sl OCUUILIATOPA, TPOXOAILIETO Yepe3 TOUKH X (1) = X1, X(12) =
X2

3aoaua 3.
Haiitu nuddepenunansnoe ceuenune paccesuus do = do(0) npu paccessHUM MaTepUaTbHBIX TO-
YyeK Ha a0COJIIOTHO TBEPJOM Ilape paguyca R kak QyHKIHIO yriia paccesHus..

Buaer 5.

3aodaua 1.
Boeruncnuts ckoOku [lyaccona { My, My} .

3aoaua 2.
Haiitu nelictBue a1 3apsna, ABWKYILETOCS B OJHOPOAHOM MarHuTHOM moie (7(t;) =

7,7 (ty) = 13).

3aoaua 3.
Omnpenenuth 3QHEKTHBHOE CEYEHUE 3aXBaTa IyYKa YaCTHII MacChl M, CKOPOCTH Vg Ha MOTEHIIU-
ane U=- a/r?, > 0.

Buaer 6.
3aoaua 1.
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Boeraucnuts ckobku [lyaccona { My, M;}.

3aoaua 2.
Ucnons3ys ckobku Ilyaccona, mokas3aTb, 4T0 UMIYJILC po COXpaHsercs, ecnu H(qi,... qs, pi1 ...
Ps) HE U3MEHSIETCS IIPU CIIBUTE B IPOCTPAHCTBE (§a — o T Aa).

3aoaua 3.
OnpenenuTh CEYCHHWE 3axBaTa ITIydyKa YacTHI[ MacChl M, CKOPOCTH Vp Ha TOTEHI[HAIC
U=-a/3 a>0.

Bbuaer 7.

3aoaua 1.
Borunciants ckobku [lyaccona {M2, M;}.

3aoaua 2.

Hcnonb3ys ckobku Ilyaccona, moka3aTh, 4TO MOMEHT CUCTEMBI COXpAHSIETCS, eclid ee | aMuib-
N P&
a=1 2mg
poTa B IPOCTPAHCTBE.

ToHuan H = ), + U(#4,...,7Ty) MHBapMaHTEH OTHOCUTEIBHO OECKOHEYHO MAJoro IOBO-

3aoaua 3.
Onpenenuth CeuEeHHE 3axBaTa Iy4yKa 4YacTUIl MacChl M, CKOPOCTH Vg Ha TMOTEHILHAJE
U=-a/r,a>0,n>2.

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

Ucnonb3ys ckobku Ilyaccona, mokasarh, 4To pH ABMKEHUU B Tosie U(7) cOXpaHSIeTCs MOMEHT
MMITYJIbCa YaCTHUIIBIL.

3aoaua 3.

N300pa3uth nuarpaMMy UMITYJIBCOB IPU YIIPYTOM PACCESTHUHM YaCTHUI] MacChl My, CKOPOCTH V7 Ha
HETOABMKHOW MHUIIICHH (YaCTHUIbI MACChl M2), M1 > Hl.

Buiaer 9.
3aoaua 1.
Boruncnuts ckoOku [lyaccona {H, ﬁz}, H= % + U(7).
3aoaua 2.

Touxka nmoaBcCa Mar€MaTud4CCKOro MasTHUKa KoJieOJIeTes 1o BCpPTUKAIU C 4acTOTOM Y >> \/%

HaiiTi nosnoxeHusi yCTOM4MBOTO PAaBHOBECHS.

3aodaua 3.
N300pa3uTth nuarpaMmy UMITYJIbCOB IPU YIPYTOM PACCESTHUHM YaCTHUIl MACChI #17, CKOPOCTH V] Ha
HETIOJIBMKHOM MUIIIEHH (YaCTUIIBI MACChl M12), M < m2, Hip = my,
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1.2 Cniucoxk BONPOCOB U (MJIM) 32JJaHUH ISl IPOBEACHUA NIPOMEKYTOUYHOM aTTecTAllUun

Cnmcox BONPOCOB K 3a4eTy
Ha 3audere mpomepsiercsi chopmupoBanHocth kommneteHiuu OIIK-1, (nagukarop WUJI-
OIlK-1_1).

1. KunemaTuka MarepuaibHOM TOYKU. Pananyc-BeKTOp, CKOPOCTh M YCKOPEHHUE B JIEKap-
TOBOM U ceprUECKOl crcTeMax KOOpIUHAT.

2. KuneMaTuka MatepuanbHON TOUYKU. Paguyc-BeKTOp, CKOPOCTh U YCKOPEHUE B IIWJIMH-
JIPUYECKON M €CTECTBEHHOM CUCTeMaxX KOOpIUHAT.

3. Ilonstue o cune u macce. MHepimanbHble cucTeMsbl oTcyeTa. 3akoHbl Hetotona. Ilpe-
O6paBOBaHI/I}I T'anuies u MMPUHIHUIT OTHOCHUTCIBHOCTHU T'anunes.

4. IMnyibC 1 MOMEHT MMILYJIbCa MAaTEPUATIbHON TOUKU. 3aKOHBI U3MEHEHUS U COXPaHE-
HUS.

5. MexaHnueckasi SJHEprusi MaTepUaIbHON TOUYKU. 3aKOH U3MEHEHHS U COXPaHEHHUS MOJI-
HOM MEXaHUYECKOU YHEPrUU MaTEPUAILHON TOUKH.

6. JIBuKeHHE TOUKH B MOJIE LIEHTPATBbHBIX CHII. DPPEKTUBHBIN noTeHnan. ®uHUTHOE U
MHQUHUTHOE ABMIKEHHE. Y CIIOBUE Ma/IEHUs Ha LIEHTD.

7. 3anauya Kenepa. [loctanoBka 3a1aun v BBIBOJ, YPaBHEHUS TPACKTOPUH.
8. 3agaua Kemiepa. AHanu3 ypaBHEHUs TPACKTOPHUH U BBIBOJ 3aKOHOB Kerepa.

9. UMnynbc 1 MOMEHT UMITYJIbCa CUCTEMBbl MaTepUaIbHBIX TOUEK. 3aKOHBI U3MEHEHUS U
COXpaHEHHUS.

10. Mexanuueckasi SHEpPIrus CUCTEMbl MaTEpUaIbHBIX TOYEK. 3aKOHbI U3MEHEHUS U CO-
XpaHEHHUS.

11. 3agaya AByX Te.

12. JIBr>keHrEe TOYKH MEPEMEHHON MacChl. Y paBHEHHE MeniepcKkoro.

13. MuddepennmranbHOe U MOTHOE CEYCHHE YMPYToro paccesHus. OU3NUECKHil CMBICIL.
HuddepennnanbHoe U MOJHOE CEUEHHE PACCESTHUS TOYEYHBIX YACTUIl Ha aOCOJIIOTHO
TBEP/IOM IIape.

14. 3amaua Pezepdopaa.

15. KunemaTtuka TBep0TO Tena. Y bl ditnepa. MaTtpuiia moBopoTa.

16. BekTop OECKOHEYHO Majoro MoBOpPOTa. YTIIOBas CKOPOCTh TBepaoro tena. Kunema-
TUYecKue GopmyIbl Ditnepa.
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17. CkopoCTh U YCKOPEHHE MATEPUATBLHON TOYKH B HEMHEPLMAIBHONW CUCTEME OTCUETa.
Cuiibl HHEPIIUY.

18. ®ynkuus Jlarpanxka. Mexanndeckoe aerctsue. [[puHIIMN HaUMEHBIIETO NEUCTBHUS.

19. YpaBuenue Jlarpanxa-Jusiepa g CUCTEMbl MaTEPUAIBHBIX TOYEK MPHU y4eTe JUC-
cunanuu. Css3p ypaBHeHuil Jlarpanxka-Oinepa u Il 3akona HeroToHa.

20. O6006meHHBIN oTeHIMan. O000IIeHHbIe TOTeHIINATbHBIE CHITbL. [loTeHInan 3apsaa
BO BHEIITHEM DJICKTPOMArHUTHOM ITOJIE.

21. JInuHaMHYECKHE CUCTEMBI C MEXaHUYCCKUMHU CBI3IMU. OO0O0IIEeHHBIC HE3aBHUCH-
Mble KOOpauHaThl. KpuTepun He3aBUCMMOCTH KOOpAMHAT.

22. VpaBHenue Jlarpamxka-Jiinepa B 0000IIEHHBIX HE3aBUCUMBIX KoopauHaTtax. OOmas
CTPYKTypa KHHETHYCCKOW SHEPTUU B 00OOIICHHBIX HE3aBHCHMBIX KOOPIMHATAX.

23. O000IEHHBIN UMITYJILC U 0000IIIEHHAsT YHEPTHUS, 3aKOHBI U3MEHEHHS U COXPAaHCHUS.
[uknnyeckue KOOpAUHATHI.
Cnucok BONPOCOB K IK3aMeEHY:

1. KunemaTuka MarepuaibHOM TOYKU. Pananyc-BeKTOp, CKOPOCTh M YCKOPEHHUE B JIEKap-
TOBOM U ceprUECKOl crucTeMax KOOpIUHAT.

2. KuneMaTuka MaTepuanbHON TOUYKU. Paguyc-BeKTOp, CKOPOCTh U YCKOPEHUE B IIWJIMH-
JIPUYECKON M €CTECTBEHHOM CUCTeMaxX KOOpIUHAT.

3. Ilonstue o cune u macce. MHepimanbHble cucTeMbl oTcyeTa. 3akoHbl Hetotona. Ilpe-
O6paBOBaHI/I}I T'anuies u MMPUHIMUIT OTHOCHUTCIBHOCTHU T'anunes.

4. IMnyibC 1 MOMEHT MMILYJIbCa MAaTEPUATIbHON TOUKU. 3aKOHBI U3MEHEHUS U COXpaHE-
HUS.

5. MexaHnueckasi SJHEprusi MaTepUaIbHON TOUYKU. 3aKOH U3MEHEHHS M COXPaHEHHUS MOJI-
HOM MEXaHUYECKOU YHEPruy MaTEpPUAILHON TOUKH.

6. JIBI>KeHUE TOYKH B TOJI€ LIEHTPAIbHBIX cril. D (eKTUBHBIN noTeHman. OUHUTHOE U
UHQUHUTHOE ABMIKEHHE. Y CIIOBHE Ma/IEHUs Ha LIEHTD.

7. 3anaya Kenepa. [loctanoBka 3a1aun v BBIBOJ, YPaBHEHUS TPACKTOPHH.
8. 3agava Kemiepa. AHanu3 ypaBHEHUs TPACKTOPHUM U BBIBOJ 3aKOHOB Kerepa.

9. UMIy1b¢ 1 MOMEHT UMITYJIbCA CUCTEMBI MAaTEPUATIBHBIX TOYEK. 3aKOHBI
N3MCHCHUA U COXPAaHCHHA.

10. Mexanuueckasi SHEpPIrus CUCTEMbl MaTEpUaIbHBIX TOYEK. 3aKOHBI U3MEHEHUS U CO-
XpaHEHHUS.
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11. 3agaya aByX Te.

12. JIBr>keHuEe TOYKH MEPEMEHHON MacChl. Y paBHEHHE MeniepcKkoro.

13. MuddepennmanbHOe U MOTHOE CEYCHHE YMPYToro paccesHus. OU3NIECKHil CMBICIL.
JuddepennnanbHoe U MOTHOE CEUEHHE PACCESTHUS TOYEYHBIX YACTUIl HAa aOCOJIIOTHO
TBEP/IOM IIape.

14. 3amaua Peszepdopna.

15. KunemaTtuka TBep0TO TEna. Y bl Jitnepa. MaTtpuia moBopoTa.

16. BekTop OECKOHEYHO Majoro MOBOPOTA. YTIIOBas CKOPOCTh TBepaoro teia. Kunema-
TUYecKue GopmyIisl Ditnepa.

17. CkopoCTh U YCKOPEHHE MATEPUATIBLHON TOYKM B HEMHEPLMAIBHONW CUCTEME OTCUETa.
Cuiibl HHEPIIUY.

18. ®ynkuus Jlarpanxka. Mexannueckoe aerctsue. [[puHIMN HaMMEHBIIEro
JIECUCTBUSL.

19. VYpaBuenue Jlarpanka-Oiinepa uisi CHCTEMbl MaTepUaIbHBIX TOYEK IIPHU Y4eTe TuC-
cunanuu. CBa3p ypaBHeHul Jlarpanxa-Oiniepa u Il 3akona HerotoHa.

20. O6006mmeHHbIN moTeHnuain. O600IeHHBIC TOTCHITHANBHBIC CUIIbL. [loTeHITMan 3apsa
BO BHCIITHEM BHCKTpOMaFHI/ITHOM I10JIC.

21. JInHAMUYECKHUE CHUCTEMBI ¢ MEXaHMYECKMMH CBsA3sIMHU. OOOOIICHHBIC HE3aBUCHMBIC
KOOpAUHATH. KpuTepnu He3aBUCUMOCTH KOOPIMHAT.

22. YpaBuenue Jlarpanxka-Diisiepa B 0000IICHHBIX HE3aBUCUMBIX KoopauHaTax. OOmas
CTPYKTYpa KMHETHUYECKOW YHEPTUU B 00OOIIEHHBIX HE3aBUCHMBIX KOOPANHATAX.

23. O6001IeHHBII UMITYJIbC M 0000IICHHAS SHEPTHs, 3aKOHBI U3MEHEHHS U COXPaHEHHUSL.
[lukmnaeckie KOOpJMHATHI.

24. TlonoxxeHne yCTOHIMBOTO PABHOBECHSI MEXaHUYECKON CHCTEMBI, HEOOXOAMMOE YCIIO0-
Bue. @ynkuus Jlarpanka B IpuOIMKEHUH TMHEWHBIX KOJIeOaHMH.

25. JIuHeliHble OJTHOMEPHBIEC KOJIeOaHuUs.

26. JluneitHple KoJeOaHUsS MEXAaHUYECKOW CHCTEMbI B OTCYTCTBUHU nuccunarmu. Cob-
CTBEHHbBIE YaCTOTBHI.

27. JluneiiHple KoJieOaHUST MEXaHMYECKOW CHUCTEMBI B OTCYTCTBUHU auccumaruu. Hop-
MaJIbHBIC KOOpI[I/IHaTBI.

28. JIuHelinple KoJIeOaHUsI MEXaHMYECKOW CUCTEMBI TPU HATMYUU TPEHHUSL.
29. BoiHyX/1IeHHBIE OTHOMEpHBIE KosieOaHus. Pezonanc.

30. BeiHyX1eHHBIE KOJIeOaHUsT MEXaHUYECKON CUCTEMBI (KaueCTBEHHAS KapTHHA).
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31. ®ynkuus 'amunbrona. Kanonnueckue ypasuenus I'amunprona. [lonstue o ¢pazoBom
IPOCTPAHCTBE.

32. IlonsiTie 0 kKaHOHMYECKOM aHcamoOiie. Teopema JImyBwis 0 coxpaHeHUHn (Pa3oBOTO
00beMa KAHOHUYECKOTO aHCAMOJTSL.

33. Cko6ku Ilyaccona, ux cBoiictBa. Teopema Ilyaccona. @yHmaaMeHTalbHbIE CKOOKH
Ilyaccona.

34. JleticTBue, Kak (DYHKIMS OT KOOPAWHAT U BpeMeHH. Y paBHeHUe | aMmuibToHa-K00M.
Teopema Sxobu.

35. Paznenenue nepeMeHHbIX B ypaBHeHHH [ aMuibToHa-SIKOOH.

36. YpaBHeHUE OBUKEHMS TBEpAOro Tena. MMmynbc, MOMEHT UMITyJIbCa U KHHETHYECKAs]
JHEPIruUs NPOU3BOJIBHO ABMKYIIETOCS TBEPAOIO TEIA.

37. MOMEHT uMIyJibca U KHHETUYECKask SHEPTUs BPALIAOIIETrocsi TBEpA0ro Tena. TeH3op
AHEPLUH.

38. I'maBHBIE OCH U IVIaBHBIE MOMEHTHI TEH30PAa MHEPLUMH U UX CBS3b C CUMMETpUEN pac-
IIpeIeNIEHNUs MAacChl Tea.

39. JIBr>keHue TBEPIOro Tella C OJHOM 3aKPEINICHHOM TOYKOW. Y paBHEHHS Diliiepa.
40. ITnockonapamiebHOE ABUKEHHE TBEPAOTO Tena. PU3NYeCKuil MasTHUK.
IIpaBusa BeIcTaB/IeHHs OLIEHKH HA JK3aMeHe M 3aueTe.

B sx3aMeHanmoHHble OMIIET BKIIIOYAETCS 1Ba TEOpEeTUYECKUX Borpoca. Ha moaroTosky k
OTBETY JlaeTcs He MeHee 1yaca.

[To utoram sKk3amMeHa BBICTABISIETCS OJHA U3 OLEHOK: «OTJIMYHOY», «XOPOIIOY», «YyAOBJe-
TBOPUTEIBHOY UM «HEYAOBIETBOPUTEIHHOY.

B 3aBucuMocTH OT ypoBHS C(HOPMUPOBAHHOCTH KaXKAOH KOMIIETECHIIMHA IO OKOHYaHHHU
OCBOCHUS NUCHUIJIMHBI CTYACHTY BBICTABJIACTCA OLICHKA. I[J'ISI JAUCHUIUINH, U3YYaCMbIX B TCUC-
HHUE HECKOJBKUX CEMECTPOB, OIICHKA MOYKET BBICTABIISITHCS HE TOJIBKO MO OKOHYAHUHU €€ OCBOE-
HUS, HO U B IPOMEXKYTOUHBIX CEMeCTpax. Buj oleHKH («OTIMYHOY», «XOPOLIO», «YJOBIETBOPHU-
TEJIEHOY», «HEYJOBIECTBOPHUTEIBHO», «3aUTCHO», «HE3aYTCHO») OIpeNeNsieTcss pabodeld mpo-
FpaMMOﬁ JUCHUIIIIMHBI B COOTBETCTBUHU C y‘ICGHBIM IIJIAHOM.

Onenka «OTJMYHO» BBICTABISICTCS CTYJCHTY, KOTOPBIH JEMOHCTPUPYET TIyOOKOoe U
IIOJIHOE BJIAJICHUE COJEPKAaHUEM Marepuasa U MOHATUHHBIM allapaToM TEOPETHYECKOW MeXa-
HUKH; OCYIIECTBIISICT MEKIIPEAMETHBIC CBSI3U; YMEET CBS3bIBATH TEOPHIO C MPaKTHUKOW. CTyaeHT
AacT Pa3sBCPHYTHIC, IMOJIHBIC U YCTKHUC OTBCTHI Ha BOIIPOCHI 9K3aMCHAITMOHHOT'O 6HHeTa n O0II0JI-
HUTEIBHBIC BOMPOCHI, COOTIOAAET JIOTHIECKYIO TTOCIIEA0BATEIFHOCT MPU M3JI0KEHHH MaTepha-
J1a. FpaMOTHO HCIOJIB3YCT TCPMHUHOJIOTHUIO TeOpeTquCKOﬁ MEXaHUKHU

Onenka «Xopouio» BBICTABISIETCS CTYJIEHTY, OTBET KOTOPOTO Ha dK3aMEHE B IEJIOM CO-
OTBCTCTBYIOT YKA3aHHBIM BBIIIC KPUTCPHUAM, HO OTIINYACTCA MEHBIIEH OGCTOHTGHBHOCTBIO, TIy-
OMHOM, 000CHOBAaHHOCTHIO U TIOJIHOTOW. B 0TBETE MMEIOT MECTO OT/IeTbHBIE HETOYHOCTH (HECY-
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IIECTBEHHBIE OMIMOKH), KOTOPHIC MCIPABIISIOTCS CAMHM CTYICHTOM ITOCIIE JHOMOJHHUTEIBHBIX U
(MTM) YTOYHSIIOIUX BOMTPOCOB dK3aMEHATOPA.

OneHka «Y10BJ€TBOPUTEIbHO» BBICTABIISICTCS CTYICHTY, KOTOPBIN JaeT HEOCTATOYHO
IMMOJIHBIC U MOCJICIOBATCIILHBIC OTBCTHI HAa BOIIPOCHI 3K3aMCHAITUOHHOT'O 6I/IJIeTa U OOIIOJIHUTCIIb-
HBIE BOTIPOCHI, HO TIPH 3TOM JICMOHCTPHUPYET YMEHHUE BBIJICIUTH CYIIECTBEHHBIE M HECYIIECTBECH-
HBIC MIPHU3HAKU U YCTAHOBUTH NPUUYNHHO-CICACTBCHHBIC CBA3U. OTBeTHI U3JIaTaeTCs B TCPpMHHAX
TEOPETUYECKONH MEXaHWKH, HO TIPU 3TOM JOIyCKAIOTCS OMIMOKW B OMPEICIICHHH M PACKPBITHH
HEKOTOPBIX OCHOBHBIX MOHATHH, (POPMYIMPOBKE MOJOKEHUH, KOTOPBIE CTYICHT 3aTpyIHSICTCS
UCTIPAaBUTh CaMOCTOATENbHO. [Ipu apryMeHTannu OTBETa CTYIACHT HE OOOCHOBBIBAET CBOM CYK-
JCHUA. Ha gactp AOMOJHUTCIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHIACTCA OAaTb OTBCT WJIM OACT HC-
BEPHBIC OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIH AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS; OECTOPSIOYHO W HEYBEPEHHO HW3jIaracT MaTepuall; He
YMCCT BBIACIIATH INITABHOC U BTOPOCTCIICHHOC, HC YMCCT COCAUHATL TCOPCTUUCCKHUC ITOJIOKCHUSA C
NPaKTUKOM, HE YCTaHABIMBACT MEXKIIPSIMETHBIC CBS3H, JIOIYyCKAeT IpyObie OMMOKH MpH OTpe-
ACJIICHUU CYUIHOCTU PACKPbIBACMBIX HOHHTHﬁ, HBHGHHﬁ, BCJICACTBUC HCIIOHHMMAHUSA HUX CYIIC-
CTBCHHBIX M HECYIIECTBCHHBIX MPU3HAKOB M CBS3CH; JacT HETOIHBIC OTBETHI, JIOTHKA M MOCTIe-
AOBATCIBHOCTD U3JIOKCHUS KOTOPBLIX UMCIOT CYHICCTBCHHBIC U NPUHIUIIMAJIBHBIC HAPYIICHU A, B
OTBETaxX OTCYTCTBYIOT BBIBOJBI. J|OTIONHHUTENBHBIC M YTOYHSIONIME BOMPOCHI dK3aMeHATOpa He
IMPUBOJAAT K KOPPCKOHUU OTBCTOB CTYJACHTA. Ha OCHOBHYIO 4YaCTb JOIOJIHUTCIIBHBIX BOIIPOCOB
CTYACHT 3aTPyIHSETCS JaTh OTBET WM JIa€T HEBEPHBIC OTBETHI.

OL[CHKa «Hey,I[OBJ'IeTBOpI/ITCJ'IBHO» BBICTABJISICTCA TAKXKE CTYACHTY, KOTOpI:IfI B34JI DK3aMCHa-
LIPIOHHI:Iﬁ 6I/IJ'ICT, HO OTB€YATh OTKa3aJICs.

OrneHka «3a4eT» BBICTABISCTCS CTYACHTY, Y KOTOPOTO KaKJas KOMITETCHIHs (TIOJHO-
CTBIO WJIM YaCTHYHO (popMupyemast TaHHON AMCUUIUIMHOW) COpMHUpPOBaHA HE HUXKeE, YeM Ha I0-
POTOBOM YpOBHE.

OI_IGHKa «HE3a4YTCHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'O XOTA 651 OJHAa KOMIICTCHI A
(TTOTTHOCTBIO WJIM YacTHUYHO (popMuUpyemas JaHHON TUCHUIIINHON) chOpMHUpOBaHA HUKE, YEM
Ha TIOPOTOBOM ypPOBHE.
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IIpuio:xkenne Ne2 k padoyeil mporpaMme I CHUANINHbBI
«TeopeTrnyeckass MEXaHUKA)»

Metoauyeckue yKasaHus AJIsl CTYI€HTOB 10 OCBOCHHUIO JUCHUIIIHHBI
HuctummHa « TeopeTndeckass MEXaHUKay SBISICTCS MEPBBIM U3 KYPCOB TEOPETUUECKOM (PU3UKH.
ITo »TOM mpuuMHE Ha 3aHATHUAX 110 JAHHOMY Kypcy OoOydaroIiuecs: TOJIKHBI OCBOUTb OCHOBHBIE
MOHATUS U METOABI, HauboJiee YacTo BCTpEUaroIIMecs B 3a/ayax TeopeTHueckon ¢usuku. B
JAHHOM Kypce CTYIEHTbI Ha MPAaKTUYECKUX 3aHATUAX MOAPOOHO pa3duparoT (puznyeckue 3aja-
4y, MPEACTABIIONME UHTEPEC KaK C KOHLENTYalIbHOM, TaK U C METOAUYECKOM TOYKHU 3PEHUSL.
VYnop ciaenyer clienars Ha JOrHYECKYt0 000CHOBAaHHOCTb U IIPOCTOTY BBIKJIAIOK.

OcHOBHOM 3ajadell CTylIeHTa SIBIAETCS TO, YTOOBI IMOCIE M3YYEHHUS Kypca KaXKAbI CTYICHT
JOJDKEH YETKO YCBOUTH HE TOJIBKO OCHOBHBIE MOHATHS Kypca «TeopeTnyeckas MexaHHUKa», HO H,
B JIOIIOJIHEHHE K HEMY JIOJIKEH BJIAJIETh METOJaMU PEIICHUS 3a/1a4 MTOBBILLIEHHOIO YPOBHS CIIOXK-
HocTH. K TakuM 3amagam OTHOCATCS: 3a7add, pEIlaeMbIe IO TEOPUU BO3MYILIEHHUE, PACCESHUE
OBICTPBIX YacTull, rnpeodbpazoBanus ¢pyHkimu Jlarpamxka u agpyrue. OcBOeHHE MaTeMaTHYeCKUX
METOZIOB B paMKax H3y4aeMOro Kypca HEBO3MOXXHO 0€3 MpPaKTUYECKUX 3aHATUH U OOJbIIOrO
quca yIpakKHEHUH, 3HAYUTENbHAs 70151 KOTOPBIX JOJDKHA OBITh BBIMOJHEHA CTYJIEHTOM CaMo-
CTOATENBHO.

BrinonHenne nOMalHUX 3aJaHUN CTYyJIEHTAMHM HAaXOAMUTCS MOJ IPUCTAIBHBIM BHUMaHUEM IIpe-
[IO/1aBaTeNsl, HO HY’)KHO y4€CTb, YTO OJIMH - JBa pa3a 3a CEMECTP IIPOBOAATCS KOHTPOJIbHBIE Me-
poIpHsATHs, YTOOBI OCYIIECTBISATH MOHUTOPUHT 3a YCIIEBAEMOCTBHIO CTYJCHTOB U BBISBISATH OT-
cTaolMX. B KOHIIe cemecTpa K 3aU€THBIM MEPOIIPUATHUSAM JIOIYCKAIOTCS TOJIBKO T€ 00y4aroliue-
Cs1, KOTOpBIE HE UMEIOT 3aI0JDKEHHOCTEM U HEUCIIPABIICHHBIX HEYIO0BIETBOPUTEIBHBIX OTMETOK.
DK3aMeH MPOBOAUTCS B YCTHOU (hopme.

B kauecTBe IOATOTOBKU K KOHTPOJIBHOMY MEPOIPHUATUIO B KOHIE CEMECTpa CTyAEHTaM IIpejyla-
raeTcsi CaMOCTOSTENIBHO pa3o0paTh OOJIbIIOE KOJMYECTBO YIPAXKHEHUH Ha BCE M3YyYEHHBIE B
paMKax JaHHOTO Kypca TeMbl. Pemenue 6a30BBIX 3a/1a4 JOJDKHO MPOUCXOIUTH MO KOHTPOJIEM
IIPENoaaBaTellsd Ha MPAKTUYECKUX 3aHATHAX, OCHOBHAA K€ JOJIS YIPAXHEHUHN peIacTcs CTyAcH-
TOM CaMOCTOSITENILHO B CBOOOHOE BpeMsl. Takke B X0J1e MOATOTOBKH K 3K3aMEHY 00y4aroImnii-
Csl IOJKEH BBIyYMTh OCHOBHBIE ONPEAEICHHUS U TEPMUHBI 110 COOCTBEHHBIM 3aIHUCSM, JHOO0 1O
y4eOHOI TUTepaType Kak OCHOBHOM, TaK U JIOTIOJTHUTEIHHOM.

JleKIIMOHHBIE 3aHATHS JOJKHBI OBITh 3aKPEIJICHbI NMPAKTHUYECKUMH 3aHATHSMH, Ha KOTOPBIX
CTYAEHTBI IPUOOPETAIOT HABBIK BBIUMCIICHUS M aHAJINM3a MIOCTABIECHHON 3a7jauydl U MOJy4€HHOIO
pe3yibTara.

1. UnTerpupoBanme ypaBHeHHs JIBUKEHUSI CUCTEM € O/JHOM CTeNeHbI0 CBO-
001bI.

1.1. OnpenenuTh 3aKOH JBUKCHHS YacTHIlBI B Tojie U ().

Pexomenoayuu: Hzobpasums 3a0annvlii nomenyuan Ha oocke. Onpedenums mouku nogopoma
u obaracmu QuHUMHO20 U UHDUHUMHO20 O08UdNCeHUs. Mnmezpuposaruem noay4ums 3aKOH O8U-
JHCeHUs.

1.2. OnpenenuTh 3aKOH ABUKEHHUS YaCTHUI[bl HA YYacCTKE, HE COJIEpPKAIEM TOYEK OCTaHOBOK,
BBI3BaHHBIN fo0aBieHreM K momo U(x) mamoit no6asku 6U(x). MccnenoBath mpUMeHHU-
MOCTb MOJIYYCHHBIX PEe3yJIbTAaTOB BOIU3U TOUYKHA OCTAHOBKH.

Pekomenoayuu: Pacckazamsb 0 memooe 803MyWeHUll 8 3a0a4ax MexXaHuKu U 0COOEHHOCMAX e20

npuUMeHeHUs 801U3U MOUeK OCMAHOBKU.



1.3. Ompenenuts U3MEHEHUE TIeproia GUHUTHOTO TBU)KEHUS YaCTHIIBI, BHI3BAHHOE JO0OABIICHH-
em k noito U (x) manoit no6asku U (x).

Pexomenoauuu: Hcnonvzys pesyiomam npeovioyueli 3a0ayu, onpeoeiums Memooom 803M)-
WeHull usMeHeHue nepuooa PUHUMHO20 OBUNCEHUS YACHUYDL.

2. YpaBHeHHsI ABUKeHUsI. 3AKOHBI COXPAHEHMUS.

2.1 Yacruna B none U(x) = —Fx 3a Bpems T nnepemeniaercs u3 Touku x=0 B Touky x=a. Haiftu
3aKOH JIBMKCHHSI YACTHIIBI, PEATOaras, 9To OH uMeeT BUI X (t) = At? +Bt+C,u noaoupas
napameTpsl A, B, C Tak, 4T00BI ACCTBHE NMETI0 HAMMEHbBIIIEEe 3HAYCHUE.

Pexomenoauyuu: Cocmasums @yuxkyuio Jlacpansica u npounmezpuposams Oelicmsue ¢ Hell.
Hatimu munumym nonyuuswezocs vipasxcenus. Mcnonv3ys ypagueHue 08UNCEHUs U HAYAIbHbLE
yenosus, Haumu napamempst A, B, C.

2.2. C noMOIIbI0 HETIOCPECTBEHHBIX BBIUMCIIEHUH JOKAa3aTh KOBAPUAHTHOCTh ypaBHeHuUH Jla-
IpaHXa OTHOCHTEIBHO IIpeoOpazoBanus koopauHar q; = q;(Q4, @y, ..., Qs t) mpu i=1,...s.. .

Pexomenoayuu: Iloocmasus coomseemcmayoujee npeobpazosanue KOOpOUHam 8 ypasHeHue
Jlaepanoica u evinonHums Heobxoo0umoe ougpepernyuposarue.

2.3. HaiiTu 3akoHBI TpeoOpa3oBaHus SHEPTUH U 0000IIEHHBIX UMITYJILCOB TIPH MIPE0Opa3oBaHUU
koopauHat q; = q;(Q4,Q5, ..., Qs t) mpu i=1,...s..

Pexomenoayuu: Iloocmasus coomeemcmesyioujee npeodpaz08aHue KOOPOUHAM 6 SblPANCEHUS
07151 SHepeUU U 000OWEHHBIX UMNYIbCO8 U 8LINOIHUMb HeobXo0umoe oughghepenyuposaniie.

3. MaJasle kojsie0anusi cucteMbl. HopmajibHbIEe KOOPAMHATHI.

3.1. Yactuiia Maccel m, Hecynias 3apsij (, MOXET JABUTAThCS B IMOJIE€ TSHKECTU MO OKPYKHOCTH
paguyca R. B HI>KHER 9acTH OKPYKHOCTH 3aKpeIlIeH 3apsn . Halitu nonoxenue paBHOBECHs U
YacTOTy MaJbIX KOJICOAHUH.

Pexomenoayuu: 3anucamo ypasuenue osudxcenus. Ilonyuums uz ne2o uacmomy u nonodceHue
DABHOBECUL.

3.2. Haiitu ycraHoBUBIIHMECS MaJible KOJIOaHUs TUIOCKOTO MasiTHUKA, TOYKa KOTOPOT'O COBEpIIIa-
€T paBHOMEPHOE BpaIlleHHs C IO OKPYKHOCTH paaunyca R ¢ yactoToit o.
Pexomenoayuu: 3anucams ypasHerue 08UNCEHUS U PEUIUMb e20.

HaiiTu 3aK0H ABMKEHUS OCUWILIATOPA C TPEHUEM, MEPBOHAYAIBHO MOKOUBILETOCS, IO JEH-
cTBUeM cuiil F(t) = F cos(yt).
Pexomenoauuu: 3anucamo ypasHerue 0BUNCEHUS U peUiumb e20.

3.4 Tpu yacTuibl Macchl M, CBSI3aHHBIE IPYKUHKAMU, IBUTAIOTCS 110 KOJbIy. To4ka nojaseca
KOJIbl1a HemoABMKHA. Haiitu cBoOOIHBIE KOJIeOaHus cucTeMbl. HaiiTu HopMabHbBIE KOOPIUHATHI
U BBIPAa3UTh Yepe3 HuX QpyHkuuio Jlarpamxa.

Pexomenoayuu: 3anucamv ypasHnenue 08udCeHUs u pewums e2o. llepeimu K HOpMaIbHLIM KO-
opounamam u noayuumse @yukyuio Jlacpausrca.

3.5 Haiitu HOpMasibHBIE KOOPJAWHATHI TPEX OJUHAKOBBIX YACTHII, CBS3aHHBIX OJHMHAKOBBIMHU
NpY>XKHHAMHU U MOTYIIMX JIBUTATHCS TI0 KOJIBITY.

Pexomenoauuu: 3anucamo @yuxyuio Jlacpansxca oannoii cucmemol. Ilymem npeobpazosamuis

nepeimu K HOpMAaibHbIM KOOPOUHAMAM.
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4. CxoOxu Ilyaccona. Kanonuveckue npeodpazoBanus.

4.1 JleiictBue kak GyHKIUsA KoopauHart. [ToHas Bapuanus 1eMCTBUSI.
Pexomenoauuu: Ilonyyums Oeticmsue, Kak QYHKYui0 KOOPOUHAM U HAUMU e20 NOIHYIO 8apua-
yuro.

4.2 Ypauenus ['amunpToHA.
Pexomenoauuu: Pacckazams 0 memoouke nonyyeHus ypaeuwenuu Iamunvmona. Ilpusecmu
npumepbl.

4.3 Kanonnueckue npeodpazoBanus. [IponsBosias GyHKIHs.
Pexomenoayuu: Pacckazamv o0 KAHOHUYECKUX npeoOpa308aHusix u Npoussoosuel GyuKyuu,
KOMOPOU Xapakmepusyomcs Smu npeoopazoeanus: 6 mexanuxe. [lpusecmu npumepoi.

4.4 Cxo6xwu Ilyaccona
Pexomenoauuu: Hcxoos uz noinot npouzsooHol QyHKyuu KoOOpoOuHam, UMnyibCos U epemen
gvleecmu gvipasicenue 05 ckobok [lyaccona. Ommemums ux 6536 ¢ 3aKOHAMU COXPAHEHUSL.

5 Paccesinue yacTuil.

5.1 DddexTuBHOE ceueHne paccesHuUS.
Pexomenoayuu: Bsecmu nonamue s¢ghgpexmusnoco ceuenus. Ilpusecmu npumepuvl paccesust
yacmuy Ha abCONIOMHO MEepOOM ulapuKe U 8 3a0aHHOM NOMEHYUAe.

5.2. DddexTrBHOE CeueHue I “TajieHus” dacTull B 1ieHTp nois U (1)

Pexomenoayuu: Chopmynuposams yciosue «nadenus» 4acmuy Ha YyeHmp nois u Césa3ams e2o
€ MAKCUMANIbHbIM NPUYenbHulM paccmoanuem. [lonyuums coomeemcemayouee ceuenue.
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