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1. Ilesin 0CBOEGHHUSA TMCITHILINHBI

[ensimu ocBoeHUsI TUCHUIUTUHBEI « TeopeTudeckas MEXaHHUKay SIBISIOTCS OCHOBHBIE (U-
3UYECKUE MPUHIUITBI U METOJbl AHAIUTUYECKOW MEXaHMKH. 3HAHUE aHATUTUYCCKON MEXaHUKH
BbIpa0aThIBAET y CTYICHTOB HABBIKM MOJCIUPOBAHUS (PU3UUECKUX SBICHUN M aHATUTHUYECKOTO
pelIeHus: BOSHUKAIOIINUX TP 3TOM 33]1a4.

2. Mecto nucunminnsl B ctpykrype OII 6akanaBpuara

JucuuruinHa «TeopeTnyeckas MEeXaHUKa» OTHOCUTCA K 00s3aTeIbHOM YacTH oOpa3oBa-
TEJILHOM MPOTPaMMBI M BXOAHT B MOAYJh «TeopeTnueckast pusuKay.

Jls OCBOEHHUSI JAHHOW AMCUUIUIMHOW CTYAEHTHI JOJKHBI BIIAJeTh MaTEMaTHUYECKUM arl-
apaToM BEKTOPHOTO M TEH30PHOTO aHalN3a, JTMHEHHON anreOpsl, nuddepeHnaTbHOr0 HCYHC-
JIeHUs1, YMETb pellaTb OCHOBHbBIE THUITbI JU(PepeHIINaTbHbIX YPaBHEHUH.

[Tonyuennsie B kypce «TeopeTnueckas MEXaHUKa» 3HAHUS HEOOXOIUMBI I U3y4CHHS
HOCEAYIOIUX AUCHUILIMH Moayis «Teopetnueckas (usnka», a Takxke IS U3y4EHUs Mocie-
JYIOIIUX CHELUAIBHBIX KYPCOB.

3. [lnanupyemble pe3yabTaThl 00y4eHHs MO AUCHHUILIMHE, COOTHECEHHbIE C MJIAHHPYeMbI-
MHu pe3yabTraTamu ocBoeHusi OIl 0akanaBpuara

[Ipomecc m3ydeHus: TUCIUTUTMHEI HAIIPABJICH Ha (POPMHUPOBAHUE CICAYIONINX JIEMEHTOB
komneTeHnuii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuoOpereHus: cienyroux 3HAHUMH,
YMEHHM, HAaBBIKOB U (MJIM) OTbITA 1€ATEIbHOCTH:



dopmupyemasn

HNupukarop nocruaxe-

Ilepeuennb

KOMIIeTECHLHS HHSI KOMIIeTeHIHH IVIAHUPYEeMbIX Pe3y/1bTATOB 00y4eHHs
(koa u popmysm- | (xoa M popmMyTHPOBKA)
pOBKa)

ObmenpogeccuoHaJbHbIe KOMIIETEHIIUN

OIIK-1 Crnocoben
HCIIOJIB30BATh II0-
JIOKEHUS, 3aKOHBI
U METONBl ecTe-
CTBCHHBIX HAayK H

MaTEeMaTUKH IS
pereHus 3a71a4
WH)XEHEPHOU  Jies-
TEIBLHOCTH.

NO-OIIK-1 1 3naer
(hyHIaMEHTAIBHEIE 3a-
KOHBI IIPUPOJBL U OC-
HOBHBIE (PU3UYECKHE U
MaTeMaTH9IeCKHe 3aK0-
HBI.

3HaTh:
- 3aKOHBI U3MEHEHUS U COXPAHECHUSI UMITYJbCa, KU-
HETHYECKOTO MOMEHTa M 3HEPrMM M UX CBA3b CO
CBONCTBAMHU IPOCTPAHCTBA-BPEMEHU U C CHMMET-
pHUel CUIIOBBIX MTOJIEH.

Ymersn:
- pemaTh HMIMPOKUI KJIAcC 3a4ad O ABMXKCHHUHU CBO-
OO/IHBIX U OTPAaHUYCHHBIX MEXaHUIECKUX CHCTEM.

Baagers HaBbIKaMMu:
- pemieHHss OOBIKHOBEHHBIX IU(PEpEeHIIHATBHBIX
ypaBHeHu#t (ypaBHeHus Hproronma, Jlarpamka-
Oiinepa, ['amMunpTOHA).

NJ1-OTIK-1.2
CriocobeH MpUMEHSTh
(hu3nyecKue 3aKOHBI U
MaTeMaTHYECKHE METO-
JIBI JIJTSI pEIleHus 3a/1a9
TEOPETUUECKOTO U MPH-
KJIQJTHOTO XapaKTepa.

3HaTh:
- BapUALIMOHHBIC PUHIUIIEI MEXaHUKH,
- Meroanl Jlarpanxa, 'amunerona u ["amunbroHa-
SIxo0mu.

YMmeTh:
- MOJIb30BAThCSl 3aKOHAMHU COXPAaHCHHUS TPU pellie-
HMH 3a7a4 O IBMI)KEHHU MEXaHUYECKHUX CHUCTEM.

NA-OIIK-1.3

JleMOHCTpUpYy€eT HAaBBIKH
WCTIOJIh30BAHUS 3HAHUHT
(hU3UKA 1 MaTEMaTUKH
NPU pEeIICHUH TIPaKTHYe-
CKHUX 3a7a4.

Baagers HaBbIKaMu:

- HCIIOJIb30BaHUs BAPUAIMOHHOTO UCYHUCIICHUS B
MPIJIOKEHUH K BapUAIIIOHHBIM METOJaM MEXaHHUKH
(TpUHIMIT MUHUMAITEHOTO JeHCTBHSA, TpUHIUT Mo-
MePTION);

- UCTIOJIb30BaHUS METOOB Pa3/IeICHUs IepEeMEH-
HBIX B YPaBHEHHAX B YACTHBIX MTPOU3BOAHBIX (YpaB-
HeHus [ammnpToHa-SK00N).




4. O0beM, CTPYKTYpA U co/iepKaHue T CHUTITHHbI

OO01mas TpyJ0eMKOCTh AUCHHUIUINHBI COCTaBIsAET 3 3a4eTHhIe enuHullpl, 108 akan. daca.

Ne Tembl (pa3nesr) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0 KOH-
n/n AUCHUTIMHBI, £ | BKJIIOYAS CAMOCTOATE/NLHYIO Pa- | TPOJISt YCIeBACMOCTH
HX coJep:KaHue g 00Ty CTyEHTOB,
5 U UX TPY/10eMKOCTH ®opma NpoMeKYTOUHOI
o (B akageMHYeCKHUX 4Yacax) aTTecTAlMHU
(no cemecmpam)
KonTakTHas pabora
° 3
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OCHOBHbIE TIOHSTHS U 3a- 3amaHus IJs CaMOCTOS-
1 |KOHBI KJTACCHYECKON Me- 4 | 8 |10 6 TENBHOM PabOTHI.
XaHUKHU
3aKOHBI U3MEHEHHUS U CO-
XpaHEHUs UMITYJIbCA, MO 3a1aHH L CAMOCTOS-
2 [P yapea, 41616 0,5 6 TeNbHOI PaGOTH,
MEHTa UMITYJIbCa U DHEP- K
OHTpoOJIbHast paboTa Nel.
THH.
B ToM unciie ¢ 50 u JIOT 1
3amaHue IS cCaMOCTOS-
3 |YpaBHeHue Jlarpanxa. 4 |10 | 8 0,5 6 A A
TENbHOU PabOTHI.
B ToM uncite ¢ D0 u IOT 1
3amaHus 175 CaMOCTOS-
4  |Jlunelinble KoneOaHMS. 4 | 4 | 4 6 TEIBHON PaboTHI.
KontponbHas pabora Ne2.
VYpaBHenus ['amuiibToHa 1
3anaHus A7 CaMOCTOS-
5 |BapualMOHHBIE IIPUHIIN- 4 6 6 0,5 6 N
TeJbHON paboThHI
IBL.
B ToM uncite ¢ 50 u JIOT
05103 7,7 3adger
Bcero 108 yacoB 34 | 34 2 103|377
B ToM uncie ¢ 0 u JJOT 2




1.

Conep:xanue pasaeoB JUCHUIINHBI:

OcCHOBHBIC IIOHATHS U 32AKOHBI KJIACCHYECKON MEXaHUKH.

1.1. TeopeTnueckass MEXaHUKA - BBEICHUE U II€pBasl 4acTh Kypca TEOPETUYECKON MEXaHUKH.
[Ipenmer u3ydenus, npeaensl IPUMEHMMOCTH KJIIACCHYECKOW MEXaHUKHU M IIPUHIUII CO-
orBercTBUs. [IOHATHE O MaTepUalbHON TOYKE, MPOCTPAHCTBE, BPEMEHH, CUCTEMAX OT-
cyeTa M CUcTeMax KOOPAMHAT.

1.2. Kunematuka Touku. Pannyc-BeKTop, CKOPOCTb M YCKOPEHHE TOYKH B JEKAPTOBOM, IH-
JUHIPUYECKOHN, CPEPUIECKON U ECTECTBEHHON CUCTEMAaX KOOPAMHAT.

1.3. ITonatue o cune u macce. MHepuuaneHele cucteMsl oTcueTa U 3akoH Herorona. Ilpun-
[UII OTHOCUTEILHOCTH I anuies.

1.4. Pemienne ypaBHEHHMI TBMKEHUS M HayalbHbIE YCIOBHS (JBM)KEHHE TOYKH B 3aJaHHBIX
MOJISIX).

3aKOoHBI H3MEHEHUS] M COXPAHEHUS MMITYJIbCA, MOMEHTA UMITY/I1bCA U JHEPTHUM.

2.1. Umnynbc 1 MOMEHT UMITYJIbCA MaT€pUaIbHOM TOYKU. 3aKOHBI MX U3MEHEHHUS U COXpa-
HeHus. LleHTpanbHbIe CUTTBI.

2.2. DHeprusa MarepuanbHOM TOYKU. Cuiibl NOTEHLHMAIbHBIE, THPOCKONMUYECKUE, JTUCCHUIIA-
tuBHBIE. [TpuMepsl.

2.3. O6mue cBOMCTBA IBMYKEHUS MaTEPHAILHOM TOYKU B LIEHTPATLHO CUMMETPUYHOM IIOJIE.
[TocTranoBka 3aauu U TOJyYCHHE YPAaBHEHUH JIBIKEHUS M YPaBHEHUS TPACKTOPUHU M3
3aKOHOB COXpaHEHUS MOMEHTa HMITylibca U 3Hepruu. O0nacTh ABMKEHUS, yCIOBUE Ta-
JIEHUS Ha EHTP U 3aMKHYTOCTh TPACKTOPUH.

2.4. 3anaya Kemnnepa. I[loctaHoBKa 3a7auu U ompezeneHne o0IacTi JBUKEHHS C TTOMOIIBIO
apdexTrBHOTO NoTeHIMaNa. [lomydeHne ypaBHEHHsST TPACKTOPUU M3 3aKOHOB COXpaHe-
HUS MOMEHTOB UMITYJIbCa U DHEPTUU U €r0 aHaiu3. BrluucieHue nepuoaa oOpamieHus.
3akonsl Kerutepa.

2.5. Umnysibc 1 MOMEHT UMITYJIbCA CUCTEMBI MaT€pUAIbHBIX TOYEK. 3aKOHBI UX COXPaHEHUs
v n3MeHenus. Llentp macc.

2.6. DHeprus cUCTeMbl MaTE€pUAIbHBIX TOUYEK. 3aKOH €€ U3MEHEHMs M coxpaHeHus. CBs3b
3aKOHOB COXPAHEHUS C CUMMETPUEN CWIIOBBIX ITOJIEW U CO CBOMCTBAMM IIPOCTPAHCTBA U
BPEMEHH.

2.7. Teopema 0 BupHaje CHIL

Ypasuenue Jlarpanaxa.

4.1 IIpuHUMI HAaUMEHBIIETO AeHCTBUA. Y paBHeHUE Jlarpanxka-Oinepa.

4.2 OO00OIIEHHBIN TOTEHIIHAT U 0000IIIEHHBIE CUIIBL.

4.3. MexaHN4eCKUE CUCTEMBI CO CBSI3AMU. [ OJIOHOMHBIE U HETOJIOHOMHBIE, CTAallMOHAPHBIE
U HecTaloHapHbIe CBs3U. [loHsATHE 00 0000MIEHHBIX KOOpIMHATAX U CKOpocTax. Kpurepuit
HE3aBHUCHMOCTH KOOpPJMHAT B Clly4ae HaJOXKECHHs TIOJOHOMHBIX cBsized. UMcno creneHeu
CBOOOIBI.

4.4. YpasHenue Jlarpanka B He3aBUCHUMBIX KoopauHaTaX. O00OIIEHHBIH UMITYJIbC U 00600-
LICHHAs YHEPIUsl, 3aKOHBI U3MEHEHUs U coOXpaHeHus. [{uknrdeckue KOOpAuHaTHI.

JIuneiinple Ko1eOaHUs.

6.1. CoOcTBEeHHBIE OJTHOMEPHBIE KOJEOAHUS M XapaKTEepHbIE YepThl JTUHEHHOW TEOPUH Ma-
JBIX KOJICOaHMiA.

6.2 CoOcTBeHHBIE KOJIEOAHUS C HECKOIBKUMU CTENECHSIMHU CBOOOIBI MO/ ICWCTBUEM MOTCH-
nUabHbIX cuil. [TomokeHus ycTOMYUBOro paBHOBeCHA. J[0CTaTOYHBIN MPU3HAK YCTOMYHUBO-
CTH TIOJIOXKCHHS PaBHOBeCHs. XapaKTePUCTHUECKOE YPABHEHHE U COOCTBEHHBIE YACTOTHI.
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HopmanbHubie koneOaHus.

6.3 HopmanbHble KoOpauHaThl. DHeprus U GyHkuus Jlarpanxka B HOpManbHBIX KOOpAMHA-
Tax.

6.4 CoOcTBeHHBIE KOeOaHHUs CUCTEM INPH HAJIMYUM TMPOCKONUYECKUX U JUCCUITATUBHBIX
CHIL.

6.5 Bo30yxaeHHble KoeOaHHsI U PE30HAHC B CUCTEMax C OJHON M HECKOJIBKUMH CTETICHS-
MU CBOOO/IBI.

5. YpaBHenus I'aMuIbTOHA M BapHALMOHHBIE IPHHIUINBI.
7.1 KaHonuueckue ypaBHeHus ['aMuiIbTOHA.
7.2 dazoBoe mpocTpancTBo. Teopema JImyBHIUIS 0 coXpaHeHUH Pa30BOro oobeMa aHCaM-
01151 MEXaHUYECKUX CHCTEM.
7.3 Cxo6xku Ilyaccona. Teopema Ilyaccona.
7.4 Teopema Skobu. Metox pa3neneHusl IepeMEHHBIX B ypaBHeHHH | aMuibToHa-k00H.
AHanorus Mexxy JBUKEHHUEM MaTepUAIbHOM TOUKHU U BOJIHOBBIM IIPOLIECCOM.
7.5 AnuabGaTHuecKue MHBApHAHTHI (Ha MpUMEpe MaTeMaTHUYeCKOro MasTHHKA C MEIJICHHO
MEHSIIOIIEHCS JUTMHOW TTO/IBECA).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCTIOJIb3yeMble MPH OCYLIECTBJIEHUN 00Pa30BaTeIbLHOI0
npouecca no JTUCHUIINHE

BBoanas Jekuusi — 1aeT nNepBoe LENIOCTHOE NPECTAaBICHUE O AUCLUILINHE U OPUEHTH-
PYET CTyIeHTa B CUCTEME U3YUYEHUsI JaHHON AMCUUIUINHBL. CTyAEeHThl 3HAKOMSTCS ¢ Ha3HAaYEHU-
€M U 3a/ladyaMu Kypca, ero poJibl0 U MECTOM B CUCTEME YYEOHBIX JUCLHUIUIMH U B CUCTEME MOJ-
TOTOBKH B 1enoM. Jlaercst kpaTkuii 0030p Kypca, UCTOpHUSl pa3BUTHs HAYKH M MIPAKTUKH, TOCTH-
KEHHUs B 3TOU cepe, UMEHA N3BECTHBIX YUEHBIX, U3/IaratoTcs MepCreKTUBHbIC HAPaBJICHUS UC-
cnenoBaHuil. Ha 3Toi neKunu BBICKA3bIBAIOTCS METOJWYECKUE M OPraHU3AallMOHHBIE OCOOEHHO-
CTH pabOoThl B paMKaxX JaHHOM JUCLMIUIMHBL, a TaK)Ke JAeTCsl aHaIU3 peKOMEHAyeMol yueOHO-
METOJINYECKON JTUTEPATYPBHI.

AxaJeMu4ecKasi JeKIHs ¢ JIeMEHTaMHU JIeKIHU-0eceIbl — II0CIEJ0BATEIbHOE H3JI0-
KEHUE MaTepuaja, OCYIIECTBISEMOE IMPEUMYIIECTBEHHO B BHJE MOHOJOra IPEnoJaBaTels.
OJeMeHTh! JIeKIIMU-0eceibl 00ecreunBal0T KOHTAKT MPENoiaBaTelis ¢ ay JUTOpUEH, 4TO MO3BO-
JSIeT NpUBJIEKaTh BHUMAHUE CTYAEHTOB K HanOoJiee BaXKHBIM T€MaM JAMCLUILINHBI, AKTUBHO BO-
BJIEKaTh MX B y4eOHBIM mpoliecc, KOHTPOJIUPOBATh TEMIT U3JI0KEHUS y4eOHOro MaTepuania B 3a-
BHUCHUMOCTH OT YPOBHS €r0 BOCIPUATHUS.

IIpakTHyeckoe 3aHATHE — 3aHATUE, TOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH MU
HaBBIKOB 110 3aKPEIUICHUIO MOTYYEHHBIX Ha JIEKIUU 3HAHU.

KoncyabTanuu — Buj y4eOHbIX 3aHATHUH, ABISIOIIMNACSA OJHON U3 (hOpM KOHTPOJIS CaMo-
CTOSITENIbHOW pabOThI CTyIeHTOB. Ha KOHCYIbTaMsaxX 1Mo Mpoch0e CTyIEHTOB pacCMaTPHBAIOTCS
Haun0oJiee CI0KHbIE MOMEHTHI ITPU OCBOEHUH MaTepualla AUCLUILINHBI, IPE0oAaBaTelb OTBEYaeT
Ha BOIPOCHI CTYJEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IPOLIECCE CAMOCTOSATEIbHON pabOTHI.

B nporniecce o0yueHust UCMONB3YIOTCS CIEAYIONINE TEXHOIOTHH 3JIEKTPOHHOTO 00Y4YCHHUS
U TUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOIOTHHU:
JIeKTPOHHBbINA y4eOHbIN Kypc «Teopernueckasi mexanuka» B LMS DiiekTpOHHBIN
yausepcuter Moodle ApI'Y, B koTopom:
- TPEICTaBIICHBI 33aJJaHUS ISl CAMOCTOSITENILHON PabOThl 00yUYaAOIIUXCS IO TEMaM JTUCITH-
TUTMHBI;
- OCYHICCTBIACTCA MPOBCACHUC OTACIBbHBIX MGpOHpI/IHTI/Iﬁ TCKYIICTO KOHTPOJIA yCIICBac-
MOCTHU CTYJICHTOB;
- INPEICTABJIEHBI TEKCTHI JEKUMMU 10 OTAECIBHBIM TEMAaM JUCLUUILIAHBL,
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- MPEICTABJIEHBI IPaBUJIa MPOXOKICHUS TPOMEKYTOUYHOU ATTECTALMHU 110 JUCLIUIUINHE;

- TPEeICTaBIICH CIUCOK y4eOHOW JUTEepaTyphl, PEKOMEHIyeMOW ISl OCBOCHUS JAUCIIUTLIH-
HBI;

- mpexactasieHa uHGopmausa o popMe U BpeMeHU MPOBEACHUS KOHCYIbTAIMH MO JUCITH-
IJIMHE B PEKUME OHJIAMH;

- mocpenctsoM ¢Gopyma OCyIIECTBISETCS CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3auMO/IeH-
CTBHE MEXKy 00yUYalOIUMHUCS U MPEToJaBaTeIeM B paMKax U3yUeHUS UCITUTUTHHBI.

6. [lepeyenr HMH(MOPMANMOHHBLIX TEXHOJOTUH, WCMOJb3yeMbIX MNPH OCYHIECTBJIECHUHU
0o0pa30BaTeIbHOr0 MpoLecca MO JAUCUMILIMHE, BKJIKYasl IMepevyeHb JHLIEH3HUOHHOTO
NPOrpaMMHOI0 obecneyeHusi W HHGOPMAIMOHHBIX CHPABOYHBIX cHCTeM (NIpH
He00X0IUMOCTH)

B mpomiecce ocymecTBiieHnst 00pa3oBaTeIbHOTO Tpoliecca Mo AUCITUIUIMHE UCIIOTb3YIOT-
c:

JU1si POPMHUPOBAHUS MATEPUAJIOB /Il TEKYIErOo KOHTPOJIS YCIEBAEMOCTH W MIPOBEICHHUS
IPOMEKYTOUHOM aTTecTaruu, Jyist GOpMHPOBAHUS METOAMUECKUX MATEPHUAIIOB IO TUCITUTLINHE:

- mporpammbl Microsoft Office;

- u3garenbckas cucrtema LaTeX;

- Adobe Acrobat Reader.
7. llepeyeHb coBpeMeHHBIX NMPO(ecCHOHANBHBIX 0a3 JAHHBIX U UH(POPMANMOHHBIX CIpa-
BOYHBIX CHCTEM, MCIOJIb3yeMbIX NMPH OCYLIECTBJICHHMH 00pPa30BaTeJbHOr0 Mpoluecca Io
AMCUMILINHE (TPH He00XO0IMMOCTH)

B mpouiecce ocymiectBiieHnst 00pa3oBaTeIbHOTO Tpoliecca Mo AUCITUTUTMHE UCIIOIb3YIOT-
co:
ABTomartusupoBaHHas OnbIroTeyHO-MHPpOopMannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

8. IlepeueHb OCHOBHOI W JONOJHUTEIbHON y4eOHOI JUTepaTyphl, pecypcoB MH(popmanu-
OHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «MHTepHeT», HEOOXOAMMBIX /UISI OCBOCHMS AUCILH-
TUIMHBI

a) OCHOBHAasl JJUTepaTypa
1. TlaBnienko, FO. I'. 3agaun 1o TeopeTHdecKoil MeXaHuKe : yaeOHoe mocodue : J{s By30B. /
[TaBnenxo 1O. I'. - 2-e u3x. , mepepad. u non. - Mocksa : DUIMATIIUT, 2003. - 536 c. -
ISBN 5-9221-0302-4. - Tekct : anekrponnsiii // OBC "KoHcynbranT cTyneHTa" : [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN5922103024.html
2. TlaBrnenko, lO. I'. Jlekuuu no Teopernueckoit mexanuke / [Tapnenxko FO. I'. - Mockaa :
OU3SMATIIAT, 2002. - 392 c. - ISBN 5-9221-0241-9. - Tekcr : anextponHslii // ObC
"KoncynbranT crynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922102419.html
3. T'Bo3aeB A.A., OrueB U.C. N30pannbie 3a1a9u 10 Kypey « TeopeTndeckas MEXaHUKay.
— Spocnasns: Apl'Y, 2005. — 44 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20051708.pdf (3meKTpOHHBIIA pecypc)
0) 10MOJIHUTEJILHAS JIUTEepaTypa
1. Jlamnay, JI. [I. Teopernueckas ¢pusuka. Tom I. Mexanwuka : Yueb. moco0. : s By30B. /
Janpay JI. J1. , Jlubmmwmn E. M. - 5-e uza. , crepeort. - Mocksa : ®U3MATIIAT, 2012. -
224 c. - ISBN 978-5-9221-0819-5. - Tekcr : anekrponusiii // 36C "KoHcynbTaHT cTY-
nenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108195.html
2. Jlawpay, JI. JI. Teoperuueckas ¢usuka. T. VII. Teopus ynpyroctu : Yueb. moco0. :
s By3os. / Jlanpay JI. 1. , JIudmun E. M. - 5-e u3a. , crepeot. - Mocksa : DU3MA-




TJIUT, 2007. - 264 c. - ISBN 978-5-9221-0122-6. - Tekcr : anekrponnsiii // 9bC
"KoncynbranT cryaenra” : [caut]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922101226.html

9. MaTrepuajbHO-TeXHHYecKas 0a3a, Heo0OXoAUMAs /ISl OCYyIIEeCTBJICHUSI 00Pa30BaTeJIbLHOI0
npouecca no TUCIHUTIIHHE

MarepuanbHo-TeXHUYECKass 0a3a, HeOOXOoaUMast ISl OCYIIECTBICHHUSI 00pa30BaTEIHLHOTO
mpoliecca 1Mo AUCHUIUIMHE BKIIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEICHUS:

- yueOHbIe ayAUTOPUH IJI IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIe ayAUTOPUHU JJI TPOBEICHUS MPAKTUUECKUX 3aHATHI (CEMUHAPOB);

- yueOHbI€ ayAUTOPUH I IPOBEICHUS TPYNIOBBIX U MHINBUIYaIbHBIX KOHCYJIbTAIIHI;

- yueOHbIe ayJUTOPHUH AJIS TPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTa-
1wy,

- IOMENICHHUS JUIS CAaMOCTOSITEIHbHON pabOTHI;

- IOMCHICHUA [JIA XpaHCHUSA U HpO(l)PIJ'IaKTI/IT-IGCKOFO O6CJ'Iy)KI/IBaHI/I$I TEXHUYCCKUX
CpencTB 00y4YeHHUSI.

CHCHI/IaJ'IBHI)IG MOMCIICHHA YKOMIIJICKTOBAHbLI CPpEACTBAMU O6y‘ICHI/Iﬂ, ClIyXXallluMu JJ11
npecTaBieHus yueOHoM nH(OopMalny O0IBIION ayUTOPHH.

[TomemieHust 1T caMOCTOSATEBHON PAa0OTHl O0YUYAIONMUXCS OCHAIIECHBI KOMITBIOTCPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M obecrieueHueM JocTymna K
AJIEKTPOHHON MH(OpPMAIMOHHO-00pa3oBaTenbHOU cpeae Spl'Y.

ABTOp:

JotueHT kadenpsl TeOpeTHIeCKOr PU3NKH, K.().-M.H. M. B. MapTbiHOB



Ipuioxenne Nel k padoueil mporpamMme AUCHUIIIMHBI
«Teopernyeckasi MEXaHHKA»

DoHJ O1IEHOYHBIX CPeACTB
AJ1s1 MPOBe/IeHNsl TeKylero KOHTPOJIsA yCleBaeMOCTH
U MPOMEKYTOYHOI aTTecTAlMU CTYACHTOB
10 AUCHHIIHHE

1. TunoBble KOHTPOJbHbIE 32JAHUA U HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B Ipolecce TeKylero KOHTPoJIs ycrneBaeMoCTH

1.1 KoHTpoJsibHBbIE 321aHUS M HHbIE MATEPHUAJIBI,
HCMoJIb3yeMble B Mpoliecce TeKylleld aTTecTaluu

3agaHusi I CaAMOCTOAITEILHOM PadoThl
(OaHuble 3a0aHUsL BLINOIHAIOMCSL CILYOEHMOM CAMOCMOSAMENbHO
u npenoodagameinem 8 0033ameabHOM NOPsAOKe He NPOBEPAIOMCSL)

3aganus nmo reme Nel «OCHOBHBIC MOHATHS U 3aKOHBI KJIACCHYECKON MEXaHUKH»:
1.Touka nBHKETCS MO MIOCKOW TPAEKTOPUH C MOCTOSIHHOM CEKTOPHOU CKOPOCTHIO, IPUUEM
BEJIMYMHA JIMHEHHON CKOPOCTH OOpaTHO MPOIMOPLHUOHANbHA €€ PACCTOSHUIO P OT Havaja
KoopauHaT. HaliTu ypaBHEHHME TPaeKTOPHUH, 3aKOH JIBMXKEHUS I(t) U yCKOPEHHE TOUKH W
KaK QyHKIHUIO p, eciu 3a1anbl HadanbHbie yenoBus: 1'(0) = ry u v(0) = v,.
2. Touka JBMKETCA B IUIOCKOCTH TaK, 4TO €€ CEeKTOpHas CKOpOCTh 0, = kp?/2, a yron
MEXJy YCKOPEHHEM M paJuyC-BEKTOPOM TOYKHM IOCTOSHEH M paseH 45°. Haiitu 3akoH
JBUKEHHUSI M ypaBHEHHUE TPACKTOPUM TOYKU MPHU CIEAYIOUIMX Ha4yaJlbHBIX YCJIOBHSAX:
p(0)=0, 9(0)=0, p(0) = a.
3.Touka nBrxercs mo chepe, MpUIEM B 000 MOMEHT BPEMEHH CKOPOCTh TOUKH 00pasy-
€T IIOCTOSIHHBIN yToJ1 o ¢ MepuauaHoM. Haiitu ypaBHEHHE TPAaCKTOPUH TOUKHU.
4.BbIpa3uth paauyc KpUBU3HBI TPaeKTOPUH R Kak (yHKIMIO OT MTHOBEHHBIX J1€KapTOBBIX
KoopauHart x(t) u y(t) mrockoctu xOy.
5.Touka naBmxkeTcs 1o napadone y(x) = kx? Tax, uto eé yckopenune napamieasno ocu Oy u
paBHO a. OnpeAeauTb KOMIOHEHTbl W; U W, yCKOPEHHS TOUKHU KaK (YHKIIUU BPEMEHH.
6.Touka nBMKETCS MO criupanu p = ae? Tak, 4To paguanbHasl COCTAaBIAIOMAs e€ yCKope-
HUs paBHA Hymto. [loka3aTh, 4TO aOCOJIIOTHBIE BEIIMYMHBI CKOPOCTH U YCKOPEHHUS TOYKH
IPONOPLUOHAIIBHEI p.

3aganus no teme Ne2 «3aKoHbI H3MEHEHHUS U COXPAHEHHS UMITYJIbCA, MOMEHTA UMITYJIb-

€a M JHeprum»:
1.DneKTpoH ABMKETCS B MAarHUTHOM moJjie ¢ Hanpspkéanocteio H = Hyn, cos(ay). Haiitu
3aKOH JIBIKCHUS U TPACKTOPHIO AIICKTPOHA, €CITU B HaYaIbHbIit MOMEHT Bpemenu: r(0) = 0
u v(0) = yon,.
2.271eKTpOHHO-JTy4YeBass TpyOka MOMeEIeHa B OJHOPOJHOE MAarHUTHOE TI0Jie, HaIpsKEH-
HOCTb H KOTOpOro nepneHauKysspHa INIOCKOCTH 3KpaHa. DJIEKTPOHBI BJIETAIOT B JJIEK-
TPOHHO-JIyY€BYI0 TPYOKY U3 3JEKTPOHHOM MYIIKU C COCTABJISIOIIEH CKOPOCTH U BJIOJIb OCU
TPYOKH M COCTaBJISIONIEH CKOPOCTH UV NepHNeHIUKYIApHO ocu. [Ipu kakoit anmuHe TpyOku L
BCE AJICKTPOHBI C(HOKYCUPYIOTCSI B OHOM TOYKE dKpaHa?
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3.Teno nBWXETCS B MOJE C MOTCHIIMATILHON YHEPTUECH:
—kox, x <0,
Uy,
kqyx*, x > 0.
Haiitu mepuon konebaHuit Tena, KaK IEIoro.
4.9nexTpoH (mo3uTpoH) BhuleTaeT W3 Touku Iy = (0,0,0) ¢ HavanbHOI CKOPOCTHIO V, B
wiockocTy XOy moa ocTpeiM yrioM o K ocu Ox B 001acTh, 3alIOJHEHHYIO OJIHOPOJHBIM
snekTpuueckuM monieM Hanpspkéaaoctn E = (E(, 0,0). HaiiTu TpaeKkTOpHIO IBHKCHHS
AEKTpOHA (TTO3UTPOHA).
5.2neKkTpoH (MO3UTPOH) BBUIETAET M3 TOYKHM Hayajga CHUCTEMbl KOOpAMHAT C HadaJbHOU
CKOpPOCTBIO Vy = (Vg cosa,vysina,0) c ocTpsIM yIriioM o B 00J1aCTh, 3allOJIHEHHYIO OJI-
HOPOJHBIM MarHuTHBIM T1osieM Hanpsskéaaoctd H = (0,0, H). HaiiTi TpaeKTOpUIO JBHKE-
HUS DJIEKTPOHA (TIO3UTPOHA).
6.0mpenenanTb yroj HakjIOHa K TOPU30HTY, MOJ KOTOPHIM JOJDKEH BBUIETETh CHapsI U3
rayOHuIbl C HAa4YaJbHOM CKOPOCTBIO Vy, 4TOOBI MPOJIETETh MAaKCHMAaJbHOE PAaCCTOSIHUE.
YuecTh TpeHUE CHapAIa O BO3AYX.
3ananus nmo teme Ne3 «/IBHkeHHe OTHOCHTEIbHO HEMHEPUHAJIBHOM CHCTEMbI OTCYETA»:
1.Teno, mogHsATOE HA BHICOTY A, OTIycTUNU O€3 HadanbHON ckopocTH. [Ipu ycnoun h <«
Rg (rme Rg -pamuyc 3emMiM) HAWTH HANPaBJICHUE U OLEHUTH BEJIMYHMHY OTKIOHEHUS Tesa
OT BEPTUKAIM B MOMEHT MaJICHUS Ha 3€MITIO.
2 Ilyns BeIymIeHa U3 KapaOWHa BEPTHKAIBLHO BBEPX CO CKOPOCTHIO V. HaiiTh Hampasie-
HUE U OLICHUTh BEJIMUYHMHY OTKJIOHEHHUS IMyJIM OT BEPTUKAIN B MOMEHT MaICHUs Ha 3€MJIIO.
3aganus no reme Ne4 «Ypasuenue Jlarpanxar»:

1.BoccranoButh Bua GyHkiuu Jlarpanxka mo u3BeCTHOMY 3aKOHY OJHOMEPHOTO JBUKCHHUS
MaTepuaIbHOU TOYKU MaCCHI Mi:

2 at? 2
x4 (t) =x—(2)+ (xo + vot)~,

T€ Xo U V- HAYAJIbHBIE ITOJIOKEHUE U CKOPOCTh TOYKHU.
2.Touka Macchl m ABMXKETCS IO TUIAJKOM IMOBEPXHOCTH KOHYCA € YIVIOM 20, IIPY BEPILUUHE,
OCh KOHyCa pacroJjio’keHa BepTHKainbHO. Halitu yHkumio Jlarpana cuctemMbl U HEpBbIE
WHTETPaJIbl IBUKEHUS.
3.lIapuky cooOLAT CKOPOCTh V(, KOTOpasi HalpaBiIeHa FOPU30HTAIBHO BAOJb KacaTelb-
HOM K BHYTPEHHEW MOBEPXHOCTHU TNAAKON yamu-nonycdepsl paauyca a. Haiitu takoe co-
OTHOIIIEHHE HAa4aJIbHOTO TOJIO’KEHUS U CKOPOCTH ILAPHKA, IIPU KOTOPOM OH JIMILb KOCHETCS
Kpasi Jaliu.
4.B ropu30HTAJILHO PACIOJIOKEHHOM INIOCKOCTH CIETIaHO MaJIEHbKOE OTBEPCTHUE, YEPE3 KO-
TOpOE IpojeTa HUTh ANUHBI /. Ha KOHIIaX HUTH 3aKpeIUIeHbl TOYKU C MaccaMH MU M,
npru4EéM TOUYKA MAacChl My KaTaeTcs MO IUIOCKOCTH 0e3 TPEeHUs, a TOYKa MacChl M, COBEp-
maet koneOanus. Haiitu ¢pynkimio Jlarpanxka cucTeMbl U IepBbIe MHTETPAJIbI IBUKCHHUS.
3amanusa mo teMe Ne6 «JImHeHHBbIE KOJIEOaHH»:
1.IInockuM ABOMHBIM MaTeEMAaTUYECKUM MAasTHUKOM Ha3bIBAIOT J1BA MaTEMaTHUYECKUX MasiT-
HUKa, TOYKa MOJBECA NEPBOr0 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-
JMHATHl IBOMHOTO MaTEMAaTUYECKOr0 MasITHHKA.
2.Haiitu coOCTBEHHbIE YacTOTHl W1 U W, ¥ HOpPMaJbHblEe KOOPAMHATHI 611 6, CBSI3aHHBIX
MaTEMaTHYECKUX MasTHUKOB. CBSI3aHHBIMM Ha3bIBAIOTCS JBa MAaTEMaTHMUECKHUX MAasiTHUKA,
MaTepHaIbHbIE TOYKH KOTOPBIX CKPEIUIEHBI NPYKMHOH. CYUTATh TOYKHU MOJBECA MAATHH-
KOB PAcCIIOIOKEHHBIMH Ha OJJHOM BBICOTE, MX JJIMHBI U MacChl paBHBIMU / U m, COOTBET-
ctBeHHO. KoadpumumeHT jxECTKOCTH NPy KUHBI PUHATH PABHBIM A.
3.0npenenuTh MOJ0KEHWE YCTOHYMBOTO PAaBHOBECHS MasTHUKA JJIMHBI /, TOUKa MOJABEca

KOTOPOT'O COBEpLIAET BEPTUKAIbHbIE KOeOaHUs ¢ OOJIBIION YacTOTol ¥ >> wy = /g / I
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3aganus no reme Ne7 «YpasHenusi 'aMuiIbTOHA M BapHMallHOHHBIC IPHHIUIIBI)
1.Haiitu ¢pynkumio ['aMuibToHa 351€eKTpOHA B MOCTOSTHHOM OJHOPOJAHOM MarHWTHOM T0JIE B
JEKapTOBbIX U WIMHAPUYECKUX KOOPIMHATAX.
2.HaiiTn ypaBHEHME IBMKEHUS JJIEKTPOHA B MOCTOSIHHOM OAHOPOJHOM MAarHUTHOM IOJIE€ U
€ro MHTETpaJibl IBUKEHUS.
3.Haiitu ¢a30ByI0 TPaeKTOPHUIO OJHOMEPHOTO OCLMJUIATOpPA MAcChl 7 M 4YacTOThl w TpHU
HavanbHBIX yenoBusx x(0) = x, u x(0) = 0.
4.Haiitu neiicTBUe A1 OTHOMEPHOTO OCLMJUIATOPA MACChl 71 M YaCTOThI @ MPHU IPaHUYHBIX
yenoBusix x(0) = x; u x(T) = x5.
5.Haiitu momHbIi nHTETpan SIKoOH 3JEKTPOHA B IIOCTOSHHOM OJHOPOJTHOM MarHUTHOM IT0-
J€ B UWIMHAPUYECKUX KoopauHaTax. [1omydnTs 3aK0H €ro ABM)KEHHUS 4epe3 MOJHBIM UHTE-
rpan Sko6u.

3aganus no teme Ne8 «/IluHamuka TBEPIOro Tena»:
1.OnpenenuTs rinaBHbIE MOMEHTBI MHEPIUH:
-OZJHOPOJHOr0 LMIKMHAPA Macchl M, panuyca R, BbIcOTHI h;
-OZHOPO/IHOTO KPYTOBOTO KOHYCa Macchl M, paanyca ocHOBaHHS R, BBICOTHI h.
2.Haiitn ycinoBue, pyu BBIIOJIHEHUH KOTOPOTO BpAIllEHUE TSKEIOT0 CUMMETPUYHOTIO BOTY-
Ka BOKPYT BEPTHKAJILHOUN OCH Oy/I€T yCTOMYHBBIM.
3.HaliTu KNHETUYECKYIO SHEPTHUIO BPAILEHHUS KOHYCa B TOPU30HTAJIILHOMN INIOCKOCTH BOKPYT
HETIOJIBIYKHOW BepIIMHEL. Macca koHyca M, paanyc ocHoBaHHS R, BeicoTa h.

KonTtpouabnas padora Nel
Bapmuanr 1.

3aoaua 1.

Touka nBuxercs mo 3akony 7(t) = (a cos(wt), b sin(wt),0). HaliTu TpaeKTOPHIO JBHKEHHS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCMOCTH OT BPEMEHH, a TAKXKE CBSI3b MEX/y YCKOPEHH-
€M U PaJuyC-BEeKTOPOM.

3aoaua 2.

[[Tapuk Macchl m MagaeT Ha TOPU3OHTAIBHYIO TUIOCKOCTh C BBICOTHI 4. HavyanbHas CKOpocTh I1a-
pUKa paBHa HYIIO. /[BU)KEHHE IPOUCXOIUT B CPEE C KBAIPATUUHBIM 10 CKOPOCTU CONPOTHBIIE-
HueM. HaliTu BBICOTY mogbema mapuka /; mociie ynpyroro yaapa o IiocKoCTb.

3aoaua 3.
PaccrostHie Mexxay KaTOJJOM U aHOJIOM B IJIOCKOM MarHeTpOHE PaBHO d, pa3HOCTh MOTEHIIMAIOB

U, a HanpsyKE€HHOCTh MarHUTHOTO NoOJs H. DIEKTPOHbl 3MMUTHPYIOTCS C KaToja C HyJEBOU
HayaJbHOU CKOPOCTHIO. [Ipu KakoMm 3HaueHuu Noisi H TOK B MarHeTpoHE OTCYTCTBYET?

Bapuanr 2.

3aoaua 1.

Touka ABMIKETCS TI0 ILIUIICY C TOIYOCAMH @ U b 1 OCTOSHHOM CEKTOPHATBEHON CKOPOCTHIO O0.
Haiitu yckopeHune Touku Kak (pyHKIUIO KOOPUHAT.

3aoaua 2.

Teno nBmxeTcst B OJHOPOAHOM TioJie TsbkecTr 3emuid. Cuia COMPOTUBIIEHUS CPEJIbI TPOTIOPIIHO-
HaJlbHA KBaJpaTy CKOPOCTH. B HayanbHBIM MOMEHT BpEMEHH TEJIO0 HaXOAWIOCh Ha BeICOTE H, a
€ro CKOpOCTh paBHsJIACh HyI0. HailTh 3aBUCHMOCTH CKOPOCTH OT BPEMEHH, CKOPOCTH OT BBICO-
ThI U BBICOTHI OT BPEMEHHU.
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3aoaua 3.
Haiitu 3akon nBmwkenus 3apsna B marautaom nosie H = (0,0, Hy cos Z). HauanbHeie ycnoBus B
a

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

Bapuanr 3.

3aoaua 1.

Touka JBMIKETCS MO DIUIUICY C TOMYOCAMH ( U D ¢ IOCTOAHHOM 110 BENMYMHE CKOPOCTBIO V0.
Onpenenutb yCKOPEHHUE U CKOPOCTh TOYKU KaK (YHKIIMH KOOPJIUHAT.

3aoaua 2.

3apsia € ABWKETCS B TOJIe ¢ HampsikeHHOCThIo E = E 7, sin(z/a) 37aeKTpudecKoro OHIYIISTO-
0ftx
pa. B mauanbuei Mmoment Bpemenu 7(0) = 0, ¥(0) = v,yn,. Haliti 3aK0H IBYKEHHS 3apa/a.

3aoaua 3.
3apsn e OBUXKETCS B OAHOPOJHOM MOCTOSSHHOM MarHUTHOM moJie. /loka3zaTe, 4To 11 MOMEHTa
— — — e - —
uMIysibca M 3apsiia UMeEeT MECTO MHTerpall Asvxenus MH + P [r X H ] =C.
Cc

Bapuanr 4.

3aoaua 1.

Touka ABMKETCS MO IUIOCKON TPACKTOPUHU C MOCTOSSHHOW CEKTOPHUAIIBHOM CKOPOCTHIO, MPUYEM
BEJIMYMHA JIMHEHHOM CKOPOCTH TOYKU OOpaTHO MPOIMOPLHOHAIBHA €€ PACCTOSHUIO P OT Hadaja
xoopauHar. HaliTy ypaBHEHME TPAacKTOPHH, 3aKOH JIBIKEHMsS 7'(t) U YCKOPEHHE TOUKH W Kak
GyHKIMIO p, ecly 3a1aHbl HadanbHble yenosus: 1(0) = 7y u ¥(0) = v,.

3aoaua 2.

T4 — )
DJIEKTPOH JIBIXKETCS B MAarHUTHOM TI0JIe C HampsbkeHHocThio H = Hyn, cos( ay). Haiitu 3akon
JBUKEHUS M TPAEKTOPUIO JJIEKTPOHA, €CIIM B HauaubHbIM MoMeHT BpeMenu: 7(0) = 0 u v(0) =

Yolly, .

3aoaua 3.

— T o
3ap$[z[ € OBMIKETCS B I10JIE MAarHUTHOT'O MOHOIIOJIA H = g—3 Haiitu HUHTCrpaa ABUKCHUA, CIIC-
r

JYIOLIUH U3 3aKOHA U3MEHEHUs] MOMEHTA UMITyJIbCa 3apsja.
Bapmuanr S.

3aoaua 1.

Touka IBMKETCSA B INIOCKOCTH TaK, YTO €€ CEKTOPHMAIIbHAS CKOPOCTh O = kp?/2, a yrol MexIy
YCKOPEHHEM M PaJNYyC-BEKTOPOM TOYKHM IMOCTOSHEH W paBeH 45°. HalTu 3aKOH JIBMXKEHUS U
ypaBHEHHE TPACKTOPHH TOYKH MPHU CIEAYIOIIUX HadanbHbIX ycnoBusix: p(0) = 0, ¢(0) = 0 u

p(0) =a.

3aoaua 2.
DIIEeKTPOHHO-JTy4eBasi TpyOKa MOMEIIeHa B OJHOPOJHOE MAarHUTHOE T0JIe, HANPsHKEHHOCTh H
KOTOPOT'0 MEPIEHAUKYJIIPHA IUIOCKOCTH 3KpaHa. DJIEKTPOHBI BJIETAIOT B 3JIEKTPOHHO-IYYEBYIO
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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.
Haiiti cOOCTBEHHYIO MPaBUTALMOHHYIO SHEPTUIO OJHOPOAHOrO Iapa maccel M u pamuyca a.

Bapuanr 6.

3aoaua 1.
Touka naBmxkeTcs o cdepe, mpuueM B J1I0O00H MOMEHT BPEMEHHU CKOPOCTh TOUKH OOpa3yeT Io-

CTOSIHHBIN yroJs Ol ¢ MepuauanoM. HailTu ypaBHEHUE TPAEKTOPUU TOUKH.

3aoaua 2.
Teno nBUXkeTcs B MOJI€ C MOTEHIUATBHOM SHEPTUEH:
U {—kox, x <0,
x =
kix%/2, x > 0.

Haiitu nepuon xonebanuii Tena, Kak 1eJIoro.

3adaua 3.
BriBecTu BhIpakeHUs ISl IEPBOM U BTOPOH KOCMUYECKUX CKOPOCTEH B3JI€Ta CO 3BE3/bI (IIIaHe-
ThI) Macchl M u paauyca R.

Bapuanr 7.

3aoaua 1.
Bripa3uth paguyc KpuBHU3HBI TPACKTOPHH R Kak (YHKIIUIO OT MTHOBEHHBIX JIE€KAPTOBBIX KOOP-
JTUHAT X (1) 1 y(t) ockoctu xOy.

3aoaua 2.

DnekTpoH (Mo3UTPOH) BeUIeTaeT U3 TOUKH 7 = (0,0,0) ¢ HaYaIBHON CKOPOCTHIO Uy B MIIOCKOCTH
xOy o ocTpbIM yTIoM o K ocu Ox B 00JIaCTh, 3aMTOJIHEHHYIO OJTHOPOIHBIM 3JIEKTPUICCKUM T10-
JIEM HANPSIKEHHOCTH E= (0,0,0). HaiiTi TpacKkTOpHIO IBUKCHHS SJICKTPOHA (TO3UTPOHA).

3aodaua 3.
Teno OpolieHO ¢ MOBEPXHOCTH 3eMJIM C HaYaJIbHOUM CKOpOCThIO vy < ./ gR. Ilpu kakom 3Haue-
HUU yTJa [ MeXay CKOPOCThIO U KacaTeJIbHON K 3eMJie TalbHOCTh 10JIeTa MaKCUMabHa?

Bapmuanr 8.

3aoaua 1.
Touka gBKETCS 1O mapadone y(x) = kx’ Tak, 4TO €€ yCKOPEHHUE MapajiensbHo ocu Oy U paBHO

a. Onpenenuts KOMIIOHEHTHI W7 U Wy YCKOPEHUS TOUKH KaK (DyHKIIUH BPEMEHHU.
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3aoaua 2.
DneKTpoH (MO3UTPOH) BBUIETAET U3 TOYKU Hadalla CUCTEMbl KOOPJMHAT C HAYAIbHON CKOPOCTHIO

Vo = (Vycosa,Vysina,0) c ocTpeIM yriioM o B 001acTh, 3alOJJHEHHYIO OJHOPOJHBIM Mar-

HUTHBIM TTosieM HamnpsbkeHHoctd H = (0,0, H). HailiTu u nM300pa3uTh TPAcKTOPHIO JIBHIKCHUS
3EKTpOHA (TTO3UTPOHA).

3aoaua 3.
Touka Macchl 1] IBUKETCS MO TOPU3OHTAIBHOM, IIAJKONW MJIOCKOCTH. JTa TOYKA COEAMHEHA CO

BTOPON TOYKOW MacChl /712 HEPACTSKUMOW HUTHIO, MPOAETON Yepe3 OTBEPCTHUE B IIOCKOCTH.
Bropasg Touka MOXET NepeMeIaTbCsi B OJHOPOMHOM IOJIE TSKECTH TOJIBKO II0 BEPTHKAJIM.
Haiitu o6nacTtb, B KOTOpPOH pacroyio’keHa TPAeKTOPHs MEpBOM TOYKH, €CIU B HAYAJIbHBIA MO-
MEHT BPEMEHHM OHAa HAXOIWIACh HA PACCTOSHUU Oy OT OTBEPCTUS U HMMENA CKOPOCTb Lo
HaIPaBJICHHYIO NEPIEHAUKYJIISIPHO PaJuyC-BEKTOPY TOUKH, IPOBEACHHOMY OT OTBEPCTHSI.

Bapuanr 9.

3aoaua 1.

Touka IBMXKETCS N0 CIUpay p = a-€? Tak, 4TO paJnaibHas COCTABIAIONIAs €€ YCKOPEHUS paBHA
HyJt0. [lokazarp, 4TO aGCOMIOTHBIE BETUYUHBI CKOPOCTH U YCKOPEHHUS TOUKH MPONOPIIMOHATbHBI

P.

3aoaua 2.

OmnpenenuTs yroy HakJOHA K TOPU30HTY, O/ KOTOPHIM JTOJKEH BBUICTETh CHAps U3 TayOuIls! ¢
Ha4YaJIbHOU CKOPOCTHIO V), 4TOOBI MPOJIETETh MAaKCUMAJIbHOE PACCTOSIHUE. YUeCTh TPEHHUE CHa-
psna o BO3IyX.

3aoaua 3.
HalitTn OTKJIOHEHHE BEPTHUKAIBHO MAJAIONIEro Teja, MOJHITOr0 HaJ MOBEPXHOCTHIO 3eMJIM Ha

BBICOTY h, ot BepTuKaiu. To ke [y1s Tena, OPOIIEHHOTO BEPTUKAIBHO BBEPX, MOCIE €r0 MaeHus
Ha 3eMITIO.

Bapuant 10.

3aoaua 1.

Touka aBuxercs mo 3akony 7(t) = (a cos(wt), b sin(wt),0). HaliTu TpaeKTOPHIO JABHKEHHS
TOYKH, €€ CKOPOCTh U YCKOPEHHE B 3aBUCUMOCTH OT BPEMEHH, a TAKXKE CBSI3b MEX]y YCKOPEHH-
€M U PaJuyC-BEKTOPOM.

3aoaua 2.

[Ilapuk Maccel m MaiaeT Ha TOPU3OHTAIBHYIO TUNIOCKOCTh C BBICOTHI /. HadanbpHast CKOPOCTH I11a-
pUKa paBHA HYJO. JIBI)KEHHE MMPOUCXOIUT B Cpejie C KBAJAPATHUHBIM IO CKOPOCTH COMPOTHBJIC-
HueM. Haiitu BBICOTY moabeMa Iiapuka /4 mocie yrupyroro yaapa o mioCKOCTb.

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

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

3aoaua 1.

Touka ABMKETCA 10 3JLUIUICY C TOIYOCAMH @ U b 1 HOCTOSHHOM CeKTOPHAIBLHON CKOPOCTHIO O.
Haiiti yckopeH#e TOUKH Kak (yHKITUIO KOOPIMHAT.

3aoaua 2.

Teno nBmxercst B OJHOPOAHOM ToJie TshkecTH 3emiid. Cuia CONPOTUBIIEHUS CPElbl MPOIIOPIIUO-
HaJbHA KBAJIpaTy CKOPOCTH. B HavyalbHBI MOMEHT BPEMEHU TEJI0 HaXOIUJIOCh Ha BhicoTe H, a
€ro CKOpPOCTh paBHAJIACH HYIO. HallTh 3aBUCUMOCTD CKOPOCTH OT BPEMEHHU, CKOPOCTH OT BBICO-
TBHI ¥ BBICOTBI OT BPEMEHH.

3aoaua 3.
PaccrosiHre Mexxay KaTOJJOM U aHOJIOM B IJIOCKOM MarHeTpoOHE PaBHO d, pa3HOCTh MOTEHIIMATIOB

U, a HanpsyKe€HHOCTh MarHUTHOTO MOJs H. DIEKTPOHbl 3MMUTHPYIOTCS C KaToja C HYJIEBOU
HayaJbHOU CKOPOCTHIO. [Ipyu KakoMm 3HaueHUu 1oyisi H TOK B MarHeTpoHE OTCYTCTBYET?

Bapuanr 12.

3aoaua 1.

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

3aoaua 2.

= — A
3apsi € ABMKETCs B TOJIE C HANPSDKEHHOCThIO E = Egn, sin(z/a) sneKTpuvecKoro OHAYIsTO-
pa. B Hauansueiit Moment Bpemenu 7(0) = 0, ¥(0) = vyn,. HaliTu 3aK0oH JBMKEHHS 3apsia.

3aoaua 3.

- T o
3ap;m € IBMKETCS B II0JIC MAarHUTHOTO MOHOIIOJIA H = gr_3 Haiitu HUHTCrpal ABUKCHUS, CJIC-

I[yIOIJ_II/Iﬁ 13 3aKOHA UBMCHCHU MOMCHTA UMITYJIbCA 3apsaa.
BapuanT 13.

3aoaua 1.

Touka ABMIKETCS MO TIOCKON TPACKTOPUHU C MOCTOSSHHOW CEKTOPUAIBHOM CKOPOCTHIO, MPUYEM
BEJIMYMHA JIMHEHHON CKOPOCTH TOYKM OOpaTHO MPOIOPIHMOHANBHA €€ PACCTOSHUIO P OT Hayaia
KoopauHar. HaliTu ypaBHEHME TPaeKTOpPHMH, 3aKOH ABWKEHHS 7(t) M YCKOPEHHE TOUKM W Kak
GyHKIMIO p, eciM 3a1aHbl HadasbHbIe yenous: 7(0) = 7y u U(0) = v,.

3aoaua 2.

DIEKTPOH JBUKETCS B MATHUTHOM TI0JI€ ¢ HanpsbkeHHocThio H = Hyil, cos( ay). Haiitu 3akon
JIBOKEHHS ¥ TPAEKTOPHUIO DJIEKTPOHA, €CIIM B HayalbHbI MoMeHT Bpemenu: 7(0) = 0 u v(0) =

. >
Yolly .

3aodaua 3.

3apsq € OBUXKETCS B OAHOPOJHOM IOCTOSSHHOM MarHUTHOM noje. /loka3zare, 4To 11 MOMEHTa
— — — e - —

umnyJiabsca M 3apsaa UMeeT MeCcTO UHTerpan asvxenuss MH + % [r X H ] =C.
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Bapmuanr 14.

3aodaua 1.

Touka ABUKETCS B IUIOCKOCTH TAK, YTO €€ CEKTOPUAIbHAS CKOPOCTh O = kp’/2, a yron Mexmy
YCKOPEHUEM U paJuyC-BEKTOPOM TOYKMU MOCTOSIHEH U paBeH 45°. HallTu 3aKkoH ABUXKEHUS U
ypaBHEHHE TPAEKTOPUM TOYKH IMpHU CIEAYIOIUX HavdalbHbIX ycnoBusx: p(0) = 0, ¢0) = 0 n

p(0) =a.

3aoaua 2.
DNeKTPOHHO-TyuYeBasi TpyOKa MOMeIleHa B OJHOPOAHOE MAarHUTHOE TOJIE, HAMPSKEHHOCTh H
KOTOPOTO TIEPIICHINKYJIIPHA TUIOCKOCTH dKpaHa. DJIEKTPOHBI BIETAIOT B 3JICKTPOHHO-TYYEBYIO

TPYOKy M3 DJIEKTPOHHOM IMYIIKHU C COCTABJISIONICH CKOPOCTU U BIOIb OCH TPYOKHU M COCTABIISIO-

HIei CKOPOCTH Vo MepHEeHANKYIIIpHO ocH. [Ipu kakol quHe TpyOku L Bce 3JIEKTPOHBI CHOKYCH-
pYIOTCS B OJTHOM TOYKE SKpaHa?

3adaua 3.
BriBecTu BbIpakeHUs ISl IEPBOM U BTOPOH KOCMUYECKUX CKOPOCTEH B3JI€Ta CO 3BE3/bI (IIaHe-
ThI) Macchl M u paauyca R.

Bapuanr 15.

3aoaua 1.
Touka nBUXkKeETCS MO cdepe, IpuueM B JTIF000H MOMEHT BPEMEHH CKOPOCTHh TOYKH 00pa3yeT Io-

CTOSIHHBIN yroi Ol ¢ MepuauaHoM. Halitu ypaBHEeHHE TPaCKTOPUH TOUKH.

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

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

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

KonTtposbnas padora Ne2

bujer 1
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.
Haiitn HOpManbpHbIE KOOPIUHATEI @, &> 1 COOTBETCTBYIOIINE YaCTOTHI HOPMAJIBHBIX KOJICOaHMIA
@1, @2 1)1 YKa3aHHON Ha PUCYHKE CUCTEMBI.
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Bapuanrt 2

3aoaua 1.

Poii meTeopuTOB HajeTaeT Ha 3Be31y maccod M, paauyca R co ckopocThio vy. HaliTu ceuenue
3axBaTa METCOPUTOB 3BE310M.

3aoaua 2.

Haiitu HOpManbHbIe KOOpIUHATHI &, 62 1 COOTBETCTBYIOIINE YaCTOTHl HOPMAJIbHBIX KOJIeOaHHA
@1, @ U1l yKa3aHHOW Ha PUCYHKE CHCTEMBI.

A
m
L
m
Bapuanr 3

3aoaua 1.

Teno magaet ¢ BBICOTHI A 0€3 Ha4aIbHOW CKOPOCTH BEPTHKAIBHO BHU3. OIICHUTH BEJIMYUHY OT-
KJIOHEHHsSI OT BEPTUKAJIU (M HAIIPABJICHUE OTKIIOHCHUS B TOUKE MMAJICHHUS Ha MIMPOTE SIpocianis -
57°)npu h =1 km.

3aoaua 2.

DIIEKTPOH JIBIKETCSI B IOCTOSTHHOM MarHMTHOM Toie HanpsbkeHHoctn H. Haiitu dynkiuto Jla-
TpaHXa ¥ UHTETPabl IBIKECHUS.

Bapuanr 4.
3aodaua 1.

[lyns B3neraeT BEpTUKAJIbHO BBEPX C HAYAJIBHOU CKOPOCTHIO V9.OLEHUTHh BEJIUYUHY U HAIpPaB-

JICHUE €€ OTKJIOHEHMsI OT BEPTUKAJIA B TOUKE IMaJieHus Ha mupote Spocnasis (57°) npu vo = 700
M/cex.

3adaua 2.

Touka Macchl m JBUXKETCS MO I1aJKON NOBEPXHOCTU KOHYCA C YIJIOM 20 IPU BEPILINHE, OCh KO-
Hyca pacrojiokeHa BepTukanbHo. Haittu ¢pynkimio Jlarpanxka u HHTErpalibl JBH)KEHUS TOUKH.

Bapuant 5
3aoaua 1.
HaiiTi ceyeHue 3axBara ITyuka YacTHII C Ha4albHON CKOPOCThIO Vg Ha notennuane U = - o/’ (&
>0).
3aoaua 2.
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Touka m; xataeTcs MO0 TOPU3OHTAIBHOM MIIOCKOCTH 0€3 TPEHUs, TOUKa M2 BUXKETCS CTPOTO
BepTHKaIbHO. JlmnHa HUTH L Omin < P < Pmax .- HaAWTA Pmin, Pmax, TPU HAYATBHBIX YCIOBHAX:

p(0) = po. p(0) = 0, $(0) = w.

pm 1
m
2
Bapuasnr 6.

3aoaua 1.

Haiitu ceduenue 3axBaTa Mmydka 4acTHI] C HAYaJIbHOW CKOPOCTHIO Vg Ha ToTeHruane U = - ar (a
>0).

3aoaua 2.

Touka M KaTaeTcst IO TOPU30HTAIBHON IIIOCKOCTH O€3 TPEHHUS, TOUKA 12 COeANHEHA C M| HU-
ThI0 AnuHbI [. Haiitu ¢pynkumio Jlarpanxka u MHTErpaibl JBU)KEHUS! CUCTEMBI.

m,

Bapmuanr 7.
3aoaua 1.

Haiitu nugdepennunansHoe ceuenne paccesnus B nose U = a/r (o > 0) myuka yacTUIl ¢ Macca-
MU M1 1 HAYaJIbHBIMU CKOPOCTSIMU Vg .

3aoaua 2.

Touka MOABECA MATEMATHYECKOTO MAsTHUKA KOJEOJETCS MO 3aKOHY S(7) B BEPTHKAILHOM
Hanpasienuu. Haiitu ¢pynakmro Jlarpanxka u ypaBHEHHE JIBHKCHHUS.

3aoaua 3.
KonebatenbHas cuctema onuceiBaetrcs pynkuueit Jlarpanxka:

m m-w
L =?(5c2 +y2) ———— (% +y?) + axy

2
Haiitn HOpMaJIbHBIE KOOPJIMHATHI M COOTBETCTBYIOIINE UM YACTOTHI KOJICOAHUN CUCTEMBI?

Bapuanr 8
3aoaua 1.
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Haiitu cootHomenne MCKAY YIJIOM pacCesHUA B CUCTEMC LICHTPA MHECPUHUU U YITIOM PACCCAHUA
HaJIeTaloUIEH CO CKOPOCTHIO V¢ Ha MUIIEHb YacTULBI (M7 > M2, TIe Hl] - Macca HeJeTaromen
YacTULbl, M2 - Macca 4aCTULIbL MI/IHICHI/I).

3aoaua 2.
Haiitu ¢pynxmro Jlarpanxka cucTeMbl U IepBbIe MHTETPAJIbI IBUKCHUS:

m K m,

— @ g

X

3aoaua 2.
Touka mojBeca MaTeMaTHYECKOTO MasiTHUKA OBICTPO OCIHJUIMPYET 10 TOPU3OHTAIH TIO 3aKOHY

s(t) = a-cos(y) (y » \/%). UccnenoBaTs MOJIOKEHNS. YCTONUUBOTO PABHOBECHUS MAsITHUKA.

Bapuant 9.
3aoaua 1.

Touxka IIoaBeCa MaTEeMaTHUYCCKOTO MasiTHHUKA IOJIMHBI l, MAacchl M KOJIEOQJIETCS 110 BCPTUKAIHA I10
3akoHy S(t) = a-cos(y). Uccnenosatb BO3MOKHOCTh IAPAMETPUYECKOTO PE3OHAHCA B CUCTEME.

3aoaua 2.
Haiit coOCTBEHHYIO YacCTOTy KOJeOaHMs MasiTHUKA:

k m k
77 aNal /7
L
VAV
Bapuanr 10.

3aoaua 1.

JIIMHAa MaTeMaTHYeCKOTO MasTHHKa MAcChl M1 M3MeHseTcs 1o 3akony /(1) = lp + a-cos(y).
HccnenoBaTh BO3MOKHOCTb NAPaMETPUUECKOTO PE30HAHCA B CUCTEME.

3aoaua 2.
[IapuKy cOOOIMIAIOT CKOPOCTh Uy TOPU3OHTAILHO, 10 KACAaTEIbHOM K BHYTPEHHEH OBEPXHOCTH

nonycgepst paguyca R. HaiiTu, ipu KakoM COOTHOIIEHHH HAYAIBHOTO MOJIOKEHUS ¥ HauaIbHOM
CKOPOCTH IIAPUK MPU ABMKEHUH JIHIIb KOCHETCS Kpasi MoJIyCQephl.

Bapuanr 11
3aoaua 1.

Haiitu nuddepennmansaoe ceuenue paccessuus do = do(0) mpu paccesHUM MaTepHaAbHBIX TO-
YeK Ha a0COJIIOTHO TBEPJOM IIape paauyca R kak (yHKIUIO yIiia paccesHHs.
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3aoaua 2.

Haiitu HOpMasbHble KOOpAUHATHI &, 6> 1 COOTBETCTBYIOLIME YaCTOThl HOPMAJIbHBIX KOJeOaHMH
@1, @2 NI YKA3aHHON HA PUCYHKE CUCTEMBI.

Bapuanr 12

3aoaua 1.

Poit meTeopuToB Haneraet Ha 3Be3y Macco M, panuyca R co CKOpoCThIO vy. HaliTu ceuenue
3axBaTa METEOPUTOB 3BE30M.

3aoaua 2.

Haiitn HOpManbpHbIE KOOPIUHATHI @), &> 1 COOTBETCTBYIOIINE YaCTOTHI HOPMAJIBHBIX KOJIeOaHMIA
@1, @2 U1 yKa3aHHON HA PUCYHKE CHCTEMBI.

L
m
L
m
Bapuanr 13

3aoaua 1.
Teno magaet ¢ BBICOTH A 0€3 HauaIbHOW CKOPOCTH BEPTHKANbHO BHU3. OLIEHUTH BEIUYUHY OT-

KJIOHEHHSI OT BEpTHKAIN (M HANPaBJICHUE OTKIIOHEHUS B TOUKE MACHHUS Ha MHAPOTE Spociasis -
57°)npu h =1 xm.

3aoaua 2.

o
DJEeKTPOH IBUXKETCS B TIOCTOSSHHOM MarHUTHOM ToJie HampspkeHHocTH H. Haittu dynkiuto Jla-
IPAaHKa ¥ UHTETPAJIBI IBUKCHUS.

Bapmuanr 14.
3aoaua 1.

Hy.]'IH B3JICTACT BCPTUKAJIIBHO BBCPX C HavyaabHOU CKOPOCTBIO V. OHCHI/ITB BCJIMYNHY W HaIIpaB-

JIEHHE €€ OTKJIOHEHUS OT BEPTUKAJIN B TOUKE MajJieHus Ha mupore Apocnasis (57°) npu vo = 700
M/cex.
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3aoaua 2.

Touka Macchl m JBUKETCS 110 TJIaJKON MOBEPXHOCTH KOHYCA C YIJIOM 20 IPU BEPILIKUHE, OCh KO-
Hyca pacrojoxeHa BepTukaibHo. Haliti pynkuumio Jlarpanxka u uHTerpaibl IBUKEHUS TOUKH.

Bapuanr 15
3aoaua 1.

HaiiTi ceyeHue 3axBara ITyuKa YaCTHII C Ha4allbHOH CKOPOCThIO Vg Ha notennuane U = - o/’ (&
>0).

3aoaua 2.
Touka M KaTaeTcs MO TOPU3OHTATBHOU TIOCKOCTH 0€3 TpPEeHHsI, TOYKa M2 TBUKETCS CTPOTO

BepTUKANBHO. JmuHa HUTH L Pmin < P < Pmax . HAUTA Omin, Pmax, TPU HAYATBHBIX YCIOBUSAX:

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

pom,

1.2 Cniucok BONpoOCoOB U (MJIM) 32JaHUi IS IPOBEJAECHUs] IPOMEKYTOUYHOM aTTecTalun

Cnucox BONPOCOB K 3a4€eTy
Ha 3auere mpoBepsiercsi copmupoBanHocTs KommnereHuun OIIK-1, (uamukarop W/I-
OIK-1 1).

1. Kunematuka maTepuanbHOM TOUKH. Paanyc-BeKTop, CKOPOCTh U YCKOPEHUE B JIeKap-
TOBOM M ChepUUECKON cHCTeMaX KOOPAUHAT.

2. KunemaTtuka maTepuaibHONM TOUYKU. Painyc-BEKTOp, CKOPOCTh U YCKOPEHHUE B IIUJIUH-
JPUYECKOM U €CTECTBEHHOM CUCTEMaX KOOPIUHAT.

3. IlonsaTue o cuie u Macce. HepuuanpHbele cucTeMbl oTcuera. 3akoHsl HeroToHa. Ilpe-
oOpa3oBanus ["anunes U NpUHLIKI OTHOCUTENbHOCTH ["anuies.

4. My 15C 1 MOMEHT UMITYJIbCA MAaTEPUAIbHON TOYKHU. 3aKOHBI U3MEHEHUS U COXpaHe-
HUA.

5. Mexanunueckasi SHEprusi MaTepUAIbHON TOUKH. 3aKOH U3MEHEHHS U COXPaHEHUs MOoJ-
HOM MEXaHUYECKOW SHEPTUU MATEePUATbHON TOUKH.
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6. JIBi>keHUe TOUYKH B MOJI€ LEHTPAIbHbIX cil. D (PeKTUBHBIN MoTeHan. OUHUTHOE U
WH(QUHATHOE JBIKEHHE. Y CJIOBUE T ICHHUS HA IIEHTP.

7. 3apaua Kennepa. [ToctaHoBKa 3a1a4ul U BBIBOJT yPaBHEHHUS TPAEKTOPHH.
8. 3anaua Kennepa. AHanu3 ypaBHEHUs TPa€KTOPUU U BbIBOJ 3aK0oHOB Kemepa.

9. I/IMHy.]'IBC U MOMCHT MMITYJIbCa CUCTCMbI MAaTCPUAJIbHBIX TOYCK. 3aKOHEI
N3MCHCHUSA U COXPAaHCHUA.

10. MexaHuyeckasi SHEpPrus CUCTEMbl MaTEpHUaIbHBIX TOUEK. 3AKOHBI U3MEHEHUS U CO-
XpaHECHMUS.

11. 3amaua AByX Te.

12. JIBukeHuEe TOUKH MIEPEMEHHONM Macchl. Y paBHeHUE Meriepckoro.

13. ®ynkuusa Jlarpanxka. Mexannueckoe nerictsue. [IpuHInn HauMeHbIIETO
JIEUCTBUSL.

14. YpaBuenue Jlarpanxa-Oiinepa uisi CUCTEMbl MaTepUaIbHBIX TOYEK MPHU YUETe JUC-
cunanuu. Cesa3p ypasHeHul Jlarpanska-Oiinepa u Il 3akona HeroToHa.

15. O600uennslit moteHman. O0o01eHHbIe TOTeHIIMANbHBIE cuibl. [loTeHuan 3apsaa
BO BHEIITHEM 3JIEKTPOMArHUTHOM IIOJIE.

16. IluHaMHUYECKHE CUCTEMbI C MEXaHHYCCKUMU CBI3IMU. OOO0OIICHHBIC HE3aBUCHMBIC
KoOpauHaThl. KpuTepun HE3aBUCUMOCTH KOOPIMHAT.

17. YpaBuenue Jlarpamka-Jiisiepa B 0000IICHHBIX HE3aBUCUMBIX KoopAauHaTax. OOmias
CTPYKTYpa KMHETHYECKOW YHEPTUU B 0OOOIICHHBIX HE3aBUCUMBIX KOOPIUHATAX.

18. O60011IeHHbI UMITYJIbC 1 0000IIEHHAs SHEPTHs, 3aKOHbI U3MEHEHHS U COXPAaHEHHS.
[ukmuaeckie KOOpIMHATHI.

19. [TonoxeHre yCTOMYMBOTO PaBHOBECHUS MEXAHHUYECKOW CUCTEMBI, HEOOXOIUMOE yCII0-
Bue. @ynkuus Jlarpanxa B MpUOIMKEHUH JTHHEHHBIX KOJIeOaHHH.

20. JInHeliHbIe OJTHOMEPHBIEC KOJICOaHNUSI.

21. Jluneitnple KoneOaHUST MEXaHMYECKOW CHUCTEMBI B OTCYTCTBUHM auccunamuu. CoO-
CTBEHHbBIE YaCTOTHI.

22. JluHeiiHple KoJIeOAHUS MEXaHMYECKOW CHUCTEMBI B OTCYTCTBHM auccumnaruu. Hop-
MaJIbHBIC KOOpI[I/IHaTBI.

23. JIunelinple KOJIeOaHUsI MEXaHMYECKOW CUCTEMBI IPU HAJIMYUU TPEHHUSL.

24. BoiHyX/IeHHBIE OTHOMEpHBIE Kosebanus. Pezonanc.
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25. BeIHYXICHHBIC KOJICOAHHUS MEXaHIMUECKON CHCTEMBI (KaueCTBEHHAs! KapTHHA).

26. ®ynakuusa ['amunberona. Kanonndeckue ypaBaenus ['amuibrona. [Tonstre o hazoBom
IIPOCTPAHCTBE.

27. Tlonstue o KaHOHMUYECKOM aHcambOie. Teopema JImyBWILIS O coxpaHeHHH (Ha30BOTO
00BeMa KAHOHUYECKOTO aHCAaMOJTS.

28. Ckobxku Ilyaccona, ux cBoiictBa. Teopema Ilyaccona. dyHnameHTanbHbIE CKOOKHU
Ilyaccona.

29. JleiicTBHe, Kak (PyHKIMS OT KOOPAMHAT U BpeMeHH. Y paBHeHue ['amuibToHa-AK0OH.
Teopema Sxobu.

30. Pa3nenenue nepeMeHHbIX B ypaBHEeHUH ['amumiibToHa-SAK00u.

HpaBnna BBICTABJICHHUA OLICHKHA HA JK3aMCHC M 3a4€Te.

B Ounertsl BIIOUaeTCs MO J1Ba TEOPETUUECKUX Bompoca. Ha moaroToBky k oTBETy Jgaetcs
He MeHee 1 Jaca.

[To utoram sk3amMeHa BBICTABISETCS OJHA U3 OLEHOK: «OTIIMYHOY», «XOPOIIOY, «yJAO0BJIe-
TBOPUTEIHHOY» WM «HEYAOBICTBOPUTEIHHOY.

B 3aBucuMocCTH OT ypOBHSI C(HOPMUPOBAHHOCTH KXKIOH KOMIIETCHIIMMA IO OKOHYaHHUU
OCBOCHUS NUCHHUIUIMHBI CTYACHTY BBICTABJIAACTCA OILCHKA. HJ’IH JAUCHUIIIINH, U3YYaCMbIX B TCHC-
HHUE HECKOJBKUX CEMECTPOB, OIICHKA MOXKET BBICTABIISTHCS HE TOJBKO MO OKOHYAHUHU €€ OCBOC-
HUS, HO U B IIPOMEXYTOYHBIX CEMECTpax. Bua oneHKH («OTIMYHOY», «XOPOLIO», «yIOBIETBOPHU-
TEJIEHOY», «HEYJOBIECTBOPHUTEIBHO», «3aUTCHO», «HE3aYTCHO») OMpenenseTcss padoded mpo-
FpaMMOﬁ JUCHUITIIMHBI B COOTBETCTBUU C y‘-IC6HI>IM IIJIAHOM.

Onenka «OTJIMYHO» BBICTABISICTCS CTYJCHTY, KOTOPBHIH IEMOHCTPUPYET TIyOOKOe U
IIOJIHOE BJIAJICHUE COJEpIKAaHUEM MaTepHalla U NMOHATUHHBIM aIlapaToM TEOPETHYECKOW Mexa-
HUKH; OCYIIECTBIISICT MEKIPEAMETHBIC CBS3U; YMEET CBS3bIBATH TEOPHIO C MPAKTHKOW. CTyaeHT
AacT Pa3BCPHYTHIC, IMOJIHBIC U YCTKHUC OTBCTHI HA BOIIPOCHI K3aMCHAITMOHHOT'O GI/IHeTa n JOII0JI-
HUTEJIBHBIC BOMPOCHI, COOTIOIAET JIOTHUECKYIO MOCIEA0BATEILHOCTh MPH U3JIOKEHUN MaTepHa-
J1a. FpaMOTHO HCIIOJIB3YyCT TCPMHUHOJIOTUIO TeopeTI/I‘-IGCKOﬁ MEXaHUKHU

Onenka «Xopouio» BBICTABISIETCS CTYACHTY, OTBET KOTOPOTO Ha SK3aMEHE B IIEJIOM CO-
OTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPHUAM, HO OTINYACTCSA MEHbBIIEH 06CTO$IT€JIBHOCTBIO, riry-
OuHOM, 000CHOBAHHOCTHIO U TIOJHOTOW. B OTBETE MMEIOT MECTO OT/IETbHBIE HETOYHOCTH (HECy-
IIECTBCHHBIC OH_II/IGKI/I), KOTOPLIC UCHPABJIAIOTCA CaMHUM CTYACHTOM IIOCJIC HOIOJHHUTCIBHBIX U
(WJIM) YyTOYHSIOIIUX BOIIPOCOB AK3aMEHATOPA.

OueHka «Y10BJIeTBOPUTEIBHO» BBICTABIISETCS CTYACHTY, KOTOPHIN 1aeT HEIOCTATOYHO
TIOJTHBIE U TTOCIIEIOBATEIbHBIE OTBETHI Ha BOMPOCKHI DK3aMEHAIIMOHHOTO OMJIETa M JOTIOJTHHUTEb-
HBIC BOIIPOCHI, HO IIPU 3TOM ACMOHCTPUPYCT YMCHUC BBIACIIUTL CYIICCTBCHHBIC U HCCYNICCTBCH-
HBIC TPU3HAKU U YCTAaHOBUTH MPHUYMHHO-CJICICTBEHHBIC CBs3U. OTBETHI M3JIaraeTcsi B TEpPMUHAX
TEOPETUYECKON MEXaHUKH, HO MPHU ITOM JOIMYCKAIOTCSA OMIMOKU B ONpEICNCHUH U PACKPHITHU
HEKOTOPBIX OCHOBHBIX MOHSTHH, ()OPMYITHPOBKE MOJOKCHUH, KOTOPBIE CTYICHT 3aTpyIHSICTCS
UCTIPaBUTh CaMOCTOATENbHO. [Ipy apryMeHTanuu oTBeTa CTYJCHT He 0OOCHOBBIBAET CBOH CYK-
nerns. Ha 9acTh OTONHUTENBFHBIX BOIPOCOB CTYIEHT 3aTPYIHICTCS AaTh OTBET WM JaeT He-
BCPHBIC OTBCTHI.
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Ounenka «HeynoBJ1eTBOPHUTEIBHO» BBICTABIISIETCS CTYICHTY, KOTOPBIA JEMOHCTPHPYET
pa3po3HEHHbIC, OECCUCTEMHBIC 3HAHUS; OCCIOPSIOUHO W HEYBEPEHHO HW3jIaracT MaTepuall; He
YMCECT BBIACIATE I'NTABHOC U BTOPOCTCIICHHOC, HC YMECT COCAUHATE TCOPECTUUCCKHUE IMOJIOKCHUS C
NPaKTUKOM, HE YCTAaHABIMBACT MEXKIIPSIMETHBIC CBS3H; JOMyCKaeT TpyOble ONIMOKU TPU OIpe-
ACJIICHUU CYIIHOCTU PACKPbIBACMBbIX HOH?[TI/If/'I, HBJ'IGHI/IfI, BCJICACTBHUC HCIIOHMMAHUA HUX CYUIC-
CTBCHHBIX M HECYIECTBCHHBIX MPU3HAKOB M CBS3CH; JaeT HETOJHbIC OTBETHI, JOTHKA M MOCIIC-
AOBATCIBHOCTL HU3JIOKCHUA KOTOPLIX UMCIOT CYHIECCTBCHHBIC W MTPUHIHUIIMAJIBHBIC HAPYIICHUWS, B
OTBETaX OTCYTCTBYIOT BBIBOJBI. JIOMIOJHHUTENBHBIC M YTOYHSIOUIME BOMPOCHI dK3aMeHATOpa HE
MMPUBOAAT K KOPPCKUOHWH OTBCTOB CTYIACHTA. Ha OCHOBHYIO 4YaCTb OOIOJHUTCIIbHBIX BOIIPOCOB
CTYJICHT 3aTPyIHSAETCS JaTh OTBET JIU IA€T HEBEPHBIC OTBETHI.

Onenka «HeynoBneTBOPUTENHHOY» BBICTABIISICTCS TAKKE CTYACHTY, KOTOPBIM B3sJ1 SK3aMeHa-
HMOHHBIN OHMJIET, HO OTBEYATH OTKA3aJICS.

OrneHka «3a4eT» BBICTABISICTCS CTYACHTY, Y KOTOPOTO KaKIash KOMITETCHIUs (TIOJHO-
CTBIO MJIM YaCTHYHO (popMupyemasi JaHHON AMCUUIUIMHON) cpOpMHUpOBaHa HE HUXKE, YEM Ha TO-
POTOBOM YpOBHE.

OLICHKa «HE3aYTCHO» BBICTABIACTCA CTYACHTY, Y KOTOPOIr'O XOTA 61:1 OJHa KOMIICTCHIUA
(TTOTHOCTBIO WJIM YaCTUYHO (popMupyemasi JaHHOW JUCIUIUIMHOW) chOpMHpOBAaHA HUXKE, YEM
Ha TTOPOTOBOM YPOBHE.
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IIpuioxenne Ne2 k paboueil nporpaMme AUCHHUIIMHBI
«Teopernyeckasi MexaHUKa»

MeToanyeckue yKazaHusi VISl CTY/ICHTOB 110 OCBOCHHIO THCIMIIIHHBI
HucuuiuinHa « TeopeTuueckass MEXaHUKa» SBISIETCS MEPBBIM U3 KYPCOB TEOPETUUECKOM (pU3MKH.
[To »TO# mpuuMHE Ha 3aHATHAX [0 JAHHOMY Kypcy OOydarommecs: TOJKHBI OCBOUTh OCHOBHBIC
MOHATUS U METObl, HauboJiee YacTO BCTpEeyaloUIMecs B 3ajadax TeopeTuyeckod ¢usuku. B
JTAHHOM KypC€ CTYAEHThI Ha MPaKTUYECKUX 3aHATHSIX MOAPOOHO pazOuparoT Gpundeckue 3aia-
YH, MPEJICTABIAIOLINE UHTEPEC KaK C KOHLENTYyaJbHOW, TaK U C METOAMYECKOW TOUKU 3PEHHUS.
VYnop cienyer cienarh Ha JOTHYECKYI0O 000CHOBAaHHOCTH U TIPOCTOTY BBIKIIA/IOK.

OcHOBHOM 3ajadell CTyleHTa SBISIETCS TO, YTOOBI MOCIE HM3YYEHHUS Kypca KaKIbld CTYJIEHT
JIOJDKEH YETKO YCBOUTH HE TOJILKO OCHOBHEIE MOHATHA Kypca « TeopeTnueckast MEXaHHKa», HO U,
B JIONIOJTHEHHE K HEMY JIOJDKEH BIIaJIeTh METOJJaMH PEIIEHUs 3a/1a4 MOBBIIIEHHOTO YPOBHS CII0X-
Hoctu. K TakuM 3amayam OTHOCSTCS: 3a/la4yd, pelIaeMble IO TEOPHH BO3MYIICHHE, pacCesHHUE
OBICTPBIX yacTull, npeodpaszoBanus ¢yHkumu Jlarpanxka u gpyrue. OCBoeHHE MaTeMaTHYECKUX
METOJIOB B PaMKax HM3y4aeMOro Kypca HEBO3MOXXHO 0O€3 MPAKTUYECKUX 3aHATUH M OOJIBIIOTO
qucia yIpaXKHEHUH, 3HaUuTeNbHas J0JsS KOTOPBIX JOJKHA OBITh BBIMOJIHEHA CTYJIEHTOM CaMo-
CTOSITEITBHO.

BoinonHenue qoManiHUX 3aJlaHUi CTyJ€HTaMU HAaXOAMTCS MOJ MPUCTAIbHBIM BHUMAHUEM IIpe-
MoJIaBaTeNsl, HO HYXKHO Y4eCTh, YTO OJIMH - JIBA pa3a 3a CEMECTpP MPOBOIATCS KOHTPOJIBHBIE Me-
porpusATUsi, 4TOOBl OCYIIECTBIATh MOHUTOPUHT 33 YCIIEBAEMOCTBIO CTYJIEHTOB U BBIABIATH OT-
cTaromux. B KoHIIe cemecTpa K 3a4€THBIM MEPOIIPHATHSM JIOIYCKAIOTCS TOJIBKO T€ 00yJaroIIie-
Csl, KOTOpbIE HE MMEIOT 3aJI0JDKEHHOCTEH U HEMCIIPABIICHHBIX HEYAOBIETBOPUTEIBHBIX OTMETOK.
3a4eT mpoBOIUTCS B yCTHOM (hopme.

B kauecTBe NOArOTOBKM K KOHTPOJIBHOMY MEPOIIPUATHIO B KOHLIE CEMECTpa CTyAEHTaM Mpeasa-
raeTcsi CaMOCTOSATENBHO pa3o0paTh OOJBIIOE KOJIMYECTBO YIPAKHEHUH HA BCE W3YyYEHHBIC B
paMKax AaHHOTO Kypca TeMbl. PerieHne 0a30BbIX 3a/1a4 JOKHO MPOUCXOIUTH M0J KOHTPOJIEM
MIperoiaBaTesisi Ha MPAKTUYECKUX 3aHATHUSAX, OCHOBHAS K€ JIOJIS YIIPaKHEHUN peraeTcs CTyIeH-
TOM CaMOCTOSITEIIbHO B CBOOOHOE BpeMsl. Takke B X0[1€ MOArOTOBKH K 9K3aMEHY 00ydJaroluii-
Csl IOJDKEH BBIYYUTHh OCHOBHBIE ONPEAETICHUS U TEPMUHBI 10 COOCTBEHHBIM 3aIUCSM, JHOO 1O
y4eOHOM TUTepaType Kak OCHOBHOM, TaK M JIOMOJTHUTEILHOM.

JIeKIIMOHHBIE 3aHATHUS JOJDKHBI OBITh 3aKPEIICHBI MPAKTHUYSCKUMH 3aHATHSIMH, Ha KOTOPBIX
CTYACHTHI HpHOGpeTaIOT HAaBBIK BBEIYUCIICHHUS M aHAJIM3a IIOCTABJICHHOU 3a1a41 U MOJIYUCHHOT'O
pe3yJbTara.

1. UnTerpupoBanue ypaBHeHUs IBUKEHHUS CUCTEM C OTHOM CTeNEeHbIO CBO-
00/bI.

1.1. OnpeieuTh 3aKOH JBHKCHHS YacTHIlbl B Tojie U (x).

Pexomenoauuu: H3zoopazumo 3a0anusiii nomenyuan Ha docke. Onpedenrums mouku nogopoma
u obracmu QUHUMHO2O U UHDUHUMHO2O O8udCeHus. MHmespuposanuem NOLyYUMb 3AKOH O8U-
JHCEHUS.

1.2. Onpenenuth 3aKOH JBM)KEHHUS YacTULIBI Ha y4acTKe, HE COJAEp)KallleM TOYEK OCTAHOBOK,
BbI3BaHHBIN Ao00aBineHueM k nomto U(x) manoit nob6asku 6U(x). MccnaenoBarh npuMeHu-
MOCTb MOJTY4YEHHBIX PE3yJbTaTOB BOJIM3U TOUKH OCTAHOBKH.

Pexomenoayuu: Pacckazams o0 memooe 603myujenuti 6 3a0a4ax MexaHuku u 0COOeHHOCMAX e20

npuMeHenus 801U3U MOYEeK OCIMAHOBKU.



1.3. OmpenenuTh U3MEHEHHE TIeproa (PUHUTHOTO JABMKEHUS YaCcTHUIIBI, BEI3BAHHOE JT00ABJICHU-
em k oo U (x) manoii no6asku SU (x).

Pexomenoauuu: Hcnonvzys pesyromam npeovioywjell 3a0ayu, onpeoeaums MemoooM B03MY-
WeHUll U3MeHeHUe Nepuooa QUHUMHO20 OBUNCEHUS YACTUYDL.

2. YpaBHeHHs ABUHKEHHUS. 3AKOHBI COXPAaHEHUS.

2.1 Yactuma B osie U(x) = —Fx 3a Bpems T niepemernaetcs u3 To9ku x=0 B Touky x=a. HalTu
3aKOH JIBMIKCHHMSI YaCTHIIBI, PEATIOaras, 9To OH uMeeT BUI X (t) = At> + Bt +C,n noabupas
napametpsl A, B, C Tak, 4ToOBI eHCTBUE HMENIO0 HAUMEHBIIIEEe 3HAUCHHE.

Pexomenoayuu: Cocmasumo ¢hynxyuio Jlacpansca u npounmezpuposams oeticmeue ¢ Hel.
Hatimu munumym nonyuuswezocs evipasxcenus. Mcnonv3ys ypasHenue 08UNCEHUs U HAYATbHbIE
yenosust, naumu napamempsl A, B, C.

2.2. C nOMOIIbI0 HEMOCPEACTBEHHBIX BBIYMCICHUN 10Ka3aTh KOBAPHUAHTHOCTh ypaBHeHUM Jla-
rpaHXa OTHOCHTEIHHO TIpeoOpazoBanus koopauHar q; = q;(Q1,Q5, ..., Qs t) mpu i=1,....s.. .

Pexomenoauuu: Iloocmasus coomsemcmsyoujee npeobpasosanie KOOPOUHam 8 ypasHeHue
Jlaepansica u 8vlnoaHums Heobxo0o0umoe ouppepenyuposanue.

2.3. Haiitu 3akoHBI peoOpa3oBaHusl SHEPTHU U 00O0OIIEHHBIX UMITYJIHCOB IPH NMPEOOpa30BaHUU
koopauHat q; = q;(Q4,Q5, ..., Qs t) mpu i=1,....5..

Pexomenoayuu: Iloocmasus coomeemcmsyoujee npeobpazosanue KOOPOUHAmM 6 GblpaAHCeHUs
0711 dHepeuu U 0600UeHHBIX UMNYILCO8 U 8bINOIHUMb He0OX00uMoe oughgepenyuposariie.

3. MaJsble koje0anus cucrembl. HopmaibHble KOOPAUHATHI.

3.1. Yactuna maccsl m, Hecylas 3aps ¢, MOXKET JBUIaThCS B IIOJIE TSYKECTH MO OKPYKHOCTU
panuyca R. B HM>KHEN 4acTh OKpYKHOCTH 3aKpeIlUIeH 3apsn . Halitu monoxeHnne paBHOBECHS U
4acTOTy MaJjbIX KOJIeOaHUH.

Pexomenoayuu: 3anucamo ypaguenue osudxcenus. Ilonyuume us ne2o uacmomy u nonodceHue
PABHOBECUA.

3.2. Haiitu yctaHOBUBIIIMECS MaJble KOeOaHHs IUIOCKOTO MasiTHUKA, TOYKa KOTOPOTO COBEpILIa-
€T paBHOMEPHOE BpalICHU C 10 OKPY>KHOCTH paauyca R ¢ wactoTon .
Pexomenoayuu: 3anucams ypasHenue 08UNCEHU U PEUUUMb e20.

HaiiTu 3aK0oH OBMXKEHUST OCUWIIISATOPA C TPEHUEM, NMEPBOHAYAIBHO MOKOUBILIETOCH, MO JEH-
cTBUeM cwibl F(t) = F cos(yt).
Pexomenoayuu: 3anucamse ypasHerue 08UNCEHUS U PeUUMb €20.

3.4 Tpu yacTuilbl Macchl m, CBSI3aHHBIE MIPY>KUHKAMU, JIBUTAIOTCA 1O KOJIbILy. To4yka nmojBeca
KousbLia HeroiBxkHa. Haiitu cBoGogHbIe KONeOanus cuctembl. HaliTh HopMalibHbIE KOOPIUHATEHI
U BBIPa3UTh Yepe3 HUX QyHKIuio Jlarpanxa.

Pexomenoayuu: 3anucamo ypasHenue 08udiceHus u peuiums e2o. Ilepetimu Kk HOpManbHbIM KO-
opounamam u nonyuums Qyuxyuto Jlazpamnoica.

3.5 HaliTu HOpMasbHbIE KOOPAMHATHI TPEX OJMHAKOBBIX YACTHIl, CBA3AHHBIX OJMHAKOBBIMHU
NPY>KUHAMHU U MOTYIIHX IBUTAThCA 110 KOJIBILY.

Pexomenoayuu: 3anucamo ¢hynxyuio Jlacpanosca oannou cucmemvl. [lymem npeobpazosanusi

nepeumu K HOpMaibHbIM KOOPOUHAMAM.
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4. Cxo0ku Ilyaccona. Kanonnueckue npeodpasoBanus.

4.1 [leiictBue kak ¢pyHKIMS KoopauHaT. [TomHast Bapuanus 1eHCTBUSL.
Pexomenoayuu: Ilonyyums Oeticmeue, Kak )yHKyuio Koopounam u HAumu e20 NoaHyIo 8apua-
yuro.

4.2 YpaBuenus ['amuiabTOHA.
Pexomenoayuu: Pacckazams o0 memoouke nonyyeHus ypaeuenuil Iamunvmona. Ilpusecmu
npumepbl.

4.3 Kanonnueckue npeodpazoBanus. [IpousBoasiiast pyHKIus.
Pexomenoayuu: Pacckazams 0 KaHOHUYeCKUX npeobpaz08aHusx u npoussooaueii QyHkyuu,
KOMOPOU Xapakmepuzyiomcs dsmu npeoopaszoeanus: 6 mexanuxe. [lpusecmu npumepboi.

4.4 CxoOxku Ilyaccona

Pexomenoauuu: Vcxoos uz noanot npoussooHou (YyHKYyuu KOOpOUHam, UMnYIbCo8 U 8pemMeHU
gvisecmu vipadicenue 0a ckobok [lyaccona. Ommemumy ux c6:3b ¢ 3aKOHAMU COXPAHEHUS.
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