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1. Iesin ocBOeHUsI AU CUMUIIIMHBI
LenssMu TUCHMTUTMHBI SIBIISIETCS] HAYYHUTh CTYIEHTOB JlarpankeBy 1 KOHOHHYECKOMY (popManu3my
TEOPETUYECKOM MEXaHMKHM M II0Ka3aTb KaK OHM IPHMEHSIOTCS K KOHKpPETHBIM 3ajgadaM. HayuuTs
CTYACHTOB MCIIONIB30BaTh 3TH (HhOpPMAIM3MBI, pelas KOHKpeTHbIe 3aqauu. [lomydeHHble 3HaHUA OYTyT
TaK)Ke UCIOJIb30BaThCs B Kypcax «KBaHTOBas MexaHuka» U « TepMOaMHMaMHUKay.

2. MecTo ucuuiinHbl B cTpykType OIl

Hucunmmna «Teoperndeckas MeXaHWKa» OTHOCHUTCA K 00s3aTelnbHON dYacTH 00pa30BaTEbHOM
nporpammel (b1.0.25) B cootBeTcTBUU ¢ HanpaBieHueM noaroToBku: 03.03.02 dusuka. /{11 ocBoeHus
JUCLUIUIMHBI HEOOXOJMMO 3HAaHUE BEKTOPHOIO M TEH30PHOI'O aHaJIM3a, MaTEMaTHYECKOI'0 aHaIu3a,
OOBIKHOBEHHBIX U (pepeHITaTbHBIX ypaBHEHUH U Kypca MEXaHUKU U3 LIUKJIa o011ast pusuka.

Jlj1 OcBOEHUS TaHHOM JUCIUILINHBI 00y4atOIIUNCS TOJIKEH:

3HaTh: MeXaHUKy U3 o0med  ¢Qu3uku, MaTeMaTHYeCKU  aHalmu3, OOBIKHOBEHHBIC
muddepeHIaTbHbIC YPaBHEHU S, BEKTOPHBIN U TEH30PHBIN aHAIN3.

YMmeTh: pemaTh OObIKHOBEHHBbIE nu(depeHIanbHble YpaBHEHHUS, B YAaCTHOCTH YypaBHEHUS
Herotona, muddepeHmpoBars, BBEYUCIATH WHTETPANbI, packiaabiBaTh (yHKIMU B psg Teinopa,
ONEPUPOBATH BEKTOPAMH U TEH30PaAMU.

HNmeTs npakTUYECKHI OMBIT: TEXHUKU BBIYMCIICHU, YKA3aHHBIX B I1. «Y METHY.

3. [lnanupyemble pe3yabTaThl 00y4eHUsI 10 TUCHUITIHHE

3.1. KomnereHuuu, GOpMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHMIIIHHA

0) obmenpodeccuonanpabie (OITK):

OIIK-1 cmocoOGHOCTH  HMCIONB30BaTh B NPO(ECCHOHATBHON  JIEATENLHOCTH  0a30oBbIC
€CTeCTBEHHOHAYUYHbIE 3HAHMs, BKIIOYAs 3HAHUS O TNpeaMeTe M O0beKTaX U3YYEeHHS, MeETOoJax
WCCJIEIOBAHMS, COBPEMEHHBIX KOHIICTIIUAX, TOCTH)KCHHUSIX U OTPAaHUUEHHUAX €CTECTBEHHBIX HayK.

OIIK-2 crocoOHOCTh UCIONIB30BaTh B MPO(ECCHOHATBLHOM NeTENIbHOCTH 0a30BbIe 3HAHUS
(GyHIaMEHTaIbHBIX Pa3/eIOB MaTEMATUKH, CO3/jaBaTh MATEMaTHYECKHE MOJEIN TUIIOBBIX
npodecCHOHANBHBIX 3a7]a4 U MHTEPIPETUPOBATH MOIYYEHHBIE PE3YJIbTATHI C YUETOM I'PaHUIL
IIPUMEHUMOCTH MOJIEIIen

3.2. IlepeyeHb NJIaHUPYEMbIX Pe3y/JbTATOB 00y4eHHUSs MO JUCHMUILIMHE, COOTHECEHHBIX €
HHANKATOPAMH J0CTHKeHHUsI GOPMUPYEMbIX KOMIIETEH M

B pesynbpTaTe 0CBOCHHS JUCHUILIMHBI 00Yy4atOIIUNCS JOKEH:

3Hate: Hpi0TOHOB, JlarpankeB 1 KaHOHUYECKUH (POpPMaTU3MBbI

VYwmers: Pemarp 3amaunm 6 tumos: 1, OmHomepnoe nBmwxkenue; 2. CocTaBlieHHE ypaBHEHHI
Jlarpanxa: 3. CoOCTBEHHBIE UaCTOTHI MaJIbIX Kosiebanuit: 4. LlentpansHoe mone; 5. CkoOku [lyaccona;
6. Ypasuenue ['amunbpToHa-AK00M.

HmeTh HaBBIK: pabOThI C MATEMAaTHUYECKUM aliapaToM TEOPETUYECKON MEXaHUKH.

4. O0beM U coepraHue TUCUUILTHHBI
O0BbeM TUCHUTUTHHBI cocTaBisteT 4 3aueTHbIX eauHuIl (144 akaqeMHUYSCKHX 4acoB).

4.1. Copepxanue AUCHUILUIMHBI 1O Ppa3genam (TeMaM), COOTHECEHHOe ¢ BHIAMH U
TPYI0EMKOCTHI0 3aHATHI JIEKIIHOHHO-CEMUHAPCKOT0 TUIA

OO0beM MHOW KOHTAKTHOM pabOThI U CaMOCTOSITENBHON pabOThI 00YYaIOLIErocs MO TUCIUILUINHE
yKa3aH B y4eOHOM I1aHe 00pa30BaTeIbHOM MPOrPaMMBI.
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Ne Bunel 3anatuil, ux DopMBI TEKYLIETO
/1 Paznensr (TeMbl) e 00BeM (B ak.uacax, 10 KOHTPOJISL YCIIEBAEMOCTH (1o
JTUCIIAILINHEI 3 04YHOU (hopMe 00yICHNS) ouHOU popme 0OyueHN)
LG)E) 3aHATHA 3aHaTus Dopbr 1 .
JIEKIUOH- ceMHUHap- POMEXYTOTHON
HOT'0 THUITIA CKOT'0 THIIA arrecranuu
1. Tpu dopmanu3ma TEOPETUICCKON 3 2 1 Bxoanast tuarHocTuka: TeCT ¢
MexaHuku. OCHOBHbBIC TOHSTHS HOCTIEAYIOMUM  00CYKIEHHEM
JlarpanxeBa hopmanuzma. pE3yIILTaTOB.
Crncox BOIIPOCOB,
MHTEPECYIOINX CTYIEHTa 110
COJZIEPKAHUIO IUCIUTIIIIMHBI
(cmaercst B MUICBMEHHOM BHIIE)
2. Bapuanmonnsiit MPUHITAT 3 2 1 OnopHbIN KOHCIICKT
HAUMEHBIILIETO JIeNCTBUA Oruer
I"'amunpTOHA. YpaBHeHUA
Jlarpanxa.
3. | I[IpuHIHMIIBL OTHOCHTEILHOCTH | 3 2 2
lanunes.
4. | Iloctpoenue pyukiuu Jlarpamxka. 3 2 2
5. | OnHoMepHOE ABUKEHUE 3 2 1
6. | [lousiTust WHTErpaga JBYKCHUS. 3 2 2
Teopema Heérep. AnauTuBHBIE
3aKOHbl COXPAHEHHUS: JHEPTHH,
HMMITYyJIbCa, MOMEHTa UMITYJIbCa,
LIEHTpa Macc.
7. | CocraBnenue ypaBHeHUi | 3 1 1
Jlarpanxa.
8. | Maible KoneOaHus: CBOOOIHBIE, 3 1 1
3aTyXaroliue, MHOT'OMEpHBIE,
BBIHY K/ICHHBIE.
9. | Beruucnenue COOCTBCHHBIX | 3 1 1
YaCTOT MaJIbIX KOJICOaHUH.
10. | 1-a  koHTpompHas pabGora 1o | 3 1 2 1-s1 KOHTpOJIbHASL PabOTa
TeMaM: OJHOMEPHOE JIBUKEHHUE,
COCTaBJICHUE yYpaBHEHUI
Jlarpanxa, BBIYHCIIEHUE
COOCTBEHHBIX  YaCTOT  MaJbIX
Kosie0aHui.
11. | LentpamsHoe mozne. Kermneposs 3 1 1
3a7a4H.
12. | JIBmKkeHHE B IICHTPAIHHOM IIOJIE. 3 1 1
13. | TlonaTus Ga3oBEIX MEPEMEHHBIX, 3 2 2
($ha30BOro MpoCTpaHcTBa, pazoBOM
TPa’KTOPHHU.
14. | KaHOHMYECKHE YpaBHEHUS 3 2 2
15. | CkoOku Ilyaccona 3 2 2
16. | Beruucnenue cko6ok [lyaccona 3 2
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17. | Briuucnenue cko0ok Ilyaccona 3 1 1
18. | KanoHnueckue npeoOpa3oBaHms 3 2 2
19. | YpaBuenus [ammnbrona-fxobm. | 3 2 2
Paznenenue nepeMeHHBIX.
20. | Pewmenue KaHOHUYECKUX 3 1 1
YpaBHEHUU c TIOMOIIIBIO
ypaBHenus ['amunsToHa-AK00U.
21. | 2-s1  xoHTponbHas pabora o | 3 2 2 2-s1 KOHTPOJIbHAsL paboTa
TEMaM:  LEHTPaJIbHOE  IIOJIE,
cko0ku Ilyaccona, meton
ypaBHeHul ['amMuibTOHA- AKOOH.
22. | 3auer 3 2 2
Htoro 3a cemectp: 36 32 DK3aMeH
Htoro mo nucuurivae: 36 32

4.2. Pa3BepHyTOe ONHCAHUE COIEP:KAHUS AUCHUILUINHBI M0 pa3jeaam (TeMam)

1. Tpu dpopmanuzma mexanuku. OcHoBHbIe noHsATUS JlarpanikeBa ¢popmanusma

PaccmarpuBarorcss HproToHOBCKuMiA, JlarpankeB M KaHOHHMYECKHH (dopmanm3Mmbl. JlaeTcs ux
TeOMETPUYECKOE U aHATUTUYECKOE MPEJICTABICHUE B TPEX MEPHOM (pU3HUECKOM, KOHPHUTYPAITHOHHOM U
(a30BOM MPOCTPAHCTBE COOTBETCTBEHHO. JlatoTcs OCHOBHBIE MOHATH Jlarpanxkesa opmanu3ma: 4ucio
cTereHei cBo0o b1, 0000IIEHHBIE KOOPIUHATHI M CKOPOCTH, GyHKIMHU Jlarpanxa, KOHQUTYPATMOHHOTO
IPOCTPAHCTBA, TPACKTOPUN B KOH(DUTYPALIMOHHOM IIPOCTPAHCTBE.
2. BapuanMoHHBIH NPUHUMUN HauMeHbllero AeiictBusi I'ammiabToHa. YpaBHenue Jlarpanika
Jaercs nonsTHe neicTBUSA U (HOPMYIUPYIOIIMHA MPUHIMI HauMeHsbIiero Aeiictsus ['amumibrona. C ero
IIOMOUIbIO BBIBOAATCA ypaBHeHMs Jlarpamxka. llepeuncisrorcs W 10Ka3bIBalOTCS CBOWCTBA JTUX
ypaBHeHmii: 1. lHBapmanTHOCTP TpW YMHOXeHMHM GYHKOMM Jlarpamka Ha TIOCTOSHHYHO. 2.
KoBapuantHocTh ypaBHeHui JlarpaHka npu TodedyHbIX npeoOpa3oBaHusX. 3. VHBapHaHTHOCTh
ypaBHeHui Jlarpanka npu noOaBieHuM K GyHKuuM Jlarpanxka rpagueHTa Npou3BOJIbHON QyHKIMU. 4.
AnnutuBHOCTH GyHKIMU Jlarpanka u pacnaseHue ypaBHeHui JlarpaHka Ha HECBsI3aHHbBIE MOJCUCTEMBI
JUISL MEXAaHUYECKOM CHCTEMBI, COCTOSIIEH U3 HEB3aUMOJEHCTBYIOIINX OJICUCTEM.
3. Ipunuun oTHocuTeIbHOCTD ["annnes
BBoautcs noHATHE HHEPLUAIBHOW CUCTEMBI OTCUETA, KAK CUCTEMBI, B KOTOPOH IIPOCTPAHCTBO OJHOPOIHO
U n3otponHo. [Toka3piBaeTcs, 4TO B 3TOM CilIyyae CKOPOCTh ABM)KEHHUS Teja OTc4eTa Oy/eT MOCTOSHHOM.
BBoautcs npeoOpa3oBanue ["anuies B mpocTeiiieM oJHOMEPHOM ciaydae. ITOT ciaydail 06o01aercs Ha
MIPOU3BOJILHOM TIpeoOpa3zoBanuu ["anmies. [TokaspiBaeTcst 4To OHO 3aBUCHT OT 10 mapamMeTpoB, UTO Takue
npeoOpa3oBaHUsl MOKHO BBINOJHATH MOCJIEIOBATENIBHO W COOTBETCTBYIOIIAs AMarpamma s Tpex
MHEpPLHAJIbHBIX CUCTEM OTCYeTa OyJeT KOMMYTaTHUBHOM, a 3HAYUT, peoOpa3oBanue ['ammies oOpasyer
10-tm mapameTpHuecKylo TpyIIy, MaTeMaTHUECKH pEalIM3yIOUlylo cJenylomue cuMMmerpuu: 1.
OpHoponmHOCTh, BpemeHH. 2. OmHOPOTHOCTH TpocTpaHcTBa. 3. M3oTpomHOCTh TpocTpaHcTBa. 4.
OKBHUBAJICHTHOCTh MEXaHUYECKOTO JIBI)KEHUS B JIIOOOH MHEpLHATbHOMCHCTEME OTCUETA.
4. Ilocrpoenne pynxkuun Jlarpan:xa
W3 mpuHnmna oTHocuTenbHOCTh lanmmieil BbiBoxuTcs BUA (yHKIuu Jlarpanxka amnst cBoOOJHOTO
JBUKEHHS OJJTHOW YacTULIbl. DTa (PyHKIMS COBIAJAIOT C KHHETHUECKOM sHeprue yactuubl. M3 cBoiicTBa
aATUTUBHOCTH (GyHKUMU Jlarpanxka A HEB3aMMOJEHCTBYIOIIMX IMOJCUCTEM MEXaHUYECKOW CHCTEMBbI
BbIBOUTCS BUJ (yHKUMHK Jlarpanka Jisi IpOU3BOJIBHOIO YMCIIA HEB3aUMOJICHCTBYIOIIMX YacTULl. JTa
(GYHKIHMS €CTh CyMMa KUHETUYECKUX HEPruil OT/AaJCHHBIX YacTHIl. BBOIUTCS MOHATHE MOTEHIIUATBHOM
SHEpPruM U JeNIaeTcs TUIoTe3a, 4to QpyHKuus JlarpaHka B3aMMOAEHCTBYIOIIUX YacTULl €CThb Pa3HOCTb
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KHHETHYECKOW W MOTEHIMAIBLHON SHEPTHil. JTa TUIoTe3a MPOBEPSETCs MOJACTAHOBKON ATOW (DYHKIIMH
Jlarpanxa B ypaBHeHue Jlarpanxka, koTopas qaet naet ypaBHeHus HprotoHa.

5. OnHOMepHOe IBUKEHUE

[Toka3pIBaeTCs, 4TO B CIy4yae CHUCTEMBI C OJHON CTENEHBI0 CBOOOMBI ypaBHEHHs JlarpaHika MOXKHO
IIPOMHTETPUPOBATH B KBAPATypax MpH 000N NOTEHIIUAIBHON SHEPTUH.

6. [TousiTue nHTerpasia neu:keHusi. Teopema Hérep. A1INTHBHBIE 3aKOHBI COXPAHEHHS: IHEPTHH,
HMIIYJIbCa, MOMEHTA UMILYJIbCA, HEHTPa Macc.

JaeTcst moHsATHE MHTErpajga JIBMXKCHHS M MOKAa3bIBACTCS, YTO MEXaHUYECKas CUCTEMa C S CTENEHSIMHU
cBoOOAbl uMeeT 2S uHTerpanoB nBwkeHus. [lokasbiBaercs, uyto ectb 10 angUTHBHBIX HHTETPasioB
JBHKEHHUsI, KOTOPbIE MOKHO HaWTH, HE MHTETpUpys ypaBHeHue Jlarpamxka. Popmynupyercs teopema
Hérep mna rpynmel [anuneit m mokaseiBaercsa, 4to 3TH 10 aJguTHUBHBIX HHTETPAJIOB JBIKEHUS —
cinencteue 10-Tu cUMMETpUl MPOCTPAHCTBA U BPEMEHH. JHEPTHs CJIEICTBUE OJHOPOJHOCTh BPEMEHH.
NMiynbc — OJHOPOJHOCTh MPOCTpaHCTBAa. MOMEHT MMIYJbCa — U30TPOIMHOCTh IpocTpaHcTBa. LleHTp
Macc — 9KBUBAJICHTHOCTh WHEPIIUATBHBIX CUCTEM OTCUETA.

Hcnons3yro TeopeMy HErep mokaspiBaeTcs U3 3THUX CUMMETpHUIl Bce 3TH 10 agAMTUBHBIX MHTEIPajIoOB
JIBWXKEHUU. [laeTcs moHATHE MUIMHIAPUYECKOW KOOPJIWHATHI U MOKA3bIBAECTCS YTO COMNPSIKEHHBIN C HEU
MMITYJIbC — MUHTErPaJl ABUKECHUSI.

7. CocraBiienue ypaBHeHuii Jlarpan:ka

[To mpunHnMIy, H300pa)xkarolieMy MEXaHHYECKYI0 CHCTeMY COCTaBiseTcsi ypaBHeHus Jlarpanxka.
CryzneHtaM noApoOHO MOKAa3bIBACTCS OJIHA 3ajlaya, a MOTOM JAaercd 5-6 3amad JUisi caMOCTOSITEIbHOTO
pemieHus. YacTp pemaercs B ayJUTOPUU, OCTAIbHBIE — CAMOCTOSITEIBHO JI0MA.

8. MaJble koJie0aHusi: cBOOOAHBIE, 3aTyXal0llMe, MHOTOMePHbIe, BO30Y:KIeHHbIE.

[TokasbIBaeTcsi, YTO B TPOCTEillIeM Ciydae OJHOMEpPHBIE Malible KojeOaHus OyayT MPOUCXOIUTH B
OKpPECTHOCTH MHUHUMyMa IOTEHUMAIbHOW >HEpruu. BeIBoAsATCA M3 ypaBHeHMM Jlarpanxka ypaBHEHMS
HrioTona. BBomuTCs moHsATHE COOCTBEHHOW YacTOTHI M CTPOUTCS PEIICHHE STOTO YpPaBHEHHSI B TpeX
dopmax:1. Cynepro3unuu AByX rapMOHUYECKUX KojiebaHu#, 2. OqHo rapMmoHnyeckoe konebanue. [Ipu
TOM BBOJUTCS TOHATHE aMIUIUTYJbl KosebGaHuil, ¢a3pl U HadanbHOU (has3pl. 3. DKCHOHEHIUMAIbHAS
KOMIUTeKCHast (opma. Beramcnsercs sHeprusi OJHOMEPHBIX KosieOaHuii. BBoguTCcs moHsATHE O CHIe
TPEHUs, KaK MEXaHUYECKOW CHUJIe W MOHSATHE O JUCCUIALMU MexaHudyeckou sHepruu. [lokazaHo, 4To
ypaBHEHUE JBWIKEHHUS 3aTyXaloIUX KOJCOAHUN MOXKHO TOJYYUTh ABYMsS CIOcO0aMH B paMKax
JlarpamxxeBa ¢opmanusma: 1. BBons sBHyro 3aBucumocTh (yHkimu Jlarpamka or BpemeHu 063
U3MEHeHus1 ypaBHeHuM Jlarpamxka. 2. Moauduuupyto ypaBHeHus JlarpaHxka BBOAS TUCCUIATHBHYIO
¢dbynkuio. [TokaspiBaeTcs, YTO ypaBHEHHUE 3aTyXarOIMUX KoJIeOaHUN MEHsIeTCcs IPU MHBEPCUH BPEMEHHU.
DTO MO3BOJISIET BBECTH CTpeny BpeMeHu. PaccmarpuBaercs 5 crpen Bpemenn: 1. TepMmoauHamudeckas.
2. DnextpomarauTHas. 3. KocMmonoruueckas. 4. KBantroBo-mexanuueckas. 5. CBA3aThCs C HapyLIEHUEM
3aKOHA COXPAHEHUS] KOMOMHUPOBAHHOW YE€THOCTH.

Ctpoutcs pelieHre OJHOMEPHOTO ypaBHEHHUs 3aTyXalolIMX KOJIeOaHW W IOKa3bIBAaeTCs, YTO IPHU
CHWJIBHOM TpEHHUM KojeOaHuil He OyJeT — 3TO cilydail anepuoJUyYecKoro 3aTyXaHWs, a MpH, claboM —
YMEHBINIAGTCST 4acToTa KoJeOaHWW, a aMIUIUTyJa OKCIIOHEHIIMAbHO CTPEMHUTCS K  HYIIIO.
PaccmarpuBaroTcst MHOTOMEpHBIE Kosiebanus. [loka3pIBacTCs UM B 9TOM CITy4ae BBECTH JUCCUTIATHBHYIO
(GYHKIUIO U YTO, B CHIJIY TMOJOXXUTEIBHON OMpEeAeNeHHOCTH 3TON (DYHKIIMU, MEXaHW4YeCKas SHEPTHUs
CHUCTEMBI MOXKET TOJBKO yMeHbIaTbcs. CTpPOUTCS pelieHue ypaBHEHWHW MHOTOMEPHBIX KOJICOAaHUHU U
JaeTCsl alTOPUTM BBIYMCIIEHUSI COOCTBEHHBIX YacTOT TakuX kojebanuit. [Tomydaercs, uro 6e3 3aTyxaHus
COOCTBEHHOW YacTOTHI — KojiebaTenbHbIE U BEIIECTBEHHBIC uncia. PaccMaTpuBarOTCs BBIHYKICHHBIE
oJlHOMepHBIe Konebanus. [loka3piBaeTCs 4YTO B CiIydae MEPUOTNISCKON rapMOHUYECKON BBIHYKIAIOIICH
CHUJIBI BO3HUKACT, SIBJICHUE PE30HAHCA W aMIUTUTyAa KoJeOaHuil pacTeT JuHEeHO co BpemeHeM. C
MOMOIIbI0 WHTETpana JlroaMenss CTPOUTCS pEIIeHHWE YypaBHEHUH BBIHYKICHHBIX KOJEOAHW IpHU
MIPOU3BOJIBHON 3aBUCHUMOCTH BBIHYKJIAFOIIEH CHIIBI OT BPEMEHH.
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9. BolunciieHHe COOCTBEHHBIX YACTOT MAJIBIX KoJIeOaHMii

Crynentam moApoOHO pemiaercsi 3ajada O BBIYMCICHWH COOCTBEHHBIX dacToT. [locime 3Toro oHu
nosyyaror 5-6 3a1ad Uil caMOCTOSTENBHOTO pelieHus. YacTh 3THUX 3ajad permaercss B ayJUTOPUH, a
OCTaJIbHbIE — CAMOCTOSTENBHO 0MA.

10. 1-1 koHTpOIBLHAs padoTa:

CryeHThl NOMy4YaroT OJIHY 3ajady u3 Tpex teM: 1. OnHnomepHoe apmxenue. 2. CoctaBlieHHe ypaBHEHUM
Jlarpanka. 3. Beruucienue COOCTBEHHBIX YacTOT KOJICOaHMIA.

Ha pemenue 3anau naercs 4 akagemuueckux yaca. [Ipu pemeHnr MOXHO M0JIb30BaThCs KOHCIIEKTaMU U
yueOHMKaMHU. 3ajjaua CUMTAETCS PELICHHOW, €Clii OHA JOBEJEHA /10 KOHIIA U PELICHHE HE COJIEPIKUT
omnOoK. 3auTeHHas 3aa4a Mo 1-oi KOHTPOJIBHOM Ha 3a4eTe HE TAeTCsl.

11. IBukeHue B LEHTPAJIbHOM MO

[Toxa3bIBaeTCsl KaKk HMCIHOJb3Yys HMHTETpasibl JBU)KEHUS DHEPIMM U LEHTPa MaccC MOJIYYUTb HHTErpaj
JBWKEHHUSI MOMEHTa HMIyJibca. M3 CylmiecTBOBaHMSI 3TOrO HHTErpaja CIEAyeT YTO JABUKEHUE B
[EHTPAJIILHOM TOJIe — IUIOCKOE, a 3HAYUT YHCIO CTETeHEeH CBOOOABI /IS BYX B3aMMOJEHCTBYIOIIMX
LEHTPAJIbHO YaCTHUI[ COKpalaercsa ¢ 6-tu 10 2-x. Mcnonb3yst HHTEerpasl JBUKEHUSI SHEPTUU U MOMEHTa
UMIyJIbCA JUIsl HPOU3BOJIBHOM NOTEHUMAIbHO SHEPruU LEHTPAIBHOIO II0JII CTPOMUTCS pELIEHUE
YpaBHEHUU JIBU)KEHHSI B KBaJparypax. JTH KBaJpaTypbl JalOT TPACKTOPUIO JBUKEHUS U 3aBHCUMOCTD
paguanbHOM KOOpAMHATBI OT BpeMeHM. PaccmartpuBaercss 4dacTHbld ciywad KerepoBod 3amaum.
[lonyyaeTrcsi ypaBHEHUE KOHMUYECKMX CEUEHUW, THUII, KOTOPBIX OMNPENEISAETCs SHEPrued 4acTHIbl WU
JKCLIEHTPUCUTETOM 3TOro ceueHus. Haxonurces 3aBUCUMOCTh pagualibHOW KOOPAMHATHI OT BpeMeHHU. B
ciydae skcueHTpucurera u3 unterpana (0, 1) aBmwkenus Oyner duHUTHBIM. M3 KBaapaTyp BBIBOJUTCS
Tpu 3akoHa Keruepa: 1. Kaxnmas 1uraHeTa CONHEYHOH CHCTEMBI oOpamiaercs M0 DJIUIHICY. 2.
CekropuanbHas cKOpocTh coxpansercs. 3. KyObl Oosbmmx moiyoceil MponopLUOHANIbHBI KBajJpaTaM
MepHOJI0B 0OpaICHUsI.

12. JIBM:keHne B LEHTPAJIBLHOM T0J1€e

CryneHtaM JaeTcs JeTajibHBIA aHaIW3 MOCTPOCHHUS (pElleHUs]) YpaBHEHUN ABM)KEHUN B IIEHTPAIbHOM
T10JI€, €CJIM 3aJJaHbl MacChl YaCTHIIbI, TOTCHIIMAIbHAs SHEPTUsA U 4 HavalnbHbIX ycioBus. [locie aToro onn
MOJTy4aroT OHU MOJydaroT 5-6 3a/1a4 A caMOCTOSITENIBHOTO pelieHus. YacTh 3THX 3aJay pelaeTcs B
ayJIMTOPUH, a OCTAJIbHBIE — CAMOCTOSATEIBHO JOMA.

13. IlonsiTue (pa3oBBIX epeMeHHBbIX, ()a30BOr0 MPOCTPAHCTBA, ()a30BOIi TPAEKTOPHH.

BBoauTcs moHsTHE WUMITYJIbCa, COMPSHKEHHOTO C O0OOIEHHON KOOPAWHATOW KakK ypaBHEHUW CBSI3H,
MO3BOJISIOIINX BBIPA3UTh OOOOIIEHHYI0 CKOPOCTh 4Yepe3 (a3oBble MEpeMEHHblE — KOOPAMHATHI U
UMITYJIbC, KOTOpBIE U €CTh (ha30Bble MJIM KaHOHHUYECKUE MEepeMeHHble. BBoasTCsS moHsATUS 2S-MepHOTO
($a30BOro MpOCTPAaHCTBA M TEOMETPUYECKOE OMMCAHUE JBM)KEHUS B HeM — (Da30BOM TPACKTOPHH.
CocraBsitoTcs 3a/1a4M 3TOM TPAEKTOPHH B apaMETPUUECKOM BHJIE, TJ€ MapaMeTpoM CIYXKHUT BpeMs, U
€CTh 3aKOH JBIKEHHMS B KaHOHMYECKOM (opMaiu3Me, T.€. 3aBHCUMOCTh (ha30BBIX IMEPEMEHHBIX OT
BpEMEHH U 2S HaudaJbHBIX (a30BBIX NEpeMeHHBIX. JlaeTcs MOHATHE 0 HEOOXOIMMOCTH KaHOHHYECKOTO
dopmanuzma Ui u3yueHus B OyaymieM AucuuruinHbl «KBantoBast Mexanukay U « TepMoJuHAMUKa.

14. KanoHMYecKkHe ypaBHEHUS

Boruncnsercs nonueiii auddepennnan or ¢pynkuun Jlarpamka, nomyyaercs ¢yHkuus ['amMunibToHa —
MEXaHUYECKasi SHEPrusi CUCTEMBl Kak (QYHKIHs (a30oBbIX nepeMeHHbIX. O0cyXnalTcsa TOCTOMHCTBA —
ypaBHeHHe 1-To mopsaka.

15. Cko0ku Ilyaccona

W3 moHATUS WHTErpana ABMKEHUS MPOU3BOJIBHON (QYHKIMHU (a30BBIX MPOU3BOAHBIX UM BPEMEHU —
BBOJIATCA TOHsATHE CKOOKM Ilyaccona, oOpazoBanHOW m3 (QyHKImu ['amMmiibTOHA U paccMaTpuBaeMoun
¢ynkuuu. BBogsarcs mnonsaTus ckobok Ilyaccona, oOpa3oBaHHOW M3 2-X NPOU3BOJBHBIX (YHKIHN
(ba30BbIX MEpeMEHHBIX U BpeMeHH. DOpMYIUPYIOTCS U T0Ka3bIBaloTCs cBoiicTBa ckoOok [lyaccoHa, B ToMm
qucie, ToxaecT SIkoou u Teopemsl [lyaccona, mo3BOMSIONIME MO JIBYM M3BECTHBIM MHTETpajiaM
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JIBYDKEHUS CTPOUTH HOBBIE 0€3 MHTErPUPOBAHUS YPAaBHEHUI IBUKEHUS. DTH CBOMCTBA HCIOJIB3YIOTCS IPU
BBIUKCIICHUH CKOOOK [lyaccoHa.

16. Boruncienue ckobok Ilyaccona

Crynentam BeraucisitoTcst ckoOku I[lyaccona. Ilocie 3TOoro oHM Moy4yaroT OHU MOJTy4aroT 5-6 3a1a4 s
CaMOCTOSITEJIBHOTO pelIeHMsl. YacTp 3THX 3a/1a4 PEIIaeTCs B Ay JUTOPHH, & OCTAJIbHBIE — CAMOCTOSITEIILHO
JoMa.

17. MuBapuant I[lyankape-Kaprana. BapuaunoHHbIii NPUHIMI JJI51 KOCMOJOTHYECKHX MO/IeJIeid.
PaccmarpuBarorcss  neificTBus  Kak  (PYHKIUS KOOpPAMHAT M BPEMEHH. BBIYHMCISIOTCS YacTHBIC
IPOM3BOJIHBIE JEHCTBUSA 1O BpeMEHU U KoopauHaTaM. [loka3biBaeTcss 4TO 3TO MMHYC (YHKLHHU
['aMuIbTOHA ¥ UMITYJIbCA, COTIPSDKEHHBIE C 000OIEHHBIMA KOOPAUHATAMHU. 3HAS 3TU IMPOU3BOTHBIC
MOYKHO ITOCTPOUTH MOJHBIA 1uddepenuan neiictus. B3ss ot Hero uaTerpai no Ga3oBoil TpaekTopun
MOJY4YHUM JCHUCTBHE JJIsI KAHOHUYECKUX YpaBHEHUM — TO ecTh nHBapuaHT [lyankape-Kaprana.
@opmyaupyeM NPUHLMII HAUMEHBLIETO AEUCTBUA Ul 3TOr0 MHBapHuaHTta. Mcnons3ys 3TOoro npuHUMI
M0JIy4YUM KaHOHHYECKHUE YPAaBHEHUS.

18. Kanonu4eckue npeodpazoBanus

BBonuTcs moOHATHE KaHOHMYECKUX MpeoOpa3oBaHUll, Kak, BOOOILE TOBOpPS HECTAIlMOHAPHBIX
npeoOpa3oBaHusAX (ha30BbIX IEPEMEHHBIX, OTHOCHUTEIBHO KOTOPBIX KAHOHMYECKUE YpPaBHEHUS
KOBapHaHTHBI. [loKa3bIBaeTCsl KaK KCIOJIb3Ysl NPUHLMII HAWUMEHBLIETO JCHCTBHUS ISl KAaHOHMYECKHUX
ypaBHEHMH 3aJjaTh HaMMEHbIINE NPeoOpa3oBaHMsl ¢ MOMOILBIO IPOU3BOIHBIX (QyHKIMH. PaccMaTpuBas
4 TaKkuX IPOM3BOIHBIX (DYHKIHMH, OTIMYAIOIINXCS HAOOPOM CTapBIX U HOBBIX (pa30BBIX MEPEMEHHBIX.

19. YpaBuenune 'amunbTona-SIkoou. Pa3nesenue nepeMeHHBIX.

Hcnonp3yss mojyueHHbIE PaHEE NPOM3BOJAHBIE AEMCTBHSI 10 BPEMEHHM M KOOpAMHATAM M 3aMEHss
HOCJIEeTHUE U3 HUX Ha UMITYJIbC MTOJy4aroT ypaBHeHus ['amunbToHa-Ako0u. BBouTCs nonsTen 06 oOmiem
U TIOJIOHOM MHTEerpajgax 3Toro ypaBHeHus. [loka3biBaeTcsi Kak 3Hasl MOJIHBIA MHTErpajl ypaBHEHHS
['amunbroHa-SIKOOM TOCTPOUTH pelIeHHe KaHOHMYeCKMX YypaBHeHuH. IlokazaHo, 4yTOo B ciydae
KOHCEPBATUBHOM MEXaHMYECKON CIHUpald BPEMs OINpeAessieTcss OT NPOCTPAHCTBEHHBIX KOOPJAMHAT,
JENCTBUE JINHEHHO 3aBUCUT OT BPEMEHH, IPUYEM KOHCTAHTON DPA3AEIEHUS CIY)KUT COXPaHSIOLIAsCs
sHeprusi. BBoasTCsS MOHATHS ynpolleHHOro ypaBHeHHs ['amumiibToHa-S1k0o0M M ynpOIIEHHOTo JEHCTBUS.
PaccmaTpuBaroTCsl BO3MOKHOCTH OTIAEIEHMSI KOOPAMHAT APYr OT JpYyra, €CIM €CTh LUIUHAPUYECKHE
KoopauHathl. [loka3piBaeTcsi, YTO KOHCTAaHTaMH pa3JIelIeHHUs] B 3TOM Cily4ae CIyXKaT COXpaHSIOLIUECs
UMITYJIbChI, CONPSKEHHBIE C IMIIMHAPUYECKUMHI KOOPIMHATAMHU, a JieiicTBUEe Oy 1T TMHEHHO 3aBUCUMO OT
LWIMHJPUYECKUX KoopanHaT. PaccmarpuBaetcst Oosiee o01mumii ciryvaii, koraa qse (pa3oBble IEPEMEHHbIE
— KOOpAMHATBHI U CONPSHKEHHbIE C HEM MMITYJbChl, BXOAAT B (YHKIMIO ['aMUIIBTOHA B ONpeAeIeHHOM
koMOnHanMu. CTpPOUTCS AITOPUTM TOCIENOBAaTENBHOIO pa3AelieHUus] MEepEeMEHHbl, a TEM CaMblM U
MOCTPOEHMS OJTHOT0 MHTerpana ['amunbToHa-AKo0u.

20. PenmeHne KaHOHMYECKUX YPaBHEHMIi ¢ moMouIbI0 ypaBHeHuii 'amuiabToHa-AKko0m.

CryznentaM noApoOHO pelmiaeTcss oAHa 3ajjada Mo MOCTPOCHUIO PEIIeHUs KaHOHMYECKUX ypaBHEHUH c
NOMOIIBI0 ypaBHeHUs ['amuiibToHa-Sko6u. Ilocne 3Toro oHM Moay4ar0T OHM MOdyYarT 5-6 3amau s
CaMOCTOSITENILHOTO pelieHus. YacTh 3THX 3a1a4 penaeTcs B ayAUTOPUH, @ OCTaJIbHbIE — CAMOCTOSITEIBHO
J0Ma.

21. 2-s1 KOHTpOJIbHAs padoTa:

CryneHTbl NOTYYaroT OAHY 3a7auy U3 Tpex TeM: 1. /IBmkenue B ieHTpansHoM nosie. 2. Cko6ku [Tyaccona.
3. Ypasuenue ['amunbToHa-AK00M.

Ha pemenue 3anau naercs 4 akagemudeckux yaca. [Ipu pemeHun MOKHO MOJIb30BaThCsl KOHCIIEKTAMU U
yueOHMKaMU. 3a/iaya 3a4MTHIBAETCS €CIM OHA JIOBEACHA /10 KOHIA U PEIIEHHE HE COAEPKHUT OUINOOK.
3ayTeHHas 3a/1a4a 1o 2-0il KOHTPOJIBLHON paboTe Ha 3a4eTe He AaeTCsl.

22. 3aver:

3ayer CTaBUTCS, €CIM B TEUCHMM CEMECTpa 3auTeHbl 3aJlaud M0 00erM KOHTpPOJIbHBIM pabotam. He
3a4TE€HHBIE 3aJ]auyl CTY/AEHT PELIaeT Ha 3a4eTe 0 TeX, IOp I0Ka OHU He OyAyT 3auTeHbl. Takum
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00pa3oM, CTYJEHT JOJDKEH MOJIY4YMTh pEIIeHUE 3aJauu Mo cienyoomum 6-tu temMam: 1. OpHomepHoe
neuxenue. 2. CocraBiieHue ypaBHeHui Jlarpanka. 3. Beluncienne coOCTBEHHBIX YacTOT KojeOaHui. 4.
JIBikeHue B LeHTpainbHOM moje. 5. Berumcnenue ckobok Ilyaccona. 6. Pemenune kaHOHMUYECKHX
ypaBHEHHI ¢ TOMOIIbI0 ypaBHeHUs ['amMuinbToHa-SAK00H.

5. Obpa3oBaTe/ibHbIe TEXHOJIOTHHI

Kypc Teopernyeckoil MEXaHUKH YATAETCS Y’KE HECKOJIBKO BEKOB B CTEHaX YHUBEPCUTETOB. I1o Hemy
HaNMCaHbl W W3JaHBl COTHHM CaMbIX pa3HBIX y4eOHUKOB. [JaBHOW 3amaueil mpu oOOy4YeHHMH ATOH
JUCLHUIUIMHE SIBJIETCSI HAayduTh CTYJEHTOB peuiath 3aaaud. I1oaToMy HHKakux oO0pa3oBaTeIbHBIX
TEXHOJIOIMI KpOME TPAJUIIMOHHBIX — JIEKLIUH, CEMUHAPHI C I0Ka30M 00pa3l0B PELIEHUS 3a/1a4 110 BCEM
TeMaM, KOHTPOJBHBIX paboT M 3ayera He HyXHO. UTOo Kacaercs MH(OPMAIMOHHBIX TEXHOJIOTUH, TO
€IMHCTBEHHOE, YTO HY)KHO — 3TO HalTH JEKTPOHHYIO Bepcuto yueOnuka JI. /1. Jlannay, E. M. JIudmmn
«MexaHuka» B HMHTEpHETE, T.K. LleHa OyMaKHOW (hOpMbI 3TOW KHHUIM NPHUOIMKAETCS K IOJIOBUHE
CTYJAEHYECKOUW CTUIICH/IUH.

6. YueOHO-MeTOAMYECKOE 00eclieyeHne CAaMOCTOSTeIbHOI padoThl 00yYalOIINXCS
1. YVueOnuk JI. JI. Jlanpay, E. M. JIupmmn «Mexanuka». M. Hayka 1973 rox unu nro6sie apyrue
U3aHus.
2. KOHCIIEKTHI JIEKIIHA.
3. 3aaum, KOTOPHIC COCTABIICHBI MTPETIOaBATEIIEM U TAIOTCS HA CEMUHAPaX.
4. 3anaym u3 6-TH TUIIOB MO 2-M KOHTPOJBHBIM paboTam.

7. XapakTepuMCTHKA OLEHOYHBIX CPeACTB /Jsl TeKyLlero KOHTPOJS YCIeBaeMOCTH U
NPOMEKYTOYHOM aTTeCTANMU 00yYAIOIIMXCH 110 AUCHHILIMHE
1-91 KOHTpOJIbHasI padoTa:

CryneHThl mojlydaroT OJHY 3afauy u3 Tpex TeM: 1. OpHomepHoe aBmkeHue. 2. CocraBiieHne
ypaBHeHwuii Jlarpanka. 3. BeruricieHne cOOCTBEHHBIX YacTOT KOJIeOaHHH.
Ha pemenue 3anau naercs 4 akagemudeckux yaca. [Ipu pemeHrny MOXKHO MM0JIb30BaThCs KOHCIIEKTaMHU U
yuyeOHMKaMH. 3ajaqa CUMTAeTCs PELICHHOM, eclii OHa JIOBEJeHa 10 KOHILA M pelIeHHE HE COAEPKUT
omuOoK. 3auTeHHas 3a7a4a 1o 1-oif KOHTPOJIBHOM Ha 3a4eTe HE TAeTCHl.

CryneHThl MONy4aloT OJHY 3a7auy W3 Tpex TeM: 1. J[BuxkeHue B HeHTpaidbHOM none. 2. CkoOku
[Tyaccona. 3. YpaBuenue ['amunbroHa-Axo0u.
Ha pemenue 3anau gaercs 4 akagemudeckux 4aca. [Ipu pemeHnn MOXKHO MOJIb30BaThCsl KOHCIIEKTAMHU U
yueOHMKaMU. 3a/iaya 3a4UTHIBAETCS €CIM OHA JIOBEAEHA J0 KOHIIA U PEUIEHHE HE COJCPKUT OLINOOK.
3ayTeHHas 3a/1a4a 1o 2-0il KOHTPOJIBLHON paboTe Ha 3a4eTe He AaeTCsl.

3aueT CTaBUTCS, €CIM B TEUEHUHU CEMECTpa 3a4TEHbI 3a7aun o 00erM KOHTPOJIbHBIM paboTam. He
3aYTEHHBIE 33/1a4M CTYACHT pellaeT Ha 3a4eTe /10 TeX, Op MOKa OHU He OyayT 3auTeHbl. Takum oOpazom,
CTYAEHT JIOJKEH MOJYYUTh PEIICHHUE 33/1a4U 10 CIAeayomuM 6-tu TeMam: 1. OgHomMepHoe JBHKEHUE. 2.
CocraBnenue ypaBHeHuil Jlarpanxa. 3. Boruncnenue coOCTBEHHBIX 4acTOT Kosebanuil. 4. JIBrkeHue B
HeHTpalbHOM Tose. 5. Beramcnenne ckobok Ilyaccona. 6. PemreHne kaHOHWYECKMX ypaBHEHHH C
MOMOIIBIO YpaBHeHuUs [ amuiibToHa-Ako0u.

8. YueOHO-MeTOAMYEeCKOe M HH(POPMALHOHHOE 00ecniedeHUe THCIUIIIMHbI
OcHoBHas nuTeparypa:

1. (L. A.Jlannay, E. M. JInpmmn «Mexanuka». M. Hayka 1973.

2. JlroOble qpyrre u3aaHusl KHUTH U3 1I. 1.
JlononHutenbHas yuyeOHas nmuteparypa: He HyxHa.
Pecypcel nHpOpMannOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « UHTepHeT»:
DneKkTpoHHas BepcHsl yueOHUKa U3 1. « OCHOBHAs ydeOHast TUTEpaTypay.
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CucremMa »dSIEKTPOHHON TOJAEPKKHA OOpa3oBarenpbHOro rmpormecca «MoH  yHHBEPCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanbubie 6a3bl JaHHBIX U HH)OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

DBC «YuuBepcurerckas oubinoreka onaain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas bubarorexa MBI'Y_http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[MporpamMHoe obOecriedeHue: omneparonHas cucrema Microsoft Windows, maker oducHbIX
nporpamm Microsoft Office u(wm) LibreOffice, uarepuer-6payzep Microsoft Edge m(unmu) Yandex
Browser.

9. MartepunajibHO-TeXHHYeCKOe o0ecniedeHue THCIHIIIMHbI

VY4eOHble ayIUTOPUH:

- JUISL TIPOBEJCHHS 3aHATUH JIGKIMOHHOTO THIIA C KOMIUIEKTOM CIIEHHUAIM3UPOBAHHON yUeOHOM
MeOelM W TEXHHUYECKUMHU CpEACTBAMH OOYYCHHS, CIYXKAIIUMHU JUIS TIPEJAOCTABICHHUS y4eOHOMH
uHpopManuu OOJIBIION ay TUTOPHH;

- 7S TPOBEACHUS 3aHITUH CEMHUHAPCKOTO THIA, KOHCYJIbTAlMH, TEKYIIErO KOHTPOJS U
POMEKYTOUYHOM aTTECTAI[MH C KOMIUIEKTOM CIEIHATU3UPOBAHHON y4eOHONH MeOenn U TeXHUIECKUMHU
CpeACcTBaMu O0YUYCHUS;

[Tomemienne Ayt CaMOCTOSATENBHOM Pa0OTHI, OCHANICHHOE KOMILJIEKTOM CHEIHaIH3UPOBAHHOM
yueOHOI MeOeln, KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K cetu «MHTepHeT» u
obecnieuenuem nocrymna B DUOC.

ABTOp(bI) paGoyeii NpOorpaMMbl JMCUMIIMHBI: JOLEHT Kadeapsl (yHIaMEeHTaIbHON (pU3UKU U
HAHOTEXHOJIOTUH KaHA. TeXH. HayK JKenezHoB A.T.

[Iporpamma paccMoTpeHa W yTBEpKIIeHA Ha 3acenaHuu kadeapsl GyHIaMEHTATHHOW (PU3UKU U
HaHOTeXHOJOTHH « 28 » aBrycra 2024 r., mpotokon Ne 1


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek

