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1. Ilen ocBOEHMS AUCHMIIIMHBI
[MenssMu IHUCLMIUIMHBL SBIAETCA HAY4YUTh CTYACHTOB JlarpaHkKeBy M KOHOHUYECKOMY
dopmManu3My TEOPETUYECKON MEXaHUKU M NOKa3aTh KAaK OHU NPUMEHSIOTCS K KOHKPETHBIM 3aJadaM.
HayuuTtsb cTyIeHTOB HCTIONIB30BaTh 3TH (OPMATU3MBI, pelias KOHKPETHbIE 3a1auu. [lomydeHHbIe 3HAaHHS
OyAyT Tak)e UCIOJIb30BaThCs B Kypcax «KBaHTOBast MexaHuKa» U «TepMoIMHMaMUKay.

2. MecTo nucuuminibl B cTpykType OIT

JucuuniauHa «Teopernueckas MEXaHUKa» OTHOCHUTCS K 00s3aTeIbHON JacTHu
obpazoBarenbHoii mporpammbl (b1.0.25) B cootBeTcTBMM ¢ HampamiaeHueM moarotoku: 03.03.02
dusuka. Jlsis ocBOEHUWS AMCHUIUIMHBI HEOOXOAMMO 3HAHUE BEKTOPHOTO W TEH30PHOTO aHAIM3a,
MaTeMaTHUYECKOTO aHajin3a, OOBIKHOBEHHBIX IU((epeHInalbHbIX YpaBHEHUN U Kypca MEXaHUKU W3
UKJa oomas Gus3mka.

Jl1s ocBOGHUS JTaHHOW JUCHMILTUHBI 00YyUaOLIUICS TOJKEH:

3HaTh: MEXaHUKy U3 oO0med  (u3uKu, MaTeMaTHYeCKWd  aHaiuu3, OOBIKHOBCHHBIC
muddepeHIranbHble YpaBHEHUS, BEKTOPHBIN 1 TEH30PHbBIN aHAU3.

YMeTh: pematsh OOBIKHOBEHHBIC U depeHIMaTbHbIC YpPaBHEHHS, B YAaCTHOCTH YpaBHEHUS
Heiotona, auddepeHunpoBarb, BBIYHCIAT, HHTErpaibl, packiansiBaTh (GyHKIUH B psg Teitnopa,
OTIEPUPOBATH BEKTOPAMH U TEH30PAMHU.

VIMeTh NpakTUYECKUM OMBIT: TEXHUKU BHIYUCIICHHUM, YKA3aHHBIX B M. «YMETh.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, GopMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

0) obmenpodeccuonanpabie (OIIK):

OIIK-1 CIIOCOOHOCTh  HCITIOJIB30BATh B MpOoQecCUOHANIBHON JesSTeNbHOCTH 0a30BbIe
€CTECTBCHHOHAYYHbIC 3HAHMS, BKJIIOYAas 3HAHUA O TIPeAMETe W OOBEKTaX W3YYEeHHs, MeTojax
MCCJIEI0BAHMS, COBPEMEHHBIX KOHIENIUSAX, TOCTHKEHUSAX U OTPAHUYEHHUSIX €CTECTBEHHBIX HAYK.

OIIK-2 crmocoOHOCTB UCIIOB30BaTh B MPOGECCHOHATBHON EATETLHOCTH 0a30BbIe 3HAHUS
dbyHIaMeHTalbHBIX Pa3eoB MAaTeMaTHUKH, CO37aBaTh MaTeMaTHUYECKHE MOIETTU THITOBBIX
MpoeCCUOHANIBHBIX 3a71a4 U UHTEPIPETUPOBATH IMOTYUYEHHBIE PE3YIbTAThI C YIETOM IPAHUI]
MPUMEHUMOCTH MOJIeen

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS] MO AUCHUILUINHE, COOTHECEHHBIX ¢
HHAUKATOPAMHM JT0CTUKeHUsI (POPMHUPYEMbIX KOMIIETEHIIUI

B pe3synbrare ocBOCHUS AUCIIUTUIMHBI 00 YJArOITUICS JOJKEH:

3unarb: HproToHOB, JlarpanxeB 1 KaHOHUYECKHH (OpMaTu3Mbl

YmMmerp: Pemars 3agmaun 6 Ttunos: 1, OgHomepHoe nBuxkeHue; 2. CocTaBileHWE ypaBHEHUN
Jlarpamxka: 3. CoOcTBeHHBIE 4YacTOTHl Maibix Kojebanuit: 4. llentpanpHoe mone; 5. CkoOku
[Tyaccona; 6. YpaBuenue ['amunbroHa-SAko0u.

HmeTh HaBBIK: pabOThI C MATEMAaTUYECKUM amapaToM TEOPETHUYECKON MEXAHUKH.

4. O0beM U coiepsKaHue TN CHUTITIHHBI
O0beM TUCHUIIMHBI cOCTaBIseT 4 3aueTHbIX eauHull (144 akaeMUIecKuX 4acoB).

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHIAMH H
TPYI0EMKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHONH pabOThl 00YYAIOUIErocs MO TUCIUILUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHOM MPOTPAMMEI.
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Ne Buaer 3amsaThii, ux @OpMBI TEKYILETO
/1 Paznensr (Temsbn) e 00BEM (B ak.qacax, 1o KOHTPOJISI YCTIEBAEMOCTH (110
JIUCLIUIUIAHBI 5 ouyHO# hopme 00ydeHus) ouHOH popme 0OyUyeHus)
é 3ansaTus 3aHaTus o .
JIeKIMOH- ceMUHap- OPMBI IPOMEKYTOUHOU
HOT'O THIIa CKOT'0 THUIIa aTTrecranuu
1. | Tpu dopmanusma TeopeTuueckor | 3 2 1 BxonHast AMarHOCTHKA: TECT C
MeXaHUKH. OCHOBHbBIC TOHSATHS NOCTEYIOMIM  00CYKACHUEM
JlarpamxeBa hopManuzma. pe3ybTaTOB.
Crmcok BOIIPOCOB,
HMHTEPECYIOIIUX CTYIAEHTa II0
COJZIEPKAHUIO JYCLIUAIIJIMHBI
(cmaercst B MICBMEHHOM BHJIC)
2. BapuannonHnslii MIPUHIIUIT 3 2 1 ONOpHBIA KOHCTIEKT
HAUMEHBIIIETO NEeNUCTBUS Oryer
I'amunbToHA. YpaBHeHUs
Jlarpanxa.
3. | IlpuHIHATIBI OTHOCUTEIBLHOCTHA 3 2 2
lanumnes.
4. | lloctpoenue ¢ynxun Jlarpamnxa. 3 2 2
5. OnHOMEpHOE IBUKEHUE 3 2 1
6. [TonssTMA wWHTErpana JBUKCHUS. 3 2 2
Teopema Heétep. AnauTuBHBIE
3aKOHBI COXpAHEHUsS: DHEPIuH,
HMMITYJIbCa, MOMEHTa HMIYJIbCa,
IIEHTpa Macc.
7. | CocraBneHnue ypaBHEHUH 3 1 1
Jlarpanxa.
8. | Mansie koaebanus: cBOOOAHEBIEC, | 3 1 1
3aTyxarouue, MHOT'OMEpHBIE,
BBIHY)KJICHHBIC.
9. | Beiuucnenue COOCTBEHHBIX | 3 1 1
YacTOT MaJIbIX KOJICOaHNH.
10. | 1-1  koHTpOonbHas pabora mo | 3 1 2 1-s1 koHTpONIBHAs paboTa
TeMaM: OJHOMEpPHOE JBIKECHHE,
COCTaBJICHHE ypaBHEHUM
Jlarpanxa, BBIYHCIICHHE
COOCTBEHHBIX  YacCTOT  MaJIbIX
KoJIeOaHUH.
11. | Henrpanpaoe mnone. Keruepossr | 3 1 1
3a/1a4Hu.
12. | JIBmwkeHHE B ICHTPAJIHHOM MOJIE. 3 1 1
13. | IlonsaTHs (Pa30BBIX MEPEeMEHHBIX, | 3 2 2
(hazoBoro mpocTpaHcTBa, (ha3oBoit
TPAdKTOPHH.
14. | KaHoHHYecKHe ypaBHEHUS 3 2 2
15. | Cko6ku Ilyaccona 3 2 2
16. | Berancnenue ckob6ok ITyaccona 3 2
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17. | Beruucnenue cko0ok Ilyaccona 3 1 1
18. | Kanonnueckue npeoOpazoBaHuUs 3 2 2
19. | YpaBuenuss [ammnbrona-Skoom. | 3 2 2
Paznienienue nepeMeHHbIX.
20. | Perrenue KaHOHUYECKHX | 3 1 1
ypaBHEHHI c TIOMOIIIBIO
ypaBHeHus ['amunpToHa-Ako0u.
21. | 2-1  KOHTpOJbHas pabora 1O | 3 2 2 2-51 KOHTPOJIbHAs paboTa
TeMaM:  LEHTpaJlbHOE  TOJIe,
CKOOKH [TyaccoHna, METOJ
ypaBHeHuil ['amunpToHa-Ako0u.
22. | Bauer 3 2 2
HToro 3a cemectp: 36 32 OKk3ameH
Hroro mo mucturimge: 36 32

4.2. Pa3BepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMILJIMHBI 0 pa3aejaM (TeMaMm)

1. Tpu ¢popmanusma mexanuku. OcHoBHbIe noHsTHS JlarpanixkeBa ¢popmanusma

PaccmatpuBarotcst HproToHOBckuid, JlarpanxkeB M kaHoHUYecKui ¢opmanu3mbl. JlaeTrcs ux
TE€OMETPUYECKOE U aHATUTUIECKOE MPEJICTABICHHE B TPEX MEPHOM (DPU3MUYECKOM, KOH(PHUTYPAIIUOHHOM H
($ha30BOM MPOCTPAHCTBE COOTBETCTBEHHO. J{atoTcs ocHOBHBIE MOHATHUS JlarpankeBa hopMannu3mMa: 4ucio
cTereHei cBo0o b1, 0000IICHHBIE KOOPAMHATHI M CKOPOCTH, PyHKIMHU Jlarpanka, KOHOUTYpAIIHOHHOTO
MPOCTPAHCTBA, TPACKTOPUIA B KOH(UTYPAIITHOHHOM IIPOCTPAHCTBE.
2. BapuanMoHHBIi NPUMHUUI HauMeHbIIero aeiictBusi ['amuiabroHa. YpaBHenue Jlarpanika
Jlaercs nmonsTHe NEHCTBUS U GOPMYIUPYIOLUIMHA NPUHIUI HauMeHbliero aeicTeus ['amunbrona. C ero
IIOMOIIBIO BBIBOJATCA ypaBHeHHs Jlarpamxka. llepedncnstorcss WM JTOKa3pIBalOTCS CBOMCTBA ITHUX
ypaBHeHmii: 1. VHBapumaHTHOCTP MNpU YMHOXKEHHH (yHKUuU Jlarpanxka Ha TOCTOSHHYIO. 2.
KoBapuantHocTs ypaBHeHuil Jlarpamka mnpu ToueuyHbIXx mnpeoOpa3zoBaHusx. 3. VHBapumaHTHOCTH
ypaBHeHMi Jlarpanka npu go6asneHuy K (GyHkuuu Jlarpanka rpajneHTa Npou3BOJIbHONW (yHKIMU. 4.
AnautuBHocTh (yHKIMY Jlarpanka u pacnajgeHue ypaBHeHui Jlarpanka Ha HeCBS3aHHbBIE MTOJICUCTEMBI
JUISL MEXAHUYECKOM CUCTEMBI, COCTOSAIIEH U3 HEB3aUMOAEHCTBYIOLIUX TIOICUCTEM.
3. I[Ipunuun oTHocuTENbHOCTDH ["annies
BBoauTcs moOHATHE WHEPUHAIBHOM CHCTEMBI OTCYETA, KaK CHCTEMbI, B KOTOPOW MPOCTPAHCTBO
OJTHOPOJHO M M30TporHO. IToka3bIiBaeTcs, 4TO B 3TOM Cilydae CKOPOCTb JBM)KEHHUS Tela oTcyera OyneT
nocTostHHOM. BBoauTcst mpeoOpazoBanue ["anwies B mpocTeliiieM OJHOMEPHOM cliydae. DTOT cliydaid
o0o0m1aercst Ha HPOU3BOJIBLHOM TNpeoOpa3oBanuu [ammies. IlokaspiBaeTcs uTro OHO 3aBUCHT OT 10
apaMeTpoB, YTO TakHe MpeoOpa3oBaHUS MOKHO BBINOJHSTH MOCIEIOBATEIbHO M COOTBETCTBYIOLIAS
ayarpaMma  JUIsl  TpeX HWHEepUHUaIbHBIX CHUCTEM oOTcyera OyAeT KOMMYTaTHBHOM, a 3HAuuT,
npeoOpa3zoBanue ['ammies o6pasyer 10-Tu mapamMeTpuuecKyro TPyMIy, MaTeMAaTHUYECKH PEATU3YIONIYIO
cienyromue cummerpuu: 1. OpHopogHocTe BpeMeHHM. 2. OIHOPOAHOCTH THPOCTPAHCTBA. 3.
N3otponHOCTH MpoCcTpaHCTBa. 4. DKBUBAJICHTHOCTh MEXAHHMUECKOTO JIBHKEHUS B JIFOOOH MHEPITUATHHOM
CUCTEME OTCUETa.
4. ITocTpoenue pynkuuu Jlarpanxa
W3 mpuHIMNa OTHOCUTENBHOCTh [ammnel BbBoauTcs BuJ ¢GyHKuMu Jlarpamxka s cBOOOJHOTO
JIBIDKEHUSI OJTHOM YacTUIlbl. JTa (QYHKIUS COBMAMAIOT ¢ KHHETHYECKOM dHeprueit yactuipl. M3 cBoiicTBa
aJTUTUBHOCTH (QYyHKIMHU Jlarpamka JUisi HEB3aUMOJICHCTBYIOIUX MOJCUCTEM MEXaHHYECKOW CHCTEMBI
BbIBOJUTCS BUJ (QyHKIUU Jlarpanka Juis MPOU3BOJIBHOIO YMCIIA HEB3aUMOJIEHCTBYIOIIMX YacTUIl. JTa
(GyHKLUS €CTh CyMMa KMHETHYECKUX SHEPTUil OT/IaleHHBIX YacTHIl. BBOAUTCS MOHATHE MOTEHIMAIBHON
SHEPruM U JIeNaercs rumnoresa, 4ro GyHKuus Jlarpanxka B3aMMOIEHCTBYIOIIUX YaCTUIl €CTh PAa3HOCTh
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KHHETHYECKOW W MOTEHIMAIBLHON SHEPTrHil. DTa TUIOTE3a MPOBEPSIETCS MOACTAHOBKON 3TON (PyHKITUH
Jlarpanxa B ypaBHeHue Jlarpanxka, KoTopas AaeT AaeT ypaBHeHHs HproToHa.

5. OnHoMepHOe NBUKEHH e

[Toka3pIBaeTCs, 4TO B CIy4ae CHUCTEMBI C OJIHOM CTENEHBIO CBOOONBI ypaBHeHHUs JlarpaHxka MOKHO
IIPOMHTETPUPOBATH B KBAJpaTypax Mpu 000N NOTEHIIUAIBHON SHEPTUH.

6. llonsiTue unTerpana neu:keHusi. Teopema Hérep. AnIuTUBHBIE 3AKOHBI COXPAHEHUS: IHEPIUH,
HMIIYJIbCa, MOMEHTA UMIIYJIbCA, IEeHTPa Macc.

JlaeTcst IOHATHE WHTETpalia JBMKCHUS U TOKA3bIBACTCS, YTO MEXAHMUYECKas CUCTEMa C S CTCICHSIMHU
cBoOoAbl uMeeT 2S uHTerpanoB nBuxkeHHs. [lokaspiBaercs, uto ectb 10 aITUTHUBHBIX HHTETPAJIOB
JBHKEHHUsI, KOTOPbIE MOKHO HaWTH, HE MHTErpupys ypaBHeHue Jlarpanxka. dopmynupyercs teopema
Hérep nna rpynnel [Manwneit u mokasbiBaeTcs, 4yTo 3TU 10 agJUTUBHBIX MHTErPAJIOB ABMKCHUS —
cinencteue 10-Tu CHMMETpUI MPOCTPAHCTBA U BPEMEHU. DHEPTHUs CIEICTBUE OJHOPOAHOCTh BPEMEHHU.
NMiynbC — OJHOPOAHOCTh MPOCTPAaHCTBA. MOMEHT MMITyJibCa — U30TPOIHOCTh MpPOCTpaHcTBa. LleHTp
Macc — 9KBUBAJICHTHOCTh MHEPIIUAIBHBIX CUCTEM OTCUETA.

Hcnons3yto Teopemy Hérep mokaspiBaeTcs U3 3THX cUMMETpHUil Bce 3TH 10 agAMTHUBHBIX MHTETPaoOB
JIBWKEHUU. [laeTcs moHATHE MUIMHAPUYECKOW KOOPJIMHATHI U MOKA3bIBAECTCA YTO COIPSIKEHHBIN C HEU
MMITYJIbC — UHTErPaJl ABUKECHUS.

7. CocTraBienne ypaBHenuii Jlarpan:ka

[To mpunHnumy, wu300paxarolieMy MEXaHHYECKYyl0 CHCTeMY COCTaBiseTcs ypaBHeHHs Jlarpamxa.
CrynenTaMm noapoOHO MOKAa3bIBACTCS OJIHA 3aja4a, a MOTOM Jaaercs 5-6 3amad Ijisi caMOCTOSTEIbHOTO
pemieHus. YacTp pemaercs B ayJMTOPUH, OCTAIbHbIE — CAMOCTOATENBHO J0OMA.

8. MaJsbie koj1e0aHusA: CBOOOHBIE, 3aTyXaK0llMe, MHOTOMePHbIE, BO30Y K/1eHHbIE.

[Toka3bIBaeTCs, YTO B MPOCTEHIlIEeM cllydae OJHOMEpPHBIE Majble KoyieOaHus OyayT MPOUCXOIUTH B
OKpPECTHOCTM MHUHUMyMa INOTEHUUAIbHOW >HEpruu. BeIBoAATCA M3 ypaBHeHMU JlarpaH)ka ypaBHEHHs
HrioTona. BBomuTcsi mOHSATHE COOCTBEHHOM YaCTOTHI M CTPOUTCS PEIICHHE JTOTO0 YPaBHEHMsSI B TpeX
dopmax:1. Cyneprno3unnu AByX rapMOHHYECKUX Kosiebanwuii, 2. OnHo rapmonndeckoe konebanue. [lpu
TOM BBOJUTCS TOHATHE aMIUTUTYIbl KoieOaHuil, ¢a3bl U HauanbHOU (a3bl. 3. DKCIIOHEHIMATbHAS
KOMIUTeKCHast ¢opma. Beraucrnsercs sHeprusi OMHOMEPHBIX KoJjiebaHui. BBoauTcs moHsATHE O cuie
TPEHUs, KaK MEXAHUYECKOM CUJIe M MOHATHE O AMCCUNAIMU MexaHudeckoil sHepruu. [lokazaHo, 4To
ypaBHEHUE JBWIKEHUS 3aTyXalolUX KOJIEOAHWM MOXKHO TIONYyYUTh JIBYyMs CIOCOOaMH B paMKax
JlarpamxxeBa Qopmanusma: 1. BBoas sBHyro 3aBucumocTh (yHKIMM Jlarpam:ka OT BpeMeHH 0e3
U3MEHeHUs1 ypaBHeHMH Jlarpanxka. 2. Moauduuupyro ypaBHeHus Jlarpanka BBOJS IHCCUIATHUBHYIO
¢dbynkmuto. [TokaspiBaeTcs, YTO ypaBHEHHE 3aTyXaloMUX KoJaeOaHUN MEHSETCs P MHBEPCUU BPEMEHHU.
DTO TO3BOJISIET BBECTU CTpeily BpeMeHu. PaccmaTpuBaercs 5 crpen Bpemenu: 1. TepmoanHamMudeckasi.
2. DnextpomarautHas. 3. Kocmonoruueckas. 4. KBantoBo-mexannueckas. 5. CBsi3aTbCsl ¢ HAPYIIEHUEM
3aKOHA COXpaHEHUsI KOMOMHHUPOBAHHOM YETHOCTH.

Ctpoutcs pelieHre OJHOMEPHOTO YpaBHEHHS 3aTyXalwIluX KojeOaHWM W IOKa3bIBaeTCs, YTO IMPHU
CHUJILHOM TpEHUHU KoyiebaHuil He OyAeT — 3TO ClIydail arnepuoJandecKoro 3aTyxaHus, a MpH, cladoMm —
YMEHBINIAETCS YacToTa KojeOaHui, a aMIUIMTya OKCIOHEHIIMAIbHO CTPEMHUTCS K  HYJIO.
PaccmarpuBaroTcsi MHOTOMepHble KojeOanusi. [loka3piBaeTcsi WM B OTOM CiIy4ae BBECTH
TUCCUMATUBHYIO (DYHKIHMIO W YTO, B CHIY TMOJOXHUTEIFHOW OMPEIEICHHOCTH JTOW (PYHKIIHH,
MEXaHWYEeCKass JHEPrusi CHUCTEMbl MOXXET TOJBKO yMeHbIIaThCs. CTPOUTCS pEIIeHHEe YpaBHEHHM
MHOTOMEPHBIX KOJeOaHUN M JaeTCsi alrOPUTM BBIUYMCICHHUS COOCTBEHHBIX YaCTOT TaKUX KOJEOAHUU.
[Toryuaetcsi, uto Oe3 3aTyxaHUsi COOCTBEHHOM 4acTOThl — KoJieOaTeNbHbIE U BELIECTBEHHBIE YHUCIA.
PaccmaTpuBaroTcsi  BBIHYXKIEHHBIE OJHOMepHbIe KojeOanus. [loka3piBaeTcs dYTO B cllydae
MEPUOIUYECKON TapMOHWYECKON BBIHY)KJIAIOIIEH CHJIBI BO3HUKAET, SIBICHUE PE30HAHCAa M AMIUIMTYAA
KonebaHuil pacteT NUHEHHO co BpemeHeMm. C momolpio HHTerpana Jlroamens CTPOUTCS pelIeHUe
yYpaBHEHUW BBIHYKJEHHBIX KOJEOAHWN MpU TPOW3BOJHHONW 3aBUCUMOCTH BBIHYXKIAIOIICH CHIIBI OT
BpPEMEHU.
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9. Beruncienne cOOCTBEHHBIX YaCTOT MAJIBIX KOJIeOaHU I

CryneHtaM noapoOHO pelaeTrcst 3ajada O BBIYMCIEHHHM COOCTBEHHBIX uacToT. Ilocime 3toro onu
HOJy4aroT 5-6 3a7ay JUlsl CaMOCTOATENIBHOrO pelieHus. YacTe 3TUX 3a7ay pelaercs B ayIUTOPHH, a
OCTaJIbHBIE — CAMOCTOSTENBHO A0MA.

10. 1-s1 koHTpOJILHAsI padoTa:

CryneHThl ONy4aroT OAHY 3a1auy u3 Tpex Tem: 1. OnHomepHoe nBuxeHue. 2. CocTaBiieHuEe ypaBHEHUN
Jlarpanka. 3. BeruucieHue coOOCTBEHHBIX YacTOT KOJICOAHMIA.

Ha pemenue 3anau naercs 4 akagemudeckux yaca. [Ipu pemieHun MOYKHO 10JIb30BaThCsl KOHCIIEKTAMU U
y4yeOHHMKaMu. 3ajada CUMTAETCs PELICHHOH, eclii OHa JI0BeJleHa /0 KOHLA M pEIeHHE HE COAEPKUT
omunOoK. 3auTeHHas 3aa4a 1o 1-0if KOHTPOJIBHOM Ha 3a4eTe HE JTaeTCs.

11. /IBu:keHHE B HEHTPAJILHOM I0JIe

[Toxa3pIBaeTCsl KaKk HMCIHOJB3YS MHTErpajibl JBUKEHHS SHEPTUUM U LIEHTpa MacC MOJYyYUTh HHTErpal
JBIDKEHUS MOMEHTa MMIyibca. V3 cCyllecTBOBaHUS 3TOr0 HMHTErpaia cjielyeT 4TO JABHKEHHE B
LEHTPAJIbHOM I10JIE€ — IUIOCKOE, @ 3HAYUT YUCIIO CTENEeHEeW CBOOOIBI JUIsl IBYX B3aUMOJIEHCTBYIOIIMX
LEHTPAJIbHO YaCTHI] COKpaIaeTcst ¢ 6-tu 1o 2-X. Mcnonb3ys uHTerpai ABMKEHHsI SHEPIUU U MOMEHTa
UMIyJIbCa JUIsl IPOU3BOJBHONW IMOTEHIHAIBHO JHEPIMM LEHTPAIbHOIO IOJsI CTPOUTCS pElIEeHUE
YpaBHEHMH JBM)KEHUS B KBaJpaTypax. DTH KBaJIpaTyphl JalOT TPACKTOPUIO JBM)KEHHUS U 3aBUCHUMOCTb
paauanbHOM KOOpPAMHATBHI OT BpeMeHH. PaccMarpuBaercs 4vacTHbIM ciydail KemiepoBoil 3amaun.
[Tony4aercss ypaBHEHHE KOHMYECKMX CEUEHHM, THI, KOTOPHIX ONpPENEeNsIeTcss SHEeprueil yacTullbl HIN
HKCLUEHTPUCUTETOM 3TOro cedyeHus. Haxoaurcst 3aBUCUMOCTh paJuabHON KOOPAMHATHI OT BpeMeHu. B
cilyyae sKcueHTpucureTa u3 unrerpana (0, 1) npuwxenus Oyner GunutHbIM. M3 KBaapaTyp BBIBOAUTCSA
Tpu 3akoHa Keruepa: 1. Kaknmas muiaHera COMHEYHOW CHUCTEMBI OOpamiaeTcs Mo JSJUMICy. 2.
CekropuaspHasi cKOpocTb coxpansercs. 3. KyObl Gonbiiux mosyocel MpOHnOpLMOHAIbHBI KBaJpaTaM
NEepPUO0B OOpaIICHHUS.

12. /IBusKeHne B HEHTPAJIBHOM I0JIe

CryneHraMm Jaetcs JeTajibHbI aHaIU3 MOCTPOCHHUS (PEIleHUs1) YpaBHEHUHN JIBUKEHUH B LIEHTPAIbHOM
I0JIE, €CJIM 3aJaHbl MAcChl YacTHUIbl, TOTCHIMAIbHAS dHEprus U 4 HadalbHbIX ycioBus. [locie atoro
OHM MOJYYaroT OHU MONYYaroT 5-6 3a7a4 UIsl CaMOCTOSITENILHOTO petieHus. YacTh 3THX 3a7a4 pemaercs
B ayJIMTOPUH, & OCTAJILHBIE — CAMOCTOATEIBHO JJOMA.

13. IlonsaTHue (pa30BbIX epeMEHHBIX, (PA30BOr0 MPOCTPAHCTBA, (PaA30BOI TPAEKTOPHUM.

BBoauTcs moHsATHE MMIYJbCa, CONPSIKEHHOTO ¢ OOOOLIEHHON KOOpAMHATON Kak ypaBHEHHUH CBS3H,
MO3BOJIAIOIIMX BBIPA3UTh OOOOIIEHHYIO CKOpPOCTh uepe3 (ha30Bble NEPEMEHHbIE — KOOPJIMHATBHl U
UMITYJIbC, KOTOPbIE U €CTh (Pa30Bble WIM KAHOHMYECKHE MepeMeHHble. BBOIATCS MOHATHS 2S-MepHOro
($a30BOro MpocTpaHCTBa M TEOMETPUYECKOE OIKCAaHUE JIBUKEHUS B HeM — (Da30BOM TpPAEKTOPHUHU.
CocraBisroTcs 3a1a4i 3TOW TPAEKTOPUM B MAPaMETPUUYECKOM BHJIE, 1€ IAPaMETPOM CIIY>)KUT BpeMsl, U
€CTh 3aKOH JIBJKEHUS B KaHOHMYECKOM (opMaiu3Me, T.e. 3aBUCHMOCTb (a30BBIX MEPEMEHHBIX OT
BpeMEHHU U 2S HavaJdbHBIX (DAa30BBIX NMepeMeHHBIX. JlaeTcsi MOHATHE O HEOOXOAMMOCTH KaHOHHYECKOTO
dbopmanuzma a5 u3ydeHus B OyayniemM nucuuruinabl «KBaHToBasg MexaHuka» U «TepMoIuHaMUKay.

14. Kanonu4eckue ypaBHeHH

Boruucnsercs nonusiii nuddepennman or ¢pynkuuu Jlarpanxka, nonydaercs ¢yHkius ['amunbroHa —
MeXaHU4YecKasi SHEPIusi CUCTeMbl Kak (yHKIMS (Pa30BbIX mepeMeHHbIX. OOCyKAa0Tcs JOCTOUHCTBA —
ypaBHeHue |-ro nmopsiaka.

15. Cxo0ku Ilyaccona

W3 monsATHS WHTerpajia ABUKEHHS MPOU3BOJIIBHON (GYHKIMH (ha30BbIX MPOU3BOJHBIX U BPEMEHU —
BBOJATCS TOHATHE cKoOkH Ilyaccona, oOpazoBaHHON M3 (yHKUIMH ['aMMIIBTOHAa M paccMaTpUBaeMoOn
¢byuknuu. BBoastcs mousatus ckobok Ilyaccona, oOpa3zoBaHHOW U3 2-X NPOU3BOJIBHBIX (DYHKUIUN
(a30BbIX MepeMeHHBIX U BpeMeHH. PopMyIHpylOTCsa U 0Ka3bIBalOTCs CBOMcTBa ckobok Ilyaccona, B
TOM 4YHcle, ToxkaecTB SIkoOu u teopemsl [lyaccona, mo3Bosfiomye no AByM M3BECTHBIM HHTErpajiaM
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JBYDKEHUS CTPOUTH HOBBIE 0€3 MHTEIPUPOBAHUS YpaBHEHUH IBM)KEHUS. DTH CBOMCTBA HMCIIOJIB3YHOTCS
npu BeuUcIeHnH ckoOok [lyaccona.

16. Boruuciienue ckodok Ilyaccona

Crynenram Bbrumcistores ckoOku Ilyaccona. Ilocie 3Toro oHu mojy4aroT OHM IOJy4aroT 5-6 3agau
JUIsL  CaMOCTOATEIBHOrO pelleHus. YacTh 3THX 3aJad pellaeTcss B ayJUTOPUH, a OCTAJIbHBIE —
CaMOCTOATENIBHO JJ0MA.

17. UuBapuant Ilyankape-Kaprana. BappaumoHHbIH NPUHIKI JJI51 KOCMOJOTHYECKHUX MOJIeJIeil.
PaccmarpuBarorcss  neifictBus  Kak  (PYHKOUS KOOpPIMHAT M BPEMEHH. BBIYMCISIOTCS YacTHBIE
IPOM3BOJIHBIE JEMCTBUSA IO BpeMEHM M KoopAuHaraMm. llokaspiBaeTcs 4TO 3TO MHUHYC (YHKIHMH
['aMubTOHa M WUMIYJbCA, CONPSDKEHHBIE C OOOOIIEHHBIMH KOOPAMHATAMHU. 3HAs 3TU IHPOHU3BOTHBIC
MOYKHO ITOCTPOUTh NOJHbIN auddepennnan neiictsus. B3ss ot Hero unTerpai no $a3oBoil TpacKTOpUn
MOJYyYUM JICUCTBUE [JII KAHOHMYECKUX YpaBHEHUM — TO ecTb uHBapuaHT Ilyankape-Kaprana.
@opmynupyeM NPUHLMI HAUMEHBIIETO AEHCTBUS AJIA 3TOr0 MHBapuaHTta. Vcrosb3ys 3TOro NpUHLKI
MOJIyYUM KaHOHMYECKHE YPABHEHUS.

18. Kanonuyeckue npeodpa3oBaHus

BBoguTcss mOHSATHE KAaHOHMYECKHX MpeoOpa3oBaHWi, Kak, BOOOIIE TOBOpPsS HECTAIMOHAPHBIX
npeoOpa3oBaHusX (Ha30BbIX IEPEMEHHBIX, OTHOCHUTEJIBHO KOTOPBIX KAHOHMYECKHE YpaBHEHMS
KOBapHaHTHBI. [loKka3bIBaeTCsl KaK HCIOJIb3Yys MPUHLUI HAWUMEHBUIETO JEMCTBUS Ui KaHOHUYECKHUX
ypaBHEHMH 3a7aTh HaMMEHbIINE MPeoOpa3oBaHUs C MOMOUIbIO MPOU3BOAHBIX QYyHKIMU. PaccmarpuBas
4 TakuX MPOU3BOAHBIX (PYHKIIUH, OTIUYAIOLINXCS HA0OPOM CTaphIX U HOBBIX ()a30BHIX IEPEMEHHBIX.

19. YpaBuenue I'amunbToHa-SIk00u. Pa3zgesieHue nepeMeHHbIX.

Hcnonp3ys moiaydyeHHbIE paHee MPOU3BOAHBIE JECHCTBUS IO BPEMEHM WU KOOpJAMHATaM M 3aMeHss
HOCJEIHUE U3 HUX Ha MMIIYJbC IOJy4daroT ypaBHeHMs [amuibroHa-fkoO6u. Boaurcs monsren o6
o0lieM M TMOJIOHOM HWHTErpanax »53Toro ypaBHeHus. lloka3piBaeTcs Kak 3Has MOJHBIA HMHTErpal
ypaBHeHMs ['ammiibToHa-SIkoOM MOCTPOUTH pellIeHHe KaHOHMYeCcKuX ypaBHeHuil. IlokazaHo, uto B
Cllydae KOHCEpBAaTMBHOM MEXaHWYECKOM CHHUpaiu BpeMsl OIpeAensieTcss OT IPOCTPaHCTBEHHBIX
KOOpAMHAT, JCWCTBHUE JIMHEHHO 3aBUCUT OT BPEMEHHU, INPUYEM KOHCTAHTOM pa3feNICHUs CIYyKUT
COXpaHstoIasicss dSHeprus. BBoasTCs MNOHATUS yHpOUIeHHOro ypaBHeHus [‘amunbroHa-fAkobu wu
YIPOILEHHOTO IeNCTBUA. PaccMaTpuBaroTCss BO3MOKHOCTH OTAEICHHSI KOOPAUHAT IPYr OT ApYyra, €Clu
eCTh IWIMHApUYecKue KoopAuHatThl. [loka3biBaeTcsi, 4TO KOHCTAaHTAMHU pa3/EJCHHUs B 3TOM cllydyae
CIIy’KaT COXPAHSIOIIMECS MMITYJIbChI, CONPSIKEHHBbIE C HUIMHAPUYECKMMH KOOPAMHATAMH, a JIEHCTBHE
OyJeT JUHEHHO 3aBUCUMO OT IWJIMHIPHYECKUX KoopauHaT. PaccmaTtpuBaeTcs Oosee oOmui ciydai,
Korja /iBe (pa3oBble MepeMEeHHbIE — KOOPAWHATHI U CONPSDKEHHBIE C HEM MMITYJIBChI, BXOJAT B (DYHKIIHIO
['amunpTOoHa B ompeaeneHHOW KoMOMHanuu. CTPOUTCS alrOpUTM IOCIEAOBATEIBHOTO pa3zesieHus
NEPEMEHHBI, & TEM CaMbIM U IOCTPOSHMS OJTHOTO MHTerpasa I'amuiipToHa-Ikoou.

20. PemmieHue KaHOHMYECKMX YPaBHeHMIl ¢ moMouib10 ypaBHeHuii 'amuiabToHa-Ako0u.

CryneHtaMm moapoOHO pelaeTcss OJHa 3ajayda Mo MOCTPOCHUIO PEeIIeHUs KaHOHWYECKHX YpaBHEHMH ¢
MOMOIIBIO ypaBHEeHUs | amMunbToHa-AKko06u. [Tocie 7Toro oHM moaydaroT OHU MONYYaroT 5-6 3amay s
CaMOCTOSITENIBHOTO pelleHus. YacTb 53TUX 3aJad  pelmaercss B ayJUTOPUH, a OCTAIbHBIE —
CaMOCTOSTENIBHO JJOMA.

21. 2-s1 KOHTpOJIbHAs padoTa:

CryneHThl MOJdy4arOT OJHY 3ajauyy u3 Tpex Tem: 1. J[BuwkeHue B ueHTpaidbHOM mone. 2. CkoOku
ITyaccona. 3. YpaBuenue ["amunbToHa-AKko0u.

Ha pemenue 3agau gaercs 4 akagemuueckux 4aca. [Ipu pemeHnr MOXHO MMOJIb30BaThCs KOHCIIEKTaMU U
yuyeOHHMKaMHU. 3ajjaua 3a4MTHIBACTCS €CJIM OHA JIOBE/leHa /10 KOHIIA U pelIeHHE HE CONEP>KUT OUIMOOK.
3adTeHHas 3aja4a 1Mo 2-0i KOHTPOJBbHON paboTe Ha 3a4eTe HE TaeTCs.

22. 3ayver:

3aueT CTaBUTCS, €CIIM B TEUEHUU CEMECTpa 3auTeHbl 3aJaud MO 00eHM KOHTPOJIbHBIM paboraM. He
3aYTeHHbIC 3a7lauydl CTYAEHT pellaeT Ha 3ayeTre A0 TeX, MOp MOKa OHM He OyayT 3adreHbl. Takum
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00pa3oM, CTYJIEHT JOJ/DKEH MOJYYUTh PEIICHHE 3aJaud Mo ciaeAayrmuMm 6-th temam: 1. OgHomMepHOe
nswkenue. 2. CocraBnenue ypaBueHnuil Jlarpamxka. 3. Boruncinenue cOOCTBEHHBIX 4acTOT KoyieOaHuil. 4.
JIBwxeHue B IeHTpaJibHOM Tiojie. 5. Brrumciienne ckoOok Ilyaccona. 6. PemeHune KaHOHUYECKHX
ypaBHEHUI ¢ IOMOIIBIO ypaBHeHHs ['amuiibToHa- Ak0o0wH.

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI

Kypc TeopeTnueckoil MEXaHUKH YMTAETCS YXKE HECKOJIbKO BEKOB B CTe€Hax yHHMBepcuTeToB. Ilo
HEMY HaIMCaHbl U M3JIaHBl COTHU CaMBIX pa3HbIX y4yeOHUKOB. [ '7aBHO# 3amaudeil mpu oOydeHHUH STOU
JUCLHUIUIMHE SIBJIE€TCSI HAayyuTh CTYAEHTOB pellaTh 3anadd. [loaToMy HHKakuX oOpa30BaTeNbHBIX
TEXHOJIOTHIl KpOME TPaAULIMOHHBIX — JIEKLMU, CEMUHAPBI C ITIOKAa30M 00pa3LioB pEIICHUs 3a/1a4 110 BCEM
TeMaM, KOHTPOJIbHBIX paboT M 3adeTa He HyXHO. UTo Kacaercs MH(GOPMALMOHHBIX TEXHOJOTHUH, TO
€MHCTBEHHOE, UTO HYKHO — 3TO HAalTH 3JIEKTPOHHYI0 Bepcuto yueOnuka JI. JI. Jlannay, E. M. JIuduun
«MexaHuka» B HMHTEpHETE, T.K. LleHa OyMaxxHOM (OpMbl 3TOM KHUI'M NPHOIMXKAETCA K IO0JIOBHHE
CTYAEHYECKOUW CTUIICH/IUH.

6. YueOHO-MeTOANYECKOEe 00ecTieYeHe CAMOCTOSITEILHOIH PadoThl 00yYAI0IMX sl
1. Yuebnuk JI. /1. Jlannay, E. M. Jludgmun «Mexanuka». M. Hayka 1973 ron unu nro0bie apyrue
W3JIaHMUS.
2. KOHCIIEKTHI JIEKIIUH.
3. 3ajaun, KOTOPHIE COCTABJICHBI MTPEIOIaBATENIEM U JIAI0TCS HA CEMUHapaXx.
4. 3agauu u3 6-TU TUIIOB MO 2-M KOHTPOJBHBIM paboTam.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeJACTB /UIA TeKYILIero KOHTPOJIsI YCIeBAaeMOCTH H
NPOMEKYTOYHOM ATTeCTALMHN 00y4aIoIUXCS M0 JMCIUIITIUHE
1-1 koHTpOJILHASA padoTa:

CryneHTsl mosydaroT OJHY 3aaady u3 Tpex TeMm: 1. OgHomepHoe nBukeHue. 2. CocraBiieHue
ypaBHeHMi Jlarpanka. 3. BeranciaeHne cOOCTBEHHBIX YacTOT KOJIeOaHUH.
Ha pemenue 3anau naercs 4 akagemudeckux yaca. [Ipu pemieHun MOKHO MOJIb30BaThCsl KOHCIIEKTAMU U
yuyeOHHMKaMU. 3ajaya CUMTAeTCs PELIeHHOM, eclii OHa JIoBeJleHa /10 KOHLA M pelleHHE HE COAEPKUT
omuOOoK. 3auTeHHas 3a7a4a 1o 1-oif KOHTPOJILHOM Ha 3a4eTe HE 1aeTCA.

CryaeHThl MONy4YaloT OJHY 3a/4a4y U3 Tpex TeM: 1. J[BuxeHue B HeHTpaiabHOM mnose. 2. CkoOku
[Tyaccona. 3. YpaBaenue ['amunbrona-Ixobu.
Ha pemenue 3anau naerca 4 akagemMudeckux 4aca. [Ipu pemeHnn MOXKHO IOJIb30BaThCs KOHCIIEKTAMU U
yueOHMKaMU. 3a/iaya 3a4MTHIBAETCS €CJIM OHA JIOBEACHA /10 KOHIA U PEIlIEHUE HE COAEPKUT OIINOOK.
3ayTeHHas 3a/1a4a 1o 2-0i KOHTPOJILHOW paboTe Ha 3a4yeTe He AAaeTcs.

3aueT CTaBUTCS, €CIIM B TEUEHUH CEMECTpa 3a4TEHbI 33/1a4u 110 00eUM KOHTPOJIbHBIM paboTam. He
3aYTeHHbIE 3a7]auydl CTYJAEHT pellaeT Ha 3ayere A0 TeX, Mop MOoKa OHM He OyayT 3adTeHbl. Takum
00pa3oM, CTYJIEHT JOJDKEH MOJIyUYUTh pelIeHHe 3aJaud Mo cleayrlmuM 6-tu temam: 1. OgHoMepHoe
nsmwkenue. 2. CocraBienue ypaBHeHuit Jlarpamxka. 3. Boruncienue coOCTBEHHBIX 4acTOT KoyieOaHuil. 4.
JIBukeHne B LeHTpalibHOM mosie. 5. Bwrumcnenue ckoOok Ilyaccona. 6. Pemenne kaHOHHYECKHX
ypaBHEHMH ¢ MoMolIbio ypaBHeHUs ["amuinbToHa-SAK00u.

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALMOHHOE 00ecnieyeHre TUCHHIIUHBI
OcHOBHas nuTeparypa:

1. (L 4. Jlangay, E. M. JIudpumn «Mexanuka». M. Hayka 1973.

2. JlroOble npyrue u3IaHusl KHUTH U3 1. 1.
JononuurenbHas yueOHas nutepatypa: He HyxHa.
Pecypcel nH(popMannoHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT»:
DJeKTpoHHas Bepcus yueOHUKa U3 1. «OCHOBHAs yueOHast JUTepaTypay.
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Cuctema D2JIGKTPOHHOH TOJICPKKH 00pa3oBaTenbHOTrO Tporecca «MoiHl  yHHBEPCHUTET
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITIPABOYHBIC CHCTEMBI.

OBC «YHuBepcurerckast oudbanoreka oHmaina» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudiaunorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker oQHUCHBIX
nporpamm Microsoft Office mu(wmm) LibreOffice, uarepuer-Opayzep Microsoft Edge u(umm) Yandex
Browser.

9. MatepuajbHO-TeXHHYeCKOe o0ecneyeHue TN CIUTITHHBI

VY4eOHbIe ayAUTOPHU:

- UL OpOBCACHUA 3aHATHN JICKIIMOHHOI'O THUIIa C KOMILIICKTOM CHGHI/IaJIPI3I/IpOBaHHOﬁ yqe6H01>'1
MeOeM M TEXHHYECKUMH CpeICTBaMH OOY4YEHHUs, CIyKallUMH MU TPEJOCTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayIUTOPHH;

- JUIA TIPOBEICHHS 3aHATHH CEMHUHAPCKOTO THIIA, KOHCYJbTAlMH, TEKYIIEro KOHTPOJIS |
POMEKYTOYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CHEIMAIHN3UPOBAHHON ydeOHON MeOenn U TeXHUYECKUMHU
Cpe/iCTBaMu OOYUCHHS;

[Tomemenne 11t caMOCTOSATENbHOM pabOThl, OCHAIICHHOE KOMILJIEKTOM CIEIHaTN3UPOBAaHHON
y4eOHOH MeOenH, KOMIBIOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TMOAKIIOYEHHsS K ceTH «VHTepHeT» H
obecnieuenuneM gocryna B OOC.

ABTOp(bI) paGoyeii MporpaMMsbl JMCHUIIIMHBL. JOLEHT Kadeapsl GyHIaMeHTaIbHON (DU3UKU U
HanoTexHojorui Kammieia A.C., noueat Munees JI.H.
[Iporpamma paccMoTpeHa U yTBEpXkJeHa Ha 3acenanuu kadenpsl PyHIaMEHTATbHONW (DU3UKH U
HaHoTexHoJorui « 31 » asrycra 2023 r., mpotokon Ne 1

[TporpamMmma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 /

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadenpbl No OT « » 20 T
CormacoBaHo:
PykoBonurens OI1 /

[TporpamMmma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBano:

PyxoBonutens OI1 /
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