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1. Ilesin ocBOeHUS IMCHUTIINHBI
LlenssMu TUCHUIUIMHBI SIBJISETCS HAYYUTh CTYIEHTOB JlarpanxeBy 1 KOHOHHYECKOMY (hOpMaTu3My
TEOPETUYECKOM MEXaHMKM W II0Ka3aThb KAaK OHM IPUMEHSIOTCA K KOHKPETHBIM 3aaadaMm. Hayunts
CTYZICHTOB HCIIOJIb30BaTh 3TH (POpMaIM3MBbI, pemas KOHKpeTHbIe 3a1aun. [lonmyueHHble 3HaHUSA OymayT
TaK)Ke UCIOJIb30BaThCs B Kypcax «KBaHTOBas MexaHuka» U «TepMoaMHMaMuKay.

2. MecTo 1McUILUIMHBI B cTpyKType OIT

Hucuummna «Teopernueckass MEXaHHKa» OTHOCUTCS K O0s3aTEIbHOM 4YacTH 00pa3oBaTeNbHOU
nporpammel (b1.0.25) B cooTBeTcTBUM ¢ HampaBieHueM noarotoBku: 03.03.02 ®dusuka. J{ns ocBoeHus
JUCLHUTUTMHBL HEOOXOAWMO 3HAHWE BEKTOPHOTO M TEH30PHOIO aHal3a, MAaTEeMAaTUYEeCKOTO aHaju3a,
OOBIKHOBEHHBIX U (hepeHIanbHbIX ypaBHEHUH U Kypca MEXaHUKHU U3 IUKJIa o01mas Gpusnka.

Jlj1s OCBOEHMSI JaHHOMW IMCUUIUIMHBI 00Y4atOIUNCS TOJIKEH:

3HaTh: MEXaHUKYy U3 o0meid  (u3MKM, MaTeMaTH4YeCKHil  aHaliu3, OOBIKHOBEHHBIE
muddepeHIraTbHbIC YPABHCHUS, BEKTOPHBIN M TSH30PHBIN aHAN3.

YMeTh: pemiath OOBIKHOBEHHBIC nu(epeHIIMaIbHbIE ypaBHEHUS, B YACTHOCTH YpPaBHCHHUS
Herotona, mauddepeHmpoBars, BBIYUCIATH WHTETPANbI, pacKiaabiBaTh (YHKIUU B psag Teiinopa,
ONEPUPOBATH BEKTOPAMH U TEH30PAMHU.

HNmeTp mpakTUYECKUI OMBIT: TEXHUKHU BBIYMCICHUM, YKA3aHHBIX B I1. «Y METHY.

3. [lmanupyemble pe3yabTaThl 00y4eHHs 10 TUCHUILIHHE

3.1. KomnereHunu, popMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCHUIIJIMHA

0) obmmenpodeccuonanbusie (OI1K):

OIIK-1  cnocoOHOCTH  HMCHONB30BaTh B MPO(ECCHOHAIBHON  AESITENTbHOCTH  0a30BbIE
€CTeCTBEHHOHAyYHbIE 3HAHMs, BKJIIOYAs 3HAHUS O TMpeaIMeTe U OOBEeKTaX MW3Y4YeHHs, METOAax
MCCJICIOBAHMS, COBPEMEHHBIX KOHIEMIIUAX, TOCTHKEHUAX U OTPAHUYCHUSIX €CTECTBEHHBIX HAYK.

OIIK-2 criocoOHOCTh UCTIONB30BaTh B MPOPECCUOHANBHON AEITeTbHOCTH 0a30BbIC 3HAHUS
(GyHIaMEeHTalIbHBIX pa3/esoB MaTEMAaTUKH, CO3JaBaTh MaTeMaTHUYECKHE MOIEIN THUITOBBIX
npoecCHOHANBHBIX 33]1a4 U HHTEPIPETUPOBATH MOTYYSHHBIE PE3YIbTATHI C YIETOM TPaHUI]
IIPUMEHUMOCTH MOJIEIIEH

3.2. [lepeyens MJIAHUPYEMbIX Pe3yJabTATOB 00yYeHHs MO JAMCIHUIIMHE, COOTHECEHHBIX C
HHANKATOPAMH J0CTHKeHUsI GopMHUPYyeMbIX KOMIIeTeH i

B pe3ynbTare ocBOeHUS TUCHUTIIMHBI 00YJarOIIHACS JOKEH:

3Hatb: HploTOHOB, JlarpanxeB 1 KaHOHUUYECKUN (OPMATTU3MBI

VYwmers: Pemats 3amaum 6 tumos: 1, OgHomepHoe nBmxeHue; 2. CocTaBieHHE ypaBHEHHM
Jlarpanxa: 3. Co6cTBEHHBIE YacTOTHI MaJIbIX KojeOanuit: 4. LlentpansHoe none; 5. CkoOku [lyaccona;
6. Ypasuenue ["ammibroHa- Iko0u.

Hmetpb HaBBIK: pabOTHI ¢ MATEMAaTUYECKUM allapaToM TEOPETHYECKONH MEXaHUKU.

4. O6beM U coiepKaHUe TUCIUTLIHHBI
OO0BeM AUCIUIUINHBI COCTABIISAET 4 3aueTHBIX eauHuIl (144 akaqeMHUYECKHX 4acoB).

4.1. Conep:kanue AUCHMILVIMHBI 1O pa3gejaMm (TeMaM), COOTHECEHHOE ¢ BHIAMH H
TPYAOEMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHHAPCKOI'0 THIIA

O0beM MHON KOHTAaKTHOM pabOThl U CAMOCTOATEIHHOW padOoThl 00yYaIOLIErocs Mo AUCIUILINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBI.
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Ne Bunpel 3anaruii, ux @opMBl TEKYLIETO
/m Paznenst (Tembl) e 00BeM (B ak.uacax, 1o KOHTPOJI yCTIEBAEMOCTH (110
JIACUUTUTNHBI 3 ouHOH (hopMe 00yICHIS) 04HO¥ hopme 0OyUeHHs)
dz) 3aHsaTus 3aHsaTus
© JIeKIIHOH- ceMuHap- DOopMEI POMEKYTOUHOH
HOI'O THIIa CKOI'O THIIA arTrecranuu
1. Tpu dopmanusma TeopeTHUECKOM 3 2 1 BxonHas IHArHOCTHKA: TECT C
MexaHUuKH. OCHOBHbIE TOHSTHUS MOCTICAYIOUIIM  00CYKICHIEM
JlarpanxeBa hopmanuzma. pE3yJIbTATOB.
Crucok BOIPOCOB,
HMHTEPECYIOIIUX CTYIAEHTa II0
COZICPKAHUIO MUCHUTUINHBI
(cmaercsi B MMCbMEHHOM BUJIE)
2. | BapuanuoHHbIi npuHmmn | 3 2 1 OnOpHBIN KOHCIIEKT
HauMEHBUIETO JIeHCTBUS Oryer
I'amunpTOHA. YpaBHeHUs
Jlarpanxa.
3. [TpunHIHIBI OTHOCHUTEIBHOCTH 3 2 2
lManunes.
4. | Iloctpoenue pynkuuu Jlarpamxa. 3 2 2
5. | OnHOMepHOE NBMKEHUE 3 2 1
6. | [loHaTHs wWHTETpaja JIBHXKCHUS. 3 2 2
Teopema Hérep. AnnutusHBIE
3aKOHBI COXpAHEHUs: DHEPIUH,
HUMITYJIbCa, MOMEHTA UMITYJIbCa,
LIEHTpa Macc.
7. | CocraBienue ypaBHeHUH | 3 1 1
Jlarpanxa.
8. | Mansle kojebaHus: CBOOOIHEIE, 3 1 1
3aTyXarwllue, MHOTOMEPHBIE,
BBIHYK/ICHHBIE.
9. | Beruucnenue COOCTBEHHBIX 3 1 1
YaCTOT MaJIbIX KOJIeOaHUH.
10. | 1-s  koHTponbHas pabora mo| 3 1 2 1-s1 koHTpONBHAS paboTa
TeMaM: OJHOMEpPHOE JIBH)KEHHE,
COCTaBJICHUE YpaBHEHHI
Jlarpanxa, BBIUHCIICHUE
COOCTBEHHBIX  YaCTOT  MaJbIX
KOJIeOaHUH.
11. | LentpanbHoe none. Kemnnepossl 3 1 1
3aJauu.
12. | JIBu>keHHe B IEHTPAJIIbHOM TIOJIE. 3 1 1
13. | INousTHs (Hha30BBIX NEPEMEHHBIX, 3 2 2
¢dazoBoro mpocTpaHcTBa, hazoBoit
TPa3KTOPHH.
14. | KanoHnyeckue ypaBHEHUS 3 2 2
15. | Cko0Oku Ilyaccona 3 2 2
16. | Brruncnenue ckobok Ilyaccona 3 2
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17. | Beruucnenue ckobok Ilyaccona 3 1 1
18. | Kanonuyeckue npeoOpa3zoBaHus 3 2 2
19. | YpaBuenus [I'amunbrona-Sko0u. 3 2 2
Paznenenne nepemMeHHbIX.
20. | Pemrenue KAHOHUYECKUX | 3 1 1
YPaBHEHU c [IOMOILIBIO
ypaBHeHus ['amunbToHa-AK00U.
21. | 2-1  koHTpoibHas pabora Mo | 3 2 2 2-51 KOHTpOJIbHAs paboTa
TeMaMm: LEHTPaJbHOE  TOJE,
cko6ku Ilyaccona, meton
ypaBHeHu# ['amunpToHa- AK00H.
22. | 3ager 3 2 2
Utoro 3a cemecTtp: 36 32 DKk3aMeH
Hroro no aucrurmae: 36 32

4.2. Pa3BepHyTO€ ONUCAHHE COAEPKAHUS TUCHMILIMHBI M0 pa3aeaaM (TeMam)

1. Tpu popmanuzma mexanuku. OcHoBHbIe NOHATHSA JlarpaHakeBa opmannzma

PaccmarpuBarorcss HproToHOBCcKui, JlarpaneB M KaHOHMYECKHH (opmanu3mbl. JlaeTcs wux
TreOMETPUYECKOE M aHATUTUIECKOE MPEICTABICHUE B TPEX MEPHOM (U3NIECKOM, KOH(QUTYPATMOHHOM H
($a30BOM IPOCTPAHCTBE COOTBETCTBEHHO. [latoTcst oCHOBHBIE MOHATHS JlarpaHkeBa (hopManu3Ma: YUCiIo
CTereHei cBo0o b, 0000IIEHHBIE KOOPIMHATHI U CKOpoCcTH, (pyHKIMH Jlarpanka, KOHPUTYpAITHOHHOTO
IPOCTPAHCTBA, TPACKTOPUNA B KOH(PUTYPALIMOHHOM ITPOCTPAHCTBE.
2. BapuanMoHHBIH NPUHUMN HauMeHbluero aeiictBusi [amuiabToHa. YpaBHenue Jlarpan:ka
Jaercs noHsTHE NEHCTBUS U GOPMYIUPYIOLINI NPUHIUI HauMeHbluero aerctBus ['amunprona. C ero
NIOMOUIBIO BBIBOAATCA ypaBHeHMs Jlarpamxka. IlepeuncissroTcss M JOKa3bpIBalOTCS CBOMCTBA JTHUX
ypaBHeHui: 1. VIHBapuaHTHOCTh MpH YMHOXKeHUM (QyHKOUU JlarpaHka Ha TIOCTOSHHYIO. 2.
KoBapuantHocts ypaBHeHui Jlarpanka npu TodedyHbIX mpeoOpa3oBaHusx. 3. HBapumaHTHOCTB
ypaBHeHuii Jlarpanka npu no0aeneHuu Kk GyHkuuu Jlarpanxka rpaaveHTa Npou3BOIbHON (GyHKIUU. 4.
AnnutuBHOCTH GyHKIMU Jlarpanxka U pacrnajgeHue ypaBHeHu Jlarpanka Ha HECBS3aHHBIE MTO/ICUCTEMBI
JUISL MEXaHUYECKOM CHUCTEMBI, COCTOAILEH U3 HEB3aUMOJAEHCTBYIOIUX TIOICUCTEM.
3. IpuHuMN oTHOCHTEILHOCTH ["anmnes
BBoauTcs noHsATHE HHEPLNAIBHON CHCTEMBI OTCYETA, KAK CUCTEMBI, B KOTOPOU IIPOCTPAHCTBO OAHOPOIHO
u n3otponHo. [Tokas3biBaeTcs, 4TO B 3TOM Cllydyae CKOPOCTh JBUKEHMSI Tejla oTcueTa OyAeT MOCTOSHHOM.
BBoautcs npeoOpa3oBanue ["anuies B mpocreiiiieM 0JHOMEPHOM ciiyyae. DTOT ciiydyail 06o01maercs Ha
NIPOM3BOJILHOM MpeoOpazoBannu [ anmiest. [lokaspiBaercst uTo oHO 3aBUCHUT OT 10 mapamMeTpoB, 4TO TaKue
npeoOpa3oBaHUsl MOXKHO BBIMOJIHATH IOCIENI0BAaTEIbHO M COOTBETCTBYIOLIAS aUarpaMma Juis Tpex
WHEPIUATBHBIX CUCTEM OTcUeTa OyJIeT KOMMYTaTHBHOM, a 3HAYHT, MpeodpazoBanue [ ammies oopasyer
10-tTm mapameTpHuecKyio TpYIIy, MaTeMaTHUYECKH pPeaJH3yIOLIyl0 CIEyIole cuMMmeTpuu: .
OnHOpoAHOCTh BpeMeHH. 2. OIHOPOAHOCTh NpPOCTpaHcTBA. 3. M30TpomHOCTH mNpocTpaHCTBa. 4.
OKBHUBAJICHTHOCTh MEXaHHUUECKOTO JBM)KEHUS B JIFOOOH MHEpLIMaTbHOMCHCTEME OTCUETA.
4. Iloctpoenue ¢pynkuun Jlarpan:xa
W3 mpuHuMna OTHOCUTENbHOCTh lanmuiueil BbIBomuTCS BuA (QyHKIuM Jlarpamka mis cBOOOIHOTO
JBIDKEHUSI OJTHOM YacTHIIBL. DTa (YHKIIMS COBMAIAIOT C KHHETHYECKOW dHEpTrueit yacTuIlsl. M3 cBolicTBa
aATUTUBHOCTH (yHKUMHU Jlarpanxka Ui HeB3aMMOJAEHUCTBYIOUIMX MOJCUCTEM MEXaHHYECKOH CHUCTEMBI
BbIBOJUTCS BUJ (pyHKUMU Jlarpanka A MPOU3BOJIBHOTO YHCIIa HEB3aUMOJEHCTBYIOIIMX YacTUIl. JTa
(GYyHKIUS €CTh CyMMa KUHETUYECKUX YHEPTUil OTJalIeHHBIX YacTULl. BBOIUTCS MOHATHE MOTEHIUATEHON
SHEpPrUU U JIeNaeTcs Tunore3a, 4ro ¢pyHkuus Jlarpanxka B3auMOJEHCTBYIOIIMX YaCTHIl €CTh Pa3HOCTh
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KHHETHYECKOW W MOTEHIUAIBLHON SHEPruil. JTa THIOTEe3a MPOBEPSIETCS MOACTAHOBKON 3TON (PyHKIIUH
Jlarpanka B ypaBHeHue Jlarpanxa, koTopasi JaeT aaet ypaBHeHus HoroToHa.

5. OnHOMepHOe IBHKEHHE

[Toka3bIBaeTCs, 4TO B CIy4yae CHUCTEMBI C OJHOM CTENeHbI0 CBOOOABI ypaBHeHHs JlarpaH:ka MOXHO
IIPOMHTETPUPOBATH B KBAJpaTypax Mpu 000N NOTEHIIUAIBHON SHEPTUU.

6. ITousiTue nHTerpasia neu:keHusi. Teopema Hérep. AniuTuBHBIE 3aKOHBI COXPAHEHUSI: JHEPTUH,
HMIIYJIbCA, MOMEHTA UMIIYJIbCA, IEeHTPa Macc.

JlaeTcst moHsAITUE WHTErpaja JABMKCHHUS U TMOKA3bIBAECTCSA, YTO MEXAHUYECKAsl CHCTeMa C S CTENeHSIMU
cBOOONBI UMeeT 2S wuHTerpanoB aBwkeHUs. [lokaswpiBaeTcs, 4To ecTh 10 aIIUTUBHBIX WHTETPAJIOB
JIBIDKEHUSI, KOTOPbIE MOXKHO HaWTH, HE MHTErpupys ypaBHeHnue Jlarpamxka. @opmynupyercs Teopema
Hérep mna rpynnsl anwieid u mokasbiBaeTcs, 4To 3TH 10 aJqIuTUBHBIX MHTErPajoB ABUKEHUS —
ciaeacteue 10-T cUMMETpPHI TPOCTPAHCTBA U BPEMEHU. DHEPrusi CIEJACTBUE OJHOPOIHOCTh BPEMEHHU.
NMiynbC — OTHOPOJHOCTh MPOCTPAHCTBA. MOMEHT MMITYJIbCa — M30TPOIHOCTh MpocTpaHcTBa. LleHTp
Macc — 9KBUBAJICHTHOCTh MHEPIUAIBHBIX CHCTEM OTCUETA.

Hcnons3yto Teopemy Hérep mokasbiBaeTcs M3 3TUX CUMMETpUM Bce 3TU 10 agAUTHUBHBIX MHTErpajoB
JB>KEHU. JaeTcsi MOHATHE NUIMHIAPUYECKOW KOOPIMHATHI M MOKAa3bIBAETCS YTO COMPSIKEHHBIA C HEM
MMITYJIC — UHTErPaJl ABUKECHUSI.

7. CocTaBiieHHe ypaBHeHuil Jlarpan:xa

[To mpuHNHMITY, W300paXkaronieMy MEXaHWYCCKYI) CHCTEMY COCTaBIIsieTcs ypaBHeHHs Jlarpamka.
Crynentam noapoOHO MOKAa3bIBAaCTCs OJHA 3ajJlaya, a MOTOM JaeTcs 5-6 3amad Ijs caMOCTOSTEIbHOTO
pemieHus. YacTp pemaercs B ayJMTOPUH, OCTAIbHBIE — CAMOCTOATENBHO A0OMA.

8. MaJble KoJ1e0aHus: CBOOOIHBIE, 3aTyXal0IIle, MHOTOMEPHbIE, BO30Y:KIeHHbIE.

[Toka3bIBaeTCsl, YTO B MPOCTEHIIEM Cily4yae OJHOMEpHbIE Maible KojiebaHusi OyayT MPOUCXOIUTH B
OKpPECTHOCTM MHHHMYyMa IOT€HLIHAJIBbHON SHEpPruu. BeiBomATcs w3 ypaBHeHu Jlarpanka ypaBHEHUS
HrioTona. BBonuTcs moHATHE COOCTBEHHOW YAacTOTHI U CTPOMTCS PEIIEHHE ITOTO ypaBHEHUS B TPeX
dopmax:1. Cynepro3unuu AByX TrapMOHUYECKUX KoJjiebaHuH, 2. OqHo rapmonnyeckoe kosebdanue. [Ipu
TOM BBOJMTCS TIOHATHE AMIUTUTYIbI KoneOaHu#, (a3pl M HadanbHOU (as3pl. 3. DKCIOHEHIMAIbHAS
KOMIUTeKCHast (opma. Beramcisercs 3Heprus OJHOMEPHBIX KojeOanwii. BBoguTcs moHsATHE O CHIe
TPEHUs, KAK MEXaHMYECKON CHIIe€ U MOHATHUE O IUCCUIMALMK MeXaHuuecko sHepruu. IlokazaHo, 4ro
ypaBHEHUE JBIKEHUS 3aTyXaloIMX KoJieOaHUN MOXKHO TMOJIYyYUTh JBYMSI CIOCOOaMH B pamMKax
JlarpamxxeBa Qopmanusma: 1. BBonas sBHyr 3aBucMMOCTh (yHKIHH Jlarpanka OT BpeMeHU Oe3
u3MeHeHus ypaBHeHui Jlarpamxka. 2. Moaudunupyro ypaBHeHus Jlarpanka BBOJAS AMCCHUIIaTUBHYIO
dbyukmuto. [TokaspiBaeTcs, 4TO ypaBHEHHE 3aTyXalOMIMX KOJIeOaHU MEHSETCs] MPU UHBEPCUU BPEMEHHU.
DTO TO3BOJISIET BBECTH CTpeny BpeMeHu. PaccmarpuBaercst S ctpen Bpemenu: 1. TepmoanHamuueckast.
2. DnexkrpomaruuTHas. 3. KocMmonornueckas. 4. KBantoBo-Mexannueckas. 5. CBsi3aTbCsl ¢ HAPYIICHHUEM
3aKOHA COXPaHEHUs KOMOMHUPOBAHHOM YE€THOCTH.

CtpouTtcsi pelieHre OJHOMEPHOTO YpaBHEHHUS 3aTyXaroluX KoJieOaHWW M TOKa3bIBAETCS, YTO MPH
CHWJIBHOM TpPEHHUH KoJjeOaHui He OyIeT — 9TO ciay4ail ameproJu4ecKoro 3aTyxXaHHs, a Mpu, claboM —
YMEHBIIAETCS YacToTa KoieOaHWil, a aMIUTUTyJa OSKCIHOHEHIUAIbHO CTPEMHUTCS K  HYJIO.
PaccmaTpuBaroTcst MEOroMepHbie konebanus. [loka3piBaeTcs WK B 9TOM CIy4ae BBECTU UCCUTIATUBHYIO
GYHKIUIO W 9TO, B CHJIy TOJIOKHUTEIBHON OMPENeNIEHHOCTH 3TON (PYHKIIMH, MEXaHWYEeCKas SHEPTHs
CHUCTEMBI MOXKET TOJIbKO yMeHbINaThcs. CTPOUTCS pelIeHHe YpPaBHEHH MHOTOMEPHBIX KOJICOaHWH H
JTAETCsl aJITOPUTM BBIYMCIICHUSI COOCTBEHHBIX YaCTOT TakuX Kojebanuit. [lomydaercs, uro 6e3 3aTyxaHus
COOCTBEHHOM YacTOTHI — KoyieOaTelbHbIE M BEIIECTBEHHBIE YMcia. PaccMaTpuBaloTCs BBIHYKICHHBIC
oJlHOMepHbIe Kosebanus. [loka3piBaeTcs 4ToO B ciayyae NEPUOANYECKON FrapMOHHUYECKON BBIHYXAAIOMIEeH
CWJIBI BO3HUKAET, SBIICHHE pPE30HAHCA U aMIUIMTyAa KoJeOaHWi pacTeT NIMHEHHO co BpemeHeMm. C
NoMoOUIbl0 HHTerpana Jlioamenst CTpOMTCS pelIeHHE YpaBHEHHUH BBIHYKICHHBIX KosiebaHUil mpu
MPOU3BOJIBHOM 3aBUCUMOCTH BBIHYK/IAIOIIEH CUITBI OT BPEMEHHU.
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9. BolunciieHue COOCTBEHHBIX YACTOT MAJIBIX KOJIe0aHuii

CrynentaMm moapoOHO pemiaercsi 3ajada O BBIYHMCICHWH COOCTBEHHBIX dYacToT. [locie 3Toro oHH
noJjiyyaror 5-6 3amay JUis CaMOCTOATENbHOro pelieHus. YacTh 3THX 3ajJad pelaeTcss B ayJUTOpHUH, a
OCTaJIbHbIE — CAMOCTOSTEIBHO 0Ma.

10. 1-1 koHTpOJILHAsA padoTa:

CTylleHThl MOJIY4aroT OJIHY 3aAady u3 Tpex tem: 1. OgnomepHoe aBmxeHue. 2. CoctaBieHUE YpaBHEHUM
Jlarpanka. 3. BeruucieHue coOCTBEHHBIX 4acTOT KOJICOAHMIA.

Ha pewenue 3anau naercs 4 akanemudeckux 4daca. Ilpu pemieHnyn Mo>XKHO 1I0JIb30BaThCsl KOHCIIEKTAMU U
yueOHMKaMU. 3ajjaua CUMTAETCS PELICHHOW, €Clii OHA JOBEJeHA J0 KOHIAa U PElICHUE HE COAEPIKHUT
omnOoK. 3auTeHHas 3aa4a 1o 1-oif KOHTPOJIBHOM Ha 3a4eTe HE JTAeTCs.

11. /IBukeHMe B IEHTPAJBLHOM T0J1€

[Toxa3pIBaeTCsl Kak HCIOJIb3Yys WHTErpaibl JABM)KEHUS SHEPrUM M LIEHTpa MacC IOJIyYUTb HHTErpal
JIBUKEHHS MOMEHTa HMITyJbca. M3 CylllecTBOBaHUS STOr0 WHTErpalia cleayeT 4YTO [BUKEHUE B
LEHTPaJIbHOM I0JIE — IUIOCKOE, a 3HAUYUT YMCIIO CTENEHEH CBOOOABI IS JIBYX B3aUMOJIEHCTBYIOIIMX
LEHTPaJIbHO YacTUIl COKpamiaeTcs ¢ 6-tu 10 2-x. Mcrnonb3yst MHTerpan ABUKEHUSI YHEPTHH U MOMEHTa
UMIyJbCa JUIsl HPOU3BOJBHOM NOTEHUMAIbHO BSHEPIUU ILEHTPAIBHOIO IOJSI CTPOMUTCS pEIlIEeHue
YpaBHEHUU JBIKEHUS B KBaJpaTypaxX. DTH KBaJpaTyphl JalOT TPACKTOPHUIO JIBHKEHUS U 3aBUCHMOCTh
paauanbHOM KOOpAMHATBI OT BpeMeHH. PaccmarpuBaercs 4vacTHbld ciydail KeruiepoBoil 3amaum.
[Tomyuaercsi ypaBHEHHWE KOHUYECKUX CEUEHHH, THII, KOTOPBHIX OMPEIENseTCs YHEPrueil 4acTUIbl WU
HKCLUEHTPUCUTETOM 3TOro cedeHust. HaxonuTcs 3aBUCHMOCTb paJualibHOM KOOpAMHATHI OT BpeMeHu. B
ciydae skcueHtpucurera u3 unrerpana (0, 1) nmwxkenus oyaer ¢unutHeiM. V3 KkBagpaTyp BBIBOIUTCS
Tpu 3akoHa Kemuepa: 1. Kaxnas miaHeTa COJHEYHOM CHUCTEMBbl OOpalaercs MO DSJUIMICY. 2.
CekropuanpHas cKkopocTh coxpansercs. 3. KyOpl 0oibIIux Mmosyocei MpoHnopIMOHaIbHBI KBaJgpaTam
MEepHOJI0B OOpaIICHUsI.

12. JIBM:keHMe B IEHTPAJIbHOM I10J1€

CryneHtaMm Jaetcsi JeTajdbHbIN aHaIM3 NOCTPOeHUs (pELIeHUs]) YPaBHEHUHN JBM)KEHUH B IIEHTpaJbHOM
T0JIe, €CIIM 3aJaHbl MACChl YAaCTHIIbI, TOTEHIIMAIbHAS SHEPT s U 4 HadalnbHbIX ycinoBus. [locie aToro onu
MOJIyYaloT OHU MOJIy4aroT 5-6 3a7au JUisl CaMOCTOSITENIBHOTO pelieHus. YacTh 3THX 3a/1ad pemaercs B
ayJIMTOPUH, & OCTAIILHBIE — CAMOCTOATEIBHO JOMA.

13. IonsiTHe (pa30BBIX MEepEeMEHHBIX, (pA30BOT0 MPOCTPAHCTBA, (Pa30BOIi TPAEKTOPUH.

BBoauTcs MoHATHE MMITyJbCa, CONPSKEHHOTO ¢ OOOOIIEHHOW KOOPAMHATOM Kak ypaBHEHMH CBS3H,
NO3BOJISIOMINX BBIPA3UTh OOOOIIEHHYIO CKOpPOCTh 4Yepe3 (ha3oBble MEPEMEHHblE — KOOPAMHATHI U
UMITYJIbC, KOTOpbIE U €CTh (ha30Bble WIIM KaHOHHWYECKHE TepeMeHHble. BBOaATCS MOHATHS 2S-MEpHOro
($a30BOro MpoCTpPaHCTBA W TEOMETPUYECKOE ONHUCAHWE JIBUXKEHHS B HeM — (ha30BOH TPaeKTOPHH.
CocraBisitoTcs 3a/1a4d 3TOM TPAaeKTOPUH B MapaMETPUUYECKOM BUJE, /i€ TapaMeTPOM CIIY)KUT BpeMmsl, U
€CTh 3aKOH JBIKEHHMS B KaHOHMYECKOM (opMaliu3Me, T.e. 3aBUCHUMOCTh (Da30BBIX IMEPEMEHHBIX OT
BpEMEHH U 2S HadaJdbHBIX (ha30BbIX MEepeMeHHbIX. JlaeTcs MOHATHE O HEOOXOJUMOCTH KaHOHUYECKOTO
dopmanuzma JuIst u3ydeHus B Oyayiiem qucuuiuinabl «KBaHToBas MexaHuka» U « TepMoaMHaMUKa.

14. Kanonuyeckue ypaBHeHuUs!

Boruncnsiercs nonueiii auddepennuan ot ¢yHkuu Jlarpanxka, momydaercs GyHKus ['aMunbToHA —
MeXaHUYeCcKasi SHEPrus CUCTEMbl Kak (QYHKIMSA (a30BbIX MepeMeHHbIX. OOCYX Iat0Tcsl JOCTOMHCTBA —
ypaBHeHuUe 1-ro nopsaka.

15. Cxo6xku Ilyaccona

W3 moHATHS WHTErpana JBM)KEHUS NPOHM3BOJIBHON (YHKIMH (Da30BBIX MPOU3BOJHBIX U BPEMEHU —
BBOJIATCA TOHATHE CKOOKM Ilyaccona, oOpasoBaHHO# u3 (QyHKIMK ['aMUIBbTOHA M paccMaTpUBAEMO
¢ynkuuu. Bpogsarcs monsatus ckobok Ilyaccona, oOpa3oBaHHOW U3 2-X MPOU3BOJIBHBIX (DYHKITHI
(ba30BbIX MEpeMEHHBIX U BpeMeHU. POopMyIupPYIOTCS U JJOKa3bIBalOTCs CBOMCTBa ckoOok [lyaccona, B Tom
qucie, ToxIecTB SIkoou u Teopemsbl IlyaccoHa, MO3BOJISIOMIME 1O JIBYM H3BECTHBIM HMHTETpajiam
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JBYDKEHUS CTPOUTh HOBBIE O€3 MHTEIPUPOBAHMsI YPABHEHUH ABMKEHMsI. DTH CBOMCTBA HCHOJIB3YIOTCS IIPH
BBIUKCIICHUH CKOOOK [lyaccona.

16. Boruncienue ckoook Ilyaccona

Crynenram BeruucisitoTcst ckooku [lyaccona. [locie 3Toro oHu nosy4aroT OHM IOJy4aroT 5-6 3a1a4 A
CaMOCTOSITEJIBHOTO penieHusl. YacTpb 3TUX 3a7a4 pelacTcs B ayAUTOPUH, @ OCTAJIBHBIE — CAMOCTOSTEIILHO
JoMa.

17. UuBapuant Ilyankape-Kaprana. BapuaunoHHbIii NPUHIMI JJI51 KOCMOJOTHYECKHX MO/IeJIeil.
PaccmaTtpuBarorcst  neiicTBUSL Kak  (PYHKIMS KOOPJMHAT M BPEMEHU. BBIYMCISAIOTCS 4YacTHBIC
IPOM3BOJIHBIE JIEHCTBHsI IO BpeMEHU U KoopauHaraMm. Iloka3piBaeTcst 4YTO 3TO MUHYC (DYHKIMM
["aMubTOHA U UMITYJIbCA, CONPSDKEHHBIE ¢ 0000IIEHHBIMU KOOpIUHATaMU. 3Hasl 3TH MIPOU3BOIHBIC
MOYKHO IIOCTPOMTD NOJHbIN Tuddepeniuan neicteus. B3ss oT Hero uHrerpai no ¢pa3zoBoil TpaeKTOPUH
MOJIYYUM JIEVCTBHE 111 KAHOHUYECKUX YPAaBHEHUM — TO ecTh MHBapuaHT Ilyankape-Kaprana.
DopmynupyeM NPUHLIUI HAUMEHBILErO JEUCTBUS UIsl 9TOr0 MHBapuaHTa. Vcronb3ys 3TOro NpyuHIMII
MOJIyYUM KaHOHUYECKHE YPABHEHUS.

18. KanHoHHYecKHe mMpeo0pa3oBaHusi

BBoauTcs moHATHE KAaHOHMYECKUX IpeoOpa3oBaHMM, Kak, BOOOIIE TOBOPS HECTALlMOHAPHBIX
npeoOpa3oBaHusX (Da30BBIX TMEPEMEHHBIX, OTHOCHTEIbHO KOTOPHIX KAaHOHMYECKHE YypaBHEHHUS
KoBapHaHTHbI. [loka3bIBaeTCsl Kak MCIONb3Yysl MPUHIMII HAUMEHBIIEro ACUCTBUS Ui KaHOHUYECKUX
YpaBHEHMH 3aJjaTh HaMMEHBIINE IPeoOpPa30BaHUs C MOMOILBIO IPOU3BOAHBIX (yHKUIMHU. PaccmarpuBast
4 TakuX MPOU3BOAHBIX (PYHKIIUH, OTIUYAIOUINXCS HAOOPOM CTaphIX U HOBBIX ()a30BHIX IEPEMEHHBIX.

19. YpaBuenue I'amuibToHa-fko0u. Pa3znesienne nepeMeHHbIX.

Hcnonp3ys mnoigydyeHHbIE paHEe NPOU3BOJHBIE JCHCTBHS 1O BPEMEHM U KOOpJAMHATAM U 3aMEHSA
NOoCJIeIHUE U3 HUX Ha UMITYJIBC MTOJTy4aroT ypaBHeHUs ['amMunbroHa-Skoou. BBogurces nonsten o6 odrem
U TIOJIOHOM HHTErpajax 3Toro ypaBHeHus. [loka3biBaeTcsi kak 3Has MOJHBIM HHTErpan ypaBHEHMS
['aMunbToHa-SIKOOM NOCTPOUTH pELIeHHe KaHOHMYeCKMX YypaBHeHuH. I[lokazaHo, 4ro B ciyudae
KOHCEpBATUBHOM MEXaHMYECKOW CIHMpalId BpeMsl OMNpEIeNseTcs OT IMPOCTPAHCTBEHHBIX KOOpPJUHAT,
JEHCTBUE JINHEWHO 3aBUCUT OT BPEMEHHU, IIPUUEM KOHCTAaHTOM pPa3fesIEHUs CIYXKHUT COXPaHSIOIIAsCS
sHeprusi. BBOAATCS MOHATUS YIPOLIEHHOIO ypaBHEHUS [ aMuibToHa-SKOOM M YyIPOLIEHHOTO JAEWCTBHUS.
PaccmaTpuBaroTCs BO3MOYKHOCTH OTAEIEHUS KOOPAMHAT APYr OT Jpyra, €Clu €CTh LWJINHIAPUYECKUE
koopauHathl. [loka3piBaeTcsi, UTO KOHCTAaHTaMH pa3JeJIeHUs B 3TOM CiIydae CIyXaT COXPaHSIOLIUECs
UMITYJIbChI, CONPSKEHHbIE C LMIMHAPUYECKUMHU KOOPMHATAMHU, a elcTBUE OYAET IMHEHHO 3aBHCUMO OT
WIMHJPUYECKUX KOOpaAnHaT. PaccmarpuBaetcs 6osee oOuuil ciyyai, Korja /iBe (ha3oBble IepeMeHHbIe
— KOOPAMHATBHI M COIpPSDKEHHBIE C HEH MMITYJbCHI, BXOJAT B (YHKLUIO ['aMMIbTOHA B OIpeesIeHHON
koMOnHanMu. CTpPOUTCS AJITOPUTM TOCIEN0BAaTENBHOIO pa3/eieHUs] MEPEMEHHbI, a TEM CaMblM U
MOCTPOCHMS MOJTHOTO UHTEerpana ['amuibToHa-Ikoou.

20. PemieHne KaHOHUYECKHX YPABHEHUH ¢ IOMOLIbI0 ypaBHeHuii ['amuabToHA-AK00U.

CryneHtaM moApoOHO pemiaercss ofHa 3ajJadya MO MOCTPOEHHUIO PEUICHHUs] KAHOHUYECKUX YpPaBHEHHM C
MOMOIIBI0 ypaBHEeHHs [ amuibToHa-AKko06m. [ocie 3Toro oHM MOJIyH9arOT OHHM TOJY4YaroT 5-6 3amay s
CaMOCTOSITENIBHOTO pelIeHNs. YacTb 3TUX 3a7a4 PEIIAeTCsl B Ay JUTOPUH, & OCTAIBHBIE — CAMOCTOSITEIILHO
JoMa.

21. 2-s1 KOHTpOJIbHas padoTa:

CTyIeHTHI TOTyYaroT OHY 33134y U3 Tpex TeM: 1. J[BmkeHue B ieHTpaabHOM Toe. 2. CkoOku [lyaccoHa.
3. Ypasuenue ["amunbToHa-SAK00M.

Ha pemenue 3agau naercs 4 akagemudeckux yaca. [Ipu pemeHuu MOKHO MOJIb30BAThCS KOHCIIEKTaMU U
yuyeOHMKaMU. 3ajada 3a4UTHIBACTCSA €CIM OHA JOBEJCHA O KOHLA U PELICHHE HE COJIEP>KUT OIIMOOK.
3adTeHHas 3aja4a 1o 2-0i KOHTPOJBbHON paboTe Ha 3a4eTe HE TaeTCs.

22. 3auer:

3ayer CTaBUTCS, €CIM B TEUCHHM CEMECTpa 3a4TEHBl 3a/laud 10 O00CHM KOHTPOJIBbHBIM padoram. He
3aYTEHHBIE 33J]a4y CTYJICHT pelaeT Ha 3aueTe JI0 TeX, Op MoKa OHM He OyayT 3auTeHbl. Takum
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00pa3oM, CTYJIEHT JOJDKEH IMOJYYMTh pelIeHUE 3a/Jayd 1o cieAyromuM 6-tu temam: 1. OgHOoMepHOe
nBmwkenue. 2. Cocrapienue ypaBHenuit Jlarpanxa. 3. Beruricnenne coOCTBEHHBIX YacTOT Kojiebanuil. 4.
JIBwkeHue B IEeHTpaJbHOM Tone. 5. Bwrumcinenue ckoOok Ilyaccona. 6. PemieHne kaHOHHYECKHX
ypaBHEHUI ¢ IOMOIIBIO ypaBHeHHs ['amuibToHa- Ak00H.

5. O6pa3oBare/ibHbIE TEXHOJIOTUH

Kypc Teopernueckoil MEXaHUMKH YATAETCA y’KE HECKOJIBKO BEKOB B CTCHAX YHUBEPCUTETOB. 110 HEMY
HalMCaHbl W W3JaHbl COTHH CaMBbIX pa3HbIX Y4eOHUKOB. [1aBHOHM 3amadeld mpu OOy4eHHH STOMN
JUCLUIUIMHE SBJISETCS HAayduTh CTYJIEHTOB pemath 3agaud. [loaToMy HHMKakuxX oOpa30BaTENIbHBIX
TEXHOJIOTUI KpOME TPaTUIIMOHHBIX — JIEKIIUH, CEMUHAPhI C TTOKa30M 00pa3I0B PELICHHUS 3a/1a4 10 BCEM
Te€MaM, KOHTPOJIbHBIX PabOT M 3ayeTra He HYXKHO. UTo Kacaercss MH(POPMAIMOHHBIX TEXHOJOIHWH, TO
€IMHCTBEHHOE, YTO HY)KHO — 3TO HAalTH JIEKTPOHHYIO Bepcuto yueOnuka JI. J1. Jlanmay, E. M. Jluduuig
«MexaHuka» B HMHTEpHETE, T.K. LleHa OyMaKHOH (OpMBI 3TOW KHMIM NPUOIMKAETCS K IOJOBHHE
CTYAEHYECKOW CTUIICH/IUH.

6. YueOHO-MeTOANYECKOE 00ecTiedeHne CAMOCTOATEIBLHOI PadoThI 00yYAIOIIMXCS
1. YVuebnuk JI. /1. Jlangay, E. M. JIubmmn «Mexanuka». M. Hayka 1973 roa wiu nro6bie npyrue
W3IaHMS.
2. KoHCIeKThI JIEKIIHIA.
3. 3aaum, KOTOPBIC COCTABIICHBI IIPEIIOIaBATEIIEM U JAOTCS HA CEMUHApaX.
4. 3anauym U3 6-TH TUIIOB 10 2-M KOHTPOJIBHBIM paboTaMm.

7. XapakTepuCTHUKA OIEHOYHBIX CPEACTB /JIfl TeKYlIero KOHTPOJIsi YCIHeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAINH 00yYAIOMINXCH M0 IUCHUILTHHE
1-s1 KOHTpOJIbHAA padoTa:

CryaeHTsl MOJIy4arOT OJHY 3aaady u3 Tpex Tem: 1. OpHomepHoe aBmxkeHue. 2. CocTaBieHHE
ypaBHeHMii Jlarpanka. 3. BerarcieHnrne cOOCTBEHHBIX YacTOT KOJIeOaHHH.
Ha pemenue 3anau gaercs 4 akagemuyeckux yaca. [Ipu pemieHnn MOKHO MOJIb30BaThCS KOHCIIEKTAMU U
yueOHUKaMHU. 3ajjauya CUMTAETCS PELICHHOW, €Clii OHa JOBEJeHAa J0 KOHIAa U pelleHHEe HE COACPKHUT
omuOoK. 3auTeHHas 3a7a4a 1o 1-oif KOHTPOJILHOM Ha 3a4eTe HE 1aeTCA.

CTyneHThl MONYYaroT OJHY 3a/1ady u3 Tpex TeM: 1. JIBumkeHue B neHTpalbHOM mode. 2. CkoOku
[Tyaccona. 3. YpaBuenue ['amunbrona-Ixoou.
Ha pemenue 3anau naercs 4 akageMmuyeckux yaca. [Ipu pemieHnn MOKHO MOJIb30BaThCs KOHCIEKTaMU U
ydeOHMKaMU. 3ajavya 3auMTHIBAETCS €CJIM OHA JOBEJCHA J0 KOHIIA M PEIICHHE HE COIEPKUT OIIMOOK.
3auTeHHas 3a/a4a Mo 2-0if KOHTPOJIBHOUW paboTe Ha 3aueTe He JaeTCs.

3aueT CTaBUTCS, €CIM B TEUEHUU CEMECTPa 3aYTeHBI 3a/Ia4M 110 00eMM KOHTPOJIBHBIM pabotam. He
3auTEHHBIC 33]]a4i CTYACHT pelllaeT Ha 3a4eTe JI0 TeX, MOop MOKa OHU He OYAyT 3a4TeHbl. Takum 0Opa3om,
CTYJICHT JIOJDKEH TOJyJUTh PEIICHUE 3a]]a9H 110 CIIeAYyomuM 6-tu Temam: 1. OqHOMepHOe JBUKCHHE. 2.
CocraBnenue ypaBHeHu# Jlarpanxka. 3. Berancienrne coOCTBEHHBIX 4acTOT KosnebOanuil. 4. [I[BuxkeHue B
neHTpaibHOM Tosie. 5. Brrumcienne ckoOok Ilyaccona. 6. PermieHue KaHOHWYECKHMX YpaBHEHUU C
MOMOIIbIO ypaBHEHUs ['aMuibTOHA- AKOOH.

8. YueOHO-MeTOAMU€ECKOE M HH(POPMAIIHOHHOE 00ecTiedeH e TN CIIUTITHHBI
OcHoBHas uTepaTypa:

1. (L. A.JTasnay, E. M. JIudumn «Mexanukay». M. Hayka 1973.

2. JlroOble qpyrre u3AaHusl KHUTH U3 0. 1.
JlononHuTeNbHAs yueOHas uTepaTypa: He HyxHa.
Pecypchl nHpOpMAIOHHO-TEIEKOMMYHUKAIMOHHOU ceT « HTepHeT»:
OnexkTpoHHas Bepcus ydeOHuKa u3 1. «OCHOBHAas yueOHast TuTeparypay.
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CucreMa DJIEKTPOHHON TIONJEPKKH  0OpazoBaTelnbHOrO  mporiecca «Mol  yHHBEPCUTET
https://uni.ivanovo.ac.ru

[Ipodeccronanbable 6a3bl JaHHBIX U MH(OOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

DBbC «YHuBepcureTckast 6ubanoreka onmaiin» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

[TporpamMmmHoe obecriedeHne: omepanuonHas cuctema Microsoft Windows, maker oQuCHBIX
nporpamMm Microsoft Office u(umu) LibreOffice, unarepuer-6payzep Microsoft Edge u(wmu) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOe OfecrevyeHne TUCINTIIHHBI

VY4eOHble ayJUTOpUU:

- JUIS TIPOBEJICHHS 3aHSTUH JICKIIMOHHOTO THIIA C KOMIUICKTOM CIICIHATU3UPOBAHHON y4eOHOU
MeOenn W TEXHHYECKMMH CpEeACTBaMHU OOY4YCHHS, CIYXKAllUMH IS TPEJOCTaBICHUS y4eOHOU
uH(popMaluu 60JbIION ayIUTOPUN;

- IS TIPOBEACHUSl 3aHATUH CEMHUHAPCKOTO THIA, KOHCYJIbTALMK, TEKYIIEr0 KOHTPOIS U
POMEKYTOYHOW aTTECTAIlMK C KOMIUIEKTOM CIICIUAIM3UPOBAHHON y4eOHOM MeOeln U TeXHHUUECKUMHU
CpeACTBaMu O0YYCHUS;

[Tomemienne i CaMOCTOSITEIBHON PAaOOTHI, OCHAIIEHHOE KOMILIEKTOM CIICUAIN3UPOBAHHON
yueOHOI MeOeli, KOMITBIOTEPHOH TEXHMKOH C BO3MOXKHOCTBIO IMOJKIIIOYCHHUS K ceTH «HTepHeT» u
obecnieuenuem noctymna B UOC.

ABTOp(BI) padoyeii NpOrpaMMbl JMCUMILIMHBI: JOLEHT Kadeapbl GyHAaMEHTaIbHONH PU3UKU U
HAHOTEXHOJIOTUH KaHA. TeXH. HayK JKenesnos A.T.

[TporpammMa paccMOTpeHa M yTBEp)KJEHa Ha 3aceJaHuM Kadeapsl (GyHIaMEHTAIbHOM (DU3HMKU U
HaHOTeXHoJorui « 28 » asrycra 2024 r., nporokon Ne 1

[TporpamMmma oOHOBIIEHA
npoTokoi 3acenanus kageapsr Ne 1 ot « 28 » aBrycra 2025 T.

CormacoBano:
PykoBogutens OIT JI.1. MuneeB


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

