degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: AHanuruyeckasi MEXaHuKa
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Kadeapa TeOpeTUIECKON MEXaHUKH

Kypc: 2

KBau(pukanus: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
3 (ocenHuit) - Jxk3aMeH

4 (BeceHHwmil) - Dx3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 135 gac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 315, Bcero 3au. ex.: 7
KonmuecTBo KOHTPOIBHBIX pa0oT, 3a1aHuil: 8
[Iporpammy cocraBuin:

A.I1. UBaHoB, A-p pu3.-Mar. HayK, npodeccop
H.U. AmenbkuH, 1-p (u3.-MarT. HayK, JOIEHT
A.B. ®omuues, kaHj. puz.-mar. HayK

A.I1. Mapkees, a-p ¢u3z.-mar. Hayk, mpodeccop
M.A. MyHuiibIHa, Kaua. Qu3.-MaT. HayK

0O.B. Xonocrosa, 1-p (pu3.-MarT. HayK, JOIECHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl TeopeTndeckoin Mexanuku 08.04.2021



AHHOTANMA

Teopernueckass MexaHMKa M3JIAraeTCsl KaK MEPBBIA pasliesl Kypca TeOpeTUYecKol (DM3MKH W CTaBHT CBOCH
LENbI0 MO3HAKOMHUTH CTYACHTOB C IOHSTHUAMU M METOAAMH TEOPETUYECCKOH (AaHAIMTHYECKOW) MEXaHMKH,
KOTOpBIE MOTYT OKa3aTbCs IIOJIE3HBIMU M Ba)KHBIMU B TEOPHUHU I10JIs, KBAHTOBOM MEXaHMKE, TEPMOAMHAMUKE,
crarucTuueckor (pusuke. IIpu 3TOM CTyOEHTHI AOIKHBI y3HAaTh, OTKyJa M KaK BO3HHMKJINA 3TH MOHATUS U
METO/bl, KOIJa M IZN€ MOXKHO HMX MNpUMEHATb. KpaTrko, HO IOJHO, CTPOro MU TIIATENIBHO, W3JI0KEHbI
HEOOXOAKMMBIE Ul JallbHEHIero u3y4eHus: KypcaM BOIIPOCHI KHHEMAaTHKH TOYKU M TBEPAOTO TEla, a TaKkKe
paszel, Kacarommiicss TeopeM 00 M3MEHEHMH OCHOBHBIX JTUHAMHUYCCKUX BEIMYHMH (KOJIMYECTBA JBHKEHUS,
KMHETHYECKOTO MOMEHTa, KHHeTHYeckod sHeprum). OCHOBHAsi 4acTh Kypca (aHalIMTHYecKas AWHAMHKA)
MOCBsIIeHa HanOojee IEHHBIM Ul TEOPUH U €€ MPHIOKEHHH TeMaM, ¢ KOTOPBIMH JOJKEH OBITh 3HAKOM
MOYTH KaXAbI CIEUUAINCT B OOJACTH TEOPETHYECKOM M NpHUKIagHOW (u3uku: auddepeHIransHbIM 1
UHTErpaJbHbIM BapUaLlMOHHBIM IPUHIIMIIAM, JIAIPAHXKEBOM M TaMWIBTOHOBOH AMHAMUKE, KaHOHHMYECKUM
npeobpa3oBaHusM, YypaBHEHHIO [ amMuinbToHa—SIKOOM M €€ MHTETPUPOBAHMIO METOIOM pa3lelCHUs
MePEMEHHBIX, TEOPHH BO3MYILCHUH, IEPEMEHHBIM JIeHICTBUE—YyTOJI ¥ aANabaTHYeCKIM HHBapUAaHTaM, CKOOKaM
IlyaccoHa, MHTErpaJbHBIM MHBapHaHTaM, Teopeme HeTep, M3ydeHWIO0 3aKOHOB COXpPAaHEHUS M MX CBA3M CO
CBOMCTBaMM IPOCTPAHCTBA U BPEMEHU, IBWKECHUIO B LIEHTPaJbHOM IIOJe, BKIouyas ciydail Kemepa,
OTMCAHUIO PACCESIHUS YaCTHIl, TEOPHUH MAaJIbIX KOJICOAHWH MEXaHWYECKHMX CHCTEM CO MHOTHMH CTEHCHIMH
CBOOO/IBI; TMHAMHKE TBEPIOIo Tela, BKIOYas BAXKHEHIINE KIACCHYECKHUE 3a/1a4k O ABMXKEHUH TBEPJOTO Teja
C HETMIOABM)KHON TOUYKOH B OJHOPOJHOM IOJIE TSKECTH.

1. leau u 3apauu

eap AUCUMNIMHBI

Nzydenne Tex oOUIMX 3aKOHOB, KOTOPBIM MOJUMHSIOTCS IBXKCHUE U PABHOBECHE MaTePHAIILHBIX TE U
BO3HHKAIOIINE I[P O3TOM B3aUMOJCHCTBUS MEXIy TellaMH, a TakKKe OBJIAJIECHUE OCHOBHBIMHU
QITOPUTMAMH HCCIICAOBAaHUS PaBHOBECHS M JBM)KEHUS MEXaHMYeCKHX chcTeM. Ha jaHHO#W ocHOBe
CTAHOBUTCS BO3MOXXHBIM TIOCTPOSHHUE U HCCICIOBAaHUE MEXaHWKO-MaTEeMaTHUYECKUX MOJIETIeH,
aJICKBATHO OIHCHIBAIONIUX Pa3zHOOOpa3Hble MexaHW4YecKue siBieHus. [loMrMo 3TOro, MpH H3Y4YEeHUH
AHAIMTHYECKONM MEXaHWKH BBIPAOATHIBAIOTCS HABBIKM IPAKTUYECKOTO MCIOIH30BAHUSI METOIOB,
MpeaHa3HAYCHHBIX JIISl MATEMAaTHIECKOTO MOJICTUPOBAHHUS ABYKEHUSI CUCTEM TBEP/BIX TEI.

3agauu AU CHUILIHHBI

N3yueHne MexaHUYEeCKOM KOMIIOHEHTBI COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA, IIOHATUN U
3aKOHOB MEXaHHKHU.

OBJ'IaI[GHI/Ie BOXXHEHUIIINMHA METOJaMU peuICHrd HAYYHO-TCXHUYCCKHUX 3aJa4 B obmactu MCXaHUKH,
OCHOBHBIMH aJITOPUTMAMU MATEMATUYCCKOI'0O MOACIUPOBAHUSA MEXaHNYCCKUX SIBJICHUM.

@dopMUpOBaHME YCTOMYMBBIX HABBIKOB II0 TPUMEHEHHIO  (YHIAMEHTAIbHBIX  IOJOKEHHUH
aHAJIMTUYECKOH MEXaHMKM IIPU HAyYHOM aHaJu3€ CUTyallull, ¢ KOTOPbIMM HH)KEHEpPY NPUXOAUTCS
CTAJIKMBAThCS B XOZE€ CO3JaHUSI HOBOM TEXHUKH U HOBBIX TEXHOJIOTHH.

O3HaKOMJIGHUE CTYIEHTOB C HCTOPUEH U JIOTUKOW Pa3BUTHS aHAIMTHUECKOW MEXaHHUKH.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 MH(popManny, |IeHCTBHA IO PEIISHHIO 3aa4n

NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH I[K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSMU,
Hay4HbIEC SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETb:

OcHOBHBIE TOHATHS W KOHIICTIIMHM AHAJUTUYECKON MEXAHHMKH, BaKHEHIINE TEOPEMbl MEXAaHUKHU U HX
CJEICTBUS, MOPSIOK MPUMEHEHUSI TEOPETUUECKOIO armapara MEXaHUKU B BAKHEUIINX MPAKTUYECKUX
MIPHIIOKEHUSX

OCHOBHBIC MEXaHWYECKUX BEIMYMHBI, UX OIPEACICHUS, CMBICI W 3HAYCHUS I aHAIUTUYCCKOU
MEXaHUKH;

OCHOBHBIC MOJETH MEXaHWYESCKUX SIBJICHHM, HICOJIOTUI0O MOJACIUPOBAHUS MEXaHHUYCCKHUX CHCTEM U
MIPUHITUIIBI TOCTPOEHUSI MAaTeMaTHYECKUX MOJIENIEH MEXaHUYECKUX CHCTEM;

OCHOBHBIC METONBI HWCCIICIOBAaHUS PABHOBECUS W JIBIDKEHUS MEXaHMYECKUX CHCTEM, OCHOBHBIX
aJTOPUTMOB TaKOTO MCCIIEIOBAHHUS.

WNHTepnperupoBaTh MeXaHWYECKHUE SBICHUS NPU IIOMOILIM COOTBETCTBYIOIETO TEOPETHUECKOTO
amnmapara.

[Tonp30BaThCs OMpeneNeHnIME MEXaHMYECKUX BEJIMYUH U MOHITHHA IJIS TMPABHIIBHOTO MCTOJIKOBAaHUS
KX CMBICIIA.

OOBSCHITH XapakTep NMOBEACHUSI MEXaHMUECKUX CHCTEM C IPUMEHEHHUEM OCHOBHBIX TEOPEM MEXaHUKHU
M UX CICIACTBHUH.

3anuchiBaTh YPaBHEHMSI, OMHCHIBAIONIUE MTOBEJACHUE MEXaHHYECKHUX CHCTEM, YUHUTHIBAS Pa3MEpPHOCTH
MEXaHWYECKUX BEIMYWH WM WX MaTeMaTUYeCKyl TPUPOAY (CKAIApPhI, BEKTOPHI, KBATEPHUOHHI,
JIMHEHHBIE OTIEPaTOPHI).

[IpuMeHSTh OCHOBHBIE METOIBI MCCIICOBAHUS PABHOBECHUS W JBW)KCHUS MEXaHWYECKUX CHUCTEM, a
TaK)ke OCHOBHBIE aJITOPUTMBI TAKOTO UCCIIEIOBAHUS TIPU PEIIEHNH KOHKPETHBIX 3a]1au.

[Tosp30BaThCS MPU aHATUTHYESCKOM U YUCIICHHOM UCCIICIOBAHHS MaTeMAaTHKO-MEXaHUYECKUX MOJIETeH
TEXHUYECKUX CUCTEM BO3MOXKHOCTSIMHU COBPEMEHHBIX KOMIIBIOTEPOB W MHPOPMAITMOHHBIX TEXHOIOTHH.

BJIAJIETh:

HaBpikamu 1 MeTOaMU [IOCTPOEHHUS U UCCIIEN0BAaHU MaTeMaTU4YECKUX MOJENEeN MpU PEeLeHUH 3a1a
MEXaHUKH.

HaBpikamMy IpUMEHEHMsI OCHOBHBIX 3aKOHOB TEOPETUYECKOM MEXAHUKH B BaKHEHIIMX IPAKTUYECKUX
MNPWIOKEHUSAX.

OCHOBHBIMU TEOPETUYECKUMHU NOX0JaMH aHAIIUTUYECKOM MEXaHUKU U METOJaMU aHAJIN3a U PELIeHUs
COOTBETCTBYIOIUX YpaBHEHUI.

HaBblkamMM HCIIONB30BaHMS BO3MOKHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB M HMH(OPMAIMOHHBIX
TEXHOJIOTHI NPU AHATUTUYECKOM M YHCIEHHOM HCCIEIOBaHUS MaTeMaTHKO-MEXaHMYECKUX MOJENeH
TEXHUYECKUX CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 AxcuoMaryKa KjIacCU4eCKOl MEXaHUKU 2 2 10
2 Kunemaruka Touku 2 4 10
3 Kunemaruka TBepaoro tena (KHHEMaTuka 4 4 10
CHCTEM OTCUETA)
4 Anrebpa KBaTepHHOHOB 4 4 10
5 OCHOBHBIE TEOPEMbI TUHAMHUKH 4 4 10
BIOKCHHE MAarepUalbHOW TOYKH B
6 | P 2 2 10
LEHTPAJIbHOM I10JI€
7 JluHamuka TBEpIOTO Tena 6 4 10




8 JluHamuKa cUCTeM NMepeMEHHOTO COCTaBa 2 2 10

9 JlarpanxeBa MexaHHKa 4 4 10

10 VYcnoBusi  paBHOBECHS — MaTepHallbHOM ) ) 4
CHCTEMBI

11 YcToHYMBOCTH 4 4 5

12 Manbie KonebaHHMS  KOHCEPBAaTHBHBIX 4 4 5
CUCTEM

13 Bremyxnennsle kosnebanus. YacroTHbie ) ’ 5
XapaKTepUCTUKH

14 |YpaBHenus 'ammibTOHa 4 4 4

15 [lepBble  WHTErpasibl  raMHJIBTOHOBBIX 4 4 4
CUCTEM

16  |Bapuanuonssrit npuniumn ['aMuisToHa 4 4 4

17  |WuTerpanbHble MHBAPHAHTHI 2 2 4

18  |Kanonuueckue npeoOpa3oBaHusI 2 2 5

19  |YpaBuenue ['amunsrona—Skoou 2 2 5

Nroro yacos 60 60 135

ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (OceHnwii)

1. AkcuoMaTHKa KJIacCUUECKONH MEXaHUKHU

[loctynarel knaccuueckoi MexaHukd. MHeprumaneHble cucTeMbl oTrcuera. [loHsTHE CHIIbl. 3aKOHBI
Hetotona. [Ipeobpazosanus [anunes. [lonsitie 00 HHBapHAHTHOCTH M KOBAPHAHTHOCTH YPaBHEHUH
MEXAHHKH.

2. KunemaTtnka TOUKH

Tpaekropus, CKOPOCTh, YCKOpeHUe. EcTecTBeHHBIN (COMPOBOXK/IAIONINI) TPEXTPaHHUK. Pa3noxenne
CKOPOCTH M YCKOpPEHHUS B OCSAX TpexrpaHHuka. KpuBojuHeiHbIe KOOpIWHATHI TOYKH. PaznmoxeHue
CKOPOCTH M YCKOPEHHS TOYKH B JIOKAJTHHOM Oa3uce KPUBOJWHEHHBIX KoopauHat. KoaddurmeHTs
Jlame.

3. Kunemaruka TBeporo Teja (KHHeMaTuKa CUCTEM OTCUETa)

Teepnoe Teno. PasnoxxeHune nBMXeHHs Tela Ha MOCTYNAaTeNbHOE IBUKCHUE U BpalleHUE (ABHKCHHE
C HENO/ABMXHOM Toukoi). CriocoObl 3aa-HUsI OPUEHTAIIMM TBEPAOTO Teja: bl Diliepa, MaTpPHIIbI
HaNPaBISIONUX KOCHHYCOB.

VYroBasi CKOpOCTh U YITIOBOE YCKOpEHHE TBEpIOro Tena. Pacnpenenenne cKOpocTeil U yCKOpEeHHUN B
TBepaoM Tene (hopmynel Ditnepa u PuBanbca). Kunemaruveckuii BUHT TBEPIIOTO Tela.

Kunemaruka cnoxxnoro nBmkeHus. ClIoKeHHe CKOPOCTeH M yCKOPEHUH TOUYEK B CII0KHOM JIBUKEHHH.
Boruncnenne yriaoBod CKOPOCTM M YIVIOBOTO YCKOPEHHMSI Tejla B  CIOKHOM JIBUKCHHUH.
Kunemarndeckue ypaBHEHUs IBH)KEHHS TBEPAOTO Tesa B yriax Jitnepa. [IpeneccnoHHOE 1BHXKEHHE
TBEPJIOTO Tea.

4. Anrebpa KBaTepHUOHOB

Anrebpa KBaTepHHOHOB. KBarepHHOHHBIN CIOCOO 3aaHUS OPHEHTAMK TBEPAOTO Tena
(mpucoenunenHoe orobpaxkenue). [lapamerpsr Ponpura—Iamunsrona. KearepHuoHHBIE (HOPMYIEI
CIIOKEHUsI TTOBOPOTOB. Teopema Diliepa O KOHEYHOM IIOBOPOTE TBEPIOrO Tejla C HEMOABHKHOM
TOY-KOH.



Kunemarnyeckue ypaBHEHUs BpaIllaTelIbHOTO ABUKEHUS TBEPJOIO Tejla B KBATEPHUOHAX (YpaBHEHMUS
[Tyaccona). UnterpupoBanue ypaBaenui [lyaccona muis npeneccHOHHOTO ABHKEHHS TBEPIOTO Teja.

5. OCHOBHBIE TEOPEMBI TUHAMHUKH

OnpeneneHys: BHELIIHUE U BHYTPEHHUE CHIIbI, UMITYJIBC (KOJIMYECTBO ABMKEHHSI), MOMEHT HUMITYIbCa
(KkuHEeTHYeCKUl MOMEHT, MOMEHT KOJIMYEeCTBAa IIBUKEHUS), KMHETHYECKas SHEpIus, LEHTP Macc,
MOMEHT CHJIBI, dJIeMEHTapHas paboTa M MOIIHOCTh cuiibl. Teopembl KeHura njsi KMHETHYECKOM
SHEPTUM M MOMEHTa HMITyibca. TeopeMbl 00 W3MEHEHHMM HMITYlIbCa, MOMEHTAa HMIyJIbCa M
KHMHETHYECKOM SHEPTUY B MHEPLIHMAIBHBIX CUCTEMAaX OTCUETA.

[loTeHuManbHble, THPOCKONUYECKNE, IUCCUMATUBHBIE CUIBl. KpuUTepHi NOTEHIMAJIBHOCTU CHIL.
KoHcepBaruBHbIE CHCTEMBI, 3KOH COXPaHEHUs YHEPTUU.

Heunepruanbnele cucTtembl OTcyeTa, CuUibl HHepuud. OCHOBHbIE TEOpPEMbl JAMHAMUKU B
HEMHEPIHUAIBHBIX CHCTEMAX OTCUETA.

6. I[BI/DKGHI/IC MaTepPIaJ'IBHOfI TOYKH B ICHTPAJIILHOM II0JIC

3akoHbl coxpaHeHusa. YpaBHeHue bune. Ilome BceMUpHOTo TATOTEHHA. YpaBHEHHE KOHHYECKHX
cedeHui. 3aaua AByX Tej. 3akoHbl Kemepa.

7. JlnHaMuka TBEpAOrO Tea

I'eomerpust macc. TeH30p MHEPLUU U JUIMICOU] UHEPLMU TBEPIOTO Teiya. IlaBHbIE OCH MHEpLUU.
[Ipeobpa3oBanue TeH30pa HMHEPUMU NPH IOBOPOTE W MapajuleIbHOM IepeHoce oceil. Teopema
I'oiirenca—1lIreitnepa nnst TeH3zopa uHepuud. KuHeTWdecKWi MOMEHT W KHWHETHYECKas IHEepPrus
TBEPAOrO Tea.

Hunamuueckue ypaBHeHus Oiinepa. Ciyuali Diinepa; mepBbleé HHTErpanbl  JIBUKCHUS;
reomMeTpuueckue uarepuperanuu Ilyanco. JIBikeHre IMHAMUYECKU CUMMETPUYHOIO Tejla B CiIydae
DOilinepa; mapameTpsl cBOOOTHON perymsapHod npeneccuu. Cnyuail Jlarpamka; mepBble MHTETpaIbl
nBwkeHus. @opMysa A MOMEHTA, IOAJEPKUBAIOILIEIO BBIHY)KICHHYIO PETYSPHYIO IPELECCUI0
JUHAMUYECKH CUMMETPHYHOTO TBEPIOTO TENA.

OKBHUBaJICHTHbIE TPe0oOpa30BaHUSI CUCTEMBI CWJI, JCHCTBYIOIIMX HA TBEPHOE Teno. AJITOpUTM
CBEJICHUS K BUHTY.

8. /luHamuKa crcTeM MEePEMEHHOT0 COCTaBa

TCOPEMBI 00 W3MEHEHUU KOJHUYECTBA JABMOKCHHUA MW KHHCTHYCCKOI'O MOMCHTa OJIs1 CHCTEM
NEpEMCHHOI0 COCTaBa. YpaBHeHHe MemepCKoro. q)opMyna ]_[I/IOJIKOBCKOFO.

9. Jlarpan>xeBa MEXaHHKA

[Monsatne mexanmdeckoil cBs3u. Knaccudukanus cszeil. BuptyanbHblie mnepemernienusi. OOiee
YpaBHEHHE JWHAMUKH [UIsI CHCTEMBl MaTEpHAJIBHBIX TOYEK C HJCaJbHBIMH  CBA3SIMHU.
KongurypaunonHoe MHOrooO6pa3ue roJJOHOMHOM CHCTEMBI ¢ KOHEYHBIM YHCIIOM CTENEeHEH CBOOO/BI.
O06006mennple KoopauHarel. YpaBHeHus Jlarpamxka. OOoOmeHHble cuibl. YpaBHeHusi Jlarpamxka B
cllyyae MOTEHIMAIbHBIX cuil; GyHkums Jlarpamka (JlarpaHkuaH cUCTeMbl). YpaBHeHHs Jlarpamxka B
HEHMHEPLIHUAIBHBIX CHCTEMAX OTCUETA.

CgoiicTBa ypaBHeHuii Jlarpanka: KOBapHaHTHOCTb, HEBBIPOXKICHHOCTH (IIPUBEACHNE K HOPMAJIbHOMY
Buay Komm). Crpykrypa kuHetndeckoi sHepruy. CTallMOHapHO 3a/laHHbIE CUCTEMBI (CTallMOHApHAs
napaMeTpu3anys); NOoTeHIHAIbHbIe, TUPOCKONNYECKHE, AUCCUTIaTUBHBIE CHIIbI. [lepBble MHTErpaibl
JarpaH)XKeBBIX CHCTEM: LMKIMYECKHE HHTErpajbl, OOOOLICHHBIH WHTErpajl 3SHEepruu (MHTerpai
[Tennere—AxoOn).

Cemecrtp: 4 (Becennuit)

10. YcnoBus paBHOBECHS MaTepUaIbHON CUCTEMBI



OnpeﬂeneHHe IIOJIOKCHHSI ~ paBHOBECHSL. YenoBust paBHOBECUA CUCTEMBbI C HUACAJIbHBIMU
CB$I3$IMI/I.(HpI/IHI_[I/IH BUPTYAJIbHBIX HepeMeH.[eHHﬁ). VenoBus PaBHOBCCHUA TOJIOHOMHBIX CUCTCM.

11. YcTonunBoCTH

OnpeneneHne yCTOMYMBOCTH, ACHMIITOTHUECKOW YCTOMYMBOCTH M HEYCTOMYMBOCTU TOJOXKEHUS
paBHOBecus. Teopemsl psiMoro MeTona JIsmyHoBa Ui aBTOHOMHBIX CHUCTeM: TeopeMsl JIsmyHoBa 00
YCTOWYMBOCTH M aCHMIITOTHYECKOM yCTOMYMBOCTH, TeopeMa UeTaeBa 0 HEYCTOMUMBOCTH, TEOpEMaA
Bapbammnaa—KpacoBckoro 06 ycnoBHSIX aCUMITOTHYECKONW YCTOWYMBOCTH M HEYCTOHYHBOCTH.

Teopema Jlarpamxka-upuxie 00 yCTOMYMBOCTH PABHOBECHS KOHCEPBATHBHBIX MEXaHHMYECKHX
CUCTEM. YCJIOBUSL HEYCTOMYMBOCTH KOHCEPBATUBHBIX CHCTEM IO KBaApaTM4YHOM 4YacTH
noreHuansHOU 3Hepruu. [lonstue o Oudypkaunu. Cinyyan norepu YCTOWYMBOCTH IS CHCTEM C
[OTEHIMAJIOM, 3aBUCSILUM OT MapaMerpa. BiusHue IMpoCKONMYECKUX W JUCCUIIATUBHBIX CUJI Ha
YCTOMYMBOCTh paBHOBecHs. Teopema 00 acCHMITOTHYECKOH YCTOWYMBOCTH CTPOTO TMCCHIIATUBHBIX
CHUCTEM.

[epsorit Meton JIsmyHoBa uccnenoBanus ycroitunocT. Teopema JlsmyHoBa 00 yCTOWYMBOCTH TIO
JTUHeHOMY npubImkeHuto (6e3 gokaszarensctBa). Kputepuit Payca—I'ypBuna (6e3 nokazarenscTsa).
ITonsitue o 6udypxanuu. Cirydan moTepu yCTOMYMBOCTH AJISI CUCTEM C MOTEHIIUAIOM, 3aBUCSIIUM OT
napaMerpa. JBa cuieHapus oTepu yCTOMYUBOCTU: AUBEPTEHIMS U (IaTTep.

12. Mautbie Kone0aHusi KOHCEPBATHBHBIX CHCTEM

Mansle koneGaHHS KOHCEPBAaTUBHBIX CHCTEM BOJM3M YCTOWYMBOIO TIOJIOKEHHSI PaBHOBECHSL.
VYpaBHeHnue wyactor. InaBHble (HOpManbHBIE) KoOopauHarel. OOmee pemenne. Ciydail KpaTHBIX
KOpHEH.

13. BoinyxnenHbie koneOanust. YacTOTHBIE XapaKTEPUCTHKH

BrinyxneHHble koieOaHusl IMHEHHON CTalMOHAPHON CUCTEMBI O/ AEHCTBUEM FrapMOHUYECKHUX CHIL
YacToTHBIE XapaKTEPUCTUKH. SIBieHHE pe3oHaHca. Peakuusl JMHEWHON CTAlMOHAPHOM CHCTEMBI HA
HErapMOHHYECKOE BO3/CHCTBHE.

14. YpaBHenus ['amunbsToHa

[lepemennsie ['amunbrona. @ynknus [amuneroHa. Kanonwdeckue ypaBHeHus [ aMuibroHA.
[IpeobpazoBanue Jlexanapa ypaBHenuidd Jlarpamwka B ypaBHeHusi lamuiusrona. @OyHKIus
I'amuiipTOHA 1I1s1 KOHCEPBATUBHOW CUCTEMBI.

15. TlepBble UHTETpaIbl TAMUJIBTOHOBBIX CHUCTEM

[lepBbie wmHTEerpasibl ramMuiabTOHOBBIX cucteM. CkoOku Ilyaccona. Teopema SAxo6u—Ilyaccona.
[Tonmxenne nopsiika ypaBHeHUH ['aMUIbTOHA B Cllydae HUKINYECKUX KOOPIAMHAT U 1711 0000IIEHHO
KOHCEPBAaTUBHBIX CUCTEM. YpaBHEHUS YUTTEKepa.

[IpeobpazoBanue narpaHkuaHa py 3aMeHe KOOpAnWHaT U BpeMeHH. Teopema Ommu Hetep.

16. BapnanyioHHBINM NpUHIMN [ aMIIIBTOHA

Henicteue no I'ammneroHy. Bapumanus neiictBus no I'amuisToHy BapmanmoHHBIM NpUHIUI
I'amuneTOHA.

17. UaTerpanbHble HHBAPHUAHTHI



Wnrerpansuble wHBapuanthl I[lyankape—Kaprana wu Ilyankape. OOparHble TEOpeMBl TEOpHU
WHTETpaJbHBIX MHBapuaHToB. Teopema JluyBuiuis o0 wuHBapuaHTHOCTH (pa30BOro oObeMa
raMHJIBTOHOBOW cuctembl. Teopema Jlu Xya-uwkyHa 00 HHTErpalibHBIX WHBapUAHTaX IMEPBOTO
MOPSAJIKa TAMHJIBTOHOBBIX CUCTEM.

18. Kanonnueckue npeoOpa3oBaHUs

Kanonnueckue npeoOpazoBanus. JIokanbHbIM KpuTepruii KAHOHUYHOCTH. KpuTepuii KaHOHUYHOCTH B
TepMUHAX Mpou3BOIAIIMX (QyHKIMA. CBoOomHbIe mpeoOpasoBanus. [IpaBwia mnpeoOpazoBaHuUs
raMHJIBTOHHAHOB MPH KAHOHWYECKHX NpeoOpazoBaHusix. Pa3oBbId MOTOK TaMUIBTOHOBBIX CHCTEM
KaK OJIHOTIapaMEeTPHUYECKOE CEMEHCTBO KAHOHUYECKHUX ITPeoOpa3oBaHuil.

19. YpaBuenue ['amunsrona—Skoou

VpaBuenue ['amunbrona—Sko6u. Ilomuelli wHTerpan ypaBHeHus [amuibsrona—Sko6um u ero
UCIOJIb30BaHUE B 3ajjade UHTEIPUPOBAHUS YPaBHEHUI IBUKEHUs raMUJIBTOHOBOM cuctembl. Cirydan
pa3aeleHns epeEMEHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxonumMoe ob6opynoBaHue ISt JICKIHN U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETUIHOE
o0opynoBaHue (MPOEKTOP, MapKepHasi T0CKa, CBA3b ¢ MIHTepHETOM).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kimaccuueckas mexanuka [Tekcr] : yue6. mocobue mist By3oB / M. A. Aizepman .— 3-e u3g. — M :
®usmatiut, 2005 .— 380 c.
2. Jlekumu 1o aHanuTHYeckol MexaHuke [Tekct] : yue6. mocobue st By3oB / @. P. 'anTmaxep ; mon
pen. E. C. Ilatannkoro .— U3n. 3-e, crepeorurr. — M. : @usmariut, 2001, 2002, 2005 .— 264 c.
3. OcHoBbl TeopeTnyeckor Mmexanuku [Tekct] : yaueOHuk amns By3oB / B. @. XKypasnes ; Mock.
¢u3.-TexH. uH-T (Toc. YH-T) .— 3-e u3., nepepad. — M. : ®uzmatnut, 2008, 2009 .— 304 c.
4. Teopernueckas mexanuka [ Tekct] : yueOnuk ais By3oB / A. I1. MapkeeB .— 4-e us., uctnp. — M. ;
WxeBck : PerynapHas u xaornueckasd quHamuka, 2007 .— 592 c.
5. Kparkuii kypc Teopetnueckoid Mmexanuku [ Tekct] : yue6. nocodue amns By3os / I. H. SIxkoBenko .—
M. : BUHOM. JIa6. 3uanwmii, 2006 .— 116 c.
6. COopHUK 33/1a4 TI0 aHAIMTHYEcKol MexaHuKke [Tekct] : yue6. moco0. miist By3oB / E. C. [IsaTHHIIKMIA
[v ap.] — 2-e uzn., mepepad. u non. — M. : Hayxka, 1996 .— 432 c.

JomonanTtenyHas uTeparypa
1. Knaccuueckas mexanuka [Tekcr] / I. Tonacreiin ; nep. ¢ anri. A. H. PyGamosa .— M. : Hayka,
1975 — 415 c.
2. 3agaum o TeopeTudeckoi mexanuke [Tekct] : yae6. mocodue mis By3oB / M. B. Memepckuii ; mox
pen. B. A. ITanemosa, /I. P. Mepkuna .— 40-e u3z., crep. — CII6. : Jlans, 2004, 2006, 2008, 2012 .—
448 c.
3. Maremarndeckrue METObI KiITacCU4IeCcKoi MexaHuku [Tekcr] : yueb. mocobue aiis By3oB / B. 1.
ApHonbg .— 3-e u3n., nepepab. u morm. — M. : Hayka, 1989 — 472 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru - caiiT snekrponHoi 6udimoreku MOTU

2. https://mipt.ru/education/chair/theoretical mechanics - caiit kadeapsl TEOPETUUECKON MEXaHUKU
M®TU

3. http://www.elibrary.ru/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Mathematica u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Metonuyeckrie yKa3zaHus TPUBOISATCS B €KETOHO pa3pabaThIBAEMbIX JJOMAITHUX 3aJaHHSIX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa TeopeTHUECKO MEXaHUKH

Kypc: 2

kBaTuuKkanus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHuit) - DKk3aMeH

4 (BeceHHmit) - DK3aMeH
PaspaGorunkm:

A.I1. UBaHoB, A-p pu3.-Mar. HayK, npodeccop
H.U. AmenbkuH, 1-p (u3.-MarT. HayK, JOIEHT
A.B. ®omuues, kaHj. puz.-mar. HayK

A.I1. Mapkees, a-p ¢u3z.-mar. Hayk, mpodeccop
M.A. MyHuibIHa, Kaua. Gu3.-MaT. HayK

0O.B. Xonocrosa, 1-p (pu3.-MaT. HayK, JOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3HKH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «AHaJINTHYCCKAS MCXaHUKA (KJIaCCI/I‘l.)» 06}"{3}0]]_[1/1171051 JOJIKCH:

3HAThb:

OCHOBHEBIC MOHSATHS U KOHICTIITUH aHAJINTUYCCKON MCXaHUKH, BaKHEHIIIHC TCOPCMbI MCXAHUKU U HUX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO allrapara MEXaHHUKU B BaKHEHILINX MMPAaKTUICCKUX
MMPUITOKCHUX

OCHOBHBIE MEXaHHYECKHUX BCJIMYMHBI, UX OIPCACIICHUA, CMBICIT W 3HAUYCHHUA IJIA aHAJIUTUYECKOM
MCXAaHUKH;

OcHOBHEBIC MOJCIN MCXaHUYCCKUX HBHCHHﬁ, HUACOJIOTMI0 MOACTIUPOBAHUA MEXAHUYECKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATCMATUICCKUX MO,Z[CHCﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIC METOAbI HCCJICAOBAHHUA PABHOBECUA MW JABHXCHUSA MCXAaHHYCCKHUX CHUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUA.

yMeTh:

HNutepnpeTupoBaTb MEXAHUYECKHUE SIBICHUS MPU IOMOIIM COOTBETCTBYIOLIETO TEOPETUUYECKOTO
anmapara.

[Tons30BaThCA ONpEACICHUSIMA MEXAHUYECKUX BEJIWYMH U MOHSITUH ISl MPABUIBHOIO HCTOJKOBAHUS
HX CMBICJIA.

OOBSACHATH XapaKTep MOBEJICHUS MEXaHUYECKUX CUCTEM C IPUMEHEHUEM OCHOBHBIX TEOPEM MEXaHHUKHU
U UX CJIEICTBUU.

3anuchIBaTh YPaBHEHMSI, OMHCHIBAIONINE MTOBEACHUE MEXaHUYECKUX CHUCTEM, YUHMTHIBAS Pa3MEPHOCTH
MEXaHWYECKHX BEJIWYMH W HX MaTeMarHdecKylo Npupoay (CKalspbl, BEKTOPHI, KBATEPHUOHEI,
JIMHEHHBIC OTIEPaTOPHI).

[IpumMeHsATE OCHOBHBIE METOJIBI HCCIICOBAHMUS PABHOBECHS M ABUKCHHS MEXaHUYECKHX CHCTEM, a
TAKE€ OCHOBHBIE aJITOPUTMbI TAKOTO UCCIEIOBAHUS IIPU PELICHUH KOHKPETHBIX 3a7a4.

[Tonp30BaThCs MPU aHATUTHYECKOM U YMCIEHHOM HCCIIEOBAHHS MaTeMaTHKO-MEXaHUYECKUX Mojeseit
TEXHUYECKUX CHCTEM BO3MOXXHOCTSIMH COBPEMEHHBIX KOMITBIOTEPOB U MH(GOPMAITMOHHBIX TEXHOIOT M.

BJIaJeTh:

HaBblkaMy 1 MeTOJaMU MMOCTPOECHMSI U MCCIEAOBAaHUS MaTeéMaTHUYECKUX MOJIENE IIPH PEIICHUH 3aaad
MEXaHUKHU.

HaBpikamy nmpuMeHEHHsI OCHOBHBIX 3aKOHOB TEOPETUYECKOM MEXaHUKH B BXHEHUIIMX MPAKTUUYECKHX
IIPUIIOKEHUSX.

OCHOBHBIMU TEOPETUYECKUMHU MOIX0JAMH aHATUTHIECKOM MEXaHUKN M METOJaMH aHAJIM3a U PELICHHUS
COOTBETCTBYIOLIUX YPaBHEHUH.

HaBpikamyn WCHONB30BaHUSI BO3MOXHOCTEH COBPEMEHHBIX KOMITBIOTEPOB M HH(POPMALMOHHBIX
TEXHOJIOTUH IIpU aHAJIUTHUYECKOM M YHCIEHHOM MCCIEIOBAHUS MATEMAaTUKO-MEXAaHUYECKUX MoAesei
TEXHUYECKUX CHCTEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3agaun A7 TeKYIIEero KOHTPOJIS MyOIMKYIOTCS B M3/1aBaeMbIX K Hayally ceMecTpa COOpHHUKAxX 3aJaHui.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. OmnpeneneHue TMONOXKEHUs paBHOBecus. [IpUHIMII BUPTyalNbHBIX TEpPEMELICHUNA. YCIOBUS
paBHOBECHsI KOHCEPBAaTUBHBIX CUCTEM U TBEPIOIO Tela.

2. OmpeneneHre yCTOMYMBOCTH (HEYCTOMUMBOCTH) TIONOXKEHHS paBHOBecus 10 JISmyHOBY.
Hocrarounsie TeopeMbl 00 yCTOMYMBOCTH M  HEYCTOMYMBOCTH  TIOJOXKEHHSI  PABHOBECHS
KOHCEpBAaTUBHBIX cucTeM (Teopema Jlarpanxka-/lupuxie, nee TeopeMsl JlsmyHoBa 1 TeopeMa Yeraepa o
HEYCTOHYHMBOCTH IOJIOKEHUSI PABHOBECHS).

3. Manbie kojeOaHMsI KOHCEpBaTWBHBIX cucTeM. JluHeapuzanus ypaBHeHuil Jlarpamxka BOMHM3H
YCTOMYMBOTO MOJIOKEHUS PABHOBECUS. YPAaBHEHUE YACTOT.

4. TmaBHBIE KOOpAMHATHI cUCTeMBl. Marpuia npeoOpa3oBaHHs KOOPIMHAT, aMIUINTYJHbIE BEKTOpA.
Ob1ee pemieHre Kak CyMMa TJIABHBIX KOJIEOaHUH.

5. Onpeznenenne acUMITOTUYECKON YCTOHYMBOCTH TMOJOXKEHHUs paBHOBecHs. Teopema JlsmyHoBa 00
YCTOMUMBOCTH MO  JHUHEWHOMY  mnpuOmmxenuto. JluHeapusauumsi  ypaBHenudd  Jlarpamxa.
Xapakrepuctuyeckoe ypasHenue. Kpurepuii Payca-I'ypsuma.

6. BiusiHMEe TI'MpOCKOIMYECKMX M JUCCUIIATHUBHBIX CHUJI Ha YCTOMUMBOCTb paBHOBECUS. YCIOBUE
Maiiesckoro-Heraena.

7. OnpeneneHne yCTOWYUBOCTU (HEYCTOMYMBOCTH) HEBO3MYIICHHOTO JBWKEHUs. [IpsimMoll meTon
JlanynoBa: Teopema JlamyHoBa 00  yCTOWYMBOCTM M aCHMITOTHYECKOW  YCTOMYMBOCTHU
HEBO3MYILIEHHOTO ABMKEHMsI, TeopeMa YeTaeBa 0 HEYCTOHYMBOCTH HEBO3MYLLIEHHOIO JABMKEHHUSL.

8. BeiHyXeHHbIE KOJIeOaHus JIMHEHHON CTallMOHAPHON CHUCTEMBI MO IeHCTBHEM TapPMOHHUYECKHUX CHII.
AmmnutynHo-¢a30Bas, aMIUIMTyAHass U (a30Bas XapaKTEpPUCTHKH. SIBieHue pe3oHaHca. Peaxums
JIMHEHHOW CTallMOHAPHOM CHCTEMBI HA HEFapMOHUYECKOE BO3ACHCTBHE.

9. DOnementsl Teopun karacTpod. KpuBas paBHOBecuil. OcHOBHBIE THIBI Oudypkanuii B
IMHAMHYECKHX cucTeMax. /luBeprenuus u ¢uarrep.

10. EctecTBeHHBIN (COMPOBOXKIAIONINN) TPEXTPAHHUK. Pa3nokeHne CKOPOCTH U YCKOPEHHS TOYKH B
OCSIX TPEXTPAHHHKA.

11. O6061eHHBIE KOOPAMHATHI TOUKH. Pa3nokeHne CKOPOCTH M YCKOPEHHUSI TOUKH B JIOKAJIbHOM Oa3zuce
KpUBOJMHEWHBIX KoopauHat. Koaddunuentsr Jlame.

12. Teepmoe Teno. PaznmoxkeHWe [BIKEHUS TEJla Ha IOCTYINATEJbHOE JBMKEHHE W BpaIlCHHE
(mBIXEHME C HEMOABIIKHOM TOUKOM). YIJIOBas CKOPOCTh M YIJIOBOE€ YCKOpPEHHE TBEPAOTO Tena.
Pacnpenenenue ckopocreil u yckopeHuii B TBepAoM Tese (dhopmyiibl Diinepa u PuBasbca).

13. KuHeMaTnuecKkuil BUHT TBEPAOIO TeNla. YpaBHEHHE OCH BUHTA.

14. ITnockonapamiensHOE IBUKEHUE TBEPAOTO TesIa. MTHOBEHHBIN LIEHTP CKOPOCTEN.

15. CnocoObl 3amaHus OpUEHTALMU TBEPAOrO Tena. YIIbl Oijepa, MaTpULbl HANpPaBISIOMINX
kocuHycoB. Kunemarnueckue ypaBHeHuUs Diijepa.

16. Teopema Oiinepa O KOHEYHOM IOBOPOTE TBEPIOTO Tejld C HEMOABIKHOM TOYKOH. AnreOpa
KBaT€pPHUOHOB. TpuroHomerpudeckas ¢popma 3anncu KBaTepHUOHOB. KBaTepHHOHHBIN c110cO0 3aaHus
OpHEHTALUH TBEPIOTO Tea.

17. Croxxenre mOBOPOTOB B KBaTepHUOHHOH Qopme. [lapamerprr Pogpura—I amunsrona.

18. Kunemaruyeckue ypaBHEHHUs BpAIlaTeIbHOIO JBMXKEHHMS TBEPAOrO Tela B KBaTepHUOHAaX
(ypaBuenust Ilyaccona). MurerpupoBanue ypaBHeHuil [lyaccoHa ansi NmpenecCHOHHOTO ABHIKCHHUS
TBEPJIOTO Tela.

19. Kunemaruka cioxHoro aBmxeHus. CJOXKeHHE CKOPOCTeH M YCKOPEHHH TOYEeK B CIIOKHOM
JBY>KEHUH.

20. Yrnosas CKOPOCTb 1 YITIOBOC YCKOPCHHUC TBCPAOTO TCJIa B CIIOKHOM ABUXKCHUU.

21. Axcuomarvka MEXaHHKH. BHemHHe W BHYTpeHHHE CHJbL. VIMITynbC, MOMEHT HMIylIbca M
KWHETUYeCKasi SHEPTHsl CHCTEMbl MaTepUalIbHBIX ToueK. L[eHTp Macc, MOMEHT CHWIIBI, 3JeMEHTapHas
paboTa 1 MOITHOCTh CHIIBL.

22. OcHOBHBIE TEOPEMBI TUHAMUKH B MHEPIIHAIBHON CHCTEME OTCUETa.
23. Teopema Kenwura.

24. TloreHnuanbHbIE, TUPOCKOIMYECKUE, TUCCUMIATUBHBIE CHUIIBL. KpuTepuil MOTEHIMANbHOCTH CHIL
KoHcepBaTuBHbBIEC CUCTEMBI, 3aKOH COXPAHEHUS SHEPTHUU.

25. OCHOBHEIC TCOPCMbI JTMHAMUKHU B HCUHCPLIUAJIbHBIX CUCTCMAX OTCUCTA.



26. JIBiKeHHE TOUKU B LIEHTpajbHOM IoJie. LlenTpanbHas cuia. [lepBble uHTErpasbl JBM)KEHUS] TOUKU
B LICHTPAJIBHOM IIOJIE.

27. YpaBuenue bune. [lone BcCeMUpPHOTO TATOTEHHS. YpaBHEHHE KOHUYECKUX CEUEHUI.

28. 3akonsl Keruiepa. 3agada qByX Tel.

29. TeH30p MHEPUUH M SIUIUIICOMJ WHEPLUUHU TBEpAOro Teia. [naBHele ocu mHepuuu. [naBHas och
HUHEpLUU.

30. IIpeoOpa3oBaHue TEH30pa MHEPLUH NPH IOBOPOTE M IapajuIeIbHOM IIEpEeHOCe OCeil: Teopema
Ioitrenca—I1ITelinepa i TEH30pa UHEPLIUH.

31. BelpakeHus1 KUHETUYECKOT0O MOMEHTa M KMHETHYECKOW HEPruu TBEPIAOrO Tejla 4depe3 TEH30p
HUHEpLUU.

32. JluHaMHu4ecKkre 1 KUHeMaTH4ecKue ypaBHeHus: Dinepa. luterpupyemslie cirydan.

33. T'eomerpuueckas nntepnperarus [lyanco.

34. Cnyuaii Diinepa. [lepBbie nHTErpans! aBrmwkeHus. [lapaMeTpbl cBOOOTHON PEryIsSIpHON MPEIeCCHU.
35. Cayuait Jlarpanxa. [lepBble HHTETpabl TBUKEHUS.

36. OcHoBHas ¢opMyrna THPOCKOMHHU: (GOopMysa JUII MOMEHTA, IMOIJICPKHUBAIOIIETO BBIHYKACHHYIO
PETYIAPHYIO MPELECCUI0 TUHAMUYECKH CUMMETPHYHOTO TBEPIOTO TENA.

37. DKBUBAJICHTHEIC HpeO6p3.30BaHI/I$I CHUCTCMbI CHUII, I[eﬁCTBYIOLL[I/IX Ha TBEpAOC TCIIO. AJIFOpI/ITM
CBCJICHHA K BUHTY.

38. Mexanunueckas cBs3b. Kiaccudukanus csizeid.
39. Bo3MoOKHBIE U BUPTyaIbHBIE TIEPEMEIIIEHUSI.

40. OOmee ypaBHEHHE JMHAMUKH JUIS CHCTEMbl MAaTEPUANBHBIX TOYEK C HJICATBHBIMH CBS3SMHU.
Kondurypanronnoe MEOrooOpa3re TOJIOHOMHOM CHCTEMBI ¢ KOHEUHBIM YHCJIOM CTETICHEH CBOOOIBI.

41. T'ononomusie cucteMbl. O6001IEHHBIE KOOpAMHATHL. YpaBHeHUs Jlarpanka. O000IIEHHBIE CHITBL.
42. VYpaBHenus Jlarpamwka B ciy4dae MNOTEHIMaNbHbIX cwil. Jlarpamwxkunan. KoBapuanTHOCTE M
HEBBIPOXKJICHHOCTh YpaBHEHUH Jlarpanxa.

43. YpaBHenus Jlarpanxa B HEMHEPLHAJIbHBIX CUCTEMAX OTCUETA.

44. Crpyktypa KHHETH4YeCKOM sHepruu. KuHerndeckass sHeprusi B ClIydae CTAlMOHAPHON CHCTEMBI.
[lorenumansHbIe, TMPOCKOIINYECKUE, AMCCUIIATUBHBIEC CHIIBI.

45. TlepBble MHTETpajibl JarpaHKEBBIX CHCTEM: IHUKINYECKUE WHTETPaNbl, 00OOLICHHBIH HMHTETpal
sHepruu (uHTerpan [lennese—Axoon).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1. Kunemaruka clI0XHOTO NBIIKEHHUS. 3aKOHBI CIIOKEHHUS CKOPOCTEH M YCKOPEHHM TOYEK B
cioxkHoM awxkennn. Gopmyna Kopuonuca.

burner 2. @opmyinsl A1 yIIIOBOW CKOPOCTH M YITIOBOTO YCKOPEHUS TeJIa B CI0KHOM JIBH)KEHUU.
buner 3. Kunemarnueckue ypaBHEHHs BpallaTeIbHOTO ABHKEHHS TBEPJOIO Teja B yIiiax Diijepa.

buner 4. Teopembl 00 U3MEHEHHH UMITYJIbCa 1 MOMEHTA MMITYJIbCA CHUCTEMBI MaTepUAIIBHBIX TOUEK B
WHEpIUATEHOM Oa3uce.

buner 5. Kunernueckas sHeprusi CHCTEMBI MaTepHalbHBIX Touek. Teopema Kénmura.

buner 6. VYpaBuenuwe [amunbrona—SAkoOu. IlomHblli wHTErpan ypaBHeHus [ amunbroHa—SkoOH.
Teopema SAxo6wu.

buner 7. Cnyuau pa3zaeneHus nepeMeHHbIX B ypaBHeHHH ['amumiibToHa—Kk00u.
buner 8. nTerpansasle nHBapuaHThl [lyankape u [lyankape—KapTrana raMHMJIBTOHOBBIX CUCTEM.

Buner 9. OOparHble TeopeMbl TCOpPUM WHTETPalbHBIX HHBapuaHToB. Teopema Jlu Xya-wkyHa 00
YHHUBEpPCAIbHBIX HHTErPajbHBIX WHBapUaHTaxX MEpBOro IMOpsAAKAa TaMHJIBTOHOBBIX cHucTeM (0e3
JI0OKa3aTeIbCTRA).



Buner 10. Teopema JInyBuiist o coxpaneHu# pa3oBoro 00beMa raMUIETOHOBOH CHCTEMBI.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0ajim - BBICTABISAETCS CTYNEHTY, KOTOPHIH HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[TonroToBka k 3K3aMeHy CaMOCTOSITENbHASA: TIEPEUYHUCTICHBI 33/1a4H, PEIICHHE KOTOPBIX KaXIbIA CTYACHT
H3JIaraeT MOJHOCTEIO.

Bo Bpems mpoBejicHHsT DSK3aMeHa OOYyYaromuecs MOTYT TOJb30BaThCsI MPOTPAMMON TUCIUILIINHBI, a
TaKXe  CIPABOYHOWM  JIUTEPATypOil,  BBIUMCIUTECIbHOM  TEXHUKOM, KOHCIEKTaMH  JICKLIHM.

DK3aMeH MOXET IMPOBOAMUTHCS IO MTOraM TEKYIIeW YCIeBaeMOCTH M CHayd 3aJaHHil, WM IIyTeM
OpTraHu3aIuy CIEeIHAILHOTO OMPOCca, TPOBOAUMOTO B YCTHOM (popme.



