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)

N0 THCHUTIJINHE: AnHanuTrndeckas MEXaHUKa
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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

Teoperndeckass MexaHMKa HM3JIaraeTcsi Kak MEepBBIA pa3ziei Kypca TEOPEeTHYECKOH (U3UKU M CTaBUT CBOCH
LENbI0 MMO3HAKOMHUTH CTYACHTOB C TMOHATHAMU M METOJaMH TEOPETHYECKOH (aHAIMTUYECKOH) MEXaHHKH,
KOTOpBIE MOTYT OKa3aTbCsl MOJIE3HBIMU U Ba)XXKHBIMM B TEOPUU II0JIsI, KBAHTOBON MEXaHUKE, TEPMOAMHAMUKE,
crarucTuueckor (pusuke. IIpu 3TOM CTyOEHTHI AOIKHBI y3HAaTh, OTKyJa M KaK BO3HHMKJINA 3TH MOHATUS U
METO/bl, KOrAa M IJ€ MOXHO HX HpHUMEHATh. Kparko, HO IOJHO, CTPOr0 M TIUATENIBHO, W3JIOKEHbI
HEoOXOAUMBIE IS JAIbHEHIIEro U3y4eHHs KypcaM BONPOCHl KMHEMAaTUKU TOYKH M TBEPIOTO Tela, a TaKkKe
paszel, Kacaromuiics TeopeM 00 W3MEHEHHHM OCHOBHBIX JAMHAMUYECKHMX BEJIMYMH (KOMMYECTBA JIBM)KEHHS,
KMHETHYECKOTO MOMEHTa, KHHeTHYeckod sHeprum). OCHOBHAsi 4acTh Kypca (aHalIMTHYecKas AWHAMHKA)
MOCBsIIEeHa HanOosee IEHHBIM JUIS TEOPUU U €€ MPUWIOKEHUI TeMaM, ¢ KOTOPBIMHU JIOJDKEH OBITh 3HAKOM
MOYTH KaXABI CIEUUAIUCT B OOJNIACTH TEOPETHUYECKOW W NpuKIanHo ¢(usuku: nuddepeHuuanbHbM U
HUHTErpaJbHbIM BapUallMOHHBIM IPUHLIMIIAM, JIAIPAH)KEBOM M TaMWIBTOHOBOM AMHAMHUKE, KaHOHMYECKHUM
npeobpa3oBaHusiM, YypaBHEHHIO [ammibToHa—SlkOOM ¥ €€ HWHTErPUPOBAHUIO METOAOM pa3leiICHUs
MePEMEHHBIX, TEOPUH BO3MYILEHHH, IEPEMEHHBIM ASHCTBUE—YTOMI U afuadaTHueCKUM MHBapUaHTaM, CKOOKaM
IlyaccoHa, MHTErpaJbHBIM MHBapHaHTaM, Teopeme HeTep, M3ydeHHIo 3aKOHOB COXPAaHEHHUS W UX CBS3U CO
CBOWCTBaMM IPOCTPaHCTBA W BPEMEHHU, ABWKEHMIO B IIEHTpaJIbHOM IIojie, BKIrodas ciayuyail Kemnepa,
OTMCAHUIO PACCESIHUA YaCTHUL], TEOPHUH MAJbIX KOJeOaHWH MEXaHMYECKUX CHUCTEM CO MHOTHMMH CTETICHSMHU
CBOOO/IBI; TMHAMHUKE TBEPJOTO Teja, BKIIOUas BaKHEHIINE KIIACCHYECKUE 3a/1a4u O JBMKEHHM TBEPIOro Teja
C HETMIOABM)KHON TOUYKOH B OJHOPOJHOM IOJIE TSKECTH.

1. leau u 3apauu

eap AUCUMNIMHBI

Nzyuenne Tex oOMMX 3aKOHOB, KOTOPBIM IMOMYUHSIOTCS JIBU)KEHUE W PAaBHOBECHE MaTepUaIbHBIX TENI U
BO3HHKAIONIME IIPU 3TOM B3aUMOJEHCTBUS MEXAy TellaMH, a TaKXe OBJIaJICHHE OCHOBHBIMHU
AITOPUTMAMH HCCIICJIOBAHUS PAaBHOBECHS M JIBU)KCHUS MEXaHWYECKUX cHUcTeM. Ha JaHHOW OcHOBe
CTAHOBUTCS BO3MOXKHBIM TIOCTPOEHHUE W HCCICIOBAHUE MEXaHWKO-MaTEeMaTHUECKUX MOJIeNeH,
aJICKBATHO OIMHCHIBAIOIINX Pa3zHOOOpa3Hble MeXaHWUYECKUe siBIeHus. [[oMHUMO 3TOTo, TpU W3ydYEHHUH
AHAIMTHYECKONM MEXaHWKH BBIPAOATHIBAIOTCS HABBIKM IPAKTUYECKOTO MCIOIH30BAHUSI METOIOB,
MpeaHa3HAYCHHBIX JIISl MATEMAaTHIECKOTO MOJICTUPOBAHHUS ABYKEHUSI CUCTEM TBEP/BIX TEI.

3agauu AU CHUILIHHBI

N3yueHne MexaHN4eCKOM KOMIIOHEHThI COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPaA, IOHATHI U
3aKOHOB MEXaHHKHU.

OBJ'IaI[GHI/Ie BaKHCHILIMMH MCTOJaMH PCIHICHHUA HAYYHO-TCXHUYCCKUX 3ala4 B obactu MCXaHHUKH,
OCHOBHBIMH aJITOPUTMAMU MATEMATUYCCKOI'0O MOACIUPOBAHUSA MEXaHNYCCKUX SIBJICHUM.

@dopMupoBaHHE YCTOMYMBBIX HABBIKOB 10 NPUMEHEHHIO (YHIAMEHTAJIbHBIX  IOJOKEHHUH
aHAJIMTUYECKOW MEXaHMKHM P HAy4YHOM AaHAJIM3€ CUTyallUi, C KOTOPbIMU HH)KEHEpPY IHPUXOIUTCS
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, BeIIEIASA 3TANbl €€ PEIICHHUS,
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 MH(popManny, |IeHCTBHA IO PEIISHHIO 3aa4n

NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(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 ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETb:

OcHOBHBIE TIOHATHUS W KOHIICTIIIMHM aHATMTUYECKOW MEXaHWKH, Ba)KHEHIIIME TEOpeMbl MEXaHUKH U HX
CJEICTBUS, MOPSIOK MPUMEHEHUSI TEOPETUUECKOIO armapara MEXaHUKU B BAKHEUIINX MPAKTUYECKUX
MIPHIIOKEHUSX

OCHOBHBIC MEXaHUYECKUX BEIUYHMHBI, WX OMPEACIICHUS, CMBICT W 3HAYCHUS IS aHAJTUTHYECKOM
MEXaHUKH;

OCHOBHBIC MOJIENTH MEXaHWYECKUX SBICHUH, HICONIOTUIO MOJCIUPOBAHHUS MEXAaHUYECKUX CHUCTEM H
MIPUHITUIIBI TOCTPOEHUSI MAaTeMaTHYECKUX MOJIENIEH MEXaHUYECKUX CHCTEM;

OCHOBHBIC METONBI HCCJICIOBAaHUS PABHOBECHUS W JBWKCHUS MEXaHUYECKHUX CHCTEM, OCHOBHBIX
aJTOPUTMOB TaKOTO MCCIIEIOBAHHUS.

WHTepnperupoBaTh MeXaHWYECKHE SBIECHUS TPU TOMOIIM COOTBETCTBYIOIIETO TEOPETHUYECKOTO
amnmapara.

[Tonb30BaThCs OMpENEIeHUAMH MEXaHUYECKUX BEIMYWH U MOHATHH IJIA MPAaBUIBHOTO MCTOJIKOBAHUS
KX CMBICIIA.

OOBSICHSTH XapakTep MOBEJACHNUS MEXaHUYECKUX CHCTEM C MPUMEHEHUEM OCHOBHBIX TEOPEM MEXaHUKH
M UX CICIACTBHUH.

3anuchiBaTh YPaBHEHMsI, OMMCHIBAIOLIUE MMOBEACHUE MEXaHWYECKUX CHCTEM, YUHUTHIBAs Pa3MEPHOCTH
MEXaHWYECKUX BEIMYMH M WX MAaTEeMaTHYeCKyl0 MPHUpPONy (CKalsipbl, BEKTOPBI, KBaTEPHUOHBI,
JIMHEHHBIE OTIEPaTOPHI).

[IpumMeHSTh OCHOBHBIE METOJIBI WCCIICJIOBAHHS PABHOBECHUS WM JBUKCHHS MEXaHMYECKHX CHCTEM, a
TaK)ke OCHOBHBIE aJITOPUTMBI TAKOTO UCCIIEIOBAHUS TIPU PEIIEHNH KOHKPETHBIX 3a]1au.

[Top30BaThCS MPU aHATUTHYECKOM U YUCJIICHHOM HCCIIEIOBAHMS MAaTEeMAaTUKO-MEXaHUUECKUX MOJIeIei
TEXHUYECKUX CUCTEM BO3MOXKHOCTSIMHU COBPEMEHHBIX KOMIIBIOTEPOB W MHPOPMAITMOHHBIX TEXHOIOTHH.

BJIAJIETh:

HaBpikamu 1 MeTOZaMU [TOCTPOEHUS U UCCIIEAOBAHMs MaTeMaTHdeCKUX MOAEJEH Ipu pelIeHun 3a1ay
MEXaHUKH.

HaBpikamMy IIpUMEHEHHsI OCHOBHBIX 3aKOHOB TEOPETUYECKON MEXAHMKM B BAKHEHMIIUX MPAKTUYECKUX
MNPWIOKEHUSAX.

OCHOBHBIMU TEOPETUYECKUMHU M1OJIXOJaMH aHAIMTUYECKON MEXaHUKU U METOJaMU aHaIu3a U PeLeHUs
COOTBETCTBYIOIUX YpaBHEHUI.

HaBblkamMM HCIIONB30BaHMS BO3MOKHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB M HMH(OPMAIMOHHBIX
TEXHOJIOTHI MPU AaHATUTUYECKOM M YUCIEHHOM HCCIENOBAaHUS MaTeMaTHKO-MEXaHUYECKHX MOAENEH
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 teia (KHHEMaTHKa 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 ~ KOHCEPBaTHUBHBIX 4 4 5
CUCTEM

13 Bremyxnennsie kojeOanus. YactorHbie ) ’ 5
XapaKTepUCTUKH

14 |YpaBHenus 'ammibTOHa 4 4 4

15 [lepBble  wWHTErpambl TraMHJIBTOHOBBIX 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 knmaccuueckol MexaHWKH. VHepuuanbHble cUcTeMbl oTcyera. lloHsATHE cuibl. 3aKOHBI
Hetotona. [Ipeobpazosanus [anunes. [lonsitie 00 HHBapHAHTHOCTH M KOBAPHAHTHOCTH YPaBHEHUH
MEXAHHKH.

2. KunemaTtnka TOUKH

Tpaekropus, CKOPOCTh, YCKOpeHUe. ECTeCTBeHHBIN (COMPOBOXKIAONININ) TPEXTPaHHUK. PaznoxeHue
CKOPOCTH M YCKOpPEHHUS B OCSAX TpexrpaHHuka. KpuBojuHeiHbIe KOOpIWHATHI TOYKH. PaznmoxeHue
CKOPOCTH M YCKOPEHHS TOYKH B JIOKAJTHHOM 0a3uce KPUBOJIWHEHHBIX KoopauHar. KoadduueHTs!
Jlame.

3. Kunemaruka TBeporo Teja (KHHeMaTuKa CUCTEM OTCUETa)

Teepnoe Teno. Pa3noxxeHne ABMKEHHS Tejla HA MMOCTyHATeNbHOE ABM)KEHUE U BpalleHHe (IBUKECHUE
C HENO/BMKHOM Toukoi). CriocoObl 3a7a-HUsI OPUEHTAIIMK TBEPIOTO Teja: yIbl Diliepa, MaTpHILIbI
HaNPaBISIONUX KOCHHYCOB.

VYroBasi cKOpOCTh U YITIOBOE YCKOPEHHE TBEpIOro Tena. PacmpeneneHue ckopocTell U yCKOPEHUH B
TBepaoM Tene (hopmynel Ditnepa u PuBanbca). Kunemaruveckuii BUHT TBEPIIOTO Tela.

Kunemaruka cnoxxnoro nBuxeHus. CloXXeHne CKOpoCTel M yCKOPEHUH TOYEK B CIIOKHOM JBIKCHUH.
Boruncienne yrioBod CKOPOCTH M YIVIOBOTO YCKOPEHHSI Tejla B  CJIOXHOM JIBHYKCHHU.
Kunemarndeckue ypaBHEHUs IBHKEHHS TBEPIOro Tena B yrax Dinepa. IlperieccnonHoe aBuxeHue
TBEPJIOTO Tea.

4. Anrebpa KBaTepHUOHOB

Anrebpa kBarepHHOHOB. KBarepHMOHHBI croco0 3amaHUs OpUEHTAMKM TBEPAOTO  Tela
(mpucoenunenHoe otoOpaxkenwue). [lapamerper Ponpura—I'amunsrona. KsarepHuonHbie (opmysbl
CIIOKEHHsI MOBOPOTOB. Teopema Dinepa O KOHEYHOM IIOBOPOTE TBEPAOTO TeJia C HEMOJBMXKHOM
TOY-KOH.



Kunemarndeckue ypaBHEHHS BpallaTeIbHOTO ABMKESHUS TBEPAOIO Tella B KBAaTCPHUOHAX (YpaBHEHHS
[Tyaccona). UnterpupoBanue ypaBaenui [lyaccona muis npeneccHOHHOTO ABHKEHHS TBEPIOTO Teja.

5. OCHOBHBIE TEOPEMBI TUHAMHUKH

OmnpeneneHys: BHEIIHUE U BHYTPEHHUE CHJIbI, UMIYJIBC (KOJIUYECTBO ABMXKEHUS ), MOMEHT UMITYJIbCa
(xuHeTHYeCcKUil MOMEHT, MOMEHT KOJMYECTBA JABMKCHMs), KUHETUYECKas 3HEprusi, LIEHTP Macc,
MOMEHT CHJIBI, dJIeMEHTapHas paboTa W MOIIHOCTH CWibl. TeopeMbl KeHura st KMHETHYECKOM
SHEPTMM W MOMEHTAa HMITylbca. TeopeMbl 00 HM3MEHEHHH HMILyJbCa, MOMEHTa HUMIIyJbca |
KHMHETHYECKOM SHEPTUY B MHEPLIHMAIBHBIX CUCTEMAaX OTCUETA.

[loTeHnManbHble, THPOCKONMYECKNE, NUCCUNATUBHBIE CWIbl. KpuTepuil MOTEHIMANbHOCTH CHIL.
KoHcepBaruBHbIE CHCTEMBI, 3KOH COXPaHEHUs YHEPTUU.

HeunepuuaneHele cucTeMbl OTcueTa, CUJIbl HHEepUMHU. OCHOBHBIE TEOpPEMBl JUHAMUKH B
HEMHEPIHUAIBHBIX CHCTEMAX OTCUETA.

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

3akoHbl coxpaHeHus. YpaBHenue bune. Ilone BceMHpHOrO TATOTEHUS. YpaBHEHHE KOHHMUYECKHX
cedeHui. 3aaua AByX Tej. 3akoHbl Kemepa.

7. JlnHaMuka TBEpAOrO Tea

I'eomerpust macc. TeH30p MHEPLMU U IUIMIICOMJ MHEPLUM TBEpPAOro Tena. [J1aBHBIE OCH MHEPLMHU.
[Ipeobpa3oBaHue TeH30pa HMHEPUMH NPU IOBOPOTE W MapajUielbHOM IepeHoce ocedd. Teopema
I'oiirenca—1lIreitnepa ans TeH3zopa wHepuuu. KHMHETHYECKHI MOMEHT U KHHETHYECKas SHEeprus
TBEPAOrO Tea.

Hunamuueckue ypaBHeHus Oiinepa. Ciywaih Diinepa; mnepBble HMHTErpaibl  JIBHKCHUS;
reomeTpuueckue uarepnperanuu Ilyanco. /IBuxenue AMHaMU4eCKH CUMMETPUYHOIO TeJla B Cllydae
DOilinepa; mapameTpsl cBOOOTHON perymsapHod npeneccuu. Cnyuail Jlarpamka; mepBble MHTETpaIbl
nBwkeHus. @opMysna A MOMEHTA, IOAJIEPKUBAIOIIEIO BBIHY)KICHHYIO PErySIPHYIO IPELECCUI0
JUHAMUYECKH CUMMETPHYHOTO TBEPIOTO TENA.

OKBHUBaJICHTHbIE TPe0Opa3oBaHUSI CUCTEMBl CHJI, JICHCTBYIOIIMX HAa TBEpAOE Teno. AJITOpUTM
CBEJICHUS K BUHTY.

8. /luHamuKa crcTeM MEePEMEHHOT0 COCTaBa

TCOPEMBI 00 W3MEHEHWH KOJIHNYECTBA JABMOKCHHUA W KHUHCTHYCCKOI'O MOMCHTA [JId CHCTEM
NEpEMCHHOI0 COCTaBa. YpaBHeHHe MemepCKoro. q)opMyna ]_[I/IOJIKOBCKOFO.

9. Jlarpan>xeBa MEXaHHKA

[Monsatne mexanmdeckoit cBs3u. Knaccudukarnusi cpszeil. BupryanbHble mepememnienus. OoOrmiee
YpaBHEHHE JWHAMUKH [UIsI CHCTEMBl MAaTEpPHAIBHBIX TOYEK C HJCAaJbHBIMH  CBA3SIMHU.
KongurypaunonHoe MHOrooO6pa3ue roJJOHOMHOM CHCTEMBI ¢ KOHEYHBIM YHCIIOM CTENEeHEH CBOOO/BI.
O0600mennble KoopauHatel. YpaBHeHust Jlarpamxka. O0o0meHHble cuibl. YpaBHeHHs Jlarpamxka B
cllyyae TIOTEHIMAJIbHBIX cwil; GpyHKus Jlarpamka (1arpaHkuaH cucTeMsl). YpaBHeHus Jlarpamka B
HEHMHEPLIHUAIBHBIX CHCTEMAX OTCUETA.

CgoiicTBa ypaBHeHuii Jlarpanxa: KOBapHaHTHOCTb, HEBBIPOXKJCHHOCTH (IIPUBEICHUE K HOPMAILHOMY
Buay Komm). Crpykrypa kuHetndeckoi sHepruy. CTallMOHapHO 3a/laHHbIE CUCTEMBI (CTallMOHApHAs
napaMeTpu3alus); IOTeHIHaIbHbIE, THPOCKONMYECKHUE, AUCCUIIaTUBHBIE CHIIbl. [lepBble MHTErpabl
JarpaH)XKeBBIX CHCTEM: LMKIMYECKHE HHTErpajbl, OOOOLICHHBIH WHTErpajl 3SHEepruu (MHTerpai
[Tennere—AxoOn).

Cemecrtp: 4 (Becennuit)

10. YcnoBus paBHOBECHS MaTepUaIbHON CUCTEMBI



OnpeneneHHe IIOJIOKCHUA  paBHOBECHA. YenoBust paBHOBECUA CHUCTEMbI C HJACAJIbHBIMU
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 mpsiMoro Metoza JIsmyHoBa AJ1s1 aBTOHOMHBIX CHCTEM: TeopeMsbl JIsmyHoBa 00
YCTOWYMBOCTH W ACHMIITOTHYECKON yCTOMYMBOCTH, TeopeMa HeTaeBa O HEyCTOMYHMBOCTH, TEOpEMA
Bapbammnaa—KpacoBckoro 06 ycnoBHSIX aCUMITOTHYECKONW YCTOWYMBOCTH M HEYCTOHYHBOCTH.

Teopema Jlarpamxa-upuxie 00 yCTOMYMBOCTH pPABHOBECHS KOHCEPBAaTHBHBIX MEXaHHYECKHX
CHUCTEM. YCJIOBUS HEYCTOMUYHMBOCTH KOHCEPBATHBHBIX CHCTEM II0 KBaJpPaTUYHOM YacTH
noreHuansHOU Hepruu. [lonarue o Oudypkaumnu. Ciydaum moTepu yCTOMYUBOCTU JJISI CUCTEM C
[OTEHIMAJIOM, 3aBUCSIIUM OT Iapamerpa. BiusHue r'MpOCKONMYECKMX M JUCCHUIIATUBHBIX CUJ Ha
YCTOMUMBOCTh paBHOBecHs. Teopema 00 acCMMITOTHYECKOW YCTOMYHMBOCTH CTPOTO JTMCCHIIATHBHBIX
CHUCTEM.

[epsoiit Meton JIsimyHOBa McclienoBaHus yCTORYMBOCTH. Teopema JIsimyHOBa 00 yCTOMYMBOCTH IO
JTUHeHOMY npuOnmxeHuto (6e3 nokaszarenbctBa). Kpurepuit Payca—I'ypsuna (6e3 mokasarenbcTsa).
[TonsTue o 6udypkannu. Ciaydan moTepu yCTOHYUBOCTH JUIS CUCTEM € TIOTEHIIAJIOM, 3aBUCSIIIUM OT
napaMerpa. JBa cuieHapus oTepu yCTOMYUBOCTU: AUBEPTEHIMS U (IaTTep.

12. Mautbie Kone0aHusi KOHCEPBATHBHBIX CHCTEM

Mansble xoneGaHMsS KOHCEPBATHBHBIX CHCTEM BOJHM3M YCTOWYMBOTO TIOJOKEHHS pPaBHOBECHSL.
VYpaBHeHnue wyactor. [maBHBIE (HOpManbHbIE) KoopauHarbl. OOmee pemenue. Cinyuyail KpaTHBIX
KOpHEH.

13. BoinyxnenHbie koneOanust. YacTOTHBIE XapaKTEPUCTHKH

BrinyxneHHble koieOaHusl IMHEHHON CTalMOHAPHON CUCTEMBI O/ AEHCTBUEM FrapMOHUYECKHUX CHIL
YacToTHBIE XapaKTEPUCTUKU. SIBjIeHHE pe3oHaHca. Peakuuys JIMHENMHON CTalMOHAPHOM CUCTEMBI Ha
HErapMOHHYECKOE BO3/CHCTBHE.

14. YpaBHenus ['amunbsToHa

[lepemennsie ['amunbrona. @yskius [amwmnbrona. Kanonwueckue ypaBHeHHS [ amuibTOHA.
[IpeobpazoBanue Jlexanapa ypaBHenuid Jlarpamka B ypaBHeHus [amunbroHa. DyHKIHS
I'amuiipTOHA 1I1s1 KOHCEPBATUBHOW CUCTEMBI.

15. TlepBble UHTETpaIbl TAMUJIBTOHOBBIX CHUCTEM

[lepBbie wmHTEerpasibl ramMuiabTOHOBBIX cucteM. CkoOku Ilyaccona. Teopema SAxo6u—Ilyaccona.
[Tonmxenne nopsiaka ypaBHeHUH ['aMHIIbTOHA B Cllydae MUKINYECKUX KOOPAMHAT U It 0000IIEHHO
KOHCEPBAaTUBHBIX CUCTEM. YpaBHEHUS YUTTEKepa.

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

16. BapnanyioHHBINM NpUHIMN [ aMIIIBTOHA

Henicteue no TamwisToHy. Bapumanus nefictBug no I'amunbsroHy BapHanMOHHBIM HPUHIMIT
I'amuneTOHA.

17. UaTerpanbHble HHBAPHUAHTHI



Wnrerpansuble wHBapuanthl I[lyankape—Kaprana wu Ilyankape. OOparHble TEOpeMBl TEOpHU
WHTETpaJbHBIX MHBapuaHToB. Teopema JluyBwiuist o0 uwHBapuaHTHOCTH (a3zoBoro oObema
raMHJIBTOHOBOW cucTeMbl. Teopema Jlu Xya-wkyHa 00 WHTErpajbHBIX HHBAapHAHTaX IEPBOTO
MOPSAJIKa TAMHJIBTOHOBBIX CUCTEM.

18. Kanonnueckue npeoOpa3oBaHUs

Kanonnueckue npeodpazoBanus. JIokanbHbII KpuTepuii KAHOHUYHOCTH. KpuTepnii KaAHOHUYHOCTH B
TepMUHaX Mpou3BomsamMx ¢yHKiui. CBoOomHbIe mpeoOpazoBanus. [lpaBuia mnpeoOpazoBaHUS
raMHJIBTOHUAHOB MPH KaHOHWYECKUX NpeoOpa3oBaHusx. Da30Bblif MOTOK raMHJIBTOHOBBIX CHCTEM
KaK OJIHOTIapaMEeTPHUYECKOE CEMEHCTBO KAHOHUYECKHUX ITPeoOpa3oBaHuil.

19. YpaBuenue ['amunsrona—Skoou

VpaBuenue ['amunbrona—Sko6u. Ilomuelli wHTerpan ypaBHeHus [amuibsrona—Sko6um u ero
HCIIOJIb30BAaHUE B 33]1au€ UHTEIPUPOBAHUs YPaBHEHUHN JBY)KEHUSI TaMUIBTOHOBOM cucteMbl. Citydan
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)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
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 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
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 MOHATHS U KOHICIIIIN aHAJIUTHYCCKON MCXaHUKH, Ba)KHCHIIIHC TCOPCMbI MCXaHUKU U UX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO allrapara MEXaHHUKU B BaKHEHILINX MMPAaKTUICCKUX
MMPUITOKCHUX

OCHOBHBIE MEXaHHYECKHX BCJIMYMHBI, UX OHNPCACJICHUA, CMBICII W 3HA4YCHUA IJId aHAJIUTUYECKOMN
MCXAaHUKH;

OcHOBHEBIC MOJCIN MCXaHUYCCKHX }IBHCHI/II\/'I, HUIOCOJIOTUI0 MOACIHUPOBAHUA MEXAHUYCCKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATCMATUICCKUX MO,Z[CHCﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIC MCETOAblI HCCJICOOBAHHUA pPAaBHOBECUA W [ABWXCHHUA MCEXAHUYCCKHUX CHCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUA.

yMeTh:

HNutepnperupoBaTb MEXAaHUYECKHE SIBJICHUS MPHU MNOMOUIM COOTBETCTBYIOUIETO TEOPETHUUYECKOTO
anmapara.

[Tons30BaThCA ONMpEAECHCHUSIMA MEXAaHUYECKUX BEJIMYMH U MOHSATUH ISl MPABUIBHOIO HCTOJIKOBAHUS
HX CMBICJIA.

OOBSACHATH XapaKTep MOBEIEHUS MEXaHUYECKUX CUCTEM C TIPUMEHEHHUEM OCHOBHBIX TEOPEM MEXaHUKHU
U UX CJIEICTBUU.

3anuchIBaTh YPAaBHEHMsI, OMHCHIBAIONINE MTOBEACHUE MEXaHWYECKUX CHCTEM, YUUTHIBAS Pa3MEPHOCTH
MEXaHMYECKHX BEIMYMH M HX MaTeMaTH4YecKylo MpHUpOay (CKajsipbl, BEKTOPHI, KBAaTEPHHUOHBI,
JIMHEHHBIC OTIEPaTOPHI).

[IpumMeHsTE OCHOBHBIE METOIBI MCCIIEIOBAHMUS PABHOBECHS M JBUKCHHMS MEXaHMYECKHX CHCTEM, a
TAKE€ OCHOBHBIE aJITOPUTMbI TAKOTO UCCIEIOBAHUS IIPU PELICHUH KOHKPETHBIX 3a7a4.

[Tonp30BaThCs MPU aHATUTHUECKOM U YUCJIEHHOM HCCIIEOBAHMS MaTeMaTUKO-MEXaHUYECKUX MOjemei
TEXHUYECKUX CHCTEM BO3MOXXHOCTSIMH COBPEMEHHBIX KOMITBIOTEPOB U MH(GOPMAITMOHHBIX TEXHOIOT M.

BJIaJeTh:

HaBblkaMy 1 MeTOJaMU MOCTPOCHMSI U MCCIEAOBAaHNS MareéMaTHYECKUX MOJIETEN MPpU pEICHNH 3a1a4y
MEXaHUKHU.

HaBpikamy mpuMeHEHHs] OCHOBHBIX 3aKOHOB TEOPETUYECKOH MEXaHWKH B BAKHEHIIUX MPAKTUYECKUX
IIPUIIOKEHUSX.

OCHOBHBIMU TEOPETUYECKUMH MOIXOJAMH aHATUTUYECKON MEXaHUKH U METOJAMH aHAIM3a U PEILICHUS
COOTBETCTBYIOLIUX YPaBHEHUH.

HaBpikamyn WCHONB30BaHUSI BO3MOXHOCTEH COBPEMEHHBIX KOMITBIOTEPOB M HH(POPMALMOHHBIX
TEXHOJIOTUI IIpY aHAJIUTHUYECKOM M YMCIEHHOM HCCIIEOBaHMs MaTeMaTUKO-MEXaHUUYECKUX MoJelei
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 TMoONIOKeHUS paBHOBecHs. [IpWHIMI BHUPTyalbHBIX NEpeMEIICHU. YCIOBUs
paBHOBECHsI KOHCEPBAaTUBHBIX CUCTEM U TBEPIOIO Tela.

2. OmpeneneHre yCTOMYMBOCTH (HEYCTOMUMBOCTH) TIONOXKEHHS paBHOBecus 10 JISmyHOBY.
Hocratounsie TeopeMbl 00 YCTOMYMBOCTM M  HEYCTOWYMBOCTH  MOJIOKEHUSI PaBHOBECHS
KOHCEepBaTUBHBIX cucTeM (Teopema Jlarpanxa-/lupuxie, nse TeopemMsl JIamyHoBa u Teopema Yeraesa o
HEYCTOHYHMBOCTH IOJIOKEHUSI PABHOBECHS).

3. Manbie kojeOaHMs KOHCEpPBaTWBHBIX cucTeM. JluHeapuzanus ypaBHeHuil Jlarpamxka BOMHM3H
YCTOMYMBOTO MOJIOKEHUS PABHOBECUS. YPAaBHEHUE YACTOT.

4. T'maBHBIE KOOpAMHATHI CHCTeMBl. Marpuia npeoOpa3oBaHUsl KOOPAMHAT, aMIUIMTYIHBIE BEKTOpA.
Ob1ee pemieHre Kak CyMMa TJIABHBIX KOJIEOaHUH.

5. OnpezeneHre acUMITOTUYECKON YCTOWYHMBOCTH TIOJIOKEHHS paBHOBecus. Teopema JlsmyHoBa 00
YCTOMYMBOCTH O  JHUHEWHOMY  mnpubmmwkenuto. Jluneapusaumsa  ypaBHeHuwit  Jlarpamxa.
Xapakrepuctuyeckoe ypasHenue. Kpurepuii Payca-I'ypsuma.

6. BiusiHMEe TUPOCKONMYECKMX U AMCCUIIATUBHBIX CHJ Ha YCTOWYMBOCTh DPAaBHOBECHs. YCIIOBHUE
Maiiesckoro-Heraena.

7. OmnpezeneHre yCTOMYMBOCTH (HEYCTOMYMBOCTH) HEBO3MYIIEHHOTO JBMKeHHA. [IpsiMoii merton
JlsnynoBa: Teopema JlamyHoBa 00  yCTOWYMBOCTM M ACHMIITOTHYECKOH  YCTOHYHMBOCTH
HEBO3MYILIEHHOTO ABMKEHMsI, TeopeMa YeTaeBa 0 HEYCTOHYMBOCTH HEBO3MYLLIEHHOIO JABMKEHHUSL.

8. BeiHyXeHHbIE KOJIeOaHus JIMHEHHON CTallMOHAPHON CHUCTEMBI MO IeHCTBHEM TapPMOHHUYECKHUX CHII.
AmmnutynHo-¢a3oBas, aMIUIUTyAHass M (a3oBas XapaKTePUCTHKH. SIBieHHe pe3oHaHca. Peakius
JIMHEHHOW CTallMOHAPHOM CHCTEMBI HA HEFapMOHUYECKOE BO3ACHCTBHE.

9. Dnementsl Teopun karactpod. KpuBas paBHoBecwit. OcHOBHbIE THIBI OudypKauuidi B
IMHAMHYECKHX cucTeMax. /luBeprenuus u ¢uarrep.

10. EcTecTBeHHBIN (COMPOBOXKIAIOMINN) TPEXTPAHHUK. Pa3nokeHre CKOPOCTH W YCKOPEHHUS TOYKU B
OCSIX TPEXTPAHHHKA.

11. O6001eHHbIe KOOPAMHATHI TOUKH. Pa3noxeHne CKOpOCTH U YCKOPEHHS TOYKHU B JIOKaJIbHOM Oasuce
KpUBOJMHEWHBIX KoopauHat. Koaddunuentsr Jlame.

12. Teepmoe Tteno. PasmokeHue ABW)KEHHA Tela Ha IOCTYyNaTelIbHOE [BIKEHHWE U BpallleHHE
(mBMWXEHME C HEMOJIBIKHOM TOUKO#). YIIoBas CKOPOCTh M YIJIOBOE€ YCKOPEHHE TBEpIOTo Tela.
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. Cnoco0bl 3afaHus OpUEHTAlMKM TBEPAOrO Tejla. YIIel Diiyiepa, MaTpHULbl HArpaBIsSIOLINX
kocuHycoB. Kunemarnueckue ypaBHeHuUs Diijepa.

16. Teopema Diinepa O KOHEYHOM IIOBOPOTE TBEPAOrO Tejla C HENOABIKHOW TOYKOM. AnreOpa
KBaTepPHUOHOB. TpuroHomerpudeckas popma 3annucu KBaTepHHOHOB. KBaTepHHOHHBIN crioco0 3a1aHus
OpHEHTALUH TBEPIOTO Tea.

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

18. Kunemaruueckue ypaBHEHHUS BpalIaTEJbHOIO JABIMKEHMsSI TBEPAOrO Tejla B KBAaTEPHUOHAX
(ypaBuenust Ilyaccona). MurerpupoBanue ypaBHeHuil [lyaccoHa ansi NmpenecCHOHHOTO ABHIKCHHUS
TBEPJIOTO Tela.

19. Kunemaruka crnoxkHoro nBuxeHus. CloxeHHEe CKOPOCTeH W YCKOPEHHH TO4YeK B CIOXKHOM
JBY>KEHUH.

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

21. AkcuoMarMKa MeXaHWKH. BHemiHme M BHYTpeHHHE CHibl. MMITylbC, MOMEHT HMMIylIbca U
KWHETUYeCKasi SHEPTHsl CHCTEMbl MaTepUaNbHBIX TOYeK. L[eHTp macc, MOMEHT CHIIBI, dJeMEHTapHas
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. JIBi>keHHE TOUKU B LIEHTpaJlbHOM noiie. LlenTpanbHas cuna. [lepBble HHTErpasbl IBUKEHUS TOUKU
B LICHTPAJIBHOM IIOJIE.

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

28. 3akonsl Keruiepa. 3agada qByX Tel.

29. TeH30p WHEPUMHU M DJUIMICOWJ MHEPLMU TBEPAOTO Tesa. InaBHBIE ocH MHEpuuu. [TaBHast ochb
HUHEpLUU.

30. IIpeoOpa3oBaHue TEH30pa MHEPLUH IPU MOBOPOTE M IMapajUiebHOM IEpeHOCe Ocel: TeopeMa
Ioitrenca—I1ITelinepa i TEH30pa UHEPLIUH.

31. BrlpaxeHuss KHHETUYECKOTO MOMEHTa W KHHETHYECKOH SHEprHy TBEPAOTO Tella 4Yepe3 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/IH CHCTCMbI CHII, Z[eflCTBymH.[HX Ha TBEpPAOC TCIIO. AJIFOpI/ITM
CBCJICHHA K BUHTY.

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

40. OOmee ypaBHEHHE AMHAMUKH JUIsl CUCTEMbI MaTepHUajbHBIX TOUEK C WJICaTbHBIMH CBS3SIMU.
Kondurypanronnoe MEOrooOpa3re TOJIOHOMHOM CHCTEMBI ¢ KOHEUHBIM YHCJIOM CTETICHEH CBOOOIBI.

41. T'ononomusie cucteMbl. O6001IEHHBIE KOOpAMHATHL. YpaBHeHUs Jlarpanka. O000IIEHHBIE CHITBL.
42. VYpasuenus Jlarpamxka B ciayyae MNOTeHIUAIbHbIX cwi. Jlarpamkunan. KoBapumaHTHOCTE U
HEBBIPOXKJICHHOCTh YpaBHEHUH Jlarpanxa.

43. YpaBHenus Jlarpanxa B HEMHEPLHAJIbHBIX CUCTEMAX OTCUETA.

44. Crpyktypa KuHeTHueckoil sHepruu. KuHetnueckas sHeprusg B ciydae CTAI[MOHAPHOW CHCTEMBI.
[lorenumansHbIe, TMPOCKOIINYECKUE, AMCCUIIATUBHBIEC CHIIBI.

45. TlepBble MHTETpajbl JArpaHKEBBIX CHCTEM: HUKJINYECKAE HWHTETPaibl, OOOOIICHHBIH HHTETpal
sHepruu (uHTerpan [lennese—Axoon).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1. Kunemaruka cia0HOTO JBHMKEHHUS. 3aKOHBI CIIOKEHHUS CKOPOCTEH M YCKOPEHHI TO4YeK 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 U3MEHEHUH UMITYJIbCa U MOMEHTA UMITYJIbCa CHCTEMBI MaTepPHAaJIbHBIX TOYEK B
WHEpIUATEHOM Oa3uce.

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

buner 6. VYpaBuenue I'amunbrona—SkoOu. Ilomsblii wuHTerpan ypaHeHus [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. O6parHbie TeOopeMbl TEOPHH WHTETPAlbHBIX HHBapHaHTOB. Teopema Jlm Xya-uwkyHa 00
YHHUBEpPCAIbHBIX HWHTErPajbHBIX HHBAapUaHTaxX MEPBOTO IOPsSAKAa TaMWIBTOHOBBIX cucTeM (0e3
JI0OKa3aTeIbCTRA).



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

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHWH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJYy4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HELOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON TOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yaoOBIETBOpUTENbHO 3 Oajla - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JAUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonue Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[TonroToBka k 3K3aMeHy caMOCTOsITeNIbHAA: TIEPEUUCIEHBI 3aJa4H, pelIeHHe KOTOPHIX KaXKIbIH CTYIEHT
H3JIaraeT MOJHOCTEIO.

Bo Bpems mpoBejieHHsT SK3aMeHa OOYyYaromIuecsi MOTYT TMOJb30BATHCS MPOTPAMMOM TUCITUILTHHBI, a
TaKXe€  CIOPABOYHOW  JIUTEPATypOH,  BBIYUCIMUTEIBHOW  TEXHHUKOM, KOHCIEKTaMU  JICKIUil.

DK3aMeH MOXET MPOBOIAUTHCS MO WTOTaM TeKyIIeHd yCIIeBAeMOCTH W CAA4YM 3aJaHHUN, WIH IIyTEM
OpTraHu3aIuy CIEeIHAILHOTO OMPOCca, TPOBOAUMOTO B YCTHOM (popme.



