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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Teopernueckas MexaHHKa
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadeapa TeopeTHIECKON MEXaHUKH

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.B. Caxapos, kanJl. u3.-Mar. HayK, IOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kagenpsl Teoperudeckoit Mexanuku 09.04.2020



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

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax IIOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTHKEHUE. Omnpenensier
OXKUJaeMbI€ PE3yNbTaThl PEIIEHUS TOCTABICHHBIX 3a]1a4

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOI U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MPOEKTa, BBIOMpAas ONTUMAJIBHBIA CHOCOO ee pelIeHus,
UCXOZsl U3 NEMCTBYIOIUX NPABOBBIX HOPM U HMMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKUe MEeToAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne  [JIsl  pELICHMS  HayyHBIX  3ajgad B
npodeccuoHaIbHON 00nacTu

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poeCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH




[MK-3.2 3naer o0macTh W KPUTEPUHU NPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IOIXOJOB M  yMEHHUE

I1K-3 Cnoco6eH BbIOUpATh U IPUMEHSTh OLICHUBAaTh TOYHOCTb NPHOMIKEHHBIX AHAIUTUYECKUX
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U METOJIOB BBIYUCIICHHH

METOJIbI HCCIEIOBAaHUM IS pelIeHHs 3a1a4 B [TIK-3.3 YMmeeT mpou3BOAUTH OLEHKY TOUHOCTH YHMCICHHBIX
n30paHHO IpeIMETHOH o0acTu METOJIOB, HCHOJb3yeMbIX Ha OBM, BbIYHCIHTENBLHON

CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBbIX BHIYHUCIUTEIBHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

YMETb:

OCHOBHEBIC MOHSATHS U KOHICTIITHUH aHAJINTUYCCKON MCXAaHUKH, BaKHEHIIIHC TCOPCMbI MCXAHUKU U HUX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO allrapara MEXaHHUKN B BaKHEHIIINX MMPAKTUICCKUX
MPUITOKCHUAX

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

OcHOBHEBIC MOJCIN MCEXaHUYCCKUX HBHCHHﬁ, HUACOJIOTMI0 MOACTIUPOBAHUA MEXAHUYCECKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATECMATUICCKUX MO,Z[CHCﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIC MCETOAblI HCCJICAOBAHHUA PABHOBECUA MW ABHXCHUSA MCEXAaHHYCCKHUX CHUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUH.

WNHTepnperupoBaTh MeXaHWYECKHWE SBJICHUS NPU IIOMOLIM COOTBETCTBYIOIIETO TEOPETHUECKOTO
amnmapara.

[Tonp30BaThCs OMpeneNeHnAMH MEXaHMYECKUX BEJIMYUH U MOHITHHA IJIS MPABHJIBHOTO MCTOJIKOBAaHUS
KX CMBICIIA.

OOBSCHITH XapakTep NMOBEACHUS MEXaHUUECKUX CHCTEM C IPUMEHEHHUEM OCHOBHBIX TEOPEM MEXaHUKHU
M UX CICIACTBHUH.

3anuchiBaTh YPaBHEHMSI, OMHCHIBAIONINE MMOBEJACHUE MEXaHHYECKHUX CHCTEM, YUHUTHIBAS Pa3MEpPHOCTH
MEXaHWYECKUX BEIMYWH WM WX MaTeMaTUYECKyl TPUPOAY (CKAIAPBI, BEKTOPHI, KBATEPHHOHHI,
JIMHENHBIE OTIEPATOPHI).

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

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

BJIAJIETD:

HaBpikamu 1 MeTOaMU [IOCTPOEHHUS U UCCIIEN0BAaHUA MaTeMaTH4YECKUX MOJEJIEeN MpU PEeLeHUH 3a1a4
MEXaHUKH.

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

OCHOBHBIMU TEOPETUYECKUMHU NOJIXOJaMH aHAIUTUYECKOM MEXaHUKU U METOJaMU aHAJIN3a U PELIeHUs
COOTBETCTBYIOINX YPaBHEHUI.

HaBblkamMM HCIIOJB30BaHMS BO3MOKHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB M HMH(OPMAIMOHHBIX
TEXHOJIOTHI NPU AHATUTUYECKOM M YHCIEHHOM HCCIIEIOBaHUS MaTeMaTHKO-MEXaHMYECKUX MOJENeH
TEXHUYECKUX CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUIHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




Kunemarmnka Touku

Kunemaruka TBepaoro tena (KHHEMaTuka
CHCTEM OTCUETA)

OCHOBHEBIE TCOPCMbI TUHAMHKHN

JBr>xeHHEe MaTepualbHOM TOYKH B
LIEHTPAJILHOM TI0JIe

~ |~ B

JnHaMuka TBEpAOro Tena

JlarpanxeBa MexaHuKa
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VYcnoBuss  paBHOBECHS — MaTepUAIbLHOU
CUCTEMBI
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Mairsre KoJIcOaHUsI KOHCCPBATHBHbLIX
CUCTEM
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ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Kunemaruka TOYKH

Tpaekropus, CKOpOCTh, yCKopeHue. EcTecTBeHHbIN (CONMPOBOXKIAIONINI) TpEeXTrpaHHUK. Pa3inoxeHnue
CKOPOCTH M YCKOPEHHUS B OCAX TpexrpaHHuka. KpuBoiuHelHbIe KOOpAMHATHI TOUKH. PaznokeHue
CKOPOCTH M YCKOPEHHS TOYKH B JIOKAJILHOM 0a3rce KPHUBOJIMHEHHBIX KoopauHar. KoadduimeHTs
Jlame.

2. Kuaemaruka TBCPAOTO TCJIa (KI/IHeMaTI/IKa CHCTCEM OTCLIeTa)

Teepnoe Teno. PasnokeHue nBuxkeHUs Tejla Ha IOCTYNATENbHOE IBUXKECHUE U BpallleHue (ABUKEHHE
C HEemoABMKHOU Toukoi). CriocoObl 3aaHnsl OpUEHTAlMKM TBEPIOrO Teja: YIbl Dijiepa, MaTpHUIbl
HaIpaBJIIOLIX KOCUHYCOB.

VYmoBasi CKOPOCTh U YIVIOBOE YCKOPEHME TBEPAOIO Tena. PacrpeneiieHne CKOpOCTER U YCKOPEHUM B
TBepaoM Tene (popmynsl Ditnepa u Pusansca). Kunemarnieckuii BUHT TBEPIOTO Tela.

Kunemaruka ciioxxHoro apmwxenus. ClIoxeHHe CKOPOCTEH M YCKOPEHUH TOYEK B CIIOKHOM JIBUKCHHUU.
BbruncineHune ymioBoll CKOPOCTM M YIVIOBOIO YCKOPEHHS Tejla B  CIOXKHOM  JIBUXKECHHUU.
Kunemarndeckue ypaBHEHHUsI JBH)KEHUS TBEPAOro Tena B yrax Jitnepa. [Ipeneccuonnoe nBuxenne
TBEPJOTO Tea.

3. OCHOBHBIE TEOPEMBI THHAMUKH

OmnpeneneHus: BHEIIHUE U BHYTPEHHHUE CHIIBI, UMITYJIbC (KOJIMYECTBO ABHKCHUS ), MOMEHT UMITYJIbCa
(KMHETUYECKUII MOMEHT, MOMEHT KOJHMYECTBAa JIBUKCHHUS), KMHETHUUECKas HDHEPIus, LCHTP Macc,
MOMEHT CHJIbI, 3JI€MEHTapHasi paboTa W MOLIHOCTh CHJbl. Teopembl KeHura st KMHETHUECKOH
SHEPrMM M MOMEHTa HMIIyJbca. TeopeMbl 00 H3MEHEHHWH HMITYIbCa, MOMEHTAa HUMIIYJIbCa H
KMHETUYECKOW PHEPIUU B MHEPLIMAIbHBIX CUCTEMAX OTCUETA.

[lorenuuanpHble, TMPOCKONHUYECKUE, IUCCUNATHBHbIE CHbl. KpuTepuil NOTEHLMAIbHOCTH CHIL.
KoHcepBaTuBHEIE CHCTEMBI, 3aKOH COXPAHEHUS YHEPT M.

Heunepumaneneie cuctemsl oTcyera, cuibl uHepuud. (OCHOBHBIE TEOpPEMbl JAMHAMUKUA B
HEUHEPLHUAJIBHBIX CUCTEMAX OTCUETA.

4. JIBrxeHre MaTepuaibHON TOUYKH B LIEHTPAJIBHOM TI0JIE



3akoHbl coxpaHeHus. YpaBHeHue bune. Ilone BceMUpHOTrO TATOTEHHS. YpaBHEHHE KOHWYECKHUX
ceueHuil. 3aga4ya aByX Ten. 3akonbl Kertepa.

5. Jlunamuka TBEpAOTO TEa

I'eomeTrpus Macc. TeH30p MHEPLUU U IUIICOMU] MHEPIMM TBEPAOTO Tena. I TaBHbIE OCH MHEPLUU.
IIpeoOpa3zoBanue TeH30pa MHEPUMU IPU IOBOPOTE W MapajyieNbHOM IepeHoce ocell. Teopema
INoitrenca—IlITelinepa anst ten3opa uHepuuu. KuHEeTHUYECKUH MOMEHT M KHHETHUYECKas SHEprus
TBEPJOTO Tela.

Junammuueckue ypaBHeHus Oiinmepa. Cnywait DOiinepa; TepBble HHTErpajbl  JBUKCHHS;
reoMeTpuueckue uateprperanuu Ilyanco. JIBikeHre TMHAMHUYECKA CHMMETPUYHOTO Tejia B Ciydae
Diinepa; mapameTpsl cBOOOTHON perymsapHod npeneccun. Cnydait Jlarpanka; mepBble HHTETpAIbI
nBrkeHns. @opMmyna AT MOMEHTA, MOIJEPKUBAIOIIETO BBIHYKICHHYIO PETYISPHYIO IPELECCHI0
JUHAMUYECKU CUMMETPUYHOIO TBEPIOTO Tela.

DOKBUBAJICHTHBIE IMPE0Opa3OBaHUS CHUCTEMBI CHJI, ACHCTBYIONIMX Ha TBEPAOE TeEN0. AJITOPUTM
CBEICHUS K BUHTY.

6. Jlarpan>xeBa MEXaHHKA

[Monsatne mexanmdeckoil cBszu. Knaccudukanus ceszeil. BupryanbHble mnepemernienusi. OOiee
YpaBHEHHE JWHAMUKH JUISI CHCTEMBl MaTEpHAIBHBIX TOYEK C HJCaJbHBIMH  CBA3SIMHU.
KongurypaunonHoe MHOrooOpa3ue roJJOHOMHOM CHCTEMBI ¢ KOHEYHBIM YHCJIOM CTENEeHEH CBOOOIBI.
O06006mennple KoopauHarel. YpaBHeHus Jlarpamwka. OOoOmeHHble cuibl. YpaBHeHusi Jlarpamxka B
cllyyae MNOTEHIMaNbHbIX cui;, (yHkuums Jlarpamka. YpaBHenus JlarpaHka B HEMHEPIHAIbHBIX
CUCTEMAaxX OTCYETA.

CgoiicTBa ypaBHeHuii Jlarpanka: KOBapHaHTHOCTb, HEBBIPOXKICHHOCTH (IIPUBEACHNUE K HOPMAJIbHOMY
Buay Komm). Crpykrypa KuHetndeckoi sHepruy. CTalMOHapHO 3a/laHHbIE CUCTEMBI (CTallMOHApHAs
napaMeTpu3anys); IOoTeHIHaIbHbIe, TUPOCKONNYECKHE, AUCCUTIaTUBHBIE CHIIbI. [lepBble MHTErpaibl
JarpaH)XKeBBIX CHCTEM: LMKIMYECKHE HMHTErpajbl, OOOOLICHHBIH WHTErpajl 3HEepruu (MHTerpai
[Tennere—AxoOn).

7. YcnoBus paBHOBCCHA MaTCpHaHLHOﬁ CHCTCMbI

OmnpeneneHue MOJIOKEHUST PABHOBECHS. YCIOBUS PAaBHOBECHS CHCTEMBI C HACAIBHBIMH CBS3SIMH.
(IpUHLMII BUPTYaJIbHBIX IIEPEMEILEHUI). YCI0BUSA paBHOBECHSI TOJIOHOMHBIX CUCTEM.

8. YcroitunBoCcTh

Omnpenenenrie yCTOWYUBOCTH, ACHUMITOTHUYECKOW YCTOWYMBOCTH M HEYCTOWYMBOCTH TOJOKEHUS
paBHOBecus. Teopemsl pssMoro Metoaa JIsmyHoBa AJisi aBTOHOMHBIX CUCTEM: TeopeMbl JIsmyHoBa 00
YCTOMYMBOCTU M ACHMIITOTUYECKON YCTOMYMBOCTH, Teopema HUeTaeBa O HEYCTOMYMBOCTH, TEOpEMA
Bapbamuna—KpacoBckoro 06 ycnoBHAX aCHMITOTHYECKONW YCTOWYHMBOCTH M HEYCTOHYMBOCTH.

Teopema Jlarpamxka-Jlupuxie 00 yCTOWYMBOCTH PABHOBECHS KOHCEPBATHBHBIX MEXaHHYECKHX
CUCTEM. YCIIOBHSA HEYCTOMUMBOCTM KOHCEPBaTHBHBIX CHCTEM IO KBaJApaTUYHOM YacTH
noTeHuuanbHoi sHeprun. Ilonsarue o Ooudypkanun. Ciryyan MOTepH YCTOHUMBOCTH AJISI CHCTEM C
MTOTEHIIMAJIOM, 3aBHCSIIMM OT MapameTpa. BiusHuEe TMpOCKONMYECKHX M IHUCCUIIATHBHBIX CHJI Ha
YCTOHYMBOCTh paBHOBecHs. Teopema 00 aCHMIITOTUYECKOW YCTOWYMBOCTH CTPOTO JIMCCHITATHBHBIX
CHCTEM.

[epsorit Meton JIsmyHoBa uccnenoBanus ycroitunoct. Teopema JlsmyHoBa 00 yCTOWYMBOCTH TIO
JTUHEHOMY npubmmkeHuto (6e3 gokaszarensctBa). Kputepuit Payca—I'ypBuna (6e3 nokazarenscTsa).
JIBa cuieHapust OTEpH YCTOMYMBOCTH: AUBEPreHIMS U (raTTep.

9. Mansble konebaHusi KOHCEPBAaTUBHBIX CHCTEM



Manple koie0aHWS KOHCEPBATUBHBIX CHCTEM BOJM3M YCTOWYHMBOTO TIIOJIOKEHHSI PaBHOBECHS.
VYpaBHenue wactor. [naBHble (HOpManbHBIE) KoopauHarel. OOmiee pemenne. Ciydall KpaTHBIX
KOpHEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe obopynoBaHue /ISt JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOP, MapKepHasi T0CKa, CBA3b ¢ MIHTepHETOM)

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kimaccuueckas mexanuka [Tekcr] : yue6. mocoOue : mon. M-BoM BBICII. B Cpell. CHell. 00pa3oB.
CCCP /M. A. Alizepman .— 2-e u3n., nepepad. — M. : Hayka, 1980 .— 367 c.
2. Jlekumu 1o aHanuTHYeckol MexaHuke [Tekct] : yue6. mocobue st By3oB / @. P. 'anTmaxep ; mon
pen. E. C. Ilatannkoro .— U3n. 3-e, crepeorur. — M. : @usmariut, 2001, 2002, 2005 .— 264 c.
3. OcuoBsl Teopetnyeckor mexanuku [Tekct] / B. @. XKypasneB .— 2-u3n., nepepad. — M. :
®usmatiut, 2001 .— 320 c.
4. Teopernueckas mexanuka [Tekct] : yue6. mocobue mist yH-oB / A. I1. Mapkees .— M. : Hayka, 1990
—415¢c.
5. COopHHK 3aj1a4 TI0 aHATUTHYECKOH MexaHuke, [yaeoHoe mocodue] /E. C. [Iaraunkuii, H. M.
Tpyxan, FO. 1. Xanykaes, I. 1. SIkoBeHKo ; MUHUCTEPCTBO HAYKH W BBICIIETO OOPa30BaHHUS
Poccuiickoit @eneparu, MoCKOBCKHI (PU3NKO-TEXHUYECKUI HHCTUTYT (HAI[MOHATILHBIH
nccienoBarensckuil yausepeuret). Mocksa, MOTH, 2018

JlononHuTenbHAs TUTEpaTypa
1. Beenenue B TeopeTudeckyro Mmexanuky [Tekcr], yae6. mocooue /HO. W. Xanykaes; M-Bo
oOpa3zoBanus u Hayku P®, Mock. ¢pus.-texH. un-t (roc. yu-t). -M., MOTH, 2017

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://lib.mipt.ru - CaiiT anekrponHoi 6udnuorexkn MOTU
2. http://teormech.fizteh.ru - Caiit kadeapsr TeopeTndeckoit Mmexannku MOTU

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B nporiecce caMocTosTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpenacts, kak Mathcad, Mathematica u ap.

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

Mertonuyeckrie yKa3zaHus TPUBOISATCS B €KETOHO pa3pabaThIBAEMbIX JJOMAITHUX 3aJJaHHSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece
dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI
kageapa TeopeTHUECKO MEXaHUKH

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A .B. Caxapos, kaHJ. Qu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CniocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeTOAbl M MPHUKIAJHOE MPOrpaMMHOE
obecrieueHne A pEIIeHWs  HAydyHbBIX  3a1ad B
npodeccuoHaIbHON 0bnacTu

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NpeAMETHOM 00IacTH

[K-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKMX TIOIXOJOB UM  yYMEHHUE
OLICHMBATh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/IOB BBIYMCIICHHMA

[IK-3.3 YmeeTr npon3BOANUTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U o0beMma
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare u3ydeHus AUCIUTUIMHBL « TeopeTndeckasi MeXaHuKay 00yJaroIuics TOKEeH:

3HATb:

OCHOBHEIC MOHSATHS U KOHICTIITUHN aHAJINTUYCCKOM MCXaHHUKH, BaKHEHIIIHC TCOPCMbI MCXAHUKU U HUX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO allrapara MEXaHHUKU B BaKHEHILINX MMPAaKTUICCKUX
MPUITOXKCHUX

OCHOBHBIE MEXaHHYECKHUX BCJIMYMHBI, UX OIPCACIICHUA, CMBICIT U 3HAYCHHUA IJIA aHAJIUTUYECKOM
MCXAaHUKH;

OcHOBHEBIC MOJCIN MCEXaHUYCCKUX HBHCHHﬁ, HUACOJIOTNI0 MOACTIUPOBAHUA MEXAHUYCECKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATECMATUYCCKUX MO,Z[CHCﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIC MCETOAblI HCCJICAOBAHHUA PABHOBECUA U JABHXCHUSA MCEXAaHHYCCKHUX CHUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUS.

yMeThb:

WNHTepnperupoBaTh MeXaHWYECKHUE SBJICHUS NPU IIOMOILIM COOTBETCTBYIOIIETO TEOPETHUECKOTO
amnmapara.

[Tonp30BaThCs OMpeneNeHnIMH MEXaHMYECKUX BEJIMYUH U MOHITHHA IJIS MPABHJIBHOTO MCTOJIKOBAaHUS
KX CMBICIIA.

OOBSCHATH XapakTep NMOBEACHUS MEXaHUUECKUX CHCTEM C IPUMEHEHHUEM OCHOBHBIX TEOPEM MEXaHUKHU
M VX CICIACTBHUH.

3anuchiBaTh YPaBHEHMSI, OMHCHIBAIOLINE MMOBEJACHUE MEXaHHYECKHUX CHCTEM, YUHMTHIBAs Pa3MEpPHOCTH
MEXaHWYECKUX BEIMYWH WM WX MaTeMaTUYeCKyl TPUPOAY (CKaIAphI, BEKTOPHI, KBATEPHUOHHI,
JIMHENHBIE OTIEPATOPHI).

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

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

BJA€Th:



HaBpikamu 1 MeTOaMU [IOCTPOEHHUS U UCCIEN0BAaHU MaTeMaTU4YEeCKUX MOJENel MpU PEeLeHUH 3a1ad
MEXaHUKH.

HaBpikamMy IpUMEHEHMsI OCHOBHBIX 3aKOHOB TEOPETUYECKOM MEXAHUKH B BaKHEHIIMX IPAKTUYECKHUX
NPWIOKEHUSAX.

OCHOBHBIMU TEOPETUYECKUMHU NOX0JAMH aHAIUTUYECKOM MEXaHUKU U METOJaMU aHAJIN3a U PELIeHUs
COOTBETCTBYIOIUX YPaBHEHUI.

HaBblkamMM HCIIOJB30BaHMS BO3MOKHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB M HH(OPMAIMOHHBIX
TEXHOJIOTHI NPU AHATUTUYECKOM M YHCIEHHOM HCCIEIOBaHUS MaTeMaTHKO-MEXaHMYECKUX MOJENeH
TEXHUYECKUX CUCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. OmnpeneneHue IOJOXKEHUs paBHOBecus. [IpuHIMII BUPTyalnbHBIX IE€peMELIEHUH. YCI0BUA
paBHOBeCHsI KOHCEPBAaTHUBHBIX CUCTEM U TBEPIOTO Tea.

2. OmnpeneneHne yCTOMYMBOCTH (HEYCTOMUMBOCTH) TIOJNOXKEHHUsS paBHOBecus 1o JIsSmyHOBY.
Hocrarounsie TeopeMbl 00 yCTOMYMBOCTH H  HEYCTOMYMBOCTH  TIOJOXKEHHSI  PABHOBECHS
KOHCEpBAaTUBHBIX cucTeM (Teopema Jlarpanxa-dupuxie, nee reopemsl JlsimyHoBa u Teopema Yeraesa o
HEYyCTOWYHMBOCTH TTOJIOKEHUSI PABHOBECHS ).

3. Manbie kojeOaHMS KOHCEpBAaTMBHBIX cucTeM. JIuHeapuzanus ypaBHeHuil Jlarpamka BOMH3H
YCTONYMBOTO MOJIOKEHUS pABHOBECHS. YpaBHEHHE YacTOT.

4. I'maBHBIE KOOpOMHATHI CHCTEMBL. MaTpuua mpeoOpa3oBaHUs KOOPAMHAT, aMIUIUTYIOHBIE BEKTOpA.
Oo1ee perieHre Kak CyMMa TJIABHBIX KOJICOaHUH.

5. OnpezneneHne acCMMITOTUYECKOH YCTOHYMBOCTH IMOJOXKEHHUSI paBHOBecHs. Teopema JlsmyHoBa 00
YCTOHYMBOCTH MO  JHUHEWHOMY  mnpuOmmkenuto. JluHeapusaumsi  ypaBHenuid  Jlarpamxa.
Xapakrepuctuueckoe ypaBHenue. Kpurepuit Payca-I'ypsuna.

6. BnusiHMEe THMPOCKONMYECKHX M JIUCCHIIATHUBHBIX CHJI Ha YCTOMYMBOCTD PaBHOBECHS. YCIOBUE
Maiiesckoro-Heraena.

7. OmnpexneneHue yCTOMYMBOCTU (HEYCTOMYMBOCTH) HEBO3MYLIEHHOTO IBMXEHUS. l[Ipsmol meton
JlsmynoBa: Teopema JlsmyHoBa 00  YCTOWYMBOCTH ¥ aCHMITOTHYECKOW  YCTOMYHUBOCTU
HEBO3MYIIEHHOTO ABIKEHHSI, TeopeMa YeTaeBa 0 HEYCTOHYMBOCTH HEBO3MYILLICHHOTO ABMKEHHSI.

8. BeIHYX/IeHHBIEC KOJIeOaHus! JIMHEHHON CTallMOHAPHON CHCTEMBI TI0] JISHCTBHEM TapMOHUYECKHX CHII.
AwmriuntynHo-(a3oBasi, aMIiUTyAHas W (a3oBas XapaKTepUCTHKH. SIBieHHe pe3oHaHca. Peakums
JINHEWHOW CTallMOHAPHOM CUCTEMBI HA HErApMOHUYECKOE BO3JIEHCTBUE.

9. Dnementbl Teopun KaracTpod. KpuBas paBHOBecuil. OCHOBHbIE THITBI Oudypkanuii B
TUHAMAYECKUX cucteMax. JuBepreHuus u ¢uarrep.

10. EctecTBeHHBIH (CONMPOBOXKIAIOMINN) TPEXTPaHHUK. Pa3nokeHHe CKOPOCTH W YCKOPEHHS TOUKH B
OCSIX TpeXI'paHHUKA.

11. O6001IeHHBIE KOOPAMHATHI TOUKH. Pa3nokeHne CKOPOCTH M YCKOPEHHUST TOUKH B JIOKAJILHOM Oa3uce
KpUBOJMHEHWHBIX KoopauHat. Koadunuentsr Jlame.

12. Teepmoe Teno. PaznoxkeHue IBUKEHUS Tejla Ha IIOCTYNATENIbHOE [BM)KEHUE U BpallleHHE
(IBMXEHHE C HEMOIBMXHOM TOUYKOM). YIJIOBas CKOPOCTh M YIVIOBOE YCKOPEHHME TBEPIOrO Tea.
Pacnipenenenue ckopocteii u yckopeHHid B TBepoM Tene (dhopmyiibl Diinepa u PuBasbca).

13. KunemaTtuueckuii BUHT TBEPAOTO Tela. YpaBHEHHE OCH BUHTA.

14. TlnockonapasuiensHOE IBUKEHUE TBEPAOTO Tesna. MTHOBEHHBIHM LIEHTP CKOPOCTEN.

15. CrocoObl 3amaHMs OpHEHTAMU TBEPAOrO Tena. Ymibl Oifjepa, MaTpHIbl HalpaBIISIONINX
kocuHycoB. Kunemarnueckue ypaBHeHUs1 Diepa.

16. Teopema Oiinepa 0 KOHEYHOM IOBOPOTE TBEPJIOTO Tella C HEMOJABMXKHOW TOYKOH. AnreOpa
KBaTEepHUOHOB. Tpuronomerpuieckas (opma 3anucu KBaTepHUOHOB. KBaTepHHOHHBII crioco0 3a1aHus
OpHMEHTALUH TBEPAOTO Tea.

17. CrnoxxeHnre IOBOPOTOB B KBaTepHHOHHOH Qopme. [Tapamerprr Pogpura—I amunsrona.



18. Kunemarmyeckue ypaBHEHHUS BpalaTEIbHOTO MBWXXEHHUS TBEPAOrO Tela B KBaTEpHUOHAX
(ypaBuenus Ilyaccona). MuterpupoBanue ypaBHeHuil [lyaccoHa aiis NIpenecCCHOHHOTO IBUKECHUS
TBEPJIOTO TEJNA.

19. Kunemaruka cioxxHOTO ABMKEeHHS. CIOXKEHHE CKOPOCTeH M YCKOPEHHH TOYEK B CIIOXKHOM
JIBYOKCHUH.

20. YrioBasi CKOPOCTh M YIIOBOE YCKOPEHHE TBEP/IOTO TeJa B CIIOKHOM JIBUKCHHH.

21. AkcuoMaTuka MeXaHUKU. BHemHue W BHYTpeHHHE CHiibl. MMOynbC, MOMEHT HUMIIyJbca H
KHHETUYEeCKasi SHEePTus CHUCTEMBbl MaTepUalbHBIX TO4eK. LIeHTp mMacc, MOMEHT CHIIbI, 3JIeMEeHTapHas
paboTa ¥ MOIITHOCTH CHJTBL.

22. OCHOBHBIC TEOPEMBI TUHAMUKH B MHEPIIMAIBHON CHUCTEME OTCUETa.
23. Teopema Kenwura.

24. TloreHuuanbHblEe, TUPOCKONMMNYECKUE, TUCCUIATHBHBIE CHIIBL. KpuUTepnii MOTEHIUANBHOCTH CHIL
KoHcepBaTuBHbIE CHICTEMBI, 3aKOH COXPaHEHUsI YHEPTUU.

25. OcHOBHBIC TCOPEMbI JIMHAMUKU B HCMHCPHUHAJIBHBIX CUCTEMAX OTCUETA.

26. JIBiKeHHE TOUKU B LIEHTpajibHOM 1ojie. LlenTpanbHas cuia. [lepBble uHTErpasbl JBU)KEHUS] TOUKU
B LICHTPAJIBHOM IIOJIE.

27. YpaBuenue bune. [lone BCeMUPHOTO TATOTEHHS. YpaBHEHNE KOHUYECKUX CEUEHUI.

28. 3akonsl Keruepa. 3agada qByX Tel.

29. TeH30op MHEPUUH M SIUIUIICOMJ WHEPLUUHU TBEpAOro Teia. [naBHele ocu mHepuuu. [naBHas ochb
HUHEpLUU.

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

31. BelpaxkeHus1 KUHETUYECKOT0O MOMEHTa M KMHETHYECKOW HEPruu TBEPIAOrO Tejla 4depe3 TEH30p
HUHEpLUU.

32. JluHaMyu4ecKkre ¥ KUHeMaTH4ecKue ypaBHeHus: Disepa. luTerpupyemslie cirydan.

33. T'eomerpuueckas nntepnperarus [lyanco.

34. Cnyuaii Diinepa. [lepBbie nHTErpansl aBrmkeHus. [lapameTpbl cBOOOTHON PEryIspHON MPEIeCCHU.
35. Cayuait Jlarpanxa. [lepBble HHTETpabl TBUKEHUSI.

36. OcHoBHas ¢opMyrna THPOCKOMHHU: (GOpMysa JUII MOMEHTA, IMOIJICPKHUBAIOIIEr0 BBIHYKACHHYIO
PETYISIPHYIO MPELECcCHI0 JMHAMUYECKH CHMMETPUYHOTO TBEPIOTO Tea.

37. DKBUBaJCHTHBIC MPEOOpPa30BaHUSI CUCTEMbI CHJI, JIEHCTBYIOIIMX Ha TBEPHOE TEI0. AJITOPUTM
CBEJICHUS K BHHTY.

38. Mexanunueckas cBs3b. Kiaccudukanus csizeid.

39. Bo3aMoOKHBIE U BUPTyaIbHBIE TIEPEMEIIIEHUSI.

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

41. 'ononomusle cucreMbl. O6001IEHHBIE KOOpAMHATHL. YpaBHeHUs Jlarpanka. O000IIEHHbIE CHITBL.

42. VYpaBHeHus Jlarpamwka B cioy4dae MNOTEHIMaNbHbIX cwil. Jlarpamwxkunan. KoBapuanTHOCTE U
HEBBIPOXKJICHHOCTh YpaBHeHUH Jlarpanxa.

43. YpaBHenus JlarpaHnxa B HEMHEPLHAJIbHBIX CUCTEMAX OTCUETA.

44. Crpyktypa KHHETH4YeCKOMW sHepruu. KuHeTrndeckass sHeprusi B ClIydae CTAlMOHAPHON CHCTEMBI.
[lorenumansHbIe, TMPOCKOIINYECKHUE, AUCCUIIATUBHBIEC CHIIBI.

45. TlepBble WHTETpajibl JarpaHKEBBIX CHCTEM: IHUKINYECKUE WHTETPasbl, 00OOUICHHBIH HMHTETpal
sHepruu (uHTerpan [lennese—Axoon).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

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

burer 2. @opmyinsl A1 yIIIOBOW CKOPOCTH U YITIOBOTO YCKOPEHUS TeJla B CII0KHOM 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 MaTepuaIbHBIX Touek. Teopema Kénwura.

buner 6. VYpaBuenue [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—KapTana raMHMJIBTOHOBBIX CUCTEM.

Buner 9. OOparHble TeOpeMbl TEOpPUM WHTETPabHBIX HHBapuaHToB. Teopema Jlu Xya-wkyHa 00
YHHUBEpPCAIbHBIX HHTErPajbHBIX WHBapUaHTaxX IMEpBOro IMOpsAAKAa TaMHJIBTOHOBBIX cHucTeM (0e3
JI0OKa3aTeIbCTRA).

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

Kpurepun onennBanus
Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATh IOIy4YEHHbIC 3HAHUS HA IMPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 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 3HAHHs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBIETBOPUTENIBLHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaxX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oaim - BBICTABISAETCS CTYNEHTY, KOTOPHI HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITonroToBka k 3K3aMEHY CaMOCTOSTENbHASA: IEPEUUCIIEHBI 3a/1a4H, PEIIEHNE KOTOPBIX KaXIbI CTYACHT
U3J1araeT MOJIHOCTHIO.

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliydecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLHUIUIMHBL, a
TAKXE  CIPABOYHOW  JINTEPATypOil,  BBIUMCIHUTEIBHONW  TEXHUKOH, KOHCIEKTAMM  JICKLIHM.

DK3aMEH MOXKET MPOBOIUTHCS ITI0 UTOraM TEKyHIeW YCIEeBaeMOCTH W CHA4u 3aJaHHd, WIA IyTeM
OpraHM3alUK CIEIUAIBFHOTO ONPOca, TPOBOANMOTO B YCTHOH (opme.



