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: OKOHOMHKaA
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

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, JICHCTBHS 10 PELICHUIO 33/1a4H

KpUTHYECKUH aHanu3 U cuHTe3 uHpopmanny, |YK-1.3 PaccmarpuBaer pasinuuHble BapHaHTHl PEIICHUS
MIPUMEHATh CUCTEMHBIN MOAXOA Ul pEIEHUs.  [3a7a4y, OLIEHUBAET UX IPEUMYLIECTBA U HEJOCTAaTKH

ITOCTaBJICHHBIX 331349 YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KCHHS U OLIEHKH

YK-11 CnocoGen ncnoib3oBaTh 0a30BbIe VK-11.2 CnocobeH K  aJanTHBHOMY  IIOCTPOCHHIO
ne-(pEeKTONOTHYECKIE 3HAHUS B COIIMAIBHONW M |COLMANIBHBIX M MTPOPECCHOHANTBHBIX KOMMYHHKALIUH
npodeccuoHanbHOM chepax

3. IlepevyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILTHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETb:

OCHOBHEBIC MOHSATHS U KOHICTIITUH aHAJINTUYCCKOM MCXaHHUKH, BaKHEHIIIHC TCOPCMbI MCXAHUKU U HUX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO alllapara MEXaHHUKU B BaKHEHILINX IMPaKTHICCKUX
MPUITOKCHUAX

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

OcHOBHEBIC MOJCIN MCEXaHUYCCKUX HBHCHHﬁ, HUACOJIOTMI0 MOACTIUPOBAHUA MEXAHUYCCKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATECMATUUCCKUX Mo;[eneﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIE MCETOAblI HCCJICAOBAHHUA PABHOBECUA W JABHXCHUSA MCEXAaHHMYCCKHUX CHUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUA.

WNHTepnperupoBaTh MeXaHWYECKHWE SBJICHUS NPU IIOMOLIM COOTBETCTBYIOIIETO TEOPETHUECKOTO
amnmapara.

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

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

3anuchiBaTh YPaBHEHMSI, OMHCHIBAIONINE MMOBEJACHNE MEXaHHYECKHUX CHCTEM, YUHMTHIBAS Pa3MEpPHOCTH
MEXaHWYECKUX BEIMYWH WM WX MaTeMaTUYECKyl TPUPOAY (CKAIApBI, BEKTOPHI, KBATEPHUOHHI,
JIMHENHBIE OTIEPATOPHI).

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

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

BJIAJIETD:

HaBpikamu 1 MeTOaMU [IOCTPOEHHUS U UCCIIEN0BAHU MaTeMaTH4YECKUX MOJIENEe! MpU PEeLeHUH 3a1a
MEXaHUKH.

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

OCHOBHBIMU TEOPETUYECKUMHU NOX0JAMH aHAIUTUYECKOM MEXaHUKU U METOJaMU aHAJIM3a U PELIeHUs
COOTBETCTBYIOIUX YPaBHEHUI.

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

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Kunemaruka Touku 2 2 1
) Kunemaruka TBepaoro tena (KHHEMaTuka 4 ) 4
CHCTEM OTCUETA)
3 OCHOBHBIE TEOPEMBI TUHAMHUKH 4 4 4
4 JIBuKeHre MarepuaibHOW TOYKH B 4 4 4
LEHTPAJIbHOM I10JI€
5 JluHamuka TBEpIOTO Teia 2 4 10
6 JlarpanxeBa MexaHHKa 2 4 14
7 VYcnoBuss  paBHOBECHS — MaTepUAIbHOU 4 ’ )
CHCTEMBI
8 YcTOHYMBOCTH 4 4 4




9 Manble  KonmeGaHMS ~ KOHCEPBaTHBHBIX 4 4 )
CHCTEM

Hroro yacos 30 30 45

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. Kunemarnka TOUKH

Tpaekropus, CKOPOCTh, YCKOpeHUe. EcTecTBeHHBIN (COMPOBOXKIAIONINI) TPEXTPaHHUK. Pa3inoxenne
CKOPOCTH M YCKOpPEHHUS B OCSAX TpexrpaHHuka. KpuBojuHeiHbIe KOOpIWHATHI TOYKH. PazmoxeHue
CKOPOCTH M YCKOPEHHS TOYKH B JIOKAJTHHOM Oa3uce KPUBOJWHEHHBIX KoopauHat. KoaddurmeHTs
Jlame.

2. Kunemaruka TBepAOro teia (KHHEMaTuKa CUCTEM OTCYETa)

Teepnoe Teno. PasnoxxeHune nBrXeHHs Tela Ha MOCTYNAaTeNbHOE IBUKCHUE U BpalleHUE (ABHKEHHE
C HEMOABIKHOIM Toukoif). CriocoObl 3a1aHs OpPUEHTAIMK TBEPIOro Tejia: yIibl Diijepa, MaTpPHILbI
HaTPaBISIOIUX KOCHHYCOB.

VYroBasi CKOpOCTh U YITIOBOE YCKOpEHHE TBEpIOro Tena. Pacnpenenenne cKOpocTel U yCKOpEeHHUN B
TBepaoM Tene (Gopmynel Ditnepa u PuBanbsca). Knnemaruieckuii BUHT TBEPIOTO Tela.

Kunemaruka cnoxxnoro 1BmkeHus. ClI0KeHHe CKOPOCTEeH M yCKOPEHUH TOUYEK B CII0KHOM JIBUKEHHH.
Boruncnenne yrioBod CKOPOCTM M YIVIOBOTO YCKOPEHHMSI Tejla B  CIOKHOM JIBUXKCHHUH.
Kunemarndeckue ypaBHEHUs! IBU)KEHHS TBEPAOTO Tesa B yriax Jitnepa. [IpeneccnoHHOE 1BHXKEHHE
TBEPJIOTO Tea.

3. OCHOBHBIE TEOPEMBI TUHAMHKH

OnpeneneHys: BHELIIHUE U BHYTPEHHHUE CHIIbI, UMITYJIBC (KOJIMYECTBO ABMKEHHS), MOMEHT HUMITYJIbCa
(KMHEeTHYeCKUl MOMEHT, MOMEHT KOJIMYEeCTBAa JIBUKEHUS), KMHETHUYECKas SHEpIus, LEHTP Macc,
MOMEHT CHJIBI, dJIeMEHTapHas paboTa M MOIIHOCTh cuiibl. Teopembl KeHura njisi KMHETHYECKOM
SHEPTUM M MOMEHTa MMITyibca. TeopeMbl 00 W3MEHEHMM HMITYlIbCa, MOMEHTAa HMIyJIbCa M
KHMHETHYECKOM DHEPTUY B MHEPLHMAIBHBIX CUCTEMAaX OTCUETA.

[loTeHuManbHble, THPOCKONUYECKNE, TUCCUMATUBHBIE CUIBL. KpuUTepHi NOTEHIUAJIBHOCTU CHIL.
KoHcepBaTuBHbIE CHCTEMBI, 3aKOH COXPaHEHUs SHEPTUU.

Heunepruanbnele cucTemMbl OTcuyeTa, CuUibl HHepuud. OCHOBHbIE TEOpPEMbl JAMHAMUKU B
HEMHEPIHUAIBHBIX CHCTEMAX OTCUETA.

4. I[BI/DKGHI/IG MaTepHaHBHOﬁ TOYKH B ICHTPAJIIbHOM II0JIC

3akoHbl coxpaHeHusa. YpaBHeHue bune. Ilome BceMupHOTo TATOTEHHA. YpaBHEHHE KOHHUYECKHX
cedeHui. 3aada AByX Tej. 3akoHbl Kemepa.

5. [lnHamuka TBEpAOTO TENIA

I'eomerpust macc. TeH30p MHEPLUU U JUIMICOU] UHEPLMU TBEPIAOTO Tela. IlaBHbIE OCH MHEpLUU.
[Ipeobpa3oBanue TeH30pa HMHEPUMU INPH IOBOPOTE W MapajulebHOM IepeHoce oceil. Teopema
I'oiirenca—1lIreitnepa nnst TeH3zopa uHepuuu. KuHeTWdecknid MOMEHT W KHWHETHYECKas IHEpPrus
TBEPAOIO Tea.



Junamuueckue ypaBHeHus Oiinmepa. Cnywait DOiinepa; TepBble HHTErpajbl  JBUKCHHS;
reoMeTpuueckue uateprperanuu Ilyanco. JIBikeHre TMHAMHUYECKA CHMMETPUYHOTO Tejia B Ciydae
Diinepa; mapameTpsl cBOOOTHON perymsapHod npeneccun. Cnyuait Jlarpanka; mepBble HHTETPAIbI
nBwkeHus. @opMyia A MOMEHTA, HMOAJEPKUBAIOIIETO BBIHY)KICHHYIO PETYSPHYIO HPELECCHI0
JUHAMUYECKU CUMMETPUYHOIO TBEPIOTO Tela.

DOKBUBAJICHTHBIE IPEe0Opa3oBaHUS CHUCTEMBl CHJI, ACHCTBYIOIIMX Ha TBEPAOE TEI0. AJITOPUTM
CBEICHUS K BUHTY.

6. Jlarpan>xeBa MEXaHHKa

[Monsatne mexanmdeckoil cBs3u. Knaccudukanus cszeil. BupryanbHble mnepemernienusi. OOiee
YpaBHEHHE JWHAMUKH [UISI CHCTEMBl MaTEpHAJIBHBIX TOYEK C HJCAJbHBIMH  CBA3SIMHU.
KongurypaunonHoe MHOrooOpa3ue roJJOHOMHOM CHCTEMBI ¢ KOHEYHBIM YHCJIOM CTEHEeHEH CBOOOBI.
O06006mennple KoopauHarel. YpaBHeHus Jlarpamka. OOoOmeHHble cuibl. YpaBHeHusi Jlarpamxka B
cllyyae MNOTEHIMaNbHbIX cui;, (yHkums Jlarpamka. YpaBHenus Jlarpanxka B HEMHEPIHAIbHBIX
CUCTEMAaxX OTCYETA.

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

7. YcnoBus paBHOBCCHA MaTCpHaHLHOﬁ CHCTCMbI

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

8. YcroitunBoCcTh

Omnpenenenrie yCTOWYUBOCTH, ACHUMITOTHUYECKOM YCTOWYMBOCTH M HEYCTOWYMBOCTH TOJOKEHUS
paBHOBecus1. Teopemsl pssMoro Metoaa JIsmyHoBa AJisi aBTOHOMHBIX CUCTEM: TeopeMbl JIsmyHoBa 00
YCTOMYMBOCTH M ACHUMIITOTUYECKON YCTOMYMBOCTH, Teopema HUeTaeBa O HEYCTOMYMBOCTH, TEOpEMA
Bapbammuna—KpacoBckoro 06 ycnoBHAX aCHMITOTHYECKONW YCTOMYMBOCTH M HEYCTOHYMBOCTH.

Teopema Jlarpamxka-Jlupuxie 00 yCTOWYMBOCTH PABHOBECHS KOHCEPBATHBHBIX MEXaHHYECKHX
CUCTEM. YCIIOBHA HEYCTOMYMBOCTM KOHCEPBaTHBHBIX CHCTEM IO KBaJApaTUYHOM YacTH
noTeHuuanbHoi sHeprun. Ilonsarue o Ooudypkanun. Ciryyan MOTepH YCTOHUMBOCTH AJISL CHCTEM C
MMOTEHIIMAJIOM, 3aBHCSIIMM OT MapameTpa. BiusHue TMpOCKONMYECKHX M IHUCCUIIATHBHBIX CHJI Ha
YCTOHYMBOCTh paBHOBecHs. Teopema 00 aCHMIITOTUYECKOW YCTOWYMBOCTH CTPOTO JIUCCHITATHBHBIX
CHCTEM.

[epsoiit Meton JIsmyHoBa uccnenoBanus ycroitunoct. Teopema JlsmyHoBa 00 yCTOWYMBOCTH TIO
JTUHeHOMY npubmmkeHuto (6e3 gokaszarensctBa). Kputepuit Payca—I'ypBuna (6e3 nokazarenscTsa).
JIBa cuieHapust IOTEpH YCTOMYMBOCTH: AUBEPreHIM 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, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heobxonumoe o6opynoBaHue JIst JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOp, MapKepHasi T0CKa, CBA3b ¢ MIHTepHETOM)

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Knaccuyeckast mexanuka [Tekcr] : yae0. mocobwue : jgon. M-BOM BBICIIL. M CpE/l. CIiel]. 00pa3oB.
CCCP /M. A. Aiizepman .— 2-¢ u3j., nepepad. — M. : Hayka, 1980 .— 367 c.
2. Jlekumu 1o aHanuTHueckor mexanuke [Tekct] : yue0. mocobue st By3oB / @. P. ['anTmaxep ; mox
pen. E. C. ITatauuxoro .— U3n. 3-e, crepeorun. — M. : @uzmarnuT, 2001, 2002, 2005 .— 264 c.
3. OcHoBsl Teopetnueckoit mexanuku [Tekct] / B. @. XKypasnes .— 2-uzn., nepepad. — M. :
®usmariut, 2001 .— 320 c.
4. Teopetndeckas mexanuka [Tekct] : yae0. mocooue st yH-oB / A. I1. MapkeeB .— M. : Hayka, 1990
—415¢c.
5. COOpHUK 3a/1a4 TI0 aHAIMTHYECKOW MexaHuke, [yueOHoe mocooue] /E. C. [Istaunkuii, H. M.
Tpyxan, }O. 1. Xanykaes, I. 1. SIkoBeHKO ; MUHHCTEPCTBO HAYKH U BBICLIETO OOPa30BaHUS
Poccutickoii ®enepanun, MockoBckuii (PU3NKO-TEXHUUECKUNA HHCTUTYT (HAI[MOHATBHBIH
ucciieAoBaTeabCKuil yausepeurer). Mocksa, MOTH, 2018

JomonanTtenyHas uTeparypa
1. Beenenue B TeopeTHdecKyro MexaHuKy [Tekcr], yue6. mocobue /HO. U. Xanykaes; M-Bo
oOpazoBanus u Hayku PD, Mock. pus.-texH. uH-1 (Toc. yH-T). -M., MOTH, 2017

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

1. http://lib.mipt.ru - Caiit snekrporHoi 6ubmmorexkn MOTU
2. http://teormech.fizteh.ru - Caiit kadeapsr TeopeTndeckoit Mmexannku MOTU
3. http://www.elibrary.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B npouecce camocTosATENbHOM PabOTHI 00YUaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, Mathematica u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

MeTO)II/I‘leCKI/Ie YKa3aHuA IPpUBOAATCA B CXKCTOAHO pa3p363.TBIBa€MBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: OKOHOMHKA

npo¢uIb NOArOTOBKH: VYrpasiieHre HHHOBAIMSMU B OM3HECE
®dusrex-1kona Ou3Heca BEICOKUX TEXHOJIOTHI
Kadeapa TeOpeTUICCKON 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

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,

YK-1 CriocobGeH oCcymiecTBIsTh MOKCK, ACUCTBUS 110 PEIICHUIO 3a1a4H
KpUTHUYECKUH aHanmu3 ¥ cuHTe3 nHpopmarmy, |YK-1.3 PaccmarpuBaeT pasnuyHble BapHaHThl PELLCHUS
IIPUMEHATh CUCTEMHBIH MOIXO[ ISl pEIIEHUs]  |3a/lauu, OLIEHUBAET UX MIPEUMYIEeCTBa U HEAOCTaTKH

ITOCTABJICHHBIX 3319 YK-1.4 I'pamotHoO, JIOTUYHO, apryMEHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
YK-11 CnocoGen ncnoib3oBaTh 0a30BbIE VK-11.2 CnocobeH K aJanTHBHOMY  IIOCTPOCHHIO

ne-(hekronornueckue 3HaHMUS B COIMATBLHON M |COIMANIBHBIX U IPOPECCHOHAILHBIX KOMMYHHUKAIIMN

npogeccuoHanbHOM chepax

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHus AUCIUTUIMHBL « TeopeTndeckasi MeXaHuKay 00yJaroIuics JOKEeH:

3HATb:

OCHOBHEBIC MOHSATHS U KOHICTIITHUH aHAJINTUYCCKOM MCXaHHUKH, BaKHEHIIIHC TCOPCMBI MCXAHUKU U HUX
CJICACTBUS, MOPAAOK NPUMCHCHUS TCOPECTUICCKOIO allrapara MEXaHHUKU B BaKHEHILINX MPAaKTUICCKUX
MMPUITOKCHUX

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

OcHOBHEBIC MOJCIN MCXaHUYCCKUX HBHGHHﬁ, HUACOJIOTMI0 MOACTIUPOBAHUA MEXAHUYCCKHUX CHUCTEM U
MNPUHOUIIBI TOCTPOCHUA MATCMATUUCCKUX MO,Z[CJ'ICﬁ MCXaHUYCCKUX CUCTEM,

OcHOBHEBIE MCETOAblI HCCJICAOBAHHUA PABHOBECUA MW ABHXCHUSA MCEXAaHHYCCKHUX CHUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'O0 UCCIICAOBAHUS.

yMeThb:

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 VX CICIACTBHUH.

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

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

[Top30BaThCS NMPU aHATUTHYESCKOM U YUCIICHHOM UCCIICIOBAHHS MaTeMAaTHKO-MEXaHUYECKUX MOJIeTeH
TEXHUYECKUX CUCTEM BO3MOXKHOCTSIMHU COBPEMEHHBIX KOMIIBIOTEPOB W MHPOPMAITMOHHBIX TEXHOIOTHH.

BJIAA€Th:

3. ep

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

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

OCHOBHBIMU TEOPETUYECKUMHU NOX0JaMH aHAIUTUYECKOM MEXaHUKU U METOJaMU aHAJIN3a U PELIeHUs
COOTBETCTBYIOIUX YPaBHEHUI.

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

€4YCHb THUIIOBBLIX (l'lpl/IMepHLIX) BOIIPOCOB, 33[{3}[]/1]7[, TEM JIl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. OmnpeneneHue TMONOXKEHUS paBHOBecUs. [IpUHIMII BUPTyalNbHBIX TEpPEMELICHUNA. YCIOBUS
paBHOBECHsI KOHCEPBAaTUBHBIX CUCTEM U TBEPIOIO Tela.

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

3. Mansie kojeOaHMsI KOHCEpBaTWBHBIX cucTeM. JluHeapuzanusi ypaBHeHuil Jlarpamxka BOMM3H
YCTOMYMBOTO MOJIOKEHUS PABHOBECUS. YPAaBHEHHUE YACTOT.

4. TmaBHBIC KOOpAMHATHI cUCTeMBbl. Marpuia npeoOpa3oBaHHs KOOPAMHAT, aMIUINTYJHbIE BEKTOpA.
OO1ee pemieHre Kak CyMMa TJIABHBIX KOJIEOaHUH.

5. Onpenenenne acUMITOTUYECKON YCTOHYMBOCTH TMOJOXKEHHUs paBHOBecHs. Teopema JlsmyHoBa 00
YCTOMUMBOCTH MO  JHUHEHHOMY  mnpuOmmxenuto. JluHeapusaumsi  ypaBHenuid  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. [IpsmMoll meTon
JlanynoBa: Teopema JlamyHoBa 00  yCTOWYMBOCTM M aCHUMITOTHYECKOW  YCTOMYMBOCTHU
HEBO3MYILIEHHOTO ABMKEHMs], TeopeMa YeTaeBa 0 HEYCTOHYMBOCTH HEBO3MYLIIEHHOIO JABMKEHHUSL.

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

9. DOnementsl Teopun kKaracTpod. KpuBas paBHOBecuil. OcHOBHBIE THIIBI Oudypkanuii B
IMHAMHMYECKHX cucTeMax. /luBeprenuus u ¢uarrep.

10. EcrecTBeHHBIN (COMPOBOXKIAIONINN) TPEXTPAHHUK. Pa3nokeHre CKOPOCTH W YCKOPEHHS TOYKH B
OCSIX TPEXTPAHHHKA.

11. O6061eHHBIE KOOPAMHATHI TOUKH. Pa3noxkeHne CKOPOCTH M YCKOPEHHUSI TOUKH B JIOKAJIbHOM Oa3uce
KpUBOJMHEWHBIX KoopauHat. Koaddunuentsr Jlame.

12. Teepmoe Tteno. PaznmoxkeHWe [BWKEHUS TEla Ha IOCTYINATENbHOE JBMKEHHE W BpaIlCHHE
(mBIWXEHWE C HEMOABIKHOM TOUKOM). YIJIOBas CKOPOCTh M YIJIOBOE YCKOpPEHHE TBEPIAOTO Tena.
Pacnpenenenue ckopocreil u yckopeHuii B TBepAoM Tene (dhopmyiibl Diinepa u PuBasbca).

13. KuHeMaTnuecKkuil BUHT TBEPAOIO Tella. YpaBHEHHE OCH BUHTA.

14. ITnockonapamiensHOE IBHKEHUE TBEPAOTO TeIa. MTHOBEHHBIN LIEHTP CKOPOCTEN.

15. Cnocobbl 3amaHvs OpUEHTALMU TBEPAOrO Tena. YIIbl Oijepa, MaTpULbl HANPaBISIOMINX
KocuHycoB. Kunemarnueckue ypaBHeHuUs1 Diijepa.

16. Teopema Oiinepa O KOHEYHOM IOBOPOTE TBEPIOrO Tejld C HEMOABIKHOM TOYKOH. AnreOpa
KBaT€pPHUOHOB. TpuroHomerpudeckas ¢popma 3annucu KBaTepHUOHOB. KBaTepHHOHHBIN c110co0 3aJaHus
OpHEHTALUH TBEPIOTO Tea.

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

18. Kunemaruyeckue ypaBHEHHUs BpAaIlaTeIbHOTO JBMXKEHHMS TBEPAOrO Tela B KBaTepHUOHAaX
(ypaBuenust Ilyaccona). MurterpupoBanue ypaBHeHuil [lyaccoHa ansi NmpenecCHOHHOTO ABHIKEHHUS
TBEPJIOTO Tela.

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

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

21. Axcuomaruka MEXaHHKH. BHelHHe W BHYTpeHHHE CHIbL. VIMITynbC, MOMEHT HMIylIbca M
KWHETUYeCKasi SHEPTHs CHCTEMbl MaTepUalbHBIX ToueK. L[eHTp Macc, MOMEHT CHWIIBI, dJeMEHTapHas
paboTa 1 MOITHOCTH CHIIBL.

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

24. TloreHnuanbHbIE, TUPOCKONMYECKUE, MUCCUMIATUBHBIE CHUIIbL. KpuTepuil MOTEHIMANbHOCTH CHIL
KoHcepBaTuBHbBIEC CUCTEMBI, 3aKOH COXPAHEHUS SHEPTUU.

25. OCHOBHEIC TCOPCMbI JTMHAMUKHU B HCUHCPLIUAJIbHBIX CUCTCMAX OTCUCTA.

26. I[BI/I)KGHI/IC TOYKHU B HCHTPAJIBHOM IIOJIC. HeHTpaHBHaH cHhJia. HCpBLIe HUHTCTpaJibl IBUKCHUA TOUKU
B IICHTPAJIbHOM I10JIC.

27. Ypasuenue bune. [lone BceMUpHOTO TATOTEHUS. YpaBHEHHE KOHUYECKUX CEUCHHI.



28. 3axons! Kemnepa. 3agaua AByX Te.

29. TeH3op WHEPUHMH W 3JUIAIICOMJ MHEPIMU TBEPIOTo Teja. [JaBHble OocH MHEpIWHU. [ JaBHAs och
WHEPLHUU.

30. IIpeobpa3oBanue TeH30pa WHEPLUHU IPU MOBOPOTE M NAapalIeIbHOM IEpEeHOCE OCel: Teopema
I'oitrenca—IlITelinepa 1 TEH30pa HHEPLIUH.

31. BbIpaxeHus: KHHETUYECKOIO MOMEHTAa M KHHETHYEeCKOW SHEprHU TBEPAOrO Tesla 4epe3 TEH30p
WHEPIINH.

32. lunaMy4ecKue U KNHEMaTH4eCcKie ypaBHeHHs Ditniepa. IHTerpupyemMsie cirydau.

33. I'eomerpuueckas natepnperanus Ilyanco.

34. Cniyuaii Diinepa. IlepBbie naTerpans! ApmwkeHus. [lapameTpsl cBOOOTHON PEryIsIpHON MPELECCHU.
35. Ciryuait Jlarpamxka. IlepBbie HHTErpaibl IBUKCHHUS.

36. OcHoBHas (opmyna rupockonuu: (opmyna Ajsi MOMEHTA, MOAJIEPKUBAIOIICTO BBIHYKACHHYIO
PETYJSPHYIO NIPELIECCUI0 JMHAMUYECKH CUMMETPUYHOIO TBEPIOIO Tejla.

37. DKkBHUBaJeHTHbIE MPEe0oOPa3OBAHUS CHUCTEMBbI CHJI, JEHCTBYIONIMX Ha TBEPAOE TeN0. AJITOPUTM
CBEIICHMS K BUHTY.

38. Mexanuueckas cBs3b. Kiaccudukauus csizeit.
39. Bo3MOXHBIE U BUPTyaJIbHBIE IEPEMEILICHUS.

40. OOmee ypaBHEHHE AMHAMHUKU JUIS CHCTEMbl MAaTEpUANbHBIX TOYEK C HJCATbHBIMH CBS3SIMHU.
KondurypaunonHoe MHOroo0pasne roJJoHOMHOW CHCTEMbI ¢ KOHEYHBIM YHCIIOM CTEHeHei CBOOOBI.

41. TononomHusbie cucteMbl. O000IIEHHBIE KOOPIUHATHL. YpaBHeHUs Jlarparka. O000IIEHHBIE CHITBL.

42. VYpaBuenus Jlarpamka B ciydae mNOTeHIMaNbHbIX cwi. Jlarpamwxkuan. KoBapuantHocTh u
HEBBIPOXKIECHHOCTh ypaBHeHHH Jlarpanxa.

43. YpaBuenus Jlarpanxa B HEMHEPLUHUAIBHBIX CUCTEMAX OTCYETA.

44, CprKTypa KHHETHYCCKOM OHCPIUu. Kunernueckas OHEpIrusa B Cliydac CTaLIHOHapHOﬁ CHUCTCMBI.
HOTCHLII/IaHBHBIe, TUPOCKOIMNYECCKUE, NTUCCUITAaTUBHBIC CUJIbI.

45. IlepBble MHTETpajibl JArpaHKEBBIX CHCTEM: ILHUKJINYECKHE HWHTErpasbl, 0OOOLICHHBIH HMHTErpa
sHepruu (unrerpain [lennese—SAxoon).

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner 1. KunemaTtuka CIIO)KHOTO IBM)KEHHUS. 3aKOHBI CIOXKEHHUSI CKOPOCTEH M YCKOPEHHH TOYEK B
ciiokHOM aBuxkeHuu. @opmyna Kopuonuca.

buner 2. ®opmyisl A1 YIVIOBOM CKOPOCTHU M YIJIOBOI'O YCKOPEHHUS TeJla B CJIOKHOM JIBUKEHUU.
buner 3. Kunemaruueckue ypaBHEHUs BpalllaTelIbHOTO ABUKEHMS TBEPJOIO Teja B yIiax Diijepa.

bunier 4. Teopembl 00 U3MEHEHUH MMITYJIbCa M MOMEHTA MMITYJIbCa CHUCTEMbI MaTepHaIbHBIX TOYCK B
WHEpLUUAIbHOM Oa3uce.

buner 5. Kunetuueckas sHeprusi CMCTEMbI MaTepUaIbHBIX ToueK. Teopema Kénura.

buner 6. VYpaBuenue ['amunbsrona—SkoOu. Ilomueiii wuHTerpan ypaBHeHust [ amunbrona—SkoOu.
Teopema Axo6wu.

Buner 7. Cnyuau pa3zieneHus NepeMeHHbBIX B ypaBHeHHHU | aMiibroHa—SKoOu.
buner 8. MnTerpanbasie uaBapuanthl [lyankape u [lyankape—Kaprana raMuiIbTOHOBBIX CUCTEM.

buner 9. OOparHble TeopeMbl TEOpPUHM WHTETPaJbHBIX HMHBapHaHTOB. Teopema Jlu Xya-wkyHa 00
YHHUBEPCAJIbHBIX WHTETPAJbHBIX WHBAPHAHTaX IE€PBOTO MOpSIKAa TaMHUIBTOHOBBIX cucteM (6e3
JIOKa3aTeJIbCTBA).

Buner 10. Teopema JInyBuiist o coxpaneHun pa3oBoro 00beMa raMUIBTOHOBOM CHCTEMBI.

Kputepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

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

Bo Bpems mpoBesieHust 3k3aMeHa 00ydaroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JMCIUIUIMHEL, a
TaKXe  CIPABOYHOWM  JIUTEPATypOil,  BBIUMCIHUTEIbHOM  TEXHUKOM, KOHCIEKTaMH  JICKLIHM.

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



