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[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, .
JEWCTBUSI IO PELICHUIO 33/1a4K

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

3a1a9u

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIUTEILHYIO TEXHUKY M CEPBHUCHI ceTH MHTEpHET B
nH()OPMAIIMOHHBIC TEXHOJIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIJIEHHBIC
po(eCCHOHANIBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABl M IPHUKIAJHOE HPOrPAMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre  [UIi  PelIeHMs  Hay4HbIX  3a1ad B
npodeccuoHaIbHON 0bnacTu




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U VMHTEJUICKTyaJIbHOTO aHaimu3a WHGOPMAIUU TIPH PEUICHUU
00pabOoTKy HayYHO-TEXHUYECKOH U (MJIH) 3a]1a4 MPO(YECCUOHANBHON NESTENLHOCTH

TEXHOJIOTMYECKON nHpopMaruu 1jis pemenus  (OIMK-4.2 3HaeT OCHOBHBIE HCTOUYHUKH HAYyYHO-TEXHUYECKOM
(GyHIaMEHTANBHBIX ¥ IPUKJIAIHBIX 33129 u (W1M) TEXHOJOrM4Yeckod uHpopManmuu B oOIacTu

npodecCuoHaTbHON e TEHHOCTH

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  MapaMeTphl,
OTIpEeNIeNIAIONINEe HU3yyaeMoe SIBJICHHE, W MPOU3BOIUTDH

[MK-2 CriocobeH aHanu3upoBaTh MOyYEHHBIE B |YUCICHHbBIC OLICHKH 10 MOPSJIKY BEJIUYHHBI

XOJI€ HAYYHO-UCCIIEI0BATENLCKON PAbOThI [1K-2.3 CniocobeH npencTaBiiTh HayqHbIE YTBEPKACHHUS, HX
AAHHBIC U JICJ1aTh HAYYHBIC BBIBOIbI 000CHOBaHMA M JI0Ka3aTeIbCTBA, HAydyHbIE MPOOJIEMBI U UX
(3aKiroueHus) pelieHUs] SICHO M TOYHO B TEPMHUHAX, MOHSATHBIX JJIs

npoeCCUOHANBHON ayIUTOPUM B MUCHBMEHHOW M YCTHOH
dhopme

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

OcHOBHBIE TIOHATHS W KOHIICTIIMM AHAJUTUYECKOW MEXaHHMKH, BRKHEHIINE TEOPEMbl MEXaHUKHU U HX
CJENCTBUS, MOPSAIOK MPUMEHEHUSI TEOPETUUECKOIO armapara MEXaHUKU B BAKHEUIIMX MPAKTUYECKUX
MIPIIIOXKEHUSX

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

OCHOBHBIC MOJETH MEXaHWYESCKUX SIBJICHHM, HIICOJIOTUI0O MOJACIMPOBAHUS MEXaHUYECKUX CHCTEM H
MIPUHITUIIBI TOCTPOEHUSI MAaTEMaTHUYECKUX MOJIENIEH MEXaHUYECKUX CHCTEM;

OCHOBHBIC METONBI HWCCIICIOBAHUS PABHOBECUS W JIBIDKEHUS MEXaHUYECKUX CHCTEM, OCHOBHBIX
aJTOPUTMOB TaKOTO MCCIIEOBAHHUS.

HNutepnpeTupoBaTb MEXAHUYECKHUE SIBJICHUS MPU MOMOIIM COOTBETCTBYIOLIETO TEOPETUUYECKOTO
anmapara.

[Tonw30BaThCA ONpEACICHUSIMA MEXAHUYECKUX BEJIWYMH U MOHITUH ISl MPABUIBHOIO HCTOJKOBAHUS
HX CMBICJIA.

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

3anuchIBaTh YpaBHEHMSI, OMHCHIBAIONINE MTOBEACHUE MEXaHUYECKUX CHUCTEM, YUHMTHIBAS Pa3MEPHOCTH
MEXaHWYECKHX BEJIWYMH W HX MaTeMarndecKylo Npupoay (CKalspbl, BEKTOPHI, KBATEPHUOHEI,
JIMHEHHBIC OTIEPATOPHI).

[IpumMeHsATE OCHOBHBIE METOJBI HCCIICOBAHMUS PABHOBECHS M ABUKCHHS MEXaHUYECKHX CHCTEM, a
TAKKE€ OCHOBHBIE aJITOPUTMbI TAKOT'O UCCIEIOBAHMS IPU PELICHUH KOHKPETHBIX 3a7a4.

[Tonp30BaThCs MPU aHATUTHYECKOM U YHCIEHHOM HCCIIEOBAHMS MaTeMaTHKO-MEXaHUYECKUX Mojeseit
TEXHUYECKUX CHCTEM BO3MOXXHOCTSIMH COBPEMEHHBIX KOMITBIOTEPOB U MH(GOPMAITMOHHBIX TEXHOIOTHH.

BJIAJIETh:

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

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

OCHOBHBIMU TEOPETUYECKUMHU MOIX0JaMH aHATUTHIECKOM MEXaHUKN M METOJaMH aHAIIM3a U PELICHHUs
COOTBETCTBYIOILIUX YPaBHEHUH.

HaBpikamyu WCHONB30BaHUSI BO3MOXHOCTEH COBPEMEHHBIX KOMITBIOTEPOB M HH(POPMALMOHHBIX
TEXHOJIOTUH IIpU aHAJIUTHUYECKOM M YHCIEHHOM MCCIIEIOBAHUS MAaTEMAaTUKO-MEXaHUYECKUX MoAesei
TEXHUYECKUX CHCTEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Kunemaruka Touku 2 2 1
) Kunemaruka tBepaoro tena (KMHEMaTHKa 4 5 4
CHUCTEM OTCUETa)
3 OcHOBHBIE TEOPEMBI TUHAMUKH 4 4 4
4 JBr>xeHHEe MarepuajibHOM TOYKM B 4 4 4
LEHTPAJIbHOM I10JIe
5 JluHamuka TBEpIOro Tena 2 4 10
6 JlarpanxeBa MexaHMKa 2 4 14
7 VYcnoBust  paBHOBecHs — MarepHalbHOU 4 ) )
CUCTEMBI
8 YeroitunBocTh 4 4 4
9 Manble  KosnebaHMs  KOHCEpPBAaTHBHBIX 4 4 )
CHCTEM
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)

1. Kunemaruka ToukHn

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

2. Kunemaruka TBepaoro tena (KHHEMaTuKa CUCTEM OTCYETa)

Teepnoe Teno. PasnoxkeHune nBMXeHHs Tela Ha MOCTYNaTeNbHOE IBUKCHUE U BpalleHUe (ABHKEHHE
C HEMOABIKHOI Toukoif). CriocoObl 3a1aHs OpPUEHTAIMK TBEPIOro Tejia: yIibl Diijepa, MaTpPHIbI
HaNPaBISIONUX KOCHHYCOB.

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

Kunemaruka cnoxxnoro 1BmkeHus. ClI0KeHHe CKOPOCTeH 1 yCKOPEHUH TOUEK B CII0KHOM JIBUKEHHH.
Boruncnenne yrioBodl CKOPOCTM M YIVIOBOTO YCKOPEHHSI Tejla B CIOKHOM JIBUXKCHHUHU.
Kunemarndeckue ypaBHEHUs IBH)KEHHS TBEPAOTO Tesa B yriax Jitnepa. [IpeneccoHHOE 1BHXKEHHE
TBEPJIOTO Tea.

3. OCHOBHBIE TEOPEMBI TUHAMHKH

OnpeneneHys: BHEIIHUE U BHYTPEHHUE CHIIbI, UMITYJIBC (KOJIMYECTBO ABMKEHHSI), MOMEHT HUMITYIbCa
(KMHEeTHYeCKUl MOMEHT, MOMEHT KOJIMYEeCTBAa JIBUKEHUS), KMHETHUYECKas SHEpIus, LIEHTP Macc,
MOMEHT CHJIBI, dJIeMEHTapHas paboTa M MOIIHOCTH cuiibl. Teopembl KeHura njisi KMHETHYECKOM
SHEPTUM M MOMEHTa MMITyibca. TeopeMbl 00 W3MEHEHHMM HMITYlIbCa, MOMEHTAa HMIyJIbCa H
KHMHETHYECKOM SHEPTUY B MHEPIHMAIBHBIX CUCTEMAaX OTCUETA.



HOTCHLII/IaHBHBIe, TUPOCKOMMNUYCCKUEC, AUCCUIIATUBHBIC CHIJIBIL. KpI/ITepI/Iﬁ INOTCHIMAJIBHOCTH CHIJI.
KOHCCpBaTI/IBHBIe CUCTCMBbI, 3aKOH COXPAaHCHUA SHCPIUH.

HGI/IHepLII/IaJ'IBHBIe CUCTCMbI OTCUCTA, CHWJIBI HHCPIUU. OCHOBHBIE TCOpPCMbI ANWHAMUKHU B
HEUHCPUHAJIBbHBIX CUCTEMAX OTCUCTA.

4. JIBrxeHre MaTepUalibHON TOYKH B LIEHTPAJIBHOM TI0JIe

3akoHbl coxpaHeHus. YpaBHeHue bune. Ilone BceMUpHOro TATOTEHHS. YpaBHEHHE KOHWYECKHUX
ceueHuil. 3aga4ya qByX Ten. 3akonbl Kertepa.

5. Jlunamuka TBEpAOTO TEa

I'eomeTpust Macc. TeH30p MHEPUUU U IUTUICOUI MHEPLUUHU TBEPJAOro Tena. [TlaBHbIE OCU MHEPLUU.
[Ipeobpa3zoBanue TeH30pa HMHEPIHMM TMPHU IMOBOPOTE W MapajuielbHOM IepeHoce oceil. Teopema
Ioitrenca—IlITelinepa anst ten3zopa uHepuuu. KuHEeTHUYECKUH MOMEHT M KHHETHUYECKas SHEprus
TBEpZOro Tela.

Junamuueckue ypaBHeHus Oinmepa. Cnywait Oiinepa; TepBble WHTErpajbl  JBUKCHHS;
reoMeTpuueckue uateprperanuu [lyanco. JIBikeHre TMHAMHUYECKA CHMMETPUYHOTO Tejia B Ciydae
Diinepa; mapameTpsl cBOOOTHON perymsapHod npeneccun. Cnyuait Jlarpanka; mepBble HHTETpaIbI
nBwkeHus. @opMyia A MOMEHTA, HMOAJECPKUBAIOIIETO BBIHY)KICHHYIO PETYSPHYIO IPELECCHI0
JUHAMUYECKU CUMMETPUYHOIO TBEPIOTO Tela.

DOKBUBAJICHTHBIE IPEe0Opa3OBaHUS CHUCTEMBI CHJI, ACHCTBYIONIMX Ha TBEPAOE TeEN0. AJITOPUTM
CBEICHUS K BUHTY.

6. Jlarpan>xeBa MEXaHHKa

[Monsatne mexanmdeckoil cBs3u. Knmaccudukanus cszeil. BuptyanbHble mnepemernienusi. OOiee
YpaBHEHHE JWHAMUKH [UISI CHCTEMBl MaTEpHAIBHBIX TOYEK C HJCaJbHBIMH  CBA3SIMHU.
KongurypaunonHoe MHOrooOpa3ue roJJOHOMHOM CHCTEMBI ¢ KOHEUHBIM YHCJIOM CTENEeHEH CBOOOIBI.
O06o006mennple KoopauHarel. YpaBHeHus Jlarpamka. OOoOmieHHble cuiibl. YpaBHeHusi Jlarpamxka B
cllyyae MNOTEHIMaNbHbIX cui;, (yHkums Jlarpamka. YpaBHenus Jlarpanxka B HEMHEPIHAIbHBIX
CUCTEMAaxX OTCYETA.

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

7. YcnoBus paBHOBCCHA MaTCpHaHLHOﬁ CHCTCMbI

OmnpeneneHue MOJIOKEHUST PABHOBECHS. YCIOBHS PAaBHOBECHS CHCTEMBI C WACAIBHBIMH CBS3SIMH.
(IpUHLMII BUPTYaJIbHBIX IEPEMEILEHUI). YCI0BUSA paBHOBECHSI FTOJIOHOMHBIX CUCTEM.

8. YcroitunBoCcTh

Omnpenenenrie yCTOWYUBOCTH, ACHUMITOTHUYECKOW YCTOWYMBOCTH M HEYCTOWYMBOCTH TOJOKEHUS
paBHOBecus1. Teopembl pssiMoro Metoaa JIsmyHoBa AJisi aBTOHOMHBIX CUCTEM: TeopeMbl JIsmyHoBa 00
YCTOMYMBOCTH M ACHUMIITOTUYECKON YCTOMYMBOCTH, Teopema UeTaeBa O HEYCTOMYMBOCTH, TEOPEMA
Bapbammuna—KpacoBckoro 06 ycnoBHAX aCUMITOTHYECKONW YCTOMYMBOCTH M HEYCTOHYMBOCTH.

Teopema Jlarpamxka-Jlupuxie 00 yCTOWYMBOCTH PABHOBECHS KOHCEPBATHBHBIX MEXaHUYECKHX
CUCTEM. YCIIOBHA HEYCTOMYMBOCTM KOHCEPBaTHBHBIX CHCTEM II0 KBaJApaTUYHOM YacTH
noTeHIuanbHoi sHeprun. Ilonsarue o Ooudypkanuun. Ciryyan MOTepH YCTOHUMBOCTH AJISI CHCTEM C
MTOTEHLIAJIOM, 3aBHCSIIMM OT MapameTpa. BiusHue TMpOCKONMYECKHX M IHUCCUIIATHBHBIX CHJI Ha
YCTOHYMBOCTh paBHOBecHs. Teopema 00 aCHMIITOTUYECKOW YCTOWYMBOCTH CTPOTO JIUCCHITATHBHBIX
CHCTEM.



[lepsoiit Meton JlsmyHoBa uccnenoBanus yctoitunBocT. Teopema JlamyHoBa 00 yCTOWYMBOCTH IO
TUHeWHOMY TipuOIkeHuto (0e3 gokaszarensctBa). Kputepuit Payca—I'ypBuna (6e3 mokazarenscTsa).
JIBa cueHapus MOTepH YCTOMUMBOCTH: JUBEPreHIus U (iatTep.

9. Mankie xoiieOaHus KOHCCPBATHBHBIX CUCTCM

Mansble kone0aHHS KOHCEPBAaTUBHBIX CHCTEM BOJM3M YCTOWYHMBOTO TIOJIOKEHHSI PaBHOBECHSL.
VYpaBHeHue wyactor. InaBHble (HOpManbHBIE) KoOopauHarel. OOmee pemenne. Ciydail KpaTHBIX
KOpHEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

HeobOxoanMoe 000pyaoBaHue IS JICKIUI U PAKTUICCKUX 3aHSATHIA: KOMITBIOTED U MYJIbTUMEIHIHOE
obopynoBaHue (IPOEKTOp, MapKepHast 10CKa, CBs3b ¢ MiHTepHeTOM)

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
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. Ilatauuxoro .— U3n. 3-e, crepeorun. — M. : ®uzmaraut, 2001, 2002, 2005 .— 264 c.
3. OcHoBsl Teopetnueckoit mexanuku [Tekct] / B. @. XKypasnes .— 2-uzn., nepepad. — M. :
®usmatimt, 2001 .— 320 c.
4. Teopetndueckas mexanuka [Tekct] : yae0. mocooue st yH-oB / A. I1. MapkeeB .— M. : Hayka, 1990
—415¢c.
5. COOpHUK 33/1a4 TI0 aHAIMTHYECKOW MexaHuke, [yueOHoe mocooue] /E. C. [Istaunkuii, H. M.
Tpyxan, }O. 1. Xanyxkaes, I. 1. SIkoBeHKo ; MUHHCTEPCTBO HAYKH U BBICLIETO OOPa30BaHHUS
Poccutickoii ®enepanun, MockoBckuii (PU3NKO-TEXHUUECKUNA HHCTUTYT (HAITMOHAIBHBIH
uccieAoBareNabCKuil yausepeurer). Mocksa, MOTH, 2018

JomonanTtenyHas ureparypa
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 ""UHTepHeT" , 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), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Mathematica u ap.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: Bbuorexnonorus

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

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

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

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUH

OIIK-2.1 Crniocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHCIIMTEIFHYI0O TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPaMMHBIC CPEACTBA IIPH PCIICHUH 3a7a4 OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
po(heCCHOHATIEHON JIEATENBHOCTH, COOMIONAs | MaTeMarMYecKue METOAbl M MNPHUKIAIHOE NPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON OE€30MACHOCTH  |obecneueHne  JUls  pelIeHHMs  HaydHbIX  3a7ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO IIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS

MHTEJUICKTYaJbHOTO aHajdM3a WH(POpPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaTBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOYHUKH HAYYHO-TEXHHUYECKON

(GyHIaMEHTANBHBIX ¥ IPUKJIAIHBIX 33129 u (W1M) TEXHOJOrM4Yeckod uHpopManmuu B oOIacTu
npodecCHOHAIBHON IS TeTbHOCTH
[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  MapaMeTphl,
OIIPEACISIIONINE HW3y4yaeMoe SBJICHHUE, W IPOHU3BOIUTH

[MK-2 CriocobeH aHanu3upoBaTh MOTyYCHHBIE B
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

YHCJICHHBIC OLICHKHU I10 MOPAAKY BECIINYNHBI

[1K-2.3 CniocobeH npencTaBiiTh HayqHbIE YTBEPKACHHUS, UX
000CHOBaHMA M JI0Ka3aTeIbCTBA, HAydyHbIE MPOOJIEMBI U UX
pelleHus] SICHO M TOYHO B TEPMHUHAX, MOHSATHBIX JJIs
npoheCCUOHANBHON ayIUuTOPUN B MUCHBMEHHOW M YCTHOH

dhopme

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL <(TeOp€TI/ILIeCKa$I MEXaHHUKa» O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

OCHOBHEBIC TIOHSATHS U KOHIICIIITUHA aHAIUTHYECKOMN MCXaHUKH, BaKHEHIIINE TCOPEMbI MEXAHUKU U UX
CJICACTBUSA, MOPAAOK NPUMCHCHUA TCOPCTUUCCKOIO alrapara MCXaHUKU B BaXKHCHUIIINX OPaKTUICCKUX

IIPUIIOXKCHUAX

OCHOBHEIE MEXaHHYECKUX BCJIMYUHBI, UX OIPCACICHUA, CMBICJI W 3HAYCHUA IJIA aHAJIUTHYCCKOMN

MEXaHUKH;

OCHOBHEBIE MOACIN MCXaHHUYCCKHX HBJ'ICHI/IfI, HUACOJIOTUI0 MOACIIMPOBAHUA MCXAHUYCCKUX CHUCTCM H
MPUHIOUIIBI TIOCTPOCHUA MATEMATUYCCKUX MOI[CJ'IGI‘/'I MEXaHUYCCKUX CUCTCM,
OCHOBHEBIE MCTOAbI HCCIICAOBAHUSA PABHOBCCUA W JABUKCHUA MCXAHUYCCKUX CHCTCM, OCHOBHBLIX

AJITOPUTMOB TAKOT'O UCCJIICAOBAHHA.

yMeTh:




WNHTepnperupoBaTh MeXaHWYECKHWE SBJICHUS NPU IIOMOILIM COOTBETCTBYIOIIETO TEOPETHUECKOTO

amnmapara.

[Tonp30BaThCs OMpeneNeHnIMH MEXaHMYECKUX BEJIMYUH U MOHITHHA IJIS MPABHJIBHOTO MCTOJIKOBAHUS

KX CMBICIIA.

OOBCHATH XapakTep MOBEACHUSI MEXaHMUECKUX CHCTEM C IPUMEHEHHUEM OCHOBHBIX TEOPEM MEXaHUKHU

M VX CICIACTBHUH.

3anuchiBaTh YPaBHEHMSI, OMHCHIBAIONIUE MMOBEJACHNE MEXaHUYECKHUX CHUCTEM, YUHMTHIBAS Pa3MEpPHOCTH

MEXaHMUYECKUX BEIMYWH WM WX MaTeMaTUYeCKyl TPUPOAY (CKAIApHI, BEKTOPHI, KBATEPHUOHHI,

JIMHENHBIE OTIEPATOPHI).

[IpumMeHSTh OCHOBHBIE METOBI MCCIICOBAHUS PABHOBECHUS W JBW)KCHUS MEXaHWYSCKUX CHUCTEM, a

TaK)ke OCHOBHBIE aJITOPUTMBI TAKOTO UCCIIEIOBAHUS TIPU PEIIEHNH KOHKPETHBIX 3a]1au.

[Tosp30BaThCS NMPU aHATUTHYESCKOM U YUCIICHHOM UCCIICIOBAHHS MaTeMAaTHKO-MEXaHUYECKUX MOJIETeH

TEXHUYECKUX CUCTEM BO3MOXKHOCTSIMHU COBPEMEHHBIX KOMIIBIOTEPOB W MHPOPMAITMOHHBIX TEXHOIOTHH.
BJIA/IETh:

HaBpikamMy 1 MeToaMU MOCTPOCHUSI M HCCIIEAOBAHUS MaTeMaTHUYECKUX MOJIENe MPH pelIieHnH 3aaad

MEXaHHUKU.

HaBrbikamy mpuMeHeHHs] OCHOBHBIX 3aKOHOB TEOPETHYECKON MEXaHHWKH B BaKHEMIIUX MPAKTUYECKHUX

MIPWIOKCHUSX.

OCHOBHBIMU TEOPETUUECKUMU MOIXO/IAMU aHATUTUYECKON MEXaHUKH U METOJAMH aHAJIN3a U PelleHus

COOTBETCTBYIOIINX YPaBHEHUH.

HaBbikamu WMCTONB30BaHMsI BO3MOXHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB M HH(QOPMAIMOHHBIX

TEXHOJIOTHI MPU aHAIUTUYECKOM M YHCIICHHOM HWCCIIEIOBAaHUS MaTEeMaTHKO-MEXaHUYECKUX MOJIEIeH

TEXHUYECKHUX CUCTEM.

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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OmnpeneneHue IOJOXKEHUs paBHOBecus. [IpuHIMII BUPTyalbHBIX IE€pEMELIEHUH. YCI0BUA
pPaBHOBECHS KOHCEPBAaTUBHBIX CUCTEM M TBEPIOTO TENA.

2. OmpeneneHne yCTOMYMBOCTH (HEYCTOMUMBOCTH) TIOJNOXKEHHUsS paBHOBecus 10 JIsSmyHOBY.
Hocrarounsie  TeopeMbl 00 YCTOMYMBOCTH H  HEYCTOMYMBOCTH  TIOJOXKEHHSI  PABHOBECHS
KOHCEpBAaTUBHBIX cucTeM (Teopema Jlarpanxa-dupuxie, nee reopemsl JlsimyHoBa u Teopema Yeraesa o
HEYyCTOWYHMBOCTH TTOJIOKEHHSI PABHOBECHS ).

3. Mainbie kojeOaHMS KOHCEpPBAaTMBHBIX cucTeM. JIluHeapuzanus ypaBHeHuil Jlarpamka BONMH3H
YCTOWYHUBOTO MOJIOKEHUS PABHOBECHS. YpaBHEHUE YACTOT.

4. I'maBHBIE KOOpOMHATHI CHCTEMBL. MaTpuua mpeoOpa3oBaHUsl KOOPAWHAT, aMIUIUTYIOHBIE BEKTOpA.
Oo1ee perieHre Kak CyMMa TJIABHBIX KOJICOaHUH.

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

6. BnmsHHME THpPOCKONMYECKHX M AMCCHIIATUBHBIX CHJ Ha YCTOMYMBOCTH PAaBHOBECHA. YCIIOBHE
Maiiesckoro-Heraena.

7. OmnpexneneHue yCTOMYMBOCTU (HEYCTOMYMBOCTH) HEBO3MYLIECHHOTO IBMKEHUS. lIpsmol meton
JlsmynoBa: Teopema JlsmyHoBa 00  YCTOWYMBOCTH ¥ aCHMITOTHYECKOW  yYCTOMYHUBOCTHU
HEBO3MYIIIEHHOTO JIBI)KEHUS, Teopema UeTaeBa 0 HEyCTOWYMBOCTH HEBO3MYILICHHOTO IBH)KEHUS.

8. BeIHYX/IeHHBIEC KOJIeOaHus! JIMHEHHON CTallMOHAPHON CHCTEMBI 0] JISHCTBHEM TapMOHUYECKHX CHII.
AwmiuntynHo-(a3oBasi, aMIiUTyAHas W (a3oBas XapaKTepUCTHKH. SIBieHHe pe3oHaHca. Peakums
JINHEWHOW CTallMOHAPHOM CUCTEMBI HA HErApMOHUYECKOE BO3JIEHCTBUE.

9. Dnementbl Teopun karacTpod. KpuBas paBHOBecuil. OCHOBHBIE THITBI Oudypkanuii B
TUHAMUYECKUX cucteMax. JluBepreHuus u ¢uarrep.

10. EctecTBeHHBIN (CONMPOBOXKIAIOMINN) TPEXTPAaHHUK. Pa3nokeHHe CKOPOCTH U YCKOPEHHS TOUKH B
OCSIX TpeXI'paHHUKA.

11. O600IeHHBIE KOOPAMHATHI TOUKH. Pa3nokeHne CKOPOCTH M YCKOPEHHUsT TOUKH B JIOKAJILHOM Oa3uce
KpUBOJMHEHWHBIX KoopauHat. Koadunuentsr Jlame.



12. TBepmoe Ttenmo. PaznokeHue IBMKEHUS Tella Ha IMOCTYNATelIbHOE JBM)KEHHE M BpalleHHE
(mBIWXXEHME C HEMOABIIKHOM TOUKOM). VYIJIOBas CKOPOCTh M YIJIOBOE€ YCKOpPEHHE TBEPAOTO Tena.
Pacnpenenenue ckopocreil u yckopeHuii B TBepAoM Tene (dhopmyiibl Diinepa u PuBasbca).

13. KunemaTuueckuii BUHT TBEPAOIO Tea. YPABHEHUE OCU BUHTA.
14. IInockonapaieIbHOE ABUAKEHUE TBEPAOrO Teaa. MIrHOBEHHBIN LIEHTP CKOPOCTEN.

15. CnocobObl 3amaHus OpUEHTALMU TBEPAOrO Tena. YIIbl Oijepa, MaTpULbl HAaNpPaBISIOMINX
KkocuHycoB. Knunemarnueckue ypaBHeHuUs1 Diijepa.

16. Teopema Diiepa O KOHEYHOM IOBOPOTE TBEPIOrO Tejld C HEMOABIKHOM TOYKOH. AnreOpa
KBaT€pPHUOHOB. TpuroHomerpudeckas ¢popma 3anncu KBaTepHUOHOB. KBaTepHHOHHBIN c110CO0 3ajaHus
OpHEHTALUH TBEPIOTO Tea.

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

18. Kunemaruyeckue ypaBHEHHUs BpAIlaTeIbHOTO JBMXKEHHMS TBEPAOrO Tela B KBaTepHUOHAX
(ypaBuenust Ilyaccona). MurerpupoBanue ypaBHeHuil I[lyaccoHa ansi NmpenecCHOHHOTO ABHIKEHHUS
TBEPJIOTO Tela.

19. Kunemaruka cioxHoro aBmxeHus. CIlOXKeHHE CKOPOCTeH M YCKOPEHHH TOYEeK B CIIOKHOM
JBYKEHUH.

20. Yrnosas CKOPOCTb 1 YITIOBOC YCKOPCHHUC TBECPAOTO TCJIAa B CIIOKHOM ABUXKCHUU.

21. Axcuomaruka MEXaHHKH. BHemHHe W BHyTpeHHHE CHIbL. VIMITynbC, MOMEHT HMIylIbca M
KWHETUYeCKasi SHEPTHsl CHCTEMbl MaTepUalIbHBIX 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, TUCCUMNATUBHBIE CHUIIbL. KpuTepuil MOTEHIMANbHOCTH CHIL
KoHcepBaTuBHbBIEC CUCTEMBI, 3aKOH COXPAHEHUS SHEPTUU.

25. OCHOBHEIC TCOPCMbI JTMHAMUKHU B HCUHCPIIUAJIBHBIX CUCTCMAX OTCUCTA.

26. I[BI/I)KGHI/IC TOYKHU B HCHTPAJIBHOM IIOJIC. HeHTpaHBHaH cHhJia. HCpBLIe HUHTCTpaJibl IBUKCHUA TOUYKU
B IICHTPAJIbHOM II10JIC.

27. Ypasuenue bune. [lone BceMUpHOTO TATOTEHHS. YpaBHEHHE KOHUYECKUX CEUCHHI.
28. 3axonsl Kemepa. 3agaua aByx Te.

29. TeH3op WMHEPUHMH W 3JUIAIICOMJ MHEPIMU TBEPIOTo Tena. [JaBHble OocH MHEpUWHU. [ TaBHAs ocCh
WHEPLHUU.

30. IIpeobpa3oBanue TeH30pa WHEPLUHU IMPU MOBOPOTE M MNapalieIbHOM IIEpEeHOCE OCel: TeopeMa
I'oitrenca—IlITelinepa 11 TEH30pa HHEPLIUH.

31. BbIpaxeHus: KHHETUYECKOIO MOMEHTa M KHHETHYEeCKOW SHEprHU TBEPAOTO Tesla 4epe3 TEH30p
WHEPIINH.

32. lunaMy4ecKue U KNHEMaTH4ecKre ypaBHeHHs Ditniepa. IHTerpupyeMsie cirydau.

33. I'eomerpuueckas narepnperanus Ilyanco.

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

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

37. DKkBUBaJeHTHbIE MPEeOOPa3OBAHUS CHUCTEMBI CHJI, JEHCTBYIOIIMX Ha TBEPAOE TeNO. AJITOPUTM
CBEIICHMS K BUHTY.

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

40. OOmee ypaBHEHHE AMHAMHUKU JUIS CHCTEMbl MAaTEpUANbHBIX TOYEK C HJCATbHBIMH CBS3SIMHU.
Kondurypaunonnoe MHOroo0pasne roJJoHOMHOW CHCTEMbI ¢ KOHEYHBIM YHCIIOM CTEIeHeil CBOOObI.

41. TononomHubie cucteMbl. O000IIIEHHBIE KOOPIUHATHL. YpaBHeHUs Jlarpamka. O000IIEHHBIE CHITBL.

42. VYpaBuenus Jlarpamka B ciydae MNOTeHIMaNbHbIX cwil. Jlarpamwxkuan. KoBapumantHocTs u
HEBBIPOXKIECHHOCTh ypaBHeHHH Jlarpanxka.

43. YpaBuenus Jlarpanxa B HECMHEPLUHUAIBHBIX CUCTEMAX OTCUETA.

44, CprKTypa KHHETHYCCKOM OHCPIUU. Kunernueckas OHEpIrus B Cliydac CTaLIHOHapHOﬁ CHUCTCMBI.
HOTEHHI/IaHBHBIe, TUPOCKOIMNYECCKUE, NTUCCUITAaTUBHBIC CUJIbI.

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

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:



buner 1. Kunemaruka clI0XHOTO NBIIKEHHUS. 3aKOHBI CIIOKEHHUS CKOPOCTEH M YCKOPEHHM TOYEK B
cioxkHoM asmwxkennn. @opmyna Kopuonuca.

burner 2. ®opmyinsl A1 yIIIOBOW CKOPOCTH U YITIOBOTO YCKOPEHUS TeJla B CI0KHOM JIBH)KEHUU.
buner 3. Kunemarnueckue ypaBHEHHs BpallaTeIbHOTO ABMKEHHS 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. VYpaBuenuwe [amunbrona—SAkoOu. IlomHblli wHTErpan ypaBHeHus [ amunbroHa—SkoOH.
Teopema SAxo6wu.

buner 7. Cnyuau pa3zaeneHus nepeMeHHbIX B ypaBHeHHH ['amumiibToHa—SKk00u.
buner 8. nTerpansasle nHBapuaHThl [lyankape u [lyankape—KapTrana raMHMJIBTOHOBBIX CUCTEM.

Buner 9. OOparHble TeOpeMbl TEOpPUM WHTETPaNbHBIX HHBapuaHToB. Teopema Jlu Xya-wkyHa 00
YHHUBEpPCAIbHBIX HHTErPajbHBIX WHBapUaHTax IEpBOro IMOpsAAKa TaMHJIBTOHOBBIX cHucTeM (0e3
JTI0OKa3aTeIbCTRA).

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

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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  CIPAaBOYHOW  JINTEPATypOil,  BBIUMCIHUTEIBHOW  TEXHUKOH, KOHCIEKTAMM  JICKLIHM.

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



