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

YTBEPKAEHO

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

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Teopus AMHAMUYECKUX CUCTEM
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadeapa TeopeTHIECKON MEXaHUKH

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - 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

Kypc mocBsiiieH M3y4eHHI0 OCHOB COBPEMEHHBIX METO/IOB aHalM3a, MCIOJIb3YeMbIX B MEXaHUKE U TEOPHH
IUHAMHYeCKHX cucteM. OCHOBHas ILelb Kypca COCTOMT B TOM, 4TOOBI Ha IpHUMEpe KJIACCHYECKHX
MEXaHUYEeCKUX W TUHAMHYECKUX CHCTEM ONpoOOBaTh METOIbI, MO3BOJISIOMIME ONPEACNATh HAIUYUE WIN
OTCYTCTBUE B CHCTEMax TEX WJIM HWHBIX CBOMCTB W 3(]dekroB, Takux kak Oudypkammu u xaoc. Kak
aHAJMTUYECKUE, TaK U YUCICHHBIC METO/IbI OYIyT PeaTn30BaHbl C IPUMEHEHHEM IIUPOKO M3BECTHBIX MTAKETOB
CHUMBOJIBHBIX BBIYMCIICHUH W Maremarndeckoro monenupoBanusi (Matlab, Wolfram Mathematica, Python).
Kypc paccumran Ha ciymarernedd, oOmamaronmx Oa30BBHIMH 3HAHUSIMH O TE€OMETPHH, alredpe, OCHOBaM
TG PepeHIanTbLHOTO ¥ MHTErPalbHOTO MCUUCIICHMSL.

1. lean u 3apa4n

Heap AucHUNIHHBI
Lenbto kypca siBisiercst GopMUpoBaHrEe 0a30BbIX 3HAHUN U MPO(decCHnOHaTbHBIX KOMITETCHIINH

* B OCHOBax TEOPHUU IUHAMMUYECKUX CUCTEM M YMEHHM IPUMEHSATH 3Ty TEOPHUIO Ha IIPAKTUKE IIPU
pEILIeHNH 3a]1a4;

° B MCTOAUKE IOCTPOCHUA IAWMHAMHUYCCKHUX Mojelei (1)I/I3I/ILIGCKI/IX nponecCoB U OpraHu3alu
CaMOCTOATCIIBHOI'O UCCICAOBAHUA (1)I/ISI/I‘-IECKI/IX SIBJICHUM.

® B PAa3BUTHUU HABBIKOB IPUMCHCHUA CICHUAJIBHBIX MAaTEMAaTHYCCKUX MCETOHAOB IPU HCCICAOBAHHUU
CJIOKHBIX TMHAMHUYCCKUX CUCTEM.

33)13‘11/[ JAUCHUIIINHBI
3aznaanI/1 JAaHHOT'O Kypca ABJIAIOTCA:

OCBOEHME 3HaHMUU O TMHAMUYECKHX ABJICHUAX; BEIUUNHAX, XapAKTEPU3YIOIINX JTH SBIICHUS; 3aKOHAX,
KOTOPBIM OHH TOTYHHSIOTCS; METOJAaX HAy4YHOTO IMO3HAHUS MPUPOALI U (OPMHUPOBAHNE HA 3TOW OCHOBE
MPECTAaBICHUH O PU3NUECKON KapTUHE MHUPA; 3HAKOMCTBO C OCHOBAMH TEOPHUHU AMHAMHUYECKHUX CHCTEM
MEXaHUKHU KaK OTHOH U3 (PyHAaMEHTaIbHBIX (PU3NYECKUX U MaTEeMaTH4YeCKUX TEOPHUH;

IPUMEHEHHE 3HAHUH JUIs OOBSICHEHHS SBICHUI HPUPOIbI, PHUHLUIIOB PabOTHl yCTPOMCTB, peIIeHHs
¢usnyeckux 3amad, o0NagaronX JUHAMUYECKUMH CBOMCTBAMU;

(dbopMupOBaHHE TOTOBHOCTH CTYAEHTOB K CaMOCTOSATEIbHOH MpPO(EeCcCCHOHANBHON AEATEIBHOCTH IO
pa3paboTke JAMHAMUYECKHX MOZENeH (QU3MUECKUX SBJICHUH H TNPUMEHEHHUIO CIEUHaJIbHBIX
MaTeMaTHUYECKUX METOI0B K MCCIIEIOBAHUIO ITUX MOJEIEH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTHKEHMSI KOMIIETEHIIUN
VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, JICUCTBUSL 110 PEIICHHUIO 33/1a4H
KpUTHUYECKUH aHanu3 u cuHTe3 uHopmanuu, |YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
MPUMEHATh CUCTEMHBIH MOIXOJ sl petieHust | (hopMUpPYeT COOCTBEHHBIE CYKACHUS U OLCHKH
ITOCTABJICHHBIX 3a/1a9 VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH
OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
OIIK-2 Crioco6GeH KCIob30BaTh COBPEMEHHBIE |BBIYUCIUTEILHYIO TEXHUKY M CEPBHUCHI ceTH MHTEpHET B
“H()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
po(eCCHOHAIBHOM JIEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABI M IPHUKIAJHOE HPOrPAMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre Uil pelIeHHMs — Hay4HbIX  3a1ad B
npodeccuoHaIbHON 0bnacTu




OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAyYHO-TEXHUYIECCKOH U (VITH)

TEXHOJIOTUYECKOM I/IH(I)OpMaL[I/II/I AJId PCIICHU

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOYHUKH HAYYHO-TEXHHUYECKON

(yHmaMeHTANBHBIX W NPUKJIAIHBIX 337189 U (W) TexHonoruyeckoil uHpopmManuu B 00dacTH
npo(heCCHOHABHON IESTENbHOCTH
[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  MapaMeTphl,
OIpEJeNAIoNe M3ydyaeMoe SIBICHHE, M HPOU3BOAUTH

[1K-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEI0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

YHCJICHHBIC OLICHKHU I10 MOPAAKY BECIINYNHBI

[1K-2.3 CniocobeH npencTaBiiTh HayqHbIE YTBEPKACHHUS, HX
000CHOBaHMA M JI0Ka3aTeIbCTBA, HAydyHbIE MPOOJIEMBI U UX
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 PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

YMETb:
L]
L]

OcHOBBI TCOPUUN JUHAMHNYCCKUX CUCTEM,
yciioBUus NPpUMCHUMOCTH MCTOJA0B TCOPHUU NTUHAMHNYCCKUX CUCTCM B TOM WJIKM MHOM CJIydac;
OCHOBHBIC MCTOAbBI UCCIICAOBAHUA CIIOXKHBIX JTUHAMHNYCCKUX CUCTCM.

CTpOI/ITB JNHaAMHUYCCKHUEC MOACIIN (1)I/IBI/I‘I€CKI/IX SIBJICHUA,
NPUMECHATH METOAbI TCOPUN NUHAMHUYCCKHUX CUCTEM JJI PCIICHHSA KOHKPETHBIX 3aaa4
MMOJIb30BaTbCAd MCTOAAMH TCOPpHUU IUHAMHUYCCKHUX CHCTCM [JIsI PCHICHUSA (bYHZ[aMeHTaJ'H:HLIX n

MPUKIIAAHBIX 3a4a4 U TCXHOJIOTMYCCKUX 3a1a4;

ACJIaTh IPaBUJIbHBIC BBIBO/AbI U3 COITIOCTABJICHUA PE3YJILTATOB TCOPUU U SKCIICPUMCHTA,
BUACTHh B TCXHUYCCKHUX 3aJadax (1)I/I3I/I‘-ICCKOG COZICPIKAHUE,
OCBaWBAaTb HOBBIC MPCIMCTHBIC O6J'I3.CTI/I, TCOPCTUYCCKHUC TMOAXOAblI W JSKCIICPUMCHTAJILHBIC

METOIUKHU,

3(1)(1)6KTI/IBHO HCIIOJIB30BAaTh I/IH(i)OpMaI_II/IOHHBIG TCXHOJIOTMX W KOMIBIOTCPHYIO TCXHUKY JIA

JOCTHUIKCHUA HCO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIIAAHBIX PE3YJILTATOB.

BJIAJIETh:

HaBbikamu paboThI ¢ IMTEpaTypoil M0 TUHAMUYECKUM CUCTEMaM U CMEKHBIM JAUCHUILINHAM;
HaBBIKAMM MaTeMaTH4YeCKOH (OPMYITHPOBKU TMHAMUYECKUX IpolIiem;

HaBBIKAMH OCBOEHUS 00JBIIOT0 00beMa HHPOPMALINY;

HaBBIKAMH CaMOCTOSITEIbHON paboThI;

KYJBTYypOH TOCTAHOBKU M MOJICIMPOBAHUS (PU3MUECKUX 3a/a4.

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

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

TpynoeMKOCTh 0 BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [lonsiTHE O AMHAMHYECKON CHUCTEME U ) 5 5
(hazo0BOM MpocTpaHCTBE
YcTolumnBEIe, ACHUMIITOTUYECKH
2 YCTOINYUBBIE u HEYCTOMYUBBIC 3 3 3
MOJIOKEHUSI  PABHOBECHS,  JIOKAIbHBIC
OudypKauu B OJHOMEPHBIX CHCTEMaxX




JlokanbHble OMQypKalMU B JBYMEPHBIX
3 CUCTEMAX, KOHCEpBaTUBHbIE u 2 2 5
JYCCUIIATHBHBIE CUCTEMBI

dazoBble MOPTPETH HA  IJIOCKOCTH,
4 npeneabHbIe LUKJIBI, TeopemMa 3 3 3
Ilyankape—benankcona

[Mpumepsn OHMOJIOTUYECKUX "

5 MEXaHUYECKUX CHCTEM, MOJICIb 2 2 3
«XUILHUK—KEPTBaY
Camomnpou3BoiIbHOE BO3HUKHOBEHHUE

6 YCTOWYUBBIX MEPUOAMUECKUX TBHKEHHIH: 3 3 3

NpCaACIIbHBIC ITUKJIIbI

Jloructudeckoe oToOpaXKeHHE: TEPEXOJ
OT PEryJIsipHOM K XaOTHYECKOW AMHAMUKE

OtoOpakeHue TEHT M TIOHATHE O
8 TOTIOJIOTHYECKOM  COMPSIKEHHOCTH U 3 3 4
MTOJTY COTIPSKEHHOCTH 0TOOpakeHU!

CuMBoInYecKas JMHAMUKa,
9 MNPOCTPAHCTBO MOCIEAOBATEIBHOCTEH U 2 2 3
€e MeTpHKa, OTOOpaXCHUE CJIBUTA

CuMBoIHYecKas JUHaMHWKa KaK MCTOA

10 2 2 3
U3YYCHUS Xa0TUIECKUX CUCTEM
[pocreitmme Qpakransl: pazMepHOCTh

11 Xaycnopda,  KaHTOpPOBO  HJEaIbHOE 3 3 4
MHO)KECTBO

12 ITonkxoBa CMmeiina 3 3 4

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. Cogep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 4 (Becennuit)
1. IlonsATHE O TMHAMHUYECKOW cUcTeMe U (Da30BOM MPOCTPAHCTBE

[TonsiTHEe 0 AUHAMHYECKUX cHhcTeMax. Maremarndyeckas MOJEIb THHAMHUYECKOW crucTteMbl. PazoBoe
npocrpancTBo. da3zoBas Tpaekropus. KoHcepBaTuBHBIE U AMCCUNIATUBHBIE CUCTEMBl. JIuHelHble U
HenuHelHble cucteMbl. [loToku n kackaapl. [Ipumepsl TUHAMUYECKUX CUCTEM pa3HOU (hu3ndecKor
HIPUPOBI.

2. VYcroiiuuBble, ACHUMITOTHYECKH YCTOMYMBBIE M HEYCTOWYMBBHIE TIONOKEHHUS paBHOBECHS,
JIoKaJbHbIEe OU(ypKAK B OMHOMEPHBIX CHCTEMax

Perynspnas aunamuka. budypkaumu. @PazoBsle mnoTokn Ha mpsMmod. [eomerpuueckoe
npencrasnenue pemennii O/1Y. Jluneapu3zaryst BOMIU3M HEMOIBUKHON TOUKU. budypkanuu ¢pa3zoBbix
MOTOKOB Ha IpsAMOH. da30Bble MOTOKM Ha IUIOCKOCTH. CTalMOHApHBIC TOYKH, JMHEApH3alHi U
ycroitunBocTh. [lpenenvable nukibl. budypkanun (a3oBbIX MOTOKOB Ha MIOCKOCTH. budypkanms
[Tyankape-AnaponoBa-Xonda. Teopema Ilyankape-bennukcona.

3. JIokalbHEIC 6H(1)ypKaI_II/II/I B IBYMCPHBIX CUCTCMaX, KOHCCPBATUBHLIC U JTUCCUIIATUBHBIC CUCTCMbI

XapakTepuCTUKH JUHAMHAYECKOTO Xaoca. JProguyHocTh W HepememunBaHue. OtoOpaxkeHue
ITyankape. Iloka3areins JIsmyHoBa.




4. ®a3oBble MOPTPETHI HA TIIOCKOCTH, MpeAeNbHbIe IUKIIbI, TeopeMa [lyankape—benankcona

[MonsTue arrpakropa u OacceifHa B JUHAMUYECKUX CUCTEMaX. Xaoc B OTHOMEPHBIX OTOOPaXKCHUSX H
JMICCUTIATUBHBIX cUCTeMax. IpeyronbHoe oToOpaxkenue. Jlorucruueckoe orodpaxenue. [lpumepst
XA0THYECKOTO IIOBEJIEHUs B HEIPEPHIBHBIX IUHAMUYECKUX cucTeMaX. ATTpakropsl JlopeHua u
Péccnepa. Iloctpoenne u wunTepnperauusi oroOpaxkenus Ilyankape. Brprumcnenue mnokasateneit
JlanmyHoBa.

5. IlpumMepbl OHOIOTHUECKUX M MEXaHUYECKUX CUCTEM, MOAETD «XUITHUK—KEPTBa»

Opakranel W xaoruyeckas JuHaMuka. [loHaTue ¢pakransHOrO MHOXeECTBa. PekypcuBHOE
nocrpoerne (pakranoB (koBep CeprnumHckoro, kpuBas Jlpakona). MHoxecTBa Manzaens0Opora u
XKromua. Cesi3p QpakranoB ¢ kackagom Ooudypkaruii. OpakranbHas pasMepHOCTh. PazmMepHOCTh U
reOMETpUYECKasl CTPYKTypa aTTpakTopoB. [IpuMephl XaoTHYeCKUX U HE XaOTHYECKUX aTTPAKTOPOB.
ITonsiTue crpannoro arrpakropa. [Ipumeps! cucteM, 061aar0IUX CTPAHHBIMU aTTPAKTOPaMH.

6. CaMmonpou3BOJIbBHOE BO3HUKHOBEHHME YCTOWYMBBIX IE€PUONMYECKUX MABMKCHUH: IIpelellbHbIe
LUKJIIBI

Jloructudeckoe 0TOOpaskeHNE U TIEPEeXo/l K Xxaocy. HenmonBmKHbIe TOUKU U UX YCTOHYMBOCTH. Kackay
oudypkanuii ynBoeHus nepuoja M mnepexo] K xaocy OkHa mepuona 3 B 00JacTH XaoTHYECKOTO
pexuma. Camomonobme. MacmraOHass WHBapUaHTHOCTh. YHHBepcainbHOCTh  DelireHOayma.
HemnpepbiBHBIE CHCTEMBI M HEpPEeXoA K Xaocy dvepe3 Oudypkaumu yasoeHus uepuopa. [lpyrue
CIIeHapuH Tepexona K xaocy. TypOyIeHTHOCTb.

7. Jloructuyeckoe 0ToOpakeHue: Mepexo OT PETYISAPHON K XaOTHUECKOM JUHAMUKE

Mopnens HeyctoiumBoro asmkeHus. IlogxoBa Cweiina. CumBonuueckas auHamuka. ChaBur
bepnymn.

8. OTOoOpaXKCHHE TEHT W IOHATHE O TOIMOJOTMYECKOW COMPSDKEHHOCTH M TOIYCOIPSHKCHHOCTH
O0TOOpaKCHHIA

['aMunbTOHOBEI CHUCTEMBL. HNurterpupyemocTts TaMUJIBTOHOBBIX CUCTEM. Teopema
JlnyBusnsa-ApHonbaa. DJI€MEHThl TEOPUH BO3MYILEHUH HHTEIPUPYEMBIX T'aMHUJIBTOHOBBIX CHCTEM.
OnemenTtsl Teopuu KAM. HenunelHblil pe3oHaHC.

9. CumMBonMueckas AMHAMHKA, IIPOCTPAHCTBO IOCIIEAOBATEILHOCTEH M €€ METpHKa, OTOOpaKeHue
cliBuTra

[lepexon ot ocummnstopa Ban-gep-Ilons x cucteme peakuuu-nudy3und. ABTOBOJIHBL YpaBHEHUE
siikoHasa. CrypanbHbIe BOJIHBL.

10. CumBonnueckas TUHAMHUKA KaK METOJ M3yUEHUSI XaOTHUECKUX CUCTEM

Mertonet MonTe Kapio B maremarudeckoM mojenupoBanuu. OOliee MOHSITHE O TPYIIE METONOB
Momnte Kapio. [Ipumeps! BeluuciaeHus uncia nu. [IpuMepsl BBIUYKUCICHUS UHTErpaioB. Beraucinenue
MHOTOMEPHBIX MHTerpanoB. CiydaiiHple OMyXIaHUS W ypaBHEHUE TEIUIONPOBOAHOCTH. AJNTOPUTM
Mertpomnonmuca-I'actuarca. CoMmmuimpoBaHue. AJTOPUTM WMMHUTaNWMK OTxkura. Mopenu W3wera u
ITortca.

11. ITpocteitmue ppakTanb: pazmepHoCcTh Xaycaopha, KAHTOPOBO HICATBHOE MHOKECTBO

Knaccuduranus u npuMepsl. MojiemupoBaHue pocTa MEepoXoBaToi MOBEPXHOCTH. MoiennupoBaHue
npouecca oopa3zoBaHus peuHoro pycia. Mogens [lorTca qis hpopmupoBanus cepaeyHON TKaHH.

12. ITonkosa CMmelina



Mopnens kyuu ¢ neckom (BTW-monens). ['openne necHpix MaccuBoB. OCHOBBI TEOPUU MEPKOJISALINH.
OcnoBHas tepmuHosorus. ITocranosku 3anad. [lpumepsl npumenenus. IlepkonsiiyoHHble 3a1auu U
CTETIEHHBIE 3aKOHBI PACTIPEAEIICHUS BEPOSATHOCTEM.

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

Kommnbrotep u MynbpTuMenitHoe 000pyoBaHKe (IIPOEKTOp, NHTEPAKTUBHAS JOCKA).
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. Maremaruieckie METO/IbI Kilaccuueckoi MexaHukH [ Tekct] : [y4ue0. mocobue st By3oB] / B. U.
Apnonbn .— 5-e u3a., crepeorurt. — M. : Dauropuan YPCC, 2003 .— 416 c.

JomnonHutenbsHas auTeparypa

1. Teopernueckast mexanuka [ Texct] : yae6. mocobue st yH-0B / A. I1. MapkeeB .— M. : Hayka, 1990
—415c.

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

http://lib.mipt.ru/ — snexTponnas 6udnuorexka dOusrexa
http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru — GubnMOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK

https://mipt.ru/education/chair/theoretical_mechanics/ - caiiT kadeapbl TeOpETHUECKONH MEXaHUKH
MOTU

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHATHAX HCIONB3YIOTCS MYJIBTHMEANHHBIC TEXHOJIOTUH, BKITFOYAsk IEMOHCTPAIIHIO TIPE3CHTALNH, a
Takke nmporpaMmHubie aketbl Wolfram Mathematica u Matlab.

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

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— npopaboTKy yueOHOro Marepuaia (1o yueOHOHN U HayuYHOU JIUTEPAType);

— pelieHue 3azad,

PyKkoBOJACTBO M KOHTpPONIb 32 CaMOCTOSITENTLHOH pPabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3yNbTare
aHaJM3a MTOTOB KOHTPOJBHBIX, CAMOCTOSITEIBHBIX PAabOT M TECTOB, a TaKKe HWHIUBHUIYaJTbHBIX
KOHCYJIbTaluH.

[loka3zarenem BiaJeHHs MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3a/1ad.



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, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - 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 CriocobGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HETOCTATKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U

OIIK-2.1 Criocoben MPUMEHSATh COBPEMEHHEBIE
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
po(eCCHOHAIBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABI M IPHUKIAJHOE NPOrPAMMHOE
TpeOOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre Ul PelIeHMs — Hay4HbIX  3a1ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTHYECKOH MH(OPMAIINH ISl PELICHHS

MHTEJJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM

(GyHIaMEHTANBHBIX U TIPUKJIAHBIX 33184 u (W) TexHoJIornyeckod wuHpopMauum B objacTu
npodeccuoHaIBHON 1S TeTbHOCTH
[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yYyaeMoe SIBJI€HHE, W IPOU3BOIUTH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

YHUCJICHHBIC OLICHKU I10 MOPAAKY BCIUYUHBL

[TK-2.3 CrniocobeH npencTaBiiTh HaydyHbIC YTBEPKACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHBIC MPOOJIEMBI U UX
pemieHnss SCHO M TOYHO B TEPMHHAX, MOHATHBIX IS
npoeCCHOHANBHON ayAUTOPUM B MUCHBMEHHOM M YCTHOH

dopme

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHus AUCIUTUIMHBL « TeopHs TUHAMUYECKUX CUCTEMY 00yUYaroIIUNCs JTOJIKEH:

3HATb:

* OcHOBBI TCOPHUU TNHAMHWYCCKUX CUCTCM;
¢ YCJIOBUA IPUMEHUMOCTH METOJOB TECOPHUU JTUHAMUYCCKUX CUCTEM B TOM HJIM MHOM CJIydac,
® OCHOBHBIC METOABI UCCIICAOBAHHNA CIOXKXHBIX THHAMHUYCCKHX CUCTCM.

yMeTh:

® CTpOI/ITB JUHaAMHUYCCKHUEC MOJCIIN (1)1/13I/IT-ICCKI/IX SABJICHUA,

¢ TOPUMCHATH MCTOABI TCOPUN JUHAMUYCCKUX CUCTCM IJId PCIHICHUA KOHKPCTHBIX 3a1a4

® IMOJIB30BATHCA METOAAMU TCOPUHU AMHAMHUYCCKHUX CUCTEM JIA PCIICHUA q)YHIlaMeHTaHI)HLIX n
MNPUKIIAAHBIX 3a/1a4 U TCXHOJIOTUYCCKUX 3a1a4,

¢ Je€JaTh IIPaBUJIbHBIC BbIBOAbI N3 COIMMOCTABJICHUSA PE3YJILTATOB TCOPUHN U IKCIICPUMCEHTA,

¢* BHJICTH B TCXHHYCCKHUX 3a/Ja4ax (1)I/ISI/ILIGCKO€ COACPIKAHUC,

. OCBaMBaTh HOBBIE IpEIMETHBIE OOJACTH, TEOPETHYECKHE IOAXOAbl M SKCIEPHUMEHTAJbHbIC
METOJUKH;
. 3(Q(QEKTUBHO HCHONB30BaTh HMHGOPMAIMOHHBIE TEXHOJOTMH M KOMIIBIOTEPHYIO TEXHUKY I

JOCTHMKCHUA HCO6XOILI/IMBIX TCOPCTUYCCKUX U NPUKIIAAHBIX PE3YJIbTATOB.

BJIAA€Th:

 HaBbikamu paboTBhI C TUTEPATYPOH 10 AUHAMUYECKHM CUCTEMaM U CMEKHBIM JAUCHIUTUIMHAM;
* HaBBIKAMH MaTeMaTHUYECKOH (HOPMYIHMPOBKH JUHAMHYECKHX MTPOOIEM;
* HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;

* HaBBEIKAMH CaMOCTOSTSIbHOMN pa6OTLI;

* KyJIbTYPOH MOCTAaHOBKH M MOJIETTMPOBAaHUS (PU3UUECKUX 3a/1a4.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Ananu3 quHaMU4ecKo Monenu

2. Onpenenenvie Oudyprannit

3. Iloctpoenue ¢Ga3zoBoro MOpTpeTa KOHCEPBATUBHON CUCTEMBI C OJJTHON CTEIIEHBIO CBOOO/IBI
4. OOHapyKeHHe NpeeIbHBIX IUKJIOB TUHAMHUYECKOI CUCTEMBI Ha TNIOCKOCTH

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb BOIIPOCOB K HpOMeX(YTOqHOﬁ arTeCTalum:

1. OnpeneneHne TUHAMHYECKOHM CHCTEMBI C HEHPEPHIBHBIM M AMCKPETHBIM BpeMeHamu. YTo Takoe
(a30BOE MPOCTPAHCTBO CUCTEMBI?

2. JlokanbHble On(ypKaluy B OAHOMEPHBIX JUHAMHUYECKUX CHCTEMaX.

3. llpenensubie nukisl. [IpuBecTu npuMepsl.

4. Teopema Ilyankape-benaukcona.

[Mpumeps! OUIETOB:

bryer 1.

1. IIpumepbl OHOJIOTHUECKUX M MEXaHUYECKHUX cUCTeM. Moiellb «XUITHUK—KEPTBaY.

2. Jloructrueckoe oroOpaxenue. CrieHapuil mepexosa K Xaocy 4epes yABOCHHE IepHoa.

buner 2.
1. CumBonmueckast fuHaMuKa. [IpocTpaHCTBO MOCne10BaTeIbHOCTEN U €€ METpHKA.
2. llpocreiimue Gpakransl.

buner 3.
1. O6mwmit BuJ penieHui cucTeMbl JIMHEHHBIX AuddepeHnmnanbHbIX ypaBHeHuid B opme Ko
2. ®a30Bble MOPTPETHI HA MIOCKOCTH.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
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
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITonroToBka K 3K3aMEHY CaMOCTOSTENbHAS: IEPEYUCIIEHBI 3a1a4H, PEIICHHE KOTOPBIX KaXIbI CTYACHT
U3J1araeT MOJIHOCTHIO.

Bo Bpems mpoBefeHnss Sk3aMeHa OOyYaroIIuecss MOTYT IOJb30BaThCS MPOTPAMMON TUCIHILIMHBI, a
TAKXE  CIPABOYHOW  JINTEPATypOil,  BBIUMCIHUTEIBHOW  TEXHUKOH, KOHCIEKTAMM  JICKLIHM.

DK3aMEH MOXXET MPOBOIUTHCS IO HUTOraM TEKyNIeW YCIEeBaeMOCTH W CHA4u 3aJaHHl, WIA IyTeM
OpraHM3alUK CIENUAIBFHOTO ONPOca, TPOBOANMOTO B YCTHOH (opme.



