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1. MecTto nucuuminabl B cTpykrype OOII

Jucuunnmua vactu, (GopMupyeMoil ydyacTHHKaMu 00pa3zoBaTesbHBIX OTHoweHuil. Kox aucuumninHbl

b1.B.JIB.05.05.
Ne MecTo IuCHUNIUHBI B y4€0HOM CTaHIapTHBIN TEKCT /151 ABTOMATHYECKOI0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHcTpykTope PII{

aHTa

NPOrpaMMmbl

2 biok 1. Jucuumnuuel (MOIYIH)

00pa30oBaTeNbHBIX OTHOIICHU.

Hucuunnuna b1.B./1B.05.05 «BBenenue B HenmuHEHHYIO

YacTs, dbopmupyemas | iuHAMUKY» OTHocuTcsi K 4actu OOIl HanpaBneHus
y4yaCTHHKaMu  00pa3oBaTelbHBIX | TOATOTOBKU (1.03.02 «llpuknaonas mamemamuxa u
OTHOIICHUH ungopmamuxay, bopmupyemoii y4acTHUKaMU

2. Ilmanupyembie pe3yabTaThl 00y4eHUsI MO JUCHUIIHHE, COOTHECEHHBIE ¢ TUIAHUPYEMbIMH
pe3yJibTaTaMi 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M HHAUKATOPAMH
MOCTHIKEHUS] KOMIIeTeHIIUi )

IInanupyemMsble pe3yJbTaThl 00yUeHHs 10 AUCHHILINHE (MOYJII0), B

NOJYYeHHOU 8

dopmupyeMble
COOTBETCTBHH C MHIUKATOPOM JOCTHKEHHS] KOMIIETeHIIUI
KOMIIeTeHIINI Hamxatop HaumeHoBaHue
(kox, P —— P OLIEHOUHOTO
CONEpIKAHNC KOMIIeTeHIUu ™ €3yJIbTaTel Oﬁyqi]:“ﬂ cpeacTBa
KOMIICTCHIIHN ) (xon, conmeprxanue 110 enuLHe
WMHIUKATOPA)
TIK-13 IIK-13.1. 3uaem 3naem: ocHo8Hble MepMUHbL, NOHAMUS U MEMOObL Cobecedosanue
Memoobl CO30aHUs, HeMUHeUHOU OUHAMUKY, NpuUMeHseMble OJi AHAIU3A
Cnocoben aAHanU3a U UCCIe008aHUsL | U UCCIeO08ANUSL NOBEOEHUS KOHKDETNHbIX
yuacmeosams & MamemamuyecKux OUHaMU4ecKux 00beKmos, OCHosHble bu@yprayuu
e —— Mmooeneti 6 HEUHEUHbIX OUHAMUYECKUX CUCTEM U MEeXAHUIMbL
amesamueck | €CMECTMEEHHbIX HAYKRAxX U nepexooa K Xaomuyeckum pedlcuman, npuemsl
N mexHuKe UCCIe008aHUSL OUHAMUKU HETUHETIHBIX CUCTEM
Moderneii 6 6Mopo20 NOpsoKa.
ecmecmeeHHbIX
HAYKax u mexuuke
1IK-13.3. Ymeem Ymeem: ucnonvzogamv memoovi u  npuemvi 3aoaua
KOPPEKMHO HeIUHeUHoU OUHAMUKYU NPU peuenul KOHKPemHblX |  (npakmudeckoe
UCNON6308aMb MEMOObl 3adau OUHAMUKU cucmenm, NIAHUPOB8AMd 3adanue)
CO30aHUsl, AHAIU3A U sbluUCIUMENbHbI IKCnepumenm na IBM. Konmponvnas
uccnedoganus paboma
MaAMeMAMuUYecKux
MoOernell, ymeem
NPUMEHAMb YUCAEHHbIE U
ananumu4ecKue Memoobl
pewienust 6a308bix
MamemMamuyeckux 3a0ay
U KIACcu4eckux 3a0ay
ecmecmeo3HaHusl 6
npaKkmuyeckou
oesimenbHoCmu
IIK-13.4. Braoeem Braoeem ocnosnvimu memooamu u 3aoaua
HAGbIKAMU nPeOCmaBIeHUAMU HEIUHEUHOT OUHAMUKU U (npaxmuueckoe
UCNONBb308AHUS MEXHON02UeU BLIYUCTUMENLHO20 IKCHEPUMEHMA 3a0aHue)
MaAMeMamuyecKux npu nPogeodeHUU UCCIe008AHUL OUHAMUKU Koumponvnas
Memo008 obpabomxu KOHKPEmHbIX 00bEKmMOo8 U CUCEM. paboma
ungopmayuu,




pesyrbmame
OKCNEPUMEHMATIbHBIX
uccneo0o8anull

3. CTpyKTYypa M cojiep:KaHne TUCIUTTIHHBI

3.1. TpynoeMKoCTb AUCHUNIHHBI

OuHnas popma 00yueHust

O06mas TpyA0eMKOCTh 33ET
YacoB no yuedHOMY IUIAHY 108

B TOM 4HCJIe

ayANTOPHBIE 3aHATHSA (KOHTAKTHas padoTa): 50

- 3aHATHS JIEKIIMOHHOTO THIA 16

- 3aHATHS CEMHHAPCKOI0 THIA 32

- 3aHATHS J1a60PATOPHOIO THIA

- Tekymuii KoHTpoJab (KCP) 5
caMocCTosITe/IbHAsI padoTa 22
IIpome:kyTouHasi aTTecTalus — IK3aMeH 36

3.2. Conep:kanue TUCIHUTNIHHBI

B ToMm uncne

B3aUMO/JEHCTBUM C MpenojaBaresiemM),

KonrakrHas padora (paGora Bo
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Tema 1. BBenenune. MaTemaTHuecKoe MOJIEIMPOBAHNE B 13 1 2 3 10
HCCIIEOBAHUY HETUHENHON TUHAMUKH.
Tema 2. OcHOBHBIE IOHATHS HEJIMHEHHON JTUHAMUKH.
Y CcTOMYUBOCTD COCTOSIHUN paBHOBECUS 32 6 10 16 16
1 TIEPHOANYCCKIX IBIKCHUH.
Tewma 3. budypkanun, Ka4eCTBCHHbIC METOIBI H IPUEMBI
HCCIIENOBAHNS HEJUHENHBIX TUHAMHUYECKUX CHCTEM. 32 6 10 16 16
Tema 4. KoMnproTepHOE MOJICTHPOBAHUE B UCCIICTOBAHUU
HEJMHENHBIX TUHAMAYECKUX CHCTEM. 29 3 10 13 16
Tekyuwit kouTposs (KCP) 2 2
[IpomexkyTodHas aTTecTalus — IK3aMEH 36
Hroro 108 16 32 50 22

Texyiuit KOHTPOJIb YCIIEBAEMOCTH peain3yercs B (popmMe OMpocoB Ha 3aHATUSX CEMHUHAPCKOI0O THIA.

[IpomexyTouHas aTTecTalys MPOXOAUT B TPATUIIMOHHON Qopme (IK3aMeH).




4, Y4yeOHo-MeToaAnYecKoe

odecmeueHue

CaMOCTOATEJIbLHOM

padoThI

00y4Yar U XCH

Hamonnenne oO0bema 4acoB CaMOCTOSATENBHOW pabOTHl O0YYAIONMIMXCS MPETyCMOTPEHO B BHUJC
00pabOTKH U OCMBICIICHUSI HHPOPMALINH, TIOJYYEHHON B X0/1€ JEKIIMOHHBIX 3aHITUH, IIOATOTOBKH K
IIPAKTUYECKUM 3aHATHSAM, & TAKXKE B BHJE BBIIOJIHECHHS 3aJaHUN I MHAWBHUIYaJbHOU U
CaMOCTOSITENIbHON palboThl, MOATOTOBKM K KOHTPOJIBHOU paboTe M K 3k3ameHy. CaMocCTosTeNbHas
paboTa MOXKET IPOUCXOIUTh KaK B UUTAJILHOM 3aJi¢ ONOJIMOTEKH, TaK U B IOMAIIHUX YCIOBHUSAX.
Texymuii KOHTPOJIb CAMOCTOATENBHON pabOThl OCYIIECTBIIIETCS B BHJIE OLEHKH YCIIEUTHOCTH
BBITIOJIHEHMS 3TUX 3alaHUN.
KoHTponbHbIlE BONPOCHI M 3aJaHUs IS IPOBEACHUS TEKYLIEro KOHTPOIS M IPOMEKYTOYHOU

aTTCCTAllUMU 110 UTOraM OCBOCHUA NJUCHUIIIIMHBI IIPUBCACHBI B II. 5.2.

5.®0H/1 OLIEHOYHBIX CPEACTB JJISA MPOMEKYTOUHOIM aTTeCTAIMH 110 AUCHUILIHHE (MOIYJIIO),

BKJIFOYAKOIIINH:
51 Onmncanmne mKan OLCHUBaHUS peE3yjbTaTOB oﬁyqelmﬂ o JAMCUMIIJINHE
YpoBennb Ixana oueHuBaHusi chopMHPOBAHHOCTH KOMIIETEHIMI
chopmMupoBan
HOCTH HEY/J0BJIETBO | YIOBJIETBOPH
10X 0 Xopoio 04YeHb XOPOLIo OTJINYHO NPeBOCXOIHO
KOMIIeTeHIU i pUTeJbHO TeJbHO
(uHaUKATOpaA
OCTH KEHHUS
a _ He 3auteno 3auTeHo
KOMIeTeHIMii)
OrcyTrcTBUE
3HaHUH
VYpoBeHb YpoBeHb
TEOPETUIECKO o o
YpoBeHb MunumansHO | 3HaHUH B 3HAaHUU B YpoBeHb
ro Marepuaia. . . o
3HAHMI HIDKE | JIOIMYCTHUMBIN o0Beme, o0beme, 3HaHUH B YpoBeHb
MHUHHAMAITb- OBEHb COOTBETCTB COOTBETCTB obBpeme 3HaHHUU B
Heo3moskHOC P N yrom yrom ’
Th OLEHHTE HBIX 3HAHUI. €M Tporpamme €M IIporpaMme COOTBETCTBYIO | 0OBEMeE,
3HaHus nomoTy TpeOOBaHHIA. HonymeHo MTOJITOTOBKH. MTOJTOTOBKH. aeM MIPEBBIIIAIONIE
S Hmenu mecto | MHOTO JonymeHno JomymeHo nporpaMme M IIporpamMmmy
BCIEICTBHE rpyObIe HETpyObIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKaza OmmnoOKH. OIINOKH. HEeTpyOBIX HECYIIECTBEHH 0e3 omuooK.
OmKO0K BIX OIIHOOK
o0yyarorieroc
sL OT OTBETA
IIponemoncTpu [IponemoHcT
IIponemoncTp P P P P
pOBaHEI BCe [IpomemoHCTpH | MPOBaHHI Bce
OtcytcTBHE HPOBaHBI IMponemoHcTp
Ipu pemenun OCHOBHBIE pOBaHBI BCe OCHOBHBIE
MUHHMAJTb- OCHOBHEIE HpOBaHEI BCE
N CTaHIAPTHBIX YMEHHUS. OCHOBHBIE yYMEHHUs,
HBIX YMEHHH. YMEHHUSL. OCHOBHEIE
3aa4 He Pewensr Bce YMEHHSI. pelieHs! Bce
HeBo3mox- Pemenst YMEHU,
MPOJIEMOHCTP OCHOBHEIC Pemens! Bce OCHOBHEIC
HOCTh TUIIOBBIE PpeIIeHbI Bce
MPOBaHBI 3aJa4i ¢ OCHOBHBIE 3a7a4u ¢
OLICHUTH 3aa4u C OCHOBHBIC
OCHOBHBIE HerpbeIMI/I 3aJ1a4u. OTJICJIbHBIMU
Ymenus HaIIM4ue HEerpyObIMU 3aJa4m.
N yMeHHUs. OIMOKaAMH. BrImotHeHBI BCe | HECYIIECT-
YMEHUN OIIMOKaMH. BeinosnHeHsl
BrinonHeHs! Bce 3aJlaHusd, B BCHHBIM
BCJICACTBHC BrinoaHeHbI BCC 3aJ1aHMs,
Hmenn mecto 3aJaHuUs, B MTOJTHOM HEIOYeTaMH,
OTKa3a BCE 3aJIaHM, B TIOJTHOM
rpy0bie [TOJIHOM 00BeME, HO BBITOJTHEHBI
o0y4aroniero- HO HE B obObeme 0e3
OILITMOKH. 00beMe, HO HEKOTOPBIE C BCE 3aJIaHUS B
csl OT OTBETA TTOJTHOM HE/I0YETOB
HEKOTOPBIE C HETOYESTaMH. MTOJTHOM
obOBbeme.
HEJI0YCTaMH. obObeme.
OtcyTcTBHE IIpu pemennn | Mmeetcs IIponemoncT- [Iponemonctpu | Ilponemoncrp | IIponemonctp
H BJIaJICHUA CTaHAapTHBIX MHWHUMAJIbHBI PUPOBAHBI POBaHBbI UPOBaHbI UpOBaH
ABbIKH o o
E— MaTepHAaIOM. 3ama4 He 1 Habop 0a3oBbIC 0a3oBbIC HaBBIKU TIPH TBOPYECKHUIT
HeBo3MokHOC IpOAEMOHCTP HAaBBIKOB I HaBbIKHU IIPH HaBBbIKH IIPH PECICHUA nmoaxona K




Th OLIEHUTH HMPOBAHBI pemenus peueHuu pelenuu HeCTaHJapTH peueHuro
HaJIM4ue 0a30BEIE CTaHAapPTHBIX CTaHAapTHBIX CTaHAapTHBIX bIX 3a1a4 0e3 HECTaHOapTH
HaBBIKOB HaBBIKH. 3aj]a4 ¢ 3aJ1a4 ¢ 3a1a4 0e3 OIIMOOK U BbIX 3a/ad4.
BCJICACTBHC HEKOTOPLIMHU HEKOTOPBIMH OIINOOK U HCOOYCTOB.
OTKa3a Wmenn mecto | gepoueramu. HeloueTaMu HEJI0YETOB.
obyuatomeroc | IPyoObie
51 OT OTBETA OIIMOKH.
IMIkana OLCHKH IIPpH HpOMe)KyTO‘lHOﬁ arTrecranuu
Ounenka YpoBeHb NOATOTOBKH
Bce xomneTeHmy (4acTi KOMIIETEHINIT), Ha GOPMHUPOBAHHE KOTOPHIX
[IpeBocxoxnro HarpasjeHa JUCHUILIMHA, CPOPMUPOBAHEI HAa YPOBHE HE HUKE
«IPEBOCXOTHOY
Bce kommereHnmu (4acTu KoMIeTeHIWil), Ha (GOpMHpPOBaHHE KOTOPBIX
OTnnyHO HarpaBJieHa TUCHUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE «OTIHIHO,
IpH 3TOM XOTsA OBl OJHAa KOMICTEHIWsS Cc(GOpPMHpPOBaHA Ha YpPOBHE
«OTJIIUIHO»
Bce kommereHmum (9acTH KOMIIETCHIHWH), HAa (OPMHPOBAHHE KOTOPBIX
3a4YTEHO Ouens xopomio HampaBlieHa IUCHWIUIMHA, C(OPMHPOBAHBI Ha YPOBHE HE HIDKE «OYCHB
XOPOIIIO», TIPX 3TOM XOTsI OBl OJHA KOMIIETESHIHS c(hOpMUpPOBaHA HA YPOBHE
«OYEHb XOpPOUIO»
Bce kommereHnmu (4acTu KoMIeTeHIWil), Ha (GOpMHpPOBaHHE KOTOPBIX
Xopouio HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HHXKE «XOPOLIOY,
OpU 3TOM XOTsA OBl OJHA KOMIETCHIUS Cc(HOpMUPOBAHA HAa YpPOBHE
«XOpOLLO»
Bce kommereHuuu (4acTh KoMIeTeHUuWil), Ha (OPMHUPOBAHUE KOTOPBIX
VY 10BIIETBOPUTEIBHO HampapjeHa JAWUCUMIUIMHA, C(GOPMUPOBaHBl Ha YPOBHE HE HHUXE
«yIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS Obl OJHAa KOMIIETEHIIUS
c(hopMHpOBaHA Ha YPOBHE «yJIOBJICTBOPUTEIHHOY
Xots Obl  OgHa  KOMICTCHITHS chopMEpoBaHA  Ha  YpOBHE
HeynosnerBoputesnbHo «HEYIIOBIICTBOPUTEIBHO», HU OIHA W3 KOMIETEHINH He chOopMUpOBaHa Ha
HE 3a9TCHO YPOBHE «ILIOXO»
ITnoxo XoTs OBl OZJHa KOMITETCHIIHS C(OPMHUPOBAHA HA YPOBHE «ILIOXO0Y
5.2. Tunosbie KOHTPOJILHBIE 32JaHUSI NI MHbIe MATEPUAJIbI, HE00X0UMbIE JIJIsI OLlEHKU

pe3yabTaToOB 00yUeHust

5.21 KoHTpoJibHBIE BONPOCHI

Bonpocut Koo ¢opmupyemoui komnemenyuu
1. TlonsaTHe yCTOMYMBOCTH MABMXKEHHSA. AHAJIW3 JIOKAJIBHOM YCTOMYMBOCTHU

COCTOSTHH paBHOBECHsI IMHAMHYECKUX cucteM. Teopema I'poOmana-XapTmana. TIK-13
2. HccnemoBaHne YCTOHYMBOCTH COCTOSHMH PAaBHOBECHS C HCIIOJIB30BaHHEM 1IK-13
MeToa hyHkumi JIsmyHoBa.

3. lnHaMH4YeCKHE CUCTEMBI TIEPBOTO TIOPSIKA. TIK-13
4. Tunbl COCTOSSHMH paBHOBECHUS B JBYMEPHBIX JUHAMUYECKHX CUCTEMax. I1K-13
Pa3zbuenne MmIOCKOCTH IapaMeTpoB XapaKTEPHCTHYECKOTO YPABHEHHMS 110 THUILY

€ro KOpHeH.

5. YcTOoH4MBOCTh MEPUOAMYECKUX IBIXKEHUM NAMHAMHUYECKHX CUCTEM BTOPOTO IIK-13
HopsAKa.

6. MeTo1 TOYEUHBIX NMPeoOpa30BaHUN Ul MCCIIENOBAHUS IIPEAEIbHBIX LUKIIOB I1K-13
JUHAMUYECKUX CUCTEM BTOPOTO MOPSJIKA.

7. YCTOWYMBOCTh NEPUOJUYECKUX JBUKEHUH MHOTOMEPHBIX JAMHAMUYECKHUX TIK-13
cucteM. MynbTHIUINKATOPBI IEPHOINIECKUX IBIKEeHNH. CeIoBbIe MpeiebHbIe




M KIJIBI.

8. YCTONUMBOCTh HEMEPHOAMUYECKUX IBIDKEHHH MHOTOMEPHBIX JUHAMUYECKHX
cucteM. [lokazarenu JIsnyHoBa.

IIK-13

9. Budypkamu cOCTOSHUH pPaBHOBECHS aBTOHOMHBIX IHHAMUYSCKUX CHCTEM
BTOPOTO TOPSiAKA: CeMJIO-y3loBast Oudypkamusa, Oudypkamus poKICHUAA
npenensHoro mukia (oudypkanns AampoHoa-Xorda).

IIK-13

10. «be3omnacHsIe» M «OTACHBIE)» TPAaHUIBI OOJIACTH YCTOHYHMBOCTH COCTOSHHS
PaBHOBECHSL.

IIK-13

11. Budypkauuyn aBTOHOMHBIX JIWHAMHYCCKHX CHCTEM BTOPOTO IOpSIIKA:
cenapaTpUCHBIE CBA3KH U METIH CenapaTpuc.

IIK-13

12. BI/I(l)ypKaHI/IH JIBOMHOTO npeacJIbHOTO IUKJIa B aBTOHOMHBIX JUHAMUYCCKUX
CHUCTEMaxX BTOPOI'O MOpsAaKa.

ITK-13

13. Bn(byplcaunﬂ MCTIN ceapaTprcChbl CCAJI0-y3Jia @ aBTOHOMHBIX JUHAMHUYCCKUX
CHUCTEM BTOPOI'O MOPsJAKA.

ITK-13

14. IlpuMeHeHne MeToja TOUYCUHBIX peoOpa3oBaHuil Il aHaIu3a OudypKauuun
JIBOMHOTO NpeAeIbHOr0 LUKIa B aBTOHOMHBIX AMHAMUUYECKUX CHCTEM BTOPOTrO
HOpAIKa.

ITK-13

15. AmnHanu3 yCTOMYMBOCTHM MEPUOJUYECKHX JBUKEHHUH MHOTOMEPHBIX
JUHAMHYECKUX CHCTEM (Ha TIpUMepe CHCTEeMBl C TPEXMEPHBIM (Pa30BBIM
IPOCTPAHCTBOM).

IIK-13

16. IlpumeHeHHWe MeTOJa TOYCYHBIX OTOOpPaXKCHWH [UIS  HCCIICIOBAaHUSI
YCTOMYMBOCTH TEPUOTUYECKUX JBHKCHHH B MHOTOMEPHBIX JHHAMHYECKUX
CHCTEMAX.

IIK-13

17. YcToHUMBOCT HEMOIBIKHOW TOUKH oToOpaxkeHus IlyaHkape, THIIBI
Ou¢ypkannii HENOABMXHOW TOYKHM NPH IEPEXOAe UYepe3 TPaHUIlbl 00IacTH
YCTONYMBOCTH.

IIK-13

18. Cemno-y3ioBas OudypKkais MNEPHOAUICCKUX JBHKCHUNH MHOTOMEPHBIX
JMHAMHYIECKUX CHCTEM.

ITK-13

19. Tlepexon K XaOTHYECKOMY IOBEIEHHWIO B MHOTOMEPHBIX TUHAMUYECKHX
CUCTEMAX 4epes nepeMexkaeMocts I tumna.

ITK-13

20. Cynepkpurudeckas OU(ypKaius yABOCHHs TEPHOAA MPEACIBHOrO IHMKIA B
MHOTOMEPHBIX JUHAMUYECKUX CHCTEMax.

ITK-13

21. Tlepexon K XaOTHUECKOMY IIOBEJCHHIO B MHOTOMEPHBIX JAMHAMUYECKHX
CHCTeMax 4epes3 MOCIIeI0BaTeIbHOCTh ONdypKayii yABOSHNUS MIEpUOA.

ITK-13

22. CyOkpurnueckass OMQypKamus yJBOSHHS IE€pPHOJAa NMPEACIHFHOrO IHUKJIA B
MHOTOMEPHBIX TNMHAMHUYECKHX cucTeMax. [lepexolr K XaoTHUeCKOMY MOBEAECHHIO
yepe3 nepemesxaemocts 111 tuna

ITK-13

23. budypkanus poxIeHns IBYMEPHOTO TOpa B MHOTOMEPHBIX JTUHAMHYECKHX
cucreMax. Pe3oHaHCHBIE IIpeAenbHbIe IUKIIBl U Kya3UIIepHOANYECKUE JIBHKCHUSL.
Du3nuecKkasi HHTEPIpPETaIysd BO3ZHUKAIOIIHUX PEKUMOB.

ITK-13

24. CyOxpurnueckass Oudypkanus IBYMEPHOrO TOpa B MHOTOMEPHBIX
JUHAMUYECKHX cHcTeMax. Ilepexo K XaoTHYECKOMY IIOBEICHHIO uepes
nepemMexaeMocTts Il Tumna.

ITK-13

25. HenokanbHble Oudypkauud MHOTOMEPHBIX JIMHAMHUYECKHUX CHUCTEM:
Ooudypkanus MeTIu cenaparpucsl CeIo-y3ia, oudypkaus MeTin cenapaTpuchl
ceano-okyca.

ITK-13

26. Crnenapuu mepexola K XaoTHYECKOMY TIOBEISHHIO: Kackaa Oudypkanuit
yJIBOCHHS IEPHOJIA, Pa3pyIlIEHHE IByMEPHOIO TOpa, IePeMeKaeMOCTh.

IIK-13

217. HpI/ICMI)I HCCIICJOBAaHUA NJTUHAMUYCCKUX CUCTEM BTOPOT'O MOPAAKA: KpI/ITepI/Iﬁ
OTCYTCTBUSA HNPCEACIbHbIX HUKIIOB, IMUKJIbI 0e3 KOHTaKTa, MOBOPOT BEKTOPHOI'O
oJIsA

I1K-13

28. Meron maznoro napamerpa (Meton [IoHTpsirMHA) MCce10BaHMs MTPEETbHBIX
IIVKJIOB B CUCTEMaXx, OJIM3KMX K HEJIMHEHHBIM KOHCEPBATHBHBIM CHCTEMaM.

IIK-13

29.  HenuHeWHBIH  OCHMUIATOP:  HOCTpOeHHME  (a30BOro  IOPTpeTa
KOHCEpBaTHBHOTO  HEJIMHEWHOrO  OCHWUIATOpa,  IEpUoa  KoyieOaHWH,
HEM30XPOHHOCTb.

I1K-13

30. OgHOMepHBIE OTOOpakKeHUS (HETOABWXHBIE TOYKM M HX YCTOWYHMBOCT,
oudypxanun).

IIK-13

31. Jloructuaeckoe oToOpaskeHHeE.

ITK-13




5.2.2 KoHTpoJbHas padoTa 1Jisi OeHKH KoMneTeHuuu «ITK-13»

Bapuanrt 1

3ananue 1. TlocTpouTs (a30oBbIid MOPTPET HETMHEWHOTO OCIUJUIATOPA C TIOTEHIIMAIOM V(X) BUIa

3amanue 2. s cucteMbl

dx/dt=y,

dy/dt=— (1 — rs)x — (r —s)y

MOCTPOUTh Ha TMJIOCKOCTH (I,S) 00NacTH, COOTBETCTBYIONIME pPA3NIUYHBIM THUIIAM COCTOSHUMN
paBHOBECHS.

3aganue 3. JluHaMHu4UecKas cucTeMa

dx/dt=y,

dy/dt=y — Ay—sin x

[P HEKOTOPBIX 3HAUEHMSIX MapaMeTpoB Y M A MMeeT NpelesbHbld 1uki. Omnpenenure xapakrep
YCTOWYMUBOCTHU ITOTO LUKJIA.

3ananue 4. Ilpu Kakux 3HaYEHUSX TAPAMETPOB P U L JUHAMHUYECKas CUCTEMA

dx/dt= p — cos X,

dy/dt=2p(A — sin x — uy)

HC UMCCT IPCACIIbHBIX TUKIIOB.

Bapmuanr 2

3ananue 1. Haiitu cocTosiHUS paBHOBECUS CUCTEMBI ypaBHEHUIN



ax . dy .
—=sinx, —==siny
dt dt

" OIIPCACINTDE XapaKTep COCTOSTHUM paBHOBECHUA.

3aganue 2. JluHamu4deckas cucteMa
dx/dt =y, dy/dt=y—(A+b cosx)y—sinx

UMeeT MPH HEKOTOPBIX 3HAYCHHSX MapaMeTpoB y,A,D merTmio cemapatpuc cemia. KakoB xapaktep
YCTOMYMBOCTHU MPEEIBHOTO UK, KOTOPBIM MOXKET POAUTHCS OT 3TOM MeTaun?

3anmanue 3. IlocTpouTh (a30BbIid MOPTPET HETMHEHHOTO OCHIIUIITOPA ¢ TOTeHIIManoM V(X) Buaa

v

Ba,I[aHI/IC 4, HpI/I KaKuX 3HAaUYCHUAX ITAPaAMETPOB P U L JUHAMHUYCCKasA CUCTECMaA

dx/dt = p —sinx,

dy/dt = 4p(A — 2c0s x — puy)

HE UMCCT NPCACIBbHBIX ITUKIIOB.

cronb3ys Gpyrkumo V(x)=(bx* +ay?)/2.

5.2.3 Bompocsl 11 codecenoBanus 1is oneHKkH kommereHuun «I1K-13»

1. Onpenenenne JMHAMHYECKON CUCTEMBI.
. IloHsiTHE COCTOSHUS U IPOCTPAHCTBA COCTOSHUN JUHAMUYECKHUX CHCTEM.
. IloHsiTHE BOIIIOLIMOHHOTO oreparopa 1 (pa30Boil TpaekTopuu.

. OCHOBHEIE KJIACCHI JUHAMHUYCCKUX CUCTEM.

2

3

4

5. IlonsiTHEe aTTpakTOpa IMHAMUYECKON CUCTEMBI.

6. Jlaiite onpeienieHue 00IacTH MPUTSHKEHUS aTTPAKTOPA.
7. Tunel aTTPaKTOPOB ABYMEPHBIX TUHAMUYECKHUX CUCTEM.
8. Ilonarue OudpypKauu TMHAMAYECKUX CUCTEM.

9. IlonsATHE yCTOMYMBOCTH JABMXKeHHUA. OnpeneneHue ycrounBocTH 1o JlamyHoBy. [lonsATHe
ACHMIITOTUYECKON YCTOHYMBOCTH, OPOUTHON YCTOHYMBOCTH, yCTOHYMBOCTH 110 [Tyaccony.

10. Kak mpoBOUTCS JTOKAJIbHBIN aHATU3 YCTOMYUBOCTH COCTOSIHUM paBHOBECHS?



11. Teopema I'poGana-Xaprtmana. [IoHATHE TOMOIOTHYECKON SKBUBAJIGHTHOCTH JUHAMUYECKUX
CHCTEM.

12. Teopema JIsmyHOBa 00 YCTOWYMBOCTH COCTOSIHUSI PAaBHOBECHS I10 IEPBOMY MTPUOIMIKECHHUIO.
Y CTOWYUBOCTD COCTOSIHUN PaBHOBECHS «B OOJIBIIIOM) U «B LIEJIOM.

13. Kpurepuii ycroituusoctu Payca-I"ypBuna.

14. UccnenoBanue yCTOWYMBOCTH COCTOSIHUN PAaBHOBECHS C UCIIOJIb30BaHUEM MeTo1a (PyHKIUI
JIanynosa.

15. Tunsl cocTosHMI PaBHOBECUA B JUHAMHUUYCCKHUX CHCTEMaxX BTOPOIr'o IopsaakKa. III/IanaMMa
p336I/I€HI/I${ IIIIOCKOCTH KOpHeﬁ XapaKTCPUCTHYCCKOI'O YpaBHCHHUA Ha obnactu ¢ Pa3JIMIHBIM THUIIOM
COCTOSIHUM PAaBHOBCCHUA B IMHAMHWYCCKUX CUCTCMAX BTOPOIr'o ImopsaaKa.

16. Jlaiite ompeneneHue XapaKTEPUCTUYECKOTO IIOKa3aTeas MPeAeJbHOTO IHKJIA B
JUHAMHYECKHUX CUCTEMaX BTOPOTO MOPAIKA U CPOPMYIHPYITE YCIOBHE YCTOMYUBOCTH MPEAEIBHOTO
IUKJIA.

17. Meron TOYEYHBIX MPEeOOpPa3OBaHUN I UCCIEIOBAHMS MPEACTbHBIX LHUKIOB JABYMEPHBIX
IUHAMHAYECKAX CUCTEM.

18. Teopema Kenurca o0 ycTOMYMBOCTH HEMOJBM)KHOM TOYKH TOYEUHOTO MPEoOpa3OBaHUS
oTpeska 0e3 KoHTakTa B ce0s1. Inarpamma Jlamepes.

19. YcnoBue ycTOMYMBOCTH MPEAEIHHOTO UK B MHOTOMEPHBIX JTUHAMUYECKUX CHCTEMAX.
20. aiiTe onpeneneHue JAIMyHOBCKOIO XapaKTepUCTUYECKOTO MTOKA3aTesl.

21. Ilonarue rpy0Ooctu auHamMuueckux cucteM. HerpyOble TpaekTopuu B AMHAMHYECKUX
cucremMax BToporo mnopsjaka. Ilepeuncnure mpocreiimme Ooudypkanuu B THHAMHYECKHX CHCTEMax
BTOPOTO MOPSAKA.

22. Oxapaktepu3yiiTe OH(YpKalHIO CEII0-y3JI0BOTO COCTOSIHHS DPAaBHOBECHS TPEACIHHOTO
UKJIa JUHAMHWYCCKUX CUCTEM BTOPOI'O IOpsaKa.

23. Onumure Oudypkanuo AnapoHoBa-Xonda. [loHaTus «Oe3omacHON» U «OMacHOM»
00JIaCTH YCTOMUMBOCTU COCTOSIHUSI pAaBHOBECHSI.

24. Onumute 6udypKaiuio NeTiiv cenapaTpuchl B IMHAMUYECKUX CHCTEMaX BTOPOTO MOPSAKA.

25. Onumunrte OUPypKauo ABOWHOTO NPEEIbHOTO IIUKIA B JMHAMHUYECKUX CUCTEMaxX BTOPOTO
MOpsIKa.

26. IloscHure METOJ HCCIENOBAaHUS YCTOWYMBOCTH IEPUOJUYECKUX JBM)KEHUH B
MHOTOMEPHBIX JUHAMMUYECKHUX CHCTEMax Ha MpUMepe TPEXMEPHOIN TMHAMUYECKOW CUCTEMBI.

27. O6bsACHUTE TOHSATHS MaTPULIBI MOHOJIPOMUHU U MYJIBTHILIMKATOPA MPEAETHHOTO IUKIIA.

28. Teopema 00 YCTOMYMBOCTH TMEPHUOJAMYECKOTO JIBIKCHHS B MHOTOMEPHBIX JTUHAMHYECKUX
CHUCTEMax.

29. Ilonstue otobpaxenus [lyankape cexkymield moBepxHOCTH B cebsi. KpaTHpIe HEMOIBHKHBIE
ToukH oToOpakeHus [lyankape. Y cToH4MBOCTh HEMOABMKHON TOUKU 0TOOpaxeHus [lyankape.

30. Tuns! 6udypkanuit HEMOABMKHBIX TOUeK 0ToOpakeHus [lyaHkape 1 COOTBETCTBYIOIIUX MM
MpeAeNIbHBIX [IUKJIOB.

31. M3o06pa3ute 00macTb YCTOHYMBOCTH HEMOJBMXKHOM TOUkM oToOpakeHus IlyaHkape Ha
mockoctd  (C,J) kod(hPUIIMEHTOB XapaKTePUCTHYECKOTO YpaBHEHUS pz—Cp+J:0 U TIOSICHHUTE
xapakTep Oudypkamuii mpu mepexojie Yepe3 rpaHullbl 00IaCTH YCTOMYUBOCTH.



32. OnumuTe ceaio-y3JIoByo OndypKamuio IpeIeasHOTO KA.

33. Onumute Oudypkauio yaBoeHus nepruoia IpeaesibHOTO IUKIIA.

34. Onumute 6udypKauo poxkACHUS IBYMEPHOTO TOpa U3 MPEIeIbHOrO IUKJIA.
35. OnumuTe OudypKauio MOTEPH CUMMETPUH.

36. MN3o0paszure 3aBUCHUMOCTH (Pa30BOIl TNEepeMEHHOW OT BpPEMEHU IS JABYXYaCTOTHOTO
KoJie0aTenbHOro ABMKeHus. Koria oHo OyneT meproJinyeckuM, 1 KOra — KBa3uIepHoJHIecKuM?

37. IlosicHuTe MEXaHU3M [IEPEX0/a K Xa0Cy 4epe3 IMepeMexaeMoCThb.

38. IlosicHuTe MeXaHU3M Iepexo/ia K Xaocy uepe3 Mocae10BaTeIbHOCTh Oudypkaiuii yaBoeHus
nepuoja.

39. TIlosicHuTe MeXaHNW3M BOZHUKHOBEHHUS Xa0ca 4epe3 pa3pylleHrne AByMEPHOro Topa.

40. Onumure npuemMbl KaueCTBEHHOIO MCCIEAOBAHUS HEJIMHEHHBIX JAMHAMUYECKUX CHCTEM
BTOporo mnopsiaka (kpurepuil benaukcona—/lronaka, MeToJ LMKIOB 0€3 KOHTakTa, IOBOPOT
BEKTOPHOTI'O MOJIs).

41. OnumuTe anropuTM IMOCTPOCHUS (Pa3z0BOTo MOPTPETa KOHCEPBATUBHBIX TUHAMHYECKUX
CHUCTEM BTOPOIO IOPSIKA.

42. Onumure 6udyprauu 0JHOMEPHBIX 0OTOOpPaKEHUH.

5.2.4 Ilpumep 3a1a4, BBIHOCUMBIX HA 3K3aMeH

3agaum 1. [Toctpouts (pa3oBbIe MOPTPETH CHCTEM:

ax = x® —ax? —2a’x, a>0,
dt

ax_ X*+2x%+1-D,

dt

%zaXE' —bx, a>0

dt

B 3aBUCMMOCTH OT ITapaMETPOB a H b.
33}13‘13 2. HccnegoBaTh 4ucCiIo Hu YCTOI‘;I‘II/IBOCTB COCTOSIHUM paBHOBECHUS JUHAMHUYECKOH

CUCTCMbI
dx
at —(x* —ax + p)

3agaya 3. HaifTu cOCTOSIHHS paBHOBECHSI M MPOAHATU3UPOBATh HMX YCTOWYHBOCTH B
3aBUCHMOCTH OT I1ApaMeTpOB M U J B CUCTEME

%—mx+y—xz ﬂ——x %——gz+gx

dt Codt "odt

3anaua 4. UccnenoBaTh yCTOWYMBOCTH HYJIEBOTO MOJIOKEHUSI PABHOBECHS CUCTEMBI
dx d

et mx® + x°, d—¥=—bx+ ny®, rae a,b,m,n>0,

6. YueOHO-MeTOAMYecKOe M NMHPOPMAIMOHHOE 0O0ecTiedeHue TUCHUTLINHBI
a) OCHOBHAas JIuTeparypa:
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1. Bbyrenun H.B., Heiimapk FO.U., ®ydaes H.A. Beenenue B Teopro HETMHEWHBIX KOJIEOaHUH.
M.: Hayka, 1976 r. (62 3k3)
2. Hexopkun B.JM. Jlekuuu no ocHoBam Teopun konedanuid. H. Horopon, HHI'Y, 2012. (152
9K3)
0) OTIOJTHUTEIbHAS JTUTEPATYpa:

1. AnpponoB A.A., Burt A.A., Xaiikuna C.O. Teopus konebanuit. M. 1981. — 567 c. (37 3k3).

2. Heiimapk 10.1. Jlunamudeckue cUCTeMbl U yIpaBisieMble mponecchl. M.: Hayka, 1976. -336
c. (37 ak3)

7. MartepuaabHO-TeXHUYECKOE o0ecnevyeHne TUCIHMINHbI

[TomereHust MpeCTaBIAIOT CO00M y4eOHbBIE ayJUTOPHH ISl MPOBEACHUS y4eOHBIX 3aHSATHH,
MPEIYCMOTPEHHBIX TMPOTPAMMOM, OCHAIICHHBIE OOOPYIOBAaHUEM M TEXHUYECKUMH CpPEICTBAMHU
oOy4eHwUs.

[TomemeHust ISl CaMOCTOSITENIBHONH pabOThl  OOYYAIONIUXCS OCHANICHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOUYEeHUS K ceTd "HMHTepHer" W oOecmedeHbl OCTYIIOM B
NEKTPOHHYIO0 MH(DOPMAIIMOHHO-00pa3oBaTesbHy0 cpeny HHIY.

[Iporpamma cocraBieHa B coorBercTBuu ¢ TpeboBanusmu OC HHI'Y 01.03.02 TlpuknagHas
MareMaTruka u I/IH(i)OpMaTI/IKa.

ABTOp: K.(p.-M.H., nouieHT kadeaps [IM Hukudoposa U.B.

Penensent: a.1.1H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3apenyromumii kapeapoit [IM: 1.¢.-m.H. iBanuenko M.B.

ITporpamma o1o0peHa Ha 3aceAaHUU METOINYECKON KOMUCCHM MHCTUTYTa MH(OPMAIIMOHHBIX
TEXHOJIOTUH, MaTeMaTUKU U MeXxaHuku oT 1 nexabpst 2021 roxa, mporokom Ne 2.
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