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1. Mecto mucuuniauHbl B cTpykrype OOIL
Hucuunimua b1.B.JIB.01.02 «BBegeHue B HENMHEHWHYIO AWMHAMUKY» OTHocuTrcs K yactu OOIl

HarnpasieHus: noaroroBku 020302 dynaamenTtanpHas uHGOpPMATUKA U MHGOPMAIIMOHHBIC TEXHOJIOTHH,

dbopMupyemMoil yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOUICHHIA.

2.

[Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHbIE C IITIAHUPYEMbIMU

pe3yJibTaTaMH OCBOEHHs 00pa30BaTeIbHOM NPOrpaMmMbl (KOMIETEHIUAMH H HHIAKATOPAMH
JMOCTHIKEHUS] KOMIIeTeHIIUi)

I[Inanupyemsbie pe3yJbTaThbl 00y4eHUs MO AUCHUILIHHE (MOAYJII0), B
COOTBETCTBHH ¢ HHAUKATOPOM JAOCTH:KEHHSI KOMIIeTeHIUH
dopmupyembie
PMHPY Hnankarop HaumeHoBaHue
romneTeninin AOCTHIREHIS Pe3yabraTnl 00yuyenust OUEHORHOTO
(xom, comeprxanue KOMIIeTeHIuu™ Y y cpeacTBa
0 AUCIUILINHE® *
KOMITETEHITHH) (xox, conmepxanue
HWHAWKATOpa)
TIK-2. Cnocoben k [1K-2.1. 3HaeT OCHOBEI | 3Haem: OCHOBHbIE MePMUHbL, ROHAMUS U MemOoObl Cobeceoosanue
npuUMeHenuio Hay4HO- HeNUHEUHOU OUHAMUKU, NpUMeHseMble OISl
00WeHayuHbIx ) HCCIIeI0BATEIbCKOM AHAU3A U UCCTIeO08AHUS NOBCOCHUSL KOHKDEMHbIX
0a306b1x 3HaANHUL eSTENbHOCTH B duHaMqueCKux 00beKmos, 0CHO8Hble Dupyprayuu
mamemamuseckux | oo HEeNUHEUHbIX OUHAMUYECKUX CUCTEM U MEXAHUMbI
U ecmecmeeHHbIX nepexooa K Xaomuueckum pexicumam, npuemsl
nH(OPMAITMOHHBIX .
Hayx, . UCCe008aAHUSL OUHAMUKU HEIUHEIIHBIX CUCTEM
dynoamenmansnon | TEXHOTOTHH, UMCCT | ¢imopoco nopsadka.
ungopmamuru u HAy4yHblE 3HAaHUS B
ungopmayuonnelx | TCOPHHU
mexnono2utl; MH(OPMAITMOHHBIX
cnocobrocm CUCTEM.
NpuUMeHsms 6 T1K-2.2. YMeer Ymeem: ucnonvzosamv memoovl u npuemvl 3aoaua
gpod)eccuonaﬂbyou HPUMEHSTH HEeNUHEUHOU OUHAMUKY NPU peueHUU KOHKPemHublx |  (npaxmuyeckoe
esimelbHocCmu TIOJTyYCHHbIC 3HAHHS B 3a0ay duHaMLfKu cucmenm, NAAHUPOBaAms 3a0anue)
CO6peMenHble 06IacTi sblyUCIUMENbHBLI IKCnepumenm Ha IBM. Koumponvnas
A3bIKU pa60ma
HDOZDAMMUPOBAHUS (hyHIaMEHTAITBHBIX
U Menmodu HAy4YHBIX OCHOB
napainenvHoll Teopun HHpOpMaLUn
obpabomxku U peuiarb
OaHHbIX, CTaHJapTHBIE 33/1a4U B
onepayuonibvle cOOCTBEeHHOU HAYYHO-
cucmemboi, HCCIIEI0BATENIbCKON
Zﬂzkmpo””ble JIESITETbHOCTH.
uoawomexu u T11K-2.3. WNmeert | Bradeem ocrhosnvimu memooamu u 3adaua
ZZZZZZZenp ocpamm, HPAKTUYECKUH  OIBIT npeoCcmagieHUsIMU HeTUHEeIHOU OUHAMUKU U (npakxmuueckoe
HAYYHO- mexHoI02uUell bINUCTUMETbHO20 IKCNEPUMEHMA 3adanue)
TNEeXHONO2UU. .
HCCIICI0BATEIBCKOI npu npogedeHuUY Ucc1e008anull OUHAMUKY Koumponvnas
KOHKDEMHbIX 00BEKMO8 U CUCMEM. paboma
JIEATEIIHOCTHA B
obmactu
MH(OPMAITMOHHBIX
TEXHOJIOTHH.

3. CTpyKTYypa U cofep:KaHHe AUCHUIITUHBI

3.1. TpynoeMKoCTh THCHUTLIAHBI

Ounas popma o0yueHus

Oomast Tpy10eMKOCTh

33ET

2




YacoB mo yuedGHOMY ILIAHY 108

B TOM YHuCJIE

ayAMTOPHbIE 3aHATHS (KOHTAKTHAas padoTa): 33
- 3aHATHUS JIEKIIMOHHOT0 THIA 32
- 3aHATHUS CEMHHAPCKOI0 THIA
- 3aHATHSA J1a00pPaTOPHOI0 THIIA
- Tekymuii KoHTpoJb (KCP)

caMmocTosiTe1bHas padora 75

HpOMe)KyTO‘lHaH aTrecranusa — 3a4erT

3.2. Conep:xanue JUCHUNIMHBI

B Tom uncne
KonrakrHas padora (pa6ora Bo g
B3aUMO/JEHCTBUM C MpenojaBaresieM), L§ -
yacpl. U3 HUX 2 3
=«
HaumeHoBaHue 1 KpaTKoe cofep:KaHUEe Pa3Iea0B U TeM Beero g 5
AUCHUILIHHBI (aach1) o ° = 5
o = S $ £
[ =) = =2
S & o 3 E’
E = 2 ® S e
= = = = = = ]
= o = < = [ S s
- = = = ==} < " &« =) = =l
EEE = EE| 58 E 5 2
=2: | 52E 395 2 |C¢
oM = = o 1> = o = o m
Tema 1. BBenenue. MaTtemaTiuecKkoe MOIEIMPOBAHHE B o8 8 8 20
HCCIIEOBAHNY HETUHENHON TUHAMUKH.
Tema 2. OcHOBHBIE IOHATHS HEJIMHEHHON JTUHAMUKH.
Y cTOMYUBOCTD COCTOSIHUN paBHOBECUS 28 8 8 20
1 TIEPUOANYCCKIX IBIKCHUH.
Tewma 3. budypkamyn, Ka4ecTBCHHbIE METOIBI H IPUEMBI
HCCIIEOBAHMS HEJMHENHBIX TUHAMHYECKUX CUCTEM. 28 8 8 20
Tema 4. KomnproTepHOE MOJICTHPOBAHUE B UCCIICTOBAaHUN
HEIVHENHBIX TUHAMAYECKUX CHCTEM. 23 8 8 15
Texymuit koutpois (KCP) 1 1
[IpomexyToUHas aTTecTaIus —3a4eT
HUroro 108 32 33 75

Texyiuii KOHTPOJIb YCTIEBAEMOCTH peain3yercs B (hOpMe OMPOCOB Ha 3aHATUAX JIEKIIMOHHOTO THUIIA.
[TpoMexyTouHas aTTeCTalUs MPOXOIUT B TPAAUIIMOHHOM hopme (3auer).

4. Y4yeOHO-MeTOAUYECKOe oO0ecleyeHHMe CaMOCTOSITEIbHOH padoThl  00y4arommxcst
Hanonnenue o0bemMa 4acoB CaMOCTOSITENIBHOM pPabOTHI 0OydarolmuXcsl MPEeayCMOTPEHO B BHJE
00pabOTKM U OCMBICTICHUS MH(pOpPMAIMK, TOTYYEHHOW B XOJ€ JIGKIIMOHHBIX 3aHATHUH, , a TaKXKe B
BUJIC BBIMOJHEHUS 3aJaHUN JUIsI MHAWBUIYAIBHOM M CaMOCTOATENBbHOM pPabOThI, MOATOTOBKU K
KOHTPOJILHOM paboTe u K 3a4eTy. CamMocTosATeNbHas padoTa MOKET MPOUCXOJAUTH KaK B UATATLHOM
3aje OUOIMOTEKH, TaK ¥ B JOMAIIHUX YCIOBHUSX.
Texyiuii KOHTPOJIb CAMOCTOSITENILHOM pabOThl OCYIIECTBIISETCS B BUE OLEHKU YCIEHNIHOCTH
BBITOJIHEHUS 9THX 331aHUH.




KonTponbHble BOmpochl W 3aJaHUs A MPOBEACHUS TEKYIIEro KOHTPOIS M MPOMEXYTOYHON

aTTCCTAllUU 110 UTOraM OCBOCHHUA NUCHUIIIIMHBI IIPUBCACHBI B I1. 5.2.

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

5.1.

Onucanue MKAaJ OleHUBAHUS pe3yabTaToB oﬁyqe}mﬂ Mo JTMCHMIIJINHE

Yposenp IlIkana onennBanusi cGOpPMHPOBAHHOCTH KOMIIETEHIIU
chopmMupoBaH
HOCTH HEYJ0BJIETBO | YIOBJIETBOPH
. TJI0X0 XOpoio 04YeHb XOPOLIO OTJIMYHO MPEBOCXOIHO
KOMIIETEeHIU A PUTEJIBHO TEJIBHO
(uHaUKATOPA
OCTH KEHHU S
r He 3aureno 3aureHo
KOMIIeTeHIUi1)
OrcyTrcTBUE
3HaHUU
VpoBeHb YpoBeHb
TEOPETUIECKO . N
YpoBeHb MuHumaneHO | 3HaHUH B 3HAaHUH B YpoBeHb
ro Marepuana. N . o
3HAHUI HIDKE | JTOMYCTHMBIN obObeMe, o0BeMe, 3HaHUU B YpoBeHb
MHUHHAMAJTb- OBEHb COOTBETCTBYIO COOTBETCTB obnreme 3HaHHUU B
HesosmosxHOC P N yrott yiom ’
B OLCHNTS HBIX 3HAHHH. €M rporpamMme eM Mporpamme COOTBETCTBYIO | 0OBEME,
3HaHus nomoTy TpeOOBaHHA. Jonymeno MTOJITOTOBKH. MIOJATOTOBKH. eM MIPEBBILIAIONIE
— Nwmenu mecto | MHOrO JomnymeHo JomyiieHo rporpamme M Iporpammy
BCICICTBHE rpyObIe HETpyObIX HECKOJIbKO HECKOJIbKO MO/ITOTOBKH, MOATOTOBKH.
oTKa3a OLIHOKH. OIIHMOKH. HETpyOBIX HECYILECTBEHH 6e3 ommooK.
ommroOoK BIX OIIHOOK
oOyyarorieroc
s1 OT OTBETA
IIponemoncTpu [IponemoHcT
IIponemoncTp P P P P
pOBaHEI BCe [IpomemoHCTpH | MPOBaHHI Bce
OrcyTrcTBUE HPOBAHBI [IponemouncTp
[Ipu pemenun OCHOBHBIE pOBaHbI Bce OCHOBHBIC
MUHHMAJTb- OCHOBHEIE HpOBaHbI BCE
N CTaHIAPTHBIX YMEHHUS. OCHOBHBIE yMEHHus,
HBIX YMEHUH. YMEHHUSL. OCHOBHEIE
3a/a4 He Permensl Bce YMEHHUS. pelIeHbI Bce
HeBo3mox- Pewenst YMEHU,
MPOJAEMOHCTP OCHOBHBIC Pemrens! Bce OCHOBHBIC
HOCTh THIIOBBIE PpeIeHbI Bce
HPOBaHbI 3a/1a4u ¢ OCHOBHBIE 3a7a4u ¢
OLICHUTD 3a/1a44 ¢ OCHOBHBIC
OCHOBHBIE HerpyObIMH 3aJ1auu. OTICITBHBIMU
Ymenus HaIIM9ue HEerpyObIMU 3aJa4n.
N yMeHHUs. OINOKaMH. BrImostHeHBI BCe | HECYIIECT-
YMeHU# OIIUOKAMH. BrmonHeHsI
BeimoniHeHs! Bee | 3aiaHus, B BEHHBIM
BCJIE/ICTBUE BoinonHeHst BCE 3aJ[aHU,
Hmemn mecto 3aJaHus, B MTOJTHOM HEIOYeTaMH,
OTKa3a BCE 3aJIaHM, B TIOJTHOM
pr6I>IC MOJIHOM 00BeEME, HO BBIMOJTHEHBI
00yyaroiero- HO HE B o0BemMe 6e3
OINMOKH. o0beMe, HO HEKOTOPBIE C BCE 3aJ[aHUS B
cs OT OTBETA TTOJTHOM HEZ0YETOB
HEKOTOPBIE C HETOYCTAMH. MTOJTHOM
oOneme.
HEe/I0YeTaMH. obneme.
OtcytcTBHE IIpu pelmenun
BJIAJICHUS CTaHIaPTHBIX Nwmeercs [TponeMoHCT- [IponemoHCcTpH n
0JIEMOHCT
MaTepHAaIOM. 3a/may He MUHHMAIIGHBl | PUPOBAHBI pOBaHBI P P [IpoxemoHcTp
N HPOBaHbI
Heso3smosxHoc | mpomemonctp | i Habop 0azoBbIe 6a30BbIC P HUPOBaH
HaBBIKH IIPpU o
Tb OLICHUTH UPOBAHBI HABBIKOB IS HAaBBIKU TIPU HaBBIKU TIPH P TBOPYECKHUIT
CIICHUH
HaIIM4ue 6a30BbIe peteHus peteHnn peteHnn P MOJIXOJT K
Hasbixu HECTaHAAPTH
HaBBIKOB HaBBIKU. CTaHAApTHBIX CTaHIAapTHBIX CTaHIapTHBIX peueHuro
BIX 3a1ay 0e3
BCJIEJICTBUE 3a1a4 ¢ 3a1a4 ¢ 3ama4 6e3 6 HEeCTaHIapTH
OomuOOoK U
0TKa3a Wmenu MECTO | HeKOTOPBIMHU HEKOTOPBIMU OIIHOOK U BIX 3a]a4.
HEJIOYETOB.
06yqa}0meroc pr6BIe HEI0YETAMU. HEI04YETAaMU HEIO0YETOB.
s1 OT OTBETA OIINOKH.




Ikaja oneHKH NpH MPOMEKYTOYHOM aTTeCTAMHU

Onenka

YpoBeHb NOATOTOBKHU

3a4TCHO

IIpeBocxonHo

Bce kommereHnny (YacT KOMITETCHINH), Ha (POPMUPOBAHHE KOTOPHIX
HalpaBJieHa IUCUUIUIMHA, cOPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXO/IHO»

OTan4HO

Bce kommereHnmu (4acTu KOMIIETEHIHWI), Ha (opMHpOBaHHE KOTOPBIX
HarpaBjeHa AUCIMIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE «OTIMYHOY,
Opyu 3TOM XOTs OBl OfHA KOMIIETeHIMsS cQopMHpOBaHa Ha YpPOBHE
COTITMIHO»

Od4eHpb XOpOoIIo

Bce kommereHnum (4acTH KOMIIETCHIHWH), Ha (OPMHUPOBAHHE KOTOPBIX
HalpaBlieHa NUCLUIUINHA, CHOPMUPOBAHBI Ha YPOBHE HE HIDKE «OYCHb
XOPOLIO», IPH 3TOM XOTs OBl OJJHA KOMIIETSHIUS C(OPMHUPOBAaHa Ha YPOBHE
«OYEHb XOPOILIO»

Xopoo

Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
HampaBlieHa JIHUCUUIUIMHA, c(OPMHUPOBAHBI HA YPOBHE HE HMXKE «XOpOLIOY,
OpH 3TOM XOTS OBl OJHA KOMIETCHIHS c(OPMUpPOBaHA Ha YpPOBHE
«XOpOLIOY

VY 10BIIETBOPUTEIBHO

Bce xomnereHuum (4acth KOMIeTeHUMI), Ha (HOPMHPOBAHHE KOTOPBIX
HampapjeHa JAWUCUMIUIMHA, Cc(GOPMUPOBaHBl HAa YpPOBHE HE HHXeE
«yIOBJICTBOPHUTEIILHO», IPHU O3TOM XOTs Obl OJHA KOMIIETEHIIMS
c(OopMHUpPOBaHa HA YPOBHE «Y/IOBJIETBOPUTEIHHO)

HeynosnerBopuresbHo

Xors  Obl  OmHA ~ KOMIICTCHIUS  CcPOpMHpOBaHA  HAa  ypPOBHE
«HEYIIOBJICTBOPUTEIBHO», HU OJ[HA U3 KOMIICTEHIMI He cHOpMHUpPOBaHA HA

HEC 3a4TCHO
YPOBHC «IJIOXO»

[Toxo Xots OBl OZTHA KOMIIETEHINS C(OPMUPOBAHA HA YPOBHE IIJIOXO0)

5.2. TunoBble KOHTPOJIbHbIE 32JaAHHS HJIH HHbIE MATEPHAJIbI, HEOOX0AUMbIE ISl OLIEHKH

pe3yabTaToOB 00yUeHust

5.21 KoHTpoJibHBIE BONPOCHI

Bonpocut Koo ¢opmupyemoui komnemenyuu
1. TlonsTHe YCTOWYMBOCTH JABWXCHHSA. AHAINW3 JIOKAIBHOW YCTOHYHBOCTH

COCTOSIHHI paBHOBECHS TMHAMHYECKHX cucTeM. Teopema I'pobmana-XapTmaHa. TIK-2
2. HccnenoBaHrue YCTOHYMBOCTH COCTOSHMM PABHOBECHS C HCIIOJIB30BaHHEM IIK-2
Merona pynkuuit JIsnyHosa.

3. JlnHaMH4YeCcKHe CUCTEMBI IEPBOTO MOPSIKA. 1IK-2
4. Tumbl COCTOSHMH paBHOBECHS B JBYMEPHBIX JIHHAMHYECKHX CHCTEMax. 1IK-2
Pa30OueHne MIOCKOCTH MapaMeTpoOB XapaKTEPHUCTUYECKOTO YPAaBHEHHS IO THUILY

€ro KOpHeH.

5. YCTOHYMBOCTh MEPUOJMYECKUX JABMXKEHUN NHHAMUYECKHMX CHCTEM BTOPOrO [1K-2
MOpsAKA.

6. Metonl TOYEeUHBIX NMpeoOpa3oBaHMU VISl UCCIIEIOBAHMS NPEEIbHBIX IHKIIOB IIK-2
JUHAMUYECKUX CUCTEM BTOPOTO MOPSJIKA.

7. YCTOMYMBOCTB NEPUOAMYECKHX IBHIKEHHH MHOTOMEPHBIX IMHAMHYECKHX IIK-2
cucteM. MynbTUIUINKATOPBI NEPUOIUUECKUX JBMKEHUN. CenoBble NMpeebHbIe

IIUKJIBL.

8. YCTONUMBOCTh HEMEPHOAMYECKUX IBIDKEHHA MHOTOMEPHBIX JUHAMUYECKIX IIK-2
cucreM. [lokaszarenu JlsnyHoBa.

9. budypkamuu cocTOSIHMH paBHOBECHS ABTOHOMHBIX JAWHAMHYECKHX CHCTEM 1IK-2
BTOPOTO TOpSAKA: CemIo-y3moBast Oudypkamust, Oudypkanus poxaeHHS

npeaenapHoro nukia (budypkamust AHIpoHOBa-Xomdha).

10. «be3omacHbIe» M «OMACHBIE» TPAHUIIBI O0NACTH YCTOWYMBOCTH COCTOSIHHUS 1IK-2
paBHOBECHSL.

11. budypkarmmyu aBTOHOMHBIX JWHAMHYECKHX CHCTEM BTOPOTO TOPSIKA: TIK-2
cenapaTpUCHbIE CBA3KH U METJIH CenapaTpuc.




12. Budypkauust ABOHHOrO MpPEAEIbHOrO IUKJIAa B aBTOHOMHBIX JTUHAMUYECKHX TIK-2
cucTeMax BTOPOro MOpsaKa.

13. budypkauus netiam cenapaTpuchl CeUI0-y3Jla a aBTOHOMHBIX JIUHAMHUUYECKHX IIK-2
CHCTEM BTOPOTO MOPSAKA.

14. IlpuMeHeHne MeTo/la TOYEUHBIX PeoOpa3oBaHMi Il aHaIu3a OudypKauuu IIK-2
JIBOMHOTO NpeAeIbHOr0 LUKIa B aBTOHOMHBIX AMHAMHUYECKUX CHCTEM BTOPOTO
HOPSIAKA.

15. Ananu3 yCTOHUMBOCTH NEPUOJUUECKUX  JBIJKEHHMH MHOTOMEPHBIX IIK-2
JVUHAMHYIECKUX CHCTEM (Ha TIIpUMEpEe CHCTEMBI C TPEXMEPHBIM (Pa30BBIM
MIPOCTPAHCTBOM).

16. TlpumeHeHHWe MeETOAAa TOYEYHBIX OTOOpaKEHWH I WCCIEIOBAHUS TIK-2
YCTOWYMBOCTH MEPUOJMYCCKUX [BIDKCHHH B MHOTOMEPHBIX JAMHAMHUYECKHX
CHCTEMAX.

17. YcToiumBOCTF HEMOIBIKHOW TOUKH oToOpaxeHus IlyaHkape, THIIBI IIK-2
Oudypkannii HETMOABIKHONH TOYKM TPH Iepexone dYepe3 TpaHHIBl 00JacTu
YCTONYHMBOCTH.

18. Cenno-y3noBass OudypKalyss NEPHOJUYECKUX JBIKEHUH MHOTOMEPHBIX IIK-2
JUHAMUYECKHUX CHCTEM.

19. Ilepexon K XaOTHUYECKOMY IOBEIEHHIO B MHOTOMEPHBIX JAMHAMHUYECKHX TIK-2
cHcTeMax uepe3 mepeMexaeMocts [ Tuna.

20. Cynepkputnyeckas oupypkanusi yIBOSHUSI NEPHOJA NPEAEIFHOIO UKIa B 1IK-2
MHOTOMCPHBIX TUHAMWUYCCKHUX CUCTEMAaXx.

21. Ilepexox K XaoTH4YECKOMY IIOBEACHHIO B MHOTOMEPHBIX IHHAMUYECKUX 1IK-2
CHCTeMax Yepe3 MOCIIeI0BaTeIbHOCTh ONdypKayii yABOCHNUS IIEpHOA.

22. CyOkpurnueckas Ou(ypKarus yJBOCHHS INEPHOJA MPEACITBHOTO IHUKJIA B IIK-2
MHOTOMEPHBIX TNHAMHUYECKHX cucTeMax. [lepexon K XaoTHYECKOMY MTOBEICHHIO
yepe3 nepemesxaemocts 111 tuna

23. budypkanus poxIeHNs IBYMEPHOTO TOpa B MHOTOMEPHBIX JMHAMHYECKHX IIK-2
cucteMax. Pe3oHaHCHBIE IIpeAENbHBIC IUKIIBI M Kya3HIIEpHOANIECKUE IBHKCHUSL.
Puznyeckast HHTEPIPETANHUS BO3HUKAIOIINX PEXKUMOB.

24. CyOxputmyeckas Oudypkamus IBYMEPHOTO TOpa B MHOTOMEPHBIX IIK-2
JUHAMHYECKUX cHCTeMaX. [lepexol K XaoTHYECKOMY IIOBEICHHUIO Yepe3
nepemMexaeMocTts Il Tuna.

25. HenokanbHble Oudypkauud MHOTOMEPHBIX JMHAMHUYECKUX CHUCTEM: 1IK-2
Ooudypkanus meTiu cenaparpuchl Ceio-y3ia, oOudypkaus MeTin cenaparpucsl
ceano-okyca.

26. CueHapud mepexola K XaOTHYECKOMY IMOBEICHHIO: Kackaja OudypKarfuii TIK-2
YIBOCHHS NEpHOJIa, pa3pylIeHHe ABYMEPHOTO TOpa, HepeMeKaeMOCTb.

27. IlpueMsbl UCCIEeOBaHMS JUHAMHUYECKUX CUCTEM BTOPOTO MOPSAKA: KPUTEpU TIK-2
OTCYTCTBUS TPEHCITHHBIX IMKIOB, IUKIBI 0€3 KOHTAKTa, MOBOPOT BEKTOPHOTO

TOJISt

28. Metox maioro mapamerpa (Meto] [IoHTpAruHAa) UCCIIeJOBAaHUS TPEAeTbHBIX TIK-2
IIUKJIOB B CHCTEMaX, OJTM3KHUX K HEJIMHEHHBIM KOHCEPBAaTHBHBIM CHCTEMaM.

29.  HenwHeiWHBIH  oCHWIUIATOP:  TOCTpoeHHWE  (a30BOIO  IMOPTpeTa IIK-2
KOHCEPBATHBHOTO  HEIMHEHHOTO  OCHHIJUIATOpa,  IMEpHoA  KoJeOaHWMiA,

HEH30XPOHHOCTb.

30. OgHOMEpHBIE OTOOpakeHUs (HETOABIKHBIE TOYKH M HX YCTOWYHBOCTD, IIK-2
oudypxanun).

31. Jloructuaeckoe 0TOOpakeHHe. ITIK-2

5.2.2 KouTpoabHas padoTa 115 oueHKH KomneTeHunu «I1K-2»

Bapmuanr 1

3amanue 1. IlocTpouTh Ga3oBeIii MOPTPET HETMHEWHOTO OCHUIUIATOPA C TIOTEHIIMANIOM V(X) BUaa
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3amanue 2. s cHCTEMBbI

dx/dt=y,

dy/dt=— (1L — rs)x — (r —s)y

MOCTPOUTh Ha TuIOCKOoCcTU (I,S) OOJAcTH, COOTBETCTBYIOIIME PA3JIUYHBIM THUIIAM COCTOSIHUM
paBHOBECHSI.

3amanue 3. JluHaMHuUecKas cucTeMa
dx/dt=y,
dy/dt=y — Ay—sin x

IIPY HEKOTOPHIX 3HAYEHUSAX MAapaMeTpoB Y U A UMeeT HpeleibHbld 1uki. OnpenenuTe Xapakrep
YCTOMYHMBOCTH 3TOTO LUKJIA.

3a,Z[aHI/Ie 4. HpI/I KaKuX 3HAaUCHUAX ITapaMETpPOB p U L JUHAMHUYCCKasA CUCTEMA

dx/dt= p — cos X,

dy/dt=2p(A — sin x — uy)

HC UMCCT NMPECACIIbHBIX TUKIIOB.

Bapmuanr 2

3ananue 1. HallTu cCOCTOSIHUSI paBHOBECHS CUCTEMBI YPABHEHUI

dx . dy .
—=sinx, —==siny
dt dt

Y OIIPENIETUTh XAPAKTEP COCTOSIHUN PABHOBECHSI.

3anmanue 2. JlnHaMu4deckas cucTeMa
dx/dt =y, dy/dt=y—(A+b cosx)y—sinx

UMEET MPH HEKOTOPBIX 3HAYCHUSIX TapaMeTpoB y,A,b mermio cemapatpuc cemna. KakoB xapaktep
YCTOMUYMBOCTHU MPEAEIBHOIO LUK, KOTOPBIA MOXKET POJAUTHCS OT STOM MeTaun?



3anmanue 3. IlocTtpouTh (a30BbIid MOPTPET HETMHEWHOTO OCIUIUIATOPA C TIOTeHIInaIoM V(X) Buaa

v

3ananue 4. Ilpu KakuX 3HaYEHUSIX IAPAMETPOB P U L JUHAMHYECKAs CUCTEMA

dx/dt=p —sinx,

dy/dt = 4p(A — 2c0s x — py)

HC UMCCT MPCACIIbHBIX TUKJIOB.

ucnonb3ys pyaxmumo V(X)=(bx? +ay?)/2.

5.2.3 Bomnpocsl 1 codecenoBanus Ui oneHKU komnereHnuu «IK-2»

1. Onpenenenyrie ITMHAMUYECKON CHCTEMBI.

. IloHsiTHE COCTOSHUSA U IPOCTPAHCTBA COCTOSHUN JUHAMHUYECKUX CHCTEM.
. [lonsiTHE PBOMIOIIMOHHOTO OrepaTopa 1 (Ha3o0BOM TPACKTOPHUH.

. OcHOBHBIE KJIacChl IMHAMUYECKUX CUCTEM.

. [lonsiTHE aTTpakTOpa IMHAMUYECKOU CHCTEMBI.

. aiiTe onpenenenne 001acTy MPUTSHKEHUSI aTTPAKTOpa.

. Tunsl ATTPAKTOPOB ABYMCPHBIX JTUHAMUYCCKUX CUCTCM.

0 N N D KW

. [lonsiTre 6udypkanuy JMHAMHUUECKHUX CHCTEM.

9. Ilonarue ycroumBocTH ABMXEeHUS. OnpeneneHue ycroiunBocty no Jlsanynoy. [lonsTue
ACUMITOTUYECKOW YCTONYMBOCTH, OPOUTHOM yCTOMYMBOCTH, yCTOMUMBOCTH 110 Iyaccony.

10. Kak mpoBOUTCSI IOKAJIBHBIN aHATIN3 YCTOMYUBOCTH COCTOSIHUM paBHOBECHS?

11. Teopema I'pobana-Xaptmana. [loHSITHE TOMOIOTHYECKON SKBUBAIEHTHOCTH JUHAMHUYECKUX
CHUCTEM.

12. Teopema JIsimyHOBa 00 YCTOWYMUBOCTHU COCTOSIHUSI PABHOBECHS 110 NEPBOMY MPHUOIUKEHHIO.
VY CTONYHMBOCTB COCTOSIHUN PAaBHOBECHUS «B OOJIBIIOM» U «B LIETOM.

13. Kpurepuii ycroitunoctu Payca-I"ypsuna.
14. UccnenoBanue yCTOWYMBOCTH COCTOSTHUIM PaBHOBECHS C UCIIOJIB30BaHNEM MeToa QYyHKIUI
JIamyHoBa.

15. Tunsl COCTOSIHUN paBHOBECHS B TMHAMUYECKHUX CHUCTEMAaxX BTOPOro mopsnaka. Juarpamma
pa3OMeHus TIIOCKOCTH KOPHEH XapaKTePUCTHYECKOTO YpaBHEHHUS Ha 00JIACTH C Pa3IUYHBIM THIIOM

COCTOSIHUM paBHOBECHUA B JMHAMUYCCKHUX CUCTEMaX BTOPOro mopsaaKa.
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16. JlaiiTe ompeneneHue XapaKTEPUCTUUYECKOrO IMOKa3zaTesds MPEAebHOro IMKJIa B
JMHAMUYECKHUX CHCTEMaxX BTOPOTO MOPAAKA U CPOPMYIUPYHTE YCIOBHE YCTOHYUBOCTH MPEEIBHOTO
LUKIIA.

17. MeTon TOYEUYHBIX MpeoOpa30BaHUM ISl MCCIICIOBAHUS MPEIACIbHBIX ITUKIOB JIBYMEPHBIX
JIUHAMHAYECKAX CUCTEM.

18. Teopema Kenurca o0 yCTOWYMBOCTH HEMOJBM)KHOW TOUYKH TOYEUHOI'O IpeoOpa3OBaHUs
oTpe3ka 0e3 koHTakTa B ce0s. J(narpamma Jlamepes.

19. YcnoBue ycTOMYMBOCTH MPEAEIBHOTO IIUKIA B MHOTOMEPHBIX TUHAMUYECKUX CUCTEMAX.
20. [aiiTe onpeneneHue JSITyHOBCKOTO XapaKTePUCTHUYECKOTO MOKa3aTesl.

21. Tlouarue rpy0ocTH OUHAMHUYECKHX cucTeM. HerpyOble TpaekTopuu B JAMHAMHUYECKUX
cuctemax BToporo mnopsaka. Ilepeuncnute mpocreiimue Oudypkanum B AMHAMUYECKUX CHCTEMaXx
BTOPOT'O TOPSAKA.

22. OxapakTepusyiiTe OH(YpKAIHIO CEAJ0-y3JI0BOTO COCTOSHHS PAaBHOBECHS TNPEACIHHOTO
[IUKJIa TUTHAMUYECKUX CUCTEM BTOPOTO TOPS/IKA.

23. Omummre Oudypkamuio AnapoHoBa-Xonda. [loHsTHs «0e30macHON» W «OMaCHOW»
00J1aCTH YCTOMYUBOCTU COCTOSIHHSI PABHOBECHSL.

24. Onumute 6udypKaiuio NeTiiu cenapaTpyuchl B IMHAMUYECKUX CUCTEMaX BTOPOTo MOPSIKA.

25. Onmmure 61/1(1)yp1<aumo JBOMHOTO IOpeacC/IbHOro NUKJIa B JTMHAMUYCCKHUX CUCTEMAaX BTOPOIO
IopsaKa.

26. [Iloscaure METOJ HCCIENOBAaHUS YCTOWYMBOCTH IMEPUOJMYECKUX JIBMIKEHUH B
MHOTI'OMEPHBIX TMHAMHYECKUX CHCTEMAX Ha IPUMEPE TPEXMEPHON JUHAMHYECKONU CUCTEMBI.

27. O0BACHUTE HOHITHS MaTpulbl MOHOAPOMHHU U MYJIBTUILIIMKATOPA MMPEACIBHOI0 NMUKIJIA.

28. TeopeMa 00 YCTOI\/’I‘-II/IBOCTI/I NepuoaANICCKOro ABUKCHUA B MHOTOMCPHBIX AWHAMHWYCCKUX
CUCTCMAX.

29. Ilonstue orobpaxenus [lyankape cexyieil moBepXxHOCTH B ceOs. KpaTHble HEMOABUKHbBIE
ToukH oToOpakeHus [lyankape. Y cToHUMBOCTh HEMOABUKHON TOUKU 0TOOpaxeHus Ilyankape.

30. Tunb! 6udypxaruii HEMOABUKHBIX TOUEK 0TOOpakeHus [lyaHkape U COOTBETCTBYIOIIMX UM
MpeieIbHBIX IIUKIIOB.

31. M3o6pa3ute 001acTh YCTOHYMBOCTH HEMOJBMKHOW TOUkHM oToOpakeHus Ilyankape Ha
mnockoctu (C,J) Ko>(hPUIMEHTOB XapaKTepUCTHUECKOTO ypaBHeHHs p°—~Cp+J=0 U MHosACHUTE
xapakrep Oudypxaiuii npu nepexoje yepes rpaHuilbl 0071acTi yCTONUYUBOCTH.

32. OnummTe ceto-y3JI0BYI0 OudypKanuio IpeIeIbHOTO IUKIIA.

33. Onumute OMdypKauio yIBOSHUS MEpHo/1a NpeAeIbHOro UK.

34. Onumute OudypKaluio poxkIeHUs AByMEPHOTO TOpa U3 MPeeIbHOI0 IIUKJIA.
35. Onumute GMQypKaLHIO MOTEPH CUMMETPHH.

36. M300pasute 3aBUCUMOCTb (Da30BOM MEpeMEHHONW OT BpPEMEHH /Js JBYXYacTOTHOTO
KosebarenbHOro IBMkeHus. Koria ono Oyner nepuoandeckuMm, 1 Korja — KBasuIepuoandeckum?

37. IlosicHuTE MEXaHU3M IIEPEX0/Ia K Xa0Cy 4epe3 NEPEMEKAEMOCTb.

38. IlosicHuTe MEeXaHU3M Mepexoa K Xaocy uepe3 MociIe0BaTeIbHOCTh O ypKaluil yABOSHHS
nepuoja.

39. IlosicHuTe MEXaHU3M BO3HUKHOBEHHUS Xa0Ca Yepe3 pa3pylIEHUE IBYMEPHOTO TOpA.



40. OnumuTe MNpUeMbl KAY€CTBEHHOTO HCCIEIOBAHUS HEIMHEHWHBIX THUHAMUYECKUX CHUCTEM
BTOpOro mopsiaka (kpurepuid benaukcona—/lronaka, MeTox IUKIOB 0€3 KOHTaKTa, MOBOPOT
BEKTOPHOI'O OJIs).

41. Onuimure alropuTM MOCTpoeHUs Ga30BOro MOPTPETa KOHCEPBATUBHBIX IUHAMUYECKUX
CUCTEM BTOPOI'O NOPSIKA.

42. Onumure OupypKauy 0JHOMEPHBIX OTOOPaKEHHIA.
5.2.4 Ilpumep 3a1a4, BLIHOCUMbIX HA 3a4eT
3apaum 1. [Toctpouts (pa3oBbie MOPTPETH CUCTEM:
dx
— =x%—ax’ —2a’x, a>0,
dt
dx
—=x"+2x*+1-b,
dt
dx
—=ax’-bx, a>0
dt

B 3aBUCHMOCTH OT ITapaMeTpoB a u b.
3agaya 2. VccrmepoBaTh YMCIO M YCTOWYMBOCTH COCTOSHUM pPaBHOBECHS IHMHAMHYECKOM

CHUCTCMBI
dx
R )

33[{3'13 3. Haiitu cocTosiHus PAaBHOBCCHA W IIPOAHAIM3HUPOBATL HUX YCTOﬁQHBOCTL B
3aBHCHMMOCTH OT IMapaMeTpoB M U J B CHCTEME

%—mx+y Xz @ _ X 9z _ gz + gx

dt Codt ©odt

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

prat A mx® + x°, d—i/:—bx+ ny*, rae a,b,m,n>0,

6. YueOHO-MeTOAMYECKOE U HH(POPMALHOHHOE 00ecneyeHHe T CIUTLTHHBI
a) OCHOBHas JuTeparypa:
1. byrenun H.B., Helimapk 10.1., ®ydaes H.A. Brenenue B Teoputo HEMUHEHHBIX KOJIeOaHUH.
M.: Hayka, 1976 r. (62 3k3)
2. Hexkopxun B.U. Jlexnuu mo ocHoBaM Teopun konedanuii. H. Hosropox, HHI'Y, 2012. (152
IK3)

0) JONOJHUTENbHAS IUTEpaTypa:
1. AugponoB A.A., Burt A.A., Xaiikun C.D. Teopus xonebanuii. M. 1981. — 567 c. (37 3x3).
2. Heiimapk F0.1. Jlunamuueckue cucTeMsl U yrpasiseMble nporeccel. M.: Hayka, 1976. -336
c. (37 7x3)
7. MartepunajibHO-TeXHHYecKoe ofecniedeHue JUCHUTNIMHbI
[ToMerieHus: mpeaCTaBIAIOT COOON ydeOHbIe ayTUTOPUU JJIsl MPOBEACHUS YUYEOHBIX 3aHSATHM,
NPEIYCMOTPEHHBIX TIPOTPaMMOM, OCHAIIEHHBIE OOOPYAOBaHHMEM W TEXHUYECKUMHU CPEICTBAMH
o0yueHusl.
[Tomemenust a1 CaMOCTOSITENIBHOM PabOThI  0OYYAIOIMIUXCS OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOM € BO3MOXXHOCTBIO MOJKIIOUEeHUs K cetu "MHTepHer" M oOecneueHbl IOCTYIIOM B
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AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeaxy HHIY.

[TporpamMma coctaBiena B coorBerctBuu ¢ TpeboBanmsimu OC HHI'Y 020302 ®dynpamentanbHas
nHpOpMaTHKA U HHPOPMAITMOHHBIC TEXHOJIOTHH.
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