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Mporpammy aucumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npodgoeccop) MpownH
HO.H. Kadbenpa teopeTtudeckoin comsnkn OtoeneHne doumsnkn , Yurii.Proshin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnuHbl "eTepMMHMPOBaHHbBIN Xaoc (BBegeHUe B OU3UKY HENTMHENHbIX
cucTeMm) " aBnSATCA N3yYeHne OCHOBHbIX MOHATUR COBPEMEHHON (OU3UKM HENIMHENHBIX CUCTEM,
OCBOEHME Ha KOHKPETHbIX NpuMepax TePMUHONOMMN AMHAMUYECKOro Xxaoca U CUHepreTuku,
OoBNageHne 0CHOBaMM KOMMbIOTEPHOrO MOLAENVNPOBAHUSA HENVUHEHBIX CUCTEM

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " b3.10B.2 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUMANHAM MO BbIOOPY.
OcBavBaeTcs Ha 3 kypce, 5 cemecTp.

s ocBOEHUS AUCUUNANHBI HEOOXOAUMBI 3HAHUS OUCLUMNANH: MAaTEMATUYECKUIA aHanma,
IngodpepeHumanbHbie ypaBHEHNS, TeopeTndeckas MexaHuka, aupgepeHunanbHble 1 MHTerpanbHble
ypaBHEHUS, Teopusl BEPOSATHOCTU U Matemartmyeckas ctatmctuka. isyyeHme oCHOBHbIX MOHATUI U
TEPMUHONOTMN COBPEMEHHON (PUINKN HENMHEWHBIX CUCTEM J0CTATO4YHO AN NOHUMAHUSA
COBPEMEHHOI0 COCTOSIHMSA B 9TON 06NnacTy on3nkm 1 NO3BONNUT B AaNbHENLWEM U3yyaTb KypChbl
obLeHay4yHoro n NpogheccnoHanbHOro LMKI0B OCHOBHOW 06pa3oBaTtenbHON NporpaMMmb
H6akanaspuara n marucrparypsl

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
MK-1 CNoCOBHOCTbIO UCMOMNBb30BaTh CNELMaNN3NPOBaHHbIE 3HAHNS B
(NMpodpeccmoHanbHble obnacT onankmn ot 0OCBOEHMS NPOGUNbHBIX (ON3NYECKMX
KOMNeTeHLmm) ONCLMMANH
CNOCOBHOCTBLIO NPOBOAUTL HAyYHbIE NCCNEAOBAHNS B
MK-2 n3bpaHHo 06nacTn aKCNepPUMEHTaNbHbIX U (NK)
T TUYECKUX PU3NYECKUX NCCNeaoBaHUIA C MOMOLLb
(NPOCECCHOHANbHbIE €0peTNHeCKy cp63 eck . ccrnepnosa C MOMOLLbIO
KOMMETEHLINM) COBpEMEHHOM NpubopHOI 6asbl (B TOM YMCNe CNOXHOrro }
hr13n4eckoro 060pyaoBaHUS) 1 MHOPMALMOHHBLIX TEXHONOM A
C Y4ETOM OTEYECTBEHHOrO U 3apybeXHOro onbita
AK-4 FOTOBHOCTbIO MPUMEHSTb HA NPaKTUKe NPOddEeCCUOHaNbHbIe
HaHNS TeopuM 1 METOO0B Cn HOCTbIO NMPUMEHSATb H
(NPOMECCHOHATbHbIE 3Ha eop €T040B CNOCOOHOCTbIO NpUMe a
KOMMETEHLN) npakTrke NPogPeCcCnoHanbHble 3HAHUS U YMEHUS, NONYyYeHHble
NPy OCBOEHUW MPOGOUIbHBIX OU3NYECKUX OUCLUMIUH
MK-5 CNOCOBHOCTBIO NONb30BaTLCS COBPEMEHHBLIMM METOAAMU
(npodpeccunoHanbHble 06paboTku, aHann3a n CUHTE3a PU3NYECKON NHCOpMaLMN B
KOMNeTeHLmm) n3bpaHHo 0bnacTn PU3N4eCKNX UCCNeLoBaHnin
[K-6 CMNOCOBHOCTbIO MOHUMATb M UCMONb30BaTh Ha NPakTuKe
(npodbeccmoHanbHble TeopeTn4eckre OCHOBbI OpraHM3aumm u NnaHMpPoBaHUs
KOMNeTeHLmm) JoM3MYEeCKUX nccnenoBaHunin
OK-7
(0BLwekynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3auny 1 camoobpasoBaHmio
KOMMeTeHuunn)
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBGHOCTbLIO MCMOMb30BaTh B MPOKECCUOHANBHON

Lncpp komneteHLUN

OrnkK-2 nesTenbHocTn 6a30Bble 3HAHWUS PyHAAMEHTalNbHbIX Pa3aenos

(NnpodpeccmoHanbHble MatemaTuku, co3naBaTb MaTeMaTMyeckme MoaeNy TUMNOBbIX

KOMNeTeHLUMW) NpodoeccuoHanbHbIX 3a4a4 U MHTePNPETUPOBaTh NOMyYEHHbIE
pe3ynbTaTbl C y4€TOM rpaHuL, NPUMEHUMOCTM MoLenel

ONK-5 CNOCOBHOCTbIO NCMONBb30BaTh OCHOBHbIE METOAbI, CMOCOObI 1

(MDOtHECCHOHANBHBIE cpencTBa nony4YeHns, XxpaHeHns, nepepaboTkm nHpopMaLmm 1

KOMMETEHLIMM) HaBbIKM PaboTbl C KOMMbIOTEPOM KakK CO CPEACTBOM yrpaBieHns

NHgoopmaLnen

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOJENN 1 MPUYMHBI NMOSIBNEHNS CTPYKTYP, Xaoca 1 budypkaumin B AMHaAMUYECKNX
cmctemax

2. IONXeH yMeTb:
NOHUMaTb COBPEMEHHYIO TEPMUHONOIMIO PU3NKU HENMMHENHBIX NPOLECCOB

3. DONXEH BnaneThb:

HaBblKaMn aHaANNTU4YeCKNX N KOMMbIOTEPHbIX Bbl4MCNEHWNI CpI/I3I/I‘-IeCKI/IX XapakTepuncTunk HENUHENHbIX
CNCTEM

K QanbHenwemy oby4eHunto

4. CTpyKkTypa 1 cogepxaHvue AUCLUNNUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCUMMNAUHBI 3a4eT B 5 cemecTpe.

CyMmMapHOo no aucumnanHe MoXHo nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayautopHon paborTbl,
Hepens MUX TPYA0EeMKOCTb Tekywye chopMbi
N .D.I/II(\:IIL(I.)I:IIJ‘I';;',I.II;HbI/ CemecTp cemectpa (8 uacax) yusne o
neKu““nPaKT"‘lecxueﬂa6opaTopr|e
3aHATUA paborbl

Tema 1. OCHOBHblE

MOLENN N NOHATNS
1. v )

(PU3NKN HENUHERHBIX 5 1-3 3 3 0

CUCTEM.
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr%v;”b'/ CemecTP emectpal (B 4acax) ‘{(ompﬁmp
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA paborTbl

Tewma 2. [Npumepsbl

camoopraHusaLmm. oT4eT
2. |[dnHammyeckmin xaoc. 5 4-5 2 2 0

OT0bpaxeHus

MNyaHkape.

Tema 3. unHamumnyeckne
cuctembl. Teopema
3. |[Konmoropoea-ApHonbagarMdsepa 6-8 2 4 0
(KAM). ®dpakTanbHble
CBOWCTBa xaoca.

Tema 4. Kputepun

oT4yert

xaoca,

aKCrnepuMeHTanbHoe i YCTHBbI onpoc
4. HabniogeHne 5 9-10 4 0 0

HeperynspHoOCTy

OBUXEHUS.

Tema 5. Toye4yHble ggz::JMH:e
5. |oTobpaxeHus, nx 5 11-13 3 3 0 oTyer

OCHOBHbIE CBOWCTBA.

Tema 6. budpypkaumm
pasnuyHble cueHapun
nosiBNeHns xaoca,

6. [3KCrnepuMeHTanbHoe 5 14-16 3 3 0
HabnoneHve
HeperynsapHocTu
OBUXEHUS.

Tema 7. BonHbl n
7. |CTPYKTYpPbl B aKTUBHbIX 5 14-18 1 1 0
cpenax.

Tema 8. KomnbtoTepHoe
mMogenuposaHve
Xao0TN4yeckoro
OBUXEHUSA U

8. [uccnepnoBaHue 5 1-18 0 1
6rudoypkaumin B
ONHaAMNYECKnNX
cuctemax. [MoHatme o
KNeToYHbIX aBTOMaTax.

Tema 9. lNpumepbl.
AHanutnyeckune n
9. |KOMNbIOTEPHbIE 5 1-18 0 1 0
ncecnenoBaHus

HENMHENHbIX CUCTEM

Tema 10. lNooroToBka K
10. 3auety 5 0 0 0

Tema . NTtoroeas
doopma KOHTpons

NToro 18 18 0

YCTHbI Onpoc

oT4yert

JomalHee
0 3adaHune
oT4yert

JomMallHee
3agaHune
oT4yert

3a4ert
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4.2 CopepxaHvue oUCLUNMUHDI

Tema 1. OcHOBHble MOAENN U NOHATUS PU3UKN HENNMHEWHBIX CUCTEM.
NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

OCHOBHble MOLENY U NOHATUSA (PUINKN HENUHENHBIX CUCTEM.

npaktnyeckoe 3aHsitne (3 4aca(os)):

[MpuMmepbl. OCHOBHbIE MOAENN U NOHATUS (PUINKN HENUHEWNHBIX CUCTEM.

Tema 2. Mpumepbl camoopraHusaumu. JuHammueckum xaoc. OtobpaxeHus lNMyaHkape.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CamoopraHusauus. uHammnyeckuin xaoc. OtobpaxeHus MNyaHkape.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Pewenne 3apayn SHo-Oiineca. dunHamnyeckunii xaoc. OTobpaxeHus lNMyaHkape.

Tema 3. AuHaMmuyeckue cuctembl. Teopema Konmoroposa-ApHonbaa-Mo3sepa (KAM).
dpakTanbHble CBOMCTBA Xaoca.

JNeKLMoOHHoe 3aHsiTne (2 4yaca(oB)):

IduHamuyeckne cuctemol. Teopema Konmoroposa-ApHonbaa-Mosepa (KAM). dpakTtanbHble
CBOKCTBa Xxaoca.

npaktnyeckoe 3aHsitne (4 4aca(os)):

Teopusa BoamyweHnin [3acnasckuin, Cargees, oon6, (nasa 2, €1]. . Tvnbl n cBONCTBA (PpakTanos.
KomnbioTepHble Mogenu qopakranos.

Tema 4. Kputepum xaoca, 3KkcrnepuMeHTanbHoe HabnaeHne HeperynsipHoOCT ABUXEHUS.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KpuTepum xaoca, akcnepumeHTanbHoe HabntoaeHne HeperynspHoCT OBUXEHUS.

Tema 5. ToueuHble OTOOpaXeHNs, X OCHOBHble CBOMCTBA.

JNleKLMoHHoe 3aHsitTne (3 4aca(os)):

ToyeyHble 0ToBpaxkeHus, X OCHOBHble cBOMCTBA. OCHOBHbIE ONpeaeneHns, 0LHOMEPHbIE U
LByMepHble 0TOBpaxeHus.

npaktnyeckoe 3aHsitne (3 4aca(os)):
WccnepnoBaHne 0gHOMEPHOMO KBAAPaTUYHOrO 0TOBpaXeHUst 1 OBYMEPHOro oTobpaxeHuns SHo.

Tema 6. Budpypkaumm n pasnnyHble cLeHapum NosIBNIEHUS Xxaoca, 3KCNepuMeHTanbHoe
HabnpeHne HeperynsipHOCTU OBUXEHUS.

JNleKLMoHHoe 3aHsitne (3 4aca(os)):

Brdoypkaumm n pasnuyHbie cueHapuy NosiBNEHNS xaoca, aKCneprMeHTanbHoe HabnaeHme
HeperynspHOCTU OBUXEHNS.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

MogoennpoBaHne poXaeHUs xaoca B AETEPMUHMPOBAHHON cucTeme ? B IBYMEPHOM OTOOpaxXeHun
9OHo, nocnepoBaTenbHOCTY budpypkaumini deitreHbayma ons KBagpaTnyHoOro otobpaxeHus,
NOCTPOEHM BdypKaLNOHHO anarpammbl

Tema 7. BonHbl M CTPYKTYpPbI B aKTUBHbIX Cpefax.

JNeKunoHHoe 3aHsitne (1 4aca(os)):

BonHbl 1 CTPYKTYpbl B @aKTUBHbIX Cpeaax.

npaktnyeckoe 3aHsitne (1 4aca(os)):

BonHbl 1 cTPyKTYpbl B akTUBHbBIX cpeaax. Pa3bop nepsoii rnaebl KHWrK [1]

Tema 8. KOMﬂbIOTepHoe MopaennpoBaHue XxaotTndyeckoro gBmXxeHusa n uccnegoeaHue
6v|cpypKau,v||7| B AMHaMu4yeckux cucrtemax. NMoHATHE O KNIeTOYHbIX aBTOMaTax.

npaktnyeckoe 3aHsitne (1 4aca(os)):

[MocTaHoBKa 3a4ay Ans caMoCTOATENbHOrO BbIMOMHEHNS (CM. HUXE CMUCOK)

Tema 9. lNpumepbl. AHaNUTUYECKMNE N KOMMbIOTEPHbIE UCCNeaoBaHNA HEMMMHEWHbIX CUCTEM
npakTudeckoe 3aHsitne (1 yaca(os)):

[MocTaHoBKa 3a8ay Ang caMoCTOATENBHOMO BbIMOMHEHNS (CM. HUXE CMUCOK)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 10. NoaroTtoBka K 3ayety

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Crpanuua 7 us 13.

Bupbl
Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb g‘:‘%“g::):‘::;gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYyOEeHTOB P
Tema 2. lNpumepsl
camoopraHmsaumu.
. NnoaroToBka K
. |dnHammyecknin xaoc. 5 4-5 o?fe? oBKa 2 oTyer
OT0bpaxeHust y
[NyaHkape.
Tema 3. lnHamunyeckme
cuctembl. Teopema
noarotoBeka K
. [KonmoropoBsa-ApHonbaoarMozepa 6-8 owfeT 2 oT4yer
(KAM). dpakTanbHble y
CBOWCTBA Xaoca.
Tema 4. Kputepuu
xaoca,
9KCnepuMeHTanbHoe noarotoeka K o
: 5 9-10 1 CTHbI onpoc
HabnoaeHne onpocy y P
HeperynspHoCcTu
OBUXEHUS.
BbIMO/IHEHNE
nomauHee
Tema 5. ToyeyHble AomauHero 1 3anaHme
. |oToBpaxeHus, nx 5 11-13 [3afdaHus
OCHOBHbIE€ CBOWCTBA. NMOAroTOBKA K
Tyer
oT4yerty 3 oTHe
Tema 6. budpypkaumm un
pasnuyHble cLueHapuu
nosiBNEHNs xaoca,
noaroToBka K o
. |akcnepumeHTanbHoe 5 14-16 nggMO 0{? oc 1 YCTHbI Onpoc
HabnoaeHne y y onpocy
HeperynsapHocTu
OBUXEHUS.
Tema 7. BonHbl n
noaroToBka K
. |CTPYKTYpPbI B @KTUBHbIX 5 14-18 o?fe? oBka 6 oTyet
cpenax. y
BbIMO/THEHNE
JOMalUHUX
T % NMUCbMEHHbIX 5 nomatHee
ema 8. KomnbloTepHoe 3amaHuil 13 3anaHme
mMogenupoBaHue NPUAOXEHHOMO
XaoTNYecKoro CRAVCKa
OBVXEHUSA U
. nccnenosanme 5 1-1g |Hanucawue
61cpypKaLMii B nporpamm u
ONHaMN4eckmnx nonysexHmne
cucTemax. MoHsITMe 0 HUCNEHHbIX 8 oTyeT
KNETOYHbIX aBTOMaTax. pes3ynbTaros no
3a4aHnam us
NPUNOXEHHOrO
cnucka
PerncrpaumnoHHbli Homep 62116 DAEKTPOHHEH
B0l VHUBEPCHTET
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
BbIMNONHEHUE
AomMawHnx
MUCbMEHHDbIX 1 JoMallHee
3agaHnm n3 3ajaHune
NPUNOXeHHOro
Ccnmncka

HanvcaHve
nporpamm u
nony4yeHve
YUCNEHHBIX
pe3ynbTaToB Mo
3a4aHnaM 13
MPUNOXEHHOMO
cnucka

10 Tema 10. MNooroToBka K 5 noaroToBka K 6
‘|3avety 3ayerty

NTtoro 36

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 9. lNpumeps.
AHanuTnyeckune un
9. |KOMMbIOTEPHbIE 5 1-18
nccnenoBaHus
HEeNMMHENHbIX CUCTEM

3 oTyer

3a4ert

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

VHTepakTuBHble TexHONoruu. [poeeaeHne nekumin N NpakTUK ¢ NCNosib30BaHNEM COBPEMEHHbIX
BbIYUCINTENBHON, MyNbTUMEANAHON TEXHUKM N MPOrpaMMHOro obecneyeHms.

WcnonbayioTcs cnepytowme coopMbl yuebHo paboTbl: nekumnm, NpakTnYeckme 3aHATuS,
camocTosTenbHas paboTta CTyaeHTa (BbINONHEHVE NHAMBUAYANbHbBIX JOMALWHMX 3a0aHWUIA),
KOHCcynbTaumm. MeTtoonyeckne Matepuanbl pa3MelleHbl B UHTEPHETE Ha caliTe VIHcTutyta dusnku.

KoHcynbTauum npoBoaatcs B 0603Ha4E€HHOE B pacnmcaHmm Bpems 1 B pexume "online”.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OCHOBHble MOAENN U MOHATUSA (PU3UKN HENNMHEWHDBIX CUCTEM.
Tema 2. Mpumepbl camoopraHn3aumu. uHaMmmyeckun xaoc. OtobpaxeHus MNMyaHkape.
OTYeT , NPUMEPHbIE BONPOCHI:

CocTaBnTb KOMMNbIOTEPHYIO MPOrpammy, MAMKCTPUPYIOLYIO NOSBAEHME Xaoca B AMHAMNYECKON
cucteme dHo-dnneca

Tema 3. OuHamuyeckue cuctembl. Teopema KonMmoroposa-ApHonbaa-Mo3sepa (KAM).
dpakTanbHble CBOMCTBa Xaoca.

OTHEeT , NPpUMEPHbIE BOMPOCHI:

N3yyeHune tembl n3 kHUrn 3acnaeckuin, Cargees [oon.6]. PazobpaTb TEOPUO BO3MYLWEHWIA Onst
HEeNMHEeNHON OUHaMN4YeCKON CUCTEMBI.

Tema 4. Kputepumn xaoca, aKcCnepuMeHTasbHOe HabnoaeHne HeperynsipHOCTU ABUXEHMS.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

AHanuTnyecku nokasatb, 4TO NPV Pas3nnMYHOM BbIGOpEe BEKTOPA HaYaNbHOrO CMELLEHNs nokasaTtenm
NanyHoBa MeHSIOTCS cKaykoobpasHo.

Tema 5. ToyeuHble OTOOpPaXeHUs1, X OCHOBHblE CBOMCTBA.
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:
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AHannTU4eckoe HaxoXaeHme TPeTbero budoypKaUMoOHHOMO 3HAYEHUS NOTUCTUYEKOrO 0TOBPaXEHNS.
AHanMTUYeCKN HaTN HEMOABUXHbBIE TOYKW [BYMEPHOro 0ToOpaxeHns SHO 1 nccnenoBatb UX Ha
YCTOMYNBOCTD.

OT4YeT , NPUMepPHbIe BOMPOCHI:
MocTpoeHune nectHUUbl llamepest (komn. nporpamma). MNMocTpoeHne budpypkaunoHHOR anarpammbl

Tema 6. Budpypkaumm n pasnnyHble cLeHapum NosIBNIEHUS Xxaoca, 3KCNepuMeHTanbHoe
HabnpeHne HeperynsipHOCTU OBUXEHUS.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CaMocTosTENbHO NPOBECTM A0Ka3aTeNbCTBO HECKONIbKUX COOTHOWEHUI U3 Kypca (Teopema
Nuysnnns ? cBA3b N3MEHEHNS 06bema (Pas3oBOro NPOCTPAHCTBA C ANBEPTreHLMER CKOPOCTM U C
CyMMoOU nokasatenen JlsanyHosa)

Tema 7. BonHbl M CTPYKTYpPbI B aKTUBHbIX Cpefax.

OTYeT , NPUMEPHbIE BONPOCHI:

[MoaroToBUTL BBICTYMNNEHWE NO NEPBbIM TPEM rnaesam KHuru Jlockytosa, Muxannosa [1]
Tema 8. KoMmnbioTepHOe MOoAenMpoBaHUe XaoTU4ECKOro ABUXEHUsS U uccneposaHue
6ucpypkauui B auHaMnyeckmnx cuctemax. NMoHsATUE O KNEeTOYHbIX aBTOMaTax.
JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

CM. HMXe Cnncok 3a8aHuim

oTYeT , NPUMEPHbIE BONPOCHI:

CM. HMXe CNMCOK NpakTUYeckmx 3a4aHuni

Tema 9. Npumepbl. AHaNUTUYECKNE U KOMMNbIOTEPHbIE UCCNeaoBaHNA HeJIMHEeMHbIX CUCTEM
LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

CM. HMXe cnncok 3a8aHunm

OTYeT , NPUMEPHbIE BONPOCHI:

CM. HMXe CNMCOoK NpakTUYeckmx 3a4aHunin

Tema 10. NoarotoBka K 3ayety

3a4eT , NpYMepHble BOMNPOCHI:

BOIMPOCHI K SAYETY 1. Npeamet kypca. 2. lNMopsanok n xaoc. 3. [oHATME 0 cuHepreTuke. 4.
[MpunmMepbl camoopraHnsaunn B rugpoanHamuke - syeinkn benapa. 5. lNpumepbl camoopraHsauum B
6uonorun - akcnepumeHTbl Kenco. 6. MpuMepbl caMoopraHn3aumm B XMMnm - peakuus
Benoycosa-XaboTuHckoro. 7. Mprumepbl camoopraHv3aunm B consuke - nasepbl. 8. KoHcepBaTUBHbIe
n guccmnatumeHble cucTtemsbl. 9. NepemeHHble Tuna gencrene-yron. 10. ViIHBapraHTHbIE TOPBI.
Mepuononyeckoe n kBasunepuoaundeckoe asumxeHune. 11. OCHOBHbIE CBOMCTBA O0TODPaKEeHUS
lMyaHkape. 12. Mogenb SHo-Onneca. 13. Teopema Konmoroposa-ApHonbaa-Mozepa (KAM). 14.
®dpakTanbl. OCHOBHble NOHATUSA. PeryngapHble gopakTtansl. PaamepHocTb Xaycoopdoa. 15. dpakrtansi.
OcHoBHble NoHATUSA. HeperynspHble tbpakTanbl. PasamepHocTb Xaycoopdpa. 16. dpakTansi.
OcHoBHble NoHsATUS. MHoXecTBo MaHaenbbpoTa. PaamepHocTb Xaycaopdoa. 17. ®pakrtanbHble
cBoiicTBa xaoca. 18. Kputepun xaoca (akcnepumeHTanbHoe obHapyxeHue xaoca). 19. ATTpakTopbl.
20. YcToinumeocTb aguHammyeckmnx cuctem. 21. MNokazatenm JlanyHosa. 22. CnekTpanbHas nioTHOCTb
N aBTOKOppensunoHHas oyHkums. 23. TodeyHble 0ToOpaXkeHuns, UX OCHOBHblE CBOWCTBA. 24.
YHuBepcanbHocTb PelireHbayma. 25. budpypkaumm n nosiBneHne xaoca (pasnuyHble cueHapun). 26.
BonHbl 1 CTPyKTYpbl B aKTUBHBIX cpeaax (buctabunoHole, BO36yanMble 1 aBTokonebatenbHble
9NEeMEHTbI, UX OnMcaHue C NOMOLWbIO ANM. ypaBHeHun). 27. KneTodHble aBTomatbl. OCHOBHbIE
npuvHuMnbl. 28. OnucaHne akcnepumeHnTa Kenco. 29. lNMpumMeHeHne npuknagHoro naketa MatlLab ons
KOMMbIOTEPHOr0 MOOENNPOBAHNSA PU3NYECKNX CUCTEM.

Tema . UToroeasi popma KOHTpons

[MpvMepHble BOMPOCHI K 3a4eTy:

dopma aTrectauun: sadet

1) [na camocTosiTenbHol paboTbl CTyAEHTOB:
Canrt kadpenpbl
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1. MpowwH, KO.H. BoiuucnutenbHas cusuka (npaktndeckmi kypc)/ KO.H. MpowwnH, N.M. EpeMuH. -
KasaHb: KasaHckuin rocynapcTBeHHbI yHusepcutet, 2009. - 180 c.

2. Cant kadpenpsl 1 cTpaHuua npodeccopa lNMpowwnHa tO.H.
http://www.ksu.ru/f6/index.php?id=12&idm=2&num=43

PernameHT 6anbHO-PEATUHIOBOW CUCTEMBI MO NPAKTUYECKMM 3aHATUAM
"BBeneHune B oun3nky HENMHENHbIX cuctem"

(3 Kypc, cneukypc kagoenpbl TEOPETUYECKON (PU3NKK)

[1] Tekywas pabota 3

[2] AHanuTuyeckne 3agayn 21

[3] KomnbloTepHble 3anaHuns 25

[4] 3aueT (OBa Bonpoca ua cnucka sonpocos) 50

3apaHve no npakTtuke 6annbl
AHanntTnyeckue 3agadu
1 Pazobpatb Teoputo BO3MYLLEHWIA ANt HENUHENHOW OANHAMNYECKON CUCTEMDBI. 3

2 AHanuTMYecKn nokasaTtb, YTO NPU Pa3NMYHOM BblBOpe BEKTOPA Ha4YalbHOro CMELWeHNs
nokasatenu J1anyHoBa MEHSIOTCS ckaykoobpasHo. 5

3 AHanMTUYeCKN HaTN HENOOBUXHbIE TOYKM ABYMEPHOro 0TobpaxkeHns JHO 1 nccnenoBartb UX Ha
YCTOMYUBOCTb. 5

4 AHaANUTMYECKN NONYYNTb NEPBbIE TPM BUYPKALNOHHBIX 3HAYEHUS YNPaBNSIoOWEro napamMeTpa ons
KBaOpaTU4YHOro oTobpaxeHus, UccnenoBatb NosiBNEHNE YCTONYMBBIX LMKIOB 4 nopsaka. 5

5 CamocTosTeNnbHO NPOBECTU [OKA3aTeNbCTBO HECKONBbKNX COOTHOLWEHWUA U3 Kypca (Teopema
NuyBunns - cBA3b N3MeHeHMs 0bbema (pa3oBOro NPOCTPaHCTBA C AUBEPreHLMein CKOPOCTM U C
CyMMoi nokasartenen JlsanyHosa) 3

KomnbloTepHble 3anaHms

6 CocTaBMTb KOMMbIOTEPHYIO NPOrpammy, MANKOCTPMPYHIOLWYO NOSIBAEHME Xaoca B AMHAMUYECKOWA
cucteme dHo-dineca. 7

7 Ha ocHoBe nccnenoBaHusi Mofienein MasiTHMKa pasobparb YCNEeHHOe pelleHne CUCTEM
06bIKHOBEHHbIX AngochepeHLnanbHbIX ypaBHEHNIA.

8 CMoaennpoBaTtb Ha KOMMbIOTEPE POXOEHNE Xaoca B AETEPMUHUPOBAHHON cucTeme - B
LByMEpHOM oTobpaxeHun SHo. 4

9 ViccnenoBatb Ha KOMMbOTEPE NOCNenoBaTenbHOCTb Budpypkaunin derireHbayma ons
KBaopaTU4HOro otobpaxeHus 4

10 N3yunTb NPUHLMUMNBLI NOCTPOEHUS N PabOTbl KOMMLIOTEPHBIX MOAENEN KNETOYHbIX aBTOMATOB,
BOCMPOU3BECTU pe3ynbrartbl KHUru [1]. 11

Tekywas pabota cTyneHTa (AoMawHue paboTbl, aKTUBHOCTb HA 3aHSATUSIX, OTBETbI HA BOMPOCHI Ha
NeKuMsX 1 Ha npakTuke, n 1.4.) 3

Wtoro no npaktuke 50
AtTectaums - 3a4eT 50
Wtoro 100

7.1. OcHOoBHas nuTeparypa:

1. CTpyKTypbl 1 Xaoc HennHenHbIx cpenax / Axpomeesa T.C., Kypaymos C.I1., ManuHeukunia '.T.,
Camapckuin AA.. - M.: dusmatnut, 2007. - 488 c.

http://e.lanbook.com/books/element.php?pl1_id=2094

2. CrvHepreTuka B om3myeckmnx npoueccax: camoopraHmsaums duamyeckux cuctem/ MNenoxosa
E.B., ®pankuH 3.E. - CIM6.: JlaHb, 2011. - 448 c.

http://e.lanbook.com/books/element.php?pl1_id=649
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3. JlnHelHble N HeNUHeHbIe BOMHbI B AMCMNEPrupyowmx cniowHbix cpenax./ barnoes A.l'.,
Epodbees B.U., lekosH A.B. - M.: duamatnut, 2009. - 320 c.:

http://e.lanbook.com/books/element.php?pl1_id=2665

7.2. lononHutTenbHasa nureparypa:

1. Teopetnyeckas gousuka. T.X. Pusunyeckasa kmHetuka. / Nanpay J1.4., lincpwmu E.M.,
DPU3MATIINT, 2002, 536 c.

http://e.lanbook.com/books/element.php?pl1_id=2692

2. Teopetunyeckasa gmauka. T.9 Ctatnctuyeckas gusmka. Y. 2. Teopus KOHAEHCUPOBAHHOIO
coctosaHwus. / lanpay 1. 4., Nlucowuy, E.M.- 4-e nspg., ctepeort.- 2004.- I3patenbcteo "JlaHb"
AneKkTPoHHO-6MbnnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pli_id=2235

7.3. UHTepHeT-pecypcCbl:

algolist (qppakTansl 1 npoy.) - http://algolist.manual.ru/graphics/fracart.php
O6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kadpenpbl Teopetuyeckon goumsnkn KDY - http://portal.kpfu.ru/main_page?p_sub=5721
Ctpanunua npodpeccopa lNpowunHa KO.H. - http://mrsej.kpfu.ru/pro/

®dpakTtansl. Kpacueas konnekums - http://shakin.ru/creative/fractals.html

OnekTpoHHas bubnmnoTteka no xaocy -
http://www.newlibrary.ru/genre/nauka/fizika/nelineinaja_dinamika__haos/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancunnaumHbl "eTepMMHMPOBaHHbINA XaocC (BBEAEHNE B (PUINKY HENMHENHBIX CUCTEM)"
npeanonaraeTt UCMONb30BaHNE Cneayowero MatepmnanbHO-TEXHNYECKOro 06ecneqyeHns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauunK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMNiekTaums
MyNbTUMEOVNAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMbI, a TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/IOYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOhoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofasaTens sSBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. MNpenonasaTenb MMeET BO3MOXHOCTb NIErKO
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, 4TO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 OpYyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMONIb30BAaHMEM B NPOLIECCE 0By4YeHMs BCeX
KopnopaTuBHbIX pecypcoB. MynbTuMegninHas ayautopus Takxke oCHaleHa WupPoKOnonoCHbIM
LOCTYMNOM B ceTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTEPHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncrpaumnoHHbIi Homep 62116 AE
HH

3
Crtpanunua 11 n3 13. 11! yu

A



Mporpamma ancumnnvHbl "deTepMMHMPOBAHHbIN Xaoc (BBedeHNe B on3NKy HenmHelHbIx cuctem)"; 011200.62 dusrka; 3asenyrowmnin
kadpenpoit, o.H. (npogeccop) MpowwuH HO.H.

Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢

MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BMO.

COBpeMeHHaﬂ BblHNCNINTENNbHAA U MyfIbTI/IMe,EI,VIVIHaﬂ TEeXHUKA: KOMIMbIOTEpPDI, H0yT6yKI/I, NPOoeKTOopbI,
npes3eHTepbl 1 T.4. HA Kadenpe TeOpeTVI‘-IeCKOVI Pr3nKN.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011200.62 "®Pusnka" n npoduno NOAroTOBKN HE NPeayCMOTPEHO .
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ABTOpP(bI):

MpowwuH KO.H.

v 201 __r.
PeueH3eHT(bl):
Tatopckun I.A.
OemunHos P.I".

v 201 __r.
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