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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 "BeegeHune B OU3NKY HENMHENHBIX CUCTEM" ABNAIOTCA U3YYeHne
OCHOBHbIX MOHATUIA COBPEMEHHON OU3NKN HENIMHENHBIX CUCTEM, OCBOEHME Ha KOHKPETHbIX NpuMepax
TEPMUHONOIrMN AMHAMUYECKOro Xxaoca U CMHepreTuku, osnageHne oCHoOBaMm KOMMNbIOTEPHOrO
MOOENMPOBaHNA HENIMHENHbIX CUCTEM

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.2 MNpodeccrnoHanbHblin" OCHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K ANCUUMNNHAM MO BbIGOPY.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

Oucumnnuna (63.0B.2) Bxoant B 6a30Byto YacTb npodpeccuoHanbHoro uvkna (b.3). Ons ocBoeHus
OMNCLMNANHBI HEOOXOAUMBI 3HAHUS OUCLMMANH: MaTeMaTUYeCKUiA aHanms, andpdepeHumnanbHble
ypaBHEHUS, TeopeTmyeckas MexaHuka, amgdepeHumnanbHble N MHTerpasnbHble YpaBHEHUS, TEopUs
BEPOSATHOCTU 1 MaTeMaTmyeckas ctatuctmka. VdydeHne OCHOBHbIX MOHATUNA 1 TEPMUHONOTNA
COBPEMEHHOW (OU3NKN HENMHENHBIX CUCTEM LOCTATOYHO AN MOHMMaHWUS COBPEMEHHOIO COCTOSHUS B
31Ol 06nacTn oM3nKN 1 NO3BONUT B AabHENWEM N3y4aTb KypCbl 0OLeHay4YHOro 1
NPOCECCUOHANBHOMO LMKIOB OCHOBHOW 06pa3oBaTtenbHOM nporpammel bakanaspurara u
mMarmcTpaTypbl

3. KomneTteHuuun obyuatowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U
OK-1 CNoCOBHOCTbIO UCMOMNb30BaTh B MO3HABATENBbHOMN 1
(0bLeKkynbTypHbIE npodpeccrnoHanbHom fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMreTeHuun) MaTeMaTuky U ectecTBeHHbIX Hayk(OK-1);
OK-12 CNoCcoBHOCTb OBNAaAEeTb OCHOBHbLIMM METO4AMM, Cnocobamu 1
(0BUIEKYNbTYPHbIE cpeancTBamu NonyYyeHus, XxpaHeHus, nepepaboTku
KOMI'IeTeHLI,VIVFI)) MHCPOPMaLLMK, UMETb HaBbIKU PaboTbl C KOMMbIOTEPOM Kak
CpeAncTBOM yrnpasneHus nHcpopmaumen
OK-16 CNocoBHOCTb MCMONb30BaTh B MO3HABATENLHON 1
(0bLekynbTypHbIE NpodheccnoHanbHON AeATENbHOCTY HaBblK PaboTbl ¢
KOMreTeHuun) NHJpopmaumein n3 pasnmyHbliX NCTOYHNKOB
CNoCcOBHOCTb MCNONb30BaTh B NO3HABATENBHOM U
OK-17 npocheccnoHanbHON [eaTenbHOCTN 6a30Bble 3HaHNS B obnacTu
(0BUIEKYNbTYPHbIE NHJOOPMATMKN U COBPEMEHHbIX MHPOPMALMOHHbBIX TEXHONOMUIA,
KOMneTéHuleFl)) HaBblKM UCMONb30BAHNSA NPOrpamMMHbIX CPEeACTB 1N HABbIKOB
paboTbl B KOMMbIOTEPHBIX CETSX; YMEHMEM cO3aaBaTb 6a3bl
LaHHbIX N UCMONb30BaTb pecypchbl VIHTepHeT
OK-3 cnocobHocTb NpuobpeTaTtb HOBblE 3HAHUS, NCMOSb3YS
(0bLeKkynbTypHbIE COBpeEMEHHble 0bpa3oBaTefibHble Y MHPOPMALNOHHbIE
KOMreTeHuunn) TEXHONOrnn
MK-1 obenpogeccroHanbHble: CNOCOBHOCTb MCMONb30BaTb
(npodpeccunoHanbHble 6a30Bble TEOPETUYECKNE 3HAHUS ONS PELIEHNS
KOMNeTeHLmm) npodpeccroHasnbHbIX 3a0a4
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
neparornyeckas (B yCTaHOBNEHHOM MOpsake B COOTBETCTBMM C
MK-10 NONy4eHHOM OONOMHUTENBHON KBanugukaumnemn) n
(npodheccunoHanbHble NpoCBETMTENbCKAS AEATENbHOCTb: CNOCOBHOCTb NOHUMATL U
KOMNeTeHLmm) nanaratb nonyvyaemyo nHopMauuio 1 NpeacTaenaTb
pe3ynbTaTbl (PU3NYECKUX NCCNenoBaHWU
MK-2 CNocobHOCTb NPUMEHSATL HA NpakTUKe 6a3oBble
(npodbeccmoHanbHble
KOMMeTeHLMM) npodpeccmoHanbHble HaBblKK
MNK-4 CNOCOBHOCTb MCNONb30BaTh CNELNANM3NPOBaHHbIE 3HAHNS B
(npodheccunoHanbHble obnactu om3nKn ons 0OCBOEHUS NPOGUIbHBIX PU3NYECKUX
KoMMeTeHuunn) ONCUMMNNUH (B COOTBETCTBUMN C NPOCPUiemM noaroToBKN)
AK-5 Hay4YHO-MHHOBALMOHHASA OEeATENbHOCTb: CMOCOOHOCTb
NPUMEHSTb Ha NPaKTUK Bbl n NOHaJbHbI
(NPOMECCHOHANTbHbIE pume anpa e 6a3oBsble obLwenpogeccno anbHble
KOMNeTeHLMN) 3HaHUS Teopun N METOLOB (PU3NYECKNX UCCneaoBaHuii (B
COOTBETCTBUM C Npodounem NoLroToBKN)
MNMK-6 CMoOCcOBHOCTb NMOJSIb30BATbCS COBPEMEHHBIMM METOAaMU
(npodbeccuoHanbHble 06paboTku, aHanM3a u cuHTe3a Pun3nyeckor nHgopmaumm (B
KOMNeTeHLmMm) COOTBETCTBUU C NPOOUIEM NOAroTOBKN)

B pesynbraTe 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOLENU 1 NPUYUHBI NOSIBEHNS CTPYKTYP, Xaoca 1 budpypkauuii B AUHAMUYECKIMX
cucTemax

2. DONIXEH yMeTb:
NOHUMaTb COBPEMEHHYIO TEPMUHONOMMIO PU3NKN HENMMHENHBIX MPOLECCOB

3. OONXEeH BnageThb:

HaBblKaMn aHaANNTNHECKNX N KOMIMbIOTEPHbIX Bbl4MCNEHWNI CpI/I3VI‘-IeCKI/IX XapakTepucTtuk HEeNUHEeNHbIX
CNCTEM

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AMCLMUMNANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 5 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 1. OcHOBHble
MOLOENN N MOHATUS

" |p13nKIM HENMHENHBIX

CNCTEM.

Tema 2. lNpumepsl
camoopraHusaumm.

. ([dnHamunyeckmnin xaoc.

OT0bpaxeHus
NyaHkape.

4-5

oT4yert

Tema 3. duHamnyeckne
cucTembl. Teopema
Konmoroposa-ApHonbaa
(KAM). ®dpakTanbHble
CBOMCTBa Xaoca.

-MaBep:

oT4yert

Tema 4. Kputepum
Xaoca,
3KCnepuMeHTanbHoe
HabnooeHne
HeperynspHocTn
DBUXEHUS.

9-10

YCTHbI ONpOC

Tema 5. TodyeuHble

. |oTOBpaxeHus, nx

OCHOBHbIE CBOWCTBA.

11-13

oT4yert

JomMallHee
3adaHne

Tema 6. budpypkauunm un
pasnunyHbie cueHapum
nosiBNeHns xaoca,

. [9KCnepmnMeHTanbHoe

HabniogeHne
HeperynsipHoCTU
OBUXEHNS.

14-16

YCTHbI ONpOC

Tema 7. BonHbl n
CTPYKTYpPbl B @aKTUBHbIX
cpenax.

14-18

oT4yert

Tema 8. KomnbloTepHoe
MogennpoBaHve
Xa0TM4eCcKoro
OBUXEHMNS 1
nccnenosaHue
brdoypkaumii B
ONHaAMUYeCKnNx
cuctemax. [oHsaTre o
KNEeTOYHbIX aBToMaTax.

oT4yert

JomMallHee
3agaHune

Tema 9. lNpumepsl.
AHanutnyeckume un
KOMMbIOTEPHbIE
nccnenoBaHus
HENNHENHbIX CUCTEM

oT4yet

JomallHee
3adaHune

10.

Tema 10. Nogrotoeka K
3ayeTty
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Buabl n yachbl
Pasnen ayauTopHon paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume oMb
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTp cemecTpa (8 uacax) \I,( ompﬁl ;.p
ay nem""npaxmqecxuenaﬁoparopuue
3aHATUA pa6oTtbl

Tema . Ntoroesas pv—

doopMa KOHTpon4

NToro 18 18 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OCHOBHble MOAENU U MOHATUSA (PU3MKN HENMTMHEMHBIX CUCTEM.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

OCHOBHble MOAENY U NOHATUSA PUINKN HENTMHENHBIX CUCTEM.

npakTudeckoe 3aHsitne (3 yaca(os)):

[Mpumepbl. OCHOBHbIE MOAENW U NOHATUS (PUINKN HENUHENHBIX CUCTEM.

Tema 2. Mpumepbl camoopraHm3aumn. JuHaMmmueckmnn xaoc. OtobpaxeHus MyaHkape.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CamoopraHusauus. JuHammnyeckuii xaoc. OtobpaxeHus MNyaHkape.
npaktnyeckoe 3aHsitne (2 4aca(os)):

PeweHune 3apayn SHo-dineca. JuHammnyeckuin xaoc. OtobpaxeHus lMNMyaHkape.

Tema 3. AuHamuyeckue cuctembl. Teopema Konmoroposa-ApHonbaa-Mo3epa (KAM).
dpakKTanbHble CBONCTBA Xaoca.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OunHamunyeckme cnctemol. Teopema Konmoroposa-ApHonbaa-Mosepa (KAM). ®pakTtanbHble
CBOWCTBa xaoca.

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

Teopusa BoamyweHnin [3acnasckuin, Cargees, oon6, [hasa 2, €1]. . Tunbl n cBONCTBA OpakTanos.
KomnbloTepHble MOgenu gopakTasnos.

Tema 4. Kputepumn xaoca, aKkCnepuMeHTanbHoe HabnaeHne HeperynsipHOCTU ABUXEHMUS.
JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

Kputepum xaoca, akcnepumeHTanbHoe HabnoaeHne HeperynspHoCTN OBUXEHUS.

Tema 5. ToyeuHble OTOOpaXeHns, X OCHOBHble CBOMCTBA.

JNeKLuMoHHoe 3aHsiTne (3 4aca(os)):

ToyeyHble 0TOBpaxeHus, nx OCHOBHble CBOMCTBA. OCHOBHbIE ONpeaeneHns, 0LHOMEPHbIE U
LByMepHble 0TOOpaxeHus.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
NccnepnoBaHne 0gHOMEPHOMO KBAApPaTUYHOrO 0TOBpaXeHUst 1 OBYMEPHOro 0TobpaxeHuns SHo.

Tema 6. Buchypkauum n pasnnyHbie cueHapumn NosIBJIEHUsA xaoca, 3KCnepuMeHTanbHoe
HabnopeHne HeperynsipHOCTU OBUXEHUSA.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

I5|/|cpyp|<au|/||/| M pa3/indyHble cueHapun NnosBneHns Xxaoca, aKCnepmnmeHTaibHoe HabnoaeHne
HeperynapHoCTn ABUXEHUA.

npakTudeckoe 3aHsitne (3 yaca(os)):

MogaenvpoBaHmne poxaeHns xaoca B 4ETEPMUHUPOBAHHOM CUCTEME ? B ABYMEPHOM OTOOPaXeHnM
SHo, nocnenoBaTenbHOCTU budpypkaumii DeiireHbayma ons KBaopatUyHOro 0TobpaxxeHus,
NOCTPOEHMI BdYPKaALMOHHOW anarpammbl

Tema 7. BonHbI U CTPYKTYpbl B aKTUBHbIX Cpenax.
JNeKunoHHoe 3aHsitne (1 yaca(os)):
BonHbl 1 CTPYKTYpbl B aKTUBHbIX Cpeaax.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 64814 5 AE
CtpaHnua 6 ns 13. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "BeeneHne B puanky HennHenHbIx cuctem”; 011200.62 dusuka; 3asenyowmii kadenpoi, o.H. (npodeccop)

MpowwH KO.H.

npaktudeckoe 3aHsitne (1 yaca(os)):
BonHbl 1 CTPyKTYpbl B aKTUBHbIX cpeaax. Pa3bop nepsoii rnaebl KHUrK [1]

Tema 8. KOMﬂbIOTepHoe MopaenunpoBaHue XxaotTndyeckoro gaBmXxeHuwsa n uccnegoeaHue
6v|(pypKau,v||7| B AUHaMu4yeckux cuctemax. NMoHATHE O KNeTOYHbIX aBTOMaTax.

npaktnyeckoe 3aHsitne (1 4aca(os)):
[MocTaHoBKa 3a8ay ang CaMoCTOATENbHOIrO BbIMOMHEHNS (CM. HUXE CMUCOK)
Tema 9. Npumepbl. AHaNUTUYECKNE U KOMMNbIOTEPHbIE UCCNeA0BaHNA HEJIMHEMHbIX CUCTEM
npaktnyeckoe 3aHsitne (1 4aca(os)):
[MocTaHoBKa 3apa4 Ang CaMOCTOATENbHOMO BbIMNOMHEHMS (CM. HUXE CNUCOK)
Tema 10. NoarotoBka K 3ayety

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Crpanuua 7 us 13.

Buabi
Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb ;%%%:L:::;Ezga
AncumnnuHebl pcemeCTpa pabortbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 2. [Npumepsl
camoopraHm3saumn.

. |dnHammnyeckunin xaoc. 5 4-5 g?fergTOBKa K 2 oTyeT
OT0bpaxeHus y
[NyaHkape.

Tema 3. lnHamunyeckmne
cucTtembl. Teopema
noaroToBk

. |[Konmoroposa-ApHonbaarMozepa 6-8 o?fe? oBKa K 2 oT4yer
(KAM). dpakTanbHble y
CBOWCTBA Xaoca.

Tema 4. Kputepuu
xaoca,
9KCnepuMeHTanbHoe noaroToBka K .

. 9-1 1 THbIA On
HabnogeHne 5 0 onpocy ye onpoc
HeperynspHoCcTU
OBUXEHUS.

BbIMO/THEHNE
omauwHee
Tema 5. To4euHble nomallHero 1 g'a,uaHme
. |oToBpaxeHus, nx 5 11-13 ([3adaHus
OCHOBHbIE CBOWCTBA. NoaroToBka K
oTuety 3 oTyet
Tema 6. budpypkaumm un
pasnunyHble cLueHapun
NnosiIBNEHNS xaoca, [OOrOTOBKA K

. |lakcnepumeHTanbHoe 5 14-16 CTHOMY ONDOC 1 YCTHbI OnpocC
HabnoaeHne y y onpocy
HeperynsapHoCcTu
OBNXEHNS.

Tema 7. BonHbl n

. |CTPYKTYpPbI B aKTUBHbIX 5 14-18 g?fersTOBKa K 6 oT4yet

cpepax. y
PerncTpaumnoHHblii Homep 64814 SAEKTPOHHBH
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Bupbl
I S Ll el e K B
CTY0EeHTOB pa60'rb|
BbINONHEHNE
JoMaLlHKX
Tema 8. Komnbiote MVCBMEHHBIX o fomaluHee
, prOS 3anaHwi 3 3apaHne
MOOENMpoBaHme PYNOXEHHOTO
Xa0TNYeCcKoro ChVCKa
JIBUXEHNS U
8. [uccnenoBaHve 5 1-18 [HanucaHne
budpypkauuii B nporpamm u
JNHaMNYeCcKnx nony4exHne
cuctemax. lNoHsTHe o HYNCNEHHDIX 8 oTyeT
KNEeTO4YHbIX aBTOMaTax. pe3ynbTaTtoB No
3a0aHnsM 13
NPWNOXEHHOMO
cnucka
BbINONMHEHNe
JoMaLlHKX
NMUCbMEHHbIX 1 noMatiHee
3agaHnnm N3 3agaHue
NMPUNOXEHHOI0
Tema 9. lNpumepsi. CIF')IVICKa
AHanuntTuyeckmne un
9. [KoMMblOTEPHbIE 5 1-18 [Hanvcanne
nccnenoBaHus nporpamm un
HENUHENHbIX CUCTEM HSQ%;ﬁ:E&
pe3ynbTaToB Mo 3 oTHeT
3a0aHnsM 13
NPUNOXEHHOTO
cnucka
10 |Tema 10. MoaroToska K 5 noaroToBska K 6 saueT
sadery 3aueTty
Ntoro 36

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

NHTepakTnBHble TexHonorun. MposeneHne nekunii n NPakTK ¢ UCMOIb30BAHNEM COBPEMEHHbIX
BbIYMCNINTENBHON, MyNbTUMEANAHON TEXHUKM 1 NPOrpaMMHOro obecneyeHms.

WcnonbayioTcs cnepytowme coopMbl yuebHo paboTbl: nekumnn, NpakTnYeckme 3aHATuS,
camocTosTenbHas pabota CTyaeHTa (BbINONHEHVE NHAMBUAYANbHbBIX JOMALWHMX 3a4aHWUIA),
KOHCynbTaumm. MeTtoomyeckne Matepuanbl pa3MelleHbl B UHTEPHETE Ha caliTe VIHcTutyta dusnku.

KoHcynbTauum npoeoastcsi B 0603Ha4YEeHHOE B pacrnncaHuy Bpems 1 B pexume "online".

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHble MOAENN U MOHATUSA (PU3UKN HENNMHEWHDBIX CUCTEM.
Tema 2. Mpumepbl camoopraHu3aumu. JuHaMmmyeckun xaoc. OtobpaxeHus MNMyaHkape.
OTYET , NPUMEPHbIE BONPOCHI:

CocTaBnTb KOMMNbIOTEPHYIO NPOrpammy, MMKCTPUPYIOLYIO NOSABAEHME Xaoca B AMHAMNYECKON
cucteme dHo-dnneca
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Tema 3. OuHamuyeckue cuctembl. Teopema Konmoroposa-ApHonbaa-Mo3sepa (KAM).
dpakTanbHble CBOMCTBa Xaoca.

OTHEeT , NPUMEPHbIE BOMPOCHI:

N3yyeHune tembl n3 kHUrn 3acnaeckuin, Cargees [Oon.6]. PazobpaTtb TEOPUO BO3MYLLEHWIA Onst
HeNMHeNHON OUHaMN4YeCKON CUCTEMDI.

Tema 4. Kputepumn xaoca, aKkCrnepuMeHTanbHoe HabnaeHne HeperynsipHoOCT ABUXEHUS.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

AHanuTU4Yecky nokasarb, 4TO NPW PasIMYHOM BbIBOpe BEKTOPa Ha4albHOrO CMELLEHUs nokasaTenm
NanyHoBa MeHSIOTCS cKaykoobpasHo.

Tema 5. ToueuHble OTOOpPaXeHUs1, X OCHOBHblE CBOMCTBA.
JoMalHee 3afaHune , NpUuMepHble BOMPOCHI:

AHannTnyeckoe HaxoxaeHue TpeTbero 6ndypKaLMOHHOr0 3HaYEHNS NOMMCTUYEKOr0 OTOBpPaxeHuns.
AHanMTN4YeCKM HaNTWN HEMNOABUXHbBIE TOYKM ABYMEPHOro 0TOOpaxeHns SHO 1 nccnenosatb Nx Ha
YCTOMYNBOCTD.

OTYeT , NPUMEpPHbIE BOMPOCHI:
MocTtpoeHune nectHuupl Jlamepes (komn. nporpamma). lNMoctpoeHne budpypKaumMoHHOM amuarpaMmbl

Tema 6. Budpypkaumm n pasnnyHble cLeHapumn NosIBNIEHUs Xxaoca, 3KCNepuMeHTanbHoe
HabnpeHne HeperynsipHOCTU OBUXEHUS.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

CamMocTosTeNnbHO NPOBECTM [0KA3ATENbCTBO HECKONBbKMX COOTHOLWEHWUI U3 Kypca (Teopema
Nuysunnst ? cBs3b N3MeHEeHNs 06 bemMa ha30BOro NPOCTPaHCTBA C AMBEPreHuUneit CKOPOCTH 1 C
CymMMmom nokasarenen JlsanyHoBsa)

Tema 7. BonHbl U CTPYKTYpbl B aKTUBHbIX cpepax.
OTYeT , NPUMEPHbIE BONPOCHI:
[MoarotoBMTb BLICTYMNSIEHNE MO NEPBbIM TPEM rnasam kKHUrn Jlockytosa, Muxainosa [1]

Tema 8. KOMﬂbIOTepHoe MopaenunpoBaHue XxaotTndyeckoro gBmXxeHus n nccnegoeaHue
6v|cpypKau,v||7| B AMHaMu4yeckux cucrtemax. NMoHATHE O KNIeTOYHbIX aBTOMaTax.

JoMalHee 3afaHune , NpUuMepHble BOMpPOCHI:
CM. HMXe cnrucok 3aaaHnii

OTYeT , NPUMEpPHbIE BOMPOCHI:

CM. HMXe CNNCOK NPaKTUYeCKnx 3afaHum

Tema 9. lNMpumepbl. AHaNUTUYECKMNE N KOMMbIOTEPHbIE UCCNeaoBaHNA HEMMMHEWHbIX CUCTEM
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

CM. HMXe cnrucoK 3aaaHni

OTYeT , NPUMEpPHbIE BOMPOCHI:

CM. HMXe CNMCOK NPakTUYeCKnx 3afaHumn

Tema 10. NoarotoBka K 3ayety

3a4eT , NPUMEpPHbIE BONPOCHI:
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BOIMPOCbI K SAYETY 1. Npeaomet kypca. 2. lNMNopsanok n xaoc. 3. [oHATME 0 cuHepreTuke. 4.
[MpumMepbl camoopraHnsaunn B rugpoanHamuke - syeinkn benapa. 5. lNpumepbl camoopraHsauuu B
6uonorun - akcnepumeHTbl Kenco. 6. MpuMepbl caMoopraHn3aumm B XMMnm - peakuus
Benoycosa-XaboTuHckoro. 7. Mprumepbl camoopraHmaaunm B consuke - nasepbl. 8. KoHcepBaTuBHble
n guccmnatumeHble cucTtemsbl. 9. NepemeHHble Tna gencrene-yron. 10. ViIHBapmaHTHbIE TOPBI.
Mepuononyeckoe n kBasunepnoaundeckoe asumxeHune. 11. OCHOBHbIE CBOMCTBA O0TODPaKEHUS
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 Xaycoopda. 16. dpaktansi.
OcHoBHble NoHsATUS. MHoXecTBo MaHaenbbpoTa. PaamepHocTb Xaycaopdgoa. 17. ®paktanbHble
cBoiicTBa xaoca. 18. Kputepun xaoca (akcnepumeHTanbHoe obHapyxeHue xaoca). 19. ATTpakTopbl.
20. YcToinymeocTb aguHammyeckmnx cuctem. 21. MNokazatenm JlanyHosa. 22. CnekTpanbHas nioTHOCTb
N aBTOKOppensunoHHas oyHkums. 23. TodeyHble 0ToOpaXkeHuns, X OCHOBHblE CBOWCTBA. 24.
YHuBepcanbHocTb PeiireHbayma. 25. budpypkaumm n nosiBneHne xaoca (pasnuyHble cueHapun). 26.
BonHbl 1 CTPYKTYpbl B aKTUBHBIX cpeaax (buctabunoHole, BO3byanMble n aBTokonebaTenbHble
9NEeMEHTbI, UX OnMcaHne C NOMOLWbIO ANM. ypaBHeHun). 27. KneToyHble aBTomatbl. OCHOBHbIE
npuvHUMnbl. 28. OnucaHne akcnepumeHTa Kenco. 29. MNMpumMeHeHne npuknagHoro naketa MatlLab ons
KOMMbIOTEPHOr0 MOOENMPOBAHNSA PU3NYECKNX CUCTEM.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

dopma aTrectauun: sadet

1) [na camocTosiTenbHol paboTbl CTyAEHTOB:
Canrt kadpenpbl

1. MpowwH, KO.H. BoiucnutenobHas cusuka (npaktndeckmi kypc)/ KO.H. MpowwnH, N.M. EpeMuH. -
KasaHb: KasaHckui rocynapcTBeHHbl yHusepcutet, 2009. - 180 c.

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

PernameHT 6anbHO-PEATUHIOBO CUCTEMBI MO NPAKTUYECKMM 3aHATUAM
"BBeneHune B on3nky HENMHENHbIX cuctem"

(3 kypc, cneukypc kagoepbl TEOpPETUYECKON (PUIMKN)

[1] Tekywas pabota 3

[2] AHanuTnyeckme 3agaym 21

[3] KomnbloTepHble 3anaHuns 25

[4] BayeT (OBa Bonpoca 13 cnucka sonpocos) 50

3apaHuve no npaktuke 6annbl
AHanuTnyeckue 3anayun
1 Pazobpatb Teoputo BO3MYLLEHNIA ANt HENUHENHO OANHAMNYECKON CUCTEMBI. 3

2 AHanUTMYeCKn nokasaTtb, YTO NPU Pa3NMYHOM BblBOpe BEKTOPA Ha4YalbHOro CMELWEHNS
nokasatenu J1anyHoBa MeHsOTCS ckaykoobpasHo. 5

3 AHanMTUYeCKN HaTN HENOOBUXHbIE TOYKM IBYMEPHOro 0TOOpaxeHns JHO 1 MccnenoBartb NX Ha
YyCTOMYMBOCTb. 5

4 AHanMTU4YeCcKun Nony4YnTb Nepeble TpK BdYPKaALNOHHBIX 3HAYEHUS YNpaBnsowWwero napamMeTpa ans
KBagpaTM4yHOro 0TobpaxeHusl, CCneaoBaTb NOSIBNEHNE YCTOMYMBBIX LMKNOB 4 nopsiaka. 5

5 CaMocToSaTENBHO NPOBECTM A0KA3aTENbCTBO HECKOIbKUX COOTHOWEHUIA 13 Kypca (Teopema
NuyBunns - cBA3b N3MeHeHMs obbema (pa3oBOro NPOCTPaAHCTBA C AUBEPreHLMein CKOPOCTM U C
cymmon nokasarenen JlanyHosa) 3

KomnbloTepHble 3anaHms

6 CocTaB/Tb KOMMbIOTEPHYIO NPOrpamMmy, WTOCTPUPYIOLLYIO MOSIBNEHNE Xaoca B AMHAMNYECKON
cucteMe OHo-dneca. 7

7 Ha ocHoBe nccnenoBaHusi Mofienein MasiTHMKa pasobpatb YCNEeHHOe pelleHne CUCTEM
06bIKHOBEHHbIX AngocbepeHLmnanbHbIX ypaBHEHNIA.
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8 CMopennpoBaTth Ha KOMMbIOTEPE POXAEHNE Xaoca B AETEPMUHUPOBAHHON cUCTEME - B
LByMEPHOM 0TOBpaxeHun dHo. 4

9 NccnepoBaTtbh Ha KOMMbIOTEPE MocenoBaTeNbHOCTL Brdpypkaumin PerireHbayma ons
KBaLpaTU4HOro otobpaxeHus 4

10 N3yunTb NPUHLMMBI NOCTPOEHUS N PaboTbl KOMMALIOTEPHBIX MOAENEN KNETOYHbIX aBTOMATOB,
BOCMNPOU3BECTN pe3ynbTatbl kHurn [1]. 11

Tekywas pabota ctyneHTa (oomMawHue paboTbl, aKTUBHOCTb HA 3aHATUSAX, OTBETbI HA BOMPOCHI HA
NeKLMSX U Ha NpakTuke, n 1.4.) 3

Wtoro no npaktuke 50
ATTectauus - 3a4et 50
Ntoro 100

7.1. OcHOBHas nuTteparypa:

®dpakTanbl 1 Xxaoc B AnHamuyeckux cuctemax, KpoHosep, Pnyapa M., 2006r.
HunHamnyecknin xaoc, KyaHeuos, Cepreii [NeTtposuy, 2006r.
BbluncnutenbHas comsuka, MNpowwvH, KOpuin Hukonaesuy;EpemuH, Nnba Muxannosud, 2009r.

Special chapters of mathematics for physicists, Fazleev, N. G.;Khusainov, M. G.;Proshin, Yu. N.,
2009r.

4. MpowwH, KO.H. YncneHHble metoabl 1 Mat.mogenupoBaHue: JIeKUMOHHbIN Matepuan.
[9nekTpoHHbIn pecypc] / KO.H.MpowwH, C.K.CarkuH, P.I".[eMnHoB - KazaHb, KOY, IHCTUTYT
®dunamku, 2010. - 330 cnanpos. Pexuma noctyna http://mrsej.kpfu.ru/pro/pdf_10/ChMMM_all_10.pdf.

5. MNopuwHes, C.B. KomnbloTepHoe moaenmpoBaHne puamdeckmx npoueccos B nakete MATLAB. +
CD [OnekTpoHHbIn pecypc] / U3paTtenbcTso: "Manb", ISBN:978-5-8114-1063-7, 2-e n3a., ncnp. 736
cTp. 2011 Pexwnma goctyna http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=650

7.2. JlononHuTenbHasa nuteparypa:

dpakTanbl, cnyya n douHaHcbl (1959 - 1997), MannensbpoT, Benya, 2004r.

MHoronukuin xaoc, Muwenko, EsreHnin ®ponosuy;CanosHnyunin, Buktop AHTOHOBMY;Konecos,
AHppen lOpbesuy;Po3os, Hukonan Xpuctosuy, 2012r.

MpocTo dopaktan, demeHok, Ceprew JleoHnoosuny, 2012r.

Mopsinok 13 xaoca, MNpuroxuH, Minbs PomaHosuy;CTeHrepc, Mizabenna, 2005r.
HenuHeliHble BONHbI, CONMTOHbLI U Xaoc, VIHdenba, Spuk;Poynanac, Oxopax, 2005r.
NabupwuHTbl Xaoca, Wattam, Makcum;lMeTposa, A., 2012r.

CTpyKTypbl 1 XaoC B HeNVHenHbIX cpenax, Axpomeesa, TaTbsaHa CepreesHa;Kypatomos, Cepren
Masnosuy;MannHeukuin, "'eoprun I'eHHagbesuy;Camapcknin, Anekcanap AHgpeesund, 2007T.

AHanuTuyeckne Moaenv LeTepMUHMPOBAHHOro xaoca, AHUKMH, Banepwuii Muxainosuy;"onybeHLes,
AnekcaHgp ®enoposmd, 2007T.

FaMMNbTOHOB XaocC ¥ gopakTanbHas anHamuka, 3acnaeckuii, Meopruii Mouceesuy, 2010r.

duamka xaoca B raMnnbTOHOBbIX cUcTeMax, 3acnasckuii, 'eopruin Monceesny;paryHos, T.
H.;Mopo3sos, A. LI., 2004r.

HenuHeliHble konebanus, KysHeuos, Anekcanap MNetposuy;KysHeuos, Cepreii [NeTpoBud;PbiCckuH,
Hukuta Muxannosuy, 2005r.

7.3. UHTepHeT-pecypcChbl:

algolist (ppakTansl 1 npou.) - http://algolist.manual.ru/graphics/fracart.php
Ob6pasoBatenbHoblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
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Cant kadpenpbl Teopetnyeckon gomankm KDY - http://portal.kpfu.ru/main_page?p_sub=5721
CtpaHnua npodpeccopa lNpowunHa KO.H. - http://mrsej.kpfu.ru/pro/
®dpakTanbl. Kpacueas konnekuus - http://shakin.ru/creative/fractals.html

AnekTpoHHas bubnuoTteka no xaocy -
http://www.newlibrary.ru/genre/nauka/fizika/nelineinaja_dinamika__haos/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHve gucunnnuHbl "BeegeHne B oM3KKYy HENMHENHbIX CUCTEM" npeanonaraeTt Ucrnonb3oBaHue
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaaymn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KNo4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
paboynx MECT CTYLEHTOB, BK/IOHAIOLWNX KOMIMbIOTEPHbIV CTON, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
cetb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTUBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

Y4yebHo-MeToOMnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy UMGPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NMTepaTypbl Ansl By30B C
ycnoeueM obs13atenbHoro cobnoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI JOCTYN K HE06Xx0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

CoBpeMeHHas BblYMCNUTENbHAA 1 MyNbTUMEANNHAS TEXHNKA: KOMMbIOTEPbI, HOYTOYKWN, MPOEKTOpPbI,
npe3eHTepbl U T.4. Ha Kadoeape TeopeTNYecKom namnku.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM NnaHom no
HanpasneHnio 011200.62 "duamka" n npocnnio NOAroTOBKN He NPesyCMOTPEHO .
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