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9.lenu u 3apgaum y4yebHOM AMCUMNNUHBLI: CHOPMMPOBATL COBPEMEHHbLIA YPOBEHb
NOHVUMaHNA ONHAMUYECKMX CUCTEM CO CTOXaCTUYECKMMM U XaOTMYECKMMU CBOMCTBaMM,
paccMOTPeTb OCHOBHbIE MPUMEpPBI U COBPEMEHHbIE MOAENN XaOTUYECKNX CUCTEM.

10. MecTo y4yebHOM AncUUNUHBLI B cCTpyKType OOI:

OucumnnuHa oTHocutca K [podbeccmoHanbHOMY UMKy UM aBnsieTcss  obs3aTenbHOM
ANCLMNIIMHOW BapuaTUBHOM YacTu. N3yyeHne gucumnnnHel npoBoauTcs Ha 6ase obLimx Kkypcos
«OdndbdepeHumnancHble ypaBHeHust», «Teopusi konebaHumy». TpebyoTca 3HaHUS, BKIoYarowme
B cebsi OCHOBHble MOHATMA Teopuu KonebaHwin, HaBblkM paboTbl C AnddepeHumManbHbIMK
YpaBHEHUAMM, NPOrpaMMuMpoBaHMEe Ha £3blkax BbICOKOro YpoBHSA. [daHHas AaucumnnuHa
ABNSAETCA MpealecTByoWwen agucumnianHam wunu HaydHbiM  paboTam, paccMaTtpuBatomm
npakTu4yeckoe npuUMeHeHNe XaoTUYeCKOM [AWHAMUKM B ONEKTPOHUKE W  paauodusuke,
Hanpumep, B CUCTEMaXxX CBA3MN.

11. MnaHupyemble pe3ynbTaTbl 060y4yeHUs No gucumnnauHe/Mmoaynio (3HaHUs,
YMEHMUSA, HaBblKU), COOTHECEHHbIE C NMIaHupyeMbIiMMU pe3yribTaTaMn OCBOEHUSA
obpasoBaTenbLHOW NporpaMmmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

KomneTeHuuns lMnaHnpyemble pesynbTaTtbl 0Oy4eHus

Kog HasBaHue

OlK- | cnocobHocTe K  cBOGOAHOMY | 3HATb: MaTemMaTU4EeCKMW annapaT, OMuCbiBaloWMiA  noBeaeHue
3 BnageHunto 3HAHMAMU | XaOTUYECKMNX CUCTEM; OCHOBHbIE 3aKOHbI U NMOHATUA yHOAAMEHTaNbHbIX

d)yH/J,aMeHTaﬂbeIX pasgenoB | pa3geroB CTOXaCTU4YeCKnx konebaHui B obnactu CBOEN
CTOXaCTU4YEeCKUX konebaHun, | cneuManusaummn; OCHOBHblE METOAbl CTOXAaCTUYeCKMX konebGaHui, B
HeobxoguMMbIX  Ans peweHna | ToMm 4Yncne npuMmeHdaemble ana aHanm3a noseaeHunA CrioXKHbIX CUCTEM.
Hay4HO-nccnenoBaTesibCKuxX
3agad YMETb. OCYLECTBIIATb MaTeMaTu4ecCckyro MNnoCTaHOBKY WCCneayemblixX
3agay; NpUMEHATb pa3syindHble YUCIIEHHbIE U aHalUTU4YeCkmne mMetobl
cToxacTuyeckmnx konebanun ang pelweHna Hay4Ho-nccrnenoBaTesribCKNUxX
3agad

Bnagetb (MMeTb HaBbik(M)): MaTemMaTM4eckum annapatom Ans
peweHns cneunduyecknx 3agad B obrmactu  CTOXaCTUYECKMX
konebaHui; MeTogamun pelueHns 3agad CToxacTuyeckux konebaHui B
obnactu cBoen cneuvanusaumm; meTogamu pa3paboTku
MaTemMaTU4ecKMxX Modernen XaoTu4eCcKnx CUCTEM

MNK-1 CnocoBHOCTL MCMOMb30BaTh B | 3HATL: aKTyallbHble ﬂpO6J'IeMbI CTOXacTU4eckux konebaHum u

CBOEW Hay4yHo- | HOBeWLMe JOCTUXKEHMS B JAHHOW obnactu

nccregoBaTernibCKon

JeAaATenbHOCTU 3HaHWe | yMeTb: aHanu3npoBaTb  HaYYHO-TEXHUYECKYID  WHGOpMaLUlo U
COBPEMEHHBbIX npobnem n | obobwate OTEYECTBEHHbIN U  3apybexHbii  OnbIT € Uenbio
HOBEWLLINX OOCTWXEHUN | UCMOMb30BaHMSA B CBOEW Hay4YHO-MUCCeaoBaTeNbCKoON eaTenbHOCTH

cTOXacTu4eckmnx konebaHmn
BNageTb: OMbITOM MNPUMEHEHWUS 3HaHUW COBPEMEHHbIX npobrnem wu
OOCTUXEHWNI CTOXaCTUYECKUX konebaHui npu peLleHun
nccnegoBarternbCckux 3agad

MK-2 | cnocoBHOCTE CaMOCTOATENbHO | 3HATb: OCHOBbI  METOAONOrMM  HaydHon pabotel B obnactu
CTaBWTb HayyHble 3ajayn B | CTOXacTUYECKUX KonebaHui W NpUMMEHeHMe UuX B Teopuu MU

obnactu CTOXaCTUYECKUX | IKCnepuMeHTe
koneGaHuii M pewatb UX C
1Crnonb3oBaHneMm yMeTb: (POpMynMpoBaTb HOBbIE HayuyHble 3aJayu, BO3HMKAIOLUME B

COBpPEMEHHOro o6opyaoBaHUs U | Xo4e  UCCredoBaHWil,  aHanuauMpoBaTb  pesynbTatbl W, Mpu
HOBENLLEro OTEeYEeCTBEHHOIO W | HEODXOAMMOCTM, KOPPEKTUPOBATL HaNpaBneHe uccrnegoBaHun
3apybexHOoro oneiTa
BnaaeTb: HaBblKOM WMCMOJ1b30OBaHNA COBpPEMEHHOIo 060py,IJ.OBaHI/IF| B
peLleHnn uccnegoBaTenbCckMx 3agay

12. O6beM AUCUUNNUHbI B 3a4eTHbIX eanHuuax/vyac. — 2/72.




dopma NpomMexyTO4YHOMW aTTecTauum 3avem.

13. Buabl yue6Homn paboThbl

TpyooeMKocTb
Bug yuebHom paboTbl Bcero 20 cevecTay
Ay[IMTOPHbIE 3aHATUS 24 24
B TOM YuChe: nekuuu 12 12
npakTuyeckune
naGopaTopHble 12 12
CamocTosTensHas paboTta 48 48
dopma NpoMeXyTOYHON aTTecTaumnm
(3a4eT — 0 yac. / sk3ameH — y4ac.)
UToro: 72 72

13.1. CopepxaHue AUCLUUNIUHbBI

n/n

HavnmeHoBaHue pasgena
OUCLMMNIIUHBI

CopepxaHue pasgena gucUuUnunHbl

1. Ieky,

nn

1.1

OCHOBHbIe MOHATUA
CTOXACTUYECKUX U XaOTUYECKUX
cuctem

[OuHamunyeckme cucTembl M XaocC: MCTOPUYECKOE BBEAEHME.
MpyMepbl cUCTEM 1 UCTOKM PasBUTUSA HaMNpaBneHMs B MEXaHWKe,
cTaTtucTMyeckon dusmke, Teopusa konebanwn, paguodusmke,
ANEKTPOHUKE, rMapoaAnHaMmnke n matemaTuke. MNpuknagHom xaoc.
Xaoc B MpOCTbIX MOAENAX AMHAMUYECKUX CUCTEM: OOHOMEPHbIE
n  OBymMepHble  oTobOpaxeHus. CTpaHHble  XxaoTudeckue
aTTpaktopbl. Cuctema JlopeHua. 3agadya O KOHBEKUMM B
nogorpeBaeMom cHu3y croe. KoHBeKUMa B 3aMKHYyTOW neTne u
BOOSIHOE KONieco. YpaBHEHNA OUHAMWKM OOHOMOOBOrO fiasepa.
[uccunaTuBHbIN OCUMMASATOP C MHEPLMOHHOW HENMWHENHOCTLIO.
OuHamnka cuctembl JlopeHua: pesynbTaTbl  YUCIIEHHOrO
peweHnsa ypaBHeHu JlopeHua. AHanuMTM4Yeckoe uccrnegoBaHue
ypaBHeHun JlopeHua. budypkauun B mogenm JlopeHua. Xaoc B
peanucTU4HbIX Moaensx PU3NYECKnX cucTeMm:
anddepeHymnansHble ypaBHeHusA " peKkyppeHTHble
oTobpaxeHuss. Mogenu ¢ QUCKpPEeTHbIM BpeMeHeM. VICKyCCTBEHHO
CKOHCTPYMPOBaHHbIE andpepeHymansHbie ypaBHEHUS.
HenuHelrHble oCUMNNATOPblI MOA4 NEPUOOUYECKMM  BHELLUHUM
BO3OgencTBMEM. ABTOHOMHbIE CUCTEMbI —  3NEKTPOHHbIE
reHepaTopbl. CeuveHune MyaHkape " oTobpaxeHue
nocneposanHuda. [lNogkoBa Cwmernna. Teopema LUnnbHUKOBaA 0
netne cenapaTpuchl ceano-gokyca. FroMoknmMHn4eckas
CTPYKTypa. YCTOMYMBOE U HeycTonumBoe MHoroobpasus
HenoaBWKHOMN TOYKM " nx nepeceveHue. Cessb
FOMOKITMHUYECKON CTPYKTYypbl M nogkoBbl Cmenna. Kputepuin
MenbHukoBa.

1.2

MapameTpbl 4N OLEHKN
CTOXaCTUYECKNX U XaOTUYECKMNX
cuctem

®PyHKUMA pacnpegeneHns n MHBapuaHTHas Mepa. SProamyHoCTb
n nepemMewimsaHme. OgHoMepHble OTOBpaXKeHNs: MHBapUaHTHbIE
pacnpegeneHvs un ypasHeHune dpobeHunyca-lMeppoHa. Cuctemol
C HenpepbiBHbIM BpPEMEHeM, ypaBHeHue Ans  yHKuun
pacrnpegeneHus W NOPTpPeTbl  CTPaHHbIX  aTTPaKTOpPOB.
YCTOMYMBOCTbL U HEYCTOMYMBOCTL: NANYHOBCKME MNoKasaTenw,
ycTonumMBocTb Mo JlarpaHxy, ycTtorumBocTb Mo [lyaccoHy u
Bo3BpaThl [lyaHkape, ycTonunmBocTb no JlanyHoBy. JlanyHoBckue
nokasatenn ana otobpaxeHwun. MeTodbl YMCMEHHOW OLEHKU
NANYHOBCKNX nokasaTenem. O606wweHne NANYHOBCKMX
nokasatenem Ha peKyppeHTHble. oTobpaxeHusa. [Mpumepsl
aHannTU4ecKoro pacyeta NAMNyHOBCKUX nokasatenen. Anroputm
BbIYMCMEHUS cTapLuero NSANYHOBCKOro nokasarens.
OptoroHanusaums [pama-lImnara u  BbluMCNEHME CnekTpa




NANYHOBCKUX MokasaTtenen. [lpumepbl 4YUCMAEHHOro pacyeTa
NANYHOBCKMX  Mokas3atenen.  3aBUCUMMOCTb  JISAMYHOBCKOMO
nokasatensa ot napameTpoB. [IByxnapameTpuyeckun aHanus u
KapTbl NSANYHOBCKMX Moka3aTtenen. [eomeTpus  CTpaHHbIX
aTTPaKTOPOB 1 opakTanbHas pa3mMepHOCTb.
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®dpakTansl 1 pa3MepHOCTb
ONHAMNYECKMX CUCTEM

®paktansl © pakTanbHasa pasmepHocTb. PasmepHocTb
Xaycgopdha u ee CBA3b C EMKOCTb0. PpakTanbHasa pa3smepHOCTb
OByxMaclwTabHOro KaHTopoBa MHOXeCTBa M CTPaHHOro
aTTpakTopa B 0600LeHHOM oTobpakeHnn nekapsi.
O606LeHHbIe pasmepHoOCTH n MynbTUdPaKTanbHbIN
dopmanunam. WHpopmaLmoHHas pPa3MepHOCTb.
KoppensunoHHas pas3MepHOCTb. CnekTtp 06006LLEHHBIX
pasMepHOCTEN. YCOBEPLUEHCTBOBAHHOE OMNpeaeneHne n cnekTp
pasMepHocTeln atTpaktopa 0606LLEeHHOro 0TobpaxeHns nekaps.
CkennuHr-cnektp. JlanyHoBckass pasmepHOCTb M doopmyna
KannaHna-Mopke.

1.4

O6paboTka peanusaunm
ONHaMN4yeCcKnx cCuctem co
CTOXaCTn4eCKnMmn un
XaoTU4YECKMMU CBOMCTBAMM

O6paboTka peanu3auun: pPeKOHCTPYKUMS  aTTpakTtopa no
Habniogaemon peanusayuun, npobnema BrOXEHUS, BblYUCNEHNE
XapaKTePUCTUK  XaoTUYEeCKONW  OMHaAMUKW.  PeKOoHCTpyKuus
da3oBoro npocTtpaHcTBa MeETOAOM 3anasgbiBaHus. OueHka
KOppensumMoHHON  pasmepHocTM  no  Habniwogaemon. O
TEXHUYECKNX npobrnemax, BO3HMKAKLWNX MpPU  BbINUCIIEHWM
pasmepHocTu. Teopema 0 BNOXEHUN. BblunmcneHne nsnyHoOBCKUX
nokasartenen no peanusauun. Naoesa pekoHCTPYKLMN YpaBHEHWI
OVHaMMYECKOM CUCTEMbI N0 HabNogaemMoln peanvsaumm.
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CueHapun nepexofa K xaocy,
KpUTUYECKME TOYKM U NIUHUN

CueHapun nepexoga k xaocy O6uwas guckyccus. CueHapun
deinreHbayma: peHOpMrpynna, YHUMBEPCANbHOCTb, CKEWSUHT.
Mepexon K xaocy B NOTMCTUYECKOM OTODpaXkeHuwn. YpaBHEHWe
Pr. JlnHeapusoBaHHoe ypaBHeHue PI. Ckennuur. Kputmnyeckui
aTTpakTtop PenreHbayma. Kputndeckuin atrpakrtop kak dpakran.
O nocnepoBaTenbHOCTN MOCELLEHUS TOYEK Ha KPUTUYECKOM.
aTTpakTtope. CuMMBOnuMYeckass QMHamMuKa B KPUTUYECKOW TOuKe.
Curma-cpyHkums. Cnektp ®ypbe. O nepexoge K xaocy 4vepes
yOBOEHMS nepuoda B pearnbHbIX CUCTEMAX U MOOEenax B Buae
onddepeHumanbHbIX YPaBHEHWIA. NepemexaemocTb.
MNepemexaemocTtb TMna |: npumepsbl, Teopus. PeHopmrpynnoson
nogxon K aHanudy nepemexaemMoctu. Keasunepuogunyeckas
OVHaMuKa M nepexod K Xaocy B OTODPaKEHUUM OKPY>KHOCTMU.
OvHamuka  oToOpaxeHus  okpyxHocTu. LlenHble  gpobw.
YpaBHeHue PI: obwmn cnyyvan. Pl aHanma KpUTU4eCKom TOYKM,
oTBevalowen 30nmoTomy cpegHemy. KpuTuyeckas AvHamuka wu
CBOMCTBA CKeWNUWHra B cCrnyyae u4ucna BpalleHna 3adaHHOro
3onotbiM cpegHum. Kputudeckun attpaktop GM. CkennuHr Ha
KpuTnYeckon nNuHuM. CKennuHr A3blikoB ApHOMbAa Ha NITOCKOCTM
napameTpoB.

2. MpakTnyeckune 3aHATUSA

21 OCHOBHbIe NOHATUS MpakTuka MoAenMpoBaHusa MaTtemaTU4ecKnx mopenen
CTOXaCTUYECKUX N XaOTUYECKNX | OQHOMEPHbIX  OTODpakeHun: 3y6  nunbl,  FOMMCTUYECKOE
cucTem oTobpaxeHue, TeHT oTobpaxeHune. MogenupoBaHue cUCTEMbI

JNlopeHua. OueHka pesynbTata MOAENUPOBaHWS Ha npegmet
NnosiIBNEHUs xaoTudeckoro nosefeHus. BnusHue napameTtpoB
CMCTEM Ha BO3HWKHOBEHWE Budpypkaunii u nepexoq K xaocy

2.2 MapameTpbl AN OLEHKK MpakTrka MoAenmMpoBaHUs U YUCIIEHHOTO pacyeTa fAnyHOBCKUX
CTOXaCTUYECKUX N XaOTUYECKUX | nokasatenen. 3aBMCMMOCTb NANYHOBCKOro nokasarens ot
CcUCTEM napameTpoB AUHAMUYECKOW CUCTEMBI.

2.3 ®pakTansl 1 pa3aMepHOCTb [MpakTuka mogenupoBaHusa pakTanos U BbIYUCNIEHNS UX
ANHaMNYECKNX CUCTEM napameTpos

2.4 Ob6paboTka peanusauun MpakTrka 06paboTkn M BbIYMCIIEHUSA MapamMeTpoB XaoTUYeCKOMn
ANHaMNYECKUX CUCTEM CO CUCTeMbI MO peanusaumm
CTOXaCTUY4ECKUMU U
XaoTUYECKMMU CBONCTBAMM

25 CueHapwuum nepexoga K xaocy, MpakTrka nocTpoeHus BudypkaunoHHbIX Anarpamm

KPUTUYECKMNE TOYKN U JTMHNN




13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue TeMbI
JlabopaTopHbl | CamocTosTenbHas
n/n (pasgena) gucumnnmHbl Jlekumn | MNpakTudeckue Bcero
e paboTta
11 OcCHOBHbIe MOHATUA 3 3 10 16
2' 1 CTOXaCTUYECKNX U
' XaoTUYECKUX CUCTEM
12 MapameTpbl 419 OLEHKN 3 3 10 16
2'2 CTOXaCTUYECKUNX U
’ XaoTUYECKMNX CUCTEM
1.3 ®pakTanbl 1 pa3MepHOCTb 2 2 10 14
2.3 ONHaAMUYECKUX CUCTEM
O6paboTka peanusauuni 2 2 10 14
14 ONHAMWUYECKUX CUCTEM CO
2.4 CTOXaCTU4YECKUMU N
XaoTUYECKMMM CBONCTBaAMM
15 CueHapwun nepexopga K 2 2 8 12
2'5 Xaocy, KpUTN4eCcKne To4Kn
’ N NINHNKN
NToro: 12 12 48 72

14. MeToaM4ecKkue yKkasaHus Ansi 00y4aloLWmMXCcA N0 OCBOEHUIO AUCLIMMIIVUHDbI

NeKuMoHHble  3aHSATUSE  UMeT  Uenbld  popMUpOBaHME  TEOPETUYECKUX  3HAHWUIA.
KoHcnekTupoBaHue nekuuii BeOeTcss B CneuvanbHO OTBEAEHHOW Ansi 3Toro TeTpaau, rae
HeoGXoOQMMO 3anucbiBaTb TeMy W MnaH nekuui, pekoMeHOyemyl nutepatypy K Teme.
HeobxogMmo ob6palwaTe BHUMaHME Ha Kateropuun, OPMYNMPOBKM, packpbiBatoLime
cogepkaHne Tex WM WHbIX MOHSTUIA, a Takke 3adaBaTb NpenoJaBaTento YTOYHSHLME
BOMPOChHI, y4acTBOBaTb B AMarnorax u AMCKYCCUSIX, OpraHU3yeMblX npenogaBaTenieM C Lenbto
BbISIBNIEHMUSI  OMOPHbIX 3HAHWIA crywartenem W opraHu3auum OCO3HAHHOMO  YCBOEHUS
npenoaaBaeMoro matepuvana.

Mpy uCnNonNb3oBaHMM OUCTAHUMOHHBLIX OOpasoBaTeNbHbIX TEXHOMOrMIA U 3NEKTPOHHOro
oby4yeHns BbINOMHATL BCE YKasaHus npenogaBaTtenei, BOBpeMs MOAKMYATbCA K OHMawH-
3aHATMAM, OTBETCTBEHHO MOAXOAUTb K BbIMNOMHEHWIO 3a4aHUA AN CaMOCTOSATENbHOM paboThl.

MpakTuyeckoe 3agaHve uMeeT LUenbko yrnybneHve TeopeTMYecKMx 3HaHUIW, OBnageHue
onpegeneHHbIMM  MeTodaMu  camMoCTOosiTeNbHOM paboTbl, OpPMUPOBAHME MPAKTUYECKUX
YMEeHUiA, NpodheccroHarnbHbIX U cneunanbHbiX KOMNETEHUMI 00Yy4atoLLMXCS, NPEAYCMOTPEHHbIX
nporpaMMon AucuMnivHbl. C Uenblo MOATrOTOBKM K BbINMOMHEHUIO MPaKTUYECKUX 3agaHui
HeoGXoONMMO W3Y4MTb KOHCMEKT NeKUUM U PeKoMEHAOBaHHble npenogaBaTenieM WCTOYHMKU
NHGOPMaLMK, BbIMONHUTL NOATOTOBUTENBHYIO CAMOCTOATENbHYO PpaboTy N0 COOTBETCTBYIOLLEN
Teme.

Mpn nogrotoBke K aTTecTauMm pekoMeHOyeTCs MoNb30oBaTbCA MaTepuanamu nekumm u
NPakTU4eCKNX 3aHATUM M MaTepuanamu, U3y4YeHHbIMWU B XOAe TeKyLlen CaMOCTOSATENbHOM
paboTbl. ATTecTaumsi NPOBOANTCSA B YCTHOW UM MUCbMEHHOW (hopme.



15. NepeyeHb OCHOBHOM U AOMNONTHUTENILHOW NUTepaTypbl, PeCYpPCOB UHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHada nutepartypa.

Ne n/n | VIcToYHUK

MHozonukut xaoc / E.®. MuweHko [u dp.] ; Mock. eoc. yH-m um. M. B. JlomoHocoea .— Mockea :
Quamamnum, 2012 .— 429 c. : un., nopmp. — bubnuozp.: ¢.420-429 .— ISBN 978-5-9221-1423-3.
Bacnaeckut, eopauli Mouceesuy. MamunbmoHo8 xaoc u ppakmarnsHast OuHamuka = Hamiltonian Chaos
and Fractional Dynamics / .M. 3acnasckuli ; nep. ¢ aHesn. nod Hay4. ped. A.FO. Jlockymoea .— M. ; Wxeeck :
Urcmumym KomnbromepHbix MiccnedosaHull : PeeuoHarnbHas u xaomu4yeckasi OuHamuka, 2010 .— 435 c. :
un. — bubnuoep.: ¢.437-452 .— [lpedm.ykas.: c.453-455 .— ISBN 978-5-93972-834-8.

6) AONOJTHUTEeNIbHaa nutepartypa.:

Ne n/n | cTouHUK

CmeueHko, ExamepuHa AnekcaHOposHa. KoHuenmel xaoca u ropsidka e niumepamype CLUA: om
Ouxomomuyeckol K cuHepaemudeckol kapmuHe mupa / E.A. CmeueHko ; Poc. akad. Hayk, IH-m mupoesoli
num. um. A.M. Nopbkoao .— M. : UMJIN PAH, 2009 .— 258 c. — Pe3s. aHen. — Ykas. uMeH: ¢. 254-256 .—
bubnuozp. 8 npumey. 8 kKoHue 2. — ISBN 978-5-9208-0344-3.

Bbbiykos, HOpuli AnekcaHOposuy. Xaoc 8 QuHamu4veckux cucmemax. KnaccugukayuoHHblie Modenu.
AHanumuyecku-4ucneHHbIU Memo0. OKkeusaneHmMHble npeobpal3oeaHus U 8bIHUC/IUMESIbHbIE anaopummsl /
IO.A. Bbiykos, C.B. lepbakos ; C.-lTemepb. 2oc. anekmpomexH. yH-m "JIOTU" um. B.U. YnbaHosa
(fleHuHa) .— U3d. 2-e, nepepab. — CIl16. : TexHonum, 2009 .— 313 c. : un., mabn. — bubnuoep.: c. 307-
310 .— ISBN 978-5-7629-0988-4.

CudopeHko, AneemuHa BacunbegHa. VIHghbopMayUOHHbIe acrnekmbl HeUHeUHOU QUHaMUKU : Kypc fekyut /
A.B. CudopeHko .— MuHck : BI'Y, 2008 .— 122 c. : un. — bubnuoep.: c.120 .— ISBN 978-985-485-958-3.
Palixn, JluHOa E. Nepexo0 k xaocy 8 KOHCepP8amMUBHbIX KTacCU4YeCKUX U K8aHmosbIX cucmemax = The
transition to chaos conservative classical systems and quantum manifestations : [nep. ¢ aHen.] / JluHOa E.
Palixn ; nod ped. A.B. lllenemunosa .— M. ; Wxeack : IH-m KoMmrnbtomepHbIx uccrnedosaHuli : PeaynapHas
u xaomudeckasi OuHamuka, 2008 .— 756 c. : un. — (KomnbromuHe 8 mamemamuke, ¢pusuke, buonoauu /
an. ped. B.A.CadosHuu4ul) .— bubnuoep.e koHue an. — lpedm. ykas. : ¢.[740]-756 .— ISBN 978-5-93972-
704-4.,

B)MHGOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypcbl (ouunanbHblie pecypcbl
NHTEPHET)":

Ne n/n_ | Pecypc

AnekmpoHHbIl yHUsepcumem BI'Y, URL.: https://edu.vsu.ru/

AnekmporHas bubnuomeka 30HanbHOU Hay4YHoU bubnuomeku BopoHexXcKo20 eocyHusepcumema :
371eKmpoHHO-6ubnuomeyHasi cucmema. — URL : https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus
AnekmpoHHo-6ubniuomeyHasi cucmema "bubnuoTex" : anekmpoHHo-6ubnuomeyHasi cucmema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1486

BnekmpoHHo-6ubnuomeyHas cucmema BOOK.ru.(u3d-eo "KHOPyc") : anekmpoHHO-6ubnuomeyHas
cucmema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1436

OnekmponHo-6ubnuomeyras cucmema "ZNANIUM.COM" (usd-eo "MIH®PA-M") : anekmpoHHO-
bubnuomeyHas cucmema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1360

dnekmpoHHo-6ubniuomeyHasi cucmema ibook.ru : 3nekmpoHHo-6ubiuomeyHasi cucmema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1344

AnekmpoHHo-6ubniuomeyHasi cucmema «KHuza®oHO» | 351eKmpPoHHO-bubiuomeyHast cucmema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1336

AnekmpoHHo-6ubniuomeyHas cucmema IQLib : anekmpoHHO-bubnuomeyHasi cucmema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1310

BnekmpoHHo-6ubniuomeyHasi cucmema "Mizadamenscmeo "flaHb" : anekmpoHHO-6ubnuomey4Hasi cucmema.
URL : https://lib.vsu.ru/?p=4&t=2d&id=1308

AnekmpoHHo-6ubniuomeyHasi cucmema "YHuesepcumemckasi bubnuomeka online": 3eKmMpPoHHO-
bubnuomeyHas cucmema. URL : https://lib.vsu.ru/?p=4&t=2d&id=1307

AnekmpoHHo-6ubniuomeyHas cucmema "KoHcynsmaHm cmydeHma": 351eKmpoHHO-bubiuomeyHasi
cucmema. URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

OnekmpoxHo-6ubuomeyras cucmema «FOPAUT»: anekmpoHHo-6ubnuomeyHas cucmema.

URL : https://lib.vsu.ru/?p=4&t=2d&id=1457

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHns ANA CaMOCTOATENIbHOMN
paboTbl

CamocTtosaTenbHas pa60Ta BKINoYaeT B cebsi nporpamMmmMmmpoBaHne Ha BbICOKOYPOBHEBOM A3blKe
C UeJiblo BbINOJIHEHNA NPAKTUYECKNX 3aJaHuN, a TakKe KakK MOSIHOCTbID CaMOCTOSTENbHOEe


https://edu.vsu.ru/
https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus
https://lib.vsu.ru/?p=4&t=2d&id=1486
https://lib.vsu.ru/?p=4&t=2d&id=1436
https://lib.vsu.ru/?p=4&t=2d&id=1360
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OCBOEHWe OTAENbHbIX pa3aenoB AMCUUMNNNHBI, Tak U NpopaboTKy TeM, OCBaMBaeMbIX BO BpeMsi
ayauTopHon paboTtbl. Bo Bpemsa camocTosiTenbHOW paboTbl obydarlmecss yuTarT WU
KOHCMEKTMPYIOT Y4eObHyl, HayyHyl0 W CNpaBOMHYH IMTepaTypy, BbINOMHAT 3adaHus,
HanpaBneHHble Ha 3aKpenneHue 3HaHWM KU oTpaboTKy YMEHWM U HaBbIKOB, FOTOBATCHA K
TeKyLeMy 1 MPOMEXYTOYHOMY KOHTPOSO MO ANCUUNIIMHE.

Ne n/n | cTOoUHUK

KysHeuos, C.I1. QuHamnyecknin xaoc : Kypc nekumn : Y4yeb. nocobve Ansa CTygeHTOB BY30B,

1 obyuatomxcs no pus. cneumansHocTam / C.M. KysHeuos. - M. : duamatnut, 2001. - 295 c.:
ISBN 5-94052-044-8 http://sgtnd.narod.ru/pabl/rus/dc.htm

OcHoBbl NporpammmnpoBaHus Ha a3bike Python : yuebHoe nocobue // / C. K. BynHaues, H. 1O.
Boknar ; M-Bo o6pasoBaHusa u Haykn Poccunckon ®enepaunm, Ypanbckuin pepepanbHblii yH-T
2 um. nepsoro lNMpesnageHTta Poccun B. H. EnbunHa, [MexaHuko-malluMHOCTPOUTENbHbINA UH-T]. -
EkatepuHbypr : M3a-Bo Ypanbckoro yH-Ta, 2014. - 89 c. : Tabn.; 20 cm.; ISBN 978-5-7996-1198-
9 - URL : http://elar.urfu.ru/bitstream/10995/28769/1/978-5-7996-1198-9 2014.pdf

17.UHcpopmaLMOHHBbIE TEXHOMOIMKU, UCNonb3yemMblie ONA peanusauum y4yeoHomn
ANCLUMNNUHBI, BKIOYasa nNporpaMmMHoe obecneyeHme 1 UHPOpPMaLUOHHO-CNpaBOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

OTkpbiTas nnatopma paboTbl C AaHHLIMKM W cpeda NpPorpaMmMMpoBaHUsA Ha s3blike Python.
Anaconda Distribution. - URL : https://www.anaconda.com/distribution/

Mpn peanusaumm OUCUMNIMHBLI MOTYT MCNOJSIb30BaTbCA TEXHOMOMMM 3NIEKTPOHHOro 0By4eHus u
ANCTaHUMOHHblIE obOpasoBaTtenbHble TexHonormm Ha 6ase obpasoBaTtenbHOro noprana
"OneKkTpoHHbIN yHMBepcuTeT BIY" no agpecy edu.vsu.ru, a Takke gpyrme OOCTYMNHbIE pecypchbl
ceTn NHTepHerT.

18. MaTtepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCLUMUNIINHDI:

3aHATUS MOryT BECTUCb AUCTAHLUMOHHO M B ayauTopun. [Ons AUCTAHUMOHHBIX 3aHSTUIA
HeoGXoaMMO Hanuume y CTyAEHTOB KOMMbIOTEPA C BbIXOAOM B WMHTEPHET W rapHUTYpon Unwu
APYroro YCTPOWCTBa MO3BOJSISIIOLLEr0  MCMOSb30BaTh  AWCTaHUMOHHbIe obpa3oBaTteribHble
TexHonornn. [ins ayauTopHbIX 3aHATUIA HEOOX0AUMO TMNOBOE 06OpYyAOBaHME ayaNTOPUN.

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLUUN C YyKazaHMeM 3TanoB ¢hopMmMpoBaHUs U
nnaHupyembix pe3ynbTaToB 00y4YeHus

Kog n | MNnaHnpyemsble pesynbTatbl | OTanbl dopmMmpoBaHus
cogepxaHue 06y4eHuns (nokasaTenu JOCTVXKEHUS | KOMNeTeHuun (pasgensl | ®OC*
KoMneTeHuun 3a4aHHOro YPOBHS ocBoeHus | (Tembl)  gucumnnauHbel  unu | (cpeacTea
(vnn ee vacTn) KoMneTeHumun NnocpeacTBOM | MOOYMS M UX HAUMEHOBaHWE) | OLEeHUBaHMUS)
dopMnpoBaHNA  3HAHUN, YMEHUN,
HaBbIKOB)
OrlK-3 3HaTb: MartemaTtudeckmin annapat, | OCHOBHbIE NOHATUSA
CNocoBHOCTb K | onucbiBaloLWmi nosegeHne CTOXacTU4ECKNX "
cBobogHoMy XaOTUYECKMX CUCTEM; OCHOBHbIE | XaOTUYECKUX CUCTEM. Bonpocbl 1 — 14
BNageHunto 3aKOHbI 1 MapameTpbl AN OUEHKW | NO
3HaHUAMMU NOHATUSA dyHOAMEHTarnbHbIX | CTOXacTU4ECKNX W | COOTBETCTBYIOLLN
dyHOAMEHTanbHbl | pa3genos CTOXaCTUYECKUX | XaOTUYECKNX CUCTEM. M pasgenam
X pa3gernos | konebaHwi B ®paktanbl M pasMepHOCTb | AUCLMMNIUHBI
CTOXaCTUYECKMX obrnactm cBOoen cneunanu3auuv; | QUHaMUYECKMNX CUCTEM.
konebaHun, OCHOBHble MeToAbl cToxacTnyeckux | ObpaboTka peanusauum



https://www.anaconda.com/distribution/

HeobxoanMMbIX konebaHuw, B TOM ynucne | AUHaMUYecKkMx CuUcTtem  CO
ans peleHns | npumeHsieMble ans aHanm3a | CToOXacTU4eCKNMM n
Hay4HO- nosefeHus XaoTU4YECKMMN CBONCTBAMM.
nccnenoBaTenbCK | CIIOXHbBIX CUCTEM. CueHnapuum nepexoga K xaocy,
nx 3agad KPUTHUYECKME TOUKUN U NIUHUN.
YmeTb: ocywecTtBnaTb | OCHOBHbIE MOHATUS
MaTeMaTU4eCKyHo MOCTAHOBKY | CTOXaCTUYEeCKUX "
uccneayeMbix XaoTUYECKUX CUCTEM.
3ajadvy; NpuUMeHsATb  pasnuuHble | MapameTpbl  ANd  OLEHKK
YACMEHHble W aHanuTU4ecKue | CTOXaCTUYECKMX "
meToapl Xa0TUYECKNX CUCTEM.
cTtoxactuyeckmx konebaHun ana | Ppaktanel M pasmepHocTb | [MpakTnyeckoe
peLueHns Hay4yHO- | AMHAMMNYECKMNX CUCTEM. 3agaHve
nccnegoBaTenbCKUX O6paboTka peanusauumn
3agav AVHaMUYeCcKNX CuUcTeM  Cco
CTOXaCTU4ECKNMM "
XaoTU4YeCKUMy CBOMCTBaMM.
CueHapuu nepexoaa K xaocy,
KPUTUYECKME TOUKUN U NIUHUN.
BnageTb (nmeTb HaBbIK(M)): | OCHOBHbIE MOHATUA
mMaTtemaTu4ecKkMM annapaTom ans CTOXaCTNYECKMX "
pelweHns cneuuduyecknx 3agav B | XaOTUYECKMX CUCTEM.
obnactu cToxactudeckux | MNapameTpbl AN OUEHKK
konebaHwui; CTOXaCTNYECKMX "
meTogamu peLueHus 3a4ad | XaoTUYEeCKUX CUCTEM.
cTtoxactuyeckmx  konebaHwn B | Ppaktanbl M pasMepHOCTb n
o pakTuyeckoe
obrnacTtu ceoen AVHaMUYECKUX CUCTEM.
cneumanusauuu; meTogamm | O6paboTka peanusauumn 3apahve
pa3paboTku MaTeMaTUYeCKNX | AMHAMWYECKUX CUCTEM  CO
mogenewn CTOXacTU4ECKUMHM "
XaoTUYECKUX CUCTEM Xa0TUYECKNMU CBONCTBaAMM.
CueHapum nepexoga K xaocy,
KPUTUYECKME TOUKUN U NIUHUMN.
MK-1 3HaTb:3HaTb: akTyanbHble | OCHOBHble MOHATUSA
CNocoBHOCTb npobnemsbl CTOXaCTN4ECKMX | CTOXaCTUYECKMX "
ncrnonb3oBatb B | kornebaHun 1 HoBewLmne XaoTUYECKNX CUCTEM.
cBoei Hay4yHO- | JOCTUXEeHWs B AaHHOW obnactu MapameTpbl AN OUEHKK
nccrnegosaTenbCck CTOXaCTUYECKMX "
On [eATenbHOCTU Xa0TUYECKNX CUCTEM. Bonpocbl 1 — 14
3HaHue ®paktanbl M pasMepHOCTb | No
COBPEMEHHbIX AVHAMUYECKNX CUCTEM. COOTBETCTBYHOLLM
npo6nem n O6paboTka peanusauui | m pasgenam
HOBEMLLNX AVHaMUYEeCKNX CUCTEM  CO | AMCLMMIUHbI
OOCTUXEHNI CTOXaCTU4ECKNMM "
CTOXaCTUYECKMX XaoTU4YeCKUMy CBOMCTBaMM.
konebaHui CueHapwum nepexoga Kk xaocy,
KpUTHUYECKME TOYKUN U NIUHUMN.
YMmeTb:ymeTb: aHanuaupoBaTtb | OCHOBHble MOHATUS
Hay4YHO-TEXHMUYECKYID WMHEOPMALMIO | CTOXaCTUYECKUX "
" Xa0TWUYECKUX CUCTEM.
obobwaTb OTEYECTBEHHbIN n | MapameTpbl AN OUEHKK
3apybexHbIN ONbIT C LENbio CTOXaCTUYECKNX "
MCMONb30BaHMS B CBOEW HaAy4yHO- | XaOTUYECKUX CUCTEM. MpakTuyeckoe
nccrnegoBaTenbCckon geatensHocTn | dpaktanbl U pa3MepHOCTb | 3agjaHue

ONHaMN4YeCKNX CUCTEM.

O6paboTka peanusauuin
OVHaMU4Yecknx cuctem co
CTOXaCTUYECKUMM "

Xa0TUYECKMMN CBONCTBaMM.
Cu,eHapvm nepexoga K xaocy,




KPUTNYECKMNE TOYKN U NTUHUN.

Bnagetb:BrnageTb: OnbITOM
NPUMEHEHNST 3HAHWUA COBPEMEHHbIX
npobnem u

AOCTVXKEHUI CTOXaCTUYECKMX
konebaHuii Npu peLueHnm
nccnenoBaTenbCcKMX 3agay

OCHOBHble NOHATUSA
CTOXaCTUYECKMX ]
Xa0TUYECKMX CUCTEM.

MapameTpbl AN  OLEHKM
CTOXaCTU4YECKUX "
Xa0TUYECKMX CUCTEM.

®paktanbl M pa3MepHOCTb

AONHaMN4YeCKNX CUCTEM.

O6paboTka peanusauui
ONHaMUN4YeCKnx Ccuctem CcoO
CTOXaCcTnyecknmun n

Xa0TUYECKMMUN CBOMCTBAMM.
CueHapuum nepexoaa K xaocy,
KPUTUYECKME TOUKUN U NIUHUN.

MpakTnyeckoe
3agaHve

MK-2
CnocobHOCTb
CaMOCTOATENbHO
CTaBUTb HayudHble
3apayum B obnactu
CTOXaCTUYECKUX
konebaHumn "
pewatb UX C
NCMornb30BaHMEM
COBpPEMEHHOro
obopynoBaHua un
HoBeWLero
OTeYeCTBEHHOMo U
3apybexHoro
onbiTa

3HaTb: OCHOBB! mMeToaonornm
HaydHoM paboTel B  obnactu
cToxacTuyeckmx  konebaHuin  u
NPUMEHEHNE UX B TEopun MU
3KCNepUMeHTE

OcHoBHble MOHATUS
CTOXaCTNYECKMX "
Xa0TUYECKNX CUCTEM.
MapameTpbl AN OUEHKK
CTOXaCTNYECKMX "
XaO0TNYECKNX CUCTEM.
®paktansl M pPasMepHOCTb
AVHaMUYECKUX CUCTEM.
O6paboTka peanusauni
OVHaMU4YeCckux Cuctem Co
CTOXacTU4EeCKUMHM "
XaoTU4YeCKUMy CBOMCTBaMM.
CueHapwum nepexoga K xaocy,
KpUTUYECKNE TOYKUN U NIUHUMN.

Bonpocbl 1 — 14
rno
COOTBETCTBYHOLLM
M pasgenam
AVNCLUNIWHBI

YmeTb: opmynupoBaTb  HOBblE
Hay4Hble 3aga4yu, BO3HUKaloLWNe B
xone nccnegoBaHuin,
aHanuaupoBaTb pe3ynbTaTbl U, Npu
HeobXxooMMOCTH,  KOPPEKTUPOBATb
HanpasfeHue uccrnegoBaHun

OcHoBHble NOHATUS
CTOXaCTUYECKNX "
XaO0TNYECKNX CUCTEM.
MapameTpbl  Ons  OUEHKM
CTOXaCTU4ECKNX "
XaO0TNYECKNX CUCTEM.
®paktansl M pasMepHOCTb
AVHAMUYECKNX CUCTEM.
O6paboTka peanusauuin
OVHaMU4Yeckux CUCTEM  CO
CTOXaCTU4ECKUMHU "
Xa0TUYECKUMU CBONCTBAMM.
CueHapwuui nepexoga K xaocy,
KPUTUYECKNE TOYKN U JIUHUN.

MpakTnyeckoe
3afjaHve

BJ'Ia,D,eTbZHaBbIKOM MCMNOoJ1b30BaHUA
CcoBpeMeHHoro obopyaosaHus B
peweHnn nccecnepnoBaTeribCKuxX
3agav

OcCHOBHblE MOHATUSA
CTOXaCTUYECKUX "
Xa0TUYECKNX CUCTEM.
MapameTpbl  AnNA  OUEHKK
CTOXaCTUYECKUX "
Xa0TUYECKNX CUCTEM.
@Ppaktanbl M pasMepHOCTb
OVHAMUYECKUX CUCTEM.
O6paboTka peanusauum
OVHaMU4YeCckux CUCTEM  CO
CTOXaCTU4ECKUMMU "
XaoTUYECKNMU CBONCTBaMMU.
CueHapuu nepexoga K xaocy,
KPUTUYECKNE TOYKM U FIMHUN.

MpakTnyeckoe
3agaHve




19.2 OnucaHme KpuTEpMEB U1 LLKalbl OLleHUBaAHUA KOMNeTeHUMN (pe3ynbLTaToB
oby4yeHus1) Npu NPOMEeXyTOYHOW aTTecTauumn

[nsa oueHnBaHWs pesynbTaTtoB 06y4eHMs Ha 3K3aMeHe UCNONb3YKTCS CrieayloLme nokasarTenu:
1) 3HaHMe y4ebHOro matepmnana v BrnageHne NoOHATUMHLIM annapaToM CTOXacTUYeCKNX konebaHunm;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnniocTpupoBaTb OTBET NpMMepamMu, aktaMu, AaHHbIMU HAay4HbIX UCCneaoBaHMn B obnacTtu
Xao0TN4EeCKOM OMHAMMUKN N CTOXaCTUYeCKuX konebaHmi;
4) ymeHvne NPUMEHATb CBOW 3HaHWUS ONA PELUeHMs NPakTUYECKMX 3agadvy B 06nacTsax, CBs3aHHbIX CO
CTOXaCTUYECKMMU KonebaHmamu;

YpoBeHb

KpuTepum oueHnBaHna KOMNeTEHLUN cthopmmpoBaH | LLkana oueHokK
HOCTU
KOMMEeTeHUnn

Ob6yvatlowminca B MOMHOA  Mepe UM 4acTUYHO  Briageet | [NoporoBbiii 3auTeHo

TEeopeTn4eCkMmm OCHOoBaMn w“ NOHATUNHBIM annapatomMm B obnactn YPOBEHb
XaoTMYECKON AMHAMUMKM W CTOXaCTUYEeCKMX KorebGaHun, 4YacTUYHO
crnocobeH UNNICTpUpoBaTb OTBET NpuMmepamu, (baKTaMVI, AaHHbIMUA
Hay4HbIX nccnegoBaHuin, cnocobeH NPUMEHATb TeopeTn4eCKkme 3HaHuA
Oona  peweHuna npakTu4eckKnx 3agad B obnactax cBsi3aHHbLIX CO
CTOXaCTUYECKMMU KonebaHmnsiMn

Ob6yvarowunca  OeMOHCTpUPYET  OTPbIBOYHbIE,  (bparMeHTapHble | — He 3auteHo
3HaHWSA, AonyckaeT rpydblie owmbkn

19.3 TunoBble KOHTPONbHbIE 3aAaHUA UMU UHbIE MaTepuanbl, Heobxoaumble AN
OLleHKU 3HaHUW, YMEHUIN, HaBbIKOB U (UNKN) OoNbiTa AeATeNbHOCTU, XapaKTepusylowme
3Tanbl hopMUPOBaAHUA KOMNETEHUMN B NpoLiecce 0OCBOeHNA obpa3oBaTeribHOM
nporpamMmmbi

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

1. dnHammnyeckne CUCTEMbI 1 XaoC: NPUMEPbLI CUCTEM B MEXAHUNKE, CTaTUCTUYECKON
dusuke, Teopust konebaHum, pagnodunanke, SNEKTPOHUKE, MMOAPOANHAMUKE U
MaTemaTuke.

2. Xaoc B NpPOCTbIX MOAeNsaX ANHAMUYECKNX CUCTEM: O4HOMEPHbIE U ABYMEPHbIe
oTobOpaxeHus.

3. CTpaHHble xaoTuyeckme aTTpakTopbl. [JuHamnka cuctemsol JlopeHua.

4. AHanuTmnyeckoe uccrnegoBaHue ypaBHeHun JlopeHua. budypkauuun B mogenu JlopeHua.

5. Xaoc B peanucTuyHbIiX Mogensax omsndecknx cuctem: ABTOHOMHbIE CUCTEMbI —
ANEeKTPOHHbIE reHepaTopbl.

6. CeueHue lNyaHkape. NogkoBa Cmenna. Teopema LLUnnbHMKOBa 0 NneTne cenapaTpuchl
cenno-gokyca.

7. ToMoknuHuyeckas cTpykTypa. CBa3b rOMOKIMHNYECKON CTPYKTYpPbI U NOAKOBLI CMenna.
Kputepuin MenbHukoBa.

8. OyHKUMA pacnpeneneHnsa n UHBapuaHTHasi Mepa. QpProgMyHoCTb U NepemeLlnBaHmne.

9. YCTON4YMBOCTb N HEYCTONYMBOCTbL: YCTONYMBOCTL MO JlarpaHxy, no lNyaccoHy, no
NanyHosy.

10.J1anyHoBckune nokasatenn. Metogbl YMCNEHHOW OLIEHKWN NSAMYHOBCKUX MOKasaTeneun.
ANropuTM BbIYUCIIEHUS CTapLLEro NSANYHOBCKOrO nokasaTtensi.

11.MeomMeTpusa CTpaHHbIX aTTPAKTOPOB 1 (bpakTanbHaa pasmMepHOCTb.



12.PasmepHocTb Xaycaopda. IHdopmaumnmoHHas pasmepHocTb. KoppensunoHHas
pa3MepHOCTb.

13.CueHapuun nepexoga k xaocy. CueHapui GenreHbayma.

14.TlepemexaeMocCTb: NpumMepbl, Teopud. KBasnnepunognyeckaa guHaMmmka n nepexog K
Xaocy B 0TOOpaKeHNN OKPY>KHOCTH.

19.3.2 lNepeyeHb NpakTU4eCcKnx 3agaHni

1. MogenupoBaHue NormcTM4EeCKoro oTobpaxkeHus.

2. MopgenupoBaHue n nonyyeHne dudypkalLmMoHHON guarpaMmmbi
3. YucneHHoe mopenupoBaHue cucteMsl JlopeHua

4. MopgenupoBaHue camonogobHbIX CTPYKTYpP

19.4. MeToan4yeckue MmaTtepuansl, onpegensmoulme npoueanypbl OLeHUMBaHUSA
3HaHWUW, YMEHUN, HaBbIKOB U (UNKX) ONbiTa AeATENIbHOCTU, XapaKTepu3yroLwWwmx aTanbl
¢hopMmpoBaHUA KOMNETEHLUN

OueHka 3HaHMW, YMEHMA U HaBbIKOB, XapakTepuaywuwas aTtanbl (opMMpoBaHMS
KOMMeTeHUMA B pamMKax W3y4yeHuUst OUCUMNAMHBI OCYLIEeCTBASEeTCA B XOA4e TeKylen u
NPOMEXYTOYHOM aTTeCcTaunn.

Tekywas aTrecrayus NnpoBognUTCA B COOTBETCTBUM C [lonoeHnemM O Tekyllen atTectaumm
obyyalLlmxcs no nporpammam Bbicliero obpasoBaHusi BOpPOHEXCKOro rocygapCcTBEHHOro
yHuBepcuteTa. Tekywaa artrectauuss nposoamtcsa B dopme TecTupoBaHus. Kputepum
OLeHUBaHWNSA NpuBeLEHbI BbILLE.

lMpomexyTodHaa aTTecTtaums npoBOAUTCA B cooTBeTCcTBMM € [lonoxeHnem 0O
NMPOMEXYTOYHON aTTecTaunmn obyyaroLmxca No NnporpaMmmam BbicLLEro 06pasoBaHus.

KOHTpOMNbHO-U3MepuTesibHble MaTepuanbsl NMPOMEXYTOYHOMN aTTecTauum BKNYalT B cebs
TeopeTudeckMe BOMPOCHl, MO3BOMAIOWNE OLUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTu4yeckne 3agaHud, MNO3BONSAKOWMNE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUM MCNONb3YKTCA KayeCTBEHHbIE LUKanbl OUEeHOK. KpuTepun oueHuBaHuA
npuBeaeHb! BbiLLe.



