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PABOYAS [TPOTPAMMA AUCLIMIIJIMHBI (MOJY.JIS])

JluckpeTHbie PYHKUHH B CHMBOJIHYECKOH JHHAMHKeE
Discrete functions in symbolic dynamics

[IporpaM Ma (upurpam MBbl) IOATOTOBKH HaVYHbIX H HAYYHO-MNEAArorH4eCKHX KaJapoB B aCliHpaHType
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Pabouas mporpamma IUCHMILIMHBI pazpaboTraHa B cooTBeTcTBUHM C Ilpukazom Pextopa MI'Y
Nel216 ot 24 nHos0ps 2021 roma «OO6 yrBepkaeHun TpeOoBaHUN K OCHOBHBIM IIPOrpamMmam
NOJArOTOBKM HAy4YHBIX W HAy4YHO-IIEJArOTMYECKUX KaJIpOB B AaCIHUPAHTYpPE, CaMOCTOSITEIBHO
yCTaHaBIMBAaEMbIX MOCKOBCKMM rOCy1apCTBEHHBIM YHUBEpCUTETOM UMeHH M.B. JIoMmoHOCOBa»

1. KpaTkas aHHOTaLMs:

Haseanue oucyunaunst JJTUCKpeTHbIe QYHKIIMU B CUMBOJIMYECKON JTUHAMUKE

Heap w3ydeHUs AuCHUIUIMHBI — JlaHHBIA Kypc TIO3BOJISIET pPACIIMPHUTHh 3HAHHUS 00
MCIOJIb30BAaHUN MATEeMAaTUYECKOTO ammapaTra JUCKPETHBIX (PYHKUIMNA Ui OMHCAHUS OCHOBHBIX
MOHATUN CHUMBOJMYECKOW JMHAMUKH M HMX CBOWCTB. B Kypce UCHONB3YIOTCA pPE3YIbTaThl
anredpbl, KOMOMHATOPUKH, TEOpHUH TpadoB, TEOPUU KOIUPOBAHHUA, KpUNTOTpadUu U TEOPHUH
ABTOMATOB. AHAQIM3UPYIOTCS CBSI3M OCHOBHBIX TIOHATUWA CHUMBOJIMYECKOW JUHAMUKH C
HEKOTOPBIMH KPUNTOTPaQUUSCKUMU TMPUMUTHBAMH M KJIacCaMH KOJOB, HCIPABISIONINX
OIIMOKHU.

2. YpoBeHb BhICIIEro 00pa3oBaHUs —aClIUPaHTypa

3. Hayunas cnemmansnocts 1.2.1., 1.2.2., 1.2.3, 1.1.2, 1.14., 115, 1.16., 2.3.5., 2.3.6,
oTpacyib Hayku: OU3NKO-MaTeMaTHICCKIE HAYKH,

Hayunas cnenunansHocts 1.2.2., oTpacips Hayku: TexHUYECKUE HAYKH
4. MecTo TUCHUILIMHBI (MOIYJIsl) B CTPYKType [IporpaMmel acniupaHTyphl: SJIEKTUBHBIN KypC.

5.00beM TUCHMITIIMHBI (MOIYJIs) COCTABIIAET 2 3a4eTHbIE €AUHUIIBI, BCEro /2 yaca, U3 KOTOPbIX
28 yaca 3aHATHI JEKIIMOHHOTO THITa, 44 yaca caMOCTOSATENIbHOW PabOThI ACTIHPAHTOB.

6. BxoaHble TpeGOBaHUS 1151 OCBOEGHUS TUCIMITIMHBI (MOYJIs), IpeABApUTENbHbIE YCIOBUS.
Ha npenpiqynux ypoBHSX BBICIIEr0 00pa30BaHMs JOKHBI ObITH OCBOEHBI O0IIHNE KYPCHI:
1.TuckpeTHas MaTeMaTHKa

2. AnreOpa

3. Kombunaropuka

4. OyHKIMOHAIBLHBIN aHAJIU3

5. Teopus konupOBaHUS

6. Marematuyeckast Kpunrorpagus



7. Cofep:kaHue AUCHUIIMHBI (MOAYJI51), CTPYKTYPUPOBaHHOE 10 TeMaM
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(uacwl)
pa3aesioB H TeM .
AMCHMILINHbI (MOAY15) KonTakTHas padora (padora BO B3auUMOIeiCTBHH C CamocrosiTesibHasi padoTa
’ npenoaaBaTejieM), 4achbl 00y4yauerocs, 4acobl
A3HAX U3 HUX
(¢opma npomekyTOUHOM
AUCHHUTIIHHE (MOTYJIIO0) = b = 5 3aHATHS, =
g =3 E’ é HanpasJIEHHBIE Ha % <
S = S 8 [pOBE/IEHHE X 2 3
= = < E B o < =
= = o S = TEeKyLIero SIS S
= 2 A 38 KOHTPOJIS 2= 8 =
E cés E cés g - g = YCIIEBAEMOCTH, 'é' = S é
= = = = i E, g 2 MPOMEKYTOYHOM E 2 E( E
< < o e L=
S2 |82 | & |EE | amceraum az |£¢
Tema 1. BBegenue B 12 6 6 6 - 6

TCOPUI0 TMHAMHUYECCKUX
CUCTEM

Metpuueckue NpocTpaHCTBA.
Hopwmer u metpuku. Ilpumepsr
METPHUYECKUX MIPOCTPAHCTB.
CX0aUMOCTb
MOCJIEA0BATEIBHOCTEN U

HENPEPBIBHOCTH OTOOpaKeHUH.

OTKpBITBIE U 3aMKHYTHIE
MHOXkecTBa. [TonsaTne
KOMITAKTHOCTHU MPOCTPAHCTBA.
Kputepuii komnakrocTu
MHOX€ECTBA B KOMIIAKTHOM




IPOCTPAHCTBE.
Teopema bonbuano. Kpurtepunii
KOMITAaKTHOCTH MHO>KECTBA B
METPUUECKOM MPOCTPAHCTBE
(Teopema I'eiine-bopens).
[InotHOCTH MHOXECTBA. Teopema
Bapa.

Onpenenenne TMHAMUYECKON
cuctemsl. IIpumepsl.
VHBapuaHThl JUHAMHIECKUX
cucreM. [[zeTa-QpyHKIms.
MapkoBckue pa3oneHus.

Tema 2. CABHTOBELIE
NMPOCTPAHCTBA (CABHUIH)
Kak (a3oBble
NMPOCTPAHCTBA B
CHMBOJIHYECKOM
JWHAMHKE.

OCHOBHBIE TIOHATHS U TEPMUHBI.
TToyHBIN cABUT HAJl KOHEYHBIM
andasutoM. [Ipumepsr.
Tpancnasuus 1 KOMMYTHPYIOIIHE
C Hell 0ToOpakeHHUS.

ITonsiTe CABUTOBOTO
npocTpaHcTBa (caBura). bioku
(cmoBa) — 3ampeTtsl. [Ipumepsr.
SI3BIKH, TOPOXKIAEMBIC CTBUTAMHU.
HeobOxoauMble U JOCTAaTOYHBIE
YCIIOBHS MIPUHAIICIKHOCTH CIIOBa
SI3BIKY, TIOPOXKICHHOMY CIBHI'OM.

12




CaBury, mopoxaaeMeie
oTepaIusIMH «PacuIupeHUe» 1
«pacIIupeHHe C 3aleTICHHEeM.
HexkoTtopeie cBoiicTBa U
napaMeTpbl TOPOKIACMBIX
MPOCTPAHCTB.

Tema 3. Ckoan3siue
0JI0YHBIE KOJbI

[ToHsTHE CKONB3SIIETO OJOYHOIO
koza. ITpumepsl. IIpocreiimue
CBOMCTBA CKONB3AIINX OJIOUHBIX
koznoB. Teopema o
«TOMOMOP(H3IMEN IS
CKOJIB3SIIIIETO OJIOYHOTO KOJIa.
[onsATHE COMPSHKEHHOCTH.

TeopeTnko-KoI0BBIE MOIEITH
CKOJIB3SIIIIUX OJIOYHBIX KOJIOB.
CBepTOUYHBIE KOJIBI,
WCTIPABIISAIONINE OIIHOKH.

Kpunrorpaduueckue monenn
CKOJIB3SIIINX OJIOYHBIX KOJIOB.
Peructps! ciapura ¢
GUIBTPYIOIINMH QYHKIHSIMU.
OunpTpyroumme u
KOMOHMHUPYIOIINE TeHEPATOPHL.

12

Tema 4. CaBurosnie
NMPOCTPAHCTBA KOHEYHOI0
THIIA

12




ITonsaTue caBura KOHEYHOTO
tumna. [Tpumepst. Cosuru
KOHEYHOI'0 THIIA C MaMsThIO.
Teopema o coBmazeHNn Kinacca
C/IBUTOB KOHEYHOTO THIIA C
KJIaCCOM CIBHIOB KOHEYHOTO
THIIA C TAMATHIO.

Kpurepuii ny1s ciBuros
KOHEUYHOTO THIIA C ITAMSITEIO.
Teopema 0 COPSIKEHHOCTH CO
CIIBUTOM KOHEYHOI'O THIIA.

I'padsl 1 mopoxkIaEMBIC HMU
casuru. Ilpumepsl. IIpocreiine
CBOICTBaA CIIBUIOB,
MOPOXKICHHBIX Tpadamu.
Teoperuko-rpadoBoe
MpeJICTaBJICHUE CABUTOB
KOHEYHOT'0 THIA C NaMSThIO.
Coduueckue CABUTH U UX
npocreimue cpoiicta. [lonstue
SHTPOIHUH cABHUra. Beraucienue
SHTPOIHUH.

Tema 5. Ucnoab30Banue
METO0B CHMBOJIHYECKOM
ANHAMHUKH

CaBuru, nopoxaaeMele
JMHEHHBIMH PEKyppPEHTaMHHA/
KOHEYHBIMH MOJISIMHU, U UX




OCHOBHBIC CBOMCTBA.
OunpTpyrontie GYHKINA U UX
mapaMeTpHl.

Hcnons30BaHue TeOPEMBIO
COTIPSDKEHHOCTH JJIs1 CBEJICHUS
KpHUnTorpaduueckoi 3a1aun K
3a/1a4aM CUMBOJIMYECKON
nuHaMuku. HoBbie
KpHNTOTpahUIecKre mapaMmeTpsl
(UIBTPYIOIINX TEHEPATOPOB M UX
BIHSHUC HA 3P PEeKTHBHOCTH
penieHust Kpunrtorpaduiaeckux
3anay. [Ipumepsl.

[IpomexyTrounas 16 2 14 14
aTTeCTaIHs: YCTHBIH

9K3aMEH

HTroro 72 28 44




8. ObpazoBaTelbHBIC TEXHOJIOTUH.

[Ipu mpoBeneHWM JICKIIMOHHBIX 3aHATUN HE TMPEIyCMaTPUBACTCS KCIOJb30BaHWE HH(POPMAITMOHHBIX
TEXHOJIOTHH, BKJIIOYAONIUX NakeThl MaTeMaTudeckux nporpamm: MATLAB, MATHEMATICA u np.

9. YuebHo-MeTOANYECKHE MAaTEPHUAIIBI JI1 CAMOCTOSITEILHON pabOThl IO TUCHHUILIINHE (MOIYIIO):

CamocrosTenbHas pa0oTa ydalMXCsl COCTOMT B H3YYEHHMM JIEKLIIMOHHOIO Marepuana, y4deOHO-
METOANYECKON JINTEPaATyphl, IOATOTOBKH K TEKYILIEMY KOHTPOJIIO U IIPOMEXKYTOYHOU aTTECTALUH.

JlutepaTypa ISl CAaMOCTOSITEITLHOM PabOThI CTYJIEHTOB B COOTBETCTBUU C TEMATUYECKUM TUTAHOM.
Tema 1 «BBeeHue B TeOPUI0O JTMHAMUYECKHX CHCTEM»

M. Brin., G. Stuck. Introductiontodynamicalsystems. Cambridge University Press, 2003, pp. 240.

Tema 2 «CnaBuroBble NPOCTPAHCTBA (CABMIHM) Kak (pa30Bble INPOCTPAHCTBA B CHMBOJIHYECKOM
AHHAMUKE)

D. Lind, B. Marcus. An introduction to symbolic dynamics and coding. Cambridge University
Press,1995, pp. 495.

Tema 3 «Ckoab3sinue 0JJ0YHbIE KOAbD)

D. Lind, B. Marcus. An introduction to symbolic dynamics and coding. Cambridge University
Press,1995, pp. 495.

Tema 4 «CaBuroBpie NpOCTPAaHCTBA KOHEYHOI0 THIIA»

D. Lind, B. Marcus. An introduction to symbolic dynamics and coding. Cambridge University
Press,1995, pp. 495.

Tema S. «HUcnoiab3oBaHMe MeTOAOB CHMBOJHYECKONW [IMHAMHMKH /Ui Ppeaau3alud aTaKk Ha
GuabTpyOIIME TeHepaToOpPbD)

D. Lind, B. Marcus. An introduction to symbolic dynamics and coding. Cambridge University
Press,1995, pp. 495.

10. PecypcHoe obecrieueHue:

e [lepedyeHb OCHOBHOI M BCIOMOTaTeNbHON y4eOHOW TUTEpaTypsl KO BCEMY KypCy
OcHoBHast uTeparypa:

M. Brin., G. Stuck. Introductiontodynamicalsystems. Cambridge University Press, 2003, pp. 240.



D. Lind, B. Marcus. An introduction to symbolic dynamics and coding. Cambridge University
Press,1995, pp. 495.

JlonoTHUTeILHASJIMTEPATYPA:

1. B.P. Kitchens. Symbolic Dynamics. One-sided, two-sided and countable state Markov shifts. Springer,
1997, pp. 262.

2. G.A. Hedlund. endomorphisms and automorphisms of the shift dynamical system. Math. systemstheory,
3, 1969, pp. 320-375.

e [lepeueHbHCTIONB3YEMBIXMH(GOPMAITMOHHBIX TEXHOIOTHH,
I/ICHOJ‘ILByeMBIXHpI/IOCYH.ICCTBJ'IeHI/II/IO6pa30BaTeJ'ILHOFOHpOI_Iecca, BKIIFOYAAIIPOTpaMMHOC
obecriedeHre, HHOOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI (IIPU HEOOXOIMMOCTH):

http://elibrary.ru

WWW.SCopus.com

e OnucaHuemMaTepuanbHO-TEXHUYECKOWOA3bI.
3aHsTHSI MOTYT IPOBOJISATCS B Ay IUTOPUH, HE OCHAILIEHHOW MYJIbTUMEIUIHBIM YKPaHOM

11. s3Ik penolaBaHus — pyCCKUM
12. IIpenonaBarenu:

Cmenenw, donicnocmo @HO.,e-mail, ten.: -m.¢.-M.H., goeHt Jloraues Omer
AunexceeBny,0llog@inbox.ru ,8(495)930 4386

DOoHBI OLEHOYHBIX CpeacTs, HGOﬁXO}II/IMBIe AJISl OIICHKHU pe3yJibTaToB Oﬁy‘leﬂl/lﬂ

OO0pa3usbl JOMAIHUX 32 JAHUI:
SIBnsieTcst M epecedeHue S3bIKOB IBYX CIIBUTOB S3bIKOM HEKOTOPOT'o cIBHra?
SIBnsieTcst I nepecedeHue ABYX HEMPUBOJUMBIX CABUIOB HETIPUBOAUMBIM CIABUIOM?
Jlokazath, YTO OOPATUMBINM CKOJIB3SIIMNA OJOKOBBINM KO UMEET TOJIBKO OJMH OOpaTHBIH.
Kpome Toro B kauecTBe JOMAIIHETO 3ajaHUs TIOAPA3yMEBACTCS N3yUYEeHUE PEKOMEHTyeMON JINTepaTyphI.

~Pwbd e

Bomnpocsl 1151 mpoMeKyTOUHOM aTTeCTallu — 3a4eTa (IK3aMeHa):

1. KpI/ITepI/Iﬁ KOMITAKTHOCTHU MHOXKCCTBA B KOMITAKTHOM ITPOCTPAHCTBC.
2. KpI/ITepI/Iﬁ KOMITAKTHOCTU MHOXKXCCTBA B MCTPUYCCKOM ITPOCTPAHCTBC.

3. Teopema 0 HEOOXOAUMBIX M JOCTATOYHBIX YCIOBHSAXITPHHAIIIC)KHOCTH CIIOBA SI3BIKY,TOPOKICHHOMY
CIABUIOM .

4. Teopema o «romomMopdu3Me» s CKOIB3SIIET0 OJJOYHOTO KOJIa.


http://elibrary.ru/
http://www.scopus.com/
mailto:ollog@inbox.ru

5. TeopeMa O COBIIaACHUU KJ1acCa CABHUI'OB KOHCYHOI'O THIIA C KJIACCOM CABUI'OB KOHCYHOI'O THIIA C
IIaMsATBIO.

Kpurepuii i ciBura KOHEYHOr O THIIA.
Teopema o cymiecTBOBaHUU Tpada, HOPOKAAIOLIETO MTPOU3BOJILHBINA CABUT KOHEYHOTO TUIIA C TTAMATHIO.

TeopeMa 0 CONPSKEHHOCTH CO CIBUTOM KOHEYHOTO THUIIA.

© © N o

Teopema 0 CONPSHKEHHOCTH CABUTOB KOHEYHOTO THUTIA.
10. Kputepwuii copuaHoCTH CABUTA.

MeTtoauyeckue MaTepuaJbl /sl IPOBeAeHUS MPOIe1YyP OLleHUBAHMS Pe3y1bTATOB 00y4YeHUs!

3auet (9K3aMeH) MPOXOIUT Mo OuiieTaM, BKIIOYAIOIIeM 2 BOIpoca. Y pOBEHb 3HAHUH acHUpaHTa 1o
Ka)KJIOMY BOIIPOCY Ha «OTIUYHOY, «XOPOIIO», «YIOBICTBOPUTEIHLHOY, «HEYTOBICTBOPUTEIHLHOY.





