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Mporpamy peKOMeH0BaHO A0 3aTBEPLKEHHS BUEHOH Pafioto (Paky/ibTeTy MaTeMaTUKM
I IHpopMaTUKK

31 cepnHsa 2020 poky, npoTokon Ne 8

PO3POBHUK MPOIrPAMMU:
LLlep6uHa Onekcii CeprinoBud — K.o.-M. H., CT. BUKNaga4 Kapeapu
(hyHAaMeHTaNIbHOT MaTeEMaTUKMN.

[Mporpamy cxBasieHO Ha 3acifaHHi Kageapy PyHAaMeHTa/lbHOT MaTeMaTUKK
npotokon Ne 1 Big 31 cepriHa 2020 poky.

3asiyBay Kadenpu OnekcaHgp AMMONbCbK

[Mporpamy NoropKeHo 3 rapaHTOM OCBITHbOT (NpodeciiHoT) nporpammn «MartemaTuKa».

[FapaHT OCBITHLOT (NPOECINHOT)
nporpamu "aHHa BULLUHAKOBA

[Mporpamy NoroikeHo HayKoBO-MeTOANYHOK KOMICIEHD (paky/IbTETY MaTeMaTuKM i
IH(popMATUKK
npotokon Ne 1 Big 31 cepriHa 2020 poky.

["0noBa HayKOBO-MeTOANYHOT KOMICIT Onbra AHOLLEHKO



BCTYTI

Mporpama HaBYa/ibHOI AncumniiHM “AuHamMika B MmaTemaTuui” cknageHa BignosigHO 40
OCBITHbO-MPOECiHOT Nporpamu Ni4roToBkn «bakanaBp»
cneuianbHocTi 111 - MaTematunka
OCBITHA Nporpama «MaTemaTunkKa»

1.1. MeTot0 BMKNafgaHHsA HaBYabHOT ANCLUMNIHN “[uHaMika B MaTeMaTuLi” € 3HalOMCTBO 3

1. Onwuc HaBYaNbHOT AUCUMMTIHN

OCHOBHVMM NMOHATTAMU Teopil AUHaMIYHUX CUCTEM Ta ii 3aCTOCYBaHHAM, 30Kpema .

1.2. OCHOBHUMU 3aBAaHHAMM BUBYEHHS AUCUMNIHN “ [IMHaMiKa B MaTemaTtuLi ” € OBOIOLIHHS

OCHOBHUMUW MeTOfamu 5iKi BUKOPUCTOBYHOTBCA Y CyYaCHI Teopii AMHaAMIYHNX CUCTEM.
1.3 KinbKicTb KpeguTis - 4
1.4. 3aranbHa KifibKiCTb roguH - 120

1.5. XapaKkTepucTrka HaB4a/lbHOT AUCLUMNIIIHN

HopmatuneHa / 3a BU60pPOM

JeHHa opma HaBYaHHS \ 3ao4yHa (gucTaHuinHa) hopma HaBYaHHS
PiK NiArotoBKn
2-1i \
CemecTtp
4-ii |
Nekuyii
32 rog. |
[MpaKTNYHI, CeMIHAPCLKI 3aHATTH
32 rog, |
I'Ia6opaTTpHi 3aHATTS
CamocTiiiHa poboTa
56 rog, |

y TOMY YMC/i IHAMBIAYa/IbHI 3aBAAHHA

3HaTu:

YMiTun:

1.6. 3ansaHoBaHi pe3y/nbTaTh HaBYaHHS:

OCHOBHI 03Ha4YeHH$ Teopii ANHAMIYHMX CUCTEM.
Knacugikauito HepyxoMux TOHOK

OCHOBHI B1aCTUBOCTI ippaLioHasIbHOro NOBOPOTY Kona
O3HayeHHs ramifibTOHOBOI CUCTEMMN

[MOHATTA Xaocy y AMHAMIYHUX cucTeMax

BrkopucToBYyBaTM TEOPEMM O HEPYXOMIiA TOULi 415 PO3B’A3KY 3aJay Ta LOBELEHHS TEOpeM.

Bu3sHayat TMN HepYXoMOi TOUKM ANs NiHIMHUX Bif06GPpaXKeHb Ta NiHIMHUX AndepeHLinHNX
PIBHSAHb.

BrikopucToBYBaTV BNacTUBOCTI ippaL,ioOHa/IbHOr0 MOBOPOTY KOJa f/151 PO3B’A3KY 3azau.

Br3Hayatu NpUCyTHICTb Y AUHAMIYHOT CUCTEMY Xa0TUYHA AUHAMIKA.




2. TemaTU4HWUIA NNaH HaBYaNbHOT ANCLMNIHK

Po3gin 1. lvHamika y Npupogai i y matematuui.

1. [OuHamikay npupogi i y matematuui. Mpuknagn UHaMiYHUX CUCTEM.

Po3gin 2. CucteMu 3i CTIMKOK NOBEAIHKOLO.

1. JiHiAHI BigobpaxkeHHs Ta niHeapu3auisi. JTiHiHI BigobpakeHHs Ha npsmiid. Mpuknagw.

2. CTucKytoui BigobpaxkeHHs y eBK/iA0BOMY NpoCcTopi. Teopema Npo HEPYXOMY TOUKY ANs
(DYHKLUIT OAHIET Ta 6araTboX 3MiHHUX.

3. [ocTaTHi ymMOBM 415 TOrO, LL06 Bigo6paxeHHs 6yno ctuckaroumm. Mpuknagn. Teopema npo
30ypeHHs CTUCKYHUOr0 BiJ0OPaXKEHHS.

4. Tpuknagn BUKOPUCTaHHA TEOPeMU NPO HEPYXOMY TOUKY Yy MaTeMaTUyHOMY aHasisi. Teopema
npo obepHeHy (yHKLit0. Teopema Npo PYHKL,iH0, L0 384aH0 HEABHO.

5. BUMKOpUCTaHHS TEOPEMU NPO HEPYXOMY TOUKY Y ANDEPEHLIAHMX PIBHAHHAX. Teopema
Munkapa. MNpoAoBXKeHHS PO3B’A3KIB AU(EPEHLINHMNX PiBHSHb.

6. BigobpaxeHHs iHTepBany. KBagpaTuuHi BiobpaxkeHHs. ACUMNTOTUYHA NOBELIHKA.

Po3gin 3. J1iHilHI 306paXkeHHsI Ta NiHiMHI gndepeHyiiHi piBHAHHS.

1. JliHiiHI BiLO6GPaXKeHHSA Ha NIOWMHI: Pi3Hi AIACHI BNaCHi 3HAYEHHS, KOMIMIEKCHI BMaCHiI
3HayeHHA. Knacudgikayis HepyXxoMux TOYOK.

2. JNiHiVHI gndepeHUiiHi piBHAHHS Ha NNOLWMHI. Knacudgikauis HepyXoMmnx TOYOK.

Po3gin 4. PiBHOMIpHE po3nojisieHHA Ha KOfi.

1. lppauioHanbHWin MOBOPOT Kona.

2. TlpvKnagw BUKOPUCTaHHSA NOBOPOTIB KoMa. PO3NOAINEHHSA NepLUnX Uugp CTyMeHiB Linnx
yumcen.

Po3gin 5. KoHcepBaTMBHI CUCTEMM.

1. HbIOTOHOBI CUCTEMW KNNACUYHOT MEXaHIKM.

2. [aminbTOHOBI CUCTEMM.

3. TapMoHiuHKnin ocumnsaTop. ChepuyHUA MasTHUK.

Po3ain 6. Xaoc y guHaMiyHNX cucTemax.
1. BUWKOPWCTOBYBaHHSA KOAYBaHHA y AMHaMiIYHUX cucTemax. 3cys bepHynni. Mpuknagn.
2. TMigkosa Cmeiina.

3. CTpyKTypa HaB4a/IbHOI ANCLMNITIHN

Hassu po3ginis i Tem KifnbKicTb roamH
[JeHHa hopma 3ao4yHa hopma
Ycb y TOMY YmChi Ycb y TOMY Ymchi
oro | n n | nabd [iHL | cp | oro || nm | na |iHg | cp
6
1 2 3 | 4 5 6 | 7 8 |9/10 |11 12| 13

Po3gin 1. AuHamika y Nnpupoai i y matemartuLii.

OnHamika y npupogi i y 4 2 2 4
maTtematuui. Mpuknagm
ANHAMIYHUX CUCTEM.

Pa3om 3a po3ginom 1 4 2 2 4




Po3gin 2. Cuctemu 3i CTIKOK NOBEAIHKOL.

NiHiNHI BifobpaXxeHHs Ta
niHeapm3avif. JTiHiAHi
BiJOOPaXKEHHA Ha MPAMIi.
MpuKnagw.

8

2

2

4

CTuCKytoui BiJOOpaXKeHHS
y €BK/1i0BOMY MPOCTOPI.
Teopema Npo Hepyxomy
TOUKY ANna DYHKLUIT OAHIET
Ta 6araTtboX 3MiHHMX.

[locTaTHi ymOBM 415 TOTO,
W06 BifobpakeHHs 6yno
cTucKaroumm. Mpuknagu.
Teopema nNpo 36ypeHHs
CTUCKYHOUOrO0
BiJOOPaKEHHS.

MpuKNaan BUKOPUCTaHHS
TEopeMu Nnpo Hepyxomy
TOYKY Yy MatemMaTuyHoOMy
aHanisi. Teopema npo
06epHeHY (hYHKLitO.
Teopema Npo (PyHKL,i0, L0
3a/1aHO HEeSBHO.

BukopucTtaHHA Teopemun
MPO HEPYXOMY TOUKY Y
AnepeHLiiHnX
PiBHAHHAX. Teopema
Munkapa. MNpoaoBXKeHHs
PO3B’A3KIB AN(epeHLinHNX
PIBHSAHb.

BigobpaxeHHs iHTepBany.
KBagpaTtunuHi
BiJOOPaXKEHHS.
ACYMNTOTUYHA NOBEAIHKA.

Pa3om 3a po3gisiom 2

46

12

12

22

Po3gin 3. J1iH

iINHI 306paXKeHHS

Ta NiHi

NHI guepeHLinH

| PIBHAHHSA.

NiHilHI BigobpaXkeHHs Ha
MNOLLMHI: Pi3Hi AiACHI
B/IACHI 3HAYeHHS,
KOMI/IEKCHI BNacHi
3HaYeHHA. Knacudikauis
HEPYXOMMX TOYOK.

7

2

2

3

NiHiHI gudepeHLinHi
PIBHAHHSA Ha N/IOLLMHI.
Knacudikauis Hepyxommnx
TOYOK.

Pasom 3a po3ginom 3

15




Po3gin 4. PiBHOMIpHe po3rnogi/ieHHA Ha KOoNi.

IppayioHasnbHMIA NOBOPOT 8 2 2 4

Kona.

[MpuKnagn BUKOPUCTaHHSA 7 2 2 3

MOBOPOTIB Ko/a.

Po3nogineHHsa nepLumnx

LMP CTYMNEHIB LiNnX

yucer.

Pa3om 3a po3ginom 4 15 4 4 7

Po3ain 5. KoHcepBaTMBHI CUCTEMM.

HbOTOHOBI cucTemn 8 2 2 4

KNIaCUYHOT MEXaHIKMW.

["amiNbTOHOBI CUCTEMMU. 7 2 2 3

"apMOHIYHMIA ocumnaTop. 7 2 2 3

ChepuyHNIA MassTHUK.

Pa3om 3a po3aisom 5 22 6 6 10
Po3gin 6. Xaoc y AMHaMi4YHUX CUCTEMAX.

BukopucToByBaHHs 7 2 2 3

KOAYBaHHSA Y AVHAMIYHUX
cuctemax. 3cys bepHyni.

MpuKnagw.
Migkosa Cmelina. 5 2 3
Pasom 3a posginom 6 12 4 |2 6
KoHTponbHa poboTa 2 2
Ycboro rogmH | 120 | 32 | 32 56
4. Temu ceMiHapCbKuX (MPaKTUYHUX, NabopaTopHNX) 3aHATb
No Ha3Ba Temu KinbKicTb
3/n rofAVH
1 | OuHamika y npupogi i y matematuui. Mpuknagm AMHamMmivHUX CUCTEM. 2
2 | NiHinHi Bigo6paxxeHHs Ta NiHeapu3auis. JTiHIAHI BiL06paXXeHHS Ha 2
npamin. Mpuknagu.
3 | CTuckytoui BijobpaXkKeHHs y eBKNiA0BOMY NpocTopi. Teopema npo 2
HepyxoMy TOUKY A1 (DYHKLIT OAHIET Ta 6araTtboX 3MiHHUX.
4 | [locTaTHi ymMOBM A1 TOr0, W06 BiA0OPaXKeHHS 6YN0 CTUCKaOUUM. 2
Mpuknagn. Teopema Npo 36YpeHHs CTUCKYHYOr0o BiJ0OPaXKEHHS.
5 | Npvknagn BUKOPUCTaHHSA TEOPEMM MPO HEPYXOMY TOUKY Y 2

maremaTnyHoMy aHanisi. Teopema npo 06epHeHy (hyHKLit0. Teopema npo
(hyHKLUi10, LLIO 38aHO HEABHO.

6 | BMKOpUCTaHHSA TeOpeMM NPO HEPYXOMY TOUKY Y AndepeHLinHMX 2
piBHAHHAX. Teopema Mukapa. MpoaoBXeHHS Po3B’sA3KiB ANEPeHLiAHNX
PIBHAHb.

7 | BigobpaxeHHs iHTepBany. KBagpaTuyHi BifobpaKeHHS. ACUMMITOTMYHA 2

noBefiHKa.




8 | NMiHilHI Bigo6paXXeHHs Ha NIOLWMHI: Pi3HI AIACHI BNAaCHI 3HaYeHHS, 2
KOMMNIEKCHI BNacHI 3Ha4eHHs. Knacugikalisa HepyxomMmx TOYOK.
9 | NMiHilHI gudepeHLiHi piBHAHHA Ha nnowmHi. Knacudikauis HepyxoMmx 2
TOYOK.
10 | IppauioHanbHMIn MOBOPOT KOa. 2
11 | MNpwvKnagy BUKOPUCTaHHA NOBOPOTIB Koa. Po3nogineHHsa nepumx umugp 2
CTYNEHIB LiINX Ymncer.
12 | HbIOTOHOBI CUCTEMW KNNACUYHOT MEXaHIKW. 2
13 | 'aminbTOHOBI CUCTEMMN. 2
14 | FapmoHiYHWiA ocunnsTop. CHepUUHN MasSTHIIK. 2
15 | BMKOPWCTOBYBAHHA KOAYBAHHA Yy AMHAMIYHUX cuctemax. 3cyB BepHyni. 2
16 | KoHTponbHa poboTa 2
Pasom 32
5. 3aBaaHHA Ans caMoCTiHOT po60TH
No Buan, 3MicT caMOCTiNHOT po60TH KinbKicTb
3/n OnpautoBaHHA MaTepiasy 3a BignoBigHUMW TeMaMK 3 roAuH
BUKOPUCTaHHAM KOHCMEKTY:
1 | OuHamikay npupogi i y matematumui. Mpuknagn guHaMmivyHnX 4
CUCTEM.
2 | NiHini BigobpaxkeHHs Ta NiHeapu3auis. JTiHiVHI Bif0o6paXXeHHs Ha 4
npamin. Mpuknagu.
3 | CTuckyroui BifobpaxkeHHs Y eBK/IA0BOMY npocTopi. Teopema npo 4
HEPYXOMY TOYKY Ans (DYHKLUIT OAHIET Ta 6aratboX 3MiHHMX.
4 | [locTaTHi ymOBM An5 TOro, Wwo6 BifobpaXkeHHs 6yn10 CTUCKaOUUM. 3
Mpuknagn. Teopema NPo 36YpPeHHs CTUCKYHUOr0 BiA0OPaXKEHHS.
5 | Npwknagy BUKOPUCTAHHSA TEOPEMM MPO HEPYXOMY TOUKY Y 4
mMaTemMaTMyHOMY aHanisi. Teopema nNpo 06epHeHY YHKLiO.
Teopema nNpo (PyHKLi0, L0 3aaHO HEABHO.
6 | BMKOpUCTaHHA TeOpeMU NPO HEPYXOMY TOUKY Y AUdepeHLinHMX 3
piBHAHHSAX. Teopema lMukapa. MNpoAoBXeHHS PO3B’SA3KIB
ANDEPEHLIAHNX PIBHSHB.
7 | BigobpaxeHHs iHTepBany. KBagpaTuyHi BifLoOpaXKeHHs. 4
ACYMNTOTUYHA NOBEAIHKA.
8 | JTiHiiHI Bigo6paXkeHHs Ha NOLWMHI: Pi3HI AiACHI BNACHI 3HAYEHHS, 3
KOMM/IEKCHI BNaCcHI 3Ha4YeHHA. Knacudikayisa HepyXoMmx TOUOK.
9 | NTiHiHI gndepeHUiHi piBHAHHA Ha nnowmHi. Knacudikauis 4
HEPYXOMMX TOYOK.
10 | IppauioHasibHMiA NOBOPOT KONa. 4
11 | MNpurKnagm BUKOPUCTaHHSA NMOBOPOTIB KoMa. PO3MnogieHHs nepLumx 3
LM CTYMEHIB LiIMX YnCeN.
12 | HbIOTOHOBI CUCTEMY KNACUYHOT MEXaHIKM. 4
13 | laminbTOHOBI CMCTEMN. 3
14 | FapmOoHiYHWiA ocumnsTop. CHepUYHNIA MaTHUK. 3
15 | BMKOPWCTOBYBaHHA KOAYBaHHA Y AUHAMIYHUX cucTemax. 3CyB 3
BepHyni.
16 | MNigkosa Cmelina. 3

Pa3zom




6. IHaMBIgYyanbHiI 3aBAaHHA
He nepenbayveHi HaBYa/IbHUM M1aHOM.

7. MeToan HaBYaHHA

Jlekuii Ta NpaKkTUYHI 3aHATTA NPOBOAATLCA ayAUTOPHO. Y pasi Oro/IOLLIEHHSA KapaHTUHY,
3aHATTA NPOBOASATLCA ayAUTOPHO abo AMCTaHLiHO (3a gonomoroto nnatgopm ZOOM, MOODLE)
BIAMOBIAHO [0 HaKasy pekTopa XapKiBCbKOro HalioHa/IbHOro yHiBepcuTeTy iMeHi B. H. KapasiHa)

8. MeToan KOHTPO/I0

— 06/1iK BifBIAYyBaHHA ayAMTOPHUX 3aHATb; KOHTPO/IbHA poboTa (1).
— OMUTYBaHHS; 3aiK.

9. Cxema HapaxyBaHHS 6aiB

MOTOYHMIA KOHTPO/b, CAMOCTIHa pob0Ta, KoHTponbHa _
iHAVBIAYyaNbHI 3aBAaHHA poboTa, 3anik | Cyma

Po3g.1

Po3n.2 | Po3n.3 | Po3n.4 | Po3n.5 | Po3n.6 | HaBHIbHUM

nepenbayeHa
PeA Pa3om

naaHoM

5

10 5

5 5 10 20 60 40 100

OuiHKa B
Banax

KpuTepii oLiHIOBaHHA HaBYa/IbHUX JOCATHEHb

OujiHKa 3a HaLiOHa/IbHOO LLIKa/oH

OuiHka

IMosICHEHHS

90 - 100

BigMiHHO

TeopeTnUHMI 3MICT KypCy OCBOEHMIA LjiNIKOM, HEOOXiAHI MPaKTUYHI HaBUYKM
pob0oTK 3 OCBOEHMM MaTepiasioM ChopMOBaHi, BCi HaBYa/bHI 3aBAaHHS, AKi
nepeg6ayeHi NPorpamor0 HaB4YaHHS, BUKOHaHI B MOBHOMY 00Cs3i, BiAMiHHA
poboTa 6e3 NOMW/IOK abo 3 OfHIED HE3HAYHOK NMOMU/IKOH).

70-89

[obpe

TeopeTUUHUI 3MICT KYpCY OCBOEHMIA LLISIKOM, NPaKTUYHI HaBUYKN PO60TH 3
OCBOEHVM MaTepiaioM B OCHOBHOMY CDOPMOBaHI, BCi HaBYa/IbHi 3aBfaHHS,
AKi nepef6ayeHi NporpamMor0 HaB4YaHHS, BUKOHaHI, IKICTb BUKOHAHHS
YKOAHOr0 3 HUX He OLiHEHO MiHIMa/IbHUM Y1CNOM Ganis, AesKi BUAW 3aBAaHb
BMKOHaHi 3 NoMunKamu, poboTa 3 AeKi/lbkoMa He3Ha4YH1MM NOMUIKaMu, abo 3
OfHI€I0 — IBOMa 3HAYHNMMN MOMUIKAMMU.

50 -69

3af0Bi/IbHO

TeopeTUUHWIA 3MICT KypCy OCBOEHMIA HE MOBHICTHO, a/ie MPOra/iiHN He HOCATb
ICTOTHOrO XapakTepy, Heob6XifHi MPaKTUYHI HaBUYKN POBOTM 3 OCBOEHUM
marepianioM B OCHOBHOMY CPOPMOBaHI, 6inbLlicTb NepeabayeHnX Nporpamoro
HaBYaHHA HaBYa/IbHUX 3aBAaHb BUKOHAHO, [esKi 3 BUKOHaHWX 3aBfaHb,
MICTATb NOMWUJIKK, po60Ta 3 TPbOMa 3HAYHUMU NOMUJIKAMN.

1-49

He3an0BiNbHO

TeopeTnUHWIA 3MICT KypCYy HE OCBOEHO, HEOOXIiAHI MPaKTUYHI HAaBUYKM
pob0oTK He cthopMOoBaHi, BCi BUKOHAHI HaBYa/lbHI 3aBAaHHSA MICTATb rpyoi
NOMWU/IKW, AOAATKOBY CaMOCTIiiHY po60TY Haj, MaTepiasiom Kypcy He
NPUBEAEHO A0 3HAYMMOTO MiABULLEHHSA AKOCTI BUKOHAHHSA HaBYa/lbHNX

3aBfjaHb, PO60Ta, L0 NOTPebye NOBHOT NepepobKu



LLIkana ouiHtOBaHHSA

Cyma 6anis 3a BCi BuaM OuiHKa 3a HaLioOHa/IbHOHO LLIKASIOoH
HaBHa/1bHOI AANBHOCTL | nag yoTupupiBHEBOT Wkanm [N ABOPIBHEBOT LKA/
MPOTATOM CEMECTPY OL|iHIOBAHHS OL|iHIOBAHHS
90 - 100 BiAMIHHO
70-89 Aobpe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3a/J0Bi/IbHO He 3apaxoBaHO

10. PekomeHfOBaHa nitepaTtypa

OcHoBHa niTepaTypa

1. Katok A. B., Xaccenbbnat 5. BBefeHWe B TeOpPUIO AMHAMUYECKMX CUCTEM C 0630pPOM
nocnegHnx goctmkeHnin — M.: MUUHMO, 2005, — 464 c.

2. Kathleen T. Alligood, Tim D. Sauer, James A. Yorke. CHAOS: An Introduction to Dynamical
Systems. — Springer-Verlag, New York, 1996. — 612 c.

JonomidxkHa niTepatypa

1. Yyewos V. [l. BBeAeHWe B TEOPUIO GECKOHEYHOMEPHBIX AUCCUMATUBHBIX CUCTEM. — XapbKOB,
Acta, 2002. — 434 c.



