QE HauioHanbHUA TEXHIYHUIA YHiIBEpCUTET YKpaiHn
«KUIBCbKUIA NONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadeapa maremaTuuHoi
¢isuku Ta AudepeHiaTbHAX
PiBHAIHB

JTETEPMIHOBAHHM XAOC

Y HEIJEAJIbHUX ITUHAMIUHNX CUCTEMAX

Po6oua mporpama HaBua/IbHOI AucHUIUTiHA (CHutadyc)

PiBeHb BHIIOI 0CBIiTH
I'any3b 3HaHBb
CrnenianbHICTH
OcBiTH# nporpama
CraTyc JUCIUITIHI
dopma HaBYaHHSA

Pik miroroBkm,
cemMecTp

OO0cAr AMCIUIITIHA

CemecTpoBuii
KOHTPOJ/Ib/ KOHTPOJIbHi
3ax0/u

Po3kaj 3aHATH
MoBa BUK/IaJJaHHSA
Indopmanis npo
KepiBHHMKa Kypcy /
BHKJ/IafiavyiB

Po3mieHHs Kypcy

PekBi3uTH HaBYa/ILHOI AMCIUILTiHA

Jpyeuti (mazicmeppcbkuii)

11 Mamemamuka ma cmamucmuka

111 Mamemamuka

Cmpaxoea ma ¢iHaHcoea mamemamuka
Bubipkosa

ouHa(0eHHa)

2 Kypc OCiHHill cemecmp

120/ 4 kpedumu, nexyii 36 200uH, npakmuuHi 18 200uH
3anik, MKP, /IKP

http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx

YKpaiHCcbKa

Jlektop: IIBerir Onekcanap FOpitioBuy, rpodecop Kadeapu MaTeMaTUUHOI
¢bi3uku Ta fudepeHLianbHUX piBHAHE DM@, nokTop ¢i3.-Mat. HayK
aleksandrshvetskpi@gmail.com, chaos.kpi.ua

[MpaktuuHi: e Onekcanap FOpitioBuu, mpodecop Kadeapu
MaTeMaTHuHOI (i3uvKH Ta fudepeHLianbHUX piBHAHE DM@, noktop ¢is.-
Mart. HayK aleksandrshvetskpi@gmail.com, chaos.kpi.ua

chaos.kpi.ua, indopmariitini pecypcu B 6i6mioTeri

IIporpama HaBYa/ILHOI AMCIUILTIHU

1. Onuc HaBYa/IbHOI JUCIUIUIIHM, 1i MeTa, NpeiMeT BUBYAHHS Ta pPe3y/IbTaTH HaBYaHHS

Mertoro HaBUabHOI AUCLMIUIIHU € (JOPMYBAHHS y CTY/IeHTiB iHTerpasbHOI KOMIIETEHTHOCTI — 37laTHOCTI
JI0 JIOTiUHOTO MHC/IeHHs, (opMyBaHHS OCOOMCTOCTI CTy/eHTiB; PO3BUTOK IX iHTe/leKTy i 37i6HOCTel;
3/IaTHOCTi BUpilllyBaTH CK/Ia[Hi crielliasizoBaHi 3aZiaui B raay3i MareMaTWKd, MeXaHikd, Gi3ukwy,
€KOHOMIKH TOLLIO

ITporpamMHi KOMIIETEHTHOCTI:

3aranbHi KommneTreHTHOCTI (3K)
@K 9 3paTHiCTh 0 CaMOOCBITH Ta MiABUIeHHsS KBasidikallii Ha OCHOBI iHHOBaLiIMHUX MiAX0AIB y cdepi
MaTeMaTHUKH


mailto:olgakushlyk64@gmail.com
mailto:olgakushlyk64@gmail.com

®K 17 CrnpoMOXHICTh 3aiMaTHCh HAYKOBOI Ta JOC/IIJHULBKOK [iSTIbHICTIO, BUKOPHUCTOBYIOUM IIPU
1IbOMY HOBITHi TeXHoJOrii Ta iHHOBaLilHI MiAxoaAu y cdhepi MaTeMaTUKU

@K 18 3paTHiCTb BUKOPUCTOBYBATH iH(OpPMaL|iliHO-KOMYHiKalliiiHi TexHoJoril Ta CcreljianizoBaHe
niporpaMHe 3abe3reueHHsl y HaBYaIbHOMY TIPOLIeCi.

IIporpamHi pe3y/ibTaTy HaBUaHHA

PH 10 ¥YmiTu caMocCTiiiHO T/laHyBaTH BUKOHAHHS AOCTiJHULLKOTO Ta/ab0 iHHOBALIMHOTO 3aBZaHHS Ta
(hopMyrOBaTH BUCHOBKHM 3a MOT0 pe3y/ibTaTaMU

PH 12 BukopucTOBYBaTH paljioHa/ibHi CII0COOM TOIIYKY Ta BUKOPHUCTaHHS HayKOBOTeXHiuHOI iHhopMmaliii,
BKJTFOUAFOUH 3aCO0M e/IeKTPOHHUX iH(OPMAL[iiTHUX Mepe)k; 3aCTOCOBYBaTH iHpopMariiliHi pecypcH, y TOMY
YMCJTi eJIeKTPOHHI, /1J1s1 TIOIIYKY BiZAMOBiAHUX MaTeMaTUYHUX Mo/jie/nei

PH 16 Ywmitu 3pilicHIOBaTH palliOHA/JLHUM BUOIp BiAMOBiIHUX METO/iB, MPUHOMIB Ta a/JTOPUTMIB 3
BUKOPUCTAHHSAM iH(GOpPMaLliliHUX TeXHOJIOTi# [/ po3B’si3aHHS OpraHi3alliiHO-yIpaBIiHChKUX 3a/1au

2. IIpepeKBi3UTH Ta MOCTPeKBi3UTH AUCIUILIIHYU (MicIje B CTPYKTYPHO-/IOTiuHil cxeMmi
HaBYaHHA 3a BiINOBiIHOI0 0CBITHBOI NMPOrPaMoIo0)

BuKnagaeTbCsl B OAMHALSTOMY ceMecTpi Ha 6a3i MaTeMaTH4HOro aHamily, AudepeHIiaTbHUX PiBHSIHb,
AUHAMIYHUX CUCTeM Ta JeTepMiHOBaHOI'O Xaocy.

3. 3MiCT HaBYA/IbHOI AUCIMILTIHA

1. Bidypxkatiii peryisipHHX aTpakTOpiB HeifleaTbHUX CUCTEM.
2. JocaigyKeHHs XaoTH3allii pi3HOMaHITHUX HeiJlea/IlbHUX IUHaMiUHUX CUCTEM.

4. HapuanbHi MaTepiaiu Ta pecypcu

OcHoBHa JliTepatypa

1. IIeeup O.FO. [uHamiuni cuctemu, [EnekTpoHHMII pecypc] : HaBu. mocib. A1 CTy[z.
crerianbHOCTI - EjlekTpoHHi TekcToBi AaHi (1 daitn: 36,3 M6aiiT). - Kuie : KIII im. Iropst Cikopcekoro,
2021. - 345 c. (goctym https://ela.kpi.ua/handle/123456789/42838)

2. Krasnopolskaya T.S., Shvets A.Yu. Regular and chaotic dynamics systems with limited excitation,

R&CD, 2021.

3. Schuster, H. G., & Just, W. Deterministic Chaos: An Introduction Wiley-VCH. 2025.
4. Bishop, R. C., An Introduction to Chaotic Dynamics. 2025
5. HIseus O.FO. Innamiuni cucremy, KIII im. I. Cikopcekoro, 2021

6. Deterministic Chaos [Enektponnuii pecypc]. — Kuis: HTYY KIII, 2009 — 2021. — Pexxum

poctyny: http://chaos.kpi.ua — HaBuaneHi my6mikarii.

JopaTkoBa jiteparypa

7.  [HoBigauk 3 Wolfram Mathematica 7/8/9, [Enektponnuii pecypc]. — Pexum pgoctymy:
http://kobrinig.ru/mathematica.

8.  CoPlot Software for Great Scientific Graphs, Maps, and Technical Drawings, [EnekTpoHnuuii
pecypc]. — Pexxum poctymny: http://www.cohort.com/coplot.html#description.

9.  Shvets A. Yu., Sirenko V. A. Scenarios of Transitions to hyperchaos in Nonideal Oscillating
Systems, Journal of Mathematical Sciences, Vol. 243, No. 2, November, 2019.

HaBua/ibHUHM KOHTEHT
5. MeTo/juKa OTIaHYBaHHS HABYA/IbHOI JUCHUIUTIHA (0CBITHHOT0 KOMIIOHEHTA)

Jlekujii 3 HaBUa/JILHOI AUCLMIUIIHU Ta JesKi MPaKTUYHI 3aHATTS POBOAATECSA 3 BUKOPUCTAHHAM Cy4YaCHUX
iHpopMaIliiiHUX TeXHO/IOTil Ta TeXHiUHMX 3acobiB (HOYTOYK 3 BiJTOBiZIHUM IaKeTOM OPUTiHATbHOTO
MPOrpaMHOro 3abe3reueHHsi, KOMIT'IOTEPHMM IIPOeKTOp, ToIo). IIpyd mMpoBefeHHI JEKI[iHHUX Ta
TIPAKTUUHHKX 3aHATh Y OuHilt hopmi oBuHeH OyTH 3abe3neueHuil BUTbHUHN JoCTy 0 Mepexi Internet. [Tpu
JUCTaHLIiMHIM (popMi HaBUAHHSI BUKOPUCTOBYIOThCS maTdhopMu Zoom Ta Webex.

Iepesnik yeKIjin
Jlekyis 1. IToHATTA Heijea/IbHOI JUHAMIUHOI CUCTEMH.


https://ela.kpi.ua/handle/123456789/42838
http://chaos.kpi.ua/
http://www.cohort.com/coplot.html#description
http://kobriniq.ru/mathematica

Hocnimxennsi A. 3ommepdensaa ta C.I1. Tumorienka. O3HaueHHs HeifleabHOI IMHAMIUHOT CICTeMH 3a
B.O. KoHoHeHKO

Jlekyii 2-3. Bidypkarjii rpaHUYHMX LUKJ/IIB Ta IHBapiaHTHUX TOPiB.
Bidypkaliisi «XBiCT /1aCTiBKM» Ta «CiJi0-By3/0Ba OidypKariisi rpaHUUHUX IUKTIB. bidypkariis
Hapo/KeHHs1 iHBapiaHTHoro Topa. bidypkallii «iHBapiaHTHUI TOp — pe30HAHCHUM LIUKJ/I»

Jlekyis 4. Heigea/ibHi MAaATHUKOBI CHCTEMH.

IneasnbHi Ta HeifjeasbHI MaTHUKOBI CUCTeMU. PoJib MagTHUKOBUX CUCTEM Y Cy4aCHOMY
MO/Ie/TFOBaHHiI AMHaMiuHUX TpolieciB. Ctabimi3aljisi BepXHBOTO IMOI0KeHHs piBHOBarv MasiTHHUKA Ta
3aCTOCYBaHHS L[bOTO e()eKTy B aePOHABTHII].

Jlexyii 5-7. Heigea/ibHa cHCTeMa «IJIOCKUHA MasgTHHUK — JDKePesIo 30y/pKeHHsT 00Me)KeHOoi
MOTY>XHOCTI».

[To6Gyq0Ba MaTeMaTHUHOI MO/Ie/Ti CUCTEMHU. AHAMITUYHI AOCTiPKeHHS iCHYBaHHSI Ta CTiHKOCTi
T10JI0’KeHb PiBHOBAru.. BUHMKHEHHS 1eTepMiHOBAaHOI'O Xa0Cy B CUCTEMI «IIJIOCKU MasiTHUK — JKepeso
30ypKeHHST 00Me)KeHO1 TIOTYKHOCTi». HeifeanbHiTh CUCTeMH, SIK BU3HaUaIbHUAN UMHHMK ii XaoTH3arlii.
Hocnimkenns criektpiB JIXII, dha3oBuX MopTpeTiB, mepepisiB Ta BigoOpaxkeHs I[Tyankape. CiieHapii
Tiepexo/y Bifl peryJisipHUX aTPaKTOpiB /10 XaoTU4YHUX. [100y10Ba po3moAiiiB MPUPOAHUX iHBapiaHTHUX
Mip 1o ¢a3oBOMy NopTpeTy arpakTopa. dyp’e -criekTpu cucteMu. IneHTHdiKaLlig CLieHapito nepexoay Ao
Xaocy 3a I0MoMororo (ha3o-rapeMeTpUUHUX XapaKTepUCTHK.

Jlexyii 8-9. HeipgeanbHa cucremMa «cepuuHMii MafATHHK — J/DKepesio 30y/PKeHHs 00MeXeHOi
MOTY>XHOCTI».

MaremMatruHa Mo/ie/lb CUCTeMU. BUHUKHEHHs eTepMiHOBaHOI'O XaoCy. BUBUeHHs pi3HUX THUIIIB
I'PaHUYHUX MHOKUH. MakcuMasibHi aTpaktopy. ClieHapil nmepexozy BiJj pery/IsipHUX MakCUMabHUX
aTpakTOpiB [0 XaOTUUYHUX. Y3arajbHeHa nepeMiKHICTb. Tumnu nepepisis ITyankape ta ®@yp’e-crieKTpis
cucteMd. HeMOX/1MBiCTb BUHUKHEHHS [eTEPMiHOBAaHOT'O XaoCy B ifleaibHil CUCTeMi.

Jlexyii 10-11. HeigeanbHa AMHaMiuHaA CHCTeMa «I1’€30KepaMiuHuM neperBoproBauy — L.C reHepaTop».

Busegennsa MarematruHol Mozesi. HeMOXK/IUBICTb iCHYBaHHA [ileTepMiHOBAHOI'O XaoCy IpU
ineansHOMY 30yKeHHi. JJoc/TiKeHHs CTIMKOCTI 3a JIAIyHOBUM T10/10’KeHb piBHOBaru. [1o0y10Ba CrieKTpy
JIXTI Tta ¢asonapeMeTpUUHUX XapaKTepUCTHK. lneHTU]ikallisi XaoTHYHOCTiI aTpakTopiB. IcHyBaHHSA
iHBapiaHTHUX TOpiB. TUNM XaOTMYHMX aTPaKTPOpiB. «KBa3iCTPiUKOBI Ta LIIIKOM XaOTHYHi» Tepepi3u
ITyankape. Kaptu AuHaMiuyHUX peXuMiB. BUHMKHEHHS rirnepxaocy.

Jlexyii 12-16. luHamiuHa cucTeMa «0aK 3 pigHOI0 — JpKepesio 30y/KeHHsI 00Me)KeHOi MOTY)KHOCTi».

Mogens Matinca-KpacHorosbcKoi cucteMu «0ak 3 piJMHOI0 — TOPU30H TajibHe 30y PKeHHSs
riaTdopmu 6aKky». 3B’s130K 3 MasSTHUKOBUMH MogensiMu. [1o0yzoBa ¢a3onapamMeTpuuHmx
XapakTepucTHK, cnekTpiB JIXII Ta KapT AUHaAMIUHUX peKUMiB. BUHMKHEHHS iHBapiaHTHUX TOPIB,
XaOTUYHHUX Ta rinepxXaoTUUHUX aTpakTopiB. OJHOMO/IOBI Ta JBOMO/IOBi XaOTUYHi aTpPakTOpHU.
Pi3HOMaHITHICTB CLieHapiiB mepexoy A0 XaoCy Ta Pi3HOMaHITHICTh Tepepi3iB [lyankape. Bunazjok
rapaMeTpUYHOTro pe3oHaHCy. HeigeanpHicTb 30ypKeHHS, SIK TOJIOBHUN UWHHUK BUHUKHEHHS
JleTepMiHOBaHOr0 XaoCy. HeksacMyHi rpaHMYHi MHOKUHU. MakCcUMasibHi peryJisipHi Ta XaOTUYHi
atpakropu. [locnimkenns criektpiB JIXII, ¢a3oBux moprpeTiB, repepisiB Ta Bifobpakensb [TyaHkape
CUCTEMU.

Jlekyii 17-18. Hogi cijeHapii mepexoy Ao xaocy.

Y3aranbHeHHs1 «K/IaCUUHUX» ClieHapiiB repexoy 1o xaocy. CijeHapiii y3arajibHeHOl
nepeMiKHOCTi. CUMeTpHUUHi ClieHapii mepexozy /0 xaocy. [TlepeMiKHiICTh 3 BOMa «rpy00 JlaMiHapHUMI»
(azamu. HoBi cijeHapii mepexo/ly «Xaoc-Xaoc», «XaoC-Tirepxaoc» Ta «Tinepxaoc-Tirepxaoc».

ITepenik (opiecHmoeH0) NPAKMUYHUX 3aHSAMb



IMpakmuuHi 3aHsamms 1. BisyaJiizanisi AMHAMIYHMX CHCTEM 3a {0IIOMOr0I0 IPOrPaMHOr0 NakeTa
«MaremaTtuka — Boabdpam».

IMpakmuuHi 3aHamms 2. BisyaJiizanisi AMHAMIYHMX CHCTEM 3a J0IIOMOr0I0 IPOrPaMHOr0 NakKeTa
“COPLOT”.

IMpakmuuHi 3aHamms 3. CucTeMa «MafATHHUK — [PKePesIo 30y/pKeHHsI 00Me)KeHOI MOTYKHOCTIi».
IMpakmuuHe 3ausmms 4. Cucrema «cepUuuHH MasATHUK — /pKepesio 30y pkKeHHsI 00MeXeHoi
MOTY>KHOCTI».

Ipakmuuni 3aHsimms 5. CucTeMa «I’ €30KepamMiuHuid nepersopoBau — L.C reseparop»
IMpakmuuHi 3aHamms 6. CucTeMa «0aK 3 PiHHOI — /PKepeso 30y )KeHHsI 00Me)XXeHOl MOTY>KHOCTi».
lpakmuyHi 3aHAMmMs 7. HoBi ciieHapii mepexoay 0 xaocy.

Ilpakmuune 3auamms 8. MKP

IIpakmuune 3auamms 9. 3anik

6. CawmocriiiHa po0oTa cTy/jeHTa

Buay camocTiitHoi po60TH — OmpalffoBaHHs JIeKI[iHHOr0 MaTepiasy, IMiZroToBKa 0 ayAUTOPHUX 3aHSATh,
MKP, BukoHaHHs [JKP.

IToniTHKa Ta KOHTPOJIb
7. ITosliTUKa HAaBYa/IHLHOI AMCIUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

AxanemiuHa 06poUeCcHICTh
[MoniTKa Ta MPUHLIUITK aKaZieMiuHoi Jo6pouecHOCTi BU3HaveHi y po3zini 3 Kogekcy uecti HarjioHanbHOTO
TeXHIYHOro yHiBepcuTeTy YKpaiHu «KWUIBCbKMM TOMiTeXHiUHUM iHCTUTYT iMeHi Iropsi CikopchKoro.
HetanpHiwe: https://kpi.ua/code

Hopmu eTruHOI oBeAiHKU
Hopmu eTryHOI 1TOBejiHKU CTY/eHTIB i IIpaLjiBHUKIB BU3HaueHi y po3zini 2 Kogekcy yecti HaioHanpHOro
TeXHIYHOro yHiBepcuTeTy YKpaiHu «KWUIBCbKMM TOMiTeXHiUHUN iHCTUTYT iMeHi Iropsi CikopchKoro.
HetanpHiwe: https://kpi.ua/code

8. Buau KOHTPOJ/IIO Ta peiTHHIOBA CUCTeMa OLiHIOBAaHHA pe3y/ibTaTiB HaBuaHHA (PCO)

ITomouHutli KOHMPO/Ib: €KCIIPeC-OTIMTYBAHHS, OTMTYBAHHS 3a TEMOIO 3aHATTS, HarmcanHs MKP, 3axuct
JOKP.

KanenodapHuti KOHMpo/ib: TIPOBAJUTRLCS [IBiUi Ha CEMECTpP SIK MOHITOPHMHI MIOTOYHOTO CTaHy BUKOHAHHS
BUMOT cUIabycy.

Cemecmpoguili KOHMpPOJib: 3aJTiK.
BignoBizi mif yac mMpakTAUYHKX 3aHATh
Barosuii 6an 5.

[ ) SIKII[0 TIOBHICTIO PO3KPUTA Bi/IMIOBi/b , TO CTY/IEHT OTpUMY€E 5 batiB;
[ ) SIKIL[O BiJITIOBi/ib HETIOBHA, HE3pO3yMiJia, TO CTYZeHT oTpuMye 1-4 GaiB;
o SKIIIO BiZmoBii Hemae — O OatiB

MakcumanbHuii 6an 20

MopaynbHa KOHTPO/IbHA pob0Ta
Baroswii 6an 50
Kpurepil orjiHroBaHHA
- TTIOBHA Bi/NOBiIb Ha Bci 3aBaHHsA (Oinbine 90% Matepiany) 46-50 6aris;
- HeTIOBHA BiZMoBiAb Ha 3aBaaHHsA (Big 50 10 90% marepiany) — 26-45 6aris;
- BiAmoBige mictuth Meniiie 50 % HeobxiaHOI iHbopMariii — 0-25 6arnis;
MakcumanbHui 6am 50

Po3paxyHkoBo-TpadiuHa poboTta


https://kpi.ua/code
https://kpi.ua/code

Baroguii 6an 30
KpwuTepii orjiHroBaHHs BiJ, % roTOBHOCTI po60TH.
Makcumanbaui 6am 30

Tabnuiis BigNOBiAHOCTI peMTUHTOBUX OasTiB OlliHKaM 3a YHiBEPCHUTETCHKOIO IIKAJIO:

Kinbkicmb 6anie OuiHka
100-95 BigminHO
94-85 Iyxe nobpe
84-75 Iobpe
74-65 3a/10BiTILHO
64-60 HocTtaTHbO

Memnine 60 HeszanoBisiibHO

Po6ouy nporpaMmy HaBUYa/IbHOI JUCIUIUIIHM (cH1a0ycC):

Cxknapgeno ripodecopom Kadeapu MPta/lP, nokropom ¢i3.-mat. Hayk [IBerjem O.FO.
YxBasneno kadezaporo M®Prta/lP (mpotokon Ne9 Bif 25.06.2025 p.)

IToromxeno MetoguuHoro kKomiciero DM (mporokon Ne 10 Big 27.06.2025 p.)



