gu HauioHanbHUA TEXHIYHKUI YHiBEpPCUMTET YKpaiHU
«KUTBCbKUIA NONITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadenpa maremarnanoi
¢izuku Ta 1upepeHniaIbLHNX
PIBHSIHb

JETEPMIHOBAHUM XAOC Y HEJIEAJIBHUX JUHAMIYHUX CUCTEMAX

Po6oua nporpama HaB4yaabHoi qucuuiiinu (Cunadyc)

PiBenn BuIOi ocBiTH
I'asny3s 3HaHB
CrneniajbHicTh
OcBiTHs porpama
Craryc (ucumMIuTiHg
®opmMa HABYAHHA

Pix minroroBkmu,
ceMecTp

O0csAr IMCHUILTIHA

CemecTpoBuii
KOHTPOJIb/ KOHTPOJIbHI
3axoau

Po3kaana 3aHATH
MoBa BUKJIaJaHHA
Indopmanis npo
KepiBHHKA Kypcy /
BUKJIAXAa4iB

Po3mileHHs: Kypcey

PekBi3zuTH HAaBYAJILHOI JUCIHUILIIHA

Jlpyeuit (mazicmeppcokuit)

11 Mamemamuka ma cmamucmuka

111 Mamemamuxa

Cmpaxoea ma ¢hinancosa mamemamuxa
Bubipkosa

ouHa(0eHHa)

2 Kypc ocinnil cemecmp

120/ 4 kpeoumu, nexyii 36 2o0un, npaxmuuni 18 200un
3anix, MKP, /[KP

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

YKpaiHCcbKa

Jlexrop: IlIBens Onexcannp FOpiioBuy, mpodecop kadeapu MmareMaTuaHOT
¢bizuku Ta qudepeHiansHIX piBHIHE DM@, nokTOp (Pi3.-MaT. HAyK
aleksandrshvetskpi@gmail.com, chaos.kpi.ua

[Tpaktuyni: [Bens Onexcannp KOpiiioBudy, mpodecop kadenpu
MaTeMaTH4HOi (i3uku Ta nudepeHmianbaux piBHIHD DM, nokTOp
¢i3.-mat. Hayk aleksandrshvetskpi@gmail

chaos.kpi.ua, indopmariiini pecypcu B 616mioreri

IIporpama HaBYAJBLHOI IMCUMUILTIHI

1. Onmc HaBYAJIBHOI JMCUHUILIIHY, il MeTa, NpeiIMeT BUBYAHHSA Ta Pe3yJbTaTH HABYAHHS

MeToro HaBYaJIbHOI JAUCUUIUTIHK € (JOpPMYBaHHS Y CTY/AEHTIB IHTErpajbHOi KOMIIETEHTHOCTI —
3IaTHOCTI IO JIOTIYHOTO MHCJEHHS, (OpPMYBaHHS OCOOMCTOCTI CTYJAEHTIB, PO3BUTOK iX IHTENIEKTY 1
3MI0HOCTE; 3MaTHOCTI BUPINIYBaTH CKJIQJHI CHEIiali30BaHI 3ajqadi B rajxy3i MaTeMaTHK{, MEXaHiKH,

(b131KH, EKOHOMIKH TOIIO

[IporpaMHi KOMIETEHTHOCTI:

3araabHi komnereHTHOCTI (3K)
®K 9 3naTtHicTh 10 CAMOOCBITH Ta MiJABUIICHHS KBamiikaiii Ha OCHOBI IHHOBaLIWHHUX MiAXOIB y cdepi

MaT€MaTHUKU

®K 17 CrnpoMOXHICTh 3aiiMaTHCh HAyKOBOIO Ta JOCHIJHHUIBKOI [iSUIbHICTIO, BUKOPHCTOBYIOUH IPH
IIbOMY HOBITHI TEXHOJIOTIi Ta iIHHOBAMIiM{HI MAX0IU Y cepi MaTeMaTuKN
®K 18 3parHicTh BHUKOPHCTOBYBATH 1H(OpMAIIHHO-KOMYHIKAIIMHI TEXHOJOTIi Ta Ccremiaii30oBaHe
IporpamMHe 3a0e3MeYeHHs y HaBYaJIbHOMY IpOLIECi.
IIporpamui pe3yJibTaTH HABYAHHS


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

PH 10 YMmiT caMOCTiiiHO IlaHyBaTH BUKOHAHHS JOCIHIJIHUIIBKOTO Ta/ab0 1HHOBAIIHHOTO 3aBJIaHHS Ta
(opMyITIOBaTH BUCHOBKH 3a HOTO pe3yabraTaMy

PH 12 BukopucToByBaTH palioHaJbHI CIIOCOOM TOLIYKY Ta BHKOPUCTaHHA HayKOBOTEXHIYHOI
iH(popMallli, BKIIOUAIOYM 3aCO00M EJNEeKTPOHHHUX I1H(GOpMAIITHMX MEpeXk; 3aCTOCOBYBAaTH 1H(oOpMaIliiiHi
pecypcu, y TOMY YHUCIIi €IeKTPOHHI, /U1 OUTYKY B1JIMOBIIHUX MareMaTUYHUX MOJeei

PH 16 VYwmitu 3xiilicHIOBaTH palioHaJIbHUN BHOIp BIANOBIAHUX METONIB, NMPUHOMIB Ta aNTOPUTMIB 3
BUKOPUCTAHHAM 1H(GOPMAIIMHUX TEXHOJIOTIN JUIsl pO3B’sI3aHHS OpraHi3alliiiHO-yPaBIiHCHKUX 3a71a4

2. IlpepexkBi3uTH Ta NOCTPEKBI3UTH AMCUMILIIHU (Micle B CTPYKTYPHO-JIOTIYHIH cxeMi
HABYAHHS 32 BiINOBiIHOI0 OCBITHHOI0 MPOTPaMoOI0)

BuknagaeTbcs B OMMHAIIATOMY ceMecTpi Ha 0a31 MaTeMaTUyHOTO aHami3y, AudepeHIliaJbHUX PIBHSIHb,
JTUHAMIYHUAX CHCTEM Ta JIETEPMIHOBAHOTO Xao0Cy.

3MICT HaBYAJILHOT JUCLIUILIIHA

1. bidypxkarii peryasipHux aTpakTopiB HeiJlealbHUX CHCTEM.
2. JlochimkeHHs XaoTu3allli pi3HOMaHITHUX HEeleabHUX JUHAMIYHUX CHCTEM.

3. HapuaJuabHi MaTepiaju Ta pecypcu

OcHoBHa JiTepatypa

1. Llseyv O.FO. JJunamiuni cucmemu, [Enekmponnuii pecypc] : nasu. nocib. ons cmyo.
cneyianvnocmi - Enexmponni mexcmosi oani (1 ¢atin: 36,3 Moavim). - Kuis : KIII im. l2ops
Cikopcokoeo, 2021. - 345 c. (0ocmyn https://ela.kpi.ua/handle/123456789/42838)

2. Kpacnononovcxkasn T.C., llsey A.FO. Peeynapuas u xaomuueckas OUHAMUKA CUCIEM C
oepanuyenHviM 8030yacoenuem, M-Hoc: PX], 2008. - 280 c.

3. Deterministic Chaos [Enexmponnuu pecypc]. — Kuie: HTYY KIII, 2009 — 2021. — Pedcum
oocmyny: http://chaos.kpi.ua — Haguanvui nyonikayii.

Jlooamkoea nimepamypa

4. Anuwenxo B.C., Baousacosa TE. Acmaxos B.B. Henuneiinas OuMamuka Xaomudeckux u
cmoxacmuyueckux cucmem., Capamos, 1999. — 368 c.

5. Komnonenxo B.O. Konebamenvuvie cucmemvl ¢ oepanuyeHHuiM 6030)acoenuem, M.: Hayka, 1964. —
254 c.

6. Kyzneyos C.I1. [Junamuyeckuii xaoc, M. : Quzmamaum, 2006. — 320 c.

7. Maenuykuu H.A., Cuoopos C.B. Hogvie memoouvl xaomuueckou ounamuxu, M: Eoumopuan YPCC,
2010. - 320 c.

8. Cnpasounux no Wolfram Mathematica 7/8/9, [Enexmpounuii pecypc]. — Peocum oocmyny:
http.//kobrinig.ru/mathematica.

9. CoPlot Software for Great Scientific Graphs, Maps, and Technical Drawings, [Enekmponnuii
pecypc]. — Peacum oocmyny: http://www.cohort.com/coplot. html#description.

10. 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.

HaByanbHuil KOHTEHT
4. Meroauka ONaHyBAHHSI HABYAJIbHOI JMCUMILTIHN (OCBITHHOI0O KOMIIOHEHTA)

Jlexuii 3 HaBYAJBHOI JUCUUIUTIHM Ta JESKI MPaKTHUYHI 3aHSTTS MPOBOAATHCA 3 BUKOPHUCTAHHSIM
CydyacHUX 1H(GOpMAILIMHMX TEXHOJNOTIH Ta TEXHIYHMX 3ac0o0iB (HOYTOYK 3 BIJIIMOBIJIHUM ITaKETOM
OpPHUTIHAJIBHOTO MPOTPaMHOTO 3ale3leueHHs,, KOMIT IOTEPHHHA MpoeKTop, Tomio). IIpum mnpoBeneHHi
JEKUIHHUX Ta MPAKTUYHMX 3aHATh Yy O4YHIA (opMi MOBHHEH OyTH 3abe3neueHuil BUIBHMI JOCTYH /10
mepexi Internet. [Ipu nucranuiiiHiit popmi HaBYaHHS BUKOPHCTOBYIOThCA IutaTdopmu Zoom ta Webex.

IepeJik gekuii


http://chaos.kpi.ua
http://kobriniq.ru/mathematica
http://www.cohort.com/coplot.html#description

Jlexyis 1. IIOHATTS HeixeabHOI JUHAMIYHOI CHCTEMM.

Hocnimkenns A. 3ommepdensaa ta C.I1. Tumomenka. O3HaueHHs HeiAeaIbHOT TMHAMIYHOL
cuctemu 3a B.O. KonoHeHko

Jlexyii 2-3. bigypkauii rpaHMYHUX HUKJIIB TA iHBApPiaHTHUX TOPiB.
bidypxkarisi «XBICT JacTIBKM» Ta «CiAI0-By3ioBa OiypKallisi rpaHMYHUX LMKIIB. Biypkaris
HapOKEHHS 1HBapiaHTHOTO Topa. bidypkalii «IHBapiaHTHUN TOP — PE30HAHCHUHN UKD

Jlexyisa 4. HeineajibHi MASTHMKOBI CHCTEMHU.

IneanpHi Ta HEelgeanbHI MATHUKOBI CUCTEMHU. POJTh MasSTHUKOBUX CHUCTEM Y CYy9acHOMY
MOJIETIIOBaHHI JUHAMIYHUX npoueciB. Ctabini3alis BEepXHbOIo MOJI0KEHHS pIBHOBArkM MasiTHUKA Ta
3aCTOCYBaHHS IIbOTO €(EKTy B a€POHABTHUII.

Jlexyii 5-7. HeineajibHa cuCTeMa «IJIOCKMI MASITHUK — JZKepeJio 30y1KeHHsI 00MeKeH Ol
NOTYKHOCTI».

[ToOGynoBa MaTeMaTHYHOT MOJIENI CUCTEMHU. AHAITHYHI TOCTIHPKSHHS iICHYBaHHS Ta CTIHKOCTI
MOJIOKEHB PiBHOBAru.. BUHUKHEHHS IETEpMIHOBAHOTO Xa0Cy B CUCTEMI «IIJIOCKHIA MasiTHUK — JHKEPEIIO
30y/KeHHsI 0OMEXEeHOT MOTY>KHOCTI». HelgeanbHITh CUCTEMU, SIK BU3HAYAIBHUN YMHHHUK 11 XaOTH3aIIi].
Hocnimxenns cnekrpi JIXII, pa3oBux nmoprperis, nepepizis Ta Binodpakens [lyankape. Cuenapii
NIEPEXO/y BiJI PETYISPHHUX aTpakToOpiB 10 XaoTHIHUX. [100yn0Ba pO3MOALTIB TPUPOTHUX IHBAPIAHTHIX
Mip 1o a30BOMY MOPTpeTy arpakropa. Dyp’e -cekTpu cucteMu. [neHTudikaiis crieHapiro IepPexoay 10
Xa0Cy 3a JIONOMOTro10 (a3o-napeMEeTPUUHUX XapaKTePUCTHK.

Jlexyii 8-9. HeineanbHa cucremMa «chepuyHMi MASITHUK — JKepeao 30yI:KeHHsI 00Me:KeHOoI
NOTYKHOCTI».

MareMaTudHa MOJIE)Tb CUCTEMHU. BUHUKHEHHS IeTEPMIHOBAHOTO Xaocy. BHBUSHHS Pi3HUX THIIIB
TpaHUYHUX MHOXUH. MakcuManbHi arpaktopu. CiieHapii mepexony BiJ peryaspHUX MaKCUMalIbHUX
aTpaKkTOpiB O XaOTUYHUX. Y3arajbHeHa nepeMikHicTh. Tunu nepepisis [lyankape ta @yp’e-criekTpiB
cucteMd. HeMOXITMBICTh BHHUKHEHHS JICTEPMIHOBAHOTO Xa0Cy B i7cabHIN CUCTEMI.

Jlexyii 10-11. Heinea/ibHa AMHAMIYHA cHcTeMa «I1’€30KepaMiuHuii nepersopoBad — LC reneparop».

BuBenenns maremarnyHoi mozeni. HeMOX/IMBICTh ICHYBaHHS J€TEPMIHOBAHOTO XaocCy IMpH
ineanpHOMY 30ymkeHHi. JlocmipkeHHs cTiifikocTi 3a JlamyHOBUM monoxeHb piBHOBaru. IloOymoBa
cnektpy JIXII Tta Qa3onmapemeTpuyHuX XapakTepuCTHK. [aeHTH]ikalis XaOTHYHOCTI aTPaKTOPiB.
IcHyBaHHS 1HBapiaHTHMX TOpIB. TUIM XaOTUYHMX aTpakTpopiB. «KBa3iCTPIYKOBI Ta ILIJIKOM XaOTHYHI»
nepepizu [lyankape. Kaptu tuHamivHUX pexuMiB. BUHUKHEHHS rinepxaocy.

Jlexyii 12-16. luHaMiuHa cucTeMa «0aK 3 PiIMHOIO — TKepes1o 30yIsKeHHsI 00MesKeHOI OTYKHOCTI».
Mopnens Maitnca-KpacHomnonbckoi cucteMu «0ak 3 pIAMHOIO — TOPU30H TaJbHE 30yIKEHHS
wiatgopmu 6aky». 3B’ 430K 3 MaITHUKOBUMHU Mozesimu. [loOynoBa ¢asonapaMeTpuaHux
xapakTepucTuk, ciektpiB JIXII Ta kapT AMHAMIYHUX peKUMiB. BUHUKHEHHS iHBapiaHTHUX TOPIB,
XA0THUYHHUX Ta TIEPXaoTUYHUX aTpakTopiB. OMHOMOAOBI Ta ABOMOJIOBI XaOTUYHI aTPaKkTOPH.
Pi3HOMaHITHICTb CIIeHapiiB Mepexoay /10 Xaocy Ta pi3HOMaHITHICTh nepepisiB [lyankape. Bunamok
napaMeTpUIHOro pe3oHaHcy. HeineanbHicTh 30y/)KeHHS, SIK TOJIOBHUN YMHHUK BUHUKHEHHS
JeTepMiHOBaHOTO Xaocy. HekmacuuHi rpaHMdHI MHOKHMHH. MakcUMasIbHI1 PETYIsSIpHi Ta XaOTHIHI
arpaktopu. Jlocnimkenns cnekrpis JIXII, ¢pazoBux moprperis, nepepisiB Ta Bigodpaxens [lyankape

CHCTCMHU.

Jlekuyii 17-18. HoBi cuieHapii mepexoay a0 xaocy.

VY3aranpHeHHS «KJIACHYHUX» CLIEHApiiB mepexoay Ao xaocy. CueHapiii y3araibHEHOT
nepeMixkHocTl. CUMeTpHUYHI clieHapii nepexoay 10 xaocy. IlepeMiKHICTb 3 1BOMa «Tpy0o0 JTaMiHAPHUMI
(dhazamu. HoBi crieHapii mepexoy «Xaoc-xaocy, «Xaoc-TImepxaocy Ta «rinepxaoc-Tinepxaocy.



Ilepenik (opiecHmosno) npaKmuuHux 3aHAMb

Ipaxmuuni 3anamms 1. Bidyanizanisi AMHAMIYHMX CHCTEM 3a IOIIOMOI0I0 IPOrPAMHOI0 NMaKeTa
«Maremaruka — Boasgpam».

Ipaxmuuni 3anamms 2. Bidyanizanisi AMHAMIYHMX CHCTEM 3a I0IIOMOI0I0 IPOrPAMHOI0 NMaKeTa
“COPLOT”.

Ipaxmuuni 3auamms 3. CucreMa «MaAsSTHUK — J7Kepesio 30y1KeHHSA 00MeKeHOl MOTYKHOCTI».
Ilpakmuune 3anamms 4. Cucrema «c(pepu4HUii MasiTHHK — JKepeJio 30y1sKeHHs1 00MesKeH ol
NOTYKHOCTI».

Ipaxmuuni 3auamms 5. Cucrema «1’e€3o0kepamiunuii nepersoproay — LC reneparop»
Ipaxkmuuni 3ausmms 6. CucremMa «06ax 3 piIMHOI0 — KepeJsio 30yI:KeHHsI 00MesKeHO0I MOTY:KHOCTD.
lNpakmuyHi 3aHsMms 7. HoBi ciienapii mepexoay 10 xaocy.

Ilpakmuune 3anamms 8. MKP

Ilpaxmuune 3anamms 9. 3anik

6. Camocriiina po6oTa cTyaeHTa
Buau camocTiitHOT poO0OTH — omnpaltoBaHHs JEKIIHHOro mMarepiany, MiArOTOBKA A0 ayIUTOPHUX 3aHSTh,
MKP, Bukonanus JIKP.

MosniTnkKa Ta KOHTPOJIb
7. HoaiTnka HABYAJIBHOI AU CHMILIIHE (OCBITHHOI0 KOMIIOHEHTA)

AkaniemiuHa 100pPOYECHICTD
[TomiThka Ta NPUHIMIK akKajeMidyHOi JoOpouecHOCTI Bu3HaueHl y posaini 3 Komekcy wecti
HarionansHoro TexHiuHoro yHiBepcutery Ykpainu «KuiBCbKHMI MOMITEXHIUYHUHM 1HCTUTYT iMeH1 Irops
Cikopcbkoroy. JleranpHime: https://kpi.ua/code
Hopmu eTnuHoi noBeiHKH
Hopmu erndHOi MOBEMIHKM CTYAEHTIB 1 MpaliBHUKIB BU3Ha4yeHi y posaim 2 Kopekcy uecrti
HanionanpHoro TexHiyHoro yHiBepcuTeTy YkpaiHu «KuiBCbKHIl MOMITEXHIYHUN 1HCTUTYT iMeH1 Irops
Cikopcbkoroy. [letanpHime: https://kpi.ua/code

5. Buau KOHTPOJIIO Ta PeHTHHIOBA CHCTEeMA OLiHIOBaHHS pe3yJabTaTiB HapuaHHs (PCO)

IHomounuii KOHmpop: EKCIPEC-ONUTYBAHHS, ONMUTYBAHHSA 3a TeMOIO 3aHATTA, HanucaHHs MKP, zaxuct
JIKP.

Kanenoapnuuit konmpons: npoBaguThCs ABiUi HA CEMECTP SK MOHITOPUHT MOTOYHOTO CTaHy BUKOHAHHSI
BUMOT cuiadycy.

Cemecmposuii KOHmMpO/b: 3aliK.
Biamoini mix yac mpakTUYHUX 3aHATH
Baroguii 6an 5.
® SKIIIO MOBHICTIO PO3KPUTA BiANOBIb , TO CTYIEHT OTpUMYy€e 5 Oais,;
® SKILO BI/ANOBIJb HETIOBHA, HE3PO3YyM1JIa, TO CTYIEHT OTpumye 1-4 Ganis;
® Ko Bianosinl HeMae — 0 OaJiiB
Maxkcumanbauit 6ai 20

MonynbHa KOHTpOJIbHA poboTa
Baroguii 6an 50
Kpurepii orintoBaHHS
- IOBHA BIJNOBIb HA BCi 3aBaaHHA (Oubine 90% marepiany) 46-50 6asis;
- HeTMOBHa BIAMOBIAL Ha 3aBaaHHA (Bix 50 1o 90% marepiany) — 26-45 Ganis;
- BinmoBiae MicTuTh MeHie 50 % HeoOxigHo1 iHdopmarii — 0-25 Gautis;
Maxkcumanbamii 6am 50

Po3paxynkoBo-rpadiuna podora


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

Baroswuii 6an 30

KpuTepii orintoBanHs BiJl % TOTOBHOCTI pOOOTH.
Maxkcumanpamii 6am 30

Tabmuig BiAIOBIIHOCTI PEUTUHTOBUX 0ajIiB OLIHKAM 34 YHIBEPCUTETCHKOIO MIKAJIOKO:

Kinvxicmo banie Ouinka
100-95 Binmin=HO
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3a10BIJILHO
64-60 JlocTaTHbO

Menmre 60 HezanoBiibHO

Po06ouy nporpamy HaBYAJIbHOI AUCUMILIIHM (cHi1a0yc):
CkJiageHo

npodecop kadeapu MareMaTuaHOI Pizuku Ta nudepenmianbHuX piBHIHE DMD, mokTOp (hi3.-MaT. HAyK
[IBens Onexcanap FOpiiioBuu

YxBaneHo kadefpot mateMatuyHol isukn Ta audoepeHuianbHux piBHAHb (NpoTokon Ne 10 Bif
20.06.2021)

IMoromkeno Meronuunoro komiciero DM (mpotokon Ne 13 Bix 22.06.2021 p.)



