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Mporpama HaBYaNnbHOI AUCLNNNIHN

1. Onuc HaBYanbHOI AUCUMNMAIHWY, ii MeTa, NpeaMeT BUBYAHHSA Ta pe3yNbTaTu

HaB4YaHHA

Lini gucomnutiHuA

Memotr OducyunnaiHu € o03HaUoMmeHHs MalbymHix ¢gaxisyis-
MamemMamukie SIK 3 PI3HOMAHIMMSAM cyeHapiie nepexody 00
0emepMiHOBOHO20 XOOCYy 8 HesIHIUHUX OUHAMIYHUX CUCMeMaX.
Habymi 3HaHHS 00380/15Mb  ACNIPAHMAM PO38’A3y8aMU KOMNJIEKCHI
npobaemu 8 2asy3i npogecitiHoi ma 00CaiIOHUYbKOI 0is/IbHOCMI

KommnereHTHOCTI

®K1: 30amHicms  caMOCMIUHO BUKOHY8AMU  HAYKOB0-00C/1iOHY
dis/lbHicMs — y  2a/1y3i  MameMamuku —ma  CMamucmuku 3
BUKOPUCMAOHHAM Cy4acHUX meopil, Memodie ma iHpopmMayiliHo-
KOMYHIKQUiGHUX mexHos102il;

®K2: 30amHicme adanmysamu | y3020/7bHHO8AMU pe3ysemamu
CYYacHUX 00C/1iOXeHb 8 2a/1y3i MaAMeMamuKu ma cmamucmuku 0715
8UPIWEHHS HAaYKO8UX I NpaKMUYHUX npobriem;

®K5: 30amHicmes 30cmocosyeamu  GHAIIMUYHI Ma KOMNh'tomepHi
Memoou meopii OUHAMIYHUX cucmeM O0Ji9 BU3HAYEHHS ma onucy
CYYaCHUX CcuyeHapiie nepexodie O0emepMiHOBAHO20 XAoCy, SKi
chocmepi2aromecsi Yy 8e/IUKIU  KiJTbKOCMi  MameMamu4HuUx ma
NPUKAAOHUX 30004.

IIporpamHi
pe3y/bTaTu
HaBYaHHA

PH1 3Hamu cy4acHi meHOeHUii, HONpSIMKU, HAyKoei KOHuenuii ma
30KOHOMIpHOCMI pO38UMKY €8iM080I mMa 8IMYU3HAHOI HAYKU,
OCHOBHI MamMeMamu4Hi ma CMamuCmu4Hi HayKoei WKO/U, iX
meopemuy4Hi ma NpUKIaoHi po3pobku

PH2 Bonodimu Halbinsw nepedosuMU KOHUeNnmMyaabHUMU ma
Memoo0s1I02iYHUMU 3HAHHSIMU 8 2aJ1y3i HAYK0o80-00C/1iOHOi ma
npogeciliHoi 0isieHOCMI | HO Mexi hpedMemHux 2asy3el

PH10¥Ymimu 3acmocosygamu 3HOHHS OCHO8 QHAJII3y ma CUHMe3y 8
pi3HUX npedmMemHux o061acmsx, KPUMUYHO20 OCMUC/IeHHs U
p038’93aHHS HAYK0B0-00C/1IOHUX npobiem

PH13 Ymimu opzaHizogyeamu i hpoesooumu HayKo80-00C/1iOHY,
iHHOBaYilHYy ma oceimHK OisilbHicmb 8 006paHIli  Haykosil
cneyiasbHoOCMi - MamemMmamuuyi ma cmamucmuui

PH14  Ymimu  po3g’a3yeamu  meopemuyHi ma  NPUKIQOHI
MamemMamuy4Hi npobsieMu 3 BUKOPUCMAHHAM 60308UX 3HOHb
MamemMamuKu ma cmamucmuku ma 60308UX 302QJ/IbHUX 3HOHbL 3
PI3HUX NPUPOOHUYUX MA COYIAIbHUX HAYK

2. lMpepeKBi3uTN Ta NOCTPEKBIZUTU AUCLUNAIHN (MicLe B CTPYKTYPHO-NOFiYHiN
CxeMi HaBYaHHSA 3a BiANOBIAHOI OCBITHLOIO MPOrpamMoio)

OceimHiti komnoHeHm CuyeHapii nepexody 0o xaocy 8 demepMiHO8AHUX OUHOMIYHUX cUucmemMax

”

€ OOHUM i3 308epwasibHUX Kypcie npogeciliHoi nidzomosku 0okmopie ¢inocoii cneyianeHocmi
“Mamemamuka” HeobxiOHUX 0/19 HANUCAHHS ducepmayii mpeme020 0C8IMHbO-K8AMIYIKAYITHO20PI8HS .
Lleli Kypc nidcymosye paHiwie npo4umaHi cneyiasbHi OUCYUNIIHU 8 HANPSIMKY OUHAMIYHI
cucmemu i 0ae cucmemMamu308aHe demasibHe 8UK/IAOOHHS Cy4acHoi meopii bigypkayii ii YyucseHHux
meopemu4yHUX ma NPAKMUYHUX 30CMOCy8aHb. Lls oducyunniHa Mae 2auboKi 7102iY4Hi 36'3KU 3
nonepedoHiMu OuCYUNIIHOMU HA8YA/IbHO20 N/IOHY hid20moeku bakasaepie, Mazicmpie ma dokmopis
pinocoii, makumu K «JudepeHyiansHi pieHIHHS», «QUHAMIYHI cucmemu», «[JemepmMiHO8AHUU Xa0C».




3. 3MicCT HaB4YanbHOI AUCLUNNAIHN

KpedumHuii Modynb 8KIHYAE HACMYNHI memMmu

Po30in 1. KnacuyHi cyeHapii nepexody 0o demepmiHO8AHO20 XaOCy

Tema 1.1. O3Ha4YeHHsI CUeHapito SKICHUX nepebydoe8 OUHAMIYHOI cucmemu

Tema 1.2. CyeHapil ®elizeHbayma (kackad 6idypkayiti N008OEHHS hepiody 2pAHUYHO20 YUKITY)

Tema 1.3. Knac yHigepcaneHocmi 30 ®elizeHb6aymom. Memoou 8u3Ha4YeHHs KOHCmaHmu ®elizeHbayma
Tema 1.4. CyeHapild MaHHeginns-lNomo (nepemixcHicme). bigypkayitiHulti kopudop. Tunu
nepemixcHocmeu

Tema 1.5. Peanizayis cyeHapito @eliceHbayma ma cyeHapito [Tomo-MaHHegins y 102icmuYHOMy
8i006paX3ceHHI

Tema 1.6. CyeHapili nepexody 00 Xaocy npu pyUHy8AHHI IHBAPIAHMHO20 MOpY.

Po30in 2. Cy4yacHi y3a2a/1bHeHHs KIACUYHUX CYeHapiie

Tema 2.1. Y302016HeHa nepeMixcHiCmb Xaoc-xaoc. [py6o-1amiHapHi $a3u nepemixHocmi
Tema 2.2. [TepeMixcHICMb 3 080MA IOMIHAPHUMU $a3amu

Tema 2.3. Y302a/16HeHa nepeMixcHiCMe 3 080Ma 2py60-1aMIHAPHUMU da3amu

Tema 2.4. Cumempis kackadie 6igypkayili i nepemixcHocmi

Tema 2.5. CyeHapii nepexodie muny xaoc-2inepxaoc ma 2inepxaoc-2inepxaoc

Tema 2.6. YHigepcasibHicme nepexodie 00 Xaocy 0/19 MAKCUMA/IbHUX ammpakmopie

3an/10HOBAHO CeMIHAPCbKI 3aHAMMS ma KOMN'lomepHi NpakKmMukymu 07151 ho2aubieHo2o
8UBYEHHS OKPeMUX p030isie Kypcy.

HaB4yanbHi maTepianu Ta pecypcum

1. Bazoea nimepamypa

-

Ligeys O.F0. lemepmiHosaHul xaoc, Hag4aneHuli nocibHuK, Krll, 2011.

2. Krasnopolskaya T.S., Syvets A.Yu. Regular and chaotic dynamics systems with limited excitation,
R&CD, M-Iz., 2008.

3. Kuznetsov S.P., Dynamical Chaos, Fizmatlit,, 2006.

2. lonomixcHa nimepamypa

4. Anischenko V.S., Vadivasova T.E. Lectures on nonlinear dynamics, R&CD, M-1z., 2011.

5. Shvets A.Yu., Sirenko V.A., Scenarios of Transitions to hyperchaos in Nonideal Oscillating Systems,
J. Math. Sci., 243(2), 338-346, 2019

6. Shvets A. Yu. Overview of Scenarios of Transition to Chaos in Nonideal Dynamic Systems,
Proceedings of the 13th Chaotic Modeling and Simulation International Conference, 807 - 817,
2020.

HaB4YanbHUI KOHTEHT

5. MeToguKa onaHyBaHHSA HaB4Ya/lbHOI AUCLUNIIHN (OCBITHPOrO KOMMOHEHTA)

OCHOBHI meMUu Ha8YAIbHO20 NJIAHY MOXCYMb 6ymu 0C80EHI 30 00NOMO20I0 e/IeKMPOHHO20 KOHCNeKmy
nekyit po3miweHo20 Ha calimi ®M® chaos.kpi.ua

6. CamocTilHa po6oTa cTyaeHTa/acnipaHTa

BugyeHHs ducyuniiHU 8KIKOYAE HACMYNHI 8UOU cCaMOCMIliHOi pobomu:
® nid2omoeka 00 CeMiHaPCbKUX 3aHSIMb KOMNIomMepHUX NPAKMUKyMis,



®  BUKOHQOHHS PO3PAXYHKOB0-2pAPiYHOI pobomu,
®  BUKOHAHHS MOOYJIbHOI KOHMPOJI6HOI pobomu.

MoniTnka Ta KOHTpPOJb
7. MoniTka HaBYaNbHOI ANCLUUMIIHN (OCBITHBOrO KOMMOHEHTA)

PekomeHOO8aHIi MemoOU HABYAHHA: BUBYEHHS OCHOBHOI mMa OONOMIXCHOI slimepamypu  3a
meMamuKor Jiekyil, po3e’a3y8aHHs hpobrieMHUX 30004 HA CeMIHOPCbKUX 3AHSMMSX, KOMN'toMepHUX
NPAKMUKyMax ma Nnpu BUKOHAOHHI OOMOWHIX pobim. Baxuiusum acnekmom SIKiCHO20 30C80€EHHS
mamepiasny, 8ionpayto8aHHs Memoodie ma as20pUMMI8 8UPIWEHHS OCHOBHUX 3a800Hb OUCYUNIIHU €
camocmiltiHa poboma. BoHa Micmume 4umaHHS simepamypu, 027180 Jimepamypu 30 MeMOK,
nidzomoseky 00 3aHsiIMbs ma 0o icnumy.

8. Buaun KOHTPONIO Ta peliTUHroBa CUCTEMA OLiHIOBAaHHSA pe3ynbTaTiB HABYaHHSA
(PCO)

Ha nepwomy 3aHsmmi 3006yeayi 03HaUOM/IIOIOMbLCS (3 pelimuH208010 CUCMEMOI0
oyiHoeaHHs (PCO) ducyunniHu, sKa no6ydoeaHa Ha 0CHOBI [10/10)KeHHs npo cucmemMy OYiHIOBAHHS
pe3ynomamie Hag4yaHHA https://document.kpi.ua/files/2020_1-273.pdf

3okpema, peilimuHe 3006yeaya 3 0C8iIMHb020 KOMNOHeHMa ¢opmyemeocs K cyma 6anie
NnomMoyYHoi ycniwHocmi HABYAHHA - CMapmoeoz20 peilimuHay (makcumaneHo 50 6anie) ma
eK3ameHayitiHux 6asiie (MakcumasibHo 50 6anis).

MomoyHuii KoHMpons: ppoHmansHuli (ycHuli\nucomosuti), MKP; iHougidyasibHe 300800HHS.
KanenoapHuii KOHMposs: npoeoodumMsCsi 08i4i Ha cemecmp SIK MOHIMOPUH2 NOMOYHO20 CMAHY
GUKOHAHHSI 8uMo2 cunabycy pesynomamu sKo20 eidobpaxcaromeca 6 cucmemi EneKmpoHHUU
kamnyc https://campus.kpi.ua.

PeiimuHnzoea cucmema OUYiHIOBAHHSI BKJ/IIOYAE 6Ci 8UOU MeCmyeaHHS: KOHMPOJbHi po6omu,
GUKOHAOHHS iHOUGIOYa/IbHO20 306800HHS, 8i0N08I0b HA eK3ameHi. KoxcHuii 3006yeay ompumye ceili
niocymkosuli pelimuHa no oUCYUNJIiHi.

Peilimune 3006yeay4a 3 KpedumHo20 MoOy/isl CKIadaemocs 3 6asie, AKi 6iH ompumye 3a:
- po6omy Ha NPAKMUYHUX 3aHAMMSAX

- HaNUCAHHS MOOY/TbHOI KOHMPOJIbHOI po6omu;

- BUKOHAOHHSA iHOUBIOyas1bHO20 3a80aHHSA (PIP);

- 8idnoeidi Ha ek3ameHi (nucbMoeoi ek3ameHayiiliHoi po6omu).

Bidnoeiodi nio yac npaKkmMuYyHuUX 3aHAMb
Bazosuli 6an 1 (Moxce 6ymu giokope208aHuli 8 3a/1eXCHOCMI 8i0 KislbKOCMIi 3aN/IAHO8AHUX 3AHAM®b)
e AKWO 300a4Yd NOBHICMI0 po36'A3aHA, MO 3006yeay OMPUMYE  MAKCUMAJIbHY
KiflbKicmeo 3ans1aHo8aHuUx 6asie;
e AKWO 8i0N0ei0b npasusibHa, asie y po38’A3KYy € HeMoYHOCmMi, mo 3006yeay ompumye
0,5 3annaHosaHux 6aiie;
e AKWO He3a008iNbHA 8i0N08idb, MemoO pO38'S3y8aHHS 3a0a4i HenpasunbHUll -
0 6anie;
MakcumansHuii 6an 10.
ModyneHa KoHmposeHa po6oma
Bazosuii 6an 20
Kpumepii oyiHioeaHHs
- NoeHa 8idnoeidb Ha eci 3a80aHHA (6inbwe 90% mamepiany) 18 - 20 6anis;
- HenoeHa eidnoeidb Ha 3a80aHHS (8id 50 0o 90% mamepiany) - 10 - 17 6anis;
- 8idnoeidb Micmume meHwe 50 % HeobxioHoi iHpopmayii - 0-9 6anis;
MakcumaneHuli 6as1 20



IHoueidyansHe 3a80aHHA (Po3paxyHKoeo-2pagiyHa po6oma)
Bazoeuii 6an 20
Kpumepii oyiHioeaHHs
- No8Ha 8idN0eiodb Ha eci 3ae80aHHS (6inbwe 90% mamepiany) 18 - 20 6anis;
- HenoeHa 8idnoeiob Ha 3a80aHHS (8id 50 0o 90% mamepiany) - 10 - 17 6anis;
- 8i0N08iob Micmume meHwe 50 % Heo6xiOHoi iHpopmayii - 0-9 6anie;
BuxkoHaHHsA PTP Moje 6ymu 3amMiHeHO Ha hi020moe8Ky me3 Ha HayKo8y KOHpepeHYiro.
MakcumansHuii 6an 20
Ymoeu donycky 0o ek3ameHy.
Ymoeoro donycky 0o ek3ameHy € cmapmosuli pelimuHe He meHwe 30 6anie. 3006yeay, AKuii 8 KiHYi
Ha8Ya/sIbHO20 ceMecmpy Malme mMeHwe 6asiie 00 eK3aMeHYy He O00NYCKAOMbCS | NOBUHHI
8UKOHAMU 000amMKo08i 3a80aHHSA 00 Nepwio20 NepcKIA0aHHS.
dopma cemecmpoeo20 KOHMPOJIIO - ichum
Ha ek3ameHi cmydeHmu 6UKOHYIOMb NUCbMOBY KOHMPOsbHY po6omy. KoxcHe 3a480aHHS Micmume
dea meopemuYyHUX 3aNUMAHHSA (3080aHHS) | 00He npakmuyHe. KoxcHe meopemuy4yHe 3anUMAHHSA
(3ae0aHHs) oyiHloeEMbca y 15 6anie, a npakmu4yHe y 20 6anie 30 makumu Kpumepissmu:
- «8iOMIHHO», NOBHA 8i0N08Idb, He MeHwe 90% nompi6Hoi iHpopmayii, uyo BUKOHAHA 32i0HO 3
euMo2amu 00 pieHs «yMiHb», (N08He, 6e3nomMusiKoee po38’a3y8aHHs 3080aHHS) - 14-15; 18-20
6anie;
- «do6pe», 00CMAMHbLO NOBHA 8i0N0BIAL, He MeHwe 75% nompi6Hoi iHpopmayii, Wo eUKOHAHA
32i0HO 3 8UMO2aMu 00 pPieHsA «YMiHb» a60 € He3Ha4YHi HeMo4YHocmi (no8He P038’A3y8aHHS 30680aHHS
3 He3Ha4YHUMuU HemoYyHocmamu) - 11-13; 16-17 6anise;
- «30008i/1bHO», HENOBHA 8i0N08IOb, He MeHwWe 60% nompi6Hoi iHpopmayii, W o BUKOHAHA 32i0HO 3
euMo2amu 00 pieHs «YMiHb» ma 0esiKi NOMUJIKU (3080aHHS BUKOHAHE 3 Ne8HUMU Hedosnikamu) - 9-
10; 10-15 6anie
- «He3a008i/1bHO», 8i0N08IAbL He 8i0N0e8idae yMmosam 00 «3a008i/1bHO» - 0 6aie.

Cyma cmapmoeux 6asiie ma 6asie 3a eK3amMeH hepeeodumecsi 00 eK3aMeHayiliHoi OYiHKU 32i0HO 3

maé6nuyero:
100...95 BiomiHHO
94...85 Ayxce dobpe
84...75 Hob6pe
74...65 3a0do8inbHo
64...60 Hdocmamubo
Menwe 60 He3adoeineHo
Cmapmosuli pelimuHe
meHwe 30 6anie He donyuwjeHo

Y eunadky oucmanyiliHoi popmu Hae4yaHHs y PCO eidbyearomecsi HACMYNHI 3MiHU:

0 KoHmponbHi 3ax00u npoeodsimecsi OUCMAHYIlIHO i3 30CMOCY8AHHAM efleKmPOHHOI nowmu,
Telegram, Zoom ma oceimHeoi nnam¢opmu Moodle, 30kpema y eu2nsdi mecmoesux
KOHMPpObHUX pobim.

. . R
o0 MakcumaneHy cymy eazoeux 6asie KOHMpPO/sIbHUX 3axo0ie npomseom cemecmpy ~ C
68CMAHOB/II0EMbCS HA pieHi 50 6anis.

- R N .
o [lonyckoeuii 6as1 00 ek3ameHy ~ D ecmaH08/110embcs Ha pieHi 30 6arie.

. R .
o Cyma 6anie I, HabpaHa npoms2oM cemecmpy 32i0HO 3ameepoxceHozo PCO,
NnoegidoM/IIEMbCA HA OCMAHHLOMY NPAKMUYHOMY 3AHAMMI.



o Y pasi He ompumMaHHs cmyodeHMom 00onycKoeo2o0 6asy, lioMy HAOAEMbCS MOXC/IUBICMb

nidsuwjumu R, wi/1sIXoM npoeedeHHs1 000aMKO8UX KOHMPOJIbHUX 30X00ie 00 00NYCK08020
o PieeHb Habymms nepedbayeHUX HABYAJSILHOK NPO2PAMOIO KOMnemeHmMHocmedi
8U3HAYAEMbCA HA hidcmasi npoeedeHuUX 3aX00i8 NOMOYHO20 KOHMPOJIIO.
o Ex3ameHayiliHa oYiHKa MoXce 6ymu eucmaesieHad «aemomMamom» 3d GopmMysior WISXOM
nepepaxyHKy cmapmoeux 6asie 3a 100-6a/16HOI WKAJIOL0:

R =60+ 2R - Rp)

o

lepeeodumbcs 00 eK3ameHayiliHOi OyiHKU 32i0HO 3 ma6nuyero

100...95 BiomiHHO
94...85 Ay>#ce do6pe
84...75 Ho6pe
74...65 3adoeineHo
64...60 JdocmamHbo
MeHwe 60 He3a0o08ineHo

Po0ouy nporpamMy HaBYa/IbHOI AMCIUILTIHU (CHIA0YC):

Ckuiapeno rpodecopom kadenpu M® ta [IP, 10KT. ¢i3.-maT. Hayk, npodecopom LlBeriem O.FO.
YxBasieno kadeaporo M® ta [IP (mpotokos Ne 11 Big 22.06. 2023 p.)

IToromkeno MetouuHoro KoMicietro @M (mpotokos Ne 13 Big 22.06.2023 p.)



