QE HauioHanbHWiA TEXHIYHWUIA YHiBepcuTeT YKpaiHM
ag «KUIBCbKUW MONITEXHIYHUM IHCTUTYT

Kadepgpa maremaTnuHoi Bisuku Ta

AudepeHia/IbHUX PIBHAHD

imeHi ITOPA CIKOPCbKOIO»

AHAJIITUYHI TA KOMITKOTEPHI METOAU JOC/IIKEHHA JMUHAMIYHNX CUCTEM 3 3AIII3BHHOBAHHAM

PoGoua mporpama HaBua/IbHOI Aucouiuiinu (Cuiadyc)

PeKBi3UTH HaBYAIbHOI AMCLUIUTIHA

PiBeHb BHIIOI OCBiTH Jpyauti (MazicmeppcbKuii)

Tany3s 3HaHB 11 Mamemamuka ma cmamucmuka
CrientiaibHiCTB 111 Mamemamuka

OcgiTHA nporpama Cmpaxosa ma cpinaHcosa mamemamuka
Craryc AUCLUILIIHH Bubipkoea

®opmMa HaBYaHHA ouHa(OeHHa)

Pik miAroToBKH, cemecTp 1Kypc eecHsiHuil cemecmp

O06cAr JUCHUIUTIHA 150/ 5 kpedumis

Jlekyii - 36 200uH, npakmuuti -18 200un, CPC -96 200uH

CemecTpoBHii KOHTPO/Ib/ KOHTPO/IbHI Icnum, MKP, TP

3axoju

Po3k/1aj 3aHATH http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx

MoBa BHK/Ia/|JaHHS ‘YKpaiHcbKa

Indopmarnis npo Jlextop: [IBerp Onekcanzp FOpiiioBuy, mpodecop Kadenpu MateMaTHuHOT (i3vKK Ta AudepeHniaTbHUX piBHIHE M, 10KTODP
KepiBHHKa KypCy / BUK/IajadiB (i3.-mar. HayK

aleksandrshvetskpi@gmail.com, chaos.kpi.ua

IMpakTnuni: IIBens Onexkcanap FOpiiioBuy, npodecop kadeapu MaTeMaTHuHOl (i3uKK Ta qudepeHLiaTbHUX PiBHAHD PM®,
Joktop ¢is.-mat. Hayk, aleksandrshvetskpi@gmail.com, chaos.kpi.ua

Po3mileHHs Kypcy chaos.kpi.ua, iHbopmariiini pecypcu B 6i6mioTeri

IIporpama HaBYa/AbHOI AUCLHUIUTIHA

10 Onyc HaBYA/IbHOI JUCLMIUTIHY, il MeTa, NpeMeT BUBYAHHS Ta pPe3y/IbTaTH HABYAHHSA

MeTor0 HaBYa/IbHOT JUCLMIUTIHK € GOPMYBaHHS Y CTYJEHTIB iHTerpasbHOI KOMIIETEHTHOCTI — 3[aTHOCTI [0 JIOTiUHOr0 MUC/IeHHsI, HOpMyBaHHS 0COOUCTOCTI CTYJ€HTIB; PO3BUTOK iX

iHTeneKTy i 3ai6HOCTel; 37aTHOCTI BUPIlLllyBaTH CK/IaiHi Crielliaii3oBaHi 3a/jaui B raay3i MaTeMaTHKH, MeXaHiKH, (i31KH, eKOHOMIKH TOLL0
TIporpamHi KOMIETEHTHOCT:

3aranbHi kKomnereHTHOCTI (3K)
3 K 1 3parHicTs yunTtucst, 35,00yBaTi HOBI 3HaHHsI, yMiHHS, Y TOMY UHC/I B rajy3six, BiAMiHHHX Bi/j MaTeMaTHKH
3 K 3 3parnicTb BupiuyBatu mpobiiemMu y rnpodeciiiHiii AissIbHOCTI Ha OCHOBI aGCTPAKTHOTO MUC/IEHHS, aHaTi3y, CHHTe3y Ta IIPOrHO3y
3 K 3 3paTHiCcTh 3aCTOCOBYBATH 3HaHHS1 y MPAKTUYHUX CUTYyaLisiX.
3 K 11 3paTHiCTh KDUTHYHO OLiHIOBATH Ta NEPEOCMHUC/IFOBATH BIACHUH i Uy)KUid [IOCBiJl, aHa/Ti3yBaTH CBOIO NpodeciiiHy i coLjianbHy Ais/IbHICTD
@K 4 CripoMoXKHICTb PO3yMiTH HayKOBi IPOG/IEMH Ta BUAIISITH iX CYTTEBI pUCH
@K 8 37aTHiCTb /10 PO3BUTKY HOBHUX Ta Y/JOCKOHA/IEHHs iCHYIOUMX MaTeMaTHYHUX MeTOZIB aHasi3y, MO/Ie/II0BaHHs, POrHO3YBaHHsI, PO3B’3yBaHHs HOBUX NPO6/IEM y HOBUX Taly3six
3HaHb
IIporpamHi pe3y/IbTaTH HAaBYaHHSA
PH 7 IitjiroBatyl i POBOAWTH HAYKOBI JOC/IKEHHs y CrieLjiaizoBaHiii 06/1acTi MaTeMaTrKy Ta/abo po3B’si3yBaTH 3a/jadi B iHIINX rajsy3sx 3HaHb METOJ,AMH MaTeMaTHYHOTO
MO/le/FOBaHHs
PH 12 BUKOpHCTOBYBAaTH pallioHa/bHi Ciocoby MOIIyKy Ta BUKOPUCTaHHs HayKOBOTexHiuHoi iHdopmariii, BKmoyaroun 3acobu eneKTpOHHUX iHdopMalliiHIX Mepesk; 3aCTOCOBYBaTH
iHdopMaLiiiHi pecypcH, y TOMY UHCITi eIeKTPOHHI, It IOIIYKY BiJMOBiZIHUX MaTeMaTUUHUX MOJesieit
PH 16 YmiTu 3piiicHIOBaTH paijioHa/IbHHUI BUOIp BifOBiHIX METOZB, MPUHOMIB Ta alrOPUTMIB 3 BUKOPHUCTAHHSM iH(QOPMALIiHIUX TeXHOIOT# //1st pO3B’sI3aHHs OpraHisarjiifHo-

YIIPaB/IiHCBKUX 3a/]a4



2- ITpepeKBi3NTH Ta MOCTPEKBI3UTH AUCHMIUIIHH (MiCI{e B CTPYKTYPHO-JIOTiUHii CXeMi HaBYaHHS 3a Bi{IIOBi/{HOI0 OCBITHHOI0 POrPamMoio)

BUK/IaJa€ThCs B OJMHA/LATOMY CeMeCTpi Ha 6a3i MaTeMaTHUHOro aHasidy, JudepeHLiabHUX PiBHSHb, JUHAMIUHUX CUCTEM Ta JeTepPMiHOBAHOIO Xaocy.
3MicCT HaBYa/IbHOI JUCLIUILTIHU

1. MeTtoau nocnifiykeHHs! AMHaMiYHUX CUCTEM 3 MaJIUM [1apaMeTpOM.
2. 3arasbHa Teopist JUHAMIUHMX CUCTeM 3 3aIi3HIOBaHHAM (BiJXU/IeHHSIM) apryMeHTy.

3. AHaniTuHi Ta KOMI’'I0TepHi MeTOAM AOC/iKeHHS CUCTeM 3 3arli3HIOBaHHSM.

3- Hagua/bHi MaTepianu Ta pecypcu
OcHoBHa JtiTepaTypa
1 . Murtpononbsckuit FO.A. MeToy, ycpeiHeHus: B He/HeitHOHM MexaHuke, Kues: Hayk. [lymka, 1971. — 440c.
2- Mutpononbckuii F0.A., Camoiinenko A.M., MapteiHiok [I.M. CHCTeMbl 3BO/TIOLMOHHBIX yPaBHEHNH C MePUOUUECKMMU 1 YCIOBHO-MIePUOMUeCKUMH KO3(duLieHTaMH,

Kues: Hayk. [lymka, 1984. — 214c.

3 . Onbcronbyy JI.J. BeegeHue B Teopuio AuddepeHIHanbHbIX YPaBHEHHI C OK/IOHSIOLMMCs aprymenToMm / JI.3. Oabcronel, C.B. Hopkun / M: Hayka, 1971. — 296 c.

4- [Tamraiid JI.®. PereHre 06bIKHOBEHHBIX /JyiepeHLaIbHbIX YPaBHEeH i ¢ ucronb3oBanreM MATLAB / JI.®. [llamnaiin, Y. T'nagceen, C. Tomrcon // CII6: JlaHs, 2009.
—304c.

5 . Deterministic Chaos [EnekrponHuii pecypc]. — Kuis: HTYY KIII, 2009 — 2021. — Pexxum gocryry: http:/chaos.kpi.ua — HaBuanbHi ny6mikariii.

/odamkoea nimepamypa

]- . Marnuikuii H.A. HoBble MeTopl XaoTnueckoid auHamuky / H.A. Marauukuii, C.B. Cugopos / Eguropuan YPCC, 2010. — 322 c.
2 . Hall G. Modern Nunerical Methods for Ordinary Differential Equations / Hall G., Watt J.M. // Oxford: C.P., 1973. - 314 p.
3. CoPlot Software for Great Scientific Graphs, Maps, and Technical Drawings, [EaekmpoHHuli pecypc]. — Pedxcum docmyny:

http://www.cohort.com/coplot.html#description.

HaBua/bHHUI KOHTEHT
4- MeTopuKa onaHyBaHHS HaBYa/IbHOI AUCLUIUIIHU (OCBITHHOr0 KOMIIOHEHTA)
Jlexuyii 3 HaBYa/IbHOI AMCLMIUTIHK Ta JesKi MPAKTHUHI 3aHSITTS MPOBO/AATBCS 3 BAKOPUCTAHHSIM Cy4yacHHX iH(opMaLifHUX TeXHOJIOriH Ta TeXHIYHKX 3aco6iB (HOYTOYK 3 BifnoBiAHUM
MaKeTOM OpUriHaJbHOTO TpPOrpamMHoOro 3abe3rieueHHs, KOMIT'IOTEPHUI NpoekTop, Tomio). [Ipy TMpoBeJeHHi JeKL[iHHUX Ta MPAKTUYHUX 3aHATh Yy OuHiil ¢opMi TOBHHEH OyTH

3abe3neuennii BibHUIA JocTyT 10 Mepexi Internet. TIpy AucTaHLiiiHi# hopMi HaBUYaHHST BUKOPUCTOBYIOTHCS Miatdhopmut Zoom Ta Webex.

Tlepesnik ek
Jlekyisn 1. Metop, Banta3sapa BaH aep ITons.

Merop ycepeaHeHHs BaH fiep ITos. O6rpyHTyBaHHS Meto/y BaH fiep ITons ManzensmiTaMmmom Ta Ilamanekci.

Jlexyisn 2. MeTop ycepejHeHHs B HeJTiHIHHMI JuHaMini

TIoHsTTS 1pO «Manuii» napametp». Cucremu jgudepeHLiiaTbHUX PiBHSHB Y KAHOHIUHINM cTaHiapTHIN dopmi.

~

Jlexyisn 3. MeTop ycepen) Boro MHTPONOILCHKOro.

TTocranoBka 3azaui. [T06y/10Ba MepIIOro Jpyroro Ta BUIKMX HAb/MKeHb. AHaT3 yCepeJHeHHX PiBHSHb.
Jlexyis 4. MaTemaTH4He 00fpyHTYBAHHS MeTO/Jy ycepe/{HeHHsI.

TMepuia Ta pyra ocHOBHi Teopemu Boromo6oa. CriliKicTb 3a JISITyHOBUM OTPUMaHHX PO3B’SI3KiB.

Jlekyis 5. TIOHATTS PO CUCTEMH 3 BiIXH/IEHHSIM apryMeHTYy.
IMocTaHOBKa OCHOBHOI MTOYaTKOBOI 3aziaui. Knacudikatiist cucteM 3 BifIXM/IeHHM apryMeHTy.
Jlekyis 6. AHaniTHuHe iHTerpyBaHHs AudepeHLia/IbHUX PiBHAHD 3 BiAXM/IEHHSIM apryMeHTy.
Mertog moc/iJoBHUX KPOKiB. IHTerpoBaHi TMIM PiBHSHb.
Jlekyis 7. OCHOBHi TeopeMH iCHYBaHHsI.

(DOpMy]I}OBaHHﬂ Ta JOBEeIEHHS OCHOBHUX Te€OpeM iCHyBaHHﬂ Ta E,E[HOCTi pO3B)H3Ky OCHOBHOI MOYaTKOBOT 3a'£[aqi.

Jlexyis 8. Jliniiini piBHsHHS.

O3HaveHHsI Ta B/IaCTUBOCTI JTiHIHKUX piBHAHB. JIiHiiHI PiBHSAHHS 3 MOCTIHHUMU Koedil{ieHTaMH Ta MOCTIHUMY BiXW/IeHHsIMU. XapaKTepUCTHUHHI KBa3inosniHoMm. JIiHiliHi

piBHSIHHS 31 3MiHHUMHU BiZIXWIEHHSMHU.

Jlexyis 9. Teopisi CTIHKOCTi PiBHAHD 3 BiAXH/IEHHAAM apryMeHTY.
OcHOBHi NMOHATTSI Ta 03Ha4yeHHs. CTilKicTh po3B’s3KiB /iHIMHUX piBHAHB. BUrajxu Maoro Ta Be/IMKOTO BifjxuneHHs aprymenTa. [lpyruit Metoz JIsmyHoBa /1S piBHSHB 3

BiZIXWJIEHHSIM aprymeHTy. JToC/IipKeHHsI CTIMKOCTI 3a MepIirm HabJIKeHHSIM.



Jlekyis 10. MeTop ycepeAHeHHS [/Isi CUCTeM 3 3ali3HIOBaHHAM.

Teopemu A. Xananas Ta [Ix. Xelina.

Jlexyisn 11. Merop By6HoBa-I"anbopkina.

Jlexyisn 12. Mertop, CamoliieHKa-MapTHHIOKA.

Jlexyisn 13. 3BeieHHsI PiBHAHD 3 3aMi3HIOBAaHHAMH /I0 3BHYAiHUX AH(epeHIia/IbHUX PIBHAHB.

3Be/IeHHs1 y BUTA/JKY MaJIMX 3arli3HioBaHb. MeTo/u noby0By A0MIOMKHUX CHCTEM DiBHsIHb 6e3 3ari3HI0OBaHb.

Jlexyisn 14. Uuce/bHi MeTOAM 3HAXO/PKeHHs PO3B’A3KiB PiBHAHD 3 3aNi3HIOBAHHAM apryMeHTy.

Jlexyis 15. Po3B’s13y i 3 3ami B cucremi MATLAB.

Jlexyis 16. Oco0IMBOCTI 3HaX0/PKeHHsI PO3B’AI3KiB CHCTeM 3 3alli3HIOBaHHAM Y nporpaMHomy cepefioBuili FORTRAN.

Jlexyii 17-18. focnipKeHHs BIUIMBY (hakTopiB 3ami3HIOBaHHA Ha BAHUKHEHHsI leTePMiHOBAHOT'0 Xaocy.

HeineanbHi MasiTHUKOBI cucTemu. EneKTponpy»kHi cucTeMu.

Iepenik (opie )) Npax X
TIpakmuuni 3aHamms 1-2. Po3B’si3yBaHHA piBHAHHSA BaH fep ITo/s 3a ;0N0MOror MeToy ycepejHeHHsI.
Tpakmuuni 3auamms 3-4. Po3B’si3yBaHHs PiBHAHHA MasiTHHKA 3 TOYKOIO OTOPH, fiKa BiOpye.
Tpakmuune 3anusmms 5. Crabiri3ania HeCTIHKHX M0/10)KeHb PIBHOBAru MasATHUKA.
Tpakmuyni 3aHamms 6-7. 3acToCyBaHHsI MeTO/a KPOKIB //Isi T00YA0BH P03B’sA3KiB 0CHOBHOI 0YaTKOBOI 3aiaui PiBHAHb 3 BifXH/IEHHAM.
IIpakmuune 3ausasmms 8. MKP.
Tpakmuuni 3auamms 9-10. focnipKeHHsI CTIHKOCTI CMCTeM 3 BifXWJIeHHSIM apryMeHTy.

Tpakmuune 3ansimms 11. Po3B’A3yBaHHsA PiBHAHD 3 3aMi3HIOBAHHAM 3a A0M0MOrow Meroay By6nosa-TI'anbopkina.

Mpaxkmuyi 3aHsmms 12-1e. IloOyaoBa mepioAMYHMX PO3B’A3KIB pi 3 3ami 3a 010 YHCe/TbHO-aHAITHYHOr0 MeToAy CamoiiieHKa-MapTHHIOKA.

Mpakmuyri 3aHsmms 14-15, KoM’ orepHi gocytipkenns pi 3 3ani y cucremax MATHLAB, MATHCAD, MATHEMATICA.

Tpakmuute 3aHsamms 16. KoM’ 10TepHi AoCTifpkeHHs BIUTMBY ()aKTOPIB 3ami3HIOBAHHA HA Xa0TH3aLil0 MAaATHUKOBHX CHCTEM.
IIpakmuune 3anssmms 17. KoM’ ioTepHi foctipkeHHs BIUTMBY (aKTopiB 3ami3HIOBaHHA Ha Xa0TH3aIlil0.

IlpakmuuHe 3ausasmmsa 18. MKP.

6. Camocriiina po6oTa cTyjeHTa

Buau camocTiiiHoi poboTH — orpaliioBaHHs JIeKL[iHHOro Marepiasy, MiZIr0OTOBKa /10 ay{UTOPHKX 3aHATh, PO3B’ 30K 3a/jay, BUKoHaHHsI MKP ta TP.

TlosliTHKA Ta KOHTPO/Ib

7. IosliTHKA HABYa/IbHOI AUCLUIUTIHU (0CBITHHOr0 KOMIIOHEHTA)

AkazemiuHa 106pouecHicTb
TToniTHKa Ta MPUHLMIHN aKaZeMiuHoi Jo6pouecHocTi BusHaueHi y po3zini 3 Kogekcy uecti HarlioHa/bHOrO TeXHIUHOTO yHiBepcuTeTy YKpaiHu « KMiBCbKUIA MOMTITeXHIYHUE iHCTUTYT
imeni Iropsi Cikopcekoro». JetanbHinte: https:/kpi.ua/code

Hopmu eTnyHOI NoBeiHKK
Hopmu eTruHoOi TIOBe/[iHKHM CTY/IeHTIB i npaljiBHUKiB BU3HaueHi y po3zini 2 Kogexcy decti HaljioHamsHOTo TexHiuHOro yHiBepcuteTy Ykpainu «KnuiBCbKuii MoiTeXHiuHMI iHCTUTYT

imeHi Iropst Cikopcbkoro». [letanbHire: https:/kpi.ua/code

8.BuiM KOHTPOJII0 Ta PeHTHHIOBA CHCTeMa OLiHIOBAaHHs pe3y/1bTaTiB HaBuanHsa (PCO)
ITomouHuii KOHMPO/Ib: EKCIIPeC-OTIUTYBAHHSI, OTIUTYBAHHSI 32 TEMOIO 3aHATTsl, HarrcanHst MKP, 3axuct TP.

Kaneno Ip 7] p . IPOBAJUTLCA ,E[Bi‘-li Ha ceMecCTp fK MOHiTOpI/IHF TIOTOYHOr'O CTaHy BUKOHAHHSA BUMOT' Cl/ma6ycy.

Biarogizi mij yac npakTMYHKX 3aHATh

Barosuii 6an 5.

. SIKIL|O TIOBHICTIO PO3KPHUTA Bi/ITIOBi/Ib , TO CTYJIEHT OTPUMYy€E 5 BariB;
. SIKILO Bi/JITOBi/Ib HETIOBHA, HE3PO3YMifa, TO CTY/IeHT OTpuUMye 1-4 GaiB;
. SIKILO BijnoBizi Hemae — 0 6aniB

Makcumasnbhuii 6an 15

MopybHa KOHTpO/IBbHA poboTa



Barosuii 6an 15

Kpurepil oLiHI0BaHHS

- TIOBHA BiZiNOBi/b Ha Bci 3aBAanHs (Ginbiue 90% Mmatepiany) 14-15 6ais;

- HeroBHa BiJnoBiap Ha 3aBaHHst (Big 50 1o 90% marepiany) — 8-13 Ganis;
- BiinoBip MicTuTh MeHIe 50 % HeobxiaHoOI iHpopmariii — 0-7 6aniB;

Makcumarnbhuii 6an 15

Po3spaxyHkoBo-rpadiuna pobora
Baroswuii 6an 20
Kpurepii oLjiHIOBaHHSI Biji % FOTOBHOCTi pOGOTH.
Makcumanbhuii 6an 20

Cemec ! eK3aMeH.

p
YMmogu donycky 0o ceMecmpo8o20 KOHMpO/I0: CeMeCTPOBHI PeUTHHT He MeHie 30 6aiB.

TabnuLst BiANMOBiAHOCTI peUTHHIroOBKX OGasliB OLIHKAM 3a YHiBEPCUTETCHKOIO LIKAJIOH:

Kinbkicmb 6anie OyiHka
100-95 BigminHo
94-85 [yxe go6pe
84-75 Hobpe
74-65 3aJ0BiIbHO
64-60 JocraTHeo
Mesne 60 HesasoBinbHO
He BUKOHaHi yMOBH JJONTyCKY He ponyiieHo

PoGouy nporpamMy HaB4a/IbHOI JHCIUIUTIHY (cHIabyc):

CkiapeHo rpodecopom kadeapu MP ta [IP, nokTopom ¢i3.-mar. Hayk [lBerem O. 0.
YxBaneHo kadeznporo M® Ta [P (mpotokon Ne 11 Biz 22.06.2023 p.)

TToropxeHo MetoauuHoro Komiciero ®M® (riporokos Ne 10 Big 27.06.2023 p.)



