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IIporpama HaBYAJIbHOI IV CHUILTIHA
1. Onuc HaBYAJBLHOI AMCUMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta pe3yJIbTATH HABYAHHS

MeToro HaBYaJIbHOI JUCUUIUIIHU € (POPMYBAaHHS y CTYICHTIB IHTETpajJbHOI KOMIIETEHTHOCTI —
3IaTHOCTI IO JIOTIYHOTO MUCJCHHS, (POpMyBaHHS OCOOMCTOCTI CTYJEHTIB; PO3BUTOK iX IHTEIEKTY 1
3Mi0HOCTE; 3MaTHOCTI BUPINIYBAaTH CKJIAQJHI CIHEIliali30BaHl 3a/Jadi B rajxy3i MaTeMaTHKH, MEXaHIKH,
(bi31UKH, EKOHOMIKH TOILO

[Iporpamni KOMIETEHTHOCT:

3araabni komnereHTHOCTI (3K)

3K1 3patHicTs 10 aOCTPaKTHOTO MUCJICHHS, AaHAII3Y Ta CHHTE3Y

3K2 3narHicTs 3aCTOCOBYBATH 3HAHHS y PAKTHYHUX CUTYAIIisX.

3K3 3uanns i po3yMiHHs npeaMeTHOT 00/1acTi Ta mpodeciiHoOl AisAIbHOCTI.

3K9 3natHicTh npuiiMaTi OOTPYHTOBAHI PIllICHHS.

3K11 3xaTHiCTh CHNIKYBATHCS 3 MPEICTABHUKAMU 1HIINX MPOGECIHHUX IPpyH Pi3HOTO PiBHSL.
3K12 3patHicTh mpaioBaTH aBTOHOMHO.

IIporpamMHi pe3yibTaTu HABYaAHHSA

PHS 3niiicHroBaTi ipodeciiiny MMCbMOBY i YCHY KOMYHIKAI[iF0 YKPATHCHKOK MOBOKO Ta OJHIEI0 3 iHO3EMHHMX MOB.
PH24 3acrocoByBatu oTpuMaHi 3HaHHS 3 MAaTEMaTHYHHX AUCLUMUILIIH, y SIKMX BHBYAIOTHCS MOJEI MPUPOAHHUHX
MPOIIECiB; MaTEeMAaTHYHI METOAM aHaji3y Ta MPOTHO3YBaHHS; MaTeMaTW4HI CHOcOoOW iHTEpIpeTarii YHuCIOBUX
JaHWX; TPUHOUNHA (QYHKIIOHYBAaHHS NPHUPOJHHYMX NPOILECiB, MaTeMaTW4Hi MOJENi OLIHKA PH3HUKIB B THX
NpeAMETHHUX 00JIacTsX, e MPOBOAATHCS JOCIIKEHHS.

PH25 J[onocutu mpodeciiini  3HaHHsS, BlacHi  OOTPYHTYBaHHS 1 BHCHOBKM 10  (axiBIiB i
HIMPOKOTO 3arajly, OpraHi30BYBaTH Ta KEpYBaTH MPOQpECiiHHUM PO3BUTKOM iHIINX OCi0.

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHUILTIHU (MicLe B CTPYKTYPHO-JIOTi4Hil cxemi
HABYAHHS 32 BiIMOBiTHOI0 OCBITHLOIO MPOTrPaMoI0)

IpepexBizuTn: KpenutHuii Mmoaynb «/{uHamiuHi cucTeMU» BUKIAJA€ThCA B CLOMOMY ceMecTpi Ha 6a3i
JugepeHIiaTbHUX PIBHSAHb, MATEMAaTUYHOIO aHaNi3y, JIHIHHOI anredpu Ta IHIIUX 0a30BUX
MaTeMaTUYHUX JUCIUILIIH.

MocrpexBizuT:  KpenutHuiti  moxynp  «JluHamiuHi  cHCTeMHM»  BXOAWTH  JI0 LUKy
npodeciiHOl MIATOTOBKM Ta Ma€ BaXKJIMBE 3HAUY€HHA Yy miAroroBli ¢axiBug. OTpuMaHi 3HaHHA
BUKOPHCTOBYIOTHCSl y MOJAJBIIOMY IIiJl 4aCc BHUBUEHHS HABYAJbHOI JUCLUUIUIIHM «AHAQJIITUYHI Ta
KOMIT FOT€PHI METOIU JOCTIKEHHS TMHAMIYHUX CUCTEM 3 3aIT13HIOBAHHIM

3. 3micT HABYAJIBHOI AMCHUAILIIHA

1. Teopis cmitikocmi 3a JIanynosum.

2. Teopia Dnoxe.

3. I panuuni MHOMCUHU OUHAMIYHUX CUCTIEM.
4. Bighyprayii ounamiunux cucmem.

4. HapuaabHi MaTepiaiu Ta pecypcu

OcHoBHa JiiTepaTypa
1. Camoitnenko A.M.,., [lepectiok M.O., ITapaciok 1.O. udepenuianshi piBHsaHHs, Kuis, JInb6ins, 2003,
600c.
2. Cawmoitnenko A.M., Kpusomies C.A, Ilepectiok M.O. ludepenuianbHi piBHIHHSA B 331a4ax, Kuis,
JIuGins, 2003, 504c.
3. Iseus O.1O. Aunamiuni cucremu, Kuis : KIII im. Iropst Cikopebkoro, 2021, 345c,
https://ela.kpi.ua/handle/123456789/42838
4. Krasnopolskaya T.S., Shvets A.Yu. Regular and chaotic dynamics of systems with limited excitation,
RCD-IKI, 2008, 280p.



5. IBeus O.1O. Mudepenmianphi ta inrerpansi piBasausa, Kuis:KIII im. Irops Cikopceskoro, 2022,
189c, https://ela.kpi.ua/handle/123456789/48178

6. Abell M.L., Braselton J.P. Differential Equations with Mathematica, Elsevier, 2022, 608p.

7. Manneville P. Instabilities, Chaos and Turbulence. An introduction to nonlinear dynamics and
complex systems, WSP, 2004, 292p.

Jonarkosa Jireparypa

8. I'epacumuyk B.C., Bacunpuenko I'.C., KpaBuos B.I. Matemaruka. [ToBHU Kypc y npHKIaaax i
3amayax. HeBu3HaueHuii, BU3HAYCHUI Ta HEBJIACHI 1HTETpaId. 3BUYaliHi TudepeHiiagbHi piBHIHHS.
[puknanni 3agaui. HaBu. moci6., Bun. 2-e, pumn., K.:Kauru Yipaiau JIT/], 2014, 47 c.

9. Constanda C. Differential Equations, Springer International Publish, 2017, 297p.

10. Magnitskii N.A., Sidorov S.V. New methods for chaotic dynamics, WSP, 2006, 362p.

HaByaJLHUH KOHTEHT

5. MeToauka onaHyBaHHsI HABYAJbHOI TMCUMILTiHN (OCBITHHOI0 KOMIIOHEHTA)
(ouna/nucranuiiina ¢gopma)

Jlekuii 3 HaBYANBHOI JAMCHMIUTIHU Ta AESKI MPAKTHYHI 3aHATTS MPOBOAATHCS 3 BUKOPHUCTAHHSIM
cydacHUX iH(OpMaIIHUX TEXHOJIOTIH Ta TEXHIYHUX 3ac00iB (HOYTOyK 3 BIJIMOBIAHUM ITAKETOM
OPHTiHAJIBHOTO TPOrPAMHOTO 3a0e3MEYCHHS, KOMII'IOTEPHUH MpPOeKTop, Tomo). [lpu mpoBeneHHI
JEKIIMHAX Ta MPaKTHYHUX 3aHATh y O4HIA (popMmi moBuHEH OyTH 3a0e3MeyeHHid BUTBHHHA TOCTYI IO
mepexi Internet. [pu aucranuiiniii popmi HaBYaHHS BUKOPUCTOBYIOThCs Tuiatdopmu Zoom ta Webex.

IlepeJik Jgekuii
Jexyii 1-4. IlmnamMiuna cucrema ii ii MaTeMaTuuHa Mojaesb. CrilikicTh 3a JIAmyHOBUM.

Teopemu icHyBaHHS Ta €JTHOCTI PO3BS’ 3Ky HOPMAJIbHOI CUCTEMH TU(EPEHIIaTbHUX PIBHSHb.
[TponoBskeHHs PO3B’SI3Ky CHCTEMHU Ha CKIHYEHHMI Ta HECKiHUeHHUH iHTepBai. KinemaTnuna
iHTepIpeTallisi HOpMaJIbHOI CUCTeMH Au(depeHLiaTbHUX PIBHAHB. Pi3HI 03HAUEHHS TUHAMIYHOI CUCTEMH.
[ToHATTS PO MOTOKM Ta KacKaau. THUIH TPAEKTOPiN AuHaMiYHOI cucteMu. Kiacudikamis tuHaMivyHIX
cucteM. KoHCepBaTUBHICTh Ta IUCUIIATUBHICTH JUHAMIYHOI CHCTEMH. ABTOKOJIMBAJIbHI CUCTEMH.
O3HaueHHs cTiiikocTi 3a JIanyHoBuM. PiBHAHHS 30ypeHoro pyxy. Knacugikaris nojaoxeHb piBHOBaru
JIBO ¥ TPUBUMIPHUX JIIHIMHUX JUHAMIYHUX cucTeM. Curma-jienbra Jaiarpama CTifKoCTi

Jlexyii 5-7. OCHOBHi TeopeMH NPO CTIHKICTB.
@ynkuii JIamyHoBa Ta ix BiaactuBocti. Teopemu JIsmyHOBa mpo CTIHKICTh Ta aCUMIITOTUYHY
ctiiikicth. Teopemu Yeraena Ta JismyHoBa npo HecTiiKicTh. CTIHKICTB JTIHIMHOT aBBTOHOMHOI CHCTEMU.

Jlekyi 8-9. CTIMKICTD 32 epPIIUM HAOJIMKECHHAM.

OcHOBHI TeopeMH Ipo CTIMKICTh 3a nepmuM HabmkeHHsAM. Kpurepiit ['ypsina. JloctatHi ymoBu
CTIMKOCTI 3a mepmuM HaOnwxeHHsM HeniHiliHI IWHAMIYHI CUCTEeMH Ha IUIouMHI. ['py0i Ta ckiagHi
MOJIOKEHHS PIBHOBATrH.

Jlexyii 10-11. OcnoBu Teopii Maoke.

Op6iTanbHa (op6iTHA) CTIMKICTh IPaHUYHUX HUKTIB. CHCTEMU PIBHIHD 3 NEPIOAUIHUMU
koedinieHTaMu. MaTpuilsi MOHOJIPOMIi Ta HOPMaJIbHI PO3B’sI3KH. MeTol IPaKTUYHOTO OOUNCIEHHS
MYJIBTUILTIKATOPIB. 3aCTOCYBaHHS MYJIbTHILTIKATOPIB s JOCTIIKEHHS OpOITaIbHOI CTIHKOCTI
TPaHUYHUX LUKJIIB.

Jlekuii 12-15. ATpaKkTOpH IMHAMIYHHX CHCTEM.

O3HayeHHs ¥ BIACTUBOCTI IpyOUX AMHAMIYHUX cucTeM. O3HaueHHs 1HBaplaHTHOI MHOKUHHU.
O3HaueHHs ¥ MPUKIIAAM aTpaKkTopa, pernenepa Ta ciyioBoi MHOKMHH. IlepexigHi Ta ycTaneHu po3B’3Ku
JUHAMIYHUX cHCcTeM. | OMOKIIIHIYHI Ta FreTepoKIiHIuHI TpaekTopii. PiBHsHHS bantaszapa Ban nep [loms.



[TonsTTs PO 1HBapiaHTHI TOpU AMHAMIYHUX cucteM. Cuctema Peccnepa. OTHOBUMIpHI TUCKPETHI
BiZIoOpakeHHs («3y0» MU, JIOTICTHYHE, TEHT).

Jexyii 16-18. EnemenTH Teopii 0ipypkaniii 1TMHAMIYHUX CHCTEM.

Osnauenns Oipypkarii. XKopctki Ta M’siki 6ipypxkanii. Konueniis rpydocti (CTpykTypHOi
CTifiKOCT1) Ta MOHATTS Oidypkariii. OcHOBHI OidypKallii MojI0KeHb PIBHOBArd AMHAMIYHUX CHCTEM
(TpanckpuTHuHa OidypKariis, ciuo-By3ioBa Oidypkauis, 6ipypkamis JactiBuuH XBicT). bidypxartis
Annponoa — Xonda. Kackaau 6idypkariiii mogBOEHHS MEPioy TPAHUYHOTO ITUKIY.

Ilepenik (opiecnmoeno) npaxmuyHux 3anaAms

Ipaxmuuni 3anamms 1. Kinacudikanisi noJjiokeHb piBHOBarv J1BOBUMIPHUX JIHIHHUX CHCTEM.

Ipaxmuuni 3anamms 2. Knacudikauis nosioxeHb piBHOBaru TPUBUMIPHHUX JiHIHHMX cucTEM.
Ilpaxmuune 3ausmms 3. JlocaizkeHHsI CTiliKOCTi He30ypeHOro pyxy 3a 101MoMororw (pyHKmin
JIanyHoBa

lMpakmuyHe 3aHAMM=A 4. JlocaixzkeHHs1 cTIHKOCTI HeJIiHITHUX CHCTEM 32 NePIIMM HAOJIHUKEHHSIM.

Ilpaxmuune 3anamms 5. MassiTHUK 3 BiOpyHoUuM miaBicoMm .
Ipaxmuune 3ansmms 6. JlocaizkeHHS CTIHKOCTI TPAHMYHUX HUKJTIB.
Ipaxmuune 3anamms (. PiBusanHsa banrazapa Ban aep Ioas.
Ipaxmuune 3anamms 8. Cucrema Pecciepa.

Ilpaxmuuyne 3anamms 9. MKP

5.2. Texniune 3a0e3neuennsa: Ilopunen Oytu rajxer (HOYTOYK, IUIaHIIET, cMapT(OH) y KOKHOTO
3100yBava BUIOT OCBITH.

6. Camocriiina po0ora cTyaeHTa
Bunu camocrtiiiHoi poO0OTH — OIpaIfoBaHHs JICKIIIHHOTO MaTepiaiy, MiJArOTOBKA 10 ayJIUTOPHUX 3aHSTh,
PO3B’ 130K 3a/1a4, BuUKOoHaHHs JIKP.

IosiTHKa Ta KOHTPOJIH
7. HojliTHKAa HABYAJIbHOI AMCIUILIIHA (0CBITHHLOT0 KOMIIOHEHTA)

Jotpumanns nonoxens «Koaekcy yecti KIII im. Irops Cikopcbkoro» (po3ainu 2 ta 3)

ChiBrpans CTYAEHTIB y pO3B’s3aHHI MPOOJEMHUX 3aB/JaHb J03BOJIEHA, aj€ BIIMOBIAI KOKHUM CTyJIEHT
3axuilae caMocTiiiHO. B3aemomist CTyeHTIB Mij] 4ac ICIUTY KaTerOpUYHO 3a00pOHSETHCS 1 OyIb-sKa TaKa
JISUTBHICTH OyJie BBaXKaTHUCS MOPYILIEHHSIM aKaJeMiuyHOi JOOpOYECHOCTI 3riIHO MPUHIUIIB YHIBEPCUTETY
I0JI0 aKaaeMIYyHOT T0OPOYECHOCTI.

6. Buau KOHTPO.II0 Ta PeTHHIOBA CHCTeMAa OLiHIOBaHHS pe3y bTaTiB HaBYaHHs (PCO)
(ouna/nucranuiiina ¢gopma)

Ilomoynuit KOHmMpPoOIL: EKCIPEC-ONUTYBAHHS, OMMMTYBAHHS 3a TEMOIO 3aHATTA, HanucaHHsa MKP, 3axuct
JKP.
Kanenoapnuuit konmponas: IpoBagUTHCS IBIYl HA CEMECTP SIK MOHITOPHUHT IOTOYHOTO CTaHY BUKOHAHHS
BHUMOT CUIalycy.
Cemecmpoeuit KOHmMpPOIb: EK3AMEH.
Ymosu oonycky oo cemecmposozo konmponio. cemectpoBuil peiitunr He menuie 30 6amiB.

Tabmuist BIAMOBITHOCTI pEHTUHTOBUX OasIiB OIIHKAM 3a YHIBEPCUTETCHKOIO IIKAJIOKO!

Kinvxicmo 6anie Ouyinxa
100-95 BigMminHO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a/10BUIBHO
64-60 JocraTHbO

Memnime 60 HeszagosinpHO




\ He BUKOHaHI yMOBH JIONTyCKY \ He nonymieno

Po0ouy nporpamy HaB4Ya/IbHOI AMCHHUILTIHM (cHi1adyc):
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25.05. 2022 p.)
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