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BCTYII

[Iporpama HaBYaIBHOI TUCHMILTIHKA “/IHHAMIKA B MaTeMAaTHIIi” CKJIaJieHa BiMTOBIIHO 10 OCBITHBO-
npodeciifHOT MporpaMu MiArOTOBKH «DaKajJaBp»

crremianbHOCcTi 111 - MaremaTnka

OCBITHS mporpama «MaTeMaTHKa»

1. Onuc HaBYAJBbHOI JHCHHUILTIHA

1.1. Meroro BHUKIaJaHHS HaBYaJILHOI JUCHMILTIHY “/l[nHaMika B MaTeMaTulll” € 3HaAHOMCTBO 3
OCHOBHUMHU TIOHATTSAMH TEOPil JMHAMIYHUX CUCTEM Ta i 3aCTOCYBaHHSM, 30KpeMa .

1.2. OCHOBHHUMHM 3aBAaHHSMH BUBYCHHS TUCHUILIIHU “ [[MHaMika B MaTeMaTHlll = € OBOJIOMIHHS
OCHOBHHMMH METO/IaMU SIKi BAKOPHUCTOBYIOTbCS y Cy4YacHil Teopii JUHAMIYHUX CHCTEM.

1.3 KinbkicTs KpeauTiB - 4

1.4. 3aranpHa KiIbKICTh roguH - 120

1.5. XapakrepucTrka HaBUaIbHOI JUCITUILTIHA

HopwmatusHa / 3a BuGopom
Jlernna dopma HaBYaHHS ‘ 3aoyHa (qucTaHmiiHa) hopMa HaBYAHHS
Pik miaroroBku

2-d |
Cemectp
4-ii |
Jlekmii
32 roga. \
[TpakTH4Hi, CEeMiHAPCHKi 3aHATTS
32 roa.

Ha60paTc‘>pHi 3aHATTS
CawmocriitHa poboTa

56 rona. \

y TOMY YHCJII 1HAWBITyaIbH1 3aBJaHHS

1.6. 3artaHoBaHi pe3yJIbTaTH HABYAHHS:

3naru:

° OCHOBHI 03Ha4eHHs TeOPii JUHAMIYHUX CUCTEM.

o Krnacudgikariiro HepyXoMuX TOUOK

° OCHOBHI BJIACTHBOCTI 1ppalliOHAILHOTO ITOBOPOTY KoJa
° O3HaueHHs raMiJIbTOHOBOI CUCTEMHU

° [ToHATTS Xaocy y TMHaAMIYHUX CHCTEMax

YmiTu:

° BukopucToByBaTH TEOpEMH O HEPYXOMIH TOUI JUTs PO3B’A3KY 33a]a4 Ta JOBEACHHS TEOPEM.
° Busnauatu THI HEPYXOMOi TOUKHU JUIs JIHIMHUX BiJOOpakeHb Ta JIHIHHUX TUdEepeHIIHHNX
PIBHSHB.

° BuxopucToByBaTH BIacTUBOCTI ippalliOHAILHOTO TOBOPOTY KOJIA Ui PO3B’SI3KY 3ajau.

° Bu3Hayatu npucyTHICTh y TUHAMIYHOI CUCTEMH XaOTHYHA JIWHAMIKA.

2. TeMaTHYHMI IVIAaH HABYAJILHOI AUCIUILIIHI



Po3ain 1. Ilunamika y npupoai i y MaremaTuii.

1. JuHamika y nmpupoi i y Matemaruri. [Ipuxmnaay TUHAMIYHHX CHCTEM.

Po3aia 2. CucreMu 3i CcTiliKOIO NOBEXIHKOIO.

1. Jliniiini BigoOpakeHHs Ta jiHeapu3auis. JIiHiiiHi BinoOpaxkeHHs Ha npsamiit. [Tpuknaau.

2. Crtuckyroui BiToOpaXeHHs y €BKJIIIOBOMY IpocTopi. Teopema mpo HepyXxoMy TOUKY JJIs
GbyHKIIT 0/1HIET Ta 6araTboX 3MIHHUX.

3. JloctaTtHi yMOBH 15 TOTO, 1100 BimoOpaskeHHst Oyio ctuckarouum. [Ipukinaau. Teopema mpo
30ypeHHSI CTHCKYIOUYOTO BiTOOpaskeHHS.

4, [Tpuknaau BUKOPUCTAHHS TEOPEMH IPO HEPYXOMY TOUKY Y MaTeMaTHYHOMY aHami3i. Teopema
po obepHeny ¢QyHKIi0. Teopema mpo GyHKIII0, IO 33JaHO HESBHO.

5. BukopucranHs TeopeMu Ipo HEPYXOMY TOUKY y TU(EpEHIIIHHNX piBHAHHAX. Teopema
[MTukapa. IIponoBxeHHs po3B’A3KiB AU(EPEHLIHHUX PIBHSIHb.

6. BinoGpaxenns inTepBany. KBagpaTtuuHi BioOpakeHHs. ACUMIITOTHYHA TIOBEIIHKA.

Po3ain 3. JliniiiHi 300pakenHs Ta JgiHiiiHi nudepeHuiiini piBHSIHHSA.

1. JIiniiiHi BiZoOpakeHHs Ha TUIOIIMHI: Pi3Hi AIMCHI BIaCcHI 3HAYEHHS, KOMIUIEKCHI BJIacH1
3HaueHHs. Knacudikariiss HepyXoMux TOUOK.
2. Jliniiini qudepenuiiini piBHSHHS Ha TUTonuHI. Kinacudikamis HEpyXOMHX TOUOK.

Po3nin 4. PiBHOMipHe po3nogijieHHsI HA KOJIi.

1. IppanionanbHU TOBOPOT KOJA.
2. [Tpukianyu BUKOPUCTAHHS MTOBOPOTIB KoJia. Po3moiienHs nepmux nudp CTyneHiB X
qHCe.

Po3zain 5. KoncepBaTuBHi cucremMu.

1. Hpr0TOHOBI cCUCTEMH KIIACUYHOI MEXAHIKH.
2. ['aMinIbTOHOBI CUCTEMHU.
3. I"apmoniunuii ocrpusatop. Chepuanuii MasTHUK.

Po3nin 6. Xaoc y tmHaMiYHHX cHCTEeMax.
1. BuxopucToByBaHHS KOJAYBaHHS y TMHAMIYHUX cucteMax. 3cyB bepnymi. [puxiagy.
2. ITinxoBa CwMmeiina.

3. CTpyKTypa HABYAJIBHOI AUCHHUILIIHH

HasBu po3zinis i Tem KinpkicTs roguu
JlenHa ¢popma 3aouHa Gopma
Yceb y TOMY YHCII VYcebo y TOMY YHCIII
oro I o mab | iHO | cp ro |n| om | ma |iHA| cp
o
1 2 3 4 5 6 7 8 9|10 | 11 | 12 13

Po3ain 1. /Ilunamika y npuponi i y maTematuui.

JluHamika y mpuposi iy 4 2 2 4
martemaruii. [Ipukianu
JMHAMIYHUX CHCTEM.

Paszom 3a pozoinom 1 4 2 2 4

Po3aia 2. Cucremu 3i CTiliKOI0 MOBEXiHKOIO.




JIiniitH1 BigoOpaXkeHHS Ta
nineapu3aiis. JIiHiiHI
BiZJOOpaKeHHS Ha MPSIMii.
[Tpuknaam.

Cruckyroui BigoOpakeHHs
y €BKJIIJIOBOMY ITPOCTOPI.
TeopeMa 1po HEpyXoMy
TOYKY JJ1s1 QYHKIIIT OTHI€T
Ta 6araThbOX 3MiHHUX.

JlocTaTHi YMOBH JUIS TOTO,
100 BimoOpaxkeHHs OyIii0o
cruckarounm. [Ipuxaam.
Teopema mpo 30ypeHHs
CTHCKYIOYOTO
BiZJOOpaKEeHHSI.

[Tpukiaagu BUKOPUCTAHHS
TEOPEMH [P0 HEPYXOMY
TOYKY Y MaTeMaTHIHOMY
anaumizi. Teopema ipo
o0epHeHy QYHKILIO.
Teopema npo ¢yHKIIiO, 110
3a1aHO HESIBHO.

Buxkopucranns teopemu
PO HEPYXOMY TOUKY Y
TuQepeHIitHnX
piBHAHHSX. Teopema
IIukapa. [IponoBkeHHA
PO3B’sA3KiB AU epeHLITHIX
PIBHSIHbB.

BinoGpaxeHHs iHTepBaly.
KBaaparuuni
BiZIOOpaKEeHHSI.
AcCUMNTOTHYHA MTOBEJIHKA.

Pa3zom 3a pozoinom 2

46 | 12

12

22

Po3aia 3. Jlin

iiiHi 300paxeHHsA

Ta JiHi

MH

i

nudepeHliliHi piBHAHHS.

JliniitHi BimoOpakeHHs Ha
TUTOLIMHI: P13H1 JiHCHI
BJIACHI 3HAYEHHS,
KOMIIJIEKCHI BIAacHI
3HaueHHs. Knacudikarris
HEPYXOMHUX TOYOK.

7 2

2

3

JliniitHi tudepentiitai
PIBHSIHHS HA IUJIOIIMHI.
Knacudikamuis HepyxoMux
TOYOK.

Pa3zom 3a pozdinom 3

15

Po3ain 4. PiBHOMipHe po3nogijieHHsI HA KOJIi.




IppanionanbHuii TOBOPOT 8 2 2 4
KoJa.
[Ipuknanyu BUKOpUCTaHHS 7 2 2 3
MTOBOPOTIB KOJIa.
Posnoninenns nepmux
nudp CTyneHiB NUMX
YHCEIL.
Pazom 3a pozodinom 4 15 4 4 7
Po3aia 5. KoncepBaTuBHi cucremu.
HeroToHOBI cuctemu 8 2 2 4
KJIACUYHOI MEXaHIKH.
["aMiJIbTOHOBI CHCTEMH. 7 2 2 3
["apMoHIYHUIA OCITUIATOP. 7 2 2 3
Cdepuunnii MasITHUK.
Pazom 3a pozodinom 5 22 6 6 10
Po3nin 6. Xaoc y imHaMiYHUX cHcTeMaXx.
BuxopuctoByBaHHs 7 2 2 3
KOJYBAaHHS y THHAMIYHHIX
cuctemax. 3cyB bephyi.
[Tpukiagy.
ITinxoBa CwMmeiina. 5 2 3
Paszom 3a pozdinom 6 12 4 |2 6
Konmponvna poboma 2 2
Ycevoro roqun | 120 | 32 | 32 56
4, Temu cemiHapcbKkuX (IPAKTHYHHX, J1A00PATOPHUX) 3aHATH
No Ha3Ba Temu Kinbkictb
3/m TOAMH
1 | lunamika y npuposi i y maremartuui. [Ipukiaaam TMHaMiYHUX CHCTEM. 2
2 | JliniitHi BimoOpaskeHHs Ta JiHeapu3anis. JIiHiiHI BiqoOpakeHHs Ha 2
npsimiid. [puknanu.
3 | Cruckyroui BimoOpaskeHHs y €BKIIiJoBOMY nipocTopi. Teopema mpo 2
HEPYXOMY TOUKY JJisi PYHKILIT ofiHi€l Ta Oararb0X 3MiHHHX.
4 HoctatHi yMOBH 7151 TOTO, 1100 B1IOOpakeHHS OYJI0 CTUCKAIOUUM. 2
[Tpuknaau. Teopema npo 30ypeHHs CTUCKYIOYOTO BiI0OpaskeHHsI.
5 | Ilpukiany BUKOPUCTAHHS TEOPEMH PO HEPYXOMY TOUKY Y 2

MaTemMaTuuHOMY aHauizi. Teopema mpo obepHeny ¢yHkiio. Teopema mpo
(GyHKIII10, 1110 33JJaHO HESIBHO.

6 | BukopucranHs TeopeMH Ipo HEPYXOMY TOUKY Y AuDepeHLiHHIX 2
piBHsAHHAX. Teopema ITukapa. [IponoB:xeHHs po3B’s13KiB AudepeHIITHIX
PIBHSIHB.

7 | Binobpaxxenns inrepsany. KBaapatuuni BitoOpaskeHHs. ACUMIITOTUYHA 2
MMOBEIHKA.

8 JliniitHi BigoOpaskeHHs Ha MJIONIUHI: Pi3Hi AiiCHI BIaCcHI 3HAYEHHS, 2

KOMIUIEKCHI BiacHi 3HaueHHs1. Knacudikaiiisi HepyXOMHX TOYOK.




9 | JliniitHi qudepentiiini piBHsSHHA Ha riomuHi. Kimacudikaris HepyxoMux 2
TOYOK.
10 | IppauioHagpbHHI IOBOPOT KOJIA. 2
11 | [Ipukiaau BUKOPUCTAHHS MTOBOPOTIB KoJia. Po3moinenHs nepmmx mudp 2
CTYIEHIB LIJIMX YUCEIL
12 | Hpl0TOHOBI CUCTEMH KJIACHYHOI MEXaHIKH. 2
13 | I'aMiIbTOHOBI CHCTEMH. 2
14 | I'apmoniunuii ocrusitop. Chepuunnii MasTHHK. 2
15 | BukopucTOBYBaHHS KOJYBaHHS Y TUHAMIYHUX crcTeMax. 3cyB bepHysii. 2
16 | KontponbsHa poboTa 2
Pazom 32
5. 3aBaaHHsA 11 cAMOCTIiiTHOI po0OTH
Ne Bum, 3MicT caMocTiiiHOT pobOTH KinbkicTh
3/ OmnpairoBaHHs MaTepiany 3a BiINOBIAHUMU TEMaMH 3 TOJIUH
BUKOPHUCTaHHSM KOHCIIEKTY:
1 | Aunamika y npuponi i y matemarui. [Ipuxmaay muHaMigHIX 4
CHCTEM.
2 | Jliniitni BimoOpaxkeHHs Ta JiHeapu3aiis. JIiHiiHI BimoOpakeHHS Ha 4
npsmii. [Tpukinaay.
3 | Cruckyroui BimoOpakeHHs y eBKJIIIOBOMY TipocTopi. Teopema npo 4
HEPYXOMY TOUKY Ui (PyHKINT 0/1Hi€l Ta 6araTboX 3MiHHHX.
4 | JloctaTHi yMOBH AJIsl TOTO, 100 BiTOOpayKEHHS OYJI0 CTUCKAIOUHMM. 3
[Tpuknaau. Teopema mmpo 30ypeHHsl CTUCKYHOYOT'0 BiI0OpayKeHHSL.
5 | Ilpukiamy BUKOPUCTAHHS TEOPEMH PO HEPYXOMY TOUKY Y 4
MaTeMaTuyHOMY aHaui3i. TeopeMa npo o0epHeHy (PYHKIIIIO.
Teopema npo (HyHKIIiIO, 10 33aHO HESBHO.
6 | BukopucranHs TeopeMH PO HEPYXOMY TOUKY Y AU(DEepeHLIHHIX 3
piBHAHHSX. Teopema I[Tukapa. [IponoBkeHHs po3B’SI3KiB
TuQepeHIiiHuX PIBHSIHb.
7 | Binobpaxxenns intepsany. KBagpatuuHi BitoOpaskeHHs. 4
AcUMNTOTHYHA TTOBEJIHKA.
8 | Jliniitni BimoOpaXkeHHs Ha IJIOMIMHI: Pi3HI MiHCHI BJIacHI 3HAYEHHS, 3
KOMIUIEKCHI BiacH1 3HaueHHs1. Kitacugikailisi HepyXOMHX TOYOK.
9 | Jliniitai qudepentiiiai piBHIHHS Ha tutomuHi. Kiacudikaris 4
HEPYXOMHUX TOUOK.
10 | IppamioHanapHHI TOBOPOT KOJIA. 4
11 | Ilpuknaau BUKOPUCTAHHS MOBOPOTIB Kosa. Po3noniseH s nepmx 3
1P CTYNEHIB IUIMX YUCEIL.
12 | HpI0TOHOBI CHCTEMH KJIACHYHOI MEXaHIKH. 4
13 | 'aMiIbTOHOBI CHCTEMH. 3
14 | 'apmoniunuii ocrmisitop. ChepuyHmii MasiTHUK. 3
15 | BukopucToByBaHHS KOAYBaHHS y TUHAMIYHUX CHUCTEMax. 3CyB 3
bepnyi.
16 | ITinkoBa Cwmeiina. 3
Pazom 56

6. InguBinyaabHi 3aB1aHHA
He nmepen0aueHi HaBUaIbHUM TIJIAHOM.




7. MeToau HABYAHHA

Jlekmii Ta MpaKTU4HI 3aHATTS IPOBOSATHCS ayIUTOPHO. Y pasi OrOJIONICHHS KapaHTUHY, 3aHATTS
MIPOBOAATHCS aAyAUTOPHO ab0 AUCTaHIIHHO (32 gormomoror miathopm ZOOM, MOODLE) BinnoBigHO
JI0 HaKa3y peKTopa XapKiBCHKOro HaIllOHAIBHOTO yHIBepcuTeTy iMeHi B. H. Kapasina)

8. MeToau KOHTPOJI10

— 00JIiK BiJBIyBaHHS ayIUTOPHUX 3aHATh; KOHTPOJIbHA podoTa (1).
— ONMTYBAHHS; 3aJIK.

9. Cxema HapaxyBaHHs 0aJjiB

[Torounuii KOHTPOIIB, cCaMOCTii{HA poOOTa,
1HIUBIyaabHi 3aBJaHHS

Kontposbna

pobora, anik | Cyma

Po3n.1

Po3n.2

Po3n.3

nepeadaveHa
HaBYAJIbHUM
TJIAHOM

Pazom

Po3n.4 | Po3n.5 | Po3n.6

5

10 5

5 5 10 20 60 40 100

OriHuka
B Oaimax

Kpurepii oniHioBaHHSI HABYAJIbHUX J0CATHEHD

O1iHKa 3a HAIllOHAJBHOIO HIKAJIOK

Oriuka

IlosacHenus

90 -
100

Bigmiazo

TeopeTruHU 3MiCT KypCy OCBOEHHH IUITKOM, HEOOXITHI MPaKTHYHI
HaBUYKHM POOOTH 3 OCBOEHUM MaTepianoM c(hopMoBaHi, BC1 HaBUAJIbHI
3aBJIaHH4, K1 [lepe10adeHi MPorpaMor0 HaBYaHHsI, BUKOHAH1 B TIOBHOMY
o0cs31, BiIMiHHA poOoTa 6€3 MOMUIOK a0 3 O/IHIE€I0 HE3HAUHOIO
TTOMMJIKOO.

70 -89

Jlo6pe

TeopeTnuHuit 3MICT Kypcy OCBOEHHUH LIIKOM, MPAKTHYHI HABUYKU pOOOTH 3
OCBOEHUM MaTtepialoM B OCHOBHOMY c()OpMOBaHi, BCl HaBUaJIbH1 3aBJaHHS,
K1 epedoayeHi MporpamMor0 HaB4YaHHs, BUKOHaHI, IKICTh BUKOHAHHS
’KOJIHOT0 3 HUX HE OL[IHEHO MIHIMAILHUM YHCIIOM OalliB, IesIKl BUIU
3aBJlaHb BUKOHAHI 3 MOMMJIKaMH, po0OTa 3 JIeKiJIbKOMa HE3HAUHUMHU
MTOMHUJIKaMH, 200 3 OHI€I0 — IBOMA 3HAYHUMH ITOMHIIKAMH.

50 69

3a10BIJIBHO

TeopeTuuHuit 3MICT Kypcy OCBOEHHI HE TOBHICTIO, ajle MPOTaIMHU He
HOCSITh 1ICTOTHOT'O XapakTepy, HE0O0X1/1HI TPaKTU4HI HABUYKU POOOTH 3
OCBOEHHM MaTepiajoM B OCHOBHOMY C()OPMOBaHi, OLIbLIICTh epeadaueHux
MIPOTPaMoI0 HaBUAHHS HaBYABLHUX 3aBJIaHb BUKOHAHO, JESIKi 3 BAKOHAHUX
3aBJlaHb, MICTSTh MOMUJIKH, pOOOTa 3 TphOMa 3HAYHUMH TOMUJIKAMH.

1-49

Heszanosiie
HO

TeopeTnuHuit 3MICT Kypcy HE OCBOEHO, HEOOX1HI MPAaKTUYHI HABUYKH
pob6oTtu He chopMOBaHi, BC1 BUKOHAH1 HABYAJIbHI 3aBJIaHHS MICTITh Tpy0i
MTOMHUJIKH, OJATKOBY CaMOCTiiHY poOOTY HaJ MaTepialioM Kypcy He
MIPUBEJICHO JIO 3HAYMMOTO TiIBUIICHHS SKOCTI BUKOHAHHS HaBYAITBHHIX
3aB/IaHb, POOOTA, 110 MOTPeOy€E MOBHOI epepoOKU

IIIkana omiHIOBaHHA



Cyma OamiB 3a BCi BHIU O1iHKa 3a HAIllOHAJBLHOIO HIKAJIOK
HaB4aJIbHOL AVIIBHOCTL | 17gq yoTupupiBHEBOT KU TS IBOPiBHEBOI LIKAIH
HIPOTATOM CEMECTPY OLIIHIOBAHHS OLIIHIOBAHHS
90 - 100 BIJIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3a10B1JIBHO
1-49 HE3aJI0BIILHO HE 3apaxOBaHO

10. PexomengoBaHa Jiitepatypa

OcHoBHa JiiTepaTypa
1. Katok A. , Hasselblatt B. Introduction to the theory of jf Dynamical Systems/ Cambrige University

Press, 1995.

JonomixkHa jJiteparypa
1. Kathleen T. Alligood, Tim D. Sauer, James A. Yorke. CHAQOS: An Introduction to Dynamical Systems.

— Springer-Verlag, New York, 1996. — 612 c.



