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Po3podnuk:
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3aBinyBau Kadeapu pagioTexXHIKu
Ta PaIiOENCKTPOHHUX CHCTEM

Irop AHICIMOB
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[Ipotokon Ne  Bixm « » 20 p.

I"'o;moBa HAayKOBO-METOIMYHOI KOMICIT Cepriiit PAJIJYMEHKO

« » 20 p.




BCTYII

1. Mera aucuMimJiiHM — O3HAHOMIICHHSI CTYJIEHTIB 3 OCHOBHUMHM SIBHILAMH, 110 XapaKTePH3YIOThb
MOBEJIHKY PO3MOAUIEHUX HENIHIMHMX BIIKPUTHX CHCTEM, a caMe pI3HUMU THUIIAMH pPETYSIPHUX Ta
TypOyJE€HTHUX TUCUIIATUBHUX CTPYKTYp 1 MeXaHi3MaMH IXHbOTro (OpMYBaHHs, Ta IXHIM BUKOPHCTAHHIM Y
NPUKIAAHIN (I3UILL.

2. llonepeaHi BUMOIM 10 ONIAHYBaHHS 200 BHMOOPY HABYAJIbLHOI AN CHMILIIHA:

Hauanpna paucrumiina «CuHepreTuka» 0a3yeThbCsl Ha OOOB’S3KOBUX JUCIMIUIIHAX OakaiaBpa
BIIMOBIIHOT CHEIIaJbHOCTI, IO BXOJATH JO IMHUKIIB BHINOI MaTeMaTUKH («MaTeMaTUIHUN aHai3»,
«Audepennianbai piBHSIHHA», «MeTOau MaTeMaTH4HO! (I3UKWU»), 3arajbHOi Ta TEOPETHYHOI (i3UKay,
(«Mexanikay, «Enextpuka i Maraetusm», «Ontuka», «Enextpoaunamika, «Tepmoaunamikay, «KBantosa
MeXaHikay), pamioenekTpoHiku («PamioTexHIYH1 Koja Ta curHaim», «PamioenekTpoHika»), KypciB 3a
crnenianbHicTIO («KosmBaHHSA Ta XBUII», «CTaTUCTHYHA pagiodizuKay)

[lonepenHi BUMoru:

cmyOoeHm No8uHeH 3Hamu: OCHOBHI 3aKOHH, PIBHSHHS Ta CIIBBIAHOIICHHS 3arajbHOi Ta TEOPETUYHOT
(bi3uKH, pagioeneKTPOHIKU, TEOPIii KOJIMBAaHb 1 XBUIIb;

acnipanum noguHen emimu: KOPHCTYBAaTHCS amapaToM BUIIOI MaTeMaTHKH (MaTeMaTHYHUM aHaiis3,
JiHilHa anreOpa, AudepeHianbHi pIBHAHHS, PIBHAHHSA MaTeMaTHYHOT (QI3UKHN).

3. AHOTANli HABYAJILHOI JTHCHUILTiHN:

Bupuenns aucuuiuiing «CHHEpreTHKa» J030JI9€ 3PO3YMITH MEXaHi3M BUHHKHEHHS Ta CYTHICTh
peryasipHuUX 1 TypOYJIEHTHHX AMCUIATHBHHUX CTPYKTYp, IO MOXYTb BHHUKATH Yy BIJKPUTUX CHCTEMax
(aBTOXBMJII PI3HUX THUIIIB, ABTOHOMHI JpKepeja aBTOXBHJIb, PI3HI THIM CTAI[lOHAPHUX JUCUIIATUBHUX
CTPYKTYp, PI3HOBUIH TypOyJI€HTHOI TMHAMIKH B KOHCEPBATUBHUX Ta TUCUIIATUBHUX CUCTEMAX).

4. 3aBIaHHS HABYAJBLHOI JUCIUILTIHUA (HABYAJbHI 1iJTi):

e 3aCBOEHHS OCHOBHUX IIOHATH, IO XapaKTepU3YIOTh IOBEAIHKY BIIKPUTHX PO3IMOAUICHUX
HEJIHIHHUX CHCTEM.

e Po3yMiHHA 3B’S13KYy MDK BJIACTUBOCTSMM BIAKPUTOI CHCTEMH Ta OCOOJMBOCTSAMH IUCHUIIATUBHHUX
CTPYKTYp y TaKiil CUCTEMI.

e VYMIiHHS 3aCTOCOBYBaTHM OCHOBHI BIJOMOCTI Kypcy Yy MHpodeciiiHiil HisabHOCTI, PO3BUTOK Yy
aHAJIITUYHOTO MUCIJIEHHS T4 HAYKOBOT'O MiIXOMY.

e YMiHHS po3B’s3yBaTd (AaHAJIITMYHO ab0 YHUCIOBUMM METOJAaMH) 3ajayi, II0 CTOCYIOTbCS
peryssipHuX i TYpOyJIEHTHUX JUCUIIATUBHUX CTPYKTYpP Y PI3HUX CUCTEMaX.

Jucuumniina cipsMoBaHa Ha (JopMyBaHHS NPOTrpaMHUX KOMIIETEHTHOCTEMH:

3acanvui KomnemeHmuocmi:

e 3K 1. 3naTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAIlI3y Ta CHHTE3Y.

e 3K 3. 3HaHHA Ta pO3yMiHHS IpeAMETHOT 001acTi Ta po3yMiHHA POdECiHHOT NiSITbHOCTI.

e 3K 9. 3naTHicTh 10 nouIyKy, 0OpoOIeHHS Ta aHami3y iH(opMaLii 3 pi3HUX JKepell.

e 3K 12. HaBuuku Mi0COOUCTICHOT B3a€EMOIII.

Daxosi KomnemeHmHoCcmi.

e OK 11.3narHicTh BHUKOPUCTOBYBATH METOOM 1 3acO0M TEOPETUYHOTO JIOCHIIKEHHS Ta
MaTeMAaTUYHOTO MOJAEIIOBAHHS [UIs ONUCY (i3UYHUX 00'€KTIB, IPUCTPOIB Ta MPOLECIB.

5. Pe3ysbTaTn HaBYaHHA 32 JUCHMILTIHOKO:

Pesynbrat HaBuanus (1, 3HaTH; 2, BMITH; . | MeToau oLiHIOBaHHS Ta Bincorok y
o . . . . ®dopmu (Ta/abo MeToaH i . - . 7,
3, KoMyHiKanis; 4, aBTOHOMHICTb Ta BiANOBiIaNBHICTB) . MOPOTOBHI KpUTEPiif i ICYMKOBI it
TEXHOJIOTi1) BUKJIaJaHHS 1 . .
Kon OLiHIOBaHHA (32 OLIHI 3
PesynpTaT HaBUaHHA HaBYAHHS . ) .
HEOOXiTHOCTI) JIUCUHUIUTIHA
1 3HATH: JIeKUiHHI 3aHATTS KOJIOKBIyMH 10 45
1.1 OCHOBH TEpPMOIMHAMIKHU BiIKPUTHX CHCTEM JeKyis KOJIOKGIyMU 4
1.2 OCHOBHI THIIH aBTOXBHITb JeKyis KOJIOKGIyMU 4
1.3 ABTOHOMHI JDKepena aBTOXBHIIb JeKyis KOJIOKGIyMU 4
CrarmionapHi HCHUIATHBHI CTPYKTYpH . )
1.4 tuoHap . . PYKTYPH, JeKyisn KOJIOKGIyMU 4
3yMOBIIeHi HecTilkicTio Tropinra
CrarioHapHi IUCHIIATHBHI CTPYKTYPH . )
1.5 HUOHAPHI JicHT PYKTYPH, , JeKyisn KOJIOKGIyMU 4
3yMOBJICHI PO3NOAIICHNM 3BOPOTHHUM 3B’ A3KOM
1.6 | Xaoc y KOHCEpBAaTHBHUX CHCTEMaxX J1eKyis KOJOKBIYMU 5
1.7 Xaoc y TMCUIIATUBHUX CHUCTEMAX; JAeKyis KOJIOK8IyMU 5
1.8 Crnabka TypOyIeHTHICTh Y KOHCEPBATHBHUX JeKyis KOJIOKGIyMU 5




CHCTEMax
Crnabka TypOyIEeHTHICTh y JUCHITATUBHUX . .

1.9 ypPoy ya neKyist KOJLOK8IYMU 5
CHCTEMax

1.10 | Po3BuHEHa TigpoauHaMiyHa TYpOYICHTHICTD JAeKyis KOJIOKGIyMU 5

2 BMIiTH: ceMiHapu KOJIOKBIYMH 1o 45
Po3paxoByBaTH BIIaCTHBOCTI aBTOXBHJIb Pi3HUX . .

2.1 p yB p ceminapu KOJOK8IYMU 15
THITIB
Po3paxoByBaTH BITaCTUBOCTI CTAIliOHAPHUX . .

2.2 p yB tuonap ceminapu KOJOK8IYMU 15
JWICHITATUBHHUX CTPYKTYP
Po3paxoByBaTH BIACTUBOCTI XaOTHYHOI Ta . .

2.3 . . ceminapu KOJIOKGIyMU 15
TypOyIeHTHOI TUHAMIKH

3 KOMYHIiKaNis: ceMiHapH ceMiHapu o 5
31aTHICTh TPAMOTHO OyXyBaTH HAYKOBY

3.1 KOMYHIKAIIi0 SIK B YCHIiM, TaK i MIChMOBIl ceminapu ceminapu 5
(opmax, mixdupaTH IPaBUIBHY TEPMIHOIOTIIO

4 ABTOHOMHICTB Ta BiANOBIAAJIBHICTD: ceMiHapu ceMiHapu o 5
31aTHICT IO CAMOCTIHHOTO IOIMTYKY HAayKOBOI

4.1 JiTepaTypu abo IHIIIX DKepel iHpopMartii as ceminapu ceminapu 5
PO3B’s3aHHS IIOCTABIICHOI TIepe]] CTYACHTOM 3aJadi

6. CniBBifHOIIEHHs1 Ppe3y/abTATIB HABYAHHS IMCHUILUIIHM i3 NPOrpaMHHMMH Ppe3yJbTaTaMH
HABYAHHSA:

. Pe?»y.]'ll:TaTl/I HABYAHHS JUCIUILIIHH
HpOl"paMHl pe3yibTaT HAaBYaHHSA

1.1 (12 (13|14 (1516|1718 |19 11021 |22]23]3.1]41

ITPH 1. I'nnboki 3HaHHS B Trairy3i cy4acHOi
MIPUKIIATHOL ¢bizukn 1 ¢oi3uxm | + | + |+ |+ |+ |+ |+ | + | + +
HaHOMATepialiB.

[IPH 5. 3HaHHA e€TWYHHUX Ta COIIaJBHO-
€KOHOMIYHMX OCHOB CYyJaCHOT'O CyCIUIBCTBA

[1PH 6. 3naxomuty i aHaIi3yBaTH HayKOBO-
TEXHIUHY IH(GOPMALIO 3 PI3HUX IKEPen 3
BHUKOPHCTaHHSIM CydJacHHX iH(OpMamiiHNX
TEXHOJIOT1H

[1PH 9. BcranoBmioBaTH Ta apryMEHTYBaTH
HOBI 3QJI©KHOCTI MK IapaMeTpaMu Ta + |+ | +
XapaKTEPUCTUKAaMHU (DiI3HIHUX CHCTEM.

ITPH 10. OuinroBaTt Ba)KJIUBICTH
MaTepiaiB IS JOCATHCHHSA minei
HayKOBOT'O IOCTIHKEHHS B raysi
MIPUKIAIHOI (DI3HKH.

ITPH 19. [IpoBoauT HAYKOBI TOCIiIKCHHS
B Trairy3i MpUKIanHol Gi3uKu Ta edeKTHBHO
BUKOPHCTOBYBAaTH iX  pe3ynbTaTd  UIAd
BHpIIIEHHS KOMIUIEKCHHX MpodieM abo
BUBYCHHA CKIaJHAX SBHII Ha OCHOBI
IHTePAUCIUIUTIHAPHUX 3HAHb.

7. Cxema (opMyBaAHHA OLIHKH

7.1. ®opmu OLiHIOBAHHSA

PiBeHb JOCATHEHHs BCIX 3aIVIAHOBAHMX pE3yNbTaTiB HAaBYAaHHS BHU3HAYAETHCS 3a pe3yjbTaTaMu
CKJIaJJaHHS KOJIOKBIYMIB Ta HAIMCaHHS MHCbMOBHMX KOHTPOJIBHUX poOIT. BHECOK pe3ynbTarTiB HaBUaHHS y
MiICYMKOBY OLIIHKY, 32 YMOBH iX ONaHYBaHHs Ha HaJIE)KHOMY PIBHI:

® pesynbTaté HaBuaHHA 1.1 —1.10 [3nannsa] — 1o 45 %;

® pe3ynbTaT HaBuaHHA 2.1 — 2.3 [BMiHHA] — 10 45%;

® pe3ynbTaT HaBuaHHA 3.1 [KomyHikamisi] — 10 5%;

® pe3ynbTar HaB4YaHHSA 4.1 [aBTOHOMHICTH Ta BianoBizaabHicTh ] — 10 5%.

®opmu OLIIHIOBAHHS:

ceMecTpoBe OUiHIOBAHHA: HaBuanbHuii cemecTp Mae TpH 3MICTOBHI Momyimi. [licist 3aBepiieHHs ix
BHUBUYCHHS MTPOBOAATHCA KOJOKBiyMH. OOOB’SI3KOBUM I IOMYCKY O ICTIMTY €: OTpUMaHHS He MeHiue 36 OaniB
CEMECTPOBOIO PEHUTUHTY.




nigcymMkoBe ouiHoBaHus (y ¢opmi icmurty): dopma icnuty — mucbMoBo-ycHa. Ex3zameHaniiuHuit
OineT ckimagaeTbes 3 4 MUTaHb, MUTAHHS OLIHIOITHCA 1o 10 GamiB. Beporo 3a icmuT mMoxkHa oTpumatu Big 0
70 40 GasiB. YMOBOIO AOCSATHEHHS MO3UTUBHOI OIIHKHY 3a JUCHMILIIHY € OTpUMaHHs He MeHII HiK 60 6aiis,
OIIiHKa 32 ICTIUT HE MOKe OYTH MEHIOI0 3a 24 6aJju.

YMOBH JOIYCKY /0 HiJICYMKOBOIO iCIIMTY: YMOBOIO JIONYCKY JIO ICHIUTY € OTPUMAHHS CTYAECHTOM
CyMapHO HE MEHILe, HDK 36 6anig 3a cemecTp. CTyIeHTH, SIKI IPOTATOM CEMECTpy CyMapHO HaOpaiau MEHIILY
KUIBKICTh OajiiB, JUISl OJIEpXKaHHS JOIYCKY JIO ICIMTY OOOB’S3KOBO IOBHHHI HAITUCATH JIOJATKOBY KOHTPOJIbHY
poboTy ab0 CKITacTH KOJOKBiyM.

VY BUIIAJKy BIICYTHOCTI CTyJEHTa 3 MOBAKHUX IPUYMH BIIIPALIOBAHHSA Ta MEPECKIAJaHHS MOIYIbHUX
KOHTPOJIbHUX POOIT Ta KOJIOKBiyMi 3/IHCHIOIOTBCS Y BIIIOBIIHOCTI JIO ,,l 0JIOXKEHHS PO OpraHi3alifo OCBITHBOTO
nporiecy y KuiBcbkoMy HallioHaTbHOMY YHIBEpCUTETI"

7.2. Opranizanisi OHiHKOBAHHSA;
OmniHIOBaHHS 3a )opMamMy KOHTPOJTIO:

CemecTpoBa poboTa : Kinbkicth Ganis
Min. — 6 Max. — 10
Kosoksiym 1
Kosoksiym 2 12 20
Komnoksiym 3 12 20
OpieHToBaHMii rpag)ik OIIHIOBAHHS:
Dopwma owiHioBaHs OpieHTOBHUM T1EPIOT I[JI}I.3I[iI7ICHeHH$I BIAIIOBiAHOT
(hopmMH OLIIHIOBAHHS
MonynbHa KOHTpoJbHA poboTa 1, KonokBiyM 1 BEpPECEHb
MoynbHa KOHTpOJIbHA po0OoTa 2, KOJIOKBiyM 2 JKOBTEHb
MoynbHa KOHTpOJIbHA poOoTa 3, KOJIOKBiyM 3 JUCTONa
Jlo6ip GamiB/moaTkoBa KOHTPOJIBLHA poOoTa 260 rpyZieHb
KOJIOKIyM
Icrur I'pyJAeHb

Po3paxyHok OaiB, sIKi OTPUMYIOTh IIPY YCHIIIHIHN 374l iCIuUTYy:

3HaueHHA 3MICTOBHI MOAYII Icout ITincymkoBa o1liHka
MiniMym 36 24 60
Maxkcumym 60 40 100
7.3. lllxana BignoBigHoCTI OIHOK
Ominka (3a HalioHaJIbHOIO mKaoro) / National grade Pisenn nocsiruens, % / Marks, %
Bingminno / Excellent 90-100%
Jodpe / Good 75-89%
3apoBinbHo / Satisfactory 60-74%
Heszagosiabno / Fail 0-59%




8. CTpykTypa HaBYAJBLHOI (McOMILTiHN. TeMaTHYHMI NJIAH JIEKIIHHUX 3aHATH

Kinpxicts Tomun
Ne
Hassa Temn - -
3/m CemiHapcbki .
Jlexuii CamocriiiHa pobora
3aHATTA
VY3aragbHeHHs Jpyroro no4yatrky TepMOJIUHAMIKUA Ha
1 |Bimkputi  cuctremu. JliHIiiHA ~ HepiBHOBakKHA 2 2 10
TEepMOJANHAMIKa
2 | ®a30Bi aBTOXBUIIL. 2 2 8
3 Bikydi  ¢pontn. XBuii 3aceneHHA.  bikyui ) ) 9
IMITYJIbCH.
4 | PeBepbOepaTopu, eficMeKepu Ta aBTOMEHCMEKEPH. 2 2 8
5 |CrauioHapHi JUCUIIATUBHI CTPYKTYpPH. 2 2 8
6 Cnabka TypOyNEHTHICTb y KOHCEpBAaTUBHHX Ta 5 ) 10
JTUCUTIATUBHUX CUCTEMaX.
7 |Po3BuHEHa riipoMHaMi4Ha TypOyIeHTHICTh 2 2 8
Bcrworo 14 14 61
3aranpHUI 00CsT 90 roj., B TOMY YHCIi:
Jlexmii 14 ron.
CeMiHapchKi 14 ron.
Koncynpramii 1 rox.
Camocriitna poboTa 61 rox.

London - Hong Kong, World Scientific Publishing, 1996.

9. PexomenaoBana Jiireparypa:

OcHoBHi TKepesia:
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2. Prigogine, Ilya; Nicolis, G. (1977). Self-Organization in Non-Equilibrium Systems. Wiley.
3. AmnicimoB [.O. Konusanns 1 xBuini. [linpyuynuk. K.: BUIT "Kuiscekuii ynisepcuter”, 2009.
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JoxaTkoBi mxepesna:

6. R. Z. Sagdeev, D. A. Usikov, and G. M. Zaslavskiy, Nonlinear Physics: From the Pendulum to
Turbulence and Chaos, Harwood Academic Publishers, New York (1988).
7. W.Horton, Y.-H.Ishikava. Chaos and Structures in Nonlinear Plasmas. Singapore - New Jersey -

10. KopoTkmuii c;10BHHK (paxX0BHX TepMiHIB 10 Kypcy «CHHepreTuka

Ne YKpaiHCbKHMH TEPMiH AHIJIICbKUHA TEPMiH
1. aBTOXBUJIS autowave

2. aKTUBHA JIHIS active line

3. Gapetep barretter

4. ODKYUMI IMITYJIBC travelling pulse

5. ObKyunii ppoHT travelling front

6. JUBHUI aTpakTop strange attractor




7. JMICUTIaTUBHA CTPYKTYpa dissipative structure

8. KOJIMBHI XIMI4H1 peakirii oscillatory chemical reactions
9. KOHBeKIIis1 Peitni-benapa Rayleigh-Bénard convection
10. nercMeKep pacemaker

11. peBepbeparop reverberator

12. CTOXaCTHYHA JIMHAMIKa stochastic dynamics

13. TypOYJCHTHICTD turbulence

14. (ba3oBi xBWIII phase waves

15. (bpaxTanbHa pO3MIPHICTH fractal dimension




