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BCTYII

[Tporpama HaBuanbHOI AuCHUILTIHM «CydacHI METOOM aHali3y KOMII IOTEPU30BaHUX
CUCTEM VIPaBIiHHSI» PO3pOOJIeHA BIAMOBITHO JO OCBITHROI mporpamu «Komir'roTepusoBaHi
CHUCTEMH yIPaBIiHHA Ta aBTOMATHKa» IATOTOBKH Apyroro (MaricrepchbKoro) piBHS
cneniagbHOCTI 151 ABTOMAaTH3allis Ta KOMI FOTEPHO-IHTEIPOBaHI TEXHOJIOTI.

1. Onuc HaBYAJIBHOI TUCHHUILTIHHA

1.1. Mera BuKiIagaHHs HaBYAJIbHOI JUCIIUAILIIHA

MeToro HaBYaIbHOI NUCHMIUIIHM € O3HAWOMIICHHS CTYJCHTIB 13 Cy4aCHUMH METOIaMHU
CHCTEMHOI'0 aHaJli3y KOMII IOTEPHUX CUCTEM YIPABJIIHHS, a caMe: METOM HENIIHIHHOI JTUHAMIKH,
HOMYJSIiHI METOTH.

1.2. OcHOBHI 3aBJaHHSA BUBYEHHS JUCIUAILUIIHI
3aBIaHHSIM BHUBYCHHS HABYaJIbHOI JUCIUIUIIHM € BUBYCHHS IHTaHb, IOB’S3aHUX 13
Cy4aCHUMH METOJIaMH aHaJi3y KOMIT FOTEPHHUX CUCTEM i3 PI3HOIO apXiTEKTYpOIO.

B xo/1i BUBUEHHS AUCUUIUIIHY Y CTYICHTa TOBUHHI (JOPMYyBATHCA TaKi KOMIIETEHTHOCTI.

Inmezpanvna komnemenmuicme

31aTHICTh PO3B’A3yBaTH CKJIAJHI 3ajadi 1 MpoOIeMu aBTOMAaTH3allii Ta KOMII IOTEPHO-
IHTETpOBaHMUX TEXHOJIOTIH y mpodeciiiHiil AisuTbHOCTI Ta/ab0 y mpoleci HaBYaHHS, 0 epeadavae
MPOBEJCHHS TOCHIIKeHb Ta/ab0 MPOBAKEHHs 1IHHOBAIIHOI AISUIBHOCTI Ta XapaKTepU3YEThCS
KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB 1 BUMOT.

3azanvni komnemenmuocmi (3K)

3KO01. 3naTHicTs TeHepyBaTH HOBI i1 (KPEaTUBHICTD).

Cneyianvni (gpaxosi, npeomemui) komnemenmuocmi (PK)

®KO1. 3parHicTh 3MIMCHIOBATH aBTOMATH3ALII0 CKIIAAHUX TEXHOJOTIYHMX 00’€KTIB Ta
KOMILJIEKCIB, CTBOpIOBAaTH KiOep(]i3MuHi CHCTEMH Ha OCHOBI IHTEJIEKTYyaJbHUX METOJIIB
yIOpaBIiHHA Ta LUPPOBUX TEXHOJOTIH 3 BHUKOPUCTaHHSIM 0a3 JaHuX, 0a3 3HaHb, METO[IB
HITYYHOTO 1HTENEKTY, pOOOTOTEXHIYHUX Ta IHTEIEKTyaJIbHUX MEXaTPOHHUX MPUCTPOIB.

@®KO02. 3paTHiCTP TNpPOEKTYBaTH Ta BIPOBAPKYBAaTH BHUCOKOHAQIIMHI  CHUCTEMH
aBTOMATH3allii Ta iX MpUKJIaJHEe IporpamMHe 3a0e3nedeHHs, s peanizaiii GyHKIiH yrnpaBiiHHS
Ta OMpaIfoBaHHs 1HGOpMAIlii, 3IHCHIOBATH 3aXUCT MPaB 1HTEICKTYyaJIbHOI BJIACHOCTI Ha HOBI
IPOEKTHI Ta 1H)KEHEPHI1 PiIIeHHS.

®KO03. 3naTHICTH 3aCTOCOBYBATH METOIH MOJICTIOBAHHS Ta ONTHMI3aIlil IS TOCIiHKCHHS
Ta MiJBUILEHHS €()EeKTUBHOCTI CUCTEM 1 MPOLECIB KEPYBAaHHS CKJIAQAHUMU TEXHOJOTIYHHUMHU Ta
OpraHizaIlifHO-TEXHIYHUMHU 00’ EKTaMHU.

@®KO04. 3parHicTh aHaNi3yBaTM BUPOOHUYO-TEXHOJIOTIYHI CHUCTEMH 1 KOMIUIEKCH SIK
00’eKTH aBTOMAaTH3allli, BU3HAYaTH CHOCOOM Ta cTpaTerii iX aBTOMaru3auii Ta IUPPOBOT
TpaHcopmartii.

®KO06. 31aTHICTh 3aCTOCOBYBATH Cy4YacHI METOJU TEOPii aBTOMATUIHOTO KEPYBAHHS JIJIS
PO3pOOIIEHHS! aBTOMATU30BAaHUX CHCTEM YIPABIIHHA TEXHOJIOTIYHUMHU MPOLIECaMU Ta 00’ EKTaMH.

@®KO7. 3naTHICTh 3aCTOCOBYBATH CIIEIiali30BaHe MPOTrpaMHe 3a0e3MeUeHHs Ta IUQPOBI
TEXHOJIOTIT JUIs pO3B’SI3aHHs CKJIaJHUX 3aJady 1 MpoOiieM aBTOMAaTH3allil Ta KOMI IOTEPHO-
IHTErpPOBaHUX TEXHOJIOTIH.

@®KO08. 3naTtHicTh po3po0asATH (YHKLIOHATBHY, TEXHIYHY Ta iH(QOPMALiHY CTPYKTYpYy
KOMIT IOTEPHO-IHTETPOBAHUX CUCTEM YIIPaBIIIHHS OpraHi3aliifHO-TEXHOJIOTTYHUMHU KOMILIEKCaMU
13 3aCTOCYBaHHAM MEPEeXEBUX Ta iH(OPMAIIHUX TEXHOJIOT1H, MIPOrPaMHO-TEXHIYHUX KEPYIOUUX
KOMIUIEKCIB, TPOMHUCIOBUX KOHTpOJIEPIB, MEXaTPOHHUX KOMIIOHEHTIB, POOOTOTEXHIUHHMX
MPUCTPOIB Ta 3aCO01B JIFOIMHO-MAITUHHOTO 1IHTEPQEICy.

1.3. KinbkicTh KpenuTiB 4



1.4. 3aranpHa kinbkicTb roguH 120

1.5. XapakTepucTHKa HaBYaIbHO1 AUCITUTUTIHI
OO6o0B’s13K0Ba
Jlenna opma HaBUaHHS | 3aouHa popma HaBUAHHS
Pik niaroroBku
1-ii
Cemectp
2-it | 2-it
Jlexmii
32 ron. | rof.
[IpakTruHi, ceMiHApCHKi 3aHSITTS
32 rom. | rom.
Camocriitna po6ora
56 rox. ‘ 120 ropx.
[HuBiTyanbHi 3aBIaHHS
- TO/I.

1.6. 3arutanoBaHi pe3ynbTaTH HABYAHHS
3Hamu.

— HAYKOBI 1 MaTeMaTW4HI TIIOJIOKEHHS, IO JIe)KaTh B OCHOBI (YHKIIIOHYBaHHS
KOMIT FOTEPHHUX 3aC00iB, CHCTEM Ta MEPEK;

— BIUIMB TEXHIYHUX pillleHb B CYCHUIBHOMY, €KOHOMIYHOMY, COI[iaJIbHOMY i
€KOJIOTIYHOMY KOHTEKCTI;
METOJIY HaBYaHHsI IITYYHUX HEHPOHHUX MEPEeX;
— 3arajibH1 BiZJOMOCTI HEJIIHINHOI JUHAMIKY,
METOJIY TIOLITYKOBO1 ONTHUMI3aIlii.

emimu.

— pO3po6JIATH MOJIENT HEMHINHOT TMHAMIKY Ta aHAJII3yBaTH a 1X JOMOMOTOIO Pi3Hi SBHIINA
HENMHIHHOI IUHAMIKH;
— TPOBOJUTH aHAJII3 Ta OLIHKY SIKOCTI OTPUMAHOI'0 PILLIEHHS.

B pe3ynbTari BUBYEHHS AMCLUHUILUIIHM y CTY/AEHTA MOBUHHI (JOPMYBATHUCS TaKl HpocpamHi
pesyromamu naeuanns (IPH).

[TPHO2. CtBoproBaTH BHCOKOHAQIIMHI CHCTEMH aBTOMAaTH3allii 3 BHCOKHM piBHEM
(byHKILIOHATBHOI Ta iH(OopMaIiifHOT Oe3leKn MPOrpaMHUX Ta TEXHIYHHUX 3ac00iB.

[TPHO4. 3acTtocoByBaTH CydYacHi MiAXOIW 1 METOJM MOJEIIOBAHHS Ta ONTHMI3aIlii s
JIOCIIJKEHHS Ta CTBOPEHHS €()EeKTUBHUX CUCTEM aBTOMAaTH3allii CKJIaJHUMHU TEXHOJOTTYUHUMHU Ta
OpraHizaIifHO-TEXHIYHUMHU 00’ €KTaMHU.

[TPHOS. Po3po0maTH KOMI'IOTEPHO-IHTEIPOBAaHI CUCTEMHU YIPABIIHHA CKJIAJIHUMHU
TEXHOJIOTTYHIMH Ta OPTaHI3aliHHO-TEXHIYHUMH 00’ €EKTaMHU, 3aCTOCOBYIOYH CUCTEMHUMN MiIX11 13
BpaxXyBaHHSIM HETEXHIYHHMX CKJIQJIOBUX OI[IHKUA 00’ €KTIB aBTOMATH3AIII].

[TPHO8. 3acTocoByBaTH CydyacHi MareMaTHYHI METOJH, METOAHM TEOpii aBTOMATHYHOTO
KepyBaHHs, Teopil HAAIHHOCTI Ta CUCTEMHOI0 aHalli3y JUIsl JOCIIKEHHS Ta CTBOPEHHS CUCTEM
aBTOMaTH3allii CKJIAQJHUMH TEXHOJOTIYHUMH Ta OpraHi3alliiHO-TEXHIYHUMH 00’ €KTamH,
Ki0ep(i3MuyHMX BUPOOHUIITB.

[TPHO9. Po3pobmaru ¢yHKIiIOHATBHY, OpTraHizalliifiHy, TEXHIYHYy Ta iH(opMaIiiiHy
CTPYKTYPU CHUCTEM aBTOMAaTH3allii CKIaJHUMU TEXHOJOTTYHHUMH Ta OpraHi3aliifHO-TeXHIYHUMHU
00’ekTamMH, PpO3pOOJATH MPOTPAMHO-TEXHIUHI KEPYIOUl KOMIUIEKCH 13 3aCTOCOBYBaHHSM
MepeXeBUX Ta 1H(OpMAIifHUX TEXHOJIOri, NPOMMCIOBUX KOHTPOJIEPIB, MEXaTPOHHUX
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KOMITOHEHTIB, pOOOTOTEXHIYHUX NPHUCTPOIB, 3acO0IB JIOJAWHO-MAIIMHHOIO iHTEpdeiicy Ta 3
ypaxyBaHHSM TEXHOJIOTIYHAX YMOB Ta BUMOT JIO YIIPABIIiHHS BUPOOHHUIITBOM.

[TPH10. Po3po6asiTi i BUKOPHCTOBYBAaTH CIIELiali30BaHE NporpaMHe 3a0e3leueHHs Ta
nudpoBi TEXHONOrIi I CTBOPEHHS CHCTEM aBTOMAaTH3aIlil CKJIAJHUMH OpraHi3amiiHo-
TEXHIYHUMHU 00’ €KTaMU, MPO(ECiifHO BOJOIITH CHeNiaJIbHUMU IPOTrPAMHUMHE 3ac00aMu.

[IPH12. 30upatu HeoOXigHy iHGOpMAIil0, BUKOPHUCTOBYIOUH HAYKOBO-TEXHIUYHY
JiTepatypy, 0a3u JaHUX Ta IHIII JHKEpena, aHaIi3yBaTH 1 OI[IHIOBATH ii.

[TPH13. 3natu MmeToaM ynpaBIiHHS IpoIiecaMy Pi3HOT IPUPOAH, SKi MOOYI0BaHI HA OCHOBI
Cy4JacHHUX Ta MEPCIEKTUBHUX METOJ[IB MATEMAaTUKH, CAICTEMHOT0 aHaJIi3y, IITY4YHOTO IHTEIEKTY.

[TPH14. BmiTi BUKOHYBAaTH pOOOTH 3 IPOSKTYBAHHS CUCTEM aBTOMAaTH3aIlii, 3HATH 3MICT 1
npaBuiia 0OPMIICHHS IIPOCKTHUX MaTepialliB, CKIJIa] MPOSKTHOI JOKYMEHTAIII] Ta MOCTiI0BHICTh
BUKOHAHHSI TPOCKTHUX POOIT 3 BpaxyBaHHSIM BHMOT BIANOBIIHUX HOPMATHBHO-TIPABOBUX
JIOKYMEHTIB Ta MI>KHApOJIHUX CTaHJIAPTIB.

2. TeMaTHYHMH IVIaH HABYAJILHOI TUCIHMILIIHA
Po3oin 1. lonynayitini ancopummu.

Tema 1. EBomroniiiHi aITOPUTMH.

bionoriuni nepeayMoBH 1 3arajibHa cxeMa eBOJIIOLINHNX anroputMiB. KogyBaHHs 0coOUH.
['enetnyni onepatopu. TUIIOBI reHETUYHI aNTOPUTMHU.

Tema 2. OnTumizallis pOEM YaCTHHOK.

KaHoHIYHMIA aNTOPUTM POIO YACTHHOK 1 Hioro Moaugikaii. Tomosoris cycifcTBa 4aCTHHOK.
ANTOPUTMH 13 TUHAMIYHOIO TOTIOJIOTIEI0 CYCiACTBA YACTHHOK.

Tema 3. MyparuHa OnTHMI3aIlis.

bioniuni nepenqymoBu. Anroputm 6e3nepepBHOi ONTUMI3allii KOIoHI€0 Mypatnok. [Tpukman
3aCTOCYBaHHS aITOPUTMY.

Tema 4. llITy4Hi iMyHH1 CHCTEMHU.

bionoriuni ocHoBu. OnTHMI3allis 3 AOMOMOTOK MOJIEN IMyHHOI MEpexi. AJITOPUTMH Ha
OCHOBI IITYYHOI MIKPOIMYHHOT CHCTEMH.

Tema 5. bakTepiaiibHa ONITUMI3AITIA.

bionoriyni  mepenymoBu.  KaHOHIuHMI  anroputM  OakTepiaibHOi  ONTHMI3allii.
KoonepatuBHa OakrepiaiibHa onTUMi3allis. AJITOPUTM, SIKUH BHKOPUCTOBYE €(EKT PpOTHHS
Oaxrepiil.

Tema 6. AnropuT™M, HATXHEHHUN POEM CBITIISTUKIB.

bionoriyni ocHoBu. Cxema anroputmy. E(eKTUBHICTb anroputmy.

Po30in 2. Heninitina ounamixa 6 3a0a1vax onmumizayii.

Tema 1. TIOHATTS Ta BIACTUBOCTI JUHAMIYHHUX CHCTEM.

Knacudikamiss auHamiuHux cucteM. OCHOBHI 3ajadi Teopli AMHAMIYHUX CHCTEM.
KoncepBaruBHi 1 naucumatuBHi cuctemu. Camoopraizaimis BiAKpUTHX cucTeM. OCHOBHI
TIOJIOKEHHS CHHEPT€THUKH.

Tema 2. CTIHKICTh JUHAMIYHUX CHCTEM.

CTpyKTypHa CTIMKICTh NUHAMIYHHX CHUCTEM. YMOBa cTiiikocTi 3a JlsmyHoBum. IToHSTTS
TPUBAJIOCTI pO3B’sA3KY. 3acToCyBaHHs QyHKIIIH JIsmyHOBa 10 OCTIPKEHHS TPUBAIOCTI pO3B’SI3KiB
JIUHAMIYHHAX CUCTEM.

Tema 3. bipypxkallii TMHAMIYHUX CHCTEM.

Busnauenns Oidypxarii nuHamigyHuXx cucteM. Buau 6igypxkanii. bidpypkamii sk roaoBHUiA
(akTOp BUHMKHEHHS CTPYKTYp 3 NPOCTOPOBO-YACOBOIO opraHizauiero. bidypkaris rpaHugHOro
TUKITY.

Tema 4. Xaoc i aTpakTOpH B TUHAMIYHHX CHCTEMaXx.

Xaoc, TypOyJIEeHTHICTh 1 TMBHI aTpakTOpH B IMHaMIYHUX cucteMax. [lepexin 10 xaocy uepes
6idgypkamnii. XaoTHuHa IUHAMIKa TUBHOTO aTpakTopy. Atpaktop Jlopenua.

Tema 5. Opakranmy.
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@pakran K OpOoTUISKHICTh Xaocy. Kiacuuni ¢pakxtamu. MHOXHUHU Ta BioOpaskeHHS.
Cuctemu iTepoBanux (GyHKIi. Po3MipHICTS.

Tema 6. Teopist karacTpod.

MarematnuHi Mojeni katacTpod AMHAMIYHMX cHCTeM. JKopcTka BTpara CTIHKOCTI Ta
KatacTpodu aUHaMIYHHX cucTeM. Enemenrtaphi katactpodu. O3HaKuM HasBHOCTI B CHUCTEMI
KaracTpod.

Tema 7. lunamiuaMl Xaoc.

Xaoc 1 Oidypkarnia. luHamika BIZKpUTHX CHUCTeM. Teopis camoopraHizamii AMHAMIYHUX
CHCTEM.

3. CTpyKTypa HABYAJIBbHOI TUCIUILTIHI

Kinekicts roanu
HasBu po3aini i Tem Jlenna hopma -
VYceboro Y ToMy ZHes
n | n | na6 | img | cop.
Po3nin 1. llonyasiniiini anropurmu
Tewma 1. EBonroniifHi aJirOpuT™MH. 10 2 2 6
Tewma 2. OnTumi3aliisi pPOEM YaCTHHOK. 8 2 2 4
Tema 3. Mypammmna onTumi3aris. 8 2 2 4
Tewma 4. llITy4ni iMyHHI CHCTEMHU. 8 2 2 4
Tema 5. bakrepianpHa onTuMmizartis. 8 2 2 4
Tema 6. ATTOpUTM, HATXHEHHUIH POEM CBITIISTUYKIB. 8 2 2 4
Pa3zom 3a po3aijiom 1 50 12 | 12 26
Po3aia 2. Heainilina fuHaMika B 3a1a4aX ONTUMI3aIil
Tema 1. [ToHATTS Ta BIIACTUBOCTI AUHAMIYHUX 9 2 2 5
CUCTEM.
Tema 2. CTIHKICTh JUHAMIYHUX CUCTEM. 12 4 4 4
Tewma 3. Bidypkanii TMHaAMIYHUX CUCTEM. 12 4 | 4 4
Tema 4. Xaoc i aTTpakTOpH B JUHAMIYHUX 9 2 2 5
CUCTEeMax.
Tema 5. ®pakranu. 12 4 | 4 4
Tewma 6. Teopist katacTpod. 8 2 2 4
Tewma 7. lunamiunuit xaoc. 8 2 2 4
Pa3om 3a po3aiziom 2 70 20 | 20 30
Ycboro roauH 120 32 | 32 56
4. TeMu NPAKTHYHHUX 3aHATH
Ne KinbkicTh
3/ Ha3pa Temn A —
Po3zaia 1. Illonyasiniiini anropurmu
1 Po3B’s3aHHs 33124 onTUMi3allii 3a JOMOMOTOI0 MOMYJISIIIHIX 4
aITOPUTMIB
2 Po3B’s3aHHs 33124 onTUMI3aI] 32 TOIOMOTOI0 MypaIIMHUX AITOPUTMIB 4
3 Po3B’s3aHHS 33124 onTUMI3aIi] 32 JOMOMOTO0 aJITOPUTMY 4
nudepeHIianTbHOT eBOTIOIIT
Po3ain 2. Heainiiina qunamika B 3a1a4ax onTuMizanii
4 OO6uncieHHs CTPYKTYPHOI CTIHKOCTI ¥ OidypKaiii TMHAMIYHUX CHCTEM 4
5 AHai3 XaOTHYHUX BIIACTHBOCTEH HEINIHIMHUX CHCTEM 3a JJOITOMOT OO 4
0ipypkanifHuX Iiarpam.




6 AHati3 XaOTHYHUX BJIACTUBOCTEH HEITIHIMHUX CUCTEM 3a JIOIIOMOTOI0 4
MABYTUHHUX JIiarpaM.
7 MopentoBaHHS KIIACHYHUX (PaKTaIiB. 4
8 KoM’ roTepHe MOIeTFOBaHHSI HAMMPOCTINIUX MOJIEICH THHAMIKH 4
TOTTYJISIIIIH.
Pazom 32
5. 3aBaaHHs 11 CaMOCTIiiTHOI po00TH
Ne . VI KinpkicTh
Buau, 3mict camocTiiiHOT po60TH
3/m TOJMH
1 | Po3rissHyTH BUKOPUCTAHHS HOMYJIALINHUX aJrOpUTMIB B 3a/1a4ax 6
onTuMi3aii.
2 | O3HAOMUTHCS 3 AITOPUTMOM METOTY POFO YACTHHOK JIJIst 4
PO3B’sA3aHHA 3371a4 CTOXAaCTUYHOI oNTUMI3aLil
3 | O3HaifoMHUTHCS 3 MYPALTMHAM QJITOPUTMOM JUIsI PO3B’SI3aHHS 3a/1a4 4
MOITYKY MapIIPYTiB Ha rpadax.
4 | O3HallOMUTHUCS 3 AITOPUTMAMH Ha OCHOBI IITYYHOI MIKPOIMYHHOT 4
CHCTEMHU Ta 3 HaNpsIMaMH iX BUKOPHCTAHHSL.
5 | Po3risiHyTH anropuT™, SIKHH BUKOPHCTOBYE e(heKT pOoiHHS OaKTepi, 4
JUIs pO3B’si3aHH 3a/1a4 ONTHUMI3aLli.
6 | Po3mmsiHyTH anropuT™, HATXHEHHUH POEM CBITIISUKIB, JUIS 4
pO3B’sI3aHHS 33]]a4 ONTHMI3aIlii.
7 | Po3risiHyTH CKJIalaHHs MOJieNiel TUITOBUX AMHAMIYHUX CUCTEM. 4
HaBunTucs BU3HaUaTH KOHCEPBATHBHI i JMCHUIIATHBHI CUCTEMHU.
8 | O3HailoMHUTHCS 3 CTPYKTYPHOIO CTIHKICTIO i OiypKarisiMu 5
OUHAMIYHUX cucTeM. Po3risiHyTu 3amaqy npo opOiTaabHy CTIHKICTD
CYIYTHHKA 3€MJII.
9 | O3HailoMHUTHCS 13 YUCIIOBUM aHANII30M IPOLIECY NEPEXOAY 10 Xaocy 4
yepe3 Oidypkaliii Ta XaOTUYHOT TMHAMIKH JUBHOTO aTPakTopy.
10 | Po3rnsiHyTH XapaKTEpPUCTHKH XaoCy, TYpOYJIEHTHOCTI 1 JUBHUX 4
aTpakTOpiB B IMHAMIYHUX CHCTEMaX.
11 | Komn’'toTepHe MOJIeNIOBaHHS (PpaKTalliB pi3HUX CTPYKTYP. 5
12 | Komm’toTepHe MOJIEIOBaHHS BTPATH CTIMKOCTI IMHAMIYHOIO 4
cucTteMor0. BusiBJIeHHs 03HaK HassBHOCTI B CHCTEMI KaTacTpod.
13 | O3HalloMuTHCA 3 MOHATTAM Ta BIACTUBOCTSIMH CaMOOpraHi3anii 4
NMUHAMIYHUX CHCTEM.
Paszom 56

6. InauBinyanbHi 3aBIaHHS

7. MeToau KOHTPOJIIO
KoHTpo:b 3aCBO€HHS HaBYAJILHOTO MaTepiany 31HCHIOETHCS MIISIXOM:

— MNOTOYHOT'O KOHTPOJIIO Hi,[[ qac NpOBCACHHSA J'ICKI.IifI Ta NPAKTUYIHHUX 3aHATD,

— TPOBEAEHHS KOHTPOJBHUX POOIT 3a po3aiiaMu Kypcy;
— TPOBEAEHHS MUCBMOBOTO MiJICYMKOBOTO KOHTPOJIIO 3HAaHb (€K3aMeH ).

KonrtposnbHa poboTa mossirae y ckiiajjaHHi pedepary 3a TeMamH, SKi HaBeIeH1 Y TaOJIunIIi.

Temu pedeparis

OCHOBHI NOJIOXKEHHsI TeOPii CTIHKOCTI

KOHCCpBaTI/IBHi Ta I[I/ICI/IHaTI/IBHi CHUCTCMH

Teopis 6ipypxamii

AIWIN|F

Teopis katacTpod




5 JlnHaMIYHUN Xa0C

6 Teopis ¢pakraniB

7 3ajadi MOnIyKoBoi OnTuMizarii
8

9

3arajibHa cXeMa eBOJIOIIHUX aJTOPUTMIB
AJNTOPUTM POIO YaCTHHOK

10 | lryuni iMmyHHI cucTeMu

11 BbakTepianpHa onTuMizaiis

12 Ontumizartis 0/PKOJTUHAM POEM

13 | Byp’sHOBI anroput™Mu

14 | EnekTpoMarHiTHUN MONIYK

[Ipu gucraHniiHOMY HaBYaHHI JIEKIIi MPOBOASATHCSA 13 BUKOPHUCTAHHSM CEPBICY Bijeo-
koHpepeHiiii Google Meet, Bugaua mNpakTHYHUX 3aBJaHb Ta KOHTPOJb iX BHUKOHAHHS
3IIHCHIOETHCS 3a JOIOMOTOK0 cepBicy aucraniiiinoro naBdanus Google Classroom. 3a temamu
JIEKIIIH CTyIeHTH CKIIafaroTh pedepart. [1incyMKoBHii KOHTPOJIb Y BUTIIS1 €K3aMEHY IPOBOIUTHCS
IUIIXOM BUKOHAHHS NPAaKTUYHOTO 3aBJaHHS Ta OH-JAH ONUTYBaHHsS (CepBiCH Bizeo-
koHpepenii Google Meet, Google Classroom).

CryneHTy, ikl He BUKOHAIIM BC1 BUAM POOIT, 0 BKJIFOUEHI /10 HABYAIBHOTO IJIAHY, 10 3aJIiKy
a00 eK3aMeHy He JIOMYCKatOThCsl.

8. Cxema HapaxyBaHH# 0aJiiB

IlincyMKkoBHii KOHTPOJIb B GOpMi eK3aMeHy

IToTouHe oIiHIOBaHHS Ta CaMOCTiifHa poOoTa Kontposbai
Po3nin 2 pobotH,
Posin 1 nependaueni | Pazom | Exzamen | Cyma
HaBYAILHUM
IIAHOM
T1,2 | T3,4,5 |T6,7| T1,2 T3,4 T5,6 1
7 7 7 6 12 6 15 60 40 100
T1, T2 ... — Temu po3aixis.

3atemamu T 1, 2 po3niny 1 cryaeHT oTpumye 7 O6aitiB 3a BUKOHAHHS IPAKTHYHOT poboTH 1.
3atemamu T 3, 4, 5 po3niny 1 cTyaeHT oTpuMye 7 GalliB 32 BUKOHAHHS MPAKTUYHOI poOOoTH 2.
3a temoro T 6,7 po3niny 1 crymeHT oTpumye 7 OaiiB 3a BUKOHAHHS MPAKTUIHOI podoTh 3.
3atemamu T 1, 2 po3aiiy 2 CTyA€HT OTpUMye 6 OastiB 32 BUKOHAHHS MPAKTUYHOI poOoTH 4.
3a remamu T 3, 4 po3ainy 2 cTyneHT oTpumye 12 6aiiB 32 BUKOHAHHS TPAKTHIHUX poOiT 51 6.
3atemamu T 5, 6 po3niiny 2 CTyAE€HT OTpUMYye 6 OastiB 32 BUKOHAHHS MPAKTUYHOI poOOTH 7.

Kpurepii oniHIOBaHHSI 3HAHb CTYJICHTIB 32 NPAKTH4YHi po0oTH

Bumoru Kinbkicts GaniB
. 3aBJaHHS BiJ3HAYA€ThCSI MOBHOTOIO BUKOHAaHHS 0€3 IOMOMOTHU 6-7
BUKJIa/1a9a.
= Buznauae piBeHb M0iH(GOPMOBAHOCTI, HOTPIOHUH [T TPUHHATTA
pimeHs. Bubupae indopmariiini mxepena,.
= PoOuTH BUCHOBKH 1 MpUiiMae pillleHHs Y CUTYallli HEBU3HAYEHOCTI.
Bonozie ymMiHHSIMU TBOPYO-TIOIITYKOBOI A1SUIBHOCTI.
» 3aBaHHs — TOBHI, 3 JIEIKUMH OTpiXaMH, BUKOHaHI 0€3 I0MOMOTH 5
BUKJIa/1a9a.
= [Imanye indopmariiiHuii  mOmIyK;  BOJIOJIE  CcHOcO0amMu
cucTemarusarlii iHpopmarii;
= PoOUTH BUCHOBKHU 1 IpHiiMae pillleHHs y CUTYyallii HeBU3HAYEHOCTI.
Bonozie yMiHHSIMU TBOPYO-TIOIITYKOBOI A1SUIBHOCTI.




* 3aBIaHHS BiJ3HAYA€THCS HEMOBHOTOIO BUKOHAHHS 0€3 JOIOMOTH
BHUKJIagada.

* CTyICHT MOJKE 31CTaBUTH, y3aralbHUTH, CHCTEMAaTU3yBaTH
iH(OpMaIito i KepiBHUIITBOM BHKJIaJ[a4ya; BUIBHO 3aCTOCOBYE
BUBYCHHI MaTepiasl y CTaHAAPTHUX CUTYAIlisX.

3-4

» 3aBJIaHHS BiJI3HAYAETHCSI HETIOBHOTOXO BUKOHAHHS 32 KOHCYJIBTAIIEI0
BUKJIQ/1a4a.

* 3aCTOCOBYE€ 3alPOIIOHOBAHMIA BUUTEIIEM CIIOCIO OTpUMaHHS
iHdopmMartii, Mae parmMeHTapHI HABUYKU B POOOTI 3 MiAPYIHUKOM,
HAyYKOBHMH J[)KEPEIaMH;

* Bubupae BijjoMi criocodwu Jiii Jyisi BAKOHAHHS (haXOBHX
METOJIMYHHX 3aBJIaHb.

3aBIaHHs BiI3HAYAETHCS (PparMEeHTapHICTIO BUKOHAHHS 32
KOHCYJIbTAITI€I0 BUKJIaJa4ya ado i HOro KepiBHUIITBOM.

Kpurepii oniHioBaHHs1 3HAHb CTYJIEHTIB 32 KOHTPOJILHY pPo0OTYy

Bumoru KinekicTe Oaiis
[ToBHOTa BUKOHAHHS 3aBAAaHHS IOBHA, CTYJEHT 37aTeH (HOpMYIIOBATH 12-15
3aKOHM Ta 3aKOHOMIPHOCTI, CTPYKTYpYBaTH CY/KCHHS, YMOBHUBOJH,
JIOBOJIH, OIKCH.
[ToBHOTa BUKOHAHHS 3aBJAHHS MTOBHA, CTYJICHT 3/1aTeH (HOPMYITIOBATH 10-11
orepailii, MpaBuiia, AITOPUTMH, IIPABUIIA BU3HAYEHHS ITOHSTh.
[ToBHOTa BUKOHAHHS 3aBIaHHS €JIEMEHTApHA, CTYACHT 3/IaTCH BUOUpATH 5-9
B1JIOMI CITOCOOM il JUIsl BAKOHAHHS (DaXOBUX 3aBJIaHb.
[ToBHOTa BUKOHAHHS 3aBJaHHA (hparMeHTapHa. 1-4

Kpurepii oniHloBaHHs1 ek3aMeHALIiTHUX POOIT CTyAeHTIB

Bumoru Kinpkicts 0aniB
[ToxazaHi BceO14HI CHCTEMATHYHI 3HAHHA Ta PO3yMIHHS HaBYaJIbHOTO 35-40
Mmarepiaiy; 6€3NOMUIKOBO BUKOHAHI 3aB/IaHHS.
[Toka3aHi MOBHI 3HaHHS HABYAJILHOTO MaTepialy; MOMHIIKH, SIKIIO 30-35
BOHH €, HE HOCSITh TPUHITUTIOBOTO XapaKTepy.
HOKasaHQ MIOBHE 3HaHHs HEOOX1THOTO HaBYAIbHOTO MaTepiaiy, aje 20-30
JIOTTYIIeH] TOMMJIIKH.
HOKasaHQ MOBHE 3HAHHS HEOOXI1JJTHOrO HaBYAJILHOTO MaTepiaiy, ajie 10-20
JIOTYIIEH] CYTTEBI TTOMUIKH
Hoxasa}Ho HEJIOCKOHAJIe 3HaHHs HaBYaJIbHOT'O MaTepialy, JOMyIIeHi 5-10
CYTT€BI TOMMJIKH.
[Toka3aHo HeJOCKOHAJIE 3HAHHS HaBYaJIbHOTO MaTepiaty, JOMYyIIeH]
CYTTE€BI IOMMJIKH, SIKI HOCSITh IPUHIIUIIOBHUI XapakTep; oOCAT 3HaHb 1-5

HE J03BOJISIE 3aCBOITH npeaAMCT.

HIxaja omiHlOBaHHSA

Ominka
Cma OaiiB 3a BCI BUJW HaBYAILHOT ‘ | zu1a nBopiBHeBoi
JISIIBHOCTI IIPOTATOM CEMECTPY AJI1 90THPHUPIBHEBO1 HIKATH
IIKaJIU OL[iHIOBAHHS S —
90 - 100 BIIMIHHO
70-89 noope 3apaxoBaHO
50-69 3aI0BUILHO
1-49 HE33J0BIJIbHO HE 3apax0BaHO
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9. PexoMeH10BaHa JiTepaTypa
OcHoBHa JiiTepaTypa

Goldberg David E. Genetic algorithms in search, optimization, and machine learning / David
E. Goldberg. — Addison-Wesley Publishing Co., 1989. — 432 p.
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CRC Press, 1998. — V. III.

Haupt R. L. Practical Genetic Algorithms / Randy L. Haupt, Sue Ellen Haupt. — Wiley-
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Konontok A.FO. Heiiponi mepexi 1 reneruuni amroputmu / A.JO. Kononrok. — K. :
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O. B. I'epacina. — JIninpo : HTY «/II1», 2020. — 536 c.
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Crownower R.M. Introduction to Fractals and Chaos / Richard M. Crownower. — Boston,
London: Jones and Bartlett Publishers, 1995. — 352 p.

Celso G. Chaos, Strange Attractors and Fractal Basin Boundaries in Nonlinear Dynamics /
G. Celso, E. Ott, J. A. Yorke // Science. — 1987. — Vol. 238, Issue 4827. — P. 632-638.

JonomizkHa Jriteparypa

Koza John R. Genetic programming. On the programming of computers by means of natural
selection / John R. Koza. — MIT Press, 1992.

Buontempo F. Genetic Algorithms and Machine Learning for proframmers: Create Al Models
and Enolve Solutions (Pragmatic Programmers) / Frances Buontempo. — Pragmatic
Bookschelf, 2019. — 236 p.

Thompson J.M.T. Nonlinear dynamics and chaos / J.M.T. Thompson, H.B. Stewart. — N.Y.:
Wiley, 2011. — 376 p.

Hakoneunuit O. I'. Henmiuifini 3amadi momynsmiiiHOI JuUHAMIKM Ta iX 3aCTOCYBaHHS:
moHorpadist / O. I'. Hakoneunuii, FO. M. lleBuyk. — K.: «KuiBcbkuil yHiBepcuter», 2020. —
187 c.

Aguirre J. Fractal structure in nonlinear dynamics / Jacobo Aguirre, Ricardo Viana, Miguel
A. F. Sanjuan // Review of Modern Physics. — 2009. — Vol. 81 (1). — P. 333 — 386.

bynasin JI. A. Menuuna ¢isuka: nigpyynuk. T.1. Juaamivdai 1 cratucThyHl Mozem /
JI. A. bynagin, JI. T'. I'peuko, JI. b. Jlepman, A. B. Yanuii. — K.: «KuiBcbkuit yHiBepcureT»,
2010. - 600 c.

10. Iocunanus Ha indopmaniiini pecypcu B InTepHeri, Bizeo-iekuii, iHme MeToguyne
3a0e3meyeHHs

Nonlinear Dynamics & Chaos. URL.:
https://www.youtube.com/watch?v=bOpxQ7hGpmM&list=PLUeHTafWecAUgSh3GyONN
r7H30sXoC-aK.

OcnoBu HeminiitHoT nuHamiku. URL: https://www.youtube.com/watch?v=Xt9q8eubGFM.
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https://www.youtube.com/watch?v=uQj5UNhCPuo

Evolutionary Algorithms. URL: https://www.youtube.com/watch?v=L--IxUH4fac.

Fractals are typically not self-similar. URL.:
https://www.youtube.com/watch?v=gB9n2gHsHN4.



