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1. Onuc HaAaBYAJILHOI AUCIHUILTIHA

XapakTepucTuka
. ["any3b 3HaHBD, HABYAJIbHOI TUCIUILTIHU
HaiimenyBanns . . . .
: CIeLIJIBHICTh, PIBEHb BUIIO1
MTOKa3HUKIB :
OCBITH neHHa ¢GopMa HaBYaHHS
['any3b 3HaHB
12 «IndhopmariitHi TeXHO-
Kinbkicte kpeauTiB — 6,5 (mmdp 1 HA3BA) 0608 ’s3x086a
JIOT11»
MoayniB — 2 HapuajabHuii pik
3MICTOBUX MOAYJIB — 4 2020/2021
Kypcosa pobora - 1 Cneula.qucn) Cemecrp
3aranbHa KUIbKICTb 124 (énnq)p ! HafBa) , 6-i
roms — 195 «CucTeMHUI aHai3» Tlexuii
OcsiTHi nporpamu
Ocsitni nporpavn 32 ron.
CucreMHUH aHamI3 1 YIIPaBJI1HHA.
(HaliMeHyBaHH:)
IpakTnuHi
TmwxHEBUX TOOUH JUIA 8 rox
eHHO1 (POPMHU HABYAHHS: —
A $op JlabopaTopHi
aynuTopHux — 4,5 32 ron
roj.(Tmepia noJioBUHa PiBens BUIIIOT OCBITH:
ceMecTpy); C — 5
- 4 ron. (npyra nepinii (0axKaJaBpChLKUN) aMocszlgma pobota
MOJIOBUHA rox.
ceMecTpy). Buau KOHTpOI10
Jaud. 3aliK, ICIIUT

CHiBBITHONICHHS] KUIBKOCTI TOJWH AayJUTOPHUX 3aHATh JO CaMOCTIHHOT 1
IHIUBITyaIbHOI pOOOTH CTAHOBUTH:
s genHol GpopMu HaBuaHHs — 72/123.



2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIMILIIHNA

Mera BHBYEHHSI HABYAJILHOI TUCHHUILTIHN «MoOJeJI0BaHHA CKJIAJHHUX CHCTEM»
MOJIATAE. y 3aCBOEHHI OCHOBHHUX IIOJIO)KEHb, METOMIB 1 3ac00iB MOJICIIOBAHHS
CKJIQJHUX CHCTEM Ta 3aCTOCYBaHHI iX Ha MPaKTHII.

3aBJaHHsA. BUBYCHHS JUCIUIUIIHU «MOJIeIOBaHHS CKJIQJIHUX CUCTEM» MOJIATae y
BiJIITpaIfOBaHHI OCHOBHHX ITOHATH, METO/IIB Ta MIPUHOMIB MOJICITIOBAHHS CHCTEM.

3rifHO 3 BHUMOTaMH OCBITHBO-TIpOGEeCciiiHOI MporpaMu CTYACHTH MOBHHHI

JOCATTH TaKHUX KOMIIETEHTHOCTEM:

3maTHICTh 10 a0CTPaKTHOT'O MUCIICHHS, aHami3y Ta cuaTe3y (3K 1);

3aTHICTh 3aCTOCOBYBATH 3HAHHS y MpakTHYHKX cuTyamisx (3K 2);

3MaTHICTh 3HATH Ta PO3YMITH MpPEAMETHY 00JacTh 1 mpodeciiiHy isIbHICTD
(3K4);

31aTHICTh A0 MOIIYKY, OOpoOJeHHs Ta aHami3y 1H(opMalii 3 pi3HUX JKEpe
(BK7);

3MaTHICTB OLIHIOBATH Ta 3a0e3MeuyBaTH SKiCTh BUKOHaHUX pooit (3K 14);
31aTHICTh ~ BUKOPUCTOBYBATH CUCTEMHUW  aHali3  sSK  CydYacHy
MDKIUCIUIUTIHAPHY ~ METOJ0JIOTi0, 10  0a3yeTbcs HA  MPUKIATHUX
MaTeMaTUYHUX METOJax Ta CydacHUX 1H(OpMAIIfHUX TEXHOJIOTISAX 1
OpIEHTOBaHA HA BUPILIEHHS 3a/1a4 aHaNI3y 1 CHHTE3y TEXHIYHUX, EKOHOMIYHHX,
COIIAJIbHUX, CKOJIOTTYHUX Ta 1HIIMX CKiIagHuX cucreM (DK 1);

3natHicTh (hopmanizyBaTH MpoOJeMHU, OMUCAHI MPUPOIHOI0 MOBOIO, Y TOMY
YUCJIl 3a JOMOMOTOK MaTEeMaTHYHUX METOJIB, 3aCTOCOBYBAaTH 3aralbHI
HIIXOU 10 MATEMAaTHYHOT'O MOJICIIOBAHHS KOHKpeTHUX MpotieciB (PK 2);
3natHicTh  OyAyBaT  MaTEMaTHYHO-KOPEKTHI  MOJIENl  CTaTUYHUX  Ta
JUHAMIYHUX TIPOIECIB 1 CHUCTEM 13 30CEPEIDKEHUMU Ta PO3MOAUICHUMHU
napamMeTpaMH 13 BpaxyBaHHSIM HEBHU3HAUYEHOCTI 30BHIIIHIX Ta BHYTPIIIHIX
daxropis (PK 3);

31aTHICTh BU3HAYaTH OCHOBHI YWHHUKH, $KI BIUIMBAIOTH Ha PO3BUTOK
(GI3MYHUX, EKOHOMIYHHUX, COLIaJbHUX TPOLECIB, BIAOKPEMIIIOBAaTH B HHUX
CTOXaCTUYHI Ta HEBH3HAYCHI TMIOKAa3HUKHU, (POPMYNIIOBATH iX Yy BUTIISII
BUITAJIKOBUX a00 HEUITKMX BEJIMYMH, BEKTOPIB, MPOIIECIB Ta JOCIIIKYyBaTU
3anexHocTi Mixk HEMH (DK 4);

3MaTHICTh TPOEKTYBATH, 3aCTOCOBYBATH 1 CYITPOBOJIXKYBATH MPOTrpamMHi 3aco0u
MOJICJIIOBAHHS, MPUUHATTS pilleHb, ONTUMI3alii, 00poOku iH(opMallii,
IHTENEeKTyaIbHOTO aHami3y aanux (OK 7);

31aTHICTh BUKOPUCTOBYBAaTHM CydyacHl 1HGOpMaIliiiHi  TEeXHOJOTii s
KOMIT'IOTEpHOT ~ peaiizalii MaTeMaTH4YHMX MOJENel Ta MNpOrHO3yBaHHS
MOBEIIHKA KOHKPETHUX CHCTEM, a caMe: 00’ €KTHO-OPIEHTOBAHUN MiXid Ipu
MPOCKTYBaHHI CKJIAJHUX CHUCTEM PI3HOI MPUPOJU, MPUKIATHI MaTeMaTHYHI
MaKkeTH, 3aCTOCYBaHHS 0a3 JaHWUX 1 3HaHb, BUKOPUCTAHHSA MOJIEJCH
AITOPUTMIYHUX OOYHMCIICHB, OIIHIOBAHHS 1X €(EKTUBHOCTI Ta CKJIATHOCTI JJIs
aJICKBATHOT'O MOJICTIIOBaHHS IIpeaMeTHUX obmnactei (DK 8);



e 31aTHICTh NPEACTABIATA MaTEMATHUH1 apPTyMEHTHU 1 BUCHOBKHU 3 HUX 3 SIKICTIO 1
TOYHICTIO 1 B Takux (opMmax, SKi MAXOIATh JJIsi ayAuTOpii sIK YCHO TakK 1 B
nuceMoBiit popmi (PK 10);

e 3MaTHICTh  PO3POOJISITH  EKCIEPUMEHTAJbHI Ta  CHOCTEPEKYBaIbHI
JOCIIKSHHS 1 aHaJTi3yBaTH AaHi, orpuMani B Hux (DK 11);

IIporpamsi pe3yJbTaTH HABYAHHS:
1. 3HaTH 1 BMITH 3aCTOCOBYBAaTH Ha MPAKTHUIll AUQEpeHiiaJbHe Ta 1HTerpajbHe
YHUCIIEHHS, paau Ta iHTerpan Dyp’e, BEKTOpHY Ta JiHIAHY anreOpy, aHaTITUYHY
FCOMETPII0 Ta BEKTOPHUU aHami3, QYHKIIOHATBHUN aHam3 Ta JUCKPETHY
MaTeMaTuKy B 00Cs31, HEOOX1THOMY JUIsl BUPIIIEHHS! TUIIOBUX 3aBJaHb CUCTEMHOIO
anamizy (ITPH 1).
2. BwmiTu Bu3HayaTH WMOBIPHICHI PO3MOIUIM CTOXAaCTUYHUX TOKA3HUKIB Ta
dbakTopiB, MO0 BIUIMBAIOTH HA XapaKTEPUCTUKU JOCIIHKYBAaHUX MPOIECIB,
JOCIIJIKYBaTH BJIACTUBOCTI Ta 3HAXOAUTH XapaKTEPUCTUKU OaraTOBUMIPHUX
BUITAJIKOBUX BEKTOPiB, BUKOPUCTOBYBATH iX MJIs PO3B’sI3aHHs MPUKIATHUX 3aj]1ad,
(dopmaili3yBaTH CTOXAaCTUYHI TOKa3HUKM Ta (AKTOPU Yy BHIJISAIAl BUIIAJIKOBHX
BEJIMYMH, BEKTOPiB, npouecis (ITIPH 3).
3. 3HaTH Ta BMITM BHUKOPUCTOBYBaTHM 0a30BI METOAM SKICHOIO aHaII3y Ta
IHTErpyBaHHS 3BUYANHHMX JU(PEPEHLIAIBHUX PIBHSAHB 1 CHUCTEM, NU(epeHLIATbHUX
PIBHSHb Y YACTUHHUX MOXIJHUX, B TOMY YUCH1 piBHSIHb MareMatuyHoi (pi3uku (I1PH
4).
4, Bwmitu ctBOproBaTH €(QEKTUBHI aJITOPUTMU JUIsI OOYMCIIOBAIBHUX 3a/1a4y
CUCTEMHOTO aHaIi3y Ta CUCTEM MiATPpUMKHU NpuiHATTA pimens (IIPH 9).
5. 3acTocoByBaTH METOAM 1 3acO0M pOOOTHM 3 JAaHUMHU 1 3HAHHAMH, METOJH
MaTeMaTUYHOTO, JIOTIKO — CEMAaHTUYHOrO0, OO0 €KTHOTO Ta  IMITAliHOTO
MOJICTIOBaHHS, TEXHOJIOTIi cucTeMHOTO 1 cratucTiuaHoro anamizy (ITPH 12).
6. Po3ymiTH 1 3acTOCOBYBAaTH Ha MPAKTUII METOAU CTATUCTUYHOTO MOJICITFOBAHHS
Ta MporpamyBaHHs, ouiHIOBaTH BuxiaHi Aani (IIPH 14).
JlJ1s1 oiep kaHHs MPOTrPaMHMX Pe3yJibTaTiB HABYAHHSI CTY/ICHT IIOBUHCH

3Hamu:

® OCHOBHI TNOHATTA Teopli cucTeM; Kiacu(iKallil0 CHUCTEM; O3HAKU CKJIaJHUX
CUCTEM;
OCHOBHI THUITA CTPYKTYP CHUCTEM; TUIIH 1€EPAPXIYHUX CUCTEM;
O3HAYCHHS MOJIEJII Ta MOJICTIOBAaHHS; Kilacu]ikarito MoJIenei;
OCHOBHI ITIIXOJTH JTO MOJICITFOBAHHS CHCTEM; €TaITl MOJICITFOBAHHS,
THTIA MOJICIICH CKIIATHUX CHCTEM;
CYTHICTH IMITAIlIHHOTO MOJICTTIOBaHHS; €TAalli CTBOPEHHS IMITAI[IHOT MOJIEIi;
OCHOBHI IMapaJuTrMH MOOYIOBH IMITAI[IHUX MOJIENICH;
KOHIICMIIO 1 CTPYKTYPY MOJEN CUCTEMHOI TUHAMIKH;
KOHIICTI{II0 TUCKPETHO-TIOIIiTHE MOJCTIOBAHHS;
KOHIICTIIIF0 MYJIbTIar€HTHOTO MOJICTTIOBaHHS;
OCHOBHI NPUHIHUIU 00’ €KTHO-OPIEHTOBAHOI'O MOJEITIOBAHHS;
yHi(pikoBaHy MOBY MojientoBanHs UML;



CYTHICTh CTPYKTYPHO-arperaTHOTO MOJICTTIOBAHHS;
MIPUHIIAIKA HEYITKOTO MOJIeTtoBaHHs, Mojiesi Mamaani, Takari-CyreHo;
MoOJieJIb JIIHIAHOT perpecii;
METO]l HAalfMEeHIIIUX KBaJApaTiB AJis 1eHTH]IKaIlli mapaMeTpiB MOJIEN;
O3HauYeHHs a0CTPAKTHOTO TUITY JaHUX Ta HOTO MOJIENI;
3araJibH1 IPUHITAIIA MOJICIIIOBaHHS (D 13MYHUX MOJIIB CYIUIBHUX CEPEIOBHIII,
emimu:

e kiacudiKyBaTU CUCTEMHU, BUZHAYATH ii CTPYKTYpY 1 BIaCTUBOCTI;
kiacudikyBaTH MOJIEN;
BUKOHYBAaTH OCHOBHI €Talli MOJCTFOBAHHS;
OyJyBaTH IMITallIiHY MOJIEJb Ta MEPEBIPSITH 11 aJIeKBATHICTH;
TJIaHYBaTH MOJICTTLHUN €KCIIEPUMEHT;
3actocoByBaTd MOBY UML 1y moOyaoBH CTPYKTypH 0O’€KTHO-OpPIEHTOBAHUX,
arperaTHUX, HEYITKUX, 1IHPOPMAIIIITHIX MOJCIICH;

e KopucTyBaTucs nakeroM AnylLogic aiis moOy0BH iMITAIlIHHUX MOJIETIEH;

® [IPOBOJUTH 1€HTU(DIKALIIO MTAPAMETPIB PErPECIHHOT MOJEIIL;

® 3aCTOCOBYBAaTH MaTE€MaTU4YHI METOJIU JIO MOJICIIIOBaHHS (h13UYHUX TIOJIIB,;

Mamu HABUYKU:
e iMiTaLIIHHOTO MOJCIIOBaHHs B AnyLOgic;
® YL CEJIbHOTO MOJICIIOBaHHS (DI3WYHUX T0JIIB METOJ0M CKIHUCHHHUX €JICMECHTIB.
MiskaucuMILUIiHApHi 3B’ SI3KU:
HaBuanpna mucrnmmiina «MOoJETIOBaHHS CKJIQIHUX CHUCTEM» HAJCKHTh 10 IHKITY
00OB’SI3KOBUX JUCHMIUTIH, rainy3b 3HaHb — 12 «IHdopMaliiiHi TEeXHOJOT1i», s
CTYIEHTIB crermianbHocTi 124 «CHUCTeMHMI aHamli3», Ta OCBITHBOI MpOrpaMu
«CucreMHUN aHali3 1 yHpaBliHHSA». BUBYAETHCS Ha TPETHOMY KypCi y HIOCTOMY
ceMecTpi. BoHa € JIOTIYHUM TIPOJOBKEHHSAM TaKMX JUCITUILIIH SIK «MaTeMaTHUYHUM
aHami3», «anrebpa Ta TEOMETpis», «Teopis WMOBIPHOCTEH Ta MareMaThyHa
CTATUCTHUKAY», «JIU(PEpEeHITIaIbHI PIBHIHHI», «METOJM ONTHMI3AIlT Ta JOCIIIKESHHS
orepariiy, «aHall3 JaHuX».

Ha BuBuYeHHSI HAaBYAIBHOT AUCHUILIIHU BiABOAUTHC 195 rogun/ 6,5 kpenutu ECTS.



3. IIporpama HaBYAJBHOI JUCHUILTIHU

Monyas 1
3micToBuid MOayJIb 1. 3arajibHi MOHATTA TeOPil CHCTEM, MO/IeJTIOBAHHS

Ta MOBU MOJCJIIOBAHHSA

Tema 1. Beryn g0 Teopii cucteM i MoesloBaHHS

OCHOBHI TOHSATTSI TEOpii CUCTEM: CHCTeMa, E€JIEMEHT, MIJCUCTEMA, 3B'A30K,
[IJTbOBE MPU3HAYEHHS, JIEKOMIIO3MISl, CTPYKTypa, CTaH, pIBHOBara, €BOJIIOLIS,
PO3BUTOK, yHpaBiiHHA, MoBeainka. Knacudikaiis cucreMm: MaTepiajibHi Ta 1€albHi,
NPUPOJIHI Ta INTY4YHI, TEXHIYHI, €ProjAudHi, COIllajbHI, BIAKPUTI Ta 3aMKHYTI,
JETEPMIHOBAHI Ta CTOXACTHYHI, TIPOCTI, BEIMKI, CKIaaHi. O3HAKH CKJIATHUX CHCTEM.
OcCHOBHI TUIH CTPYKTYp cucteM. Tunu iepapxiynux cucreM. [Ipukinagu. O3HaueHHs
MOJIeJII Ta MOJENIOBaHHA, Kiacu(ikalis MoJeNel: MaTepiayibHi 1 aOCTpakTHI,
HaTypHi, (13UYHI, aHAJIOTOBl, KOHIIENTyaJIbHI, MAaTEMAaTU4Hi, aHAJIITUYHI, YHACEJIbHI,
aHATITUKO-YMCEIIbHI, KOMII FIOTEPHI, JUCKPETHI Ta HENEPEPBHI, CKIHUEHHUI aBTOMAT,
CTalllOHApHI, HECTalllOHAPHI, TUHAMIYHI, JIHIMHI Ta HEMIHINAHI, CKIHUCHHOBUMIPHI Ta
HECKIHYEHHOBHUMIPHI.

Tema 2. OCHOBHI MiAX0AH 10 MOACJIOBAHHS CHCTEM

OCHOBHI TIIXOAU /IO MOJIENIOBAaHHS CHUCTEM, iX CYTHICTh: CTPYKTYPHH,
GbyHKIIOHATBHUN,  KOHIIENTyalbHUM, WMOBIpHICHUN, anreOpaiuynuii. Ertanu
MOJICTIOBaHHS: TIOCTAaHOBKA 3aJ1a4l 1 BUBHAYCHHS LILJICH MOJIe/IFOBaHHS; 301p, 0OpoOKka
1 aHaji3 JaHWX; JOCIIDKCHHS BJIACTUBOCTEH CHCTEMH, pO3poOKa KOHIENTYalabHOT
MOJieli, BUOIp CTPYKTYpH MOJeJi, BUOIp MOJel 3 MEBHOro Kiacy Mmojeneid ado
CTBOPEHHSI HOBOI MOJIe1, 1/IeHTH(DiKaLlis TapaMeTpiB MOJIENl, CTBOPEHHS aJrOPUTMIB
1]l TpOrpaMHy peajizaiiio MOJeli, MporpaMHa peaizallis MOJel, KOMIT IOTepHUM
EKCIIEPUMEHT, MEePEeBipKa aJeKBATHOCTI MOJIeJ1, BCTAHOBJICHHS 00J1aCcT1 aJIeKBaTHOCTI
MOJIEI1, aHaI13 Pe3yIbTaTiB MOCITFOBAHHSI.

Tema 3. YHipikoBana MmoBa MOIeIIOBAaHHS

O0’ekTHO-OpieHTOBaHE MOJeItOBaHHSA. OCHOBHI NPHUHLMMIN: abcTparyBaHHS,
OOMEKEHHS AOCTYIYy, MOAYJbHICTh, 1€papXis, TUMI3allis, CTIHKICTh. ETanu po3poOku
MPOrpaMHUX CUCTEM: aHaJll3 MPEIMETHOI 001acTi, 00’ €KTHA JIEKOMITO3HIISI CUCTEM,
niarpama 00’€KTiB, Jiarpama KiiaciB, MOAYJIl KiaciB. MeTooorist po3po0KH KIIaciB.
VYcnankyBanss 1 noaiMopdizm. YHidikoBana MoBa mozemtoBanas UML.

3micToBMI MOAYJIb 2. MaTeMaTH4YHe MOJAEJTIOBAHHS.
Tema 4. AHAJXITHYHI MeTOIH MOJECJTIOBAHHSA CKJIAJTHUX CHCTEM.

Matpuuni OanmancoBi moxeni. Monens «Bumyck - 3arpatu» JleoHTheBa,
Mozenb oOMiHy. OnTumi3zalliiiHi 3a1adi JiHIHHOTO mporpamyBaHHs. J[BoicTta 3amada
JIHIAHOTO TporpaMyBaHHS. [paHCIOpTHAa 3a7ada. 3ajadi  I[JI0YHUCEIHHOTO
mporpamyBaHHs. 3a/1a4i TEOpii irop 3 HyJILOBOIO CYyMOIO. 3BEJIEHHS 3a7a4 Teopii irop
3 HYJBOBOIO CYMOIO JI0 3aj7ad4 JIHIHHOTO TpOorpaMyBaHHsS. 3aiadi JHHAMIYHOTO
nporpamyBaHHs. MojientoBaHHsI TIPOIECIB TETUI00OMiHY. Bu3HadeHHS pO3mOiTy
TeMrepaTypu B CTEpXHI METOJOM KIHIIEBUX €JIEeMEHTIB. BuszHaueHHs po3moairy
TeMrepaTypy B 001aCTi 31 CKIIHOIO TEOMETPIEI0 METOJIOM KIHIIEBUX €JIEMEHTIB.



BusnaueHnHss po3noniy HampyXeHb B 00JacTi 31 CKJIQJHOK TE€OMETPIEI0
METOJIOM KIHIIEBUX E€JIEMEHTIB.

Tema 5. [ToOynoBa Mmojesiel M0 JAHUM €KCIIEPUMEHTY.

[TacuBHuUit excriepumeHT. JIHINHI Ta HEMHIIHI MOJIE/1 TAapHOT Ta MHOKHUHHOT
perpecii. Meroa HaliMeHIIUX kBaapaTiB. F Ta t TecTu nepeBipku mozeni 1 ii
Koe(]iIlieHTIB Ha aJiIeKBaTHICTh. MylbTUKOIIHEApHICTh. [IepeBipka 3aMuIIKiB perpecii
Ha TOMOCKEJIACTUYHICTh Ta reTepoCcKeacTUUHICTh. Kopensmiinuii Ta AucnepciiiHuii
aHaJi3 mooyA0BaHUX MoJenel. AKTUBHUHN excriepuMeHT. [loBHMIt pakTopHMit
eKcriepuMeHT. J[poOoBuil pakTopHUl eKCriepuMeHT. EKCriepuMeHTH Ha OCHOBI
IJTaHIB APYTOTO MOPSAKY.

Moayas 2

3micToBuii Moayab 3. KoM’ oTepHe Mo1e1l0BaHHS.

Tema 6. CTaTucTHYHE Ta iMiTaliliHe MOIETIOBAHHS CKJIAJTHUX CHCTEM

CratuctuuHe 3a0e3leyeHHs IMITAlllfHOrO MojAeiaroBaHHA. Metox Mowure-
Kapno. 3acobu opranizamii MojaenpHoro vacy. IlepeBipka aaekBaTHOCTI MOJEINI.
[InanyBaHHST MOJEIBHOTO eKcrepuMeHTy. OOpoOka pe3yJbTaTiB MOJEIBHOTO
EKCIIEPUMEHTY. AHaJI3 Pe3yIbTaTiB MOJICTIOBaHHS. MoIe/IFOBaHHSI OJJMHOYHOT TTOI1.
MopentoBaHHsT TIOBHOI TpPYNM HECYMICHUX TOAiH. MojentoBaHHS CKJIAQIHUX
HE3AIEKHUX MOA1H. MOJeTIOBaHHS CKIaJHUX 3aJIEKHUX HOIIHN.

CyTHICTh IMITalITHOTO MOJIeNOBaHHs. ETanu cTBOpeHHS iMITaIliiHOT MOJIeTi.
Juuamika imitamiinoi wmoxem. OCHOBHI mapagurMd TOOYI0BH  IMITAIIHUX
mozeneid. (O3HaueHHs CUCTEMHOI auHaMmikd. [loTOKOBI JmiarpaMu  CHCTEMHOI
IuHaMikk Ta iX migcucremu. KoHmeniiss cucteMHoi auHamiku CTpyKTypa Mopeni
cucteMHoi auHaMmikd. [IpeameTHa o00JacTh 3aCTOCYBaHHS CHUCTEMHOI JIHHAMIKU.
Huckperno-noaiiine wmojnemoBaHHs. [lapagurma MepexeBOro  MOJIETIOBaHHS.
Tpanzakuii 1 Omoku. Crtpykrypa w™ogaeni. IlpenmeTHa 001acTh 3acCTOCYBaHHS
JIMCKPETHO-TIOIIMHOTO MOJENIOBaHHS. MynbTiareHTHe MoJieftoBaHHs. O3HauYeHHS
are’ra 1 MyJbTHAareHTHOI Mojeni. B3aeMoais areHTiB MK COOOI0 1 3 OTOUYIOUUM
cepenoBunieM. CTpykTypa areHTHUX Mojenei. IIpenMmeTHa o01acTh 3aCTOCYBaHHS
MYJITIAr€HTHOTO MOJICTIOBAHHSA. TEXHOJIOTIi PO3POOKH KOMIT IOTEPHUX MOJEEH.
CTpyKTypHUI 1 MOJYJIBHUM MIJIXOAH, iX OCOOJIUBOCTI.

Ornsig cyvacHuX 1HGOPMAIIMHUX TEXHOJOTIA i MOJETIOBaHHS CKJIaJHUX
cucreMm. Ilaker AnyLogic. 3aranbHe 3HailoMcTBO 3 makeToM. CTBOpPEHHS MOJEII.
O0’extn, penmaryBaHHs 00’ekTiB. HemepepBHi 3MiHHI 1 mMmapaMeTpud MOJEIII.
OyHKIIIOHAIPHA 3aJIEKHICTh MDK 3MIHHUMH. MOJENIOBaHHS 3a JIOMOMOTOIO
nudepeHIliaTbHUX PIBHAHB. 3aIyCK MOJIEII, CTBOPESHHS TpadikiB 1 (pa30BUX Jiarpam.
Amnimariiss Mozem. JluHaMmiuHi XapakTepUCTHUKU TrpadidyHUX OO0 €KTIB. YTpaBIiHHS
MoaeapbHUM dYacoMm. CIBBIIHOMIEHHS MDK (I3MYHUM 1 MOJICIBHUM YacoM.
JlilumnbHUK AUCKpeTHOro 4acy. JluckpeTHo-mofiiiHe MmoxemoBaHHsS B Anylogic.
[Tonii. Taitmepu. CreliTuapTu. 3aCTOCYBaHHS JI0 CUCTEM MacOBOI'0 OOCITYrOBYBaHHS.
biomoreka Enterprise Library.

Tema 7. Moaemi iHTeneKTyaannx CHUCTEM

[HTenekTyanpsHa MOJIENb, HEUITKA MOJIENb, IHpopMalliiiHa Mozelb. O3HaueHHS

HeyiTkoi Mozeni. CTpyKTypa, OCHOBHI €JIEMEHTH 1 Omepailii B HEUITKUX MOJEIsSX.



OcHOBHI BJIaCTUBOCTI HedITKHMX Moxeneir. IloBHora HewiTkoi Monmem. HewiTki
CHUCTEMHM Ta HEUITKUM JIOTTYHUHN BUX1J: MoJieb MamaaHi, mojenb Takari-CyreHo.

3micTtoBHmit MoayJib 4. KypcoBa po06oTa 3 MOJeIIOBAHHS CKJIATHUX

CUCTEM

Tema 8. KommiekcHe Mo/Je/JIOBaHHS CHCTEeMH 3 BHKOPHUCTAHHIM
imiTaniitnoro monenwBanns B I AnyLogic.

[IpakTruHe BigMpaIfOoBaHHS Ta BUKOHAHHS BCIX €TamiB MOOYOBH iMIiTaIliiHOT
mMozeni. AHami3 1 mocTtaHoBKa 3ajgavi. Po3poOka ¢yHKIIOHAIBHOI cXeMU pPOoOOTH
moxeni. Po3poOka anroputmiunoi cxemm mogmeni. OOrpyHTryBanHs oOpanoro I[13.
Onuc mporecy cTtBopeHHsT Mojeni. Omuc BUKOPUCTOBYBAHMX KOMIIOHEHTIB ISt
MopemtoBanHs. [loOynoBa momieBoi yactuau MozAem. Opranizaiis MOJICIBHOTO Yacy.
BuaineHns cerMeHTIB MoJieli 1 iX pO3MIIIEHHS 110 00acTsaX neperysiny. OpraHizalis
BUBEJICHHS pE3yJbTaTIB MOJCNIOBaHHS. BigoOpakeHHs MiJCYMKOBOi MOJIEI.
Bino6paxxenns po6otu wmojeni. [IpoBeneHHS KOMITIOTEPHUX €KCIIEPUMEHTIB 3
MOJCIUTIO. AHAI3 PE3yIbTaTiB MOJICIIIOBAHHS.

4. CTpyKTYpa HABYAJIBHOI JUCHUILIiHA

Hassu 3micToBUX Kinekicts roany
MOJIYJIiB 1 TeM

neHHa popma 3aouyHa (hopma

yCBOTO y TOMY YHCII1

n |o | ;mab | 1A | c.p.

1 2 3 4 5 6 7 8 9 10 11 12 13

Monyas 1
3micToBuii Moay b 1. 3arajibHi NOHATTS Teopii cucTeM, MOIEJIIOBAHHS TAa MOBH
MOJICJIIOBAHHSA
1 2 3 [ 4 5 6 7 8 9 10 11 12 13
Tema 1. Bceryn mo 5 2 3
Teopii CHUCTEM 1
MOJIETTFOBaHHS
Tema 2 OcHOBHI 6 2 4
MAXOIH 10
MOJIEJTIOBaHHS CUCTEM
Tema 3. YHiikoBana 6 2 4
MOBa MOJICJIFOBaHHS
Pa3om 3a 3micToBUM 17 6 11
MoayJiem 1

3MicTOBHUIT MOAYJIb 2. AHAJITHYHI METOIM MO/IEJIOBAHHSA CKJIAJHUX CHCTEM

1 2 3 4 5 6 7 8 9 10 11 12 13

Tema 4. AaniTnydi 48 10 20 18
METOAY MOJIEIIOBAHHSA
CKJIATHUX CUCTEM

MKP -1 2 2

Tema S. [To6ynoBa 22 6 6 10




MOJIEJIEN I10 JaHUM
EKCIIEPUMEHTY
Pa3om 3a 3micToBHUM 72 16 28 28 | — | — - - - -
MOAayJIeM 2
Moayasb 2
3micToBnii moxyan 3. Komn’orepHe Moe 0BaHHs

1 2 3 ] 5 6 7 8 9 10 11 12 13
Tema 6. Craructuyhe 36 6 | 8 2 20
Ta IMITaLiiiHe
MO/ICIIFOBAHHS
CKJaJHUX CUCTEM
Tema 7. Mogeni 8 4 4
IHTEJIEKTyaIbHUX
CHUCTEM
MKP -2 2 2
Pa3zom 3a 3MmicTroBEUM 46 10| 8 4 24
MoayJem 3

3micToBHUIT Moayb 4. KypcoBa podoTa 3 Moe/IIOBAHHS CKJIAHUX CUCTEM

Tema 8. Komruiekcue 60 - - - - 60
MOJIEJIFOBAHHS CUCTEMU
3 BI/IKOpI/ICTaHHﬂM

IMITaiiiHOT O
Mopentopanas B 1111
AnyLogic
Pa3zom 3a 3microBuM 60 60
mojayJaem 4
Ycboro roaun 195 | 32| 8 32 - 123 | — | - - - - -
5. Temu ceMiHAPCHKHX 3aHATH
Ne 3/m HazBa temu KinpkicTs roguu
1
6. TeMu MPaKTHYHHUX 3aAHATH
Ne 3/ Ha3sa Temu Kinpxicte rogua
1-2 Moie/1t0BaHHsI CHCTEM MacOBOT'O 0OCIIYTOBYBaHHS 4
3 [ToOymoBa quHAMIYHOT MOJIEII 2
4 Po3poOka GararoareHTHOI Mojemi 2
Pa3zom 8

IpumiTka: SKmio 3rigHO 3 PO3KIAIOM HABYAIBHOTO MPOIECY JOJATKOBHM Yac JIabopaTOpPHUX
3aHITh TMPHIIAJIAE HA CECIHHUN TIKICHB, TO BIAMOBITHE 3aHATTS HE TPOBOAUTHCS

7. Temu 1a00paTOPHUX 3aHATH

Ne 11/3 Ha3Ba Temu KinbkicTs roaun
1 MareMaTHYHE MOJIETIOBaHHS ITPOIECY TEIIOOOMIHY 2
2 KomMmmr’toTepHe MoJenoBaHHS TEMIIEPATYPHOIO I10JIS B 2

CTPYIKHI METOJIOM CKIHUEHHUX CJICMEHTIB

3-4 | KoM toTepHe MOAETIOBAaHHS HAIIPYKEHOT'O CTaHy MPH CKPYTII
CTPM>KHS METOIOM CKIHUCHHHX €JIEMEHTIB




Monens JIeoHTHEBA

JluckpeTHa MOJIeNIb OOMiHY

MKP-1

5
6
7 besnepepBHa Moiens 0OMiHy
8
9

3amayi JiHIKHOTO MTPOrpaMyBaHHs

10 TpancnoprHa 3agaua

11 Marpuuni irpu

12 Mopenb mapHoi perpecii.

13 Moens MHOXUHHOI perpecii.

NININININIDN I DNIDNDINIDNIDNDN

14 [ToBHMIT paKTOPHHIT EKCIIEPUMEHT.
15 JlaTuyuku BUNAJKOBHUX YHCEI
16 MKP-2
Pazom 32

IIpumirka: SKkmo 3rigHO 3 PO3KJIAJOM HABYAJIBLHOTO MPOLECY JOJATKOBUN yac JiabopaTOpHHUX
3aHITH TPHITAJIA€ HA CECIHHUHN THOKICHB, TO BIAIOBIIHE 3aHSATTS HE MPOBOUTHCS

8. CamocriiiHa podora

Ne 3/t HazsBa temu KinpkicTs rogun
1 2 3
1 Beryn no teopii cucrem i mogemtoBanus (Tema 1). 3
2 OcHoBHI migxoau 10 MoaenoBanHs cucteM (Tema 2). 4
3 VYuidikoBana moBa mojemoBanHs (Tema 3). 4
4 AHaJIITHYHI METOIM MOJICTFOBaHH CKiIaHUX cucteM (Tema 4). 18
5 IToOynoBa moneneii no nanuM excriepumenty (Tema 5). 10
6 CratucTuuHe Ta IMiTaliiiHe MOEIIOBAHHS CKJIAJIHUX CHCTEM 20
(Tema 6).
7 Moneni inTenektyansHux cucreM (Tema 7). 4
8 KomrmiekcHe  MoaentoBaHHS CHCTEMH 3  BUKOPHCTaHHSIM 60
imiTamiinoro moemoBans B [T AnyLogic (Tema 8).
Pazom 123
9. InguBinyajabHi 3aB1aHHA
Ne 3/m Hazpa temu
1 BuxonanHs kypcoBoi po0OoTu 3a Temoro «KOMIUIEKCHE MOJENIOBaHHS CHUCTEMH 3
BUKOPUCTaHHAM iMiTaniiHoro moxemoBanHa B III1 AnyLogic» 3a iHauBiAyaqbHOIO
TEMaTHUKOIO.

10. MeToau HaBYAHHSA
[TpoBeneHHs 1HAMBIAYadbHUX KOHCYNbTAallll, caMOCTiiiHa poOoTa CTYAEHTIB 3a Marepiajamu,
MoaHUMU Kadeaporo.
11. MeToau KOHTPOJIIO
[TpoBeneHHS MHCEMOBOTO MOJIYJIBHOTO KOHTPOJIO, (DiHATBHUIM KOHTPOJIb Y BUIJISIAL ICTIUTY. 3aXHUCT
KypcoBoi poboTH (aud. 3aimiK),
12. KpuTepii onliHIOBaHHS Ta po3moiJ 0aiiB, siKi OTPUMYIOTH CTY/IEHTH

12.1. Posmnonin 6amniB, siKi OTPUMYIOTh CTYACHTHU (KUTBKICHI KpUTEPIi OLIHIOBAHHS)




Ckaanosi HaBuaiabHOI | bauu 3a ogne 3aHATTA | KiIbKiCTH 3aHATH Cymapha

poboTu (3aB/1aHHSA) (3aB/1aHb) KIIBbKICTB 0aJ1iB
Cemectp 1
3MicToBHMI MOayJIb 1
Po0Oora Ha nexiiax 0...1 3 0...3

3MicTOBHUIT MOTYJIb 2

Po0Oora Ha nexiiax 0...1 5 0...5
MoynbHHI KOHTPOJIb 0...30 1 0...30
Po6ota Ha nabopaTopHHuX 0...2 7 0...14
3QHSITTSIX
3MicToBHUIT MOaYJIb 3
PoboTa Ha nexiisx 0...1 8 0...8
MotynbHUN KOHTPOJIb 0...30 1 0...30
Po6ota Ha nabopaTopHHUX 0...2 7 0...14
3AHSITTSIX
Ycboro 3a cemecTp 104
3micToBHUIT MOayJIb 4
Po6oTta Ha nmpakTHYHUX 0...2 4 8
3AHSITTSIX
3axucT KypcoBoi po0oTu 0...100 1 0...100
Ycboro 3a cemecTp 0...108

CemecTpoBUl KOHTPOJb (ICOUT/3aJIK) MPOBOJUTHCS Yy pa3l BIAMOBU CTY/IEHTA
BiJl 0aJIiB MOTOYHOTO TECTYBAHHS I 32 HASIBHOCTI JOMYCKY 10 icniuTy/3amiky. [1ix gac
CKJIaJaHHS CEMECTPOBOTO ICIHTY/3QJIIKy CTYJIEHT Ma€ MOXKIUBICTh OTPUMATHU
makcumyMm 100 Gais.

biner mng icnuTy CcKiIamaeTbcs 3 JBOX TEOPETUYHUX IMHUTaHb Ta JIBOX
MPaKTUYHUX THTaHb. MakcuMalibHa KUIBKICTh OalliB 3a KOXKHE TUTaHHS B O1JIeTi
cknagae 25 OamiB. [lpakTuuHi mNHUTaHHS BHUKOHYIOThCS 0€3 BHUKOPUCTAHHS
CJIEKTPOHHUX TAOJHILb.

Tunosa KypcoBa po60Ta 3 KypCy CKJIaJIa€ThCA 3 TAKUX PO3/IITIB.

1. [Tepmmii po3ain, B SIKOMy HaBeneHO Oi0miorpadiyHUN OTJIsAl HAYKOBHX
myOJikaIii 3a TeMO poOOTH 3 1X aHaII30M, Ha OCHOBI SIKOTO (hOPMYIFOIOTHCS
3aJ1a4l JTOCHIDKEHHS, TA€ThCS ITOCTAHOBKA KIJIFOYOBOI 3aaui.

2. Hpyruii po3aii, B SKOMY MPOBOJUTHCS BUBUYEHHS 00’ €KTY JOCIHIIKEHHS

3 TOYKH 30pYy CHCTEMHOro asam3y. JJis 1[bOro BHSBISIOTHECS MOr0 CHUCTEMHI

BJIACTUBOCTI:

3. Tpertiit po3in, MPUCBIYCHUI KOMIT IOTEPHOMY MOJIETIOBAHHIO 00’ €KTa
JIOCITIKEHHS.

4, BucHoBKiB MO po0OTIi, B SIKHX, B MEPIINY Yepry, aKIEHTH CTaBISATHCA Ha

SKICHUX pe3yJIbTaTax poOOTH.
Orminka po6otu B 100-0anbHii KAl CKJIaIa€ThCs 3 IBOX YaCTHH:
e pe3ynbTar poOOTH, HABSACHUH Y 3aIKCIIi;
® OIliHKA 32 3aXHCT KypCOBOI pOOOTH.



Pesynbrar pobGotu omiHtoerbes Binm 70 OGamiB. Ilpu upomy 3a posminamu
pe3yabTat po3nojuieHi Tak: 15-20-30-5

[Tpu BucTaBiIeHH1 6alliB 32 pOOOTY OCHOBHMMH KPUTEPISIMU € HAYKOBa HOBHU3HA
1 (a00) mpakTUYHA IIHHICTH pe3ynbTaTiB. [1ig X BIUIMBOM OKpeMi po3iid poOOTH 1
0asii 32 HUX MOXXYTh 3MIHIOBaTHCS.

3axuct KypcoBoi poOoTH oliHoeThCs Bia 30 Oais.

Posnomin 6anmiB:

e JsomoBizb (15);

e BiamoBijl Ha 3anuTaHHsA (15).

12.2 SIkicHi kpuTepii oniHIOBAHHSI KYPCOBOi pO0OTH.
HeoOxigauit 06csr 3HaHb I OJep>KaHHS TO3UTUBHOI OIIHKU:

Po3noain 6auiB , AKi OTPUMYIOTH CTYIEHTH 32 CKJIAJAHHS ICIIUTY:
3anoBinbHo (60-74). Matu MiHIMyM 3HaHb Ta yMiHb. BiampaifoBaTd Ta 3aXHCTUTH BCi
nabopaTopHi poOoTH. BMiTH caMOCTIHHO NaBaTH XapaKTEPHCTUKY ICHYIOYOI CKJIaJHOI CHCTEMH,
NPOBOJUTH J1arHOCTUKY CUCTEMHU.

Joope (75 - 89). TBepno 3HaTh MiHIMyM 3HaHb, BUKOHATH yci 3aBaaHHs. [loka3aTh BMiHHS
BUKOHYBaTH Ta 3axWIIaTU Bci JabopaTtopHi poOOTH B OOYMOBJICHMN BHKJIAJayeM CTPOK 3
OOTpYHTYBaHHSM PINICHb TA 3aXOJIiB, SKi 3aIPONOHOBAHO Y poOoTax. BMITH MOSICHFOBATH CKJIATHI
CHOCOOU JTIarHOCTUKH CKJIAIHUX CUCTEM.

Bigminno (90 - 100). [ToBHO 3HAaTH OCHOBHHU Ta JOAATKOBHI MaTepian. 3HATH YCi TEMH.
OpienTyBaTCcs y MiIpyYHHKaxX Ta MOCiOHMKax. BmiTu OyayBaTH CKjaJHI NMPOEKTH PO3BHUTKY 1
TUTAHYBaHHS CKJIATHUX CHUCTEM. be3MOMMIKOBO BUKOHYBATH Ta 3aXHINATH BCi 1abopaTtopHi podoTn
B 0OYMOBIJIGHHH BHKIJIaJjaueM CTPOK 3 JOKJIAIHUM OOIPYHTYBaHHSM pIllIeHb Ta 3aXOJiB, fKi
3alpOIIOHOBAHO Y POOOTaxX.

Po3noainn 0aniB, sIKi OTPUMYKHOTH CTYJACHTH 32 BHKOHAHHS KYpPCOBOI
podoru:

3anoBinbHo (60-74). Matu MiHIMYM 3HaHb Ta YMiHb UIs poboTH B maketi AnyLogic.
BinmpaimroBatn Ta 3aXMCTUTM BCl €Tamu KypcoBoi pobotu. Bwmitu camocTiiiHO naBatu
XapaKTEPUCTHKY ICHYIOYOiI CKJIaJHOI MOJIeN1, MPOBOAUTHU aHAaJ3 MOJEII.

Jlo6pe (75 - 89). [Noka3aru BMiHHS BUKOHYBATH Ta 3aXHILIATH BCi €Tl KypcOBOI poOOTH B
00yMOBJIEHUI BHUKJaJa4eM CTPOK 3 OOIPYHTYBAHHSM pillleHb Ta 3aXO0JiB, K1 3aIPOINOHOBAHI y
po6oTi. BMiTH mOsSICHIOBAaTH XapaKTEPUCTUKH 10Oy I0BaHOT MOAEIII.

Bigminno (90 - 100). B moBHOMY 00Cs131 3HaTH OCHOBHIM Ta JI0JIaTKOBHIA MaTepial. 3HATH yCi
eTanu MoOyAoBH iMiTaliiiHOi Mozeni. OpieHTyBaTHCS y MiApyYyHHKaxX Ta NOCiOHMKax. Bmitu
OymyBaTH CKJIa/IHI TPOEKTH PO3BUTKY 1 TUTAHYBAHHS CKJIAIHUX CUCTEM. be3ITOMHIKOBO BUKOHYBATH
Ta 3axXHUINATH BCl €Tamu KypcoBOi pOOOTHM B OOYMOBIEHHMH BHUKJIagaueéM CTPOK 3 JOKJIAJHUM
OOTIpYHTYBaHHSM pIlIeHb Ta 3aX0/IiB, K1 3alPONOHOBAH1 Y MOJIENI.

[MosicHrOBasIbHA 3amucka | LmocTpaTHBHA YacTHHA 3axuct poboTH Cyma
o 30 1o 30 1o 40 0- 100

12.3.Kpurepii ouiHIOBaHHS POOOTH CTYACHTA MPOTATOM CEMeCTpY.

MoaynbHuM KOHTPOJIb TPOBOJUTHCS JIBA pa3u Ha ceMecTp Ha 8 1 16 THKHAX y
ayIMTOPHUM 4Yac Ha Ja0OPATOPHUX 3AHATTIX. biner s MOAyNIbHOTO KOHTPOIIO
BKJIFOYA€ TPU 3aBJAHHA: OJHE TEOPETHMYHHUX IMUTAaHHA Ta [JBa IIPAKTUYHUX.
MaxkcumanbHa KUTBKICTh OajliB 3a TEOpETHYHE MUTaHHS CTaHOBUTH A0 40 Oais.



Koxne mnpaktuune 3aBaaHHs oOIiHIOeThest 10 30 OamiB. IlpakTnuHi nuTaHHA
BUKOHYIOTHCS 0€3 BUKOPHUCTaHHS €J1eKTPOHHUX Tabmuipb Ta 11K,

Ilkana oniHlOBaHHA: 0ajbHA i TpaguUiiiHa

. Orinka 3a TpaJAuIiHHOO KO0
Cyma GaniB : . :
IciuT, nudepenmiiioBanmii 3aIiK 3anik
90 - 100 BigmiazO
75 -89 Hobpe 3apaxoBaHO
60-74 3a10B1JIBHO
0-59 HeszagosinbpHO He 3apaxoBaHo

13. MeToanuHe 3a0€e31e4YeHHS

KoHcnekTn Jiekiiil Ta miApyYHUKH:

1. baxwmer I' K.., baxmer A.T'., HikonaeB O.I'. Ta iH. MeTonka BUKOHAHHS KypCOBHUX POOIT:
HaBy. mocioHuK.— XapbkiB: XAl, 2016.
2. Hikomae O.I'., Kysnivenko B.M. MopnenoBanHg CKIaJHUX CUCTEM [pyKomuc]:

€JICKTPOHHUI HaB4. MOCIOHUK.— XapbKiB: XAl, 2020.

EnekTpoHHuii pecypc, Ha SIKOMY PO3MIillIeHO HABYAJIbHO-METOJAUYHHUI
komiuieke aucommurinm: //library.khai.edu. Kommuieke BKIIO4ae B cede Taki
000B’SI3K0BI CKJIA0BI:

- poOoua nporpama AUCIUILTIHHY;

- KOHCINEKT JEKLIH, MNIAPYYHUKW (HaBUYaJbHI TOCIOHMKH), B TOMY YHCIl B
CJICKTPOHHOMY BHIJISIII, SKI 3a 3MICTOM IIOBHICTIO BIJMOBIAAIOTH PoOOUiit
nporpami JUCIUILTIHY;

- METOAMYHI BKa3iBKM Ta PEKOMEHJAIIl JJisi BUKOHAHHS PO3PaXyHKOBHX Ta
MPaKTUYHUX POOIT , @ TAKOK PEKOMEHIALl /ISl CAMOCTIMHOI MiITOTOBKH;

- TEMaTUKH 1HIAUBIyaJbHUX 3aBJaHb;

- TPUKIIAIU PO3B’sI3yBaHHA TUIIOBUX 33]]a4 Y BUKOHAHHS THIOBHUX 3aBJaHb;

- TIATaHHA JJI KOHTPOJIBHUX 3aXO0/IiB.
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