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1. Omnuc HaBYAIBHOI AUCIHUIUIIHA

Mojae/iloOBaHHA CUCTEM

I'anys3b 3HaHb, cneniajJbHiCTH, OCBITHS NPOrpamMa, OCBIiTHiH CTyNliHb

OcBITHIH CTYIIIHB (bakanasp,)
CrenianbHicTh 122 «KoMn’IOTepHI HAYKH
OcBiTHs nIporpama «KoMn’'10TepH1 HayKH»

XapakTepucTUKA HABYAJIBHOI AU CHUILTIHI

Bun O00B’s13k0Ba
3aranpHa KUJIBKICTh TOIUH 120
Kinbkicts kpeautiB ECTS 4
KisbKicTh 3MICTOBHX MOJTYJIIB 2
Kypcosuii nmpoext (po6ota) (3a

HasIBHOCTI)

dopma KOHTPOIHO Exzamen

IToxka3HUKH HABYAJIbHOI M CHUIIIHM ISl J€HHOI Ta 3204HOI ()OPM HABYAHHS

JneHHa (opma HaBYaHHS | 3a04Ha hopMa HaBUAHHS
Pix miaroroBku (Kypc) 2
CemecTtp 4
JIeKk1iligi 3aHATTA 30200. 200.
[IpakTUuHi, ceMiHAPCHKI 3aHITTS 200. 200.
JlaGopaTopHi 3aHATTSA 30200. 200.
CamocriiftHa poboTa 60 200. 200.
IHauBiTyanbHi 3aBIaHHS 200. 200.
KinbkicTh TH)KHEBUX ayAUTOPHUX 4200.
TOJIMH JIs1 IeHHO1 ()OpMU HAaBYaHHS

2. Meta, 3aBJaHHS TA KOMIIETEHTHOCTI HABYAJIBLHOI AMCIHUILTiHA

Meta: GopmyBaHHS y CTyJCHTIB 3HAHb METOMIB MOJICITIOBAHHS CHUCTEM,
iHpopMaIItHUX TEXHOJIOTIH MOJCITIOBAHHS, METOMIB 1 3aco0iB iX peamizarii Ta
MPAKTUIHUX HABUYOK MO CTBOPEHHIO MOJIENIEH 1 iX 3aCTOCYBaHHIO Ta 3a0€3MEeUnUTH
3arajpHi Ta crerianbHi (paxoBi) KOMIIETEHTHOCTI 3a CIEMiabHICTIO, BU3HAYEHI
CTaHJIAapPTOM BHUIIOI OCBIiTH , a came CK7

3aBIaHHA. MOJsArae y OTPUMaHHI CTyJAEHTAMU OCHOBHUX TEOPETUUYHUX
BIIOMOCTEH 1 BHUPOOJIEHHI MPAKTUYHUX HABUYOK 3aCTOCYBaHHS METO/IIB



MO/ICJIIOBaHHS JIJIsl IPUHHATTS OOIPYHTOBAHUX PIlIEHb, OB’ I3aHUX 3 MPOQPECIHHOIO
TUSITBHICTIO, IO COPUSIE PO3BUTKY NMpodeciitHuX 3/10HOCTEH.

VY pe3ynbrati BUBUCHHS HABYAIBHOI TUCIUIUTIHUA CTYEHT MOBUHEH

3HATH:

3HaHHs MoJiesiel cucteM MacoBoro oociyroByBaHHs,(CK 7)

mepex Iletpi; (CK 7)

METOAOJIOT1T HMOBIPHICHOTO Ta IMITAlIfHOTO MOJEIIOBaHHS 00 €KTIB,
nportieciB 1 cuctem; (CK 7)

IUTAHYBaHHS Ta MPOBEJICHHS eKcrepuMeHTIB 3 mojensimu, (CK 7)

NPUNAHATTS PillIEHb JJI JOCSTHEHHS METH 3a Pe3yJbTaTaMH MOJCITIOBAHHI.
(CK7)

NPUHIIMIN CUCTEMHOTO MiAXO0Ay, HEOOXITHUMHU ISl KOPEKTHOI MOCTaHOBKH
3a/1a4l MOJICIIIOBAHHS 1 OpraHizaiiii po0iT 3 po3po0KH i BUKOPUCTAHHS MOJIENICH;

OCHOBHI KJIACH MaTEeMAaTHUYHUX MOJIeNIeH 1 METOIM MOJICIIFOBAHHS CUCTEM;

OPUHIMIK TOOYAOBH IMITAIlIHHUX Mojenel mpoueciB  (yHKIIOHYBaHHS
CUCTEM, METOJIM Ta eTanu iX (opmanizalii Ta anropuTMizaii;

nporpaMHi 3aco0amu peaiizaiii METOJlIB MaTeMaTHYHOIO Ta IMITAIiIHOTO
MOJIETTIOBaHHS;

iHopMmariitHi  TexHosorii, 1o 3a0e3MedyrTh  peaiizallilo  METOiB
MaTEeMaTHYHOTr'O Ta IMITAIIHHOT'O MOJIEIIOBAHHS;

OyTH CITPOMOKHUM IPUIMATH PILIESHHS 32 pe3yIbTaTaMi MOJCIIIOBaHHS;

BMIiTH:

Busnauatu ckiaioBi CTpYKTYypHOI Ta mapaMeTpudHoi 11eHTHdIKaIlii Moaenei
peanpHux cucteM, (CK 7)

3aCTOCOBYBAaTH METOJM MOJICIIIOBaHHS CKJIAQTHUX OO’€KTIB 1 cHUCTeM 3
BUKOPHUCTAHHSIM BiJIITOBITHOTO IIporpamHoro 3abesneuenns, (CK 7)

OIIHIOBATH CTYIIHb IOBHOTH, aJ€KBATHOCTI, ICTHHHOCTI Ta peayi30BaHOCTI
Mojenen peanbHux cuctem. (CK 7)

BUOUpPATH Ta BUKOPUCTOBYBATH METOJM MAaTEMaTUYHOTO MOJICIIOBAHHS TPHU
IIPOCKTYBaHHI Ta €KCIUTyaTallii CHCTEM;

pO3pOOIIATH aNrOpUTMHU JIJIi MOJICIIOBAHHS TEXHIYHHMX, TEXHOJIOTIYHUX,
oprasizamiifaunx, iHGOpMaIIHHUX CHCTEM;

pearizoByBaTH MOJICTIOI0YI MPOTpaMu Ha KOMIT'FOTEpi

OIIIHIOBATH PO3POOIICHI MOIETi;

3aCTOCOBYBATH MOJIEI IS TOCHIIPKEHHS PI3HOMaHITHUX CUCTEM 1 TIPOIIECIB.

KomyHnikaumii:

3naTHICT, OOTPYHTOBYBATH BJAacHy JAYMKY IIOJI0 MOJENel cucreM i
METOJI0JIOT1H MOJIeNIFOBaHHs 00’ €KTIB 1 MPOIIECIB,



CIJIKYBAaTHUCS 3 KOJEraMu, KII€EHTaMU, TapTHEPaMU I10/10 KOHKPETHUX MUTAHb
METOMOJIOT1l Ta TEXHOJIOT1i MOASIIOBAHHS 00’ €KTIB 1 CHCTEM,

CKJIaJaTH aHAJITUYHI 3BITH, JOMOBIAI Yy MUCbMOBIN (hopmi Ta BHCTyHaTH 3
pe3yibTaTaMu BiIacHO1 poOOTH Ha Hapajax, KoHpepeHiisx Toiro.(CK7)
ABTOHOMiSl TA BiAIOBIJAJIBHICTH:
31aTHICTh CAMOCTIMHO BU3HAUYUTH MOCTAHOBKY 3aBJaHHS,

noOyayBatu iHQOpMaLIiHy MOJIEb,
BUOpaTH MeTO 00 Cepe/IOBUILE MOJICITIOBAHHS,
3IMCHUTH MOJIETIOBaHHA 00’ €KkTa a00 CHCTEMH,

BiI[HOBiI[aTI/I 3a piH_ICHHSI JIA JOCATHECHHS MCECTH 34 pe?,y.]'IBTaTaMI/I MOJIACIIHOBAHHAA.
(CK7)

Ha0yTTs1 KOMIIeTEeHTHOCTE:
3azanvHi Komnemenmuocmi (3K):

3K1. 3natHiCTh 10 aOCTPAKTHOTO MUCJICHHS, aHAII3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIISIX.

3K3. 3naHHsA Ta pO3YMIHHS MpPEAMETHOI 00JlacTi Ta PO3yMiHHS mpodeciitHoi
JISIBHOCTI.

3K4. 3gaTHICTh CHUIKYBATHCS AEPKABHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.

3K6. 3naTHICTh BUMTHCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMH.

3K7. 3natHiCTh 10 MOIITyKYy, 0OpoOJIeHHS Ta aHali3y iHGOopMaIli 3 pi3HUX JHKEPEIL.
3KS8. 3natHicTh TeHEpYBaTH HOBI 1711 (KpEaTUBHICTH).

3K9. 3natHicTh IpalfoBaTH B KOMaH/I.

3K11. 3narHicTh npuitMaTi OOTPYHTOBAHI PillIEHHS.

¢axoei (cneyianvni) komnemenmuocmi (OK):

CKY7. 3naTHIiCTB 32CTOCOBYBATH TEOPETHYHI TAa NPAKTHYHI OCHOBH METO/0JIOT il
Ta TEXHOJIOTII MOJAEJIOBAHHA JJIs1 JOCJTIIKEHHS XaPAKTePUCTHK i MOBeAiHKH
CKJIQJAHUX 00'€KTIB i cHCTeM, MPOBOAMTH O0YMCIIOBAJIbLHI €KCIIEPUMEHTH 3
00po0Ko10 i aHATI30M pe3yJIbTATIB.

3HaHHA

3HaHHS MOJeNIel CUCTeM MacoBOT0 OOCIyroByBaHHs, Mepex IleTpi; Meromoorii
WMOBIpPHICHOTO Ta IMITAIlIfHOTO MOJIEIIOBAHHA OO0 €KTIB, TMPOIECIB 1 CHCTEM;
TUTAHYBaHHS Ta MPOBEJACHHS SKCIIEPUMEHTIB 3 MOJICISIMU, TPUHHSITTS PIIICHB IS
JOCSITHEHHS METH 3a pe3yJIbTaTaMH MOJICIIFOBAHHS.

Ymindg BusHauaté CKIagoBI CTPYKTYpHOI Ta TapaMeTpudHOi ifeHTHdIKaril
MOJENIel peaJbHUX CHUCTEM, 3aCTOCOBYBATH METOAU MOJICIIOBAHHS CKJIaJHUX
00’€KTIB 1 CHUCTEM 3 BUKOPHCTAHHSAM BIJIMOBIJIHOIO MPOrPaMHOTO 3a0e3MeUeHHs,
OI[IHIOBAaTU CTYIIHb I[IOBHOTH, aJ€KBATHOCTI, ICTUHHOCTI Ta peai30BaHOCTI
MOJIEJIEN PEATBHUX CUCTEM.



Komynikanisi 31atHicTh OOIpYHTOBYBAaTH BJIAacHY AYMKY IIOJO MOJENEH CUCTEM 1
METOJIOJOTI MOJEIIOBaHHA OO0 ’€KTIB 1 MIPOLECIB, CHUIKYBaTUCS 3 KOJIETaMH,
KJIIEHTaMH, MAapTHEPAMH II0J0 KOHKPETHHUX MUTAaHb METOJO0JIOTIi Ta TEXHOJOTIi
MOJICTIOBaHHSI OO ’€KTIB 1 CHCTEM, CKJaJaTh aHaJiTU4YHI 3BITH, JAOMOBiAL Yy
OUCHMOBINA (OpMiI Ta BUCTYNATH 3 pe3ysbTaTaMU BiacHOi poOOTHM Ha Hapajaax,
KOH(EepEeHLISAX TOUIO.

ABTOHOMifl Ta BiAIOBIJAJIBHICTH

3aTHICTh  CaMOCTIHO  BH3HAUUTHU TIOCTAHOBKY  3aBJaHHA, NOOyAyBaTH
iH(opMaliitHy Mojieb, BUOpaT MeTO ] a00 CEpeIOBUIIE MOJIETIOBAHHS, 3IHCHUTH
MOJICJTFOBaHHS 00’€kTa ab0 CHCTEMH, BIANOBIIATH 3a PIMICHHS JJIS JTIOCATHEHHSI
METH 32 pe3yJIbTaTaMy MOJEIIIOBAHHS.

IIporpamui pe3yJbTaTH HAaBYAHHA

[1P1. 3acTrocoByBaTu 3HAHHS OCHOBHUX (POPM 1 3aKOHIB aOCTPAaKTHO-JIOT'TYHOTO
MUCJIEHHS, OCHOB METOOJIOT1i HAyKOBOI'O Mi3HaHHS, (JOPM 1 METOJIIB BHIIyUYECHHS,
aHamizy, oOpoOku Ta cuHTe3y 1HQopMaIllii B MpeaMETHIM 00J1acTi KOMITIOTEPHUX
HayK.

[TP7. Po3yMiTu TPUHIMIKM MOJEITIOBAHHS OpraHi3alliiHO-TEXHIYHUX CHCTEM 1
omepartii;



IIporpama Ta ¢cTpyKTypa HABYAJIbHOI AMCUMILIIHU IJIA:

— IIOBHOI'O TEPMiHY JI€HHOI (3a04HO1) (HOpMU HABUAHHS;
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Tema 1.
MonenroBa
HHSA SIK
IHCTPYMEHT
CHUCTEMHOT

0 MiaX0y.

10

2

Tema 2.
MonentoBa
HHI CHCTEM
1 TIpoIIeCiB 3
3aCTOCYBaH
HSM Teopii
rpadis 1
Mepex

[Terpi.

12

Tema 3.
MonenroBa
HHSI CHUCTEM
Ha OCHOBI
eKCIIeprUMe
HTAJAbHHUX 1
CTaTUCTHYH

X JaHUX.

20

Tema 4,
AHanmiTinyd
e
MO/IETIOBaH
HSI CHCTEM 1
MIPOIIECIB.

20




Pazom 3a
3MICTOBUM
MojyJieM 1

62

15 15 32

3micToBuii MOIYIb 2. IMiTariiine MOeTFOBaHHS

Tema 5.
CroxacTtuu
HE
MOJICITIOBAaH
Hs
npolLeciB B
CHCTEMaX.

12

14 | 2

Tema 7.
ImiTamiiine
MOJICJTFOBaH
HSI CUCTEM 1
IPOIIECiB

24 |8

Tema 8.
MonentoBa
HHS 3
3aCTOCYBaH
HIM
CUCTEMH
IMITaIliHO
ro
MOJEJIIOBaH

ua GPSS

20 |5

Pazom 3a
3MICTOBUM
MOJyJIEM 2

58

15 28
15

Ycrworo
TOIUH

120

30 30 60

Kypcosuit
MIPOEKT
(poborta) 3

(sIK1II0 € B
pobodomy
HaBYAIBHOMY IUIaHi)

Ycworo
TOOUH

120

30 30 60




Ha3Bu 3MicTOBHX MOAYIIB 1 TEM

KinpkicTs roaua
neHHa gpopma

.. | JIabop. | Camocr.
ycboro | Jlekmii
pobotu | poboTa
3micToBHIl MOTyNb 1
Tema 1. MogentoBaHHsI SIK 1HCTPYMEHT 10 5 3
CHUCTEMHOTO MIIX0Y.
Tema 2. MopentoBaHHI CUCTEM 1 TIPOIIECiB
3 3aCTOCYBaHHSIM Teopii rpadiB 1 mepex | 12 2 2 8
[Tetpi.
Tema 3. MoenoBaHHsI CUCTEM Ha OCHOBI
eKCIepUMEHTATbHUX 1 cTaTucTU4YHUX | 20 6 6 8
JIAHUX.
Tema 4. AHaniTHYHE MOJEIIOBAHHS 8
CUCTEM 1 IPOIIECIB. 20 5 7
Pa3zom 3a 3micToBuM MoayJieM 1 62 15 15 32
3MicTOBUI MOTYIb 2
Tema 5 CroxacTHUyHE MOJEIIOBaHHI 14 5 12
IPOIIECIB B CHCTEMAX.
Tema .7. IM1T'au11/IHe MOJIEJTIOBAHHS 24 8 3 3
CHCTEM 1 IIpoIIeCiB
Tema 8. MojentoBaHHA 3 3aCTOCYBaHHSIM
cUCTEMH IMiTamiiHoro woxaenoBadasa | 20 5 7 8
GPSS
Pazom 3a 3micToBUM MOysieM 2 58 15 15 28
Ycboro roauH 120 30 30 60




3MmicToBuii MmoayJsb 1

Tema 1. MopentoBaHHA SIK IHCTPYMEHT CUCTEMHOTO MIJIXO1Y
1.1. Tlonsitts cuctemu. OCHOBM CHUCTEMHOTO MmiAXxoay. MojentoBaHHS SK
IHCTPYMEHT CUCTEMHOI0 MiAXOAY.
1.2. Tlonstrs wmoxem. CHiBBIIHOWMIEHHS MK MOACUII0O Ta CHCTEMOIO.
Knacudikauis mogeneit. Bumoru no mozaenei

Tema 2. MogentoBaHHI CUCTEM 1 MPOLECIB 3 3aCTOCYBaHHAM Teopii rpadis i
mepex Iletpi
2.1. 3actocyBaHHs TpadiB Uil MOJEIIOBAHHS. THIOJOTIS Ta XapaKTePUCTUKHU
rpadiB. MaTpuuHi MmeTou onucy rpadis. MaTpuilli CyMi>KHOCTI Ta IHIUJIEHTHOCTI.
2.2. Tlpocti mepexi Iletpi. I'padiune npencraBieHHs ta po3Mitka mepex lletpi.
®opmanbHe BU3HaueHHs Mepex lletpi. Posmmpenns npoctux mepex Ilerpi.
dopmMmarizoBaHe 300paxeHHs MoJieNiel 3a JoroMoror mepex Ilerpi.

Tema 3. MoguenoBaHHd CHCTEM Ha OCHOBI EKCIEPUMEHTAIBHUX 1
CTaTUCTUYHUX JAHUX
3.1. MopaentoBanHgd MeETOJaMH TOJIHOMIQIBHOI 1HTEPIOJALii. 3acTOCyBaHHS
KBaJpaTUYHHUX Ta KyOIYHUX TOJITHOMIB, 1HTEPIOJAIIHHOTO noJiiHoMY Jlarpanxa.
[TopiBHANBbHUY aHAJI3 aeKBaTHOCTI MOIeJeh
3.2. MogenioBaHHsl perpeciiHUMU MeToaaMu. Buau piBHSHb OJXHOBUMIPHOI
perpecii. Ilopsgok  MonelOBaHHA 3  JIONIOMOIOK  PIBHAHBL  JIHINHOI,
JorapudMivHoi, cTerneHeBoi perpecii. O1iHKa CHHTE30BaHUX MOJICIEH.
3.3. MopuentoBaHHd METOJOM IUIaHYBaHHA €KCIEpUMEHTy. Bunau piBHSIHB
OaraTtoBumipHoi perpecii. [lopsmok moOymoBu Mojenei MepHioro Ta APYroro
HOPAJIKY.
Tema 4. AHamiTHYHE MOJICITIOBAHHS CUCTEM 1 IPOIIECIB

4.1. MopenroBaHHs 3 3aCTOCYBaHHS anreOpaidHuX Ta qudepeHIiaibHuX PiBHSIHD 1
cucteM piBHSIHB. [Ipuknagu moOya0BH aHATITUYHUX MOJENICH JJIsI BHPIIICHHS
NPAKTUYHHUX 3a/1a4.
4.2. MopentoBaHHSI CUCTEM 1 MPOIIEC] 3a JOMOMOTO0 AU epeHIliaTbHUX PiBHSIHb.
3acTocyBaHHSI OMEPAIIfHOTO YHUCJICHHS MJIs BUPIIICHHS PIBHSHb 1 CTBOPCHHS
MOJICIICH TIpH 3aJJaHuX yMOBax. YHCeIbHI METOIH
4.3. MopentoBaHHSI CHCTEM 1 TIPOIIECIB 3a IOTIOMOTOI0 CUCTEM IuepeHITiaTbHIX
PIBHSIHB

3MicToBHi MOTYJIb 2

Tema 5. CroxacTuuHe MOJEIIOBAaHHS IIPOIIECIB B CUCTEMAX
5.1. [oroku BunagkoBux nojiii. IlyacoHiBChbKi MOTOKH MOMA1H.



MapxkoBcbki BunaakoBi mpouecd. JluckperHi mamigorn Mapkosa. [loToku 3
JTUCKPETHHUM 1 HEIEPEPBHUM YaCOM.
5.2. HenepepsHi nanitoru Mapkosa. [Iporiec HapokeHHs 1 3arudeni. 3B’ 130K MIXK
posmnozaiiom IlyaccoHa 1 eKCIOHEHITIATLHUM PO3TOILIIOM.
5.3. MogentoBaHHA BUMAJAKOBUX IMPOIECIB 3 3aCTOCYBaHHSM DiBHSHB
KonmoropoBa. Meron nuHamMikd cepenHixX. 3acTOCYBaHHS CTOXAaCTHYHOTO
MOJICTIOBAHHS JJIsl OLIIHKYA HAaIIHHOCT1 CUCTEM.

Tema 6. Mogeni cucteM MacoBOro 00CIyroByBaHHS
6.1. XapaxkTepuCTUKH CcUCTEM MacoBoro oOciayroByBaHHs. Ilpoctip cTaHiB
CUCTEMHU MacoBOro oociyroByBaHHs. BximHuii notik Bumor. Opraizanis 4yepr.
[IpaBuna oOcimyroByBaHHs BUMOT. BuxigHuil mnortik BuMOr. Pexumu poOotu
CUCTEMH MacOBOTO OOCIyroByBaHHs.  TumMm Mopeneil CHCTEM MacOBOTO
00CITyTOBYBaHHS.
6.2. OngHOKaHalbHI CHUCTEMHU MAacoOBOTO OOCIYroByBaHHA 3 BIJIMOBAaMH Ta
OUiKyBaHHSM. MeETOJIWKa OIIIHKM OCHOBHHMX XapaKTEPUCTHUK OJIHO KaHAIbHUX
CHUCTEM MacoBOT'0 00CIIyrOBYBaHHS
6.3. bararoxkaHanbHi CHUCTEMH MAacoBOrO OOCIYroByBaHHS 3 BIIMOBaMH 1
ouikyBaHHsM. @opmynu Epnanra. MeTonnka OIIHKM OCHOBHUX XapaKTEPUCTHK
OararokaHalibHI CUCTEM MacOBOT'0O OOCITyrOBYBaHHS.
6.4. OcobnuBocTi MojaentoBaHHA okpemMux TumniB CMO. 3aMKHYTI cHCTEMHU
MacoBOro oociyroByBanHs. CHCTEMU MacOBOTO OOCIYyTrOBYBAaHHS 3MIIIAHOTO THITY.

Tema 7. ImiTariiline MoJICIFOBaHHS CUCTEM 1 IIPOIIECIB
7.1.CyTHICTh IMITAllIHHOTO MOJCIIOBAaHHS. YMOBH BHKOPUCTAHHS IMITAI[iHHOTO
mozemtoBaHHsA. Merton Monte-Kapmo. Meroau mpoekTyBaHHS IMITalliiHUX
mozeneit. Cuctemu imitariaoro monemoBanHs GPSS. SIMSCRIPT. Taylor.
O06’exTHO-0OpienTOBaHu naket SIMPLE++.
7.2. Tlopsimox moOymoBHM KOHIIENTYyalbHOI Mozemi. Bubip crymens nmeramsarii
omucy o0’ekta MopemtoBaHHs. Omnuc 3MiHHHX Mojeni. DopmarizoBaHe
NPEJICTABICHHS KOHIENTyaJlbHOI Mojem. Po3pobka CTpyKTypHOI cXeMH
iMiTaniiHoi Mojenl Ta onuc ii PyHKIIOHYBaHHS.
7.3. Bubip 3aco0iB peamizamii imiTamiiiHoi wmogeni. Ilporpamua peamizaris
imitaniaoi mojeni. [lepeBipka agexkBaTHOCTI iMiTaniitHUX Mozeneit. CTaTucTuyHa
00poOka pe3ynbTaTiB MoAemoBaHHA. OIiHIOBAaHHS WMOBIPHOCTI, MaTEMaTHIHOTO
CIOMIBaHHS,  JUCHEpPCii, KOPEIAlIfHOT0O MOMEHTy. BW3Ha4eHHS KUTBKOCTI
peasizaliif mig yac MOJICITIOBaHHS

Tema 8. MogenoBanHas 3 3aCTOCYBaHHSAM CHUCTEMH IMITALIHHOTO
moxemroBanas GPSS World
8.1. CTBOpeHHsI 00’€KTIB «MOJIEIby, «Ipouec monentoBanHs» B GPSS World ta
komanau GPSS World



8.2. Ilpuknaaun moxemoBanHsa cucteM B GPSS World . TloGynoBa moneneit nms
CMO



4. Temu JadopaTopHHUX 3aHATH

Ne Hassa TemMn KinbkicTs
3/m TOIUH
1. Po3pobOxka rpadivunoi Ta MAaTpUIHOT MOJIENI CUCTEMH. 2
2. I'papiune mnpencraBmeHHss Ta  po3mitka  Mepexi Ilerpi. | 2
dopmarnizoBaHe 300pakeHHS MOJIEII.

3. [HTeprONSILIis excniepuMenTanbHuX nanux B MathCad 2

4, [HTepronsiis 1 nepeadayeHHsI. 2

5. Po3pobka Moperneii perpeciiitnumu Meronamu. JliHiliHa perpecis. | 2
3acToCyBaHHS METOAYy HaWMEHIIMX KBaJpaTiB Il OOYMCIICHHS
rnapameTpiB

6. Po3poOka wMopenmeld perpeciiHUMH METOJaMH. 3acTOCYBaHHS | 2
METOJly HaWMEHIIMX KBajApaTiB [Uisi OOYMCIEHHS IapaMeTpiB
KpUBOJIHIIHOI(TTapaboai4HO1) 3a1€KHOCTI

1. [TobynoBa MaTEeMaTH4HO1 Moenl 3a pesyabTatamu | 2
6araToakTopHOIO eKCIIEPUMEHTY [ToOynoBa rpadikis.
3acrocyBanus makery Mathcad.

8. Cratuctuuna o0poOka pe3ynbTaTiB MojemoBaHHsA. Ilepesipka | 2
aJIEKBaTHOCTI MOJE1

9. CtBOpeHHs 00’€KTIB «MOJIENby, «mpolec monaenoBanas» B GPSS | 2
World ta xomaugu GPSS World

10. [To6ymoa GPSS — moneni ans ogrokananpHOoi CMO. 2

11. JlocmipkeHHsT 3a  JIONOMOrO  iMITaliiHOi  Mojem — mporecy | 2
pPO3MIUPEHHST CHUCTEeMH OOCIYyrOByBaHHS 3 OJHHM IIPUIAJOM 1
4eproro

12. JlocmipkeHHsT Ha IMITAIidHIA MOJIel MpoIecy 3MIHU TUCHUILIIHU | 2
00CITyrOBYBaHHS B CUCTEMI 3 OJTHUM MPUIIAJOM 1 UEPTOI0

13. MopentoBaHHsl cUCTeM OOCIYyroBYBaHHS 3 MpUJIaJOM, 4eproro i | 2
3BOPOTHUM 3B'I3KOM

14, JocaimkenHs: mpoliiecy KOHTPOJIK BUPOOHUYO] JTiHIT Ha iMiTalliiHii | 2
MOJEIII.

15. | HocnipkeHHsT mpoliecy KOHTPOJII0 BUpOOHUYO] JTiHIT Ha IMiTaliiHIl | 2
MOJENI.
Pazom 30




5. KOHTpPO/IbHi NHUTAaHHSA, KOMIUIEKTH TeCTiB /Jsi BH3HAYeHHS PiBHSA
3aCBOCHHS 3HAHb CTyJICHTaAMH.

ITo Tremi 1. MonentoBaHHS SIK IHCTPYMEHT CUCTEMHOI'O MiIXOAY.

1. I[TpyHUUIIM CUCTEMHOTO MIJIXOY.

2. 3MICT CUCTEMHOT0 aHali3y 1 CHCTEMHOT'O CUHTE3Y.

3. Jexommno3unis, crpatudikaiisi 1 MOJEIIOBAHHS CUCTEM.

4. CriBBIOHOIIEHHS MK MOAEIJLIIO Ta CUCTEMOIO.

5. OCHOBHI NOJIOXKEHHS TeOP1i MOAIOHOCTI.

6. CyTHICTb aHaJ13y PO3MIPHOCTEH.

/. BruiuB iHdopMaliii Ha TEXHOJIOT1I0 MOJETIOBAHHS.

[To Temi 2. MozienoBaHHI CUCTEM 1 MPOIIECIB 3 3aCTOCYBAHHAM Teopii rpadis 1
mepex [letpi.

1. Tunosnorist Ta XapakTepUCTUKHU TpadiB.

2. MatpuuHi MeTOIU Onucy Tpadib.

3. Matpuiii CyMi>KHOCTI Ta THIUACHTHOCTI.

4. I'padiuHe mpeacTaBIeHHS Ta po3MiTKa Mepex Iletpi.

5. ®opmanbHe Bu3HaUeHHs Mepex [leTpi.

6. MoIuBOCTI IyT 1 epexoiB B Mepexkax [leTpi mpu MmoaemtoBaHHI.

[Io Temi 3. MopnentoBaHHA CHUCTEM Ha OCHOBI EKCINEPUMEHTAIbHHUX 1
CTATUCTUYHUX JaHUX.

1. Meroau TiABUIIEHHS TOYHOCTI MOJEIIOBaHHS TIPU IOJIIHOMIaJbHIN
THTEPIOJIAIL].

2. 3acTOCYBaHHS MOJIHOMIB BUIIMX CTENEHIB, IHTEPIOSAIIAHOTO MOJIHOMY
Jlarpanxa.

3. IopiBHsUTBEHUI aHATI3 aJICKBATHOCTI MOJICIICH.

4. Buau piBHSHB OJTHOBUMIPHOT perpecii.

5. [lopsimok o0y m0BH MOJENIe METOJIOM HAaWMEHIITHUX KBaJpaTiB

6. [Toka3HUKHU OI[IHKM CUHTE30BAaHUX MOJICIICH.

7. AITOpUTM 3aCTOCYBaHHS METOY TIJIaHYBaHHS €KCIIEPUMEHTY.

8. Buau piBHsHBL OaraToBUMipHOT perpecii.

9. lMopsatok MO0y TOBK MOAEEH MEPIIOro Ta APYTroro MOPSIKY.

10. Tlopsmox moOyoBH MOJENEH BUIUX MOPSIAKIB.

ITo Temi 4. AHanmiTHYHE MOJICTIOBAaHHS CHCTEM 1 ITPOIICCiB.

1. MonentoBaHHsT 3 3aCTOCyBaHHA anreOpaiyHux Ta AudepeHIliaTbHIX
PIBHSIHB 1 CUCTEM PIBHSIHb.

2. [lopsimox BupimieHHsT anreOpaidyHuX piBHSHB, MOOyA0Ba Trpadiky, aHami3
pILICHHS.



3. MeTonu BupilieHHs anreOpaiuHuX CUCTEM PiBHSIHB, TOOY0Ba Ipadiky.

4. TlopsA0K BUPILIEHHS OJHOPITHUX JIHIHHUX AU(PEPEHIIAIbHUX PIBHSHb.
5. [lopsinok BUpilIEeHHS HEOAHOPIIHUX JIIHIMHUX JU(epeHIialbHUX PIBHAHD.
6. 3acTocyBaHHA OnepariitHOro YMCAEHHs ISl BUPIILIEHHS PIBHSAHbD.

7. Ilopsaiok BUPILIEHHSI CUCTEM JIHIMHUX TU(EpeHLIaTbHUX PIBHSIHb

[To temi 5. CroxacTuuHe MOJEIIOBaHHS MPOLECIB B CUCTEMAX

1. [ToHATTS NOTOKIB BUMAJIKOBUX IMOII.

2. IlyacoHiBChKI MOTOKH MOJ1M.

3. Oco6aMBOCTI MAPKOBCHKMX BUIMAAKOBHUX IIPOLECIB.

4. TuckpeTHi nanmoru Mapkosa.

5. HenepepsHi nanutoru Mapkosa.

6. PiBusauns KomMoropoga.

7. CyTHICTb METOLY JUHAMIKH CEpEHIX.

ITo Temi 6. Mogeni cucteM MacoBOro 0OCIyTrOBYBaHHS

1. Tunosnoris 1 XapaKTEepUCTUKUA CUCTEM MacOBOTO 0OCIYyrOBYBaHHS.

2. [IpocTip cTaHiB CUCTEMU MAacCOBOT'0 OOCITYTOBYBaHHS.

3. [ToToxu BUMOT 1 0OCITYyTrOBYBaHb.

4. Pesxxumu poOOTH CHUCTEMH MacOBOTO 0OCITyrOBYBaHHS.

5. Tunu Moaenel cucTeM MacoBOTO 0OCITYyTrOBYBaHHS.

6. MeTtonuka OLIIHKA OCHOBHUX XapaKTEPUCTUK OJHO KAaHAJbHUX CHCTEM
MacoBOT0 00CIIyrOBYyBaHHS..

/. Meronuka OIIIHKM OCHOBHUX XapaKTEPUCTUK OaraTokaHaJlbHI CHCTEM
MacoBOT'0 0OCIIyrOBYBaHHS.

8. OcobauBoCcTi MosenoBaHHs okpeMuXx Tumis CMO.

[To temi 7. ImiTamiiiHe MOETFOBAaHHS

1. CyTHICTh IMITAIlIHHOTO MOJCITIOBAHHS.

2. OcHOBHI MoJI0keHH MeToxy MoHnTte-Kapio.

3. Cuctemu imitariiHoro MmonentoBanss Taylor.

4, ITpukmagui naketu GPSS, SIMSCRIPT.

5. OO'extHO-0OpieHTOBaHMM akeT SIMPLE++.

6. [Iporpamua peanizariist iMiTaIiiHOT MOJIEII.

7. Tlopsimox OIIIHIOBAaHHS HMOBIPHOCTI, MAaTeMaTHYHOTO CIIO/iBaHHS,
aucnepcii, KOpesiiitHOro MOMEHTY.

[To Temi 8. MonemntoBanHs 3 3acrocyBanHsiM makeTiB MathLAB, LABVIEW

1. MoxnuBOCTI iHTepakTUBHOTO MakeTy Simulink.

2. BOynoBani 3acodu MojenoBanHs cucteM B Simulink.

3. MoxumBocti makety LABVIEW.

4. ITamitpa iHcTpymenTis LABVIEW.

5. ITanens incTpymenTiB 1 GyHkuiit LABVIEW.



HalyTu npakTU4HI HABUYKH pOOOTH HA KOMII FOTEPAX 3 MAKETAMH MPUKIATHUX
nporpam Mathcad Ta Microsoft Excel. 3acBoiTi KoMIT’IOTEpHI TEXHOJIOTIT IS
MOJICJIIOBAHHSI CHCTEM Ha OCHOBI E€KCIIEPUMEHTAIBHUX 1 CTATUCTUYHUX HaHUX,
BUpIIICHHS anre0paiyHuX Ta AU(epeHLIabHUX PIBHSIHb 1 CHCTEM pIBHSHB,
noOyA0BH rpadikiB.
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HAIIIOHAJIbHUH YHIBEPCUTET BIOPECYPCIB I
IPUPOJJOKOPUCTYBAHHS YKPATHA

®dakynpTeT IHPOPMAIIUHUX TEXHOJIOT1H

Hanpsawm nigrorosku (cnemianbHicts) KH
dopMa HaBYaHHS _JICHHA
Cemectp 4 Kypc 2

OKP «bakanaBpy,
Kadenpa EkoHOMIUHOI KiOEpHETUKH

I[I/ICI_[I/IHJ'IiHa MOACIIOBAHHA CUCTCEM

Buxnagau Koanb Tersna BanepiiBHa

«3aTBEPIKYIO»
3aBiqyBau Kadeapu Kepniuun JI.M.
« » 2021p.

Biner Ne

1. ¥V 3aragbHOMY BHUIJISIAI Yepra Ha o0CJIYroByYBaHHSI MOK€ BHHHMKATH 34
TAKUMHM YUHHUKAMH:

1 HEJIOCTaTHA KUIBKICTh a00 HEJIOCTaTHS IPOJYKTHUBHICTD
00CIIyroByIOUNX KaHaJiB (00CIyTOBYIOYOTO MEPCOHATY);

2 peryJisipHe HaIXOJKEHHSI BUMOT

3 HeperyJisipHe HaIXO/KCHHS BUMOT;

4 3MiHa (BapitOBaHHS) TPUBAIOCTI OOCITyTrOBYBaHHS

2.Ckj1aI0BUMHU €JIeMEHTAMM CHCTEM MAacoOBOIr0 00CJIyrOBYBAHHS €:

A)BXiJTHHH TTOTIK BUMOT 1 3a5BOK,

Bb)uepra Ha o6cimyroByBaHHs,

B)xananu oGciayroByBaHHs,

I")BuxigHUN MOTIK BUMOT
CrmiBcTaBTe OyKBU 3 UbpamMu

1) Bumoru (0OciTyroBaHi 1 He 00CITyroBaHi), IO OKUJAIOTH 00CIYyTrOBYIOUY
CUCTEMY

2) BUMOTH, sSIKi TOTPEOYIOTh 00CITyTOBYyBaHHS;

3) TexHiYHI 3aco0MW 1 JIIOAH, 3a JOIOMOTOI0 SKUX 3aJ0BOJIBHSIOTHCS Pi3HI
3aMnATH



4) 3anUTH Ha 33J0BOJICHHS SIKOICh MOTPEOH
3.ITouaTok po3po0KH NPAKTUYHHUX 32124 MACOBOT0 00CJIYTOBYBAHHS MOKJIAB

MaTeMaTHK
1 b.B.I'nenenko
2 A.K.Epnanr
3 J.Kengamnn,
4 A.H.Konamoropos

4.HaBeaiTh NPUKJIAAU Trajy3ei JIOACbKOI AISIILHOCTI ,0e Bi0yBalOTHCH
NMPoLeCcH, 10 MAKOTh XapaKTep MacoOBOr0 00CJIyroByBaHHS

S5.BkaxiTh KpUTepii AKOCTi 00CTYTrOBYBaHHS 32JI€KHO Bi/l THILy CHCTEM
1)V cucmemax 3 8i0M06010 MaKUMU KpUMepPisaMU CAYHCAMY

2)Y  cucmemax 3 ouikysanuam 0e3 o0bOMedceHb  KpumepisimMu — AKOCMI

00CY208YB8AHHS CIIYHCAMD !

A)cepenHiii BiICOTOK 3asBOK, IO OJICPKAH BiIMOBY;

B)cepenns nopxuHa Yepru Ta iMOBIPHICTD ii YTBOPCHHS;

B)iMOBipHICT TOTO, 10 OOCIYrOBYBaHHSM 3aliHATH BCl a00 BHU3HAYE€Ha
KUTBKICTB 13 HASIBHUX KaHAJIIB Ta 1H.

I")iMmOBipHICTh BIIMOBHY YEPTOBiii BUMO31;

Jl)cepenHiii yac O4iKyBaHHA MMOYaTKy 00CITyTOBYBaHHS;

E)iMoBipHICTB TOTO, 1110 0OCTYTOBYIOU1 KaHAIU 3aiHATI a00 BIJIbHI Ta iH.

6. BxinTHMUMH napamMeTpaMu BHPilIeHHs1 3a4a4i BHU3HAYEHHS TOKA3HMKIB
(GyHKHioHyBaHHSI PO3IMKHYTOI CHCTEMH MAacOBOI0 OOCJIYroByBaHHSl 3
00OMEINHCEHOI0 00BHCUHOIO UEP2U CITYKATH.

A - cepelHs KUTbKICTh BUMOT, IO MOCTYIAalOTh Ha OOCIYyTrOBYBaHHS B OJMHUIIIO
qacy;

[ - CEpEITHS IPOAYKTUBHICTH OOCITYTOBYIOYOT0 KaHamy (Y TUX K€ OJUHUIIX BUMIDPY,
110 1 MOTIK BUMOT);

I' - yuco 00CTyTrOBYIOYMX KaHATIB;

Ta..

(y 61aHKy 8idnoegideii enuwiime @ipHy 8i0N06i0b OOHUM PEUEeHHAM)

7. SIKUM BJIACTHBOCTAM BiANOBIiIAI0THL HABECHI 03HAYCHHA?
1

CMayioHapHicms

A).IMOBIpHICTh HAJIXOJDKCHHS TIEBHOI KIJBKOCTI BHMOT Yy
IPOMIKOK Yacy At , mo He 3aJeXHUTh BIJl TOT0, CKIIbKH
BUMOT BK€ HaAIUIIIO B CUCTEMY Ha 00CIIyrOBYBaHHsI B Oy/Ib-
SIKUM 1HIIUN TPOMIXKOK 4acy, 110 HE IEPETUHAETHCS 3 IAaHUM

nepioaoMm.




2. B).iMOBipHICTh OJHOYACHOTO HAIAXOKCHHS BH3HAYCHOI
opOuHapHicmeb | KUIBKOCTI ~ BUMOI  Ha  OOCIYrOBYBAaHHS  IPOTITOM
JTOCJIIDKYBAaHOTO MPOMIXKKY 4acy At, Mo He 3aJIeKUThb BIJ
no4yaTky MOro BiMJIIKYy, a TUIbKM Bl TPHUBAJOCTI
CIIOCTEPEKEHHS

3. siocymuicms | C). IMOBIpHICTh HAJIXOJDKCHHS JBOX 1 OlUIbIIe BHMOI 3a
nicanoii HECKIHUCHHO Malluii mepioja 4Yacy, 10 3HAYHO MEHINA, HikK

IMOBIPHICTbh HAJXOXKEHHS OJHIET BUMOTH 32 Lied nepioa

8. BkaxiTh pi3Hi THIIM 3AMKHYTHX CHCTEM MacOBOr0 00CJIyrOBYBaHHS

(y 01auKy 6i0noegideii enuwiimo GipHy 6i0N06i0b OOHUM PEUEeHHAM)

9.BkaxiTh BU3HAYEHHS JIaHIIora Mapkosa.

1 Jlanmror MapkoBa siBisie co00I0 Hepo3MiueHui Trpad craHiB, TOOTO
rpad y BUIIISII JIAHIIOKKA MPSAMOKYTHHUX OJIOKIB (BEpIINH ), 3'€ THAHUX
GyHKIIOHATBHUMH 3B'13KaMu (CIIpsiMOBaHUM Jayramu) Bepiivna rpaga
IHTEPIPETYETHCS K OAHE 3 MOXKIIMBUX CTaHIB CUCTEMU

2 Jlanmror MapkoBa siBisie c00010 po3MiueHHMi rpad cTaHiB, TOOTO
OpieHTOBaHUN Tpad y BHUIJIAAI JIAHIIOKKA MPSAMOKYTHHX OJIOKIB
(BepmnH), 3'€¢qHAHUX (PYHKIIOHATLHUMHU 3B'A3KaMUu (CIIPSIMOBaAaHUM
nyramu) Bepimna rpada iHTepnpeTyeThes K OAHE 3 MOKIMBUX CTaHIB
CUCTEMH .

3 Jlanmor MapxkoBa sBisie co0oro0 rpad y BUIUISAI  JIAHIIOXKKA
NPAMOKYTHHX OJIOKIB (IyT), 3'€mHaHUX (DYHKIIOHAJLHUMHM 3B'SI3KaMU
(BepmmmHaMu) Bepiraa rpada iHTepIpeTy€eThCsl IK OJJHE 3 MOKITHBHX
CTaHiB CUCTEMU

10.5IkumM NOHATTAM BiANOBiAAI0TH HaBeaeHi popmyin?

1 Bionocna NpONnyCcKHa

A) Q = 1_ Pgi(),w
CNPOMONCHOCMb CUCTEMH
2.Abconomnua NponycKHua | B). A= AQ

CNnpomMos;HcHoCnb CUCTCMHA

11. .Aki nigxoau iCHYIOTH 10 TPOEKTYBAHHS IMITAIlIHHUX MOJIETIEH.

1 iTepariiiine
2 HU3XI1THE
3 BUCXIJHE .
4 BapiaHTHE

12. 3a 1omoMoro SIKUX PiBHSIHb JOCTIIKYIOTH CHCTE€MH, NMOJAAaHI Y BHIJISIAI
HelepepBHOro Januwra Mapkosa?



PiBastHp MapkoBa

PiBasiHb bepnymi

PiBusinp Konmoropoga.

AW NP

PiBusinpb I[lyaccona

13.

Aki oco0aMBOCTI XapakTepHI AJs1 PO3IMKHYTHX CHCTEM MAacOBOIO

00CJIYTOBYBAHHSI 3 HECKIHYEHHMM IMOTOKOM BHMMOI i HEOOMEKEHHM 4YacoMm

O0YIKyBaHHS 00CJIYyTOBYBAHHS:

1 - HECKIHYEHHE YUCJIO0 MOKJIMBUX CTaHIB i, IO MOB'I3aHO 3 YUCJIIOM BUMOT Y
CHCTEMI;

2 - HEOOMEKEHE YMCIIO I' 00CTYyTrOBYIOUHUX KaHAIB

3 - 0OMEKEeHE YhCIo ' 00CITYyTrOBYIOUNX KaHAIIIB

4 - KOYKHUH KaHaJl 3/JaTHAN OJTHOYACHO 0OCIIYyrOBYBaTH TIJILKHM OJJHY BUMOTY;

5 -IPU HASBHOCTI BIJIBHOTO KaHajgy BHUMOTa, IO MOCTYMaE JO CHCTEMH,
HeraiHo 00CITyTOBY€ETHCS;

6 -BUMOTa, 10 HaAIWNUIA B CHCTEMYy B MOMEHT, KOJW BCl I KaHajiB
00CIyroByBaHHS 3aiHATI, CTa€ B YePry OYiKYBaHHS OOCITyTrOBYBaHHS

7 -TE€OPETUYHO Yepra BUMOT, 10 OYIKYIOTh 00CITYyrOByBaHHS, HECKIHUCHHA.

14. BxignmMu mnapaMeTpaMu BHPIllIeHHSI 3a/Ja4i BU3HAYEHHSI NMOKA3ZHUKIB

(GyHKIiOHYyBaHHSI PO3IMKHYTHMX CHCTEM MAacCOBOro OOCJIYrOBYBaHHAI 3

HECKIHYeHHUM TOTOKOM BHMOI i HEOOMEXKEeHUM YacoM OYiKyBaHHS

00CJIyTOBYBaHHS CJIYKAThH:

1 | A — cepenHs KUIbKICTh BHMOT, IO MOCTYIAIOTh Ha OOCIYyrOBYBaHHS B
OJIMHUIIIO Yacy;

2 I — 9uCII0 00CIYrOBYIOUNX KaHAIIB

3 p — KoeDIIieHT HaBaHTAKCHHS.

4 | u— cepenHs MPOIYKTUBHICTh OOCIYTOBYIOUOT0 KaHATy (y THX e

OJIMHUIIX BUMIPY, 10 ¥ MOTIK BUMOT);

15. ImiTaniiine MoaeJJIOBaAaHHA — € METO/...

KOHCTPYIOBaHHS MOJE/1 CUCTEMU

BcTranoBneHHsT BIJANOBIAHOCTI JAaHOMY pEalbHOMY O0’€KTY JESKOTO
MaTeMaTUYHOTO 00’ €KTY

3

MIPOBE/ICHHS €KCIIEPUMEHTIB;

4

OTpuMaHHS XapaKTepUCTUK 00’ €KTA 1110 PO3TIAIAE€THCS

16. CtaTucTHYHE O]_liHlOBaHHH pe3y.JIbTaTiB MOAC/IIOBaAHHA, BHKOHYETLCH 3a

AOIIOMOI'OK0 METOOY...

(y Os1aHKy BignmoBigeil BHUIIITH BipHY BIANOBIAb OAHUM PEYEHHSIM)




17.B sikux BUNAJKaX He BapPTO NPOBOJAUTH iMiTaliliiHe MO1eTIOBAHHA ?

1 HE MOXKHA OTpUMAaTH HEOOX1/IH1 BX1H1 JaH1

2 | pe3yJbTaTH MOXHA OTPUMATH LIJIIXOM IIPOBEICHHS IPSIMUX €KCIIEPUMEHTIB
3 00'ekTOM 0€3 BTpy4YaHHS B TEXHOJOTIYHUN MPOLEC, HANPUKIAL 3a
JOTIOMOT' 00 XPOHOMETPaXKy Ha poOOUUX MICISX;

3 noBeaiHKa (peXUMHU (PYHKIIOHYBaHHS) MOJEIbOBAHOI CUCTEMHU JIyXKe
CKJIa/lHa a00 HEBU3HAYCHA.

4 MEHE/KepU OpraHizailii, sika 3aMOBJISIE POEKT, OaXarOTh OTPUMATH JyKe
IIBUJIKO IMITAI[IiHY MOJIEIb;

18 JlouisibHiCTHL BUKOPUCTAHHS iMiTALIIITHOTO MO/IEJTIOBAHHS TOJIATAE

1 y BCTAHOBJICHHI BIAMOBIJHOCTI JaHOMY pealbHOMY 00 €KTY JESKOTO
MaTeMaTUYHOTO 00’ €KTY

2 3aCTOCOBYBaHHI JIJIi BU3HAUCHHSI BUMOT, SIKUM Ma€ BIJIMOBIIATA MPUCTPIN
abo cucrema.

3 3MIHIOIOYM BXIJIHI JaHl MiJ Yac MOJICIIOBAaHHS 1 CIIOCTEpirawoyd 3a
BUXIJHUMHU JaHUMM, MOKHA BUSBUTH, SIK1 3MIHHI HAHOUIBII Ba)KJIUBI Ta SIK
BOHH B3a€EMOJIIIOTb.

4 NepeBIpIll AHATITUIHUX PIllICHb.

19 B npoueci mpoeKTyBaHHsSI PO3IJAAAIOTHCH Kilbka BapiaHTIiB KOMKHOI

YACTUHM MOJEJbOBAHOI CHCTEMH JJIs il BigoOpakeHHsi B imiTamiiHii

niagMoaeni. HaiimouiibHimmuid BapiaHT BUOUPAETHCH 3 YPAXyYBAHHSAM pillleHb,

NPUAHATHX BiJHOCHO iHIIMX YACTHH MOAEJbOBAHOI cMcTeMH. BkaxiTh Ha3By
MeTOy MPOEeKTYBaHHS iMiTaniiiHOT Moaesi

(y 0s1aHKy BignmoBigeil BIUIIITH BipHY BiANOBIAb OJJHUM CJIOBOM)

20. Illnsixom 6araTthoXx iTepainiii cnpoekToBaHa cno4YaTKy imiTamiiHa Mojaesib

NePeTBOPHETHCS B TAKY, SIKA BiANOBIIa€ HLIAM MoeTl0BaHHSA. BKaxKiTh Ha3By
MeTOy NMPOEeKTYBaHH iMiTaniiiHoT Moei

(y 0s1aHKy BignmoBigeil BHUIIITH BipHY BiANOBiAb OJJHUM CJIOBOM)

21. CxeMa fIKOro MeTOay 300paskeHa Ha PHUC.

Bu6ip (npoextyBaHHs}
noyaTkopol imivauiftol Moseni

Yy 3an0B0ALHAC
MOJIENL BEMOTaM?

Buecenns amin y Moaens

Tax

(y Os1aHKYy BianoBijeld BOUINITH BIPHY BIANOBIAb OJHUM PeUYEHHSIM)




22. OcHoBHa mnpoOieMa B pa3i 3acToOCyBaHHfl $IK iTepaumiiHoro, tak i
BapiaHTHOI0 MeTOAY NMPOEKTYBAHHS IOJISITA€

1 nepeBipil aHATITUHYHUX PILIEHb.
2 y BUOOpP1 NOYATKOBOI'O BapiaHTa MOJENI
3 y BCTAHOBJICHHI BIANOBIAHOCTI JaHOMY peadbHOMY OO0’€KTY HAEsKOro

MaTEMaTUYHOTO 00 €KTY .

4 HEMOXJIMBOCTI OTPUMATH BUXI1JIHI JaH1

23. B yomy noJisirae 3aBJAaHHs ONTUMI3alii mapaMeTpiB Moaeti.

(y Os1aHky BiAnoBizeil BIUIIITH BIPHY BiANOBiIb OAHUM PeYCHHSIM)

24. SIkuM NOHATTAM Ta TepMiHaAM BiANOBIZalOTH HaBeleHi O3HAYEHHSI Ta
bopmyan?

1. T ;

enepein A sy aen]

2 Ouinky muemepeil | gy 1 5h 2 1< o
)y YY)

3.Bubipkose C). JD

CepeIHbOKBAIPATUIHE

BIIXWJICHHS

25. 3amumite 3a gomomoroww GPSS World kxomanma BBOAMTH yMOBY, sKa
puU3Be/IE 10 3YNMHEHHS MPOLIECY MOEIIOBAHHS B MOMEHT, KOJIU TPAH3aKT HOMEP
28 HaMaraTUMEThCs YBIUTH 10 OJ10Ka HOMED 5.

26. 3anumrite 3a momomoror GPSS World; intepBanm yacy Midk TpaH3akTamu -
PIBHOMIPHO PO3MOAiJIcHa BEIUYMHA B iHTEepBaJi Bix 15 10 35; MoMeHT hopMyBaHHS
nepuioro Tpanszakta jgopiBHoe 200 OAMHUIIM MOJEIBHOTO 4Yacy; BChOT'O 3a 4ac
MOJIETIIOBAHHS IIMM omnepaTopoM Oyne 3reHepoBaHo 350 TpaH3aKTOB, MICIS YOTO
dbopMyBaHHSA TpPaH3aKTOB MPUIIMHUTHCS; YCIM 3T€HEPOBAHUM TpaH3aKTaM Oyje
PUCBOEHUI MPIOPUTET, PIBHUHN 7.7

27. 3amuurite 3a gonomorow GPSS World onepaTop ; TpaH3akT, 10 TOCTYIHB
B Iieii OJIOK, BHIAISAETbCS 3 MOJEII, 1 JIYWIBHUK 3aBEPIICHHS IPOIECY
MOJCITIOBAHHS, ITOYaTKOBE 3HAUCHHS SKOI'0 BCTaHOBIIOETHCS KoMaHIor0 START,
3MEHIIY€EThCS Ha |

(y 0s1aHKy BignmoBigeil BHUIIITH BipHY BiANMOBIAb OJJTHUM CJIOBOM)

28.3amumrite 3a qomomororw GPSS World oneparop uac 3arpumku TpaH3akTa -
BEJIMYMHA BUMAIKOBA, PIBHOMIPHO po3moiieHa B inTepsaii Big 30 mo 50

(y Os1aHKy BignmoBineil BIUIIITH BIpHY BiANOBiIb OJHUM pedeHHSIM)

29. 3amumnite 3a jgonmomororo GPSS World omeparop TpaH3akT Hamara€eThes
3ailHATH MpUiIaZ 3 HOMEPOM 5; SIKIIO MpUiaj 3alHATUN 1HIIMM TPaH3aKTOM, TO
TPaH3aKT, 110 MOCTYNUB, MOMIMIAETHCA B CIHCOK 3aTPUMKH I[OTO MpHIIANy, 1€



3HAXOJMTHCS 1O MOMEHTY 3BUIBHEHHS MpUiaay, MIiC/s YOro el TpaH3aKT 3aiimae
MpUJIaJ, 10 3BUIBHUBCS, 1 IPOJOBXKYE CBIA PyX JO HACTYIHOrO OJIOKY.

(y 01aHKy BiAnoBigeil BIUIIITH BIPHY BIANOBi/Ib OAHUM PEeYCHHSSIM)

30. 3anumriTe 3a pomomorow GPSS World omeparop;BunajicHHs TpaH3aKTa 3
yepru 3 iM'saM Jeck 1 3MeHIIeHHs 1i JOBKHUHU Ha 5.



6. MeToan HABYAHHSA
[Tpu BukIagaHHI HABYAIBHOI JUCIUTUTIHM BUKOPUCTOBYIOTHCS TaKi METOIH
HAaBYAHHI:

M1. Jlekuis ( guckycis, npoOjaeMHa)

M2. JITabopaTopHa poboTa

M3. [IpoGneMHe HaBYaHHS

M4. TIpoexTHe HaB4YaHHS (1HIUBIAyalIbHE, MaJl TPYIIH, TPYIIOBE)
MS35. On-naitH HaBYaHHS

Ta meTon KOHTPOJIIO:

MKI. TecryBanus

MK?2. KoHTposbHE 3aBJaHHS
MKS. Ex3zamen

MKG®6. 3anix

7. ®OopMH KOHTPOJII0
KosxHa 3 hopm KOHTpOIIIO Ma€e 0COOJIMBOCTI ¥ 3aJIeKUTh Bl METH, 3MICTY Ta
XapakTepy HaBYaHHS.
VY mporieci HaBUaHHS TUCITUTIIIHA BUKOPUCTOBYIOTHCSI HACTYITHI (pOpMH
KOHTPOJIIO:
e [loTOYHUI KOHTPOJB: YCHE ONMUTYBaHHs (1HAUBIAyalibHE, (DPOHTAIIBHE,
IpyINoBe), KOMIT'IOTEpHE TECTYBAaHHS, BUKOHAHHS pPO3pPaXyHKOBUX Ha
KOMIT FOTEP1 3T HO TPOrpamMu;
e [licymMKOBHIT KOHTPOJIb: TECTYBaHHS (3aJI1K) Ta €K3aMeH (TeOpETUYHE
3aBJlaHHS, PAKTUYHE 3aBJIaHHS, OMUTYBaHHS - CIliBOeciia)

8. Po3noain 6aniB, siki OTPUMYIOTH CTYI€HTH.
OrmintoBaHHS CTyeHTa BigOyBaeThes 3rinHo0 [lonoxkenns «IIpo ek3amenu Ta 3amiku
y HYBIll Ykpaiam» Big 27.02.2018 p. mporokon Ne 7 3 Tab.
CniBBiJHOIIEHHS] Mi)K HAIOHAJBLHUMM OIIHKAMHU i pedTHHIroM 3100yBada
BHUIIOI OCBITH

Omninka PeitiTuHr crynenra,
HAIliOHAJILHA oaan
Bigminuo 90 -100
Hoope 89 - 74
3ag0BiILHO 60 -73




He3anoBiibHO 0-59

Jlyis BU3HAuUEHHSI pEHTUHTY CTy/AeHTa (ciayxada) i3 3acBoeHHs quciuiuiinu Rync (mo 100 GaiiB)
onepkaHuii pedTwHr 3 arectamii (10 30 OamiB) AOJAETHCSA IO PEUTHHTY CTyJCeHTA (ciyxada) 3
HaBYaIbHOI po00TH Rup (10 70 6amiB): R quc = R up + R ar.
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