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crnenianbHicTs — 122 « Komn’1oTepHi HAYKID»
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PoGouya mporpama CcKJajieHa Ha OCHOBi OCBIiTHBO-TIPOQECIHHOI MpOrpaMu
«llITyunuit iHTeNeKT» MiATOTOBKM OaKanaBpiB ramysi 3HaHb 12 «IaopmartiiiHi
TexHOJOri», cremianpHocTi 122 « KoM’ oTepHi HayKr», 3aTBEPIDKEHOI BUeHOO pajoro
3YHY (mpotokon Ne9 Bin 15 wepsHst 2022 p.) i3 3MiHaMyl BIANOBIIHO 1O piILIEHHS
Buenoi pagu 3YHY (npotokon Nell Binx 26.06.2024p.).

Po6o4y MporpaMy CKJIaB HOLEHT KaelpH iHpOpMaliiHO-OOUMCIIOBATBHAX
CHCTEM i YIpaBJIiHHSA, KaH/. eKOH. HayK, TOLeHT [ puropii [ JIA A

PoGoua mporpama 3aTBep/DKeHa Ha 3acilaHHi KadeIpu iHpOpMaLIAHO-
0GUKCTIOBANBHIX CHCTEM | yrpaBiinHs, mpotokos Ne 1 Bix 27 ceprnst 2024 p.

B.o. 3aBimyBaua Kadeapu o
KaHJI. TeXH. HayK, JOLEHT /%/ - Z’%:/ Hanis BACHUJIbKIB

PO3rIsHyTO Ta CXBaleHO TPYIOK  3a0e3leyeHHS crneniagpHOCTl 122
«Komm’roTepHi Haykm» (potokon Ne 1 Bix 29 cepmust 2024 p.)

['onosa rpynu
3a0e3nedeHHs ClelialbHOCTI,
I-p TEXH. HAYK, Mpodecop Mupocias KOMAP

[apaHT 0CBITHBO-TIPOdECIHHOT

nporpamu «lLITy4HuM iHTETEKT»

KaHJI. TeXH. HayK, JOLEHT % Bacuis KOBAJIb



CTPYKTYPA POBOUYOI IPOIT'PAMU HABYAJIBHOI JIUCITUTLJIIHUA

«MOAEJKOBAHHA CUCTEM)>

1. OIINC AMCHUTIIJITHA «MOJAEJIIOBAHHS CUCTEM»

JAucnumiina — I'any3b 3HaHD, XapakTepucTHKA HABYAJbHOL
«MoaeoBaHHA CHemiaJbHICTD, TUCHHUILIIHA
cCHCTEM» CBO
KinekicTs kpenutiB — | ['amy3p 3HaHb — 12 Craryc TUCHMIUTIHU —
5 «IHdopmarriiini 000B’sI3K0Ba JUCIUILIIHA [TUKITY
TEXHOJOT11» npodeciiHol M ArOTOBKU
MoBa HaB4YaHHS — YKpaiHChKa
KinpKicTh 3aJ1IKOBUX CremianbHICTh — | Pik miarorosku: 3
MOJIYJIIB — D 122 «Kowmm’'torepni | CemecTp:
HayKN» Jlenna — 5
KuIbKiCTh 3MICTOBHX OCBITHBO- Jlexmii:
MOJYJIB — 2 npodeciitHa Henna — 30 rog.
nporpamMa JlabGopaTopHi 3aHATTS:
«Tyunuit Henna — 30 rog.
IHTEJIEKT»

3arajibHa KUIBKICTH
roauH — 150

CrymniHp BUIIOT
OCBITH — OakasiaBp

Camocriitna poOora:
Jlenna — 78 rox.
TpeHniHr:

Jlenna — 8 rop.
InuBinyansHa podora:
Jlenna — 4 rog.

Twxuesux roaud: 10,
3 HUX ayJIUTOpPHUX — 4
TOJI.

By miacyMKoBOro KOHTPOIIIO —
eK3aMeH

2. META TA 3ABJAHHSA JTUCHUIIJITHHU

«MOJAEJIIOBAHHA CUCTEM»

2.1. MeTa BUBYEHHSA AUCHHUILIIHA

Merta nucumrmiiau — GopMyBaHHS TEOPETUYHUX 3HAHB 3 OCHOB MOJICITIOBAHHS
CUCTEM, 3aCBOEHHS CTYJCHTAaMU OCHOBHHX ITiJIXO/IiB 1 MPUHIIUIIB MTOOYI0BU MOIETIeH
Ta HaJ0AHHSI HABUYOK TXHHOTO 3aCTOCYBAHHS JIJIsi BUPIIIEHHS 3aBJaHb MOJICIIOBAHHS,
10 BUHHUKAIOTh Y cdepi iHhopmaTH3aiiii.

2.2. 3aBJaHHA BUBYCHHSA JUCIUILIIHHA



- BMITH OyayBaTH MOJEJ CUCTEM MAacOBOI'O OOCIYroBYBaHHS, CUCTEMHOT
JUHAMIKH 1 ar€HTHO-OP1€HTOBAH1 MOJIEII;

- BMITH TIJITAHYBaTH 1 TIPOBOJUTH €KCIIEPUMEHTH 3 MOJEISAMH, MPUHAMATH
pIIIICHHS 32 pe3yJIbTaTaMHu MOJICTIOBAHHS;

- PO3YMITH TEOPETHUYHI Ta MPAKTHUYHI OCHOBHU METOIOJIOTIN 1 TEXHOJIOT1H
MOJICTIIOBaHHS Yy TMPOIECi JOCHIMDKCHHS, TIPOEKTyBaHHSI Ta  eKCIUTyaTaiii
iH(QOpMaIITHUX CUCTEM, TPOAYKTIB, CEpBICIB 1H(QOpPMAIIHUX TEXHOJOTIH, 1HIIMX
00’ €KTiB MpodeciitHOl AISITBHOCTI;

- aHali3yBaTH, Kiacu(iKyBaTH, MOPIBHIOBATHU METOAM Ta pe3yJbTaTH
MOJICITIOBAHHS B MPOIIEC] pO3B’sI3yBaHHS MPAKTUYHUX 3aBJIaHb;

— 3aCTOCOBYBAaTH I1HCTPYMEHTAJbHI 3acOOM MOJICIIOBAaHHS CKJIATHUX
00’€KTIB 1 CUCTEM.

2.3. HalimeHyBaHHSI Ta ONUC KOMIIETEHTHOCTeW, (POPMYBAHHHI KOTPHX
3a0e3ne4ye BUBYCHHS AMCUUILTIHA

3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIlisX.

CK4. 3paTHiCT BHUKOPHCTOBYBATH Cy4YacHI METOAM MaTE€MaTUYHOIrO
MOJICJIIOBaHHSI 00’€KTIB, MPOLECIB 1 SABUIL, PO3POOJIATH MOJAEII W aJIrOPUTMHU
YUCEIBHOTO PO3B’SI3yBaHHA 3aJad MAaTeMAaTHYHOTO MOJENIOBAHHSA, BpPaxOBYBaTH
NOXUOKH HAOJIMKEHOTO YMCETBbHOTO PO3B’I3yBaHHS NMPOPECIHHUX 3a7ay.

CKS. 3patHicTe 3AiMCHIOBaTH (OpMasi30BaHMM OMHC 3a7a4 JOCHIIKEHHS
orepailii B opraHi3aliiiHO-TEXHIYHUX 1 COI1aIbHO-€KOHOMIYHHUX CHUCTEMax PI3HOTrO
MpU3HAYEHHS, BHU3HAYaTH 1X ONTHUMaJIbHI  PO3B’S3KM, OyayBaTh  MOJEII
ONTUMAJILHOTO  YIPaBIiHHA 3 ypaxyBaHHAM 3MIH €KOHOMIYHOI  CHTYyaIlli,
ONTHUMI3yBaTH MPOIECH YTMPABIIHHSI B CHCTEMaX PI3HOTO MPHU3HAYEHHS Ta PIBHS
lepapxii.

CK7. 3naTHicTh 3aCTOCOBYBATH TEOPETUYHI Ta MPAKTUYHI OCHOBU METOHOJIOTI]
Ta TEXHOJIOTIl MOJICTIOBAHHS JUIS JIOCHIIPKCHHS XapaKTEPUCTUK 1 TIOBEIIHKHU
CKJIQJIHUX 00'€KTIB 1 CHCTEM, ITPOBOIUTH OOUHCITIOBAIBHI €KCIIEPUMEHTH 3 00POOKOIO
1 aHaI30M pe3yJIbTaTIB.

CK15. 3patHicTh 10 aHalmizy Ta (PYHKIIOHAJIBHOTO MOJIENIIOBaHHS Oi3HeEC-
MpoleciB, MOOYJOBM Ta MPAKTUYHOTO 3aCTOCYBaHHA (DYHKIIOHAJBHUX MOJENEH
OpraHi3aliifHO-eKOHOMIYHUX 1 BUPOOHUYO-TEXHIYHUX CUCTEM, METO/IIB OI[IHIOBAHHS
PHU3HKIB iX IPOCKTYBaHHS.

2.4. IlepenymMoBH /i1 BUBYCHHS TUCHHUILIIHH

BuBuenHss naHoro kypcy OasyeTrbcs Ha MaTepianax aucuuIuliH «OCHOBU
KOMIT'IOTEpHUX  Hayk», «YucenpbHi MeTOaW Ta mporpamyBaHHs», «Teopis
WMOBIPHOCTI Ta MAaTEeMAaTHYHA CTATUCTUKA», « CHCTEMHUN aHaTi3».

2.5. IIporpamHui pe3yibTaTH HABYAHHA
ITP3. BukopucroByBaTH 3HaHHS 3aKOHOMIPHOCTEH BHIIQJIKOBUX SBHII, iX
BJIACTUBOCTEH Ta omepaliii HaJl HUMH, MOJICJIEH BUIAJKOBUX MPOLECIB Ta Cy4aCHUX



MPOTrPaMHUX CEPEIOBHUII ISl PO3B’SA3YBAHHS 3a/1ad CTATUCTUYHOI OOpOOKHW JaHWX i
oOyI0BH MPOTHO3HUX MOJICIICH.

ITP7. Po3yMiTi IIPUHIMIIM MOJEIIOBAHHS OpraHi3allliHO-TEXHIYHMX CHUCTEM i1
orepariiii; BAKOPUCTOBYBATH METOJN JOCIIDKCHHS OIlepalliid, po3B’sS3aHHS OJIHO- Ta
OaraToKpuTepiaIbHUX  ONTUMI3AIIMHUX  3a7a4  JIHIMHOTO,  IUIOYHCEIBHOTO,
HEJIIHIMHOTO, CTOXaCTHYHOTO MMPOrPaMyBaHHS.

[1P8. BukopucToByBaTH METOIOJIOTII0 CHCTEMHOTO aHalli3y 00’ €KTiB, IPOIECIB
1 cucreM Uil 3aJad  aHali3y, IPOTHO3yBaHHS, YIPABIiHHA Ta IPOCKTYBaHHS
JUHAMIYHUX TIPOIECIB B MaKpPOCKOHOMIYHHUX, TEXHIYHUX, TEXHOJOTIYHUX 1
biHaHCOBUX 00’ €KTaX.

3. MPOIT'PAMA HABYAJIbHOI IUCIUILJITHA
«MOAEJIOBAHHA CUCTEM)

3Imicmosuit moodyav 1 — Mooeni cucmem

Tema 1. 3arajibHi M0JI0KeHHS Ta BU3HAYEHHS

[Mousarra cucremu. Ilomsarrts monemi. CriBBIZHOMIEHHS MIDXK MOJEIUIIO Ta
cucremoro. Kracudikamis wmoxeneit. Bumorm no wMopeneil. OCHOBHI  BUIU
MoJeItoBaHHsA. JleKoMIo3uIliss cucteM 1 mpocTip craHiB. OCHOBHI MiJIXOAH [0
MoOyJIOBH MOJENCH: JTHUCKPETHO-TIONIEBE MOJICIIOBAHHS; CHCTEMHA JIMHAMIKA;
areHTHe MojemtoBaHHs. [IpuHimmu noOyaoBu Mojenei. TeXHooriss MOASTIOBaHHS.

Tema 2. CepenoBuine moaeaoBanus Anylogic

OcHoBH1 MoxauBocTi mporpamu  Anylogic. IlpuHiun OaraTomiaxigHOTO
moxemtoBanHs. [aTepdeiic mporpamu Anylogic. Po6ora 3 manensmu. ['padiunmii
penakTop. IHTepakTUBHI eneMeHTH yrpaBiiHHA. CTaHgapTHI 010J10TEKH MPOrPAMH.
Bizyamni3zanisa pe3yiabTaTiB MOACIIOBaHHS. AHIMALIIS.

Tema 3. MoaeJii cucteM MacoBOro 00C,JIyropyBaHHs

XapakTepuUCTUKH CHCTEM MacoOBOTO OOCITYrOBYBaHHS: BXIJHUN MOTIK BHMOT,
oprasizauisi 4epru, npaBuia OOCIYrOBYBaHHS BHUMOI, BHUXIJHUN TMOTIK BHUMOT,
peXUMH POOOTH CHUCTEMH MAacOBOTO OOCIyroByBaHHs. Tumm Mojenedt cucteMm
macoBoro oOciyroByBaHHs. ®opmyna Jlurrina. OgHOKaHANBHI CHCTEMH MacOBOIO
oOcnyroByBaHHs. bararokaHaibHi CHCTEMH MacoBOro oOCIyroByBaHHA. Mepexi
CHUCTEM MacoBOro o0cimyroByBaHHs. OmnepalliiHuil aHalli3 MEpeX CHCTEM MacOBOTO
oOciyroByBaHHs. AHaJIi3 BY3bKHX MICILIb Y MEPEXIi.

Tema 4. Mepexi Ilerpi

IIpocti mepexi Ilerpi. Po3mitka mepexi Ilerpi. dopmanbHe BHU3HAYEHHS
mepex Ilerpi. MoaentoBanHs cucteM 3a gomnomororo mepex Ilerpi. Posmmpenns
npocTtux Mepex [letpi. dopmarizoBaHe 300pakeHHsT MOJIEN1 32 JOTIOMOTOI0 MEPEexKi
[Terpi. Po3mmpeHHss MOMXKJIMBOCTEM BY3/IIB MiJ 4Yac MOJENtoBaHHs. Po3mmpeHHs
MOXJIMBOCTEN JIyT Mij 4ac MOJEIOBaHHs. Po3mupeHHs MOXKIMBOCTEH MEPEXOIIB Mij
4yac MOJIEIIOBAHHS.



Tema 5. IMoBipHicHe MO1e/IIOBaHHA

Meton cratuctuuaux BunpoOyBanb (Monte-Kapno). ['enepaTopu BunaakoBux
yucen. Tumm TeHepaTopiB. MomaentoBaHHS BHUNAJAKOBUX TOMIA Ta JAUCKPETHUX
BeanurH. OCHOBHI pO3MOAUIM Ui JUCKPETHUX 1 HEMEPEPBHUX BETUYMH.
MopnentoBaHHSI HEMEPEPBHUX BHUMAJAKOBUX BEMMUMH. MeTom oOepHeHO1 (yHKIIII.
MogentoBanHs BumaakoBux —mporeciB. CraructuyHa o00poOka pe3ysbTaTiB
MOJICJIIOBAHHS: OI[IHIOBAaHHS WMOBIPHOCTI, pO3MOAUTY BHUIAJKOBOI BEIUMYMHH,
MaTEMaTUYHOTO CIOJMIBaHHS, JUCHEpPCii, KOpesliifHoro MoMeHTy. BusHaueHHs
KUTBKOCTI pealti3alliii IiJ Jac MOJCJIIOBAaHHS BHUIAJKOBUX BEJIWYWH: OI[IHIOBAHHS
HMOBIPHOCTI Ta CEpeIHHOTO 3HaUCHHS. [IopiBHAHHS IPOTOHIB MOJIEIII.

3Imicmosuii moodyav 2 — Imimauiiine mooenr06anHa

Tema 6. ImiTauiiine MOJe/IIOBAHHS

JIOLUJIBHICT BUKOPUCTAHHS IMITAlllTHOrO MojentoBaHHA. DopMyItoBaHHS
npoOJieMH Ta 3MICTOBHA MOCTAHOBKA 3ajayi. Po3po0iaeHHs KOHIENTYyaaIbHOT MOJEMI.
BuOip crynens geramsanii onucy o0’ekTta MozentoBaHHA. OmuC 3MIHHUX MOZEIIL.
dopmaiizoBaHe 300pa)KeHHsI KOHIENTyaldbHOiI Mozeni. Bubip 3acobiB peanizaiii
IMITalliHOI MoJieni. PO3po0sIeHHsI CTPYKTYpPHOI CXE€MH IMITalliHOT MOJIEN1 Ta OMHCY
il ¢ynkuionyBanHa. Ilporpamna peamzamis imitamidnoi mojem. IlepeBipka
JIOCTOBIPHOCTI 1 MPaBUJIBHOCTI IMITaliMHUX Mozenei. Bepudikaris Ta Bamigaris
Mozeni. [Iporpamue 3a0e3nedeHHs IMITAI[IHHOTO MOJISTTFOBaHHS

Tema 7. IlnanyBaHHSI Ta NPOBEJEHHA €KCIIEPUMEHTIB 3 MOJIEeJISIMHU

[IpoOnemu mnaHyBaHHS IMITAIIHHUX eKcriepuMeHTIB. OIIHIOBaHHS TOYHOCTI
pe3ynbraTiB MojemoBaHHsA. Dakropuuit mnaH. Jucmepciitnmii anamiz ANOVA.,
OcoOnuBoCTi mniaHyBaHHS ekcnepuMeHTIB. [loBHMI (aKTOpHUI EKCHEepHUMEHT.
JlBopiBHeBuii (aktopuuii mnan. PaxropHuii mwian 2X Tlomyk ekcTpeMalbHHX
3HAY€Hb Ha MOBEPXHI BIATYKY. [I[prckopeHHs mpoliecy IMITalliitHOr0 MOJEIIOBAHHS.

Tema 8. CucreMmHa quHamika

[lonarrs cumcremMHOro MHCIACHHSA. MeTon cucTemMHOI auHaMiku  JIx.
doppecrtepa. bazori enementu moaeni. Cucrema piBHsAHb. [liarpamu notokiB. Ilermi
3BOpPOTHOTO 3B’s13Ky. [Ipukiiagu noOya0Bu MOJENeH.

Tema 9. AreHTHe MO/IeJIIOBAHHS

ATeHTHUH MiIXiA A0 MOJEIIOBaHHS MpoleciB Ta cucteM. [IOHATTS areHta Ta
areHTHoi Mojem. [IOHATTS TeHepaTMBHOTO Ta BHUCXITHOTO MOJCIIOBAHHSA Ta iX
BIJIMIHHOCTI B1J] 1HIIKUX MapaurM MOJICTIOBaHHS. 3aCO0M areHTHOTO MOJIC/IFOBAHHS B
nporpami Anylogic. [IpakTruHe 3aCTOCYBaHHS areHTHOTO MOJIETIOBAHHS.

Tema 10. Moaeui cucTeM IITYYHOI'0 IHTEJICKTY
[TonsTTs mTyyHoro iHTenekty. Knacudikaiis MoAenen mTYyYHOro 1HTEJIEKTY.
CHUMBOJIBHI MOJIENi: BU3HAYEHHS Ta OCOOJMBOCTI; JIOT14YHI CUCTEMHM; MPOAYKIIIIHI



Mozeni. Mogeni, 3acCHOBaHI Ha 3HAHHAX: KaJApoBI Mojelni; OalleCiBChbKI MeEpexi;
eKcrepTHi cucteMu. Helipomepexi Ta 3BOpOTHE MOIIUPEHHS. 3aCTOCYBaHHS MOJAEIEH
MITYYHOTO 1HTENEKTy (0oOpoOka MpHPOAHOI MOBH Ta TOJOCOBI ACHUCTEHTH,
KOMIT'FOTEPHHUIA 31p 1 po3Mmi3HaBaHHs 00pa3iB; aBTOHOMHI Ta pOOOTOTEXHIUHI CUCTEMH,

MCAHUYHA I[iaFHOCTI/IKa Ta HpOFHOBYBaHHﬂ).

4. CTPYKTYPA 3AJIIKOBOI'O KPE/IUTY JUCIIUIIJIITHHA
«MOIEJIOBAHHA CUCTEM»

Jenna dhopma HaBUaHHS

KinbkicTh TOOUH

Jlex- | Jlabopa- | ImmuBi- | Tpeniar | Camoc- | KoHTpomipHi 3axoau
il TOpHI | AyanbHa TiliHa
3aHATTA | poboTa pobota
3MmicroBuii Monyib 1 — Mogeni cucteM
Tema 1. 3aransHi 2 2 4 8 OnuTyBaHHS I
ITOJIOKCHHA Ta BUBHAUYCHHS qac 3aHATTA
Tema 2. Cepenosuiie 2 4 8
moemoBanus Anylogic
Tema 3. Moneni cuctem 4 4 8
MacoBOTO 00OCITyTOBYBaHHS
Tema 4. Mepexi [letpi 2 8
Tema 5. ImoBipHiCHE 4 4 8

MOJETIOBAHHS

MICTOBHI MOJyJib 2 — IMiTalliiiHe MOJIETIOBaHHS

Tema 6. ImiTariiine
MOJIETIFOBAHHS

4

4

Tewma 7. IlnanyBanus
Ta IPOBEACHHS
EKCIEPUMEHTIB 3
MOJICJISIMU.

2

4

Tema 8. Cucremua
JUHAMIKA

Tema 9. Arentae
MOJIETFOBAHHS

Tema 10. Mopgemni
CHCTEM IITYYHOTO
IHTETIEKTY

2

4

8

8

OnuTyBaHHS Mij
4yac 3aHATTS

Pazom

30

30

78




TEMATHUKA JIABOPATOPHUX POBIT

JIabopaTtopHna po6ota Nel

Tema: IToOyaoBa 1 qocimkeHHs MoaeieH B cuctemi Anylogic

Mera: OTpuMaTH TpPaKTH4YHI HABUKH POOOTH B IPOTPAMHOMY CEPEIOBHIII
Anylogic.

JlaboparopHa podota Ne2
Tema: MopentoBaHHsS CHCTEM MacOBOTO OOCIIyTOBYBaHHS
Merta: HaBuntucsi CTBOprOBaTH MOJIENi CUCTEM MacOBOTO OOCITyTrOBYBaHHS.

JlaboparopHa pob6ota Ne3

Tema: IMOBipHICHE MOJIETIOBaHHS

Mera: HauuTHcs OCHIKyBaTH MOJENI CHUCTEM 3a JOMOMOTOI METOIY
Momnte-Kapio.

JIabopaTtopHa po6ota Ne4

Tema: Mopeii CHCTEMHOT IUHAMIKHA

Mera: HaBuuThcs CTBOprOBaTH MOJEi 3a JOIMOMOIOK METOAY CHCTEMHOI
JTUHAMIKH.

JlaboparopHa pob6ota Ne5
Tewma: [1nanyBaHHS IMITAlIHOTO EKCIEPUMEHTY
Mera: HaBuntucs mianyBaTH KOMIT I0T€PHI €KCIIEPUMEHTH

JlaboparopHna podota Neb

Tema: AreHTHE MOJICITFOBaHHS

Mera: Hapuutucs po3pobnaTu MOJeNl CHUCTEM Ha OCHOBI areHTHO-
OpPIEHTOBAHOTO MI1IX0Y.

6. CAMOCTIMHA POBOTA

CamocrTiiiHa po60Ta 3 TUCITUILIIHN CKJIQA€ThCS 3 1HAMBITyaTbHOTO 3aBIaHHS,
c(hOpMOBAHOIO 3 JBOX YACTHH:

OTIpAIlIOBaHHS JIITEpaTypH 3a 3aJ1aHOK0 TEMOIO 1 MATOTOBKA MPE3eHTaIlil
Buctyny (20% 3aranbHOI OLIHKH);

BUKOHAHHSI MPAaKTUYHOTO 3aBAaHHs (80% 3araiabHOi OLIHKH).

6.1. Ilepenik TeM Ha caMOCTIHE ONpPaLIOBAHHS:

1. Berym 10 cucteMHOTO MOZICTIOBAHHS: OCHOBHI KOHIIETIIIIT Ta
METO0JIOTi.

2. Knacudikariis moaeneii: nerepMiHOBaHI Ta CTOXaCTUYHI MOJIEII.

3. MopenoBaHHS €eKOHOMIYHUX CUCTEM: MPUKIAIH Ta IMAXOIH.

4, ImiTartiiine MOICIIIOBAaHHS: IHCTPYMEHTH Ta MPOTpaMHe 3a0e3eUCHHS.



5. CucteMHa quHaMiKa Ta ii 3aCTOCYBaHHS B yIPaBJIiHHI MM ATPUEMCTBOM.

6. MopentoBanHs B KiOepPi3UIHUX CUCTEMAaX: MPUHIIUITU Ta MPUKIA .

7.  ATreHTHE MOJENIOBaHHS: KOHIIEMIIIi Ta 3aCTOCYBaHHS B COLIIAIbHUX
CHUCTEMaXx.

8. Cucremu MacoBOT0 00CITYyTOBYBaHHSI: MOJICTIOBAHHS Ta aHAII3.

Q. MonentoBaHHS TPAHCTIOPTHUX CHCTEM: ONITUMI3aIlis Ta €(h)eKTHUBHICTb.

10.  JluckpeTHi MOeNi: OCHOBHI MIJXOAM Ta X 3aCTOCYBAaHHS.

11. MopenroBadHHsa 0O10JOTTYHUX CUCTEM: KJIIITUHHI aBTOMATH Ta 1HIII
MTIXO/IH.

12. CuenapHe MOJEIIOBAHHS JIJIsl CTPATETIYHOTO MJIaHYBaHHS.

13. Cucrtemu miATPUMKH NPUUHSTTS PIIIEHb HA OCHOBI MOJIEJIEH.

14. Bepudikarris Ta Baigamis MoJIeNICH: METOAH Ta MPOOIEMHU.

15. MogenroBaHHs CKIAIHUX CUCTEM: IMAXOIU 10 JEKOMIIO3HUIT Ta
arperaitiii.

16. MoaemtoBaHHS €KOJOTIYHUX CHCTEM: OCHOBHI METOAM Ta MPUKIIAIH.

17. MareMaTuuHi METOIU B MOJICJIFOBAaHHI €KOHOMIYHUX IPOIIECIB.

18. MogentoBaHHs B ray3i OXOPOHU 370POB's: MPOTHO3yBaHHS Ta
MJIaHyBaHHS PECYPCIB.

19. CroxacTu4HI MPOIECH B MOJICITIOBAaHHI CUCTEM.

20. IIpobmemMu MacmTabOBaHOCTI B MOJCTIOBAHHI BEJIUKUX CHCTEM.

21. Ponw monene#t y npoiieci NpUUHSTTS PillIeHb B YIPABIIHHI pU3UKAMH.

22. IuTepdeiicu Ta IHCTPYMEHTH IS Bi3yatizallii MOJEIeH.

23. MopentoBaHHA BUPOOHUYUX MPOIECIB: MIAXOAH 10 ONTHUMI3AIL].

24.  MeToau iMITaIITHOTO MOCTIOBAHHS JUIS aHAJII3Y YepT 1 3amaciB.

25. MopnenoBaHHS TOBEIIHKH CKIIAJIHUX CHCTEM B YMOBaX HEBU3HAYEHOCTI.

26.  AHaJi3 4yTJIMBOCTI MOJIEJICH: METOIU Ta 3aCTOCYBaHHSI.

27. IIporHO3yBaHHS Ta MOJCITIOBAHHS CHCTEM Y KPU30BHX CUTYaITisX.

28. MopenroBaHHS EHEPTeTUYHUX CUCTEM: BiJl TCHEpaIllii 10 CTIOKUBaHHS.

29.  Amnaiiz MepexeBUX CTPYKTYP 3a JOTIOMOTOIO MO/IEIICH.

30. ErnunHi acnekTH Ta BUKJIMKWA MOJCITIOBAHHS B COIliaIbHUX Ta
€KOHOMIYHUX CUCTEMaXx.

6.2. Y Mexax mpakTUIHOTO 3aBIaHHs HEOOXITHO 3A1MCHUTH TTOOYI0BY MOJIEITI
KOMIT FOTEPHOT CUCTEMHU SIK CUCTEMH MAacOBOT'0 00CIIyroByBaHHs. BapianTu 3aB/iaHb:

1. MopnentoBaHHSI Yepru Ha cepBepl 3 OJHUM OOCIYTOBYIOUHUM MPUCTPOEM
(cuctemu M/M/1) 1 anani3 yacy o4iKyBaHHS.

2. Po3pobka cumynsiitHoi MOJiei CHCTEMH MacOBOTO OOCIIYyTOBYBaHHS 3
KUJIbKOMa KaHajamu (cuctemu M/M/c).

3. [TobynoBa Ta aHami3 cucTeMu 3 OOMEKEHUM OOCITOM 4Yepru (CUCTEMHU
M/M/1/K) Ta nociiIyKeHHs BIIMOB.

4, Cumynsiuis CcUCTEMH 3 TPIOPUTETHUM OOCITYrOBYBaHHSAM 3asiBOK 1
JOCIIIJIKEHHS BIUTMBY NIPIOPUTETIB HAa Yac 0OOPOOKH.

S. AHani3 BIUIMBY 1HTEHCHMBHOCTI BXIJIHOTO TIOTOKY 3afBOK Ha

MPOIYKTUBHICTH CHCTEMH MacOBOT'0 0OCIIyrOBYBaHHS.



6. MopnentoBaHHs Ta aHalli3 MYJIbTUCEPBEPHOT CUCTEMH OOCIYTrOBYBaHHS 3
O0OMEKEHHM YHUCIIOM 00CIIyTOBYIOYHX IpUcTpoiB (cuctema M/M/c/K).

7. CTBOpEHHS MOJIETIi CHCTEMHU MacoOBOTO OOCIYTrOBYBAaHHS 3 0A€COBCHKUM
OHOBJICHHSIM ITapaMeTPIB 1 JOCIIHKEHHS 11 TOBETIHKH.

8.  Po3pobka cuMmymsiitHOI MOJENl CUCTEMHU MacoOBOTO OOCIYTrOBYBaHHS 3
PO3AUICHHSM 3asBOK Ha KJIACH.

9.  MogenoBaHHs Ta aHai3 CUCTEMH OOCIyrOBYBaHHS 3 IBOMa YepramMu Ta
OJIHIEIO0 TOYKOI O0CITYTrOBYBaHHS (CUCTEMH 3 IUKJITYHUM 0OCIIyTOBYBaHHSIM ).

10. Cumynsuis Ta aHaji3 CUCTEMH 3 MPIOPUTETOM Ha 4ac OOCIYTrOBYBaHHS:
BILJIMB HA 3aTPUMKH B CUCTEMI.

11. Po3poOka Ta MOJEIIOBAaHHS CHCTEMH MacOBOTO OOCIyIrOBYBaHHS 3
BIJIKJIAJICHUMH 3asiBKAMH Ta OOMEKEHHSIMHU Ha 4ac OY1KyBaHHS.

12. TlobynmoBa MojeNi CUCTEMH MAacOBOTO OOCIYrOBYBaHHSI 3 PE3€pPBHUMU
INPUCTPOSIMU Ta aHANII3 BIIMOB.

13. Cumynsiis BIUIMBY PI3HHMX TMONITUK OOCITYrOoBYBaHHS Ha €()EKTHBHICTDH
cuctemu (Hanpuknan, FIFO, LIFO, npiopurer).

14, MopenmoBaHHsl Ta aHali3 CHUCTEMH OOCIYyrOoBYBaHHS 3 BapiaTUBHHUM
4acoM 0OpOOKH 3asiBOK Ta MOTO BILJIMB HA IPOJYKTUBHICTD.

15. IloOymoBa Mozell CHCTEMH MacoBOr0 OOCIYyrOBYBaHHS JUJISi XMapHOIO
cepenoBuIIa 3 0aJaHCYBAHHSIM HaBaHTAXKEHHS.

16. AmHami3 MNPOAYKTHUBHOCTI CHCTEMH MacoOBOrO OOCIYroBYBaHHS 3
BUKOPHCTAHHAM MeTo1B cuMyJisaiii Monte-Kapio.

17. Cumynsiis Ta aHajli3 CUCTEMH 3 PO3JIUICHHSAM YepTy Ha KUIbKa MiI4epr 3
PI3HUMH MPIOPUTETAMH.

18. MopaentoBaHHS BIUTMBY BiIMOBU OJIHOTO 3 OOCIIYyTOBYHOYHX MPUCTPOIB HA
IPOAYKTHBHICTh MYJIbTUCEPBEPHOI CUCTEMH.

19. Pospobka mMojen CHCTEMH MAacOBOTO OOCIyrOBYBaHHS 3 JBOMAa THUIIAMHU
3asiBOK Ta pP13HUMU ITpaBUIaMU 00CITYyTrOBYBaHHS.

20. AHaJi3 CUCTEMH MacOBOTO OOCIIyTOBYBAaHHS 3 4acOM OYIKyBaHHS, IO
3aJIEKUTH BiJl KUTBKOCTI 3as1BOK Y Uep3i.

21. MopenoBaHHS Ta aHaji3 CHCTEMH MacOBOTO OOCIYrOBYBaHHS 3
(hiKCOBaHMM YacOM OOCITyTOBYBaHHS 3asBOK.

22. CumyIniis CUCTEMHU 0OCIyrOBYBaHHS 3 PYXOMOIO Ueproro (HarpuKIIa,
y TPAHCIIOPTHHUX CUCTEMAX).

23. IloOGymoBa Ta cHUMYJsLisT CHUCTEMH MAacOBOTO OOCIyroBYBaHHS 3
MO>KJIMBICTIO TIapaJIEIbHOTO OOCITYTOBYBaHHS 3asiBOK.

24, MogenoBaHHsI CHCTEMH MAacOBOTO OOCIyTOBYBaHHS 3 BaplaTUBHOIO
IHTEHCUBHICTIO HAJXOHKCHHS 3aBOK MPOTSATOM JTHS.

25. Amnani3 e(eKTHUBHOCTI PO3MOALTIEHOT CUCTEMH MacoBOTO
0OCIIyrOBYBaHHSI B YMOBaxX 3MiHHOTO HaBaHTaXCHHSI.

26. Cumyndamiss Ta  aHajli3  MYJbTUCEPBEPHOI  CHUCTEMH  MAacOBOIO
0OCIIyrOByBaHHS 3 BUTIAJKOBUM BUOOPOM cepBepa.

27. MopenoBaHHd CHCTEMH MacoBOro OOCIyroByBaHHS 3 Tlay3aMd B
00CITyroByBaHHI Yepe3 TEXHIUHI TEPEPBHU.



28. IlobymoBa Mojeni CHUCTEMH  OOCIYroByBaHHS 3  JIUHAMIYHUM
PU3HAYEHHSM pPecypciB Ha 00pOOKY 3asBOK.

29. Amnami3z MNOpPOAYKTUBHOCTI Ta 3aTPUMOK Yy CHCTEMI MacoOBOTO
00CIIyroByBaHHS 3 00MEXEHHIM Yacy 00CIyroByBaHHs (HAMIPHUKIA/, TAM-ayT).

30. MogentoBaHHsl Ta CHUMYJISIS CHCTEMH MacOBOTO OOCIYyrOBYBaHHS 3
PO3IIOIIIOM 3aIBOK Ha TPYNH I 00pOOKH IapajieibHO.

7. TPEHIHI" 3 JUCHUIIJITHA
Tema Tpeninry: MozentoBanHst poOOTH KOMIT IOTEPHUX CEPBEPIB.

Tpeninr nependadae BUKOHAHHS 1HIUBIYaJIbHOTO MPAKTUYHOTO 3aBJIaHHS, SIKE
omiHeThes 3a 100-0aIbHOIO MIKAJIOIO.

[Ipuknan iHAUBITYaTbHOTO MPAKTUYHOTO 3aBJAAHHS JIsl TPCHIHTY:

B kxomm’roTepHiil Mepexi € 1Ba cepBepH, L0 MPaIOTh NapaieiabHo. o
CEpBEPIB HAXOAUTH MOTIK 3aMUTIB, YaC MK SKUMU Ma€ €KCTIOHEHIIAIbHUM PO3IMO/ILIT
13 cepeaniMm 3HadueHHsIM 10 mc. TIoTik 3anuTiB MapuIpyTU3aTOPOM PO3IUIIETHCS HA
JIB1 YaCTHHH, CIIBBIJHOIICHHS MK sSKUMH cTaHOBUTH 1+0,1. KoxHuii cepep mae
OJIHAKOBY 4epry 3 oOMEKEHHSM 3a JOBXHHOI 110 15 3amutiB. SKio yepra 3aiiHsTa,
TO 3alUT OTPUMYE€ BIAMOBY B oOciyroByBaHHi. CepBepu OJHAKOBI 3a
OOYHUCITIOBANILHOIO TOTYXKHICTIO. Yac 0O0CIyroByBaHHS Ha KOXKHOMY 3 HHUX Mae
€KCIIOHEHIIaJIbHUI PO3NOALT 13 cepeHiM 3HaueHHsM 12 Mc. [1oOyayBaTu iMiTauiiHy
Mojeinb poboTu cepBepiB Mepexi mnporsroM 30 xBuiuH. HeoOXigHO OIIHUTH
CepelHI Yac OYiKyBaHHs OOCIyrOBYBaHHS Y KOXHIN 4ep3i, cepeiHl JOBXKUHU YepT,
MaKCUMaJlbHl JOBXUHHU 4Yepr, KOE(QILIEHTHU BUKOPUCTAHHS CEpPBEPIB, KUIbKICTh
3aMMTIB, Kl HE OYIKyBaJM OOCIYrOBYBaHHS y KOKHIM 4ep3l OKpEMoO, CepellHId Jac
0OCITyroByBaHHsI 3allUTIB HAa KOXHOMY CEpBEpl, KUIbKICTh 3alUTIB, L0 OTpUMAIU
BIIMOBY B oOciyroByBaHHi. [loOymyBaTu ricrorpamMu pO3MOIITY JOBXHH 4Yepr
3aJIeXKHO B1J] Yacy OUYiKyBaHHs OOCITYyrOBYBaHHS B HUX.

[Topsimok MpoBeICHHS TPEHIHTY:

1. BerynHa yacTiHA: 03HaHOMIICHHSI CTYJICHTIB 3 TEMOIO TPEHIHTOBOT'O 3aHATTS
1 BUa4a 3aBJIaHHs.

2. [IlpakThyHa 4YacTWHA: BUKOHAHHSA 3aBJAaHb CTYJACHTAaMH 3TigHO 3
1HAMBITYyJIbHUM 3aBJAHHAM; 0(DOPMIIEHHSI KOPOTKOT'O 3BITY.

3. [lixBeaeHHs MiAICYMKIB: 0OTOBOPEHHS PE3YJIbTaTiB BUKOHAHUX 3aBJaHb.

8.3ACOBM ONIHIOBAHHA TA METOAU AEMOHCTPYBAHHSA
PE3YJIBTATIB HABUAHHSA

Y  mpomeci  BUBYEHHS — JUCIUIUIIHU «MopentoBaHHSI ~ CHUCTEM»
BUKOPUCTOBYIOTHCS HACTYMHI 3acoOU OIIHIOBAHHS Ta METOAU JAEMOHCTPYBaHHS
pe3yJIbTaTiB HaBYaHHS:

— MOTOYHE TECTYBAHHS Ta ONUTYBAHHS;

— OIIIHIOBAHHSI PE3yJIbTaTIB Ta0OOPATOPHUX 3aBJIaHb;



— MOAYJIbHUN KOHTPOJIb;
- OIIIHIOBAHHSI BUKOHAHHS 3aBJaHb TPEHIHTY;
— €K3aMeH.

9. KPUTEPII, ®OPMU MOTOYHOI'O TA HIJICYMKOBOI'O KOHTPO.IIO

[TincymkoBuii 6an (3a 100-6apHOIO MIKAJIOW) 3 TUCHUILTIHU «MOaeIIOBaHHS
CHUCTEM» BH3HAYAETHCS SK CEPEIHHO3BAKCHA BEIUMYHMHA 3aJIC)KHO BiJl MUTOMOI Baru
KOYKHOT CKJIa/I0BOI 3aJ1IKOBOTO KPEJIUTY:

Mopyns 1 Mopyns 2 Monyns 3 Mopayns 4 | Monayinb
5
10% 10% 10% 10% 5% 15% 40%
IToToune Monaynb- ITotoune Monyinb- Tpeninr Camocriiina | Exzamen
OLIIHIOBAHHS HUN OLIIHIOBAHHS HUN pobora
KOHTPOJIb KOHTPOJTb
1 2
Omigka 10 Ominka 10 O1iHIOBaHHS 1. 20
BU3HAYAETHCS | TECTOBHX | BU3HAYAETHCS | TECTOBHUX | TpeHiHToBoro | [limroroBka | TeCTOBUX
SIK CEPEJTHE 3aBJaHb SIK CEPEJTHE 3aBJaHb 3aBIaHHS MIpEe3eHTallll | 3aBAaHb
apupmernyne | (mo 10 | apudmermune | (mo 10 3a 3a/1aHOI0 no 5
3 OILIHOK, OaiB 3 OIIIHOK, OaiB TEMAaTHUKOIO OaiB
OTPUMAHUX 32 | KOXKHE) | OTPUMAaHMX 332 | KOXKHE) 2. KOJKHE.
BHKOHAHHS 1 BHUKOHAHHS 1 BukonaHHus
3aXHUCT 3aXHUCT MPAKTHYHO-
1a00paTOPHHUX J1a00paTOPHHUX o
pobit (3 pobir (3 3aBIaHHS
poboTH) poboTH)

[I1xana OIIHIOBAHHS:

3a mKanoro 3a 3a mkanoro ECTS
3YHY HaI[lOHATHHOIO
IIKAJIOI0

90-100 B1JIMIHHO A (B1AMIHHO)

85-89 B (myxe mobpe)

75-84 Aobpe C (n06pe)

65-74 : D (3a10B1JIBHO)

60-64 SANOBIBHO E (moctatHpO)

35-59 FX (He3a10BUTEHO 3 MOXKIIMBICTIO TTOBTOPHOTO

) CKJIQJIaHH$ )
1-34 HESWIOBLILHO 77 E (HE3a0BUIHHO 3 00OB’I3KOBUM TIOBTOPHUM
KYpPCOM)




10. IHCTPYMEHTHU, OBJIAJJHAHHS TA ITPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHSA AKUX ITEPEABAYAC€ HABYAJIbBHA JUCHUIIJITHA

Ne HajimenyBaHHs Homep Temu

1. [TepconanbHMil KOMIT'IOTEP 3 OA30BUM MPOrPaMHUM 1-10
3a0€31eYCHHIM

2. [Taket mporpam Anylogic PLE 2-10

3. MynpTUMEIIMHNNA TPOEKTOP 1 EKpaH 1-10

4. Moodle, Zoom 1-10
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