MIHICTEPCTBO OCBITHU I HAYKU YKPATHU
3SAXITHOYKPAIHCHKHMIM HAITIOHAJIbHWIA YHIBEPCUTET
OAKYJIbTET KOMIT'FOTEPHUX [HOOPMALIMHMX TEXHOJIOT'THA

3ATBEPDKVIO
exan TETY KOMII FOTepHUX

—————

.
3ATBEPZI)KYIO N\
I[I/IpeKTop HanaJILHo-Hay‘KOBOFO IHCTHTYTY
HOBITHI %6 BlTHlX TGXHOJIOI‘II/I

QU

POBOYA ITIPOTPAMA

3 IUCUHUILTIHY «MOe/IIOBAHHS CHCTEM»)

CTYIiHb BHIIOI OCBITH — OakanaBp

rajgysb 3HaHb — 12 «IHdopmaniiini TexHo 10T
criemiansHicTs — 122 «Komn® OTEPHI HAYKH»
OCBITHBO-TIpoeciiina mporpama — «Komm’ I0TEpHI HAYKH»

Kadenpa inpopmauiiino-o6urcmopansaux crcren | YIIpaBIIiHHS

®opma | Kype | Cemectp | Jlekuii JlaGop. IPC | Tpeninr, | CPC | Pasom | Exs.
HaBYaHHS (rom.) | 3amsrra | (rox.) (rom.) (rom.) | (rom.) | (cem.)
(ronm.)
Jlenna 3 S 30 30 4 8 78 150 5
3aouyHa 3 S 8 - - - 138 150 6

Tepromnins — 3YHY
2024



PoGo4ya mporpama CKJaJeHa Ha OCHOBI OCBITHBO-TTPOGECIHOI  MPOrpamMu
«KoMIIoTepHi Haykuw» TIATOTOBKM OaKanaBpiB raiysi 3HaHb 12 «Iudopmariiiti
TeXHOJNOTiiY, crierjanpHocTi 122 « KoM I0TepHi HayKi», 3aTBEPUKEHOT Buenoro panoro
3YHY (potokosn Ne9 Bix 15 uepsns 2022 p.).

PoGouy mporpamy CKJIaB HOLEHT Kadenpu indopmaniHHO-00YUCITIOBATTBHIX
cuCTeM i yIIpaBIiHHSA, KaHJl. €KOH. HayK, JoleHT I puropii TJIAJIN

PoGoya mporpamMa 3aTBEpUKeHa Ha 3acillaHHi Kagenpu indopmauiiHo-
0GUMCITIOBANILHIX CHCTEM 1 yIpaBiliHHs, mpotokon Ne 1 Bix 27 cepnnst 2024 p.

B.o. 3aBinyBaua kadeapu
KaHI. TeXH. HayK, JOLEHT %{/% Hanis BACUJIBKIB

PO3rNIsiHyTO Ta CXBaleHO TpyMHoro 3abe3leveHHs cnemianbHOCTl 122
«Komm’1otepHi Hayku» (mpotokoi Ne 1 Bix 30 ceprnus 2024 p.)

["osoBa rpynu
3a0e3MeueHHs CIeliaIbHOCTI,
JI-p TEXH. HayK, Ipodecop Mupocias KOMAP

["apaHT OCBITHBO-TIPOQECIHHOT
nporpamu «KomIT’ 10TepHI HayKm»

KaHJI. TEXH. HayK, JOLIEHT ' Xpuctuna JITT THIHA-TOHYAPEHKO



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 kpeautiB — | ['amy3p 3HaHb — 12 Craryc TUCHMIUTIHU —
5 «IHdopmarriiini 000B’sI3K0Ba JUCIUILUIIHA [TUKITY
TEXHOJIOT1i» npodeciitHOl MArOTOBKU
MoBa HaB4YaHHS — YKpaiHChKa
KinpKicTh 3aJ1IKOBUX CremianbHICTh — | Pik miarorosku: 3
MOJIYJIIB — D 122 «Kowmm’torepHi | CemecTp:
HayKID» Jlenna — 5
3aouna — 5
KinbkicTh 3MiCTOBHX Cryminp Bumoi | Jlekmii:
MOJYJIB — 2 ocBiTu — OakanaBp | [enna — 30 rog.

3aouHa — 8 rog.
JlabGopaTopHi 3aHATTS:
Henna — 30 rog.
3aouna — 4 roj.

3arajibHa KUTbKICTb Camocriitna pobora:

roauH — 150 Jlenna — 78 rop.
3aouyna — 138 rog.
TpeHniHr:

Jlenna — 8 rog.
InuBinyansHa pobora:
Jlenna — 4 rog.

TwxueBux rogus: 10, By miacyMKoBOro KOHTPOIIIO —
3 HUX ayJauTOpHUX — 4 €K3aMeH
TOJI.

2. META TA 3ABJAHHSA JTUCHUIIITHHU
«MOJAEJIIOBAHHA CUCTEM»

2.1. MeTa BUBYEHHS AUCHHUILIIHA

Merta nucumrmiiau — GopMyBaHHS TEOPETUYHUX 3HAHB 3 OCHOB MOJICITIOBAHHS
CUCTEM, 3aCBOEHHS CTYJCHTaMH OCHOBHHX IT1JIXO/IIB 1 TPUHIIUIIB MOOYI0BU MOAETIEH
Ta HaJI0aHHS HAaBUYOK IXHHOT'O 3aCTOCYBAHHS ISl BUPIIICHHSI 3aBJaHb MOJICTIOBaHH,
10 BUHUKAIOTh Y cdepi iHhopMaTu3aiiii.



2.2. 3aBJaHHA BUBYCHHSA JUCIUILIIHYA

— BMITH OyJIyBaTH MOJEJI CUCTEM MAacOBOTO OOCIYrOBYBaHHS, CUCTEMHOI
JMHAMIKH 1 ar€HTHO-OP1€HTOBAH1 MOJIEII;

- BMITH TIJIAHYBaTH 1 TTPOBOJUTH €KCIIEPUMEHTH 3 MOJEISAMHU, MPUHAMATH
pilIeHHS 32 pe3yJibTaTaMi MOJICITIOBaHHS;

- PO3YMITH TEOPETHUYHI Ta MPAKTHUYHI OCHOBHU METOIOJIOTIN 1 TEXHOJIOTI1H
MOJICTTIOBaHHSI Yy TMPOIECi JIOCHIMKCHHs, TIPOEKTYBaHHSI Ta eKCIUTyaTarii
iHQOpMaIITHUX CUCTEM, TPOAYKTIB, CEpBICIB 1H(QOpPMAIINHUX TEXHOJOTIH, 1HIIMX
00’ €KTiB MpodeciitHOl A1SITBHOCTI;

- aHali3yBaTd, KIacu(iKyBaTH, MOPIBHIOBATH METOAM Ta peE3yJbTaTh
MOJICITIOBAHHS B MPOIIEC] PO3B’sI3yBaHHS MMPAKTUYHUX 3aBJIaHb;

— 3aCTOCOBYBAaTH I1HCTPYMEHTAJIbHI 3acO0M MOJENIOBAaHHS CKJIAQJHUX
00’€KTIB 1 CUCTEM.

2.3. HalimeHyBaHHSI Ta ONUC KOMIIETEHTHOCTel, (POPMYBAHHH KOTPHX
3a0e3nevyye BUBYCHHS TUCHHUILTIHA

CK4. 3paTHiCT BHUKOPHCTOBYBATH Cy4YacHI METOAM MaTE€MaTUYHOIrO
MOJICJIFOBaHHSI 00’€KTIB, MpPOLECIB 1 SABUI, PO3pPOOIATH MOJENl H alrOpUTMH
YUCENIbHOTO PO3B’S3yBaHHS 3aJlad MAaTeMaTUYHOTO MO/ICIIIOBAHHS, BPaxOBYBaTH
MOXUOKM HaOJUKEHOTO YUCEIIbHOTO PO3B’sI3yBaHHs MpodeCciitHuX 3a1a4.

CKS. 3patnicth 3aidicHIOBaTH (OpMali3oBaHUM OMHUC 3adad JOCIIIKEHHS
orepauiid B OpraHizalifHO-TEXHIYHUX 1 COLIAJIbHO-EKOHOMIYHUX CHUCTEMax PI3HOIrO
MpU3HAYEHHS, BHU3HAYaTH 1X ONTUMAJIbHI  PO3B’S3KM, OyayBaTh  MOJAEII
ONTUMAJILHOTO  YIPaBIiHHA 3 ypaxyBaHHAM 3MIH €KOHOMIYHOI  CHTYyaIlli,
ONTHUMI3yBaTH MPOIECH YTMPABIIHHSI B CHCTEMaX PI3HOTO MPHU3HAYEHHS Ta PIBHS
lepapxii.

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

CK15. 3patHicth 10 aHamizy Ta (YHKUIOHAJIBHOTO MOJEIIOBAHHS Ol3HEC-
MpoIIeCiB, MOOYJOBH Ta MPAKTUYHOIO 3aCTOCYBaHHS (DYHKIIOHAJLHUX MOJACIEH
OpraHi3aliifHO-eKOHOMIYHUX 1 BUPOOHUYO-TEXHIYHUX CUCTEM, METO/IIB OI[IHIOBAHHS
PHU3HKIB iX IPOEKTYBAHHSI.

2.4. IlepenymMoBH /i1 BUBYCHHS TUCHHUILIIHH

BuBuenHsi naHoro kypcy 0Oa3yeTbcsi Ha MaTepiajiaX AUCHUIUTIH «YucenbHi
METOIM Ta MpoTrpaMyBaHHs», «Teopis WMOBIPHOCTI Ta MaTeMaTHYHA CTATHCTHUKA,
«CucTteMHUN aHATI3Y.

2.5. IIporpamHui pe3yibTaTH HABYAHHA
[TP2. BukopucTtoByBaTH Cy4aCHUM MaTEMATUYHUU amapaT HENEPEpPBHOrO Ta
JTMCKPETHOTO aHalli3y, JIHIHHOI anreOpu, aHAIITHYHOI TeoMeTpii, B mpodeciiiHiii



JUSTIBHOCTI JUIsl PO3B’sI3aHHS 3aJjad TEOPETUYHOrO Ta MPUKIATHOTO XapaKTepy B
IpoIIeCi MPOEKTYBAHHS Ta peajtizarlii 00’ eKTiB iHpOopMaTH3aIlii.

[TP3. BukopucTOBYBaTHM 3HAHHS 3aKOHOMIPDHOCTEH BHUIAIKOBUX SBHUII, iX
BJIACTUBOCTEH Ta omepallii HajJ HUMH, MOJEJICH BUIAAKOBUX TPOIECIB Ta Cy9aCHHUX
IIPOTPAMHMX CEPEAOBHII IS PO3B’SI3yBaHHS 3aJay CTATHCTHYHOI OOpOOKH JaHUX 1
oOyI0BH MPOTHO3HUX MOJICIICH.

[TP7. Po3ymiTii IpUHIMIK MOJCIIOBAHHS OPTaHi3aIllifHO-TEXHIYHUX CHCTEM 1
orepalliif; BAKOPUCTOBYBATH METOJM JOCIIKEHHS orepalliid, po3B’si3aHHs OJHO- Ta
OaraTokpuTepialbHUX  ONTHUMI3alIMHUX  3aJa4  JIHIHHOTO,  IJIOYHCENIBHOTO,
HEJIIHIHHOTO, CTOXaCTUYHOIO MPOTpaMyBaHHS.

[1P14. 3acrocoByBatu 3HaHHs metonosorii Ta CASE-3aco0iB mpoekTyBaHHS
CKJIQJHUX CHUCTEM, METOJIIB CTPYKTYPHOTO aHali3y CHCTEM, 00’ €KTHO-OPIEHTOBAHOI
METO/IOJIOTIi MPOEKTYBaHHS TMpU PO3POOIN Ta JOCHIPKEHHI (DYHKI[IOHAIBHUX
MOJIesIel OpraHi3aliiHO-eKOHOMIYHUX 1 BUPOOHUYO-TEXHIYHUX CUCTEM.

3. MPOT'PAMA HABYAJIBHOI IUCHUILIITHU
«MOJAEJIIOBAHHA CUCTEM»

3Imicmosuit moodyav 1 — Mooeni cucmem

Tema 1. 3arajibHi M0J/103KeHHSI Ta BU3HAYEHHS

ITousarrs cucremu. Ilonarrts mopneni. CHIBBIAHOIIEHHS MK MOJIEIIO Ta
cucremoro. Kmacudikamis wmoxeneir. Bumorm 1m0 Mopeneit. OCHOBHI  BHIH
MoJeNtoBaHHs. JlekoMmo3uilisi cucteM 1 mpocTip craHiB. OCHOBHI MIAXOAM O
moOyJIOBH MOJCIEH: JTHUCKPETHO-TIOMIEBE MOJICTIOBAHHS, CHCTEMHA JIMHAMIKA,
areHTHe MojentoBanHd. [Ipuniunu noOyaoBu Mojesneit. TexHooriss MoIeToBaHHS.

Tema 2. CepenoBuuie Mmoae0BaHHst Anylogic

OcHoBH1 MoOxnuBOCcTI mnporpamu Anylogic. IlpuHuun OaraTomiaxigHOTO
MozenmoBanHsA. [HTepdeiic mporpamu Anylogic. Pobora 3 manensimu. I'padiunuit
penakTop. IHTepakTUBHI eneMeHTH yrpaBiiHHsA. CTaHgapTHI 010J10TEKH MPOrPAMH.
Bizyaunizanis pe3yiabTaTiB MOACIIOBaHHSA. AHIMALIIS.

Tema 3. MopeJi cucteM MacoBoro 00cJIyroByBaHHA

XapakTepUCTUKA CUCTEM MacOBOTO OOCIYrOBYBaHHS: BXIJHHM IMOTIK BHUMOT,
Oprasizaifisi 4epru, MpaBWia OOCIYyroBYBaHHS BHUMOT, BHUXIJHUH TMOTIK BUMOT,
peXXUMU POOOTH CHUCTEMH MAacOBOTO OOCIyroByBaHHs. Tumm Mojened cucreMm
macoBoro oOciyroByBanHs. ®opmyna Jlurrina. OpHOKaHAIBHI CUCTEMH MacOBOTO
oOcnyroByBaHHs. baratokaHaibHI CHCTEMH MacoBOTO 0OCITyroByBaHHSA. Mepexi
CHUCTEM MAacoBOro oOciayroByBaHHs. OmnepaliifHuil aHaii3 MEpek CHUCTEM MacOBOIO
00CIyroByBaHHs. AHaJI3 BY3bKUX MICIb Y MEPEXKI.

Tema 4. Mepexi Ilerpi
IIpocti mepexi Ilerpi. Po3mitka mepexi Ilerpi. dopmanbHe BU3HAYCHHS
Mepex Ilerpi. MoaentoBanHsa cucTteM 3a JonoMoror mepex Ilerpi. PosmmpenHs



npoctux Mepex [letpi. dopmarizoBaHe 300pakeHHsT MOJIEN1 32 JOTIOMOTOI0 MEpPexi
[Tetpi. Po3mmpenHss MOXIMBOCTEH BY3MIB MiJ Yac MOJAETIOBaHHS. Po3mmpeHHs
MO>KJIMBOCTEH TyT il YaC MOJIEIIOBaHHS. Po3mMpeHHsT MOKJIMBOCTEH MEPEXO/IiB ITi]T
4ac MOJICITIOBaHHS.

Tema 5. IMoBipHicHe MoO1e/IIOBaHHA

Merton cratuctuunux BUnpoOyBanb (Monte-Kapio). ['eneparopu BunaakoBux
yucen. Tunu reHepaTopiB. MoJieniOBaHHS BHUMAJKOBUX MOMIA Ta JUCKPETHUX
BenuurMH. OCHOBHI pO3NOAUIM JJIS JUCKPETHUX 1 HEMEpEepBHUX BEIUYMH.
MopnentoBaHHsl HEMEpPepBHUX BHUMAJAKOBUX BeJIMYMH. MeTton o0epHeHOol (GyHKIIII.
MopnentoBanHsi BuUnajakoBux rmporeciB. CratuctuyHa oOpoOKa pe3yJbTaTiB
MOJICJIIOBAHHS: OIIHIOBaHHS WMOBIPHOCTI, PpO3MOJIIY BHIIAJIKOBOI BEIUYUHH,
MaTEMaTUYHOTO CIOMIBaHHS, IUCHEpPCii, KOpeNAdliiiHoro MoMeHTy. BusHaueHHs
KUIBKOCTI peali3alliii MiJ 4ac MOJCJIIOBAHHS BUIAJKOBUX BEIWYWH: OI[IHIOBAHHS
HMOBIPHOCTI Ta CepeAHBOr0 3HaUeHHs. [[opIBHIHHS NPOrOHIB MOJIEI.

3Imicmosuii moodynav 2 — Imimauiiine mooent06anH:

Tema 6. ImiTauiiine MOJe/IIOBAHHS

JIOLUIBHICT BUKOPUCTAHHS IMITAI[IHHOTO MOAENIOBaHHA. DOpMyIIOBaHHS
npoOsemMu Ta 3MICTOBHA MOCTaHOBKA 3a/1ayi. Po3po0aeHHsT KOHIENTYyalbHOI MOJIEI.
Bubip crymens geramizaiili onucy o0’ekta MojentoBaHHA. Omuc 3MIHHUX MOJENI.
dopmarizoBaHe 300pakeHHsI KOHIIENTyalnbHOI Mozemi. Bubip 3aco6iB peanizariii
IMiTaiiiHOi Mozeni. Po3po0sieHHsT CTPYKTYpHOT CXeMH 1IMITaIlIiHOT MOJIEJ1 Ta OMUCY
il ¢ynkuionyBanHa. Ilporpamna peamzaris imitamiinoi mojem. IlepeBipka
JIOCTOBIPHOCTI 1 MPaBWJIBHOCTI IMITaIiHUX Mojenei. Bepudikaris Tta Bamigamis
mozeni. [Iporpamue 3a0e3neueHHs IMITAI[IHOTO MOJISTIOBAaHHS

Tema 7. IlnanyBaHHSI Ta NPOBeICHHA €KCIIEPUMEHTIB 3 MOIeJISIMHU

[IpobGyiiemu miaHyBaHHS IMITAIIMHUX €KCIepUMEHTIB. OIliHIOBaHHS TOYHOCTI
pe3ynbraTiB MojemoBaHHs. Pakropuuit mnaH. ucmepciviauii anamiz ANOVA.,
OcoOnuBOCTI MiaHyBaHHs ekcnepuMeHTIB. [loBHMI (haKTOpHUN EKCIEpHUMEHT.
JBopiBHeBuit (aktopuuii mnan. PaxtopHuii miaan 2X Tlomyk ekcTpeMalbHHX
3Ha4YeHb HA MOBEPXH1 BIATYKY. [IpucKkopeHHs mporecy iMiTaliiHOTO MOJEIIIOBaHHS.

Tema 8. CucremHa 1uHamika

ITOHATTS CHCTEMHOro MHUCIICHHSA. Meron cHCTeMHOI JuHaMikd K.
doppecrtepa. bazosi enementu Mojaeni. Cucrema piBHsAHb. Jliarpamu notokiB. Ilerimi
3BOpPOTHOTO 3B’s13Ky. [Ipukitagu moOya0Bu MOJENEH.

Tema 9. AreHTHe MOJI€JTIOBAaHHA

ATEeHTHMI MIJIX1J 10 MOJIeNOBaHHS TpoiieciB Ta cucteM. [IoHSTTS areHta Ta
areHTHOT Mojenil. [IoHATTS TeHepaTMBHOIO Ta BHUCXIJHOTO MOJCIIOBaHHS Ta iX
BIJIMIHHOCTI B1J] 1HIIKUX MapagurM MOJISTIOBaHHS. 3aCO0M areHTHOrO MOJIC/IFOBAHHS B
nporpami Anylogic. IIpakTiuHe 3acTOCyBaHHS ar€HTHOTO MOJICTFOBAHHSI.



Tema 10. Mopaesti cucTteM IITY4YHOT 0 IHTEJIEKTY

[TonsTTs mtyyHoro iHtenekty. Knacudikaiiss Moaenel mTy4HOro 1HTEIEKTY.
CUMBOJBHI MO BHU3HAUEHHS Ta OCOOJMBOCTI; JIOT1YHI CHUCTEMH; MPOTYKIIHHI
moneni. Mopeni, 3aCHOBaHI Ha 3HAHHSAX: KaJpoBl Mojelni; OailleciBChbKI MEpexi;
eKcIepTHi cucteMu. Helipomepexi Ta 3BOpOTHE MOIIUPEHHS. 3aCTOCYBaHHS MOJEIEH
MITYYHOTO 1HTENEKTy (0OpoOka mpHpPOAHOI MOBH Ta TOJOCOBI ACHUCTEHTH,
KOMI'TOTEPHUM 31p 1 pO3Mi3HaBaHHS 00pa3iB; aBTOHOMHI Ta POOOTOTEXHIYHI CHCTEMH,
MeIWYHA J1arHOCTUKA Ta IPOTHO3YBAHHSA).

4. CTPYKTYPA 3AJIIKOBOI'O KPEIUTY JUCIIUIIJITHHN
«MOJAEJIIOBAHHA CUCTEM»

JlenHa ¢popma HaBYAHHS

Kinekicts ronma

Jlex- | Jlabopa- | Immuei- | Tpeniar | Camoc- | KoHTposbHi 3axoau
i TOpHI | JyanbHa TillHA
3aHATTSA | poboTa pobota
3mictoBuii Moaynb 1 — Mogeni cucteM
Tema 1. 3aransHi 2 2 4 8 OnuTyBaHHS Tij
ITOJIOKEHHS Ta BU3HAYEHHS 4ac 3aHATTA
Tema 2. Cepenosuiie 2 4 8
mozesoBants Anylogic
Tema 3. Mopei cucteM 4 4 8
MacoBOT0 00CITyTOBYBaHHS
Tema 4. Mepexi [letpi 2 8
Tema 5. ImoBipHicHE 4 4 8
MOJIEIIOBAHHS
3micToBuit MOAYIb 2 — IMiTalliiHe MOJICITIOBaHHS
Tema 6. ImiTawiiine 2 4 2 4 8 OnutyBaHHS 111
MOJETIOBAHHS 4ac 3aHATTA
Tema 7. IlnanyBanas 2 4 8
Ta NPOBEACHHS
EKCIIEPUMEHTIB 3
MOJICIISIMM.
Tema 8. Cucremua 4 4 8
JUHAMIKA
Tema 9. Arenrtne 4 4 7
MOJICTIOBAHHS
Tema 10. Mogeni 2 2 7
CUCTEM IITYYHOI'O
THTETIEKTY
Pazom 30 30 4 8 78




3aouyHa ¢opmMa HaBUAHHS

Kinexicte rogua
Jlexmii Jlabopatopni | CamocriitHa
pobotu pobora
3micToBuit Mmoayiab 1 — Moneni cuctem

Tema 1. 3aranbHi OJI0KEHHS Ta BU3HAYECHHS 2 14
Tewma 2. CepenoBuiie MojaentoBanHs Anylogic 2 14
Tema 3. Mogeii cuCTEM MacOBOIO 2 2 14
00CITyrOBYBaHHS

Tema 4. Mepexi [letpi 14
Tema 5. IMOBipHICHE MOJICTFOBaHHSI 1 14

3micToBUi MOyIb 2 — IMiTaliiiHe MOIETIOBAHHS

Tema 6. ImiTawiiine MOIETIOBAHHS 2 14
Tema 7. [lnanyBaHHS Ta MPOBEICHHS 14
eKCHepI/IMCHTiB 3 MOICIISIMUA.

Tema 8. CucremHa nuHaMika 1 14
Tema 9. AreHTHE MOJIETFOBaHHS 13
Tema 10. Mozeni cucteM MTYYHOTO iHTETEKTY 13
Pa3zom 8 4 138

TEMATHUKA JIABOPATOPHHUX POBIT

Jlaboparopna podota Nel

Tema: IToOynoBa i qociimpkeHHs Mojeneit B cucteMi Anylogic

Mera: OTpuMatd NpakTUYHI HAaBUKU POOOTH B MPOTrpaMHOMY CEpPEIOBHIII
Anylogic.

Jlaboparopna podota Ne2
Tema: MonentoBaHHSI CUCTEM MAacOBOT'0 OOCITYTOBYBaHHS
Merta: HaBuuTtucst CTBOprOBaTH MOJIEN CUCTEM MacOBOTO OOCITYyTrOBYBaHHS.

JlabopaTtopHna po6ota Ne3

Tema: IMoBipHICHE MOJCTIOBAaHHS

Meta: HaBuuTtHCca HOCHIKYBaTH MOJENI CHCTEM 3a JOMNOMOIOI0 METOAY
Momnre-Kapio.

JlaboparopHna pobdota Ned

Tema: Mopeini CUCTEMHOI JUHAMIKHA

Mera: HaBuuTHCS CTBOPIOBATH MOJICTi 3a JIONMOMOTOI0 METOIY CHCTEMHOI
TUHAMIKH.

JlaboparopHa pob6ota Ne5
Tema: [lnanyBaHHS IMITallIHHOTO €KCIIEPUMEHTY
Merta: HaBunTucs miiaHyBaTH KOMIT FOTEPHI €KCIIEPUMEHTH



JlaboparopHa podota Ne6

Tema: AreHTHE MO/ICIIFOBaHHS

Mera: Hapumtncs po3poOmaTh MoOjem CHUCTEM Ha OCHOBI areHTHO-
OpIEHTOBAHOTO MiIXOMY.

6. CAMOCTIMHA POBOTA

CamocriiiHa po0oTa 3 JUCHUIUIIHU CKIAJA€ThCs 3 3aBAaHHS, COPMOBAHOIO 3
JIBOX YaCTHUH:

— OTIPAITIOBAHHS JIITEPATypH 3a 3aIaHOI0 TEMOIO 1 MATOTOBKA Mpe3eHTAIlil
Buctyny (20% 3aranbHOI OLIHKH);

— BUKOHAHHS MPaKTUYHOTO 3aBaaHHs (80% 3arajibHO1 OLIIHKH).

6.1. Ilepenik TeM Ha caMOCTIiHE ONPALIFOBAHHSA:

1. Berym 10 cucteMHOTo MOZICNIOBAHHS: OCHOBH1 KOHIIETIIIT Ta
METO/I0JIOTIi.

2. Knacudikariis Mojeneii: n1erepMiHOBaH1 Ta CTOXaCTUYHI MOJIETI.

3. MonentoBaHHSI EKOHOMIYHUX CUCTEM: MPUKIIATU Ta M1AXOIH.

4, ImiTariiine MOICITIOBaHHS: IHCTPYMEHTH Ta MPOTpaMHe 3a0e3MeUeHHS.

S. CucremHa quHaMika Ta i 3aCTOCYBaHHS B YIPABIIIHHI MiIITPUEMCTBOM.

6. MopnentoBaHHs B KiOep()i3WUHUX cUCTEMAaX: MPUHIUITU Ta TPUKIIA]IH.

1. ATEHTHE MOJICJIFOBaHHS: KOHIICTIIi Ta 3aCTOCYBaHHS B COILIaIbHUX
CHCTEMaXx.

8. CucreMu MacoBOTO OOCITYyTOBYBaHHS: MOJICITIOBAHHS Ta aHAI3.

Q. MopentoBaHHSsI TPAHCIIOPTHUX CUCTEM: ONTHUMI3allis Ta €(DEKTUBHICTb.

10.  JluckpeTHi MOeni: OCHOBHI MiJXOAM Ta X 3aCTOCYBaHHS.

11. MopaemroBaHHs O10JIOTIYHUX CUCTEM: KIIITHHHI aBTOMATH Ta 1HIII
1IXO/TH.

12. CuenapHe MOJICIOBAHHS JIJIsl CTPATETIYHOTO TUIAHYBaHHS.

13. Cuctemu miATPUMKH MPUUHSTTS PIIIEHb HA OCHOBI MOJIEJICH.

14. Bepudikaris Ta Bamigais MOACICH: METOIU Ta MPOOIEMH.

15. MopenroBaHHS CKIIAAHUX CUCTEM: ITIAXOMH 10 JEKOMIIO3HUIIT Ta
arperartii.

16. MopuentoBaHHs €KOJOTTUHUX CUCTEM: OCHOBHI METOJIU Ta MPUKIIAJIHN.

17. MareMaTuuHi METOIU B MOJICJIFOBaHH1 €KOHOMIYHUX TPOIIECIB.

18. MopaentoBaHHS B raixy3i OXOPOHH 370POB's: MPOTHO3YBAHHS Ta
MJIaHyBaHHS pECypCiB.

19. CroxacTuyHi MPOIIECU B MOJICTIOBAHHI CUCTEM.

20.  IIpoGmemu macmTabOBaHOCTI B MOJICTIOBAHHI BEJIMKUX CUCTEM.

21. Ponb moneneit y npoiieci OpUUHSTTS pIlIEHb B YIPABIIHHI pU3UKAMH.

22. Iurepdeiicu Ta IHCTPYMEHTH IS Bi3yani3allii MOJEICH.

23. MogentoBaHHs BUPOOHUYHUX MPOLIECIB: MIAXOAHN 10 ONTHMI3allii.

24. Metoau iMITAIliiHOTO MOJIEITIOBAHHS JJIS aHAJII3y Yepr 1 3amacis.

25. MopentoBaHHS MOBEIIHKH CKIQHUX CUCTEM B yMOBaX HEBU3HAYEHOCTI.



26.  AHaji3 4yTJIUMBOCTI MOJIeJIel: METOIU Ta 3aCTOCYBaHHS.

27. IIporHO3yBaHHS Ta MOJCITIOBAHHS CUCTEM Yy KPU30BUX CUTYAIIisIX.

28. MogenoBaHHS €HEPTeTUYHUX CUCTEM: B1JI TeHepallii 40 CIIOKUBaHHS.

29.  Amnaii3 MepexeBUX CTPYKTYP 3a JOTIOMOTOIO MOIEIICH.

30. ETwnuni acriekTH Ta BUKJIUKH MOACIIOBAHHS B COLIAJIbHUAX Ta
€KOHOMIYHHX CHCTEMAX.

6.2. Y Mexax mpakTUYHOTO 3aBJIaHHs HEOOX1THO 3IMCHUTH TTOOYI0BY MOJIET1
KOMIT FOTEPHOT CUCTEMHU SIK CUCTEMH MAacOBOI'0 00CIIyroByBaHHs. BapianTu 3aBiaHb:

1. MopnentoBaHHsl Yepry Ha cepBepl 3 OJHUM OOCIYTOBYIOUUM MPUCTPOEM
(cuctemu M/M/1) 1 aHami3 yacy O4YiKyBaHHS.

2. Po3pobka cumymsiiiHoT MOJenl CHCTEMHU MacoBOTO OOCITYTOBYBaHHS 3
KUJIbkoMa KaHajgamu (cuctemu M/M/c).

3. [ToOynoBa Ta aHai3 CUCTEMU 3 OOMEXKEHUM OOCSITOM Yepru (CUCTEMH
M/M/1/K) Ta nocmiaKeHHs BiJIMOB.

4, Cumynsiuis cuUCTEMH 3 TPIOPUTETHUM OOCITYrOBYBaHHSAM 3asiBOK 1
JOCIIIJIPKEHHS BIUTMBY NPIOPUTETIB HA Yac OOPOOKH.

S. AHani3 BIUIMBY 1HTEHCHMBHOCTI BXIJIHOTO TIOTOKY 3aBOK Ha
MPOAYKTUBHICTh CHCTEMH MacOBOTO OOCITyrOBYBaHHSI.

6. MopenroBaHHS Ta aHali3 MYJbTUCEPBEPHOI CHCTEMHU OOCITyTOBYyBaHHS 3
O0OMEKEHUM YHUCIIOM 00CIyToBYIOUrX MpUcTpoiB (cuctema M/M/c/K).

7. CTBOpEHHS MOJIEJI CUCTEMU MacoBOTO OOCIYroBYBaHHS 3 02€COBCHKUM
OHOBJICHHSIM IapaMeTPiB 1 JOCTIHKEHHS 11 TOBEIIHKHU.

8. Po3pobka cumymsiiiHoi MOJenl CUCTEMHU MacoBOTO OOCITyTOBYBaHHS 3
PO3IJICHHSIM 3asiBOK Ha KJIacH.

Q. MopnentoBaHHS Ta aHaJi3 CUCTEMHU OOCITYTOBYBaHHS 3 BOMA YepraMu Ta
OJIHIEI0 TOYKOIO 00CITyTOBYBAaHHS (CUCTEMH 3 LIMKJIIYHUM OOCITYyTOBYBAaHHSIM ).

10. Cumynsmia Ta aHali3 CUCTEMH 3 MPIOPUTETOM Ha Yac 0OCITyrOBYBAaHHS:
BIUIMB Ha 3aTPUMKH B CUCTEMI.

11. Po3poOka Ta MOJEIIOBaHHS CHCTEMH MacOBOTO OOCIyTrOBYBaHHS 3
BIJIKJIQJICHUMH 3asBKaMH Ta OOMEKEHHSIMU Ha Yac OYiKyBaHHS.

12. TloOymoBa Mozel CHUCTEMH MAacOBOTO OOCITYTOBYBaHHS 3 PE3CPBHUMU
NPUCTPOSIMU Ta aHAMI3 BIJIMOB.

13. Cumynsuis BIUIMBY PI3HHMX IMOJITUK OOCITYroBYBaHHS Ha €()EKTHBHICTb
cuctemu (Hanpukian, FIFO, LIFO, npiopurer).

14. MogentoBaHHs Ta aHali3 CHUCTEMH OOCIYrOBYBaHHS 3 BaplaTMBHUM
4acoM 00pOOKHM 3asBOK Ta HOTO BILJIMB HA TIPOYKTUBHICTD.

15. TloGynmoBa mojeni CHUCTEMH MAacoBOTO OOCIyrOBYBaHHS JJII XMapHOTO
cepeoBHILa 3 OaTaHCYBaHHSIM HaBAHTAXCHHS.

16. AmHami3 MNpPOAYKTHMBHOCTI CHCTEMH MAacoOBOrO OOCIYroBYBaHHS 3
BUKOPUCTAaHHAM METOIB cuMyisiii Monre-Kapiio.

17. Cumynsuis Ta aHajli3 CUCTEMH 3 PO3IUICHHSAM YEpTy Ha KuIbKa Mia4epr 3
PI3HUMHU MPIOPUTETAMH.

18. MonuentoBaHHs BIUIMBY BiIMOBH OJHOTO 3 OOCIIYTOBYIOUUX MIPUCTPOIB HA
MPOYKTUBHICTh MYJbTUCEPBEPHOI CUCTEMHU.



19. Po3pobka Mojeni CUCTEeMH MacoBOTO OOCIIYyTrOBYBaHHS 3 JJBOMa THIaMU
3asBOK Ta PI3HUMHU MPABUIIAMH 0OCITyTOBYBaHHS.

20. AHai3 CUCTEMH MAacOBOTO OOCIIYTOBYBaHHS 3 9YacOM OYiKyBaHHS, IO
3aJIeKUTD BiJl KITBKOCTI 3asIBOK y 4ep3i.

21. MopenoBaHHA Ta aHali3 CHCTEMH MAacOBOTO OOCIYrOBYBaHHS 3
(dhiKCOBaHMUM YacOM OOCITyTOBYBaHHSI 3asBOK.

22. Cumyndiis CUCTEMHU O0OCIyrOBYBaHHS 3 PYXOMOIO Ueproro (HalpuKIa,
y TPAHCIIOPTHUX CUCTEMAX).

23. IlobymoBa Ta CHUMYJAIiS CHCTEMH MacoOBOTO OOCIyrOBYBaHHSA 3
MO>KJIMBICTIO TTApaJIEIbHOTO OOCITYTrOBYBaHHS 3asIBOK.

24. MopnenoBaHHS CHUCTEMH MAacOBOTO OOCIYrOBYBaHHsS 3 BapilaTHUBHOIO
IHTEHCUBHICTIO HAJXOPKCHHS 3asBOK MPOTSATOM JTHS.

25. AmnHani3 e(eKTUBHOCTI PO3MO/IIEHOT CUCTEMH MacoBOTO
00CIIyrOByBaHHS B YMOBaxX 3MiHHOTO HaBaHTaXCHHSI.

26. Cumyndamis Ta  aHaji3  MYJbTHCEPBEPHOI CHUCTEMH  MAacOBOTO
0OCIIyrOoByBaHHS 3 BUIIAJKOBUM BHOOPOM cepBepa.

27. MopenoBaHHs CHCTEMH MacOBOTO OOCIyroByBaHHS 3 Tlay3amMH B
00CIyroByBaHHI Yepe3 TEXHIUHI IEPEPBHU.

28. IloOymoBa Mopeni cUCTeMH OOCITYrOBYBaHHA 3 JAHHAMIYHUM
MPU3HAYEHHSIM PECYPCIB HA 0OPOOKY 3as1BOK.

29. AmHami3 MNOpOAYKTUBHOCTI Ta 3aTPUMOK Yy CHUCTEMiI  MacOBOIO
00CITyroByBaHHS 3 0OMEKEHHSIM Yacy 00CIyroByBaHHS (HAIpUKIIA, TaliM-ayT).

30. MopenoBaHHsT Ta CHUMYJISIIS CHCTEMH MacOBOTO OOCIyrOBYBaHHS 3
PO3MOILIOM 3asBOK Ha TPYIH JIJIsi OOPOOKH MmapasneibHo.

7. TPEHIHI 3 JTUCIIUAIIJIITHA
Tewma Tpeninry: MojentoBaHHs poOOTH KOMIT FOTEPHUX CEPBEPIB.

Tpeninr nependavae BUKOHAHHS 1HAUBIAYaIbHOTO TPAKTUYHOTO 3aBJAHHS, SKE
owiHoeThes 3a 100-0aIbHOIO IKAJIOKO.

[Tpuknas iHAUBIYaTEHOTO MPAKTUYHOTO 3aBJIaHHS JIJISl TPEHIHTY:

B xomm’iorepHiii Mepexi € ABa CepBEpH, IO MPAIOITh HapaienabHo. J[o
CepBEpiB HAAXOAUTH MOTIK 3aIIUTIB, YaC MK SKUMH Ma€ SKCITOHSHINAIBHUN PO3IOLT
13 cepenHiM 3HaueHHAM 10 mc. [IoTik 3anmuTIB MapuIpyTU3aTOPOM PO3AUISAETHCS Ha
JIB1 YaCTUHH, CIIBBIJHOIICHHS MK sSIKUMH cTaHOBUTH 1+0,1. KoxxHuii cepep mae
OJIHAKOBY 4Uepry 3 OOMEKEHHsM 3a JOBXHHOIO A0 15 3amuTiB. SKiio uepra 3aiHATA,
TO 3alUT OTPUMYE BIAMOBY B oOciyroByBaHHi. CepBepu OJHAKOBI 3a
OOYHMCITIOBANILHOIO TOTYXHICTIO. Yac 0O0CIyroByBaHHS Ha KOKHOMY 3 HHX Mae
€KCIOHEHIIaJIbHUI PO3MOALT 13 cepeHiM 3HaueHHsM 12 Mc. [1oOyayBaTu iMmiTauiiHy
MoOJeab poboTH cepBepiB Mepexi nporsroM 30 xBuianmH. HeoOXigHO OIIHHUTH
Cepe/Hiil yac O4iKyBaHHsS OOCIyroBYBaHHS y KOXKHIN uep3i, Cepe/iHi JOBXKUHU Uepr,
MaKCHMajbHI JOBXHUHU Yepr, Koe(]IilleHTH BHUKOPUCTAHHS CEpBEPIB, KIJIBKICTh
3aIlUTIB, SIKI HE OYIKYBaJIM OOCIyrOBYBaHHsS y KOXKHIM uep3l OKPEMO, CepeHii Jac
0OCIIyroByBaHHSI 3allMTIB Ha KOXKHOMY CEpBepl, KUIbKICTh 3alUTIB, IO OTPUMAaIIU



BIZIMOBY B o00ciyroByBaHHil. [loOyayBatu ricTorpamMu poO3MOAUTY JOBXHH Yepr
3aJIeXKHO BiJl Yacy O4YiKyBaHHs OOCITYyTrOBYBaHHS B HUX.

[Topsimok mpoBeACHHS TPEHIHTY:

1. BcrynHa yacTiHa: 03HAWOMIICHHS CTYJICHTIB 3 TEMOIO TPEHIHTOBOTO 3aHATTS
1 BUa4a 3aBIaHHs.

2. [Ilpaktmuna 4dacTWHA: BHWKOHAHHS 3aBlIaHb CTYJCHTaMH 3TiTHO 3
1HIMB1TyaJIbHUM 3aBJAaHHSAM; O(POPMIIEHHSI KOPOTKOTO 3BITY.

3. I[ligBeneHHs MiACYMKiB: 0OTOBOPEHHS pe3yJIbTaTiB BUKOHAHUX 3aBJIaHb.

8. 3ACOBM OHIHIOBAHHS TA METOAU JIEMOHCTPYBAHHSA
PE3YJIBTATIB HABYAHHA

v npotect BUBYECHHS TUCUUIUTIHU «MopentoBaHHS CUCTEM
BUKOPUCTOBYIOThCSI HACTYIHI 3aCO0M OI[IHIOBAaHHS Ta METOJU JEMOHCTPYBaHHS
pe3yJIbTaTiB HABYAHHS:

— MOTOYHE TECTYBaHHS Ta ONUTYBaHHS;

— OLIIHIOBAHHSI PE3YJIbTaTIB Ja0OOPATOPHUX 3aBJ/IaHb;

— MOZYJIbBHUI KOHTPOJIb;

- OLIIHIOBaHHS BUKOHAHHSI 3aBAaHb TPEHIHTY;

- €K3aMEH.

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

[TincymkoBuii 6an (3a 100-6apHOIO MIKAJIOKW) 3 TUCUUILTIHU «MOAeII0BaHHS
CHUCTEM» BH3HAYAETHCS SK CEPEIHBO3BAKCHA BEIMYMHA 3aJICKHO BiJ MATOMOI Baru
KO>KHOI CKJIQIOBO1 3a11IKOBOTO KPEJIUTY:

Mopyns | Monynsb 2 Monyinsb 3 Monyns 4 | Monynb
5
10% 10% 10% 10% 5% 15% 40%
IToToune Monyns- IToToune Monynb- TpeHinr Camocriiina | Ex3zamen
OLIIHIOBAHHS HUH OLIIHIOBAHHS HUH poboTta
KOHTPOITh KOHTPOITh
1 2
Origka 10 Origka 10 O1iHOBaHHA 1. 20
BU3HAYAETHCS | TECTOBUX | BM3HAYAETHCS | TECTOBUX | TpeHiHroBoro | [liroroBka | TeCTOBHUX
SK CepeTHE 3aBJIaHb SIK CEepeHE 3aBJIaHb 3aBJIaHHS Mpe3eHTallii | 3aBIaHb
apupmernyne | (mo 10 | apudmernune | (mo 10 3a 3a/1aHOI0 no 5
3 OIIIHOK, OayiB 3 OIIIHOK, OaniB TEMATUKOIO OaiiB
OTPUMAaHUX 32 | KOXXKHE) | OTPUMAHHUX 3a | KOXKHE) 2. KOXKHE.
BUKOHAHHS 1 BUKOHAHHS 1 Bukonanus
3aXHUCT 3aXHCT MPAKTHYHO-
1abopaToOpHUX 1abopaTopHUX ro
po0ir (3 po0ir (3 3aBJIaHHSA
poboTH) poboTH)




[IIkasa oniHIOBAHHS:

3a 1Kajomw 3a HaIiOHAIBHOIO 3a mkanorw ECTS
3YHY LIKAJIO0
90-100 BiIIMiHHO A (BiIMiHHO)
85-89 B (my>xe mobpe)
75-84 Aobpe C (106pe)
65-74 . D (3a10BJIbHO)
60-64 SAN0BLIBHO E (moctaTHbO)
35-59 FX (He3a10BiIbHO 3 MOXKIIUBICTIO TIOBTOPHOTO
HEe3aI0BUIBHO CKJIa/IaHHs)
1-34 F (He3a10BUTbHO 3 000B’A3KOBHM MOBTOPHUM KYPCOM)

10. IHCTPYMEHTHU, OBJIAJTHAHHS TA IIPOI'PAMHE 3ABE3IIEYUEHHSA,
BUKOPUCTAHHSA AKUX ITEPEJABAYA€ HABYAJIBHA TUCHUIIJITHA

Ne HajimenyBaHHs Homep Temu

1. [lepconanbaMi KOMIT FOTEP 3 0a30BUM MPOrPAMHUM 1-10
3a0€31e4YeHHIM

2. [Taket mporpam Anylogic PLE 2-10

3. MynbTUMENIMHUN TPOEKTOP 1 €KpaH 1-10

4. Moodle, Zoom 1-10
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