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Poboya nporpama ckmazeHa Ha OCHOBI OCBITHBO-IpoQeciiinoi mporpamu
«Iltyynuii iHTENneKT» miaroroBku OGakamaspiB ramysi 3Hanb 12 «IH(popmawiiini
TEXHONOTi», cnemianeHocTi 122 «Komm’rorepHi Haykm», 3arBepmkeHol Buenoro
panoro 3YHY (mpotokon Ne 10 Bix 23 uepsast 2023 p., 3i 3minamu mpotoxon Nell Bix

26 uepsHs 2024 p.).

Pobouy mporpamy ckiana mgouent kadpeapu IOCY, n.rH. Xpucruna
JIITAHIHA-T'OHYAPEHKO

Po6oua nporpama 3aTBEpIKCHA Ha 3acigaHHi xadeapn
iH(opMaLiiHO-06YKCIIOBATIBHAX CHCTEM i ynpaBiinas, nporokon Ne 1 Bin 26 cepnus
2025 p. '

B.o. 3aBinyBaua xadenpu
KTH. g e Hanis BACUJIbKIB

Tapant ocBiTHRO-TIpOdECiitHO}

nporpamu «lITy4Hnii 1HTEIEKT»

KaH[. TeXH. HayK, JOLCHT (/@ Bacuie KOBAJIb



CTPYKTYPA POBOUYOI IPOT'PAMU HABYAJIbHOI JUCIUILJITHU
«MOIEJOBAHHA CUCTEM)»

1. OIINC JMCHUIIJITHU «MOJAEJIOBAHHA CUCTEM»

MOJYJIIB — 2

OCBITH — OaKaJiaBp

JAucumiuiina — I'any3b 3HaHb, XapakTepucTHKa HABYAJIbHOL
«MoaearoBaHHA cnemiajbHIiCTh, JTUCIHUILIIHHA
CHCTEM» CBO
KinbkicTs kpeautiB — | ['amy3s 3Hanp — 12 Craryc TuCUUIUIiHT —
5 «IHpopMmariitai 000B’s13K0Ba JUCIHILIIHA [TUKITY
TEXHOJIOT11» podeciitHOT HiArOTOBKH
MoBa HaBUYaHHSI — YKpaiHChKa
KinbKicTh 3a5miKoBUX CrnemianbHicTh — | Pik migroroBku: 3
MOJYJIB — 5 122 «Komm’totepHi | Cemectp:
HAYKW Jlenna — 5
KinbkicTh 3MiCTOBHX Crynins Bumoi | Jlekuii:

Henna — 30 rox.
JlaGoparopHi 3aHSITTSI:
Jlenna — 30 rog.

3arajgpHa KUIBKICTH
roaud — 150

OcBiTHRO-TIpOdEC]
HHa mmporpama:
[l TyyHuii IHTEIEKT

CawmocriiiHa pobora:
Henna — 78 ron.
TpeniHr:

Jenna — 8 roa.
[nauBimyansHa podoTa:
Jlenna — 4 roj.

TwxHeBux ronuH: 10,
3 HUX ayIMTOPHUX — 4
TO]I.

But miicyMKOBOTO KOHTPOJIIO —
eK3aMeH

2. META TA 3ABJAHHA JINCIHUAILITHHA
«MOIEJIOBAHHA CUCTEM»

2.1. MeTa BUBYECHHSA JUCHUILIIHA

Mera nuctuIuting — GopMyBaHHS TCOPETUYHHUX 3HAHBb 3 OCHOB MOJICITIOBAHHS
CUCTEM, 3aCBOEHHSI CTYJICHTAMH OCHOBHUX MiJIXO/IB 1 TPUHIIUIIB MOOYI0BU MOJieTIeH
Ta HaJ0aHHA HAaBHYOK IXHHOTO 3aCTOCYBAHHSI JIJII BUPIIICHHS 3aBAaHb MOJICIIFOBAHHSI,

[0 BUHUKAIOTh y cdepi iHhopMaTH3aliii.

2.2. 3aBgaHHA BUBYEHHS JUCHUILTIHA

— BMITU OyayBaTu MOIEJi CHCTEM MacOBOTO OOCIIyrOBYBaHHS, CUCTEMHOI

JUHAMIKH 1 areHTHO-OPiEHTOBaH1 MOJIEIII,;

- BMITH TUIAHYBaTH 1 MPOBOAUTH E€KCIIEPUMEHTH 3 MOJEISIMU, TIPUAMATH

pIIIEHHS 3a pe3ybTaTaMi MOJICIIOBAHHS;




- PO3YyMITH TEOPETUYHI Ta MPAKTUYHI OCHOBU METOJOJIOTIN 1 TEXHOJOTN
MOJICJIIOBAHHSI Yy TMpoIeci JOCHIPKEHHs, TMPOEKTYBaHHS Ta  eKCIuTyararii
iH(poOpMaLITHUX cHUCTEM, MPOAYKTIB, CEPBICIB 1HPOPMALIHHUX TEXHOJIOTIH, 1HIINUX
00’ €KTiB TTpodeciiiHOT AISTBHOCTI;

- aHaJi3yBaTd, KiIacu(iKyBaTH, TMOPIBHIOBATH METOIU Ta pPe3yJbTaTh
MOJICTIIOBAHHSI B MIPOIIEC] PO3B’sI3yBaHHS MPAKTUYHUX 3aBIaHb;

- 3aCTOCOBYBAaTH 1HCTPYMEHTaJbHI 3acoOM MOJCITIOBAHHS CKJIAJIHUX
00’€KTIB 1 CUCTEM.

2.3. HaiiMeHyBaHHSl Ta ONKUC KOMIIETEHTHOCTel, (POPMYBaHHS KOTPHX
3a0e3ne4ye BUBYCHHS IMCUUILIIHU

3K2. 3narHicTh 3aCTOCOBYBATH 3HAHHS Y MMPAKTUYHUX CUTYAITISX.

CK4. 3parHicTh BUKOPHUCTOBYBAaTH CydYacHI METOIM MaTeMaTUYHOTO
MOJIETIIOBaHHsSI 00 €KTIB, MPOLECIB 1 SIBUII, PO3POOIATH MOAENlI W aJropuTMu
YUCENBHOTO PO3B’SA3yBaHHA 3aJad MaTeMaTUYHOTO MOJEIIOBaHHS, BpPaxOBYBAaTH
MOXUOKU HAOIM)KEHOTO YHUCETLHOTO PO3B’I3yBaHHs MpodeciitHuX 3a1ad.

CK5. 3parmicTe 3milicHIOBaTH (popMajizoBaHUN OMNMHUC 3adad JOCIiHKCHHS
omeparii B OpraHizamiiHO-TEXHIYHUX 1 COIIAJIbHO-EKOHOMIYHUX CHCTEMax Pi3HOTO
MPU3HAYCHHS, BU3HAYATH iX ONTUMAaJIbHI PO3B’SI3KH, OyayBaTH MOJIEI ONITUMAILHOTO
YOPABIiHHSA 3 ypaxyBaHHSIM 3MIH E€KOHOMIYHOI CHTYyallil, ONTHMI3yBaTH MPOLECU
YIPABIIHHSI B CUCTEMaX Pi3HOTO MIPU3HAYCHHSI Ta PIBHS 1€papXii.

CK7. 3naTHICTh 3aCTOCOBYBATH TEOPETHYHI Ta TPAKTUYHI OCHOBH METOIOJIOTIL
Ta TEXHOJOT1i MOJCITIOBAHHS JUIS JOCHIPKECHHS XapaKTEPUCTHK 1 TMOBEIIHKU
CKJIQJTHUX OO0'€KTIB 1 CHCTEM, IMPOBOJMTH OOUYMCITIOBAIbHI SKCIIEPUMEHTH 3 00POOKOIO
1 aHATI30M pe3yJIbTaTIB.

CK15. 3parmicte 10 aHamizy Ta  (YHKI[IOHAIBHOTO  MOJIEITIOBAHHS
0i3Hec-mporieciB, MTOOyIOBH Ta MPAKTUYHOTO 3aCTOCYBaHHS (DYHKIIIOHATBHUX
MOJIeTIell  OpTaHi3alliiHO-eKOHOMIYHUX 1 BUPOOHUYO-TEXHIYHUX CHCTEM, METOMIB
OLIIHFOBaHHS PU3HKIB iX IPOEKTYBaHHSI.

2.4. IlepeaxymoBH 1J151 BUBYCHHSA IUCUMILIIIHA

BuBueHHss gaHOro Kypcy Oa3yerbcsi Ha Marepiajiax Jucuuiuiii «OCHOBH
KOMIT FOTEPHUX Hayk», «HuceabH1 METOU Ta IporpaMmyBaHHs», « Teopist IMOBIpHOCTI
Ta MaTeMaTHYHa CTaTUCTHKA», « CHCTEeMHHI aHAII3.

2.5. IIporpamHi pe3yJibTaTH HABYAHHSA

[1P3. BuUKOpPUCTOBYBaTHM 3HAHHS 3aKOHOMIPHOCTEW BHUIAJIKOBUX SBHII, IX
BJIACTUBOCTEHN Ta OMepalliil HaJ HUMH, MOJEJIe BUIAJAKOBHUX IMPOIIECIB Ta Cy4aCHUX
MPOrpaMHUX CEPENOBHIL JJIsI PO3B’SI3yBaHHS 3aJad CTATUCTHUYHOI OOpPOOKM JaHMX 1
1noOyA0BH MPOTHO3HUX MOJENEN.

[1P7. Po3ymiTH TMpUHUMIKN MOAEITIOBAHHS OpPraHi3alliiHO-TEXHIYHUX CHUCTEM 1
ornepailiii; BAKOPUCTOBYBAaTH METOAM JOCHIKCHHS Omepariiid, po3B’si3aHHs OJTHO- Ta
OaraTokpuTepiajJbHUX  ONTHUMIZALIMHUX  3a/Jad  JIHIAHOro,  LUIOYHCEIBHOTO,
HEJIIHIMHOTO, CTOXaCTHYHOTO MPOTrpaMyBaHHS.



[TP8. BukopucToByBaTH METONOJOTII0 CUCTEMHOIO aHali3y 00’ €KTiB, MPOLECIB
1 cucTteM I 3ajad aHali3dy, MNPOTHO3yBaHHS, YIPABIIHHSA Ta MPOCKTYBaHHS
JUHAMIYHUX TPOLECIB B MaKpPOCKOHOMIYHUX, TEXHIYHUX, TEXHOJOTIYHUX 1
(biHaHCOBUX 00’ €KTaX.

3. MPOTPAMA HABYAJIbHOI JUCHUILITHA
«MOJAEJIOBAHHSA CUCTEM»

3Imicmosuit mooynwv 1 — Mooeni cucmem

Tema 1. 3arajabHi MoJI0’KeHHSI Ta BU3HAYEHHSA

[Tousitts cucremu. Ilousarrs mozeni. CrHiBBIHONIIEHHS MK MOIEJUIIO Ta
cucremoro. Kiacudikaris wmoxeneir. Bumorn g0 wMopeneir. OCHOBHI  BHJIH
MOJICNIIOBaHHs. JlekoMIo3uilis cucreM 1 mpocTtip cra”iB. OCHOBHI MiIXOAW M0
MoOyI0BU MOJIENIeH: JUCKPETHO-TIOIIEBE MOJICIIIOBAHHS; CAICTEMHA INHAMIKA;, areHTHE
monemtoBanHs. [IpuHuunu nodyaoBu Mojenei. TeXHOIOTis MOJAETIOBAHHS.

Tema 2. IIporpamHi cepeaoBuina MOaeJTI0BAHHS

OcHoBHI MO>KITUBOCTI HAUTIOMYJISIPHIIITNX IHCTPYMEHTIB TUTSt
JTUCKPETHO-TIOAIHOTO, CHCTEMHO-AWHAMIYHOTO Ta areHTHOTO MOJICIIOBAHHS.
[Ipuamun OGararomiaxigaoro miaxoxy. Omisin iHTepdeiicy, manened 1 rpadidHuX
pemaKTopiB, IHTEpPAKTUBHI  €JIEMEHTH KepyBaHHsA, CTaHAapTHI  Oi0mioTeku
KOMIIOHEHTIB, HaJAIITyBaHHS apaMeTpPIB 1 €KCIIEPUMEHTIB, Bi3yai3allis Ta aHIMaIlis
pesynbrariB. Posmsaatoreest miiargopmu AnyLogic, Simio, FlexSim, Arena, Siemens
Plant Simulation (DES/3D/norictuka), Vensim 1 Stella (SD), NetLogo tTa GAMA
Platform (ABM), a Ttakox Python-ekocuctema SimPy i Mesa nmns BiakpwuToi,
KOJIOIIEHTPHUYHOI peaizarlii MOIeIIeH.

Tema 3. Mopaeui cucreM MacoBOro 00CJIyropyBaHHA

XapakTepuCTUKH CHCTEM MacOBOIO OOCIYyrOBYBAHHS: BXIJHUM IMOTIK BUMOT,
oprasizatiisi 4epry, rnpaBuia oOCIyroByBaHHsI BUMOT, BUX1IHUW MTOTIK BUMOT, PEXXKUMHU
poOOTH CHCTEMH MacOBOIO OO0CIyroByBaHHs. Tumm Moneneil CUCTEM MacoBOTrO
oOcnyroByBanHa. ®opmyna Jlutmia.  OgHOKaHalIbHI ~ CUCTEMHU  MacOBOI'O
oOcnyroByBaHHs. bararokaHajabHl CHCTEMH MacOBOIO OOCIyroByBaHHS. Mepexi
CHUCTEM MacoBOro oOciyroByBaHHs. OmepalrliiHuil aHalli3 MEpeX CUCTEM MacOBOIO
o0cnyroByBaHHsI. AHaNI3 BYy3bKHX MICI[b Y MEPEXKI.

Tema 4. Mepexi IleTpi

ITpocti mepexi Ilerpi. Po3mitka mepexi Ilerpi. @opmanbHe BHU3HAYEHHS
mepex Ilerpi. MoaentoBanHs cucteM 3a JnonoMmoror mepex Ilerpi. Po3mmpenus
npoctux Mepex [lerpi. dopmanizoBaHe 300pakeHHsT MOJENI 32 JOMOMOTOK MEPEXi
[leTpi. Po3mmpeHHs MOXIMBOCTEH BY3JIIB MiJ 4Yac MOAENIOBaHHA. Po3mupeHHs
MOXJIMBOCTEH AYT I 4ac MOJEIIOBaHHS. PO3IIMpPEHHS MOXKIMBOCTEH MEPEXOI1B Mij
4ac MOJEJIFOBAHHS.



Tema 5. IMoBipHiCHe MOIeTIOBAHHA

Metoa craructuunux BurpoOyBaHb (Monte-Kapno). ['eneparopu BunaakoBux
gyucen. Tunm reHeparopiB. MoentoBaHHS BUIAIKOBUX TMOAIA Ta JUCKPETHUX
BeaMuuH. (OCHOBHI pPO3MOAUIM i JUCKPETHUX 1 HENEPEepBHUX BEJIUYUH.
MogentoBaHHs HENEPEPBHUX BHUIAIKOBUX BEJIMYUH. Meton oOepHEHOi (yHKIIIi.
MopentoBanHsi  BuUnajgkoBux mporeciB. CraructuyHa oOpoOka  pe3ynbTaTiB
MOJICJIIOBAHHS: OLIHIOBAaHHS MMOBIPHOCTI, PO3IOAUTY BHIAJAKOBOI BEIUYHMHH,
MaTeMaTUYHOTO CHOJIBaHHS, JUCIEpCli, KOPENSIIHHOIO MOMEHTY. Bu3HadeHHs
KUIBKOCT1 peami3aliil Mija 4ac MOJESIIOBaHHS BHUITAJKOBMX BEJIWYWH: OIIIHIOBAHHS
WMOBIPHOCTI Ta cepeHbOTo 3HaueHHs. [{opiBHAHHS MPOTOHIB MOJIEI.

3Imicmosuit mooyns 2 — Imimauyitine mooenro6anHs

Tema 6. ImiTaniiine MOeTIOBAHHS

JIOLTbHICTh BUKOPUCTAHHS IMITAIIfHOTO MozaentoBaHHs. DopMytoBaHHS
npoOieMH Ta 3MICTOBHA MOCTAaHOBKA 3ajadi. Po3po0ieHHsT KOHIENTyaabHOI MOJEI.
Bubip crynens neramizamii onucy 00’ekta mMomentoBaHHs. OnUC 3MIHHUX MOJIEII.
dopmaitizoBaHe 300pakeHHsS KOHICNTyallbHOI Mojeni. Bubip 3acob6iB peasmizarii
iMiTariiiHoi Mozaem. Po3po0ieHHsT CTPYKTYpHOI CXeMH IMITAIllIfHOI MOJIEIII Ta OIHCY
ii ¢ynkmionyBanusa. Ilporpamnra peamizamis imiTamidHoi momeni. I[lepeBipka
JIOCTOBIPHOCTI 1 MPaBWIBHOCTI IMiTamiiiHuX Mozenei. Bepudikaris Ta Bamigaris
mozeni. [Iporpamae 3a0e3nedeHHs iIMITAIIHHOTO MOJCITIOBAHHS

Tema 7. [InanyBaHHS Ta NPOBeIeHHN eKCIIEPUMEHTIB 3 MOIEISIMU

[Ipobnemu TUTaHYBaHHS IMITAIIMHUX €KCIepUMEHTIB. OIIHIOBaHHS TOYHOCTI
pe3ynbrariB  MozentoBaHHsA. DaktopHmii 1aH. Jucmepcivauii anamiz ANOVA.
OcoOnuBOCTI TUIaHYBaHHS eKcrmepuMeHTiB. [loBHUI (aKTOpHHI EKCIIEPUMEHT.
JBopiHeBuii (akropuuii mman. Daxropuuii mman 2¢. Tlomyk ekcTpeMalbHUX
3Ha4Y€Hb HAa TIOBEPXHI BIATYKy. [IpuckopeHHs mpoiecy iMiTaliifHOr0 MOJETIOBAHHS.

Tema 8. CucremHa JuHamika

[ToasarTs cucremMHOro MHCICHHSA. Meron cucteMHoi auHaMiku JDK.
®doppecrtepa. bazosi enementu mojeni. Cucrema piBHsAHb. [iarpamu norokis. [leti
3BOPOTHOTO 3B’s13Ky. [Ipukiaau noOyaoBu Mojiesnei.

Tema 9. AreHTHe MO/IeJIIOBaAHHS

ATEeHTHUH MiAX1J 10 MOJENIOBaHHS mpoleciB Ta cucteM. [loHATTS areHra Ta
areHTHO1 Mojienl. [IoHATTS TeHepaTMBHOTO Ta BUCXIAHOTO MOJCIIOBAHHS Ta ix
BIIMIHHOCTI BiJl 1HIIIMX MapaurM MOJIETIOBaHHS. 3aCO0M areHTHOTO MOJICITFOBAHHS B
nporpami Anylogic. [IpakTrune 3acTOCyBaHHSI ar€HTHOTO MOJZIETFOBAHHSI.

Tema 10. MogeJti cucTemM ITYYHOIO iHTEJIEKTY

[TonsTTss wrTyyHoro iHtenekry. Knacudikamis Moneneil MITy4HOTO 1HTENEKTY.
CUMBOJIBHI MOJEJNi: BHU3HAYEHHS Ta OCOOJIMBOCTI; JIOI1YHI CHCTEMHM; NPOIYKLIHHI
Moxeni. Mogeni, 3acHOBaHI Ha 3HaHHSIX: KaJIpoBl Mojeii; Oale€ciBCbKI MEpexi,;



eKcrepTHi cucteMu. Helipomepeski Ta 3BOpOTHE MOLIMPEHHS. 3aCTOCYBaHHS MOAeen

IITY4YHOTO

iHTenekry (oOpoOka MPUPOIHOT

MOBH Ta TOJOCOBI

ACHCTEHTH,

KOMI'FOTEpHUI 31p 1 pO3Mi3HaBaHHS 00pa3iB; aBTOHOMHI Ta pOOOTOTEXHIUHI CUCTEMU,
MEIUYHa J1arHOCTHKA Ta IPOTHO3YBaHHS ).

4. CTPYKTYPA 3AJIIKOBOI'O KPEAUTY AUCLHUIIJITHA
«MOIJEJIOBAHHSA CUCTEM»

JlenHa popMa HaBUaHHSI

Kinexicts rogua

MOACJIIOBAHHA

Jlek- | JTaGopa- | Imamsi- | Tpeniar | Camoc- | KonTponbHi 3axoau
i TOpHI | myanmpHa TiliHa
3aHATTS | poboTa pobora
3MicToBHIM Moayib 1 — Moaesai cucteM
Tema 1. 3araapui 2 2 4 8 OnuTyBaHHS ITi]
TIOJIOKEHHS T4 BU3HAYCHHS Jyac 3aHATTS
Tema 2. Tlporpami 2 4 8
cepeIoBHIIa
MOJICTFOBAHHS
Tema 3. Mogeni cuctem 4 4 8
MacoBOTO 00CITYTOBYBaHHS
Tewma 4. Mepexi Iletpi 2 2 8
Tema 5. IMmoBipHicHE 4 2 8

3micToBuil MOy 2 — IMiTalliiiHe MOJEITIOBAaHHS

Tema 6. ImiTamiiine
MOJIEIIOBAHHS

2

4

Tema 7. IlnanyBaHHs
Ta IPOBENECHHS
EKCTICPUMEHTIB 3
MOJEJISIMU.

4

Tema 8. Cucremnua
JMHAMIKA

Tema 9. ArentHe
MOJIETIOBAHHS

Tema 10. Moaeni
CHUCTEM HITY4YHOTO
IHTEJICKTY

2

4 8

OnuTyBaHHS i
Yyac 3aHATTA

Pazom

30

30




TEMATHUKA JIABOPATOPHUX POBIT

JlaGoparopna podora Nel

Tema: [loOGymoBa ¥ mocnimkeHHs iMmiTamiiiHux moxaened y Python (Jupyter +
SimPy)

Merta: OnanyBatu 0a30BYy CTPYKTYpYy AUCKPETHO-TIOIIMHUX MOJENEH (TpoliecH,
1moJ1ii, pecypcu) Ta poOOTy B cepenoBuiii Jupyter.

JlaGopatopHa podora Ne2

Tema: Cuctemu macoBoro obciyroByBanast M/M/1 Ta M/M/c y SimPy

Meta: HaBuuTuca cTBOprOBaTH OAHOKaHaNbHI ¥ OararokananpHi CMO,
OIIIHIOBATH A, |, p Ta eMIIPUYHO niepeBipsATU Gopmymy JliTTIA.

Jlaboparopna podora Ne3

Tema: Mepexi uepr y Python 3a gonmomororo Ciw

Merta: 3mopemtoBatu Biakputy wmepexxy CMO 3  mapupyTtuzaiiero i
MPIOPUTETAMU Ta BUKOHATH aHAJII3 «BY3bKUX MICIIb.

Jlaboparopna podora Ne4

Tema: Mepexi Iletpi B Python (SNAKES / pm4py)

Mera: TloOymyBatm ¥ mpomomeioBaTd mpocTy Mepexy llerpi (micrs,
MIEPEXO0IU, PO3MITKA) Ta MIEPEBIPUTH BIACTUBOCTI MOJEINI (JOCSKHICTH/OIOKYBaHH).

JlaGoparopHa podora NeS

Tema: ImoBipHicHe MonentoBanns (MonTte-Kapno) B NumPy/SciPy

Mera: I'eHepyBaTu BHMaJKOBI BEIMYMHU 3 0a30BUX PO3MOIUTIB, peali3yBaTu
MeTron oOepHeHOi (QYHKIi, OIIHUTH HWMOBIPHOCTI, MaTeMaTHYHE CIIOAIBaHHS,
JTUCTIEPCIIO Ta JOBIpYi IHTEPBAIIH.

JlaGopaTropHa podora Ne6

Tema: Mogeni cucremHoi quHaMiku B PySD

Meta: CTBOpUTH MOJEIb «3aACU-TIOTOKKW» 3 METISIMU 3BOPOTHOIO 3B’SI3KY Ta
BUKOHATH CLICHAPHUH 1 Uy TJIMBICHUI aHaJI3.

JlaGopatopHa podora Ne7
Tema: IlmanmyBanHS Ta TIPOBEACHHS  EKCIIGPUMEHTIB 13  MOJCISAMU
(pyDOE2/doepy + statsmodels)

o o k
Mera: IloGynyBatu mnoBHmii ¢aktopuuil rwian 2, BukoHatu ANOVA s
OlIHKKM e(eKTIB 1 B3aEMOMAIM Ta OpraHi3yBaTH NPHUCKOPEHI OOYMCIIIOBAIbHI
€KCIIEPUMEHTH.

JlaGoparopna podora Ne§
Tema: ArentHe moaentoBanHsa B Mesa (Python)



Merta: Po3poOutu 6a30By areHTHY Mojeib (Hamp., Schelling abo Wolf-Sheep),
310paTh METPUKH, TOCTIAUTH eMEPUKEHTHY MOBEAIHKY Ta Bi3yalli3yBaTy pe3ysIbTaTu.
6. CAMOCTIMHA POBOTA
CamocrTiiiHa po60Ta 3 TUCIUIUIIHN CKJIAA€ThCs 3 1HAUBITyaIbHOTO 3aBJIaHHSI,
c(hopMOBaHOTO 3 IBOX YaCTHH:
— OIpaIIOBaHHS JIITEPATYPH 32 33JIaHOI0 TEMOIO 1 M1JIrOTOBKA Mpe3eHTaIlli
Buctyny (20% 3arajibHOI OIIIHKH);
— BUKOHAHHS MPAKTUYHOTO 3aBaaHHA (80% 3arajibHOI OI[IHKH).

6.1. Ilepenik TeM Ha caMOCTIHE ONPAIIOBAHHSA:

1. BeTyn 10 cucTeMHOTo MOICITFOBaHHS: OCHOBHI KOHIICTITT Ta
MEeTOHO0JIOT].

2. Knacudixkaris Moneneit: 7eTepMiHOBaHI Ta CTOXaCTHUYHI MOJIEIIL.

3 MogentoBaHHSI EKOHOMIYHUX CHUCTEM: MPUKIIAIN Ta T1IXOIH.

4. ImiTariline MOIETIOBaHHS: THCTPYMEHTH Ta IMPOrpaMHe 3a0€3MeUEeHHS.

5 CucremHa quHaMika Ta ii 3aCTOCYBaHHS B YIIPaBIiHHI MIAMPUEMCTBOM.

6 MogentoBanHs B Kibep(Hi3WUHUX CHCTEMAaX: TPUHIIUIIHN Ta MPUKIIA]H.

7. ATeHTHE MOJICITFOBAHHS: KOHIIEMIIIT Ta 3aCTOCYBaHHS B COIIaIbHUX
CUCTEMAX.

8. CucremMu MacoBOTO OOCITYTOBYBaHHS: MOJICITIOBAHHS Ta aHAII3.

9 MogentoBaHHs TPAHCIIOPTHUX CHCTEM: ONTUMI3AIlis Ta €(PEKTUBHICTb.

10.  JIuckpeTH1 MOJieli: OCHOBHI MiIXOIU Ta iX 3aCTOCYBaHHS.

11.  MogentoBaHHs O10JIOTIYHUX CUCTEM: KIITUHHI aBTOMATH Ta 1HIII
1 JTXOH.

12.  CuenapHe MOJCIIOBAHHS JUTsl CTPATET1YHOTO TUTAHYBaHHS.

13.  Cucremu NiATPUMKU IPUAHATTS PillIeHb HA OCHOBI MOJIETIEH.

14.  Bepudikaiis Ta Bamiaiisi MOACICH: METOIU Ta TPOOIEMH.

15. MonentoBaHHS CKIQHAX CUCTEM: TIXOIN A0 JEKOMITO3HIIIT Ta
arperati.

16. MopaentoBaHHS €KOJIOTIYHUX CUCTEM: OCHOBHI METO/AM Ta MPUKIIAIH.

17. MareMaTu4yHi METOIX B MOJICJIFOBAaHHI €KOHOMIYHUX IIPOILIECIB.

18.  MopuentoBaHHs B rairy31i OXOPOHH 310POB'si: IPOTrHO3YBAHHS Ta
IJIaHYBaHHSI pECYpCIB.

19. CroxacTuuHi NpolLecH B MOJICJIFOBaHHI CUCTEM.

20. IIpobmemu MacmTaboOBaHOCTI B MOJICTIIOBAHHI BEIMKUX CHCTEM.

21.  Ponb mogenelt y mpolieci TpUHRHATTS pIllICHb B YIPABIIHHI PU3UKAMHU.

22.  Iurepdelicu Ta IHCTPYMEHTH JUIsl Bizyani3alli Mojiesnen.

23. MopnentoBaHHS BUPOOHUYIUX MPOTICCIB: MiIXOAH IO ONITAMI3AIlii.

24,  Meronu iMITalIHOTO MOJIETIOBAHHS JIJIsl aHAJI3Y YepT 1 3amaciB.

25. MonentoBaHHS MOBEIIHKY CKJIQJHUX CUCTEM B YMOBaX HEBU3HAYEHOCTI.

26.  AHaJi3 YyTAMBOCTI MOJENEH: METOAM Ta 3aCTOCYBaHHS.

27.  IlporHo3yBaHHs Ta MOIEITIOBAHHS CUCTEM Y KPU30BUX CUTYaIIsX.

28.  MopentoBaHHs €eHEPreTUYHUX CUCTEM: BiJl T€HEpallii 10 CIIOKUBAHHS.

29.  AHaJi3 MepexeBUX CTPYKTYP 3a JOIOMOTOI0 MOJIENICH.



30. ETuuHI acneKTH Ta BUKJIMKHU MOJEIOBAHHS B COLIAJILHUX Ta
eKOHOMIYHUX CUCTEMAX.

6.2. Y Mexax mpaKkTUYHOTO 3aBAaHHS HEOOX1THO 3M1HCHUTH MOOYI0BY MOAETI
KOMIT FOTEPHOT CUCTEMHU SIK CHCTEMU MacOBOTO 0OCIyroByBaHHs. BapianTu 3aBiaHb:

1. MogentoBaHHS 4epru Ha CepBepl 3 OJHUM OOCIYTOBYIOUMM MPUCTPOEM
(cuctemu M/M/1) 1 aHami3 yacy o4iKyBaHHS.

2. Po3pobka cumyssiiitHOT MoJeIi CUCTEMH MacOBOTO OOCITYTrOBYBaHHS 3
KUIbKOMa KaHanamu (cuctremu M/M/c¢).

3. [TobynoBa Ta aHami3 cucTeMu 3 OOMEKeHUM 00CSITOM Yepru (CHUCTEeMH
M/M/1/K) Ta n1oCiipKeHHS BiJIMOB.

4. CumMyndiist CUCTEeMH 3 TPIOPUTETHUM OOCITYroBYBaHHSM 3asBOK 1
JTOCJIIJIPKEHHS BILUTMBY MPIOPUTETIB Ha Yac 0OpOOKH.

5. AHani3 BIUIMBY I1HTEHCHMBHOCTI BXIJHOTO TIOTOKY 3asBOK Ha
MPOAYKTHUBHICTH CUCTEMU MACOBOTO OOCIyTrOBYBaHHSI.

6. MogentoBaHHS Ta aHalli3 MYJIBTHCEPBEPHOI CUCTEMHU OOCITYTOBYBAaHHS 3
O0OMEXEHUM YHCIIOM 00CITYrOBYIOYHX MPUCTPOiB (cuctema M/M/c/K).

7. CTBOpEHHSI MOJIEJII CUCTEMH MAacOBOTO OOCITYrOBYyBaHHS 3 0a€COBCHKUM
OHOBJICHHSIM ITapaMEeTPiB 1 JOCTIIKCHHS 11 IIOBEIIHKHU.

8. Po3poOka cumymsiiitHOT MOjei CHCTEMH MacoOBOTO OOCITYyrOBYBaHHS 3
PO3AUICHHSIM 3asBOK HA KJIACH.

9. MogenioBaHHs Ta aHaI3 CUCTEMHU OOCIYTOBYBaHHS 3 JABOMa Yepramu Ta
OJTHIE€I0 TOYKOIO OOCITYTOBYBaHHS (CUCTEMH 3 IIUKIIYHUM OOCITYTOBYBAHHSM).

10. Cumyndmis Ta aHadl3 CUCTEMHU 3 MPIOPUTETOM Ha Yac OOCITYTOBYBAHHS:
BIUIMB Ha 3aTPUMKH B CHCTEMI.

11. Po3pobka Ta MOJENIOBaHHS CHUCTEMH MacOBOTO OOCITYyTrOBYBaHHS 3
BIJKJIaJICHUMU 3aiBKaMH Ta OOMEXEHHIMH Ha 4ac O4iKyBaHHSI.

12.  TloGymoBa Momesni CHCTEMH MacCOBOTO OOCITYTOBYBaHHS 3 PE3CpPBHUMH
OPUCTPOSMU Ta aHAJII3 BIIMOB.

13. CumyndAwis BIUIMBY PI3HUX NOJITUK OOCIIyrOBYBaHHSI Ha €(EKTHUBHICTb
cuctemu (Hanpukian, FIFO, LIFO, npiopurer).

14.  MogenoBaHHsl Ta aHaJl3 CHCTEMH OOCIIyrOBYBaHHS 3 BaplaTUBHUM
yacoM 0OpOOKH 3asBOK Ta MO0 BILIMB HA POAYKTHUBHICTb.

15. IloOynoBa Mopeil CUCTEMHU MacoOBOr0 OOCIyroBYBaHHS JJII XMapHOIO
cepeZoBHIIa 3 OallaHCYBaHHAM HAaBaHTAKCHHA.

16. Awnami3z TpPOAYKTHUBHOCTI CHCTEMH MacoBOIO OOCIyrOBYyBaHHS 3
BUKOPHUCTaHHAM METOIB cuMyiaLii MonTe-Kapio.

17. Cumynamis Ta aHadi3 CUCTEMH 3 PO3JILJICHHSIM Yepry Ha KiTbKa MmiIdepr 3
PI3HUMH MPIOPUTETAMH.

18. MoaentoBaHHS BIUIMBY BIAMOBH OIHOTO 3 OOCIYTOBYIOUHMX MPUCTPOIB HA
NPOAYKTUBHICTH MYJIBTUCEPBEPHOI CHCTEMHU.

19. Po3pobka mMomeni CUCTEMH MAacOBOTO OOCIYTrOBYBaHHS 3 ABOMAa THUIIAMH
3asIBOK Ta P13HUMU MpaBUIaMU 0OCIYTrOBYBaHHS.

20. AHami3 cUCTeMHM MacoBOIO OOCIYrOoByBaHHS 3 YacOM OYiKyBaHHS, IO
3QJIKUTH B1Jl KUIBKOCTI 3asIBOK Y 4ep3l.



21. MogentoBaHHS Ta aHadi3 CHUCTEMH MacOBOTO OOCITYroByBaHHS 3
(hikCOBaHMM 4acoM 00CITyTrOBYBaHHs 3asiBOK.

22.  Cumyssinis cucteMu o0CITyrOByBaHHS 3 PYXOMOIO UYeproro (Hanpukiami, y
TPAHCIIOPTHUX CUCTEMAX ).

23. TloOygoBa Ta CHMYJAIIST CHUCTEMH MacOBOTO OOCIyrOByBaHHS 3
MO>KJIMBICTIO MapajIeIbHOTO 00CIyTOBYBAaHHS 3asBOK.

24.  MogenioBaHHs CHCTEMH MAacOBOro OOCIYroByBaHHS 3 BaplaTMBHOIO
1HTEHCHBHICTIO HAJIXOPKCHHS 3asIBOK IIPOTSTOM JIHS.

25.  Anami3 epeKTUBHOCTI PO3MOALICHOI CUCTEMU MacOBOTO OOCITYyTrOBYBaHHS
B YMOBaxX 3MiHHOTO HaBaHTaXXCHHSI.

26. Cumyniiiss Ta  aHajmi3  MYJIBTHCEPBEPHOI  CHCTEMH  MacoOBOTO
00CITyTOBYBaHHS 3 BUIIaJJKOBUM BHOOPOM CepBepa.

27. MogaentoBaHHs CHUCTEMH MAacOBOTO OOCIYroByBaHHS 3 TI1ay3aMu B
00CTyroByBaHHI Yepe3 TEXHIUHI TePEPBHU.

28. IlobymoBa Momeni cuCTeMH  OOCIYrOByBaHHS 3  JMHAMIYHHUM
MPU3HAYECHHSIM PEeCypCiB Ha 00pOOKY 3asiBOK.

29. AmnHamiz TOpOAYKTHMBHOCTI Ta 3aTPUMOK Yy CHCTEMiI MacOBOTO
00cITyroByBaHHsI 3 0OMEKECHHSIM 4acy 0OCITyTroOByBaHHS (HAIIPUKIIAI, TAMM-ayT).

30. MogenoBaHHSI Ta CHUMYJIAIIS CHUCTEMH MAacOBOTO OOCIYTrOBYBaHHS 3
PO3IOALIOM 3asBOK Ha TPy JUIsl 0OpOOKH IapajiebHoO.

7. TPEHIHI 3 JUCHUIIJIITHHA

Tema Tpeninry: «Po3ymMHa inaibHs Kammycy: BIJ Yepr 10 THOJITHK
00CITyTOByBaHHSI»

Meta TpeHIHTY — MNpOWTH TpH KIIt04OB1 mapagurmu monemtoBanus (DES, SD,
ABM) y Python i 3aBepiunTi Bce KOPOTKUM MJIaHYBAaHHSAM €KCIIEPUMEHTIB Ta 3BITOM.

3ansarTa | Tema IIlo podumo PesyabTar
(iHCTpymMeHTH)
1 Huckperno-noniii | Bynyemo mporec «3amoBieHHs — | notebook 1.ipynb 3
Ha MOJCIb YEPrH | omjiara — BHUAAUA»; PaxyeMo AL,p; | komom,
M/M/c (SimPy) eMIipuyHO TepeBipseMo dopmyny | Tabnuusgmu/rpadikamu i
Jlittna; Oymyemo rpadiku W, L, p | KOpOTKHMH  BUCHOBKaMH
Ta riCTOrpaMy 4acy B CHCTEMI. (5—8 peueHsb).
2 ArenTHa Jlomaemo areHTiB-Kii€HTIB (BuOip | notebook 2.ipynb +
noBeninka (Mesa) | HallKkopoTILIOT 4yepru, | KOpoTka 3amucka (1o '
HETePIUIAYiCTh/reneging, monepeaHi | crop.).
3aMOBJICHHS); MTOPIBHIOEMO

nomituku FCFS  vs  mpiopurer
MONEPEIHIX 3aMOBJICHb; 30UpaEMO
metpuku (heatmap, posmoainum yacy

OUIKYBaHHS).
3 Cucremna Bynyemo  «3amacu-motokm» st | notebook 3.ipynb 3
nunamika (PySD | iarpemienTtiB  (3aMoOBieHHST — — | miarpamamu
abo BPTK-Py) MOCTaBKa —  CIOKHBAaHHA — | PIBHIB/IIOTOKIB 1

nediuT); AOCHIIHKYEMO 3aTPUMKH | CLiEHAPIIMH.




MOCTa4YaHHs (bullwhip-edexkr);
CIICHapHUI aHaJi3 IS PI3HUX YaciB
[IOCTABKH Ta MiHPiBHS 3ariacy.
dopmyemo

4 [MnanyBanHs TJ1aH
CKCIICPUMECHTIB
(pyDOE2/doepy +

statsmodels)

notebook 4.ipynb +
HiACYMKOBUH 3BIT, 3
TabnuusMu/rpadikamMu i
PEKOMEH/IAITISIMH.

klh, — 2. ER
2 (k =3¢ Py u)’ 3aIlyCKaEMO

cepii cumyisii; 30upaemo Wq,
Lq, throughput, %  Brpart;
nposonumMo  ANOVA,  pobumo
BHUCHOBOK 11[0JI0 HAaMBIIMBOBILIMX
(bakTopiB.

KoskeH CTyJIeHT BUKOHYE OJTHAKOBI KPOKH, ajie 3 IHIUBITyaIbHUMH TTapaMeTPaMH,
3T€HEPOBAHUMH 3a BJIACHUM HOMEpOM (Harp., S — ocrtanHi 2 nudpu: seed=100+S, A,
W, KUTBKICTh KaHAIIB C, YacTKa MOMEPEHIX 3aMOBJIECHb P_pre, 4yac MOCTaBKU TOIIO),
mo 3a0e3neyye BapiaHTHICTh pE3YNbTaTiB 1 BIATBOPIOBaHICTh. Pe3ynbratn
oOopMITIOIOTBCS Y BHUINISIAI YOTHPHbOX HOYTOYKIB (notebook 1.4.ipynb) 3 komowm,
rpadikaMd ¥ KOPOTKUMH BUCHOBKaMU Ta IMiJICYMKOBOTO |-CTOPIHKOBOTO 3BITY 3
PEKOMEHIaIlisIMU 111010 TIOJIITUK 0OCIIYyTOBYBaHHS Ta YIPABIiHHS 3allacaMH.

8. 3ACOBHM OINIHIOBAHHS TA METOAU JEMOHCTPYBAHHA
PE3YJ/IbTATIB HABYAHHASA

v mporieci BHUBUYCHHS JUCUUTUIIHU «MogpentoBaHHs CUCTEM»
BUKOPUCTOBYIOTHCS HACTYIHI 3acO0M OIIHIOBAaHHA Ta METOAW JIEMOHCTPYBAaHHS
pe3ynbTaTiB HaBYaHHSA:

— MOTOYHE TECTYBAaHHS Ta OMUTYBaHHS;

— OITIHIOBAHHS PE3YJIbTaTIB JJA0OPATOPHUX 3aBJIaHb;

— MOJYJIbHUI KOHTPOJIb;

- OI[iHIOBaHHSI BUKOHAHHSI 3aBJaHb TPECHIHTY;

- OIIHIOBAHHSI BUKOHAHHS 3aBJaHb JIJIs1 CAMOCTINHOT poOOTH;

— CK3aMCH.
9. KPUTEPIL, ®OPMU MIOTOYHOI'O TA MMIJICYMKOBOI'O KOHTPOJIIO

[TincymkoBuii 6an (3a 100-0anpHOIO MIKANOI0) 3 AUCHUILIIHU «MoentoBaHHS
CHUCTEM» BH3HAUAETHCS SK CEPEIHHO3BAKCHA BEIIMUMHA 3aJIC)KHO BiJI TUTOMOI Barw
KOKHOI CKJIaIOBO1 3aJ11IKOBOTO KPEIUTY:

Momayis 1 Monayis 2 Monyis 3 Monyis 4 Moayib 5
10% 10% 10% 10% 5% 15% 40%
IToroune Monyib-Hu [Hotoune Monyiib-Hu Tperinr CamocriiiHa Ex3amen
OIIiHFIOBAaHHS 1 KOHTPOJIb OILIiHIOBaHHS 1 KOHTPOJIBb pobota
1 2
Orinka 10 TecToBHX Orminka 10 TecToBHUX OmniHroBaHHs 1. ITiaroroBKa 20
BHU3HAYAETHCA | 3aBHaHb (II0 | BH3HAYA€Thea | 3aBIaHb (IO TPEHIHIOBOT'O npeseHTanii TECTOBUX
SIK cepesiHe AK CEpe/IHE 3aBJaHHs 3a 331aHOI0 3aBJaHb 110




apudmeTnaHe 10 6axis apudmMeTHuHe 10 GaiB TEMAaTHUKOIO 2. 5 6amni
3 OI[IHOK, KOYKHE) 3 OI[IHOK, KOXKHE) BuxoHaHHs KOXKHE.
OTPUMAHHUX 32 OTPHMAHIX 32 MIPAKTUIHO-TO
BUKOHAHHS i BHKOHAHHS i 3aBHAaHHS
3aXHUCT 3axXHUCT
nabopaTopHu nabopaTopHUX
X pooir (4 pobir (4
po0oTH) poboTH)

Ilomoune oyino6anHs

dopMu: BUKOHAHHS Ta 3aXHUCT JIA0OpaTOpHUX PoOIT (y KOXKHOMY MOJIyJ — 110 4
poboru, 3 TemMarukoro 3rimHo mporpamu: SimPy/Ciw mus CMO, mepexi Ilerpi,
Mounte-Kapno/NumPy-SciPy, PySD, Mesa, DoE/ANOVA To110); onuTyBaHHS Ha
3aHATTAX; KOPOTKI MiHI-T€CTH.

Ominka 3a MOIYNb: cepeaHE apuPMETHYHE IHIUBIIYaIbHUX  OIIIHOK
(aeBianparboBadi poOoTH — () 6aJTIB 1 BpaxOBYIOTHCS Y CEPEITHBOMY ).

[Mxana ECTS / kpurepii 11 koxKHOT J1abopaTopHOi poOOTH (Ta MiJICYMKOBO 32
MOJTYJIb):

A (90-100). KopexkTHa KOHIIENTyallbHa MOAENb (IMOAii/4epru/areHTu/moTOKN),
BiATBOprOBaHUU Koj (seed, Bepcii), Bepudikamis/Bamigamis (face validity, mepeBipka
dbopmynu Jlirmna/inBapianTiB mepex Ilerpi), miaH ekCrepUMEHTIB/dyTINBICHUI
aHami3, kopektHi merpuku (W, L, p, moBipui iatepBamu, ANOVA), sxicHUN 3BIT
(miarpamwu, TaOIMUITl, BUCHOBKH).

B (85—-89). Yci ocHOBHI BUMOTH BUKOHAaHI; IpiOHI MIPOTAJIMHU B TIOHIHTY/aHa131
ab0 odopMIIeHHI; pe3yIbTaTH KOPEKTHI.

C (75-84). Pimenns mnpaue3garHe, ajie 3 OOMEXKEHHSMH: CIPOIICHUN
MPENPOIIECUHT/eKCIIEPUMEHTH, CIIA0IINI aHall13 TOXUOOK/ Iy TIIMBOCTI.

D (65-74). UacTkoBe BUKOHAHHS: MPOMYCKU Y CTPYKTYpl MOJIeIl a0 METPHUKaX,
(dbparMeHTapHI BUCHOBKH.

E (60—64). Jlume Oa3oBuii MIHIMYM 3a JOINOMOIM BHKJIaJada; OOMeEXceHa
Mpare3aTHICTh; 3BIT 13 CYTTEBUMH HEJOJIKAMH.

FX (35-59). binbmiicTe 3aB1aHbh HE BUKOHAHO; KO BIICYTHIH/HEMpane3qaTHH;
BIJICYTHE PO3YMIHHS M1AXOIB.

Mooynbruii konmpons 1

®opma: 10 TecroBux 3aBaanb y Moodle 3a Temamu 3micToBOr0o MosyJs 1.

OmuinroBanHs: a6o stk 10x10 6aiB, adbo 3arajibHOO (HOPMYIIOHO:

K=100/N, Z=KxP (N=10),

ne P — kinabkicTs npaBuwibHUX BignoBigen. ban 0—100 nepepaxoByerbes y 10 %
IIJICYMKOBOTO Oaja.

MonynbsHuU KOHTPOJIH 2

®dopwma: 10 TecToBux 3aBaanb y Moodle 3a TeMaMu 3MiCTOBOTO MOTYJIS 2.

OminroBanus: aHanoriyiHo MK-1: 10x10 a6bo K=100/N, Z=KxP 3 N=I10.
Pesynwrar nepeBoguthest y 10 % migcymkoBoro 6asa.

TpeHnine



dopma: MikponpoekT «Po3ymMHa igaibHSI KaMITyCy» i3 KOPOTKHUM ITiJICYMKOBHM
3BiTOM/TIpe3eHTallier0. OliHka — cepeaHe 32 BUKOHAH1 €Tanu TPEHIHTY (MIOCTaHOBKa,
MOJIeJTb, eKCTIEPUMEHTH, BUCHOBKH).

[Mxana ECTS / kpurepii:

A (90-100). Ilpame3marHi Mojaeni y TpbOX Ilapagurmax; KOPEKTHI
excriepumentu/mMerpukun (Wq, Lq, throughput, % BTpar); uiTki pexomeHgalii;
MIePEKOHINBA JEMOHCTpPAITIs.

B (85-89). [IloBuuii (QyHKIIOHAT 3 HE3HAYHUMHM MpPOTaJIMHAMH Y
JeTansax/o(GopMIICHHI.

C (75-84). Obmexxenuit ¢pyHKITIOHAT a00 CIIPOIICHUH aHa13/TIpe3eHTAITIs.

D (65—-74). YacTkoBa peaiizailisi 3 iCTOTHUMHU MPOTaTuHAMHU.

E (60—64). JIumie 6a30Buii MiHIMyM; ca0Ka 1HTEerpallis pe3yJabTariB.

FX (35-59). Kirouosi eTanu BIJICYTHI; JI€MOHCTpAIIis
HEMOJKITMBA/HETIEPEKOHIINBA.

Camocmiuna poboma (inousioyanvHe 3a60aHHs1)

Crpykrypa ouiHroBaHHA: npe3eHTaiis — 20 %, npaktuune 3aBnanas — 80 %
(Mmozens CMO BiAMOBIAHO /10 BapiaHTa).

Kpurepii (3 ypaxyBaHHSIM 1HIHBITyaIbHOTO BHECKY ):

A (90-100). 3aBepmiecHa MOIEIb 3 TapaMETPHU3AIlI€I0, CEPIIMH IPOTOHIB,
JOBIPYMMHU THTEPBAIAMH, AHATI30M BY3bKHX MICIIH/TIONITHK; 3B’sS3HA TPE3EHTAIlIS
(BCTYII—MOIeTIh—CKCTIEPUMEHTH—BUCHOBKH ).

B (85-89). IIpoekt mnoBHUM; ApiOHI MHpoTaAIMHU (HAIp., OOMEXKEHUMU
MTOMUJIKOAHAITI3).

C (75-84). OcHOBHI eTany BUKOHAHI;, aHAI13/ONTUMI3aIlisl TOBEPXOBI.

D (65-74). YacTtkoBe BUKOHaHHS a00 clabka apryMeHTailis; ¢gparMeHTapHu
3BIT.

E (60—64). MiniManbHMiA piBeHb BIAMOBIMHOCTI; (popMaTbHI BUCHOBKH.

FX (35-59). Pe3ynbsrari/3BiT HE BiMOBIJAIOTH BUMOTaM.

Ex3amen

dopwma: Tect y Moodle — 20 3aBmanp X 5 6aiiB (OXOIUTIOE BCl TEMHU KypPCY).

OuinroBaHHs: 200 «20%5y, a00 3arajbHOI0 (HOPMYIIOH0:

K=100/N, Z=KxP (N=20),

13 nopasbIuM nepepaxyHkoM y 40 % migcymkoBoro 6aia.

Opientupu ECTS:

A (90-100). CuctemHi, TIuOO0K1 3HAHHS MMOHATH/METOIIB/METPUK; O€3MTOMUIIKOBE
3aCTOCYBaHHSI.

B (85-89). JIoOpe BomoaiHHS MaTepiajioM; MOOIUHOKI HECYTTEBI HETOUHOCTI.

C (75—-84). JocraTHill piBE€Hb; KOPEKTHI 0a30B1 CY/IKEHHS.

D (65—74). ba3zoBe BIATBOPEHHS; YaCTKOBO MPAaBUJIbHI BIAMOBI/IL.

E (60—64). MiHiManbHO 1OCTaTHIN PiBEHb.

FX (35-59). IcToTHI nporajvHy y 3HaHHSAX.

[IIkana omiHOBAaHHA:



3a 1IKaJor 3a 3a mkanorw ECTS
3YHY HaI[lI0HAJIBHOIO
IIKAJIOI0
90-100 BIJIMIHHO A (BIIMIHHO)
85-89 B (myxe moope)
75-84 Aobpe C (106pe)
65-74 : D (3210BUJIbHO)
60-64 SAAOBLIBHO E (10cTaTHb0)
35-59 FX (He3a10BUTbHO 3 MOKITUBICTIO TOBTOPHOTO
) CKJIaJIaHH)
HE3aJ0BLJIbHO :
1-34 F (He3a10BUIbHO 3 000B’I3KOBUM MOBTOPHUM
KYPCOM)

10. IHCTPYMEHTH, OBJIA/ITHAHHS TA ITPOI'PAMHE 3ABE3ITEYEHHS,
BUKOPUCTAHHA AKUX IIEPEJIBAYA€E€ HABYAJIBHA JUCIHUIIJITHA

Ne HajimenyBaHHs Homep Temu
I. [lepconanbHuii koM’ 10TEP 3 0A30BUM NPOrPaMHUM 1-10
3a0€e31e4eHHAM
2. Phyton 2-10
MynbTUMEIIHHNAN TTPOEKTOP 1 eKpaH 1-10
4, Moodle, Zoom 1-10

PEKOMEH/IOBAHI JKEPEJIA IH®OPMAIIII
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1. Buxknrok . 1., Kamidcekuii P. M., Ilaciununk B. B. MogenroBannsa
ckimagaux cucreM: Ilocionuk. JIsBiB: HoBuit CBiT-2000, 2020. 404 c.
2. VYpuscekuit JI. O., MommHceka A. B., Ocumuyk C. O. Imirtariiine

MOJICJIFOBaHHsI CUCTEM 1 TpolieciB y TesiekoMyHikaiisax: Had. nmocionuk. Kuis: KIII
im. I. Cikopcekoro, 2022. 202 c.

3. Hikomrox II. K. MonemroBadHsT cuCTEM: HaBYAJILHUNA NOCIOHUK ISt
3100yBaviB BUIOi OCBITH creniaibHoCcTi 122 «Komm’torepni Hayku». Binawuis:
HouHY, 2023. 228 c.

4. TomameBceknii B. M. MogemoBanus cuctem. — Pexum pocryimy:
https://dut.edu.ua/uploads/l 1130 37566297.pdf

5. bytko M. II., byrko 1. M., HitkoBchbka M. 1O., Mypamko M. I.,
Onmittuenko 1. M., Omidipenko JI. J[. CucremMHu# miaxia i MOJIETIOBAaHHS B HAYKOBUX
nociimpkeHusax. Kuis: LlenTp yuboBoi miteparypu, 2025. 360 c.



6. [HTENneKTyanbHEe MOMENIOBAHHS HENIHIMHUX JUHAMIYHUX TIPOLIECIB B
KepyBaHHi, KibepOe3neni, TenexkoMmyHikauisx: niapyyHuk / B. 1. Kopuienko, O. HO.
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