CNJIABYC
HABYAJIBHOI IV CIIUIIIHU

METO/IY TA CUCTEMM IMITALIIITHOT'O MOJIE/TIOBAHHS IHOOPMAILIIMHNUX CUTHAJIIB TA CUCTEM ID 997

126 TuopmartiiiHi cuctemu Ta TEXHOIOT1 IHdopmariiini cucremu Ta TexHONOTIT (2024)

(marictp)

[lIndp, Ha3Ba . .
. . . . . Ha3Ba ocBiTHBOI . .
creniajabHOCTI Ta 124 CucremHMIi aHasi3 (MaricTp) CucremHunii ananis (2024)
o porpamu
OCBiTHili piB€Hb e
Komm’totepHi Hayku (2024)

122 KoMmmr’roTepHi Ha aric
MIT'IOTepHI HayKs (MaricTp) Komrr’'1oTepHi Hayku (0CBiTHbO-HayKoBa) (2024)

OcBiTHBO-TIpOdeciiiHa

. MoBa BUK/IamaHHS VKpaiHcbKa
OCBITHBO-HayKOBa

Tum niporpamm

@aky/nbTeT KOMIT FOTepHO-iH(QOpMaIiifHUX CUCTEM

Kad. ' KH
i mporpamHoi imkeHepii (PIC) ad. xomrioreprux Hayx (KH)

®@aKkyJ/IbTeT

Buknagau/BuKaazaui

Mnunko Borgana BorpaHiBHa, KaH7. TeXH. HAyK, AOIEHT, TOIEHT Kadenpy KOMIT IOTepHUX HAyK, Mpodinb Ha mopTasti "Haykosii THTY"



https://library.tntu.edu.ua/personaliji/a/m/mlynko-bohdana-bohdanivna/

Merta Kypcy

dopmar Kypcy

KomnertenTtHocrti OIT

[MporpamHi pe3yabTaT
HaBuaHHs 3 OI1

O6csr Kypey

O3Haku Kypcy

®opma KOHTPOJIIO

3arasibHa iHdoOpMalis PO AUCHUILIIHY

TIOJISITa€ Y OTPMMaHHI HeOOXiTHUX TeOPeTUYHMX 3HaHb Ta MPAKTUYHMX HABMYOK OCHOB KOMIT'IOTEPHOTO iMiTaIliifHOTO MO eTI0BaHHS
indopmariitHMX mpoleciB, CUTHATIB Ta CKIAIHNX CUCTEM, BUKOPUCTOBYIOUM CYIaCHI KOMIT FOTepPHi 3aC00M.

3minranuii: ekilii, 1a6opaTopHi 3aHSATTs, KOHCYybTalii, EHK
3IaTHICTb 4,0 aBCTPAKTHOTO MUC/IEHHS, aHaJli3y Ta CUHTEe3Y,

- YCBiOMJIEHHS TEOPeTUUHMUX 3acak, KOMIT'I0OTePHUX HayK;

- 3IATHICTh PO3POONIATY MaTeMaTUYHi, iHpopMaIliliHi Ta KOMIT'IOTepHi Mojiesi 06’€KTiB i mpolieciB iHpopmaTu3aiii;
- 3[IaTHICTh iHTErpyBaTM 3HAHHS Ta 3[i/iCHIOBATU CUCTEMHI OCTiI)KeHHS, 3aCTOCOBYBAaTU METOAM MaTeMaTUUYHOTO Ta
iHpopMalliiTHOTO MOJIeTIOBAHHS CKJIaIHMX CUCTEM Ta MPOIleciB pi3HOI TPUPOIN.

- CTBOPIOBATY Ta AOC/IIIKYBaTM iHGOpMalliliHi Ta MaTeMaTUYHiI MOMETi CUCTEM i IIPOIIECiB, IO TOCTIIKYIOTbCS, 30KpeMa 00’ €KTiB
aBTOMAaTM3allii;

- pO3pOo6IATY Moaei iHdhopMalliiiHIX IIPOLeCiB Ta CHUCTEM Pi3HOTO KJIacy, BUKOPUCTOBYBATH METOIM MOJeTI0BaHHs, popmatisairii,
ajropuTMisailii Ta peasisaliii Mojesieil 3 BUKOPUCTAHHSIM CydYaCHUX KOMIT'IOTEPHUX 3aC00iB;

- GymyBaTH Ta OOCTiAKYBATX MOZE CKIaJHUX CUCTEM i MPOIIeciB 3aCTOCOBYIOUN METOAM CUCTEMHOIO aHaji3y, MaTeMaTUUHOTO,
KOMIT'IOTEPHOTIO Ta iHGOopMaIliliHOrO MOETIOBaHHS.

OuHa (meHHa) opma 300YTTS OCBiTH:

Kinbkictb kpenutiB ECTS — 4.5; nexuii — 20 rox.; nmabopartophi saHsaTtss — 20 rom.; camocTiiiHa pobora — 95 rog.;

3aouHa ¢opMa 3100YTTS OCBITH:

Kinpkictb kpenutiB ECTS — 4.5; nexkuii — 6 rom.; JabopaTopHi 3aHITTI — 6 rOf.; caMoOCTiliHa po6ora — 123 ron.;

Pik HaBUaHHS — 2; cemecTp — 3; BubipKoBa gucUMIUIiHA; KiJIBKiCTh MOAYIIB — 2;

IToTOYHMIT KOHTPOJIb: 3aXMCTU 3BiTiB i3 1a6OPAaTOPHUX POOIT, TECTYBaHHS

[MigcyMKOBMIT KOHTPOJIb: 3aJliK



KomrieTeHTHOCTI Ta
IVCIUILIIHY, 1110 €
repeayMOBOIO JIJIst

BUBUEHHS

MartepianbHO-TexHiUHe
Ta/abo indopmairiiine
3a0e31eYeHHs

ba3oBi HaBMKM ITporpaMyBaHHSI MOBOIO Python a6o0 iHIIIO0, 3HAHHS Teopii aJropUTMiB, TEOPii IMOBipHOCTEI, BUIIATKOBUX IIPOIIECIiB
i MaTeMaTUYHOI CTaTUCTUKU

Python, VS Code, Google Colab, Microsoft 365




CTPYKTYPA KYPCY

Toguu

JIeKIifiHUIT KypC

Jlexuis 1. TIpenmet aucuumutinyu «MeToau Ta CUCTeMM iMiTalliiiHOrO Moe/ToBaHHs iHQOpMalifiHMX CUTHAJTIB Ta

CUCTEM».

AxagemiuHa mo6podecHicTb. OCHOBHI ITOHSITTS PO iMiTalliiiHy MOAEJIb Ta iMiTalliifHMI1 eKcriepuMeHT. MeToau, 2 2
MeTOIVKM, TEXHOJIOTii MaTeMaTUYHOTO i KOMIT'I0TepHOTI'0 MOAeII0BaHHS CMUCTeM Ta IipolieciB. Micile

IUCIUTUTIHY Y TEOPETUUHMX 3acalaX KOMIT IOTepHMUX HayK.

Jlex1iis 2. AHaJti3 Ta CMHTEe3 KOMIT I0TepHMX iMiTalliliiHMX MO/eJiell CTOXaCTUUHMX iHhOpMalifiHMX CUTHAJTIB i

MpOIIEeCiB.

MeTton MonTe-Kapio. IIceBmoBMUMIagKoOBi umciia Ta iX BIaCTUBOCTI. MeToay nepeBipKu SIKOCTi 3reHepOBaHMX 2 2
BUIIAJKOBYX U¥CEI HA OCHOBI CTATMCTMYHOIO aHaJIi3y JaHMX. BUKOpMUCTaHHS B 3a7auax po3poOKy Ta

IOCTiIKeHHS KOMIT'I0OTepHUX Mofesieli 06’eKTiB i mpolueciB iHbopMaTu3salii Ta aBToMaTu3allii.

Jlek1ist 3. MeTony KOMIT'IOTEpPHOTO iMiTaIliifHOrO MO eM0BaHHSI BUMIAIKOBUX MIPOIIECiB i3 IMCKPETHUMMU
po3mnoniiamu.

AJITOPUTM KOMIT'I0TepPHOT'0 MOAEeII0BaHHS BUITAAKOBUX MOCTiTOBHOCTEN 3 AUCKPETHMUMM PO3MOIiTaMu.
CrieniaspHi MeTOAM iMiTallifiHOTO MOAEII0BAHHS AVCKPETHUX PO3MOIiiB.

Jlexuist 4. CyyacHi ImporpaMHi 3aco61 Ta TEXHOJIOTii KOMIT FOTEPHOTO iMiTalliiiHOr0 MOIe/TIOBaHHS CUTHAJIIB Ta

CUCTEM

Mosga imiTaninHoro mozemntoBaHHsI GPSS. Cucrema imitaniinoro mogentoBanHs PTRSIM. [TakeT imiTaliiiHOTO 2 -
MoJie/iIoBaHHS Arena. BipoBa/)keHHSI METO/TiB MOZeTIOBAHHS 3 BUKOPUCTAHHSIM CY4aCHUX KOMIT IOT€PHUX

3aco6iB. Bibmioreka ModSimPy. MogeJti miMb0oKoro HaBYaHHs.

Jlex1iist 5. MeToay KOMIT'IOT@pHOTO iMiTalliiiHOro MOJe/II0BAaHHSI BUITaAKOBMX IIPOLIECiB i3 HemepepBHUMM
po3mnomiiamu.

MeTtop o6epHeHO0i QyHKIIii. AITOPUTM iMiTaliiHOrO MOEIIOBAaHHS 6iJIOTO IITYMY 3 eKCITOHEHITiiTHUM 4 i
Temu 3aHSITh, KOPOTKMUIA posnofinom. MeToay MOIeTIOBaHHS rayCCiBChbKMUX iHOOPMAITiifHUX CUTHATIB.
3MiCT
Jlex1iisg 6. MeTogu MaTeMaTUYHOTO i KOMIT' IOTEPHOTO iMiTalliliHOTO MOZAeII0BAHHS CUCTEM i3 MapKOBChKUMU
BJIACTUBOCTSIMMU. 4

MapKoBCbKi mpoiiec. KoMmm’ioTepHe imiTaliijiHe MOaeII0BaHHS CKIaJHUX CMCTEM Ta MPOIleciB pi3HOI pupoau
3 BUKOPMCTAHHSIM JIaHI[IoriB MapkoBa.




Temu, KOPOTKMIA 3MiCT

Jlex1iis 7. JIiHiliHi BUTIQJIKOBI Ipo1iecu Ta iX 3aCTOCYBaHHS B 3aJjlauaX MaTeMaTUYHOIO Ta KOMIT IOT€PHOTO
MOJIe/TIOBaHHS iH)OpMaIIiiHMX CUTHAJTIB Ta CUCTEM

BurmaakoBi mpoiiecu 3 He3aJiesKHMMM ITpuUpocTamu. BinepiBcbkuit mipotiec. ITpotiec [Tyaccona. JIiHiliHi BUnagKoBi
MpOLIeCH 3 HeMlepepPBHUM Ta IMCKPETHUM 4yacoM. Mofiesni apToperpecii KOB3HOI Cymu Ta 1X 3aCTOCYBaHHS AJIsT
KOMIT IOTEPHOT'0 MOJIE/TIIOBAHHSI

PA30OM:

JIaGopaTOpHMIT MPAKTUKYM (TE€MIM)

AHasti3 Ta cMHTe3 KOMIT I0TepHUX MOJieJieli BUMTaJKOBUX ITPOIIeCiB

Komm’oTepHe iMmiTallijiHe MOJe/I0BaHHSI BUIIAIKOBUX MOCIiAOBHOCTEN 3 IMCKPETHUMM PO3IIOAIIaMMU
Komm’oTepHe iMmiTallijiHe Moe/TI0BaHHS BUIIAIKOBUX ITOCTiIZOBHOCTE i3 HellepepBHUMM PO3IIOIiIaMu

Komm’oTepHe iMmiTallijiHe Mofe/IIOBaHHS OMCKPETHUX AMHAMIUHUX CUCTEM i3 BUKOPUCTAHHSIM JIAHITIOTiB
Mapxkosa

KomIr’'toTepHe MOne/NI0BaHHS CUTHATIB i3 BUKOPUCTaHHSIM CyYaCHUX iIHCTPYMEHTIB IITYYHOTO iHTEIEKTY

PA30OM:

IHIII BUIN POBIT



Indopmariiridi gkepesa ajisi BUBYEHHS KypCy

ba3osi

1. 3inoB’eBa O.T., Illapos C. B., [Tanamapuyxk I. IT. ImiTaiijiHe Mome/II0BaHHS Ta MOJEIIOBAHHS CUCTEM: HaBUYa/IbHMIT TOCiIOHMK. 3amopisoks : ®OII OgHopor T.B.,
2025.203 c.

2. Ypuscokuii, JI. O. ImiTariiline MoeTIOBaHHS CUCTEM i IPOIIeCiB y TelleKoMyHiKatlisix [EseKTpoHHMi1 pecypc] : HaBy. moci6. / JI. O. YpuBcbkuit, A. B. MommHcbKa,
C. O. Ocurruyk ; KIII im. Iropst CikopcbKoro. — EnekrponHi TekcToBi mani (1 daiin: 5,46 M6aiit). — Kuis : KIII im. Iropst Cikopcbkoro, 2022. — 202 c.

3. Bubpani muMTaHHsI KOMIT'IOTEPHOI'O MOJIEII0BaHHS ITpoIleciB i siBuI / 3a pen. H. P. Banuk. — TepHomins : ITigpyunuku i moci6umuku, 2022. — 272 c.

4. ImiTariliHe MoJeTIOBaHHS CHCTEM Ta IpoI1ieciB Kibepbesmnekn B cepenosuii MATLAB: TTpakTukym [Enekrponnanii pecypc] (JIJist CTyAeHTiB TEXH. CITell. BUII. HaBY.
3aki.) / [A.J.KoxyxiBcbkuii, I'.I. Taiimyp, O.A. KoxyxiBcbka, B.B. MapueHnko, C.O. AnekceHKko]; M-Bo ocBiTy i Haykmu YKpainu, [lepskaBHUI YHiBepCUTET
TenekoMyHikarii. — K: IVT,2020. - 78c.

5. CrenieHko, I.B. MogentoBaHHS cucTeM: HaBY. Toci6. [EnekTpoHHMiipecypc, Tekcr] / I.B. CremeHko; M-Bo ocBiTH i Hayku Ykpainu, Yepkac.aepsK. TEXHOI. YH-T. —
Yepkacu : YATY, 2010. - 399 c.

6. Hikosmok I1.K. MopenioBaHHS CYCTeM: HaBYaIbHMIA MTOCIOHMK [71s1 3M06yBauiB BUIOI 0CBiTH creniaabHOCTi 122 Komm’otepHi Hayku. Binauug: IouHY, 2023. 228
C.

7. ImiTaliline MoAeIOBaHHS CUCTEM Ta IpolieciB: EfeKTpoHHe HaBuaibHe BuAaHHS. KoHcnekT ekt / B. B. Hepyi, B. B. Kypaeua. — K.: HH ITC HTYY «KIII», 2012.
-115c.

8. Komm’toTepHe MO eTI0BaHHS CUCTEM Ta IpoiieciB. MeToayu o6uncienb. YactuHa 1 : HaBuaabHMit moci6Huk / KeTuuii P. H., Borau I. B., Boiiko O. P., Coduna O.
0., lllynrypa O.M.; 3a 3ar. pen. P.H. KBetHoro. — Binauus: BHTY, 2012. - 193 c.

9. Giuseppe Ciaburro, Hands-On Simulation Modeling with Python, Packt Publishing, 2020.

10. Sheldon M. Ross, Simulation, Academic Press, 6th Edition - November 6, 2022.

HornomixkHi

1. Kim BS, Kang BG, Choi SH, Kim TG. Data modeling versus simulation modeling in the big data era: case study of a greenhouse control system. SIMULATION.
2017;93(7):579-594. doi:10.1177/0037549717692866

2. Matthias Templ, Simulation for Data Science with R, Packt Publishing, 2016

3.Jason M. Kinser, Modeling and Simulation in Python, CRC Press, 2022

4. Ba6ak B. I1. Teopis iiMOBipHOCTe}1, BUIIaJIKOBI IPOLIecy Ta MaTeMaTuuHa cTatuctuka / B. I1. Babak, Bb. I'. Mapuenko, M. €. ®pus. — K. : Texnika, 2004. — 288 c.
5. TIporpamMyBaHHS YMCI0BMX METOIiB MOBOIO Python : HaBu. roci6. / A. IO. Topomienxko, C. [I. IToropinmii, 5. 0. Doporwuii, €. B. I'my1uko ; 3a pex. A. B. AnicimoBa. —
K. : BugaBHmnuo-nomirpadiunmii mentp "KuiBcbkuit yHiBepcuTet', 2013. — 463 c.

6. CTaTMCTUYHMI aHaJIi3 JaHMX BUMipIOBaHb: HaBY. 1ocib. / Epemenko B.C., Ky 10.B., Moxkiiiuyk B.M., Camoitniuenko O.B. — K.: HAY, 2013.— 320 c.

7. V. Babak, A. Zaporozhets, Y. Kuts, M. Fryz, L. Scherbak. Noise signals: Modelling and Analyses. Cham: Springer Nature Switzerland, 2025. 222 p. DOI:
https://doi.org/10.1007/978-3-031-71093-3.

8. H. Pishro-Nik, "Introduction to probability, statistics, and random processes", available at https://www.probabilitycourse.com, Kappa Research LLC, 2014.

9. Jake VanderPlas, Python Data Science Handbook, O'Reilly Media, Inc., 2016



Iadopmariiiini pecypcu

1. http://dl.tntu.edu.ua Enexkrponni HaBuanbHi Kypcy THTVY imeHi 1. ITyntost. EnekTpoHHMIT HaBYaIbHMIT Kypc MeToay Ta CMCTeMM iMiTalliifHOro MO e0BaHHSI
iHpopmariitaux curHanis ta cucrem (ID 997)

2. H.Pishro-Nik, "Introduction to probability, statistics, and random processes”, available at https://www.probabilitycourse.com, Kappa Research LLC, 2014.

3. Allen B. Downey, "Modeling and Simulation in Python", Green Tea Press, available at http://greenteapress.com/wp/modsimpy/

4. Scipy Lecture Notes, available at http://scipy-lectures.org/index.html

IMoniTnku Kypcy

BUKOPUCTOBYIOTbCS TakKi 3aCO0M OIIiHIOBAHHS Ta METOAM JEMOHCTPYBaHHS pe3y/IbTaTiB HABYAHHS: ITIOTOYHE OIIMTYBAHHS;
[ToniTKa KOHTPOJIIO TeCTyBaHHS ; BUKOHAHHS iHAMBIAyaJIbHUX 3aBJaHb Ta IIPe3eHTalliil; OI[iHIOBaHHS pe3y/IbTaTiB BUKOHAHUX CAaMOCTIiHMX Po6iT; 6ecimm
Ta 06roBOpeHHS MPOOIEMHMX MMUTAHb; IUCKYCii; iIHAMBiTyaNbHi KOHCY/IbTAILlii; ek3aMeH. MOKIMBUI PEKTOPChKMIT KOHTPOJIb.

[MoniTuka momo Koncynbratii mpu BUBUYEHHI JUCIIUTITIHM TTPOBOASITHCS 3TiMHO 3aTBepakeHoro Ha Kadenpi KH. KoHcybTyBaHHS miepeioaueHo sIK
KOHCY/IbTYBaHHS OUYHO ,TaK i 3 BUKOPUCTAHHSIM PeCypPCiB eJIeKTPOHHOT'O HaBUa/IbHOTO KYPCY Y CEpPeIOBUIIL e/IeKTPOHHOTO HaBUaHHS YHIBEPCUTETY.

CTymeHT Mae MMpaBo Ha MOBTOPHE CKIAAaHHS MOIY/JIbHOTO KOHTPOJIIO 3 METOIO MiABUIIEHHS PeTUHTY IIPOTITOM TVOKHS TiCIs
[MoniTuka 1080 CKIaJaHHSI MOAY/IBHOTO KOHTPOJIO 3a Tpadikom. [TepecknagaHHs eK3aMeHY Bif0yBa€TbCs B TepMiHM, BU3HAUEHi rpadikom
repecKaagaHHs OCBiTHBOTO ITpo1iecy. 3m06yBau BO Mae mpaBo Ha 3apaxXyBaHHS pe3y/IbTaTiB HAaBYaHHS 3M00yTUX Y HeopMatbHiii un iHdhopMabHii
OCBITi.

[MoniTHKa 1080 [Tpu cknamaHHi yciX BUIB KOHTPOIIIO Y cepeloBUILi eIeKTPOHHOTO HaBUaHHSI 3aBKAY aKTUBYETHCS CUCTEeMa PO3Ii3HaBaHHS 0CO0M,
aKageMiyHoi 1[0 CKJIaJa€ KOHTPOJb. Yci mpakTuuHi po6oTu y EHK mepeBipsitoTbest BOyIOBaHOIO cucTeMOIo AHTHUIUIAriaT. ITpu ckinagaHHi ycix dopm
I06pPOYeCHOCTI KOHTPOJTIO 3a00POHSIETHCS CIMCYBAHHS, Y TOMY YMC/Ii 3 BUKOPUCTAHHSIM CYy4acHUX iHOPMAIlilfHUX TeXHOJOTIiA.

BinBimyBaHHS 3aHSATH € 060B’SI3KOBMM KOMITOHEHTOM OCBIiTHHOTO ITpOIIecy. 3a HasIBHOCTI MOBAKHMX MPUUMH (HAIIPUK/IA, XBOpooa,
0Cc06/MBi MOTPeOU, BiipsIsKeHHS, CiMeliHi 00CTaBUHM, yU4acTh y ITporpaMax akaJeMiuHOi MOOiTbHOCTI TOI0) HABYAHHST MOXKe
3iMICHIOBATMCS 32 iIHOUBITyaIbHUM I'padikoM, ITOTOMKEHUM 3 TeKaHOM (paKy/IbTeTy.

IToniTnKa monmo
BiIBiyBaHHS




CHUCTEMA OLIHIOBAHHS

Po3nogin 6astiB, AIKi OTPMMYIOTh CTYAEHTH 3a KypC

IMigcymkoBwmit Pa3zom 3
Mopyns 1 Mopynp 2 ACY .
KOHTPOJIb JUCHUTLTIHU
AyIMTOpHA Ta caMOCTiiHa po6oTa AyIMTOpHA Ta caMOCTifiHa po6oTa OnHa Tpers Bif cymu
6astiB, HabpaHUX
TeoperiiHiii kype JlabopaTopHa po6oTa TeopermuHi kype JlabopaTopHa po6oTa 3p06yBateM BIPOAOBK 100
(TecTyBaHHS) (TecTyBaHHA) ceMecTpy
12 30 13 20 25
K- K-
N? jexii Bunu pobit T,b N? nexirii Buau pobit T,b
6asiB 6asiB
JlabopaTopHa poboTa JTabopaTopHa poboTa
Tema 1 N°1 10 Tema 6 N4 10
JlabopaTopHa poboTa JTabopaTopHa poboTa
Tema 2 N2 10 Tema 7 NOS 10
Tema 3 JlabopaTopHa pobora 10

Ne3
Tema 4

Tema 5



Po3noain onmiHOK

Cyma 6aiB 3a HABYAJIbHY JisSI/IbHICTH IIIkana ECTS O1iHKa 3a HaIliOHAJIBHOIO IIIKAJIOIO

90-100 A 3apaxoBaHO

82-89 3apaxoBaHO

75-81 3apaxoBaHO

67-74 3apaxoBaHO

60-66 3apaxoBaHO

35-59 He 3apaxoBaHo

1-34 He 3apaxoBaHoO

3aTBepmkeHO pimeHHsIM Kadenpyu KH, mporokon N21 Big «29» ceprns 2025 poky.




