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KOMYHIKALIA

KomyHikaujs 3i cTyaeHTamu Byae 34iMCHI0BATUCS ETEKTPOHHOI0 MOLLTOK, B ayauTopii abo yepez ZOOM.
AHOTAULIA KYPCY

MpeameTom BMBYEHHS KypCy € TEOpist Yepr (MacoBoro obcnyroByBaHHS) MOTOKW MO, CMCTEMU Ta
Mepexi MacoBoro 06CnyroByBaHHsl, MOAENi Ha NiACTaBi YacoOBOTO MOLESHOBAHHSI.

[Mpepeksizumu Kypcy

MaTepian Kypcy rpyHmyembcs Ha paHile OTPUMaHUX CTYAEHTaMU 3HaHHSX, NPAKTUYHUX BMIHHSX Ta
HaBWYKax 3 TeM Ta HanpsMIB LOAO anropuTMiB, Teopil WMOBIPHOCTI, Teopii CKIHYEHMX aBTOMATIB,
BMCOKOPIBHEBMX MOB MPOrpamMyBaHHS.

lMocmpexkesizumu Kypcy

Llei kypc € OCHOBOI Af15t 3aCBOEHHS HACTYMHMUX AUCLMNAIH OCBITHBLO-NPOECINHOI NPOrpamMm MigroToBKM
maricTpiB 3a_cneuianeHictio F7 «Komn'iotepHa iHxeHepig»: «[lepegounniomHa npaktukay», «[unnomHe
NPOEKTYBaHHSAY, ANCLMNIIH MiHiT nigroToBku «MaTemaTiuHe 3a6e3ne4eHHs KOMM'KOTEPHUX CUCTEM Ta MEPEXY.

Memoro Kypcy € (HhopMyBaHHS:

— CWCTEMHUX 3HaHb LWOJO MeTodiB Ta 3acobiB nobygoBu Mogeneit Ha nigctaei Teopii MacoBoOro
obcnyroByBaHHs, 3acobiB BU3HAYEHHS XapaKTEPUCTMK Ta AOCTIMKEHHS MOBEAIHKM CKnagHuX 0O 'eKTiB,
BMBYEHHS anlbTEPHATUBHMX 3ac0biB MOAESOBAHHS NPOLECIB;

— MPaKTUYHWX HaBMYOK MOBYAOBM IMITAUiHMX MOAeneil 3 BUKOPWUCTAHHSM  CriewianisoBaHux MoB
nporpamyBaHHs, 3okpema, GPSS.

3micm kypcy

Posrnsgarotbes knacudikallis Mogenen, BnacTMBOCTI XapakTepucTUK Mogeneit, noTokv nogin (po3noain
[MyaccoHa, HannpoCTiLWIA NOTiK, NOTik EpnaHra, rinepekcnoHeHLianbHuiA NOTIK), NOHATTS KoediLlieHTy Bapiayil,
MHeMoHika BawapiHa-KeHpana, ogHopigHi cuctemn macosoro obenyrosysanHs (M/M/1, M/M/IN, MIM/1//K),
napameTpu Ta XapakTepUCTUKI CUCTEM MacOBOr0 06CyroByBaHHS(CTaLliOHapHi MMOBIPHICTI, KiNbKICTb 3as1BOK B
CUCTEMI, KiNbKICTb 3asBOK B Yep3i, piBHAHHSA JliTna Ta cepeHin Yac 04vikyBaHHS B Yep3i), NOHATTS 3aBaHTAXEHHS!
obcnyroBytoyoro mpunagy, posnogin 3aranbHoro Bugy Ta cuctema M/G/1, cdopmynu [Monayeka-XiHdiHa,




HeoaHopigHi cuctemn MacoBoro obenyroByBaHHs (CMO  M/G/1 3 6e3npuopuTETHOK  AMCLMMMIHOW
obenyrosysaHHs (J0), 3 [1O 3 BigHOCHUMM, aBCONOTHUMM Ta 3MiLLAHUMM NPIOPUTETAMM), 3aCTOCYBAHHS MOZENI
Ha niactasi CMO M/G/1 (cuctemn 0bpobku aaHux Ta ynpasnstodi cuctemmn 6e3 obmexeHHs Ha yac 06pobku
3a5BOK, 3 BiBHOCHUMW Ta abCcomoTHUMKU OBMexeHHsMU), PO3IMKHEHi Mepexi MacoBOro 06CryroByBaHHS
(PMMO), napametp Ta xapaktepuctukm PMMO, Teopema [lxekcoHa, 3aMKHEHI Mepexi MacoBOro
obcnyroeyBaHHs (3MMO), anroputm B’to3eHa, NepeTBOPEHHS Mepex, arperyBaHHsi, XBUMbOBWA anroputM
MOZESIOBAHHS Ha NiACTaBi 3BaXEHWX OPIEHTOBaHWX rpacdhiB Mepex (YacoBe MOLENOBAHHS).

OYIKYBAHI PE3YJ/IbTATU

Y pe3ynbTaTi BUBYEHHS KypCY CTYLAEHT NOBUHEH

3HaTK: Pi3HOMAHITHI TUNK Ta CTPYKTYPU AaHWUX; MOZENi JaHWX, SKi HAGINbLL LUMPOKO BUKOPUCTOBYHOTHCS,
| CTPYKTYpW, LLO Nexartb B iXHin OCHOBI; OCHOBHI onepaLil pensuinHoi anrebpu, iXHio peaniaallito i BUKOPUCTaHHS
B 0asax gaHux; HopmarnbHi GopM, ki HanbINbL LMPOKO BUKOPUCTOBYKOTLCS, Ta 3acobu Hopmaniawii
BigHOLLEHb; NpaBuna ghopmaniaadlii 38'A3kiB MiX BigHOLLEHHAMU; KOMaHAaM i onepaTtopu Mosn SQL.

BMITWU: NPOEKTYBaTH ehEKTUBHI CTPYKTYpK 6a3 AaHnx B TEpMiHaX pensuinHoi mogeni; dopmysatn SQL-
3annUTV 4Ns CTBOPEHHs enemeHTiB (Tabnuub, NpeacTaBneHHs i Towo) 6a3 aaHux, aki po3pobneHo; byaysat
KOPUCTYBarbHULbKI 3aCTOCYHKM 3 BUKOPUCTAHHAM iICHYOUMX (DPENMBOPKIB 4S5 MaHiNyntoBaHHA AaHUMU TaKoX
wnsxom SQL-3anuis.

OyTH 34aTHUM: NPOBOANTW AOCTIMKEHHS Ha BIANOBIOHOMY piBHI, WykaTh, 06pobNATM Ta aHanisysaTy
iH(bopmaLlilo 3 pisHUX [Kepen, NpuimaTn OOrpYHTOBaHI PILLEHHSl, BM3HAYaTU TEXHIYHI XapPaKTEPUCTUKK,
KOHCTPYKTMBHI  0COBNMBOCTI, 3acTOCOBYBATW | eKcrnyyaTyBaTh MporpamHi, NpOrpaMHO-TEXHIYHI 3acobm,
KOMM'KOTEPHI CUCTEMW Ta MepeXxi Pi3HOro npusHayeHHs, byayBaTv Ta JOCRimKyBaTX MOAENI KOMM'OTEPHMX
CUCTEM Ta Mepex, iaeHTudikyaTh, KnacudikyBat Ta onucyBaTh poboTy NPOrpamMHO-TEXHIYHWX 3acobis,
KOMM'KOTEPHUX CUCTEM, MEPEX Ta TXHIX KOMMOHEHTIB, 0bupaT eheKTUBHI METOAN PO3B’A3YBAHHA CKIagHUX
3afa4 KOMM'IOTEPHOI iHXEHePil, KPUTUYHO OLIHIOBATU OTPUMaHi pesynbTaTh Ta apryMeHTyBaTu MPUMHATI
PILLEHHS, BUKOPUCTOBYBATM METOAW aHanisy, igeHTUdiKaLil W CUHTE3y KOMITIOTEPHUX CUCTEM Ta MepeX,
KibepdpisandHmx cuctem, IT-iHppacTpykTyp, 3aCTOCOBYBATM MaTeMaTUYHUIA anapaT A4S aHanisy, 4OCHimKeHHS,
NPOEKTYBAHHS, CUHTE3Y, MPOrPamMHOro Ta anropuTMIYHOrO 3abe3neyeHHs KOMM'IOTEPHNX CUCTEM, MEPEX, Ta iX
CKNagoBmX, AOCTIMKYBaTH, NPOEKTYBAT Ta MOAENIOBATY eNIEMEHTU KiDEPMI3NYHUX CUCTEM 3 BUKOPUCTAHHSAM
CYYaCHWX HayKOBO-TEXHIYHWUX METOLIB.

Komnemenmuocmi, siki OTpUMYyE CTYAEHT Y pe3ynbTaTi BUBYEHHS KypCy:

— 30amHicmb 0 abcmpakmH020 MUCIIEHHS, aHai3y | CUHME3y.

— 30amHicmb npogodumu 00CTIOXEeHHS Ha 8ION0BIOHOMY piGHI.

— 30amnicmb 00 nowyKy, 06pobreHHss ma aHanisy iHgbopmauii 3 pi3HUX OXeper.

— 30amHicme nputiMamu obrpyHmMosaHi PilueHHs.

— 30amHicmb 00 8USHAYEHHSI MEXHIYHUX XapaKmepucmuK, KOHCMPYKmugHUX ocobnugocmel, 3aCmoCy8aHHs
i ekcniyamauii npo2pamHuX, NPo2pPaMHO-MEXHIYHUX 3acobig, KOMN OMEPHUX CUCMEM ma MEPEX Pi3H020
NPU3HAYEHHS.

— 30amHicmb 6ydysamu ma 0ocnioxysamu Modesii KOMN'KOMePHUX CUCMEM ma MEePEX.

— 30amHicme i0eHmubikyeamu, knacugbikysamu ma onucysamu pobomy npo2pamHO-mexHidHUX 3acobis,
KOMN OMepHUX cucmeM, MEPEX ma ixXHiX KOMNOHeHmig;

— 30amHicmb obupamu egbekmusHi MemoOu PO38’'3y8aHHsI CKMaOHUX 3a0ay KOMN'IOMEPHOI iHXeHepii,
KPUMUYHO OUiHI08aMU OMpPUMaHi pe3yrbmamu ma ap2ymMeHmysamu NPUUHAMI PiueHHs.

— 30amHicmb gukopucmogysamu MemoOu aHanisy, i0eHmugpikayii i cuHme3y KOMn'lomepHux cucmem ma
Mepex, KibepgpizuyHux cucmem, IT-iHppacmpykmyp.

— 30amHicmb 3acmocogygsamu MamemamuyqHuli anapam Ons aHanidy, O00CHIOKEeHHs, NPOeKMyaHHs,
CUHME3y, Npo2pPaMHO20 ma aneopummiyHo20 3abe3nedyeHHs KOMNIOMEPHUX cucmeM, Mepex, ma ix
cKnadosux.

— 30amHicmb docnioxyeamu, npoekmysamu ma Modenoeamu enemeHmu  KibepgizuyHux cucmem 3
BUKOPUCMaHHSAM Cy4acHUX HayKo80-MeXHIYHUX Memodig.



Pe3ynbmamu Hag4YaHHSI: N0 3aBEPLLEHHIO KYPCY CTYAEHT MaTUMe HaBUYKN

— 3acmocosygamu 3a2asibHi nidxodu nidHaHHs, Memodu MameMamuku, NPUPOOHUYUX ma iHXEHePHUX HayK
00 p038’a3aHHs CKnadHuUX 3aday KOMN OMEPHOI IHXeHepI.

— 3Haxodumu HeobXiOHi OaHi, aHanizysamu ma oujHreamu ix.

— 6ydysamu ma docnidxysamu MOOENi KOMNIOMEPHUX CUCMEM | MEPEX, OuiHK8amu iX adekgamHicmb,
gU3Ha4Yamu Mexi 3aCmocosHOCMI.

— aHanidyeamu npobnemamuky, i0eHmugbikyeamu ma hopmy08amu  KOHKpEMHi  npobremu, Wo
nompebytomb 8upilleHHs], 0bupamu eghekmusHi Memodu iX 8UPILIEHHS.

— gupiwysamu 3adayi aHarnisy ma CUHMe3y KoMN'lomepHUX cUCMeM ma Mepex.

— nnaHysamu | 8UKOHy8amu Haykosi 00CMIOXeHHS 8 cghepi KOMN'IMEPHOI iHXeHepii, hopmynroeamu i
nepesipamu  einome3u, obupamu MemoOuku ma IHCMpyMeHmu, aHanisysamu  pe3ynbmamu,
06rpyHmosygamu 6UCHOBKU.

— 3acmocosygamu CyvacHi HayKogo-mexHidHi Memodu O0CmiOXy8aHHs, NPOEKMy8aHHS ma MOOE8aHHS
efieMeHmig KibepbisudHUX cucmem.

®OPMU | METOAU HABYAHHA

Kypc byne BuknageHuin y cpopmi nekuiin (20 rogd.) Ta nabopatopHux 3aHatb (20 roa.), opraHisauii
camocTiHoT poboTu cTyaeHTis (80 rog.).

OcHoBHa NiAroToBKa CTYAEHTIB 34iNCHIOETLCA Ha NEKLINHUX Ta TabopaTopHUX 3aHATTSX.

Mig yac BUKNadaHHs Kypcy BUKOPUCTOBYHOTLCS Taki METOAM HaBYaHHSA: C/108€CHI (MEKLsl, NOSACHEHHS);
HaoyHi (npeseHTauis Power Point); npakmuyni (nabopatopHi pobotu); poboma 3 nimepamypHumu Oxepenamu
(camocTiitHa poboTa CTyaeHTIB).

BIANOBIAHICTb LIAAM CTA/IOrO PO3BUTKY [0 2030 POKY

Kypc 6e3nocepeaHbOo nigTpymye cTanuii po3BUTOK YePE3 NiAroToBKy (haxiBLiB, siki 3MOXYTb ONTUMI3yBaTH
CUCTEMMU PI3HOrO PIBHS CKNagHOCTI — Bif NoKanbHUX BUPOBHNYMX NpoLECiB A0 rnobanbHuX iHpacTPyKTYPHUX
npoekTiB. BiH 0coGNMBO KOPUCHWA ANsi LOCArHEHHs Linen, NOB'A3aHWMX 3 iHHOBALisMK, €QeKTUBHUM
BMKOPUCTaHHAM PECYPCIB | PO3BUTKOM MICT

SkicHa oceima (LICP 4), a came: 4.4. 36inbweHHs Kinbkocmi monnodi 3 8i0nogiOHUMU Hasuykamu Ons
2i0Hoi npaui ma nidnpuemHuymea. Kypc Hagae marictpam nornubneHi 3HaHHS 3 MOAEMNIOBAHHA CKMNagHWX
cucTeM, WO NiABULLYE TXHIO KBanidikayito Ta Bignosigae 3aBAaHHI0 3abe3neyeHHs SKiCHOI OCBiTU B ranyai T,
BMBYEHHS TEOPIi Yepr Ta iMiTauinHOro MoAEentoBaHHA roTye haxisLiB Ans pobotu 3 cyyacHuMK npobnemamm
onTUMI3aLlil Ta aHanisy faHux.

[i0Ha npauysi ma ekoHomiyHe 3pocmarHs (LICP 8), a came: 8.2. Midmpumka iHHogayil ma nidsuuweHHs
EKOHOMIYHOI  npodykmugHoCcmi  Yepe3 cyyacHi IT-mexHonoeii. Hagudku iMimayiliHo20 MOoOesoeaHHs
do3gonsiomb onmumizysamu 6i3HeC-npouecu, 02ICMUYHI NaHyo2u ma 8UpobHUYi cucmemu, Wo nidguulye
ehekmugHicmb eKOHOMIKU. BUNYCKHUKM MOXYTb NpaLoBaTyt B rany3sx, fe notpibHe MogentoBaHHs CKNagHnX
CUCTEM (Hanpuknag, giHaHCK, OXOPOHa 3[0POB'Sl, TPAHCNOPT), CNPUSAKOYM CTBOPEHHIO BUCOKOTEXHOMOMYHMX
poBOUMX MiCLib.

IHHogauii ma iHgppacmpykmypa (LUCP 9), a came: 9.4. [Jo 2030 poky moOepHizysamu iHgppacmpykmypy
i nepeobnadHamu npomucnosi nidnpuemcmea ...; 9.5 Akmusidysamu Haykosi Q0CMIOXeHHS, Hapoulysamu
MEeXHO/I02i4HUL NOMEHYian NPOMUCIO8UX CEKMOPIB ... . IMiTaLiiiHe MOLEOBAHHS € KITHOYOBUM iHCTPYMEHTOM
ANs NPOEKTYBaHHSA Ta ONTUMI3aLii iHPpaCTPyKTypu (TPAHCNOPTHI Mepexi, eHepreTuyHi cuctemu, SMART-micTa)
— BOHO [103BOIIA€ TECTYBATW IHHOBALLIMHI PiLLEeHHS B BIpTyanbHOMY CEPEA0BULLI, 3SMEHLLYIOYN BUTPATU Ta PUMNKUA
NPV BNPOBAKEHHI.

Cmani micma ma epomadu (JCP 11), a came: 11.2. [Jo 2030 poky 3abe3nequmu 6cCiM MOXIusicmb
kopucmysamucs 6e3neyHumu, Hedopo2umu, OOCMYNHUMU ma €KOM02IYHO CMIUKUMU MpPaHCNOpmMHUMU
cucmemamu Ha 0CHO8I nidsuLLeHHs 6eaneku OopOXHBL020 pyXy ...; 11.3 [Jo 2030 poky po3wupumu macwmabu
giOkpumoi 0ns ecix i ekonoeidHo cmilikoi ypbaHizayii ma moxnueocmi Ons KOMNIEKCHO20 i cmano2o
nnaHysaHHs HaceneHux NnyHKmie ma ynpaeniHHa Humu ..., 11.a [lidmpumysamu nO3UMUueHi €KOHOMIYHI,
couiarnbHi ma eKonoaiyHi 38’A3KU MiX MICBKUMU, NPUMICLKUMU | CirlbCbKUMU palioHamu ... . Teopis yepr |
iMiTauiiHe MOJEntoBaHHS BMKOPUCTOBYKOTHCA ANS  ONTUMI3aUil MICbKOT iHGpacTpykTypu (Hanpuknag,



POMAaACbKUA  TPAHCMOPT,  CBITNOCOPW, E€HEepronocTayaHHs), WO AofnoMarae  3MEHLIMTU  3aTopu,
€HEeprocroXvBaHHA Ta NOKPALLMUTU SKICTb XKUTTS B MiCTaX.

BidnosidarnbHe cnoxueaHHs ma upobHuymeo (LUCP 12), a came: 12.5 [o 2030 poky cymmeso
3meHwumu obcsie 8idxo0ie Yepes exusaHHs 3axoldig w000 3anobicaHHs iX YMBOPEHHIO, iX CKOPOYEHHS,
nepepobKu ma no8MopHo20 suKopucmaHHs; 12.a Habagamu po3gumkosum KpaiHam donomozy 8 Hapouly8aHHi
iX HayKko8O-mexHIYHo20 nomeHuiany Ona nepexody 00 binbw payioHanmbHUX Mooenel CnoXusaHHs i
gupobHuumea. MoaentoBaHHS [JO3BOISE aHani3yBaTu Ta ONTUMI3yBaTh BUKOPUCTAHHS PECYPCIB (Hanpuknag,
3MEHLLEHHS BiAX04iB Y BUPOBHWLTBI, edpekTUBHE NnaHyBaHHS JOTICTUKK), 3HAXOAUTU CNOCOOW 3MEHLLEHHS
€HEeproBuUTpaT Ta iHLIUX PeCypCiB.



