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AHoTau,ii BUH6ipKOBMX AMUCLUNAIH
TexHonorii BipTyanizauii Ta xmapHux obumncneHo
leTeporeHHi po3noaineHi 6a3m gaHmnx
MynbTHUAreHTHO-OpPiEHTOBAHE NPOrpamyBaHHA
MpuKNagHi meToam aHanisy AaHUX
MeTtoam nobyBaHHA AaHUX
MeToau HaBYaHHA 3 NiAKPINIEHHAM
Mpo€eKTyBaHHA NporpamHoro 3abesnevyeHHA TEXHONOTIT UMPPOBUX ABINHUKIB
[eueHTpanizoBaHi 3aCTOCYHKMU
MaTtemaTuyHi metoamn iHpopMaLiMHUX CUCTEM
MeTtoam nobyaosu nporpamHmx 3acobis gna maTpuyHMX obuncneHb
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IHCTPYKUiA KopucTyBayam Katanory

1. 3rigHo 3 HaB4YanbHMM NAAHOM nNiAFOTOBKM A0KTOopiB ¢inocodii 3a cneujianbHicTiO
121 IHxKeHepia nporpamHoro 3abesnevyeHHA, acnipaHT Ma€e obpaTu ABi BUOBIPKOBI AUCLUNAIHU
3aranbHUm obcarom 10 kKpeauTie (oaHa AnucumunaiHa obcarom 5 KpeauTiB BUBYAETLCA Y 3 ceEMecTpi Ta
o4Ha gucumnaiHa obcarom 5 KpeauTiB BUBYAETLCA Y 4 cemecTpi).

2. bBe3nocepeaHit BWBIP AUCUMNAIHM  acnipaHTOM 3AiACHIOETLCA  LUJIAXOM  OH-NaMH
ro/0CyBaHHA 3 HACTYNHMM HaAAHHAM Yy AeKaHaT cBOro ¢aKy/ibTeTy NMMCbMOBOI 3asBU (MOXnuBe
HaACUNaHHSA CKaH-KoMii Ha aapecy BiANoBiaaNbHOi 0cobu BUNYCKOBOi Kadeapw), B AKil acnipaHT mae
3a3HaunTM 06paHy AnCUUNAIHY.

3. AKWOo acnipaHT i3 NOBaXKHOI NPUYMHK He 3Mir obpaTu AMcUMNiHY BYacHO abo BMABMB
NOMMU/IKY LWOAO CBOFO BOJIEBUABJIEHHSA, BiH 3BEPTAETbCA B AEKAHAT i3 3aABOK AAA 3anucy Ha
BUBYEHHA 06paHOi HUM AMCUMNIHW, HaAaBLWK BiANOBIAHI AOKYMEHTU. ACNipaHT, AKMIN 3HEXTyBaB
cBOiM npaBom BMbOPY, byae 3anncaHuii Ha BUBYEHHA TiEl AUCLUMNNIHU, AKY 3aBilyBay BMMYCKOBOI
Kadeapu BBaXKaTMMe NoTPibHO ANA onNTUMI3aLii HaBYabHUX Tpyn.

4. Ob6paHa acnipaHToM HaBYya/abHa AMCUMM/IHA 3a3HAYa€TbCA Y MOro iHAUBIAyanbHOMY
HaBYa/IbHOMY NAaHi.



&d-KaTtanor

NEPENIK AncuunniH
MompibHo obpamu 2 ducyunaiHu:
— 00Ha ducyunniHa y 3 cemecmpi (5 kpedumis),
— 00Ha ducyunniHa y 4 cemecmpi (5 kpedumis).

.. . Kin-tb CemecTtpoBa
Ne HasBa HaB4YanbHOI AUCLUNANIHN CemecTp . .
Kpeautis arecrauis
1. TexHonorii BipTyanisau,ii Ta XmapHUx obuncieHb 3 5 3anik
2. leTeporeHHi posnoaineHi 6a3un gaHnx 3 5 3anik
3. MynbTHareHTHO-OpiEHTOBaHE NPOrpamyBaHHA 3 5 3anik
4, MpuKNagHi mMeToam aHanisy gaHux 3 5 3anik
5. MeToam Ao06yBaHHA AaHMX 3 5 3anik
6. MeToan HaBYaHHA 3 NiAKPINJIEHHAM 4 5 3anik
7. MpPOEKTYBaHHA NPOrpaMHoro 3abesneyeHHs 4 5 3anik
TexHosorii uMdpoBUX ABINHUKIB
8. JeueHTpanizoBaHi 3aCTOCYHKU 4 5 3anik
9. MaTtemaTnyHi meToam iHpopMaLiMHNX cucTem 4 5 3anik
10. MeToau nobynoBm NporpamHux 3acobis ann 4 5 3anik

MaTPUYHNX obuncneHb




AHoOTauii BUbipKoBMX gucumnniH

Ducumnnina TexHonorii BipTyanisauii Ta XmapHuX o6uncneHb

PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeppa IHpOPMATMKM Ta NPOrPaMHOI iHKeHepil

Bumoru go 3HaHHA apXxiTeKTyp KOMMN'IOTEPHUX CUCTEM, NOYATKOBI 3HAHHA Cy4aCHMX MOB NPOrPamMyBaHHS,

NOYaTKy BUBYEHHA

6a30Bi 3HaHHA Teopil iHpopMaLii Ta KOA4YyBaHHSA, 3HaHHA CTeKy npoTokonis TCP/IP.

Lo 6yae
BUBYaTUCA

YnpaBaiHHA UMbPOBUM NepeTBoOpeHHAM 3acobammu xmapHMx obumncneHs (Cloud Computing).
HaranbHi BMmOrM Ao iHpopmauinHUX TexHonorin anAa 3abesneyeHHa 6i3Hec-npouecis.
KomnoHeHTU cy4yacHoi IT-iHppacTpyKTypu. MepeTBopeHHA i eBontouis IT-iHdpacTpyKTypu.
O6umncntoBanbHi pecypcu. Cuctemu i npuctpoi cxosuy. Meperkesi pecypcu. Biptyanisauis 2.0.
lnepsisopu i BipTyanbHi MawuHW. BipTyanbHa iHdpacTpyKTypa. BiptyanbHuii LLOA. Myn
pecypciB. MNMporpamHo-Bu3HayeHa IT-iHdpacTpyKkTypa. MNporpamHo-BUM3HAYEHi 0OYMCNEHHS,
cxoBuwa, mepexi Ta LUOJ. BapiaHTM posropTaHHA IT-iHbpacTpykTypu. TpaguuiliHa,
KOHBEPreHTHa Ta rinep-KOHBepreHTHa iHpPacTpyKTypu. ETanoHHa apxiTekTypa XMapHMX
obuncneHb. MopiBHAHHA XMaPHOI apXxiTeKTYpM | TpaanuinHoi. CyTTEBI XMapHi XapaKTepPUCTUKN,
CepBiCHi mogeni Ta mogeni po3ropTaHHA. EnemeHTM eTanoHHOI XMapHOi apXiTekTypw.
MporpamHe 3abe3neyeHHs (M3) AK OCHOBHMIK ApaliBep NPUCKOPEHHA uMbpoBoi
TpaHchopmauii 6i3Hecy. TpaguLiliHi Ta cyYacHi NporpamHi 3acobu ana pisHUX apXiTekTyp i
mozenei posroptaHHA. MoHoniTHe M3 Ta mikpocepsicu. 12-tn dakTopHe M3, DevOps,
Continuous Integration and Continuous Delivery (Cl/CD), Cloud-native N3. Cy4acHi xmapHi
cepBicy Ta opKecTpauis iX poboTun. MWUTTEBUI UMKN XMAPHWUX cepsiciB. ABTomaTtu3auis i
operations management. lMpuknagn peanisauii nposigHumn IT-komnaHiamu. KoHuenu,ii
XMapHOi 6e3nekun: KoHIAEHLiNHICTD,

LjificHicTb, [OCTYMHICTb, aBTeHTUdIKaLiA, aBTopu3auia, ayauT, [oBipeHa obuucitoBasibHa
6a3a. MexaHi3aMM KOHTpOaO XMapHoi 6e3nekn. Baxknusictb 6e3nepepBHOCTi bGi3Hecy.
BigamoBocTinKicTb IT-iHpacTpyKTypH. 3aXMCT AaHMX: pe3epBHE KOMitoBaHHA Ta BiAHOBIEHHS,
apxiByBaHHA Ta pennikauia.

Yomy ue
uikaso/Tpeba
BMBYATH

OTpuMaHi 3HAHHA A03BONATb: MPOEKTYBATM Ta BMKOPMUCTOBYBATU CUCTEMM BipTyanisauii Ta
XMapPHUX 0bYMC/IeHb; BMKOPWUCTOBYBATM Cy4YaCHi nporpamHi 3acobu Ta iHdopmaLiiiHi
TEXHO/OTii, WO 3aCTOCOBYOTLCA AJ1A YNPAB/iHHA BipTyaNi30BaHUMU | XMapHUMMU CUCTEMAMMU;
BMKOPWUCTOBYBATM Cy4vacHi nporpamHi 3acobu nobyposu IT-iHGpacTpyKTypn nNpuBaTHUX
XMapHUX cepeaoBuL, Ha 6asi LeHTpiB 0bpobneHHs gaHux (LOA); po3pobnatu apxiTekTypu
NPMBATHUX | FIOPUAHUX XMapPHUX CepefoBMLL ANA BUPILWIEHHA 3agay  NignpUEMCTBa;
BMKOPMCTOBYBATU i MPOrpamyBaTM XMapHi CepBicK, WO HAZalTb MNPOBIAHI IT-KOMNaHii;
3abe3nevyBaTy 6e3neKy Ta BigMOBOCTINKICTb XMapHOI IT-iIHPpPaCTpyKTYypU.

Yomy morKHa

OCBOITU BM3HAYa/IbHi XapaKTEPUCTUKKU, CEPBICHI Moaeni Ta Mogeni PO3ropTaHHA XMApPHMUX

HaBYUTUCA obumncneHb i cepeaosuL;

(pesynbratn HaBuntncAa mogentoBath cTaH Ta GYHKLIOHYBAaHHA CKAaAgHMX 06’ EKTIB XMapHUX cepeaoBuLL B

HaBYaHHA) npoueci po3pobneHHs BigNOBIAHWX IHPOPMALIMHMX cUCTEM i TeXHONOrI Ana peanisay,i
6i3Hec-npoLecis;
BuKopucToByBaTH i pO3p06/1t0BaTM APXITEKTYPU Ta KOMMOHEHTHI MOAENi, KOMYHiKauiHi
3acobu i po3nogineHi 06YMCNeHHs y BipTyani3oBaHUX i XMapHUX iHGOPMaLLiIMHUX cucTemax,
O CYNpPOBOAMKYETbCA PO3B’A3aHHAM npobnem iHTerpauii, macwTaboBaHOCTI i NiATPUMKM
PO3MOAi/IeHNX CUCTEM, @ TaKOX OpraHisauii B3aeEMogji reTeporeHHuxX i ribpuaHnx XxmapHux
nnatopm Ta naaTpopm BipTyanisauii.

AIK MOXKHa —  Po3B’A3yBaTi NpuKnaaHi 3a4a4i B rasy3i NPOeKTyBaHHA, HaNaLWTyBaHHA Ta eKcnayaTauii

KopuctyBaTuca BipTYya/li30BaHMX i XMapHUX CUCTEM;

HabyTumm —  BMKOPWCTOBYBATM METOAM NPOBeAEHHA AOCNIAXKEHD Ta aHaNi3y CKNAAHUX TEXHIYHMX

3HAHHAMM i cucTeMm, Ta BAOCKOHANOBaTU METOAMKM iX NPOBeAEHHS;

YMIHHAMM —  3aCTOCOBYBaTW Pi3Hi NapaAnrmu NporpamMyBaHHA: CTPYKTYpHe, 06’ EKTHO-OpPiEHTOBAHE,

(KkomneTeHTHOCTI)

dYHKUiOHanbHe, forivyHe, 3 BigNOBiAHMMM MOAENAMN, METOAAMM Ta aITOPUTMAMMU
0buncieHb, CTPYKTYpammM AaHUX | MexaHi3MaMM YNpaBAiHHSA Nif Yac po3pobaeHHs Ta
YAOCKOHANEHHSA BipTyani30BaHUX i XMapPHUX CUCTEM;
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—  3aCTOCOBYBaTM TEXHiYHIi i NporpamHi KOMyHiKaLiiHi 3acobu Ta 3acobu 3’egHaHHA
pecypciB B ribpMAHUX XMAPHUX CUCTEMAX;

—  MpPOEeKTyBaTW HagiliHy Ta 6e3neyny IT-iHppacTpyKTypy LeHTpiB 06pobieHHs gaHux ann
NiATPUMKM XMapHUX 064MCNeHb 3 BUKOPUCTAHHAM Cy4aCHUX anapaTHO-NPOrpamHmX
3acobiB i apxiTeKTyp.

IHpopmauiiiHe

HaBuyasnbHa Ta poboya nporpamu aucumnniiv, PCO, 3aBgaHHA nabopaTopHux pobiT,

3abe3neyeHHs maTepianm NeKLi, KHUXKKWM Ta HayKOBi Ny6/iKaLii 3a TeMaTUKOK XMapHUX ob4yncaeHb Ta IT-
iHPPACTPYKTYPU LeHTPiB 06p06AEHHA AAHUX.

dopma JleKUujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAeHTiB, KOHCYIbTauji.

npoBeAeHHA

3aHATb

CemecTtpoBuit 3anik

KOHTpO/b




Aucumnnina FeTeporeHHi po3nogineHi 6asu gaHux

PiseHb BO TperTiti (PhD)

Kypc 2

O6c¢car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa IHpOPMATMKM Ta NPOrPaMHOI iHKeHepil

Bumoru go BonogiHHA 3HaHHAMM i3 ancunnnid «Po3nogineHi cuctemmn o6pobKku gaHux», «lNapanenbHi

NOYaTKy BUBYEHHA

Ta po3nogineHi obuncneHHa», «XmapHi Ta Grid-texHonorii», «basu gaHux» Ta gocsig pobotn

Lo 6yae — KoHuenuii Ta ocHoBM Nobyaosu po3noaineHnx 6as AaHux;
BUBYATUCA —  po3pobKa apXiTeKTypu po3noaineHux 6as gaHux;

— nobynoBa rereporeHHMX Po3noaieHnx CUcTem;

—  TexXHOJOorii ynpaBAiHHA reTeporeHHNMKN CUCTEMAMK;

—  TexHosorii 06pobKM BENMKUX MACUBIB AaHMX B PO3MNOAieHNX 6a3ax AaHUX;

—  yNpaB/iHHA reTeporeHHMMM PO3NoLiIeHNMN BasamMm JAaHWX.
Yomy ue [Onsa 3ap0BosieHHA noTpeb 06pobKu iHpopmauji, Wwo 36epiraeTbca B pisHOpigHMX 6asax
uikaso/Tpeba OaHUX, AKi 06’eAHYyIOTbCA B OA4HY PO3MOAi/NEHY CUCTEMY B HAYKOBIiA, METEOPOJIOrivHiIl,
BUBYATH acTpodi3nyHiIN, eKOHOMIUHIN, BaHKiBCbKIN, $i3MKO-TEXHIYHIK chepax i HabyTTa mocsigy Ta

YMiHHS| BUKOPUCTAHHA Ta CTBOPEHHSA CUCTEM PO3MOAiNeHOT 06PO6KM AaHWX 3 6a3 AaHuUX; 4NA
BMKOPUCTAHHA Ta PO3POBNEHHS MPOrPamHOro 3abesneyeHHA 3 BUKOPWUCTAHHAM Cy4acHMX
3acobiB 36epiraHHA Ta 0O6POOKKN AaHMX; 418 CTBOPEHHS Ta 3aCTOCYBaHHA HOBWX TEXHOOTIN
[OCTYny A0 faHux Yyepes 6e34poToBUi 3B'A30K, 30Kpema TexHoorii 5G.

Yomy morKHa

— BuMKOpWCTOBYBaTU Ta OPraHi3oBYBaTU Po3nogineHy 06pobKy AaHuX;

HaBYMTUCA —  aHani3yeaTu BUMOIM A0 cyvyacHux 6as gaHux;
(pesynbratn — 3aCTOCOBYBaTW Ta CTBOPIOBATU METOAM OLHKM NPOAYKTUBHOCTI PO3MNOAINEHUX CUCTEM;
HaBYaHHA) — po3B’A3yBaTv 334a4i NPOEKTYBAHHA Ta eKcnayaTaLii posnoaineHux 6a3 gaHux;

—  po3pobaATH HOBI apXiTEKTYPM CUCTEM 3 BUCOKOLO LUBUAKICTIO 06pO6KM AaHMX;

— apMiHicTpyBaTu po3noaineHi 6a3s aaHux;

—  3aCTOCOBYBATW TEOPETUYHI 3HAHHA ANA PO3B’A3aHHA NPAKTUYHMX 33424 06pOobKM AaHUX.
AK MOXHa HabyTtu gocBig npaktMyHoi poboTh B pO3noAineHnx cuctemax o6pokm faHnx, OCBOITU
KopuctyBaTuca icHytoye nporpamHe 3abe3neyeHHs pisHOpigHMX 6a3 gaHMX Ta ByayBaTW BAACHI NporpamHi
HabyTumm NPOAYKTU 3 BUKOPUCTAHHA reTeporeHHUX posnogineHmx 6as gaHux, posnapanentoBaTtu
3HAHHAMM i [0CTyn Ta 06pobKy AaHuX.
YMiHHAMM

(KomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

HaBuasbHa Ta poboya nporpamum gucumniinum, PCO, nekuii.

dopma
npoBegeHHA
3aHATb

JleKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAeHTiB, KOHCY/IbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik




Aucumnnina

MynbTUareHTHO-Opi€EHTOBaHe NPOrpamyBaHHs

PiseHb BO TperTiti (PhD)

Kypc 2

O6c¢car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa IHpOPMATMKM Ta NPOrPaMHOI iHKeHepil

Bumoru go OucumnniHa “MynbTMareHTHO-OpiEHTOBaHe nporpamyBaHHA” 6a3yeTbCA Ha NiAroToBL

NOYaTKy BUBYEHHA

MarictepcbKoro piBHsA 3i cneuianbHocTi 121 «IHKeHepia nporpamHoro 3abesnevyeHHa».

Lo 6yae — MynbTuareHTHi  cuctemn i BBeAEHHA OO0  MY/IbTMAreHTHO-OPIEHTOBAHOTO
BUBYATUCA nporpamyBaHHs;

—  AreHTHi mogeni i nporpamyBaHHA ix;

— Mogeni cepenoBuLa i iXx NpOrpaMmyBaHHA B Cy4aCHOMY iHCTPYMeEHTaApii;

— OpraHi3auiiHi mogeni i NOKPOKoBe NporpamyBaHHA My/ibTUAreHTHUX opraHisaLii.
Yomy ue CyyacHi nporpamHi [o0AaTKM MatkoTb CrpaBy i3 3pOCTAlOYMM  pPiBHEM ABTOHOMHOCTI
uikaso/Tpeba B33aEMOMNOB’A3aHMX NPOrPAaMHUX CUCTEM, | MEpPLL 3a BCe 3 iHTErpaLLi€l0 HE3/TIYEHHUX CUCTEM,
BMBYATU AKI He Bigomi 3aspganerigb. CyyacHi TeHAeHUji, Taki AK PO3yMHi MiCTa, iHTeNeKTyasbHi

TPaAHCMOPTHI CUCTEMM Ta MPOMUCNOBICTb, CNPUAHHA PO3BUTKY IHTEPHET-peyen, HanpuKnag,
BKa3ylOTb Ha wWe 6ifbll CKAagHi cueHapii, B SKUX afanTWBHI Ta BiAKPUTI KOMaHAM
iHTeNIeKTyaIbHUX aBTOHOMHMX cyb'eKTiB nporpamHoro 3abesneyeHHA Ta poboTie OyayTb
B33aEMOLIATU 3 NtoaM Ta NobyToBi NpeameTn, BCi B3aEMoONoB’s3aHi. baratoareHTHi cuctemum
(BAC) moKyTb bOyTM BMKOpWUCTaHi SK BigMNOBiAHA nNapagurma ANs MOAENIOBAHHA Ta
MPOEKTYBaHHA TaKMX cuctem. baratoareHTHa cuctema - Le OpraHi3oBaHWi aHcambib
ABTOHOMHMX LLiNecnpAMOBaHUX CyTHOCTEN, AKi HA3MBAOTLCA areHTaMM, WO B3aEMOAIOTb MiXK
cob0to Ta B3aEMOiOTb B cepefoBuLL. Ha iHAMBIAYaIbHOMY PiBHI KOXEH areHT Moe maTu
BNACHI LiNi Ta 3aBAaHHA, AKi Cnig, nepecnifyBaTtv caMocCTiMHO, BUpIiLLYOYK, AKi gii pobuTtn. Ak
aHcambnb, areHTam, AK MpaBWao, MNOTPIOGHO KOOPAMHYBATMCA Ta ChiBNpaLoBaTM A4nA
[OCATHEHHA rnobanbHoi metn BAC B LinoMy, SiK opraHisauii. Y uit agucumnnidi naetbca npo
nporpamyBaHHA 6aratoareHTHUX CMCTEM i3 BMKOPUCTAHHAM iHTErpoBaHOro nigxoay, AKUM
3apa3s Ha3nBalTb MY/IbTUAr€HTHUM OPIEHTOBAHMM NporpamysaHHam (MAOM).

Y niTepatypi 6arato BiANOBIAHUX MeTOAiB POBOTU 3 MY/IbTUATEHTHUMW CUCTEMAaMM BUHUKIIO
B Pi3HOMY KOHTEKCTi - OCHOBHUMM NPUKAALAMM € LWITYYHWUI iHTenekT (LUI), po3nogineHni LI,
nporpamHa iHxkeHepis (CE), moaentoBaHHsA - i AeaKi 3 HUX NPU3BENN A0 KOHKPETHMX Moaenemn
nporpamyBaHHs ana 6opoTbba 3i 3pocTalouMm piBHEM aBTOHOMHOCTI Ta CK/IafHOCTI
B33aEMOiM Yy Cy4acHUX cucTemax. Y ubomy Hanpamky MAOI 3abe3neuye CTPyKTypOBaHWUIM
niaxiZ, 3acHOBaHMM Ha TPbOX B3AEMOMOB’A3aHMX Habopax KOHUEnLUid Ta abcTpakuii
nporpamyBaHHA (Hagani HasMBalOTbCA BMMIpaMM), KOPUCHWUX A1 TPOEKTYBaHHA TaKMUX
CKNafHUX CUCTEM: PO3MIp areHTa, AKMIA BMKOPUCTOBYETHCA ANA NPOrpamyBaHHA OKPeMMX
(B3aemogitounx) aBTOHOMHMX CYTHOCTEW; BMMIP HABKOJIMLIHBOIO CepesoBULA, AKWUIA
BMKOPUCTOBYETLCA A/1A NPOrpamyBaHHA CMiJIbHUX pecypciB Ta 3acobiB, L0 BUKOPUCTOBYHOTbCA
areHTamu ansa poboTtun, B3aemoLii Ta NigKNOYEeHHA 00 peanbHOro CBiTY; Ta OpraHisauiiHum
BMMIp, WO BWKOPWUCTOBYETbCA [ANIA CTPYKTYPYBaHHA Ta  Pery/toBaHHA  CKAAAHWX
B33aEMO3B’A3KiB, L0 BiAOYBaOTbCA MiK aBTOHOMHMMM areHTamm y ChiibHOMY CepesoBuLL.

Y ubomy Kypci 3 6aratoareHTHOro NPorpamyBaHHA OCHOBHA yBara NpUAiNAETbCA MPAKTUHHOMY
nporpamysaHHIO 6araToareHTHUX cucTeM. BiH CTOCYeTbCA OO4HOMO 3 OCHOBHWX HaMPAMKIB
BMKOPUCTAHHA  MYNbTMAreHTHOI  nNapagurmuM  OAA  po3pobKM  CKAAAHWX — cucTem:
MY/IbTUAreHTHO-OPiEHTOBAHOTO nporpamyBaHHa (MAOP), WO BWMKOPWUCTOBYETbCA AR
iHTerpavuii iHTeIeKTyaNbHUX CUCTEM Ta PO3BUTKY COLLia/IbHO-TEXHIYHUX CUCTEM.

OKpim BMBYEHHA OCHOB Ta HaMCyYacCHiLWMX pobiT, 3pobaeHunx 3a Ljieto Temoto B AomeHi Multi-
Agent, BM Ai3HA€ETeCh, AK 3acTocoByBaTH Nigxig MAOP gns po3pobKu AeLeHTpani3oBaHux Ta
BiAKPUTUX cnuctem Al.

Yomy morKkHa

HaBuaHHA BMKOpuUcTyBaHHA niatpopmm JaCaMo/lason Agent Programming Language ans

HaBYUTUCA NPaKTUYHMX BMpaB, AKi NpeacTaBieHi B upoMy Kypci. Lia nnatdopma nporpamyBaHHA €

(pesynbratn pe3yabTaTOM iHTerpaLii MoBM NporpamyBaHHA areHTa Jason Agent Programming Language,

HaBYaHHA) nnatdopmm nporpamyBaHHs cepegosuiia CArTaGo Environment Programming platform Ta
nnatdopmm nporpamysaHHs MOISE Organization programming platform.

AK MOXKHa — baraToareHTHUI Niaxia, OpiEHTOBaHMI HAa NPOrpamyBaHHsA, NOJIATAE Y CKAALi Moaenen

KopucTyBaTuca areHTiB, MoAesiel cepefioBULLLA Ta MOAe el opraHisaLii, Lo B3aEMOAi0Tb MiXK coboto.

HabyTMmmn




3HAHHAMM i
YMiHHAMM
(KomneTeHTHOCTI)

KoxHa 3 umx mogeneit nobyaosaHa Wwaaxom BU60PY KOHUENLil BignoBiAHO 40 BUMIpY
AreHT, Cepegosuute um OpraHisauis.

—  BukopuctaHHa MAOP wnAaxom HafaHHSA NPUBINEIB KOXHOMY 3 LIUX BUMIPIB MOXe
Bi4NOBIAHO NPU3BECTU A0 AreHTHO-OpiEHTOBaHOro nporpamysaHHsa (AOP),
OpieHTOBaHOro Ha cepeaosule nporpamysaHHa (EOP) Ta OpranisauiinHo-
opieHTOBaHOro nporpamysaHHa (Organization Oriented Programming).

IHpopmauiiiHe

HaBuyasnbHa Ta poboya nporpamu aucumniidm, PCO, nabopaTopHi 3aBAaHHA, Be6-CTOpiHKa

3abe3neyeHHsA AVCUMNANIHK
http://baklaniv.at.ua/index/multiagentno _orientovane programuvannja/0-38
dopma JleKujiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMoCTiiHa poboTa CTyAEeHTiB, KOHCYIbTaLji.
npoBeAeHHA
3aHATb
CemecTtpoBuit 3anik
KOHTpO/b




Aucumnnina

MpuknagHi metoam aHaniay gaHux

PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa 064MCcNtOBaNbHOI TEXHIKK

Bumoru go ba30Bi 3HaHHA 3 BMLLOI MaTeMaTUKKU (MaTeMaTUYHMIA aHanis3, NidiliHa anrebpa Ta aHanNiTMYHA

NOYaTKy BUBYEHHA

reometpin), Teopia iMOBipHOCTE Ta MaTeMaTU4yHa CTaTUCTUKA,
aNropuTMIiYHOI MoBOt Python

HaBWYKM MPOrpamyBaHHA

Lo 6yae
BUBYaTUCA

OCHOBM cyYyacHUX TexHonoriin 06pobkn gaHux (Data Science) Ta anroputmu, sKi nexatb B
OCHOBI MOLWYKY NPUXOBaHUX PYHKLiOHANbHUX 3anerKHOCTeW B Habopax AaHWUX, OTPMMAHMUX
LUNIAIXOM HAKOMWYEHHSA Ta nonepeaHboi 06pobkn. [Ons edeKTUBHOI peanisauii posriAaHYTUX
TEXHoJI0rin 06pobKM gaHnx byayTb BUBYATUCA NPUKAALHI 6ibnioTekM Ta nporpamHi cuctemu,
30KpeMa, BignoBigHi moayni y cknaai mosu nporpamyeaHHa Python, guctpmnbytme Anaconda
3 Habopom BOyAOBaHWMX iHCTPYMEHTIB A1 OOpPOOKM A[aHWX, iHTEpPaKTMBHA KOMaHAHa
obonoHKa Jupyter Notebook. Okpema yBara byae npugaineHa BuB4eHHo 6ibnioTekn Pandas
AK 6a30BOro iHCTyMeHTapito ana AobyBaHHA AaHWX Ta iX aHanisy.

Yomy ue
uikaso/Tpeba
BMBYATH

BesivKa KinbKicTb opraHisauin, aKi 3a xapakTepom CBOET A4ifIbHOCTi HAKONMWYMIM 3HAYHI obcarn
OaHUX MNPO KNieHTiB, Bce bisblue NpOABAAITb IHTEpPeC A0 BMKOPUCTAHHA UMX AaHUX 3
6i3HecoBMMM Ta AOCNIAHULBKUMM LiNAMU. B 3B'A3KY 3 UM BUHUKAE BE/IMKUI CNEKTP 3ajad
3 BU3HAYEeHHA KOPUCHOI iHpOpMaLLii, Ha OCHOBI IKOI MOXHA OTPMMATM 3HAHHS, AKI HE MOXKYTb
6yTn oaeprKaHi y iHwwnin cnocib.

Yomy morKHa

—  Metogam ¢opmyBaHHA HAbOPIB AaHMX, AKi € 3pPYYHUMU A8 BUPILIEHHA KOHKPETHUX

HaBYUTUCA NPUKNaAHUX 3a4ay;
(pesynbratn —  BMKOPWCTAHHIO NONYAAPHUX NPOrpamHUX 3acobis ana AobyBaHHA AaHuUX;
HaBYaHHA) —  3aBaHTaXyBaTW Ta GparmMeHTyBaTH BeSMKi HABOPU JaHMX ANA ONTUMANBHOI iX 06POBKK
Ta aHanisy;

— npodintoBath gaHi gna NpeacTaBieHHs iX pisHMMK cnocobamum Bisyanisauii;

—  Bigobparkatn pe3ynbTaTv JOCAIANKEHHA JaHWUX HANBiNbL 3PYYHUM YNHOM.
AK MOXKHa — [AnA nepeTBOPEHHA «CUPUX» HaAbOPiIB MOYATKOBMX [aHMX B TaKi ONTMMI30BaHi 3a
KopucTyBaTuca po3MipoM Habopu AaHUX, WO € 3pYYHUMU AN1A NOAANbLLOTO aHaNi3y;
HabyTumm —  O1A BUKOHaHHA 06p0obKM AaHUX 3 3aCTOCYBAHHAM PO3FIAHYTUX Y PaMKax AaHOro Kypcy
3HAHHAMM i 3acobiB nonepeaHbOi 06pO6KY;
YMiHHAMM — ANA BW3HAYeHHA HeBigoMMX OYHKLiOHANbHUX 3a/eXKHOCTeM Ta iX KoOmMMosuuin y

(KomneTeHTHOCTI)

nonepesHbO NiAroToBAEHUX Habopax AaHUX;

—  AN1A TeCTyBaHHA Ta NepeBipKn moaenein, nobyaoBaHUx Ha 6asi OTpMMaHUX KOMMNO3ULLN
dYHKLiOHaNbHUX 3aneXXHOCTeN;

—  [AN1S 3pYYHOTO Ta HarAAHOTO BifobparKeHHA OTPUMAHMX Pe3y/bTaTiB, AKi 3abe3neyyoTb
ONTUMAIbHICTb MOAANLLIOTO MPUNHATTA PiliEHb.

IHpopmauiiiHe
3abe3neyeHHA

HaBuanbHa i poboya nporpama gucumniinm, PCO, HaBYaIbHO-METOAUYHUIN KOMI/IEKC.

dopma
npoBegeHHA
3aHATb

JIeKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAeHTiB, KOHCYIbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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Aucumnnina MeToau no6yBaHHA BaHUX

PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa 064MCcNtOBaNbHOI TEXHIKK

Bumoru go ba30Bi 3HaHHA 3 BMLLOI MaTeMaTUKKU (MaTeMaTUYHMIA aHanis3, NidiliHa anrebpa Ta aHanNiTMYHA

NOYaTKy BUBYEHHA

reomeTpin), Teopis iMOBipHOCTEl Ta MaTemMaTMyHa CTaTUCTMKA, HABWYKM NPOrpamyBaHHA
ANroOpPUTMIYHMMM MOBaMM MPOrpamyBaHHA BMCOKOTO PiBHA Ta 6a3oBMMW TEXHONOTIAMM
06po6KN AaHuX.

Lo 6yae TexHonorisa fobyBaHHA AaHUX byae po3rnaaaT1ca Ha OCHOBI WAb/IoHIB, WO NpeacTaBAATb

BMBYaATUCA cob0t0 3aKOHOMIpPHOCTI. B pe3ynbTaTi BUABNAEHHA LMX, NPUXOBAHMX Bifg, HEO3OPOEHOIO OKa
3aKOHOMIPHOCTElM BUPiLYBaTUMYTbCA 334aui 3 f00yBaHHA AaHuX. Taki 3a4advi BKAHOYAKOTh:
Knacmdikauio, Knactepusalito, NPOrHO3yBaHHsA, acouiauito, Bidyasisauilo, aHani3 Ta
BUABJIEHHS BigXMAEHb, OLIHIOBAHHA, aHani3 3B'A3KiB, NiABEeAEHHS NiACYMKIB.

Yomy ue Ha cborogHilwHili geHb TexHosoria A06yBaHHS 4aHUX OTPUMANA NOLMPEHHA NPU BUPILLEHHI

uikaso/Tpeba 6i3Hec-3a4au. MpUYMHO LbOTO € Te, WO BiAAaya Bif BUKOPUCTAHHA iIHCTPYMEHTIB 4,00YyBaHHSA

BMBYATU LAHUX MOXKe cTaHoBUTU A0 1000%, i BUTpaT Ha ii BNPOBaAKEHHA MOXYTb AOCUTb LWBUAKO

oKynutucsA. MpoTe 3acTocyBaHHA AaHOI TEXHOJIOFT € aKTyasIbHUM He TifibKK y Bi3Heci, a n y
Takux cdepax, K HayKa, CoLiabHO-CNPAMOBaHi gocnigxeHHA Ta Web-Hanpamok.

Yomy morKHa

MoHa 0BO/IOAITM TAaKUMU METOAaMM A06YBaHHA AaHUX:

HaBuUUTUCA — nonepeaHii aHani3 NPUPoOAN CTaTUCTUYHUX AaHWUX (NepeBipKa rinoTes cTalioHapHOCTI,
(pe3ynbtatn HOPMa/IbHOCTi, He3a/IeXXHOCTi, OAHOPIAHOCTI, OuiHKa Buay OyHKLUii po3noginy, i
HaBYaHHA) napameTpis i T.n.);
—  BMAIB/IEHHA 3B'A3KIB i 3aKOHOMIpHOCTEN (NiHIMHWUIA | HeNiHIMHWIA perpeciiHnii aHanis,
KopenauinHuii aHanis Ta iH.);
—  MeToAM Komn'loTepHOoi MaTeMaTMKM 3 BUKOPUCTAHHAM TeOopii LUTYYHOrO iTeNeKTy (LTy4Hi
HEMPOHHI MepeXi, reHeTUYHi anropuTMK, CUMBOJIbHI ODOYMCNEHHS, AepeBa pilleHb,
cuctemm 0bpobKM eKcnepTHUX 3HaHb)
AK MmoXKHa — [Ana ¢dopmMyBaHHS pPEKOMEHAAUIMHUX cUcTeM | BMpiWeHHA 3adadv  Kaacudikauii
KopucTyBaTuca BigBiayBayis Web-caiiTiB y cdepi enekTpoHHOI KomepLii;
HabyTumm —  [/19 KOMNJIEKCHOTO CUCTEMHOTO aHai3y BUPOOHUUYMX CUTYaLLii Ta NPOrHO3Y iX PO3BUTKY;
3HAHHAMM i —  ANA BUABJMIEHHA Ta iaeHTUdiKaLia paHile HeBiAOMMX B3aEMO3B’A3KIB MiXK BUPOOHUYMMMU
YMIHHAMM napameTpamu Ta pakTopamu BNAMBY;

(KomneTeHTHOCTI)

—  ANA BUPOONEHHA ONTUMI3AUIMHUX pPEeKOMeHAAUi 3 ynpaB/iHHA BUPOBHUYMMM
npouecamu;

— 0N BUpPIWEHHA MAPKETUHIOBUX 33434 HAa OCHOBi MeTOAIB CerMeHTaLii CnoXuMBadis Ta
METOZ,iB NOLYKY acoL,iaTUBHUX NPaBUJ;

—  ANnA onTuMmisauii aianbHocTi GOHAOBOrO PUHKY 33 PaxyHOK MPOrHO3YBaHHA 3Ha4YeHb
¢diHaHCOBMX HAMKATOPIB 33 X MWHYAMMW 3HAYEHHAMM, BUAIIEHHA KIACTEpPHOI
CTPYKTYPU PUHKY, MPOrHO3Y BOIATUABbHOCTI, OLLIHKW PU3MKIB i T. iH.

IHpopmauiiiHe
3abe3neyeHHA

HasuanbHa i poboua nporpama gucumniinm, PCO, HaBYaIbHO-METOAUYHUNI KOMIIEKC

dopma
npoBegeHHA
3aHATb

JIeKUujinHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMOCTiiHa poboTa CTyAeHTiB, KOHCYIbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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Aucumnnina

MeToAau HaBYaHHA 3 NiAKPINJeHHAM

PiseHb BO TperTiti (PhD)

Kypc 2

O6c¢car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa 064MCcNtOBaNbHOI TEXHIKK

Bumoru go ba30Bi 3HaHHA 3 BMLLOI MaTeMaTUKKU (MaTeMaTUYHMIA aHanis, NiHiliHa anrebpa Ta aHaNiTMYHA

NOYaTKy BUBYEHHA

reomeTpin), Teopis iMOBipHOCTEl Ta mMaTemMaTMyHa CTaTUCTMKA, HABWYKM NpPOrpamyBaHHA
aNropUTMIYHMMM MOBaAMM NPOFPamyBaHHA BUCOKOIO PiBHA, NapaieibHUM NporpamyBaHHAM
Ta BUKOPUCTAHHA TEXHONOTIT AMHAMIYHOTO NPOrpamyBaHHA.

Lo 6yae ByayTb BMBYATUCA HOBITHI METOAM HaBYAHHA 3 MIAKPINAEHHAM, AKi BKAKOYAOTb MPUHLUMNK
BMBYATUCA BigoOparKeHHA cuTyauil Ha Al gns MaKcMmisalii YMCNOBOro CUrHany BUHaropoau.  Taki
MeTOAM BKAOYAIOTb BUNAAKK, KOW Aii MOXKYTb BNIMBATU HE Ti/IbKM HA HeraHy BUHAropoAay,
ane 1 Ha cuTyaUito, iKa NPOoABMTLCA Ni3HilLe, a Yepes Lie 1 Ha BCH MOCAiIA0BHICTb BUHAropoa.
Po3rnagatmmeTbcsa BeCb CNEKTP BiJOMMX METOAIB HaBYaHHA 3 NiAKPINJIEHHAM, 30Kpema,
Tab/IMYHI MeToaM, CKIHYEHHI MApKIBCbKi MpoLecHM NPUIRHATTA pilleHb, 3acTOCYBaHHA
OVHAMIYHOro NporpamyBaHHA A0 HaBYaHHA 3 NigKpinaeHHAM, meTogm MoHTe-Kapao Ta iH.
Yomy ue MpOTAroM HaLOro XWTTA B3AaEMOAIA 3 HABKOAMLWIHIM cepegosuwem, be3nepeyHo, €
uikaBo/Tpeba FONIOBHUM AKepesioM 3HaHb MPO Halle OTOYEHHSA Ta Hac caMmx. HaByaHHA LWAAXOM B3aEMOAT
BMBYATU - ue ¢yHAameHTa/IbHa ifed, WO IeXXUTb B OCHOBI BCiX TeOpili HaBYaHHA Ta iHTenekTy. Kypc

BK/IIOYAE BUBYEHHA METOLIB, AKi € ePEKTUBHUMMN ANA BUPILIEHHA Npobaem HaBYaHHA, LWO
MaloTb HAYKOBWUIM UM EKOHOMIYHWIN iHTepec, OUiHIoYM edEeKTUBHICTb LMX MeToAiB 3a
[OMNOMOrO0 MaTEMATMYHOIO aHasisy abo obuncitoBanbHUX eKcnepumeHTiB. Miaxia, AKui
BMBYATMMETLCSA, HA3MBAETLCA HAaBYaHHAM 3 NigKpinAeHHAM. BiH 3HaYHO GifiblLe OpiEHTOBAHUI
Ha UinecnpAMoBaHe HaBYaHHA Yepes B3AEMOZ,LO, HiXK iHLWI Nigxoan A0 MalWMHHOIO HaBYaHHA.

Yomy morKHa

Kypc Aae po3ymiHHA OCHOBHMX 33aJay Ta MiAXOAiB A0 iX BMPILIEHHS, fKi iCHYOTb y cdepi

HaBuUUTUCA HaBYaHHA 3 MiAKPiINAeHHAM. Kypc fAa€ MOXAUBICTb OBOOAITH:
(pesynbratn —  TabNMYHMMM METOLAMM HaBYAHHA 3 MiAKPINAEHHAM (MeTof MynbTUPYKoro 6aHauTa,
HaBYaHHA) CKiHYEHHi MapKiBCbKi NpoLecy NPUIMHATTA pilleHb, AMHAMIYHE NporpamyBaHHA, METOAM
MoHTe-Kapno, HaBYaHHSA 33 METOAOM YaCcOBUX BigMiHHOCTEl)
—  HAabAMKEHVMMM METOAAMM HaBYaHHA ( 3 ypaxyBaHHAM MO/ITUKM Ta N03a NOJITUKOLO)
—  HaBMYKaMW MpPOrpamyBaHHA 3 BMKOPUCTAHHAM CUCTEM, AKI HaABYalOTbCA HA OCHOBI
BnacHoro gocsiay (Maja Machine Learning Framework, PyBrain).
AIK MOXKHa HaBYaHHA 3 NigKpinAeHHAM BMKOPUCTOBYIOTb A/1A NMOCTAHOBKM Ljifei, NNaHyBaHHA, CUCTEM
KopucTyBaTuca CNpuiHATTA, 60TiB 418 KOMMN'lOTEPHUX irop, TpeuhauHrosmux 60TiB, u4aTt-60TiB 3
HabyTumm CaMOHaBYaHHAM.
3HAHHAMM i [aHi niaxoam BUKOPUCTOBYIOTb TAaKOXK AJ/19 HaBYaHHA MaHinynaTopis poborTis.
YMiHHAMM AKTyaNbHOI € 3afaya HaBYaHHA OO’EKTIB, AKi pyXxalTbCA Yy BiAKPUTOMY TPUBUMIPHOMY

(KomneTeHTHOCTI)

cepenoBuLli (aBToMobinNi, niTakM, MOPCbKI cyaHa).

IHpopmauiiiHe
3abe3neyeHHA

HasuanbHa i poboua nporpama gucumniinm, PCO, HaBYaIbHO-METOAUYHUNI KOMIIEKC

dopma
npoBegeHHA
3aHATb

JIeKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAEeHTiB, KOHCYIbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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Aucumnnina MNpoeKTyBaHHA NporpamHoro 3abesneyeHHA TexHoNOorii LMdpPoBuUX ABINHUKIB
PiseHb BO TperTiti (PhD)

Kypc 2

O6c¢car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeppa MporpamHoro 3abesneyeHHsA KOMN IOTEPHUX CUCTEM

Bumoru po YcnilWwHOMY BUBYEHHIO ANCUMMNAIHM «TPOEKTYBAHHA NPOrpamHOro 3abesneyeHHs TeXHoOoril

NOYaTKy BUBYEHHA

UMGpPOBUX ABIMHMKIB» Nepeaye BUBYEHHA AucumnniHn «PopmanbHi metTogM NporpamHoi
iH}XeHepii» HaB4Ya/IbHOrO MnaHy MiAroTOBKM AoKTOopiB ¢inocodii 3a cneujanbHicTio 121
IH>KeHepia nporpamHoro 3abesneyeHHs.

Lo 6yae —  TexHonoria undpoBuxX ABINHUKIB;
BUBYATMUCA —  TeopeTMYHi OCHOBM NOAAHHS Ta 06P06AEHHs AaHUX LMPPOBUX ABIAHUKIB;

— nporpamHe 3abe3neyeHHs TeXHONOTIT LMPPOBMX ABIAHUKIB.
Yomy ue Undposuit aginHMK aBnse cobolo mogenb o¢ismyHoro ob’ekta abo npouecy (PpisnmuHoro
uikaso/Tpeba ABiIMHMKA), AKa AKHaMNOBHilWe BifobpaXkae MOro XapakKTepUCTUKM Yy AuMHamiui. TexHonoris
BUBYATH undpoBUxX ABIMHMKIB Nepeabayae nNodaHHA, 06pobaeHHA, MaHiNyOBAHHA yciMa AaHMMMU,

WO XapaKTepu3yoTb Gi3MYHOro ABiAHMKA, Ta OTPUMAHHA NEBHUX KOMMNOHEHT LUUX AaHWUX MO
Mipi BUHUKHEHHS NOTpPebu y HUX NpU BUPILLEHHI 33434 aHanisy Ta NPOrHO3yBaHHA CTaHy
¢disnyHoro ggiiHMKa, onNTMMI3auji Npoueayp KepyBaHHA GisMYHUM ABIMHUKOM TOLLO.

3riAHO i3 mporHo3om KomnaHii Gartner, sika cnewianisyeTbca Ha AOCNIAKEHHi iHHOBaUi,
TEXHOJIOMA UMPPOBMX ABIMHUKIB BU3HAHA OAOHIEID 3 MNEPCNEeKTUBHUX TEXHOMOri Aann
3aCTOCYBAHHA Y Pi3HMX rany3sax NHOACbKOI AiANbHOCTI.

Yomy morKHa

Micna 3acBOEHHA AucUMNAiHM «TIPOEKTYBAHHA MNPOrPamMHOro 3abesneyvyeHHs TexHOAOorii

HaBYUTUCA u,mbposwx ABIVHWKIBY pe3ysibTaTaMW HaBYaHHA € 3HAHHA:
(pesynbratn NPVHLMNIB CTBOPEHHSA LNMPPOBUX ABINHUKIB;
HaBYaHHA) —  BuAiB uMPPOBUX ABIMHUKIB AOCNIAXKYBaHNX 06’ €EKTIB;
—  TeopeTMYHMX 3acag, TEXHOOTIT LMPpPOoBMX ABiAHUKIB;
—  BMMOTr 4,0 NPOrpamHoro 3abesneyeHHs TeXHONOTIT LMPPOBUX ABIAHUKIB;
—  MNPVHLMNIB NPOEKTYBAHHA NPOrpamHoro 3abesneyeHHA TEXHONOTIT uMPPOBUX ABINHUKIB;
Ta YMiHHA:
—  aHanisyBath 0cob6amBOCTi 06’€eKTa AOCNIAKEHHA Ta OPMYBATU BUMOIM 4,0 NPOrPamHOro
3abe3neyeHHs g5 CTBOPEHHA LMPPOBOro ABiMHMKA NeBHOro 06’eKTa AOCAIAMKEHHS;
—  MPOEKTYBATM apXiTEKTypy NPOrpamHoro 3abesneyeHHA TeEXHONOTii LMPPOBUX ABINHUKIB;
— MPOEKTYBAaTU KOMMOHEHTM NPOrPamMHMX MPOAYKTIB Ha OCHOBI TexHonorii undpposmx
[OBINHUKIB.
AIK MOXKHa — Po3B’A3aHHA CKNagHUX 3agay npodeciinHoi AianbHOCTI, NOB’A3aHOI i3 po3pobsieHHAM
KopuctyBaTuca NPOrpPaMHUX CUCTEM i3 3aCTOCYBAHHAM TEXHOJOTIT LMPOBUX ABINHUKIB;
HabyTumm —  MPOEKTYBaHHA apXiTeKTypu MporpamHoro 3abesneyeHHA ANA CTBOPEHHA UMbPOBOro
3HAHHAMM i ABiHUKa neBHOro 06’eKkTa AOCNiAMKEHHS.
YMiHHAMM

(KomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

Cunabyc, HaBYaNbHO-METOANYHKNI KoMNeKc (po3mileHo y MNyrnKnaci)

dopma
npoBegeHHA
3aHATb

JleKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAeHTiB, KOHCYIbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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Aucumnnina JeueHTpanizoBaHi 3aCTOCYHKMU
PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa Kadeppa iHXeHepii nporpamHoro 3abesnevyeHHs B eHepreTuui
Bumoru go O6’eKTHO-OPiEHTOBaHE NPOrpamyBaHHA, MepPeXeBi TEXHOOTII.

NOYaTKy BUBYEHHA

Lo 6yae
BUBYaTUCA

TexHonoria Blockchain y gii. o Take Bitcoin. LLlo Take peueHTpanizoBaHi 3aCTOCYHKM.
MiaTpmumyBanbHi TexHonorii. 36epiraHHa AaHMx 6e3nocepeHbO B NaHLOXKKaAx 610KiB Bitcoin.
EKocucTtema ycnilWHWX OeUeHTPasisoBaHMX 3aCTOCYHKiB. Hagiwo i sK 6yanm CTBOpEHi
OpenBazaar i Lighthouse.

Yomy ue
uikaso/Tpeba
BMBYATH

HuWHi akTMBHO GOpPMYETbCA HOBa MOAENb CTBOPEHHA MacwTaboBaHux i edeKTUBHUX
3aCTOCYHKiB, OCHOBM AKOI By/1M 3aKnageHi TexHoorieto Bitcoin, wo BratoYae KpuntorpadivyHy
peecTpauiio yrog, mogenb 3 OOMeXKeHMMM pecypcamum i MipUHFOBI TexHosoril. BKasaHi
XapPaKTePUCTUKN NOCAYKUAN BiANPABHOK TOYKOK A/18 CTBOPEHHA HOBOFO TUMY NPOrpaMmHoOro
3abe3neyeHHs, WO Aictano Has3ey "[leueHTpanizoBaHi 3acTocyHkM'. [leueHTpanizoBaHi
3aCTOCYHKM FHYYKille, Npo3opille, HaginHiwe i MatoTb Difblue MOTUBYHOYY OpraHi3auito, Hix
cyyacHe nporpamHe 3abesneyeHHs, CTBOPEHE i3 3aCTOCYBaHHAM TpaauLiiHux mogenei. Lie
KypC, AKMIA AONOMOMKE 3PO3YMITH Lii 3aCTOCYBAHHA i HABYUTUCA PO3POBAATY iX.

Yomy morKHa

Peanisauis geueHTtpanizoBaHoi Bepcii Twitter. MexaHiam BitSwap B IPFS. [leueHTpanizoBaHui

HaBYUTUCA Twitter. AHanis npobnem 6e3neKkn, AKUMU KOPUCTYIOTbCA Cnamepu. BUKOPUCTaHHA Takux

(pesynbratn NPUAOMIB, AK NOBHUI LIMKN AOKa3y BUKOHAHHA pobOTW Npu CTBOPEHHI HOBOrO KOpUCTYBaYa

HaBYaHHA) A5 NepeBipKN MOoro ifeHTUYHOCTI Nicaa peecTpalii, A5 BiaBepTaHHA aTakn Cubinm i 6arato
WO iHwWe.

AIK MOXKHa CKopUCTalTeCA LM KYPCOM AK TPAaMNIiIHOM A0 CTBOPEHHSA BALUMX BNACHUX 3aCTOCYBaHb,

KopucTyBaTuca BMKOPUCTOBYOUMX TexHoorito Blockchain.

HabyTMmun

3HAHHAMM i

YMiHHAMM

(KomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

HasuasbHa Ta poboya nporpamum gucumniinum, PCO, nekuii.

dopma
npoBegeHHA
3aHATb

JIeKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAEeHTiB, KOHCY/IbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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Aucumnnina MatemaTtuuHi metoam iHpopmaLiiHUX cucTem

PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

MoBa BUKnaaaHHA | YKpaiHCbKa

Kadeapa IHpOPMATMKM Ta NPOrPaMHOI iHKeHepil

Bumoru go OucumnniHa “MaTematnyHi metogu iHdopMaLiiHO-ynpaBaaYmx cuctem” 6asyeTbca Ha

NOYaTKy BUBYEHHA

HaCTYMHUX aucumniidax - “OuckpeTHa matematuka”, “Teopis imoBipHocTei”, “MeTtoam i

CMCTEMM LITYYHOTO iHTenekTy”, “MoaentoBaHHA cuctem”.

Lo 6yae — Knacudikauis, aHanis Ta NporHo3yBaHHA YaCOBUX PALB;
BUBYATUCA —  aHani3 Ta BUABMIEHHA aHOMaiN B YacOBUX pAZaXx;
— OCHOBM MaTeMaTuMyHoi Teopii ¢paKTanis, L-cuctemn, reHepauia d¢paKkranis Ta
dpaKTanbHUX KNacTepis;
— ¢pakKTanbHi Yacosi pagm i pakTasbHa PO3MIPHICTb.
Yomy ue —  BinbLwicTb NnpoueciB pi3HOi NPUPOOU ONUCYIOTLCA YaCOBUMM PSAAMM | ppaKTanbHUMM
uikaBo/Tpeba YyacoBumm pagamun besnocepeaHbo;
BMBYATU —  BMKOPMCTAHHA MATEMATMYHMX METOAIB ANA reHepauii, aHanidy i NpOrHo3yBaHHA

AVNHAMIYHMX NPOLECiB B iIHPOPMALiMHO-YNPaBAAOYMX CUCTEMAX.

Yomy morKHa

— 3acTocoByBaTW MaTeMaTUYHI MeToAM aHanisy GppaKTanbHOCTI YHaCOBUX PALIB;

HaBYUTUCA —  3acTOCOBYBaTWM MaTeMaTUYHi MeTOAM ANA NPOrHO3YBaHHA AMHAMIYHUX NpoLeciB Pi3HOI
(pe3ynbtatn npupoaum.

HaBYaHHA)

AK MOXHa —  P0o3pob6aaTn nporpamHe 3abe3neyeHHs maTeMaTUYHMX METOZAIB ANA reHepau,ii, aHanisy
KopuctyBaTuca i MPOrHO3yBaHHSA YacoOBWX PALIB AMHAMIYHMX NPOLLECIB Pi3HOI Npupoau;

HabyTMmun —  aHanisyBaTu i BUABNATN aHOMAJIbHY MOBEAIHKY AMHAMIYHMX MPOLECIB 3

3HAHHAMM i BMKOPUCTAHHAM QpaKTaNbHUX NiAX0AiB, NIHIBICTUMHOrO MOAE/OBAHHS.

YMiHHAMM

(KomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

HasuasbHa Ta poboya nporpamum aucumniinun, PCO, nabopaTopHi 3aBAaHHA

dopma
npoBegeHHA
3aHATb

J1eKujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAEeHTiB, KOHCY/IbTaLji.

CemecTtpoBuit
KOHTpO/b

3anik
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DOucumunnina Metoau nobyao0BM NporpamHux 3acobiB 1A MaTPUUHUX 06UMC/IEHD
PiseHb BO TperTiti (PhD)

Kypc 2

O6car 5 KpeauTiB EKTC

Mosa BUKnaaaHHA | YKpaiHCbKa

Kadegpa MporpamHoro 3abesneyeHHA KOMN IOTEPHUX CUCTEM

Bumoru go BosogiHHA 6230BUMM 3HAHHAMM i3 YNCENBHOTO PO3B’A3aHHA MATPUYHKUX 3a4ad

NOYaTKy BUBYEHHA

Lo 6yae — MeToau po3B’A3aHHA YaCcTKOBOI NPo6eMKn BNaCHUX 3HAYEHb;
BUBYATUCA — meToAam po3B’A3aHHA NOBHOI NPO6aEeMM BNACHUX 3HAYEHD;

—  MeTOoA BUKOHAHHA CUHTYNAPHOIo PO3KAALEHHA NPAMOKYTHOI MaTpuLj;

—  MeToAM anpoKcumauii TabinyHo-3aaaHnxX GYHKLUiN;

—  MEeToAM NPOrpPamHoOro po3B’A3aHHA CUCTEM HENiHIMHUX PiBHAHb.
Yomy ue MaTpuyHi 0BYMCNEHHA € BaX/IMBOK CKAQLOBOK Y LIMPOKOMY KOJi AOCAiAXKEeHb, TOMY
uikaso/Tpeba po3pobsieHHA nporpamHMx 3acobiB AnA MaTPUYHUX 0OYMCNEHb MOXKe OyTM KOPUCHMM
BUBYATH 6araTbom acnipaHTam.

Yomy morKHa

— AHanisyBaT NporpamMHi MeToay BUKOHAHHA MaTPUYHKX OBYUC/IEHD;

HaBYMTUCA — aHani3yeaTu Ta OLiHIOBATU NOXMOKKN NpoBeaeHMX 06YMCNeHb Hag MaTPULAMM BENUKOT
(pe3ynbratn pO3MipHOCTI;
HaBYaHHA) —  BWMKOHYBaTV BMbBip HEOOXiAHUX MaTeMaTUYHUX Ta NPOrPaMHUX GYHKLIM 418 pO3B’A3aHHA
NocCTaB/IEHOI 3a4aui;
—  po3pobnATM Ta edPeKTMBHO 3acToCyBaTM MPOrpamHi  AOOATKM ANA  YMCEIbHOTO
po3B’A3aHHA MaTPUYHMX 334a4.
AK MOXHa - MPOEKTYBAHHA CUCTEM KOMM'IOTEPHOI MATEMATUKM A/A BWMKOHAHHA MATPUYHUX
KopucTyBaTuca obuncneHb;
HabyTMmm - BMKOPWUCTAaHHA Cy4aCHMUX MaTeMaTUYHNX MaKeTiB.
3HAHHAMM i
YMiHHAMM

(KomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

HasuasbHa Ta poboya nporpamum gmucumniinun, PCO, nabopaTopHi 3aBAaHHA

dopma
npoBegeHHA
3aHATb

JIeKUujiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMoCTiiHa poboTa CTyAEeHTiB, KOHCY/IbTaLi.

CemecTtpoBuit
KOHTpO/b

3anik
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