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IHCTPYKLiA KOpUCTyBauam KaTtanory

1. Kinbkictb i 0bcar (y kpeantax EKTC) HaBYaNbHUX AUCUUNAIH, AKI MOXKe obpaTu

acnipaHT (BMBipKOBMX ANCUMNANIH) BU3HAYAETbCA HAaBYaIbHUM MJ1aHOM, a CaMe
ANnAa 4 cemecTpy — TPU OCBITHI KOMNOHEHTM NO 5 KpeauTis.

2. Npoueaypa BMBOpPY acnipaHTaMu HaBYaJIbHUX AucumnaiH 3  ®d-katanory
peanisyeTbcA 4epes3 cneuianizoBaHy iHGoOpmaLinHy cuctemy YHiBepcutety
my.kpi.uata BKAOYAE TaKi eTanu:

2.1 PeecTpauia acnipaHTa B my.kpi.ua

2.2 34iCHEHHA acnipaHTOM BUBOpY AnCUMNAIH

2.3 NMigTBepArKeHHA acnipaHTy Moro BMOOPY HaABYaNbHUX AUCUMNAIH i3 -
KaTtanory.

2.4 OnpautoBaHHA pe3ynbTaTiB BUbopy aucumnniH (dikcauia pesynbraTie

BMObOpY) Ta nepepayva AaHUX AN KOPeKLUii iHAMBIAyaNbHUX HaBYaNbHWUX NaHIB
acnipaHTis..

3.

Y pasi HeMOXXAMBOCTI POpMyBaHHA aKaAeMiYHOI rpynu oNnAa BUBYEHHA MEBHOI
BMOIPKOBOI  AUCUMUNAIHK, acnipaHTaM HAAA€ETbCA MOXKAMBICTb  34INCHUTU
NOBTOPHMIN BNBIp, NPMEAHABLUNCL A0 BXe CPOPMOBAHMX HAaBYA/IbHUX FPYI.
AcnipaHT, AKNI 3HexTyBaB CBOIM NpaBom BMbopy, byae 3annucaHuii Ha BUBYEHHSA
TUX AUCUMNAIH, fAKI 3aBigyBay BMNYCKOBOI Kadeapu BBaxKaTume NOTPiOHUMM
ANA ONTUMI3aLil HABYaAbHUX FPYN | NOTOKIB.

AKwo 3006yBay i3 NOBaXKHOI NPUYNHU HE 3Mir 06paTh AMCUMNNIHN BYacHO, abo
BUABMB NMOMMWKY LLOA0 CBOrO BO/IEBUAB/IEHHA, BiH 3BEPTAETLCA A0 AEKAHATY i3
33aABOK0 ONA 3aNUCy HA BUBYEHHA OOpPaHMX HMM AUCUMNAIH, HagaBLIW
AOKYMEHTIB, AKi 3aCBiAYYHOTb NOBAXHICTb NPMUYMH. 3asiBa Ha 3MiHYy BUOiIpPKOBOI
AUCUMNNIHN Y cPOPMOBAHOMY iHAMBIAYA/IbHOMY HaBYa/lbHOMY MAaHi MaE€
noAaBaTUCA He Mi3HiWe HiX 33 MicAub A0 NO4YaTKy CcemecTpy, B AKOmy
BUKNA[AETLCA LA AMCUMNAIHA.

He ponyckaeTtbca 3miHa 06paHuX AWCUMNAIH MiCNA MOYATKY HABYa/bHOrO
cemecTpy, B AKOMY BOHW BUKNAAAOTbCA.

Ob6paHi acnipaHTOM HaBYaNbHi  AMCUMMNNIHW  3a3Ha4yalTbCA Yy  MOro
iHOMBIAYaNbHOMY HaBYa/IbHOMY MNJ1aHI.


https://my.kpi.ua/
https://my.kpi.ua/

&d-KaTtanor

Aucyunninu 0na 2 Kypcy (eubip nepwoKypcHUKamu)

MoTpi6bHO 06bpatn 15 Kpeputis Ha 4-i4 cemecTp.

. . Kin-tb CemecTtpoBa
Ne Ha3Ba HaB4Ya/ZIbHOI AUCLUNNIHN Cemectp . .
Kpeautis artecrauin

1. | TexHonorii BipTyani3aLii Ta XMapHUX 4 5 3anik
obumcnensb (IMl)

2. | TeTeporeHHi po3nogineHi 6a3m gaHux 4 5 3anik
(ICT)

3. | MynbTHareHTHO-OpiEHTOBaHe 4 5 3anik
nporpamysaHHsa (IMl)

4. | NpuKknagHi metoamn aHanisy gaHux (OT) 4 5 3anik

5. | MpoeKTyBaHHA NporpamHo- 4 5 3anik
KoHirypoBaHunx mepex (OT)

6. | MpOEKTYBAHHA NPOrPaMmHOro 4 5 3anik
3abe3neyeHHA TeXHONOTIiT LMPpPOBUX
AginHuKiB (M3KC)

7. | MeTtogm nobynoBu NporpamHmx 4 5 3anik
3acobiB AN MaTPUYHUX 0BUYNCNEHD
(N3KC)

8. | ObuncntoBanbHi CMCTEMM BUCOKOI 4 5 3anik
rotoBHocTi (CMCKC)

9. | BiamoBocTiliki baratonpouecopHi 4 5 3anik
cuctemm (CMCKC)

10.| JeueHTpanizoBaHi 3aCTOCYHKMU 4 5 3anik
(HHIATE)

11.| MaTtemaTtunyHi meToam iHGopMaLLIMHNX 4 5 3anik
cuctem (IM1)




AHoOTaUii BUbipKOBUX AUCUUNNIH

Ovcuunnida TexHonorii BipTyanisauii Ta xmapHux obuncneHb
Kadeppa IHbopMaTUKM Ta NporpamHoi iHXeHepii PIOT
PiseHb BO TpeTin (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

O6car
ancumniiim

5 KpeauTis EKTC/ 150 roa,
18 roa. nekuin, 18 roa. nabopaTopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru ao Ona ycniwHoro BMBYeHHA AncumnniiHn «TexHonoril BipTyanisauii Ta XMapHUX
noyaTKky obuncneHb» HeobxigHi 6a30Bi 3HAHHA 3 KOMM'IOTEPHUX MEpPEX Ta XMapPHMUX
BUBYEHHA cepsicis.
Lo 6yae - OCBOEHHA TEOPETUYHMX NOHATb | NPAKTUYHUX HAaBUYOK Yy ranysi po3pobnieHHA
BMBYATUCA i ekcnnyaTauii iHppacTpykTypu LLOA;
- 03HAMOM/IEHHA 3 Cy4aCHUMM METOAAMM | TEXHOIOTIAMM YNpaBAiHHA
BipTyanizoBaHMMM i XMAPHUMM CUCTEMAMMU;
- HabyTTa HaBmyoK nobyposu IT-iHdpacTpyktypn pgna LOA Ta XxmapHux
cepefoBuLL,
Yomy ue MeTa BUBYEHHSA ANCUMMNAIHM - HABYTTA KNOYOBUX PaxOBUX KOMMNETEHTHOCTEN,

uikaso/Tpeba BuBYaTH

TEOPETUYHMX 3HAHb | MPAKTUYHUX HABMYOK 3 TEXHO/Orii BipTyanisauii Ta
XMapHUX obuncneHb. lpeameTom BWMBYEHHA AUCUMMIIHUW € MeToau i
TEeXHOJIOrii ynpaBAiHHA BipTyanizoBaHMMK i XMapHUMU CMCTEMaMK, 3acobu
nobyaosu IT-iHppacTpyKTypu LeHTpiB 06pobneHHs aaHux (LOJ) Ta xmapHMX
cepesosuLL,

Yomy MOXKHa
HaBuYMTUCA
(pe3ynbTaT HaBYaHHA)

OTpumaHi B pe3ynbTaTi 3aCBOEHHA AMUCUMNAIHN «TexHONOr il BipTyanisauii Ta
XMApPHUX 064YNCNEHb» TEOPETUYHI 3HAHHA TA NPAKTUYHI YMIHHA MOXYTb ByTH
KOPUWCHI oA NnpoBeAeHHA HAyKOBUX AOCNIAXKEHDb 33 TEMOIO AncepTau;i.

AK MOXXHa
KopucTyBaTUcA
HabyTMMM 3HAHHAMM i
YMiHHAMU
(komneTteHTHOCTI)

Micna 3acBOEHHA AncUMNAIHM « TexHOoNOTrIT BipTyanisau,ii Ta XMapHUX
obumncneHb» pes3ynbTaTtaMu HaBYaAHHSA €:
3HAHHA:

—  CYYaCHUX TEOPEeTUYHWUX, METOAUYHUX | ANTOPUTMIYHMX OCHOB
PO3PO6KM BiPTYani3oBaHUX i XMAPHUX CUCTEM ANA iX BUKOPUCTAHHA Nij, vac
PO3B'A3aHHA NPUKNALHUX | HAYKOBUX 334aY;

—  BM3HaAYaNbHi  XapaKTEPUCTUKKU,  CEPBICHI
PO3ropTaHHA XMapHUX 0buYncneHb;

— 3 MOAENOBAHHA CTAHy Ta NOBEAiHKM CKNagHUX 06’ eKTiB Komn'toTepHoi
ranysi B npoueci TeCTyBaHHA BigMOBIAHMX MPOrPAMHUX | TEXHIYHMX CUCTEM NpPU
3abe3neyeHHi AKOCTI i HagiiHoOCTi po3pobneHux iHbopmauimHMX cucTem i
TEXHO/I0riH;

—  MaTeMaTU4HUX Moesie | MeTOAIB aHafi3y Ta CUHTe3y Cy4YacHMUX
CUCTEM YNPaBAiIHHA Ta iX GyHAAMEHTaNbHUX BNACTUBOCTEN NPU NPOEKTYBAHHI
IT-iHppacTpyKTyp ANA AOCNIAKEHHA XAaPaKTEPUCTUK i NOBEAIHKM CKNAOHUX
06'eKTiB i cuctem;

mogeni Ta  moaeni




— apXiTeKTypu Ta CTaHAapTiB KOMMOHEHTHUX mMoaenen, KOMYHiKauinHUX
3acobiB i po3nogineHux obuucneHb, YMiHHA po3B’A3yBaTM Npobaemu
MacwTaboBaHOCTI, NIATPMMKM BiAOaNEHUX KOMMOHEHTIB i B3aEMOAII PisHUX
nporpamHmx nnatdopm Yy BipTyanizoBaHUX i XMapPHUX iHPoOpMaLiiHNX
CMUCTEMAX.

— YMiHHA:

— BMKOPMUCTOBYBATM MeTOAM Ta METOAMKU NPOBEAEHHA HAyKOBWUX Ta
NPUKNAHUX OO0CNIOKEHD;

- po3B’A3yBaTM  NPUKAAAHI  33af4adyi B ranysi  NPOEKTYBaAHHS,
HaNaWTYBaHHA Ta eKcnyaTaLii BipTyani3oBaHUX i XMapHUX CUCTEM;

- BWKOPMUCTOBYBaTM METOAM MNpPOBEAEHHA AOC/AIAXKEeHb Ta BMITH
AHaNI3yBaTM CKNAOHICTb TEXHIYHUX CUCTEM, PO3YMITU CKNAgHICTb 3agad
ONTUMI3aLii LMX CUCTEM Ta iX €IeMEHTIB, Ta BAOCKOHANOBATU METOAMKM iX
NnpoBeAEeHHS;

—  3aCTOCOBYBATM  PIi3Hi MNapaguMrmyM  NpPoOrpamyBaHHA:  CTPYKTYpPHeE,
06’eKTHO-0pieHTOBaHe, GYHKLIOHA/IbHE, JIOTiYHE, 3 BiANOBIAHMMW MOAENAMMU,
MeTOZAaMM Ta aNIropUTMamm 0b64YMCNeHb, CTPYKTYPaMKM AaHUX | MexaHi3sMamu
YyNpaBAiHHA Nifg, 4Yac CTBOPEHHA Ta YA0CKOHA/IeHHA BipTyani3oBaHUX i XMApPHUX
cucTem;

—  3aCTOCOBYBATM TEXHIYHi i MpOrpamMHi KoMyHiKaLiliHi 3acobu Ta 3acobu
3’eQHaHHA pecypciB B riBPMAHUX XMapHUX CUCTEMAX;

- npoektyBatn IT-iHppacTpyktypy UOL p4na NiATPMMKM  XMapHUX
obuyncneHb 3 BMKOPUCTAHHAM Cy4YaCHMUX anapaTHO-MPOrpamHuxX 3acobis i3
3abe3neyeHHAM HaAiMHOCTI, AOCTYNHOCTI Ta 6e3neKku;

— OCBOWOBATM iHHOBALiMHI iHGOPMALIAHI TEXHONOFIT Yy ranysi XMapHUX
obuuncneHb, OUjHIOBATM iX Ta BMKOPWUCTOBYBATM 3 METOK PO3PODLKMK
APXITEKTYPU Ta NPOEKTYBaHHA XMAPHUX MOCAYT.

- pocsia;

— MNPOEKTYBAaHHA BipTyani3oBaHWX | XMapHUX cucTem, po3pobneHHA
Cy4acHUX iHPOpMaLIMHUX TEXHONONN Ta NPOrPamMHUX CUCTEM ANA peanisauii
XMapHUX 0b6YnCneHb;

- 3[4aTHICTb BMKOpPMCTOBYBATM NPOGECiiiHi 3HAHHA W YMiHHA B ranysi
NPAKTUYHOIrO BUKOPUCTAHHA XMapPHUX TEXHOOTIN.

IHpopmauiiiHe
3abe3neyeHHA

Cunabyc
ENEeKTPOHHMIN KOHCMEKT NeKLii

CemecTpoBMit KOHTPOJIb

3anik




Ovcuunnina

leTeporeHHi po3noaineHi 6a3u gaHux

Kadeppa IHbopMaLiNHUX cucTem Ta TexHonori PIOT

PiseHb BO TpeTin (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6c¢ar 5 KpeauTis EKTC/ 150 rog.

ancumnninm 18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTinHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru po Nno4YaTKy
BUBYEHHA

Ons ycniwHoro BMBYEHHA AucuMnAaiHM «leTeporeHHi posnogineHi 6asu
AaHUX» HeobxiaHi 6a30Bi 3HaHHA 3 6a3 AaHUX.

Wo 6yge — KoHuenuii Ta ocHoBM NobynoBu po3noaifieHnx 6as AaHux;
BUBYATUCA — po3pobKa apxiTeKTypu posnogineHnx 6as gaHux;
- nobypoBa reTeporeHHMUX PO3NOAiNEeHUX CUCTEM;
—  TeXHONOorii ynpasAiHHA reTEPOreHHUMM CUCTEMAMMU;
— TexHosorii 06pobKN BENMKUX MACUBIB AaHMX B po3noAineHnx 6asax
AaHuX;
— yNpaBAiHHA reTeporeHHMMM Po3noaiNeHnMmM basamm AaHUX.
Yomy ue Ona 3apoBoneHHA noTpeb 06pobkM iHdopmauii, wo 3b6epiraetbca B

uikaso/Tpeba BuBUaTH

pi3HOpiaAHUX 6a3ax AaHux, AKi 06’eAHYIOTbCA B OA4HY pPO3MNoAineHy cuctemy
B HAYKOBilA, METEOPONOriYHiN, acTpPodi3nUHiN, eKOHOMIYHIN, BaHKIBCbKIN,
Obi3nKo-TexHiuHIM cdepax i HabyTTa AocCBigy Ta YMiHHA BMKOPUCTAHHA Ta
CTBOPEHHA CUCTEM pPO3MNOAiNeHOI 06POOKM AaHuXx 3 633 AaHux; [Aas
BMKOPUCTAaHHA Ta  po3pobneHHA  nporpamHoro  3abesneyeHHAa 3
BMKOPUCTAaHHAM Cy4YacHMX 3acobiB 36epiraHHA Ta 06pobKM paHux; AnA
CTBOPEHHA Ta  3aCTOCYBAaHHA HOBWX TEXHOANOriM AOCTyny A0 AaHuX
yepes 6e34p0TOBMI 3B'A30K, 30KpemMa TexHonorii 5G.

Yomy MOXKHa
HaBuUMTUCA
(pe3ynbTaT HaBUaHHSA)

- BunKopMCTOBYBATU Ta OPraHi3oByBaTK po3noaineHy 06pobKy AaHux;

aHanisyBaTv BUMOIM A0 CydacHUx 6as gaHux;

— 3aCTOCOBYBaTW Ta CTBOPOBATU METOAM OLLIHKM NPOAYKTUBHOCTI
pPO3NOAINEHNX CUCTEM;

— po3B’A3yBaTM 334a4i NPOEKTyBaHHA Ta eKcnayaTauii po3nogineHnx 6as
OaHNX;

— po3pobNATM HOBI apXiTEKTYPU CUCTEM 3 BUCOKOIO LIBUAKICTIO 06p06KM
AaHUX;

— agMmiHicTpyBaTu po3snogaineHi 6a3 gaHux;

— 3aCTOCOBYBATW TEOPETMYHI 3HAHHA ANA PO3B’A3aHHA NPAKTUYHMX 334ad
06pO6KKN faHUX.

AK MOXHa
KOPUCTYBaTUCA HAbyTMMM
3HAHHAMM | yMIHHAMM
(komneTteHTHOCTI)

HabyTtn aocBia npakTUYHOi pob0TH B pO3MNOAiINIEHUX CUCTEMAX OOPOKM AaHUX,
OCBOITU iCHYlOYE NporpamHe 3abesneyeHHsa pisHopigHMX 6a3 AaHuX Ta
6yayBaTV BAACHi NporpamHi NPoAYyKTU 3 BUKOPUCTAHHA reTeporeHHmx
po3nogineHunx 6as AaHux, po3napanentoBaT 4OCTyn Ta 06pobKy AaHMX.

IHpopmauiitHe Cunabyc
3abe3sneuyeHHn ENeKTPOHHMI KOHCMEKT NeKLi
CemecTpoBMii KOHTPOAb | 3anik




Ovcuunnina

MynbTHMareHTHO-OpPiEHTOBAHE NMPOrpamyBaHHA

Kadepgpa IHpopMaTUKKM Ta NporpamHoi iHxeHepii ®IOT

PiseHb BO TpeTin (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6car 5 KpeauTis EKTC/ 150 roa,

ANCcuUMnAiHK 18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKN1aAaHHA

YKpaiHCbKa

Bumoru ao OuncumnniHa «MynbTMareHTHO-OpPiEHTOBAaHEe MporpamyBaHHA» 6a3yeTbcA Ha
noYyaTKy 6a30BMX  3HAHHAX 3 MPOrpamMyBaHHA Ta  006’€KTHO-OPIEHTOBAHOrO
BUBYEHHA nporpamyBaHHA.
Lo 6yae — MynbTHareHTHi cuctemu i BBeAEHHA A0 My/AbTUAreHTHO-OPiEHTOBAHOIO
BUBYaTUCA nporpamyBaHHs;

— AreHTHi moaeni i nporpamyBaHHA ix;

- Mogeni cepenoBua i ix NporpamyBaHHA B CydaCHOMY iHCTPYMEHTapii;

— OpraHi3auiftHi mogeni i NOKPoOKOBe NPorpamyBaHHA MyAbTUAreHTHUX

opraHisau,ii.

Yomy ue CyyacHi nporpamHi A404aTKM MaKTb CNpaBy i3 3pOCTAlOYMM  PiBHEM

uikaBo/Tpeba BuBuatu

ABTOHOMHOCTI B3aEMOMOB’A3aHUX MPOrPaMHUX CUCTEM, i nepw 3a BCe 3
iHTErpauieto He3NiYeHHMX CUCTeEM, AKi He Bigomi 3a3ganerigb. CydyacHi
TeHAEHLUi, TaKi AK PO3YMHI MIiCTa, iHTeNEeKTyanbHi TPAHCNOPTHI cnctemum Ta
NPOMMUCAOBICTb, CMPUAHHA PO3BUTKY IHTEPHET-peYelt, HanpuKnag, BKasyloTb
Ha wWwe 6inbWw CcKNagHi cueHapii, B AKMX aganTUBHI Ta BIAKPWUTI KomaHau
iHTENEKTYanbHUX aBTOHOMHMX Cyb6'eKTiB nporpamHoro 3abesneyvyeHHA Ta
poboTie OyayTb B3aemopgisTM 3 AaAM Ta nobyToBi npeameT, BCi
B3aeEmonoB’A3aHi. baratoareHTHi cuctemun (BAC) MoXKyTb ByTM BUKOPUCTaHI AK
BigNOBiAHA MapagMrma gna MoAeNtoBaHHA Ta NMPOEKTYBAHHA TaKUX CUCTEM.
baraTtoareHTHa cucTemMa - LUe OpraHisoBaHWii aHcambsb aBTOHOMHMX
LinecnpAmMoBaHMX CYTHOCTEN, AKi HAa3MBAKOTbCA areHTamu, L0 B3aEMOLIOTb
MiXX cob0to Ta B3aEMOAiOTb B cepenoBuLli. Ha iHanBigyanbHOMY PiBHI KOXKeH
areHT MOXe MaTU BAACHI LUini Ta 3aBAaHHA, AKi cnig nepecnigysaTtu
CaMOCTIlHO, BUPILLYO4YN, siKi Aji pobuTtn. Ak aHcambnb, areHTam, K NpPaBuno,
NnoTpibHO KOOpAMHYBATMCA Ta CMiBMPALOBATU ANA AOCATHEHHA rnobanbHOi
metn BAC B uifomy, siK opraHisauii. Y Ui aucumnnini naetbca npo
nporpamyBaHHA 6araToareHTHUX CUCTEM i3 BMKOPMUCTAaHHAM iHTErpoBaHOro
niaxo4y, AKAMN 3apa3  HasMBalOTb  MY/IbTUAreHTHMM  OPIEHTOBAHUM
nporpamysaHHam (MAOM).

Y niTepatypi 6araTo BignoBiAHWUX MeTOAiB POBOTU 3 MY/NbTUATEHTHUMMU
CUCTEMAMMN BUHUKIO B PI3HOMY KOHTEKCTi - OCHOBHMMMU MNPUKIALAAMWU €
WTYYHM iHTenekt (LUI), posnoainenmin LI, nporpamHa iHxkeHepia (CE),
MOZENIOBAHHA - | [eAKi 3 HWUX NpPUM3BEAM A0 KOHKPETHUX Mogesnen
nporpamyBaHHA anAa 6opoTbba 3i 3pocTatouMm piBHEM aBTOHOMHOCTI Ta
CKNaAHOCTI B3aEMOAIN Yy Cy4acHUX cuctemax. Y ubomy Hanpamky MAOMN
3abe3neyye CTPYKTYpPOBaHUM Niaxia, 3aCHOBAHUIM HA TPbOX B3aEMOMNOB’A3aHNX
Habopax KoHuenuin Ta abcTpaKuii nporpamyBaHHA (Hagani HasMBalOTbCA
BMMipamMmn), KOPUCHUX ONA MPOEKTYBAaHHA TaKMX CKAALHWUX CUCTEM: PO3MIp
areHTa, fAKMA  BUKOPWUCTOBYETbCA  ANA  MNPOrpamyBaHHA  OKpPeMMX
(B3aemogitoumx) aBTOHOMHMX CYTHOCTEW; BMMIP HaBKOJIULWHbOIO




cepenoBulla, AKUA BUKOPUCTOBYETbCA AOAA NPOrpamMyBaHHA  CMiJIbHUX
pecypcis Ta 3ac06iB, LLLO BUKOPUCTOBYHOTLCA areHTamm ana poboTtun, B3aemogiii
Ta NigKNOYEHHA [0 peanbHOro CBiTy; Ta OpraHisauiiHuin BUMMIp, WO
BUKOPUCTOBYETLCA AONA CTPYKTYPYBAaHHA Ta  pPeryatoBaHHA  CKAALHUX
B33aEMO3B’A3KiB, W0 BiabYyBalOTLCA MiXK aBTOHOMHUMW areHTamm y CribHOMY
cepenoBuLL;.

Y ubomy Kypci 3 6aratoareHTHOro npPOrpamyBaHHA OCHOBHa YyBara
NPUAINAETLCA NPAaKTMYHOMY MNpoOrpamyBaHHIO HaratoareHTHUX cuctem. BiH
CTOCYETbCA OAHOr0 3 OCHOBHWUX HANPAMKIB BUKOPUCTAHHA MY/bTUAreHTHOI
napagurmm gaa po3pobKn CKNagHUX CUCTEM: MY/IbTUATEHTHO-OPIEHTOBAHOTO
nporpamysaHHs  (MAOP), WO BWKOPMUCTOBYETbCA  ANA  iHTerpayii
iHTENEeKTYaNnbHUX CUCTEM Ta PO3BUTKY COLia/IbHO-TEXHIYHUX CUCTEM.

OKpim BMBYEHHA OCHOB Ta HaMCy4YacHiWKnX pobiT, 3pobaeHNX 3a LLiEID TEMOIO B
pomeHi Multi-Agent, Bu gisHaeTecb, AK 3acTocoByBatu niaxia MAOP ana
PO3pObKKN AeLLeHTPaNi30BAHUX Ta BIKPUTUX cucTem Al.

Yomy MOXKHa
HaBUMTUCA
(pe3ynbTaT HaBYaHHA)

HaBuyaHHA BMKopucTyBaHHA nnatdopmm JaCaMo/Jason Agent Programming
Language 4nAa NpaKTUYHMX BNpaB, AKi npeacTaBaeHi B Ubomy Kypci. LA
nnatdopma NpPorpamyBaHHsA € pe3y/IbTaTOM iHTerpaLii MOBM NPOrpamyBaHHS
areHta Jason Agent Programming Language, nnatgopmu nporpamyBaHHs
cepegosuwa CArTaGo Environment Programming platform ta naatdopmm
nporpamysaHHsa MOISE Organizationprogrammingplatform.

K moXKHa
KOpuUCTyBaTUCA
HabyTMMM 3HAHHAMM i
YMiHHAMM
(KomneTeHTHOCTI)

— baratoareHTHWIA Niaxia, OPIEHTOBAHWIM Ha MPOrpamyBaHHA, NMONArae y
CKN1afli moAenen areHTiB, mogenen cepeaoBuila Ta MOAesIeN opraHisauii, wo
B3aEMOAiIOTb MiK coboto. KoXKHa 3 uux mogenen nobyaoBaHa LWJIAXOM
BMOOPY KoHUenuin BignosBiaHO a0 Bumipy AreHt, CepegoBuile umu
OpraHisauis.

- BukopuctaHHa MAOP wnAxom HagaHHA MPUBINEiB KOXHOMY 3 LMX
BUMIpiB MOXe BigNoBigHO nNpuM3BeCcTM 40 AreHTHO-OPIEHTOBAHOrO
nporpamyBaHHsa (AOP), OpieHTOBaHOro Ha cepenoBULLE NPOrpamyBaHHA
(EOP) Ta OpraHisauiiHo-opieHTOBaHOro  nporpamyBaHHA  (Organization
Oriented Programming).

IHpopmauiitHe
3abe3neyeHHA

Cunabyc

ENeKTPOHHMI KOHCMNEKT NeKLil

Beb-cTopiHKa AVCUUNAIHK:
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannija/0-
38

CemecTpoBMit KOHTPOJIb

3anik



http://baklaniv.at.ua/index/multiagentno_orientovane_programuvannja/0-38
http://baklaniv.at.ua/index/multiagentno_orientovane_programuvannja/0-38

Oucuunniva

MpuknagHi meToaun aHanisy gaHux

Kadepgpa ObuncntoBanbHoOi TexHikK PIOT

PiseHb BO TpeTin (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6car 5 KpeauTis EKTC/ 150 roa,

ancumnninm 18 roa. nekuin, 18 roa. nabopaTopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru po Nno4YaTKy
BUBYEHHA

BasoBi 3HaHHA 3 BULWOI MaTeMaTUKKN (MaTeMaTUUYHWUI aHani3, NiHiiHa anrebpa
Ta aHaNiTM4YHA reomeTpis), Teopia iIMOBIPHOCTEN Ta MaTeEMaTU4YHA CTAaTUCTUKA,
HaBWYKM NPOrpamyBaHHA arOpPUTMivyHO MmoBoto Python

Lo 6yae suBuatuca

OcHOBW cy4YacHUX TexHosorii 06pobKkn gaHux (Data Science) Ta anroputmm,
AKi NIeXaTb B OCHOBI MOLWYKY NPUXOBaHUX PYHKLIOHANbHUX 3aNeXHOCTEN B
Habopax AaHWX, OTPUMAHUX LWAAXOM HAaKONUYEHHA Ta nonepeaHboi 06pobKu.
Onsa ebeKTMBHOI peanisauii po3rnaHYTUX TEXHONOTN 06POBKN gaHUX byayTb
BMBYATUCA NPUKNALHI 6i6NioTEKM Ta NpOrpamHi cMcTemMun, 30KpPeEMa, BiaNOBIAHI
MoAyNi y cKnagi mosu nporpamyBaHHA Python, anctpmbytms Anaconda 3
Habopom BOYAOBaHMX IHCTPYMEHTIB ANA 06POOKM [aHuMX, iHTEepaKTUBHA
KOmMaHOHa obonoHka Jupyter Notebook. OKpema ysara byae npugineHa
BMBYEHHIO 6ibnioTekn Pandas Ak 6a30BOro iHCTymeHTapito ans [ob6yBaHHA
JaHWX Ta iX aHani3y.

Yomy ue
uikaBo/Tpeba BuBuatm

BennKa KiNbKiCTb OpraHisauit, AKi 33 XapaKTepom CBOEI AiANbHOCTI
HaKOMUYUAKN 3Ha4yHi 0BCArM AaHWX MPO KAIEHTIB, BCce Oinblle NpoABAAOTb
iHTEepec A0 BMKOPMUCTAaHHA UMX AaHUX 3 Bi3HECOBMMM Ta AO0CAIAHULLbKMMU
uinAamun. B 3B’A3KY 3 UMM BWHMKAE BE/IMKMIA CMEKTP 33434 3 BU3HAYEHHSA
KOpUCHOI iHPOpMaLii, Ha OCHOBi AKOI MOXHa OTPMMATM 3HAHHA, AKi He
MOXYTb OYTW ofeprKaHi y iHWKM cnocib.

Yomy MOXXHa HaBYUTUCA
(pe3ynbTaT HaBuaHHA)

- MeTtogam dopmyBaHHA HabOpIB gaHWX, AKI € 3PYYHUMM ANA BUPILLEHHS
KOHKPETHUX NPUKNALHNX 3343y,

—  BMKOPWUCTaHHIO NONYAAPHUX NPOrpamHmx 3acobis ana fobyBaHHA AaHUX;
— 3aBaHTaXyBaTu Ta ¢pparMeHTyBaTV Be/INKi HabopKu AaHUX ANA ONTUMANbHOI
iXx 06pobKKM Ta aHanisy;

- npodinoBaTn AaHi AnsA NpeacTtaBAeHHsA X PisHUMM cnocobamu
Bi3yani3saduii;

- BigobparkaTn pe3ynbTaTM AOCNIAKEHHA OaHUX HANBinbWw 3pyYHUM
YMHOM.

K moXKHa
KopucTyBaTUCA
HAbyTMMM 3HAHHAMM i
YMiHHAMM
(KomneTeHTHOCTI)

- [OnAa nepeTBOpPeHHA «CMPUX» HAOOpPIB MNOYATKOBUX AaHUMX B TaKi
ONTUMI30BaHi 32 PO3MipomM HAbOPU AaHUX, WO € 3PYYHMMM ANA NOAANLLIOTO
aHanisy;

—  ONA BUKOHaHHA O06pPOOKM AaHMX 3 3aCTOCYBAHHAM PO3IMNAHYTUX Y PaMKax
[AHOro Kypcy 3acobis nonepegHboi 06pobku;

- 4ONA BM3HAYEHHA HEeBIiAOMUX QYHKLIOHANbHUX 3anexHocTel Ta iX
KOMMNO3MULil y nonepeaHbo NiarotosneHmMx Habopax gaHux;

— [NA TeCTyBaHHA Ta NepeBipkn moaenen, nobyaosaHux Ha 6a3i oTpMmaHumx
KOMMNO3ULiA PYHKLLIOHaNbHUX 3a/Ie}KHOCTEN;

—  ANA 3pYy4YHOro Ta HarnAagHoro BigobparkKeHHA OTPUMAHUX pe3yabTaTiB, AKi
3ab6e3neyytoTb ONTUMA/bHICTb NOAANBLWIOI0 NPUMAHATTA PillEHb.

IHpopmauiiiHe Cunabyc
3abe3neyeHHsn ENeKTpOHHMIA KOHCNEKT NeKu;i
CemecTpoBUi KOHTPOADb | 3aniK
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Ovcuunnina

MpoeKTyBaHHA NPOrpamMmHO-KOH}IrypoBaHMX mepeK

Kadeppa

O6uuncntoBanbHOI TeXHIKK DIOT

PiseHb BO

TpeTin (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

O6car
AUNCUMNNIHN

5 KpeauTis EKTC/ 150 roa,
18 roa. nekuin, 18 roa. nabopaTopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKN1aAaHHA

YKpaiHCbKa

Bumoru ao ba30Bi 3HAHHA 3 BULLLOT MaTEMATMKK, NPOrpamyBaHHA, ANCKPETHOI

noyaTKky MaTEMATMKK, KOMMN' IOTEPHUX MEPEK.

BUBYEHHA

Wo 6yae OCHOBHi  TEOPETUKO-MEeToAMYHI Ta  NPaKTU4YHi  acnektm nobyaosu

BMBYATUCA nporpammHo-KoHpiryposHux mepexk (SDN), KoHTponep SDN, mobinbHa
mepexa SDN, npoTtokon OpenFlow, iHTepdelic NpUKAAZHMX MpOrpam,
BipTyanisauia mepexesux ¢yHKLUin (APl), cuctema mogentoBaHHA SDN meperk
Mininet.

Yomy ue MporpamHo-KoHOiIrypoBaHi Mmepexi epeKTUBHI Ans nNobynoBu BipTyanbHUX

uikaBo/Tpeba BuBuatm

mepex, iHPPaCTPYKTYPHUX XMapHUX CEPBICIB, BEAMKUX LEHTPiB 0O6pobKM
AaHux. [lo3BONAKOTL 3@ 3anNMTOM Bif CMOXMBa4yiB MNoOCAyr HeobXiaHO
aBTOMATMYHO | B HAMKOPOTWI TEepPMiHM CTBOPLOBATU BipTYyasbHi BYy3AMU i
BUAINATHY BipTyanbHi Mepexesi pecypcu ana Hux.

Yomy MOXHa
HaBUMTUCA
(pe3ynbTaT HaBYaHHA)

3acBOITM NPUHLUNAN PO3ropTaHHA, HaNalWTYBaHHA Ta BUKOPUCTAHHA OCHOBHMX
€/1eMEHTIB MPOrpamMHO-KOHQIrypoBaHMX MeEpeX 3a [AOMOMOro CUCTEMMU
mogentoBaHHA Mininet.

K moXKHa
KOpucTyBaTUCA
HabyTMMM 3HAHHAMM i
YMiHHAMM
(KomneTeHTHOCTI)

3paTHicTb nigibpaTy CTPYKTYpy, NnaHyBaTu i peanisoByBatu SDN mepexi,
KEpYBaTU MepPEeXHMMWU pecypcamu, nifibpatv Komniaekc HeobxiaHmx
anapaTHO-NporpamMmHmMx 3acobiB AnA KOMM' IOTEPHOI MepesKi, Po3LWnpoBaTH i
MOJAEPHI3YBaTU Mepexi.

IHpopmauiitHe
3abe3neyeHHA

Cunabyc
ENEKTPOHHMI KOHCMEKT NeKLii

CemecTpoBMit KOHTPOIb

3anik
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Ouvcuunniva MpoeKTyBaHHA NporpamHoro 3abesneyeHHA TeEXHONOTT
uMPpoBUX ABINHUKIB

Kadeppa MporpamHoro 3abe3sneyeHHs Komn’'toTepHUX cuctem MV

PiseHb BO TpeTiit (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

O6car aucumnninm

5 KpeauTis EKTC/ 150 roa,
18 roa. nekuin, 18 roa. nabopaTopHi, 114 roa. camocTiiHa poboTa.

MoBa BUK/NaAaHHA

YKpaiHCbKa

Bumoru po no4yaTKy BUB4YEHHA

Ona ycniwHoro BuBYEHHA AuCUMNNIHN «[1POEKTYBAHHA NPOrpamHoOro
3abe3neyeHHa TexHonorii uMppoBUX ABIMHWUKIB» HeobXxigHi 6a3oBi
3HAHHA 3 MPOrpamyBaHHA Ta MOAENOBAHHA CUCTEM.

LLlo 6yae BuByaTuca

- TexHonoria umdpoBux ABINHUKIB;

— TEOpeTMYHi OCHOBM MOAAHHA Ta 0O6PO6NEHHA AaHMX LMPPOBUX
ABINHUKIB;

- nporpamHe 3abe3neyeHHs TEXHONOTIT LMPPOBUX ABIMHUKIB.

Yomy ue uikaBo/Tpeba
BMBYATU

Undposuii agiiHnk asnse coboto mogeno o¢isnmyHoro ob6’ekta abo
npouecy (¢isnyHoro AgiHMKA), AKa AKHAMNOBHiWe Bigobpakae 1oro
XapaKTEPUCTUKN Yy AMHaMmiuUi. TexHonoria uudpoBux ABINHUKIB
nepenbayae nofaHHA, 06pobAeHHA, MaHiNYyAOBAHHA yCiMa AAaHUMMU,
WO XapakTepu3yloTb ¢i3MYHOrO ABIMHWKA, Ta OTPMMAHHA MNEBHUX
KOMMOHEHT UMX AaHUX NO Mipi BUHMKHEHHA MNOTPebu y HUxX npu
BUPIWWEHHI 3agay aHanisy Ta MNpPOrHo3yBaHHA CcTaHy ¢i3nyHoOro
ABiIMHMKa, onTMMI3aLlii npoueayp KepyBaHHA @isMUYHUM ABIMHUKOM
Towo. TexHonoria undpoBMX ABIMHWUKIB BM3HAHaA OAHiElD 3
NepCcneKkTUBHUX TEXHO/OMN ANA 3aCTOCYBaHHA Yy PIi3HUX ranysax
NHOACbKOI AiAaNbHOCTI.

Yomy moXKHa
HaBuYMTUCA
(pesynbratn
HaBYaHHA)

MicnA  3acCBOEHHA
3abe3neyeHHA TexHonorii
HaBYaAHHA € 3HAHHA:

—  MNPUHUMNIB CTBOPEHHSA LNDPOBUX ABINHMKIB;

BUAiIB UMPOBUX ABIMHMKIB AOCANIAKYBAHMX 06’ EKTIB;

— TeopeTUYHUX 3acag TEXHONOTIT LMbpPOoBMX ABINHUKIB;

- BUMOT A0 nporpamHoro 3abesneyeHHA TexHosOrii UMPpPOBUX
ABINHUKIB;

— NPMHUMNIB NPOEKTYBAHHA NPOrpamMmHoro 3abesneyeHHs TexHonorii
uMPpPOBUX ABIHUKIB;

Ta YMiHHA:

- aHanizyBatM ocobamsocTi 06’ekTa pocnigKeHHA Ta popmyBaTm
BMMOIM [0 MNporpamHoro 3abe3nevyeHHA ANA  CTBOPEHHS
uMdpoBOro ABiMHMKA NEBHOIo 06’eKTa AOCNIAMKEHHS;

— TMPOEKTYBATK apXiTEKTYpy NPOrpamHoro 3abesneyvyeHHs TEXHONOTIT
UMPPOBUX ABINHUKIB;

— TMPOEKTYBAaTM KOMMOHEHTM MNPOrPamMHUX MNPOAYKTIB Ha OCHOBI
TexHoJorii UMPPOBUX ABIMHUKIB.

ancumnniim - «lpOEKTYBaHHSA
UMPPOBUX  ABINHUKIBY

NPOrpamHoro
pesynbTatamu
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AK MOXKHa
KopuCTyBaTUCA
HabyTMMM 3HAHHAMMU i
YMiHHAMM
(komneTteHTHOCTI)

— po3B’A3aHHA CKNaAHUX 3a4a4 NpodecinHoi AianbHOCTI, NoB’A3aHOI
i3 po3pobAeHHAM NpPOrpamMHMX CUCTEM i3 3aCTOCYBaHHAM
TEXHONOTii LMPPOBUX ABIMHUKIB;

— TMPOEKTYBAHHA apXiTEKTYpWU MNporpamMHoro 3abesneyeHHs p[nAa
CTBOPEHHSA UNPPOBOro ABiiHMKa NeBHOro 06’ekTa AoCiAKeHHs.

IHpopmauiiiiHe 3abe3neyeHHA

Cunabyc
ENEeKTPOHHMIN KOHCMEKT NeKLin

CeMecTpoBMiA KOHTPONb

3anikK
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Ovcuunnina

MeTtoau nobypoBu nporpamHux 3acobis gna MaTpUUHUX
obuncneHb

Kadeapa

MporpamHoro 3abesneyeHHA Komn'toTepHUX cuctem PNV

PiseHb BO

TpeTiit (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

O6car aucumnninm

5 KpeauTis EKTC/ 150 roa,
18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru Ao no4yaTky
BUBYEHHA

ba3oBi 3HaHHA 3 BMLLLOT MaTeMaTUKKU, NPOrPamMyBaHHA.

Lo 6yae BuByatuca

- MeTogm po3B’A3aHHA YAaCTKOBOI NPO6AEMW BAACHUX 3HAYEHD;

- MeToAaM po3B’A3aHHA NOBHOI NPo6AEMM BIACHUX 3HAYEHD;

— MEeTO4, BMKOHAHHA CUHIYNSPHOrO PO3KAALEHHA MPAMOKYTHOI MaTpuLi;
- MeToaM anpoKcumau,ii TabnanyHo-3agaHnx GyHKUIn;

METOAMN NPOrpamMHOro pPo3B’s3aHHA CUCTEM HeJiHIMHMX PiBHAHD.

Yomy ue uikaso/Tpeba
BMBYATU

MaTpWYHi 0BYNCNEHHA € BaXK/IMBOK CKAAL0BOK Y LUMPOKOMY Koni
[OCNiAXKeHb, TOMY PO3p06eHHA NPOrpaMHMX 3acobiB ANA MATPUUHUX
obumncneHb moxke ByTn KopucHMM BaraTbom acnipaHTam.

Yomy MOXKHa
HaBUMTUCA
(pe3ynbTaT HaBYaHHA)

AHanisyBaTu NporpamMHi MeToay BUKOHAHHA MaTPUYHUX 0B4YnCneHb;

— QaHani3yBaTW Ta OLiHIOBATM NOXMBKKN NpoBeaeHMX 06UYMCNEHD HAg,
MaTPUUAMU BENNKOT PO3MIPHOCTI;

- BWKOHYBaTM BMOIp HEOOXiAHMX MATEMATUYHUX Ta MPOrPaMHUX GYHKL,N
ANA po3B’A3aHHA NOCTaB/IEHOI 3a4a4i;

- po3pobasaTK Ta epeKTUBHO 3aCTOCYBATU NPOrpamHi JoAaTKM ona

YMCeNbHOro PO3B’A3aHHA MAaTPUYHKUX 334au4.

AK MOXXHa
KopucTyBaTUCA
HabyTUMMU 3HAHHAMMU i
YMiHHAMU
(komneTteHTHOCTI)

—  MPOEKTYBAHHA CUCTEM KOMM'OTEPHOI MaTEMATUKKN A1 BUKOHAHHA
MaTPUYHUX 0BYMCNEHD;
—  BMKOPMCTAHHA Cy4aCHUX MATEMATUYHUX MAKETIB.

IHpopmauiitHe Cunabyc

3abe3neyeHHA ENEeKTPOHHMI KOHCNEKT NEeKLIN
CemecTposBuii 3anik

KOHTpPO/b
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Aucumnnina

O6uucnoBasbHi CUCTEMU BUCOKOI FOTOBHOCTI

Kadeppa CucTemMHOro NporpamyBaHHsA i cnewjianizoBaHnx Komn’toTepHUx cuctem Orv
PiseHb BO TperTiit (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6c¢ar 5 KpeauTtis EKTC/ 150 roa,

18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru ao 3HaHHA Ta PO3YMIHHA NPUHLMNIB, KOHLENLM Ta TEXHOOri Nobya0BK cucTem
NoYaTKy 06po6KKN gaHuX

BUBYEHHA

Lo 6yae meToau, 3acobu Ta NpoLecH aHanisy, MOAEeNOBaHHSA, NPOEKTYBaHHA Ta
BUBYaTUCA KOHCTPYHOBaHHA po3noaineHnx cuctem obpobkmn aaHmx (PCOL)

Yomy ue MUTaHHA NPO BMKOPMUCTAHHA pPO3NoAineHMx cuctem obpobKM gaHux cTano

uikaso/Tpe6a BuBYaTH

aKTyaNbHUM 3 NOABOO NOTYKHUX 0OUYMCNOBANIBHUX CUCTEM 3 PO3NOAINEHUMM
pecypcamu B MexKax o4HOro Komn'rotepa (baratosagepHi cuctemu), N0KasibHUX
KOPNOPATUBHMX i 30BHILLHIX (perioHanbHUX i rnobanbHUX) mepexk, Knactepis,
TEXHO/IOTMM MNOoWyKy i 6araToBUMIpHOro aHasnisy AaHux, po3sutkom Web-
TEXHOJOrIN .

3aranbHa iHbopmaTM3alia ynpasaiHCbKMX Ta BUPOOHMUMX OpraHisauin miHse
cam nigxig Ao BuMKkopuctaHHA PCO/. 3 3acoby HaKonMM4YeHHA JaHUX Npo ix
AisnbHictb PCO/Ml nepeTBOPHOETLCA HA iIHCTPYMEHT NiABULLLEHHA eEeKTUBHOCTI
ynpaBAiHHA PO3MNOAINEHMMM OPpraHi3ayiamm Ta BUPODOHMUTBaMKU. BoHa
NMPUCKOPIOE NPOLLEC aHaNITUYHOI 0O6POOKM AaHUX Ta HAAAE PISHOCTOPOHHIO

iHbopmaLilo Ana NPUMHATTA pilleHb, a KUTTE3AATHICTb OpraHisauii
30iNbLIYETbC 33 PaxXyHOK MiABULLLEHHA e(EeKTUBHOCTI  pillieHb, Lo
NPUIAMAOTbCA Ha OCHOBI iHGopmauii, HagaHoi PCOJ, Ta MOXAMBOCTI

onepaTUBHOrO CMiNKYBaHHA 3 AiEBUMKW 0cObamM OTOYYHOUOTO cepeaoBMLLa;

Hi ogHa reorpadiyHo posceparkeHa opraHisauia cbOrogHi He MoXe iCHyBaTu
6e3 epekTnBHOI PCO/.

CyuacHa PCO/l mae cknagHy 6araTopisHeBy CTPYKTYpy. i ocHOBY cknagatoTb
iHTerpoBaHi Ta po3nogineHi penauiiHi Ta 06’eKTHi 6a3un gaHMX, iIHTErpoBaHi Ta
po3nogineHi 06’€KTHO-OPIEHTOBAHI NpoOrpamHi KOMMNOHEHTM Ta 3acobwu
BiAganeHoro gocryny Ao iHbopmaduii.

BMBYEHHA UiET ANCUUNNIHM HAZAE KOMMNAEKCHE YABNEHHA MNPO Pi3HOOIYHI
TexHonorii Ta 3acobu, WO BUKOPUCTOBYIOTLCA Ha KOXHOMY  piBHi
MOJIEeNIIOBAHHSA, MPOEKTYBaHHA Ta peanisauji PCOJ i n03BONsSE AOCTOMHO
npeactasnatTv cebe Ha Halbinbwomy cermeHTi IT-puUHKY npay,;

Cneuianictm B ranysi aHanisy, mogentoBaHHA, NPOEKTYBAHHA Ta peanisauii
PCO/[ kopucTytoTbCA NiABULLEHMM NOMUTOM Ha PUHKY npaui, a cami PCOJ,
NOCTINHO pPO3BMBAOTLCA Ta OHOBAIOKOTLCA | BMMAraloTb Bif PO3POOHMKA
BOJIOZAiHHA HaNbBiNnbLWw cyyacHUMM IT TeXHONOTIAMM.
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Yomy MOKHa
HaBUYMTUCA
(pe3ynbTaT HaBYaHHA)

— aHanisysatu sumorun go PCOJ;

— 0bupatm metoam Ta 3acobu aHanisy, MOAENtOBAHHA Ta MPOEKTYBAHHA
PCO/ signosigHoO A0 BU3HAYEHUX BUMOT;

— BMKOHYBATM MOBHWI UMKA 3ax04iB 3 aHanisy, MoAesntoBaHHA Ta
npoekTtyBaHHAa PCO/, BignoBigHO 40 BU3HAYEHUX BUMOT;

— 0bupatn 3acobm Ta BUKOHYBATM NOBHUI LMK 3aX04iB 3 KOHCTPYHOBaAHHA
— po3pobku, PCOL;

— 3abes3nevyBaTu BiANOBIAHICTb CNPOEKTOBAHMX moaenel Ta Bciei PCOL ao
peaniii Komnaeii, Wwo nignarae iHbopmaTtusauii

AK morKHa
KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMM
(KomneTeHTHOCTI)

— MopgentoBaTU Ta ONTUMI3yBaTM bBi3Hec-npouecu Ta MNOTOKU AaHUX
KOMMaHil;

— MopgentoBaTu Ta npoektyBat PCO/, 3acobamum UML;

—  byaysaTtu norivHi Ta ¢isnyHi mogeni penauinHmx 6a3 gaHux;

—  byaysaTu norivyHi moaeni o6’ekTHUX 6a3 AaHMX;

—  BWKOHYBATM Ta BUKOPMUCTOBYBATU 0O6’€EKTHO-pensLiiHe BigobparkeHHs
OaHUX;

—  MaHinyoBaTM AaHMMKU B LEHTPaNi3oBaHMX Ta po3nogineHux b6asax
OaHUX;

—  CTBOPHOBATU Ta BUKOPMUCTOBYBATU 06’EKTU A0CTYNY A0 AAHMX;

—  po3BMBaTW Ta po3WwnpoBaTh PpyHKUioHan icHytodi PCOL;

—  CynpoBOAKYBaTU Ta TpaHchopmyBaTH icHytodi PCO/L

IHpopmauiiHe
3abe3neyeHHA

Cunabyc
ENEKTPOHHMIN KOHCNEKT NEKLl:
http://fom.kpi.ua/archive/

CemecTpoBMii KOHTPO/Ib

3anik
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Aucumnnina

BiamosBocrTiliki 6aratonpouecopHi cuctemu

Kadeppa

MCTEMHOrO NMporpamyBaHHA i cneuianisoBaHUX KOMN IOTEPHUX CUCTEM
C y L, ’ dnm

PiseHb BO

TpeTin (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

O6car aucumnnniim

5 KpeguTis EKTC/ 150 roga.
18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTinHa poboTa.

MoBa BUKNaAaHHA

YKpaiHCbKa

Bumoru go 3HaHHA Ta PO3YMIHHA NPUHLMNIB, KOHLENMLN Ta TEXHO/I0TIN NobyA0BU
noyaTKky 064MCOBaANbHUX CUCTEM

BUBYEHHA

LLlo 6yae MeToam, 3acobM Ta NPOLLECH aHaNi3y, MOLENOBAHHSA, NMPOEKTYBAaHHSA Ta
BUBYATUCA KOHCTPYHOBaHHA BigMOBOCTIMKMX 0buncatoBanbHuUx cuctem (BOC)

Yomy ue MUTaHHA BiAMOBOCTIMKOCTI obuncatoBanbHUx cuctem (fault-tolerantsystem)

uikaso/Tpe6a BuBYaTH

CTA/I0  AKTYya/lbHUM 3 MOABOK MOTYKHUX OBUYMCAOBANbHUX CUCTEM 3
PO3MOAINEHMMN pecypcamm B MeXkKax OAHOro Komn'totepa (6aratosgepHi
CUCTEMM), NOKaANbHUX KOPMNOPATMBHUX | 30BHIWHIX (perioHanbHUX i
rnobanbHUX) Meperk, Knactepis, TEXHONOrIM MOWYKy i 6araToBMMipHOro
aHanisy gaHux, po3sutkom Web-TexHonorin .
Oco611MBO BOHO aKTyasibHO ans bisHecy, Ae nomuKa B poboTi cuctemm abo
Hi*K 3HAYHMMM GiIHAHCOBMMM BTPATaMM.
BKpali cunbHO Big TaKoro poay aBapin cTparkgae ¢iHaHcoBa iHAYCTPIS,
roAnHy HenpaLuesaaTHOro NPOCTO K0T MOXKe 0BUYMCOBATUCA MiSIbIMOHaMM
A0Nnapis 36UTKy.
3arpo3nuUBUMK AR KUTTA | 340p0B’A Ntogen € NOMUAKK B POBOTI cuctemm
ynpaBAiHHA AAePHUMWN 06’ EKTaMM, XIMIYHHUMM BUPOBHULTBAMM, aBiaLinHUM
pyxom i T.n.
Takum uyuMHOmM noTpeba B BUCOKOHAZiMHUX 6e3neyHux cucTemax
3yCTpiYaeTbCcA Tam, Ae MoBa Wae npo 360i, Wo TArHyTb 3a coboto,
KaTacTpodiyHi HacNigKKW pPi3HOT NpUpoau.
Po3pobka BOC abo i BigmoBOCTiiKa ekcnayaTallisi, NOBUHHI I'PYHTYBaTUCA Ha
3HAHHAX i PO3yMiHHI NpUpoan TUX BUAIB BiAMOB, MMOBIPHICTb AKMX, 33 AaHUX
YMOB eKcnayaTtauii NpucTporo, MaloTb MaKCMMANbHO BE/IMKY MMOBIPHICTb
BUHUKHEHHA.
IcHye ABa OCHOBHMX HanpamkuM npu nodbygosi BOC. Mepwuit cnocib -
BUKOPUCTAHHA  Ti/IbKM  BiAMOBOCTIMKMX  KOMMOHEHTIB, KON  KOXKEH
KOMMOHEHT CUCTEMM MOXKE MPOAOBIKYBATU CBOE QYHKLIOHYBAaHHA, HaBIiTb
AKLWO oANH abo KinbKa NiAKOMMNOHEHTIB CUCTEMU, BUXOAATb 3 nagy. Apyrun
cnoci6 ue po3pobka meToais, WO rapaHTyoTb Nobyaosy BOC 3 KOMMNOHEHTIB,
AKi He € BigMOBOCTIMKMMU. Y TaKMX CUCTEMAX BiAMOBOCTIMNKICTb peasnizoBaHa
3a paxyHOK BBeAEHHA Ha4MipHOCTI i po3pobKu cnewianbHOro NPOrpamHoOro
3abe3neyeHHs, eNeMeHTHUX B3aEMO3B'A3KIB | aIrOpUTMIiB QYHKLLIOHYBaHHA.
B pamkax apyroro cnocoby po3pi3HATb:
— anapaTHy HaamipHicTb (HardwareRedundancy) - pesepByBaHHs;
—  nporpamHy HagmipHicTb (SoftwareRedundancy) — 06pobka ogHuMx i TUX
e [aHUX PISHMMM Nporpamamu i MOPIBHAHHA X pe3ynbTaTiB Ta
BMK/IOYEHHA CMNOTBOPEHHA pPe3y/bTaTis;
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iHbopMmaLinHy HaAMipHICTb (InformationRedundancy), Ko/n
NoBiAOMIEHHA NepefatoTbcA baraToKkpaTHO;

TMMYacoBa HagMipHicTb (TimeRedundancy) - BMKOpWUCTaHHA MNeEBHOI
YaCTUHM NPOAYKTUBHOCTI KOMN'tOTepa A/1A KOHTPOIO 338 BUKOHAHHAM
nporpam Ta BigHOBNEHHA 06YMCNIOBANILHOIO MPOLLECY, HAaNpPUKAag, 3
noABiMHWUM abo NOTPIMHMM NPOPaAXYHKOM Ha 06YMCNIOBA/IbHIN MaLLUUHI.

Cneujanictn B ranysi aHanisy, moaentoBaHHA, NPOEKTYBAaHHA Ta peanisauil
BOC KopucTytoTbCA NigBULLEHMM MONMTOM Ha PUHKY npaui, a cami BOC
NOCTINHO PO3BMBAIOTHLCA Ta OHOB/IOIOTLCA.

Yomy moXKHa
HaBYUTUCA
(pe3ynbTaT HaBYaAHHA)

aHanisyesatn sumorun go BOC;

obupaTtn metoam Ta 3acobm aHanisy, MOAEeNOBAHHA Ta NPOEKTYBaHHA
BOC BignoBigHO 4,0 BU3HAYEHUX BUMOT;

BMKOHYBATWU MOBHUM LMKN 3aX0f4iB 3 aHanisy, MoAeNtoBaHHA Ta
npoekTyBaHHA BOC BignoBigHO A0 BU3HAYEHMX BUMOT;

0bunpaTn 3acobm Ta BUKOHYBATU MOBHWUIM LMK/ 3aX0iB 3 KOHCTPYHOBAHHA
— po3pobku, BOC;

3abe3neyyBaTy BiANOBIAHICTb CNpOEKTOBaHMX Mogenei Ta Bciei BOC go
peanin KomnaHin Ta o006’eKTiB, WO nOTPebylTb BiAMOBOCTIMKOCTI
o0buncnoBanbHOI cucTeMM

AK MOXKHa
KOpUCTYBaTUCA HabyTumm
3HAHHAMM | yMIHHAMM
(komneTeHTHOCTI)

MOZeNoBaTK Ta aHasni3yBaTu NoBediHKy KOMMaHii Ta 06’eKTiB, WO
noTtpebytotb BOC;

mozentoBaTth Ta npoektysatm BOC;

BU6UpPaTN abo KombiHyBaTM cnocobu MiABULLEHHS BiAMOBOCTIMKOCTI
cucTem;

mozepHisysaTn BOC 3 meTo NiaBULLEHHS iX BiAMOBOCTIMKOCTI;
NPOBOAUTN €eKCnayaTallilo, CyNnpoBOAMKYBaATU Ta TpaHcPopmyBaTH
icHytoui BOC

IHpopmauiiiHe
3abe3neyeHHA

Cunabyc
ENeKTPOHHMI KOHCNEKT NEKLin:
http://fpm.kpi.ua/archive/

CemecTpoBMiA KOHTPO/Ib

3anik
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Ovcuunnina

JdeueHTpanizoBaHi 3aCTOCYHKU

Kadeppa MporpamHoro 3abe3sneyeHHs B eHepreTuui HHIATE
PiseHb BO TpeTin (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6car 5 KpeauTis EKTC/ 150 roa,

18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTiiHa poboTa.

MoBa BUKN1aAaHHA

YKpaiHCbKa

Bumoru go ba30Bi 3HAaHHA 3 06’€KTHO-OPIEHTOBAHOrO NMPOrpamyBaHHA, KOMN OTEPHUX

noyvaTKy Mepex.

BUBYEHHA

Wo 6yge TexHonoria Blockchain y gii. Wo Take Bitcoin. Lo Take geueHTpanisoBaHi

BUBYATUCA 3aCTOCYHKMW. MigTpnmyBanbHi TexHonorii. 36epiraHHA gaHux 6e3nocepeHbo B
NaHUtOXKKax 6nokiB Bitcoin. EkocucTema yCRilWHMX AOeueHTpanisoBaHMX
3aCTOCYHKIB. HaBiwo i AK 6ynn ctBopeHi OpenBazaar i Lighthouse.

Yomy ue HuHi akTMBHO GOpPMYETLCA HOBAa MOAENb CTBOPEHHA MaclTaboBaHMUX i

uikaBo/Tpeba BuBuatm

edeKTMBHUX 3aCTOCYHKIB, OCHOBM AKOi By 3aKknafdeHi TexHosorieto Bitcoin,
O BK/OYAE KpunTtorpadiyHy peecTpauito yroa, mofenb 3 obmeeHumu
pecypcamum i NipUMHroBi TexHosnorii. BKasaHi XapaKTepUCTUKM MOCAYXKUAU
BiANPaBHOK TOYKOK ANA CTBOPEHHS HOBOrO TUMY MPOrPamHOro
3abe3neyeHHa, WO Aictano Has3sy "[leueHTpanisoBaHi 3aCTOCYHKK'.
JeueHTpanisoBaHi 3aCTOCYHKM THyYKille, Mpo3opille, HagilHiwe i matTb
Ginblle MOTMBYHOUY OpraHi3auito, HiX cydacHe nporpamHe 3abesnevyeHHs,
CTBOpPEHE i3 3aCTOCyBaHHAM TpaauLinHUX mogenei. e Kypc, Askuii gonomoxke
3PO3YMITH Li 32CTOCYBAHHSA | HABYMTUCA PO3POBAATY iX.

Yomy moXKHa
HaBuYMTUCA
(pe3ynbTaT HaBYaHHA)

Peanizauia geueHtpanisoBaHoi Bepcii Twitter. MexaHiam BitSwap B IPFS.
JeueHTpanizoBaHuin Twitter. AHani3 npobaem 6e3nekun, AKMMU KOPUCTYHOTLCS
cnamepu. BUMKOPUCTAHHA TaKUX NPUMOMIB, AK MOBHWI UUKA O0Kasy
BMKOHaAHHA pob6OTM NpK CTBOPEHHI HOBOFO KOPUCTyBaya ANA NepeBipKM Moro
iAEHTUYHOCTI nicna peecTpauii, Ana BigBepTaHHA aTakn Cunbinu i 6araTo Wo
iHWe.

AK MOXKHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMM i
YMiHHAMU
(komneTteHTHOCTI)

CKOpUCTalTeCs UMM KypCOM fIK TPAMNAIHOM A0 CTBOPEHHSA BALUMX BAACHUX
3acTOCYBaHb, BUKOPUCTOBYOUYMX TexHoOrito Blockchain.

IHpopmauiitHe
3abe3neuyeHHs

Cunabyc
ENeKTPOHHMIN KOHCNEKT NeKuin

CemecTpoBMiA KOHTPO/Ib

3anik
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Ovcuunnina

MaTtemaTtuuHi metoam iHpopmauiitHUX cuctem

Kadepgpa IHpopMaTUKKM Ta NporpamHoi iHxeHepii ®IOT
PiseHb BO TpeTin (PhD)

Kypc, cemectp 2 Kypc, 4 cemecTp

O6car 5 KpeguTis EKTC/ 150 roga.

18 roa. nekuiit, 18 roa. nabopatopHi, 114 roa. camocTinHa poboTa.

MoBa BUKN1aAaHHA

YKpaiHCbKa

Bumoru ao ba3oBi 3HAHHA 3 AUCKPETHOI MAaTEMATUKMN, TEOPii UMOBIPHOCTEN, LUTYYHOTO

noyvarky iHTENIeKTY Ta MOAENOBAHHA CUCTEM.

BUBYEHHA

Wo 6yge - Knacudikauin, aHanis Ta NporHo3yBaHHA YacoBUX PAAIB;

BUBYATUCA — aHani3 Ta BUABNEHHA aHOMaNiN B 4HacOBMX pPALaAX;

— OCHOBM MaTeMaTW4HOI Teopii paKTanis, L-cuctemu, reHepauia
dpaKkTanis Ta GppaKTaNbHUX KNacTepis;
— dpaKTanbHi YacoBi paam i ppakTanbHa PO3MIPHICTD.

Yomy ue — bBinbwictb Npouecis pisHOT NPMPOHM ONUCYHOTLCA YAaCOBUMMU PASAMM i

uikaBo/Tpeba dpaKkTaNbHUMM YacoBMMU pAgaMK Be3nocepesHbo;

BUBYATH — BWKOPUCTAHHA MaTeMaTUYHUX MeTOAIB ANA reHepauii, aHanisy i
NPOrHO3yBaHHA AMHAMIYHUX NPOLECiB B iHPOPMALiAHO-YNPaBASOUYMX
cucTemax.

Yomy MmOXKHa — 3actocoByBaTU MaTemMaTW4YHi MeToAM aHanizy GpaKTasbHOCTI YacoBMUX

HaBYMUTUCA pAagis;

(pe3ynbTaT HaBYaHHA)

3aCTOCOBYBATU MaTeMaTUYHI MeToAM AN NPOrHO3YBaHHA AMHAMIYHUX
npoLecis pisHOI Npupoaun.

AK MOXKHa
KOpUCTyBaTUCA HAabyTummn
3HAHHAMM | yMIHHAMM
(komneTteHTHOCTI)

Po3pobnatn nporpamHe 3abe3nevyeHHA MaTeMaTUYHUX MeTOAiB ANA
reHepawii, aHanisy i NPOrHo3yBaHHA 4YacoOBMX PAAIB AMHAMIYHUX
npoLeciB pi3HOI Nnpupoau;

aHani3ysaTu i BUABNATU aHOMANbHY MOBEAIHKY ANMHAMIYHMX NpoOLeciB 3
BUKOPUCTAHHAM PpaKTaNbHMX NiAX0AiB, NIHIBICTUYHOrO MOAENOBAHHA.

IHpopmauiiiHe
3abe3neyeHHA

Cunabyc
ENEeKTPOHHMIN KOHCMEKT NeKLii

CemecTpoBMit KOHTPO/Ib

3anik
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