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IHCcTpyKIisA KOopUCcTYBaYaM KaTajaory

1. Kinekicte 1 00csar (y kpeautax €KTC) HaBuaapHUX IUCHMIUIIH, SKI MOXE
obpartu acmipaHT (BUOIPKOBUX JUCHUILIIH) BU3HAYAETHCA HAaBYAIBLHUM TUIAHOM,
a came 17151 4 ceMecTpy — TPH OCBITHI KOMIIOHEHTH 1O 5 KPEJIUTIB.

2. Ilpouienypa BuOOpY acmipaHTaMH HaBYAIBbHUX AUCHHILIIH 3 D-katamory
peai3yeThCcsl depe3 crerianizoBaHy i1H(GOpMaLiHy cHCTEMYy Y HIBEPCUTETY
my.kpi.uata BKJIFOYA€E TaKi eTamu:

2.1 Peectparis acnipanrta B my.kpi.ua;

2.2 3nilicHEeHHS acHipaHTOM BHOOPY IAHUCLUILTIH,

2.3 IlinTBepKeHHSI acripaHTy HWOro BUOOpPY HaBYAIBHUX AUCHUILIIIH 13 D-
Karamnory.

2.4 OnpauoBanHsl pe3yapTaTiB BUOOpY nucuUIUIH (Pikcamis pe3yabTaTiB
BHOOpPY) Ta mepejava JaHWUX JJIs KOPEKIlli 1HAWBIMyalbHUX HaBYAJIbHUX IUIAHIB
acITlipaHTIB.

3. V pa3i HeMOXJIMBOCTI ()OPMYBaHHS aKaJeMI4HOI TPyNu Uil BUBYCHHS MEBHOT
BUOIPKOBOT AMCIUILIIHMA, acIipaHTaM HAJA€TbCsl MOXKIUBICTh 3A1MCHUTH
MOBTOPHHI BUOIp, MPUETHABIIUCH 0 BXKE C(POPMOBAHUX HABUATHHUX TPYII.

4. AcmipaHT, fKHl 3HEXTyBaB CBOIM IpaBOM BHOOpY, Oyae 3amucaHuii Ha
BUBYCHHS TUX JWCIMIUTIH, SIKI 3aBilyBad BHITYCKOBOi Kadempu BBakaTHMe
NOTPIOHUMH JIJIsl ONTUMI3allli HaBYAJIbHUX T'PYI 1 MOTOKIB.

5. Skmo 3700yBau 13 MOBa)KHOI MPUYMHU HE 3MIT 00paTH TUCIUIUIIHA BYAaCHO,
a0 BUSBHMB MOMHIKY IIOJO CBOTO BOJICBUSIBJICHHS, BiH 3BEPTAETHCS [0
JCKaHATy 13 3asBOI0 JUIsl 3alMCy HAa BHUBUYEHHS OOpPaHMX HHUM JUCIIHILIIH,
HAJABIIIM JOKYMEHTIB, SIKl 3aCBIIUYIOTh MMOBAXXHICTh MPUYMH. 3asiBa HA 3MIHY
BUOIPKOBOT AUCIHUIUIIHK Y C(POPMOBAHOMY I1HJIMBIAYaJlbHOMY HaBYaJIbHOMY
IJIaHl Ma€ TMOJAaBaTHCS HE MI3HIIIE HIK 3a MICSIh JI0 MOYaTKy CEMecTpy, B
SKOMY BUKJIQIA€THCS 151 TUCIUTLTIHA.

6. He nomyckaerbcsi 3MiHa OOpaHUX ITUCIMIUIIH TICJIS TOYaTKy HABYAJIbHOTO
CEMECTpY, B IKOMY BOHU BUKJIQJAIOThCSI.

7. OOpaHi acmipaHTOM HaBYaJIbHI JUCHUIUIIHM  3a3HAYAIOTBCS y  HOTO
1HAMBIAYaTbHOMY HaBUAJIbHOMY ILJIAHI.



d-KartaJgor

Jucuyunninu ona 2 kypcy (6udip nepuioKypcHukamu)

IToTpiOHO 00paTu 15 kpeauTiB Ha 4-if cemecTp.

. Cemectpo
. . Kin-Tb
Ne Ha3Ba HaBYaJILHOI JUCHUILTIHA Cemectp . Ba
KpeauTiB .
arecraiis

1. | Texnonorii BipTyamizaliii Ta XMapHUX 4 5 3anmik
obuncnens (IT11)

2. | IereporenHi po3noauieHi 6a3u JaHUX 4 5 3aimik
(ICT)

3. | MyJlbTHAreHTHO-OPIEHTOBAHE 4 5 3anik
nporpamyBanHs (II11)

4. | [IpuxknagHi METOAM aHATI3Y JaHUX 4 5 3anik
(OT)

5. | [IpoexTyBaHHs mporpamMHo- 4 5 3anik
koHbirypoanux mepex (OT)

6. | IIpoexTyBaHHS MPOrPaMHOIO 4 5 3aimik
3a0e3neueHHs TEXHOJOT1T U(pPOBUX
neiitanKiB ([13KC)

7. | Meroau noOy10BU MPOTPaMHUX 4 5 3anik
3ac001B JJIs1 MATPUIHUX OOUYHUCIIEHD
(ITI3KC)

8. | O6unCIIOBAIBHI CUCTEMH BUCOKOT 4 5 3anik
rotoBHocTi (CIICKC)

9. | BimmoBocTiiiki 6araTonpormecopHi 4 5 3aimik
cuctemu (CITICKC)

10.| JlemenTpanizoBaHi 3aCTOCYHKH 4 5 3aimik
(HHIATE)

11.| MaremaTtnuydi METOOU 4 5 3anik

iHdopMmariitnux cuctem (II11)




AHoTauii BUOIpKOBHUX M CUMUILIIH

JAucnumutina TexHoJ10ril BipTyaJsizamii Ta XMapHUX 0049HCJIEHb
Kadenpa IndopmaTrku Ta mporpamMHoi iHKeHepii
PiBen» BO Tperiii (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Oobcsar 150 rox. - 5 kpequtiB EKTC
JMCUMILTIHA 18 rox. nexuii, 18 rox. naboparopsi, 114 roa. camocriiina po6ora.
Mosga YkpaiHcbka
BHKJIAJaHHSA
Bumorn xo Jis  ycmimrHOTO BHMBUYEHHS JOuCHUIUTIHE «TexHomorii BipTyamisarmii Ta
Mo4YaTKy XMapHUX 0OYHUCIIeHb» HEoOX1JH1 06a30B1 3HAHHS 3 KOMIT IOTEPHUX MEPEX Ta
BUBYCHHS XMapHHX CEpBICiB.
Ilo oyne - OCBOEHHSI TEOPETHYHHX IOHATh 1 TPAKTUYHUX HABUYOK Yy Taiysi
BUBYATHCS po3po0ieHHss 1 ekcrulyatamii iHQPacTpyKTYypH LEHTpPiB  0OpoOsIeHHS
nauux(LIOD);
- O3HAHOMJICHHSI 3 CYYaCHHMMM METOJaMH 1 TEXHOJIOTISIMH YHPaBIiHHS
BIpTyaJli30BaHUMH 1 XMapHUMHU CUCTEMaMU;
- Ha0yTTss HaBU4OK noOynoBu IT-iHdpactpykrypu mns IO/l Ta xmapHux
CepeIOBHIIL
Yomy e Meta  BHMBYEHHS  JUCHMIUIIHM -  HAOyTTd  KJIIOYOBHX  (paXOBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABMUYOK 3 TEXHOJOT]
BHBYATH BipTyasizauii Ta XMapHUX oOuyucieHb. [IpeaMeToM BHBUEHHS AMCLUILIIHU €

METO/IM 1 TEXHOJIOTIi YIpaBIiHHS BIPTyali30BaHUMHU 1 XMapHUMHU CHCTEMaMH,
3acobu nodynoBu IT-iHdpactpykrypu LHOJ] Ta XMapHHX cepe1oBHIIL.

Yomy Mo:xHA

OTpumani B pe3ynbTaTi 3aCBOEHHS JUCIUTLIIHU « TexHoorii BipTyaizallii Ta

HABYMTHCH XMapHHUX O0YHCIICHb» TEOPETUYHI 3HAHHA Ta MPAKTHYHI YMIHHSI MOXYTb OyTH
(pe3yJabTaTn KOPHCHI JUIsl TPOBEIEHHS HAYKOBUX JOCIIIPKEHb 32 TEMOIO JUCEepTaIlii.
HABYAHHS)

SAx moxHa [Ticns 3acBoenHs mucuuiuiind  «TexHonorii BipTyamizamii Ta XMapHHX
KOPUCTYBATHC | OOYUCIIEHB)» PE3y/bTaTaMHU HaBYAHHS €:

s1 HA0yTUMH
3HAHHAMM |
YMiHHSAMM
(KOMIIETEHTHOC
Ti)

3HAHHS:

- Cy4acHUX TEOPETUYHUX, METOJUYHUX 1 QITOPUTMIYHHX OCHOB
PO3pOOKH BIPTYyaTi30BaHMX 1 XMapHHUX CHUCTEM ISl X BUKOPUCTAHHS ITiJT 4ac
PO3B'sI3aHHS MPUKIIATHUX 1 HAYKOBUX 3a7a4;

- BU3HAYAJIbHI ~ XapaKTEPUCTHKH, CEpPBICHI Mojem Ta  MOJem
PO3TOPTaHHS XMapHUX OOYHCIICHB;

- 3 MOJENIOBaHHS CTaHy Ta TOBEMIHKA CKIAQTHUX OO0 €KTIB
KOMIT IOTE€PHOI Tay3i B MpOIECI TECTyBaHHS BiAMOBIIHUX MPOTPaMHUX 1
TeXHIYHUX CHCTEM TIpH 3a0e3MEeUeHHI SIKOCTI 1 HaIIHHOCTI PO3pPOOICHUX
iH(OpMALIIIfHUX CHCTEM 1 TEXHOJIOTIIA;

- MaTeMaTUYHUX MOJIeJe 1 METOAIB aHali3y Ta CHUHTE3Y CY4JacHUX
CUCTEM yIpaBIiHHA Ta iX (yHIaMEHTAIbHUX BIIACTUBOCTEH  IPU
npoektyBaHHl [T-iHGpacTpykTyp IS JOCHIIKEHHS XapaKTEPHUCTHK 1
MTOBEIIHKH CKJIAJHUX 00'€KTIB 1 CUCTEM;

- apXiTeKTypH Ta CTaHIapTIB KOMITOHEHTHHUX MOJICIICH,
KOMYHIKAI[IHHUX 3aC00iB 1 PO3MOJICHUX OOYHCICHb, YMIHHS PO3B’SI3yBaTH
npoOjeMHd MacmTabOBaHOCTI, MIATPUMKH BiAJaJICHUX KOMIIOHEHTIB 1
B3a€MOJIi1 PI3HUX NPOTPaMHUX IUIATGOPM Y BIPTyaTi30BaHUX 1 XMapHUX




iHpopMaIIHHUX CHCTEMaX.

YMIiHHS:

- BUKOPHCTOBYBaTH METOJM Ta METOIUKH TPOBEACHHS HAYKOBUX Ta
MPUKIATHUX JOCIiKEHb;

- pO3B’sA3yBaTH  NPHKIQAHI  3a7a4li B Taimy3l  IPOCKTyBaHHS,
HaJIAIITYBaHHA Ta €KCIUTyaTalii BIpTyalli30BaHUX 1 XMapHUX CUCTEM;

- BUKOPUCTOBYBAaTH METOJM TIPOBEICHHS JIOCTI/DKCHh Ta BMITH
aQHANI3yBaTH CKIIATHICTh TEXHIYHUX CHCTEM, PO3YMITH CKJIQJHICTh 3a1ad
ONTHMI3aIlii [IUX CHCTEM Ta iX €JIEMEHTIB, Ta BIOCKOHAJIIOBATH METOOUKHU iX
POBEJICHHS;

- 3aCTOCOBYBAaTH Pi3HI TapaJurMyd TPOrpaMyBaHHS: CTPYKTYpHE,
00’ eKTHO-OpieHTOBaHE, (DYHKI[IOHAIBHE, JIOT14HE, 3 BiIMOBIAHUMHA MOJACIISIMH,
METO/JIaMH Ta AJITOPUTMAMH OOYHUCIICHb, CTPYKTYPAMH JaHHUX 1 MEXaHi3MaMu
yIpaBIiHHSA IiJ] Yac CTBOPEHHS Ta YAOCKOHAJCHHA BIPTyali30BaHUX 1
XMapHHUX CHCTEM;

- 3aCTOCOBYBAaTHM TEXHIYHI 1 NpOrpaMHi KOMYHIKaliiHi 3acobu Ta
3aco0u 3’€HAHHS PECYPCiB B TIOPHIHNX XMapHUX CUCTEMaX;

- npoektyBati [T-indpactpykrypy LOJ mis miATpUMKH XMapHHX
00YMCIIeHb 3 BHKOPUCTAHHSIM CYYaCHHX amapaTHO-MPOTPAMHUX 3aco0iB i3
3a0e3neYeHHSIM HaIHHOCTI1, IOCTYITHOCTI Ta OE3IEKH;

- OCBOIOBATH 1HHOBAIIiiHI iH(OpMAIliiiHI TEXHOJIOTIi y rajy3i XMapHHUX
0o0uYnCeHb, OIlIHIOBAaTH 1X Ta BHUKOPHUCTOBYBAaTH 3 METOK PO3POOKH
apXITEKTypHU Ta MPOCKTYBAHHS XMApPHUX TOCITYT.

— JIOCBII:

- NPOEKTYBAaHHS BIPTyalli30BaHMX 1 XMapHUX CHUCTEM, PO3POOJICHHS
CydacHHX 1H(GOPMAIIHUX TEXHOJIOTIH Ta MPOTpaMHUX CUCTEM JUTsl peastizarlii
XMapHUX OOYHCIICHB;

- 3IaTHICTh BUKOPUCTOBYBATH TpoQeciiiHl 3HAHHS W YMIHHSA B TalTy3i
MPAKTUYHOTO BUKOPUCTAHHS XMAPHUX TEXHOJIOTIH.

Indopmauiiine | Cunadyc

3a0e3nevyeHHst | EnexTpoHHUI KOHCTIEKT JeKIii
CemectpoBuii | 3amix

KOHTPOJIb




Jucuuniina

I'eTeporenni po3noaijieHi 6a3u 1aHUX

Kadenpa

IHdopmariitHux cUCTEM Ta TEXHOJIOTIH

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oobcsr 150 rox. - 5 xpenutiB EKTC
JAUCIHUTLTIHH 18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.
Moga Ykpaincbka
BUKJIA/IAHHA
Bumorn xo Jlist ycminrHOro BUBYEHHS AUCHMILTIHU «[ eTeporeHHi posmojisieHi 0a3u
Mo4YaTKy IaHuX» HeoOXiaH1 0a30B1 3HAHHS 3 0a3 JaHHUX.
BUBYEHHS
Ilo Oyne - Konuenmii Ta ocHOBH 0OYA0BU PO3NOAUICHUX 0a3 TaHUX;
BHBYATHCSH -  pO3poOKa apXITEKTypH PO3MOAUICHUX 0a3 JaHUX;
- moOy/oBa reTepPOreHHUX PO3IMOIJICHUX CHUCTEM;
—  TEXHOJIOTI] YIPaBIiHHA T'€TePOreHHUMH CUCTEMaMHU;
- TexHoJjorii oOpoOKH BETWKHX MAacCUBIB JaHUX B PO3MOJIICHUX 0Oa3ax
JTAHUX;
—  yIpaBJIiHHS F€TEPOreHHUMHU PO3MOAUICHUMH 0a3aMu JaHUX.
Yomy ue Jns 3amoBonieHHS mOTpeO 0O0poOku iHQopmalii, mo  30epiractbcsi B
nikaBo/Tpeda PI3HOPIIHUX 0a3ax NaHuX, siKi 00 €AHYIOTHCS B OJIHY PO3IOAUIEHY CUCTEMY B
BHBYATH HAYKOBiH, METEOpOJIOTiuHIN, acTpodi3uyHili, EKOHOMIYHiH, OaHKIBCBHKIM,

¢bi3uKo-TexXHIUHIM cdepax 1 HAOYTTSA NOCBiy Ta YMIHHS BUKOPHCTaHHS Ta
CTBOPEHHSI CHUCTEM pO3MOJUICHOI O00poOKHM nmaHuX 3 0a3 JaHuX; s
BUKOPHUCTAHHS ~ Ta  PO3POOJICHHS  MPOTPAMHOTO  3a0e3MeYeHHs 3
BUKOPUCTaHHSAM CydYacHHX 3aco0iB 30epiraHHs Ta OOpOOKM JMaHUX; VIS
CTBOPECHHSI Ta 3aCTOCYBAaHHS HOBHX TEXHOJIOTIH JOCTYIy JO JaHUX dYepes
0e31poTOBMI 3B'SI30K, 30Kpema TexHoorii 5G.

Yomy Mo:xHA

- BukopucroByBaTH Ta OpraHizoByBaTH pO3IMOALICHY 00pOOKY MaHUX;

HABYMTHCH — aHaJi3yBaTH BUMOTH JI0 Cy4acHUX 0a3 JaHUX;
(pe3yabTaTn — 3aCTOCOBYBAaTM Ta CTBOPIOBATH METOAM OLIHKH MPOJYKTHUBHOCTI
HABYAHHS) PO3MOAIIEHUX CUCTEM;
- PpO3B’sI3yBaTH 3aJadi MPOEKTYBAaHHs Ta €KCIUTyaTallli po3mojauieHux 0a3
JTAHUX;
—  pO3pOoOJIATH HOBI apXiTEKTypHU CHUCTEM 3 BHCOKOKO IIBHJKICTIO OOpPOOKH
JTAHHX;
- aJMIHICTPYBaTH PO3MOALICHI 0a3 TaHHX;
— 3aCTOCOBYBATH TEOPETHYHI 3HAHHS JJIS PO3B’S3aHHS MPAKTUYHHUX 3a7a4
00pOOKHM TaHUX.
SAx moxHa HabyTu nocBig npakTuuHOi pOOOTH B PO3MOAUICHUX CUCTEMAaX OOPOKHU
KOPHCTYBATHC | JaHUX, OCBOITH iCHYIOYE MporpamMHe 3a0e3NeyeHHs pI3HOPIAHUX 0a3 TaHuX

s1 HA0yTUMH
3HAHHAMM |
YMiHHAMU
(KOMIIETEHTHOC
Ti)

Ta OyyBaTH BJIACHI MPOTrpaMHi MPOIYKTH 3 BUKOPUCTAHHS F€TEPOre€HHUX
pO3MOAUICHUX 0a3 JaHUX, POo3MapalieIoBaTH JIOCTYI Ta 00OpPOOKY JTaHUX.

Indopmaniiine
3a0e3nmeyeHHs

Cutabyc
EnekTpoHHMIT KOHCTIEKT JICKITii

CemecTpoBuii
KOHTPOJIb

Sanik




Jducnunaina

MyJIbTHATEHTHO-OPiEHTOBAaHE NPOTrPaMyBaHHA

Kadenpa

[ndopmaTiku Ta mporpamMHoi iHKeHepii

Pisenr BO

Tperiit (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Oobcsar 150 rox. - 5 kpenutiB EKTC
JMCUMTILTIHA 18 rox. nexuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.
Mogsa VYkpaiHcbka
BHKJIAJaHHSA
Bumoru 10 Jucuumniza «MyJabTHareHTHO-OPIEHTOBAHE MPOrpaMyBaHHA» 0a3yeTbcs Ha
NM04YaTKy 0a30BUX 3HAHHAX 3 TMPOrpaMyBaHHA Ta 00 €KTHO-OPIEHTOBAHOTO
BHBYEHHS IpOrpaMmyBaHHsL.
Ilo Oyne -  MynbTHareHTHI CHCTEMH 1 BBEIECHHS J0 MYJIbTHAr€HTHO-OPIEHTOBAHOTO
BHBYATHCS IpOrpaMyBaHHs;
— AreHTHI MozieNi 1 MporpaMmyBaHHS iX;
- Mogeni cepemoBuIa i iX mporpaMyBaHHs B CYy4aCHOMY 1HCTPYMEHTapii;
- OpranizamiiiHi Mozeni 1 MOKPOKOBE MpPOTrpamMyBaHHS MYJIbTHAT€HTHHX
oprasizartii.
Yomy e CyuacHi mporpamHi JOJaTKM MalOTh CIpaBy 13 3pOCTAlOYMM piBHEM
nikaBo/Tpeda ABTOHOMHOCT1 B3a€MOIIOB’SI3aHUX MPOrpaMHUX CHUCTEM, 1 MepHl 3a Bce 3
BHUBYATH IHTErpaliel0 HE3MIYeHHUX CHUCTeM, sIKi He Bigomi 3asganerigs. CyuacHi

TEHJICHIII1, TaKl sIK PO3yMHI MICTa, IHTEIEKTyaJIbHI TPAHCTIOPTHI CHCTEMH Ta
MPOMUCIIOBICTh, CIPHUSIHHS PO3BUTKY [HTEepHET-peueli, HampuKIIal, BKa3ylOTh
Ha 1Ie OUIBIN CKJIaAHI CIeHapii, B SIKUX aJanTHBHI Ta BIIKPUTI KOMaHIH
IHTENEKTyalbHUX aBTOHOMHHX CYO'€KTIB MpPOrpaMHOro 3a0e3ledyeHHs Ta
poOOTIB OyayTh B3a€EMOMISATH 3 JIIOAM Ta TMOOYTOBI TMpPEAMETH, BCl
B3aeMoroB’s3aHi. bararoarentHi cucremu (BAC) MOXXyTh OyTH BUKOpHCTaH1
SK BIANOBIZIHA TapajWrMa Ui MOJCIIOBAHHS Ta TPOCKTYBAHHS TaKHX
cucreM. bararoarenTHa cucrema - 1 OpraHi3oBaHUIl aHCaMOJIb aBTOHOMHHUX
[IJIECTIPIMOBAHUX CYTHOCTEH, SIKI HA3MBAIOTHCS areHTaMH, 110 B3a€EMOJIIOTH
MiX CcO0OI0 Ta B3a€EMOMIIOTH B cepefoBwill. Ha iHIuBiIyalbHOMY piBHI
KOXXEH areHT MOKE€ MaTH BJIACHI IIUIl Ta 3aBIaHHs, SKI CJiJ MEepeciiayBaTu
CaMOCTIHHO, BUPINIYIOYH, sKi 1ii poOuTH. Sk aHcaMOllb, areHTam, SsK
MpaBUJIO0, TOTPIOHO KOOPAMHYBATHCS Ta CIIBIPALIOBATH I JOCSATHEHHS
rinobanbHoi Met BAC B 1inomy, sk oprasizauii. Y il TUCUMIUTIHI HAETHCS
npo MporpamMyBaHHS  0OaraToareHTHUX CHCTEM 13  BHKOPHCTaHHSIM
IHTETpOBAaHOTO  MIAXOAY, SKHH 3apa3 HAa3UBAlOTh MYJIbTHATCHTHUM
opieHTOBaHHUM nporpamyBanasM (MAOII).

VY miteparypi Oarato BiONOBIAHMX METOAIB POOOTH 3 MYJIbTHATCHTHUMH
CHUCTeMaMH BHHUKJIO B PI3HOMY KOHTEKCTI - OCHOBHHMH TPHUKIATAMH €
mrygauit intenext (LUI), posnoxinenuit LI, mporpamua imxenepis (CE),
MOJICIIIOBaHHST - 1 JedKi 3 HHUX NpPHU3BETH JO KOHKPETHHX MOJeNei
nporpaMmyBaHHS st OOpoThOa 31 3pOCTAlOYMM pPIBHEM aBTOHOMHOCTI Ta
CKJIAJTHOCTI B3a€EMOJIIA Y Cy4acHUX cHcTeMaxX. Y mboMmy Hampsamky MAOII
3abe3meuye CTPYKTYpPOBaHUI X1, 3aCHOBaHUI Ha  TPbHOX
B3a€EMOIIOB’SI3aHUX Ha0opax KOHIEMIKH Ta aOCTpakIiii mporpaMyBaHHS
(Hamam Ha3MBAIOTHCS BHUMIpaMM), KOPUCHHUX JJIsi TPOCKTYBAHHS TaKHUX
CKJIaMHUX CHCTEM: pO3Mip areHra, SKAH BHKOPHCTOBYETHCS IS
nporpaMyBaHHS OKpeMHUX (B3a€MOJIFOUYMX) aBTOHOMHHUX CYTHOCTEH; BHUMIp
HABKOJIMIIHBOTO CEPENIOBHINA, SIKHH BUKOPUCTOBYETHCS ISl MTPOrpaMyBaHHS




CIIJTLHUX PECYpPCiB Ta 3ac00iB, 110 BUKOPUCTOBYIOTHCS ar€HTaMH JIJIsi pOOOTH,
B3a€MOJI1 Ta MIAKIIOYEHHS 10 PEaJbHOTO CBiTY; Ta OpraHi3allifHUi BHMIp,
II0 BUKOPUCTOBYETHCS U CTPYKTYpYBaHHS Ta PETYIIOBaHHS CKJIQTHHX
B32€MO3B’3KiB, 1110 BiI0yBalOTHCSA M)k aBTOHOMHHMHU areHTaMH Yy CIIJIbHOMY
CEPEIOBHIIII.

Y upomy Kypci 3 0araroareHTHOTO TIpOrpaMyBaHHs OCHOBHA yBara
NPUAUIETHCS TTPAKTUYHOMY MPOTPAMyBaHHIO OararoareHTHUX CUCTeM. BiH
CTOCYETBCSI OJIHOTO 3 OCHOBHHUX HANpsSMKIB BUKOPUCTaHHS MYJIbTHAT€HTHOI
napajurMy JJisi pO3pOOKH CKIIAIHUX CUCTEM: MYJIBbTHAr€HTHO-OPIEHTOBAHOTO
nporpamyBaHHs (MAOP), 1m0 BHUKOPUCTOBYEThCS JNsi  iHTerparii
IHTEJIEKTYaIbHUX CHCTEM Ta PO3BHUTKY COIIAIbHO-TEXHIYHUX CHUCTEM.

OxpiM BHBUEHHS OCHOB Ta HaWCy4YacHILINX POOIT, 3p00JICHUX 32 IIEI0 TEMOIO
B nmomeHi Multi-Agent, BU Ji3HaeTeCh, sIK 3acTocoByBatH miaxin MAOP ms
pPO3pOOKH ACTIEHTPANII30BAHUX Ta BIIKPUTUX cucTeM Al

Yomy Mo:xHA
HABYNTHCS
(pe3yabTaTn
HABYAHHS)

HaBuutncs  BukopucrtoByBatn  1atdopmu  JaCaMo/Jason — Agent
Programming Language /s npakTUYHHUX BIIPaB, SKi MPEACTaBIEHI B LIbOMY
kypci. Ils mmardopma mporpamyBaHHS € pe3yJbTaTOM IHTErpaiii MOBH
nporpamyBaHHs areHta Jason Agent Programming Language, mmatdopmu
nporpamyBaHHs cepenoBuia CArTaGo Environment Programming platform
ta muatgopmu nporpamyBanas MOISE Organizationprogrammingplatform.

SIK MoOKHA
KOPHCTYBATHUC
s1 HA0OyTUMH
3HAHHSAMM i

- bararoareHTHHMIl TiIXi7, OpPIEHTOBAaHWA Ha TPOTPAMYBaHHS, TOJSITAE Y
CKJIaJli MO areHTiB, MOJEJeH cepeoBuIla Ta MOJIeIel opraHizarii, 1o
B3aEMOJIIFOTh MDK cobOoro. KokHa 3 mux Mojeneid moOynoBaHa HUISXOM
BUOOpPY KOHIICMIIA BIiAMOBITHO 10 BuUMipy AreHt, CepenoBuile 4Yu

YMiHHSMU Opranizaiis.

(komnerenTHoc | - Bukopucranas MAOP nuisxoM HagaHHs TMPHUBUIEIB KOXXHOMY 3 IIHX

Ti) BUMIpPIB MOX€ BIANOBIZHO TMPHU3BECTH [0 ATEHTHO-OPIEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOrO Ha CepeloBHILE NPOrpaMyBaHHS
(EOP) ta OpranizamiitHo-opieHTOBaHOTO0 mporpamyBanHsa (Organization
Oriented Programming).

Indopmaniiine | Cunabyc

3a0e3mevyeHHs1 | EJNeKTpOHHUI KOHCTIEKT JEKITii
Be6-cTopinka JUCITUTUTIHY:
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannja/0-38

CemectpoBuii | 3aiik

KOHTPO.JIb




Jucuuniina

IIpukiaaHi MeToaH aHAJI3Y JAHUX

Kadenpa

O04YHCITIOBAIBHOL TEXHIKU

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oobcsr 150 rox. - 5 xpenutiB EKTC

JAUCIHUTLTIHH 18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.

Moga Ykpaincbka

BUKJIA/IAHHA

Bumorn xo ba3oBi 3HaHHA 3 BUIIOI MaTeMaTHKX (MaTeMaTUYHUIN aHAai3, JIiHiIHA anredpa

Mo4YaTKy Ta aHaJITHYHAa TEOMEeTpis), Teopis IMOBIPHOCTEH Ta MaTeMaTH4Ha

BUBYEHHS CTaTHCTHUKA, HABUYKU MPOTPaAMyBaHHSI alTOPUTMIYHOIO MOBOIO Python

Ilo Oyne OcHoBH cyyacHHX TexHoJoriii 06poOku ganux (Data Science) Ta anropurmu,

BHUBYATHCS SK1 JIe)KaTh B OCHOBI MOIIYKY MPUXOBAHUX (PYHKI[IOHATBHUX 3aJIC)KHOCTEH B
Habopax JaHUX, OTPUMAHUX MIJISTXOM HAKOTMYCHHS Ta MONepeaHb01 00poOKH.
Jnist epekTHUBHOI peanizamii po3rIIHYyTHX TEXHOJIOTiH 00poOKH AaHUX OyIyTh
BUBYATHUCS TPUKIAAHI OIOMIOTEeKH Ta TMPOrpaMHI CHCTEMH, 30Kpema,
BIZIMOBIHI MOZAYNi Yy CKJIaai MOBM mporpamyBanHs Python, nuctpubyTus
Anaconda 3 Habopom BOyHOBaHMX I1HCTPYMEHTIB Il OOpOOKM [aHUX,
iHTEepaKkTHBHA KoMaHAHa obonoHka Jupyter Notebook. Okpema yBara Oyne
npuaiIeHa BUBUEHHIO 010mioTekn Pandas sik 6a30BOTO IHCTYMEHTapilO IS
N00yBaHHS JTaHUX Ta iX aHali3y.

Yomy 1e Benuka KinbKiCTh OpraHizamii, sKi 3a XapaKTepoM CBO€i iSUIbHOCTI

nikaBo/Tpeda HAKOMWYMIIM 3HA4HI OOCSATH JaHWX TPO KIIEHTIB, BCEe OUIBIIE MPOSBISAIOTH

BHBYATH IHTEepeC 0 BUKOPUCTAHHS IUX AAHUX 3 OI3HECOBUMH Ta JIOCHITHHUIIbKUMH

nisMu. B 3B’A3Ky 3 MM BUHHMKA€ BEIMKHHA CIEKTp 3a/1ad 3 BU3HAUYEHHS
KOpHUCHOI iH(opMarlii, Ha OCHOBI SKOi MOXXHa OTPUMATH 3HAHHS, SKI HE
MOXYTh OYyTH OJlep>KaHi y iHIIHUi crociO.

Yomy Mo:xHA

- Mertogam ¢dopmyBaHHS HAOOPIB JaHUX, SIKI € 3PYIHUMHU V1T BUPIIICHHS

HABYMTHCSH KOHKPETHHUX MPUKIIATHUX 33134,
(pe3yJabTaTn — BHUKOPHUCTaHHIO TOMYJSPHUX MPOTPaMHUX 3aco0iB Juisi  TOOyBaHHS
HABYAHHS) JIaHUX;
- 3aBaHTaXyBaTh Ta (parMeHTyBaTH BEIUKI HAOOpPW MaHWX IS
ONTUMAIIBHOT iX 0OpOOKHU Ta aHami3y;
- mnpoduUTIOBaTH JaHi I8 TPEACTABJICHHS iX pI3HUMH CIIOCOOaMH
Bi3yastizauii;
- BigoOpakaTH pe3yJlbTaTH MJOCHIIKEHHS JaHUX HaWOUIBII 3pYYHHM
YUHOM.
Sk Mo:kHA - Jlna mepeTBOpeHHs «CUpHX» HAOOpIB MMOYATKOBUX JaHMX B Takl
KOPHUCTYBATHC ONTUMI30BaHI 3a pO3MipoM HAOOpW [daHUX, L0 € 3PYYHUMH IS

s1 HA0OyTUMH
3HAHHSIMMU i

MOJAJIBIIIOTO aHATI3Y;
- Jns BUKOHaHHA  OOpOOKM JAaHUX 3 3aCTOCYBAHHSAM pO3MIISHYTUX Y

YMiHHSIMU paMKax JJaHOTO Kypcy 3ac0o0iB mornepeIHboi 00poOKu;
(KOMIIETEHTHOC | — Ui BU3HA4YCHHS HEBIIOMHX (YHKLIIOHAJIBHUX 3aJ€XKHOCTEH Ta IiX
Ti) KOMITO3HIIiH y TOTIEPEIHBO MiATOTOBIEHUX HAOOpax JaHuX;
- Jns TeCTyBaHHS Ta TIepeBipkH Mojeiel, mnoOynoBaHux Ha 0asi
OTPUMaHUX KOMITO3HIIIH (YHKIIIOHATBEHUX 3aJIEKHOCTEH;
— 1S 3pYYHOTO Ta HATJIATHOTO BiAOOPaKEHHS OTPUMAHUX PE3yNbTaTiB, Kl
320€31e4yI0Th ONTUMAJIbHICTh MOJAIBIIOT0 MPUHHSATTS PIIlICHb.
Indopmauniiine | Cunadyc
3a0e3nevyeHHst | EnexTpoHHUI KOHCTIEKT JeKIii
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CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuuniina

IIpoekTyBaHHS NPOrpaMHO-KOH(}IrypoBaHUX Mepex

Kadenpa

O04YHCITIOBAIBHOL TEXHIKU

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oobcsr 150 rox. - 5 xpenutiB EKTC

JAUCIHUTLTIHH 18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.

Moga Ykpaincbka

BHKJIAIAHHA

Bumoru no ba3oBi 3HaHHA 3 BHIIOI MaTeMaTUKH, MPOrpaMyBaHHS, JAMCKPETHOI

Mo4YaTKy MaTeMaTUKH, KOMIT FOTEPHUX MEPEexK.

BUBYEHHS

Ilo Oyne OCHOBHI  TEOPETHMKO-METOJWYHI Ta TMPaKTUYHI AaclekTd MnoOynoBU

BHBYATHCSH nporpaMMHO-KoH(pirypoBHux Mepexk (SDN), kontponep SDN, MobinbHa
meperxka SDN, mporokon OpenFlow, iHTepdeiic npuKIagHUX TPOrpam,
BipTyamizamis mepexeBux ¢yHkiid (API), cuctema MopemtoBanHss SDN
Mepex Mininet.

Yomy e [Iporpamuo-koH(pirypoBani Mepexi epeKTHBHI UId MOOYIOBH BipTyaJbHHX

nikaBo/Tpeda Mepex, 1HQPACTPYKTYpHUX XMapHHUX CEpBICIB, BEIMKUX LEHTPIB 0OpOOKU

BHBYATH naHux. JI03BONAIOTH 3a 3alUTOM BiJ CIOXHMBA4YiB MOCIYr HEOOXiTHO

ABTOMAaTUYHO 1 B HAWKOPOTIII TEPMIHHM CTBOPIOBATH BIPTyaJIbHI BY3JIH 1
BUAUISATH BIpTyalbHI MEPEXKeBl pecypcH JJisl HHX.

Yomy Mo:xHA

3acBOITM NPUHLMIK PO3TOPTaHHS, HANTAIITYBaHHS Ta BUKOPHUCTAHHS

HABYMTHCH OCHOBHHX €JIEMEHTIB MpPOTPaMHO-KOH(ITYpOBaHMX MeEpeX 3a JIOMOMOTO0
(pe3yabTaTn cUCTeMH MojentoBaHHs Mininet.

HABYAHHS)

Sk Mo:kHA 3naTHiCTh MiaidpaTu CTPYKTYypy, IUlaHyBaTu 1 peamizoByBatu SDN mepexi,
KOPUCTYBATHC | KEPYyBaTH MEPEeXHUMU pecypcamH, MigiOpaTH KOMIUIEKC HeOoOXiIHUX

s1 HA0OYTUMH
3HAHHAMM i
YMiHHSAMM
(KOMIIETEHTHOC
Ti)

arapaTHO-TIPOTPaMHUX 3acO0iB JUIsl KOMIT FOTEPHOI MEPEXi, PO3IIMPIOBATH 1
MOJIEpHI3YBaTH MEPEXi.

Indopmauniiine
3a0e3meYeHH s

Cunabyc
EnexTpoHHMI KOHCTIEKT JICKITIN

CemecTpoBuii
KOHTPOJIb

3amik
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Jucunniina

IIpoekTyBaHHSA MPOrpaMHOro 3ade3ne4eHHsi TEXHOJOTII
nu(poBUX IBIHHUKIB

Kadenpa

[Tporpamuoro 3a0e3nedyeHHs] KOMIT IOTEPHUX CUCTEM

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

O0cHAr AMCHUILTIHA

150 rox. - 5 xpenutiB EKTC
18 ron. nexii, 18 rox. madoparopHi, 114 roa. camocTiiina po0oTa.

MoBa BHKJIaJaHHS

YkpaiHCcbKa

Bumoru 1o mouarky
BHBYECHHS

Jins ycmimHOTo BUBYEHHS AUCHUILTIHN «[IpO€eKTyBaHHS MPOTpaMHOTO
3a0e3medeHHsT TEeXHOJIOTIi IU(POBUX JBIHHUKIB» HEoOXinHI 0a3oBi
3HAHHS 3 IPOTPaMyBaHHS Ta MOJICTIOBAHHS CHCTEM.

IIlo Oyne BUBUaTHCA

- Texnonoris UppPOBUX BIHHUKIB;

- TEOpPETHUYHI OCHOBU TOJAHHS Ta OOpPOOJICHHS NaHUX ITU(GPOBUX
IBIMHUKIB;

- TporpaMHe 3a0e3MeUeHHs] TEXHOJIOT1] U POBUX TBIMHHKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

Hudposuit nBiiHUK sBIsiE co000 MOAenb (i3uYHOTO 00’ekTa abo
nporiecy ((pi3MIHOTO IBIMHMKA), sIKa SKHAUTOBHIIIE BigoOpaxae HOro
XapakTepucTUKu y nuHamimi. TexHomoris mmdpoBux IBIHHKIB
nepenbavae momaHHsA, oOpoOJICHHS, MaHINMYJIIOBAaHHS yciMa JaHUMH,
0 XapaKTepu3ylTh (PI3UYHOrO ABIHHUKA, Ta OTPUMAHHS TMEBHHUX
KOMITOHGHT [HMX JIaHUX [0 Mipl BHHUKHEHHS TMOTpeOM y HHUX MpHU
BUpIIICHH] 3a/Ja4 aHali3y Ta TMPOTHO3YBaHHS CTaHy (i3HUHOTO
NBIMHMKA, ONTUMI3AIli Mporeayp KepyBaHHA (i3MYHUM JABIHHUKOM
tomo. TexHosoris 1MQPOBUX JBIHMKIB BH3HAHA OJHIEID 3
NEPCIEKTUBHUX TEXHOJOTIN Il 3aCTOCYBaHHS Y PI3HUX Taily3six
JIIOJICHKOT TISIIBHOCTI.

Yomy Mo:xHA [Ticnss  3acBoeHHs  gucHuIuliHd  «[Ipo€KTyBaHHS  MPOTrpamMHOrO
HABYMTHCH 3a0e3medeHHsT TEeXHONOrii UuppoBUX IBIHHHKIB» pe3yjibTaTaMH
(pe3yabTaTn HaBYaHHS €3HAHHS:
HABYAHHA) — TPUHIUIIB CTBOPEHHS HU(PPOBUX JBIIHUKIB;
- BUAIB IU(POBUX ABIWHUKIB JOCITIKYBaHUX 00’ €KTIB;
- TEOPETUYHHUX 3acaj] TEXHOJIOTIi U(PPOBUX JABIMHHUKIB,
- BHUMOT J0 MPOTPaMHOTO 3a0e3IMeUeHHs TEXHOJOTIl IU(POBUX
IBIMHUKIB;
— TPUHIIMITIB MIPOEKTYBaHHS MIPOTPaMHOTO 3a0e3neYeHHs
TEXHOJIOT11 IIM(PPOBUX BIHHUKIB;
Ta yMIHHS:
- a”amizyBaTh OCOOJMBOCTI 00’€KTa IOCTIJKEHHS Ta (OpMyBaTH
BUMOTH [0 TPOrPaMHOrO 3a0e3MedyeHHs Il  CTBOPEHHS
1(pPOBOro ABIITHUKA MEBHOTO 00’ €KTa JOCIIHKEHHS;
- TPOEKTYBATH apXiTeKTypy  IpPOrpamMHOTO 3a0e3neYeHHs
TEXHOJIOT11 IIM(PPOBUX BIHHUKIB;
— TIPOEKTYBaTH KOMIIOHEHTH IPOTPaMHUX IPOAYKTIB Ha OCHOBI
TEXHOJIOT11 IIM(PPOBUX JBIHHUKIB.
Sk Mo:kHA - Po3p’s3anHs  ckimagHMX  3aad  npodeciiiHOi  AisUTBHOCTI,
KOPHUCTYBATHCH NoB’s3aHOI 13 PO3pOOJIEHHSIM  NPOTPaMHUX  CUCTEM i3

HA0yTUMM 3HAHHSAMH
i yMiHHSAME
(KOMIIETEHTHOCTI)

3aCTOCYBaHHSM TEXHOJIOT1T ITU(DPOBUX NBIHHUKIB;
- TPOEKTYBaHHS apXiTEKTypH MPOTrpPaMHOro 3ale3redeHHs s
CTBOPEHHS ITU(POBOTO ABIHHUKA TIEBHOTO 00’ €KTA JTOCIIKEHHS.

Indopmauniiine

Cunabyc

13




3a0e3nmeyeHHs EnexkTpoHHMIT KOHCIIEKT JIEKIIii

CemecTpoBuii 3amik
KOHTPOJIb
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Jducuumutina MeToau mo0y10BU NPOrPAMHUX 3aC00iB /11 MATPUYHHUX
004YNCIeHb

Kadenpa [TporpamHuoro 3abe3nedeHHs KOMI IOTEPHUX CHCTEM

PiBenr BO Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

O0cHAr AMCHUILTIHA

150 rox. - 5 xpenutiB EKTC
18 ron. nexii, 18 rox. madoparopHi, 114 roa. camocTiiina po0oTa.

MoBa BHKJIaJaHHS

YKpaiHCbKa

Bumoru 1o mouarky
BHBYECHHS

ba3oBi 3HaHHS 3 BUIIOT MAaTEMAaTHUKH, IPOTrPaMyBaHHSI.

Illo Oyne BuB4YaTHCA

- Metoau po3B’si3aHHS YaCTKOBOI MPOOJIEMH BJIACHUX 3HAYCHb,
- METOJIY PO3B’sI3aHHS MOBHOI MPOOJIEMHU BJIACHUX 3HAYCHD,
— METOJl BHMKOHAHHSA CHHTYJISIPHOTO pO3KJIAJEHHS MPSIMOKYTHOL
MaTpHIIi;
- METOJM anpoKCHUMaIlii TaOIMIHO-3a1aHuX (YHKIIIH;
METOJIU IPOTPAMHOTO PO3B’SI3aHHS CUCTEM HEINIHIWHUX PIBHSHb.

Yomy e MatpuyHi OOYMCIIEHHS € BaXKJIMBOIO CKIJIAJIOBOIO Yy HIMPOKOMY KOJI1
nikaBo/Tpeda JOCHIJKEeHb, TOMY PO3pO0JIEHHS IPOTPAMHHUX 3aC001B JJI1 MATPUIHUX
BHBYATH o0umCcIIeHb MOKe OYTH KOPUCHUM OaraThOM acIipaHTaM.
Yomy MoKHA - AmnanmizyBaTd TpOrpaMHi METOAM BHKOHAHHS  MaTPUYHUX
HABYHUTHCA O0OYHCIICHD;
(pe3yabTaTn — aHaJi3yBaTH Ta OLIHIOBATH MOXUOKH MPOBEACHUX OOYMCIIEHBb HAJ
HABYaHHSA) MaTpPULIIMU BEITUKOT pO3MIPHOCTI;
- BUKOHYBaTH BHOIp HEOOXiTHMX MaTeMaTHMYHHX Ta MPOTPaAMHUX
GyHKIIA 17151 O3B’ sI3aHHS TOCTABIICHO1 3a/1a4i;
-  po3po0IIATH Ta €PEKTUBHO 3aCTOCYBAaTH MPOTPaMHI TOJATKH IS
YHCEIbHOIO PO3B’sI3aHHS MAaTPUYHMX 3a/1a4.
Sk MokHa — IlpoexTyBaHHs cHCTEM  KOMIT'IOTEPHOI ~ MaTeMaTHKU  AJs
KOPHUCTYBATHCH BUKOHAHHSI MAaTPHUYHUX OOYHCIICHB;

HA0yTMMH 3HAHHAMH
i yMiHHSIMM

- BUKOPUCTAHHA CyYaCHUX MATCMAaTUYHUX IMaKETIB.

(KOMIETEeHTHOCTI)

Inpopmauniiine Cunabyc

3a0e3meYeHHs EnekTpoHHMIT KOHCIIEKT JICKIIii
CemecTpoBuii 3amik

KOHTPOJIb
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Jucunmniaina

O0uYnCJII0BAJIBLHI CHCTEMH BUCOKOI TOTOBHOCTI

Kadenpa

CHCTEeMHOTO NPOrpaMyBaHHS 1 CIIEIialIi30BaHUX KOMIT IOTEPHUX CUCTEM

PiBens BO

Tperiit (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Oobcsr 150 rox. - 5 xpenutiB EKTC

18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.
Mogsa VYkpaiHcpka
BUKJIAIAHHSA
Bumoru a0 3HaHHS Ta PO3YMIHHS IPUHLHUIIIB, KOHIEMIII Ta TEXHOIOT1H Mo0ya0BH
NOYaTKY cucTeM 00pOOKH aHUX;
BUBYEHHS
IIlo Oyne METO/H, 3aCO0M Ta MPOLIECH aHaTi3y, MOJEIIOBAHHS, IPOEKTYBAHHS Ta
BHBYATHCH KOHCTPYIOBaHHS po3nofiyieHux cucreM o0pooku ganux (PCOJ)
Yomy ne [MuTanHa MPO BUKOPUCTAHHS PO3MOAUICHUX CHUCTEM OOpOOKM JaHHX CTallo
nikaBo/Tpeda aKTyaJIbHUM 3 MOSIBOIO MOTYKHUX OOUYMCITIOBATBHUX CUCTEM 3 PO3MOILUICHUMHU
BUBYATH pecypcamu B MeKax OJHOTO KOMITHOTepa (0aratosiiepHi CUCTEMH ), TOKATbHUX

KOPIOPATUBHUX 1 30BHIMIHIX (pEerioHATBHUX 1 TJIOOATIBHUX ) MEPEXK, KIaCTEPIB,
TEXHOJIOTiM TONIYKy 1 0araTOBUMIpHOTO aHami3y AaHuX, po3BUTKOM Web-
TEXHOJIOTIH .

3aranpHa iH(pOpMaTH3alis YIPaBIIHCHKUX Ta BUPOOHHYMX OpraHizaiil MiHse
cam miaxix go Bukopuctanas PCOJI. 3 3aco0y HakomuueHHs AaHUX TPO iX
nisuibHicTs  PCOJl  mepeTBOproeTbcss Ha  IHCTPYMEHT  IMiJBUINEHHS
e(hEeKTUBHOCTI YIpaBITIHHS PO3MOIIICHUMH oprasizamisimMu Ta
BUPOOHUIITBAaMH. BOHA MPUCKOPIOE MpOLEC aHATITUYHOI OOpOOKM JaHUX Ta
HaJa€ pPI3HOCTOPOHHIO  1H(oOpMaIi0 Uil  TPUHHATTA  pIllIEHb, a
KUTTE3IATHICT,  OpTaHi3amiii  30UTBIIYEThCS 32 PAXYHOK  ITiIBHIIEHHS
e(EeKTUBHOCTI pillleHb, M0 NPUHMAIOTHCS HAa OCHOBI iH(OpMaIlii, HagaHOT
PCO/I, Ta MOXIHMBOCTI ONEPaTUBHOTO CHUIKYBAaHHSI 3 JI€BUMU 0COOaMHU
OTOUYYIOUOTO CEPEIOBHUIIIA;

Hi oxgna reorpagiuno po3cepmxeHa oprasizailis CbOroAHI HE MOXe ICHYBaTH
6e3 epextuBnoi PCO/.

Cyuacna PCOJI mae ckimagHy O6araTopiBHeBY CTPYKTypy. li OCHOBY
CKJIaJIalOTh IHTETPOBaHI Ta PO3MOIUICHI pemsliiiHI Ta 00’ €KTHI 0a3W NaHUX,
IHTEerpoBaHi Ta poO3MoAiJeHi 00’ €KTHO-OPIEHTOBaHI MPOTrPaMHi KOMIIOHEHTH Ta
3aco0u BiIIATICHOTO JIOCTYITY 70 iH(pOpMaIIii.

BuBueHHs 1i€i MUCIUIUTIHM HaJa€e KOMIUICEKCHE YSBIECHHS MpPO Pi3HOOIUHI
TEXHOJIOT1T Ta 3aco0H, 10 BHUKOPUCTOBYIOTHCS Ha KOXXHOMY piBHI
MOJIENIIOBaHHs, MpoekTyBaHHs Ta peamnizauii PCOJ[ 1 mo3Bonse n0CTOWHO
MpeAcTaBIsITH cebe Ha HalOimpomy cermenTi I T-puHKy mpar;

CrieriasiicTé B Tajiy3i aHaji3y, MOJENIOBaHHSA, MPOEKTYBAaHHS Ta peanizamii
PCO/l xopuCTyrOThCS TIIBUIIEHUM TOMMUTOM Ha PUHKY mparii, a cami PCOJ]
MOCTIHO PO3BHUBAIOTHCS T4 OHOBIIOIOTHCS 1 BHUMArarTh Bifl pO3POOHHKA
BOJIOJIIHHSI HAMOUTBIT cydacHUMH [T TEXHOJIOTISIMHU.

Yomy MoxHA
HABYUTHCH
(pe3yJbTaTH
HABYAHHS)

— anamizyBartu Bumoru a0 PCO/L;

— obupatu Meronu Ta 3aco0M aHami3zy, MOJETIOBAHHS Ta MPOEKTYBaHHS
PCO/I BiamoBigHO 10 BU3HAYECHUX BUMOT;

— BHWKOHYBAaTH TIOBHHH IIMKJI 3aXOJMiB 3 aHal3y, MOJCIIOBaHHSI Ta
npoektryBanHss PCO/] BinnoBiHO 10 BU3HAYEHUX BUMOT;

— o0uparu 3aco0M Ta BUKOHYBATH IMOBHHH ITUKJI 3aXO0(iB 3 KOHCTPYIOBAHHS
— po3pobku, PCOJI;
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— 3abe3meuyBaTH BIAMOBIAHICTH CIpoekToBaHUX Mozenei Ta Bciei PCOJ]
JI0 peaiii KoMIaHii, mo miasrae iHGopMaTu3aii

Ik MOsKHA — MOJICNIOBAaTH Ta OINTHUMI3yBaTH Oi3HEC-TIPOIECH Ta TIOTOKU JaHHX
KOPHCTYBATHCH KOMIIaH1i;
Ha0yTHMH — MopemoBatu Ta mpoektyBatu PCOJI 3acobamu UML;
3HAHHSAMM i — Oynaysaru joriuHi Ta Gi3UYHI MOJIET PENAiHNX 0a3 TaHUX;
YMiHHAMH —  OynayBatu JOTiYHI MOZEINI 00’ €KTHUX 0a3 TaHUX;
(KOMNETEHTHOC | _  pyopyRaTn Ta BUKOPHCTOBYBATH 06 €KTHO-pENALiiHE BiLOOpAKEHHS
Ti) TAaHUX;
—  MAaHIMyJ IOBaTH JaHUMU B IIEHTPATI30BaHUX Ta PO3MOJIICHUX Oa3ax
JIAaHKX;
—  CTBOPIOBATU Ta BUKOPHUCTOBYBATH 00’ €KTU AOCTYITY JI0 IaHUX;
— po3BUBaTH Ta po3muproBatu ¢pyHkuionan icayroui PCO/I;
—  cynpoBoOpKYBaTH Ta Tpanchopmysartu icHytodi PCOJ]
Indopmaniiine | Cunalyc
3a0e3nmevyeHHs1 | ENEKTpOHHUN KOHCTIEKT JICKIIii:
http://fpm.kpi.ua/archive/
CemectpoBuii | 3amik
KOHTPOJIb
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JAucunniaina

BigmoBocTiiiki 0araronpounecopHi cucreMu

Kadenpa

CHCTeMHOTr0 MpOorpaMyBaHHs 1 CTEIiaTi30BaHUX KOMIT IOTEPHUX CHCTEM

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemecTtp

Oo6csaraucommuni | 150 roa. - 5 kpenutie EKTC

HH 18 rox. nexuii, 18 roxa. mabopatopHi, 114 rox. camocriiina po6ora.

Moga VYkpaiHcbka

BUKJIA/IAHHA

Bumoru no 3HaHHS Ta PO3YMiHHA NPUHIUIIB, KOHIIETILIN Ta TEXHOJOTiH Mo0y10BH
Mo4YaTKy O0YHCITIOBAIBHUX CUCTEM;

BHUBYEHHS

Ilo oyne MeTtoau, 3aco0u Ta Mpoliecu aHalizy, MOJCIIOBaHHS, IPOEKTYBAHHS Ta
BHBYATHCSH KOHCTPYIOBAHHS BiIMOBOCTIHKNX o0umncmoBaibHuX cucteM (BOC)

Yomy 1e [TutanHs BIAMOBOCTINKOCTI oOunciaoBaIbHUX cucTeM (fault-tolerantsystem)
nikaBo/Tpeda CTaJI0O AaKTyaJlbHUM 3 TIOSBOI0 MOTY)KHUX OOYHCIIOBAIbHUX CHUCTEM 3
BHBYATH PO3MOJIIJIEHUMH pecypcaMu B MeXKax OJHOro Komm'toTepa (OaraTosiepHi

CHCTEMH), JIOKAJIbHUX KOPHOPATUBHUX 1 3OBHIMNIHIX (pEriOHaJIbHUX 1
I00ANTBHUX) MEPEeX, KIACcTepiB, TEXHOJIOTIM TOIIyKy 1 0araTOBHMIpHOTO
aHaJi3y JaHUX, pO3BUTKOM Web-TeXHOJOr i .

Oco61BO BOHO aKTyalbHO JJI Oi3HECY, 1€ TOMUJIKA B poOOTI cucteMu abo

HDK 3HAUHUMH (piHAHCOBUMH BTPATaAMH.

Bkpaii cunbHO BiJ Takoro poxay aeapiil crpaxaae ¢iHaHcoBa iHAYCTpi,
TOAMHY HETPAIe3JaTHOTO MPOCTO0 SIKOT MOXKe 00UYHCITIOBATHCS MiTbIHOHAMHA
7071apiB 30UTKY.

3arpo3aUBUMHM IS KUTTS 1 3JI0POB’S JIFOACH € TTOMHJIKH B POOOTI CUCTEMHU
VIIPaBIiHHSA SIEPHUMHU 00’ €KTaMH, XIMIYHUMH BUPOOHUIITBAMH, aBialliiHIM
PYXOM 1 T.II.

Takum uymHOM TmOTpeba B BHUCOKOHAAIMHMX O€3MEYHHX CHCTEMax
3yCTpi4aeThCcsl TaM, JI¢ MOBa ijae Tpo 3001, MmO TATHYTH 3a CO0O0I0,
KaTacTpo(iuHi HACTIIKK Pi3HOI TPUPOIH.

Po3po6ka BOC abo ii BinMOBOCTIHKa €KCILTyaTarlisi, TOBUHHI TPYHTYBaTHCS
Ha 3HAHHAX 1 pO3yMiHHI NPUPOAM TUX BHUJIB BIAMOB, HMOBIPHICTh SIKUX, 32
JaHUX YMOB €KCIUTyaTallii TpPUCTPOI0, MAaITh MaKCHUMAJIBHO BEJIHKY
HMOBIpHICTh BUHUKHEHHS.

Icnye nBa ocHoBHuX Hampsimku npu nodbymoi BOC. Ilepmmii cmoci6 -
BUKOPUCTaHHA TiJIbKM BIAMOBOCTIHKMX KOMIIOHEHTIB, KOJU KOXEH
KOMITOHEHT CHUCTEMH MOXKE€ MPOJOBXKYBAaTH CBOE (DYHKI[IOHYBaHHS, HaBITh
SKILO OJMH a00 KUIbKA MiJKOMIIOHEHTIB CUCTEMH, BUXOIATH 3 Jay. Apyruii
crocid 1e po3poOka MeETOAIB, MO0 TapaHTyloTh mobOymoBy BOC 3
KOMIIOHEHTIB, SKIi HE€ € BIIMOBOCTIHKMMH. Y TaKMX CHCTEMax
BIJIMOBOCTIWKICTh peaii3oBaHa 3a pPaxXyHOK BBEACHHS HAIMIPHOCTI 1
pPO3POOKM  CIEIIaThbHOTO  MPOTPAMHOTO  3a0€3MEYCHHS, EJIEMEHTHHX
B3a€EMO3B'SI3KIB 1 A ITOPUTMIB (DYHKITIOHYBaHHS.

B pamMkax npyroro cnoco0y po3pi3HSIOTh:

— amapatny HagMipHicTh (HardwareRedundancy) - pesepByBanHS;

— mporpamuy HaaMmipHicTh (SoftwareRedundancy) — 06poOka ogHuX 1 THX
K€ JaHWX PI3HUMH TporpaMaMd 1 TOPIBHSHHA I1X pE3yJbTaTiB Ta
BUKJIIOUEHHS CIIOTBOPEHHS PE3YJIbTaTiB;

— iH(opMaliifiHy  HaIMIPHICTh (InformationRedundancy), KOJIN
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MOBITOMJICHHS TIEPEIal0ThCsl OaraToKpaTHO;

tuMuacoBa HaaMipHicTh (TimeRedundancy) - BUKOpUCTaHHS TEBHOI
YaCTUHHU NPOAYKTHBHOCTI KOMIT'IOTEpA JUIsI KOHTPOJIO 32 BUKOHAHHSAM
IporpaM Ta BiTHOBJIEHHS OOYHCIIOBAJIBHOTO NPOLECY, HANPUKIAL, 3
NOABIMHMM a00 TOTPIHHUM TPOPAXyHKOM Ha OOYHCITIOBAJIBHIN
MaIIHHi.

CrenianicTi B raiy3i aHaji3y, MOJEITIOBaHHS, MPOEKTYBAaHHS Ta peaji3aril
BOC kopucTyroThCs MIIBUIIEHUM IMONMUTOM Ha PUHKY mpai, a cami BOC
MOCTIHO PO3BUBAIOTHCS Ta OHOBIIIOKOTHCS.

Yomy Mo:xHA

anamiizyBaru Bumoru 10 BOC;

HaBYNTHCH — o0mpaTtu METOAM Ta 3acO00M aHalli3y, MOJEITIOBAHHS Ta MPOSKTYBAHHS
(pesyabTaTn BOC BiamoBigHO 10 BUBHAYEHUX BHMOT;
HABYAHH) — BUKOHYBAaTH TIOBHHMM IMKI 3aXOAiB 3 aHaji3y, MOJEIIOBAHHS Ta
npoektyBaHHs BOC BiAMOBiTHO 0 BU3HAYEHUX BUMOT
— obOumpatu 3acobM Ta BHUKOHYBAaTH TIOBHUM IHMKJI 3aXOdiB 3
KOHCTPYIOBaHHS — po3pobku, BOC;
— 3abe3mevyBaTH BIAMOBIAHICTh CIpPOEKTOBaHMX Mojened Ta Bciei BOC
JI0 pealii KoMIaHid Ta 00’€KTiB, MO MOTPeOYIOTh BIIMOBOCTIHKOCTI
00YHCIIIOBAILHOI CHCTEMU
Ik MOKHA — MOJCNIOBATH Ta aHAI3yBaTH TMOBEIIHKY KOMMAaHIA Ta 00 €KTIiB, IO
KOPHUCTYBATHCH notpedytots BOC;
Ha0yTHMH — MojemoBaTH Ta npoekryBatu BOC;
3HAHHSAMH i — BuOHWpatu abo KOMOIHYBaTH CIOCOOMW ITiIBHIIEHHS B1JMOBOCTIHKOCTI
YMiHHSAMM CHCTEM,
SKOM“eTeHTHOCT —  wmogepuizyBat BOC 3 MeTOr0 IiABUIIEHHS iX BiAMOBOCTIMKOCTI;
i) — TPOBOAWUTH EKCIUTyaTallilo, CYIPOBO/DKYBAaTH Ta  TpaHc(opmyBaTu
icaytoui BOC
Indopmaniiine Cunabyc
3a0e3ne4yeHHs EnexTpoHHMIT KOHCTIEKT JEKITiH:
http://fpm.kpi.ua/archive/
CemecTpoBuii 3amik
KOHTPO.JIb
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Jucuuniina

JeuenTpastizoBaHi 3aCTOCYHKH

Kadenpa

[TporpamHuoro 3a0e3nedeHHs] B EHEPreTHUlll

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oobcsr 150 rox. - 5 xpenutiB EKTC
18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.
Moga Ykpaincbka
BUKJIA/IAHHA
Bumoru 1o ba3oBi 3HaHHA 3 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYyBAaHHS, KOMII IOTEPHHUX
Mo4YaTKy MEpEX.
BUBYEHHS
Ilo Oyne Texnonoris Blockchain y mii. Illo Take Bitcoin. I1{o Take neuenTpainizoBaHi
BHBYATHCSH 3actocyHkH. [linTpuMyBanbHi TexHOJOTII. 30epiraHHs TaHUX Oe3MocepeaHbO
B JIaHITIOKKax OyokiB Bitcoin. Exocucrema ycmimmHHX JENEHTPaTi30BaHUX
3actocyHkiB. HaBimo i sik 6ynu ctBopeni OpenBazaar i Lighthouse.
Yomy e Huni axtuBHO ¢opMyeTbcs HOBa MOJENb CTBOPEHHS MacluTaboOBaHUX 1
nikaBo/Tpeda e(eKTUBHHX 3aCTOCYHKIB, OCHOBH SIKOT OyJIM 3aKiajieHi TexHooriero Bitcoin,
BHBYATH

0 BKJIOYAE KpUNTOrpadiuyHy PEECTpaIiio YroJ, MOACIb 3 OOMEKEHUMH
pecypcaMu 1 TipUHTOBI TexXHOJOTii. BKazaHi XapaKTepUCTHKH TOCIY>KUIN
BIJMIPAaBHOIO TOYKOK JIII CTBOPEHHS HOBOTO THUIy MPOTPAMHOTO
3a0e3meueHHs, W0 Jictano Ha3By "JlenmeHTpamizoBaHi 3acCTOCYHKH'.
JlenieHTpaii3oBaHi 3aCTOCYHKHM THYUKIIIE, MPO30pilie, HaIifHINIE 1 MarTh
OispIlle MOTHBYIOUY OpraHi3aiilo, HDK CydacHe MporpaMHe 3abe3redyeHHS,
CTBOpPEHE 13 3aCTOCYBaHHSAM TpaaWIiiiHuXx wmogmeneit. Ile kypc, skwmii
JIOTIOMO>K€ 3PO3YMITH I1i 32CTOCYBAHHS 1 HABYUTHUCS PO3POOIIATH iX.

Yomy Mo:xHA

Peanizamiss menentpanizoBanoi Bepcii Twitter. Mexanizm BitSwap B IPFS.

HABYHTHCHA HenentpamizoBanmnii  Twitter.  Anamiz  mpoOnem  Oe3meku,  SKUMU

(pe3yabTaTn KOPHUCTYIOThCSl criaMepu. BUkopucTaHHS TaKMX NMPUHOMIB, SK MOBHUMN LHKII

HABYAHHA) JOKa3y BUKOHAHHS pPOOOTHM TIPH CTBOPEHHI HOBOTO KOpHUCTyBada st
MEepPEeBIPKM MOTO 1MEHTUYHOCTI MMICIS PEeECTpalii, I BiABEPTAaHHS aTaKH
Cubinm i 6araro mio iHie.

Sk MmoxHa Ckopucraiitecs UM KypcoM sIK TPaMIUIIHOM JJO CTBOPEHHS BalllMX BJIACHUX

KOPHUCTYBAaTHC | 3aCTOCYBaHb, BUKOPHCTOBYIOUHMX TexHoJjorio Blockchain.

s1 HA0OyTUMH
3HAHHAMM i
YMiHHSAAMH
(KOMIIETEHTHOC
Ti)

Inpopmauniiine
3a0e3meYeHH s

Cunabyc
EnexTpoHHMI KOHCTIEKT JICKITIN

CemecTpoBuii
KOHTPOJIb

3amik
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Jucuuniina

MarteMaTH4Hi MeTOAH iH(POPMAMIHHUX CUCTEM

Kadenpa

Indopmatrku Ta mporpamMHoi iHXeHePiT

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oobcsr 150 rox. - 5 xpenutiB EKTC
18 rox. nekuii, 18 rox. naboparopsi, 114 roxa. camocriiina po6ora.
Moga Ykpaincbka
BHKJIAJaHHSA
Bumoru 1o Bba3oBi 3HaHHS 3 JUCKPETHOI MaTeMaTHKH, Teopil HMOBIPHOCTEH, IITYYHOTO
Mo4YaTKy IHTEJIEKTY Ta MOJICITIOBAaHHS CHCTEM.
BUBYEHHS
Ilo Oyne - Kuacudikariis, anamni3 Ta mnporHo3yBaHHs YaCOBHUX PSIiB;
BHUBYATHCS — aHaji3 Ta BUABJICHHS aHOMAJii B YaCOBHX psAJax;
- OCHOBM MareMaTtuyHoi Teopii ¢pakraniB, L-cucremu, reHeparis
¢dpakraniB Ta ppaKkTaIbLHUX KJIACTEPIB;
- (¢paxTanapHi YacoBi psu 1 ppaKkTabHA PO3MIPHICT.
Yomy e - BinbmicTh nporecisB pizHOT NPUPOOH OMUCYIOTHCS YaCOBUMH PSAAMU 1
nikaBo/Tpeda (b pakTaJbHUMHU YaCOBUMHU pPsiiaMu O€3110CepPeIHbO;
BHBYATH - BUKOPUCTaHHS MAaTeMaTHYHUX METOJIB s TeHepalii, aHamizy I

MIPOTHO3YBAaHHS JUHAMIYHUX TIPOIECIB B 1H(POPMAIIHHO-YIIPABISIOYHX

cUCcTEeMax.
Yomy mMoxkHA - 3acTocoByBaTH MaTeMaTU4YHI METOAM aHANII3y (pPaKTaTbHOCTI YaCOBUX
HABYMTHCH psAiB;

(pe3yabTaTn — 3aCTOCOBYBaTH MaTe€MaTHYHI METOAM ISl TIPOTHO3YBAHHS JUHAMIYHUX
HABYAHHS) IPOIIECiB Pi3HOT PUPOIH.

Sk Mo:kHA - Po3poOnst mporpamHe 3a0e3nedyeHHs MAaTeMaTUYHUX METOJIB IS
KOPHUCTYBATHCHA reHepanii, aHajily 1 NPOTHO3YBaHHS YaCOBHX pAMIB JTUHAMIYHHX
Ha0yTHUMH MPOLECIB PI3HOT MPUPOAH;

3HAHHSIMU | — aHaJi3yBaTH 1 BUSBIIATH aHOMAJIbHY MOBEIIHKY JUHAMIYHHX IPOLIECIB 3
YMiHHSIMU BUKOPHUCTAHHAM (ppakTaibHUX MiAXO/1B, JIHTBICTUYHOTO
(KOMIIETEHTHOCT MO/JICITFOBAHHSI.

i)

Indopmauniiine Cunabyc

3a0e3meYeHH s EnexTpoHHMI KOHCTIEKT JICKITIN

CemecTpoBuii 3amik

KOHTPOJIb
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