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IHCcTpyKIisA KopUcTYyBaYaM KaTajaory

1. Kinekicte 1 00csar (y kpeautax €KTC) HaBYadbHUX IUCLMIUIIH, SKI MOXE
obpatu acmipaHT (BUOIPKOBUX JUCLMILIIH) BU3HAYAETHCA HABYAIBHUM TUIAHOM,
a came 17151 4 ceMecTpy — TpH OCBITHI KOMIIOHEHTH 1O 5 KPEJIUTIB.

2. Ilpouienypa BuOOpY acmipaHTaMH HaBYAIBHUX AUCHHILIIH 3 D-Kkatamory
peai3yeThCsl depe3 crerjanizoBaHy i1H(GOpMaLiliHy cHCTeMYy Y HIBEPCUTETY
my.kpi.uata BKJIFOYA€ TaKi eTamu:

2.1 Peectpanis acnipanta B my.kpi.ua;

2.2 3nilicHEeHHs acHipaHTOM BHOOPY AUCLUILTIH,

2.3 IlinTBepKeHHSI acmipaHTy HOro BUOOpPY HaBYAIBHUX AUCHUIUIIH 13 D-
Karanory.

2.4 OnpaioBanHsl pe3yapTaTiB BUOOpY nucuuWIUIH (Qikcamis pe3yabTaTiB
BHOOpPY) Ta mepejava JaHWUX IJis KOPEKIlli 1HAWBIMyaJTbHUX HABYAJIbHUX IUIAHIB
acITlipaHTIB.

3. V pa3i HeMOXJIMBOCTI (hOPMYyBaHHS aKaJeMI4HOI TPyNu JIsl BUBYCHHS MEBHOT
BUOIPKOBOT JMCIUILIIHMA, acMipaHTaM HaJA€TbCsl MOXKIUBICTh 3A1MCHUTH
MOBTOPHH BUOIp, MPUETHABIIUCH 0 BXKE CPOPMOBAHUX HABUATIBHUX IPYII.

4. AcmipaHT, fKHl 3HEXTyBaB CBOIM IMpaBOM BUOOpY, Oyae 3amucaHuil Ha
BUBYCHHS TUX JWCIMIUTIH, SIKI 3aBillyBad BHITYCKOBOi Kadenpu BBakKaTHME
NOTPIOHUMH JIJIsI ONTUMI3allli HaBYAJIBHUX T'PYI 1 TOTOKIB.

5. Skmo 3700yBau 13 MOBa)KHOI MPUYMHUA HE 3MIT 00paTH TUCIUIUIIHA BYACHO,
a0 BUSBHMB MOMHIKY IIOJO CBOTO BOJICBUSIBJICHHS, BiH 3BEPTAETHCS [0
JCKaHATy 13 3asBOI0 JUIsl 3alKMCy HAa BHUBUYEHHS OOpPaHMX HHUM JUCIHILIIH,
HAJIABIIM JOKYMEHTIB, SIK1 3aCBIIYYIOTh MMOBAXXHICTh MPUYMH. 3asBa HA 3MIHY
BUOIPKOBOT JUCIHUIUIIHK Y C(POPMOBAHOMY I1HJWBIAYalbHOMY HaBYaJIbHOMY
IJIaHl Ma€ TMOJAaBaTHCS HE MI3HIIIE HIK 3a MICSIh JI0 MOYaTKy CEMecTpy, B
SKOMY BUKJIQIA€THCS 151 TUCITUTLTIHA.

6. He nmomyckaerbcsi 3MiHa OOpaHUX ITUCIUIUIIH TMICJIS MOYaTKy HABYAJIbHOTO
CEMECTpY, B IKOMY BOHU BUKJIaJJalOThCS.

7. OOpaHi acmipaHTOM HaBYaJlbHI JUCHUIUIIHM  3a3HAYAIOTBCS y  HOTO
1HAMBIyaTbHOMY HaBYAIbHOMY ILJIAHI.



d-KartaJor

Jucuunninu ona 2 kypcy (6udip nepuioKypcHukamu)

IToTpiOHO 00paTH 15 kpeauTiB Ha 4-if cemecTp.

. Cemectpo
. . Kin-tb
Ne Ha3pa naBuajabHol qucuuiuting | Cemectp . Ba
KpeauTiB .
aTtecTauis

1. | Texnonorii BipTyamizalii Ta XMapHUX 4 5 3anik
ob6uncnens (IT11)

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

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

4. | [IpuxknagHi METOAM aHATI3Y JAaHUX 4 5 3amik
(OT)

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

6. | IIpoexTyBaHHS TPOrPaMHOIO 4 5 3aimik
3a0e3neyeHHs TEXHOJOT1T HUPPOBUX
neiitanKiB (I13KC)

7. | Meroau noOy10BU MPOTPaMHUX 4 5 3anik
3ac001B JJIs1 MATPUYHUX OOYHUCTIEHD
(IT3KC)

8. | O0uucIIOBaNIbHI CUCTEMH BUCOKOL 4 5 3anik
rotoBHocTi (CITICKC)

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

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

11.| MaremaTtnuydi METOOU 4 5 3amik

iHdopMmariitnux cucrem (II11)




AHoTauii BUOIpKOBHUX IMCUMUILIIH

JAucnumutina TexHoJ10rii BipTyaJsizamii Ta XMapHUX 0049HCJIEHD
Kadenpa IndopmaTrku Ta mporpamMHoi iHKeHepii
PiBenr BO Tperiii (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Oo6csar 150 rox. - 5 kpenutiB EKTC
TACHHUILTIHHA 18 ron. nekmii, 18 rox. madoparopHi, 114 roa. camocTiiina po0oTa.
Mosga YkpaiHcbka
BHKJIAJaHHSA
Bumorn go Jis  ycmimrHOTO BHMBUYEHHS JaucHUIUTiHE «TexHomorii BipTyam3amii Ta
Mo4YaTKy XMapHUX O0OYHCIIeHb» HEoOX1JHI 06a30Bi1 3HaHHS 3 KOMIT IOTEPHUX MEpex Ta
BHUBYCHHS XMapHHUX CEpBICiB.
Ilo oyne - OCBOEHHS TEOPETHYHHX IIOHATh 1 TPAKTUYHUX HABUYOK Yy Taiysi
BUBYATHCS po3po0ieHHs 1 eKkcrulyaramii iH(QpPacTpyKTypH LEHTpPiB 0OpoOJIeHHsS
nauux(LIO);
- O3HAaHOMJICHHSI 3 CYYaCHMMH METOJaMM 1 TEXHOJIOTISIMH YHpPaBIiHHSI
BIpTyaJIi30BaHUMHU 1 XMapHUMHU CUCTEMaMU;
- Ha0yTTss HaBU4OK noOynoBu IT-iHdpactpykrypu mns IO/l Ta xmapHux
CepeIOBHIIL
Yomy e Meta  BHMBYEHHS  JUCHMIUIIHM -  HAOyTTd  KJIIOYOBHX  (paXxOBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABMUYOK 3 TEXHOJOTI]
BHBYATH BipTyasizanii Ta XMapHUX oOuucieHb. [IpeaMeToM BHBUEHHS AMCLUIUIIHU €

METO/M 1 TEXHOJIOTIi YIpaBIiHHS BIPTyali30BaHUMHU 1 XMapHUMHU CHCTEMaMH,
3aco0u nodynoBu IT-iHdpactpykrypu LHO/] Ta XMapHHUX cepe1oBHILL.

Yomy Mo:xHA

OTpumaHi B pe3ynbTaTi 3aCBOEHHS JUCIUTLIIHU « TexHoorii BipTyaizalii Ta

HABYMTHCS XMapHHUX O0YHCIICHb» TEOPETUYHI 3HAHHA Ta MPAKTHYHI YMIHHSI MOXYTb OyTH
(pe3yJbTaTn KOPHCHI JUIsl MPOBEICHHS HAYKOBUX JOCIIIXKEHb 32 TEMOIO JUCEepTallii.
HABYAHHS)

Sk moxHa [Ticna 3acBoenns mucuuiuiind  «TexHomorii BipTyamizamii Ta XMapHHX
KOPHUCTYBATHC | OOYUCIIEHB)» PE3y/bTaTaMH HaBYAHHS €:

s1 HA0yTUMH
3HAHHAMM |
YMiHHSAAMM
(KOMIIETEHTHOC
Ti)

3HAHHS:

- Cy4acHUX TEOPETUYHUX, METOJUYHUX 1 QITOPUTMIYHHX OCHOB
PO3pOOKH BIPTyaTi30BaHUX 1 XMapHHUX CHUCTEM IS X BUKOPUCTAHHS ITiJT Yac
PO3B'sI3aHHS MPUKIIATHUX 1 HAYKOBUX 3a7a4;

- BU3HAYAJIbHI  XapaKTEPUCTHKH, CEpPBICHI MoOjel Ta  MOJei
PO3TOPTaHHS XMapHUX OOYUCIICHB;

- 3 MOJCIOBaHHS CTaHy Ta TIOBEMIHKA CKIAQTHUX OO0 €KTIB
KOMIT'IOTEPHOI Tajy3i B MpOIECi TECTyBaHHS BiAMOBIIHUX MPOTPaMHUX 1
TeXHIYHUX CHCTEM TIpH 3a0e3MeUeHHI SIKOCTI 1 HaIIHHOCTI PO3pPOOICHUX
iH(OpMALIIfHUX CHCTEM 1 TEXHOJIOTIIA;

- MaTeMaTUYHUX MOJIeJIel 1 METOAIB aHali3y Ta CHHTE3Y CY4JacHUX
CUCTEM yIpaBIiHHA Ta iX (yHIaMEHTAIBHUX BIACTUBOCTEH IPHU
npoektyBaHHl [T-iHGpacTpykTyp s JOCHIIKEHHS XapaKTEPHUCTHK 1
MTOBEIIHKH CKJIATHUX 00'€KTIB 1 CUCTEM;

- apXITeKTypH Ta CTaHJapTIB KOMITOHEHTHHX MoJIeTIeH,
KOMYHIKAI[IHHUX 3aC00IB 1 PO3MOJIICHUX OOYMCICHb, YMIHHS PO3B’S3yBaTH
npoOjeMHu MacmTabOBaHOCTI, MIATPUMKH BiIJAJICHUX KOMITOHEHTIB 1
B3a€MOJI1 PI3HUX NPOTPaMHUX IUIATGOPM Y BIPTyadi30BaHUX 1 XMapHUX




iHpopMaIIfHUX CUCTEMaX.

YMIiHHS:

- BUKOPHCTOBYBAaTH METOJIY Ta METOJIUKH TMPOBEICHHS HAYKOBUX Ta
MPUKJIATHUX JOCIiIKEHb;

- pO3B’sA3yBaTH  NPHKJIQJAHI  3a7a4li B Taimy3l  IPOCKTyBaHHS,
HaJIAIITYBaHHA Ta €KCIUTyaTallii BIpTyalli30BaHUX 1 XMApHUX CUCTEM;

- BUKOPUCTOBYBaTH METOJM TIPOBEICHHS JIOCTI/DKCHh Ta BMITH
AQHAI3yBaTH CKIIAJHICTh TEXHIYHUX CHCTEM, DPO3YMITH CKJIQJHICTh 3aaad
ONTHMI3aIlii [IUX CHCTEM Ta iX €JIEMEHTIB, Ta BIOCKOHAIIOBATH METOAUKHU iX
IPOBE/ICHHS;

- 3aCTOCOBYBAaTH pi3HI TapaJurMyd TPOrpaMyBaHHS: CTPYKTYpHE,
00’ €eKTHO-OpieHTOBaHEe, (DYHKIIIOHAIBHE, JIOT14HE, 3 BiIMOBIIHUMHA MOJCIISIMH,
METOJaMH Ta JITOPUTMAMH OOYHMCIICHb, CTPYKTYPAMH JaHHX 1 MEXaHi3MaMu
YIpaBIiHHSA IiJ] Yac CTBOPEHHS Ta YAOCKOHAJCHHA BIPTYyali30BaHUX 1
XMapHHUX CHCTEM;

- 3aCTOCOBYBAaTHM TEXHIYHI 1 NpOrpaMHi KOMYHIKaliiHi 3acobu Ta
3aco0u 3’€HAHHS PECYPCiB B TIOPHIHUX XMAapHUX CUCTEMAX;

- npoektyBati [T-inppactpykrypy O/ 11 mIATPUMKE XMapHHX
00YMCIIeHb 3 BUKOPUCTAaHHAM CYYacHUX alapaTHO-IPOTpaMHUX 3aco0iB i3
3a0e3neYeHHSIM HaIHHOCTI, IOCTYITHOCTI Ta OE3IEKH;

- OCBOIOBATH 1HHOBAIIiiHI iH(OpMaIliiiHi TEXHOJIOTIi y rajy3i XMapHUX
0o0UYrCIeHb, OIIHIOBAaTH 1X Ta BHUKOPHUCTOBYBAaTH 3 METOK PO3POOKH
apXITEKTYypH Ta MPOCKTYBAHHS XMAPHUX TOCTYT.

— JIOCBII:

- NPOEKTYBAaHHS BIPTyalli30BaHUX 1 XMapHUX CHCTEM, PO3pPOOJICHHS
CydacHHX 1H(GOPMAIIHUX TEXHOJIOTIH Ta MPOTpaMHUX CUCTEM JUTsl peatizartii
XMapHUX O0YHCIICHB;

- 3IaTHICTh BUKOPUCTOBYBATH TpoQeciiiHi 3HAHHSA W YMIHHA B Tally3i
MPAKTUYHOTO BUKOPUCTAHHS XMAPHUX TEXHOJIOTIH.

Indopmauniiine | Cunadyc

3a0e3nevyeHHst | EjexTpoHHUIN KOHCIEKT JEKIIN
CemectpoBuii | 3amik

KOHTPO.JIb




Jucuuniina

I'eTeporenni po3moaijieHi 6a3u TaHUX

Kadenpa

[HdopManiitHuX CUCTEM Ta TEXHOJIOTIH

PiBensr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Ob6csr 150 rox. - 5 xpenutiB EKTC
JAUCIHUTLTiHH 18 rox. nekuii, 18 rox. nabopatopHi, 114 rox. camocriiina po6ora.
Moga Ykpaincbka
BUKJIAIAHHA
Bumorn go Jlist ycminmrHOro BUBYEHHS AUCHMILTIHU «[ eTeporeHHi posmojisieHi 0a3u
Mo4YaTKy IaHuX» HeoOXiaH1 0a30B1 3HAHHS 3 0a3 JaHHUX.
BUBYEHHSA
Ilo Oyne - Konuenmii Ta ocHOBH 0OYA0BH PO3NOIUICHUX 0a3 TaHUX;
BHBYATHCSH - po3poOKa apXITEKTypH PO3MOAUIEHUX 0a3 JaHUX;
- moOy/10Ba reTepOreHHUX PO3MOIIJICHUX CUCTEM;
—  TEXHOJIOTI] YIpaBIiHHA T'eTePOreHHUMH CUCTEMaMHU;
- TexHojorii oOpoOKH BETWKMX MAacCHBIB JaHUX B PO3MOJIJICHUX 0Oa3ax
JaHUX;
—  yIpaBJIiHHS F€TEPOreHHUMHU PO3MOAUICHUMH 0a3aMu JaHUX.
Yomy ue Jnst 3amoBoneHHS mOTpeO 0O0poOku iH(opmalii, mo  30epiractbcsi B
nikaBo/Tpeda PI3HOPITHUX 0a3ax JaHUX, sIKi 00 €AHYIOTHCS B OJIHY PO3IOALIEHY CHCTEMY B
BHBYATH HAYKOBi, METeOpOJIOTiuHIN, acTpodi3uyHil, EKOHOMIYHIH, OaHKIBCBHKIH,

¢b13uKo-TexXHIUHIM cdepax 1 HAOYTTSA JNOCBiy Ta YMIHHS BUKOPHCTaHHS Ta
CTBOPEHHSI CHUCTEM pO3MOJiUICHOT O00poOKHM ndaHuxX 3 0a3 JaHuX; s
BUKOPUCTAHHS  Ta  PO3POOJICHHS  MPOTPAMHOTO  3a0e3MeYeHHs 3
BUKOPUCTaHHSAM CydYacHHX 3aco0iB 30epiraHHs Ta OOpOOKM JMaHUX; JUIS
CTBOPECHHSI Ta 3aCTOCYBAaHHS HOBHMX TEXHOJIOTIH JOCTYIy JO JaHUX 4Yepes3
0e31poTOBHI 3B'SI30K, 30Kpema TexHoorii 5G.

Yomy Mo:xHA

- BukopucroByBaTH Ta OpraHizoByBaTH pO3IMOALICHY 00pOOKY aHUX;

HABYMTHCS — aHaJi3yBaTH BUMOTH JI0 Cy4acHHX 0a3 JaHUX;
(pe3yabTaTn — 3aCTOCOBYBAaTM Ta CTBOPIOBATH METOAM OLIHKH MPOJYKTHUBHOCTI
HABYAHHS) PO3MOAIIEHUX CUCTEM;
- PpO3B’sI3yBaTH 3ajadyi MPOEKTYBAaHHs Ta €KCIUTyaTallii po3mojaiieHnx 06a3
JaHUX;
—  pO3poOJIATH HOBI apXiTEKTypHU CHUCTEM 3 BHCOKOKO IIBHJKICTIO OOpPOOKH
JaHUX;
- aIMIHICTPYBaTH PO3MOiICH] 0a3 TaHUX;
— 3aCTOCOBYBATH TEOPETHYHI 3HAHHS JJISl PO3B’S3aHHS MPAKTUYHHUX 3a7a4
00pOOKHM TaHUX.
SAx moxHa HabyTu nocBin npakTHuHOi pOOOTH B PO3MOAUICHUX CUCTEMAaX OOPOKHU
KOPHCTYBATHC | JAaHHX, OCBOITH iCHYIOYE MporpamMHe 3a0e3leyeHHs pI3HOPIAHUX 0a3 TaHuX

s1 HA0yTUMH
3HAHHAMM |
YMiHHAMU
(KOMIIETEHTHOC
Ti)

Ta OyJyBaTH BIACHI MPOTrpaMHi MPOIYKTH 3 BUKOPUCTAHHS F€TEPOre€HHUX
pO3MOAUTICHUX 0a3 JaHUX, POo3MapalieIoBaTH JIOCTYI Ta 00OpPOOKY JaHHX.

Indopmaniiine
3a0e3nmeyeHHs

Cuabyc
EnekTpoHHMIT KOHCIIEKT JICKITiit

CemecTpoBuii
KOHTPOJIb

Sanik




Jucnuniina

MyJIbTHATEHTHO-OPiEHTOBAaHE MPOTrPaAMyBaHHA

Kadenpa

[HdopmaTiKy Ta mporpamMHoi iHKeHepii

PiBensr BO

Tperiit (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Oo6csar 150 rox. - 5 kpeautiB EKTC
TACHHUILTIHHA 18 ron. nexmii, 18 rox. madoparopHi, 114 roa. camoctiiina po0oTa.
Mosa VYkpaiHceka
BHKJIAJaHHSA
Bumoru 10 Jucuumniza «MyJabTHareHTHO-OpIEHTOBAHE MPOrpaMyBaHHA» 0a3yeTbcs Ha
Mo4YaTKy 0a30BUX 3HAHHAX 3 TMPOrpaMyBaHHA Ta 00 €KTHO-OPIEHTOBAHOTO
BHBYEHHS IIpOTrpaMyBaHHsL.
Ilo Oyne —  MynbTHareHTHI CHCTEMH 1 BBEIECHHS J0 MYJIbTHAr€HTHO-OPIEHTOBAHOTO
BHBYATHCS IpOTrpaMyBaHHs;
— AreHTHI MozieNi 1 mporpaMmyBaHHS iX;
- Mogeni cepemoBuIa i iX mporpaMyBaHHs B Cy4aCHOMY 1HCTPYMEHTapii;
- Oprani3amiifHi Mozeni 1 MOKPOKOBE MpPOTrpamMyBaHHS MYJIbTHAT€HTHHX
oprasizarfii.
Yomy e CyuacHi mporpamHi JOJaTKM MalOTh CIpaBy 13 3pOCTAlOYMM piBHEM
nikaBo/Tpeda ABTOHOMHOCT1 B3a€MOIIOB’SI3aHUX MPOrpaMHUX CHUCTEM, 1 MepHl 3a Bce 3
BHBYATH IHTErpaliel0 HEe3MIYeHHUX CHUCTeM, sIKi He Bigomi 3azganerigs. CyuacHi

TEHJIEHIII1, TaKl SIK PO3yMHI MICTa, IHTEIEKTyaJIbHI TPAHCTIOPTHI CHCTEMH Ta
MPOMUCIIOBICTh, CIPUSIHHS PO3BUTKY [HTEepHET-peueli, HampuKIIaJ, BKa3ylOTh
Ha 1€ OLIBIN CKJIaJHI CIeHapii, B SIKUX aJalNTHBHI Ta BIIKPUTI KOMaHIH
IHTENEKTyalbHUX aBTOHOMHHX CYO'€KTIB IpPOrpaMHOrO 3a0e3ledyeHHs Ta
poOOTIB  OyayTh B3a€EMOMISATA 3 JIIOAM Ta TMOOYTOBI TMpEAMETH, BCi
B3aeMoroB’sa3aHi. bararoarentni cucremu (BAC) MOXXyTh OyTH BUKOpHCTaH1
SK BIANOBIZIHA TapajurMa Ui MOJEIIOBAHHS Ta TPOCKTYBAaHHS TaKHX
cucreM. bararoarenTHa cucrema - 1 OpraHi3oBaHUIl aHCaMOJIb aBTOHOMHHUX
[IJIECTIPIMOBAHUX CYTHOCTEH, SIKI HA3MBAIOTHCS areHTaMH, 110 B3a€EMOJIIOTH
MK CcOOOI0 Ta B3a€EMOMIIOTH B cepefoBwill. Ha iHIuBiIyalbHOMY piBHI
KOXKEH areHT MOK€ MaTH BJIACHI IIUIl Ta 3aBIaHHs, SKiI CJiJ MEepPeCiiayBaTu
CaMOCTIHHO, BUPINIYIOYH, sIKi 1ii poOuTu. Sk aHcaMOnb, areHTam, sIK
MpaBUjIO0, TOTPIOHO KOOPJAMHYBATHCS Ta CHIBIPALIOBATH I JOCSATHEHHS
rinobanbHol Met BAC B 1inomy, sk oprasizaumii. Y miii TUCUMIUTIHI HAETHCS
npo MporpaMyBaHHS — 0araToareHTHUX CHCTEM 13  BHKOPHCTaHHSIM
IHTETpOBAaHOTO  MIAXOAY, SKHH 3apa3 Ha3UBalOTh MYJIbTHATCHTHUM
opieHTOBaHMM nporpamyBanasm (MAOII).

VY miteparypi Oarato BiONOBIIHMX METOIIB POOOTH 3 MYJIbTHATCHTHUMH
CHUCTeMaMH BHHUKJIO B PI3HOMY KOHTEKCTi - OCHOBHHMH TPHUKIATAMH €
mrygauit intenekt (LUI), posnoxinenuit LI, mporpamua imxenepis (CE),
MOJICIIIOBaHHSI - 1 JesdKi 3 HHUX NpPHU3BEIH JIO KOHKPETHHX MOJelei
nporpaMmyBaHHS st OOpoThOa 31 3pOCTAIOUYMM pPIBHEM AaBTOHOMHOCTI Ta
CKJIQJTHOCTI B3a€EMOJIIA y Cy4acHUX cHcTeMaxX. Y mboMmy Hampsamky MAOII
3abe3meuye CTPYKTYpPOBaHUIM X1, 3aCHOBaHUI Ha  TPbHOX
B3a€EMOIIOB’SI3aHUX Ha0opax KOHICMIKH Ta aOCTpakIilii MporpaMyBaHHS
(Hamam Ha3MBAIOTHCS BHUMIpAaMU), KOPUCHHUX JJIsi TPOCKTYBAHHS TaKHUX
CKJIaMHUX CHCTEM: pO3Mip areHra, SKAH BHKOPHCTOBYETBHCS IS
nporpaMyBaHHS OKpeMHUX (B3a€EMOJIIFOUYMX) aBTOHOMHHUX CYTHOCTEH; BUMIp
HABKOJIMIIHBOTO CEPEJIOBHINA, SIKHH BUKOPUCTOBYETHCS ISl MTPOrpaMyBaHHS




CIIJILHUX PECYpPCiB Ta 3ac00iB, 110 BUKOPHUCTOBYIOTHCS areHTaMHu JiJIsi poOOTH,
B3a€MOJIi1 Ta MIJKIIOYEHHS 10 PEaJbHOTO CBITY; Ta OpraHi3allifHUi BHMIp,
II0 BUKOPUCTOBYETHCS U CTPYKTYpYBaHHS Ta PETYIIOBAHHS CKJIATHHX
B32€MO3B’A3KiB, 1110 BiI0yBalOTHCSA MK aBTOHOMHHMHU areHTaMH Yy CIIIBHOMY
CEPEIOBHIIII.

Y upomy Kypci 3 0OararoareHTHOTO TIpOrpaMyBaHHs OCHOBHA yBara
NPUAUIETBCS TTPAKTUYHOMY MPOTPAMyBaHHIO OaraToareHTHUX CUCTeM. BiH
CTOCYETBCSI OJIHOTO 3 OCHOBHHUX HANpsSMKIB BUKOPHUCTaHHS MYJIbTHAr€HTHOI
napaJurMy JJIsi pO3pOOKH CKIIAIHUX CUCTEM: MYJIBTHAr€HTHO-OPIEHTOBAHOTO
nporpamyBaHast (MAOP), 1m0 BHKOPHCTOBYETbCA s IHTErpamii
IHTEJIEKTYaIbHUX CHCTEM Ta PO3BHUTKY COIIAIbHO-TEXHIYHUX CHUCTEM.

OxpiM BHBUEHHS OCHOB Ta HaWCy4JacHILINX POOIT, 3p00JICHUX 32 IIEI0 TEMOIO
B nmomeHi Multi-Agent, B Ji3Ha€TeCh, sIK 3acTocoByBaTH miaxin MAOP mus
pPO3pOOKH ACIIEHTPAII30BAHUX Ta BIIKPUTHX cucTeM Al

Yomy Mo:xHA
HABYNTHCS
(pe3yabTaTn
HABYAHHS)

HaBuutncs  BukopuctoByBatn  1atdopmu  JaCaMo/Jason — Agent
Programming Language /s nmpakTHYHHX BIIPaB, Kl MPEACTaBICHI B LIbOMY
kypci. Ils mmardopma mporpamyBaHHS € pe3yJbTaTOM IHTErpaiii MOBH
nporpamyBaHHs areHta Jason Agent Programming Language, mmatdopmu
nporpamyBaHHs cepenoBuia CArTaGo Environment Programming platform
ta ratdopmu nporpamyBanast MOISE Organizationprogrammingplatform.

SIK MoOKHA
KOPHCTYBATHUC
1 HA0OYTUMH
3HAHHSAMM i

- bararoareHTHHMIl MiaXiJ, OpPIEHTOBAaHWK Ha TPOTPAMYBaHHS, TOJSITAE Y
CKJIa/li MOJIeTIeH areHTiB, MOJIENIel CepeIOBHINA Ta MOJIENIel OopraHizaiiii, mo
B3aEMOJIIFOTE MDK cobOoro. KokHa 3 mux Mojenei moOynoBaHa HUISXOM
BUOOpPY KOHIICMIIH BIiAMOBITHO 10 BuUMipy AreHt, CepenoBuine 4Yu

YMiHHSMU Opranizaiis.

(komnerenTHOC | - Bukopucranus MAOP nuiixoM HagaHHS TMPHUBUIEIB KOXKHOMY 3 IIHX

Ti) BUMIpPIB MOX€ BIANOBIZHO MPHU3BECTH [0 ATEHTHO-OPIEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOrO Ha CepeloBHILIE NpPOrpaMyBaHHS
(EOP) Tta Opranizariitno-opieaToBaHOTO mporpamyBanHs (Organization
Oriented Programming).

Indopmaniiine | Cunabyc

3a0e3mevyeHHs1 | EJeKTpOHHUIN KOHCTIEKT JEKIIiN
Be6-cTopinka qUCITUTUTIHY:
http://baklaniv.at.ua/index/multiagentno orientovane programuvannja/0-38

CemectpoBuii | 3aiik

KOHTPOJIb




Jucuuniina

IIpukiaaHi MeToaH aHAJI3Y JAHUX

Kadenpa

O0YHCITIOBAILHOL TEXHIKH

PiBensr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Ob6csr 150 rox. - 5 xpenutiB EKTC

JAUCIHUTLTiHH 18 rox. nekuii, 18 rox. nabopatopHi, 114 roxa. camocriiina pobora.

Moga Ykpaincbka

BUKJIAIAHHA

Bumorn go ba3oBi 3HaHHS 3 BUIIOI MaTeMaTHKX (MaTeMaTUYHUIN aHAaIi3, JIiHIHA anredpa

Mo4YaTKy Ta aHaJITHYHA TEOMETpis), Teopis IMOBIPHOCTEH Ta MaTeMaTH4Ha

BUBYEHHSA CTaTHCTHUKA, HABUYKHU MPOTPaAMyBaHHS alTOPUTMIYHOIO MOBOIO Python

Ilo Oyne OcHoBH cyyacHUX TexHoJoriii 00poOku ganux (Data Science) Ta anropurmu,

BUBYATHCS SK1 JIe)KaTh B OCHOBI MOIIYKY MPUXOBAHUX (DYHKI[IOHATBHUX 3aJIC)KHOCTEH B
Habopax JaHWX, OTPUMAHUX MIJISTXOM HAaKOTIMYEHHS Ta MOMepeaHb01 00pOoOKH.
Jnist epexTHBHOI peanizamii po3rIIHYyTHX TEXHOJIOTiH 00poOKH JaHUX OyIyTh
BUBYATHUCS TPUKIAAHI OIOMIOTeKH Ta TMPOTpaMHI CHUCTEMH, 30Kpema,
BIZIMOBIHI MOAYNi Yy CKJaai MOBM mporpamyBanHs Python, nuctpuOyrus
Anaconda 3 Habopom BOyHOBaHMX I1HCTPYMEHTIB Il OOpOOKM [aHUX,
iHTEepakTHBHA KoMaHAHa obomoHka Jupyter Notebook. Okpema yBara Oyne
npuaiIeHa BUBUEHHIO 010mioTekn Pandas sik 6a30BOTO 1HCTYMEHTapito IS
N00yBaHHS JTaHUX Ta iX aHali3y.

Yomy e Benuka KiIbKICTh OpraHizamii, sKi 3a XapaKTepoM CBO€l iSUTbHOCTI

nikaBo/Tpeda HAKOMWYMIIM 3HA4HI OOCSATH JaHWX MPO KIIIEHTIB, BCE OUIBIIE MPOSBISAIOTH

BHBYATH IHTEepeC /10 BUKOPUCTAHHS IHUX JAHUX 3 OI3HECOBUMH Ta JIOCHITHHUIIbKUMH

My, B 3B’A3Ky 3 MM BUHHMKA€ BEIMKHHA CIEKTp 3a1ady 3 BU3HAUYCHHS
KOpHUCHOI iH(opMarlii, Ha OCHOBI SKOi MOXXHa OTPHUMATH 3HAHHS, SKI HE
MOXYTb OYyTH OJIep>KaHi y iHIIHUi crociO.

Yomy Mo:xHA

- Merogam ¢dopmyBaHHS HAOOPIB JaHKX, SIKI € 3PYIHUMHU JIJIST BUPIIICHHS

HABYMTHCS KOHKPETHHUX MPUKIIATHUX 33]1a4;
(pe3yJabTaTn — BHUKOPHUCTaHHIO TOMYJSPHUX MPOTPaMHUX 3aco0iB uisi  J10OyBaHHS
HABYAHHS) JIaHHX;
- 3aBaHTaXyBaTh Ta (parMeHTyBaTH BEIWKI HAOOpPW JaHWX JUIS
ONTUMAJIbHOT iX 0OpOOKHU Ta aHami3y;
- mnpoduUTIOBaTH JaHi I8 TPEACTABICHHS iX pI3HUMH CIIOCOO0aMu
Bi3yastizauii;
- BigoOpakaTH pe3ylbTaTH JOCHIKEHHS JaHUX HaWOUIBII 3pYIHHM
YUHOM.
Sk Mo:kHA - Jlna mepeTBOpeHHs «CUpHX» HAOOpIB IMMOYATKOBUX JaHMX B Taki
KOPHUCTYBATHC ONTUMI30BaHI 3a po3MipoM HAOOpW JaHUX, L0 € 3PYYHUMH IS

1 HA0OyTUMH
3HAHHSIMMU i

MOAJIBIIIOTO aHATI3Y;
- Jans BUKOHaHHA  OOpOOKM JaHUX 3 3aCTOCYBAHHSAM pPO3MIIAHYTUX Y

YMiHHSMU paMKax JJaHOTO Kypcy 3aco0iB mornepeIHboi 00poOKu;
(KOMIIETEHTHOC | — Ui BU3HA4YEHHS HEBIOMHX (YHKIIOHAIBHUX 3aJeKHOCTEH Ta iX
Ti) KOMIIO3UIIi}l Y MONepeIHbO MIATOTOBICHUX HAOOpax JAaHUX;
- Jus TeCTyBaHHSA Ta TEepeBipKH Mojenei, mnoOynoBaHux Ha 0asi
OTPUMaHUX KOMITO3HIIiH (YHKIIIOHATEHUX 3aJI€KHOCTEH;
— 7S 3pYYHOTO Ta HArJISATHOTO BiZJOOpaKEHHS OTPUMAaHUX Pe3yibTaTiB, SIKi
3a0€31e4yI0Th ONTUMAJIBHICTh MOJAJIBIIIOT0 MPUHHATTS PIIICHb.
Indopmaniiine | Cunadyc
3a0e3nevyeHHs1 | EjexTpoHHUI KOHCHIEKT JEKILiN
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CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuuniina

IIpoekTyBaHHS NPOrpaMHO-KOH(}IrypoBaHUX Mepex

Kadenpa

O0YHCITIOBAILHOL TEXHIKH

PiBensr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Ob6csr 150 rox. - 5 xpenutiB EKTC

JAUCIHUTLTiHH 18 rox. nekuii, 18 rox. nabopatopHi, 114 rox. camocriiina po6ora.

Moga Ykpaincbka

BHKJIAIAHHA

Bumoru no ba3oBi 3HaHHA 3 BHIIOI MaTEeMAaTUKH, MPOTpaMyBaHHS, JAMCKPETHOI

NMo4YaTKy MaTeMaTUKH, KOMIT FOTEPHUX MEPEXK.

BHBYEHHS

Ilo Oyne OCHOBHI  TEOPETHMKO-METOJAMYHI Ta TMPaKTUYHI AaclekTd MoOynoBU

BHBYATHCSH nporpaMMHO-KoH(pirypoBHux Mepex (SDN), kontponep SDN, MobinbHa
meperxka SDN, mporokon OpenFlow, iHTepdeiic TpUKIATHUX TIPOrpam,
BipTyamizamis mepexeBux ¢yHkiuid (API), cuctema MopemoBanHs SDN
Mepexx Mininet.

Yomy e [Iporpamuo-koHpirypoBani Mepexi epeKTHBHI UId MOOYIOBH BipTyaJbHHX

nikaBo/Tpeda Mepexk, 1HGPACTPYKTYpHUX XMapHHUX CEpBICIB, BEIMKUX LIEHTPIB 0OpOOKU

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

ABTOMAaTUYHO 1 B HAWKOPOTIII TEPMIHU CTBOPIOBATH BIPTyaJIbHI BY3JIH 1
BUAUISATH BIpTyalbHI MEPEXKeBl pecypc JJIsl HHX.

Yomy Mo:xHA

3acBOITM NPUHLHUIK PO3rOPTaHHS, HANAIITYBaHHS Ta BUKOPHUCTAHHS

HABYMTHCS OCHOBHHX €JIEMEHTIB MPOTPaMHO-KOH(ITYpOBAaHMX MEpEeX 3a JIOMOMOTO0
(pe3yabTaTn cUCcTeMH MozeItoBaHHs Mininet.

HABYAHHS)

Sk Mo:kHA 3naTHICTh MiAidpaTu CTPYKTYypy, IlaHyBaTu 1 peamizoByBatu SDN mepexi,
KOPUCTYBATHC | KEPYBaTH MEPEeXHHUMU pecypcamu, MigiopaTH KOMIUIEKC HEOOXiIHUX

1 HA0OYTUMH
3HAHHAMM i
YMiHHSAAMH
(KOMIIETEHTHOC
Ti)

amapaTHO-TIPOTPAMHHUX 3acO0iB JUIsl KOMIT FOTEPHOI MEPEkKi, PO3IIMPIOBATH 1
MOJICpHI3YBaTH MEPEXKi.

Inpopmauniiine
3a0e3meYeHH s

Cunabyc
EnexTpoHHMIT KOHCTIEKT JIEKIIIi

CemecTpoBuii
KOHTPOJIb

3amk
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Jucunniaina

IIpoekTyBaHHA NMPOrpamMHOro 3ade3nev4eHHs: TEXHOJIOTil
nu(poBUX IBIHHUKIB

Kadenpa

ITporpamuoro 3a0e3nedeHHs] KOMIT IOTEPHUX CUCTEM

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemecTtp

O0cHAr AMCHUILTIHA

150 rox. - 5 kpenutiB EKTC
18 ron. nexmii, 18 rox. madoparopHi, 114 roa. camocTiiina po0OoTa.

MoBa BUKJIaJaHHSA

YkpaiHcbKa

Bumoru 1o mouarky
BHBYECHHS

Jlns ycnimHOTo BUBYEHHS AUCHUILTIHN «[IpO€KTyBaHHS MPOTpaMHOTO
3a0e3medeHHsT TEeXHOJIOTii IU(POBUX JBIHHUKIB» HEoOXiaHI 0a3oBi
3HAHHS 3 IPOTPaMyBaHHS Ta MOJICTIOBAHHS CHCTEM.

IIlo Oyne BUB4aTuCH

- Texnonoris uppOBUX BIHHUKIB;

- TEOpPETHUYHI OCHOBU IOJAHHS Ta OOpPOOJICHHS NaHUX IUGPOBUX
IBIMHUKIB;

- TmporpaMHe 3a0e3MeueHHs TEXHOJOT1i U(PPOBUX IBINHHKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

Hudposuit nBiiHUK sBIsie co000 MOAENb (i3UYHOTO 00’€kTa abo
nporiecy ((pi3MIHOTO IBIMHKKA), sIKa SKHAUTOBHIIIE BigoOpaxae HOro
XapakTepucTUKN y nuHamimi. TexHomoris mmdpoBux IBIHHKIB
nepenbavae mojaHHsA, oOpOOJIEHHS, MaHINMYJIIOBAaHHS yciMa JaHUMH,
0 XapakTepu3ylTh (PI3UYHOrO ABIMHUKA, Ta OTPUMAHHS TMEBHHX
KOMITOHGHT [HMX JIaHUX [0 Mipl BHHUKHEHHS TMOTpeOM y HHUX MpHU
BUDIIICHH] 3a/Jad aHali3y Ta TMPOTHO3YBaHHS CTaHy (i3HUHOTO
JBIMHMKA, ONTUMI3AIli MpoIeayp KepyBaHHS (I3UYHHM JABIHHUKOM
tomo. TexHosoris 1MQPOBUX JBIHUKIB BH3HAHA OJHIEID 3
NEPCIEKTUBHUX TEXHOJOTIM Il 3aCTOCYBaHHS Y PI3HUX Talry3sx
JIIOJICHKOI SIIBHOCTI.

Yomy Mo:xHA [Ticns  3acBoeHHs  guctuiuliHd  «[Ipo€KTyBaHHS — MPOTrpamMHOrO
HABYMTHCS 3a0e3medeHHsT TEeXHONOrii Uu(ppoOBUX JBIHHHKIB» pe3yjibTaTaMH
(pe3yabTaTn HaBYaHHS €3HAHHS:
HABYAHHA) — TPUHIUIIB CTBOPEHHS HU(PPOBUX JBIIHUKIB;
- BUAIB MU(PPOBUX ABIWHUKIB JOCITIKYBaHUX 00’ EKTIB;
- TEOPETUYHHUX 3acaj] TEXHOJIOTIi U(PPOBUX JABIMHHUKIB,
- BHUMOT J0 MPOTPaMHOTO 3a0e3IMeUeHHs TEXHOJOTil IU(POBUX
IBIMHUKIB;
— TPUHIIMITB MIPOEKTYBaHHS MIPOTrPaMHOTO 3a0e3neYeHHs
TEXHOJIOT11 IIM(PPOBUX BIHHUKIB;
Ta yMIHHS:
- a”ami3yBaTh OCOOJMBOCTI 00’€KTa JOCTIJKEHHS Ta (OpMYBaTH
BUMOTH [0 TPOrPaMHOrO 3a0e3MedYeHHs [JIi  CTBOPEHHS
(pPOBOro ABIIHUKA EBHOTO 00’ €KTa JOCIIHKEHHS;
- TPOEKTYBATH apXiTeKTypy  IPOrpamMHOTO 3a0e3neYeHHs
TEXHOJIOT11 IIM(PPOBUX BIHHUKIB;
— TIPOEKTYBaTH KOMIIOHEHTH TPOTPaMHUX IPOAYKTIB Ha OCHOBI
TEXHOJIOT11 IIM(PPOBUX JIBIHHUKIB.
Sk Mo:kHA - Po3p’s3anHs  ckimagHMX  3aad  npodeciiiHOi  AisUTBHOCTI,
KOPHUCTYBATHCH NoB’s3aHOI 13 PO3pPOOJIEHHSIM  NPOTPaMHUX  CUCTEM i3

HA0yTUMM 3HAHHSAMH
i yMiHHAME
(KOMIIETEHTHOCTI)

3aCTOCYBaHHSM TEXHOJIOT1T IU(DPOBUX NBIHHUKIB;
- TPOEKTYBaHHS apXiTEKTypH TPOTPaMHOro 3ale3redeHHs s
CTBOPEHHS ITU(POBOTO ABIHHUKA MIEBHOTO 00’ €KTA JOCIIIKEHHS.

Indopmauniiine

Cunabyc
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3a0e3meyeHHs EnexkTpoHHMI KOHCIIEKT JIEKIiH

CemecTpoBuii 3amik
KOHTPOJIb

14




Jducuurutina MeToau mo0y10BU NPOrPAMHUX 3aC00iB /151 MATPUYHHUX
00uYNCIeHb

Kadenpa [TporpamHuoro 3abe3nedeHHs KOMI IOTEPHUX CHCTEM

PiBen» BO Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemecTtp

O0cHAr AMCHUILTIHA

150 rox. - 5 kpenutiB EKTC
18 ron. nexmii, 18 rox. madoparopHi, 114 roa. camocTiiina po0OoTa.

MoBa BUKJIaJaHHSA

YKpaiHCbKa

Bumoru 1o mouarky
BHBYECHHS

ba3oBi 3HaHHS 3 BUIIOT MAaTEMAaTHUKH, IPOTrPaMyBaHHSI.

Illo Oyne BuB4YaTHCA

- Metoau po3B’si3aHHS YaCTKOBOI MPOOJIEMH BJIACHUX 3HAYCHb,
- METOJY PO3B’sI3aHHS MOBHOI MPOOJIEMHU BJIACHUX 3HAYCHD,
- METOJl BHMKOHAHHSA CHHTYJISIPHOTO PO3KJIAJEHHS MPSIMOKYTHOL
MAaTpHIIi;
- METOJIY anpoKCHUMaIlii TaOIMIHO-3a1aHNX (DYHKIIIH;
METOAM MPOTPAMHOTO PO3B’sI3aHHS CUCTEM HEJIHIHUX PIBHSHB.

Yomy 1e MatpuyHi OOYHCIIEHHS € BaXJIMBOIO CKIJIAJIOBOIO y HIMPOKOMY KOJII
nikaBo/Tpeda JOCIIJIKEHb, TOMY PO3pO0JIEHHS IPOTPaAMHHUX 3aC001B JJIi MATPUUHUX
BHBYATH o0uKcIieHb MOKe OYTH KOPUCHUM 0araThoM acIipaHTaM.
Yomy MoKHA - AmnanmizyBaTh TpOrpaMHi METOAM BHKOHAHHS  MaTPUYHUX
HABYHUTHCHA OOYHCIICHD;
(pe3yabTaTn — aHaJi3yBaTH Ta OLIHIOBATH MOXUOKH MPOBEAECHUX OOUMCIIEHBb HAJ
HABYaHHS) MaTpPULIIMU BETTUKOT pO3MIPHOCTI;
- BUKOHYBaTH BHOIp HEOOXiTHMX MaTeMaTHMYHHX Ta MPOTPaAMHUX
GyHKIIIA 17151 O3B’ I3aHHS MIOCTABIICHOT 3a/1a4i;
-  po3po0IIATH Ta €(PEeKTUBHO 3aCTOCYBAaTH MPOTPaMHI TOJATKH JJIs
YHCEIbHOI0 PO3B’sI3aHH MAaTPUYHMX 3a/1a4.
Sk MokHa — IlpoexTyBaHHs cHCTEM  KOMIT'IOTEPHOI ~ MaTeMaTHKU  JAJs
KOPHUCTYBATHCH BUKOHAHHS MAaTPUYHUX OOYHCIICHB;

HA0yTMMH 3HAHHAMH
i yMiHHSIMM

- BUKOPUCTAHHA CyYaCHUX MAaTCMAaTUYHUX MMaKETIB.

(KOMIETEHTHOCTI)

Indopmauniiine Cunalyc

3a0e3meYeHHs EnekTpoHHMIT KOHCIIEKT JIEKITif
CemecTpoBuii 3amik

KOHTPO.JIb
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Jucuuniaina

O0UYnCJII0BAJIBLHI CHCTEMH BUCOKOI TOTOBHOCTI

Kadenpa

CHCTEeMHOTO NPOrpaMyBaHHS 1 CIIEIiaJli30BaHUX KOMIT IOTEPHUX CUCTEM

PiBens BO

Tperiit (PhD)

Kypc, cemectp

2 kypc, 4 cemecTp

Ob6csr 150 rox. - 5 xpenutiB EKTC

18 rox. nekuii, 18 rox. nabopatopHi, 114 roxa. camocriiina pobora.
Mosa VYkpaiHceka
BUKJIAIAHHSA
Bumoru a0 3HaHHS Ta PO3YMIHHS NPUHLHUIIIB, KOHIEMIII Ta TEXHOIOT1H mo0ya0BH
NOYaTKYy cucTeM OOpOOKH JTaHUX;
BUBYEHHS
IIlo Oyne METO/HM, 3aCO0M Ta MPOIIECH aHaAi3y, MOACIIOBAHHS, TPOEKTYBAHHS Ta
BHBYATHCS KOHCTPYIOBaHHS po3nojsieHux cucrteM o0pobku ganux (PCOJ)
Yomy ne [MuTanHa MpPO BUKOPUCTAHHS PO3MOAUICHUX CHUCTEM OOpOOKM NaHHX CTallo
nikaBo/Tpeda aKTyaJIbHUM 3 MOSIBOIO MOTYKHUX OOUYUCITIOBATBHUX CUCTEM 3 PO3MOIUICHUMU
BUBYATH pecypcamu B MeKax OJTHOTO KOMITHOTepa (0aratosiiepHi CUCTEMH ), TOKATbHUX

KOPIOPATUBHUX 1 30BHIMIHIX (pEerioHATBHUX 1 TJIO0ATIBHUX ) MEPEXK, KIaCTEPIB,
TEXHOJIOTIM MOMHIyKy 1 0araTOBUMIpHOTO aHami3y AaHuX, Po3BUTKOM Web-
TEXHOJIOTIH .

3aranpHa iH(poOpMaTH3alis YIPaBIIHCHKUX Ta BUPOOHHYMX OpraHizaiiil MiHse
cam miaxig go Buxkopuctanas PCO/JI. 3 3aco0y HakonmuueHHs AaHUX MPO iX
nisuibHicTs  PCOJl  mepeTBOproeTbcss  Ha  IHCTPYMEHT  IiJBUIIEHHS
e(heKTUBHOCTI YIpaBITIHHS PO3MOIIICHUMH oprasizamisiMu Ta
BUpOOHUIITBAaMH. BOHA MPUCKOPIOE MpOLEC aHATNITUYHOI OOpOOKM JaHUX Ta
HaJga€ pPI3HOCTOPOHHIO  1H(OpMaIi0 Uil  TPUUHATTA  pillleHb, a
KUTTE3IATHICT,  OpTaHi3amiii  30UTBIIYEThCS 32 PaXyHOK  ITi/IBHIIEHHS
e(eKTUBHOCTI pillleHb, M0 NPUHMAIOTHCS HAa OCHOBI iH(OpMaIlii, HagaHOT
PCO/I, Ta MOXIHMBOCTI ONEPaTUBHOTO CIUIKYBAaHHS 3 JI€EBUMH 0COOaMHU
OTOYYIOUOTO CEPEIOBHUIIIA;

Hi oxgna reorpagiuno po3cepmxeHa oprasizallis CbOroAHI HEe MOXe ICHYBaTH
6e3 epextuBnoi PCO/I.

Cyuacna PCOJI mae ckmagHy O6araTopiBHEBY CTPYKTypy. li OCHOBY
CKJIaJIAlOTh 1HTETPOBAaHI Ta PO3MOIUICHI pemsiiiiHI Ta 00’ €KTHI 0a3W JTaHUX,
IHTEerpoBaHi Ta poO3MoiJieHi 00’ €KTHO-OPIEHTOBAHI MPOTrpaMHi KOMIIOHEHTH Ta
3aco0M BiITAJICHOTO JIOCTYITY 70 iH(pOpMaIIii.

BuBueHHs 1i€i MUCIUIUTIHM HAJla€ KOMIUICKCHE YSBIEHHS MpPO Pi3HOOIUHI
TEXHOJIOT1T Ta 3aco0H, M0 BHUKOPHUCTOBYIOTHCS Ha KOXXHOMY piBHI
MOJICNIIOBaHHS, MpoekTyBaHHs Ta peamnizauii PCOJ[ 1 mo3Bonse n0cTOWHO
MpeACTaBISITH ceOe Ha HalOlmpomy cermenTi I T-puHKy mparti;

Creriasiicté B Tajiy3i aHaji3y, MOJEIIOBaHHA, MPOEKTYBAaHHS Ta peanizamii
PCO/l xopuCTyIOThCS TIIBUIIEHUM TOMMUTOM Ha PUHKY mparii, a cami PCOJ]
MOCTIHO PO3BHBAIOTHCS T4 OHOBIIOIOTHCS 1 BHUMAararoTh BiJ] pO3pOOHHUKA
BOJIOJIIHHSI HAOUTBIN cydyacHUMH [T TEXHOIOTISIMHU.

Yomy MoxHA
HABYUTHCH
(pe3yJbTaTH
HABYAHHSI)

— anamizyBatu Bumoru 10 PCO/L;

— obupatu MeTonu Ta 3aco0M aHami3y, MOJEIIOBAHHS Ta MPOEKTYBaHHS
PCO/I BigmoBigHO 10 BU3HAYEHUX BUMOT;

— BHWKOHYBAaTH TIOBHHH IIMKJI 3aXOJliB 3 aHall3y, MOJCIIOBaHHSI Ta
npoekryBanHs PCO/] BinnoBiHO 10 BU3HAYEHUX BUMOT;

— o0uparu 3aco0M Ta BUKOHYBATH IMOBHHI ITUKJI 3aXO0[iB 3 KOHCTPYIOBAHHS
— po3poboku, PCOJI;
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— 3abe3meuyyBaTH BIAMOBIAHICTH CIpoekToBaHUX Mozenei Ta Bciei PCOJ]
JI0 peaiii KoMIaHii, mo miasrae iHhopMaTu3aiii

Ik MoOsKHA — MOJICNIOBATH Ta OINTHUMI3yBaTh Oi3HEC-TIPOIECH Ta TOTOKH JaHHX
KOPHCTYBATHCSH KOMIIaH1;
HA0yTUMH — MopemoBatu Ta mpoektyBatu PCO/I 3acobamu UML;
3HAHHSAMM i — Oynysaru joriuHi Ta (Gi3UdHI MOJIET PEeNAiHNX 0a3 TaHUX;
YMiHHAMH —  OynayBatu JOT1YHI MOZEINI 00’ €KTHUX 0a3 TaHUX;
(KOMNETEHTHOC | _  pyopyRaTn Ta BUKOPHCTOBYBATH 00 €KTHO-pENAIiiHE BiLOOpAKEHHS
Ti) TAaHUX;
—  MAaHIMyJIOBaTH JaHUMU B IIEHTPATI30BaHUX Ta PO3MOJIICHUX Oa3ax
JIAaHHX;
—  CTBOPIOBATH Ta BUKOPHUCTOBYBATH 00’ €KTH JOCTYITY JIO IaHUX;
— po3BUBaTH Ta po3iuproBatu ¢pyHkuioHan icayroui PCO/I;
—  cynpoBopKyBaTH Ta Tpanchopmysaru icaytodi PCOJ]
Indopmaniiine | Cunalyc
3a0e3meyeHHs1 | ENEKTpOHHUN KOHCIIEKT JICKIIii:
http://fpm.kpi.ua/archive/
CemectpoBuii | 3amix
KOHTPO.JIb
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Jucuumniaina

BigmoBocTiiiki 6araronpounecopHi cucreMu

Kadenpa

CHCcTeMHOTro MpOorpaMyBaHHs 1 CEIiaTi30BaHUX KOMIT IOTEPHUX CHCTEM

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 xypc, 4 cemecTp

O6csaraucummai | 150 ron. - 5 xpenutis EKTC

HH 18 rox. nexkii, 18 roxa. mabopatopHi, 114 roz. camocriiina po6ora.

Moga VYkpaiHcbka

BUKJIA/IAHHA

Bumoru 1o 3HaHHS Ta PO3YMIHHS NPUHIUIIB, KOHIETIN Ta TEXHOJOTiH Mo0y10BH
Mo4YaTKy O0YHCITIOBAIBHUX CHCTEM;

BHUBYEHHS

Ilo oyne MeTtoau, 3aco0u Ta Mpoliecu aHasi3y, MOJCIIOBaHHS, IPOEKTYBAHHS Ta
BHBYATHCSH KOHCTPYIOBaHHS BiIMOBOCTIHKNX o0uncmoBaibHuX cucteM (BOC)

Yomy e [TutanHs BiAMOBOCTIHKOCTI oOunctoBaabHUX cucTteM (fault-tolerantsystem)
nikaBo/Tpeda CTaJl0O AaKTyaJlbHUM 3 TIOSBOI0 MOTY)KHUX OOUYMCIIOBAJIbHUX CHUCTEM 3
BHBYATH PO3MOJIIJICHUMH pecypcaMu B MeKaxX OJHOro Komm'toTepa (6araTosiiepHi

CHCTEMH), JIOKAJIbHUX KOPHOPATUBHUX 1 30BHIINIHIX (periOHaIbHUX 1
I00ANBPHUX) MEpPEeX, KIACTepiB, TEXHOJIOTIM TOIIyKy 1 0araTOBHMipHOTO
aHaIi3y JaHuX, pO3BUTKOM Web-TeXHOIIOTiH .

Oco0611BO BOHO aKTyalbHO JJI Oi3HECY, Jie IOMUJIKA B poOOTi cucteMu abo

HDK 3HAUHUMH (piHAHCOBUMH BTPATaMH.

Bkpaii cunbHO BiJ Takoro poay apapiil crpaxaae ¢iHaHcoBa 1HAYCTpi,
TOJIMHY HETIPAIe3JaTHOTO MPOCTO0 SIKOT MOXKe O0UYHCITIOBATHCS MiTbIHOHAMH
7071apiB 30UTKY.

3arpo3IUBUMHM IS KUTTS 1 3JI0POB’S JIFOACH € TTOMHJIKH B POOOTI CUCTEMHU
VIPaBIiHHSA SJIEPHUMHU 00’ €KTaMH, XIMIYHUMH BUPOOHUIITBAMH, aBialliiHIM
PYXOM 1 T.II.

Takum uymHOM TmOTpeba B BHUCOKOHAAIMHMX O€3MEYHHX CHCTEMax
3yCTpiYaeThCsl TaM, JIé MOBa #jae mpo 3001, MO TATHYTH 3a CO0OI0,
KaTacTpo(iyHi HACTIIKK Pi3HOI TPUPOIH.

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

Icnye nBa ocHoBHuX Hampsimku npu mobymoi BOC. Ilepmmii cmoci6 -
BUKOPUCTaHHA TiJIbKM BIAMOBOCTIHKMX KOMIIOHEHTIB, KOJHU KOXEH
KOMITOHEHT CHUCTEMHU MOXKE€ MPOJOBXKYBAaTH CBOE (DYHKI[IOHYBaHHS, HaBITh
SIKIIO OJMH a00 KiJbKa MiIKOMIIOHEHTIB CUCTEMH, BUXOMATH 3 Jany. Jpyruit
croci6 1e po3poOka MeToAiB, MO0 TapaHTyloTh mobOyaoBy BOC 3
KOMIIOHEHTIB, SKi HE€ € BIIMOBOCTIHKMMH. Y TaKMX CHCTEMax
BIJIMOBOCTIWKICTh peaii3oBaHa 3a pPAaxXyHOK BBEACHHS HAIMIPHOCTI 1
pPO3POOKM  CIEIIaThbHOTO  MPOTPAMHOTO  3a0€3MEYEHHS, EJIEMEHTHHX
B3a€EMO3B'SI3KIB 1 AITOPUTMIB (DYHKITIOHYBaHHS.

B pamkax npyroro cnoco0y po3pi3HSIOTh:

— amapatHy HagMipHicTh (HardwareRedundancy) - pe3epByBaHHS;

— mporpamHy HaaMipHicTh (SoftwareRedundancy) — 06poOka ogHuX 1 THX
K€ JIaHWX PI3HUMH TporpamMaMd 1 TOPIBHSHHSA I1X pe3yJbTaTiB Ta
BUKITIOUEHHSI CIOTBOPEHHS PE3ybTaTIB;

— iHopMamiiiHy  HaIMIPHICTh (InformationRedundancy), KOJIN
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MOBITOMJICHHS TIEPEIal0ThCsl OaraToOKpaTHO;

tuMyacoBa HaaMipHicTh (TimeRedundancy) - BUKOpUCTaHHS TEBHOI
YaCTUHHU TPOAYKTHBHOCTI KOMIT'IOTEpA JUIs KOHTPOJIO 32 BUKOHAHHSAM
IporpaM Ta BiTHOBJIEHHS OOYHMCIIOBAJIBHOTO IPOLECY, HANPUKIAL, 3
NOABIMHMM a00 TOTPIHHUM TPOPAXyHKOM Ha OOYHCITIOBAJIBHIN
MaIIHHi.

CrernianicTi B raiy3i aHaji3y, MOJEIIOBaHHS, MPOEKTYBAHHS Ta peaji3aril
BOC kopucTtyroThCs MIIBUIEHUM IMOMUTOM Ha PUHKY mpaii, a cami BOC
MOCTIHHO PO3BUBAIOTHCS Ta OHOBIIOIOTHCS.

Yomy Mo:xHA

anamiizyBatu Bumoru 10 BOC;

HaBYNTHCH — o0mpartu MeToAM Ta 3acO00M aHalli3y, MOJEIIOBAHHS Ta MPOSKTYBAHHSI
(pesyabTaTn BOC BiamoBigHO 10 BUBHAYEHUX BUMOT;
HABYAHH) — BUKOHYBAaTH TIOBHHMM IIMKI 3aXOAiB 3 aHaji3y, MOJICIIOBAHHS Ta
npoektyBaHHs BOC BiAMOBiTHO JO BU3HAYEHUX BUMOT
— obOumparu 3acobM Ta BHUKOHYBAaTH TIOBHUM IHMKJI 3aXxOdiB 3
KOHCTpYIOBaHHS — po3pobku, BOC;
— 3abe3mevyBaTH BIAMOBIAHICTh CHpOEKTOBaHMX Mojeneld Ta Bciei BOC
JI0 pealii KOMIaHId Ta 00’€KTiB, MO MOTPEeOYIOTHh BIIMOBOCTIHKOCTI
00YHCIIIOBAILHOI CHCTEMU
Ik MOKHA — MOJCNIOBATH Ta aHAI3yBaTH TMOBEIIHKY KOMMAaHIA Ta 00 €KTIiB, IO
KOPHUCTYBATHCH notpedytots BOC;
Ha0yTHMH —  MoJenoBaTH Ta nmpoekryBatu BOC;
3HAHHSAMH i — BuOHWpatu abo0 KOMOIHYBaTH CMOCOOMW ITiIBUIIEHHS B1JMOBOCTIHKOCTI
YMiHHSAAMH CHCTEM,
SKOM“eTe“THOCT —  wmogepuizyBath BOC 3 MeTOI0 IiABUIIEHHS iX BiAMOBOCTIMKOCTI;
i) — TPOBOJAMTH EKCIUTyaTallilo, CYHNPOBO/DKYBAaTH Ta  TpaHc(opMmyBaTu
icaytoui BOC
Indopmaniiine Cunabyc
3a0e3ne4YeHHs EnexTpoHHMIT KOHCTIEKT JEKITiH:
http://fpm.kpi.ua/archive/
CemecTpoBuii 3amik
KOHTPOJIb
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Jucuuniina

JeunenTpasizoBaHi 3aCTOCYHKH

Kadenpa

[TporpamHuoro 3a0e3nedeHHs B EHEPreTHUlll

PiBensr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Ob6csr 150 rox. - 5 xpenutiB EKTC
18 rox. nekuii, 18 rox. nabopatopHi, 114 roxa. camocriiina pobora.
Moga Ykpaincbka
BUKJIAIAHHA
Bumoru no ba3oBi 3HaHHA 3 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYyBAaHHS, KOMII IOTEPHHUX
NMo4YaTKy MEpEK.
BHBYEHHS
Ilo Oyne Texnomnoris Blockchain y mii. Illo Take Bitcoin. I1{o Take neuenTpainizoBaHi
BHBYATHCSH 3actocyHkH. [linTpuMyBanbHi TexHOJOTrIl. 30epiraHds TaHUuX Oe3MocepeaHbO
B JIaHITIOKKaxX OyokiB Bitcoin. Exocucrema ycmimmHMX JENEHTpaTi30BaHUX
3actocyHkiB. Haimo i sik 6ynu crBopeni OpenBazaar i Lighthouse.
Yomy 1e Huni axtuBHO (opMyeTbcs HOBa MOJENb CTBOPEHHS MaciuTaboBaHUX 1
nikaBo/Tpeda e(eKTUBHHX 3aCTOCYHKIB, OCHOBH SIKOT OYJIM 3aKJajieHi TexHooriero Bitcoin,
BHUBYATH

0 BKJIOYAE KpUNTOrpadiuyHy PEECTpaliio yroJ, MOACIb 3 OOMEKEHUMH
pecypcaMu 1 TipUHTOBI TeXHOJOTii. BKa3zaHi XapaKTEepUCTHKH TOCITY>KUIN
BIJIMMPAaBHOIO TOYKOK JIII CTBOPEHHS HOBOTO THUIy MPOTPAMHOTO
3a0e3meueHHs, W0 Jictano Ha3By "JleneHTpanizoBaHi 3acTOCYHKH'.
JlenienTpamizoBaHi 3aCTOCYHKHM THYUKIIIE, MPO30pille, HaIIWHINIE 1 MaTh
OispIlle MOTHBYIOUY OpraHi3alilo, HDK CydacHE MporpaMHe 3a0e3nedyeHHS,
CTBOpPEHE 13 3aCTOCYBaHHSIM TpaauIiiHux wmomeneit. Ile kypc, skwmii
JIOTIOMO>K€ 3PO3YMITH 11i 3aCTOCYBAaHHS 1 HABUUTHUCS PO3POOIIATH iX.

Yomy Mo:xHA

Peanizarisi menentpanizoBanoi Bepcii Twitter. Mexanizm BitSwap B IPFS.

HABYHUTHCHA HenentpamizoBanmii  Twitter.  Anamiz  mpoOnem  Oe3meKku,  SKUMU

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

HABYAHHA) JI0Ka3y BUKOHAHHS pPOOOTHM TIPH CTBOPEHHI HOBOTO KOPHUCTyBada st
MEepEeBIPKH MOTO 1MEHTUYHOCTI MICIS PEECTpallii, I BiABEPTaHHS aTaKH
Cubinm i 6araro 1o iHie.

Sk moxHa Ckopucraiitecs UM KypcoM sIK TPaMIUTIHOM JIO CTBOPEHHS BalllMX BJIACHUX

KOPHUCTYBAaTHC | 3aCTOCYBaHb, BUKOPHCTOBYIOUHMX TexHoJjorio Blockchain.

1 HA0OyTUMH
3HAHHAMM i
YMiHHSAAMH
(KOMIIETEHTHOC
Ti)

Indopmauniiine
3a0e3meYeHH s

Cunabyc
EnexTpoHHMI KOHCTIEKT JEKIIIi

CemecTpoBuii
KOHTPOJIb

3amk
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Jucuuniina

MarteMaTH4Hi MeTOAH iH(POPMAIHHUX CHUCTEM

Kadenpa

Indopmarrku Ta mporpamMHoi iHXeHePiT

PiBensr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Ob6csr 150 rox. - 5 xpenutiB EKTC
18 rox. nekuii, 18 rox. nabopatopsi, 114 rox. camocriiina po6ora.
Moga Ykpaincbka
BUKJIAIAHHA
Bumoru no ba3oBi 3HaHHS 3 TUCKPETHOI MaTeMaTHKH, T€opil HMOBIPHOCTEH, IITYYHOTO
NMo4YaTKy THTENIEKTY Ta MOJICITFOBAaHHS CUCTEM.
BHBYEHHS
Ilo Oyne - Kuacudikariis, anamni3 Ta mporHo3yBaHHs YaCOBHUX PS/iB;
BHBYATHCSH — aHaJi3 Ta BUSABJICHHS aHOMAJIill B YaCOBUX psIax;
- OCHOBM MareMaThyHoi Teopii ¢pakrtaniB, L-cucremu, reHeparis
¢dpakraniB Ta ppaKkTaIbLHUX KJIACTEPIB;
- (paxTanapHi 4acoBi psu 1 ppaKkTabHA PO3MIPHICTD.
Yomy e - BinbmicTs nporueciB pizHOT NIPHUPOOH OMUCYIOTHCSI YAaCOBUMH PSAaMU 1
nikaBo/Tpeda (b pakTalbHUMHU YaCOBUMHU psilaMu O€3M0CePETHbO;
BHBYATH - BUKOPUCTaHHS MAaTeMaTHYHUX METOMIB s TeHepalii, aHamizy i1

MIPOTHO3YBAaHHS JTUHAMIYHUX TPOIECIB B 1H(POPMAIIHHO-YIPABISIIOUNX

cucTeMax.
Yomy mMoxkHA - 3acTocoByBaTH MaTeMaTU4YHI METOAM aHaNII3y (pPaKTaTIbHOCTI YaCOBUX
HABYMTHCS psniB;

(pe3yabTaTn — 3aCTOCOBYBaTH MaT€MaTHYHI METOIM ISl TIPOTHO3YBAHHS JUHAMIYHUX
HABYAHHS) IPOIIECiB Pi3HOT MPUPOIH.

Sk Mo:kHA - Po3poOnsti mporpamHe 3a0e3nedyeHHs MAaTeMaTUYHUX METOJIB IS
KOPHUCTYBATHCH reHepanii, aHamily 1 NPOTHO3YBaHHS YaCOBHX pAIIB JTUHAMIYHHX
HA0yTHMH MPOLECIB PI3HOT MPUPOAH;

3HAHHSIMU | — aHaJi3yBaTH 1 BUSBIATH aHOMAJIbHY MOBEIIHKY JUHAMIYHHX IPOLIECIB 3
YMiHHSMU BUKOPHUCTAHHAM (ppakTaibHUX MiAXO/IB, JIHTBICTUYHOTO
(KOMIIETEHTHOCT MO/JICITFOBAHHSI.

i)

Indopmauniiine | Cunmalyc

3a0e3meyeHHs EnexkTpoHHMI KOHCIIEKT JIEKIiH

CemecTpoBuii 3amik

KOHTPOJIb
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