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IHCTPYKLiA KOpUCTyBauam Katanory

1. KinbKictb i obcar (y Kpeautax EKTC) HaBYaNbHUX AUCUMNAIH, AKI MOXKe 06paTu acnipaHT
(BMbBipKOBUX ANCUMNNIH) BU3HAYAETbCA HaBYa/IbHUM MNAaHOM, a came Aansa 3 cemectpy — 5
KpeauTis (0AHa Ancumnnida), ana 4 cemecTtpy — 5 KpeauTis (ogHa gucumnaiHa).

2. Mpoueaypa Bnbopy acnipaHTamMu HaBYaIbHUX AUCUMNNIH 3 P-KaTanory peanisyerbca Yyepes
cneujianizoBaHy iHpopmaLiliHy cuctemy YHiBepcuTeTy my.kpi.ua Ta BKAKOYAE TakKi eTanu:

2.1 PeecTpauifa acnipaHTa B my.kpi.ua

2.2 3piCcHeHHA acnipaHTOM BUBOpPY AUCUMNAIH

2.3 MiaTBepAKeHHs acnipaHTy Moro BM6opy HaBYanbHUX aucumnaiH i3 ®-Katanory.

2.4 OnpautoBaHHA pe3ynbTaTiB BMbOpy pgucumnnid (dikcauia pesynbtaTie BubOpy) Ta
nepegaya gaHux ANa KopeKuii iHAMBiAYyaNbHMUX HAaBYaAbHMX NJIAHIB acnipaHTiB.

3. Y pa3i HemoXnAunBocTi GOpPMyBaHHA aKaZeMiuyHOi rpynu ans BMBYEHHA NeBHOI BMOIpKOBOI
AVUCUMNANIHM, acnipaHTaM HaAA€ETbCA  MOXAMBICTb  3A4IMCHUTM  MOBTOPHWUI  BUOGIp,
NPUEAHABLUMCD A0 BXKe CGOPMOBaHUX HAaBYAIbHUX TPy.

4. AcnipaHT, AKMMA 3HEXTyBaB CBOiM npaBom Bubopy, byae 3anMcaHU Ha BUBYEHHA TUX
AVCUMNANIH, AKI 3aBigyBay BUNYCKOBOI Kadenpu BBarkaTMme MOTPIOHMMM Ana onTumisauii
HaBYaNbHUX rPYN i NOTOKIB.

5. AKwo 3006yBay i3 NOBa)KHOI NPUUYMHU He 3Mir obpaTM AUCUMNAIHM BYacHO, abo BUABMB
NOMWIKY LWOAO0 CBOrO BONEBUABJIEHHA, BiH 3BEPTAETLCA A0 AEKaHaTy i3 3aABO0 ANA 3anucy
Ha BMBYEHHA 0OPaHMX HUM AMCUMNAIH, HaAaBLWKM AOKYMEHTIB, AKi 3aCBiAYYOTb NOBaXKHICTb
NPUYMH. 3aABa Ha 3MiHy BMbGIpKOBOI AucumnaiHM y chopmoBaHOMY iHAMBIAYaNbHOMY
HaBYaNbHOMY MAAHI Ma€E NOAAaBaTUCA He Mi3Hile HiX 32 MicAub A0 NOYaTKy cemecTpy, B
AKOMY BUKNAAAETbCA LA AUCUMMNANIHA.

6. He gonyckaetbcA 3MiHa 06paHUX AMCUUNAIH NICAA NOYATKY HAaBYAaNIbHOrO CEMECTPY, B AKOMY
BOHW BUKNAAAOTbLCA.

7. O6paHi acnipaHTOM HaBYaNbHi AUCUMNAIHM 3a3HAYAETLCA Yy WMOro iHAMBIgyanbHOMY
HaBYaNbHOMY NNAHI.


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

d-Katanor

Aucyunninu dna 2 Kypcy (8ubip nepwokypcHukamu)

NoTpibHo 06bpaTtn 10 KpeauTiB 3a pik: 3- cemecTp: 5 Kpegutis; 4- cemecTp: 5 KpeguTis.

. . Kin-tb CemecTtpoBa
Ne Ha3Ba HaB4YanbHOI AUCUMNNIHN Cemectp . .
KpeauTis arecrauin

1. | TexHonorii BipTyanisauii Ta XMapHUX 3 5 3anik
obuncnens (IM1)

2. | FeTeporeHHi po3noaineHi 6asun gaHux (ICT) 3 5 3anik

3. | MynbTnareHTHO-OpiEHTOBaHe 3 5 3anik
nporpamysaHHs (IMI)

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

5. | MpoeKTyBaHHA NPOrpaMHO-KOHIrypoBaHmXx 3 5 3anik
mepex (OT)

6. | MpPOEKTYBaHHA NPOrpaMHOro 3abesneyeHHsA 4 5 3anik
TexHonorii yudposmx asinHukis (NM3KC)

7. | MeTogum nobyaosm nporpamHmx 3acobis 4 5 3anik
AN MaTpuuHMUX obumncneHs (M3KC)

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

9. | BigmosocrTinki 6baratonpoLecopHi cuctemm 4 5 3anik
(CNCKCQ)

10. | AeueHTpanizoBaHi 3actocyHku (HHIATE) 4 5 3anik

11. | MatemaTnuHi meToam iHGOPMALLIMHUX 4 5 3anik

cuctem (101)




AHoTauii BUbipKoBUX ancumnniH

Jucumiiina TexnoJorii BipryaJizamii Ta XMapHHX 004HCJICHb
Kadeapa [HpopMaTHKHU Ta MPOrpamMHOi iHKeHepii
PiBens BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oocar

5 kpeautiB EKTC

JTUCHUILTIHA
Moga VYkpaiHcbka
BHKJIA/IAHHS
Bumorn xo YcninHoMy BUBUYEHHIO NUCHUIUTIHE « TexHomorii BipTyamizarii Ta XMapHHX
MO4YaTKy Oo0YMCIIeHb» Tepeaye BHBUEHHS AUCHUIUIIHM  «DopMmalibHI  METOIH
BHBYCHHS MPOTpaMHOI iHXKEHEepil» HaBYAILHOTO IIaHY MiArOTOBKH JOKTOPIB (imocodii
3a cnenianbHicTiO 121 [HKeHepis nporpaMHOro 3a0e3nedeHHsl.
IIlo Oyxe - OCBOEHHS TEOPETUYHMX TMOHATH 1 TPAKTUYHUX HABUUOK Yy Traiysi
BHBYATHCSH po3po0ienHs i ekcruryaTauii ingpactpykrypu LHO/;
- O3HAHOMJIGHHS 3 CYYaCHMMH METOJaMU 1 TEXHOJOTISIMH YIPaBIiHHSA
BIPTyaJIi30BaHUMH 1 XMapHUMHU CUCTEMAaMU;
- HaO0yTTs1 HaBu4oK mnoOynoBu IT-iHdpactpykrypu ans LHOJ] Ta xmapHux
CepeIOBHIIL
Yomy e Meta  BHBYEHHS  JTUCHMIUIIHM -  HAOyTTs  KIIOYOBUX  (PaxoBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABMYOK 3 TEXHOJOT1l
BUBYATH BipTyamizaiii Ta XMapHUX oOumcieHb. [IpenMeTomM BUBUEHHS TUCIUILIIHU €

METOM 1 TEXHOJIOTI] yNpaBIIiHHS BIpTyali30BaHUMH 1 XMapHUMHU CUCTEMaMH,
3acobOu noOynosu IT-iHppacTpykTypu nentpiB oopodaenns nanux (LLOJ]) Ta
XMapHHUX CEPEIOBHILL.

Yomy mMoxHa

OTtpumani B pe3ynbTaTi 3acBO€HHs qucuuiutinu «TexHonorii Bipryamizamii Ta

HABYUTHCS XMapHHUX O0YMCIIEHBY TEOPETUYHI 3HAHHS Ta MIPAKTUYHI YMIHHS MOXYTb OyTH
(pe3ynbTaTH KOPHUCHI JUTsl TPOBEACHHS HAYKOBHUX JOCIIPKEHB 32 TEMOIO JTUCepTaLlii.
HABYAHHS)

SIk Mo:KHA [Ticns 3acBoeHHs qucHUILTIHU « TeXHOMoriT BipTyani3allii Ta XMapHHX
KOPHCTYBATHC | OOYHUCIICHB» PE3y/IbTaTaMH HaBYaHHS €:

s1 HA0yTUMH
3HAHHAMM i
YMiHHAMU
(KOMIIETEHTHOC
Ti)

3HAHHS:

- CydyaCHHX TEOPETHYHUX, METOAMYHUX 1 AQITOPUTMIYHUX OCHOB
PO3pOOKH BIpPTyaTi30BaHHUX 1 XMAapHHUX CHCTEM IS iX BUKOPUCTAHHS IiJl Yac
PO3B'sI3aHHS MIPUKJIAHUX 1 HAYKOBUX 3a]1a4;

- BU3HAYaJbHI  XapaKTEPUCTHUKH, CEPBICHI MoJemi Ta  MOAewi
PO3TOPTAaHHS XMapHUX OOUNCIICHD;,
- 3 MOJEJTIOBaHHS CTaHy Ta TIOBENIHKH CKIAQAHUX 00’ €KTiB

KOMIT'IOTEpPHOI Taly3i B MpOIECi TeCTyBaHHS BIAMOBIIHUX NPOTPAMHUX 1
TEeXHIYHUX CHCTEM MpH 3a0e3ledeHHi SKOCTI 1 HaIiiHOCTI po3poOIeHUX
iH(pOpMaLIHHUX CUCTEM 1 TEXHOJIOTIH;

- MaTeMaTUYHUX MOJENEeH 1 MEeTOJIB aHali3y Ta CHHTE3Y CyYacHHX
CHCTEM YINpaBliHHA Ta iX (yHIAMEHTAIBHUX BIACTUBOCTEH MpHU
npoektyBaHHi IT-iHpacTpykTyp Ansi HOCHIIKEHHS XapaKTEpUCTHK 1
IMOBEIIHKH CKJIAJHUX 00'€KTIB 1 CUCTEM;

- apxiTeKTypu Ta CTaHJapTIB KOMITOHEHTHHX MoJIeNeH,
KOMYHIKallIHHUX 3ac00iB 1 PO3MOIUIEHUX OOYMCICHb, YMIHHS PO3B’sS3yBaTH
npobieMu MaciiTaboOBaHOCTI, MIATPUMKH BiJJaJCHUX KOMIIOHEHTIB 1
B3a€MOJIIi PI3HUX MNPOTPaMHUX IUIATHOPM Yy BIpTyaTi30BaHUX 1 XMapHUX
iHpopMaLiHHUX CUCTEMAX.




— YMIHHS:

- BUKOPHUCTOBYBaTH METOJIU Ta METOJIMKU MPOBEACHHS HAYKOBUX Ta
MIPUKIIATHUX TOCIiIKEHb;

- pO3B’A3yBaTH  TPUKIANHI 3agadi B  Taly3l  INPOEKTYBaHHA,
HAJIAIITYBaHHA Ta €KCIUTyaTalii BIpTyani30BaHUX 1 XMAapHUX CUCTEM;

- BUKOPHUCTOBYBaTH METOAM TIPOBEICHHS JOCT/PKEHb Ta BMITH
aHaNI3yBaTU CKIAIHICTh TEXHIYHMX CHUCTEM, PO3YMITH CKJIAIHICTh 3a1ad
OIITHMI3aIil MMX CHCTEM Ta iX €JIEMEHTIB, Ta BIOCKOHAIIOBATH METOTUKH iX
MIPOBE/ICHHS;

- 3aCTOCOBYBAaTH pI3HI MapajurMH TPOTPAMYyBaHHS: CTPYKTYpHE,
00’ eKTHO-Opi€HTOBaHE, (DYHKIIOHAIIbHE, JIOT1UHE, 3 BIMOBIIHUMHA MOJICIISIMH,
METOZaMHU Ta aJrOpUTMaMU OOUMCIIEHb, CTPYKTYpaMH JaHUX 1 MeXaHi3MaMH
yIOpaBIiHHSA TiJf Yac CTBOPEHHA Ta YAOCKOHAJECHHS BIPTyali30BaHUX 1
XMapHHUX CUCTEM;

- 3aCTOCOBYBAaTHM TEXHIYHI 1 MpPOrpaMHi KOMYHIKaliiHI 3acobu Ta
3aco0u 3’€THAHHS PECYPCiB B NOPUAHUX XMApHUX CUCTEMAX;

- npoektyBatu [T-inppactpykrypy O/l nmas miATPUMKH XMapHHX
O0YHCIICHb 3 BUKOPUCTAHHSAM CYYAaCHUX amapaTHO-NPOTrpPaMHUX 3aco0iB i3
3a0e3neueHHsIM HalIHHOCTI, JOCTYITHOCTI Ta O€3IeKH;

- OCBOIOBATH 1HHOBaIiiiHI iH(OpPMaIliifHI TEXHOJOTIT y raiy3i XMapHUX
O0YHCIICHb, OIIHIOBATH iX Ta BHKOPHUCTOBYBATH 3 METOI0 pO3pOOKHU
apXITEKTypH Ta MPOEKTYBAHHS XMapHUX MOCIYT.

— JIOCBIJ:

- MPOEKTYBAaHHS BIPTyalli30BaHUX 1 XMapHUX CHUCTEM, PO3POOJICHHS
cy4yacHUX iH(opMaIitHUX TEXHOJOT1H Ta MPOrpaMHUX CUCTEM ISl peaizamii
XMapHHUX OOYUCIICHb;

- 3ATHICTh BUKOPUCTOBYBATH NpOQeciiiHi 3HaHHS ¥ yMIHHA B raysi
MPAKTUYHOTO BUKOPUCTAHHS XMapHUX TEXHOJIOT1H.

Ingopmaniiine | Cunabyc

3a0e3meueHHst | EJIeKTpOHHMIT KOHCIIEKT JEKIIiN
CemectpoBuii | 3aiik

KOHTPOJIb




JAuncunmiina

I'ereporenHi po3noaijieHi 6a3u JaHuX

Kadeapa

[HpopMaLifHIX CHCTEM Ta TEXHOJIOT1H

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oocar

5 kpeautiB EKTC

JTUCHUILTIHA
Moga VYkpaiHcbka
BHKJIA/IAHHS
Bumorn xo Bononinns 3HaHHAMH 13 AUCHHILITIH «Po3moiieHi cucreMu 00poOKH TaHUX»,
MO4YaTKy «[lapanensHi Ta po3noaisneHi obuucieHHs», «XMapHi ta Grid-TexHonorii»,
BHBYEHHS «ba3zu nanux»
IIlo Oyxe - Konuenmii Ta ocHOBH OOYI0BH PO3MOAIICHUX 0a3 TaHUX;
BHUBYATHCS - po3poOKa apXITEKTypH PO3IMOAUICHUX 0a3 JaHUX;

- 1moOyJ0Ba reTepOreHHUX PO3MOIIIICHHX CHCTEM;

—  TEeXHOJIOTil yIpaBJIiHHSA I€TePOreHHUMH CUCTEMaMHU;

— TexHoJorii oOpoOKH BEIMKUX MACUBIB JIAaHMX B PO3MOAUICHHX O0a3ax

JaHUX;

—  yIpaBJliHHS TeTePOreHHUMH PO3MOIIIEHUMH 0a3aMH TaHHX.
Yomy e Jns 3amoBojieHHs MOTped oO0poOku iHdopmamii, mo  30epiraerbcs B
nikaBo/Tpeda pi3HOpiAHKX 0a3zax JaHUX, SKi 00 €AHYIOTHCS B OJHY PO3NOAUICHY CUCTEMY B
BHBYATH HAyKOBi, METEOpONIOTIuHIN, acTpodi3uyHil, EKOHOMIYHil, OaHKIBCBHKIi,

¢izuko-TexHiuHill cdepax 1 HAOyTTS OOCBIAY Ta YMIHHS BHUKOPHCTAHHS Ta
CTBOPEHHSI CHCTEM pO3MOALIEHOT OOpoOKM JaHuX 3 0a3 JaHux; s
BUKOPDUCTaHHA Ta  pPO3pOOJCHHS  MPOrpaMHOro  3a0e3neueHHs 3
BUKOPUCTaHHAM CyYacHUX 3aco0iB 30epiraHHs Ta OOpOOKHM JaHUX; MAJs
CTBOPEHHSI Ta 3aCTOCYBAaHHS HOBHMX TEXHOJOTIM IOCTyNmy A0 JAaHUX uepes3
6e31poTOBHH 3B'A30K, 30KpeMa TexHoorii 5G.

Yomy mMoxHa

- BukopucToByBaTH Ta OpraHi3oByBaTH PO3INOALJICHY 00pOOKY TaHUX;

HABYHTHCSA — aHaJi3yBaTH BUMOTH JI0 CYYacHHUX 0a3 aHuX;
(pe3yabTaTH — 3aCTOCOBYBAaTHM Ta CTBOPIOBATH METOJM OLIHKKA MPOAYKTUBHOCTI
HABYAHHS) PO3MOAITICHUX CUCTEM;
— pO3B’s3yBaTH 3a7ayi MPOEKTYBAHHS Ta EKCIUTyaTallil po3NnojiieHux 0a3
TaHUX;
—  PO3pOOJIATH HOBI apXiTEKTypH CHUCTEM 3 BHCOKOIO HIBHJKICTIO 0OpOOKH
TaHUX;
- aJMIHICTPYBaTH PO3MOiJIeHI 0a3 NaHUX;
— 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS IJIl PO3B’S3aHHS MPAKTUYHMUX 3a7a4
00pOoOKHU JaHHX.
SAx MoxKkHa HaGyTu nocBig npakTHYHOi pOOOTH B PO3MOIITICHUX CUCTEMaX 0OPOKH
KOPHCTYBATHC | JAHMX, OCBOITH iICHYIOUE MpOrpaMHe 3a0e3NedeHHs pi3HOPIAHUX 0a3 JaHUX

s1 HA0yTUMH
3HAHHAMM i
YMiHHAMU
(KOMIIETEHTHOC
Ti)

Ta OyIyBaTH BIAaCHI NPOrpaMHi IPOJYKTH 3 BUKOPUCTAHHS FeTePOreHHUX
po3noaiieHux 0a3 JaHUX, pO3MapaleqroBaTH JOCTYI Ta 00POOKY JaHUX.

Inpopmaniiine
3a0e3meueHHs

Cunabyc
EnexTpoHHMIT KOHCIIEKT JICKITii

CemecTpoBuii
KOHTPOJIb

3anik




JAuncunmiina

MyJIbTHATEHTHO-OPiEHTOBAaHE MPOTrPAMYBaHHA

Kadeapa

IHpopmMaTuKu Ta MpOrpamMHoi iHKeHepii

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oocar

5 kpeautiB EKTC

JTUCHUILTIHA
Moga VYkpaiHcbka
BHKJIA/IAHHS
Bumoru no Jucuumuiina “MyJbTHAareHTHO-OPIEHTOBAHE MPOrpaMyBaHHS~ 0a3yeThCcsl Ha
MO4YaTKy MiATOTOBIIl MariCTepchbKoro piBHA 31 croemiaigbHOCTI 121  «IHxkeHepis
BHBYEHHS MIPOTPaAMHOTO 3a0€3MEeUCHHS.
IIlo Oyxe - MynbTHareHTHI CHCTEMH 1 BBEACHHS J0 MYJIbTHAr€HTHO-OPIEHTOBAHOTO
BHBYATHUCH poTrpaMyBaHHS;
— AreHTHI MozieNi 1 mMporpamMmyBaHHS iX;
- Mogeni cepenoBuIna i ix mporpaMyBaHHs B Cy4aCHOMY 1HCTpYMEHTapii;
— OpranxizamiifHi Mozeni 1 MOKPOKOBE MpPOTrpaMyBaHHS MYyJIbTHAr€HTHHX
oprasizarii.
Yomy e CyuacHi mporpaMHi JOJaTKM MAalOTh CIpPaBy 13 3pOCTAIOYUM piBHEM
nikaBo/Tpeda aBTOHOMHOCTI B3a€MOIIOB’SI3aHUX MPOTPAMHUX CHCTEM, 1 IMepul 3a BCe 3
BUBYATH IHTerpali€ro HEe3MIUeHHHX CHUCTeM, sfKi He BigoMi 3a3gainerigp. CyuacHi

TEHJICHIII], TaKi SIK PO3yMHI MiCTa, IHTEJIEKTyalbHI TPAHCHOPTHI CUCTEMH Ta
MIPOMHUCIIOBICTh, CIIPUSIHHA PO3BUTKY |HTEpHET-peueli, HapuKiaa, BKa3ylOTh
Ha Ime OUIBII CKJIAMHI CIIeHapii, B SIKUX aJanTHBHI Ta BIIKPUTI KOMaHIU
IHTETIeKTYalbHUX aBTOHOMHHX CY0'€KTIB IpPOrpaMHOro 3a0e3ledyeHHs Ta
poOoOTiB OyayTh B3aEMOMISITH 3 JIOOW Ta MOOYTOBI MpPEIMETH, BCI
B3aeMornoB’s3aHi. bararoarentHi cucremu (BAC) MOXyTh OyTH BHKOPHCTaH1
SK BIAMOBIHA TapaaurmMa JUIsi MOJETIOBAHHS Ta MPOEKTYBAaHHS TaKHX
cucreM. bararoarenTHa cucrema - Il OpraHi3oBaHUI aHCaMOJIb ABTOHOMHHUX
[IJIECTIPSIMOBAHUX CYTHOCTEH, sSIKi HA3WBAIOTHhCSI ar€HTaMU, IO B3aEMOJIIOThH
MK c000I0 Ta B3aEMOAIIOTH B ceperoBuili. Ha iHauBimyanpHOMY piBHI
KOXXEH areHT MOJK€ MAaTy BJIACHI IIUII Ta 3aBJIaHHs, SKi CIi MepeciiayBaTu
CaMOCTIHO, BWpilIylouM, sKi [ii pobutu. Sk aHcamOmnb, areHTam, sK
NPaBUJIO, MOTPIOHO KOOPIMHYBATHCS Ta CHIBIPAIIOBATH JAJS JOCATHEHHS
rno6ansHOi Metu BAC B 1inoMy, sk opraHizamii. Y i AUCHHILTIHI HAeThCs
Ipo MporpaMyBaHHs  0OararoareHTHUX CHUCTEM 13  BUKOPHUCTAHHSIM
IHTETpOBaHOTrO  MIAXOAy, SKHH 3apa3 Ha3MBAaIOTh  MYJIbTHArC€HTHUM
opieHToBaHUM nporpamyBaHHsIM (MAOIT).

Y nmiteparypi 0Oarato BIiONOBIAHUX METOIIB POOOTH 3 MYIJIbTHATCHTHUMU
CHCTeMaMH BHUHHUKJIO B PI3HOMY KOHTEKCTI - OCHOBHUMH IPHKJIATAMU €
mryanuit intenekt (LLI), posnmoxinenuit LI, mporpamua imxenepis (CE),
MOJICIIIOBaHHS - 1 JedKi 3 HHUX NpPU3BENH J0 KOHKPETHHX MoJelei
nporpaMmyBaHHs Ui OOpoThOa 31 3pOCTalOYMM pPIBHEM aBTOHOMHOCTI Ta
CKJIAJHOCTI B3a€EMOJIN y cydacHuUX cuctemax. Y 1mpoMy Hampsmky MAOII
3a0be3neuye  CTPYKTypOBaHMH  MiJOXiJ,  3aCHOBaHMH  Ha  TPHOX
B3a€MOIIOB’sI3aHUX Ha0Opax KOHILEMIIH Ta abCTpakiiii mporpamyBaHHS
(Hajmanmi Ha3MBAIOTHCA BHMIpaMH), KOPUCHUX JJS TPOEKTYBAHHS TaKHUX
CKIaJHUX CHUCTeM: pO3MIp areHTa, SKUHd BUKOPUCTOBYETHCA  JUIS
IporpaMyBaHHs OKpPeMHX (B3a€MOJIIOYMX) aBTOHOMHHUX CYTHOCTEH; BHMIp
HaBKOJIMIIHBOTO CEPEIOBUINA, SIKUH BUKOPUCTOBYETHCS IS NMPOrpaMyBaHHS
CIUIBHUX PECypCiB Ta 3ac00iB, 1110 BUKOPUCTOBYIOTHCS ar€HTaMH Uil poOOTH,
B3a€MOJIIi Ta MIAKIIOYECHHS JI0 PEaibHOTO CBITY; Ta OpraHi3aliiiHuil BUMIp,




II0 BUKOPUCTOBYETHCSA Ul CTPYKTYPYBAaHHS Ta pETYJIIOBaHHS CKIIQIHUX
B3a€MO3B’SI3KiB, 1110 BiA0yBaIOThCSA Mi’K aBTOHOMHHMHM areHTaMH y CIUIBHOMY
CEePEeIOBHILII.

Y mpoMy Kypci 3 0araToareHTHOrOo MpOrpamMyBaHHS OCHOBHA yBara
NPUIUIAETHCS PAKTHYHOMY NPOTPaMyBaHHIO OaraTOareHTHUX cUcTeM. BiH
CTOCYETBCSI OJIHOTO 3 OCHOBHHUX HANpsIMKIB BUKOPHUCTaHHS MYJIbTHAT€HTHOI
napagurMu Ui po3poOKH CKIaJHUX CUCTEM: MYJIbTHAr€HTHO-OPIEHTOBAHOTO
nporpamyBanHs (MAOP), 1m0 BUKOPHUCTOBYEThCS NI IHTErparii
IHTETIEKTYaIbHUX CUCTEM Ta PO3BUTKY COLIAIIbHO-TEXHIYHUX CUCTEM.

OxpiM BHBUYEHHS OCHOB Ta HalCyYacHIIINX poOiT, 3pO0JIEHUX 3a LI€I0 TEMOIO
B noMmeHi Multi-Agent, BU Ai3HaeTech, K 3acTocoByBaTH miaxin MAOP mns
PO3pOOKH ACLIEHTPATI30BAaHUX Ta BIIKPUTUX cucTeM Al.

Yomy MoxHa

Hapuanns BUKOPUCTYBaHHs waThopmMu

HABYHTHCH JaCaMo/JasonAgentProgramminglLanguage st NpakTHYHUX BIIpaB, SKi

(pe3ynbTaTH npeacTaBieHi B iboMy Kypci. Ll mmatdopma nporpamMmyBaHHS € pe3yJibTaTOM

HABYAHHS) iHTerpanii MOBM THporpaMmyBaHHs areHtalasonAgentProgramminglanguage,
w1aThopmMu porpaMyBaHHs cepeoBHUIIA
CArTaGoEnvironmentProgrammingplatform ta mmardopmu nporpamyBaHHS
MOISE Organizationprogrammingplatform.

Sk MoKkHa — bBaratoarenTHMI miIXil, OpI€EHTOBAaHWI Ha NMPOrpaMyBaHHS, MOJATAE y

KOPHCTYBATHC | CKJIaJl MOJIEJIel areHTiB, MOJIeJel cepeloBHUIa Ta MOJIeNIel opraHi3anii, o

s1 HA0yTUMH
3HAHHAMM i

B3a€EMOJIIIOTh MK cobOoro. Koxna 3 1mux mozeneil moOynoBaHa IIISIXOM
BUOOpY KOHLEMNIIN BiAmoBiaHO 10 BuMIpY AreHT, CepenoBuiie 4Yu

YMIHHSIMH Opranizaris.

(komneTeHTHOC | - Bukopucranus MAOP nuisxom HajaHHS TPUBLICIB KOXKHOMY 3 IHX

Ti) BUMIpPIB MOXE BIANOBIJHO TPHU3BECTH JI0 ATEHTHO-OPiEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOrO Ha CepeloBHILE NpPOrpaMyBaHHS
(EOP) Ta Oprani3aniiHo-0pi€HTOBAaHOTO IIpOrpaMyBaHHs
(OrganizationOrientedProgramming).

Ingopmaniiine | Cunabyc

3a0e3mevyeHHst | EJIeKTpOHHMIT KOHCIIEKT JEKIIiN
Be6-cropinka TuCIUILITIHH:
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannja/0-38

CemectpoBuii | 3aiik

KOHTPOJIb



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

JAuncunmiina

IlpukaaaHi MeToaH aHAJI3Y JAHUX

Kadeapa

OO0YUCTIOBAIIBLHOI TEXHIKHA

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oocar

5 kpeautiB EKTC

JTUCHUILTIHA

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumorn xo ba3oBi 3HaHHS 3 BUIIIOT MAaTEMATHKH (MaTeMaTUIHUN aHaNi3, TiHiHA anredpa

MO4YaTKy Ta AaHAJNITHYHA TEOMETpisA), Teopis IMOBIPHOCTeH Ta MaTeMaTHYHA

BHBYEHHS CTaTUCTHKA, HABMYKHU MPOTPaMyBaHHS AJITOPUTMIYHOIO MOBOIO Python

o O0yne OcHoBH cyyacHHX TexHoJoriit 00poOku nanux (Data Science) Ta anroputmu,

BHBYATHCSH AK1 JIS)KaTh B OCHOBI IMOIIYKY MPUXOBAHUX (DYHKI[IOHAIBHUX 3aJICKHOCTEH B
Habopax JaHUX, OTPUMAHMX IUIIXOM HaKOMUYEHHS Ta MOMepeIHb0i 00poOKy.
Jlnst epekTHBHOT peatizaiii po3risHYTHUX TEXHOJOTi 00poOKH 1aHuX OYyIyTh
BUBYATUCS TMPHUKJIAAHI O10MI0TEKM Ta MpOrpamMHi CHCTEMH, 30KpeMa,
BINOBITHI MOIYJNl Yy CKjJaai MOBH mporpamyBaHHs Python, auctpuOytus
Anaconda 3 HabopoM BOYIOBaHUX IHCTPYMEHTIB Ui OOpPOOKM JaHUX,
iHTepakTHBHAa KOMaHIHA oOosoHka Jupyter Notebook. Okpema yBara Oyze
npuaiieHa BUBYEHHIO 0ibmiorexkn Pandas sik 6a30Boro iHCTyMEHTapito Ais
NoOyBaHHS JaHUX Ta IX aHATI3y.

Yomy e Bennka KigbKICTH oOpraHizaiiii, $Ki 3a XapakTepoM CBO€i AisTBHOCTI

nikaBo/Tpeda HAKONWYMIM 3HA4HI OOCATM JaHMX MO KIIEHTIB, BCE OUIbIIE MPOSBISIOTH

BUBYATH iHTepeC 0 BUKOPHUCTAHHS IMX AAHUX 3 OI3HECOBHMH Ta JOCIITHHIIBKUMU

nisiMa. B 3B’A3Ky 3 IIMM BUHHUKA€ BEIMKHHA CHIEKTp 3a/1ady 3 BU3HAUYCHHS
KOpHCHOI iH(popMallii, Ha OCHOBI SKOi MOXHa OTpPUMATH 3HAHHS, SKI HE
MOXKYTbh OYTH OJiepiKaHi y iHmui crociO.

Yomy mMoxHa

- Meronam ¢opmyBaHHs HaOOpIB NAaHUX, SKI € 3PYYHUMH I BUPIIICHHS

HABYMTHCS KOHKPETHHUX NPUKJIaJIHUX 3a7ay;
(pe3ynbTaTH — BUKOPUCTAHHIO TOIYJSPHUX TMPOTPaMHHUX 3aco0iB s J0OyBaHHS
HABYAHHS) JAHHX;
- 3aBaHTaXyBaTW Ta (pParMEeHTYBAaTH BEJIUKI HAa0OpH MJaHUX IS
ONITUMAIIBHOI iX 0OpOOKHM Ta aHami3y;
- mpodimoBaTh HaHI UIA  TMPEICTaBICHHS IX pI3HUMH CrocobaMu
Bi3yaJrizarii;
- BigOOpakaTu pe3ynbTaTH JOCHDKCHHS [aHUX HaWOUIbII 3py4YHUM
YHHOM.
Sk MoKkHa - Jlns TmepeTBOpPEHHS «CHpUX» HAOOpiB IMOYATKOBHX MJaHUX B Taki
KOPHCTYBATHC ONTUMI30BaHI 3a po3MipoM HaOOpW [aHHUX, L0 € 3pYyYHUMH IS

s1 HA0yTUMH
3HAHHAMM i

MOIJIBIIIOTO aHAITI3Y;
- Uil BUKOHaHHS OOpOOKHM JaHWX 3 3aCTOCYBaHHSIM PO3TIISIHYTHUX Y

YMiHHSIMH paMKax JaHoro Kypcy 3aco0iB rnomnepenHboi 00pooKy;
(KOMIeTeHTHOC | — Ui BU3HAYEHHS HEBIIOMHUX (YHKLIOHAJBHUX 3AJIEKHOCTEH Ta iX
Ti) KOMIIO3HUIIIH Y TIONEPEHBO MiIrOTOBICHUX Ha0Opax JaHuX;
- 08 TecTyBaHHA Ta TEepeBipKH Mojenei, mnoOynoBaHux Ha 0asi
OTPUMaHUX KOMITO3UIIH (PYHKIIOHATHHUX 3aJICKHOCTEH;
— IS 3pYYHOTO Ta HArJISTHOTO BiJOOpaKEHHsI OTPUMAaHUX PE3yJbTaTiB, SIKi
3a0e31euyI0Th ONTUMAIBHICTh MOJAIBIIOT0 MPUHHSTTS PillICHb.
Ingopmaniiine | Cunabyc
3a0e3mevyeHHst | EJIeKTpOHHMIT KOHCIIEKT JEKIIiN
CemectpoBmii | 3amik
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KOHTPOJIb

11




JAuncunmiina

IIpoeKkTyBaHHS IPOrPAMHO-KOH(ITYPOBAaHUX MeEpex

Kadeapa

OO0YUCTIOBAIIBLHOI TEXHIKHA

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oocar

5 kpeautiB EKTC

JTUCHUILTIHA

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumoru no ba3oBi 3HaHHA 3 BHUIIOI MaTeMaTUKH, MPOTpaMyBaHHS, JAUCKPETHOI

MOYaTKY MaTEeMaTUKH, KOMIT FOTEPHUX MEPEK.

BHBYEHHS

IIlo Oyxe OCHOBHI  TEOPETMKO-METOJMYHI Ta MPaKTHUYHI aCHeKTH Mo0yI0BH

BHBYATHCSH nporpaMMHO-KoHQirypoBHUX Mepexxk (SDN), kontposep SDN, mobinpHa
mepexa SDN, mporokon OpenFlow, intepdelic mpukiIagHUX Mporpam,
BipTyanizauis mepexeBux ¢yHkuid (API), cucrema mopemoBanHs SDN
Mepex Mininet.

Yomy e [Tporpamuo-koH(pirypoBani mMepexi epekTuBHI i MOOYIOBH BipTyalbHUX

nikaBo/Tpeda Mepex, 1HQPACTPYKTypHUX XMapHHX CEpBICiB, BEIMKUX LIEHTPIB OOpPOOKH

BUBYATH naHux. Jlo3BONSAIOTH 3a 3alHWTOM BiJl CIOXHBA4iB TOCIYT HEOOXiTHO

aBTOMAaTHMYHO 1 B HAMKOPOTIII TEpMiHM CTBOPIOBATH BIPTyalbHI BY3IH 1
BUJIISATH BIpTYyaJbHI MEPEXKEBI peCypcH IJisl HHX.

Yomy MoxHa

3acBOITM NPUHLMIN pPO3rOpPTaHHs, HaJAIUTYyBaHHS Ta BUKOPHUCTAHHS

HABYUTHCS OCHOBHHX €JIEMEHTIB MPOTrPaMHO-KOH(ITYpOBaHHX MEPEX 3a JOMOMOTOI0
(pe3yJbTaTu CUCTeMH MojeNtoBaHHS Mininet.

HABYAHHS)

SAx MoxxHa 3naTHICTh MiAiOpaTH CTPYKTYpY, IUIaHyBaTH 1 peamizoByBatH SDN Mepexi,
KOPHCTYBATHC | KEpyBaTH MEPEKHUMHU pecypcamu, MigiopaTd KOMIUIEKC HEOOXiTHHX

s1 HA0yTUMH
3HAHHAMM i
YMiHHAMU
(KOMIIETEHTHOC
Ti)

armapaTHO-TIPOrpaMHHX 3ac00iB JJIs1 KOMIT IOTEPHOI Mepexki, po3IIUpPIOBATH 1
MOJICPHI3YBaTH MEPEXKi.

Inpopmaniiine
3a0e3meueHHs

Cunabyc
EnexTpoHHMIT KOHCTIEKT JIEKITii

CemectpoBuii
KOHTPOJIb

3anik
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JAucunmiaina

IIpoekTyBaHHSI MPOrPpaMHOro 3a0e3nmeYeHHs: TeXHOJIOTIl
uu¢poBUX IBiHHUKIB

Kadeapa

[Tporpamuoro 3a0e3ne4yeHHs] KOMIT I0OTePHUX CHCTEM

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O0cHAr IMCHNILTIHA

5 kpequtiB EKTC

MoBa BUKJIaJaHHSA

YKpaiHCcbKa

Bumoru 10 mouatky
BHUBUYEHHS

YcmimHOMy BHMBYEHHIO JUCHMILUTIHU «IIpO€KTYBaHHS MpPOTrpaMHOTrO
3a0e3neueHHs] TeXHOJOril MU(PPOBUX IBIHHMKIBY IMepenye BUBUCHHS
mucuuIuling - «@opManbHI  METOAM  MPOTrpamMHOl  1HXKEHepii»
HaBYAJBHOTO  IUIAHYy  HIATOTOBKM  JIOKTOpiB  ¢inocodii  3a
cnenianbHicTIO 121 [HXKeHepist mporpaMHOro 3a0e3neueHHs..

1o Oyae BuBuaTucs

- TexHonorist unppoBUX IBIIHUKIB;

- TEOpPEeTUYHI OCHOBM TOJAHHSA Ta OOpOOJEHHS NaHUX HU(POBUX
IBIMHUKIB;

— TIporpaMmHe 3a0e3MneyeHHs TeXHOJOr1l nu(POBUX IBIHHUKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

[udposuil nBiHHUK sBIsiE co000 MOAenb (i3u4HOro 006’ekTa abo
nporiecy (¢pi3MyHOrO NBIHHUKA), KA SIKHAMMOBHIIIE BijoOpakae Horo
XapaKTepUCTUKH Yy JuHamini. TexHomoris uMppoBUX JABIMHUKIB
nepenbavae mojnaHHs, oOpoOJICHHS, MaHIMYIIOBaHHSA ycCiMa JaHUMH,
IO XapaKTepu3yloTh (I3UYHOrO JBiHHMKA, Ta OTPUMAHHS TEBHUX
KOMIIOHEHT LUX JaHUX [0 Mipi BUHMKHEHHS NOTPeOM Yy HUX IpH
BUpIIICHH] 3a/Ja4 aHali3y Ta HPOTHO3YBaHHS CTaHy (PI3UYHOTO
IBifiHMKaA, omTUMIi3allii Hpouenyp KepyBaHHS (PI3SUUHUM JBIHHUKOM
tomo. TexHosoris 1M(pPOBUX JBIHHHMKIB BH3HAHA OJHIEIO 3
NEPCIEKTUBHUX TEXHOJOTIM Il 3aCTOCYBaHHS Y pI3HUX Taly3sx
JIFOJICHKOI TISIIBHOCTI.

Yomy MoxkHa [Ticna  3acBoeHHs jpuctuIUiiHk  «IIpoekTyBaHHS  TPOTrPaMHOTrO
HABYUTHCS 3a0e3neueHHs] TEXHOJIOTii IU(POBUX ABIMHMKIBY pe3yibTaTaMH
(pe3ynbTaTH HaBYaHHs €3HAHHA:
HABYAHHS) — TPUHIUIIB CTBOPEHHS HU(POBUX JBIHHKIB;
- BHIIB NU(POBUX ABIHHUKIB JOCTIIKYBaHUX 00’ €KTIB;
— TEOPETUYHHUX 3acaj TEXHOJIOTIi MU(PPOBUX ABIMHUKIB,
- BUMOTI [0 HPOTPaMHOro 3a0e3meueHHs] TEXHOJOTil HHU(POBUX
IBIMHUKIB;
- TPUHIUIIB  TPOEKTYBAHHS  MPOrpaMHOrO  3a0e3nedeHHs
TEXHOJIOT11 IU(PPOBUX IBIHHKIB;
Ta YMIHHS:
- aHanizyBaTH OCOOJHMBOCTI 00’€KTa IOCTIJKEHHS Ta (OpMYBaTH
BUMOTH JIO TIPOTPaMHOro 3a0e3MeueHHs Uil  CTBOPEHHS
1u(poBOTo ABIHHUKA IEBHOTO 00’ €KTA JOCTIIKEHHS;
— TPOEKTYBAaTH  apXiTEKTypy  MpOrpamMHOro  3a0e3nedeHHs
TEXHOJIOT11 U(PPOBUX IBIHHHKIB;
— TPOEKTYBAaTH KOMIIOHEHTH MPOTPAMHUX MPOAYKTIB HA OCHOBI
TEXHOJIOT11 IM(PPOBUX JIBIHHUKIB.
Sk Mo:KHA - Posp’s3aHHs  ckimagHMX  3agad  OpodeciiiHOi  AisTBHOCTI,
KOPHCTYBATHCHA NOB’s13aHOI 13 pO3pOOJIEHHSM  NPOTPaMHUX  CHUCTEM i3

HA0yTMMH 3HAHHAMH
i yMiHHAMM
(KOMIIETEHTHOCTI)

3aCTOCYBaHHSAM TEXHOJOTI] IM(POBUX IBIHHUKIB;
— TPOEKTYBAaHHS apXiTEKTypd TNPOTrPaMHOro 3a0e3ledeHHs s
CTBOpEHHS IIU(PPOBOTO IBIHUKA MIEBHOTO 00’ €KTa JTOCIIIKCHHS.

Indopmaniiine

Cunabyc
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3a0e3nmeYeHHs EnexTpoHHMIT KOHCTIEKT JIEKITii

CemecTpoBuii 3anik
KOHTPOJIb
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JAucunmiaina

MeTtoau mo0y10BU NPOrpaMHUX 3aC00iB /151 MATPUYHUX

004HCJICHb
Kadeapa [Tporpamuoro 3a0e3ne4yeHHs] KOMIT I0OTepHUX CHCTEM
PiBens BO Tperiii (PhD)
Kypc, cemecTp 2 Kypc, 4 cemecTp
OO0csAr 1McuMIIIHA 5 kpenutiB EKTC
MoBa BUKJIaJaHHSA YKpaiHcbka
Bumoru 10 nouarky Hucuumnina «Metogu moOyaoBH mporpamMHUX — 3aco0iB s

BUBYCHHSA

MaTpUYHUX OOYHCIICHb» 0a3yeTbcsl HAa MIATOTOBII OaKalaBpCHKOTO Ta
MaricTepchbKOro piBHA 31 cneniaabHOCTI 121 «IHXKeHepis mporpaMHOro
3a0e3MeueHHs.

1o Oyae BuBuaTucs

- Meroau po3B’s3aHHS YaCTKOBOI MPOOJIEMH BIIACHUX 3HAYEHB;
— METOJHM PO3B’sI3aHHS IIOBHOI IPOOJIEMHU BIACHUX 3HAYEHb;
— METOA BHUKOHAHHA CHHIYJSIPHOTO PpO3KIAJACHHA MPSIMOKYTHOI
MaTpHIIi;
— METOAM anpoKcuMarii TabanyHo-3a0aHnX QyHKIIH;
METOAM MPOTPAMHOTO PO3B’sI3aHHS CUCTEM HEJHIMHUX PiBHSHb.

Yomy e MartpuuHi OOYHCICHHS € Ba)KJIMBOIO CKJIQJOBOIO y IIUPOKOMY KOIIi
nikaBo/Tpeda JOCIIIKEHb, TOMY PO3pOOJICHHS MPOTrPaMHUX 3aCO0IB AJISI MATPUUHUX
BHBYATH 004YHnCIIeHb MOXe OyTH KOPUCHUM 0araTboM acIipaHTaM.
Yomy MoKHA - AmnamizyBaTM TOpOTrpaMHi METOAM BHKOHAHHS  MaTPUYHUX
HABUYHMTHCS OOYHCIICHD;
(pe3yJbTaTu — aHaJi3yBaTH Ta OI[IHIOBATH MOXUOKHU MPOBEACHUX OOYMCIICHb HAJ
HABYAHHS) MaTPUISIMH BEJIMKOI PO3MIPHOCTI;
- BUKOHYBaTH BHOIp HEOOXiTHMX MaTeMaTHMYHHX Ta MPOTPaMHUX
GYHKIH 17151 pO3B’sI3aHHSI TOCTABJICHOT 3a/1a4i;
- po3pobiATH Ta eEeKTHBHO 3aCTOCYBATH MPOTPaMHI JOJATKH JUIS
YHCEIbHOTO PO3B’sI3aHH MATPUYHHUX 33]1a4.
Sk MokHA — IIpoexTyBaHHS CHCTEM  KOMIT'IOTEPHOI ~ MaTEeMaTHKU  JAJs
KOPHCTYBATHCS BUKOHAHHS MAaTPUYHUX OOUHCIICHB;

HA0yTHMMH 3HAHHAMH
i yMiHHAMM

- BUKOPUCTAHHA CyYaCHUX MAaTCMAaTUIHHUX MMaKETIB.

(KOMIIETEHTHOCTI)

Indopmaniiine Cunabyc

3a0e3nmeYeHHs EnexTpoHHMIT KOHCTIEKT JIEKITii
CemecTpoBuii 3anik

KOHTPOJIb
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JIucouniina O04McII0BaJIBbHI CHCTEMH BUCOKOI TOTOBHOCTI
Kadeapa CucTeMHOro rmporpamMmyBaHHs 1 CIeliajli3oBaHUX KOMIT IOTEPHUX CHCTEM
Pisens BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oocar

5 kpeautiB EKTC

Moga VYkpaiHcbKa

BHKJIA/IAHHS

Bumoru no 3HaHHS Ta BMiHHS B MeXax Mnporpamu marictpa KoM’ roTepHoi iHxeHepii;
MO4YaTKy 3HAHHS Ta PO3yMIiHHS NPUHIIMIIIB, KOHIIETIIIN Ta TEXHOJIOT1H Mo0y10BH
BHBYCHHS cucTeM 00poOKH JaHUX;

IIlo Oyxe METOH, 3aCO0H Ta MPOIIECH aHaJi3y, MOJECIIIOBAHHS, IPOEKTYBAHHS Ta
BHBYATHCSH KOHCTPYIOBAaHHS po3nojiieHux cucreM o0podku nanux (PCOJ)

Yomy ne [TuTaHHs PO BUKOPHUCTAHHS PO3MOAIICHUX CUCTEM OOPOOKH TaHUX CTAJIO
nikaBo/Tpeda aKTyaJIbHUM 3 TIOSBOIO MOTYXHHUX OOUUCIIIOBATIBHUX CUCTEM 3 PO3MOAIICHUMHU
BHBYATH pecypcamu B MEKax OJHOTO KOMIT'toTepa (0araTosiiepHi CHCTEMH ), TOKATbHUX

KOPIIOPATHBHHUX 1 30BHIIIHIX (PETiOHATBHUX 1 TTTO0AIBHUX) MEPEXK, KIACTEPIB,
TEXHOJIOT1H MOIIYKY 1 6araTOBUMIpHOT0 aHalli3y IaHUX, pO3BUTKOM Web-
TEXHOJIOTIH .

3aranpHa iH(pOpMaTH3aIlisl YIPaBIiHCHKUX Ta BUPOOHWYMX OpraHi3aliil MiHse
cam niaxig npo Bukopuctanus PCO/l. 3 3aco0y HakonmMueHHs JaHUX TIPO iX
nisteHicTs PCO/] mepeTBOproeThesl Ha IHCTPYMEHT ITiIBUIIEHHS
e(EeKTUBHOCTI YIPABIiHHS PO3MOIIICHUMH OpraHi3alisiMUi Ta
BUpOOHULITBaMH. BoHA mpHCKOpIOE Tpoliec aHATITHYHOI 00pOOKH TaHUX Ta
Ha/1a€ PI3HOCTOPOHHIO 1H(OPMAIIIIO ISl IPUUHATTS PIlIeHb, a
KUTTE3IaTHICTh OPTaHi3aIliil 30UTBITY€ETHCS 32 PaXyHOK ITiIBUIICHHS
e(eKTHUBHOCTI pillleHb, 0 NPUHMAIOThCA Ha OCHOBI iH(popMarii, HajaHoT
PCO/1, Ta MOKITUBOCTI ONEPATUBHOIO CIUIKYBaHHS 3 JIEBUMU 0COOaMU
OTOYYIOUOTO CEPEOBHUIIIA;

Hi oxna reorpadiuno po3cepkeHa opratizalis CbOrofHi He MOXKe iICHYBaTH
6e3 epextuBHoi PCO/I.

Cyuacna PCOJ] mae ckiiaany 6aratopiBHeBy CTpYKTypy. li ocHOBY
CKJIaJal0Th IHTETPOBAH1 Ta PO3IMOIICHI PEIALiiHI Ta 06’ €KTHI 0a3u 1aHUX,
1HTErpoBaHi Ta pO3MOiIeH] 00’ €KTHO-OPIEHTOBAHI MPOTPaMHI KOMIIOHEHTH Ta
3ac0o0M BiIJAIICHOTO JOCTYITY 10 iH(pOpMaIlii.

BuBueHHS 11i€1 TUCIUTUTIHE HAJJa€ KOMILIEKCHE YSIBIICHHS TIPO Pi3HOOIYHI
TEXHOJIOT1i Ta 3ac00H, 1110 BUKOPUCTOBYIOTHCSI HA KOKHOMY PiBHI
MO/ICJIIOBAaHHS, MPOEKTyBaHHA Ta peainizauii PCO/I i 103Bosisie€ 10CTOMHO
NpeaCTaBIATH cebe Ha HaibibIomMy cermenTi I T-punky nparti;

CremnianicTu B ramy3i aHani3y, MOAETIOBAHH, TPOSKTYBAaHHS Ta peaizalii
PCO/] xopHcTyIOThCS MiABUILIEHUM MOMUTOM Ha pUHKY Tipartti, a cami PCO/]
MOCTIHO PO3BUBAIOTHCS Ta OHOBIIIOIOTHCS 1 BUMAraroTh BiJl pO3pOOHUKa
BOJIOAIHHS HaWOUIbI cydyacHUMU [T TeXHOIOTIsIMH.

Yomy MoxHa
HABYMTHCSH
(pe3ynbTaTH
HABYAHHS)

— anamizyBatu Bumoru g0 PCO/;

— obuparu MeTonu Ta 3aco0M aHami3y, MOJEIIOBAaHHA Ta MPOCKTYBaHHSI
PCO/I BignoBiIHO 10 BU3HAYCHUX BHMOT

— BHKOHYBAaTH TIIOBHHMM IIMKJ 3axO[iB 3 aHali3y, MOJCIIOBaHHSI Ta
npoekryBanHsi PCO/] BiqnoBiAHO 10 BU3HAYCHUX BUMOT;

— obuparu 3aco0u Ta BUKOHYBATH MOBHUN ITUKJI 3aXO0/IiB 3 KOHCTPYIOBAaHHS
— po3pooku, PCO/I;

— 3a0es3mevyBaTH BIJMOBIIHICTH CIIPOEKTOBaHUX Mojenel Ta Bciei PCO/L
JI0 peaiif Komnadii, mo mijuarae inpopmaruzanii
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Ik MoxHA

MOJICJIIOBATH Ta ONTHMI3yBaTH Oi3HEC-TIPOLIECH Ta IMOTOKM JaHUX

KOPHCTYBATHCS KOMIIaHii;
HA0yTHMH — MozemoBaTu Ta npoektyBatu PCO/] 3acobamu UML;
3HAHHSAMH i — OymyBaru JioTi4Hi Ta Gi3UYHI MOJENI peNIiifHuX 0a3 TaHuX;
YMiHHAMH — OyayBatu Joriudi Mojiesti 00’ €KTHUX 0a3 JaHuX;
('fOM“eTeHTHOC —  BHKOHYBATH Ta BMKOPUCTOBYBATH 00 €KTHO-PEINSIiNHE BimoOpakKeHHs
Ti) JTAHUX;
—  MaHimyJIoBaTH JaHUMM B ILIEHTPATi30BaHUX Ta pPO3MOAITICHHUX 0azax
JaHUX;
—  CTBOPIOBATH Ta BUKOPUCTOBYBATU 00’ €KTHU JOCTYIY A0 JNAHUX;
— po3BHBaTH Ta po3muproBatu ¢pyHkuionan icuyroui PCO/I;
—  cynpoBOJpKYBaTH Ta Tpanchopmysartu icayiodi PCOJ]
Indgopmaniiine | Cunabyc
3a0e3mevyeHHst | ENeKTpOHHUIN KOHCTIEKT JIEKIIiiA:
http://fpm.kpi.ua/archive/
CemectpoBuii | 3aiik
KOHTPOJIb
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http://fpm.kpi.ua/archive/dir.do?sys_id=obj_14808

JAuncunmiina

BigMoBocTiiiKi 0araTonpounecopHi cucTeMu

Kadeapa

CHUCTEMHOIO IpOorpaMyBaHH4 1 CIIELIATI30BAHUX KOMIT FOTEPHUX CUCTEM
Y

PiBens BO

Tperiii (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

Oocar

5 kpenutiB EKTC

JTUCHUILTIHA

Moga VYkpaiHcbKa

BHKJIA/IAHHS

Bumoru no 3HaHHS Ta BMiHHS B MeXax MporpaMu marictpa KoM’ roTepHoi iHxeHepii;
MO4YaTKy 3HAHHS Ta PO3yMIiHHS NPUHIIMIIIB, KOHIIETIIIH Ta TEXHOJIOT1H Mo0y10BH
BHBYEHHS 00YHCITIOBAIEHUX CHCTEM;

IIlo Oyxe Metoau, 3aco0H Ta MPOLIECH aHaNi3y, MOAETIOBAHHS, IPOCKTYBAaHHS Ta
BHBYATHCH KOHCTPYIOBAaHHS BIAMOBOCTIHKUX oOuncioBaibHuX cuctem (BOC)

Yomy ne [TutanHs BiAMOBOCTIHKOCTI oOuncoBaIpbHUX cucTeM (fault-tolerantsystem)
nikaBo/Tpeda CTaJI0O AaKTyaJbHUM 3 TIOSBOIO IMOTYKHUX OOUYMCIIOBAJIBHUX CUCTEM 3
BHBYATH PO3MOAUICHUMH pecypcaMH B MeXaxX OJHOro KoMIl'torepa (OararosiiepHi

CHCTEMH), JIOKAJIbHUX KOPHOPATUBHUX 1 30BHIMIHIX (pEriOHANbHUX 1
ro0anbHUX) MEpeX, KIacTepiB, TEXHOJIOTIH MOUIyKy 1 0araToBHMipHOTO
aHaJi3y JaHUX, pO3BUTKOM Web-TeXHOJIOr1i .

Oco061MBO BOHO aKTyalbHO A1 Oi3HECy, Jie TOMMIKA B pOoOOTI cucteMu abo

HIK 3HAYHUMU (P iHAHCOBUMH BTPAaTaMHU.

Bkpaii cunbHO Bif Takoro pony aBapiil crpaxaae QiHaHCOBa 1HIYCTPId,
TOAMHY HEIPale3JaTHOTO MPOCTOIO SIKOI MOKE OOUMCITIOBATUCS MITbHOHAMU
J071apiB 30UTKY.

3arpo3IMBUMU JJIS SKUTTS 1 3I0pOB’S JIO/IEH € MMOMMIIKM B poOOTI CUCTEMHU
YIPaBIIiHHS AACPHUMH 00’ €KTaMH, XIMIYHUMUA BUPOOHHUIITBAMH, aBialliftHUM
pyXoMm 1 T.II.

Takum ymHOM moOTpeba B BHUCOKOHAMIMHUX OE3MEYHUX CHUCTEMaX
3yCTpi4aeThCcsl TaM, Ji€¢ MoBa KHae mpo 3001, IO TATHYTH 3a COO0OI0,
KaTacTpo(iuHi HACTIIKK Pi3HOT TPUPOIH.

Po3pobka BOC abo ii BigMOBOCTIliKa eKCIuTyaTallisi, IOBUHHI IPyHTYBAaTUCS
Ha 3HAHHAX 1 PO3YMIHHI IPUPOAU TUX BUIIB BIAMOB, HIMOBIPHICTh SIKUX, 32
JaHUX YMOB €KCIUTyaTalii NpPUCTPOI0, MAlOTh MAaKCHUMAaJbHO BEJIHKY
HMOBIpHICTh BUHUKHEHHS.

Icuye nBa ocHoBHHMX HampsiMmku npu noOynosi BOC. Ilepmmii crnoci6 -
BUKOPUCTAHHS TUIBKM BiIMOBOCTIMKMX KOMIIOHEHTIB, KOJH KOXCH
KOMIIOHEHT CHCTEMH MOXE INPOJOBXKYBATH CBOE (YHKIIOHYBaHHs, HaBIiTh
SKILO OAMH a00 KUIbKa MiJKOMIIOHEHTIB CUCTEMH, BUXOAATH 3 Jady. Apyruii
crocid 1e po3poOka METOAiB, MO0 rapaHTyioTh mnobymaoBy BOC 3
KOMIIOHCHTIB, SIKI HE € BIIMOBOCTIHKMMHU. Y TaKMX CHCTEMax
BIIMOBOCTIMKICTh peali3oBaHa 3a paxyHOK BBEICHHS HaJIMIpPHOCTI 1
pPO3pOOKM  CHEIiaIbHOTO  MPOTPAMHOTO  3a0e3MeueHHs, eJIEMEHTHUX
B3a€MO3B'SI3KIB 1 AITOPUTMIB (DYHKITIOHYBaHHSI.

B pamkax npyroro cnoco0y po3pi3HsSIOTh:

— amaparHy HaaMipHicTs (HardwareRedundancy) - pesepByBanus;

— mporpamHy HaaMmipHicTh (SoftwareRedundancy) — 06poOka ogHuUX 1 THX
K€ JaHUX PI3HUMM IporpamMaMu 1 TMOPIBHSAHHS IX pe3yJbTaTiB Ta
BUKJIIOUEHHS CIIOTBOPEHHS PE3YJIbTaTiB;

— iHdopmaniitny ~ waaMmipHicth  (InformationRedundancy),  komm
MIOB1JIOMJICHHSI TIEPEIAI0ThCSI 0araTOKPaTHO;
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tumuacoBa HaaMipHicTh (TimeRedundancy) - BUKOpHCTaHHS TEBHOT
YAaCTUHH MPOTYKTUBHOCTI KOMIT'IOTEpA Ul KOHTPOJIIO 32 BUKOHAHHSIM
nporpaM Ta BiJIHOBJIEHHS OOYMCIIOBAJILHOTO TPOLECY, HANPUKIAA, 3
NOABIMHMM a00 TOTPIHHUM MPOPAXYHKOM Ha OOYHCITIOBAJIBHIN
MaIIHHi.

CremnianicTy B raiy3i aHaji3y, MOJAEIIOBaHHS, MPOEKTYBaHHS Ta peaji3aril
BOC kopucCTyIOThCS MiJBUIIEHUM MOMUTOM Ha PUHKY mpaii, a cami BOC
MOCTIHHO PO3BUBAIOTHCS Ta OHOBIIIOIOTHCS.

Yomy MoxHa

a”asnizyBaT BuMoru 10 BOC;

HaBYUTHUCS — obupatu MeTonu Ta 3aco0M aHaji3y, MOJIEIIOBAHHS Ta MPOEKTYBAHHS
(pesynbTaTn BOC BiamoBigHO 10 BU3HAYEHUX BUMOT;
HABYAHH) — BUKOHYBAaTH TIOBHMM IIMKI 3aXOAiB 3 aHaii3y, MOJEIIOBAHHS Ta
npoektyBanHs BOC BiAMOBiTHO 10 BU3HAYEHUX BHMOT
— oOuparu 3aco0M Ta BHKOHYBAaTH TMOBHUM IMKJI 3aXOdiB 3
KOHCTpYIOBaHHS — po3pobku, BOC;
— 3a0esmevyBaTH BIMOBIJHICTH CIPOEKTOBaHMX Mojenel ta Bciei BOC
70 pearniii koMmaHiii Ta 00’€KTiB, 0 MOTPeOYIOTh BiZIMOBOCTIHKOCTI
00YHCITIOBAIBHOT CUCTEMH
Sk MokHA — MOJEJIOBaTH Ta aHaJi3yBaTH IOBEIIHKY KOMIIaHiil Ta 00’€KTiB, IO
KOPHCTYBATHCHA notpedyots BOC;
HA0yTHMH — MoJenoBaTH Ta nmpoekryBatu BOC;
3HAHHSMH i — BuOHWpatu abo KOMOiIHYBaTH CIMOCOOMW ITiIBUIIEHHS BiJMOBOCTIMKOCTI
YMiHHAMH cucTeM;
SKOM“eTeHTHOCT —  mogepuisyBaty BOC 3 METOIO MiIBUIIEHHS iX BiZIMOBOCTIMKOCTI;
i) — TPOBOJUTH EKCIUTyaTallilo, CYNpOBO/KYBaTH Ta  TpaHCPOpPMYBATH
icaytoui BOC
Indopmaniiine Cunabyc
3a0e3neYeHHs EnexTpoHHMIT KOHCIIEKT JeKITiH:
http://fpm.kpi.ua/archive/
CemecTpoBuii 3anik
KOHTPOJIb
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http://fpm.kpi.ua/archive/dir.do?sys_id=obj_14808

JAuncunmiina

JeneHTpaizoBaHi 3aCTOCYHKH

Kadeapa

ImxeHepii nporpaMHOro 3a0e3nedeHHs B eHEPreTULl

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oocar

5 kpequtiB EKTC

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumoru no OO0’ eKTHO-OpiEHTOBAHE MPOTPaMyBaHHS, MEPEKEBI TEXHOJIOTI.

MOYaTKY

BHBYEHHS

o Oyne Texnomnorist Blockchain y nii. IIlo Take Bitcoin. Illo Take neneHTpanizoBaHi

BHBYATHCSH 3actocyHkH. [linTpumyBanbHi TexHOIOri. 30epiranHsa JaHux O0e3MocepeHbO
B JIaHIIO)KKaxX OnokiB Bitcoin. Exocucrema ycmimHuX AEIEHTPaTi30BaHUX
3actocyHkiB. Haimo i sik Oynu crBopeni OpenBazaar i Lighthouse.

Yomy e Huni aktuBHO (opMyeTbcs HOBa MOJENb CTBOPEHHS MacIITabOBaHUX 1

nikaBo/Tpeda e(eKTUBHMX 3aCTOCYHKIB, OCHOBH SIKO1 OyJIn 3aKiajieHi TexHoJjoriero Bitcoin,

BHBYATH

0 BKJIIOYA€ KpUNTOTpadidHy PEECTPAIiio YroJ, MOJIEiNb 3 OOMEKECHUMU
pecypcamMu 1 TIPHHTOBI TEXHOJIOTii. Bka3zaHi XapaKkTEepHCTUKH TOCITYXHIIN
BIANPAaBHOIO TOYKOIO S CTBOPEHHS HOBOTO THUIy IPOrPaMHOTO
3a0e3neyeHHs, W0 JicTano Ha3By "JleneHTpanizoBaHi 3acTOCYHKH'.
JlenieHTpani3oBaHi 3aCTOCYHKM THYUKIIE, Mpo3opilie, HaaildHIIE 1 MaloTh
OinbIlle MOTHBYIOUY OpraHi3allilo, HDK CydacHe INporpamHe 3a0e3neueHH:,
CTBOpPEHE 13 3aCTOCYBaHHSAM TpamuliiiHux woxenei. lLle kype, skuii
JOTIOMO’KE€ 3PO3YMITH I1i 3aCTOCYBAHHS 1 HABYMTHUCS PO3POOIISITH iX.

Yomy mMoxHa

Peanizartiss meuentpanizoBanoi Bepcii Twitter. Mexanizm BitSwap B IPFS.

HABYUTHCS HeuentpamizoBanuii ~ Twitter.  Anamiz  mnpoGiem  Oe3mekH,  SKUMHU

(pe3ynbTaTH KOPHUCTYIOThCSl crlaMepu. BUKOpHUCTaHHS TakuX MPUHOMIB, K MOBHUN LUK

HABYAHHS) J0Ka3y BUKOHAHHSA pPOOOTH TpPH CTBOPEHHI HOBOTO KOpHCTyBauya s
NEPEeBIpKM HWOro IJEHTUYHOCTI MICNs peecTpamii, A7 BiJBEpTAaHHS aTaku
Cubinu 1 GaraTo 1m0 iHIIe.

Sk MoxkHA Ckopucraiitecss IMM KypCOM SIK TPAMILUTIHOM JI0 CTBOPEHHS BallIMX BIACHUX

KOPHCTYBATHC | 3aCTOCYBaHb, BUKOPUCTOBYIOUHX TexHOOT1I0 Blockchain.

s1 HA0yTUMH
3HAHHAMM i
YMiHHAMU
(KOMIIETEHTHOC
Ti)

Inpopmaniiine
3a0e3meueHHs

Cunabyc
EnexTpoHHMIT KOHCTIEKT JIEKITii

CemectpoBuii
KOHTPOJIb

3anik
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JAuncunmiina

MaremaTH4Hi MeTOAH iHpOpPMALIHHUX CHCTEM

Kadeapa

IHopmMaTuKu Ta MpOrpamMHoi iHKeHepii

PiBens BO

Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oocar

5 kpequtiB EKTC

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumorn xo Juctumiina “MaTtemMatnyHi MeToIu 1H(OOPMALIHHO-YIIPABISIOYUX CUCTEM

MO4YaTKy 0a3yeTbcs HAa HACTYIHUX JUCIHHILUIIHAX - “/luckpeTHa Matemaruka”, “Teopis

BHBYCHHS iiMoBipHOCTEH”, “MeToIH 1 CUCTEMH IITYYHOTO 1HTENeKTy , “MoentoBaHHs

cucTem’.

IIlo Oyxe - Knacudikamis, anami3 Ta IporHo3yBaHHS 4YaCOBHUX PSIIB;

BUBYATHCSH — aHaJji3 Ta BUSABJICHHS aHOMAJIili B YaCOBUX PAIAX;

- OCHOBM MareMaTHyHOi Teopii ¢pakraniB, L-cuctemu, reHepais
¢dpakraniB Ta GpaKkTaIHLHUX KJIACTEPIB;
- (¢pakTanbHi YacoBi paaM i GpakTagbHa PO3MIPHICTS.

Yomy e - binbmicTs nporueciB pi3HOT IPUPOOH OMUCYIOTHCS YACOBUMH PSAIAMU 1

nikaBo/Tpeda (bpakTaIbHUMHU YaCOBUMH psaMH O€3MOCEPEaHbBO;

BHUBYATH - BUKOPUCTaHHS MAaTeMaTHYHUX METOMIB JJIsi TeHepauii, aHami3zy i
MPOTHO3YBAHHS JMHAMIYHUX MPOLECIB B iH(OPMAIIIHO-YIPaBISIOUNX
cucTeMax.

Yomy MoxkHa — 3acTOoCOBYBATHM MaTEeMAaTH4HI METOJAU aHaNi3y (paKkTalIbHOCTI YACOBUX

HABYHTHCSA PAMIB;

(pe3yabTaTH — 3aCTOCOBYBAaTH MaTeMaTH4YHI METOIM JJIsl MPOTHO3YBAaHHS AMHAMIYHUX

HABYAHHS) MPOIIECiB Pi3HOT MPUPOIH.

SAx MoxxHa - Po3pobnstu mporpamue 3a0e3nedyeHHs MaTeMaTHYHUX METOMIB  JUIS

KOPHCTYBATHCHA reHepauii, aHamizy 1 MPOrHO3yBaHHS YAaCOBHUX PsAIB JAMHAMIYHHUX

HA0yTUMH MPOLIECIB Pi3HOI MPUPOAH;

3HAHHSIMU | — aHaJi3yBaTH 1 BUSBIIITA aHOMAJIbHY MOBEIHKY TUHAMIYHHUX MPOILECIB 3

YMIHHSIMH BUKOPUCTAHHAM (PpaKTaIbHUX IMiXO/IB, JIHI'BICTUYHOTO

(KOMIIETEHTHOCT MOJICTIFOBAHHS.

i)

Indgopmaniiine | Cunalyc

3a0e3meYeHHsd EnexTpoHHMIT KOHCTIEKT JIEKIii

CemecTrpoBnii 3amik

KOHTPOJIb
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