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IHCTPYKLiA KOpUCTyBauam KaTtanory

1. Kinbkictb i obcar (y kpeantax EKTC) HaBYaNbHUX AUCLUMNAIH, AIKI MOXe obpaTu acnipaHT
(BMBIPKOBUX ANCUMNANIH) BU3HAYAETbCA HABYa/NbHUM MAAaHOM, a came gna 3 cemectpy — 5
KpeauTiB (oaHa Ancumnnina), ans 4 cemectpy — 5 kpeguTis (o4Ha gucumnniiHa).

2. Mpoueaypa Bnb6OpyY acnipaHTamMum HaBYabHUX AMCLMNAIH 3 D-KaTanory peanisyeTbcs yepes
cneujianizoBaHy iHbopmaLitHy cuctemy YHiBepcuTeTy my.kpi.ua Ta BKAKOYAE TaKi eTanu:

2.1 PeecTpauis acnipaHTa B my.kpi.ua

2.2 3paiicHeHHs acnipaHToOm BMH6OpY AMCUMNIH

2.3 NiaTBepAKeHHs acnipaHTy Moro Bubopy HaBYaNbHUX AncumMnid i3 ®-Katanory.

2.4 OnpautoBaHHA pe3ynbTaTtis BUbopy aucumnnid (dikcauia pesynbTaTtiB BMbOpY) Ta
nepeaaya AaHux ANA KopekLii iHAUBIAYaNbHUX HaBYa/IbHUX NAAHIB acnipaHTiB.

3. Y pa3i HeMoKAUBOCTI GOPMYBaHHSA akadeMidyHOoi rpynn AnsA BUBYEHHSA NeBHOI BMGIPKOBOI
AVUCUMMNNIHM,  acnipaHTaM HadaeTbCA  MOM/MBICTb  3AIMCHUTM  MNOBTOPHWIA  BUBIp,
NPUELHABLINCD A0 BXe CPOPMOBAHMX HABYANbHUX FPY.

4. AcnipaHT, AKWIA 3HexTyBaB CBOiM npaBom Bubopy, byae 3anmMcaHM Ha BUBYEHHA TUX
AVCUMNANIH, SIKi 3aBilyBay BUMYCKOBOI Kadeapw BBarKaTUme MOTPIOHUMM Ans onTumisaLii
HaBYa/IbHMX FPyN i NOTOKIB.

5. AKwo 3406yBay i3 NOBAXKHOI NPUUYMHU He 3Mir obpaTu AUCUUNAIHM BYacHO, abo BUABMB
NOMMJIKY OO0 CBOTrO BONEBUAB/IEHHSA, BiH 3BEPTAETLCA A0 AEKAHATY i3 3aABOIO ANA 3anucy
Ha BMBYEHHA 0BPaHMX HUM AUCUMNAIH, HAAABLUWM AOKYMEHTIB, AKI 3aCBiAYYIOTb NOBAXKHICTb
NPUYKH. 3asBa Ha 3MiHy BMBIpKOBOI AUCUMNAIHM Yy cPOpMOBAHOMY iHAUBIAYyaNbHOMY
HaB4Ya/IbHOMY MJIAHi MA€E NOAABATMUCA HEe Mi3Hile HiX 3a MicAUb A0 Mo4YaTKy cemecTpy, B
AKOMY BMKNAZAETHCA LA AUCUMNAIHA.

6. He ponyckaetbca 3miHa 06paHMX AUCUMNAIH NiCAs NOYaTKy HaBYa/IbHOrO CEMECTPY, B AKOMY
BOHW BUK/IAZ4atOTbCA.

7. O6paHi acnipaHTOM HaBYaAbHi AUCUUNAIHM 3a3HA4Ya€TbCA Yy WMOro iHAUBIAyanbHOMY
HaBYa/IbHOMY NAaHi.



&d-KaTtanor

Aucyunninu 0na 2 Kypcy (8ubip nepwokypcHUKamu)

NoTpi6bHo 06paTn 10 KpeauTis 3a piKk: 3-i cemecTp: 5 KpeauTis; 4-i cemecTp: 5 KpeaurTis.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaB4YanbHOI AUCUUNAIHN CemecTtp . .
KpeauTis arecrauin

1. | TexHonorii BipTyanisauii Ta XmapHMX 3 5 3anik
obuucnens (IM1)

2. | TeTeporeHHi po3noaineHi 6a3m aaxHux (ICT) 3 5 3anik

3. | MynbTHUareHTHO-OPiEHTOBaHe 3 5 3anik
nporpamysaHHAa (IM1)

4. | MpuKknagHi metoam aHanisy aaHux (OT) 3 5 3anik

5. | MNpoeKTyBaHHA NPorpamHo-KOH®IrypoBaHMxX 3 5 3anik
mepex (OT)

6. | MpoeKTyBaHHA NporpamHoro 3abesneyeHHs 4 5 3anik
TexHoJsorii umdpposux asirtHukis (M3KC)

7. | Metoau nobynosu nporpamHux 3acobis 4 5 3anik
ANA MaTpudHux obumncnens (M3KC)

8. | ObuncntoBanbHI CUCTEMM BUCOKOI 4 5 3anik
rotoBHocTi (CNCKC)

9. | BiamoBocTiliki baraTonpoL,ecopHi cucremm 4 5 3anik
(CNCKCQ)

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

11.| MaTtemaTtnuHi metoau iHGopMaLLIMHMNX 4 5 3anik

cuctem (IN1)




AHoTauii BUbipKOBUX AncumnniH

JAucuumutina TexHoJiorii BipryaJsizamii Ta XMapHHUX 0049HCJIEHD
Kadeapa [HpopMaTHKHU Ta MPOrpaMHOi 1HKEeHepli
Pisens BO Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemectp

Oocar

5 kpenutiB EKTC

AMCHMILIIHA
Mogsa VYkpaiHcbka
BUKJIAJIaHHS
Bumoru o VYcninmHoMy BUBUEHHIO AUCHUIUTIHM «TexHosorii BipTyamizalii Ta XMapHHUX
MO4YaTKy oOuMClieHb» TMepenye BUBYEHHS JUCHUIUIIHU  «DopMaibHI  METOIU
BUBYCHHS POrpaMHoOi 1HXEHepii» HaBYaIbHOIO IUIAHY MIATOTOBKU JOKTOPIB (inocodil
3a crienianbHicTio 121 [HkeHepis nporpamHoro 3a0e3neyeHHs .
IIlo Oyne - OCBOEHHSI TEOPETUYHMX MOHATH 1 MPAKTUYHUX HABUYOK Yy ramysi
BUBYATUCH po3pobiieHHs 1 excrutyaTanii iHppactpykrypu LLO/;
- O3HAWOMJICHHA 3 CY4YaCHUMHM METOJaMH 1 TEXHOJIOTISIMU YIpaBIiHHS
BIPTYaJi30BaHUMU 1 XMAapHUMH CUCTEMaMU;
- Ha0yTTa HaBuuoK mnoOyaoBu IT-indpactpykrypu mis IO/l Tta xmapHux
CEepeIOBHUILL
Yomy ue Mera  BHUBYEHHS  JUCHMIUIIHM -  HaOyTTd  KJIIOYOBUX  (haxoBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHHUX 3HAHb 1 MPAKTUYHUX HABUYOK 3 TEXHOJOTIT
BUBYATH BipTyami3alii Ta XxMapHuX oOuucieHs. [IpeagmMeToM BUBYECHHS TUCHUILIIIHU €

METOJIY 1 TEXHOJIOT1i YIpaBIiHHS BIPTyali30BaHUMH 1 XMapHUMHU CHCTEMaMH,
3acobu noOyaoBu IT-iHGpacTpykTypu nentpiB o6pobnenns ganux (LIOl) Ta
XMapHHUX CEpEAOBHILL.

Yomy moxHA

OTtpumaHi B pe3ysbTaTi 3acBO€HHS AucuMIUIiHU « TexHomorii BipTyanizaiii Ta

HABYMTHCSH XMapHUX 00YHCIICHbY TEOPETHUYHI 3HAHHS Ta NIPAKTHYHI YMIHHS MOXYTbh OyTH
(pe3yabTaTn KOPHCHI JUIsl IPOBEJICHHSI HAYKOBHX JOCIIIKEHb 32 TEMOIO JTUCEepTallii.
HABYAHHS)

Sk MokHA [Ticnst 3acBo€HHS AUCUMILIIHY « TeXHOIOr1 BipTyani3alii Ta XMapHUX
KOPUCTYBATHC | OOYMCIIEHb)» pe3ysibTaTaMy HaBYaHHS €:

1 HA0yTUMH
3HAHHSAMM I
YMiHHSAIMH
(KOMIIETEHTHOC
Ti)

3HAHHS:

- Cy4aCHHX TEOPETUYHUX, METOAUYHHX 1 QJITOPUTMIYHHX OCHOB
po3po0OKH BIPTyalli30BaHUX 1 XMapHUX CHUCTEM IS iX BUKOPUCTAHHS ITiJT 4ac
PO3B'sI3aHHSI MPUKJIAIHUX 1 HAYKOBUX 337144,

- BU3HAYAJIbHI ~ XapaKTEepPUCTUKM, CEpPBICHI Mojenl Ta Mojeni
PO3TOpTaHHS XMapHUX OOYUCIICHB;
- 3  MOJEIIOBaHHS CTaHy Ta TIOBEIIHKH CKJIQJHUX 00’ €KTIB

KOMIT'FOTEpHOI Tajly3i B Ipoliecl TECTyBaHHS BiANOBIAHUX MPOTPaMHUX i
TEXHIYHUX CHCTEM IpH 3a0e3MeueHHl SKOCTI 1 HaAIMHOCTI po3poOiIeHHX
iHQOpMaIIHHUX CUCTEM 1 TEXHOJIOTIH;

- MaTeMaTUYHUX MoJieJel 1 METOAIB aHajii3y Ta CHUHTE3y CYy4acCHUX
CUCTEM YNpaBiiHHA Ta iX (yHIaMEHTAIbHUX BJIACTHUBOCTEH  IPHU
npoektyBaHHl IT-iHdpacTpykTyp A JOCHIIKEHHS XapaKTEpPUCTHUK 1
MOBEJIHKH CKJIAIHUX 00'€KTIB 1 CHCTEM;

- apXITeKTypH Ta CTaHJapTIB KOMIIOHEHTHHX MOJIETIEH,
KOMYHIKAI[IHHUX 3ac00iB 1 pO3MOIUICHUX OOYMCIIEHb, YMIHHS PO3B’SI3yBaTH
npoOJeMu MacmTaOOBaHOCTI, MIATPUMKH BIIJAJICHUX KOMIIOHEHTIB 1
B3a€MOJII PI3HUX MPOTrpamMHUX IUIaTGOpPM y BIPTyalli30BaHHUX 1 XMapHUX
iH(hOopMaLlIHHUX CHUCTEMAaX.




— YMIHHS:

- BUKOPHCTOBYBaTH METOJU Ta METOJUKU IPOBEJCHHS HAYKOBUX Ta
MPUKIATHUX JOCITIIKEHb;

- pO3B’si3yBaTH  MPUKJIAJAHI  3agadyli B Taly3l IPOEKTYBaHHS,
HaJIalITYBAaHHS Ta €KCIUTyaTal(ll BIpTyali30BaHUX 1 XMApHUX CUCTEM;

- BUKOPDHCTOBYBAaTM METOJIM IMPOBEJIEHHS JOCHIIPKeHb Ta BMITH
aHaII3yBaTH CKIIAJHICTh TEXHIYHUX CHUCTEM, PO3YMITH CKJIAQJHICTh 3a/1a4y
oInTUMi3alii MUX CUCTEM Ta IX €JIEMEHTIB, Ta BIOCKOHAIIOBATH METOIUKHU 1X
IPOBEJICHHS;

- 3aCTOCOBYBAaTH pI3HI MapaJurMU MpPOTpaMyBaHHS: CTPYKTYpHE,
00’ €KTHO-Opi€EHTOBaHE, (DYHKITIOHAJIbHE, JIOTIYHE, 3 BIIMOBIIHUMH MOJICTISIMH,
METOJIaMU Ta aJrOPUTMaMU OOYHUCIIEHb, CTPYKTYpaMHU JaHHUX 1 MEXaHi3MaMHu
YOpPaBIiHHSA TMiJl 4Yac CTBOPEHHS Ta YJOCKOHAJEHHS BIPTYyajli30BaHUX 1
XMapHUX CUCTEM;

- 3aCTOCOBYBAaTH TEXHIYHI 1 MpOrpaMHi KOMYHIKAIiiiHI 3aco0u Ta
3aco0u 3’€JTHAHHS pPecypcCiB B FOPUAHUX XMAapHUX CUCTEMAX;

- npoektyBatu [T-iHppactpykrypy LOJl i miATpUMKH XMapHUX
00UYnCIeHb 3 BUKOPUCTAaHHSM CYyYacHHUX arapaTHO-TPOrpaMHHUX 3aco0iB 13
3a0e3MeYeHHsIM HaIIHHOCTI, TOCTYITHOCTI Ta O€3MeKH;

- OCBOIOBAaTH 1HHOBAllIMHI 1HQOPMAIIIiIHI TEXHOJIOTI{ y rairy31 XMapHUX
o0YMCIlIeHb, OILIHIOBaTH iX Ta BUKOPUCTOBYBAaTH 3 METOI0 PO3POOKHU
apXITEKTypHU Ta MPOEKTYBaHHS XMapHUX MOCIYT.

— JIOCBII:

- NPOEKTYBaHHS BIPTyalli30BaHUX 1 XMapHHUX CHUCTEM, PO3pOOIEHHS
CydacHUX 1HQOpMAaIIITHIX TEXHOJOr1H Ta MPOrpaMHUX CUCTEM I peaizalil
XMapHUX OOYHCIICHb;,

- 3/1aTHICTh BUKOPHCTOBYBATH MpOQeEciiiHl 3HaHHS W yMIHHS B Taiys3i
MPAKTUYHOTO BUKOPUCTAHHSI XMAapHUX TEXHOJIOT1H.

Indopmaniiine | Cunabyc

3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JICKIIIH
CemecTpoBuii | 3aiik

KOHTPOJIb




Jucuumiina

I'ereporenni po3noaizieHi 6a3m JaHux

Kadenpa

[HpopMaIITHUX CUCTEM Ta TEXHOJIOT1H

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemectp

Oocar

5 kpenutiB EKTC

JMCHUILIIHA
Mogsa VYkpaiHcbka
BUKJIAJIAHHS
Bumoru no Bomoainns 3HaHHAMU 13 quctuiiiid «Po3mosineHi cucreMu 0oOpoOKH TaHUXY,
MoYaTKy «ITapanensHi Ta posnoziieHi obuuciaeHHs», «XmapHi Ta Grid-TexHOIOTI,
BHBYEHHSA «ba3n maHmx»
Ilo 6yne - Konmneniii Ta ocHOBH MOOY10BU PO3MOAIICHUX 0a3 JaHUX;
BHBYATUCH —  po3poOKa apXiTEeKTYpH pO3MOALTICHUX 0a3 JaHUX;

- 1o0OyA0Ba reTeporeHHUX PO3MOAUICHUX CUCTEM;

—  TEXHOJIOT1] YIpaBIiHHS FeTePOreHHUMHU CUCTEMaMU;

— TexHojorii oOpoOKM BENMKMX MAaCHBIB JaHMX B pO3MOAUIEHUX 0azax

JaHUX;

—  yOpaBJliHHS T€TEPOreHHUMH PO3NOITICHUMH 0a3aMu JaHUX.
Yomy 1e Hnst 3agoBosieHHs 1oTpe® 00poOku iHdopmalii, mo  30epiraerbcs B
nikaBo/Tpeda PI3HOPIIHUX 6a3ax JaHUX, sIKi 00 €AHYIOTbCS B OJIHY PO3IMOJALIEHY CUCTEMY B
BMBYATH HAyKOBIii, METEOPOJIOTIUHIM, acTpo(i3uvHil, EKOHOMIUYHIN, OaHKIBCBHKIM,

¢13uKo-TexHiuHId cdepax 1 HAOYTTS JOCBIAY Ta YMIHHS BUKOPUCTaHHS Ta
CTBOPEHHS CHUCTEM PO3MOJIIEHOT O00poOKM JMaHux 3 0a3 JaHuX; A
BUKODHCTaHHA Ta  pO3pOOJICHHA  MporpamMHOro  3a0e3nedyeHHs 3
BUKOPDHCTAHHAM Cy4YaCHUX 3aco0iB 30epiraHHs Ta OOpoOKHM HaHMX; AJs
CTBOPEHHSI Ta 3aCTOCYBaHHS HOBHMX TEXHOJIOTIH JOCTYNy A0 JAaHUX uepe3
0e31pOTOBHUIA 3B'A30K, 30KpeMa TexHoJorii 5G.

Yomy moxHA

- BuxopucToByBaTu Ta OpraHizoByBaTH po3I0ijieHy 00poOKy JaHUX;

HABYMTHCSH — aHali3yBaTH BUMOT'H JI0 Cy4acHUX 0a3 JaHUX;
(pe3yJbTaTH — 3aCTOCOBYBAaTH Ta CTBOPIOBATH METOAM OLIHKH HPOJYKTHUBHOCTI
HABYAHHS) PO3IOAICHUX CUCTEM;
- pO3B’sI3yBaTH 3ajadyl MPOEKTYBAaHHs Ta €KCIUTyaTallli po3moJijieHux 0a3
JaHUX;
—  pO3poOJIATH HOBI apXiTEKTypH CHUCTEM 3 BHCOKOKO IIBHJIKICTIO OOpPOOKH
JaHUX;
— aJMIHICTpYBaTH pO3MOoAlIeH] 06a3 1aHuX;
— 3aCTOCOBYBAaTH TEOPETUYHI 3HAHHS JUIS PO3B’sA3aHHS MPAKTUYHUX 3a7a4
00pOOKHM JaHUX.
Sk MokHA HabyTtu nocBig npakTuyHOi poOOTH B PO3NOUIEHUX CUCTEMax 00pOKU
KOPUCTYBATHC | JaHHUX, OCBOITH ICHYIOYE IPOrpaMHe 3a0e3MedYeHHsI PI3HOPIIHUX 0a3 JaHUX

1 HA0yTUMH
3HAHHSAMM I
YMiHHSAIMH
(KOMIIETEHTHOC
Ti)

Ta OyAyBaTH BJacHI MPOrpaMHi MPOTYKTH 3 BUKOPUCTAHHS T'€TePOreHHUX
po3noiieHux 6a3 1aHuX, PO3MapaleNtoBaT JOCTYI Ta 0OPOOKY aHUX.

Indopmaniiine
3a0e3meYeHHs

Cuabyc
EnexTpoHHMI KOHCTIEKT JICKIIIi

CemecTpoBuii
KOHTPOJIb

Sanik




Jucuumiina

MyJIbTHAT€HTHO-OPi€HTOBaHE MPOrPaMyBaHHA

Kadenpa

[HpopMaTHKHU Ta IPOrpaMHOi 1HKEeHepli

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemectp

Oocar

5 kpenutiB EKTC

JMCHUILIIHA
Mogsa VYkpaiHcbka
BUKJIAJIAHHS
Bumoru o Huctumnina “MynbTHareHTHO-OPIEHTOBaHE MPOTpaMyBaHHS 0a3yeThCs Ha
MOYATKY HiArOTOBILII  MaricTepchbkoro piBHsA 31 creuiaigbHocTi 121 «Imxkenepis
BUBYEHHS IIPOrpaMHOro 3a0€3MeUeHHS.
IIlo Oyne — MynbTHareHTHi CUCTEMH 1 BBEICHHS JI0 MYJbTHAreHTHO-OPIEHTOBAHOIO
BHUBYATHCHA IporpaMyBaHHS;
— ATreHTHI MOielll 1 IporpaMyBaHHs iX;
- Mopeni cepeaoBuia 1 iX mporpaMyBaHHs B Cy4aCHOMY 1HCTPYMEHTapii;
— Opranizaiiiiai MoJeni 1 MOKPOKOBE IMPOrpaMyBaHHS MYJIbTHar€HTHHX
oprasizarfiil.
Yomy ue CydacHi mnporpaMHi JOAATKM MarTh CHpPaBy 13 3pOCTalOYMM pPiBHEM
nikaBo/Tpeda ABTOHOMHOCTI B3a€MOIIOB’SI3aHUX NPOrpaMHUX CHUCTEM, 1 IepHl 3a Bce 3
BHBYATH IHTErpaIi€r0 HE3TIYeHHUX CHUCTeM, SKi He Bimomi 3a3panerigp. CydacHi

TEHJCHIII{, TaKkl K pO3yMHI MICTa, IHTEJIEKTyallbHI TPAHCIIOPTHI CUCTEMHU Ta
IIPOMUCIIOBICTh, CHPUSHHS PO3BUTKY |HTEepHET-peuell, HanpuKiaa, BKa3yloTh
Ha mie OUThIN CKJIaAHI CIeHapii, B SIKUX aJalTHBHI Ta BIIKPUTI KOMaHIU
IHTEJIEKTYalbHUX ABTOHOMHHUX CYyO'€KTIB MporpamMHOro 3abe3leueHHs Ta
pob6oTIB OyayTh B3aEMOMISATA 3 JIIOAM Ta TOOYTOBI MpeaMeTH, BCi
B3aeMmonoB’s3aHi. baratoarentHi cucremu (BAC) MoXyTh OyTH BUKOpUCTaH1
SK BIJIOBIJHA MapajWrmMa s MOJEIIOBAHHA Ta IPOEKTYBAaHHSA TaKHX
cucteM. baratoareHTHa cuctema - 11e opraHizoBaHuil aHcamOJb aBTOHOMHMX
[IJIECIPSIMOBAHUX CYTHOCTEH, SIKI HA3MBAIOTHCS areHTamH, M0 B3a€EMOIIOTH
MDK cO0OI0 Ta B3a€MOAIIOTH B cepefoBuill. Ha iHIuBITyaqbHOMY pIBHI
KOXXEH areHT MO’KE€ MaTH BJIACHI LUl Ta 3aBIAHHS, SIKI CJIJ MEpeCiiayBaTu
CaMOCTIWHO, BHUpINIyHOYH, sKi Aii poOutu. Sk aHcamOib, areHtram, sK
MpaBUjIo, TOTPIOHO KOOPJAMHYBATHCS Ta CIIBIPALIOBATH JJIsi JOCATHEHHS
rnobansHOi MeT BAC B nitomy, sk oprasizaiii. ¥ il AUCIUIUTIHI HAEThCS
Opo IporpamyBaHHS  OaraTOareHTHUX CHCTEM 13  BHUKOPHUCTaHHSIM
IHTErpOBAaHOIO  MIAXOAY, SIKMH 3apa3 Ha3UBalOTh  MYJbTHAr€HTHUM
opieHTOBaHUM MporpamyBaHHsiM (MAOII).

VY nmiteparypi 0arato BiANOBIIHUX METOMIB POOOTH 3 MYJIbTHATCHTHUMH
CUCTEMaMH BHMHHKJIO B PI3HOMY KOHTEKCTI - OCHOBHUMH MpUKIATAMH €
mryyauid iHTenekt (II), posmoainenuit I, mporpamua imxenepis (CE),
MOJIEJIIOBaHHS - 1 JIedKl 3 HHUX [pHU3BEIM J0 KOHKPETHUX Mojenei
nporpaMmyBaHHs A 60poThOa 31 3pOCTalOUMM DPIBHEM aBTOHOMHOCTI Ta
CKJIQJIHOCTI B3a€MOJIiIl y cydacHuX cucrteMax. Y npomy HamnpsmMky MAOII
3abe3neuye CTPYKTYpPOBaHHIA X1, 3aCHOBAHUU Ha TPHOX
B3a€MOIIOB’SI3aHMX Habopax KOHLEMUIA Ta abcTpakuid MporpaMyBaHHS
(Hamanl Ha3MBAIOTHCS BHUMIPAMM), KOPUCHUX JMJI NPOEKTYBaHHS TaKHX
CKJIQJIHUX CHCTEM: pO3MIp areHra, SKUHd BUKOPUCTOBYEThCA IS
IporpaMyBaHHS OKpEeMHUX (B3a€EMOJIIOYMX) aBTOHOMHHUX CYTHOCTEH; BHUMIp
HABKOJIMILIHBOTO CEPEIOBUINA, KUl BUKOPUCTOBYETHCS JJISi IPOrpaMyBaHHS
CHUIBHHUX PECypciB Ta 3ac001B, 1110 BUKOPUCTOBYIOTHCS areHTaMu Jisi poOoTH,
B3a€MOJI1 Ta MIAKJIIOYEHHS J0 peajbHOro CBITY; Ta OpraHi3alliiiHuil BUMIp,




II0 BHUKOPUCTOBYETHCS JUIsl CTPYKTYpyBaHHS Ta PETyJIOBaHHS CKJIAIHHUX
B3a€MO3B’A3KIB, 10 B110yBatOTHCS Mi’K aBTOHOMHUMH areHTamMH y CIiJIbHOMY
CEPEIOBHIIIL.

Y mpoMmy Kypci 3 0araToareHTHOTO TMpPOTpaMyBaHHS OCHOBHA yBara
OPUILISETHCS MPAKTUYHOMY IpPOrpaMyBaHHIO OaraToareHTHUX cucteM. Bix
CTOCYETbCSI OHOTO 3 OCHOBHMX HAmNpsSMKIB BUKOPHCTAHHS MYJIbTHAr€HTHOT
napagurMu AJis po3poOKH CKJIaJHUX CUCTEM: MYJIbTHAr€HTHO-OPIEHTOBAHOTO
nporpamyBanHss (MAOP), 1m0 BHUKOPHUCTOBYEThCS ISl 1HTErparii
IHTEJIEKTYaIbHUX CUCTEM Ta PO3BUTKY COLIIAIbHO-TEXHIYHUX CHCTEM.

OxpiM BUBUYEHHSI OCHOB Ta HallCy4acHIIIUX poOiIT, 3p00JEeHUX 32 LI€I0 TEMOIO
B nomeHi Multi-Agent, B Ji3Ha€TECh, sIK 3acTocoByBatH miaxinq MAOP mis
pO3pOOKH JICIICHTPATI30BaHUX Ta BIIKPUTHX cucTteM Al.

Yomy moxHA

HapuanHs BUKOPHUCTYBAaHHS mwaTGopmMu

HABYMTHCSH JaCaMo/JasonAgentProgramminglLanguage s npakTUYHUX BIOpaB, SKI

(pe3yabTaTn npejcTaBieHi B uboMy Kypcei. Lg miatdopma nporpamyBaHHs € pe3ybTaToM

HABYAHHS) iHTerpamii MoBH mnporpamyBaHHs areHtaJasonAgentProgramminglanguage,
wiatopmu IporpaMyBaHHs cepeIoBHILa
CArTaGoEnvironmentProgrammingplatform ta mnargopmu nporpamyBaHHS
MOISE Organizationprogrammingplatform.

Sk MokHA - bararoareHTHU# MiJXiJ, OPIEHTOBAaHUN Ha MPOTrpaMyBaHHS, MOJSTae y

KOPHMCTYBATHC | CKJIaJl MOJIEJICH areHTiB, MOJIeJIeH CEepeIoBUIlla Ta MOJIeTIeH opraHizarlii, 1o

1 HA0yTUMH
3HAHHSAMM I

B3a€EMOJIIFOTE MDK coboro. KokHa 3 mux Mozenei moOynoBaHa MUISTXOM
BUOOpPY KOHIENIiA BiAMoOBiAHO 10 BuMipy Arenr, CepenoBuine Yu

YMiHHSIMU Opranizaiis.

(kommnerenTHOoC | - Buxopucranus MAOP nuisixom HajaHHS OpPUBUIEIB KOXKHOMY 3 IHX

Ti) BUMIPIB MOXE€ BIANOBIIHO TIPHU3BECTH 10 ATEHTHO-OPIEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOrO Ha cepeloBUIIE NPOrpaMyBaHHS
(EOP) Ta OpranizaiiifHo-0piEHTOBAHOTO porpaMyBaHHs
(OrganizationOrientedProgramming).

Indopmaniiine | Cunabyc

3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JICKIIIi
Beb-cTopinka quCIUIIIiHA:
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannja/0-38

CemecTpoBuii | 3aiik

KOHTPOJIb




Jucuumiina

IpukaaaHi MeToau aHAJI3y JAHUX

Kadenpa

OOYHMCITIOBAJIBHOT TEXHIKHA

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemectp

Oocar

5 kpenutiB EKTC

JMCHUILIIHA

Mogsa VYkpaiHcbka

BUKJIAJIAHHS

Bumornu no ba3oBi 3HaHHS 3 BUIOT MaTeMaTUKH (MaTeMaTUYHUN aHai3, JiHIiHA anredpa

MOYATKY Ta aHaJliTMYHA TEOMEeTpis), Teopis IMOBIPHOCTEH Ta MaTeMaTHU4YHA

BHBYEHHS CTaTHCTHKA, HAaBUYKHU MPOTrpaMyBaHHs aJrOpUTMiIuHOIO MOBOIO Python

Ilo Oyne OcHoBH cyyacHUX TexHoJjorii 00poOku nanux (Data Science) Ta anropurmu,

BHBYATUCH K1 JIeKaTh B OCHOBI IOIIYKY MPUXOBAHUX (YHKIIOHAJIBHUX 3aJIEKHOCTEH B
Habopax JaHuX, OTPUMAHUX UISIXOM HAKOIMYEHHS Ta MOMEPEaHbOI 0OPOOKH.
s edexTuBHOI pearnizaiii po3TIsSHYTUX TEXHOJOT1H 00pOOKU JaHUX OYIyTh
BUBYATHUCS TPUKIAIHI OI0MIOTEKH Ta TMPOTPaMHI CHUCTEMH, 30Kpema,
BIJIMOBIIHI MOJYJ y CKJaal MOBU mnporpamyBaHHs Python, auctpuOyTtus
Anaconda 3 HabopoMm BOy/IOBaHMUX IHCTPYMEHTIB Jsi OOpOOKM JaHUX,
IHTepakTUBHA KoMmaHaHa obonoHka Jupyter Notebook. Okpema yBara Oyxe
npuaiJieHa BUBUEHHIO 010mioTekn Pandas sik 6a30BOTO 1HCTYMEHTapilo s
NoOyBaHHS JIJaHUX Ta 1X aHaNI3y.

Yomy ue Benuka kigpKicTh Oprasizaiiif, $SKki 3a XapakTepoM CBO€l JISJIbHOCTI

nikaBo/Tpeda HAKOMMYMJIM 3HA4YHI OOCSATH JaHUX MPO KIIIEHTIB, BCe OUIbIIE MPOSBISIOTH

BHBYATH 1HTepec A0 BUKOPHUCTAaHHS IUX JaHUX 3 OI3HECOBHUMHM Ta JIOCIITHUILKUMU

nuisiMi. B 3B’SI3Ky 3 IIMM BHMHUKAa€ BEJIMKUN CIEKTpP 3aJad 3 BHU3HAUEHHS
KOpUCHOI 1H(opMmaIlii, Ha OCHOBI SKOI MOXHa OTPUMATH 3HAHHS, SKI HE
MOKYTh OyTH OfiepKaHi y 1HIIMH crociO.

Yomy moxHA

- Meronam ¢opmyBaHHS HaOOPIB JIaHUX, SIKI € 3PYYHUMHU U1 BUPIILICHHS

HABYUTHCS KOHKPETHHUX MPUKIIATHUX 33/]1a4;
(pe3yJbTaTH — BHUKOPHUCTAHHIO MOIYJSPHUX MPOrpaMHUX 3aco0iB Uit  J10OyBaHHS
HABYAHHS) JIAHUX;
- 3aBaHTaXyBaTH Ta (¢parMeHTyBaTH BeJIMKI Habopu JaHMX s
ONTHUMAJIBHOI iX 0OpOOKHM Ta aHali3Yy;
- mnpodimoBaTH aHi Uil OPEJCTaBICHHS IX pPI3HUMH crioco0aMu
Bi3yauri3ariii;
— BlIoOpakaTu pe3ysnbTaTd JOCHKEHHS JaHUX HaWOUIbIl 3pyYHUM
YUHOM.
Sk MokHA - Jlng mepeTBOpEHHS «CUpHX» HAOOpIB IMMOYATKOBUX JaHUX B TakKl
KOPHCTYBAaTHC ONTHUMI30BaHI 3a PO3MIpOM HAaOOpU MAAHMUX, L0 € 3PYYHUMHU s

1 HA0yTUMH
3HAHHSAMM |

MOTAJIBIIIOTO aHAI3Y;
- JUIs BUKOHaHHS OOpOOKM JaHUX 3 3aCTOCYBaHHSM pO3IVISIHYTHUX Y

YMiHHSIMU paMKax JIaHOTo Kypcy 3aco0iB mornepeaHboi 00poOKy;
(KOMIIeTeHTHOC | — JUId BHU3HAUYECHHS HEBIIOMUX (YHKIIOHAIbHMX 3aJ&KHOCTEH Ta ix
Ti) KOMIIO3UII1}1 Y IOTepeIHbO MIATOTOBICHUX HAOOpax JaHUX;
- JUIs TECTyBaHHS Ta TMEpeBIpKH Mojenei, nodyqoBaHux Ha 0a3i
OTPUMAHUX KOMIO3ULIN (PYHKI[IOHATBHUX 3aJI€KHOCTEN;
— JUIs 3py4HOTO Ta HATJISIIHOTO BiOOpa)KEHHS! OTPUMaHUX pPe3yJIbTaTiB, SKi
3a0€3MeYy0Th ONTUMAIBHICTh OJIAJIBIIOI0 MPUNHHATTS PIllICHb.
Indopmaniiine | Cunabyc
3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JICKIIIi
CemecTpoBuii | 3amik
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KOHTPOJIb
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Jucuumiina

IIpoekTyBaHHS NPOrpPaMHO-KOH(}IrypoOBaHUX Mepex

Kadenpa

OOYHMCITIOBAJIBHOT TEXHIKHA

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemectp

Oocar

5 kpenutiB EKTC

JMCHUILIIHA

Mogsa VYkpaiHcbka

BUKJIAJIAHHS

Bumoru 10 ba3oBi 3HaHHA 3 BHUIIOI MaTeMaTWKH, NPOrpaMyBaHHs, JUCKPETHOT

MO4YaTKy MaTeMaTHKH, KOMIT IOTEPHUX MEPEXK.

BUBYEHHS

IIlo Oyne OCHOBHI ~ TEOPETHKO-METOJWYHI Ta MpPaKTU4YHI AaclekTH 1oOynoBU

BHUBYATHCHA nporpaMMHO-KOH(pirypoBHux wmepex (SDN), konTponep SDN, moOinpHa
mepesxka SDN, mporokon OpenFlow, iHTepdeiic mpuKIagHUX TIPOrpam,
BipTyamizauia mepexeBux ¢yHkuid (API), cucrema MopemoBanns SDN
Mepexk Mininet.

Yomy ue [TporpamMHoO-KOH(DIrypoBaHi Mepexi ePeKTHUBH1 Ui MOOYJOBH BIPTyalbHHUX

nikaBo/Tpeda Mepexk, 1HOPACTPYKTYpHUX XMapHUX CEpBICIB, BEJIMKHX LEHTPIB OOpPOOKHU

BHBYATH naHux. Jlo3BOJSIIOTH 3a 3alUTOM BijJ CIOXKHBA4iB TOCIYT HEOOX1THO

aBTOMATUYHO 1 B HAMKOpOTIII TEPMIHM CTBOPIOBATHU BIPTyajbHI BY3JIH 1
BUJIUISITH BIPTYaJIbHI MEPEKEBI PECYPCH JUIsI HUX.

Yomy moxHA

3acBoitn IMPUHOUIIM  PO3rOpPTaHHA, HaJallTyBaHHSA Ta BHKOPUCTAHHSA

HABYUTHCSH OCHOBHHUX €JIEMEHTIB IPOrpaMHO-KOH(ITYPOBAaHUX MEPEXK 3a JOMOMOTOIO
(pe3yJbTaTH cUCTeMH MojeloBaHHs Mininet.

HABYAHHS)

Sk MokHA 3naTHICTh MiIOpaTu CTPYKTYypy, IUlaHyBaTu 1 peanizoByBatu SDN mepexi,
KOPHMCTYBATHC | KEPYBaTH MEPEKHUMHU pecypcamu, MiaiOpaTd KOMIUIEKC HEOOX1IHHUX

1 HA0yTUMH
3HAHHSAMM |
YMiHHSAIMH
(KOMIIETEHTHOC
Ti)

anapaTHO-NMPOTrPaMHUX 3acO01B ISl KOMIT IOTEPHOT MEpEXi, pO3LUIMPIOBATH 1
MOJIEpHI3yBaTH MEPEXI.

Indopmaniiine
3a0e3meYeHHs

Cuabyc
EnexTpoHHMI KOHCTIEKT JICKIIIi

CemecTpoBuii
KOHTPOJIb

Sanik
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Jducuumiaina

IIpoekTyBaHHS NPOrpaMHOro 3ade3nevyeHHsi TEXHOJIOTII
un¢poBUX IBiHHUKIB

Kadenpa

[TporpamHoro 3abe3nedeHHs KOMI IOTEPHUX CUCTEM

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemectp

O0cAar ITMCHMILTIHA

5 kpenutiB EKTC

MoBa BUKJIAJaAHHA

YKpaiHCchKa

Bumoru 10 nouarky
BUBYEHHS

VYenimHoMy BHUBYEHHIO JOucuuIUliHA «lIpo€exTyBaHHS mporpamMHOro
3a0e3neyeHHs] TeXHOIOrll UM(POBUX JBIMHUKIBY Mepeay€e€ BUBUYECHHS
quctuIiiag - «@opMalibHI  METOIM — MPOTPAMHOI  1THXKEHepii»
HAaBUAJBHOTO  ITUTAHY  MIJATOTOBKM  JOKTOpiB  ¢igocodii  3a
cneriayipHicTIO 121 [HXKeHepist TporpaMHOro 3a0e3MeyeHHs.

Il{o Oyne BuB4YaTHCS

- TexHomnoris UMPpPOBUX IBINHHUKIB;

— TEOpPeTUYHI OCHOBU MOJAHHS Ta OOpOOJIEHHS AaHUX LU(PPOBUX
JBIAHUKIB;

— mporpaMHe 3a0e3nedyeHHs TEXHOJIOr1i UG POBUX IBIMHHKIB.

Yomy ue
nikaBo/Tpeda
BHBYATH

[Mudposuii NBIMHUK sBiIsie coO00 Mozenb (Pi3uyHOro 00’ekra abo
npouecy (¢pizuyHOro IBIKHUKA), sIKa SIKHAWMOBHIIIE BigoOpakae oro
XapaKTePUCTUKA y JuHaMimi. TexHosoriss mu¢poBHX ABIWHUKIB
nepeabavae mojgaHHsA, OOpOOJICHHS, MaHIMYJIOBAaHHS yciMa JaHWUMU,
0 XapakTepU3yloTh (PI3UYHOTO ABIWHWKA, Ta OTPUMAHHS TEBHUX
KOMIIOHEHT LHMX JAaHUX IO Mipl BUHMKHEHHS NOTpeOU y HUX MpHU
BUpIIICHHI 3a/a4 aHali3y Ta TMPOTHO3YyBaHHS CTaHy (I3UYHOIO
NBIMHUKA, ONTHMI3alii Npoueayp KepyBaHHA (PI3WYHUM JBIMHMKOM
tomo. TexHomnoris 1M@pPOBUX [ABIMHUKIB BH3HAHA OJHIEID 3
NEPCINEeKTUBHUX TEXHOJOTINH [UIsl 3aCTOCYBAaHHS Y PI3HMX Taiy3sx
JIFOACHKOI TISUTBHOCTI.

Yomy MoxHa [Ticns  3acBoeHHst  guctuiUiind  «[IpoekTyBaHHS ~ MPOTPAMHOTO
HABYUTHCSH 3a0e3nedyeHHs TEeXHOJIOTlT UU(pPOBUX JBIMHHUKIBY pe3yJbTaTaMu
(pe3yabTaTn HaBYAaHHS €3HAHHS:
HABYAHHS) — MPUHLMIIB CTBOPEHHS HU(POBUX ABIHHUKIB,
- BHJIB UM(POBUX ABINHUKIB JOCTII)KYBaHUX 00’ €KTIB;
— TEOPETUYHHMX 3acaj TeXHOJOriT HU(PPOBUX JIBIMHUKIB;
- BHUMOI' J0 MpPOrpPaMHOTO 3a0e3MeYeHHs TEXHOJIOril LHU(poBUX
JBIAHUKIB;
— TMPUHLMIIB  TNPOEKTYBAHHA  MPOrpPaMHOTrO  3a0e3NedeHHs
TEXHOJIOT1T HUPPOBUX JIBIHHUKIB;
Ta YMIHHS:
— aHaji3yBaTH OCOOJMBOCTI 00’€KTa JTOCHIPKEHHS Ta (QopMyBaTu
BUMOTH JO HpPOrpaMHOro 3abe3neueHHs JJii CTBOPEHHS
M (pOBOTO ABIMHUKA TIEBHOTO 00’ €KTA JTOCIIIIKEHHS,
— TPOEKTYBAaTH  apXiTeKTypy  MpOrpaMHOro  3a0e3nedeHHs
TEXHOJIOT1T HU(PPOBUX JIBIMHUKIB;
— MPOEKTYBAaTH KOMIIOHEHTH MPOTPaMHHUX MPOAYKTIB Ha OCHOBI
TEXHOJIOT1] IMPPOBUX IBIHHUKIB.
Sk MokHA - Posp’s3anHs  ckimagHMX  3adad  npodeciiiHoi  AiSUIBHOCTI,
KOPHCTYBATHCS NOB’s3aHOI 13 pO3pOOJIEHHSAM  NPOrpaMHUX  CHCTEM 13

HA0OyTMMHU 3HAHHAMU
i yMiHHSIMM
(KOMIIETEHTHOCTI)

3aCTOCYBAHHSIM TE€XHOJIOT1T HU(POBUX JIBIHUKIB;
— TMPOEKTYBAaHHS apXITEKTypU TMPOrpamMHOro 3ale3rneueHHs Jis
CTBOPEHHS ITU(POBOTO JABIHHUKA MIEBHOTO 00’ €KTA JOCIIIKEHHSI.

Indopmaniiine

Cutabyc

13




3a0e3meyeHHs EnexTpoHHMI KOHCTIEKT JICKIIIH

CemecTpoBuii 3aiik
KOHTPOJIb
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Jducuumiaina

MeToau no0y10BM NPOrPaMHUX 3aC00iB /151 MATPUYHUX

004HCIICHD
Kadenpa [TporpamHoro 3a0€3MeUeHHs] KOMIT IOTEPHUX CHCTEM
Pisens BO Tperiit (PhD)
Kypc, cemecTp 2 Kypc, 4 cemectp
O0csAr IMCUMILIiHT 5 kpeautiB EKTC
MoBa BUKJIaJAHHS YkpaiHcbka
Bumoru 10 nouarky HMuctumnina  «Metogu  moOyJ0BH  MPOTPAMHUX — 3ac00iB A

BUBYCHHSA

MaTpUYHUX OOYHMCIIeHb» 0a3y€eThCsl HA MIArOTOBII OaKaJaBpPChbKOro Ta
MaricTepchbKOro piBHs 31 crienianbHOCTI 121 «IHX)eHepis mporpaMHOTO
3a0e3MeyeHHS.

Illo Oyne BuB4YaTHCSH

- Mertonu po3B’A3aHHs YaCTKOBOI MPOOJIEeMH BIACHUX 3HAUEHB;
— METOJIY PO3B’sI3aHHS MOBHOI NPOOJIEMU BIACHUX 3HAUYECHb;
— METOJl BHMKOHAHHS CHHTYJISIPHOTO PO3KJIAJEHHS NPSIMOKYTHOL
MaTpHILl;
— METOoJHY anpoKcHuMalii TabInYHO-3aJaHNX QYHKIIH;
METOJM MPOTPAMHOT0 PO3B’s3aHHSI CHCTEM HEJIIHIMHUX PIBHSHb.

Yomy ue MatpuyHi OOUYMCIIEHHS € Ba)JIMBOK CKJIQJ0BOI0 Yy UIMPOKOMY KOJII
nikaBo/Tpeda JIOCJTIJDKEHb, TOMY PO3POOJICHHS MPOTPAMHUX 3aCO0IB JIsl MATPUIHHUX
BUBYATH 0o0uncIeHb MOXKE OyTH KOPUCHUM 0araThbOM acripaHTaMm.
Yomy MoxkHA - AHajizyBaTM MNpOrpamMHi METOAM BHUKOHAaHHS  MaTPUYHHUX
HaABUYMTHCS O0OYHCIICHB;
(pe3yabTaTn - aHaJII3yBaTH Ta OI[IHIOBATH MOXUOKU MPOBEJACHUX OOYUCIICHb HAJl
HABYAHHS) MaTpPULIIMU BEJTUKOT pO3MIPHOCTI;
— BHKOHYBaTH BUOIp HEOOXIIHMX MaTeMAaTHUYHUX Ta MPOrpaMHUX
GbyHKIIH 1715 po3B’si3aHHS TOCTABJICHO]T 33/1a4l;
—  po3pobisATH Ta e(EeKTUBHO 3aCTOCYBATHU MPOTpaMHi AOJATKU IJis
YHCEJIbHOTO PO3B’I3aHHS MaTPUUYHUX 3a/1a4.
Sk MokHA — IlpoexTyBaHHA CHCTEM  KOMII FOTEPHOI  MaTeMaTHUKHA  JUIS
KOPUCTYBATHCHA BUKOHAHHSI MAaTPUYHUX OOUYHCIICHB;

HA0OYyTMMHU 3HAHHAMU
i yMiHHSIMM

— BUKOPUCTAHHA CydYaCHUX MAaTEMATUYHUX MaKeTIB.

(KOMIIETEHTHOCTI)

Inpopmaniiine Cunabyc

3a0e3meyeHHs EnexTpoHHMI KOHCTIEKT JICKIIIH
CemecTpoBuii 3aiik

KOHTPOJIb
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Jducuumiina

O0uncJaBaAJIbLHI CHCTEMH BUCOKOI TOTOBHOCTI

Kadenpa

CHCTEeMHOTr0 MpOrpaMyBaHHs 1 CHEIiaTi30BaHUX KOMIT IOTEPHUX CUCTEM

PiBenr BO

Tperiii (PhD)

Kypc, cemecTp

2 xypc, 4 cemectp

Oocar

5 kpenutiB EKTC

Mosa VYkpaiHcbka

BUKJIAJIaHHS

Bumoru o 3HaHHA Ta BMIHHS B MeXax nporpamu marictpa KoM rotepHoi iHxkeHepii;
MOYATKY 3HAHHS Ta PO3YMIHHS NPUHLUIIIB, KOHIIEMIIIH Ta TEXHOJIOT1H o0y a0BU
BHBYEHHS CUCTEM OOpOOKH JTaHUX;

Ilo 6yne METO/IH, 3aCO0U Ta MPOLIECH aHaJII3y, MOJICIIIOBAHHS, TPOCKTYBaHHS Ta
BHBYATHCH KOHCTPYIOBaHHS pO3MoAuIeHux cucreM o0podku ganux (PCOM)

Yomy ne [TuTaHHs PO BUKOPUCTAHHS PO3MOJIIJICHUX CUCTEM 0OpOOKH TaHUX CTaJo
nikaBo/Tpeda aKTyaJIbHUM 3 MOSIBOIO MOTYKHUX OOUHCITIOBAIbHUX CUCTEM 3 PO3IOALICHUMU
BUBYATH pecypcamu B MeKax OJHOr0 KOMIT'toTepa (0aratosiiepHi CUCTEMH), JIOKATbHUX

KOPIOPATUBHUX 1 30BHIIIHIX (pEriOHaNIbHUX 1 II00aNbHUX) MEPEXK, KIIACTePIB,
TEXHOJIOT1H MOoNIyKy i 6araToOBUMIpHOTO aHaJIi3y JaHUX, po3BUTKOM Web-
TEXHOJIOT1H .

3aranbHa iHQOpMaTHU3allis YIIPaBIIHCHKUX Ta BUPOOHUUYUX OpraHizailiil MiHse
cam miaxia 1o Bukopuctanus PCO/I. 3 3aco0y HakOMUYeHHS JaHUX PO iX
nisuibHicT PCO/JI mepeTBOPIOETHCS Ha IHCTPYMEHT MiABUILIEHHS
e(hEeKTUBHOCTI yNPaBIIIHHS PO3MOIJICHUMHU OpraHi3aIisiMy Ta
BUpOOHUITBaMH. BoHa nmpuckopioe npoliec aHaIITHYHOT 00OpOOKH TaHUX Ta
Ha/1a€ PI3HOCTOPOHHIO 1H(OPMALIIO JIsl IPUHHATTS pilleHb, a
KUTTE3IaTHICTh OpPraHi3alliil 301JIbLIY€EThCS 32 PAXYHOK I1BUILICHHS
e(eKTUBHOCTI pillIEHb, 110 MPUIMAIOTHCS Ha OCHOBI 1HQOpMaIlii, HaJaHOT
PCO/1, Ta MOXIMBOCTI ONEPATUBHOTO CIUJIKYBaHHS 3 IIEBUMH 0COOaMH
OTOYYIOUOTO CEpPEOBHUIIIA;

Hi onna reorpagiyHo po3cepakeHa oprasisaiisi CboroJiHi He MOXe 1CHyBaTu
6e3 epextuBnoi PCO/I.

Cyuacna PCOJ] mae cknanHy GaratopiBHeBYy CTPYKTYpY. li OCHOBY
CKJIQJIAl0Th IHTETPOBAH1 Ta PO3MOIICH] PEJIALiiHI Ta 00’ €KTHI 0a3u JaHUX,
IHTErpoBaHi Ta PO3NOALIEeHI 00’ €KTHO-OPIEHTOBAaHI MPOrpamMHi KOMIIOHEHTH Ta
3aco0u BiIJIaJICHOTO JOCTYMY 10 1H(pOpMAIIii.

BuBueHHS 11€1 AUCHUIUIIHN HAaJIa€ KOMIUIEKCHE YSIBICHHS PO Pi3HOOIYH1
TEXHOJIOT1] Ta 3ac00M, IO BUKOPUCTOBYIOTHCS HA KOKHOMY PiBHI
MOJICJIIOBaHHS, TTpoeKkTyBaHHs Ta peanizaiii PCO/] 1 mo3Boisie 10CTOWHO
npescTaBiIsITH cede Ha HalouIboMy cermenTi I T-punky mpaiii;

CrieniaiicTy B raiysi aHaii3y, MOJIEIIOBaHHS, IPOEKTYBaHHS Ta peasizaiii
PCO/I kopucTyroThCsl MABUIIIEHUM MOMMUTOM Ha PUHKY mpai, a cami PCO/|
MOCTIHO PO3BUBAIOTHCS Ta OHOBJIIOIOTHCS 1 BUMArarTh BiJ] pO3POOHUKA
BOJIOJIIHHS HaOUTbI cydyacHuMH [T TeXHOIOTIIMH.

Yomy mMoxHA
HABYMTHCSH
(pe3yJabTaTn
HABYAHHS)

— anamzysaru Bumoru 10 PCO/I;

— oOupatu MeToau Ta 3aco0M aHaji3y, MOJEIIOBAHHS Ta MPOEKTYBaHHS
PCO/I BiamoBiiHO 10 BU3HAYEHUX BUMOT,

— BUKOHYBaTH TNOBHHMHM IMKJI 3aXOAiB 3 aHalily, MOJEIIOBaHHS Ta
npoektyBanHs PCO/] BiamoBiHO /10 BUBHAYEHUX BUMOT;

— oOuparu 3aco0M Ta BUKOHYBATH IMOBHUM ITUKJI 3aX0/(1B 3 KOHCTPYIOBaHHS
— po3pob6ku, PCOJ;

— 3abe3mevyyBaTH BIAMOBIAHICTH CIpoekToBaHUX Mozenei Tta Bciei PCOJ]
710 peasiiii KoMnaHii, o mijyisirae iHpopmaTH3anii
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Sk MoxHA

MOJICJIFOBAaTH Ta ONTHUMI3yBaTh OI3HEC-TIPOIECH Ta TIOTOKH JaHUX

KOPUCTYBATHCHA KOMIIaHi};
Ha0yTHMH — wMozemoBatu Ta mpoektyBaTu PCO/I 3acobamu UML;
3HAHHAMM i — Oynaysartu Joriudi Ta ¢pi3UyH1 MOJIeNl pessiiiHuX 06a3 1aHuX;
YMIHHAMH —  OynayBartu JIOTi4HI MOei 00’ €eKTHHUX 0a3 JaHuX;
(KOMNETEHTHOC | _  pyopyBaTi Ta BUKOPHCTOBYBATH 00 €KTHO-pENALLiiiHE BiZOOpAKEHHS
Ti) JIaHHX;
— MaHINyJIOBAaTH JAHUMH B LEHTPaJi30BaHUX Ta pO3MoAlieHuX 0azax
JaHUX;
—  CTBOpPIOBATH Ta BUKOPHUCTOBYBATH 00’ €KTU JAOCTYITY 10 JAHUX;
—  PO3BHUBaTH Ta po3luproBaTH QyHKIioHad icHyoul PCO/I;
—  CYNpOBOJKYBaTu Ta TpaHchopmysaTu icHytodi PCOJ]
Inpopmaniiine | Cunabyc
3a0e3meyeHHs EnexTpoHHMIT KOHCTIEKT JICKITIN:
http://fpm.kpi.ua/archive/
CemecTpoBuii 3aiik
KOHTPOJIb
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Jncuumiina

BigmoBocTiiiki 6araronpouecopHi cucreMu

Kadenpa

CHCTEeMHOTr0 MpOorpaMyBaHHs 1 CHEIiaTi30BaHUX KOMIT IOTEPHUX CUCTEM

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemectp

Oocar

5 kpenutiB EKTC

JMCHUIIIHA

Mosa VYkpaiHcbka

BUKJIAJIaHHS

Bumormu o 3HaHHA Ta BMIHHS B MeXax nporpamu marictpa KoM rotepHoi iHxkeHepii;
MOYATKY 3HAHHS Ta PO3YMIHHS NPUHLUIIIB, KOHIIEMIIIH Ta TEXHOJIOT1H o0y a0BU
BHBYEHHS 00YHCITIOBAIBHUX CUCTEM;

Ilo 6yae Mertoau, 3acobu Ta PoIIeCH aHaIli3y, MOJCITIOBAHHS, MPOCKTYBAaHHS Ta
BHBYATUCH KOHCTPYIOBaHHS BIIMOBOCTIHKHX o04HcioBasibHUX cucteM (BOC)

Yomy 1e [TutanHs BIAMOBOCTIMKOCTI oOuucoBaibHUX cucteM (fault-tolerantsystem)
nikaBo/Tpeda CTaJ0 AaKTyaJbHUM 3 TIOSBOIO TOTY)KHUX OOYHMCIIIOBAJIbHUX CHCTEM 3
BUBYATH PO3IMOAUICHUMH pecypcaMH B MEXKax OJHOTO KOMITHOTepa (OaraTosiaepHi

CUCTEMHM), JIOKAJbHUX KOPIOPATUBHUX 1 3OBHIMIHIX (pEerioHaJIbHUX 1
rJ100abHUX) MEPEX, KIACTEepiB, TEXHOJOTIH MOIIyKy 1 0araTOBUMIpHOTO
aHaJi3y JaHUX, PO3BUTKOM Web-TeXHOJIOT1H .

Oco06MBO BOHO aKTyabHO AJi Oi3HECY, /e MOMUJIKAa B poOOTI CUCTEMHU ab0
HIK 3HAUHUMU (P1IHAHCOBUMH BTpaTaMHu.

Bkpaii cunpHO B Takoro pony aBapiii cTpaxkiae (iHaHCcOBa 1HIYCTpif,
TOJIMHY HEIpale3gaTHOro MPOCTO0 SIKOT MOYKe 00YHMCIIIOBATUCS MUJIBHOHAMHU
JI0JIapiB 30UTKY.

3arpo3IMBUMHU ISl KUTTS 1 3I0POB’SI JIFOJIEH € MOMUJIIKA B pOOOTI CHCTEMHU
YIOPaBIiHHS SIIEPHUMH 00’ €KTaMH, XIMIYHUMHU BUPOOHUIITBAMH, aBlallitHUM
PYXOM 1 T.II.

Takum ymHOM mOTpeba B BHUCOKOHAAIMHHUX O€3MEYHHX CHUCTEMax
3yCTpPIYAEThCS TaM, JIe MOBa #ae mpo 3001, MmO TATHYTH 3a COO0OIO,
KatacTpo(iyHi HACIIKU PI3HOT MPUPOIHU.

Po3pobka BOC abo ii BiiMoOBOCTIlKa e€KCIUTyaTallis, HOBUHHI I'PYHTYBaTHCS
Ha 3HAHHAX 1 pO3yMIHHI IPUPOIU THX BHJIIB BIIMOB, HMOBIPHICTh SKHX, 32
JaHUX YMOB €KCIUTyaTalii TNpPUCTPOI0, MAarTh MaKCUMaJbHO BEIHKY
HMOBIPHICTh BUHUKHEHHS.

Icuye nBa ocHoBHuX HampsMku npu nodyaosi BOC. Ilepmmii cnocib -
BUKOPUCTAHHS TITBKH  BIJIMOBOCTIMKMX KOMIIOHEHTIB, KOJU KOXEH
KOMIIOHEHT CHCTEMHU MOX€ IPOJOBXKYBaTH CBOE (YHKIIOHYBaHHS, HaBITb
SKIIO OJWH a00 KUIbKA IMiIKOMIIOHEHTIB CUCTEMHU, BUXOJATh 3 Jaay. Apyruit
crocidb 1e po3poOka MeToAiB, MmO TapaHTyoTh mobOygoBy BOC 3
KOMIIOHCHTIB, SIKI HE € BIIMOBOCTIHKMMH. Y TakKkmX CHCTeMax
BIIMOBOCTIHKICTh peayi3oBaHa 3a paxyHOK BBEJIEHHS HaJAMIPHOCTI 1
pO3pOOKH  CHEMIaIbHOTO  MPOTPaMHOTO  3a0E3MEUeHHs, CIEeMEHTHHUX
B3a€MO3B'SI3KIB 1 AJITOPUTMIB (PYHKIIIOHYBaHHS.

B pamkax npyroro crnoco0y po3pi3HSIOTh:

— anapartny HagmipHicTh (HardwareRedundancy) - pezepByBanHs;

— mporpamHy HaamipHicTh (SoftwareRedundancy) — 06pobka ogHuxX 1 TUX
K€ JAHMX PI3HUMHU MporpaMaMu 1 TOPIBHSHHS 1X pe3yjibTaTiB Ta
BUKJIIOUEHHS CLIOTBOPEHHS PE3yJIbTaTIB;

— iHdopmauiiiny  HaamipHicTh  (InformationRedundancy),  komnu
MOB1OMJICHHSI IEPEAAIOTHCS 0araTOKpPaTHO;
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tuMyacoBa HaaMmipHicTh (TimeRedundancy) - BukopucTaHHS IMEBHOT
YaCTUHU MPOAYKTUBHOCTI KOMI'IOTEpA JJIsi KOHTPOJIIO 32 BUKOHAHHIM
MporpamM Ta BiJIHOBJIEHHS OOYHMCITIOBAJIILHOTO TPOLIECY, HAMPHUKIAMI, 3
no/ABiMHMM a0 TMOTPIMHUM MPOpPaXyHKOM Ha OOYMCIIOBaJIbHIN
MaIIIYHI.

CremiamicTy B Tally3i aHaii3y, MOJCIIOBAHHS, MPOSKTYBaHHS Ta peasizarii
BOC xopuctyroThcsl MiABUIICHUM MOMUTOM Ha PUHKY mpaui, a cami BOC
MOCTIHHO PO3BUBAIOTHCS TA OHOBIIIOIOTHCSL.

Yomy mMoxHA

anamiizyBatu Bumoru g0 BOC;

HaBYHTHCSI — oOuparu mMeToau Ta 3aco0u aHalli3y, MOJENIOBaHHS Ta MPOEKTYBAHHS
(pesysnbraTn BOC BiamoBiiHO 10 BU3BHAYEHUX BHMOT;
HaBYaAHH) — BHUKOHYBaTHM TOBHUH IMKJ 3axXOJIB 3 aHali3y, MOJCIIOBAaHHS Ta
npoektyBanHs BOC BiAMOBIIHO 10 BU3HAYEHUX BUMOT
— obOuparm 3aco0M Ta BHKOHYBaTH TIOBHMWA IHMKJI 3aXOAiB 3
KOHCTpPYIOBaHHA — po3pooku, BOC;
— 3abe3rnevyyBaTH BIANOBIAHICTH CIPOEKTOBaHUX Mojenei Ta Bciei BOC
70 peaniii KoMIaHid Ta 00’€KTIB, [0 MOTPeOYIOTh BIIMOBOCTIHKOCTI
00YHCITFOBAIBHOT CHCTEMH
Sk MokHA — MOJIENIOBAaTH Ta aHaJli3yBaTW MOBEAIHKY KOMIIaHIi Ta 00 €KTiB, IO
KOPHCTYBAaTHCS notpedytots BOC;
HA0yTHMH — MojenoBartu Ta nmpoekryBatu BOC;
3HAHHSMH | — Bubupatu ab0 KOMOIHYBaTH CHOCOOM ITiIBUIIEHHS B1JAMOBOCTIMKOCTI
YMiHHSAAMH CUCTEM;
fKOM“eTeHTHOCT —  wmozepuisysaru BOC 3 MeTO0 mifIBUILEHHS TX BiAMOBOCTIKOCTI;
i) — TPOBOJMTH EKCIUTyaTallifo, CYIMpPOBO/DKYBaTH Ta  TpaHC(hHOpPMYBaTH
icayroui BOC
Indopmaniiine Cunabyc
3a0e3nmeyeHHs EnexTpoHHMIT KOHCTIEKT JICKITIN:
http://fpm.kpi.ua/archive/
CemecTpoBuii 3anik
KOHTPOJIb
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Jucuumiina

JenenTpaJsizoBaHi 3aCTOCYHKH

Kadenpa

IHxeHepil mporpamMHoOro 3a0e3neyeHHs! B eHepreTulll

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemectp

Oocar

5 kpenutiB EKTC

Mogsa VYkpaincbka

BUKJIAJIaHHS

Bumoru o OO0’ €eKTHO-OpiEHTOBaHE MPOTpaMyBaHHs, MEPEKEB1 TEXHOJOT].

MO4YaTKy

BHBYEHHS

Ilo 6yae Texnomnorist Blockchain y gii. Illo Take Bitcoin. [I{lo Take nemnentpaizoBaHi

BUBYATUCH 3actocyHkH. [linTpuMyBanbHi TexHoJOr1l. 30epiraHHs 1aHuX Ge3rnocepeHbo
B JIaHLIOKKax OJokiB Bitcoin. Exocucrema ycmimHux AeleHTpani30BaHUX
3actocyHKiB. HaBimo i sik 6ysiu ctBopeni OpenBazaar 1 Lighthouse.

Yomy ue Huni akTuBHO (QopMyeTbcs HOBAa MOJENb CTBOPEHHS MaclITaboOBaHUX 1

nikaBo/Tpeda e(heKTUBHUX 3aCTOCYHKIB, OCHOBH SIKOi OyJIM 3aKJiaJieHi TexHosoriero Bitcoin,

BUBYATH 0 BKJIOYAaE KpunTorpadiuyHy pEeCTpaliio yroj, MOACIb 3 OOMEKEHUMHU

pecypcamMu 1 MpUHTOBI TeXHOJIOTII. BkazaHi XapaKTEpHCTHKU TOCTYKUIU
BIJIMPAaBHOIO TOYKOK JIJII CTBOPEHHS HOBOTO THUIY HPOTPAMHOTO
3a0e3neyeHHs, W0 Jictaino Ha3By "JlemeHTpanizoBaHi 3acTOCYHKH'.
JlenienTpanizoBaHi 3aCTOCYHKM THYUKIIle, Mpo3opille, HaIidHIIIEe 1 MaloTh
OuIbllIE MOTUBYIOUY Oprasi3allilo, HDK CydacHe MporpamHe 3abe3rneueHHS,
CTBOpPEHE 13 3aCTOCYBaHHSAM TpaauIiiiHuX w™mojeneit. lle xypc, skwmii
JIOTIOMO’KE€ 3PO3YMITH 11l 3CTOCYBaHHS 1 HABUUTHUCS PO3POOIISATH iX.

Yomy moxHA

Peanizamiss nenentpanizoBanoi Bepcii Twitter. Mexanizm BitSwap B IPFS.

HABUYMTHCS HeuentpamizoBanuii  Twitter.  Anamiz  npobGiem  Oe3neku,  STKUMH

(pe3yabTaTn KOPHUCTYIOThCSI criaMepu. BUKOpUCTaHHS TakuWX MPUKUOMIB, SIK MOBHHM UK

HABYaHHS) JI0OKa3y BUKOHAHHS pOOOTHM MpU CTBOPEHHI HOBOrO KOpHCTyBaya st
NEepeBipKU HOTo 1JIEHTUYHOCTI MiCHsl peecTpalii, AJis BIABEpPTaHHSA aTaku
Cubu1u 1 6araro 1o iHIIe.

Sk MokHA Ckopucraiitecs HuM KypcoM sIK TPaMILUIIHOM JI0 CTBOPEHHS BalllMX BJIACHHUX

KOPUCTYBATHC | 3aCTOCYBaHb, BUKOPUCTOBYHOUMX TexHOJOT110 Blockchain.

1 HA0yTUMH
3HAHHSAMM I
YMiHHSAIMH
(KOMIIETEHTHOC
Ti)

Indopmaniiine
3a0e3meYeHHs

Cuabyc
EnexTpoHHMI KOHCTIEKT JICKIIIi

CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuumiina

MartemaTuuHi MeTOAH iHPOPMALIHHUX CHCTEM

Kadenpa

[HpOopMaTHKHU Ta IPOrpaMHOi 1HKEHepli

PiBenr BO

Tperiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemectp

Oocar

5 kpenutiB EKTC

Mogsa VYkpaincbka
BUKJIAJIaHHS
Bumoru o Hucuuminina “MatematuyHi MeToIu 1H(QOPMALIMHO-YIIPaBISIFIOUUX CUCTEM
MOYATKY 0a3yeTbCcs HAa HACTYINHUX AUCHUIUIIHAX - “J{uckpeTHa MaTemaruka”, “Teopis
BUBYCHHS HMoBipHOCTEH”, “MeTou 1 cUCTeMU IITYYHOTO 1HTeNeKTy, “MoentoBaHHs
CUCTEM .
Ilo Oyne - Kuacudikaris, anani3 Ta nporHo3yBaHHs YaCOBUX PSIIB;
BHUBYATHCHA — aHaJi3 Ta BUSIBJICHHS aHOMaJIlii B 4aCOBUX pAax;
- OCHOBM MaTemaTuyHoi Teopii @pakraniB, L-cucremu, reHepaiist
dpakraniB Ta (ppaKkTaIbHUX KIACTEPIB;
— (pakranbHi yacoBi pAau 1 ppaKTaIbHA PO3MIPHICTb.
Yomy ue - binpuricTs npoiieciB pi3HOI IpUPOOU ONMUCYIOTHCS YACOBUMU PsIIaMU 1
nikaBo/Tpeda dbpakTaTbHUMH YaCOBUMH PsiflaMu 0€3MTOCEPEIHbBO;
BHBYATH — BHUKOPUCTaHHS MaTeMaTHYHUX METOMIB /s TeHepauii, aHamszy 1
IPOrHO3YBaHHS JMHAMIYHUX MPOLECIB B 1H(POPMALiHHO-yIPaBISIOUUX
CUCTEMaX.
Yomy moxHA - 3acTocoByBaTH MaTeMaTU4YHI METOAM aHalli3y (paKTaJIbHOCTI YaCOBUX
HABYMTHCSH PAIIB;
(pe3yabTaTn - 3aCTOCOBYBATHM MaTe€MaTW4YHI METOJU JJIsi MPOTHO3YBAHHS JTWHAMIYHUX
HABYAHHS) MIPOIIECIB Pi3HOT IPUPOIH.
Sk MokHA — Po3poOasitu mporpamHe 3a0e3nedyeHHS MAaTEMaTHYHUX METOMIB  JUIsS
KOPHCTYBAaTHCS reHepanii, aHajgizy 1 MNPOTHO3YBaHHS YacOBHX PANIB JUHAMIYHHUX
HA0yTUMU IPOLECIB PI3HOT MPUPOH;
3HAHHSAMM I — aHaNi3yBaTH 1 BUSBJIATH aHOMAJIbHY MMOBEAIHKY TUHAMIYHHMX IPOLIECIB 3
YMiHHAMU BUKOPHUCTAHHAM (hpakTaibHHUX M1AXO0/1IB, JIHTBICTUYHOTO
(KOMIIETEHTHOCT MO/ICJTFOBAHHS.
i)
Indopmaniiine | Cunalyc
3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JICKIIIi
CemecTpoBuii 3anik
KOHTPOJIb
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