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IHCTPYKLU,if KopucTyBavyaM KaTtaaory

1. Kinbkictb i obcar (y kpeautax EKTC) HaBYaNbHUX AUCLUUMAIH, AKi MOXXe obpaTu acnipaHT
(BMGIPKOBUX AMCUMNAIH) BU3HAYa€ETbCS HaBYa/bHUM MJIAaHOM, a caMme aas 3 ceMecTpy - 5
KpeauTiB (0gHa AucumMnaiHa), ana 4 cemectpy - 5 KpeauTis (oaHa AMCUMMNNIHA).

2. lNpoueaypa BUGOpPY acnipaHTaMM HaBYaAbHUX ANCUMNAIH 3 D-KaTanory peanisyeTbcs Yyepes
crieujanisoBaHy iHGopMaLLinHy cucTeMy YHiBepcuteTy my.kpi.ua Ta BK/IOYaE TaKi eTanu:

2.1 Peectpauis acnipaHTa B my.kpi.ua

2.2 3AiNcHeHHs acnipaHTOM BUGOPY AUCLMMIIIH

2.3 MiaTBepAXXeHHs acnipaHTy Moro BU60py HaB4YaNbHUX AUCUMNIIH i3 ®-KaTanory.

2.4 OnpauoBaHHA pe3ynbTaTiB BUbopy aucumniid  (dikcauis pesynbratiB BM6oOpy) Ta
nepefaya gaHux Ans Kopekuii iHaMBiAyanbHMUX HaBYaNbHUX MJIaHIB acnipaHTiB.

3. Y pasi HeMOXXNBOCTI $OPMYBaHHA aKaAEeMIYHOI rpynu Ansi BUBYEHHS MEBHOI BUOIpKOBOI
OMCUMNAIHKM,  acnipaHTaM  HAJA€ETbCA  MOX/MBICTb  34IMCHUTM  NOBTOPHMW  BUOIp,
NPUEAHABLLMUCH 10 BXXe CGOPMOBaHMUX HaBYaIbHUX Fpynn.

4. AcnipaHT, KM 3HEXTyBaB CBOIM nNpaBoM BM6GOpy, 6yae 3anMcaHUi Ha BMBYEHHS TUX
AVCUMNIIH, AKi 3aBigyBay BMMYCKOBOI Kadeapwu BBaKaTMMe MOTPIOHUMUM Ang onTuMmisauii
HaBYa/IbHMX rPyn i NOTOKIB.

5. fAkwo 3006yBay i3 NOBA)KHOI MPUYMHKU He 3MIr obpatM AMcUMNAiHM BYacHO, abo BUSIBUB
NMOMWJIKY LWOAO0 CBOTO BOJIEBUSAB/IEHHS, BiH 3BEPTAETLCA A0 AEKaHATy i3 3as8BOK A5 3anucy
Ha BMBYEHHS OGPAHUX HUM AUCUMMNAIH, HALABLUM OOKYMEHTIB, SIKi 3aCBiAYYHOTb NOBAXHICTb
NpPMYMH. 3asBa Ha 3MiHY BMOGIpKoBOiI AucuMniaiHM y cHOPMOBAHOMY iHAUBIAYaNbHOMY
HaBYaJIbHOMY MJ1aHi Ma€E nojaaBaTMCA He Mi3Hille HiXK 3a Micaub A0 Mo4aTKy CeMecCTpy, B
AKOMY BMKNAAAETLCA LA ANUCUMMIHA.

6. He ponyckaetbcs 3MiHa 06paHMX AUCLUMMAIH NiCAS NOYATKY HaB4Ya/lbHOrO CEMECTPY, B IKOMY
BOHM BUKJ1afat0ThCS.

7. O6paHi acnipaHTOM HaBYasjbHi AMCUMMMIHM 3a3HayalTbCs Yy MOro iHAUBIAYyalbHOMY
HaBYa/IbHOMY MAaHi.


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

d-Kartanor

Jucuunninu gna 2 Kypcy (Bubip nepLuoKypcHUKamu)

MoTtpi6bHo o6patn 10 KpeauTiB 3a pik: 3-1 ceMecTp - 5 KpeauTiB; 4-ii ceMecTp - 5 KpeauTiB.

.. . Kin-tb CemectpoBa
Ne HasBa HaBYaNbHOI AUCUMNAIHU CemMectp . .
KpeauTiB arecrauis

1. | TexHonorii BipTyani3aLiii Ta XMapHUX 3 5 3anik
o6uucnens (IM1)

2. | FeTeporeHHi po3nogineHi 6asun gaHunx (ICT) 3 5 3anik

3. | MynbTMareHTHO-OpiEHTOBaHE 3 5 3anik
nporpamysaHHs (IMI)

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

5. | MpoeKkTyBaHHSA NporpamMHoO-KOH}IrypoBaHmMx 3 5 3anik
Mepex (OT)

6. | MNpoeKTyBaHHSA NporpamMHoro 3abesnevyeHHs 4 5 3anik
TexHonorii undposux agirtHUKiB (M3KC)

7. | Metoam nobynoBm NporpaMHux 3acobis 4 5 3anik
ON8 MaTPUYHMX o64mcneHb (M3KC)

8. | O6umncnroBanbHi CUCTEMM BUCOKOI 4 5 3anik
rotosHocTi (CMCKC)

9. | BiaMoBOCTINKi 6araTonpoLecopHi cucteMm 4 5 3anik
(CNCKC)

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

11. | MaTtemMaTu4Hi MeToaM iHpopMaLIMHMX 4 5 3anik

cuctem (1)




AHoTaLii BUGIpKOBUX AncCUUNNiH

JAucumnmiaina TexHoJorii BipTyaJi3anii Ta XMapHUX 004HCJIEeHb
Kadeapa [HpopMaTHKHK Ta IpOTrpaMHOl iHXKeHepil
PiBen» BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oo0car

5 kpeautis EKTC

JMCIUTLTIHA
Moga VYkpaiHcbka
BHKJIAIaAHHSA
Bumornu no YcninmHoMy BHBUEHHIO JAUCHUIUTIHE « TexHomorii BipTyami3alii Ta XMapHUX
M0YaTKy oOYHcleHby» TMepeaye BUBYEHHS  JIucHUILIIHM  «DopManbHi  METOIU
BHUBYECHHS MPOTPaMHOI iHXKEHEepil» HaBUAIBHOTO TUIaHYy HiATOTOBKH JOKTOPIB (inocodii
3a criemiayibHICTIO 121 [H)KEeHepis mporpaMHOTo 3a0e31eUeHHS.
IIlo Oyne - OCBOEHHSI TEOPETUYHHMX TOHATH 1 TPAKTUYHUX HABUYOK Yy Tamysi
BHBYATHCS po3pobiieHHs 1 excrutyaTaii iHppactpykrypu LHO/;
- O3HAOMJIGHHS 3 Cy4YaCHHMMH METOJaMM 1 TEXHOJIOTIIMU YTIPaBIIiHHS
BIpTyali30BaHUMU 1 XMaPHUMHU CUCTEMaMHU;
- HaOyTTss HaBUYOK moOynoBu IT-iHpactpykrypu mis LHOJ ta xmapHHX
CEPEIOBHIIL.
Yomy ne Mera  BHBYCHHA  JUCHMIUIIHM -  HAOyTTd  KIIOYOBHX  (haXxOBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK 3 TEXHOJIOTIi
BHBYATH BipTyasizamii Ta XMapHUX oOuucieHb. [IpeamMeToM BUBYEHHS TUCHUILTIHU €

METOJIM 1 TEXHOJIOT1i yNpaBIiHHs BipTyaTi30BaHUMH i XMapHUMH CUCTEMAaMH,
3acobu moOymoBu IT-iHppacTpykTypu nieHTpiB 00podnenns nanux (L{OM) Ta
XMapHHUX CEPEIOBHIIL

Yomy mMoxHa

OTtpuMaHi B pe3yJbTaTi 3aCBOEHHS TUCHUILIIHU « TexHouorii BipTyanizamii Ta

HABYUTHCS XMapHHUX OOYMCIIEHBbY TEOPETUYHI 3HAHHS Ta MPAKTUYHI YMIHHS MOXYTb OyTH
(pe3yabTaTH KOPHCHI JUIsl IPOBEICHHS HAYKOBUX JOCIIKEHb 33 TEMOIO JTUCepTallii.
HABYAHHS)
Sk MoKkHA [Ticns 3acBo€HHS qUCHMILIIHYU « TeXHOIOr1T BipTyani3allii Ta XMapHUX
KOPHUCTYBATHCS | OOYNCIICHb» pe3yJibTaTaMU HAaBYAHHS €:
HA0YTUMU 3HAHHA:
3HAHHSAMM i - CYy4acHUX TEOPETUYHUX, METOJUYHUX 1 aJITOPUTMIYHHX OCHOB
YMiHHSAMH PO3pOOKH BIpTyali30BaHUX 1 XMAapHUX CUCTEM Ui iX BUKOPUCTAHHS IiJl 4ac
(KOMIETEHTHOC | pO3B'si3aHHS MPUKIAIHUX 1| HAYKOBHUX 3a/a4;
Ti) - BU3HAUYAJIbHI  XapaKTEpPUCTHUKH, CEpPBICHI ~MOJENl Ta  MOJel
PO3ropTaHHs XMapHUX OOUYHUCIIEHb;
- 3 MOJETIOBaHHS CTaHy Ta TIOBEMIHKH CKIQIHUX OO0 €KTIiB

KOMIT IOTEpHOT Taiy3i B MpoIleci TECTyBaHHS BIAMOBIIHUX MPOTpaMHUX 1
TEXHIYHUX CHUCTEM IpH 3a0e3MedeHHi SKOCTI 1 HaIifHOCTI po3poOIeHHUX
iH(OpMAaIIHHUX CUCTEM 1 TEXHOJIOTIH;

- MaTeMaTHYHUX MOJENe 1 METOMIB aHali3y Ta CHHTEe3y CY4YacHHUX
CHCTEM yHpaBJiHHA Ta 1X (QyHIaMEHTaIbHUX BJIIACTHBOCTEH TpHU
npoektyBaHHi IT-iHQpacTpykTyp Ui JOCHIDKEHHS XapaKTepUCTUK 1
MOBEIIHKH CKJIAIHUX 00'€KTIB 1 CHCTEM;

- apXITEKTypH Ta CTaHAAPTIB KOMIIOHEHTHUX MOJENIeH, KOMYHIKaIliHHUX
3aco00iB 1 PO3MOAUICHUX OOYHUCIICHb, YMIHHS pO3B’SI3yBaTH NpOoOIEeMH
MaciTaboBaHOCTI, MATPUMKH BifJaJIEHMX KOMIIOHEHTIB 1 B3a€EMOI Pi3HUX
nporpaMHuX 1IaThopM y BIpTyali30BaHUX 1 XMapHHUX 1HGOpMAIIHHUX




cucremMax.

— YMIHHS:

- BUKOPUCTOBYBaTH METOJIU Ta METOJMKU IPOBEICHHS HAyKOBUX Ta
MPUKIIQJTHUX JOCITIKECHB;

- pO3B’A3yBaTH  NpPUKIAAHI  3aJadyl B  Traily3l IpPOEKTyBaHHS,
HAJIAIITYBaHHA Ta €KCIUTyaTalii BIpTyali30BaHUX 1 XMAapHUX CUCTEM;

- BUKOPHUCTOBYBaTH METOIU HPOBEAEHHS JAOCIIDKEHb Ta BMITH
aHaJi3yBaTW CKJIAQJHICTh TEXHIYHUX CHUCTEM, PO3YMITH CKIAQJHICTh 33134
ONTUMI3allil IIMX CUCTEM Ta iX €JIEeMEHTIB, Ta BJOCKOHAJIIOBATH METOJIUKHU iX
MIPOBE/ICHHS;

- 3aCTOCOBYBAaTH pI3HI NapagurMM NpPOTrpaMyBaHHSA: CTPYKTypHeE,
00’€KTHO-Opi€HTOBaHE, (DYHKIIOHATIBHE, JIOT1YHE, 3 BiIMOBIIHUIMUA MOJICIISIMH,
METOJAMHU Ta aJrOpUTMAMU OOYMCIIEHb, CTPYKTYpPaMH JaHUX 1 MeXaHi3MaMH
YIOpaBIiHHS IIiJf 4ac CTBOPEHHA Ta YAOCKOHAJCHHS BIPTyali30BaHUX 1
XMapHHUX CUCTEM;

- 3aCTOCOBYBATH TE€XHIYHI 1 MPOrpamMHi KOMYHIKaliiHi 3ac00H Ta 3aco0u
3’€THaHHA PECYPCIB B TIOPUIHUX XMAPHUX CHUCTEMaX;

- npoektyBatd [T-iHdpactpykrypy O/ ans miaTpuMKH XMapHUX
00YHCIIeHh 3 BUKOPUCTAHHSIM CYyYaCHHX amapaTHO-TIPOrpaMHHUX 3aco0iB 13
3a0e3MeyeHHsIM HalIHHOCTI, JOCTYITHOCTI Ta O€3MeKH;

- OCBOIOBAaTH 1HHOBaLIWHI 1HQOPMAIIIIHI TEXHOJIOTIi y rajy3i XMapHHUX
Oo0YHCIIeHb, OLIHIOBATHM 1X Ta BUKOPUCTOBYBATH 3 METOI0 PO3POOKH
apXITeKTypH Ta MPOEKTYBAaHHSI XMapHUX MOCIYT.

- JOCBIA:

- MPOEKTYBaHHS BIPTyalli30BaHMX 1 XMapHUX CHCTEM, PO3POOJICHHS
CydacHUX iH(GOpPMAIIMHUX TEXHOJIOTIH Ta MPOTrpaMHUX CUCTEM JUIS peatizallii
XMapHUX 00UUCTICHB;

- 3/IaTHICTh BUKOPHUCTOBYBATH MpOQeECiiiHi 3HAHHS W yMIHHS B Tamys3i
MPAKTUYHOTO BUKOPHCTAHHS XMapHUX TEXHOJIOT1H.

Indopmaniiine | Cunadyc

3a0e3neyeHHsi | ENeKTpOHHUI KOHCIIEKT JISKIIiH
CemecTpoBuii | 3anik

KOHTPOJIb




JAucumnmiaina I'eTreporenni po3noaijieHi 6a3u J1aHUX
Kadenpa [HpOpMAIITHIX CUCTEM Ta TEXHOJIOTIH
PiBen» BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oo0car

5 kpeautis EKTC

JUCHMILIIHA
Mosa VYkpaiHcbka
BHKJIAIaAHHSA
Bumornu no Bononinas 3HaHHAMU 13 TUCTHIUIIH «P0o3moIiieH] cucTeMu 00pOOKH JaHWX),
Mo4YaTKy «ITapanenpHi Ta posnoaiteHi obunciaeHHs», «XMapHi Ta Grid-TexXHOIOTI,
BHUBYEHHS «ba3u maHux»
Ilo 6yne - Konnentii Ta ocHOBH MOOY10BH PO3IMOAUICHUX 0a3 JaHUX;
BUBYATHCS - po3po0OKa apXiTEeKTypH pO3MOAiLICHHX 0a3 JaHuX;

- mo0ya0Ba reTepOreHHUX PO3MOIIICHUX CUCTEM;

—  TEXHOJOTI] YIIpaBIiHHS TeTePOTeHHUMHU CHCTEMaMHU;

- TexHoJsorii OOpoOKHM BEJIMKHX MAacHBIB JaHUX B PO3MOIUIEHUX 0azax

TaHHX;

- YOpaBIiHHS T€TEPOreHHUMH PO3MOIIJICHIMH 0a3aMU JaHHX.
Yomy ue Jns 3amoBoneHHs mOTped o00poOku iHdopmarii, mo  30epiraerbcs B
nikaBo/Tpeda pi3HOpITHUX 0a3ax NaHUX, siKi 00 €IHYIOTBCS B OJIHY PO3IOIIICHY CUCTEMY B
BHBYATH HAYKOBil, METeOpONOriuHii, acTpodi3nuHil, EKOHOMIiuHiH, OaHKIBCHKIii,

¢bizuko-TexHIYHI cdepax 1 HAOYTTA MOCBiIMYy Ta YMiHHS BUKOPHUCTAHHS Ta
CTBOPEHHS CHUCTEM pO3MOAiIeH0i O0OpoOkM naHux 3 0a3 JdaHux; A
BUKOPUCTaHHS Ta  PO3pOOJICHHS  TMPOrpaMHOrO  3a0e3medeHHs 3
BUKOPUCTAHHAM Cy4YacHUX 3aco0iB 30epiraHHs Ta OOpPOOKM MJaHUX; JUIS
CTBOPEHHSI Ta 3aCTOCYBAaHHS HOBHMX TEXHOJIOTIM IOCTYyIy A0 JaHUX dYepes3
0e31pOTOBHUH 3B'sI30K, 30KpeMa TexXHoJorii 5G.

Yomy mMoxHa

- BuxopucTtoByBaTu Ta OpraHizoByBaTH po3I0LJIEHY 00pOOKY JaHUX;

HABYMTHCS — aHaJi3yBaTH BUMOTH JI0 Cy4yacHHX 0a3 JaHUX;
(pesysibTaTH - 3aCTOCOBYBaTHM Ta CTBOPIOBAaTHM METOMM OIIHKH MPOJYKTHBHOCTI
HABYAHHS) PO3IOAUICHUX CUCTEM;
- pO3B’sA3yBaTH 3a/1aui MPOCKTYBAHHS Ta EKCIUTyaTallil po3MmojaiieHuX 0a3
JAHUX;
—  PO3pOOJIATH HOBI apXiTEKTypH CHUCTEM 3 BHUCOKOIO IIBUJKICTIO 00pOOKH
TaHUX;
- aaMIHICTPYBaTH PO3MO/LIEH] 6a3 NaHuX;
— 3aCTOCOBYBaTH TEOPETHYHI 3HAHHS U PO3B’SI3aHHS MPAKTHYHUX 33124
00pOOKH TaHMX.
Sk MoKkHA HalyTtu nocBig npakTuyHOi poOOTH B PO3MOJUIEHHUX CHCTEMaxX 00pOKU
KOPHUCTYBATHCS | JaHUX, OCBOITH ICHYIOUE MpOrpaMHe 3a0e3nedeHHs pi3HOpIAHUX 0a3 JaHuX
HA0yTUMH Ta OyJlyBaTy BJIacHI NPOrpaMHi MPOTYyKTH 3 BUKOPUCTAHHS I'€TEPOreHHUX
3HAHHAMM i posnoaineHux 0a3 AaHUX, pO3MapasIeNIoBaTH AOCTYI Ta 00pOOKY JaHUX.
YMiHHAMU
(KOMIIETEHTHOC
Ti)
Inpopmaniiine | Cuabyc
3a0e3nevyeHHs1 | EnexTpoHHMI KOHCIIEKT JEKIiN
CemectpoBmii | 3amix
KOHTPO.Ib







JAucnuntina

MyJIbTHAT€HTHO-OPiEHTOBAHE MPOTrPAMYBAaHHSA

Kadenpa

[HpopMaTHKHK Ta IpOTrpaMHOl iHXKeHepil

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oo0car

5 kpeautis EKTC

JMCIUTLTIHA
Moga VYkpaiHcbka
BHKJIAIaAHHSA
Bumoru 1o Jucnurmnina “MyJbTHAareHTHO-OPIEHTOBAHE MPOTpaMyBaHHs 0a3yeThCs HA
Mo4YaTKy MIATOTOBIII  MaricTepchbkoro piBHA 31 cremianbHOocTi 121 «IHKeHepis
BHUBYEHHS IIPOTPAMHOTO 3a0e3MeUeHHS.
o Oyne - MynbTHareHTHi CUCTEMH 1 BBEICHHS J0 MYJbTHAT€HTHO-OPIEHTOBAHOTO
BHBYATHCS porpaMyBaHHS;

- ATeHTHI MoJiei 1 mporpaMyBaHHS iX;

- Mogeni cepenoBuIna i iX mporpaMmyBaHHsI B CY4aCHOMY 1HCTpYMEHTapii;

- OpranxizaiiiiHi Mozeil 1 MOKPOKOBE NpPOrpaMyBaHHsS MYJbTHAr€HTHUX

oprasizartii.

Yomy ue CydacHi mporpaMHi JOAAaTKM MaloTh CIOpPaBy 13 3pOCTAIOYUM pIBHEM
nikaBo/Tpeda ABTOHOMHOCTI B3a€MOIIOB’S3aHUX MPOTPAMHUX CHUCTEM, 1 TepIl 3a Bce 3
BHBYATH IHTETpaIli€l0 HE3TYCHHUX CHUCTeM, SKi He Bimomi 3azmanerigs. CydacHi

TEHJIEHIII1, TaKi SIK PO3yMHI MiCTa, iHTEJIEKTyalbHi TPAHCIOPTHI CUCTEMH Ta
MIPOMHUCIIOBICTh, CIPUSIHHS PO3BUTKY [HTEpHET-pedeli, HalpHUKIIad, BKa3ylTh
Ha Ime OUIBII CKJIAAHI CIeHapii, B SIKUX aJanTHBHI Ta BIIKPUTI KOMaHIU
IHTENIEKTyaJIbHUX AaBTOHOMHHUX CY0'€KTIB MpPOrpaMHOro 3a0e3NedyeHHs Ta
poOoTiB  OynyTh B3aEMOMISITM 3 JIIOAM Ta TMOOYTOBI TMpeIMeTH, BCi
B3aeMornoB’si3aHi. bararoarenTHi cucremu (BAC) MoxyTh OyTH BUKOpHCTaH1
SK BIANOBiHA MapagurMa ajis MOJENIOBaHHS Ta TMPOEKTYBaHHS TaKUX
cucreM. baratoareHTHa cuctema - Iie OpraHizoBaHui aHcamOJb aBTOHOMHHX
LIECHPSIMOBAHUX CYTHOCTEH, sIKi HA3UBAIOTHCSI aréHTaMH, L0 B3a€MOJIIIOTh
MIDX 00010 Ta B3a€EMOJIIOTh B cepefoBuIlli. Ha iHIUBITyansHOMY PiBHI KOKEH
areHT MO)X€ MaTH BJACHI I Ta 3aBAaHHS, SKI CIiJ TepeciiayBaTh
CaMOCTIfHO, BHUpIIIyOYH, SKi Aii pobutn. Sk aHcamOnb, areHTam, SK
NPaBUJIO, MOTPIOHO KOOPAWHYBATUCS Ta CIIBIPALIOBATH Ui JIOCATHEHHS
rinobdansHOi Metu BAC B 1iioMy, sk opranizauii. ¥ i JUCHMILIIHI HaeTbes
Ipo MporpaMyBaHHs  0araroareHTHUX CHUCTEM 13  BHUKOPUCTaHHSAM
IHTETPOBAaHOTO  MIOXOAy, SKHH 3apa3 Ha3UBAlOTh  MYJBTHATCHTHUM
opieHToBaHUM nporpamyBaHHsM (MAOIT).

VY nmiteparypi 0arato BiANOBIIHUX METOMIB POOOTH 3 MYJIbTHATCHTHHUMH
CHCTEMaMHM BHHHUKJIO B PI3HOMY KOHTEKCTI - OCHOBHHUMH MPHKIATaAMU €
mryyauit iHTenekT (LLI), posmoxinennii LI, nmporpamua imxenepis (CE),
MOJICJIIOBaHHSA - 1 JedKi 3 HHUX NpPU3BEIM 0 KOHKPETHHX MoJelnei
mporpamMyBaHHsI 711 OOpoThOa 31 3pOCTAIOYMM pPIBHEM AaBTOHOMHOCTI Ta
CKJIaJJHOCTI B3a€EMOJIN y cy4acHHUX cucTeMmax. Y 1pomy Hampsmky MAOII
3abe3neuye CTPYKTYPOBaHUI X1, 3aCHOBAHUI Ha TPHOX
B3a€MOIIOB’sI3aHUX Ha0opax KOHIEMIIA Ta a0cTpakiiii mnporpaMmyBaHHs
(Hamami Ha3MBAIOTHCS BUMIPAMM), KOPUCHUX Ui NPOEKTYBaHHS TaKHX
CKIaJHUX CHUCTeM: pO3MIp areHTa, SKUH BHUKOPHUCTOBYETbCA  JIJIS
IpOrpaMyBaHHs OKpPEeMHUX (B3a€MOJIIIOUMX) aBTOHOMHHUX CYTHOCTEW; BUMIp
HaBKOJIMIIIHBOTO CEpPE/IOBUINA, KU BUKOPUCTOBYETHCS JUIS MPOTpaMyBaHHS
CIUIBHUX PECypCiB Ta 3ac00i1B, 110 BUKOPUCTOBYIOTHCS areHTaMu AJisi poOoTH,
B3a€MOJI1 Ta MiAKIIOYEHHS JO0 PealbHOTO CBITY; Ta OpraHizalliiHUNA BUMIp,




[0 BUKOPUCTOBYETHCS IJISl CTPYKTYpYBaHHS Ta PETYJIOBAaHHS CKJIaTHUX
B3a€MO3B’S3KIB, 1110 BiJIOYBaIOTHCSI MI>)K aBTOHOMHHUMH areéHTaMH Yy CIJIBHOMY
CEepEeIOBHIII.

Y 1mpoMy Kypci 3 0araroareHTHOrO IpPOrpaMyBaHHS OCHOBHA yBara
NPUIUIAETHCS MPAKTHYHOMY NPOTpPaMyBaHHIO OaraToOareHTHUX cuUcTeM. Bin
CTOCYETHCS OJHOTO 3 OCHOBHUX HANPSMKIB BHKOPHCTaHHS MYJIbTHAr€HTHOT
napajurMu Ui po3poOKH CKIaJHUX CUCTEM: MYJIbTHAT€HTHO-OPI€EHTOBAHOTO
nporpamyBanHs (MAOP), 10 BHUKOPHCTOBYEThCA Ui  IHTErpartii
IHTEJIEKTYaJIbHUX CUCTEM Ta PO3BUTKY COLIAIbHO-TEXHIYHUX CUCTEM.

OxkpiM BUBUYCHHS OCHOB Ta HAaHCyYacCHIIMX pOOIT, 3p00JIEHUX 32 IIEI0 TEMOIO
B noMmeHi Multi-Agent, Bu gi3HaeTech, K 3acTocoByBaTH miaxigy MAOP mns
pPO3pOOKH IEIIEHTPATI30BaHHUX Ta BIIKpUTUX cUcTeM Al.

Yomy Mo:kHA

Hapuanns BUKOPUCTYBaHHs wiaThopmMu

HABYHUTHCS JaCaMo/JasonAgentProgramminglLanguage sl NpakTHYHUX BIpaB, SKi

(pe3yabTaTH npezcTaBieHi B HboMy Kypci. s miardopma nporpaMmyBaHHS € pe3yJibTaTOM

HABYAHHS) iHTerpamnii MOBM mporpamyBaHHs areHtalasonAgentProgramminglanguage,
miaropmu porpaMmyBaHHs CepeoBHIIA
CArTaGoEnvironmentProgrammingplatform Ta margopmu nporpamyBaHHs
MOISE Organizationprogrammingplatform.

Ak moxHA - bararoareHTHu#l miIxXiA, OpiEHTOBAaHUN Ha MPOTPaMyBaHHS, MOJSATAE Y

KOPHUCTYBATHCS | CKIIaJl MOJIEJIeH areHTiB, MOJETICH cepeloBUIa Ta MO opraHizailii, 1o

HA0yTHMH B3aEMOJIIIOTL MK co0Ooro. KokHa 3 mux Mozenei moOyIoBaHa MUISXOM

3HAHHAMM i BHOOpY KOHIICMIK BiAMOBiMHO g0 BuMipy AreHt, CepemoBuiie uu

YMiHHSIMU Opranizaris.

(xommerenTHOC | - Bukopucranus MAOP nuisxom HaJaHHS TPUBLUICIB KOXKHOMY 3 IIHX

Ti) BUMIPDIB MOXX€ BIATMOBIAHO TPHU3BECTH JIO ATEHTHO-OPIEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOrO Ha CepeloBHINE IMPOrpaMyBaHHS
(EOP) Ta Oprasi3aliifHo-0pi€HTOBAaHOTO porpamMmyBaHHS
(OrganizationOrientedProgramming).

Indopmaniiine | Cunadbyc

3a0e3nmeYeHHs EnexTpoHHMIT KOHCIIEKT JICKITii
Be6-cropinka AUCITUILTIHY:
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannja/0-38

CemecTpoBuii | 3amik

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

Jucuuniiina

IpuxjaaaHi MeToau aHAJI3y JaAHUX

Kadenpa

OO0YUCITIOBAIILHOI TEXHIKA

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oo0car

5 kpeautis EKTC

JMCIUTLTIHA

Moga VYkpaiHcbka

BUKJIAIAHHS

Bumoru 1o ba3oBi 3HaHHS 3 BUIOI MaTeMaTUKX (MaTeMaTHYHUIN aHai3, JiHilHA anreopa

Mo4YaTKy Ta aHAJITHYHA TE€OMETPis), TEOpis IMOBIPHOCTEH Ta MaTeMaTHYHA CTATUCTHKA,

BHUBYECHHS HaBUYKH [IPOTpaMyBaHHs aJrOpuTMiuHOIO MOBOIO Python

Ilo 6yne OcHOBU cyyacHUX TeXHOJIOTiH 00poOku manux (Data Science) Ta anroputmu,

BUBYATHCS AKi JIe)KaTh B OCHOBI TMONIYKY NMPUXOBAaHUX (YHKIIOHATHHHUX 3aJEKHOCTEH B
HaOopax aHWX, OTPUMAHMX IIIIXOM HAKOIIMUYCHHS Ta TOMEPEIHhOT 0OPOOKH.
Jlnst eekTHBHOT peanizaiii po3riITHYyTUX TEXHOJIOTiH 00poOKH JaHuX OyIyTh
BHBYATHCS TIPUKJIAQJHI OiOIMIOTEKM Ta TPOTpaMHI CHUCTEMH, 30Kpema,
BIJMOBIHI MOyl Yy CKJaai MOBH mporpamyBaHHs Python, muctpuGytus
Anaconda 3 Habopom BOyJOBaHUX IHCTPYMEHTIB MaJisi OOpOOKH JaHUX,
iHTepakTUBHA KoMaHaHa obOomoHka Jupyter Notebook. Oxpema yBara Oyne
MpUAICHa BUBUCHHIO 0i0mioTekn Pandas sk 6a30BOro 1HCTYMEHTApirO IS
N00yBaHHS JTaHHX Ta iX aHaTI3Yy.

Yomy ue Benuka KiIbKICTh OpraHizamiif, $SKi 3a XapakTepoM CBO€i AisNTBHOCTI

nikaBo/Tpeda HAKONIMYMIIM 3HAYHI OOCSATH MaHWX PO KITIE€HTIB, BCE OULTBIIE MPOSBISIOTH

BHUBYATH iHTEepeC 10 BUKOPUCTAHHS IUX JAHHUX 3 OI3HECOBUMHU Ta JOCIIIHUIIBKUMHU

nussMd. B 3B’S3Ky 3 MM BWHHMKAa€ BEIMKHUA CIEKTP 3a/1a4 3 BU3HAUYCHHS
KOpHCHO1 iHopMallii, Ha OCHOB1 SKOi MOXHa OTpPUMATH 3HAHHA, SKI HE
MOKYTh OYTH OJIep>KaHi y iHImMii crociO.

Yomy Mo:KkHA

- Meronam ¢opmyBaHHs HAOOPIB JaHUX, AKi € 3pYYHUMHU JUIs BUPILICHHS

HABYUTHCS KOHKPETHHUX MPUKJIaTHUX 3a71a4;
(pe3yJbTaTH - BHUKOPUCTAaHHIO TOMYJSPHUX TMPOTPAMHHUX 3aco0iB A J0OyBaHHS
HABYaHHS) JIAaHUX
- 3aBaHTaXyBaTH Ta (parMeHTyBaTH BeNWKI Ha0OpU MJaHUX IS
ONITUMAJIBHOI iX 0OpOOKM Ta aHalizy;
- mnpoduToBaTH JaHi IS NPEACTaBICHHS 1X PI3HUMU Ccroco0amMu
Bi3yaJi3arlii;
- BigoOpakaTH pe3ynbTaTH JOCHIKEHHS JaHUX HAWUOUIbII 3pyYHUM
YHHOM.
Sk Mo:kHA - Jlms mepeTBOpeHHs «CHpHUX» HaOOpIB IMOYAaTKOBUX JAaHUX B Takl
KOPHUCTYBATHCHA ONTUMI30BaHI 3a poO3MIpoM HaOOpW JaHHUX, L0 € 3PYYHUMH JUIs
HA0yTUMH MOJTAJTBIIIOTO aHAMTI3Y;
3HAHHSAMM i - 8 BUKOHaHHA  OOpOOKM JaHHWX 3 3aCTOCYBAHHSM PO3IIISHYTHUX Y
YMiHHSAMHA pamKax JIaHOro Kypcy 3ac0o0iB MomepeHb0i 00poOKy;
(KOMIIETEHTHOC | — JUIS. BHU3HAUYEHHS HEBIIOMHUX (byHKuiOHaJILHI/IX 3aJICKHOCTEN Ta iX
Ti) KOMITO3HUIIIH Y TIONEPEAHbO IMiIrOTOBJICHUX HA0Opax JaHUX;
- Uil TecTyBaHHS Ta TMEpeBIpKH Mojeneil, mnoOymoBaHMX Ha 0asi
OTpPUMaHUX KOMITO3UIiH (PyHKIIIOHATBHUX 3aJIC)KHOCTEH;
- JUIs 3pyYHOTO Ta HArJIsAHOTO BiTOOpakeHHS OTPUMaHUX PEe3yJIbTaTiB, SAKi
320€3MeYyI0Th ONTUMAIBHICTh OJANBIIOTO MPUHHSITTS PIillICHb.
Indopmaniiine | Cunadyc
3a0e3neyeHHsi | ENeKTpOHHMI KOHCIIEKT JISKIIiH
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CemectpoBuii | 3aiik

KOHTPOJIb

JAucummiaina IIpoekTyBaHHSI MIPOrPaMHO-KOH(ITypOBaHUX Mepex
Kadenpa OO0UnCITIOBATHHOI TEXHIKH

PiBen» BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 3 cemecTp

Oo0car

5 kpeautis EKTC

MUCIUTILIIHUA

Mosa VYkpaiHcbka

BHKJIA/IAHHSA

Bumoru o ba3oBi 3HaHHA 3 BHIIOi MaTeMaTWKH, TPOTPAMyBaHHS, JUCKPETHOI

MOYaTKy MaTEeMaTHKH, KOMI FOTEPHUX MEPEXK.

BUBYEHHS

IIlo Oyne OCHOBHI ~ TEOPETMKO-METOJMYHI Ta MPAKTUYHI AaCHEeKTH NOoO0yJO0BU

BUBYATHCS nporpaMMHO-KoHQirypoBHIX Mepexxk (SDN), xontponep SDN, moOinpHa
mepexa SDN, mnporokon OpenFlow, iHTepdeiic npukiagHUX Hporpam,
BipTyamizamiss mepexxeBux ¢ynkmid (API), cucrema wmonemoBanns SDN
Mepex Mininet.

Yomy ue [IporpamMHo-KOH(]IrypoBaHi Mepexi epeKTUBHI Il NOOYI0BU BIpTyalbHUX

nikaBo/Tpeda Mepex, 1H(PACTPYKTYpHUX XMAapHHUX CEpBICIB, BEJIMKUX LIEHTPIB OOpPOOKH

BHBYATH naHux. JlO3BOJISIIOTH 3a 3alUTOM BIJ CIIOXKHWBA4iB TOCIYT HEOOXIIHO

aBTOMaTMYHO 1 B HAMKOpOTIII TEpMiHM CTBOPIOBATH BIpTyalbHI BY3/IH 1
BUJUISITH BIPTYaJIbHI MEPEXKEBI PECYPCH JUISI HUX.

Yomy Mo:KkHA

3acBoitu MNPpUHOUIIK  PO3rOpTaHHsA, HaJIAIITYBaHHA Ta BHUKOPHUCTAHHA

HABYUTHCS OCHOBHHMX €JIEMEHTIB MPOrpPaMHO-KOH(ITYPOBAaHUX MEPEX 3a TOTIOMOTOIO
(pe3yJbTaTH cucTeMH MojieoBaHHg Mininet.

HABYAHHS)

Ak MmoxHa 3naTHICTh MiAIOpaTH CTPYKTYpY, IUIaHyBaTH 1 peanizoByBatd SDN mepexi,
KOPHCTYBATHCS | KEPYBaTH MEPESKHUMH pecypcaMu, MigidpaTd KOMIUIEKC HEoOXiTHUX
Ha0yTHMH armapaTHO-TIPOrPaMHMX 3ac00iB JJIs1 KOMIT IOTEPHOI MEpexi, pO3IMIUpPIOBATH 1
3HAHHSAMM i MOJICpHI3yBaTH MEPEXi.

YMiHHAMU

(KOMIIETEHTHOC

Ti)

Indopmaniiine | Cunadbyc

3a0e3meYeHHs EnexTpoHHMIA KOHCIIEKT JICKITii

CemecTpoBuii | 3amik

KOHTPOJIb
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Jucuuniiina IIpoekTyBaHHS NPOrPaMHOro 3a0e3ne4eHHs TeXHOJIOTII
un¢poBUX ABiHHUKIB

Kadenpa [IporpamHoro 3a0e3ne4eHHs] KOMIT IOTEPHUX CHCTEM

PiBen» BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O0cAr AMCHUILTIHA

5 kpeautiB EKTC

MoBa BUK/JIaJaHHA

YkpaiHcbka

Bumoru o Mmo4aTry
BHUBYCHHSA

YcnmimHoMy BHBUYEHHIO JUCHHILIIHE «lIpoeKTyBaHHS MpOrpaMHOTO
3a0e3neYeHHs] TEXHOJIOTT MUGPOBUX JBIMHHUKIB» TEpeIye BHBUYCHHS
mucuuiutinn - «DopmaneHI  METOIM  MPOTpaMHOi  IHXKEHEepii»
HaBYAJILHOTO  IJIaHy  MIATOTOBKM  JIOKTOpiB  (imocodii  3a
cnenianbHicTiO 121 [HKeHepist mporpaMHOro 3a0e3neueHHs.

IIlo Oyne BuBUaTHUCHA

- TexHonorist tuppoBUX IBIHHUKIB;

- TEOpPETHYHI OCHOBH TIOJIaHHS Ta OOPOOJCHHS NaHWX IU(PPOBUX
IBIAHUKIB;

— mporpaMHe 3a0e3NedYeHHs] TeXHOJIOr1l IM(POBUX IBIHHHKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

Hudposuii ABIHHUK sBIsSE cOO00K MOACHb (Gi3MYHOTO 00’€KkTa abo
nporecy ((hi3M4HOTO ABIMHHKA), KA SKHAWIIOBHIIIE BiOOpa)xxae Horo
XapaKTEPUCTHKA y JauHamimi. TexHosoris I1udpoBUX BIMHHKIB
nepenbavae mopaHHs, oOpOONEHHS, MaHIMYJIIOBAaHHS yciMa JaHUMH,
IO XapaKTepU3yITh (I3UYHOTO JBIHHHMKA, Ta OTPUMAHHS TEBHHX
KOMIIOHEHT LUX JaHUX IO Mipi BUHUKHEHHS MOTpeOM y HUX TIpHU
BUpIIIEHH] 3a7a4 aHaji3y Ta NPOTHO3YBaHHSA CTaHy (I3UYHOTO
NBifHMKA, ONTHUMI3allii Mpolenyp KepyBaHHS (i3UYHUM IABIHHHKOM
tomo. TexHomoris nHUQPPOBUX JBIMHWKIB BU3HAHA OJHIEIO 3
MEPCIIEKTUBHUX TEXHOJIOTIA JJisi 3aCTOCYBaHHS Y PI3HUX Tally3sx
JIFOACHKOI TISUIBHOCTI.

Yomy Mo:KkHA [Micns  3acBoennss jguciuiurian  «[IpoexkTyBaHHS — TIPOrpaMHOTO
HABYHUTHCS 3a0e3neyeHHs] TEXHOJOril 1UGPOBUX ABIWHUKIBY  pe3yJibTaTaMu
(pe3yabTaTn HAaBYAHHS €3HAHHS:
HABYaHHSI) — TPUHIHUIIB CTBOPECHHS IU(PPOBUX JBIMHHKIB,
- BHJIB IU(POBUX ABIHHUKIB JOCTIIKYBaHUX 00’ €KTIB;
-  TEOPETHUYHHX 3acaj TeXHOJIOT1l ITU(POBUX JIBIHUKIB;
- BHUMOT [0 MPOTPAMHOTO 3a0€3MEYCHHS TEXHOJOTIl IH(PPOBUX
JIBIMHHKIB;
— TPUHIIMIIB MPOEKTYBAHHS MPOTPAMHOTO 3a0€3MeUeHHs TEXHOIOT 11
nUppPOBUX ABIHHUKIB,
Ta YMIiHHS:
— aHami3yBaTh OCOOIHMBOCTI 00’€KTa IOCITIKEHHS Ta (OpMYBaTH
BUMOTH JIO TPOTPaMHOTO 3a0e3MEuUeHHs] JUIi  CTBOPEHHS
U POBOTO JIBIITHUKA TIEBHOTO 00’ €KTa JOCITIKCHHS;
— TPOEKTYBATH apXiTEKTypy MPOTPaMHOTO 3a0e3NeUeHHs TEXHOJIOTIi
U(POBHX JBIHHHKIB;
— TIPOEKTYBaTH KOMITIOHEHTH NPOTPAMHUX TPOJIYKTIB Ha OCHOBI
TEXHOJIOT11 IUPPOBUX JIBIHHHUKIB.
Sk MOKHA - Po3p’szanHs  ckimagHuUX  3ama4 npodeciiHOi  TISTBHOCTI,
KOPHUCTYBATHCH MOB’A3aHOI 13  pO3pOOJIEHHSAM  MPOTPAMHUX  CHCTEM 13
HA0yTHMM 3HAHHSMH i 3aCTOCYBaHHSIM TEXHOJIOT1T U(PpOBUX ABIHHUKIB;
YMiHHSIMH — TPOEKTYBaHHS apXiTEKTypH TPOTPAMHOTO 3a0e3MedeHHs IS
(KOMIIETEHTHOCTI) CTBOPEHHS IU()POBOrO ABIHHUKA EBHOTO 00’ €KTA JOCIIJHKEHHSI.
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Inpopmaniiine Cunabyc

3a0e3meyeHHs EnexTpoHHMI KOHCTIEKT JIEKIIIH
CemecTpoBuii 3amik

KOHTPOJIb
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Jucuuniiina Metoau no0ya10BH NPOrpamMHUX 3ac00iB /151 MATPHYHUX
004YMCJICHb

Kadenpa [IporpamHoro 3a0e3ne4eHHs] KOMIT IOTEPHUX CHCTEM

PiBen» BO Tperiii (PhD)

Kypc, cemecTp 2 xypc, 4 cemectp

O0car (ucunIuIiHg 5 kpeautiB EKTC

MoBa BUK/JIaJaHHA YkpaiHcbka

Bumoru 10 moyarky Huctumnina «MeTtoqu  moOyJoBH — TPOrpaMHUX — 3ac00iB  JUIs

BHUBYCHHSA

MaTpUYHUX OOYHUCIIeHb» 0a3yeThCs Ha MiATOTOBII OaKalaBPCHKOTO Ta
MaricTepchbKOro piBHS 31 cnerianbHoCTi 121 «IHX)eHepis mporpaMHOro
3a0€e3neueHHY.

IIlo Oyne BUBuUaTucs

- Metoau po3B’si3aHHS YaCTKOBOI MPOOJIEMH BIIACHUX 3HAYEHb;
— METO/HY PO3B’s3aHHs MOBHOI NPOOJIEMHU BIACHUX 3HAYEHB;
— METOJl BHMKOHAHHS CHHIYJSIPHOTO PO3KJIAIEHHS MPSIMOKYTHOL
MaTpHIIi;
—  METOJH amnpoKCHMaIlii TaONUYHO-3a1aHUX (QYHKIIIH;
METOJIM IPOIPAaMHOTO PO3B’sI3aHHS CUCTEM HEJIIHINHUX PIBHSHb.

Yomy e MatpuuHi OOYUCIIEHHS € BaXKJIMBOIO CKJIAZIOBOIO Y IIMPOKOMY KOJIi
nikaBo/Tpeda JIOCITIKEHB, TOMY PO3POOJICHHS MPOTPaMHUX 3ac00iB 1T MATPUIHHUX
BHBYATH 004YHCIIeHb MOXe OyTH KOPUCHUM 0aratboM acIipaHTaM.
Yomy MokHA - AmnamizyBaTh HOpOrpaMHi  METOAM BUKOHAHHS  MAaTpPUYHHX
HABYUTHCS 00YHCIICHB;
(pe3yJbTaTu — aHai3yBaTH Ta OI[IHIOBATH MOXUOKU MPOBEJACHUX OOUYMCIICHb HAJ
HABYAHHS) MaTPUISIMH BEJIMKOI PO3MiPHOCTI;

— BHKOHYBaTH BHUOIp HEOOXIAHMX MaTEeMaTHMYHUX Ta MPOrPaMHUX

(GyHKIIH A5 pO3B’I3aHHSI TOCTABJICHOT 3aaui;
- po3pobsATH Ta e)EeKTUBHO 3aCTOCYBATH IPOTrpaMHI JOJNATKU JUIS
YHCEIbHOTO PO3B’sI3aHHS MAaTPUYHUX 33]1a4.

Sk MoKkHA - IlpoexkTyBaHHA cuUCTEM  KOMIT'IOTEPHOI  MaTeMaTUKU  JJis
KOPHUCTYBATHCS BUKOHAHHS MaTPUYHUX OOUHCIICHB;
HA0YyTHMMM 3HAHHAMM i | -  BUKOPHUCTaHHS Cy4yaCHHX MaTEMaTHUYHUX MAKETIB.
YMiHHAMU
(KOMIIETEHTHOCTI)
Inpopmaniiine Cunabyc
3a0e3medYeHHs EnexTpoHHMIT KOHCTIEKT JICKIIIiA
CemecTpoBnii 3amik
KOHTPO.Ib
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Jucuuniiina O0uncaoBajbHI CHCTEeMH BHCOKOI TOTOBHOCTI
Kadenpa CHCTEeMHOT0 MPOTrpaMyBaHHSI 1 CTIEIiaTi30BaHUX KOMIT IOTEPHUX CHCTEM
Pisens BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTtp

Oo0car

5 kpenutiB EKTC

Mosa VYkpaiHcbka

BHKJIA/IAHHSA

Bumoru no 3HaHHS Ta BMIHHS B MeXax nporpamu marictpa Komm’roTepHoi iHxeHepii;
Mo4YaTKy 3HAHHSA Ta PO3YMIHHS MPUHIIMITB, KOHIIEIIHA Ta TEXHOJIOTIH MO0y 10BH
BHUBYECHHSA cucTeM 0OpOOKH MaHUX;

IIlo 6yne METO/M, 3aCO0M Ta MPOLIECH aHaIi3y, MOJIEIIIOBAHHS, IPOEKTYBAHHS Ta
BUBYATHCSH KOHCTPYIOBAaHHS po3noIiieHux cucteM oopodku nanux (PCOJ)

Yomy ne [TuTaHHs PO BUKOPUCTAHHS PO3NOAITIEHUX CUCTEM OOPOOKH JTaHUX CTaIo
nikaBo/Tpeda aKTyaJIbHUM 3 MOSIBOIO MOTY>KHUX OOUMCITIOBATIBHUX CUCTEM 3 PO3MOAIIEHUMHU
BHBYATH pecypcamMu B MeXax OJJHOro KOMIT'toTepa (0araTtosiepHi CUCTEMH ), JIOKAIbHUX

KOPITIOPATHBHHUX 1 30BHIMIHIX (PETiOHATBHUX 1 TTTO0ANBHUX) MEPEX, KIacTePiB,
TEXHOJIOT1H MONIyKy 1 6araTOBUMIpHOTO aHaNi3y JaHuX, po3BUTKOM Web-
TEXHOJIOTIH .

3aranpHa iH(popMaTH3allis YIPaBIIHCBKUX Ta BAPOOHUYNX OpraHi3alii MiHse
cam miaxia 1o Bukopuctanus PCOJI. 3 3aco0y HaKOMMYEHHS TaHUX TIPO iX
nisueHicTh PCO/] mepeTBOpro€ThCs Ha IHCTPYMEHT IMiJBUILEHHS
e(eKTUBHOCTI YIIPABIIIHHS PO3MOIUICHUMHU OpPTaHi3aIlisiMu Ta
BUPOOHUIITBAMH. BoHa mpuckopioe mpoliec aHaIiTHUHOT 0OpOOKHU TaHUX Ta
Ha/1a€ Pi3HOCTOPOHHIO iH(OPMAIIIFO TSI IPUUHATTS PillIeHb, a
KUTTE3/IaTHICTh OpPTaHi3alliil 301IbIIY€ETHCS 32 PAXYHOK IMiBUIIICHHS
e(EeKTHBHOCTI pillleHb, 0 TPUHMAIOTHCS Ha OCHOBI iHpOpMaIii, HaJaHO1
PCO/1, Ta MO>KITMBOCTI ONEPATUBHOI'O CIIJIKYBAaHHS 3 J1€BUMHU 0CO0aMU
OTOYYIOUOTO CEPEIOBHUIIIA;

Hi onna reorpagiuHo po3cepakeHa oprasizallisi Cboro/IHI HE MOXe ICHyBaTH
6e3 epextuBnoi PCO/I.

Cyuacna PCOJ] mae ckiiaaHy 6aratopiBHeBy CTPYKTYpy. li ocHOBY
CKJIQJIAf0Th IHTETPOBaHI Ta PO3MOIUICHI PEJISIiiHI Ta 00’ €KTHI 0a3u JaHUX,
IHTErpoBaHi Ta PO3MOAiIeH! 00’ €KTHO-OPI€EHTOBAHI MPOTPaMHI KOMIIOHEHTH Ta
3ac00M BIITAJICHOTO JOCTYITY JI0 iH(pOpMaIii.

BuBueHHs 1i€1 IUCUUIUTIHA HAJ]a€ KOMIUJIEKCHE YSABIEHHS TPO Pi3HOOIUHI
TEXHOJIOTi1 Ta 3ac00H, 1[0 BUKOPUCTOBYIOTHCS Ha KOXKHOMY PiBHI
MOJIETIIOBaHHs, IpoeKTyBaHHs Ta peanizauii PCOJI i 1o3Boisie 1OCTOWHO
NpeaCTaBIATH cebe Ha HaiOuTpmoMy cermenTi I T-puHKy mparti,

CrenianicTy B rajgy3i aHali3y, MOJAEIIOBaHHS, IPOSKTYBaHH Ta peaizawii
PCO/] xopHCcTyrOThCS TiABHIIIEHUM MOMTMTOM Ha PHHKY Tpaili, a cami PCO/]
MOCTITHO PO3BUBAIOTHCS Ta OHOBIIIOIOTHCS 1 BUMAratoTh BiJl pO3pOOHUKa
BOJIOIHHS HAWOUTBII cydacHUMHE [T TEXHOJIOTISIMH.

Yomy Mo:KkHA
HABYMTHCSH
(pe3yabTaTH
HABYAHHS)

- anamizyBat BuMoru a0 PCO/;

- obupatu MeToAM Ta 3aco0M aHalli3y, MOJENIIOBaHHsS Ta MPOEKTYBaHHS
PCO/] BianoBiAHO 10 BUBHAYEHUX BUMOT;

- BHUKOHYBAaTH TIOBHMM IIMKJI 3aXOMdIB 3 aHalizy, MOJCIIOBAaHHSA Ta
npoektyBanHs PCO/] BiAMOBiIHO 10 BU3HAYEHUX BUMOT;

- obuparu 3aco0M Ta BUKOHYBAaTH TIOBHUI IIMKJI 3aX0/iB 3 KOHCTPYIOBaHHS
— po3pobku, PCO/I;

- 3a0e3medyBaTH BIAMOBIAHICTh CIPOEKTOBAaHUX Mojenei ta Bciei PCOJ]
JI0 pealiii KoMIaHii, mo mijysirae iHdpopMaTH3aIii
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Ik Mo3KHA - MOJENIOBaTH Ta ONTUMI3yBaTH Oi3HEC-TIPOIIECH Ta TMOTOKH JaHUX
KOPHCTYBATHUCS KOMITaHi;
HA0yTUMH - MogxemoBaru Ta nmpoektyBatu PCO/] 3acobamu UML;
3HAHHAMM i - OymyBatu jorivyHi Ta ¢i3U4HI MOJENTI pesAIiiHuX 0a3 JaHuX;
YMiHHAMU - OyayBaru JIOTiuHI MOJieNi 00’ €KTHUX 0a3 aHuX;
(KOMIIETEHTHOC | - BHKOHYBaTH Ta BUKOPHUCTOBYBATH OO0 €KTHO-pEJAIIAHE BimoOpa)KeHHs
Ti) JTaHUX;
- MAaHINMyJIIOBaTH JaHUMHU B IIEHTPAJI30BaHUX Ta PO3MOAUICHHUX 0azax
JaHWX;
- CTBOPIOBATHU Ta BUKOPUCTOBYBATHU 00’ €KTH JIOCTYIY 0 JaHUX;
- pO3BHBATHU Ta po3uMpioBaTH PyHKIioHaN icHytoui PCO/L;
- CympoBOJUKYBaTH Ta TpaHchopmyBaTH icHyrodi PCO/I
Inpopmaniiine | Cunabyc
3a0e3neYeHHs EnexTpoHHMI KOHCTIEKT JICKIIIi:
http:/fpm.kpi.ua/archive/
CemecTpoBuii | 3aimik
KOHTPOJIb
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Jucuuniina

BigmoBocTiiiki 6araTonpouecopHi cucreMu

Kadenpa

CHCTEMHOT0 MPOrpaMyBaHHS 1 CTEIialli30BaHUX KOMIT FOTEPHUX CUCTEM

PiBens BO

Tpertiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oo0car

5 kpeautis EKTC

JMCIUILTIHA

Mosga YkpaiHCcbKa

BHKJIAIaAHHSA

Bumoru no 3HaHHS Ta BMiHHS B MeXax nporpamu mMaricrpa Kommn’rorepHoi iHxkeHepii;
Mo4YaTKy 3HAHHS Ta PO3YMIHHS MPUHIIMITIB, KOHIEIIIHA Ta TEXHOJIOTIN MO0y I0BH
BUBYEHHS 00YHCITIOBAJILHUX CHCTEM;

Ilo Oyne MeTtou, 3aco0H Ta MpOILeCH aHali3y, MOJEIIOBaHHS, TPOEKTYBAHHS Ta
BUBYATHCSH KOHCTPYIOBaHHS BiIMOBOCTiHKMX oOunciroBasibHuX cucrteM (BOC)

Yomy ue [TutanHs BiAMOBOCTIHMKOCTI oOuucmoBanbHUX cucteM (fault-tolerantsystem)
nikaBo/Tpeda CTaJI0 AaKTyaJIbHUM 3 TIOSBOI0 TOTY)KHHUX OOUYHCIIOBAJIBHUX CHUCTEM 3
BHUBYATH PO3MOJIEHUMH pecypcaMl B MeXaxX OJHOro KoMil'torepa (OararosiaepHi

CHUCTEMH), JIOKAIIbHUX KOPIOPATUBHUX 1 30BHIMIHIX (perioHaAJIbHUX 1
rno0aabHUX) MEpPEeXk, KIacTepiB, TEXHOJIOTiIM MOIIyKy 1 0araToBHMIpHOTO
aHaTi3y JaHWX, pO3BUTKOM Web-TeXHOJIOTIH .

Oco06s11BO BOHO aKTyalbHO AJis Oi3Hecy, Je MOMHIKA B poOOTi cucTeMH abo
HiK 3HAUHUMU (DIHAHCOBUMH BTPATaMH.

Bkpaii cuiapHO Bim Takoro poiy aBapiii cTpakgae (iHaHCOBa iHAYCTpif,
TOAMHY HEIPAaLEe3JaTHOTO MPOCTOIO SIKOi MOYKE OOUUCIIIOBATUCS MUIbHOHAMU
JoJIapiB 30HUTKY.

3arpo31MBUMU JJIS JKUTTS 1 3]I0pOB’S JIIOJIeH € MOMUJIKH B poOOTI CUCTEMH
YIpaBIiHHS SIEPHUMH 00’ €KTaMH, XIMIYHIMH BHPOOHHIITBAMH, aBialliiHUM
PYXOM 1 T.M.

Takum uymHOM TmOoTpeba B  BHCOKOHQAIMHUX OE3MEYHHMX CHCTEMax
3yCcTpidaeTbcs TaMm, J€ MoBa Mjae mnpo 3001, MO0 TATHYTb 3a c000IO,
KaTacTpo(ivHi HACHTIKU Pi3HOT PUPOJIH.

Po3pobka BOC abo ii BigMOBOCTIiKa eKCIUTyaTallisi, HOBUHHI IPYHTYBaTUCS
Ha 3HAHHSAX 1 PO3YMiHHI MPUPOAM THX BUIIB BiZIMOB, HMOBIPHICTH SIKHX, 32
JAaHUX YMOB eKCIUTyaTalii NpUCTPOI0, MAarTh MAaKCHUMAaJIbHO BEJIHUKY
HMOBIpHICTh BUHUKHEHHSI.

Icnye nBa ocHoBHMX HampsiMku npu noOynosi BOC. Ilepmmit cmoci6 -
BUKOPHCTAHHS TUIBKH BIIMOBOCTIHKMX KOMITOHEHTIB, KOJIM KOXEH
KOMIIOHEHT CHUCTEMU MOXKE INPOJIOBXKYBAaTH CBO€ (DYHKI[IOHYBaHHS, HaBiTh
SIKIIO OJMH a00 KUJIbKA IMiJJKOMIIOHEHTIB CUCTEMH, BUXOAATH 3 any. Apyruit
crnoci6 1e po3pobka MeToAiB, IO TapaHTyioTh mnodynoBy BOC 3
KOMIIOHEHTIB, $Ki HE € BIIMOBOCTIMKMMH. Y TaKhX CHCTEMax
BIIMOBOCTIHKICTh pealli3oBaHa 3a paxyHOK BBEICHHS HAIMIPHOCTI 1
pPO3pOOKM  CHEHiaTbHOTO  TPOTPaMHOTO  3a0e3MedeHHs, EJIEeMEHTHHX
B32€MO3B'SI3KIB 1 aITOPUTMIB (DYHKIIIOHYBaHHS.

B pamkax npyroro croco0y po3pi3HSIOTE:

- amapatHy HaamipHicTs (HardwareRedundancy) - pesepByBaHHs;

- mporpamHy HanMmipHicTh (SoftwareRedundancy) — 06poOka ogHUX 1 THX
K€ JAaHUX PI3HUMHU MporpaMaMu 1 TMOPIBHSAHHS iX pe3yJibTaTiB Ta
BUKJTIOYEHHS CIIOTBOPEHHS PE3YIIbTaTIB;

- iHdpopmamiiiny  HaamipHicTh  (InformationRedundancy),  xonu
MIOB1TIOMJICHHS IIEPEIA0ThCs OaraToKpaTHo;
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tumMuacoBa HaaMipHicTh (TimeRedundancy) - BuKopHCTaHHS TEBHOT
YaCTUHH TPOTYKTHBHOCTI KOMITTOTEpA Ui KOHTPOIIO 32 BUKOHAHHIM
MporpaM Ta BiJHOBIIEHHS OOYMCITIOBAIBHOTO MPOIECY, HATIPHUKIAT, 3
MoABIHHUM a00 TOTPIMHMM TPOPAXyYHKOM Ha OOYHCITIOBAIIbHIN
MaIIIYHI.

CriemianicTd B rajgy3i aHalli3y, MOJEIIOBaHHS, MPOSKTYBAaHHSA Ta peamizarii
BOC xopucTyloThCsl MiABHIIEHUM MOMUTOM Ha pUHKY mpaii, a cami BOC
MIOCTIITHO PO3BUBAIOTHCSI Ta OHOBITIOIOTHCSI.

Yomy Mo:KkHA

anamizyBatu Bumoru 10 BOC;

HABYHUTHCSH - obmpaty MeTOoaM Ta 3acO0M aHaji3y, MOJICTIOBAHHS Ta MPOCKTYBaHHS
(pe3yJbTaTu BOC BianoBiiHO 10 BU3HAYEHUX BUMOT;
HABYAHHS) - BHKOHYBAaTH IIOBHMM IIMKJ 3aXOJiB 3 aHajily, MOJICJTIOBaHHSI Ta
npoektyBanHss BOC BiAMOBITHO 1O BU3HAYEHUX BHMOT,
- obOmparn 3acobM Ta BHUKOHYBaTH TIOBHHUH IHMKJ 3aXO0MiB 3
KOHCTPYIOBaHHs — po3podku, BOC;
- 3a0e3medyBaTH BIAMOBIIHICTh CIPOEKTOBAHUX Mojeiei ta Bciei BOC
70 peayiii koMmaHii Ta 00’€KTiB, IO MOTPEOYIOTh BiIMOBOCTIHKOCTI
00YHCITIOBAILHOI CUCTEMH
Ax moxHa - MOJENIOBaTH Ta aHaJi3yBaTH TOBEIIHKY KOMMaHii Ta 00’ €KTiB, IO
KOPHCTYBATHCSH notpedytots BOC;
HA0yTHMH - MozemoBatu Ta npoekrysatu BOC;
3HAHHAMM i - BuOupatu ab0 KOMOiIHYBaTH CIIOCOOM TMIiABUIIEHHS BiIMOBOCTIHKOCTI
YMiHHSIMHU CUCTEM;
(komMmeTeHTHOCT | -  MoaepHizyBat BOC 3 MeTOr0 miBUIIIEHHS iX BIIMOBOCTIHKOCTI;
i) - TIPOBOJUTH CEKCIUTyaTaliio, CyHpPOBOJDKYBAaTH Ta  TpaHCHOpMYyBaTH
icayroui BOC
Indopmaniiine Cunabyc
3a0e3neYeHHs EnexkTpoHHMIT KOHCIIEKT JIEKITiii:
http://fpm kpi.ua/archive/
CemecTpoBuii 3amik
KOHTPOJIb
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Jucuuniiina

JlenieHTpaJIi30BaHi 3aCTOCYHKH

Kadenpa

[mxeHepii mporpaMHOro 3a0e3neueHHs B €HepreTUIl

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oocar

5 kpenutiB EKTC

MoBa VYkpaiHcbka

BUKJIAIAHHS

Bumoru o OO0’ exTHO-OpIEHTOBAaHE MPOTrPaMyBaHH, MEPEKEB1 TEXHOJIOT1.

MoYaTKy

BUBYEHHS

IIlo Oyne Texnomoris Blockchain y mii. IIlo Take Bitcoin. Illo Take nmeneHTpanizoBaHi

BHBYATHCH 3actocyHkd. [linTpuMyBanbHi TexHOJOrIl. 30epiraHHs 1aHux Oe3rnocepeaHbo
B JIaHIIO)KKax OJokiB Bitcoin. ExocucremMa ycHimHUX AeUEHTpaIi30BaHUX
3actocyHkiB. Hagimno i stk 0ynu ctBoperi OpenBazaar i Lighthouse.

Yomy ne Huni akTMBHO (QOpPMYETHCS HOBAa MOJIENb CTBOPEHHS MAaciiTabOBaHHX 1

nikaBo/Tpeda e(eKTUBHUX 3aCTOCYHKIB, OCHOBH 5IKOT OyJIM 3aKJafieHl TexHouorieto Bitcoin,

BUBYATH IO BKJIOYAa€ KPUOTOTpadiuHy PpEeecTpamiro Yroj, MOAETh 3 OOMEKEHUMH

pecypcamMu 1 MIpUHTOBI TeXHOJNOTil. BkazaHi XapaKTepUCTHKH MOCITYKUIU
BIIIPaBHOIO TOYKOK IS CTBOPEHHS HOBOTO THITy IPOTPAMHOTO
3a0e3neyeHHs, 1[0 Jictajo Ha3By "JlemeHTpalni3oBaHi 3aCTOCYHKH'.
JlenieHTpati3oBaHi 3aCTOCYHKM THYUKIIIe, Mpo3opimie, HaaiidHime i MaroTh
Oinbllle MOTHUBYIOUY OpraHizallifo, HDK CydacHe IporpamHe 3a0e3NedeHHs,
CTBOpPEHE 13 3aCTOCYBAaHHSM TpaauliiHuUX wMojened. Ile xkype, skuid
JIOTIOMOE 3PO3YMITH I1i 3aCTOCYBaHHS 1 HABUUTHUCS PO3POOIIATH iX.

Yomy mMoxHa

Peanizamis nenentpanizoBanoi Bepcii Twitter. Mexanizm BitSwap B IPFS.

HABYUTHCS HeuentpanizoBanuii ~ Twitter.  AHnami3  npoOineM  0e3mekH,  SKUMHU

(pe3yabTaTn KOPHUCTYIOThCSI CllaMepu. BUKOpUCTaHHS TaKUX NPHUHAOMIB, SIK TTOBHUH UK

HABYAHHS) JI0Ka3y BUKOHAaHHS pPOOOTH MpU CTBOPEHHI HOBOTO KOpHUCTyBauda JJis
MEepeBIpKU HMOTo 1AEHTUYHOCTI Micis peecTpauii, [Uis BiIBEPTaHHS aTaku
Cubinu 1 6araTo 110 iHIIe.

Sk MokHA Ckopucraiitecss UM KypcoM sIK TPaMIUTIHOM JO CTBOPEHHS BaIIMX BIACHUX

KOPHUCTYBATHCS | 3aCTOCYBaHb, BUKOPUCTOBYIOUMX TexHouorit0 Blockchain.

HA0yTUMH

3HAHHSAMM i

YMiHHAMU

(KOMIIETEHTHOC

Ti)

Inpopmaniiine | Cuabyc

3a0e3meYeHHs EnexTpoHHMIT KOHCTIEKT JIEKIIIN

CemecTpoBuii | 3amik

KOHTPO.Ib
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Jucuuniiina

MaremaTH4Hi MeTOaM iH()OpMALIHHUX CHCTEM

Kadenpa

[HpopMaTHKHK Ta IpOTrpaMHOl iHXKeHepil

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oocar

5 kpenutiB EKTC

MoBa VYkpaiHcbka
BHKJIAIAHHSA
Bumoru o Jucriumutina “MareMatuydHi MeTou 1HGOPMAIITHO-YIIPaBISIOUNX CUCTEM”
N0YaTKy 0a3yeTbcs Ha HACTYMHUX JUCHUILIIHAX - “J{uckpeTrHa MaremaTuka”, “Teopis
BHUBYEHHS WMOBipHOCTEH”, “MeTO/IN 1 CUCTEMH IITYYHOTO 1HTENEeKTY”, “MojenoBaHHs
cucTteMm’.
Ilo 6yne - Kuacudikaris, anani3 Ta mnporHo3yBaHHs YaCOBUX PSIIB;
BHBYATHCSH — aHai3 Ta BUSBJICHHS aHOMAJIiii B YaCOBUX psIax;
- OCHOBM MareMaTtuyHoi Teopii ¢pakraniB, L-cuctemu, TreHeparis
¢dpakraniB Ta ppaKkTaTbHUX KIACTEPIB;
- (ppakTanbHi YacoBi pAIU 1 PpaKTaIbHA PO3MIPHICTD.
Yomy e - binbmicTs npouecis pi3HOi NPUPOOH OMUCYIOTHCS YaCOBUMHU PSAAMU 1
nikaBo/Tpeda (bpaxkTaJIbHIMHU YaCOBUMHU pPsiiaMu O€310CepeIHbO;
BHBYATH - BUKOPUCTAHHS MAaTeMaTUYHUX METOMIB Uil TeHepauii, aHamizy 1

MIPOTHO3YBAaHHS JWHAMIYHUX NPOIECIB B iHPOPMALIHHO-YTIPABISTIOUNX

cucTemMax.
Yomy mMoxHa - 3acTocoByBaTH MaTeMaTU4YHI METOAM aHami3y (hpakTalbHOCTI YAaCOBHUX
HABYHTHCS pAMIB;

(pesyabraTn - 3aCTOCOBYBaTH MaTeMaTHYHI METOIM ISl MPOTHO3YBAaHHS TUHAMIYHHUX
HABYAHHS) MIPOIIECIB PI3HOT MIPUPOIH.

Sk MoKkHA - Po3poOastu mporpamHe 3a0e3nedyeHHS MaTeMaTUYHMX METONIB ISt
KOPHUCTYBATHCHA reHepauii, aHamily 1 NPOTrHO3YBaHHS YacOBUX PAOIB JUHAMIYHHX
HA0YTUMU MIPOIIECIB Pi3HOT IPUPOIH;

3HAHHSAMM i — aHa}i3yBaTH 1 BUSIBJIATA aHOMAJbHY MOBEAIHKY TUHAMIYHUX MPOIIECIB 3
YMiHHAMH BUKOPUCTAHHSAM (PAKTATBHUX ITiJIXO/IIB, JTIHIBICTHYHOTO
(KOMIIETEHTHOCT MOJIETIOBAHHS.

i)

Inpopmaniiine | Cunalyc

3a0e3meYeHHs EnexTpoHHMIT KOHCTIEKT JIEKIIIN

CemecTpoBuii 3anik

KOHTPO.Ib

21




	Обчислювальні системи високої готовності
	Відмовостійкі багатопроцесорні системи

