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[HCTPYKIlisl KOpUCTYBa4yaM KaTaJoTy

AHoTalii BUGIDKOBUX JUCLIUILIIH

Cemecrp 3

TexHouJiorii BipTyasizarii Ta xMapHux o6uucaenb(1I11)

['eTeporenHi po3nogineni 6a3u ganux(ICT)

MysabTHareHTHO-opieHTOBaHe nporpamyBaHHs: (I111)

[Ipukaagni MetToau aHanizy faHux (OT)

[IpoekTyBaHHs nporpaMHo-KoH®irypoBanux mepex (0T)

Cemecrp 4

[IpoekTyBaHHSI MpOrpaMHOro 3a6e3nedyeHHs TeXHOJIOTiT LUPPOBUX
ABirHUKIB(II3KC)

O6yncaBanbHi cucteMu BUCOKOI ToTOBHOCTI (CIICKC)

BigMoBocTiiiki 6araTonponecopHi cuctemu (CIICKC)

JlenieHTpas1i30BaHi 3aCTOCYHKH

MaTtemaTununi MeToau iHpopmaniHux cuctem(II1)




[HCTPYKIIifi KOPHUCTyBaYaM KaTaJIory

1. 3rigHO 3 HaBYATHLHUM IJITAHOM MIATOTOBKH TOKTOPIB (hisocodii acmipaHT Mae
oOpaTu JB1 BUOIPKOBI JUCITUTUIIHY 3araibHUM o0csroMm 10 KpeauTis.

2. Ilpouemypa BuOOpY acmipaHTaMM HaBYAJIbHUX JUCIUIUIIH 3 D-Karajory
peaizyeThesl yepe3 CrelianizoBany iHpopMaliliHy cuctemy YHiBepcuteTy my.kpi.ua;
Ta BKITIOYAE TaKi eTaIlu:

2.1 Peectpariis acmipanTa B crieniaiizoBaHii indopMariiHii cuctemi my.kpi.ua.

2.2 3miiiCHeHHS acIipaHTOM BHOOPY AUCITUILTIH.

2.3 IlinTBepKeHHsL acHipaHTy MOro BHOOpPY HaBUYAIbHMX AMCHUILIIH 13 -
Karamnory.

2.4 OnpaiftoBadHsi pe3ysbTariB BUOOPY JucuUIUIiH ((ikcalis pe3ysbTaTiB
BUOOpY) Ta mepenaya JaHUX JJISI KOPEKIIi 1HAWBIIYyaJlbHUX HABUAJIBHUX IIJIAHIB
acIipaHTiB.

3. AcmipaHT, KMl 3HEXTYBaB CBOIM IPaBOM BHOOpPY, MOXKe OyTH 3allMcaHuii Ha
BUBYCHHS HAaBYAJILHUX JUCIMIUIIH, OOpaHMX 3aBiyBaueM BHUITYCKOBOI Kadeapu s
OINTUMI3aIlil HABYAJILHUX TPYI/TIOTOKIB.

4. Skio 3100yBay 13 MOBAKHOI MPUYMHM HE 3MIT 00paTy IUCHUILUTIHA BYacHO, ab0
BUSIBUB TIOMUJIKY I110JI0 CBOTO BOJICBUSIBJICHHSI, BIH 3BEPTAETHCS JI0 JEKAHATY 13 3asiBOIO
JUI 3alliCy Ha BUBYEHHA OOpaHMX HUM JIMCIUIUIIH, HAJaBIIA JOKYMEHTIB, SKi
3aCBIUYIOTh TOBAXKHICTh MPUYMH. 3asBa Ha 3MIHY BHOIPKOBOI JHUCUUIUIIHU Yy
c(hOpMOBaHOMY 1H]IMBITyaJIbHOMY HaBYAJILHOMY ILUIaH1 Ma€ MOJAaBaTUCS HE MI3HIIIE HIXK
3a MICSIIb JIO TIOYaTKy CEMECTPY, B IKOMY BUKJIAIA€THCS 115 TUCITUTUTIHA.

5. He nmomyckaerbcst 3MiHa OOpaHMX AMCHUMILUIIH MICJS TOYaTKy HABYAILHOTO
CEMECTPY, B IKOMY BOHU BUKJIQJAIOThCSI.

6. OOpani acmipaHTOM HaBUY&JIbHI JUCHUIUTIHU  3a3HAYAETHCA Yy  HOTO
1H/IMBI1TyaJJbHOMY HaBYAJIbHOMY I1JIaHi.



[IEPEJIIK AUCLUILITH

TloTpibrHO 06patH mo 1 gHCHHILIIHI B KOXXHOMY CEMECTDI:

. . Kin-te | CemecrpoBa
Ne Ha3Ba HaBYaJIbHOI TUCHHUILTiHI . .
KpeauTiB | aTecTallis
Cemectp 3
1. | Texnonorii BipTyamizalii Ta XMapHUX S) 3anik
00YHCIICHD
2. | I'ereporenHi po3noauieHi 6a3u JaHux 5 3anik
3. | MynpTHareHTHO-OpiEHTOBAHE 5 3aJTiK
IporpaMyBaHHS
4. | IlpukmagHi METOIM aHATI3Y JAaHUX 5 3aJIK
5. | IIpoekTyBaHHS IPOTPAMHO- 5 3aimik
KOH(IrypOBaHHX MEpex
Cemectp 4
1. | IlpoexTyBaHHS MPOTPAMHOTO 5 3anik
3a0e3MeYeHHs TEXHOJIOT1T ITU(POBUX
JIBINHUKIB
2. | O6uncIIIOBaIbHI CUCTEMHU BUCOKOT 5 3anik
TOTOBHOCTI
3. | BigmoBocrTiiiki 6aratomporecopHi 5 3amik
CHUCTEMU
4. | JleueHTpasii3oBaHi 3aCTOCYHKH 5 3anik
5. | MaremarnuHi MeTOIM 1H(GOPMAITIHHUX 5 3amk

CHCTCM




AHoTanii BHOipKOBHX AMCLIMILIIH

JAucouniina TexHoJoril BipTyaJizanii Ta XMapHHX 004N CJICHb
Kadenpa IndopmaTiku Ta mporpamMHoi iHKeHepii
Pisen» BO Tperiii (PhD)
Kypc 2 Kypc, 3 ceMecTp
Oocar 5 kpenutiB EKTC/ 150 rog.
Moga Ykpaincbka
BHKJIA/IAHHS
Bumorn xo Jlis yemimuoro BUBYeHHs nuciuiutiau « TexHomorii BipTyamnizaiii ta
Mo4aTKy XMapHUX 00UHCIICHBY HEO0O0X1H1 0a30B1 3HAHHS 3 KOMIT IOTEPHUX MEPEX Ta
BHUBYECHHS XMapHHX CEpBICiB.
Ilo Oyne - OCBOEHHSI TEOPETUYHMX TMOHATH 1 TPAKTUYHUX HABUYOK Yy Traiysi
BHBYATHCH po3pobiieHHs 1 excrutyaTaii inppactpykrypu LHO/;
- O3HAOMJIGHHS 3 CYYacCHHMH METOJaMH 1 TEXHOJOTISIMA YIpaBIIiHHS
BIpTyaIi30BaHUMH 1 XMapHUMHU CUCTEMaMH;
- Ha0yTTs1 HaBU4OK noOynoBu IT-iHdpactpykrypu mns IO/l Ta xmapHux
CEepEJIOBUIIL.
Yomy ne Mera  BHBYCHHS  JUCHMIUIIHM -  HAOyTTd  KIIOYOBHX  (paxOBHX
nikaBo/Tpeda KOMIIETEHTHOCTEH, TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABHYOK 3 TEXHOJIOTIl
BHBYATH BipTyai3alii Ta XMapHUX O0YHCIeHb. [IpeqMeToM BUBYCHHS JUCIHILUIIHHU €

METOJIY 1 TEXHOJIOTIi YIpaBIiHHS BIPTYali30BaHUMH 1 XMapHUMHU CUCTEMaMH,
3acobu noOynosu IT-iHGpacTpykTypu nentpiB oopobnenns ganux (LIOJ) Ta
XMapHHUX CEPEIOBHIIL.

Yomy MoxkHA

OTtpumani B pe3ynbTaTi 3acBO€HHS Aucuuiutian « TexHonorii BipTyamiszamii Ta

HABYUTHCS XMapHUX 00YMCIICHBY TEOPETUYHI 3HAHHS Ta MPAKTHYHI YMiHHS MOXYTh OyTH
(pe3yabTaTn KOPHCHI JJIsl POBEICHHS HAYKOBHX JOCITIKEHB 32 TEMOIO JHCEpTAIlii.
HABYAHHS)

SAx moxHa ITicnst 3acBoeHHs nuctuIUIiHu « TexHonorii BipTyasizalii Ta XMapHUX
KOPUCTYBAaTHC | OOYHCIICHB) pe3ylbTaTaMy HaBUYaHHS €:

sl HA0yTUMH
3HAHHSAMM i
YMiHHAMH
(KOMIIETEHTHOC
Ti)

3HAHHS:

= CydyaCHUX TCOPETHYHUX, METOJUYHHX 1 QITOPUTMIYHHX OCHOB
PO3pOOKH BipTyalli30BaHUX 1 XMApHUX CHUCTEM JJIS 1X BUKOPHCTAHHSA Mif 4ac
PO3B'sA3aHHS IPUKJIAJHUX 1 HAYKOBUX 3a/1a4;

- BU3HAYaJbHI  XapaKTEPUCTUKH, CEpBICHI MoJedi Ta  MOAEeNi
PO3TOpPTaHHS XMapHUX OOYHNCIICHB;
- 3 MOJETIOBAaHHS CTaHy Ta TOBEHIHKM CKJIaJHUX 00 €KTIB

KOMIT'IOTEpHOI Tajly3l B Ipoliecl TECTyBaHHS BIJAMOBIAHMX IMPOTPaAMHHX 1
TEXHIYHMX CHUCTEM IpH 3a0e3MeueHH] SKOCTI 1 HaJilHOCTI po3polieHux
1H(QOpMaIIMHUX CUCTEM 1 TEXHOJIOTIH;

- MaTeMaTHYHUX MOJeNeil 1 MeTOIB aHalli3y Ta CHHTE3Y Cy4YacHHMX
CHUCTEM yIpaBliHHA Ta iX (yHJAMEHTAJIbHUX BIACTUBOCTEH MpHU
npoektyBaHHl IT-iHdpacTpykTyp mAis AOCHIIKEHHS XapaKTEepPUCTUK 1
MOBEIIHKH CKJIAIHUX 00'€KTIB 1 CUCTEM;

- apXITeKTypH Ta CTaHJapTIB KOMITOHEHTHHUX MOJIETIEH,
KOMYHIKaI[ifHUX 3ac00iB 1 pO3NOJUIEHUX OOYMCIEHb, YMIHHS PO3B’sA3yBaTH
npobiieMd MacmTabOBaHOCTI, MIATPUMKH BIJJIAJIEHUX KOMIIOHEHTIB 1
B3a€MOJi1 PI3HUX HNPOTPaMHUX IUIaTGOPM y BIPTYyali30BaHUX 1 XMapHUX
1H(hOopMaLIHHUX cHUCTEMAaX.

— YMIHHS:




- BUKOPHCTOBYBATH METOJM Ta METOIUKHU IPOBEICHHS HAYKOBHX Ta
MPUKJIATHUX JOCIiIKEHb;

- pO3B’S3yBaTH  MPHKIAMHI 3a7adyi B Traily3i  IpPOCKTyBaHHS,
HaJIAIITYBaHHA Ta €KCIUTyaTallii BIpTyalli30BaHUX 1 XMAapHUX CUCTEM;

- BUKOPHCTOBYBATH METOAM MPOBEICHHS JOCIUKEHb Ta BMITH
aHaJi3yBaTU CKJIAQJHICTh TEXHIYHUX CHCTEM, PO3YMITH CKIAJHICTh 3ajad
OINITHMI3alii IIMX CHUCTEM Ta iX €IEMEHTIB, Ta BJOCKOHAIIOBATH METOAMKHU iX
IPOBE/ICHHS;

- 3aCTOCOBYBAaTH pi3HI MapaJurMH IPOTpaMyBaHHI: CTPYKTYpHE,
00’ eKTHO-OpieHTOBaHEe, (DYHKI[IOHAILHE, JIOT14HE, 3 BIMOBIIHUMU MOJICIISIMH,
METOJIaMH Ta AITOPUTMAMHU OOYHCIIECHB, CTPYKTYpaMH JaHUX 1 MEeXaHi3MaMH
YIpaBIiHHSA IIiJ] YaCc CTBOPEHHS Ta YAOCKOHAJIECHHS BIPTYyasli30BaHUX 1
XMapHUX CHCTEM;

- 3aCTOCOBYBAaTH TEXHIYHI 1 NpPOrpaMHi KOMYHIKaliiHI 3aco0u Ta
3aco0u 3’€HAHHS PECYPCiB B TIOPUIHUX XMapPHUX CHCTEMaX;

- npoektyBati [T-indpactpykrypy LOJ 11 miATpUMKE XMapHHX
004YHNCIICHh 3 BUKOPHCTaHHSAM Cy4YacHUX arapaTHO-TIPOTPaMHUX 3aco0iB i3
3a0e3MmeueHHsIM HaliIHHOCTI, JOCTYITHOCTI Ta O€3IeKH;

- OCBOIOBATH 1HHOBAIIiiHI iH()OpMAIliiiHi TEXHOJIOTIi y ra;y3i XMapHHUX
O0YHnCIIeHb, OI[HIOBATH iX Ta BUKOPHCTOBYBATH 3 METOI PO3POOKH
apXITEKTYpH Ta MPOEKTYBAHHS XMAaPHUX MOCIYT.

— JIOCBI;

- NPOCKTYBAaHHS BIPTyalli30BaHUX 1 XMapHUX CHUCTEM, PO3POOJICHHS
CydacHHUX 1H(QOpMAIIITHIX TEXHOJOT1i Ta MPOrpaMHHUX CUCTEM JJIs peatizaiii
XMapHUX O0YHCIICHB;

- 3/IaTHICTh BUKOPHUCTOBYBATU IMpoeciiiHi 3HAHHS ¥ YMiHHS B raiysi
NPAaKTUYHOTO BUKOPHCTAHHS XMapHUX TEXHOJIOTIH.

Indopmauniiine | Cunadyc

3a0e3neyeHHst | ENEKTpOHHMIA KOHCIIEKT JIEKIIN
CemectpoBmii | 3aiik

KOHTPOJIb




Jucuuniaina

I'eTeporenni po3noizieHi 0a3u JaHUX

Kadenpa IHdopMaIiiHIX CHCTEM Ta TEXHOJIOTIH
Pisens BO Tperiii (PhD)
Kype 2 Kypc, 3 ceMecTp
O0csr 5 kpeautiB EKTC/ 150 rog.
Moga Ykpaincbka
BHKJIA/IAHHS
Bumoru 10 Jis ycnimHoro BUBYEHHS JUCHUIUTIHU «I eTeporenHi po3noiieHi 6a3u
Mo4aTKy IaHuX» HeoOXigHi 0a30B1 3HAHHS 3 0a3 JaHHUX.
BHBYEHHS
o Oyne - Konnenii Ta ocHOBHM MOOY10BU PO3MOAUICHHX 0a3 JaHUX;
BHBYATHCSH - pO3poOKa apXITEKTypH PO3MOALICHUX 0a3 JaHUX;
- 1o0yJ0Ba reTepOreHHUX PO3MOIIICHUX CHCTEM;
—  TEeXHOJIOTI YIpPaBIiHHA T€TePOreHHUMH CUCTEMaMHU;
- TexHoJjorii oOpoOKH BETUKHX MAacCHBIB JaHUX B PO3MOIUICHHX 0a3ax
JAaHUX;
—  yIpaBIiHHS FETEPOTCHHUMU PO3MOIUICHUMH Oa3aMH JaHUX.
Yomy 1e st 3amoBoyieHHS TMOTpeO 0O0poOKW iH(opmarii, mo  30epira€rbcs B
nikaBo/Tpeda pi3HOpiAHUX 0a3ax JaHUX, Kl 00 €AHYIOTbCA B OJHY PO3IOJALIEHY CUCTEMY B
BHBYATH HAyKOBif, METEOpOJIOTIuHIN, acTpodi3uyHii, EKOHOMIYHii, OaHKIBCHKIiH,

¢i3uko-TexHiuHid cepax 1 HaOYTTS OOCBIAY Ta YMIHHS BHKOPUCTAHHS Ta
CTBOPEHHSI CHUCTEM pO3MOAUICHOT O0OpoOKHM JaHuX 3 0a3 JaHuXx; IS
BUKOPUCTaHHS Ta  PO3POOJCHHS  MPOrpaMHOTO  3a0€3Me4YeHHs 3
BUKOPUCTAHHSAM CyYaCHHX 3aco0iB 30epiraHHss Ta OOpOOKM [aHHX; JUIs
CTBOPCHHSI Ta 3aCTOCYBAaHHS HOBHMX TEXHOJIOTIH JOCTYIy JIO JIaHUX Yepes
0e31pOoTOBHIA 3B'SI30K, 30Kpema TexHoJorii 5G.

Yomy MoxHA

- BuxopucrtoByBaTu Ta OpraHizoByBaTH po3MoaiieHy 00pOOKY TaHUX;

HABYHTHCS — aHaJi3yBaTW BUMOTH JI0 Cy4acHUX 0a3 JaHUuX;
(pe3yabTaTn — 3aCTOCOBYBaTHM Ta CTBOPIOBATH METOAM OLIHKM HPOAYKTUBHOCTI
HABYAHHS) PO3IIOIEHUX CHCTEM;
- pPO3B’sA3yBaTH 33/ayl MPOEKTYBAaHHS Ta EKCIUIyaTallii po3NnojaiieHux 0a3
JTAHWX;
—  PpO3pOOIIATH HOBI apXITEKTYPHU CHCTEM 3 BHCOKOIO MIBHUJKICTIO OOPOOKH
JTAHWX;
- aJMIHICTPYBaTH PO3MOJIUICHI 633 TaHUX;
— 3aCTOCOBYBATH TEOPETHYHI 3HAHHS JIS PO3B’S3aHHS MPAKTUYHHUX 33734
00pOOKH TaHHX.
Sk MoKHA HalyTtu nocBig npakTuuHOi poOOTH B pO3MOIITIEHUX CUCTEMAX OOPOKH
KOPHUCTYBAaTHC | JIAHUX, OCBOITH iCHyIOUE MporpaMHe 3ale3ledeHHs pi3HOpIHUX 0a3 JaHuX

1 HA0yTUMH
3HAHHAMM |
YMiHHAMU
(KOMIIeTEHTHOC
Ti)

Ta OyAyBaTH BJacHI MPOrpaMHi MPOIYKTH 3 BUKOPUCTAHHS I'€TEPOreHHUX
po3noaiieHux 0a3 JaHUX, po3MapalieNtoBaTh AOCTYN Ta 00OpOOKY TaHUX.

Inpopmaniiine
3a0e3meYeHHs

Cunabyc
EnexTpoHHMIT KOHCTIEKT JICKITIN

CemecTpoBuii
KOHTPOJIb

3anik




Jucuuniaina

MyJIbTHAT€HTHO-OPiEHTOBaHE MPOrPaMyBaHHSA

Kadenpa [ndopmaTrku Ta mporpamMHoOi 1HXKeHepii
Pisens BO Tperiii (PhD)
Kype 2 Kypc, 3 ceMecTp
Oocsr 5 kpenutiB EKTC/ 150 rog.
Moga Ykpaincbka
BHKJIA/IAHHS
Bumoru 1o Jucuumnina «MyJabTHareHTHO-OPIEHTOBaHE MPOTpaMyBaHHs» 0a3yeTbcs Ha
Mo4YaTKy 0a30BUX 3HAHHSX 3 MPOrPaMyBaHHS Ta 00’ €EKTHO-OPiEHTOBAHOTO
BHBYEHHS pOTpaMyBaHHS.
IIlo Oyne - MynbTHAreHTHI CHCTEMH 1 BBEICHHS JI0 MYJIBTHAT€HTHO-OPIEHTOBAHOTO
BHBYATHCS IpOTpaMyBaHHS;
- AreHTHI MoJieni 1 mporpaMyBaHHS iX;
- Mogeni cepenoBuIa i iX mporpaMyBaHHsI B CY4aCHOMY 1HCTpYMEHTapii;
- Opranizariiini Mozeai 1 TOKPOKOBE IporpamMyBaHHS MYJIbTHArC€HTHHUX
oprasi3ariu.
Yomy ue CydacHi mporpaMHi JOAATKHM MalTh CIOpaBy 13 3pOCTAlOYUM piBHEM
nikaBo/Tpeda ABTOHOMHOCTI B3a€MOIIOB’SI3aHUX MPOTPAMHUX CHCTEM, 1 IEepml 3a Bce 3
BHBYATH IHTErpaIli€l0 HE3JIYEeHHUX CHCTEeM, sIKi He Bigomi 3a3znaierigs. CydacHi

TEHJIEHIII], TaKi sIK PO3yMHI MiCTa, IHTEIEKTyaJbHI TPAHCIIOPTHI CUCTEMH Ta
IPOMMCIIOBICTh, CIIPUSIHHSA PO3BUTKY IHTepHET-peuei, Hanpukiaa, BKa3ylTh
Ha mie OUThIN CKJIagHI cleHapii, B SKUX aJalTHBHI Ta BIIKPHUTI KOMaHIH
IHTENEKTyalbHUX AaBTOHOMHHMX CYO'€KTIB IPOrpaMHOro 3a0e3ledyeHHs Ta
poOOTIiB OyayTh B3aEMOMISITH 3 JIIOJM Ta IMOOYTOBI TIPEIMETH, BCI
B3aeMonoB’s3aHi. baratoarentHi cucremu (BAC) MoxyTh OyTH BHKOpUCTaH1
SK BIANOBiHA TapagWrMa Ui MOJCTIOBAaHHA Ta MPOCKTYBAaHHS TaKHX
cucreM. bararoarenTHa cucrema - 11 OpraHi3oBaHuil aHcamOiIb aBTOHOMHHX
[IJIECTIPSIMOBAHUX CYTHOCTEH, SIKi HA3WBAIOTHCS arcHTaMH, IO B3a€EMOJIIOTH
MDK cO0O0I0 Ta B3a€EMOAIIOTH B cepenoBuIli. Ha iHAMBITyanbHOMY piBHI
KOKEH areHT MOXK€ MaTH BJIACHI LI Ta 3aBJaHHS, K1 CNIJ MepeciilyBaTH
CaMOCTIMHO, BHpilIyr04M, $KI Jii pobutu. Sk aHcamOib, areHTam, sK
MpaBUJIO0, TOTPIOHO KOOPAMHYBATHUCS Ta CIIBIPAIIOBATH JJIs1 JTOCATHEHHS
rno6ansHol MeTi BAC B 1isoMy, ik opraHizamii. Y mid AUCUMILIIHI HaeThCs
npo TporpaMyBaHHS  0OaraToareHTHMX CHCTEM 13  BHKOPHCTaHHSIM
IHTErpOBAaHOTO  MIJIXOAY, SKUH 3apa3 Ha3MBaIOTh  MYJIbTHAr€HTHUM
opleHTOBaHUM MporpamyBaHHsiM (MAOII).

VY nitepatypi 6araTo BIAMOBITHUX METOMIB POOOTH 3 MYJIbTHAr€HTHUMHU
CHCTEeMaMH BHHUKJIO B PI3HOMY KOHTEKCTI - OCHOBHHMH TPHUKIATAMH €
mryyHuit intenext (LUI), posnoxinenuit 11, nporpamua imxenepis (CE),
MOJICIIIOBaHHSL - 1 JedKi 3 HHUX NPU3BEIH N0 KOHKPETHHX MOJEIeH
nporpaMmyBaHHs Ui OOpoThOa 31 3pOCTalOYMM pIBHEM AaBTOHOMHOCTI Ta
CKJIQJIHOCTI B3a€MOJIIM y cydacHUX cucreMax. Y 1pomy Hampsmky MAOIIL
3a0e3nedye  CTPYKTYpOBaHMM  MiAXiA,  3aCHOBaHMH  Ha  TPHOX
B3a€MOIIOB’I3aHMX Habopax KOHLEMIIA Ta alcTpakuii mporpaMyBaHHS
(Haganmi Ha3MBAIOTHCS BHMIpaMM), KOPUCHHUX JUJISI TPOEKTYBAaHHS TaKUX
CKJIaJHUX CHCTEM: pO3MIp areHTa, SKUH BHUKOPHUCTOBYETHCS LIS
IporpaMyBaHHs OKPEMHUX (B3a€MOJIIOYMX) aBTOHOMHMX CYTHOCTEH; BUMIp
HABKOJIMIIHBOTO CEPENIOBHINA, SIKHI BUKOPHUCTOBYETHCS JIJISI IPOTPaMyBaHHS
CHUIBHUX PeCypcCiB Ta 3ac00iB, 1110 BUKOPUCTOBYIOTHCS areHTaMH JUIsl po0OoTH,
B3a€MOJII Ta MIAKIIOUYEHHS J0 PeajbHOro CBITY; Ta OpraHi3alliiHuil BUMIp,
10 BUKOPUCTOBYETHCS Il CTPYKTYPYBAaHHSI Ta PEryJIOBaHHS CKJIAJHUX




B3a€MO3B’SI3KIB, 1110 B1I0YBAIOTHCS Mi’K aBTOHOMHUMH areHTaMu y CIIUIBHOMY
CEPEIOBHIILI.

Y mpoMy Kypci 3 0araToareHTHOro IpOrpamMyBaHHS OCHOBHA yBara
NPUIUIAETHCS MPAKTUYHOMY MPOrpaMyBaHHIO OararoareHTHHX cucteMm. Bin
CTOCYETHCSI OJIHOTO 3 OCHOBHHUX HAINPSMKIB BUKOPUCTaHHS MYJIbTHATCHTHOI
napagurMu st po3poOKH CKIIAIHUX CUCTEM: MYJIbTHAT€HTHO-OPIEHTOBAHOTO
nporpamyBanHs (MAOP), 1mo BUKOPHUCTOBYETBCS JUIA  IHTeTparrii
IHTENEKTyaIbHUX CUCTEM Ta PO3BUTKY COLIAIbHO-TEXHIYHUX CHCTEM.

OKpiM BUBUYCHHSI OCHOB Ta HAaHCy4YacHIMHUX poOiT, 3p00ICHUX 32 M€K0 TEMOIO
B JoMeHi Multi-Agent, Bu gi3HaeTech, Kk 3actocoByBath miaxigy MAOP mis
PO3pOOKH JICIIEHTPAII30BAaHUX Ta BITKPUTUX cucTeM Al

Yomy MoxHA
HABYUTHCH
(pe3yabTaTu
HABYaHHS)

HaBuanns BukopucrtyBanns miargopmu JaCaMo/Jason Agent Programming
Language nns mpakTHYHUX BIIpaB, SIKI IpeJCTaBIeHI B LboMy Kypci. Lls
wiatopma IporpaMyBaHHs € Pe3yJIbTaTOM IHTErpallii MOBH MPOrpaMyBaHHS
areHTa Jason Agent Programming Language, mmargopMu mnporpaMmyBaHHS
cepenoBuiia CArTaGo Environment Programming platform ta nmatdopmu
nporpamyBanHst MOISE Organization programming platform.

Sk MosKHA
KOPHCTYBATHC
1 HA0yTUMH
3HAHHAMM i

- bararoareHTHUH MiIXid, OPIEHTOBAaHWN HA MPOTPaMYBaHHS, IOJISITAE Y
CKJIaJli MOJICTICH areHTIiB, MOJIEJICH CepeIoBHUIIAa Ta MOJIEJIeH opraHizallii, mo
B3a€EMOJIIOTh MK cobOoro. Koxkna 3 1mmx Mmozeneld moOyaoBaHa MUIIXOM
BUOOpPY KOHLEMIINA BIAMOBIZHO 10 BuUMipy AreHT, CepenoBuilne 4Yu

YMiHHSIMH Opranizarris.

(kommereHTHOC | - Bukopucranus MAOP nuisxom HajaHHA NPUBLIEIB KOKHOMY 3 LHUX

Ti) BUMIpIB MOX€ BIANOBIAHO TMpPHU3BECTH 10 ATEHTHO-OPiEHTOBAHOTO
nporpamyBaHHs (AOP), OpieHTOBaHOTO Ha CepeloBUIIE MPOTPaMyBaHHS
(EOP) Ta OpranizamiifHo-opieHTOBaHOTO TporpamyBanHs (Organization
Oriented Programming).

Indopmauniiine | Cunadyc

3a0e3nmeYyeHHs EnexTpoHHMI KOHCIIEKT JICKIIIi, BEO-CTOpIHKA AUCITUILUTIHI
http://baklaniv.at.ua/index/multiagentno_orientovane programuvannja/0-38

CemecTpoBmii | 3aiik

KOHTPOJIb



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

Jucuuniaina

IIpukJaaHi MeToaH aHAJI3Y JAHUX

Kagenpa O04KCIIIOBAIBHOI TEXHIKU

Pisen BO Tpertiit (PhD)

Kypc 2 Kypc, 3 ceMecTp

Oo6csr 5 kpeautiB €KTC/ 150 rom.

Moga YkpaiHcbKa

BHKJIA/IaHHSH

Bumorn go ba3oBi 3HaHHS 3 BUIIOi MaTeMaTUKX (MaTeMaTHYHUI aHAaIi3, JIiHIHA ajredpa Ta

MOYaTKY aHATITHYHA TEOMETpis), Teopis IMOBIpHOCTEH Ta MaTeMaTHYHA CTAaTUCTHKA,

BUBYECHHS HaBUYKH MPOTPAMyBaHHS aJTOPUTMIYHOIO MOBOIO Python

IIlo Oyne OcHOBH cydacHUX TexHOJOrii 00poOku ganux (Data Science) Ta aaroputmu, siki

BHBYATHCS JieXKaTh B OCHOBI IMONIYKY NPHXOBaHWX (PYHKIIOHATBHUX 3aJIGKHOCTEH B
Habopax JaHMX, OTPUMAHUX MUISIXOM HAKOMHMYEHHS Ta MONEepPeaHbOi 0OpOOKH.
g edexTuBHOT peamizaiii pPO3MISIHYTUX TEXHOJOTiIH OOpOOKM NaHuX OyIoyTh
BUBYATHCS TPUKIAAHI 0107JI0TeKH Ta MPOTrpaMHi CHCTEMH, 30KpeMa, BiIOBiIHI
MOIyJi y CKJIaai MOBH mporpamyBaHHs Python, muctpmOyrtuB Anaconda 3
HaOOpoM BOYJIOBaHHMX I1HCTPYMEHTIB JUISI OOpOOKHM JlaHUX, IHTEpaKTHBHA
komaHgHa oOomonka  Jupyter Notebook. Okpema yBara Oyne npuaiieHa
BUBYCHHIO 0i0miorekn Pandas sk 0a3o0BOro iHCTyMEHTapit0 I  JOOYBaHHS
JTAHMX Ta IX aHaJi3y.

Yomy ne Benuka KuUIbKICTh OpraHizalliif, sSiki 3a XapakTepoM CBO€I TisSIbHOCTI HAKOTTHYUIH

HikaBo/Tpeda 3Ha4yHI OO0CSTM JAaHUX MpPO KIIEHTIB, BCe OUIbIIE NPOSBIAIOTH IHTEpPEC 0

BHBYATH BUKOPHCTAHHS IMX JaHUX 3 OI3HECOBUMH Ta JOCTIAHULUBKHUMH UUIsIMH. B

3B’SI3Ky 3 1M BUHHKA€ BEJIMKUN CHCKTp 3a1ad 3 BHU3HAYCHHS KOPHCHOI
iH(opMalii, Ha OCHOBI SKOi MOXXHAa OTPHMATH 3HAHHSA, SKI HE MOXYTh OyTH
oJIeprKaHi y IHIIHHA c1ociO.

Yomy MoxkHA

- Metogam ¢opmyBaHHS HAOOpPIB JaHUX, SIKi € 3PYYHHMH JUIS BHPIIICHHS

HABYUTHCH KOHKPETHHUX MPUKIIATHUX 3a7a4;
(pe3yabTaTu —  BUKOPHUCTaHHIO MOIMYJIAPHUX MPOrpaMHUX 3ac00iB JUIsl JOOYBaHHS JaHHUX;
HABYAHHSA) — 3aBaHTa)XyBaTH Ta (parMeHTYBAaTH BEJIWKI HAOOPH JaHMX ISl ONTHMAJIbHOL
ix 00poOKu Ta aHai3zy;
- mpodUITIOBATH aHi A TPEACTABICHHS 1X Pi3HUMH crioco0amu Bi3yalizailii;
—  BimoOpakaTH pe3yJIbTaTH JOCHTIHKCHHS JaHUX HAHOIIbII 3pyYHUM YHHOM.
SIKk MokHA - Jlns TmepeTBOpPEHHsS «CHUpPHX» HAOOpiB MOYATKOBUX JIAaHUX B  Taki
KOPHCTYBATHC ONTHMI30BaHI 3a PO3MIpOM HAOOpH [aHUX, IO € 3PYYHUMH IS

1 HA0yTUMH
3HAHHAMM |

MO/AJBIIOrO aHaMI3Y;
— JUIsl BUKOHAHHS OOpOOKM JaHMX 3 3aCTOCYBAaHHSIM DPO3IIITHYTHX y paMKax
JTAHOTO Kypcy 3aco0iB MOMepeaHbOT 00pOOKH;

YMiHHAMU . '
(KoMmeTeHTHOC | ~ /WU BU3HAUCHHT HEBIZOMHX (GYHKIIOHATBHUX —3aJleKHOCTEH Ta iX
Ti) KOMITO3HIIIH y MONEPENHBO Mi/IrOTOBCHUX Habopax JaHuX; '
— JUIsS TECTYBaHHS Ta MEPEBIpKH Mojeleid, moOynoBaHuX Ha 0a3i OTpHMaHUX
KOMIIO3UIII# (PYHKIIIOHAIBHUX 3aJICKHOCTEH;
— JUIA 3pYYHOTO Ta HAIJISIAHOTO BifOOpaKeHHs OTPUMAHMX Pe3yibTaTiB, sKi
3a0€3Meuy0Th ONTUMAJIBHICTh NOAATBIIOT0 NPUHHATTS PillIeHb.
Indopmaniiine | Cunadyc
3a0e3neYeHHs EnexTpoHHNIT KOHCIIEKT JIEKITii
CemectpoBmii | 3amik
KOHTPOJIb
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JAncuumiaina

IIpoekTyBaHHA NPOrpaMHO-KOH(IryPOBAHUX Mepex

Kadenpa OO6YHNCTIOBATBHOT TEXHIKH

Pien» BO Tperiii (OCBITHbO-HAYKOBUIA) PiBEHb

Kype 2 Kypc, 3 cemectp

Oocar 5 kpenutiB EKTC/ 150 rog.

MoBa BUKJIagaHHA VYkpaincbka

Bumorn 10 mouarky | ba3oBi 3HaHHS 3 BHIIOI MaTeMaTHKH, IPOrpaMyBaHHS, JUCKPETHOI

BHUBYCHHSA

MAaTEMAaTHUKU, KOMH’I-OTepHI/IX MCPCK.

o Oyne BUBUATHCA

OCHOBHI TEOPETUKO-METOJUYHI Ta TPAKTUYHI aCHEKTH TOOYIOBU
nporpaMMHO-KOH(pirypoBHux mMepex (SDN), kortposiep SDN, mo0OinpHa
mepeska SDN, mporokon OpenFlow, iHTepdeiic mpuKIagHuX Mporpam,
BipTyami3anis mepexxeBux ¢y (API), cucrema moxpemoBanHs SDN
Mepex Mininet.

Yomy ne
nikaBo/Tpeda
BHBYATH

[Iporpamuo-koHdirypoBani  Mepexi edeKkTuBHI Ui  MOOYAOBU
BIPTYQJIbHUX MepeX, I1H(PACTPYKTYpHHX XMApHUX CEPBICIB, BEITHKUX
LEHTpiB 00poOkM naHuxX. JIO3BOJSIOTH 3a 3allMTOM BiJ CIIOXKHBaYiB
MOCTYr HEOOXiTHO aBTOMATUYHO 1 B HAWKOPOTIII TEPMIHH CTBOPIOBATH
BIpTYyaJbHI BY3JIM 1 BUJUISTH BIPTyalbHI MEPEKEBI PECYPCH I HUX

Yomy moxHA

3acBOITH IPUHLIUIINA PO3TOPTaHHS, HaJaIITyBaHHs Ta BUKOPUCTAHHS

HABYHTHCS OCHOBHHUX €JIEMEHTIB MPOrpaMHO-KOH(]IrypoBaHUX MEPEX 3a JTOMOMOTOI0
(pe3yabTaTn CHCTEMH MOJeNIOBaHHA Mininet.

HABYaHHS)

SAx MmoxxHa 3naTHICTh MiAIOpaTH CTPYKTYPY, IIaHyBaTH i peanizoByBatu SDN Mepexi,
KOPHUCTYBATHCH KepyBaTH MEpPEXKHUMH pecypcaMu, MigiOpaTd KOMILJIEKC HeOoOXigHUX
HA0yTUMH anapaTHO-TPOrPaMHMUX 3aCO0iB JJIsI KOMIT IOTEpHOI MEpPexKi, pO3IIHPIOBATH
3HAHHSAMU i 1 MOJIEpHI3yBaTH MEPEKI.

YMiHHAMU

(KOMIIETEHTHOCTI)

Indopmaniiine Cunabyc

3a0e3meYeHHs EnexTpoHHMIT KOHCIIEKT JISKIIiit

CemectpoBuii 3anik

KOHTPOJIb
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Jducunmniaina

IIpoekTyBaHHA NPOrpPaMHOro 3ade3nevYeHHs1 TEXHOJIOTil
un¢poBUX IBIHHUKIB

Kadenpa [TporpaMuoro 3abe3nevyeHHs] KOMI IOTEPHUX CHCTEM
PiBens BO Tperiii (PhD)

Kypc 2 xypc, 4 cemectp

Oocar 5 kpenutiB €KTC/ 150 rog.

MoBa BUKJIagaHHA

YkpaiHcbKa

Bumoru 1o nmouarky
BHBYEHHS

st ycmimiHOTO BUBYECHHS JUCHUILTIHU «[Ipo€ekTyBaHHS MPOTPaMHOTO
3a0e3nedeH s TeXHOJOTIi IMTM(POBUX IBIHHHUKIB» HEOOX1IHI 0a30Bi 3HAHHS 3
MPOTrpaMyBaHHS Ta MOJICTIFOBAHHS CHCTEM.

IIlo Oyne BuBUaTHCH

—  TexHonorist TUPPOBUX BIHHHKIB,

— TEOPEeTWYHI OCHOBHM IIOJIaHHS Ta OOpOOJCHHS JaHUX UPPOBUX
JIBIMHUKIB;

— TIporpamHe 3a0e3medeHHs TEXHOIOT11 I POBUX ABIHHUKIB.

Yomy ne nmikaBo/rpeda
BHBYATH

[udpouii ABIHHUK ABISE COO00 MOACHbh (i3MYHOro 00’ekTa abo mporecy
(pismunoro  nBiiiHMKa), sKa  SKHAMMOBHimE  BimoOpakae  #oro
XapaKTePUCTUKH y nuHaMmii. TexHomoris nudpoBuX IBIHHUKIB Iependadae
MOJaHHs1, 0OpOOJICHHS, MaHIMyJIIOBaHHS yCiMa TaHUMH, 10 XapaKTepU3yIOTh
¢i3n4HOrO ABIMHUKA, T OTPUMAHHS MEBHUX KOMIOHEHT IIUX AaHUX 1O Mipi
BUHUKHEHHS TOTpeOM y HHUX TIpW BHpIIICHHI 3a7ad aHajily Ta
MPOTHO3YBaHHS CTaHy (I3WYHOTO [BIHHWKA, ONTHMI3allii Mpoueayp
KepyBaHHs (Di3UYHUM JABIHHMKOM TOmO. TexHoyoris nuppOBUX JIBIHHUKIB
BH3HAHA OJIHI€I0 3 MEPCIEKTUBHUX TEXHOJOTIHM IJIs 3aCTOCYBaHHS y Pi3HUX
TaTy35X JOJICHKOI JIiSUTBHOCTI.

Yomy MoKHA

[Micns 3acBoeHHs aucuUIUIiHA «[IpOEKTYBaHHS TMPOTPaMHOTO 3a0e3MECUeHHS

HABYMTHCS TEXHOJIOTIT IN(PPOBHUX IBIHHHUKIBY pe3yabTaTaMi HaBUaHHS €3HAHHS:
(pe3ybTaTH ~  TIPUHINIIB CTBOPEHHS MUPPOBUX JIBIHHUKIB;
HABYAHHS) -~ BUIB IU(POBUX ABIHHUKIB TOCIIPKYBAaHUX 00’ €KTIB;
—~  TEOPETUYHHUX 3acajl TEXHOJOTi] HH(POBUX JABIHHUKIB;
—~  BHUMOT JI0 IPOTPaMHOT0 3a0€3MeYeHHS TEXHOIIOT1T IU(PPOBUX JIBIHHUKIB;
—~ TPUHIWINB TPOEKTYBaHHS MPOTPAMHOTO 3a0e3MeYeHHST TEeXHOJOTil
IUPPOBHX JIBIHHKIB;
Ta YMIHHS:
—  aHai3yBaTH OCOOJIMBOCTI 00’€KTa JOCHIHKEHHS Ta (OPMYBAaTH BUMOTH
JI0 TIpOrpaMHOro 3abe3neueHHs Ui CTBOPEHHS HU(PPOBOTO ABIMHUKA
MEBHOT0 00’ €KTa JOCIIHKEHHS,
— TIPOEKTYBATH apXiTEKTYypy TNPOrpaMHOro 3a0e3medeHHs TEeXHOJIOTIl
M pOBUX JIBINHUKIB;
— TMPOEKTYBaTH KOMIIOHEHTH TMPOTPaMHUX TPOJAYKTIB Ha OCHOBI
TEXHOJIOT11 IN(PPOBHX JIBIHHHKIB.
Sk MmoxHa — Po3p’s3aHHs cknamHUX 3amad npodeciiHoi AisuIbHOCTI, MOB’sI3aHOT i3
KOPHUCTYBATHCS pPO3pO0IIEHHSAM TPOrPpaMHUX CHCTEM i3 3aCTOCYBaHHSIM TEXHOJIOTIT
HAOYTHMH 3HAHHSMH i un(poBHX IBIHHUKIB;
yMiHHSAMH —  TPOEKTYBAHHS apXiTEKTYPU MPOrPaMHOTO 3a0e3MeYeHHs ISl CTBOPEHHS
(KOMIIeTEeHTHOCTI) IU(POBOTo IBIHHUKA NEBHOTO 00’ €KTA JOCIIIKEHHS.
Indopmaniiine Cunalyc, HaB4aIbHO-METOAMYHHN KoMIuteke (po3minieno y ['yriaKiaci)
3a0e3nme4yeHHs!
CemectpoBuii 3aiik
KOHTPOJIb

12




Jucuuniaina O0uHcII0BAJILHI CHCTEMH BHCOKOI TOTOBHOCTI
Kadenpa CucTreMHOro nporpaMmyBaHHs 1 CHeI1aJli30BAHUX KOMIT FOTEPHUX CUCTEM
Pisens BO Tpertiii (moxTop dinocodii)

Kypc 2 Kypc, 4 cemectp

Oo6csr 5 kpeautiB EKTC/ 150 rog.

MogBa BUKJIaJaHHS

YKpaiHCbKa

Bumoru 10 moyarky
BHBYCHHSA

3HaHHS Ta PO3YMIHHSI PUHIIMITIB, KOHIEIIIINA Ta TEXHOJIOTIN MOOYI0BH
cucTeM 00poOKM TaHUX;

1o Oyne BuB4YaTHCSA

BuBueHHS 111€1 TUCIUTUIIHU HAJa€ KOMIUICKCHE YSIBJICHHS IIPO Pi3HOOIYHI
TEXHOJIOT11 Ta 3ac00H, 110 BUKOPUCTOBYIOTHCSA Ha KOKHOMY PiBHI
MOJICITFOBaHHS, MpoeKTyBaHHs Ta peamizainii PCO/ 1 no3Bossie 10CTOMHO
MPECTABIATH cebe Ha HaiOuIbomy cermenTi [T-punky npari

Yomy ue nikapo/Tpeda
BUBYATH

[TuTaHHS NPO BUKOPUCTAHHS PO3MOAUIEHUX CUCTEM 00pOOKH TaHuX
CTaJIO aKTyaJIbHUM 3 TIOSIBOIO MOTYKHUX OOUYUCITIOBATBHUX CUCTEM 3
PO3IOAICHUMH pecypcamMu B MeXaxX OJHOTO KOMIT'toTepa (baraTtosaepHi
CHCTEMH ), JIOKAIbHUX KOPIIOPATUBHUX 1 30BHINIHIX (PEeTiOHAIBHUX 1
rI100anbHUX) MEPEXK, KIacTepiB, TEXHOJIOTIH MOIIYKY 1 6araToBUMipHOTO
aHaITi3y JaHWUX, pO3BUTKOM Web-TeXHOJIOTIH .

3aranbHa iHpOpMaTH3allis YIPaBIiHCHKUX Ta BAPOOHUYUX OpraHizamii
MiHse cam miaxia qo Bukopuctanas PCOJI. 3 3aco0y HaKOMUYECHHS JaHUX
po ix aisnpHicTh PCO/] mepeTBoproeThCs HAa IHCTPYMEHT MiBUIIICHHS
e(eKTUBHOCTI YIPABIIIHHS PO3MOUICHIMHU OPTaHi3aIlisasMu Ta
BHpOOHUIITBaMU. BOHA ITPUCKOPIOE TIPOLIEC aHATITUIHOT 0OPOOKH JTaHUX
Ta HAJa€ PISHOCTOPOHHIO 1H(POPMAIIIFO ISl TPUIHATTS PillICHb, a
KUTTE3IaTHICTh OpPraHi3alliil 301IbIIYETHCS 32 PAXYHOK MiBUIIICHHS
e(EeKTUBHOCTI pillleHb, 0 NPUHMAIOThCA Ha OCHOBI iH(popMarii, HaaHoi
PCO/I, Ta MOXKIJIMBOCTI ONEPATUBHOTO CHIKYBAaHHS 3 1IEBUMU 0COOaMHU
OTOYYIOUOTO CEPEAOBHUIIA;

Hi onna reorpadiuHo po3cepkeHa opraHizallisi CbOrofHi He MOXe
icHyBatu 6e3 epextuHoi PCO/I.

Cyuacna PCOJ] mac cknanHy 6araTopiBHeBYy CTPYKTYpy. Ii OCHOBY
CKJIQJIAI0Th IHTETPOBAH1 Ta PO3MOIITIEH] PEIIALIiiHI Ta 00’ €KTHI 6a3u
JIAHUX, IHTETPOBaH1 Ta PO3MOJILIEHI 00’ €KTHO-OPIEHTOBAHI MPOrpaMHi
KOMITOHEHTH Ta 3aCO0H BIJAJICHOTO TOCTYIY J0 1H(QopMaIii.

BuBueHHs 111€1 AUCHUIUTIHE HAJla€ KOMIUIEKCHE YSBICHHS PO Pi3HOOIYHI
TEXHOJIOT1] Ta 3ac00M, IO BUKOPUCTOBYIOTHCSI HA KOKHOMY PiBHI1
MOJIETIIOBaHHS, TpoekTyBaHHs Ta peanizaiii PCOJI i mo3Boisie€ JOCTOMHO
MpeIcTaBIATH cebe Ha HalOuibomMy cerMenTi IT-puHKy mparii;
CreniasicT B raty3i aHallizy, MOJIEIIOBaHHs, IPOEKTYBAaHH Ta
peanizanii PCO/] kopucTyroTbcs MIABUIIEHUM ITONUTOM Ha PUHKY Mpali,
a cami PCO/I mocTiitHO pO3BUBAIOTHCS Ta OHOBIIIOKOTHCS 1 BAMAraroTh BiJl
po3poOHKKa BOJIOAIHHS HalO1IpIn cydyacHuMU [T TexHomorissMu.

YoMy MOKHA HABYHTHCH
(pe3yIbTaTH HABYAHHS)

— anamizyBat Bumoru a0 PCO/;

— ofuparu Meroad Ta 3acobW  aHamily, MOJENIOBAaHHS Ta
npoektryBanHss PCO/] BiANMOBIAHO 10 BU3HAYEHUX BUMOT;

— BHKOHYBAaTH TOBHHUH IMKJ 3aXOJIB 3 aHal3y, MOJCIIOBAHHS Ta
npoektyBaHHss PCO/] BiAMOBITHO /10 BUBHAYEHUX BUMOT;

— oOupatu 3aco0M Ta BHUKOHYBAaTH TOBHUH IUKI 3aXONiB 3
KOHCTpYIOBaHHA — po3pooku, PCO/I;

— 3a0es3medyyBaTd BIAMOBITHICTh CIPOCKTOBAHUX MOJIENe Ta BCi€l
PCO/I o peaiii koMnasii, 1o mijuisirae inpopmaTusaii
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Sk MoxkHa
KOPHCTYBATHCS HA0yTUMH
3HAHHSIMM | yMiHHSIMH
(KOMIEeTEeHTHOCTI)

MOJICITIOBATH Ta ONTHMI3yBaTh OI3HEC-TIPOIECH Ta TMOTOKH JTaHHMX
KOMITaHIMH;

moetoBatu Ta npoekryBatu PCO/] 3acobamu UML;

OynyBatu JIOT1YHi Ta (i3UYHI MOJeN pensiiiHux 0a3 JaHuX;
OymyBaTH JIOTi4HI MOJIeN 00’ €KTHHUX 0a3 NaHuX;

BHUKOHYBaTH Ta BUKOPHCTOBYBAaTH 00’ €KTHO-peIALiiHe
BiJIOOpakeHHS JaHUX;

MaHIMyJIIOBATU JaHUMH B LIEHTPAII30BaHUX Ta PO3MOJIICHUX Oa3ax
JAHUX;

CTBOPIOBATH Ta BUKOPHCTOBYBATH 00’ €KTH JIOCTYITY JI0 JaHUX;
pO3BHBaTH Ta po3mupioBatu GpyHkiionan icaytoui PCO/;
CynpoBOKYyBaTH Ta TpanchopmysaTu icayrodi PCO/I

Indopmaniiine
3a0e3neYeHHs

Cutabyc, KOHCTICKTH JICKIIH Ta METOAMYHI BKa3iBKH 10 BUKOHAHHS
naboparopuux podit URL:
http://[fpm.kpi.ua/archive/

CemecTpoBHii KOHTPOJIb

3aimik
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http://fpm.kpi.ua/archive/dir.do?sys_id=obj_14808

Jucnumniina

BigmoBocTiliki 6araronpounecopHi cucreMu

Kadenpa CucTeMHOro nporpaMmyBaHHs 1 CHel1aJli30BaHUX KOMIT FOTEPHUX CUCTEM
Pigenr BO Tperiii (moxTop hinocodii)

Kypc 2 Kypc, 4 cemectp

O0csr 5 kpeautiB EKTC/ 150 rog.

Moga VYkpaiHcbka

BHKJIA/IAHHS

Bumoru 1o 3HaHHS Ta PO3YMiHHS MPUHIHUIIB, KOHIIETIN Ta TEXHOJOTiH MoOy10BH
Mo4YaTKy OOYHCITIOBAILHUX CHCTEM

BUBYEHHSA

Ilo oyne Metoau, 3aco0H Ta IPOIIECH aHANTI3Y, MOACTIOBAHHS, TPOSKTYBaHHS Ta
BHBYATHCH KOHCTPYIOBAaHHS BiAMOBOCTIHKHX oOuncmoBainbHuX cucteM (BOC)

Yomy e [Mutanust BiaMoBOCTiHKOCTI oOumcoBaabHux cucteM (fault-tolerant system)
nikaBo/Tpeda CTaJl0O aKTyaJlbHUM 3 TIOSBOIO IOTY)KHUX OOYHMCIIIOBAJBHUX CHCTEM 3
BHBYATH PO3MOAUICHUMH pecypcaMl B MeXax OJHOro Komm'rorepa (OaraTosaepHi

CHCTEMH), JIOKAUIbHUX KOPIOPATHMBHUX 1 30BHIMHIX (perioHaJibHUX 1
r00anbHUX) MEPEX, KIAcTepiB, TEXHOJIOTIH MOHIyKy 1 0araToOBUMIpHOTO
aHaJTi3y JaHWUX, PO3BUTKOM Web-TeXHOJIOTIH .

Oco0n1MBO BOHO akTyalnbHO JUIsl Oi3Hecy, J€ MOMHIIKa B PoOOTI cUcTeMHu abo

TUMYacOBOI ii MpocTiid (10 CTAaHOBHTH YacOM CEKYHJH) OOEpPTArOThCS OUIBII

HDK 3HAUHUMH (piHAHCOBUMH BTPATaAMH.

Bkpaii ciiibHO BiJl TaKOTO POy aBapiil cTpaxkaae GpiHaHCOBA 1HIYCTPis, TOAUHY

HEMpale31aTHOTO MPOCTOI0 SKOI MOXKE OOYMCIIOBATUCSA MUIbIIOHAMHU J0JapiB

30UTKY.

3arpo3NUBUMU ISl KUTTA 1 30POB’S JIIOJIEH € MOMIIKH B POOOTI CHCTEMHU

VIPaBIiHHS SAESPHUMH 00 €KTaMH, XIMIYHUMU BHPOOHUIITBAMH, aBialliiHUM

PYXOM 1 T.M.

Takum unHOM MOTpeda B BUCOKOHAMIHHUX O€3MEYHUX CHCTEMax 3yCTPI4aeThCs

TaM, JIe MOBa e mpo 300i, M0 TATHYTH 3a c00OI0, KaTacTpodiuyHi HACTIAKU

PI3HOT IPUPOIH.

Po3pobka BOC ao ii BiIMOBOCTIHKa eKCIulyaTallisi, IOBUHHI IPYHTYBaTHCs Ha

3HAHHAX 1 PO3YMIHHI IPUPOJU TUX BHUJIB B1JIMOB, IMOBIPHICTb SKHX, 3@ JJAHUX

YMOB eKCIUTyaTalii NPUCTPOI0, MAIOTh MaKCHUMAalbHO BEIUKY HMOBIpPHICTh

BUHUKHCHHS.

Icnye nBa ocHoBHMX HampsMku npu noOynosi BOC. Ilepmwmit crnoci6 -

BUKOPHUCTAHHS TUTHKM BIJIMOBOCTIMKHUX KOMITOHEHTIB, KOJU KOXKE€H KOMITOHEHT

CHCTEMH MOXE€ MPOJOBXKYBAaTH CBO€ ()YHKIIOHYBAaHHS, HaBITh SKIO OJUH a0o

KUIbKa IMJIKOMIIOHEHTIB CHUCTEMH, BHUXOIATH 3 Jamy. [pyruit cmoci6 1e

po3poOKa MeToiB, 110 rapaHTyiTh MoOynoBy BOC 3 KOMMOHEHTIB, SIKi HE €

BIZIMOBOCTIMKMMHU. Y TaKUX CHCTEMax BIIMOBOCTIHKICTh peasli3oBaHa 3a

paxyHOK BBEJEHHS HAIMIPHOCTI 1 pO3pOOKM CIeEIiaJbHOTO IPOrpaMHOIo

3a0e3MeyeHHs], eIEMEHTHUX B3a€MO3B'A3KIB 1 AITOPUTMIB (PYHKII1IOHYBaHHS.

B pamkax npyroro cnoco0y po3pi3HsIOTh:

— amaparny HagmipHicTs (Hardware Redundancy) - pe3epByBaHHs;

— mporpamuy HaaMmipHicTs (Software Redundancy) — o6pobka ogHHX 1 THX
Ke JaHUX PIZHUMU TporpamMamM 1 TMOPIBHSAHHSA IX pe3yibTaTiB Ta
BUKJIIOUEHHS CIIOTBOPEHHS PE3YJIbTaTiB;

— indpopmaniiiny  Hagmipaicte  (Information
MIOB1IOMJICHHS TIEPEIAr0ThCsl 0araToOKpaTHo;

— tuMmuacoBa HaamipHicTh (Time Redundancy) - BUKOpUCTaHHS TEBHOI
YACTUHM TPOJYKTHBHOCTI KOMIT'IOTEpA JUIsl KOHTPOJIO 33 BHKOHAHHIM

Redundancy),  xomu
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nporpaM Ta BiZHOBIEHHS OOYMCIIOBATBHOTO IPOIECY, HANPHKIA., 3
NOJBIHHMM 200 MOTPIHHUM MPOPAXYHKOM Ha OOUHCITIOBAIIbHIN MaIIIHHI.

CrnemiamicT B rajy3i aHajizy, MOJCIIOBAaHHs, IPOCKTYBaHHS Ta peajizaii
BOC kopucTyioTbesl MiABHIIEHHM IONMUTOM Ha pUHKY mpami, a cami BOC
MOCTIHHO PO3BUBAIOTHCS Ta OHOBIIIOKOTHCS.

Yomy MoxHA

anarnizyBatu Bumoru 110 BOC;

HaBYHUTHCH — o0uparu METoAu Ta 3aco0M aHali3y, MOJCIIOBAaHHS Ta IMPOCKTYBaHHS

(pesyabTaTH BOC BiammoBigHO 10 BU3HAYEHUX BUMOT

HaBYAHHS) — BHKOHYBaTH IIOBHMM IHMKJI 3aXOAiB 3 aHaIi3y, MOJCIIOBAaHHA Ta
npoekTyBanHs BOC BiAmoBiAHO 10 BU3HAUYEHUX BUMOT,

— obuparu 3aco0u Ta BUKOHYBATH IMOBHHIA ITUKJI 3aX0/(iB 3 KOHCTPYIOBAaHHS —
po3podku, BOC;

— 3abe3mevyBaTH BiMOBIIHICTh CIPOEKTOBaHMX Mojenei Tta Bciei BOC mo
peamiii koMmaHiii Ta 00’€kTiB, MmO MNOTPEOYIOTh BiIMOBOCTIMKOCTI
00YHCITIOBAILHOI CUCTEMU

Ik MoOsKHA — MOJICNIOBATH Ta aHaJI3yBaTH IIOBEIIHKY KOMIaHiii Ta 00’€KTiB, MIO

KOPHCTYBATHCHA norpedyrots BOC;

Ha0yTUMH — MoJenoBaTH Ta nmpoekryBatu BOC;

3HAHHSAMM i — BuOMpatu abo KOMOIHYBAaTH CIOCOOM MiJABUIIEHHS BIiJAMOBOCTIHKOCTI

YMiHHAMH CUCTEM;

fKOM"eTeHTHOCT — mozepHisyBatu BOC 3 MeTO0 HiJBUILEHHS iX BiMOBOCTIHKOCTI;

i) — TPOBOJWUTH EKCIUTyaTallifo, CYIPOBO/KYBAaTH Ta TparchopmyBaTu
icayroui BOC

Inpopmaniiine Cunalyc, KOHCIIEKTH JIEKI[ii Ta METOINYHI BKa31BKHU /10 BUKOHAHHS

3a0e3neYeHHs naboparopuux podit URL:

http://fpm.kpi.ua/archive/

CemecTpoBuii 3amik
KOHTPOJIb

16



http://fpm.kpi.ua/archive/dir.do?sys_id=obj_14808

Jucuuniaina

JenieHTpa1i30BaHi 32CTOCYHKH

Kadenpa ABTOMaTH3aIli1 NPOCKTYBAHHS CHEPTETUYHUX MPOIIECIB 1 CHCTEM
Pisenn» BO Tperiii (PhD)

Kypc 2 Kypc, 4 cemectp

O0csr 5 kpeautiB EKTC/ 150 rog.

MoBa BUKJIATaHHA

YkpaiHcbka

Bumoru no Mmo4aTrKy
BHUBYCHHA

ba3oBi 3HaHH: 3 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS,
KOMIT TOTEPHHUX MEPEX.

IIlo Oyne BUB4aTucs

Texnonorist Blockchain y mii. IIlo Ttake Bitcoin. IIlo Take
JEIEHTpaTi30BaHl  3acTOoCyHKH. [linTpumMyBaiabHI  TEXHOJIOTII.
30epiranHs naHux Oe3rmocepeHbO B JIAHIIOKKax OJoKiB Bitcoin.
Exkocucrema ycminmHux JIeleHTpaTi30BaHUX 3aCTOCYHKiB. HaBimio
1 stk Oynu ctBopeni OpenBazaar i Lighthouse.

Yomy ue unikapo/Tpeda
BHBYATH

Huni  aktuBHO  QopMyeTbcss HOBa  MOAEIb  CTBOPEHHS
MacmTaboBaHuX 1 €()EeKTUBHUX 3aCTOCYHKIB, OCHOBH SIKOI OynH
3aKiajieHi TexHouoriero Bitcoin, mo BkiItouae KpunrorpadiuyHy
peecTpario yroa, MOAEIs 3 0OMEKEHUMH PEeCypcaMy 1 MipUHTOBI
TexXHOJIOTii. Bka3aHi XapaKTepHCTHKH MOCIYKHJIM BiIIpPaBHOIO
TOYKOIO JUIsI CTBOPEHHSI HOBOT'O THITY IIPOTPAaMHOT0 3a0€3MeUCHHS,
mo  gictano  Ha3By  "JlemeHTpamizoBaHi  3aCTOCYHKH'.
JlenieHTpani3oBaHi 3aCTOCYHKH THYYKIiIIe, Ipo3opilie, HaaidHiIIe
1 MaroTh Oulbllle MOTUBYIOUY Oprafi3aiiio, HIX Cy4acHe
mporpaMHe  3a0€3NEYeHHs, CTBOpPEHE 13  3aCTOCYBAaHHSM
Tpaauuiitaux mozene. Lle kypc, skuil JomoMoxe 3pOo3yMiTH I
3aCTOCYBAaHHS | HABUUTHCS PO3POOIIATH IX.

Yomy MOKHA HABYMTHUCH
(pe3y/ibTaTH HABYAHHS)

Peanizanis neuentpanizoBanoi Bepcii Twitter. Mexanism BitSwap
B IPFS. JlenentpamnizoBanuii Twitter. Anami3 mpoOiem Oe3rnekw,
SIKUMHU KOPUCTYIOThCSI cliaMepy. BUKOpUCTaHHS TaKUX MPUHOMIB,
SK TIOBHUU IMKI JIOKa3y BHUKOHAaHHS POOOTH TPH CTBOPEHHI
HOBOTO KOpPHUCTyBaua JUIsl TEPEBIPKH HOTO 1EHTUYHOCTI MiCHs
peecTpaitii, st BiiBepTanHs araku Cubinu 1 6ararto mo iHIme.

SAx MoxkHA Ckopucraiitecs MM KypcoM SIK TPaMIUTIHOM JIO CTBOPEHHS
KOPHUCTYBATHCHA BallIMX BJIACHUX 3aCTOCYBaHb, BUKOPUCTOBYIOUHX TEXHOJIOTIIO
HA0yTUMU 3HAHHSAMM i Blockchain.

YMiHHAMU

(KOMIIETEHTHOCTI)

Inpopmaniiine Cunabyc

3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JEKIIIHA

CemecTpoBHii KOHTPOJIb

3amik
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Jucuuniaina

MartemaTu4Hi MeToaH iHPOPMALIMHUX CHCTEM

Kadenpa IndopmaTuku Ta mporpamMHoi iHKeHepii
Pisenn» BO Tperiii (PhD)

Kypc 2 Kypc, 4 cemectp

O0csr 5 kpeautiB EKTC/ 150 rog.

MoBa BUKJIATaHHA

VYkpaiHcbka

Bumoru no Mmo4aTrKy
BHUBYCHHA

bazoBi 3HaHHS 3 JUCKPETHOI MaTeMaTHKH, TEOpil KMOBIpHOCTEH,
IITYYHOTO IHTEJIEKTY Ta MOJICIIOBAHHS CHUCTEM.

IIlo Oyne BUB4aTucs

Knacudikamis, anasi3 Ta mporHo3yBaHHs YaCOBUX PSIiB;

aHaJi3 Ta BUABJICHHS aHOMAJIil B YACOBHX Ps/IaxX;

OCHOBHM MaTeMaTH4yHOi Teopii ¢pakraniB, L-cucremu, rexeparis
¢dpakTaiiB Ta ppaKTATBHUX KJIACTEPiB;

(dpakTanbpHi 4acoBi psAaM i (paKTagbHa PO3MIPHICTS.

Yomy ne
nikaBo/Tpeda
BUBYATH

bibmiicTe mporeciB pizHOT IPUPOOH OMHCYIOTHCS YaCOBUMH
psinamu i ppakTaTbHUMH YaCOBUMH PsIIaMH O€3M10CEPETHBO;
BUKOPUCTaHHA MaTEeMaTHYHUX METOMIB IS reHepalii, aHamizy i
NPOTHO3YBAaHHS  JMHAMIYHUX TpoueciB B  iH(opmariiiHo-
YIPABJISIFOYUX CUCTEMaX.

Yomy MoxkHA

3acTOCOBYBaTH MAaTeMaTH4HI METOIM aHallizy (paKTaIbHOCTI

HABYNTHCS YacOBUX PSAIIB;

(pe3yabTaTH - 3aCTOCOBYBAaTM MaTeMAaTH4YHI METOAM JUIS POTHO3YBaHHS
HaBYaHHS) JTUHAMIYHHX MPOIIECIB Pi3HOI IPUPOIH.

Sk MokHA - Po3pobnsti mporpamHe 3a0e3nedeHHs MaTeMAaTUYHUX METOIIB
KOPHCTYBATHCS JUISL TeHepallii, aHalidy 1 TPOTHO3YBaHHS YacOBUX psIiB

HA0yTMMH 3HAHHSMH
i yMIHHAMM

JUHAMIYHHX TPOLIECIB Pi3HOT MPUPOIH;
aHaNIi3yBaTH 1 BUABIIATH aHOMaJIbHY MOBEAIHKY JTUHAMIYHUX

(KOMIeTEeHTHOCTI) MIPOIIECIB 3 BUKOPUCTAHHSIM (PpaKTaTbHUX MiTXO/IB,
JIHTBICTUYHOTO MOJIETIOBaHHS.

Inpopmaniiine Cunalyc

3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JIEKITIN

CemecTpoBuii 3amik

KOHTPOJIb
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