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IHcTpyKIisA KOpUCcTYBaYaM KaTajaory

1. Kunbkicte 1 0o6csar (y kpenutrax €KTC) nHaBuadbHUX IUCUMIUIIH, SKI MOXE
obpatu acmipaHT (BUOIPKOBUX JUCIUIUIIH) BUSHAYAETHCS HABYAIHBHUM IJIAHOM,
a caMe 17151 4 ceMecTpy — TPH OCBITHI KOMIIOHEHTH T10 5 KPEIUTIB.

2. [lponenypa BHOOPY acmipaHTaMud HaBYAJIbHMX AUCHUILIIH 3 D-Kataiory
peai3yeThCsl Uepe3 ChelfianizoBaHy iHGOpMaliiiHy cucTeMy YHIBEPCUTETY
my.Kpi.uarta BKJIFOYA€ TaKi €TaIu:

2.1 Peectparis acmipanta B my.Kpi.ua;

2.2 3miiiCHeHHS acipaHTOM BHOOPY AWCITUILTIH,

2.3 [linTBepaKkeHHsT acmipaHTy MWoro BHOOPY HaBYaIbHUX JucuUILTH 13 -
Karamnory.

2.4 OmpaitoBaHHs pe3ynbTariB  BHOOPY AucHHIUTIH (dikcalis pe3yibTaTiB
BUOOpY) Ta mepenaya JaHUX ISl KOPEKIl 1HAWBIAyaJbHUX HaBYAIBHUX IUIaHIB
acIipaHTiB.

3. V¥ pa3i HeMOXIUBOCTI ()OpPMYBaHHS aKaJeMIYHOI TPYNH NI BUBUCHHS MEBHOI
BUOIPKOBOT JMCIUILUIIHMA, acIipaHTaM HAJA€TbCs MOJXKIMBICTh 3M1HMCHUTH
MOBTOPHUI BUOIp, NPUETHABIIUCH 10 BKE C(POPMOBAHUX HABUAIBHUX TPYII.

4. AcnipaHrt, sKuii 3HEXTYBaB CBOIM IIPaBOM BHOODY, Oy/ie 3aniMcaHuii Ha BABYEHHS
TUX JUCUMIUIIH, AK1 3aBllyBay BUIIYCKOBOI KadeapH BBaXKaTHMME MOTPIOHUMHU
JUTSL ONITMMI3alli HAaBYaJIbHUX T'PYII 1 TOTOKIB.

5. Skmio 3100yBay 13 MOBa)KHOI MPUYMHU HE 3MIT 00paTh JUCHUILIIHU BYacHO, a00
BUSIBUB TIOMUJIKY 111010 CBOT'O BOJIEBHSIBJICHHS, BiH 3BEPTAE€THCA J10 JIEKAHATY 13
3asBOI0 IS 3aluCy Ha BUBUEHHS OOpaHUX HHUM JHUCIMIUIIH, HaJAaBIIH
JIOKYMEHTIB, 5Kl 3aCBI4yIOTh MOBAXHICTh MPUYUH. 3asBa Ha 3MiHY BUOIPKOBOI
JTUCIUIUTIH Y C(OPMOBAHOMY 1HJWBIyaJIbHOMY HaBUYaJbHOMY IUIaHI Mae
MoJIaBaTHCS HE TMI3HINIE HIK 3a MICAIb O TOYaTKy CEMECTpPy, B SKOMY
BUKJIAJIA€THCA LS TUCIUTIIIHA.

6. He nomyckaerbcsi 3miHa OOpaHMX AUCHUIUIIH TMICJS MOYaTKy HABYaJIbHOTO
CEMECTpY, B IKOMY BOHU BUKIIQJAIOThCSI.

7. OOpani acmipaHTOM HaBYaJIbHI JUCHUIUIIHM  3a3HA4YalOThCs Yy  HOTO
1HIUBITyaJIbHOMY HaBYaJIbHOMY TUIaHI.


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

d-KartaJior

Jucuyunninu ona 2 Kypcy (6udip nepuioKypcHukamu)

IToTpioHO 00OpaTH 15 KpeauTiB Ha 4-H cemecTp.

. Cemectpo
Ne Haszpa HaBuanbHoi nucuumiinn - | Cemectp Km-T]f Ba
KpeauTiB .
arecramis

1. | 'ereporenHi po3nojiieHi 6a3u TaHUX 4 5 3amik
(ICT)

2. | MynbTHareHTHO-OpIEHTOBaHE 4 3) 3aiik
nporpamysanHs (I111)

3. | [IpukiragHi METOIM aHAMI3Y JaHUX 4 5 3anik
(OT)

4. | IIpoekTyBaHHS IPOrPAMHO- 4 5 3anik
koH(pirypoanux mepex (OT)

5. | IlpoexTyBaHHS MPOTPAMHOTO 4 5 3anik
3a0e3ne4eHHs TEXHOJIOT 1T HU(POBUX
neiitHuKiB (IT3KC)

6. | Metoau moOym0BH MPOTPAMHUX 4 5 3anik
3ac001B JJIs1 MATPUYHUX OOUUCIIEHB
(IT3KC)

7. | OGuuncIIOBANIbHI CUCTEMH BUCOKOL 4 5 3anik
rotoBHocTi (CITICKC)

8. | BiamoBocTiiiki 6araTonporiiecopHi 4 5 3anik
cuctemu (CIICKC)

9. | JleneHTpasmizoBaHi 3aCTOCYHKH 4 5 3aimik
(HHIATE)

10.| MaremaTn4dHi METOAH 4 5 3anik
iH(hopmariiinux cucrem (II1I)

11.| MeToam Ta TeXHOJOTIi KibepOe3neKu 4 5 3anik

B iH(opmMmariiiaux cuctemax (II11)




AHoTauii BUOIpKOBHUX M CIHMILIIH

JAucuuniiina I'eTeporenHi po3noaijieHi 0a3u JaHUX
Kadenpa IHdopmaIiitHIX crcTeM Ta TEXHOJIOTIH
Pisenn» BO Tperiii (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O6csr 150 rogx. - 5 kpeauriB €EKTC
AUCHUTLTIHH 16 ron. nekuiii, 14 ron. maboparopsi, 120 roa. camocriiina pobota.
Mosa VYkpaincbka
BUKJIAIAHHSA
Bumoru g0 Jns ycmimiHOro BUBYEHHS IUCHMILTIHU «[eTeporeHHi posmopisnieHi 0a3u
NOYATKY JaHUX» HeoOXiaH1 0a30B1 3HAHHSA 3 0a3 TaHHX.
BUBYEHHSA
IIlo Oyxae - Konnerii Ta ocHOBH OOYI0BH PO3MOIUICHHUX 0a3 TaHUX;
BHBYATHCS -  po3poOKa apXiTEeKTypH pO3MOALIEHUX 0a3 JaHUX;
- 1o0ymoBa TeTepOreHHUX PO3MOIIICHUX CHCTEM;
—  TEXHOJIOTII YIPaBIiHHS T€TEPOreHHUMH CUCTEMaMU;
- TexHoJorii 0OpOOKH BENMKHMX MACWBIB JAaHMX B PO3MOAUICHHX 0a3ax
JTAHHX;
—  yIOpaBIiHHS T€TEPOreHHUMH PO3MOIIICHIMH 0a3aMu JaHUX.
Yomy ue Jns 3amoBoneHHs moTped o00poOku iHdopmarlii, mo  30epiraerbcs B
nikaBo/Tpeda pi3HOpimHUX 0a3zax JaHuX, fKi 00’ €AHYIOTHCA B OJHY PO3IMOAIJICHY CHCTEMY B
BHBYATH HAYKOBIiM, METeopoJIOTiuHIN, acTpodi3uyHiii, E€KOHOMiUHil, OaHKIBCHKIiH,

¢izuko-TexHiuHiil cdepax i HAOYTTS AOCBIAY Ta yMiHHS BHKOPHCTaHHS Ta
CTBOPEHHSI CHCTEM pO3MOALICHOI OO0poOKM JaHuxX 3 0a3 JaHux; Uid
BUKOPUCTAHHS Ta pO3pOOJICHHS MPOrPaMHOT0 3a0e3MeUeHHS 3 BAKOPHCTAHHIM
cydacHUX 3aco0iB 30epiraHHs Ta OOpOOKM JaHMX; Ul CTBOPEHHS Ta
3aCTOCYBAaHHS HOBMX TEXHOJIOTIM JOCTYMy /0 JaHUX 4epe3 0e31poTOBUI
3B'A30K, 30KpeMa TexHoJorii 5G.

Yomy mMoxkHa

- BuxopucroByBaTu Ta OpraHizoByBaTH po3I0lJIeHy 00pOOKY aHUX;

HABYHTHCS — aHaJi3yBaTH BUMOTH JI0 Cy4acHUX 0a3 JaHUX;
(pe3yabTaTn - 3aCTOCOBYBaTH Ta CTBOPIOBAaTH METOAMU OI[IHKM MPOJYKTUBHOCTI
HABYaHHA) PO3MOAUIEHUX CUCTEM;
— PpO3B’sI3yBaTH 3ajadl MPOEKTYBAaHHS Ta €KCIUTyaTallli po3moaiieHux 0a3
JTaHUX;
—  pO3pOoOJIATH HOBI apXiTEKTypHU CHUCTEM 3 BHCOKOK) HIBUJKICTIO 0OpOOKH
JTAHUX;
— aJIMIHICTpYBaTH pO3MOALIeH] 06a3 1aHuX;
— 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS JJI PO3B’SA3aHHS MPAKTUYHMUX 33734
00pOoOKHM TaHUX.
SAx MmoxHa HaOyTtu nocBia mpakTHYHOI pOOOTH B PO3MOAITIEHUX CUCTEMAaX OOPOKH
KOPHUCTYBATHC | JaHMUX, OCBOITH ICHYIOYE IIPOTrpaMHE 3a0e3MeUYeHHsI PI3HOPIIHUX 0a3 JaHUX

s1 HA0yTUMH
3HAHHAMM |
YMiHHAMH
(KOMIIETEHTHOC
Ti)

Ta OyJyBaTH BJIACHI MPOrpaMHi MPOJTYKTH 3 BUKOPUCTAHHS T'€TePOreHHUX
pO3MOUIeHUX 0a3 1aHuX, pO3MapalieoBaTH JOCTYI Ta 00pOOKY JaHUX.




Indopmaniiine | Cunabyc

3a0e3nmevyeHHst | ENeKTpOHHMI KOHCIIEKT JIEKITii

CemectpoBuii | 3anik

KOHTPOJIb

JAucuuniiina MyJIbTHATEHTHO-OPiEHTOBAaHE MPOrPaMyBaHHA
Kadenpa IndopmaTuku Ta mporpamMHoi iHKeHepii

Pigenr BO Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O6csr 150 rogx. - 5 kpeauriB €EKTC
AUCHUTLTIHH 16 ron. nekmiii, 14 rox. maboparopsi, 120 rox. camocriiina pobota.
Mosa YKpaiHcbka
BUKJIA/IAHHA
Bumorn 10 Jucnumiina «MynbTHareHTHO-OPIEHTOBAHE MPOrpaMyBaHHs» 0a3yeThCs Ha
Mo4YaTKy 0a30BUX 3HAHHSAX 3 MporpamMyBaHHS Ta  00’€KTHO-OPIEHTOBAHOTO
BUBYEHHSA porpaMyBaHHS.
Ilo Oyne - MynbTHareHTHI CHCTEMH 1 BBEIEHHS /0 MYJIbTHAT€HTHO-OPIEHTOBAHOTO
BHBYATHUCS porpaMyBaHHS;
— AreHTHI MOzIeNi 1 MpOrpaMyBaHHS iX;
- Mopeni cepenoBuina i ix mporpaMmyBaHHs B Cy4aCHOMY 1HCTpYMEHTapii;
- OpranizamiifHi Mozieni 1 TMOKPOKOBE MPOTPaMyBaHHS MYJIbTHAr€HTHHX
oprasizarfii.
Yomy ne CyuacHi mporpamHi JJOJaTKM MAalOTh CIPaBy i3 3pPOCTAIOUYUM piBHEM
nikaBo/Tpeda ABTOHOMHOCTI B3a€MOIIOB’I3aHUX HNPOTPaMHUX CHCTEM, 1 Mepml 3a Bce 3
BHBYATH IHTerpaIlier0 HE3MYEeHHUX CHUCTeM, SKi He Bimomi 3aszmanerigb. CywacHi

TEHJIEHIII], TaKi sIK PO3yMHI MiCTa, IHTEJIEKTyallbHI TPAHCIOPTHI CUCTEMH Ta
MIPOMHUCIIOBICTh, CIIPUSIHHS PO3BHUTKY [HTepHET-peueii, HanpuKiaa, BKa3ylOTh
Ha 1Ie OUThIN CKIIAgHI CIeHapii, B SKUX aJalTHBHI Ta BIIKPUTI KOMaHIU
IHTEJIEKTYalbHUX aBTOHOMHHUX CYO'€KTIB MpOrpaMHOro 3a0e3leueHHs Ta
po6oTiB 6yz[yTb B3a€EMOJISATH 3 JIIOAM Ta NOOYTOBI MpeAMEeTH, BCi
B3aeMmonoB’s3aHl. baratoarenTHi cucremu (BAC) MoXyTh OyTH BUKOpPUCTaH1
SK BIAMOBIHA MMapaJurMa Jijisl MOAEIIOBaHHS Ta MPOEKTYBAHHS TAKHX CHCTEM.
bararoarentHa cucremMa - 1€ OpraHi3oBaHUW aHCamMOJIb aBTOHOMHHX
LIECHPSIMOBAaHUX CYTHOCTEH, SIKi Ha3UBAIOTHhCS areHTaMH, 110 B3a€EMOMIIOThH
MDXK c000I0 Ta B3a€MOJIIIOTH B cepefoBuIi. Ha iHIuBIAyaTpHOMY PiBHI KOXKEH
areHT MOXe MaTH BJACHI Il Ta 3aBJaHHS, SKi CIIJ TepeciiayBaTh
CaMOCTIHHO, BUPIIIYIOUH, K1 111 poOuTH. SIK aHcaMOJib, areHTam, K IpaBuio,
noTpiOHO KOOPAWHYBATHUCS Ta CIIBIPAIIOBATH ISl JIOCITHEHHS TI00ANbHOL
Metn BAC B mutomy, sk oprafizamii. Y Wi JACHUIUTIHI WAETHCS TIPO
nporpaMyBaHHsl 0araToareHTHUX CHUCTEM 13 BHKOPUCTAHHSIM iHTETPOBAHOTO
miaxomy, SKWH  3apa3  HA3WBalOTh  MYJIBTHAreHTHHUM  OpPI€EHTOBAHHM
nporpamyBanasam (MAOII).

VYV niteparypi 6arato BiJIINOBIIHUX METOMIB POOOTH 3 MYJbTHAr€HTHUMHU
CHUCTeMaMH BHHUKJIO B PI3HOMY KOHTEKCTI - OCHOBHMMH IPHUKIAJaMH €
mryyHauid iHTenexkt (LUI), posmoxinenuit I, nmporpamua imxenepis (CE),
MOJICNIIOBAHHS - 1 JAedKi 3 HHUX HPU3BEIH [0 KOHKPETHHX MOJeJeH
nporpaMyBaHHsl At 60poThb0a 31 3pOCTAlOUMM pPIBHEM aBTOHOMHOCTI Ta




CKJIAJTHOCTI B3a€EMOJIIA Y Cy4acHHX cHcTeMmax. Y mpomy HampsMky MAOII
3abe3mneuye CTpYKTypOBAaHUH MMiJXi/l, 3aCHOBAHUI Ha TPHOX B3a€EMOIIOB’ I3aHUX
Habopax KOHICMIK Ta abcTpakimiii mporpamyBaHHs (Hajgalxi Ha3UBAKOTHCS
BUMipaMH), KOPUCHHUX JJIsi IPOSKTYBAaHHS TAKUX CKIAIHHX CUCTEM: PO3MIp
areHTa, SKHA  BUKOPUCTOBYETHCS  JUISI  TPOTPAMYBAaHHS  OKPEMHX
(B3a€MOJIIIOYMX)  aBTOHOMHHMX  CYTHOCTEH; BUMIp  HaBKOJHUIIHBOTO
CepeIOBUINA, IKUH BUKOPUCTOBYETHCS JUIS POTPaMyBaHHS CIUIBHUX PECYpPCIB
Ta 3aco0iB, M0 BUKOPHCTOBYIOTHCS areHTamMH MJisi poOOTH, B3aeMOAIl Ta
MIIKJIIOYCHHS] 0 peajbHOTrO CBITY; Ta OpTraHi3aliiHUA BUMIp, IO
BUKOPUCTOBYETHCS Ul CTPYKTYpYBaHHS Ta pETyIIOBaHHS CKIAJHUX
B3a€MO3B’SI3KIB, 1110 BiI0YBAIOTHCS Mi’K aBTOHOMHUMH areHTaMH y CIUIBHOMY
CEPEIOBHIILI.

Y 1mpoMy Kypci 3 0araTOareHTHOrO MpOrpaMyBaHHs OCHOBHA YyBara
NPUIUIAETHCS PAKTHYHOMY MPOrPaMyBaHHIO OaraToareHTHUX CUCTeM. BiH
CTOCYETHCSI OJIHOTO 3 OCHOBHHUX HANPSMKIB BUKOPHUCTaHHS MYJIbTHATCHTHOI
napagurMy il po3poOKH CKIIAIHUX CUCTEM: MYJIBTHAT€HTHO-OPIEHTOBAHOTO
nporpamyBaHHs (MAOP), 1mo BHUKOpPUCTOBYEThCS AN iHTerparmii
IHTENIEKTyaIbHAX CUCTEM Ta PO3BUTKY COLIAIbHO-TEXHIYHUX CHCTEM.

OxpiM BHBYEHHS OCHOB Ta HalCYYacHIIIHMX poOiT, 3pO0JIEHUX 3a Li€I0 TEMOIO
B JoMeHi Multi-Agent, Bu gi3HaeTech, Ak 3acTocoByBaTtH miaxig MAOP mns
PO3POOKH JICIEHTPATII30BaHUX Ta BITKPUTHX cUcTeM Al.

Yomy MoxkHA
HABYMTHCS
(pe3yiabTaTu
HABYAHHS)

Hapuurtucs BukopucroByBaru miardpopmu JaCaMo/Jason Agent Programming
Language ais MpakTUYHUX BIpaB, SKi NpEACTaBiIeHI B mbomy Kypei. Lls
wiatopmMa IporpaMmyBaHHs € PEe3yJIbTaTOM 1HTErpallii MOBH IPOTrpaMyBaHHS
arerta Jason Agent Programming Language, muiatrdopmu mporpamyBaHHsI
cepenopuiia CArTaGo Environment Programming platform ta mnardopmu
nporpamyBanHst MOISE Organizationprogrammingplatform.

Sk MoskHA
KOPHCTYBATHC
1 HA0yTUMH
3HAHHAMM i

— bararoareHTHu# MiaXiA, OpPIEHTOBAaHUI Ha MPOrpaMyBaHHS, IMOJATae y
CKJIaJll MOZIeJIel areHTiB, MojeJiel cepeoBuIla Ta MoJieNlel opraHizanii, 1o
B3a€EMOIIIOTH MK co00t0. KoskHa 3 1iux Mojieneit mooy1oBaHa mijisixoM BUOOpy
KOHIIETILi} BiAMOBiAHO 10 BuMipy Arent, Cepenosuiie un OpraHizaris.

YMiHHAMU - Buxopucranus MAOP muisixoM HaJaHHS NPUBLIEIB KOXHOMY 3 ITUX

(KOMIETEeHTHOC | BUMIpIB  MOXX€  BIAMOBIIHO MPU3BECTH 1O ATEHTHO-OPIEHTOBAHOIO

Ti) nporpamyBanHsi (AOP), OpieHTOBaHOTO Ha CEpPEIOBUIIE IpOrpaMyBaHHS
(EOP) Ta Oprani3aniifiHo-opieHTOBaHOrOo mporpamyBanHs (Organization
Oriented Programming).

Indopmaniiine | Cunabyc

3a0e3meYeHHs EnexTpoHHMIT KOHCTIEKT JEKIIIi
Be06-cTopinka AUCHUIITIHY:
http://baklaniv.at.ua/index/multiagentno_orientovane_programuvannja/0-38

CemecTpoBmii | 3anik

KOHTPOJIb



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

Jucuuniaina

IIpukJaaHi MeTOaH aHAJI3Y JAHUX

Kadenpa

O0UYHCITIOBAILHOI TEXHIKU

PiBensr BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

Oo6csar
JUCIHUILIIHA

150 rona. - 5 kpenutie EKTC
16 ron. nekiii, 14 rox. maboparopsi, 120 roa. camocriiina pobota.

MosBa
BHKJIAJAHHSA

YkpaiHcpka

Bumoru no
MO4YaTKy
BHBYEHHSHA

ba3oBi 3HaHHS 3 BUIIOT MATEMATHKH (MaTeMaTUIHUI aHali3, TiHiHA anredpa
Ta aHAJITHYHA TEOMETPis), TEOPisk IMOBIPHOCTEH Ta MaTeMaTHYHA CTaTUCTHKA,
HaBUYKH [TPOrpaMyBaHHs aIrOPUTMIUHOIO MOBOIO Python

o 0yne
BHBYATHCHA

OcHOBHU cy4yacHUX TeXHOJIOTi 00poOku manux (Data Science) Ta alroputmu,
K1 JIe)KaTh B OCHOBI MOIIYKY NPUXOBAaHUX (DYHKIIOHAIBHUX 3aJISKHOCTEH B
HaOopax JaHWX, OTPUMAHMX IUISIXOM HAKOIUYCHHS Ta MOMNEePEIHbOI 00POOKH.
Jist epekTHBHOI peamizamii po3rIIIHyTHX TEXHOJIOTi 00poOKH JaHuX OyAyTh
BHUBYATHCS IPUKJIAAHI 010JII0TEKH Ta IpOorpaMHi CHCTEMH, 30KpeMa, BiIIOB1IHI
MOyl y cKiaai MoOBU mporpamyBaHHs Python, muctpuOytmB Anaconda 3
HAaOOpoM BOYZOBAaHUX IHCTPYMEHTIB HJsi OOpOOKHM JaHMX, IHTEPaKTUBHA
koMaHaHa obomonka Jupyter Notebook. Oxpema yBara Oyme mpuiaiiieHa
BUBUeHHIO 0i0mioTexkn Pandas sik 6a30BOro iHCTyMeHTapito JUisi JO0OyBaHHS
JAHUX Ta IX aHaTi3Yy.

Yomy ne
nikaBo/Tpeda
BUBYATH

Benuka KidbKiCTh oOpraHizaiiid, sKi 3a XapaKTEpOM CBO€1 isUIBHOCTI
HAKOTIMYMIIM 3HAuHI OOCSATH JaHWX TPO KIEHTIB, BCE OLIbIIE MPOSBISIOTH
1HTEepeC A0 BUKOPHUCTAHHS IIUX JaHUX 3 OI3HECOBUMH Ta JOCTIAHUIIBKUMU
ousMdA. B 3B’A3Ky 3 MM BUHHMKAa€ BEIUKHAW CIEKTP 337ad 3 BH3HAYCHHS
KOpHCHOI iHopMaIllii, Ha OCHOBI SKOi MOXHa OTPUMATH 3HAHHS, SKI HE
MOKYTh OyTH OfiepKaHi y 1HIIHH crociO.

Yomy MoxHA

- Meronam QopmyBaHHs HAOOpIB JTaHUX, K1 € 3PYUYHUMH JJIs1 BUPIILIEHHS

HABYMTHCS KOHKPETHHUX MPUKIIAHUX 33]1a4;
(pe3yabTaTH -~  BUKOPUCTAHHIO MOMYJISPHUX MPOrpaMHUX 3ac00iB 17151 10OYBaHHS JaHUX;
HABYAHHS) - 3aBaHTaXyBaTH Ta (parMeHTyBaTH BeIMKI HaOOpu JaHUX I
ONTUMAJIbHOT iX 0OpOOKHU Ta aHami3y;
- npoduioBaTH JAaHi JUISL  TNPEACTaBiI€HHS I1X pI3HUMH crocobaMu
Bi3yai3arlii;
- B1JI00pakaTu pe3ysIbTaTu JOCIIPKEHHS TaHUX HaWOUIbII 3pyYHUM YHHOM.
SAx MoxkHA - Jlna mepeTBOpeHHS «cCUpUX» HAOOpiB IMOYATKOBMX JaHHUX B Taki
KOPUCTYBATHC ONTHUMI30BaHI 3a pO3MIpOM HAa0OpU JAaHUX, L0 € 3pYYHUMH JUIS

s1 HA0yTUMH
3HAHHAMM |

MOJAJIBIIOTO aHaMTI3Y;
— JUIsl BAKOHaHHA OOpOOKM JIaHUX 3 3aCTOCYBAHHSIM PO3TJISHYTHUX Y paMKax

YMiHHSIMH JTAHOTO KypCy 3ac0o0iB monepeaHboi 00poOKu;
(KOMNETEeHTHOC | — IS BU3HAYCHHS HEBIMOMUX (YHKIIIOHATBHUX 3aJIOKHOCTEH Ta ix
Ti) KOMITO3HUIII} Y MONepeIHbO MiArOTOBICHUX Ha0Opax JaHHX;
- 715 TECTYBaHHS Ta IEPEBIPKHA MOIeIel, MOOYI0BaHUX Ha 0a31 OTpUMaHUX
KOMITO3UIIH (QYHKIIIOHATBHUX 3aJIe)KHOCTEH;
— JUIsl 3py4HOT'O Ta HATJISIIHOTO BiJOOpa)KEHHS! OTPUMAaHUX Pe3yJIbTaTiB, SIK1
3a0e31euyl0Th ONTUMAIIBHICTh MOJAIBIIOT0 MPUHHATTS PIllIEHb.
Indopmaniiine | Cunabyc
3a0e3nevyeHHst | ENeKTpoHHMI KOHCIIEKT JEKITii




CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuuniaina

IIpoekTyBaHHS NPOrpaMHO-KOH(IrypoBaHUX Mepex

Kadenpa

O0UYHCITIOBAILHOI TEXHIKU

PiBensr BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O6csr 150 rogx. - 5 kpeauriB €EKTC

AUCHUTLTIHH 16 ron. nekiii, 14 rox. maboparopsi, 120 roa. camocriiina pobota.

Moga Ykpaincbka

BHKJIA/IAHHS

Bumoru no bazoBi 3HaHHA 3 BHUINOI MaTeMaTHKH, NPOTPaMyBaHHSA, JTUCKPETHOL

Mo4YaTKy MaTeMaTUKH, KOMIT FOTEPHUX MEPEXK.

BUBYEHHA

Ilo Oyne OCHOBHI  TEOPETHKO-METOJAMYHI Ta TMPaKTUYHI AacmekTH moOynoBU

BUBYATHCH nporpaMMHO-KOHQirypoBHHX Mepex (SDN), kontpomep SDN, mobinpHa
mepexka SDN, mporokon OpenFlow, iHTepdelic NpukiIagHUX Mporpam,
BipTyamizaniss MepexxeBux ¢yHkuiii (API), cucrema MonemoBanas SDN
Mepex Mininet.

Yomy e [Tporpamuo-koH(IrypoBaHi mMepexi edekTuBHI Ui MOOYIO0BH BipTyalbHHX

nikaBo/Tpeda Mepex, 1HGPACTPYKTYPHUX XMapHUX CEpBICIB, BEIMKHX IEHTPIB OOPOOKHU

BHUBYATH naHux. J{O3BONSIOTH 3a 3allUTOM BiJ CIOXHBA4YiB MOCIYr HEOOXiTHO

ABTOMATUYHO 1 B HAMKOPOTIII TEPMIHM CTBOPIOBATH BIPTYalbHI BY3IHU 1
BUUISATH BIpTyabHI MEPEXKEBl peCypcH sl HHX.

Yomy Mo:xHA

3acBoiTu MIPUHIOUIIA PO3rOPTAaHHSA, HAJTAIITYBAHHS Td BUKOPUCTAHHS OCHOBHUX

HABYMTHCS eJIEMEHTIB IMPOrPaMHO-KOH(]IrypOoBaHUX MeEpex 3a JOIOMOTOI CHUCTEMHU
(pe3yabTaTH MoJenoBaHHsA Mininet.

HABYaHHA)

SAx moxHa 3n1aTHICTh MiNIOpaTH CTPYKTYpY, IUIaHyBaTH 1 peanizoByBatd SDN Mepexi,
KOPHUCTYBATHC | KEPYBaTU MEpPEXKHUMHM pecypcaMu, MigiOpaTH KOMIUIEKC HEOOX1IHUX

sl HA0yTUMH
3HAHHSAMM i
YMiHHAMH
(KOMIIETEHTHOC
Ti)

anapaTHO-TIPOrpaMHUX 3ac00iB /ISl KOMIT FOTEPHOI Mepexi, po3IIUpPIOBaTH 1
MOJIEpHI3yBaTH MEPEXI.

Indopmaniiine
3a0e3me4eHHs

Cunalyc
EnexTpoHHMI KOHCIIEKT JEKITif

CemecTpoBuii
KOHTPOJIb

Sanik
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Jducunmniaina

IIpoekTyBaHHS POrPaMHOro 3a0e3me4YeHHsl TeXHOJOTIl
un¢poBUX IBIHHUKIB

Kadenpa

[Tporpamuoro 3a6e3nedyeHHst KOMIT IOTEPHHUX CHCTEM

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O0cHar TMCHUILTIHA

150 rox. - 5 kpenutiB EKTC
16 rox. nekii, 14 rox. maboparopsi, 120 rox. camoctiitHa po6oTa.

MogBa BUKJIaJaHHS

YKpaiHCbKa

Bumoru 1o moyarky
BHBYECHHSA

Jlns ycnimHOro BUBYEHHS AUCHUILTIHN «[IpO€EKTYBaHHS MPOrpamMHOTrO
3a0e3neueHHst TexHoJorii nudpoBUX ABIMHMKIBY HEOOXigHi 0a30Bi
3HAHHS 3 IPOTPaMyBaHHS Ta MOJICIIOBAHHSI CHCTEM.

IIlo Oyne BUB4aTucs

- Texnonoris UpPOBUX BIHHUKIB;

- TEOpPETHUYHI OCHOBU IOJAaHHS Ta OOpPOOJICHHS MaHUX HH(PPOBHX
IBIMHUKIB;

- TporpaMHe 3a0e3MeYeHHs TEXHOJIOT1 M(PPOBUX IBIMHHKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

[udposuii nBIHHUK sBISE COO0I0 Mozenb (izudHoro 06’exra abo
npouecy (¢pizuyHOro NBIHHUKA), sIKa SIKHAHTOBHIIIE BiZOOpaXkae Horo
XapaKTePUCTUKU Yy JuHamili. TexHonoris nudpoBuX ABIHHHKIB
nependayvae moanHs, 00poOICHHS, MAHIMYIIOBAaHHS yciMa IaHUMHU, 10
XapaKTepU3yloTh (I3UYHOTO JIBIHWKA, Ta OTPUMAaHHS TICBHUX
KOMIIOHEHT WX JaHWX 10 Mipi BHHUKHEHHS TOTpeOM Yy HHX MpHU
BUpINICHH] 3aJa4 aHali3y Ta TMPOTHO3YBaHHS CTaHy (i3HUHOTO
NBIMHUKA, ONTHMI3allii MpoueAayp KepyBaHHS (DI3UYHUM JBIHHHUKOM
tomo. TexHomoris 1M(POBUX JBIHHUKIB BH3HAHA OJHIEIO 3
NEPCICKTUBHUX TEXHOJOTIH JJIsi 3aCTOCYBaHHS y PI3HUX Tally3six
JIFOJICHKO1 TISUTBHOCTI.

Yomy MoxHA
HABYHUTHUCS
(pesyabTaTH
HABYAHHS)

[Ticns  3acBoeHHs  jnucuuiuiiad  «IIpoexTyBaHHs
3a0e3MeyeHHs] TEeXHOJIOTi UHUQPOBUX JIBIMHUKIBY»
HaBYaHHS €3HAHHS:

— MPHUHIMIIB CTBOPEHHS IU(POBUX JABIHHUKIB,

BUJIB IU(POBUX ABINHUKIB JOCTIIKYBaHUX 00’ €KTIB;

— TEOPETUYHHMX 3acaj TEXHOJOr1l HU(PPOBUX IBIMHUKIB;

- BUMOI' JO NpPOTrpaMHOro 3a0e3meueHHs TEXHOJOrii Hu(poBHUX
JIBIMHHKIB;

— NPUHIUIIB IPOEKTYBAHHS MPOrPaMHOr0 3a0e3MeYeHHs TEXHOJOT 1T
M (ppoBUX JABIHHUKIB;

Ta YMIHHSA:

— aHaji3yBaTH OCOOJIMBOCTI O0’€KTa JTOCHIIPKEHHS Ta (popmyBatu
BUMOTH JI0 IPOTPaMHOT0 3a0€31e4YeHHs /Il CTBOPEHHS IM(POBOTO
JBIMHHMKA IIEBHOTO 00’ €KTa JOCIIIKEHHS;

— TPOEKTYBATH apXiTEKTYpy MPOrpaMHOro 3a0e3MeYeHHs TEXHOIOT11
M (POBUX JIBINHHKIB;

— TPOEKTYBaTH KOMIIOHEHTH NpPOTPAaMHUX IPOJIYKTIB Ha OCHOBI
TEXHOJIOT1T IIM(PPOBUX JIBINHUKIB.

IIPOrPaMHOTO
pe3ynbTataMu

Sk MoKkHA
KOPUCTYBATHCHA
HA0yTMMH 3HAHHAMH
i yMiHHSIMM
(KOMIIETEHTHOCTI)

- Po3B’s3aHHs cKIaqHUX 3a1a4 TpodeciitHol AisIIbHOCTI, OB’ A3aHO1
13 po3poOJEHHSM TPOTPaMHUX CHCTEM 13 3aCTOCYBaHHSIM
TEXHOJIOT11 IIM(PPOBUX IBIHHUKIB;

— TMPOEKTYBAaHHS apXITEKTypu IMPOTPaMHOIO 3ale3neyeHHs MAJis
CTBOpEHHS IIU(POBOTo ABIITHIKA EBHOTO 00’ €KTa JOCIIIKEHHS.
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Indopmaniiine Cunabyc

3a0e3nmeYeHHs EnexTpoHHMIT KOHCIIEKT JIEKITif
CemecTpoBuii 3anik

KOHTPOJIb
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Jducunmniaina

MeToau mo0y10BY NPOrPaAMHUX 3aC00IB /151 MATPUYHUX
004HCICHb

Kadenpa

[Tporpamuoro 3a6e3nedyeHHst KOMIT IOTEPHHUX CHCTEM

PiBens BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O0cHar TMCHUILTIHA

150 rox. - 5 kpenutiB EKTC
16 rox. nekii, 14 rox. maboparopsi, 120 rox. camoctiitHa po6oTa.

MogBa BUKJIaJaHHS

YKpaiHCbKa

Bumoru 1o moyarky
BHBYECHHSA

ba3oBi 3HaHHS 3 BUIIIOT MATEMaTUKH, TPOrpPaMyBaHHS.

1o Oyne BuB4YaTHCSA

- Mertou po3B’sI3aHHS YaCTKOBOI MPOOJICMH BJIACHUX 3HAYCHb;
— METOJY PO3B’sI3aHHS MIOBHOI IPOOJIEMHU BIACHUX 3HAYCHb;
— METOJ BHKOHAHHS CHHIYJSIPHOTO PO3KIAJCHHS MPSIMOKYTHOI
MAaTpHIIi;
- METOJHY anmpoKcHUMallii TabMUYHO-3aJaHuX QYHKIIIH;
METOJI{ TIPOTPAMHOTO PO3B’SI3aHHS CUCTEM HEIIHINHUX PIBHSIHB.

Yomy ne MartpuuHi OOYHMCICHHS € Ba)KIMBOIO CKJIAJ0BOI0 y LIMPOKOMY KOJII
nikaBo/Tpeda JOCHIJKEHb, TOMY PO3pO0JIEHHS IPOTPaMHUX 3aCO0iB /ISl MATPUIHUX
BHUBYATH 0o04MCIIeHb MOXKe OyTH KOPUCHUM 0OaraTboM acIipaHTaM.
Yomy Mo:KkHA - AmnamizyBatTh TpOrpaMHi  METOIM BHKOHAHHS  MAaTPUYHHUX
HABYHTHCS 004HCIICHB;
(pe3yabTaTH — aHaJi3yBaTH Ta OLIHIOBATH MOXUOKH MPOBEIECHUX OOYUCIICHb HA
HABYAHHS) MaTPUISIMH BEIMKOI PO3MIPHOCTI;
- BUKOHYBaTH BHOIp HEOOXiTHMX MaTeMaTHYHHX Ta MPOTPaAMHHUX
(byHKLIN 715 po3B’sI3aHHS IOCTABJIEHO] 3a/1a4i;
-  po3pobinATH Ta ehEeKTUBHO 3aCTOCYBATU MPOTPaMHi AOJATKU JUIsS
YHCENbHOTO PO3B’sI3aHHS MAaTPUYHUX 3a]1a4.
Sk MoKHA — IlpoexTyBaHHs cHCTeM  KOMIT'IOTEPHOI  MaTeMaTUKU  JJs
KOPHUCTYBATHCS BUKOHAHHS MAaTPUYHUX OOUHCIICHB;

HA0yTHMMH 3HAHHAMH
i yMiHHAMM

— BUKOPUCTAHHA CyYaCHUX MATCMATUYHUX MMaKeTIB.

(KOMNeTEeHTHOCTI)

Indopmaniiine Cunalyc

3a0e3meYeHHs EnexTpoHHMI KOHCTIEKT JEKIIIi
CemecTpoBuii 3amik

KOHTPOJIb
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Jucuumiaina

O0uYnCJII0OBAJILHI CHCTEMH BHCOKOI TOTOBHOCTI

Kadenpa

CHCTEMHOr0 MPOrpaMyBaHHs 1 CIIEIialIi30BAHUX KOMIT FOTEPHUX CUCTEM

Pisenr BO

Tpertiit (PhD)

Kypc, cemectp

2 xypc, 4 cemecTp

Oo6csar 150 rox. - 5 kpeauri €EKTC

16 ron. nekmiii, 14 rox. maboparopsi, 120 roa. camocriiina po6ora.
Mosa VYKkpaiHncbka
BUKJIA/IAHHS
Bumoru 10 3HaHHA Ta PO3YMIHHS MPUHIUIIB, KOHIIETIINA Ta TEXHOJIOT1H MoOY/10BU
MOYaTKYy cucTteM 00poOKH JaHUX;
BUBYEHHS
o Oyne METO]1, 3aCO0U Ta MPOIIECH aHalli3y, MOJICIIOBAHHS, IIPOCKTYBAHHS Ta
BHBYATHCS KOHCTPYIOBAaHHS PO3MOJIeHUX cucteM o0pobku ganux (PCOJ)
Yomy ue [MuTaHHA PO BUKOPHUCTAHHS PO3MOMAITICHUX CHCTEM OOpPOOKM JaHHWX CTajo
HikaBo/Tpeda aKTyaJIbHUM 3 MOSIBOIO MOTYKHUX OOYHCITIOBAIBHUX CUCTEM 3 PO3MOAUICHUMHU
BHUBYATH pecypcamu B MEKax OJJHOTO KOMITtoTepa (0aratosiiepHi CUCTEMH), JIOKATbHIX

KOPITOPATUBHUX 1 30BHIMIHIX (pPEerioHaIbHUX 1 TJI00ATIEHUX ) MEPEXK, KIACTEPIB,
TEXHOJIOTil TMOIIyKy i 0araTOBUMIpHOTO aHai3y IaHUX, pPO3BUTKOM Web-
TEXHOJIOTIH .

3aranpHa iH(OpMaTH3aIlig YIPABIiHCHKUX Ta BUPOOHUYMX OpTraHizaiiil MiHse
caM miaxia no BukopuctanHs PCOJl. 3 3aco0y HakOMMYEHHs JaHUX MPO iX
nisutbHicT PCO/] iepeTBOpIOeThCS HA IHCTPYMEHT M ABUILEHHS €(EeKTUBHOCTI
yIpaBIiHHS PO3MOJAUICHUMU OpraHizalisMu Ta BHpOOHHUIITBaMU. BoHa
MIPUCKOPIOE TIPOIEC AHATITUYHOI OOpPOOKHM JaHUX Ta HANA€ PI3SHOCTOPOHHIO
iHpopMmarifo IS NPUHAHATTS pillleHb, a > KUTTE3AATHICTH OpTraHi3allii
30LIBIIYETHCSL 3@ PAaxyHOK IMIJBUIICHHS €(QEeKTUBHOCTI pIllI€Hb, 110
npuiiMaroThcst Ha ocHOBi iH(opmarii, HagaHoi PCO/Jl, Ta MOXIHMBOCTI
OTIEpaTUBHOTO CIIJIKYBaHHS 3 A1€BUMH 0COOaMHU OTOUYYIOUOT'O CEPEOBUILIA;

Hi onna reorpadiuno po3cep/keHa opraHizallisi CbOro/iHI HE MOXKE ICHYBaTH
6e3 edpextuBnoi PCO/I.

Cyuacna PCOJ] mae ckiianHy 6araTopiBHEBY CTPYKTYpY. Ii OCHOBY CKIIafaloTh
IHTErpoBaHi Ta pO3IMOALICH] pelisliifHI Ta 00’ €KTHI 6a3u JaHUX, IHTETPOBaHI Ta
po3noaiieHi 00 ’€KTHO-OPIEHTOBAaHI MPOTPaMHI KOMIIOHEHTH Ta 3aco0u
B1/IJIaJIEHOTO JOCTYNY 110 iH(hOopMaIrii.

BuBueHHs 1i€i MUCHUIUTIHM Haga€ KOMIUIEKCHE YSBIEHHS TpPO Pi3HOOIYHI
TEXHOJOrll Ta 3aco0HM, 110 BHMKOPUCTOBYIOTBCS Ha KOXXHOMY pIBHI
MOJIENIIOBaHHs, MpoekTyBaHHsA Ta peanizauii PCOJl 1 go3Bossie 10CTOMHO
MpecTaBIsATH cebe Ha HallOuiboMy cermenTi I T-puHKy mparii;

CrenianicTi B Tajy3i aHali3y, MOJICJIOBAHHS, NMPOEKTYBAaHHS Ta peasizaiii
PCO/I kopuCTYIOThCS MIABUIIEHUM MOMUTOM Ha pUHKY mpati, a cami PCO/J]
MOCTIHHO PO3BUBAIOTHCS TA OHOBIIOIOTHCS 1 BHMArarTh BiJ PO3pOOHMKA
BOJIOZIHHS HalOLIbII cyyacHUMU [T TeXHOJIOTISIMH.

Yomy MoxHa
HABYMTHCSH
(pe3yibTaTn
HABYAHHS)

— anamizyBat Bumoru a0 PCO/;

— obuparu Meroau Ta 3aco0W aHamli3y, MOJICNIOBAaHHA Ta MPOEKTYBaHHS
PCO/] BinnoBiiHO 1O BU3HAYEHUX BUMOT;

— BUKOHYBAaTH TIOBHMM IIMKJ 3axOJliB 3 aHallizy, MOJEIIOBaHHA Ta
npoekTyBanHs PCO/] BiMOBIHO 10 BU3HAYEHUX BUMOT;

— oOupartu 3aco0M Ta BUKOHYBAaTH MOBHUH IIUKJ 3aX0/IB 3 KOHCTPYIOBaHHS
— po3pobku, PCOJI;
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3a0e3mevyBaTH BiIMTOBIIHICTh CITPOeKTOBaHUX Moenei Ta Beiei PCO/I no
peaiii Kommanii, o miisrae iHpopMaTu3arii

SIk Mo:KHA — MOJICNIOBAaTH Ta ONTUMI3yBaTH OI3HEC-TIPOIECH Ta TIOTOKH JaHUX
KOPHUCTYBATHUCH KOMIIaH1;
HA0yTUMH — MozemoBatu Ta mpoektyBatu PCOJI 3acobamu UML;
3HAHHSAMA i — OynyBaru joriuHi Ta (Gi3U9HI MOJIET PENAiHNX 0a3 TaHUX;
YMiHHAMH —  OynmyBaru JOTi4HI MO 00’ €KTHUX 0a3 TaHUX;
(KOMNIETEHTHOC | _  pyopyBaTy Ta BHKOPHCTOBYBATH 00’ €KTHO-pEIALiiHE BiOOPAKEHHS
Ti) TTAHUX;
—  MAaHIMyJIIOBaTH JaHUMHU B IIEHTPA30BaHUX Ta PO3MOAUICHHX 0a3zax
IaHUX;
—  CTBOPIOBATH Ta BUKOPHUCTOBYBATH 00’ €KTHU JAOCTYITY JIO IaHUX;
— pO3BHBAaTH Ta po3muproBatu GpyHKionan icuyoui PCO/;
—  cympoBOKYyBatu Ta Tpanchopmysaru icayroui PCO/]
Indopmamiiine | Cunalyc
3a0e3nmeYeHHs EnexTpoHHMIT KOHCIIEKT JICKITIH:
http://fpm.kpi.ua/archive/
CemectpoBmii | 3amix
KOHTPOJIb
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JAncuumniaina

BigmoBocTiliki 0araronpounecopHi cucreMu

Kadenpa

CHUCTEeMHOTO IPOrPaMyBaHHS 1 CTEIiaTi30BaHUX KOMIT IOTEPHUX CHCTEM

PiBenr BO

Tpertiit (PhD)

Kypc, cemectp

2 Kypc, 4 cemecTp

Oo6csaraucummni | 150 rox. - 5 kpenutie EKTC

HH 16 ron. nekuiii, 14 rox. maboparopsi, 120 roa. camocriiina pobota.

MoBa Ykpaincbka

BUKJIA/IAHHSA

Bumorn no 3HaHHS Ta PO3YMIHHS MPUHIUIIIB, KOHIICTIIA Ta TEXHOJIOT1i MOOYI0BU
MOYaTKY 00YHCITIOBAILHUX CUCTEM;

BUBYEHHS

1o Oyne Mertonau, 3acOo0H Ta MPOLIECH aHAITi3Y, MOJICITIOBAHHS, IPOCKTYBAHHS Ta
BHUBYATHCS KOHCTPYIOBAaHHS BiIMOBOCTIHKNX oOumncioBasibHuX cucreM (BOC)

Yomy 11e [Muranus BiaMoBoOCTiliKOCTI obuncaroBanbHuX cuctem (fault-tolerantsystem)
nikaBo/Tpeda CTaJI0 AaKTyaJlbHMM 3 IIOSIBOIO MOTY)KHMX OOYMCIIOBAJIbHUX CHCTEM 3
BHBYATH PO3IOAUICHUMH pPEecypcaMH B MeXax OJIHOTO KoMm'toTepa (OaraTosepHi

CHCTEMH), JIOKQIbHUX KOPHMOPATHBHUX 1 30BHIINIHIX (pEriOHaNbHUX 1
rno0anbHUX) MEPEe, KIacTepiB, TEXHOJOTIH MOIyKy 1 6araTroBUMipHOTO
aHai3y JaHUX, PO3BUTKOM Web-TeXHOJIOT1H .

Oco0a11BO BOHO aKTyalbHO IS Oi3HECY, Jie MOMUJIKA B pOOOTI cucTteMu abo
HDK 3HAYHUMH (PIHAHCOBUMH BTpaTaMHU.

Bkpaii cuiapHO Bif Takoro pony aBapiii cTpaxknae ¢iHaHCOBa IHIYCTPIs,
rOAMHY HEIPALEe3JaTHOTO MPOCTOO SIKOT MOKE O0UHCITIOBATUCS MUIbHOHAMU
JoJIapiB 30HUTKY.

3arpo3IMBUMU JJIS )KUTTS 1 3I0pOB’S JIIOJIeH € MOMUJIKM B poOOTI CUCTEMHU
YOPaBIIHHS SIAEPHUMH 00’ €KTaMH, XIMIYHUMU BUPOOHUIITBAMH, aBiallltHUM
PYXOM 1 T.IL.

TakuM uymHOM mTOoTpeOba B BHUCOKOHAAIMHHUX O€3MEYHHUX CHUCTeMax
3ycTpidyaeTbcs TaMm, Jié MoBa Mae mpo 3001, IO TIATHYTh 3a Co0Olo,
KatacTpo(iyH1 HACIIKU PI3HOI IPUPOIHU.

Po3pobka BOC abo ii BigMOBOCTIlKa eKCIuTyaTallisi, TIOBUHHI IPYHTYBaTUCS
Ha 3HaHHAX 1 pO3yMIHHI IPUPOJIU THX BHJIB BIAMOB, HMOBIPHICTH SKHX, 32
JAaHUX YMOB eKCIulyaTalii HpUCTPOI0, MarTh MaKCUMAaJIbHO BEJIHKY
HMOBIPHICTb BUHUKHEHHS.

IcHye nBa ocHoBHMX HampsMmku npu nodyaosi BOC. Ilepummii cmoci® -
BUKOPUCTaHHS TUIBKM BIIMOBOCTIMKMX KOMIIOHEHTIB, KOJHM KOXXEH
KOMITOHEHT CHUCTEMHM MOXXE INPOJOBXKYBATH CBOE (DYHKIIOHYBaHHS, HaBiTh
AKIIO OJIMH a00 K1JIbKa MiJKOMIIOHEHTIB CUCTEMH, BUXOJATH 3 Jany. Apyruii
croci6 1e po3poOka METO/IiB, 1110 rapanTyoTh Mo0ynoBy BOC 3 KOMIOHEHTIB,
SIK1 HE € BIIMOBOCTIHKUMH. Y TaKHUX CUCTEMax BIIMOBOCTIHKICTh peai3oBaHa
3a PaxyHOK BBEJIEHHS HAaIMIPHOCTI 1 PO3POOKH CIELIaIbHOTO MPOrPaMHOTO
3a0e3MeyeHHs], eIeMEHTHUX B3a€MO3B'3KIB 1 AITOPUTMIB (DYHKI[IOHYBaHHS.
B pamkax pyroro crnoco0y po3pi3HsIOTb:

— amaparHy Haamiphicts (HardwareRedundancy) - pe3epByBaHHs;

— mporpamHy HaaMipHicTh (SoftwareRedundancy) — o6poOka oHUX 1 THX
K€ JAaHMUX PI3HUMHU MporpaMaMu 1 MOPIBHSHHS 1X pe3yibTaTiB Ta
BUKITIOYECHHS CIIOTBOPEHHS PE3YJIbTaTiB;

— iHdopmariitny  wammipuicte  (InformationRedundancy),
TTOB1IOMJICHHSI TIEPEJAI0ThCsI OaraTOKpPaTHo;

KOJIN
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tuMuacoBa HaaMipHicts (TimeRedundancy) - BHKOpHCTaHHS TEBHOT
YaCTUHH TPOJTYKTHBHOCTI KOMITTOTEpA Il KOHTPOIIO 32 BUKOHAHHIM
MporpaM Ta BiJHOBIECHHS OOYMCITIOBATBHOTO TMPOIECY, HANPHUKIAM, 3
MOABIMHUM a00 MOTPIHHUM ITPOPAXyYHKOM Ha OOUMCITIOBAIBHIN MaIIMHI.

Crieniasiictit B raimy3i aHaji3zy, MOJAEIIOBAaHHS, MPOEKTYBAaHHS Ta peaji3arlil
BOC xopucTyrOThCS TiABUIEHUM MOMUTOM Ha PHHKY mpati, a cami BOC
MOCTIHO PO3BUBAIOTHCS T4 OHOBIIIOIOTHCSI.

Yomy Mo:KkHA

anamizyBaru Bumoru a0 BOC;

HAaBYNTHUCHA — o0umparu METOaM Ta 3acO0M aHalli3y, MOJEIIOBAHHS Ta MPOCKTYBAHHSI

(pe3yJbTaTH BOC BiamoBigHO 10 BU3HAYEHUX BHMOT;

HABYAHHS) — BUKOHYBAaTM TIOBHHMM IIMKJ 3aXOJiB 3 aHami3y, MOJCIIOBaHHS Ta
npoektyBanHss BOC BiAMOBITHO 10 BU3HAYEHUX BHMOT

—  obwmparu 3acoOu Ta BUKOHYBATH TOBHUH IIMKJI 3aX0/11B 3 KOHCTPYIOBaHHS
— po3pobku, BOC;

— 3a0e3mnedyBaTH BiMOBIAHICT CpOeKTOBaHUX Mozenei Ta Bciei BOC no
peaniii KoMmaHii Ta 00’€KTiB, IO NOTPEOYIOTH BiIMOBOCTIHKOCTI
00YHCITIOBAILHOI CHCTEMU

SIk MOKHA — MOJENIOBaTH Ta aHaji3yBaTH MOBEIIHKY KOMIIaHid Ta 00 €KTiB, IO
KOPHUCTYBATHCHA notpeOyo1s BOC;
Ha0yTHMH — MozemoBatu Ta npoektyatu BOC;
3HAHHSIMH i — BuOHWpatu abo KOMOIHYBaTH CIIOCOOH ITiIBUIEHHS BiJIMOBOCTIMKOCTI
YMiHHAMU CHCTEM;
fKOM“eTeHTHOCT — MozepHizyBati BOC 3 MeTOrO MmiIBUIIEHHS 1X BIIMOBOCTIHKOCTI;
i) — TIPOBOJWTH CKCIUTyaTallifo, CYIPOBOKYBAaTH Ta  TpaHcHopmMyBaTh
icaytoui BOC
Indopmaniiine Cunabyc
3a0e3ne4yeHHsA EnexTpoHHMI KOHCTIEKT JICKITIN:
http://fpm.kpi.ua/archive/
CemectpoBuii 3anik
KOHTPOJIb
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http://fpm.kpi.ua/archive/dir.do?sys_id=obj_14808

Jucuuniaina

JeneHTpaJsizoBaHi 3aCTOCYHKH

Kadenpa

[TporpamHuoro 3a0e3nedeHHs B eHEPreTHUlIli

PiBensr BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O6csr 150 rogx. - 5 kpeauriB €EKTC
16 ron. nekiii, 14 rox. maboparopsi, 120 roa. camocriiina pobota.

Moga Ykpaincbka

BHKJIA/IAHHSA

Bumoru no bazoBi 3HaHHS 3 00’€KTHO-OPIEHTOBAHOTO MPOTPAaMyBaHHS, KOMII IOTEPHUX

N04aTKy MEpEex.

BUBYEHHA

Ilo oyne OcHOBH Ta €BOJIIOLIIS AELEHTPANII30BaHUX cUCTEM. TexXHOJorii po3oIiIeHOro

BUBYATHCH peectpy (DLT) ta Omokueitn. IlpuHnmmmnm poGotu OnokdelHy: OJIOKH,
JAHLIOKKHU, Kpunrorpadis. CMapT-KOHTPAKTH: pO3pOOKa Ta BUKOHAaHHS. MOBHU
nporpaMmyBaHHs cMmapT-KoHTpakTiB (Solidity, Vyper, Rust). IacrpymenTn
po3pobku Ta TectyBaHHs cMmapT-koHTpakTiB (Truffle, Hardhat). besneka Ta
ayquT JIEHEHTPaNi30BaHMX 3aCTOCYHKIB: KpUOTOrpagiyHMi 3axUCT B
JIeIIEHTpaTi30BaHux cucreMax. Kpurnrorpadiuai MeToIu B ACIIEHTPATII30BAHUX
cucremax, anroputmMu mudpyBanas AES, RSA, SHA, xemyBanus.
MexaHi3mMHu KOHCEHCYCY. ApXiTekTypa Ta qu3aiH DApps. MacmrabyBanHs Ta
NPOAYKTHBHICTD JEIEHTPaTi30BaHUX cucTeM. JlemeHTparnizoBani QiHaHCH
(DeFi): xonmeniii Ta 3acToCyBaHHS. YTpaBIiHHS, aBTOHOMHI OpraHizamii
(DAO) Ta MaiiOyTHE NEIEHTPATI30BAHUX CUCTEM.

Yomy me Huni aktuBHO (opMyeThCs HOBa MOJENIb CTBOPEHHS MAacCIITa0OBaHUX 1

nikaBo/Tpeda e(eKTHBHHX 3aCTOCYHKIB, OCHOBH SIKOT OyJM 3aKjiazieHi TexHoJorierw Bitcoin,

BHBYATH 10 BKJIIOYAa€ KPUOTOrpadiuHy peecTpaiilo Yroa, Mojelb 3 OOMEKEHUMHU

pecypcaMu 1 TIPUHTOBI TEXHOJIOTii. Bka3zaHi XapaKTepUCTUKH TOCITYKHJIH
BIIIIPAaBHOIO TOYKOK JJsI CTBOPEHHS HOBOIO THUIY HPOTrPaMHOTrO
3a0e3neyeHHs, MO JicTano Ha3By "JleneHTpani3oBaHi 3aCTOCYHKH .
JlenenTpanizoBaHi 3aCTOCYHKM THYUKile, Mpo3opille, HaJliiHiIIEe 1 MaloTh
OlIblLIIE MOTHBYIOUY OpTraHi3allilo, HDK CydacHEe MporpamHe 3a0e3leueHHS,
CTBOpPEHE 13 3aCTOCYBaHHAM TpaIulliiiHuX Monenel. Lle kypc, skuil tonomoxe
3pO3yMITH 111 3aCTOCYBaHHS 1 HABYUTUCS PO3POOIISATH iX.

Yomy MoxHA

Peanizanisa nenenrtpanizoBaHoi Bepcii Twitter. Mexanism BitSwap B IPFS.

HABYHMTHCH HenenrpanizoBanuii Twitter. Anaini3 npoOiem 6e3neKH, SIKUMU KOPUCTYIOThCS

(pe3yabTaTH cnamepu. BukopucTaHHsS TakuxX TNpPUHOMIB, K TIOBHUH IIMKJI J0Ka3y

HABYAHHS) BUKOHAaHHS poOOTH IpU CTBOPEHHI HOBOI'O KOPUCTYBaua JUIsl HEPEBIPKHU HOTo
1IGHTUYHOCTI Micis peecTpauii, s BiiBepTaHHs ataku Cubinu i 6arato 1o
1HIIIE.

SAx MoxkHA Ckopucraiitecs IIMM KypCcOM SIK TPaMIUTIHOM JI0 CTBOPEHHS BaIlIUX BIACHUX

KOPHUCTYBATHC | 3aCTOCYBaHb, BUKOPUCTOBYIOUMX TexHoJorio Blockchain.

s1 HA0yTUMH
3HAHHAMM |

YMiHHAMH

(KOMIIETEHTHOC

Ti)

Indopmaniiine | Cunabyc

3a0e3nevyeHHst | ENeKTpoHHMI KOHCIIEKT JIEKIIii
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CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuuniaina

MarteMaT4Hi MeTOAH iH(POPMAIHHUX CHCTEM

Kadenpa

Indopmarrku Ta mporpamMHoi iHXEHEpil

PiBensr BO

Tpertiit (PhD)

Kypc, cemecTp

2 Kypc, 4 cemecTp

O6csr 150 rogx. - 5 kpeauriB €EKTC
16 ron. nekiii, 14 rox. maboparopsi, 120 roa. camocriiina pobota.
Moga Ykpaincbka
BHKJIA/IAHHS
Bumoru 1o bazoBi 3HaHHA 3 JUCKPETHOI MaTeMaTHKH, TeOpii KMOBIpHOCTEH, MITYYHOTO
Mo4YaTKy IHTEJIEKTY Ta MOJCIIFOBAHHS CUCTEM.
BUBYEHHA
Ilo Oyne - Kuacudikaris, anami3 Ta mporHo3yBaHHs YaCOBHX DSIJIiB;
BUBYATHCH — anayi3 Ta BUABJICHHS aHOMAJIH B YaCOBHX PAIaX;
- OCHOBM MareMaTuyHoi Teopii ¢pakraniB, L-cucremu, reHeparlis
¢dpakraniB Ta GpaKkTaTBHUX KIACTEPIB;
- (¢pakTaiabHi YacoBi psu 1 ppaKkTabHA PO3MIPHICTb.
Yomy e - BinbmicTs npoueciB pi3HOT NPUPOOH OMUCYIOTHCSI YaCOBUMH PSAAMU 1
nikaBo/Tpeda (bpakTaTbHUMHU YaCOBUMH psIaMH O€3M0CEPEIHbBO;
BHUBYATH - BUKOPUCTaHHS MAaTeMaTHYHUX METOJIB MJIsi TeHepalii, aHami3y i

MPOTHO3YBaHHS JAMHAMIYHUX MPOIECIB B 1HPOPMAIIITHO-YIPaBISIOUNX
crcTeMax.

Yomy Mo:xHA

3acTocOoBYBaTH MaTeMaTHW4HI METOJU aHali3y (PpaKkTaabHOCTI 4aCOBUX

HABYUTHUCHA PSIB;

(pe3yabTaTn 3aCTOCOBYBAaTH MaTeMaTHYHI METOAM JJIsl IPOTHO3YBAaHHS JAMHAMIYHUX

HABYaHHA) MPOIIECiB Pi3HOT TPUPOIH.

SAx MoxkHA - Po3pobnstu mporpamHe 3a0e3neueHHs MaTeMaTHUYHMX METOMIB  JUIs

KOPHCTYBAaTHCH reHepanii, aHajgidy 1 NPOTHO3YBaHHS YacOBHMX pSIIB JUHAMIYHHUX

Ha0yTUMM MPOLIECiB Pi3HOT MPUPOH;

3HAHHSIMH | — aHaNI3yBaTH 1 BUSIBJIATA aHOMAaJIbHY MTOBEAIHKY JUHAMIYHUX MPOIIECIB 3

YMiHHSMU BUKOPUCTaHHAM (PaKTAIbHUX IM1XO/1IB, JIHIBICTUYHOTO

(KOMMETEHTHOCT MO/ICITFOBAHHSI.

i)

Indopmaniiine Cunabyc

3a0e3meYeHHs EnexTpoHHMIT KOHCIIEKT JIEKIIii

CemecTpoBuii 3anik

KOHTPOJIb

Jducunmiaina MeToau Ta TeXHOJIOrI KidepOe3nexku B iHpopMamiiHMX
CucremMax

Kadenpa [nopmaTrku Ta nmporpamMHoOi 1HXKeHepii

Pienr BO Tpertiit (PhD)

Kypc, cemecTp

2 Kkypc, 4 cemectp

Oocar

150 rox. - 5 kpenutiB EKTC
16 rox. srekiii, 14 rox. maboparopsi, 120 roa. camocriiina po6oTa.
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Mosa VYKkpaiHcbka

BUKJIA/IAHHS

Bumoru a0 ba3oBi 3HaHHA 3 1HXeHepli NporpamMHOro 3abe3meueHHs, apXITEKTypu

MOYaTKy iHpOpMaLIHHUX CUCTEM, KOMIT IOTEPHUX Mepex, Kpunrorpadii, meromonorii

BUBYEHHS HAYKOBHX JOCIIIKEHb.

o Oyne Mopeni Ta Meronu 3abe3nedeHHs KidepOesneku iH(OpMaIliiHUX CUCTEM.

BUBYATHCS dopwmanizaiis 3arpo3 1 pusukiB. [IpuHIMIKM 6€3MEUYHOTO MPOEKTYBAHHS Ta
po3poOku mporpamHoro 3ade3neyenns. Kpunrorpadiuni MexaHi3Mu 3aXUCTY
iHpopMmamii. besmeka po3moaUIEHMX 1 XMapHUX CHCTeM. AHami3
Bpa3JIMBOCTEH Ta TECTYBAaHHS HA NMPOHUKHEHHs. METOIM BHSIBJICHHS aTakK i
pearyBaHHs Ha iHIUAEHTH. HopMaTUBHO-TIPaBOBI Ta CTaHIAPTHI MIAXOIU Y
cepi iHpopMmaniitHOi Oe3meKu.

Yomy me CyuacHi iHdopmaniiftHi cucremMu (GYHKIIOHYIOTh B YMOBaX MOCTIMHHUX

nikaBo/Tpeda kibep3arpo3. 3abe3meueHHs iX CTIHKOCTI Ta HAAIMHOCTI € Ba)XXJIMBOIO

BUBYATH CKJIaI0BOI0 TIpodeciiHOl Ta HAayKOBOI JiSIBHOCTI y cepi KOMI IOTEPHUX

Hayk. Jlucrururina crpsiMoBaHa Ha (OPMYBaHHS CHUCTEMHOTO IiIXOIY O
iHTerpamii MexaHi3MiB 3aXHCTy Ha BCIX eTamax >KUTTEBOIO IHMKIY
MIPOrpaMHOTO 3a0€3MEUYCHHS.

Yomy Mo:KkHA

[Ticns onanyBaHHS TUCHUILTIHU 3100yBay Oyie:

HABYUTHCS * 3HATH Cy4acHi MOZEI 3arpo3 Ta METOIM YIPABIIiHHS PH3UKAMH;
(pe3yabTaTn * YMITH MPOEKTYBATU Oe3MeyHi iHpopMalliiiHi cucTeMu;
HABYAHHS) * 34CTOCOBYBATH MEXaHI3MHU KPUNITOTPaidHOTO 3aXHUCTY;
* 311HCHIOBATH aHaJli3 BPa3IMBOCTEH POrPaAMHUX CUCTEM;
* OOTPYHTOBYBATH BHOIp TEXHOJIOT1i 3a0e3rmeueHHs KibepOe3neKku;
* BUKOPMCTOBYBATH OTPUMaHI 3HaHHS I11]] 4aC BUKOHAHHS HaYKOBUX
JIOCITIJKCHb
SAx MoxkHA HaOyTi 3HaHHS 1 yMIHHS MOKYTh BUKOPUCTOBYBATHUCS Y HAYKOBO-
KOPUCTYBATHCH | JOCHIJIHIN JISUIBHOCTI, MiJl YaC BUKOHAHHS AMCEPTaliHUX poOiT, y mpolect
Ha0yTUMM IPOEKTYBAHHS Ta PO3POOKH 3aXUILEHUX 1HPOPMAaLIHHUX CUCTEM, a TAKOXK Y
3HAHHAMM i npodeciiiHil TisITFHOCTI, OB’ A3aH11 13 3a0e3MeueHHIM Ki0epOe3neKu.
YMiHHAMU
(KOMIETEHTHOCT
i)
Indopmaniiine Cuna0yc.
3a0e3ne4eHHs HopmatuBHI JOKYMEHTH Ta CTaHIApTH 3 iHPOpMaLiitHOT Oe3MeKkH, HayKOB1
nyOuikanii, elIeKTPOHHI OCBITHI pecypcH, IporpamMHi 3aco0u aHai3y
0e31eKkH, MaTepialii eJIeKTPOHHOTO KypCy.
CemecTpoBuii 3anik
KOHTPO.Ib
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