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|. BATAJIBHI BIJOMOCTI

Berynauii icnuT Ha HaBYaHHA A 3700yTTS HAYKOBOTO CTYIHEHS JTOKTOP
dinocodii cmemianpHOCTI 122 «KoOMIT'10TepHI HAyKW» NPOBOJUTHCSA JUISI THX
BCTYIHUKIB, SIKI MalOTh CTYII€Hb Marictpa™.

Ocgitas nporpama «Kowmm’toTepHi Haykn» Biamosigae micii Ta crpaterii KIII
iM. Irops Cikopcbkoro, 3a $KOI CTpAaTeryHUM MPIOPUTETOM YHIBEPCUTETY €
¢yHmameHTamzanis maArotoBkn (QaxiBuiB. OcoOJIMBOCTI OCBITHBOI MpPOTrpaMu
BpaxoBaHi LUISIXOM OOpaHHs BIJMOBIIHUX PO3JALIIB MPOrpaMH BCTYIIHOIO ICIHUTY.
[IpoBeaeHHs BCTYNMHOTO BUMPOOYBAHHS Ma€ BUSIBUTU PiBEHb MIATOTOBKHM BCTYITHUKA
3 00paHoi A1 BCTYNY CHEIaJbHOCTI.

TeopeTnuni nUTaHHS BCTYMHOTO 1CIIUTY MOKHA MOJUIMTH HA IHICTh PO3/ALIIB:

MaTteMaTu4yH1 OCHOBH CTBOPEHHS 1H(OPMAILITHUX CUCTEM Ta TEXHOJIOT1M.
ba3oBi koHUenIi, MO/EII Ta AITOPUTMH IITYYHOI'O IHTEJIEKTY.
[IpencraBnenHs gaHux 1 6a30Bi NPOIECH iX O0OPOOKH.

CtpykTypH, METOH 1 cepeoBuIa 00poOKU 1H(pOopMaIrii.

PosnoninieHi iHTeNEKTyaaIbHI 00YMCICHHS.

HetiponHi Mepexi Ta X 3aCTOCYBaHHS B IHTEJIEKTYyaIbHUX CUCTEMAX.

[Teprri 9oTHpH PO3a1JIM MICTSATh 3arajibH1 TUTAHHS, BIJIIOBIIb HA K1 Ma€ 3HATH

ok ownE

KOKEH CHeIlamicT B raiay3i iHdopmariitnux texHosoriii. OcTaHHi Ba pO3JUTH €
OUTBII OPIEHTOBAHUMHU Ha CIEl1ajbHY MiArOTOBKY BCTYITHHKA.

3aBlaHHsA BCTYMHOIO BHUIIPOOYBAHHS CKJIAJNAETHCS 3 TPhOX TEOPETUYHUX
nuTanb. Jlo eK3ameHaliiHOro OuIeTy BKJIIOYAIOThCS BIAMOBIAHO: 1 NHTaHHA 3
nepuoro adbo APyroro po3auiiB, 2 - 3 TPETbOro abo 4eTBepToro, 3 - 3 M’ SATOro abo
IIOCTOTO.

Bcerynmae BumpoOyBaHHS 31 CHEMIAIBHOCTI MPOBOAMTHCS y (HOpMiI yCHOTO
€K3aMEHY.

TpuBamicTh MATOTOBKM BCTYIMHUKA JI0 BIATOBIAI — 2 akaJeMivyH1 TOAMHH.

Y HacTymHOMYy pO3AUT MPOrpaMu HABEJCHI JIMIIEC TI TEMH 3 3a3HAYCHUX
PO3/LIIB, SIKI CTOCYIOThCS BAKOHAHHS 3aBJIaHb BCTYITHUX BUIIPOOYBaHb.

[ndopmarriss mpo mpaBwiia TpUOMY Ha HaBYAHHS Ta BUMOTH /IO BCTYITHHUKIB
oCBITHBOI mporpamu «Komm’roTepHl HayKuW» HaBedeHO B po3aun «Bctynm 1o



acmipaHTypu» Ha BeO-cTOpiHII acmipantypu Ta Jokropantypu KIII im. Irops
Cikopcbkoro 3a nocuaanasm https://aspirantura.kpi.ua/

*BianosigHo aon.2 Po3ainy XV 3akoHy Mpo BULLly OCBITY BuMLLA OCBiTa 3a OCBITHbO-KBaNidiKaLiNnHUM
piBHEM cneLianicTa NPUPIBHIOETLCA A0 BULLOT OCBITU CTyNeHA marictpa

1. TEMU, 1O BUHOCATBHCS HA BCTYIIHE BUITPOBOBYBAHHSA

1. MareMaTH4Hi OCHOBH CTBOpeHHH iHpopMaliiHUX CHCTEM Ta TEXHOJIOTIH
1.1. Teopis rpadis.

O6xin rpadiB. Tlomyk BrimO Ta BHHMp. AJTOPUTMH 3HAXOHKCHHS
Halikopotmioro nuisixy B rTpadi. IlpobGrema i3omopdizmy rpadis. Eimeposi Ta
ramuIbTOHOBI rpadu Ta ix BrnactuBocTi. [lmacki Ta turamapui rpadu. Teopema
Eiinepa. Bimapue nepeBo momyky. Moro 3actocyBaHHs. 30anaHCoOBaHE JIEpEBO.
He3anexxHi MHOXMHU BeplIMH rpada, KIIKH, [apoCHoJydYeHHs. BepinHhae
nogapOyBanHs rpadis. Teopema XelByna.

1.2. Teopis arroput™miB
Teopist NP-noBHux npo6siem (Teopiss NP-moBHOTH). YTOUHEHHS adropuT™Ma 1o

Trropinry. YTouneHHs anropurMa no MapkoBy. PexypcuBHi pyHkiiii. PekypcuBHi Ta
PEKYPCUBHO-3/11Y€HHI MHOKHHH, 1X BJIACTUBOCTI Ta BIAHOILIEHHS. Teopis 3BeIEHOCTI.
CmiBBignotmienss kiaciB P 1 NP. Teopema Yepua.

1.3. Teopist rpamaTuK Ta (POPMAJIBLHUX MOB
Busnauenns ta xinacudikais (3a XoMcbkuM) GOpMaTbHUX MOB Ta TPaMaTHK.

BiacTuBOCTI KOHTEKCTHO-BITILHMX TpaMaTHK Ta iX BHUKOpUCTaHHSI. KOHTEKCTHO-
BIIbHI MOBHM Ta aBTOMATH 3 MaTreMaTHYHOIO IaM'sSTTi0. KOHTEKCTHO-3alIeKHI
rpaMaTHKH Ta iX BJIACTHBOCTI. I'pamMaTHKHM IsI MANIMHHOTO aHAJI3y MPHUPOIHBOT
MOBHU. MOBH MpOTrpaMyBaHHSA K (OpMabHa MOBA.

1.4. Teopis iMOBIpHOCTE, MATEMATHYHA CTATUCTHKA TA MOTOKH
nojin

HenepepBHi BUNIaAKOBI BEIMYMHU. IMOBIPHICHI XapaKTEPUCTUKU HETIEPEPBHUX
BUMAAKOBUX BeanduH. LlenTpanbHa rpannyna Teopema. Teopema bepHyiuii Ta 3akoH
"Benukux yucen". CTaTUCTUUHA nepeBipka rinore3. OaHodakTopHuil qucnepciitHui
aHamiz. Meroq MakcHUMaldbHOI MpaBAONOaIOHOCTI. [HTEepBajgbHE OIIHIOBAHHS
napameTpiB. IlyacoHoBi moroku momiid. ['panuuna Tteopema mjis MapKOBCHKHX
MIPOIIECIB.

1.5. Teopis npuiiHATTS pilieHb
3amaua TPUUHATTA pimieHb. biHapHi BigHOMIEHHA HAa (QYHKIIAX BHOODY.

Metoau po3B'si3yBaHHS 3aJad OaratokpuTepiagbHOi onTuMizamii. MexaHi3M
KOJIEKTUBHOI'O IPUUHATTSA pillieHb. ['0JI0CyBaHHS Ta KOJIEKTUBHUNA BHOIP.



1.6. HocaigxenHsi onepamii
Jliniine nporpamyBanHs (JIIT). Cummnekc-meron. J[lBoicricts y JIIL

Tpancnoptai 3amaui JIII. quckperna ontumizaiig. Knacudikaiis 3amad 1ucKpeTHOT
onTuMizallli. YMOBH, 110 MIPUBOATH J0 3a7a4 JUCKPETHOI onTuMizallli. MeTo ruiok
ta rpaHuik. Meton ['omopi. Meton muHamiuHOrO TporpamyBaHHs. HemiHiitHe
nporpamyBaHHs. Metoq MHOKHUKIB Jlarpanxka Ta Teopis aABoictocti. Teopema KyHna-
Takepa. Metonu po3B's3aHHs 3aaau O0e3 oOMexeHb. MeToau po3B's3aHHS 3a1ay 3
OOMEXKEHHSIMHU.

2. ba3oBi koHuenuii, Moaesi Ta AJITOPUTMHU IITYYHOT 0 IHTEJIEKTY
2.1. IHTejIeKTYyaJIbHI AJITOPUTMH MOLIYKY
@dopmManizaiis MOCTAaHOBKM 3ajgadi B mIpoctopi craHiB. Crpaterii ciinmoro

nomryky. Irepamiitne mnornubineHHs. OcoOMMBOCTI,  MepeBard 1 HEAOTIKH IUX
cTparerid. OyHKIIi, Kl COPAMOBYIOTh Momyk. Kiacudikaiis MeToniB MOLIYKY 3a
cTpareriimu o0xoay rpada npocropy craniB. Ctparerii eBpucTHUHOrO nouryky hill-
climbing, best-first search, A*. XapakTepuCTHKH OI[IHIOBAJbHOI  (DYHKIIII:
MOHOTOHHICTh, JIOMYCTHMICTh, 1H(QOPMATUBHICTh. A™*-aJITOPpUTM EBPUCTUIHOTO
nomyky. Teopema nomyctumocti. KoHIIenI[is i OCHOBHI MOHATTS TOIITYKY METOJI0M
penykuii. Po3outts 3amau Ha migzanadi. AND/OR-rpadu. IrpoBi nepeBa moinyky.
[Tomryk mo nepeBy rpu 3 OCHOBHHM BapiaHTOM. MIHIMakCHUI aJrOPUTM MOLIYKY Ha
IrpoBUX jepeBax. MeTos anbda-6eTa-BiACiueHHs.

2.2. Mopeuni npencraBjienHsi 3HaHb. ExcniepTHi cucremu
OcHOBHI MojieNli MPEACTABICHHS JaHUX 1 3HaHb. ba3oBa apxiTekTypa

excrieptHoi cuctemu (EC). Po3poonuku 1 kopuctyBaui EC. IIpeacraBieHts 3HaHb Ha
OCHOBI TpoAyKIliHOT Mozem. KommoHeHTH mTpoayKIiiHOiI cuctemu. MexaHi3m
dbopmyBaHHsT BUCHOBKY. [IpsimMuii Ta 3BOpOTHIN JIAHIIOXKKH (POPMYBaHHS BUCHOBKY.
Crpaterii po3B’s3yBaHHS KOH(IIKTIB B MPOAYKIIHHIA cuctemi. Dopmaizaris
JOTiYHOI MOJENI TpeACTaBleHHs 3HaHb Ha MoBi1 Prolog. ®pasu Xopua. ®akrtw,
npaBuwia Ta nutaHHs Prolog. Konueniis ceManTuyHux Mmepex. DyHIaMeHTaIbHI
BITHOIIICHHS, $5IKI BUKOPUCTOBYIOTBCS B CEMAaHTHYHHX Mepexkax. MexaHizm
ycnaakyBaHHsi BinactuBocted. Konueniisa ¢perimoBoi mozeni. Ctpykrypa ¢peiima.
[Ipuennani nponeaypu, sKi BUKOPUCTOBYIOThCA Yy (periMoBiit Mozemi. Crnocobu
OTPUMAaHHS 3HAYEHHS CJIIOTOM.

2.3. TexHoJorii Ta MeTOAN 00YNCIIOBAIBLHOIO iIHTEJEKTY
OCHOBHI BJIACTUBOCTI CHCTEM IITYYHOTO IHTENEKTYy. 3arajbHl IOHSATTS

obuucmroBanpHoro iHtenekry (OI). Texwuomorii 1 mMerogm 0OYMCITIOBAIIBHOTO
IHTEJEKTy Ta iX 3arajbHa Xxapakrepuctuka. [Tpuknaani 3agauqi Ol.



ba3oBi KoOHIeMNIiT MalIMHHOrO HaBuyaHHA. [lapagurmMu HaBUYaHHA HEHUPOHHUX
Mmepex. bararomapoBuii mepcentpoH. MeToj 3BOPOTHOTO MOIIUPEHHS MOXHOKH
Backpropagation. ITpuniun camoopranizariiii. Hefiponni mepexi Koxonena. bazosuit
anroput™m  camoopranizamii mepexxi Koxonena. MoaudikoBaHni — anroput™Mu
camoopranizanii Koxonena. 3acrocyBanus mepexk Koxonena. PexypeHTH1 HeilpoHHI
Mepexi Xondinga ta XemiHra: apxiTeKTypa, OCHOBHI BJIACTUBOCTI 1 3aCTOCYBaHHS.

I'enernuni anroputmu (I'A), ocHoBHI omepatopu ['A, BracTuBOCTI Ta chepu
3actocyBaHHA. BuOip cTpareriunux napamerpis ['A.

EBoumroriiiine mporpaMmyBaHHsI, €BOJIOIIAHI alTOPUTMH, CIOCOOM peamizaiii
OCHOBHHX OTIEPATOPIB Ta 3aCTOCYBAHHS B 33Ja4aX MITYYHOTO IHTEICKTY.

3. IIpeacrasieHHst JaHMX i 0a30Bi npouecH ix 00poOKH
3.1. Meroau Data Mining

Buxopucranns meroniB Data Mining st oOpoOieHHsI BEJIMKUX 3a o0csAramu
JaHUX B 3ajJayax KjacTepusallii, CerMeHTallli, lepapXiyHoi KJacTepu3allii,
Kiacudikalii JaHux, TporHo3yBaHHs. Perpeciitni aepesa. [IpaBuia acoriaiiii.

3.2. InTerpauiss JaHux

InTerpanis nanux (data fusion and integration, mashup) — Habip MeTO/IB, 1110
JO3BOJISIIOTh TOEIHYBAaTH PI3ZHOPIAHI J1aHl 3 PI3HUX JKEPEN 3 METOI YTOYHEHHS
OCTAaTOYHHUX PE3yJbTaTIB aHATI3Y.

3.3. Kareropu3zauis Ta 30araueHHsi BIAIKPUTHX JaHUX

Kareropmzaris ta 30aradenns Biakputux ganux (Crowdsourcing, Open Data)
MIMPOKHUM KOJIOM HEBIJOMHUX OC10, SIKI MPAIIOI0Th Ha «[POMAJICBKUX» 3acajax.

3.4. [IpocTopoBuii anaJi3

[Ipoctoposuii anami3 (Spatial analysis) — MeTou, B IKMX BUKOPHCTOBYIOTHCS
BiJIOMOCTI T€OMETpHUYHI, TeorpadivHi Ta iH.

3.5. Knacrepuuii ananis

Oco06yimBOCTI Ta MpooOIeMU caMOHaBUaHHs (KJ1acTepHoro aHamnizy). Kpurepii ta
METPHUKHU KJIacTepHOro anamizy. Kmacudikarliss anropuTMiB KIACTEPHOTO aHATi3y.
JucniepciiiHuii Ta i€papxiyHUW METOAM KiacTepHoro anamizy. HediTki Metoau
KjJacTepHoro  aHamizy. HewiTkumii anroputm  kiacrep-aHam3y — K-cepennix.



3HAXOKEHHSI TIOYATKOBOI'O pO3TAIyBAaHHA LIEHTPIB HEHPOHIB caMOOpraHizalii.
ANropuTMu NIIKOBOTO Ta PI3HULEBOro rIpynyBaHHsA. Heuitkuil  anroputm
kiaactepHoro asanizy I'ycraBccona-Keccenss Ta i#oro BiactuBocti. PobactHi
QITOPUTMH aJJAITUBHOTO KJIaCTEp-aHaTI3y.

3.6. BizyaJi3anisi BeJJMKHX MAaCHBIB JaHUX

Bigyamizanis BeJMKUMX MacuBIB JaHUX: Jiarpamu, rpadiku, rpadu,
JEPEBONOAIOH] KapTH, KapTorpaMu, cIreliagizoBaHuii iHcTpyMeHTtapii (Tableau
Public, Gephi). KepyBanns 3D npykom.

3.7. AHaii3 Ta 00po0Ka HECTPYKTYPOBAHUX JAHHUX

AHanmiz Ta 00poOKa HECTPYKTYpOBaHUX [I@HUX: CIIOBHHKM TEpPMIHIB,
IHIEKCYBaHHA JaHUX, paHXUPYBaHHS JaHUX, MOJENl JOBIpM [0 JaHUX,
Kiacudikalis, Kiactepusallis Ta moOy0Ba acoIiaTUBHUX MTPaBUIL.

3.8. [IpeameTHO-0OpicHTOBAHI iH(popMaliiiHI 0231 JaHHUX
[IpenmeTHO-OpieHTOBaHI IH(POpMaNliiHi 0a3u nanux Data Warehausig.

3.9. O0uuc/ieHHs JeCKPUINTHUBHUX CTATHCTHUK /JIs BEJIMKHX OOCSAriB JaHHUX:
YacTOTH, CEpEelHl, CTAaHAApPTHI BIAXWJIEHHS, MEAlaHW, KBapTWIlI — Ha NOpHUKIaal

STATISTICA Big Data Analytics.
3.13. baiieciBcbKi Mepe:ki

OcHoBHI TOHATTA Mepex baiieca. Bumm 1 tumm mepex baiieca, mertonuka
noOyoBu OaifeciBCbKkUX MepeK. OIIHIOBAaHHS CTPYKTYpU 1 TapaMeTpiB MEpex.
Meroan ¢opMyBaHHS WMOBIPHICHOTO BHCHOBKY y Oal€CIBCBKUX MEpEkKax.
JuHamiyH1 6Gall€ciBCbKI MEpPEXi — MOHATTS, MO0Y/1I0Ba Ta 0COOJIMBOCTI 3aCTOCYBAHHS.
Henoniku 1 nepeBarn 6aleciBCbKUX MEPEXK.

3.14. Y3arajbHeHi JiHiliHi Ta cTPYKTYpHI Mogei

ToukoBi Ta IHTEpBaJbHI METOAM OLIHIOBAaHHS HEBIJOMHUX NapameTpiB
MaTeMaTUYHUX Mojenel. baileciBCbki METOAM OLIHIOBAaHHS HEBIIOMHUX MapaMeTpiB
MaTeMaTHYHUX MoJjenei: itepauiitHi metonu MonTe-Kaprno. Kpurepii anekBaTHOCTI
OaileciBCbKUX Moelel. AHami3 epeKTUBHOCTI OaileCIBCHKOTO BUCHOBKY.

3.15. IndopmaniiHO-aHAJITHYHI CHCTEMHU

OzHauenHsa 1HpopMmauiiHo-aHamiTuuHoi cucremu (IAC), enementu I[AC;
iHpopmaniiina texnosoris. IlocnaigoBHicTh mpoekTyBanHa 1 peamizauii IAC. JIBi



mozeni mpoektyBaHHs 1 peamizamii [AC. IndopmariiiHi cxoBuIIa Ta BITPUHH.
KopniopaTusHi iHdopMaliitHO-aHATITUYHI CUCTEMH.

3.16. Indopmaniiini cucremu niaATpuMKu npuiiHATTA pitens (ICIIIIP)

OzHaueHHsa Ta npusHaueHHs. Apxitekrypa [CIIIIP, npusHaueHHs OKpemMux
nigcucteM. Tunu ICIIIP. 3acTtocyBaHHS NPUHUMIIB CHUCTEMHOIO aHali3y Mpu
npoekTyBaHHi Ta peamizanii ICIITP.

3.17. Metoa rpynoBoro ypaxyBanus apryMmeHtiB (MI'YA)

OcHoBH1 11ei MI'YA. Anroputmu MI'YA. JlenyKTUBHMI Ta I1HIyKTUBHHIA
OiAX0AM A0 MnpoOsieM MNpUMHATTA pimieHb. (OCHOBHI  HPHUHIIMIH MI'VA.
3HaXO/KEHHs MOJENl ONTUMAalbHOI CKJIagHOCTI. baratopsmHi (moJiHOMiaJIbHI)
anroputMu MI'V A, MeTo/iu iX napaMeTpuyHOr0 HaBYaHHS Ta BIACTUBOCTI.

3.18. Heuirkmii metoqn MIT'YA

Heuitkuit meroq MI'YA, iioro BiacTuBOCTI. I[HTepBajibHA MOJZENb perpecii.
Anroput™m HewiTkoro MI'VA. MI'YA 3 pi3HUMH BHUJaMHU YacCTKOBHX OIUCIB:
opToroHaibHi nosiHoMu Yebumesa, psau @yp’e, moneni APKC.

ApnanTanis mojenei, orpuManux 3a jgonomororo HMI'VA. 3acrocyBaHHs
anroputmiB MI'Y A B 3aa4ax nIporHo3yBaHHsI €KOHOMIII Ta (iHaHCOBIN cepi.

4. CTpyKTYpH, METOAH i cCepeaoBUILA 00poOKHU iHGopMmamii
4.1. Konuenuisi po3noaijiecHuX 004uCIeHb

KoHneniris ta MOHATTS PO3MOAUICHOI OO0YHMCTIOBANBHOT cucTteMu. OCHOBHI
3ajayl  pO3MOAUICHMX  OOYMCIEHb:  TPO30PICTh,  BIAKPHUTICTh, T'HYYKICTb,
po3mmproBanicTh. Konmemnirisi mpo6iiemHo-opienToBanux cepenosui] (PSE, Problem
Solving Environment).

4.2. CyuacHi  apxiTeKTypH  BHCOKONPOAYKTHMBHHX  PO3NOAJICHHX
004YMCII0BATBHUX CHCTEM

BucokonponykrusHi o6uncinenns (HPC). PiBai mapanenizmy. SISD, SIMD,
MIMD, SISD. NUMA Tta UMA noctynu no nam'sti. @ynkmionansai 6moku CPU.
Meronu HanamrtyBaHHs npoayktuBHocTi HPC.

4.3. TexHosorii Ta mnporpamHe 3a0e3leYeHHA BHCOKONPOAYKTHBHHX
po3noaiJieHuX 009U CIIOBAJTBLHUX CHCTEM.



MapReduce: meTomos0risi 1 TEXHOJOTISI poO3NOJUIeHUX obuucienb: FEran Map —
nonepeaHboi 00pooku; Eran Reduce — 3roptku pe3ynbTaTiB; NpUKIaau QyHKITIH.

Beryn no cucremu Hadoop: ocnoBHi mpuniunu Hadoop, xommonentu Hadoop,
po0oTa 3 HepelALIMHIMU JaHUMU, NpuKiIaau Bukopuctanus; MapReduce B Hadoop.
O06pobka nanux B peaapbHoMy yaci (Storm, Spark, Impal).

4.4. OcHOBHI MoJeJ1i B3a€EMO/il po3noAl/IeHHX 00’ €KTIB

OcHOBHI MoOJienl B3aeMOAIl PO3MOAUIEHUX OO0’€KTIB, CEPBICHM MPOMIKHOTO
piBHA. Mojenb «KIIE€HT-CEPBEP», «UEHTPAIBHUN KOOPAMHATOP» 1 «PO3MOALICHE
y3rojukeHHs» JloriyHi piBHI Ta BapiaHTH apXITEKTypd. BepTukanbHuil 1
TOPU30HTAIBLHUI PO3MOJILIL.

4.5. Konuenuii B3aemoii mporpaMHUX KOMIIOHEHTIB:

OOMIH TMOBIIOMJIEHHSIMH, BHUKIUK BIJJAJIEHUX KOMIOHEHTIB. CucremMu uepr
NOBIJOMJIEHb, BUKIUK BiganeHux npoueayp (RPC). Mogenb BUKIMKY BiJJaleHHX
meroAiB (RMI).

4.6. KomyHikauiiiHe cepeaoBullle PO3NOALICHUX KOMII'IOTEPHUX CHCTEM:
npoOiemMu oprasizailii, 3acTocyBaHHA 1 BHOOpy. BukopucranHs Ta yrnpaBiiHHS
pecypcaMu KOMIT'IOTEPIB Yy PO3MOJUIEHUX cucTeMax. [ImaHyBanbHUKH PO3MOALTY
3aBAaHb B PO3MOIITICHUX 1HPPACTPYKTypax.

4.7. Po3noaijieni 0a3u Janux

Osznauenna 1 BuactuBocTi posnoauieHux bJl (PB/). BepruxkanbHuit i
TOPU30HTATBHUN PO3MOLT faHuX. Po3moiiaeHi Tpan3akinii. 3ade3neueHHs MUTICHOCTI
nanux. O6poOKa po3NMoAUICHUX 3aIUTIB.

4.8. Po3noaineni inppacrpykrypu Ha 0asi I'pin/Xmapu

O3HaueHHS 1 OCHOBHI BJIACTUBOCTI XMapHHUX CHCTEM, iX IepeBary Ta HEJIOIKH.
PosropraHHs TporpaMHMX CHCTEM B XMapHHUX CEPEAOBHINAX 3 BHKOPHUCTAHHSIM
npuHiuniBe  nodynoBu REST  apxitektypu. Xwmapua mmatdopma Heroku.
Oco6muBOCTI B3a€MO/I11, BIAIMIHHOCTI 1 CIIUTBHI pUCH 3 piteHHssMu Amazon, Google,
Microsoft.

4.9 Web-TexHouorii 1j151 mo0ya0oBH KopnopaTuBHUX iHGopMamiiiHMX cHCTEM

Texnomorii miargopmHoi HezanexHocTi. Texwuonorii Java/J2EE Ta .NET.

bararomankoBi apxitektypu Web-cuctem. Metomoinorisi ctBopenHs Web-cucrtem
MVC (Model-View-Control). Texuosorii po3pooku Web-cucrem (CGI, mosa PHP,



cepBietu, cepBepHi ctopinku JSP/ASP, Java Bean, AJAX). MoBa Ta TexHoJoOrii
XML (XML, XSL, DTD, XML Schema, XML Query, XML Encryption Ta iH.)

5. Po3noaiJieHi iHTe1eKTyaJIbHI 004HCIEHHSA
5.1. TexHouorii miATPpUMKH napajeJbHUX 00U CIeHb

[aTepdetic nepenayi norigomiens MPI. baraTonorokoBa Mojies porpaMyBaHHs Ha
mifcTasi 610mioTrekn OpenMP. 3acobu  mocTymy 110  KJIacTepiB  CHUMETPUYHHUX
MyJbTUIIpoOIecOpiB 1 cepenoBuia ['pia, noegnanns OpenMP 1 MPI. Bipryanizaiis
HAa OCHOB1 KOHTEMHEPIB 1 BIPTyaJbHUX MAILIMH: BIAMIHHOCTI, I€pEBAru, HEJTOMIKH.

5.2. IncTpyMeHTAJIbHI 32C00H CTBOPEHHS 0araToJIAHKOBHUX PO3MOALIeHUX
J0JAATKIiB

Texnouorii: MIDAS, RPS, CORBA Ta inmm. Komnonentna mojens .Net Framework
K TuiatrgopMa IpOMDKHOrO piBHA. Po3mojiieni obGuucieHHs Ha minatdopmi .Net
Framework. IHTepHeT sK cepemoBHILE CHOUIBHOIO MPOEKTyBaHHA. PosmnopineHi
oOuHuCIIeHHs 1 CXOBHUILA AaHUX. ,,BipTyamizauis” KOMI IOTEPHHX PECYpCiB PI3HHX
THUIIIB.

5.3. CTBopeHHs pO3NOALICHUX A0AATKIB HA 0a3i TeXHOJIOTiiI BeOd-cepBiciB

[To6ynoBa BebO-cepniciB Ha miargopmi ASP NET. Ily6mikaiisi BeG-cepBiciB.
BrnpoBamkeHHsI TEXHOJOT1 CEMaHTUYHUX BEO-CEPBICIB B PO3POOKY Ta IHTETpalliio
1H(OpMAaIIHHUX CHCTEM PI3HOTO MPU3HAYCHHS.

5.4. Cepsgic-opieHTOBaHAa NapaJurMa nporpaMmyBaHHA

CeMaHTHYHUHN CEPBIC-PEECTP, BUKIIUK CEPBICY Ta B3aEMOIIS 3 HUM, Y3TOJKEHA
B3a€MO/I1s1 CEPBICIB, MOJIEJI CEPBICIB, €BOJIIOLISl apXITEKTYPH CUCTEM CEPBICIB.

5.5. Cepsicu Ta iX iHTeJIeKTyaJlbHA B3a€MOJis

Konremniist Mikpo- 1 TpiJi-CEpBICiB; cepBiCH POOOTH 3 MpUIaIaMU, CEHCOPaMU
(IaTepueT peueit), 0a3010 3HAHbB;, cepBicH OI3HEC-TIPOIECIB Ta iX CYMPOBOIKCHHSI.
[Tomryk cepBiciB B Mepe:Ki 3a 3aUTOM KOPUCTYBaya 1 OMMCOM CEpBICY B peno3uTapii.

5.6. OuroJorii

Onronorii 1 OHTOJOTIYHI cucTeMH. MoBH 1 3aco0uM TIpeACTaBICHHS
OHTOJIOTIYHUX 3HAHb. BHKOPHUCTAHHA  OHTOJOTIYHOI  OJIM3BKOCTI, CTYIEHS
3a/10BOJICHHS] (PYHKLIOHAJIBHUX 1 HEQYHKI10HAIBHUX BUMOT.



5.7. ba30Bi apXiTeKTypH cepBic-OpPi€HTOBAaHUX CHCTEM

[[TabnoHM B3aeMOJli MK CEpBICAMU THILY «3alUT-BIANOBIIbY, «ITyOJIKaIls-
nignucka», abo 3mimani. IIpoekTyBaHHSI CepBIC-OpPIEHTOBAHMX CHUCTEM Ha 0asi
00’€THaHHS OHTOJIOTO-OPIEHTOBAHOIO 1 MOJIEIILHO-KEPOBAHOTO TT1IXO01B.

5.8. IIporpamHi areHTH i MyJIbTHAI'€HTHi CHCTEMHU.

[IpoekTyBaHHs 1 peami3alisi areHTiB 1 MYyJIbTHAar€HTCHbKUX  CHUCTEM.
3acToCcyBaHHS areHTIB B CEPBIC-OPIEHTOBAHUX CUCTEMAX.

5.9. AHaJi3 CTATHYHHUX i JUHAMIYHMX PEKUMIB CKJIATHUX CUCTEM

MartemaTiyHa OCHOBa CEpBICIB aHai3y CTAaTUYHUX PEXUMIB (METOIU
HrroToHa, motryky KpuBO1 pillleHHs TOIIO) 1 aHATI3y NUHAMIYHHUX PEKUMIB (METOIH
I'ipa, bpaiiTona Ta iHOI 17 pO3B’sI3aHHA HEABHUX JU(EpEHLIaTbHUX PIBHSHb)
CKJIQJIHAX CHCTEM TPHU iX MEpeKeBOMY MPOEKTyBaHHI.

5.10. AHaxi3 4yTJMBOCTI CKJIAJHUX CHCTEM

MartemaTiyHa OCHOBAa CEpBICIB aHai3y YyTJIMBOCTI (METOAM MPHUETHAHUX
CXeM 1 MojeNei dYyTIWBOCTI) 1 TMapaMeTpU4HOi omTuMizamii (rpaai€HTHI,
KBa31HbIOTOHIBCHKI METOAM 1 METOJ 3MIHHHUX MOPSAKIB) CKJIAJHUX CHUCTEM NpPH IX
MEpPEKEBOMY MTPOEKTYBaHHI.

5.11. Po3B'si3aHHsl 0araToKpUTepiaJibHUX 3a/1a4 NPU MepPeKeBOMY
NMPOEKTYBAHHI CKJIAJIHUX CHCTEM

MartemaTuyHa OCHOBa CEpBICIB PO3B'I3aHHS OararoKpurTepialbHUX  3aaay
ontumizauii (ITapeTo-onTumManbsH1 po3B‘sA3KM, MIHIMAKCHI METOJIN).

6. HeliponHi Mepeski Ta iX 3acTOCYBAHHSA B iHTEJIeKTYaJIbHUX CHCTEMAaX
6.1. ba3oBi NoHATTA

Heliponni wmepexi (HM). Anroputmu HaBuanHsi. Heiiponna wMepexa
BackPropagation. Apxitexktypa. MatemaTtuuauii onuc (yHKIIOHYBaHHS HEWPOHHOI
mepexi. BmactuBocti HM BackPropagation 1 anropuTMu HaBYaHHSI TpaJl€HTHHM,
TEHETUYHHI Ta CIPSKEHUX IPAIIEHTIB Ta 1X NOPIBHAIBHUI aHaII3.

6.2. PexkypeHTHI HeHpOHHI Mepe:xi

Heiiponni mepexi Xondinga Ta XeMidra, ix BIaCTUBOCTI Ta 3aCTOCYBaHHS.



6.3. HeiiponHni Mepe:xi 3 camoopraHnizauiero

3maranbHe HaBuaHHs. Heijponna wepexa T. Koxonena. ApxiTekrtypa,
¢ynkuii, 6a3zoBuil aiaroputm camoHaBuyaHHs Koxonena. Mopaudikanii 6a3oBoro
anroputMy Koxonena. 3actocyBaHHs Mepex 3 camooprasizaiiero. CaMooprasizyroui
kapTu o3Hak KoxoHeHa Ta ix 3acToCcyBaHHSI.

6.4. AIropuTMH HABYAHHS HA OCHOBI CTATUCTUYHOI TeOPil NPUHHATTA PillieHb
VIMOBIpHICHI aNTOPUTMU aJanTallii Ta HAaB4aHHs. Y MOBH 301)KHOCTI.
6.5. @opMmyBaHHS HEYITKOT0 BUCHOBKY

3aranpHa XapaKTEpUCTHKA CUCTEM (OPMYBaHHS HEYITKOTO BHUCHOBKY Ta ix
knacudikaiig. OCHOBHI anroputMu (popMyBaHHS HEUITKOrO BHCHOBKY — MawmmaaHi,
Hykamoto, Cyreno ta Jlapcena. Metoau nedazudikaiiii B cucTeMax HEYITKOTO
BUCHOBKY. (OCHOBHI BJIaCTUBOCTI CHUCTEM 3 HEUYITKOK JIOTIKOK Ta 00JiacTi ix
3aCTOCYBaHHSI.

6.6. HeuiTki Heiipomepe:xi

ApXITeKTypa, BJIACTUBOCTI Ta TpajieHTHUN anroputM HaBuaHHs ANFIS.
Heuitka neiipomepexa TSK. Apxitekrypa, GyHKLUIOHYBaHHA, TOPUAHUI alrOpUTM
HaBYaHHs. 3acTocyBaHHA HeuiTKuX Helpomepex ANFIS ta TSK.

Kackagni Heo-(a331 HEMpOHHI Mepexi. ApXITEKTypa, aJrOPUTMH HaBYaHHS,
BrnactuBocTl. [10punHi MI'Y A-Heo-(a33i HeWpoHHI Mepexi iX BIACTHBOCTI Ta
3aCTOCYBaHHS.

HeuiTka neiiponna mepexa st knacugikanii NEFClass ta il Mmoaudikarii.
ApXITeKTypa, aIropuT™M TeHepyBaHHs 0a3u TMpaBWJ Ta HaBYaHHSA (QYHKIINA
HaAJEKHOCTI. AHamni3 HenomikiB HeuiTkoi Hedpomepexi NEFClass, monudikoBana
cuctema NEFClass-M, ii BracTHBOCTI Ta alropuTMU HaBYaHHS (TpaJi€HTHHIA,
CIPSDKCHUX TPAJIIEHTIB Ta TCHETUYHUMN ).

3acTocyBaHHA HEYITKMX HEWpPOMEpEeK B 3aJadax po3Mi3HABaHHA Ta
Kkiacudikaii B eKOHOMIIII 1 TEXHIII.
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IV. PEUTUHT'OBA CUCTEMA OLIIHIOBAHHA BCTYIIHOI'O
BUITPOBYBAHHA

1. ITouaTkoBHI peUTHHT abiTypieHTa 3a €K3aMEH PO3PaXOBYETHCS BUXOMYH 13

100-6anpHoi mkanu. [Ipy BU3HAYEHHI 3arajlbHOTO PEUTUHTY BCTYITHHKA TOYATKOBUHN
pEeUTHUHT 3a ek3aMmeH mnepepaxoByercs y 200-0anbHy IIKaly 3a BIANOBITHOIO
tabmnuiero (1m.4) .

2. Ha ex3ameHl aOITypi€HTH TOTYIOTbCS JO YCHOI BIANOBIAlI HAa 3aBAAHHS

€K3aMEHaLIHHOTO OLIeTy.

KoxHe 3aBgaHHs KOMIUIEKCHOTO (paxOoBOT0 BCTYITHOT'O BUIIPOOYBaHHS MICTUTh

TpU TeopeTuyHl nuraHHs. llepun aBa NUTaHHA € 3aralbHUMHU 32 Taly33l0


http://michaelnielsen.org/
http://neuralnetworksanddeeplearning.com/
http://www.dkriesel.com/en/science/neural_networks
http://deeplearning.net/tutorial/deeplearning.pdf

iHpopMaiiHuX TexHojdorid. (OcTaHHE TIMTaHHS OPIEHTOBAHE Ha CHELlaJIbHY
HiArOTOBKY BCTYITHHUKA.

KoxHe 3 mepmmx JBOX MUTaHb OIIHIOEThCS Y 30 OaiB 32 TAKUMH KPUTEPISIMU:

- «BIAMIHHO», TIOBHA BiAMOBiAL, He MeHIIe 90% mnorpiOHOI iHpopmarii — 27-30
0aJiB;

- «a100pe», JOCTaTHLO IIOBHA BiAMOBiAL, He MeHIIe 75% moTpiOHOT iH(popMarlrii
(mpumycTUMi He3HAYH1 HETOYHOCTI) — 23-26 OaniB;

- «3QJI0BUTBHO», HEMOBHA BINANOBiAb, He MeHIe 60% moTpiObHOI iHOpPMaITi
(B1MIOB1JIb MICTUTH MEBHI HeoMiKK) — 18-22 Oanu;

- «HE3aJ0BLIILHO», BIJMOBI/Ib HE BIAMOBIA€ YMOBAM JI0 «3aJ0BLIILHO» — () OaiB.
Tperte nutanus oriHoeThesa y 40 O6altiB 32 TAKUMU KPUTEPISIMHU:

- ««BIIMIHHO», TOBHA BiAMOBiAL, He MeHIme 90% moTpiOoHOI iHpopmamii — 36-40
OaJis;

- «ja100pe», AOCTaTHHLO IOBHA BiAMOBIAL, HE MeHIIe 75% moTpiOHOT iH(opmarlrii
(mpunyctumi He3HaYH1 HeToYHOCTI) — 30-35 GauiB;

-  «3aJI0BUTRHO», HEMOBHA BINANOBAb, HEe MeHie 60% moTpiObHOI iHOpMaIIi
(B1ZIMTOB1JIb MICTUTH MEBH1 HEOIIKN) — 24-29 Gartis;

- «HE3aJ0BIJILHOY, BIJMOBI/Ib HE BIJMOBIIA€ YMOBaM JI0 «3aJ0BUIbHO» — () OaiB.

3. Cyma 0amiB 3a BIANOBIJAlI HAa €K3aMEHI NEPEBOAMUTHCS A0 €K3aMEHalliHO1
OLIIHKH 3T1IHO 3 TaOJIHIEIO:

baan Oninka
100...95 Biaminao
94...85 Jlyxe noope
84...75 HobGpe
74...65 3a/10BUIbHO
64...60 JlocTaTHBO
Mene 60 He3anoBinbHo

4. Cyma OaniB 3a BIANOBI HA eK3aMeH1 nepeBoAuThCs 10 200- 6anbHOT IIKaIu
3r1AHO 3 TAOJIUIIEIO:



Tabmuts BiAMOBITHOCTI OIIHOK peiiTHHToBOI cucteMu onintoBanHs (PCO, 60...100) 6anam 200-6ansroi mkamm (100...200)

Orinxa banu Oriaka bann Origka Basu Orinka bamn
PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
ol 102,5 71 127,5 81 152,5 91 177,5
62 105,0 T2 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 1475 89 172,5 99 197,5

100 200,0

V. IPUKJIAJ] EK3AMEHALIMHOI' O BLIETY
®opma Ne H-5.05
HauionanbHuii Texniuynuii yHiBepcuTer YKpainu

«KniBcbknii nositexniynuii inctutyT imeni Iropst Cikopcbkoro»

(moBHE HallMeHYBaHHS BUILOTO HaBYAIbHOI'O 3aKJIaJy)

OcBiTHI# CTYIIIHB doxmop ¢hinocoii

CrientiaTpHICTh 122 Komn tomepHi HayKu

(Ha3Ba)

HaBuanbna gucuumiina Bemynnuu icnum

EK3AMEHALIMHUM BLJIET Ne

1. Ilumanns 1

2. Ilumanns 2

3. Ilumanns 3

3aTBEpAKEHO

I"apaHT O0CBiTHBOI TpOTpaMu

Kuis 2021

Haramis AYIHIEBA



PO3POBHUKMU:

Aywesa Hamanis Mukonaisua, 0.m.u., ooyenm, npogecop xageopu agmomamusayii
NPOEKMYBaAHHSL eHeP2eMUYHUX NPOYeci6 i cucmem

Ilempenxo Anamoniii Ieanosuy, 0.m.H., npog., 6.0. 3as. kagedpu cucmemmnoz2o
NPOEKMyGaHHs.

biowxk Ilempo Isanosuu, 0.m.u., npogh., npoghecop xaghedpu mamemamuyHux
Memo0di8 CUCMEMHO20 AHANIZY

3aiiuenxo [Opiii [lemposuy, 0.m.1., npog., npoghecop xaghedpu mamemamuyHux
MemoOoi8 CUCIEMHO20 AHANIZY

Kucenvog I'ennaditi [[mumposuy, K.m.H., C.H.C., 00YeHm Kagpheopu CUCMEMHO20
NpoeKmy8amnHsl

Lllanosanosa Ceimnana lzopisna, k.m.H., doyenm, 0oyenm Kagheopu asmomamusayii
NPOEKmMy8aAHHsL eHePeMUYHUX NPOYeCis I cucmem



IIporpamy pexoMeHI0BaHO:

BueHoro pajioro TemnoeHepreTHYHOro GaKyabTeTy

I'onoBa BueHo1 pagu

nmpoTokoa Ne

BIJT « » « » 2021 p.

Buenoro pajoro ¢izuko-mMareMaTHyHOro GaKyabTeTy

I'onoBa BueHo1 pagu

MPOTOKOI Ne

BIJT « » « » 2021 p.

Buenoro pajoro akynbreTy 610MeIM4HOI 1HXKEHepil

I'onoBa BueHo1 pagu

MPOTOKOI Ne

BIJT « » « » 2021 p.

Buenoro panoro iHCTI/ITy'Ty MPUKIAAHOTI'O CUCTEMHOT'O aHaJ'Ii3y

I'onoBa BueHo1 pagu

MPOTOKOI Ne

BIJT « » « » 2021 p.

Buenoro panoro gaxynbTeTy NpuKiIaIHOT MAaTEMAaTUKH

l'onoBa BueHoi pagu

MPOTOKOI Ne

BIJT « » « » 2021 p.




