ITPOI'PAMA
BCTYIHOIO iCMHUTY 3i creliajbHOCTI
124 — CUCTEMHUM AHAJII3
JIUISt BCTYNHHKIB OCBITHBO-HAYKOBOI'0 cTYIenst JJoKTop ¢inocodii (PhD)

[IporpaMy BCTYIHOrO BHIIPOOYBaHHs 10 aclipaHTypu 31 cnenjaisnocti 124 —
CUCTEMHHUHN AHAJII3 pospobieHo B 06ca3i nporpaMu piBHs BUILOI OCBITH
MaricTpa 3 JaHoi crieliaibHOCTI Ta pu3HadeHo ocodam, siki 3/100yJ11 BUIILY OCBITY 3a
cryneneM maricrtpa (OcBiTHbO-KBani(iKalifHOro piBHA clielianicTa), Ta siki MaroTh
JIOCTaTHIN piBeHb TEOPETHYHUX 3HAHB, YMIHb, HABUYOK Ta IHIIMX KOMIICTEHTHOCTEH,
JUIA NIPOJIYKYBaHHS HOBHMX i7iel, OBOJIOJIIHHS OCBITHBO-HAYKOBOIO [POIPAMOIO
HIFOTOBKM  37100yBada BHIOI OCBITH CTyNeHs jokropa (ijnocodii, a TaKox
[IPOBEJICHHS BJIACHOTO HAYKOBOI'O JIOCHIKEHHS, PE3yJIbTaTH SIKOro MaloTh HAYKOBY
HOBH3HY, TeOpeTH4YHe Ta/abo MNpaKkTHYHe 3HauyeHHs. BeTynnuk J10 acuipantypu
[OBMHEH NPOJIEMOHCTPYBATH IIOBHOTY 3HAHB KaTEroOpiMHO-IIOHATIHHOIrO amnapary,
HOBUX TMIJIXOMIB JIO TPAKTYBaHHS OKPEMHX I[IOHATh, KaTeropiii Ta TepMmiHiB,
pO3yMiHHs IXHBOI CyTHOCTI, @ TaKOX 3HAHHS TEPMiHOJIOTII, 3aKOHOMIPHOCTCIA,
METOJIiIB  CHCTEMHOTO  aHajizy. BCTyNHHK /10  aclpaHTypd  [IOBHMHEH
[IPOJIeMOHCTPYBATH  3[aTHICTh aHajli3yBaTH npoOjieMy Ha OCHOBI CHCTEMHOIO
[1/IX0/ly, NOKa3aTH 3HAHHA 3 MAaTeMAaTHYHOIrO MOJIC/IIOBAHHS, Jliala3oH BOJOJIHHS
BMIHHSMH ¥ HaBUUKAMM KOPUCTYBaHHs HOBITHIMH iH(OpMAIIHUMU TEXHONOTIAMH,
METOJIMYHY TPaMOTHICTB, 30KpeMa c(OpMOBaHICTh KOHCTPYKTHBHO-IUIAHYBAJIbHUX,
POCKTYBAILHUX, KOMYHIKATUBHO-HABUAIBHMX 1 JIOCHIIHMILKKX  yMitb. Pisetb
31alTb, YMiHb | HABUYOK BCTYIHHUKIB /10 ACIIPAHTYPH OLIHIOEThCs OanaMmu BIIOBIJHO

JIO KpUTEpIIB OLIIHIOBAHHS.



[TPOBEJIEHHSA ICTIUTY

Berynuuit icnut 3i cremianshocti 124 — CUCTEMHUM AHAJI3 s
BCTYITHUKIB OCBITHBO-HAayKOBOI'O cTyreHs JIokTop ¢inocodii (PhD) nposoautecs y
BUIJIsL/IL TeCTy. BCTynmHUE 1CIIMT MPOBOAUTHCS OYHO, B MPUMILICHHAX YHIBEPCUTETY.
Y BHHATKOBMX BHIAJKax, ICITUT MOJKE MPOBOJMTHCS Y JIMCTaHIIHHOMY (opmati, 3
BUKOpUCTAHHAM 1H(popmMaliinoro cepsicy Cucremu jucraHuiiiHoro HapyaHus HY
«3anopi3bka nojiTexHika» (JUIsi BCTYIHHUKIB, sIKI 3apeecTpoBaHi Ta 3HAXOJAThCs Ha
TUMYACOBO-OKYIIOBaHIH TepUTOPIl — 3a 3BepHeHHsAM BeTylHuka). [Ipu BukopucranHi
JMcTaHIiiHoro ¢opMary MpoBeHeHHs ICIUTY, O0OB’A3KOBOIO € IIpollejypa
teHTHdIKaIIT BCTYTHUKA Ta Bljeodikcallil iCIuTy.

Bukopucrants BCTYIHUKOM Oy/b-SIKUX JI0JIATKOBHX MaTepialiB, JIOBIAHHKIB,
CJICKTPOHHUX MPHUCTPOIB Ta pecypciB, JIONOMOIH CTOPOHHIX OCIO ML Yac CKiajartis
ICIIUTY HE JIOIIYCKa€ThCH.

KPUTEPIT OLITHIOBAHHS 3HAHb

OuinroBaHHg 3HaHb BCTYIHHKIB BinOyBacThes 3a 100-OanbHoio 1ikanoo, ado
YXBaJIOCThCS PillIcHHs [IPO HEFATHBHY OIIIHKY BCTYITHHUKA «HE3a10BIUIBHOY.

lcnut ckianaerbes 3 40 muTanb, BipHa BiNOBIH Ha KOXKHE 3 AKUX OLIHIOETLCH
B 2,5 0aJu.

TecT MOKe TPOBOJAMTUCH SIK 3 BMKOPHUCTAHHSM IIAllEPOBMX HOCIIB, Tak i 3
BUKOpUCTAaHHAM KomIil'totepa B Cuctemi aucTanitiiinoro napuanus HY «3anopisbka
noJliTexHika». SIKII0 poboTa BUKOHYETHLCS Ha IAlepoBOMY HOCIT, [MTAHHSA, B AKHX
3a3HadeHo OlIblle ojHiel Binosial, ominioroTees B 0 0aniB (OKpiM BHIIAJIKIB, KOJIH
O/lHA 3 BijMIYeHHMX BIJIMOBiJe Ha 3aMUTaHHS aKypaTHO 3aKpecjieHa BCTYIHHKOM, a
iHIIa 3a3Ha4YeHa aKypaTHO Ta 4iTKO).

Vci nonepesiHi KpOKM Ta MIpKyBaHHs, IO TNPHUBOJATH JIO BIANOBLL Ha
[MUTAHHS, MOKYTh BUKOHYBATHCS BCTYITHUKOM Ha YePHETIL, Ta He OepyThes /IO yBaru
[P OIIHIOBAHHI POOOTH.

3MICT I[TPOI'PAMMU ICTINTY
[Ipy MiArOTOBII 3aB/iaHb BCTYIIHOTO ICHHTY 31 CHEHiabHOCTI  KOMICIs

BH/IIJIMJIA TaKi OCHOBHI PO3/IUIK 3 I1ePeJIIKOM TeM.



O064uucoBaIbLHI METO/IH CHCTEMHOI'0 AHAJIIZY

[IpunHnunu opratizauii Ta BAKOHAHHS 00UMCIIIOBAIBHUX €KCIIEPUMEHTIB.

MeToj IeHepyBaHHS BHIAJKOBHUX [MOCIIIOBHOCTEH 13 3aJaHUM 3aKOHOM
posnoiny. Metoau Monre-Kapiio ta MoJIeKyJISIpHOT JIMHAMIKH. AJIFOPUTMH T11100PY
Ta oliHoBanHsa Mojeneil. Mopmaiizaiiis 3anadl NTPUAHATTS pillleHHs. AJTOPUTME
pO3B’sI3yBaHHs 3a/a4 daraToKpuTepialibHOl ONTHMI3aLIT. AJITOPUTMH PO3B’ I3y BaHHS
3aj1au NPUAHATTS pillleHh B yMOBAaX HEBU3HAUEHOCTI. AJITOPUTMH PO3B’A3yBaHHS

3a/1a4 KOJIEKTUBHOTO NPUHHSATTS PIllICHb.

Teopist ynpapJ/iiHHs | IPOrHO3YBaHHsI B CKJIA/ITHHX CHCTeMax

OcHOBHI 3aBJaHHA Ta BMJM YIpasiiHHsa. TeopeTHYHI OCHOBHM Cy4aCHHX
MCTOJLiB YIPABJIiHHS 1 IPOrHO3yBaHHS CKJIa/IHUX CHCTEM, CepH iX 3aCTOCYBaHHs Ta
O0OMEIKeHHS.

Metoau momyky Ta obpobsenns iH(opMallli, OCHOBHI JUKepesa JIaHHX,
HCOOXITHUX JUIS PO3B’A3yBaHis 3ajad yHpaBlliHis 1 NPOrHO3yBaHHs CKIIAJAHUX
CUCTEM.

3ajia4i Ta METOM KOPOTKO- CEPeIHbO- 1 JOBIOCTPOKOBOIO MPOrHO3YBaHHS

3aziaui, IHCTPYMEHTH i MexaHi3MH BIUIMBY Ha 00 ckT ynpasiints. [lndposa
TpancQopMmallis  yIpaBliHHA Ha piBHI JiepKaBu, Periomy, raiysi, YCTaHOBH,
MNPUEMCTBA.

OCHOBHI THJXOAM Ta METOAM INPUIHSATTA OaraTOKpUTepialbHUX PpillieHb B
yMOBaX BU3HAYEHOCT] Ta HEBU3HAUCHOCTI.

KpuTepii Ta METO/IM OLIHIOBAHHS, TIOPIBHAHHS Ta BUOOPY a/lbTePHATHB.

VipaBiinus, 10 6a3yeThest Ha OUiKyBaHMX pe3yJibTarax, JaHHX 1 JloKa3ax.

Indopmaniiinuii MapKETHHT Ta MEHC/IKMEHT

Ponnr i wicue indopmaiiiinux —TexHosorii B exonomiui. Dymkii
indopmatiifinoro merepkMenty. PopMyBaliis TEXHOJIOTTMHIO Cepe/loBUILA chepu
inopMaTu3allii mAnprueMCcTBa.

[TonsTrs Ta 3MicT ingopmaiiinoi cuctemu. KurTeBuil UK iHdopManiiHol




cucreMu. Knacudikauis ingopmauiinux cucrem

Koprioparusui indopmaiiiiiti cucreMd. TUIOJOTIS cy4acHUX KOPHOPaTUBHUX
inpopmariiinux cucrem. CHCTEeMH ylpaBlliHHs pecypcamu mifnpueMctBa. CucteMmu
yIpaBlIilnHsg  B3aeMoBijiHocuHamu 3 kiieHTamMH . Cucrtemu  Oi3Hec-aHaJlTHKH.
CucreMH eJIeKTPOHHOIO JIoKyMeHToo0iry. Bripoapkenns 1C 1 oniHka eKOHOMIYHOT
e()eKTUBHOCTI

Vinpasiinas — 1poekramMu.  MeToau  ynpasiinHs  npoektamu.  ['Hydka
metojtonoris pozpodku I13 (Agile) ta meroponrii Kanban ta Scrum. 3asnanns
[porpaMHoro 3abesnedeHHs JUisi KepyBaHHs MpockTamu. CHcTeMH yIpaBIiHHs
npockramu JetBrains YouTrack ta OpenProj. Be6-nonarku Trello, Basecamp.

Indopmaltiiini TexHosorii mapketunry. Einekrponna xomepitis. Mapkerunr y
colianbuux Mepexxax (SMM). Crpareris npocyBanHsl | BHUKOPHCTaHHs IJIaTHHX
incTpymenTis. Buxopucranus Ads Manager Juis TapretyBanns pekiamu y Facebook
ta Instagram. OcHOBHI TOKa3HUKM OLliHKK edekTrBHOCTI SMM.

XMmapHi TexHonorii Juis 30epiraHHs Ta aHajlizy MapKETHHIOBHX JIaHHX.

Cepsicu Google Analytics ta Google Colaboratory.

MeTo0JI0TisI TA OpraHizauis HAaYKOBHX J0C/II/IZKeHb

OcobnuBocti HaykoBoi poGoTu. Posib Ta Miclie HayKW B CYyCHIUIBHOMY JKHUTTI.
EBpHCTHUHI METO/IH, TEXHIKA Ta MPOLEyPH HAyKOBO-JI0CIILIIHOT poOOTH.

Merojonoris  naykoBoro mi3Hanms. Jlorika 1 MeTozxosIOTIs  HAYKOBOTO

mizHanns. Haykose nisnanss: pisbi, crienudika, ocodnusocti. [lonsrTs merojia

MeTo/ 00T T. MeTou nayKoBoro mizHaniHs. POpMHU HAyKOBOIO Mi3HAHHS .
[ndopmattifine 3abe3nevyenHs HayKOBO-0CHiAHOI poOoTH. JloKyMeHTalIbHI
jukepena  indopmarii, eJeKTpoHHMH momyk. Buau  naykosmx myOTiKaIii:
monorpadii, crarri, Tesu, jucepraiii, aBropedeparu, perensil. Ilpasuia
oopmiienns Te3, crareif, BusHaudanHs Y JIK. CydacHi MIKHApOJiHI BMUMOIH J10
oopmiienns Haykosux nmy6iikaniit. Haykomerpis. Axajemiuna 100podecHiCT.
IIpoilec HAayKOBOrO Mi3HAHHA Ta CaMOPO3BUTOK. OcoOIMBOCTI 1porecy

muciienns. [Tonsitrss mucienHs. Lmosil. [HTyimis 1 panioHaabHICTb, JBI CHCTEMH




muciienns 3a J[.KannemanoMm. MucieHHs:: NpuUKIIajHe, lapajelibie, BepOalibHe,
MaTtemMaTHuHe, KomOiHaliline. EMOIIHHUIN IHTEICKT.

BunaxigouirBo 1 paiioHanizaTropcTBo.  BiakpuTTs  Ta  BHHAXO/H,
palionanizatopcbki  mpomosuimii.  Pesynbrar  HayKOBO-TEXHIYHOI — TBOPYOCTI.
[HTeNeKTyalbHa BIACHICTh: BUHAXO/IM, KOPUCHI MOJIeli, IIPOMHC/IOBI 3pa3ku, TOBAPHI

3naku. [laTenTHa TJOKyMeHTallisl.

InTesieKTya/IbHI CHCTEMH MIATPUMKH NPUHHATTS pillleHb

CucTeMd, 3aCHOBaHI Ha 3HAHHAX. 3HaHHA 1 jgaHi. Mojen MnojaHHs 3HaHb.
Busij na 3HaHHAX. PoboTa 3 HeuiTKicTio. ApXiTeKTypa Ta 0COOJIMBOCTI EKCIEPTHHUX
cucteM. Knacudikariss excriepTHuX cucreM. Po3podka eKCIEpTHHX —CHCTEM.
Jlioacskuii hakrop rpu po3podui EC.

Pospobka ekcniepruux cucreM. Mosa CLIPS. OcnoBHi ejeMeHTH MOBH.
AGerpakiii nanux. @axtu. [lpeacraBnenns 3nanb. @aktu. Pobora 3 Qaxramu.
Konctpykropu. Ilpasuia. Creopenns npasui. Koncrpykrop. OCHOBHMH MK
BUKOHAHHs Tpasuil. Bractusocti npasuit. Crpateris BupillieHHs KOH(IIKTIB.
Cunrakcuc LHS mnpasuna. Ocnosni  ¢yskuii. Ocnosni  komanau. Po3spobka
excriepTHOT cucTeMu AutoExpert.

Beejierts B {HKeHepilo 3HaHb. BU3HA4eHHs Ta CTPYKTYpa iHKeHepil 3HaHb.
Crpaterii OTpUMaHHS 3HaHb. TEOPETHKO-METO/MYHI AaCIEKTH BHIYHUCHHs Ta
CTPYKTYpYBaHHS 3HaHb. MeTOIM NPaKTHYHOTrO BHIIYYEHHs 3HAHb.

[TousitTst  inpopMmaniiinoi TexHosjorii Ha cydacHomy eTarni. 3aBjanHs Ta
ciuiajtoBi indopmaniitnux cucrem. Kiacndikanis inpopmaniiinnx cucrem 3a piBHeM
KepyBanHs, piBHEM aBroMaTH3alii Ta 3a Cc(Qeporo BUKOPHCTAHHS. Buznauenus
{HTesIeKTyanbHOT cucTeMu T ATpuMKH npuinaTTa piens (ICHIIP). Tpusnadenns Ta
Kiack 3aj1ad, 1o supimyiorses B ICIHIIP. Cxunanosi ICIITP.

Heuitkomoriuauii miaxia go nodymosu ICITTP. Cucremu HeviTKOro JIOMTYHOTO
BuBeeHis; anroputMu Mawmpani ta Cyreno. ITobysosa B nakeri Matlab cucremu
HEYiTKOro BUBEJICHHS JUIs IPUNHHSTTS pillleHb

Owuronoriunmii nigxia mo nooymosu ICIIIP. TlonsTrs onTosorii, oHrorpada,




KoHIeNTyansHoro rpada. Aaroput™ 1nodygoBu ouroJjorii. Ilporpamni 3acodw
Bizyanizauii ontonorii — Protégé. [puknaan po3podku ICIHIIP na ocnosi onrosorii.

EBomowiiini cucremu Tta reHerHuHi anroputMH. CyTHICTH €BOJIOIIMHUX
O0YHCIICHb.

OCHOBHI NOHSITTSI TeHETHUHMX AJTOPUTMIB, FeHeTHUHI oneparopu. I'eHeTnuHi
AJIFOPUTMH B HEHPOHHUX Meperkax Ta IIPHKJIaJ I BUKOPUCTAHHSI.

Cxosuia nanux. OLAP- cucremu. Ilonstrs anamituunux cucrem (OLAP).
[lpunuunu nodymoBu cxosuiia ganux ta OLAP  cucremu. Ichyioul MmeTo/n
opranizaiii 36epirands Ta JocTymy 10 BenMkux janux. CydacHi HIIAXOAH 10
noOysioBy apxitektypu cxosuil ganux (mozeni CIF ta DWB), Tumnosi cxemn
36eperkens JeTalbHUX Ta arperoBaHnX JaHuX, BIJIMIHHOCTI CXOBHIIA JlaHiX Ta Oasn
JlaHNX, y3arajblena cxema nobymoBu cxosuina jgannx, OLAP-cuctemu ta crocodwu
X peasnizariii.

Ancambii mogpeseit. ITopiBusauus Mojeneit. Meroju 1100y10B1M ancamOIliB
mojeneii.  Ilomstrss  amcambmio  Mogened.  berinr.  byctunr.  OuiHioBaHis

e(peKTHBHOCTI Ta MIOMMJIKHA MOJIETIEH.

AHaJi3 4acoBHUX pPAIIB

OCHOBHI MOHSITTS Ta BU/IM 4acOBUX psijiiB OCHOBHI NOHATTS, BH/IM Ta CKJIaJI0BI
4acoBOro psmy. MeToau 3riiaokyBaHHs dacosux pajis. Crationaphi 4acoBl PsM.
[HecTariionapHi IpoLECH.

Mojemosannst UP: ornsj npoGsiem 1 MeTojiB. MeTojau CTaTHCTHYHOIO
[iIX0/ly 10 MOJIeJIoBaHHs 4acoBUX psis. Ilporpamue 3abesneucHus julsd aHalizy
4acoBUX psJIiB - pobora B naketi Gretl.

ARIMA-mojteni. Ilepesipka uacoBoro psiy Ha crauionaphicts. [leperBopens
HecTallioHapHoro psyty B craionaphuil. Ilpodiema cezonnocti. ARIMA-moeii:
ienTudikanis, nepeBipka Ha ajeKBaTHICTb. [lpornosysanus Ha ocHoBl ARIMA-
mojiei. [To6ymosa ARIMA-mozeni. ARCH (GARCH)—mozeni UP, npukiajiu.

[To6ynoBa VAR-mozeni. VAR-mozeri: crierikarist. [lpornosysanns 3a

noromoroo VAR-moeini.




Kointerpanist yacoBux psiaiB. Ilopsmok interpauii YP. Ilepesipka YP na
nasBHicTh KoinTerpaii. Inenrudikamis ta ouinioBanus VECM-mozeni. IloOynosa
VECM-Mmojieni. Ilobynosa Ta aHaimi3 IMITYJCHHX (QYHKUIH BIANYKIB Ha OCHOBI
VECM.

Cyuacni Meroaw aHaiizy 4acoBuX psyti. CHeKTpalbHUH anaji3 4acoBOro
psty. Beiiier-ananis wacoBoro psiny. Pekypenthuii ananis YP.

[Tanensui gaui. IlanenbHi jani — BU3HAYSHHS, IPUKJIAIU MOJICIIIOBAHHS.

["1uOuupe HaBYaHHs B 3a7a4ax Kjaacudikauii Ta remepauii janux

[TousTTs raMOuHHOro HapuanHs. Jlimiiini wiacudikatopu. Softmax map.
dyukuis  BrpaT cross-entropy. MoaudikoBaHi METO/M  I'PAIEHTHOrO  CIIYCKY
(RMSProp, Adam).

3roprkosi Heiiponni mepexi. Convolution Ta pooling layers. Epomoris
apxitexktyp. Transfer learning. Ayrmentauuu. CermeHrarisi Ta 3HaXOJUKCHHS
00’€KTiB Ha 300paKeHHI.

Ocnosu NLP. word2vec. ITpo6aemarnka o0podku npupo 1ol Mosu. [lepekiiaj
[POCTOPY 3 CUMBOJILHOIO B Hemepepsie. word2vec. ApXiTeKTypa Mepeii. Negative
sampling.

PekypenTHi Heiiponni mMepeski. [Ipunimnu pobotu RNN. T'enepaliist Tekety 3a
noromoroio RNN. Apxitekrypa LSTM. JIponanpasieni RNN.

Mammunuii - nepexnazn, Seq2Seq. IlpobGieMn  MaliMHHOIO — IepeKiay.
Apxitextypa Transformer. Merpuka BLEU. seq2seq. Image captioning.

[HaBuanHs 3 MiAKPIICHHIM.

Policy Gradients. Q-Learning. PiBusinns bennmana. Model-based RL  na
npukiaal AlphaZero.

"enepaTHBHI 3MarajbHi Mepexl.

Metric Learning. Inentudixauis obmau. Triplet loss. Hapuanus 0e3 Buuresns.

Autoencoder. GAN.
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