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O-KATAJIOI

IUKJTY MIPO®ECIMHOI IIATOTOBKHA
OCBITHBO-ITPO®ECINHOI TPOTPAMUA
«CHCTEMM I METOJH IITYYHOI' O IHTEJIEKTY»
3A CHEIIAJIBHICTIO 122 KOMIT'IOTEPHI HAYKHA
JPYI'OI'O (MATICTEPCBKOI'O) PIBHSI BO

IHOPAAOK BUBOPY JTUCIUIIJIIH 3 ®-KATAJIOI'Y HHITIICA
3p00yBayamu (Mmaricrpamu) kagenpu LI na 2022/2023 naByajabHuil pik

Osnaitfomnenns 3 [lomokeHHsIM NpoO peanizalilo MpaBa Ha BUIbHHUI BHOIp HaBYAIBHUX
JTIUCLIUILIIH 3100yBagamMu BHUII[O1 OCBITH KIII M. Irops CikopChKOTO:
https://osvita.kpi.ua/index.php/node/185 Ta IlonmoxenHs mnpo oOpaHHA HaBYAIBHUX
mucuurnnia HHITICA.

OsHaifomiieHHs 3 KadeapaJlbHUM KaTajJoroM BHOIPKOBUX HAaBYAIBHHUX JUCHHUILIIH (mam O-

Karasnor) mist MarictpiB: onucu aucuuiutid Ta Tabmumi «Ilopsiiok BUOOpY JUCHIUTUTIHY.
3n06yBaui ganoi OIIII 3rigHO HABYATBEHOTO MIIAHY OOMPaOTh 5 0CBiTHIX KOMIOHEHTIB (OK)
Ha apyruii cemectp. Koxuuit OK moxHa BHOpaTu 3 TppOX AUCLHUIUIIH, MPEACTABICHUX Y
tabmuii «Ilopsinokx BuOopy aucuurutiay. 3ipodkoro (*) mo3HaueHo AMCLUUILTIHY, K1 BXOJATh
y cepTudikaTHy nporpamy «IHTelneKTyanbHUI aHai3 JaHUX Ta MOJEIIOBaHHA B Oi3Hec-
aHATITHLI» KadeIpH MTYYHOTO IHTEJIEKTY.

3nilicHeHHsT BUOOpY CTyIEHTaMM HaBYaJIbHUX TUCHMIUIIH 31 chopmoBanoro d-Karamory
BiOyBaeTbcss 3a TpadikoM B iHQOpMaUiiHIN cucreMi «my.kpi.ua»  (KOHTPOIIOETHCS
KypatopamMu Tpyn 3 METOI 3a0e3MleueHHs ydacTi BCiX CTYACHTIB y TpoIeaypi BHOOpY
JUCIHILUTIH Ta KOPEKTHOCTI BHOOPY).

J1s 1bOTO HEOOX1THO 3pOOUTH HACTYITHE:

1. 3apeectpyBaTuch Ha caiiTi https://my.kpi.ua/

2. Y mento "llpodins" -> "llpus'szka naHux" 3HAUTH CBO€ Mpi3BUINE, BBECTH CBOIO JATy
HApOJKEHHS 1 MpUB's3aTh (30epertu) nani. Bu otpuMaete moctyn 10 kabiHETy CTyIeHTA 1 10
BUOOpY nucuuriid. Jami HeoOXinHO 3MIHCHUTH TexHiuHO BUOip aucuumiid. [Ipu BuGOpi
HEOOXiTHO opieHTyBatucs Ha Tabmuiro «llopsgok BuGopy aucuummutin». CTyneHTH, sKi
OakaTb HaBYATHUCS 3a CepTU(IKATHOIO MPOTPaMol0, MAIOTh JOTPUMYBATHUCS BiJIOBIIHOTO
Bubopy aucumiid (OK i3 cepTudikaTHOI IporpaMu Mo3HAYEHI 31pOUYKOI0).

3 TeXHUYHUX MMUTaHb 3BepTaiiTecs 1o benmtora Bnaaucnasa IBanoBuya (kadenpa 11II).

Jlani BigOyBaeThCs OIpPALIOBAHHS pPE3y/IbTaTiB BUOOPY MAMUCIUIUIIH Ta (QOpMyBaHHS
HaBYAJbHUX TPYyN JJsl BUBYCHHS KOXXHOTO KoMmoHeHTa @-kartaiora, BpaxoOBYIOUH
HOPMATHUBHY YHCEIBbHICTh CTYJIEHTIB y rpymi 3riiHo 3 [TonoxeHHsIM mpo pearizaliio npasa

Ha BUTbHUU BUOIp HAaBYANBHUX IUCHUILTIH 3100yBauamu Buioi ocBitu KIII im. Irops
CikopchKoro.

VY pa3i HEeMOXJIHMBOCTI c(hOpMyBaTH HABUAIbHY TPYIy Ul BUBYCHHS MEBHOI JUCIMILIIHH
HOPMAaTHUBHOI YHCENIFHOCTI CTYZCHTaM HaJla€ThCs MOKIMBICTh 3/IIHCHUTH IOBTOPHUI BHOIp,
NPUETHABIINCH 10 BXKe CHOPMOBAHUX HABYAIBHUX Tpyn (Apyra XBWJS BHOIPKOBOCTI).
3n00yBau BO, sikuii 3HeXTyBaB CBOIM IpaBOM BHOOPY, MOXe OyTH 3alMCaHUi Ha BUBYCHHS
HABYAJIIBHUX JHUCUUIUIIH, OOpaHUX 3aBigyBaueM BHUITYCKOBOI Kadeapu mis OmTUMi3allii
HaBYAJBHUX TPYI 1 MOTOKIB.



7. He nomyckaerhcs 3MiHa 00paHUX AUCLUILUIIH MICHIS TOYAaTKY HAaBYaJIbHOTO CEMECTPY, B IKOMY
BOHH BUKJIQIAIOThCSL.

3mict Kagenpansnoro @-Karanory cneniansnocti 122 Komn’totepHi Hayku Ha 2022/2023
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Oceimniiu komnonenm 1.1

Jucnuniina Teopis irop Ta ii 3acrocyBanns B Data Science

Pisenr BO Jpyruii (MarictepchKuii)

Kypc 1 (BecHsiHUH cemecTp)

Ob6csr 5 xpenutiB EKTC

Mosa BuKIagaHHA YkpaiHcbka

Kadenpa Kadenpa mtyyHoro iHTeneKkTy

Buxknagaudi, sixi [MumHorpaeB IBan OnexcavApoBUY, K.(.-M.H., JOIEHT, TOICHT
3a0e3neuyroTh kadenpu mwryynoro iHrenekty KIII im. Iropst Cikopcekoro

BUKJIaIaHHS

JUCHUILIIHA

Bumoru 1o nouarky
BUBYCHHSI
(MIKIUCIUTLTIHAPHL
3B’SI3KN)

Jucuuiuiina 6a3yeThCsl HAa 3HAHHSAX Ta HaBUYKaX 3: 0OpoOJIEeHHS
HAABEJIMKUX MACHBIB MaHUX, METOIIB 1 TEXHOIOTIH OOYHCIIOBAIIBLHOIO
iHTenekTy. Takox [uis BHBUEHHS € OakaHMMM 0a30Bi 3HAHHS 3 Teopii
irop ab0 CyMDKHHX JUCLHMIUIIH, IO BUBYAIOTHCA HA TONEPEIHHOMY
OCBITHPOMY piBHI.

[lo Oyxe BuBUaTUCS

Tononoris irop;
3aCTOCYBAHHS TEOPIi iIrop B aHATITHUII BETHUKUX JaHUX;

MOJICJIIOBAHHSL ~ yNPaBJIIHHSA  CYCHUIBHUMH  IHCTUTYTaMH  Ta
CYCHUIbHO-€KOHOMIYHUMHU CUCTEMAMU;

3aCTOCYBaHHA CTOXaCTMYHHMX Irop [0 YIpPaBIiHCHKUX Ta
(biHAHCOBUX CUCTEM;

MOJIeNi  JTOBiAKOBOI  IHBECTHLIHHOI  cTparterii  HemiHiHHHX

CTOXAaCTUYHUX (PIHAHCOBUX CHUCTEM;
3aCTOCYBaHHA TeOPii irop JuIst po3B’si3aHHs O013HECOBHX 33134

Yomy 1e 1ikaBo/Tpeda
BUBYATHU

BuBUYEHHSI AUCHUILUIIHU JO3BOJISIE MOJECIIOBATH 00’ €KT pO3pOOKU
abo JOCHI[UKeHHS 3 TOYKM 30pY (PYHKIIOHAIbHUX KOMIIOHEHTIB
(mpacucrem);

30upat 1 aHamizyBaTH JaHi (BKIIOYHO 3 BEIHKUMH) s
3a0e3neueHHsl SKOCTI MPUMHATTS PIlIeHb B CKJIAHUX CHCTEMAax

Yomy moxHa

3HaTH MOJIENi peaTbHUX 00’ €KTIB Ta CUCTEM, IO (hOPMaTTi3yIOThCS

HABYUTHCS 3a JOTIOMOTOF0 TE€OPii irop;
(pe3ynbraru 3HATH CHOCOOM 3aCTOCYBaHHS METOMIB TEOpii irop B MPOEKTaxX 3
HaBYaHHS) AQHAIITUKH JaHUX (B TOMY YHCII1 BEJIUKHX);

OTPUMAaTH JIOCBiI PO3B’S3aHHS THUIIOBHX 33Jay Teopii irop i3

3aCTOCYBaHHAM iH(GOpMaLiHHUX TEXHOJIOTIH

Sk MoxHa OTtpumani 3HaHHS 1 YMIHHA J03BOJISIIOTH (hOpMalTi3yBaTH 00’ €KTH
KOPHUCTYBaTUCS aHaJi3y B KOH(UIIKTHI MOJIeIi 3 BUKOpUCTaHHAM MeToaiB Data Science;
HaOyTHMU 3HAHHIMH 1 3aCTOCOBYBATH MiJIXOAM TEOPii irop J0 Pi3HUX €TariB BUKOHAHHS
YMIHHSAMHU NPOEKTY 31 CTBOPEHHA CHCTEM KEpyBaHHS Ta aHali3y JaHHX,
(KOMIIETEeHTHOCT!I) NIPEJCTABISITH PO3B’A3KH IFrPOBUX 3a7a4
Indopmaniiine Cunalyc aucuuIuling; pedTHHrona cuctema ominioBanus (PCO);
3abe3neueHHs HaBYaJIbHI MOCIOHUKH; €ICKTPOHHUHN KYpC JIEKITII

®opMa IpoBEACHHS
3aHATh

Jlexuii; IMOTHXXHEBI 3aBIaHHSA 3 JACTAIbHUMH IHCTPYKLISIMU Ta
HEOOXITHUM MartepiajioM y ryri-kiaci (B ocobucrtoMmy KaOiHETi) IUis
IIPOBEICHHS] KOMIT IOTEPHOT'0 IPAKTUKYMY

CemecTpoBuii
KOHTPOJIb

Ex3amen




Oceimniit komnonenm 1.2

Jucuuruiina TexHiuHunii aHAJI3 PIHAHCOBOIO0 PUHKY
Pisens BO Apyruil (MaricTepCchKuii)

Kypc Nepinii (BECHIHUN ceMeCT))

Ob6c¢sr 5 kpenutiB EKTC

MosBa BuKIagaHHA

yKpalHCbKa

Kadenpa

MatemMaTHYHUX METO/IiB CHCTEMHOTO aHaJI3y

Bumoru 1o nouarky
BHUBYCHHA

HasBHICTB OCBITHBOTO CTyIIEHs OakagaBpa

[lo Oyxe BuBUaTUCS

MOHSITTS, IOCTYJIATH, METOJM TEXHIYHOTO aHAIli3Y;

KOHIIENIIiT Ta MO/eNi TpadigHOro Ta AaHATITUYHOTO TEXHIYHOTO aHATI3y
(iHAHCOBUX PUHKIB;

MOHATTS TPEHy, BUAU TPEHAIB, rpadiuHe BiIOOpaKeHHs TCHACHIIIN Ta
METOH iX MoOy10BH;

3acTocyBaHHA rpadiuHuX (iryp, IPUHLIUIH iX MOOYI0BH, OCOOIUBOCTI
3aCTOCYBaHHA y TEXHIYHOMY aHali3i;

XBHJIbOBA Teopist Enmiora, Teopis I'aHHa, 3acTOCYBaHHS YHCe
didonayui;

OOYHCIICHHS Ta 3aCTOCYBAaHHS PI3HUX IPYH 1HIUKATOPIB,

3aCTOCYBaHHS €EKOHOMIYHUX, MATEMaTHYHUX, CTATUCTUYHUX METOJIIB Y
nporieci IPUHHATTS IHBECTHLIHHUX PillICHb;

aHaJIi3 IOTOKY HOBHH, POBEJCHHS MOABIHHOTO aHAJIi3y;

3aCTOCYBaHHS METOJIB aHANI3y Ta MPOrHO3yBaHHS YaCOBHUX PAIIB,
€KOHOMIKO-MaTeMaTHYHOTO MOJICITIOBAHHS, IHTEJIEKTYAIbHOTO aHAIII3Y
JaHUX, TOLIO JJISl IPOTHO3YBAHHS KypCy pi3HUX (PiHAHCOBUX
IHCTpYMEHTIB

METOH Ta 3aCOO0M MPOTHO3YBAHHS IIHU ()IHAHCOBUX IHCTPYMEHTIB B
YMOBAaX CYIMEPEWINBUX IiJIeH, HEBU3HAUEHOCTEH Ta PU3HKIB Pi3HUX
THIIIB;

3aCTOCYBaHHS METOJIB CUCTEMHOTO aHATi3y

Yomy ne
1ikaBo/Tpeba
BUBYATH

PosrnsnaroTees Sk KIACHYHI MiIX0IU TEXHIYHOTO aHai3y (DiHAHCOBOTO
PUHKY, TaK 1 MPAKTUYHI MIIXOAH 1 MPUKIAIHI TPUHOMH 10 MOJICITIOBAaHHS
iH ()IHAHCOBHX AKTHBIB 1, B TOMY YHCJI1 3 BAKOPHCTAHHIM
CIIELIaTi30BaHOr0 MMPOrPaMHOTo 3a0e3MeYeHHs

Yomy moxHa

NPAaKTUYHUX HABUYOK aHAJI3y Ta MPOTHO3YBaHHS IiH ()iHAHCOBUX

HaBYUTHCS 1HCTpYMEHTIB, (popMyBaHHS e(EKTUBHOI IHBECTULIIHHOI CTpaTerii Ha
(pe3ynbraru (iHaHCOBOMY PUHKY, 3HW)KEHHS pU3UKIB IIPHU MPUHHATTI PillIeHb 11010
HaBYaHHsI) KYHIBJII-Ipoaxy GiHAHCOBUX aKTHBIB

Sk MoxHa BUKOPUCTOBYBATH y MPAKTHYHIN TiSUIBHOCTI HA pOOOYOMY MiCIli B
KOPHUCTYBaTUCS (iHAHCOBUX yCTAaHOBAX, OpraHax Jep>KaBHOTO YIPABIiHHSA,
HaOyTHUMHU iHBeCcTULIIHUX (oHTaxX, Oipkax, TOIIO

3HAHHSMH 1

YMIHHSIMU

(KOMITETEHTHOCT1)

[adopmarriiine HABYAJILHO-METOANYHE 3a0€3MeUCHHS TUCITUTLTIHNA, B TOMY YHCII,
3a0e3neueHHs METOAMYHI peKOMEH AN /7Is1 BUKOHAHHS MPAaKTHYHUX POOIT Ta

CaMOCTIHO1 po0OTH, pe3eHTalliliHI MaTepiaiy, HaBYaJIbHI MaTepiaiu




11010 Oip>KOBOi TOPTiBIi, (PIHAHCOBOTO PHUHKY B IIIOMY Ta HOTO
CKJIaJIOBHX, PO3MIIICHI Y BUILHOMY JIOCTYMI y Mepexi IHTepHeT

®opMa IpoBEACHHS
3aHITh

Jlexuii, MpakTUYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIb
Ocgimniit komnonenm 1.3
Jucuumiina CTpyKTypHO-TapaMeTPHYHMII CHHTe3 rIOPpUIHNX HEHHPOHHUX Mepex
Pisenr BO Apyruil (MaricTepCchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6csr 5 kpenutiB EKTC
MoBa BUKJIaIaHHS YKpaiHCbKa
Kadenpa LITy4yHOrO 1HTEIEKTY

Bumoru 1o nouarky
BUBYCHHA

3HaHHS po3AUTiB KypciB: “Jlocmimkenns onepaiii”, “Teopis npuiHATTS
pIIIeHb B CKIAIHUX CUCTeMax ’, “MoentoBaHHS €KOHOMIYHUX CHCTEM”,
“CTaTUCTHYHUHN aHaJi3 eKOHOMIYHHUX MPOIECIB”

[lo Oyxe BuBUaTUCS

— T'iOpunHi HeWipoHHI Mepexi Ta MPUHLUIH iX MOOYA0BY;

— TloOynoBa ribpuaHuX HEHPOHHUX MEPEK HA OCHOBI BUKOPHUCTAHHS
HEHpOHIB PI3HUX THUIIIB;

— TloOynoBa ribpuaHuX HEHPOHHUX MEPEK HA OCHOBI BUKOPHCTAHHS
HEMPOHHUX MEPEeX Pi3HUX THIIIB;

— CTpyKTypHO-TITapaMeTPUYHUN CUHTE3 aHCAMOJII0 MOIYJIIB TOpUAHUX
HEHUPOHHUX MEpex

— T'iOpunni HelipoHHI MepeKi TIMO0KOr0 HaBUYaHHS

Yomy ne
1ikaBo/Tpeda
BHUBYATH

Kypc “CtpykTypHO-IapaMeTpUyHHii CUHTE3 TOPHIHUX HEMPOHHUX
Mepex’’ € OJHUM 13 3aBEepIIANBHUX KypCiB MPOQECiifHOT MiArOTOBKU
MarictpiB crierianbHOCcTi “Komr torepHi Hayku”.

Lleit kypc micyMOBY€ paHillle IPOYUTaHi CreialbHi AUCIUIUTIHY B
HanpsAMKY Teopii Ta CUCTEM NPUHHATTA PIllICHb 1 Ja€ CUCTEMaTH30BaHe
JeTanbHe BUKIIAJaHHS OCHOB TEOpii, METOIIB Ta 3aC00iB MoOyI0BU
CHCTEM OOYHMCIIIOBATILHOTO 1HTEJIEKTY Ta iX 3aCTOCYBaHHS B CUCTEMAaX
MPUIHSTTSA PillIeHb B €KOHOMII, Oi3Heci Ta iHaHCOBIi chepi.

Yomy moxHa
HaBUUTHUCA
(pe3ynbratu
HaBYaHHS)

PH 11. CTBOpIoBaTH HOBI aJITOPUTMHU PO3B’sI3yBaHHs 3a7a4 y cgepi
KOMIT IOTePHUXHAYK, OI[IHIOBATH iX €()eKTUBHICTh Ta OOMEXEHHS Ha iX
3aCTOCYBaHHS.

PH 23. BuxkopucToBYyBaTH TEXHOJIOTIi OOUHCITIOBAIEHOTO 1HTEIEKTY pU
PO3po0IIl CUCTEM MPUUHATTS PIlIEHb Ta IHTENCKTYaTbHUX
iHpOpMaLIHHUX CHCTEM.

PH 24. Po3po0iniaTu agekBaTHI METOM HaBUAHHS Ta CAMOHABYAHHSI,
BKJIIOYar0uu Metoau riaunbdokoro HaBuaHHs (Deep Learning) ta
BUKOPUCTOBYBATH iX JUIS HAJIAIITYBaHHS HEHPOHHUX MEPEX JUIs
BUpIILICHHS] KOHKPETHUX 3aJ]]a4 POTHO3YBaHH:, KEpYBaHHs, Ki1acu(ikarii
Ta IHTEIEKTYJIIbHOTO aHAJII3y aHUX.

PH 27. Po3po0:siTi HOB1 TOTOJIOTIT T1I0pUIHUX HEHPOHHUX MEPEK
aJIalTOBaHUX JI0 YMOB IOCTABJICHOT'O 3aBJAaHHS Ta HABYAJIbHOI BUOIPKH.

SIK MOKHa
KOPHUCTYBaTUCS
HaOyTHMHU
3HAHHAMH 1

JCK 3. 3parHicTh BUOUpaTH a/JIeKBAaTHI METOJIW HaBUYaHHS, BKIIIOYAIOUYU
Metoau Tnubokoro HaBuaHHS (Deep Learning) 1 camMoHaBYaHHS Ta
BUKOPUCTOBYBaTH iX Ui HAaJaIUTYBaHHS HEUPOHHUX MEPEexX s
BUpIIICHHS] KOHKPETHUX 3aJ1a4 MPOrHO3yBaHHs, KepyBaHHsI, Kiacu}ikariii
Ta IHTEJIEKTYaJIbHOTO aHAJIi3y JIaHUX)




YMIHHSIMU
(KOMITETEHTHOCT1)

JICK 4. 3naTHiCTh BUKOPUCTOBYBATH METO/]| 1HIYKTHBHOT'O MOJICITIOBAHHS
MI'YA nnst aBTOMaTu4HOi MOOYAOBH MOJENEH CKIaJHUX TPOIECiB
(30Kpema B 3a/1adax MPOTHO3YBaHHs) B TEXHIIll Ta EKOHOMIII1

JICK 6. 3naTHicTh aHalli3yBaTH CyYacHI CBITOBI TEHIEHINI PO3BUTKY
KOMIT'IOTEPHUX HayK Ta TMEPCIEKTUBH PO3BUTKY iH(pOpMAIiifHUX
TEXHOJIOTIH.

JICK 7 3naTHicTh po3p0o0sSTH HOBI TOMOJOTI] IITYYHUX HEHPOHHUX
MEpeX, BKIIIOYAIOUHU T10pUIHI HEHPOHHI MEpexi

®opMa IpoBEACHHS
3aHITh

JlexuiiHi, IpaKTHYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIIb
Ocgimniit komnonenm 2.1
Jucouniina Mogesil0BaHHS SIBUII TA NMPOIECiB HA OCHOBI TaHUX TUCTAHIIHHOTO
30HAYBaHHA 3eMuti
Pisenr BO Jpyruii (MarictepchKuii)
Kypc 1 (BecHsIHUH cemecTp)
Ob6csr 5 xpenutiB EKTC
Mosa BuKIagaHHA YkpaiHcbka
Kadenpa Kadenpa mtyyHoro iHTeneKkTy
Buknanaui, siki l'amon Cepriit BiktopoBuu, I'IC-anamituk CBiTOBOro IIEHTPY
3a0e3neuyroTh naHux 3 reoiHpopmatuku Ta ctamoro po3BUTKy (KIII im. Irops
BUKJIQIaHHS CiKopCBKOTO)
JUCHUILIIHA

Bumoru 1o nouarky
BUBYCHHSI
(MIKIUCIUTLTIHAPH]
3B’SI3KN)

basoBe po3ymiHHA TNpHHUMOIB poOOTH B  reorpadivyHux
inpopmaniinux cucremax (I'IC). IlowyarkoBi HaBUYKKH poOOTH 3
KOCMIYHUMH 300paXKeHHAMH. 3HaHHS MiJXO0/1B Y MOJIEITIOBaHHI IPOCTUX
nporieciB. Po3yminHs 3acan (QyHKIIOHYyBaHHS TNIOOATBHUX KOCMIYHHX
MOHITOPUHTOBHX MICiii

[lo Oyxe BuBUaTUCS

B xomi BUBYEGHHS [OUCHMIUIIHM OYIyTh PO3KPUTI METOIHU
MOJICJIIOBAHHSL TPUPOJHUX, AHTPONOTCHHUX SIBUII Ta IMpPOIECIB Yy
HaBKOJIMIIHBOMY CEpEIOBHILI 3 BUKOPUCTAHHAM JaHUX AMCTAHIIHHOTO
3ounyBanHg  3emii  (/33). Po3kpuBaroTbcs OCHOBHI  MPUHLUIH
BUKOpUCTaHHA reorpadiunux inpopmauniinux cucreM (I'IC) ans motped
MojemoBanHs. Posrmspatorecst  iHcTpymentn [IC, sxi 3anisHi y
npoiiecax 300py, HAaKOIMMYEHHS, aHAJ3y Ta MiArOTOBKU 10 MOACTIOBAHHS
reornpocropoBux mapiB (I'TII) 3 BiIKpUTUX KATaJOTi30BaHHUX JHKEpE
J133. OnaHoBYyIOTbCS OCHOBHI NPUHIMIINA BUKOPUCTAHHS TJHMOOKOTO
MmamuHHOro HaBuaHHs y ['IC cepenoBuii 3 MeTor0 ineHTH]IKAIT Mex
MOIIMPEHHS SIBUII 1 TPOIECiB. PO3TIIsat0THCS BCECBITHI Ta HALIOHAIBHI
BeNMMKi jokepena naHux JI33, cmocoOu OTpUMaHHS JaHUX Ta IXHE
ompairoBanHs y crenianizoBanux ['IC. BuBdaroTbes pi3sHOBHIN TaHUX
133, meronu kKomOiHyBaHHA Ta Kiacudikamii gaHux. PosrmsmaroTses
6a30Bi miaxoay A0 myOikalii JaHuX y BeO-cepeloBHILE, CTBOPEHHS BEO-
3aCTOCYHKIB JIJIs aHANI3y Ta penaryBanss nanux /133

Yomy 1e 1ikaBo/Tpeda
BUBYATH

3HayHi TpaHchopMallii y Ha3eMHOMY IMOKpPHUBI 3 KOKHUM POKOM
HaOWParOTh IHTEHCUBHOCTI IO BCbOMY CBITY. 3MiHU KJIiMaTy, 60HOBI 1ii,
PO3BHUTOK CUTBCHKOTO TOCTIOAAPCTBA, IPOMUCIOBOCTI TOIIO MPU3BOISATH
70 HEOOXiTHOCTI KOHTPOJIO Ta NPOTHO3YBAHHIO PO3BHUTKY CHUTYAIlii




JAucuumiina

Mogel0oBaHHS SIBUII TA NMPOIECiB HA OCHOBI TaHUX TUCTAHIIHHOTO
30HAyBaHHS 3emJi

00 MaiOyTHIX CTaHIB €JIEMEHTIB HAaBKOJMWIITHHOTO CEpPEAOBHIIA.
MopenoBaHHS IPUPOIHUX, AHTPOIIOTCHHUX SIBUIL TA POIIECIB TO3BOJISE
MPOTHO3YBATH CTYIEHI MailOyTHIX TpaHcdopMalliid, OIliHIOBaTH 30UTKH,
CTa€ TIOBHOIIIHHOIO 033010 JJIs TUIAHYBAaHHS PO3BUTKY HOBUX TEPUTOPIH.
Bukopucrannsa nanux /133 Ta inctpymenrapito i metoziB I'IC no3Bomse
NPOBOJUTH POOOTH 3 OXOIUICHHSM BEJIMKHMX TEPUTOPiH, 3HAYHOTO
YacoBOIO TMPOMIXKKY B yMOBaxX OOMeXeHHX (DIHAaHCOBHUX pecypciB 3
BHCOKOIO €(DEeKTHUBHICTIO, 110 pOoOUTH (axiBLiB B AaHiId 00JacTi 3HaHb
3aTpeOyBaHUMU Ha PUHKY IIparli.

Yomy moxHa
HaBUUTHUCA
(pe3ynbraru
HaBYaHHS)

PosrnsmaioTbess  TEOpPETHMYHI Ta  MPAaKTUYHI  HAaBUYKH 3
MOJICJIIOBAHHSL TPUPOJHUX, AHTPONOTCHHUX SIBUII Ta MpPOIECIB Yy
cepenosuii ['1C 3 Bukopucranasam J133.

B mpomeci BUBYEHHS JUCHMIUTIHK 3700yBaui BUINOI OCBITH
MaTUMYyTh 3MOTY OTPUMAaTH 3HAHHSL 3 TEPMIHOJOrII Ta TOJOBHUX
BHU3HauUeHb B cdepi moaemosanns, ['1C, [133;

metoniB iHTerpanii gaaux /33 y I'lC;

METO/1iB MO/ieNItoBaHHA siBHIll 1 porieciB y ['IC cepemoBumi;

METO/IiB reonpocTOpoBOro anaiizy 3acodamu I'IC;

nyOumikanii reonpoctopoBux aanux J133;

penaryBaHHs MOJieliel y BeO-CepeIOBHILIL;

METO/IB IyOJIiKaIii reonpoCcTOPOBUX JaHUX Y BEO;

yMiHHsI BuKopucTtoByBatd MOXJuBocTi I'IC nmns mpoBeneHHS
eTariB MOJIENIOBaHHS MPUPOJHUX, AaHTPOIIOTEHHUX SIBHII TA MPOLECIB 3
BUKOpPUCTAHHIM aanux J133;

BHOKpEeMJICHHS (hakTopiB (hopMyBaHHS SBHII] Ta MPOLECIB 3 TAaHUX
J133;

MIPOBEJICHHS TE€OMPOCTOPOBOTO aHANI3Y JUISI MOTPeO MOJICIIOBAHHS

Sk MoxHa
KOPUCTYBATHUCS
HaOyTHMU 3HAHHIMH 1
YMIHHSAMU
(KOMITETEHTHOCT1)

BukopucToByBaTH MOJEINi SIBHII Ta IMPOIECIB y MPOTHO3YBaHHI
PO3BHUTKY HECTPHUATIMBHX CHTyalill y HABKOJIMIIHbOMY CEpEIOBHILI.
3acTocoByBaTH IMPH OIIiHIII 30UTKIB BiJ OOMOBUX JIii, 3aTOTUICHb, 3CYBIB
IHIIKX MpoleciB. IMIIeMeHTyBaTH MiJX0AU y 3aKOHOaBUY IUIOIIUHY, K
OCHOBY TPOBEJICHHS OLIHOYHUX JOCHiPKeHb. BHKOpHUCTOBYBaTH
iHcTpy™MenTapii I'IC y mpupo100oXopoHHiil JisSIbHOCTI.

[lepenbavyeHnii po3BUTOK HACTYIMHHX KOMIIETEHTHOCTEH: YMIHHS
oTpuMyBaTu TeomnpocTopoBi nani J[33 3 BiIKpUTHUX BCECBITHIX Ta
HAI[lOHAIBHUX KAaTaJOTi30BaHUX JDKEPEd, YMIHHA CTPYKTYpyBaTH
reorpocTtopoBi gaHi y cepenopumii ['IC, roryBatum nani [I33 1o
nyOmikanii y BeO, HamamToByBaTH reonpoctopoBi mapu (I'TIHI) y
MOJIETISIX SIBUII] 1 TIPOIIECiB, CTBOPIOBATH BiacHi 100ipku moaeneit, ['TIIII,
Be0-3aCTOCYHKIB, pefaryBatu jaHi /33 B oHsaiiH 3aCTOCYHKaX.

Indopmaniiine
3a0€e3MeueHHS

HaBuanbpHo-MeToanuHe 3a0e3meueHHs] JUCIUILTIHN, B TOMY YHCITI,
METOAMYHI pEeKOMEHJAIil /Ui BHUKOHAHHS TPAKTUYHUX poOIT Ta
CaMOCTIHOT po0OTH, Mpe3eHTalliiiHI MaTepiaiy, HaBYaJIbHI MaTepiaju
moxao mozemtoBaHHs nanux /133 y cepemoBumi I'IC, cTpykTypyBaHHI
reONpPOCTOPOBHX JAHUX, CTBOPEHHIO T€OIPOCTOPOBHUX MOJIENIEH, OHJIalH-
3aCTOCYHKIB, PO3MIILIEH] Y BUIBHOMY JIOCTYMI y Mepexki IHTepHeT

®opMa IpoBEACHHS
3aHATh

Jlexuii, mpaKTU4HI 3aHATTS




JAucuumiina

Mogel0oBaHHS SIBUII TA NMPOIECiB HA OCHOBI TaHUX TUCTAHIIHHOTO
30HAyBaHHS 3emJi

CemecTpoBuii Ex3amen
KOHTPOJIb
Ocgimniit komnonenm 2.2
Jlucuuiina InTenexkTyaIbHMI aHAJII3 BEJIMKUX CXOBUI JAHUX
Pisenr BO Apyruil (MaricTepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Obcsir 5 kpenutiB EKTC
MoBa BUKJIaIaHHS YKpalHCbKa
Kadenpa MaTEeMaTHYHUX METOJIIB CHCTEMHOI'0 aHaJi3y

Bumoru 1o nouarky
BUBYCHHA

3HaHHs po3alTiB KypciB: Teopii iMOBIpHOCTEH Ta MaTeMaTUIHOT
craructukw, JIiHiiHOT anreOpu, MaremaTnyHoro aHamizy, MeTosis
onrtumizanii, ba3 nanux, [ndpopmaniiinux cucrem, OcHOB Teopii
HEHPOHHUX MEpex

[lo Oyxe BuBUaTUCS

— CydacHi METO/IY 1 aNTOPUTMH MAIIMHHOTO HAaBYaHHS;

— HaBuanns 6araromapoBoro nepcenTpoHa 3a J0noMorow Tensor-
Flow, Toune HanamryBaHHA rineprnapameTpiB HEHPOHHOI Mepexi;

— HaByanHs rmuO0KUX HEHPOHHUX MEPEXK, BUKOPUCTAHHS OB
MIBUIKUX ONTUMIi3aTOPiB, TOBTOPHE BUKOPUCTAHHS 3a3/1aJIeTi /b
HABYEHUX IIApPiB, JOJAHHS NEpEeHaBUYAHHS UIIXOM PEryJsipu3alii;

— 3ropTkoBi HEHpOHHI Mepexi, peanizauis B TensorFlow, apxiTekrypu;

— PekypenTHI HelipoHHI Mepexi, HaBYaHHS Kilacuikaropa
HOCITIIOBHOCTEH, HABUAHHSI JUI IPOTHO3YBAHHS YaCOBUX PSIB,
BUKOPUCTAHHS JJ1s1 0OpOOKH PUPOAHOT MOBH;

— ABTOKOJYBaJbHHKH, iX peainizanis B TensorFlow;

— HaByanHs 3 miAKPITUIEHHSAM, MapKiBChKI POLIECH IPUHHSTTS PillIeHb,
BeTyI 10 OpenAl Gym, rpagieHTH NOMITUKH, Q-HaBYaHHS, allTOPUTM
mepexi DQN.

Yomy ne
1ikaBo/Tpeda
BHUBYATH

— Sk edexTuBHO OyyBaTH 1 HABYATH HEHMPOHHI MEpexi,
BUKOpUCTOBYIouH 6i0mioTeky TensorFlow;

— Sk BUKOPHCTOBYBAaTH HEUPOHHI MEpEKi MPSMOTO MOIIUPEHHS,
3rOPTKOBI MEPEXkKi, aBTOKOTYBAJIbHUKH, PEKYPEHTHI MEpEXi Ta
MEPEKi 3 JOBrOI KOPOTKOCTPOKOBOIO maM'satTio (LSTM);

— Sk po3B’s3yBatu 3a1a4i Kiacudikalii, MporHo3yBaHHs YaCOBHX
PsAiB, pO3Mi3HaBaHHS 300paXeHb Ta 0OPOOKU MPUPOAHOT MOBU
3aco0amMu IIIMOOKOTI0 HaBYaHHS,

— Sk HaBYUTH areHTa BUKOHYBATH Jii y CEPEeIOBUII IUIIXOM
3HAXOPKEHHSI rapHOi MOJITHKH.

Yomy moxHa
HaBUUTHUCA
(pe3ynbratu
HaBYaHHS)

B pesynbrarti BUBUEHHS TUCIUILIIHYU CTYCHT OyJe 3HaTH CydacHi
METOJH 1 AITOPUTMHU MAITMHHOTO HaBYaHHS, METO/IU €(PeKTHUBHOT
noOy/10BH 1 HABUYAaHHS HEHPOHHHUX MEPEK, TEOPII0 3TOPTKOBUX
HEHPOHHUX MEPEXk, aBTOKOJYBaJIbHUKIB, PEKYPEHTHUX MEPEXK, MEPEXK 3
JIOBI'OI0 KOPOTKOCTPOKOBOIO IaM'SITTIO, METO/IM HABYAHHS 3
MiAKPIIJICHHSAM, a TAKOX 3aCTOCYBaHHS BKa3aHUX MEPEX 710 PO3B’I3aHHS
NPAaKTUYHUX 3a/1a4 3acobamu 0i6miorekn TensorFlow.

SIx MOXHa KOPUCTY-
BaTHUCS HAOYTUMHU

3acTrocoByBaTH HaOYTI 3HAHHS Ta YMIHHS JUIS PO3B’sI3aHHS 33134
kiacudikaii, IporHo3yBaHHS YaCOBUX PSAIB, PO3ITi3HABAHHS
300paskeHb, 00POOKHU MPUPOIHOI MOBH, HABUYAHHS arcHTa.
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3HAHHAMM 1 yMIHHS-

MU(KOMIIETEHTHOCTI)
Indopmaniiine HaBuanbHa Ta poGoya nporpamMu JTUCHMIUTIHY, PEHTHHIOBA CUCTEMA
3a0e3neyeHHs ouinoBaHHs (PCO), KOHCIEKT JIEKIIii

dopMa IpoBEACHHS
3aHITh

Jlexuii, mMpakTUYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIb
Ocgimniit komnonenm 2.3
Jlucuumuiina KopnoparusHi ¢inancu
Pisenr BO Apyruii (MaricrepchbKuid)
Kypc nepiuii (BECHIHUN CEMeCT))
Ob6csr 5 kpenutiB EKTC

Mosa BuKIagaHHA

yKpaiHChKa, aHIJTIMChKa SIK ayTEeHTHYHAa MOBAa TPAKTUYHUX 3aBIaHb
3axi/IHUX YHIBEPCHUTETIB (32 JOMOBIIEHICTIO)

Kadenpa

MaTeMaTHYHUX METO/IiB CUCTEMHOTO aHaJI3y

Bumoru 1o nouarky
HaBYaHHS

3HaHHS OCHOB €KOHOMiKH, ()iHAHCOBOi MAaTEMAaTHKH, MAaTeMaTHYHOTO
aHaJIi3y Ta MATEeMAaTUYHOI CTATHCTUKH.

[lo Oyxe BuBUaTUCS

Teopii kopnoparuBHUX (iHAHCIB, $KI BUKOPUCTOBYIOTHCS IS
NPUKAHATTS pIlICHb B YIpaBliHHI (iHAHCAMU CyYaCHHMX KOpIiopariil 3
ypaxyBaHHSIM PH3HUKY:

- iH(popMaIlliiiHa acuMeTpis Ta areHTChKi BIIHOCHHU B YIIpaBIIiHHI
KOPIIOpAIIi€lo;

- Tteopis lO. ®amu cryneHiB edekTUBHOCTI (iHAHCOBHX PUHKIB,
EMH-rinote3a Ta 1i HacimiAku [Uis yHpaBliHHSA (iHAHCAMU
KOpIopariii;

- Teopil CTPYKTypH KamiTadxy KOpropamii Ta iX BHKOPHCTaHHS MJIs
OIITUMI3aIlil BapTOCTi 3aiyuyeHHOro (pinancyBanus (MM Teopema Ta
KOMIIPOMiCHA Teopis);

- Teopii AWBIACHIHUX TOJITUK KOpIOpaIlii Ta BIUIMB IUBIACHIHUX
BUIUIAT HA BapTiCTh KOPIOPALIii;

- Teopii 4acOBOI CTPYKTYpH NMPOLIEHTHUX CTABOK Ta IX 3aCTOCYBAHHS;

- uiHoyTBopeHHs akTUBIiB (Teopii CAPM, APT Ta inmi);

- KpuTepii NpuiHATTS (iHaHCOBHUX pilleHb B Kopropamii Ta ix
Bukopuctanas (EVA, NPV-reopema, MIRR Ta inmi);

- METOAM OLIHIOBaHHS (yHIAaMEHTaJIbHOI BapTOCTI AaKTHBIB Ta
3000B’s13aHb KOpriopauii (akiii Ta 00proBi iIHCTPYMEHTH);

- KOHIIEMLis MOPTQETbHOr0 yNpaBIiHHSA Ta 3aCTOCYBAaHHS TEOPEMHU
ToOina;

- Teopil MOXIJHUX IHCTPYMEHTIB Ta iX BUKOPUCTaHHS (peajpHi Ta
YIPaBIIIHCHKI OMIIOHU B KOPIIOPATUBHOMY YIIPABIIiHHI);

[Tpuknaau, mo crnocrepiraivcs Ha OpakTuii, a Ttakox Case Study
(TumizoBaHi mpoOieMu 3 GaraTbMa BapiaHTaMH BUPILICHHS, SIKI 4acTO
BUHUKAIOTh B MPAKTHIII YIIPaBIiHHS (iHAHCAMU KOPIOPALIiA).

Yomy ne
1ikaBo/Tpeda
BHUBUYATH

3a 10CUTh CTUCIINHI Yac MOXHA OMTaHyBaTH TEOPii, 1110 JIeXkKaThb B OCHOBaX
Cy4acHUX NPAKTUK YIpaBliHHA (piHaHCAMM KOpIopaliif, a TaKoxX
HABYMTHUCS CTBOPIOBATU BJIACHI ()iHAHCOBI MOJETI Ta 3aCTOCOBYBATH X
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Ha MIPAKTHUL, B TOMY YKCIIi BIAMOBIIHO A0 III0YMX 3aKOHOJJABYMX BUMOT
JI0 TaKUX MOJCIIEH.

MopnenpHU TiAXiA CHOTOAHI BHU3HAYAE TOJOBHHUU TPEHA Kparoi

NPAaKTUKU (PIHAHCOBOTO YNPABIiHHS B KOPHOPALIAX:

- B pO3BUHYTHX KpaiHax cBity 3 2018 poky 3anpoBamxkeno IFRS 9, mo
periaMeHTye 3aCTOCYBAaHHS MOJEIBHOTO IMiX0My B MIXKHAPOJIHOMY
CTaHJAapTI OLIHIOBaHHS (IHAHCOBUX IHCTPYMEHTIB Ui 3BITHHUX
IIJIeH, 10 SKOTO MpHeaHANacs i YKpaiHa;

- B (piHaHCOBOMY CEKTOpi MOJIENIbHA OCHOBAa NPUHHATTS pillleHb
Oe3nocepelHbO peraameHToBaHa B jgokymeHTax €C: CRD IV ta
TRIM, a takox B [loctanoBi HBY Ne64 nns Ykpainu.

Yomy moxHa
HaBUUTHUCA
(pe3ynbraru
HaBYaHHS)

- OTpUMATH 3HAHHJ Ta BMIHHS 3aCTOCOBYBAaTH KJIAacH4Hi (iHAHCOBI
Teopii ans moOyZoBH (HIHAHCOBO-EKOHOMIYHHMX MOJEJCH, M0
OOI'PYHTOBYIOTH (DiIHAHCOBI PILlICHHS B KOPIIOpAIlii;

- 3100yTH MpPaKTUYHI HABUYKU MPUHHATTS (PIHAHCOBOTO PIIICHHS SIK
MPOLIECY CTBOPEHHS (iHAHCOBO-EKOHOMIYHOI MOJIE, 110 6a3y€eThCs
Ha Cy4acHHUX (piHAHCOBUX TEOPIfX;

- OBOJIOJITH OCHOBHUMH METOJAMHU NMPUUHATTS (iHAHCOBUX pillIEeHb
3a HasIBHOCT1 PU3HMKY Ta KOH(JIIIKTY IHTEPECiB MK MEHEIKMEHTOM
Ta aKkI[iOHEpaMHu KOPIOpaLii;

- HABYMTHUCS 3HAXOJUTH KOMIIPOMIC MK PH3UKOM Ta OYiKyBaHOIO
JOXOAHICTIO B pe3yJIbTaTi NIPUUHATTS (PIHAHCOBUX PIIICHB;

- BMITM OIIHIOBaTH BJACHI Ta 4YyXi akuii Ta BapTicTh OOpriB
KOpIopariii;

- PpO3yMITH Ta ONTHMAaJIbHO BHOUPATH THUIl I1HCTPYMEHTY IS
¢iHaHCyBaHHS aKTHUBIB Kopmnopauii (iHBeCTHLIH), BH3HAYaTH
ONITUMAIIbHY CTPYKTYpY (iHaHCYBaHHSA Oi3HECY;

- BMITH 3aIIpONIOHYBATH BJIACHUKAM KOPIIOpaIlii AUB1ICHAHY TOTITUKY
(cTBOproBaTd  paiioHaNbHUN ~ OamaHc  MDK ~ HEOOXITHICTIO
BUIUIAYYBaTH BUHAropoJgy BIIACHUKaM 1 pEIHBECTYBaHHIM B
PO3BHUTOK Oi3HECY);

- ONaHyBaTW OCHOBHI MNPUHUUNM  €(QEKTHBHOTO  YIPaBIIiHHS
(iHaHCaMU KOpHOpAIIiid.

Sk MoxHa
KOPUCTYBATHUCS
HaOyTHUMHU
3HAHHSMH 1
YMIHHSIMU
(xommeTeHItii)

BynyBatu ¢inaHcoBi MOeMI ISl IPUIHSITTS PIllIEHb 100 ITiIBUICHHS

PHHKOBOT BapTOCTI KOpHOpaLii B TAKUX 11 yIPaBIiHCHKUX MpoLecax:

- (opMyBaHHS ONTUMAIILHOT IHBECTHILIIHHOT MOJIITHKY;

- CcKiajaHHs OMO/DKETIB  KamiTadbHUX BKJIAJEHh Kopropamii 3
ypaxyBaHHSM pU3uKiB Ta BapTocTi Kanitainy (MIRR-WACC meton);

- BuOip pamioHanbHUX CcHocoOiB (iHAHCYBaHHA I1HBECTHLIN Ta
MOTOYHUX oOmepamiii — ¢OopMyBaHHS TOMITUKA (DiHAHCYBAaHHS
KOpIopariii;

- OIlepaTHUBHE IUTaHyBaHHA (OIO/KETYBAaHHS) Ta MOTOYHE YIPABIIiHHS
(inancamMu Kopropartlii BiMoBiAHO A0 (iHAHCOBOI MOJIITHKH;

- moOyaoBa Ta peanizaiisi JUBiICHIHOI TOJITHKH KOPIIOPAIIii.

AHani3yBaTH pe3yJbTaTUBHICTh IISTIBHOCTI KOPIIOpaIllii, B TOMY YHCII B
IpoIieci OLIHIOBAHHS 11 CIIPOMOKHOCTI 3aTy4aTH 1HBECTHUIIII.

Po3pobnsatu ¢inaHcoBy yacTuHy Oi3HEC-IJIaHIB KOpHOpaliid, B TOMY
YUCITL AJIs 3a7Ty4YeHHS 1HBECTHIIIH.
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Indopmaniiine
3a0e3MeueHHS

HaBuansHa Ta poboua mporpamu, PCO Tta onmaitn Google Form
TECTYBaHHs, Tpe3eHTalii JIeKUid Ta Tmpe3eHTauiifHi MaTepianu
NPAaKTUYHUX 3aB/IaHb.

®opMa IpoBEACHHS
3aHITh

Jlexii Ta mpakTUYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIIb
Ocgimniit komnonenm 3.1
Jncnuniina InTeneKkTYaIbHMI aHAJII3 TaHUX Y Oi3Hec-aHAJITHINI
Pisenr BO Jpyruii (MarictepchKuii)
Kypc 1 (BecHsiHUH cemecTp)
Ob6csr 5 xpenutiB EKTC
Mosa BuKIagaHHA YkpaiHcbka
Kadenpa Kadenpa mtyyHoro iHTeIeKTy
Buknanaui, siki Jlazapenko Ipuna CepriiBHa, K.(p.-M.H., JoueHT Kadeapu
3a0e3neuyroTh eKOHOMIUHOi KiOepHEeTHKH (aKyJIbTETy MEHEDKMEHTY Ta MapKETHHTY
BUKJIAJJaHHS KIII im. Iropst Cikopchkoro
JUCHUILIIHA

Bumoru 1o nouarky
BUBYCHHS
(MIKIUCIUTLTIHAPHI
3B’SI3KH)

[TonepenHi 3HaHHS 3 PO3ALTIB JUCUUILTIH «MeTou Ta TEXHOOTI1
O0YHCITIOBAILHOTO 1HTENEKTY»; «OOpoONeHHS Ha/JABEIMKUX MAacHBIB
TaHUX)

[lo Oyxe BuBUaTUCS

Y  paMKkax BUKIaJaHHI Kypcy OyOyTh BHBYATUCh  METOIH
IHTENIeKTYaIbHOT0 aHami3y iHpopMamii s TPUHHATTS 0OTPYHTOBAHUX
yOpPaBIiHCHKUX DpillleHb IOJ0 BeaeHHs OizHecy. lle m03BONHTH
BUKOPHUCTOBYBaTH aHAJIITUYHI JOCITI JKSHHS Makpo- Ta
MIKpOCEpPEIOBHINA JJIsl TiABHUINEHHS SKOCTI Oi3HEC-pillieHh B yYMOBax
3pOCTa40i HEBU3HAYCHOCTI.
Ha npakTiunux 3agavax OyayTh pO3TIISIHYTI:

— Mertonu knacudikarii JaHuX:

metonu knacudikamii KNN (k-nearest neighbors algorithm);

metonu knacudikamii DT (Decision Tree);

metoau knacudikanii LR(Logistic Regression);

metoau knacudikamii SVM(Support Vector Machine);

— Mertou KIacTepu3alii:

MeTo U kinactepusaiii K-means;

MeToau knactepusaiii EM-anroputw;

METOM Kiactepu3alii lepapxiuna KinacTepuzaris;

metoau kinacrepusanii DBSCAN(Density-based Spatial Clustering
of Applications with Noise);

— Meroa ronoBHUX KOMIIOHEHT, MaTpU4HHUM po3kiaxd, Li ta Lo
perynsipusanis;

— Data Driven miaxig st po3BUTKY 0i3HECY

Yomy 1e 1ikaBo/Tpeda
BUBYATH

BuBUYEHHS IUCHMIUTIHU J0O3BOJISIE 3aCTOCOBYBATH KOMII FOTEpHI
TEXHOJIOTii Ta TmporpaMHe 3abe3meueHHss 3 OOpPOOKM JaHUX s
BUpIIICHHS O13HEC-3aBIaHb 3 aHAI3Y iH(GOpMAITii 7S MiITOTOBKH 3BITiB;
00poOIATH Ta aHANTI3yBAaTH BEJIMKI MACUBH JaHUX JIJIsl BUPILIeHHS Oi3HecC-
3a7ad.
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Jucouniina

InTenexkTyanbHMii aHAJI3 TaHUX y Oi3HeCc-aHAJITHI

Yomy moxHa

HaOyTrs 3HaHp 3 METOAIB MAIIMHHOTO HaBYaHHS  Ta

HaBYUTHCS 0araToOBUMIpHOTO aHAJII3y IaHUX y Oi3HEeC-aHAITHIII,
(pe3ynbraru TEXHOJIOTii BHUKOPUCTaHHA CY4YaCHUX TIPOTPaMHHUX 3aco0iB
HaBYaHHS) IHTETIeKTYaIbHOTO aHaNi3y JaHUX y Oi3HEC-aHaANITUI;
KpUTEPIiB TOPIBHAHHSA MOZENECH 1 METOMIB IHTENEKTYaJIbHOTO
aHaIII3y JaHUX
Sk MoxHa 3acrocoByBaTH HaOyTi 3HAHHSA Ta YMIHHS JJs1 BHUKOPHUCTAHHS
KOPHUCTYBaTUCS METOIB IHTENEKTYaIbHOTO aHAII3Y JaHUX JJISl BUPIIEHHS MPAKTUYHUX

HaOyTHMU 3HAHHIMH 1

3a7a4 Oi3HEeC-aHAIITUKH;

YMIHHSAMHU 3aCTOCYBaHHS CYYaCHUX MPOTPaAMHUX 3aCO0IB IHTENEKTYaJIbHOTO
(KOMITETEHTHOCT!I) aHaIi3y JaHUX;

BHU3HAYCHHS ONTHUMAJIBHUX METO/IB Ta MOJEIICH IHTENEKTyaIbHOTO
aHaJi3y JNaHUX MpPU BUPIMIEHHS KOHKPETHHUX 3a7ay YIPaBIiHHS Ta
0i3HECY

Indopmaniiine Cunalyc aucuuIuling; pedTuHrona cuctema omuinioBanus (PCO);
3abe3neueHHs HaBYAJIbHI MOCIOHUKH

®opMa IpoBEACHHS
3aHITh

Jlekuii; mpakTU4Hi 3aHATTS (KOMI IOTEPHI MIPAKTUKYMH )

CemecTpoBuii Ex3amen
KOHTPOJIIb
Ocgimniit komnonenm 3.2
Jlucummiina InTenexkTya bHMI aHAJI3 TaHUX
Pisenr BO Apyruil (MaricrepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6csr 5 kpenutiB EKTC
MoBa BUKJIaIaHHS YKpaiHCbKa
Kadenpa IIITy4HOrO 1HTEIEKTY
Bumoru o nmouatky | “Jlocmimkenns omnepauiii”, “Teopis NpuUHHATTA pilleHb B CKJIAJHUX
BUBYCHHS cucremax”’, “MonentoBaHHs EKOHOMIYHUX cucteM”’, “CTaTHCTUYHHUI

aHaJIi3 eKOHOMIYHHX MPOIIEeCiB”.

[lo Oyme BuBUaTUCS

— 3apaui, cTaaii i Mmeroqu data mining-TeXHOIOTIN
— Metoau nonepenHboi 00poOkH naHux y data mining
— Metoau i anroputMu Data Mining

Yomy ne
1ikaBo/Tpeba
BUBYATH

MeTo1o IUCIUIUTIHY € (OPMYBAHHS Y CTYIEHTIB CHCTEMHOT'O YSIBJICHHS
PO TEXHOJIOTIIO IHTENIEKTyaJIbHOro anani3zy ganux (Data Mining),
OCHOBHI METOJIH, MoJielli Ta 3acobu Data Mining, X npakTuiHe
3aCTOCYBaHHSA ISl BUPILICHHS NPUKJIAJHUX 33]a4, PO3BUTOK HAaBUUOK
aHaJi3y JaHUX Pi3HOI MPUPOIH, pO3POOKH, aJaTyBaHHs Ta TECTYBaHHS
KOMITIOHEHTIB MTPUKJIQJHOTO MPOrpaMHOTro 3abe3neyeHHs iHpopMaiiHux
CHCTEM

Yomy moxHa
HaBUUTHUCA
(pe3ynbraru
HaBYaHHS)

PH 11. CTBOpIoBaTH HOBI aJITOPUTMHU PO3B’sI3yBaHHs 3a7a4d y cgepi
KOMIT IOTePHUXHAYK, OI[IHIOBATH iX €()eKTUBHICTH Ta OOMEXEHHS Ha iX
3aCTOCYBaHHS

PH 23. BuxkopucToBYyBaTH TEXHOJIOTii OOUHCITIOBAILHOTO 1HTENEKTY IpU
PO3po0IIl CUCTEM MPUUHATTS PIlIEHb Ta IHTENCKTYaTbHUX
iHpOpMaLiIHHUX CUCTEM

PH 24. Po3po6uniaTu agekBaTHI METOM HaBUAHHS Ta CAMOHABYAHHSI,
BKJTIIOYar0uu Metoau riaunbdokoro HaBuanHs (Deep Learning) ta
BUKOPUCTOBYBATH iX JUI HAJIAIITYBAaHHS HEHPOHHUX MEPEX JUIS
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BUpIILICHHS] KOHKPETHUX 3aJ]]a4 POTHO3YBaHH:, KEpYBaHHs, Ki1acu(ikarii
Ta IHTEJIEKTYaJIbHOTO aHaJli3y TaHUX

PH 27. Po3po0:siTi HOB1 TOTIOJIOTIT T1I0pUIHUX HEHPOHHUX MEPEK
a/IaTOBaHUX J0 YMOB ITOCTABJICHOTO 3aB/IaHHs Ta HABYAIbHOT BUOIPKH

SIx MoxxHa JCK 3. 3parHicTh BUOUpaTH aJIeKBaTHI METOJIM HaBUaHHS, BKIIIOYAIOUYU
KOPHUCTYBaTHUCS Metonu riaubokoro HaBuanHs (Deep Learning) 1 camoHaBUaHHS Ta
HaOyTHMHU BUKOPUCTOBYBaTH iX Ui HAaJaIUTYBaHHS HEUPOHHUX MEPEexX s
3HAHHIMH 1 BUpIIICHHS KOHKPETHUX 3aJ1a4 MPOrHO3yBaHHs, KepyBaHHsI, Kiacu}ikariii
YMIHHSIMHU Ta IHTEJIEKTYaJIbHOTO aHAJIi3y TaHHX)
(KOMITETEeHTHOCT!1) JICK 4. 3naTHicTh BUKOPUCTOBYBATH METO/| 1HIYKTHBHOTI'O MOJICITIOBAHHS
MI'YA nnst aBTOMaTu4HOi MOOYAOBH MOJENEH CKIaJHUX TPOIECiB
(30Kpema B 3aa4ax MPOrHO3yBaHHA) B TEXHILl Ta €eKOHOMILII
JCK 6. 3naTHicTh aHalli3yBaTH CyYacHI CBITOBI TEHIEHIII PO3BUTKY
KOMIT'IOTEPHUX HayK Ta TMEPCIEKTUBH PO3BUTKY iH(pOpMAIifHUX
TEXHOJIOTIH.
JICK 7 3naTHicTh po3p0oOIsSTH HOBI TOMOJOTI] IITYYHUX HEHPOHHUX
MEpexk, BKIIIOYAIOUU T10pUIHI HEHPOHHI MEpexi
Indopmaniiine Cunalyc, miapy4HuK
3abe3neueHHs

dopMa IpoBEACHHS
3aHATh

Jlexuii, mMpakTUYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIb
Ocgimniit komnonenm 3.3
Jucuuruiina @DyHaaMeHTAJIBHUN aHAJI3 (PIHAHCOBOI0 PHHKY
Pisens BO Apyruil (MaricTepCchKuii)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6c¢sr 4 xkpenutu €EKTC
MoBa BUKIIalaHHs yKpalHCbKa

Kadenpa

MaTemMaTHYHUX METO/IiB CHCTEMHOTO aHaJI3y

Bumoru 1o nouarky
BUBYCHHA

HasBHICTB OCBITHBOTO CTyTIEHs OakagaBpa

[lo Oyxe BuBUaTUCS

- BIAMIHHOCTI (pyH/IaMEHTAJIBHOTO Ta TEXHIYHOTO aHANI3Y;

- ertanu (yHIAMEHTAIBHOTO aHaIli3Y;

- MeToau (pyHIaMEHTaIbHOTO aHami3y;

- e(eKTUBHICTH (DIHAHCOBUX PHHKIB;

- TOKa3HHUKH CTaHy Ta PO3BUTKY MIKPO- Ta MaKpOCEPEI0BHILA;

- aHami3 raly3eBol IUHAMIKH,

- MakKpOeKOHOMIYHHUH aHaji3 Ta aHaJli3 AMHAMIKU (PIHAHCOBOTO
PHHKY;

- aHaJIi3 eKOHOMIYHOI IisUTbHOCTI MIANPUEMCTB, iX (hiHAHCOBOTO
CTaHy, TUIATOCTIPOMOXKHOCTI, JIIKBITHOCTI, MOKIHBOCTI
OaHKpYTCTBa,

- iHBeCTHLIHHOI MpUBaOIMBOCTI aKL[IOHEPHUX TOBAPUCTB;
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- KJIACWYHI Ta MPaKTUYHI MiXO0IH 10 aHATi3y, MOJCIIIOBaHHS Ta
IIPOTHO3YBAHHS I[iH ()iHAHCOBUX AKTHUBIB;

- (opMyBaHHS aHAJITUYHUX 3BITIB, B TOMY YHCII 1 IIIOA0
1HBECTUIIITHOT TPUBAOIUBOCTI aKI[IOHEPHUX TOBAPHUCTB,
(biHAHCOBUX aKTHBIB;

- mojiiHMH aHali3 (iIHAHCOBOTO PHHKY;

Yomy ne
1ikaBo/Tpeda
BHUBYATH

Ha peanpHux npukiazax po3risiIaloThCs AK KIACHUHI MiIXOIH aHaIi3Yy,
MOJICJIIOBAHHS Ta MPOTHO3YBaHHS (piHAHCOBOTO PUHKY, TaK 1 MPaKTHYHI
Ta MPUKIATHI IPUIHOMH, B TOMY YHUCIIi 3 BUKOPUCTAHHSIM
CIIELiaTi30BaHOr0 MPOrPaMHOTo 3a0e3MeYeHHs

Yomy moxHa

NPAaKTUYHUX HABUYOK aHAJI3y Ta MPOTHO3YBaHHS IiH ()iHAHCOBUX

HaBYUTHCS IHCTpYMEHTIB, po0OTI 3 (PiHAHCOBOIO 3BITHICTIO KOMIIaHii, pOpPMyBaHHIO

(pe3ynbraru aHATITHYHUX BUCHOBKIB Ta OOTPYHTYBAHHIO ii €()eKTUBHOI IHBECTUIIITHOT

HaBYaHHS) cTpaterii Ha ()iHAHCOBOMY PUHKY, 3HW)KEHHS PU3HKIB IIPH MPUAHATTI
pileHb

Sk MoxHa BUKOPUCTOBYBATH y MPAKTHYHIN TisSUIBHOCTI HA pOOOYOMY MiICIIi B

KOPHUCTYBaTUCS (iHAHCOBUX yCTAaHOBAX, OpraHax Jep>KaBHOTO YIPABIiHHSA,

HaOyTHMHU iHBeCcTULIIHUX (oHaxX, Oipkax, TOIIO

3HAHHSMH 1

YMIHHSAMU

(KOMITIETEHTHOCT1)

[adopmarriiine HABYAJILHO-METOANYHE 3a0€3MeYCHHS TUCITUTLTIHNA, B TOMY YHCII,

3a0e3neueHHs METOAMYHI peKOMEH AN /JIs1 BUKOHAHHS MPAaKTHYHUX POOIT Ta

CaMOCTIHO1 po0OOTH, Mpe3eHTAlliiiHI MaTepiany, HaBYaJIbHI MaTepiaau
11010 Oip>KOBOi TOPTiBIi, (PIHAHCOBOTO PHUHKY B IIOMY Ta HOTO
CKJIaJJOBHX, PO3MIIIICHI Y BUILHOMY JIOCTYMI y Mepexki IHTepHeT

dopMa IpoBEACHHS
3aHITh

Jlexuii, mpakTUYHI 3aHATTS

CemecTpoBuii 3anik
KOHTPOJIIb
Ocgimniii komnonenm 4.1
JAucuumiiina AHaJi3 1aHuX IHTEepHeT-Meia Ta COliaILHUX MepPex
Pisenr BO Jpyruii (MarictepchKuii)
Kypc 1 (BecHsiHUH cemecTp)
Ob6csr 4 kpeputu €EKTC
MosBa BuKIagaHHA YKpaiHCbKa
Kadenpa Kadenpa mtyyHoro iHTeIeKTy
Buxknamgaudi, sixi Jlanme JImutpo BonoguMupoBUY, MOKTOp TEXHIYHUX HAyYK,
3a0e3neuyroTh npodecop, 3aBigyBau Kadeapu iHpopMalliiiHoi Oe3neKd HaBYAILHO-
BUKJIAJJaHHS HaykoBoro (izuko-TexHiunoro iHcTuTyTy KIII iM. Iropst Cikopcbkoro
JUCHUILIIHA

Bumoru 1o nouarky
BUBYCHHSI
(MIKIUCIUTLTIHAPHL
3B’SI3KH)

3HaHHS PO3IUIIB TUCIUILIIH «IHTeNeKTyallbHUN aHami3 JaHuX»;
«Oprawnizanis 6a3 JaHuxX Ta 3HaHBY» «/IUcKpeTHa MaTeMaTHKay; « Teopis
AJITOPUTMIB»

[lo Oyne BuBUaTUCS

3acobu  00poOku  Ta  Bi3yamizamii = BelMMKHX  00cATiB
HECTPYKTYpPOBAaHUX JaHUX IHTEPHET-Me/ia Ta COLiaTbHIUX MEPEK;

exocuctema komrnoHeHTiB Elastic Stack, 30kpema:

Elasticsearch (inpopmaniliHO-ITONITYKOBA CHCTEMA);
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Jucouniina

AHaJi3 JaHuX IHTEpPHeT-Meia Ta COliaILHUX MepPex

anpo Elastic Stack, ska mo3Bonsie 3milicHIOBaTH OOPOOKY
HECTPYKTYPOBAHMX JIaHUX, MOIIYK 1 aHaNi3 TaHUX;

yruita Kibana — BikHo B Elastic Stack sik 3aci® manimymnsmii,
a”ayi3y i Bizyamizauii indopmartii

Yomy 1e 1ikaBo/Tpeda
BUBYATH

BuBdYeHHs HMUCHUIUTIHE J03BOJsie (OpMyBaTH 3AaTHOCTI 1O
NPOEKTYBAaHHS Ta NPOTpaMHOI peaiizamii METOAIB KOMIT IOTEPHOI
00poOKM naHUX B 1HPOPMAIIHHUX CEepelOBUIIAX PIZHOMAHITHOTO
NpU3HAYCHHS, CHCTEM YIpaBliHHSA  Oi3HEcC-polecamMH, CepBic-
OpIEHTOBAHMX CEPEOBHUII] Ta CUCTEM BUCOKOIPOAYKTUBHUX KIACTEPHUX
004YHCIICHb

Yomy moxHa

HalyTTs 3HaHb 3 IHCTPYMEHTIB MOIIYKY HECTPYKTYPOBaHHUX JTAHUX

HaBYUTHUCS (Elasticsearch);

(pe3ynbraru 3 IHCTpYMEHTIB Bizyanizauii i ananizy ganux (Kibana);

HABYAHHSI) 3 iHCTpYMEHTIB MepexkeBoro anainizy (Gephi, Neo4j)

Sk MoxHa 3acrocoByBaTh HaOyTi 3HaHHA 1 YMIHHS JUIsI BHUKOPHUCTAHHS

KOPHUCTYBaTUCS metoniB Data Mining ans iHTENEKTYaJbHOTO aHaNi3y HaJIBEINKUX

HaOyTHMU 3HaHHSIMHU 1 | MacuBiB gaHux (Big Data) Ta momryky npuxoBaHHX 3alie)KHOCTEH B

YMIHHSIMU po3noaiIeHNX 06a3ax JaHUX;

(KOMITETEeHTHOCT!1) 00poOIATH Ta Bi3yasli3yBaTH JIaHi 3 METOIO aHaIi3y Ta MiArOTOBKH
3BITHUX HAayKOBO-JIOCIIIHUX MaTepiajiiB Ta iX MpeAcTaBICHHS 3ac00aMu
CUTyallliHUX  LEHTpiB  Ta  iH(OpMaIiiiHO-TeIeKOMYHIKaliHHUX
TEXHOJIOT1H

Indopmaniiine Cunalyc aucuuIuling; pedTuHrona cuctema ominioBanus (PCO);

3abe3neueHHs HaBYAJIbHI MOCIOHUKHU

dopMa IpoBEACHHS
3aHITh

Jlexuii; mpakTH4Hi 3aHATTS

CemecTpoBuii 3anik
KOHTPOJIIb
Ocgimniit komnonenm 4.2
Jlucuumiina KornituBae Moae1l0BaHHSA
Pisenr BO Apyruil (MaricTepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6csr 5 kpenutiB EKTC
MoBa BUKJIalaHHS YKpaiHCbKa
Kadenpa MaTeMaTHYHUX METOJ[IB CHCTEMHOI'0 aHaJi3y

Bumoru 1o nouarky
BHUBYCHHA

3HaHHs po3AUTiB KypciB: JliHiitHa anrebpa; JluckpeTHa MaTemMaTuKa;
Teopis ynpasininas (6akaHo)

[lo Oyme BuBUaTUCS

[ToHATTS PO KOTHITUBHE MOJICTIOBAHHS Ta 1HII KOTHITUBHI HAYKH
OCHOBHI TUITH KOTHITUBHUX KapT

BrnacTuBOCTI KOTHITUBHUX KapT Ta IMITyJIbCHHUX IPOLIECIB Y HUX
(HampuKIaa, CTIHKICTB)

MeTtouka moOya0BU KOTHITHBHUX KapT

CuenapHuii aHaIi3 HA OCHOBI KOTHITUBHUX KapT

VYnpaBiaiHHA KOTHITHBHUMH KapTaMy Ha OCHOBI TeOpii yIpaBIliHHS
InenTudikaiiss KOTHITUBHUX KapT Ha OCHOBI Teopii i1eHTudikamii

Yomy ne
1ikaBo/Tpeba
BUBYATH

B nam vac icHye Benuka npo6siema 3 MaTeMaTUYHUM OTIUCOM 1
BiJIMOBIHO TOJABIINM CTPOTUM aHATI30M CKIIAHUX CUCTEM, IO HE
MalOTh TEXHIYHOI MPUPOAH (€KOHOMIUHUX, MOJITUIHHX, TICUXOJIOTIYHUX,
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eKOJIOT1YHUX To110). KOrHiTHBHE MOAETIOBAaHHS 1 30KpeMa KOTHITUBHA
KapTa € MPOCTUM, HAOYHUM 1 BOJHOYAC AYKE MOTYKHUM 1HCTPYMEHTOM
TaKOro OMHCYy CKIanHuX cucteM. CkiiaaHa, baraToBUMIpHa,
6araTo3B’si3Ha cUCTEMa JIOBUIBLHOI IPUPOAN MOXKe y 0ararboX BUITaIKaX
OyTH OIKCAHOIO Y BUTIIA/I KOTHITUBHOI KapTH, IO JO3BOJISIE TIOTIM
BUBYATH i1 BIACTUBOCTI, MOJICTIOBATH i1 ANHAMIKY 1 HABITh YIPABISATH
1i€r0 cuctemoro. Bee 11e Oyzie po3risgaTuch y 1aHOMy Kypci

Yomy moxHa

B pesynbrarti HaBUaHHS CTYJE€HTH 3HATUMYTh TEOPETHYHI OCHOBU

HABUYUTHUCS KOTHITUBHOT'O MOJICJTIOBAHHS, BIACTUBOCTI CUCTEM, 110 OMUCYIOThCA 32
(pe3ynbraru JIOTIOMOT'OI0 KOTHITUBHUX KapT Pi3HOTO THITY, IPUHLIUIH 1 METOIH
HaBYaHHS) ieHTUdiKaii Ta yrnpaBiiHHSI IMITyJIbCHUMH MTPOIIECAMU KOTHITUBHUX
KapT; BMITUMYTh peai3yBaTH MOBHHH UK MIPOIeCy MOOYA0BU Ta
aHaJi3y KOTHITUBHOI MOJIENI CKJIaHOI CUCTEMH, aHAII3yBaTH CUCTEMY,
NPEJCTaBICHY KOTHITUBHOIO KapTOI0, HA CTPYKTYPHY, IMIYJIbCHY Ta
a0COIOTHY CTIMKICTh, MOJEIIOBATH TUHAMIKY IMITyJECHOTO MIPOIIECY
KOTHITUBHOI KapTH IpH Jii 30BHIIIHIX 1 BHYTPIIIHIX 30ypeHb,
YIPaBJIATH IMITYJIbCHUM INIPOLIECOM Y KOTHITHUBHIHM KapTi Ta
11eHTU}IKYBATH 11 CTPYKTYPY 1 KOe]illieHTH
Sk MoxHa HalyTi KOMIETEeHTHOCTI MOKHA 3aCTOCOBYBATH y MPAKTHUHIN poOOTi
KOPHUCTYBaTUCS HIISIXOM MOOYI0BH Ta iAeHTU(IKAIT KOTHITUBHUX KapT Oy Ib-sIKUX
HaOyTHMHU JOCIIKYBAaHUX CKJIAJJHUX CUCTEM JOBUIBHOI PUPOIH, YUCEIBHOTO
3HAHHIMH 1 KOMIT IOTEPHOT0 MOJICITIOBaHHS IIUX CHCTEM, MPEJICTaBICHUX
YMIHHSIMU KOTHITUBHUMHM KapTaMu, YIPaBIiHHA JUHAMIYHUMU TPOLIECAMH B ITUX
(KOMITETEeHTHOCT!1) crcTeMax Ha OCHOBI CIICHApHOTO aHali3y Ta, 32 MOXJIMBOCTI, METO/IiB
Teopii KepyBaHHS
Indopmaniiine HaBuanbpHa mporpama JUCHHUIUTIHY; JIITEpaTypa, peKOMEH10BaHa
3a0e3neueHHs BUKJIa/Ia4€M, 1110 JOCTYITHA CTyIEHTaM, 30KpeMa, B €JIEKTPOHHOMY

BUTJIAIL

dopMa IpoBEACHHS
3aHITh

JlexuiiHi, IpaKTHYHI 3aHATTS

CemecTpoBuii Ex3amen
KOHTPOJIb
Ocgimniii komnonenm 4.3
Jucuumiina MeTtoau NPUITHATTS pilliecHb B YMOBaX KOHQUIIKTY
Pisenr BO Apyruil (MaricrepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6csr 4 kpenputu €EKTC
MoBa BUKJIalaHHS YKpaiHCbKa
Kadenpa MaTEeMaTHYHUX METOJ[IB CHCTEMHOI'0 aHaJi3y

Bumoru 1o nouarky
BUBYCHHA

3HaHHS PO3/ALUIIB KYypCiB: MaTeMaTHYHA JIOTiKa; TOCIIIKSHHSI ONePaIliif;
Teopisi IMOBIPHOCTEH; TEOPist MPUUHATTS pillleHb

[lo Oyme BUBUaTUCS

— OCHOBH aHali3y KOHQUIIKTHUX CUTYyalill (CTPyKTYpHHUH,
HMOBIpHICHUH, TUHAMIYHUM, IrPOBHI METOAM aHAII3Y KOHDIIKTY);

— HOBITHI TEOPETUYHI PO3POOKHU ISl IPUHHATTS PillIeHb Y KOH(IIIKTHUX
CHUTYaIlisIX;

— MOJICNIIOBAaHHS Ta OLIIHIOBAHHS CTaHy KOH(IIKTHUX CUTYAIlili;

— mpobseMH pedIIeKCUBHOTO KepyBaHHS;

— JIOTiKa apryMeHTallii, 3acToCyBaHHs KBa3lakCHOMaTHYHOI
apryMeHTauiiHoi Teopii npu NPUUHATTI PillieHb;
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— 3aCcTOCYBaHHS 3arajibHOi TEOpis irop Ta Teopii JpaMu y po3B’si3aHHI
KOH(JIIKTIB

Yomy ne
1ikaBo/Tpeba
BUBYATH

— 5K 3MOJEJIOBAaTH KOH(IIIKTHY CUTYaLlil0, BA3HAUYUTH MIPUPOTY 1
YYaCHHKIB KOH(IIKTY Ta 1X MeTy, 3HalTH CTpaTerii po3B’si3aHHs
KOH(JIIKTHOT CUTYyaIli;

—  SK 3HaXOJUTH PO3yMHI KOMIPOMICH, SIKIIIO BOHU iICHYIOTH Ta
3aCTOCOBYBATH JIOTIKY apTyMEHTAIlil IPH BUPIIIEHH]I KOHDIIKTY;

— 5K 3aCTOCOBYBATH TEOPETHYHI 3acay Ta METOAM MPU MOOYI0BI
BIZIKPUTHUX 1HTENEKTYaIbHUX CUCTEM MIATPUMKH MPUHHATTS PilIeHb
JUIs aHaJTi3y Ta BUPILICHHs KOH(JIIKTHUX CUTYaIisIX

Yomy moxHa

VY pe3ynbTaTi BUBYCHHS JUCLUILIIHU CTYACHT OyJie 3HaTH iCHYIOY1

HaBYUTHCS METOM aHaJli3y Ta NPUHHATTA pillieHb B KOH(QIIKTHUX CUTYAIlisX,
(pe3ynbraru CIPOMO>XKHUH TepeidavyaTi BUHUKHEHHS KOH(IIIKTIB, OLIIHIOBATH
HaBYaHHS) PO3BHUTOK Ta 3HAXOAMTHU CTpATErii BUPIIEHHS KOH(IIKTHUX CUTYalliH,
BUKOPHCTOBYBATH METOIM MPUUHATTS PillleHb B KOHMIIKTHUX CUTYaLIsX
Ta JIOTIKY apryMEHTaIlil IPH CTBOPEHHI CUCTEM MIATPUMKH IPUHHSATTS
pileHb
Sk MoxHa 3acTrocoByBaTH HaOYyTi 3HAHHS Ta YMIHHS JUIS PO3POOKHU MPOEKTIB
KOPHUCTYBaTUCS 1no0yI0BH BIJKPUTUX IHTENEKTYaJIbHUX CUCTEM MIATPUMKHU MPUHHATTS
HaOyTHUMHU pilieHb y KOH(IIKTHUX CUTYaIlisIX, aHAIi3yBaTH peasibHi KOH(ITIKTHI
3HAHHIMH 1 CHUTYyalii Ta OL[IHIOBATH MOKJIMBI CTpATETii pO3BUTKY KOHDIIKTY Ta
YMIHHSAMHU MOBEIIHKM YYaCHUKIB B 3aJI€KHOCTI BiJ IiIel KOH(IIKTY, IPOMOHYBaTH
(KOMIIETEeHTHOCT!I) BapiaHTH BHUPIIICHHS KOH(IIKTHUX CUTYyalii
Indopmaniiine HaBuanbHa Ta poGoya nporpamMu JTUCHMILTIHY, PEHTHHIOBA CUCTEMA
3abe3neueHHs ouintoBanHs (PCO), migpy4HuKu

®opMa IpoBEACHHS
3aHITh

Jlexuii, mpakTUYHI 3aHATTS

CemecTpoBuii 3anik
KOHTPOJTh

Oceimnii komnonenm 5.1
Jucnuniina CuenapHe MoJeJIIOBAHHS
Pisenr BO Jpyruii (MarictepchKuii)
Kypc 1 (BecHsiHUH cemecTp)
Ob6csir 4 kpeputu €EKTC
Mosa BuKIagaHHA YkpaiHcbka
Kadenpa Kadenpa mtyyHoro iHTeIeKTY
Buxknagaudi, sixi bonmak Anmpiii OnexcanapoBU4Y, K.T.H., JOLEHT Kadeapu
3a0e3neuyroTh O0YMCITIOBAJIFHOI TEXHIKM, 3aBigyBay Jlaboparopii KOMII IOTEPHOTO
BUKJIQJJaHHS MOJICTIIOBaHHsA Ta aHamizy naHux CBITOBOrO IEHTPY JaHUX 3
JUCHUIUTIHA reoinpopmaruku Ta ctanoro po3BUTKY (KIII im. Irops Cikopcbkoro)
Bumoru no nouyatky 3HaHHS PO3AUTIB JUCIHIUIIH «OCHOBHM CHCTEMHOTO aHaIi3y»,
BHUBUYEHHSI «IHTeNnKTYanpHUM  aHamiz  gaHuxX», «Po3momineni  iHbopMaliliHi
(MIKIUCIUTLTIHAPH] CUCTEMUY
3B’ SI3KN)

[lo Oyxe BUBUaTUCS

Pobounit mpomec Ta
CepeIOBHIIIE JIJIsi BUKOHAHHSI CIICHAPHOTO TUIaHyBaHHs ((hopManTy);

BUKOHAHHs (opcaity;

iHpOpMaLiiHO-aHATIITUYHE TpOrpaMHe

[Iporpamui cuctemu i iH(GOpPMAIIHOT MIATPUMKH MPOLECY
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Jucouniina

CueHapHe MO/IeTIOBAHHSA

3acTocyBaHHS METOJIB EKCHEPTHUX OLIHOK JJsi BUKOHAHHS
CUTYaIIifHOT0 aHai3y;
Metoau Ta 3acobu po3po0JIeHHs ClieHapiiB

Yomy 1e 1ikaBo/Tpeda
BUBYATHU

BuBUYeHHS TUCIUTUTIHY 103BOJIsIE (DOPMYBATH 3/IaTHOCTI, ITOB’ I3aH1
3 MPaKTUYHUM 3aCTOCYBAaHHIM 3aco0iB iH(OpMaLIHHO-IPOrpaMHOTO
cepeioBuINa iHPOPMALIHHO-IPOTPAMHOTO CepeoBHUIIIa iH(OpMaIliifHO-
AQHATITUYHUX CHUTYAI[IfHUX MEHTPIB IS OpraHi3allii Ta HalallTyBaHHS
poOOYHX MPOLIECIB CIICHAPHOTO MJIaHyBaHHs ((opcaiTy)

Yomy moxHa

HalyTTs 3HaHb 3 HampsSMiB CUCTEMHOTO MiIXOAY JO CILIEHAPHOTO

HaBYUTHCS MOJICJIIOBAHHSI TIOBEHIHKH CKJIQJHUX CHCTEM 3 CYTTE€BO HENIHIHHOIO
(pe3ynbraru MOBEIIHKOIO;
HaBYaHHS) 3acaj opraHizamii Ta MEHEIKMEHTY poOOYHMX TMPOIECiB, SKi
OXOIUTIOIOTH BC1 €Tany BUKOHAHHS CIICHAPHOTO MJIaHyBaHHS,
MIPUHIIMITB OpraHizamii cucTeM 3a0e3MeUYeHHS KUTTEBOTO ITUKITY
TaHUX;
METOIB Ta 3acO0iB aHAIITUYHOTO OOPOOJICHHS Ta Bi3yaJbHOTO
aHaIi3y JaHUX;
METOJIB CUTYallIfHOTO aHaJli3y Ta po3poOJICHHS CIICHAPiiB
Sk MmoxHa 3acrocoByBaTtu HaOyTi 3HAHHS 1 YMIHHS A1 BUKOHaHHS 300Dy,
KOPHUCTYBaTUCS MOTIEPETHBOI0 OOpOOJIECHHS Ta IHTENEKTYaJbHOTO aHaji3y JaHHX,
HaOyTHMU 3HAHHSIMHM 1 | HEOOXITHUX ISl IPOBEICHHS CUTYaLlIHOTO aHaJIi3y;
YMIHHSMHU po3poOieHHs iHpopMaIifHUX MaHenel s Bi3yaJbHOTO aHali3y
(KOMITETEeHTHOCT!1) JaHUX y BHUIVIAAI Be0-3aCTOCYHKIB 13 3aCTOCYBaHHSM IPOTPAMHUX
cUCTeM, fKI BXOJATh J0 CKJIaay i1H(GOpMaLifHO-IPOTrpaMHOTO
CepeIoBUINA CUTYalliiHUX HIEHTPIB
Indopmaniiine Cunalyc aucuuIuling; pedTuHrona cuctema omuinioBanus (PCO);
3a0e31eueHHs HABYAJIbHI MOCIOHUKHY, €JICKTPOHHUI KOHCIICKT JIEKIIIN

dopMa IpoBEACHHS
3aHITh

JIekii; KoM’ FOTePHHUIA IPAKTUKYM

CemecTpoBuii 3anik
KOHTPOJIIb
Ocgimmniii Komnonenm 5.2
Jucuumiina CucremMH IHTEJIEKTYAJIbHOI0 IPOTrHO3YBAHHS YACOBHX Psi/iiB
Pisenr BO Apyruil (MaricrepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Obcsr 4 kpeputu €EKTC
MoBa BUKJIalaHHS YKpalHCbKa
Kadenpa LITy4yHOrO 1HTEIEKTY
Bumoru 0 novatky 3HaHHs po3fimiB  KypciB: “ZlocmimkeHHs onepauiin”, “Teopis

BHUBYCHHA

MPUIHSTTSA PillleHb B CKIAAHUX cucTeMax”’, “MoientoBaHHs] €EKOHOMIYHUX
cuctem”, “CTaTUCTUUHUIN aHAIi3 eKOHOMIYHHX TPOIIECiB”.

[lo Oyme BUBUaTUCS

— Po3p’s3aHHS 3a7ayi NMPOTHO3YBaHHS HA OCHOBI BHKOPHCTaHHS
«IHTETEKTyalbHUX)» METOIIB;

— IIporHozyBaHHS 4YacOBHX psIiB 3 BUKOPUCTaHHSIM HEHMPOHHUX
MEpeK;

— IIporuosyBaHHs 4aCOBHX PAIIB Y pa3i HEOAHOPITHOI BUOIPKH;

— TloOynoBu mporHO3ylOUMX MOAEeH Ui Kiacy HecTallilOHapHUX
JaCOBHUX PSIiB;
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— IndopmamiiiHa TEXHONOTiIE NPOTHO3YBAHHS HECTAalllOHAPHUX
JaCOBHUX PAJIiB HA OCHOBI INTYYHHX HEWPOHHUX MEPEX

Yomy 1e MeTor MUCHUILTIHA € BUBYCHHS METOJIIB, AJITOPUTMIB KOMIT IOTEPHOTO
1ikaBo/Tpeda 30py Ta iX 3aCTOCYBaHHS B CHCTeMax 00poOKH BiyanbHOI iH(opMmartii
BUBYATHU
Yomy MOxKHA PH 11. CrBoproBatu HOBi aJropuTMH pO3B’s3yBaHHS 3amauy y cdepi
HaBYUTHCS KOMIT IOTePHUX HayK, OIIHIOBATH X €(EeKTUBHICTh Ta OOMEXEHHS Ha iX
(pe3ynbraru 3aCTOCYBaHHS.
HaBYaHHS) PH 23. BukopucTOBYBaTH TEXHOJIOTii OOYHCIIOBAIBHOTO 1HTEIEKTY MpPU
PO3pO0II CUCTEM NMPUHHATTS PIlLICHb Ta IHTEIEKTYaIbHUX 1H()OpMaIitHIX
CHCTEM.
PH 24. Po3poOnsaTu anexBaTHI METOAM HaBUaHHS Ta CaMOHaBUYaHHS,
BKJIIOYaoun Metoau rimbokoro HaBuaHHs (Deep Learning) Ta
BUKOPUCTOBYBaTH iX Ui HAaJaIUTYBaHHS HEUPOHHUX MEPEexX s
BUpIILICHHS] KOHKPETHUX 3aJ1a4 MPOrHO3yBaHHs, KepyBaHHsI, Kiacu}ikariii
Ta IHTEJIEKTYJIbHOTO aHAJII3y aHUX.
PH 27. Po3po0:siTi HOB1 TOTIOJIOTIT T1I0pUIHUX HEHPOHHUX MEPEK
aJIalTOBaHUX JI0 YMOB IOCTABJICHOT'O 3aBJaHHS Ta HABYaJIbHOI BUOIPKH.
SIx MoxxHa JACK 3. 3parHicTh BUOHMpaTH aJIeKBATHI METOJIM HAaBUaHHS, BKIIIOYAIOYU
KOPHUCTYBaTUCS Metoau Tnubokoro HaBuaHHS (Deep Learning) 1 camMoHaBYaHHS Ta
HaOyTHMHU BUKOPUCTOBYBaTH iX Ui HAaJaIUTYBaHHS HEUPOHHUX MEPEexX s
3HAHHIMH 1 BUpIIICHHS] KOHKPETHUX 3aJ1a4 MPOrHO3yBaHHs, KepyBaHHsI, Kiacu}ikariii
YMIHHSMHU Ta IHTEJIEKTYaJIbHOTO aHAJII3y TaHHX)
(KOMITETEeHTHOCT!1) JACK 4. 3naTHiCTh BUKOPUCTOBYBATH METO/] 1HIYKTHBHOT'O MOJICTIOBAHHS

MI'YA nnst aBTOMaTu4HOi MOOYAOBH MOJENEH CKIaJHUX TPOIECiB
(30Kpema B 3a/1adax MPOTHO3YBaHHs) B TEXHIIlI Ta EKOHOMIII1

JCK 6. 3naTHicTh aHalli3yBaTH CyYacHI CBITOBI TEHIEHINI PO3BUTKY
KOMIT'IOTEPHUX HayK Ta TMEPCIEKTUBU PO3BUTKY iH(pOpMAIiifHUX
TEXHOJIOTIH.

JICK 7 3naTHicTh po3p0o0sSTH HOBI TOMOJOTI] IITYYHUX HEHPOHHUX
MEpexk, BKIIOYAI0UU T10pUIHI HEHPOHHI MEpexi

dopMa IpoBEACHHS
3aHATh

Jlexuii, mpakTUYHI 3aHATTS

CemecTpoBuii 3anik
KOHTPOJIIb

Ocgimniit komnonenm 5.3
Jlucuumuiina IIporpamui po6oTH Ta areHTH (POHIOBUX PHHKIB
Pisenr BO Apyruil (MaricrepchKuid)
Kypc nepuui (BECHSIHUM ceMecTp)
Ob6csr 4 kpenputu €EKTC

MosBa BuKIagaHHA

yKpaiHChKa, aHIJTiiCbKa MOBa B KOMEeHTapsix 70 Python-niceBiokony, 1o
¢dopmartizye 3acToCOBaHi B Kypci aJIrOPUTMHU

Kadenpa

MaTeMaTHYHUX METO/IIB CHCTEMHOTO aHaJI3y

Bumoru 1o nouarky
HaBYaHHS

3HaHHS OCHOB €KOHOMiKH, ()iIHAHCOBOI MAaTEMAaTHKH, MaTeMaTHYHOTO
aHali3y Ta MaTeMaTHMYHOI CTaTHCTUKH. EleMeHTapHI HaBUYKHU
nporpamyBaHHs (6axkano Python).

[lo Oyxe BuBUaTUCS

BrnactuBocTi peaibHUX OpraHi3oBaHUX (POHJOBUX PUHKIB, SIKi BaXJIMBI
UL pO3YMiHHS TPOOJEMATUKU aJITOPUTMIYHOTO TpeHauHry (domy
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YHIBEPCUTETChKI BUKJIaaui, sIK PaBUIIO, yTPUMYIOThCS BiJl TOPTiBIi Ha
OipKax).

MaremMaTiuHi MoOJeli Ta METOAW, IO BHUKOPUCTOBYIOTHCS IS
CTBOPEHHS aJITOPUTMIB aJIrOPUTMIUHOI TOPTiBiIl HA (HPOHIOBUX PUHKAX.
[TonsATTS apOiTpa’kHUX Omeparii, IX pi3HOBUAN Ta OCOOIUBOCTI.

Teopis Ta mnpakTUKa KOMEPLIHHOIO aNrOPUTMIYHOTO TPEHAUHTY

MPOTPaMHUX POOOTIB:

- cucTemMaTtuyHa enekTpoHHa Toprisis (Aldrigde 2010);

- BucokouactotHa Toprisisg (HFT);

— yIbTPaBHCOKOYACTOTHA TOPriBisg abo TOPriBiAs 3 HU3BKOIO
3aTpUMKOI0 (OpUTAHCHKUN MATEHT ONTHUMAJIBHOTO PO3MIIIEHHS
cepBepiB).

Teopis Ta mnpakTUKa KOMICIHHOTO aNTOPUTMIYHOTO TPEHAMHTY 3
ABTOMATHU30BAHOTO MOAPIOHEHHI BEJIMKUX TMAKETIB I[IHHUX MarepiB 3
METOI0 YHHUKHEHHS apOiTpaxxy abo koHtp-toprieimi (60 UCLA Law
Review 678, 2013 Temple University Legal Studies Research Paper No.
2013-45).

IT’s1Tb 000B’I3KOBUX CHCTEMHHX KOMIIOHEHT apXiTeKTypH IMPOrpaMHOTO
po6ora: 1. Data access/cleaning; 2. Pre-trade analysis; 3. Trading signal;
4. Trade execution; 5. Post-trade analysis.

Tumnomnoriss anroputmiuaux crparerii Toprieai (C. Dunis and P.
Kaufman) Ta ix backtesting.

Bukopucranus metomiB (yHIaMEHTaJIbHOTO aHali3y B CTpaTerisix
JITOPUTMIYHOT TOPTiBII.

[TpoTtokonu s nepenayi ¢inancoBoi iHpopmanii (eXchange Financial
Information a6o FIX).

Yomy ne
1ikaBo/Tpeba
BUBYATH

YacTka KOMEpLiHOI aIrOpUTMIYHOI TOPTiBIIi HA OPraHi30BaHUX pUHKAX
B octaHHI poku mepeBunmmia 75% (Thomson Reuters), Ilpu mpomy
B3a€MO/JIisl AITOPUTMIB TOPrOBUX POOOTIB MaJl0 BHBYEHA, IO 1HOJII
NPU3BOAMTE 10 KaTacTpodivyaux HachiakiB (6 TpasHs 2010 poky Flash
Crash, BuwryunB $600 MminbspnaiB puHkoBoi Baptocti, 1 cepmus 2012
pPOKy uepe3 HecTaOUIbHY TIOBEAIHKY TOProBUX anroputmiB "Haift
Kaniran" Brpatus $440 MijbiioHiB).

Tomy ¢inancoBOoMy aHamMITUKy OOOB’A3KOBO MOTPIOHO PO3yMITH
OCHOBHI TEOPETUYHI 3acay aIrOPUTMIYHOI TOPTIBIIi.

3 iHmoro OoKy 00’eMH omepauiil IHCTHUTYIIOHAIBHUX 1HBECTOPIB Ta
IHBeCTULIIHHUX (DOHIIIB 3POCTAIOTh JOCUTh BUCOKUMHU Temmamu. Came
TOMY BaXJIMBO 3HATH METOJIM aBTOMAaTHU30BAHOTO NOPIOHEHHS BETUKUX
MaKeTiB IIHHUX MamnepiB 3 METOI0 YHHKHEHHsS apOiTpaxy (KowmiciiiHa
JITOPUTMIYHA TOPTIBIISA).

Yomy moxHa

- OTpUMAaTH 3HAHHS Ta BMIHHS 3aCTOCOBYBaTH (hiHAHCOBI Teopii Ta

HaBUYUTHUCS BUKOPUCTOBYBATH X pO3paxyHKOBI METO/HU Il KOHCTPYIOBAHHS Ta

(pe3ynbpTaTu MOJAJIBIIOTO POTrPaMyBaHHS TOPrOBHX poOOTIB;

HaBYaHHS) - 3100yTH TpakTHYHI HABUYKH OOpOOKHM (HiHAHCOBUX JaHHX
(KOMIIOHEHTa  MpOorpamMHOi  apxitekrypu pobGora — Data
access/cleaning);

22



- HABYMTHUCS KOHCTPYIOBaTH KOMIIOHEHTY TOProBoro potora — Pre-
trade analysis, mo BkiItOYae anbga-MoAeNb IS HMPOTHO3YBAaHHS
MaiOyTHROT TOBEIIHKH aKTUBIB, MPU3HAYCHUX IS TOPTIBIIl; MOACIH
OLIIHKU PU3HKY, a TAKOK MOJEIb BApTOCTI TPaH3aKIIiil;

- BMITH CTBOPIOBAaTH TPETIO KOMIIOHEHTY MPOTPAaMHOI apXiTeKTypH
po6ora (Trading signal) 3a momomorow po3paxyHKOBHX METO[IB
ONITUMAJILHOTO YIIPABIiHHS MOPT(EIeM aKTHBIB,;

- CTBOPIOBaTH INPOTpaMHy KOMIIOHEHTY poOora, Taky sik “Trade
execution” Ui BHMKOHAHHS pIMIEHHS WIOAO KYHiBII/TIPOJaxy
BHU3HAUYCHUX (DOHIOBHUX aKTHUBIB;

- KoHcTpytoBatu “‘Post-trade analysis” s 37ificHeHHS aHalizy
pe3yJbTaTiB Ta MpoBeJeHHs nporenyp backtesting;

- BHUOHMpaTH TOpProBy CTpaTerito 3 uyHuciaa pedepeHTHUX abo
KOHCTPYIOBATH BJIACHY CTpATETiIo;

- 3IIHCHIOBATH IHTETpallil0 MPOTrPaMHUX KOMIOHEHT JUIsl CTBOPEHHS
MOBHOIIIHHOTO IporpamMHoOro pobota, kKamiOpyBaTu MHoro Ta
3MIACHIOBATH TOPTIBJIIO, XOYa HINIO HE MOXE 3a0e3nmedyuTH ii
KOMEpIiHY YCHIIIHICTb.

Sk MoxHa TectyBatu poOOTy mporpamMHOro podoTa Ha ICTOPUYHUX PUHKOBHX
KOPUCTYBATHUCS TaHUX.
HaOyTHUMHU . . . .
. JlocnmipkyBaTH TOProBi anroputMu (poOOTiB) Ha PI3HUX PUHKOBHX
3HAHHIMH 1 :
. pexxumax (TpeHn, GIieT, po3BOPOT TOIIO) 38 MOACIBHUMHU ICTOPUYHUMU
YMIHHSMHU
JTaHUMH.
(xommeTeHII1)
JlocnmipKyBaTH B3a€MOJIII0 PI3HUX TOPTOBUX AITOPUTMIB B IpOIEcax
KOHTP-TOPTiBIII Ta KOMICIHHOTO aJITOTPEHAMHTY.
Po3smictutu Bigkputuii Python xox ctBopenoro nporpamuoro podora Ha
CHeLiali30BaHOMY MailaHUYMKy AJIi BUKOPUCTAHHS B aJTOPUTMIUHIN
TOPriBJIi 3a KOWITH IHBECTOpa LBOTO0 MaijaH4yMKa (JITOPUTMIYHA
TOPTIBJIS 32 BIACHI KOIITH HE PEKOMEHYETHCS).
Indopmaniiine HaBuansHa Ta pobGoua mnporpamu, PCO, mnpeseHramii nekumiii Ta
3a0e3neueHHs MaTepialiv MPaKTUYHUX 3aBJlaHb, CTBOPEHI Ha 1ceBao-koai Python.

®opMa IpoBEACHHS
3aHITh

Jlexii Ta mpakTUYHI 3aHATTS

CemecTpoBuii
KOHTPOJIIb

3anik
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