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[Iporpama BcTymHOTO BUNPOOYBaHHS JIsi BCTYIHHUKIB Ha 3400YTTS OCBITH 3a
cTyneHneM ocBitu «Jloktop ¢inocodii» 3a cneuianbHicTioO F3 Komm’toTepHi Haykw,
OCBITHBO-HaYKOBOIO Tiporpamoro «Komm’torepni Haykmn» 2026 pik, 12 c.

Po3poOHuku:
Haramis BECEJIOBCBKA - 1okTtop TEXHIYHUX HayK, B.O. 3aBiJlyBaua
kadeapu iHDopMaIIfHUX TEXHOJIOT1, mpodecop Kadeapu 1HpopMaIiitHux
TEXHOJIOT1i1;
Onekcanp POTIITEUH - JOKTOp TEXHIYHUX Hayk, Tmpodecop Kadempu

1H(MOpMAIIHHUX TEXHOJIOTIH;

Cepriit IITOBBA — nokTOp TEXHIYHHX HaykK, mpodecop Kadpeapu i1HPOpMaLIMHUX
TEXHOJIOT1H;

Poman BABAKOB — nokTOp TeXHIYHHMX HayK, nmpodecop kadeapu iHPOpMaLIHHUX
TEXHOJIOT1H;

Ilerpo HIKOJIFOK — pokrtop (i3uko-MareMaTuyHuUX Hayk, Opodecop kadeapu
1H(OpMaIIHUX TEXHOJIOTIH;

Hanist IIOTAITIOBA - kanauaaT €KOHOMIYHHUX HayK, JTOLECHT Kadeapu iHGopMaIlifHIX
TEXHOJIOT1H;

Opiit AHTOHOB - kanaupar @Qi3uko-MareMaTUYHUX HayK, JOLEHT Kadeapu
1H(MOpMAIIIHHUX TEXHOJIOTIH.

CxBasnieHo Ha 3aciJlaHHI BUCHOI paau (akyIbTeTy 1HPOPMALIMHUX 1 MPUKIIATHUX
texnoJioriit 20 TpaBus 2026 poky (ITpotokon Ne 12)



BCTYII

Jlns BCTyIly Ha HaBYaHHS 3a CTymeHeM OcBiTH «Jloktop dinocodii» 3a
cuerianpHicTIO F3 « KomMm’ioTepHi HayKu» OCBITHBOIO-HAYKOBOIO IPOTPAMOIO
«KomMmir’roTepHi Haykn» J{OHEIBKOTO HalllOHAJIBHOTO YHIBEPCUTETY iMeH1 Bacuiis
Cryca HEOOX1IHO CKJIaCTW BCTYIHE BUIPOOYBaHHS 31 CHEIAJIbHOCTI B MeEXax
MUTaHb, 33/IaHUX MMPOTPAMOIO BCTYITHOTO BUIIPOOYBaHHS.

[Iporpama BcTymHOTrO BHIPOOYBaHHS pO3pOOJIEHA BIAMOBIIHO 10 3aKOHY
Yxpainu «IIpo Buiry ocBity»; CtaryTy JJoHEbKOTO HallIOHAIBHOTO YHIBEPCUTETY
imeni Bacuns Cryca; [TonosxkeHHs mpo oprasizaiiiro OCBiTHbOI MisibHOCTI B JloHHY ;
[lonoxkeHHs PO CTBOpPEHHs Ta oOpraHizamito pobotu  Ex3amenamniitnoi
(xBamiikariifHoi) KOMICIi.

BerynHe BunpoOyBaHHS 10 acipaHTypy IPOBOAUTHCS 3 METOIO OLIIHKHU PIBHS
3HaHb 1 KOMIIETEHIIIM BCTYMMHUKIB, SIKI € HEOOX1THUM MIATPYHTSAM ISl TTOAAJTBIIIOTO
HaBYaHHS Ta 3100yTTS HAYKOBOT'O CTyMHEHs JOKTopa ¢inocodii.

1. 3ATAJIbHA XAPAKTEPUCTHUKA CKJIAJOBHUX
BCTYIHHOI'O BUITPOBYBAHHASA

BerynHuid  icnUT  IpUAMAEThCA  €K3aMEHALIMHOIO — KOMICIero Yy ¢dopmi
TECTyBaHHS BIAMOBIIHO J10 3MICTY OLJIETY.

Exsamenayivinuii 6inem CKIaaaeThes 13 MaKeTy 3aBJaHb, 110 MICTUTh KIFOUOBI
npeaMeTHI HampsaMmu, a came: Statistical learning; Texuosorii 00poOku; 30epiranHs
Ta Bizyamizarii qanux; Ynpasmiaas IT- npoekrtamu; MojentoBaHHS Ta ONITUMI3AIlis
1H(popMaIIiHUX Ta KOMI FOTEpHUX cucTeM. [laker 3aBgaHb MicTuTh 40 MUTaHb.

Ha po3B’si3anns 40 TecTiB BCTYIHHUKY BiIBOAUTHCS 60 XBUIIHH.

Tecmu € THCTpYMEHTOM OIlIHIOBaHHS pe3yJIbTaTIB HABYAHHS SIK TPOTPAMHUX,
TaKk 1 3a OCBITHIMM KOMIIOHCHTaMH, BHOIPKOBHMH JIHCIMIUTIHAMH, OKPEMHUMU
TeMamu. TecToBuii (hopmaT OIIHIOBAHHS 3HAHB 1 BMIHb MOK€ OyTH CTIPSIMOBaHMIA Ha
Taki TUIW PE3yJIbTATIB OMAHyBAaHHS OCBITHBOI MPOTPAMH SK 3HAHHS, PO3YMIHHS,
3aCTOCYBaHHA, BMIHHS aHali3yBaTH, HAaJIaBaTH OLIIHKY, CHHTE3YBaTH 1 CTBOPIOBATH
HOBI 3HAHHS 1 NPOJYKTH BIAMOBIJAHO JI0 PiBHA 1 CTYNEHIO OCBITH. MeTa TecTy —
OLIIHUTH pIBEHb 3HaHb Ta BMiHb 3700yBayiB BHILOI OCBITH, MPOAHAI3ZYBaTH
pe3yabTaTH B YacTHHI iX BIAMOBIJHOCTI O OYIKYBAHOTO IMEPEJiKy 3a3HAYCHHUX B
OHII pesynbpTaTiB HaBYaHHS Ta KOMIIETEHTHOCTEH, BU3HATH PIBEHb 3aCBOECHHS 1
OTIaHyBaHHS KOKHUM 3100yBayueM.

TecTtu MaroTh 2 piBHS CKIAIHOCTI.

I piBenb ckiaaanocTi. 3aBnanns 1 - 20 MarOTh 0 YOTHPHY BapiaHTH BiAMOBIACH.
VY KOXHOMY 3aBlIaHHI — JIMIIIE OJ{HA MpaBWJIbHA BiNMOBiNb. [IpaBunbHa BiAMOBIb
OLIIHIOETRCS B 1 Oa.

II piBennb ckiaamanocti. Y Tecrax 21-40 HeoOXxigHO BUOpaTH JHINE OIWH
MpaBWIbHUN BapiaHT BiamoBiAi. I[IpaBuibHa BiAMOBiAL OLIHIOETHCS y 1,5 Oamu.
MaxkcruMaibHa KUTbKICTh 0alliB, sIKy MOXKHa HaOpaTH, MPaBUILHO BIMOBIBIIN Ha yCi
3aBaHHS Ta 3alMCaBIIM iX A0 OJaHKy BiANOBiAEeH abo miJ Yac TECTyBaHHS Ha



koMt rotepi cranoButh 100 (Big 101 1o 200).
Kpumepii oyinwosannus mecmis. IliicymMKoBa OIlIHKa BHUPaXOBYETHCS IIO

dopmymni I1O =100 + N, ne N - kiibpKicTh 0aniB, HaOpaHa Ha BCTYIIHOMY TECTYBaHHI.

Ilpumimka 1. Ocobu, axi ompumanu 0 - 100 6anie (3a 200 b6anvHoo wkanow)
88ANCAIOMbCA MAKUMU, AKI OMPUMATIU OYIHKY «HE3A00BIILHOY.

Ilpumimka 2. Hxwo mecmyeanus nposooumvCcsi 6 ayOUmopHOMY DedHCUMi Ha
naneposux HocisAx, 6ci 6i0N0GI0I Ha Mecmosi 3a60aHHs NOGUHHI 3AHOCUMUCS 8
apxyws 8ionogioell (MUcbM0o80i pobomu) WaIXom 6NUCYBAHHS HEOOXIOHOI 8I0N08I0I
y 8i0nogionull 610K, Bin 3anoeuoemvcs pyukow cuHb020 abo YOPHO2O KOIbODY.
006086 ’3K060 hikcyemvcs Homep sapianma Ha apKyui nucbmogoi pooomu. Koowi
3au6i NOMIMKU HA APKYUWI NUCbMOBOL pobOmuU He OONYCKAIOMbCAL.

2. IEPEJIK TEM, IO BUHOCATbCA HA
BCTYIIHUU EK3AMEH 10 ACITIPAHTYPH

Statistical learning

1. OcHOBHI IPUHIMIYN NPOBEAEHHS CTATUCTUYHUX JTOCIIKEHb.

CrnpoieHa MaTpu4Ha anreopa.

3. AHami3z (QYHKIIOHAJIBFHOI CTaTUCTHUYHOI 3aJ€KHOCTI MK
craTucTiIHUMHU TokasHukamu Y = f (X1, X2,... Xp) .

N

4. T'padiuna iHTEpHIpeTaIlisl 3aJCKHOCTI Y = f (X1, X2,... X p) H
a KOHKPETHHUX TIPUKJIaIax.

5. Po6ota 3 nmporpamoro Maple.

6. OcobOmuBocti makery Statistics mporpamu Maple.

7. CTaTUCTH4YHI IPOTHO3U HA OCHOBI aHAII3y Ta CUHTE3Y MPOBEJICHUX JIOCIIKEHb.

8. BukopucTaHHs CydYacHHMX MPOTPAMHO-TEXHIYHMX 3ac00iB

OOUYHNCITIOBAJILHOT TEXHIKY JIJIs peajizallli CTaTUCTUYHUX
MOJieJIel PI3HOTO MPU3HAYEHHS.
9. Meronu OIiHIOBaHHS (DYHKI[IOHATLHOTO 3B’S3Ky MK (QyHKIiEo Y T
a npeaukTopamu X1, X2 ta Xp.
10.MeTox npoBeACHHS CTATUCTHYHKX JOCiKeHs MoHTe-Kapio.
11.Omigka moxmuOOK CTATUCTUYHHUX MOJIEIIEH.
12.Onuc TounocTi Mmojeni. 3miHa sikocTi Moeni. CepeTHbOKBaApaTUYHA TTOXHUOKA.
13.HaBuaHHs CTAaTUCTUYHUX MOJIEIEH.
14. locnimxeHHs Ta eKcruTyaTarlist iHhopMaIiitHoi yrpaBisito40i CUCTEMH.
15.JTinitina perpecis. ['ayuki craiitnu. HopmansHuUi po3mnomi.
16.06po0Oka pe3ynbTaTiB MISLTBHOCTI CUCTEM PI3HUX MPUKJIATHIX TaTy3ei.

Texnousorii 00po0xu, 30epiranHs Ta BizyaJsizamii 1TaHnx
1. MacwuBu ndarray 6iomiorekn NUMPY: npu3HaueHHs, MOXKIIMBOCTI,

CIocoOM CTBOPEHHS, OCHOBHI BJIACTUBOCTI (aTpuOyTH).
2. BusHadeHHs Ta 3MiHa THITY JaHUX MacuBy nhdarray.



CranmaptHi QyHKIII cTBOpeHHs MacuBiB ndarray B 0i0aioreri NumPy.
Aprymentn ¢yHkiiii. CTaHmapTHI TUIY JaHUX JUIS MacuBiB ndarray
616mioTexn NUMPYy.

Pobota 3 MacuBaMu y cTaHIapTHii 6i0ioTeni MmoBu Python.

N ook w

Onmnepariii Mi>k MacuBaMu ndarray 1 CKaJIsIpHUMH TUIIAaMU JaHuX. Onepartii Mix

IBOMa MacuBaMmu ndarray.

Inpekcaris macusiB Ndarray B 6i6moTeri NUmPYy.

Buxopuctanss 3pi3iB B OHOMIPHHX, ABOMIPHUX Ta TPUBUMIPHUX MacHUBax

ndarray 6i0mioTeku NumPy.

10.Jloriune iHmekcyBaHHs MacuBiB ndarray O6i10mioreku NumPy. Jloriune
1HJIEKCYBaHHS 0araTOBUMIPHOTO MAaCHBY 3a JOIOMOTOI OJHOMIPHOTO
macuBy. [HaekcyBanHs macuBiB ndarray 3a JOMOMOTOI0 MacHBIB 1HICKCIB
(fancy-inaekcarris).

11. TpancrionyBaHHs MacuBiB Ndarray Tta mepectaHoBKa oceid. [Ipu3HaveHHs
JTAHUX OTICPAIIii.

12. VuiBepcanpHi (yHKIi Hax macuBamu ndarray. YHapHi (yHKIIT Ta ix
apryMeHTH. YHiBepcallbHI (PYHKI1i HaJ MacuBaMu ndarray.

13.binapHi ¢yHKIii Ta ix aprymentu. Oynkiis where s po6oTH 3 MacuBaMu
ndarray B 010m10Tenii NumPy.

14.MaremaTuyH1 1 CTaTUCTUYHI MeToAM MacuBiB ndarray 6106mioreku NumPy:
pU3HAYEHHS, ApTyMEHTH, PUKIIAIA BUKOPUCTAHHS.

15. ®ynxii g podotu 3 MmacuBaMmu ndarray sik 3 MHOKMHAMH: MPU3HAYCHHS,
apryMeHTH, PUKIJIaI BUKOPUCTAHHS.

16.Po6ora 3 ¢aiinamu B 0i0mioterri NumPy. OcHoBHI QyHKINT a1 TeHeparii

NICEBIOBUTIAKOBUX urcel B Oi0mioreni NumPy: npusHaueHHs, apryMeHTH,

npuKiIaan BUKOpUCTaHHS. CTBOpPEHHS 1 BUKOPUCTaHHS KOPHUCTYBAI[bKHUX

reHEepaToPiB NMCEBIOBUTIAIKOBUX YK CEl 3acobamu 616mi0Tekun NumPy.

© ©

Yupasaiansa IT-npoekramu

VYmpasninus [T mpoekTamu: KOHIIEMITIS 1 METOIOJIOTIS.

[TpoexTu Ta ynpapninHg HUMU. Knacugikaiiis Ta OTOU€HHS IPOEKTIB.
Beryn go [T-nponykris.

VYemix [T-mpoaykTis.

CyTHICTb Ta JKUTTEBUN ITUKII IPOEKTY.

CTpyKTypa mpOeKTy Ta HOTO YYaCHUKH.

OmneparmniitHa misutbHICTD B I'T nmpoekrax.

Kanennapse ninanyBaHHS Ta MOJIETIOBaHHs mporieciB B [ T-mpoekrax.
CyTHICTh Ta OCHOBHI MiAXOAM B KaJpoBOMY ynpaBmiHHI [T-ipoexTy.
10 VYnpapiiHHS KOMaHI010 Ta AKicTio [ T-npoexTy

11. Yupasninns sikictio [T-nipoekry.

12. ®inancyBanHs [T-ipoekTy. 3BITHICTD Ta (pIHAHCOBUIA MJIAH.

13. YnpaBniHHS MapKeTUHTOBOIO AisUTbHICTIO B Mexax [ T-mpoekTis.

14. Yupasninnas BapricTio | T mpoekTy.

©oOoNoORwWNE



15. Yupasninuas puzukamu [ T-ipoexTis.
16.Komanpa IT-poxykTy Ta Non-tech mpodecii y npoxyxroBomy IT
17.TIpodecis mporakT-MeHeKepa.

MopeoBaHHA Ta onTUMIi3alis iHpopMaNiiHUX Ta KOMIT’IOTEPHUX CHCTEM

1. ba3oBi BU3HAYCHHS Ta TEPMIHU: CHUCTeMa, IHPOpMAIiiHA CcHCTEMa,
KOMIT FOTEpHA CHCTEMa, MOJICNIb, BUMOTH JI0 MOJEI, MOJACITIOBAHHS, ONTHUMI3aIlisl.
Tunmu wmopeneti: SISO, MISO, SIMO, MIMO. Moneni 3 HemepepBHUM Ta
JTUCKPETHUM BUXOJIaMHU.

2. Knacuwyna mocraHoBka 3ajadi ontumizarii. Kinacudikarris 3agad ontuMizariii.
bararokputepianbpHa ontumizarisi. MHoxuHa Ta GpoHT [lapero. Metoau 3ropTku
KpUTEPIiB 3 ypaxyBaHHSM crenudikd onTtumizaiii  KOMITIOTEpHHX  Ta
1H(MOpMAIIHHUX CHCTEM.

3. HemepepBana onrtumizamis. MeTtoau mpsmMoro mnomyky: wmeton [ayca-
3eiiaens, METOJT BUIIAJIKOBOTO MolnyKy, metoa Hemnepa-Mira. ['panieHTHI MeTOIU
onTHMi3alii Ta iX 3aCTOCYBaHHS JJIs1 HABUYAHHS HEHPOHHUX MEPEK.

4. Jluckperna ontumizamis. Cknaa”icTe 3amad.  KaniOHuil — anroputm
onTUMi3alli K YHIBEpCAIbHUNA MIAXiA Uil IIBUJKOTO OTPUMAHHS pallOHATbHUX
po3B’s3kiB. XKaniOHMI anropuTM BUPILIEHHS 3aaadl KoMiBosbkepa. llokpaiieHHs
XKaAIOHOTO PO3B’A3KY 3a JIOMOMOrOK MYJbTHCTApPTIB. CHUCOK KaHAWUJATIB Ta
paHaoMi3aIlii )KaIi0HOTO MOIIYKY.

5. BrumBy KUIBKOCTI MyYJBTUCTApPTIB Ha SKICTh ONTHUMI3allli KaaiOHUM
QITOPUTMOM

6. 3amaui onTuMmizamii 0OpOOKM 3aMOBIIeHb. 3ajaya JUpeKTopa Ta il
1HTepHIpeTaii Jyisi yIpaBIiHHS CEPBEPOM TMHAMIYHOTO PO3MOLTY 3asgBOK. 3ajada
onTHUMI3allii TOCiI0BHOT 00poOKHU 3aMoBJeHb. [liarpama ["anTta. 3agava Jl>xoHcoHa.
3B’s30K 13 3ajayaMy  YNPaBIIHHSA MpollecaMd  PO3POOKH  TPOTPaMHOIO
3a0€3MeUeHHs.

7. MeraeBpuctuyHi airoput™u ontumizaii. [Ipuniunu pobotu. I'eneTnunuii
anropuT™M onTuMizamii. bamaHc MDK eKCIUTyaTami€r0 HalKpamoro pIlieHHs Ta
JOCIIKECHHSIM HOBUX.

8. bazoBuii MmypamuHUI anropuTM onTuMmizamii.  BupimenHs 3amadqi
KOMIBOSDKEpa 3a JOMOMOTOI0 MYpPAIIMHOTO alroputMmy. BapiaHTu mokparmieHHS
06a30BOT0 MYpAITUHOTO AITOPUTMY.

9. HocmikeHHS BIUIUBY JOBXHHU CIHCKY KaHAWIATIB Ha SKICTh JUHAMIKH
PaHI0MI30BaHOTO a/1I0HOTO TOIIYKY

10.OnrTumizarniis KOMIT FOTEPHUX Ta 1H(POPMALITHUX CUCTEM

11.VIMoBipHOCHE MOjIEMIOBaHHS iH(GOPMALIMHIX Ta KOMITIOTEPHHX CHCTEM.
MapKoBCBKi MPOIIECH 3 AUCKPETHHM YacOM Ta JUCKPETHUMHU CTaHaMH. Matpuils
nepexigHuX UMOBIpHOCTEH Ta ii 3aCTOCYyBaHHS.

12.HamiBMapKoBCbKi  mporiecn. VIMoBipHOCHMET rpad ams MOJIETIOBAHHS
AITOPUTMIYHHX TPOIIECIB 32 MOKa3HUKaMU O€3MOMMIIKOBOCTI Ta TPUBAJIOCTI.

13.Hagiinicte  cuctem. ba3zoBi  TepMminu: poOOTO3ATHICTH, BIAMOBA,



HECIIPaBHICTh, BITHOBJICHH:. PanToBI Ta MOCTYIOBI BiIMOBH, 3aJI€)KHI Ta HE3aJICKHI
BiJIMOBH, IIPUXOBaH1 Ta HEMPUXOBaHI BIIMOBH, CTIHKI Ta CAMOYCiBH1 BiAMOBHU. 301i.
BinMoBu mpumpalifoBaHHsA, pamnToOBI BIAMOBH Ta BIIMOBH BHACHIIJIOK 3HOCY.
[HTEeHCUBHICTH BiIMOB. EXCIIOHEHITIWHHMI 3aKOH HAIIMHOCTI. po3moiia BeiOymma—
['nenenxo.

14. Cxemu po3paxyHKy HaIIHHOCTI HEBITHOBIIOBAHHUX CHUCTEM: IOCJIJOBHA
cxema, mapajieabHa CXema, IoCIiIoBHa-MapaneibHa cxema. dakropu, K1 BIUIMBAIOTh
Ha IHTEHCHUBHICTh BIJIMOB €JIEMEHTIB KOMIT'IOTEPHUX CHCTEM: EJIEKTPUUYHE
HaBaHTA)XCHHA, KIIMAaTU4YHI YMOBH, BiOpaiis Touro. [lompaBouni koedimieHTH s
pPO3paxyHKy IHTEHCUBHOCTI BiIMOB. Pe3epByBaHHS .

15. MopentoBaHHs MapKIBCBKMX CHCTEM Ha OCHOBI MAaTpHIll MEPEX1THUX
HWMOBIPHOCTEM

16. Po3paxyHok HaJiHHOCTI HEBIIHOBIIFOBAHUX CHUCTEM 3a JIOTIOMOT'OIO PIBHSIHB
Konmoroposa-Uenmena. HaiinpocTimuii moTik BIAMOB Ta HOTO 3B'SI30K 3
EKCIIOHEHIIMHUM 3aKOHOM HajiiHocTi. Cxema 3arubeni Ta po3MHOXKEHHS ii 3amuc
cucteMoro piBHAHb KonmMoropoBa-UernmMena: 3arajibHUM MiaXiJ Ta ii BUPIIMIEHHS Ha
KOHTPOJIbHOMY MPUKJIIA].

1. CHUCOK PEKOMEH/IOBAHUX JIZKEPEJI

Statistical learning

1. Kutsyk P. Statistical analysis of the receivables of enterprises of housing and
communal services: accounting support. Three Seas Economic Journal. 1(3). 2020.
C. 53-58. https://doi.org/10.30525/2661-5150/2020-3-9.

2. B.C. TpuropkiB, O.IO. Binnnuyk, M.B. I'puropkis, JI.JI. Maxanensp
Craructuka: OCHOBH Teopii Ta mpakTukyM: HaBuanbHuii mocionuk / I'puropkis
B.C., Bimanuyk O.1O., I'puropkis M.B., Maxaneus JI.JI. — Yepnisui : YepHiserr.
Hall. yH-T, 2022. — 304 c.

3. Tkamiuenko C. B., Cynpyn A. A. Cratuctuka: HaBuanbHO-MeTOMMUHUN
nocionuk / C. B. Tkaniuenko, A. A. CynpyH. — Kpusuii Pir, 2023.—160 c.

4. Topkasuii B. K. Cratuctuka: Ilimpyunuk. 3-T€ Buf., IepepoO. 1 JOMOBH.
Kwuis: Anepra. 2020. 644 c.

5. JlepxaBHa ciy»x0a cratuctuku Ykpainu. URL: http://www.ukrstat.gov.ua/.

6. Tiotuenko C.M. IIpakTukyM 3 HaBYAJIBbHOT AUCUUIUTIHU « CTaTUCTHKAY
HaB4.-MeTo1. T1oci6. / C.M. TrwoTtuenko. - J{uinpo : JJAYBC, 2022. - 52 c.

7. Kiuyp B. II., ®emyp P. B., Axumis A. 1., Konutko C. b.
ExoHoMiKO-cTaTUCTHUHE MOJentoBaHHs; 3a pell. B. 1. Kiuypa. JIsBiB: PacTp-7.
2024. 350 c.

8. beryn C. I. CrarucTtuka: HaBYaaIbHUM MOCIOHKUK / BoMMHCHKMIA
HalllOHAJIbHUM YHiBepcuTeT iMeH1 Jleci Ykpainku. JIymek, 2022. 230 c.

9. 3axapuenko B. I. KopekTHicTh BUKOPHUCTaHHS 1HCTPYMEHTY pPErpeciitHoro
aHajgizy B EKOHOMIYHMX JOCHIDKeHHsIX. ExoHoMiunuii kypHan OnechbKoro
noJiitexHiunoro yHisepcurery. 2019. Ne 4 (10). C. 68-75.


https://doi.org/10.30525/2661-5150/2020-3-9
http://www.ukrstat.gov.ua/

10.Joe Suzuki. Statistical Learning with Math and Python: 100 Exercises for
Building Logic/ Springer. 2023. - 256 p.

N

9.

TexHousorii 00po0Ku, 30epiranHs Ta BizyaJsizamii 1aHnx

beppi I1. Head First. Python. K: @abyaa, 2021. 624 c.

Bacwuibes O. [IporpamyBannst MmoBoto Python. K.: boeoan HK, 2022. 504 c.
3enensk O. IIporpamyBanHst MoBoio Python. AnropuTmiuHi CTPYKTYpH
1 ctparerii. Teopis Ta npaktuka. K: Jlipa-K, 2025. 338 c.

Glaucia Esppenchutz. Data Ingestion with Python Cookbook. Packt
Publishing, 2023. 414 p.

Dimitrios Mitsotakis. Computational Mathematics: An introduction to
Numerical Analysis and Scientific Computing with Python. CRC Press, 2023.
530 p.

Wes McKinney. Python for Data Analysis. Data Wrangling with Pandas,
NumPy, and Jupyter. 3rd Edition. O 'Reilly, 2022. 552 p.

Joel Grus. Data Science from Scratch: First Principles with Python 2nd Edition.
O Reilly, 2019. 406 p.

Marco Cremonini. Data Science Fundamentals with R, Python, and Open Data.
Wiley, 2024. 480 p.

Fabio Nelli. Python Data Analytics: With Pandas, NumPy, and Matplotlib,
3rd ed. Edition. Apress, 2023. 466 p.

10.Jesus Rogel-Salazar. Statistics and Data Visualisation with Python. CRC

Press, 2023. 516 p.

11.NumPy. Enexrponnuii pecypc. Pexxum noctymy: https://kkite.pnu.edu.ua/wp-
content/uploads/sites/50/2020/04/NumPy.pdf

12.Python nporpamyBanns. Pexxum moctymy: https://book.trye.io/numpy

13.Iligpyuynuk Numpy g noyaTkiBiiB. Enexktponnuii pecypce. Pexum

noctymy: https://www.guru99.com/uk/numpy-tutorial .html

14.Mining of Massive Datasets. 2020. Enexkrponnuii pecypc. Pexum goctyny:
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