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CYYACHI TEXHOJIOT'TI OBPOBKH BEJIUKUX MACHUBIB JAHUX JIJISA
HIJIEM OBJIKY TA AHAJI3Y

Y KOXHy emnoxy JO0CTOBIpHa 1 cBoedacHa iHopMallisl HajaBajga mepeBary ii
KOpHUCTyBauaM. Yci HEOOXiJHI JaHi CHOYaTKy 3aram’ SiTOBYBaJlIM, a 3 IOSBOIO
MUCEMHOCTI TOYajad 3alMycyBaTH Ha NamnepoBi Hocii. 3 TUIMHOM 4Yacy KUIbKICTb
iH(dopmarii 30imbITyBaNacs, 30€peKEHHS IMarnepoBUX HOCIIB 3aiiMaio Bce OUIbIIE
miciig. 1o mpobieMy BUPIIIUIIM €IEKTPOHHI HOCIT JaHUX, sIKI MOTJIH 30epiraTu pi3Hi
BUaM iH(opMarii, Hampukiaana: ©Oa3d JaHUX, TEKCTOBI JOKYMEHTH, ayJio Ta
Bieodaiiinm, 300pakeHHs Towo. BiAMOBIIHO CTBOproBaiucs 3aco0u ix oOpoOku. B
Halll JHI KUIBKICTh 1H(oOpMalii 10 HUX Hip 3pOCTa€, MpU YOMY SIKIIO YSIBUTHU
1H(pOopMaIiIo y BUTIISIAL TAOJIUL, 1€ KITBKICTh PSAAKIB — L€ KIIbKICTh MO/, @ KUIBKICTh
CTOBII[IB — YHCJIO JOCHIJP)KYBaHUX XapaKTEPUCTHK MOJli, TO 30UIbIIYETHCA SK
KUIBKICTh TOJIIA TaK 1 KUIbKICTh iX XapaKTepUCTUK. 31 3pOCTaHHIM 00’€MIB JaHUX
Nesiki 3aco0M O0OpOOKM JaHUX CTalOTh HEaKTyaJlbHUMH, BOHM a00 HE 3J1aTHI
3miiicHIOBaTH 00poOKy, abo poOisaTh I1e Ayke IMoBUIbHO. JlaHa mpoOiema €
aKTyaJbHOI B TOMY YHCII Il OOJIIKY Ta aHajizy, OCOOJMBO y KOMIaHii, II0
npairoroTh 3 Benukumu Janumu (Big Data).

3 Benukumu [laHuMu SK TpaBWIIO TPAIIOIOTH CEpPEHI Ta BEJIHMKI KOMIIaHIi,
OCKIJTbKM BOHU MarOTh MUTBHOHU TPaH3aKIlii 3a 3BITHUHN mepiof ado 3a onepariiHui
JIeHb. AHaTI3 BETUKOI KUTBKOCTI TaHUX MOTpeOy€e MpoIiecy 00OpoOKH, SKUil BKIIIOYAE B
cebe 00’emHaHHs, (IIBTPAIiI0, TEPETBOPEHHS, arperaiio Ta MOXIJIMBO Bi3yalli3allito
nanux. lllono ninmsHOK 00Ky, Ae Oyjae akTyalbHa po0OTa 3 BEJIUKOI KIIBKICTIO
iH(dopmalii, BapTo BUIAUIMTH YOPABIIHCHKUNA OOJIK 3 HMOro pEryJisipHUMH Ta
TEPMIHOBUMHU 3BITaMU. TakoxX 3’SIBISETHCS HEOOXIAHICTH CTBOPIOBATH 1HTETPOBAHY
3BITHICTh, €JIEMEHTH SKO1 BKJIFOUAIOTh B ce0€ Pi3HI aCleKTH AISJILHOCTI OpraHizailii.
He 3Baxkaroun Ha Te, mo B VYKpaiHi MANPUEMCTBA HE 3000B’s3aHI CKJIaJgaTH
IHTErpoOBaHy 3BITHICTb, TAKAa BUMOTA MOE 3’ IBUTHUCS BiJl MAaTEPUHCHKUX KOMITaHIH 3
TOJIOBHUM 0(hiCOM 32 KOPJOHOM.

OaHuM 3 HAUNOMYJSPHIIIMX IHCTPYMEHTIB MJis poOOTH 3 JaHUMHU Cepell
Gyxranrepis Ta aHaniTHkiB € MS Excel. Moro 3araipHa KifbKicTh KOPHCTYBAUiB y
2023 porti ckimanae Big 1.1 o 1.5 mupa. oci6 [1]. Bin go3Bossie npaioBaTH 13 JaHUMH
y TabmmuHid ¢opmi. Cepen Horo mepeBar BapTO BHAUIATH TMOMYJSIPHICTH (KOXKEH
Oyxranrep Ta aHaJITUK Ma€ HABUYKHA POOOTH 3 UM 1HCTPYMEHTOM ), IITUPOKHI CIIEKTP
3aco01B a1 TpaHchopManii JaHUX, IHTYITUBHO 3pO3yMUIMH 1HTEp(hENC 13 MaHEeIIo
MOIIYKY, HasIBHICTh MakpociB. Takoxk iCHYIOTh HaAOYJOBU 3 IOJATKOBUMHU CTUIISIMHU
BI3yalli3aliii, pPO3MMPEHUMH MOXJIMBOCTAMU OOpPOOKM [aHUX B TOMY YHCIU Y
3BEACHUX TAONMIIX TOIIO. TMM HE MEHII JaHa Imporpama Mae psiJ HeAOJIKIB, SIKI
3aBaXKalOTh i OyTH yHIBEpCalbHUM 3acOo00M JUIsi poOOTH 13 JIaHMMH, 30Kpema
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00OMEKEHHS KUTHKOCTI CTPIYOK HA OJTHOMY apKyIili B MeKax | MJTH, MOBUIbHA 00pOoOKa
BEJIMKUX MACHBIB JJAHUX, OOMEKEHICTh CIIOCOOIB 0OpOOKU TaHUX, BIIHOCHO BY3bKUIA
HEePETIK JpKepes JaHUX, 3 SKUMHU MOXKe IPALFOBATH POrpaMa Ta NpooJieMH Ipu poOoTI
OlIBIIIe HIXK 3 OJHHUM JDKEpesioM iH(opmarrii.

3anexxHo BiA wineil oOpoOkm gaHMX Ta BpaxoByioun Hemoniku MS Excel,
3aCTOCOBYIOTh 1HIII 1HCTPyYMEHTH 0O0poOku panux. Yacro kopucryrortbes BI-
cuctemamu. BI (Business Intelligence) — 1ie TexHoI0T14HAN POIEC TSI aHATI3Y JaHUX
1 HaJaHHS KOPHUCHOi 1H(oOpMallii, sKa JolMoMara€ KepiBHUKaM, MEHeKepaM 1
npaliBHUKaM NpUiMaTH OOIPyHTOBaH1 Oi3Hec-pimieHHs [2]. SIckpaBuM HpHUKIaAOM
Bl-inctpymentom € Power BI, ocHOBHOW0 (yHKIlI€IO SKOTO € Bi3yami3aiis JaHHX.
Takox &aHa mporpama J103BOJIsI€ BUBaHTaKyBaTu o0OpoOiieHi naHi B CSV-dopwmar,
axui Jerko BinkpubaeTbest B MS Excel. Power BI mae nusky nepesar nepea MS Excel.
[To-mepirie, 3MaTHICTh MPAIIOBATU 3 PI3HUMH JHKEpENlaMy JIaHUX TaKUMU K OKpeMi
daiinu pizaux ¢Gopmaris (csv, xIsx, json, parquet), pensiiiiHi Ta HepemsiiiHl 6a3u
JTAaHWUX, CXOBHINA JaHUX Tomo. [lo-mpyre, MOXXIHMBICTH B3a€EMOMISATH 3 PI3HHUMH
JUKEpenaMu JaHux ojaHoudacHo. Ilo-TpeTe, Benuye3Ha KUIbKICTh HaAOYyIOB ISt
CTBOPEHHSI BI3yalli3allii, Mo y>Ke KOPUCHO NP MOOYI0B1 YIPABIIHCHKHUX 3BITIB, SIKI
IIe  MOKHA TOCTAaBUTH HA aBTOMAaTUYHE OHOBIIEHHS. TaKkoX JAaHa MporpaMa Mae psiz
HEJIOJIIKIB, IO SKUX BITHOCATHCS oOMexxeHHsS B 1 I'b Ha KoxkHe pkepeno JaHuX,
HEOOXIJHICTh JOJAaTKOBUX HE THUIIOBUX Ui OyXxraiatepa Ta ayJuTopa HABHYOK,
CKJIaJIHICTh TOYKOBOT'O BUIIPABJICHHS TaHUX Ta BIAHOCHO MOBLIbHA 0OPOOKa BEIUKHUX
JAHUX y TIOPIBHSHHI 3 IHCTPYMEHTaMH, OCHOBHE NMPU3HAYEHHS SIKUX 00pOoOKa Takux
nanux [3].

binbiricTe BeTMKUX Oprafizalliii BAKOPUCTOBYE peIIsIiiiHi 6a3u nanux. J{s Toro
mo0 13 HUMHU B3aeMoisTH BUKOpUCTOBYeThes SQL (Structured Query Language) —
JIeKJIapaTHBHA MOBA MPOTPaMyBaHHS JJI B3aEMO/Iii KOPUCTyBayva 3 0a3aMu JaHUX, 10
3aCTOCOBYETHCS J7Is1 (HOPMYBaHHSI 3aITUTIB, OHOBJICHHS 1 KepyBaHHs pensmiitaumu b1,
Ile omwH 3 Halikpanmx 3aco0iB aIg poOOTH 3 BeIMKUMHU MacuBaMu AaHuX. SQL mae
JEKUIbKa MM1JIBUIIB, K1 BIAPI3HAIOTHCS MK COO0I0 Ha3BaMU JIEAKUX (DYHKIIIH Ta TpOXH
apXITEKTYpHOIO OYyJI0BOIO, aje ajsl Oyxrajirepa, ayJMTOpa Yu aHaJITUKA, K1 B EPILY
yepry OyAyTh poOWUTH 3amuTH y 0a3y JaHUX, CYTTEBOI pi3HULI He Oyne. Jlanwii
IHCTPYMEHT Ma€ Taki OCHOBHI IE€peBaru: mBHIKa 0OpoOKa BEIMKUX MAaCHUBIB JaHUX,
BITHOCHO TPOCTa MOBa JUIsl ONMAHyBaHHS, MOMYJSPHICTh Y CEPEIHIX Ta BEIHUKHX
oprasizailisix, MOKJIMBICTb BUBAaHTXUTH 00po0sieH1 gani B CSV-dopmat. 3BuyaitHo
JaHWW IHCTPYMEHT Ma€ 1 TeBHI HEOJIIKH, 30KpeMa HE THUIIOBAa KOMIICTCHIS IS
Oyxrairepa Ta ayJuTopa, 3aJIeKHICTh MIBUAKOCTI 0OpOOKHM 3aMuTIB BiJl KOHQITYparlii
cepBepiB bJl, ogHOYaCHOT KUTBKOCTI KOPUCTYBAYiB Ta ONTHMI30BAHOCTI KOy 3alUTY
Ta BIJICYTHICTH 3aco0iB Bizyamizarii. JlaHWil 1HCTPYMEHT B TEpEeBa)KH1NA OLIBIIOCTI
BHITQ/IKIB OJIMH 13 HAWHEOOX1AHIIIUX /I aHATIITHKA [4].

Posrnsimaroun 3aco6m 06poOKH BETMKMX MAaCUBIB JAHUX XOPOITUM IHCTPYMEHTOM
€ MoBa mporpamyBanHs Python — iHTepmpeToBana (yHKIIOHATBHOIO 00’ €KTHO-
OpIEHTOBaHAa MOBA MPOrpaMyBaHHS BHCOKOIO PIBHS 31 CYBOpPOIO JAMHAMIYHOIO
TUII3AII€I0. 3aBISIKU CBOEMY (DYHKIIIOHAY € OMYJIIPHUM 3aCO00M B TOMY YMCIII JISI
00poOKM JaHuX Ta iX Bizyanizaiii. MoxunBo 1e 3a gomnomoroto 6i6miorexk Python
Takux K pandas, numpy, matplotlib, seaborn Ta iHmmx. /[o ocHOBHUX TiepeBar B
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o0poOmi  Benukux ganux Python cmig BigHectn: 06araroyHKIIIOHAIBHICT,
MO>KJIMBICTb MPAIIOBATH 13 PISHOMAHITHUMHU JDKEPEIaMU JaHUX, TPOCTOTa Y BUBYEHHI
y HOPIBHSIHHI 3 IHIIMMU MOBAMH IIPOrpaMyBaHHS, 3/1aTHICTb BUKOPUCTAHHS MOJENEH
IITYYHOTO 1HTEJIEKTY Ta 3aCTOCYyBaHHS IHIIMX BJIAacHUX po3poOok. Takox manwmii
IHCTPYMEHT Ma€ HEJOJIKH: TMOBUIBHIMKWKA 3a OUIBIIICTH MOB MPOTpaMyBaHHS,
CKJIQJHICTh TOYKOBOTO BHUIIPABJICHHS JaHUX, HE HaW3py4HIMA BOYyIOBaHUN
iHTepdeiic s neperasay nanux. Hespaxarouu Ha te, mo Python crae 3 koxxHUM THEM
OUTBII TIOMYJISIPHUM CEpeJl aHANITHKIB, BIH BCE IIle HE OJM3BKUN 10 TUIIOBUX
KOMITIETEHLIH OyXranrepa Ta ayIuTopa, 0 TAKOXK € CYTTEBUM HEJOJIIKOM.

OaHUM 3 HAMMOTYKHIMIMX IHCTPYMEHTIB 117151 00poOku Bennkux nanux € Apache
Spark — ¢pefiMmBopk ms peanizamii po3moaiicHOI 0OpOOKH HECTPYKTYpOBaHHX Ta
cnaboCTpyKTypoBaHUX JaHuX. B3aemopisitu 31 Spark MoxHa 3a J0MOMOTrOIO
HACTYMHHUX MOB mporpaMmyBaHHs: Scala, Java, Python Ta R. [lepen6auena B3aemois i3
3actocyBanHaM SQL. Apache Spark mae Garato mepeBar y mopiBHSHHI 13 1HIIMMH
3aco0amMu, 30KpeMa IIBUIKICTh OOpPOOKHM JaHWX, IO JOCATAETHCS 3a PaXyHOK
AITOPUTMY, SIKU ONTUMI30BY€ TUIAH BUKOHAHHS 3aIUTIB, JOCTATHHO BOJIOJITH X04a O
oauM 1HCTpyMeHTOM it B3aemoil (SQL uu Python), 6GaraTodyHKIiOHAIBHICTE Bif
MOB MporpamyBaHHs, 3a jomomororo Iuiatdpopm Takux sk Databricks HasiBHI
IHCTpYMEHTH JJis1 Bi3yami3auii Ta OOpoOKM TaOMMYHUX JaHUX 3a JOMNOMOTOIO
iHTepdeiicy. Cepen HEAONIKIB BapTO BHAUIUTU: CKIAIHICTh B OCBOEHHI A
Oyxrajirepa Ta ayauTopa, CUJIbHA 3aJIEKHICTh BiJ KOH(Irypatli cepBepis [5].

OTxe, Ha CepelHIX Ta BEJMKUX MIJIPUEMCTBAX SK MPAaBUIO BUHHUKAE MOTpeda
00poOKku BenMKNX MacuBiB iH(opmarrii. bByxranrep, ayaAuTop Ta aHaIITUK JaHUX, OJTUH
3 HaWpPO3MOBCIO/KEHINITNX BUJIIB MEPCOHAITY, SKOMY JOBOJUTHCA 3 IIUM CTHUKATHUCH.
Bume mnepepaxoBaHi I1HCTPYMEHTH MOXYTh JOTOMOITH TMPAIfOBAaTH 3 TaKUMH
o0’emamu iH(popmarii. Koxken 3acid mae psg mepeBar Ta HemomdikiB. Obupartn
IHCTPYMEHT HEOOXITHO B 3aJIEKHOCTI BiJ mMoTped (axiBIsd Ta WOro KOMITETEHIII].
BpaxoByroun 3pocTatodi 3 KOXXHUM AHEM 00’ eMu iHpOpMAIIii, B MaiiOyTHhOMY MOYKHA
OUIKYBaTH PO3LIMPEHHS HEOOXIAHMX KOMIIETEHLIH B cdepi poOOTH 3 NaHUMH HE
TUJIbKY aHAJITHKA, a i Oyxrajirepa Ta ayJuTopa.
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