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O.M. Panmynosuu

Oxonuuna Yacmoiti Uncmumym Ynpasnenus u Ilpeonpurumamenscmea. O6acmo HAYYHBIX UHINEPECO8 CBAZAHA
C aKmMyanbHbIMU 8ONPOCAMU DKOHOMUKIL, JIOSUCMUKY, MAPKeMUHed U UHGOPMAYUOHHBIX MEXHOIO2UH U CROCOBAMIL UX
peuteruil.

B.A. Ycoea

Ob6yuaemes 6 Dbenopycckom 20cy0apcmeeHHOM YHUGepcumenme UHPOPMAMUKY U PAOUOITEKMPOHUKU. HA
mpembem Kypce UHNCEHEPHO-IKOHOMUYecKo20 akyibmema. Hanpasnenus uccnedosanuii:  ungopmayuontole
MEXHONO2UU 8 FIKOHOMUKE, UCKYCCMEEHHDIL UHMEIEKN, MOUWUHHOEe 0GyyYeHe, aHau3 OaHHbBIX.

Aunnoramms. B cratee paccmarpuBactes 3(p(heKTUBHOE HMCTIONB30BAHKE GONBINMX MAHHBIX M AHATM3HPYIOTCS
mathOPMbl M TEXHOIOTHMH JUTA AHATW3a JaHHBIX. VCIIONB3YIOTCA pasIuyHbIe MHCTPYMEHTHI M METOMBI IS aHAIN3a,
xpaHeHust U 00paboTkm nauHbix. Buumanue ynpeneHo miatdopmam Hadoop, Apache Spark u mpyrum, a tawke
TEXHOJIOTUH MAIIUHHOTO O0YUYCHMS, BIUSIONINE Ha MPOU3BOAUTSIBHOCTh M MACIITAOUPYEMOCTh 00pabOTKY JaHHBIX.

KimoueBnie cioBa: 6onpuve nanusic, Hadoop, Apache Spark, mamuntoe o6yuerue, MapReduce, NoSQL 6asst
nanHbrx, anamus naHubix, Kafka, Flink.

Beenenue. Eciu mocMoTpeTh Ha TO, KAk M3MEHWJICS MUP 3@ MOCJIEIHHUE NECATDb JIET, MOXKHO
3aMETHUTh, YTO JaHHbBIE CTAJTH HEOTHEMIIEMOU YacThiO Halew sku3Hu. [1o Mepe Toro, kak pa3BUBAIHUCH
TEXHOJIOTHH O0BEMbl HH(POPMAIUH, KOTOpPas MOCTyMala W3 Pa3HbIX UCTOYHUKOB, CTATH PACTH B
r€OMETPUYECKON Mporpeccur. B kakoH-TO MOMEHT CTaj0 MOHSTHO, YTO TPAIAWLMOHHBIE METOJbI
XPaHEHUs] W aHAJIM3a HE CIPABISIIOTCSA ¢ TakuM oObeMoM. lloce 3Toro u mosiBuiiach KOHLIEMLUS
«b6onpiue nanubiey (Big Data). Ha Ham B3risin, BayKHO MOHUMATh, YTO «OOJIBIINE NAHHBIE» — 3TO
HE MPO OrPOMHBIE pasMepsl, a mpo 00beMbl MH(OPMALMH, KOTOPbIE MPEBBIMAT BO3MOMXHOCTH
OOBIYHBIX, TPATUILIUOHHBIX CHCTEM IJisi UX 00pabOTKU U XpaHeHus. Takue JaHHbIE OTIMYAIOTCS HE
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TOJIbKO BHYLIUTEJIbHBIMH pPa3MepaMu, HO U pasHooOpasreM (popMaToB, CKOPOCTHIO MOCTYIUICHHUS U
HETOCTOSHHOCTHIO [1].

ITocne Toro Kak cranu pacrpocrpaHeHbl MHTepHeTa Belel, COIMalbHbIe CeTH, MOOMIIbHBIE
ycTpoiicTBa U Lu¢poBble IATPOPMBI 00BEM CO3MABAEMBIX JAHHBIX MPOAOIDKAET YBEIMUUBATHCS C
SKCIIOHEHIINABHONW CKOPOCThIO. TONBKO 3a MOCIEHUE HECKOJIBKO JIET ObUIO CO31aHO OKoyo 90%
BCEX MHUPOBBIX JaHHBIX. Eciu paccMarpuBaTh Ooniee MpOAOSDKUTENbHBINA nepuon, To ¢ 2010 roma
o0muii 00pemM nHpOpMaLuu B MUpE BRIpOC Oosiee uem B 66 pa3 (pucyHok 1). B 2024 rony nanHbie
nocturnu 147 zerrabaiir, uto moutu Ha 22,5% Oonble, yeM B npeasiaymeM rogay. K 2025 roay
naHHble BbIpocyu 10 181 3errabaiiT, a k 2026 — no 221 3errabaiir [2].

Takum 00pa3oM, TONBKO 3a OAMH roj O0BEM NPOM3BENEHHBIX MAHHBIX BO BCEM MHpE
yBenuumiIcs moutu Ha 40 3erTabaiiT, 4TO COCTABINISAET POCT MpUMepHO Ha 22,09% 1o CpaBHEHUIO C
2025 rogom. Ha Ham B3ryisin Takash JUHAMHUKA HArJISIAHO MOATBEPIKOAET, YTO C KaXKABIM TOJIOM
00BEMBI TaHHBIX OyyT TOJILKO YBEJIUUUBATHCS, U UX BIUSHUE HA BCE C(HEpbl UETOBEYECKON JKU3HU
Takke OyJeT TOJbKO BO3pacTaTh. XpaHeHue, aHamu3, >(pQeKTuBHAs W MpaBUiIbHas 0OpaboTka
UH(pOpPMALNK CTAaHYT OJHIMH U3 TJIABHBIX 337a4 AJisi OM3Heca, HayKH U rocyaapcTsa [3].

Konuuecrso gaHHbIX, co3gasaembix B mupe (2015-2025)
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Pucynox 1. KonnuecTBo NaHHBIX, CO3/1aBaEMbIX B MUpE

UroOb1 paboTaTh ¢ JAHHBIMH HYJKHBI CIIEIIHAbHBIE MHCTPYMEHTHI M IUIAT(OPMBL, KOTOPBIE
CMOTyT pacTu BMecTe ¢ obbemamu uHpopmMaruu u 3¢pdexrnBHO paboraTe ¢ HUMH. i1 3TOTrO
NPUXOANTCS HCIOJNb30BaTh CJIOXKHBIE METOIbl, TaKUE KaK AaHAJIUTHYECKHE aJrOPUTMbI U
pacripeneeHHbIe BBIYHCICHHS, KOTOPbIE CMOTIIN OBl M3BJIEKATh HYKHYIO U MOJIE3HYI0 HHPOPMALIHIO
u3 HeoOpaOoTaHHBIX NaHHBIX. BakHo, uToOBI miatdopma ymena padoTaTh C pasHbIMH THUIIAMHU
TaHHBIX, HE TOJBKO C TEKCTOM M YHCJIAMH, HO M BUZIE€O0, ayAHO U IpyruMu. Ha TaHHBII MOMEHT TaKuX
TEXHOJIOTUH HE MaJIo, U KaXK/as XOpolIa no-cBoeMy. BeiOop 3aBHCUT OT TOro, ¢ KaKUMU TAHHBIMH
aHupyeTcs paboTa, Kakasi CTOUT 33/1a4a Y IIPOEKTa.

Llenp nHamel paboTel — CpaBHHUTH IUIATGOPMBI U TEXHOJOTUU sl paboThl ¢ OOJBIIUMHU
TaHHBIMH, Pa300paTh UX KIIOUEBBIE XapPAKTEPUCTUKHU, MPEUMYIIECTBA U HEJOCTATKH U ONPENEIUTD
IUTSL KAKHX 3371249 KaXKaast MOAXOIUT JIyUlle.

Yro Takoe Goabmmue nannble? bonpmumu nanHeiMu (Big Data) Ha3pBaloT OrpomHbIe
MacCHUBBI CTPYKTYPHUPOBAaHHOH W HECTPYKTYPHUPOBAHHOH HH(OPMAILMH, C KOTOPBIMH OOBIYHBIE,
TpagULHOHHBIE 0a3bl TAaHHBIX U METOABI 00pabOTKH yiKe He crpaBisiFoTcs. Crozia BXOAUT U TEKCT, U
BUJICO, U ayJHO, U rpaduka — BCE TO, YTO €KEIHEBHO HAKAIUIMBAETCS B CAMBIX Pa3HBbIX cdepax: OT
(pUHAHCOB M MEIHULIMHBI 10 COLICETEH U MHTEPHETa BEIEeH.
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Ornucare OojbInve MaHHBIE MOXKHO dYepe3 moaenb «3V». O0vem (Volume) — 310 camu
OTrpOMHBIE MAacCHBBI MH(POPMALMK, U C KaKIbIM JHEM HX CTAHOBHUTCS BCe Oosbine u Ooublie.
Hamnpumep, mocTsl B COLMANBHBIX CETSIX, IOKYIIKK B HHTEPHETE, M APYTUE TaHHBIC, KOTOPBIE Ka Kbl
IEeHb TEHEPHUPYIOT JIFOU MOTYT JJOCTUTATh KOJOCCAIBbHBIX MaCIITa0OB.

Ckopoctb (Velocity) — 3To nipo TO, Kak JaHHBbIe OBICTPO M YACTO MOCTYMAKOT M UX HYYKHO
oOpabaTbIBaTh MPAKTHYECKH MrHOBEHHO. B KaudecTBe mpuMepa MOXKHO TNPHUBECTH MOBEICHHE
MOJIb30BATENICH B pEalbHOM BPEMEHH WJIM JaHHbBIE C YCTPOWCTB WHTEpHeTa Bemieil. PasHoobpasue
(Veriety) — uHpOpManus NPUXOANT B CaAMbIX Pa3HbIX (OpMax: TEKCT, BUAEO, ayAUO0, YHCIa, U3-32
3TOTO €€ CTAHOBUTCS OYEHb CJIOJKHO aHAJIU3UPOBATb.

Cefidac K 3TUM TpeM XapakTEPUCTHKAM BCe Yaiie A00aBIsAoT u npyrue. I[losBuimce Monenu
«4V» 1 «5Vy». CHauana mozmenb «3V» mpuaymanu, 9ToObl MPOCTO OMKCATh OCHOBHBIC, IJIABHBIC
4epThl OONBIINX NAHHBIX, HO CITyCTS BPEMsI CTAJIO MOHSATHO, YTO €CTh U JPYyTHe Ba)KHbIC ACTIEKTBHL
ITepsbiit — 3170 HOocTOBEepHOCTH (Veracity), TO €CTh HAAEKHOCTh JAaHHBIX. ECITU UCXONHBIE TaHHBIC
HETOYHbIC WJIM NMPOTHBOPEYHBBIE, TO W BBIBOABI IO HUM TIOJNydYaTCsl OMMOOYHBIE. BTOpOoil — 31O
1eHHoCTh (Value). Bonbine qanabie camu 1o cede HUYero He AT, BAYKHO YMETh U3BJIEKATh U3 HIX
MOJIE3HY0 HH(POPMALIHIO U IPUMEHATD €€ Ha MPAKTHKE.

B HekoTopeIX ciydasx noOaBisroT eme Busyanusanuioo (Visualization) m BapHaTUBHOCTH
(Variability), 4roObl moguepKHYTh, KaK BaJKHO MPABHIBHO NMPEACTABISTH JAHHBIE U YUUTBIBATH, YTO
OHHU MEHSIIOTCSI CO BPEMEHEM.

Uctounnku Oonpimux maHHBIX camble pasHbeie. MHTepHeT Bemiei (IoT) — sTo martumkum u
yCTPOWCTBA, KOTOpBIE IOCTOSTHHO TMepenaroT uHpopMalmio o cBoeM coctosHuH. Coucern
TeHEPHUPYIOT OTPOMHBIE OOBEMBI TEKCTOB, ()OTO, BUIEO, IO KOTOPHIM MOXHO H3ydaTh NMOBEICHHE
moned. TpaH3akuuu B 3JIEKTPOHHOH KOMMEpLHUH, MEIUIMHCKHE WCCJICAOBAHUS, HAyuYHBIC
SKCIIEPUMEHTBI — BCE 3TO TOXKE TpeOyeT paboThl ¢ OONBIIMME 00BEMaMH JAHHBIX, JJISI TOT'O YTOOBI
MIOJIyYUTh TOYHBIE U HAaJIEXKHbIE PE3YJIbTATHL

Ho T0, 4TO maHHBIX MHOTO U OHH CJIOJKHBIE, BOBCE HE 3HAYUT, YTO UX HeNb3s 0Opadorats.
CoBpeMeHHbIE TEXHOJIOTHUHU C 3THM CIPABISIFOTCS. PacnpeenieHHbIe BBIYUCICHUS] M HOBBIE TIOIXOIbI
Kk xpaHeHuro, Takne kak Hadoop u NoSQL-06a3pl HaHHBIX, MO3BOJSIIOT XPaHUTh WH(POPMALUIO,
KOTOpasi He MOMeIIaeTcss B OObIYHBIE PeISIHOHHBIE 0a3bl. A MHCTpyMeHTHl Bpone Apache Spark
MIOMOTAIOT OBICTPO AHATM3UPOBATH OTPOMHBIE MACCUBBL. BCe 3TO OTKpBhIBaE€T HOBBIE BO3MOKHOCTH —
OT Ou3Heca 10 HaAy4YHBIX HCCenOBaHuM [4].

B OusHece Oosblnme MaHHBIE MOMOTAKOT YIIYYLIUTh aHATUTHUKY. IIpormosupoBanue crpoca,
NPEIOCTABIEHUE KINEHTAM TOTO, YTO UM JIEHCTBUTENBHO HYKHO, YIIyUILIeHHE OOCITy KUBAHUS — 3TO
BCE CTAHOBUTCS BO3MOXKHBIM OJlarofiapst aHaju3y JaHHbIX. B MenuinHe Oonblnre TaHHbIE TOMOTAI0T
IMarHOCTUPOBATD M JICYUTH 3a00JIEBaHMsA, a TAKXKE pa3padaThiBaTh HOBBIE JIEKapCTBA. B Hayke oHU
UCTIONB3YIOTCS U1l MATEMATHYECKUX MOZIENEH, M3y YeHHsI OKPYKAIOIIEH Cpeabl 1 OCBOSHHSI KOCMOCA.
Ho, HecMoTpss Ha BCce mnpeumymecTBa, B padoTe ¢ OONbIIMMH JaHHBIMU €CTh MPOOJIEMBI.
besonacHOCTE M KOHPUIEHIINATBHOCTh OCTAIOTCS BAXKHBIMU U aKTYaJIbHBIMU BOITPOCAMHL.

[Tonyuaercst, OonpIne JaHHBIE — 3TO HE MPOCTO MOAHOE CJIOBO, TPEHI, & BAJKHBIH HHCTPYMEHT,
KOTOPBII MEHSIET MOIXO K MPUHATHIO petteHni. C MX IOMOLIBIO TIOBCETHEBHAS JKU3Hb CTAHOBHUTCS
ynoOHee 1 OTKPbIBAIOTCS HOBBIE BO3MOXKHOCTH B Pa3HBIX chepax.

Ilnardopmbl B TEXHOJOTHH AJs O0pPadOTKU 00JabIIHUX AAHHBIX. OIUH U3 KIFOYEBBIX
MOJIXOZIOB K padoTte ¢ OONMBIINME JAHHBIMU — pacnpeeneHable BbranuciaeHus. CyTh MOaxXoaa mpocTa;
3aMa4d JEATCS Ha YacTH M PACHPEACISIOTCS MEXKAY MHOXKECTBA Y3JIOB — 3TO W IO3BOJISIET
s¢pexTuBHO 0OpabaThiBaTh TMTAHTCKHE MAacCHUBBI WH(pOpManuu. Ha Takoil OCHOBE CO3MAIOTCS
MOIIHBIE CUCTEMBI JIJIsl XpaHEHHsI U aHaimu3a naHHbIX. OnuH 3 uHCTpyMeHToB — Apache Hadoop.
Jto uenas miathopma ISl pacipeaesIeHHOro XpaHeHnss 1 00padOTKU JaHHBIX. B ee OCHOBe JIeXKHT
texHonorusi MapReduce, koTopasi BBIMONHSET 3a1aud NMAapajieIbHO HA Pa3HBIX y3Jax IO CXeMe
«TTaBHBI — MOJYMHEHHBIE». B KauecTBe riaBHOro BeICTymaer cepsep JobTracker, pasmarorumii
3alaHMsI TOTYMHEHHBIM Y3JIaM KJIACTepa ¥ KOHTPOJHUPYIOIINH UX BBIMOJHEHNE (PUCYHOK 2) [5].
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Pucynox 2. Apxurexrypa Hadoop

DTO OTKPBIBAET BO3MOXKHOCTH JJisl 00padoTku neradaiitoB nnpopmauuu. Hadoop ucnons3yer
pacnpenenennyro ¢aiinopyto cucremy HDFS (Hadeer Distributed File System), xortopas
3¢ pexTUBHO CrpaBIsIeTCs ¢ XpaHEeHHEeM OOJbITNX 0ObEMOB TAHHBIX HA PA3JTUYHBIX MAILTHHAX.

Ho y MapReduce ectb cBOM HEmOCTaTKM, HampuUMep OH HE MOXeT ObICTpo oOpadaThiBaTh
JaHHBIC B peaJibHOM BpeMeHH. UToOb! pemuTh qanHyo npodiaemy paspadoranu miathopmy Apache
Spark, ona Gonee rubkas u ObicTpast 1yt 00pabOTKU OOJBIINX TAHHBIX.

B ornmmume ot kimaccuueckoro obpabotumka siapa Apache Hadoop ¢ aByxypoBHeBO
koHuenmnueir MapReduce Ha 6a3ze qUCKOBOro XpaHuuIna, Spark UCIOIB3YeT CreUuaTn3UPOBAHHBIC
NPUMHUTHBBI TSI peKyppeHTHOH o00paboTku B omepaTHBHOH mamsTH. bnaromapst 3ToMy MHOrme
BBIUUCIUTENbHBIE 3a/1a4t peanu3yroTes: B CMapk 3HaunTenbHO OpicTpee. CpaBHenne Apache Hadeer
u Spark npencrasieHo Ha pucyHke 3.

Fast 100x faster than MapReduce
Batch Processing Real-time Processing

Stores Data on Disk [ Stores Data in Memory
Written in Java I Written in Scala

Pucynox 3. Cpasuenue Apache Hadoop u Spark

Crout ormeruth, uto Spark Streaming, B oriamuue or, Hanpumep, Apache Storm, Flink wmm
Samza, ne obpabateBaer motoku Big Data nemukom. [[nst 3TOro cymecTByeT MHKPONAKETHBIN
noaxon. B HeM MOTOK maHHBIX pa3duBaeTcss Ha HEOOJbIINE MAKEThl BPEMEHHBIX HHTEPBAJIOB.
OObIuHBIE peNsIUHOHHBIE 0a3bl TaHHBIX, KOTOPBIM HYJKHBI JKECTKHE CXEMbI TaHHBIX U KOTOpPbIE HE
MoryT 3¢gdexTuBHO paboTaTh C OrPOMHBIMH OOBeMaMH WH(POPMAIMU HE BCErna MOAXOMST IS
XpaHeHus U 00paboTku OONBIIUX NaHHBIX. B 3ToOM cBs3u mupoko pacrnpoctpanenbl NoSOL Gaser

47



Jlsenaoyamas mexcOyHapooHas HayuHo-npaxmuyecxas kougepenyus BIG DATA and Advanced Analytics, Muncx,
Pecnybnuxa Benapyes, 23 anpens 2026 200a

TAaHHBIX, KOTOpble  TpegHa3HaueHbl  JJsi  OOpaOOTKM  HECTPYKTypUPOBAaHHBIX U
MOJTy CTPYKTY PUPOBAHHBIX TAHHBIX, TAKMX KaK TEKCT, N300paXkeHus1 U BUEO [O].

Cpenn monyssipueix NoSOL  6a3 nmaHHBIX MOKHO BbiAenuTh cieayromue. Cassandra
— MacITabupyeMoCcTh U BhICOKast 1ocTymHOCTh. Apache Cassandra — 3to pacnpenenenHas NoSQL
0a3a maHHBIX, TNpPENHA3HAYCHHAs U1 XpaHeHWs Oonbmx OOBEMOB [aHHBIX C BBICOKOU
IOCTYMHOCTBIO M MacmTabupyemoctero. OHa Obima paspaborana naist TOro, 4ToObl pemiaTh
npoOJeMbl, BO3HUKAOIUE PU padoTe ¢ OrPOMHBIMH MAaCCHBAMH JAaHHBIX B PEAJIbHOM BPEMEHH.
Cassandra BBIOMPAIOT KOMIAHWUH, KOTOPBIM HY)KHO, YTOOBI CHCTEMa MpOJOJDKaia paboTaTh, Jaxe
€CJIM HECKOJIbKO Y3JIOB 0a3bl NAaHHBIX BBIILM U3 CTpos. OcHOBHOM ocoOeHHocThi0 Cassandra
SIBJIAETCS] APXUTEKTypa peer-to-peer, B KOTOPOH BCE y3JIbl B KJIACTepe paBHBL. TyT HET €IUHON TOUKHU
OTKa3a, JaHHbIe AyONUPYIOTCS Ha HECKOJBKUX y3JIax, MO3TOMY OHHM OCTAOTCSl TOCTYIHBIMH JaKe
npu cOOsX. A eCiIM KOMUHU XPaHSITCS Ha CepBepax B Pa3HBIX reorpaUuecKux TOYKaX, HaJeKHOCTb
craHoBuTcs eme Beime. Cassandra HCIIONB3YIOT TaM, 1€ JOCTYITHOCTb KPUTHYECKU BaXKHA, & HMEHHO
B COLICETAAX, (PMHAHCAX, HHTEPHETE BEIICH.

Eme mmrocoMm BeIAENsIOT rHOKOCTh B pabore ¢ maHHbIMH. Cassandra HCIIONB3yeT MOZEIb
KOJIOHOYHBIX CEMEH, YTO MO3BOJISIET yAOOHO XpaHUTh U 00padaThiBaTh MHOOPMALIMIO, KOTOpast He
YKJIabIBAETCSI B JKECTKHE CTPYKTYPBhl MJIM MOCTOSHHO MeHsieTcs. CucreMa XOpomo paboTraer ¢
OrpOMHBIMH 00BEMaMHU JAHHBIX pa3HOTro (hopMaTa U MaCIITAOUPYETCS IO MEPE POCTa 3aTHCEH.

U rnaBHOE — 3T0 TO, uTO Cassandra BbIep>KUBAET BHICOKHUE Harpy3KHU U OTBEYAET Ha BOIPOCHI
C MUHHMAJIbHOH 3a7epPKKOH, MOITOMY €€ Tak JIOOAT KOMIIAaHMM, KOTOPBIM HYXKHO oOpabarbiBaTh
OonblINe TaHHbIE B peabHOM BpeMeHH [7].

MongoDB — omnHa u3 cambix mnomyssipabix NoSQL-6a3. OHa XpaHUT naHHBIE B BHIE
nokymeHToB. B ornuume ot Cassandra, B Heli ucnonb3yercs ¢popmat nmoxoxuit Ha JSON, mosromy
MongoDB otnuuHo moaxomuT st paboTl ¢ HECTPYKTYPHPOBAHHBIMU HWJIM HE ITOJHOCTBIO
CTPYKTYPUPOBAHHBIMH JaHHbIMH, HampuMep, [OaHHbIE M3 COLCETeH, BeO-IPHIOKEHUH WIH
MOOMJIbHBIX CepBUCOB. KakIplii JOKyMEHT MOMKET CONEP’KaThb Pa3HbIe THUIIbl JAHHBIX. MACCHBBI,
BJIO’KEHHBIE OOBEKTHI — YTO YTOAHO. JTO AaeT paspaboTunkam cBOOOAY: HE HYKHO JKECTKO 337aBaTh
CTPYKTYpy 3apaHee, €€ MOKHO MEHSTh 0 XOAy AeJia, €ClIi MEHsIoTCs TpedoBaHus Ou3HEcCAa WU
JIOTHKA pabOThI C TAHHBIMH.

MongoDB yMeeT yCKOpsITh 3aipOChl ¢ HOMOIIBK HHAEKCOB, TAKXKE MOAAEPKUBAET arperalulo,
C TIOMOIIBIO KOTOPOH MOKHO JIETKO IOCUHTATh CYMMY, CpEOHEe WJIH APYTrue CTATHCTUYECKHE
nokazarenu. Eme B Hell eCTh BCTPOCHHbIE MHCTPYMEHTHI JUIS CJIIOJKHBIX 3aIpOCOB, MO3TOMY IS
AHAJUTHKH OHA MOIXOANT XOpowo. ECiy JaHHBIX CTAHOBUTCS CIMIIKOM MHOTO, TO MOKHO JOOaBHTh
HOBBbIE Y3JIbI B KJjlacTep, 0aza mMacmTaOupyeTcsi TOPU3OHTAIBHO 0€3 JUIIHUX CIOoKHOCTeH. Yarme
Bcero MongoDB ucnons3ytoT B BeO-pa3padoTke, MOOUIIBHBIX MPUIOKEHHUSIX, HHTEPHET-Mara3nHax
U 3a71a4ax aHaTUTHKA. OHa IPEeKpPacHO MOAXOANT ISl MPUIOKEHUH, TPeOYIOUINX OBICTPOro AOCTyIa
K JaHHBIM, HANIPUMED, JUT BEACHUS KaTaJOroB TOBAPOB MITH XPAHEHHUS MOJIb30BATENIbCKUX JAHHBIX U
MPEANOYTEHU.

Apache HBase — 310 pacnpenenennas 0a3za JaHHBIX, KOTOpast Xopomo macimrabupyercs. Ona
noctpoeHa Ha ocHoe Google Bigtable u npennasHaveHa s XpaHeHUss U 00paOOTKHM OOJBIITIX
00BEMOB CTPYKTypHupoBaHHOW uHpopmaunu. HBase wmcronmbsyercs Tam, rae BaKHa BBICOKas
CKOPOCTb 3aITUCH U YTEHHs], a TAK)Ke KOTAa HyKHO padotats ¢ OonmpiinMu Tadmuuamu. OHa XOpoLIo
MOJIXOMIUT IS XPAHEHUs! JaHHBIX, KOTOPBIE YIOOHO MPEACTABISIFOTCSA B TAOJIUYHOM BUAC, HATTPUMED,
aHAUTHYECKHE TUIATGOPMBL, TIE€ XpaHATCsA Oonblune HaOOpBl NaHHBIX U Tpedyercss ObicTpas
obpaboTka.

Taxke wxak wu Cassandra, HBase mnopnepxuBaeT perIMKALMIO, KOTOpas  Jaer
OTKa30yCTOMYMBOCTh M HAAEKHBIA AOCTYN K JaHHBIM, HO B ominuve oT MongoDB, rne naHHbie
XpaHATCST B BHAE AOKyMeHTOB, HBase mcnomnp3yer TabmuuHYIO CTPYKTYpy U (opMaT «KJIOY —
3HAYEHHEY, 3TO NMO3BOJISIET 3P PeKTHBHO pabOTaTh C OrPOMHBIMU OOBEMAMH.
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OnHo w3 ritaBHBIX 1OCcTOMHCTB HBase — cmocoOHOCTh 00padaThiBaTh JaHHBIE C OY€Hb BHICOKOH
CKOPOCTBIO 3aITUCH, TIO3TOMY €€ YaCTO BBIOMPAIOT AJIsl MPUIOKEHUH, KOTOpPbIe paboTal0T B pealbHOM
BPEMEHH, HAIIPUMEP, CHCTEMbl MOHUTOPHHTIA, BeO-aHAIUTHKH, 0OpaOOTKH TPaH3aKLIUH.

HBase He TpeOyeT cTporoii cucTeMbl, B Hell MOXXKHO XPaHUTh AaHHBIE C Pa3HOH CTPYKTYpPOH,
cuctema rubko macmrabupyercs mo mepe pocra oowremoB. Ilpasna, B ornmume ot Cassandra u
MongoDB, HBase 3atoueHa Ha paboTy ¢ OOJNBIIMMHU JaHHBIMHU B KJIACTEPHOM PEKHME.

Cassandra, MongoDB u HBase — Ttpu momubie NoSQL-0a3bl, y Kakaol CBOHW CHIIbHBIE
CTOPOHBI U OCOOEHHOCTH, KOTOPBIE MOAXOISAT JJIsl Pa3sHBIX THUINOB 3anad. Kakyro w3 HUX BbIOpaTh
3aBHCHT OT KOHKPETHOI'O MPOEKTa, 00bEMOB JAHHBIX U TOT'O, YTO HY)KHO JENIaTh C MPUIIOKECHUEM.

C pocTOM CKOPOCTH TE€HEepalH JaHHBIX BCE Ba)KHEE CTAHOBUTCS 00paboOTKa B peasibHOM
BpemeHu. [1natdopmMbl, KOTOpBIE 3TO YMEIOT, AT CEPbE3HOE MPEUMYIIECTBO B OM3HEC-aHATUTHKE,
MOHHUTOPHHIE U YIIPABJICHHUH.

Apache Kaltka u Apache Flink npencrasmstor coGoii aBe miaTdopMbl, KOTOpPBIE HacTo
NPUMEHSIOTCST BMecTe il 00paboTku naHHBIX B moTokoBoM pekume. Kaltka sBnsiercs
pacripocTpaHeHHOH miuatopMoil Ui mepesavd NMOTOKOBBIX AaHHBIX. Ee XapakTepucTUKH — 3TO
BBICOKAsl MPOIYCKHAs CIOCOOHOCTh, MAacIITaOMPyeMOCTb W TapaHTHH AOCTABKH COOOIIEHHH.
IInardpopma mnoAnepKUBaeT XpaHEHWE MAHHBIX B 3aJaHHBIH TNPOMEXKYTOK BPEMEHH, HYTO
obecrieunBaeT BO3MOKHOCTh UX MOBTOpHOro ananmsza. Kaltka pasmensier maHHble Ha TeMBI, YTO
MO3BOJISIET YIYUIIUTh OTKA30YCTOHYHBOCTD U MapalieIbHYI0 00paboTKy.

Apache Flink opuenTnpoBan Ha 0OpabOTKy NMOTOKOBBIX OAHHBIX B peajbHOM BpeMeHu. OH
Oeper naHHbIE U3 TIOTOKOB U MO3BOJISIET JIEJIaTh C HUMH CJIOJKHBIE OTIEPALNU: aHAJUTUKY, 00padoTKy
coOpituii, obyuenne mopmenedd. Flink ymeer ympaBnaTh cOCTOsIHMEM BbIUHCIEHUH, padoTath ¢
BPEMEHHBIMH OKHAaMH M 0OpabaTbiBaTh Kak OECKOHEYHbIE IMOTOKH, TaK W TAKETHBIE JaHHBIC.
OtmeTuMm, 9To coObITHs 00pabaThIBAIOTCS CTPOTO B TOM MOPSIKE, B KOTOPOM MOCTY ITHJIH.

Bwmecre Kalfka u Flink paGoTtaroT mpocTo: mepBblii TOCTaBJISIET JAHHBIE, BTOPO 0OpadaThiBaeT.
Takast mapa XOpOIIO MOAXOAWUT IJIsi MOHMTOPWHTA, AHAJIWTHUKH B PEATbHOM BPEMEHH U 3aad,
CBSI3aHHBIX C MAIIMHHBIM 00y4deHneM. BmecTe OHM 1at0T BBICOKYIO MPOU3BOAUTEIBHOCTD, THOKOCTD
U BO3MOYKHOCTb CTPOHUTDb MacIITa0UpyeMble CUCTEMBI 00paboTKH MOTOKOB [8].

TexHo10rHH AHAJIN3A JAHHBIX U X NPUMeHeHHue. 3a nnocienHue 10 et TEXHONIOIUU aHaIu3a
IaHHBIX TPUOOPENH BBICOKYIO 3HAYUMOCTb, MOTOMYy YTO CTAJH BaKHOW HYaCThIO MHOTUX cdep
(busHec, Hayka, 3IpaBOOXPAaHEHHE, TOCYAaPCTBEHHOE yrpasiieHHe). COBpeMEHHbIE WHCTPYMEHTHI
MO3BOJISIFOT HAXOAWTh U TMOJYYaTh MOJE3HYK HHPOpPMALMIO U3 OONBIINX OOBEMOB NAHHBIX, 3TO
OTKPBIBAET BO3MOXKHOCTH 15 Oosiee 0OOCHOBAHHBIX PEIICHUH U ONTHMU3ALIUH ITPOLIECCOB.

MammnHoe o0yuenune (Machine learning, ML) — 510 0651acTh HCKYCCTBEHHOTO MHTEJUIEKTA, B
KOTOPOH KOMITBIOTEP YUYHUTCS YJy4IIATh CBOM PE3YyJIbTaThl HA OCHOBE JAHHBIX, 0€3 MPOMHUCHIBAHUS
NpaBWI. AJTOPUTMBI BBIABIISIIOT 3aKOHOMEPHOCTH B MPHMEPAX U MOTOM MPHUMEHSIOT UX K HOBBIM
JAHHBIM, KOTOPBIE PaHbIIE HE BCTPEHAUCH [9].

B 3aBucumoctu ot crocoda oOydeHus BeIACISIOT TpH noaxona. OO0ydeHne ¢ yuurenem, npu
KOTOPOM aJTOpUTM 0OyuaeTcs Ha 3apaHee IMOATOTOBJICHHBIX NaHHBIX, TO €CTh Ha TeX, I/e IS
KaXXoro npumepa ectb otBeTbl. OOyueHue Oe3 yumrens pabortaer Oe3 3apaHee MOATOTOBIECHHBIX
IOaHHBIX, QJTOPUTM CaM WIIET CKPBITBIE CTPYKTYPBL, [UIA STOrO0 TIPyNIHPYET OOBEKTHI
(xmacTepu3anusi), BBISIBIISIET CBSA3H MEXKy HUMH. JTOT MOIXOJ NPUMEHSIETCS B PEKOMEHAATEIbHbBIX
cucremax. OOyueHne ¢ MOAKPEIJICHUEM CTPOUTCS Ha B3aUMOJEHCTBUU C OKpPYKAKOIIEH Cpemoi.
Monenb nenaer aeicTBre, NOMYYaeT MOJNOKUTEIbHYIO HIIH OTPHLATENbHYIO OLIEHKY U MOCTETIEHHO
YUUTCS] BBIOMPATh AEHUCTBHS, KOTOpPbIE MPUHOCHIN OBl MaKCHUMAJIBHYIO ITOJIOKUTENIbHYIO OLIEHKY.
Takol moaxon yalie UCNOJb3YeTCs B aBTOHOMHBIX CUCTEMaXx.

OnHUM W3 TOMYJSIPHBIX HAMPABICHWH MAIIMHHOTO OOYYEHHS B IOCIEAHEE BPEMsl CTajio
riybokoe obydeHue. OH OCHOBaH Ha MHOTOCJIOWHBIX HEHPOHHBIX CETSX. Takue MOIENIH XOPOLIO
padoTaroT ¢ GoMBIINMHU 00bEMaMH JAHHBIX U CIOKHBIMH 3aKOHOMEPHOCTSIMH.

AHanu3 NaHHBIX IIHpe YeM MalmuHHOe oOydueHue. OH BKIOUAeT B ce0st M CTATUCTHYECKHUE
MeToABl U moaxoasl Ha ocHoBe M. 3anaueil aHanmu3a sIBIsiETCS BBIABJIEHHE MATTEPHOB, TPEHIOB U

49



Jlsenaoyamas mexcOyHapooHas HayuHo-npaxmuyecxas kougepenyus BIG DATA and Advanced Analytics, Muncx,
Pecnybnuxa Benapyes, 23 anpens 2026 200a

cBsi3W naHHbIX. MHpOpMamus s aHamu3a JaHHBIX MOXKET TOCTYMaTh W3 Pa3HbIX HCTOYHUKOB,
HanpuMep, 0a3bl MaHHBIX, (ailjbl, COIHMANbHBIE ceTH, BeO-cTpaHuibl. [lepen aHamu30M JTaHHBIE
OYHINAIOT: YOUPAIOT MPOMYCKH, YCTPAHAIOT BBIOPOCHL, HOPMAIH3YIOT 3HAYEHUSI — OT HTOTO 3aBHCUT
Ka4eCTBO CIEAYIOLUIUX pe3ysabTaToB. Jlamee NPUMEHSIOT CTaTHCTUYECKHE MeTOnbl (TpoBepKa
TUMOTE3, pacueT CPEIHUX U OTKJIOHEHUH) WK aJlfOPUTMbI MAITUHHOTO O00yueHus. Busyanusupyem
pe3ysbTaThl ¢ MOMOIIBIO TpaUKOB, AMArPaMM, UHTEPAKTHBHBIX MaHENEeH, KOTOpPble MOMOTAOT
YBUZIETh NaHHBIE C HOBOH CTOPOHBI M JAENAIOT Pe3yJbTaThl Oojee HariasimHbiMA. Ha ocHoBe
MOJTYYE€HHBIX TAHHBIX U MPOTHO30B MPHUHUMAIOTCS OOOCHOBAHHBIE PEIIICHHUSI.

MammHHOe o0ydeHHe W aHaN3 JaHHBIX MPOAOIDKAIOT pasBUBAThbCA. CodeTaHHe MOIIHBIX
ANTOPUTMOB C OONBIIMME O0BeMaMu HH(POPMAIMH TIO3BOJISIET CTPOUTH 0OJiee TOYHBIC MPOTHO3BI,
ONTHMU3UPOBATH MPOIIECCHI M CO3/1aBATh HOBBIE MPOAYKTHI U YCIIYTH.

IIpo6nembl u BbI30BBI MpH padore ¢ GoapmumHu JaHHbIMH. Korma mbel paboraem c
OOJIBIIMMU JAHHBIMU, MTOSIBJISIETCS] BO3MOXKHOCTD JIJISl aHAJTN3a U MPUHSATHUS PELISHH, HO €IIe C STUM
MOSIBJISTIOTCST TIPOOJIEMBI, KOTOPbIE MPUXOAWTCS pellaTh, 4TOOBI UCIOJNB30BAHUE MAHHBIX OBLIO
3¢ PeKTUBHBIM.

OnHa U3 KIFOYEBBIX MPOOJIEM — 3TO 3aIMUTa Uy BCTBUTEIBHON HHPOPMALIUH, TAKOW KaK JIMUHBIC
JaHHbIE MOJIB30BATENICH, KOMMEpUEeCKasi TalfHa U IPyTHe CBEICHUs], HENMPAaBOMEPHOE HCITOJIb30BAHHE
KOTOPBIX MOJKET HUMETh CepPbe3Hble MOCIeNCTBUA. UTOOBI MUHHMH3HUPOBATH PUCKH MPUMEHSIOT
muppOBaHUE, MEXAHU3MbI KOHTPOJISI AOCTyINAa U APYTHE METOABI 3alIHThI, HO C POCTOM OOBEMOB
coOupaeMbIX TaHHBIX 00ECTIeUNBATh NX OE30MaCHOCTh CTAHOBUTCS TPYIHEE.

Ob6wvem cam mo cebe He rapaHTHPYeT LEHHOCTH [aHHBIX, UX IOJIE3HOCTb ONPEAEIseTCs
TOYHOCTBIO, MTOJIHOTON M aKTyaJIbHOCTBIO. Ha mpakThke OOBIMHO BCTPEUAOTCS! OIIMOKH B 3AIHCSX,
MPOMYIIEHHbIe 3HA4YeHUs, AyOJIMpOBaHHE, NPOTHBOPEUMBAsl WM yCTapeBmas WHGOPMALIUS.
HekadecTBeHHbIE NaHHbIE NalOT OIIMOOYHBIE BBIBOABI W ACNAIOT HEHAIEKHBIMH MOJEIH,
MOCTPOEHHBIE Ha UX OCHOBE, UMEHHO TO3TOMY Mpeno0paboTka CTAHOBUTCS O0SI3aTEIIbHBIM 3TAIIOM.
Ho naxe mnpu wHCMoONp30BaHMM OTPAOOTAHHBIX METOIOB C POCTOM KOJIMYECTBA JTaHHBIX
rapaHTUPOBATh OTJIMYHOE KAYECTBO NAHHBIX CJIOXKHO.

Uem Oosbllie AaHHBIX, TeM OOJbIIE HYJKHO BBIYHCIUTENbHBIX MOIMHOCTEH, YTOOBI X
obpaborare. Ecnu cepeepa cnabble iy KaHaNbl Mepefadd AaHHBIX y3KHE, TO CIIOKHBIE 3a7a4u
BBITIOJIHSTCSL JOATO. B HEKOTOpPBIX Clydasx BpeMsl OYE€Hb BA)XKHO, HAMpHUMEp, KOTrNa HYXKHO
MOHHTOPHTD MOTOKH JTAHHBIX B PEaJIbHOM BpPEMEHH, OOHOBJISATH MMPOTHO3HBIE MONIEH Oe3 3a1epIKeK.
CrpaBHUTBCS C 3THM IOMOTAIOT pacrpeneieHHble cucteMel. OHU pa3OuBaroT padoTy Ha YacTH U
PACKJIQABIBAIOT MX 110 PA3HBIM y3J1aM. DTO HEMHOT'O YJIyYIIAeT MPOU3BOIUTENBHOCTD, HO HE pelIaeT
npobieMy MOTHOCTBIO. JIaHHBIX CTAHOBHUTCS BCE OOJNbIIE, 3aMauM YCIOKHSIOTCS, U IaXKe XOPOLIO
HACTPOEHHAsl pacnpeneneHHast HHPacTPyKTypa PaHO WK TO3JHO JOCTHIAeT CBOETO Mperena.

Bynymee TexHosoruii 00abmIMX AAHHBIX. J[anbHeiilnee pa3BUTHE TEXHOJOTHN OOJBIIIX
IAaHHBIX CBSI3aHO C POCTOM 00BEMOB HMH(OpPMALH, TC€HEPHUPYEMOH IJIFOABMH, YCTPOHCTBAMH HU
ABTOMATU3UPOBAHHBIMU cUcTeMaMu. D((HEeKTUBHOE H3BJICYEHUE 3HAYMMBIX CBEICHUH M3 ITHX
MacCHBOB CTAHOBHTCS KIIFOUEBBIM (PaKTOpOM AJisi OM3HECa, HayUHbIX MCCIIENOBAHUIN U yIPABICHUS
CHCTEMaMHU.

OnHO W3 OCHOBHBIX HAMPABJIEHUH — O5TO WHTErpanus OOJBIIMX [aHHBIX C METOJAaMHU
HCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOrO oOydeHus. Takoe COBMELIEHHE MO3BOJISIET MOBBICHTD
TOYHOCTh aHAJIM3a W TMPOTHO3UPOBAHUS, a TaKKe COKPATUTh BpeMsl MPUHSTHS pernenuil. Ha
CETOAHSIIIHUN JeHb MpeACKa3aTeNbHAs aHAJUTHKA YK€ MPUMEHSETCS Il ONTUMH3AUu OU3HeC-
MPOLIECCOB, MPOTHO3UPOBAHUS CMPOCAa M MUATHOCTHKU 3adoneBanuii. B nmampHeiimmem momoOHBIE
pemeHus: OyayT BHEIPSITHCS B Pa3jMuHbIe chepbl JKU3HH, HATPUMEDP, B TOPONICKOE YIIPABIICHHUE, IIe
aHaIM3 MAaHHbIX B peaJlbHOM BPEMEHU C Hucnojb3oBaHueM MM MoxeT HCmonp30BaThCs IS
pPeryJMpPOBaHMSI TPAHCIOPTHBIX IMOTOKOB, KOHTPOJI SHEPronoTrpediieHuss W MOHUTOPUHTA
SKOJIOTUYECKOH 0OCTaHOBKHL.

Cetiiuac Bce Oonbllle BHUIMaHUS YIACNSIOT TOMY, KaK U Tie XpaHsaTcs naHHble. CTapble METObI
paboThl ¢ OONBITUMH MAacCCHBAMH YK€ HE CIPABIISIOTCS ¢ MOTPEOHOCTSIMH HOBBIX THIIOB JaHHBIX,
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MOTOMY YTO TOSIBJIIETCS] MHOTO «TSDKEJBIX» (POPMATOB: BHAEO, ayauo, m3odpaxkenue. Ilpuxoaurcs
HCKaTh HOBBbIE IMMOAXOIbI, OOJaka M pachpereNeHHble CHCTEMbl BpPOIE TeX, 4YTO padoTarT Ha
oOmayHbIX Mmatdopmax, MOMOTarT rHOKO PAaCIIMPSTh MOIIHOCTU IMOJ TaKWe HArpy3KH U JENAI0T
xpaHeHue Oosiee HanexXHbIM. B Omipkaiimee BpeMst HAUHY T Cepbe3Hee OTHOCHTBHCS K BOIPOCAM 3THKH
u Oe3omacHOCTH NaHHBIX. Yem Oosblne nHpOpMauuu codupaeM, TEM BbIIIE PUCK, YTO OHA yTEYET
WM ee OyAyT UCIONb30BaTh HE MO HasHadeHWro. Ilo3ToMy st KOMImaHui, KOTopeie padoTaroT ¢
TaHHBIMH, Ha TEPBBIA IJIAH BBIHAYT HE MPOCTO TEXHUYECKHE PELICHUs, a COOJIOIEHHE 3aKOHOB,
3amuTa KOHQUACHINAIBHOCTH MOJIb30BATENEeH 1 BHATHbIE CTAHAAPTHI Oe30MacHOCTH. TeXHOIOTHH,
Takue Kak OJIOKYEHH, TOXK€ MOTYT ChIrpaTh KIIOUYEBYIO POJb B OOECNEYEHUH MPO3PAYHOCTU H
6e3onmacHocTH 00pabOTKM JaHHBIX. B 11eJ10M, BCe HIET K TOMY, YTO TEXHOJOTHH OONBLINX JaHHBIX
OyyT CTAHOBHUTBHCS TOJBKO MHTEPECHEE, TAK KaK Ka Kbl IO MOSBISIOTCS HOBBIE HHCTPYMEHTHI,
KOTOpBIE MO3BOJISIFOT JIyYIIEe MOHUMATh MUP BOKPYT M PUHUMATH Oosiee 0OOCHOBAHHBIE PELICHHSI.
Taxue Texnonoruu OynyT MPOAOIDKATH PA3BHBATHCS, OyAyT MEHSATh HE TOJNBKO CIOCOOBI BEICHUS
Ou3Heca, HO M MOBCEHEBHYO JKU3HbB JIFOIEH, fenas ee ynodHee u Oe3omacHee.

3akmouyenne. bonbiire JaHHBIE IPOYHO BOIIIHM B COBPEMEHHYIO HH()OPMALIIOHHYIO Cpeay.

bnaromapst Takum texnonorusiM kak Hadoop, NoSQL-6a3er 1 apyrue, opraHu3anuy TeNepb
MoryT padotats ¢ oObeMaM HHPOPMALIUH, KOTOPbIE paHbIIIE Ka3aIUCh HENoaAbeMHbIMU. Ho nemo He
TOJIbKO B TOM, 4TOOBI XpaHUTh U 00padaThIBaTh 3TO JAHHBIE, MMOIKIOYEHNE METOIOB MALTHHHOTO
00y4eHHs U UCKYCCTBEHHOTO MHTEJIJIEKTA MO3BOJISIET KanaTh rTy0ske ¥ MPUHUMATh PEIIEHHs HE «Ha
IJIA30K», & Ha OCHOBE TOTO, YTO PEaibHO BUIHO M3 aHaim3a. [Ipu 3TOM Kak U B JIOOOH CIOXKHOU
CUCTEMeE, €CTb CBOU MOABOJHbIE KaMHU. be30macHOCTb, Ka4eCTBO JaHHBIX, POU3BOAUTEIbLHOCTD —
BCE 3TO OCTAaeTCs BBI3OBOM, KOTOpBIII HE MPOMajgaeT, a TOJbKO YCHJIMBAETCS CO BPEMEHEM.
ITepcriekTUBBI UCTIOMB30BAHUS OOJBIINX JAHHBIC CBS3AHbI C AATbHEHIIIEM Pa3BUTHEM TEXHOJOTHIM
TAaKWX, Kak OOJayHble BBIYHMCICHUS, KBAHTOBBIC BBIYMCICHHS W aBTOMATHU3ALUIO IPOLIECCOB
00paboTKHN NaHHBIX.
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ABTOpCKHIi BRJIAJ

Bepusaxorsckas Beponnka Biaagnvirposaa — c(hopMy THPOBAJa 33424y HCCICIOBAHMA, Pa3padoTana CTpyKTypy
CTaThH, NMPOBEIA AHANMH3 IIATPOPM 00PabOTKH OONBINMX AAHHBIX, YUACTBOBANA B (JOPMHPOBAHHU TCOPETHUCCKOH H
METOJOIOTHICCKOH OA3bI.

Panrynosma Oabra MuxaiiloBHa — BBIIOTHIUIA CPABHUTCIBHBIA aHATN3 TEXHOJOTHH 00pabOTKH W XPAHCHH
JAHHBIX, OMHCAJTIA APXUTCKTYPY W IPHHIIUIIBL pa60T1>1 paccMaTpUBACMBIX CHCTCM, NMOATOTOBHIIA HLTKOCTPAIUHA H
VYaCTBOBAJIA B HAIMMCAHUH OCHOBHOM YaCTH CTAThH.

Ycora Bukropust AjekcanapOBHA — HCCIICA0BAIA METOIbI AHAIN3A JAHHBIX X MAIIHHHOTO OOy YICHUS, BCTPOMIIA
MOy YEHHBIC PE3YJbTAaTHl B OOIIYI0 KOHICHIHIO PadOTHL, C(OPMYIHPOBANA BBIBOJHI M 3AKIIOYCHHC, BBINOJIHIIA
PEOAAKTHPOBAHUC U MOATOTOBKY CTATBH K r[y6mzn<au1/m
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Abstract. The article examines the effective use of big data and analyzes platforms and technologies for data
analysis. Various tools and methods are used for data analysis, storage, and processing. Attention is paid to the platforms
Hadoop, Apache Spark and others, as well as machine learning technologies that affect the performance and scalability
of data processing.
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