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AHHOTAUA

B nanHO#l 0030pHOM cTaThe pPacCMATPUBAIOTCS KOHIICMIIMU, TEXHUYECKHE OCOOCHHOCTH W
MEePCHEKTUBBI pa3BUTUA TexHoJaoruu NoSQL, noguepkuBaroTcs €€ NpeuMyLIECTBa IO CPABHEHUIO
¢ oOpryHbIME Oa3zamu 1aHHBIX SQL. ba3er nanubix NoSQL npuBieknu BHUMaHUe Oaarogaps cBoen
cnocobHoctn d3(h(hekTHBHO 00padaThIBaTh OTPOMHBIE O0BEMBI HECTPYKTYPHPOBAHHBIX H
MOJIyCTPYKTYPHUPOBAHHBIX JaHHBIX. ABTOPBI MPOBOIAT KPAaTKHUM aHATIN3 KITFOYEBBIX XapaKTEPUCTHK
0a3 mamHepix NoSQL wdepe3 wactudHOe cpaBHeHWe ¢ Kiaccmdeckonr SQL. B cratbe
paccMaTpuBaroTCs npenMyiiecta Texnonaoruu NoSQL 1o cpaBHEHHMIO ¢ TpaIUIIMOHHBIMU 0a3aMu
nanHelx SQL, Takue Kak MOBBIIMIEHHAs MPOU3BOAUTENBHOCTH, YIPOLICHHOE MOJEIHPOBAHHE
JIAHHBIX, TIOBBIIICHHAs] MaCIITAOUPYEMOCTh | MOACPKKA paclpeelieHHbIX cpell. B 3akiroueHue
MIEPEYUCIICHbl OyAyIIue TMepCreKTHBhl TeXHOMOTnH NoSQL ® pocT WuCmonmp3yeMocTd B
COBPEMEHHBIX MPUIIOKEHHSIX, OPUEHTUPOBAHHBIX Ha OOJBINE JaHHBIE.
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Abstract

This review article examines the concepts, technical features, and future developments of NoSQL
technology, highlighting its advantages over conventional SQL databases. NoSQL databases have
gained attention due to their ability to efficiently process huge volumes of unstructured and semi-
structured data. The authors provide a brief analysis of the key characteristics of NoSQL databases
through a partial comparison with classical SQL. This article discusses the benefits of NoSQL
technology over traditional SQL databases, such as improved performance, simplified data
modeling, increased scalability, and support for distributed environments. Finally, the future
prospects of NoSQL technology and its increasing use in modern big data applications are listed.
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BBE/[EHUHE

B mocnexnnue roapl HaOMIOAACTCS 3HAYUTEIBHBIA POCT MCIOJIB30BaHHUSA TexHojorun NoSQL
Omaromapst ee crmocoOHoOcTH o00pabaThiBaTh OOJbIINE OOBEMBI HECTPYKTYPUPOBAaHHBIX JAaHHBIX H
o0ecreunBaTh BRICOKYIO MAaCIITA0UPYEMOCTh U IPOU3BOIUTEIHLHOCTD. [[pOorpaMMUCTBI 3aMHTEPECOBAHBI B
ucnoip3oBaHuu TexHonorun NoSQL, mockosibky oHa obecrieunBaeT TMOKOE MOJAETUPOBAHUE JAHHBIX,
0oJiee OBICTpPBIC IUKIIBI Pa3padOTKHU U TOPU3OHTAIBHYIO MaciITabupyeMocTh. basel nanabix NoSQL Takke
HNOJJIEP)KUBAIOT PA3IMYHbIC TUIIBI JAHHBIX M XOPOIIO MOJIXOJAT JUIsl TAKUX CIIy4aeB HUCIOJIb30BaHUs, KaK
AQHAIUTHKA B pEAIbHOM BpPEMEHHU, CHUCTEMbl YIPABIEHUS KOHTEHTOM U TMPWIOXKEHUS C OBICTPO
MEHSIONTUMUCS TpeOOBaHMSAMHU K JdaHHbIM. ba3bl maHHbix NoSQL wucmonb3yooTes pasiTundHbIMU
opranmzanusiMd B Poccuu, BKIIIOYash TEXHOJIOTUYECKHME KOMIAHHM, CTapTalbl, T[OCYAapCTBEHHbIE
YUPEKIICHUS, UCCIICIOBATCILCKUE WHCTUTYTHI M TPEANPHUATHS B PA3IUYHBIX CEKTOPaX, TaKUX Kak
(GUHAHCHI, TEICKOMMYHHUKAIIMU, JJIEKTPOHHAs KOMMEPIUS W MPOU3BOJCTBO. B HHCIO H3BECTHBIX
KOMIaHui, ucnonb3yromux 6a3sl ganubix NoSQL B Poccun, Bxoasar SAunekc, Mail.Ru Group, CoepOank,
lNaznpowm, Poctenexom u BKonTtakre. NoSQL (uro o3nauyaeT «He Tolbko SQL») — 3T0 KaTeropusi cucrem
0a3 JaHHBIX, KOTOPHIE OTIUYAIOTCS OT TPAJAULMOHHBIX PEISIHOHHBIX 0a3 naHHBIX. basbl qanubix NoSQL
HEe ObUIM M300pETeHbl OJHHUM YEJIOBEKOM, a BO3HUKIM KaK OTBET HAa TPeOOBaHUS COBPEMEHHBIX BeO-
NPWIOKEHUH ¥ OOJNBINMX JAaHHBIX. Pa3iudHble KOMIAHUU W Pa3pabOTYMKH BHECIH CBOM BKJIAI B
pa3paboTky 6a3 ganubix NoSQL, Bximrouas Apache Cassandra, MongoDB u CouchDB.

KPATKHH AHAJIU3 ITIEPCIIEKTHBI TEXHOJIOTHH NOSQL

1. I'nbxocTh CXEMBI:

bazel manubix NoSQL mnpemnararor ruOKyr0 MOJENb JIaHHBIX, IMO3BOJISIONIYIO pa3paboTUMKaM
XPaHUTh U U3BJIEKATh JAHHBIE, HE IPUICPKUBASCH [IPENONPEIEICHHOMN cXeMbl. Takast THOKOCTh yUHUThIBAET
MEeHsIIoIMecs: TpeOOBaHUS K JaHHBIM U o0JierdaeT ObICTPYIO pa3paboTKy U UTepaluto, uto aenaet NoSQL
UJCANbHBIM JUIsl THOKOM pa3paOOTKU U MPUIIOKEHUH OOJBIINX JaHHBIX.

2. MacmtabupyeMocTb U BBICOKAsl TPOU3BOAUTEIBHOCTB!

bazb1 nanubeix NoSQL npeHa3HaueHs! 4711 FTOPU30HTAILHOTO MAaCIITAOUPOBAHUS, TO €CTh OHU MOTYT
o0OpabatbIBaTh O0JIbIINE 00BEMBI JAHHBIX, PacTIpeIesisi UX 110 HECKOJIBKUM CepBepaM WIH KiacTepam. ITo
o0ecreyrBaeT BHICOKYIO MPOIYCKHYIO CLIOCOOHOCTh 3allMCH U YTEHUS, 4To JenaeT 0a3bl JaHHbIX NoSQL
XOpOIIO MOAXOASIIUMU /111 0O0pabOTKU OTpPOMHBIX padOYUX HArpy30K M OOCIIYy>KMBAHMS MPUIIOKEHUN
peaIbHOTO BPEMEHHU.

3. Penumkanus 1 JOCTYIIHOCTD JAHHBIX:

bonbmmHcTBO 623 maHHbIX NoSQL mpemnaraioT aBTOMATUYECKYIO PEIUIMKAIUIO JIaHHBIX,
rapaHTHUpPYs, YTO JAHHbIE PETIMIMPYIOTCS HA HECKOJBKO Y3JI0B Il 00ecleyeH sl 0TKa30yCTOMUYUBOCTH U
BBICOKOM JTOCTYNHOCTHU. JTa GYHKLHUS IPEIOTBPAILAET €JUHbIC TOYKH OTKa3a U 00eCIIeUnBaET BCTPOECHH YIO
M30BITOYHOCTh, TAPAHTUPYS JOJITOBEYHOCTH JAHHBIX U OecriepeOoiiHoe 00CTyKUBaHUE.

4. 3anpoc Ha THOKOCTB:

ba3er manabpix NoSQL ncrnons3yoT pa3inyHbie MOJIETH 3alpOCOB, TaKWE Kak 0a3bl JAHHBIX «KITHOY-
3HaUEHUE», «IOKYMEHT», «CeMEeNCTBO CTOJ01IOB» U «rpad». Kaxnas Monens mpejiaraer yHUKalbHbIE
BO3MOXXHOCTH 3arpoca, MOJXOSIINE Ui KOHKPETHBIX MAa0JIOHOB JOCTyNa K JAHHBIM M CIICHApHEB
ucnoibs3oBanus. basel nanubix NoSQL gacto o6ecnieunBaroT 3(hPEeKTUBHBINA MOKUCK MO KII0YaM, HIMPOKHE
BO3MOKHOCTH BBIITOJTHEHUS 3aIIPOCOB M MOJJIEPKKY CIOKHBIX CTPYKTYp JaHHBIX [1].

5. PacnipenieneHHas U 0TKa30yCTOWYUBAs apXUTEKTYpa:

ba3br nanabix NoSQL co3aaHbl ¢ yueToM pacnpeaeneHHoNn apXUTeKTypbl. OHM UCTIONB3YIOT TaKHe
METO/Ibl, KaK CETMEHTHPOBAaHUE U CEKIMOHUPOBAHUE, U1 PACHpENeiICHMs TaHHBIX II0 HECKOJIbKHUM
cepBepaM, oOecmeunBasi TOPU3OHTaNbHOE MaciiTabupoBanue. Kpome toro, 6a3bl manHbix NoSQL
MpeHa3HAYEHBI 11 KOPPEKTHOM 00paboTku cOOEB cepBEpOB, OOECHIEUMBasi BHICOKYIO JOCTYITHOCTh U
OTKa30yCTOMYUBOCTb.

6. ITonnepxka HECTPYKTYPUPOBAHHBIX U MOJXYCTPYKTYPUPOBAHHBIX TaHHBIX:
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ba3er nmanHbix NoSQL mpeBOCXOMHO CHPaBISAIOTCA € 00pabOTKOW HECTPYKTYPUPOBAHHBIX H
MOJIYCTPYKTYPUPOBAHHBIX JAHHBIX, TaKUX Kak JTOKyMeHThl JSON, XML unu aBouyHbI KOHTEHT. OHU
o0ecreunBarOT THOKOCTh XpaHCHHs] W HHIEKCHPOBAHHUS JTHX Pa3HOOOpa3HBIX (OpPMATOB JaHHBIX,
103BoJIsAsE 9Q(PEKTUBHO HAXOAUTh U AHATU3UPOBATH CII0KHBIE CTPYKTYPHI JaHHBIX.

7. Tunbl 6a3 nanabIx NoSQL

- JIOKyMEHTOOPHUEHTHPOBAaHHbIE 0a3bl JaHHBIX (Hampumep, MongoDB)

- Cronbuarsle 6a3bl JaHHBIX (Hanmpumep, Apache Cassandra)

- ba3el naHHBIX «KITI0Y-3HAUCHHUE)» (Hanmpumep, Redis)

- I'padoBrie 6a3bl qaHHBIX (Hampumep, Neod))

CPABHEHHUE bA3bI IAHHBIX NOSQL U BA3bI /IAHHbBIX SQL

1. Moaenb nanubiX. bazel nanHbix SQL KMCMONB3yIOT CTPYKTYPUPOBAHHYIO U MPEAONPEICICHHYIO
cXeMmy ¢ TaOJHuIaMH, CTPOKAMH M CTOJIOIaMH, Toraa Kak 0a3bl JaHHbBIX NoSQL HCrmonb3yroT THOKYIO U
JMHAMUYECKYIO MOJICb JaHHBIX, YaCTO OCHOBAaHHYIO Ha Mapax KJII0Y-3HaueHHUe, JOKYMEHTaX, rpadukax
WM XPaHWJIUINAX C IIUPOKUMHU CTOJIOLIAMHU.

2. Macmrabupyemocts. ba3er  gamHbix NoSQL mnpemHasHadeHbl s TOPU30HTAIBHOTO
MacIITaOMpPOBaHUs, YTO O3HAUAET, YTO OHU MOTYT 00pabaThiBaTh OOJBIINE O0BEMBI IAHHBIX U BBHICOKYIO
Harpy3Ky Tpaduka Ha HECKOJIbKHX cepBepax. bas3pl nanubix SQL 00pIYHO MacIITAOUPYIOTCS BEPTHKAIBHO,
TpeOys 0oiee MOIIHOTO 00OPYIOBAHHUS 110 MEPE POCTA JIAHHBIX.

3. T'ubkocth cxembl. ba3pl ganubix NoSQL obecmeunBaioT rHOKOCTH CXEMBI, MO3BOJISS JIETKO
N00aBIISATh, U3MEHATDH U yJAIIATH MOJIS B MOJIENIN JAHHBIX, HE 3aTparuBasi CyIIEeCTBYIONIME TaHHbIE. bazam
nanHbix SQL TpeOyercst mpemornpenesneHHas cxema, a U3MEHEHHsS MOTYT MoTpeboBaTh MoaupUKauu
CXEMbl U MUTPAllUU JAHHBIX.

4. S3p1k 3anpocoB. ba3sl gqanHbix SQL ncnonb3yroT s3Ik 3anpocoB SQL, craHgapTU3UpOBaHHBIM
S3BIK JIJISL YIIPABJICHUS TaHHBIMU M MaHUMyJIupoBaHus uMu. basbl manaeix NoSQL wacTto mmeroT cBou
COOCTBEHHBIE SI3BIKM 3alPOCOB, KOTOPHIE MOTYT pa3lU4aThbCs B 3aBHCHUMOCTH OT THUIa 0a3bl JaHHBIX.
Hekotopsie 6a3b1 nanHbix NoSQL Takxke noanepkuBaroT 3a1pockl, 1o100HbIe SQL.

5. CootBerctBue ACID. ba3pl ganHbix SQL o00b14HO cooTBeTcTBYIOT TpeboBanusiM ACID
(aTOMapHOCTb, COTJIACOBAHHOCTB, M3OJIALMSA, JOJATOBEYHOCTh), YTO OOECHEYMBAET COIVIACOBAHHOCTh M
HaJIeKHOCTh aHHbIX. ba3bl qaHHBIX NOoSQL 1o ymonyaHuio 06ecrieunBaloT UTOTOBYIO COTJIACOBAHHOCTb,
OTJaBast IPUOPUTET BBICOKOM TOCTYITHOCTH M MacIITabUPyeMOCTH, @ HE CTPOTOM COTJIACOBAHHOCTH.

6. Bapumantel ucnosibzoBanusa. baszpl manHbeix SQL Xxopomio moAXOAST ISl TPWIOKEHUH €O
CTPYKTYPUPOBAHHBIMH M CJIOKHBIMU CBSI3IMH, TPEOYIOIIMX CTPOTOM IEJIOCTHOCTH JIaHHBIX, TAKUX Kak
TpaH3aKIMOHHBIE CUCTEMBI U MPHIOKEHUS, UCTIONb3YIolue (ruHaHCOBBIE JaHHBIE. ba3sl maHHBIX NoSQL
4acTO MCHOJB3YIOTCS B  CIEHApUAX C OONpIIMMH O0bEMaMU HECTPYKTYPUPOBAHHBIX WM
MONYCTPYKTYPUPOBAHHBIX JIAaHHBIX, OOpaOOTKON JaHHBIX B pEATHLHOM BpPEMEHH ¢ BBICOKHMH
TpeOoBaHUsAMH K MaciTadbupyemoctu [2]. Ha pucyHke mpejcTaBieH KpaTKUil aHaIU3 CPAaBHEHHS Pa3HBIX
TEXHOJIOTH.
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Puc. KpaTtkuii ananu3 cpaBHEHHS pa3HbIX TEXHOJIOTUI
Fig. Brief comparison analysis of different technologies

BaxxHo oTMeTHTB, UTO 3TO 00IIME XapaKTEPUCTUKHU, U CYIICCTBYIOT Pa3IM4HbIC THUIBI 0a3 JTaHHBIX
NoSQL, xaxnas U3 KOTOpPbIX UMEET CBOM CHIIbHBIE U cladbie cTOpoHbl. Beibop Mexny SQL u NoSQL
3aBUCHT OT KOHKPETHBIX TPEOOBAHUI U XapaKTepa pa3padaThiBAeMOT0 MPHIIOKEHUS UITH CHCTEMBI.

HEKOTOPBIE PACIIPOCTPAHEHHBIE OILIIHBKH ITPU ITEPEXO/IE OT A3 IAHHBIX SQL
K BA3AM /IAHHbBIX NOSQL
Crnenyer 3Hath, 4To ycnemHbii nepexon or SQL k NoSQL tpebyer moHUMaHUs pa3iuuuidl MEXITY
STUMH TUTIaMH 0a3 IAHHBIX U COOTBETCTBYIOIIECH aanTally MOX0/1a TPOrpaMMHCTa.

1. UrnopupoBanue moaenupoBaHus AaHHbIX. baszbl nanHbIX NoSQL TpedyroT apyroro moaxona k
MOJIEIMPOBAHMIO JaHHBIX 10 cpaBHeHUIO ¢ SQL. HecriocoOHOCTE pa3paboTaTh COOTBETCTBYIOLIYIO MOIENb
JTAHHBIX MOXET MPUBECTH K MpobiieMaM ¢ MPOU3BOJUTEIBHOCTHIO U HE3(P(PEKTUBHBIM 3aripocam.

2. Upe3smepHOE HCIIONb30BAHUE JACHOPMAIU3aluu. XOTS B HEKOTOPBIX Clydasx JIEHOpMaIU3alus
MOJKET YJIYYIIUTh IPOU3BOAUTEIBHOCTh 3alIPOCOB, UPE3MEPHOE €€ MCIOJIb30BaHUE MOXKET IPUBECTU K
M30BITOYHOCTH JaHHBIX W YBEJIMUYEHUIO CIIO)KHOCTH. BaxxHO HailTu OamaHC M TIIATENBHO B3BECUTH
KOMITPOMHCCHI.

3. IIpenebpexenne nnaexkcanueit. bassr nanubpx NoSQL 4acTo nmpeaocTaBisioT rHOKMe BapuaHThI
CXEMBbI, HO 3Ta TMOKOCTb MOXKET IPHUBECTU K MpodiIeMaM C MPOU3BOJUTENILHOCTHIO, €CIM MHIEKCHI HE
ucnonb3ytoTes agdexTuBHO. [IpaBuiabHas MHIEKCAIMs UMEET pellaroliee 3HaueHHe sl ONTHUMU3ALUU
IIPOU3BOJUTENIBHOCTH 3aIIPOCOB.

4. He yuurbiBaercs Macmtabupyemocts. basel  manHbix  NoSQL  u3BecTHbl  cBOei
MaclITabupyeMOCTblO, HO BaXXHO IUIaHMpoBaTh Oynymmit poct. HecmocoOGHOCTh pa3paboraTh
MacIITabupyeMyl0 apXUTEKTypy MOXKET IPUBECTH K TPYAHOCTSAM IPH YBETUUYEHUH 00beMa JaHHbBIX MU
paboueii Harpy3KH.

5. Henoorienka mpobieM COTJacOBaHHOCTH MJaHHBIX. baszbl gaHHbXx NoSQL, ocobeHHO
OPHUEHTHPOBAHHBIE Ha BBICOKYIO MAcCIITa0UPyeMOCTb, MOTYT oOecmedynBaTh Ooyiee ciiadble TapaHTUU
COTJIACOBAHHOCTH TI0 CPABHEHHIO C TPATUIIMOHHBIME 0a3amu JaHHBIX SQL. OueHb BaKHO TOHITH MOJIEITH
COIJIACOBAHHOCTU BbIOpaHHOM 6a3bl gaHHBIX NOSQL M cOOTBETCTBYIOIIMM 00pa3oM CIPOEKTUPOBATH
MIPUIIOKEHUE.
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6. HenoctaTounoe 3HakoMCTBO ¢ A3bikamu 3anpocoB U API. ba3bl nanabsix NoSQL yacto umerot
CBOM COOCTBEHHBIC S3bIKH 3anIpocoB U API, koTopsie MmoryT oTiumvarbes oT SQL. Hecmoco6HOCTh M3yYnTh
U TIOHATH T HOBBIC s3bIKH U API MoxeT npuBecT K He3(PPEKTUBHBIM UM HEBEPHBIM 3aIPOCAM.

7. Ilpeanonaraercs, uro NoSQL sBisieTcss yHMBEpCaJbHBIM pemieHueM: 0a3bl maHHbIX NoSQL
IIPEBOCXO/IHBI B OIPEAEICHHBIX CIy4asX MUCIOJIb30BaHUSA, HO MOT'YT IOAXOAUTH HE JUISl BCEX CLIEHAPHEB.
BaxxHO TIIaTENHHO OILGHUTH TPEOOBAaHUS KOHKPETHOTO MPHIIOKEHUS M BHIOPATh TEXHOJOTHIO 0a3bl
JIAHHBIX, KOTOpast JIy4Ille BCEr0 COOTBETCTBYET TEXHUYECKOMY 3a1aHuio [3].

NoSQL MoxeT pazianyaTbCs MO CI0KHOCTH B 3aBUCUMOCTH OT KOHKPETHOM TEXHOJIOTUU 0a3 TaHHBIX
U IPeIbIIYHIEro onbiTa padoThl ¢ 6a3aMu AaHHbIX. Hexotopbie 0a3bl 1anHbIX NoSQL 10BONIBHO IPOCTHI B
OCBOEHHUH, B TO BpeMs KaK Ipyrue Moryt ObITh TpeGoBaTenbHBl K 00ydeHuto. OgHako B 1eloM 0a3bl
nanHbiX NoSQL crpoekTupoBaHbl Tak, 4TOObI OBITh TMOKMMH M MacIITAOMPYEMBIMH, YTO MOXKET
00JerynTh paboTy ¢ HUMH B OINpPEAETICHHBIX CIIy4asiX HCIOIb30BaHUS MO CPABHEHUIO C TPAJAULIMOHHBIMU
peNSMOHHBIMU 0a3aMu TaHHBIX.

HEJIOCTATKH TEXHOJIOI'HH NOSQL

BaxxHo oTMEeTHTH, 4TO 0003peBaeMbIe HEJOCTATKA OTHOCATCS HE KO BceM 0Oazam maHHbIX NoSQL,
MOCKOJIBKY CYIIECTBYIOT Pa3HbIEC TUIIBI U PeaN3aluu C Pa3HbIMHU (PYHKIHUAMU U KOMIIPOMHUCCAMH.

1. OtcyTrcTBHE CTaHAAPTHU3UPOBAHHOTO s3blka 3ampocoB. B 06azax manabix NoSQL wacrto
OTCYTCTBYET CTaHJIAPTHU3UPOBAHHBIN S3BIK 3aMpOCcOB, TakoW kak SQL, 4TO yCIOXHSET BBINOJHEHHUE
CJIOKHBIX 3aIIPOCOB U aHAIIU3 JIAHHBIX.

2. OrpannuenHas noanepkka tpansakiui. basel ganaeix NoSQL mMoryT He oOecrieunBaTh MOJTHBIC
rapantuu Tpan3akiuii ACID (aromapHOCTb, COTIIaCOBAaHHOCTb, U30JISIIUSA, I0JATOBEYHOCTH ), YTO JIETIAET X
MeHee MOAXOASIIUMU JJIsl IPUITIOKEHUH, TPEOYIOIUX CTPOrON COTIACOBAHHOCTH JJAHHBIX.

3. dyOnupoBaHue u JIeHOpManu3anus NaHHBIX. ba3el manHbix NoSQL dacTto JeHOpMaIu3yroT
JAHHbIE W JyOJUPYIOT HX B HECKOJbKHX JIOKYMEHTaX WM KOJUICKIMSIX IS ONTUMM3AIUU
MPOU3BOAUTENBHOCTH YTEHHUS. ODTO MOXKET MPUBECTH K YBEIMYEHHUIO MCIOJb30BaHUS JHCKOBOTO
MPOCTPAHCTBA U TOTEHIHUAIBLHONW HECOTJACOBAHHOCTH JAHHBIX, €CJIIM OOHOBJICHHUS BBITOJHSIOTCS
HEIPaBUJIBHO.

4. OrpaHuveHHbIE HHCTPYMEHTHI U 9KocucTema. [1o cpaBHEHHUIO ¢ PeNSIUOHHBIMU 0a3aMU JTaHHBIX
6a3pl JaHHbIX NOSQL yacTo umeroT MeHbIINi HaOOp MHCTPYMEHTOB U 3KOCHUCTEMHYIO MOJAEPAKKY, UTO
MOKET YCJIOKHUTh TAKUE 33]1a4l, KAK MOHUTOPHUHT, P€3€PBHOE KOIMMMPOBAHME U BOCCTAHOBJICHHUE, A TAK)KE
YIIPABJIIEHUE CXEMOM.

5. Henmocrarounast 3penocth W ctabuibHOCTh. Hekotopwie 6a3bl gaHHbIX NoSQL sBisroTcst
OTHOCUTEIIbHO HOBBIMH M MOTYT HE O0JagaTh 3pENOCThbI0 M CTAOWIBHOCTHIO 0OJiee YCTOSIBIIMXCS
PESAIMOHHBIX 0a3 JaHHBIX. DTO MOXKET MPUBECTH K TMOTEHIMAIBHBIM MpobjeMaM ¢ OIIHOKaMu,
MPOU3BOIUTEIILHOCTHIO M IIEJIOCTHOCTBIO JAaHHBIX [5].

6. bormee kpyras kpuBas oOyuenus. baszpl manHeix NoSQL dacto TpeOyroT OT pa3paboTUMKOB
M3Yy4YEHUST HOBBIX MOJIEJICH TaHHBIX M SI3BIKOB 3aIIPOCOB, YTO MOXKET OBITh 00JIEE CIIONKHBIM B TPYAO0EMKUM
10 CPaBHEHUIO C TPAUIIMOHHBIMU Oa3amMu JaHHBIX Ha ocHoBe SQL [5].

3AK/TIOYEHHUE

B naHHO#l 0030pHOI cTaTbe mpeacTaBie€H BCECTOPOHHUM 0030p TexHosmorun NoSQL, ee
TEXHUUYECKUX OCOOCHHOCTEH U NEPCIIEKTUB Pa3BUTH. B HeM MmoguepKuBaroTCs MperuMyniecTBa 6a3 JaHHbIX
NoSQL 1o cpaBHEHHIO ¢ TPaAULIMOHHBIMH cucTeMaMu SQL, mog4epKUBaOTCS UX MaclITaOUpyeMOCTb,
rHOKOCTh U MIPEUMYIIECTBA B TPOU3BOAUTENBHOCTH. POCT OONBIINX JaHHBIX U MOTPEOHOCTH B AHATUTHKE
B PEaJbHOM BpEMEHHM CO3JIal0T BO3MOKHOCTH Juis 6a3 mgaHHbIX NoSQL st adpdextuBHOM 00paboTKu
KPYIMHOMACIITAaOHbIX M OBICTPO MEHSIOIUXCS HAOOpPOB JaHHBIX. MHCTUTYTBI M HCCIEI0BaTEIbCKUE
opranusanuu Poccuu akTUBHO y4acCTBYIOT B M3YYCHUU U PAa3BUTUM TEXHOJIOTUN YIIPABJICHUS JaHHBIMU, B
toM unciie NoSQL. [ToreHimanbHoe COTPYAHUYECTBO MEKIY HAYYHBIMU KPYTraMu W MPOMBIIUIEHHBIMU
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napTHepamMu OOJIeryuT OOMEH 3HAaHMSIMH KM MOXKET INPHUBECTH K mporpeccy B pazpaborke NoSQL.
[Tockonbky 00BEM M CIOKHOCTb JaHHBIX MPOIOJKAIOT pacTH, TexHojorus NoSQL, BeposTHo, Oyner
UTPaTh PEHIAIONIYI0 POJIb B COBPEMEHHOM YIIPABIICHUM JAHHBIMHU M aHANUTUKE. [lepcriekTuBbl pa3BUTHA
NoSQL B Poccun MoryT 6bITH MHOTOOOEIIAIOIIMMU OJIaroaps pacTylieMy Cpocy Ha MaclTadupyemsble
pelieHus Ui YOpaBJI€HUS JaHHBIMM, IIPOLBETAIOLIEH SKOCHUCTEME CTapTamoB, aKaJeMHYECKUM
MCCJIEJOBAHMSIM U FOCY1apCTBEHHON MOIJEPIKKE.
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