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CYPAHBICTAPJbI OHTAHJIAHJIBIPY IBIH ’KOHE YHUBEPCUTETTIH BLJIIM BEPY
ITOPTAJIBIHBIH JEPEKTEP K¥PbIJIBIMBIH O3I'EPTY AIH TUIMJ/I 9JAICTEPIH
3EPTTEY

Tyiiin

SQL nepek KopaapblHAAFbl CypayaapAbl OHTaAHIaHIBIPY AEPEKTEPIiH YIKEH KeJeMiMeH jKYMBIC icTey
Ke3iHIe o3ipieylIiiep aaablHAa TYPFaH MaHBI3IBI MiHAET OOoNBIT TaObUIambl. Makanama WHOEKCTEepAi
naiinanany, Sharding, arperauusiiay, coHnaii-ak AepeKkTepi KIIITEY KoHE pelUIMKalusIay CHSIKTBI cypay
OHIMALIITIH KaKCapTyAbIH HET13T1 9[icTepl YHUBEPCUTETTiH O11iM Oepy MOPTaJIbIHBIH AEPEKTEp KYPHUIBIMBIHA
e3repicTep eHTi3yre OaMIaHBICTHI TAKBUTAHAEL. bemekrey nepekrepai OipHee TyHiHaep OOHBIHIIA THIMII
TapaTyra MYMKIHJIIK Oepei, an OipikTipynep cepBepe KypAeli ecenteyiepii OpsblHaayFa MyMKIHIIK Oepei.
JlepekTepii K3IITEY JKOHE PEILTHKAIIVS XKYHCHIH KOJI JKETIMILTITIH )KoHE aKayJiapFa Te3IMIUTIKTI )KaKCcapTa bl
OpOip omic ymiH Kox Melcangapbl OepinreH, Oyn onapAslH opblHAATYBIH koHe NoSQL xylienepinae
KOJIIAHBUTYBIH TEPEHIPEK TYCIHyTe MYMKIHIIK Oepei. byt omictepai KoimaHy xKYHeHi MacIITa0TaIaThIH KoHE
THIMIIPEK eTeTiH cypay OHIMAUIITiH alTapiIbIKTall apTTHIPaIb.

KiarTik ce3nep: CypanrpicTapasl oHTalnanaspy, SQL, Sharding, arperamusinay, K3mTey, peruTuKaIus.

Kipicne

Kazipri yakpITTa onemjae HHTEPHET-TEXHOJOTHsUIAp MEH TaDKETTEPAIH SKCIOHEHIUAIIbI
naMmybIMeH Oimim Oepy »kyieci Oackamia ke3kapacka ue Oona Oactanel. Kemreren Oinim Oepy
pecypcTapbl OapiibIFbIHA KOJDKETIMII OOJIBIN JKaThIp. ¥3aK yakbIT OOWBI OV cayiagarbl OapiIbiK
xkobamap mpodeccoprapablH IopicTepiHiH OeifHekaz0anapblHa HEMECe OKYIBIKTBIH 3JIEKTPOHIBI
HYCKachIHa KOJI JKETKI3yAl KaMTaMachl3 eTyIeH Typ/bl. Kemeci Kagam Tect TypiHe ajdbIHFaH O1TiMIi
aBTOMATThl TYpAE TEeKCepy MYMKIHIIrH Kocy Oonabl. byn >xobamapabiH OapibiFbl OacTamkblna
YHUBEPCUTETTE MaiifiaaHyFa OarbITTajFfaH >KoHE OYKUI oJleMHEH MaijanaHylIbliap YLIIH aliblK
ayKbIM/IbI OHJIAIH KypcTap JAeHreiine AeiiH 1aMblll, TaHbIMAJIbIIBIFBIHBIH KApKbIH/IBI 6CYiH OacTaH
KeLipai.

Conrpl omxbuIIbIKTapaa SQL aepekkopiapbl *KOrapbl JKYKTeMeNl jKoHe MaciuTaOTanaThlH
KOCBIMITIANIAP/IbI  931pJiey/ie KeHIHeH Koimaneuia Oactaabl. [loctypmi pemsuumsnsik JIKBX-nan
aiipipManibuIbIFel, SQL  nepekkopiapbl YIKEH KeJeMJeri akmaparineH THIMII JKYMBIC icTeyre
MYMKIHIIK OepeTiH HuKeMIl JAepeKTep VYIrICiH YCblHaAbl. JlereHMeH, Oy cypaHbICTap/bl
OHTAMJIAHJIBIPY MOCEJIECIH TyAbIpaabl, OYJI MyHIal KyHeIepaiH OHIMIUII MEH ayKbIMJIbUIBIFBIHA
Tikenel acep ereni [1].

MonimeTTep KeJeMiHIH 6Cy KOHTEKCTIHIE JAEPEKKOp cypayiapbl TEK AYPBIC eMec, COHBIMEH
Karap pecypcTapiblH KapKbIHABUIBIFBI TYPFBICBIHAH OHTAWIaHIBIPHUIFAH O0nybl Kepek. Herisri
MIHACTTEepAIH Oipi - WHACKCTEpAl THIMII MaiganaHy, CYpPaHbIC apXHUTEKTYpPachlH IYPBIC
KOHpUTypalpsiay JKoHE OJlapIbl MHUHUMAIABl pPEecypc IIBIFBIHAApBIMEH OpbiHAay. NoSQL
JEPEeKKOpIapbIHIaFbl CypayiapAbl OHTAWIaHABIPYABIH KONTETeH TICLIAepl AepeKTep KYpPbUIBIMBI
MeH KYHEHIH epeKmemikTepine OaitnmansicTl o3repeni [2]. YKarmaiiapiH KypAEIiri, pesuusibK
JAKBX-nan aiieipmamsiisirbl, SQL  nepekkopnapbl SQL CHSKTBI CTaHIapTTBl cypay TULIEpPIH
opIaifbIM mainananOaiinel, Oy apHaibl OHTAMIAHABIPY SICTEPiH J3ipIiey Il Tajam eTei.
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byn xymbicThiH MakcaTel NoSQL nepekkopiapblHAarbl cypayiapAbl OHTalIaHIBIPY
OMiCTepiH, COHBIH IMIIHAEC HHAEKCTEPAl MaiJanaHyabl, AEPEKTEpli HOpMaJaH IIbIFAPYIbl >KOHE
KOIITEYy KOHE PEIUIMKALWS CTPaTerrsulapblH Tajugay OoJbIll TaObUIamel. Makanana cypaHbIC
OHIMJILTITIH apTThIpyFa OaFbITTAFAaH HET13T1 MPUHIMOTEP MEH Tacuuaep, coHpaaii-ak MongoDB,
Cassandra »xoHe Redis cuskrel TansiMan SQL gepekkopriapbl YIIIH THIMAI HISMIMIEPIIH
MBICaJIapbl KApacThIPbLIa/IbI.

JlepeKkTep KOPbI KYPBLIBIMBI

Kazipri JKBX ngepektep KOpbIH KypyFa »>KOHE JKYPri3yre apHajfaH KypajlgapMeH
xabpikTanrad. by Kypannap Iepekkop SKIMIIIJIEpiHe apHalFaH XoHE KecTelep.ll kacay >KoHe
e3repry, kazdanapbl OHJEY, KaThIHACTHI MIEKTEY MKOHE CAKTHIK KelmipMenepai 0ackapy CHSKTHI
JKaJITbI TarchIpMamap/sl memryre komekreceni. byn Oarmapnamanapasia rpadukansik uHTepderici
0oJFaHbIMEH, KenTereH Tancbipmanap SQL TUTIHIH KOMaHJanapbl apKbUIbl BIHFAMIBIPAK IIEIIIe .
OpuHe, MyHIail uHTepdeic iICKepIiKk KOChIMIIaiap YIliH Koiaiisl emec. XKanmnaii naiiganaHyIibra
OarpITTalIFaH JKYHE COHIIANBIKTBI TYCIHIKTI OOJIyBl KepeK, OyJl TaKbIPBINTHI KaKChl OiIeTiH
nalagaHymbl OHBIMEH CINKAHMAW JalbIHIBIKCHI3 JKYMBIC ICTeH amazel. MyHmau >kynenep
JepeKTepre KOJI KeTKi3y i TpaduKaiblK MHTepEHCTIH apThIHA )KachIpaibl, OYJI TallCBIPMaHbI THIMT
HIEITyre MYMKIHJIIK Oepe/i )KoHe MaiifalanyIIbIHBl MYMKIHJIITIHIIE KaTeJIepACH KOpFaipl.

KiueHT-cepBep apXuTeKTypachl OM3HEC-KOChIMITAIAP/BI JKacay YIIiH Konnanbuianasl. JJKBX
SIIPOCHI CepBEPE, all KoIaHOasbl OaraapiamMa KIMEHTTE )KYMBIC 1ICTeH/I1, aJl KIIMEHTTIH 031 Kypeii
XKoHe OipHele IeHIeHIeH TYPYbl MYMKIH.

busHec norukachlH cepBepie caKTajlaTbhlH IMpoleAypaliap TYpiHAe HEMece >KOFaphl JEeHI eIl
Oarmapiamaliay TiJIiH KOJJaHATHIH KIMEHTTE 1CKe achIpyFa 0onaabl. JlepekTep KIMeHT IIeH cepBepie
Oackamia KepCETUITCHIIIKTEH, KEJEPTiHIH ColKec KenMeyl Moaceneci TybIHaanabl.JlepekTepiin
JIOTUKAJIBIK KYPBUIBIMBIHBIH cUNaTTamMachiHblH  O0omybl  JIKBXK immiHme JKeTKUTIKTI Kypzeli
JIEpeKTepMEH MaHUMYJSIUAIAy ONepalsulapblH OpbIHAAyFa MYMKIHIIKTEp amajasl. MyHpaai
omepanusuiap cypanbic TimiHme kaspuiaabl. Kasipri JIKBXX-ra enrizinren cypay Tinaepi
JEKJIapaTUBTI OOJIBIN TaOBUTANBI, SFHU OJIAp €CENTEeYyJepAiH KaXeTTI HOTHXKECIH CcHmaTTayfa
MYMKIHIIK Oepeni, Oipak Oyi ecenTeyiepiai opeiHaay omicin emec. OcbiHBIH apkackiHga JIKBXK
HOTWIKE ally YIIIH €H THIMII (KeHOip eHIMIUIIK KpUTepHiiepi OONBIHINA) aqrOPUTMICPIl TaH ai
amajel. byt ocipece nepekTep i xarnmai eHJIey Ke31H/1e mai1ainsl, O©UTKeH1 01 0ip KaFbIHAH JEPEeKTEp
KOpBI cepBepl MEH KoJIJaHOa apachIHIaFbl apajiblK HOTIKEIEP/Il TachIMalIIay/ Il OOJIBIPMAayFa KOHE
eKIHIIT JKaFblHAH ECENTeyJIepAl €CelKe ana OTBIPBIT OPBIHIAYIBIH OHTAWIBI OJICIH TaHIAyFa
MYMKIHAIK Oepeni. KoagaHOampl KoATa OanaMalibl Omepanusuiapasl OaraapiiamManay Ke3iHae KO
KETKI3y MYMKiH €MeC HaKThl CaKTaJIFaH JIEPEKTEP/IiH CUIaTTaMaaphbl.

Kazipri 3amanrel JIKBX, conwiy iminge PostgreSQL kaMmTaMachl3 €TETIH JeKIapalusiIbiK
cypayiapabl eHJIey IiH KyaTThl MYMKIHIIKTepl kK1l NaianansiaMaiasl. by kenreren cebenrepre
OaimaHpICTBl 0OJaaBl, OJIAPABIH apachlHAAa CYPaHBIC TUIAEPIHIH JEKIapaTHBTI KYpalJaapbIHBIH
KCHIHCH KOJJAHBUIATHIH OaFdapiamanay TUIIEpiHIH HMMIIEPAaTHBTI KypajIappIMEH Hamap
YHJIECIMIUTITIH aTam eTyre 00Jabl.

CypaHbIC TUIACPIHIH MYMKIHTIKTEpiH TaiiganaHOaii KOChIMINAIApABI d3ipiiey ToxipuOeci
MYHJall Kypanaapasl KaMTaMachl3 eTIIeUTIH OipKaTap skyhenepaid naiaa 6omysiHa okemnai (NoSQL
Kyienepi nen aranansl). MyHnai xxyienep/i IepeKTep/i cakray YiniH naigananrad kesne, JJKbXK
GbyHKIUSITapbIHBIH Oip 66:1iri KockiMIara 6epineai. by konmanOaHbIH KypASIiTiri MEH OHBI 931pJey
KYHBIHBIH apTyblHa HEMece CallaHbIH TOMEHJIEYiHe OKelyli MYMKIH - OyJl Ken jKarmaiia KoJaiisl
OOJIBITI IIBIFAIBI.
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SQL nepexkkop/iapbIHAAFbI JepeKTepPAiH YIKeH KeJieMiMeH THiMAi *KyMbIC icTey

SQL nepexkopiapbIHIAFbI IEPEKTEPIiH YIKEH KOJIEMIMEH THIM/II )KYMBIC iCTEY YIIIIH MaHbI3/IbI
aCmeKT Iyphic KOHGUTypauusiay skoHe Oenyal maiimanaHy, COHAAN-aK KEHEWUTUIreH OipiKTipy
oxictepi O6osbin TaObLIaABL. JlepexTep Oip TYiliH YIIIH ThIM YJIKEH OosiFaHaa, OeIIeKTey KyKTeMeH1
OipHele cepBepiep OOMBIHINIA TapaTyFa MyMKIHAIK Oepe, )Kyiie eHIMIUIITH apTThIpajbl )kaHe O1p
TYHIHJII IaMaJlaH ThIC )KYKTEYy 11 OonaplpMayFa keMmekTecel [3].

Sharding nepexTtepni opTypii cepBepieple cakTayra OoJaTblH OONIKTEp Jen aTallaThlH
Oipreme OeikTepre Oemyre MyMKIHAIK Oepeni. byn nepexrepaiH YIKEH KoJeMiH KaMTHTBIH
KUHAKTapMEH >KYMBIC iCTereHie oTe MaHbI3bl [4]. Mbicanbl, MongoDB xyiiecinae aiMak CUSKTHI
epic apKbUIbl 06y CoJI ©epicTi Cy3rl peTiHAe NalJalaHaThlH CypayJapibl aWTapJIbIKTaM
KBUIJIaM/1aTa Ibl.

Hepexrepai eHiMaep MEH ailMakTap OOMBIHINA CY3€TiH, TONTANUTBIH KOHE CYPBINTAUTHIH
KYpJeJli cypayabl icke KOCy YIIiH Oeiy *oHe OipiKTipyAl naiiiagany MbICaJIblH KapacThIPalbIK:

//Kunakmer  epic  6ouvinwa  Sharding  region’  Cypamvicmapovl  oymainanowvipyoa
sh.shardCollection("sales data", { "region": 1 });

Il Bonwexmey apxolLivl Kypoeni JCUblHMbIK, CYPayobl iCKe KOCY

db.sales_data.aggregate([

{
Smatch:

region: "North America”,
date: { $gte: new ISODate("2022-01-01"), $ite: new ISODate("2022-12-31") }

/

2

{

Sgroup: {

_id: "$product _id", // epynnacavl botibinua monmacmuipy
total_sales: { $sum: "$amount" }, // arvinzan 6agacot

avg sales: { $avg: "Samount" } // Opmawa 6anvi
2

{

Ssort: { total sales: -1} // opma 6ann bovivinwa monmacmeoipy
2

{

$limit: 10 // 6azanapel votbinwa wexkmey

/
2
b

byn kox angsimer MongoDB-re nepextepai OipHemie TyHiHaep OOHBIHIIA THIMAI TapaTyra
MYMKIHAIK OepeTiH aepekTepai Oenly VIIIH ailMakK epiciHae HHAeKC jkacaiapl. ComaH KeliH
JepeKTep/i aiiMak >koHe KyH OOMBIHINA CY3Ti/IeH OTKI3eTiH, OHIMAEp OONBIHIIA TONTACTHIPATHIH XKOHE
CTYACHTTIH >KaJIlbl )KOHE opTalma OajblH eCeNTeNTIH >KMHaKTay opbIHIanazbl. OcbliaH KeWiH ol
Kaurbl Oanap OOMBIHIIA CYPBITITANIBI )KOHE HOTHIKEH] ayFaliKel 10 @HIMMEH MIEKTEHTi.

Sharding myHpmail cypayiapabl OpbIHAAY Ke3iHAE OHIMIUTIKTI alTapiblKTall jkakcapTalsl,
OUTKEH1 OJ1 )Kylere AepeKTepAiH Killipek OeMKTepiMeH KYMBIC icTeyre MyYMKIHIIK Oepei, Oyt Oip
cepBeperi KYKTeMeHi aszaitajnel. ArperamnusMeH OipikTipiireH Oyl KypAemni omeparusuiapabl
TIKeJIeN JIepeKKop/ia OpblHAayFa MyMKIH/IK Oepel, xayar Oepy yaKbIThIH ’KOHE TachbIMajlaHaThIH
JepeKTep KoJIeMiH azalTaisl [5].
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Tycinikti 6omy ymin 1-cyper MongoDB xyliecinaeri cypansic eHimainirine Sharding men
O1piKTipy Al MaigananyablH 9CepiH KOpCceTe .

OpLHIANY VAETE [0EK)

Sharding Sharding amicimer  Arperarmamen
KOIOaHbBLIMar aH

Cyper 1. Sharding meH 6ipikTipyAiH cypay eHIMIUIIrHE acepi

Byn rpaduk Gemy >xoHe OipikTipyi Maiiianany cypay/ibl OpbIHAAY YaKbIThIH KbICKApPTyFa Kajaii
ocep eTeTiHIH aHbIK KepceTeni. Sharding maitmanany aepexTepal )KbUIgaM oHIeyre KOMEKTeCe 1, al
OipiKTipy cepBepie ecenrteyiep/i OpblHAayFa MYMKIHIIK Oepeli, KIMEHT KOJAaHOAChIHIAFbI
KYKTEMEHI a3aiiTa/ibl )KoHE Kayan Oepy YaKbIThIH KbUITaM/IaTa Ibl.

Sharding meH OipiKTipy CHAKTHI o/liCTEp/l Naijanany JepeKTepIiH YIKEeH KoJIeMIMEeH KYMbIC
icrey ke3inae NoSQL mepekkopiapbhlHIAFbl >KOFapbl OHIMAUNIKTI KaMTamachl3 €Ty YIIH oTe
MaHbI3/Ibl, OYJI TyTacTail )KyieHiH MacTadTanybl MeH THIMIUIITIH apTThIpajasl [6].

CypaHbIC HOTHIKeJIePiH KaKcapTy YLIiH JepeKkTepAi KeliTey MeH pelInKauusaiay

MongoDB sxone Redis cuskrel NoSQL xyiienepineri cypay eHIMIUIITH OfaH pi XKaKcapTy
YIIiH JepeKTepi KAIITey KoHEe peIUIMKalusay CHUSKTHI o/licTepre epeKile Hazap ayJapy Kepek.
Koamrrey xui oppIHIANATHIH CYpaHBICTAPABIH HOTHKENEPIH kKaJATa cakTayFa MYMKIHIIK Oepeni, Oy
KaliTaJaHaTBIH CypayliapFa jkayam Oepy YakKbIThIH alTapibikrail Keickaptaabl [7]. Redis Herisri
JEPEeKKOp/bl KaiiTa Oacmaii-aK akmapaTThl JKbUIaM allyFa MYMKIHJIIK OepeTiH KIAT-MOH MilIiMiHAe
JIepeKTep/Ii caKTay YIIIH KIIITEyAl MaiiaanaHaasl. byn ocipece JepeKkTep CHpeK e3repreHje KoHe
KalTaJlaHaTBIH cypayJjiapFa TiKelell K3IITeH KbI3MET KepceTyre 0onaThlH Ke3ze naiinansl. Redis
KOMETIMEH CYpaHBICTap bl KAIITEY YIIiH MbICAT KOJIBI:

import redis

# Redis Oatinanvic opramy

r = redis.Redis(host="localhost’, port=6379, db=0)

# Kowme oepexmep 6ap-sicozvin mexcepimiz cached_data = r.get('user:1000')

if cached data:

# ecep Kawme manimemmep 6oica, onapovl NAUOALIAHAMBL3

print("kowmeei monimemmep.", cached data)

else:

# Jlepexmep xkawme boamaca, 6i3 oHbl 0epPeKKOPOaH alaMbl3 HCIHE OHbL KIUMEUMI3

user_data = get user_data_from_db(1000) # /epexxopoan depexmepoi any ¢yHKyusacs
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r.set('user:1000', user _data) # Kswupyem dannvie print("/Jepexmep b6azacvinan anvinzan
Oepexmep:", user data)

byn mbicanna kaxxeT aepektepin Redis kamringe 6ap-xofbiH TeKcepeMis. Jlepektep 6ap 6oica,
OJ1 HETI3ri AePeKKOpFa KaThIHAYCHI3 XKbLIaM HIbIFapbuIajsl. Jlepekrep O6onmaca, o1 IepeKKopaaH
JKYKTEJIE/I1, COMaH KeiiH KeHiHT1 cypayJiap YIIiH K3IITE caKkTadaabl. OHIMIUTIKTI KaKCapTyIbIH TaFbl
01p MaHBI3/bI 3JIEMEHTI IepeKTep Il peruIMKanusiay OoJbin TaOblIaab.

NoSQL sxyiienepinaeri perkamnus 1epeKkTepAin OipHenie TYHiHaAepe KolTipMelepiH xacay
VIIH KOJIaHBUIAJbI, Oy JEpeKTepIiH KOJIKETIMILIITIH apTTHIpaabl XKOHE JXKYHe akKayinapblHA
TO3IMIUTIKTI apTThipanbiM[8]. Permukamus cypaymapasl OipHerne TyWiHAep OOWBIHINA TapaTyra
MYMKiHIIK Oepeni, Oynm Oip cepBepieri XyKTeMeHi a3zalTalabl >KOHE >Kayan Oepy YakKbIThIH
XKbputgaMmaataasl. MongoDB skyiiecine perukamnus AepeKTepIiH OlpHeIIe KolrpMeepid cakTayra
MyMKiHzaik Oeperin Replica Set xacay apkpuibl Ky3ere acaabl. bip pemmka coTci3 Oonranzaa,
EKIHIIIC1 )KYKTEeMEH1 aBTOMATThI Typ/1e KaObUITAM IbI, Y3I1KC13 )KYMBICTBI KAMTaMachl3 €TE/i.

KOPBITBIHAbI

NoSQL nepexkopiapblHAaFbl CypaysiapAbl OHTAMIAHIBIPY ACPEKTEPAiH YJIKEH KOJIeMiIMEH
JKYMBIC 1CTE€Y KE31H]Ie KOFaphl OHIMIUTIKTI KAMTaMachl3 €Ty IiH HET13r1 acCleKTici O0JIbIN TaObLIa IbI.
Makanaga uHAEKCTepai maiaanany, Oemmekrtey, OipiKTipy, COHIai-aKk JAEpPeKTepAl KAIITey KOHE
peIUIMKaNMsUIay CHUSKTBl HETI3r1 OHTaWIaHABIPY oJicTepi KapacThlpbuiagbl. OCHl  9IiCTEpIiH
OpKAWCBICHI XKYHe OHIMAUIITIH alTaplbIKTall jKaKcapTa anajbl, Jkayar O0epy YaKbIThIH KbICKapTaIbl
YKOHE JICPEKKOPBIH aYKbIMIBLIBIFBIH apTTHIPA/IbI.

Jepekrepai OipHele cepBepiiep OOMBIHINA THIM/II TapaTyFa MYMKIHIIK OepeTiH sharding sxoHe
KYpZAeT ecenTeyyiepi TIKeNIeH AepeKKopaa OpblHAayFa MYMKIHIIK OepeTiH OipiKTipyJiepre epeKiie
Hazap ayjaapbuiafbl. byn omicTepai KojmaHy Kylere XKYKTEMEHi aWTapibIKTail asaiTyra jKoHe
CYpaHBICTap/Abl OHJCYl JKeIeNAeTyre MYMKIHIIK Oepeni, ocipece IepeKTepiiH YJIKEH KelieMi
JKarJalbIH/A.

ByFaH Koca, K3IITey JKOHE PEIUIMKAIMS CHUSKTBI TEXHOJIOTHSIApbl Maiianany JepeKTepiH
KOJDKETIMJIUTITIH KaKcapTyFa jKoHe )Kyie akayiapblHa TO3IMILTIKTI apTThIpyFa KeMekreceni. by
omicTtep Oipre eHIMAUIr >XOrapbl >koHe MacimTadtamatelH NoSQL aepekkopiiapelH Kacayra
KOMEKTECETIH CYypaHbICTap bl OHTAMIAHABIPY IBIH KEIICH I TOCUTIH Kypaiibl.
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NCCIEJOBAHUME DOPEKTUBHbBIX METO/J10B OIITUMHU3ALUU 3AITPOCOB U
N3MEHEHUSA CTPYKTYPbI JAHHBIX OBPA3OBATEJIBHOI'O ITIOPTAJIA
YHUBEPCUTETA

AHHOTALUA

OnTuMu3aIys 3armpocoB B 0azax maHHeiX SQL — BaskHas 3a7ava, CTOAMIAS ITepe pa3padboTanKaMu IpH
pabote ¢ OonpIIMMU OOBEMaM{ JAaHHBIX. B cTaTbe paccMaTpHUBAIOTCA KIIOYEBBIE METOBI IMOBBIIICHUS
MIPOM3BOAUTEIBHOCTH 3alpPOCOB, TaKWe KaK HCIIOJb30BaHHE WHJIEKCOB, LIApAWHTA, arperanuu, a TaKke
K3IINPOBAHMS M PETUTHKAIINH TaHHBIX, B CBA3H C HI3MEHEHNEM CTPYKTYPHI TaHHBIX 00pa30BaTEIbHOTO MTopTalia
yHHBepcuTeTa. PparMeHTanus Mmo3BoiisieT 3(pGEeKTUBHO pacHpeneNsaTh JaHHBIE MO HECKOIBKUM y3lIaM, a
arperanus Mo3BoJIsieT BHIIONHATH CJIOXHBIE BHIUMCICHUS Ha cepBepe. KomupoBanue U peruiikanys JaHHbIX
MOBBIIIAIOT JOCTYIHOCTb U OTKA30yCTOMUHMBOCTh CUCTEMBI. [[J1s1 KaXK10T0 METOa MPUBEACHBI IPUMEPHI KO/,
TTO3BOJISIONTNE TITy0Ke MOHATh UX peaan3alldio | HCIoab30BaHne B cucteMax NoSQL. Mcnons30Banne 3THX
METO/I0B 3HAYUTEIHHO IMOBBIIIAET IPONU3BOAUTEIHHOCTH 3aIIPOCOB, JeJIasi CUCTEMY OoJiee MacIITabupyeMoil 1
3¢ GEKTUBHOM.

KiroueBble ciioBa: ontuMuzanus 3ampocos, SQL, Sharding, arperanms, kammpoBanye, peruinKanys.
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STUDY OF EFFECTIVE METHODS FOR OPTIMIZING REQUESTS AND CHANGING
THE DATA STRUCTURE OF THE UNIVERSITY EDUCATIONAL PORTAL

Abstract

Query optimization in SQL databases is an important task facing developers when working with large
volumes of data. The article discusses key methods for improving query performance, such as the use of
indexes, sharding, aggregation, as well as data caching and replication, in connection with the change in the
data structure of the university educational portal. Fragmentation allows you to effectively distribute data
across multiple nodes, and aggregation allows you to perform complex calculations on the server. Data caching
and replication increase the availability and fault tolerance of the system. Code examples are provided for each
method, allowing you to better understand their implementation and use in NoSQL systems. Using these
methods significantly improves query performance, making the system more scalable and efficient.

Keywords: query optimization, SQL, Sharding, aggregation, caching, replication.
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