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CYPAHBICTAPJbI OHTAMJIAHJIBIPYIbIH ’KOHE YHUBEPCUTETTIH BLJIIM BEPY
IHOPTAJIBIHBIH JEPEKTEP K¥PbIJIBIMbIH O3I'EPTY IIH TUIMAI 9AICTEPIH
3EPTTEY

Tyiiin

SQL mepex KoplapbIHAAFbl Cypayiap/Isl OHTAMIAHABIPY AEPEKTEPIiH YIKEH KOJIEMiMEH KYMEBIC iCTey
Ke3iHAe o3ipyieyIliiep alJblHa TYpFaH MaHbI3[bl MiHAET OoibIn TaObUIaAbl. Makanana WHACKCTEpIi
nadiaanany, Sharding, arperanusiay, COHIai-aK JIepEeKTEPIi KAIITEY JKOHE PEILTUKAIUSIAY CUSKTBI Cypay
OHIMIIUTITIH JKaKCApTyABIH HETi3Ti oNICTepi YHUBEPCHUTETTIH OUTiM Oepy TOpPTalbIHBIH JEpPEeKTep
KYPBUIBIMBIHA ©3TepicTep eHri3yre OalmaHBICTHI TanKpUIaHaAbl. bemmekrey mepexkTepzi OipHelre TyHiHIEp
OOMBIHIIIA THIMI TapaTyFa MYMKIHIIK Oepesi, an OipikTipyJiep cepBepae KypAeli ecenteyepi opblHaayFra
MYMKIHIIK Oepeni. Jlepekrepai KIIITEy >XoHE peIUTMKalvs JKYHeHIH KOJI JKeTIMIUITIH JKOHE aKayJapra
TO3IMALTIKTI jKaKcapTansl. OpOip omic YIIH KOX MbIcanapbl OepinreH, OyJ1 oJapIblH OPBIHAATYBIH JKOHE
NoSQL sxyitenepinne KonAaHBLTYBIH TEPEHIPEK TYCIHYre MYMKIHAIK Oepeni. by onicTepai Kongany xyleHi
MaciTaOTalaThIH XKoHE THIMAIPEK €TETiH CYypay OHIMIUIITH aliTapIIbIKTail apTThIPaIbL.

Kinrrik ce3mep: Cypanbictapasl oHrainmanaplpy, SQL, Sharding, arperanusiiay, ksmrey,
PpeTUTHKAIIHS.

Kipicne

Kazipri yakpITTa olieMie MHTEPHET-TEXHOJOTHsUIap MEH Ta/PKETTepAIH AKCIOHEHIIMAJJIbI
naMmybsIMEeH OutiM Oepy »kyieci Oackamia ke3kapacka we Ooia Oacraapl. Kemreren Outim Oepy
pecypcTapbl OapiblFblHA KOJDKETIMJII OOJBIN KaTblp. ¥3aK YakbIT Ooibl Oysl cananarbl OaplbIK
x)obanmap mpodeccopaapablH AdpICTepiHiH OeifHeka3z0aapbiHa HEMECE OKYJIBIKTBIH AJICKTPOH/IBI
HYCKAaChlHa KOJI JKeTKI3y/Al KamMTaMachl3 eTyleH Typnabl. Kenmeci kagam TecT TypiHIe ajibIHFaH
OuTIMI1 aBTOMATThI TYpPAE TEKCepy MYMKIHAINH Kocy Oonasl. byn »xobamapabiH OapibIFbl
OacTankpl]a YHUBEpCUTETTE NaiifanaHyra OarbITTalFaH KoHe OYKUI oJeMHEH NaiijanaHyuisiiap
YIIiH aniblK ayKbIMIIBI OHJIAWH KypcTap ACHTeiiHe IeHiH JaMbIll, TaHbIMAaJIbUTBIFBIHBIH KapKbIH/IbI
ecyiH 06actaH Keurip/ii.

Conrbl omxbuLIbIKTapaa SQL nmepekkopiapbl oFapbl KYKTeMelll jKoHE MaclITaOTanaTbiH
KOCBIMINIANAp/Abl d3ipieyJe KeHiHeH KonjaHbuta Oactaabl. Joctypni pemsumsbsik JKBXK-nan
aileipmatibuiblFbl, SQL 1epekkopiapbl YJIKEH KeJieMJeri akmapaTHeH THIMAL JKYMBIC ICTeyre
MYMKIHIIK OepeTiH HuKeMAl JepeKTep VAriciH ycbiHaabl. JlereHmeH, Oysl cypaHbICTap/bl
OHTAMIAHIBIPY MACEJIECIH TYABIpaabl, OV MyHAAl KyHenepaiH eHIMIUII MEH ayKbIMIbUIBIFbIHA
Tikenei acep ereni [1].

ManimerTep KeJIeMiHIH ©Cy KOHTEKCTIHJIE JepeKKOp cypayJiapbl TEK TYpbIC eMec, COHbIMEH
Karap pecypcTapiblH KapKbIHIBUIBIFBI TYPFBICBIHAH OHTaIaHIBIphUIFaH Oonybl kepek. Herisri
MIHIETTepAIH Oipi - UHAEKCTepAl THIMAI TMaiijjalaHy, CYpaHbIC AapXUTEKTYpachlH IyphIC
KOHUrypalusiay »oHe oJlapJbl MHUHHMAJAbl pecypc IIBIFBIHAApbIMEH oOpbiHAay. NoSQL
JePEKKOPIIapbIHIAFEl Cypayapbl OHTAMIaHABIPYABIH KOINTETeH TOCULAEP] JEPEeKTep KYPBUIBIMBI
MEH JXKYHEHIH epekienikrepine OaitnanbicTsl o3repeni [2]. XKarmalaplH KypAeniiiri, pesuusiIbK
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JNKBX-nan aiieipMamsiibirel, SQL  nepekkopnapbl SQL CHSKTBI CTaHIApPTTHl Ccypay TUIIEPiH
opaaiipIM naigananoai b1, OyJ1 apHaibl OHTAMIIAHIBIPY SAICTEPIH 931pJICYI Tauam eTe/I.

byn xywmbicTeiH Makcatel NoSQL nepexkopiapblHIarbl cypayiapibl OHTAaWJIaHIBIPY
OMICTEpiH, COHBIH IMIIHJAE WHIASKCTEePl MaiganaHy/bl, JAEPEeKTepJi HOPMAJaH IIbIFApyAbl JKOHE
KOIITEY KOHE PEIUIMKALMS CTPATerHsUIapblH Taiujay OoJbim TaObUIanbl. Makanama CcypaHbIC
OHIMIUTITIH apTThIpyFa OaFbITTAIFaH HETI3T1 NPHUHIMITEP MEH TocUIaep, coHmai-ak MongoDB,
Cassandra sxonme Redis cusaxTtel TanbpiMan SQL nmepekkopiapbl YHIIH THIMII IHISOIMIEPIiH
MBbICAJIIAphl KApaCThIPbLIA/IbI.

JepexTep KOpbI KYPbLIBIMBI

Kazipri JKBX nepektep KOpbIH KypyFa »>KOHE OJKYPri3yre apHajfaH KypajlgapMeH
xabapikTanrad. by Kypanmap JepekKop OKIMIIIJIEpiHe apHalFaH KOHE KEeCTelepli )acay KoHe
e3repTy, Kazdamap/bl OHJCY, KaThIHACTHI IIEKTEY JKOHE CAKTBHIK KeImipMmelepai 0ackapy CHSKTHI
JKaJIbl TarchlpManapsl menryre komekreceai. byn Oarmapnamanapasia rpadukanbik nHTEpdeiic
OosrraHbIMeH, KenTereH Tarceipmanap SQL TimiHIH KOMaHanapsl apKbUIbl BIHFAWIIBIPAK TSI
OpuHe, MyHail nHTepdeiic icKkepIiKk KochIMINaiap YIIiH Koiaiasl emec. JKamnmai naiijananymibira
OarpITTalIFaH JKYHE COHIIAJBIKTHI TYCIHIKTI OOJybl KepeK, OyJl TaKbBIPBINTHI KaKChl OLIETiH
naifanaHymibl OHBIMEH eNIKaHAal JalbIHABIKCHI3 JKYMBIC icTell amaabl. MyHpaill xkyiienep
JepeKTepre KON JKeTKi3yai rpadukanblk MHTEP(EWCTIiH apThHA >KachIpajbl, OYJ TarChIpMaHbI
TUIM/I1 TIEITyTe MYMKIHAIK Oepei *oHe MaijananybIHbl MyMKIH/IIT1HILIE KaTeJIepAeH KOPFaiIbl.

KimenT-cepBep apxuTekTypachl OM3HEC-KOChIMIIAIAP/IBI JKacay YIniH Koimanbuianasl. JJKBX
SIIPOCHI CepBEpAe, ajl KoJJaHOanbl OarmapiamMa KIMCHTTE JKYMBIC ICTEHl, ajl KIMCHTTIH ©31
KYpJeli )koHe OipHele qeHrei1eH TYpybl MYMKIH.

busHec morukacelH cepBepie CaKTalaThlH MpoleAypalap TYPiHAe HEMece >KOFaphl JEHTeHIi
Oargapiamanay TUIIH KOJJAHAThIH KIMEHTTE ICKe achlpyra Oonaibl. Jlepekrep KIMEHT IeH
cepBeplie Oackaria KOPCETINTeHIIKTEH, KeJIepTriHiH Ccolikec KenMmeyi Macerneci
TyBIHJAIABL. JlepeKTep/IiH JIOTUKAIBIK KYPbUIBIMBIHBIH cunaTTamacbiHblH Oonysl JIKBX iminzge
KETKUTIKTI KypJiesi JepeKTepMeH MaHUITYJSLUsUIay ONepalysulapblH OpbIHAAyFa MYMKIHIIKTEp
amanael. MyHaail onepanusuiap cypasbic TutiHzAe ka3butansl. Kazipri JIKBXK-ra enriziiren cypay
TiNAEpl JeKIapaTUBTI OOJBIN TaObLIAAbI, SIFHU OJIap €CenTeyNepAiH KaXeTTI HOTHXKECIH CUIaTTayra
MYMKIHIIK Oepeni, Oipak Oyn ecenteynepAl opbelHAay oficiH emec. OcbiHbIH apkackiHga JKBX
HOTHIKE ally YIIIH eH THiMIil (keibip eHIMIUIIK KpUTepuitinepi OoibIHINIA) anropuTMaEpal TaHaal
amanel. bynm ocipece aepexTtepal kammad eHIEY Ke3iHAe TNaljanbl, eWTKeHI o1 Olp JKarblHaH
JepeKTep KOpbl cepBepli MeH KojjaHOa apachlHAAFbl apajblK HOTIDKENIEepAl TachIMaaaydbl
OO IBIpMayFa KOHE CKIHII JKaFblHAH €CENTEeyJIep/i €CeNKe aiaa OTBIPBIT OPBIHIAYABIH OHTANIIBI
OMiCiH TaHJayFa MYMKIHIIK Oepe/ii. KoIaHOanbl KoJiTa OaraMansl onepanusiapasl OaraapiaMmanay
KE31H]1e KOJI )KETKI3y MYMKIH €MeC HaKThl CaKTaJIFaH JEPEKTEP/AiH CHUIaTTaMaIaphl.

Kaszipri 3amanrel JIKBX, conbiy iminae PostgreSQL kamTamachl3 €TeTiH AeKIapamusuibiK
cypayiapasl OHIACYIIH KyaTThl MYMKIHIIKTEP1 Kul NaiigaianeuiMaiiasl. by kenrteren cedenrepre
OaiimaHbpICTBl OONAJBI, ONAPJBIH apachlHIa CYPAHBIC TUIAEPIHIH EKIapaTUBTI KYypalJapbIHBIH
KeHIHEH KOJJAaHbUIATBIH Oarjapiamanay TUIAEpIHIH MMIEPATUBTI KYpalJapbIMEH Hamap
yHJeciMIuTIrie atan eTyre 60oJasbl.

CypanbiC TUIAEPIHIH MYMKIHIIKTEPIH MakganaHOail KOChIMIIAIapabl d3ipiey Toxipuodeci
MYHIall KypaJgap/Ibl KaMTamMachl3 eTIenTiH Oipkatap xyienep/aiH naiiaa 6omysiHa okenai (NoSQL
XKyuenepi nem arananasl). MyHaai sxyienep/i aepeKTepal cakray yiriH nainananrad keszae, JKBXK
byHKIUAIapeIHBIH Oip Oeiiri KockiMImara Oepinemi. byn KommaHOaHBIH KypJENisiri MEH OHBI
o3ipyiey KYHBIHBIH apTyblHa HEMECE CallaHblH TOMEHJEylHE oKelyl MYMKIH - OyJl Kell arjaiina
KOJIQMITBI OOJIBII LITBIFA/IbI.
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SQL nepexkkop/iapbIHAAFbI JepeKTePAiH YJIKeH KeJieMiMeH THIM/I :KyMBbIC icTey

SQL naepekkopiapelHAAFbl JIEPEKTEPIiH YJIKEH KOJeMIMEH THIMII >XYMBIC ICTEY VIIiH
MaHbI3/Ibl aCMEeKT IYPHIC KOHUTypamusiiay >kKoHe Oellyai maiianaHy, COHNIAl-aKk KEHEUTUIreH
OipikTipy omicTepi Oosbin TabbuTanbl. [lepexTep Oip TYHIH YIIIH ThIM YJIKEH OOJIFaH[a, OOJIIIEKTey
KYKTeMeH1 OipHemie cepBepiep OOWBIHIIA TapaTyFa MYMKIHIIK Oepeni, Xyhe eHIMAUITH
apTTHIpaabI KoHE Oi1p TYHIH/I IIaMalaH THIC )KYKTEY/ Il OoJapIpMayFa kemektece i [3].

Sharding nmepekrtepnai opTypii cepBepiieple cakrayFa OoJaThlH OeJikTep el aTalaThiH
Oipremie OeikTepre Oenyre MYMKIHAIK Oepeni. byn nepexrepiiH YJIKEH KoJieMiH KaMTHTBIH
KUHAKTAPMEH JKYMBIC ICTETeH/Ie 6T¢ MaHbI3bI [4]. Mbicaibl, MongoDB xyiiecinne aiiMak CHSKTBI
epic apKpulbl 06y CcoJI epicTi Cy3rl peTiHAe NalJalaHaThlH Cypaysapibl anTapJIbIKTai
KBUIIAMIaTa Ibl.

Jlepextepai eHiMmzep MeH aiiMakTap OOWBIHINA CY3€TiH, TONTAWTHIH KOHE CYPBINTANHTBIH
KYpJeli cypayabl icke KOCy YIIiH 0oy *oHe OipiKTipyaAi naiganany MbICaJIbIH KapacThIPAlbIK:

/Kunakmer  opic  6ouvinwa  Sharding  ‘region'  Cypamsicmapoer  onmainianouipyoa
sh.shardCollection("sales_data™, { "region™: 1});

/I Bonwexmey apxolivl Kypoei #CUblHmMbIK, CYpayobl icke Kocy

db.sales_data.aggregate([

{
$match: {

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

}

3

{

$group: {

_id: "$product_id", // epynnacavt 6otivinua monmacmeoipy
total_sales: { $sum: "Samount” }, // anvinzan 6azacet

avg_sales: { $avg: "$amount™ } Il Opmawa 6anvi
3

{

$sort: { total_sales: -1} // opma 6ann 6otbinua monmacmuoipy

%

$limit: 10 // 6azanaper votivinwa wexmey

}
s
}

byn xox angeimen MongoDB-re nepekrtepni OipHemie TyHiHaep OoifbIHIIA THIMAI TapaTyFra
MYMKIHIIK OepeTiH Aepektepai Oeny yumiH aiiMak epiciHme WHAEKC xacaiiapl. ComaH KeiiH
JepeKTepAl aliMak >koHe KYH OOMBIHINA CY3TiIeH OTKI3eTiH, eHiMjaep OONBbIHIIA TONTACTHIPATHIH
KOHE CTYJICHTTIH >KaJIIbl )KOHE opTala OanblH €CeNTeHTIH KUHAKTay opbiHAanaasl. OCcblIaH KeliH
OJI KaJIbl Oayiap OOMBIHIIIA CYPBITITAN B )KOHE HOTIDKEHI anFamKkhl 10 eHIMMEH meKTeH .

Sharding myH7mail cypaynapasl OpbIHAAY Ke3iHAE OHIMILTIKTI alTapibIKTail >KakcapTaibl,
OUTKEH1 OJ1 XKYyHere IepeKTep/IiH Killipek 0eiKTepiMeH KYMBIC icTeyre MYMKIHAIK Oepeni, 6y Oip
cepBeperi KYKTeMEH1 a3alTaabl. ArperanusiMeH OIpiKTIpUIreH Oy KypAesdl omneparusiiapsl
TiKellel JIepeKKop/a opblHIayFa MYMKIHJIIK Oeperl, xayar O0epy yaKbIThIH oHE TachbIMaslaHaThIH
JepeKTep KoneMiH azaiTanasl [5].
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Tycinikti 6omy ymin 1-cyper MongoDB xyliecinaeri cypansic eHimainirine Sharding men
OIpIKTIpY/i MaiaJaHyabIH 9CEPIH KOPCETEI].

12

10

o

OIpLIHIANY ¥VAKETE (CEK)

Sharding Sharding amicimest  Arperaumamen
EONIAHELTMAF AH

Cyper 1. Sharding men OipikTipyaiH cypay eHIMALTITiHE oacepi

byn rpaduk OGeny >xoHe OIpikTipyAl NaiijanaHy cypaylbl OpbIHIAY YaKbITBIH KbICKapTyFa
Kajgail ocep erTeTiHIH aHbBIK Kepcereni. Sharding malianmaHy JepekTepi >KbUlgaM eHIeyre
KOMEKTece/l, all OIpIiKTIpy cepBepAe ecenTeysepli OpbIHAayFa MYMKIHIIK Oepesi, KIHeHT
KOJIJaHOACBhIHAAFbI )KYKTEMEH] a3aiiTa bl XKoHE jKayarn Oepy yaKbIThIH KbUIJaM/1aTa/ Ibl.

Sharding meH OipiKTipy CHUSKTBI 9/iCTEp/l MaijadaHy JepEeKTepAiH YIKEH KOJIEeMIMEH KYMBIC
ictey ke3igae NoSQL nepekkopiapbIHIAFbl KOFapbl OHIMJIUIIKTI KaMTaMachl3 €Ty VIIIH eTe
MaHbI3/1bl, OYJI TyTacTal )KyHeHIH MacIITadTamybl MEH TUIMIUIITIH apTThIpasl [6].

CypaHbIC HITHKeJIEPIH )KaKCaAPTy YIIIH JepeKTepai KelTey MeH pPelIMKANHAIAY

MongoDB sxone Redis cusaxrsl NoSQL >xyitenepinzaeri cypay eHIMAUIITIH OJIaH opi KaKcapTy
YIIIH JIepeKTepli KAIITey >KoHE peIUIMKalusiIay CUSAKTHI o/IiCTepre epeKile Hazap ayJapy Kepek.
KamTey »xui oppIHIANaThIH CYpaHbICTApIbIH HOTHOKEIIEPIH JKaJiTa caKTayFa MYMKIHAIK Oepeni, Oy
KalTaJllaHaTBIH CypayJiapra )kayan Oepy yakbIThIH alTapiblkTail KelckapTtanasl [7]. Redis Herisri
JEPEKKOPABI KaiiTa Oacraif-aK akmapaTThl KbUIIaM ajdyFa MYMKIHIIK O€peTiH KIAT-MoH MIIIiMIH/Ie
JIepeKTep/l caKTay YUIIH K3IITeyAl maiianaHaasl. byn ocipece nepekTep CUpeKk e3repreHie »KoHe
KaliTaJaHaThIH cypayJjapra TiKeJel KA3IITeH KbI3MET KepceTryre OoyiaThlH Ke3ne naigansl. Redis
KOMETIMEH CYpaHBICTapAbI KAIITEY YIIiH MbICal KOJbI:

import redis

# Redis oOatinanvic opnamy

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 6ojica, onapovl NAUOAIAHAMBI3

print("kowmeei manimemmep:", cached_data)

else:
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# Jlepexmep kowme 6oimaca, 6i3 OHbL 0ePEeKKOPOAH ANaMbl3 JHCIHE OHbL KIUIMEUMI3
user_data = get_user_data_from_db(1000) # /[Jepexxopoarn oepexmepoi any (ynkyusicol

r.set('user:1000', user_data) # Kswupyem oannvie print("[epexmep 6azacvinan anviHeam
Ooepexmep:", user_data)

byn mbicanga kaxer nepekrtepiiH Redis xamriHme Oap-ofbiH Tekcepewmi3. [lepektep Oap
Oosica, ON HETri3ri JEpPEeKKOpFa KaThIHAYChI3 JKbUIIaM IIbIFapbuiaabl. Jlepekrep Ooimaca, ol
JePEKKOpIaH KYKTeledl, CoJaH KeWiH KeWiHrl cypayjap YIIH K3IITe caKTamaibl. OHIMAUTIKTI
YKAKCAPTY/AbIH TaFbl O1p MaHBI3AbI AJIEMEHTI IEPEKTEP Il PEIUTUKALINSIIAY OOJIBIN TaObLIA b,

NoSQL »xyiienepinieri perukanus IepeKTep iy OlpHenie TyHiHaepae KoripMeepit xacay
YIIIH KOJJaHBLIaAbl, OV JACPEeKTEepiH KOJKETIMIUIITIH apTThIpaJbl JKOHE JKyiHe akayiapbiHa
TO3IMIUTIKTI apTThipaapiM|[8]. Permmukanus cypaynapabl OipHemre TyWiHmep OOWBIHIIA Taparyra
MYMKIHIIK Oepeni, Oyn Oip cepBepaeri >KyKTeMEHI a3alTajabl >KOHE jkayan Oepy YaKbIThIH
®piaMaaTaasl. MongoDB kyliecinae perumkanus 1epeKTep iy OipHerie KenripMeepin cakTayra
MyMKiHIiK OepeTiH Replica Set sxacay apkbuibl xy3ere acaabl. bip pemnuka cortciz OosiraHna,
eKIHIIIICI )KYKTEMEH1 aBTOMATTHI TYp/Ie KaObUTIANW b, Y3IIKCI3 dKYMBICTBI KAMTaMAaChI3 €Te/i.

KOPBITBIH/IbI

NoSQL nepexkopiapblHAarsl cypayiap/bl OHTaMJIaHIBIPY AEPEKTEPAIH YIKEH KeJIeMIMEH
KYMBIC iCTey K€31HJIe JKOFapbl OHIMALTIKTI KaMTaMachl3 €Ty IiH HETi3T1 acreKTici OOJIbIN TaObLIa bl
Makanana uHAEKCTEepl Maiijanany, OeekTey, OIpiKTipy, COHAAN-aK JAepeKTepal KIIITEY KOHe
peIUTUKAIMsIIay CHUSAKTBI HETi3Ti OHTAWIaHIBIpYy omicTepi KapacTwipbutafbl. OCbl  oicTepiH
OpKaNCBICHI XKYiHe eHIMAUIIIH allTapibIKTal KaKcapTa ajiajbl, kayan Oepy YakKbITbIH KbICKapTabl
KOHE JIEPEKKOPIBIH ayKbIMIBLIBIFBIH apTTHIPA/IbI.

JepekTepai OipHerie cepBepiiep OOibIHINIA THIMII TapaTyFa MyMKiHIiK Oepetin sharding
MKOHE KYpJEeJl ecenreyyiepil TiKenell epeKKopla opblHAayFa MYMKIHIIK OepeTiH OipikTipynepre
epekile Hazap aynapbuiaabl. byn omicrepai KongaHy >Kylere KyKTeMeH1 alTapibIKTail azalTyra
YKOHE CYpaHBICTAPbl OHJCY1 KEeNIeTyre MyMKIHAIK Oepeii, acipece MepeKTepAiH YIKEH Kolaemi
JKarJarbIHIA.

Byran Koca, K3mMTey KOHE PEIUTMKAIMs CHAKTH TEXHOJOTHsIIAp/bl Maiiianany JepeKTepaiH
KOJDKETIMJIUTITIH JKaKcapTyFa JKoHe JKyie akaylapblHa TO3IMIUTIKTI apTThIpyFa KeMekreceni. by
omictep Oipre OHIMAUIIr >KOFapbl jkoHe MacmTadTtanateiH NoSQL aepekkopiapblH >kacayra
KOMEKTECETIH CypaHbICTap bl OHTAMIaHABIPYIbIH KEIIeH 1 TOCUTIH Kypaibl.
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NCCIEJOBAHUME D®@PEKTUBHBIX METOA0B OIITUMHU3ALIUHU 3AITIPOCOB U
N3MEHEHUSA CTPYKTYPbI JAHHBIX OBPA3OBATEJIBHOT'O ITIOPTAJIA
YHUBEPCUTETA

AHHOTAUA

Ontumuzanus 3anpocoB B 0azax maHHbIX SQL — BakHas 3aaava, cTosimas nepen pa3paboTYHKaMu
npu pabote ¢ OonmpIIMMKU 00bEMaMH JaHHBIX. B cTaThe paccMaTpUBAIOTCS KIIOYEBBIE METOBI MOBBIIICHUS
MIPOM3BOJUTEIBHOCTU 3alPOCOB, TAaKUE KaK MCIOJIb30BAHUE HHAEKCOB, LIAPAWHIA, arperanud, a TaKkKe
KOIMpoOBaHUA W PCIUIMKALIMM JAaHHBIX, B CBA3M C HU3MCHCHHUEM CTPYKTYPblI JaHHBIX O6pa3OBaTeJII)HOI‘O
nopTaia yHuBepcutera. dparmeHTanysi MO3BOJISIET dPPEKTHBHO pPACHpEACIsITh JaHHBIE MO HECKOJIBLKUM
y3J1aM, a arperanys Mo3BOoJIIET BRIIIOIHATH CIOXKHBIC BRIYMCICHUS Ha cepBepe. KamupoBanue u pernukanms
JAHHBIX TOBBIIIAIOT JOCTYHNHOCTh U OTKa30yCTOMYMBOCTH CHCTEMBI. I KakAoro Meroga NpHUBEICHBI
MpUMEPBl KOJa, MO3BOJISIONINE TIAyO)Ke MOHATh MX Pealu3alliio W UCIoNb30BaHue B cuctemMax NoSQL.
Vcnonp30BaHue 3THUX METOAOB 3HAYMTEIBHO MOBBIMIAET MPOU3BOIUTEIBHOCTH 3alIPOCOB, AEJas CUCTEMY
Oosee MacmTabupyeMoit u 3¢ (EeKTUBHOM.

KurouesBble ciioBa: ontuMuzanus 3anpocos, SQL, Sharding, arperanusi, KoIInpoBaHue, PeTTUKALINSL.
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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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