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AHHOTALIUA

C kaxapIM TOZIOM OHJIaitH-00pa30BaHKEe CTAHOBUTCS BCE O0JIee 3HAUMMBIM KOMIIOHEHTOM
obpazoBarensHOro nporecca. [lannemus COVID-19 nomgyepkHyna He0OX0IUMOCTh B THOKUX U
JOCTYITHBIX IIaThopMax Jyisi TUCTAHIIMOHHOTO 00yueHus. JlaHHast CTaThsl MOCBAIIECHA
pa3paboTke BeO-MPHUIIOKEHUS I OHJIaH-00pa30BaHMs C aKIIEHTOM Ha TPeOOBaHHU
MacITabupyeMOCTH U BBICOKOW JTOCTYIHOCTH. B Hell paccMaTpuBaIOTCsl apXUTEKTYpHbIE
perieHus1, Takue Kak IPUMEHEHNE MUKPO-CEPBUCHON apXUTEKTYPhl U 00JAYHBIX TEXHOJIOTUM, a
Takke BeIOMpaembie TexHosoruu s Frontend u Backend. B xone uccnenoBanus Ob110
MpoBeieHO (PYHKIIMOHAIBHOE M Harpy304HOE TECTUPOBAHUE, PE3YIbTaThl KOTOPOTO
noATBepAnIn QD PEKTUBHYIO pabOTy MIPHIIOKEHHUS ITPH 00pabOTKE 3HAYUTEIILHOTO YHCa
OJTHOBPEMEHHBIX MOJIb30BaTENeH ¢ MUHUMAIIbHBIM BpeMEHEM OTKIIMKa. PaboThI HallpaBiieHbI Ha
CO3/IaHUE HAJICIKHOTO 00Pa30BaTEIBHOIO pecypca, CIOCOOHOTO aAanTUPOBATHCS K
M3MEHSIOMUMCS TPEOOBaHUSIM TTOJIH30BATENICH M CIIPABJISITHCS C BRICOKMMH Harpy3Kam,
npeyaras CTabUIbHBINA JOCTYT K 00pa3oBaTelbHBIM MaTepuanam B Joboe Bpems. Hacrosiee
HCCIIEIOBAHKE SBIISCTCS OCHOBOM JIJIs TajbHEHIINX pa3paboTOK U ONTUMH3AIUN B cdepe
OHJIAMH-00pa30BaHUA.

Annotation.

Online education is becoming an increasingly important component of the educational process
every year. The COVID-19 pandemic has highlighted the need for flexible and accessible
distance learning platforms. This article is devoted to the development of a web application for
online education with an emphasis on scalability and high availability requirements. It discusses
architectural solutions such as the application of micro-service architecture and cloud
technologies, as well as selected technologies for Frontend and Backend. During the study,
functional and load testing was conducted, the results of which confirmed the effective operation
of the application when processing a significant number of simultaneous users with minimal
response time. The work is aimed at creating a reliable educational resource capable of adapting
to changing user requirements and coping with high loads, offering stable access to educational
materials at any time. This research is the basis for further developments and optimizations in the
field of online education.
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BBenenne

JlucraHnuoHHOe 00yUeHHEe CTAHOBUTCS BCE O0Jiee MOMyJISIpHBIM O1aroiapsi THOKOCTH U
JIOCTYITHOCTH, KOTOPYIO OHO mpeiaraeT. CoriacHo uccienoBanuio Allen m Seaman (2020),
YHUCJIO CTYACHTOB, 00yJaroIMXCs Ha JUCTAHIIMOHHBIX Kypcax, Bo3pociio Ha 40% 3a mociaeaHue
roJibl. B yCIIOBUSAX MMOCTOSIHHOTO YBEIIMYCHHMSI YUCIIA TIOJIb30BaTelel iat(opma J0KHa ObITh
rOTOBA K BHICOKUM Harpy3kaM U 00eCeunTh HEMPEPHIBHBINA JOCTYI K 00pa30BaTeIbHBIM
pecypcam.

[ens 3TOM cTaThbu — MPECTABUTH MPOEKT BEO-TIPHIIOKEHUS SISl OHJIAH-00pa30BaHMs,
YIOBJIETBOPSIONIETO TPEOOBAHUAM K MAaCIITAOUPYEMOCTH U BHICOKON JOCTYMHOCTH. ByayT
pacCMOTPCHBI APXHUTCKTYPHBIC IIOAXOAbI, UCIIOJIb3YCMBIC TCXHOJIOIMH, a4 TaAKXKC PC3YJIbTAaThl
TECTUPOBAHUS, KOTOPBIE MOITBEPKAAIOT pabOTOCTIOCOOHOCTh CUCTEMBI.

JlutepaTypHslii 0030p

B nocnennue roapl Bcciae10BaHus B 00JIaCTH OHJIAIH-00pa30BaHusl IOJUEPKUBAIOT BAKHOCTD
co3nanus ycronuuBbiX miardopm. Mccnenosanus Johnson u kosser (2016) otmevaroT, 4To
IPUMEHEHHE O0JIAYHBIX TEXHOJIOTHI U MHUKPO-CEPBHCHOW apXUTEKTYPhI IO3BOJISET 00ECIICYUTh
ruOKOCTh, HEOOXOUMYIO /17151 paboThI 00pa3oBaTeIbHBIX IIAT(OPM, B TO BpeMs Kak
WCTIOJIh30BAHNE COBPEMEHHBIX MPHUIIOKESHHUN ¥ IIIaT(HOPM JUTS YIIPABICHUS KypCaMU TO3BOJISET
Jy4IlIe YAOBJICTBOPSATH MOTPEOHOCTH CTYICHTOB.

KirroueBbie acrieKThl, TaKHE KaK PETUIMKAIUS JaHHBIX U OallaHCHUPOBKA HArpy3KH, HTPAOT
Ba)XHYIO pOJIb B 00ecniedeHrH Bbicokoi noctymHoctu (Sill et al., 2018). BaxkHO 0TMETHTB, YTO
yCIenHbie 00pa3oBaTebHbIC MPUIIOKESHHS IOJKHBI HE TOJBKO MOICPIKUBATH BHICOKYIO
JOCTYIHOCTh, HO M UMETh BO3MOXHOCTh OBICTPO aJIalITUPOBATHCS K U3MEHEHHUSIM B TPEOOBAHHSIX
MOJIb30BaTENEH.

MeTtoaoJiorus

ApxumexmypHulil nOOX00

B nmanHoii pabote Oblia BRIOpaHa MUKPO-CEPBUCHAS apXUTEKTYpa, YTO TO3BOJISIET CO3/1aBaTh
HE3aBHCHMBIC KOMITOHEHTBI, KOTOPBIE MOT'YT OBITh Pa3BEPHYTHI U MacIITAOMPOBAHBI HE3aBUCHMO
apyr ot apyra. Jlns Frontend pa3zpabotku ucnonb3oBaics React.js, 4to mo3Bosser
pa3pabaThIBaTh TUHAMHYHBIC MTOJIb30BaTEIbCKUE HHTEPGeichl. CepBepHas 4acTh Obla
peanu3oBana Ha Node.js ¢ ncrons3oBannem gppeiiMBopka Express, KoTopsiii obecrieunBaeT
OBICTPYIO 00PabOTKY 3aIPOCOB.



baza oannvix

B kauectBe 6a3wl nanubix BeiOpana MongoDB, koTopasi m0o3BOJIsSET yIIPaBIATh
HECTPYKTYpPHUPOBAHHBIMH JIJaHHBIMHU U JIETKO MAacIITaOMPOBATHCS MPHU BHICOKUX HArpy3kax. JTo
pelleHre ONTUMAITBHO TOIXOIUT ISl y4€OHOTO KOHTEHTA M MOJIh30BATEIbCKUX JaHHBIX.
Pa36€pmb16aHl/l€

[Ipunoxxenue pa3BepHyTO Ha o0OnayHOM MIargopme, Harpumep, AWS, 4To BaxKHO AJ1s1
obecriedeHus BBICOKON JOCTYITHOCTH U OTKa30ycToWYMBOCTH. Vcnonb30BaHue 00JauHbIX
TEXHOJIOTHH MO3BOJISET OBICTPO PearupoBaTh Ha M3MEHEHHS HATPY3KH U d(DPEKTHBHO yIPaBIsATh
pecypcami.

Pe3yabrarhl

[Nocne 3aBepuieHUs pa3pabOTKU MPUIIOKEHUE TPOIIUIO HECKOJIBKO 3TAlOB TECTUPOBAHUS:

e (MyHKIUOHAIBHOE TecTUPOBaHMe: Bee KimroueBbie PYyHKIIUN MPUIIOKEHHUS, TAKUE
KaK perucrpaius, ynpapieHUe KypcaMi 1 B3aUMOJICHCTBUE TIOJIb30BaTeNe!, ObLIN
YCIEUIHO MPOTECTUPOBAHBI.

o Harpy3ounoe TectupoBanue: [Ipu Harpy304HOM TECTUPOBAHUU TTPUIIOKECHUE
obpabarsiBaio 10 S000 0AHOBPEMEHHBIX MOJIB30BATENCH MPU CPETHEM BPEMEHHU
orknuka 200-300 Mc, 9To MoATBEPKAaET ero 3PPEKTUBHOCTD.

e TecrupoBanue goctynHocTu: [IpumeHeHrue METOIOB PETUIMKAIIMN U OATTAHCUPOBKHU
Harpy3Kd MOATBEPAUIIO, YTO MPUIIOKEHUE OCTAETCSI IOCTYITHBIM C YPOBHEM BpEMEHU
0e30Tka3HON paboTHI (uptime) H6onee 99.9%.

Oo6cy:xknenue

P €3YyJIbTAThl ITIOKA3bIBAOT, YTO BBI6paHHBIe APXUTCKTYPHLIC PCHICHUA U TCXHOJIOINH
00eceYnBarOT BBICOKYIO IIPOU3BOAUTCIBHOCT U HAJIC)KHOCTD BGG-HpI/IHO)KeHI/ISI. OIIHaKO,
HCCMOTPA Ha JOCTUTHYTBIC PE3YJIbTAThI, OBUIH BBISBJICHEI HCKOTOPEIC obnactu JJIA YIIyUIICHU .
OHTI/IMI/ISaHI/IH 3a1mpoCcoB K Oaze JaHHBIX U BHCAPCHUC NOIIOJTHUTCIBbHBIX MCXaHU3MOB
K3IIMPOBAaHHUA MOT'YT ITOBBICUTH IPOU3BOAUTCIILHOCTD.

3akjoueHue

Coznanue BeO-IpUIIOKEHUS JJIsl OHJIAfH-00pa30BaHUs C y4eTOM TpeOoBaHUil K
MacIITaOuPyeMOCTH U BBICOKOM JIOCTYITHOCTH SIBIISIETCSI CEPhEIHOM 3a1aueit Al pa3pabOTYNKOB.
[IpuMeHeHHbIE TEXHOJIOTUU U apXUTEKTYPHBIE PEIICHUS TPOJIEMOHCTPUPOBAIIU CBOIO

3¢ pekTUBHOCTD, CO3/1aBasi yCTONUUBYIO MI1aTHOPMY, TOTOBYIO K U3MEHSIOIIUMCS TPEOOBAHUIM
nosib3oBareneil. JlanHas paboTa mpeaocTaBiIseT OCHOBY ISl OYAYIINX UCCIICTIOBAaHUHN U
pa3BUTHS B 00J1aCTH OHJIAH-00pa30BaHMS.
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