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[IpenucnoBue

B coBpemeHHOM MHpe BEO-TEXHOJIOTMU MIPAIOT KIIIOYEBYIO POJIb B CO3AaHUU U MOAJIEPIKKE
mudpoBoii UHpacTpyKkTypbl. Hactosimas paGora HampaBieHa Ha CHCTEMATHYECKHN aHAIU3
HAYYHBIX HCTOYHUKOB, OCBEIAIOIINX TEKYIEe COCTOSIHUE U MEPCIEKTUBBI Pa3BUTHSI BEO-CEPBHUCOB,

HX IIPOCKTUPOBAHUA U BHEAPCHUA.

AKTyaJIBHOCTb JaHHOI'O UCCIICAOBaHMUA OGyCJIOBJIeHa CTPCMUTCJIbHBIM PA3BUTUCM UHTCPHCT-
TEXHOJIOTHH M HX BO3pacCTaromiiM BJIUMAHUEM Ha 6I/IBHCC, O6pa30BaHI/I€, HAayKy W IIOBCECAHCBHYIO
KHU3HBb. Be6-cepBI/ICBI CTalli HEOTHEMJIEMOM YaCThIO COBPCMCHHBIX I/IH(i)OpMaI_[I/IOHHBIX CHCTCM,

o0ecrieunBast B3aMMO/ICHCTBIE MEX/Ty PA3IMYHBIMH MTPHIIOKEHUSAMH U IIaTHOPMaMH.

B pamkax nanHOW paboThI MpenNpHUHATa TMOMBITKA CHUCTEMATH3alUU U KPUTUYECKOTO
OCMBICJICHUS CYIIECTBYIOIIMX HAYYHBIX MyOTUKALNUNA U aHATUTHYECKUX MaTepUANIOB, TTOCBSIIIEHHBIX
Pa3TUYHBIM acleKTaM POSKTUPOBAHUS U pa3paboTKu BeO-cepBrucoB. Oco00e BHUMAHUE YCISCTCS

e AHanu3y COBPEMEHHOI'O COCTOSIHUS TEXHOJIOTUI BeO-CEpBUCOB

e lccrnenoBaHMIO KITFOUEBBIX HAMIPABICHUN UX PA3BUTHUS

e l3ydeHUIO MPaKTUIECKOTO MPUMEHEHHS BEO-CEPBUCOB B Pa3IMUHBIX OTPACIIAX
e BruaBiieHUIO OCHOBHBIX IPOOJIEM U MEPCIEKTUB Pa3BUTHS JAHHOW 001aCcTH

MeTtom00rn4eckoii OCHOBOIM HCCIEIOBAHUS TOCTYKUJ KOMIUIEKCHBIM aHalu3 Hay4yHBIX
nyOnuKanui, MpeICcTaBIE€HHBIX B BEAYIIMX POCCHUHCKUX U MEXAYHApOJIHBIX 3JIEKTPOHHBIX
Ooubnmuorekax © WHPOPMAIMOHHO-aHAIUTHYECKUX ToOpTajnax. VICrmoab30BaHHBIE HWCTOYHUKU
OXBaTBIBAIOT IIMPOKHI CHEKTP BOMPOCOB — OT ()YHIAMEHTAIBHBIX TEOPETHUYECKHX ACIEKTOB 0

MPAKTUYCCKUX IMTPUMEPOB BHCAPCHUSA Be6-cepBI/ICOB.

Pe3y.]'II)TaTI)I JAHHOT'O HCCIICAOBaHUA MOI'YT NPEACTABIIATL MHTCPCC A CICHUAINCTOB B
obsacti MH(DOPMAIMOHHBIX TEXHOJIOTHH, HMCCIEIOBATENICH, 3aHUMAIOIIMUXCA MpobdieMaMu BeO-
pa3paboTKu, a Takke M LIMPOKOTO Kpyra uuTaTelleld, HWHTEPECYIOUIUXCS COBPEMEHHBIMH

TCHACHLIUAMU PA3BUTUA BEO-TEXHOJIOTHI U UX BIUSHUEM Ha O6IJ_ICCTBO.

CtpykTypa paboThl TOCTPOECHA B COOTBETCTBUU C JIOTUKON HCCIIEI0BAaHUS U BKIIIOYAET aHATTU3
KOHIIETITyaJIbHBIX OCHOB BE0-CEpBHCOB, PaCCMOTpPEHHE KJIIOUEBBIX HANpPABICHUN WX Pa3BUTHUA,
U3y4eHHE MTPAKTUYECKOTO MPUMEHEHHUS BeO-TEXHOJIOTHH, a TaK)Ke aHaIM3 CYLIECTBYIOUINX MpoOiIeM

U TIEPCIIEKTUB Pa3BUTHUS JAHHOHM 00IacTH. .



CoOBpEeMEHHOE COCTOSIHHE TEXHOJIOTUI BeO-CEPBUCOB

Ha ocHoBe ananu3a Hay4HbIX MyOJIMKALWNA, COBPEMEHHOE COCTOSTHUE BEO-TEXHOJIOTHUIMA
XapaKTepU3yeTCsl AKTUBHBIM PA3BUTUEM M BHEJIPSHHEM BO MHOXKECTBO c(hep deroBeuecKoi
nesitenbHocTH. CoBpemeHHbIe BeO-cepBuchl BKitouaroT RESTful API, GraphQL, mukpocepBucHyo

APXUTEKTYPY, a TAKXKEC TCXHOJIOI'MH IJIA obecreyeHns: 6€30IaCHOCTH U MaCIHTa6I/IpyeMOCTI/I.

Ocob6oe MecTo 3aHUMAeT Pa3BUTHE OOJIAYHBIX TEXHOJIOTHI, KOTOPHIE MO3BOJISIOT CO3/1aBaTh
BBICOKOHATPY>KEHHBIE U OTKA30yCTOMYMBEIE CHCTEMbI. BayKHBIM HAIIPaBICHUEM SIBIISIETCS
HCIIOJIb30BaHNEe KOHTeWHepu3auu (Hanpumep, Docker) u opkectparuu (Kubernetes) aiis

YIIpaBJICHUA Be6-CepBI/IcaMI/I.

Pa3paboTka mporpeccuBHbIX BeO-npuiokeHuit (PWA) 1 HCob30BaHHE COBPEMEHHBIX
bpeiiMBOpKOB, TakuX Kak React, Angular u Vue.js, cltocoOCTBYIOT co3/1aHuio Oojiee
MHTEPAKTHBHBIX U MPOU3BOAUTEIBHBIX MOJIB30BATEIBCKUX HHTEP(heiicoB.Oco0oe MECTO 3aHUMAET
pa3BUTHE TEXHOJIOTUI BUPTYaJIbHOM U TOMOJHEHHOMN PeabHOCTH, KOTOPbIE HAXOST IPUMEHEHHE B

MCOULINHE, 06p830BaHI/II/I, IMPOMBIIIJIICHHOCTHU U HI’pOBOﬁ HHAYCTpUH..



KitoueBble HampaBiieHus pa3BUTHS BEO-CEPBUCOB

MukpocepBHCHasi apXUTEKTypa

Pa3znenenue npuinoxeHnii Ha HEOONIbIINE HE3ABUCUMBIE CEPBUCHI, UTO MOBBIILIAET TMOKOCTh
¥ MacHITa0MPyEeMOCTh CHCTEM.

RESTful API u GraphQL

PasButue texnonoruit 1st co3ganus 3PpPeKTUBHBIX U THOKUX HHTEP(dEHcoB
B3aUMOJICHCTBUS MEXy KIIMEHTOM U CEPBEPOM.

O0J1a4HBIC TEXHOJTOTHH

Hcnonb3oBanue 06JauHbIX MIaTGOPM I XOCTUHIA U YIPABJICHUs BeO-CepBUCaMU, YTO
o0ecreynBaeT BBICOKYIO IOCTYITHOCTb U MaCHITa0OUPyEeMOCTb.

IIporpeccuBHbie Bed-ipuiioxenusi (PWA)

Co3nanue npuItoKeHu, KOTopble paboTaloT Kak HATUBHBIE, HO JIOCTYITHEI Uyepe3 Opaysep.
Be3onacHocTh BeO-cepBHCOB

Pa3paboTka MeTO/10B 3alUTHl JAHHBIX U IPEJOTBpAICHUs KubepaTak, Takux kak SQL-

UHBEKIINA U XSS.



[TpakTHyeckoe npruMeHeHue BeO-CepBUCOB B Pa3IMUHbIX OTPACIIIX

DJIEKTPOHHASI KOMMepUHs

Hcnonb30Banue BeO-CEPBUCOB ISl CO3IaHMSI OHJIAIH-Mara3uHOB, YIIPABJICHUS 3aKa3aMU U
00pabOTKH TUTaTeKEH.

Oopa3oBanue

PaspaboTtka miardopm A TMCTaHIMOHHOTO OOYUEHHS U yIIpaBlIeHUs] 00pa30BaTeIbHBIMH
pecypcami.

3apaBooxpaHeHue

Co3nanue cucreM Ui yIalEHHOTO MOHUTOPHHTA 3/10POBbsI MALUEHTOB U yIIPaBJICHUS
MEIUIUHCKUMU JAaHHBIMH.

DuHaHCOBbIE YCJIYTH

Hcnonp3oBaHne BeO-cepBUCOB [ OHJIaH-OaHKUHIA, YIIPABICHUS HUHBECTULIUAMHU U

00pabOTKH TpaH3aKIUH.



OcHoBHbIE MPOOIEMBI U IEPCIIEKTUBBI PA3BUTHSL

e OcHoOBHBIEC IP0O0JIEMBI:

O

o

©)

Bricokas ClI0)KHOCTH pa3pabOTKH U TOICPKKA MUKPOCEPBUCHOM apXUTEKTYPHI.
Heobxonumocth obecriedeHusi 6€30MacHOCTH JaHHBIX U 3alUTHl OT KHOepaTak.

OrpanudeHHas MPOU3BOIUTEIBHOCTH MPU paboTe ¢ OoNbIIMMU 00BEMAMU TaHHBIX.

e [lepcnekTUBBI pa3BUTHSA:

©)

©)

Pa3zpabotka 6osee 3pheKTHBHBIX HHCTPYMEHTOB JIJIsl YIIPABJICHHSI MUKPOCEPBUCAMH.
Hcnonp30BaHue HCKYCCTBEHHOTO HHTEIUICKTA [UIsl aBTOMATH3aLUH TECTUPOBAHHS U
MOHHUTOPHHTA BeO-CEPBHUCOB.

PaCIHI/IpeHI/IC HCIIOJIF30BaHMS 00IaYHBIX TEXHOJIOTHHI JJIA ITOBBIIICHUA JOCTYITHOCTHU

u MaCH_ITa6I/IpyeMOCTI/I.



3akiIroueHue

Be6-texHonornu octaroTcs 0JHOW U3 HanboJee JMHAMUYHO Pa3BUBAIOIIMXCS obacTei
MH(POPMALIMOHHBIX TEXHOIOTUH. VX pa3BuTHe 00ecrieunBaeT HOBbIE BOSMOXHOCTH JJISl CO3/IaHHS
BBICOKOHArpy>K€HHbIX, MAaCIITA0UPYEMbIX U 0€30MACHBIX CUCTEM.

[TepcnieKTMBHBIM HAIIPABICHUEM SIBJISIETCS] MHTErPalMsl HCKYCCTBEHHOI'O MHTEIJICKTA B
IPOIIECCHI Pa3pabOTKHU U yIpaBiIeHUs BeO-CepBUCAMH. JTO MO3BOJISET aBTOMAaTU3UPOBATh
MHOECTBO PYTHHHBIX 33124, IIOBBICUTH MPOU3BOAUTEIBHOCTD U 00ECTIEUUTh 00JIee BHICOKHI
YPOBEHb O€30IIaCHOCTH.

OpnHako pa3BUTHE BEO-TEXHOIOTUN COIIPOBOKAAETCS PSAAOM BBI30BOB, TAKUX KaK CI0KHOCTb
yIpaBjIeHUs] MUKPOCEPBUCAMH, HEOOXOIUMOCTh 00ecrieueHNs 0€30I1aCHOCTH JIaHHBIX U
MOBBIIIIEHUE ITPOU3BOIUTENLHOCTH. Pemenne 3Tux mpobieM BO3MOKHO Yepe3 MEeKIyHAPOIHOE
COTPYAHUYECTBO, Pa3pabOTKy HOBBIX aITOPUTMOB M METOJIOB, a TAKXKE CO3AaHUE TOCTYIHBIX
00pa30BaTeNIbHBIX MPOrPaMM Ul CHELIUATUCTOB.

TakxuMm 00pa3om, BeO-TEXHOJIOTUN IPOJOHKAIOT UTPATh KIFOYEBYIO POJIb B IU(POBOI
Tpanchopmanuu odmiecTBa. VX pa3BUTHE CIOCOOCTBYET CO3aHUIO HOBBIX BO3MOXHOCTEH ISt

B3aUMOICUCTBUS MCKAY JHOAbMU, Ou3HecaMu U YCTPOﬁCTBaMH.
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