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Bsenenue

Web-TexHonoruu ABJISAOTCS OCHOBOM COBPEMEHHOMU 1udpoBoi
UH(QpPaACTPYKTypbl, oOecrneunBas B3auMOICUCTBUE MEXKIY PA3IUYHBIMU CUCTEMAaMH U
wiarpopmamu uepe3 cetb VHTepHeT. OHU MO3BOJISIOT CO3/1aBaTh MacIITa0upyeMbIe,
Ha/Je’)KHblE W TUOKHME pELIEHUs,, KOTOpble OTBEYaloT TpeOoBaHUSAM OH3HECA U
II0JIb30BATENEH B YCIOBUAX OBICTPO MEHSIIOUIETOCs HU(PPOBOTro MUpA.

AKTyanbHOCTb U3yY€HUS TaHHOW TeMbl 00YyCIOBJIEHA HECKOIBKUMH (PaKTOpamH.
Bo-nepBbIX, cTpemuTenbHOe paszButhe VHTEpHETa Bellel, HCKYCCTBEHHOIO
MHTEIJIEKTa M O0JIauHbIX TEXHOJIIOTUN TpeOyeT HOBBIX MOAXOI0B K MPOEKTHPOBAHUIO
web-cepBucoB.  Bo-BTOpblX, pactymue TpeboBaHMs K 0€30laCHOCTH U
POU3BOJUTENBHOCTH BEO-pEIICHUI CTUMYJIHUPYIOT pPa3pabOTKy WHHOBALMOHHBIX
TEXHOJIOTMH M cTraHAaproB. HakoHen, WHTerpanuss pa3HOPOAHBIX CHUCTEM U
HEOOXOIMMOCTh ~ aBTOMAaTH3allUM  OM3HEC-TIPOIIECCOB  JIeNaloT  web-cepBUCH
KJIFOYE€BBIM HHCTPYMEHTOM B IIU(POBOI TpaHchopmauu.

Ilenpto naHHOW pabOTHl  SBISETCS aHAJIW3 HCTOPUUYECKOTO  pPa3BUTHS,
COBPEMEHHBIX JOCTHKEHUH M MpoOiIeM B 00JaCTH MPOEKTUPOBAHUS Web-CepBHUCOB.
Oco0oe BHHMMaHHE YAENSETCS MCCICNOBAaHUIO CTaHAAPTOB B3aUMOJCHCTBUS,
TEXHOJIOTUI o0ecIeueHus: 6e30MacCHOCTH U MOJIXO0I0B K MacIITAOMPOBaHUIO.

B pamkax pa®oThl OynyT pacCMOTpPEHbI KaK TEOPETHUYECKUE ACIEKThI, BKIIOYas
HBOJIIOLUI0 Web-TEeXHOIOTUI U UX CTaHJapTU3aLMI0, TaK U MPAKTUYECKUE ACTEKTHI,
Takue kak pazpadorka RESTful API, MukpocepBucHas apXUTEKTypa U HHCTPYMEHTHI
Ui TPOEKTUpOBaHUs web-cepBUCOB. OTO TMO3BONUT C(HOPMUPOBATH TOJTHOE

MpCcaACTaBICHHUC O COCTOAHHUU U IICPCIICKTHBAX ﬂaHHOﬁ 00J1acTH.



Hcropuueckoe pa3BUTHE Web-TeXHOIOT U

Nnes co3manuss web-TEXHOJIOTUM BO3HUKJIA C pa3BUTHEM ceTH IHTepHer.
[TepBbie maru B 3Toil obsmactu ObUIH caenaHbl B 1980-x rogax, korjaa noTpedoBainuch
cpeacTBa Ayt oOMeHa nHpopMaIueid MeXIy pa3IndHbIMU KoMIbloTepamMu. OTHIM U3
MEPBBIX 3HAYUMBIX JOCTHKEHUU CTano co3ganue mporokona HTTP u sA3bika
pazmetrkn HTML Tumom bepuepc-JIu B 1989 roay. 910 0611 yHIaMEHTAIBHBIN 111AT,
MTO3BOJIMBIIINKA TIPEICTABIATh JaHHBIC B (hopMare THINEPTEKCTa U OOMEHUBATHCS UMHU

4yepes CeTh.
[Tepuon pannero pazsutus (1990-e roapwr)

B atoT nepuon web-TexHOIOTMM HaYaId aKTUBHO Pa3BHBATHCS OIarogapst pocty
nonysipHoctd MuTepHera. bouiu co3nansl iepBbie BeO-Opay3epsl, Takue kak Mosaic
(1993 rom), KoTOphIE CAeNany IOCTYyN K BEO-CTpaHWIIaM MPOCTHIM W MHTYUTHUBHO
MOHATHBIM. B TO ke BpeMs MOSBHIMCH 0a30BBIE TEXHOJIOTHH, BKIIoUas JavaScript u
CSS, xoropble paclIMpWIA BO3MOXHOCTA B3aUMOJACUCTBUS W  BU3YaJIbHOIO
opopmieHust BeO-ctpanuil. OnHako OOJbIIas 4acTh BEO-KOHTEHTA ObLIa CTAaTUYHOM,

4TO OrpaHM4MBaJIO BOSMOXHOCTH MOJIb30BaTEIICH.

BBenenue quHamuueckux Bo3aMoxkHocTel (koHel 1990-x — nagano 2000-x

T'O/IOB)

C pasButueM cepBepHbIX TexHonormi, Takux kak CGI, PHP u ASP,
web-IIPUIOKEHUsT CTajdu JUHAMMYECKHMMH. B 3TOT mepuoa Hadajau MCIOJIb30BaTh
0a3bl  JaHHBIX I XpaHeHUs uHQOpMalUM, YTO TMO3BOJIMIIO  CO3/1aBaTh
WHTEPAKTUBHBIC CaWThl. Hampumep, NOSBWINCH TEPBBIE OHJIAMH-MAarasuHbl U
wiaropmel it o6meHus. BaxkHbiM 3TanoM crano BHeApeHue texHomoruii AJAX,
KOTOpbIE TIO3BOJIMJIM OOHOBJISATH YacTH BeO-CTpaHMLbl 0€3 mepe3arpy3kKu, 4To

SHAYUTCIIbHO YIIYYIINJIIO M0JIb30BATEIbLCKUM OIIBIT.



Poct cranmapruzanuu u coBmectuMmoctu (2000-e rop)

B nauame 2000-x TOAOB akieHT ObUI CcleJlaH Ha CTaHJapTU3aLUI0
web-texnonoruii. Opranuzanuu, Takue kak W3C, Haganu pa3pabarbiBaTh U BHEAPSTH
CTaHJapThl, YTOOBl OOECMEUUTh COBMECTUMOCTh MEX]Y Pa3jIM4YHbIMU Opay3epaMu.
b mpunsaTel cnenudukamun HTMLS u CSS3, koTopble BKIIFOUMIM MHOXKECTBO
HOBBIX (DYHKITUH JJIs1 paOOThI ¢ MYJIBTUMEINA, aHUMalUel U TpaduKoi. ITOT Mepros
TaKXe O3HAMEHOBAJICS MOSBJICHUEM MOMYJISPHBIX (PpeMBOPKOB, TakuX Kak jQuery,

KOTOPBIE YIIPOCTUIIH Pa3pabOTKy BEO-TIPHIIOKECHUN.
Dpa MOOMJIBLHBIX YCTPOUCTB M aianTuBHOTO Au3aitHa (2010-e rossr)

C pacmnpoctpaHeHreM cMapTGOHOB UM  IUJIAHIIETOB  web-TexHonoruu
aJanTUPOBAINCH K HOBBIM TpeOoBaHusAM. bbutn pazpaboTaHbl METOBI aIalITUBHOTO
Ju3aiiHa, KOTOpbIE TMMO3BOJIMJIA BEO-TIPUIIOKEHUSIM KOPPEKTHO OTOOpa)kaThCs Ha
YCTPOWCTBAX C pa3HbIM pa3pemieHueM dKkpaHa. [lossienne GppeliMBOPKOB, TAKMX Kak
Bootstrap, yckopuio mporiecc pa3zpaboTku MoOUIBbHBIX UHTEpdeiicoB. B ato xe
BpeMs Hayaju aKTUBHO MCHOJb30Barhcsi APl juisi mHTErpanuu BHEIIHUX CEPBHUCOB,

YTO pacmpuiIo PyHKIIMOHATEHOCThH BEO-TIPUTTOKEHUH.
Copemennbiit atan (2020-e robl — HacTosIIEe BpeMsl)

CoBpeMeHHBIC web-TeXHOJIOTHH COCPEIOTOYCHBI Ha CO3/IaHUH
BBICOKOITPOU3BOJIUTEIBHBIX, O€30MaCHBIX W  MaCHITAOMPyeMbIX MPHIOKECHHM.
[TonynsipHOCT MUKpPOCEPBUCHOM apXHUTEKTYphl U (PpelMBOpPKOB, Takux Kak React,
Angular u Vue.js, mpuBena K CO3MaHHUIO CJIOXHBIX (PpoHTEHI-penieHuid. Pa3Butne
00JIauHBIX TEXHOJOTUM CMOCOOCTBOBAJIO BHEAPEHUIO CcepBepless-apXUTEKTYpHI.
Kpome Toro, mHTETparusi TEXHOJOTUH HCKYCCTBEHHOTO WHTEIUIEKTa W MAIIMHHOTO
oOydeHHsT paciiupuia BO3MOXXHOCTH  BEO-TIpUJIOKCHHMM, Jemas ux Oolee

MNEPCOHATN3UPOBAHHBIMMU.



Takum oOpa3zom, Wweb-TeXHONOTMM TPOUUIH JOJTUA MyTh OT TMPOCTHIX
TUTNIEPTEKCTOBBIX CTPAHUIl JO COBPEMEHHBIX MHTEPAKTUBHBIX M UHTEIUICKTYaJbHbBIX

CUCTEM, KOTOPBIC aKTUBHO HCIIOJB3YIOTCA B CaAMbIX Pa3HbIX 00J1acTX.



CoBpeMEeHHOE COCTOSIHHE 00JIacTH

Dranbl pa3paboTKu BeO-CEPBHUCOB

Pa3paboTrka BeO-CEpBHCOB CErOAHS INPEACTABISAET COOOH KOMILICKCHBIM
IpoliecC, BKJIIOUAIOIINNA HECKOJIBKO KJTIOUEBBIX ITANOB, HAMPABICHHBIX HA CO3JJaHUE
3¢ (}EKTUBHBIX W MacWITaOMPYEMBbIX MPUIOKEHHUH, padOTaloNIMX 4Yepe3 CEeTb.
OcHoBHBIE 3Tarbl pa3pabOTKH BEO-CEPBUCOB BKIIIOYAIOT:

1. TlpoextupoBanue wuHTepdeiicoB: Ha sTomM »srTame omnpenensercs, Kakue
UMEHHO (YHKIIMU OyleT BBITIONHATH BEO-CEPBUC M KaK OHH OymayT JOCTYITHBI
BHEIITHUM MoJIb30BaTessiM. Pa3padoTka unrepdeiicoB yacto Bkirodaet co3ganue API,
KOTOPBIE MOTYT OBITh TIOCTPOEHBI C MCTOIB30BAHUEM PA3IMYHBIX TEXHOJIOTHUN, TAKHX
kak REST, GraphQL unu gRPC.

2. Boibop apxutekTyphl: B 3aBucMMOCTH OT TpeOOBaHMM K MacIITaOUPyEeMOCTH,
0€30MaCHOCTH M MPOU3BOAUTEIBLHOCTH, pa3padaTbIBACTCsl apXUTEKTypa BeO-cepBuca.
CoBpeMEeHHbIE pEIIeHUS BKIIOYAIOT MHUKPOCEPBUCHBIE aAPXUTEKTYPhI, KOTOPHIE
MO3BOJISTIIOT Pa3OUTh TPUIIOKEHHWE HAa OTIEIbHBIC CEPBUCHI, KaXKIBIH W3 KOTOPBIX
pelaeT CBOo 3a7auy.

3. Hurerpamus u o6MmeH naHHbIMH: BeO-cepBuc momkeH 3¢pEHEKTUBHO
WHTETPUPOBATHCSI C JPYTUMHU CHCTEMaMH M OOMEHMBATHCS JAHHBIMHA C BHEITHUMU
UCTOYHUKAaMU. JIJIT 9TOTO MCMONB3YIOTCS pasnuyHbie dopmatel, Takue kak JSON,
XML wunmu Protocol Buffers, a Ttakxke mportokonsl, Bkiatogas HTTP/HTTPS,
WebSocket u apyrue.

4. TectupoBaHME€ W OTJIaAKa: DTOT 3Tal BKIOYAeT B ce0s TECTUPOBAHHE
(GYHKIMOHAIBHOCTH, MTPOU3BOIUTEILHOCTH U 0€30MaCHOCTH BeO-cepBHca. BaxkHbIM
WHCTPYMEHTOM SIBJISIETCSI aBTOMaTHU3UPOBAHHOE TECTHPOBAHKE, KOTOPOE TO3BOJISIET

OBICTPO BBISIBIISATh U YCTPAHSITH OLUTUOKHU.

5. Pa3BepThiBanne 1 MOHUTOPUHT: [locie co3nanus u TeCTUpOBaHUS BeO-CEPBUC
pa3BepTHIBAETCS B NPOAYKTUBHOUW cpene. COBPEMEHHBIE TEXHOJIOTUM, TAKHE KakK

Docker u Kubernetes, oOecneunBaioT THOKOCTH M MAacIITaOMPyeMOCTb TpHU



pa3BepThIBAHUU, a CUCTEMbl MOHUTOpUHTa, Hanpumep, Prometheus nnum ELK stack,

ITIOMOTar0T OTCJICKHUBATh COCTOSHHUC pa6OTBI CCPBHCOB.

Pa3Butue TexHosnoruii B 006JacTi BeO-CEpBUCOB

CoBpeMeHHbIE  TEHACHIMM B  oOnacTh  pa3pabOTKM  BEO-CEpBHUCOB
OPUEHTHPOBAaHbl HA YIYYIIEHUE B3aWMOJIECUCTBUS MEXY KOMIIOHEHTAMHU CUCTEMBI,
NOBBIILIEHHE Oe30macHoCTH U yao0ctBo pabotel ¢ APIL. BaxubiM poctuxeHueM
NOCJIEAHUX JIET CTAJIN:

1. MuxkpocepBucHas apxutekrypa: Ilepexoq OT MOHOIUTHBIX NPUIOKEHUN K
MHUKpPOCEpPBHUCAM CTajl KIIOYEBBIM JTalloM B pa3BUTHH BeO-cepBUCOB. Kaxabii
MHUKPOCEPBHUC OTBEYAET 3a OTACNbHYI (YHKIHUIO, YTO YNPOIIAeT pa3paboTKy,
TECTUPOBAHUE M MAaCIITAOMPOBAHUE MPWIOKEHHUS. MUKpPOCEPBUCH MOTYT OBITh
HE3aBUCUMO PA3BEPHYTHl M OOHOBJIEHBI, YTO YCKOpSET MPOLECCHl pa3padOTKU U
BHE/IPEHUS] HOBBIX (DYyHKITUI.

2. Ucnonb3oBaHue KOHTeHepu3anuu: Beb-cepBuUCH Bce yallle pa3BepThIBAIOTCS
C HCIIOJIb30BAaHMEM TEXHOJIOTMH KOHTCHHEpHW3alMM, Takux Kak Docker, u
YOPABIAIOTCS C TOMOIIBIO CHUCTEM OpKecTpauuu, Hamnpumep, Kubernetes. Otu
NOAXOABl 3HAYUTEIBHO YIPOIIAKOT MPOLECC Pa3BEPThIBAHUS W MO3BOJSIOT JIETKO
MacIITabupoOBaTh MPUWIOKEHUS B 3aBUCUMOCTH OT Harpy3KH.

3. API-first mnonxon: BebO-cepBuchl Bce wamie pa3palaTbhIBAIOTCS  C
ucnosb3oBanremM noaxona "API-first", rne unTepdeiicel nporpammupoBanus (API)
CO3/Aal0TCA HA paHHUX CTagusaX pa3paboTku. OTO 00eCHeYyuMBaeT 4YETKOCTh B
cnenu@UKaUaX W YHOPOIIAeT MHTErPalMi0 Pa3iMyHbIX cucteM. Jlisi co3nanus u
tectupoBanusi APl mupoko HCMONB3YIOTCS MHCTPYMEHTHI, TaKHe Kak Swagger u
Postman.

4. be3onacHOCTh: 3amnTa JaHHBIX U IPENOTBPAILIEHHE HECAHKIIMOHUPOBAHHOIO
J0CTyna  SBISAIOTCA  BaXHEMIIMMHU  acleKTaMM  pa3paboTKu  BeO-CEepBHUCOB.
CoBpeMeHHbIE pemieHus: BKJIO4aroT wucnois3oBanue OAuth 2.0 u JWT nus

ABTOpU3allN U aYTeHTI/I(bI/IKaHI/II/I, a TaKXC BHCIPCHUC 0e30ITaCHBIX IIPOTOKOJIOB,



Takux Kak TLS mmg 3ammThl [JaHHBIX Ha TMPOTSHDKEHUMM BCEro Ipolecca
B3aUMOJICHICTBUSI.

5. HHCTpyMEHTBI = MOHHUTOPMHIa W  JIOTHpOBaHUA: B  ycnoBusx
MHOTOKOMITOHEHTHBIX PACIpPEAEIEHHBIX CUCTEM MOHUTOPUHT CTAHOBUTCS KIFOYEBBIM
aCIleKTOM O0ecIeueHusl CTaOUILHOCTU pabOThl BeO-cepBUCOB. NHCTPYMEHTHI, TaKue
kak Prometheus, Grafana u ELK stack, mnpegocraBmsitor paszpaboTunkam
BO3MOXKHOCTh OTCJIEKHBAaTh METPUKH, JIOTM WU NPOU3BOJUTEIBHOCTH CEPBHCOB B
pEAIbHOM BPEMEHH.

Takum 00pa3oMm, COBpEMEHHbIE TEXHOJIOTHU pa3pabOTKH BeO-CEpPBUCOB
HarpaBJ€Hbl Ha TMOBBIIIEHUE THUOKOCTHU, OE30MaCHOCTH U MaCHITaOUPYyEeMOCTH.
Buenpenue wMukpocepBUCOB, KOHTeHHepu3anusa # (OKyc Ha 0e30MacHOCTh
MPOJOJDKAIOT  OCTABaThCs OCHOBHBIMU TEHJICHIIMSIMU B O3TOM 00JacTU, dYTO

crocoOcTByeT co3nanuto 6osee 3H(HEKTUBHBIX U YCTOWYUBBIX BEO-TTPUIIOKCHHIM.



[Ipob6ieMHBIE aCTIEKThI

Pa3paboTka BeO-cepBHUCOB, HECMOTPS Ha 3HAYUTEIHHBIC JIOCTHKCHUS B
001aCTH TEXHOJIOTUIA U HMHCTPYMEHTOB, TIPOJAOKAET CTAIKMBATHCS C PSIOM CIIOKHBIX
npoOsieM. DTr MPoOIEMBI CBSI3aHbI KaK ¢ TEXHHUYECKUMU aCMeKTaMH pa3pabOTKH, TaK
¥ C HEOOXOTUMOCTHIO 00ECTICUEHUS BRICOKUX CTaHIaPTOB 0€30MIaCHOCTH,
IPOU3BOIUTETHFHOCTH M HAJICKHOCTH CEPBUCOB. PaCCMOTPHUM HECKOIBKO KITFOUEBBIX
POOJIEMHBIX ACTIEKTOB, KOTOPBIC BIUSIOT HA CO37JaHUE U IKCILTyaTaIHI0

COBPEMEHHBIX BEO-CEPBHUCOB.
MacmrabupyeMocCTh U MPOHU3BOAUTEILHOCTD

Opnna u3 TaBHBIX TPoOIeM Mpu pa3padboTke BeO-CEPBUCOB — 3TO
o0ecrnieyeHne MacIITabupyeMOCTH U IPOU3BOJUTENILHOCTH B YCIOBUSAX BBICOKUX
Harpy30K. CoBpeMeHHbIe B€O-CEpBHCHI JOKHBI OBITh CIIOCOOHBI 00pabaThIBaTh
THICSYM 1 MUJUTMOHBI 3aIIPOCOB OJTHOBPEMEHHO. /17151 3TOro HeoOX0AMMO PABUIIBHO
IPOEKTUPOBATH APXUTEKTYPY, BKIIIOUAs HCIOJIb30BaHNE MUKPOCEPBHUCOB,

0aaHCUPOBIIMKOB HArpy3Ku U 3()PPEKTUBHBIX METOIOB KEIIMPOBAHUS.

1. banancupoBka Harpy3ku: BaxHo 3¢(eKTUBHO pacipeaesiTh 3apoChl MKy
cepBepamu, 4TOOBI N30eKaTh MEPETPY3KH OTACIBHBIX Y3JI0B CUCTEMBI. DTO
TpeOyeT MpaBUJIBHOM HACTPOUKH U MOHUTOPHHTA HHPPACTPYKTYPHI, a TAKKE
WCIIOJIb30BaHMS aJITOPUTMOB OaTaHCUPOBKH, TaKUX Kak round-robin wiu 6osee
CIIOKHBIC METOIbI, YIUTHIBAIOIIHNE 3aTPy>KEHHOCTH CEPBEPOB.

2. KemmpoBanue: /{15 MOBBIIIEHUS MPOU3BOIUTEIBHOCTH BEO-CEPBHUCOB YaCcTO
MPUMEHSIOT KeITUPOBAaHKE, KaK Ha YPOBHE JIAHHBIX, TAK U HA YPOBHE OTBETOB.
Opnnaxo 371ech BOZHUKAET MPOoOJIeMa ¢ CHHXPOHU3AIMEH KeTIel 1 ¢
KOHCHUCTEHTHOCTBIO JJaHHBIX. Hampumep, npu UCIOIb30BaHUU
pacmpeeNIeHHBIX Kelel HeoOX0IMMO YUYUTHIBAaTh BPEMEHHBIC 3a/ICPKKU
MEXy y31aMHu U 00€CIIeUNTh TPaBUILHOE OOHOBJICHUE KEIIUPOBAHHBIX

JaHHBIX.
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3. MukpocepBucHas apxutekrypa: [lepexon Ha MUKpPOCEPBUCHYIO apXUTEKTYPY
MOMOTaeT YIYYIIUTh MAaCIITaOUPYyEeMOCTh, HO TIPHU 3TOM CO3/AI0TCS
JOTIOJIHUTEIIbHBIE CIIOKHOCTH, TAKHE KaK YIPABICHUE COCTOSHHUEM MEXKITY
cepBucaMi, obecrieueHre HaJeKHOCTH MPU COOAX U HEOOXOUMOCTh
pa3paboTku 3PGHEKTUBHBIX MEXAHU3MOB KOMMYHHUKAIIMUA MEXK]y CEpBUCaAMU

(mammpumep, uepes Opokepsl coobmmennii unu REST API).
besomacHocTh

besomnacHOCTh BeO-CEPBUCOB — ATO €I11€ OJANH BaXKHBIN aCIEKT, KOTOPbIN
TpeOyeT MPUCTATILHOTO BHUMaHHUs. Ysi3BUMOCTU B APl win HepocTatouHble MEPBI
0€30MacHOCTH MOT'YT ITPUBECTU K CEPbE3HBIM MOCIIEICTBUAM, TAKMM KaK yTeuKa

JaHHBIX, aTaKW Ha CCPBEPBI UJIN J1aKC MOJTHBIN KOMITPOMHCC CUCTCMBEI.

1. Ayrentudukanus u apropusaiusi: COBpeMeHHbIE BeO-CEpPBUCHI aKTUBHO
ucnonb3yoT OAuth 2.0 u JWT nnsa ynpasnenust noctynom. OgHako 1axe 3Tu
MOMYJSIPHBIE METOJIbI HE UCKITFOUAIOT PUCKOB, TAKUX KAK yTEUKa TOKCHOB WU
UCIIOJIb30BaHKE CIA0BIX Maposei. 3agaya pa3paboTUNKOB — MPABUIBHO
HACTPOUTH MEXaHU3MBI ayTEHTU(DUKAIIUK, YTOOBI TPEAOTBPATUTD
HECAHKIIMOHUPOBAHHBIN TOCTYIL.

2. 3ammTa ot atak: Beb-cepBuCH TOABEPKEHBI PA3IMYHBIM TUIIAM aTaK, TAKUM
kak SQL-nabexnnn, XSS, CSRFE. [y 3auThl HCIIONIB3YOTCS Pa3IMYHbIC
MOJIXObI, BKJIFOYAsl BAJIMJIALINIO JAHHBIX HA CEPBEPE, UCIIOIb30BAHHE
OMOTMOTEK IS 3aIUThI OT UHBbEKIMM 1 HacTpoiiky CORS. Onnako 3amura ot
aTak TpeOyeT MOCTOSHHOTO OOHOBJIEHUS METOAOB 3aIUTHl U MOHUTOPHUHTA
CHUCTEMBL.

3. IIudposanwue: JIJist 3aUUTHI JaHHBIX, ITEpEIaBaEMbIX YEPE3 CETh,
UCTIOJIb3YyeTCs MU POBAHKE C MTOMOIIBIO MPOTOKOJIOB, Takux kak TLS. Oxnako
Ba)KHO HE TOJILKO MCIIO0JIh30BaTh MPOTOKOJIBI O€30MaCHOCTH, HO U MPABUIIBLHO
WX HaCTPanWBaTh, YTOOBI MIPEIOTBPATUTH BO3MOXKHBIC YSI3BUMOCTH, CBSI3aHHBIC C

HEMPaBUJIHLHOM HACTPOIKON cepTU(HHUKATOB WK cIa0bIMU U paMHu.
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CoBMECTUMOCTD U HHTCTPaAlUA

COBpGMeHHBIG Be6-CepBI/ICI>I 9aCTO OOJIKHBI HHTCTPHUPOBATHCA C APYTHMHU
CUCTEMaMH U CCPpBUCAMU, YTO IMOPOKIAACT Hp06J'I€MBI COBMCCTHUMOCTHU U

B3aUMOJICHICTBHSI.

1. Bepcuonuposanue API: C uamenennem Tpe6oBaHUM U pa3BUTHEM IIPOAYKTA,
API BeO-cepBucOB yacTo u3MeHA0TCA. YToOBI N30€XaTh MpoOiIeM ¢
COBMECTUMOCTBIO, HEOOXOAMMO UCHOIb30BATh CTPATETUH BEPCUOHUPOBAHUS,
TaKWe Kak ucrnoiab3oBanue Bepcuil B URL mim 3aronoBkax 3anpoca. OHako
nojiep>kaHne HecKombKuxX Bepcuil APl TpeOyeT 1ononHuTeNbHBIX YCHIIUN U
pecypcoB.

2. OOMEH JaHHBIMHU MEX]y pa3IMYHbIMU cucTeMaMu: BeO-cepBUCHI 4acTo
JOJKHBI HHTETPUPOBATHCS C PAa3JIMYHBIMU CTOPOHHUMH CEPBUCAMU U
cucteMaMu. J{Jis 3TOro UCMONb3yeTCsl MHOKECTBO (pOpMATOB Mepeaayu
naHHbIX, Takux kak JSON, XML umm Protocol Buffers. Beibop ¢opmara
MOJKET BJIMATH Ha POU3BOAUTEIBHOCTh U COBMECTUMOCTh MEXK]ly CEPBUCAMU,
a Tak)kKe Ha HE0OXOIMMOCTh JOTIOJHUTEIbHOU 00pabOTKH TaHHBIX.

3. MHorocmnoiHast apXuTeKTypa U 3aBUCUMOCTb OT CTOPOHHUX CEPBHCOB:
Be06-cepBuchl, paboTaroiiye Ha 0CHOBE MUKPOCEPBUCOB, MOTYT 3aBUCETh OT
MHOKECTBA CTOPOHHUX CEPBUCOB, UTO JIEJIAET CUCTEMY YSI3BUMOM MPU OTKA3€
OJTHOTO U3 CEPBUCOB. DTO TpeOyeT MPOTyMaHHOTO MOAX0/a K

OTKa30yCTOMYMBOCTH U pa3pabOTKU CUCTEM BOCCTaHOBJIEHUS MOcie cO0EB.
YnpaBiieHUE COCTOSSHUEM M OTKa30yCTOMYUBOCTh

OnHOl 13 CIIOXKHOCTEH TIPH pa3pabOTKe BEO-CEPBUCOB SBISCTCS YIIPaBICHUE

COCTOAHHECM B PACHIPCACICHHBIX CUCTCMAX U oOecrneuecHne OTKaBOYCTOP'I‘{HBOCTPI.

1. Coxpanenue coctosiHusl: MUKpOCEpBHUCH OOBIYHO HE XPAHAT COCTOSHHUE, YTO
oOJsieryaer ux MacIITabMpoOBaHUE, OHAKO 3TO TAK)KE O3HAYAET, YTO KaXKIbIil
CEpBUC JO0HKEH B3aMMOJICUCTBOBATH C IIEHTPAIbHBIM XPAHWIUIIEM JAHHBIX

WJIK C IPYTUMHU CCPBHUCAMU IJIS TTOJTYUCHUA HGO6XOI[I/IMOFO COCTOAHUA.
12



VYrpaBieHue 3TUM COCTOSTHUEM TPeOyeT CIOKHBIX MEXaHU3MOB
CUHXPOHU3AINH U 00€CTICUCHNSI KOHCUCTEHTHOCTH JTaHHBIX.

2. OTtkazoycTOMYMBOCTD: J[1s1 0OecrieueHus: HaJIe)KHOCTH BEO-CEPBHUCOB
He00X0IMMO pa3padaThiBaTh MEXaHU3MBI OTKa30yCTOWYHNBOCTH, TAKHE KaK
pETUTHKAIUS JaHHBIX, MEXaHU3MBI OTKaTa ¥ aBTOMAaTUYECKOE BOCCTAHOBIICHHE
cepBucoB. OMHAKO IpH pa3pabOTKe TaAKUX PEIICHUI BaXKHO YUUTHIBATh
CTOUMOCTb, CBSI3aHHYIO C JOIOJIHATEIbHBIMU BEIYUCIUTEILHBIMU M CETCBBIMH

pecypcamu.

HecMoTps Ha 3HaUMTENbHBIE YCIIEXU B Pa3pabOTKe TEXHOJIOTUN U
MHCTPYMEHTOB JJI CO3JJaHUsl BE0-CEPBUCOB, pa3pabOTUMKH CTAIIKUBAIOTCS C
MHOXECTBOM IPOOJIEM, TAKMX KaK 00eCIedeHre MPOU3BOAUTEIbHOCTH,
0€30MacHOCTH, COBMECTUMOCTH U OTKa3zoycToiunBocTu. [Ipeononenue stux npodiaem
TpeOyeT MOCTOSIHHOTO COBEPILIEHCTBOBAHMS METOAOB Pa3padOTKU U BHEAPEHUS

HOBBIX TEXHOJIOTHH, UTO JIeJaeT pa3paboTKy BeO-CepBUCOB HEMPOCTOM 3a/1aueii.
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3aKIroucHue

PazpaboTrka BeO-cepBHCOB TIpeACTaBIseT COOOM KIIOUEBYHO 00JacTh B
COBPEMEHHOW MH(POPMALIMOHHON TEXHOJIOTMH, KOTOpas MpoLUIa 3HAYUTEIbHBIA MyTh
OT TPOCTBIX PEUICHUH 10 CIOXKHBIX apXUTEKTyp, OTBEUAIOLIUX TPEeOOBaHUSIM
MacHITabMpPyeMOCTH, O€30MaCHOCTH U BBICOKOM MPOU3BOAMUTENHLHOCTU. B xome
UCCJIeIOBaHUsI OBUIO YCTAHOBJIEHO, YTO OCHOBHBIE ATalbl Pa3BUTHUS BEO-CEPBHCOB
COCpPEJOTOUYEHBI Ha PEIICHUH 3aJad MHTErpaluu, B3auMoAecTBus 1 3(hPpeKTUBHOrO
yIOpaBlieHUs OONbIIMMU OObEMaMHU JaHHBIX, YTO MPHUBEIO K CO3JaHHUI0 HOBBIX
MOAXO/IOB, TAKMX KaK MHMKPOCEPBHUCHAs apXUTEKTypa M ucnoib3zoBanue APl s

BSaHMOﬂCﬁCTBI/IH MCIKAY CCPBHCAMU.

CoBpeMeHHOE COCTOSIHUE O0JIaCTH XapaKTEpHU3yeTCsl aKTUBHBIM BHEAPEHUEM
HOBBIX TEXHOJIOTHMH, BKJIOUas OOJIaYHbIe pEHICHUs, CHCTEMbl aBTOMAaTH3allUU
pa3BepThIBAaHUS M YIpPaBICHUS CEpBUCAMH, a TaKKe YIYyYIICHHbIE METO/IbI
oOecriedyeHnsi 0€30MaCHOCTH W MacHITaOUpyeMOCTH. BakHEWIIMMH TOCTHKEHUSIMU
ctanu paspadorka RESTful API, ucnonszoBanue KOHTEMHEpU3AIMN U KOHTEHHEPHBIX
opkectpatopoB (Hanpumep, Kubernetes), a Takke ycoBepIIEeHCTBOBaHHBIE MOIXO/bI K
KEIIMPOBAHUIO U OATaHCUPOBKE HArPY3KU. DTH TEXHOJIOTHUH MO3BOJIMIIA 3HAUUTEIIHHO
yAYUYLIUTh [POU3BOAUTENHLHOCTh BEO-CEPBUCOB M YMNPOCTUTH MPOLECCHl HX

pa3paboOTKH U OOCTYKUBAHUS.

Tem He MeHee, HECMOTPsI Ha 3TH YCIIEXH, B 00J1aCTH pa3pabOTKU BeO-CEPBUCOB
OCTalOTCSl BaXXHBbIE MpOOJNIEeMBbI, TpeOyrolme JadbHEUIINX MCCIEAOBAHUN U
pa3paboTOK. ITO BKIIFOYACT BOMPOCHI oOecniedeHrsl 0€30IaCHOCTH P UHTETPaIliU C
BHEITHUMHU CEPBHUCAMM, CIIO)KHOCTb ONTHUMHU3AIUU MPOU3BOAUTEILHOCTH B YCIOBHSIX
BBICOKMX Harpy3okK, a Takke MpoOJIeMbI C OTKa30yCTOMYMBOCTBIO U 3((HEKTUBHOCTHIO
oOpabotku  ommbok. Pa3paboTka 3PGhEKTUBHBIX MEXaHHU3MOB  YINPABICHUS
COCTOSIHUEM B pAaCHpeleICHHbIX CHCTeMax U 0oJiee COBEPIICHHBIX METOI0B

ayTeHTU(UKALIMU U aBTOPU3ALMU IPOAOHKAET OCTABATHCS AKTYyaJIbHOU 3aa4ueil.
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He MeHee BaXHBIM SIBIIICTCSI B 00pa30BaTEIbHBIN aCIEKT, TOCKOIBKY H3yUeHHE
TEXHOJIOTUH BeO-CEPBUCOB CIOCOOCTBYET pAa3BUTHIO Yy CTYIACHTOB HABBIKOB
NPOSKTUPOBAHUS PACIPEACICHHBIX CHUCTEM, YIIPABICHUS COCTOSHUEM, a TaKKe
NMOHWUMaHUS  TMPUHIUIIOB pabOTBl  COBPEMEHHBIX IUIAaTGOpPM U OOJaYHBIX
uH(ppacTpykryp. B Oyayuiem, pazBuThe 3Toi 001aCTH MOXKET MPUBECTH K CO3JAHUIO
eme 6onee 3(pGHEeKTUBHBIX M 0€30MacHBIX BEO-CEPBUCOB, YTO OKAKET 3HAUUTEIIBHOE

BJIMAHHEC HA Pa3BUTHUC TEXHOJIOTUM U HHAYCTPHUHU B ICIIOM.

Takum oOpa3oM, HeCMOTpsi Ha JOCTUTHYTBIE yCHEXHW, pa3paboTka
BE0-CEpPBUCOB OCTAETCsl JMHAMUYHO Pa3BUBAIOIICICS M MHOTOIPAaHHON O00JACThIO,
KoTOpasi TpeOyeT JajbHEWIINX WHHOBAIIMN W MCCIIEIOBAHUM JUISl YIOBICTBOPEHUS

NOTPeOHOCTEN KakK MOJIb30BaTeNeH, TaK U Pa3padOTIMKOB.
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