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Summary. With the rapid development of Internet technologies and
the increasing demands on the speed, reliability and scalability of web
applications, their performance is becoming a critical aspect determining
the success of digital solutions. The relevance of the research is due to
the need to develop and implement effective optimization methods that
can increase download speeds, reduce the load on server resources, and
improve user experience. The purpose of this work is a systematic analysis
of modern techniques and strategies for improving the performance of
web applications, including computing resource management, caching
mechanisms, the use of content delivery networks, asynchronous data
loading, and other approaches. The research examines the principles of
operation of these methods, their effectiveness in various operational
scenarios, as well as their impact on key performance indicators of
web applications. The practical significance of the article is to provide
a comprehensive overview of optimization techniques that allows
developers and web technology specialists to reasonably select and apply
the most effective solutions to improve the performance of web services.
The results obtained can be use in the design and modernization of web
applications, ensuring their high speed, load resistance and compliance
with modern requirements for user experience.
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ornacHo nccnegosaHuam Mordor Intelligence, k 2027
rogy PbIHOK TEXHOJMOIMIA, HampaBNEHHbIX HA ONTU-
MU3aLUo Be6-NMpou3BOANTENBHOCTH, ByaeT AemMOH-

CTpUpOBaTb CPeHErofoBOM TEMM POCTa Ha YpoBHe 8,72 %,
YTO OTparkaeT BO3PacCTaloLLyl0 3HAUYMMOCTb JaHHOW obna-
TV anAa umdpoBon skoHoMKUKM [1]. B coBpemeHHOM Mupe,
HaCbILLEeHHOM MHPOPMALIMOHHBIMI  TEXHONOTUAMK, Be6-
NPUOKeHNA ABNAIOTCA HEOTbeMJIEMbIM 3fIEMEHTOM pas-
nuyHbIX chep OeATenbHOCTU, BKNoYaa 6usHec, obpasoBa-
HUe, MeguLMHy N MHAYCTPUIO pa3BneyeHni. B cBA3mn ¢ atum
UX MPOU3BOAMTENbHOCTb MpPeAcTaBnsAeT cobon KpuTuye-
cKun dakTop, onpefensAoWwnii YpoBeHb YA0BIETBOPEHHO-
CTV Nonb3oBaTeneln U KOHKYPEeHTOCMNOCOOHOCTb KOMMaHWIA,
npefoCTaBNAOLWMNX OHNANH-CEPBUCHI.
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AHHOmayuA. B ycnoBuAX CTPEMWUTENIBHOTO Pa3BUTUS UHTEPHET-TEXHONOTUI
N pocTa TpeboBaHMAl K CKOPOCTH, HAZEXHOCTM U MaclTabupyemoctn Beb-
MPUNOXEHNA WX TMPOU3BOAUTENbHOCTD CTAHOBUTCA KPUTMYECKN BAXHBIM
aCMeKToM, OMpPEeAeNALMM YCMEWHOCTb LMPPOBLIX pelLeHuii. AKTYanbHOCTb
nccnefoBanma 00ycnoBneHa HeobxoaMMOCTbI0 pa3paboTky 1 BHeApeHua dddex-
TUBHBIX METOJI0B OMTUMU3ALYMI, NO3BONAILLMX MOBBICTb CKOPOCTb 3arpy3KM,
CHU3WTb Harpy3KY Ha CepBEpHbIe PECYPCbl U yIyULLNTD NMOMb30BATENbCKMIA OMbIT.
Llenbto aHHOR paboTbl ABNAETCA CUCTEMATU3NPOBAHHbIA aHANM3 COBPEMEH-
HbIX TEXHUK 11 CTPATErVil NOBbILLEHA NPOU3BOAUTENBHOCTY BEO-NPUNOKEHWI,
BKJI0Yas ynpaBrieHue BbIYMCTIATENbHBIMU PECYpPCamil, MEXaHU3Mbl K3LUMPOBa-
HIA, MPUMEHEHNe CeTell [I0CTaBKN KOHTEHTA, aCUHXPOHHYHK 3arpy3Ky AaHHbIX
n Apyrve nopxoabl. B xope nccneoBaHuA paccMoTpeHbl MPUHLNMBI GYHKLMO-
HUPOBAHIA YKa3aHHbIX METO/I0B, MX IQYEKTUBHOCTD B PA3NNUHBIX CLEHAPUAX
KCMNyaTaUny, a TakKe BAUSHUE Ha KIloueBble MOKA3aTenin kauecta pabots
Beb-npunoxennii. MpakTnyeckan 3HAUMMOCTb CTaTby 3aKMKYAETCA B Mpefo-
CTaBNEHUM KOMMIEKCHOTO 0030pa OMTUMI3ALIMOHHBIX TEXHUK, NO3BONALLEr0
pa3paboTuiKam 1 cnewmanincTam B 06nacTu Beb-TexHonoruii 060CHOBaHHO Bbl-
61paTb 1 NpUMeHATb Hanbonee SdeKTUBHbIE PELIEHNS A1 YIyYLLIEHIAA NPOM3-
BOAMTENbHOCTI Be6-CepBUCOB. MoyyeHHbIe pe3yNbTaThl MOTYT ObITb UCMONb30-
BaHbI NPy NPOEKTUPOBAHIM 11 MOAEPHIU3aLMN BEO-NPUNOKeHWI, 0becneunsas
UX BbICOKYK) CKOPOCTb PaboTbl, YCTOUMBOCTD K HAarpy3Kam 11 COOTBETCTBUE CO-
BPEMeHHbIM TPEOOBAHUAM K N101b30BaTENIbCKOMY OMbITY.

Knouesble cnosa: onTuMn3auma npou3BOANUTENBHOCTH, BE6-I'IpVU'IO)KEHVIﬂ, mn-
HUMUN3aUuA pecypcoB, KILLNPOBAHNKE, (DN, ACUHXPOHHAA 3arpy3Ka, noJjib30Ba-
TeNbCKNN OMbIT, 6M3HGC-METpMKVI.

PocT o6bema nepefaBaeMbIx JaHHbIX 1 YCIIOXKHEHWE ap-
XUTEKTYpPbl BEG-MPUNOXKEHWU NPUBOAAT K HEOOXOAMMOCTU
pa3paboTkn 1 BHeapeHUss 3GGEKTVBHbIX METOAOB MOBbI-
LeHNA UX CKOPOCTU 3arpy3ku 1 o6paboTkn MHPopmaLmm
[2]. OnTUMMU3aLMA NPOU3BOAUTENIBHOCTY BED-MPUNTOKEHNIA
TpebyeT KOMMIEKCHOTO MOAXOAA, BKIIOYAILErO MnpuMe-
HeHMe PasfIMYHbIX MHCTPYMEHTOB W TeXHOMorun, spdek-
TUBHOCTb KOTOPbIX 3aBUCUT OT KOHKPETHbIX YCNOBUIN 3KC-
nayataymMm U OCOOGEHHOCTEN peann3aumm MporpammMHbIX
peweHnn. B pamKkax HacTosALen CTaTbu NpoBefeHa cucTe-
MaTr3aLusa COBPEMEHHbIX METOA0B 1 TEXHWK ONTUMIK3aLUN
Be6-NPON3BOANTENBHOCTY, A TaKXKe AaHa OLeHKa 1X BIuA-
HMA Ha KNloueBble Nokasatenu 3GHeKTUBHOCTM U NOJb30Ba-
TenbCcKni onbiT. OCHOBHOW LieNblo UCCefoBaHNA SBAAETCS
pa3paboTKa KOMMNEKCHOTO MOAXOAA K YyYLUeHWIo Npou3-
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BOLMWTENbHOCTW BEO-MPUSIOXKEHWIA, YUNTBIBAIOLLETO Kak Tex-
HUYeCcKne acnekTbl, Tak U BIUAHME Ha BOCNPUATME CEPBICA
nosb30BaTENAMY, YTO CMoCcobCTBYeT dopmMMpoBaHuto 60-
nee 3bPeKTUBHbIX CTpaTernin paspaboTky 1 sKChyaTaLmn
BEO-CUCTEM.

Llenb nccneaosaHus

Llenbio gaHHOro mccnefoBaHWA ABMAETCA pa3paboTka
KOMMJIEKCHOTO MOAXOAAa K ONTUMM3aLMU NPOU3BOAUTENb-
HOCTU BeO-MPUIOXKEHNU, BKIOYaA CUCTEMATM3aUMIO CO-
BPEMEHHbIX METOLOB 1 TEXHUK, TAKUX KaK 3P HEKTUBHOE 1C-
NnoJsib30BaHMe pecypcoB., KaWwnposaHue, npumeHeHne CDN,
ACMHXPOHHAA 3arpysKa u apyrve. B paboTe Takxke ctaBuTCA
3ajlavya OUEHVTb BNIMAHME 3TVX METOLOB Ha KJtoueBble 613-
HeC-MeTPVIKA M MOJSb30BaTeNIbCKUN OMbIT, C YYETOM YHU-
KasnbHbIX 0COOEHHOCTEN Pa3NYHbBIX BEO-MPUIOXKEHNI.

TeopeTnyeckuin o63op

CornacHo [faHHbIM, OnNybNMKOBaHHbIM  aHaNUTUKa-
mun Market Research Future B KoHue AHBapa 2025 ropa,
B 2024 rofy COBOKYMHble pacxofdbl Ha Beb-pa3paboTky
B Mupe gocturnm 57,31 munnvapga 4oNnapos. OTOT NoKa3a-
Tenb npesblcun yposeHb 2023 rofa, Korga 3atpaTbl COCTaB-
nanu 54,48 munnnapga Josinapos, YTO COOTBETCTBYET POCTY
npumepHo Ha 5 % [3]. Mo nporHo3am, K 2035 rogy obbem
pblHKa MOXKeT YBeNIMUUTbCA MOYTH BAABOE, NPUOAN3MBLINCH
K otmMeTKe B 100 Mmunnmnapgos gonnapos (puc. 1).

B ycnoBusx HenpepbIBHOrO Pa3BUTUS BEO-TEXHONOIN
N yBenunyeHus TpeboBaHMIN K CKOPOCTM paboTbl OHNalH-
NPUIOXEHNA 3afaya ONTUMM3AUMM WX MNPOU3BOJUTESNb-
HOCTVM MpuoBpeTaeT KPUTUUECKU BAXXHOE 3HaueHue.
Mo mMHeHVo aBTOPa, 3GPeKTUBHOCTL GYHKLMOHMPOBAHMSA
WHTEPHET-MPUIIOXKEHNI  ONpPefenseTcs COBOKYMHOCTbIO
KJIOUEBbIX MOKasaTtesieil, Cpean KOTOpbIX 0Co6oe BHMMa-
HVe yaenseTca BpemMeHu 3arpy3Ku KOHTEHTa, CKOPOCTH 06-
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paboTKM MONb30BaATENbCKMX 3aNPOCOB M OOLEN OT3bIBUU-
BOCTU UHTepdelica. Kak 0TMeyaloT B CBOEM NCCNe[OBaHNN
E.B. ®ewwnHa, C.A. KywraHok, E.C. Manbueson n C.A. 3ono-
TapéBa, Takue MapameTpbl, Kak Bpemsi OT nepBoro 6anta
[0 MOJTHOW MHTEPAKTMBHOCTN, OKa3blBalOT HEMOCPELCTBEH-
HO€ BIMAHME He TOJIbKO Ha MOJiIb30BaTe/IbCKUIA OMbIT, HO U
Ha paHXMpoBaHMe BeO-PecypcoB B MOWCKOBbIX CUCTEMAX,
4yTO fenaet Mx OoNTMMM3auuIo NpuopuTeTHON 3agavein [4].
B pesynbraTe aHanm3a COBpeMeHHbIX MOAXOAOB K MOBbI-
WEHMIO MNPOU3BOAUTENIBHOCTA BEO-NPUNOXKEHUIA MOXKHO
BblAENUTb HECKONbKO KI0UYeBbIX CTpaTernii. B nepsyto oue-
pefb 3TO CKaTue 1 ONTUMK3aLMA PecypCcoB, BKOYaoLWme
yMeHbLlUueHne pa3mepos darnos CSS n JavaScript, a Takxe
BHeApPeHWe METOLOB KOMMpPeccun n3obpaxeHni. Mo oueH-
Ke aBTOpa, faHHbI/ MeTO[ MNO3BOMAET CYLLECTBEHHO CHU3UTb
06beM nepefaBaeMbIX faHHbIX, COKpaLlas BpemMs 3arpysku
CTPaHWL, M yMeHbLUas Harpy3Ky Ha CepBepHYI0 MHbpaCcTPyK-

Typy.

Ha ocHoBe W3NOXEHHOTO MOXHO YTBEpPXAaTb, YTO
CcTpaTerMn K3WUPOBAHUA TakKe WrpalT BaHYK posib
B MOBbILEHNN CKOPOCTU BeG-NpunoxeHnin. Kak otmevyaer
E.N. KpaBLoOB, NpaBniibHO HaCTPOEHHOEe K3LLIMpOBaHMe no-
3BONIAET COXPaHATb paHee 3arpykKeHHble 3f1eMeHTbl B J10-
KaflbHOM XpaHunuule 6pay3epa, obecrneuyriBas MrHOBEH-
HbI JOCTYN K KOHTEHTY MpW MOBTOPHbIX noceleHnax [5].
[laHHbIN NOAXO CHUXKAET CeTEBYIO 3aflePXKKY 1 YMeEHbLUAeT
noTpebneHne CcepBEPHbIX PECYPCOB, YTO OCOOEHHO Bark-
HO ANA BbICOKOHArpy»eHHbIX Beb-cnctem. OgHUM U3 Hau-
6onee 3GPeKTVBHBIX PELLUEHWNI, COMTACHO UCCIEA0BAHMIO,
ABNIAETCA UCMOSb30BaHMe ceTell JOCTaBKMU KoHTeHTa (CDN),
obecneyrBaoLWMX pacnpefesieHre AaHHbIX MeXay cepBe-
pamu B pa3nMyYHbIX permoHax mupa. MprmeHeHve AaHHON
TEXHONOTUM MO3BONIAET MUHVMMU3UPOBATb 3afepPXKKM Npwu
nepepayve nHboOpMaLMn 1 NOBLICUTb OTKa30yCTOMUYMBOCTb
CUCTEMbI, YTO OCODEHHO aKTyasnbHO anA rnobanbHbiX BeO-

CePBMNCOB C BbICOKOW MOCELLaeMOCTbIO.
99.99
2035

Puc. 1. AuHamunKka o6bemMa pbiHKa Be6-npunoxeHun, mnpg gonn. CLUA
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B npopomkeHue BblllecKasaHHOro crefyeT paccMo-
TPeTb MeTOAbl ACUHXPOHHOW 3arpy3ku 1 OTIOKEHHOTO
peHAepuHra, KoTopble, MO MHEHWIO aBTOPa, CNOCOOCTBYIOT
bopmMmpoBaHuIo oLlyLeHNA BbicTpoaencTena nHTepdelica.
[JlaHHble TexHoNorMM MNO3BONAKT MONb30BaTeNAM HayaTb
B3aUMOJENCTBME C BeO-NprnoXKeHnem elle 10 NoNHON 3a-
rPY3KM BCEX €ro KOMMOHEHTOB, YTO 0COOEeHHO 3bdeKTUB-
HO Npu paboTte C ANHAMUYECKNM KOHTEHTOM U CIOMHbIMU
MySIbTUMEAUNHBIMY 00beKTamn. Takxe, BbIOOp apXuUTek-
TYpHOro noaxofa K pa3paboTke BeO-NPUNOXKEHUIN OKa3sbl-
BaeT CyLIECTBEHHOE BNUAHME Ha NX MPON3BOANTENBHOCTD.
Mo pe3ynbraTy aHann3a aBTOPOM pPasINYHbIX Mogenen no-
CTPOEHA CEPBEPHDBIX 1 KIIMEHTCKMX YacTen CUCTEMbI, MOX-
HO OTMETUTb, UTO MMKPOCEPBUCHAsA APXMTEKTYPA, B OTIINYME
OT MOHONIUTHOIO NOAXOAa, CNOCOOCTBYET NyuUlle MacluTa-
6VPYyeMOCT 1 pacnpefeneHnio Harpy3Kkuy, Uto genaeT ee
npeanoyYTUTENIbHBIM BapYAHTOM /151 BbICOKOHArpy»KeHHbIX
nnatdopm. Hactosalee nccnepgosaHve npeactasnaeT cobon
0630p KJIIOUEBBIX METOAOB ONTUMM3ALMUN BED-NPUNOXKEHWNIA
C aKLIeHTOM Ha VX NpaKT1yeckoe npumeHeHue. B nocnepyto-
WMX pasgenax paboTbl OyaeT NpoBeaeH AeTaNbHbIN aHanm3
3bbEKTUBHOCTN YKa3aHHbIX peLlleHWnil, BKNYaa X BAUA-
HVe Ha OCHOBHble METPUKM MPOU3BOANTENBHOCTA U MOJb-
30BaTe/IbCKOrO B3aMMOZENCTBUS.

MeToAONOrMs UCCAEAOBaHUS

OcHOBHa#A 3afa4ya UCCnenoBaHMA 3aKNloYaeTcs B Tlia-
TE/IbHOM V3YYEeHUUN 1 OLleHKE METOLOB YNyULUEeHNA MPOon3-
BOAUTENBHOCTN OHMANH-MPUNIOKEHUN, C aKLEHTOM Ha UX
BNUAHME Ha KIloYeBble NoKa3atenu 3GpeKTUBHOCTM 1 ONbIT
KOHeUYHbIX Monb3oBaTenel. B xoge nccnegosanus 6o npu-
MEHEHbI pa3fnyHble NOAXOAbl K COOPY 1 aHanum3y AaHHbIX,
YTO NO3BONIIO HaM 06eCcneynTb BCECTOPOHHEE NOHMAHNE
3¢ eKTUBHOCTY pa3HOO6Pa3HbIX CTpaTernin onTMMM3aLmm.

Mopxonbl K cbopy AaHHbIX:

— MoHUWTOpUMHI MOKa3aTtenen MPOU3BOAUTENBHOCTU.
BHegpeHve MHCTPYMEHTOB A1 MOHUTOPUHra Bpe-
MEHW 3arpy3Kku CTpaHUL 1 OPYruX BarKHbIX METPUK,
YTO AaeT BO3MOXKHOCTb cOOpaTb AOCTOBEPHbIE AaH-
Hble O NPOV3BOAUTENBHOCTN BEG-MPUNOXKEHNIA.

— JlabopaTtopHoe TecTpoBaHue. OpraHusauumsa sKcne-
PVYMEHTOB B KOHTPONIMPYEMOW cpefe ANA U3yyeHns
noBefeHUsa NPUIOKEHUA Mo Pa3NYHbIMA YCIOBU-
AMU, UTO CNOCOOCTBYET BbIABNEHMIO OMTUMAarbHbIX
peLleHnn Ansa YCKOPEeHWA 3arpy3Ku.

— AHanM3 peanbHOro MOMb30BaTeNIbCKOrO  OMbITa
(RUM). WccnepoBaHve uHTepakuMi  HACTOALMX
nonb3oBaTenen C CanTom AnA OUEHKN MPOu3BOAU-
TENIbHOCTY NPUSIOXKEHUA B peasibHbIX YCIOBUAX KC-
nnayartayuu.

KpviTeprn ans oueHKN pe3ynbTaTVBHOCTU:
— CokpalleHrie BpemeHV MONHOW 3arpysku. WM3me-
peHMe YMEeHbLUEHWS 3aflePXKEK MPU OTOBparKeHU

KOHTEHTa, YTO HanpAMYIO BANAET Ha YAOBNETBOPEH-
HOCTb MoceTuTenen cama.

— YnyulieHve BOCNPUATMA CKOPOCTM 3arpy3ku. AHanms3
BAVAHNA ONTUMM3ALMUN HA CYyOBEKTMBHOE BOCMPUA-
The ObICTPOLAENCTBUA CaiiTa NOSIb30BaTENAMM, BKIO-
YyaAa MrHOBEHHOE OTKJINK Ha AeNCTBUA.

— [loBbiWeHNe KNoYeBbIX METPUK BeOG-BUTANbHOCTU.
YnyulweHne nokasartenen, Takux Kak LCP, FID n CLS,
YTO CnocobCTBYeT MOBbIWEHN0 06Llel yaoBNeTBO-
PEHHOCTW Mosfib30oBaTeNen 1 yay4lleHUo Mo3nLun
B MOWCKOBbIX CCTEMAX.

— YBenuueHune ctabunbHOCTU 1 goctynHocTn. OueHKa
CNoCcoBHOCTN BEG-MPUNOXKEHUI 0becneunmBatb He-
MPepbIBHbIV JOCTYN K CEpBMCaM 1 CTabUIbHYIO pa-
60Ty flaxe Npwu BbICOKUX Harpy3Kax.

[aHHbI METOOOIOrMYECKUIA NOAXO A AAET BO3MOXKHOCTb
He TOMbKO OLEeHUTb 3QEeKTUBHOCTb Pas3fINUHbIX TEXHUK
ONTMMM3ALMUM, HO U MOHATb X KOMMJIEKCHOE BO3AeNCcTBmE
Ha MPOW3BOAUNTENBbHOCTb BEO-NMPUNOXKEHUI 1 YOOBNETBO-
peHHOCTb nonb3oBaTtenen. B cnegyowmnx pasgenax npeg-
CTaBfeH AeTasbHbll aHaNN3 NOMyYeHHbIX Pe3yNbTaToB U MX
06Cy>KAEHUNE C TOUKM 3PEHUSI MPUMEHUMOCTY 1 3HAUYMMOCTU
NS pa3paboTUNKOB BEO-MPUNTOXKEHNIA.

AHaAU3 1 pe3yAbTaThl

WccnepoBaHme oxBaTblBaET WNPOKIUIA CEKTP cTpaTerni
MOBbILEHNA MPOU3BOAUTENBHOCTM UHTEepHeT-nnatdopm,
BK/IlOUaA COKpalleHne obbema nepedaBaeMblX [aHHbIX,
NpUMeHeHne nepefoBbIX TEXHONOMMNI KILWKPOBaHMA 1 pas-
BEPTbIBaHME KOHTEHTa yepe3 rnobanbHble CeT! AOCTaBKW.
Mo oueHKe aBTOPa, KOMMIEKCHOE NUCMOSb30BaHNE AaHHbIX
METOLOB OKa3blBaeT 3HauuTeNbHOE BAUAHME Ha ObICTpo-
Zenicteue 1 3¢ deKTMBHOCTb BeG-pecypcoB. Ha ocHoBe aHa-
nun3a astopos [1.A. [IBopAKa BblAeNieHbl KNtoyeBble Hanpas-
neHua onTuMmnsauum [6]:

— onTumusaumna obbema faHHbIX — YMEHbLUEHME pas-
Mepa ¢balfioB Kofa U MefVaKOHTeHTa Mo3BonsAet
CHU3UTb BpemA 3arpy3kn Ha 20-40 %, 4To, NO MHe-
HWIO aBTOPOB, MOMIOXKUTENbHO BAUAET Ha MOMb30-
BaTeNIbCKOE BOCMPUATUE CKOPOCTM pPaboTbl Be6-
NPUNOXEHWUI;

— MeXaHM3Mbl K3LWMPOBAHNA — HACTPOMKa MOBTOPHO-
ro UCMoNb30BaHUA paHee 3arpyeHHblX PecypcoB
Cnoco6CTBYET yCKOPEHNIO 3arpy3Ku cTpaHmL o 70 %
NP NOBTOPHbIX MOCELLEHUAX, YTO CYLLECTBEHHO MNO-
BblLIAeT yA06CTBO B3aMOLENCTBUA C NnaTtGopmo;

— KCnonb3oBaHue ceTeln aocTaBKkU KoHTeHTa (CDN) —
pacnpegeneHne gaHHbix no cepsepam CDN cokpa-
LaeT BpeMs OTKJIMKa AnA nosib3oBaTesiell, 0co6eHHO
HaxO[ALWMXCA B yAaNIeHHbIX PernoHax, 4to, no oueH-
Ke aBTOPOB, ycKopseT 3arpy3Ky Ha 50-60 %;

— ACUHXPOHHaA 3arpy3ka 1 AMHaMMnyeckoe npepacras-
NeHve HdaHHbIX — BHeApeHMe MEeXaHW3MOB aCWH-
XPOHHOW 3arpy3Kun 1 AUHAMUYECKOrO OTObpaXkeHWsA
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KOHTEHTa COKpallaeT BpeMsA 0 MOSHOM NHTEPaKTMB-
HoCTK Ha 30-50 %, obecneunBas, MO MHEHWIO aBTO-
poB, 60s1ee NNaBHbIN NONb30BATENIbCKUI OMbIT;

— BbIOOP apXMTEKTYPHOTO peLleHns — aHanmn3 pasnmy-
HbIX apXWUTEKTYp MOKasaj, YTO CepBepHbI peHae-
puvHT (SSR) no3BonsAeT 4O06UTbCS MEHbLLETO BPEMEHM
NepBUYHON 3arpy3ku, TOraa Kak MUKPOCEPBUCHaA
Mofesnb, NO OLeHKe aBTOpPOB, obnagaeT npenmyLle-
CTBaMM B F’MOKOCTM 1 MaclWITabupyemocTu.

Mo pe3ynbraTy aHanuMs3a aBTOPOM YCTaHOBJIEHO,
UTO [OCTVXKEHVe BbICOKON MPOU3BOAUTENBHOCTM Beb-
NPUNoXKeHun TpebyeT CUCTEMHOTO NOAXOAA, BKIOYAIOLLEro
onTYMasibHOE COYeTaHue CTpaTernii C yyeTom OCO6eHHO-
CTell KOHKpeTHoro npoekTa. H.B. JlTormHoBon otmeuaert, uto
Bbl6Op Havbonee 3G eKTUBHbBIX UHCTPYMEHTOB U METOAMK,
apanTMpoBaHHbIX K creunduryecknm TpeboBaHMAM, ABNA-
eTca onpegenaWwmnm GakTopom YCrelwHon onTuMm3aumm
[7]. Danee npefcTaBneHbl pesynbTaThl Pa3paboTky aBTOPOM
HacToALlel cTaTby Tabn. 1, B KOTOPOW OTPaXKeHbI KNoueBble
MeTO/bl NOBbILIEHUA NPON3BOAUTENIbHOCTU MHTEPHET-NJIAT-
dopm B 2025 rogy, a TakxKe UX BANAHME Ha CKOPOCTb 3arpys-
KW 1 Nonb3oBaTenbCKnii onbIT. MaTepuansl B Tabnuue npea-
cTaBnAeT cobol pe3ynbTaT CTPYKTYpUpOBaHHOTO o63opa

Tabnuua 1.
OCHOBHble MeTOA bl MOBbILLEHNA MPOV3BOANTENIbHOCTY
nHTepHeT-nnatdopm B 2025 roay

0upaemblit Bnunanue
MeTop, .
MpUpOCT NpoM3- | Ha NoNb30BaTeNbCKMiA
ONTUMM3aLNM
BOJVUTENbHOCTY onbIT
OnTuMmn3aums 06b- CHuKeHue BpemeHm
€Ma JlaHHbIX (CkaTne 3arpy3Ku, NoBblLLe-
1| evamauisix( 20-40 % Py
daiinoB Koaa, u30- Hue yno6cTBa pabotbl
OpaeHuit, Bueo) C caintom
YcKopeHue noBTOPHbIX
Acnonb3oBanune -
2 | MexaHu3MOB K3LUK- Jlo 70 % Py p g
CHIKEHWe Harpy3Ki
poBaHuA
Ha cepsep
MoBbiLeHue foctyn-
Pa3BeptbiBaHue HOCTN KOHTEHTa ANs
3 P 50-60 % i
KoHTeHTa yepe3 (DN nonb3oBareneii B yaa-
NEHHbIX PervoHax
BHenpeHue acun- Ynyuwenne Boc-
XPOHHOIA 3arpy3Kku NpUATUA CKOPOCTY 3a-
4 | 1 anHaMnyeckoro 30-50 % TPY3Ku, COKpaLLeHue
npeacTaBnenua BpemeHU 10 NOHO
KOHTEHTA NHTEPaKTMBHOCTU
. | Pa3nnuaetca OnTumu3aumsa 6anaH-
Bbibop 3¢ dekTnBHOIA
B 3aBUCUMOCTH (a Mexay CopocTbio
5 | apxutektypbl (SSR,
ot npoekTa (o1 10 | 3arpy3Ku 1 MacluTa-
MUKPOCEPBMCbI) N
1050 %) 6bupyemocTbo

K/toueBbIX METOA0B, HAaMpPaBEHHbIX Ha MOBbILLIEHKE NPOU3-
BOAMTENIbHOCTM MHTepHeT-Nnatdopm B 2025 roay. B Helr oT-
paXkeHbl OCHOBHbIE NOAXOAbl K ONTUMM3aLnK, UX BAUSAHUE
Ha CKOPOCTb 3arpy3Ku 1 Nonb30BaTeNbCKMI OMbIT. [JaHHble
B TabnuLie No3BONAIOT OLEHNUTb 3PEKTUBHOCTb Pa3fINUHbIX
TEXHONOMNI 1 onpefenuTb Hanbonee NOAXOAALME peLle-
HUA ONsi KOHKPETHbIX BEG-MPOEKTOB C YYeTOM MX crieyndu-
K1 1 TpeboBaHUN.

AHaNN3 pe3yAbTaToB NCCAEAOBaHWS

B pesynbrate npoBefeHHOro aHanmM3a aBTOPOM HacTo-
AWEeN CTaTbM YCTAaHOBJIEHO, UYTO Mpouecc OoNnNTUMMU3aLmmn
BeO-NPUNOXKeHNA NpefcTaBnfaeT CcobOM MHOrOC/IONHY0
3apjauvy, Tpebyiollylo KommniekcHoro nopxoga. Mepsoe —
3TO ynyulleHne Npon3BOAUTENbHOCTU NHTEPHET-PECYPCOB
onpegenaeTca B3aMMOLENCTBMEM Pa3fINYHbIX METOLOB
YCKOPEHMWA 3arpy3Kkun CTpaHuL, YTo nogyepKrBaeT Heobxo-
ANMOCTb UX MHTErpnupoBaHHOro npuMeHeHusa. o mHeHuto
aBTOPA, K/OYEBLIM aCNEKTOM NOBbIWEeHUA 3GGEeKTUBHOCTY
BeO-NPUNIOXKEHNI ABAAETCA HEe U30JIMPOBAHHOE MCMOJIb30-
BaHMe OTAENIbHbIX TEXHOJNIOMUM, @ UX COrnacoBaHHOE coye-
TaHuWe. B xope aHanusa BblAABNIEHO, YTO KOMOMHMPOBAHHOE
NprYIMeHeHne MeToA0B ONTUMM3ALMN, BKIIOYAA CKaTue gax-
HbIX, MEXaHM3MbI K3LWMPOBAHWA N CETU [OCTaBKU KOHTEHTa
(CDN), moxkeT obecneunBaTb NPUPOCT CKOPOCTU 3arpy3Ku
[0 60-80 % B 3aBMCMMOCTU OT apXUTEKTYpPbl Beb-pecypca
1 XapaKTepa KOHTEHTa.

BTopoe — ynyulueHve nonb3oBaTeNibckoro onbiTa. CKo-
POCTb OTKJIMKA VHTEPHET-PECYPCOB OKA3bIBAET 3HAUUTESb-
Hoe BNWsAHME Ha noBefeHve nonb3osaTenei. Mo oueHke
aBTOpPa, YMeHbLUEHVEe BPEMEHN 3arpy3Kkmn cTpaHuL Ha 1 ce-
KyHZy CMOCOGHO MOBbLICUTb KO3GPULIMEHT yaep»aHuUsa ay-
autopun Ha 5-10 %, a 3apep>kKa B 3 CeKyHAbl yBENMUYMBaET
BEPOATHOCTb OTKa3a OT B3aVMOLENCTBNA C CalnToM Ha 32 %.
3TV faHHblE NOATBEPXKAAOT, YUTO MHBECTULMV B NMOBbILWEHWE
NPOV3BOAUTENIBHOCTU ABAAIOTCA HEOTHEMJIEMOW YaCTbio
CTpaTerMmn MoBbIWEHUS YAOBNETBOPEHHOCTU MOJib30OBaTe-
nen.

TpeTbe — BNUAHME Ha KtoueBble 63HeC-MeTPUKU. Pe-
3ynbTaTbl aHanM3a CBUMAETENbCTBYIOT O TOM, YTO BbICOKaA
CKOPOCTb 3arpy3Ku BeO-MPUIIOKEHN OKa3blBaeT MOSOXKN-
TeNbHOE BAVAHNE Ha KOMMepYecKune nokasatenn [8]. B vact-
HOCTW, yNy4ylleHre BpeMeHN OTKAnKa cTpaHuy Ha 100 mun-
NNCEKYHS CNOCO6HO yBenmunTb Ko3ddULMEHT KOHBEPCUN
Ha 7 %, a CHUXeHMe BPpeMeHU 3arpy3Kku € 3 1o 2 ceKyH MO-
»KeT NOBbICUTb BUANMOCTb pecypca B MOMCKOBbIX CUCTeMaXx
Ha 10-15 %. [laHHbIN daKTop ABMSETCA KPUTUYECKN BaXK-
HbIM O51A KOMMAHWUI, OPUEHTUPOBAHHbBIX Ha POCT OHManH-
ayaUTOPU 1 NMOBbILLEHNE KOHKYPEHTOCMOCOOHOCTU.

B npopomkeHve BbllleCKa3aHHOrO MepPCrneKTBbI Aalb-
HeMWNX WCCNenoBaHnin B obnactu onTMMu3auum Be6-
NPUIOXEHNI CBA3aHbl C BHEAPEHVEM HOBbIX NMPOTOKOJOB
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UHOOPMATUKA, BbIYUCITUTEJIDHAA TEXHUKA U YTIPABJIEHUE

nepepayn AaHHbIX, Taknx Kak HTTP/3, n pacwmpeHnem
MCMOJMIb30BaHNA afrOpUTMOB afaNTVBHOIO PEeHAEepVHra.
o MHeHWI0 aBTOPa, MPUMEHEHME STUX TEXHONOMMIA CNOCO6-
HO [OMOJIHNTENIbHO COKPATUTb 3aflepKKy 3arpy3ku Ha 20—
30 %, obecneunBan 6onee crabunbHoe GYHKLMOHUPOBA-
H/e Beb-pecypcoB B YC/IOBMAX M3MEHAILENCcA ceTeBon
nHdpacTpyKTypbl [9]. Ha ocHOBE U3NOXEHHOr0 MOXHO 3a-
KIOUNTb, YTO KOMMJIEKCHBI MOAXOA K ONTUMM3ALMN UHTEP-
HeT-nnatGopm ABNAETCA pewalowmnm pakTopom nx sdpdek-
TUBHOCTHU, BNMAS KAaK HA MOJIb30BATENIbCKUN OMbIT, TakK U Ha
6usHec-meTpukn. [anbHelnume nuccnefoBaHUA B JaHHOWN
061acTV NPefCTaBNAAT 3HAUNTENbHbIN MHTEPEC AM1S Pa3Bu-
™A LMPPOBLIX TEXHONOMMI 1 obecneyeHns CTabunbHOCTH
paboTbl MHTEPHET-PECYPCOB.

BbiBOALI

Pesynbrathl npoBefAeHHOro aHanusa MnOATBEPKAALOT,
yto obecrneyeHne BbICOKOW MPOM3BOAUTENBHOCTM Be6-
NPUNOXKEHWUI NpefCcTaBnAeT COOOM CIIOXKHYIO M MHOTOrpaH-
Hyl0 3afauy, TpeObyioLlylo CUCTEMHOrO Moaxofa W MOCTO-
AHHOIO KOHTPONA 3a AUHAMUKOW M3MEHEHUI B LUPPOBOIA
cpepne Ha momeHT 2025 ropa. [laHHble NMpUBEAEHHOrO UC-
cnefloBaHNA MOTYT CITYXKUTb OPUEHTUPOM A1A pa3pabdboTuu-
KOB 1 BNagesnbLeB NHTePHEeT-pecypCcoB, COQENCTBYA UX yCU-
NIMAM MO COBEPLUEHCTBOBAHWIO MOJIb30BaTENbCKOrO OnMbiTa
N YKPEMNEHNIO KOHKYPEHTHbIX NO3nuni. AHan13 nokasarn,
YTO ONTMMU3ALMA BEO-NPUNOXKEHUI He ABNAETCA Pa30BbIM
MepPONpUATAEM, a NPEACTABNAET COOOM HEMPEPbIBHbIN MPO-

Liecc, BKNIOYAOLWMI MOHUTOPUHT, TECTUPOBaHWe 1 aganTa-
LM K M3MEHAOLMMCA YCNOBUAM GYHKLMOHNPOBaHNA CeTU
1 NONb30BaTENbCKUM OXMAAHUAM. [TpefcTaBneHHble B pa-
60Te pe3ynbTaThl COAEPXKAT 3HAUNMbIE MPAKTUYECKME PEKO-
MeHAauumM Ana cneumanncToBs, 3aHMMalWmMxca paspabot-
KON M MOAEepHM3aumen NHTePHeT-pecypcoB, CTUMYNNPYA
X K MOWNCKY MHHOBALMOHHbIX pelleHnin Ana AOCTUXKEeHMWA
BbICOKOW NPON3BOANTENBHOCTA U NOBbILIEHNA YOOBIETBO-
PEHHOCTU Nonb3oBaTenen.

BekTop pganbHenwmnx nccnegoBaHuin B JaHHOM obnactu
npegnonaraeT pa3paboTKy 1 BHeAPEHVE HOBbIX TEXHONO-
T4, HANPaBJIEHHbIX HA MOBbILLEHNE CKOPOCTN U CTabUTbHO-
cTn Beb-pecypcoB. B yacTHOCTW, NepCcnekT1BHbIM Hamnpas-
NeHVeMm ABNAETCA MHTerpaumsa nepenoBbix METOAOB CXKaTuhA
JaHHbIX, NPUMEHEHWE NPOTOKONOB HOBOIrO NOKoNeHWA (Ta-
Knx Kak HTTP/3), a Tak»e ncnonb3oBaHMe afanTUBHbIX a-
ropuTMOB pPeHAEPUHra. DT Mepbl CMOCOOHbI 3HAUNTENIBHO
NoBbICUTb 3PHEKTUBHOCTb LIUPPOBLIX CEPBUCOB, 0becHe-
YrBas MX LUMPOKYIO AOCTYNHOCTb U YA06CTBO MCMONb30Ba-
Hus. Kak UTor, 4OCTVXKeHWE BbICOKOW NPOU3BOAUTENBHOCTA
BEO-NPUIOXKEHNI OCTaeTCcA aKTyaslbHOW 3afaven, Tpeoby-
foLel KOMMIEKCHOrO NOAXOAA U MOCTOAHHOIO COBEPLUEH-
CTBOBaHMA METOA4OB ONTUMM3aunn. JanbHenwne nccnego-
BaHUs B AaHHOW cdepe cnocobHbl BHECTU CYLIECTBEHHDIN
BKNaj B Pa3BUTME MHTEPHET-TEXHONOIMI, CNocobcTByA Mno-
BbILUEHMIO CKOPOCTY, JOCTYMHOCTM 1 yaobcTBa undposoro
B3aMMOJENCTBUA.
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