AHaJIN3 NCTOYHUKOB NH(pOpMauuu 1o teme «Bed-TexHOJI0THI»

Crarnueckne BeO-caiiThbl. ApXUTEKTYPHBIH maTTepH Jamstack

Crarndueckue caiTol. Pa3auuusa cTaTHueCcKHX U JMHAMHYECKHX CAliTOB

Cratuueckuii BeOG-callT — 3TO CailT, KOTOPBI COCTOUT M3 CTATUYHBIX
HTML-ctpanun. OH MOXeT coaep>KaTh H300pa)KeHUus, ayauo U BHUAEO U
BKJTIOYATH Apyrue daiinsl [1, 2].

OCHOBHBIM OTJIMYHMEM CTATHUYECKOTO caiiTa OT AMHAMUYECKOTO SIBIISICTCS
MPUHITUI TEHEparuy CTpaHuIbl. Ha nuHaMudecknx caiTaxX OHa MPOHMCXOIHT
HEMOCPEICTBEHHO MOCJIE MOJIYYEHHUS 3apoca OT MOJIb30BaTENs U €ro 00paboTKH
cepsepom [1].

OCOOEHHOCTBIO CTATUYECKUX CAMTOB SIBISETCS pa3MEUICHHE TOTOBBIX
HTML-ctpanun u npyrux ¢aiino. ['eneparust CTpaHuil MPOU3BOIUTCS 3apaHee.
CepBep 0TaéT KIMECHTY TOTOBBIE (aitisl [1, 3].

CraTtuueckue caiThl MOKa3bIBAIOT BHICOKYIO CKOPOCTh 3arPy3KH CTPAHUIL U
SBJISIOTCS OoJiee OE30MacHBIMHU 10 CPaBHEHUIO ¢ TUHaMudeckumu [1, 3].

Cratuueckuil callT MOXET ObITh MHTEPAKTUBHBIM 32 CUET UCIOJIb30BaHUS
BO3MOYKHOCTE#H JavaScript Ha cropone kinuenra [1, 4]. Bo3moxkna uHTErpanus ¢

BHenHUMH cepBucamu u API [5].

I'enepaTopbl cTaTHYECKUX CAUTOB

B coBpeMeHHO# pa3paboTKe CTaTUYECKHE CANUTBI CO3/IAI0TCS C MOMOIIBIO
IE€HEePaTOPOB CTATUYECKUX CAUTOB.

['eHeparop cTaTtM4eCcKUX CAMTOB — 3TO HMHCTPYMEHT, KOTOPBIA CO3HAET
MOJTHOLICHHBIN cTaTnueckuit HTML-caiiT Ha 0CHOBE MCXOJIHBIX JaHHBIX U Ha0opa
ma6soHoB. OH aBTOMaTU3UPYET 3ajady KOAUPOBAHUS OTIEIbHBIX CTPaHUIl U
3apaHee TOTOBUT uX s mnoJb3oBarened. Ilockonbky HTML-cTpanuis:

NpeBAPUTEIILHO CO3/IaHbl, OHU MOTYT OY€Hb OBICTPO 3arpysxathcs [2, 6].



OCHOBHBIMU TEXHOJIOTUSIMA UM KOMIIOHEHTaMH, TPUMEHSICMBIMH B
OOJIBIIMHCTBE TCHEPATOPOB, ABJAIOTCA Mmadmonu3aTop (template engine), s3bik
pasmetku (Hampumep, Markdown), wmeramannbsie (metadata) w ocHoBHas
undopmarnus (front matter) [3, 4].

JUist onpenesieHrss METaJaHHbIX CTpPaHUL] MCHOJb3YIOTCS s3biku YAML,
TOML wu JSON. OcuHoBHas wuHbpopmarus (front matter) — 310
CTPYKTYpPHUPOBaHHBIC JaHHBIC, KOTOPBIC OTMIMCHIBAIOT MJIM OMPEIEIISIOT aTPUOYTHI
CTpaHUIbl. DTH JaHHBIE OOBIYHO HAXOJMSTCS B Hauaje Jro00ro AaHHoro (aitna
coaepxumoro [4, 7].

CTpaHHIIBI OMUCHIBAIOTCS C HUCIIOJIE30BAHUEM TaKUX SI3BIKOB PA3METKH, KaK
Markdown, reStructuredText, AsciiDoc u np. [8, 9]

['eHepaTOphl CTATHYECKUX CAWTOB, KaK MPABUIIO, HE UMEIOT IpayUuecKoro
uHTep(deiica: yrpaBieHne OCYIECTBISIETCS C TOMOIIBI0 HHTEpdeiica KoMaHTHON
CTPOKH, YTO JIe/IaeT JJaHHbIC HHCTPYMEHTBI OPUEHTHPOBAHHBIMUA Ha TEXHUYCCKH
MOJITOTOBJICHHBIX TMONb30BaTeniell. OgHako HabOp KOMaHI, MPEeIOCTABISICMBIN
POTrPaMMOM-TEHEPATOPOM, TIPH HAIWYUU  JOCTATOYHOM JOKYMCHTAIHH
MO3BOJISIET OCYIIECTBIISATh HACTPONKY COOpKM U paboTarh C cailtom 0e3
3HAYHUTENBHBIX 3aTpyaHenwui [10].

DYHKITMOHAJ TCHEPATOPOB CTATHUYECKUX CATOB MOXKET OBITh PaCIIMPEH 3a
CuéT MCIOJB30BaHUS TUIAarMHOB U Mmoxyieu [4, 7, 10]. Hanpuwmep, B Eleventy
MO>XHO HCIIOJIb30BaTh TUIATUH IS ONTHMHU3AlMA W HW3MEHECHHS pa3Mepa
M300pKEHUI W HCIOJb30BaTh OeccepBepHbie (DYHKIMHM IS CO3MaHUS
JTUHAMHYCCKHUX CTPaHUII.

CymiecTByeT OOJBIIOE KOJMMYECTBO TEHEPATOPOB CTATUYECKUX CANHTOB
[5, 8]. Hukutunckoit B. M. u I'ocynapesbim U. b. npenioxkena knaccuduxarms
UHCTPYMCHTOB Te€HEpaIlMi. ABTOPBI OTMEYAIOT, YTO OHA MOXKET CIYXKHUTh
OCHOBOM IS TIEPBUYHOTO BBEIOOpA MHCTPYMEHTA MCXOJSI U3 HYKJ KOHKPETHOTO
npoekra [10].

B kmaccupukanmoHHONW KaTeropum <«SI3BIK W IKOCHCTEMa» aBTOPHI

BBIJICIISIFOT T€HEPATOPbI, HAITMCaHHbBIe Ha JavaSCript u reHepaTopbl, HATMCAHHBIC



Ha Jpyrux s3bikax. WHCTpyMEHTBI MEpBOM TpyINIlbl OPUEHTUPOBAHBI HA
pa3paboTKy CaMTOB C MCMOJIb30BaHUEM (peHMBOpPKOB, Takux kak React u Vue.
WHCTpyMEHTBI  BTOpPOW  TPYyNmbl  00JAAarOT  OCOOEHHOCTAMH, KOTOpPBIE
00YCJIOBJICHBI KOHKPETHBIM sI3bIKOM | 3KkocucTeMoii [10]. Hanpumep, reneparop
Hugo ucnons3yeT 1361k madioHoB Go [7].

Taxke MOKHO BBIJICIUTHh T€HEPATOPHI OOIIEr0 Ha3HAYEHUS U TEHEPATOPHI
JNOKyMeHTanuu. WHCTpyMEeHTBhl TMepBOM TPYMIbl IO3BOJSIOT  pa3MeniaTh
Pa3HOPOIHYIO HHPOPMAIIHIO U OTIPEACIIATH M00YI0 CTPYKTYPY CaiiTa, B TO BpeMs
KaK MHCTPYMEHTbI BTOPOU IPYIIIbl CHOCOOCTBYIOT pa3MEIICHUIO HHPOpMAIH B
OJTHOPOIHOM (hopme ¢ onpeneaéHHoi cTpykrypoii [9]. K uHcTpyMeHTam repBoi
rpymibl oTHOCsTCs, Hanpumep, Hugo, Pelican, Lektor, Jekyll, k uactpymenTam

BTopoii rpymmsl — MkDocs, Docsify, DocFX u ap.

Oobj1acTy IpUMEHEHMSI CTATUYECKUX CAUTOB

AKTyanbHBIM SIBISIETCS BOIPOC IPUMEHUMOCTH I'€HEPATOPOB CTATHYECKUX
cailToB 1)1 pa3pabOTKH peCcypCcoB pa3IUYHbIX THUIIOB.

OtMmeuaeTcs, 4TO B pOCCUHCKON JTUTEPATYpe Mo 00pallaeTcss BHUMaHUE
Ha OJTHO3HAYHBIEC [TPEUMYILECTBA CTATHYECKUX CAUTOB, HEJOCTATOYHO ONMUCAHBI
npuMepbl pabOTbl C HUMHU M HE BBIACIEHBl CHUTyallud, TJ€ HMCIOJIb30BAHHE
CTaTUYECKUX CANTOB HE TOJBKO OMPABAAHO, HO U MPEANOYTUTEIBHO; OCHOBHOE
BHHMAaHHE MO-TIPEKHEMY yaessieTcsl paboTe ¢ JMHAMUYeCKUMU BeO-caiiTamu [1].

B. Berdah cuuraer, 4ro npuMeHeHHE TUHAMHYECKUX CAWTOB HE SIBJISICTCS
OIpaBAAHHBIM B OOJIBIIOM KOJIMYeCcTBe ciayyaeB. OH OTMEYAET, 4TO MPUMEHEHHUE
CTaTUYECKOr0 CaiTa 3HAYUTEIBHO CHMXKAET UCIIOJIb30BAHUE PECYPCOB KaK IS
cepBepa, Tak u s mosb3oBarens [11].

Huxkutunckas B. M., Cokypenko FO. A., 'ocynapes U. b. ormeuarot, 4to
oO11el XapaKTEpPUCTUKONW PEeCypcoB, pa3padOTKa KOTOPHIX B BHUJIE€ CTATUYECKUX
CaliTOB MOXET OBbIThb MNPEANOYTHTEIbHOW, SBISETCS OpUEHTAIMs Ha
npenocTaBlieHue HHGOPMALUK TOJb30BATENI0 M CPaBHUTEIBHOE HEYACTOe

oOHOBIIeHHE coaepkumoro [1].



['eneparopbl cTaTUYECKUX BEO-CalTOB 11€71€CO00pa3HO MCIOIb30BATh IS
pa3paboOTKU BJIEKTPOHHBIX 00pPA30BATENLHBIX PECYPCOB, MPEIOCTABISIOMINX
CIpaBOYHBIE MaTepuabl [9].

['eneparopbl cTaTHUECKUX CAaWTOB MOKHO HCIIOJNB30BaTh JJI CO3JaHUS
Be0-CalTOB JIJIS pa3MEIICHIS Hay9IHbIX HJIM 00pa30BaTeIbHBIX IMyOauKkanuii [12].

Hcnonb30oBaHre CTaTUUECKUX CANTOB JJI CO3/IaHUSI CAaiTOB OMOJIUOTEK U
nyOJMKAIIMKU AJIEKTPOHHBIX MATEPHAJIOB SIBJISETCS KOMIIOHEHTOM METOJ0JIOTHH
Lib-Static [13].

CylecTBYIOT ClIEIUAIU3UPOBAHHBIE UHCTPYMEHTHI, ODUEHTHUPOBAHHBIE HA
pa3paboTKy JJIEKTPOHHBIX O0pa3oBaTeNbHBIX pecypcoB. [Iporpamma s
CO3/IJaHUSI ~ CTAaTUYECKUX  CaWTOB  DJIEKTPOHHBIX  Yy4e€OHO-METOIUYECKHUX
KOMILIEKCOB (aBTOop — TuxoHoB A. W.) mpegHasHaueHa JUisl IIpenoAaBaTesicd u
CIEIUAIIMCTOB, pa3pabaThIBAIONIMX 3JIEKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI
(D0P) u sanexkTpoHHble yueOHO-MeToandeckue koMmruiekeol (OYMK). [Tporpamma
MO3BOJISIET OTMIEPATUBHO COOPATh U3 PA3HOPOJHOTO KOHTEHTA (TEKCTOBBIE (haiina,
nzoopaxenus, HTML-, PDF- ¢aiinbl, Bugeoknumns) OYMK B Busie craTuueckux
CaliTOB, C KOTOPHIMU MOXHO pabOTaTh KaK Ha JIOKAJbHOM KOMIIBIOTEPE, TaK U

nyOJMKoBaTh Ha BeO-cepBepe B HTepHeTe [14].

CucremMbl KOHTPOJISI BepcHid

Pa3zpabortka CTaTUYECKOTIO cauTa MOKET MIPOU3BOIUTHCS
C HCIIOJIb30BAaHKEM CHCTEMbI KOHTpoJIs Bepcuid. B. Berdah Beigenser cinemyromue
npeuMyIecTBa npuMeneHus: penosuropus GitHub kak cucremsr ynpasiaenus
coaepxkumMbIM [15]:

— MPOCTOE YIPABJICHUE MPABAMHU JI0CTYMa MOJIb30BATEIIEH;

— JIOTUKA PA3JEIICHUSI BETOK PEIO3UTOPUS — BETKH UCIIOJIb3YIOTCS IS
Pa3HBIX LIETIEH;

— UCTOpUS W3MEHEHUsSI (aloB — MOXHO IMOCMOTPETh HCTOPHUIO
n3MeHeHUs (aiiya U CpaBHUTH JIBE BEPCUH;

- OTCYTCTBHUC H€06XO,Z[I/IMOCTI/I H&CTpOﬁKPI.



Hcnonp30BaHnE CHUCTEMBI KOHTPOJIA BepCI/Iﬁ oOecrneuynBaeT BO3MOKHOCTD

COBMECTHO# paboTel Haj caiitom [3, 9, 13, 15].

ApXuTeKTYypHbI nmarrepn Jamstack

OparM #X CcHocoO0B pa3pabOTKH CTAaTHYECKUX BEO-CAWTOB SBISICTCS
Jamstack.

Jamstack — »aTo coBpemeHHas apxuTekTypa (apXUTEKTypHBIN ATTEPH) BEO-
pa3paboTKu, OCHOBAaHHAs HAa KIIMEHTCKOM JavaScript, MOBTOPHO MCIOJIb3yEeMbIX
API u npenBapuTENbHO CO3MAHHOM pa3MeETKE. JTO MOAXOM, KOTOPBIA OTAEISET
ypoBeHb HHTep(eiica OT JaHHBIX U OM3HEC-TOTUKH [5, 8, 16].

[MTpumenenne Jamstack mo3BonsieT MUHUMH3UpPOBATH pPAcXOIbl Ha
oOciyxuBaHue canra [7].

Jamstack o6o3nauaer [16, 17]:

— J — JavaScript — s3bIK IpOrpaMMHUPOBaHHUS, KOTOPBIA UCIIOIB3YETCS
JUTs pa3pabOTKU BEO-TIPUIIOKECHHUM,

— A — APl (Application Programming Interface, wunrtepdeiic
MPUKJIATHOTO TPOTPAMMHUPOBAHUS) — CHIOCO0 MOMYYSHHs TaHHBIX U3 BHEIIHUX
CEpBUCOB,

— M — Markup (pa3merka) — kox pasmetku (HTML) u kackamHbie
ta0ymiel ctuieit (CSS).

BaxxapiMu KoMmoHeHTamu Jamstack sBisiroTcs cucTeMa  yrpaBlICHHS
coaepkuMbiM (Content management system), reHepaTop CTaTHUYECKHX CaHTOB
(static site generator), cucrema myOaUKaIMK caiTa. BBIACIAIOTCS Clieayromme
ocobenHocTH npuMeneHust Jamstack [16]:

— CKOPOCTb 3arpy3Ku CTPAHHUIL;

— CTaOMJIBHOCTh — OOecreyrBaeTcsl 3a CU€T OTCYTCTBHUSI BHELIHUX
3aBUCHUMOCTEH,

— MacImTabupyeMOCTh — CTOUMOCTh MacIITaOMpOBaHUs BeO-caiiTa uiun
npuiiokeHus: Jamstack 3HAUUTETHHO HUKE MO CPaBHEHHIO C BeO-CaTOM WITU

IMPHUIIOKECHHUEM Ha OCHOBC 0a3ml JaHHBIX



— 0e30macHOCTh — 00€ecreunBaeTcsl 3a CYET OTCYTCTBUS CEPBEPHOMU
4acTH, OTCYTCTBHS oOpallieHus K 6a3aM JaHHBIM.

AKIIEHT JlefaeTcs Ha MaKCUMaJIbHYI0 aOCTpaKIMIO CEpPBEPHOI YacTu BeO-
caliTa OT KJIMeHTCKOM. CepBepHast 4acTh MEPECTAET CYLIECTBOBATH B IPUBBIYHOM
IIOHMMAaHWU U npenocrasisiercs yepe3 APl ot ctoponnnx cepsucos. Enie onHa
xapakrepuctuka JAM-NPWIOKEHUN — 3TO MOIYJBHOCTB: KaXIbIM MPOEKT
coOupaeTcsi UHIUBUAYAJIbHO U TOJIBKO M3 HEOOXOJMMBIX KOMIIOHEHTOB, a MpHU
pacMpeHny PYyHKIMOHAIBHOCTU JIPYTMe KOMIIOHEHTHI JIETKO MOJIKIIFOUAOTCS K

cucreme [1].

[y0oukanus cTaTH4eCKUX Bed-CcaToB

CyumiecTtByeT OOJBIIOE KOJIMYECTBO IIAaTGOpM A pa3MEICHUs
cTaTH4YeCKuX BeO-caiitos [5, 9, 18]:

— Be0-XOCTHHTH,

— BHPTYyaJbHBIE CEPBEPHI,

— CDN (content delivery network),

oOsaunbie maTdopmser (Heroku, Netlify),

— cnenuansHbie cepBuchl (GitHub Pages).

ABToMaTu3anuss COOPKH W NyOJUKAIMM  CTAaTHYECKMX  CalTOB
IPOU3BOIUTCS C IIOMOIIBIO HMHCTPYMEHTOB HENMPEPHIBHON MHTErpallMi U
HenpepbiBHOTO pas3BépreiBanus [19]. K Hum otHOcsaTcs, mampumep, GitHub
Actions, GitLab CI/CD.

S. W Harden omnuceiBaet 6e3omnacHoe ucroiibzoBanue GitHub Actions ms
COOpKH CTAaTHYECKOrO caiTa ¢ momoIinpio HUQO u pa3BEPTHIBAHUS C TTOMOIILIO
SSH 6e3 ucnonp30BaHus CTOPOHHUX 3aBUcUMocTel [19].

[Tpumenenne cetu moctaBku coaepxkumoro (CDN) mo3BosisieT CHU3UTH
BpEMsI 3arpy3KH CTPAHHUIBI M 00CCIIEYMBAET BO3MOXKHOCTh MacIITaOUPOBAHUS B

3aBUCUMOCTH OT Harpy3ku [20].
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