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AHHOTaums. B ycrioBusix CTPEMUTENBHOTO YCINOXHEHUS pa3paboTky NporpaMmMHoro obecneveHust aBTomaTnaLums CTaHOBUTCS OGbEKTUBHOM
HeobXxoauMocCTblo. B cTaTbe aHamMsupyloTCst KIOYEBbIE HanpaBrieHWsl, WHCTPYMEHTHI U YMpaBIIeHYECKWE acnekTbl aBToMaTtu3aumu
*usHeHHoro uukna MO. Ocoboe BHMMaHWe yaensieTcs UHTerpaumm TEXHOMOMMIA CKYCCTBEHHOTO MHTENMeKTa kak HOBOMY 3Tany 3BOMioLmu,
NPUBOASTCS KONMUYECTBEHHbIE OLIEHKN MX adhdeKkTMBHOCTU. OTpaxkeH OnbIT BHEAPEHUS aBToMaTusaumm B benapycu.

CoBpeMeHHast nHaycTpmsa pa3paboTkmn NporpammHoro obecneveHust ctanknBaeTcs ¢ He06X0AMMOCTbIO
co3flaBaTb CHOXHble W (PYHKUMOHANbHO HaCbIWEHHbIE MNPOAYKTbl B  MaKCMMarnbHO CXaTble CPOKMW.
TpaguunoHHble pyyHble MeTOAbl ynpaBfeHusi npoueccamMu CTaHOBATCA COepXuBalLWMM akToOpoM: OHU
CHWXaOT NPOAYKTUBHOCTb KOMaHA W YBENMYMBAKOT PUCK OWIMOOK. B OTBET Ha 3TM BbI3OBbI aBTOMaTM3auus
npoLieccoB pas3paboTku BblABUraeTcs Ha NepBbld NMaH Kak yHOaMeHTanbHbI NOOAXOA K MOBbLILEHUIO
ahbheKkTUBHOCTI, KayecTBa 1 NPEeACcKa3yeMoCTU pe3ynbTaToB.

Mopg aBTOmMaTu3aumen paspabotkm [1O noHMMaeTcss MCMOMb3OBaHWE Cneunann3npoBaHHbIX
TEXHOMOrMN, UHCTPYMEHTOB M METOAUK A5 BbINOMIHEHNSI MOBTOPAIOLLMXCS 3a4a4 Ha BCEX 3Tanax XXM3HEHHOro
LMKNa npoaykra, oT HanucaHusa koga [0 pasBepTbiBaHUSA U NOCneaylwero MOHUTOPUHra, ¢ MMHUManNbHbIM
yyactmem 4enoseka [1]. ABTomaTu3aumss oxBaTblBaeT BCe KIOYEBble 3Tanbl CO34aHWs MNPOrpaMmMHOro
obecneyeHus. Kputuyeckn BakHbIMM OONacTsaMU ee NpUMEHEHUS SIBNSIOTCA HenpepbiBHAs MHTerpauus u
poctaBka (CI/CD), aBTomaTtusupylowias cOOpKy, TeCTUPOBaHWE U pa3BepTbiBaHWE MPUITOXKEHUN.
ABTOMaTM3UPOBaHHOE TECTUPOBAHWE C BbIMOMIHEHWEM MOAYMbHbIX, WHTErpaLuUMOHHbIX N PEerpecCUOHHbIX
TECTOB 3HauUTENbHO YCKOPSET MPOBEPKY KavecTBa. YnpaBfneHue KoHUrypauusmu uyepes noaxon
«HpacTpykTypa kak kog» (laC) nossomseT nopgaepxusBaTb cpedy BbINOMHEHUS B COrNacoBaHHOM
COCTOSIHMM, @ CUCTEMbl MOHUTOPWHra M fnorvpoBaHust obecneumBaoT cbop M aHanmM3 faHHbIX O paboTte
NPUNOXEHU B peanbHOM BpeMEHU, NO3BOSAA ONepaTUBHO pearnpoBaTb Ha cbon.

BHegpeHve aBTOMaTU3auMM daeT NpeumyllecTsBa, MMEKLLMe NpsMoe YrpaBfieHYecKoe 3HayeHue.
CokpalleHne BpeMEHM Ha PYTUHHBIE OnMepauun No3BonseT pas3paboTymkamM (hoKyCuMpoBaTbCA Ha peLleHun
CINOXHbIX TBOPYECKUX 3adad, YTO HanpsiMylo BrMsieT Ha NPOOYKTUBHOCTb M OKYMaemMoCTb WMHBECTULMMN.
AstomaTtusauua CI/CD wu TecTMpOBaHWS 3HAYUTENbHO COKpallaeT UWKN MOCTaBkM  yHKUMOHaNa
none3osatensaMm. MuHMMU3aLmMsa YenoBeyvyeckoro akropa npu BbINOMHEHUM O4HOTUMHBLIX onepauni BegeT K
CHWXEHWIO YMCcna OWMOOK M NOBLILEHMIO CTabWUMbHOCTM NpoAykTa. ABTOMaTU3NPOBaHHbIE MPOLECCHI JIErKo
MaclTabupoBaTtb, U OHU obecneymBalT eanHoobpasve BLINOMHEHNUS 3adad, YTO KPUTUYECKN BaXKHO AN
KpYMHbIX pacnpefeneHHbIx komaHg [2].

CoBpeMeHHbI pbIHOK npeanaraeT WWPOKUIA CNeKTp WMHCTPYMEHTOB ANns aBTomatmsauuu. Cuctemsl
KOHTpOns Bepcur, Takue kak Git, sBMsTCA OCHOBOW ANst yNpaBneHus U3MEHEHUSMU B KOAE U OpraHnsaumm
coBmecTHOM paboTkl. CI/CD-cepBepsbl, Bkntodas Jenkins n GitLab Cl, BeicTynaloT B ponu LeHTparnbHOro 3BeHa
aBTOMaTM3aUM1, KOOPOUHUPYS npoueccbl cOOpku, TECTMPOBaHMS U pas3BepTbiBaHWA. VIHCTPYMEHTbI Ons
TeCcTupoBaHus, Hanpumep Selenium u JUnit, o6ecneunBaloT KOHTPONb kadecTBa koda. KoHTelHepusaums ¢
nomowbto Docker u cuctembl ynpaeneHus KoHTenmHepamu, Takve Kak Kubernetes, nossonsior
CTaHOapTM3upoBaTb Cpedy BbIMOMHEHUS U YNpPOLWAloT pa3BepThbiBaHWE MPUMOXEHUW. YnpasneHue
KoHdurypaumamm Yyepes Ansible un Terraform no3songeT aBTomaTnyecku HacTpamBaTb CEPBEPbLI U YNPaBnsATh
WH(ppacTpykTypou [3].

B Pecny6nuvke benapycb akTMBHO pa3BUBAlOTCHA NpoLlecChl aBToMaTu3auun. Knoyesyo ponb B 3TOM
urpaeTt lNapk Bbicokux TexHonorun (MBT), pe3anaeHTbl KOTOPOro Cneunanu3npyoTcs Ha co3gaHuu peLleHui
Ansi agTomaTmsauum usHeca n paspaboTke nporpaMmmHoro obecneveHusi. KomnaHum-pesngenTsl MNMBT, Takve
kak «MHHOTex ContowHe», ISsoft n «3JIMTCOPT», He Tonbko paspabaTbiBatoT 3akasHoe [0 ans
rnobanbHOro pbiHka, HO 1 BHEAPSIIOT KOMIMMEKCHbIE CUCTEMbI aBTOMATMU3aL MK A58 NIOKanbHbIX NPeanpusaTuii
B cpepax (PUHAHCOB, MPOMbILUNIEHHOCTU U norucTukn. MNMpaeutenscTeoM Pecnybnvku benapycek ogobpeHa
peanusaumsi NUIOTHbIX MPOEKTOB, MPEASIOKEHHbIX KOMMNaHuamMu-pesngeHtamm [BT, 4To  cnyxur
noaTBepXxXaeHveM BaxxHon ponu NMapka B npoasmxeHnn umdpoBon TpaHchopmaunm cTpaHsb [4].

Mpn BbIGOPE WMHCTPYMEHTOB aBTOMaTtM3auun OEenopycckne KOMMaHUM Y4YUTbIBAKOT BOMPOCHI MX
poctynHocTn. Psap 3apybexHbix nnatdopm, Bkmtodas CircleCl n GitLab, BBenu orpaHundeHuss pns
nono3oBatenen uM3 benapycu B COOTBETCTBMM C CaHKUMOHHbIM 3akoHoAaTenbCTBOM. B cBs3M ¢ aTuUM
nokKanbHbIA PbIHOK afanTMpoBancs K HOBbIM YCMOBUSAM: aKTMBHO WCMONb3YHOTCA OTKPbITblE peLUeHuss —
Jenkins, Kubernetes, Ansible, Terraform, Prometheus, Grafana, koTopble He NMeT OrpaHU4EeHUI U yCneLIHO
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npuMeHsoTcs 6enopyccknmn DevOps-nHxeHepamu. Takke HabngaeTcs pocT MHTepeca K OTe4YEeCTBEHHbIM
pa3paboTkam — Hanpumep, nnatgopma DynaApp oT komnaHum SQILSOFT, codveTtatowaa MW n noaxopn 6es
nporpaMMmupoBaHusa  Ansi aBTomatTmM3auum co3gaHns OGusHec-npunoxenun [5]. 3HaumTenbHass 4acTb
DOenopycckoro pbiHka aBTOMaTM3auuM MPUXOAWMTCA Ha BHeAPEeHVWe W adantauuio npoayktoB Ha 0Oase
nnatgopmbl  «1C:lMpegnpuatne», 4Yto 06YCrNOBNEHO HEOOXOAMMOCTLIO  CTPOrOro  COOTBETCTBUS
3aKoHo4aTenbCTBY B 4acTu ByxranTepckoro M HanoroBoro ydveta. Komnawum npegnaraloT KOMMNEKCHbIe
peLleHns no aBToMaTusaumm NponM3BOACTBEHHbIX U yNpaBreHYeckmx npoueccos. Takum obpasom, benapycb
He TOMbKO crnegyeT rnobanbHbIM TpeHaam aBToMaTu3auuu, HO U opMupyeT COBCTBEHHYIO IKCNEPTU3y,
ajanTupys MexayHapoaHble NPakTUKM ¢ y4eToM 6enopycckon cneundgukm.

ABTOMaTM3aumsa He NPOCTO BHEAPSAET NHCTPYMEHTbI, OHa TpaHcopMupyeT ynpasneH4yeckue noaxoasl.
BosHukaeT HeobxoaumocTb B hopmmpoBaHum DevOps-kynbTypbl, CTUPatoLLE rpaHuLbl Mexay pa3paboTkon
1 akcnnyatauyuen. OT1o TpebyeT OT MeHeKMEeHTa nepecMoTpa poren: pa3paboTyvku nonydarT Gonblie
OTBETCTBEHHOCTU 3a SKCMfyaTauuio CBOEro Kofda, a WHXeHepbl Mo 3JKcnryatauuMmM — 3a aBTomaTusaumio
WH(pacCTpyKkTypbl. Heobxoanmbl MHBECTUUMM B OOy4YeHMEe, MOCKOMbKY BHEAPEHWE HOBbIX WMHCTPYMEHTOB
TpebyeT NOCTOAHHOTO MOBLILIEHUS KBanMUKauum kKoMaHabl. BaxxHo nocTteneHHoe BHeApeHWe, Mpu KOTOPOM
ycrnelwHasa aBToMaTu3auus HavyMHaeTCs C aHanu3a NUNOTHbIX MPOEKTOB, a He C oxBaTa BceX MpoLeccoB
ofgHoBpeMeHHo. [nsa  oueHkn addektnBHocTM DevOps-npaktuk  mncnonb3yotca meTpuku DORA,
Nno3BonstoLme 06bEeKTUBHO M3MEPUTL NPON3BOANTENBHOCTbL M CTabUNbHOCTL PaboTbl KOMaHA.

Cnegylowum 3HauuTernbHbIM 3TanoOM B aBTOMaTM3auMmM CTaHOBUTCH MWHTErpaums TEeXHOMOrvmn
WCKYCCTBEHHOrO WHTENneKTa um MawuHHoOro obyyeHus. Ecnu TpaguumoHHas aBToMaTM3auust BbINOMHAET
3apaHee 3agaHHble ckpunTbl, TO WN-cuctembl cnocobHbl obydaTbCs M MPUHUMATL PELUEHUS Ha OCHOBE
aHanusa pfaHHbiX. [MpegukTMBHas aHanuTuKa MnOo3BOMSEeT HeWpoceTsM npeAckasbiBaTb MNOTEHUMarnbHble
OWKMOKN B KOOE U OLEHMBATb PUCKM CpbiBA CPOKOB. VIHTENneKTyanbHoe TeCTUpoBaHWEe OaeT BO3MOXHOCTb
aBTOMATUYECKN TreHepupoBaTb TECTOBblE CLEHapuMM W MpOrHO3upoBaTb, Kakve moaynu Haubonee
noaBepXeHbl ownbkaM nocne MamMeHeHun. ABTOMaTU4YecKkas reHepauus u onTUMu3auus Koga C NMoMoLLbio
COBpeMEHHbIX HelpoceTen, Takmx kak GitHub Copilot, nomoraet paspaboTtynkam cosgaBaTb LWAOMNOHbLI U
dyHKUMN.

WccnepoBanns nogTteepxaatT addektnBHocTb MW B paspabotke 0. CornacHo gaHHbIM Jellyfish
(200 TBIC. pa3paboTuMKoB), KOMMaHWM C BbICOKMM YpoBHEM BHeapeHus W yaBavBaloT MpOMyCKHYHO
CMOCOBHOCTL 3anpoCcoB Ha BKIOYEeHUe koda. [MpupocT NpoayKTMBHOCTM pa3paboTyMKOB COCTaBMASET OKOMNO
10%, a Bpems BXOXXAEHWS B MPOEKT HOBbIX COTPYAHUKOB COKpaTunoch Basoe 3a 2024-2025 rr. [6].

B bBenapycn komnanua Weintek npepgcrasuna WW-nomowHuka Weinbot Ans npombiwneHHon
aBTomaTusauuu. B cdespane 2025 roga pesugeHtamm NBT ctanu 48 HOBbIX KOMNaHWIA, MHOTME U3 KOTOPbIX
crneuunanuaupytotes Ha U [7].

ABTOMaTtm3aumss B ynpaBneHun paspaboTtkon 1O 3BoMOUMOHMPOBanNa OT BCMOMOraTefnbHoOro
WHCTPYMeHTa A0 (pyHOAaMeHTanbHOro npuHumna opraHusauuun tpyga. OHa no3BonsieT He NPOCTO YCKOPSATb
PYTWHHbIE OMNEpaLUUn, HO U KapAMHanbHO MeHATb bunocoduio co3agaHms NPoayKToB, Aernas npoieccel bonee
MOKUMKN, HaOEXHbIMU U OPUEHTUPOBAHHLIMU HA LEHHOCTb Ans OGu3Heca. MHTerpaumsi MCKYCCTBEHHOMO
WHTENnNeKTa oTKpbIBaeT 3pYy YMHOM aBTOMaTu3auunu, rae CUCTEMbl HE TOSNBKO BbINOMHAKT, HO U ONTUMU3UPYIOT
npoueccobl. Pa3BuTne komnetTeHuun B obnactv asTomMaTM3auum U nogdepxka CO CTOpPOHbl WT-
WH(PACTPYKTYpbIl, Takomn kak MNBT, aBns0TCA BaxkHbIMU (haKTOpaMu yKpenrneHus KOHKypeHTocnocobHocTu. B
YCINOBUSAX OFPaHNYEeHNst 4OCTYyNa K HEKOTOPbIM 3apyDbexxHbIM MHCTPYMEeHTam Benopycckue KOMnaHuy yCnewwHo
nepexoasT Ha OTKPbITble PeLUeHns u pa3BmBaloT cobCcTBeHHble pa3paboTku. [na pykoBoguTenen u kKomaHza
KMOYOM K yCnexy CTaHOBWUTCS CUCTEMHas TpaHcdopMauus ynpasreH4Yeckux nogxoaos: hopMmpoBaHue
DevOps-KynbTypbl, UHBECTULMM B OOYy4YeHME W FOTOBHOCTb K MOCTOSHHLIM WM3MeHeHUsM. IMEeHHO Takon
KOMMMNEKCHbIA Noaxo4 npesBpallaeT aBTOMATM3aLMI0 U3 TEXHONMOrMM B [OENCTBEHHbIN WHCTPYMEHT
CTpaTerM4yeckoro ynpasneHusi pa3paboTkon NporpaMMHOro obecneveHusl.
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