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OIEHKA BJIMAHUA BHEAPEHUA UCKYCCTBEHHOI'O MHTEJIJIEKTA B
IMPOLHECC PASPABOTKU IPOT'PAMMHOI'O OBECIIEYEHUSA SDLC B
YIIPABJIEHUU ITPOEKTAMU

Lenpio uccnenoBanus SIBISIETCS TIOUCK METOJOB OLIEHKH BIUSHUSI UCKYCCTBEHHOTO MHTEJUIEKTa Ha KIIACCHUECKUI
mporiecc pa3pabOTKH MPOrpaMMHOr0 obecmeueHuss ¢ ucmonb3oBaHueM Metogonorun SDLC. HccnemoBanue
OpUEHTUPOBAHO HA OLIEHKY KAaYE€CTBEHHBIX U KOJMYECTBEHHBIX IOKa3aTelied Ha MpUMepe OJHOW OTAEIBHO B3ATOM
KOMAaH/IbI pa3paboTKH.

B manHO# cTaThe paccMOTPEH NeBATHUMECSYHBINA onBIT KoMaHAbl Kitfox, padorasureit Han mpoexktoM FOLIO ¢ utons
2025 mo mapt 2026 roga. 3a 370 BpeMsl KOMaHa Mpouuia yepe3 18 cnpuHTOB, akTUBHO BHeapsna MM -areHtoB u
DevOps-aBromaru3zanuio. JlaHHple MO 3TUM CIPUHTAM W CTaJM OCHOBOHM Ul aHalM3a BIUSHUS HPUMEHEHUS
WHCTPYMEHTOB HCKYCCTBEHHOTO WHTEJUIEKTA Ha )KU3HEHHBIN IIUKII pa3pabOTKH.

Knrouesvie cnosa: reHepaTUBHBIA HCKYCCTBEHHBIM MHTEUIEKT, aHAIN3, METPUKH, YHUPUKALIKSA,
METOAOJIOT U, KU3HEHHBIH LUK Pa3pabOTKH HPOTrPaMMHOrO OOECIEUEHUs, OINBbIT KOMaHJBbI,
yIpaBieHUE MPOCKTaMH.

BBengenue

UckyccrBennsiii unremiexkt (MMW) B paspabortke nporpammuoro obecneuenust (I1O0) - sto
aKkTyaJlbHasi TeMa, KOTopasl B MOCIEAHHE I0Jibl aKTUBHO HCCIEAYETCS B Pa3HbIX KOHTEKCTaX, C TOUKH
3peHus 3((HEeKTUBHOCTH B YIPABICHUM IMPOEKTOM, MPOJYKTHMBHOCTH Iponecca paspadbotku 10 u
COKpallleHUs] BPEMEHU W 3aTpaT, a TakXKe C TOYKH 3PEHMs] OpPraHM3allMOHHBIX M YEJIOBEYECKUX
¢daktopoB BHeapenuss MM B komaHabl. BbIsBIEHO, YTO OTCYTCTBYIOT CTaHAAPTHl M METPHKH, HE
JIocTaeT yHU(PUIIMPOBAHHBIX MeTonmonorui BHeapenus MU B xu3HeHHBINH UK pa3pabotkn SDLC
(Software Development Life Cycle).

Komnanus IT ONE coBmectHo ¢ @onztom «CkoikoBo» 1 «CKOATEXOM» MpOBesia MaciTabHOe
UCCIIeZIOBAaHNE MPOHUKHOBEHHUS MCKYCCTBEHHOIO HHTEJUIEKTa B JKHU3HEHHBIM LUK pa3pabOTKu
nporpammHoro obecriedenuss SDLC B Poccun. AHanutukn mpoaHanmm3upoBanu  Oonee 40
HCCIIEIOBAaHUM KOHCAJITUHIOBBIX KOMIAHWM, u3yunnu csbiie 100 oTueToB, cTareld M HHTEPBBIO,
cpaBuum 6oiee 30 poccuiickux u 3apyoexubix MU-pemennii s SDLC, a Takke nposenu okojo 50
4acoB IIyOWHHBIX HMHTEPBBIO C NPOPUILHBIMH TOIN-MEHEKEpaMH POCCUHCKUX KOMIIAaHUH U3
pa3nuuHbIX oTpaciei [1].

Takolf MeTaaHanaM3 MO3BOJMI BepU(PHUIMPOBATH BO3MOXHOCTH M pUCKU mNpuMmeHenus WU,
0003HAaYUTh TPEH[BI Pa3BUTHS poccuiickoro pbiHka MM-MHCTpYMEHTOB M CMOJEIMPOBATh CLIEHAPH
tpanchopmanuu UT-komann. 62% WT-cnennanucToB MCHONB3YIOT MHCTPYMEHTBI HCKYCCTBEHHOTO
WHTEJUIEKTa — B JIBa pa3a Oosbie, uem B 2024 r. K 2028 r. ux koaudecTBO yBeauuutcs A0 98%, uto
npusenet k Tpanchopmarun UT-komana. Jlomnst pa3paboT4ukoB OyJeT yBEINUUBATHCS, OJHOBPEMEHHO
C 3TUM COKPATUTCS KOJIMYECTBO TECTUPOBUIMKOB M AaHAJTUTUKOB. TakKe pe3K0 CHU3UTCS MOTPEOHOCTD B
Junior-corpyanukax [1].

B ganHOM wuccnenmoBaHMHM paccMaTpUBAICS JIEBATUMECSYHBIM ombIT KomaHabl  Kitfox,
pabotasmieit Hax npoektoM FOLIO ¢ utons 2025 mo mapt 2026 roga. 3a 3To BpeMsi KOMaH/a Mpoliia
yepe3 18 crpunrtoB, aktuBHO BHenpsuia MM-arentoB u DevOps-aBromatuzanuio (Development and
Operations). J/laHHbBIE 110 THM CIPUHTAM M CTaJId OCHOBOM JJIsl aHanu3a BiusHus MW Ha KU3HEHHBIN
nuki pazpadotku [10 — SDLC.
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Lenp wuccnenoBaHusi COCTOSUIA B M3YYEHUHM U aAHAJIU3€ pEAJBHOTO ONbITa MPUMEHEHHS
uactpymenToB M1 komanmoit Kitfox u B mpoBeneHNM OLIEHKH BIUSHUS UCKYCCTBEHHOTO MHTEIUICKTA
Ha KJIACCUYECKUI TpoIecc pa3padoTKH MPOrPaMMHOTO OOECIICUCHHUS ¢ HCIIOIh30BAHHEM METO0JIOTUI
SDLC Ha ocHOBe omnpeiesIeHHs] KOJTUYECTBEHHBIX M KaY€CTBEHHBIX MTOKa3aTeNeH.

OOBeKT HmccneaoBaHus — MPOIEcC pa3padoTKU MporpamMmmHoro odecreueHus: komauael Kitfox B
pamkax npoekta FOLIO (cmpunthl 220-237, nepuon ¢ utons 2025 mo mapt 2026 romxa). Ilpeamer
uccnenoBanusi — BinusHue NMU-unctpymentoB u DevOps-aBromMaTu3alui Ha MPOU3BOIUTEIHHOCTD
KOMaH/Ibl, CTPYKTYpY 3a4au u ympasienue npoektoM. [log UN-unctpymeHTamMu 3/1ech MOHUMAIOTCS
NH-arear s Rancher-undpactpykryper  (RANCHER-2426) wu  ML/NLP-kOMIOHEHTHI,
HCIIOIb30BaHHbIE TIpU ero pazpadotke. [Tog DevOps-aBromatuzamueit monumaercs murpaius CI/CD
Ha GitHub Actions, CKpUNITHI UIsI OYMCTKH TAHHBIX U YAAIEHHON OTIIAIKH.

O030p auTepaTypsbl

1. U B mHxeHepuu TpeOOBaHWUW M yIpaBieHUU O3KiIoroM. B mocnemHue rombl MHOTO padoT
MOCBSIIIIEHO ToMy, kKak MM momoraer Ha paHHUX JTamax pa3padOTKH, OCOOCHHO MpU padoTe C
TpeOoBaHUAMU U 03KsI0rOoM. OJIUH U3 MPUMEPOB — ITO CHCTEMA MOJKIIOYCHHS] MOAYJIeH OMOINOTEK U
¢aiinoB Require, B KOTOpPOIl MPUCYTCTBYET MYJIbTHATEHTHBIN MOAXO/] K TEHEPAIMH MOJb30BaTEIbCKUX
HCTOpUH M3 UCXOAHBIX TPeOOBaHMI C MOCIEAYIONIEH HHTErpalueil B CCTeMe YIIPaBJICHUS MPOEKTaMu
u 3ama4amu Jira [2]. IHTEepeceH OH TeM, YTO pydyHasi JEKOMITO3UIMS TPeOOBaHUIl SABISETCS OJHOM U3
CaMbIX TPYIOEMKHUX U OIIMOKOOIMACHBIX 33a/1a4 B HayaJle MPOeKTa.

[Toxoxyto unero pazpuBaroT uccinenopanus, rae LLM (Large Language Model) ucnonb3yrores
JUIs TIpeoOpa3oBaHus MPOEKTHOM HMH(OpPMAlMU B CTPYKTYPUPOBAHHBIM O3KIOT. ABTOpPHI OJHON W3
paboT mokaspIBalOT, YTo Ha MaccuBe W3 18 199 3amau cuctemsl Jira Oonbine S3BIKOBBIE MOJIEIH
CHPABISAIOTCA C TMPUOPUTH3ALMEH W JEKOMIO3HUIMEH BIOJHE MPUEMIIEMO, a JaHHBIE MPU STOM
coxpaHstoTcst B rpadoBoii 0aze 3Hanmii [4, 5]. Ecte u Oojee mpuKkiIaaHble NpUMEpHI: T'eHEpauus
M0JIb30BATEIBCKUX UCTOPHM M3 00BbEMHBIX JTOKYMEHTOB C TpeOOBaHUSMHU — 3ajlada, KOTOpasi paHblIe
3aHMMaJla y aHaJUTUKOB HECKOJIbKO JHeH [9].

OO6mas kaptuHa TakoBa, uro MW momoraer ObICTpee MEPEUTH OT «Ky4d TpeOOBaHUI» K
rotoBoMy Ha0Oopy 3ajad, HO B OOJBIIMHCTBE OSTHUX pabOT aKIEeHT Ha (QYHKIMOHAIBHOCTH
WHCTPYMEHTOB, a HE Ha TO, KAK MEHSIFOTCS peabHbIE MPOEKTHBIE METPUKH MOCIIE UX BHEAPEHHUS.

2. UN B Agile m Scrum-mpakTukax yrpaBieHHs HpoekTamud. OIHO aKTUBHO HCCIETyeMOe
Hanpasnenne MW kak ydvactHuka Agile-mporeccoB. B omHOM W3 wuccie0BaHUN CpPaBHUBAIOTCS
cucreMbl Asana, Jira 1 Monday.com 1o BO3MOXXHOCTSIM aBTOMAaTH3aIMU, TPETUKTUBHON aHAIUTUKU U
yrpaBieHus: pecypcamu [6]. ABTOpBI caenaid BBIBOMA, YTO CPOKH COKPAIIAIOTCS, Pe3yJbTaTHBHOCTD
pacTéT, HO MHOTO€ 3aBUCHUT OT Ka4eCcTBa JaHHBIX U YPOBHS MHTETPALUHU.

OtaenpHOrO BHUMaHMS 3aciykuBaeT npoekT Scrum-Al-LLM-cuctema, koTopasi COnpoBOXKAaeT
BeCh Scrum-mporecc: GopMHpPYeT OIKIIOT, MOMOTaeT C IUIAHUPOBAaHHEM CIIPHHTA W TOJJCPKUBAET
eKeHEBHbBIC BCTpeuH [7]. DTO yKe HE MPOCTO aBTOMATH3AIUs, @ BCTPOCHHBIH YIaCTHUK KOMaHIHOTO
nporecca. CX0XHii MOAX0] UCTIONb30BaH B mpoekte ADA-GeN, rie reHepaTuBHBIE MOJIETH MTOMOTAl0T
BBICTPOUTH pa3paboTky B joruke Agile/DevOps ¢ cucteMoii Jira B posid cucteMsl yipasienust [8].

Otn paboTbl yOenurTenbHO NoKasbiBatoT, yto MW ymeer monanepkuBaTh OpraHuW3allMOHHbBIE
MIPOLIECCHI, & HE TOJBKO reHepupoBaTh koJ. Ho Bompoc o ToMm, kak Bc€ 3TO BIUSET Ha YCTOWYUBOCTD
KOMaH/Ibl Ha IUCTaHIIMN HECKOJIBKUX MECSIIEB, B HUX NMPAKTUYECKU HE pacCMaTpUBAETCS.

3. JloBepue k MU, kadecTBO pemieHUd W ucciaeoBaTeNbckuid mpoden. Yem mmpe MU
WCIIONB3YETCSl B pa3pabOTKe, TEM OCTpee BCTa&T BOMPOC O JOBEpUU K €ro peuieHusMm. B onHoit u3
pabor mnpemioxkena cxema ceptudukaumun WU mo kputepusMm Haa&KHOCTH, MPO3PAYHOCTH,
0€30MacCHOCTH M CTEMEHM YEJIOBEUECKOro KOHTpois ¢ omopoi Ha MLOps — mpakTuk ¢ MOJEIsIMHU
MAIUHHOTO OOYYEeHHUS ¥ CUCTEMY yIpaBiieHus 3amadamu Jira [3]. Bosuukaer Bonpoc o BHeapenun NN
u nosepun k MU, a3To pa3Hbie Bely, TpeOyIoLUe OTAEIBHOTO U3yUEHUSI.
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[IpakTHyeckass HEHHOCTh aBTOMATH3allUM MPOSBISAETCS HE TOJBKO Ha JTamax pa3paboTKH
MpOrpaMMHOTO o0ecriedeHusi, HO ® Tpu Hdkcruryataruu  WUT-undpactpykrypel. B wacTHOCTH,
aBTOMaTH3alMs ONepaluii MOHUTOPUHTA, JOOABIICHHUS U KJIACCU(PHUKAIIMU Y3JIOB TIO3BOJISIET COKPATUTh
00BEM pYyuYHBIX JEHCTBUI aJMUHHUCTpATOpa U TOBBICUTH MacHITAOUPYEMOCTh IPOLECCOB
conpoBoxaeHus [10].

B uenom mpoBeneHHBIN 0030p Hay4YHBIX pabOT OXBATWJ TPH TPYIIBI 3a7a4y: aBTOMAaTU3aLUIO
TpeboBaHuil, moanepxkky Agile-mporeccoB, ymnpaBieHHe KauecTBOM u JoBepueMm. Ho pabot, rae
Biausinue MM oneHnBaeTcs o peanbHbIM JAaHHBIM KOHKPETHOW KOMAaH/bl Ha MPOTSXKEHUN HECKOIbKUX
CIPUHTOB, €AUHHIIBI. IMEHHO 3TOT po0e U CTaj OTIPAaBHOW TOUYKOW JJIsl JTaHHOTO MCCIIeIOBAHMUS.

MeTo/0JIOTHSA MCCJIEeJOBAHUSA

1. OnpenenuM HCTOYHHMK JIaHHBIX M OOBEKT HccienoBaHHs. B OCHOBY uccieqoBaHUS B3SITHI
peanpuble naHHble komaHnel Kitfox mo mpoekry FOLIO, BbIrpy>KeHHBIE W3 CHCTEMBI YIIPaBICHHS
npoekToM Jira (Atlassian Cloud) uepe3 API. AnanusupoBanack nocka Kitfox Scrum Board (board id:
180, mpoekt RANCHER) c¢ 6onee 100 cnpuntamm B o0mieii cioxxkHoctu. Komanma 3aHMManach
uHpacTpyKTypHbiMU  3amavyamu:  Kubernetes-xiactepamu,  HENpepbIBHOM — WHTErpaiued  u
HenpepbiBHON noctaBkoit/passepteiBanneM CIl/CD (Continuous Integration / Continuous Delivery),
Murpanuei cepBucon, DevOps-uHCTpyMeHTapueM ISl OpraHU3aluid COBMECTHON paboThl pa3paboTKu
Y DKCIUTyaTaIl¥ POTPAMMHBIX CHCTEM.

[lepuon nHabmomenust - ¢ uronst 2025 mo mapt 2026 roma, AeBATh MmecsueB. J[ns aHamuza
otoOpansl crpuHTel 220-237 (18 cnpuHTOB), Kak Hauboyiee IOKa3aTelbHBIE C TOYKH 3PCHUS
BHeApenus MU u aBTomaTu3anuu 3aau.

XpoHonorust BHeApeHUs: COpuHTHl 220-224 — 06a30BbIi Tepuoa pabOThl KOMaHIbI U3 7
nmwkeHepoB 6e3 MU-arenra (mepuop «ao»); cupuHT 225 — pa3paboTKa U MEPBUYHOE Pa3BEPTHIBAHKE
NH-areata RANCHER-2426; cripuntsl 226237 — mepuoj «mocie» BHEApeHHs, KomaHaa uz 3—4
WHXEHEpOB C aKTUBHOW aBTOoMaru3auuel. [lapannenbHble W3MEHEHHS B STOT MEPUOJ: MUTpAIUs
CI/CD c¢ Jenkins na GitHub Actions (cnpunTel 228-237), aBTOMAaTH3alUs OYHCTKH JAHHBIX
(RANCHER-2837) wu ynmanéunoit otmaaku (RANCHER-2839). Dtu  ¢aktopsl ydYTEHBI IIpU
WHTEPIIPETAIMH PE3YJIbTATOB KaK COBOKYITHBIN A(h(heKT aBTOMATH3AINY.

OnumieM KpuTepud oTOOpa M METPUKHM aHaiu3a. AHATU3UPOBAIUCH CIEAYIOIIUE TPYIIIBI
MeTpuk. 1) TIpon3BOAMTENHHOCTh KOMAH/bI: KOJWYECTBO 3ajau Ha CHPUHT, MPOICHT 3aBEPUICHHS
3aga4, pacnpenencaue mo tumam (Task, Bug, Story), mpuopurtuszarms (P1-P3, TBD). 2) Ipusnaku
BHepenns VW u aBTOMaTH3aIMK: 3aauu ¢ KIIIOYCBBIMU ciioBaMu: «Aly, «automatey», «automationy;
pazpabotka HU-arentoB u  ML-uHCTpyMEeHTOB  MamMHHOTO  OOydYeHHs; TepexoJ  Ha
aBTomatm3upoBaHHble 1atrgopmer  (GitHub  Actions, Jenkins); co3maHue CKpPHUNTOB IS
aBTOMaTtu3anuu omneparmii. 3. TexHuueckas ClI0KHOCTh: Spike-3amaun (MccinenoBaTenbCKue), MaciTad
MHQPACTPYKTYPHBIX U3MEHEHUN, KOOPIUHAIIHSI paCIIpeIeICHHON KOMaH/Ibl, YUCIICHHOCTh KOMAH bl Ha
CpaBHHBAEMbIX JTarax.

s neransHOTO paszbopa orobpansl 4 cnpunrta: 220 (Hawanmo mepuopa), 228 (cepenuna), 236
(HemaBHO 3aBepIIEHHBIN), 237 (aKTUBHBIH HA MOMEHT MCCIICIOBAHUSA).

PaccmoTpuM npumMeHseMblil moaxoa k cOopy u 00paboTke JaHHbIX. /laHHBIE COOMpPATUCH B /1Ba
sTama. Jtan 1 — MeTaZlaHHbIe CIPUHTOB: AAaThl HaYala U OKOHYAHMsI, CTATYChl, KOJIMYECTBO 3a/1a4 IO
BceM 18 cnpunTam (220-237). Dran 2 — fAeTanbHBIA aHANIM3 3a1ad: Uil BBIOOPOYHBIX CIIPUHTOB
U3BJICUYEHBI MOJIHBIE JaHHBIE 10 Kakaoi 3amade — ko4 (RANCHER-XXXX), na3sBanue, ommcaHue,
CTaTyC, UCTIOJTHUTEIIh, IPUOPUTET, METKHU, JATHI CO3/IaHUS M OOHOBIICHUSI.

JanpHelmuii aHanmW3 1O TaTTepHAM: TEKCTOBbIM mouck Al/automation-uHIUKaTOPOB B
Ha3BaHWSIX W ONHCAHMSX 3aJad, YacToTa aBTOMATH3AIMOHHBIX WHUIIMATUB II0 CIPUHTaM,
TEXHOJIOTHYECKHE TpeHAbl (Mepexo]l Ha HOBblE IIAT(GOpMbI), CTAOUIBLHOCTH MPOU3BOAUTEIHHOCTH
KOMaH/IbI.
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OrpaHvyeHre METPHUKHU: OLEHKA MPOU3BOAMUTEIIBHOCTH CTPOUTCS HA KOJUYECTBE 3aKPBITHIX
3ama4, mockoybky B mpoekTe RANCHER, story points B Jira cucreMatnueck He HCTIOIB30BAIUCH. DTO
CHI)KAeT TOYHOCTb CpPAaBHEHUS 3aJad pPA3HOM TPYyAOEMKOCTH. B malbHEMIINX MCCIIEIOBaHUIX
PEKOMEHAyETCS JOMOJHATh aHalW3 METpHUKamu, Takumu Kak Cycle time, lead time, um moneit
3aBepUIEHHBIX 00sI3aTEIbCTB CIIPUHTA.

OTaenpbHO COMOCTABISUINCH IMOKazaTenu A0 U mnocie BHenapenus WMMU-arentra st Rancher-
UHOPACTPYKTYPHI C YIETOM YHUCICHHOCTH KOMAHIbI, CPEIHETO YUCIA 3a7]ad Ha CIPUHT U YICIBbHON
MIPOU3BOIUTENIBLHOCTH Ha OJHOTO UHXKeHepa. Takoi moaxo/ Mmo3BoJseT TOBOPUTH O PEalbHOM BIUSHUU
WU, a He onupaTbCs HA MPEAIIOIOKEHUS.

[IpoBeneHHbIE aHAIM3 JAHHBIX M HCCIIEIOBAaHUE B IMOUCKE MeToja oueHku BiausHus MU nHa
npouecc paspadorku I1O mokaszan, yro mHCTpymMeHTHl MM OKa3piBalOT CyLIECTBEHHOE BIIMSHHME Ha
YKU3HEHHBIA MUK pazpadbotku SDLC. ITokaszano ynyumenue 3¢ (GeKTUBHOCTH U MPOU3BOIUTEILHOCTH,
taMm, e WM BcTpoeH B pealibHble NPOLECCHl: MOHHMTOPUHI, ABTOMAaTHYECKYIO JUArHOCTHKY,
conpoBoxaeHue CI/CD u addexkr or Hero BmosHe omrytuM. [lanueie mo komanzae Kitfox 3to
MIOATBEPKIALOT.

3a 18 cinpunTtoB (220-237) komana 3akpbuia 6omnee 350 3amau npu cpeaHelt Harpys3ke okoso 20
3anad Ha cupuHT. CripuaT 220 3aBepmiéH co 100%-M BeimonHeHueM 00bEMa. [locmeayromme CripuHThI
OBUIH CII0KHEE C KpYIHBIMU HHGPACTPYKTYPHBIMU U3MEHEHUSIMU U C paclIUPeHHEM aBTOMAaTH3aIUH.

PesynbpTaTel CcpaBHHUTENBHOIO aHalM3a IOKa3areneil 1o u nociae BHeapeHus MMU-arenta
MpUBEACHbI B Ta0uIe 1.

Ta6mmma 1- [Tokazatenu KoMaHIbI 10 M rocie BHeapeHus MM -areara

0 BHeJpeHus
IToxka3arenn A P IHocise BHenpenust UM -arenTa HN3meHenue
NMU-arenTa
YucIIeHHOCTh KOMaH/IbI 7 MHXKEHEPOB 3 wHKeHepa =57.1%
Cpennsist npomycKHast Okozo 25 3aga4d Ha
ped pory Oxkouo 25 3aga4y Ha COPUHT Bes camxkenus
CITOCOOHOCTH CIIPUHT
Bba3oBblii ypoBeHb Yayuuienue
Brinonnenue cnpunTa P Ho 100% B ciipunte 220 JUCHUIIIIMHBI
KOMaH/IBI
HCTIOTHCHUS
3.6 3a1auM Ha MHXKEHEpa
VY aenpHasi IPOU3BOAUTENBHOCTh A Pd| g3 3a[aud Ha UH)KEHepa 3a CIIPUHT +130.6%
3a COPUHT
JloxaneHble pyunsle | MU-arent, GitHub Actions, ckpunTsl .
VYpoBeHb aBTOMaTH3aMU CyIecTBeHHBIH pOCT
ornepanuu ABTOMATH3ALUH

[Tocne BHeapenuss WMH-arenta uw aBTOMaTHM3allMM KOMaHJa HE TMPOCTO  yIepKaia
MPOU3BOUTENHHOCTh, @ BBIPOCIa €€ YJelbHash pe3yJbTaTUBHOCTh Ha uenoBeka (8.3 3amaum Ha
WHXeHepa 3a crpuHT). [Ipu cokpallieHun KoJanuecTBa YIeHOB KOMaH/bI ¢ 7 10 3 MH)KEHEPOB CpeIHUMN
00BEM 3a7au Ha CIPUHT HE U3MEHWICs. Pacu€r ynenpbHONW NMPOW3BOIUTENILHOCTH HE M3MEHWJICS, OH
paBeH MpUOIM3UTENBHO 25 3a/7ayaM Ha OJUH CHPHUHT, KOTOPBIN OBLI MOCUUTAH U3 CPEJHET0 YHclia
3a/1a4, pa3ae€HHOrO Ha YUCICHHOCTh KOMaH/IbI.

NU-arent nns Rancher-undpactpykrypsl (RANCHER-2426) B3s1 Ha ce0si aHAIM3 UHITUICHTOB
¥ YCKOPWJI peakiuio Ha mpobsieMbl B Kubernetes. 3To 1mMo3BONMIO KOMaH/IE HE MOTEPITH TEMIT TIOCTIE
COKpAII[EHHs COCTaBa.

Texunuecku NH-arenT nmoctpoen Ha ocHoBe LLM c retrieval-moaxomom: OH MIPUHUMAET HA BXOJ
MeTaJlaHHble WHIUIAEeHTOB W3 Kubernetes-kimactepoB, Jord W JOaHHBIE 3adad Jira, a Ha BBIXOJE
dbopMupyeT peKOMEHIAIMU N0 JAMATHOCTUKE W BO3MOXHBIM pemieHusM. CTerneHb aBTOHOMHOCTH -
pexomMeHaaTenbHas: GUHAIBHOE pellleHrne O MPUMEHEHUN AeUCTBUS ocTaércs 3a mHxeHepoM (human-
in-the-loop). TumnoBkie cricHapuu: aHaaK3 COOEB MOJIOB, PEKOMCHIAIMH 110 KOH(PUTYpAIHH KITaCTEPOB,
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MPUOPUTH3AIMS WHIUICHTOB MO KPUTHYHOCTH. MeTpuka KauecTBa pabOThl areHTa - CyOBbeKTHBHAs
OLIEHKAa KOMaHJbl: CHMKCHHE BPEMEHM PeaKkLUu Ha MHUUAECHTH Ha 50% 1o cpaBHEHMIO ¢ 0a30BBIM
MIEPUOJIOM.

OnuH n3 caMblx oueBUAHBIX dpdexToB MW — nepepacnpeneneHie Harpy3ku U aBTOMaTH3aLMs
PYTUHHBIX 337a4. PyTUHHBIE, TOBTOPSIEMBIEC ONEpalMU YXOIIT Ha aBTOMATHKY, HH)KEHEPHI MOTy4YaroT
BpEMs Ha TO, 4TO TpeOyeT peabHOro peIeHHs..

Komanpna Kitfox murpupoana c¢ Jenkins na GitHub Actions (ciipunthl 228-237) — mporieccsl
aBromaTuzanuu CI/CD cranm mpoiine u BCTPOMIKNCH B pabouuii mpomecc. JJIst penn30B MPHIOKCHHM
HanucaHbl aBToMatusupoBaHHble cueHapuu (RANCHER-2829, copunt 237), pydHble 1Iard Ipu
yOIMKaLKy BEpCUil yILIH.

ABTOMaTH3a1Us YJAIECHUS «IIPOJABUHYTHIX» JaHHbIX KoHcopunymoB (RANCHER-2837, cipunt
236) u ynanéunoit ornaaku (RANCHER-2839, cipunt 237) — monoJIHUTENBHO ABa IpUMEpa Mepexoaa
OT «JIEJIal0 pyKaMu» K «3aIyckaro ckpunt». I1o ouneHkam, Takue HHCTpyMEHTBI 0cBOOOX1at0T 110 40%
BpeMeHu DevOps-uHxeHepoB JUIsl 3a/1a4, KOTOpbIe JeHCTBUTENBHO TPEOYIOT BHUMAHUS.

ViydmieHne KadecTBa NPOTPAMMHOTO OOECIEUeHHsS BBIPAKACTCS B aBTOMATHU3MPOBAHHBIX
IIPOBEPKAX MPU HENPEPBHIBHOW MHTErpalliy KOAAa B PEMNO3UTOPUN M JOCTaBKE €ro Ha IPOJAKIIH, YTO
MIOMOTAEeT JIOBUTh OIIMOKH paHbIIe — IO TOrO, KaK OHM J0Opanuch A0 3rama skcruryaranuu 110.
Kazanock Ob1, 6aHambHO, HO paboTaerT.

B npoekre ncnoneyercs: npuoputusaiys P1-P3 u metku («reviewedy, «rancher-supporty) mis
KOHTpOJIA KadecTBa. Spike-3agaun — HampuMmep, B HCCIEJOBAaHUHM ajbTepHATHB kaniko mocne ero
apxuBupoBanus B Google (RANCHER-2583, cipunT 228) mo3BoJsieT pa3o0parhCsi ¢ TEXHUUSCKHUMU
pHUCKaMH 10 TOT0, KaK OHHU CTaJId IpoOIeMoii.

Murpauuss Kafka nHa pexxume ympaBieHHs MeETaJaHHBIMH Ha OCHOBE mporokona Raft 6e3
ZooKeeper (RANCHER-2619, cnpunr 236), o6uosineaue 7+EKS-kmactepoB (cnpunr 237:
RANCHER-2784, 2783, 2782, 2781, 2780, 2779, 2775), rae 3amadd ¢ BBICOKOH ILIEHOH OIIMOKH,
aBTOMaTHU3upoBaHHble NMpoBepkHu depe3 CI/CD cHmkaroT puck ommMOOK KOH(MUTYypaliu, MO OLEHKaM
KOMaH/bl, IpuMepHo Ha 60%.

Tarxke TOKa3aHO BIMSHHE HAa KOMAaHAHYIO pabOTy M KOMMYHHUKAIMIO, KOTJa KOMaHIa
pacrpeiesieHa o pa3HbIM JIOKALUAM, PO3PAYHOCTh MPOLECCOB KpuTHyHa. Cucrema Jira 371ech Urpaet
KITIOYEBYIO POJIb: KaXIbIii BUANT CTATyC 33a[a4, HE HY)KHO BBISCHSTh, YTO TaM C «TUKETOM)» B Yare.

Komanna Kitfox paGoraer Takum oOpa3oM, uTo 3a 18 CHPHUHTOB — HHM OJHOTO CEPHE3HOTO
OJIOKMPOBIIUKA MEXITy WHPPACTPYKTYPHBIMH, OPTaHH3AIMOHHBIMH W MUTPAIMOHHBIMH 33/1a4aMH.
NH-arent qiis Rancher (RANCHER-2426) BeicTynaeT kak einHasi TOUYKa 3HaHUH 10 UHPPACTPYKType:
HOBBIE WICHHI KOMaHIbI OBICTpEe BXOAAT B KOHTEKCT, BpeMsl Ha pa300p MOBTOPSIOMUXCS MpoOiIeM
COKpalaeTcs, 1o oueHkam Ha 50%.

Ho mMoxHO oTMETHTB, 4TO UeM Ooibiie 3a/1ad OepeT Ha ceOsl aBTOMATHKA, TEM MEHBIIE KUBOTO
oO0IIeHUsT BHYTPU KOMaHJbl. OTO He KaracTpoda, HO 00 3TOM CTOMUT 3aaymarbes. [loaTomy Hapsny c
MOJIOKUTEITHHBIMH MOMEHTAMH CYIIECTBYIOT M TEXHHUYECKHE CIIO)KHOCTH B WHTETPAIUH, Jajlblle B
pa3BepTHIBAHUU M COTPOBOXKICHHH.

Unterpamus U B cymiecTByromume nporeccsl — 3T0 He «HOIKIIOYMI U paboTaeT», He00X0UMO
MOJITOTOBUTh [JaHHbIE, HACTPOUTH MOJIENH, BCTPOUTH BCE B HHOpacTpykTypy. Ha mpakTtuke 3T0
3aHUMAaeT 3HAYUTEIBHO OOJIbIIIe BPEMEHH, YeM TUTAHUPYETCS W3HAYATIBHO.

[Tpumep u3 omeita Kitfox, xorna Google 3aapxuBupoBan kaniko, komMaHjae MpHUILIOCH CPOYHO
WCKaTh anbTepHaTUBBI st cOopku Docker-oopaszoB (RANCHER-2583, cnpunt 228). Xopomras
WUTIOCTPAIMsl pPUCKAa — 3TO 3aBHUCHUMOCTb OT BHEUIHMX HHCTPYMEHTOB U HEOOXOAWMOCTH HMETh
3anacHoi turan. O6HoBieHue 7 + ¢ EKS-kimacrepoB ogHOBpeMeHHO (CripuHT 237) — 3a/1a4a ¢ BHICOKUM
ypoBHeM KoopauHanuu. Kakaplid kiactep npenacrasiser codoit otaenbhyro 3anady (RANCHER-2784
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u nanee). MM-areHTsl 371€ch MOMOTAIOT, HO caMa pa3paboTKa U TECTHPOBAHHE aBTOMATU3AIIUH TPEOYIOT
CEPbE3ZHBIX HAYAIIBHBIX BIIOKECHUI.

WU BocipoM3BOAUT MAaTTEPHBI U3 AAHHBIX, HA KOTOPhIX 00ydeH. Ecnu B HUX €CTh CHCTEMHBbIE
IIEPEKOCHI, TO OHU HUKYJla HE IEHYTCS, OHU MPOCTO CTaHYT aBTOMATH3UPOBAHHBIMHU. JTO Kacaercs U
OLIEHKH KOJ1a, U IPUOPUTHU3ALMH 3a/1a4.

Hpyroii 6071€3HEHHBIE MOMEHT — 3TO HEMPO3pavyHOCTh pemeHuid. Korga cuctema OTKIOHSIET KO
WIN TTIOHMKAET IPUOPHUTET 33J]auu, a OOBSICHEHUS HET, y KOMAH/IbI MOSIBISETCS OUIYIIEHUE YTO «YTO-TO
MIPOUCXOAUT 32 CHUHOI». DTO MOAPHIBAET JOBEPHUE.

MOHUTOPHUHI NPOU3BOJUTEIBHOCTH COTPYAHUKOB ¢ moMmouipro MM Takke otrnenpHas Tema.
I'panp Mexay «mmomoraeM KOMaHjie paboTaTh JyUlle» U «CIEIUM 3a KaKIbIM» OYeHb TOHKAs U JIETKO
MOKET HapyLIUThCS.

Bonpocel koHGUAEHIIMATFHOCTH U 3TUKU AaHHbIX. JlanHbie koMauzabl Kitfox ucmonb3oBaHbI ¢
paspeuieHuss opraHu3anuu. Bcee 3amaum Jira oTHOCSATCS K MHQPACTPYKTYpHBIM M TEXHHYECKUM
AaKTUBHOCTSIM, TII€PCOHAJIbHBIE OICHKM COTPYJHHUKOB B HCCIEAOBAaHWU HE MYyOJIMKYHOTCS.
Wnentudukatops! THKeToB (RANCHER-XXXX) npuBeneHbl Kak CCbUIKA HA TEXHUYECKUE COOBITHS, a
HE KaK OIEHKa KOHKPETHbIX wucnogHutenen. I[lyOnukanuss BHYTPEHHHX MPOEKTHBIX METPUK
COrJIacOBaHa C KOMaHOM.

BrisiBieHo BiusHHe Ha pabouyne MecTa M IpodecCHOHAIbHbIE HABBIKM YJICHOB KOMAaHIBI.
ABTOMaTH3a1Ms aBUT MIPEXK/IE BCETO HA HAUMHAIOIIMX CIELMATUCTOB. Te 3a1auu, Ha KOTOPBIX paHbIIE
HaOMBaIU PYKYy JDKYHHUOPBI, TaKUE KaK TECTUPOBAHME, MPOCTasi AMArHOCTHKA, TUIIOBBIE CKPUIITHI U
npyrue, Teneps aenaet M. I[Mopor Bxona B mpodeccuto UT BeIipoc.

C npyroi CTOpOHBI, TOSIBISAIOTCS HOBBIe pos: MLOps MHXEHEpHI, CHeUanucTsl mo Prompt
uHKeHepuu, skcreptsl no stuke MU. Ilpodeccus nHe mcueszaer, a oHa Mensercs. Kro ycmesaer
MIEPECTPOUTHCS, TOT OCTAETCS BOCTPEOOBAHHBIM.

Pe3y.]'ILTaTI:.I HCCJECA0OBAHUA U oﬁcymne}me

Takum 00pa3oM pekoMeHIyeTcs MpHUAEpKHUBaThcs cTpareruu BHeApeHus WU, Ho HeoOXxommmo
HaUMHATh CTOUT C MAaJoro, C OJHOTO KOHKPETHOTO CIIEHapus, IZleé MOXXHO H3MEPUTh pe3ysbTar.
ABTOMAaTH3aIMs TECTUPOBAHMS, MOIEPIKKA PEBBIO KO/, MHPPACTPYKTYPHBI MOHHUTOPUHT — XOPOIITHE
KaHAMJAThI [yl Havyasa.

Komanna Kitfox mnomma wmeHHO 1o »TomMy myTH: cHadana WMHW-arenr gms  Rancher-
uappactpykrypel (RANCHER-2426, copunt 220), MOTOM CKPUINTHI JUIi OYHMCTKH JIAHHBIX
(RANCHER-2837), ynanéunoit ommaaku (RANCHER-2839), murpamuss CI/CD na GitHub Actions.
[locreneHHoe pacuiMpeHHe — 3TO HE OCTOPOKHOCTb, & pajd OCTOPOXKHOCTH, 3TO CHOCOO JepiKaTb
PHUCKHU TIOJ] KOHTPOJIEM.

Bo-nepBbIX, Ba)KHO BBIOMpATh HHCTPYMEHTHI, KOTOPbIE BIIMCBHIBAIOTCS B CyIIEeCTBYOLU cTek. B
ciyuae Kitfox mmardpopmsl m uHCTpyMeHTH 1isi aBromaru3anuu — GitHub Actions, Kubernetes,
Terraform. Oto cHMkaeT Oapbep MHTETpALlMU U YMEHBLIAET 3aBUCUMOCTb OT KOHKPETHOTO BEHJI0DA.
[Tpu 5TOM 00sI3aTENEHO U3MEPSTH CPEIHIOK HArpy3Ky MPUMEPHO 25 3a/1ad Ha CIPHUHT, POCT YIASITbHON
MIPOU3BOJUTEIBHOCTH, YPOBEHb 3aBEPILEHHS CIPUHTOB U BCE 3TO MOCIY)KUT JJOKA3aTEIbCTBOM IOJIb3bI
aBTOMAaTH3alllM, KaK M0Ka3aHO Ha pUCYHKax 1-2.
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Velocity report

Commitment
The amount of wark in the sprint whe

Thread

@ Eldiiar Duishenaliev Today at 12:16 PM

close below tickets as done and
complete:

folio-eureka-ea-agent APP Today at 12:17 PM

Reviewing and analyzing information, response generation
. . &

can take ~5 minutes. Please wait. gy

7 All tickets have been successfully closed!

The following Jira tickets have been transitioned to Closed
status:

— Closed
— Closed
— Closed
— Closed
— Closed
— Closed

Please confirm if this resolves your request. §-§

Agent can make mistakes. If needed, contact Kitfox team
directly.

Pucynok 2 — ABTomaruzanus OTCIeKUBAHUS 3aKPBITUA 3a/1ad Ha matdopme Jira

Bo-BTopbIX, HEOOXOIUMO NPOBOAUTH OOy4YE€HHE U pa3BUTHE MNPO(ecCHOHATBHBIX HaBBIKOB
COTPYAHUKOB, TaKk kKak MM-mHCTpyMEHTHI HEe paboTaloT caMu 1o cebe, NX HYKHO YMETh UCIOIb30BaTh,
MIOHMMAaTh UX OTPAaHUYEHUS U 3HaATh, KOIJa HAa HUX Henb3s nojaratbesd. B Kitfox aTo pemaercs yepes
Spike-3amaun, mcciaenoBaTenbCKue 3a1adu 0e3 KECTKOro Je/saifHa, re WHXEHephl MOTYT CIIOKOWHO
pazobparbest ¢ HOBOM TexHomoruedt (RANCHER-2583). Pazpaborka MM-arenta (RANCHER-2426)
cama no cebe craja yu€Ooi, U KOMaHAa OCBOMJIA MOAETH MamuHHOro oOyuenus ML u oOpaboTku
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ecrectBeHHOro sa3pika NLP nHa mnpakruke. Hanmcanue aBTOMaTU3MpOBaHHBIX HHCTPYMEHTOB
(RANCHER-2837, RANCHER-2839) pa3Buio 3HaHWS W HaBbIKM B HANUCAaHWU CIICHAPUEB IS
aBTOMAaTH3allMd 3a/ad U B OPraHU3allMM COBMECTHOM paldoThl MO pa3paboTKe W HKCIUTyaTaluu
MPOrpaMMHBIX cucTeM. B pesynbprare komaHaa craia 0ojiee YHUBEPCAIbHOM.

B-Tperpux, HEOOXOIMMO OCYLIECTBIATH YIPAaBICHHE M3MEHEHHSIMHU M aJanTalfio MpOIECCOB.
OOBIYHO JIONSIM CBOWCTBEHHO COIPOTHUBISTHCS H3MEHEHHSIM, XOTS B OOIIEM 3TO HOPMAJIbHO.
Oco0eHHO B cuTyalMsiX, KOIJla MHOTO€ HE MOHSATHO, JIOU HE XOTAT YTO-TO MEHATh. B cBsI3u ¢ 3TUM
BAXHO OOBSACHATH WICHAM KOMAaH]Ibl MPEUMYILECTBO HOBOTO MHCTPYMEHTA, Ha YTO OH BIMSET, YTO
M3MEHHUTCS B pabore kaxaoro wieHa komanael. Korma MM Gepér Ha cebst dacTh peBbio koma (code
review) Iepel pesin30M WIH IUIAHUPOBAaHUS, HYKHO MEpecMOTpPeTh POJH, yOpaTh AyOnupoBaHUE,
OOHOBUTH YEK-THUCTHI. IHaYe HOBBI MHCTPYMEHT MPOCTO M00aBUT pabOThI BMECTO TOTO, YTOOBI €€
COKpaTuTh. JIydlmm apryMeHTOM MpPOTHUB CONPOTUBJICHHS K U3MEHEHHMSIM U aJaNnTaldd MOXET OBbITh
JeMOHCTpAIHs KOHKPETHBIX IIHU(P, TO €CTh pealbHbIX PE3yIbTaTOB.

3aKkJo4YeHue

B pesynprare uccienoBaHus MOXKHO cleiaTh Cienylolue BbIBOIb. B 0030pe muteparype
temaruka MW B SDLC paccmarpuBaeTcss NpPEeUMYILIECTBEHHO C TPEX CTOPOH: aBTOMAaTH3alUs
TpeboBaHuil, moaaepkka Agile mpomeccoB, odecneuenne kauectsa u goBepust k UM-cucremam. Pabot
C peaJbHBIMH JaHHBIMH 110 KOHKPETHOW KOMaHJIe Ha JTMTEIHOM FOpU30HTE — Majio. B nanHoit pabote
Obl1a MpeAnpHUHsATA MONBITKA HAWTH MeToA olleHKH BiusHug MU Ha mponecc pa3paboTku U moKas3aThb
pe3yabTaThl aHATKM3a M OIIEHKU Ha peajbHOM OombITe KoMaH bl Kitfox.

Hannsle xomanzasl Kitfox mnonreepxkpator: WMHU-areHT u comyTCTByIOLasi aBTOMaTH3allHs
MOJIOKUTENILHO BIUSIOT Ha MPOEKTHOE ymnpapieHue. 3a 18 cnpuntoB — Oomee 350 3amay, cpemssist
Harpy3ka npuMepHo 25 3aja4 Ha CIIPUHT. [ TaBHBIN pe3yabTaT: KOMaH1a COKpATWIach C 7 10 3 4EJIOBEK,
HO MPOU3BOAUTENILHOCTh HE yIajia. YelbHas Harpy3Ka Ha WHXeHepa Bbipocia ¢ 3.6 1o 8.3 3amaun 3a
cpuHT. MU-arent aiis Rancher, aBromaruzarmus nporeccoB CI/CD, ckpunThl 111 OYUCTKH JAHHBIX U
yIan€HHOM OTIaJKU — BCE 3TO JIaJI0 YCKOPEHUE PEaKIMU Ha WHIUJEHTHI, CHUKEHUE PYUYHOU paboOThHI U
YCTOHYHMBOCTH MIPOIECCOB.

Kirou k ycrmexy mo00i KOMaH/ABI — MOATAITHOE BHEAPEHHUE, U3MEPEHHE M OIEHKAa Pe3yJIbTaToB,
pa3BUTHE KOMIIETEHINI KOMaH bl U CHHXPOHM3AIMS U3MEHEHH ¢ pealbHBIMH pabOYUMHU MTPOIIECCAMHU.

Buenpenne UM 8 SDLC — 3T0 HEe IpOCTO TEXHOJIIOTHYECKOe OOHOBIIEHHE, a Ooinbire. Ha npumepe
koMaHnbl Kitfox BuAHO, Kak MpaBUILHO BCTPOSHHAS aBTOMATHU3AIlMs MEHSET caMy JIOTUKY MPOEKTHOTO
yTIpaBIICHUS.

B paccmarpuBaemom keiice HaOMIOmaeTCs COXpaHEHUE MPOU3BOIUTENLHOCTH MPH COKpAIeHUU
KoMaHJpl ¢ 7 10 3 uHkeHepoB. [lonydeHHbIE JaHHBIE MO3BOJISIIOT IPEANOIOKHUTH IMOJOKUTEIBHOE
BiusiHie MM-aBromaruzaiuy Ha MPOIMYCKHYIO CIIOCOOHOCTh KOMaH/BI, OJHAKO NI Oojiee MIMPOKUX
00001IeHni He0OXOAUMO pacIIupeHne BEHIOOPKH U CPAaBHUTEIIBHBIN aHAIN3.

Hayunast HoBH3HA pabOTBHl COCTOUT B SMIUpPHUECKON oreHke BiusHus MW Ha meTpuku ogHOU
KOMaH/Ibl B TMHAMHMKE HECKOJBKHX CIPUHTOB. [IpakTHueckas 3HaUMMOCTh €€ B ToM, 4To MU-areHTsl,
CI/CD-aBroMatuzanusi U WHGPACTPYKTYpHbIE CKPUOTHI MOXKHO paccMaTpHUBaTh KaK pealbHbIe
WHCTPYMEHTHI MOBBIIICHUS] yCTOWIHBOCTH MMPOEKTHOTO YIIPABIICHHUS.

OrpanudeHus MOHATHBI: OJUH MPOEKT, OHA KOMaH/a, JAEBITh MecsileB paboThl. B manpHelem
UMEET CMBICH pacCIIUpATh BHIOOPKY, CPaBHUBATh pa3HbIE THIIBI MPOEKTOB M JOOABIATH OOJbIIE
KOJTMYECTBEHHBIX METPUK — YTOOBI BHIBOJIBI CTAIH 00JIe€ YHUBEPCAIBHBIMU U PE3yIbTaThl OOLIUpPHEE.

Camoe nHTEpecHOe B 3TOM Keilice — koHTekcT. Komanaa cokparuinachk ¢ 7 10 3 MH)KEHEpOB, H,
Ka3aJoch Obl, MOKAa3aTeNH JOJDKHBI OB «IpOCecTb», HO 3Toro He mpowusonwio. boxee 350 3amau
3aKpbITO, aBTOoMarm3anwus npomeccoB CI/CD ugepes GitHub Actions Hactpoena u paboraer, UH-arent
B3sJ1 Ha cebs yacThb 3ana4 no Rancher-undpactpykrype, a Kaftka KRaft u EKS (Elastic Kubernetes
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Service) - kmactepsl ObuIM 0OHOBIIEHBI. KoMaH/ia HE MPOCTO yaepikaja TeMIl - OHA COXPaHWJIA 3TOT
TEMII IIPH MEHBIINX pecypcax.
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