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IlepeyeHb NPUHATBIX COKPAILCHU

NC — NndopmanroHHas cucrema

[10 — nporpammHoe obecrnieueHue
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1 O0mue cBeneHus

WHTeniexTyanbHON CHCTEMBI KaJIeHIapHOT 0 Tu1aHupoBaHus OuzHec-npoueccoB (STAIRS)
MpeaHa3HauYeHa JUTsi aBTOMATHYECKOTO CO3JaHMs ONTHMAJIbHBIX KaJICHJAPHBIX IJIAHOB OM3HEC-
IIPOLIECCOB Ha MPOU3BOJCTBAX HAa OCHOBE HAKOIJIEHHBIX JAHHBIX Ha 0a3e TEXHOJOTUI CHIIBHOTO
WU nnst Boctipon3BeICHUS TBOPUECKUX MPO(PECCHOHATBHBIX (PYHKITUI OTPAcIeBOrO CIIEHATUCTA
B LEJAX pa3pabOTKU CHCTEM MOAJCPKKU MPHUHATHUA PELICHUH, 00eCHeuMBaIOIIUX IMPOLECCH

1 poBoii TpaHCHOPMALIUY M WHTEIUICKTYaTU3AI[H TPOMBIIIIJICHHBIX TIPOU3BOJICTB.

1.1 Bunsl aedarenbHOCTH, QYHKIIUU

STAIRS o0ecnieunBaeT peain3anuio CIeayrMnuX GyHKIIMOHATBHBIX BO3MOKHOCTEH:

- aBTOMaTH4ecKas TeHepalus ONTHMAaJIbHBIX KalleHJapHbIX IUTAHOB OW3HeC-
MIPOLIECCOB Ha OCHOBE HAKOIJICHHBIX JAHHBIX O MPOBOAMMBIX paboTax B paMKax aHAJIOTMYHBIX
MIPOEKTOB C BO3MOXKHOCTBIO PAH)KMPOBAaHUS IUIAHOB W BO3MOXHOCTH BBIOOpa HECKOJIBKHX
KpUTEPUEB ONTHUMAIILHOCTH;

- MOJICTTHPOBAHUE 3aBUCHUMOCTEH MEXIy OO0BEMOM pecypcoB u 00BEMOM padoT,
00beMOM paboT U MPOU3BOAUTEIHHOCTHIO PECYpCOB, 00bEMOM pabOT U BPEMEHEM BBITTOJTHCHUS
paboThl, 00BEMOM PECYPCOB U BPEMEHEM BBITIOJIHEHUST PAOOTHI;

- aBTOMAaTHYecKas BaIMJAIMS MJIaHA BBIMOJIHEHUS pabOT Ha OCHOBE HAKOMJIEHHBIX
JAHHBIX O TMPOBOJMMBIX pabOTaXx B paMKaxX aHAJIOTHYHBIX IMPOEKTOB, BKIIOYAs BaTHIAIUIO
pacrpeiesieHusi PeCypcoB, CpeIHETHEBHBIX 00bEMOB palOT, JIUTEIHLHOCTH PabOT, Ha3HAYCHUS
pecypcoB Ha pabOTHI.

OcCHOBHBIMU (DYHKIIHSIMH, TOCTYITHBIMHU OTIEPATOPY SBIISFOTCS:

- reHepalus ONTHUMAJIbHBIX IUIAHOB C 33JaHMEM OrpaHUYEeHUM, BHIOOPOM CTEIleHb
pUCKa ¥ BBIOPAHHBIMH [IETICBBIMH (DYHKIIASIMU;

- reHepanusi ONTHUMAlbHBIX IJJAHOB HA OCHOBE pAa3jMYHBIX alTOPHUTMOB
ONTUMHU3ALMHU (TOMOJIOTMUECKUN arOPUTM, reHeTHuecKuil anroputm u anroput™m HEFT);

- BBIBOJ] TMarpaMM pecypcoB U ['aHTa JJ1 MOCTPOECHHBIX paclHCaHUM;

- ABTOMAaTHYECKOE TIOCTPOCHHE OTYETa O BAUIANNN CTEHEPUPOBAHHOTO TIJIaHA.

- OpPOCMOTp  TPUMEpPOB  Mojenell  OailecoBCkMX — ceTeid  pecypcoB U

MMPOU3BOJUTCIIBHOCTH, KOTOPBIC CUCTEMA UCIIOJIB3YCT IIPU IMMOCTPOCHUHN ONITUMAJIBHOI'O IJIaHaA.
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Hns pemenust nanubix 3agad B cucreme STAIRS peanmzoBano 5 mojyneit: MOIyJib
aBTOMAaTHYECKOM T'eHepaluuu onTUManbHbIX pacnucanuii (MAI'OII), Moxyns MoaenupoBaHUsS
3aBUCUMOCTEHN Mexay paboramu u pecypcamu (MM3PP), momynbs aBTOMaTnueckoi Baaugaliuu
(MAB), Moaynb rpaduyeckoro unrepdeiica (MI'N), Mmoaynb cBsi3piBaHMs, TpaHchopMmanuu u
xpaneHus:i JaHHblXx (MCTX]I), Moaynap areHTHOro YyOpaBJIEHUS CUCTEMOW IJIaHUPOBAHUS
(MAYCILBSAM). Kommiekc »THX MOAYJNEW TMO3BOJSET MOKPBHITh OCHOBHBIE —3aJa4ud
ABTOMATHUYECKOTO IUIAHMPOBAHMS IPOU3BOJICTBEHHBIX MPOLECCOB M ucnonb3oBanus WU

ACCUCTCHTA IIPU IIJIaHUPOBAHUU I YCKOPCHUS IIpoLecca pa6OTI>I.
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2 loxymentamust STAIRS

[lonb3oBarenbckass W HKCILTyaTallMOHHAs JTOKYMEHTAlMsl BKJIIOYAET  CIIEAYIOIINE
JOKYMCHTBI:

- PykoBojcTBO mosib3oBaTens;

- PyKkoBOICTBO IO yCTaHOBKE.
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3 Kommaexr IIporpammMHuoro odecnevyenust

Jliist KoppeKkTHOI paboThl 1 ncnoib3oBanus Becex pyHkuuit STAIRS ncnomns3yercs SAnaexc
Bpaysep mnu ananor nosBossttouiuil ucrosb3oBath Bece pyHkuuun MIUM. Jlng pa3BepTbiBaHus
camoro cepBuca HeoOxoaumbl docker, yrunura docker-compose, yruna devcontainers u TOKeH
JOCTyTIa K API pecypca VseGPT.

Tabmuna 1 — Onpenenenne KOHGUIypaMu TEXHUYECKUX CPEICTB

Kon-Bo | TakroBas | Kos-Bo
TaxkTtoBass | OnepaTuBH
CPU x| wgacrota | GPU X JlnckoBast
Konduryparus 4acToTa asg MaMmsTh,
xon-so | CPU, KOJI-BO nmamath, 10
GPU,ITu |I6
01 (S9) ITo aaep
MuHuMalbHas 1x10 2,4 - - 48 0,5
Pexomennyemas | 1x40 5 — — 256 0,5

3aryck cepBuca:

Jlis mpoBeneHUs] UCTIBITAHUM HEOOXOIUM JOCTYyN K MHTEep(eiCcy IKCIEepPUMEHTAIbHOIO
CTEHJa, KOTOPBIH JTOJIKEH OCYIIECTBISThHCS uepe3 Snnekc bpaysep Bepcun He HIKE 22 U HATU4Ke
Ha komnbroTepe ¢ Linux mwim Windows, noctynom k Internet u yctanosnenusiM docker (¢aitibr
Ui paboTHI IEPEYUCIICHBI B Ta0nuIie 2).

Tabnuma 2 — @aiasl He0OX0UMBIE 17151 PAOOTHI CHCTEMBI

ApxXuB, BKIIOUYAIOMINI B ce0s1 BCIO KOAOBYIO 0a3y stairs_code.zip

Jlamm 6a3bl TaHHBIX M CKPHUITHI IS €€ Pa3BOpauYNBaHUS stairs_data.zip

Jlnist ucrionb3oBanus rpadudeckoro nHTEpderica Hy>KHO BBITIOJTHHUTD CIICAYIOIINE IIIaTrH:

- Ckauatp apxuB npuiiokeHus stairs data.zip u stairs_code.zip U pazapxuBupoBaTh 00a
apXuBa;

- ITlepetiTu B quipekTopuio, Kya pazapXuBUpoBaiy stairs code.zip, Mociie 3Toro B stairs-
backend/.demo_deployment;

- Ecmu onepanuonnas cucrema Windows, TO HEOOXOAMMO 3allyCTHTh MPUIIOKECHHE

Docker Desktop;
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- Ilepenecure mammbl 0a3pl AaHHBIX W3 apxuBa stairs data.zip B JUPEKTOPHIO
stairs-backend/.demo_deployment/.database restore;

- VYo6enutech, uro 3HayeHus nepeMmeHHelx PG DUMP u GP_DUMP B @aiine .env
COOTBETCTBYIOT Ha3BaHUAM (haitnoB u3 stairs_data;

- Y06enutech, uro npuinoxenne Docker Desktop 3amymieHo u paboTaeT U BBIITOJIHUTE B
TepMHUHAaJIe KOMaHay JUIs 3amycka cOopKku KoHTeiHepa: docker-compose up --build.

OcHoBHBIM orpanudeHueM Juist nporpammuaoit cuctemsl STAIRS B nenom siBisiercs
HaJIMYME UCTOPUUYECKUX JAHHBIX MO MPOM3BOACTBEHHBIM OM3HEC-IpolieccaM, Ha KOTOPBIX
npoucxoauT obyuenue moaysist MM3PP, u3BiedueHne CTaTUCTUYECKUX JTAHHBIX O CBS3SIX
MEeXIy paboTramu A MX BoccTraHoBieHHs B mojayie MAI'OII, mouck ucropuyeckux
MPELEHIEHTOB JUIsl BaluJallMM IIOCTPOEHHBIX pacnucanuii moxyinem MAB. J[lanee
IpUBEJCHBI OoJsiee MOAPOOHBIE (PYHKIMOHAIBHBIE OTPAHUYEHUS IO KAXKAOMY MOIYJIIO B
OTIEITBHOCTH.

st ucnonmuenust MAT'OIT HeoOXOAMMO BBITTOTHUTH CIICTYIOIITUE YCIOBUS:

['pad, mocTpoeHHBIN HA OCHOBE pa0dOT M UX CBSI3€H, TOKEH OBITh allUKINIHBIM.

JUia xaxaoi paboThl JOHKHO BBIIOIHATBCS MHUHMMYM OJHO W3 CIEIYHOIIUX
YCIIOBHM:
- JOJDKHBI  OBITH 33laHbl O0BEMBI HCIOJIB3YEMBIX PECYPCOB U  ONPEIETICHbI
MUHUMaJIbHOE ¥ MAaKCUMAJIbHOE KOJIMYECTBO KaXJIOTO M3 TPeOyeMbIX PecypcoB, KOTOPHIE
MOTYT OBITh BbIJICJIEHB] Ha BBIIIOJHEHNE KaXKI0H U3 padoT;
- paboThl, MmoJyIeXkallue IIAHUPOBAHHIO, TOJDKHBI BXOJIUTh B CIHMCOK paboT, Ha
KOTOPBIX 00ydaics MOIYJIb MOJCIHPOBAHUS pabOT M PEeCcypcoB, IS KaxIOW w3 padoT
JIOJDKEH OBITh 3a/1aH ee (pu3ndeckuii 00beM B yKa3aHHBIX €IMHUIIAX U3MEPEHHUS.

- I'pad pabot nomkeH ObITh Ipe/ICTaBlIeH B BUIE (haiia ¢ pacIIupeHUEM CSV WIH
oonekTa DataFrame 6ubnuoteku pandas, ninn oobekta WorkGraph 6ubnmorexku sampo.

- JlomxkHa ObITh 3a/1aHa (PYHKLMS OLEHKH KauecTBa MOCTPOSHHOIO IJIaHa (BpeMmst
BBINOJIHEHUS BceX padoT B IJIaHE, MUHMMHU3ALUs PECYPCOB K JeAIaliHy WiIu Oe3yCcloBHas
MUHHMH3ALHUS PECYPCOB), B COOTBETCTBUHU C KOTOPOH OyIeT MPOU3BOAUTHCS ONTHMH3AIINS.

- KomunuecTBo pabot B rpade He nomxHo npesbimats 100 000.
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Jst MMP33 MOXKHO BBIICTUTH JIBa PEKUMA UCIIOIB30BaHUS — PEKUM O0yUEHUS U
PEXUM TIPE/ICKA3aAHMSL.

Jna ucnonb3oBanuss MMP33 B pexume o0ydeHHs HEOOXOAWMO BBINOJIHUTD
CJIeIyIOLIUE YCIOBUS:

- HaJIWYHWE HE MCHEE BAJIIATH HE KOHCTAHTHBIX HAOIIOICHUH J1s1 KK 10U paObOTHI
U pecypca B 6a3e TaHHBIX C HEHYJIEBBIM 00BEMOM PabOTHI;

- Ha3BaHWA pPabOT W PECYypcOB B JIAaHHBIX JOJDKHBI OBITh TPUBEICHBI K
YHUGPUIIUPOBAHHOMY BHJIy, YTOOBI YIPOCTUTH MPHUBICUCHNUE SKCIIEPTHBIX 3HAHUI Ha HTare
(hOopMHUPOBaHUS CTPYKTYPHI 3aBUCUMOCTEH U PACIIMPUTH 00yYaIOIy 0 BEIOOPKY;

- ans Kaxaod paboThl JOKHBI OBITh COIMOCTAaBJICHBI PECYpPChl  COTJIACHO
PECYPCHBIM BEJIOMOCTSIM;

- TPEHUPOBOYHBIC JaHHBIC JTOJKHBI OBITH MOABEPKEHBI MPEeI0OpadOTKE B BHUJC
ylaJeHHs BBIOPOCOB Ha OCHOBE MHOTOMEPHOU KBAaHTHIILHOUM perpeccum.

Jlnst ucnonp3oBanuss MMP33 B pexume mnpeackazaHuss HEOOXOIUMO BBITIOJIHUTH
CJIETyIOIIUE YCIOBUS:

- Bce OOydYeHHBIE MO PECypCOB U IMPOU3BOJUTEIHLHOCTH JODKHBI OBITH
3arpyeHbl B 0a3y JaHHBIX;

- U KaXJ0W paboThl JOJKHO OBITH MepeaHo €€ HAMMEHOBAHHE M O0BEM IS
OILICHKU PECYPCOB;

- Uil KaKJI0M paboThl MOJDKHBI OBITH TepefaHbl €€ HauMEHOBaHHE, 00BEM, a
TaK)Ke HAUMEHOBAHUS €€ PECYpPCOB U 00BEMBI PECYPCOB TSI OIICHKH BPEMEHHU.

st ucnonb3oBanust MAB HEOOXOIUMBI CIIEAYIOIINE YCIOBHUSA:

- HaIW4YWe HEe MEHee MSATH MCTOPUYECKUX HAOMIOMEHUH Ul KaKIOW paboThl U
pecypca B IpoBEPsIEMOM TUTAHE ¢ HEHYJIEBBIM 3HAYE€HUEM 00bEMOB pabOT U PECYPCOB;

- TpU OTCYTCTBHHM HUCTOPHYECKUX BATUIAIMOHHBIX TAHHBIX PaOOTHI IOJKHBI
HCKAThCS B PECYPCHBIX BEJIOMOCTSIX;

- BaJIMAMPYEMBI IJaH OJDKEH OBITh TMpeAcTaBieH B ¢opMaTe IPEBOBHIHON
CTPYKTYPBHI,
- s KaXJ0# pa®oThl B MJaHe JODKHBI OBITh Ha3HAYCHBI HEHYJIEBBIE 0OBEMBI

paboT U PecypcoB;
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- Tpu KoysimuecTBe padoT Gosee 30, miaH AOHKEH OBITH pa3fenéH Ha OOBEKTHI, B

MJIaHe KaXIbI OOBEKT JOJKEH OTAENATh CepBUCHBIMU paboTamu — «Hawamo paGot mo
Mapke» 1 «OKOHYaHHE padoT IO MapKe».

Jnst ucnons3oBanuss MAYCILBAM HeoOXoauMO BBIIOJHUTH CIEIYIOIINE

YCIIOBUSL:

BXOAHBIC JAHHBIC NPCACTABJICHBI TCKCTOM, UJIN CSV, UJIA pdf (bElfIJ'IOM;

- pasMep Tekcrta He JoiikeH npeBbimath 1000 cuMBOIIOB;

pa3mep csv ¢aiina He AokeH npeBbimath S0 Moaiit;

pa3mep pdf daiina He qomkeH npebimarh 10 MOaiiT, a KOJIMYECTBO CTPAHUIL HE

JOJHKHO TpeBbIaTh 20 MOaiT.

Jns ucnonb3oBanus MCTX]] HE0OXOAMMO BBITOTHUTH CIICTYIOITUE YCIOBHUS:

- wmaymuue [10 Docker Bkimtouas yrunuty docker-compose;

- He Menee 30 I'GaliT cBOOOMHOrO MecTta MMOJ ©Oa3bl JAaHHBIX W YCTAaHOBKY
3aBUCUMOCTEH MPOEKTA;

- oTkpeITHIH TTOPT 80 M1t oGecnieueHus gocryna k API;

- paszBepHyThIe 0a3bl qaHHBIX PostgerSQL u GreenPlum.

Jns ucnons3oBanus MI'M He00X0UMO BBIMIOTHUTD CIEIYIOLIUE YCIOBUS:

- HAJTMYUE COBMECTHMOTO  OOOpyZOBaHHsS  (KOMIIBIOTEpA, MOHHTOpA) W
MPOrPaMMHOTO oOecTieueHus (OnepaluoOHHON CUCTEMBI, Opay3epa);

- TOCTaTOYHAs MPOU3BOIUTEILHOCTH 000PYIOBAHHMS JJIsl 00ECTICUCHHS CTA0MITHbHOM
paboTsl uHTEpdetica 6e3 3aaepKeK U cOOeB;

- He0OXOIMMOCTh aBTOPU3AINH JUTSA JOCTYIA K PYHKIIHSIM CHCTEMBI,

- HeOOXOUMOCTh HWHTETpaluu Cc JApyrumMu monyisimu cuctembl STAIRS s

oOMeHa TaHHBIMU U CUHXPOHHU3AIUN PAOOTHI.
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4 IIpoueccol xu3HeHHoro nukiaa STAIRS

XKuzuennsiii muxs STAIRS npexncrasnen va Pucynke 1.

WHtepdenc MIA

+Bee dyHKUMK KoMnnekca

STAIRS peannaoBaHHble
yepea rpachudeckmin
VIHTEPDERG 1 BBI3OB
metonos AP|

Monyns MCTXI

Cepewc AU v

— A, S

Moaynb Banuaaumrn
MAB Mooyne MM3PP

*PEJ]EKI'MDDBEHVIE npoexToe

' +MasneveHue n CoXpaHeHue JaHHbIX

: +3anyck Boex Moayned kpome MM

| +3anyck npouecca GeICTPO BANMAALMK
: +3anyck npoLecca NonHoi Banuaauu
‘< +CoxpaHeHue pesyneTatos Banuoaumn

+Wsenesenine Heobxoammbix
MCTOPHYECKUX AaHHBIX
__| +Anroputm BeicTpoi

+Pacyer pecypcHbIX
TpefosaHui paboTkl
+PacyeT pecypcHsIX

Banupauuu KOMaHp ans paBot
+ANropyMTM NONHORA | +3aMYSK NPOURCEA NNGHIPOBEHMA +Pacuet BpemeHn

! + i
BaNUAALMA 3anyck npoueccos o6HOBNeHNE pecypcHiIX TpeGoBaHuA BLINORHEHIs paBoT

1 cesaei Mexay paBotamu

T 3 T

Mogayns areHTHoro H :
YNPaBNeH1a CUCTEMON ! i Mopgyns MAFOM
nnaxuposanns MAYCN je— Mukpocepenc :
+Bei3os mogyneit i COXpaHeHWA OaHHbIX +MnaHnposanwe npoekTa
+CeMaHTHYECKMA NapCHT ! : +BoccTaHoBnenne n
painon H +CoxpaHenne faHHsIX : WCnpaenexne censeil
+CosaHne NPoeKToB U3 | +Maeneqenne nanHsx " 1 7| +PecTpyxTypusaLna rpaca
yaTa ! +AfanTep AnA NpAMbIX
+0OTBETH Ha NPONIBONLHBIE ' 3anpocoe B Opyrux Moaynax )
3anpocsl B 4are ! ] ————d
¢ :
ChromaDB
Pucynok 1 — Cxema opranuzanuu MofayJjell cucreMsl nporpamMMmHoi cucrembl STAIRS
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4.1 Pa3zsutne STAIRS

STAIRS pa3pabaTbeiBaeTcsi B COOTBETCTBHHM BHYTPEHHHMH IUIaHAMH KommnaHuu. [lo
pe3yabpTaTy BBIXOJa penn3a ocyuiecTBisiercss ooHosienue [10.

[Tpu popmupoBaHUY TITAHOB YUYUTHIBAKOTCS:

- 3a51BKHM 3aKa3YMKOB, MTOCTYIIAIOIINE B XOJIE COMPOBOKICHHUS;

- IPEUMYIIECTBA U HEAOCTATKU (DYHKIIMOHATBLHO CXOXKUX MPOTYKTOB;

- TEHJICHIIUU PHIHKA CUCTEM YTIPABIICHUS IOKyMEHTaAMU;

- IBMCHCHMUA HOpMaTHBHOﬁ 0a3ml.

4.2 Tlpomneccsl, obecnieunBaronue noaaepxxanue xu3nenHoro mukina STAIRS

B ocHoBy mpoueccoB, oOecneuMBaOIIMX MOJAECpPKAHUE KMU3HEHHOTO  IMKJIa
nporpamMmmHoro obecneuenus, 3anoxken ['OCT P MCO/MOBK 12207-2010 «udopmarmonHas
texHosorusi. CucremMHas M TporpamMmHasl HHKeHepus. lIporecchl XKU3HEHHOTO LHKIA
MIPOTPAMMHBIX CPEICTBY.

4.2.1 IIpouecc MEHEKMEHTA TOKYMEHTALlUU

Henp mpouecca MeHEKMEHTa JOKYMEHTallMud - pa3paboTka M COMPOBOKICHHE
3apEerUCTPUPOBAHHON HMH(POPMALMU 1O MPOrpaMMHOMY oOOecleYeHHo, C(HOPMHUPOBAHHON B
pesynbrate nporeccon JXKII.

3aauaMu mpoliecca MEHEIKMEHTA IOKyMEHTAIlUU SBJISIFOTCS:

- ONpeieJIieHue CTaHAapTOB, KOTOpPbIE NPUMEHSAIOTCS IpHU pa3paboTKe MPOrpaMMHOIN
JIOKyMEHTAIUH;

- ompeJesieHue T0KyMEeHTalluu, KoTopas mpou3Boautcs mnpoueccom KLI;

- OIIpe/IeTICHUE U YTBEPKJECHUE COACPKAHUS U LIeei BCel JOKYMEHTAIINH;

- pa3paboTKa JOKYMEHTAllMM W OpraHu3aius J0CTyna K HEHd B COOTBETCTBHH C
BHYTPEHHUMU CTaHIaPTaMU;

- COTIPOBOXCHHE IOKYMEHTAIIMH B COOTBETCTBHH C OMPEICTICHHBIMU KPUTEPHUSIMHU.

Crpaterust MEHePKMEHTA JOKyMEHTAINH 0()OPMIISIETCSI B COOTBETCTBUU C BHYTPCHHUMH
crangaptamu. JlokymeHTaIus, BKIOYaeT B CeOs:

- 3ar0JIOBOK WJIM Ha3BaHHE,

- OCJIM 1 COACPIKAHUC,
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- KpyT HOJIb30BaTeNe, KOTOPHIM OHA IIPEAHA3HAUCHA;

- IpOLelypbl U OTBETCTBEHHOCTh NMPH (POPMHUPOBAHUU HCXOAHBIX JAHHBIX, pa3paboTke,
peBU3MAX, MOIUGUKAIIMH, YTBEP)KICHHH, MPOM3BOJICTBE, XPAaHEHHUH, paclpeleIeHuH,
COIIPOBO’KICHUU M MEHEKMEHTE KOH(UTYpaLuy;

- TpadUKU CO3JJaHUS IPOMEKYTOUHBIX U OKOHYATEIbHBIX BEPCHH.

Kaxnpiii waeHTHQUIUMPOBAHHBIA JOKYMEHT pa3padaThiBaeTCsi B COOTBETCTBUU C
MOJIXOIIMMA CTAaHAAPTaMH Ha JOKYMEHTAIIHIO, PeriiaMeHTHPYIOIUMH HOCHTENH, (opmarsl,
OITMCAaHUE COJIEP)KAHMS, HyMEPAlNIO CTPAHUI], Pa3MEIICHUE PHUCYHKOB M TaOJHIl, TOMETKU O
paBax COOCTBEHHOCTH M CEKPETHOCTH U JAPYTHUE 3JIEMEHTHI IPEICTABICHUS.

[ToaroroBneHHbIe JOKYMEHTBl PAacCMAaTPHBAIOTCA M PENAKTUPYIOTCS 1O (opmary,
TEXHUYECKOMY COJIEP)KAaHUIO M CTUJIO MPEJICTABICHHUS B COOTBETCTBHHM CO CTaHIapTaMH Ha
nokyMeHTanuio. [lepes BEITYyCKOM JOKYMEHTOB OHU MTPOBEPSIIOTCS YIIOTHOMOYEHHBIM JIUIIOM.

JlokyMeHTBl pa3pabaThIBAIOTCS M TOCTABIAIOTCS B COOTBETCTBHM C IUIaHOM. [lpm
IPOU3BOJICTBE M PACIPEACICHUN JOKYMEHTOB MOT'YT HCIIOJIB30BaThCsl OyMaXkKHbIE, 3JICKTPOHHBIE
WIM JpyTue HOCUTENU. BakHble MaTepuallbl XpaHITCA B COOTBETCTBUH C TPEOOBAHHMSIMH IO
COJIep KaHMIO 3aMHCEeH, 3aUIIIEHHOCTH, COPOBOXKICHHUIO U PE3EPBUPOBAHHIO.

W3meHeHust B TOKyMEHTAIIMIO BHOCSTCS IPU BBINOJIHEHUU MPOIECCa COMPOBOKIACHUS
MIPOrpaMMHOr0 o0ecreyeHusl.

4.2.2 Tlpouiecc MeHEIKMEHTa KOH(UTYpalluy IPOTPaMMHOT0 00eCTIeYeHUS

[lenp mnpomecca MeHEMKMEHTa KOHPUIYpalMd MIPOrpaMMHOIO0 OOECHedYeHHUs -
YCTAQHOBJICHUE M CONPOBOXKJICHHE IEIOCTHOCTH MPOrPAaMMHBIX OOBEKTOB M OOECIeueHHe MX
JOCTYITHOCTH JUISl 3aMHTEPECOBAHHBIX CTOPOH.

3ajauamMu  mpoliecca MEHEIKMEHTa KOH(QUIypalud MpPOrpaMMHOIO oOecreueHus
SIBIISTEOTCSI:

- OTIpeieNIeHue CXeMbl 0003HAuYEHUs! MPOTrPaMMHBIX OOecHeueHHst U ero MoauduKarui
(0OBEKTOB MPOrpaMMHOI KOHPUTypaLun);

- KOHTPOJIb MO (UKAIIUI U BBIITYCKOB ITPOrPaMMHOT0 00ECIeUeHMS;

- perucTpanus u mpeoCcTaBIeHne HHPOPMAIIUHU O CTaTyce MOAU(UKAIINI;

- KOHTPOJIb XpaHEeHHUs1, 00PaOOTKH U MIOCTaBKU MOIU(PUKALINH.

VYnpasienue KOHQUTrypauuen BKIIOYaeT B ceOsl:

15



HNHTe/uIeKTyaIbHO CHCTeMbI KaJIeHAAPHOI0 IVIAHUPOBAHUSA OU3HeC-NPOIeCCOB
Onucanne npoueccos, odecne4nBalOIIUX NOJIePKAHNE ) KU3HEHHOT0 IIHKJIa

- NICHTU(HUKALNIO ¥ PETUCTPALUIO 3aBOK Ha M3MEHECHNS;

- aHAJIU3 U OLICHKA U3MEHEHHI;

- IPUHATHUE WM OTKIIOHEHHUE 3a51BOK;

- peanu3anuio, Bepu(UKaLuio U BHITYCK MOJU(PHUIIMPOBAHHON COCTAaBHON YacTH;

- IPOBEPOYHBIC HWCIBITAHHUS, HA OCHOBAaHMHM KOTOPBIX MOXXHO MPOCIEKHUBATH KaXKIYIO
MOJU(UKALHIO, €€ IPUYNHBI U TIOJTHOMOYHS Ha MPOBEJICHUE U3MEHEHUH;

- OIICHKa 3aKOHYEHHOCTH IPOTPAaMMHOTO OOECHeueHUs] ¢ TOYKU 3PEHUS pealn3aluu
YCTQHOBJICHHBIX K HUM TpeOOBaHUI.

Brimyck, mocTaBka u mojaepKKa MporpaMMHOTO 00€CTIeUeHHs, a TAaK)Ke JOKYMEHTAIUN
Ha HEro OCYIIECTBISIOTCS B COOTBETCTBUH C yCIOBHSMH JOTOBOPA HA MIOCTABKY.

4.2.3 IIpouecc obecrnieueHus: rapaHTUN KaueCcTBa IIPOrPaMMHOT0 00ecTieyeHust

Llens mpormecca oOecriedeHUs] TapaHTHHM KadecTBa HPOTPaAaMMHOTO OOECTeYeHus -
NPEJOCTaBJICHIE TapaHTHH COOTBETCTBUS pabodell MPOAYKIIMU U MPOIECCOB MPEABAPUTEIHHO
OTIPECNIECHHBIM YCIIOBHSIM.

3amauaMu porecca rapaHTUU KadecTBa MPOrpaMMHOT0 00ecieueHusl SBISIOTCS:

- CO3/JaHUE U TOAJIEP’KKa CBU/IETENBCTB rapaHTHH Ka4eCTBa;

- UACHTU(HUKAIMS U pErHcTpanus npo0ieM U (MI1) HECOOTBETCTBUH ¢ TPeOOBaHUSIMH;

- BepuduKanus coOMOAEHHUS MPOAYKIMEH, MpoLeccaMi M JICHCTBUSAMHU JEHCTBYIOIINX
CTaH/IapTOB, MPOLEAYp U TpeOOBaHUII.

[porecc rapaHTUM KavyecTBa BEIETCS KOOPAWHUPOBAHHO C MPOIECCaMH BepU(UKAIINN
IPOrpaMMHOr0 O0OecCleYeHHs], BaJUAAlUU TPOrPpaMMHOI0 00eCHedYeHHUs, PEBU3MH MU ayauTa
MIPOrpaMMHOr0 o0ecreyeHusl.

[Iponecc rapaHTUn KadyecTBa peasu30BbIBACTCA U COMPOBOXKIAETCS COTTIACHO YCIOBUAM
JI0TOBOpA.

4.2.4 Ilpouecc BepupHKaLMKU IPOrPaMMHOTO 0OecrieueHus

Lenp mpomecca BepupUKaIUKW TPOrPaMMHOTO OOECTedeHUss - TOATBEPKIACHUE
COOTBETCTBHSI TPOI'PAMMHOT0 00€CIIeYeHUs 3aJaHHBIM TPEOOBAHUSIM.

3amayaMu mporiecca BepuUKaIH TPOrPaMMHOTO 00eCTIeUeHHsI SIBIISFOTCS:

- OIIpeZieJIeHNe KPUTEPUEB BepH(DUKAIIIH;

- BBIIIOJIHEHUE TPeOyeMBbIX JIeHCTBUI 1O BepU(UKALINY;
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- OTIpeIeNICHUE U perucTpanus 1e(eKToB;

- IPEIOCTaBIIEHUE PE3YIbTATOB BepU(DUKAINY 3aKA3UYUKy U APYTUM 3aUHTEPECOBAHHBIM
CTOpOHAM.

[pornecc BepuduKamuy BKIIOYACT CICAYIOUINE ITAIbL:

- Bepudukanus TpeOoBaHUN (BepUHUKAIUS OCYIISCTBICTCS C YYE€TOM CIIEIYIOIINX
KpUTEpUEB: CUCTEMHBIC TpeOOBAaHMsS SBISAIOTCS  COTJIACOBAHHBIMH, BBIIOJHUMBIMH U
TECTHPYEMBIMHU; CUCTEMHBIE TPEOOBAHHS COOTBETCTBEHHO PACIIPENEICHBI 10 TEXHHYECKUM,
MPOrPaMMHBIM 3JIEMEHTaM U PYYHBIM OIEPAIMSIM COTJIACHO KPUTEPHUSIM MPOCKTA; TPEOOBAHUSI K
MIPOrPaMMHOMY OOECIIEUCHHIO COTJIACOBAHBI, BBITIOJHUMBI, MPOBEPSEMBbl U TOYHO OTPAKAIOT
CHCTEMHbIE TpeOOBaHMS;, TpPeOOBaHUS K MPOTPAMMHOMY OOCCICUCHHIO, CBS3aHHBIE C
0€30I1aCHOCTHIO, 3AMUTON U KPUTHIHOCTHIO, SIBISIFOTCSI KOPPEKTHBIMHU );

- Bepudukanus koja (BepupUKaIHs OCYIIECTBISETCS C YUETOM CICIYIOIUX KPUTECPUCB:
KOJ SIBISICTCS CIEACTBHEM IPOCKTa H TPEOOBAHUN TECTHPYEMOCTH, TPABUIBHOCTA U
COOTBETCTBYET YCTAaHOBJICHHBIM TPEOOBAHUSM U CTaHIAPTaM, OTHOCSIIIUMCS K KOJJMPOBAHHUIO; KO
OCYIIECTBIISICT HAJUISKAIIYIO IOCIEI0BATEIbHOCTh COOBITHI, COTJIACOBaHHbIE HHTEP(ENCHI,
KOPPEKTHBIC JaHHBIC W MMOTOK KOMaHJ YIPABJICHUs, 3aBEpPIICHUH, aJlCeKBATHOTO paclpeIeIeHuUs
BpEMEHH W pa3MepoB (PUHAHCHPOBAHUS, a TaKXKe OIPEIeICHHE OIMUOOK, JOKAIHU3AINI0 U
BOCCTAaHOBJICHHE; BBIOpAaHHBIH KOJ MOJKET CJIEIOBaTh W3 TPOEKTa WM TPeOOBaHUH; KO
KOPPEKTHO peanu3yeT TpeOoBaHMs MO 0e30MacHOCTH, 3alIUIICHHOCTH U APYTUM KPUTHYECKUM
CBOMCTBaM);

- BepuuKalusg TOKYMEHTAIuU (Bepu(UKAIHS OCYIIECTBISETCS C YYETOM CIETYIOIINUX
KPUTEPHEB: JOKYMEHTAIMsI SBIISICTCS aJCKBATHOW, ITOJIHOM M COTJIACOBAaHHOM; IOJTrOTOBKA
JOKYMEHTAIIMN OCYIIECTBIISIETCS CBOCBPEMEHHO; MEHEIKMEHT KOH(GUTYpaIllui TOKYMEHTOB
CIIe/lyeT yCTaHOBIICHHBIM MPOLIEAYPaM).

4.2.5 Tporecc Bauaaiuy MporpaMMHOTO 00eCTIeUeHHUSI

[ens mporrecca BaTuAaMK TPOrPAMMHOTO 00SCIICUCHHSI - TIOITBEPKACHHIE BBITIONHCHUS
TpeOOBaHUM /I KOHKPETHOT'O MPUMEHEHHUS pabodyero MporpaMMHOTO 00eCIIeueHHUS.

3agauamu mporecca BUIMIAINN TPOrPAMMHOTO 00eCTIeUeHMs SIBIISIOTCS:

- OIIpEJICIICHUE KPUTCPUEB BATUIAIINY;

- HACHTU(QUKALUS U perucTpanus npoodiem;

17



HNHTe/uIeKTyaIbHO CHCTeMbI KaJIeHAAPHOI0 IVIAHUPOBAHUSA OU3HeC-NPOIeCCOB
Onucanne npoueccos, odecne4nBalOIIUX NOJIePKAHNE ) KU3HEHHOT0 IIHKJIa

- o0ecriedeHne CBUICTENBCTB TOTO, YTO CO3JaHHOE pabodee MporpaMMHOe oOecTiedeHHe
IMPUTOAHO I NPUMCHCHHUSA 110 HA3HAYCHUTO,

- IPEIOCTABIICHUE PE3YIbTATOB JACHCTBHIA 110 BAMIAIINHN 3aHHTCPECOBAHHBIM CTOPOHAM.

B pamkax pabot pa3pabaTbiBaeTcs IUIaH BaTUAALUU IS MMOATBEPXKAAIONICH MTPOBEPKH
nporpaMMHOro odecrnieuenusi. OnpenensoTcs 3a/1aun BaJuallii, CBSI3aHHbIE C HUMH METO/IBI,
TEXHOJIOTUU U UHCTPYMEHTAPUIA.

[Ipomiecc paboTel moJB30BaTENsT € TpapuUYecKuM HUHTEPHENcOM COMPOBOKIAACTCS
CTaTyCHBIMU COOOIIECHHUSIMHA O TIPOTPEcce PEHICHUs 3ajay TUIaHUPOBaHus U Bajumarmu. Kpome
TOTO, €CIIM BBEACHHBIC IOJIb30BATEIEM JIaHHBIE HE MOTYT OOCCIICUYUTh KOPPEKTHOE pPEIICHUE
3aJ]auyl TUTAHUPOBAHUS U BAJUIAIIUH, TO ATO TAK)KE COMPOBOXKIAETCS cooOmeHusM. [Ipumepsl u

pacmpoBKY TAKUX COOOIIEHHUH MpUBEIEHBI B TabnuIe 3.

Tabnuma 3 — Ilpumepsl coOOIIEHWH, MMOJy4aeMbIX BO BpeMs paboThl ¢ TpaduIecKUM
uHTepdeiicom
TexcTt cooOuieHus PacmmdpoBka coobienus

There are cyclic dependencies in the | B cTpykrype rpada TpOM3BOJACTBEHHBIX 3aad
WorkGraph OOHApY)KEHBl IUKIMYECKHE 3aBUCUMOCTH MEXIY

3agadyaMu

The format of the WorkGraph data | B JAHHBIX pu MHULM N3N rpada
representation is broken IIPOM3BOJICTBEHHBIX 3amaq MIPHUCYTCTBYIOT
HEKOPPEKTHBIC 3HA4YeHUs (OTpHLATEIbHBIE OOBEMBI
paboT, pu3nyeckue HapylIeHHWs B MHHHMAJIBHBIX U

MaKCUMAaJIbHBIX PECYPCHBIX TPEOOBaHUH B 3a/ja4ax )

There is no contractor who can meet | BoiieneHHbBIX Ha BBITIOJHEHHE TPOEKTa PECYPCOB

the requirements of a given | HEIOCTaTOUHO [UISI YIOBJIETBOPEHHS MHUHUMAIbHBIX

WorkGraph TpeOOBaHUI MPOU3BOJICTBEHHBIX pabOT B MEpEeIaHHOM
rpade
Test on work order failed B moctpoeHHOM TUTaHE HapyHmICHBl HadalbHbIC

Tpe6OBaHI/I$[ Ha IMOopAO0K CIICAOBAHUA 3a1aq

Test on  minimum  resource | B mocTpoeHHOM MiaHe MPHCYTCTBYIOT 3adayM, s
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Onucanue MpoueccoB, 00eCNeYHBAIOIINX MOAAePKaHHe ) KH3HEHHOT0 ITHKJIA

requirements satisfaction failed

KOTOPBIX HE BEIIIOJTHAKTCA MUHUMAJIbHBIC Tpe6OBaHI/I$[

Ha MHHHMAJIBHOC KOJHMYCCTBO BbIIIOJIHAKOMINX €€

pecypcoB

Test on maximal resource

requirements satisfaction failed

B mocTpoeHHOM IUIaHE NPUCYTCTBYIOT 3agadu, s

KOTOPBIX ~ HE  BBINOJHAIOTCS  TpeOOBaHUS  Ha
MaKCUMAaJIbBHOC KOJIMYECTBO BBITTOJIHAKOIIUX (&9
pecypcoB

Given set of resources cannot provide

scheduling the by the specified

BrpineneHHBIX Ha BBINOJHEHUE IIPOEKTAa PECYPCOB

HEAOCTAaTOYHO AJIA BBIIIOJIHCHU A pa60T K YKa3aHHOMY

deadline JeJuIaiiHy

WebSocket Disconnect for chat id N:
(1000, None)

CooO1ieHre BO3HUKAET MPHU pa3pbiBe COSAUHEHUS UITU

HCIIOJIaaAKaX B CCTHU

4.2.6 Iporecc peBU3UU MPOTPaMMHOTO 00ECIICUCHHUS

Ilens mpomecca peBU3UHM TNPOTPAMMHOIO OOecHeueHusl - MoJjep>KaHue oOIIero
MOHUMAHMS Y 3aMHTEPECOBAHHBIX CTOPOH OTHOCUTENBHO LIEJIEH, TOCTUTHYTHIX PE3YyJbTaTOB U
JNanbHEUIUX NelcTBUU. PeBu3nn mporpaMMHOT0 oOecTiedeHus MPUMEHSIIOTCS KaK Ha ypOBHE
MEHE/)KMEHTa MPOEKTa, TaK U Ha TEXHUUYECKOM yPOBHE U MPOBOJSATCS B TEUCHHE BCEU KU3HU
MIPOEKTA.

3aauaMu Tpolecca peBU3HH MPOTPAMMHOT0 00eCTICUeHUs SABISIOTCS:

- BBIMIOJTHEHUE TEXHUYECKUX PEBU3UN U PEBU3UI MEHEKMEHTA Ha OCHOBE IMOTPeOHOCTEH

IIpOCKTaA,

OILICHKA COCTOSIHMS U PE3YyJIbTaTOB ACUCTBUM;

MMpEaAOCTaBJIICHUEC PE3YJIbTATOB PCBU3NH BCCM YUACTBYIOIIHUM CTOPOHAM;

UACHTU(DUKAINS U PETUCTPALIUsI PUCKOB U IPOOIIEM.

[lepnonnueckne peBU3NHM IPOBOJATCS B IPEABAPUTEIBHO ONPEIEICHHBIE CPOKHU.
Jlns mpoBeieHns KaXK0i peBU3UHU yCTaHABIIMBAKOTCS:

- IUIaH PEBU3HH;

- COCTaB MPOrPaMMHOTO oOecrieueHus (Pe3yIbTaToOB AEATEILHOCTH);

- TpoOJIeMBl, IOUIEKAIIIE 00CYKICHUIO;
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- 00sacTH IPUMEHEHHUS U IPOLELYPBbI;

- HUCXOJHBIE U UTOTOBBIE KPUTEPHUH ISl PEBU3HH.

[IpoGriembl, BBISBIIEHHBIE MPU MPOBEIECHUU PEBU3UHU, PETUCTPUPYIOTCS U MEPENAOTCs B
Ipolecce perieHus npooiaeM B IpOrpaMMHOM 00eCTIeUeHHH.

PesynbpTarel peBu3uMM JOKyMEHTHpYIOTCS. JlaeTcs oneHKa aJeKBAaTHOCTU pPEBU3UHU
(HampuMep, IPUHATHE, HENPUHATHE WU YCIOBHOE PUHATHE PE3yJIbTaTOB peBU3UH). Pe3ynbTaThl
PEBU3MM  NPEJOCTABISIOTCS  3aMHTEPECOBAHHBIM  CTOPOHAM.  YYacTBYIOIIME  CTOPOHBI
COIJIACOBBIBAIOT HMTOTOBBIM pe3ylbTaT PEBU3MM, OTBETCTBEHHOCTh 3a IMO3ULUH, Tpedylolue
JNEUCTBUN, U KPUTEPUU 3aBEPILECHUS.

4.2.6.1 PeBu3uu MEHEIKMEHTA ITPOCKTA

[Ipu peBHU3MM MEHEIKMEHTA MPOEKTA MPOBOJIUTCS OLIEHKA MPOEKTa MO OTHOLICHUIO K
IUTaHaM [IpoeKTa, Tpadukam padoOT, cTaHAapTaM M PYKOBOJAIIMM yKa3zaHUsM. Hrorossle
pe3yJIbTaThl PEBU3HUU IPEACTABISIIOT HAa PACCMOTPEHHE COOTBETCTBYIOLEMY PYKOBOJCTBY,
pegycMaTpuBast:

- aKTHBHU3AIMI0 PAa0OT B COOTBETCTBUM C IUIAHOM, OCHOBAaHHYIO Ha OIICHKE
JEeATeIbHOCTU I COCTOSIHUS POTPAMMHOI0 00ECIIEUEHHUS;

- MOJEpKAHUE r7100aJIbHOTO yIpaBJIE€HUs IIPOEKTOM IIOCPEACTBOM
COOTBETCTBYIOLLETO paclpeielIeHus: peCypcoB;

- M3MEHEHHME HANpaBJICHUS Pa3BUTHs MPOEKTA WIM OINpe/eseHUue MOTPEeOHOCTH B
JIONOJTHUTEIBHOM IJIAHUPOBAHUY;

- OLICHKY M PYKOBOJCTBO PELIEHHMEM BOIPOCOB, CBA3AHHBIX C PUCKOM, KOTOpPBIE
MOTYT YyIpOKaTh YCIEXY IIPOEKTa.

4.2.6.2 Texuuueckue peBU3NU

TexHuyeckre peBU3UU MPOBOATCS AJISl OLIEHKU [TPOTPaMMHOI0 00ecrieyeHus ¢ MO3uLnn
CIIENYIOIINX KPUTEPHUEB:

- IOJIHOTAa KOMILJIEKTAIINH;

- COOTBETCTBUE NPUHATHIM CTaHIApTaM U crelu(pUKaLusiM;

- COOTBETCTBHUE MPOILIECCY MEHEIKMEHTA KOH(PUTypaIuu;

- COOTBETCTBUE YCTaHOBJIEHHOMY I'pauky pador.
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4.2.7 llponecc aynuta mporpaMMHOTO 00eCTICUeHUS

Lenp mporecca ayauTa MPOrPaMMHOTO OOECIEYeHUs - HE3aBUCHMOE OIpeeTICHHE
COOTBETCTBUS ITPOTrPaMMHOTO obOecrieueHus: TPeOOBAHUSIM, TUTAHAM M COTJIAIICHHUSIM.

3amauaMu mpoliecca ayuTa MporpaMMHOTO OOECTICUeHUS SABIISIOTCS:

- OmpeneseHUuEe COOTBETCTBHUSI MPOTrpaMMHOTO oOecrieueHusi TpeOOBaHMSIM, IUIAHAM WU
COTJIAIIICHUSIM;

- BBIABJICHHE NMPOOJIEM U TIepeiaya uX JIJIsl PEeIIeHUsI OTBETCTBEHHBIM CTOPOHAM.

[IpoBepku mpoBoASTCA B MPEIBAPUTENHLHO YCTAaHOBIEHHBIE CpokU. [lo kaxxaoMy ayauTty
yCTaHaBJIMBAETCH:

- IUIaH MPOBENICHUS ayuTa;

- COCTaB IIPOBEPSIEMOr0O IIPOTPAMMHOI0 OOECTIEUEHNUS U PE3YIbTaTOB JAESTEIbHOCTH;

- o0nacTh pacrnpocTpaHeHHs U MPOLIETYPhl ayINTa;

- UCXOJHBIE M UTOTOBBIC KPUTEPHUH MIPOBEICHUS ayIUTA.

[IpoGrieMbl, BBISIBICHHBIE TIPU MPOBEICHUM ayJIUTOB, MEPENAlOTCs MPOIECCy pelIeHus
po6JeM B TPOrpaMMHOM 00ECIICUCHHH.

Pe3ynbTatel ayauta JOKYMEHTalIbHO O(QOPMIISIIOTCS M TPEACTaBISIOTCS IpOBepsieMOi
ctopone. I[IpoBepsiemass CTOpOHA COTJIACOBBIBAET IMPEICTABICHHBI OTYET M COOOIMIaeT o
IJTAHUPYEMBIX PEIIEHUSX COOTBETCTBYIOLIUX MPOOIIEM.

4.2.8 portecc perienwust mpoOiIeM B MPOrPaMMHOM OOECTICUSHUU

Lenp mpouecca pemieHust npodsieM B MpOrpaMMHOM OOECIEUEHUU - FapaHTUPOBAHHbBIE
UOCHTU(UKAIS, AaHATTN3, KOHTPOIIb U YIIPABJICHUE PEIICHUEM BBISIBICHHBIX TPOOIIEM.

3amauamu mpolecca pelieHus npo0sieM B IPOrpaMMHOM OOECTIeUeHUN SBIISIOTCS:

- perucrpanus, UASHTHPUKAIUS U KIacCu(UKaLUs PodiieM;

- aHaJIM3 U OIIEHKa MPOoOJIeM ISl OTPEICTICHUS TPUEMIIEMOTO PeIIeHUs (PEIICHHH ),

- BBITIOJTHEHUE PEIICHUN TPodieM;

- OTCIICKUBAHKE MPOOIJIEM BILUIOTH 0 UX 3aKPBITHS.

[Ipouecc pemieHuss mpoOiIeM B MPOTPAMMHOM OOECIIEUEHUH SIBISETCS IMUKIMYECKUM.
OOGHapy KeHHBbIE B APYTHX MpoIeccax MpoOIemMbl BBOISITCS B Mporiecc pemenus mpodiem. Kaxmas
npo0yeMa KiIacCuPHUIMPYETCs IO KATETOPUHU U IPUOPUTETY JIJIsl 0OJIerYeHns aHaIn3a TeHACHIUN

u pemenus npodiem. Ilo atum npoOnemaM MHMIMHMPYIOTCS HeoOxoaumble neiictBus. Ilpu
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HEOOXOAMMOCTH 3aMHTEPECOBAHHBIE CTOPOHBI MH(DOPMUPYIOTCS O CYIIECTBOBAHUH IPOOJICM.
[IpoBoauTCs aHamU3 TEHACHIINI B U3BECTHBIX MpoOIeMax. Y CTaHABIUBAIOTCS U aHATU3UPYIOTCS
MPUYHUHBI TIPOOJIEM, KOTOpPBIE Jajee, €ClM BO3MOXKHO, ycTpaHsioTcs. CocTosHUE MTpoOIeMbI

OTCIIC)KNBACTCA 151 OTPAXKACTCA B OTUCTax.

4.3 Ilponecc BHEAPEHUS
B mpouecce BHeapenus I1O wuHTerpupyercs ¢ HMHPOPMAIMOHHBIMH CHUCTEMaMH,

HCIIOJIb3YCMBIMH 3aKa34YMKOM, HACTPANBACTCA HA ﬂeﬁCTBYIOHlHe Yy 3aKa3uuKa 6I/ISH€C—HpOI_IeCCLI.

4.4 Dkcnmyartalus U COIPOBOXKAECHNUE CUCTEMBbI

OKcIuTyaTalusi CUCTEMbl OCYILECTBIIICTCS COTPYJHUKAMH CTPYKTYPHBIX MOJpa3esIeHUui
3akazumka. Texauueckoe obcimyxnBanue CHCTEMBI B MPOLIECCE €€ IKCIUTyaTalldl BBITIOIHIETCS
MIEPCOHAJIOM TEXHUUYECKHX CITy’KO 3aKazuuka.

CocraB padoT B paMKax CONPOBOMXKIEHUSA:

— Ilpuem, peructpanus, kiaccuukalnus W MapHIpyTU3alus 3asBOK (0oOpaleHuii)
3aka3uuka B oTHoweHuu 110.

— IlpenocraBnenne 3aka3uuky HHGOPMALUU O XOAE HCIOIHEHUS paHee MPHUHATON
3asIBKU.

— HWudopmupoBanue 3akazuumka O pe3ynbTraTe OOpabOTKM TNPUHATOM  3asABKHU,
MOATBEPK/ICHUE PEIICHHUS.

Pemienne HHIIUAECHTOB, CBA3aHHBIX ¢ padoroi I10:

— aHaJIu3 ¥ yCTpaHeHue ouMO0K U cO0eB B MporpaMMHbIX Moaysx 110;

— TpPENOCTaBIICHHME M peaju3alys PEKOMEHIAIMA W/WIM BPEMEHHBIX pEHICHUH 10
UCIPABJICHUIO OIIUOOK 1 ¢O0€eB B MporpaMmMHbIX Moaysix I10;

— TpOBeACHUE BHYTpeHHero TectupoBaHus Bepcuil 10 / mardell ¢ mcnpaBiIeHHBIMU
OIIIMOKaMHU;

— npenoctasienue Bepcuil [10 / mardeil ¢ ucnpaBIeHHBIMU OMIMOKAMHU, UX yCTaHOBKA
yZIeJIEHHBIM METO/IOM MOJKIIIOUEHHs], B clydae HeoOX0AUMOCTH ycTaHOBKH Bepcuii 10 / maTtueit
Ha 00BEKTE, PEAOCTABIISAECTCA HHCTPYKLIUS [0 YCTAHOBKE;

— HW3MEHeHMe U HacTpoiika nmapamerpos [1O B 1ensx ycrpaneHus: cOoeB;
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— HOpeaoCTaBJICHUC OOHOBJIEHHOM AOKYMEHTAIlMKW B Cliyda€, €CJIM IIpU H3MCHCHHUAX,
BBIITOJIHACMBIMU B XOZC OKAa3aHUA YCIIYT U OOHOBJICHUS HO, JaHHBIC B TeKymeﬁ AOKYMCHTAIUN
CTaHOBATCS HC aKTyaJIbHBIMU.

CoTpyIHUKH U KOMIIETEHIIUH Y IPaBood1agaTens

Ne |Hampasienue |KommnereHuuu Boinosinsiembie padorsl | KosimuecTtso
CIeNHAINCTOB
TexHuueckast 2
MOJIEPKKA,
1 Pa3zpaboTtka Python, Al, ML l"apanTtuitnoe
o0ciTyKHBaHUE,
Moaepuuzanus
OmnbIT pa3zpaboTKu TexHnueckas 1
aBTOTECTOB, MOJJIEPAKKA,
2 TecTupoBIIKUKY | QYHKIIMOHAIBHOTO U I'apantuiinoe
Harpy304HOTo oOcityK1BaHUE,
TECTUPOBAHUS Mogepuuzanus
Texuuueckas 1
OmnsIT pa3paboTKu
Texuuueckue MOJJCPIKKA,
3 nokymenTauu o 'OCT
TUCATENN lNapanTuiinoe
19, 34
o0cCTyKMBaHUE

[Ipouecc compoBoxaenust 110 BkatoyaeT B cedsl yCTpaHEHHE BBISBIEHHBIX OIIMOOK B
¢yukunonuposanuu [10 nmytem obHoBieHus Bepcuu [10/ycTaHOBKO# nmaTua ¢ UCIIpaBIeHHBIMU
omuOKamH.

PaboTel MO CONPOBOXKICHMIO HE BKJIIOYAIOT B ceOd paboThl 1O PACHIMPEHUIO
cymecTBymomen GynkrnuonainpHoctu [10.

COHpOBO)KI[CHI/Ie BBITIOJIHACTCS 1O JOTrOBOPY B COOTBETCTBUU C PCTIIAMCHTOM OKa3aHHUA

YCIIYT.
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4.4.1 'apanTuiinoe o0CTy)KHUBaHUE

lapantuitnoe  oOcnyxuBanue obecneunBaercst cneuunanuctamu OIAO  YBO

"HAIIMOHAJIBHBIA WCCJIEJJOBATEJIbCKUM YHUBEPCUTET WUTMO" ¢ yuerom

BBITIOJIHCHUSA CICAYROIIUX Tpe60BaHPII>i I TOCTYNArOMUX 3aIIpoCoOB:

JOKYMEHTAJIbHO MOATBEPKICHHOE CBUAETENLCTBO HATHUUS COO05;

MOJTBEPKIECHUE TOTO, YTO COOM MPOU30IIET 110 BUHE Pa3paboTUnKa;

QJITOPUTM JICHCTBHI MOJIb30BATENS B CUCTEME, BHI3BIBAIOIINX JAaHHYIO OLIMOKY;
KOpPpEKTHasi J3KCIUTyaTallus HPOrpaMMHOr0 0OeCledeHHsT B COOTBETCTBUM C
WHCTPYKLHUEH;

OTCYTCTBHE CAMOCTOSITEIPHOTO BMEUIATEILCTBA 3aKa3dyuka B  yCTPOMCTBO
IPOrpaMMHOT0 0OeCIeueHHMS;

COOTBCTCTBHUEC IMPETCH3UHU 3aKa3uUKa Tpe6OBaHI/I$IM TEXHUYCCKOI'O 3aaHuA.

Brimonnenue FapaHTHﬁHBIX 00s13aTeIILCTB oOecrieunBaeTcs cuenuajiuCraMu,

00o3HaueHHBIMY B 11.4.4.

B paMKax 3agay 1o FapaHTHﬁHOMy O6CJ'Iy>KI/IBaHI/II-O MMpEaAOCTaBIIAOTCA YCIIYT'HU:

AHanu3 BBISIBJICHHBIX U MOATBEP)KICHHBIX 3aKa34MKOM OMIMOOK U HEeUCIpaBHOCTEH
B 0a30BOM IMPOrpaMMHOM 00€CHEedYeHUH MU AO0padOTKH 0a30BOro MPOrpaMMHOIO
o0OecIieueHus;

Hcnpasnenue no 3arpocy omu00K 1 HEUCIPABHOCTEH MPOrPaMMHOT0 00ECTICUECHHUS.
Tlon OIINOKON IIOHUMAETCS CUTYyalust MOJIHOH 50054 JaCTUYHOU
HEepabOTOCIIOCOOHOCTH  MPOTPaMMHOTO  O00ECTeYeHUs, BBI3BAHHAS HEBEPHOU

JIOTHKOM, 3JI0’)KEHHOHN B MH()OPMAITMOHHYIO CUCTEMY.

PaboTsl o ucnpaBieHUIo OMIMOOK HE BKIIFOYAIOT:

Cutyanuyu, BbI3BaHHbIE HEBEPHBIM  (YHKIMOHMpPOBAHHEM  00OpYJIOBaHUS,
OTEPALMOHHON CUCTEMBI, CHCTEMHOTIO IPOTPAMMHOTO OOECIeYeHHs, KOTOphIC
BIIMSIIOT Ha ()YHKLIMOHUPOBAHHE CUCTEMBI;

Cutyanuu, CBS3aHHbIE C HEBEpHBIM (YHKIIMOHUPOBAHHEM CHCTEMBI IpH

HeCO6J'IIO,Z[eHI/II/I IIOJB30BATCIISAMHU TCXHUYCCKUX Tpe60BaHHﬁ;
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— Curyauuu, cBsi3aHHbIE C HEBEPHBIM (YHKIIMOHUPOBAHHEM CHUCTEMbI, BOSHUKIINE B
pe3yabpTaTe CaMOCTOSTEIBHOIO BMELIATENbCTBA II0JIb30BATENIEH B YCTPONCTBO
MPOTPAMMHOTO 00€CTICUEHHUS UITH HEBEPHOM €ro HaCTPOUKOM.

— IlpenocraBienune OOHOBJIEHHUN NPOrpaMMHOrO OOECIeYeHUs C yCTPaHEHHBIMU
BBISIBJICHHBIMU OLITHOKAMH.

— llpenocraBneHne HOBBIX BEpCHil MPOrpaMMHOro oOecnedeHus 10 HOBOM
oQUIMATBEHO BBIMYIIEHHOW BEPCHMM B paMKax BTOPOH MHQPBL, € Y4ETOM
BBITTOJTHEHHBIX paHee MHIUBUAYAIBHBIX T0pa00TOK IPOTPAaMMHOTO 00ECTICYeHHUS.

— IlpenocraBnenune 3aka3uuMKy YJAJIEHHOTO JOCTyna K MH(QOPMAIIMOHHOM cHCTeMe
KOHTPOJIS BBIITOJIHEHUS 3apocoB McnomHuTeN .

— IlIpuem u o6paboTka 3anpocoB 3aKazyvka Ha MOJTYYEHHUE KOHCYJIbTAlUM.

4.4.2 TexHuueckas Mo ACpKKa

B pamkax paboT mo TexHHYECKON MOIAEepKKE MOJIb30BaTeNel 00ecrneunBaeTcs MoMOIb
I10JIb30BATENSAM MPU paboTe B MPOrpaMMHOM 00€CTIEeUeHUH.

OcymecTBisieTcs pelieHrne BO3HUKAIONINX KOHKPETHBIX TPoOsieM B paboTe MOIb30BaTENS
¢ 11O, Bxmrouas:

— YCTpaHEHHMHU BO3HHUKAIOUIMX OIIMOOK M HEHCIPaBHOCTEH B paboTe MpOrpaMMHOIO
o0OecIieueHus;

— TIOMOIIIb B HacTpoike u oOHoBieHuu [10;

— KOHCyJbTalMM MO paboTe NpPOAyKTa — MPU BO3HUKHOBEHHH BOIPOCOB WIH

CIIOXKHOCTEH C HCIIOJIB30BaHHNECM KOHCYHBbIMHU II0JIB30BaTCIAMU.

4.5 MopaepHuzanus

Brmonnenue pabor mo moxaepHm3anum [IO obecrieunBaeTcsl CHElUATMCTaMH,
0003HaYCHHBIMU B 11.4.4.

®r'AO YBO "HAIIMOHAJIbHBIM MCCJIEJIOBATEJIBCKUN YHUBEPCUTET
HNTMO" npousBoauT paboThI 10 OOHOBJICHHUIO MPOAYKTa, coaepxariue nimeHenus [10 B vactu
3a/1ay:

—ynyumenus GynkiuoHanpHocTH [10;
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—ananrtanmu 110 mox ooHosierue OIIO.

CoTpyAHUKH ¥ KOMIIETEHIIUH Y NIPaB000JIagaTest

HanpasJiienue

KoMmnerenunun

Beinoansiembie

padoThI

KoaunuecTBo

CIIeMaJIMuCTOB

Texunueckas

2

MOJICPIKKA,

Pazpabotka Python, AI, ML ["apanTHiiHOE
o0cy)KHBaHue,

MoaepHusanus

Texanueckas 1

OnbeiT  pa3paboOTKU  aBTOTECTOB, | TMOJEPIKKA,

TecTupoBmUKHN | HYHKIIMOHAITBHOTO u | T'apanTuitnoe

Harpy304HOIO TECTUPOBAHUSA o0ciTy>)KuBaHue,

MoaepHuzanus

Texuuueckas 1
Texnuyeckne |OnbIT pa3pabOTKM JOKYMEHTAL[UU

no I'OCT 19, 34

MOJJIEPKKA,
MUCaTENN I"apanTuiinoe

obOcmy)KruBaHUE

4.6 Onucanue npoiiecca padOThI

Omnbxy, BHISIBJICHHBIC B X0/1€ HKCIUTyaTal[iH, YCTPAHAIOTCS B TEUCHHE MECSIA, C YIETOM
npuoputeroB. [locie Toro, kak omuoOka(-u) yCTpaHEHbI, 3aKa3uMKy OIEpPAaTUBHO Iepeaaercs
OOHOBJICHHE C YY€TOM HEOOXOIMMBIX UCIPABICHUH.

Boinyck cTaOuiabHBIX BEPCHM NMPOU3BOJUTCS C MEPUOJUYHOCTBIO pa3 B TpU Mecsia 0e3
aBTOMaTuyeckoro ooHoBieHus Bepcuit I10, ycTaHOBICHHBIX Ha CTOPOHE 3aKa34HKOB.

C BBIIIYCKOM HOBOIf BEpCHH MIPOrPAMMHOTIO MPOJIYKTa IPOU3BOJUTENb COIIPOBOXKIAET €€
CIIENYIOIINMHU JOKYMEHTaMMU:

— «Omnucanue Bepcuu [10», B KOTOpOM OTpake€Hbl U3MEHEHUsI KOMIIOHEHTOB 110

[IpropuTeTs! 3a58BOK:
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— Kputnueckmii — Kk HauBBICHIEMY MPUOPUTETY OTHOCATCSA CUTyaluH, B KOTopbix 110
(HaxonuTCs B aBapUIHOM WJIM NpeJaBapUHOM COCTOSHUU. J[aHHOE COCTOSIHME OKa3bIBaeT
BIIMSIHME Ha Bcex noib3oareneit [10.

— Hu3kmuii — 3asBKH, CBS3aHHBIE C TMOXKEIAHHMSIMH TIO0 CKOPOCTH paboThI, crocodam
0TOOpakeHHUsI, pealn3alei JONOTHUTENbHBIX (QYHKIINA, HE TPpeayCcMOTpeHHbIX B padoTte [10, a
TaKke JIpyrHe TUIOBBIE OOpAalIeHMs, pelmaeMble B XOJ€ JTOro OOpamieHHs, IyTeM
MIPEIOCTAaBIICHUSI MHCTPYKIIMI, MAMSATOK U JIPYTHX MPOCTHIX MaTepUalIOB, U PEKOMEHAAINM, TpH
YCJIOBHMH BBINOJIHEHHsI cucteMoii TpedoBanuii T3 mo ckopoctu padots [10.

[Ipennmoxenus: 3akazumka Ha nopaboTky [1O HampaBisSIOTCSA 1O BBIIEICHHBIM KaHAJIaM
coryacHo 1.4.6.1 npou3BoANTENs, OLIEHUBAIOTCS U BKJIIOYarOTCA B I1aH penns3os STAIRS.

B3anmopeiicTBre co cimyK00i TEXHUYECKON MOIIEPKKH pa3paboTUrKa, B TOM YHCIIE 10
BOINPOCaM BO3HUKAIOUIMX OHIMOOK, KOTOpble HE MOTYT OBITh YCTpaHEHbl 0e3 J0paboTKu
HCXOJHOTO KOJIa, OCYIIECTBIISIETCS 11O BBIACIEHHOMY IIOYTOBOMY aJipecy.

3asBKM OT KIMEHTOB PEIIAIOTCS MOCIEIOBATENbHO JAPYr 3a JPYroM B MOPSAKE HX
MOCTYIUIEHUSI U IPUOpUTETA. Bpems pelieHus: 3aBUCUT OT CI0KHOCTHU 3asBKU.

4.6.1 KaHanel 1OCTaBKH 3alIPOCOB

3ampocsl B ajpec pa3paboTyuKa MOTYT ITOCTYTATh M0 KaHAJIaM:

— Tenedonnas nmunus: +7 (812) 909 31 56

— DJIEKTpOHHAs MMoYTa: sai.center@itmo.ru

Azpec GpU3UYECKOT0 PACIOJIOKEHHS MOJIEPAKKH:

®Ir'AO YBO "HAIIMOHAJIbHBIM MCCJIEJJOBATEJIBCKUN YHUBEPCUTET
NUTMO"

Agnpec: I'. CAHKT-TIETEPBYPT', [TPOCII. KPOHBEPKCKMUI, 49
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