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AHHOTAUMUA

[OKyMeHT onucbiBaeT HazHayeHne, OYHKLUUN U TEXHUYECKYIO apXUTEKTypy nnaTgopMbl
GbicTpon paspaboTkm — komnnekc nporpamm «bPT.Mnatpopmar, ganee — nnatdopma.
[oKymMeHT npegHasHayeH ans:

e paspaboTyMKOB NPUNOXKEHUN Ha Base NnaTtopMbl;
e CUCTEMHbIX N BU3HEC-aHaNNTUKOB;

e Opyrux crneumanuctoB B cdepe UT, ana koTopbix HeobxogmMmo obliee npencrasfieHne o

PYHKLMOHANBLHOCTU U CTPYKTYpe NnaTgopMbil.
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1. O nnaTtdopme

1.1. HasHavyeHue Komnnekca nporpamm «b®PT.Mnatcopmar»

Komnnekc nporpamm «bPT.Mnatpopma» — 310 nnatdopma 6bICTpoI pa3paboTku, KoTopas

npegHasHadyeHa anAa co3aaHunA NpuKknagHbix I'IpMI'IO)-KeHM[;i cpeaocrBamum agMUHNCTPUPOBAHUA U BU-

3ya/lbHOIO KOHCTPYMPOBaHMUSA.

Mnatpopma opMeHTMPOBaHA HA CO3AAHMNE CeAYHOLLMX TUMOB CUCTEM:

TpaH3akunoHHble cuctembl (OLTP):

— CuncTeMbl 9NEKTPOHHOrO AOKyMEHTOOOO0pOTA.

— YyeTHble, puHaHcoBble cuctembl (ERP).

AHanuTtudeckune cuctemol Bl (Business Intelligence).

1.2. CoctaB komnnekca nporpamm «b®T.lMnarcgpopma»
Komnnekc nporpamm «BEPT.Mnatdopma» cOCTOUT U3 NPOrPamMMHbIX KOMM/IEKCOB:

basoBhbIi cocTaB NnaTgopMbl.
lNnatdopma BbICOKOHArpyXeHHbIX MUKPOCEPBUCHBIX MPUIOXEHUIA.

(DyHKLI,VII/I 060pa, XpaHeHnA, aHanmsa n susyannsaunn gaHHbIX.

1.2.1. TMporpamMmmMmHbIN KoMnneKkc «ba3oBbIi cocTaB nnartgopmbi»

MporpammHbIin Komniekc «5a3oBbli cOCTaB NAATPOPMbI» COCTOUT U3 NPOrPAMMHBIX KOM-

noHeHTos, Tabauua 1.

Ta6bnuua 1 — MNepe4yeHb NporpamMmMHbIX KOMNOHEHTOB «Ba3oBbIi cocTaB nnatgopmMbi»

Ne | MonHoe Ha3Ba- Cokpa- OnucaHue CraTtyc
Hue npo- LeHHoe nporpamm-
rpammHoro HasBaHue HOro KOMNO-
KOMMNOHEHTA HeHTa

1 | AgMuHvcTpu- Anpo NHCTpyMeEHT AN yNpaeneHns AoCTynom CtabwnbHbin
pOBaHMe nonb3oBartenen n ayauT AENCTBUIA B CU-

cTeMe.

2 | Ynpaenenue KoHdpury- NHCTpyMeHT anga noctpoeHust uHTepden- | CTabunbHbin
o6beKTHo! Mo- | paTop coB 6e3 nporpaMmmMmMpoBaHus, 4na co3na-
Nenbio  npumo- HIS! CMIPABOYHIKOB, AOKYMEHTOB (co cta-
KEHUS W CrieLm- TYCHOW MO,EI,eJ'Ib}O)uB KOHurypatope obb-
anV3VNpOBaH- €KTOB NPUNOXEHWI.




Hble HacTpoe4-

Hble KOMIO-
HEHTbI ans
obecneyvyeHus

paboTbl ¢ 00b-
€KTHbIMW MoAe-
naAMU_NpuUoxe-
HUM _ (KoHdury-

MHCTpYMEHT Ans BeAeHus OaHHbIX 00b-
E€KTHbIX MoAenen NPUnoXXeHun.

patop  0bbek-
TOB _npunoxe-
HuK (OI)).
3 | OTyeTsl VHCTpYMEHT Ans co3gaHns OTYETHbIX CTtabunbHbIN
- dopm ¢ nomoubto wabnoHos Word n
Excel.
4 | Yeegomnenus VHCTpYMEHT Ons co3gaHns, XpaHeHns m CTtabunbHbIN
oTobpaxeHnsa NHOOPMAaLMOHHbBIX CO0D-
LWEeHWN Ond nonb3oBaTenien CUCTEMBI.
5 YnpasneHve BU3Hec- MHCTPYMEHT AN HAaCTPOMKN U UCMOSHEe- CtabunbHbin
Gu3Hec-npo- npo- HWMs1 BU3HEC-NPOLLECCOB, CMOAENNPOBAH-
LLeccamm Leccl HbiX B HoTauun BPMN 2.0 ¢ nomoubto Bu-
(BPM) 3yanbHOro pegakropa.
6 | Otyetsl  CTm- MHCTpYMEHT ANs co3daHus  OTueTHbix | CTabnmbHbIA
MyncodT ¢OpM C NMOMOLLbIO BU3YarnbHOTO KOHCTPYK-
Topa Ctumyncodr.
7 | Otyetbl BIRT NHCTPYMEHT [N CO3[aHus  OTHYETHbIX CTabunnbHblii
¢OpM C NMOMOLLbIO BU3YarnbHOIO KOHCTPYK-
Topa BIRT.
8 | MNpencraene- BumkeTbl | MIHCTPyMEHT Ans npeacTasnenus uxgop- | CTa0UnbHbI
HWE aHanuTu- Mauun C MUCMNoNb30BaHMEM BUOXKETOB Ha
YECKUX AaHHbIX OCHOBaHUM CKOHpUrypupoBaHHON Moaenu
AaHHbIX.
9 | MHorodyHKUK- MHCTpyMeHT ans oToBpaxeHns nHgopma- | CTa0UbHbIA
OHaInbHbIA _KOM- umn B ceTke aaHHbIX AG Grid.
NOHEHT Ansa pa-
60Tbl ¢ Tabnny-
HbIMW AaHHbIMU
10 | UmnopT ___pak- MHCTPYMEHT AN BbINOMHeHus mmnopta | CT0WbHbIA
HbIX 13 hansios OaHHbIX U3 pannos pasHbIX popmMaToB.
11 | MueHsmpoBsa- MHCTDyMEHT, nosBonsieT orpaHudmsats | CT0WbHBIA
Hue nUnu 3anpewatb PyHKUMOHAN NPUKNaaHbIX
NPUNOXEHUIN NTULEH3NIA.
MoxeT cyLiecTBoBaTb HECKOSIbKO 3K3EM-
NNAPOB MEHELKEPOB NULEH3NI Ha Pa3HbIX
cepBepax MPUIOXKEHNA N KaXKXAbIN N3 HUX
MOXEeT reHepupoBaTb BanuaHble IULEH-
3uun.
12 | UnTerpaums MHCTpyMeHT, nossonsieT B low-code ctune | CT0WIbHbIA
B3aMMmopaeu- HacTpamBaTb 06MeH coobLeHnamMn Yyepes

CTBUA C _AOpV-
TMMU  MPUNoXe-
HUAMMU

Kafka n Kafka Connect.

C ero nomMoLb0 MOXHO onucaTtb hopmaThl
ONs BXOOSALWMX U UCXOOSALWMX COOOLLIEHWUN,
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HacTpouTb B BU3yanbHOM peaakTope cue-
Hapun o6paboTKN COOOLLEHWIA.

CtabunbHbIN

13 | MNporpamMmmHbIn UMHCTpyMeHT ansa  wuHTerpauum  MIOM
KOMMOHEHT (BOT.EHCWN) n KoHdurypatopa.

«YnpaBneHue
WHTerpauuen c
MDM

13 | MonHoTekcTOo- WVHCTPYMEHT, npeaHasHaueHHbI Ans: CrabunbHbii
EblW NOUCK - MONHOM UHAEKCALMN CNPaBOYHUKOB;

- OHNaWH-UHOeKcauun npu BHECEHUN W3-
MEHEHWUN;

- MOMCKa Mo CNpaBOYHUKaM;

- MoMCKa No coaepxaHuio gannos B pac-
npocTtpaHeHHbIx dopmartax (PPT, XLS,
DOC, PDF u 1.n.).

14 | CepBuC _ anek- MHCTpyMeHT ans o6paboTku 3anpocos ot | CT0WUIbHbINA
TPOHHOW _ noA- KSTMEHTCKOro NpUnoXeHnst Ha popmMmmnpoBa-
nMcu HWe 1 NPOBEPKY INEKTPOHHOM NoaNMUCHK ne-

pefaHHbIX OaHHbIX.

15 | MawwnHoumnTae- WMHCTpYMeHT Ans cosgaHusi, 06paboTku u CraburnbHbli
Mble [0OBEpEH- XPaHEHMS1 3NEKTPOHHbIX MallMHOYMTae-

HOCTHU MbIX AOBepeHHOCTEN, OGOPMMEHHbIX B
CTPYKTypupOBaHHOM dhopmMare.

16 | FeouHdopma- MHCTpyMeHT ans cBopa, aHannaa u rpa- | CTa0bWibHbIA
LMOHHbIA __ MO- dmyeckon BM3yanuaaumm NPocTpaHCTBEH-
aynb HbIX JaHHbIX U CBSA3AaHHOW C HUMU NHOP-

Mauun.

17 | KomnoHeHT PacueT- | MHCTpyMeHT ans pacueTa nokasatenei s | CT@OMNbHbIA

AIIEKTPOHHbIX Hble Tab- | obbekTax  MNpPUNOXKEHUN «B®T.MnaT-
Tabnuy nuubl dopMbI», a Takke ONS XpaHeHUs1 paccyu-
TaHHbIX MoKasatenen W MpUMEHEHNs B
AanbHenLWmnx pacyeTax.

18 | KoHCTpyKTOp MHCTpyMeHT onsa co3aannsi, peaakTnposa- Ter"OﬂorV"*e'
neYyaTHbIX HUs1 LWABNoOHOB NevaTHbIX (hopM o6bekToB | CKWM NpeaBa-
dopm npunoxeHnn «6OT.MnaThopmbl». pUTENBHBIN

npPoCMOoTp

19 | O6paboTka MHCTPYMEHT ANns MaccoBol napanmens- | CTabnrbHbii
oonblunx __OaH- Hov 06paboTKM AaHHbIX B cpeae UCnosHe-

HbIX HUs Apache Spark: OT nogknyYeHns
BHELLUHMX WCTOMHUKOB W rpaduyeckomn
cbopkn KOHBENEpPOB 3arpy3kn-TpaHcdop-
MauUKn-BbIrPY3KM 4O aBTOMAaTMYECKOro 3a-
nycka 3TUX KOHBENEPOB B YrpaBnseMbixX
npoueccax.

20 | Mactep-gaH- VHCTPYMEHT AN ynpasneHus uamenenn- | CTa0WbHbIA
Hble AMM 1 BEpCUMAMM 3anucen oGbEKTOB Npu-

noxeHusi, obecnevyeHnss WUCTOPUYHOCTU
AaHHbIX U €OWHCTBEHHOCTU aKTyaslbHOM
(aTanoHHoW) BEpCUM.
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21 | Oegynnukaums NHCTpyMeHT ans novcka sanucen-gyénen, CTaburnbHbIi
aHanmsa n obpaboTku gybnupyowmx gaH-
HbIX MO 3apaHee 3aJaHHbIM NpaBunam.
22 | KayectBo pgaH- MHCTpyMeHT, oBecnednsaroLLmit nposepky | CTabNnbHbIA
HbIX KayecTBa AaHHbIX — aCUHXPOHHbIN 3anyck
HaCTPOEHHbIX NOfb30BaTeNeM NPOBEPOK U
dopMUpoBaHue oTyeTa KadyecTBa.
23 | Pengaktop ooky- MHCTPYMEHT ANs nHTerpaumm ¢ cepsucom | CT0UIbHbIA
MEHTOB OnlyOffice n obecneveHna pegakTmpoBa-
HUA PannoB-BAOXKEHNA HANPAMY U3 UH-
Tepdernica «bPT.MnaTtdopmbl» 6e3 HeOO-
XOOMMOCTM MX CKadmBaHusi, 06paboTkm B
OTAENbHbIX BHELUHMX MPUITOXEHUAX, U 3a-
KaumBaHusa obpaTHO B nnatdopmy.
24 | XpaHunuiie MHCTPYMEHT Ans NOAAepX KM BHeLwHnx cn- | CTabnrbHbIA
BJIOXKEHWUM CTEM XpaHEeHNSa BMOXEHWRN, Takmx kak Ap-
XUB OOKYMEHTOB, dhannbl, XpaHunuuwe S3,
0a3bl AaHHbIX.
25 | Moagynb _ uHTE- BbiBegeH 13 coctasa nnatopMbl B COOT- | YcTapeBLUni
rpaumm B3amMmo- BETCTBUM C Npukasom [eHepanbHoOro au-
OEenCcTBUN c pekTopa.
OpYriMMK __ Npwu-
NOXEHUAMMU
(Mooynb _uHTE-
rpaumm
«BPT.MAB»)
26 | WcnonHenwne MHCTPyMEHT ans ynpasnewns wcnonwe- | CTa0WbHbIA
ONNTENbHbIX HVMeM 3aJadvamu.
3agay
27 | Peectp npuno- VIHCTPYMEHT [nsi coaaHus u HacTpoitky | CTa0UIbHEIN
XEHUn npunoXxeHun Ha ocHoBe «bBdT.MMnaTt-
opMbI» N OTOOpPaXKeHWs CBSA3N  MexXay
NPUNOXEHMEM W MOAYNAMKU, KOTOPbIMU
ynpaBrsieT NPUNOXeHNe, a TakKe CBSA3M
mMexay MoayneM U UCTOYHUKOM AaHHbIX, B
KOTOPOM XPaHUTCSt MOy b.

MporpaMmHble KOMMNOHEHTbI NMPOrPAaMMHOr0 KomnaeKkca «basoBblit coctaB naathopmbi»
MOTFYT NOCTaBAATLCA KaK OTAENbHO, Tak U B Nt06oi KoMBuHauun. CocTaB KaxKAoW NOCTaBKMU Npo-
rPAaMMHbIX KOMMOHEHT onpeaenseTca pa3paboTyMKom (MHTErpaTopoM) CaMoCTOATENIbHO, B 3aBUCK-

MOCTW OT TpeboBaHWI U OrpPaHMYEHMIA NPOEKTA.

1.2.2. TporpaMMHbIA KOMMJIeKC «Mnarcopma
BbICOKOHarpy>eHHbIX MUKPOCEPBUCHbLIX NPUNOXKEHN»

I'IporpaMMHblﬂ KOMIMJ1EeKC «I'Inachopma BbICOKOHArpy>eHHbIX MUKPOCEPBUCHbIX NMPUIoxe-

HU» — 3TO Ha6op B3anMMOCBA3aHHbIX NMporpamMmmMHbIX KOMIMOHEHT, O6'bep,I/IHéHHbIX 06u_|,e17| aApPXUTEK-
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TYypou u yHucumumpoBaHHbiM API, KOTopbIn No3BoNsieT paspabaTbiBaTb BbICOKOHArPYKEHHbIE MUK-
pOCEPBUCHbIE MPUIOXEHUS, NoadepXmnBatoLLmMe NOTOKOBYHO 06paboTKy AaHHbLIX U paboTy C KOM-
NAeKkcoM oTAenbHbIX 6a3 AaHHbIX, Kak C eAnHbIM LienbiM, obecneyvmBas npu 3TOM TpaH3aKLMOHHYHO
LLeNOCTHOCTb M COrNacoBaHHOCTb JaHHbIX Mexay HUMW. [porpaMmHbIn Komnsieke «lnaTdopma Bbl-
COKOHarpy>XeHHbIX MUKPOCEPBUCHbBIX MPUMOXEHUN» BKMOYaeT creaylowme nporpaMmMHble KOMMO-

HEHTbI:
e basoBble GUGNMOTEKM NPUKNaaHOM pa3paboTKu.
e besonacHoCTb NPUKNaAHOro NporpaMMHOro obecneyvyeHus.
o Kpuntorpaduyeckmne onepaumu.
e [loTokoBasi obpaboTka AaHHbIX.
e Cucrtema ynpaBneHus pacnpeaeneHHbiM1M 6a3ammn gaHHbIX.
o LUnto3 gns dpoHTaHaa.
e CO6op nHdopmaumm o cepBucax.
o [levyaTHble hOpMbI.
e AyauTt gocTyna K aHHbIM 1 UICTOPUM U3MEHEHWIA.
e (ObecneveHne MmurpaLmm gaHHbIX.
e  @poHTeHO Ans Beb-knneHTa.

MoapobHo B pasgene 4. OnucaHne GyHKLUMOHANBHOCTU NPOrPaMMHOro Komnsekca «lnat-

dopMa BbICOKOHArpyKEHHbIX MUKPOCEPBUCHBIX NPUNOMKEHUIA».

1.2.3. [MporpammHbIn Komnnekc «®yHKUMM cbopa, XpaHeHwus,
aHanu3a u Bu3yanusaumm gaHHbIX»

MporpammHbIn koMnneke «PyHKLMM cOopa, XpaHeHUs, aHanm3a u BU3yanu3auumn gaHHbIX»
BKMOYAET BO3MOXHOCTM OpraHusauun nmnopTta, npeobpasoBaHUA U XpaHEeHUs! AaHHbIX, a Takke

hopMUPOBaHNS aHANUTUKN U OTYETHOCTM 3a CYET UCMONb30BaHMA pasnnyHbIX self-service MHCTpy-

MEHTOB.

MporpammHbIn Komnneke «PyHkUnn cbopa, XpaHeHusl, aHanm3a u Bu3yanuaaumm gaHHbIX»

BKITIONAET crneayroLimne nporpamMmMHbIe KOMMNOHEHTbI:
1. KomnoHeHT «MnopT 1 npeobpasoBaHme AaHHbIX».
2. KoMnoHeHT «bdT. XpaHunuiie».

3. KomnoHeHT «WHCTpyMeHT MHoromepHoro aHanu3a Bl (OLAP-aHanus) (Polymatica

Analytics)».

4. KomnoHeHT «KoHcTpykTOp MHdopMaunoHHbIX naHenen (Polymatica Dashboards)».
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5. KomnoHeHT cbopa 1 KoHconuaauum npon3BosibHOM MHAOpMaLUi.

6. KOMNOHEHT «DopMMpOBaHUE pernaMmeHTUPOBaHHON OTYETHOCTU».

7. KomnoHeHT «MaccoBasi paccblfika OTYETOB».

8. KoMnoHeHT «PacnpeaeneHHoe BbINONIHEHME perflaMeHTUPOBaAHHbIX OTYETOBY.
9. KOMNOHEHT «DopMUpOBaHUE YHUBEPCANBHOrO OT4YeTa».

10. KomnoHeHT «[pefoctaBneHne gaHHbIX BHELLHUM CUCTEMaM>.

11. KomnoHeHT «ba30Bbii HAOOP aHaANUTUYECKNX OTYETOB O PUHAHCOBOM COCTOSIHUM pe-
rMoHa (MyHuumMnanbHoro obpasoBaHunsi) HA OCHOBE AaHHbIX NpoAykToB cemencTea ALK ¢ npumeHe-

HMEM MHCTPYMEHTa MHOroMepHoro aHanuaa (Bl)».

12. KomnoHeHT «bas3oBbii HAbop aHaANUTUYECKMX OTYETOB O KOHTPAKTHOW OESATENbHOCTMU
perMoHa Ha OCHOBE [aHHbIX npoaykToB cemenctsa ALK ¢ npumeHeHnem MHCTpyMeHTa MHOroMep-

Horo aHanuaa (Bl)».

13. KomnoHeHT «ba30Bbii HAGOP aHANMUTMYECKMX OTYETOB OS5 MOHUTOPUHIa xo4a peanu-
3auun permoHanbHbIX NPOEKToB cybbekTa Poccuickon ®egepauumn ¢ npUMEHEHMEM UHCTPYMEHTa

MHOromepHoro aHanusa (Bl)».

MoapobHo B pasaene 5. OnucaHne GpyHKUMOHANBHOCTU NPOrPAaMMHOIO KOMNAEeKca « PyHK-

uumn cbopa, XpaHeHuA, aHan3a 1 BU3yanusaumm JaHHbIXY.
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2. TepMUHbI U COKpaLleHuns

TepMuH/cokpalue-
OnucaHune
Hue

BPM KomnoHeHT Business Process Management (ynpaBneHus GusHec-
npoueccamm).

MDM LleHTpanu3oBaHHasa cuctema BeeHUs CNpaBoOYHUKOB (Knaccudum-
KaToOpOB) U peecTpoB.
ApPXUTEKTYPHbIV CTWUIb B3aMMOAENCTBMSA KOMMOHEHTOB pacnpeae-

REST NEHHOro NPUNOXEHUS B CETU.

b basa gaHHbIX.

BdT.Mnatdopma

MnaTtdopma ObicTpon paspaboTku.

KoHcpurypatop 06beKTOB NpunoxeHmus — MHTepdenc ansa ynpas-

KoHdourypatop . .
neHnst 0ObEKTHOWM MOAENbIO NPUNOXEHUA.

on OOGBbEeKT NpUNOXeHUs.

CyYb[ Cuctema ynpaeneHus 6a3on gaHHbIX.
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3. OnucaHme PyHKLMOHANIBHOCTU NPOrPAaMMHOIro KoMnrekca

«basoBbIn coctaB nnatdgopmMbI»

3.1. O6wwue NpuUHUUNBLI paboTbl

MporpammHbIn Komnnekc «ba3oBbiii cocTaB niaTdopmbl» obecrneynBaeT caegyrouime

NPUHLMNbI PaboTbl:

e ABTOMaTMYeckoe OOHOBMEHWE [OaHHbIX Ha BCEX CepBepax MpUIOXEHUIN, paboTaroLmx
napannenbHo ¢ eauHol 6a3oi AaHHbIX, NPU U3MEHEHUN KEeLLUMPOBAaHHbIX AaHHbIX HA OOAHOM

N3 cepBEPOB NPUIOKEHWUM;

e YnpaBneHune  (BKINIOYEHNE/OTKMOYEHME)  DYHKUMEN  CHATUA  CKPUHLLOTA  3KpaHa

nonb3oBaTtena Npu BO3HMKHOBEHUN ook,

3.2. [porpaMmMHbIN KOMMOHEHT «Aapo»
[MporpamMMHbIN KOMMNOHEHT «AOp0o» NO3BONSAET BbINOMHATE creayowme dyHKLUNUN:
e AyTeHTUdMKaLmMa nonb3oBarenen.
e ABTOpM3auMs Nonb3oBaTenen.
o [logoepxka ycrnosumn 6e3onacHOCTV Naponen.
e YnpaBneHue y4eTHbIMW 3anucsiMy Nonb3oBaTenen.
e HacTtpowka ponesoro gocryna.
e Ayaur.
e HacTpowika cTpykTyp pybpukatopa gns nonb3oBarenemn.
e ABTOMaTMYECKOE BbIMNONTHEHWNE CEPBEPHbLIX 3aAaHNUN.
e CepBuC HOTUDUKaLMA.
e BepeHune HacTpoeyHbIX NapameTpoB.
e HacTtpoika nHtepcerca cuctemsl.
e BepeHue knaccupuumpyowmnx MeTOK.
e BepeHve nHoekcoB NOMHOTEKCTOBOrO NOUCKA.
¢ KoHconb agMuHUCTpaTopa.
e [lpoCMOTpP CBOMCTB Cpeasbl.

e BepeHue meTpuk.

3.2.1. AyTteHTUdMUKaLMA Nonb3oBaTenen



AyTeHTVI(*)I/IKaLI,VIFl Nnoyib30BaTENA BKIO4YaeT (*)yHKLI,I/IVIZ

Beoa nonb3oBaTenem fiorMHa um napon4.
3anoMmnHaHue 1 BOCCTaHOBIEHUS napong.

AyTeHTuUdUkauma nonb3oBaTens nyTeM BBOAa JlOTMHA M Mapons OCYLLECTBNSETCs

cnocobamu:
— LTtaTtHOM ayTeHTUdMKaLMN:

- basoBag 4epes3 BBoA4 nonb3oBaTeneM JlornHa u MNapons cBoen ydeTHoOW 3a-
nucum.
- [lo ceptudmkaTy Yepes BBOA Monb3oBaTenem Homepa cepTudukata anek-
TPOHHOW NOANUCH.
=  OTtobGpaxeHne TONbKO aKTUBHbIX CEPTUAUKATOB NpU ayTeHTUUKa-
umn.

—  C BO3MOXHOCTbIO 3aMOMUHAHNSA Y BOCCTAHOBMEHWUS Naponsi.
— Yepes cepBep 6e3onacHOCTH:

-~ BBopa nonb3oBaTenem fiorMHa y4eTHOW 3anuncy nonb3oBaTensi B CUCTEME Cep-
Bepa 6e30nacHOCTW.
- BBopa nonb3oBaTenem naponsi 4ns BXxoga B cuctemy cepsepa 6e3onacHocTu.

-~ C BO3MOXHOCTbIO 3aNOMMUHaHNA U BOCCTaHOBEHNS napong.

3.2.2. ABTOpu3auus nonb3oBaTenen

ABTOpI/I3aLI,VIFI nosib30BaTENA BKMO4YaeT (*)yHKLI,I/lI/IZ

VaeHTudukaumns nonb3oBaTens CUCTEMOM NO FTIOrMHY 1 Naponio:

— BbiBog nornHa 3abnokMpoBaHHOro nons3oBartens u |[P-agpeca, ¢ KOTOporo npuilen

3anpoc Ha aBTopu3aumio Npu nonyyvyeHnn ownbkm «401 Unauthorized».
BoccTtaHoBneHne napong yepes NoYToBbLIN agpec Nonb3oBaTens:

— Ecnu nonb3oBartens 3abnoknpoBaH B «bPT.MMnatcdopme», To Npn BOCCTAHOBEHUN

napons BbiBoguTcs owmnbka: «HTTP error: 403»
AsTopu3zaumsa no LDAP nytem cuHxpoHusauum ¢ Active Directory:

— AyteHntndukauma B Active Directory.

— CosgaHune HOBOro Norb3oBaTens, ecnv paHee ero He Obino.

— bBnokupoBka nonb3oBaTens, eCnu y4yeTHasi 3anucb 3abnoknpoBaHa B JOMeEHe (ecnu
yyeTHasi 3anuck cyliectsoBana B «bOT.[Mnatdopme»).

— OTkas co3gaHuns nonb3oBaTens, ecrnn y4eTHasa 3anncb 3abnokupoBaHa B IOMEHE.

- ABTOpI/I3aLI,VIF-I B CUCTemMe.
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— ABTOpM3aums C NOMOLLbI0 cBoNCTBa security.server.ldapUserPolicy ¢ nonutukomn 6e3-
onacHocTn no ymosnyanuio. Ecnn gna cesonctBa security.server.ldapUserPolicy He
yKasaHa nonutuka 6esonacHoctu, To npu aBtopmsauun Mo LDAP HasHavaeTca no-
nuTtuka 6e3onacHoctn DEFAULT.

— HepocTtynHOCTb M3MeHeHus faHHbIX B npodune nonb3osatens: amunus, Nva, OT-

4YecTBO, No4Ta, TefedOoH.
lMpoBepka NorTHOMO4MIA Nonb3oBaTens no paboTte ¢ cCUCTEMON.
OT1obpaxeHns okHa npegynpexneHns Npu BBOAE HEBEPHLIX AAHHbIX.
Bbibop BKnagku aBTopm3aumm o YMOSTYaHUIo.

BbinonHeHne aBTopmsaumnm TonbKo Yepes LDAP.

3.2.3. Moppepxka ycnoBun 6e3onacHOCTM naponeun

Mooaepkka ycnoeuii 6e3onacHOCTM Naponen BKoYaeT pyHKUMK:

HacTtpoika npaBun NpoBepkn naponen:

— Cpok gencrteusa napons.

— Hanwuune napons (He «nycTtony).

— KonnyecTtBo HeyaayHbIX NOMNbITOK BBOAA Napons.

— CpoOK BpeMeHHOM BITIOKMPOBKU, MUH.

— Hanwuune B napone 6yks, Lundp nnu cneucnmsBosos.

— MwuHumanbHas gnvHa napons (ot 16 cMmBeonos).

— bnokuposaTtb nonb3oBatenen, HeEakKTUBHbLIX B TEYEHUN, OH.
— KoHTponunpoBaTb KONMYECTBO YHUKASbHbBIX Naponen.

— HecoBnageHue nornHa 1 napons.

—  Wcnonb3oBaHue «crienbix» naponewn:

- [Mpwn aBTOpM3aumm nonb3osatenen. MNpu Habope naponsa ero CUMBOMbI 3aMe-
HAIOTCA Ha 3KpaHe creLcuMBoramu.

— [pun oToBpaxeHnn y4eTHbIX 3anucen nonb3oBartenen B katanore. CMMBOsbI
naponen 3aMeHsTCA CneLcuMBOamMmn, KOmM4ecTBo oTobpaaemblix CUMBO-

J10B HE COOTBETCTBYET AJTMHE Napons.

— XpaHeHue naponen B 3amMpoBaHHOM BUAe.
— YcTaHOBKa CpOKOB AeNCTBUSA Naponen.

— YcTaHoBKa 4BYX(haKTOPHOW ayTeHTUdMKaLNN.

- KonwnuyectBo HeyOa4HbIX NMonbITOK BBOAA OAHOPA30BOIro Koga.

18



— YcTaHoBKa cnucka nonutuk 6esonacHoctu B application.properties yepe3 HaCTPONKy

ice.security.allowed-policies, Bnagenbuam koTopbix pa3peleH Bxod B «bOT.lMnat-

opmy».

3.2.4. YnpaBneHue y4eTHbIMU 3aNUCsIMU NONb30BaTenewn

YnpaBneHue y4eTHbIMM 3anncsammn norb3oBaTtenen BktovaeT PyHKLMN:

CospaHue yyeTHON 3anucu.

[NpocmoTp ydeTHOW 3anucu.

M3meHeHne y4yeTHON 3anucu.

YaaneHue yyeTHoORW 3anucuy.

OToGpaxeHne opraHn3aLMOHHO-LUTATHOM CTPYKTYPbl YYETHOW 3arnucu.
KonnpoBaHue y4eTHOM 3annucu nosib3oBaTtens:

— KonupoBaHue 3HadeHun nonen «lMonutuka 6esonacHocTny, «PaspelueHHble TUMbI
ayTeHTudmkauuny, nonen ¢ Bknagkm «HactpoeyHble napameTpbl», «Ponny.

— OrTcyTCcTBME KOMMPOBAHUA ponen, B CBOMCTBAxX KOTOPLIX B none [enctsyeT No yka-
3aHbl AaTa 1 Bpemsi paHee gatbl U BpEMEHW Npu KONUPOBaHUN;

— KonupoBaHue 3Ha4eHWIA HACTPOEYHbIX MApPaMETPOB C BKIHOYEHHBIM MPU3HAKOM
[Monb3oBaTernbCkUn, B TOM YMCNe C BKMIOYEHHbIM Npu3Hakom [OCTynHO Ans uameHe-

HWUS TONbKO AAMUHUCTPAaTopYy.
BrioknpoBka y4eTHOW 3anncu:
— Pyu4Has, ¢ ykazaHmeM NpuymHbl 1 TUNOM GITIOKUMPOBKN:

— [locTtosHHas.

- BpemeHHas.
— ABTOMaTU4ecKasd, Npu ncyepnaHmm 3agaHHoOro KonmM4yecTea NonbITOK BBOAA Napossi.

YHpaBneHme Y4€THbIMU 3anncamm nonib3oBaTesnien BKNOYaeT Takke BO3MOXHOCTb yKa3aTb

cneaywume y4eTHble AaHHble Nofib3oBaTeNA:

—  Jloruh;

—  ®damunus;

- Nwms;

—  OrTyecTBO;

— 9n. novta;

— [MonyyaTb 3NEKTPOHHbIE MNCbMA;
— TenedoH;

— MonyyaTb cMmc;
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— [NonuTtnka 6e3onacHoCTY;
— [lapons;
— [llogTBepauTte Naporssb;
— [otpeboBaTtb cmeHy napons;
— YCTaHOBWUTb KOHTPOIIb HA KONMUYECTBO YHUKANbHbLIX Naponen;
— YcTaHOBUTb NPOBEPKY Ha Hanu4ume B napone 6ykB pasHbix PerncTpos, Umdp v cneu-
CUMBOJSIOB;
— CepTtucpmkat anga noruHa;
— PaspelleHHble TUMbl ayTeHTUdMKaLnu;
— Ponu:
- HasHa4yeHwue ponen nonb3oBaTento:
— [encTteyeT C.
— [HewnctByeT no.
— Onucanwe.
— [pynna ponen.
— OT3bIB ponun y nonb3oBaTens (YcTraHoBKa A0 Kakon AaTbl 4ENCTBYET Porb);
- OTobpaxeHune nHopmaumm 0 Ha3Ha4YEHHOW ponn B npodourie nornb3oBartens.
— [lNpumevaHnue;
— PaspeweHa LDAP-ayTeHTU(DMKaUNS;
— 3abnoknpoBakH;
— MpnymHa GnoknpoBky;

— [Ho6GaBneHne HaCTpPOEYHOro napameTpa Ans nonb3oBaTenen.
MpocmoTp MY/, cBA3aHHbLIX C NONb30BaTENeM.
MpocmoTp 1 HasHaveHne OLLC, cBA3aHHbIX C MONb3oBaTENEM.

CwmeHa OLWC, k kKoTOpOW OTHOCUTCS NOSb30BaTESb.

3.2.5. Hactpowuka ponesoro gocrtyna
HacTtponka pornesoro goctyna no3BonsieT OCyLeCTBUTb:
3awnTy nHdopMaumm oT HECaHKLMOHUPOBAHHOIO A0CTYNa;
3awuTy oT oWnbOoYHbIX 4ENCTBUIN NOSb30BaTENEN;
CobntogeHne pernaMeHTHbIX npoueayp.
HacTpoika ponesoro goctyna obecnevmBaeT BbINOSIHEHNE CrieayroLwmnX QYHKLNIA:
BeneHwve cnvcka ponen nonb3oBarenen;

CospgaHue HoBbIX porier nonb3oBaTenen;
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HasHauyeHune ponen nonb3oBaTeniaM (B TOM Y1Ce Ha NEPUOA);

Mcnonb3oBaHue paHee HaCTPOEHHbIX pone|7| nonb3oBaTtenemn, kak LWabnoHoB Aana co3gaHunsa

HOBbIX PONeMu;
MN3ameHeHnsa ponen nonb3oBaTenen:

— YpganeHue npuBunerum;
— [pncBoeHmne HOBbIX NPUBUIErU;

— W3meHeHune npaBun goctyna K o6bektam AaHHbIX.
YaaneHusa ponen nonb3oBaTenen;
lNoucka ponen B peecTtpe pornen nonb3oBaTenen;
Bobirpyska cnucka ponen gnsi cepsepa 6e3onacHocTu;
O6beauHeHne pornen B OgHy rpynny.
HacTpolky ycrnioBumn otobpakeHust porien no NMUEH3NOHHbBIM hnaram 1 Mogynsim
PoneBas mogenb npeaocTaBnsieT BO3MOXHOCTb Ha3Ha4YeHWs Nofb3oBaTensaMm:
PaspelueHuin Ha BbINOSTHEHME OTAENbHbLIX (OYHKUMIA;
OrpaHnyeHun goctyna K nHpopmaumu.

[ns BbIGpaHHOM ponNu oCyLLLECTBNSETCA HAacCTpOKka npas JocTtyna:

K pasgenam meHto (unv ob6bektam NpUnoXeHns) CUCTEMbI,
K maccuBy 3anucen (4aHHbIM) 00bekTa NpUNOXKeHUs;

K nonam 3anucen obbekTa NPUNoXeHunA (I'IOJ'IFIM Ha (bopMe penakTtmpoBaHnA U KOJTOHKamM Ha

dopme cnucka);

K npoueccam npunoxeHmsa, B TOM HUCIE K MPOCMOTPY NpoLecCOoB NpUInoXeHuna bes AocTtyna

K USMEHEHUIO, yaaneHuto, 3anycKky 6V|3Hec—npou,ecoos NPUNOXEeHUA,

K aK3emMmnnAapam npoueccoB npunoxeHma C NOMOWbHO CerMeHToB [octyna C

pasrpaHM4YeHneM nNo MoayrnsiM 1 NpoLeccam NpUNoXeHUs;
K BO3MOXHOCTW KOHCpUIrypUpOBaHMS 0GbEKTOB NPUINOXEHWS, CLLeHapueB, CKPUMTOB.

Cuctema nossondet orpaHmymBaTtb OOCTYN K obbekTam NpUnoXeHuna ¢ NoMoLLbO cermeH-

TOB AocCTyna, UMerLnX T1mn:

Mo rpynne HacTpoe4yHoro napameTpa;
Mo 3anucu;

Mo mogynto NpuNoXeHns;

Mo rpynne obbekTa NPUNOXEHWS;

Mo rpynne cueHapus;
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Mo rpynne ckpunTa NpUnoXeHus;
Mo npoueccy NPUNOXeHUs;
Mo moaynio npouecca NPUoXeHUs.

CuvcTtema no3BonsieT orpaHn4nBaTh AOCTYN K PYHKUUSIM CUCTEMBbI:

Co3paHnsa obbekToB AaHHbIX;

PepnaktmpoBaHus 06beKTOB JaHHbIX;

YpaneHns o6bekToB AaHHbIX;

[encteusa Hag o6bekTamMmu gaHHbIX B COOTBETCTBMM C PErMaMEHTHLIMM MOMHOMOYUSIMUA.

B cucteme cyLLecTBYOT CUCTEMHbIE POSN:

Cynep nonb3oBaTesib: npeaHasHa4vyeHa and oTnagakun nporpamMmmMmHoOro obecneyeHus. ﬂaéT

NOJHbIN A0CTyn KO BCEM 0ObekTaM CUCTEMBI.

A,D,MVIHVICTpaTOp cuctembl: npegHasHadYyeHa And  agMUHUCTPUPOBAHUA  CUCTEMHbIX

CEepBUCOB: ynpasrieHne nonb3oBaTenamm, ponamm, CUICTEMHbIM pacnncaHnemM u T.M.

AOMVMHMCTPATOP PENO3NTOPUST KOHUrypauuin — npegHasHadeHa ans paboTbl ¢ naTyamm

KOHdburypaumm.

basoBas — gaHHas ponb AaéTt 6a30BbIE BO3MOXHOCTU NOMb30BaTENIO B CUCTEME:

Bxop B cuctemy.

— [ocTyn Ha YTeHue N n3MeHeHne cBOMX AaHHbIX B [1podumne nonb3oBaTtens.

HocTtyn Ha yTeHue pasgena Paboyne naHenw.

,D,OCTyI'I K'yBeOQOMITEHUAM U BITOXEHUAM B HUX

-~ [MonHbin goctyn Kk pasgeny XypHan coobweHun, 4Tobbl coBepluaTb Aew-

cTBus ¢ JleHTom YBeAOMneHMﬁ — OTMe4aTb NPOYNUTaAHHbIM, OYULLATDb.

Ecnun ogHoBpemeHHo ¢ ponbio BasoBas Ha3HaunTb nonb3oBaTento busHec-pornb, Aa-
towyto goctyn Kk KoHndurypatopy — YUteHne, O6bekTbl npunoxeHus — NMonHbin
(ANs KOHKPETHOro MoAyns), TO Y NoNb3oBaTeENs NOABMAOTCSH BO3MOXHOCTU NS pa-

6O0TbI CO CNpaBOYHMKAMMU:

- CospgaHue 3anmcu no wabnoHy — BO3MOXHOCTb CO34aHus 3anmcu 13 wabnoHa.
- Pabota ¢ hopmamm NpocMoTpa AaHHbIX — BO3MOXHOCTb MOMHOro 40CTyna Ha

BCnomoraTtesibHble MHCTPYMEHTbI A4 pa6OTbI C OaHHbIMW:

— Hactpoiika oTobpaxxaemMblx KONTIOHOK N MX COXPaHEHME.

— Hactporika punbTpoB 1 UX COXpaHeHue.

— Pabota c o6bekTamu NpUnoXeHns co CTaTyCHON MOAENbIO — YTEHME BCEN HAaCTPOEK
13 nogpasgena Cratycbl 1 nepexodbl, YTOObl YNTaTb 3anNUcK OOBHEKTA NPUNOXKEHNUS

CO CTaTyCHOW MOAErbIO.
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— [Hoctyn Ha yTeHue pasgena MY[: Koa cuctemel, MonHomouns, OrpaHnyeHnst NonHo-
MOuUMIN, 3Ha4YEHNsT OrpaHnyYeHun nonHomounin, Mognucek — Bce 3anuck; Peectp MY
OrpaHMYyeH 3anucamu, rae nosb3oBaTeslb SBMASIETCS NpeAcTaBUTENeM; YYacTHUKK
OrpaHuyeH 3anncsamu, rae AoBepuTenn Boldanu Tekylemy nonb3oBatento MY nnu
npeacTaBUTENM CBA3aHbI C TEKYLLMM NMonb3oBaTenem; [loBepuTenb orpaHnyeH 3anum-
caMu, roe [oBepuTenb Bbigan Tekywemy nonb3osatento MY[; lNpepcraButerns

orpaHun4yeH 3anncamm, rae npencrtaBmuTeslb CBA3aH C TEKYLLMM NOJib30BaTes1IEM.

[oBeputenb: npegHasHadeHa ans pabotel ¢ mogyrnem MY (mchd-v2). JononHuTtensHo
ponb [JoBeputenb Bko4aeT B ceba HacTponkn goctyna us ponu basosas. [JaHHasa ponb

npeaocTasngaeT nonb3oBaTento 4OCTyn K pasgeny MY/l:

— [MonHbn gocTyn Ha o6bekTbl: YyacTHuk, Joeeputens, Npencrasutens, MNognucs,
MonHomouns, OrpaHNYeEHNsT MOMHOMOYNIA, SHAYEHNS OrpaHUYEHUI NMOJTHOMOYUIA.

— [MonHbn goctyn k pasgeny Peectp MY/ (orpaHunyeH 3anucamu, raoe opraHusauus
nonb3oBaTens ABNAeTCA JOBEPUTENEM UMM CaM NOoNb3oBaTerb ABAAETCA npeacra-
BUTENEM).

— Tonbko Ha yTeHue pasgen Kog cuctemsil.

Ponb Aana wMmnopta KoHWUrypauun npedHasHaveHa pnns  BbINOSHEHMs  MMnopTa

KOHpurypauuu.

3.2.6. Ayaut

AyanTt cuctembl obecnevmBaeT BbINOMHEHNE crieayrowmnx QyHKUNA:

ABTOMaTU4eckast umkcaumsi USMeHeEHNs 3anmcenn 0OGbEKTOB NPUITOXKEHUS:

—  WMN3MeHeHuns 3Ha4yeHuin Nonen ¢ oTobpaxkeHnem CTapbiX N HOBbIX 3HAYEHUI;

— YcTaHoBKa CBA3M Mexay O00beKkTamy NpUNoXeHust (3NeKTPOHHBbIMU AOKYMEHTaMM)
CUCTEMBI;

— [llpucoeanHeHne BNOXEHWI;

— V3meHeHusa cocTosiHMA (cTaTyca) OBBHEKTOB MPUNOXEHUSA (INEKTPOHHbIX LOKYMEH-

TOB) CUCTEMbI.
MpocMOTp NeEpPeYHs N3MEHEHUN:

— [Ana kaxgon 3anucn obbekTa npunoxeHus (M3 ero opmel);

— Jnsa Bcex 06BbEKTOB CUCTEMBbI.

ABTOMaTU4yeckas cukcaumsa OENCTBUMM M METOOO0B, BbIMOMHSEMbIX MNOoMb3oBaTenemM Hag

obbekTamm NPUNOXEeHNA:

— CraHgapTHble: «Co3gaHue», «YteHney, «lMpocmoTpy, «M3ameHeHuney, «YganeHmey;

- I'Ip0l-||/|e, B 3aBUCUMOCTU OT YCTAHOBJ1E€HHbIX (*)yHKUMVI and obbekTa NPpUNoXeHuA.
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[ononHuTeneHble ycnoBu4:

— ®dukcupyeTca 1 ycrneLwHoe, U HeycneLwHoe BbINONHEHNe AeNCTBUN;

— He dumkempytoTes genctena 3akpbiTis popm 00HLEKTOB NPUNOXEHUS;

— BO3MOXHOCTb BbIKITIOYEHNSA COXPaHEHUs1 AENUCTBUN Nofb3oBaTtensa Ana KoHpurypa-
uun obbekTa NpUNoXeHUs, ecnn Ha Bknagke «[on. cBOMCTBa» ykasaTb pacLuMpeH-

Hoe cBoncTBo disabled writing_timeline co 3HayeHunem true.
NcTopna nameHeHnn s51ieMeHToB:

— BbiBupaTb none koHurypaumm obbekTa npunoxeHnsa (Bknagky KoHdurypauum), no

KOTOpOMY HeobXxoaAMMO NPOCMOTPETL U3MEHEHNS:
— Paszpen Obwwme:

— [lpaBuna.

— Banupgauwms.

— dopma pefakTMpoBaHus.
— Tpwurrepsil.

— [Hencrteus.

—  ATpubyTbl.

- Wmsa tabnuupl.

— [lpenctaeneHue.

—  Kswwnpyembin.

- Aygut.

— HaumeHnosaHue OT1.
— [pynna OI.

— CraTycHasa mogernsb.

—  Poagutenbckun Or1.
- Pasgen OTtobpaxaemoe umsi:

— [lonsa otoGpaxxaemoro MMeHu.
— Ckpunt oTOOpakaemoro UMeHM.

— [lonsa noackasku.
— Paspen OTt4yeThbl:

— LWabnoH oTBeTa.

— ®opmartbl 3KcnopTa.
- Pasgen ®opma cnucka:

— KonoHku ¢oopmbl cnncka.
—  OunbTpbI.

— Bwua otobpaxeHus.
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— Bwpg cnucka.
— CkpunT dbopmbl cnncka.
— PasBopauunBaTthb y3nbl unbTpaumnn.

— Ccblinka Ha poaunTena.

— OrtobpaxaTb gaTy 1 BpeMs, B KOTOPbI€ BHECEHbI N3MEHEHWS.
— Ortobpaxatb PNO nonb3oBaTens, KOTOPbIN BHEC N3MEHEHUS.
— OtobpaxaTb CNMCOK aNeMeHTOB BbIOpaHHOIo Nons (BKNagku), KoTopble npetepnenu

M3MEHEHNA C LBETOBbIM 0003Ha4YeHneMm:

-~ T[onybble anemMeHTbl — U3MEHEHbI.
— 3enéHble anemMeHTbl — JobaBneHbl.

- KpaCHbIe ANeMeHTbl — yaarieHbl.

— OTKpblBaTb aN€MeHTbl U3 crucka Ansi NPOCMOTPa MX CTaporo U HOBOrO COCTOSIHUS.
— TMokasbiBaTb BO BCnnblBaoLwen nogackaske OTobpaxaeMoe MMS U CIUCOK N3MEHEH-
HbIX CBOWCTB 3/1EMEHTA Npu HaBeleHNM Ha Hero Kypcopa B okHe ICTopusi UameHeHui

3N1IEMEeHTOB.

3.2.7. AyauTt oecTBMM Nonb3oBaTesns B cMcTemMe
XKypHan cobbiTuit:
ABTOMaTM4ecKas permctpauma oencTBUn Nonb3oBaTenen B CUCTEME;

BO3MOXHOCTb  BKIMHOYEHUSA/BLIKNIOYEHUST  perucTpauuMmM OencTBui  MNonb3oBaTenen ¢

MOMOLLbIO NpM3HaKka Bknountb ayauT Ha Bknagke CBoMcTBa 00bekTa NpUnoXeHus.
MpocmoTp MHpOpMaumm O rpynne, OTHOCALLENCS K COObITUIO ayanTa

Tunbl cobbITU ayauTa:

BeneHwve genctBun nonb3oBarenen B cucteme (Tunos cobbiTUn);

BoaMOXXHOCTb BKNtoYaTh/OTKIIOYaTh dhuKcaumo TMnos cobbituii B XKypHane cobbiTun, C

NOMOLLb0 Npu3Haka XXypHanupyembiu;

Bo3aMOXHOCTb 3a4aBaTth napamMeTpbl AN MKcaumm X 3Ha4YeHU;
OnpepeneHve ypoBHSA KPUTUYHOCTU COBbITUS ayauTa;

BengeHwue rpynn cobbITvii AeCTBUI NOMNb30BaTENs B CUCTEME.

pynnbl cobbITUIA:

BegeHuve rpynn TMnoB cobbiTui ayauTa (4encTeuin Nonb3oBaTens).

3.2.8. HacTpowuka cTpykTyp pybpukatopa ans nonb3oBaTerneun
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HacTtpoiika cTpykTyp pyGpukaTopa BKIHOYaET BbINONHEHNE DYHKLWIA:

HacTtpoiika rpynn anemeHToB pyGpukaTopa.

O6beanHeHne rpynn aNeMeHToB pyGpukaTopa B CTPOKW.

HacTtpoiika anemeHTOB, BXOASALWMX B rpynnbl pyGpukaTopa.

KonupoBaHwue rpynn anemMeHTOB 1 31eMEHTOB MeXay pybpukaTopamu.
YkasaHue Bbl3blBaeMbIX 0O bEKTOB NPUMNOXKEHUS AN 31IEMEHTOB pybpukaTopa.

YkasaHue 3HaveHusi napameTtpoB URL agpeca gna anemeHta pybpukatopa € BUOOM

Ccblinka.
HacTtporika MKOHOK Ans rpynn unmn aneMeHToB pybpukaTopa.
HacTtpolika uBeTa MKOHOK ANns aneMeHToB pybpukaTopa.

HaCTp0|7||<a BUOMMOCTU OTAEJIbHbIX MYHKTOB MEHI (prl'll'l) unm obbekToB NnpuUNoXxeHund

(anemeHTOB) B pamKax poru.

HaCTp0|7||<a BWOA MEHIO NOJHbLIN BbiNagaoLwWwmn CMCOK, TOMNbKO 3NIEMEHTHI BEpPXHEro ypoBHA

W NONTHOE MEHIO C HaBUrauuen.
OT1obpaxeHne MKOHOK ANns MYHKTOB MEHH0.
HasHaueHune cTpykTyp pybpukaTtopa nonb3oBaTensm.

HacTtpoiika  nonb3oBaTtenbckoro  pybpukaTopa,  co3gaBaeMoro  nofb3oBaTenem

(HacTpamBatoTCst MYHKTbI MEHIO TPYMNMbl PA3HbIX YPOBHEW BNOXEHHOCTW):

— Hactponka BcnnbiBaroLel NOACKa3kM C NOMHbIM HAMMEHOBaHMEM ObbeKkTa NpuIio-

XXEHWS NpU HaBeJEeHUN Ha Hero Kypcopa.

Bo3moxHOCTb ucnonb3oBaHua 6as3oBoro pybpukatopa pngns  paboTel € MNOMHBIM

bYHKLMOHANOM CUCTEMBI.
B0o3MOXXHOCTb perynmpoBaHust LUMPUHbI HABUIAaLMOHHOWM NaHenu.
B0O3MOXXHOCTb CKpbITUSI U OTOGPaXXeHNUS1 HABUIaLMOHHOW NaHenu Ha KHOMKe.

AvHamnyecknin NOUCK B HaBUrauuMoHHOW NaHenu. PesynbTatbl NovMcka OBHOBMAKOTCA Mpu
N3MEHEHUN BBEAEHHbIX CUMBOJSIOB B CTPOKE MOMUCKA, HaxaTue Knasuwn «enter» He

TpebyeTcs.
BbinonHeHne noncka no CUCTEMHOMY UK OTOBpakaeMomMy MMEHN pybpukaTopa.

BbinonHeHne copTUPOBKWU 3anuceil B CUCTEMHOM CrpaBodHMKe «PyGpukaTtop» Mo nonsm

CUCTEMHOro 1 oTobpakaemoro nmeHun pybpukartopa.
Mcnonb3oBaHne cucteMHbix hopm anst otobpaxeHnsa NyHKTOB 6a3oBoro pybpukaTtopa.

3apgaBaTb CSS ctunu B meHio pybpukaTopa.
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COSD,aBaTb ycnoBuA AnA CKPbITUA MYHKTOB MEHIKO py6pMKaTopa Yyepes CKpUunt 1Uin pegaktop

YCroBUA.
CoBepLuatb MOMCK NO 3fieMeHTam MEHI0 W rpynn.

ABTOMaTn4eckoe npuceamBaHnme HWMKOHOK C AWHaAMWYECKMUM U3MEeHeHMeM Ona rpynn u

3N1IEMEHTOB.

Bo3MOXHOCTL BbiBOA4A B NOMb30BaTENbLCKUM py6p|/|KaTop CUCTEMHbIX OOBEKTOB NpUNoXxeHunA

C HaCTpOMKOW napameTpoB oTobpaxeHus hopMbl.

B0O3MOXHOCTb 3anoMuHaTb pexum OToOpaXxeHue AaHHbIX B HaBUratope, YCTaHOBMEHHbI

nonb3oBaTesnem.
Bo3moxHoCTb C(*)OpMI/IpOBaTb OOKyMeHTauuko no py6pV||<aTopy.
B03MOXHOCTL CO30aHMs KHOMOK B MEHIKO CUCTEMHbIX CnpaBO4HUKOB.

"eHepauus hanna goKyMeHTauun ¢ KOHpUrypaumren nonb3oBaTenbCkoro pyopukaropa.

3.2.9. ABTOMaTMYecKkoe BbINOSIHEHNe (PYHKUMN  CcepBepHbIX
3agaHun

npOFpaMMHbIVI KOMMOHEHT obecneymBaeT aBTOMaTMYECKOE BLINMOJSIHEHME CUCTEMHbIX 3a-

Aad no 3agaHHoOMY FpaCbI/IKy N XpaHeHune I/IHCbOpMaLl,I/II/I O npaBunax nx BblNOJTHEHNA:

BeneHue nepeyHs 3agau.
HacTtpoiika napameTpoB BbINOSIHEHNA 3a4au.
ABTOMaTUYECKMIA 3arycK 3agad no rpaduky.
OTmeHa BbINOMHEHWS 3anyLeHHON 3aauu.
MpocmoTp nHdopmauumn no 3agadam:

— [epeyeHb ak3eMnnapoB 3agav:

- Bcex BbINONIHAEMbIX B TeKyLLl,VII7I MOMEHT U BbINOJIHEHHbLIX aBTOMaTUYE€eCKUX 3a-
fau.

— [nsa kakoown BbINONMHEHHOW M BbINOMHAEMOW 3a4au4n.
— [epeyeHb ak3eMnngapOB 3a4ay CoOAepXuUT nHpopmaumio:

— [arta v Bpemsi cTapTa v 3aBepLUeHNs 3afa4u;

- Pe3yanaT BbIMOJIHEHNA 3a4a4N.

BbinonHeHne cucteMHoro 3agaHus no 3anucu cobbiTus «Bxoa B cuctemy» B Tabnuuy 6asbl

OaHHbIX.

BO3MOXHOCTbL BKNIOYEHUS 1 OTKINKOYEHUE HECKOSTbKUX 3anncen NnaHMpoBLLMKa 3a0aHnN.
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3.2.10. BepeHue HacTpoe4HbIX NapamMmeTpoB

BegeHue HaCTpPOEYHbIX NMapamMmeTpoB H606XO,EI,VIMO and HaCTpOIZKVI NnoJib30BaTEJ1IbCKOIro UH-
Tepcbe|7|ca, nnn angd ncnofib3oBaHUA B CKpUNTax, unn and apyrux uenen. B cBa3n ¢ 3TumMm, HacTpo-

€4Hble NapamMmeTpbl MOTyT O6J'Ia,El,aTb Pa3HbIMU NPU3HaKaMu:

o [lonb3oBaTenbCckmMe — 3HaYeHns napamMmeTpoB YCTaHaBIMBAKTCA OJ1A KaXXO0ro noJjib3oBaTend

nHaOnBuayanbHo;

e [locTynHO Ansi  UW3MEHeHWst TOMbKO agMUHUCTpaAToOpy — 3Ha4YeHMe napameTpa
yCcTaHaBnvBaeTCs/pefakTupyeTcs TONMbKO MoSfib3oBaTerieM ¢  ponbio  AgMUHUCTpaTOp

cuctembl unn Cynepnonb3oBaTesib.
o KOHTEKCTHble — 3Ha4YeHMs NnapaMeTpPOB YCTaHaABNMBAOTCA A5 ONpeaeneHHOro KOHTEKCTa;
e TemnopunpoBaHHbIN — 3HA4YEHWsI NapaMeTpoB UMEIDT Nepunoa 4ENCTBUS;
o LlndpoBaHHbIN — 3HAYEHWSI MApaMETPOB COXPaHAKTCA B 3alUndpoBaHHOM BUAE.
BeaeHne HacTpoeyHbIX NapaMeTpoB BKKOYaeT PyHKUUK:
e HacTpo#ka KOHTEKCTHbIX MapamMeTpoB;
e HacTpowika MHOXXeCTBEHHOro BblbOpa 3Ha4YeHU napameTpa;

e Hactpoika MHOXeCTBEHHOro Bblbopa 3HayYeHWn napameTpa U3 MOfb30BaTENbLCKOrO

CMPaBOYHUKA;
e HacTtponka nonb3oBaTeNbCKMX NapameTpoB;
e HacTtponka TeMNopupoBaHHbIX NapamMeTpoB;
e HacTtponka WngpoBaHHbIX NapameTpoB;

o HacTtpoika oba3aTenbHbIX NapameTpos;

¢ KonuposaHvne napameTpos;

e HacTtpoika oTobpaxeHuns napaMmeTpoB No NNLEH3NOHHBIM OrpaHNYEHMAM (ECAN NOLKITHOYEH

NPOrpamMMHbIN KOMMOHEHT «OwnobkKa! MACTOUYHUK CChINIKM He HAaNAEH.»).
HacTtponka napameTpos:
e OpagHOMy Nonb3oBaTento;
e BbibpaHHON rpynne nonb3oBaTenewu;
e OagHOBpPEMEHHO BCEM MOSb30BaTENSAM CUCTEMbI.

e Bblgaya goctyna M3MEHEHMSI CUCTEMHbIX HAaCTPOEYHbIX MapaMeTpoB 4Yepe3 pPoSieBOM

[oCTyn.

3.2.11. MopknroyeHue AonNoNHUTENbHbIX 6a3 AaHHbIX
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MoaknoveHne OONONHUTENBbHbLIX bas3 OaHHbIX BKIKO4YaeT C*)yHKLI,I/IVIZ
e BepeHune nepevyHa gonosiHNTerbHbIX NCTOYHUKOB AaHHbIX.
e BKnto4YeHue 1 OTKNIYEHNe A0CTyna K NICTOYHUKY OaHHbIX.

° YHpaBneHme napameTtpamn NnoaKnt4eHnA K UCTOYHUKY AaHHbIX:

— Jdbc url.
— [lonb3oBaTtens.
— Mapone.

— Knacc nposangepa gaHHbIX.

o YHpaBneHme npunoputTetTamMmm NCTOYHUKOB AAHHbLIX

o I'IpOBepKa noaknt4yeHnAa NCTOYHUKOB OaHHbIX

3.2.12. OpraHu3auuoHHo-wTaTHasa cTpykTypa (OLUC)

BeneHve opraHn3auMoOHHO-LUTATHOW CTPYKTYpbl OpraHu3aumMm Unu opraHvsaumin, kotopas

MOXeT ObITb NPMMEHeHa AN pasrpaHnuYeHus ocTyna no 3anucsM cnpaBodHuka. Begerve OLLC

obecneymBaeT BO3MOXXHOCTH:

e Co3gaHve opraHM3aLMOHHO-LLTaTHOM CTPYKTYPbI.

e PasrpaHuyeHue JocTyna K 3anmMcsim cnpaBoYHMKOB C Ucnorb3oBaHnem OLLC.

° OT06pa>|<eHme VIHCbOpMaLI,I/II/I O nonb3oBaTenax, AnAa KOTopbIX NMPpUMMEHAETCA OorpaHunyeHune

aoctyna OLWC.

e KMmnopt Tunoeoro davna, cgopmupoBaHHoro B 1C B ¢dopmaTte xml B CnpaBOYHUK

AomuHucTpuposaHne — OLLC.

3.2.13. Obwue HAaCTPOMNKU CUCTEMBbI

[ns obecneyeHnsa OyHKLMOHMPOBAHNSA CUCTEMBI B LIENIOM NpeayCMOTPEHbI cregyowme

HaCTPOWKM:

e HacTtpoika nHtepeinca cucteMol — opopmreHme nHtepderca cMcTemMbl B onpeaeneHHoM

CTuUne — UBETOBOW raMMe OKOH, Tabnuu, nonen M ux 3aronoBKOB, pasmMepoB U BUOOB

WpUTOB 1 Apyrux napameTpoB. MNprMeHeHne ohopMNEHUS NHOMBUOYANbHO K KaXaoMy

NOnb30BaTENto UMK N0 YMOMYaHWIO.
e BepaeHune knaccuduumpyowmx METOK.
e Bo03MOXHOCTb ynpaBneHus NpunoXxeHMem B KOHCONMW agMUHMUCTpaTopa.
e BepeHue meTpuk.

e [lpoCcMOTp CBOWCTB Cpeabl.
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3.2.13.1. Hactpowuka nHrepcpenca cuctembl
HacTpoika nHtepdenca cnctemsl OCyLLECTBNAETCA C MOMOLLbIO BEAEHNSA TEM U BKIIO-

YaeT PYHKUNN:

o Co3gaHue, HacTporka U yganeHne TemMbl 0OPMIIEHNS.
o [lpymeHeHne 6a3oBOW N OPYrNX TEM.
e MamMeHeHMe napameTpoB NHTepgenca:

— LlBeT rmaBHOro MeHio;

— LlBeT KHOMOK 1 CCbINOK;

— LlBeT TekcTa;

— LlBeT rnaBHbIX pasgenuntenen;
— Pagunyc ckpyrneHus rpaHuu;

— LlBeT doHa.
o Co3gaHne n HacTpoKka OOMNOSTHUTENbHbIX NapaMeTPOB TEMbI.
o [lpyMeHeHne TeMbI NO YMOMYAHUIO OS5 BCEX MOfb30BaTeNEN CUCTEMBI.

° I'IpmmeHeHme TeMbl MHOMBUAYarnbHO ANA Bbl6paHHOFO nonb3oBaTenid Yepea3 Ncnosib3oBaHUA

HacCTpoOEe4HbIX NapaMeTpPoOB.

° ﬂpmmeHeHme BCTPOEHHbLIX LIBETOBbLIX ManuTp.

3.2.13.2. BepeHue knaccuduumpyrowmx MeTok
npOFpaMMHbIVI KOMMOHEHT obecne4vnBaeT BeJeHune KJ'IaCCI/ICbI/ILI,I/IpyPOLLI,I/IX MEeTOK, NO3BOJIA-
OWNX pasgendaTtb anI/I6yTbI 00bEKTOB I'IpI/IJ'IO)KeHI/II7I Ha Knacchbl, Ana ocywecTtBlieHNA HEKOTOPbIX

[AeNCTBUS TONbKO Hag aTpubyTamu, NpuHaanexalimmmn K onpeaeneHHoMy knaccey.

3.2.13.3. KoHconb agMuMHUCTpaTopa

KoHconb agmuHucTpaTopa obecneynmBaeT BbINOSTHEHNE DYHKLWIA:
e CosgaHue 1 3anyck CKpUNToB U3 MHTepderica cucTemsl;
e YpaneHue pesynbTaToB BbIMNOMHEHUSA CKPUNTA;

e CoxpaHeHue pe3ynbTaToB 3anpoca B hanne Ha gucke.

3.2.13.4. BepeHune mMeTpuK
BeneHne metpuk obecneumBaeT BbINOSTHEHNE DYHKLNIA:

° ﬂonyqume YNCIMEHHOIro 3Ha4eHna HEKOTOpPOro cBOWCTBa nporpamMmmMmHoOro obecneyeHuss unm

ero cneumndukauunm;

o [IpocmoTp NnpuMeHsitowmxca meTpuk: HassaHne, Tern, Ctatnuctuka, 3HadeHue.

3.2.13.5. lpocmoTp CBOUCTB cpeabl
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MpocMoTp CBONCTB cpedbl obecneymBaeT NMPOCMOTP MNepeyHs CBOMCTB nnaTdopmbl U3

darna Application.properties. NapameTpbl — VIcTouHKK, CBONCTBO, 3Ha4YeHue.

3.2.13.6. HacTtpomka ctaTyCHbIX Moaersien U rpynn ctaTycoB

HaCTpOVIKa CTaTyCHbIX Moaenen un rpynn ctatycoB obecneymBaeT BbINOMHEHNE (byHKLl,I/II7IZ

e Co3pgaHve 1 n3MeHeHue rpynn cTaTycoB ANS LIBETOBOroO pasneneHus;

e Co3gaHue cTaTyCHbIX MoAenen Ans nepeMeLLeHns 3anmcei no ctatycam;

e Co3pgaHve onucaHusl CTaTyCHbIX Moaenei;

e Co3pgaHve 1 n3MeHeHve NepexoaoB Mexay ctaTycamu;

e BknoyeHune 3anpoca noaTBepKAeHUS Y Nonb3oBaTens A BbIMNONHEHMS NEPEX0oaa;
e AyauT nepexonoB 3anucu rno cratycam;

e [pocMOoTp rpadmyeckoro NpeacTaBneHnst CTaTyCHON MOAEenu;

e YpaneHue rpynn ctaTyCoB U CTaTyCHbIX MOZENEN.

3.2.13.7. HacTtpouka aBTOMaTU4eCKOro 3anycka sagad no BpeMeHu

HacTpoiika aBTOoMaTuyeckoro 3anycka 3agad no BpeMeHu no3sonser:

e Bectu nepeyeHb 3agad anda ocywecTtBrneHna nx aBToMaTtn4eCcKoro 3anycka,

— CospaHve 1 pefakTMpoBaHue 3aaaHuin NNaHNPOBLLMKA.

— HacTtponka napamMeTpoB BbINOSHEHUS 3a4aHNS:

- HaumeHoBaHue 1 onvcaHve 3agayv;
— [Mpun3Hak aKTMBHOCTU (BKIN/BbIKN);
- HacTtponka KpoH-BbIpaxeHus;

- Bbl60p 3afaHuna n3 nepeyHa OOCTYMHbIX B CUCTEME;

— HacTtpoiika nHauBmayarnbHbIX NapaMeTpoB, TPEeOYOLWNXCS ANs Kax-

[A0ro 3afaHus.
e 3anyckaTb 3alaHNs Ha BbIMOMHEHNE;

e 3anyck 1 OTKIOYEHNE HECKOTbKMX BblAENEHHbIX 3a4aHWii;

e  OTMEeHWTb BbINONHEHUS 3anyLLEHHON 3a4auu;

e YpanuTb 3agaHusi NNaHUPOBLLMKE;

e BbINONHATL NPOCMOTP UCTOPUK 3aryCKOB 3afaHni NNaHUPOBLLMKA;
e BbInonHsTb AeTanbHbIA NPOCMOTP OTAENLHOMO 3anycka:

— Bpewms 3anycka;
— Bpewms 3aBepLueHus;

- N POAOOITKNTEIIbHOCTb;
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— CocTosiHMe 3agaHus;
—  Wcnonb3yemebl cepBuUC;
—  Wcnonbayembin MeToS;

— CocTosiHue nocnegHei 3agayn.

3.2.13.8. Hactpowuka n xpaHeHue HabopoB aTpubyTOoB ANA
nepapxmyeckmnx crnpaBoOYHUKOB

e Co3gaHve 1 peaakTMpoBaHUE XapakTepUCTUKM Yepes CrpaBOYHUK XapakTepucTUKu.
e [pu co3pgaHum xapakTepucTUKM AOCTYNHa HyMepaums Nonen.

e CosgaHune un penaktnpoBaHne XapakTepuctukn 4epes d)opmy penaktmpoBaHua 3anncu

nepapxmyeckoro crnpaBoYvHMKa.
e [lobaBrieHne xapakTepmucTuKn B 3arnmcb Nepapxmyeckoro CrpaBoOYHUKA.
e YpaneHue xapakTepuCTUKM U3 3annucu nepapxmuyeckoro cnpaBoYvHmKa.
e HacTtpoika nonen xapaktepucTuk.

e Pabota c aTpnbyTOM XapaKTepUCTUKN.

3.2.13.9. MHOrookoHHOCTb
ynpou.l,eHme M yCKOpeHue pa60TbI C HECKOJZIbKMMMU 3annNCAMU CNpPaBoOYHUNKa U CMTMCKaMM 3a-

nucelt 06 bEKTOB NPUNOXKEHNIN B paMKax OAHOM BKAaAKN bpay3epa.

Pe»KMM MHOTOOKOHHOCTM MOMKET ObITb BK/IHOYEH TOJIbKO B M0/1b30BATE/1IbCKOM py6pMKaTope
M NO3BONAET pa6OTaTb C HECKONbKMMM 3aNnUCcAMU 0O BEKTOB NPUNOKEHNA OAHOBPEMEHHO B PpaMKaX
O,EI,HOI‘;I BKN1aAKN 6pay3epa. Mcnonb3oBaHue pexnmma MHOTOOKOHHOCTUN 3HAUYNTE/IbHO YCKOPAET pa-
60Ty B C/NIOXKHbIX KOHd)VII'ypaLI,VIﬂX, n3basnaa ot H€O6XOAMMOCTM OTKpPbIBATb MHOXeCTBO BK/1a40K

b6paysepa 1 coKpallas Bpemsa oXuaaHuaA 3arpysku nHtepdeica.
3.3. MporpamMmmMmHbIin KOMNOHeHT «KoHdurypaTop»

3.3.1. YnpaBneHue moaensmMm AaHHbIX

YnpaBneHne 06beKTHbIMM MOAENAMN NPUITOXKEHUA N AaHHbIX BbiNoNHAETCs B KoHury-
paTtope o6bekTOB NpunoxeHun (ganee KoHdurypatop) v 3akntoyaeTca B obecneveHnmn gobaene-
HUS, NBMEHEHWS, YAaneH1s N HAaCTPOWKN CTPYKTYp 06 bEKTOB NPUNOXeEHUs (KOHUrypaumm), Takmx
Kak, HanpumMep, CNpaBOYHMKKN, JOKYMEHTbI, PeecTpbl.

YnpaBneHne obbekTammn AaHHbIX OCYLLLECTBIISAETCA Yepes Nob30BaTENbCKMN UHTEPdENC
(KoHdburypatop).

KoHdpurypaTop sSiBnsieTca MHCTPYMEHTOM AnS MPOEKTUPOBaHMUSA CUCTEM C OBbekTaMu npu-

NOXEHUN «Ha neTy», 6e3 NnpueneyeHns pa3paboTynMKoB 1 NpeaHa3HaYeH Kak Ans nonb3oBaTenen,
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Tak n 4na agMUHUCTPATOPOB (aHANUTUKOB). AOMUHUCTPATOPbI CUCTEMBI (AHANUTUKN) NPOEKTU-
PYIOT 1 HacTpamBalT OOBbEKTbI MPUMOXKEHUS CUCTEMbI, a NoSb3oBaTeNn paboTatoT C JaHHBIMK
HaCTPOEHHbIX 06 BEKTOB NPUNOXEHUS cUCcTeMbl. Pa3paboTunkm moryT ObiTe NpUBReYeHbl 4ns pe-
LIEeHUS pedKMX U YacTHbIX 3afa4y, KOTOpble HEBO3MOXXHO BbINMOSIHNTEL C NOMOLLIbIO METOO0B U
cpeacts KoHdurypartopa.

MN3meHeHus1, BHECEHHbIE B 00BHEKTHYHO Modenb npunoxeHus Yepes KoHdurypatop, oTpa-
XarTcs B cuctemMe 6e3 nepesanycka cepsepa npunoXeHust.

OGbeKTbl AaHHbIX, NoANeXallme yrpaBneHuo 1 BEAEHMIO:

e OOGBbEKTbI, ANst KOTOPbIX HE NPeayCMOTPEH XU3HEHHbIV LUK (paboyuii npouece, ctaTycHas

MO[J,eJ'Ib), Hanpumep, CrpaBO4YHUKN,

e OObBbeKThI, ana KOTopbIX npeaycMoTpeH XXWU3HEHHbIA  LMKN, HanpuMmep, AOOKYMEHTbl CO

CTaTyCHOM MOZENNbIO.
BeneHne 00beKkTHbIX MoAenen NPUNOXEHUA 1 aHHbIX BKITOYaeT OYHKLNN:

o Co3gaHune obbekTa NpUnoXeHus;

e PepakTnpoBaHue co3gaHHOro obbekTa NpUnoXeHus;

e YpaneHue co3gaHHOro obbekTa NpuUnoXeHus;

e 3arpyska Mogenu gaHHblX 06bekTa NpUNoXeHns 13 ganna;

e CoxpaHeHne Moaenu AaHHbIX B doanrn,

o [loGaeneHue B N3bpaHHOEe Moaenen aHHbIX 0OBHEKTOB MPUNOXKEHUS:

— BO3MOXHOCTb OTO6pa>KeHI/I$| BCeX Moaenen gaHHbIX;
— BO3MOXHOCTb OTO6pa>KeHI/I$| TOJNbKO I/I36paHHbIX Moaenen gaHHbIX;

— BO3MOXHOCTb yaaneHus n3 n3bpaHHbIX;
o OOHOBIEHME NEPEYHA MoOeNen AaHHbIX OOBEKTOB NPUITOXEHWS;
e CosgaHve konun Moaenu AaHHbIX 06bEKTa NPUMNOXKEHMS,
e [locTpoeHne ER-anarpaMmmMmbl MOAENW AaHHbIX 06bEKTa NPUTOXKEHUS:

— BO3MOXHOCTb NPOCMOTpa M ckaunBaHus ER-guarpaMmmMbl Mogenu faHHbIX o6bekTa

NPUNOXeHWs1, Moaynew 1 rpynn o6 beKTOB NPUNOXKEHWIA;

MpocmoTp Tabnuupbl 6a3bl AaHHBIX MOAENN OAHHbIX 00bEKTa NPUNOXEHUS:

— CBOMCTB Tabnuubl 6a3bl JaHHbIX;

— OToDpa)keHMe KOJTOHOK U UX CBOWCTB ANt Tabnuubl 6a3bl AaHHbIX;
— OoToDpa)keHne MHOEKCOB KONIOHOK Tabnuubl;

— BedeHue nonnutuk RLS;

— oTobpaeHne 0O bEKTOB NPUNOXEHNS;

o [IpocmoTp cBA3en aTpMbyTOB ClpaBOYHUKA:
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— CO CrMcoYHON hOpPMOK CNPaBOYHUKA;

— Cc oTobpaxaemblM UMEHEM;

— C (hopMOn pefaKkTMpoBaHUS CNPaBOYHUKA;

— C npaBuniaMy NOBeAEHMWSI SN1IEMEHTOB yrpaBneHns hopMbl peaakTUPOBaHUS;

— co3fdaHue cTaTU4ecKMx NpeacTaBneHnin Moaeny AaHHbIX 0O6bekTa NPUNOXEHUS.

—  MPOCMOTP UCTOPUN N3MEHEHUIN SNEMEHTOB:

— Bblb6Op nonsa koHdurypauum obbekTa NpUnoXeHus, N0 KOTOpomMy Heob6xoaumo npo-
CMOTPETb UCTOPUIO UBMEHEHWIA;

— oTobpakeHue gaTtbl U BPEMEHU, KOrga BHECEHbI U3MEHEHMS;

— oTobpaxeHue PNO nonb3oBaTenen, KOTOpble BHECITN N3MEHEHUS;

— oTobpakeHue crnmcka SreMEHTOB, KOTOpbIE NpeTepnenu M3MEHEHUs C LBETOBbLIM
0b03Ha4YeHneM:;

— MPOCMOTP CTapOro 1 HOBOrO COCTOSIHWUSI ANSA KaXKAoro anemMeHTa u3 cnucka aremeH-
TOB;

— MPOCMOTP B3aMMOCBSA3EN 3NIEMEHTOB KOHbUrypaumm:

— oTobGpaxaTb ngeHTudmkaTop cea3aHHOro obbekTa KoHUrypauum;

— oTobpaxaTb HanMEHOBaHNE CBA3AaHHOIo 06bekTa KOHUrypaumu;

— oTobGpaaTb TUN CBA3AHHOro 06bEeKTa KOHUrypauum;

— oTobGpaxaTb MHOpMauno o0 nosne o6beKTa KOHUrypaumm, CBA3aHHOIO C TEKYLLMM
00BLEKTOM NPUIOXKEHNS;

— BO3MOXHOCTb OTKPbITb CBSI3aHHbIN 0OBLEKT B OTAENbHOW BKNagke Gpaysepa.
e ABTOMaTM4YecKkas reHepauus AOKyMEHTaLUMN MoAynen u 06 bEKTOB NPUMOXEHWIA:

— NonHasa AoOKyMeHTaums;

— OonucaHue Norm4yeckon Mogenu;

— onucaHue CTaTyCHOW Moaenu;

— onucaHue opM pefakTpOBaHUS;

— onucaHwe npasun Banuaauuu;

— rpoBepka KoHpUrypaumm obbekta NpunoXxeHus;

— MPOCMOTP UCTOPUN U3MEHEHNI MOAENMN AaHHbLIX OOBbEKTHON MOAENN NPUSTOXKEHMS.
e CosgaHve 1 HacTpoWka CTaTyCHOM MoAenu Ans 06 beKTHON MOLENN NPUMNOXEHWUS:

— NpocMoTp rpadmyeckoro NnpeactaBrneHnst CTaTyCHOM Mogernu.
o [loGaBneHue, NI3MEHEHME 1 yoaneHne ctaTyca B MOAenNu:

— BbIGOp rpynnbl ANs craTtyca;
— MOWCK cTaTyCcHow Moaenu no nontwo «HaumeHoBaHue», «Koay;

— ycTaHoBreHue npusHakoB BeTeneHune, KoHeuHbIn, HavanbHbIn;
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— nepemelLeHne CTaTyCoB Mexay coboi.
NoGaeneHve nepexoaa Ans ctatyca ¢ BO3MOXHOCTbIO YKa3aHus:

— Kopa, Ha3BaHWsi, KOHEYHOrO COCTOSIHUS;
— nepexopa no yMOnyaHuio;

— ponei ansa obecrnevyeHns BbINONMHEHUS Nepexoaa;
—  BMOUMOCTU Nepexoaa;

— yCcnosui BUOAUMOCTU Nepexoa C MOMOLLbI CKpUMTa.
HencTtBua ona nepexoaa:

—  C MOMOLLbIO CKpUMTa UNN CEPBEPHOrO 3afaHus;
—  MCMONb30BaHNE CUCTEMHbIX HACTPOEYHbIX NapaMeTPOB;

— ONs aBTOMaTMYeCKOro npeaocTaBneHns 4oCcTyna K CpaBoYHMKY AN Nonb3oBaTens;
— BOCCTaHOBIEHMs1 (pUNbTPOB, HACTPOEHHbIX MO YCMOBUSIM W KOJIOHKaM (OOpMbl

cnvcka, Npy NOBTOPHOM OTKPbITUM (DOPMbI CrNCKA.

3.3.1.1. Co3paHue oObeKTa NPUIOXKEHUA

,D,J'IFI co3gaHnAa HOBOro obbekTa NPUNoXeHnA I'IpOFpaMMHbII7I KOMMOHEHT obecneynBaeT

crieqyloLme BO3MOXHOCTHU:

OnuncaHne OCHOBHbIX CBOMCTB CO34aBaeMoOro 00beKTa NpUnoXeHns.

OnucaHne moaenu gaHHbIX CO34aBaeMOro 06beKTa NPUOXEHNS.

OnucaHue yHuKanbHbIX aTpubyTOB CO34aBaeEMOro o6bekTa NPUNOXEHUS.

Onucanne hopmbl pegakTMpoBaHMst CO34aBaeMOro o6beKTa NpUoXeHus.

OnucaHune hopMbl cnucka cozgaBaeMoro oobekTa NPUNOXKeHUs.

HacTponka pabo4ero nporecca (ctaTtycHon mogenn) ang obbekTa NpUnoXeHus.
Onucanue ycnosun oopMmatMpoBaHusa oopMbl CNvcka co3gaBaemMoro 06bLekTa NPUNOXKeEHUS.
OnucaHue mnbTpoB hOpMbI CNMCKa CO34aBaeMoro 06bLeKTa NPUNOXKEHUS.
OnucaHue nevyaTHbIX POPM CO30aBAEMOro 06bEKTA NPUMOXKEHMS.

OnucaHuwe npaBun BanvaaumMm MOAENM AaHHbIX CO34aBaeMOro 06beKTa NpUNoXeHus.
OnucaHune gencTeum Mogenu JaHHbIX CO34aBaeMoro oobekTa NpUNoXKeHns.
OnucaHue TpurrepoB MOAENM AaHHbIX CO34aBAaEMOro 06bEKTa NPUOXKEHUS.
OnucaHve npaBun NpoBeAEHNS ANEMEHTOB ynpaBreHus hopMbl pegakTMpoBaHuS.
HacTtporka nognucbiBaeMbiX AaHHbIX 06GbEKTHOM MOAENN AAHHbIX.

npOCMOTp jSOﬂ-I'IpeLI,CTaBJ'IeHVIFl Mogesnin gaHHbIX co3gaBaemMoro obbekTa NPUNOXeHnA.
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Mpun coxpaHeHnn nonb3oBaTenem obbekTa NpunoxeHnsa B KoHdurypartope cuctema aB-
TOMaTn4ecku reHepupyeT 06bEKT NPUNOXEHUS B COOTBETCTBUN C 3adaHHbIM ONUCaHNEM MOLEeNu
AaHHbIX, (OPMbl pefakTUPOBaHNS U crnucka. Takke BO3MOXHa reHepauunsa oopMbl pegakTupoBa-
HWUS1 1 POPMbI CNUCKa OObEKTa NPUMOXEHUSA HA OCHOBaHWUM 3ajaHHOW MOAENN AaHHbIX B criyyae,
ecnu hopma pegaktmpoBaHna KU cnncka He onncaHbl Yepes KoHdurypaTop.

Mpun coxpaHeHnn n nybnmkauumn nameHeHun B obbekTax npunoxeHus ¢ Tunamm Cnpasoy-
HUK, PeecTp, MNonb3oBaTtenbckas dopma, OTveT 1 NpeacraBneHne nonb3oBaTeNsaMm, y KOTOPbIX
OTKPbIT U3MEHEHHbIN 06BEKT NpunoxeHnsa B pasgene CnpaBoYHUKM HA MOMEHT U3MEHEHUS KOH-
durypauum, otobpaxkaetca nyLl-yBeAoOMIEHNe 0 BHECEHUN UBMEHEHUI 1 aBTOMAaTUYeCKn OBHOB-
nsetcs cTpaHuua B 6paysepe. 1o ymonyaHuio nepesarpyska CTpaHuubl OTKNoYeHa. BkntovaeTca
B NPUKNagHOM NpoekTe B 6y10Ke nHMumanm3aunum OCHOBHOMO 06bekTa web-koMNoHeHTa Npunoxe-
HUS.

B cooTBETCTBMM C 3a4aHHON MOAENbIO AaHHbIX OCYLLEeCTBNAETCA hOpMaTHO-NOrMYECKNin

KOHTPOJ1b, @ UMEHHO:
° KOHTpOJ'Ib T™MNna " pa3MepHOCTU nond (B 3aBMCMMOCTU OT TuUNa nonAa. MakCcumaribHad u

MUHMManbHaa AnnHa, TOYHOE 3HadeHue OJIMHbl, MaKCuMalibHOe KOJiM4eCTBO 3HaKoB,

[A0MYyCTUMOE KONMMYECTBO 3HAKOB A0 U Nocrne 3ansaTon 1 T.4.).
e KoHTponb 0653aTenbHOCTU 3aMNONTHEHUSI U YHUKANbHOCTU 3HAYEHUI Nonen.

° KOHTpOJ'Ib Ha COOTBEeTCTBME 3Ha4YeHua nona 3adaHHOMY perynAapHoOMy BblpaXeHUHo.
KOHTpOJ‘Ib Ha COOTBETCTBME 3HA4YeHUA MONs 3agaHHOW Macke BBoAa. npOVI3BOJ'IbeIl7I

KOHTPOIb, 3aaBaeMblii C MOMOLLbIO CKPUMTOBOTO A3blka Ans nonen unm oGbekTa B LIENOM.

3.3.1.1.1. OnucaHue OCHOBHbIX CBOMCTB 00bEKTa NPUIoXKeHUs
MporpamMHbIi KOMMOHEHT 06ecneYnBaeT BO3SMOXHOCTb OMUCAHNS OCHOBHBLIX CBOMCTB 06b-

eKTa NpUIoXeHns, a8 UMEHHO:
¢ Bbibop TMna o6bekTa NpUoXeHNss N3 BapuaHTOB:

— CnpaBo4HUK.

— Peectp.

— [Nonb3oBaTenbckasn opma.
—  Ortyver.

— [pepnctaeneHue.

—  Coo0lLieHue.
e Bbibop cTaTycHon mogenu ona obbekTa NpUnoXeHus.

— Bblbop TUnNa cratycHor Mogenu: ynpaensioLwasi COCTOsiHMeM unm otobpakatoLlas

COCTOsAHUNE.
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YKkasaHne MMeHn Tabnuubl OaHHbIX 0bbekTa npunoXxeHmd, KotTopas 6yneT 0To6pa>i<eHa B

0a3e JaHHbIX.

BnokvpoBka nepenmeHoBaHNs MMeHU Tabnuupbl 6a3bl JaHHbLIX NOCMEe COXPaHEeHUS.
YnpaBneHue HacrnegoBaHMeM Modenn AaHHbIX poaUTENbCKOro o6bekTa NpUNoXeHus:.
YnpaBneHve HacnegoBaHMEM MOAENV AaHHbIX 06bekTa NPUoXeHUs ApYrMMu obbekTamu.
YUTteHne gaHHbIX U3 NpeacTaBneHus Tabnuubl 6a3bl AaHHbIX.

Co3paHue 6a30BOro 06bLEKTa NPUNOKEHUS.

YnpaBneHne amMeHeHNsIMM AaHHbIX 0ObekTa NPUNOXKEHUS.

YnpaBneHue KelnmpoBaHNEM OaHHbIX 00beKTa NPUNOXKEHUS.

YnpaBneHne BEPCUOHHOCTbIO AaHHbIX 0ObeKTa NPUNOXKEHUS.

YnpaBneHve BUAMMOCTbIO 06bekTa NpUoXeHus Ans Apyrux nonb3oBaTtenen.
KonvpoBaHue KoHurypauum o6bekTa NpunoxXeHus.

YnpaBneHue co3gaHnem UHOeKca NnosTHOTEKCTOBOrO noucka.

YnpaBneHue npusHakamm obbekTa NpUnoXXeHns:

o [lONHOTEKCTOBBIV MOWUCK.

e [lpeacrtaBnenue Bl.

o ABCTpaKTHbIN.

e He HacnegyeTtcs.

e Tonbko YTeHue.

e CkpbITb B pybpukaTtope.

e lcTopuyeckmn.

o Kewwnposartb.

e ArpeccuBHOE KelunmpoBaHue.

e Bxmountb ayguT.

3.3.1.1.2. OnucaHue Moaenu AaHHbIX 00 bEKTa NPUIOXeHUs

[na onucaHus Moaenu AaHHbIX 06beKTa NPUNOXEHUS NPOrpaMMHbI KOMNOHEHT «KOH-

durypatop» obecneunBaeT cnegyoLime BO3MOXHOCTY:

[ob6asneHne HOBbIX NONEN crefyoLwmx TUMNOB:

— UenouuncneHHbln;

—  [ONWHHBIN LLENOYNCNEHHBIN;
— JecatnyHbin;

—  [ONWHHBIN OECATUYHBIN;

- GUID;
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— CTpoKoBbIN;

- [Hara;

— [aTa co BpeMeHeMm;

— bynesckui;

— Ccblsika;

— CcblIfnika Ha CUCTEMHBI OOBEKT;
—  BnoxeHHbI 00beKT;

— BrnioxeHHbIn cnncok;

—  BRoxeHHbI cnnMcok 06 bEKTOB;
—  @ann.

— XapaKkTepucTtuku.
"pynnupoBKa CyLLEeCTBYIOLLMX NOMNENn.
PepaktupoBaHue CyLLEeCTBYIOLLUX NOMEN.
YaaneHue cyLwecTByOLWMX NOMen.

lMepenmeHoBaHWe Monen, C Y4ETOM W3MEHEHWA CBA3EeNn C OPYTMMU  CYLLHOCTSMMU, C
dopmupoBaHmemM otyeTa 00 M3MEHEHHbIX CylHOCTAX. OrpaHnyeHne neperMeHoBaHnsa —

npu UMNopTe KOHUrypaumm.

3apaHue HacTpamBaeMblX TUNOB AaHHbIX HA ocHOBe 6a3oBbixX (Hanpumep, CHAJIC, UHH) n

ncnornib3oBaHme nx npun co3gaHnn nonen B MOAENN AAHHbIX.

lMpoBepka pAOns HasBaHUA NONENW-UOeHTUPUKATOPOB (CUCTEMHBIX HaUMEHOBaHUKW, B
obbekTax npunoxeHuna, oopmax pegakTupoBaHus, aTpubytax u T7.4.) Ha HecoBnageHue ¢

3ape3epBUPOBaHHbLIMU CIIOBaMM.

YkasaHue fns nonen Mogenu AaHHbIX B 3aBMCUMOCTU OT UX TUMa crieaylowmnx napaMmeTpoB

1 NPU3HAaKOB:

— obgasatenbHOCTb (KpOMe Monen C TUNOM BROXEHHbIN OOBEKT, BNOXEHHbIN CMUCOK,
BMNOXEHHbIN CNNCOK OOBHEKTOB);

—  YHUKanbHOCTb (4519 BCEX TUMNOB Nonewn);

— coobueHne o6 owmnbke — TeKCT ownbkn npu Banugauum aTpmbyTtoB, obasaTenb-
HOCTb KOTOPbIX YCTaHABMAMBAETCS C NOMOLLbIO Npm3Haka «OBa3aTenbHbIN» UK € No-
MOLLIbIO NpaBuna;

— BHewHero atpubyTa — ans BBO4A HaMMeHoBaHus aTpubyTta, kotopoe byaeTt otobpa-
XaTbCH B Ha3BaHUN BO BHELLHEN CUCTEME.

—  MakcumarsnbHY U MUHUMAarbHYO AAVHY (415 CTPOKOBOro Tvna nons);

— MakcumanbHOe KONMMYEeCTBO 3HAKOB (4118 LeNoYMCNEHHOro Tuna nons);

— TOYHYIO OJIMHY 3HAKOoB (D,J'IFI CTPOKOBOIo TUnNa I'IOJ'IFI);
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— TOYHOCTb YMCMa M KONMMYECTBO LMdp nocrne 3anaton (4na 4eCATUYHOro U ANMMHHOIO
AECATUYHOro TMna);

—  MWHAMarbHOE U MakCMmaribHoe 3HadeHuMe uyucna (ans TUMNOB: LEeNOYUCIIEHHbIN,
ONTMHHBIN LeNOYNCTIEHHbBIN, OeCATUYHBIN, ONTMHHBIN 4ECATUYHbBIN, faTa, AaTa co Bpe-
MEHEM);

— 3Ha4eHwue Nno ymon4vaHuio (4nsi BCex TUNOB Nosiemn, KpoMe BrIOXXEHHOro o0bekTa, Bro-
YKEHHOrO Cnmcka, BIIOXKEHHOro crnmcka o6bekToB 1 havna);

— HaMMmeHOBaHue aTpubyTa BO BHELLHEN CUCTEME;

— Macky BBoAa (4ns CTpOKOBbIX Nonen u aathbl);

— cneumanbHbIX CMMBOJIOB AN Macku BBoAa (4Nsi CTPOKOBbLIX NOMewn);

—  perynsipHoe BbipaxkeHue (onsi CTPOKOBOro aTpubyra);

—  CCbIIKY Ha OOBEKT NPUMNOXEHNS, KaK CO34aHHOro Yepes3 KoHgUrypaTtop, Tak u paspa-
©oTaHHoro Ha nnatdopme (4N nosewn ¢ TUMOM CCbifKa, CCbISTka HA CUCTEMHbI 00b-
€KT W BITOXEHHbIN CMUCOK 00BHEKTOB);

— nopckaska (osis Bcex TUMOoB Nosnen);

— BbIBOA NOACKa3KM MpW NPOCMOTPE ANMHHBLIX 3Ha4YeHu aTpubyTOB Npu HaBeAEHWM
Kypcopa Ha AnMHHOe 3HayYeHne aTpubyTta cnpaBoYvHMKa;

—  BblUMCNSAEMOE 3Ha4veHue (4519 BCex TUMOB MNonen), 3HadeHne 3agaeTca C NOMOLLLIO
CKpUNTa;

— CKpblTOe 3Ha4yeHue nons (No ymonyaHuto aTpubyT He oTobpaxaeTcs Ha naHenu
unbTpaLMn U Ha CreHepUpPOBaHHbIX hopmax);

— reHepupyeMoe 3HadeHue nons (nepecynTbiBaeTCca NpyM U3MEHEHUN 3anncu nNo 3agaH-
HOMY BbIPaXXEHWI0);

— OCHOBHOE 3HaveHue nons (XxpaHUTcsa B OTAENbHOM KonoHke Tabnuubl B[, nocne yaa-
NeHnst Nons C BKNIOYEHHbIM NpuaHakoMm «OcHOBHOM» cTtonbel Tabnuubl B, cooT-
BETCTBYHOLUNA yaaneHHoOMy aTpubyTy, He yaanseTtcst u3 6asbl AaHHbIX, ECNIN B HEM
€CTb AaHHbIE MW ApYron 00bLEKT NPUMNOXKEHUS UCNONb3YyeT 3TOT cTonbeu);

—  PEeXMM 3arpysku gaHHbIX Tabnuvubl (4Ng Nonen ¢ TMNOM BAOXKEHHbIA CMMCOK 0Obek-
TOB);

— hopmar c pasgenurenamm (MCnonb3oBaHMe pasaennutens Tbicsay Npu oTobpaxxeHnn
3Ha4eHus nons);

— KOMNOHKa CBA3M B 3anuncu (a1 nosewn ¢ TUnom cebirika, BNOXEHHbIN CNMCOK OO bEKTOB);

— KOMNOHKa CBSI3W B CCbIfIKE (ANA nosien ¢ TUNOM CCbIfiKa, BIOXEHHbIA CMUCOK 00bek-
TOB);

—  CKpbITb onumn hunbTpa (4ns Bcex nonen).
e [lobaBneHne MeTOK Ans nonen Moaenu AaHHbIX:

- ,EI,OGGBJ'IGHI/IG BJTIOXXEHHOIO CrnmncKa BHYTpU Opyroro BriOXXeHHOro Crnncka;
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— pobaBrneHue cnucka 3aHa4YeHun.

YkasaHune nonen, no KOTOpPbIM 6yneT CTPOUTbLCA NONTHOTEKCTOBLIN MHAEKC ANS ob6bekTa, 4YTo

NO3BOJSIUT UCMONb30BaThb MONHOTEKCTOBbLIN NMOUCK B CCbINIOYHbLIX NOMSX.

Bo3moxHOCTb YKa3blBaTb NoJfid Moaenn AaHHbIX, 3Ha4€eHUA KOTOPbIX He 6yD,yT KOMnpoBaTbCA

npwn KonnposaHmn 3anncun obbekTa NPUNOXEeHNA.

Bo3moxHOCTb YKa3blBaTb Nnojid moaesnun AaHHbIX C TUNOM dainn, BNnoxeHns KOTOPbIX HE 6yﬂ,yT

noanncbiBaTbCA.
Bo3moxHoOCTb YKa3aTb JIMLUEH3NOHHbIE cbnarm n mMoaynu ona nonen MoAenu AaHHbIX:

— 3HayeHus cpnaroB MnNM mMoaynen ans atpubyToB CTOAT Bbille B NpUopuUTeTe, Yem
donarv unu moaynu Ha doopMe Crnmncka 1 ocTasnbHbIX pa3aenos, CBsA3aHHbIX ¢ aTpuby-

TaMW.

BbiBO4 noackasku Npy NPOCMOTPE ANMHHBLIX 3HAYEHWUIA NMPU HaBeAEeHUN Kypcopa Ha AnMHHOe

3Ha4YeHne aTpubyTa cnpaBoOYHUKA OTOBpaXKaeTCsi MOSTHOCTLIO.
MaccoBoe nepemelleHne aTpnbyToB B CNINCKE.

MaccoBoe pegakTMpoBaHMe CBOMCTB aTpMOYTOB B CMMCKE.

3.3.1.1.3. OnucaHue yHUKarbHbIX aTPMOYTOB 06 bEKTa NPUSTOXKEeHUSs
MporpamMmMHBIN KOMNOHEHT obecneynBaeT NHTerpaumio o6beKToB NpunoxeHma Kondurypa-

Topa ¢ o6bekTamu npunoxexus npogykros BOT.EHCU (MOM).

Ha Bknaake YHuKanbHble anI/I6yTbI KOH(bMpraLLMM obbekTa NpUNoXxeHna co3aarTcd KOM-

OvHauum n3 anI/I6yTOB obbekTa NPpUNoOXeHusa, ABNAKLWLNXCA YHUKalNbHbIMU KIKOYaMn Oans 3anucen

obbekToB NPUNOXeHnA.

YHuKanbHbIn aTpnbyT npeacrasnsaeT cobon kombmHaumo atpnbyTtos Oll, HasbiBaeMyto

TakXe HaTypalibHbIM KNKO4YOM 3anmcu obbekTa NPUNOXEeHUA. OT0 03Ha4aeT, YTo 3anncK oTnuya-

l0TCA APYr OT Apyra 3HayeHusiMy aTpubyToB 0O bekTa NPUNOXEHUs, BXOAALWMUMN B COCTaB YHU-

KarnbHOIro anI/I6yTa. MoxHO co3gaBaTb Kak OguH, Tak N HECKOSbKO YHUKanbHbIX anI/I6yTOB and

oaHoro oobekTa NPUNOXeHUA.

B moayne MoxHo 3agath:
CucremHoe ums;
ATpuByTbl — COAEPXKUT nepeyveHb aTtpubyToB, KOTOpble BXOAAT B COCTaB YHMKaIbHOIMO

anI/I6yTa. ,D,OCTyI'IHa BO3MOXXHOCTb UCMNOJ1Ib30BATb anI/I6yT B Ka4eCTBe NnepBUYHOIO Kriko4a.

3.3.1.1.4. OnucaHue ¢hopmMbl peaakTMpoBaHUA 00 bEKTa NPUITOXKEHUA

MporpamMMHLIN KOMMNOHEHT o6ecneynBaeT BO3MOXHOCTb ONMCaHUSA hopMbl pegakTupoBa-

HUSA obbekTa npunoXxeHusa, a UMEHHO BO3MOXHOCTb 3a4aThb:

MapameTpbl HPOPMbI PEAaKTUPOBAHUS:

40



— PacnonoxeHue 3aronoBkoB.

— LWwnpwnHa 3aronoska.

— WwnpwnHa nons.

— LWunpwnHa chopmbl pegakTMpoBaHus.
— BebicoTa opMbl pegakTupoBaHug.

— URL gnga cnpasku.
e 3arofioBOK Nons;
e [lone obbekTa;
e [lopsgok cnegoBaHus nonen Ha opme;

e HaumeHoBaHMe nonen ons OT06pa)KeHI/IFI Ha djopme Ha OTJIn4YHOE OT 3agaHHOro B Moagesnu

[AaHHbIX;
e LLnpuHy 1 oTCTYN 3aronoBka;
e LlnpuHy 1 otctyn nons;

e Tun gna crtpokoBoro atpubyTa (TEKCT, MHOIOCTPOYHbIA TEKCT, peaakTop, PaclUMpPEHHbLIN
pefakTop, Naponb);
e 3amellarowmn TekcT (oTobpaxkaeTcsa B Nofe BBOAA B OTCYTCTBMM 3HAYEHUS M yKa3blBaeT Ha

oXupaemble AaHHbIe).

e YcrnoBusi unbtpa (nossonsieT Ao6aBnsTb npaBuna  punbTpauuM B CCbINIOYHbIX

KOMMOHEHTax Nno nonsm opmMbl pOAUTENBHOrO OGBHEKTA NPUIOXKEHNS).
e  dopmy pegakTUPOBaHUSA CCbINTOYHbLIX MOMEN.
e Co3gaTb HECKONMbko (DOPM pPeaAaKkTUPOBaHUS C YKasaHUEM:

—  CncTeMHOro MMeHu,

— OT10bpaxaeMoro MMeHu,
— Onucanug,

— Crartycos,

— Bwupoos oToGpaxeHus,

— Ycnosun oTobpaxeHus.

Takke cyLecTByeT BO3MOXHOCTb HacTponkn CSS ctunen angd KOMNoHEHTOB hOpMbI pe-

OaKTUpPOBaHUA:

o CSS nongd TonbKo Ang YTeHns — 4ns HacTponkn CSS-ctunein ang nonemn ¢ akTMBMPOBaHHbIM

npusHakoMm TOSILKO YTeHue;

e (CSS 3aronoBka — ans HacTponkn CSS-cTunen ans 3aronoeka nosnsi Boga.
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Takke cyLiecTByeT BO3MOXHOCTb onmncatb OOpMy pefakTMpoBaHna n hopmMy cnucka ans

nona Tuna «Brno)eHHbINn CMcoKk», a MMEHHO:

ykasaTb none o6bekTa, 3arofloBOK M MOPSAOK UX CrefoBaHNs Ha hopMe peaakTMpOBaHUS

BIIOXEHHOM Tabnuubl;

N3MEHUTb HaUMeHOBaHWe nonen ons 0To6pa>|<eH|/|9| Ha (bopme penaktnpoBaHuna 1 Crincka

Ha OTNMYHOE OT 3a4aHHOro B MOAENU AaHHbIX;

BbIMNOJIHEHNA MaACCOBOIo peagaktnpoBaHA KOJTOHOK ¢)OprI CrnncKa ana KOMNoHeEHTOB Baa

Cnucok, Cnmncok cebinok, CeasaHHbIn cnncok u Cnncok M-M.

CylecTByeT BO3MOXHOCTb OnuncaHns hopMbl peaakTUpoBaHus 0GbeKTa NPUNOXEHUs C

NOMOLLBbIO BU3YyalbHOIro pegakrtopa. 3ToT penakTtop no3BondeT ynpaBpndaTe KOMNOHEHTaAMU

dOopMbl, @ UMEHHO:

OnucbiBaTb CTPYKTYPY POpMbI (pacrnofnioXeHne KOMMNOHEHTOB Ha hopme).
HacTtpouTb oTo6paxkeHue cnpasku (none «URL CnpaBkny»).

M3meHATb cBOMCTBA KOMMOHEHTOB.

3agaBaTb CBA3b KOMMOHEHTA C NofieM MOAENU AaHHbIX.

OnucbiBaTb OPMY CrMCKa BIIOXKEHHOMO CMMCKa U BIIOXXEHHOIO CnMcka OO bEKTOB.

OnucbiBaTb hOpMy peakTMpPOBaHUS BIOXEHHOIO Crncka (OnuckiBaTh CTPYKTYPY, U3MEHSATb

CBOWCTBA KOMMNOHEHTOB 1 3a4aBaTb CBSI3b KOMMNOHEHTOB C NOSIAMN MOAENN ,D,aHHbIX).
[1ns BNOXXEHHOro crnmcka ecTb BO3MOXHOCTUY 3a4aThb:

— NPW3HAKW: CBEPHYT MO YMOMYaHUIO, 4OCTYNEH 9KCMOPT, TOMNbKO YTeHue, 3abnokupo-
BaH, He Noka3sblBaTb MO YMOMNYaHWIO, HE NEePEHOCUTb CTPOKY;

— HavanbHYH BbICOTY CMMCKa, B KOTOPOW YKa3blBaeTCA ONTUMarbHOE N0 YMOMYaHuIo
KONMYECTBO CTPOK (4N BNOXEHHbIX CMUCKOB BuAa «Cnmcok», «CBsi3aHHbIA CMIUCOK»,
«Cnucok cebinok», «Cnucok M-M», «Kapta cBoncTs»);

— BbICOTY Cnucka oT/ao;

—  U3MEHATb pa3mep CMMCOYHbIX BITOKOB NyTEM UX CXKaTUSA U pacTarMBaHusa Ha popme
peaakTMpoBaHUS;

— norne Ans 6bicTpon 3arpy3kn annos (4518 BNOXEHHbIX CnMckoB Buaa «CnMCOK» €
Hanuymem goyepHero atpubyTta Tuna «danny);

— B BM3yanbHOM pefaKkTope OOCTYMHbI creayolne BusyanbHble KOMMOHEHTbI:
KoHTternHepsl (Bknagkn, Bknagka, Mpynna nonewn, ®parmenTt, CTpoka, KonoHka).

— [nsa komnoHeHTa Bknagku AOCTyNnHa BO3MOXXHOCTb OTO6pa>KaTb BCe BKIagKn B Bbl-

nagatoLeM cricke rno KHorke MeHo BKIaaoK.
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e OnemeHTbl (TekcT, Yncno, Yekboke, [ata, data n Bpems, Bpems, Ccbinka, Ccbinika unm
TekcT, Cnuncok cebinok, dukcuposaHHas cebinka, Bnoxenune, Kog, Kapta, baHHep, KHonka,
Pasgenuntenb, Habop ccbinok, MNMepeuncnexne, MNepekntovaTtens, PUKCMpoBaHHasa CCbifika,

MpegnpocmoTp darna n gpyrue).

o KomnoHeHTbl KapTouka, Pasgensl dopmbl, Pasgen dopmel, OTcTyn, Pasgenutens, Cnncok
n pgetanu, CnNUCOK KapToveKk npefHasHadeHHble ANns co3gaHue OTAENbHbIX KapTodek C
nHgMBMOyanbHoiM Habopom aTtpubyToB, pasgeneHns opMbl  pegakTMpoBaHUsl  Ha
HECKOIbKO naHemnewn, cos3gaHus OGOKOBOW HaBUrauMOHHOW MNaHenu Mexgy pasgenamm

dopmbl, a Takke Ana oTobpaxkeHUsi CBA3aHHbIX OOBHEKTOB B BUAE KapTOUex.

C nomoubto KomnoHeHTa MiHamnkaTop nporpecca peanu3oBaHa BO3MOXHOCTbL HACTPOMKK
BMU3yaribHOro oTobpakeHns npouecca BhINOSTHEHUS KAKOW-NMBo onepaunn B BUAE NIMHENHON, Kpy-
roBowv, NpnbopHom anarpamMmei.

B penaktope Takke oTobpaxxaeTca MakeT hopmbl, YTO NO3BONSIET YBUAETb, KakuM obpa-
30M ByaeT BhIMAAETh ONMcaHHasa hopma peaakTUPOBaHNA 40 ee COXpaHeHUs U nybnukauuu.

CyuiecTtByeT BO3MOXHOCTb ONMCaHMs hopMbl peaakTUpPOBaHNS Yepe3 BCTPOEHHbIN pe-
AaKTop cKpunTa.

C nomoubto KomnoHeHTa CTpoKa CyLeCcTBYET BO3MOXHOCTb paBHOMEPHOrO pacnpenerne-
HWUS1 NONEen, HaxoOALWMXCSH BHYTPU KOMMOHEHTA.

C nomoLbto KomnoHeHTa MNMepekntoyaTenb CyLWeCcTByeT BO3MOXHOCTb CO3a4aTh nepednc-
neHne pagnoKHOMOK.

[ns komnoHeHTOB Cnncok n CBA3aHHbIN CNNCOK, UMetoLmMx hopmy cnmncka suaa AgGrid,
AO0CTYyMHa HaCTpoWKa rpynnMpoBKN NO KONIOHKaM (hOopMbl CUCKa C MOMOLLIbIO NepeTackMBaHus 3a-
rofloBka KOMOHKM B CMIMCOK aTpuOyTOB, MO KOTOPLIM OCYLLIECTBIAETCA rpynnmMpoBKa.

[nsa komnoHeHTa Ccbifika Unm TEKCT AOCTYMHO CBOMCTBO MHOrOCTPOYHLIN TEKCT AN pac-
LWMpeHns obnacTtu nons, oTobpaxarowero BbIbpaHHOE 3HAYEHME M3 CCbINKN, U HACTPOKrKa Macku
BBOAA.

[ns komnoHeHTa CBsA3aHHbIN CMMCOK €CTb BO3MOXHOCTb BbiOOpa nepapxmyeckoro cnpa-
BOYHWMKA, ecnv B none Ccbinka Ha Ol ykaszaH nepapxu4eckum cnpaBOYHUK.

[ns komnoHeHToB Ccblinka, Ccbinka nnun TekcT, PukcupoBaHHas ccebinka, Cnmncok CCbInok,
Cnuncok M-M ecTb BO3MOXXHOCTb HACTPOUTb NOBeAEHME BbiOOpa 3anncen B CripaBoOYHNKaXx arist
KOMMOHEHTOB (DOPMbl PEAAKTUPOBAHUSI, Yepe3 CBOMCTBA KOMMOHEHTA.

[ns komnoHeHTa Mpynna nonen OCTYNHO co3fgaHue NOACKa3Ku.

[na komnoHeHToB Ccblinika, CUCTEMHBIN 00BbEKT U Cebinka Unmn TEKCT eCTb BO3MOXXHOCTb
yKa3aTb KONMYECTBO BbIBOAMMbIX 3arnncern Npy KOHTEKCTHOM NMOUCKE.

Onsa komnoHeHToB Ccbinka, Cebinka unm Tekct, Habop ccbiNok AOCTYMNHO OTKpbITUE
PopMbI CMCKa 3anncen CBA3aHHOro 06BbEKTa NpUNoXeHusa Ana nobaBneHns 3Ha4YeHNs ABONHBIM

HaXxaTnem NeBor KHOMKX MbILLW MO MOS0 KOMMOHEHTA.
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3.3.1.1.5. OnucaHue ¢phopMbl cnncKa o6 bLEKTa NPUNOXKeHUs
MporpamMMHBIN KOMNOHEHT o6ecrneunBaeT BO3MOXHOCTb ONMCaAHUS CTaHAapTHOM OOpMbl

cnucka obbekTa NPUNOXeHUs, a UMEHHO BO3MOXXHOCTMU:
o [loGaBneHus, HACTPOMKM 1 yaaneHms KONoHOK hopMbl Cnncka:
— Bbluncnsiemble KOMOHKM C BO3MOXHOCTLIO 3a4aHUsA (hopmynbl AN YCNOBUS C LeNbio

aBTOMaTMYECKOro BbIYMUCIIEHNS 3HAYEHUIN B KOSOHKE.

— Twn gaHHbIX KOSTOHKN MOXET ObITb Bbl6paH M3 CTaHOapTHbIX TUNOB AAaHHbIX:

- bynesckui.

- CTtpokoBbIit.

- LlenouuncneHHbin.

- [ANVHHBIN LEeNOYNCIIEHHbIN.
- HecatnyHbin.

—  [NWHHBIN OECATUYHbIN.

— [Jara.

- [aTa co BpeMeHeM.

- GUID.

- Ccbinka.

-~ Cchblfika Ha CUCTEMHbIN OOBEKT.
o 3apgaTtb oTOOpaxkaemble KONMOHKM Ha dhopmMe crmcka.

e Bbibop nons (c Tunom «CTpoKoBbIN» U NpuaHakom «OBs3aTenbHbINY ) ANa oTobpaxKeHns 13

06beKTa NPUNOXEHMS, HA KOTOPbIN CCbiNaeTcst KofloHka ¢ Tunom Ccbinka.
e CoBepwaTtb MaccoBoe gobaBneHne KONOHOK Ha (hopMy crincka.
e CoBepwaTtb MaccoBoe peakTUpoBaHME KONOHOK hopMbl criMcka.
e 3agaTb NOpPsIAOK CriefoBaHMst KONTOHOK Ha hopme cnmcka.

e 3agaTb HauMeHoBaHMWe Mnonen Ans oTobpaxeHust Ha hopme Ha OTNIMYHOE OT 3a4aHHOro B

MOJENM JaHHbIX.

e 3agatb oTobpaxaemMoe MMSA 3arofioBka rpynnupoBkM cTonbuoB Gonee 4yem no ogHOMY

YPOBHIO BIIOXXEHHOCTH.

e 3apgatb oTobpaxaeMble Nons B noackaske Ha oopme cnucka 3anucen.

e 3agaTtb pacnonoxeHve punbtpa (B naHenu ounbTpaumm unu 3arofnioBke Tabnuubl).
e 3agaTtb nong, ucnonb3dyemble ansg ounbTpaumm.

° 38D,3Tb peXnmMm (bl/IJ'IpraU,I/II/I AO5Aa CTPOKOBOIo nos (I'IO NONMHOMY COOTBETCTBUIO, MO Ha4arny,

MO BXOXAEHUIO).

o 3apaTtb Bug otobpaxeHus (TabrmyHbIn, NOAPOBHbIN MNW TMOPUAHBIN).
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o 3apgaTtb BUA cnvcka (4peBOoBUOHbIN 1151 MEPapPXMYECKOro cnmcka u TabrimyHbin).
o Bknrountb NpusHak KackagHoro yganeHus.

e Bkniountb NnpusHak pegakTMpoBaHMs 4aHHbIX B TabnnM4HOM Buae oTobpaXKeHus.
e BknounTb NpmsHak nepeHoca AaHHbIX HA HOBYIO CTPOKY.

e Bkntountb npusHak CoctaBHOM UNbTP.

— Bbibop obbekTa npunoxeHus, atpubyT KOTOPOro UCMONb3yeTCa B Ka4eCTBE Macku
COCTaBHOro punbTpa.
— Bbibop aTtpnbyTa cBsizaHHOro 06bekTa NpPUoXKeHUs, 3Ha4YEeHUsT KOTOPOro NCMNOSb3y-

toTCa Ana hunbTpaumn.
e HacTpouTb BblpaBHMBaHME KOMOHKaM (MO f1eBOMY Kpato, NO LIEeHTPY, MO NpaBoMy Kpato, No
BEPXHEMY Kpato, MO HKHEMY Kpalo).
e HacTpouTb HavanbHYO LMPUHY KOFIOHKM (LUMPUHA MO YMOMYaHWMIo).

° HaCTpOI/ITb MWUHUMalrbHOE N MakKCuMalribHoe 3Ha4yeHne LLNPUHbI KOJTOHKWN.

e Bknountb aBTOI'IO,EI,GOp LUMPUHbI Onsa OAHON WNM BCEX KONMOHOK cnpaBO4HUKa (;Ne|7||<a

3anonHseTt cobon ocTasLLeecs B CTPOKE NPOCTPAHCTBO).
e Bknountb aBTONOABOP LUMPUHBI 4151 BCEX KONTIOHOK BO BCEX CMPaBOYHUKAX.
e 3agaTb NOpPSAOK MO YMOMYaHMIO (Mo BO3pacTaHUo Unm rno yobiBaHuUIO).
e MHoXecTBeHHasa copTupoBkKa (Npy yaepxaHuu knasuwm shift unm ctrl).

e YKasaTb 3HadeHus, KOTOpble MOXHO pacCyHnTaTb MO CTOJ'I6LI,y N BbIBECTU pe3ynbTaT Ha

cdopmy 3anmcy ¢ TEKCTOBLIM OTOBpaXKeHUEM:

— Cywmma;

—  MwuHuManbHoe 3Ha4veHue;

— MakcumarnbHoe 3Ha4eHue;

— Konn4ecTtBo CTPOK B KONOHKE;

— CpegHee apndMeTNYECKOE MO BCEM 3HAYEHMSAM KOJTOHKMY;
— Konu4yecTBO yHUKanNbHbIX 3HAYEHUN;

—  MwuHuManbLHO 3Ha4YMMoeE,

— Cymma nonoXnTenbHbIX 3HAYEHUN;

— Cymma oTpuuaTtenbHbIX 3HaYEHUN.
e /cnonb3oBaHue NUUEH3NOHHBIX hbnaros 1 Moaynen.

e YCTaHOBKM COPTUPOBKK MO YMOJTHAHUIO MO HECKOJTIbKMM KOJIOHKaM C yKa3aHueM nopagka unx

npUMEeHeHnA.
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e BO3MOXHOCTb COXPaHATb U OTO6pa>KaTb nocnegHue 5 BBeAeHHbIX 3HAaYEHNW Onst KOFTOHOK C

Tunom CTPOKOBLIN B BbiNazatoLieM Crvcke B nose Ans BBoAa ycrnosus hunbTpaumn.
e BO03MOXHOCTb AMHAMMYECKOro ynpaBreHusi pefakTupoBaHnem siyeek Ha oopmMe crmcka.
e B03MOXHOCTb BbINOMHATL COPTUPOBKY MO YMCIIOBOMY 3HAYEHMIO.
e BO03MOXHOCTb M3MEHEHUS NopsiAKa OTOBPAKEHMS KONIOHOK (DOPMbI CNCKa Yepes3 OENCTBUS.

e Bknountb npusHak CKpbITb onumm ounbTpa.

3.3.1.1.6. HacTtpo#uka pabo4ero npouecca (ctaTycCHou moaenu) ans oonb-
eKTa NpunoxeHus

MporpamMMHbIN KOMMOHEHT BKIOYAET B ce0s1 BCTPOEHHLIN MEXAHN3M Co3daHus pabounx
npoueccoB (CTaTyCHbIX Mofernen) Ana o6 bekToB NPUNOXEHUSs, a UMEHHO BO3MOXHOCTb BEAEHUS

CTaTyCHbIX Moaenen o6bLEKTOB npunoXxeHuna n 3agaHume:

e CTaTyCOB XXM3HEHHOro UuKna o6bekTa NpUNoXeHus;
e [ENCTBMK M NepexooB AN Kaxaoro cratyca;
e KOHTpONewn Ans Kaaoro AenCTBUS;

o O6pa6OT‘-II/IKOB, onucbiBaroLlne JNOrmky BblMOJTHEHNA 0EeNCTBUN 1 KOHTpOJ'IeIZ.

[nsa peructpaunn oencTeumn nonb3oBaTtenen No nepesoay 3anncen cripaBoyHNKOB CO CTa-
Tyca Ha ctaTtyc npegycmoTtpeH YKypHan nepesofa no cratycam. B XKypHane nepesofa no craty-
cam goukcupyeTca nHpopmauus:

e BpeMsdA 1 JaTa Hadana n OKOHYaHusA nepexofa no craTtycy;
e noruH u N0 nonb3oBaTens, UHULUMPOBABLLErO NEePeXoA No cTaTycy,
e HaMMeHOBaHWEe Ha4arbHOro M KOHEYHOro CTaTyCOB;

e HaMMeHOBaHMe nepexona Mexay cratycamu.

3.3.1.1.7. OnucaHue ycrnoBun cpopmaTupoBaHms (pOpMbl CNMCKa OO HEKT-
HOM MoAaenu AaHHbIX

[MporpamMMHbI KOMMNOHEHT BKMoYaeT B cebsi HAaCTPOWKY BHELLHEro BMaa HammeHOBaHUN

KOJIOHOK Ha cbopme crnmcka, B TOM 4ucne, obecneynsaet cnepyroumne BO3MOXHOCTU!

o [lobaBrneHuns, UsMeHeHUs 1 yaaneHus ycrnosumn hopmaTmpoBaHus KONOHOK (hopMbl crnncka.

e W3meHeHus uBeTa, WpudTa, NOAYEPKMBAHNS U OPYrMX NapaMeTpOB KO BCEWN CTPOKE (Luanke

POpPMbI CNNCKA) NN K OTAEIbHOW KOJOHKE.
o [IpuMeHeHus ycnoBusa hopMaTUpPOBaHUS K KOHKPETHOW KOJSTOHKE.

e Bbibopa nonen pns BbIGOpkM, KoTOpble OyayT MCNONb3oBaHbl ANS 3a4aHUsl YCIOBWUIA

dopmMaTMpoBaHNA C MOMOLLLIO CKpUNTa Unn pegakropa yCrioBUM.
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e 3agaHusa ycnosusi popmMaTUpOBaHNSA C MOMOLLBIO CKpUMTa UK B peaakTope YCIoBUIA.

o [lepemelleHne NO CNMUCKY 3anmcen n OTKPbITUE 3anucein Yepes KrnasmaTtypy.

3.3.1.1.8. OnwucaHue ¢punbTpoB hopMbl CIUCKa OO BLEKTHON MOAENU AaH-
HbIX

[MporpamMMHbI KOMMNOHEHT BKMNtoYaeT B cebsi HAaCTPOWKY omnbTPOB hOPMbI CMcka 06b-
€KTHOM MOAEenNu AaHHbIX, B TOM Yucrne, obecnevmBaeT cneayoLmne BO3MOXKHOCTH:
o [loGaeneHus, naMeHeHus 1 yganeHus hunbTpoB 4n1s PopMbl CriMcka.
e 3apgaHusg ycnoBui ans dunbTpauMmM ¢ NOMOLLbLIO CKpunTa, B pegaktope OQL, pepakTtope
YCINOBWI C MPUMEHEHNEM OnepaTopOB:
- ==
- >/<;
- >=/=;
— IN/NOT IN;
—  COOEepXMUT/HE COOEpPXKUT,;
— HauyuHaeTcH Ha/3akaH4YMBaeTCs Ha;
— COOTBETCTBYET/He COOTBETCTBYET;
— 3arnoriHeHo/He 3anonHeHo;

—  KpoMme.
e Bbibopa nonst o6bekTa NpUNoXeHus, K KOTOPOMY HEOBXO0ANUMO NPUMEHUTb PUNbTP.

e Bbibop nons o6bekTa NPUNOXEHUs, CoAep)Kalllero Macky BBoda, kK KOTOpoMy Heobxoammo

NPUMEHUTb PUNLTP.
e B03MOXHOCTb aBTOMATUYECKM NPUMEHSTE PUNBLTP NPU OTKPLITUM CPABOYHMKA.
o BoamoxHOCTb 3anpeTuTb cOpacbiBaTb uUNbTP Ha bopMe Cnucka 3anucen.
e HacTtpowika ycnosui otobpaxkeHms no nNMuUeH3MoHHbIM doriaram 1 MOgynsam.
e B03MOXHOCTb MCNONb30BaHUSA NapamMeTpPU3MPOBaHHbIX PUILTPOB.
e Bo03MOXHOCTb 3anpeTa cbpoca napaMeTpusnpoBaHHbIX (PUIbLTPOB.
o Bo3MOXHOCTb 3akpenuTb mnbTP NO YMONYaHUIO Ha hopme crnmcka CrpaBoOYHUKA.
e B03MOXHOCTb ncnonb3oBaHusa punetpa anga 3.

e BO3MOXHOCTb CKpbITb ONuun unbTpa.

3.3.1.1.9. OnucaHue nevyaTtHon hOpMbI

[MporpamMMHbI KOMMOHEHT BKMNtoYaeT B cebst HACTPOWKY Bbi30Ba NevyaTHOM hOpMbl 13
dopMbl peaakTMpoBaHUs 3anncu oobekTa NnpunoxeHus no kHorke MevaTtb. HacTpoka no3eo-

NAeT:
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e YKasblBaTb CUCTEMHOE UMSA NevYaTHON OOPMBbI.
¢ VYKkasblBaTb OTOOpaaemoe umsi nevaTHon popmbil.
e VYkasblBaTb WabnoHbl nevatHblx doopm (n. 3.5.1).

e VYKasbiBaTb 0OBLEKTHI NPUMOXEHUS, KOTOpble ByAyT MCNONb30BaTbCA ANS NpPeacTaBneHus

dopMbl BBOgA NapaMeTpoB nevaTHom opMbl.
e VYkasbliBaTb popmaThbl 3KCNopTa nevyaTHon opmbl:

- pdf;

— docx;

— odt;

- xlsx;

- Xls;

— ods;

—  html;

- rtf;

- xml;

—  CSV.

e VYKasblBaTb BapuaHTbl 3anofiHeHUs Habopa napameTpoB OT4YeTa, KOTOpble AOIMKHbI ObITb

3anosnHeHbl nepes ero opMMpoBaHNEM.
e 3apgaBaTb ycnosus 4ocTyna K hopMUPOBaHUIO NeYaTHoM bopmbl Ans:

— paspelleHHbIX ponei nons3oBaTenen;
—  NMLEH3MOHHBIX raros.;

—  NMUEH3NOHHBIX MogyNnen.
o CkpblBaTb BO3MOXHOCTb (OOPMUPOBAHNS NeYaTHOM hopMmbl.
e YcTaHaBnuBaTb NPU3HaK MaccoBOW NeyaTu JOKYMEHTOB 13 oOpMbl Crincka.

e YnpaensTb NonoxeHnem kHomkn «llevatb» Ha hopMe pedakTMpoBaHUA 3anucn obbekTa

NpUNoXeHua.

3.3.1.1.10. OnucaHue npaBun Banugaumm o0 LeKTHOM Mogenu AaHHbIX

lMporpamMMHbI KOMMOHEHT BKNtoYaeT B cebsi HACTPOWKY YCIOBWUIA, MPU BbINONTHEHUU KOTO-
PbIX MPOVUCXOAMUT UMW HE NPOUCXOAUT TO UMK UHOE OEeNCTBUE C 3annCbio OBbEKTa MPUNOXKEHUSA UK

Ha popme pefakTupoBaHua 3anmcu. Hactponka no3Bonsger:

e YKasblBaTb CUCTEMHOE U 0To6pa>|<aeM0e nMa npasuia sanngaumun.

e VYKasblBaTb norne oObekTa NPUIOXKEHWUs,, KOTOpoe 06paMnseTcsl KpacHOW paMKoh npwu

Cpa6aTbI BaHWW MNnpasuna sanungauunn.
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e OnpepgenaTb ycnosue Banugaunm B BUAE CKPUMNTA UM C NPUMEHEHMEM pefakTopa npasusl,
BKIIOYAIOLLLEro OnepaTopbl:
- ==
- >/<;
- >=/=;
— IN/NOT IN;
—  COOEepXMUT/HE CoOepXKuT;
— HauyMHaeTcHa Ha/3akaH4YMBaeTCA Ha;
— COOTBETCTBYET/He COOTBETCTBYET;

—  3anosiHeHo/He 3anorHEHo;
o Onpenenstb YpOBEHb CEPLE3HOCTU OLWNOKM N coobLyeHne 06 onbke.
e YKasblBaTb CTaTyC M AencTene anga cpabatbiBaHMsA Npasuna Banvgaumm.
e ®dopmupoBaTb coobLieHne 06 OLINBKE CKPUNTOM.

e Bblbupatb nonst ons BblGOpKK, KOTopble OyayT MCMONb3oBaHbl ANt HANUCAHWUSI YCroBUS

Banuaauum ¢ NOMOLLbIO CKpUMTa UMK peaakTopa YCroBUIA.
e KonupoBaTb NpaBumo Banvaaumu B npeaernax ogHon 06beKTHON MOAEN NPUIOXKEHMS.

° ﬂepexop,MTb no runepccbiyike B OKHE owunbkn Banupaumm Ha (bopme 3anncn K

npoBepsiEMOMY MOS0,
e BbINONHATL NOBTOPHYIO Banuaaumio npy obpaboTke n3 ocHosHoro Of.
e BbinonHATb NpaBuna Banuaauumn n3 srnoxeHHoro Or1.

e ®dopmypoBaTb MpaBuMO Banupauuu cLeHapuem C ykasaHuem MepeMeHHOW cueHapusi, B

KOTOpOVl COOEpPXNTCA pe3ynbTaT BbINONTHEHUA Banngauun.

e ®dopmMupoBaTh NPaBUNo BanuaaLmm n cooblieHne o6 olwmnbke B ogHoM norne «CKpunT».

3.3.1.1.11. OnucaHue aencTBM 06 bLEKTHON MoAenun AaHHbIX

[MporpamMMHbI KOMMNOHEHT BKMNtOYaeT B cebsi HACTPOWKY MHAMBUAYaNbHOIO MEHIO C AeWn-
CTBUAMU Ha bopMe peaakTMpoBaHMS Unu popme cnmcka o6bEKTHOW MOAENN NPUMOXEHUS C BO3-

MOXHOCTAMM:
e CosgaHus, 3MeHeHwus1, yaaneHus rpynnbl 4eNCTBUN.
e CBOWCTB OencTBUS:

— Bblbopa rpynnbl 4eNCTBUSA, CKPbITUA/OTOBpaXKeHUs rpynnbl AeACTBUS.
— 3aronoska, MKOHKW, NOACKa3KN ANA AeNCTBUS.
— Ponu ana Bo3aMOXHOCTW BbINOMHATL AENCTBME TONBLKO NOMb3oBaTensiM ¢ BbIopaHHON

pOrbio.
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— Pa3amelueHune kHONKM aencTang.

— 3apatb cucTeMHble MMeHa OENCTBUIA Nepeq M nocre KoToporo TpebyeTtcsa pasme-
CTUTb HOBOE AENCTBUE.

— HactpouTb TN gencTeus.

— 3apaBaTtb 3Ha4eHMs1 napamMeTpaM Ons OEWNCTBUI, BbINOMHAEMbIM CKPUMTOM MpPUIo-
XeHus.

— 3apaBaTb CUCTEMHbIE MMEHA rpynnbl 4ENCTBUS ANS TPYNNUPOBKN OENCTBUIA U OTOG-
paXkeHus1 B KOHTEKCTHOM MeHI0 hopMbl cnncka Buaa AG Grid.

— BbiBupaTb 06beKT KOHMrypaLumm, ykasaHHOro B CLueHapuu, ons AencTBUn, BbINOM-
HAeMbIM CLiEHapueM.

— BblbupaTtb hopmy pepakTMpoBaHus obbekTa KOHUIypauum, ykasaHHOro B CLEHa-
puun, onst AeNCTBUI, BbINONTHAEMbIM CLEHAPUEM.

— YKasblBaTb BapuaHThl 3anofiHeHUst Habopa NapaMeTpPoB CLEeHapusl, KOTopble 3anors-
HSAIOTCS NPW BbIMOMHEHMW CLUEHapus, Ansi AENCTBUS, BbINOTHAEMOrO CLeHapueMm.

- HaCTpOVIKa yCJ'IOBVIIZ OTO6pa)KeHI/IFI no JIMUEH3NOHHbLIM cbnaraM n Mmoaynam.

3.3.1.1.12. OnuncaHue TpurrepoB 06 LEKTHON MoAeNN AaHHbIX

MporpaMMHbIVi KOMMOHEHT BKMOYaeT B cebs co3aaHue, M3MeHeHue, yaaneHue u

HaCTDOI‘;IKy Tpurrepos oObekTHOM Moaenu npunoXxeHna ¢ BO3MOXXHOCTAMU onpeaeneHna.

cobbITnsa ans cpabartbiBaHNA TPUITEPOB;

CKpunta nnn cueHapua ond Cpa6aTbIBaHI/IFI Tpurrepa.

3.3.1.1.13. OnucaHue npaBun NoBeAEHUA 3NIEMEHTOB yNpaBlieHUA
¢hopMbI peaakTMpoBaHUA OO BLEKTHOM MOAEeNN AaHHbIX

npOFpaMMHbIVI KOMMOHEHT BKNIOYaeT B cebs co3gaHne, U3BMEHeHMe, vyoaneHue n

HacCTPOWKy NpaBuI NOBeAEHMS ANIEMEHTOB UHTepdelica Ha hopme pedaKkTUPOBaHNS 3anncu ¢

JaHHbIMW OOBEKTHOWM MOAENN AaHHbIX, B TOM Yucne:

M3meHeHne nopsagka pacrnonoxeHus npasuna B Crucke.
Bbibop unu BbigeneHne ogHOro npaeuna B Crimcke.
KonupoeaHue BbIOpaHHOro npasuna.

BkritoueHne ogHOro unm HECKOSbKMUX NPaBui B CNIUCKE.
BkritoueHne Bcex npasui B CNINUCKE.

BbikntoueHne Bcex npasui B CNUCKE.

YpaaneHue Bcex BbIKNMIOYEHHbIX MpaBui B CNCKE.

CosgaHuve nNpaBwus C UCMoNb30BaHWEM ONepaTopoB:

- ==
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- >/

- >=/<=;

— IN/NOT IN (gocTyneH MHOXeCTBEHHbIN BbI6Op 3Ha4YeHMI Yepes onepaunn CrnpaBou-
HUK (cnnMcok), CUCTEMHBIN CnNpaBOYHUK (CnMCOK), CNNCOK 3HAYEHWI)

—  COOEepXMUT/HE CoOepXKuT;

— HauyMHaeTcHa Ha/3akaH4YMBaeTCA Ha;

— COOTBETCTBYET/He COOTBETCTBYET;

—  3anonHeHo/He 3anosfiHeHO;

— CBEépHyTa/pasBépHyTa No yMOMN4aHuio.
e YpaneHue onepaTopoB B KOHCTPYKTOPE NpaBwui:

- HE
- Wn
- W

e [lpMMeHeHMe pasHbIX OYHKLMI B NpaBunax, Hanpumep:

— MonyyeHwe JlorvHa TekyLero nonb3oBaTens;

— MNonyyeHne NOMHOro MMEHN TEKYLLErO NOSb30BaTENS;
— CyMMupoBaHue CTPOK crnncka no ykasaHHOMY Mofto;
— OnpepeneHne KONMYecTBa CTPOK B CMUCKE;

— W gpyrue dyHKLmUN.

e YnpasrneHue noBegeHNeM KOMMNOHEHTOB (POpMbl peaakTUPOBaHMNA C NOMOLLbIO OENCTBUMA:

— Tlokasatb/CKpbITb.

— Cpenatb obszaTenbHbiM/CaenaTtb He 00sAA3aTenbHbIM.

— Cpenatb pegaktupyemMbiM/CaenaTb He peakTMpyeMbIM.

— 3apatb macky BBoaa.

— [llpuceouTb 3HayeHue.

— YcTaHOBUTbL 3arofloBOK MOss.

— CsepHyTb/PasBepHyTb (4ns1 TabnM4YHbIX KOMMOHEHTOB (DOPMbl PEAAKTUPOBAHMA U
KOMMNoHeHTa «[pynna nonemy).

— CdokycupoBatbcA.

e [lonck atpubyta no CUCTEMHOMY HaUMEHOBAHUIO UMW OTOBpaxXaeMoMy WMEHW Mpu

dopMmnpoBaHmM yCroBus.

e Ortnagka npasun.
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3.3.1.1.14. HacTpouKa nognucbiBaeMbIX AaHHbIX OOBLEKTHOM MOoAenu AaH-
HbIX

I'IporpaMMHbM KOMIMOHEHT MO3BOJIAET HacTpanBaTb CUCTEMHOE HauMeHOBaHNE 1 0To6pa-

>KaeMbll 3aronoBOK Aanag)kecta MOAEeNn AaHHbIX, a TakkKe:

e [06aBnATb HOBYIO BEPCUIO [ANOKECTa;
e OPSAKOBLIN HOMEP BEPCUM AANIKECTa;
e TWN 3aMNoSfIHEHUs NoanucbiBaeMbIX MOSen;

° (bopmaT, B KOTOPOM reHepunpyroTcd nogrcbiBaemMble aHHbIE, B COOTBETCTBUN C HaCTpOIZKOIZ

nosien, ykasaHHom B JaHHOM BEpCUM JanaxecTa;
e [pU3HAK BEPCUM JangpKecTa, Mo YMOMYaHUIO CNOSb3yeMON Npu NogNnUCcaHum;
e anropuTM KaHOHM3aLMu json;
e [aTa Hadana OenCTBUS BepCUM JanaKecTa;
e MaccoBoe gobaBneHne nognucbIBaeMbix nosnen;

e HacTpouka pernameHTta O,

3.3.1.1.15. lNpocMmoTp json-npeacraBrieHNss 06 bEKTHOU MoAenn AaHHbIX

[MporpamMMHbI KOMMNOHEHT NO3BOMSET NpoCMaTpMBaTh jSON-NpeacTaBneHns 06bEKTHOM
Moaenu gaHHbix. Onncanune B hopmate JSON 0O6HOBNSAETCA aBTOMATUYECKM MO MEPE N3MEHEHUS
KOHUrypaumm obbekta NpunoxXeHus.

3.3.1.1.16. HacTtpowuka ckpunTta ¢popMbl CnNMCKa

npOFpaMMHbIVI KOMMNOHEHT NO3BOJIAET YNpaBATb 3JieMeHTaMn Ha q)opme cnucka obb-

eKTa NPUNoXeHUs NP1 NOMOLLM CKpUNTOM Ha a3bike Kotlin unu JavaScript:

e HacTtpaunBaTb rMnepcchbisiki Ha popmMe crimcka.

e HacTtpamBaTb MKOHKM AN LWWanK1 U S4EenKM KONOHOK Ha dhopMe crnmcka.

3.3.1.1.17. HacTpouka oTobGpaxaemMoro MmMmeHu

[MporpamMmMHbI KOMMNOHEHT obecneynBaeT BO3MOXHOCTb OnMcaHns oopMbl cnucka obb-

eKTa NpUNoXeHus B NoapobHOM pexxnume nNpocMoTpa, a UMEHHO BO3MOXHOCTH:

e Bbibop nonen 3HayeHW, KOTOPbIX OOSMKHbI OTOBpaxaTbCA B CNWUCKE AaHHbIX OObekTa

NpUNoXeHua.

e HacTtpoika ckpunta ans otobpakeHus aHHbIX B CMCKe 06beKTa NPUNOXKEHMS.
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3.3.1.2. PepaktupoBaHue 06beKkTa npunoxeHus’
[MporpamMMHLIN KOMMNOHEHT obecneynBaeT BO3MOXHOCTbL pegakTMpoBaHUs CO30aHHOMO ve-

pe3 KoHgurypaTtop 06beKTa NpUnoXeHus, a UMEHHO:
e 3ameHeHne Moaenu AaHHbIX 0ObeKTa NPUNOXEHUS:
— pobaBneHne HOBbIX NOMew;
— peAakTMpoBaHue CyLLeCTBYHOLLNX NONew;
— y[aneHue CyLecTBYOLWNX NONew;
— pobaBneHne yHMKanbHOCTX No rpynne nonew;
— peAdakTMpoBaHMe CyLLEeCTBYHLLEN YHUKANbHOCTM MO rpynne nonewn;

— yganeHue CyLecTBYIOLEN YHUKANbHOCTU NO rpynne nonemn.
e 3ameHeHMe onncaHns opMbl pegakTUPoBaHUS:
— B NPOCTOM pexume:

M3MEeHEHNE nop4aaka crnegoBaHuUA nonewm;

nobaeneHne oTobpaxeHusi nonst Ha opMe;

yAaneHue otobpaxeHust nons Ha PopMe;

—  W3MEeHeHUsi HaMMeHOoBaHWsA Nons Ans oTobpaxeHus Ha popme;
— B pexume ynpaBrieHusi KOMNOHEeHTaMn POPMbI:

—  W3MEHeHUe CTPYKTYypbl (DOPMbI (PacnonoXeH st KOMMNOHEHTOB Ha hopme);
— pobaBneHune HOBbIX KOMMOHEHTOB Ha hOpPMY;
—  yOaneHue KOMMNOHEHTOB C (hOpMbl;

—  N3MEHeHWe CBONCTB KOMMOHEHTOB.
e 3MeHeHune onncaHus CbOprI Crnncka:

— UW3MeHeHue nopsiaka cregoBaHuvs Nonen;

— pobaBneHune otobpakeHus nons Ha opwme;

— yhaneHue otobpaxeHnsi nonsi Ha opme;

— M3MEeHeHMe HauMeHOBaHWs Nonsa Ans otobpaxeHus Ha opme;

— M3MEHeHMWe pacnonoxeHns punbTpa;

— un3MeHeHue Habopa nonen, otobpaxaeMblx B Ka4ecTBe (PUNbTPOB;

—  M3MeHeHue pexrmMa MUnbTPaLumM Ans CTPOKOBOro Moss.
e MV3meHeHue onvcaHuna paboyero npouecca:

— HasHayeHue 0GbEKTY MPUIOXEeHMs HOBOTO paboyero npolecca;

— W3MEeHeHMne cyulecTByrolero pa60l-|ero npouecca:

! CDYHKI_[I/ISI YAAJICHUA HCBO3MOXHA, CCJIN YAAIIICMbIC JaAHHBIC UCTIOJIB3YIOTCA B 9K3CMILISIPpAX 00b-
CKTa INPUIIOKCHU.
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- pobaBneHuve, yganeHue cTaTycoB U UISBMEHEHNE NX HAUMEHOBAHWIA;
- pobasneHve, yganeHne AeNcTBUN U NU3MEHEHWE UX NTOTUKU N HAUMEHOBAHWIA;

— pgobGaBneHue, yoaneHue KOHTPOren u nsMeHeHme X NOFUKU U HauMEHOBaHUN.

Mpn coxpaHeHun caenaHHbIX USMEHEHUA B CUCTEME aBTOMATUYECKU N3MEHSAETCS BCS WH-
pacTpykTypa, Heobxogumasn ansa paboTbl C 3TUM 0O6BEKTOM NPUIOXKEHNS. TO eCTb aBTOMaTUYECKM
N3MEHSIETCH COCTaB U NOPSA0K CriefoBaHNs PEKBM3UTOB Ha (bopmMe ak3emnndpa u opme crnmcka,
nepeyeHb 4ENCTBUM U HAMMEHOBAHNA CTATyCOB, florkKa BbINOSTHEHNA OENCTBUA U KOHTPONEn — B
COOTBETCTBMM C HOBOW CTPYKTYpPOIN OObeKTa NPUNOXKEHMS.

[aHHble n3aMeHeHUsi oTpaxaroTcsa B cucteme 6e3 nepesanycka cepsepa NpUnoXeHus.

3.3.1.3. YpaneHue oObeKTa NPUIIOXeHUA
MporpaMMHbI KOMMOHEHT 0becnevrBaeT BO3MOXHOCTb yAareHus Co34aHHbIX Yepes KOH-
durypaTtop 06BHEKTOB NPUNOXKEHUS.
Mpu yaaneHun nonb3oBaTenbCKOro obbekTa NPUNOXEHNS B CUCTEME aBTOMaTUYeckn u-
3M4eckn yaansieTca nHdpacTpykTypa, koTopasi ucnonb3oBanach Anst pabotbl ¢ 06bEKTOM Npuno-

XeHus: dhopMa ak3emMnnsapa, dopmMa crnmcka.

3.3.1.4. BeneHune mogenen gaHHbIX 00bEeKTa NPUNOXEHUNA
lMporpamMHbIN KOMMNOHEHT obecneynBaeT cregyoume 4encTBUs C MOAENAMN AaHHbIX

OOBbEKTOB NPUIOXKEHUS:

e 3arpyska Mogenu gaHHblX 06bekTa NpUnoXeHns 13 anna.

e CoxpaHeHune Moaenu aAaHHbIX B doann.

o [loGaBneHue B n3bpaHHble MOAENEN JAaHHbLIX 00BHEKTOB NMPUMOKEHNS.

e [lobaBneHne B 3aknagkm Mogenen AaHHbIX OObEKTOB NPUNOXEHNS

o OOHOBIEHME NEpPEYHA MogeNen AaHHbIX OOBEKTOB NPUITOXEHMS.

e CosgaHve konuym Moaenu AaHHbIX 06beKTa NPUNOXEHUSA

e [locTpoenne ER-gnarpammbl Mogenu gaHHbix 06bekTa NPUIOXKEHUS.

e [IpoCMOTP UCTOPUN N3MEHEHWNI ANIEMEHTOB KOH(pUrypaumm.

e [IpocMOTp UCTOpUKN B3aMMOCBA3EN 3reMEHTOB KOHUrypaumm.

e [IpocmoTp Tabnuupbl 6a3bl AaHHBIX MOAENN OAHHBLIX 00bEKTA NPUNOXKEHUS.
e CosgaHue cTaTuyecknx NpeacTaBneHnin Mogenu AaHHbiXx 06bekTa npunoxexus/
o [IpoCcMOTpP MCTOPUN N3MEHEHUI MOAENWN AaHHbIX OO bEeKTa NPUNOXEHMS.

e [louck mogenel 06bEKTOB NPUMNOXEHNSI U O6BEKTOB NPUNOXEHUS C AAHHBIMU.
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3.3.1.4.1. 3arpys3ka MoAenu AaHHbIX 06 beKTa NpunoXxeHus U3 cgpanna

[MporpammMHLIN KOMMNOHEHT obecneunBaeT 3arpy3ky u3 danna zip-apxuea B KoHdurypa-

TOp BCeEX 0OBEKTHbIX moaenemn I'IpMJ'IO)KGHI/IVI CO CTaTyCHbIMN MOAeNnAMN.

3.3.1.4.2. CoxpaHeHue mogenu AaHHbIX B hann

[MporpammHbI KOMNOHEHT obecneyvnBaeT BbIrpy3Ky B dhann zip-apxusa n3 KoHdurypa-

TOpa BCeX OOBEKTHBIX mMoaenemn I'IpVIJ'IO)KGHMVI CO CTaTyCHbIMU MOAeNnAMN.

3.3.1.4.3. [Oo6aBneHue B u3bpaHHoe Moherien AaHHbIX 06 bLEKTOB Npuno-
XeHus
I'IporpaMMHbuZ KOMMOHEHT obecneyvnBaeT LI,OGGBJ'IeHVIe Bbl6paHHOl7I rpynnbl Unn OD,HOI7I
0OBbeKTHOMN Mogesnn I'IpVIJ'IO)KGHI/IVI B |/|36paHHoe, C BOBMOXHOCTbIO NepeKrt4vYeHnd npocMoTpa

TONbKO M36paHHbIX Moaenemn unu Bcex moaenen 00bEeKTOB NPUNOXEeHNA.

3.3.1.4.4. [ob6aBneHue B 3aKnagku moaenen aHHbIX 06 bLEKTOB NPUIo-
XXeHus

dyHkumoHan obecneunBaeT gobaBneHne BblIOpaHHOW 0OBLEKTHOM MOAENN NPUNOXEHNS B
3aKknagky, ¢ BO3MOXHOCTbIO NepeKoYeHnst NPOCMOTPa TONbKO HEA4ABHO MPOCMOTPEHHbIX UK MO-

aenemn 00BbEKTOB NPUNoOXeHunA, ,D,O6aBJ'IeHHbIX B 3aKnagku. D,OCTyI'IHO /:lo6aBneHme:

o [lo6aBneHne oOBHLEKTOB NPUMNOXKEHNS B 3aKNaOKM.
o [lobaBneHne 3annucen o6 bLEKTOB NPUNOXEHNS B 3aKNaaKu.

e B03MOXHOCTb NepeTackMBaHus 06 LEKTOB NPUMOXKEHMS U 3anncein 06 bEKTOB NPUNOXKEHMS B
ntoboe MecTo HaBUraLMOHHOW NaHenu, a Takke nepeTackuBaHus Mexay rpynnamu. [pynny
MOXHO nepeTawmtb B Moboe MecTo crnucka, a Takke NMOMECTUTb B APYryw rpynny npu

nomMoLn nepetackmBaHnAa ¢ NOMOLLbIO MbILLN.

° npOCMOTp HeJaBHO OTKPbITbIX obbekToB npunoXxeHna unu 3anuncen B rpynne HepaBHO

OTKpbITbIe.

3.3.1.4.5. OO6HoBRNeHue NnepeyHs moaenenm AaHHbIX 00BHLEKTOB NPUNo-
XeHus

MporpamMmMHLIN KOMMNOHEHT obecneynBaeT BO3MOXHOCTL aBTOMATUYECKOrOo 06HOBNEHNS

nepeyHsi 0OBLEKTHBIX Mogeren NPUNOXeHUN.

3.3.1.4.6. Co3agaHue KONUu MoAesnun AaHHbIX 00 beKTa NPUIOoXKeHUsA

I'IporpaMMHblﬁ KOMMOHEHT obecneynBaeT BO3MOXHOCTb CO30aHMs KON MOAENN OaHHbIX

06beKTa NpUNoXeHus.
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3.3.1.4.7. MNoctpoeHue ER-gnarpammbl Mogenu AaHHbIX 06bLEKTa NpuUno-
XeHusa

MporpaMMHbIi KOMMOHEHT oGecrnevrBaeT BO3MOXHOCTb NpocMoTpa ER-anarpammbl —
CBsi3elt Mexay 0ObeKTHbIMU MOAENSMU NPUINIOXKEHWI (B TOM YUCIE CUCTEMHbLIMU) BHYTPU Fpynnbl

UM MoAayns.
3.3.1.4.8. TpocMOTp UCTOPUN U3MEHEHUI INTIEMEHTOB KOH(UrypaLumm

[MporpamMMHLIN KOMNOHEHT obGecneynBaeT BO3MOXHOCTb MPOCMOTPa U3MEHEHUI MO CBOW-
CTBaM UIM KOMMOHEHTaM, OMNUCbIBAOLLMM CTPYKTYPY KOHpUrypaumm, a Takke NpocMoTp CpaBHe-

HWUI json-npencrasneHnn popm pegakTMpoBaHWS.
3.3.1.4.9. TpocMoOTp B3auMOCBA3EN INIeMEHTOB KOH(Urypaumm

npOFpaMMHbIVI KOMMOHEHT obecneynBaeT BO3MOXHOCTb NPOCMOTPa N OTKPbITUA 0bbek-

TOB KOHd)I/IpraLI,VIIZ, CBA3aHHbIX C Bbl6paHHOM 00BEKTOM NPpUNoXeHnA.

3.3.1.4.10. MpocmoTp Tabnuubl 6a3bl JaHHbIX MOAENU AaHHbIX 00beKTa
NPUNoXeHus

MporpaMMHbIi KOMNOHEHT obGecneymBaeT NPOCMOTP Tabnuubl 6a3bl 4aHHBLIX MOAEeNY AaH-

HbIX NPUNOXXeHnA C BO3MOXXHOCTbIO:

e OTOOpaXeHusi Ha3BaHWUs, TUNa Tabnuubl, NePeYHss KONOHOK Tabnuubl U CBOWCTB Kaxdow

BbIOpaHHOM KOMOHKY;
e Be[eHNs NHOEKCOB KONOHOK Tabnuubl;
e BegeHuna nonutukm RLS (pasrpaHunyeHne goctyna no ctpokam tabnuu);

° OTO6pa)KeHVIFI obbekToB NPUNOXeHusd, B KOTOPbIX NCNOJ1b3YyEeTCA Tabnuua.

3.3.1.4.11. Co3gaHue cTaTU4ECKUX NpeacTaBneHun Mmogenu AaHHbIX 00b-
eKTa NpPUNoXeHuns

MporpamMMHbIN KOMMNOHEHT 06ecneyYnBaeT co3gaHne CTaTUCTUYECKUX NPeACTaBNEHNIA MO-
Aenn aaHHbIX o6bekTa npunoxeHms. Oco6eHHOCTH nCnonb3oBaHuA npeactasneHns B KoHdury-

paTope:
e npeacTaBneHne UCNonb3yeTcs Kak «BMpTyanbHas» Tabnuua 6a3bl 4aHHbIX;

e MpeAcTaBreHUe He XPaHUT AaHHbIX, a U3BMNEKaeT AaHHble 13 Tabnul B MOMEHT obpalleHus

K NpeacTaBneHuio;
e MpeacTaBneHus MoryT ObiTb MCNOMNb30BaHbl NPU pa3paboTke OTYETOB;

e pefakTupoBaHue 1 gobaBneHune 3anMceill HEBO3MOXHO, AOCTYMHO TOMNbKO YTEHME.
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3.3.1.4.12. NMpocMOTpP UCTOPUN U3MEHEHUI MOAENMU AAHHbIX 06bEKTa NpU-
noXeHwus

I'IporpaMMHbuZ KOMMOHEHT obecneynBaeT BO3MOXHOCTb npoCcMOTpa NCTopunn N3MEHEHWNN

MOZENV AaHHbIX NPUMOXEHUIA.

3.3.1.4.13. lNouck mogernen o6bLEKTOB NMPUINOXKEHUA N OOHEKTOB NpPUIIoXKe-
HUA C AaHHbIMU

I'IporpaMMHblﬂ KOMMOHEHT obecneynBaeT NoOMcK Moaenen 00BbEeKTOB NPUNOXeHnAa n 00b-

€KTOB MNMpPUoxXeHnsa ¢ JaHHbIMU:

e [0 PYCCKUM U NAaTUHCKUM Ha3BaHMSIM CyLLHOCTeN (Ha3BaHui aTpubyToBs, Tabnuuy, punbTPoB,

npasvn n gp.);
e 0 jSON-0NMCaHMO 0ObEKTA NPUNOXKEHUS;
e 0 Ha3BaHMO OOBEKTOB MPUINOXKEHUS U KOHpUIrypauui;

e [0 MeTagaHHbIM Mogernen 0O bEKTOB NPUNOXKEHUN.

3.3.1.5. BeneHune paHHbIX 060 beKTa NPUNoXeHus

YnpasneHue gaHHbIMM 06BbEKTa NPUNOXKEHUS OCYLLECTBNAETCS Yepes Nofb30BaTeNbCKUNn
NMHTEepdeic.

Bo3aMOXHbI criegyiowmne pyHKUUKM No BeAEHWIO 3anncen ¢ AaHHbIMU:

nobasneHue, pegakTupoBaHue, KONMpoBaHue, yaaneHue BblaeSNeHHbIX 3anucen;
e MNPOCMOTP UCTOPUN U3MEHEHUS 3aMunCH;

e BeJeHue WwabnoHa ons 3anucu;

e HarnoXeHue 3NeKTPOHHOW NoANucK Ansa OgHOM UNKW HECKOSbKUX 3anncen;

e V3MEHeHue cTaTyca 3anucu;

®  N3MEHEHUEe HECKOIbKNX BblIOpaHHbIX 3anncen;

e 3arpyska gaHHbIx 13 Excel.

[nsa dbopMbl cnucka cnpaBoYvHMKa peanv3oBaHbl BO3MOXHOCTMU:

e OTOOpaXeHWss BpPEeMEHU 3arpy3km CrnuMcoyHou popmbl Ha opme cnucka obbekTa

MPUNOXEHWS;
e MepekKroyeHnss Mexay cTpaHuuaMm opMbl CrMCKa;

e OTOBGpaxeHue KonnyecTea BblOpaHHbIX U 06LLero KonnyecTaa 3annucen Ha cTpaHuue (opMbl

Crnuncka.

Ana dbopMbl pegakTpoBaHWsl 3anMcu CNpaBoYHMKa peannu3oBaHa BO3MOXHOCTb:

e ObICTPOW NPOKPYTKM K Ha4any hopMbl peaaKkTUpoBaHMS No KOMGUHaLMK knaeuw ctrl + home.
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3.3.1.5.1. TlepeyeHb AEeUCTBMNIA C 3anNUCAMUN

MmetoTcs BO3MOXHOCTU BbINOMHATD cnepywowme DEenCcTBUA C 3anncamu;

pobaBrneHne, pedakTMpoBaHWe, KOMUpoBaHME, yaaneHue BblOENEHHbIX — 3anucen,
BblENEHME BCEX 3aMnMCelN Ha CTpaHuLEe, BblaeneHne BCEX 3annceit B 00 bEKTE NPUNOXKEHUS

He3aBUCUMO OT KOnmMyecTBa CTpaHuL,;
CpaBHEHME pasnMynin OABYX BblAeNEeHHbIX 3anucen;
Ans BNOXeHHoM Tabnuubl (Tabnuubl Ha dopMe peaakTMpoBaHus):

— KOMMPOBaHMWE C 3aMeHOW (NPU BbINOMHEHUN AEACTBUS OTKPbIBAETCS OKHO CO3[aHus

HOBOW 3anncK C yXKe 3anofiHeHHbIMU AaHHbIMKY, BbIGpaHHOW paHee 3anuncu);
HacTpoIka BO3MOXHOCTU NepeHoca CroB B KOMOHKE TabrnuyHon hopMbl CNINCKA;
unbTpaumsl, COPTUPOBKA;

dunbTpaumMa no cBoWCTBaM oOObekTa nNpUNoXeHWs 4epesd pasgen «[eckpuntop

cnpaBoyHuKa» — «Moaenb AaHHbIX»;

CbVIJ'IpraLl,I/IFI No KONMOHKaM C NOMCKOM 3anucen, B KOTOPbIX onpeaeneHHble NoJid 3anoJiHEHbI

WK NyCTble, C NOMOLLbIO Npu3HakoB 3anornHeHo n Kpowme;

BO3MOXHOCTb CKPbITb KHOMKY hunbTpaLMmn No ycrioBusiM Ha oopmMe crivcka CrnpaBoYHMKa;
KONMpoBaHWe OTUNbTPOBAHHbIX 3anUCe;

pacKpbITME BIOXEHHbIX 3anuceit AN nepapxXny4ecknx CTpyKTyp AaHHbIX;

noacyeT UTOroB Mo rpadgam Crmcka;

OTKpPbITNUE 3anncum obbekTa NPUNOoXeHnAa Ha OTAENbHON BKIagke 6pay3epa (yﬂ,ep)KI/lBaﬂ

KnaBuLly Ctrl HaXkaTb HA MHTEPECYHIOLLYIO 3anucb);
OTMEHa BblAENEHNS B BETKE ANSi MEPAPXUYECKUX CTPYKTYP;

ajantauuna pasmepa Ta6J'II/ILI,bI B MOAalibHbIX OKHax B COOTBETCTBUU C USMEHEHNEM pa3Mepa

MOAarnbHOro OKHa;
KONMPOBaHWe CChISIKN 3arnucu;
OTKPbITb 3an1cb B OTAENbHON BKNagke bpaysepa;

MaccoBO€ BblgernieHne agovyepHux 3anucen Y HECKOJIbKMX pPOAUTENBbCKUX 3anncen B

nepapxmyecknx popmax (Takke anga gopmbl cnncka suga AG Grid);
pobasneHne 3anucuy B 3aknagku B NONb30BaTENbCKOM pybpukaTope;
nomnck nonen Ha opme peaakTMpoBaHUs;

N3MeHeHMe BbICOTbl Tabnuubl Ha hopmMe pefakTUPOBaHWS;

cosfaHune json-npeacTaBneHns 3anmcn oobekTa NPUNoXKeHUs.
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3.3.1.5.2. TpocMoOTp UCTOPUN U3MEHEHUS 3aNUCH
[MporpamMMHLIN KOMMNOHEHT o6ecneynBaeT BO3MOXHOCTb MPOCMOTPa UCTOPUN N3MEHEHWI
3anuncen 06 bEKTOB JAaHHbLIX MPUITOXKEHWIA.
3.3.1.5.3. BepeHue wabnoHa ans 3anucu

I'IporpaMMHbM KOMMOHEHT obecneynBaeT COXpaHeHune 3anmcu Kak lwabnoHa ¢ BO3MOXHO-

CTAMMU:

e CO3[aHus, USMEHeHUs!, yaaneHus LabnoHa 3anucu;
e yKasaHus LWwabroHa, kak 06LLeaoCTYNHOro UM cCoOBCTBEHHOTO;

e CO34aHUA 3anucu u3 wabnoHa.

3.3.1.5.4. HanoxeHue 3NeKTPOHHOW NOANUCKU OJIA O4HOW UNN HECKOSb-
KUX 3anucemn

MporpaMMHbIi KOMNOHEHT 0GecneYmBaeT BO3MOXHOCTY:
e MoAnuCbIBaTb OAHY MIN HECKOMNbKO 3anucen;
e yCTaHaBNMBaTb POSb AJ1si MOANUCAHNSA 3amnucy;
e BblGMpaTb U ckaumBaTb cepTUdUKAT NOANNUCH;
e pocMaTpuBaTb CBEAEHUS O cepTudmKaTe;

e yCTaHaBnueaTtb oopMaT NOANUCH.

3.3.1.5.5. WN3meHeHMue cTaTyca 3anucu
MporpamMmMHbI KOMMNOHEHT obecneynBaeT BO3MOXHOCTb M3MEHEHUS cTaTyca 3anucu npu
HanM4Mn cTaTyCHOM MOAENM, NPUBA3AHHOM K OO bEKTHOM MOAENN MPUIOXKEHNS.
3.3.1.5.6. WN3mMeHeHue HeCKONbKUX BblIOpPaHHbIX 3anucen
MporpamMmMHbIN KOMMNOHEHT obecneynBaeT BO3MOXHOCTb O4HOBPEMEHHOIO N3MEHEHMS B

Kakom-nnbo norne Heckonbkux 3anncen obbekTa NPUNOXKEHUS.

3.3.1.5.7. KoOHTeKcTHOe MeHIo
OTKprTI/Ie KOHTEKCTHOIo MmeH HaXatmem I'IpaBOI7I KHOMKWM MblLlLUX NO 3anmcum B 06'beKTe

nNpunoxeHus B pexume npocmoTpa NMoapobHbIn BUA:

e yaaneHve BbiAereHHbIX 3anucen;
e KOMUpPOBaHMe,;

e COXpaHeHWe 3anuLn Kak LabnoH;
e UN3MEHEeHWe cTaTyca 3anucu;

e CO3/[aHuVe jSoNn-npeacTaBneHns 3anucu;
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e [oAcyeT UTOoros.

OTKprTVIe KOHTEKCTHOIro MeHto HaXXatnem I'IpaBOIZ KHOMKM MbILLK NO 3anncu B obbekTe

NPUNoXeHus B pexxunme npocmotpa TabnuuHbIi BUA;

e  3KCMOPT BblAENEHHbIX CTPOK;

e yaaneHue BblOENEHHbIX 3anuncen;

e KOMUpoOBaHuWe 3anucy;

e 3KcrnopT(HacTpanmBaeMmbli) BblAENEHHbIX CTPOK;
e COXpaHeHWe 3anucuy Kak LabroH;

e U3MeHeHwue cTaTyca 3anucu;

e coO3faHue jSon-npeacTtaBneHns 3anucu.

e [oAcyeT UTOroB.

3.3.1.5.8. BbIrpyska 3anuceu o6 LeKTOB NMPUITOXKEHUA
e OkcnopT B XLSX (yuuTbiBaeTca pasHuLa BO BPEMEHWU MeXAY BPEMEHeM Mosib3oBaTens u

BpeMeHeM cepBepa).

e [lpoBepka [OMYCTMMOrO KONMYEcTBa 3anuceil [Ans  9KcrnopTa 4epes3 napameTp

ice.report.load.maxRowCount.

e OKCMOpPT 3anvcei nepapxm4eckoro CnpaBoYHMKa C COXpPaHEHNEM OPEBOBUAHOM CTPYKTYpbI
B XLSX.

e Okcnopt B ODS.

e  OKCNOPT BblAENEHHbIX CTPOK.
e HacTtponku akcnopTa.

e 3KcnopT (HacTpavBaeMmbin).

e 3KcnopT (HacTpavMBaeMbl) BblAENEHHbIX CTPOK.

3.3.2. YnpaBneHue cueHapusamm

YnpaBneHue cueHapnammn npeacrasnseT cobon MHCTPYMEHT ANs aBToMaTtM3aumm gen-
CTBUIA CUCTEMbI C MOMOLLbIO MPUMEHEHNS (PYHKLMOHANbHBIX 61I0KOB, BbINOMTHAKOLWMWX ONpeaeneHx-

Hble JeNCTBUS.

CueHapum npegcrtaBnaoT cobon rpadmyecknii HTepdpenc, No3BoNSLWNN aBTOMaTU3N-

poBaTb HeO6XOD,I/IMbIIZ npouecc B I'IpOGKTI/IpyeMOIZ cucteme 6es npunenevyeHuA paspa60TqMKa.

Hanpvlmep, cueHapum MOXHO MUCnosb3oBaTb AA:

e aBTOMaTu4yeckoro gobaeneHus/pegaktnpoBaHms/yganeHms 3anncen obbekTa NPUNoXeHus;
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e aBTOMATM4YECKOro CO34aHUsi OTYETA;
e OTMNpaBKky COOBLLEHUS N MHOXECTBA APYrMX PYHKUMIA, KOTOPblE HAA0 aBTOMaTU3NPOBaTb;

e aBTOMATM4ECKOro TeCTUpPOBaHUS paboTOCNOCOBHOCTM ApYrMX CLieHapUEB.

OaunH cu,eHapvuZ MOXeT BKItouaTb B cebs kak OQHO OencTBue, Tak 1 UX nocrnenoBaTernb-
HOCTb, a TakXKe gpyrmue cueHapun uinn CKpuntbl, YTO NO3BONAET aBTOMaTU3npoBaThb npouecchbl pas-

HbIX ypOBHeIZ CIOXXHOCTMN.

YHpaBneHme cueHapuaMun BKrno4YaeT BbiNOJIHEHME creyrownx (byHKLI,VIIZZ

e [louck cueHapues.

o CosaaHue, smeHeHue, yaaneHue ogHOro Unm HECKONbKUX CLEeHapueB, rpynnbl CLLeHapues.
o OOHOBMEHME CNNCKA CLEHAPWEB.

o KonmposaHue 3anncu cueHapus.

o [loGaeneHune BbibpaHHbIX CLleHapreB B N3bpaHHoe.

e [lpumeHeHne cueHapueB B ENCTBUSX OOBLEKTOB NPUOXKEHMS.

e [lpuBAa3ka cueHapus K Tpurrepam obbekTa NpUNoXKeHns.

e Hactponka cueHapues, BkntovaroLas yHKUNN:

— npuBA3Ka CLeHapwusi K CTaTyCHOM Moaenun obbekTa NpurnoxeHus, 4Tobbl aBToMaTu-
YeCKM BbINOMNHATL Tpebyemble 4ENCTBUS NPU UBMEHEHUN CTaTyca 3anucu C aHHbIMU
oObekTa NpUNOXeHus;

— NPUBA3KU CLUEHapus K Tpurrepam, AeiCcTBUSIM 06bekTa NpUnoXeHus;

— MNPUMEHEHNs CLueHapueB B AENCTBUSX OOBbEKTOB MPUNOXEHUS;

— BbI30B CLieHapus 13 ckpunTa opmbl peJakTUPOBaHUA OBBbEKTA NPUINOXEHNS;

— pobaBneHue nepeMeHHbIX B CLeHapuu;

— pobaBneHue B NepeMeHHbIe CLieHapus TUNOB 3HaYEeHUN;

—  KOMMPOBAaHWE OOHOW UMW Cpasy HECKOMbKMX NEPEMEHHbIX B CLiEHapuu;

— pobasneHue ycriosuin oTbopa, NO3BOMAIOLWMX OCYLLECTBUTL BbIBOPKY 3anucen 06b-
eKTa NpUNoXeHus;

— pobaBneHve U HacTpoWka aneMeHTOB AnarpaMmmbl CLeHapus:

- Crapr.

—  Bbixoga.

- Owwnbka.

- KommeHTapun.

- Ycnosus.

—  Ckpwnr.
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— Ycnoswue.

CKpunT NpUnoXxeHus.
Ckpwnr.
MeTopa cepsuca.

CueHapun.

— BoamoxHoCTb OTKPbITUA OO04YepHero cueHapusa rno rmnepccobiyiki B

oTAenbHON BKnaake Gpayaepa.

CospaHue 3anucu.
PepnaktupoBaHue 3anmcu.
YpaneHue 3anucum.

HanTtun 3anucu.
PenaktupoBaHne nepemMeHHbIX.

CoobLeHue.

— Wcnonb3oBaHue napameTpoB Anga otnpasku coobuieHni (KaHanbl,
Ponn agpecaros, Nonb3oBatenu agpecaTtos, Emeil’bl agpecatos,

TenedoHbl agpecaTos, hann BNOXeHUs!, akTUBHO A0)

OTyer.
Sql.
http-3anpoc (B0O3MOXHOCTb OTnpaBku ¢hannos B http-3anpoce).
- GET.
- POST.
- PUT.
- PATCH.
- HEAD.
— DELETE.

— Bbibop ¢abpmku ssl-koHTekcTa.
json.

— CoxpaHeHue json-3anpoca B nepemMeHHble 1 nonsi ¢ Tunom dann.
Xml.

— CoxpaHeHune xml-cxeMbl B nepemMeHHble 1 nons ¢ Tunom dann.

Banupaumsi — Ans NnpoBepku BbINOSIHEHNS 3afaHHbIX YCIOBUIA 1 NOpOXaeHNe
OLUMBKK B CyYae HEBbLINOSHEHUS YCIIOBUIA.

Owunbka — Ana BbiIBOAa MOMb3oBaTeNt0 CHOPMUMPOBAHHOIO COOLLLEHUS
OLUIMBKK Ha ware cueHapus.

3aI'IyCK npouecca — Aand 3anycka 6M3Hec-npouecca.
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- 3apava npouecca — Ans BbINOJTHEHMS NONb30BaTeNbCckon 3agavm BPM-npo-
uecca.

- CoobuweHune npouecca — ansi oTnpaekm coobulennsa ons BPM-npouecca.

- [lonck npouecca — gnga noucka aksemnnapos BPM-npouecca no 3agaHHbIM

KpUTEpUAM:

— T[lpouecc npunoxeHus.

— WpeHTudmkaTop aksemnnsapa npowecca.

— WpeHTudmkaTop ak3emnsisipa poguMTenbCcKoro npolecca.
— WpeHTudmkaTop ak3emnsisipa nognpoecca npoecca.
— 3anyuleH nocre.

— 3anyuweH go.

— 3aBepLlueH nocrne.

— 3aBepLueH go.

— CocTtosiHue.
- Takxke lNMounck npouecca Ncnonb3yeTcs ANsi COXpaHEeHNs pe3ynbTaToB B:

Mone — None, B KOTOPOE COXpaHsAieTcs pe3yrnbTaT noncka. 3HavyeHve

nons BbiGUpaeTcs 13 BbiNagatoLLero cnnucka aTpubyTos o6bekTa npu-

NOXEHUSI, KOTOPbIV YKa3aH B CBOMCTBAX CLiEHApWS.

— TMepemeHHyto — NepemeHHas, B KOTOPYI COXpaHsieTcs pesyrnbTaT
noucka. 3HadyeHue nons BbIOMpaeTca u3 BbinaaaloLero crnncka ne-

PEMEHHbIX CLieHapust.
- CoobLeHune nHterpaumn.

— BblgeneHue n nepemMelleHne cpasy HECKOIbKMX 3NIeMEHTOB AnarpamMMbl CLLEHAPUS;
— OTtnagka cueHapus;

— [louck anemMeHToB, NCNOMb3yeMbIX B CLEHApUSIX;

— BblgeneHue anemeHTa cueHapusi Ha guarpamme;

— [lpocMoTp npegblaywmnx n cnegyrowmnx Wwaros Ang BelbpaHHOro anemMmeHTa, ncnosb-

3yeMOro B cueHapun.

Bo3MOXHOCTb 3anycka, MOBTOPHOIO BLIMOSIHEHWS U XpPaHEHUS Pe3yrbTaToB BbINOSHEHUS
cLueHapueB aBTOMaTUYECKOro TeCTUpoBaHus B YKypHare BbINOMHEHUSA aBTOTECTOB C LiefNbio
nepuvoauyeckor npoBepkn paboTocnocobHOCTM MobbiX CueHapueB, KOTOpble MOryT
BbI3bIBaTb ApyrMe CueHapuu, npouecchl NPUIOXEHUA UM OTAENbHbIE 3a4ayun npouecca,

CepBu1Cbl HOTU(MKauMK (OTNpaBka/nonyyeHve ysegomneHnin) n cepsucel REST API;
OTnapgka cueHapueB A5S BbiIBNEHUS OWMBOK My NPOBEPKN KOPPEKTHOCTU paboThbl;

PaGoTa ¢ KOHCOMbIo AnarpaMMbl CLieHapusi Npu oTnaake;
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BbI30B KOHTEKCTHOMO MEHIO B KOHCOJb cueHapua:

—  OMMCTKa KOHCOMNU;
— KOMMpoBaHWe JaHHbIX KOHCOSU;
— CcKadmBaHue gaHHbIX KOHCONKM B Buae log-danna;

—  MOWUCK NO AAaHHbIM B KOHCOMMW.

B03MOXHOCTL BblOeNATb HECKOSbKO AENCTBUI B CLEHAPUNA.

B0O3MOXHOCTL KONUMpOBaTb HECKOMNbLKO BblOENEHHbIX AENCTBUI B CLLEHapUi.
Bo3MOXHOCTL NepemellaTb HECKOMNbLKO BblAeNeHHbIX AENCTBUI B CLLEHApUN.

Bo3moxHoOCTb yCTaHaBIMBaTb CBA3b AJ14 BblAENTIEHHbIX OEencTBUi cueHapwus.

3.3.3. YnpaBneHue XML cxemon

YnpaeneHne XML cxemon npeacTtaBnsieT cobon MHCTpyMeHT, obecneumnBatomn paboTy c

XML cxemamu B popmaTax *.xsd v *.zip 1 NO3BONSAET BbINOMHATL cneayowme yHKUUN:

nobGaeneHue gannos XML cxewm;

XpaHeHune gannoB XML cxeM C BO3MOXHOCTbIO UCMNOSb30BaHNA B AflIEMEHTax guarpammeol

CUEeHapueB;

nameHeHue cdannos XML cxem;

yoaneHue annos XML cxewm;

npocMaTpmBaTh CMUCOK CLLeHApUEB, AN KOTOPbIX UCNOMb3YEeTCs CXEMA;
nepexoauTb NO CCbIfIKe Ha CUueHapuin, B KOTOPOM UCMNONb3YyETCH CXEMA;

KOHTPOJIMPOBAaThb yaaneHne cxem, KOTopblie NUCMNOJIb3YHTCA B CLUEHapUAX.

XpaHeHune annos XML cxeM No3BoSisieT UCNOMb30BaTh UX B 9fIEMEHTE AMarpamMmmbl cLie-

Hapna XML.

3.3.4. KoHcTpykTop REST API

KoHcTpykTop REST API siBNnsieTcst MHCTpyMeHTOM Anst 6bicTpon pa3paboTkm API Ha oc-

HoBe HTTP meTonoB 6e3 npusnedeHnsa paspaboTymkoB 1 NO3BOMSET BbINOMNHATL cnegyowime

DYHKLUMM:

oTobpaxeHne nepeyHs 3anpocoB mexay «bdT.Mnatdopmor» un  CTOPOHHUMM

cepBrcaMU/MPUNIOKEHUAMU;
fno6aBneHve, UsMeHeHve, yaaneHve, HacTporka 3anpocoB (CEPBUCOB);

BO3MOXXHOCTU YKa3aHUA:
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Konnekumm 3anpoca (cepsuca);

obbekTa NPUNoXeHUsi, K KOTOPOMY MPUBSI3aH CePBUC;

lwabnoHa nyTn ¢ napamMmeTpamMmm n MeToaoM:

- GET.

- POST.

- PUT.

- PATCH.

- DELETE.
- HEAD.

- OPTIONS.

naeHTudmkaTopa onepauuu;

—  OTODBpaeHUs1 UMEHW;

onucaHusi CepBUCa;
e Bo3moxHocTu:

— pobaBneHns 1 HaCcTPOKKM NapamMeTpOB C Yka3aHWeM MeCTa UX PacrofoXeHus:;

— YKa3aHuA B OTBETE!

— CUCTEeMHOE UMS;

—  OonucaHue;

—  VIMd Mons oTBeTa;

—  0OBEKT NPUNOXEHMS,;

- Tun pesynbTaTta (3anuck, CNMCOK 3anucen, rpynnmMpoBka, 3HaYeHNE);
— obg3aTenbHbIX Nonew;

— € 3agaHvneM ycrnoBus ounbTpaumm, 4ONONHUTENbHbIX NOMew;

— C 3ajaHunem ycrioBun ero opmMmpoBaHus.
— yKasaHus B 3anpoce:

- MeTogoB paboTbl ¢ nonsamu Ol, K KOTOPOMY NpUBSA3aH CEPBUC;

— o0bs3aTenbHbIX Nonen;

— onpegenexHvs npasun Banvaauuu;
—  UCMNOSb30BaHWs CLEHapUeB;
— BblGOpa ponei nonb3oBaTens Ans aBTopusaumu.

— BO3BpaT AaHHbIX, 3anOJIHEeHHbIX B CLEeHapun.

3.3.5. YnpaBneHue ckpuntamu

YHpaBneHme CKpuntammn 4BndeTca MHCTPYMEHTOM ONA XpaHeHUA u 0BGHOBIEHMS HaGOpOB

CKpuUNTOoB AJ14 NpMMeHEHNA B OOBEKTHBIX MoagenAax gaHHbIX.
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YnpaBneHue ckpuntamu:
o obecneunBaeT BhbINOMIHEHNE criedyowmx QyHKUNA:

— aBTOMaTU4eCKoro D,OGGBJ'IGHMFI/peD,aKTVIpOBaHI/IFl/yD,aJ'IeHI/IFI 3anucen;
— HaXoXaeHund y4eTHbIX 3anucen nonb3oBaTenen no napameTpy,

— onpepgeneHus ctatyca 3anucu no CooBLLEHUIO LWWHBI U Ap.
e obecneyrBaeT crneayoLme BO3MOXHOCTM MO HACTPOMKE CKPUNTOB:

—  MOWCK CKpUNTOB;

— co3faHue, U3MeHeHue, yaaneHne OgHOro U HECKONMbKUX CKPUMTOB, FPYyNMnbl CKpUI-
TOB;

— 0OHOBNEHue cnmucka CKPUNTOB;

— pobaeneHue BbibpaHHbIX CKPUNTOB B N3OPaHHOE;

—  KOMMUNSUMSA CKPUNTOB;

—  UCMNOSb30BaHME CUCTEMHbBIX CKPUMTOB MPUIOXEHUS;

—  MPOCMOTP UCTOPUN U3MEHEHWIN B CKpUMTAX.

3.3.6. YnpaBneHue UMMOPTOM M IKCMOPTOM MoAeSIU AaHHbIX

YnpasneHme MMNopTOM 1 SKCMOPTOM MOLENW AaHHbIX ABNAETCA UHCTPYMEHTOM ANs:
e  BbIrPY3KM BCEX UMK BblIOpaHHbIX 0OBEKTHLIX MOAENen B oaln zip-apxmBa;

e 3arpy3kun B KoHcpurypaTtop u3 danna zip-apxusa (NpeaBapuTenbHO BbIFPY>KEHHAA U3 HEro

Xe) BCex uUnm BblbpaHHbIX 00BHEKTHBIX MOLENEN N CTATYCHbIX MOAENEN.

o [logoepxka HacTponkuK security _invoker ons npegcrasneHuin B sepcuax PostgreSQL ot 15
N Bbllle, MNO3BOMAIOLWAA Yy4nTbiBaTb 3awMTy Ha ypoBHe cTpok (RLS) npwu 3arpyske

KOHurypauum na ganna unm Bbirpyske KoHdourypauum B amn.

NHCcTpymeHT obecneynBaeT BbINOMHEHWE CrieayoWmnx YyHKUMRA:
e 3arpyska koHdurypaumm ns canna:

— Bbibop charina ¢ koHdurypaumen n3s lNpoBogHuka.

— Bbibop apyroro canna koHdurypaumm ana umnoprta (kHonka Bbibpatb apyrow
dawnn).

— BbiGop Bepcum NpoayKTa, B KOTOPbIA OCYLLIECTBAETCA NOCNEeAYOLWNA UMNOPT KOH-
durypaumu.

— ®opmart danna .zip.

— 3arpyska KoHdurypauumn ns ganna c otobpaxeHmem nHopmaunm:

- Nma koHdurypaumm;

- Wwmsa npoaykTa;
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- Bepcuga npoaykra;
— [logkntoyeHue kK B,

- Cnuncok 3arpyxaemblx 06BbEKTHBIX MOAENEN.
— HacTtponka napamMeTpoB BbINOSIHEHWE MMMNOPTA:

-~ Bbibop pexunma obbeguHeHNst 3anucen Npu Hanuymm 3anncen B KOHUrypa-
umm (NponyckaTb CyLLeCTBYIOLLNE, 3aMeHATb M3 dhanna, npepsaTb BbINOMHe-
HWe, BbIMOMHUTb TOSbKO N3MEHEHME).

-~ Bo3moxHoCTb nponycka owmboK COXpaHEeHUSA OTAENbHbIX OOBEKTHbLIX MOAe-
nen 6e3 octaHOBKM nmnopTa octanbHbix OrT.

—  BbIGOp 1 BbINOMHEHME NPOBEPOK KOHUIypaLuu.

— BHeceHue nsmenenun B ctpyktypy B (nybnukaums o6beKkTHbIX Moaenen).

— Bkntouenwne B XKypHan BbINOAHEHUS OTAAA04HOM MHGOpMaLnN.

— OTmMeHa nmnoprTa.

— Bo03MOXHOCTb ckaumBaHna MHdopmaLmm No 3arpyske u3 panna popmara .log.

— Bo3aMOXHOCTb NepekoMnuMiaLnmM N3MEHEHHBIX CKPUNTOB.
Bobirpyska kKoHcurypauum B coann:
— CBoWicTBa BbIrpy>xaeMou KoHdurypauuu:

- HawumeHoBaHue.
— Onucanue.

- LUeneBas Bepcusi npoaykTa.

— BbIGOp NOMHbIX MM YaCTUYHBbIX OOBEKTHLIX MoAenen 1 UX 3anucen(CUCTEMHbIX U

I'IOJ'Ib3OBaTeJ'IbCKI/1X) ONA BbIFPY3KU KOH(bMpraLlMI/IZ

— XpaHumble npoueaypbl.

- [penctaenenus BL.

- WHpexcol B.

- [Monutuku RLS.

— [pynnbl HACTPOEYHbIX NapameTpoB.

— CB#i3aHHble CYLLIHOCTW.
—  O®unbTpaumsa No CyLWHOCTAM nnaTdopMbl:

- [lo aBToOpYy;

- [lo BpemeHw.
— [owuck n BbIGOP CBA3AHHBIX CYLHOCTEN AN BblOpaHHbIX 0ObEKTOB U3 NEPEYHS:

- [pouecchl NPUNOXKEHWS.
—  OBBbEKT NPUNOXEHNSI.

- CueHapun.
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- XML cxeMmbl.

- CkpunTbl.

—  WcTOYHMKM OaHHbIX.

- CrartycHble mogenu.

- LabnoHbl oT4eTOB.

- Ponwn.

- HacTpoeyHble napameTpbl.

— WabnoHbl cooOLLEeHUN.

— B03MOXHOCTb OTMEHbI BbIrPY3KK.

— CospgaHue n coxpaHeHue WwabnoHa Ansa Bbirpy3kn 00bEeKTHbIX MOAenen:

- HaumeHoBaHue wabnoHa.
- Llenesasi Bepcus npoaykTa.
- AsTOp.
— [arta co3gaHus.
— Bbibop wabnoHa u3 cnuncka wabnoHoB..
— [lpocmoTp B cnucke 1 npuMeHeHue wabnoHa.
— Beoirpyska n coxpaHeHune koHgurypaumm B dane doopmata .zip.

- )KypHan BbINOJTHEHUA BbIFPY3KU 0OBbEeKTHbIX Moaenen:

-~ OTobpaxeHne BpEMEHN BbIrPY3KU;

— [Mowarosoe oTobpaxkeHne BbIrpy3Ku.
— BoamoxHoOCTb ckaumMBaHUA MHGopmaL MM No BeIrpyske B dpann opmata .log.
e VIcKntoYeHus KoHgUrypaumm:

— 3awmta nonen 06bEKTOB KOHGUrypauum ot U3MEHEHUN.

— Co3sgaHue UCKIYEeHUI KOHUrypawmm.

— ABTOMaTU4YecKoe co3gaHune UCKIIYEHU KOHurypaumm.

— KoMmeHTupoBaHne nameHeHuin 1 NpoCcTop UCTOPUM UX BHECEHUS.

— OTKpbITME 3anncen No NPAMOWN CChISIKe.
e  O6bexTbl KOHGUrypauuu:

— XpaHeHue 3anucen KoHUrypauum.

— Beoirpyska sanuncen KoHurypaumm B pann npu akcrnopre.
e CobbITMa 06HOBNEHMI KOHUIYPaLWIA:

— XpaHeHue 3anmcen KOHMNUKTOB, BO3HUKLLMX NPW MPUMEHEHNN NaTyen U CHEMLWOTOB,
a TaKkke Npu nMnopTe KoHUrypauum.

- HPOCTOp TONbKO HEBBLIMOTHEHHbLIX U3BMEHEHWA.
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3.3.7. YnpaBneHusi peno3utopuem

YHpaBneHme peno3ntTopmnem ABnAeTCA MHCTPYMEHTOM ANd BeAEHUA KaTalora OoOHoBnE-

HU OOBEKTHBLIX MOAENEN AaHHbIX B BUAe hannoBon CUCTEMbI (CHEMNLIOTLI U NaTym).

VlHCprMeHT obecne4ymBaeT BbIMOMHEHNE crnegyrowmx (*)yHKLlMVIZ

e co3gaHue natyen obHoBMNEHNs KOHUIYpaLUin U AaHHbIX CPaBOYHNKOB B bopmaTe .json u

nogroToBka naTtya 4sis OTNPaBKM B CEPBEPHYIO Nanky Ansi XxpaHeHus:;

e BO3MOXHOCTb aBTOMATU3NPOBAHHOIO CO34aHMs naTya cpasy nocre obHOBNEHUs CcTeHaa.
e CO3[aHue CHEMLIOTOB;

®  VICKITHOMEHMNE N3 CHENMLOTOB NpeacTaBrieHnn 6a3 gaHHbIX;

e HaCTpoWnKa CyLLHOCTEeN Ans naTyen;

e yBeAOMIIeHUs Nonb3oBaTens 06 yganeHuy npeacraBneHns 6asbl AaHHbIX, €Crnv B HEM Obinin

npounssegeHbl UIAMEHEHNA OO CO34aHNA NaT4ya,

e O4YUCTKa OT AedeKTHbIX ANeMeHTOB (yAaneHue 3Ha4YeHUn No yMomnyaHuo ans atpubyTos,
nepemMeHHbIX cueHapues, napametpoB REST APl n HacTpoeyHbiX mapameTpoB, ecrin B
KayeCTBe 3HAYEeHUS MO YMOMYaHUIO YKa3aHa CCbiflka U TUM 3HAYEHUs MO YMOMYaHUIO He

paBeH "KoHcTaHTa") nepen npyMeHeHMeM natya unmn CHenwoTa;

e BbIrpy3Ka NosiHOro COCTOAHNA KOHGUIypaumm Ha MOMEHT BPEMEHM;
e BO3MOXHOCTb MOWUCKa Nat4yen Ha popmMe NoaroTOBKMK;
e 00HOBNEHME cn1cka peno3nTopues;
e BO3MOXHOCTb Bbl6Opa BETKM peno3nMTopus, Npu oTnpaBke natya;
e yaaneHuve HeakKTUBHbIX NaT4Yen/CHeNnwoToB Npu oTnpaske B GIT:

— norundeckoe yananeHue 3anuvcu c Ul;

— yAaaneHue camoro avna B 6a3e AaHHbIX;

— ypaneHve ganna us GIT,

e (unbTpauMa M3MEHeHMW NOo BblOpaHHOMY Monb3oBaTeNto ANA OTAENbHbIX 3IEMEHTOB
KOHUrypauum;
e COXpaHeHue BbiOeNeHHbIX 3IEMEHTOB B [IepeBe N3MEHEHWI NPY O4UCTKE Nons unbTpaumm

Nno NoJib30BaTENIO;

e BO3MOXHOCTb MPOCMOTpPa M nocneaytuiero Bbibopa cBA3aHHbIX 0O0BHEKTOB, HEOHXOOUMbIX
Ana opmmnpoBaHna natya (npyu opMmMpoBaHMM Natya aBTOMATMYECKM MpUCBavMBaeTCH
HanmMeHoBaHue B popmaTte YYYY.MM.DD HH-MM-SS-MS);
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BO3MOXHOCTb ~ MpOCMOTpPa W  nocregywwero Bblbopa  CBS3aHHbIX  OOBLEKTOB,
pekoMeH0BaHHbIX AN (hopMUpoBaHNsS nNaTtya (npy hopMUpoBaHUM NaTya aBTOMaTUYECKU

npuceanBaeTcs HanmeHoBaHune B hopmaTte YYYY.MM.DD HH-MM-SS-MS);

BO3MOXHOCTb MPMMEHEHUS naTyen, BXogsLwmx B COOPKY BMeCTe C CHEMNLIOTOM;
BO3MOXHOCTb MPUMEHEHUS AyOnvpyowmnxcs natyen ¢ UsMeHeHMeM HoMepa Bepcuu;
CpaBHEHME TEKYLLLEro COCTOAHUSA KOHUrypaunm n nocrnegHen sarpy>KeHHom KOHuUrypauum;
yaaneHue HeakTyanbHbIX NaTyen/CHeNnWwoToB KOHUrypaLmu;

BbIrpy3ka crnmcka peno3ntopmes KoHurypaumin B cann gpopmara .xls;

BbIrpy3Ka crnmcka peno3ntopmeB KoHuUrypaumi B chann gopmara .ods;

BbINOMIHEHME naTyen B OOHOW TpaH3auum (QOCTYMHO NPWU  BKIKOYEHUN HACTPOMKK
application.properties ice.conf.patches.use-single-transaction) [0ns BKNOYEHUS HACTPOWNKK
ice.conf.patches.use-single-transaction. Heobxoanmo BbIKMOYNTb HaCTPOWKY
ice.conf.patches.allow-second-pass, Tak Kak 0 QHOBpPEMEHHas paboTa OaHHbIX HACTPOEK He

noagepxveaeTcs;
BO3MOXHOCTb NPOCMOTpa NHdopmauum 06 aBTopax M3MEHEHNIA;
o0beanHeHe HECKONMbKUX NaTyen B eauHbIn obpas;
BO3MOXXHOCTb ObICTPO HAaXO4WTb B3aUMOCBSA3aHHbIE NaTyy;

reHepaumsi CUCTEMHOIO HEM3MEHSIEMOTO MAeHTUMKaTopa B json-npeAcTaBrieHnn obbekTa

NPUNOXEHUS;
nepeknveHme Mexay nat4yamu/cHenwoTamu;
cbpoc koHdUrypaumm 4o BeiopaHHOro natya/CHenLoTa;

BbINONTHEHME CHeMWoTa o0bekTa aAns BbIrPY3KM 4aCTUYHOIoO COCTOAHUA KOH(bMpraLI,MM Ha

MOMEHT BPpEMEHMN.

3.3.8. CamopuarHocTtuka

CamoamnarHocTuka aBnsieTcs MHCTPYMEHTOM ANA XpaHeHUA 1 3anycka npoBepOK 00bekKT-

HbIX MOZEeNen NPUNOXeHUN U peannsyer:

NPOBEPKY LIENOCTHOCTU 1 HENPOTMBOPEYMBOCTU TEKYLLEN OOBLEKTHON MOAENW NPUNOXKEHWS;
Bblgayvy coobLeHnrn 06 obHapyXeHHbIX npobnemax;

NoaAroTOBKY WMMOPTOB W MEPEMEHHbIX Afs  NepekoMnunsuumM  ckpuntoB  chopm

peaakTUPOBaHUS;

nepekoMmnuiAaAunto CKpuUnToB,;
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e COXpaHeHWe BblGpaHHbLIX NPOBEPOK B NPochunb OUNLTPOB, a Takke NpUMeHeHne npoduns

PUNLTPOB ANS BbINOIHEHMS BbIOPaHHbLIX NPOBEPOK;
e 3arnpeT Ha MOBTOPHYIO NEPEKOMNUIALNIO CKPUMTOM A5 OAHOWM N TOW Xe KoHdUrypaumm;
e (hbopmupoBaHue zip-apxmea ¢ pe3ynbTaToB NPOBEPKN KOHDUIypauumn B jSon-coopmare;
e OTNpaBka NyL-yBeAOMMEHNA O HaYarne 1 OKOHYaHUM NPOBEPKY;
e 3KCMOPT XypHana nepekomnunauum ckpuntos B dopmarte XLSX;
e 3KCMOPT pe3ynbTaToB nepekomnunaumm B dpann dpopmata XLSX;
e [POBEPKY:

—  Hanuuus Tabnuupbl Ans 0GbEKTHOW MOAENMU NPUMOXKEHWS;

— Hanuuusl CCbINKM Ha HECYLLECTBYIOLLNE OOBbEKTHbIE MOAENWN NPUINOXEHUS B aTpuby-
Tax, KOMMOHEeHTax hopMbl pefaKTUPOBaHNS;

— He BanuaHbIX CKPUNTOB,

—  CKpUNTOB, 3afjaHHbIX B 3HAYEHMUN NEePeMeHHbIX CLieHapueB;

—  Hanuuusi aTpMbyTOB B OOBEKTHBIX MOAENSIX NMPUIOXKEHUS;

— COOTBETCTBUS UMEH Tabnuua B Aeckpuntope o6bekTa NpunoxeHus B ounaceTe;

— Hanmuus B 0OOBEKTHLIX MOAENSAX NPUMNOXEHUS aTpUbyTOB, UCNONb3YEeMbIX B CMUCOY-
HbIX (hopMax 1 hopMax peaakTUPOBaHUS;

— Hanuuus Ay6rnukaToB B CUCTEMHOM UMEHUN aTpUOYTOB;

—  Hanuuus oy6nmnkaToB KOMMNOHEHTOB (POPMbI PeAaKTUPOBaHMA 06beKTa NPUNOXEHUS;

— Hann4dmna OTKIK4YEeHHbIX npaBuil B obbekTe npunoXxeHmna n ap.

3.3.9. BepeHue pernamMeHTOB 3NEKTPOHHOWU NOANUCHU

BeneHve pernameHToB 3M1eKTPOHHOM NOAMMUCHK SBNSIETCH UHCTPYMEHTOM st HACTPONKMN U

NOANUCAHMSA 3K3EMMNNAPOB OGBEKTHLIX MOAENEN OaHHbIX.

MHCTpyMeHT obecneunBaeT BefeHME M HACTPOWKY NpaBmn NOANNCaHNA NOoNb30BaTENSIMN
3K3eMnNApoB 06 bEKTA NPUITOXEHNS U UX BOXEHUI, BbIOOP CLeHapus ANns BbINOSIHEHUS Nocne
nognucaHms aksemnngdpa obbekTa NPUOXKEHNs, a Takke NPaBuil aBTOMaTUYECKON NPOBEPKM
Hanuumna n sBanngHoctn Ol nonb3oBaTenen Nog ak3emnapaMmm ob6bekTa NPUNOXEHUs U UX BIO-
XEHUAMM CO CTOPOHbI CUCTEMBI. [IOCTYMHO OTKIOYEHNEe BanuaaLmMm afieKTPOHHON NogNncK npu

nepeBofe 3anvcu no ctaTtycy UM cTaTyCHOMY nepexoay.

BbinonHeHne NpoBepOK NpU HANOXeHUN NoANUCK:

e O0sI3aTENBHOCTL noanncaHn4a AaHHbIX Npu nepesone 3arnncu no ctatycy.

e [MpoBepka BanMaHOCTX NOAMMCU NPY NEPeBOAE 3anucu Nno cTaTtycy.
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3.3.10. lMpounsBoAcCTBEHHbIN KaneHaapb

np0M3BOLI,CTBeHHbIIZ KaneHgapb ABNnAeTCcA MHCTPYMEHTOM A5A HaCTpOVIKM VIH(*)OpMaLl,I/IVI 0]
KornmnyecTtese pa6OLIVIX, BbIXOAHbLIX U NMPa3aHNYHbIX OHen, a TaKke HOpMe pa60l-|ero BpEeMEHU 3a yKa-

3aHHbIN Nepuos.

3.3.11. YnpaBneHue OU3HeC-MeTpUKaMm

VlHCprMeHT obecneynBaeT co3gaHue MeTpuK AnAa BpeMeHHOro xpaHeHusd 3Ha4YeHW C Le-
JIblO (bOpMVIpOBaHVIFl KaKUX-NnMBOo CTaTUCTUYECKMX OaHHbIX MO pPa3HbIM MapamMmeTpamM MpukKnagHoro
NpUNoXeHns.

BVISHGC-MeTpVIKI/I, Cco34aHHble Nnonb3oBaTendMn, NPUMEHAIOTCA, Hanpumep, Angd onpeaene-
HUS KONM4ecTBa M3MEHEHNIN 3a 3aaHHbIN nepunoa Kakoro-nmbo nons B 3annucu obbekta npunoxe-

HUA, UNn nonyvyeHna gaHHbIX N0 NAMEHEHUIO CTaTyCa 3anuncu.

3.3.12. leHepauusa nocnepnoBaTesibHOCTEN

FeHepaums nocrnegoBaTenbHOCTEN SBSIETCS UHCTPYMEHTOM, obecneynBatoLm co3aa-
HWE 1 HaCTPOWKY nocnegoBaTenbHON reHepaLmMn Homepa Anst CyLHOCTM CUCTeMbI COrfiacHo 3a-

AaHHOMY anroputMy 1 ¢ TEKCTOBbIM CONPOBOXAEHNEM, YTO BKINOYaeT B cebsi:

e CO3OaHune cepum C ykadaHUem Ha3BaHUA, CTapToOBOro 3Ha4veHua, Wwara n nepuona 06poca;
e CO3OaHMe HoMepa C yKasaHMeMm CcKpunta ana HomMepa nocnenoBaTesibHOCTH;

e BO3MOXHOCTb BbI3OBa nocriegoBaTternibHOCTUN U3 CUeHapuA, npasuna n ,D,pyFOVI CyLLUHOCTW.

3.4. TporpaMMHbIN KOMNOHEHT «OTYeTbI»

MporpaMMHbI KOMMOHEHT o6ecnevmBaeT BO3MOXHOCTU CO3AaHUSA OTYETHbLIX hopM Ans
NPUNoXeHUNn, cosgaBaemMblx Ha 6ase «bBPT.MnaTtdopmbl».
OTueTHble hopMbl MPOEKTMPYOTCA Ha ocHoBe WwabnoHos Word, Excel.

npOFpaMMHbIVI KOMMNOHEHT NO3BONIAET OCYLLEeCTBNATb!:

e BepgeHue LWabnoHOB OTYETOB.
o BepeHue otyeToB B chopmare: .pdf, .docx, .doc, .odt, .xIsx, .xls, .ods, .html, .rtf, .xml, .csv.
e ABTOMaTU4eckoe popmupoBaHue 3anncen B KypHare BbINONHEHUA OTYETOB.

e DOKCMOpT OTYETOB B pasnnyHbIX dhopmaTtax C MUCMNONb30BaHMEM KOHBepTepa OOKYMEHTOB

(JodConverter):

— JXLS: xlIs n .ods — Ha ocHoBe .xIsX.

— XDocReport: .pdf n .odt — Ha ocHoBe .docx.
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MocTo6paboTky ChOPMMPOBAHHOIO OTYETHLIM ABWXKKOM [AOKYMEHTa C WCMONb30BaHMEM

ckpunta (kotlin).

3anpewatb AOCTYN K BCTPOEHHOMY AusarHepy oTyeToB Stimulsoft yepes HacTponky

ice.report.stimulsoft.enabled.

3.4.1. BepeHwue WabroOHOB OTYETOB

BeneHue wabnoHoB 0TYETOB BKIHOYAET crieayolime QyHKLUN:
CosgaHue, usmeHeHve, yaanexHuve wabnoHa otyeTa.
CospaHue konuu wabroHa oT4yeTa.
CosgaHune n HacTpovika WabnoHOB OTYETOB NPW MOMOLLM BU3YaribHOrO KOHCTPYKTOpa:

— Wcnonb3oBaHne LWabrnoHOB OTYETOB, MOArOTOBMEHHbIX B CrNEAyWUX peaakTopax:

Stimulsoft, Word, Excel, BIRT (onunoHanbHo).

- Hactponka ananoroBoro okHa napameTpoB OoT4eTa.

- HacTtponka NCTOYHUKOB AaHHbIX ANSA oTyeTa.

- Hactpoiika dopmbl LWHabnoHa otyeTa.

- HacTtporika BbIrpy3ku ot4eTHbIX doopM B popmaTax XLS, XLSX, PDF, DOCX,
DOC ODT, ODS, RTF, HTML, CSV n XML.

- HacTtpoiika pogutensa gng oT4eTHON hOpMBbI.

-~ HacTtponka noctobpaboTkm 4OKyMeHTa ¢ ucnonb3oBaHue ckpunta Kotlin.

- 3apaHue wabnoHa oT4yeTa C NOMOLLBIO CKpUNTa.
— HasHaueHue npae gocTyna k WwabnoHy otyeTa:

— Bnapeney wabnona ot4yeTa.

- YcTaHoBneHne AOCTyna Ana Bcex nonb3oBaTenen.

3.4.2. BepeHwue ot4yeTOB
BeneHve oTYeTOB BKIOYaeT cneyowme QyHKLMK:
3apaHue napameTpoB oT4veTa.
Bo3moXHOCTb NpeaBapuTeENbHOM HACTPOWKM NapaMeTpoB OTYeTa, B TOM Yuche:
3anonHeHne napamMeTpoB OTYETA;

HacTtporika npoduna napameTpoB oT4eTa ANs aBTOMATUYECKOro 3anofiHEHUS 3HAYeHWUi

napamMeTpoB OT4YeTa Npu Beibope Npoduns oT4eTa;
OpOHOBpeMeHHOEe OYULLEHME 3HAYEHUIA NapaMETPOB oTYeTa U Npoduns otyeTa.

YkasaHue KOMMEHTapuda nepen (bOpMI/IpOBaHVIeM oTyeTa.
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o [lpegBapuTenbHbIA MPOCMOTP OTYETa.

e OTKnoYeHVe YHKUMM NpeaBapuUTerbHOro NPocMoTpa oTyeTa.

e 3anyck Ha BbINOSIHEHWe OTYeTa B NpeAHacTpoOeHHOM hopmare.

e Bebirpyska otueTHbIXx opm B popmaTtax XLS, XLSX, PDF, DOCX, DOC, ODT, ODS.
e YBegomrieHue O pesynbTaTe BbiNOSIHEHUS oTYeTa.

e [leyaTb aKpaHHbIX POPM MPUKIIaAHbLIX MPUNOXKEHWNIA:

— Tevatb BU3yalibHbIX (*)OpM OOKYMEHTOB U KapTO4eK CnpaBOYHUKOB;

— T[levaTb cnnckos OOKYMEHTOB 1 CNpaBOYHUKOB.

3.4.3. XypHan BbINOJIHEHUN OTYETOB

MporpammHbIN KOMNOHEHT «OT4eTbl» oGecneynBaeT aBTOMATMYECKYH bukcauuo aen-
CTBUN, BbINOMHAEMbIX NOnb3oBaTensamMu B nnatgopme, B XKypHane BbINOMHEHUSA O0TYeTOB. DPuKCK-

pyeTcs cneayoLwas nHopmaums o6 oTyeTax:

e PeKBM3UTbl OTYETOB.

e dann ¢ wabnoHom oTyeTa.

e ®dann c otyeToM.

e JlornH nonb3oBaTensi, KOTOPbI BbINOMHWMA OTYET.
e XypHan BbINOMHEHWU OTYETOB NO3BOSISET:

— COXpaHWUTb OTYET Ha OuUCKe;
— MPOCMOTPETb COCTOSIHME BbIMOMHEHUS oT4YeTa: «3aBepLlléHy, «Owmndkay;
— OCYLLECTBUTb MOBTOPHYO OTNPaBKy OTYETOB;

—  OCYLLEeCTBUTb MOHUTOPUHI pe3yrnbTaTa OTNpaBKy;

—  OCYLLEeCTBUTb OTNPaBKy OTYETOB MO HECKOIbKMM e-mail agpecawm;

—  BbIFPY3UTb HECKOMbKO BbIBpaHHbLIX OTYETOB B (harn dopmaTa zip-apxus;

— OTKpbITb (pann otyeTa B hopmaTte pdf B TekyLleln Bknaake Gpaysepa.

3.5. TMporpaMMHbIN KOMMOHEHT YBeA4OMMNEeHUs

MporpamMMHLIN KOMNOHEHT «YBeAoOMIeHns» obecneymBaeT co3gaHme, XxpaHeHne n otob-
pakeHne MHPOPMaLMOHHBIX COOBLLEHUI A4S NOnb3oBaTeNnen CUCTEMbI.

MporpamMmMHbIN KOMMNOHEHT obecnevnBaeT aBTOMaTUYECKUM MHPOPMUPOBAHNEM NOMb30-
BaTens O HaNM4ynKn y HEro HeNPOYMTaHHbIX COOOLLEHNI. Y Nonb3oBaTens CyLeCTBYET BO3MOX-
HOCTb ObICTPOro AOCTyNa K HENPOYNTAHHBIM COOBLLEHNS.

[MporpamMmMHbI KOMMNOHEHT «YBEAOMMNEHNSI» BKIOYAET BbIMNOMHEHUE Crieayowmx dyHK-

LNiA:

74



dopmupoBaHne un oTnpaBka WHHPOPMALMOHHBLIX COOBLEHUA BblOpaHHBIM WK BCEM

nonb3oBaTesnsm.
XpaHeHne NHpOopMaLMOHHbIX COOBLLIEHNIA.
MpocMoTp MHGOPMALMOHHBIX COOOLLEHWIA:

— nepe4veHb kaHarnoB, No KOTOPbIM PacnpPOCTPaHUIIOCh YBEAOMIEHUE;
— BpeMsi NPOCMOTPa COOBLLEHUI MO KaXXAoMYy KaHany;

—  TEeKCT COODLLEHUS;

—  TMPUOPUTET;

— paTa.
OTnpaBka coobLweHnI:

— OAHOMY MONb30BaATEN!O;
— BblOpaHHoOW rpynne nonb3oBaTeneun;

— OAHOBPEMEHHO BCEM NOoMb30BaTENSAM CUCTEMbI.
MpocMOTp COCTOSAHUSA COOBLEHWIA:

— MPOYUTaHO;

— He NpoYuTaHo.

Bbibop kaHanoB oTnpaBku cooblueHunt: JleHTa, nodtoBoe coobuieHne, [JnanoroBoe OKHO,

Push-ysegomnenus, CMC, Ouepeab AMQP.
Pabota c neHTon coobLieHni:

— OTMeyvaTb BCE COODLLEHUNSI KaK MPOYUTAHHbIE;
— yharneHve BCexX Unu BblAeneHHOro coobLLeHus;
—  COpPTMpOBKa COOOLLEHWI No AaTe co3aaHus;

—  (punbTpaumnsa coobLEHUN NO NPUOPUTETY.
CospgaHue, nameHeHue, yganeHume wabnoHoB coobLLeHUI.

B0o3MOXHOCTb OTMpaBKM COOOLLEHMS OT agMUHUCTpaTopa CUCTEMbl C MPUKPENneHnem

¢rannoB BHYTpU NnaTtgopMbl.
B03MOXXHOCTb OTNpaBKn COOOLLEHNIA, HACTPOEHHLIX C UCNONb30BaHMEM LWaboHa:

— nonb3oBaTtensaM BHYTPU CUCTEMBbI,

— BO BHELUHME cucTembl ¢ nomowbio REST-cepsuca.
3anucb BCcex co3aaHHbIX B cucteme ysegomneHun B XKypHan coobLeHui:

— BbIrpy3ka nepeyns coobuieHmm B Excel;
— COXpaHeHue hannos BAOXEHN, ecrnn coobLueHne nmeet coctosdHmne «Owmnbkay;

— yAaanexHue (*)aVIHOB BITOXXEHWURN, ecnun COO6LLl,eHVIe MMeEET COCTOAHNE «OTI'IpaBJ'IeHO»;
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— YKasaHue gaTtbl akTyarnbHOCTU COOBLLEeHMS.
MoBTOpHas oTnpaeka coobLieHnn B KypHane coobLueHuin.
MoHUTOPUHI pesynbTaTa oTnpaBku cooblieHni B XKypHane coobLeHui.

ABTOMaTM4YecKass OUUCTKa CTeKa COODLLEHUI MO NCTEYEHUN 3aaHHOro Konnyectsa gHen ¢

BO3MOXXHOCTbIO HaCTPOIZKI/I AaTtbl yaaneHuna paHee Co3gaHHbIX COOGLLl,eHI/IIZ.
Bo3moxHoOCTb OoTnpaBKu COO6LU,eHVIIZ B TeXnogaepXky 4yepes rnaBHoOe OKHO CUCTEMbI.

BO3MOXHOCTb OTKIHOYEHUSI OTMPAaBKM COOOLLEHWI B TEXMOOOEPXKKY Yepe3 rnaBHOE OKHO
CcUCTEMBI (mpwn NCnonb30BaHNN B application.properties HaCTPOWKY

ice.supportSender.manualSend.enabled=false).

BO3MOXHOCTb M3MEHEHUS ONTESNTBHOCTH OTO6pa)KeHI/I$I BCMNJbiBarOWKMX yBe,D,OMﬂeHMVI yepes

rpynmny HacTPOEYHbIX NapameTpPoB «[NUTENbHOCTb OTOGPaKEHNS COOBLLEHNINY.

3.6. TlporpamMmMHbIN KOMNOHEHT «buaHec-npoueccol (BPM)»

MporpammHbIN KOMNOHEHT «BbuaHec-npouecchl (BPM-Business Process Management)

npeaHasHayveH A4ns co3naHus, ’MbKo HaCTPOVKU, UHULMMPOBAHUS U aAMUHUCTPUPOBaHMS B13-

Hec-npoLeccoB, cMoaenupoBaHHbix B HoTaunn BPMN 2.0 ¢ nomoLblo BU3yarnbHOro pegakropa ¢

DYHKUMAMMN:

ynpasneHue GusHec-npoLeccamu;

UcrnornHeHne 6U3HeC-NPoLIeCCOoB;

aAMVUHUCTPMPOBaHMEe GU3HEC-NPOLECCOB;

NPYMEeHeHVe anarpamMmm peLleHnin NPUNoXeHus Ans 6usHec-NpoLLeccoB.

MporpamMMHLIN KOMMOHEHT NpegHa3Ha4YeH ans obecrneyeHns NporpamMmMHON NOAAEPXKKN

KOHLIeNLMWN NPOLLECCHOro yrpaBneHusi NyTeM OTpaXkeHUsi B cUCTeMe pearibHbIX GU3Hec-NpoLLeccoB

M aBTOMaTtn3aunmn nx BbINOJNTHEHUA.

B03MOXXHOCTM NPOrpaMMHOro KOMMOHEHTa:!

MogenvpoBaHne Gu3Hec-npoueccoB B dopmarnbHon HoTaumm BPMN 2.0 ¢ nomouybio

BU3yaribHOro pegakTopa (kak BCTPOEHHOro, Tak U BHELUHErO).
Npaduyeckoe npeacTaBneHne mogernen HacTpamBaembix GU3HEC-NPOLECCOB.

NcnonHeHne cobbITUAHON LienoYkn GU3HEeC-NpoLLECCOB B COOTBETCTBUM C HACTPOEHHbLIMU

MoaensiMu.
MOHWUTOPUHT, KOHTPOSb Y aHaNM3 UCNOMHEHUss GU3HEC-NPOLLECCOB.

YHpaBneHme xogoMm n ontuMm3auund 6M3Hec-npou,eccos nytem OUHaMWU4YEeCKOro

nepecTpoeHus Mogenen.
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XpaHeHne nctopumn B otaernbHon 6ase gaHHbIX.

BaaumogencTteue 4epes 6pokep coobieHnn Kafka.

CocTaBnsitoLme NporpaMMHOro KOMMOHEHTa:

CxeMbl NpoOLIECCOB:

HacTpoeHHble B pegaktope BPMN Cxembl MCNONHAEMbIX NPOLECCOB XPaHATCS B MO-
ayne B Buge xml-cpannos (C BO3MOXHOCTbIO 3arpy3kn/Bbirpy3ku);

cxema npouecca npeacrasnseTr cobon yCTaHOBIIEHHYHO MOcneoBaTernbHOCTb OT-
JenbHbIX 3agav;

BbINOSIHEHME B CUCTEME 3arpy>eHHOM CXeMbl Mpouecca OCyLLeCTBNSETCa nocre

npegsapuTenbHOM HAaCTPOMKM CBOMCTB 415 Hee M ee 3agau.

Mpouecchi:

MpoLecchl, KOTOpbIM MpuHaAnexaT 3adadv nornb3oBaTtens, oToGpaxalTcs Ha
dopme npocMoTpa NpoLIECCOB;
BO3MOXKHa HACTPOMKa CMOXHbIX MPOLECCOB, CoAepKaLLMX OANH UMK HECKOSbKO BIIO-

XEHHbIX NpoLeccoB.

3apgauu:

3agaum npouecca MOryT AenerMpoBaTbCs MeXAy Nosb3oBaTensmMm.
[NenernpoBaHune 3aaady BbINOSHAETCS MEHEMKEPOM NpoLiecca.

3agaum, HasHayeHHble Nonb3oBaTento, oTobpaxaloTcs Ha hopMe NpocMoTpa 3aaad
nonb3oBaTens.

B0O3MOXXHOCTb OCTaBNATb KOMMEHTapUIA K HA3HAYEHHON NoNb3oBaTenio 3agade.
Bo3amoXHOCTb noanucaHus garina BroxeHuUs B 0GbekTe NPUNoXeHus Yyepes 3agady
GusHec-npouecca.

Buaobl 3agav:

- [lonb3oBaTernbCckne — BbINOSTHAKTCSA NONb30BaTENSAMU.
-~ CuncTeMHble — BbINOITHATCS CUCTEMOM aBTOMaTUYECKN.

- LlI/IKJ'II/I‘-IHbIe — BbINOJIHAKOTCA C 3aﬂ,aHHOI7I nepnoan4HOCTbIO:

— [NapannenbHble.
— [locnepoBaTenbHble.
— Konu4yecTtBo aTanoB LMKNNYHON 3aga4m onpeaensieTca npu

HacTpoKkKe npouecca.

B0O3MOXHOCTM MO HACTPOMKe 3a4ay 1 NpoLEeCcCoB:

Jlornka O6pa6OTKVI OaHHbIX B 3agavax npoLeccoB:
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- HacTtpauBaeTtcs ¢ nomoubo CKpMNTOBOro fA3bika (Hanpumep, Java Script,
Groovy).
- Tlo3BonsieT HacTpamBaTb M3MEHEHUS CTAaTyCOB OOBEKTOB NPUITOXEHWI (JOKY-

MEHTOB, CI'IpaBOHHVIKOB) B COOTBETCTBUN C UX XKNSHEHHbLIM LUKITOM.

— [Anga nonb3oBaTtenbCKnx 3agaq BO3MOXHA HAaCTpoWKa BM3yarbHbix popm BBoAa/0To0-
paXkeHus aHHbIX, y4acTBYOLWNX B o6paboTke.

— [pwn HacTponke Mogenu npoLecca MOXHO yKa3aTb:

- [Monb3oBaTenen unu rpynnbl NONb3oBaTeNen, OTBETCTBEHHbIX 3a KaXAbl 3Tan
BbINOMHEHNS npoLecca (3agadvy npouecca).
- MakcmanbHy AnNUTENBHOCTL BbINOMHEHNSI NMPOLECCa N KaXgoro U3 ero ata-

nos.
— [pwu BbINOMHEHMM NpoLiecca BO3MOXHO:

-  3MeHnTb OTBETCTBEHHbIX I'IOJ'Ib3OBaTeJ'IeIZ/prI'II'IbI nonb3oBaTenen.

- N3meHuTb paHee yCTaHOBIIEHHYIO ONMUTENTIbHOCTb npouecca 1 Kaxaoro n3 ero
3TanoB.

- AunHamunyeckun nepecTponTb BbiNOJIHAEMbIE MOAeNn npoueccoB, BHE 3aBUCKU-

MOCTM OT HanM4yusi He3aBepLUEHHbIX NMPOLIECCOB.
Cpegacrtea KOHTPOIst MCMOMHEHUS! NPOLECCOB:
— TMosBonsioT cobupaTb U aHanM3npoBaTb CTAaTUCTUYECKYIO NHPOPMALIUIO:
—  Bpemsi BbIMOSTHEHUSI NMPOLIECCOB;

— CTeneHb 3aBepLIEeHHOCTU BbINOJTHEHNA TEKYLLNX NPOLEeCCOB.

— [lpencraBngaT aHaNnUTUYECKyo MHOPMaLUIO MO NCNOSTHEHUIO NPOLLECCOB B rpadu-
yeckomn dpopme.

— [nga npeacrtasneHus HopMaLmm NCNONb3yeTC MEXaHN3M MHA)ONaHeNen.
Y4YaCTHUKKM NPOLIECCOB:

— MeHemxep npouecca — ynpasnsieT CXeMoW U BbIMOTHEHWEM MpoLecca.
— CosgaTenb npouecca — siBMsieTcs aBTOPOM npoLecca.
— WHuumaTtop npouecca — 3anyckaeT Havano npowecca.

—  WcnonHutenb 3agayv — BbINOSHSAET Ha3HaYeHHyto 3afavy npouecca.

CDyHKLI,VII/I nporpaMmmMHOro KOMNOHeHTa:

— YnpaBneHue 6usHec-npoueccamu (n. 3.6.1).
— KoHcTpyupoBaHue cxem n mogenen gaHHbix busHec-npoueccos (n. 3.6.2).
— WcnonHeHune 6usHec-npoueccos (n. 3.6.3).

— AomMuHmucTpupoBaHue npoueccos (n. 3.6.4).
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— KoHcTpynpoBaHue [uarpaMmmbl pelleHuin NpunoxeHns ans 6usHec-npoueccos (.
3.3.53.6.5).

3.6.1. YnpaBneHue 6u3Hec-npoueccamu

YnpasneHve 613Hec-npoLeccamm BKMOYaeT BO3MOXHOCTMU:

Hasuraumm no aepeBy npoueccos. Mo yYMOIn4aH1o Moaynun B HaBuratope OTCoOpTUpPOBaHbI B

andaBUTHOM nopsake.

dunbTpaums B Aepese NpoLEeCcCoB.

MpocmoTpa Moaynew, rpynn 1 NPoLEeccoB B BUAe AepeBa.
Mowucka npoLeccos:

— [lo HanmeHoBaHMIO;
— [lo 3Ha4yeHno NnepeMeHHON KOHTEKCTa npoLiecca;

— [lo nepemMeHHbIM 3aga4ym npoLecca.
MpocmoTpa n3bpaHHbIX NPOLLECCOB.
Co3paHusa 1 pegakTupoBaHna nNpoecca.
KonnpoBaHue npouecca.
3agaHnsa OCHOBHbIX CBOWCTB npoLecca:
— Mogayns, rpynna, ngeHtudmnkarop, otobpaxaemoe nvs.

HacTpolikn KoHTeKkcTa npouecca — Bbibop 3apaHee NoaroToBlEHHOro KOHTEKCTHOro 0GbekTa

NpUNoXeHus.

HacTtpornka ob6bekTa npouecca — Bbibop aTpnbyTa KOHTEKCTHOTO OOBEKTA MPUITOXKEHUSA C

Tunom Ccblnka.

OTKpbITME KOHTEKCTa B OTAEenbHOW BKknagke Gpaysepa, Npu HaxaTum Ha HaMMeHOBaHWe

KOHTEKCTa npouecca.
HacTponkn npouecca B BU3yarnbHOM Mofenepe:
— Bo3moxHOCTb NpuMeHeHns BPOKEPOB ANSA NOMYyYEHUS U OTNPaBKN COOBLLEHNIA.
HacTponkn npouecca ckpuntom (6e3 mogenepa).
lMpocmoTpa BEPCUOHHOCTM Npouecca.
CoxpaHeHus, nybnnkaumm npoLiecca.
KonnpoBaHusi npouecca Bmecte ¢ Ol KoHTeKcTa.
3anycka npouecca.

JkcnopTa 1 MMnopTa cxem npotiecca.
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e YpaneHus npouecca (Co Bcemu CBA3aHHbIMM 3a4avammn 1 UCTOPUEN 3anycka).
e Banupgauusa coxpaHsiemoro n ny6nmkyemoro npouecca.
e 3anyck cumynsiLMm TOKEHOB 4SS NPOBEPKM NOrMKK paboTkl BM3Hec-npouecca.

° 3aI'IyCK nepexkoMmnunaunn Bcex CKpUnToB, UCMNOJb3yeMbIX B 6M3Hec-npou,eccax.

3.6.2. KoHcTpympoBaHMe cxeM W Mopenenm AaHHbIX OusHec-
npoueccoB

KoHcTpympoBaHue cxeM u mogenen gaHHbIX G1u3Hec-NpoLeccoB BKIIOYaET cneayowne
dyHKUMM:

e HacTtpoWnka npoLeccos.
o CosgaHne BPMN-cxembl npouecca BO BCTPOEHHOM pPeaaKkTope:

— Hactponka tnnos anemeHtoB BPMN-cxembl npouecca.

— 3anonHeHve CBOWCTB 3/IEMEHTOB MnpoLlecca:

-  WpeHntndukatop, HammeHoBaHne, OTBeTCTBEHHbLIN, [lonb3oBaTtenu-kaHau-
aatol, [pynnbl-kaHangaTel, Cpok ncnonHeHus, Oata HabniogeHus, Mpruopu-
TeT, ®opmat ckpunta, Tun ckpunta, CkpunTt, Tun nepexoda, BeipaxkeHue,
WaeHTudumkatop npouecca, lNonb3oBatenbckoe HaMMeHoBaHMeE npoLecca,

- Hactponka napameTtpoB cnywaTtenen (Cnywartenb BbINONHEeHUd, Tun cobbl-
Tma, Tun cnywatena (Java-knacc, BblpaXeHwe, BblpaXeHwe peneraTta,
ckpunT), BHegpeHne nonen, JlokanbHoe.

- Hactporika napameTtpor Beoa/BriBog,.

— ABTOMaTuyeckoe 3anornHeHue nonen Moayns n Npynna. NpoucxoauTt, ecnn y
nonb3oBaTend NnpeaBapuTenbHO OTKPbLIT Kakon-nubo 6usHec npouecc. MNpu co-
34aHuKn HoBOro BusHec-npouecca nona Moayne u pynna 3anonHaTca TeMu

Xe 3Ha4YeHNAMMU, YTO Y TEKYLLEro OTKPbITOro 6|/|3Hec-npou,ecca.

— ABTOMaTU4ecKkoe 3anonHeHne ceBoncTe MiaeHTudukatop, HaumeHoBaHue nonb3oBa-
TenbCKOW 3afaun nocne Bbibopa opMbl peaakTUpOBaHUS.
— [loBTOpPHbIN BbI30OB paHee BbIGpaHHON hOopMbl pefakTUpOoBaHUS ANS Nosfib3oBaTenb-

CKou 3agaun.
e [lepexoa n3 mogenepa npowecca B NognpoLecc no KIuky.
e CosgaHvne BPMN-cxeMbl npoLuecca B CTOPOHHEM peaaKkTope.
e CosgaHne BPMN-cxembl npouecca B Bu3yanoHom pegakrope Camunda Modeller:

— 3apaHwue cBolcTB anemeHToB Anst BPMN-cxembl.
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— CoxpaHeHune cxembl B hain ¢ pacumpeHmem *.bpmn.

— CosgaHne HOBOWM 3anMMcK U coXpaHeHne ee B pedaktope pouecchl NpUnoXxeHust.

— 3arpyska B co3gaHHyto 3anncb BPMN-cxembl npouecca.

— 3arpyska u Bbirpyska BPMN-cxembl npouecca.

— 3arpyska BPMN-cxeMbl npoLecca BbINOMHAETCA B COXPaHEHHYIO 3annchb onucaTens
npouecca.

— [pocmoTp 1 pegakTupoBaHue 3arpyxeHHo BPMN-cxembl.

— PepaktuposaHne BPMN-cxemsbl.

— 3arpyska HoBou Bepcun BPMN-cxembl npouecca.

— Bbirpyska BPMN-cxembl npouecca B dann.

— HacTtponka gopm 1 nepemMeHHbIX npoLecca.

— Co3gaHne KOHTEKCTHOrO 00bekTa NPUIOXEHMS.

— ABTOMaTMyeckoe chopmupoBaHue hopMbl pegakTMpoBaHMsa 3agaym npouecca.

e [lpoCcMOTP AOOMOMHUTENBHOM WHGOPMaUMM Ha Auarpammax 4vepes cneumasnbHble

KOM6I/IH8LI,I/IVI KrinaBuLu (HaJ'II/I‘-IVIe BXOOHbIX-BbIBOOHbIX NEepeMeEHHbIX, cnyLuaTene|7| n T.Ll,.):

— Alt +Y — oToGpaxeHne OCHOBHbIX 3JIEMEHTOB;
— Alt + T — oToOpaxeHne TpaH3aKLU1i U NPUOPUTETOB;

— Alt + X — oToGpaxeHne MaeHTUPNKaTOPOB SNIEMEHTOB U T.4.
o [lybnukaumsa npouecca:

— [y6bnukauunsa HOBOro npouecca.

— [y6nukaumsa HoBoOWM BepcumM npolecca.

— [MpocmoTp nepeyHsa onybrMkoBaHHbIX BEPCUIN npouecca.

— BbinonHeHne npoBepok Npu coxpaHeHnn npoLecca NPUNoXeHns:

— [lpoBepka HaNN4Ms B KOHTEKCTOM OBbEKTE NPUNOXEHNs (OOPMbl pegakTUpoBaHus C
naeHTNMKaTopoM Nosib3oBaTeNbCKOM 3a4a4vm B npoLecce.

— [lpoBepka 3anonHeHNs HAMMEHOBaHNSA NepeMeHHon Ansa anemeHta CobbiTne-ycno-
BUE.

— [lpoBepka NpMMEHEHUS B BbIpaXXeHMAX NpoLiecca NpurnoxeHus atpnbyTos, KOTOpble
€CTb B KOHTEKCTHOM OOBbEKTE NPUNOXKEHUS.

— [lpoBepka Ha HanuuMe BbLIXOOQHOrO MOTOKA Y 3NIEMEHTOB Mpouecca MNpPUOXeHUs,
kpome anemeHTa KoHeuyHoe cobbitne (End Event).

— [lpoBepka Ha KONMYECTBO BXOASLLMX U UCXOASALLMX MOTOKOB AN W03a «Un/unm»
(Mckntovarowmn wino3 (aKkcknioameHbln, Exclusive Gateway), «umnu/unu» — BbIGOp
TOSMbKO OLHOro NyTH).

— [poBepka Ha BkntoveHne dnara ACMHXPOHHOE BO30OHOBEHNE — NOCIe Ans  ane-

MeHTOB Pacxoasuascs passunka v LLUnwo3s «M».
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lMpoBepka Ha 3anofnHeHWe NOTOoKa N0 YMOMYaHUo ANg wni3a «unu/unmx» (Ucknoya-
IOLWMIA W03 (9KCKNo3mBHbIN, Exclusive Gateway), «unu/vinny» — BbIGOP TONBKO 0A-
HOro NyTK).

lMpoBepka Ha HanmMuue BKAOYEHHOTO NpM3Haka ACWHXPOHHO MOcCne B MoNb30Ba-
TENbCKOW 3aga4ve unm cobbITUKN C NONTy4YEHUEM COODLLEHMS.

lMpoBepka Ha HanNn4ne BXO4HOro NOTOKA Y 9N1IEMEHTOB NpoLecca NPUIoXeHWs1, Kpome
anemeHTa CtaptoBoe cobbiTne (Start Event).

lMpoBepka Ha HanuuMe BKOYEHHOro npuaHaka ACUHXPOHHO MOCne B CBOMCTBAX
nonb3oBaTenbCKOM 3a4ayu.

lMpoBepka Ha KOPPEKTHOCTb 3anonHeHns nons OTBETCTBEHHbIN B CBOMCTBAX MOSb30-
BaTeNbCKOWN 3agaun.

lMpoBepka HaNU4Msi B NPOLLECCE HECKONbKMX NOAPSA 3aday, Ha3HAYEHHbIX HA OOHOrO
N TOrO e Norib3oBaTens.

lMpoBepka HaNMUUS rpaHNYHbIX HE NPEPbLIBAOLLNX COOLITUIA-YCITOBUIA.

lMpoBepka HaNMUNA HAMMEHOBAHNA OIS KaX40ro anemMeHTa CxemMbl npouecca.
lMpoBepka onpefeneHns BXOASALIMX NEePEMEHHbIX NPU Bbi30BE BHELLUHErO Noanpo-
uecca (call activity).

lMpoBepka Ha KONMYECTBO BXOASALLUMX MOTOKOB ANsl BCEX 3aaad/Lino30B/cobbiTui,
KpOMe LUMN3a «UNnU/mnmn».

lMpoBepka Ha KONMMYECTBO MUCXOAALLMX MOTOKOB ANS BCEX 3a4au/Luno30B/cobbiTun,
KpoOME LUSH03a «Unn/nnmns».

lMpoBepka Ha Hanu4ne B NpoLiecce Lurkna, KoTopbl Bo3BpallaeTca B w3 "N".
MpoBepka Ha Hannuyme BHeLLHero nognpouecca (call activity), ona koToporo He onpe-

AeneHbl UCXOAsALLME NEePEMEHHbIE.

e Banupauusa B nonb3oBaTenbCKMX 3aAadyax npouecca ¢ NoMOLLbIH CLEHapUS.

3.6.3. WcnonHeHune Gu3Hec-npoueccos

[na ncnonHeHus npoueccos obecneymBatoTCs cneayouime BO3MOXHOCTU.

3anyck npouecca (nocnegHen nnu BbIGpaHHON BepCUK).

MpocMOoTp NepeyHs 3anyLLeHHbIX NPOLIECCOB.

Has3Ha4yeHune 3aga4y nonb3oBaTensam.

McnonHeHne 3agayn norib3oBaTefieM, BKAOYas BO3MOXHOCTb NnpoCcMOTpa MUCMNONMTHEHHbIX

3afgavd.

SaBepmeHme MCNOJIHEHUA Npouecca, C BO3MOXHOCTbIO MPOCMOTpPa NnepeYvyHd 3aBepLUEHHbIX

npoueccos.
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MN3meHeHne 3HayeHus nepemMeHHbIX KOHTEKCTa npouecca.

MognucaHme BnoxeHun busHec-npolecca.

3.6.3.1. Ha3HauyeHue 3agay nonb3oBaTensam

I'Ile Ha3Ha4eHWn 3agad nosnb3oBaTensam obecneymBaloTCs cnepyroume BO3SMOXHOCTU:

ABTOMaTUYECKOE HasHavyeHWe 3ajauun nonb3oBaTento (Yepe3 Hactporiky BPMN-cxembl

Assignee — OTBETCTBEHHbIN) — UCMOMHUTESb 3aa4u.

HacTpoiika BO3MOXHOCTU WCMOMHATL WM HasHayaTb 3agadvy OOHOMY M TOMY e

noJsib3oBaTesto:

— 3anonHeHbl nons OTBeTCTBEHHbIW, [onb3oBaTenu-kananaathl, [pynnbl-kaHanaaThI,
OTBETCTBEHHbIN MOXET Kak UCNOMHATb, Tak U Ha3Ha4yaTb 3aaady nonb3oBaTensm u3

KaHOnOaToB.

HacTpolika BO3MOXXHOCTW Ha3HadaTb 3adady Ons UCMonHeHus ceGe 13 cnucka 3agayv Ha

MCNOJNTHEeHUN, eCrnn Tbl BXOOULLb B CIMUCOK:
— [llonb3oBaTtenu-kaHamnaaThl, rpyI'II'IbI-KaHD,I/I,EI,aTbI.
npOCMOTp nepevHsa 3agad, AOCTYynNHbIX ANld MCNONMHEeHNA Nonb3oBaTesito.

3apaun, JoCTynHble MO CNMCKy nonb3oBaTenen no Hactpovke BPMN-cxembl Candidate

Users.

3apaun, JoCTynHble MO CrnMcKy nonb3oBaTenen no Hactpomke BPMN-cxembl Candidate

Groups (B T.4. ANgA BCex nonb3oBaTenen no Hactpomnke "*").

B3gaTtve 3agaym Ha ncnonHeHue.

lMNepeHa3Ha4vyeHne 3agayun Ha OPYyroro UCNOSIHUTENS.

BbI6op HECKOMNBKMX 3a4a4 U Ha3HavYeHWe NepeyHto Nonb3oBaTenen.
IMpocMOTp nepeyHa 3agay, HasHayeHHbIX NoNb30BaTenio.

OTnpasrieHne yBeAOMIIEHNS TOMbKO MHULMATOPY GU3HeC-NpoLecca, eCnv ero posb ykasaHa

B none pynnbl-kaHanaaThbl.

O6paboTka ogHOBpeMEHHON paboTbl C OOHOW MOMb30BaTESNLCKON 3agadvyen Ans O4HOro u

HEeCKOmnbKUX rnorb3oBaTenemn.

3.6.4. AAOMMHUCTpUpOBaHMe BM3Hec-npoLeccoB

B0O3MOXHOCTb aAMUHUCTPUPOBAHMS BM3HEC-NPOLIECCOB BKIOYAET:

yl'lpaBJ'IeHI/Ie NCMNOoJIHEHNEM NpPOoLIeCCOB.

MpocMOTp NepeyHst aKTUBHbLIX 3K3eMMIISIPOB MPOLECCOB.
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e [1poCMOTp NEpeYHsi aKTUBHbLIX IK3EMMMAPOB 3a4au.

e [pocmoTp UCTOpMM 3anycka NpPoLEeCcCoB.

3.6.4.1. YnpaBneHue ucnosiHeHUeM NpoLeccoB

B yactu ynpaBneHusi UICNOMHEHNEM NPOLLECCOB NMPOrpaMMHbIA KOMMNOHEHT No3BonsieT

OCyLWeCTBNATb:

e [lepexon u3 opMbl 3a4aymn Nonb3oBaTens K OkKHY MHCTaHca GU3Hec-npouecca, KOTOopbIN

nopoaun aTy 3agauvy.
e [1ns aKTUBHbIX 9K3EMMMNSAPOB MNPOLIECCOB:

— MOnCKa MHCTaHCOB NPOLECCOB 1 3aay N0 3HAYEHMIO MEPEMEHHOWN KOHTEKCTA;

— BO3MOXHOCTb CKPbITb Nonsa Anst 6bICTpOro nomMcka MHCTaHCOB NPOLLECCOB MO 3Haye-
HWUIO NEePEeMEHHON KOHTEKCTA;

— MPWUOCTaAHOBKW UCMOSHEHMS 3K3eMNnApa npoLuecca;

— OCTaHOBKM UCMOSHEHMA 3K3eMMnsipa npouecca NpyM HanuymMn y nonb3oBaTtens npas
Ha yaaneHne 3K3eMnnspoB NpoLeCcCoB.;

— MUrpaumm aK3emnnsipa npouecca Mmexagy Bepcusmm npoLecca;

— Murpaumm ¢ o6HOBNEHNEM TPUITEPOB;

— murpaumm 6e3 o6HOBNEHNSA TPUITEPOB;

— Murpaums aksemnnspa npouecca ¢ BbiIbpaHHOro yana;

— BO3MOXHOCTb YKa3blBaTb HEOOXOAMMOCTb OOHOBIIEHUSA KOHTEKCTHbIX MEPEeMEHHbIX

npu NOAroTOBKE MpoLiecca K MUurpaLmm.
e B uacTu nctopum 3anycka npoLeccos:

— BO306OHOBMEHNS NCMONTHEHUS NPUOCTAHOBJIEHHOIO 3K3eMmnsiApa npouecca,
— yAaneHua 3aBepLUeHHOro aKk3emmnrdpa npouecca;

— yQaneHusi OCTaHOBIIEHHOIO 3K3eMMsipa npoLecca.
e [1nA Bcex akTMBHbIX 3a4au:

— NOUCK NMHCTaAHCOB MnpoLeccoB 1 3aaad no 3Ha4eHuro nepemeHHon KOHTEKCTa,

— Ha3Ha4eHune 3agady nonb3oBaTtendaMm, 3apermcTpupoBaHHbIM B CUCTEME.

3.6.4.2. TpocMmoTp nepeyvyHs aKTUBHbIX IK3eMMMAPOB NPOLECcCoB

B 4yactn npocmoTpa nHopmaummn o6 ak3emnnsape npouecca NporpaMMHbIN KOMIOHEHT

no3BONIAET OCYLLEeCTBIATb:

e [IPOCMOTP nNepeyHsa akKTUBHbIX 3ada\;
e [IPOCMOTpP 3Ha4YeHUa nepeMeHHbIX npouecca n X usSMeHeHune,

e MPOCMOTP AMarpamMmbl GU3HEC-NPOLIECCa;

84


https://confluence.bftcom.com/pages/viewpage.action?pageId=88803619
https://confluence.bftcom.com/pages/viewpage.action?pageId=89523302

MPOCMOTP MEepPeYHsi CUCTEMHbIX 3aaav;
MPOCMOTP NEepeYHsi 3a4a4-CEPBUCOB;
MPOCMOTP MepPeYHsi NoANPOLIECCOB;

MPOCMOTP MepeyYHst NPOoMAEHHbIX 3TanoB npouecca. CAUCOK 3HaYeHUn NepeMeHHbIX
KOHTEKCTa 3anpaluMBaeTcsl TONMbKO OAMH pa3, a Takke MaKCcMMarbHOe KONM4YecTBO

3anpalmBaembix nepeMeHHbIx orpaHmyed 10.000 cTpok.
CosgaHue n otnpasky coobLieHns B GusHec-npouecc.

OTKkpblTME Auarpammbl 3anyleHHOW Bepcum BusHec-npouecca B OTAENbHOW BKragke
Opaysepa.
MpocmoTtp URL ¢ naeHTncrkatopomM ak3emnnspa npocmMaTpmusaemoro npotecca.

BeinonHate nepexoa B Camunda Cockpit/Excamad ¢ dopmbl npocmoTpa uHdopmaumm oo

aK3emMnndpe npoiuecca.

3.6.4.3. [lpocMoTp ncrtopmum 3anyckKka npoLeccosn
B0o3MOXXHOCTb MPOCMOTpa MCTOpUK 3anycka BM3HEeC-NPOLECCOB:

3Ha4YeHUsi NepeMeHHbIX NPOLECcCa;
nepeyeHb NPONAEeHHbIX 3TarnoB npoLecca;

BO306HOBMNEHNE npoLueccoB C COCTOAHMEM «OcTaHoBNeHO BHelWwHe» nnu «OcTaHOBNEHO

BHYTPEHHEY.

3.6.4.4. [pocMOTp NnepeyHs aKTUBHbIX IK3eMNJIAPOB npouecca
npu OTCYTCTBMM UCTOPUYECKUX AaHHbIX Camunda

B yacTtu npocmoTpa nHopmaumm 0b ak3emnisipe npouecca NporpamMmMHbIA KOMMOHEHT

No3BOJIAET OCYLLUECTBIIATb MPOCMOTP:

nepeyHsi akTUBHbIX 3aay;
3Ha4YeHUs NepPEMEHHbIX NpoLuecca U X U3MEHEHWE;
anarpammbl GusHec-npolecca;

nepeyHst CUCTEMHbIX 3adau;

nepeyHs 3agayv-cepBuUCOB;

nepeyHs NoanpoLEeccos;

nepeyvHsi NPoMAEHHbIX 3TanoB npoLlecca.

3.6.4.5. [pocMoOTp CTaTUCTUKN BCEX ONYyOSIMKOBaHHbLIX BEpPCUM
Ou3Hec-npoueccos
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B yactu npocmMoTpa I/IH(bOpMaLI,VII/I O CTaTUCTUKe 6|/|3Hec-npou,ecca I'IpOFpaMMHbIIZ KOMMNO-

HEHT NO3BOJIAET OCYLLEeCTBIATbL NPOCMOTP:

e VHdopMaLMK NO AeNCTBYOLWMUM, NPUOCTAHOBIEHHLIM, 3aBEPLLEHHBIM 3K3eMMNsipaM;
e MHMOPMALMIO NO MHUUAEHTAM;

e [IpOLEeHTHOEe COOTHOLWIEHNE Sd)Ct)eKTI/IBHOCTI/I BepCI/lf/'I npoueccos.

3.6.4.6. YnpaBrneHue MHUUAEHTaAMMU

B yactu ynpaBneHusi HUMaeHTamm 6u3Hec-npoLeccoB yHKLUM NO3BOMSOT:

° PeFVICTpVIpOBaTb NHUMNOEHTHI. npl/l BO3HUKHOBEHUN NHUWMOEHTOB AaHHbl€ O HUX COXPaHAKTCA

B Tabnuue. JaHHas Tabnuua no3BonserT:

MOHUTOPUTb OLLMGKM, BO3HMKAIOLLME NPU paboTe 3anyLLeHHbIX 3K3eMMIIsiPOoB NpoLiec-
COB;

— npocmaTtpuBaTb AeTanbHyr MHopmaLmio 06 MHUMAEHTE;

— paspeluaTb UHUNOEHTHI;

— ydansatb OWKNBOYHbIE 3K3EMMNIISAPbI NPOLIECCOB.
e [lepesanyckaTb 3K3eMNspbl NPOLLECCOB.
e YpaanaTtb ak3emnnisipbl NpoOLEeCcCcoB.
e dopmmpoBaTb OTHET MO UHLUMAEHTaM B popmaTe XIsx.

e BuinonHaTtb nepexoa B Camunda Cockpit/Excamad ¢ doopmbl npocmoTpa nHdopmauun ob

NHUUOEHTE.

3.6.5. [MpumeHeHue gnarpamMm peLueHUN NPUNOoXeHUsa Ansa ousHec-
npoueccos

B yacTi npumeHeHus1 guarpamm peLleHuin NPUNoXeHUs NPorpaMMHbIA KOMMOHEHT NO3BO-

N4eT BbINONMHATbL:

e HacTtpoiky onucatenen gnarpamm.

e Co3gaHve anarpaMMbl peLLEHU NPUNOXKEHNS.

3.6.5.1. HacTtpowuka onucateneun guarpamMmm

e BO3MOXHOCTb YKa3blBaTb OCHOBHbIE CBOWCTBA anarpamMmmbl:

MoayIb;
—  YHUKarnbHbINA KOY guarpammbl;
— oTobpaxxaemoe ums;

—  rpynna;

— nocrnegHdqa OI'Iy6J'IVIKOBaHHaFI Bepcus;
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— OnucaHue;

— rpadunyeckumn pegakTop, NO3BONAOLWMIA MOLENMPOBATL CXEMbI AMarpamMmbl;
— nepeveHb onybrmMKOBaHHbIX BEPCUIA onucaTens npoLecca;

— nons;

— oTobGpaxaemoe nms.
e B03MOXHOCTb NpOCMOTpa nocneaHen onybrMKoBaHHOW BEPCUMUN AMarpaMmmbl:

— rpadmyeckoe NpeacTaBneHre cxeMbl onnucaTenst anarpaMmmMbl BbiIGpaHHOM BepCUM;
— xml-npeacTaBneHne cxembl guarpaMmmei;

— dopma cnucka gunarpamm.
e B03MOXHOCTb BbINONHATL AENCTBUSA C AMarpaMmon:

—  9KCMOPT CXeMb!;

— pobaBneHve anarpaMmbl;

— yhaneHve guarpammbi;

— chunbTpauus guarpamm;

— MOWUCK gnarpammbl;

— COXpaHeHWe guarpammbl;

— nybnukauus anarpaMmbi;

— MPOCMOTP BEPCUMU Anarpammbi.

e BO3MOXHOCTb U3MEHEHUST onncaTens aunarpamMmbil:

—  W3MEHEeHVe CXeMmbl auarpaMmbi:

— B rpadm4eckoM pefakTope unu sarpyska HoBON BEPCUUN CXEMbI;
— 3arpyska CxeMbl AuarpaMmMbl C MalLVHbl NONb30BaTeNs;

— BbIrpy3ka CXeMbl AvarpamMmmbl Ha MalLWHY Nosib3oBaTerns;

— KonupoBaHwme anarpamMmmbl.

3.6.5.2. CospaHue guarpamMmbl pelleHUn NPUNoXxXeHus

e B03MOXHOCTb HACTPOWMKM TUIMOB 3NIEMEHTOB CXEMbI AVarpamMmeil.
e HacTtpoiika cBa3en mexay anemMeHTaMmu cXeMbl AnarpaMmmbl.
o CBoNCTBa 9M1EMEHTOB AnarpaMmmeil:
— CaowcrtBa anemeHTa PelueHue.
e WpeHntudukartop BA.
e OTobpaxaemoe umsi.
e [lonuTtunka obpalleHus.

e BxopgHble gaHHble:
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— BbIGOP TMNa BXOOHbIX AaHHbIX;
— pobGaBneHne HOBbIX BXOAHbLIX JaHHbIX;

— yhaneHue BXOOHbIX AaHHbIX.
e BbIxogHble AaHHbIE:

—  BbIGOP TMNA BbIXOAHBIX AaHHBbIX;
— pobGaBrneHue HOBbIX BbIXOAHbIX AaHHbIX;

— yAaaneHune BbIXOOHbIX OaHHbIX.

e KommeHTapun.

3.7. Ot4yeTbl CTmMyncodT

MporpaMMHbIi KOMMNOHEHT obecrneyrBaeT BO3MOXHOCTU CO34aHWUsi OTYETHbIX hopm Ans

NPUNOXeHUN, co3gaBaemMblx Ha 6ase «BPT.MnaTtdopmbl».
MporpaMMHbI KOMMOHEHT NPEAOCTaBAET BO3MOXHOCTU:
e [lonyyaTb AaHHblE N3 OOBEKTOB NPUITOXEHMI 63 NCNOMNBb30BaHNSA CKPUMTOB.

e 3a cuyéT bonbLoro yHKUMoHana nporpaMmmbl Stimulsoft:

BbIBOANTb HECKOJBKO 3anncen o6beKkToB NPUNOXEeHUA,

dmnbTpoBaTb 3anuncu;

COpTMPOBAaThL 3anncu No BO3pacTaHnio/No yobiBaHMIO;

rpynnMpoBaTth 3anucu.
e lcnonb3oBaTb 4ONONHUTENbHbIE NApamMeTpbl ANS NOCTPOEHMS OoTyeTa.

e BbInonHATE NpeanpocmoTp oTyeTa BO BpeMs hopMMpoBaHUus WwabnoHa oTyeTa.
o Co3gaHnga nepemeHHbIX B WabnoHe oTyeTa.

¢ HanucaHnna SQL-3anpocos.

e /cnonb3oBaHWs BCTPOEHHbIX CEKLNNA.

e [lob6aBneHunsa nonb3oBaTeNbCKMX LWPUEPTOB.

e BbINonHATbL akcnopT oTtyeTa B hopmatax .xIs n .ods — Ha ocHoBe .xIsx (onunoHanbHo), .odt

Ha ocHoBe .docx (onuMoHansLHO).

3.8. OTyeTtbl BIRT

B «b®T.Mnatdopme» wabnoHunsatop BIRT nossonser cos3gasaTb WabMOHbI OTYETOB C

¢dopmatom BIRT u siBngetca otaenbHbIM Moaynem. [NporpaMMHbIA KOMIOHEHT NO3BONAET:

e CosgaBaTb OTYEThI pa3nuyHbIX popmatos, Bkntodas PDF, HTML, Excel, CSV u gpyrue.
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e CosgaBaTtb OT4YETHI O€3 FJ'Iy6OKI/IX TEXHWUYECKMX 3HaAHWUI 6naro;:|,ap;| MHTYUTUBHO MOHATHOMY

NHTEpdeNncy.
e Jlerko BcTpamBatbCs B Java-npunoxeHusi (MHTerpuposaH ¢ Java).
e [logaoepxuBaTtb pasfnnyHble MCTOYHWUKN OAHHbIX.
e CosgaBaTb CNOXHbIE OTYETHI C Auarpammamu, Tabnuuamm n rpadgukamm.

e Wcnonb3oBaTb nnarnHbl, API, BIRT gns pacwmpeHna u aganTMpoBaHUsA Nog KOHKPEeTHbIe

3agaun.

o BbinonHATb 3kcnopT oTyeTa B hopmaTtax .xIs 1 .0ds — Ha ocHoBe .xIsx (onumoHanbHo), .odt

Ha ocHoBe .docx (OnuMOoHanbHO).

3.9. TMporpaMMHbIN KOMMNOHEHT «BuaxeTtbI»

MporpaMMHbIi KOMNOHEHT NPEACTABEHMS aHaNMUTUYECKUX AaHHbIX NPeAHasHa4YeH ans
MOMeHTarnbHOro nepeeoga 6onbnx 06bemMoB HeobpaboTaHHOM MHGOPMALIMM B OCMbICIIEHHYHO,
yOoGHY0 ANns BOCnpuaTUsS (OOpMy B BUAE aHaANUTUYECKUX NpeacTaBrneHnii — paboyer naHenm Bu-
[IKETOB.

PabGouvasi naHenb — NpeacTaBnsieT cobol CTpaHWLLy C HACTPOEHHbLIM MO TpeGoBaHUSIM NOsb-
3oBaTens HAbopPOM BUMKETOB, a B PEXUME aAMUHUCTPATOpa Ha NaHenun A0CTYMNHbl BCE MHCTPY-

MEHTbI Mo UX HaCTpOIZKeZ CMNCOK BCEX TUNOB BNAKeTOB, NCTOYHMKOB AaHHbIX 1 NapaMeTpoOB.

o OTcnexuBaHne cocTosiHus paboyen naHenu:

— YepHoBUK.
— Ony6nukoBaHa.
— Pepaktupyetcsa.
—  Apxus.
e PaboTta ¢ ncTouHMKkamn gaHHbIX paboyen naHenu:
— SqlSource (SQL-3anpoc);
— AppObjSource (O6beKT NPUNOXeHUS);

— LazyAppObjSource (O6bekT npunoxeHus (6e3 Boibopkn));

— ScriptSource (Ckpwvn).
e Vcnonb3oBaHue napameTpoB A5 punbTpaunm aHHbIX:

— bynesckun.

— CTpOKOBBIWA.

— Leno4ncneHHbIn.

—  [ONWHHBIN LENOYUCTEHHbIN.

— [decaTn4HbIn.
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— [Hara.

— [aTta co BpeMeHeM.
- GUID.

— Cecbinika.

— Ccblnka Ha CMCTEMHbIN OOBbEKT.
e OToOpaxeHne AaHHbIX NUCTOYHNKOB C MOMOLLIbIO BUOXKETOB:

— [ucTtorpamma;

— [opusoHTanbHas ructorpamma;

— [Hwarpamma pa3sbpoca;

— [OpeBoBugHas gnarpamma;

—  JlnHenHbIR;

— Tupor;

— [llongapHas gnarpamma;

—  [loH4uK;

— [ly3blpbKOBLIN;

— Papap;

— SpeedometerWidget (CnngomeTp);

— GanttWidget (Qnarpamma NaHTa);

— BpmWidget (3agaun BPM);

— BpmButtonWidget (3anyck BPM-npouecca);
— ImageWidget (UN306paxeHue);

— CalendarWidget (Kanengapb);

— KaneHgapb cobbiTui;

— MapWidget (KapTta co ctatuctumkon);
— ObjCardWidget (KapTouka obbekTa);
— TabsWidget (KoHTenHep);

— ProgressWidget ([Nonoca nporpecca);
— EmptyWidget (MycTon);

— DashboardWrapWidget (Paboyas naHenb);
— TimelineWidget (Pacnucanue);

— BlockWidget (Cnucok kapTouyek);

—  Yek-nucr;

— TableWidget (Tabnuua OI);

— TextWidget (TekcrT);

— TrendWidget (TpeHp);

— ClockWidget (Yachbl).
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o CosgaHue nanutp.

e YnpaBneHune 6nbnmuoTexkon BUOKETOB;
e HacTtpo#nka pasmeLleHus;

e HacTtponka cnoes 1 AeNCTBUN;

e HacTtpoWka nereHgbi;

° VlCTOpVIFI N3MEHEHUI C BO3MOXXHOCTbIO OTKaTa.

3.10. NMporpaMMHbIN KOMNOHEHT «MHOrothyHKLUMOHANbHbLIW
KOMMOHEHT AnA paboTbl ¢ TaGNMNMYHbIMU AaHHLIMN

Mo ymon4yaHuio B nporpaMmMHOM Kommriekce « ba3oBbin coctaB nnaTgopmbl» MCNOMb3Y-

IOTCS1 KOMMOHEHTLI BUGNMoTekn Ant.Design, B TOM uncrne ang otobpaxeHus Tabnuu.

MporpamMMHbIN KOMNOHEHT « MHOroyHKUMOHANbHbLIA KOMMOHEHT ANga paboTbl ¢ Tabnnu-
HbIMW AaHHbIMUY o6ecneynBaeT BO3MOXHOCTb HACTpOKKkn popmbl cnucka Buga AG Grid ansa obb-

€KTa NpunoxXxeHuma n paclunpaeT 0asoBble BO3MOXXHOCTH, ,D,OGGBJ'IFIFI beHKLI,VIOHaJ'IZ

e IPYNNUPOBKN AAHHbIX;
e MpUMeHeHus 6oMbLOoro Habopa BCTPOEHHbIX PUNBbTPOB;
e CO34aHMSA COBCTBEHHbIX PEOAKTOPOB AYEEK,;
e  CMNOXHOW COPTUPOBKM BonbLUMx 6a3 JaHHbIX;
e COPTUPOBKM MO HECKONBKUM KOFTOHKaM;
o OBHOBNEHUSA OAHHbBIX B PEXUME pPeanbHOro BpEMEHMU;
e  CKpOIM C MNOArpPYy3KOW AaHHbIX BMECTO NarMHauum;
e aBTONOAOOP LUMPUHBI KOMOHOK;
o 0b6beauHeHne A4eek C OANHAKOBLIMU 3HAYEHUAMM.
Bonee getanbHO NporpaMMHbIA KOMAOHEHT 0becrneymBaeT Takke:
e aBTOMNOAOOP LUMPUHBI KONOHKW;
e aBTOMNOAOOP LUMPUHBI BCEX KOMOHOK;
e aBTONOABGOpP LLUMPUHBLI BCEX KONIOHOK BO BCEX Tabnuuax;
e 3aKperreHue KOroHOK crieBa/cnpasa;
e BO3MOXHOCTb BblpaBHMBaHUSA Ha oOpMe Cnmncka 3HadeHu nonen 3anucen:

— O ropn3oHTanm,

— MO BepTUKanwu,

e 0bbeauHEeHWe OOMHAKOBbLIX 3HAYEHWUI;
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nokasblBaTb UTOMM MO BCEM KONMOHKaM;
rPYNNMPOBKM MO KOJOHKE;
pasfgeneHne aKkpaHa Ha CrMcoYHy hopMy U DOpMy peaakTMPOBaHUS;

HacTpolka OTOGpaXKeHUsi KOMOHOK Ha (hopMe Crucka vepes nepeTackMBaHMe KONMOHOK B

NnoNb30BaTeNbCKOM MEHIO € nomoLlbto drag and drop;

rpynnmpoBaTtb KOJMTOHKKX nNo4 OOHUM 3arojioBKOM 1 3agaBaTb HaMMeHOBaHMe rpynne KOJIOHOK

Ha doopme cnuncka;

pac4yeT HECKOJIbKMX UTOroB Mo KOJMMOHKaM OAHOBpPEeMEeHHO B KOHTEKCTHOM MEHIo cron6bua

OpMbI CMINCKA;

HacTpoVika BU3yanbHOro 0TOOpaXKeHNs1 YepeayoLLMXCS CTPOK;

coxpaHeHue npounnsa puneTpa;

BKITHOYEHME/OTKINI0YEHNE BUOMMOCTM BCEX KONTIOHOK, KPOME KOSTOHKM MO YMOMYaHuIo;
rpynnUpoBKa NepeyHsa JENCTBUN B KOHTEKCTHOM MEHIO;

oTobpakeHne JaHHbIX COrMacHO Macke BBOAA;

HacTpovika rpynnMpoBKM OENCTBUN 0ObeKkTa NPUNOXKEHNSI B KOHTEKCTHOM MEHIO;

oTobpaxkeHWe Ha hopme Crnucka MepapxmMyeckoro cripaBoyHUka B none Bcero obuiero
KONM4ecTBa 3anuceii 6e3 yyeTta nepapxumm Unm obLLEero KonuyecTsa 3anncen, nonagatoLmnx

noA ycnosus unbTpaumu;
ynpaBrieHMe MOMEHTOM 3arpy3ku 3anucen Ha opmy Cnucka;
yKasblBaTb HECKOSbKO 3HAYEHUIN AN punbTpaunm no ogHON KOSTOHKE;

NepeHoOCUTb 3HaYeHne B KONoHkax ¢ Tunom CTpokoBbii, Ccbinka n Ccbifika Ha CUCTEMHBIN

0OBEKT Mo crioBawm;

ynpasneHne kHonkon «OOBHOBUTbL» ONsi OOHOBMNEHWA cCnucka 3annce B KOMMOHEHTE

«Cnncok»;

OoQHOBpeMeHHOe rMnepemMelleHne HECKOJIbKMX KOJTOHOK d)OprI cnncka AnAa Mn3MeHeHusa

nopsiaka criefoBaHusi 6e3 rpynnyMpoBKy;

oToOpaxeHne cuyeTymMka A0OABMNEHHbLIX 3HAYEHMI B OKHE (UNbTpauuu Ansi COCTaBHOMO

dunbTpa;
BO3MOXHOCTb OTKPbITWS 3anMcy B HOBOW BKNaake Gpaysepa;
BO3MOXHOCTb Nepeonpeaenntb aenctane « CHATb BblAeneHne co BCeX 3anmcemny;

BO3MOXHOCTb Bbl6paTb BMA rpynnmMpoBKK ONA 3KCNopTa 3anucen B cbopmaTe xlsx;
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e HacTpounka ohopMreHuUss CTPOKK rpynmnbl Npu aKcnopTe 3anucen B popmaTte xIsx (wpudr,

3annBka a4eek, CTuib rpaHuLbl FI‘-IeeK).

3.11. MporpaMMHbIN KOMNOHEHT «AMNOPT AaHHbLIX U3 channos»

[MporpamMMHbI KOMMNOHEHT «MNOPT AaHHbIX U3 hannoBy» obecneynBaeT UMNOPT AAHHbIX

n3 gamnos popmaTtoB JSON, XML, CSV, XLSX co crnegyowmmMmm BO3MOXKXHOCTAMMU:
e [lobaBneHune, nsmeHeHue, yganeHue wWabnoHOB MMMopTa AaHHbIX.
¢ Hactpoika napameTpoB LWaboHOB MMMAOpTa AaHHbIX:
— ®opwmart anna:
- XLSX.
- JSON.

- CSw.
- XML.

— HaumeHoBaHue WabnoHa nMnopTa AaHHbIX.
— Ccbinka Ha Ofl1, onst KOTOPOro HAaCTPOEH LIABGIIOH.

— Bo3mMOXHOCTb MMNOpPTUPOBATb AaHHbIE B KOJIMEKLUNIO 3annUCKn:

- BbIbop 3anucm o6bekTa NpUoXeHNs.

-~ BbIbop nons Konnekumu.

— HawnmeHoBaHwue nucta B channe Excel, oTkyaa BbIrpy>KaroTcsl AaHHbIE.

— Homep cTpoKu 3aronoBKOB KOSTIOHOK U3 nncta danna Excel.

— Homep nepBoi CTPOKM AaHHbIX 13 nucTa darna Excel.

— ¥Y3en anemeHTa u3 XML danna.

— BoamoxHOCTb MrHopmpoBaHus NycTbIX CTPOK B harine Excel npu umnopte 13 Excel.

— BoamoxHocTb npepBaTb MMNopT 13 Excel npyn obHapy>keHUn NepBon NyCTON CTPOKMU.

— BoamoxHoCTb 0OHOBNATL OTOGpakaeMoe UMsi 3anncu NPpu NOBTOPHON 3arpy3ke AaH-
HbIX, YTOObl M3MEHEHHble AaHHble KOPPEKTHO OoTOBpaxanucb. BO3MOXHOCTL ucye-
3aeT npu akTuBauum npmsHaka MIMnopT AaHHbIX B KOSMMAEKLMIO 3anmcu.

— Bo3MOXHOCTb ocyLLlecTBUTb crieylolmne AeNCTBUA NPU HaxoXO4eHUM HeBanuaHbIX

OaHHbIX:

- O6paboTka 3anucein navykamu.

- ObpaboTka 3anmcen NOCTPOYHO.

— Bo3mOoXHOCTb ocyuwlecTBnTb cnenywowmne AencTBma Nnpu HaxoXxaeHmM HEeKOPPEKTHbIX

OaHHbIX B hanne Excel:

— OcTtaHoBuUTb 3arpysky canna.

- [lponyckaTtb 3arpy3Kky nons.
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— TMponyckaTb 3arpysKy 3anucu.
— Onpepaenenve npaBun KOHBEPTALUMKN AaHHbIX:

- KonoHka/ none canna.
- Tone.

- OTobpaxaemoe nms.
- KntouyeBoe norne.

- WmnopTuposatb.

-~ OOGbeKT NpUnNoXeHus.

—  Ycnosus.

— OG6HoBEHWe cnuncka npaBu KOHBEPTaLMK AaHHbIX 13 danna EXCEL.
— OG6HoBneHne cnncka npaswni No gaHHbIM 13 Orl.
— Hactponka ycnosui ans nomcka cCbinok.
— HacTtpoinka npnema gaHHbIX:
—  CWHXpOHM3aLMs OaHHbIX.

- [lepesanucb AaHHbIX.

- CoxpaHeHue pesynbTaToB 3arpy3ku B hann Excel.

— 3arpyska ¢arina Excel ¢ gaHHbIMK B LIAGMAOH.
—  WmMnopT gaHHbIX B cnpaBovHuK «BOT.Mnatdopmbl».
— ®opmupoBaHue hanna-wabnoHa B Excel Ha ocHoBe npaBun KOHBepTauuu cylue-

cteytoulero B «<b®T.INnatdopme» wabnoHa.

e [lpocMOTp pesynbTata BbINOMAHEHUA UMMMAOpPTa AaHHbiXx M3 danna Excel B 00bekT

npunoxexus Yyepes XypHan nMmnopTa AaHHbIX.
e [JlocTyn K UMNOPTY AaHHbIX N3 06bEKTA NPUIOXKEHUS.

— Ha dopme peaakTnpoBaHusa 3anucy cnpaBoYvHUKa.

— Ha ¢popme cnucka cnpaBoyHUKa.

e /IMNOPT CCbINOYHbLIX NOMEN.

3.12. MporpaMMHbIN KOMMNOHEHT «JIuueH3npoBaHue»

MporpamMMHbIN KOMMAOHEHT «JInueH3anpoBaHne» npegHasHavyeH a5 CO30aHus NULEH3NA C
BblAEeNEHHbIMM NpaBamMmn JOCTyNa K 06bekTamM NpunoXeHnsa n NyHKTam MmeHro pybpukartopa. JlnueH-
311 CO34al0TCHA C NOMOLLbLI0O MeHempkepa nuueH3un. NMocne nogknoveHns mogynsa «JlnueHsnposa-
HUS» CO30aHHbIE OrpaHMYEHns Ha O0BHEKTBI NPUIOXKEHUST U aTpUBYThl HE U3MEHSIKOT POSIEBYD MO-
Jenb B 0a3e JaHHbIX.

[na cosgaHua nuueHsnm YKa3blBaloTCA:

o [lapameTpbl:
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— |d nnuersun.

— KnueHr.

— [MpuknagHoe npunoxeHune, Ha ocHoBe «BOT.[MnaTtdopmbi».

— [ata aktMBauuun nuueHsnn.

— CpoK OencTBusA NUUEH3nm (B OHAX).

— Konunuectso gonyctuMbIX Nonb3oBaTenen.

— Bepcusa «BOT.Mnatdopmbl».

— Habop cdnaroB (CnMCoK TEKCTOBbLIX 3HAYEHUIN, KOTOPLIE MOXHO MCMONb30BaTb B KoAde
NPVKIagHOro NPUNoXeHUsa Ana perynvpoBaHmsa OCTyna K oyHKUMOHany aToro npu-
FIOXKEHWIO).

— [Jarta co3gaHusi NULEeH3nn.

e KoHdurypmpoBaHme o6bLEKTOB MpedHasHa4yeHo AN pasrpaHuyeHust 4ocTyna K MoaynsiM

OOBEKTOB NPUNOXKEHUS, K 0O beKTaM MPUNoXeHNa n atpnbytam o6bekTa NPUNOXKEHMS.

- |/|MI'IOpT nepe4yHA Mop,yneﬂ, 00BbeKToB I'Ipl/lJ'IO)KGHI/IVI n nx anM6yTOB C NpukKnagHoro

cTeHaa B hopMmpyemyto NIMLIEH3NIO.

° KOHd)I/IprI/IpOBaHVIe NYHKTOB MEHI0 npeaHa3Ha4vYeHo Oana pa3rpaHndeHnd octyna K nyHKTam

MeHto pybpukaTopa.
e JlMueH3nn OCTyNHbI ANA CO34aHNs M3 TabnM4HOro Buaa npocmoTpa.
e JloCcTynHO co3gaHue rpynmn fULEeH3NN.

° ﬂposepka BannMaHOCTU 3arpyxaemoro d)aIZJ'Ia NNUeH3nn.

3.13. NMporpaMMHbIN KOMNOHEHT «UHTerpauuns
B3auMOAOEeUCTBUN C OAPYTMMU NPUSOKEHUSMU»

UHTerpaumsa — 310 MHCTPYMEHT «BOT.MnatdopMbl», KOTOPLIN NO3BOMSET peann3oBbiBaTb
06MeH coobLLEeHMAMM B peXrUMe peanbHOro BpeMeHn Mexay NpunoXXeHnem, co3gaHHbIM Ha OCHOBE
«B®T.Mnatdopmbl», N yaaneHHsIM cepBUCOM C NomoLbo Bpokepa coobueHnn Apache Kafka.

Mpouecc MHTerpauum 3anyckaeTcsi C UCMoNb30BaHWEM CLIEHaPUEB.

Mogaynb nHTerpaumnm

Kafka Source KoHHeKTOpS! Kafka Broker Bl3Hec cepeichl Kafka Broker Kafka Sink KoHHeKTopbI
Crctema A ——p| Kotirektop ChcTemsl A ——— g Tormk A —— ! Koririexrop IN ——| Cuerapiii 06pabotkit ——»| Kontextop OUT ! Tormk B ———p» Kotitiektop CrcTemsl B ———p| Cuictema B
PucyHok 1. Cxema pa6oTbl MOAyNsA UHTErpauum

Apache Kafka — aTo pacnpegeneHHas nnatcdopmMa ansi 06paboTkM NOTOKOBbLIX AaHHbIX B
pexume pearnbHoro BpeMeHn. OHa obecrneyrBaeT BbICTPbINA, XOPOLIO MacluTabupyemblin 1 Hagex-

HbI 06MeH coobLeHnsaMn no mogenu pub-sub.
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Moaenb ny6nukauun-nognuckm (pub-sub) — 3To noaxon B NPOEKTUPOBaHUK, NPU KOTO-

poOM OTnpaBuTenn coobLueHnin, Ha3biBaeMble npondsogutensmn (Producer), He oTnpaBnsioT coob-

LLLeHNs NpsIMO Mony4daTensM, M3BEeCTHbIM kKak notpedbutenn (Consumer). Bmecto 3T0ro coobueHus

nyonukytoTcsa B Temax (topics) 6e3 yu4éTta Toro, Kto UMEHHO ux nonyyut. MNMotpebutenu xxe nognucol-

BalOTCA HA MHTEPECYOLME UX TEMbI U MONY4YaloT OTTyAa COOBLLEHMS.

Xapaktepuctukmn Apache Kafka:

Macwrabupyemoctb:  Apache Kafka wvmeeTr  pacnpegeneHHyio  apxXuTekTypy,
obGpabaTbiBatollyto Bxoaswme coobuwieHns ¢ Gonbwmm o6beMoM M ckopocTbio. Kak

pesynbTtaT — Kafka obnagaet Bbicokon MmaclutabupyemocTbio 6e3 kakmx-nmbo NpocToeB.

Bbicokas nponyckHast cnocobHocTb: Apache Kafka moxeT obpabaTtbiBaTb MUIIIMOHBI
coobuweHnn B cekyHay. CooblueHuns, noctynaiowme B 60nbWOM 06bEME UM C BbICOKON

CKOPOCTbIO HE BITUAIKOT Ha Npon3BOANTEIIbHOCTb.

Hu3skasn 3aepixka: Kafka obGecneunmBaetr oO4veHb HU3KYHKO 3afepXXKy nepenadun, KoTopad

COCTaBNnAeT OKOMOo AeCATU MUITTUCEKYHA.

OTkasoycTonumeocTtb: Mcnonb3dysa mexaHnam pennukaummn, Kafka obpabaTbiBaeT cbon Ha

y3nax krnactepa 6e3 notepu faHHbIX.

HagexHocTb: Apache Kafka — 39710 pacnpemeneHHasd nnatdopma C OYEHb BbICOKOW

OTKa30yCTOMYMBOCTLIO, YTO AerlaeT ee OYeHb HaleXXHOW B NCMNOSb30BaHUM CUCTEMOWN.

CoxpaHHOCTb AaHHbIX: Pennukn gaHHblX, XxpaHswmxcs B krnactepe Kafka, pacnpeneneHbi

No pasHbIM cepBepam, Npu nageHun unm cboe oaHOro cepBepa KoMMm OCTaloTCA Ha ApYrux.

O6paboTka AaHHbIX B peanbHOM BPEMEHMW.

3.13.1. OCHOBHbIE€ MOHATUA UHTErpaLmn

MporpaMMHbIi KOMMNOHEHT obecneynmBaeT peanusauuio creayrwmx yHKUMOHaNbHbIX

BO3MO>XHOCTEMN:

Co3naHue kaHanoB.:
— BbIbop TMNa kaHanoB.:

- Otnpaska.
- [lonyueHwue.

- [Mony4yeHue n otnpaska.
Co3gaHune KOHHEKTOPOB:

— BbIbop TMNa KOHHEKTOPOB:

- Kafka.
- Tabnuua b[.
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- Mocr.
e 3anyck paboTbl KOHHEKTOPOB.
o OcTtaHoBka paboTbl KOHHEKTOPOB.
e OTcnexuBaHne COCTOSHUS KOHHEKTOPOB.
e YCTaHOBKa pexvma naketHon 06paboTkm Ans yckopeHus npouecca 06paboTkm COOBLLEHU.

e 3arpyska cxeMmbl AaHHbIX Anst paboTbl koHHekTopa: JSON, Avro, Protobuf, JSON Schema,

Avro Schema, Protobuf Schema.
o KypHan coobLieHwnii:

- npOCMOTp AaHHbIX OTNpaBlieHHbIX COOGLLI,GHI/IVI.

— HeobpaboTaHHble co0bLLEHUS:

- TpocmoTp nHopmaumm o6 onmbke HeobpabOoTaHHbLIX COOBLLIEHNIA.

-~ 3anyck noBTOpHOM 06paboTKM COOOLLEHNNA.
—  Ouyepenb cOOOLIEHUIA:
- [lpocmoTp gaHHbIX COOOLLEHMIA KOHHEKTOPOB € Tunom Tabnuua B.
- Py4Has obpaboTka coobLeHun.
e [Nnarpamma:
— Bwusyanusauma nOTOKOB AaHHbLIX, NepefaBaeMblX Yepes3 KaHamnbl U UX CoCcTaBnsito-
Lme:
- Bwusyanusaums noTokoB AaHHbIX YEpe3 METKM, CoaepKallmecs B kKaHanax.
- Bwusyanusaums notokoB gaHHbIX Yepes BbIOOP KOHKPETHOro KaHana.

e Kafka Connect:

— [pocMOoTp BHELUHUX KOHHEKTOPOB.

— 3anyck BHELIHMUX KOHHEKTOPOB.

— OcTaHoBKa BHELUHMUX KOHHEKTOPOB.

— TpocMOoTp COCTOSAHNSA BHELUHUX KOHHEKTOPOB.

— CkauvBaHue U 3arpyska KOHpUrypaumnm BHELLHMX KOHHEKTOPOB.

— Co3gaHune BHELLIHMX KOHHEKTOPOB.
e Tonuku Kafka:

— ABTOMaTMYecKoe co3faHue Tomnuka.
— Py4Hoe co3gaHue Tonuka.

— [MpocmoTp coobLieHnn Tonmka.
e CooOLweHunsa Kafka:

— [MpocmoTp BCcex cOOOLLEHNI, CoAepXKaLLMXCS B BbIOpaHHOM TOMMKE.
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— YpaaneHue 3Ha4YeHun coobLLeHU.

3.14. MNMporpaMMHbIN KOMMOHEHT «YNnpaBrieHne NHTerpauuen c
MDM>

YnpaeneHue nHterpaumen ¢ MDM aBnseTcs nporpaMMHbIM KOMMOHEHTOM MO HACTPOWMKe
N ynpaBneHuto HTerpaumen mexay KoHdgpurypatopom n MDM.

[MporpamMMHbI KOMMOHEHT NpegHa3HayYeH ana obMeHa CTpyKTypamMu 1 JaHHbIMK cripa-
BoYHMKOB Mexay MDM un KoHdurypaTtopom, a Takke ans nocneayrowen CUHXpoHM3auumn gaHHbIX
npyv N3aMeHeHUn 3annucemn crnpaBoYHUKA B OOHOM N3 CUCTEM.

MporpamMHbIN KOMNOHEHT «YnNpaeneHue nHterpaumen ¢ MDM» obecneunBaeT cneayto-

Line BO3MOXHOCTHU No HaCTpOVIKe MHTEerpauunn:

e VHTErpauma — TnepBOHayanbHasa 3arpys3ka CTPYKTypbl chnpaBoyHuka w3 MDM B

KoHdurypatop;
e nybnukauusa — cosgaHve Tabnuubl 6a3bl JaHHBIX ANA cnpaBoYHuKa B KoHdurypatope;

e 3arpy3ka Ha4alibHOro pelweHuda — neppoHadalibHada 3arpys3ka OaHHbIX (HaGOpa MCXOOHbIX

3anucen) cnpaBoyHunka n3 MDM B KoHdourypatop;

® CUHXPOHM3AUMA [OaHHbIX — 3arpy3ka AdaHHbIX (Ha6opa 38I'IVICGVI) cnpaBO4YHUKaA Npu

M3MEHEHUN OaHHbIX CMpaBO4YHUKA B OAHOW N3 CUCTEM;

e nepesarpyska AaHHbIX — OOHOBMEHMEe AaHHbIX (Habopa 3anucen) cnpaBOYHMKA B OOHOW M3

CUCTEM;

e C ucnonb3oBaHnemM b6pokepa coobuieHnn Kafka nnu ActiveMQ.

3.15. MNMporpaMmmHbIN KOMMNOHEHT «[MONTHOTEKCTOBLIN MOUCK»

MporpamMmHbIi KOMMOHEHT «[MONHOTEKCTOBLIA NOUCK» Ha ocHoBe OpenSearch siBndeTcs
MOLLHbIM UHCTPYMEHTOM OS5 MHAEKCaLMmM 1 Noucka MHopmaumm B CTPYKTYPUPOBAHHBLIX U HECTPYK-

TYPUPOBAHHbIX AAHHbIX, BKMOYasi TEKCTOBbIE AOKYMEHTbI 1 BMHapHbIE dhanrbl.
BO3MOXHOCTW NPOrpaMMHOrO KOMMOHEHTA:

e [laHHble aBTOMaTU4YeCKn nHaekcupytca B OpenSearch npu ctapte nporpammel.
e [Ina GuHapHbIX hannos ucnonbadyetcs Ingest Attachment ansa n3snedyeHus tekcra.
e PesynbTaTbl COPTMPYIOTCH NO PerieBaHTHOCTU 1 BO3BPALLAIOTCS YacTAMM.
o ®oHoBada nHaekcauus 6€3 ocTaHOBKN paboTbl CUCTEMBI.
e [louck 6e3 yyeTta permctpa c noaaepxKon creumnanbHbiX CUMBOIOB.
e [lounck no BceM MHAEKCMPOBaHHbLIM NOMSAM 06 HLEKTOB.

e W3BneueHne n nouck no cogepxmmomy PDF, DOC, XLS n gpyrux coopmaTos.
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FopusoHTansHoe macwTabupoBaHWe 1 MHOrOMOTOYHOCTb.
Moaaepkka He4YeTKoro noucka u cneumanbHbIX CUMBOSIOB.

I'IporpaMMHblﬂ KOMMOHEHT «[MONHOTEKCTOBbLIN MOUCK» BKMNHOYaeT MHCTPYMEHT CeEMaHTU4e-

ckoro noucka Ha ocHoBe BERT u OpenSearch, kOoTOpbI MOHMMAET CMbICIT 3anpOCOB U HaxoauT

AOOKYMEHTbI, pelfieBaHTHbIE MO coAepXaHUK0, a HE TOJIbKO MO KIK4eBbIM ClioBaM.

BO3MOXHOCTM MHCTPYMEHTa CEMaHTUYECKNIA NOUCK:
Monck nHopmaLmMm No cMbICIy, a He TONBKO MO TOYHOMY COBMAaZAEHMIO KMIOYEBLIX CIOB.

Bo3MOXHOCTb HaxoauTb peJ'IeBaHTHbIIZ KOHTEeHT AaXe npun Ucnosib3oBaHUM pPasyinvyHbIX

OpMYSIMPOBOK.

lMpeobpasoBaHMe TEKCTOBLIX AAHHbLIX B YMCIOBbIE BEKTOPbLI ¢ nomoLlbio BERT-mogenu.
CosagaHune NNOoTHbIX BEKTOPHbIX NPEeACTaBEHNN, COXPaHAOLLMX CEMAHTUYECKNE CBA3N.
MHoroypoBHeBasi o6paboTka TekcTa 4Yepes kogep BERT.

CoxpaHeHne KOHTEKCTHbIX U CMbICITOBbIX CBSI3EN B BEKTOPHOM MPOCTPAHCTBE.
ABTOMaTU4YECKMIN NOABOP peneBaHTHbIX MONCKOBbLIX 3arnpoCcoB.

lMpeobpasoBaHne NONbL30BaTENLCKOroO 3anpoca B BEKTOPHOE NpeacTaBneHune.

PaboTa ¢ 3apaHee NOAroTOBNEHHbIMU UHOEKCAMMN.

O DEKTUBHBIN NOUCK NO BEKTOPHLIM NPEACTaBEHNSAM.

Mcnonb3oBaHue cneunanbHOro BEKTOPHOMO NONs A1 CEMaHTUYECKOro NoMcKa.
Pa6oTta ¢ 6onblimmn obbemamm aaHHbIxX Yepe3 OpenSearch.

Mopnepkka pacnpefeneHHOn apXMTeKTypbl noucka.

MpenpaputenbHas 06paboTka 1 NHAeKcauus KOHTEHTA.

Co3sfaaHune onTUMM3NPOBaHHBIX CTPYKTYP A1 GbICTPOro CEMaHTMYeCcKoro nomcka.

3.16. NMporpaMMHbIN KOMMNOHEHT «CepBUC NIEKTPOHHOM
noanucun»

MporpamMMHbIn KOMMOHEHT «CepBUC SNEKTPOHHOM MOANUCUM» NpefocTaBnseT KpunTorpa-

doudeckme pyHKkUMM ona paboTbl C ANEKTPOHHLIMU NOANUCAMU U cepTudurkatamu. MNMporpaMmmMHbIn

KOMMOHEHT obecneynBaeT Bsammop,eﬁcmme MeXxny KInNeHTCKUM NpunoxxeHnem n KpMHTOHpOBaVIﬂe-

pamu (Kpuntollpo u VipNet), BbINONHAS CNOXHbIE KpMNTOONEpauun B 3aLLUMULLIEHHOM KOHTYpPE.

B03MOXXHOCTM NPOrpaMMHOro KOMMOHEHTA:
CospgaHue kBannuumpoBaHHOWM 3M1EKTPOHHOW NOANUCK C UCNOSTb30BAHNEM:

— Kpuntollpo CSP.
— VipNet CSP.
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Moanuck pasnuyHbIX TUMOB AaHHbLIX U JOKYMEHTOB.

YaaneHue anekTpoHHOW Nognucuy.

MNopaepkka pasHbIX anropuTMoB LUNGPOBaHKS.

lMpoBepka KOPPEKTHOCTU 1 NOANIMHHOCTU 3l M NPOCMOTpP pesynbTaTa NPOBEPKU.
MoaTBepXaeHue LenoCTHOCTU NoANUCaHHbIX AaHHbIX.

lMpoBepka ¢ NCnosib3oBaHMEM:

—  KpwunTollpo CSP.
— VipNet CSP.

eHepaums XaLU-CyMM AN AaHHbIX:

— C ncnonb3osaHnem Kpuntollpo.

— C ncnonb3oBaHnem VipNet.
O6ecne4veHne LENOCTHOCTM NepeaaBaemMon NHpopmaLumn.
YnpaBneHue uenoykamm ceptndmkaTos.
lMpoBepka BannaHOCTN CEPTUAUKATOB.
MonyyeHue UHopmaLmm o cepTuukare:

— Cy0ObekT n nsgaTtens.
— Cpok gencraus.

— HasHauyeHue n orpaHnyeHus.
lNpoBepka cepTUdMKATOB MO CNUCKaM OT3bIBa.
AKTyanusaumus Cnm1cKkoB OT3blBa.
Bepudmkaumns HeoTo3BaHHbIX CEPTUGMKATOB.
MonyyeHue nHgopmaumm o ceptudukate TSA.
lMpoBepka BpEMEHHbLIX METOK.
Banugauusa wtamnos BpeMeHM.
O6paboTka 3anpoCOB OT KIMEHTCKMX MPUITOXKEHWNIA.
YHudpunumposaHHbin APl onga pasnuyHbiX KpUnTonposBanaepos.
CrangapTtuaunpoBaHHble doopmaThl 3anpocoB U OTBETOB.
3almLleHHoe BbINoSIHEHNE KpunTorpaguyecknx onepawmn.
N3onsaumna KpuTudeckux onepaunin Ha cepBepHoOn CTOPOHE.

MuHMMKn3auma PUCKOB Ha KIMTMEHTCKUX pa60l-||/1x MecTax.
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3.17. MporpaMMHbIN KOMNOHEHT «MawnHo4YnTaemble
AOBEepPeHHOCTUN»

[MporpaMMHbI KOMNOHEHT «MallnHoYnTaeMble JOBEPEHHOCTMY NpeaHa3HavYeH anga co-
30aHus, 06paboTKM N XpaHEeHUS ANEKTPOHHbIX AOBEPEHHOCTEN, OOOPMITIEHHBIX B CTPYKTYPUPOBaH-
HOM chopmare.

[MporpamMMHbIN KOMMNOHEHT 06ecneyYnBaeT BhINOSTHEHNE CreayoLWmX PyHKUNA:

e 3arpyska MawmHoymMTaemblx gosBepeHHocTen (MY[) B popmaTe zip n xmil;
e 3arpyska Heckonbkmx camnos M4/,

e [poBepKa BanNMAHOCTU CePTUUNKATOB M ANEKTPOHHOW NoANUCHY;

e Banupauma dpanna MYL;

e yBEOOMIIEHNE O HEKOPPEKTHOM chopmaTe npu 3arpy3ke cepTUUKaTOB;

e co3gaHue HoBbix MY[;

e ypnaneHue MY, koTOpbIM HE OCYLLECTBMAMNOCE NOAMNNCAHMNE OaHHbIX;

e pepakTnpoBaHme 3anmcn MY nonb3oBaTenam ¢ ponbio «Cynep mnonb3oBaTenby WU

«AOMUHUCTPATOpa CUCTEMbI» NPWU OTCYTCTBMM NOANUCAHNS AaHHbIX BbibpaHHon MY[];
e COPTUPOBKa M (hmnbTpaums cnmcka sanuncen;
e 3KCMOPT 3anucer cnpaBOYHUKOB B chann opmara xlsx;
e OT3blB JOBEPEHHOCTEN;
e aBTOMAaTMYEeCcKoe co3aaHue 3anucen 06 yd4acTHUKax;

e OTCYyTCTBME BO3MOXHOCTU pPY4HOro pobaeneHus y4YaCTHUKOB W  peaakTnpoBaHUA

CYLLIECTBYIOLLYX;

e oTobOpaxKeHWe CCbINOK Ha CBA3aHHble C yyacTHUMKkamu MY[] BbiaaHHbIE JOBEPEHHOCTU (Ans

Aoseputenein) n Nony4eHHble NosTHOMOYUS (ANA npeacTaBuTenen);
e co3faHue 1 yaarneHue 3anucen o kogax CUCTeMbI;

° pa60Ta C HECKOSTbKUMW TuUMamm nosTHOMOYUNHA, orpaHn4yeHnamMmm NOSTHOMOYMI, 3HAYEHUSIMU

OrpaHMYeHUii NOTHOMOYMI (MaLLMHOYMTaeMble, YENOBEKOUYNTAEMbIE);

e py4yHOE M aBTOMaTM4YeCKoe Co3haHMe MOSTHOMOYMIA, OrPaHUYEHUI NMONTHOMOYNIA, 3HAYEHWUN

OrpaHUYeHni NOSIHOMOUMNI;
e yaaneHuwe NONHOMOYUN, OrPaHNUYEHU MONHOMOYUIA, 3HAYEHUIN OrpaHUYEHU MONHOMOYNIA;
e NPOCMOTP cnucka pernameHToB 31, NCNOMB3YOLNX NOSTHOMOYMS;
e MoAnNucaHue 3K3eMnnsapoB 06bekTa NPUOXEHUs ¢ ncnonb3osaHmem MY[;

e co3pgaHue pernameHTa Al ¢ ncnonb3osaHnem MY[;
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e POCMOTpP CBEAEHUA O MAaLUMHOYUTAEMON JOBEPEHHOCTU, UCNOMb3YyeMOWN ANA NoAnucaHus
aK3emnnsipa obbekTa NPUNoXeHust, Ha Popme NPOCMOoTpa NOANMUCK, OTKPLITOM 13 crnmcka Al

ANS 3anMcy obbekTa NPUoXeHus:;
e OTKMOYEHMe 3anpoca MaLlMHOYUTAEMON AOBEPEHHOCTM B NpaBunax pernameHta 3rT;
* V3MEHEeHVe HauMEHOBaHMWIN CUCTEMHBIX CTaTyCOB;
e CO3JaHuWe CTaTyCOB BPY4HYIO;
e yaaneHve nonb3oBaTeNbCKOW 3anucu craTtyca;
e CO3JaHME UCTOYHUKOB AaHHbIX;

e HEeBO3MOXHOCTb peaKTMPOBaHMSA CUCTEMHbIX MCTOYHUKOB (3arpy>keHHbIx n3 MY[l, Bpy4Hyto
n n3 ECHCIW);

e BO3MOXHOCTb BKtOYaTb NpoBepKy nmeHn amnna MY Ha aTane 3arpysku;

e OrpaHun4yeHune cnncka AOCTYMHbIX paCLIJVIpeHVIIZ CbaIZJ'IOB MaLLMHOYnTaeMomn OOBEPEHHOCTH,

3arpyxaembix B pasgen «Peectp MYy»;

e BO3MOXHOCTb oOnpepgendtb, noanncbiBaeT SJ'IeKTpOHHbIIZ OOKYMEHT pyKoBOAUTESb

opraHnsaumn nnun HeT,

e poOBepKa HanM4uus 3anosIHEHHOro arnemMeHTa «[epenos» B daine 40BepPEHHOCTH.

3.18. NMporpaMMHbIN KOMMNOHEHT «FeonHpOpPMaLMNOHHbIN
MoAyIb»

[MporpamMmMHbIA KOMMNOHEHT «eonHGOPMALMOHHbBIA MoAyb» obecnevymBaeT peannsaumio

cnepyowmx GyHKLMOHANbHBIX BO3MOXKHOCTEN:

o Peanusaums 6a30BbIX kKapTorpauiecknx yHKUUNA.

e [logknioyeHne BHELLIHUX KapTorpaduyeckmx Noaroxex.

o (Ob6ecneyeHne paboTbl C BEKTOPHLIMU CIIOSIMMU.

e (Ob6ecneyeHne paboTbl C paCTPOBbIMU N30OPAKEHNAMN.

e (Ob6ecneyeHne reHepaumm Tannos.

e [lonck gaHHBbIX.

e BcTtpauBaHus reorpadu4eckon KapTbl B Apyrne MHPOPMaLUNOHHbIE CUCTEMBI.

o ObecneyeHune paboTbl C NPOCTPAHCTBEHHBIMW JAaHHbIMKU Yepes API.

e (ObecneyeHue JKCNnopTa n nevyaTtu NpoCTpaHCTBEHHbIX AaHHbIX.

3.18.1. Bba3soBble KapTorpaduyeckme pyHKLUU
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Bnok dyHkumi «basoBble kapTorpaduydeckme yHKLMnM» obecneynBaeT NPOCMOTP Npo-
CTPaHCTBEHHbIX AaHHbIX, MepapXU4eCKn CrpynnUPOBaHHbIX NO CrOSAM €AVHON MyNnbTUMacLUTabHoM
KapTbl. [pOCMOTP NPOCTPAHCTBEHHbIX AAHHBIX peanv3oBaH B BUAEe MHOronosib3oBaTenbckoro Beb-
NPUNOXeHMS.

Bnok dyHkumn «basoBble kapTorpaduyeckme pyHKUMM» obecnevmBaeT peanuaaunto cne-

AyrLwnx d)yHKLI,VIOHaJ'IbeIX BO3MOXXHOCTEMN:
° YHpaBneHme BNONMOCTbIO, MPO3Pa4YHOCTbLIO 1 NMOPAOKOM OT06pa)KeHI/IFI crnoes.

o BBog, obpaboTtka, oToGpaxeHue, penakTUpPoOBaHWE W ydaneHue Monb30oBaTeNbCKON

KapTorpadunyeckon nHgopmaunm, BKIYas:

— Co3gaHne 0OBbEKTOB Ha KapTe (TOYEYHOro, NIMHENHOro/MyIbTUITMHENHOMO, MOSNro-
HaIbHOro/MynbTUMONUIroOHabHOro o6bekTa), B TOM YUCIE pefakTUpoBaHWE Yepes
Tabnuuy koopauHar.

— Co3spgaHuve cnost ¢ noanucamMu.

— PepaktupoBaHue y3noBblX TOYeK NUHEWHOro/MynbTUIIMHEMHONO W MOSMIMroHanb-
HOro/MynbTUNONUIroHarIbHOro 0obLEeKTa.

— Bo03MOXHOCTb NnepemeLleHnst 06bEeKTa Ha KapTe C COXpaHeHNeM TOMonornu;

— 3ajaHne YNCINEeHHbIX 3Ha4YEeHUIN KoopaMHAT TOYEYHOro 06 BHEKTA M Y3MNOBbIX TOYEK K-
HEWHbIX W NNoLwaaHbIX OObEKTOB.

— Ob6beanHeHne/pasbeanHeHne 0ObLEKTOB.

— [locTtpoeHune Bydepa 3agaHHOro paaMmepa OT TOYEYHbIX, MIMHENHbIX UK NAOoWAaHbIX

06BHEKTOB B HOBOM Coe, N0 Yka3daHHOMY pa3mepy 6ydepHOM 30HbI.
o /3amepeHune paccTtosiHui, nnowagen oObEKTOB.
e ABTOMaTM3MpPOBaHHOE (POPMUPOBAHME NEreHabl KapTbl B BEG-MPUNOXKEHUN.

o [lonyyeHne wuHpopmaumm 06 obbekTax, PacnoOfiOXEeHHbIX B BbIOpaHHOM TOYKE KapTbl,

nepexoa n3 peecTpoB 3anmcn 06 o6beKTe K kKapTe, B T.4.:

— BbI30B cemaHTnyeckon nHgopmarmm no NpoCTpaHCTBEHHLIM 06bEKTaM B BUAeE Kap-
TOYKM NO KMMKY Ha KapTe Unu nu3 naHenu CnncoYHoro npeacTtasneHns o6 beKkToB.
— OTobpaxeHune KpaTkon ceMaHTn4eckon nHdopmauum npu Bbibope obbekTa Ha kapTe

C (byHKUMEN NPOCMOTpPa NEPEYHS NMEIOLLNXCA OO BEKTOB B BbIOpaHHOM TOYKE.

3.18.2. lMoakn4vyeHne BHEWHUX KapTorpaduyeckux noanoxek

®yHKUMA obecnevmBaeT peanusaumio crnegyrowmx MyHKLMOHaNbHbIX BO3MOXHOCTEN MO

pa60Te C BHELWWHNMU KapTOFpad)Vl‘-leCKVIMVI noasTI0XKaMu:
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BbbicTpoe fobasneHne kapTorpaduyeckon NoANoXkn (tTakon, kak OpenStreetMap vunu nHble
cBOOOOHO MpedocTaBnsieMble BHELIHME KapTbl), B KayecTBe 06a3oBOW KapTbl [nOfs

MHOrOMosib30BaTENbCKOro Be6-NpunoxeHus.
YnpaeneHne otobpaxeHnem KkaptTorpaunyeckmx noasioxex.

Bo3moxHoOCTb Bbl60pa Ana nonb3oBaTtesil OCHOBHOWM KapTorpachquKon noanoXkn AOnd

0T06pa)KeHVIF| CIoeB MNMPOCTpPaHCTBEHHbIX AAaHHbIX.

3.18.3. Ob6ecneyeHune paboTbl C BEKTOPHbLIMU CIIOSIMU

®yHKUMst obecneunBaeT peanusaumio cnegyowmx pyHKUMOHaNbHbIX BO3MOXHOCTEN:

MogkntoveHne u ynpasneHune OTO6pa)KeHVIeM BEKTOPHbIX CJ10€eB 13 cobcTBEHHOM Eﬂ nnn n3

BHellHnX reocepsucos WFS, WFS-T.

MMnopT gaHHbIX BEKTOPHLIX CIOEB UM OOBEKTOB M3 BEKTOPHbLIX hopmaTtoB (*.tab, *.shp,
*.gml, *.wkt unm *.geojson), ¢ BO3MOXXHOCTbIO YKa3aHUs CUCTEMbI KOOpAMHAT, Habopa nonen

ana nMmnopTa n Konn4vecrtea 0b0bekToB nMnopTa.

3.18.4. Obecne4yeHune paboTbl C pacTPOBbLIMU N30OPaAXKEHNAMM

(DyHKLl,I/IFI obecneuunBaeTt peannsauuio crnegyrowmx d)yHKLl,I/IOHaJ'IbeIX BO3MOXHOCTEN:

MogkniodeHne n ynpaeneHne OTOOpaXkeHWem pacTpOBbIX CroeB, Kak m3 B, Tak n u3

BHeLLHMX reocepeucos WMS n WMTS.

CosgaHne ceTkn nmeromxcs pacTpoB AnA Bbl6paHHOFO Cnod B BMUAE BEKTOPHOIo Crno4d C

rpaHLaMm pacTpos.

OKCnopT MO3anMkM pacTpoB MO BbIOpaHHOM TeppuTopun B dann dopmaTa *.geojson ¢

rpaHnuamm pacTtpos.

3.18.5. leHepauusa Tannos

®yHKuMst obecneynBaeT peanvsaumio creayoLwmx gyHKUMOHaNbHbIX BO3MOXHOCTEN no

(POPMUPOBAHUIO TANSIOB HA OCHOBE PACTPOBLIX M306paKEHWI:

MoakntodeHne 1 ynpaeneHme otTobpaxkeHmeM HabopoB Tannos kak n3 B, Tak n n3 BHeLWHNX
reocepsucos WMS n WMTS;

dopmupoBaHmne Habopos Tannoe 4ns nydnukaumm B TemaTniecknx Habopax gaHHbIX;

MpuBsiska HaGOPOB TaIOB K reorpadryecknumMm KoopamMHaTam (COBMELLEHME M300paxeHus ¢

KapTom).

3.18.6. lNMowuck gaHHbIX
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(DyHKLl,I/IFI obecneuymBaeT peannsauuio criegyrowmx (pyHKLl,I/IOHaJ'IbeIX BO3MOXXHOCTEMN:

e [lounck 0ObEKTOB:

— [lo koopauHaTawm;

— To aTpubyTtam o6bekTa, Hanpumep No agpecy, No KagacTPoBOMY HOMEPY.
e [10O3VLMOHMPOBAHME LIeHTPa KapThbl Mo pe3ynbTaTtam Mnoucka.

° OT06pa)KeHllle pe3ynbTatoB MNOUCKa Ha KapTe nyteM BbICTaBlIEHNA MapKMPOBOYHbIX

3M1IEMEHTOB Ha ob0bekTax KapThbl.

e JKCnopT pes3ynbTaTtoB noucka B dopmathbl *.csv, *.xml, *.geojson.

3.18.7. BcrtpauBaHue reorpacunyeckomn KapTbl B Apyrue
WH(OPMaALIMOHHbIE CUCTEMDI

dyHKUMAa obecneunBaeT POPMNPOBaAHME BCTPOEHHOIO OKHa A5l OTOOpaXkeHns1 BO BHELL-
HMX MHCPOPMALMOHHBIX CUCTEMAX N pecypcax.
BcTpoeHHOe OKHO, B 3aBUCUMOCTM OT pOnv NoMb30BaTeNs U TEXHONOrMYECKOro npoLecca,

B KOTOPOM OHO NMOKa3blBaETCH, obecneymBaer:

e HanoxeHune cobCTBEHHbIX NONb30BATENLCKMX CIOEB NMOBEPX CIOEB reorpadmyeckomn KapTbl

BCTPOEHHOTO OKHa;
e POCMOTP TeMaTU4eCKMx HabopOoB KapTorpadnYeCcKnX Croes;
e MpocMOTp Habopa BO3MOXHbIX Onepaumii C NPOCTPAHCTBEHHbIMU AAHHBIMU;
e  BbLINOJSIHEHME OnepaLuii C NPOCTPAHCTBEHHbLIMW AAHHBLIMMY;

e [POCMOTP pPe3ynbTaToB BbINMOJIHEHNA onepau,m7| C NpPOCTPaHCTBEHHbIMW OaHHbIMW.

3.18.8. JKcNopT 1 NnevyaTb NPOCTPAHCTBEHHbLIX AaHHbIX
®yHKUMA obecneyvmBaeT peanusaumio cnegyroLwmx MyHKLMOHaNbHbIX BO3MOXHOCTEN:
e (opmupoBaHue opopmMneHnsa KapThbl (nereHga, macwtab, cBegeHus o kapTe);
e BbIBOJ Ha nevaTtb oparMeHTa KapTbl;

e  JKCMOPT rpadnyecKmx AaHHbIX NN BbIBpaHHbLIX 0OGBEKTOB B BEKTOPHLIN bopmaT (*.gml, nnu

*.geojson) No 3agaHHON TepPPUTOPUN C BO3MOXHOCTbIO BbIDOpa CUCTEMbI KOOPAMHAT;

e  3KCMOPT KOOPAUHAT OOBHLEKTOB B *.CSV.

3.19. MporpaMMHbIN KOMMOHEHT 3M1IeKTPOHHbIX Tabnuu

MporpaMMHbIi KOMNOHEHT «KOMMOHEHT 3MEKTPOHHbIX Tabnuuy npegHasHaveH Ans pac-
yeTa nokasaTtenen (pasHbiX 3Ha4YeHU nonen) B 06beKTax NPUNOXEHUS (CpaBOYHUKAX), a Takke

XpaHeHNA paCCYUTaHHbIX nokasartenen n nx npuMeHeHnA B JanbHenwmnx pacyeTax.
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B0O3MOXXHOCTN KOMMNOHEHTA:
CosgaHune, uaMeHeHne 1 yaaneHme MHOroCTPOYHbIX Tabnuu,.
Ho6GasneHue, aMeHeHne yganeHme KorIoHOK Tabnuu.

CopTupoBKa 1 HacTpoKka nocrneaoBaTeNlbHOCTU PacnonoXeHUs! KOFIOHOK, BOCCTaHOBIEHME

HaCTpOeK Npu OTKPbITUN pac4eTHON Tabnuupbl.

ABTOMaTU4ECKOE (HhOPMMPOBAHME 3arofloBKa pacyeTHON Tabnuupbl.
Ho6aBneHne cnpaBoYHbIX KONTOHOK, 3apaHee 3anofHEHHbIX MHbopMaLmen.
MNpumeHeHne doopmyn 1 yHKUUA.

I'Iop,60p 3Ha4YeHun napameTpoB, nNpuMMEeHAeMbIX OnAa pacdyeTa CyYyMMbl B KOJIOHKE C

nocnenyrvwmm pacnpeneneHnem I'IOJ'Iy‘-IeHHOIZ CyMMbl MeXy BCEMU s4yenkamm 6e3 octaTtka.

OTOGDa)KeHVIe NTOroBoOM CTPOKM C aBTOMATU4YE€CKMM pacydeToM UTora rno KOJIOHKaM pa3HbIX

dopmaTos.

3akpenneHne ob6racT KONOHOK.

ABTOCOXpaHeHME pacYeTHbIX Tabnuy,.

BblaeneHne oTaenbHOM SYerkn, rpynnbl S4EEeK U OTAENbHbIX KONTIOHOK U CTPOK.
dopmaTmpoBaHne sueek (rpaHnLbl 1 3anunBKa, CBOWCTBA SYEEK).

,D,O6aBJ'IeHI/1€ OONONHUTErNbHbIX JINCTOB AOJ1A4  pacyeTa. ,D,OI'IOJ'IHVITeJ'IbeIe JINCTbI
nobaBnAlTCA Kak B BUae CBA3aHHOro nucra ¢ nepsbiM JINCTOM, a TakKkKe KaK HeCBA3aHHbIE

yucTble NUcTbl. Mexay nMctamm BO3MOXHO AenaTb CChIfKM.
KonnpoBaHwue 3Ha4deHnn n popmyn n3 Jkcens (C coxpaHeHneM opMyn Mexagy nucramu).
Hanunuyne BepTukanbHoro 6noka KOHCTaHT Ang AodaBneHust cnpaBoYHON MHAOPMaLINNA.

CoxpaHeHune pacyeTHbIX Tabnuuy B WabnoHbl AN ganbHenWwero nx ebidopa n NnpuMeHeHus

B OPYrMX 06beKTax NPUoXeHNs.

MepecyeT 3aBUCMMbIX [aHHbIX pacYeTHbIX Tabnuy U3 OBGBLEKTOB  MPUMOXKEHWUIA

(cnpaBoyHukoB «BPT.MMnaTtdopmbl»).
MepecyeT AaHHbIX M3 pacHeTHbIX Tabnuu,.
lMepecyeT 3aBUCMMbIX AaHHbIX pacYETHbIX Tabnuu 13 CNpaBoOYHUKOB CUCTEMBI.

MepecyeT AaHHbIX U3 pacyeTHbIX Tabnuu,.
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3.20. MporpaMMHbIN KOMMNOHEHT «KOHCTPYKTOpP NeYvaTHbIX
¢opm»
[MporpamMMHbIN KOMMNOHEHT «KOHCTPYKTOP nevaTHbIX popm» npefHasHayeH Ans pacdeTta
rnokasartesnen (pasHbiX 3HA4YeHWI nonen) B obbekTax MpunoXxeHusa (cnpaBodHukax) «bdT.MnaTt-
OopMbI», a TaKke XpaHEHWUs1 pacCYMTaHHbIX NoKasaTenemn n Nx NPUMEHEHNs1 B AanbHENLLMX pacye-

Tax.
[MporpamMHbIZ KOMMNOHEHT obecneynBaeT cneayowme BO3MOXHOCTU:
o Co3gaHue, nsmeHeHue, yoaneHue wabsioHOB NeYaTHbIX (OOPM.
o CosgaHue Konmm WwabnoHa neyaTHbIX opM.

o [loGaeneHne B WAGMOHbLI NeYaTHbIX POpM NPUNOXKEHUN, CHOPMUPOBAHHLIX B peaakTope

Stimulsoft nnun B oopmaTte PDF:

— HacTpounka wabfioHOB nevaTHbIX opM Npu NOMOLLM BU3yanbHOro KOHCTPYKTOPA;

— HacTpoyiKka napamMeTpoB LIABMOHOB NeYaTHbIX (OPM;

— HacTpoMKa MCTOYHWUKOB AaHHbIX Ans wabnoHa nevaTHbIX hopmMm;

— HacTpoKKa yCrioBuii NpMMeHeHns wabnoHoB nevyaTHbIX opM B 06bekTax npunoxe-
HUN CUCTEMBbI;

— HacTpouKa pefakTupyemblx YacTen wabnoHa nevyaTHbIX oopM AN pasHbIX Nonb30o-
BaTenemu;

— HacTpounka hopMaTMpoBaHus TekcTa WwWabnoHoB nevyaTHbIX hopM B BU3yanbHOM pe-

AaKTope.
o [lpeaBapuTenbHbIA NPOCMOTP LWIABNOHOB NeYaTHbIX (OPM.
¢ Bebirpyska wabnoHos nevaTHbix popm B hopmate PDF.

o CoxpaHeHue nevatHbix dopm Ha APM nonb3oBarens.

3.21. NMporpaMMHbIN KOMNOHEHT «ObpaboTka 60MnbLUKX
AaHHbIX»

MporpamMHbIn KOMMOHEHT «OBpaboTka BonbLUMX AaHHBLIX» NpegHa3HayYeH Ans opraHusa-
LN CKBO3HON 0BpaboTKM AaHHbIX: OT NOAKMYEHNST BHELLUHMX UCTOYHUKOB U rpadouyeckon cbopku
KOHBEWepOoB 3arpy3kn-TpaHcgopmaumm-BbIrpy3km 4O aBTOMaTUYeCKoro 3anycka aTux KOHBenepos B

ynpaensiembix npoLeccax.

[MporpamMMHbIA KOMMOHEHT NO3BONSET PUKCUpoBaTb BCE 3anyCky NpOLLEeCCOoB, OLWIMOKN U
pes3ynbTaTbl NPOBEPOK KavyecTBa, obecneynBas ayauT, BOCNPON3BOOUMOCTb U KOHTPOSb Hag Kax-

JOoWV cTagmen noToka gaHHbIX.

ETL (Extract — Transform — Load) — npouecc 06paboTkm AaHHbIX, BKIAOYAKOLWWIA TPU KIto-

YeBbIX 3Tana:
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e lI3BreueHue.
e [IpeobpasoBaHue.
o 3arpyska.
OcHoBHble yHKUNN:

o OnpegeneHne 3agad ETL — onpepeneHne gopmaTta MeTagaHHbIX, ONMUCLIBAKOLWNX LUaru
3agady ETL, rpacdmuecknn amnsamHep onst yaobHoro cosganus 3agady ETL u coxpaHeHus

MeTaAaHHbIX 3a4au4n.

o OpkecTpoBKka ucnonHenHus 3agady ETL — 3anyck 3agady ETL, nepegaya napameTpoB B
3agayqn, BbINOMIHEHWE [OOMNOMHUTENbHBIX AEWCTBUA, 0O6paboTka OWMOOK M MOBTOPHbIE

MOMbITKN BbINOMHEHUS], MPOCMOTP XYpPHasoB.

¢ McnonHeHue 3apay ETL — peanbHas paboTa ¢ AaHHbIMKU — pa3bop MeTagaHHbIX 3aaadn ETL

M BblNOJIHEHMNE UX Ha Cpe,u,e MCNOJNTHEHNA.

e Onpepenenne 3aga4y ETL mn wmx opkectpoBka peanu3oBaHbl B nnatdopme, Cpena

ncnonHexust — Spark n Hadoop.

3.21.1. BepeHne UCTOYHUKOB AaHHbIX

MCTOYHMK OaHHbBIX — 9TO KOHUIypUpyeMblii KOMMOHEHT, NpedHa3HavYeHHbIn ANa 3a4aHus
napamMeTpoB NOAKMOYEHNS K BHELLHMM MCTOYHUKAM, N3 KOTOPbIX OCYLLLECTBSETCA 3arpy3ka AaHHbIX

B paMmkax ETL-npoueccoB. ICTOYHUK OaHHbIX ONUCbIBaET:

e Ortkyna cuctema nonyyaet gaHHole (Kafka, dannel, 6a3a gaHHbix, Tabnuua katanora cpeabl

NCMNONHEHNS).

¢ B kakom hopmaTe npenctaeneHbl gaHHble. MNogaoepxmsaemble opmatel ¢annos: JSON,

CSV, Excel dann, Parquet, Avro, TEKCTOBbIA, OMHAPHLIN.
¢ [lo kakum npaBuraMm NPOUCXOANT YTEHUE AaAHHbIX:

— NapTUUMOHUpOBaHME — pasbneHne gaHHbIX Ha YacTu A4Nns napannenbHOn 3arpysku n
06paboTku,

— JekogupoBaHue — npeobpasoBaHue JaHHbIX U3 UICXOAHOro doopmarta B CTPYKTYpPUPO-
BaHHbIN BMA,

- (*)I/IﬂpraLl,Vlﬂ — OTCeEMBaAHNE HEHYXHbIX AaHHbIX Ha 3Tane YTeHu4.

Pasgen «McTouHnkn gaHHbix» mogyna «ETL» obecneunBaet cnegyowime yHKUNOHarb-

Hble BO3MOXHOCTW:

o [logoepxka pasnuyHbix popmaToB MCTOYHMKA OAHHbIX Ha vTeHue/3anuck: Pannel (CSV,
XLSX/XLS, XML, JSON, Parquet, Avro, TekcToBbI, BMHapHbI), paboTa ¢ pensaunoHHON

6a3on gaHHbix (JDBC), unterpauusa Kafka), Tabnuua katanora cpeqpbl ncnonHeHms (Spark).
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o [eHepaunsa obbekTa cxembl (06bEKTA NPUNOXEHMS) UCTOYHMKA AAHHbIX.

o [lpegBapuTenbHbIA MPOCMOTP OaHHbIX.

e KonupoBaHne NCTOYHMKA AaHHbIX.

e [1poCMOTP UCTOPUM U3MEHEHWUI NCTOYHUKA LAHHbIX.

e HacTpowika npaBuna 4TeH1s AaHHbIX (NApTULMOHUPOBaHNE, UNbTpaumns, 4EKOANPOBAHNE).
e /rHopmpoBaTb OTCYTCTBYIOLLME UMW NOBPEXAEHHbIE DaNNbI.

e Bbibop pexvma gocTtyna K UCTOYHUKY OaHHbIX.

e YpaneHue Habopa AaHHbIX.

e LlundposaHne aaHHbIX (at rest, in transit) — HacTpoika ¢ npuBnevYeHnem paspaboTynKOB.

3.21.2. YnpaBneHue KOHBenepamu gaHHbIX

KOHBe|7|ep OaHHbIX — 3TO aBTOMaTI/ISI/IpOBaHHbIVI npouecc, KOTOprI7I BbINOJTHAET CKBO3HYHO
o6pa60TKy VIH(*)OpMaLI,VII/IZ OT Npuema CblpbiX OaHHbIX A0 nepenadn rotoBoro pesyfbtata B 00BbEeKTbI

npunoxenus. MNpencraBnseTca Kak HanpaesneHHbl rpad waros 3agaym ETL:
e Extract — n3sneyeHne AaHHbIX U3 UCTOYHUKOB B Cpeay UCNOSNHEHWS.
e Transform — npeobpasoBaHne OaHHbIX.

e Load — 3arpyxaeT OaHHble B LENEBYI CUCTEMY (BHELUHME WCTOYHMKM WM LieneBoe
XpaHunue).
BbinonHeHne koHBerepa OCYLLIEeCTBMSETCA B TpaH3akuusax, 4To obecneumBaeT Lenoct-

HOCTb W cornacoBaHHOCTb 0OpabaTtbiBaeMon nHdopmauuu.
e [lpoCMOTpP NCTOPUN U3MEHEHWNI KOHBENEPA AaHHbIX.
e Ortnapgka KoHBenepa AaHHbIX.
o [lepeyeHb onepaunin B KOHBeENepe AaHHbIX:

— VICTOYHMK — n3BneveHne faHHbIX U3 BHELWHMX cucTem (6a3sbl, hannsl) 6e3 nx npeob-
pa3oBaHuS.

— Bebirpyska — nssneveHve gaHHbIX C BO3MOXHOCTbIO NEPBUYHOM (OUMbTpaLmK.

— 3arpyska — coxpaHeHne 0bpaboTaHHbIX AaHHbIX B LENeBOM XpaHunuiie (06bekT
NPUNoXeHus).

— 3arpyska MO — coxpaHeHue 0b6paboTaHHbIX AaHHbIX B LeNeBOM XpaHunuie (06bekT
NPUIOXEHUS C BKIMKOYEHHBbIM npusHakoMm MacTtep-o6bekT). Co3gaHne 3asBku nocne
coxpaHeHus pesynbTaTa B OObEKT NPUNOXEHUS

— [lpueMHuK — coxpaHeHve noToka obpaboTaHHbIX AaHHbLIX B LENneBoe XpaHunuiie

BHELUHEro UCTO4YHMKa OaHHbIX.
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— TpaHchopmaums — nsMeHseT CTPYKTYPY Unu popmaT JaHHbIX, ManmnuHr Nonewn, Hop-
Manusauus/geHopManmsaumns gaHHbIX.

—  QOunbTpauuns — oTbMpaeT faHHble NO 3agaHHbIM YCNOBUAM (PUbTpa, BO3MOXHOCTb
yKasblBaTb MaKCMMaribHOEe KONMYEeCTBO 3anuncen.

— Arperauusa — o6beavHaeT AaHHble ANS BblYUCNEHNS METPUK: CyMMa, cpeaHee, Konu-
4eCTBO, MUHUMYM, MakCUMyM, YHUKaNbHOE KONMYeCTBO. BO3MOXHOCTL rpynnupoBKx
(GROUP BY), okoHHble doyHKunn (OVER).

— O6oraweHne — OONOMHEHWE AaHHbIX HOBOW MHMpOpMaumen, NOCTPOEHUE CCbINOK
mMexgy obbektamu, fobaBneHne BblYUCNSEMbIX MOMen, CoeanuHeHne C BHELUHUMU
AanHHbIMu (JOIN).

— Banupauusa — npoBepka AaHHbIX Ha COOTBETCTBME YCTAHOBMEHHbBIM MpaBuniam Banu-
Aauun, cosgaHue 3anucu B XypHane [poBepkn kadecTBa AaHHbIX NpU HECOOTBET-
CTBUM YCTaAHOBIIEHHbIM NMpaBunaM Banugauuu, Banvaaums opmatos (gaTbl, Yicna,
CTPOKM).

— PacnpegeneHue — pasgeneHve gaHHbIX Ha YacTu Ansa napannenbHon o6paboTku.

— CoeguHeHne — 06beanHeHne OaHHbIX U3 Pa3HbIX MICTOYHWKOB MO KIHOYEBbIM MOMSM

— KoHconunpaumst — o6beguHeHne pa3po3HEHHbIX AAHHbLIX B €4MHYK COrflacoBaHHYH
CTPYKTYypY.

— KoHBenep gaHHbIX — BbIBOP KOHBEepa AaHHbIX.

—  CkpwmnT.

- SQL.

MogkntodeHne K pasHOpPOAHbIM MCTOYHMKaM (dhannbl, ©6asbl gaHHbiX, API, noTokoBbie

nnatdopmbl, 06rayYHbIe XpaHMnmLLa).

Moppepxka MHKpeMeHTanbHOM 3arpy3ku (TOMbKO HOBbIX/M3MEHEHHbIX AaHHbIX).
MNooaepxka NONHOW/MHKPEMEHTaNbHOM nepesanucu.

Xml-npegcraBneHne KoHBenepa AaHHbIX.

MoTokoBass ob6paboTka pAaHHbix (0O6paboTka cOOLITMA MO Mepe  MNOCTYNNEeHus,
MUKponakeTHas obpaboTtka gaHHbIx (Spark Streaming, Flink), ynpaBneHve 3agepxkamun B

noTtokax (watermarks)).

PacnpeneneHHoe ucnonHeHve onepauni koHsernepa (Spark, Dask, Flink).
KawwmpoBaHne NpoMexXyTOYHbIX pe3ynbTaToB B CPeae UCTIONHEHNS.

Moppepxka MawmHHOro oby4eHus (HacTponka ¢ npuBnevYeHnem pa3paboTynkoB):

MoBTOpPsSieMOCTb pe3ynbTaToB Npu nepesanycke.

3.21.3. YnpaBneHue npoueccammu
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Mpouecchl — 3TO pasgern, OTBeYaoLniA 3a aBTOMaTM3aL M0, OPKeCTPaUMio U MOHUTOPUHT
BbIMNOMHEHMs 3aga4 06paboTkm gaHHbIX. [pouecc obbeanHsaeT Bce aTanbl padoThl C AaHHbIMKU: OT

3arpysku 4o 4OCTaBkM pesyrnbTata.

Pasnen obecnednBaeT nocTpoeHme normkn o6paboTkm B Buae 6usHec-npolecca, KoTopbin
MOXET BKItoYaTh YCINOBUS, BETBMNEHUS, paboTy C Nonb3oBaTenbCKMMK 3agadamm n o6paboTKy oLm-
6ok. Kaxabin atan npouecca UKCMpyeTCs, KOHTPONMPYETCS ero cTaTyc U pesynbTaTbl BbiNosHe-
HUS. Micnonb3oBaHWe NpoLLecCcoB MO3BOMSET LEHTPan1M30oBaHHO ynpaensaTe 3agavdamu o6paboTkm
AaHHbIX, POPMMPOBATbL CIOXHbIe NOCneaoBaTeNbHOCTM LWaroB U obecneynBaTtb COrnacoBaHHOCTb

NX BbINOSTHEHWS.
Pasnen «lpouecchl» obecneunBaeT cneayoLme BO3MOXHOCTH:
o ABTOMaTM3auuMsa 3anycka npouecca (Mo pacnmcaHuIo UM cobbITUI).
e Xml-npeacraeneHne npouecca.
e Ortnaaka npouecca.
e [lepeyeHb anemMeHTOB npoLecca:

— Crapr.

— Bebixog.

—  Owwubka.

— Ycrnosue.

— 3apava nonb3oBaTens.
— YCTaHOBKa KOHTEKCTa.
— Tlpouecc.

— KoHBenep AaHHbIX.

—  CueHapun.

— BPM npouecc.

- SQL.

— KomaHgHag cTpoka.

— Onepauus ¢ cbanamm (konmpoBaTb, NEPEMECTUTb, Y4anUTb, apXMBMpPOBaTb, pasap-

XUBUPOBATb).

° nOBTOprIe NonbITKM 3anycKka 3ada4un B criy4dae owmnbku unm cbosa un YKa3aHue nHtepsana

MeXay NOBTOPHbLIMK 3arnyckamMu 3agaqn.
e [IpocmoTp onybnukoBaHHbLIX BEPCUIA NpoLiecca.

¢ MackuposaHvne/aHoHNMU3auusa KoOHpaeHUnanbHbIX Nonen.

3.21.4. YnpaBneHue UcrnosiHeHnem npoLeccos
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B yacTtu ucnonHeHns ETL npoueccoB NporpaMmMHbI KOMMNOHEHT NO3BONHAET:
e [1poCMOTP NepeyHst K3eMNIIAPOB NPOLIECCOB.
e [IpocmoTp MHGopMaumm 06 ak3emnnsipe npolecca:

— [lepeyeHb BbINOMHEHHbIX LIAroB 3K3EMMSAPOB npouecca.

— CocTosiHne ak3emnnsipa npouecca: 3anyuweH, NpuoctaHoeneH, 3aesepweH, OcTta-
HOBMEHO BHELLHE.

— [pogomKMTEeNbHOCTM BbINOSTHEHNST 9K3eMNisipa npouecca.

— [lepeyeHb 3Ha4YeHMI NepeMeHHbIX npoLiecca.

—  WN3meHeHne 3HauYeHnn nepeMeHHbIX npouecca Ansa 3anyLeHHbIX 3K3eMnisipoB npo-
uecca.

— [lepeyeHb owmnboK N npegynpexageHnin, obHapy>KeHHbIX B 3anucax obbekTa npuo-
XKEHUS Npu BbINONIHEHMK onepaumn Banvgauusa B kKoHBeNepe OaHHbIX.

— TlocnegoBaTenbHOCTb U pe3ynbTaThbl BbIMOJTHEHNA 3a4ad npouecca.
° an/IOCTaHOBKa M OCTaHOBKa UCNOJTHEHUA 3anyLleHHOro akaemMnngdpa npouecca.

e [lonck aksemnnsapa npouecca No 3HadeHuto nonen UWaentudpumkatopa npouecca un Ua

aK3emMnnsapa npouecca.

3.21.5. MpocmoTp nepeyHss pe3ynbTaTtoB Banuaauum AaHHbIX
MCTOYHMKOB AAHHbIX

Paspen «npOBepKM KavyeCcTBa AaHHbIX» npeaHa3Ha4veH and aHanmi3a n OTClieXnBaHua pe-

3ynbTaTtoB Banngaunn gaHHbIX NOCe BbINMOJNIHEHNA onepaunn «Banugauus» B KOHBeI‘;Iepe OaHHbIX.

Pasgen «MpoBepku KavecTsa AaHHbIX» moaynsa «ETL» npegocTasnseT crieqyrolmne Bos-

MO>XHOCTU:

e [lpocMOTp nepeyHsi pes3ynbTaTOB MPOBEPKM [AaHHbIX MOCMe BbIMOSIHEHMS onepauun

Banungaunsa B KOHBENEpE AaHHbIX.
o [IpocmMOTp MHGOPMaLMK OTAENBHON NPOBEPKM KavyeCTBa AaHHbIX:

— [ata 1 Bpems BbINOMHEHUS MPOBEPKM.

— OTtobpaxaemoe nmsi 0bbeKTa NPUNOXKEHMS.

— Konnuectso npoBepeHHbIX 3anncen.

— KonwnuecTtBo 3anucen ¢ obHapy>keHHbIMK OLIMBKaMn 1 NpeaynpexaeHusaIMu.
— Cnuncok 3anucen ¢ obHapy>XeHHbIMW oLmnbkaMu 1 NpeaynpexaeHnsMu.

— Coo0OLueHne owmnbKu.

— Kog 3anucu ¢ owmnbkon/npeaynpexaeHmem.

— Otobpaxaemoe nms ¢ owmbkon/npegynpexgeHnem.
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3.22. MporpaMMHbIN KOMNOHEHT «MacTep-AaHHbIe»

lMporpaMMHbIA KOMNOHEHT «MacTep-gaHHbIe» COAEPXKUT WHCTPYMEHTbLI, NO3BOMSOLLNE
yrnpaBnATb M3MEHEHUSMU U BEPCUSMU 3anucert 06beKkToB NpunoxeHuns, obecneynBatb UCTOPUY-

HOCTb JaHHbIX M €AMHCTBEHHOCTb aKTyarnbHOM (3TanoOHHOW) BEpCUU.

NHCTpyMEeHTbI NporpaMMHOro KoMrnoHeHTa «MacTep-AaHHble» NPefoCcTaBnsitoT BO3MOXHO-

CTWU:

e BHOCUTb U3SMEHEHUNA Yepes pernameHTNpoBaHHbIE 3aABKMU C NMPOXoXaeHunem no CTaTyCHOVI

Moaenu;

e obecneunBaTtb NCTOpUn3aLnio COCTOSIHAM 3anucen u XpaHeHune aKTyaJ'IbHOIZ BepCcun Kak

3TarnoH;

e BECTM LIEMNOYKY BEPCUI (MaXKOPHYIO 1 MMHOPHYHO) M MPOCMaTpuBaTh KOHUrypaumo obbekTa

npunoXxeHud, a Takke ero 3anmncen Ha Bbl6paHHOI;1 Bepcun,

e VYMpaBnsATb COCTABOM W3MEHEHWI: [oGaBreHue, W3MEHeHue, YyaaneHue 3anvcen,

NCKIMIOYEHWe 3anncen n3 3asBku, nepeHocC 3anncen B OTAOENbHYIO 3a4BKY,

e [oaaepXxmBatb 3adABKU HA OOUH UM HECKOJ1bKO 00beKTOB I'IpI/lJ'IO)KeHI/IIZ.

3.23. MporpaMmMHbIN KOMMOHEHT «[JeaynnukKauns»

MporpamMMHBIN KOMMAOHEHT «[eaynnukaunsa» COAepXUT MHCTPYMEHTLI, NO3BOSIAOLMNE Bbl-
NMONHATL NOMCK 3anucen-gybnen B 0ogHOM UNun ABYX CrpaBoOYHUKAX, UX aHanua n obpaboTtky oyonu-

PYIOLLUMXCS AaHHbIX B 3anMUCSIX NO 3apaHee 3afaHHbIM NpaBunam 1 napameTpam. B Tom uucne:
e BbIOOP METOAOB CpaBHEHUS 3anucen;
e yKasaHue cpaBHMBaEMbIX Nomnen sanucei;

e YCTaHOBKY NapamMeTpoB MexaHu3Ma Aeaynnukauuu, Hanpumep, noporu marion 1 BbICOKON

BEPOATHOCTU TOrO, YTO 3aMNCKU ABNAOTCA ,D,y6J'II/IKaTaMVI, n apyrne napameTpbl;

e [onyyvyeHue pesynbtaTtoB AenynnMkaunum C  BO3MOXHOCTbKO NPOCMOTpa, yaaneHuda

Ayénupyrowmnxca 3anvcen.

3.24. MporpaMMHbIN KOMNOHEHT «KayecTBO AaHHbIX»

npOrpaMMHbIVI KOMMOHEHT «KayecTBO AaHHbIX» COOEPXNT NHCTPYMEHTLI ANA BbINOJIHEHNA
NpoBEPOK KavyeCcTBa AaHHbIX B 3aNnncax 00BbEKTOB I'IpVIJ'IO)KeHVIIZ. npOBepKl/I MOryT BKNno4aTb npasuna
Banuaauunn, ycnosusa, (*)OpMaTbI BBOAA 3HA4YeHUN, CKpUNTbl N Hann4yune CCbIJTOYHOW LIeNIOCTHOCTH,

YKa3aHHblE B ob6bekTe NPUNOXeHnA.
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MporpaMMHbIi KOMNOHEHT obecrneynBaeT aHanMa pesyrnbTaToB BbINONIHEHWS NPOBEPOK U
06paboTKy MHLMAEHTOB 41151 3anUCell, He COOTBETCTBYHOLLMX YCTAaHOBMNEHHLIM NpaBunam B NpoBep-

Kax.

MHCprMeHTbI nporpaMmMHOro KOMMoHeHTa «KayecTBo AaHHbIX>» npeaocTaBnArT BO3MOX-

HOCTW:
e CO34aHuve NpaBui NPOBEPKU 3anmceit 00bekTa NPUNOXKEHUS;
e 3arnyck NpoBepokK C UCNONb30BaHNEM paHee CO3[aHHbIX NPaBUI;

e lClpaBlieHne 3Ha4YeHNn Nosien 3anncu no HaCTPOEHHbLIM NnpaBuJiaM NPOBEPKN.

3.25. MporpaMMHbIN KOMMOHEHT «PefakTop JOKYMEHTOB»

[MporpaMMHbLIN KOMNOHEHT «PegakTop OOKYMEHTOB» MO3BOMHAET norib3oBatenam nnat-
dopmbl Hanpsimyto paboTaTb ¢ hannammn-BrnoxeHnaMn nHtepderica nnatgopmel, 6€3 Heobxoau-
MOCTU CKaumBaHusi, paboTbl C harnaMmm-BnoXeHMAMN B OTAENbHbIX BHELIHMX NPUOXEHMAX U NO-

BTOPHOW 3arpy3ku nx B nnatgopmy.

Pepaktop npefocTaBnsieT NOMHOUEHHYO cpedy ANS peaakTMpoBaHMs U COBMECTHOW pa-

0O0Thbl Hag AOKYMEHTaMM B paMKax eanHoro nHtepdernca nnatdopmel 1 obecneymBaer:
o OTKpbITME (halinoB BrOXEHUA B OTAENbHOW BKagke bpaysepa ¢ peLakTopoM.
e BHeceHue nsmeHeHW N nocnefytolee coxpaHeHue.
e CoBMeCTHOE pefaKkTUpOBaHWNE BIIOXXEHUSA HECKOSbKMMM MOSib30BaTENAMMN.
o Bbibop cnocoba pegaktnpoBaHusi BIIOXEHUS:

— peaaktnpoBaHue — no3BosiAeT BHOCUTb nobble N3MeHeHUs;
— peueH3npoBaHne — Nno3BondeT npeanaratb BHeCeHHble NU3MEeHEeHNA, 4TOObI BTOpOVI
nonb3oBaTtesib X nogreepauni Unn OTKIOHUIT,

— NpPOCMOTpP — MNO3BOJISAET TOSLKO NpocMaTpuBaTh han n He BHOCUTb UBMEHEHUI.

e 3ameHa BrOXeHuda Ha HOBYIO BEPCUIO TOJIbKO NOCIe CoOXpaHeHusa N3MEHEHUN 1 Bbixoada M3

pefakTopa BCex y4aCTHUKOB pefakTUpOBaHUS.
e BoccTaHoBrEeHNe BOXEHUSA N3 XpaHunuvLia pegakropa B Te4eHun 24 4yacos.

e OtobpaxeHne owmnbkn O ycTapernon Bepcun M HeOBXOAMMOCTU nepesarpyske npu Bxone

CTOPOHHETO Morb30BaTens B PeAakTop B NPOLIECCE COXPaHEHMSI U3MEHEHMWIA.

e Paborty c dpopmatamu: .doc, .docx, .xls, .xIsx, .ppt, .pptx, .pdf (npocmoTp n aHHOTUPOBaHME).
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3.26. MporpaMMHbIN KOMMOHEHT «XpaHunuLie BIIOXKEeHUN»

[MporpamMMHbIN KOMMNOHEHT «XpaHUnuLLe BIoXeHnn» obecneunBaeT co3gaHune u
HaCTPOWNKY XpaHuMnuwia oamnnos BNOXEHUN CyLLHOCTEN pasHbIX TMNOB. BO3MOXHOCTU NporpamMmm-

HOro KOMNOHEHTA:

e CosgaHue 1 penakTtnpoBaHmne XxpaHuiuiia BITOXXEHUIN C TUNOM:

— ApXvB OOKYMEHTOB — ANSA XPaHEHWS BIIOXXEHUI CYLLIHOCTU BO BHELLUHEM XpaHunuLie
npunoxeHus «E-Apxme».

— B[] npunoxeHus — cucteMHoe XpaHwunuiie, He 4OCTYNHOEe MoNb3oBaTeNto AN Kop-
PEKTUPOBKN €r0 CBOWCTB, AN COXPaHEHWs, yaaneHus, 3MeHeHns CyLLHOCTEN, Xpa-
HALLMXCS B JAHHOM XPaHWUULLE BNOXEHUN;

— basa gaHHbix (Large Object) — onsa xpaHeHus o6bekToB 6onbLINX pa3mepoB U3 Tab-
nuubl 6a3bl 4aHHbIX, CO34aHHOW NoNb3oBaTeENEM.

— basa pgaHHbix (bytea) — ana xpaHeHust Hebornbwnx 06bekToB (00 8 KB) B KOHKPETHOM
cTonobue Tabnuubl 6a3bl AaHHbIX, CO34aHHOWN NMONb3oBaTENEM.

— O6nayHoe xpaHunuue S3 — ansa XpaHeHUs1 BIOXXEHUIN Ha yganeHHom obnavyHoMm cep-

BEpe.
¢ lcnonb3oBaHue XpaHUnuLLa BROXEHWIA NO YMOSTYaHMIO.
e YpaneHue BrOXeHWU U3 apxnBa JOKYMEHTOB.

e BknoYeHUe 1 OTKNIOYEHNE XpaHUULLLA BITIOXKEHUN.
o Co3aaHne UCKITIYEHUN AN XPaHEHUS BIIOXKEHUIA.
e Cnocobbl XpaHeH s BNOXEHWI:

— XpaHEeHMWe BCEX CYLLHOCTEN B OAHOM XpaHUInLLE;
— XpaHeHue BMNOXeHWN CYLLIHOCTEN B OAHOM XpaHUIM1LLE C yKazaHUeM UCKINIYeHU s

nonemn, BroXxeHus KOTOPbIX O0JMKHbI XPaHUTbLCA B APYroM XpaHUIunLe.

e [lepeHOC BNOXEHUN U3 OQHOIo XpaHWnuLia B apyroe.

3.27. MporpaMmMHbIN KOMMOHEHT «Moaynb nHTerpauum
B3aMMo4eucTBUM ¢ Apyrumu npunoxeHmamum (Moaynb
uHTerpauun «bOT.MUB»)»

[MporpamMMHbIN KOMMNOHEHT MHTErpaumMm B3aMMoaencTBmMmn ¢ ApYrMMn NpUoXXeHNamMm
(«Mogynb nHterpaumm BOT.MUB») npeaHasHayeH gnsg asToMaTMsaumm NpoLeccoB hopMmnpoBa-
HWS, MapLpyTn3aumm n rapaHTMpoBaHHOW JOCTaBKN COOBLLEHMI B adpec cuctem-nonyvarenen.

lMporpaMmMHbIA KOMNOHEHT MHTErpaumm B3anMoaencTBUn C APYrMMU MPUNOXKEHNAMU

(«Mogynb nHTerpaumm B®T.MB») obecnevmBaeT BbINOMHEHUE CrieyoLWnX QYHKLNIA:

e ynpaslieHUda nepe4vyHeM NoAKINMHHYEeHHbIX I/IH(bOpMaLI,VIOHHbIX CUCTEM,
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e BbINOJIHEHUA HaCTpOIzKVI MapLipyToB B3aUMOOENCTBUSA C I/IH(*)OpMaU,I/IOHHbIMVI cncremMmamm,

ynpaBneHns MapLpyTamm 1 MOHUTOPUHT COOBLLIEHNI OOMEHa;
e MNPOCMOTP 3anpocCOoB, HanpaBnsaemMblx Rest-npunoxeHnamu;
¢  MOHUTOPUHI COOBLLEHNI oYepeaen NOAKMIOYEHHbIX OpOKEpPOB;
e COXpaHeHue coobLueHn 1 3anpocoB B 6a3y AaHHbIX;

e COXpaHeHune I/IH(*)OpMaLl,I/II/I B )KypHane VIHdJOpMaLI,I/IOHHOFO obmeHa.

3.28. NMporpaMMHbIN KOMNOHEHT «UcnonHeHue ANUTENbHbIX
3apgayv»

npOFpaMMHbIVI KOMMOHEHT «l/IcnonHeHne anuTenbHbIX 3agady npegHasHa4deH ana ynpas-

NEHNA UCNOSNTHEHNEM TakKUMK 3adavyamMu, Kak:
e co3faHue, 3anyck, opMMpoBaHue crtaTtyca, UCNONHeHVe 3aaav;
e ynpaBneHune 3agadamm N3 BHELLUHUX NPUNOXEHNI;
e ynpaeneHue 3agadamum yepes REST;

e nepenaym coobweHnn B Kafka ¢ uenbto nonydeHma 3agaHui ansa UCNoOnHEHUs padounmm

y3namu u3 ovepeau;

e nepegayn coobeHnii B AMQ c Lenbio nonyvyeHus 3agaHnin gns UcnosHeHus pabovmm

y3namu u3 ovepeau;

e Ons oTobGpaxeHUss WHTEPEENCHbIX (DOPM MPOCMOTPa, PeaaKkTUPOBaHUS U yrpaBeHus

3agavamu.

B nporpaMmHOM KOMMOHEHTe «McnonHeHne onntenbHbIX 3agayY» Ans peanusaumm OCHOB-
HbIX YHKUMIA ncnonb3yetca Spring Batch — nnatdopma, npegHasHavyeHHas ona naketHou obpa-
00TKM BoNbLWNX 0O6BEMOB AAHHbBIX U HALEXHOrO BbINONHEHUA 3agaHnin. OHa No3BonseT peanuso-
BaTb PYHKLMM 3anycka pacnpedenéHHbix 3agad, B TOM Yucne yganeHHo. [akeTHbI npouecc UH-
KancynupyeTcs 3agaHuMeM, KOTOPOe MOXET COCTOSATb M3 HECKONbKUX 3TanoOB — LLAros, NPOXO4aLLmMX

nocrnegoBaTesfibHOCTb YTeHNA, 06paboTKM 1 3aNMCKU OaHHbIX.

B 6noke ynpaBneHus npoucxoguT AeneHne 3agay Ha warn u 3anyck npowecca ux ucnos-
HeHVa NyTem pasgayun 3agaHui u3 6noka ynpasneHust B 6pokep coobLueHnin. bpokepbl MOryT 6bITb
pasnu4yHble, NporpammMa nogaepxmeaet Blaumogenctene ¢ Katka n ActiveMQ. Bnok ucnonHexms
nony4as 3agaHue u3 6pokepa npuctynaeT K ero BblinonHeHuto. MNMpu atom Spring Batch nossonser

nogknoyaTe YHKLMM MO 3anyCKy U UCMOMHEHMWIO 3a4a4 KakK pasgeribHo, Tak M COBMECTHO.
e YnpasreHue 3agadamu:

— CospgaHue.

— 3anyck.
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— [lonyyeHune cTaTycoB 3agau.
McnonHeHne 3agad.
YnpaeneHue 3agadyaMm U3 BHELUHNX NPUITOXEHWIA, UCMONb3YyS KIMEHT Ha s3bike Kotlin.
YnpaeneHue 3agadyaMmn U3 BHELLHUX NPUNOXEHUIA, UCNONb3YS KNNMEHT Ha ocHoBe Feign.
BbinonHeHne 3agay Ha BblAeNEeHHOM MUKpOCepBUCe (MUKpOCcepBUCAX).
YnpaeneHue 3agadyamu Yepesd REST.

Mepenaya coobweHun B Kafka ¢ uenbto nonyyeHuns 3agaHnin Ans UCNosiHeHUss pabovmmm

y3namu u3 ovepeamu.

Mepenaya coobuieHmn B8 AMQ c uenbio nonyyeHus 3agaHui ans UCnonHeHus pabovmmm

y3namu u3 ovepeau.

OToGpaxeHne WHTEpPdENCHbIX ¢OopM NPOCMOTpa, PeaakTUPOBaHUA U YNpaBreHus

3afavamu.

3.29. NMporpaMMHbIN KOMMOHEHT «PeecTp npunoxeHnn»

[MporpamMmMHbI KOMMNOHEHT «PeecTp NnpunoxeHuin» obecnevymBaeT BO3MOXHOCTb CO3aa-

BaTb NPUNOXXeHUA, KOTOpble NCNOJIb3YKTCA Npn HeobxoanuMocTun I'IeperéCTHOIZ pa60TbI mMexay

OaHHbIMU, XPaHALLMMUNCA B Pa3HbIX NICTOYHWUKAX OaHHbIX, U OT06pa)KaTb CBA3N MeXAy NpunoXxXeHum-

AMU, MOAYNAMU N UCTOYHUKaMW OaHHbIX. BoamoxxHoCTU nporpaMmMHoOro KOMnoHeHTa:

CospaHuve 1 NoaKIoYeHNe NPUNOXeEHUS.

PabGoTa ¢ gaHHbIMK 13 apyron 6asbl AaHHbIX.

PaboTta ¢ gnarpammomn NpunoxeHun.

MOHUTOPUHI OCTYNHOCTM BKITHOYEHHBLIX NMPUITOXEHWIA.

ABTOMaTun4eckass mnm pydyHaa npoBepka coedunHEeHUdA C npunoxXeHnem npu coxpaHeHUuu

BHECEHHbIX U3MEHEHMI B HACTPOMKN MPUITOXEHUS.

3.30. BoamoxHocTu uHTepcenca nonb3oBaTens

MporpammHbIn koMneke «ba3oBbin cocTas nnaTgopmbl» obecnevmsaeT cnegyrowme

BO3MOXHOCTU MHTepderca nonb3oBaTens:

[ocTyn K yHKLMAM NPUOXKEHUI C NOMOLLBbIO web-knneHTa.
HacTtponka ansa nonb3oBaTens nepevHs JOCTYMHbIX 06bEKTOB U PYHKUMI:

- 0T06pa>|<eHv|e B MEHHK TOJ1bKO nepeyHa AOCTYMHbIX NMOJib30BATENHO 00BHEKTOB U (*)yHK—

LA, KOHUIYPUPOBaHNE CTPYKTYPbl MEHIO;
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MHOMBMAYanNbHaa HacTporka Ansa nonb3oBaTtens opMbl 0TOBpaxeHus nepedHen
3anncemn B CNpaBoOYHMKAX M CMIMCKax CUCTEMbI: HAcTpoKrKa NepeyHs oTobpakaeMbix
KOJTOHOK, COPTMPOBKA 3HAaYE€HUIN B KOJIOHKAX;

MHOMBUOYyanbHasi BbIbOpKa Ofs nepevHen 3anmcen B CrpaBOYHUKAX M CMIMCKaxX Cu-
CTeMbl: bunbTpaums 3anncemn Crnnuckos;

BO3MOXXHOCTb COXPaHEHMWsI 1 MOBTOPHOrO NPUMEHEHMS K CMIMCKaM MHAMBMAYAIbHbIX
Nonb30BaTENbCKUX HACTPOEK OTOOPaKeHUS KOFIOHOK CrMcka M napameTpoB ousib-
Tpauumn no nonam obbekTa NPUNOXEHUST UK KONTOHKaM hOpMbl ClivcKa: npounm
PUnNbTPOB;

BO3MOXHOCTb aBTOMAaTUYECKOrO COXpaHeHust punbTPOB, CO3AaHHbIX Ha hopme
chnncKa Nonb30BaTeNbCKUX CIPaBOYHUKOB,;

BO3MOXHOCTb CKpblBaTb/OTOOpaxaTb cBegeHusa «O cucteme» Ons nonb3oBaTternen
©e3 ponn agMnHUCTpaTopa;

BO3MOXHOCTb M3MEHSITb HAUMEHOBaHME OpraHM3auumu, CKpbiBaTb CBegeHus o 6ase
OaHHbIX AN BCeX norib3oBaTenen, He obnagarwmx npaBamMmn agMnHucTpaTopa, B

pasgene «O cucremey.

Bo3MoXHOCTb HacTpanBaTb AOONOJNIHUTElIbHbIE KIlOYeBbl€ OaHHblEe WU OTO6pa)KaTb mx B

pasgene «O cucrtemey.
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4. OnncaHme pyHKLUMOHANbLHOCTU NPOrpPaMMHOro KoMnJsiekca

«lMnatdopma BbICOKOHArpyXeHHbIX MUKPOCEPBUCHbIX

NPUIIOXKEeHUN»

MporpammHbI Komnaeke «Maatpopma BbICOKOHArPYKEHHbIX MUMKPOCEPBUCHBIX MPUIOKE-

HUI» BKAKOYaET cnegywouwme nporpaMmmHbie KOMMNOHEHTDbI:

ba3soBble 6MbnNMoTeEKN NpUKNagHon pa3paboTKu.
BesonacHoCTb NpMKNagHoOro nporpamMmmMHoro obecneveHus.
KpunTtorpaduyeckne onepaumn.

lMoTokoBasi 06paboTKa AaHHbIX.

Cuctema ynpasneHus pacnpegeneHHbiMn 6a3amv AaHHbIX.
LLno3 gns opoHTaHAA.

C6op vHdopmMaumm o cepBucax.

MeyaTHble hopMbl.

AyauT gocTyna K aHHbIM U UICTOPUM U3MEHEHWIA.
ObecneveHne murpaumm gaHHbIX.

dpoHTEHA Ans Beb-knneHTa.

4.1. TporpaMMHbIN KOMNOHEHT «ba3oBble GUMONMOTEKN
NpUKNagHon paspabdboTkn»

MporpamMMHLIN KOMNOHEHT «ba3oBble OMBNMOTEKN MpuUKagHoW pa3paboTku» npeacTae-

nset cobon Habop GMbnNMoTeYHbIX Moaynen, NPUMEHeEHNE KOTOpbIX obecneynBaeT ycKkopeHue pas-

pa6OTKVI MUKPOCEPBMNCOB B YaCTWU MMHMUMU3aALUUN Tpyao3aTpaT Ha HanncaHne Koga nporpamMmmHOro

obecne4veHns n BbICTPOro BbiNycka penn3oB NpoaykTa. bubnmoTteyHsie mogynu obecnevmsaloT pa-

60Ty 6a30BbIX MeXaHW3MOB, KOTOPblE UCMONb3YHOTCA B CEpBMCaX MraTdopMbl, BkoYas (HO He

OrpaHN4MBasAChb):

aBTopusauuio (ynpasneHve ponsiMv u npasamu JocTyna);

paboTy ¢ arperatamm (CyLLHOCTSAMM) NnaTgopmbl M UX cornacoBaHHoe xpaHeHue B Postgres

n Phoenix HBase;
paboTy ¢ Takumm xpaHunuwamm, kak Picodata SQL n Picodata Radix;
paboTy ¢ coobieHmamm n Tonmkamm Kafka;

mMoAaynu and pa6OTbI C 3aga4vyamMum 6|/|3Hec-npou,eccoaz YTeHune ctartyca, OOHOBIEHME AAHHBIX,

BbINOMHeHne koMmaHg un 1.4. (Camunda);
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o 06paboTKy cobbITUI pasnnyHoOro poga B nnatgopme B yHUpMUNPOBaHHOM BUAE;
® XypHanMpoBaHWe CUCTEMHbIX COBbITUN;
e  MOHWTOPMWHI NOBEAEHMS YacTen naTgopmel;

e MexaHu3Mbl NoaaEPKKM N3MEHEHNS NapamMeTpoB KOHGUIypaummn cucteMsl 6e3 nepesanycka

ee moaynem;
¢  YHUULMPOBAHHOIO KnueHTa ansa pabotbl ¢ npoayktom « BOT.EHCWy;

e TexXHoJiorm4yeckme mMoayrnn n Krnaccbl ansa TmnoBoOro nocTtpoeHnsa cepBucoB NporpaMmmMmHOro

Komnnekca «lnatdopma BbICOKOHArPY>XEHHbIX MUKPOCEPBUCHBLIX NMPUIOXKEHUI.

Bubnunoteka nossonsieT abcTtparvpoBaTtb npouecc pas3paboTku MpuKnagHoro nporpamm-
HOro obecneYveHmnst OT CNOXHOCTEN HU3KOYPOBHEBOM HacTporkn gRPC, ynpaBneHus TpaH3akuusimu,
©anaHCUpOBKM Harpysku, MeTagaHHbIX CEPBUCOB U MHTErpaLmm C BHELUHUMUW CEPBUCAMK (PEECTpbl,
Kawwn, ouvepeamn). ObecneunBaeT craHgapTusauunio, 6€3onacHOCTb U HaAEXHOCTb KOMMYHUKaUMn
MeX4y MUKpOCepBMCaMM B paMKax CUCTEMbI B LLEFTOM.

OcHoBHble yHKUMOHArbHbIE BMOKM:

e bnok nopmepxkn paboTbl ¢ 6Gasamm pgaHHbIX  PostgreSQL wn  Phoenix HBase

(BbicOokOypoBHeBast ORM) obecrneunBaeT npo3payHyto paboTy B Criegylolmnx pexmma:

— B pexume Tonbko PostgreSQL;

— B pexume Tonbko Phoenix HBase;

— B rubpuagHom pexumme PostgreSQL + Phoenix HBase (B Tom cnyyae yacTb 3anpocoB
BblNonHAeTcs B BoligeneHHon bl PostgreSQL, a yactb B obwem knactepe Phoenix
HBase).

e bnok nogpepxkn noctpoeHnsa gRPC-cepBucoB (cepBepHas M KIMEHTCKas 4acTb),

obecneyuBaerT:

reHepaumio proto-cpannos 4na onvcaHus cepBuca;
— java-peanusaumio KnueHTa;
— java-peanusauuio cepBepa;
— KoHBepTauuo DTO (Java) <-> Proto-coobLueHun;
— aBTomaTumyeckoe cosgaHue nyna kaHanos gRPC ¢ HacTpanBaeMbiM pasmMepom;
— aBTOMAaTMYECKYIO Nepefadvy MeTafaHHbIX B 3aronoBkax (KOHTEKCTbl TpaH3aKuuM,
TPacCupoBKN U T.4.);
— HacTpoWKy NMMUTOB coobLeHun, geananHos (deadline);
— BCTPOEHHbIN MexaHu3M orpaHn4eHus ckopocTtu 3anpocos (Rate Limiting) Ha ypoBHe
cepsepa.
e WHTerpaumsi ¢ cepBucom noble-registry-service gnsa OMHaMMYecKOro noucka agpecos

CEepBU1COB.
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e WuTterpauus ¢ cuctemon MDM (BOT.EHCW) yepes gRPC. bnok npegHasHadeH gnsi paboThbl

CO cnpaBoYHMKaMu (Knaccudukatopamm) 1 nogaepKuBaeT:

o6wune aHHoTaumm ans pasmeTtkn DTO (ykasaHne MMeHn cnpaBOYHMKA M MMEH Nonen
8 MDM);

HacTpaMBaeMOe KeLMpoOBaHME;

aBToMaTtumyeckoe npeobpasosaHne Tunos mexgy MDM n gRPC BapunaHTamu;
NMCTOPMYHOCTbL JaHHbIX (3anpockl HA onpedeneHHyto gaTy);

BO3MOXXHOCTb BbINOSIHEHMST 3aNPOCOB K HECKONbKMM pa3HbIM CNpaBOYHMKAM 3a O4MH

pas.

e bnok 6anaHcupoBkn 1 DNS o6ecneuvBaer:

kacToMHbIn NameResolver ans kawmnpoBaHusa n oobHoeneHns DNS 3anuceli;

noaaepxky nonutuk 6anaHcnpoBkm (round_robin, pick_first).

e bnok o6|_|_|,ero KrnneHTta ans pa60TbI C TpaH3aKkunamMu obecne4ymBaer:

OTKpbITUE/3aKpbITUEe TpaH3akumn (RC/RR ypoBHM nsonauun);

GrOKMPOBKN CTPOK N NaKeTHbIE onepaumy,;

OXunaaHue 3aBepLUEeHNs TpaH3aKUmi;

nony4eHme cHUMKOB (snapshots);

K3LWMpOBaHMWE CTaTyCcOB TPaH3aKUUW ANsi CHWKEHWUs Harpysku Ha cepsuc transact-

mananger.

e MexaHu3Mbl AHAMUYECKOro 0GHOBNEHUS KOHbUrypauum 6e3 nepesarnycka CepBUCOB.

o KnueHT ana nogaepxkm pabothl ¢ Picodata Radix ¢ nogaoepxkon paboTbl KnacTePHOro

pexunma u WwapampoBaHHbIX KOHGUIypawumn.

e bnok aBTOMatn4eckon reHepaumm koga ansa sanvaaumm DTO Ha ocHOoBe aHHOTaLUN.

e bnok obuero knueHTa gns paboTbl ¢ 3anpocamu aBTopu3auunm (pabota c authz-server).

e brnok nHterpauun Camunda BPM c apyrumun cepsucamm, cuctemamm odepegen (Kafka) um

OU3HEC-NOMMKON C LEeNnbl CO3[daHWA eauMHOro M Nerko noadepXusaemMblii  Habopa

WHCTPYMEHTOB 4118 pa3paboTku cepBucoB Ha 6asze Camunda, KOTOpPbIN:

obecneumBaet ynpowieHHoe B3anmogerictemne ¢ Camunda REST API;
obecneynBaeT B3aumogencTaue ¢ External Tasks: ynpasneHune nynom noTokos, nog-
AepXKka ANHaMUYECKOro perynupoBaHnst KonmMyecTBa 3afad B ovepean Ha OCHOBeE
BpeMeHu nx obpaboTkn, ynpasneHue ctpaTerusamMmm rpynnupoBKU 3a4ad, Hanudme 3a-
LWMTbI OT NMOBTOPHOrO BbIMONIHEHUSA 3aday B cnyvae c60eB, BO3MOXHOCTb BblHOCA
XpaHeHUA cTaTyca BO BHELLHUN CEPBUC;

obecneynBaeT acMHXpoHHOe B3ammogencTeue (Command/Event);

121



— npepgocTtaBndaeT kactoMHble REST APl anga ynpaeneHus npoueccamu u 3agadamu
BHe ctaHgapTtHoro APl Camunda;

—  VHTEerpupyeT CKBO3HYIO TPacCUPOBKY B KOHTEKCT npoueccoB Camunda.

e MexaHu3m eguHOro LEHTPanu3oBaHHOrO yrnpaeBreHusa 1 nepeaayn BakHoOW MHdopmauum
(koHTEKCTa) Mexay MuKpocepBucamu WM BHYTpU HuUx 4deped gRPC BbI30oBbl, a Takke

ynpaBneHne TpaH3aKUMsMu:

— KOHTEKCT 3anpoca/nonb3oBaTens;
— KOHTEKCT 3aja4u nonb3oBaTens;
— TpaH3aKUMOHHbIA KOHTEKCT;

—  OW3HEC-KOHTEKCT;

— TpaccupoBKa.

e bBrnok Banuaauui n ynpaBrneHns 4OCTYNOM Ha OCHOBE OKpYXXeHusi (cpedbl pa3paboTku u
TECTMPOBaHUS, a Takke NPOAYKTUBHbIE cpefbl) ANS 3awuTbl OT OWMOOK HACTPOWKM

TeCTUpoBaHuA U oTnaakun.

e bnok aBTomatuanpoBaHHon obpaboTkmn Dead Letter Queue (DLQ) B Kafka-apxutektype —
nepexeaTymk COOBLLEHNA, C BO3MOXHOCTbIO COXpaHEHUs] cOOOLWEeHUNn B 6a3y AaHHbIX And
nocnenyowero aHanusa u BO3MOXHOCTbIO WX pPy4yHOM 0O6paboTkM (MchpaBneHns wu

NMOBTOPHOW OTMNpPaBKW):

— npunoxeHue cnywaet ykasaHHble DLQ-Tonukn B Kafka;

— kaxgoe coobuieHune, nonaswee B DLQ, npeobpasyetcsa B 06bekT DeadLetter n co-
XpaHseTca B 6a3y gaHHbIx PostgreSQL;

— COXpaHSAeTCH He TOMbKO TENO COOOLLEHMS, HO U MeTafaHHbIe (3arofoBKu, KN4, og-
ceTbl, owmnbkn, JSON-npeacrasneHme), 4To NO3BONAET TOYHO BOCNPOU3BECTUN CUTY-
aumio;

— npepocTtasneH REST API ansa npocmoTpa 1 ynpasneHus ctaTtycoM 3anuncen.

4.2. TporpaMMHbIN KOMNOHEHT «be3onacHOCTbL NpPUKNagHoro
nporpamMMHoOro obecne4yeHusa»

MporpamMmMHbIN KOMNOHEHT «Be3onacHOCTb MpMKNagHOro NporpaMMHOro obecneyeHus»
npeacraenseT cobon Habop MHCTPYMEHTOB, obecneymBaroLL X BO3MOXHOCTb ayTEHTMdUKALMM 1
aBTOpM3auun B cucteme c npegocrtaBneHveM yHudpuuymposaHHoro gRPC-API gpyrum mogynsm

nporpammHoro komnnekca «lnatdopma BbICOKOHArpyXeHHbIX MUKPOCEPBUCHbBIX NPUMOXEHWUIA».

MporpammHbIN KOMNOHEHT obecneynBaeT 6e3onacHbIN BXOA U KOHTPOnb gocTtyna 6e3 ay6-
NMPOBaHNSA NOTUKN B KaXXAOM cepBuce, obecneunBas LeHTpanM3oBaHHOE ynpaBneHne nonb3oBa-

TENsMM U NpaBaMun UX JOCTyMa COBMECTHO C npoaykTamu Ha 6ase npoTokona SCIM (nonyyexuve
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nHcopmaumm o nonb3dosatensax) n JWT-Token (ayTeHTudumkaums), npeaocTaBnss yHUpuUMpoBaH-

Hoe gRPC-API ans octanbHbIX CEPBMCOB pa3pabdaTbiBaeMOro NpUnoXeHusl.

[na ceoen pabotbl TpebyeT paboTbl NpoaykToB ¢ nogaepkkon SCIM-npoTtokona (Hanpu-
mep, Avanpost IDM).

CocrtaB moayns:
e cepsuc authz-server;
e cepsuc auth-cache-manager;
e cepsuc idm-rest-service;
e go-cepuc oauth2proxy;
e 0asa gaHHbIX Picodata SQL.

MporpaMMHbIi KOMMOHEHT obecneynBaeT peanuaaLmnio CrieayoLwwmx KrtoyYeBbIX BO3MOXHO-

cTen:

e BbinonHeHve asTopu3aumm ABAC/RBAC pgns BbinorHeHust ©umsHec-OyHKUMA  Opyrnx

mMoaynen nnaTtdopmsl;

e BbiNOJIHEHNE ayTeHTI/l(bVIKaLI,I/IM COBMECTHO KaK O5iA BHYTPEHHUX nonb3oBaTenen CUCTEMBI,

Tak n ansa sHewHux (ECUA);

e onyyeHne mHdopmMmaumm o6 mMmetowmxcs nonb3oBaTensax cuctemol o1 ECUA (BHelwHue
nono3osatenu) n SCIM-cuctem (B criyyae BHYTPeHHMX Nofnb3oBatenen nnatgopmsl). B B
XPaHATCA noriydyaemble OT BblEYNOMSAHYTbIX CUCTEM CBEAEHMS O MOMb30BaTensax U ux

rpynnax.

4.2.1. CepsBuc authz-server

Cepsuc authz-server npeacrasnsaet cobon LeHTpanusoBaHHbii gRPC-cepsuc, obecneun-
BalOLWUN yHUMLUMPOBAHHOE yNpaBrneHue nonb3oBaTensiMy, ponsmu, rpynnaMmm 1 NpoBepky npas
AocTyna K pecypcam Ha ocHoe mogenen RBAC, ABAC 1 nx rubpugHbix kombuHaumin. CepBuc nH-
TerpupyeTcsa ¢ ApyrmmMn KOMNOHEHTaMM CUCTEMbI, KOTOPbIM TpebyeTcst npoBefeHne aBTopmsanmm
BbINOMHAEMbIX onepauuin, n obecnevmBaeT BbICOKYIO NPON3BOAMTENBHOCTb 3a CYET KIALLUMPOBAHMS,

NOTOKOBOM 06paboTKM N aCUHXPOHHOW CUHXPOHU3ALUUN JaHHbIX.
Bo3moXxHOCTHK cepBuca:
e YnpasneHue nHdgopmaumein o nonb3oBaTensx:

— nonyyeHue NnofHon nHopMaummn o nonb3oBartene no naeHTUUKaTopy nonb3oBa-
Tens,
— nonyyeHue nHdopmMaumm o0 nonb3oBaTene ¢ nepeyHeM NPUCBOEHHLIX POonew;

— KeluMpoBaHue 3anpocoB K nHdopmMauumn o nonb3oBatensax (6e3 3anpoca k b[);
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— nopaepXka NakeTHOW BbIrpy3ku A51s hOPMUPOBAHNS BUTPUH LaHHbIX;

— aCMHXPOHHOE OBHOBEHMNE AaHHbIX NONb30BaTENS B K3LLEe (CMHXPOHM3ALMs C UCTOY-
HUKOM);

— Bblbopka nonb3oBatenen No UMeHW rpynnsl (ponu);

— Bblbopka nonb3oBaTenen No TeppuTopnanbHOMy NOAPa3AENEeHNIo;

— BblbOpKa nonb3oBaTenemn No opraHM3aunoHHOMY NOAPA3LAENEHNIO;

— nogaepxka coctaBHbIX punbTpos no PO, email, Tenedony, MHH, CHUJIC, OKIIO,

HOMepY COTPYAHWKA, CTaTycy, TUNYy y4acTHUKa 1 ApyruMm aTpubyTtam.
e YnpaBneHve ponsamu 1 rpynnamu:

— MOJNyYeHne crnmcka porien, Ha3Ha4YeHHbIX NOJIb30BaTENIo;
— nonyyeHue ponu no ID unm nmeHu;

— MpoOBEpKa CyLWeCTBOBAHUSA rpynmnbl (PONN) MO NMEHM.

o [lpoeepka npaB goctyna RBAC (ucnonbsyetca Casbin), Role-Based Access Control —

npoBepKa A0CTyna K pecypcy no creayolimMm napameTpam:

—  naeHTMduKaTop NonNb3oBaTENS;
— 3anpaluvMBaeMblii OObEKT;

— obnacTb;

— [encTBue;

—  [OONONHUTENbHbIE MPOU3BOSIbHBIE NMOMUTUKK.
e [lpoBepka npas goctyna ABAC (ucnonb3syetcs Casbin), Attribute-Based Access Control:

— rpoBepKa 4OCTyrna K NPon3BOSIbHOMY 0OBHEKTY Ha OCHOBE ero aTpnbyToB 1 aTpubyToB
nonb3oBartens;
— MaccoBasi NpoBepKa A0CTyna K MHOXXeCTBY OObEKTOB B OHOM BbI30BE;
— onepauun MaccoBOW MPOBEPKMU:
- npoBepka MHoXecTBa RBAC-3anpocos B ogHoM gRPC-BbI3oBe (onTrMmnsaums
AN BbICOKOHArpy>XeHHbIX CueHapueB);
- MaccoBasi ABAC-npoBepka gngd COTeH OObEKTOB;
— MpoBepKa A0CTyna K MHOXECTBY PeCcypCoB — yKazaHHOMY MHOXeCTBY OObek-

TOB.
e XpaHeHue gaHHbIX B Picodata SQL.
e [lpepoctaBneHne meTpuk Prometheus (pabota ¢ B[], pabota c API).

e Ayaut poctyna (dopmupoBaHue cooblieHu B ykadaHHbIi Tonuk Kafka ¢ oTkazamu B

aoctyne).

4.2.2. Cepsuc auth-cache-manager
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Cepsuc auth-cache-manager npeacrtaBnsieT cobon cepsuc, NpeaHasHavYeHHbIV ANg Banu-
Aauum n obpabotkn JWT-TokeHoB oT cuctembl ECUA, npeobpasoBaHns nx B CTPYKTYPUPOBaHHbIE
AaHHble 1 coxpaHeHnsa B 6a3y gaHHbix (Picodata SQL) gna nocnegytowero ncnosb30BaHUS B CU-
ctemMe. Takke cepBUC OTBEYAET 3a peanpeKThI NoNb3oBaTenNen Nocne ycnewwHomn ayteHTudmnkaumuy,

Banuaunpysa ueneson URL nepen nepeHanpaBrieHneM.

CepBVIC ABNAeTCA MHTerpauyMoOHHbIM 3BEHOM MeXay BHELUHEen CUCTEMOM ayTeHTVI(*)I/IKaLI,VIVI

(ECWA) n cepncom aBTopmsauunn authz-server, obecneumsas criegyroLmne BO3MOXHOCTU:

e [lpoBepeHne gekoanpoBaHus JWT-TOKeH OT BHellHen cuctembl (Hanpumep, ECUA) ana

n3BJie4HeHna n d)OpMVIpOBaHI/lFI cneyrowmx CTpyKTypmpoBaHHbIX AaHHbIX!

— nonb3oBatenb (husnyeckoe NnUO);
— opraHusauus nonb3oBaTens;

— rpynnbl 6e3onacHoCTM Nnonb3oBaTernsi.

e CoxpaHeHne nony4veHHbix n3 JWT-TokeHa cBeaeHu B 6a3y gaHHbix Picodata SQL (gns

nocnepyrouwero ncnosib3oBaHnsa cepsnMcomMm asTopusaunm authz-server).

e Banupauna URL, Ha koTopbin Mnonb3oBaTenb AOMKEH OblTb MNepeHanpaBneH nocne

ayTeHTI/I(bVIKaLl,I/IVI, C Uenblo NpoBEPKN NETMTUMHOCTU BbINOJTHAEMOro nepeHanpaBneHna.

o [lpepoctaBneHue metpuk Prometheus (pabota ¢ B, paboTa c API).

4.2.3. CepBuc idm-rest-service

Cepsuc idm-rest-service npeacrtasnseTr cobon RESTful APIl-cepBuC — MHTErpaumMoHHbIN
agantep gng ynpasneHus ngeHtudukaumen n goctynom (IAM) B COOTBETCTBMM CO CTaHAAPTOM
SCIM, nossongaoLwmi nony4atb CBEAEHMS O NOMNb30BaTENAX OpraHM3aLmm n ux ponsix, npeodbpasys
NX B CTPYKTYPUPOBaHHbIE JaHHble AN15 coXpaHeHus B 6a3dy AaHHbIX (Picodata SQL) anga nocnegyto-

Liero ncnonb3oBaHUda B CUCTEME.

CepBuc aBNAeTCH MHTErPaUMOHHBLIM 3BEHOM MeXay BHYTPEHHEN CUCTEMOMN ayTeHTUmka-
unn (no npotokony SCIM, KOTOpbLIN UCNONBL3YETCH B paMKax UHTerpauumn ¢ npogykramm Avanpost,
B yacTHocTu ¢ Avanpost IDM) n ceperucom aBTopusaumm authz-server, obecneumsasi cnegyoLume

BO3MOXHOCTU:
e (OOHOBREHMEe cBeAEHUI 0 Nonb3oBaTensx ¢ ncnonb3osaHnem SCIM API:

— nonb3oBaTenu: co3gaHue, YteHne, obHoBneHne, yaaneHue nonb3doatenen (CRUD);
— rpynnbl: ynpasneHue rpynnamm 6e3onacHocTu (ponamu);
— naT4y-onepaumu: YacTu4Hoe OOHOBNEHME NOSb30BaTENbCKMX AaHHbIX;

— dunbTpaums: nogaepxka SCIM-cpunbtpos (Hanpumep, userName eq «usernamey).

° MHTeraLI,VIFI M BO3MOXXHOCTU pacCLUNpEHNA:
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— nopaepka AOMONHUTENbHLIX aTpMOYTOB: opraHu3auusi, NogpasfeneHue, OOmK-
HOCTb, KOApbl;
— OWHaMUYecKasi reHepauusi CXeMbl 451 UICNONb30BaHNS Ha CTOPOHE UCTOYHMKA Yepes

npotokon SCIM.
e [lopgaepxka nHterpaumm ¢ MDM-cuctemon (BPT.EHCWU) gna paboTbl co cnpaBoYHUKaMK:

— nony4YeHve AaHHbIX 06 opraHM3auusix, TEppUTOPUAanbHbIX NoApa3aeneHunsx, OormK-
HOCTSX;

— KewunpoBaHue CrpaBOYHMKOB AJ14 YMEHbLUEHNA Harpy3kmn Ha MDM-CMCTeMy.

e CoxpaHeHune nony4veHHblx 3 SCIM-npoTokona ceefgeHun B 6a3y aaHHbIx Picodata SQL (gns

nocneayoLero UCnonb3oBaHUs CepBUcOM aBTopusauum authz-server).

o [lpepocTtaeneHue metpuk Prometheus (pabota ¢ B, paboTa c API).

4.2.4. Cepsuc oauth2-proxy

Cepsuc oauth2-proxy npeacraensieT cobor rotToBbi CEPBUC ayTEHTUDMKALMM U aBTOPU-
3aumm nonb3oBatenen Yepes OAuth2/OIDC agns obecneyveHust npouenypbl ayTeHTUMMKaUNM KOHeY-

HbIX MONb30OBaTENEN.

CepBUC ABNAETCA ayTEHTUPUKALMOHHBIM 3BEHOM MEXIY UCMONb3yeMbIM NPOBaigepoM
ayTeHTUMMKALUMMN 1 OCTanbHbIMU MOAYNAMU CUCTEMbI, NO3BOMSAS NOMb30BATENO BbINOMHUTL NPO-
Lle4ypy BXxo[a oauH pas, Nnocre KOTOpOoW OH Nofy4YaeT KO BCEM 3alLMLLEHHBLIM cepBrcaM (MoaaepX KM
SSO).

Ob6ecneunBaeT cnegyoLume oCHoBHble PYHKUMOHANbHbIE BO3MOXHOCTU:
e [IpoBepka ayTeHTMdUKALNMOHHON cookie.

e [lepeHanpaBneHve nonb3oBatens Ha nposangepa ayteHTudwmkaumm OAuth2/OIDC gns

NPOXOXAEHNS npoueaypbl ayTeHTudukauuu.
o ®dopmupoBaHue 1 WNpoBaHne ayTeHTUdpMKaunoHHom cookie.

e [lobaBrneHune 3aronoBkoB C MHopmauuen o6 ayTeHTUOULMPOBAHHOM MNofb3oBaTene npu

nepegave 3anpoca BHYTPb CUCTEMBbI.

o WHTerpaums kak sidecar wnu Ingress-koHTponnep (Hanpumep, ¢ Nginx Ingress) c

Kubernetes.

e [lpepocrtaBneHne metpuk Prometheus (pabota c API).
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4.3. TMporpamMMHbIN KOMNOHEHT «KpunTtorpacguyeckume
onepauun»

MporpammHbIn KOMAOHEHT «Kpuntorpaduyeckue onepaumm» obecneunsaet F[OCT-coBme-
CTUMYIO 3aLUUTY AaHHbIX U AOKYMEHTOO60pOoTa, OTKa30yCTONYMBOCTbL 3a CYET BGanaHCMpPOBKU pa-
00Thl KpynTorpadmyecknx cpeacTs, ynpaensas nogknodaemoimn cpeacteamm ViPNet PKI Service
(C BO3MOXHOCTBIO BbICTPOM MHTErpauun anbTepHaTUBHbLIX NOCTaBLLMKOB KpunTorpaduyecknx pe-
LeHn). JTo no3sonsieT BHeapuTb nognucaHue/nposepky LM (CMS/WSS/XML) 1 BO3MOXHOCTb

paboTbl C WMdpoOBaHNEM JOKYMEHTOB.

[MporpamMMHbIN KOMMOHEHT peanu3yeT BO3MOXHOCTb MCMOSIb30BaHUS MOAKNIOYaEMbIX Cep-
TUULNPOBAHHBIX KpUnTorpadnuyecknx cpeacTs Ans BbIMOMHEHUSA pasfnyHbIX onepauun (Ha Teky-
wwun momeHT nogaepxmBaetcs ViPNet PKI Service ot komnanun VHGOTEKC) ¢ NpegocTaBieHnem
yHudpmumnposaHHoro gRPC-API gpyrnm KomnoHeHTam nporpaMmmMHOro komnnekca «lNnardgpopma Bbl-

COKOHarpy>XeHHbIX MUKPOCEPBUCHBIX MPUNOXKXEHNIA.
B coctaB nporpaMMHOro KOMMOHEHTa MOAyNs BXOAUT CepBuUC cert-manager.
[MporpamMHbIN KOMNOHEHT 06ecneynBaeT peanusaLmio Creayowmx KnoveBbiX BO3MOXHO-
cTen:
e [lognucanue n npoepka LI AOKYMEHTOB NO CneayoLWMM TEXHOMNOMMAM:

- CMS;
- WSS
— XML.

° UJI/Id)pOBaHVIe n paCLLII/Id)pOBbIBaHI/Ie OOKYMEHTOB, nMoJfiy4aeMbiXx B CUCTeMe unm

nepenasaemMbiX U3 CUCTEMbI B ApYyrne CUCTEMbI.

e Ob6ecneyeHne BanaHCMPOBKM 3anpoOCOB, MOAKIKYAeMbIX K cert-manager, y Heobxoammoro
konunyectea ak3emnnaApoB ViPNet PKI Service. B B[l xpaHATCA HacTpPOMKM napameTpoB

paboTbl ¢ knactepom ViPNet PKI Service.

4.3.1. CepsBuc cert-manager

Cert-manager npegcrtaenseT cobon cepBuc, NpedHasHa4YeHHbIN A9 NpeaoCcTaBneHus
gRPC-API, obecneunsaroLLmin BOSMOXHOCTb MCNOMb30BaHUA oyHKuUmin no pabote ¢ AUUIM u wndpo-
BaHnem c nomouubto ViPNet PKI Service, koTopoe ncnonbdyetcsa octanbHbIMU KOMMNOHEHTaMM Mpo-

rpaMMHOro komnnekca «lnatdopma BbICOKOHArPY>XEHHbIX MUKPOCEPBUCHBIX MPUITOXEHUIA.
Cepsuc cert-manager obecneumBaet cnegyowme QyHKUNOHANbHbIE BO3MOXHOCTH:
o [IpepoctaeneHne gRPC-API ons BbINONHEHNS KpunTorpadouyecknx onepawmn.

o [lognuce (Signing): XML, 6uHapHbix dhannos, WSS (Web Services Security).
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o Bepudumkaunsa (Verification): nposepka XML, CMS n WSS nognucern.
o Lndposanune/dewmndpoanne (Encryption/Decryption):

— TOTOBbIX KOHEYHbIX bannos,

— NPOun3BOJIbHbIX ABONYHbIX AAHHbIX, NepeaBaeMblX OT OPYInX MO,D,yﬂeVI CUCTEMDI.

o UHTterpaums ¢ BPT.e-ApxuB (9NEKTPOHHBIA apxmB AOKYMEHTOB), a MMEHHO 3arpyska u

BbIrpy3ka ¢annos ang:

— NOAMUCaHWs 3NEeKTPOHHOW MOANUCHIO AN MocneayrLLen oTAauYn CMEXHbIM CUCTe-
mMawm;

—  MPOBEPKN 3MNEKTPOHHOW Noanuncy gpannos, nNory4yaeMbix U3BHE CUCTEMBI;

— paclwmdpoBbIBaHMSA halinos, Nony4yaembiX N3BHE CUCTEMbI;

— 3awwundpoBbIBaHUS ANS NOCNeayoLe 0TAa4n CMEXHbIM cUcTeMaM.

e Peanusauusa 6anaHcupoBkn Harpyskn mexay Heckonbkummn cepsepamm ViPNet PKI Service
C MOLAEPKKOW MOBTOPHbLIX MOMbITOK BbIMNOMHEHUSA onepaumst nNpu cBosAX Ha pasHbIX

ak3emnnspax ViPNet PKI Service.

o [lpepocTtaeneHue metpuk Prometheus (pabota ¢ B, paboTa c API).

4.4. TlporpaMMHbIX KOMNOHEHT «floTokoBast o6paboTka
AaHHbIX»

MporpammHbIN KOMNOHEHT «[MoTokoBas obpaboTka gaHHbLIX» NO3BONSET OBbICTPO CTPOUTL
ReadView/BUTpuHbl gaHHbIX 1 06pabaTtbiBaTb NOTOKOBLIE COOLITUS C MUHMMAIbHBIM HanMCaHUeM
cobcTBeHHOro koga, obecneunBas ynpasneHue 3agadamu Apache Flink, nHterpaumto ¢ Postgres,
Phoenix HBase, OpenSearch, Kafka, gRPC-API.

lMporpamMMHLIN KOMMOHEHT obecneymMBaeT BO3MOXHOCTb 3anycka MU ynpaBreHns XU3HEeH-
HbIM LMKNOM OTAenbHbIX 3agady npeobpasoBaHus gaHHbiXx ana Apache Flink ans noctpoeHus

ReadView/BUTpWH OaHHbIX.

OcHoBHas cpeaa BbINOfIHEHNA Moy NOTOKOBOW 06paboTkmn AaHHbIX — Apache Flink Ha

knactepe Hadoop, koTopbii ynpasndetca YARN.
CocTaB nporpaMMHOro KOMMOHEHTA:
e flink-connector-hbase;
¢ flink-connector-jdbc;
¢ flink-connector-opensearch;
e flink-admin-service;

o flink-event-processor.
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I'IporpaMMHbuZ KOMMNOHEHT obecnevnBaeT peanunsauunio cneyrowmx Krno4eBblX beHKLl,I/IO-

HanbHbIX BO3MOXHOCTEN:

e [lpepoctaBnser ©6as3oBble MexaHu3ambl nocTtpoeHna Flink Job pgna nocneaytowen
nHTerpauun B skocuctemy Apache Flink ¢ y4eTOM OCHOBHbIX apXUTEKTYPHbIX peLleHWUi

CUCTEMBbI B LIEJNTOM.

e (OObGecneuvBaeT 3arpysky, 3anyck WU OTCMeXuBaHWE COObLITUIA XXM3HEHHOrO LMKMa Kaxgon

3agadn Apache Flink.

e [penocTaBnser YHUULMPOBAHHbIE cnocobbl paboTbl co creayowmmm

NCTOYHUKaMW/LEeNsaMn gaHHbIX:

— Postgres;

— Phoenix HBase;

— OpenSearch;

— gRPC-cepBuchbl cuctemsbl (ana yHugpuumpoBaHHoro APl paboTbl ¢ gaHHbIMK, pa3pa-

©oTtaHHoro B NnaTtdopme).

° I'Ioup,epx(MBaeT MeXaHU3Mbl 06HOBJ'IeHI/IFI/aKTyaJ'II/I3aLl,I/II/I AaHHbIX Ha OCHOBE NOCTynakuwnx

cobbiTun TonmkoB OkHa LlenocTHocTn nnatdopmbl.

4.4.1. KoHHekTop flink-connector-hbase

KoHHekTop flink-connector-hbase npegcraesnsetr cobow dyHKUMOHaNbHbIM GNOK Ans
Apache Flink, koTopbin 06ecnevmBaeT MHTErpaumio Mexay NoToKkoBon 06paboTkon gaHHbIX B Flink
n 6ason gaHHbIXx Apache HBase. NpoekT no3eonseTt ncnonb3oBate HBase kak MCTOYHMK OaHHbIX

(source) 1 kak NpMeMHUK AaHHbIX (Sink) B kKOHBerepax 06paboTkm gaHHbIX Flink.
OCHOBHblE BO3MOXXHOCTU:

e 3anucbk AaHHbIX (Sink): nossonsieT 3anucbiBaTb faHHble K3 Flink-notokoB B HBase.
MognepxmBaetr OGydepusaumnto (batching) [ns  NOBbIWEHUA NPOU3BOAUTENBHOCTH,

ncnone3ys BufferedMutator ot HBase.

e UYTeHune gaHHbIX (Source): No3BonsieT YntTatb AaHHble M3 HBase kak ans nakeTHbIX, TakK U

[ANs1 NOTOKOBbIX 3adaHUN.

e Lookup (Mouck): peanuayeT aCUHXPOHHBIN UNIN CUHXPOHHBLIN NOUCK 3anucen No K4y (row

key) anga onepauwni join (Hanpumep, temporal table join).

o [logoepxka TUMOB  [JAHHbIX: aBTOMaTU4ecKas cepvanusauusi/gecepvannsauus
ctaHgapTHbix TUNoB Flink (String, Integer, Long, Boolean, Decimal, Timestamp, Binary n ap.)

B bopmaTt HBase (byte arrays).

e [unbBKas KOHcUrypaums: nogaepkka nonb3oBaTeNbCKUX MeTadaHHbIX (Bpems Xusuu TTL,

BpeEMEHHbIE MeTKI/I) N KSWnpoBaHNA pe3yribTaToB NOUCKa.
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4.4.2. KoHHekTop flink-connector-jdbc

KoHHekTop flink-connector-hbase npepgcraensetr cobow dyHKUMOHanNbHbIM ONOK Ans
Apache Flink, koTopbin o6ecneunBaeT MHTErpaumo Mexay notTokoBowm obpaboTkon AaHHbIX B Flink

n 6a3on gaHHbIX PostgreSQL.
OCHOBHblE BO3MO)HOCTMU:

e 3anucbk gaHHbIX (Sink): 3anuck gaHHbIX B B[ ¢ nogaepxkon 6ydepmsaumm, rpynnmpoBKu No
naketam (batching), atomapHbix TpaH3akuun (XA) gns obecneyeHus cemaHTukn Exactly-

Once.

o UYteHme pgaHHbIX (Source): uTeHne gaHHbIX M3 BLl ¢ noggepxkon napannenbHOro YTeHus
(splitting no gnanasoHam, BPEMEHHbLIM OKHaM), pasfMYHbIX PeXnmoB goctaBku (At-Least-

Once, Exactly-Once).
o [lopoepxka dunbTtpa pushdown (ycnosus WHERE BbiHOCATCS B 3anpoc K B[).
o [logoepxka Lookups (mouck no krouy).

o [oaaepikka K3LWMPOBaHWUA pes3ynbTaToB 3anpoCcoB.

4.4.3. KoHHekTOp flink-connector-opensearch

KoHHekTop flink-connector-opensearch npeactasnser cobon Flink-koHHekTOp  Ans
OpenSearch (Elasticsearch), npegHasHavyeHHbIN 4na uHTerpauumn npunoxeHun Apache Flink ¢ kna-
crepamu OpenSearch, no3eonss NOTOKOBO 3anucbiBaTb AaHHble B MHAekcbl OpenSearch ¢ noga-
OEPXKOW pasfnyHbIX rapaHTUin OCTaBKN.

OCHOBHbIE BO3MOXXHOCTU 1 OYHKLINN:

o [nHamunyeckas reHepauna nMeH MHOEKCOB:

— noagepxka CTaTUY4eCKMX MMEH MHOEKCOB (Hanpumep, my_index);

— nopaepXka [OMHAMMYECKMX WMEH Ha OCHOBE MNofen [[aHHbIX (Hanpumep,
users_{user_id});

— nopaepka AMHaMUYECKMX UMEH Ha OCHOBE BPEMEHHbLIX METOK C (hopMaTUPOBaAHNEM
(Hanpumep, data_{log_ts|yyyy-MM-dd}), 4To no3sonsieT aBTomMaTU4ECKN CO34aBaTh

WHAEKChI No aare.
e [apaHTum goctasku (Delivery Guarantees):

— NONE: HeT rapaHTuin, AaHHble MOryT BbITb NOTEPAHBI NpY CHOSX;
— AT _LEAST_ONCE: paHHble rapaHTUpOBaHHO LOCTaBRATCA XOTA Obl OAWH pas3
(oXknparoT NoATBEPXKAEHMS HA YEK-NONHTE);

— nopaepxka koHdurypaumu sink.delivery-guarantee.

e Ontmnmusaums 3anucu (Bulk Processing):
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— ©Oydepusauuna onepauni nepen oTNPaBKOM B KnNacTep.

— KoHdhurypauus pasmepa bydepa: sink.bulk-flush.max-actions (Makc. konmn4ecTBo
onepauun B Oydepe), sink.bulk-flush.max-size (makc. pasmep 6ydepa B MbB),
sink.bulk-flush.interval (uHTepBan aBTomaTudeckoro copoca bydepa).

— Backoff Policy (nonmTuka noBTOPHbLIX MOMbITOK):

- nopaepxka 3KCMOHEeHLUManbHON (EXPONENTIAL) 7] MOCTOSIHHOM
(CONSTANT) 3agepKn npy NOBTOPHbIX NOMbITKAX;
— HacTpoyvka KormyecTBa NOBTOPHbIX MonbiTok (sink.bulk-flush.backoff.max-

retries) n HayanbHom 3agepxkm (sink.bulk-flush.backoff.delay).

4.4.4. CepsBuc flink-admin-service

Cepsuc flink-admin-service npeacrtaBnsieT cobol cepBuUc, NpeaHa3HavYeHHbIN Anst aAMUHK-
cTpupoBaHus u ynpaeneHuns Flink-sagaHnamu, cxemamu gaHHbix (Read-Views u npoekumsmn) u
knactepamun Flink. CepBuc npegoctasnseT MHCTPYMEHTbI A5 aBTOMaTU3auumn XXU3HEHHOMo LMKNa
NOTOKOBOM 00paboTKM AaHHbIX, Banugauum cxem, yrnpasneHnss BEpCUsMM M MOHUTOPUHIa COCTOSA-
HUN.

OCHOBHbIE BO3MOXHOCTU U QOYHKLNN:

e Peructpauus v ynpaeneHne cxemamu.

o KnsHeHHbIV Lunkn Job'oB: 3anyck, 0oCTaHOBKa, nay3a, nepesanyck u yaanenue Flink-sagaHun.

° ynpaBneHme BepcuaMun: nogaepxxka ceMaHTn4eckoro BepCMoHNpoBaHMA, aBToMaTn4eckas

OCTaHOBKa npenbiayuwmnx Bepcvuh npu 3anycke HOBOJ.

e Vcnonb3oBaHune Krnactepos Flink: OnHamm4yeckoe ynpasreHue Krnactepamu
(oobaenenuelynanenue), nogoepxka pexmmoB YARN wn Standalone, aBTomatuuyeckoe

onpegeneHve aktyalnbHOro Krnacrtepa gns MO,EI,yJ'IeIZ.

o CoxpaHeHue cocTosHMA (Savepoints): aBTomaTudeckoe co3daHue W ynpaBneHue

savepoint'amu g5 BO3MOXHOCTU BOCCTaHOBEHMSA 3a4aHuWMN.

¢ Mcnonb3oBaHue ElasticSearch: aBTomaTtnyeckoe cosgaHne MHOEKCOB, HACTPOMKa annacos

Ansa «zero-downtime» pasBepTbiBaHWUS HOBbIX BEPCUMA AaHHbIX.

4.4.5. CepsBwuc flink-event-processor

Cepsuc flink-event-processor — ato Flink-axo6 (npunoxexHue Ha Apache Flink), npegHa-
3Ha4YeHHbI Ans obecneyeHus COrnacoBaHHOCTU W LENOCTHOCTU AaHHbIX B pacnpeaeneHHon cu-

cTemMe, paboTaroLLen ¢ TpaH3aKLUAMU.
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OcHoBHaga 3agava pkoba — umtaTb NOTOK ChipbiX cobbITMI (raw events) us Kafka, otcne-
XMBaTb XXU3HEHHbIN LMK TpaH3aKuui (Hayano, M3aMeHeHusi, KOMMUT UK OTKaT) U Ha BbiXOAe Bblaa-
BaTb rapaHTUPOBAHHO YMNOpPsiA0YEHHbIE CODbITUS O CYLLLHOCTAX U COOLITUSAX TONbKO NOCne TOoro, Kak

TpaH3akums OygeT okoHYaTenbHO nogreepxaeHa (committed).
KntoueBble BO3MOXHOCTU N KOHLEMNLNN:
o OtcnexuBaHne TpaH3akumi (Transactional Awareness):

— cnywaert TonukK iw-raw, kyga noctynatoT cobbitnda: TX _STARTED, ENTITY (n3meHe-
Hua cywHocten), EVENT (cobbitus), TX_COMMITED, TX_ABORTED;

— rpynnupyeT nameHeHus no txld (ngeHTudukatopy TpaH3akumn);

— oXugaeT okoH4yaTenbHoro curHana (TxCommit nnn TxAbort) nepea Tem, kak npony-

CTUTb M3MEHEHUSA Aanblue No KOHBenepy.
e [noGanbHasa copTupoBka n Watermarks:

— wucnonb3dyeT mexaHmam Sorter n RealTimeAdjuster onsi obecneveHnsi rmobanbHOro
nopsigka cobbITUI (3TO KPUTMYHO ANA CUCTEM, rae nopsaok 06paboTku cobbiTnin BNK-
sieT Ha COCTOsIHME, Hanpumep, obpaboTka cobbITUI NONb3oBaTENS NN U3MEHEHUNE
CyLIHOCTEMN;

— Ucnonb3yeT «rorndyeckoe Bpems» (sequence ID TpaH3akLMK) U KOPPEKTUPYET «pe-
anbHoe Bpemsay (timestamp) ons npegoTepalleHns 4eanokos u obecneyeHns MOHoO-

TOHHOCTMW.
o [loggepxka cywHocTten n Broadcast:

— AVHaMMYecKu nony4daeT CnMCcoK M3BecTHbIX cyuwHocten (Pojo) us Noble Registry
Service (4epes3 gRPC);

— wucnonbdyet CommitBroadcaster ona paccbinku nocrneaHnx U3BeCTHbIX COCTOAHWIA
BCEM CYLLHOCTSM, YTOOLI 06ecneunTb KOpPEKTHY 06paboTKy «ono3gaBLUnx» Cobbl-
T NN cobbITUIA A CYLHOCTEN, KOTopble elle He Obinm obpaboTaHbl (Hanpumep,

npu pebanaHce napTuummn).

o PaspeneHne notokoB gaHHbIx (Outputs): nuweT pesynbTaThl B HECKONbKO TonmkoB Kafka B

3aBMCUMOCTM OT TUNa cobbITUS 1 HaCTpOEK:

— Entities (iw-entity-*): nameHeHune KOHKpeTHbIX cywHocTen (EntityChange);

— Events (iw-events-*): uHTerpaumoHHble cobbiTns (Event);

— IW Committed (iw-commited): 3anucb BCeX N3MEHEeHU TpaH3aKkumMm nocrie KoMmuTa.
— IW Aborted (iw-aborted): cobbiTus, cBA3aHHbIE C OTKAaTOM TpaH3akumi (TxAbort);

— IW Error (iw-error): ono3gaBwmne coobuieHna (Late messages), npuweawime nocne

3aBepLUEHNs TpaH3aKLMK (OLLMBKM NOTUKN).

e State Backend n Checkpointing:
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— wucnonb3dyeT RocksDB ans xpaHeHus COCTOAHUSA (ManmnuUHr TPaH3aKUUN, CYETUMKM,
nocrnegHne KOMMUThI);
—  YeK-MOWHTbI AenakTcs pas B MUHYTY, MHKPEMEHTamnbHbIE, C COXPaAHEHNEM NpU OT-

MeHe.
e MeTpukn n MOHUTOPWUHT:

— cobupaeT meTpukn vepes Dropwizard metrics: Konn4yecTBO NO3AHUX 3anucen, pas-
Mep TpaH3aKuun, BpeMsi cnpaeneHns spemenmn (watermark lag), konn4ecrtso owwu-
OOK 1 OTKaTOB;

— METPMKK arpernpyrotcs no Tuny Pojo, cepsucy n moaynto (brnarogapsi NOgKIHOHEHNIO

K noble-registry-service.

4.5. [lporpamMMHbIN KOMMNOHEHT «CucTema ynpaBreHus
pacnpegeneHHbIMu 6a3amu aaHHbIx (CYPB)»

MporpaMMHbIA KOMMNOHEHT «Cuctema ynpaBneHusi pacnpeaeneHHbiMm 6a3aMmy AaHHbIX»
(CYPB[L) rapaHTupyeT LenOoCTHOCTb AaHHbIX B MacliTabupyemon cpege, ynpolwiaeT pa3paboTtky
BusHec-norvkn 6e3 py4yHoro ynpaeneHus TpaH3akuusiMy B pacnpeneneHHon MUKPOCEPBUCHOW ap-
XUTekType, obecnednsasa nHuuumnpoBanune, commit/rollback TpaHsakumi, 60KMPOBKM CTPOK, OBHa-

pYy)XeHve B3anMOBOKMPOBOK M ANUTENbHOE XpaHEHNE UCTOPUM TpaH3aKLUMi B apXuBe.

MporpammHbin kKomnoHeHT CYPB[ npeactaBnsieT cobori NONHOMYHKUNOHANbHbBIA MEHe-
AXep pacnpenenéHHblX TpaH3akuni ¢ NoaaepKkon 6rIOKMPOBOK, MAEMMNOTEHTHOCTU, OBHapYXeHUs
B3aMMOOMOKMPOBOK, MOCTPOEHHbIA Ha FlOrMKke KOHEYHOro aBTomarta YrnpaBfieHUA COCTOAHUSMU
TpPaH3aKUM1 1 LUMPOKMMIN BO3MOXHOCTAMU MOHUTOPUHIA U KOHApUrypauum ¢ npegocTaBneHnem yHu-

dpuymnposaHHoro gRPC-API gpyrum dyHKUMOHanbHbIM 6510KaM 1 KOMMOHEHTaMMU.

CocTtaB NporpaMMHOr0 KOMMOHEHTA:

e cepsuc transact-manager;

e cepsuc transact-scheduler;

e cepsuc lock-scheduler;

e cepsuc history-manager;

e 6a3sa gaHHbIx Picodata Trantool ps-tm;

e 0a3a gaHHbIx Picodata Trantool ps-Im;

e 0asa gaHHbIx Postgres ps-tm-archive;

e 0asa gaHHbIx HBase ps-tm-archive.

I'IporpaMMHbuZ KOMMNOHEHT obecnevnBaeT peannsauuno cneyrwmx Krno4eBblX beHKLl,I/IO-

HanbHbIX BO3MOXHOCTEWN:
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e YnpaBneHune TpaH3aKLUsSIMU:

—  MHMUMaumMsa HOBOW TpaH3akumm (Hayano, reHepaumst ngeHtudmkaTopa u nocnegosa-
TEeNnbHOCTN);
— nogTBepXaeHue TpaH3akuumn (commit);

— oTKaT TpaH3akuuu (rollback).
e bnoknpoBka CTpOK:

— Bblda4a 6]'IOKVIpOBOK Ha CTPOKU Ta6J'IVILl,;

— npoBepka n ocBOOOXOEHNE GIOKMPOBOK.
o OOHapyxeHune B3anmobrokmpoBok (deadlockoB), ocHoBaHHOE Ha:

— MOCTpPpOEHUN rpad)a OXnaaHum n anropunTtMe rnoucka LiMKnoB 6J'IOKVIpOBOK;

— npedocTaBneHun nHpopmauum o GOKUPYHOLLMX TPaH3aKLUSIX.
e KOHeuHbIn aBTOMAT A5 XKM3HEHHOIO LMKNa TpaH3aKUWiM:

— co3gaHne/obHOBEHNE BEPCUN CTPOK;
— NOATBEPXAEHUE M OTKAT;
— BpeMs OXunaaHus 3aBepLUeHMs TpaH3akumu (TarmMayT) ons ycTpaHeHus npobnem ¢

N30bLITOYHO ONnTEeNbHbIMU TPaH3aKUNAMW.
° ﬂop,p,ep>KKa XpaHunuu, AaHHbIX O TPaH3aKUNAX N 6J'IOKI/IpOBKaXZ

— onepaTtuBHble (TEKyLLMEe OaHHbIE):
— Picodata Tarantool ons Bcex akTUMBHbIX U HEAABHO 3aKPbITbIX TPAH3aKLUWN;
— Picodata Tarantool ans Bcex OTKpbITbIX BITIOKUPOBOK,;

— apxuvBHble (UCTOPUYECKNE AaHHbIE):

- Postgres ons Bcex 3akpbITbIX TPaH3aKUUIN, CO30aHHbIX HA NPOTSHXKEHUM paboTbl
cucTeMbl Ha rnyouHy 6-10 mecsues;
- HBase ansa Bcex 3akpbiTbIX TpaH3aKuumn, co3gaHHbIX Korga-nmbo Ha npoTske-

HWUK BCcen paboTbl CUCTEMBI.

45.1. CepsBuc transact-manager

Transact-manager npeacrasnseTt cobomn cepsuc, NpefHa3HavYeHHbIN Ans npeaocTaBneHns
gRPC-API, obecneunBaowmmn BO3IMOXHOCTb YyNpaBrieHNsa TpaH3aKLMsaMK, KOTOPble UCMOoSb3yoTCA
ocTarnbHbIMW MOAYNAMKU cucTeMbl. PeanuayeT pacnpegeneHHyio Mogenb ynpasneHns TpaH3akum-
amu, obecneyvmBas M3oNALMIO AaHHbIX, 0BHapyxXeHne 1 paspelleHne B3anmobrioKMPOBOK, a Takke

paboTy C YTEHMEM apXuBa 3aBepLUEHHbIX TPaH3aKLWA.

Cepsuc transact-manager oGecneunsaeT criegytoLne yHKUMOHANbHbIE BO3MOXHOCTU B

YyacTu paboTbl C TpaH3aKLMAMM:
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e beginTX: MHMUMaLNA TpaH3aKLMN C YKa3aHUEM:

—  YPOBHS U30NAUUKN TpaH3aKLuu;

— TanmayTa onepauuu;
e commitTx: ycnewHoe 3aBepLUeHNe TpaH3aKLUMn C YKa3aHMEM 3aBepLIaeMon TpaH3aKuuu;
e abortTx: oTKaT ykazaHHOM TpaH3aKLMM C NOAOEPKKON YKadaHNA NPUYNHbEI OTMEHDI;

e acquireRowVersionLock: 3anpoc Ha nony4eHue OrOKMPOBOK YKasaHHbLIX BEPCUA CTPOK

(kmoyeBon mexaHmam MVCC) c ykasaHuem:

— Tvna GnoKMpyeMOW CyLLHOCTY;
—  CCbIfIKM Ha BEPCUIO BITOKMPYEMOW CYLLIHOCTY;

— Tuna 65I0KNMPOBKMU;

o getTxStatus: npoBepka craTtyca TpaH3akuuMm (C nNogaepKkon paboTbl C 3aBEpPLUEHHBIMU

TpaH3akumsamn ns apxueHon bJ);
e waitForTx: oxunaaHve 3aBepLleHNss Apyron ykasaHHOW TpaH3akuuu.

[ns oBecneveHns XxpaHeHUsi UMEILLIMXCA TpaH3aKLUmMii transact-manager ncnonb3yeTt pac-

npeaeneHHbln WapanpoBaHHbii knactep Picodata Tarantool, xpaHAwmnn ceegeHunst 0 TpaH3akuusix.

,D,J'IFI obecneyeHnsi BbICOKON npon3BoanTESIbHOCTU BHYTPU transact-manager ncnonb3yet

noKanbHbIN K3LU crtaTtycoB TpaH3aKLI,I/IIZ Ona CHMXEeHNA Harpy3kn Ha Krnactep Tarantool:

e CepBuc transact-manager obecneunBaeT criegywwmne petanbHble GYHKLMOHAMNBHbIE

BO3MOXXHOCTU B HaCTu paGOTbI Cc 6J'IOKI/IpOBKaMI/IZ

— createRowVersion: pernctpaunsa HoBon BEPCUN CTPOKN.

— createRowVersionLock: cozgaHne 6noKMpoBKM Ha BEPCUIO CTPOKM.
— waitForRowVersionLock: oxngaHne ocBoboxaeHnst 611I0KMPOBKM.
— finishTx: yaaneHne 6noKMpPOBOK NOCMe 3aBepLUEHNsT TpaH3aKU K.

— checkForDeadlock: aHanus rpadha oxmngaHusa ans noucka B3anmMoOroKMpPOBOK.

Transact-manager nogaepXxuBaeT MexaHn3m obHapy>XeHus 1 pa3peLleHns B3aMMoboku-

POBOK, a Takke npegoctaeneHne metpuk Prometheus (pabota ¢ B[], pabota ¢ API).

4.5.2. CepsBuc transact-scheduler

Transact-scheduler npeactaBnsieT cobon cepsuc, NpegHa3HaYeHHbIN A CUCTEMbI pac-
npegeneHHon TpaH3akuMOHHOCTM, obecnevvBalomnii 0BHapyXXeHne 1 paspelleHne KOHMINKTOB
(TanmayTbl, B3aMMOBNOKMPOBKM) U HAOEXHYK AOCTaBKy COObITUM O 3aBepLUEHUW TpaH3aKuun B

yCcnoBuAx pacnpeueneHHon cpenbl CUCTEMDI.

Cepsuc transact-manager oGecneumsaeT criegytoLne QyHKUMOHANbHbIE BO3MOXHOCTU B

4acTtn pa6OTbI C 6J'IOKI/IpOBKaMI/I N TpaH3aKUunAaMun:
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e [loMck M OTMeHa TpaH3aKuuii, MO KOTOPbIM MWCTEKNO Bpemsi cyliecTBoBaHus. [pu
obHapy>XeHUM Taknx TpaH3aKUuiA CepBUC MHULIMUPYET X OTMEHY NOCPEeACTBOM obpalleHns

K cepBucy transact-manager.

e [louck n cHatne 6J'IOKVIpOBOK, Nno KOTOpPbIM o6Hapy>|<eHb| B3aVIMO6J'IOKI/IpOBKI/I, TaKkxKe

obpawasicb ans cHATUSA 6N1OKMPOBKM K transact-manager.

e Ortnpaska B Kafka yBegomnenHun o 3aBepweHun TpaH3akuun ana moaynsa OkHa

LIeNOCTHOCTMW.

o [lpepoctaeneHue metpuk Prometheus (pabota ¢ B, pabota c API).

4.5.3. CepsBuc history-manager

History-manager npeacraenseT cobon cepBuc, NpeaHa3HayYeHHbIN ANs ynpaBneHns NcTo-
puen TpaHsakumi B cucteme. OCHOBHas 3ajadva cepBuca — apxmBaumsa AaHHbIX U3 onepaTUBHONO
xpaHunuuwa Picodata B «ropsumin» apxmB B Buae 6a3bl gaHHbIX PostgreSQL ¢ nocnegyowmm nepe-
HOCOM B «XOrflogHOEe» apxuBHoe XpaHunuwe HBase, a Takke BepuduKaumnsa KOPPEKTHOCTU 3TUX

NaHHbIX.

Cepsuc history-manager obecneunBaeT cnegyowme yHKLMOHANbHbIE BO3MOXHOCTU B

yacTn paboTbl C apxXuBaLMEN 3aKPbITbIX TPAH3AKLWINA:

e ApxumBauusi TpaH3aKuuMA W3 ONepaTUBHOINO XpaHUNUWA: CepBUC MOSflydaeT ChMCOoK
3aBepLUEHHbIX TpaH3aKkumi 13 onepatmMBHoro xpaHunuua (Picodata Tarantool) u coxpaHsaeT
NX B «ropsvnin» apxmB 3akpbiTbiX TpaH3akumi (PostgreSQL) ans obecneveHmns LenocTHOCTH

" 6bICTpOFO OOoCTyna K MeTagaHHbIM Aaxke OAna 3akpbITbIX TpaH3aKL|,I/II7I.

e ApxuMBauusi TpaH3aKUMA W3  «TOPSAYEro» XpaHwnuwia: CepBUC MNofnydaeT  ChMCOK
3aBepLUeHHbIX TpaH3akumn n3 ropsdero xpanunuwa (PostgreSQL) u coxpaHsieT mnx B
«XONOAHbINY apXMB 3aKpbITbIX TpaH3akuui (HBase) ans BO3MOXHOCTM O0SITOCPOYHOro

XpaHeHMs1 BCeX TpaH3aKuuii B cUCTEME.

e Bepudwmkauns — perynsipHas npoBepka LIeNOCTHOCTM AaHHbIX: CEPBUC CpaBHMBAET 3anuncu
B PostgreSQL c 3anncamn B HBase, 4tobbl y6eauTbes, 4TO apxvmBaums NPOLLa YCneLwHo U

AaHHble HE NoBpeXaeHbl.

e YnpaeneHue napTuumsMn: aBToMmaTUdeckoe co3gaHme HoBbIX napTuumi B PostgreSQL ans
Tabnuuy, XpaHeHuMs CcBedeHMM O TpaH3akumsax ana  obecrnedeHns  ONTMManbHOWM

npomssoantTenbHocTn PostgreSQL n ynpolleHnsa onepauns obcnyxunsanuns 6asbl 4aHHbIX.
OcobeHHOCTM peanusaumm:

e ABTOMaTM4eckn obecrneumBaeT popMMpoBaHME KIoHa XpaHeHUss Takum obpasom, 4Tobbl
obecneunTb paBHOMEPHYIO 3arpy3ky BCex cepBepoB knactepa HBase, yto nossonset

obecneunTb paBHOMEpPHOE pacnpeneneHve 3anucen no pernoHam HBase.
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e [losBonseT BO BpeMSA BbINMOJTHEHNA KOPPEKTUPOBATL BbINMOJTHAEMbIE paGOTbI no apxmesauunmn,

a Takke UX pacnmcaHume.

4.5.4. CepsBuc lock-scheduler

Lock-scheduler npeacraensieT cobon cepBuc, npegHa3HavyeHHbIN 45151 CUCTEMbI pacnpege-
NEHHOWN TPaH3aKUMOHHOCTK, obecneunBaowmii 06HapYyXEHNE N KOPPEKTHOE OCBODOXAEHNEe Bpo-

LLEHHbIX BJTOKMPOBKMN.

Cepsuc lock-scheduler obecneumBaet cnegyowime pyHKLUNOHaNbHbIE BO3MOXHOCTM B Ya-

CcTn paboTbl C GIIOKMPOBKAMU U TPaH3aKLUUAMMU:

e [loMck wn cHATHE 6]'IOKI/1pOBOK, KOTOpble OKa3alimCb 6pOLLleHHbIMI/I. OCBO60)K,EI,€HVI6

6J'IOKVIpOBKVI B TaKOM Cliydae nponcxoguT nocrie ncre4eHmnda yCtaHoBl1EHHOro BpeMeHMN.

¢ Habop meTtpuk Prometheus (pabota ¢ B[l, pabota c API).

4.6. TMporpamMMHbIN KOMNOHEHT «LUrno3 ana copoHTeHaa»

MporpammHbIN KOMMOHEHT «LUnto3 ana dopoHTeHaa» npegoctasngeT eauHeln APl ong knu-
E€HTCKMX MPUIOXEHUI, YTO ynpoLlaeT MHTEerpaumo n yckopsieT paspabotky UI/UX, ckpbiBas cnox-
HOCTb YCTpOMCTBa 60MbLIOro KONM4YecTBa rpynn pasnuyHbiX CEPBMCOB, 00beanHAS BCe No4 o6Lwum
MexaHu3mMoMm 3anpocoB Ha A3bike GraphQL v no3sonss paboTaTte ¢ gaHHbIMK n3 gRPC-API, Apache
Flink n OpenSearch, npeacraenssi cOG01 CBA3YOLLMIA CIOW MeXAY KIMEHTCKUMU NPUNOXKEHUSIMU 1

BHYTPEHHUMW DYHKLMOHAMNBbHBIMU GriokamMu.
LLnto3 ans dopoHTeHAa peanuayeTcs B BUAE Cneayowmx CoOCTaBMAoWMX:

e cepsuc graphqgl-mesh, kotopein npeacrasnseT cobon nonHodyHKUuMoHanbHbiM GraphQL-
Mesh cpelimBOpK, CNOCOOHLIN 06bEeANHATE AaHHble U3 pasnU4YHbIX UCTOYHUKOB (gRPC,
Apache Flink, Opensearch) B eguHbin GraphQL-uHTepdenc ¢ BO3MOXHOCTbIO

ANHAaMNYECKOW reHepaumnm CXembl.
KriroueBble 0COOEHHOCTU:

e MopaynbHOCTb — Kaxabll aganTep MCTOYHWMKOB [aHHbIX peanu3oBaH Kak OTAeNbHbIN

PYHKUMOHAMNbHbIM 60K ¢ COBCTBEHHBIMU KOH(PUrypaumsamm.

e AcCMHXpPOHHOCTb — Bce fetchepbl paboTaloT B ACMHXPOHHOM pEXMMe, YTO MO3BOnseT

ahbdekTnBHO 0bpabaTbiBaTb MHOXECTBO 3anNpOCOB OOHOBPEMEHHO.

e Pacwupsiemoctb cxembl — 4Yepe3d extenders MoOxHO [O06aBUTb  MNPOU3BOJSIbHbLIE

nons/onepaunmn 6e3 n3amMeHeHUs ncxogHblx protobuf-onncaxui.

e Wuterpauma c Apache Flink n Opensearch — Read-View apgantep aBTOMartudecku
reHepupyeT GraphQL3anpochl k Flink-6a3am gaHHbIX, BKoYas unbTpauuio 1 CpaBHEHME

nonen.
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° KeLIJI/IpOBaHVIe n petpan — KOH(*)I/IpraLI,VII/I No3BONAT MMOKO HaCcTpouTb noBeageHune rnpu

owmnbkax n MOBTOPHDbIX MOMNbITKAX.

e WHcTpymeHT ui-task-manager npeactaeBnsieT cobow peanu3aumio MeHemxepa 3agad

KOHEeYHOro nonb3oBaTend, KOTOprVI no3BONIAET BbIMOJTHUTbL:

— Peructpaumnto HoBbIx 3agav.

— [lonyyeHne cnucka akTMBHbIX 3agau.

— OOGHOBMEHME COCTOSAHUSA CYLLECTBYIOLINX 3a4aq.
—  [Ny6nukaumnio pe3ynbTaToB BbINOSHEHUS.

— [onyyenwne pesynbTata anga 3agad (rotoso/s pabote).

Takke npegoctaensieT Habop meTpuk Prometheus (pabota ¢ B[l, pabota c API).

4.6.1. CepBuc graphql-mesh

Graphgl-mesh npeactaenset cobor KOMMIIEKCHBLIN MHAPPACTPYKTYPHbIA CEPBUC, KOTOPLIN
npespaLlaeT Habop MuKpocepBucos, obulatowwmxecs Yepes gRPC, B yaobHoe GraphQL-npeacrae-
NeHne ¢ NOAAEPKKOM aCUHXPOHHBIX Onepaumi, TpaH3akuMi 1 UHAMUYECKOTO PaCLUMPEHUS CXEMBI.
CepBus 6epeT Ha cebs cnoxxHyo paboTy No ManmnuHry TUMOB, YNPaBIEHNIO KOHTEKCTOM TPaH3aKLui

N NHTerpaunmn ¢ BHELWHUMU cuctemamu (noble-registry-service, BUTpUHbI AaHHbIX, HCU n T.4.).

Takasn obwas Touka NO3BONAET AN CTPYKTYPHbIX YacTel (DPOHTEH YacTh CKPbITb CrOX-
HOEe BHYTPEHHEee YCTPOMCTBO HIKENexXallmx YacTer 3a NPOCTbIM U NOHSITHLIM CNOCO60M KOMMYHU-
Kauuu, YYUTbIBAKOLLMM BECb 06beM 0ObeKTHOM MoAEeNy U AOCTYMNHbIX onepauuii B cUCTEME NyTem
arperauum OaHHbIX M3 PasfUYHbIX MCTOYHMKOB (npeumyliectBeHHo gRPC-mukpocepsucos), 1

npegocTtasnsieT ux B Buae GraphQL API.
KntoueBble BO3MOXHOCTU U apXUTEKTYpa:

o [eHepauna GraphQL-cxembl Ha 6ase CTPYKTYp [AaHHbIX, OMUCaAHHbIX B MPUKNagHbIX

agjanTepax goctyna K KoHkpeTHbiM gRPC-cepsucam:

— CKaHupyeT NakeTbl Ha Hanu4Me KNnaccoB, OTMEYEHHbIX CneumnanbHON aHHOTaUNEN;

— M3BNeKaeT MeTagaHHble O TUNax 3anpocoB 1 OTBETOB,

— CTPOMT KapTy CBsi3aHHbIX TUNOB, ONpeaenss BNoXxeHHble coobLlieHns Protobuf;

— obpabatbiBaeT 06epTkm Protobuf, npespaiwias mx B cootBetcTBytowme GraphQL-

TUNbI.

e [eHepaums GraphQL-cxembl Ha 6ase oTtaenbHbix JSON-channos, copmupyembix nog

oTAenbHble 3aaayn.

e [logaepkka MHMLMALMM CO3[aHUSI U COMPOBOXAEHNSI pacnpedeneHHblX TpaH3akuuii, B T.u.
npu paboTe C rpynnamy HWXKECTOSILLMX CepBUCOB Ansi obecneyeHus cornacoBaHHOCTU

OaHHbIX (TpaH3aKU,I/IVI, 6J'IOKVIpOBKa CTPOK, YpOBHMU I/I30J'IF|L|,I/IVI)Z
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— nepegaeT u hopMmpyeT TpaHCIMpyeMble KOHTEKCTbI CUCTEMBI;

— nony4aeTt u3 cepeuca noble-registry-service cBegeHUs O CyLLHOCTSAX CUCTEMBbI;

— nopaepXuBaeT 3anpocbl Ha aCUMHXPOHHOE BbINOSIHEHWE CIOXHOM onepauun ¢ BO3-
BpaTOM MAEHTUMMKATOPOM onepauuu;

— obecneunBaeT NOBTOPbI MPU BO3HWKHOBEHUWN OLUMOOK MOMy4YeHUs OTBETOB OT OT-
OerbHbIX CEPBUCOB;

— npoBepsieT npaBa JocTyna Ha yposHe nonen GraphQL;

— peanuayeT nHterpaumo ¢ MDM-cuctemon (BOT.EHCIW):

- o0becneumBas pacwmnpenunsa Tunos GraphQL ceegeHusimm ns HCU;
- noadepXvBas aBToMaTtudeckoe npeobpasoBaHue CTPYKTyp AaHHbix HCU B

cTpykTypbl GraphQL;

— peanu3yeT MHTEerpauuio C noacucTtemMon BUTPUMH AaHHbiX (Ha 6ase Opensearch),

obecneunBas (kak n B cnydae MDM-cuctemon):

- pacwwupeHne TunoB GraphQL cBegeHMAMM U3 BUTPUH OaHHbIX;

-  NOAAEPXKKY aBTOMATUYECKOro Npeobpa3oBaHNst CTPYKTYP AaHHbIX BATPUH AaH-
HbIX B CTPYKTYpbl GraphQL;

— MOAAEPXKY YKazaHusa pmnbTpoB Anst obecnevyeHns unbTpaumm cBeaeHn n3a
BUTPUH LaHHbIX;

— pobaBneHne HOBbIX CXeM BUTPWUH AaHHbIX 6€3 py4HOro MsMeHeHus koga — noa-

CTpanBaeTCA aBToOMaTU4eCKN K NponcxogdainMm N3MeHEHNAM,

— peanuayeT MOSIHOCTbI0 aCUHXPOHHYI0 06paboTKy BCEX 3anpOoCOoB 4S9 MUHUMMU3aLnn
noTpebnsemMbix pecypcos;

— npepgocTtaBnsaeT Habop meTpuk Prometheus (pabota ¢ B[], paboTta c API).

4.6.2. CepsBuc ui-task-manager

Ui-task-manager npegcraesnsaet cobon cepBucC, NpegHasHayeHHbI ang paboThbl ¢ 3aja-

YaMun KOHEYHOro nosfib3oBaTesid, a UMEeHHO OA permcTpauunin, otTcnexnsaHna U ynpaBiieHna pe3yrb-

TaTaMy BbINONMTHEHUA aCUHXPOHHbIX 3a4au, obecneunBas ans KIIMEHTOB cnepywoulee:

PerncTtpaumnto HoBblE 3agau.

OnpawwvBaHue cTatyca 3agaym ¢ BO3MOXHOCTbIO oxuganus (poll).
O6HoBMNEeHNe Nporpecca BbINOIHEHUS 3ada4un.

CoxpaHeHue pesynbTaTa BbIMONHEHUS 3a4a4M.

MonyyeHune cnucka 3agay No pasnUyYHbIM KPUTEPUSIM.

Cepsuc ui-task-manager paboTtaeT ¢ 6a3oi gaHHbix Picodata SQL gns coxpaHeHus cee-

AEHUN 06 aKTUBHbIX K 3aBepLlleHHbIX 3aaadvax nosib3oBaTernA.
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3apaya nonb3oBaTernsi NO3BonseT XpaHUTb cnegywuine ceeageHnaA:

—  YHuKanbHbIN ngeHTudmkaTop 3agadum BHYTPU CUCTEMBI.

— Twvin BHeLUHeW 3aga4n NN cMCTeMbI, ANst KOTOPOW BbINONHseTcs paborTa.

— WpaeHTudmkaTop 3agayn BO BHELLHEN CUCTEME.

— WaeHnTudmkatop nonb3oBatens, UHULMMPOBABLLETO 3agaqvy.

— Tekywmn ctatyc 3agauu.

— Bpewms cosgaHna 3agaym.

— Bpemsi nocnegHero o6HOBREHUA cTaTtyca unu nporpecca.

— Tekywmi nporpecc BbINOMHEHUS 3a4a4m (CTPOKa, ONMCbIBatOLLas NPOLEHT Unun aTan).

— Pesynbtart BbINONHEHNA 3aga4um (ecnn 3agada 3aBeplLueHa).

Takke npegoctaBnseT Habop meTpuk Prometheus (pabota ¢ B[], pabota c API).

4.7. TporpaMMHbIX KOMNOHEHT «Coop nHdopmaumm o
cepBucax»

[MporpammMHbIN KOMNOHEHT «CBop MHGOPMaLUKN O cepBMCax» NO3BOSSET:
o [lHamunyeckn obHapyxuBaTb AOCTYMHbIE CEPBUCKHI BE3 CTAaTUYECKOM KOHpUrypaumu.

e [loBblcUTb TMBKOCTb M MacliTabyMpyemocTb, NpeaoCTaBnssi roTOBbIA PEecTp CepBUCOB,

arperatoB AaHHbIX, UX MeTaJaHHbIX U 3aBMCUMOCTEN Mexay HMMn.

MporpammHbIN KOMMOHEHT «CBop MHOpMauMM O cepBucax» NpeacTtaenseT cobon cpea-
cTBO obecneyeHnss B3BauMoCBA3N pasnnyHbIX Moayren nnatgopmbl, padboTarwmx B paMkax MUKpO-
CEPBMCHON MH(PPACTPYKTYpPbI, KOTOPOE peanuayeT peecTp A1 CEPBMCOB M arperaTtHbiX CYLLHOCTEN,

a TakkKe MeTagaHHble O HUX.

lMporpamMMHLIN KOMAOHEHT NPeAoCTaBNAeT MeTaaHHbIe O cepBucax (KOHeYHble ToYkn AP,
3aBUCMMOCTM, TUMbl XPaHEHUs1), CTPYKTYPY arperatoB, a TakkKe WHCTPYMEHTbI AM151 NONyYeHUs WH-
dopmauun o gRPC-cepBurcax. 3T0 NO3BONASET APYrMM NPOrpaMMHbIM KOMNOHEHTAM ANHAMUYECKN
y3HaBaTb JOCTYMHbIE CEPBUCHI, NX CBA3M M 3aBMCMMOCTM 6e3 cTaTu4ecKkon KoHUrypauum.

MporpamMMHbIN KOMNOHEHT oBecneyvmBaeT peanuaaumio Cregyowmx KnoYeBbIX BO3MOXKHO-

cTen:
e MeTagaHHble CepBUCOB:

— O6was nHpopmaums.
— BHyTpeHHun/BHewHn gRPC-aHAMOWHT.
—  WHdopmauma 0 MOHUTOPUHIOBOM SHOMNOMUHTE.

— CTpykTypa arperaTos.

e 3aBUCUMOCTHU:
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— [Opyrue cepsuchl (BOCTyNHbIE NO YHUUUnposaHHomy API).
— XpaHunuiia gaHHbIX.

— CTopoHHMe cepBUChl (C NPOn3BOSbHbLIM, YacTHbIM API).

B cocTtaB nporpammMHOro KOMNoHeHTa BXoAuT cepBuc noble-registry-service.

4.7.1. CepsBuc noble-registry-service

Noble-registry-service npegcraBndetr coboi cepBuC, ABMASIOWMACA LIEHTPaANM30BaHHbLIM
XpaHUNULWEeM 1 npegHasHavYeHHbIN 418 perncTpaumnm pasnmyHbIX NPOrpamMMHbIX KOMMNOHEHTOB (cep-
BMCOB, 06a3 AaHHbIX U T.A4.) C BO3MOXHOCTbIO NPeoCTaBMEHNs NO 3anNpocy CBeAEHUI O KOHUrypa-

LN CUCTEMBI.
Cepsuc noble-registry-service npegocrtaBnsaeT crnegyoLmne BO3MOXHOCTU:
e PeructpupoBaTb CepBUCHI U UX MeTagaHHble (agpeca, Bepcum, 3aBUCUMOCTH).
o OTcnexuBaTb COCTOSIHNE OOCTYMNHOCTU CEPBUCOB (MOHUTOPWHT).

e XpaHuUTb ManmuMHMM Mexay pasnuyHbiMuM crosimm  abcetpakuum (DTO, POJO, Proto,
GraphQL).

e [lpepoctaBnsatb API (4epe3 gRPC) ansa novcka cepsncoB, 3aBUCUMOCTEN N CYLLHOCTEN.

Ha ocHoBe 6a30BoW hyHKLMOHANbHOCTN NPeaoCTaBnseT B CUCTEMY MOHUTOPUHIA OHSAaNH-

rpad CBsi3ei YacTen CUCTEMBI.

[N MOHUTOpPUHra COGCTBEHHOrO COCTOSAHUA NMpeaocTaBnsaeT Habop meTpuk Prometheus

(pabota c B[], paboTta c API).

,D.aHHbIe 06 uMewLWKMXcs 3aBUCMMOCTAX N B3aUMOCBNA3SX XPaHATCA B 0a3e paHHbIX

Postgres:
o OOwasa nHdopmMaums o cepBucax:

— 6asoBas MHGpopMaLMa O cepBuce (UMsi, BepCUsi, UMS MPUNIONKEHMS, UMS DYHKLMO-
HanbHOro Moaynsi, TpaHCcnMTepaums Moayns);

— KopHeBasi Tabnuua MeTaaaHHbIX CepBuca, CBA3bIBaloLLAsi OCHOBHY MHAOPMALIMIO C
TOYKaMM J0CTyMna 1 3aBUCUMOCTAMMU.

e Touku goctyna (Endpoints):

— wuHpopmaums o gRPC endpoint (BHyTpeHHWI 1 BHELLHUIA agpeca, cnncok gRPC-cep-
BMCOB, peanuayemMbiX CEPBEPOM);
— umHgopmauusa o HTTP endpoint ans moHuTopuHra (uenesown agpec, ctatyc AOoCTyn-

HOCTK).
e CyLlHOCTM gaHHbIX (arperaTbl U CTPYKTYpbI):

— cnucok cywHocter-arperatoB (POJO), 3apernctpupoBaHHbIX B CEPBUCE;
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— CcKansipHble nons cywHocTn (Mms, Tun, ums nona 8 POJO n BA);

— MexcepBucCHble BHelHMe kntoun (FK), onpegensiiowmne cBsisan Mexay CyLLHOCTAMU;

— KOHTeKCTbl coxpaHeHus cywHocTn (URL B[, cxema, Tabnuua);

— CTPYKTypbl arperatoB (onpeaensitoT XU3HEHHbIA LMKI, KOPHEBYIO CYLLUHOCTb, CYLL-
HOCTb MCTOPUWN CHEMLWOTOB, MHAEKCALWNIO);

—  CYLLHOCTW BHYTPW CTPYKTYpbl (KOpHEBAsi, CHENLLOT);

—  VHAEKCbI AN BNOXEHHbIX CYLLHOCTEN;

—  BHELLHMWE KItoYM BHYTPU CTPYKTYpbI;

— MeTafaHHble CBSI3el MeXAy CYLLUHOCTAMU (BXOASALUME N UCXOOSLUMNE CCbINKW, TUMbI
CCbIJTOK, CCbISTIKM Ha Tabnuubl CBA3EN);

— WHdopmaumsa o Tabnuuax ceaszen (MHOro-Ko-MHOMMM).

e MannmHrn n conocTaBneHns TUMNOB: CBA3EN Mexay Tunamu gaHHbIX pasHbix crioeB (DTO,
POJO, Proto, GraphQL):
— conocTtaeneHnne DTO-knaccoe n POJO-knaccos;
— conocTtasneHune Proto-knaccos u DTO-knaccos;

— conocTtasnenne GraphQL-tunos n Proto-tmnoB (C yka3aHMeM MCTOYHMKA 3anpoca

request_source).
e 3aBMCMMOCTU CEPBUCOB (MHOPMALMS O TOM, OT Yero 3aBUCUT CEPBUC):

—  3aBMCUMMOCTW OT APYrnX NPUKNagHbIX CEPBUCOB;
—  3aBMCUMOCTU OT 6a3 AaHHbIX/XpaHUULL, AaHHbIX;
— 1un xpaHunuwa (Kafka, PostgreSQL, Phoenix v T.4.), agpec;

— Jon. gaHHble (Hanpumep, cnucok TonukoB ansa Kafka);
o MHdopmauusa o CTOpoOHHUX cepBucax (MMs, agpec);
e 3aBUCMMOCTM OT CTOPOHHMX CEPBUCOB.

Takke npegoctaensieT Habop meTpuk Prometheus (pabota ¢ B[l, pabota c API).

4.8. TporpaMMHbIN KOMMNOHEHT «le4yaTHble dopMbI»

MporpamMmmHBIN KOMMOHEHT «[levyaTHble hopMbl» NO3BONAET BbICTPO CO3AaBaTh NeYaTHbIE
AOKYMEHTbI pasHbIX TUMNOB, rapaHTUPOBaTb UX KOPUONYECKYIO LENOCTHOCTbL M obecneyvvBaTb A4OMro-
BpemMeHHoe xpaHeHue B BPT.e-ApxuB (SNEKTPOHHBIN apXxmMB OOKYMEHTOB) 6e3 AONOMNHUTENbHbIX

BMNoXeHun B AopaboTky, T.K. TpebyeTca BblAenaTb BPEMSA TOMbKO HA NPOEKTUpoBaHuWe wabnoHoB
dopm.
[MporpamMMHbI KOMMOHEHT peanu3yeT BO3MOXHOCTb UCNOMNb30BaHNS NOAKITYaeMblX LWab-

NOHOB NeyvaTHbIX POpM A1 HECKONBbKMX BCTPOEHHbIX MEXaHU3MOB (DOPMUPOBAHMSI, YTO NO3BONSIET

BblOpaTbh KOHKPETHbIN MHCTPYMEHT Ans1 Hanboree KOpPPEKTHOro hopmMmpoBaHnsa nedaTHom hopmbl
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KaK C TOYKU 3pEeHNA UTOroBoro sunga, Tak U C TOHKM 3peEHNA BOMPOCOB NMpPon3BOOUTENIBHOCTU ON14

6onbLwmnx opm.

I'Io,u,,u,ep>|<|/|BaeMb|e MeXaHNU3Mbl (*)OpMI/lpOBaHI/IFI neyvyaTtHbIX d)OpM A4 KOHEeYHOro noJib30-

BaTena:

Jasper Reports.

Apache FOP.

WeasyPrint.

Velocity Report.

dopmupoearHne XML no XSLT.
CocTaB NporpaMMHOro KOMMOHEHTA:

fo-json-document;

fo-printing-apache-fop;

fo-printing-form;

fo-printing-formatalbum;

fo-printing-grpc-client;

fo-printing-jasper;

fo-printing-weasyprint;

fo-service-controlle.

4.8.1. CepsBuc fo-json-document

Fo-json-document npeacrtaBnsieT cobon cepBUC, NpegHasHadeHHbI AN reHepaumm

JSON-AgoKkyMeHTOB (nevaTHbIX OpM) Ha OCHOBE AaHHbIX, nony4veHHbIX GraphQL-Mesh, n wabno-

HoB Velocity.

OcHOBHbIE (hYHKLIMOHAmNbHbIE 3a4a4uM cepBuca:

Mpw nocTynneHnn HOBOro BXOAsALLEro 3anpoca C nomolbio Groovy-ckpunta u wabnoHa
Velocity copmMmupyeT UWTOroBbIn json-cpavn, BbinonHAA 3anpocbl B GraphQL-Mesh un

BO3BpaLlaa no roroBHOCTU OTBET.

lMocTtosHHO oTcnexuBaeT mameHeHus B B[] PostgreSQL Ha npeamer Hanuyuus HOBbIX
Groovy-ckpyntoB 1 Velocity-lwabnoHoB ana nogoepXkM OHMAaWH MOAKMHOYEHUS] HOBbIX

BO3MO>XHOCTEMN.

Mpepoctaenset metpukn Prometheus (pabota ¢ B, pabota c API).

4.8.2. CepsBuc fo-printing-apache-fop
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Fo-printing-apache-fop npeacraesnseT cobon cepsuc, NpegHa3HAYeHHbIN ONs reHepaumm
nevatHbix popm (Printed Forms) B coopmate PDF ¢ ucnone3oBaHnem omnbnmotekn Apache FOP

(Formatting Objects Processor).
OcHoOBHble PyHKLMOHaNbHbIE 3a4a4m cepBuca:

e [lpn noctynneHum HOBOro BxoAdulero 3anpocoB ¢opmate JSON wunu XML, cepsuc
3arpy>kaeT cooTBeTCTBylLWME cxeMbl (XSD), wabnoHbl (XSLT) n 3aBucumocTtn n3 6asbl

OaHHbIX, BbIMONMHAET Banngauuio 1 Tpchcbopmau,vuo AaHHbIX B UTOMOBbLIN PDF-D,OKyMeHT.

e [locToAAHHO oTcnexuBaeT nameHeHus B bl PostgreSQL Ha npegMeT Hannumsa HOBbIX CXEM

(XSD) n wabnoHoB (XSLT) ana noaaepXkm oHNamH NOAKMHYEHMS HOBbIX BO3MOXHOCTEMN.

e [lpenoctaBnsieT meTpukm Prometheus (pabota ¢ B, pabota c API).

4.8.3. CepsBuc fo-printing-form
Fo-printing-form npeacrtaBnsieT cobon cepBuc, npegHasHayYeHHbIN 418 ynpaBrieHs Heno-
CpeacTBEeHHO co3gaHnem danna nedaTHom PopmMbl N3 NCXOAHBIX OAHHbIX.

OcHoBHbIe 3agaym cepBuca:

e YnpaBreHue reHepaumen nedaTtHolX popM: co3gaHMe OOKYMEHTOB pasfnyHbIX hopmaToB
(PDF, XLSX, XML, HTML) Ha ocHoBe wabnoHos (Jasper, WeasyPrint, Apache FOP).

e Pabota c BOT.e-ApxmB (3NEKTPOHHLIN apXMB JOKYMEHTOB) ANA 3arpy3Ku/BbIrpy3Kku hannos

B/13 apxuBa.
KntoueBble BO3MOXHOCTU 1 apXUTEKTypa:

e OCHOBHble (PYHKLUN:

reHepaumsa JOKYMEHTOB: CO34aHne neyatHbIX OpM U3 AaHHbIX;

— MCNONb30BaHME MHOXeCTBeHHbIX dopmaToB BbiBoga: nogaepxka PDF, DOCX,
XLSX, XML;

— noaaepXka pasfuyHbIX UICTOYHUKOB AaHHbIX: paboTa ¢ AaHHbIMKU B popmaTtax JSSON
n XML, skntovas TpaHcopmaumio JSON B XML;

— pabota c BPT.e-ApxmB (3NEKTPOHHbIV apXxmB LOKYMEHTOB): 3arpy3ka JaHHbIX U3 ap-
xuBa (4epes3 DaClient/S3), coxpaHeHue pe3ynbtaToB, paboTa ¢ MeTagaHHbIMK;

— 00OpaboTka 3MeKTPOHHbIX Nognucen: napcuHr u Banvaauna XML-noanucen, nsene-

YeHne UHgopmaLmm N3 cepTUnKaTos;

— Banugauus AaHHbIX: NpoBepKa BXOAHbLIX AaHHbIX N0 XSD-cxemam.

e [IBWXKKM 06pabOTKN: NPOEKT NOAAEPKMBAET HECKONBKO CTpaTernin reHepauun, BbiIorpaeMbIx

AOANHaMUYECKN:
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Apache Velocity: ana redepauun popmatoB DOCX, XLSX — wabnoH pacnakosbiBa-
eTcs, AaHHble noacTaBnATcsa Yepes Velocity, 3atem apxusmnpyetcst 00paTHo;
JasperReports: ana PDF — 3anpoc otnpaenseTcs B OTAeNbHbINA cepBuc fo-printing-
jasper;

Format Album (XSLT + WeasyPrint): ons PDF — ucnonesyet XSLT-npeobpa3oBaHus
(nopoepxka ctpatermn Xalan n Saxon-HE), sanngaumio XML no XSD, 3aTtem KOH-
Beptauuio HTML B PDF yepes cepauc WeasyPrint;

Apache FOP (uyepes BHewHun cepsuc fo-printing-apache-fop): ansTepHaTUBHLIN
OBWXOK Ans reHepauumn PDF;

HTML Handler: npsmas koHBepTauna HTML B PDF yepes WeasyPrint.

¢ YnpasneHue wabnoHamu:

LwabnoHbl xpaHaTcs B 6a3e aaHHbIX (PostgreSQL);
nogaepxka Bblbopa wabnoHa no Bepcun (ByVersion), no gate akTyanbHOCTM
(ByDate) nnu nonyyeHue nocnegHen (Latest);

aBTOMaTM4eckoe onpegereHve Tuna obpabdoTtymka Ha ocHoBe NS dhanna.

o [lpepocTtaeneHne metpuk Prometheus (pabota ¢ B, pabota c API).

4.8.4. CepsBuc fo-printing-formatalbum

Fo-printing-formatalbum npegcrasnset cobon cepsuc, npegHasHa4YeHHbIN 4518 reHepauum

PDF-pokymeHTOB (popmatoB) Ha ocHoBe XML/JSON gaHHbIx n XSLT/XSD wabnoHoBs, ncnonbay-

oM BHeLwwHMin cepuc WeasyPrint ana peHaepuHra.

OcHoBHble (*)yHKLl,I/IOHaJ'IbeIe 3agayn cepsuca:

o  ®dopmupoBaHuMe hopM Mo BXOASALLEMY 3aNpocCy:

npvem 3anpocoB ¢ AaHHbiMK (B popmaTe JSON mnnm XML);

BbIGOp cooTBETCTBYHOLWMX WabnoHoB (XSLT anga TpaHcghopmauum n XSD gns Banu-
nauun);

TpaHchopmaumsa gaHHbix B HTML;

3anpoc Ha reHepauuio PDF-cann k cepsucy fo-printing-weasyprint ¢ Bo3aBpatom no-
ny4yeHHoro danna, kak pesynbTaTa(noggepxusaetcsa obpaboTka cboeB B weasyprint

C KOH(bUrypupyemom ctpaTernen NnoBTOPHbIX MOMbITOK).

e [locTofHHOE oTcrnexuBaHve uameHeHu B B[] PostgreSQL Ha npegmeT Hannums HOBbIX

cxeM (XSD) wu wabnoHoB (XSLT) gna noagepXku OHMamH MOLKITHYEHUS HOBbIX

BO3MO>XHOCTEMN.

e [lpepocTtaBneHve meTpuk Prometheus (pabota ¢ B[], pabota c API).
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4.8.5. CepsBuc fo-printing-grpc-client

Fo-printing-grpc-client npeactaBnsieT cobon cepBuc, NpeaHasHadYeHHbIN ANs peanusaumm

MHTEerpaunmm nporpaMmmMHOro KOMMNOHEHTa «[NevaTHble (bOprI» C opyrmMmmy nporpamMmmMHbIMA KOMIMO-

HeHTamu c npegocTtasneHem gRPC-API, cogepxallmii BO3MOXKHOCTb reHepaumm nevaTHbIX QopM.

OcHoBHble hyHKUMOHarbHbLIE BO3MOXHOCTK cepsuca fo-printing-grpc-client:

Mprvem 3anpocoB Ha reHepauuio nevaTHblx popm (MNP) N3 BHELLHMX CUCTEM.
Otnpaeka 3Tux 3anpocoB B Kafka onst acMHxpoHHon o6paboTku.
lMpepoctaBneHne BO3MOXHOCTU OTCNEXNBAHUA cTaTyca 3aday reHepauumu.

Moooepkka yBeaoMIeHuin o ctaTyce paboT (Ans oTnpaBku COO6LLEeHWI Nonb3oBaTensiM o

rOTOBHOCTW UMK OLUNOKe cooTBETCTBYOLLMMK MOAYyNAMU (prHT-‘-IaCTVI).

Mpepoctaenenne metpuk Prometheus (pabota c B[], pabota ¢ API).

4.8.6. CepsBuc fo-printing-jasper

Fo-printing-jasper npeacrtaesnsieT cobou cepBuc, NpeaHas3HavYeHHbIN ANs reHepaumm neyar-

Hbix doopm (PDF, HTML, Excel, Word v gp.) Ha ocHoBe wabnoHoB JasperReports.

OcHoBHble (*)yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTU cepBuUca.

"eHepauusa oTyeToB No wabnoHam JasperReports (nogaepxmsaet popmatsl: PDF, HTML,
XLSX, XML, DOCX).

Komnunsuusa n 3anonHenne wabnoHoB gaHHbIMK 13 JSON mnnmn XML.
PaboTta c luabnoHamu:

— 3arpyska wabnoHoB 13 6a3bl AaHHbIX PostgreSQL;
— noaaepXka BEpCUOHUPOBAaHUS LLIAGIOHOB;

— BblGop WabnoHa nNo Bepcuu, Aarte Unmn NonyvyeHne nocneaHen Bepcum.
PaboTta ¢ anektpoHHon nognuckio (ALM):

— aBTOMaTU4eckoe gobaeneHne nHgopmaumm o6 SNeKTPOHHOM NOAMMUCK HA OTYETHI,
— obpaboTka cepTudmkaToB, BNagenbLUes, CPOKOB AENCTBUS;

— BCTaBKa AeTanuanpoBaHHOW nHgopmauum 06 3l B UTOrOBbIN JOKYMEHT.
Pabota c PostgreSQL ansa xpaHeHus wabnoHoB..

Mpenoctaenenne metpuk Prometheus (pabota c B[], pabota ¢ API).

4.8.7. CepsBuc fo-printing-weasyprint
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Fo-printing-weasyprint npeacraesnseT cobon cepBuC, NpegHa3HaAYeHHbIM ANa reHepaumm

PDF-dhannos Ha ocHoBe HTML 1 CSS ¢ ucnone3osaHnem ombnunotekn WeasyPrint.
OCHOBHble PYHKLMOHaNbHbIE BO3MOXHOCTW CepBuca:

e [IpepoctaBneHne REST API, nossonstoLLee NpUHMMAaTL 3anpoCoB Ha reHepaumio neYyaTHbIX

dopm PDF 1 otgaesaTb NOMNyYeHHbIN OTBET.
e YyeT cTunen, ykasaHHbIX B NpnHuMaeMbix CSS-dannax, npuknagsiBaemblx K 3anpocy.

e [lpepoctaBneHne meTpuk Prometheus (pabota ¢ B[], pabota c API).

4.8.8. CepsBuc fo-service-controller

Fo-service-controller npegcraBnsaeT cobon cepBuc, ABNSIOWNNCS LEHTParbHbIM ynpaBns-
tOLLIMM Y31I0M, KOTOPbIN NPUHMMAET 3anpochl Ha reHepauuio AOKYMEHTOB M3 Pa3finyHbIX NCTOYHUKOB
(Kafka, gRPC), ynpaBnsaeT >XM3HEHHbIM LIMKNOM 3ada4 hopMUpPOBaHUS nedaTHbIX opM, peanumayeT
cucTeMy npuopuTesaumm n pasbueHns No He3aBMCUMbIM NOTOKaM (POpMMPOBaHMA U B3auMopaen-

CTBYET C BHELLUHUMU cucTeMamu (apxuBbl, 6a3bl 4aHHbIX, K3LL).
OcHoBHbIe 3agaym cepBuca:

e YnpaBneHue npoLeccoM reHepaumsi neyaTHbiX popM: co3gaHne AOKYMEHTOB PasfUYHbIX
dopmaTtoB (PDF, XLSX, XML, HTML) Ha ocHoBe wabnoHos (Jasper, Velocity, WeasyPrint,

Format Album).

e YnpasneHue 3agadamu dopmupoBaHma [1d: cosgaHue, OTCreXuBaHME COCTOSHUA W

00paboTka owKnbokK ONs KaXKaon 3agayvm reHepaumm.

o [lproputnsaums: guHaMmn4yeckoe ynpasneHue ovepenbto 3agay Ha ocHose ctpaterun (FIFO,
Strict Priority, Weighted) n BHewHNX akTopoB (pa3nuyHble cTpaTernM Bblibopa

npuopuTeTa).

e WHTerpauma c BOT.e-ApxvB  (SNMEKTPOHHbLIA  apXMB  OOKYMEHTOB):  COXpaHeHue

CreHepupoBaHHbIX JOKYMEHTOB U 3arpy3ka MCXogHbIX AaHHbIX (XML).

Cepsuc nogaepxmBaet dOpMUPOBaHME HE3ABUCKMMbIX KOHBENEPOB (POpPMUPOBAHUA Me-
YaTHbIX hopM Ans obecrneyeHns ropu3oHTarbHOro MaclTabupoBaHUsa N OTKa30yCTONYMBOCTU NpU

c60e ABWXKKOB reHepaummn neyaTHbIX hopmM.

Tekywue 3agayumn paboTbl KOHBeNepa nevaTHbix opm cepsuc fo-service-controller xpaHut
B 6a3e gaHHbIx PostgreSQL, 4yto obecneunBaeT OOMKHYIO OTKAa30yCTOMYMBOCTb B XPaHEHUM OYe-

peau BbINOMHAKLWMXCA 3a4a4q Ha hopMupoBaHMe neyaTHbIX POpM.

Takke npegocTtaBnsaetcs Habop meTpuk Prometheus (pabota ¢ B[l, paboTta ¢ API).
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4.9. TMporpaMMHbIA KOMMNOHEHT «AyAUT OOCTYyNa K AaHHbIM U
MCTOPUA N3MEHEHUNY

MporpaMMHbI KOMMOHEHT «AyaUT AOCTYNa K AaHHbIM U UICTOPUSA N3MEHEHWIN» NPEeACTaB-
nset cobon Habop cpeacTB obecneveHns OUKCMPOBAHUSA NCTOPUN N3MEHEHNI 0OBHEKTOB CUCTEMBI,

AOna KOTOpbIX TpGGyGTCFI BEeCTU XypHall BHOCUMbIX KOHEYHbIMU NOJf1b30BaTEIAMU NMPaBOK.

I'IporpaMMHbuZ KOMIOHEHT «AyLI,I/IT AocTtyna K gaHHbIM 1 UCTOpUA N3MEHEHUI» COCTOUT N3

cneayroLmnx cCepBrCOB:
e entity-audit-service.
[MporpamMMHbI KOMMOHEHT obecneyMBaeT peannsaumio cneayowmx Kaovesblix GYHKLMO-
Ha/IbHbIX BO3MOXHOCTE:
e  DuKCMpOBaHME U3MEHEHMWI B 3HAYEHUSIX aTPpUOYTOB HEOBXOANMbIX CYLLHOCTEN.

o [lpepoctaeneHne gRPC-API gna oTobpaeHusi CBeQeHMA O BHECEHHbIX B OOBEKTbI

CUCTEMbI USMEHEHMI N5 NCMONb30BaHNSA B AOpyrmx moaynax CucteMsbl.

o (OOpaboTka HaKOMMEHHbLIX AaHHbIX MO UCTOPUMN U3MEHEHMWI OOBEKTOB CUCTEMbBI U AENCTBUI

nonb3oBaTenemn.

4.9.1. CepsBuc entity-audit-service

Entity-audit-service npegcrtaenseT cobon cepBuC, NpegHasHa4YeHHbIN A4S npuemMa noTtoka
N3MEHEHWI B 3HAYEHMSAX aTpMOYTOB Pa3fnnYHbIX OOBHEKTOB, ANst KOTOPbIX MNOAKIOYEHA (DYHKLUMO-
HanbHOCTb OTNpaBkM COBbITUN 06 n3ameHeHnax. OH AENCTBYET Kak LieHTpanu3oBaHHaa ayauT-6asa

AaHHbIX.

Cepsuc entity-audit-service obecneunBaet crneayoLime PyHKUMOHANbHbIE BO3MOXHOCTM B
Yyactn paboTbl C NPMEMOM M XpaHEHWEeM BHOCUMbIX B OOBEKTbI CUCTEMbI U3MEHEHWI (co3aaHue,

obHoBneHve, yganeHue):
e cOOp cBEAEHMIN O BHOCUMbIX U3SMEHEHUSX;
e XpaHeHue cobpaHHbIX N3MEHEHUN;
e pefocTaBrieHMe UCTOPUN N3MEHEHUI CYLLIHOCTEN ANg ApYruxX Mogynen cUucTemsbl.
KntoueBble BO3MOXHOCTM U apXUTEKTypa:

e Cepsuc notpebnsaet coobweHns mn3 tonmka Kafka, B KOTOpbI ApyrMe MoAaynu CUCTEMBI

ny6nukytoT cBegeHns 06 N3MeHeHUAX CBOUMX 06 bEKTOB.

e YuntbiBaet TPpaH3akKUMOHHbIE CeCCUn (I'IpOBO}J,VIT d)MKCGuMD N3MEHEHUI TOSTbKO HA MOMEHT

yCnewHoro 3asepLlieHna TpaH33KLI,VII/I).
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e [lo3BonseTr BbINONHATL onepauun  3anncmn B B,D, rpynnamm  Aand HaCTpOIZKI/I

npon3BoaAnNTENIbHOCTU NOTOKA 3arnucu.

e OTtnpaensieT MeTpukn Prometheus o ckopoct o06paboTkn, pasmepax 6atuen wu

ANNTENbHOCTUN onepauni.
o [Ipepoctaenset gRPC-API ons cnegyowmx OCHOBHbIX CLIEHAPUEB:

—  MOWUCK M3MEHEHWIA CyLLHOCTEN NO unbTpam (MMs TUMa CyLLHOCTU, UAEHTUUKaTop
o6bekTa, BpEMEHHOWN AnanasoH);
— nonyyYyeHue MHdopMaumm 0 TpaH3akumsx no cnucky ID, BKroYasa cBa3aHHbIE C HAMK

CYLLIHOCTW.

o XpaHuT gaHHble B Phoenix HBase.

4.10. NMporpaMMHbIA KOMNOHEHT «KOMNOHeHT o6ecrneyeHus
MUrpauum gaHHbIX»

MporpaMMHbIfi KOMMOHEHT «KOMMNOHEHT obecnevyeHns MUrpaunm AaHHbIX» npeacTaBnsiet
cobon Habop cepBMCOB 1 BUBNNOTEK, NO3BONAIOLLMX B YHUPULMPOBAHHOM BUAE U3 BUTPUH HOpMa-
NM30BaHHbIX faHHbIX UICTOPUYECKUX CUCTEM HACTPOUTL M OCYLLIECTBUTL NEPEHOC AaHHbIX B LieNeBble

B[] HoBOW cucTeMbI.
CocTaB NporpaMmMHOro KOMMNOHEHTa:
e ps-migration-base;
e ps-migration-data-router;

e ps-migration-export-metadata.

4.10.1. bubnuoTteka ps-migration-base

Bubnnoteka ps-migration-base npeacrasnaet cobon 6asoByto 6GubnNnoTeky, npegHasHa-
YEeHHYI0 AN peanusauun Wwni3a (poytepa) UHTerpaumm Mexagy cCMCcTeMON HOPManu3oBaHHbIX BUT-

PpWH AaHHbIX AICTOPUHECKNUX CUCTEM U LIeNEBbIMA 6aszamu OaHHbIX HOBOW CUCTEMBI.

OcHoBHaga 3agadva 6ubnuotekn — npegoctaenaTe 6a3oBble MexaHM3Mbl AN NOAyYeHus
AaHHbIX 0 murpaumn n3 Kafka, obpabartbiBaTb NX B COOTBETCTBUN C OU3HEC-NOMMKON KOHKPETHbIX

TMNOB AaHHbIX U OTNPaBNATb pe3ynbTaTtbl 06paboTkmn obpaTtHo B Kafka.

Tarke 6ubnuoteka npeacrtaenset cobon 6asoByto GubnmoTeky, cogepxallyto 6asoBble

MexaHu3mbl paboTbl cepBMCOB ps-migration-data-router n ps-migration-export-metadata.
OcHoBHas norvka paboThbl:

o Bxogswmin notok: uteHune coobuleHnn u3 ykasbiBaemoro Kafka tonuka gns Bxogsiwmx

COOOLLIEHU.
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e Oo0paboTtka: pecepmanusauus Protobuf-cooblueHnin, BbI30B cneununyHbIX AN Tuna

AaHHbIX 06paboTynkoB (paspabaTbiBaeTCcs AN KOHKPETHBIX MOTOKOB AAHHbLIX HE3AaBMCUMO).

e lcxogdawmin noTok: OTnpaBKa pe3yrnbTaToB B Kafka Tonuk ans pe3ynbToB OJ1A KOHKPETHOIo

NOTOKa AaHHbIX.

o [1ns obmeHa ncnonbayetcs protobuf.

4.10.2. CepBuc ps-migration-data-router

Cepsuc ps-migration-data-router npeactaBnsieT cobon cepBuC MapLipyTU3aumm SaHHbIX
ANsi CUCTEMbI MUTPaLUM AaHHBIX U3 HOPMANM30BaHHbIX BUTPUH AaHHbLIX UCTOPUYECKMX CUCTEM B

Lenesble 6a3bl JaHHbIX HOBOW CUCTEMBI.

CepBuc obecrneyvBaeT aBTOMaTU3aLMIO U OPKECTpaLMIO Mpouecca MUrpauumn AaHHbIX

Mexay cuctemamu, obecrnevmBasi HaaeXHOCTb, NMPMOPUTM3ALIMIO U TPACCUPOBKY onepaumi.
KntoueBble BO3MOXHOCTU U KOHLIEMLINN:
e (OO0paboTka cooOLLEHNIA:

— yuTaeT cooblleHus n3 exogawmx tonmkos Kafka;

— ynpaensieT npuoputetamm o6paboTkm (ecnu B NPUOPUTETHOM TOMMKE MOSBMSAOTCS
CcoO00LeHNs, OH CTaBUT Ha Nay3y perynspHoro notpebutens n HadmHaeT obpaboTky
NPUOPUTETHBIX, NOCIE YEro, KaK TONMbKO NPUOPUTETHBIN TOMKWK onycTeeT, obpaboTka

perynsipHbix coobLleHnn BO306HOBNAETCS).
e Jlornka o6paboTkm murpauuu:

— npoBepka gybnukartos: nepea obpaboTkon nposepsaeTcsa 6aza meTagaHHbIX 4N Npo-
nycka y>ke MUrpupoBaHHbIX AAHHbIX UM OAHHbBIX C U3BECTHbIM Pe3ynbTaToM;

— TMnouck cepBuca: 4epe3 noble-registry-service onpenensitoTca UeneBble Ccep-
BUCbI/Oa3bl AaHHbIX;

— obecneyeHne LuenocTHocT: obecnednBaeTca TpaH3aKUMOHHAs LefTOCTHOCTb U3Me-

HEeHUN.

e OTnpaBka pe3ynbTaToB: nocne 06paboTku coobLeHus pesynbTar (ycnex, owmbka, Nponyck)

OTNpaBnseTCcsa B UCXOOALLNIA TOMKK.

4.10.3. CepBuc ps-migration-export-metadata

Cepsuc ps-migration-export-metadata npeacrasnsieT cobon cepBuc Ansa ynpasneHust me-

TagaHHbIMU 3KCNopTa AnAa CUCTEMbI MUTpalnn OaHHbIX.
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o710 cepBuUC-peecTp Ond oTcrexXmBaHna MetTagaHHbIX SKCnopTa. OH nossonsiet XPaHUTb U

00OHOBNATL MHOPMALNIO O TOM, Kakne gaHHble (protoType, kndld) 6binm skcnopTnpoBaHbl UNu Cesi-

3aHbl C KOHKPETHBLIM NPOLECCOM C COXPaHEHWEM UCTOPUU U3MEHEHMUI (BPEMEHHble MeTKM). ABns-

eTcsl BcromoraTerbHbIM CEPBMCOM ANt OCHOBHOIO CcepBuca Murpauum ps-migration-data-router.

4.11. MporpaMMHbIN KOMMNOHEHT «PpPOHTEHA ANA BeO-KnneHTa»

MporpamMMHbIN KOMMOHEHT «PpoHTeH Ans Beb-knueHTa» npeactasnseT cobon gpenm-

BOPK ANd co3fgaHus Be6-npumnoXKeHnn, No3BonsAoLWmMiA BECTU YHUPULMPOBaHHYIO pa3paboTKy dhopm

N KITMEHTCKOW NOrMKKn ans Beb-uHTepdenca KOHEYHOro nonb3oBaTens B COBOKYMHOCTU C CEPBEPHOM

yacTblo pOHTEHAA B €4MHON KOHLeNnuun, onupatoLwencs Ha xml gns pasmeTtkn dopm n GraphQL

Kak eauHbI cnocob paboTbl ¢ AaHHBIMY NNaTOPMbI.

OcCHOBHbIE MPMHUMILI NOCTPOEHUS pelleHnn Ha 6a3e dppenmdopka:

e Java oTBeyaeT 3a Noruky Ha CTOpoHe cepBepa.

e React npegoctaBnsieT Habop Ul-komnoHeHToB (naHenwu, nporpecc-6apbl, Tabnuubl 1 T.4.) C

ncnonb3oBaHneM SCSS/Bootstrap Ha cTopoHe knueHTa (NpunoxeHue B Opaysepe).

o XML MCNonb3yeTCA Kak D,eKJ'IapaTI/IBHbIIZ A3bIK AnA OnnCaHua CTPYKTYpbl CTpaHUL U npaB

Aoctyna, nossongwwmi paspabatbiBaTh crioxHble Ul 6e3 rnybokoro norpyxeHus B

CTaHAapTHblIe Be6G-TexHOnormm n py4YHOro HanncaHus CprHTeH}J,-J'IOFI/IKI/I.

CoctaB dperimBopka:

e CepBepHas 4acTb COAEPXKUT CrieayHoLLme OCHOBHbIE BrOKM:

REST API ans B3anMoaencTBus ¢ KITMEHTOM;

KoHdurypaums v napcuHr XML;

MVC naTTepH ans poytuHra n oo6paboTku 3anpocos;

Mopgynb 6e3onacHocTn 1 asTopusaumm (onupatominca Ha API authz-server).

Anpo cepeepHon YacTn hpenmBopka: obecneunBaeT MHTEpNpeTaUno MogeNn gaH-
HbIX, BbINOSTHAET FOrMKY NPUIOXEHWIA, YIPaBSET XN3HEHHbLIM LMKITOM Ul-KOMMNOHEH-

TOB 1 B3aUMOAENCTBYET C AaHHbIMU. ABASIETCA OCHOBHOW CUCTEMBI.

e KrnuneHTckas YyacTb COAepXXUT crieayroLime OCHOBHblE Broku:

Apnpo knueHTckon Yactu (React-kOMMNOHEHTHI).

Bnok aMHamuyeckon pernctpanms KOMMNOHEHTOB, KOTOPbIV MO3BOMSET UCNONb30BaTh
n peHgepuTb UI-KOMMNOHEHTBI NO nMeHu 13 KoHdurypauum (XML 6akeHae);
TunoBble KOMMNOHEHTLI Nonb3oBaTensckoro nHtepdgenca (Input, Select, Checkbox,
Slider, DatePicker u 1.4.), BugxeTbl (AdvancedTable, Calendar, Chart, List, Card u
T.4.), anemeHTbl hopmmpoBaHusa cTpykTypbl Ul (Page, Sidebar, Header, Breadcrumb,

Footer, PanelRegion n 1.4.);
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— Twunoson Habop paboTbl C COCTOAHMEM: AaHHble Moaenen (popmbl, Tabnuupl), BU-
AXeToB (narmHaums, unbTpbl), MOAANbHbIX OKOH, MONanos 1 T.M.

— bnok pabotkl ¢ API, obecneunBarowwnin NogaepXKKy aCMHXPOHHOW paboTbl C cepBep-
HOM CTOPOHOW (PPOHTEHAA CUCTEMDI;

— bnok pabotbl ¢ gencteusimu (actions);

— PasnuyHble BCcnomoratenbHble YHKUUKN (MapcuHr hopMaToB AaHHbIX, K3LWMpOBa-

Hue, obpaboTka ownboK, ropayne KnaBuwm 1 T1.4.).

MporpamMMHLIN KOMMNOHEHT NpegHa3HadeH st ObicTpon paspaboTkm KOpnopaTUBHbLIX BED-
NPUINOXEHUI, TAEe BaXKHA CNOXHAsA Norvka B3anMo4encTBmSA C AaHHbIMU U BanvMaauusi, HO HET BO3-
MOXHOCTW nucaTb MHOro «wabnoHHoro» poHTeHa-koaa. PperiMBopk GepeT Ha cebsi reHepaumio

Ul Ha ocHoBe Java-mogenen n XML-koHpurypauuin.
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5. OnucaHme pyHKUMOHANBLHOCTU NPOrpaMMHOro KoMmnJsiekca

«DyHKUMK cOopa, XpaHeHUs1, aHanu3a u Bu3yanusauum

OaHHbIX»

I'IporpaMMHbuZ KoMMnJiekc «CDyHKLl,I/II/l 060pa, XpaHeHud, aHannsa n sBusyanmsaumn aaHHbIX>»

no3BOJ1AE€T CO34aTb KOprnopaTtnBHoe XpaHunuiuie aaHHbIX, C aBTOMAaTU4E€CKUM MoJiy4eHNEM U 0o0HOB-

JleHnem MHCpOpMaLlMM, OYUCTKON U OObeANHEHNEM OaHHbLIX U3 pa3nnyHbIX CUCTEM — UCTOYHUKOB

NMHOpMaLMK, NOCTPOEHMS BUTPUH AAHHbLIX, chopmMupoBaTth crnon ans 6usHec-nonb3oBaTtenen no

KIoYeBbIM MeTpMKaM nyTeM ooOpMMPOBaHUS ONEPaTUBHbIX, aHANUTUYECKUX, PerfiaMeHTUPOBaHHbIX

N rpadonHecKnX OTHETOB C BO3MOXHOCTbLIO MX PACChISKM 1 NyGnMKaLmMm Bo BHELLHUX pecypcax.

I'IporpaMMHbuZ KoMnJiekc <<CDyHKL|,I/II/1 c6opa, XpaHeHudA, aHanmsa n sBudyanmsaumn aaHHbIX>»

oGecneunBaeT BbINONHEHNE CNeayLWnX BO3MOXHOCTEN:

1)

2)

3)

4)

5)
6)

7
8)

9)

WHTEerpaums M UMMopT: MOMyYeHUe [AaHHbIX W3 CUCTEM-UCTOYHUKOB, 6a3 AaHHbIX
(SQL/NoSQL) v BHewHux nctoyHunkos Yyepes API, ETL-MHCTpYMEHTHI;

npeobpasoBaHne u XpaHeHe AaHHbIX: hOpMMPOBaHME BUTPUH AaHHbIX HA OCHOBE npe-
o6pa3oBaHUA MHOTOMNETHUX OaHHbIX, MOMYYEHHbIX U3 CUCTEM-UCTOYHUKOB. XpaHeHue
AaHHbIX B OPraHM30BaHHOM MaccvBe OaHHbIX, B €4MHOM annapaTtHO-NporpaMMHOM KOM-
nnekce;

KOHCTPYKTOP MHGOpMaunoHHbIX naHenen (Polymatica Dashboards) — self-service uH-
CTPYMEHT AN HACTPOMKM U BU3yanu3auum MHopmMaumm no KnoveBbiM B1u3Hec-meTpu-
KaM opraHu3aummn B KpacMBOM U NOHATHOM ANsi BOCNPUSITUS Nonb3oBaTenst BUAE;
In-Memory aHanuTuka: Bbicokasi CKOpoCTb paboTbl Ha BonbLUMX 0O6beMax AaHHbIX B pe-
anbHOM BPEMEHWU;

paboTa C MHOroMepHbLIMM MaccnMBamMun JaHHbIX, nogaepxka Big Data;

oTt4eTbl no 3anpocy (Ad hoc) B pexxume self-service: paboTa ¢ gaHHbIMK 63 SQL-3anpo-
COB;

BCTpoeHHble moaynu Data Mining: knactepusaunst u accoumaTtmBHbIE NpaBuna;
dhopmupoBaHue pernameHTUPoBaHHbLIX (POPM OTYETOB U IKCMOPT UX B pasnnyHble dop-
maTbl (xIsx, pdf, docx n gp.). Pacceinka pernaMmeHTMpoBaHHbIX OTYETOB MO pPacnmMcaHuio
nonb3oBaTensm CUCTeEMbI,

dhopmbl BBOAA MHGOPMaLMmn aAnga opraHMsauumn cbopa Nnpom3BofibHON MHAOPMAaLUK C He-

OorpaHM4YeHHOoro Kpyra y4acTtHUKOB;

10) gocTyn 1 ynpaBneHue: MHOTOYpPOBHEBAs CUCTEMA NpaB AOCTyNa.

I'IporpaMMHbuZ KOMMJ1eKC «CDyHKLI,VII/I c6opa, XpaHeHnA, aHarnn3a n susyanm3aumn gaHHbIX>»

COCTOUT N3 NporpamMmmMmHbIX KOMIMOHEHTOB:

1)

MMMNopT U npeo6pasoBaHV|e OaHHbIX;
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2)
3)
4)
5)
6)
7
8)
9)

BPT. XpaHunuuie;

WHCTPYMEHT MHOromepHoro aHanusa Bl (OLAP-ananus) (Polymatica Analytics);
KOHCTPYKTOP MHdopMaumoHHbIX naHenen (Polymatica Dashboards);

cbop 1 KoHconNMaaunsa NPoM3BOIIbHON MHAOPMALK;

dopmmpoBaHme pernameHTMPOBaHHOW OTYETHOCTY;

MaccoBas pacchbifika OTYETOB;

pacnpegeneHHoe BbINOMIHEHNE perflaMeHTUPOBaHHbIX OTYETOB;

chopMUpOBaHME YHMBEPCANBHOIO OTYETA;

10) npegocTaBneHne gaHHbIX BHELLUHUM CUCTEMAaM;

11) 6a30BbI HaboOp aHaANUTUYECKMX OTYETOB O (PMHAHCOBOM COCTOSIHUM pPerroHa (MyHULM-

nanbHoro o6pa3oBaHunsl) Ha OCHOBE AaHHbIX NpoaykToB cemercTBa ALK ¢ npumeHeHnem

WHCTPYMEHTa MHOromepHoro aHanusa (Bl);

12) 0a30BbIN Ha6op aHalIMTU4ECKNX OTHETOB O KOHTpaKTHOIZ OeATernbHOCTUN permoHa Ha ocC-

HOBE [aHHbIX NPOAOYKTOB cemeuncTea AU,K C NnpuMeHeHnemMm NHCTPpyMeHTa MHOIToMepHOro

aHanusa (Bl);

13) ©a30BbIN Ha6op aHalIMTU4ECKNX OTHETOB AJ1A MOHUTOPUHra xXoaa peanmsaumn perno-

HallbHbIX MPOEKTOB cy6be|<Ta Poccuinckon dDe,u,epau,MM C NpMMeHeHnemMm MHCTPpyMeHTa

MHoromepHoro aHanusa (Bl).

5.1. TllporpaMMHbIN KOMMNOHEHT «AMNOPT U NnpeobpasoBaHne
AaHHbIX>»

MporpamMmMHbIN KOMMNOHEHT «MNOpT 1 NpeobpasoBaHme AaHHbIX» obecneynBaeT cneayto-

Lyt PYHKLMOHAMNBbHOCTb!

BbinonHeHne HaCTpoeK And nMmnopTta (VI3BJ'Ie‘-IeHVI$I) OaHHbIX N3 NCTOYHUKOB.

BbinonHeHne un3BNevYeHNs pOaHHbIX B COOTBETCTBUN C HaCTpOI7IKaMI/I (B TOM 4ucne

aBToOMaTn4eCknm B COOTBETCTBUN C 3adaHHbIM pacnvlcaHmeM).

Mcnonb3oBaHne rpadumyeckoro umHTepdenca ans paspaboTku U HaAcTPOWKM npoueayp

nMnopTa u npeobpasoBaHnsl AaHHbIX.

MpocMoTp pe3ynbTaToB MMMNOpTa U NpeobpasoBaHns AaHHbIX.

ﬂonyqume AaHHbIX NoCpencTBOM:

— obmeHa cdarnamu;
— Beb-cepBUCOB;

— hcnonb3oBaHUA NPAMbIX 3aMpoCcoB K 0asam OaHHbIX.

MMnopT gaHHbIX N3 CTPYKTYPUPOBaAHHbLIX (hannoB nepevmcrneHHbIx opmartos: xls/xlsx, xml,

csv, txt, json.
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e BbinonHeHne onepauuin No NnpeobpasoBaHNO NCXOAHbLIX AaHHbIX U (POPMUPOBAHUIO BUTPUH

AaHHbIX B aHaNMMNTU4eCKOM XpaHunuLie:

— M3BfleYEeHME OaHHbIX U3 UCTOYHMKA;
— 0TOOp HYXHbIX CTONOLIOB M3 MMEIOLLLErOCH MHOXECTBA;

— HacTpoKKa nopsigka BbiBoga CTonbLos;

— nepenmeHoBaHne CToNOLOB;

— CcO34aHue HOBbLIX BbIYUCIIIEMbIX CTONOLIOB;

— 0bbeguHeHne cTonobuos;

— obbeguHeHne pa3nUYHbIX MICTOYHUKOB AaHHbIX (KOHCTPYKLMK join, union);

— dunbTpaums OaHHbIX;

— COPTMPOBKA OaHHbIX;

—  TPynnNUPOBKa AaHHbIX;

— o0bpaboTka gaHHbIX Tabnuubl C NOMOLbLIO Npoueayp Ha NoboM nogaepKMBaeMom

cpenon ucrnonHeHust TpaHcdopmauum a3bike (java, javascript, sql u np.).

e [IpoTOKONMPOBaHME BbLINOSTHAEMbIX ONepaunin MMNopTa U 3arpy3kn gaHHbIX C puKkcaumen
AaHHbIX:
— HasBaHue onepaumv NOCTYNNEeHUA AaHHbIX, B TOM YUCIE UCTOYHUK OAHHbIX;
— pesynbTaT BbINOMHEHUS (B NpoLEecce MCMNOMHEHUS, 3aBepLUEHO YCMELLHO, 3aBep-
LLEHO C owmnbkon);
—  WHopmaumsi 06 owmnbke, B Criyvae 3aBepLUEHNS C OLLNGBKON;

— [JaTta n BpeMsa Ha4varna n OKOH4YaHuA.

5.2. [MporpaMMHbIX KOMMNOHEHT «BPT.XpaHunuwe»
MporpamMmmHbIN KOMNOHEHT «BPT. XpaHunuwe» obecneumBaeT crneayrowime QyHKLMO-
HanbHbIE BO3MO)XHOCTU:

o (ObecneveHue aBTOMaTU3NPOBAHHOIO NOCTYNNEHNA AOaHHbIX K3 pPa3fmiMdHbIX WUCTOYHUKOB

WMHpopMaLmK, BKNOYaa NpoayKTbl NuHenkn ALIK.

° OpraHVISaLI,I/Iﬂ XpaHeHnA OaHHbIX B aHalIMTU4eCKOM XpaHunuiie, BKnw4yasa MHOroneTtHue

AaHHblE.

o OyHKUMOHAmNbHbLIN  OMAOK  ynpaBneHus  OOBLEKTHOM  MOAENbK  MPUMIOXKEHUS U
cneumanm3npoBaHHble HacTpoeYHble (PyHKLMOHanbHble 6ok ana obecneyeHns paboTsbl C

06BbEKTHBIMU Mogenamu npunoxeHun (KoHdurypatop 06 bEeKTOB NPUMOXKEHUN).
e  DyHKUMOHaNbHbIN 60K aAMUHUCTPUPOBaHKS obecnevmBaeT cnegyowmne BO3MOXHOCTU:

— YnpaBneHue y4yeTHbIMU 3anucsiMmn nonb3oBaTenen — co3aaHue, UsMeHeHue, yaane-

Hue, GroKMpOBKa.
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— HacTtponka ponesoro goctyna — HasHayeHue nosib3oBaTenaMm:

— paspelleHuin Ha BbINOSTHEHUE QOYHKLWIA;

- OrpaHI/I‘-IeHVIVI AocCTyna K AaHHbIM.

- AyTeHTVI(*)I/IKaLI,VIFI n aBTopmn3auuA nonb3oBarenen no NTOr'MHY 1 Napornto.

— [Mogpepxka ycrnoeun 6e3onacHOCTM Naponen:

— XpaHeHue naponei B 3alnMpoBaHHOM BUAE;
—  HacTpolika npaBuI NPOBEPKY;
— ycTaHOBKa CPOKOB AeWCTBUS;

— NpoBepKa KonnyecTtBa Heyaa4dHbIX NOMbITOK BBOAA.

— Ayaut — aBTOMaTuyeckasl pukcauma OencTBUIN, BbINOSHAEMbIX NOSfib3oBaTENAMMU B
cucTeme.

— HacTtpoika cTpykTyp pybpukaTtopa Ansi nonb3oBaTenemn.

— ABTOMaTU4YeCcKoe BbIMOMHEHME CEepPBEPHbIX 3adaHnn (CUCTEMHbIX 3agad) no 3agaH-
HOMY rpacuky. XpaHeHune nHgpopmaumm o npasunax Ux BbliMOMHEHUS.

— CepBuC HOTUMKaUUN — hOpMUPOBAHUE M OTNPaBKa MHPOPMALIMOHHbBIX COOBLLEHMI

nonb3oBaTendam, NX XpaHeHune 1 0T06pa>i<eH|/|e.

Hwnxe nepe4uncrieHbl OCHOBHbIE beHKLl,I/IOHaJ'IbeIe BO3MOXHOCTU beHKLI,I/IOHaJ'IbHOFO

6noka KoHcurypaTopa 06bEKTOB NPUOXKEHWIA:

BenoeHne o0OBEKTHbIX MOOENEN NPUIOXEHMA W OaHHbIX obecneudnBaeT gobaBneHue,
N3MEHEHME, yOaneHne U HacTPOWMKU CTPYKTYp OOBLEKTOB NPUNOXeHWUst (KOHdurypaumi),
TaKMX Kak, HanpuMep, CNpaBOYHWKW, [OOKYMEHTbl, peecTpbl. [lpu 3TOM ynpaenexHue

obbeKkTaMm AaHHbIX ocyLlecTBnAeTcA 4epes Nosib30BaTENbCKUN MHTep(bel‘;IC.

KoHdpurypatop siBNSieTcs MHCTPYMEHTOM ANl MPOEKTUPOBAHUS CUCTEM C OObekTamu
NPUINOXEHWN B peanbHOM BpeMeHu, 6e3 npuBneYeHnst paspaboTymKkoB, U NpegHasHayeH kak
ANS nonb3oBaTtenen, Tak U AN aAMUHUCTPATOPOB (aHanMTUKOB). AOMWHUCTPAaTOPbI
CUCTEMbI (aHanUTWKWN) NPOEKTUPYIOT M HacTpauBaloT OOBLEKTbl MPUMOXEHUS CUCTEMBbI, a
nonb3oBatenn paboTawT C AaHHbIMUM HaCTPOEHHbIX OOBLEKTOB MPUIIOXEHUSI CUCTEMBI.
Pa3spaboTunku MoryT ObITb NpMBMEYEHb! ANS peLleHnss peakmMx 1 YacTHbIX 3afdadv, KoTopble
HEBO3MOXXHO BbIMOMHUTE C MOMOLLbD METOAOB W CpeacTB (byHKLUMOHanbHoro 6roka

KoHdpurypatopa.

N3ameHeHus1, BHECEHHbIE B OBGBEKTHYHO MOAENb NPUMOXKEHMS Yepe3 pyHKLMOHAaNbHbIN 610K

KoHdurypatop, oTpaxatotca B cucteme 6e3 nepesanycka cepsepa npunoxXeHust.

YnpaBneHutio noanexar OObekTbl, AN KOTOPbIX HEe NpPeayCMOTPEH XXM3HEHHbIA LMKI
(Hanpumep, CNpaBOYHUKM) M OOBLEKTbI, ANsl KOTOPbIX MNPeayCMOTPEH KMU3HEHHBIA LMKI

(Hanpumep, OKYMEHTbLI CO CTaTyCHOW MOAESbIO).
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e BepeHue OOBEKTHBIX mMoaenen I'Ipl/lJ'IO)KGHI/IVI M [OaHHbIX BKMKOYaeT crnegyrwune

BO3MO>XXHOCTU:

— CospgaHne obbekTa NpPUNoXeHust, BKNoYasa cos3gaHme onncanmst hopmbl pegakTmpo-
BaHWA 1 popMbl CNUCKa CO34aBaeMOro o6 bekTa NPUIOXEHWS.

— PepaktupoBaHune co3gaHHOro obbekTa NpunoXKeHus:.

— YpaneHue co3gaHHoro o6bekTa NpUnoXeHusl.

— 3arpyska mogenu gaHHbix 06bekTa NpUoXeHnst U3 danna.

— CoxpaHeHune Mogenu gaHHbIX B dhans.

— [JobaBneHue B N3bpaHHOe Moaenen AaHHbIX OObEKTOB MPUMOXKEHUS.

— CospgaHue konum Mmoaenn AaHHbIX 06BbEKTa NPUNOXKEHWS.

— [NocTtpoeHne ER-anarpammbl Mogenu aaHHbIX 0O6bekTa NPUNOXKeHUs.

— [MpocmoTp Tabnuubl 6a3bl 4aHHBIX MOOENW OAHHbIX 0ObEeKTa NPUIoXeHNsa (CBONCTB
Tabnuubl, KONOHOK Tabnuupbl, NHOEKCOB KONMOHOK Tabnuubl), BegeHne nonutmk RLS.

— Co3gaHne cTaTMyeckux NpeacTaBieHnn MOAENN JaHHbIX 00beKTa NPUNoXKEHUS.

— [MpocmoTp nCTOpUN N3MEHEHUIN MOAENWN OaHHbLIX OO BEKTHON MOAENWN NPUIOXEHMS.

— ABTOMaTU4eCKas reHepaumnst 4OKYMEHTaUUM — ONUCaAHUIA NOrMYeckon Moaenu, cra-
TYCHOW Moaenu, bopM peaakTMpoBaHusi, NpaBuIl Banugauum.

— CosgaHue n HacTpoKka cTaTyCHON Moaenu Anst 06 beKkTHON MOAENU NPUITOXKEHNS.

— YnpaBneHue AaHHbIMM OObEeKTa MPUIOXKEHMST OCYLLECTBISETCA Yepes3 Mnonb3oBa-
TENbCKUI NHTEpPdENC.

— BepeHune 3anucen ¢ gaHHbIMW BKNOYaeT cnepyrowme BO3MOXHOCTU:

- pobasneHve, pegaktupoBaHue, KoNMpoBaHue, yaaneHue 3anucemn;

—  MPOCMOTP UCTOPUM NBMEHEHUS 3anncu;

— BedeHue wabnoHa ans 3anucuy;

—  HanoXeHWe 3N1IEKTPOHHOM NoANMUCU ANS OAHOW UITM HECKOSbKUX 3anucen;
- W3MeHeHue cTaTyca 3anucy;

—  W3MEHEHME HECKONMbKMX BbIOpaHHLIX 3anvcen;

- 3arpyska AaHHbIx 13 dannos cpopmaTta XLS.

e lcnonb3oBaHune koHcTpykTopa REST APl — 6bicTpas paspabotka APl Ha ocHoBe HTTP

meToaoB 6e3 npuBneyeHns pa3paboTyUnKoB.

o BepeHne OMONMOTEKM CKPMMNTOB — cCO34aHWE, XpaHeHwe un obHoBreHne 6unbnuoTekun

CKpMNTOB AnA NpuMeHeHusa B OOBEKTHbIX mMogenax gaHHbIX.

e YnpaBneHue cueHapusamMu — aBTomaTnsaums OENCTBUIA CUCTEMbI C MOMOLLbIO NMPUMEHEHNS

PYHKLMOHaNbHbLIX GNTOKOB, BbINOMHSALLMX ONpeaeneHHble AeNCTBUS.

e YnpasrneHue MMNOPTOM M 3KCMOPTOM MOZeNen AaHHbIX — BbIrpy3ka Mmoaeneun B hannel zip-

apxuBa 1 3arpyska n3 atux drannos.

157



° YHpaBneHme PENO3INTOPUAMN — BE€AEHME KaTallora peno3nTopmeB (06HOBJ'IeHI/Il7I 0O BEKTHbIX

MOAENen faHHbIX) B BMAe hannoBon CUCTEMBI.
o CamopgmarHocTuka — XpaHeHue 1 3anyck NPOBEPOK OO BLEKTHBIX MOAENEN NPUITOXKEHWIA.

e BepeHve npou3BOACTBEHHOrO KaneHaapsi — HacTporka MHGOopMauuM O KONMYECTBe
pabounx, BbIXOAHbIX M NPa3AHUYHbIX AHEW, a Takke HopMe paboyero BpeMeHM 3a yKasaHHbIN
nepwvoa.

e YnpaBneHue noanucbiBAaeMbIMU AaHHbIMW — BEOEHME M HacTpoKKa mnpaBun NoanvcaHus
nonb3oBaTensMM 3K3eMMIsiPOB OOBbEKTa MPUINOXKEHNUS U UX BIIOXEHWI, a Takke npaBun
aBTOMAaTU4YeCKOWN NPOBEPKM Hanu4unst n sanuaHocTy 3l nonb3oBaTtenei noa ak3eMnnspamm

obbekTa npuUNoXxeHma n nx BroXXeHnAmMmm co CTOPOHbI CUCTEMBbI.

e YnpasneHune nMnopTom gaHHbIX 13 dannos opmarta XLS — HacTporka npasun u 3arpyska

OaHHbIX B 00BbEKTHbIE mMmogenu npvu'|0>|<eH|/||7|.

5.3. [porpaMMHbI#N KOMNOHEHT <MHCTPYMEHT MHOrOMepHOro
aHanun3a Bl (OLAP-ananu3) (Polymatica Analytics)»

[MporpamMMHbIN KOMNOHEHT «IHCTPYyMEHT MHoromepHoro aHanusa Bl (OLAP-ananus)

(Polymatica Analytics)» peanusyeT crnegyloLime BO3MOXHOCTU:

e lcnonb3oBaHWe AaHHbIX aHANMUTUYECKOro XpaHunumuia.
e Bbibop pasmepHocTen 1 akToB Ansi OTobpakeHns:

— npepocTtasneHne nepeyHa pasmepHocten n paktoB OLAP-ky6a;

— pobaBrieHne U UCKIIYEHNe pasmepHocTen 1 QaKkToB;

— BO3MOXHOCTb CO34aHusi AOMOSTHUTENbHbIX NOSb30BaTENbCKMX pa3MepHocTen (C Le-
Nblo KNnaccugukaumm unu rpynnmpoBkM 06BHEKTOB);

— eCTaHOBINEHME U U3MEHEHME NOopsiAKa PacnonoXeHNsa BblOpaHHbIX pa3MepHOCTEN U

haKTOB B KOMMOHKaX MUIu CTpoKax Asis oTobpaxeHus.
e CosgaHve BblMUCIUMbIX (DaKTOB.
e [1poCMOTP AaHHbIX CO cneayrLwnumMm BO3MOXHOCTSAMM:

— MNPOCMOTP AaHHbIX B BUAE Tabnuupl;

— obecneyeHre NpocMOTpa AaHHbIX B BUAE creayowmux guarpamm, pasmeLrlaemMbix Ha
aHanUTUYecKnx naHensx:

— TrucTorpammsl;

— Quarpammebl Ans BU3yanusaumm nepapxun,

— rpacuvku;

— Anarpammbl ¢ obnacTtsamu;

— TO4YeuYHble anarpamMmbl;
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— Kpyrosble anarpammel;

— CMeHa HanpaBneHusi pacyeTa (pakta B cBogHoM Tabnuue (no ropusoHTanm, no Bep-
TMKanm);

— €BA3b TabnnyHbIx OpM C Anarpammamu;

— nopgaepxka Drill-Down (BO3MOXHOCTb yriybneHms u3 arpermpoBaHHbIX 3HAYEHWI B
Gonee fgetanbHble YPOBHU AaHHbIX Ky6a);

— NpUMeHeHne UnbTpaLmm, rpynnuMpPoOBKU, COPTUPOBKM N CKPLITUS AaHHbIX;
CopTupoBka thakToB, BKIOYatoLLas:
— COPTUPOBKY AaHHbIX B TabnNM4HOM npeAcTaBneHnuy B Bo3pacTatoliemM unm yobisato-
LLeM NopsiaKe;
—  W3MEHeHVe HanpasreHnsi COPTUPOBKY;

— BO3MOXHOCTb OTMEHbI COPTUPOBKM.
dunbTpaums gaHHbIX, obecneynBatoLlas:
— dunbTpaumio B Tabnuuax n guarpammas;
— BO3MOXHOCTb OTMEHbI (bUnbTpaumu;
— nNpUMeHeHns punbTpoB No daktam B BUae oopmynol.

KoppekTpoBka AaHHbIX (M3MEHEHME 3Ha4YeHWUIA pa3MepHOCTEN NPY HaXoXAEHUN B AaHHbIX

owmnbok, 6e3 npekpalLeHs aHanuTuyeckom padboThl).
Bobirpyska npegcrtaeneHumin gaHHelx OLAP-ky6a:

— BbIFPy3Ka U coxpaHeHne TabnunyHbix AaHHbIX opmaTtax: XLS, CSV,

— BbIrpy3Ka u coxpaHeHue rpadunyecknx gaHHblX B BuAe pucyHka B popmate PNG.

HacTtpoika poctyna nonb3oBatefsien K MHOFOMEPHbIM OaHHbIM B COOTBETCTBUM C WX

NOJTIHOMO4YNAMU, BKIo4Haa:

— HacTpOWKy AOCTyna K MHOTOMEpPHbIM AaHHbIM NONb3oBaTento, rpynne nonb3oBarte-
newu;
— HacTponky npas goctyna kK OLAP-kyBy B yacTu BBeAeHWsi MOMHOro AOCTyna umnu
OrpaHvyeHnin K crieayoLwmm AaHHbIM:
—  OLAP-kyby;
—  pa3MepHOCTAM;

- haktam.
HacTpomnka crnegyroLmx ponen nonb3oBarens:

— AOMUHUCTPATOP — posib MOMb3oBaTesien, OCyLWEeCcTBAAIOWMX HACTPOUKY N agMUHN-
CTPUPOBaHME aHanUTUYecKnx naHenew, agMMHUCTPUMPOBAHME PONien nornb3oBaTe-

newu;
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— AHanuTuK — POoIib nonb3oBaTtenenu, ocywecTBnALWNX HaCTpOIZKy 1M NPpoOCMOTpP aHanun-

TUYECKUX NaHernemn.

5.4. TlporpaMMHbIN KOMNOHEHT «KOHCTpYKTOp
nHcpopmaumnoHHbIX naHenen (Polymatica Dashboards)»

MporpamMmmHbIN KOMNOHEHT «KoHCTpYKTOp MHdOpMaUnoHHbIX naHenen (Polymatica

Dashboards)» peanuayeT cnegytoLume BO3MOXHOCTMU:

¢ lcnonb3oBaHue AaHHbIX aHANUTUYECKOro XpaHunuLia.
o CosgaHune n HacTporka HabopoB AaHHbIX.

e CosgaHve 1 HacTpoWka B13yanusaumm gaHHbIX.

e Busyanusauusa gaHHbIX B BUAE:

— cTonb4yarton gnarpammbl;

NIMHENHON amMarpamMmel;

— InHenyaTon Anarpammbl;
— KpYroBoW gmnarpamMmmbl;

—  NayTWuHBbI;

— poO3bl BETPOB;

— OpeBOBUOHOW auarpammbl;
—  YMCIOBOro UHAMKATOPa;

— Tabnuubl;

— CcBOAHOW Tabnuupl;

—  SVG-kapThbl;

—  KapTUHKW/TEKCTa/CChINKN.
e laMeHeHMe LUBETOBOW raMmbl gawubopaa.
¢ lcnonb3oBaHue punbTpPoB N5 4aOOpPAOB UM BUOXKETOB.
¢ Hactpowka nepexogos mexay gawbopgamu.
e HacTtpoika Bknagkv gawbdopaos.
¢ Konunact ccbinkon Ha gawbopa.
o CoxpaHenue Bngxetos B hopmaTtax: XLSX, PNG, JPG u gpyrue.
¢ JlormposaHue gencTeuin nonb3oBaTens.

e Hactpowika goctyna nonb3oBaTenen unu rpynn nonb3oBaTenen K Bumpketam, gawbopaam,

oT4yeTaM.
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5.5. TlporpaMMHbIN KOMNOHEHT «COop M KOHCcoNuAaauus
NPOu3BOSIbHOMN UH(pOpMaLKN>»

MporpamMMHLIN KOMMNOHEHT NO3BOSIAET OpraHM3oBaTb cbop MHdopmMaunm n opmmupoBaTb

CBOAHbIE OTYEThI, @ TaKKe:

PeliaTb WMPOKMIA CNEKTp 3aday no c6opy NpousBonbHON MHOopMauum 6e3 npusnedYeHus

pa3paboT4nKOB.

dopmMumpoBaTb CBOAHbIE KOHCONUANPOBAHHbIE OTYETHI HA OCHOBE NOJSTyYEHHON MHGOPMaL UK
C HeorpaHW4YeHHOro Kpyra ydacTHUKoB npouecca (Hanpumep, MPBC, myHuuunanbHble
o6pasoBaHus, yupexaeHus).
Cokpaluatb nsgepXxkm n BpeMsi Ha c6op 1 KOHCONMAALMI0 OTYETHOCTH.

[MporpamMMHLIN KOMMOHEHT obGecneunBaeT crieayroLlyo OYHKUNMOHANbHOCTb:
HacTtporka akpaHHbix bopm ans cbopa nHdopmaumm nog pelaemyto 3agadvy 6es yyactuns

pa3paboTynka, BKNHYas:

— HacTpOWKy Mnonewn BBoAA PasfM4YHbIX TUMOB — PaCYETHbIX, YNCIIOBbIX, NTOrMYECKUX,
TEKCTOBbIX, C BLIOOPOM M3 CrpaBoYHUKA, B BUAE NMPUKPENneHHbIX daiinos, B BUAE
Tabnuu, gat, 06a3aTenbHbIX ANA 3anonHeHUs nonewn;

— HacTpouky dopMyIn Ansa pacyeTHbIX Nonewn.
BBoa nHdpopmauumn B HACTPOEHHYO 3KpaHHY hOpMYy Takmmm cnocobamu:

— PpYydYHOW BBOA,;
— Y4acTU4HOEe aBTOMAaTU4YECKOE 3arosfiHEHNE OAHHBbIMU U3 aHANUTUYECKOro XpaHunuua

(oenaetcsa no 3akasy nog KOHKpeTHble TpeboBaHua 3akasyunka).

dopmupoBaHMe OTYETOB (C BO3MOXHOCTbIO MeYyaTV U BbIrpy3kM B awnbl pasnmyHbIX
dopmaToB):
— No oTaenbHon hopme, 3anosIHEHHOM Ha AaTy OTAeSbHbIM Nofb3oBaTenem.

— CBOOHOro KOHCONMMAMPOBAHHOIO OTYETAa, KOTOprVI COOEepPXXNT CBOOHYHO Mchopmau,mo

Ha OCHOBE AaHHbIX, 3aMOJIHEHHbIX BCEMU MNOJ1b30BATENIAMN.

PasrpaHnyeHune npaB Ha BbINOMHEHME PYHKUMIA ANS pa3HbiX rpynn nonb3oBaTternen.

5.6. [MporpaMMHbIN KOMMNOHEHT «PopmMunpoBaHmne
pernamMeHTMPOBAHHOW OTYETHOCTU»

[MporpamMMHLIN KOMNOHEHT obecneynBaeT crieayoLmne BO3MOXHOCTU:

VMcnonb3oBaHne aHanmMTU4ECKOro XpaHunmwa gaHHbIX B Ka4eCTBe NCTOYHUKA OaHHbIX O5A

bOpMMPOBaHNS OTHYETOB.

CospnaHue, pefaktupoBaHue W yganeHue LabnoHOB OTYETOB M (HOpPM MpencTaBneHus

OTYETOB.

161



° KOHCprI/IpOBaHVIe (*)OpM npencrasrieHnd OT4eTOB C nMnpegocTtaBlieHnemM crenyrowmx

BO3MOXXHOCTEN NO Bu3yannsauunu:

— Bblbop nonen gna otobpaxeHus, B TOM YnUCrie Nnosen Cnmcka;

— Bblbop dopmaTta oTobpaxeHnss gaHHbIX (TEKCTOBbIV / YNCIIOBOW / OEHEXHbIN / Npo-
LEeHTHbIN / paTa / Bpems);

— npeacTaBfieHne AaHHbIX B TabnmyHOM BUAE;

— NpUMEHeHVe unbTpauun, rpynnmMpoBKN, COPTUPOBKM U MOABEAEHUSA NPOMEXYTOY-
HbIX UTOrOB;

— Bblbop hopmaTa BbIrpy3ku chopMMpPOBaHHbLIX (POPM OTHETOB B OANH 13 hopMaToB:
XLSX, DOCX, PDF, ODT, ODS.

e Hactpoika mecTta Bbl3oBa 0TYETHON HOPMbI:

—  u3 pybpukaTopa;
— 13 oopmbl Cnncka obbekTa AaHHbIX;

— 13 hopMbl pefaKkTUpoBaHNS 06bEKTa AaHHbIX.

e HacTpoiika AManoroBoro OkHa MNapamMeTpoB OTYeTa B pa3pese WCTOYHMKOB AaHHbIX,

BKI1IO4aoLwan:

—  BbIGOP UCTOYHMKA AaHHbIX;

— obecrneyeHne yCTaHOBNEHUS CBA3M NapameTPOB UCTOYHWUKOB AaHHbIX U AManorosoro
OKHa napamMeTpoB OTYeTa;

— onpefeneHue B AXanoroBoM OkKHe NapameTpoB BbiBOJa OTYETA;

— COXpaHeHMe 4acTo MUCMOoNb3yeMblX Nofb3oBaTeneM HabopoB NapameTpoB OTYeTa.
o ObecneyeHne opMMpoBaHMSA OTYETA MO 3anpocy Nonb3oBaTens:

— BbI30B OTYETHOW (POPMbI M3 PACMONOXKEHUS, YKa3aHHOro B HAacTponKkax MecTa Bbl-
30Ba;

— 3arnofnHeHne napamMeTPOB BbIMOMHEHWS OTYETa;

— yKa3aHue BO3MOXHOCTW NOSy4yeHns CHOPpMMPOBAHHOIO OT4EeTa Ha agpec dMeKTPOH-
HOW MOYTbl NOfb30oBaTENS;

— OoTnpaBka 3anpoca Ha (popMMpOoBaHME OTYETA Ha WCTIONHEHME.

5.7. TlporpammHbIn KOMNOHeHT «MaccoBas paccbinka
OoT4YeTOB»

MporpammHbIN KOMNOHEHT «MaccoBas paccbinka OTYETOBY» peanusyeT criefyloLlmne Bo3s-

MOXHOCTW:

e Hactponka 3agjaHuin Ha aBToOMaTMyeckoe opmMmupoBaHue oTyeToB. B HacTpomnke

YKa3blBaloTCA:
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— OTYeT, KoTopbIn TpebyeTca opMMpPoBaTh;

— dhopmat chopmmpyemoro danna otyeTa;

— 3HaveHus NapameTpoB OTYETa;

— cnocob guctpmbyumm otdeTa (MOXHO BbIOpaTbh HECKOSTbKO O4HOBPEMEHHO):
— COXpaHuTb B XpaHunuuwe Cncremsl;

— BbIFPY3nUTb B 3aJaHHY0 Narky;

— OTNpaBu1Tb Nony4aTeNsAM No ANEKTPOHHOW MOYTE;

— CINUNCOK I'IOJ'Iy‘-IaTeJ'IeIZ oT4yeTa no SﬂeKTpOHHOVI no4Te 4yepes nx Bbl60p:

— W3 0TAEenbHOro crpaBoYdHMKa nonyvartenen;
— 13 cnucka nonb3oBaTtenen Cuctemsi;

— B BuAe Cnncka 3MeKTpoHHbIX agpecoB;

- d)opmaT ANEKTPOHHOIo NCbMa C yKa3aHueM oTnpaBuTens, 3arofioBka U TeKCTa,
— ycnoBusa 3anyCka oTyeTa, onpegendroumne nepnoan4dHoCT 3anycka ot4yeTa, U Norb-

3oBartens CuctemMbl, OT UMEHN KOTOPOTro BhLINOMHAETCS 3adaHue.
e BbINnonHeHWe 3agaHnin B COOTBETCTBUN C 3a4aHHLIMW HACTPOMKaMW.

e Odukcaums pesynbTatoB (OpPMMPOBaAHMS OTYETOB B BUAE KypHana, B KOTOPOM

oTobOpaxalTcs XxapakTepUCTUKK npoLecca opMUPOBaHUA 1 OTMNPaBKK OTYeTa:

—  MMs OTYeTa;
—  uMAaeHTudmKaTop oT4eTa;

— HauMeHOBaHWe 3agaHus PoOPMUPOBAHUS OTHETA;
— [JaTa 1 Bpems co3gaHng OTYyeTa;

— [baTa 1 Bpems 3aBepLueHns OpMUPOBaHUS;

— CcocTosiHMEe hOpPMUPOBaHUS;

— COCTOSIHME OTNpPaBKu;

— coobueHne o6 oLunobkKe.

5.8. TlporpamMmmHbIn KOMNOHEHT «PacnpegeneHHoe
BbIMNOJIHEHNE perflaMeHTUPOBaHHbIX OTYETOB»

B yactn copmmpoBaHMa OTYETOB MPOrpamMMHbIN KOMNOHEHT obnagaet BO3MOXHOCTSAMU

annapaTtHoro n nporpaMmmMmHoro MaCLIJTa6VIDOBaHVIF| no Mmepe BO3pacTaHunA Harpysku, CBSI3aHHOW KakK
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C POCTOM 4mcria nornb3oBaTeNnen U KONMYEeCTBa O4HOBPEMEHHO BbINOMHAEMbIX MPOLECCOB, Tak U C
yBenuyeHnem obbema obpabdarbiBaeMorn nHdopmMaunn.

MaclwTabmpoBaHue 3akno4aeTcs B NOAKIIOYEHNM HOBbIX CEPBEPOB NpunoxexHun. Cep-
BEp OTYETOB NpeAHa3HayeH 418 aBTOMaTUYECKOro 1, Npu HeobxoanuMOCTH, py4HOro pacnpegerne-
HMSA Harpy3ku Mexay cepsepamm npunoxeHuin. OH NO3BONSET OCYLECTBATE MOHUTOPUHT U
ynpaBrieHne 3anyckoM OTYETOB Ha UCMOSHEHWE.

OcHoBHble OyHKLMN paboTbl cepBepa OTYETOB COCTOSIT B CreAyoLEM:

e HacTtpamBaloTca CNMCOK U napameTpbl CEpPBEPOB MPUIIOXEHWUA, KOTOpble Y4acTBYHOT B

paboTe cepBepa OTYETOB.

e AKTMBHOCTb CEPBEPOB MPUIOXKEHUA OTPaXaeTCs B 3KPaHHOM opMme, 4epes3 KOTOpYHo

MOXHO:

— HabnogaTb COCTOSIHME CepBEpOB;

— ynpaenaTb cepBepamu (OCTaHaBNUBATL UM BO30OHOBMSATL X paboTy).

o OoOpabaTtbiBaeTca eguHasn ovyepedb 3a4aHuKM, OTYEThlI B KOTOPYHO NMOCTYNAKT NPU LWTATHOM

3anycke OTYETOB MOMb30BaTENAMM.
e 3agaHnsa Ha 06paboTKy OTYETOB BbIAAKTCS HA HAMMEHee 3arpyxeHHbI cepeep. Mpu aTom:

— 3arpyska onpefernseTtcs no KonmMyecTBy OTYETOB, BbINOSHAEMbIX HA CEpBEPE B TEKY-
LW MOMEHT BPEMEHMU;

— KONMMYecTBO OOHOBPEMEHHO obpabaTtbiBaeMblX OLHUM CEpPBEPOM OTYETOB Ornpene-
NSieTCS HaCTPOMKOM (Mo ymondaHuio — konudectsom LMY, BeigeneHHbix JVM (Java

virtual machine)).

e 3ajaHua BblgatoTcs C yyeToM rfpuopuTeTa — B MepByt0 odvepeab C 6Gornee BbICOKUM

NPYOPUTETOM.

e Ecnn cepBep oCTaHOBNEH nomnb3oBaTenemM, ero 3ajaHus nepefalTcs  Opyrum
OEeNCTBYIOLLMM cepBepam.

e Ouyepenb 3agaHui cepBepa OTYETOB OTpaXKaeTcsl B aKkpaHHOM ¢hopme. Yepes aty dopmy

MOXXHO:

— HabnioaaTb XapaKTepUCTUKN U COCTOSIHME OTYETOB B odepeau;
— yNpaBnsATb OTYETAMW — NPUOCTaAHaBNMBATL BbINONHEHWUE, MEHATb NPUOPUTET, Me-

HATb cepBep ﬂpVIﬂO)KGHVIVI, BO30OHOBNATL BbINOMIHEHNE, OTMEHSATL BbINOJTHEHME.

e [IpegycmoTpeHa BO3MOXHOCTb MOHWTOpPMHra nokasatenen paboTbl cepBepa OTYETOB
(onpeneneHHbIX XapakTepPUCTUK 3a eANHNLY BpeMeHK). TUNoBble NoKasaTenu:
— pasmep pesynbTUpyloLLero ganna;
— OTYeTOB BbINOSIHEHO;

— OTYeTOB C OLUNOKaMU;
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OTHEeTOB B o4epean.

o [InAa B3auMogencTBus BHELWHUX CUCTEM C cepBepOM oTHeToB nmeetcs API.

5.9. TporpaMMHbIN KOMNOHEHT «PopMUpOBaHME

YHUBepcanbHOro oTyeTa»

MporpaMMHbIi KOMNOHEHT «POPMMPOBAHNE YHMBEPCANBHOMO OTYETa» NMO3BONSIET BbIrPY-

aTb NOrMYEeCcKn CBA3aHHbIE AaHHbIe (HanpUMep, PEKBU3UTLI SM1EKTPOHHbLIX JOKYMEHTOB), NOMyYeH-

Hble N3 TPaH3aKLMOHHLIX cucteMm, B Tabnuuy dopmarta XLSX ¢ npegoctaBneHnem nonb3oBaTento

BO3MOXXHOCTN CAMOCTOATENbHO BbIOMPaTh COCTaB KOFIOHOK U (hUNbTPOB OTYeTa U3 NpPeaHaCTPOEH-

HbIX. [py 3TOM B OTYET BbIrpy)XatoTcsi AaHHble 6e3 AononHUTensHon o6paboTkn 1 pacyeToB.

[MporpamMMHLIN KOMMOHEHT obGecneunBaeT crieayroLyo OYHKLUMOHANbHOCTb:

e HacTtponka oTyerTa:

HaCTpOIZKa MeTadaHHbIX OT4eTa, onpeaenarwmnx CcoCtaB AOCTYMHbIX KOMOHOK U
CbI/IJ'IprOB, N NX COOTHOLLUEHNE C anVI6yTaMI/I Ta6J'IVILI, 0asbl AaAHHbIX;

onpepaerneHne B MeTagaHHbIX:

- Mepapxmn4ecKkoro Cnucka pasgenos/nogpas3nenoB/KONMIOHOK oTveTa C YKa3a-
HUeM nopsAagka nx cnegoBaHnA,

- anI/I6yTOB KaXK[OWN KONOHKM oT4eTa:

— Tabnuubl 6a3bl AaHHbIX, U3 KOTOPOW BepyTca AaHHbIE;

— nons Tabnuubl 6a3bl AaHHbIX, N3 KOTOPOK BepyTCsa AaHHbIE;

—  XapaKTepuUCTUK ChpaBOYHMKA, C KOTOPbIM CBSI3aHO MOSE;

—  Hanuuusa unm oTCcyTCTBMA UnbTPaLUmM No Nonto (B TOM YMcre BO3-
MOXEH BapuaHT, Korga nose He BbIBOOMTCA B OTYET, HO MO HEMY

BbINOSNHAETCA PUNbTpaums);

HaCTpoWnka MeTafaHHbIX Kak Yepes 3KpaHHYo opMy, Tak 1 Yepes MMnopT n3 darna
dopmaTa XLSX onpegeneHHon CTpyKTypbl;

HacTpoKKa aKpaHHbIX POPM CNPaBOYHUKOB AN1S 3a0aHMa UIbLTPOB.

e ®dopMUpOBaHKE OTYETa C BO3MOXKHOCTbIO:

BblOpaTb Nonsa Ansa punbTpaumu,;

yKasaTb B BblIOpaHHbIX MOMsIX 3HA4YEHUS PUNbTPOB;

BblOpaTb KONOHKM Ans oTobpaxeHus;

COXpPaHUTb YKa3aHHble BbllLe HACTPOWKN B BUAEe npodunen ong nocreayroLwero uc-
Nosib30BaHUS;

chopmmpoBatb oT4eT B XLSX cpopmaTe ¢ y4ETOM BbIOpaHHbIX KONOHOK M 3aaHHbIX

PUnNbTPOB.
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5.10. NMporpamMmmMHbIN KOMNOHEHT «lpegocTaBneHne AaHHbIX
BHELWHUM cUcTeMam»

MporpamMmMHLIN KOMMNOHEHT obGecneunBaeT criegyroLyo OYHKLUNMOHANbHOCTb:

° I'Iepep,aqa AaHHbIX BO BHELWWHNE CUCTEMbI NyTEM o6paLu,eH|/|9| BHELLUHEN CUCTEMBI HanpAamMmyro

k 6aze AaHHbIX aHaJIMTUYECKOro XpaHunuiia.

o [lepegayva gaHHbIX BO BHeLWHue cuctembl B popmate JSON nytem obpalleHns BHELLHEN

CUCTEMDbI K aHaNMMTU4EeCKOMY XPpaHUInLLY 4epes Be6-cepB|/|c.

5.11. MporpaMmmMHbIX KOMNOHEHT «ba3oBbIn Habop
aHanNMTU4YeCKUX oT4yeToB 0 PUHAHCOBOM COCTOSIHUM
pernoHa (MyHuumMnanbHoro o6pasoBaHusi) Ha OCHOBe
AaHHbIX npoaykToB cemencTBa ALK ¢ npumenennem

MHCTPYMEeHTa MHOroMmepHoro aHanusa (Bl)»

MporpamMHbI KOMNOHEHT «Bba3oBbIi HAGOP aHaNUTUYECKNX OTYETOB O (PMHAHCOBOM CO-
CTOSAHUM pernoHa (MyHuuunansHoro obpasoBaHusi) HA OCHOBE OaHHbIX NPoAYKTOB cemenctea ALK
C NPUMEHEHNEeM MHCTPYMEeHTa MHOroMmepHoro aHanuaa (Bl)» no3sonseT pewartb KOMMAMeKe 3agad
Mo aHanuay KIo4YeBbIX HanpaBrneHnn pnHaHCoBOM AeATenbHOCTN cybbekTa Poccuiickon deapepa-
unn (MyHMUMnansHoro obpasoBaHns) C NPUMEHEHMEM MHCTPYMEHTA MHOroMepHoro aHanum3aa (Bl)

N KOMIMNOHEHTAa NOCTPOEHNA perﬂaMeHTHOVI OTYETHOCTU 1 BKNIOYAET B cebs:

e [1atb OLAP-ky60B No HanpaBneHusM:

JoxoaHas vacTtb brogxeTa;

pacxogHas vacTb 6rogKeTa;

NCTOYHUKN (DMHaHCMPOBaHNa AepuumnTa;

rocyaapCrtBeHHbIe NporpaMmbl;

MEeXOI0KETHbIE TpaHCHepPThI;
e OT4YeTHOCTb MO MHOTrONETHUM AAaHHLIM MyHULMNANbHbIX 06pa3oBaHUN.
MporpamMMHLIN KOMMNOHEHT peanuayeT creayoLlme BO3MOXKHOCTU:

° (DOpMI/IpOBaHI/Ie OTYETHOCTU MO MHOFONIETHUM OaHHbIM MECTHbIX GLoaXeToB nocpeancTtesom

KOHCTPYKTOpa OTYETOB, B TOM YUCIIE NO TeMaTUKaMm:
1. Mo OCHOBHBLIM NoKa3aTensam AOXOAHOW YacTU MECTHbIX BH04KeTOB, BKNOYas:
— TPyNnNUPOBKY NnokasaTenen B paspese MyHuUuMnanbHbIXx obpa3oBaHui;
— AeTtanusaums nHdopmauuu no Bmgam LOXOA0B;
— BO3MOXHOCTb (hunbTpaumm n Beibopa aaTbl 0TOBpaxeHnsa nHpopmauuu;
— corocTaBsneHne AaHHbIX Mo NNaHoBbIM N (PaKTUYECKUM NokasaTensm;

— ConocTaBJieHne AaHHbIX 3a pa3Hble€ Nnepunoabl;
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N3MEeHeHNs K npeablayLlemMy nepuoay.
Mo OCHOBHbLIM MOKa3aTensiM PaCXoA4HOM YacTh MECTHbIX GHOKETOB, BKIOYas:

rPYNNMpOBKY NnokasaTtenei B pa3pese MyHULMNanbHbiXx 06pa3oBaHuii;
rPYnNnMpOBKY MO BUAaM pacxoios;

rPYNNMPOBKY NO OTpacnsiM;

BO3MOXXHOCTb (OUNbTpaLmMm 1 BbiGopa AaTbl 0TOOpaXKeHUs MHopMaLnK;
COMOCTaBMNEHNE AaHHbIX MO NNAHOBbLIM M (PaKTUYECKUM MoKa3aTensim;
COMOCTaBMNEHUE AaHHbIX 3a pa3Hble Nepuoabl;

M3MEeHEHNA K npeabliaywemy nepuoay.

e dopmupoBaHne OLAP-ky6oB NOCPeACTBOM WHCTpPyMEHTa MHOMOMEpPHOro aHanmsa c

TabnMyHbIM 1 rpacdryeckum oTobpakeHMeM No crneayrLwmnm HanpasneHUsIM:

1.
1.1.

JJoxoaHas yacTb brogxkeTa:

dopMupoBaHne CBOAHOM U AeTanbHON MHpopMaLun, O CTPYKTYpe U AUHaAMUKE UC-

NOoJIHeHNA 00X0O0B 3a nocsiegHne HeCKOJ1bKO NeT, BKIo4YaA AaHHbIE:

1.2.

O rpynnax un Bugax goxonos 6rooxera;
0 pacnpegeneHuun goxonoe 6iompketa no NALBG;
06 ncnonHeHnn No goxoaam B TeYeHMe roaa;

O CTPYKType 4OX0O0B B pa3pese rpynn/Bmaos/6ogxeTos/nepnoaos.

MNpegocTaBneHne pacyeTHbIX rnokasartenen CTPYKTypbl U AUHAMUKX UCMOSNTHEHUS J0-

X0[0B, BKMNOYag:

2.
2.1

NMPOLIEHT UCMONHEHNS;
HEWNCMNONHEHHbIN OCTaTOK;

NHGOopMaLMIo 06 N3MEHEHWUM K NpeablayLeMy nepuody B abCONOTHOM BblpaXKeHUn
Mo NNaHoOBOMY U (haKTU4YECKOMY 3HAYEHMIO;

TeMn pocTa;

TeMn NpupocTa;

Jonto B obLiem o6beme JOXOA0B;

[onto cobcTBEHHbIX 0X0A0B OromKeTa.

PacxopHas yacTtb OomkeTa:

dopmmpoBaHMe CBOAHOW U AeTarbHOW MHOPMaLUK O CTPYKTYpe U AUHAMUKE UC-

NOoNHEeHnA pacxonoB 3a nocrnegHmne HeCKONbKO NeT, BKNo4Yaa AaHHble:!

O HanpaBneHusix, oTpacnsx (pasgenax/nogpasgenax) u Buaax pacxofoB brooxeTa;
0 pacnpegeneHumn pacxogoe biogxeTta B paspese PBC;

06 UCNoNHeHM No pacxofam B TEYEHUE roaa;

O CTPYKTYpE pacxo4oB B pa3pese pasfenios/Bnaos/HanpaBneHnin/oogketos/nepmo-

J0B.
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2.2

npeD,OCTaBJ'IeHI/Ie pacHeTHbIX rnokasaTenen CTPYKTYpPbI 1 ANHAMUKN UCTIOJTHEHUA

pacxodoB., BKMNoYas:

3.
3.1

NPOLEHT UCMONMHEHNS;
HEeWCNOMNHEHHbIA OCTaTOK,;

nHopmaumio 06 nameHeHMn K npeapiaywemy nepnogy B abComntoTHOM BblpaXKeHUn
Mo NNaHOBOMY N (haKTUHECKOMY 3HAYEHMIO;

Temn pocTa;

TeMn NpupocTa;

[onto B obwem obbeme pacxodos;

OOIK0 pacxogoB Ha counanbHYHO cd)epy B 06wem obbeme pacxonos.

MexOtoaeTHble TpaHchepThl:

dopmupoBaHne CBOOHON U geTanbHON MHAOPMaLMM 00 NCMONTHEHUM NOJTYYEHHbIX U

nepefaHHbIX MeXOMKETHbIX TPaHCepPTOB NO pasfnYHbLIM YPOBHAM BlompkeTa, BKOYas AaHHbIE:

3.2

o dpopmax (gotaumm, cybenamm, cybseHummn, uHele MBT) n Bugax TpaHcdepTos, no-
NyYEHHbIX COOTBETCTBYIOLLMM OIO4KETOM, B TOM YMCIE C Y4ETOM UCTOYHMKA NonyYe-
Hna MBT;

0 chopmax 1 BMAax TpaHCchepToB, NepedaHHbIX N3 COOTBETCTBYIOLLEro OoaxeTa, B
TOM yucne B paspese nonyyvarenen MbT;

0 KOHKpeTHon chopme/Brnae TpaHcdepTa B paspese nosydarenen/oTnpaBuTenen;
00 MCNONHEHUN MEXOIOIKETHLIX TpaHCEPTOB B TEYEHME rOaa;

O CTPYKTYpe nony4YeHHbIx/nepenaHHbiXx MexOIoXKeTHbIX TpaHCepToB B paspese

dopm/Braos/6roaxeToB/NEPMOAOB.

MpegocTaBneHne pacyeTHbIX nokasartenen 06 NCNOMHEHUMN MONYYEHHbIX U nepe-

AaHHbIX MEXOI0KEeTHbIX TPAHCHEPTOB, BKIOYas:

4.
4.1.

NPOLEHT MCNOMNHEHUS;
OCTaTOK K NepeyncrieHuio;

nHdopmaumio 06 n3mMeHeHUn K npeablgyLlemy nepuody B abCoNOTHOM BblpaXeHUn
no NNaHOBOMY 1 (DaKTUYECKOMY 3HAYEHWIO;

TEMMN pocCTa;

TEMM NpupoCTa;

Aonto B o6em obbeme TpaHCHEPTOB;

HepacrnpeaeneHHbI OCTaToK.

FocynapcTBEHHbIE NPOrpamMmbl:

dopmupoBaHne CBOGHON U geTanbHOW MHdopMaumm o oMHaHCUMpoBaHuM rocygap-

CTBEHHbIX NMporpamMm, BKrno4vasa gaHHble:

O nepeyHe N CTPyKType rocyaapCrBeHHbIX NporpamMmm permoHa;
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4.2.

O pacnpegeneHum NporpaMmHbIX pacxogoB 6tomkeTta no otpacnam n NPBC;
06 UCNonNHeHMM NoO pacxo4am Ha peanusaumio rocyaapCTBEHHbIX NporpaMmm/noanpo-
rPamMm/OCHOBHbIX MEPONPUATUIA B TEYEHME roaa;

O CTPYKType nporpamMMHbIX pacxofoB B pa3spese nporpamm/otpacnein/IPBC.

lMpenocTaBneHne pacyeTHbIX NokasaTenen o OMHaAHCMPOBAHUKN rOCY4apCTBEHHbIX

nporpamm, BKroYasi:

5.
5.1.

MPOLIEHT UCMOSHEHUS;
HEUCMOSTHEHHbIN OCTaTOK,;

nHopmaumio 06 N3MEHEHMM K NpeablayLiemMy nepuogy B abCONOTHOM BblpaXXeHUM
No NnaHoOBOMY M haKTUYECKOMY UCMOSNTHEHWIO MPOEKTOB;

TEMMN poCTa;

TEMMN NpUpPOCTa;

Aonto B obliem o6beme pacxofoB Ha rocyaapCTBEHHbIE NPOrpamMmbl;

[0 NPorpaMMHbIX pacxofoB GroaxkeTa.

NcTouHmkn domHaHcmpoBaHusa geduumta bogkeTa:

dopmupoBaHne CBOOHON U geTanbHOW MHdopMaumm 06 ncnonHeHnn orogxeTa B

4acTn NCTOYHMKOB DMHAHCKUPOBaHWS Aedumumnta brompkeTa (MX NPUBMEYEHUS U NoraleHunst), BKIH-

Yyad AaHHble:

5.2.

O rpynnax (BHYTPEHHWE U BHELHWE) U BUAAX UCTOYHUKOB (PMHAHCUPOBAHNA Aedu-
umTa orogxeTa;

0 pacnpeaeneHnn NCTOMHUKOB hMHaHcnpoBaHus gedvunta 6ogpxketa no FANOOE;
06 MCnonHeHnn No UCTOYHMKaM (PMHaAHCUMpOBaHUA AeduumTta BrogxeTa B TeYeHne

roga;

MpepocTaBneHne pacyeTHbIX Nnokasaternen o6 ncnomnHeHun Grogketa B YacTu UC-

TOYHMKOB (PbMHaAHCUPOBaHMA aeduumnTa GlomkeTa, BKIOYas:

NPOLEHT UCNONHEHNS;
HEWUCMNOMHEHHbIN OCTATOK MO UCTOYHUKaAM (PUHAHCMPOBAHWS;

nHpopmaumio 06 nameHeHun K npegbiayLemy nepunogy B abContoTHOM BblpaKeHUn
No NaHoOBOMY U (PaKTU4ECKOMY UCMOMHEHUIO NPOEKTOB;

Temn pocTa;

Temn npupocra.

CamoctosTensHoe hopMmupoBaHme oTdeTa Ha OCHOBE AaHHbIX npegHacTpoeHHbix OLAP-

Ky6OB nocpeacTtBOM MHCTPyMEeHTa MHOroMepHOro aHarnmsa:

MHCTpYMEHT NO3BOSISET:

HaCTpanBaTb CaMOCTOATEJIbHO BHELUHUN BUA OTO6pa)KeHVIFI OaHHbIX C MOMOLLbIKO UH-

TepaKTUBHbIX Tabnuu, Avarpamm, rpaduKos;
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— HacTpauBaTb CaMOCTOATENbHO AOMOMHUTENbHbIE PacYeTHbIe NokasaTenu;
— 3apaBaTb YCNnoBus punbTpaunm AaHHbIX;
— BbIrpyxaTb oT4yeTbl B dopmat XLS;

— BbIrpyXaTb MHTEpaKTUBHbIE Anarpammel, rpadukn B PDF dhopmar.

5.12. NMporpaMMHbIN KOMMNOHEHT «ba3oBbIn Habop
aHaNUTU4YeCKUX OTYETOB O KOHTPAKTHOWN AeATEeNIbHOCTHU

permoHa Ha OCHOoB€e AaHHbLIX NPOAYKTOB cemenctea ALK c
npUMeHeHUueM MHCTPYMEeHTa MHoromepHoro aHanusa (Bl)»

MporpamMmHbIN KOMNOHEHT «ba3oBbIi HAOOP aHANUTUYECKUX OTYETOB O KOHTPAKTHOM Aes-
TENbHOCTWN PErnMoHa Ha OCHOBE AaHHbIX NpoaykToB cemenctaa ALIK ¢ npyMmeHeHnemM MHCTpyMeHTa
MHOromepHoro aHanusa (Bl)» nossonseT peluatb KOMNSIEKC 3a4ay No aHanuay pasmeLleHns rocy-
AapCTBEHHOro 3akasa cybbekta Poccunckon ®egepaumm (MyHuumnansHoro obpasoBaHus) ¢ npu-

MeHEeHNnemM MHCTpyMeHTa MHOroMepHOoro aHarnmsa (B|) N BKMNOYaeT B cebs:

o [latb OLAP-ky6oOB:

— CBOAHblE aHHbIE 3NEeKTPOHHbIX JOKYMEHTOB;

— [aHHble NnaHoB-rpadVKOB N 3aKyNOoK, B HAX BKIMOYEHHbIX;
— [aHHble KOHTPaKTOB M [JOrOBOPOB;

— [aHHble N3BEeLLEHUI;

— CBOAHble OaHHble ONA MOHUTOPUHIa xoga UCMOJIHEHNA MHOIOJTIETHUX KOHTPAKTOB.

e [lpegHacTpoeHHble MpUMepPbl aHanUTUYECKUX MNPEACTaBfeHM Ha [aHHbIX KyGoB Mo

HanpaBlieHNAM:

— MraHoBble 1 hakTuyeckme 06beMbl 3aKynok;

— MpoBefeHune 3aKyrnok ¢ AeTanu3aumer no cnocobam onpeaeneHns NocTaBLLUMKa Unu
NCNOMHUTENS U CTaansaM peanu3aumy,;

— CTPYKTypa 3aKkynok B paspese yCrnoBuin pasmellieHns 3akasa (aBaHc, obecneynTenn-
Hble Mepbl, yCTaHOBMEHHbIE TpeboBaHUs, NpeMMyLLeCTBa);

— CBefeHus O peanu3aumy 3aKyrnouvHbIX MPOLECCOB B OTHOLUEHMU COLMAanbHO 3Hauu-
MbIX OO BEKTOB (Hanpumep, B paMkax rocygapCTBEHHOW NPorpaMMbl, HaLMOHarbHbIX
NPOEKTOB);

— CTaTWUCTMKa M UHAMKVKa 3aKMYEHUS Y UCNOMNHEHNST KOHTPAKTOB;

— 9KOHOMUSA BIOAXETHBIX CPeaCTB,;

— KOHTPaKTbl C pernoHanbHbIMU NOCTaBLLMKaMU;

— KOHTpakTbl ¢ npuenedyennem CMIM/COHKO;

—  MOHUTOPUHI MHOTOJTIETHUX KOHTPAKTOB.
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5.13. MNMporpaMmmMHbIN KOMMNOHEHT «ba3oBbIn Habop
aHaNUTU4YeCKUX oT4eTOB ASIA MOHUTOPUHra xoaa
peanusauumn permoHarnbHbIX MPOEKTOB CyObeKkTa
Poccuinckon Pepgepaumm ¢ npuMeHeHUeM MHCTPYMEHTa
MHoromepHoro aHanu3sa (Bl)»

[MporpamMmMHbIN KOMNOHEHT «basoBbii HABOPp aHANUTUYECKMX OTYETOB Af19 MOHUTOPUHTa
Xo4a peanusaunm permoHanbHbIX NPOeKkToB cybbekTa Poccurickon degepauum ¢ npUMMeEHEHNEM
WHCTPYMEeHTa MHoromepHoro aHanusa (Bl)» npegHasHaveH Ans (oopMupoBaHUSA OTYETOB MO HaLu-
OHanbHbIM NpoekTam. [ns npuMmeHeHns MoayNs HeOOGXOAMMbI AaHHble, COAepXaLunecs B Noacu-

creme «BeaeHusi n CNoNHeHns pernoHanbHbIX NpoekToBy cuctembl ALIK-MNMnaHnposaHme (ABTO-

MaTu3alyui [JIaHUPOBAHUA 6IOI[)KeTa pPEruoHa (MVHI/IHI/IHaJ'IBHOFO O6D330BaHI/I5{) — AIIK-ITiranupo-

BAHUE).
lMporpamMmMHLIN KOMNOHEHT «ba3oBbii HAOOP aHANUTUYECKMX OTYETOB Af19 MOHUTOPUHTa
Xo4a peanusaunmn permoHanbHbIX NPoekToB cybbekTa Poccuiickon degepauum ¢ NpUMMEHEHNEM

WMHCTPYMEHTa MHOromepHoro aHanusa (Bl)» Bkntovaet B ceba 3 OLAP-kyba no HanpaBneHusm:

e MrlaH MeponpusaTUIA U ero UCMOSTHEHWE;
e LerneBble nokasatenu;
e CBOAHbIE JA@HHbIE MO NPOEKTaM.

Mo gaHHbIM OLAP-ky60B NnocpeacTBOM MHCTPYMEHTA MHOrOMEPHOrO aHanmaa ¢ Tabnuy-
HbIM 1 rpadpnyecknm oTobpaxeHmem MOXHO chOpMUPOBaTL criegyowmne NnpeacTaBneHns:

1. lMnaH meponpusaTUin U ero UCNOSTHEHNE:

1.1. dopmupoBaHMe CBOOHOM M AeTanbHOM MHAOpMauUnm 06 NCMONMHEHUN PerMoHanb-

HbIX MPOEKTOB MO cobbITMAM npoeKkTa B Te4eHne TeKyllero roga, Bkrno4vasa AaHHble:

O NnriaHe MepPOonpUSTUIA MO peanuaauun permMoHarnbHOro NPoeKTa;

— 006 1UcnonHeHnn nnaHa MeponpusTUMA Mo peanu3aummn perMoHanbHOro NPoekKTa;
— 06 UCMONHUTENSIX KOHTPOSIbHON TOYKY;

—  MHdpopmaLmMmn 0 cobbITUM 1 CTATyCe UCMIONHEHWNSI KOHTPOSTbHON TOYKY;

— 00 ypOBHE KOHTPONS U PUCKE UCTMONMHEHMSI KOHTPONBHOM TOYKMN.

1.2. [lpepocTtaBneHne pacyeTHbIX nokasartenen o6 NCNONHEHWM NaHa MepPONPUATUA

pernoHanbHbIX MPOEKTOB, BKI1HO4YanA:

—  KONMU4YecTBO AHEN NPOCPOUKM;

—  KONMYECTBO AHEeN 00 MMaHOBOro CPoKa.

171


https://bft.ru/solutions/products/gosfinansy/atsk-planirovanie/
https://bft.ru/solutions/products/gosfinansy/atsk-planirovanie/
https://bft.ru/solutions/products/gosfinansy/atsk-planirovanie/

1.3. TabnnyHoe n rpadmyeckoe npencTaBneHne CBEAEHNN 0 NPOCPOYEHHbLIX KOHTPOSb-
HbIX TOYKaxX MO UCMONHUTENSAM.
2. LleneBble nokasaTenu:
2.1. dopmmpoBaHMe CBOAHOW N AeTanbHON MHOPMaLMM 06 NCNONTHEHUW PEernoHarb-
HbIX MPOEKTOB MO LieneBbIM NoKa3aTensM B TEKYLLEM roay, BKNoYas gaHHbIE:
- uenw;
— rokasaTernu Luernu n XxapakTepucTuUK/M UX UCNOMHEHUS, B T.4.
- 6a3oBoe 3HayeHue;
- ueneBoe 3Ha4YeHue,;
— NfaHOBOE 3HAYeHNE;
- (hbakTnyeckoe 3HayeHue.
2.2. TpepocTaBneHue pacyeTHbIX NokasaTenen 06 UCMOMHEHUN NNAHOB MO LeneBbIM
nokasaTtensiMm perMoHarnbHbIX NPOEKTOB, BKMOYas:
—  OTKINOHEHUS OT LieNneBoro 3HavyeHus (abcontoTHoe, OTHOCUTENBHOE);
— OTKINOHeHUs oT 6a30BOro 3HayYeHnsa (abcontuTHOE, OTHOCUTENBHOE);
—  MPOUEHT OOCTUXKEHMS.
3.  CBoaHble JaHHble NO NpoeKTaMm:
3.1. dopmupoBaHue CBOOHOM U AeTanbHON nHdopMaunm o MHaHCMPOBaHUN Permo-
HanbHbIX NMPOEKTOB B TEYEHME TEKYLLEro roga, BKIoYas AaHHbIe:
— O CTPYKType pervoHarnbHbIX MPOEKTOB (HauMoHanbHbIn/enepanbHbin/pernoHans-
HbIN);
— 00 ncnonHeHnn No pacxo4am Ha peanuaaumto perMoHasnbHbIX NPOEKTOB;

— 0 pesynbTaTe NpoekTa;

3.2. [lpepocTtaBneHne pacyeTHbIX NokasaTenen 0 PUHAHCUPOBAHUN PErMOHarnbHbIX NPO-
€KTOB, BKIOYas:
—  MPOUEHT NCMNONMHEHUS;
—  HEWCMNOJSTHEHHbIN OCTATOK;
— ponto B 0bwem obbeme pacxogoB Ha pernoHanbHble NPOEKTh;
3.3. dopmupoBaHMe CBOAHON 1 AeTanbHON nHdopmauun o6 NCTOYHUKax oMHaHCUMpoBa-
HWUS1 permoHarbHbIX MPOEKTOB B TEKYLLEM roy W CreayLwmx Tpex neT, BKYasa AaHHbIe:
— 06 UCTOYHUKE (hrHaHCUPOBaAHUS PErMOHaNbHOIo NPOEKTA;
— 0 pesynbTaTe NPoeKTa;
— nnaH Ha 2 roaa;

— nnaH Ha 3 roaa;
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3.4. npeﬂ,OCTaBHeHI/Ie pacHeTHbIX rnokasatenen o (*)VIHaHCI/lpOBaHI/IVI pPernoHasibHbIX npo-
€KTOB, BKIHo4asa:

— TNPOUEHT UCNOJTHEHUA;
—  HEWCNOSHEHHbIN OCTaTOK;

— ponto B 0bwem obbeme pacxogoB Ha pernMoHanbHbIe NPOEKTHI;
3.5. dopmupoBaHMe CBOAHON 1 AeTanbHOW nHdopmauun o6 y4actmm BeaoMCTB B pea-
nM3aumm permoHanbHbIX MPOEKTOB B TEKYLLEM rody W CreayoLwmx Tpex NeT, BKYasa AaHHbIe:
— 06 UCTOYHUKE hnHaHCUPOBAHUST PErMOHANbHOIo NPOEKTA;
3.6. [llpepocTtaBneHne pacyeTHbIX NokasaTenen o GUHAHCUPOBAHUKN PerMoHasbHbIX NPO-
€KTOB, BKIOYas:
—  MPOUEHT UCMOJTHEHMS;
— HEeWUCNoSTHEHHbI OCTaTOK;
— ponto B 006uwem obbeme pacxogoB Ha perMoHanbHbIe NPOEKTHI;
3.7. dopmmpoBaHme cBOAHOWM MHOpMaLMK, 00 NCMIONTHEHUN PErMOHarbHbIX NMPOEKTOB B
TEKyLLIEM rogy, BKIOYas OaHHbIE:
— 0 (PMHAHCUPOBAHUN PErMOHANBHOIO NPOEKTa;
— O KONMYeCTBE KOHTPOSIbHbLIX TOYEK (MaHOBOM U DaKTUYECKOM);
— 0 KOnu4yecTBe LieneBbIxX Nnokasartenen (NnaHoBOM U (hakTuyeckom);
3.8. TpepocTtaBneHne pacyeTHbIX NokasaTenen 0 PUHAHCUPOBAHUN PErMOHarnbHbIX NPO-
€KTOB, BKIOYas:
—  No oMHaAHCMPOBAHWIO:
—  MNPOUEHT UCMOMHEHNS;
—  HEeWCMNOSIHEHHbIA OCTaTOK;
— MO KOHTPOJSIbHbLIM TOYKaM:
—  MPOLEHT UCMNOSHEHWS;
—  HEWCNOSTHEHHbIV OCTaToK,;
— MO0 ueneBbIM NokasaTtensm:

— NPOUEeHT UCMNOJTIHEHUA;

—  HEWUCNOJIHEHHBbIN OCTaTOK.
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. TexHn4eckoe onncaHue nnatopmbl

6.1. OO6wasa nHcpopmauus
BO®T.Mnatdopma — 3TO pOCCUNCKMIA NPOAYKT:
NmeeT 3-3BeHHYI0 apxutekTypy (web-knneHT, cepsep, 6a3a gaHHbIX).
cybO:

— PostgreSQL;

— GreenPlum v gpyrue.
Bpokepbl coobluennn ActiveMQ, Kafka.
MporpammHo-nounckoeble cuctemol ElasticSearch n OpenSearch.
MmeeT BbICOKYIO COBMECTUMOCTb:

—  cepBep NMpUNoXeHnn MOXeT OblTb pa3BepHyT Ha Linux nnn Windows;
— WEB-unHTepderic paboTtaeT Ha Bcex nonynspHbix 6paysepax n OC;

— yHuBepcanbHbli REST APl ons goctyna K gaHHbIM.

Mo3BonseT co3ngaBaTb MOAENM OOBLEKTOB AaHHbIX, NeYaTHbIX CbOpM, BU3yaribHbIX d)OpM,

rmaBHOIroO MEHK NpuUNoXeHmA, HaCcTpoek n np.
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6.2. ApxuTeKkTtypa nnatdopmbl

Ha pucyHke HUXe npeacTaBieH COCTaB apXUTEKTYPHbIX KOMMOHEHTOB NNaTgopmbl.

B®T.Mnatdpopma WEB CLIENT YCNOBHbIE 0603HAYEHHA
= MpHunagHee dopel 1 Norkka CobcTBeHHbIE BUONHOTERH
3
&
5
G BOT.Mnathopva CLIENT CORE
CTOpPOHHWE Opensource BHBNHoTexu
s Y
REACT
S A
s Y
KOTLIN
S A
' Ty

ECMA...JAVASCRIFT

REST OVER HTTPS

B T.Mnargopma SERVER

REST - KoHTponnepsl

spring security

MPHHNAAHEIE CEPBHCEI

B®T.Mnar¢opma - SERVER CORE

< JDBC
SQLDB

SPRING/SPRING BOOT

- S
e ™
KOTLIN
- oy
e ™

JOK
- oy

PucyHok 2 — CxemMa cocTaBa U CBsi3ell apXUTEKTYPHbIX KOMNOHeHTOB «B®T.Mnatdopmbi»
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B Tabnuue Hwxe npeacTtaBneHo OnMcaHne N HasHavyeHne apXUTEKTYPHbIX KOMNOHEHTOB «BOT.MnaTtdopmbi».

Ta6bnuua 2 — OnucaHue U Ha3HaYeHMe apXUTEKTYPHbIX KOMNOHeHTOB «B®T.Mnatdopmbi»

CLIENT CORE

mMoaynen yHKUNOHaNbHOCTb Ha CTOPOHE
KnneHTa.

HaumeHoBaHue Kom- PacwudpoBka HasHavyeHune/OnucaHune
NOHEeHTa
1 | B®T.Mnatdopma YpoBeHb BEG-KIMEHTA. ObecneyeHne B3aMOAEACTBISA C:
WEB CLIENT * MHTEPHET-Opay3epom;
e CEPBEPHbIM YPOBHEM MNaTOpPMbl.
bubnnoteku paspabotok «bPT.MnaTtdopma» onsa Beb-knNneHTa
1.1 | CLIENT SECURITY | ®unbTp 6e30nacHoCTU BEG-KNMEHTA. O6ecneveHune ayTeHTUUKaLUM 1 aBTopusaLmm.
YcraHaBnueaet Ha HT TP-3anpocbkl KOHTEKCT 6e30MacHOCTM B COOTBET-
CTBUM C HACTpOMKamMun poNeBoro AocTyna Ansi Nnepeaayn Ha cepBepHbIi
YPOBEHb.
1.2 anK‘nap‘HHe q)OpMH MO,D,eﬂb MHTequel‘/"(:a nonb3oBarTens. OnucaHune BU3yarlbHbIX (bOpM, C KOTOpPbIMK B3a|/|MO,D,el‘/’|CTByeT Nnonb30-
W noruka BaTellb.
e dopma pefakTMpoBaHus.
e dopma cnucka.
e [MaHenb unbTpaumm.
1.3 | B®T.Mnatcopma O6Lwan (sapoBas) ANs BCeX NpUKNaaHbIX JTornka oToGpaxeHust BU3yarbHbIX KOMNOHEHTOB.

Jlornka cBsi3n 06bEKTOB AaHHbIX NMPUIOXEHUS U BU3yaribHbIX KOMMO-
HEHTOB, NO3BONSAOLLASN:

oToGpaxaTb Nony4yaemble C cepBepa AaHHble Ha BU3yanbHbIX (hopMaXx;
nepeaaBaTb BBOAMMbIE MONb30BATENEM AaHHbIE C KITMEHTCKOro
YPOBHSI Ha CepBEPHbIN.

A3bIKK NPOrpaMMMpoBaHUS




HaunmeHoBaHue Kom- PacwundpoBka HasHavyeHne/OnucaHune
NOHeHTa
1.4 | KOTLIN CraTnyecky TUNM3NPOBaHHbIA, OBBEKTHO- PaspaboTka kak aapoBblIx, Tak U NPUKNagHbIX MOAyen ocyLecTBns-
OPUEHTUPOBAHHBIN A3bIK MPOrpaMMupoBa- etca Ha Kotlin, koTopbin TpaHcnnpyeTcsa B JavaScript 4na ncnosHeHus
HUS. B cpeae bpaysepa.
Bepcua 1.8.22.
2 | BOT.Mnatdopma CepBepHbI ypoBEHb ObecneyeHne B3anMoaencTBus C:
SERVER e 0a30M JaHHbIX;
® KITMEHTCKUM YPOBHEM MNaTtdopMmsbl.
Bubnunotekun paspaboTtok «bPT.MnaTtdopma» ana cepsepa NpUNoXeHUn
2.1 | REST-KoHTponnepb | Beb-cepsuchl, oTBevatolve 3a obmeH faH- | [pegocTtasneHne A0CTyNa K JaHHbIM BHELLHUM CUCTeMaM.
HbIMK o npotokony HTTP/HTTPS.
2.2 anKﬂa,ﬂ.HHe cep- CepBVICbI, peannsyrwine npuknagHyro no-
BUCHI TMKY MPUIOXEHUS.
2.3 | BOT.Mnatdopma O6Lwas (sgpoBas) ANnsa Bcex NpuKNnagHbIX Moaynen yHKUMOHaNb-
SERVER CORE HOCTb Ha CTOPOHe cepBepa.
#A3blkn nporpammupoBaHus 6GubnuoTek Ana cepeepa NpUNoXeHUm
2.4 | JAVA Cratnyecku TMNM3NPOBaHHbLIN, 0OBbEKTHO- Pa3paboTka kak 54poBbIX, Tak U NPUKNaAHbIX MOAYnen ocyLecTBns-
OPVMEHTUPOBAHHbIV A3bIK NPOrpaMMMpoBa- eTcq Ha Java.
HUS. Bepcua 17.
25| KOTLIN CraTnyecky TUNM3NPOBaHHbIA, OBBEKTHO- PaspaboTka kak agpoBbIX, Tak U NPUKNagHbIX MOAyen ocyLecTBns-

OPUEHTUPOBAHHbIV A3bIK NPOrpaMMMpoBa-
HUS.

eTca Ha Kotlin.
Bepcus 1.8.22.
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HaunmeHoBaHue Kom- PacwundpoBka HasHavyeHne/OnucaHune
NOHEHTa

26| PYTHON OnHamnyeckun TMnManpyemblin, 06 bekTHO- Pa3paboTka KOMMNOHEHTOB UCKYCCTBEHHOIrO MHTENNEKTa OCyLLEeCTBSA-
OPWEHTMPOBAHHBIN A3bIK MPOrpaMmMmMpoBa- eTcsa Ha Python.
HUS. Bepcusa 3.11.

3 |SQLDB Database/Ba3a faHHbIX. XpaHeHne AaHHbIX.

4 |JDBC MpoTokon. MNpoTokon obmeHa faHHbIMU Mexay B[] n «BdT.Mnatdopma»

SERVER.
5 | REST OVER HTTPS | lMpoTokon. MpoTokon obmeHa aaHHbIMU Mexay «BPT.Mnatdpopma» SERVER u

«B®T.Mnatdopma» WEB CLIENT.
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7. JInct uameHeHnun

Pa3pen

OnucaHue 3MeHeHun

3.24. MHOrogyHKLNOHanNbHbIN
KOMMOHEHT Ansa paboTsl ¢ Tab-
NNYHBIMN OaHHBIMU

BoamoxHoCTb nepeonpegenntb genctene «CHATb BbloeneHne
CO BCEeX 3anucemn».

3.8.10. BegeHune HacTpoeYHbIX
napameTpoB

PeannsoBaHa BO3MOXXHOCTb U3MEHATb 3HAYEHNSA HaCTpPOEYHbIX
napameTpoB, OOCTYMNHbIX TONMbKO aMUHUCTPATOpPYy, NOfib30OBa-
TENAM C pPONAMU, OTIIMYHbIMU OT A,D,MVIHVICTpaTOpa n Cynep
nonb3oBartens.

3.24. MHOrogyHKUNOHanbHbIN
KOMMOHEHT Ansa paboTsl ¢ Tab-
NNYHBIMN OaHHBbIMU

YTO4HeHMe, 4TO MpWU nepeTackMBaHWM KONOHOK HEeT rpynnu-
POBKM.

3.2.7. YnpaBneHusi penosnTo-
puem

AKTyanusauusi BO3MOXHOCTM YyOaneHus HeakTUBHbIX naT-
Yyen/cHenwoToB.

3.2.1.5.8. Bbirpyska 3anuceu
OOGBEKTOB MPUNOXKEHNS

[o6aBneHo onncaHne KOHTPOIS KonmMyecTBa 3KCNOPTUPYEMbIX
3anuncen.

3.2.1.5.1. lNepe4veHb gencraemm
C 3anucsamm

[o6GaeneHa BO3MOXHOCTb NMOMCKa Ha (dOpMe peaaKkTUPOBaHMS.

3.3.2. KoHcTpyupoBaHue
CXeM 1 Mmoaeneun OaHHbIX bus-
Hec-npoueccoB

B cnncok nonen gobasneHo «JlokanbHoe»

3.8.13.1. Hactponka wuHTEp-
denca cuctemsl

[loGaBneHa BO3MOXXHOCTb MCMOSb30BaHUS BCTPOEHHbIX LIBETOB
nanuTpsbl.

3.2.4. KoHcTtpykTtop REST API

Bo3moxHOCTb BO3BpaTa AaHHbIX N3 CLleHapu4.

3.23. CepBUC 9NEKTPOHHOM
noanucu

No6asneHa BO3MOXHOCTb MPOCMOTPa peayrnbTarta NpoBepKu.

3.2.1.1.8. OnucaHue unb-
TPOB POPMbI CrMcka OOBLEKT-
HOM MOAENU AaHHbIX

«dunbTtp IAl»

3.8.2. ABTopu3aums Monb30-
Batenen

HepocTynHOCTb M3MeHeHWs AaHHbIX B Npodure nons3osaTens
npwu ldap.

3.8.10. BegeHne HacTpoeyHbIxX
napameTpoB

B03MOXXHOCTb MHOXECTBEHHOIO BblOOpa 3Ha4YeHM napameTpa
13 NOb30BaTENbCKOro CrpaBoOYHMKA.

3.8.8. Hactponka  cTpykTyp
pybpukaTopa ans nonb3osaTte-
newn

BO3MOXHOCTb 3amnomMuHaTb PEXWM OTOBPaXeHUs AaHHbIX B
HaBurartope.
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3.3.2. KoHcTpyupoBaHue
CXeM 1 Moaeneun aHHbIX bus-
Hec-npoueccoB

lNpoBepka Ha Hann4Me B NpoLecce LuMKna, KOTopbI BO3Bpalla-
eTcsa B w3 "N".

3.3.2. KoHcTpymnpoBaHue
CXeM 1 Moaeneun gaHHbIX 6ums-
Hec-npoueccoB

lMpoBepka Ha Hanuumne BHewHero nognpouecca (call activity),
ANsi KOTOPOro He onpeferneHbl ncxogsawmne NepeMeHHbIE.

3.2.1.1.2. OnucaHne mogenu
AaHHbIX 06 BbEKTa NPUNOXKEHNS

[o6asneH TN «XapakTepucTukm»

3.4.1. ¥YnpaeneHue Oun3Hec-
npoweccamm

B0O3MOXHOCTb BbINOMHATL NEPEKOMMNUMALMIO CKPUMNTOB, UCMOSb-
3yeMmbix B GU3Hec-npoLeccax.

3.2.8. Hactpoika CTpykTyp
pybGpukaTopa ansi nonb3oBaTe-
newn

BoamMoXHOCTb chopMMpoBaTb AOKYMEHTaLMIO MO pyopukaTopy.

3.9. MNporpaMMHbIA KOMMNOHEHT
«MawwnHounTaemble JOBEPEH-
HOCTU»

Bo3amoXXHOCTb onpenensitb, NOANUCHIBAET 3MEKTPOHHLIN [OKY-
MEHT PYKOBOAMTENb OpraHn3aumm unm Her.

[obaBneHa nNpoBepka Hanuunsi 3anofiHEHHOro anemeHTa «[lle-
penoBy» B (hainne oOBEPEHHOCTM.

3.4.4.1. YnpaBneHue ncnosHe-
HMeM npoLeccoB

Bo3MOXXHOCTb ykasblBaTb y3erl, C KOTOPOro Heo6XoaANMO NPous-
BOOWUTb MUrpaLMio, U HEOGXOANMOCTb OGHOBINEHWNSI KOHTEKCTHbIX
nepeMeHHbIX NpY NOAroTOBKE K MUrpaLmmn npowecca.

3.2.13.8. HacTtponka n xpaHe-
Hue Habopos aTpubyToB Ans
nepapxmyeckmx CnpaBoYHUKOB

[o6GaeneHa Hymepauuvs Onsi Nonen xapakTepUCTUKN.

3.2.1.1.10. OnucaHne npaBun
Banuaaumm OOBbEKTHOM MO-
Jenn gaHHbIX

[o6aBneHa BO3MOXXHOCTb C MOMOLLIbIO €4UHOro CKpunTa npouns-
BOAUTb BanuaaLuio U UCNOMNb30BaTh NOTOBbLIN TEKCT COObLLEHUS
00 owwunbke.

3.2.1.1.9. OnucaHne nevyaTHOWM
dopmbl

B03MOXHOCTb ynpaBnsiTb NOSNIOXXEHNEM KHOMkM «[lleyaTtb» Ha
dopme peagakTMpoBaHus.

3.3.1.1.2. Onucanne mopgenu
AaHHbIX 06beKkTa NPUNOXeHUs,

3.3.1.1.5. Onucanne dcopmbl
cnucka obbekTa NpUNoXeHus,
3.3.1.1.8. Onucanue unb-
TpoOB hopmbl cnncka OObEeKT-
HOM MOAENU AaHHbIX

Ho6asneH npusHak «CKpbITb onuun punbTpa» ana atpmbyTos,
KONMOHOK hopMbl cnuncka, hunbTpoB 06 beKTa NPUITOXEHMS.

3.3.8. CamoguarHocTuka

[loGaBneHa npoBepka Ha HanM4ne OTKIOYEHHbIX NPaBun B 06b-
€KTe NPUNOXKEHWS.

3.2.8. Hactponka CTpyKTyp
pybGpukaTopa ans nonb3oBaTe-
neu

Bo3moxHOCTb CcOo34aHUA KHOMOK B MEHK CUCTEMHbIX CrpaBOY-
HUKOB.
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3.4.2. KOHCTpynpoBaHue cxem
M Mopgenem [JaHHbIX OusHec-
npoueccoB

Bo3MOXHOCTbL BanugauMuM B Morb30BaTENbCKUX 3agadvax npo-
Lecca C nNomMmoLlbio CcLueHapus.

3.3.7. YnpaBneHue penosunto-
puem

B0o3MOXHOCTb aBTOMaTU3MPOBAHHOIO CO34aHWs naTya cpasy
nocne oOHoOBNEHUs1 CTeHAA.

3.3.6. YnpaBneHne nmMnopTom
N 3KCNOPTOM MOAENWN OAHHbIX

Mognepkka HacCTpourkK security _invoker ons npeacraBneHun B
Bepcusax PostgreSQL ot 15 1 Bbiwe, No3BonsoLWas y4mTbiBaTb
3awmTy Ha ypoBHe cTpok (RLS) npu BbIrpy3ke KoHdUrypauum n
UMNopTe KOHGUrypawumn.

3.3.9. BegeHue pernameHTOB
3EKTPOHHON NoanucuK

[lo6GaBneHo onucaHve nepeyHsi NPOBEPOK, BbIMOSHAEMbIX MPU
HamnoXXeHun Noanucu.

3.3.7. YnpaBneHue penosunto-
puem

[loGaeneHo onvcaHue pexnma natympoBaHmst « CHeNwoT o6b-
eKTay.
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