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AHHOTAUMUA

[OKyMeHT onucbiBaeT HazHayeHne, YHKLUUN 1 TEXHUYECKYIO apXUTEKTypy nnaTgopMbl
GbicTpon paspaboTkm — komnnekc nporpamm «bPT.Mnatpopmar», ganee — nnatdopma.
[oKymMeHT npegHasHayeH ans:

e paspaboTyMKOB NPUNOXEHMI Ha Ba3e nnaTdopMbl;
e CUCTEMHbIX N BU3HEC-aHANNTUKOB;

e Opyrux crneumanuctoB B cepe UT, ana koTopbix HeobxogmMmo obliee npencraBfieHne o

PYHKLMOHANBHOCTU U CTPYKTYpe NnaTgopMbl.
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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):

— CucTtembl 3reKTPOHHOro 4OKyMeHToobopoTa.

—  YyeTHble, drHaHcoBLIe 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 MUKPOCEPBUCHbLIX MPUIOXEHUIA.
C6op, xpaHeHne AaHHbIX 1 NOCTPOEHNE OTYETHOCTU.

"eonHOPMALIMOHHBbIE CEPBUCHI.

1.2.1. TMporpamMmmMmHbIN KoMnneKkc «ba3oBbI cocTaB nnartgopmbi»

MporpamMmmHbIi Komnaekc «5a3oBblit cOCcTaB NAAaTGOPMbI» COCTOUT U3 NPOTPAMMHbIX KOM-

noHeHTos, Tabauua 1.

Ta6bnuua 1 — MNepe4yeHb NporpamMmMHbIX KOMNOHEHTOB «Ba3oBbIi cocTaB nnatgopMbI»

Ne | MonHoe Ha3Ba- Cokpa- OnucaHue Cratyc
Hue npo- LeHHoe nporpamm-
rpammHoro Ha3BaHue HOro KOMNO-
KOMMNOHEHTA HeHTa

1 | AMunmcTpy- Anpo NHCTpymMeHT ANA yNpasneHns A0CTynom CtabuvnbHbIn
poBaHe nonb3oBarternen u ayauT 4eNCTBUN B CU-

cTeMe.

2 | Ynpasnenue KoHdpmry- MHCTpyMeHT anga noctpoeHust uHTepgen- | CTabunbHbin
06beKTHON Mo- | paTop coB 6e3 nporpamMmmMuMpoBaHus, 4na cosga-
nenbio  npumio- HWUS1 CMPaBOYHUKOB, JOKYMEHTOB (CO CTa-
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XeHuda 1 cneuun-

ann3npoBaH-
Hbl€ HaCTpoeY-

Hble KOMMO-
HEHThI ans
obecneyeHus

paboTtbl ¢ 00b-
€KTHbIMW Mofe-
NAMU NPUIIoXKe-
HUM _ (KoHdury-

TYCHOW MOZENbio) B KOH(pUrypaTope o6b-
€KTOB NPUNOXEHMNI.

VHCTpYMEHT ONns BeOeHUS OaHHbIX 00b-
€KTHbIX MoJenen NpuUnoXXeHun.

patop  0bbek-
TOB _ Mpunoxe-
Hun (OI)).
3 | OTyeTsl VHCTpYMEHT Ans co3gaHns OTYETHbIX CtabunbHbin
dopm ¢ nomoukto WwabnoHos Word n
Excel.
4 | Ysepomnenus MHCTpYMEHT Ang co3gaHus, XpaHeHus n CtabwvnbHbIn
oTobpaeHnst MHPOPMALIMOHHbIX CO06-
LLIeHMI ANsi NoNb3oBaTenen CUCTEMBI.
5 YnpaBneHuve BU3HeC- MHCTpYMEHT Ans HacTPOMKM N UCMONHe- CtabunbHbIN
ObusHec-npo- npo- HUsa GU3Hec-NpoueccoB, CMOAENNPOBaH-
Leccamu Leccbl HbIX B HOoTauun BPMN 2.0 ¢ nomoLbto Bu-
(BPM) 3yanbHOro pegakropa.
6 | Otyetsl  CTm- MHCTpYMEHT ANs co3daHus OTueTHbix | CTabnmbHbIA
Myncodt ¢OpM C NOMOLLbIO BU3YarnbHOTO KOHCTPYK-
Topa Ctumyncodr.
7 | Otyetnl BIRT MHCTpYMEHT [Ans  CcO3OaHus  OTHYETHbIX CTabunbHeIn
¢OpM C NOMOLLbIO BU3YaribHOTO KOHCTPYK-
Topa BIRT.
8 | Npeacrasne- BumkeTbl | VIHCTPYMEHT ANs NpeacTasnenms uHcop- | CTaOUIbHbI
HWe aHanutu- Mauun C MUCMNONb30BaHMEM BUOXKETOB Ha
YeCKMX AaHHbIX OCHOBaHWN CKOH(UIYPUPOBAHHOW MOgEeNu
AaHHbIX.
9 | MHOrodyHKLK- MHCTPyMeEHT ans oToBpakeHus nHgopma- | CTabnrbHbIn
OHaInbHbIA KOM- umn B ceTke aaHHbIXx AG Grid.
NOHEHT Ansa pa-
60TbI ¢ Tabnny-
HbIMW JaHHbIMU
10 | Umnopt __ pak- MHCTPYMEHT ANs BbiNOMHeHus uvnopta | CTa0WbHBIA
HbIX 13 hannos AaHHbIX U3 hannos pasHbiX POpMaToB.
11 | JlMueHsmposa- MHCTPYMeHT, nossonsieT orpaHuumsats | CTabWmbHbIA
HMe nnu 3anpeLatb PyHKUMOHAN NPUKNagHbIX
NPUNOXEHUI NULIEH3NIA.
MoxeT cyLiecTBoBaTb HECKOSIbKO 3K3EM-
NNAPOB MEHELKEPOB NULEH3UI Ha pa3HbIX
cepBepax MpPUIOXEHNA N KaXAbIN N3 HUX
MOXEeT reHepupoBaTb BanuaHble IULEH-
3uu.
12 | WuTerpaums MHCTPYMeHT, nossonsieT B low-code ctune | CTaOUNbHbIA
B3anmonem- HacTpamBaTb OOMEH COOBLLEHUAMM Yepes

Kafka n Kafka Connect.
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CTBUA _C _AOpV-
TMMU_MPUNoXe-
HUAMMU

C ero nomMoLLbt MOXHO onncaTb hopMaTbl
ANS BXOOSALWMX U UCXOOSLWMX COOOLLLEHWNN,
HacCTpOWTb B BU3yarnbHOM pefakTope cue-
Hapun o06paboTKN COOOLLEHWIA.

CTtabunbHbIN

13 | YnpasneHue UHCTpyMeHT gnsa  wuHTerpaumm  MOM
WHTerpauuen c (BPT.EHCWN) n KoHdurypaTopa.

MM

14 | MonHoTeKCTO- WVHCTPYMEHT, npeaHasHaueHHblii 4ns: CrabunbHbiii
BblW NOUCK - MONHOM UHAEKCALMMN CNIPABOYHUKOB;

-OHIalH MHAEKcaLun Npn BHECEHUN U3Me-
HEHUN;

- MoW1cKa MNo crnpaBOYHUKAM;

- Nnoucka no cogepxaHuno gannos B pac-
npocTtpaHeHHbIX dopmartax (PPT, XLS,
DOC, PDF u T.n.).

15 | CepBuC _ anek- MHCTpyMeHT anst 06paboTku 3anpocos ot | CTa0WUIbHbIA
TPOHHOW _ noA- KSTMEHTCKOro NPUoXeHnst Ha popmMmmnpoBa-
nMcu HWe 1 NPOBEPKY INEKTPOHHOM NoANUCHK ne-

peAaHHbIX OAHHbIX.

16 | MawmHoumnTae- NHCTpyMeHT ana cosaaHus, obpaboTku CTabunbHeIi
Mble [OBEpEH- XPaHEHMs1 3NEKTPOHHbIX MalUMHOYUTae-

HOCTHU MbIX [JOBEpeHHOCTEN, OGOPMNEHHLIX B
CTPYKTypupOBaHHOM dhopmMare.

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

AIIEKTPOHHbIX Hble Tab- | ob6bekTax npunoxerHus bOT.MnaTtdhopmel,
Tabnuy nmubl a Takke Ansi XpaHeHWs1 pacCUYUTaHHBIX Mo-
Kasatenen v npUMMeHeHnsa B AdanbHenLwnx
pacyeTax.

18 | KoHCTpyKTOp MHCTpyMeHT onsa co3gannsi, peaakTnposa- Texyonormqe-
neYyaTHbIX HUsI LWaBNoHOB NevaTHbIX hopM o6bekToB | CKWM NpeaBa-
dopm npunoxexuin BOT.Mnatdopmbil. pUTENbHBIN

npocMoTp

19 | O6paboTka MHCTPYMEHT ANs MaccoBol napannens- | CTabnrbHbii
fonblunX AaH- HoM 06paboTKM AaHHbIX B cpeae UCMorHe-

HbIX HUs Apache Spark: OT nogkmnyYeHns
BHELLUHMX WCTOMHWUKOB W rpaduyeckomn
cbopkn KOHBENEpPOB 3arpy3kun-TpaHcdop-
MaLMK-BbIFPY3KN 40 aBTOMaTUYEeCKoro 3a-
nycka 3TWX KOHBEWEPOB B YyNpaBnsieMblX
npoueccax.

20 | Mactep-naH- VHCTPYMEHT NS ynpasneHuns uamenHeHn- | CTa0WbHbIA
Hble AMU N BepcUsIMU 3anucenn o6bLEKTOB npu-

noxexusi, obecneyeHnss UCTOPUYHOCTU
AaHHbIX W €OWHCTBEHHOCTM akTyarbHOW
(aTanoHHoO) BEpPCUM.
21 | Jeaynnukaums MHCTPYMEHT Anst novcka sanuceit-ny6ner, | CTa0WbHbIA

aHanmsa n obpaboTku gybnupyowmx gaH-
HbIX MO 3apaHee 3agaHHbIM NpaBunam.
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22 | KayectBo paH- MHCTpyMeHT, obecneumsaroLLmii nposepky | CTabnmbHbIA

HbIX KayecTBa AaHHbIX — aCUHXPOHHbIN 3anyck
HaCTPOEHHbIX Nofb3oBaTesieM NPOBEPOK U
dopMupoBaHue oTyeTa KadecTBa.

23 | PegakTop ooky- MHCTPYMEHT NSt uHTerpaumm ¢ cepsucom | CTabnmbHbIA
MEHTOB OnlyOffice n obecneveHus penakTmpoBa-

HUS PannoB-BNOXEHNN HANPAMYO U3 UH-
Tepdenca bBOT.Mnatdopmbl 6e3 HeobxO-
ANMOCTU MX cKaymBaHus, 006paboTkM B OT-
AENbHbIX BHELUHUX MPUNOXEHUNAX, N 3aKa-
YnBaHusa obpaTtHo B nnaTgopmy.

24 | XpaHunuuie WVHCTPYMEHT Anst NoAAepX KN BHELLHNX CU- CraburnbHbli
BNOXEHUM CTEM XpaHeHNsa BMOXEeHWN, Takmx kak Ap-

XUB OOKYMEHTOB, (hannbl, xpaHunuue S3,
0a3sbl AaHHbIX.

25 | Mogynb _ uHTe- BbiBegeH 13 cocTtaBa nnaTtgopmbl B COOT- | YCTapeBLUUn
rpauum B3amMmo- BETCTBUM C NpukasoMm [eHepanbHOro gu-
OencTeun C pekTopa.

OPYrMMKU __ Npu-
NOXEHNAMU
(Mooynb wuHTe-
rpaumm
«BPT.MAB»)

26 | Ucnonnenve MHCTPYMEHT Ans ynpaBnewus mcnonte- | CTa0WbHbIA
ONUTENbHbIX HMeM 3agavyamu.
3agay

27 | Peectp npuno- MHCTPYMEHT Ans cosaaHus n HacTpoitky | CTabUbHbIN
XKEeHUM npunoxeHun Ha ocHose BOT.Mnatdopmbl

N OTODpaXeHUs CBA3N MeXay npunoxe-
HMEM N MOAYNSAMKM, KOTOPbIMK ynpasnseT
NpUNoXeHne, a Takke CBA3N Mexay Moay-
NeEM M WUCTOMHUKOM [aHHbIX, B KOTOPOM
XpaHuTCa Moaynb.

28 | CosngaHune n VHCTpYMEHT ansa co3gaHusi, HacTpPonkn n | TexHonormnye-
HacTpovika V- ynpaBneHnsa yHuBepcarnbHbIMU UHTENNEK- | CKUA  npeaBa-
areHToB TyanbHbIMW areHTamu, peanuayrLnMn | puTenbHbIN

06paboTKy OaHHbIX W BbIMOSIHEHWE MNpU- | NPOCMOTP
KnagHblX 3ag4ay Ha OCHOBE TEXHOMNOMM 06-
paboTKn eCTECTBEHHOTO SA3bIKa.

29 | Kondwuryparop NHCcTpymeHT ons 6bicTpor Beirpy3kun 6onb- | CTabunbHbin
API LWmx o6bemMoB 3anucen cnpaBoYHUKOB (CO-

o 30aHHbIX Monb3oBaTeneM WM CUcTeMm-
HbIX).

MporpammHbie KOMMNOHEHTbI MPOrPAMMHOI0 KomnaeKkca «ba3oBbii cocTaB NAaTGOPMbI»
MOTYT NOCTaBAATbLCS KaK OTAENbHO, TaK U B Ntoboi KombuHaunm. CocTaB KaxKaoM NOCTaBKM MNpo-
rPaMMHbIX KOMMOHEHT onpeaensaeTcs pa3paboTynkom (MHTErpaToOpPoOM) CaMOCTOATE/IbHO, B 3aBUCHU-

MOCTHK OT TpeboBaHUI M OrPaHNYEHUM NPOEKTA.
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1.2.2. TlporpaMMHbIA KOoMnJieKkc «MnaTtdopma
BbICOKOHarpy>eHHbIX MUKPOCEPBUCHbIX MPUITOXKEHUN»

MporpammHbIN KOMMNeke «lnaTtgopma BbICOKOHArpy>KeHHbIX MUKPOCEPBUCHBIX MPUMoXe-
HU» — 3TO HAabop B3aMMOCBA3AHHbIX MPOrPaAMMHbIX KOMMOHEHT, 06beANHEHHbIX 0OLEen apxmTek-
Typon n yHundpuumnposaHHbiMm API, koTopbIn No3BonsieT paspabaTbiBaTb BbICOKOHArPY>XEHHbIE MUK-
pOCEPBUCHbIE MPUITOXEHUS, NoaaepXnBatoLLme NOTOKOBYHO 06paboTKy AaHHbIX U paboTy C KOM-
NAekcoM oTaenbHbIX 6a3 AaHHbIX, Kak C eAnHbIM LernbiM, obecnevmBas npu 3TOM TpaH3aKUMOHHYHO
LeNOCTHOCTb M COrNacoBaHHOCTb AaHHbIX Mexay HUMW. [porpaMmHbIN Komnsieke «lnaTtdopma Bbl-
COKOHarpy>XeHHbIX MUKPOCEPBUCHbBIX MPUMOXEHUN» BKMOYaeT creaylowme nporpaMmmMHble KOMMO-

HEHTbI:
1. BasoBble GMONNOTEKM NPUKITAAHOM pa3paboTKu.
BesonacHocTb npuknagHoOro nporpamMmmMHoro obecneveHus.
Kpuntorpadgudeckme onepauum.

lMoTokoBas obpaboTka AaHHbIX.

2
3
4
5. Cuctema ynpaBneHus pacnpegeneHHbiMm 6a3amm gaHHbIX.
6. LWnto3 gnga dopoHTaHaa.

7. C6op nHdopmaumm o cepBurcax.

8. TleyvaTHble hopMbl.

9. AyauTt goctyna K JaHHbIM 1 UICTOPUM U3MEHEHWIA.

10. ObecneyeHne murpaunmn gaHHbIX.

11. OpoHTEHA Ans BEG-KNMEHTA.

MoapobHo B pasgene 4. OnucaHne GpyHKLUMOHANBHOCTU NPOrPaMMHOro Komnekca «lnat-

$OpPMa BbICOKOHArPYKEHHbIX MUKPOCEPBUCHBIX NPUNOXKEHUIA».

1.2.3. [porpammHbIn Komnnekc «COOp, XpaHeHue Q[aHHbIX W
NOCTpPOeHUe OTYETHOCTU»

MporpaMMHbI komnneke «C6op, xpaHeHWe AaHHbIX U NOCTPOEHNE OTYETHOCTU» BKIOYaeT
BO3MOXXHOCTU OpraHu3aumm nMmnopTa, Npeobpa3oBaHUs U XpaHEHWUsI AaHHbIX, a Takke hopmmnpoBa-
HUS aHaNUTUKU M OTYETHOCTM 3a CYET UCMONb30BaHMS pasnuyHbIX self-service MHCTPYMeHTOB.

MporpamMmmHbIn Komnneke «C6op, XpaHeHMEe AAHHbIX U NOCTPOEHUE OTYETHOCTUY COCTOMUT
13 NPOrpPaMMHOro Komnnaekca «PelweHne busHec-aHanmsa NMoaMmaTtnka» M NPOrpPamMmMHbIX KOMMNO-

HEHTOB:

1. KoMnoHeHT «MMnopT 1 npeobpasoBaHme SaHHbIX».
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13.

14.

15.
16.

17.

KoMmnoHeHT «BbPT. XpaHunuuie».

KOMNOHEHT « AODMUHUCTPUPOBAHUEY.

KomnoHeHT «KoHdurypatop 06 bEKTOB NPUITOXKEHNINY

KomnoHeHT «C6op 1 KoHconmMaauus Npon3BOsfibHOW MHAOPMaLUnNy.

KomMnoHeHT «PopmunpoBaHue pernameHTupoBaHHon otyeTHocTU (CTtumynCodpT)».
KoMnoHeHT «PopmupoBaHue pernameHTMpoBaHHOM oT4eTHOCTU (JXLS)».
KomnoHeHT «MaccoBas pacchifika OTYETOBY.

KoMnNoHeHT «Pacnpeﬂ,eneHHoe BbIMOJIHEHNE pernaMmeHTUPOBaAHHbIX OTHETOB».

. KoMnoHeHT «(DOpMI/IpOBaHVIe YHUBEPCAribHOro oT4yeTa».
. KoMnoHeHT ((rlpe,El,OCTaBJ'IeHVIe OaHHbIX BHELLUHM CUCTEMaM».

. KomnoHeHT «ba3oBLI Habop aHaNUTUYEeCKMX OTYETOB O (PMHAHCOBOM COCTOSIHMM pe-

rmoHa (MyHuumnanbHoro o6pa3oBaHu1s) Ha OCHOBE AaHHbIX NPoaykToB cemenctea ALIK

C npumMmeHeHnem Polymatica Analytics».

KomMnoHeHT «ba30Bbiit HAboOp aHaNUTUYECKUX OTYETOB O KOHTPAKTHOWN OEATENbHOCTU
pernmoHa Ha OCHoBe AaHHbIX npoayktoB ceMmenctea ALK ¢ npumeHeHnem Polymatica

Analytics».

KomnoHeHT «ba3oBbiin HAbop aHaNUMTUYECKMX OTYETOB AJI1 MOHUTOPUHIa Xo4a peanu-
3aumn pervoHarnbHbIX NPOEKTOB cybbekTa Poccuinckon Pegepauun ¢ npyuMeHeHnem

Polymatica Analytics».
KoMnoHeHT «XpaHeHne AaHHbIX permoHansHoro cermeHta EPH».

KomnoHeHT «[MpegocraBneHme gaHHbIX permoHanbHoro cermeHta EPH no nognucke m

3anpocamy».

KoMnoHeHT «®opmupoBaHne Npon3BosbHbIX 3anpocoB K AaHHbIM PermoHanbHoro cer-

mMeHTa EPH».

npOI'paMMHbIl‘;l Komnnekc «PeweHne 6Gu3Hec-aHanmsa [onMmatMka» COCTOUT M3 npo-

rPaMMHbIX KOMIMOHEHTOB:

1. KomnoHeHT «MHCcTpymeHT mHoromepHoro OLAP-aHanusa (Polymatica Analytics)».

2. KoMnoHeHT «KOHCTpYKTOp MHPOPMaLMOHHbIX naHenen (Polymatica Dashboards)».

Moapo6Ho B pasagene 5. OnucaHne GYHKUMOHAIbHOCTU NPOrpamMmMHOro Komniekca «Céop,

XpaHeHWE AaHHbLIX N NOCTPOEHNE OTYETHOCTU .

1.2.4. TlporpamMMHbIN KomMmnsekc «FeouHcpopmMaLNOHHbIe CEPBUCHI»
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MporpammHbIn KOMNNeKe «eonHopMaLNoHHbIE CEPBUCHI» — 3TO HAbOp B3aMMOCBA3aH-
HbIX NPOrPaMMHbIX KOMMOHEHT, 00begMHEHHBIX OOLLE apXUTEKTYpon 1 yHuduumnposaHHbiM API,
KOTOpPbI NO3BONSIET peLlaTh 3a4a4un, CBsI3aHHbIE C XpaHeHneM, 0bpaboTkon n oTobpakeHnem npo-

CTPaHCTBEHHbIX OaHHbIX.

MporpammHbIN KoMMeke «MeonHOpPMaLNOHHbIE CEPBUCKLI» BKMOYAET cneayoLline npo-

rpaMMmHble KOMMNOHEHTbI:

1. CepBVIC reocaHanmTukn and d)OpMI/lpOBaHI/IFI TENNOBbIX, KNAaCTEPHbIX N reKCaroHasrbHbIX

Crnoes.

PaboTta ¢ pacTpoBbIMW AaHHbLIMU.

PaboTta ¢ BEKTOPHbIMU AAaHHBIMMW.

MMNopT 1 3KCNOpT BEKTOPHbIX AAHHbIX.
MogkntoyYeHe BHELLHNX TaimoBbIX CEPBUCOB.
KalnpoBaHue TansnoBbIX CIOEB.

Pa6oTta ¢ kapTkomnoHeHTom HCI.

lMNepenava BeKTOpHbIX AaHHbIX B HCT.

© © N o g o W Db

WHTepderic agmmHucTpaTtopa.

=
o

. MHTepdenc nonb3oBatens.
11. KapTtorpadudeckoe sapo.
12. Nounck gaHHbIX.

13. [lokymMeHT reHepaTop.

14. Pegaktop 06bEeKTOB KapThl.

15. Pa3bop gaHHbIx 13 XML Bbinncok PocpeecTpa.
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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.
o 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.

AyTeHTudukauma nonb3oBatenss nyTeM BBOAa JlOTMHA WM Mapons OCyLecTBnsieTcs

crnocobamu:

— LWraTtHon ayTeHTMdMKaumnn:

- 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 ayTeHTUdUKa-
umn.

—  C BO3MOXHOCTbIO 3aMOMUHAHNSA Y BOCCTAHOBMEHWUS Naponsi.
— Yepes cepeep Ge3onacHOCTK:

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

-~ C BO3MOXHOCTbIO 3anoOMMUHaHNA U BOCCTaHOBIEHNS napongd.

3.2.2. ABTOpu3auus nonb3oBaTenen

ABTOpUM3aLMA NONb3oBaTeNs BKNOYaeT PYHKUNN:
VaeHTudukaumns nonb3oBaTens CUCTEMOM NO FTIOrMHY 1 Naponio:

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

3anpoc Ha aBTopu3aumio npy nonyyvyeHnn ownbkm "401 Unauthorized".
BoccTtaHoBneHne napong yepes NoYToBbLIN agpec Nonb3oBaTens:

— Ecnu nonb3oBaTenb 3abnokmpoBaH B bOT.MMnatdopme, To Npy BOCCTaHOBNEHMM Na-

pons BbiBOAMTCS owunbka : «HTTP error: 403»
AsTopu3zaumsa no LDAP nytem cuHxpoHusauum ¢ Active Directory:

— AyTteHTupukaumsa B Active Directory.

— CospgaHure HOBOro Nonb3oBaTens, eCnu paHee ero He 6b1N0o.

— bnokupoBka nonb3oBaTtens, ecnv ydeTHasi 3anucb 3abnoknposaHa B gomeHe (Ecnm
yyeTHas 3anuck cyllectsoBana B BOT.Mnatdopme).

— OTkas co3gaHusa nonb3oBaTesns, ecnu yyeTHas 3anucb 3abnokMpoBaHa B JOMEHE.

- ABTOpVI3aLI,I/IFI B CUCTEME.
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— ABTOpu3auma c nomoLllblo cBoncTBa security.server.ldapUserPolicy ¢ nonutukon
BGesonacHocTu No ymonyanuio. Ecnn ans ceorictea security.server.ldapUserPolicy He
yKasaHa nonutuka 6esonacHocTtu, To npu asTopm3aumm o LDAP HasHavaeTcs no-
nutuka 6esonacHoctv DEFAULT.

— HepocTynHOCTb M3MeHeHUs AaHHbIX B Nnpodure none3osartens: ®amunus, Nmsa, OT-

4YecTBO, No4Ta, TenegoH.
lMpoBepka NorTHOMO4MIA Nonb3oBaTens no paboTte ¢ cCUCTEMON.
OT1obpaxeHns okHa npegynpexneHns Npu BBOAE HEBEPHbLIX 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 gencrteus naponsi.

— Hanuuune napons (He «nycTony).

— Konu4yectBo Heyga4HbIX NOMbLITOK BBOAA Napons.

— Cpok BpeMeHHOWN BNOKNPOBKN, MUH.

— Hanuuue B napone 6ykB, umMdp UM CneLcMMBOIOB.

—  MwvHumanbHasa anuHa napons (oT 16 cCMMBOMOB).

— bnokupoBaTb NoNb3oBaTeNen, HEaKTUBHbBIX B TEYEHUU, OH.
— KoHTponmnpoBaTb KONUYECTBO YHUKANbHbLIX Maponen.

— HecosnageHwve norvHa n napons.

—  Wcnonb3oBaHune «cnenbix» naponewu:

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

— [pun oToBpaxeHnn yy4eTHbIX 3anucen nonb3oBartenen B katanore. CumBonbI
naponen 3aMeHsTCA CneLcuMBOamMmn, KOmM4ecTBo oTobpaaemblix CUMBO-

J10B HE COOTBETCTBYET AJTMHE Napons.

— XpaHeHue napornen B 3angpoBaHHOM BUAE.
— YcTaHOBKa CpOKOB eNCTBUSA naponeun.

— YcTaHoBKa ABYX(paKTOpHOW ayTeHTUdmKaLunu.

- KonwnyectBo HeyOa4HbIX NMonbITOK BBOAA OAHOPA30BOIro Koda.
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— YcTaHoBKa cnvcka nonutuk 6esonacHocty B application.properties yepes HaCcTPONKy

ice.security.allowed-policies, Bnagenbuam KoTopbix paspeweH Bxog B BOT.Mnat-

dopmy.

3.2.4. YnpaBneHue y4eTHbIMU 3aNUCsIMU NONb30BaTenewn

YnpaBneHue y4eTHbIMM 3anncsiMmn nosib3oBaTtenen BKIIo4aeT PyHKLMN:

CospaHue yyeTHON 3anucu.

[NpocmoTp ydeTHOW 3anucu.

M3meHeHne y4yeTHON 3anucu.

YaaneHue yyeTHoORW 3anucuy.

OToGpaxeHne opraHn3aLMOHHO-LUTATHOM CTPYKTYPbl YYETHOW 3arnucu.
KonnpoBaHue y4eTHOM 3annucu nosib3oBaTens:

— KonupoaHne 3HauyeHu nonen «Monutuka 6e3onacHoOCTMY, «Pa3spelueHHble TUMbl
ayTeHTudmkauuny, nonen ¢ Bknagkm «HactpoeyHble napameTpbl», «Ponuny.

— OrtcyTcTBME KONMPOBaAHUS porien, B CBOMCTBAX KOTOPLIX B none [denctByeT no yka-
3aHbl 4aTa 1 BpeMsi paHee aatbl U BpEMEHM NP KONMMPOBaHWK;

— KonupoBaHue 3Ha4YeHW HACTPOEYHbIX MapamMeTPOB C BKITHOYEHHbIM MPU3HAKOM
lNonb3oBaTenbCKU, B TOM YMCHE C BKIOYEHHbBIM NpuU3Hakom JOCTynHO ANnst U3MeHe-

HWUS TONbKO ALMUHUCTPATOpPY.
BrioknpoBka y4eTHOW 3anncu:
— Pyu4Has, ¢ ykasaHnem npuymHbl 1 TUNoM GrIOKMPOBKN:

— [locTosHHas.

- BpemeHHas.
— ABTOMaTMYeECKasi, Npu ncyepnaHnumn 3agaHHoOro KonnMyecTea NOMbITOK BBOAA Naporis.

YHpaBneHme Y4€THbIMU 3anncamm nonib3oBaTesnien BKNOYaeT Takke BO3MOXHOCTb yKa3aTb

cneaywume y4eTHble AaHHble Nofib3oBaTeNA:

—  Jloruh;

—  OPamunus;

- WNwms;

—  OT4ecTBO;

—  9n. noyTa;

— [lony4yaTb 9NEeKTPOHHbIE MNCbMA;
— TenegoH;

— [onyyaTtb cMmc;
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— [MonwuTtuka 6e3onacHocTy;
— [lapons;
— [logTBepanTe napone;
— [loTpeboBaTb CMEHY Naponsi;
— YCTaHOBUTb KOHTPOSb Ha KOSIMYECTBO YHUKASbHbBIX Naponewu;
— YcTaHOBUTb NPOBEPKY Ha Hanu4dme B napose 6ykB pa3HbIX PerucTpoB, Umdp 1 cneu-
CUMBOJIOB;
— CepTudmkat ans noruHa;
— PaspelueHHble TUMNbl ayTeHTUMKaUnK;
— Ponu:
- HasHa4yeHwue ponen nonb3oBaTento:
— [encTteyeT C.
— [HewnctByeT no.
— Onucanwe.
— [pynna ponen.
— OT3bIB ponun y nonb3oBaTens (YcTraHoBKa A0 Kakon AaTbl 4ENCTBYET Porb);
- OTobpaxeHune nHopmaLmm 0 Ha3Ha4YEHHOW Ponn B Npodourie nonbL3oBartens.
— [MpumeyaHne;
— PaspeweHa LDAP-ayTeHTUdMKaLnS;
— 3abnokupoBas;
—  TpuynHa 610KNMPOBKMY;

— JobaBneHue HaACTPOe4YHOro NnapamMmeTpa Ans nonb3oBaTenen.
MpocmoTp MY/, cBA3aHHbLIX C NONb30BaTENeM.
MpocmoTp 1 HasHauyeHne OLLC, cBA3aHHbIX C MONb30oBaTENEM.

CwmeHa OLWC, k kKoTOpOW OTHOCUTCS NOSb30BaTESb.

3.2.5. Hactpowuka ponesoro gocrtyna
HacTtponka pornesoro goctyna no3BonsieT OCyLeCTBUTb:
3awnTy nHdopMaumm oT HECaHKLMOHUPOBAHHOIO A0CTYNa;
3awunTy oT oWnbOoYHbIX AENCTBUI NONb3oBaTENEN;
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 ponel7| nonb3oBaTtenen, kak LabnoHoB Ana co3gaHuA

HOBbIX PONeMu;
MN3ameHeHnsa ponen nonb3oBaTenen:

— YpaneHuwe npusuniernnm,
— [lpuceoeHune HOBbIX NPUBUNETNNA;,

— WMameHeHue npaBun goctyna kK 06bekTam gaHHbIX.
YaaneHusa ponen nonb3oBaTenen;
lNoucka ponen B peecTtpe porein nonb3oBaTtenen;
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 NOMb30oBaTeNsAM:
PaspelueHuin Ha BbiNOSTHEHWE OTAEMNbHbLIX YHKLUMIA;
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 NPUNoXeHnA (I'IOJ'IFIM Ha (bopme penaktnpoBaHuna U KONMOHKaM 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 npurioxeHnma C NOMOWbO CerMeHTtoB [octyna cC

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 T1n:

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.

CucTtema no3BonsieT orpaHnynBaTh 4OCTYN K PYHKUUSIM CUCTEMBI:

Co3paHnsa oO6bekToB AaHHbIX;

PepnaktmpoBaHus 06beKTOB JaHHbIX;

YpaneHns o6bekToB AaHHbIX;

[encteusa Hag o6bekTamMmu gaHHbIX B COOTBETCTBMM C PErMaMEHTHLIMM MOMHOMOYUSIMUA.

B cucteme cyLLecTBYOT CUCTEMHbIE POSN:

Cynep nonb3oBaTesib: npeaHasHa4veHa Ond oTiiagakun nporpamMmmMmHOro obecneveHus. ,D,aéT

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 ¢ natvyamm

KOHdburypaumm.

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

Bxopg B cuctemy.

— [JocTyn Ha YTeHne N nameHeHne cBoux AaHHbIX B [podure nonb3oBatens.

HocTtyn Ha yTeHue pasgena Paboune naHenw.

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

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

cTBus ¢ JleHTom YBeAOMneHMﬁ — OTMe4aTb NPOYNUTaAHHbIM, OYULLATDb.

Ecnn ogHoBpeMeHHO ¢ ponbio BaszoBasi HasHauMTb nonb3oBaTento BU3Hec-porb,
Aatoyto goctyn k Kondurypatopy — YteHune, O6eKkTbl npunoxeHus — MNonHbin
(ANs KOHKPETHOro MoAyns), TO y Nonb3oBaTens NOSBNATCA BO3MOXHOCTM ANS pa-

60TbI CO cnpaBO4YHUKaAMU:

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

BCnomoraTtesibHble MHCTPYMEHTbI AnA pa6OTbI C JaHHbIMW:

— Hactpoiika oTobpaxxaemMblx KONTIOHOK N MX COXPaHEHME.

— Hactporika punbTpoB 1 UX COXpaHeHue.

— Pabota c obbekTamm NPUoXKEHUS CO CTaTyCHON MOAENbIO — YTEHNE BCEN HACTPOEK
n3 nogpasgena Cratycbl n nepexodbl, YTobbl YiTaTb 3anmMcy obbekTa NPUNoXeHUs

CO cTaTyCHOW MoAernblo.
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— [Hoctyn Ha yTeHue pasgena MY/: Kog cuctemsl, MonHomouunsa, OrpaHuyeHus non-
HOMOYMI, 3HA4YeHMs1 orpaHUYeHnn nonHomouunn, MNognuce — BCe 3anucu; Peectp
MY/l orpaHnyeH 3anucamu, rae nonb3oBaTtenb ABNSeTcs npeacraBuTeneM; YyacTt-
HWKM OrPaHUYeH 3annucsamm, rae JOBEpUTENN Bblganu Tekywemy nonb3osaresnto MY/l
U1 NpegcTaBuMTENM CBA3aHbl C TEKYLLMM Nonb3oBaTenem; [loBepuTtesnb orpaHn4eH
3anucamu, rae goBepuTens Bblgan Tekywemy nonb3osatento MYL; MNpepcrasutens

OorpaHu4eH 3anmcamu, rae npencrtaBuTesib CBA3aH C TEKYLLMM NOJib30OBaTENEM.

[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:

— TlonHbn goctyn Ha obbekTbl: YyacTHuk, [JoBeputens, lNpeactaeutens, Nognuce,
MonHomouus, OrpaHnyYeHnsa NOIHOMOYNIA, 3HAYEHNS OrpaHNYEHNIA MOSTHOMOYMIA.

— TonHen goctyn k pasgeny Peectp MY[] (orpaHnyeH 3anucamu, rae opraHusauus
nonb3oBaTens ABMAsSeTCA JOBEPUTENEM UMM CaM MOSb30BaTENb ABNSETCA NpeacTa-
BUTENEM).

— Tonbko Ha YTeHune pasgen Kog cuctembl.

Ponb Aana wMmnopta KoHWUrypauun npedHasHaveHa pnns  BbINOSHEHMs  MMnopTa

KOHpurypauuu.

3.2.6. XypHanbl

AyanTt cuctembl obecnevmBaeT BbINOMHEHNE crieayrowmnx QyHKUNA:

ABTOMaTU4eckas omkcaumst U3SMeHEHNs 3anmcen 0OBbEKTOB NPUITOXEHUS:

—  3meHeHna 3HadYeHunr nonen ¢ oTobpakeHMeM cTapblX U HOBbIX 3HAYEHWUI;

— YcTaHoBKa CBA3N Mexay obbekTamu MpUnoXXeHust (3NeKTPOHHbIMU AOKYMEHTaMM)
CUCTEMBI;

— [puncoeguHeHne BNOXEHNI;

— WM3meHeHns cocTosiHuS (cTaTyca) O6beKTOB MPUIOXKEHUS (SNEKTPOHHbIX AOKYMEH-

TOB) CUCTEMBI.
MpocMOTp NepeyHs N3MEHEHUN:

— [na kaxgown 3anncu obbekTa npunoxeHnsa (M3 ero opmebl);

— [ns Bcex oObeKTOB CUCTEMBI.

ABTOMaTU4yeckas cukcaumsa OENCTBUMM M METOOO0B, BbIMOMHSEMbIX MNOoMb3oBaTenemM Hag

obbekTamm NPUNOXEeHNA:

— CrtanpapTHble: «CosgaHuney, «UTeHuey, «pocmoTtp», «M3meHeHney», «YaaneHuey;

- I'Ipoql/le, B 3aBUCUMOCTU OT YCTAHOBJ1€HHbIX (*)yHKLI,VIIZ and obbekTa NPUNOXeEHUA.
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[ononHuTeneHble ycnoBu4:

— @ukcmpyeTcs 1 ycnewwHoe, U HeycnewHoe BbiNoSIHeHWe OeACTBUN;

— He dukcupyroTca aencTems 3akpbiTUst GOpM 0O BEKTOB NPUNOXKEHNS;

— BO03MOXHOCTb BbIKMIOYEHNA COXpaHeHNa OEACTBUN Nonb3oBaTens ansa KoHdurypa-
uumn obbekTa NPUNOXKEHUs, ecnu Ha Bknagke "[on. ceoncTea" ykasatb pacLUMpEHHOE

ceBoncTBo disabled_writing_timeline co s3HayeHuem true.
NcTopna nameHeHnn s51ieMeHToB:

— Bbibnpatb none koHdurypaumm obbekta NpunoxeHnsa (Bknagky KoHdurypauum), no

KOTOPOMY HEOBX0AMMO NPOCMOTPETL N3MEHEHMS:
— 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.
—  CkpvnT cbopmbl cnincka.
— PasBopauunBaTthb y3nbl unbTpaumnn.

— Ccblinka Ha poaunTena.

— OrtobGpaxaTb gaTy u Bpemsi, B KOTOpPblE€ BHECEHbI M3MEHEHUS.
— OrtobpaxaTtb PO nonb3oBaTensi, KOTOPLIN BHEC N3MEHEHUS.
— OTtobpaxaTb CNNCOK 31EMEHTOB BbIGpaHHOro Nons (BKNagku), KOTopble NpeTepnenu

M3MeHEHNA C LIBETOBbIM 0003Ha4YeHneM:

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

- KpaCHbIe ANeMeHTbl — yaarieHbl.

— OTKpbIBaTb 3NEMEHTbLI U3 CMMUCKa AN NPOCMOTPa UX CTaporo M HOBOFO COCTOSIHUSI.
— [oka3sbiBaTb BO BChnbiBatoLlel nogckaske OTobpakaeMoe MMs U CMMCOK U3MEHEH-
HbIX CBOMCTB 3N1eMeHTa Npu HaBe4eHN Ha Hero Kypcopa B OkHe VicTopust U3MeHeHui

31IEMEHTOB.
o KypHan nepesoga no cratycam:

— Peructpaumn gencteun nonb3oBaTenien no nepesody 3anucen CnpaBOYHMKOB CO

cratyca Ha ctatyc. B XKypHane nepesofa no crtatycam ukcupyeTca MHopMaLUms:

- Bpemsa n gata Havana n okOH4YaHUs nepexoga no craTycy;
- INoruH n N0 nonb3oBaTeNs, UHULMMPOBABLLETO NEPEXod Mo cTaTycy;,
- HawmmeHoBaHWe Ha4yanbHOro M KOHEYHOro CTaTyCoB;

-~ HaumeHoBaHuve nepexona mMexay craTycamu.

- CKprBaTb mnn 0T06pa>KaTb 3anncu co CTaTtyCcom C BKIMKOYEHHbIM NMPU3HaKoM Betene-

Hue.

— HacTtpauBaTtb Cpoku XpaHeHus 3anucen B XypHane.

3.2.7. Ayaut oecTBUM nonb3oBaTesi B cMctemMe
XKypHan cobbITun:
e ABTOMaTW4ecKas permctpauusa AercTBumr Nonb3oBaTenen B CUCTEME;

o BO3MOXHOCTb BKMOYEHUSA/BBIKIIOYEHUS  perucTpaumm LEeWCTBUA  Monb3oBaTenen C

NOMOLLbIO Npu3Haka BknounTb ayauT Ha Bknagke CBoncTBa 00bekTa NpUnoXKeHus.
e [IpocmMOTp MHGOPMaLMK O Fpynne, OTHOCSILLLENCS K COObITMIO ayauTa
Tunbl cobbiTvi ayguTa:

o BepeHuve gencteuin nonb3oBaTenen B cucteme (TMNoOB CobbITUI);
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Bo3amoXHOCTb BKMtoYaTb/OTKMIOYaTb hmKcaumio TUNoB cobbiTuii B XKypHane cob6bITUM, C

nomoLLbto NpusHaka XXypHanupyembin;

Bo3MmoXxHOCTL 3agaBaTth napameTpbl As omkcaumm nx s3HavyeHum;
OnpeneneHne ypoBHS KPUTUYHOCTM COBbITUSI ayauTa;

BeneHwue rpynn cobbITnii AEACTBUI NONb30BaTENS B CUCTEME.

"pynnbl cobbITUIA:

BepeHnue rpynn Tunos cobbiTuii ayavTa (4encTBuin nonb3oBaTens).

3.2.8. HacTpowuka cTpykTyp pybpukaropa ans nonb3oBaTtenen
HacTpolika cTpykTyp pybpukaTopa BKMOYaAET BbINONTHEHWE PYHKLNIA:
HacTpolika rpynn anemeHToB pybpukaTopa.
O6beavHeHve rpynn anemMeHToB pyopukaTopa B CTPOKMW.
HacTpolka anemeHTOB, BXOOSLWNX B FPynnbl pybpukatopa.
KonmpoBaHwue rpynn aneMeHTOB 1 31EMEHTOB MexXay pybpukaTtopamu.
YKasaHue Bbl3blBaeMblX 0O bEKTOB NPUNOXKEHUS ANS SNIEMEHTOB pybpukaTopa.

YkasaHue 3HaveHusi napameTpoB URL agpeca and anemeHta pybpukatopa € BUOAOM

Ccblinka.
HacTtporika NKOHOK Ans rpynn unmn aneMeHToB pybpukaTopa.
HacTtpolika uBeTa MKOHOK A4Nns aneMeHToB pybpukaTopa.

HacTtponka BMOMMOCTU OTAEMbHbLIX MYHKTOB MEHI0 (rpynn) unu OObEeKTOB NPUNOXEHUs

(anemeHTOB) B pamkax ponu.

HaCTDOIZKa BUOA MEHIO NOJTHbLIN BbiNaaaloLWmini CIUCOK, TOMNbKO 3N1IEMEHTHI BEpPXHEero ypoBHA

WIIM NOSTHOE MEHI0 C HaBuUrauuen.
OTobGpakeHne MKOHOK Af15i MYHKTOB MEHHO.
HasHauyeHune CcTpykTyp pybpukatopa nonb3oBaTensm.

HacTpoiika  nonb3oBaTtenbckoro  pybpukaTtopa,  co3daBaeMoro  norb3oBaTernem

(HacTpaunBatoTCsi MYHKTbI MEHIO FPYMNMbl Pa3HbIX YPOBHEW BMOXEHHOCTU):

— HacTpoiika BcnnbiBaloLLEN NOACKAa3KN C NMOJTHbIM HAMMEHOBaHMEM ODObEKTa Mpuro-

XeHUS NPU HaBedEeHUN Ha HEro Kypcopa.

BoamMoxHOCTb ucnonb3oBaHna 6GasoBoro pybpukatopa pAgnss pabotbl € MOSHbIM

(byHKLI,VIOHaJ'IOM CUCTEMDI.

Bo3moXxHOCTb perynmpoBaHusa WNPUHbI HaBUrauMOHHON NaHenu.
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Bo3moXHOCTb CKpbITUA U OTO6pa)KeHVIFI HaBUrauMOHHOW NaHenn Ha KHorKe.

,D,VIHaMVI‘-IeCKVIIZ NMOUCK B HaBWUrauWOHHOW NaHenmu. Pe3yanaTb| noucka obHOBNSAOTCS npun
n3MeHeHnn BBeOEHHbIX CUMMBOJIOB B CTPOKE [MOWCKa, HaXatue KrnaBulin "enter" He

TpebyeTcs.
BbinonHeHne noncka no cMCTEMHOMY MM oTobpaxkaeMoMy MMeHU pybpukaTtopa.

BbInornHeHne copTMPOBKWU 3anunceil B CUCTEMHOM CrnpaBoyHuKe «PyBpukatop» no nonsm

CUCTEMHOro 1 oTobpakaemoro nmeHun pybpukartopa.
Mcnonb3oBaHue cucteMHbIX hopm ans otobpaxkeHnsa nyHkToB 6a3oBoro pybpukatopa.
3apaBatb CSS cTtunu B MeHto pybpukaTtopa.

CosnaBatb yCrnoBusi 451 CKPbITUS MYHKTOB MEHI0 pybGpukaTopa Yepes CKpUnT Unu peaakrop

YCroBUNA.
CoBepLuatb NOMCK N0 3fieMeHTamM MEHI0 v rpynn.

ABTOMaTn4eckoe npuceamBaHne HMKOHOK C AWHaAMUYECKMM U3MEHEeHMeM Ona rpynn u

3NNeMeHTOB.

B03MOXHOCTL BbiBOA4A B NOMb30BaTENLCKUN py6p|/||<aTop CUCTEMHbIX OOBEKTOB npuUnoXxeHuA

C HACTPOMKOW NapameTpoB 0TobpaKeHUsa hopmbl.

Bo3MOXHOCTL 3anomMuHaThb pexunm OTO6pa)KeHVIe OaHHbIX B HaBuratope, yCTaHOBﬂeHHbIVI

nonb3oBaTenem.
Bo3MOXXHOCTb chopMMpoBaTb AOKYMEHTaUMIO Mo pybpukaTopy.

B0O3MOXXHOCTb CO30aHUS KHOMOK B MEHKO CUCTEMHbIX CNPaBOYHUKOB.

"eHepauusa cdanna goKyMeHTauum ¢ KoHdurypaumen nonb3oBaTenbCKoro pybpukartopa.

Bo3moxHoCTb 406aBnATb rpynnbl NONb30BaTENbLCKOro pybprkaTopa B pasgen MsbpaHHoe.

3.2.9. ABTOMatuyeckoe BbINofIHEHUEe (YHKUMA  cepBepHbIX
3a4aHun

I'IporpaMMHbm KOMMOHEHT obecneymBaeT aBTOMaTMYECKOE BLINMOJSTHEHME CUCTEMHbIX 3a-

[la4y no 3agaHHOMY rpadhmKy U XpaHeHue MHopMaLum o NpaBunax Ux BbINOSTHEHUS:

BeneHuve nepeynsa 3agav.

HacTponka napameTpoB BbINOSTHEHUS 3a4au.
ABTOMaTUYECKUI 3anycK 3agad no rpaduky.
OTMeHa BbINOMHEHWS 3anyLLEeHHON 3a4a4u.
lMpocmoTp MHopmaumn no 3agadvam:

— I'Iepel-leHb 3K3eMMnApoB 3aa4y:
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—  Bcex BbINonHsieMbIX B TEKYLLMIA MOMEHT W BbINOSTHEHHbLIX aBTOMAaTUYeCKMX 3a-
aau.

— [Ansa ka)xgown BbIMOSIHEHHOW U BbINOMNHAEMON 3a4au4u.
— [lepe4eHb 3k3eMnnApPoOB 3a4adq COA4EePXKUT MHpopMaLNIO:

- ,EI,aTa M BpeMA CTapTa U 3aBepLUEeHNA 3adauyn,

- Pe3yanaT BbINOJIHEHUA 3aaun.

e BbinonHeHne cuctemHoro sagaHus no 3anmcu codbitus «Bxog B cuctemy» B Tabnmuy 6asbl

OaHHbIX.
e BO03MOXHOCTb BKIMHOYEHUS U OTKIHOYEHNE HECKOMNBKUX 3anucei NnaHnpoBLUYKa 3aaaHui.

e Bo03MOXHOCTb 3anycka 3agjaHuili  NMaHUPOBLUMKA HA  ONpedenieHHblX — cepBepax

NP ropu3oHTarnbHOM MacLUTabupoBaHNK.

3.2.10. BepeHue HaCTpoOeEYHbIX NapamMeTpoB

BeneHne HacTpoeyHbIX NnapameTpoB HEOBXOANMO AN HACTPOVKN NOMb30BaTENbCKOrO UH-
Tepdenca, nnun ans NCNosrb3oBaHUS B CKpUNTax, UM onsa apyrux uenen. B cBasu ¢ aTum, HacTpo-

€4Hble nNapamMmeTpbl MOryT O6J'Ia,D,aTb pPa3HbIMU NPU3HaKaMn:

e [lonb3oBaTenbCKMe — 3HaYEHUS napamMmeTpoB YCTaHaB/IMBAKTCA OJ1A KaXX0ro noJjib3oBaTend

MHOVBUAYAsbHO;

e [locTynHO Ansi W3MEHeHWst TOMbKO agMUHUCTpaAToOpy — 3Ha4YeHMe napameTpa
yCTaHaBnvMBaeTCcs/pefakTMpyeTcsl TOMbKO MONb3oBaTeNleM C  ponblo  AZMUHMCTPATOP

cuctembl unu Cynepnonb3oBaTenb.
e KOHTEKCTHble — 3HaYeHNs1 NnapamMeTpoB YCTaHaBNMBAKOTCA NS OnpeAeneHHOro KOHTEKCTa;
e TemMnopupoBaHHbIN — 3HAYEHNSA NapaMeTPOB UMEIKOT NeEpMo 4ENCTBUS,
e LndpoBaHHbLIN — 3HA4YEHWS NapaMeTpoB COXPaHAOTCS B 3aluMpoOBaHHOM BUAE.
BeneHve HacTpoeyHbIX NapaMeTpoB BKNOYaeT PyHKUUK:
o HacTtpoika nogckaskum napameTpa;
e HacTpoWka KOHTEKCTHbIX MapaMeTpoB;
e HacTpowika MHOXXeCTBEHHOro Bblbopa 3Ha4YeHU napameTpa;

e HacTpoika MHOXeCTBEHHOro Bblbopa 3HayYeHWn napameTpa U3 NOMb30BaATENLCKOMO

CMpPaBOYHUKA;
e HacTtponka nonb3oBaTeNbCKMX NapameTpos;
e HacTtponka TeMnopupoBaHHbIX NapamMeTpoB;

e HacTtponka WwWngpoBaHHbIX NapaMmeTpos;
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o HacTtpowka obda3aTenbHbIX NapaMmeTpoB;

o KonunpoBaHue napameTpoB;

e HacTtpoiika oTobpaxeHus napameTpoB MO NULEH3NOHHBIM OrPaHNYEHNSAM.
HacTpowka napameTposB:

e OpHOMY nonb3oBaTento;

e BbibpaHHON rpynne nonb3oBaTenewu;

e OpgHOBpEeMeHHO BCeM MOSib30BaTENSAM CUCTEMbI.

e Bblgava Aoctyna U3MeHeHUA CUCTEMHbIX HACTPOE4YHbIX MapamMeTpoB 4epes pOHeBOVI

[oCTyn.
e /cnonb3oBaHue XxpaHunuLia 3Ha4YeHui Ans 3arpy3ku AaHHbIX B HACTOEYHbIE NapameTpbi:

e JlokanbHoe xpaHunuuie bpaysepa.
e CuncrtemMHble napamMeTpbl.

o (CBoKCTBa NPUIIOXKEHUS.

3.2.11. MopknroyeHue AoNoNHUTENbHbIX 6a3 AaHHbIX

MogkntoveHne OONONHUTENbHbLIX 6a3 AaHHbLIX BKAOYaeT d)yHKLl,I/WIZ

e BepeHune nepe4yHa aonoJIHUTerIbHbIX NCTOYHMKOB OaHHbIX.
e  BKtoYeHne 1 OTKINIYEHNE Aoctyna K UCTOYHUKY OaHHbIX.

L] YHpaBneHme napameTtpamun NnoAaKnt4YeHNA K UCTOYHUKY OaHHbIX!

— Jdbc url.
— lNonb3oBaTtens.
— [aponb.

— Knacc npoBangepa gaHHbIX.

e YnpaBneHue npuopuTeTamm NCTOYHUKOB aHHbIX

L] I'IpOBepKa noaknr4yeHnAa NCTOYHMKOB OaHHbIX

3.2.12. OpraHu3auuoHHoO-wWTaTHasa cTpykTypa (OLLUC)

BeneHve opraHn3aumoHHO-LUTATHOW CTPYKTYpbl OpPraHu3aumm Unu opraHmM3aumin, Kotopas
MOXeT ObITb NPMMEHEHa AN pasrpaHnyYeHus JocTyna no 3anucam cnpaBodHuka. BegeHnve OLLC

obecneynBaeT BO3MOXKHOCTH:
e Co3pgaHue opraHn3aLMOHHO-LUTAaTHOW CTPYKTYpbI.

° Pa3rpaHV|t-|eHV|e 4O0CTyna K 3arnncdam cnpaBO4YHUKOB C UCMOJTIb3OBaHNEM oulcC.
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OTo6pa>|<eH|/|e VIH(*)OpMaU,I/II/I O nonb3oBaTendax, AnAa KOTopbIX NMPpUMMEHAETCA OrpaHun4yeHune

poctyna OLUC.

WUmnopT Tunosoro panna, cdopmupoBaHHoro B 1C B popmaTe xml B cnpaBOYHMK

AgomuHncTpuposaHne — OLLC.

3.2.13. O6wme HaCTPOMNKN CUCTEMBI

[na obecneveHns pyHKLMOHMPOBaAHNSI CUCTEMbI B LIESTIOM NpeayCMOTpeHb! creaytoLime

HaCTPOWNKM:

HacTpowka nHtepdenca cuctembl — ocbopmMneHne nHrepdenca cCMcTeMbl B onpeaeneHHoM
CTune — LBETOBOM ramMme OKOH, Tabnuu, nonen M KX 3arorioBKOB, pa3mMepoB W BUOOB
WwpndToB N Apyrnx napameTpos. MNpumeHeHne oopMeHns NHANBMOYAINBbHO K KaXgoMy

nonNb30BaTenNto NN No yMOMYaHUIO.
BeneHune knaccnuumpyrowmx MeToK.

B0o3MOXHOCTb ynpaBneHns NpurnoXXeHMemM B KOHCONMW agMUHUCTpaTopa.
BeneHue meTpuKk.

lNpocmoTp CBONCTB cpeabl.

3.2.13.1. Hactpowuka nHrepcenca cuctemsbl

HacTpowka nHtepdenca cuctembl OCyLLLECTBNAETCA C NOMOLLbLIO BEAEHUA TEM U BKIHO-

YaeT PYHKUNN:

CosgaHue, HacTpovika u yganeHne TeMbl 0hOpMIIEHNS.
MpumeHeHne 6a3oBon 1 apyrnx Tem.
M3ameHeHne napameTpoB MHTEpdenca:

— LiBeT rmaBHOro MeHto;

— LiBeT KHOMOK 1 CCbINOK;

— LiBeT TekcTa;

— LiBeT rmaBHbIX pasgenurenen;
— Pagwnyc ckpyrnenus rpaHuu;

— Uset doHa.
CosgaHve u HacTpowka AOMOSNHUTENbHbLIX NapameTpoB TEMbI.
[MpMeHeHne TeMbl NO YMOMYaHWIO ANns BCEX MoSib3oBaTeNnen CUCTeMbI.

anMeHeHVIe TeMbl tHOMBWAYyalbHO ONA Bbl6paHHOI'0 nosb3oBaTtend Yepes3 NCnosib3oBaHnA

HaCTPOEYHbIX NapaMeTpoB.

MNprvMeHeHne BCTPOEHHLIX LIBETOBbIX MNanuTp.
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3.2.13.2. BepeHue knaccudpuumpyrowmx MeTok
MporpamMmMHLIN KOMMOHEHT 0becnevmBaeT BegeHME KnacCcuuULMpyoLWmNX METOK, NMO3BOSIS-
IoOWMX pasaenaTb aTpubyTbl OOLEKTOB NPUMNOXEHUA Ha KNaccbl, ANA OCYLLEeCTBNEHUA HEKOTOPbIX

AEenCTBUSA TONbKO Hag anVI6yTaMVI, npuHaanexawmnmm K onpegerieHHomMy Kraccy.

3.2.13.3. KoHconb agMuHucTparopa

KoHconb agmunHnucTpaTopa obecneynBaeT BbINONTHEHNE (OYHKLNIA:
o Co3gaHue n 3anyck CKpMNToB 13 MHTepderica CUCTEMBI;
e YpaneHue pesynbTaToB BbIMNOMHEHUS CKPUNTA;

e CoxpaHeHve pe3synbTaToB 3anpoca B caiine Ha Aucke.

3.2.13.4. BepeHue mMeTpuK

BeaeHue MeTpuK obecneynBaeT BbINOMHEHME beHKLl,I/IIZI

e [lonyyeHne YMCNEHHOro 3Ha4YeHNs1 HEKOTOPOrO CBOWCTBA MPOrpamMMHOro obecneyeHus unm

ero cneundukauunm;

o [IpocmoTp npumMeHsitowmxca meTpuk: HassaHne, Tern, Ctatnuctuka, 3HadeHume.

3.2.13.5. lpocmoTp CBOUCTB cpeabl
MpocmMoTp cBOWMCTB cpedbl obecrneynmBaeT NPOCMOTP MEPEYHS CBOWCTB MiaTdopMbl 13

danna Application.properties. NapameTpbl — AcTouHNK, CBONCTBO, 3Ha4eHune.

3.2.13.6. HacTpowuka ctaTyCHbIX MoAenen 1 rpynn ctatycoB

HacTtponka ctaTycHbIX Mogenen n rpynn ctatycoB obecneynBaeT BbINONTHEHNE DYHKLNIA:

o Co3gaHune n namMeHeHue rpynn cTaTtycoB AMs LLBETOBOMO pasfeneHuns;

o CosgaHue cTaTyCHbIX MOAENEeN Ans NepeMeLLeHns 3anmcemn no cratycam;

o Co3gaHne onncaHus cTaTyCHbIX Modenen;

o Co3gaHne n n3aMeHeHne NepexogoB Mexay crtatycamu;

e BkniodeHwne 3anpoca noaTBepXaeHUs y nonb3oBaTens Ans BbINONHEHUA nepexoaa;
e AyamTt nepexofoB 3anncu nNo cratycam;

e [IpocMoOTp rpaduyeckoro NnpeacTaBreHns ctTaTycHon Moaenu;

e YganeHue rpynn ctaTycoB U CTaTyCHbIX MoAenen.

o  ®dopmMMpoBaHME OKYMEHTAUUKN A9 CTaTyCHOW Mogenu.

° OT06pa>KeHv|e CBOWNCTB CTaTyCoB 1 nepexonoB B BMAE MKOHOK-MHOMKATOPOB.

3.2.13.7. HacTpouka aBTOMaTM4eCKOro 3anycka 3agay no BpeMeHu
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HaCTpOVIKa adBTOMaTNUYECKOro 3anycka 3agad no BpemMmeHun no3BosnAeT:

e Bectu nepeyeHb 3aga4 anda ocyuecTBrieHnA X aBTOMaTU4eCKoro 3anycka,

— CosgaHue 1 pegakTMpoBaHWe 3adaHuii NNaHUpOoBLLMKA.

- HaCTPOIZKa napamMmeTpoB BbINOJIHEHUA 3aaHNA:

- HawnmeHoBaHwue 1 onucaHue 3agauu;
- [TlpusHak akTMBHOCTM (BKM/BbIKI);
- HacTpoiika KpoH-BbIpaXeHus;

— Bblbop 3agaHus U3 NepeyHs AOCTYMHbIX B CUCTEME;

— HacTtpoiika nHanBmayarnbHbIX NapaMeTpoB, TPebyoLWNXCS ANs Kax-

[A0ro 3afaHus.
e 3anyckaTb 3aaaHus Ha BbINOSHEHUE;
e 3anyck 1 OTKMYEHNE HECKOMbKMX BblAENEHHbIX 3a4aHNI;
e  OTMEHWTb BbINONMHEHUS 3anyLLEHHOW 3a4a4u;
e YpanuTb 3adaHuns NNaHUPOBLLMKE;
e BbINONHATL NPOCMOTP UCTOPUM 3aryCKOB 3afaHni NNaHUPOBLLMKA;
e BbinonHaTb AeTanbHbIA NPOCMOTP OTAENBHOMO 3anycka:

— Bpewm4 3anycka;

— Bpemsa 3aBepLueHus;

— [MpofomKUTenbHOCTb;
— CocTosiHne 3agaHus;

—  Kcnonb3yembii cepBuc;
—  Wcnonbsyembin MmeTog;

— CocTosiHne nocnegHen 3agayn.

3.2.13.8. Hactpowuka n xpaHeHue HabopoB aTpubyTOB ANA
nepapxmyeckmx cnpaBoOYHMKOB

e Co3gaHve 1 pefakTMpoBaHUE XapakTepPUCTUKM Yepes CrpaBOYHUK XapakTepucTuKu.
e [pu co3pgaHum xapakTepucTukM AOCTYNHa HyMepaLums Nonen.

e Co3fdaHve ¥ pefakTUpPOBaHWE XapakTepuUcCTUKM 4Yepe3 (PopMy pedaKkTUpOBaHWUsS 3anvcu

nepapxmyeckoro cnpaBoYvHuKa.

e [lobaBrneHne xapakTepucTuKn B 3anmcb Mepapxmyeckoro CrpaBoOYHUKA.
e YpaneHue xapakTepuUCTUKM U3 3anucn nepapxuyecKkoro crnpaBoYvHuKa.
e HacTtponka nonen xapakTepucTuK.

o PaboTta c aTpubyTOoM XapakTepUCTUKMN.

34



3.2.13.9. MHOrookKoHHOCTb
YnpouieHune n yckopeHue paboTbl C HECKOIbKMMM 3aNMUCAMM CNPABOYHMKA U CMUCKAaMU 3a-

nuceit 06 bEKTOB NPUNOKEHNIN B paMKax OA4HOM BKAaAKuN bpay3epa.

PesKnMm MHOrOOKOHHOCTU MOKET BbITb BK/THOUEH TOJIbKO B NM0J/Ib30BaTe/IbCKOM pybpurKaTope
1 NO3B0/IAET PaboTaTb C HECKONbKMMM 3aNNCAMM 06 BEKTOB NPUNONKEHMA OAHOBPEMEHHO B PaMKax
oAHOM BKMaaku Bpaysepa. Mcnonb3oBaHWe peXxMma MHOrOOKOHHOCTU 3HAUYUTE/IbHO YCKOpAeT pa-
60Ty B C/MIOXHbIX KOHOUTYpaumax, n3basnaa oT HEO6XOAMMOCTM OTKPbIBAaTb MHOMECTBO BK/1aAoK

b6pay3epa 1 CoKpallas Bpems OXuaaHua 3arpysku nHtepdemnca.
3.3. TllporpaMMHbIN KOMNOHEHT « KoHdurypatop»

3.3.1. YnpaBneHue mopensmMun AaHHbIX

YnpaeneHne 00beKTHbIMU MOAENSAMM MPUIOXEHNA N OaHHbIX BbINOMHseTcsa B KoHdury-
paTope 06beKTOB npunoxeHui (ganee KoHdurypaTop) n 3akntovaeTcs B obecneyeHumn gobdaene-
HUS, UBMEHEHWS, yaaneHus N HaCTPOWKN CTPYKTYP 06 bEKTOB NPUMoXeHus (KOHurypaumm), Takmx
Kak, HanpumMep, CNpaBOYHUKKN, JOKYMEHTbI, peecTpsbl.

YnpaBneHne obbekTammn AaHHbIX OCYLLLECTBIISETCA Yepes Nosib30BaTeNbCKMN UHTEpdENnc
(KoHdpurypaTop).

KoHdurypaTtop siBNsieTca MHCTPYMEHTOM ANSA NPOEKTMPOBAHMSA CUCTEM C OObeKkTaMmu npu-
NOXEHUN «Ha neTy», 6e3 npuBneyvyeHns pa3paboTyUNKOB 1 NpefHa3HaYeH Kak Ang nonb3oBaTenen,
Tak 1 4ns agMUHUCTPATOPOB (aHANUTUKOB). AOMUHUCTPATOPbLI CUCTEMBI (AHANUTUKN) NPOEKTU-
PYIOT M HacTpamBaoT 0O6BbEKTbI MPUNOXKEHUS CUCTEMBI, @ NoNb3oBaTenu paboTalT ¢ JaHHbIMU
HaCTPOEHHbIX 06 bEKTOB NPUNOXEHUSI cUCTEMbl. Pa3paboTyunkm moryT ObiTb NpUBNEYeHbl 4Nna pe-
LWEHNSI PeAKMX U YaCTHbIX 3a4a4, KOTOPble HEBO3MOXHO BbIMOSHUTE C MOMOLLIbIO METOL0B U
cpeactB KoHdurypartopa.

M3meHeHns, BHECEHHbIE B 0OBHEKTHYHO Modenb npunoxeHus Yepes KoHdurypaTop, oTpa-
XarTcs B cuctemMe 6e3 nepesanycka cepsepa npunoxXeHust.

OOGbeKTbl faHHbIX, NoAnexalyne ynpasneHuto 1 Be4eHUHo:

o Ob6beKTbl, ANs KOTOPbIX HE NPefyCMOTPEH XU3HEHHbIV LMK (paboynn npouecc, ctaTycHas

MOAENb), HanpUMep, CNPaBOYHUKY;

e OO6bekTbl, ANs KOTOPbIX MPEAYCMOTPEH >XMU3HEHHbIN LMKM, Hanpumep, AOKYMEHTbl CO

cTaTyCcHOW MoJerb.
BepgeHune 06beKTHbIX Mogenen NPUNOXEHNA U OaHHbIX BKNOYAET OYHKLNN:

o CosgaHune obbekTa NpUnoXeHus;

e PepaktnpoBaHue co3gaHHOro o6bLeKkTa NPUNOXKEHUS;
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e YpaneHue co3gaHHoOro ob6bekTa NPUNOXEHUs;

e 3arpyska Mogenu gaHHblX 06bekTa NPUNoXeHust 3 canna;

o CoxpaHeHue MOAENN OaHHbIX B dhainsT;

o [loGaeneHue B N3bpaHHOEe Moaenen AaHHbIX 0OHEKTOB MPUMNOXKEHUS:

— BO3MOXHOCTb OTOGpaXeHUs1 BCeX Mogenen AaHHbIX;
— BO3MOXHOCTb OTOGpaXKeHUs TONbKO N36paHHbIX MOAENen aHHbIX;

— Bo3MoXHOCTb yaaneHus n3 nsbpaHHbix;
e OOGHOBrEHMe NepeyYHss Moaenen AaHHbIX OOBEKTOB NPUIOXKEHNS;
e Co3sgaHve KonMu Moaenn AaHHbIX 0ObeKTa NPUNOXKEHUS;
e [locTpoeHune ER-gnarpammbl MoAeny AaHHbIX 06beKTa NPUNOXEeHUs:

— BoamoxHOCTb npocmMoTpa U CKavymBaHUA ER-D,I/IanaMMbI Moaenn aaHHbIX obbekTa

npunnoXxeHumA, Monyneﬁ nrpynn 00BbEKTOB npmno>|<eH|/||?1;

MpocmoTp Tabnuupbl 6a3bl AaHHBIX MOAENN AAHHbIX 00bEKTa NPUNOXKEHUS:

— CaoricTtB Tabnuubl 6a3bl JaHHbIX;

— OTobpaxeHne KONOHOK 1 NX CBOMCTB ANS Tabnuupsl 6a3bl AaHHbIX;
— OTtobparkeHne NHOEKCOB KONMOHOK Tabnuupbi;

— Bepenwue nonutuk RLS;

— OTtobpaxeHne o6BEKTOB NPUMNOXKEHNS;
e [IpocmoTp cBs3eln aTpMOyTOB ClpaBOYHUKA:

— Co cnmco4Hon dopmMoN CrpaBoOYHUKA;

— C oTtoGpaxaeMblM UMEHEM;

— C dopmoii pegakTMpoBaHUS CNpPaBoOYHMKA;

— C npaBvnamun noBeAeHWs 3NIeMEHTOB ynpaBneHns (popMbl pegakTMpoBaHUS;

— Co3spgaHue cTaTnyeckux NnpeactaBneHuin MoAeny AaHHbIX 06bekTa NPUNOXeHUs.

— [lpocmoTp ncTopun M3MeHeHUn AaNeMeHTOB:

— Bbibop nons koHdurypaumm obbekta NnpunoXxeHus, No KOTOPOMy HeobxoaMMo Npo-
CMOTPETb UCTOPUD U3MEHEHWI;

— OTtobpaxeHne gatbl U BpEMEHU, KOrga BHECEHbI N3MEHEHMS;

— OrtobpaxeHne PO nonb3oBaTenen, KOTOpble BHECIN N3MEHEHUS,

— OTtobpaxeHne cnucka anemMeHToB, KOTOpble NpeTepnenn N3MeHeHus C LBETOBbIM
obo3HavYeHneM;

— [MpocmoTp cTaporo n HOBOro COCTOSIHUA A1 KXXA0ro aNeMeHTa U3 Crmcka arieMeH-
TOB.

— [MpocmoTp B3aMMOCBSA3€EN 3NEMEHTOB KOHUIYypaLN:
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— OtobpaxaTb naeHTnuKaTop cBA3aHHOIrO o6bekTa KoHurypaumu;

— OrtobpaxaTb HaMmeHoBaHME CBSAI3aHHOro obbekTa KoHdUrypauuu;

— OrtobpaxaTb TN CBSA3aHHOIO 06bEKTa KOHUIypaLmK;

— OrtobpaxaTb nHopmauuio o none obbekTa KOHUrypaLumm, CBA3aHHOIO C TEKYLLINM
06BHEKTOM NPUSNOXKEHNS;

— BO3MOXHOCTb OTKpbITb CBSAA3aHHbI OOBEKT B OTAENbHOW BKNaake bpayaepa.
e ABTOMaTM4ecKas reHepaunsa AOKYMEHTaLMN MOAYNeN N 0O bEKTOB NPUNOXEHWUN:

— [lonHas gokymeHTauus;

— OnuncaHue normyeckon mogenu;

— OnucaHue cTtatycHon moaenu;

— OnucaHue dopm peaakTMpoBaHUS;

— OnucaHue npaBun Banugaumm;

— [MpoBepka KoHGUrypauum obbekTa NpUNoXeHns;

— [MpocmoTp MCTOPUKN U3MEHEHMI MOAENW AaHHbIX OO BEKTHOM MOAENN NPUIOXKEHUS;
o Co3gaHune 1 HacTpoKKa CTaTyCHOM Moaenu Anst 0O bEKTHON MOAENN NPUNOXKEHMS:

— [MpocmoTp rpacdmnyeckoro npeacTaBneHns ctatyCHON Mogenu;
o [loGaBneHue, UI3MEHEHNE 1 yOaneHne ctaTyca B MOAENN:

— BbIbop rpynnel ons cratyca;
— T[louck ctatycHon mogenu no nonto «HammeHoBaHuey, «Koay;
— YcraHoBneHune npusHakoB BeTteneHne, KoHe4yHbIn, HavyanbHbIR;

— [epemewenne ctatycoB mexay cobowu;
e [lo6aBrneHve nepexona Ansa crtatyca C BO3MOXHOCTbIO YKa3aHUSA:

— Kopa, HaseaHus, KoHeyHoro coctosiHus;

— [lepexoga no ymOn4yaHuio;

— Ponewn gns obecnevyeHns BbINOMHEHNA NEpexoaa;
— BuaumocTtn nepexoaa;

— Ycnosui BUAMMOCTU Nepexoga ¢ NOMOLLbIO CKPUNTA;
o [lencTteusa ans nepexopa:

— C nomoLLbto CKpunTa nnum cepBepHOro 3agaHus;

— Wcnonb3oBaHne CMCTEMHBIX HACTPOEYHbIX MAapaMeTpPOB:

— [Ansi aBTOMaTn4eckoro npeaocTaBneHms 4OCTyna K CNpaBOYHUKY Arsi NONb3oBaTenNs;
— BoccTtaHoBneHnss UnNbTpOB, HACTPOEHHbLIX MO YCMNOBUAM W KOMOHKaM ¢OpMbl

Crnuncka, npu noBTOPHOM OTKPbLITUA (*)OprI Crnuncka.

3.3.1.1. Co3paHue obbeKTa NPUOXKEHUNA
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,D,J'IFI co3gaHnAa HOBOro obbekTa NPUNoXeHnA HpOFpaMMHbIVI KOMMOHEHT obecneunBaeT

cnegyroLime BO3MOXHOCTU:
e OnucaHMe OCHOBHbIX CBOMCTB CO34aBaeMoro obbekta npunoXXeHus.
e OnucaHve Mofenu faHHbIX CO34aBaeMoro obbekTa NpUNoXeHus.
e OnucaHue yHuKanbHbIX aTpnbyToB CO34aBaeMoro 06beKTa NPUNOXKEHNS.
e OnucaHne popMbl pefakTMpoBaHUS CO30aBaeMoro O6bLekTa NpPUNoXeHus.
o OnucaHne opmMbl CNNCKa CO34aBAEMOro 06beKTa NPUITOXKEHKS.
e Hactpowka paboyero npouecca (CtaTycHon Mmoaenu) Ans obbekTa NpuUnoXeHus.
e OnucaHue ycnosui oopmMaTUpoBaHus hopMbl CNMCKa CO3a4aBaeMoro oobekTa NPUNoXeHns.
e OnucaHne punbTpoB OPMbI CNCKa CO3aaBaeMoro ob6bekTa NPUoXKeHNs.
e OnucaHue neyaTHbIX (hOpM co34aBaemMoro o6bekTa NPUNOXeHUs.
e OnucaHue npasun Banuaaumm Moaenn AaHHbIX co34aBaemMoro 06bekTa NPUNoXeHus.
e OnucaHve gencTeu Moaenu AaHHbIX CO34aBaemMoro obbekTa NPUNoXeHus.
e OnucaHue TpUrrepoB MOAENN AaHHbIX CO34aBaemMoro o0bekTa NPUNOXeHUs.
e OnucaHue npaBus NPOBeAEHUS ANIEMEHTOB ynpaBneHns opMbl peaakTUPOBaHUS.
¢ Hactpoinka nognucbiBaemblx AaHHbIX OO bEKTHON MOAENWN OaHHbIX.
e [IpocMOTp json-NpeacTaBneHns Mogenu AaHHbIX Co34aBaeMoro ob6bekTa NPUNoXKeHUs.

Mpn coxpaHeHumn nonb3oBatenem obbekTa npunoxeHus B KoHgurypatope cucrema as-
TOMaTUYECKN FreHepnpyeT 0OBEKT MPUMOKEHNA B COOTBETCTBMM C 3a4aHHbIM ONUCaHMEM MoAenm
AaHHbIX, OPMbI pefakTUPOBaHNS 1 Cnncka. Takke BO3MOXHA reHepauns opMbl peaakTpoBa-
HUA 1 POpPMbI CNUCKa 00BEKTA NPUNOXKEHUSA HA OCHOBAHUWN 3a4aHHON MOAENWN JaHHbIX B criyvae,
ecnu hopmMa peaakTMpoBaHUA U cnucka He onucaHbl Yepes KoHdurypaTop.

Mpun coxpaHeHnn n nybnukauun nameHeHmn B obbekTax npunoxeHus ¢ Tunamm Cnpasoy-
HUK, PeecTp, MNonb3oBaTtenbckas gopma, OTveT n NpeactaBneHne nonb3oBaTensM, y KOTOPbIX
OTKPbIT MBMEHEHHbIN 0OBEKT NpMNoXeHnsa B pasgene CnpaBoOYHMKM HA MOMEHT M3MEHEHUS KOH-
durypaunm, otobpaxkaeTca nyLl-yBeAOMINEHNE O BHECEHUN U3MEHEHWU 1 aBTOMATUYECKN OOHOB-
nsaetcs cTpaHuua B 6paysepe. Mo ymonuaHuio nepesarpyska CTpaHuubl OTKNioYeHa. BkntovaeTca
B NPUKNagHoOM NpoekTe B 6y10Ke nHMumanm3aunm OCHOBHOMO 06bekTa web-KkoOMNOHEHTa Npunoxe-
HUS.

B cooTBeTCTBMM C 3aaHHON MOAENbIO AaHHbIX OCYLLLeCTBNAeTCA (popMaTHO-NOrM4YeCcKni

KOHTpPOJ1b, @ UMEHHO.

o KOHTpOJ'Ib T™MNna " pa3MepHOCTU nons (B 3aBMCMMOCTU OT TUNa nonAa. MakCumalnbHaa “
MUHUMalnbHaaA AnnHa, TOYHOE 3HaydeHue OJIMHbl, MaKCuMalibHOe KOJNmM4yecTBO 3HaKoB,

A0NYyCTUMOE KONMYECTBO 3HAKOB A0 M Nocrne 3ansTon U T.4.);
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e KoHTponb 0653aTenbHOCTU 3aMONTHEHWUSI U YHUKANBbHOCTU 3HAYEHUI NOnen;

° KOHTpOJ'Ib Ha COOTBEeTCTBME 3Ha4YeHua nona 3afaHHOMY perynapHOMY BblpaXEeHUHo.
KOHTpOJ'Ib Ha COOTBETCTBME 3HA4YeHUdA MONs 3agaHHOW Macke BBoAa. npOVI3BOJ'IbeIl7I

KOHTPOIb, 3aaBaeMblii C MOMOLLbIO CKPUNTOBOrO A3blka A Nonen nnM oobekTa B LIENoM.

3.3.1.1.1. OnucaHue OCHOBHbIX CBOMCTB 0ObeKTa NpUIoXeHuUsA
MporpamMHbIit KOMMOHEHT 06ecneynBaeT BOSMOXHOCTb ONMCaHMA OCHOBHbIX CBOMCTB 06b-

€KTa NPpUaoxeHunAa, a UMeHHO:

o Bbibop TMna ob6bekTa NpUNoXeHNss N3 BapuaHTOB:

— CnpaBOYHMK.

— PeecTp.

— [lonb3oBartenbckas dopma.
— Ortyer.

— [pencraeneHue.

—  CoobueHue.
¢ Bbibop cTtatycHon mogenu onst o0 bekTa NpUNOXeHus!.

- Bbl60p TUna CTaTyCHOIZ mMoaenu: ynpasndwowaa CoCToAHNUEM Unn 0To6pa>|<a+ou.la9|

COCTOAHKME.

e YKazaHMe nmeHu Tabnuubl gaHHbIX 0ObekTa NpunoxeHus, kotopas dyaoeTt otobpaxeHa B

0a3e JaHHbIX.
e bBnokupoBka nepeMMeHoBaHUsi UMeHU TabnuLbl 6a3bl JAHHbIX NOCHE COXPaHEHMSI.
e YnpaBneHune HacneaoBaHMeM MOAENU AaHHbIX POAUTENbCKOro 00bekTa NPUNOXKEeHUs:

e Cnuncok atpnbyToB.

¢ OTobpaxaemoe nwmsi.

e HacTponkn konoHok doopMbl cnmncka.

o  QPUNbLTPLI.

e HacTponku dhopmbl peaakTMpoBaHus.

e [le4yaTHble bopMbl.

¢ [lpaBuna Banugaumm.

e Tpurrepbl.

e [lenctBus.

o [lpaBuna noBeaeHUs aneMeHTOB YOPMbl pefakTUPOBaHNS.

e [lognucbiBaemble gaHHble
e YnpaBneHue HacnegoBaHWeM MOAENN AaHHbIX 0GbeKTa NPUNOXEHUS APYTMMU 0GbEKTaAMMU.

e YTeHue AaHHbIX U3 NpeacTaBneHus Tabnuubl 6a3bl AaHHbIX.
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CospaHue 6a30Boro o6bEKTa NPUOKEHNS.

YnpaBneHne amMeHeHnsiMM AaHHbIX 06bekTa NPUNOXEeHUS.

YnpaBneHue KenmpoBaHNEM OaHHbIX 00beKTa NPUNOXKEHUS.

YnpaBneHne BePCUOHHOCTbLIO AaHHbIX 06 beKTa NPUIOXKEHNSI.

YnpaBneHve BUANMOCTbIO 06BbEKTA NPUNOXKEHUA ANa OpYrMX Nonb3oBaTenen.
KonunpoBaHue koHurypaumm obbekta NpunoxeHus.

YnpaBneHue co3gaHnem MHOekca NnosIHOTEKCTOBOrO noucka.

YnpaBneHue npusHakamm obbekTa NpUnoXXeHns:

e [lonNHOTEKCTOBLIV MOUCK.

o [lpeagctaenenuve BA.

e AGCTpaKTHbIN.

e He Hacnepyetcs.

e Tonbko yYTeHue.

o CkpbITb B pybGpukaTope.

e lcTopuyeckmn.

o KelwwnpoBaTb.

e ArpeccuBHOE KeLumpoBaHue.

o Bkniountb ayguT.

3.3.1.1.2. OnucaHue Moaenu AaHHbIX 00 bEKTa NPUIoXKEeHUs

[lns onucaHus Moaenu AaHHbIX 06bekTa NPUNOXEHMS NPOrpaMMHbIA KOMMOHEHT «KOH-

durypatop» obecneunBaeT cnegyoLme BO3MOXHOCTY:

[loGaBneHne HoBbIX Noren cneayowmx TUMNoB:

— UenouucneHHbli;

—  ONWHHBIN LENOYNCNEHHDBIN;
—  [HecatnyHbin;

—  [OnNVHHBIN OECATUYHbIN;

- GUID;

— CTpoKoBbLIN;

— [Hata;

— [aTa co BpeMeHeMm;

— bynesckuig;

— Ccblifika;

— Ccblfika Ha CUCTEMHbIN OOBEKT;

—  BRoXxeHHbIh 00BbEeKT;
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BnoXXeHHbIN Cnncok;
BnoskeHHbIN CNUCOK OOBbEKTOB;
dann.

XapaKTepuCTUKMK.

pynnupoBKa CyLLECTBYOLLMX NONEN.

Pepaktn poBaHMe CyLLeCTBYHOLNX nonemn.

YaaneHue cyLecTByOLMX NOMen.

nepeI/IMeHOBaHI/Ie nonemn, c y4yeToMm N3MEHEHUN CBA3EN C ApyrmMmn  CyllHOCTAMU, C

CbOpMI/IpOBaHI/IeM otyeTa 06 N3MEHEHHbIX CYLHOCTAX. OFpaHI/I‘-IeHI/Ie nepenMeHoBaHnAa —

Npyu MMNopTe KoHUrypaumm.

3agaHve HacTpanmBaeMblX TUNOB AaHHbIX HA OCHoBe 6a3oBbix (Hanpumep, CHUIC, MHH) n

ncnosib3oBaHne nx npun co3gaHnn nonen B MOAENN AAHHbIX.

lMpoBepka OnNd Has3BaHWA MNONEN-naeHTUPUKATOpoB (CUCTEMHBLIX HaMMEHOBaHWW, B

obbekTax NpuUnoXeHusi, hopmax peaakTMpoBaHusi, atpubytax u T.4.) Ha HecoBnaaeHue ¢

3ape3epBUPOBaHHbLIMU CNIOBaMM.

YKasaHue gns nonen MoAenu AaHHbIX B 3aBUCUMOCTM OT UX TUNa creaylolmx napaMmeTpos

1 NPU3HAaKOB:

Ob6sa3aTenbHOCTb (KpOME MOMnen C TUNOM BIIOXEHHbIN OOBEKT, BIIOXXEHHbIA CMMUCOK,
BMOXEHHbIN CNNCOK OOBHEKTOB);

YHUKanbHOCTb (4N15 BCEX TUMOB NONewn);

CoobuieHne 06 owmnbke — TeKCT oWwmMbkM nNpu Banuaauun atpmbyTtos, obszatenb-
HOCTb KOTOpbIX YCTaHaBMMBaETCH C NOMOLLbLIO Npu3Haka "ObasaTtensbHbln" unm ¢ no-
MOLLIbIO NpaBuna;

BHewHero atpmbyTa — ons BBOAa HaMMeHoBaHWs aTpubyTa, koTopoe byaet oTobpa-
KaTbCsa B HAa3BaHMM BO BHELLHEN CUCTEME.

®dunbTp (OQL) — ansa BBoAa ycnosus punbTpauum (ona nonewn ¢ tunom Ccbinka).
Ycnosusa cunbtpa — Ana BBOAA YCNoOBUSA hunbTpaumm ¢ NOMOLLbIO KOHCTPYKTOpa
ycnosun (onst nonen ¢ tmnom Ccblinika).

MakcmMmanbHyo 1 MUHUMAaIbHYIO ASIMHY (419 CTPOKOBOrO TUMa nons);
MakcrmanbHoe KONMYeCcTBO 3HAKOB (AN LeNOYUCIIEHHOrO TMna nons);

TOYHY0 ANVHY 3HAKOB (ANsi CTPOKOBOrO TMNa nons);

TOYHOCTb YMcna 1 KONUYEeCTBO UUdp Nocne 3anaTon (49 4ECATUYHOIO U AFIMHHOMO

AECATUYHOro TMna);
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MuHMManbHOE M MakcMMarbHOEe 3HayeHue 4ucrna (ans TUMNOB: LEeNOYMCNEHHbIN,
ONMHHBIA LeNOYNCTIEHHbBIN, OeCATUYHBIN, ANNHHBIN 0EeCATUYHbIN, faTa, AaTa Cco Bpe-
MEHEM);

3Ha4yeHmne No ymon4yaHuio (451 Bcex TUMOB NOJen, KPOME BNOXEHHOIo obbekTa, BIo-
YKEHHOrO Cnuncka, BNOXEHHOro cnmucka o6bekToB 1 hanna);

HanmeHoBaHune atpnbyTa BO BHELLHEN CUCTEME;

Macky BBoAa (Ansi CTPOKOBbLIX Nonen n aathbl);

CneuuarnbHbIX CMMBOMOB AS11 Macku BBoAa (4515 CTPOKOBbLIX Nosnen);

PerynspHoe BbipaxxeHue (4ns CTPOKOBOro atpubyra);

Cchbiniky Ha 06bEKT NPUITOXKEHMS, Kak CO30aHHOro Yepes KoHdurypaTtop, Tak 1 paspa-
©6oTaHHoro Ha nnatdopme (4N nosern ¢ TUMOM CCbifKa, CCbISTka HA CUCTEMHbI 00b-
€KT N BITOXXEHHbIN CMUCOK 00BHEKTOB);

Moackaska (ans Bcex TUMNOB nonen);

BbiBO4 noackasky npy NMpOCMOTPE ANUHHBIX 3HAYEeHU aTpubyTOB Mpy HaBEAEHUN
Kypcopa Ha AnMHHOE 3HayYeHne aTpubyTa cnpaBoYvHMKa;

Bbluncnsemoe 3HaveHue (4ns Bcex TUMNOB nonen). 3HavyeHne 3agaeTcsl C NOMOLLbIO
CKpUNTa;

CkpbiTOoe 3HadeHue nonsa (No ymonyaHuio atpubyT He oTobOpaxaeTcs Ha naHenu
dumnbTpaumm 1 Ha CreHepmMpoBaHHbIX opMax);

"eHepupyemoe 3HaveHue nons (nepecyntbiBaeTcs NpyM U3MEHEHUWU 3anucu Mo 3a-
AAHHOMY BbIPaXEHUIO);

OcHOBHOE 3HayeHve Nons (XpaHnTcA B OTAeNbHOW KonoHke Tabnuupel B, nocne yaa-
NEeHns Nons ¢ BKIKOYEHHbIM npuaHakoM "OcHoBHor" ctonbey Tabnuubl B, cooTeeT-
CTBYIOLMIA yaaneHHoMmy aTpubyTy, He yaanseTca u3 6a3bl 4aHHbIX, €CNU B HEM €CTb
AaHHbIE NN ApYron 06 LEKT NPUNOXEHNUS UCMONb3yeT 3TOT cTonbew);

Pexum 3arpy3kn gaHHbix Tabnuubl (405 Nonen ¢ TUNOM BIOXEHHbIN CMMCOK 00 bEK-
TOB);

dopmart ¢ pasgenurensammn (MCnosfb3oBaHMe pasgenuTens Thicad Npyu oTobpaKeHun
3Ha4eHus nons).

KonoHka cBsi3m B 3anuncu (4nd nosier ¢ TUNoM CCbifika, BNOXEHHbIN CMMCOK 0OBHEKTOB)
KonoHka cBs3n B ccbirike (4ns nonem ¢ TUMNom cCbifka, BIIOXEHHbIV CMMCOK OO bEKTOB)

CkpbITb onuun ounbTpa (4N9 BCeX Nonen).

[JobaBneHne MeToK Ansi Nofien Moaenn JaHHbIX:

[lo6aBneHne BNOXeHHOro cnmcka BHYTPY APYroro BIIOXXEHHOrO CNUCKa;

[lobGaBneHne cnucka 3Ha4YeHni.
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e YkasaHue nonewu, no KOTOpPbIM 6yneT CTPOUTbLCA NOSTHOTEKCTOBLIN MHAEKC ANS ob6bekTa, 4YTo

NO3BOSIUT UCMOSb30BaThb MOSIHOTEKCTOBbLIN NMOUCK B CChINTOYHBIX MOSISIX.

e BO3MOXHOCTb YKa3blBaTb NoJid Moaenn AaHHbIX, 3Ha4YEeHUA KOTOPbIX HEe 6yﬂ,yT KOMnMpoBaTbCA

NP KOMMPOBaHUM 3anncy ob6bLEKTA NPUNOXKEHNS.

e BO3MOXHOCTb YKa3blBaTb Nojid moaesnun AaHHbIX C TUMNOM dainn, BNnoxeHns KOTOPbIX HE 6yﬂ,yT

noanucbiBaTbCS.
e Bo3MOXHOCTb yka3aTb NMLEH3MOHHbIE donarv U Modynu Ans nonen Moaenu AaHHbIX:

— 3HayeHus dnaroB unu moaynen Ans atpubyToB CTOSAT Bbille B NpuoputeTe, Yem
donary unu moaynu Ha oopMe Crnmncka 1 ocTasnbHbIX pa3aenos, CBA3aHHbIX C aTpuoy-

TaMW.

e BbiBOA noackasku Npy NPOCMOTpe ANMHHBIX 3HAYEHWUI NPU HaBeAEHUM Kypcopa Ha ANMHHOE

3Ha4yeHne aTpubyTa cnpaBOYHUKA OTOBPaXKaeTCsi MOSTHOCTLIO.
e MaccoBoe nepemeLleHne aTpubyToB B CriMCKe.

e MaccoBoe peaakTMpoBaHMe CBOWCTB aTpUbyTOB B CrUCKE.

3.3.1.1.3. OnucaHue yHUKarbHbIX aTPMOYTOB 06 bEKTa NPUSTOXKEeHUs
MporpamMMHBIN KOMMNOHEHT obecneynBaeT MHTerpauno o6bEKTOB NpunoxeHust KoHdurypa-

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

Ha Bknagke YHukanbHble aTpubyTbl KOHUrypauum obbekTa NpUNoxXeHnst co3aaroTcs KOM-
BuHaumun n3 atpubyToB 06bEKTa NPUNOXKEHNS, ABNAIOLNXCSA YHUKANbHBIMU KMNoYamn Ans 3anucen
OOBbEKTOB NPUIIOXKEHUS.

YHuKanbHbI aTpubyT NnpeactasnsieT cobon kombunHaumto atpubyTtos Or1, Ha3biBaemyto
Takke HaTyparbHbIM KIMYOM 3anMcy o6bekTa NpUnoXeHus. To 03HAYaeT, YTO 3anucu oTnmya-
I0TCS APYr OT Apyra 3HavyeHnsMm aTtpubyToB ob6bekTa NPUoXeHus, BXOAALWMMU B COCTaB YHU-
kanbHoro atpubyta. MoxHO co3gaBaTtb Kak O[MH, TaK U HECKOIMbKO YHUKanbHbIX aTpubyToB Ang
ogHoro obbekTa NPUIoXeHUs.

B moayne mMoxHo 3agathb:
e CucremHoe nms;
o ATpubYTbl — cogepXuT nepeveHb aTpubyToB, KOTOPbIE BXOOAT B COCTaB YHMKAIbHOMO

anI/I6yTa. ,D,OCTyI'IHa BO3MOXHOCTb UCMNOJ1Ib30BATb anI/I6yT B Ka4eCTBe NnepBUYHOIO Krito4a.

3.3.1.1.4. OnucaHue hopmMbl pegakTUpoOBaHUA OO BLEKTa NPUNOXEHUSA
[MporpamMHbI KOMMNOHEHT obecneynBaeT BO3MOXHOCTb ONMcaHus (popMbl pegakTuposa-

HUs1 06 BbEKTa NPUMNOXEHUS, @ UMEHHO BO3MOXHOCTb 3a4aThb:
o [lapameTpbl OpMbI pedakTUPOBaHUS:

— PacnonoxeHue 3arofnioBKOB.

43



— llupwuHa 3aronoska.

— Wwnpwuna nons.

— LWwnpuHa cbopmbl pegakTMpoBaHus.
— BebicoTa hopMbl pegaktupoBaHuA.

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

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

[aHHbIX;
e LLKnpunHy 1 oTCTYN 3aronoBka;
e LnpwuHy 1 oTcTyn nons;

e Tun gna crtpokoBoro atpmbyTa (TEKCT, MHOrOCTPOYHbLIA TEKCT, peaakTop, paclUMpPEHHbIN
penakTop, naponb);
e 3ameluaroWwmnn TekcT (oTobpaxkaeTcsa B Nofe BBOAA B OTCYTCTBMM 3HAYEHUS M yKa3biBaeT Ha

oXupaemble AaHHbIe).

e YcrnoBusi cunbtpa (nossonsieT A06aBnsATb npaBuna  punbTpauMum B CCbIIOMHbIX

KOMMOHEeHTax no nonsm opmbl pOAUTENBHOrO 06 bekTa NPUNOXKEHUS).
o  ®dopMy peakTUpOBaHUS CCbINTOYHbLIX NONewn.
e CosgaTb HECKONbKO (hOPM pefakTUPOBaHUS C yKa3aHUEM:

— CucTeMHOro UmeHu,

— OTobpakaemoro MMeHu,
— Onucanus,

— Crartycos,

— BwnpaoB oTobpaxeHus,

— Ycnosui otobpaxeHus.

Takke cyLecTByeT BO3MOXHOCTb HacTponkn CSS ctunen gnsg KOMNOHEHTOB hopMbl pe-

OaKTUpOBaHUA:

o CSS nongd TonbKo Ang YTeHnst — 4ns HacTponkn CSS-ctunein ang nonen ¢ akTMBMPOBAHHbIM

Npu3HakoM TOSbKO YTeHue;
e (CSS 3aronoBka — ons HacTponkn CSS-cTunen Ans 3aronoska nosisi Boaa.

Takke cyLiecTByeT BO3MOXHOCTb onncatb OOPMYy pefakTupoBaHna 1 oopMy cnmncka ans

nona Tuna «Brno)eHHbIn CrMcok», a UMEHHO:
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YkasaTb norie o6bekTa, 3arofioBokK 1 nopsAaagoK nx cregoBaHnAd Ha (bopme penakTtnpoBaHunA

BIIOXEHHOM Tabnuubl;

MN3meHnTb HanmeHoBaHWe nonen ans OTO6pa)KeHI/IFI Ha d)opme penakTmpoBaHnA U Cnncka

Ha OTNMYHOE OT 3a4aHHOro B MOAeNu AaHHbIX;

BbInonHeHUs maccoBoro penakTnpoBaHnA KOJTIOHOK d)OprI Cnncka ond KOMnoHeHToB BMaa

Cnucok, Cnncok cebinok, CeasaHHbIM cnncok n Cnncok M-M.

CyLiecTByeT BO3MOXHOCTb OnmncaHns hopMbl peJakTUpoBaHus 0GbeKTa NPUNOXEHUS C

NOMOLLBbIO BU3YyalibHOro pegakrtopa. 3T0T penakTop no3BoSideT ynpaBiidTb KOMNOHEHTAMA

dOopMbl, @ UMEHHO:

OnucbiBaTb CTPYKTYPY POpMbI (pacrnosioXXeHne KOMMNOHEHTOB Ha hopme).
HacTtpoutb oTobpaxeHue cnpasku (none « URL CrnipaBkuy).

M3meHATb cBOMCTBA KOMMOHEHTOB.

3agaBaTb CBA3b KOMMOHEHTA C NofieM MoAEeNy AaHHbIX.

OnucbiBaTb (hopMy CrMcKa BIIOXXEHHOrO CrMcka 1 BIIOXKEHHOrO CNMcKka OObEKTOB.

OnucbiBaTb hOpMYy peakTUpPOBaHUS! BIIOXEHHOIO Cnncka (OnucbiBaTb CTPYKTYPY, U3MEHATb

CBOWCTBA KOMMNOHEHTOB 1 3aJaBaTb CBSI3b KOMMNOHEHTOB C NOSIAMN MOAEN ,D,aHHbIX).
[1ns BNOXXEHHOro crnmcka ecTb BO3MOXHOCTUY 3a4aTh:

— [Mpun3Haku: CBEPHYT MO YMOMNYaHUIO, OCTYNEH 3KCMOPT, TONbKO YTeHne, 3abnoknpo-
BaH, He NokKasbiBaTb MO YMOSYAHUIO, HE NEPEHOCUTbL CTPOKY;

— HavanbHyto BbICOTY CrnCKa, B KOTOPOW YKa3blBaeTCA ONTUMAsbHOE N0 YMONMYaHMUI0
KONMMYECTBO CTPOK (A58 BIIOXEHHbIX cnMckoB Buaa "Cnucok”, "CBA3aHHbIA CIMCOK",
"Cnuncok cebinok”, "Cnmncok M-M", “KapTa ceoncTts”);

— BblcoTy cnucka oT/4o;

—  W3meHATb pazmep CnMCOYHbIX BIIOKOB MYyTEM UX CKATUA U pacTArMBaHns Ha oopme
pefakTMpoBaHus;

— [Mone ans 6bicTpon 3arpy3kn annos (4ns BNOXEHHbIX cnuckoB Buaa «Cnucok» ¢
Hanuynem goyepHero atpubyTta Tvna «danny);

—  OTKnoYeHne MHOXECTBEHHOIO Bbibopa 3anmncen B komnoHeHTax "Cnucok”, "CeaAsaH-

HbI cnncok", "Cnncok cebinok”, "Cnncok M-M".
B Bu3yanbHOM pefakTope AOCTYMHbI cregyowme BudyasnbHble KOMMNOHEHTHI:
KoHTenHeps! (Bknagkn, Bknagka, N'pynna nonen, ®parmeHt, Ctpoka, KonoHka).

- ﬂ,J'IFI KoMrnoHeHTa Bknaaku AOCTyNnHa BO3MOXHOCTb OT06pa)KaTb BC€ BKIaAKu1 B Bbl-

nagatowiem Crmcke no KHormnke MeHK BKIagok.
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e OnemeHTbl (TekcT, Yncno, Yekboke, [ata, data n Bpems, Bpems, Ccbinka, Ccbinika unm
TekcT, Cnmcok ccbinok, vnepccbinka, PukcmpoBaHHasn ccbinka, Bnoxenne, Koa, KapTa,
baHHep, KHonka, Pasgenutenb, HabGop cceinok, [lepeuncnexne, [lepekntovartens,

dukenpoBaHHas cebinka, lNMpegnpocmoTp dana n gpyrue).

o KomnoHeHTbl KapTouka, Pasgenel dopmel, Pasgen dopmel, OTcTyn, Pasgenutens, Cnncok
n pgetanu, CnNUCOK KapToveKk npefHasHadeHHble ANns co3gaHue OTAENbHbIX KapTodek C
nHOMBMOyanbHbiM Habopom aTpubyToB, pasgeneHns dOopMbl  penakTUpoBaHUS  Ha
HECKOIbKO naHemnen, cosgaHus OGOKOBOW HaBUrauMOHHOW MNaHenu mMexay pasgenamm

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

e C nomowbio KOMMOHEeHTa WMHAukKaTop nporpecca BO3MOXHA HACTpovKka BM3yanbHOro
oToOpaxeHnsa npouecca BbINOSIHEHNA KaKoN-NnMbo onepauun B BUAe NUHENHOWN, KPYroBOW,

npnbopHON gMarpaMmmsl.

o [1na komnoHeHTOB Ccbinka, Ccbinka unu TekcT, PukcmpoBaHHas ceblfka, CNUCOoK CCbISOK,
Cnncok M-M ecTb BO3MOXHOCTb HAaCTpPOUTb NOoBedeHME Bblibopa 3anncen B CnpaBOYHMKAX

ANS KOMNOHEHTOB (POPMbI peaKkTUPOBaHUS], Yepe3 CBOMCTBA KOMMOHEHTA.

3.3.1.1.5. OnucaHue hopMbl cNUCKa 006 bLEKTa NPUNOXKEHUNA
MporpamMMHLIN KOMNOHEHT oGecrneyYnBaeT BO3MOXHOCTb ONMCaAHUS CTaHAapTHOW OOpMblI

cnncka obbekTa npunoxeHmda, a UMEHHO BO3MOXHOCTW:

o [loGaBneHus, HACTPOMKM 1 yaaneHms KONOHOK bopMbl Cnncka:

— Bbluncnsaembie KONMOHKN C BO3MOXHOCTLIO 3a4aHus CbOpMyJ'IbI Aana ycrnoeua C Uenbto
aBTOMAaTMYECKOro BbIYUCIIEHNS 3HAYEHUI B KONOHKE.

— Twun gaHHbBIX KONOHKN MOXET ObITb Bbl6paH N3 CTaHOapPTHbIX TUNOB AAaHHbIX:

- bynesckun.

- CTtpokoBbii.

- LenouyuncneHHbin.

—  [ONWHHBIN LLEeNOYNCNEHHbIN.
- HecatnyHbin.

—  [ONWHHBIN AECATUYHbIN.

- [HaTa.

- Jata co BpemeHeM.

- GUID.

- Ccbinka.

-~ Cchblnika Ha CUCTEMHbIN OOBEKT.

e 3agatb oTobpaxaemble KONOHKN Ha dhopme cnucka.
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Bbi6op nons (¢ Tunom «CTpoKoBbIN» 1 NpudHakoM «Obs3aTenbHbIny) ns oTobpaxeHmsa us

0ObeKTa NPUNOXEHNS, Ha KOTOPbIN CCbINIAeTcsa KOMOHKa ¢ Tunom Ccbinka.
CoBepluatb MaccoBoe gobaBreHne KOrOHOK Ha hopMy Cnmncka.
CoBepLuaTb MaccoBoe peakTUpoBaHME KONOHOK hopMbl criMcka.
3agaTtb NopsagokK cnegoBaHMs KOMOHOK Ha oopme cnucka.

3agaTb HauMeHoBaHWe nonen Ans otTobpaxeHns Ha bopme Ha OTNIMYHOE OT 3a4aHHOro B

MOAENN OaHHbIX.

3agaTb oTOOpaxaemoe MMS 3arofioBka rpynnuMpoBKM cTonbuoB Gonee yem No ogHOMY

YPOBHIO BMIOXXEHHOCTM.

3apaTb oTobpaxkaemMble Nons B NoAckaske Ha hopMe Cnucka 3anucen.

3agaTb pacnonoxeHue dunbTpa (B NnaHenu dunbTpaumm Unm 3arosioBke Tabnuupbl).
3apaTb nons, ncnonb3yemble ans punbTpaLmn.

3apatb pexum unbTpauum ans CTPOKOBOro nossi (no NosIHoOMY COOTBETCTBUIO, MO Havany,

MO BXOXAEHMIO).

3apaTtb Bua otobpaxkeHust (TabnunyHbli, NoAPOGHbLIA UK TMOPUOHLIN).

3apaTb BMA cnucka (opeBOBUAHbBIA NS nepapXmMyeckoro cnmcka 1 TabnuyHbin).
BknounTb NpusHak KackagHoro yaaneHus.

BknounTb Npu3Hak pegakTMpoBaHMs OaHHbIX B TabNnM4HOM Buae otobpaxeHus.
BknounTb Npu3Hak nepeHoca AaHHbIX Ha HOBYHO CTPOKY.

Bkntountb npmaHak CoctaBHOM mnbTp.

— Bblibop obbekTa npunoxeHusi, atpnbyT KOTOPOro UCMONb3YyeTCA B KAYEeCTBE MaCKu
COCTaBHOIro punbTpa.
— Bbibop aTtpnbyTa cBsiI3aHHOro 06beKTa NPUNOXKEHUSA, 3HAYEHNST KOTOPOro UCNOSb3Y-

toTCA AN punbTpaumm.

HacTpouTtb BblpaBHMBaHME KOSIOHKaM (MO NIEBOMY Kpato, Mo LieHTPY, No NpaBoMy Kpato, Mo

BEPXHEMY Kpato, MO HWKHEMY Kparo).
HacTpouTb HavyanbHy0 LWMPUHY KOSTOHKM (LLMPUHA MO YMOMYaHUIO).
HacTpouTb MMHMMansHoe N MakcumanbHoe 3Ha4YeHNe LUMPUHBI KONTOHKMU.

Bkntounte aBTonogbop LUMPUHBLI ANS OOQHOW MMM BCEX KOSMIOHOK CrpaBOYHMKA (S4elika

3anonHsieT cobon ocTaBLLEeecH B CTPOKE NMPOCTPaHCTBO).
BkntounTb aBTONO400P WMPUHBI ANSA BCEX KOSTOHOK BO BCEX CNpaBOYHMKAX.

3apaTtb NOPSIAOK MO YMOMYaHUIo (MO BO3pacTaHMIo Ui Mo yobIBaHMIO).
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MHoxecTBEeHHas copTMpoBKa (Npu yaepxaHuu knasuwm shift nnm ctrl).

YKasaTb 3Ha4yeHusl, KOTOpble MOXHO paccuuTatb Mo cTonbuy u BbIBECTM pes3ynbTaT Ha
opMy 3anmncu ¢ TEKCTOBbIM OTOBpaKeHneMm:

— Cymma;

—  MwuHMManbHoe 3Ha4YeHue;

— MakcumanbHoe 3Ha4eHue;

— Konun4yecTtBo CTPOK B KOMOHKE;

— CpegHee apndMeTnyeckoe no BCEM 3HAYEHNSIM KOJTOHKM;

— Konn4ecTtBo yHMKanbHbIX 3HAYEHUIA;

—  MwuHuUManbLHO 3Ha4YMMmoe;

—  CymMma NonoXutenbHbIX 3HAYEHUI;

— Cymma oTpuuaTtenbHbIX 3HaYEHUN.
Mcnonb3oBaHne NUUEeH3NoHHbIX driaroB 1 MOAyen.

YCcTaHoBKM COPTUPOBKK MO YMOJIHAHUIO MO HECKOJIbKMM KOJIOHKaM C yKa3aHueM nopagka ux

NnpUMEeHeHNnA.

Bo3MOXHOCTb coxpaHsATb U 0TOOpaxaTb nocneaHve 5 BBeAeHHbIX 3HaYEHUIN Anst KOFNIOHOK C

Tvnom CTPOKOBBIN B BbiNagatoLeM Crucke B none Ans BBoga ycrnosus ounbTpaumm.
B03MOXXHOCTb AMHAMMYECKOrO yNpaBneHns pegaktmpoBaHMem sveek Ha doopmMme cnucka.
B0O3MOXHOCTb BbINOMHATE COPTUPOBKY MO YNCIIOBOMY 3HAYEHUIO.

B03MOXXHOCTb M3MEHEHNs nopsiaka oTobpaXkeHUs1 KONOHOK dOpPMbl CMMCKa Yepes OeNCTBUS.
Bkntountb npmsHak CKpbITb onuumn punbTpa.

HacTtponka aBToMaTU4eCcKoro CKpbITUSt KHOMOK Ha NaHen MHCTPYMEHTOB B KaXXAOM pexume

oTOGpaxeHust POPMbI CrinCKa.

3.3.1.1.6. HacTtpomuka pabouero npouecca (cratycHon mogenu) ans oonb-
eKTa NpuUnoXeHus

[MporpamMMHbI KOMMOHEHT BKMNtOYaeT B cebs1 BCTPOEHHbIN MeXaHU3M co3gaHnsa pabounx

npoueccoB (CTaTyCHbIX MoAeneit) aAns 06 bEKTOB NPUMOXKEHWUS,, @ UMEHHO BO3MOXHOCTb BEAEHUS

CTaTyCHbIX Moaenen o6bLEKTOB npunoXxeHua n 3agaHume:

CTaTyCoB XN3HEHHOrO LMKa 06beKkTa NPUNOXEHNS;
[denctBuin n nepexoaoB ANdA Kaxaoro craTyca,;
KoHTponen ansa Kkaxgoro 4enNCTBuS;

O6paboTumkoB, ONUCHLIBAIOLLINE FNOTUKY BbIMOMHEHUS] AENCTBUN U KOHTPOSEN.
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[na pernctpauum gencTemin nosib3oBaTenen no nepesody 3anncemn CnpaBoyYHUKOB CO CTa-
Tyca Ha cTaTyc npegycmoTpeH >KypHan nepesoga no cratycam. B JKypHane nepesoga no craty-

cam pukcupyeTcsa nHopmMmauus:

e Bpemsa 1 gata Hayana v OKoOH4YaHWS nepexoaa no craTycy;
e JlornH n ®NO nonb3oBaTens, MHALMMPOBABLLErO Nepexon no crtaTtycy;
e HanmeHoBaHMe Ha4yanbHOro M KOHEYHOrO CTaTyCOB;

e HavmeHoBaHWe nepexofa Mexay crtatycamu.

3.3.1.1.7. OnucaHue ycnoBun cpopmaTupoBaHms (popMbl CNMCKa OO BLEKT-
HOW MoAenu AaHHbIX

npOFpaMMHbIVI KOMMOHEHT BKIlOYaeT B cebst HaCTDOIZKy BHELUHero Bmaa HamMeHoBaHUN

KOJIOHOK Ha q)opme CMNncka, B TOM 4ucrne, obecneunBaeT cnepyrouime BO3MOXHOCTU!

o [loGaeneHus, UaMEHEHUs U yaaneHus ycrnoeun opmMaTupoBaHns KOFIOHOK (OOpMbl CimcKa.

M3meHeHuns uBeTa, LIJpI/Id)Ta, nogvyepknBaHnAa U pyrux napameTpoB KO BCen CTpOKe (LLlaI'IKe

dopMbl cnncka) Uinn K OTAENbHOW KOFOHKE.

MpuMeHeHus ycrnosmna opmMaTnpoBaHUs K KOHKPETHOM KOSTOHKE.

Boibopa nonen gnga BbIGOpKW, KOTOpble OyAyT MCMONb30BaHbl ANs 3afaHus YCIOBUN

CbOpMaTVIpOBaHVIFI C NOMOLLbIO CKpUNTa U pedakTopa yCJ'IOBI/II7I.

3apaHus ycnosusi hopMaTMPOBaHUS C MOMOLLbIO CKPUMTA UK B PEAaKTOPe YCIOBUIA.

MepemelLeHre Mo CNUCKY 3anucen U OTKPbITME 3anuceit Yepes KnasuaTypy.

3.3.1.1.8. OnucaHue punbTpoB HOopMbI CMUCKA OO BLEKTHON MOoAenu faH-
HbIX

[MporpamMmMHbI KOMMNOHEHT BKMNtoYaeT B cebsi HAaCTPOWKY omnbTPoB POPMbI CMCKa 06b-

€KTHOW MOAEenu AaHHbIX, B TOM Yucne, obecneunmBaeT crieayowme BO3MOXHOCTY:

o [lobaBneHuns, usmeHeHus v yaganeHus punsTpos Ang opMbl CIINCKA;

e 3agaHus ycrnoBui ansa mnbTpauum ¢ NOMOLLBIO CKpunTa, B pegaktope OQL, pegakrtope
YCrOBUWI C MPUMEHEHNEM ONEPATOPOB:
- ==
- >/
— >=/<=;
— IN/NOT IN;
—  COOEepXMUT/HE CoOepXKuT;
— HauyuHaeTcHa Ha/3akaH4YMBaeTCs Ha;

— COOTBETCTBYET/HE COOTBETCTBYET;

— 3anosiHeHo/He 3anosiHEHO;
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—  KpoMme.
Bbibopa nons o6bekTa NpUNoXeHUs, K KOTOPOMY HEOBXOANMO NPUMEHUTL PUNBTP.

BbiGop nonsi o6bekTa NpUNoXeHUsl, Coaep»Kallero Macky BBoda, K KOTOpoMy Heobxoammo

NPUMEHUTL PUNLTP.

B03MOXXHOCTb aBTOMAaTUYECKM NPUMEHSATL PUNLTP NPU OTKPLITUX CPaBOYHMKA.
Bo3moxHOCTb 3anpeTuTb copacbiBaTb GUNbTP Ha hopMe cnmcka 3anucen.
HacTtporka ycnoBuin 0oToGpaykeHnst No NIMLEH3NOHHbIM chnaram 1 Moaynsm.
B03MOXHOCTb MCNONb30BaHNS NapameTpu3MpoBaHHbIX PUNBTPOB.

Bo3moxHOCTb 3anpeTta cbpoca napameTpmusMpoBaHHbIX PUNBTPOB.

BO3MOXHOCTbL 3aKpenuTb UbTP N0 YMOMYaHMIO Ha OOpMe CnncKa crpaBoOYvHUKA.
Bo3aMOXXHOCTb ncnonb3oBaHus unbTpa gns 3r.

B0O3MOXXHOCTb CKpbITb onuun dunbTpa.

bbIcTpasa o4YncTka co3gaHHOro LBETOBOro hopMaTMpoBaHusS.

3.3.1.1.9. OnucaHue neyaTtHon POpMbI

MporpamMmMHbI KOMMOHEHT BKMNtOYaeT B cebsi HACTPOWKY Bbl30Ba NnevyaTHOM hopMbl 13

dopMbl peaakTMpoBaHUs 3anncu oobekTa NnpunoxeHus no kHorke MevaTtb. HacTponka no3eo-

n4aeT:

YKasblBaTb CUCTEMHOE UMS NeYaTHOW POPMBbI.
YkasbiBaTb 0TOOpaxxaemoe nmsi nedaTHom opmbl.
YkasbiBaTb WabnoHbl nevaTHblx doopm (. 3.5.1).

YkasbiBaTb 00BLEKTHI NpUNoXeHusa, KoTopble 6y,u,yT ncnonb3oBaTbCA ON1A npeacrtaBiieHnda

dopMbl BBOgA NapaMeTpoB nevaTHon opMbl.
YkasblBaTb hopmaTbl IKCnopTa nevaTtHon popmel:

- pdf;

— docx;

- odt;

- xlsx;

- Xls;

— ods;

— html;

- rtf;

- xml;

— CSv.
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YkasbiBaTb BapuvaHTbl 3anoJIHEHUA Ha6opa napamMeTpoB OT4eTa, KOTOpble OOJTXHbI ObITb

3anosHeHbl nepes ero opMmMpoBaHNEM.
3agasaTtb ycrnosus goctyna K opMmnpoBaHuio nevaTHoON popmbl ANs:

— paspelleHHbIX ponei nonb3oBaTenen;
—  NUUEH3MNOHHBIX pnaros.;

—  JIMUEH3MOHHbIX MogYmeN.
CKpbiBaTb BO3MOXXHOCTb (POPMMPOBAHUS NevaTtHon opMbl.
YcTaHasnuBaTb NpU3HaK MacCoBOW nevaTn JOKYMEHTOB 13 hopMbl Crimcka.
YnpaensaTtb nonoxeHnem kHomnku «leyatb» Ha dopmMe pengakTMpoBaHWUS 3anucu obbekTa
NPUNOXeHMs.
3.3.1.1.10. OnucaHue npaBun Banuaaumum o6 LeKTHOM Moaenu AaHHbIX

npOFpaMMHbIVI KOMMOHEHT BKIlOYaeT B cebst HaCTp0I7IKy yCJ'IOBVIIZ, Npn BbINOJIHEHUN KOTO-

pbIX MponcxoanT ninn He NponcxoanT To Unn nHoe AencTBue C 3anncblo obbekTa NPUNoXeHna nnn

Ha dhopMe peaakTUpoBaHua 3anucu. HacTpoiika no3BonserT:

YKasblBaTb CUCTEMHOE ” 0To6pa>i<aemoe nMa npasuna sanngauunn.

YkasbiBaTb MNore oO0bekTa MNPUINOXEHUS, KOTOpoe obpamMmnsieTCAa KpaCcHOW pamKoW npu
cpabaTbiBaHUKM Npasuna Banvgaumm.
OnpegenaTb ycrioBue Banugaumm B BUAe CKpUnta unu ¢ npUuMeHEHMEM peaakropa npasus,
BKIOYAIoLLLEro onepaTopsbl:

- ==

- >/<;
- >=/k=;
— IN/NOT IN;
— codepxuT/He coaepXuT;
— HauuMHaeTcs Ha/3akaH4MBaeTCs Ha;,

— COOTBETCTBYET/HE COOTBETCTBYET;

— 3arnosiHeHo/He 3anorHEHOo;
Onpenenate ypoBEHb CEPbE3HOCTUN OLWMOKKN 1 coobLieHne 06 owmnbke.
YkasblBaTb CTaTyC U AeCTBME AN cpabaTtbiBaHNA Npasuna Banvgauuu.
dopmuposaTtb coobLieHne 06 owmnbke CKpUNTOM.

BbI6VIpaTb non4a and Bbl60pKVI, KOTOpble 6yﬂyT ncnonb3oBaHbl AJ14 HannMcaHua ycnoBUA

Banngaunnm C NnOMoOLbIO CKpUNTa U pegakrtopa yCHOBMﬁ.

KOI'II/IpOBaTb npasuIio Banngaunn B npeaeiax Oo4HoW 00BbEKTHOM Moaenun nNnpunoXxeHna.
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° I'Iepexop,MTb no runepccbiyike B OKHE oLnbKm Banmgaumn Ha cbopme 3arnncn K

npoBepsSeMOMY MOSH0.
e BbInonHATL NOBTOPHYHO Banvaauuo npyn obpaboTke n3 ocHosHoro O,
e BbinonHsaTte npaBuna Banuaaummn ns snoxeHHoro OfT.

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

KOTOPOW COAEPXKUTCA pe3ynbTaT BbIMNONHEHUS Banugauuu.
e ®dopmMupoBaThb NPaBuUno Banuaaumm n cooblueHne o6 olwmnbke B ogHoM norne «CKpunT».
e Bbibop cpeabl BbINOMHEHUA CKpUNTa BanuaaLlun:

o Kaotlin.
o Kotlin (JS).
o Kotlin (JVM).

3.3.1.1.11. OnucaHue AerCTBUN OOBLEKTHOW MoAenu AaHHbIX

npOFpaMMHbIVI KOMMOHEHT BKITlOYaeT B cebst HaCTpOI7IKy nHanenagyanbHOro MeH C nen-
CTBUAMU Ha d)opme penakTnpoBaHua Uin cbopme cnncka o6 bekTHOM mMoaenun npunnoxeHma ¢ Bo3-

MOXHOCTAMMU:

e Co3gaHus, M3MeHeHus1, yaaneHus rpynnbl 4eNCTBUNA.
e CBOWNCTB AeNCTBUS:

— BbiBopa rpynnbl 4enCTBUS, CKPbITUS/OTOBPaXKeHUs rpynnbl 4ENCTBUS.

— 3aronoska, MKOHKW, NOACKa3KMN ANs OENCTBUS.

— Ponu ana BO3MOXHOCTU BbINONHATL 4EMNCTBME TONBLKO NOSIb30BaTENSAM C BbIOpaHHON
pOnblo.

— PasamelleHune n pacnonoxeHne KHOMKN OeNCTBUS.

— 3apaTb cucTeMHble UMeHa OeWCTBUIM nepea u nocrne kotoporo tpebyeTtcs pasme-
CTUTb HOBOE OENCTBME.

— HacTtpouTb TN gencrems.

— 3apaBaTb 3HadeHuNda napameTpam Ans OEWCTBUIA, BbINOMHAEMbIM CKPUMNTOM NPUIo-
XKeHus.

— 3apaBaTtb CUCTEMHbIE UMEHa rpynnbl 4eNCTBUA ANA rpynnMpoBKM AeUCTBUN N OTOB-
paKeHUs1 B KOHTEKCTHOM MeHI0 chopMbl crivcka suaa AG Grid.

— BblbnpaTtb 06BbEKT KOHUIypaumn, ykasaHHOro B CLeHapuu, Ans AeUCTBUI, BbINOM-
HAEMbIM CLieHapuem.

— Bbibupatb chopmMy pegakTnpoBaHna obbekTa KoHdUrypaumm, ykasaHHoro B CueHa-

pun, on4d OENCTBUN, BbINOSTHAEMbIM cueHapunem.
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— YkasbiBaTb BapuaHTbl 3arnonHeHns Habopa napameTpoB CLieHapus, KOTopble 3anor-
HSIIOTCS MPW BbINONIHEHUW CLiEHapUs, AN AEUCTBUS, BbINOMHAEMOro CLeHapuem.

- HaCTPOIZKa yCJ'IOBI/Il7I OT06pa)KeHI/IF| no JIMUEH3NOHHbLIM cbnaraM n Moaynam.

3.3.1.1.12. OnucaHwue TpUrrepoB 06 LEKTHON MoAEeNn AaHHbIX
I'IporpaMMHbM KOMMOHEHT BKJlo4aeT B cebs co3gaHune, nSMeHeHue, yoaneHume n
HaCTpOVIKy Tpurrepos 0ObeKkTHOM mMoaenin NnpunoxXeHna ¢ BO3SMOXHOCTAMWM ornpenerneHns:

o CobbITns ansa cpabaTbiBaHWUS TPUITEPOB,

e CkpunTa unu cueHapus gnsi cpabaTbiBaHMs Tpurrepa.

3.3.1.1.13. OnucaHue npaBun NoBeAEHUA NIEMEHTOB yNpaBlieHUA
¢opMbl peaakTMpoBaHUA 06 BLEKTHON MoAenn AaHHbIX

MporpaMMHbIVi KOMMOHEHT BKMOYaeT B cebs co3aaHue, U3MeHeHue, yaaneHue u
HacCTPOWKY NpaBuI NoBeAeHMs ANIEMEHTOB UHTepdelica Ha hopMe pefaKTUPOBaHNS 3anucu ¢

AaHHbIMWM 06 BbEKTHOW MOAENN AaHHbIX, B TOM YnCne:
e I3amMeHeHVe nopsaka pacnonoXeHns npasuna B CIINCKE.
e BbiGop nnu BoligeneHne ogHOro npaeuna B CrvcKe.
e KonupoBaHue BbIOpaHHOro npasuna.
e BknoyeHne 0gHOro UM HECKONBbKUX NPaBWI B CMCKE.
e BknoyeHune Bcex npaBun B Cnucke.
e BbiknioyeHne Bcex npaBun B CNMCKe.
e YpaneHue BCeX BbIKIMOYEHHbIX MPaBui B CMIMCKE.
e CosgaHwve npaswn C UCNOMNb30BaHMEM ONepaTopoB:
- ==
- >I<
- >=/<=;
— IN/NOT IN (gocTyneH MHOXeCTBEHHbIN BbI6Op 3Ha4YeHMI Yepes onepaunn CrnpaBouy-
HUK (cnucok), CUCTEMHBIN CnpaBOYHMK (CNNCOK), CNMCOK 3HaYEeHNI)
— coaepxuT/He coaepxuT;
— HauvMHaeTCs Ha/3akaH4MBaeTCs Ha;
— COOTBETCTBYeT/He COOTBETCTBYET;

—  3anosfiHeHo/He 3anofHEHO;

— CBEpHyTa/pa3BEépHyTa No yMOSYaHUIO.
e YpaneHue onepaTopoB B KOHCTPYKTOPE NpaBui:

~ HE
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- N
- NI

lNpuMeHeHne pasHbIX YHKUUK B Npasuiax, Hanpumep:

— TMony4yeHwne JlormHa TekyLwero nonb3oBaTens;

— TMony4eHne NONHOro MMeHM TeKyLLIero Nonb3oBaTens;
— CymMmMupoBaHuWe CTPOK crmcka no ykazaHHOMY MOJSto;
— OnpepeneHne KONUMYecTBa CTPOK B CMUCKE;

— 1 apyrue yHKUuu.

ynpaBneHme nosegeHnemMm KOMMNOHEHTOB (*)OprI penaktnpoBaHn4a € NOMOLLbIO DEenCcTBUR:

— Tlokasatb/CKpbITb.

— Cpenatb obsa3aTtenbHbIM/CaenaTtb He 0bsA3aTerNbHbIM.

— Cpenatb pegaktupyembim/Coenartb He pegakTUpyeMblMm.

— 3apaTb Macky BBoAa.

— [MpuceBoutb 3HaYeHuMe.

— YcTaHOoBUTb 3arofloBOK MOJS.

— CaepHyTb/Pa3BepHyTb (AN Tabnu4yHbIX KOMMOHEHTOB hOPMbl peaakTUpOBaHUS U
KOMMNoOHeHTa «[pynna nonemy).

— CdrokycupoBaTtbcsl.

Mounck anI/I6yTa no CUCTEMHOMY HauWMeHOBaAHUKO WA OTO6pa)KaeMOMy MMEHN TpKn

hopMUpOBaHNM YCIOBUS.

Otnagka npaBwn.

3.3.1.1.14. HacTtpouka nognucbiBaeMbIX AaHHbIX OOBLEKTHOM MoAenu AaH-
HbIX

MporpamMmmMHbI KOMMOHEHT NO3BOSSIET HACTpanBaTb CUCTEMHOE HauMeHoBaHWe 1 oTobpa-

»KaeMblin 3arofioBOK JanayecTta MOAeNu AaHHbIX, a Takke:

[o6aBnaTb HOBYIO BEPCUIO AaNOXKECTa;
lMopsiaKOBbLIM HOMEP BEpPCUM AanKecTa;
Twvin 3anonHeHnsa nognucbiBaeMbIX NONen;

dopmaT, B KOTOPOM reHepupyrTCS NOANNCLIBAEMbIE AaHHbIE, B COOTBETCTBUUN C HACTPOMKOM

nonen, ykasaHHoON B JaHHOW BEPCUUN JaNaXKeCTa;
Mpu3Hak Bepcuun gangxkecra, N0 YMONYaHUIO UCNONb3yeMOW Npu NoanucaHum,
ANropuT™M KaHoOHM3aLmMm json;

[laTa Havyana gencTeusa BepCUN JanoxecTa;
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e MaccoBoe gobaBrieHme nognucbiBaeMblX NOMewn;

o Hactponka pernamenta 9.

3.3.1.1.15. lNpocMmoTp json-npeacraBrieHNss 06 LEKTHOU MoAeNn AaHHbIX

MporpamMMHLIN KOMMNOHEHT NO3BOSIAET NPOCMaTPUBATDL jSON-NPeACTaBEHNS OO bLEKTHOM
mMogenu gaHHblx. OnucaHve B popmate JSON 0BHOBNASIETCA aBTOMATMYECKM N0 Mepe N3MEeHEeHUS

KOH(Urypaumm o6 bekTa NpUNoXeHust.

3.3.1.1.16. HacTtpouka ckpunta dpopMbl cnucka
MporpamMMHLIN KOMMOHEHT NO3BOSIAET YNpaBNATb dN1eMeHTaMm Ha hopme cnucka oob-
eKTa NpUnoXeH1s Npu NOMOLLM CKPUNTOM Ha A3blke Kotlin unun JavaScript:

e HacTtpaunBaTb rMnepcchbisiki Ha popMe crmcka.

e HacTpauBaTb UKOHKW ONA Wanky n S4enkmn KOSIOHOK Ha hopmMe cnucka.

3.3.1.1.17. HacTpouka oTobpaxaemMoro mmeHu
[MporpamMMHLIN KOMMOHEHT o6ecneunBaeT BO3MOXHOCTbL ONMCaHUS POpMbI Cricka 00b-
eKTa NpunoxeHnsa B noapobHOM pexxMme NpocMoTpa, a MMEHHO BO3MOXHOCTMU:

e Bbibop nonen 3Ha4YeHWN, KOTOPbIX OOMMKHbI OTOBpakaTbCA B CMMCKe AaHHbIX O0bekTa

NpUNoXeHunA.

° HaCTpOIZKa CKpunTta Aansa OTO6pa>KeHI/1$I OaHHbIX B CNCKe obbekTa NPUNOXeHnA.

3.3.1.2. PepakTupoBaHue 06BbeKTa npunoxeHua’
rlporpaMMHbIVI KOMMOHEHT obecnevynBaeT BO3MOXHOCTb penakTtnpoBaHna Co3gaHHOro 4e-

pe3 KoHdurypatop obbekTa NnpunoxkeHms, a UMEHHO:
e /I3ameHeHne Moaenun gaHHbIX 06bEKTa NPUMNOXKEHNS:
— J[obGaBneHue HOoBbIX Nonen.
— PepaktupoBaHue CyLecTBYIOLLMX MOMen.
— YpaneHue cyLecTBYOLWNX NOSEN.
— [Job6aBneHne yHMKanbHOCTU NO rpynne nomnew.
— PepaktnpoBaHue cyLLecTBYHOLLEN YHUKANBbHOCTM NO rpynne nonen.

— YpaneHve cyLecTBYIOLWEN YHUKaNbHOCTU MO rpynne rnoremn.
e /I3meHeHue onncaHusa popmbl peJakTUpoBaHUS:
— B npoctom pexunme:

- W3meHeHne nopdnka cnegoBaHus nonemn.

! CDYHKI_[I/ISI YAaJICHUA HCBO3MOXXHA, CCJIN YAAIIACMBIC JaHHBIC UCTIOJIB3YIOTCA B 9K3CMILIAApAX 00b-
CKTa INPUIIOKCHU.
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- [Ho6aBneHne oTobpaxeHusa nonst Ha hopme.
- YpaneHue otobpaxeHus nons Ha opme.

- W3meHeHusa HammeHoBaHMA nons Ang otobpaxeHus Ha popme.
— B pexunme ynpasneHus KOMNoOHeEHTaMn (popMbl:

- W3meHeHue CTpyKTypbl (popMbI (PacnonoXKeHns KOMMNOHEHTOB Ha oopMme).
- [Ho6aBneHne HOBbIX KOMMOHEHTOB Ha hopMmy.
- YpaneHune KOMMOHEHTOB C (hopMbl.

—  3MeHeHune CcBOMNCTB KOMIMOHEHTOB.
e M3ameHeHue onncaHus oopMbl CrINCKa:

— W3meHeHne nopsaka criegoBaHus Nonen.

— [ob6aBneHne otobparkeHns nons Ha opme.

— YpaneHue otobpaxeHus nonsa Ha opme.

— W3meHeHne HanmeHoBaHWs nonsa Ans otobpaxeHnsa Ha hopme.

— W3meHeHune pacnonoxeHus unbTpa.

— WMameHeHne Habopa nonen, otobpaxaemMbix B kKayecTBe OUbTPOB.

—  WameHeHVe pexuma punbTpaummn Ana CTPOKOBOro nons.
e l3meHeHMe onucaHua paboyero npoecca:

— Ha3sHayeHne 06beKTy NPUNoXeHUst HoBOro paboyero npowecca.

—  WameHeHue cylecTsytoLlero paboyero npowecca:

-~ [OobGaBneHue, yaaneHune cTaTtycoB U U3MEHEHNe NX HauMeHOBaHUA.
-~ [NobGaBneHve, ynaneHne AeWCTBUIN U UBMEHEHWNE UX NOTUKN 1 HAUMEHOBaHWIA.

- [HobGaeneHnue, yaanexHune KOHTpOJ'IeIZ N N3MEHEHNE NX NOTUKN U HAMMEHOBaHWUN.

Mpn coxpaHeHnn caenaHHbIX USMEHEHUA B CUCTEME aBTOMATUYECKU N3MEHAETCS BCS WH-
dpacTpykTypa, Heobxoammasa ansa paboTbl ¢ 3TUM 0O BEKTOM NPUNOXKEHNS. TO €CTb aBTOMaTUYECKN
N3MEHSEeTCS COCTaB M NOPSIAOK CrieaoBaHnsl PEKBU3NTOB Ha hopMe ak3emnnsipa n hopme cnucka,
nepevyeHb OENCTBMIA MU HAMMEHOBAHUS CTaTyCOB, JIOTMKa BbINONMHEHUSA OENCTBUSA U KOHTPONen — B
COOTBETCTBMM C HOBOW CTPYKTYPON OBbeKTa NPUOXeHUs.

[aHHble n3MeHeHUsi oTpaxatoTcs B cucteme 6e3 nepesanycka cepsepa NpunoxXeHusl.

3.3.1.3. YpaneHue oObeKkTa NPUNOXeHUsA
I'IporpaMMHbM KOMMOHEHT obecrneynBaeT BO3MOXHOCTb yoanexHna co3gaHHbIX Yepes KOH-
durypaTop 06BHEKTOB NPUNTOXKEHUS.
|_|pl/l yoaneHnn nonb3oBaTesnibCkoro obbekTa NnpuUnoXxeHna B CUCTemMe aBTOMaTU4eCKn d)l/l-
3U4EeCKMN yaandeTca VIHd)paCprKTypa, KOTOpasa mucnosib3oBarnacb ans paGOTbI C OOBbEKTOM npuno-

XeHus: hopMa ak3emMnnsapa, hopmMa crmcka.
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3.3.1.4. BepeHune mogenen faHHbIX 00 bLEKTa NPUNOXKEHUA

MporpaMMHbI KOMMOHEHT 06ecneYnBaeT crieayroLmMe OeNCTBUSA C MOAENAMUN AaHHbIX

00bekToB NPUNOXeHnA:

e 3arpyska Mogenu gaHHblx 06bekTa NpUNoXeHust 3 canna.

o CoxpaHeHue MOAENN OaHHbIX B dhans.

o [loGaBneHue B n3bpaHHble MOAENEeN JaHHbIX 0OBHEKTOB MPUMOKEHNS.

e [lob6aBneHune B 3aknagkM Moaenen AaHHbIX OObEKTOB MPUNOXEHNS

e OO6HOBMEHNEe NepeyvHs Mohenemn JaHHbIX 06 bEeKTOB NPUMNOXKEHMS.

e CosgaHuve konuvm Moaenu AaHHbIX O6bekTa NPUNOXeHUN

e [locTpoenne ER-gnarpammbl Mogenu gaHHbIX 0O bekTa NPUIOXKEHMS.

o [lpoCMOTpP NCTOPUN U3MEHEHUI 3NTIEMEHTOB KOHGUIrypaLuumn.

e [IpocMOTpP UCTOpPUK B3aMMOCBSA3EN ANEMEHTOB KOHUrypaumm.

e [lpocmoTp Tabnuubl 6a3bl AaHHLIX MOAENW AaHHbIX 0ObeKTa NPUNOXEHUS.
e CosgaHue cTaTuyecknx NpeacTaBneHnin Mogenu AaHHbix 06bekTa npunoxexus/
e [IpoCcMOTP UCTOPUMN NBMEHEHWUIN MOOENWN OaHHbBIX OO bEKTa NPUNOXKEHUS.

e [lonck moaene 06 LEKTOB NPUNOXKEHUS M OOBEKTOB NPUIOXKEHWUSI C AAaHHBIMM.

3.3.1.4.1. 3arpy3ka moaenu gaHHbIX 00beKTa npunoxeHus us danna

MporpammHbIN KOMMNOHEHT obecneynBaeT 3arpy3ky u3 danna zip-apxusa B KoHdurypa-

TOp BCEX 0OBbEKTHbIX Modenen HpMﬂO)I(eHMI‘;I CO CTaTyCHbIMU MOoAenAMn.

3.3.1.4.2. CoxpaHeHue Mmoaenu AaHHbIX B ¢hann

[MporpammHbIv KOMNOHEHT 0becneydnBaeT BbIrpy3Ky B dhann zip-apxusa n3 KoHdurypa-

TOpa BCeX OOBEKTHBIX MOAENEN ﬂpVIﬂO)KeHMVI CO CTaTyCHbIMWN MOAeNnAMHN.

3.3.1.4.3. [Nob6aBneHue B n3bpaHHoe Mmoaernen AaHHbIX 0OHLEKTOB Npuno-
XeHusa
MporpammHbIN KOMNOHEHT obecneynBaeT gobasneHne BblGpaHHOM rpynnbl UM O4HON
06bEKTHON MOAEeNU NPUMNOXEHNN B N3BpaHHOE, C BO3MOXHOCTBIO MEPEKITIYEHN NpocMoTpa

TONbKO M3GpaHHbIX MoAenen Unn Bcex moaenein 06bekToB NPUNOXKEHUS.

3.3.1.4.4. [OobGaBneHue B 3aKnagku moaenen AaHHbIX OO HLEKTOB NPUIo-
XKeHuUA

dyHkumoHan obecneunBaeT gobaBneHne BblOpaHHOW OO BLEKTHON MOAENM NPUNOXEHNS B
3aKknagky, ¢ BO3MOXHOCTbIO NEePEKOYEHNss NPOCMOTPa TONbKO HEAABHO MPOCMOTPEHHbIX UK MO-

aenemn 06beKkToB NPUNoOXeHunA, ﬂ,06aBJ'IeHHbIX B 3aKnagku. ,D,OCTYI'IHO /:1,06aBneHv|e:
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o [loGaBneHne oObLEKTOB NPUIOKEHUS B 3aKNaaKu.
o [loGaeneHune 3anucen 06 bLEKTOB NPUNOXKEHUS B 3aKNagKu.

e BO3MOXHOCTb nepeTtackmBaHunA 06bexkToB NPUNOXeHNA n 3anucen 0O6bEKTOB NpuUNoXxeHma B
noboe MecTo HaBUraLMOHHOW NaHenu, a Takke nepetackuBaHnAa Mexay rpynrnamu. prnny
MOXHO nepeTawnTb B noboe MecTo Chnucka, a Takke NMoOMecTUTb B APpYyryro rpynny npu

nomMoLwn nepetackmBaHnAa C NOMOLLBbIO MbILLN.
° npOCMOTp HeOJaBHO OTKPbITbIX obbekToB npunoxeHna wunun 3anuncen B rpynne HepaBHO

OTKPbITbIE.

3.3.1.4.5. OO6HoBNeHue NnepeyHsa moaenenm AaHHbIX O0BHLEKTOB NPUIO-
XeHus

MporpaMMHbIi KOMMOHEHT obGecneyrBaeT BO3MOXHOCTL aBTOMATUYECKOro OGHOBINEHNS

nepeYyHA 0OBEKTHbIX moaenemn npmno>|<eH|/||F1.

3.3.1.4.6. Co3agaHue KONuu MoAenun AaHHbIX 00 beKTa NPUoXKeHUs

npOFpaMMHbIVI KOMMOHEHT obecneynBaeT BO3MOXHOCTb co3gaHumA Konnm mogenn aaHHbIX

06beKTa NpUNoXeHus.

3.3.1.4.7. TMocTtpoeHne ER-guarpammbl mogenu gaHHbIX 06beKTa npuno-
XXeHus

MporpaMMHbIi KOMNOHEHT obGecneYrBaeT BO3MOXHOCTb NpocMoTpa ER-anarpammbl —
cBsi3elt Mexay 0ObeKTHbIMU MOAENSIMM NPUINOXEHUI (B TOM YNCIE CUCTEMHbLIMU) BHYTPY rpynnbl

nnn moayns.
3.3.1.4.8. TpocMOTp NUCTOPUN U3MEHEHUIN INIEMEHTOB KOHcurypauum

MporpaMMHbI KOMMOHEHT obecnevrBaeT BO3MOXHOCTb MPOCMOTPA U3MEHEHWI NO CBOM-
CTBaM WM KOMMOHEHTaM, ONUCLIBAOLLNM CTPYKTYPY KOHMrypaumm, a Takke NnpocMoTp CpaBHe-

HWUI json-npegcTaBneHnn opm peaakTMpoBaHuS.
3.3.1.4.9. TpocmoTp B3aMMOCBA3eMN 3NIeMeHTOB KOHhuUrypauum

MporpaMMHbIi KOMMOHEHT ob6ecrneyrBaeT BO3MOXHOCTb MPOCMOTPA U OTKPbITUS 0Obek-

TOB KOHUrypauui, CBA3aHHbIX C BbIGpaHHOM 0GbEKTOM NPUNOXEHUS.

3.3.1.4.10. MpocmoTp Tabnuuybl 6a3bl AaHHbIX MOAENU AAaHHbIX 06 beKTa
NPUINOXeHUA

MporpaMMHbI KOMAOHEHT 06ecnevnBaeT NPOCMOTP Tabnuubl 6a3bl AaHHLIX MOAENW AaH-

HbIX NPUNOXXeHnA C BO3MOXXHOCTbIO:
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o OTobOpaxeHnss HasBaHUA, TUNa Tabnuupbl, NEPEYH KOSMOHOK Tabnuubl M CBOWCTB Kax4on

BbIOpaHHOM KOMOHKW;
e BepneHusa nHoekcoB KONMOHOK Tabnuubl;
o BepeHusa nonutukn RLS (pasrpaHnyeHune goctyna no ctpokam Tabnuuy);

° OT06pa>|<eH|/|;| obbekToB NPpUNoOXeHnd, B KOTOPbIX NCNOJ1b3YETCA Ta6n|/|u,a.

3.3.1.4.11. Co3paHue cTaTUYECKUX NpeacTaBfieHN Moaenn AaHHbIX 00b-
€KTa NpPUNoXeHns

MporpamMMHLIN KOMMNOHEHT o6ecneynBaeT co3gaHne CTaTMCTUYECKMX NpeacTaBneHnin Mo-
Aenu aaHHbIX o6bekTa npunoxeHms. OCO6eHHOCTU NCNONb30BaHMA NpeacTasneHnsa B KoHdury-
partope:

° I'Ipe,QCTaBneHme MCcnonb3yeTCAa KakK «BUPTyaribHaaA» Tabnuua 6a3bl AaHHbIX;

° npe,ﬂCTaBJ'leHl/le He XpaHWUT AaHHbIX, a U3BJ1EKAET AaHHbIE U3 Ta6J'II/ILI, B MOMEHT o6pau_|,eH|/|;|

K npeacTtaBiieHnto;
° npe,ﬂCTaBJ'leHl/IFI MOryT ObITb NCNONb30BaHbI npu paspa60TKe OT4YEeTOB;

° Pe}J,aKTI/IpOBaHI/Ie n /:|,06aBneH|/|e 3anmcen HeEBO3MOXHO, AOCTYNHO TOJ1bKO YTEHUE.

3.3.1.4.12. NMpocMOTp UCTOPUN U3MEHEHUI MOAENU AaHHbIX 0ObeKTa npu-
NoXxeHus

lMporpamMMHLIN KOMMNOHEHT oGecrneyYnBaeT BO3MOXHOCTb MPOCMOTPa UCTOPUN N3MEHEHUN

MOZENW AaHHbIX NPUMNOXEHUIA.

3.3.1.4.13. MNMowuck moagenen o6 bLEKTOB NPUNOXEHUA N OO BLEKTOB NpuUnoxe-
HUA C AaHHbIMU

lMporpamMmHbIi KOMNOHEHT obecnevmBaeT NOUCK Moaenen 0O bEKTOB MNPUNOXKEHNSA U 00b-

€KTOB MNMpUioXxeHna ¢ JgaHHbIMU:

e [lopycckum © NaTUHCKUM Ha3BaHWAM CyLUHOCTeW (HasBaHun artpubyToB, Tabnuu,

unbTPOB, Npasun 1 ap.);
e [lo json-onucaHuio obbekTa NPUNOXKEHUS;
e [lo Ha3BaHMO OO BLEKTOB NPUMOXKEHMS NN KOHAUTYPaLUIA;

e [lo meTagaHHbIM Modenen 06BHLEKTOB NMPUMOXKEHNIA.

3.3.1.5. BeneHune gaHHbIX 06 bEKTa NPUNOXeHUs

YnpaBneHue gaHHbIMM 00BbEKTa NPUMNOXKEHUS OCYLLECTBNAETCS Yepes Nofb30BaTeNbCKUN
NHTEepenc.

BO3MOXHbI cnepywowme d)yHKLI,I/II/I Nno Be4EHMIO 3annucen ¢ gaHHbIMU:
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HobaBneHune, peaakTMpoBaHue, KONMpoBaHWe, yaaneHne BbiAeNeHHbIX 3annucen.
[MpocMOTp MCTOPUN U3MEHEHMS 3aMMUCH.

BepneHve wabnoHa ansa 3anucu.

HanoxeHne anekTpoHHON NoANMCK NS OAHOW UIM HECKONbKUX 3anncen.
M3meHeHune cTaTyca 3anucu.

M3meHeHne HeCcKONbKNX BbIBpaHHbIX 3anncen.

3arpyska gaHHbIx u3 Excel.

[ns dbopMbl cnncka crpaBoYHUKa peanv3oBaHbl BO3MOXHOCTU:

OToGpaxeHnsi BpPEMEHW 3arpy3ku CrnMcovHor ¢opmbl Ha ¢opme cnucka oGbekTa

NPUNOXeHnA;
I'IepeKmoquMﬂ mMexay ctpaHmuamum (*)OprI CNnCKa,

OT1obpaxeHune konmyecTea BblibpaHHbIX 1 06LLIErO KONMYECTBA 3anncen Ha cTpaHuue opMbl

Cnuncka.

[na dbopMbl pegakTpoBaHust 3anMcu CNpaBoYHMKa peann3oBaHa BO3MOXHOCTb:

BbICTpOn NPOKPYTKM K HaYany hopMbl pegakTnpoBaHus No KombuHaumm knaesumw ctrl + home.

3.3.1.5.1. TlepeyeHb feNCTBUIA C 3aNUCAMMU

MmetoTcst BO3MOXHOCTU BbINOMHATL cnepywwme OEeNCTBUSA C 3anncsamu:

,D,O6aBJ'|eHI/1€, penakrtuposaHue, KonuMpoBaHwue, yaaneHue  BblOeNIeHHbIX 3anucen,
BblOereHne Bcex 3anncen Ha CTpaHuue, BblaeneHne Bcex 3anucen B obbekTe NpPUNoXeHna

He3aBMCUMO OT KOnmMyecTBa CTpaHuL,;
CpaBHeHve pa3snuyni AByX BblAENEeHHbIX 3annucen, BKIToYasi BOXEHHbIE CMUCKW;
[nga BnoxeHHon Tabnuubl (Tabnuubl Ha hopMe pegakTUPOBaHUS):

— KOMupoBaHWE C 3aMEHOW (Mpu BbINOSTHEHWUM OENCTBUS OTKPLIBAETCS OKHO CO34aHus

HOBOW 3anuCK C y>Ke 3anoSfIHEHHbIMW AaHHbIMKW, BbIOPaHHOW paHee 3anucu);
HacTtporika BO3MOXXHOCTU NepeHoca CroB B KOSTOHKE TabnMyHOM (oopMbl CICKA;
dunbTpaunda, COpTUPOBKA;

dunbTpaumsa no cBoWCTBaM oObekTa NpuUIoXeHUss 4epes pasgen  «[eckpuntop

cnpaBoYHUKay — «Mogenb JaHHbIXY;

CDVIJ'IpraLI,VIFI Mo KONMOHKaM C NOMCKOM 3anucen, B KOTOPbIX onpeneneHHblie NoJid 3anoJiHEHbI

nnn nycrtble, C NOMOLLbI NMPU3HAKoB 3anonHeHo 1 Kpome;
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e OTobGpaxeHue 3anuceit ¢ NycTbiM 3HAYEHME B KOJIOHKe Npu dunbTpaumm ¢ ycrno-

Bnem He copgepXuT n BkItoueHHbIMK Kpome.
o B03MOXHOCTb CKpbITb KHOMKY omnbTpaLmm no ycrioBusiM Ha oopMe Crnmncka CnpaBoYvHMKa;
o KonunpoBaHue OTpnNbLTPOBaHHLIX 3anncen;
e PackpbITve BNOXEHHbIX 3anucen ans nepapxmyecknx CTpykTyp AaHHbIX;
e [loacyeT UTOroB no rpadam Cnucka;

o OTKpbITUE 3anncK obbekTa MPUMOXEHNA Ha OTAENbHOW BKNagke Opaysepa (yoepxuBas

Knaeuwwy ctrl HaxxaTb HA MHTEPECYHOLLYIO 3aMnCb);
e OTmeHa BblgeneHns B BETKE ANsi MEpapXMYECKUX CTPYKTYP;

e ApanTauus pa3mMepa Ta6J'IVILI,bI B MOAdal1bHbIX OKHax B COOTBETCTBUN C UISMEHEHUNEM pa3Mepa

MOZanbHOro OKHa;
e KonupoBaHue ccbInku 3anucy;
e OTKpbITb 3aNMCb B OTAENbHON BKNaake bpaysepa;

e MaccoBoe BblgeneHne OOYEPHUX 3anucen y HECKONbKUX pPoaMTENbCKUX 3anucen B

nepapxmyeckux opmax (Takke ans dopmel cnmcka Buga AG Grid).
e [loGaBneHune 3anucu B 3aknagku B nonb3oBaTenbckoM pybpukaTope.
e [louck nonen Ha popme peaakTMpoBaHmS.
e 3ameHeHue BbICOTbI Tabnuubl Ha hopme peaakTUPOBaHUS.
o Co3gaHue json-npeacTtaBrieHns 3anMcn o6beKTa NpUnoXeHus.

e M3meHeHue pexuma oToBpaxKeHus 3anuceilt C COXpaHeHWem BbIGPaHHOTO COCTOSIHUS B

nokanbHoe xpaHunuiie 6paysepa.

° KOI'II/IpOBaHI/le CCbIJTIKM Ha OT(*)VIJ'IprOBaHHbIe 3anncu crnpaBoYvHUKaA.

3.3.1.5.2. TpocmoTp UCTOPUN NU3MEHEHUSA 3aNUCKH
lMporpamMMHbIN KOMMNOHEHT obecneynBaeT BO3MOXHOCTb MPOCMOTPa UCTOPUN N3MEHEHUI
3anncen 06bEKTOB JaHHbLIX MPUITOXEHWNIA.
3.3.1.5.3. BepeHue wabnoHa ana 3anucu

lMporpamMMHLIN KOMMNOHEHT obecneynBaeT CoOXpaHeHMe 3anmcn Kak wabsioHa ¢ BO3MOXHO-

CTAMMU:

e CosgaHuvs, n3MeHeHwus1, yaaneHus wabnoHa 3anvcu;
e YKasaHusa wabrnoHa, Kak obLLeg0CTyNHOro ninmn cobCTBEHHOrO;

e Co3pgaHua 3anucu ns WwabroHa.
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3.3.1.5.4. HanoxeHue 3NeKTPOHHOW NOANUCU OJIA OGHOW UNN HECKOJSb-
KUX 3anmcemn

[MporpamMHbI KOMNOHEHT 0b6ecnevnBaeT BO3MOXHOCTH:
MognuckiBaTe OAHY UM HECKOMBKO 3anuncemn;
YcTtaHaBnuBaTth posib ANs NOAMUCAHUS 3anucy;
BbibnpaTb 1 ckaumBaTb cepTMduKaT nognucu;
lNpocmaTpmBaTth CcBEAEHMS O cepTUdUKaTe;

YcTaHaBnueaTb popmat nognucu.

3.3.1.5.5. WN3meHeHMue cTaTyca 3anucu

npOFpaMMHbIVI KOMMOHEHT obecneynBaeT BO3MOXHOCTb N3MEHEHUS ctaTtyca 3anucu npu

Hann4mnmn CTaTyCHOIZ mogenwu, I'IpVIBFI3aHHOIZ K 0O beKTHOM Mogenn NnpunoxXeHn4.

3.3.1.5.6. WN3MeHeHUe HECKOSIbKUX BbIOpPaHHbIX 3anucen

MporpaMMHbIi KOMMOHEHT oGecneymBaeT BO3MOXXHOCTb OLHOBPEMEHHOIO N3MEHEHUSI B

KakoM-nnbo none HeckosbKnx 3anucen oobekTa NpUNoXeHus.

3.3.1.5.7. KOHTeKcTHOe MeHIo
OTKprTI/Ie KOHTEKCTHOIo meHw HaXatmem I'IpaBOI;I KHOMKW MbILUM NO 3anmcu B o0bekTe

NPUINOXEHUS B pexxume npocmoTpa MoapobHbIN BUA:

YpaneHve BblAeNeHHbIX 3anuncen;
KonupoBaHue;

CoxpaHeHune 3anuwmn Kak waboH;
M3meHeHune cTaTtyca 3anucy,;

CosgaHue json-npeacTaBneHns 3anmcu.
MNopcyeT ntoros.

OTKprTVIe KOHTEKCTHOro MeHK Haxxatnem ﬂpaBOIZ KHOMKM MbILLK NO 3anncu B oobekTe

NPUNOXeHUs B pexxmmMme npocmoTpa TabnuyHbIn BUA:

OKCNopT BblAENEHHbIX CTPOK,;

YpaaneHue BblOeNIEHHbIX 3arnCcen;
KonuposaHue 3anucy;
OkcnopT(HacTpanBaemblin) BblgeNEHHbIX CTPOK;
CoxpaHeHue 3anucu Kak LabnoH;

MN3meHeHne ctaTtycCa 3anuncu;
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o CosgaHue json-npencrasneHns 3anmcu.
e [logcyeT ntoros.

3.3.1.5.8. BbIrpyska sanuceu 06 LeKTOB NMPUIOXKEHUA
e Bebirpyska 3anucei 13 cnpaBo4YHMKOB B hopmaTe .XIsx unm .ods. B CUHXPOHHOM pPeXUMe Unm

B aCMHXPOHHOM peXunme.

o JkcnopT B XLSX (yunTbiBaeTcAa pasHuiLa BO BPEMEHU MeXOYy BPEMEHEM Monb3oBaTens u

BpeMeHeM cepBepa).

e [poBepka [OMYCTMMOrO KONMMYECTBa 3anuceit AN SKcropTa Yepe3 napameTp

ice.report.load.maxRowCount.

e  OKCMOpT 3anvcein nepapxm4eckoro cnpaBoYHMKA C COXPaHEHMEM OPEBOBULAHOW CTPYKTYpPbI
B XLSX.

e Okcnopt B ODS.

e  OKCnopT BblAENEeHHbIX CTPOK.
e HacTtponku akcnopTa.

e JkcnopT (HacTpaMBaeMbin).

e JkcnopT (HacTpavMBaeMblin) BblAENEHHbIX CTPOK.

3.3.2. YnpaBneHue cueHapusmu

YHpaBneHme cueHapunaMun npeancraendaeT cobon MHCTPYMEHT ANnd aBTOMaTtu3aunm nen-
CTBUN CUCTEMBI C MOMOLLLHO NnpUMEeHeHnA (byHKLl,I/IOHaJ'IbeIX ©nokoB, BbINOMHAOLWNX onpeaenexH-

Hble OEeNCTBUS.

CueHapuu npeactaBnsaoT cobor rpadmnyeckun nHTepdenc, No3BoNaLWLMA aBTOMaTU3N-

poBaTb HEOOXOAUMbIN NPOLECC B MPOEKTMPYEMON cucTeme 6e3 npuenedeHns paspaboTymka.

Hanpumep, cueHapum MOXHO Ucnonb3oBaTh ANs:

e ABTOMaTM4eckoro gobasneHusi/pegakTnpoBaHus/yaaneHms sanmcen obbekTa NpUnoXeHns;
e ABTOMaTUYECKOro CO3aHusi OTYETA;
e OTnpaBkM COOOLLEHNSI U MHOXECTBA APYrnX PYHKLMI, KOTOPblE HaAO aBTOMATU3NMPOBaTb;

e ABTOMaTMYECKOro TECTUPOBAHMS paboTOCNOCOBHOCTU APYrUX CLEEHapUeB.

OpuH cueHapuii MoXeT BKtovaTb B cebsi Kak 0QHO AeicTBme, Tak U UX nocnenosaTtenb-
HOCTb, @ TaKkKe ApYyr1ne cueHapum Uinm CKpUnTbl, YTO NO3BOMSIET aBTOMaTU3NPOBaTL NPOLIECCH pas-

HbIX YPOBHEWN CITOXXHOCTW.
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YHpaBneHme cueHapunaMun BKIo4aeT BbllNMOJIHEHNE CleyoWnX d)yHKU,I/II?II

MNouck cueHapues.

CospaHue, nameHeHue, yaaneHme O4HOro NN HECKONbKUX CLieHapueB, rpynnbl CLieHapueB.
O6HoBNEHME cn1cKka CLeHapueB.

KonnpoBaHue 3anucu cueHapus.

I'IpOBepKa KOPPEKTHOCTU HaCTDOVIKM ANeMeHToB cCueHapuda C MNOMOLWbH MNpPOBEpPOK

camoanarHOCTUKMN.
Ho6aBneHune BbibpaHHbIX cLieHapueB B n3bpaHHoe.
MpruMeHeHne cueHapreB B AENCTBUAX OOBbEKTOB NPUNOXKEHUS.
MpuBA3Kka cueHapus K Tpurrepam obbekTa NpUNoXeHus.
HacTpoiika cueHapueB, BkrovatoLas qyHKLnK:

— [puBA3ka cueHapusa K CTaTyCHOW MoAenn o6bekTa NpUoXeHus, YTobbl aBTomaTu-
YeCKM BbINONHATL TpebyeMble AeUCTBMSA NPU U3BMEHEHUN CTaTyca 3anvcy ¢ AaHHbIMU
o0beKkTa NPUNOXKEHUS,

— TpuBA3KM cUeHapus Kk Tpurrepam, AeNCTBUSIM 00beKkTa NPUNOXKEHUS;

— [MpumeHeHus cueHapreB B AEACTBUSAX OObEKTOB NPUINOXKEHNS;

— BbI30B cueHapus u3 ckpunTta opMbl pegakTupoBaHUst 0ObekTa NPUNOXEHUS;

— [obGaBneHne nepemMeHHbIX B CLEeHapuK;

— [obaBneHne B NnepeMeHHble CLieHapus TUMOB 3HAYEHUIA;

— KonnpoBaHune ogHOM unun cpasy HECKONbKUX NEPEMEHHbIX B CLiEEHapuu;

— [ob6aBneHwne ycnosun otoopa, NO3BOMSAIOLWMX OCYLLECTBUTL BbIOOPKY 3anucemn obb-
eKTa NpUINOXeHUs;

— JloGaBneHune 1 HaAcTpOoIKa 3NeMeHTOB Anarpammbl CLieHapus:

- Crapr.

—  Bbixoga.

- Owwnbka.

- KommeHTapun.

- Ycnosus.

—  Ckpwunr.

— Ycnosue.
—  CKkpunT NpUnoxeHus.
- Ckpwnr.

- MeTop cepsuca.

- CueHapun.
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— BoamoxHoCTb OTKPbITUA O04YepHEro cueHapusa rno rmnepccobisyiki B

OTAEnNbHOW BKNaake bpaysepa.

CospgaHue 3anucu.
PepnaktupoBaHue 3anmcu.
YpaneHnue 3anucu.

HanTtun 3anucu.
PepaktupoBaHne nepemMeHHbIX.

CoobLeHue.

— Wcnonb3oBaHue napameTpoB Anga oTnpasku coobuieHnn (KaHanbl,
Ponun agpecatos, Nonb3oBaTenu agpecatoB, Emeil'sl agpecartos,

TenedoHbl agpecaToB, hann BNOXeHWs1, akTUBHO A0)

OTyer.
Sql.
http-3anpoc (B0O3MOXHOCTb OTnpaBku hannos B http-3anpoce).

- GET.

~ POST.

- PUT.

— PATCH.

~ HEAD.

~ DELETE.

— Bbibop ¢abpuku ssl-koHTekcTa.
json.
— CoxpaHeHue json-3anpoca B nepemMeHHble 1 nons ¢ Tunom dann.

Xml.

CoxpaHeHune xml-cxembl B nepeMeHHble 1 nons ¢ Tunom dawnn.

Banngauuna — ons npoBepku BbINONHEHWUST 3a4aHHbIX YCNOBUIA 1 NOPOXAEHNE
OWMOBKM B Crly4ae HEBbLIMNOSTHEHWUS YCNOBUMN.
Owwunbka — gna BbiBoAa MOMb30OBaTENtd CHOPMMPOBAHHOIO COOOLLEHNS
OWMOBKM Ha Lware cueHapvs.

3anyck npouecca — ons 3anycka 6usHec-npovecca.
3apada npouecca — Ansa BbIMOSHEHMSA NOSib3oBaTeNbCKOM 3agavm BPM-npo-
uecca.

CoobLleHune npouecca — anst otnpasku coobueHnsa ons BPM-npouecca.
Mouck npouecca — gnsa nomcka akdemnnsapos BPM-npouecca no 3agaHHbIM

KpUTEpUAM:
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— [lpouecc npunoxeHus.

— WpeHTudmkaTop aksemnnsapa npowecca.

— WpeHTudmkaTop ak3emnsispa poguTenbCcKoro npolecca.
— WpeHTudmkaTop ak3emnsisipa nognpoecca npowecca.
— 3anyuleH nocre.

— 3anyweH go.

— 3aBepLlueH nocrne.

— 3aBepLlueH 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, KOTOPbLIV YKa3aH B CBOMCTBAX CLiEHapUs.

— TMepemeHHyto — NepemeHHas, B KOTOPYI COXpaHsieTcs pesyrnbTaT
novcka. 3HadyeHue nons BbiOMpaeTca 13 BbiNnaaaloLLero crnncka ne-

PEMEHHbIX CLieHapus.
- CoobLeHne uHTerpauuu.

— BblaeneHuve n nepemelleHne cpasy HECKOIbKMX 31EMEHTOB Auarpammbl CLIEHapWS;
— Ortnagka cueHapus;

— [Mownck anemeHTOB, NCNOSMb3YEMbIX B CLLEHAPUSIX;

— BblaeneHune anemeHTa cUueHapus Ha aMarpamme;

— [MpocmoTp Npeablaywmx 1 crieqyowmx Waros Ansa BblopaHHOro anemMeHTa, UCnornb-

3yemoro B CLieHapuu.

Bo3MOXHOCTb 3anycka, MOBTOPHOIO BLIMOSIHEHMS U XPaHEHUS Pe3yNbTaToB BbIMOSTHEHUS
cLueHapueB aBTOMaTUYECKOro TeCTUPOBaHUs B YKypHare BbINOMHEHUSA aBTOTECTOB C LiefNblo
nepuvoanyeckor npoBepkn paboTocnocobHOCTM MobbiX CcueHapueB, KOTOpble MOryT
BbI3bIBaTb ApYyrMe CueHapuu, npouecchl NPUITOXEHUA UM OTAeNbHbIE 3a4ayun npouecca,

CepBu1Cbl HOTU(MKaUMK (OTNpaBka/nonyyeHve ysegomneHun) n cepsucel REST API;
OTnapgka cueHapueB A51S BbIIBNEHWA oWMBOK My NPOBEPKN KOPPEKTHOCTU paboThbl;
PaboTa ¢ koHCONbIO Anarpammbl CLeHapusi Npy oTNagake;

BbI30B KOHTEKCTHOrO MEHIO B KOHCOSb CLieHapus:

— Ou4ncTtka KoHcomNu;
— KonnpoBaHue gaHHbIX KOHCOMK;
— CkauymBaHue gaHHbIX KOHconu B BMAe log-thanna;

— [lonck no gaHHbLIM B KOHCOSN.
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e BO3MOXHOCTb BbIOENATb HECKOMBKO AENCTBUN B CLIEHApUW.
e BO3MOXHOCTb KONMPOBATb HECKOSTbKO BbI4EMNEHHbIX AENCTBUN B CLIEHAPUMN.
e BO3MOXHOCTb NepemeLlatb HECKOSTbKO BblOEMNEHHbIX AENCTBUN B CLLEHAPUN.

e BO3MOXHOCTb yCTaHaBIIMBaTb CBA3b AJ14 BblAENIEHHbIX OEencTBUi cueHapwus.

3.3.3. YnpaBneHue XML cxemon

YnpaBnenne XML cxemon npeacrtaBnsieT cobon MHCTpyMeHT, obecneumnBatowmmn paboTy c

XML cxemamu B popmaTtax *.xsd v *.zip v No3BONSET BbINOMHATL creayoLwme dMyHKUUN:

o [loGaeneHue gannos XML cxewm;

° XpaHeHme CbaIZJ'IOB XML cxemM ¢ BO3MOXXHOCTbIO UCMOSIb30BaHUS B arfieMeHTax anarpammbl

CUeHapueB;

o WNameHeHue cannos XML cxewm;

o YpaneHue channos XML cxewm;

e [IpocmaTpuBaTb CNUCOK CLLEHApUEB, AN KOTOPbIX UCNOMNb3YeTCs CXeMa;
e [lepexoguTb MO CChIfIKE Ha CLEeHapuin, B KOTOPOM UCMONb3YeTCs CXeMa;

° KOHTpOﬂMpOBaTb yaaneHune cxem, KOTopble NCNOoJb3YyKTCA B CLEHapUaX.

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

Hapuna XML.

3.3.4. KoHcTpykTop REST API

KoHcTpykTop REST API siBNsieTcst MHCTpyMeHTOM Ans 6bicTpon paspaboTkm API Ha oc-

HoBe HTTP meTogoB 6e3 npueneveHns pa3paboTymKoB 1 MO3BOMSET BbINONHATL CrieayoLwime
DYHKLUMM:
e OrtobpaxeHne nepeyHs 3anpocoB Mexgy bBOT.Mnatopmon M CTOPOHHUMM
cepBUcamMm/NpuNoXeHMamu,;
e [lobaBneHune, nsmeHeHue, yaaneHue, HacTporka 3anpocoB (CEpBUCOB);
e BO3MOXHOCTM yKa3aHus:
— Konnekuwnu 3anpoca (cepsuca);
— OObbeKkTa NpUNoXeHUs, K KOTOPOMY NPUBSA3aH CEPBUC;
— LWa6bnoHa nyTv ¢ napameTpaMm U METOLAOM:

- GET.
- POST.
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- PUT.

- PATCH.

- DELETE.
- HEAD.

- OPTIONS.

— WpeHTndukaTopa onepauuu;
— OtobpaxeHus nmeHu;

— OnucaHusa cepBuca;
e BO3MOXHOCTU:

— ,D,O6aBJ'IeHI/1$I n HaCTDOVIKM napameTpoB C YKa3aHnemMm MecCTa UX pacnonoXXeHus,

— YKasaHua B oTBeTE:

— CucteMHoe ums;

— Onucanue;

- Wwms nons otBeTa;

—  Ob6beKT NPUNOXEHNS;

— Twn pesynbTaTta (3anucb, CNMCOK 3anMcen, rpynnnpoBKa, 3Ha4YeHNe);
— O0bsasaTenbHbIX Nonewu;

- C 3apaHueM ycnosust unbTpauumn, AOMOMHUTENBbHBLIX MOMew;

- C 3apaHuem ycnosuii ero GOpMnpoBaHusI.
— YKasaHug B 3anpoce:

- MeTtogos pabotkl ¢ nonsmu Ol1, K KOTOPOMY NPUBSI3aH CEPBUC;

— ObsasartenbHbIX Nonew;

— Onpegenexns npasun Banungauuu;
— Wcnonb3oBaHus cueHapues;
— Bbibopa ponen nonb3oBaTens A8 asTopu3aumu.

- BosapaT OaHHbIX, 3aMoJfIHEHHbIX B CLIeHapuu.

3.3.5. YnpaBneHue ckpuntamu

YnpaBneHve ckpuntamy sBNSETCA WHCTPYMEHTOM AN XpaHeHus u obHoBneHus Habopos
CKPUNTOB 4118 NPUMEHEHNS B OO BEKTHBIX MOAENAX AAHHbIX.
YnpaBneHue ckpuntamu:

e obecneynBaeT BbINOMHEHUE crieayrLwmnx dYyHKLWIA:

— AsTOMaTmyeckoro gobaeneHus/peaakTMpoBaHus/yganeHus sanncen;
— HaxoxpgeHust ydeTHbIX 3anucen nonb3oBaTesien No napameTpy;

— OnpepgenenHns cTaTtyca 3anucu No COOBLLEHUIO WNHBI 1 Ap.
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e obecneyrBaeT crneyoLme BO3MOXHOCTHM MO HACTPOMKE CKPUMTOB:

— [Mowck ckpunToB;

— Co3spgaHue, nsmeHeHue, yaaneHne ogHOro UM HECKONbKUX CKPUMTOB, rPYnnbl CKPUM-
TOB;

— OG6HoBNEHME CNNUCKA CKPUMNTOB;

— [ob6aBneHne BbIOpaHHbLIX CKPUMNTOB B N3bpaHHOE;

— Komnunsaumsa ckpunTos;

— Wcnonb3oBaHne CUCTEMHbIX CKPUMTOB NPUMOXEHUS;

— [1pocMOTp MCTOPUM N3MEHEHWIA B CKPUMTAX.

3.3.6. yl'lpaBJ'IEHVIe MMOOPTOM U IKCNOPTOM MOoAdeNnmn AaHHbIX

YHpaBneHme MMMNOPTOM M SKCNOPTOM MOAENN AaHHbIX ABNAEeTCA MHCTPYMEHTOM AN4:

e  BbIrPY3KM BCEX UMK BblOpaHHbIX 0O LEKTHBLIX MOoAenel B chain zip-apxuea;

e 3arpy3kun B KoHdurypaTtop u3 danna zip-apxuea (NpeaBapuUTENbHO BbIFPY>KEHHAS U3 HEro

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

o [logoepxka HacTpownkn security _invoker onsi npeactaeneHnn B sepcusx PostgreSQL ot 15
M Bbllle, MNO3BOMAKOLWAA YyuYnTbiBaThb 3awuTy Ha ypoBHe cTpok (RLS) npwu 3arpyske

KOHpurypauum na ganna unu Bbirpyske KoHdurypauum B amn.

NHcTpymeHT obGecneyvnBaeT BbINOMHEHUE CrieayoLWwmX QYHKLNNA:

e 3arpyska koHdurypaumm ns canna:

— Bbibop darna ¢ koHdurypauuen na NpoBogHuKa.
— Bbibop gpyroro dhanna koHdurypaumm gna umnopta (kHonka BeibpaTtb apyron
dann).
— Bbibop Bepcuu npoaykTa, B KOTOPbIN OCYLLIECTBISETCA NocneayoLwmin UMNopT KOH-
durypaumn.
— ®opmar ¢anna .zip.
— Barpyska koHdurypauum us ganna ¢ otobpaxeHmnem MHopmMaLmm:
- Wwms koHurypaumu;
- Wmsa npoaykTa;
- Bepcuga npoaykra;
— Mopkntovenue k bM;

- Cnuncok 3arpyxaemblix OOBEKTHBIX MOAENEN.

— HaCTp0|7||<a napamMeTpoB BbINOJIHEHNE NMMNopTa:
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-~ Bbibop pexuma obbeguHeHUss 3anMcen Npu Hanuyum 3anncen B KOHUrypa-
unm (NponyckaTb CyLecTByOLNE, 3aMeHATb 13 daina, npepBaTb BbINOMHe-
HWe, BbINOMHUTb TOMBbKO U3MEHEHNE).

— B03MOXHOCTb Mponycka ownboK CoOXpaHeHWst OTAENbHbIX OOBEKTHBIX MOAe-
nen 6e3 ocTaHOBKM nmnopTa ocTanbHbiX Orl.

-~ BbIGOp 1 BbINONMHEHNE NPOBEPOK KOHPUTYPaLMMK.

— BHeceHwue nameHeHun B ctpyktypy bl (nybnunkaumsi 06 beKTHbIX Mogenen).

— BkntoyeHune B XKypHan BbINOSIHEHNA OTNag04HON MHGOpMaLunn.

— OtmeHa umnoprTa.

— Bo3aMOXHOCTb ckaunmBaHusa MHOpMaUnn No 3arpyske ua gamna gpopmata .log.

— Bo3MOXHOCTb NepekoMnUNALUN N3MEHEHHbIX CKPUMTOB.
¢ BebIrpyska koHdurypauum B cbanin:
— CsowcTBa BbIrpykaeMomn KoHUrypawmm:

- HawumeHoBaHnue.
—  OnucaHuve.

- Llenesasi Bepcus npoaykTa.

— BbIBOp NOMHBIX UM YaCTUYHbLIX OOBEKTHBIX MoAeNnen 1 Ux 3anmcen(CUCTEMHBIX U

I'IOJ'Ib3OBaTeJ'IbCKI/IX) AONA BbIFPY3KKU KOHCbI/IpraLI,I/II/IZ

—  XpaHuMble npoueaypsbl.

- [peactaBneHns B.

- Wnpexcobl B.

- [MMonutukun RLS.

— [pynnbl HACTPOEYHbIX NapameTpoB.

- CBsi3aHHbIE CYLLHOCTMW.
—  @unbTpaums rno CyLWHOCTAM NnaTgopMmsbl:

- [lo aBTopy;

— [lo BpemeHw.
— [Mownck n BbIBOP CBA3a@HHbBIX CYLLHOCTEN ANns BbIbpaHHbIX OOBLEKTOB N3 NEepeYHs:

- [pouecchl NPUNOXKEHWS.
-~ OOGbeKT NpunoXxeHus.

- CueHapun.

— XML cxeMmbl.

- CkpunTbl.

- WcTOYHMKM gaHHbIX.

- CraTycHble mogenu.
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- LLabnoHbl 0TYETOB.

- Ponw.

- HacTpoeyHble napameTpbl.
— WabnoHbl coobLLEeHUN.

- 3anucu CnpaBO4YHNKOB M3 CCbIJTOYHbIX nonemn.

— B03MOXHOCTb OTMEHbI BbIFPY3KW.

— Co3sgaHue n coxpaHeHue wabnoHa aAnga BbIrpy3kn 06bEKTHBIX MoAeNeNn:

- HaumeHoBaHue wabnoHa.
- LUenesas Bepcusa npoaykra.
- AsTOp.
— [arta co3ganus.
— Bbibop wabnoHa n3 cnucka WwabnoHoB.
— [pocmoTp B cnucke 1 npumMmeHeHne wabrnoHa.
— Bhbirpyska n coxpaHeHune koHdurypauum B hanne popmarta .zip.

- )KypHan BbIMOJIHEHNA BbIFPY3KU 00BEKTHbIX Moaenen:

-~ OTobpaxeHne BpEMEHN BbIrPY3KU;

— [MowaroBoe oTobpakeHne BbIrpy3Ku.
— BO3MOXHOCTb CkaunBaHUA MHGOPMaLMK Mo BbIrpy3ke B hann cdopmara .log.
e VIcKntoyeHus KoHgUrypaumm:

— 3awwuTta nonen o6bEKTOB KOHUrypauum ot USMEHEHUN.

— CospaHune MUCKNYeHUI KOHUrypaLmu.

— ABTOMaTM4eckoe co3faHne NUCKMIOYEHNN KOHPUTypaLmn.

— KommeHTupoBaHue n3ameHeHun n NpoCTOp UCTOPUN NX BHECEHUS.

—  OTKpbITME 3anncen No NPAMON CCbINke.
e  O6bexTbl KOHGUrypauuu:

— XpaHeHue 3anucen KoHurypawumu.

— Bbirpyska 3anucen koHdurypaumm B hans npu aKcrnopre.
e CobbITMa 06HOBNEHMI KOHUTYPaLWIA:

— XpaHeHue 3anncen KOHPIIMKTOB, BOSHUKLLMX NPU MPUMEHEHUN NaTYEN U CHENLLOTOB,
a Takke Npu MMNopTE KOHUrypawmm.

— [lpocTop TOMNbKO HEBBLIMOMHEHHbLIX U3MEHEHUN.

3.3.7. YnpaBneHus peno3ntopuem
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YHpaBneHme peno3ntTopmnem ABnAaAeTcA MHCTPYMEHTOM ANd BeAEHUA KaTalora oOHoBnE-

HUIN OOBEKTHBIX MOAENEN AaHHbIX B BUAe haninoBon CUCTEMbI (CHEMLWOTLI 1 NaTyn).

MHCTpyMeHT obecneunBaEeT BbINOMIHEHNE CrieayroLwmX OyHKUNIA;

e CosgaHue naTyen o6GHOBNEHMSA KOHUIYpaLUi N AaHHbLIX CMPABOYHUKOB B oopmaTe .json u

noaroToBka naTtya Ar1s OTNpaBKu B CEPBEPHYIO Nanky Ansa XpaHeHus;
e B03MOXHOCTb aBTOMaTU3NPOBAHHOIO CO34aHUsA naTya cpasy nocrne o6HOBNEHMS CTeHaa.
e (Co3gaHune CHEeNLWOoTOB;

o /ckniodeHne n3 CHenwWoTOB NpeacTaBneHnin 6as gaHHbIX;

e HacTtpo#nka cywHocTen ansa natyen;

e YBeaomreHus nonb3oBartens 06 yoaneHnn npeacraBsneHuns 6asbl OaHHbIX, €CNK B HEM Obinn

npoun3BeneHbl USMeHeHNA 00 Co30aHnA naTt4ya,

e Ouuctka OT AedEeKTHbIX AaNeMeHTOB (yaaneHne 3Ha4eHMn No ymondaHuio gns atpubyTos,
nepemMeHHbIX cueHapues, napametpoB REST APl n HacTpoeuHbIX mapameTpoB, ecnn B
KayecTBe 3HaYeHWsa MO YMOSYaHWUI0 yKasaHa CCbifika U TUM 3HAYEeHUsA MO YMOMYaHUIO He

paBeH "KoHcTaHTa") nepen NpMMEHeHNeM naTtya UM CHeNwoTa;

e BhbIrpy3ka nosHoro COCTosiHMs KOHUrypaumm Ha MOMEHT BPEMEHM;
e B03MOXHOCTb NOMCKa NaTyen Ha oopme NOArOTOBKM;
o OO0HoBMEHME CcnnCKa peno3nTopuEB;
e B03MOXHOCTb BblibOpa BETKM peno3nTopus, Npu oTnpaBke naTya;
e YpganeHue HeakTUBHbIX NaT4yen/CHeNnWoToB Npu oTnpaeke B GIT:

— INNornyeckoe yoaneHue 3anuncu ¢ Ul.

— YpaneHune camoro tanna B 6a3e gaHHbIX.

— Ypanenwve cdavna uns GIT.

e OdunbTpaumss U3MEHEeHUn Mo BblIGpaHHHOMY MoNb3oBaTENO ANS OTAESbHbIX 3NeMEeHTOB
KOHpurypauuu;
e CoxpaHeHue BblaeNeHHbIX 3NIEMEHTOB B iepeBe U3MEHEHWUI NPU OYUCTKE NoNs ounbTpaumm

Nno NoJib30BaTENO;

o Bo3mMOXHOCTb MpocMOTpa 1 nocnegyroLwero Boibopa CBA3aHHbIX 00BHEKTOB, HEOOXOOMMbIX
ana dopmupoBaHnsa natya (nNpyv POpMMPOBaHUM Natya aBTOMATUYECKM MpUCBanBaeTCA
HaumMmeHoBaHue B coopmate YYYY.MM.DD HH-MM-SS-MS);

e Bo3mMOXHOCTb npocmoTpa W nocnegywowero  Bblbopa  CBsfi3aHHbIX  OOBHEKTOB,
pekoMeH0BaHHbIX AN (hopMUpoBaHNs nNaTtya (npy hopMUPOBaHNM NaTya aBTOMaTUYECKU

npuceanBaeTcs HanmeHoBaHune B popmaTte YYYY.MM.DD HH-MM-SS-MS);
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B0o3MOXXHOCTb NpUMeEHEeHUst NaTyen, BXOAALWMX B COOPKY BMECTE C CHEMLLOTOM;
Bo3MOXXHOCTb NpUMeHeHUst yGnupyroLLmMxcs naTyen ¢ usSMeHeHemM Homepa Bepcum;

CpaBHeHme TeKyuwero COCTOAHUA KOH(*)I/IpraLI,VII/I n nocnegHemn

3arpy>keHHon KoHurypauuu;

YaaneHue HeakTyarnbHbIX NaT4en/CHENLWOTOB KOHMrypauuu;
Bobirpyska cnucka penosutopues koHdurypauuin B pann popmata .XIs;
Bobirpyska cnucka penosutopues koHdurypaumim B ¢oann coopmata .ods.

BbinonHeHne natyer B OOHOW TpaH3auuwu (AOCTYNHO MNPU  BKMAKOYEHUM HACTPOWKK
application.properties ice.conf.patches.use-single-transaction) [0nsi BKNHOYEHNS HACTPOWNKM
ice.conf.patches.use-single-transaction. Heobxoanmo BbIKIMIOYNTb HaCTpPOWKyY
ice.conf.patches.allow-second-pass, Tak Kak 0 gHOBPEMEHHas paboTa gaHHbIX HACTPOEK He

noaaepKnBaeTCs.
BoamMoXXHOCTb NpocMoTpa MHdopMaunm o6 aBTopax U3MEHEHWIA.
O6beanHeHne HECKONbKMX NaT4yen B egmHbIn obpas.
B0o3MOXXHOCTb GbICTPO HAXOAUTL B3aMMOCBSA3aHHbIE MaTyu.

"eHepauusa CUCTEMHOrO HEM3MEHAEMOTO NAeHTUdUKaTopa B json-npeacraBneHnn obbekra

NMPUNOXEHUS.
MepekntoveHne mexay nat4aMmu/CHenwoTamum.
C6poc koHGurypaumm oo BelbpaHHOro natya/cHenwora.

BbinonHeHne cHenwoTa obbekTa Ans BbIrPY3KM 4YaCTUYHOIro COCTOAHUA KOHCbVIpraLl,I/WI Ha

MOMEHT BpEMEHMN.

lMpocMoTp nporpecca yCTaHOBKM NaT4yei/CHENLLOTOB.

3.3.8. CamopuarHocTuka

CamoamarHocTuka sBnsieTcs MHCTPYMEHTOM ANA XpaHeHUA 1 3anycka npoBepoK 00BbEKT-

HbIX MOZENen NPUNOXeHUn U peannsyer:

MpoBepKy LLENOCTHOCTM U HENPOTUBOPEYMBOCTM TEKYLLEN OOBEKTHOM MOAENUN NPUNOXKEHMS;
Bblgauy coobuweHnin 06 obHapyxeHHbIX npobrnemax;

MoAroTOBKY MMMOPTOB M MEPEMEHHbIX AONs  NEepPeKoMNUNsALMM  CKpUNTOB  hOpM

penakTUpoBaHUs;
MepekoMNUNALMIO CKPUNTOB;

CoxpaHeHune BbIGpaHHbIX MPOBEPOK B Npohunb punbTpoB, a Takke NPUMEHeHne npodouns

nnNbTPOB ANs BbINONHEHNS BbIOpaHHbIX NPOBEPOK;
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e 3anpeT Ha NOBTOPHYIO NEPEKOMMUMALMIO CKPUMTOM AN OAHOM U TOW Xe KOHdUrypaumu;
o ®dopmMuMpoBaHuE Zip-apxuea C pe3ynbTaToB NPOBEPKM KOHUrypaLumm B json-cbopmarTe;

e Ortnpaska nyw-yBeJOMIEHUN O HaYane n OKOH4YaHUN NPOBEPKMU;

e  JKCMOPT XypHara nepekoMnunsumm ckpuntos B popmaTe XLSX;

e JKCMOpPT pe3ynbTaTtoB nepekoMnunsaumm B ann opmarta XLSX;

o [IpoBepky:

— Hannuuna tabnuubl 4ns o6bEKTHOM MOAENN NPUNOXEHUS;

— Hannuuga ccbinkn Ha HecylecTByowme 06beKTHbIE MOAENN NPUMOXEHUS B aTpuby-
Tax, KOMNOHEHTax POPMbl peAaKTUPOBAHNS;

— He BanugHbIX CKpUNTOB;

— CkpunToB, 3agaHHbIX B 3HAYEHUW NEPEMEHHbIX CLIEHapUEB;

— Hannuunga atpubyToB B 06GBHEKTHBIX MOAENAX NPUINOXEHWS;

— CooTBeTcTBMA UMEH Tabnumua B geckpuntope obbekTa NpunoXxeHnsa B unaceTe;

— Hannuuna B 06BbEKTHbIX MOAENAX NPUNOXeHNss aTpnubyToB, NCNONb3yeMbIX B CMINCOY-
HbIX doopMax 1 hopmax peaaKkTMpoBaHus;

— Hannuuna gy6nukatoB B CUCTEMHOM UMEHWN aTpubyTOB;

— Hanwnuuna gybnmkatoB KOMNOHEHTOB (POPMbI PEAAKTUPOBAHUSA OObEKTa NPUMNOXKEHMS;

— Hanwnuuga B atpnbyTe cCbiNkn Ha abCTpakTHbIN OO BEKT NPUNOXKEHUS;

— Hannuuga Hencnonb3yemblx NEPEMEHHbIX B CLEHApUSX;

— Hanmuusa oTknioYeHHbIX NpaBus B 00bEKTE NPUNOXKEHNS;

— Hanuuua Bblducngemblx nosiern Ha oopme Cnmncka;

— Hanwnuune nonen, ykasaHHbIX Ha bopMe CnMcka KOMMOHEHTA, OTCYTCTBYHOLLNX B CBA-
3aHHoM OfT;

— KoppeKTHOCTM ycnoBus Ang BNOXEHHbIX CMUCOKOB B Kybuke ¢ Tunom "Ycnosue" u gp.

3.3.9. BepeHue pernamMeHTOB 3NEeKTPOHHOW NOANUCHU

BegeHue pernaMmeHToB 3]'IeKTpOHHOl7I noanncu AenNAeTcAa MHCTPYMEHTOM ANA HGCTpOIZKI/I n

NOANUCAHMSA 3K3EMMNNAPOB OGBEKTHLIX MOAENEN OaHHbIX.

VlHCprMeHT obecne4ymBaeT BeEHNE U HaCTpOVIKy npaswui noanncaHuA nofib3oBartenAavmm
9K3eMnnAapoB obbekTa NPpUNoXeHna n nx BITOXKEHUN, Bbl60p cueHapua ona BbINoOsIHEHUA Nocne
noanmcaHna aksemnnsapa obbekTa NPUNOXeHnaA, a Takke npasu aBTOMaTU4EeCKOM npoBEPKN
Hanuuuna n sanngHoctn 3N nonb3oBartenen noa aK3eMnnapamm obbekTa npunoXxeHna n nx Brno-
XEeHNAMUN Co CTOPOHbI CUCTEMBI. ﬂ,OCTyI’IHO OTKN4YeHune sannaauunm 3ﬂeKTpOHHOVI noanucu npu

nepeBoAe 3anucuy no cTaTycy Unu cTaTyCHOMY nepexoay.
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BbinonHeHne NPOBEPOK MNMpU HanoxxXeHnn nognncu:

e O6a3aTenNbHOCTL NOANMUCAHUSA OAHHbIX npu nepesoge 3anncu no ctaTtycy.

e [1poBepka BaNnMaHOCTU NOAMNMCK NPW NEPEBOAE 3anucu No cTaTycy.

3.3.10. MpounsBoAcCTBEHHbIN KaneHaapb

Mpon3BOACTBEHHLIN KaneHaapb SBMASETCA MHCTPYMEHTOM A9 HAaCTPOWKN MHGopMaLmn O
KonmyecTBe pabounx, BbIXOOHbIX U NPa3gHUYHbIX AHEN, a Takke HopMe paboyero BpemMeHu 3a yka-

3aHHbIN Nnepuos.

3.3.11. YnpaBneHue OU3HeC-MeTpUKamm

MHCprMeHT obecneynBaeT co3gaHne MeTpPUK and BpeMeHHOro XxpaHeHua 3Ha4YeHUN C Le-
11]-1,0) CbOpMVIpOBaHVIFI KaKUX-Nnbo cTaTUCTUYECKUX OaHHbIX MO pa3HbIM NapamMeTpaM npukinagHoro
NPpUNoXeHunA.

BbusHec MeTpPUKKN, Co3aaHHbIe Nonb3oBaTENAMU, NPUMEHAIOTCA, HAaNpumep, on4d onpenene-
HUS KONM4ecTBa N3MEHEHUN 3a 3adaHHbIN nepumoa Kakoro-nmobo nons B 3annucu obbekTa npunoxe-

HUA, Unn nonyvyeHna naHHbIX N0 USMEeHEHUI0 CTaTyCa 3anuncu.

3.3.12. leHepauusa nocnepnoBaTesibHOCTEN

FeHepaums nocrnenoBaTenbHOCTEN SBMNSETCS UHCTPYMEHTOM, obecneynBatoLmM co3aa-
HME 1 HaCTPOWKY NocnefoBaTenbHON reHepaLmMn Homepa Ansi CyLHOCTM CUCTeMbl COrfiacHo 3a-

AaHHOMY anroputMmy 1 € TEKCTOBbIM CONMPOBOXAEHNEM, YTO BKIOYaeT B cebsi:

e CosgaHue cepuun ¢ YKa3aHneM Ha3BaHuA, CTapToOBOro 3Ha4deHud, wara n nepmona cbpoca;
o CosgaHne Homepa ¢ YKa3aHuem ckpunta anda HoMmepa nocnenoBaTtesribHOCTU,

e B03MOXHOCTb BbI30Ba NOCMeA0BaTENbHOCTY U3 CLEHApUsi, NpaBumna n Apyroi CyLLHOCTM.

3.4. TMporpaMMHbIX KOMMOHEHT «OTYeTbI»

MporpaMMHbIA KOMMOHEHT obecrnevmBaeT BO3MOXHOCTU CO3AaHUSA OTYETHbIX hopM Ans
NPUNoXeHnn, cosgaBaemMblx Ha 6ase «bBPT.MnaTtdopmbl».
OTyeTHble hopMbl MPOEKTMPYOTCA Ha ocHoBe WwabnoHos Word, Excel.

npOFpaMMHbIVI KOMMNOHEHT NO3BONIAET OCYLLEeCTBNATb!:

e BepgeHue WabnoHOB OTYETOB.
o BepeHue otyeToB B dhopmare: .pdf, .docx, .doc, .odt, .xIsx, .xls, .ods, .html, .rtf, .xml, .csv.

e ABTOMaTU4Yeckoe (*)OpMVIpOBaHI/Ie 3anucen B )KypHane BbINOJIHEHUA OTHETOB.
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° 3KCI'IOpT OT4HETOB B Pa3JINYHbIX (bopmaTax C ncnonb3oBaHMemM KOHBepTepa OOKYMEeHTOB

(JodConverter):

— JXLS: .xIs n .ods — Ha ocHoBe .XIsX.

— XDocReport: .pdf u .odt — Ha ocHoBe .docx.

e [locTo6paboTky ChOPMMPOBAHHOIO OTYETHLIM ABUXKKOM [AOKYMEHTa C WUCMONb30BaHUEM

ckpunta (kotlin).

e 3anpewaTb [OCTYyNn K BCTPOEHHOMY [Au3anHepy oT4deToB Stimulsoft yepes HacTpoiky

ice.report.stimulsoft.enabled.

3.4.1. BepeHue LLabNOHOB OTYETOB

BeneHue wabnoHOB OTYETOB BKIHOYAET crieayoLlime QyHKLUN:
e CosgaHue, n3aMeHeHue, yaaneHune wabnoHa oTyeTa.
e Co3gaHue Konuu LabroHa oTyeTa.
e CosgaHue n HacTpolka WabnoHOB OTYETOB MPU MOMOLLM BU3yarnbHOro KOHCTPYKTOpa:

—  Wcnonb3oBaHue WabnoHOB OTYETOB, NnoAroToBJIEHHbIX B Crneayruwnx pegakropax:

Stimulsoft, Word, Excel, BIRT (onunoHansHo).

- Hactpoika gmanoroBoro okHa napameTpoB OT4yeTa.

- HacTporka NCTOYHUKOB AaHHbIX s oT4yeTa.

- HacTtpoiika bopmbl LLabnoHa otyeTa.

- Hactpoika BbIrpy3sku ot4eTHbIX chopMm B popmaTtax XLS, XLSX, PDF, DOCX,
DOC ODT, ODS, RTF, HTML, CSV n XML.

- Hactponka pogutens ana ot4eTHon opMbl.

- HacTtponka noctobpaboTkm JOKyMeHTa ¢ ucnonb3oBaHue ckpunta Kotlin.

- 3apaHue wabnoHa oT4yeTa C NOMOLLBIO CKpUNTa.

— HasHauyeHve npaB gocTtyna Kk wabnoHy otyeTa:

— Bnapeneu wabnoHa otyeTa.

- YcTaHoBneHue gocTyna And Bcex nosib3oBaTtenen.

3.4.2. BepeHwue otyeTOB

BegeHve oTyeToB BKOYaeT cnegyowme QyHKLMK:
e 3agaHve napameTpoB oTyeTa.
e BO3MOXHOCTb NpeaBapuUTenbHON HAaCTPOMKN NapaMeTpoB OTYeTa, B TOM YnUChe:

e 3anornHeHve napaMeTpoB OTYETA;
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HaCTp0|7||<a HpO(bI/IHFI napamMeTpoB OT4HETa AJid aBTOMAaTU4YeCKOro 3arnoJsyiHeHuA 3Ha4YeHun

napamMeTpoB OT4yeTa Npu Boibope Npodunsa otyeTa;

OpHOBpeMeEHHOE oYK eHNe 3Ha4YeH NnapamMmeTpoB oTyeTa 1 Npodunsa otyeTa.
YKasaHne KoMMmeHTapua nepes popMmmpoBaHueM oTveTa.

MpenBapuTenbHbIA NPOCMOTP OTHETA.

OTknoyeHne yHKUMK NpeaBapuTenbHOro NpocMoTpa oTyeTa.

3anyck Ha BbINOMHEHWE OTYeTa B NpeaHacTpoeHHOM dopmare.

Bobirpyska ot4eTHbIX bopm B bopmaTtax XLS, XLSX, PDF, DOCX, DOC, ODT, ODS.
YBegomneHue o pesynbTaTe BbINOMHEHUSA OTYeTa.

lMNeyvaTb aKkpaHHbIX POPM NPUKITAAHBIX MPUNOXKEHNIA:

— [MeyaTb BM3yanbHbIX OPM JOKYMEHTOB U KAapTOYEK CrPaBOYHUKOB;

— [levatb cnnckoB OOKYMEHTOB U CNpaBO4YHUKOB.

3.4.3. XypHan BbINOJIHEHUN OTYETOB

MporpammMHbIn KOMNOHEHT «OT4eTbl» obGecnevMBaeT aBTOMaTMYECKYD (huKcauulo aewn-

CTBWUI, BbINOMNHAEMbIX NOMb30BaTENAMM B nnaTq)opme, B )KypHane BbINONHEHNA O0TY4eTOB. DuUKcK-

pyeTcsa cneayowasa nHcopmauusa ob otyetax:

PekBn3anTbl 0THETOB.

®dann ¢ wabnoHom oT4yeTa.

®dann ¢ oT4ETOM.

JlornH nonb3oBaTensi, KOTOPbIA BbIMNOSIHUI OTHET.
YKypHan BbINONMHEHUN OTYETOB NO3BOMNAET:

— CoxpaHuTb OTYET Ha OUCKE;

— [MpocmoTpeTb cocToAHME BbINOMHEHUST OTYeTa: «3aBepLllény, «Ownbkay;
— OcywecTB1Tb NOBTOPHYO OTMNPAaBKY OTYETOB;

— OcywecTBUTb MOHUTOPUWHT pe3yrbTaTta OTNpPaBKy;

— OcywecTtB1Tb OTNpaBKY OTYETOB MO HECKONbKMM e-mail agpecam;

— BbIrpysutb Heckonbko BbiIGpaHHbIX OTYETOB B (harnn dopmaTa zip-apxuB;

— OTkpbITb (hanin oTyeTa B hopmarte pdf B TekyLlen Bknagke bpaysepa.

3.5. TlporpaMMHbIN KOMMOHEHT «YBeAOMJIEHUA»

MporpaMMHbIi KOMMOHEHT «YBeAoMMeHns» obecneynBaeT co3aHne, XpaHeHne n oTob-

paxeHune VIH(*)OpMaU,I/IOHHbIX COO6LL|,eHVIl7I Ansi nonb3oBaTenien CUCTEMBI.
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I'IporpaMMHbuZ KOMMOHEHT obecneynBaeT aBTOMaTU4eCKUM MHd)OpMMpOBaHMGM noJyib30-

BaTenNs O HANMMYMKN y HEr0 HEMPOYMTAHHbLIX COOOLLIEHWIA. Y Nonb3oBaTens CyLwecTByeT BO3MOX-

HOCTb BbICTPOro A4OCTyNa K HENPOYUTAHHBIM COOBLLLEHUS.

[MporpaMMHbI KOMNOHEHT «YBEAOMMEHWSI» BKAOYAET BbINOSIHEHNE Creayowmnx pyHk-

CDOpMI/IpOBaHI/Ie n oTnpaBKa VIH(bOpMaLI,VIOHHbIX COO6LU,eHI/117I Bbl6paHHbIM mnn BCEM

Nnosib30BaTensMm.
XpaHeHne NHpOPMAaLIMOHHBIX COOBLLIEHNIA.
MpocMoTp MHAOPMALMOHHBIX COOOLLEHWIA:

— [lepe4veHb kaHanoB, N0 KOTOPbLIM PACNPOCTPAHUITOCH YBEAOMIIEHNE;
— Bpemsa npocMoTpa CoobLLEHN MO KAXAOMY KaHany;

— TekcT coobLLeHmns;

— [MpropuTer;

— [Harta.
OTnpaBka coobLEeHNIA:

— OpHomy nonb3oBaTento;
— BblibpaHHOW rpynne nonb3oBaTenewu;

— OpHOBpEMEHHO BCEM MOMb30BaTENSAM CUCTEMBI.
MpocMOTp COCTOAHNSA COOBLLEHWIA:

— [poynTtaHo;

— He npouunTtaHo.

Bbibop kaHanoB oTnpaBkyn coobuleHnn: JleHTa, noutoBoe coobuieHne, [JnanoroBoe OKHO,

Push-yBegomnenus, CMC, Ouyepeab AMQP.
Pabota c neHTon coobLleHni:

— OTmevaTb BCe COOBLLEHUS KaK MPOYUTAHHbIE.
— YpaneHue Bcex Unv BblAENEHHOrO COODLLEHUS.
— CopTupoBka coobLLEeHUI NO aaTe CO3aaHus.

—  OdunbTpaumnsa coobLLeHnn No NPUOPUTETY.
CospgaHue, nameHeHue, yganeHume wabnoHoB coobLLeHNI.

BO3MOXHOCTb OTNpaBkM COOOLLEHMA OT agMWHUCTpaTopa CUCTEMbl C MPUKPenneHnem

¢rannoB BHYTpU NnaTtgopMbl.
B03MOXHOCTb OTNpaBKn COOBLLEHNIN, HACTPOEHHbIX C UCMONb30BaHMEM LabnoHa:

— TMonb3oBaTensiM BHYTPU CUCTEMDI;

— Bo BHewHMe cuctembl ¢ nomowbio REST-cepBuca.
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3anuncb Bcex Co3aHHbIX B cucteme ysegomieHun B KypHan coobLueHunii:

— Bwbirpyska nepe4Hsi coobuieHui B Excel.
— CoxpaHeHue dalnoB BrOXeHWI, ecnu coobliieHne nveeT coctosiHne «OLumbka.
— YpaneHwve cannos BNOXeEHUN, ecrin coobLueHne nmeet coctodHne « OTnpaBreHoy.

— YkasaHue gatbl akTyanbHOCTU COObLLEeHMS.
MoBTOpHas oTnpaBka coobweHunn B XXypHane coobLueHu.
MoHUTOPUHI pesynbTaTa oTnpaBku cooblieHni B XKypHane coobLeHni.

ABTOMaTmM4eckKas ovnCTKa CTeka COO6LLI,€HI/IIZ Nno NUCTEYEHUM 3aaHHOro KonuyecTBa AHEN C

BO3MOXHOCTbIO HACTPOMKM AaTbl YAaneHUsl paHee Co34aHHbIX COOOLLEHWIA.
B0o3MOXXHOCTb OTNpaBky COOBLLEHUNIA B TEXMOAOEPXKKY Yepes rMaBHOE OKHO CUCTEMBbI.

BO3MOXHOCTb OTKIHOYEHWUSI OTMPABKM COOOLLEHWIA B TEXMOOOEPXKKY Yepe3 rnaBHOE OKHO
CUCTEMBI. (Mpwn NCMonb30BaHNN B application.properties HaCTpPOWKY

ice.supportSender.manualSend.enabled=false).

BO3MOXHOCTb MU3MEHEHUS ONTESNTBbHOCTH OTO6pa)KeHVIFI BCNJbIiBakoLLNX yBeﬂ,OMﬂeHMVI yepes

rpynny HacTpoeyHbIX NnapaMeTpoB «AnNuTenbHOCTb OTOBpaXeHUs COOBLLEHNIY.
CosgaHuve n HacTpovika rpynrbl yBeAOMITEHUNA:

e [Moanucka nonb3oBaTens Ha rpynny yBeaoMIEHWA.

e BknioyeHne unu oTkNoMEHNE NOAMUCKA Ha NonyveHne yBedOoMIIeHNn No BblbpaH-
HOW rpynne unv BCem rpynnam cpasy.

e BbiGop npegnoytTuTenbHbIX KaHarNoB Ans NonyyYeHnst yBe4oMIEHUiA U3 4OCTYMNHOMO

cnvcka B rpynne.

HacTponka n ncnonb3oBaHne yBegoMAeHUn O HaNnn4YnMm HENPOYUTaAHHBIX COOBLLIEHNIA.

3.6. [porpammHbIn KOMNOHEHT «BbusHec-npoueccbl (BPM)»

MporpaMMHbI KOMMOHEHT «BusHec-npouecckl (BPM-Business Process Management)

npeaHasHayveH A4ns co3aaHust, rmbKo HaCTPOVKM, MHULIMMPOBAHUS U aAMUHUCTPUPOBaHMS G13-

Hec-npoueccoB, cMoaennpoBaHHbIX B HoTaumm BPMN 2.0 ¢ nomMoLbio BU3yaribHOro pegakropa ¢

dYHKUMSAMUA:

ynpasrneHue 6usHec-npoLeccamu;
MCNonHeHne 6U3HeC-NPOoLIECCOB;
aMVHUCTPUpPOBaHMe GU3HEC-NPOLECCOB;

NPUMeEHeHWe AMarpamm peLLeHnin NpunoXxeHus Ans 6musHec-NpoLeccos.
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I'IporpaMMHbuZ KOMIMOHEHT MnpegHa3Ha4vyeH and obecneveHus HpOFpaMMHOVI nogaepiKkn

KOHLIeNLMN NPOLLECCHOro yrnpaBneHusl NyTeM OTpaXkeHWUsi B cucTeMe pearibHbIX G13Hec-npoL,eccoB

n aBToMaTth3aunm nx BbINOJTHEHUA.

Bo3MOXHOCTW NpOrpaMMHOro KOMMOHEHTA:
MogenupoBaHune 6Gu3Hec-npoueccoB B dopmanbHonm HoTaumm BPMN 2.0 ¢ nomoubto
BU3yaribHOro pefakTopa (Kak BCTPOEHHOro, Tak U BHELUHEro).

paduyeckoe NpeacTaBneHne mogernen HacTpamBaeMbliX GU3HEC-MPOLECCOB.

McnonHeHne coObITMHON LenoYvkn GU3Hec-npoLecCcoB B COOTBETCTBUM C HACTPOEHHbIMU

MoaenaMu.
MOHUTOPUHT, KOHTPOIb N aHann3 UCNonHeHnsa GU3HeCc-NPOLECCOB.

ynpaBneHme xogoMm  n ontuMm3auund 6M3Hec-npou,eccos nytem OUWHaMWU4YEeCKOro

nepecTpoeHnst Moaenen.
XpaHeHne nctopumn B otaeribHon 6a3e gaHHbIX.

BaaumogencTteue 4epes 6pokep coobieHnn Kafka.

CocTtaBnsitoLine nporpammMHOro KOMMOHeEHTa:
CxeMbl NpoLEeCCOB:

— HactpoeHHsble B pegaktope BPMN CxeMbl CNONMHAEMbIX NPOLLECCOB XPAHATCS B MO-
ayne B Buge xml-gpannos (C BO3MOXHOCTbIO 3arpy3ku/BbIrpy3Kku).

— Cxewma npouecca npeacrasnseT cobon yCTaHOBMEHHYKO MOCNeoBaTeNbHOCTb OT-
JenbHbIX 3agay.

— BbInonHeHne B cucteme 3arpyeHHOM Cxembl MpoLecca OCYLIeCTBRseTca nocrne

npeaBapuTenibHOM HACTPOMKM CBONCTB AS1s1 HEE U ee 3ajau.
Mpouecchi:

— Tpouecchl, KOTOpbIM NpuHagnexaT 3agayu norb3oBaTensi, oTobpaxatTcs Ha
dhopme npocMoTpa NpPoLIeCCoB.
— BosMoxHa HacTpolka CroXHbIX MPOLIECCOB, CoaepXaLunx OaANH U HECKOSbKO Brlo-

YKEHHbIX NPOLECCOB.
3apgauu:

— 3apauu npouecca MoryT AenerMpoBaTtbCsl MeXay Nnonb3oBaTensamu.

— [enernpoBaHue 3afa4 BbINOMHAETCA MEHeIKepoM npoLiecca.

— 3apaun, HasHayYeHHble Nonb3oBaTento, oTobpaxarTcst Ha hopme NpocMoTpa 3adad
nonb3oBaTensi.

— BoaMoxHOCTb OCcTaBnATb KOMMeHTapMVI K Ha3Ha4YeHHOWM Nonb3oBaTesto 3agade.
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— BosmoxHoCTb nognucaHus daina BnoxeHnsa B 06bekTe NPUoOXeHNsa Yyepes 3agady
OumsHec-npouecca.
— Bwupgbl 3apgau:
- [lonb3oBaTtenbCckmne — BLINOSHAKTCS NOMb30BaTENAMM.

— CuctemMHble — BbINOMNHAITCS CUCTEMOM aBTOMAaTHUYECKU.

- LlVIKJ'IVI‘-IHbIe — BbIMOSIHAOTCA C 3a4aHHOMN nepnoanyHoOCTbIO:

— [lapannenbHsble.
— [locnepoBaTenbHble.
— KonnyecTtBo aTanos UMKIMYHOW 3a4a4m onpenensercs npu

HacTpowke npoLecca.
B03MOXHOCTM MO HACTpOMKe 3a4ay 1 NpoLEeCcCoB:
— Jlornka o6paboTku gaHHbIX B 3agayax NpoLeCccoB:

- HacTtpamBaeTcs ¢ NoMOLLbI0 CKPUNTOBOrO 43blka (Hanpumep, Java Script,
Groovy).
— [osBonseT HacTpamBaTb M3MEHEHNSI CTATyCOB OOBLEKTOB NPUIOXEHWUIA (QOKY-

MEHTOB, CI'IpaBO‘-lHI/IKOB) B COOTBETCTBUMN C UX X KUSHEHHbLIM LIMKITOM.

— [Ona nonb3oBaTenbCkMx 3adady BO3MOXHA HaCTponka Bu3yarnbHbIX  OPM
BBOAA/0TOBpaeHUsa JaHHbIX, y4acTBYOLWMX B 0bpaboTke.
— [lpu HacTporike Mogenu npouecca MOXHO yKasaThb:
- [llonb3oBaTtenen unu rpynnbl NoNb3oBaTenen, 0OTBETCTBEHHbIX 3a KaXKabIn 3Tan
BbINOMHEHNS npoLecca (3agadvy npouecca).
- MakcumanbHy AnNUTENBHOCTb BLINOSTHEHUS NpoLecca U KaXkgoro U3 ero ata-

NnoB.
- an/l BbINONMHEHWN MNMpoLecca BO3MOXHO:

-~ W3mMeHuTb OTBETCTBEHHbIX NONb3oBaTeNnen/rpynmnbl Nofb3oBaTenen.

- W3mMeHuTb paHee YCTaHOBNEHHYIO ANUTENBHOCTL NpoLecca N Kaxaoro U3 ero
3Tanos.

- [AnHamun4yeckm nepecTpouTb BbINOSTHAEMbIE MOAENN NPOLECCOB, BHE 3aBUCU-

MOCTM OT HanM4ynsi He3aBepLUEHHbIX NMPOLIECCOB.
CpepcTBa KOHTPOSS UCMNOMHEHWS NPOLLECCOB:
— TMosBonsitoT cobupaTb U aHanM3npoBaTb CTAaTUCTUYECKYHO MHPOPMALIMIO:

— BpeM4d BbINOJIHEHUA NMPOLLECCOB;

— CTeneHb 3aBepLleHHOCTU BbINOJIHEHNA TEeKYLLKMX NPOoLEeCCOB.

— [lpencraBnaoT aHaNUTUYECKYH MHOPMaLMIO MO UCMOSNHEHUIO NPOoLLeccoB B rpadu-

Yyeckon dhopme.

81



— [ns npepcraBneHuns MHpopMauum UCNosib3yeTcs MexaHnam nHonaHenen.
e Y4yacCTHWKN NPOLLECCOB:

- MeHe/:pKep npouecca — ynpasndeT CXEMOMW 1 BbINOMHEHNEM npouecca.
— Cospatenb npouecca — ABndAeTcA aBTOpPOM npouecca.
- |/|HI/IL|,I/IaTOp npouecca — 3anyckaeTt Ha4ano npouecca.

—  WcnonHutenb 3agayn — BbINONHAET Ha3Ha4eHHYI0 3agadvy npouecca.
° CDyHKLI,VII/I nporpaMMHOro KOMNoOHeHTa:

— YnpaBneHue 6usHec-npoueccamu (n. 3.6.1).

— KoHcTpynpoBaHMe cxem u mogenen gaHHbix 6usHec-npoueccos (n. 3.6.2).

— WcnonHenune 6usHec-npoueccos (n. 3.6.3).

— AOMUHUCTpUpoOBaHuKe npoueccos (. 3.6.4).

— KoHcTpyupoBaHve [uarpammbl pelueHuin NpunoxeHust anst 6usHec-npoweccos (M.
3.3.53.6.5).

3.6.1. YnpaBneHue 6u3Hec-npoueccamm

YnpaeneHve 613Hec-npoLeccamm BKHOYaET BO3MOXHOCTMU:

e Hasuraumm no aepeBy npoueccos. Mo yMOn4aH1o Moaynun B HaBuratope oTCopTUpOBaHbI B

andaBMTHOM NopsiaKe.
e OunbTpauus B AepeBe NpPOLECCOB.
e [lpocmoTpa moaynen, rpynn 1 NPoLEeccoB B BUAe AepeBa.
e [lowcka npoLeccos:

— [lo HaumeHoBaHwUo;
— [lo 3Ha4eHunto NepemMeHHON KOHTEKCTa npouecca;

— [lo nepemeHHbIM 3agaym npouecca.
e [IpocmoTpa n3bpaHHbIX NPOLIECCOB.
e CosgaHus 1 pegakTMpoBaHus npolecca.
e KonuposaHue npotecca.
e 3apgaHusi OCHOBHLIX CBOMCTB MpoLiecca:
— Mogayns, rpynna, naeHtudgukatop, otobpaxaemoe nms.

e HacTpoiiku KOHTEKCTa npolecca — BbIGOp 3apaHee NoAroTOBEHHOTO KOHTEKCTHOMO 06bekTa

NpuUNoXxXeHunA.

e Hactpoika obbekTa npouecca — Bbibop aTpubyTa KOHTEKCTHOrO OObekTa MPUIOXEeHUs ¢

Tunom Ccblnka.
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° OTKprTI/Ie KOHTEKCTa B OTAENbHOW BKragke 6pay3epa, npn Haxatnun Ha HanmMeHoBaHWue

KOHTEeKCTa npouecca.
e HacTtponku npouecca B BU3yanbHOM Moaenepe:
— Bo3moxHOCTb NpuMeHeHns BPoKepoB AN NONyYeHUs U OTNPaBKN COOBLLEHNIA.
e HacTpowku npouecca ckpuntom (6e3 mogenepa).
e [IpocMoTpa BEPCMOHHOCTM NpoLecca.
e CoxpaHeHus, nybnvkaumm npouecca.
¢ KonupoeaHusi npouecca Bmecte ¢ Ol KoHTeKcTa.
e 3anycka npouecca.
e OKcrnopTa u umnopTa Cxem npotiecca.
e YpaneHus npouecca (Co BceMU CBA3aHHbIMU 3ag4a4amMm U UCTOPUEN 3anycka).
e Banuagauus coxpaHsiemoro un nybnmkyemoro npotwecca.
e 3anyck cumynsiLMM TOKEHOB A4S NPOBEPKM NOrMKK paboThl B1M3Hec-npouecca.

e 3anyck nepekoMnunaLMM BCeX CKPUMNTOB, UCMONb3yeMbIX B GU3Hec-npoLeccax.

3.6.2. KoHcTpympoBaHMe cxeM U MopenenM AaHHbIX OuU3sHec-
npoueccos

KoHcTpyupoBaHue cxem 1 Moaenen AaHHbIX GU3Hec-npoLeccoB BKIIOYAET creayoLwime
OYHKUMM:

e HacTpowika npoueccos.
o CosagaHne BPMN-cxembl npoLecca BO BCTPOEHHOM peAakTope:

— Hactpoiika Tunos anemeHtoB BPMN-cxemMbl npouecca.

— 3anonHeHve CBONCTB 3N1eMeHTOB npouecca:

- WpeHtTndukatop, HaummeHoBaHue, OTBeTCTBEHHLIN, [lonb3oBaTenu-kaHau-
aatbl, pynnbl-kaHanaaTtel, Cpok ucnonHenuns, Jata HabnogeHus, MNpuopu-
TeT, ®opmat ckpunta, Tun ckpunta, CkpunTt, Tun nepexoga, BbipaxeHue,
MpeHnTudpumkatop npouecca, lNonb3oBatensckoe HaMMeHoBaHWe npoLecca,

- Hacrtponka napameTpos cnywarenen (CnywaTenb BbiNONHeHUs, Tun cobbl-
Tva, Tun cnywatena (Java-knacc, BblpaXeHwe, BblpaXXeHue peneraTta,
ckpunT), BHegpeHne nonen, JlokanbHoe.

- Hactpoiika napameTtpoB Beoa/BbiBog.
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- ABTOMaTuyeckoe 3anonHeHue nonen Moayne n N'pynna. Npoucxogut, ecnu y
nonb3oBaTend NnpegBapuTenbHO OTKPbLIT Kakon-nnmbo 6usHec npouecc. MNpu co-
34aHumM HoBoro BmusHec-npouecca nonga Mogyne 1 'pynna 3anonHsTCa TEMU

K€ 3HAYEeHMSIMU, YTO Y TeKyLLLero oTKpbIToro 6maHec-npovecca.

— ABTOMaTM4yeckoe 3arnofiHeHne CBONCTB NaeHTudunkaTop, HammeHoBaHne nonbL3oBa-
TenbCcKom 3agaym nocne Bolbopa hopmbl pegakTMpoBaHms.
— [loBTOpHbIV BLI3OB paHee BbiOpaHHOW dOpMbl peAakTMPOBaHUS sl MONb3oBaTeNb-

CKOW 3agaumn.
e [lepexon n3 mogenepa npowecca B NognpoLecc no KIuky.
o CosgaHne BPMN-cxembl npouecca B CTOPOHHEM pedakTope.
o CosgaHne BPMN-cxembl npouecca B Bu3yansHoMm pegaktope Camunda Modeller:

— 3apanue csoncTB anemeHToB ansg BPMN-cxembl.

— CoxpaHeHue cxeMbl B hann ¢ pacumpeHnem *.bpmn.

— CospaHue HOBOW 3anncuK 1 coxpaHeHue ee B pedaktope Npouecchl NPUNOXeEHUS.

— 3arpyska B co3gaHHyto 3anmcbe BPMN-cxeMbl npouecca.

— 3arpyska u Bbirpyska BPMN-cxembl npouecca.

— 3arpyska BPMN-cxembl npoLecca BbINONMHAETCS B COXPAHEHHYIO 3anncb onucaTens
npouecca.

— [lpocmoTp n pegaktnpoBaHue sarpyxeHHon BPMN-cxemsbl.

— PepaktnposaHne BPMN-cxembl.

— 3arpyaska HoBown Bepcumn BPMN-cxembl npouecca.

— Bobirpyska BPMN-cxembl npouecca B cann.

— Hactpoiika hopm 1 nepemMeHHbIX npolecca.

— Co3gaHune KOHTEKCTHOro obbekTa NPUNOXKEeHUS.

— ABTOMatu4yeckoe hopmupoBaHue opMbl peaakTMpoBaHUA 3a4aym npouecca.

o [lpocMOTp AononHWUTENBHOW MHGOPMAUUKM Ha guarpaMmmax 4depes crneumanbHble

KOMOWHAaLMKM KraBuLL (HarnmMymMe BXOOHbIX-BbIBOAHBLIX NepPEMEHHbIX, crywaTtenen u 1.4):

— Alt +Y — oTobpaxeHne OCHOBHbIX 311IEMEHTOB.
— Alt + T — oToGpaxeHune TpaH3aKLMn N NPUOPUTETOB.

— Alt + X — oTobpaxeHne ngeHTnprKaTopoB ArIEMEHTOB U T.4.
e [lybnukauua npouecca:

— [Ty6bnukaunsa HoBoro npouecca.
— [Ty6bnukauunsa HoBOW BepcumM npoLiecca.
— [MpocmoTp nepeyHsa onybnmnkoBaHHbLIX BEPCUIA Mpouecca.

— BbinonHeHne NPOBEPOK MNMpn coxpaHeHnn npouecca NnpunoxXeHnaA:
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lMpoBepka HanNM4Msi B KOHTEKCTOM OObeKTEe NpUoXeHnus hopMbl peaakTUpOBaHNS C
NOeHTUPUKaTOPOM NONb30BaTENbLCKOW 3aa4dn B npoLecce.

lMpoBepka 3anofnHeHs HaMMeHoOBaHUSA nepeMeHHon Ansa anemeHta CobbiTue-ycno-
BME.

[MpoBepka NpUMEHeHWS B BblpaXXeHUsX Npouecca NpunoxXeHns atpubyTos, KOTOpble
€CTb B KOHTEKCTHOM OOBbEKTE NPUMOXKEHUS.

lMpoBepka Ha HanuuMe BbLIXOLHOMO MOTOKA Y ANEMEHTOB Mpouecca NpUroXeHus,
kpome anemeHTa KoHeyHoe cobbiTne (End Event).

lMpoBepka Ha KONMMYECTBO BXOASLLMX M UCXOLALUMX NOTOKOB ANS LUM03a «Unu/vnm»
(Mckntovarowmin Wwinto3 (IKCkN3mBHbIN, Exclusive Gateway), «unu/unn» — BbIGOp
TONbKO OAHOro NyTw).

lMpoBepka Ha BkItoveHue drara ACUHXPOHHOE BO30OHOBIEHME — MOCMe AN ane-
MeHTOB Pacxopsiasncs passunka u LLUnwo3s «A».

lMpoBepka Ha 3anofiHeHEe NOTOKa MO YMOMNYaHUio ANns wni3a «unu/mnnx» (Ucknova-
fownn Wwino3 (SKckn3nmeHbIN, Exclusive Gateway), «unu/vnn» — BblIbop TONbKO Oa-
HOro NyTn).

lMpoBepka Ha Hanu4mne BKIMOYEHHOro Npmu3Haka ACMHXPOHHO NOCne B NoNb30BaTeNb-
CKOW 3aaye unum cobbiTnm € Nony4YeHnem coobLLeHus.

lMpoBepka Ha Hanu4mne BXOAHOro NOTOKA y 31IEMEHTOB NpoLecca NPUNOXEHNS, KpOME
anemeHTa CtaptoBoe cobbiTue (Start Event).

lMpoBepka Ha Hanuyne BKIOYEHHOro npu3Haka ACMHXPOHHO MoOcrne B CBOMCTBax
Nonb30oBaTENIbCKOWN 3aa4yu.

lMpoBepka Ha KOPPEKTHOCTb 3anofiHeHust nons OTBETCTBEHHbLIA B CBOMCTBAX MOMb-
30BaTesibCKOW 3agayn.

lMpoBepka HanMuusa B Npouecce HECKONbKNX Noapaa 3a4ad, Ha3Ha4YeHHbIX Ha OAHOro
M TOrO e Nonb3oBaTens.

lMpoBepka HaNU4Msa rpaHUYHbIX HE NPepbIBaoLLMX COBbITUN-YCITOBUNA.

lMpoBepka HaNU4Ma HAMMEHOBaHWUS ANS KaXOoro afieMeHTa CXeMbl npoLiecca.
lMpoBepka onpeaeneHns BXOASLWMX NEPEMEHHbIX NPY BbI30BE BHELLUHEro noanpo-
uecca (call activity).

lMpoBepka Ha KOMMYECTBO BXOASALLMX MOTOKOB Afs BCEX 3a4auy/Linito30B/CobbITURA,
KpOMeE LUMNI03a «<Unn/unms».,

lMpoBepka Ha KONMMYECTBO UCXOAALLMX NMOTOKOB AN BCEX 3a4au/LL030B/CobbITUR,
KpOMeE LUMNI03a <Unn/unms».,

lNpoBepka Ha Hanu4ne B NpoLiecce LuMKna, KOTopbIn Bo3BpawaeTcs B w3 "N".
lMpoBepka Ha Hannuue BHeLWHero nognpouecca (call activity), 4ns kotoporo He onpe-

AeneHbl ucxogsiLme nepemMeHHbIe.

85



e Banuagauus B nonb3oBaTENbCKMX 3agadvax npouecca Cc nNomMoLbio cueHapua.

3.6.3. WUcnonHeHne 6Gu3Hec-npoueccos
[lns ncnonHeHns npoueccoB obecneymBatoTca cnegyowme BO3MOXHOCTU:
3anyck npouecca (nocneaHen unm BbibpaHHOM BepCcun).
|_|p0CMOTp nepeyHsa 3anyweHHbIX NnpoueccoB.
HasHa4deHue 3adaud noJyib3oBaTensdam.

McnonHeHne 3agayn nonb3oBaTesieM, BKAOYAs BO3MOXHOCTb npocMoTpa MUCNOJTHEHHbIX

3agau.

3aBepLueH|/|e MCNOoJIHEHUA npouecca, C BO3MOXHOCTbIO MPOCMOTpPa nepeYvYHd 3aBepLUeHHbIX

MpOLIeCcCoB.
N3meHeHne 3HauyeHns nepeMeHHbIX KOHTEKCTa npouecca.

MognucaHne BnoxeHun busHec-npoecca.

3.6.3.1. Ha3HauyeHue 3apgay nonb3oBaTenaAm

I'Ile Ha3Ha4eHMM 3a4ad nonb3oBaTensam obecne4vmBaroTcs cnepyrowmne BO3MOXHOCTHU:

ABTOMaTUYECKOE Ha3HavyeHMe 3afauun nonb3oBaTento (Yepe3 HacTporiky BPMN-cxembl

Assignee — OTBETCTBEHHbIN) — UCMOMHUTESNb 3a4a4u.

HaCTpOVIKa BO3MOXHOCTU WUCNONHATL W Ha3Ha4daTb 3agadyy oOAgHOMYy U TOMY XKe

nonb3oBaTeso:

— BanonHeHbl nonsa OTBeTCTBEHHLIN, Monb3oBaTenu-kaHamaaTsl, [pynnbl-kaHanaaThI,
OTBETCTBEHHbIN MOXET Kak UCMOMHSATb, TaKk U Ha3Ha4yaTb 3a4ady nonb3oBaTensm u3

KaHaMOaToB.

HacTtpoiika BO3MOXHOCTM HasHa4aTb 3agadvy ans ucrnonHeHus cebe ns cnvcka 3agaym Ha

NCMNOMNHEHWM, €CNU Tbl BXOAMULb B CMUCOK:
— TMonb3oBatenu-kaHanaaTsl, [pynnbl-kaHaAMAATHI.
MpocMoTp nepeyHst 3agay, 4OCTYNHbIX AN UCMONTHEHUS NMONb30BaTENHo.

3apaun, JoCcTynHble MO CrnMcKy nomnb3oBaTenen no Hactpomke BPMN-cxembl Candidate

Users.

3agaun, gocTynHble NO CnMCKy nonb3oBatenen no Hactpovke BPMN-cxembl Candidate

Groups (B T.4. Ans Bcex nonb3oBaTenen no HacTpomnke "*").
B3aTne 3agaym Ha ucnosnHeHue.

MepeHasHayeHne 3agayvn Ha ApYroro UCMONHUTENS.
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e Bbibop Heckonbkux 3agay 1 HazHa4YeHUe NepeyHto Nonb3oBaTenei.
e [lpocMOTp NepeyHsi 3aay, HasHa4YeHHbIX NONb30BaTEN!o.

e OTnpaBneHue yBeOMIEHMS TONbKO MHMLMATOPY GU3HEC-NpoLiecca, eCrin ero posb ykasaHa

B none rpyI'II'IbI-KaHLI,I/ID,aTbI.

e OOpaboTka ogHOBpeEMEHHON paboTbl C OOHOW NMONb30BATENbLCKOW 3agadvyen Ansi O4gHOro u

HEeCKONbKNX NMosfb3oBaTenen.

3.6.4. AQMuHuUcCTpupoBaHue GM3Hec-NpoLeccoB

Bo3moxHoCTb AAMUHUCTPUNPOBAHNA 6M3Hec-npoueccos BKI1lO4aeT:

e YnpaBneHue UCMosIHeHNem NpoLIeCcCoB.
e [1poCMOTp NEpPEeYHsi aKTUBHBIX 9K3EMMAPOB NPOLECCOB.
e [1poCMOTp NEpeYHst akKTUBHbLIX 3K3eMMISAPOB 3a4au.

e [pocmoTp UCTOpWM 3anycka NpoLEeCcCcoB.

3.6.4.1. YnpaBneHue NCNOJSIHEHUEM MNpPOLLECCOB
B yacTtu ynpaBneHusi UICNosIHEHNEM NPOLECCOB MPOrpaMMHbIN KOMAOHEHT No3BondeT
OCYLUECTBIATDL:
o [lepexon n3 copMbl 3agadm Nornb3oBaTensd K OKHY MHCTaHca Gu3Hec-npoLecca, KOTopbIn

nopoawn aTy 3agauy.
e [INA aKTVBHbIX 3K3€MMIISIPOB MPOLIECCOB:

— [Momncka nHcTaHCoB NPOLECCOB U 3a4a4 NO 3HAYEHUIO NEPEMEHHOMN KOHTEKCTA;

— Bo03MOXHOCTb CKpbITb NONs Ang 66ICTPOro NOMCKa MHCTAHCOB MPOLIECCOB MO 3Have-
HUIO NEPEMEHHON KOHTEKCTA;

— [MprocTaHOBKM UCNONHEHMST SK3EMMNNIsipa NpoLecca;

— OCTaHOBKM MUCMONTHEHNsT 3K3EMMMsipa NpoLecca Npyu Hanu4uMKn y nonb3oBaTens npas
Ha yaaneHue 3K3eMnnsipoB NPoLECcCoB;

— Mwvrpauum ak3emnnspa npouecca Mexay BepcrsmMm npoLecca;

— Mwvrpauumn ¢ 0GHOBNEHEM TPUITEPOB;

— Mwvrpauuun 6e3 o6HOBNEHNSI TPUITEPOB;

— Mwvrpauus ak3emnngapa npouecca ¢ BbIopaHHOro ysna;

— Bo3moxHOCTb yKkasblBaTb HEOOGXOAMMOCTE OOHOBNEHUSI KOHTEKCTHBIX NePeMEHHbIX

NPy NOAroTOBKE MpoLecca K MUrpaumu.
e B yacTtu ncropum 3anycka npoLeccos:

— Bo300HOBNEHMSI UCMONHEHNS NMPUOCTAaHOBJIEHHOIO 3K3eMIJidpa rnpouecca,;
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— YpaneHus 3aBepLUEeHHOro aKk3eMrisidpa rnpouecca,

— YpaneHus oCTaHOBIIEHHOIO 9K3eMnndpa npouecca.
[1ns1 BCex akTMBHbIX 3agavy:

— [lownck nHcTaHcoB npoueccos 1 3agad Nno 3Ha4YeHUto nepemeHHon KOHTEKCTa.

— HasHadeHue 3agad nonb3oBaTensm, 3aperncTpmpoBaHHbIM B CUCTEME.

3.6.4.2. TpocMOTp NnepeyHs aKTUBHbIX 3K3eMNJAPOB NpoLeccoB

B yacTtu npocmoTpa nHgopmarmm 06 ak3emnisipe npouecca NporpaMmMHbIA KOMIOHEHT

no3BOoJ1AEeT OCYLLUEeCTBIATb:

MpocMOTp NepeyHs akTUBHLIX 3a4ay;

MpoCMOTP 3HaYEHUsI NepeMeHHbIX MpoLiecca 1 X NU3MEHeHNe;
MpocMoTp AvarpaMmbl 6U3HEC-NPoLIeCCa;

MpocMOTp NepeYHs CUCTEMHBIX 3a4ay;

MpocMoTp nepeyHs 3aaa4-CepBUCOB;

MpocMOoTp NepeyHst NoANpPOLECCOB;

npOCMOTp nepe4yHA I'IpOWJ,eHHbIX 3TanoB npouecca. Cnucok 3HaveHun nepemMeHHbIX
KOHTEKCTa 3anpawmBaeTcda TOJIbKO OAMH pa3, a TakKkKe MaKCMMalribHOe KOoIn4ecTBoO

3anpawmBaembix nepeMmeHHbix orpaHmyed 10.000 cTpok.
CosgaHue n oTnpasky coobuieHns B Gu3Hec-npouecc.

OTkpblTe auarpaMmbl 3anylieHHoW Bepcum GuaHec-npolecca B OTAENbHOW BKragke

Opaysepa.
MpocmoTtp URL ¢ naeHTndmkatopom ak3emnnspa npocmaTpmusaemoro npotecca.

BoinonHate nepexog B Camunda Cockpit/Excamad ¢ doopmbl npocmoTpa nHdopmaumm ob

aK3emnnsipe npouecca.

3.6.4.3. [pocmoTp ucropum 3anycka npoweccoB

B0O3MOXHOCTb NPOCMOTpPa UCTOpUM 3anycka GU3Hec-NpoLEeCcCoB:

3HayeHna NnepeMeHHbIX NpoLecca;
lMepeyeHb NpoOMaEHHbIX aTarnoB NPoLecca;

Bo3obHoBneHne npoueccoB ¢ coctosHneM «OcCTaHOBNEHO BHelHe» unu «OcTtaHoBNeHo

BHYTPEHHEY.

3.6.4.4. T[MpocMOTp NepeyHsi akTUBHbIX 3K3eMMNJIAPOB npouecca
npu OTCYTCTBMM UCTOPUYECKUX AaHHbIX Camunda
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B yactu npocmMoTpa I/IH(bOpMaLI,VII/I 00 IK3emMmnndape npouecca I'IpOFpaMMHbIIZ KOMMOHEHT

NO3BOSSIET OCYLLECTBNATL MPOCMOTP:

lNepeyHs akTUBHLIX 3a4av;

3Ha4eHns1 NnepeMeHHbIX npouecca N X N3MeHeEHNe;
Hnarpammbl 6M3HecC-npouecca;

lMepeyHs cncTeMHbIX 3agay;

lNepeyHs 3agay-cepBUCOB;

lNepeyHs nognpoueccos;

lNepeyHs NpoMAeHHbIX 3TanoB npolecca.

3.6.4.5. TpocMOTp CTaTUCTUKN BCEX ONyOGNMKOBaHHbIX BepCUmn
OGusHec-npoueccos.

B wacTtu npocmoTpa nHgopmaumm 06 ctatuctmke 6usHec-npouecca NPorpamMmMHbIA KOMIMO-

HEHT NO3BOJIAET OCYLLECTBATbL NPOCMOTP:

WHopmauumn no 4eNCTBYOWNM, NPUOCTAHOBIIEHHbIM, 3aBEpPLUEHHbIM 3K3eMnsipam.
MHdopmauuio No NHUMAEHTaM.

MpoLeHTHOEe COOTHOLLEHNE 3PdEKTUBHOCTI BEPCUIA NMPOLIECCOB.

3.6.4.6. YnpaBneHue MHUMOEHTaAMM.

B yactu ynpasneHuna nHungeHtamm 6|/|3Hec-npou,eccos beHKLI,I/II/I NO3BOJNAIOT:

PeFVICTpVIpOBaTb NHUMWOEHTHI. npl/l BO3HUKHOBEHUN MHUMOEHTOB AaHHbl€ O HUX COXPaHAKTCA

B Tabnuue. [laHHas Tabnuua Nno3BonseT:

—  MoHuTopUTh OWNBKM, BO3HUKAOWME Npu paboTe 3anyLleHHbIX 3K3eMMnspoB Npo-
LleccoB;

— [MpocmatpuBaTth geTanbHyo nHdopmaumo 06 MHUMAEHTE;

— PaspewaTb MHUNOEHTHI;

— Ypanatb owmnboyHble 3K3eMNNASAPbI NPOLIECCOB.
MepesanyckaTb 3K3eMNNspbI NPOLLECCOB.
Ypanatb ak3emMnnisipbl NpoLLEeCccoBs.
dopmupoBaTb OTYET NO MHUMAEHTaM B popmaTe XIsx.

BoinonHate nepexog B Camunda Cockpit/Excamad ¢ chopmbl npocmoTpa nHgpopmarmm ob

NHUnaeHTe.

3.6.5. [lMpumeHeHMe guarpamMmm peLieHUN NPUNOXKEHUA ANs busHec-
npoweccos
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B yactu npumMmeHeHnda gnarpamm peLueHvu7| NpUNoXxXeHumA ﬂpOFpaMMHbIVI KOMIOHEHT MNMOo3BO-

NAeT BbINONMHATbL:

e HacTpoiky onucatenen gnarpamm.

e Co3spaHve guarpaMMbl peLLleHUn NPUNOXeHUs.

3.6.5.1. HacTtpowuka onucarenen guarpamm

e BO3MOXHOCTb YKa3blBaTb OCHOBHbIE CcBOWCTBa anarpamMmbl:

— Mogynb;

—  YHUKanbHbIN K4 gnarpaMmmbl;

— Ortobpaxaemoe nwvs;

— [Ipynna;

— TlocnegHsasa onybrMkoBaHHAsa BEPCUS;

— OnucaHue;

— [paduyeckunin pegaktop, NO3BONAIOLLMIA MOAENMPOBATE CXEMbI AMarpaMmmbl;
— [epedveHb ony6nnKoBaHHbLIX BEPCUI onmucaTensi NpoLecca;

— [lons;

— Ortobpaxaemoe nwvs.
o Bo3moXxHOCTb NpocMoTpa nocrnegHen onyobrnMkoBaHHON BEPCUM AMarpaMmmbl:

— [padudeckoe NpeacTaBneHne cxemMbl onucaTtenst anarpammbl BbIbpaHHOM Bepcuu;
— Xml-npeacTtaBneHne cxembl guarpamMmmel;

— ®dopma cnncka gnarpamMmm.
e BO3MOXHOCTb BbINOSHATL AENCTBUS C AnarpaMmmon:

—  OKCnopT CXeMbl;

— [ob6aBneHvne guarpamMmmbl;
— YpaneHve gnarpammbl;

—  OdunbTpaumsa guarpamm;
— [louck gnarpammsl;

— CoxpaHeHue anarpammsl;
— [My6nukaumsa guarpammbi;

— [lpocmoTp Bepcumn guarpaMmmbl.
e BO3MOXHOCTb M3MEHEHMA onucaTens guarpammbl:

—  W3meHeHne cxembl anarpamMmmbl:
- B Fpa(bW-IeCKOM penakTope urn s3arpyska HOBOM BEPCUN CXEMblI;
— 33pr3Ka CXeMbl AnarpamMmmbl C MaLLUUHbI MOJIb30BaTES14,

- Bblrpy3|<a CXeMbl AnarpaMmmMbl Ha MallHY NoJfib3oBaTera;
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— KonupoBaHue guarpammel.

3.6.5.2. Co3paHue guarpamMmmbl peLueHUN NPUsIoXKeHus

e B03MOXHOCTb HACTPOWMKM TUMOB 3NEMEHTOB CXEMbI AMarpamMmebil;
e HacTpowika cBasen mexay aremMeHTaMm Cxembl AnarpaMmmei.
e (CBonctBa 3reMeHTOB anarpamMmmbl;
— CsowctBa anemeHTa PelweHne.
o WpeHtndoukatop bBL.
e OTobOpaxaemoe umsi.
e [lonutunka obpalleHus.
e BxoaHble aaHHbIE:

— BbIGOp TMNa BXOAHbIX AAHHbIX;
— Jo6GaBneHne HOBbIX BXOAHbIX JaHHbIX;

— YpaneHue BXOOHbIX JaHHbIX.
e BbIxogHble AaHHbIE:

— BbIGOp TUNa BbIXOAHbLIX AaHHbIX;
— Jo6aBneHne HOBbIX BbIXOAHbLIX AaHHbIX;

— YpaneHue BbIXOAHbIX AAHHbIX.

o KommeHTapun.

3.7. Otyetbl CTmyncodgT

MporpaMMHbIi KOMMOHEHT obecrneyrBaeT BO3MOXHOCTU CO34aHWUsi OTYETHbIX hopm Ans

NPUNOXeHUNn, co3gaBaemMblx Ha 6a3e «BPT.MnaTtdopmbi».
MporpaMMHbI KOMMOHEHT NPefOCTaBNAeT BO3MOXHOCTU:
e [lonyyaTb AaHHblE U3 OBBLEKTOB NPUITOXEHMIN 6e3 UCNOMNb30BaHNSA CKPUMNTOB.
e 3a c4yé€T BonbLuoro pyHKUMoHana nporpammel Stimulsoft:

— BbIBOAUTb HECKOMNBKO 3anncert 06bEKTOB MPUNOXKEHUS.
— @unbTpoBaTh 3anncu.
— CopTupoBaTb 3anucu no Bo3pacTtaHunio/rno yobiBaHMIO.

— [pynnupoBaTb 3anucu.
e lcnonb3oBaTtb JONOMHUTENBHBLIE NApaMETpPbl 5151 NOCTPOEHUS OTYeTa.
e BbINONHATL NpeanpocMOoTp oTYeTa BO BpeMs (hopMUpoBaHus WwabnoHa oTyeTa.

o Co3gaHng nepemeHHbIX B WabnoHe oTyeTa.
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e HanucaHua SQL-3anpocos.
e lcnonb3oBaHUst BCTPOEHHbIX CEKLMN.
o [loGaeneHus nonb3oBaTENbCKUX WPUETOB.

e BbinonHATb 3kcnopT oTyeTa B popmaTtax .xls 1 .ods — Ha ocHoBe .xIsx (onumoHanbHo), .odt

Ha ocHoBe .docx (ornuMoHansHo).

3.8. OTyetbl BIRT

B B®T.lMnatdopme wabnoHmsaTtop BIRT, no3sonseT co3gaBath WabnoHbl 0T4ETOB € op-

maTtoM BIRT u asnseTca otaenebHbIM Mogynem. NporpaMMHbIi KOMAOHEHT NO3BONSET:
o CosgaBaTtb 0TYETHI pasnuMyHbIX opmartos, Bkntodada PDF, HTML, Excel, CSV u gpyrue.
o CosgaBaTtb oT4eThl 6€3 rnMyboKNX TEXHNYECKNX 3HaHMI Brnarogaps MHTYUTUBHO MOHSATHOMY
NUHTEpdeEeNncy.
e Jlerko BcTpamBatbCs B Java-npunoxeHus (MHTerpuposaH ¢ Java).
o [logoepxmBaTb pasnNUYHbIE MCTOYHMKN OAHHbIX.
o Co3gaBaTtb CNOXHblE OTYETLI C AnarpammMamm, Tabnmuamm n rpacdpmkamm.

e WcnonbsoBatb nnaruHbl, API, BIRT gna pacwmpeHns v agantmpoBaHust NO4 KOHKPETHbIE

3agauu.

e BbINonHaTb akcnopTt otyeTa B popmatax .xIs n .ods — Ha ocHoBe .xIsx (onunoHanbHo), .odt

Ha ocHoBe .docx (onuMoHansLHO).

3.9. TMporpaMMHbIN KOMMNOHEHT «BuaxeTtbi»

MporpamMMHbI KOMMNOHEHT NPeACTaBNEHNST aHANUTUYECKNX OAHHbBIX NpegHa3HayYeH ans
MOMEHTanbHOro nepeeoga 6onbLnx 06bemoB HeobpaboTaHHOM NHOPMALMKN B OCMbICIIEHHYIO,
yao6Hyt0 Ans BoCcnpuaTUs oopMy B BUAE aHANUTUYECKUX NpeacTaBneHmmn — paboyven naHenu su-
AXeTOB.

Pabouas naHenb — npeactaBnset cobom CTpaHuLy ¢ HaCTPOEHHbIM No TpeboBaHUSAM MOsb-
3oBaTenst HAboOPOM BUAXKETOB, a B peXnUMe agMUHUCTpPATOpa Ha NaHenu SOCTYMHbl BCE NUHCTPY-

MEHTbI MO UX HaCTpOVIKeZ CMNCOK BCeX TUNoB BNOXeTOB, NICTOYHUKOB AAHHbIX U MapaMeTpPOoB.

o OTcnexuBaHue cocTosHWUS paboyver naHenu:

— YepHoBuKk.
— Ony6nukosaHa.
— Pepaktunpyetca.

— ApxuB.

e Pabota c ucTouHMKaMM AaHHbIX paboyeit naHenu:
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— SglSource (SQL-3anpoc);
— AppObjSource (Ob6beKT NpUNOXeHUs);
— LazyAppObjSource (O6bekT npunoxeHus (6e3 BolOOpKN));

— ScriptSource (Ckpunr).
e Vcnonb3oBaHue napameTpoB Ana punbTpaunm aHHbIX:

— bynesckun.

— CTpoKoBbIN.

— UenoyucneHHbin.

—  JNWHHBIN LENOYNCIEHHbIN.
—  HecatnyHbin.

— [Harta.

— [aTa co BpeMeHeM.

- GUID.

— Ccbinka.

— Ccblfika Ha CUCTEMHbIV OOBEKT.
e OTOOpaxeHne AaHHbIX UCTOYHNKOB C MOMOLLIbIO BUAXKETOB:

— [ncrorpamma,;

— [opusoHTanbHasi rmcTorpamma;

— [Ownarpamma pasbpoca;

— [peBoBuagHasa guarpamma;

—  JlnHenHbIR;

— Tupor;

— TonsipHas gnarpamma;

—  ToHuuk;

— Tly3blpbKOBbLIN;

— Papap;

— SpeedometerWidget (CnngomeTp);
— GanttWidget (Ouarpamma MaHTa);

— BpmWidget (3agaun BPM);

— BpmButtonWidget (3anyck BPM-npouecca);
— ImageWidget (UN306paxeHune);

— CalendarWidget (KaneHngaps);

— Kanenpapb coObITUi;

— MapWidget (Kapta co cratuctumkon);
— ObjCardWidget (KapTouka obbekTa);
— TabsWidget (KoHTenHep);
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ProgressWidget (Monoca nporpecca);
EmptyWidget (IMycTton);
DashboardWrapWidget (Pabo4as naHenb);
TimelineWidget (Pacnncanue);
BlockWidget (Cnucok kapToyek);

YeKk-nucT;

TableWidget (Tabnuua OI);

TextWidget (TekcT);

TrendWidget (TpeHa);

ClockWidget (Yacht).

Cosganune nanutp.

YnpaeneHne 6ubnnoTekon BUOKETOB;

HacTtpoiika pasmeLleHus;

HacTpoiika cnoes n 0encTeuim;

HacTpoiika nereHgbi;

MCTOpVIFI N3MEHEHUI C BO3MOXXHOCTbIO OTKaTa.

3.10. MporpaMmMHbIN KOMMNOHEHT «MHOropyHKLMOHaNMbHbLIN

KOMMOHEHT AN padboTbl ¢ TaONMUYHLIMU AAHHBLIMW

Mo ymonyaHuio, B NporpaMmMHOM Komnnekce «ba3oBbi cocTaB Nnatdopmbl» UCNOMb3y-

IOTCS KOMMOHEHTLI BuUbnMoTekn Ant.Design, B TOM vncne ang otobpaxeHusa Tabnuu.

MporpamMMHbIN KOMNOHEHT «MHOro(PyHKLMOHANbHbBIA KOMAOHEHT ANnga paboThbl ¢ Tabnny-

HbIMW OaHHbIMWY» obecneyYnBaeT BO3MOXHOCTb HAaCTPOMKM popMbl cnucka Buaga AG Grid ans o6b-

€KTa NpunoxXxeHuna n pacunpaeT ©a3oBble BO3MOXHOCTN, A0OaBnAaN beHKLI,VIOHaJ'IZ

rpynnmMpoBKU OaHHbIX;]

npuMeHeHuns 6onbLoro Habopa BCTPOEHHbIX (PUNbTPOB;

C030aHus COOCTBEHHbIX penakTopoB AYEeeEK;

CINOXHOW COPTMPOBKM BonbLUnx 6a3 AaHHbIX;

COPTUPOBKN NO HECKOJIbKMM KOJIOHKaM;

OBHOBNEHNA OaHHbIX B PEXMME peanbHOro BpeMeHM;

CKpOInI C NoArpy3kon AaHHbIX BMECTO narmHauum,

aBTOI'IO,EI,GOp LLUMPUHbI KOJMOHOK;

o0beanHeHne ssHeek ¢ 0AMHaKOBbIMU 3HAYEHUSIMIA.
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Bonee getanbHO, NPOrpaMMHbI KOMIMOHEHT oGecrneynBaeT Takke:

ABTONOAGOP LUMPUHBI KONTOHKM.

ABTONOAGOP LWNPUHBLI BCEX KOMOHOK.

ABTONOA6GOpP WNPUHBI BCEX KOFIOHOK BO BCeX Tabrnumuax.

3akpenneHne KONMOHOK crieBa/cnpasa.

B0O3MOXHOCTL BblpaBHMBaHUS Ha (hopMe Cnucka 3Ha4YeHUn nonen sanucen:

— [lo ropusoHTanu.

— [lo BepTukanm.
O6beagnHeHe O04MHAKOBbIX 3HAYEHWIA.
lMokasbiBaTb UTOrMM MO BCEM KOFIOHKaM.
"pynNNUPOBKM MO KOSMOHKE.
PasgeneHne akpaHa Ha CrMCOYHYI0 hopMy 1 hopMy peaakTUPOBaHUS.
e  OTKpbITUE POPMbI PEeAaKTUPOBAHUSA 3anNnUCU OBOVHbLIM KITUKOM.
HacTtporika oToGpakeHUss KONTOHOK Ha hopMe crnmcka Yepes NaHenb MHCTPYMEHTOB:

e YnpaBrneHune oTobpaxeHnem KONIOHOK Ha hopMe crnmcka.
e Hactponka BuanmMocT n nopsiaka oTobpaxkeHusi KONTOHOK Ha dhopMe crnmcka.

e COpoc HacTpoek hopMbl CrKCKa K HACTPOVKaM, MPUMEHSIEMbIM MO YMOSYaHMIO.

rpyI'II'IVIpOBaTb KOJTOHKM no4 OAHWM 3arofioBkOM 1 3afaBaTb HaMMeHOBaHME rpynne KOJIoHOK

Ha hopme cnmcka.

Pac4yeT HEeCKONbKMX MUTOroB MO KOMOHKaM OOgHOBpPpEMEeHHO B KOHTEKCTHOM MEHH cron6bua

dopMbI CrnCKa.

HacTtporika Bu3yanbHOro otobpaxeHus YepeayoLmxcsa CTPOoK.

CoxpaHeHune npodunsa punbTpa.

BkntoueHune/oTkno4YeHe BUANMOCTN BCEX KOFTOHOK, KPOME KOFIOHKM MO YMOSYaHMIO.
"pynnupoBka nepeyHs AeNCTBUN B KOHTEKCTHOM MEHIO.

OTobpaxeHne JaHHbIX COrnacHoO Macke BBoAa.

HacTponka rpynnupoBky 4eNCTBUN 0ObEKTa NPUMNOXEHNA B KOHTEKCTHOM MEHIO.

OT1obpaxeHne Ha hbopme chnmcka mepapxmyeckoro cnpaBoyHuKa B none Bcero obuiero
KonuyecTBa 3anucen 6e3 ydeta nepapxum nnm obLiero KonnuyecTsa 3anvcen, nonagaroLwmx

noa ycnoeusi punbTpauum.
YnpaBrneHve MOMEHTOM 3arpy3ku 3anucer Ha opmy crimcka.

YKasblBaTb HECKOSbKO 3HAYeHW Ans omnbTpaumm no 0gHOM KOMNOHKE.
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° nepeHOCI/ITb 3Ha4YeHne B KOJIOHKax C TUNom CTpOKOBbIIZ, Ccbinka n Ccblnka Ha CUCTEMHbIN

0OBEKT Mo crioBam.

o yl'lpaBJ'IeHI/Ie kHonkor «OOHOBUTBL» and OOHOBIEHNSI CNUCKa 3annce B KOMMOHEHTE

«Cnncok».

° O,EI,HOBpeMeHHOG nepemewieHne HeCKOJIbKMX KOJIOHOK d)OprI Cnncka AnAa wu3MeHeHud

nopsaaka cneagoBaHuA be3 rpynnmpoBKN.

° OT06pa>|<eH|/|e cyeT4ynKa ,D,O6aBJ'IeHHbIX 3Ha4YeHUn B OKHE (*)I/IJ'IpraLI,VII/I Ona CoCtaBHOro

dunbeTpa.
e BO03MOXHOCTb OTKPbITMS 3aNMCK B HOBOW BKNaake Gpaysepa.
o BoamoxHoCTb nepeonpenenntb genctene « CHATb BblAeNeHne co BCeX 3anmceny.
e B03MOXHOCTb BbibpaTh BUA rpynnUPOBKKU A58 SKCnopTa 3anucen B gopmate XxIsx.

e HacTtpoika othopmneHusa CTpoKku rpynnbl Npy 3KCnopTe 3anucen B hopmate xIsx (wpudr,

3alnnBKa a4eek, CTUib rpaHuLbl ;NeeK).

3.11. MNMporpaMmMHbIN KOMMOHEHT « AMNOPT AaHHbIX U3 cphannoB»

[MporpamMMHbIN KOMMNOHEHT «IMNOPT AaHHbIX U3 hannosy» obecneynBaeT UMNOPT AAHHbIX

n3 pannos popmaTtoB JSON, XML, CSV, XLSX co crneayrowmmMmm BO3MOXHOCTAMM:
e [lobaBneHune, nsameHeHue, yganeHue WabnoHoB MMMNopTa AaHHbIX.
e HacTpowika napameTpoB LWabnoHOB MMMNOPTA AAHHbIX:
— ®opmart hanna:
- XLSX.
- JSON.

- CSw.
- XML.

— HaumeHoBaHue wabnoHa nmnopTa AaHHbIX.
— Ccbinka Ha Or1, anga KOTOPOro HaCTPOEH LWaboH.

— BoamoxHOCTb MMNOPTUPOBATb AaHHbIE B KONNEKUNo 3anncu:

-~ Bbibop 3anuncu obbekTa npunoxeHus.

- Bbibop nongs konnekuuun.

— HaumeHoBaHue nucta B (panine Excel, oTkyaa BbIrpy>KatoTca AaHHbIE.
— Howmep CTpoKkM 3aronoBKOB KOMMOHOK 13 nncTa dhanna Excel.

— Howmep nepBon CTpokn aaHHbIX U3 nncta danna Excel.

— Yasen anemeHTta n3 XML cpaina.

— BO3MOXHOCTb UTHOPUPOBAHUS MYCTLIX CTPOK B (panne Excel npu umnopte us Excel.

96



— BosmoxHocTb npepBaTbh umnopT 13 Excel npu obHapyXeHun nepBon NyCTOM CTPOKM.

— Bo3moxHoCTb 06HOBNATE OTOBpPaxaemMoe UMs 3annucu Npu NOBTOPHOM 3arpyske AaH-
HbIX, YTOObl U3MEHEHHbIE JaHHble KOPPEKTHO oTobpaanucb. Bo3amMoXHOCTb mncye-
3aeT npu akTMBauun npusHaka MIMNopT AaHHbIX B KOMMEKUMIO 3armncu.

— Bo3MOXHOCTb OCywwecTBUTbL criegylowme AeACTBUSA NPU HaXOXOeHUN HeBanuaHbIX

AaHHbIX:

- O6paboTka 3anucen navykamu.

- O6paboTka 3anmcen NoCTPOUHO.

— BO03MOXHOCTb OCYyLLECTBUTb CreayoLlne 4eNCTBUS NPU HAXOXAEHUN HEKOPPEKTHBIX

AaHHbIX B panne Excel:

— OctaHoBuUTL 3arpysky danna.
- [ponyckaTb 3arpy3ky nons.

- [lponyckaTtb 3arpy3Ky 3anucu.
— OnpepeneHve npaBun KOHBEPTaALUN AAHHbIX:

- KonoHka/ none canna.
- Tlone.

- OTtobpaxaemoe Ums.
- KntoueBoe norne.

- WmnopTuposartb.

- OB6beKT NpUNoXeHus.

-  Ycnosus.

— OG6HoBNEHMe cnucka npaBun KoOHBepTaumm AaHHbix n3 ganna EXCEL.
— OG6HoBNEeHMe cnucka npasun No gaHHbiM 13 Orl.
— HacTporika ycnoeun gnsi noMcka CCbIok.
— HacTtponka npuema gaHHbIX:
—  CWHXpOHM3aLMs OaHHbIX.

- [lepesanncb gaHHbIX.

— CoxpaHeHue pesynbTaToB 3arpy3ku B pann Excel.

— 3arpyska ¢pavna Excel ¢ gaHHbIMK B LWIAOMOH.
—  WwmnopTt gaHHbIX B cnpaBoyHuk BOT.Mnatdopmebl
— @opmuposaHne danna-wabnoHa B Excel Ha ocHoBe npaBun KOHBepTauuKn cylle-

cteytowero B b®T.lMnatdpopme wabnoHa.

o [lpocmMOTp pesynbTata BbINOSHEHWSA MMMAOPTa AdaHHbIX M3 danna Excel B 00bekT

npunoxexus Yyepes XypHan nMmnopTa gaHHbIX.

° D,OCTyI'I K MMNOPTY AaHHbIX U3 obbekTa NPUNOXeHnA.
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— Ha cdopme pegakTMpoBaHMsa 3anucu crnpaBoYHMKa.

— Ha cdopme cnuncka cnpaBoyHMKa.

e  VIMMNOPT CCbITOYHLIX MNOSIEN.

3.12. NMporpaMMHbIA KOMNOHEHT «JluueH3npoBaHue»

MporpamMMHbIN KOMMAOHEHT «JInueH3anpoBaHne» nNpegHasHaveH ansi CoO30aHus NULEH3NIA C
BblAENEHHbIMUM NpaBamMmn JOCTyNa K 06bekTamM NpUnoXeHnsa n NyHKTam MeHio pybpukartopa. JlnueH-
311 CO34al0TCH C NOMOLBbI0 MeHempkepa nuueH3un. NMocne nogknoveHns mogynsa «JlnueHsnposa-
HUS» CO34aHHbIE OrpaHMYEHUs Ha O0BLEKTbI NPUIOXEHNUST U aTPUBYThI HE M3MEHSIIOT POSIEBYI0 MO-
Jenb B 6ase AaHHbIX.

[ns co3gannsa NMUEH3UN yKasblBalTCAH:

o [lapameTpsbl:

— |d nuueHs3un.

—  KnuneHr.

— [puknagHoe npunoxeHue, Ha ocHose BOT.MMnaTtdopmbl.

— [arta aktuBauuu NMUEH3NMN.

— Cpok gencteus nmueH3nm (B gHNAX).

— Konu4yecTtBO A0ONYCTUMBIX NOSib30BaTENEN.

— Bepcua BOT.Mnatdopmbl.

— Habop dnaros (CNMCOK TEKCTOBbLIX 3HAYEHWI, KOTOPbIE MOXHO UCMNONb30BaTh B KOAE
NPUKNagHoOro NPUNOXeHUs Ansa perynmpoBaHusa 4ocTyna K oyHKUMoHany aToro npu-
NOXEHUIO).

— [ata co3gaHud nuueH3uu.

° KOHd)MprMpOBaHI/Ie obbekToB npegHasHa4YeHo And pasrpaHndeHuna Ooctyna K Moaynam

obbekToB NpUNoXxXeHu4d, K obbekTam NPUNOXEHNA U anM6yTaM obbekTa NPUNOXEHUA.

—  WmnopT nepeyvHa moaynen, o6bEKTOB NPUNOXEHU N UX aTpUBYTOB C NPUKIaLHOMo

cTeHaa B (hopMMpyemyto NIMLEH3MIO.

e KoHuryprpoBaHue nyHKTOB MEHIO NpeAHa3Ha4YeHo A1 pasrpaHnyYeHnst 4oCTyna K MyHKTam

MeHIo pybpukaTtopa.
e JlueH3un 4OoCTynHbl ANa co34aHns M3 TabnnMyHoro Buaa npocmoTpa.
e [locTynHO co3gaHue rpynn JMLEH3NN.

e [IpoBepka BanUOHOCTU 3arpy>kaemoro carnna nuueH3unu.
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3.13. MNMporpaMMHbIN KOMMNOHEHT «AHTerpauusa
B3aMMoO4enuCcTBUM C APYTMMM NPUTTOKEHUAMMNY

UHTerpauma — ato MHCTpymMeHT BOT.MnatdopmMbl, KOTOPLIN NO3BOMNSAET peann3oBbiBaThb
0B6MeH coobLLEeHMAMM B peXrMMe peanbHOro BpeMeH MeXay NpunoXXeHnem, co3gaHHbIM Ha OCHOBE
B®T. MNMnatdopmsbl, 1 yganeHHbIM CEPBMCOM C NOMOLLIbIO Bpokepa cooblieHnin Apache Kafka. MNpo-

Uuecc nHterpaunm 3anyckaetcad ¢ ncnosib3oBaHnem cueHapues.

Moaynb nHTerpaumm

Kafka Source koHHeKTOpSI Kafka Broker BusHec cepsHco! Kafka Broker Kafka Sink koHHexTopbI

Cuctenma A i KoHHeKTOp CCTembi A |/ Tomk A KontexTop IN — | Cuerapuii 06paboTki — 3 KoktekTop OUT —— f Tomik B | KonrexTop CicTems B —— 9 CucTema B

PucyHok 1. Cxema pa6oTbl MoAyrnsi UHTerpauum

Apache Kafka — ato pacnpegeneHHasa nnatcgopma ansa o6paboTkn NOTOKOBLIX AAHHbIX B
pexunme peanbHoro BpemeHn. OHa obecneyvmBaeT ObICTPLIN, XOPOLLIO MaclTabmpyembli U Hagex-

HbIn 06MeH coobLiieHnsMn no moaenu pub-sub.

Moaenb ny6nukaumu-nognuckm (pub-sub) — 310 noaxon B NPOEKTMPOBAHUK, MPU KOTO-
pOM OTnpaBuTenn coobLeHnn, HasbiBaeMble npondsoantensmm (Producer), He oTnpaBnsaT coob-
LLLeHNs1 NPSIMO NonyyaTensm, N3BecTHbIM kak notpebutenu (Consumer). Bmecto aToro coobLieHns
nybnukytoTcsa B Temax (topics) 6e3 yyéta Toro, KTo MUMEHHO Mx nony4ut. NotpebuTtenu xe nognuck-

BalOTCS Ha UHTEepecyoLLmMe X TeEMbI U NOMYYaloT OTTyAa COo0LWeHuns.
XapakTtepuctukn Apache Kafka:

e MacwTtabupyemoctb: Apache Kafka umeeT  pacnpegeneHHyio — apxuTekTypy,
obpabaTtbiBaowyo Bxogsilme coobueHuss ¢ donbwmM o6bemMoOM M CKOpocCTbio. Kak

pesynbTtaT — Kafka obnagaet Bbicokon maclutabupyemocTbio 6e3 kakmx-nmbo NpocToes.

e Bbicokag nponyckHas cnocobHocTb: Apache Kafka moxeT obpabatbiBaTe MWUNNNOHBI
coobuweHnn B cekyHay. CoobuieHuns, noctynawowme B 60nbWOM 06bemMe UM C BbICOKON

CKOPOCTbIO HE BJTUAKOT Ha NPpoOn3BOANTESIbHOCTb.

e Huskaa 3agepxka: Kafka obecneumBaeT ouyeHb HWU3KYKO 3adepXkKy nepegayun, KoTopas

COCTaBIIAET OKOJMO AeCATU MUNTITNCEKYHA.

e OrtkasoycTonumBocTb: Mcnonb3ya mexaHnsm pennukaumm, Kafka obpabatbiBaeT cbom Ha

yanax knacrepa 6e3 notepu AaHHbIX.

o HapgexHoctb: Apache Kafka — ato pacnpemeneHHasa nnatgopma C OYEHb BbICOKOW

OTKa30yCTOMYMBOCTLIO, YTO AeriaeT ee OYeHb HaleXXHOW B NCNOSb30BaHUM CUCTEMOMN.

e CoxpaHHOCTb AaHHbIX: Pennukn gaHHbIX, xpaHsilmxcst B knactepe Kafka, pacnpeneneHbl

Mo pasHbIM cepBepam, Npu nageHun unm cboe oaHOro cepBepa KoMMmn OCTatoTcs Ha ApYrux.

e O6paboTka AaHHbIX B pearlbHOM BPEMEHW.
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3.13.1. OCHOBHbI€ NOHATUA UHTErpauum

[MporpamMHbI KOMMOHEHT obGecneuvvBaeT peanusauuio cnegyrowmx QyHKLMOHANbHbIX
BO3MOXHOCTEWN:
e Co3paHne KaHanoB.:
— BbIbop TMNa kaHanoe:

- Ortnpaeka.
- [lonyyeHne.

- [lony4yeHne n oTnpaeka.
o Co3gaHne KOHHEKTOPOB:
— BbIboOp TMNa KOHHEKTOPOB:

- Kafka.
- Tabnuua bA.

- Mocr.
e 3anyck paboTbl KOHHEKTOPOB.
e OcTtaHoBKa paboTbl KOHHEKTOPOB.
e OTcnexuBaHne COCTOSTHUSA KOHHEKTOPOB.
e YCTaHOBKa pexuma naketHon o6paboTkm Ans yckopeHus npouecca 06paboTkm COoBLLEHWIA.

e 3arpyska cxembl JaHHbIX Ans paboTbl koHHekTopa: JSON, Avro, Protobuf, JSON Schema,

Avro Schema, Protobuf Schema.
e XypHan coobLeHun:

— TlpocMOTp OaHHbIX OTNPaBNEHHbIX COOOLLEHWIA.

— HeobpaboTaHHble cOObLLIEHNS:

- [TpocmoTp nHdopmaumm 06 ownbke HeobpabOoTaHHbLIX COOBLLIEHNIA.

-~ 3anyck noBTOpHOM 06paboTKkM COOBLLEHNNA.
— Ouepeab coobLieHni;

- [lpocmoTp gaHHbIX cOOOLLEHMIA KOHHEKTOPOB ¢ Tunom Tabnuua B.

- Py4Has obpaboTka coobLeHuni.
e [unarpamma:

- Bmsyanmsau,mq NOTOKOB AaHHbIX, nepegaBaeMbIiX 4Yeped KaHallbl 1 UX COCTaBIAIO-

Lme:

- BVI3yaJ'IVI38L|,I/IFI NOTOKOB AaHHbIX Yepe3d METKU, cogepXallnecd B KaHalax.

- BVI3yaJ'IVI38L|,I/IFI NOTOKOB JaHHbIX 4Yepe3 Bbl60p KOHKPETHOro KaHana.

e Kafka Connect:
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— [MpocMoTp BHELUHMX KOHHEKTOPOB.

— 3anyck BHELUHMX KOHHEKTOPOB.

— OcTaHoBKa BHEHMX KOHHEKTOPOB.

— TMpocMOTp COCTOSIHUSI BHELLHUX KOHHEKTOPOB.

— CkauuBaHue 1 3arpy3ska KoHUrypaumm BHELLIHNX KOHHEKTOPOB.

— Co3pgaHue BHELHNX KOHHEKTOPOB.
e Tonuku Kafka:

— ABTOMaTU4Yyeckoe cosgaHue Tonuka.
— Pyy4Hoe co3gaHue Tonuka.

— [TlpocmoTp coobLeHun Tonuka.
e Coo0OLeHunsa Kafka:

— [TlpocmoTp Bcex coobLueHn, cogepXallmxcs B BbIOpaHHOM TOMUKE.

— YpaneHue 3Ha4yeHUn COoDLLLEeHUI.

3.14. NMporpaMMHbLIN KOMMNOHEHT YNnpaBrieHne nHTerpaumen c
MDM

YnpasneHue nHterpaumen ¢ MDM sBnseTcs nporpaMMHbIM KOMMNOHEHTOM MO HACTPOKKe
N YyNpaBeHUIO MHTerpaumen mexay koHgpurypatopom n MDM.

MporpamMMHbIN KOMNOHEHT NpeaHa3HavyeH ana obmMeHa CTpyKTypaMmu 1 AaHHbIMKU cnpa-
BoYHMKOB Mexay MDM n KoHdurypaTopom, a Takke Ansa nocrneayrowen CMHXpOHU3aunumn gaHHbIX
npyv N3MEHEHUN 3anncen cnpaBoOYHUKA B OQHOM N3 CUCTEM.

lMporpamMmMHbIN KOMNOHEHT «YNpaBneHune nHrerpaunen ¢ MDM» obecneunBaeT crneayto-

e BO3MOXHOCTK NO HaCTDOVIKe MHTEerpauunn:

° MHTeraLI,VIFI — nepBOHa4anbHad 3arpy3ka CTPYKTypbl CnpaBO4YHUKa W3 MDM B

KoHdurypatop;
o [lybnukauusa — co3gaHme Tabnuupbl 6a3bl AaHHBIX ANs cnipaBoYHUKa B KoHdurypatope;

e 3arpyska HayanbHOro pelleHus — NepBoHavarbHasa 3arpyska AaHHblX (Habopa UCXOAHbIX

3anuncen) cnpaBoyHunka n3 MDM B KoHcurypaTop;

e CuHXpOHM3aUMA [aHHbIX — 3arpys3ka [AaHHblX (Habopa 3anucen) crnpaBoYHMKa MNpu

M3MeHeHn JaHHbIX CnpaBoO4HWKa B OAHOW M3 CUCTEM;

e [lepesarpyska faHHbIX — OBHOBNEHWe JaHHbIX (Habopa 3anncen) cnpaBovHMKa B OOHOW U3

CUCTEM;

e C ucnonb3oBaHnem 6pokepa coobuieHnn Kafka nnun ActiveMQ.
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3.15. MporpaMMHbIN KOMMNOHEHT lNMoSTIHOTEeKCTOBbLIU NOUCK

MporpamMHbIn KOMMOHEHT «[MonHOTEKCTOBLIN Nouck» Ha ocHoBe OpenSearch saensetcs
MOLLHbBIM UHCTPYMEHTOM ANS UHAEKCaUMm 1 noncka nHopmMaLmmn B CTPYKTYPUPOBAHHBLIX Y HECTPYK-

TYPUPOBAHHbIX AaHHbIX, BKITHOYasi TEKCTOBbIE AOKYMEHTbI U BUHapHbIe hannbl.
B0o3MOXHOCTN NporpaMMHOro KOMMOHeHTa:
e [laHHble aBTOMaTU4YeCkn nHaekcupytotca B OpenSearch npu ctapte nporpaMmmeil.
e [Ina 6uHapHbIX hannos ncnonb3yetcsa Ingest Attachment ansa n3snedyeHuns tekcra.
e PesynbTaTbl COPTUPYIOTCA NO PENEBAHTHOCTM M BO3BPALLAKTCA YaCTSAMMU.
e ®oHoBas uHaekcaunsi 6e3 0CTaHOBKM paboTbl CUCTEMBI.
e [louck 6e3 yyeTa permcrpa c Nogaep>KKon cneumanbHbIX CUMBOSIOB.
e [louck No BCeM MHOEKCUPOBAHHbIM NOMsIM OO HEKTOB.
e /3BneyeHue n nouck no cogepxumomy PDF, DOC, XLS u gpyrnx cpopmaTos.
e [opusoHTanbHoe MacwTabmupoBaHe N MHOrONOTOYHOCTb.
e [logaepxka He4YeTKoro noncka n cneumanbHbIX CUMBOSIOB.

MporpamMMHbIN KOMMOHEHT «[1OfTHOTEKCTOBBLIN MOUCK» BKMOYAET MHCTPYMEHT CeEMaHTuYe-
ckoro noucka Ha ocHoBe BERT u OpenSearch, koTopbI NOHMMAaET CMbICIT 3anpOCOB U HaxoauT

AOOKYMEHTbI, peieBaHTHble NO CoOAEepPXaHUI0, a HE TOJIbKO MO KIK4YeBbIM ClioOBaM.
BoamoxxHocTun MHCTPYMEHTAa CeMaHTU4YEeCKUIN NMOKUCK:
e [louck VIH(*)OpMaLI,VII/I no CMbICIy, @ HE TOJ1bKO MO TOYHOMY cOoBnageHUo Krno4YeBblX CIloB.

e BO3MOXHOCTb HaxoguTb peﬂeBaHTHbIVI KOHTEHT faXe Nnpu KMCNosib30BaHUN pPa3finvHbIX

dopMyIIMPOBOK.
e [Ipeobpa3oBaHne TEKCTOBbIX JAaHHbIX B YACNOBbIE BEKTOPbLI C noMoLlblo BERT-Mozenw.
e CosgaHue nnoTHbIX BEKTOPHbIX NPEACTaBNEHUIA, COXPaHSAIOLWMX CEMaHTUYECKNE CBA3M.
e MHoroypoBHeBasi 06paboTka TekcTa Yyepes kogep BERT.
e CoxpaHeHMe KOHTEKCTHbIX 1 CMbICITOBbIX CBSI3€ B BEKTOPHOM MPOCTPaHCTBE.
e ABTOMaTUYECKUN NOABOP perieBaHTHbIX MOUCKOBbLIX 3arpoCcoB.
e [IpeobpasoBaHre NoNb30BaTENBLCKOrO 3anpoca B BEKTOPHOE NpeacTaBneHne.
o PaboTta c 3apaHee NOAroTOBMEHHLIMU NHOEKCAMM.
e O dPEeKTUBHDBIN NOMCK NO BEKTOPHbLIM NPEACTaBEHUSAM.
e Vcnonb3oBaHue crneuunanbHOro BEKTOPHOro Nons A CEMaHTUYeCcKOoro noucka.

¢ Pab6oTta c 6onbimMMn obbemamm gaHHbIx Yepe3 OpenSearch.
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MNoppepxka pacnpegeneHHon apXnTeKkTypbl noucka.
MpenBaputenbHast 06paboTka 1 nHaeKcauus KOHTEHTA.
Co3pgaHne onTMMU3NPOBAaHHbBIX CTPYKTYP ANst ObICTPOro CEMaHTUYECKOro NomcKa.
3.16. NMporpaMMHbIN KOMNOHEHT CepBUC INEKTPOHHON
nognucu

MporpaMMHbIi KOMNOHEHT «CepBUC INEKTPOHHOM NOANUCU» NPeaoCTaBNseT KpunTorpa-

dunyeckne pyHKUMN Ans paboTbl C ANEKTPOHHBIMU NOANMUCAMU U cepTudmkaTamu. MporpammHbIii

KOMMOHEHT obecneymBaeT B3auMO4encTemne MeXxay KInNeHTCKUM NpunoxXeHnem n KpMﬂTOﬂpOBaVIﬂe-

pamu (Kpuntollpo un VipNet), BbINOMHAS CNoOXHbIE KpMNTOONEpauumn B 3alLULLEHHOM KOHTYpE.

B03MOXXHOCTM NPOrpaMMHOro KOMMOHEHTA:
CospgaHue kBannduumpoBaHHOWM 3M1EKTPOHHOW NOAMUCK C UCNOSTb30BAHNEM:

— Kpuntollpo CSP.
— VipNet CSP.

Moanuckh pasnuyHbIX TUMOB AaHHbIX N OKYMEHTOB.

YaaneHue anekTpoHHOM NOAMNUCH.

Moaaepxka pasHbIX anropuTMoB LLINPOBaHUS.

lMpoBepka KOPPEKTHOCTM 1 NOASIMHHOCTK 3l 1 NPOCMOTpP pe3ynbTaTta NPOBEPKW.
MoaTeepxaeHe LenoCTHOCTM NOAMNUCAHHBIX AaHHbIX.

lMpoBepka ¢ NCNosib30BaHMEM:

—  Kpuntollpo CSP.
— VipNet CSP.

FeHepau,vm X3W-CyMmMm OnAa gaHHbIX:

— C ucnonb3oBaHuem Kpuntollpo.

— C ucnonb3oBaHuem VipNet.
Obecne4veHure LenocTHOCTN NepeaaBaemMon nHopmaLmu.
YnpasrieHue Lenoykamu cepTudmkaToB.
lMpoBepka BanMAHOCTN CepTUCUKATOB.
MonyyeHue nHopmaLmm o cepTudukare:

— CybObekT 1 usgarens.
— Cpok pencrteusi.

— HasHa4deHune u orpaHuyeHus.

lNpoBepka cepTUdMKaATOB MO CNUCKaM OT3blIBa.
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AKTyanusaumus Cnm1ckoB OT3blBa.

Bepudumkaumsa HeoTo3BaHHbIX CeEpPTUGMKATOB.

MonyyeHune nHopmaumm o ceptudumkare TSA.

lMpoBepka BpeMeHHbIX METOK.

Banvgauusa wtamnoB BpeMeHMU.

O6paboTka 3anpoCoB OT KIMMEHTCKUX NPUIOXKEHWIA.
YHngpuumposaHHbin APl ons pasnmyHbiX KpMnTonpoBanaepos.
CraHgapTuanpoBaHHble hopmaThbl 3anpoCcoB U OTBETOB.
3alluLLeHHOe BbINOSTHEHWE KpUNTorpacmnyeckmx onepaumi.
M3onauusa Kputnyeckmx onepaunn Ha cepBepHOn CTOPOHE.

MuHMMKn3aumsa PUCKOB Ha KIMMEHTCKUX pa60l-||/1x MecTax.

3.17. NMporpaMMHbIN KOMNOHEHT «MalnMHoYnTaemble
AOBEPEHHOCTU»

lMporpaMmHbI KOMNOHEHT «MallnHoOYNTaeMble JOBEPEHHOCTMY NpeaHa3HavYeH anga co-

3aaHus, 06paboTKM U XpaHEHNS ANEKTPOHHbIX JOBEPEHHOCTEN, 0POPMIIEHHBIX B CTPYKTYPUPOBaH-

HOM dhopmare.

MporpamMMHbIN KOMMNOHEHT obecneynBaeT BbiNOSTHEHME Cneayowmnx dyHKUURA:

3arpyska malumMHouMTaembix gosepeHHocten (MY[) B oopmate zip n xmil;
3arpyska HecKonbkux pannoe mug;

lNpoBepka BanMagHOCTN CEpPTUPUKATOB U SNIEKTPOHHOW NOLMUCH;
Banunpauunsa danna MYL;

YBegoMIieHme 0 HEKOPPEKTHOM chopmaTe nNpu 3arpy3ke cepTudunKkaTos;
CospaHue HoBbix MY[;

YpnaneHuwe MY, kKOTOpbIM HE OCYLLECTBIANOCH NOAMNUCAHUE OaHHbIX;

PepaktupoBaHme 3anvcn MY nonb3oBatensm ¢ ponbio «Cynep nonb3oBaTternby U

«AOMUHUCTPATOpa CUCTEMbI» NPWU OTCYTCTBUM NOANUCAHNS AaHHbIX BbibpaHHon MY[];
CopTupoBka 1 hunbTpaunsa cnmcka sanncen;

OKCMNopT 3anuncen cnpaBoYHUKOB B hann popmata xIsx;

OT3bIB OBEPEHHOCTEN;

ABTOMaTU4eCKOE Cco3gaHune 3anucen ob y4aCTHUKaXx;
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OTcyTCTBVIe BO3MOXHOCTU PYYHOro LI,OGGBJ'IGHI/IFI y4aCTHMUKOB WK  peaakTtnpoBaHUA

CYLLECTBYIOLLUX;

OTobGpaxeHne CChINoK Ha CBsi3aHHble ¢ yyacTHMkamu MY[] BblaaHHble AOBEPEHHOCTM (Ons

AoBepuUTENEN) N NOMyYEHHbIE MNOHOMOYMS (ONs1 NpeacTaBUTENEN);
Co3spaHve u yganeHue 3anucemn o Kogax CUCTeMb;

PaboTta ¢ HeCKONbKMMM TUMaMU NMOJTHOMOYMIA, orpaHn4yeHnAMmn NOSTHOMOYUNKN, 3HAYEHUAMUN

OrpaHMHeHMVI NOSTHOMOYNI (MaLIJVIHO‘-II/lTaeMbIe, LIeJ'IOBeKOLIl/ITaeMI:Ie);

Py4Hoe 1 aBTOMaTM4yeCcKoe co3gaHuMe NOSTHOMOYUKM, OrpaHUYEeHUin NOSTHOMOYNIN, 3HAYEHUN

OrpaHUYeHni NOSTHOMOYMNI;

YaaneHne nofHOMOYMIA, OrPaHNYEHUIA NONTHOMOYMIA, 3HAYEHUI OrpaHNYEHNn NOTHOMOYWIA;
MpocmoTp cnncka pernameHToB 3l1, NCNONb3YHOLWKUX MOMHOMOYKS;

MognucaHme ak3eMnnsApoB 0ObeKTa NPUITOXEHUS € ncnonb3oBaHnem MY[;

CospgaHue pernamenTta 3l ¢ ncnonb3osaHnem MY[;

HDOCMOTD CBeAeHuin 0 MallMHOYMTaemMomn OOBEPEHHOCTH, I/ICI'IOJ'Ib3yeMOl7I Ona nognncaHunAa
aK3emMnndpa obbekTa npunoxeHumd, Ha d)opme npocMoTpa noanncu, OTKprTOIZ n3 cnucka Ol

AN 3anucu obbekTa NPUNOXEHUS;

OTKnoYeHne 3anpoca MallMHOYMTaeMOon AOBEPEHHOCTM B NpaBunax pernamenTa Ol
M3meHeHne HauMeHOBaHUIN CUCTEMHbIX CTaTyCOB;

CospaHue cTaTycoB BPY4HYHO;

YaaneHue nonb30BaTeNbCKOW 3anncu cTaTyca;

Co3paHue MCTOYHUKOB AaHHbIX;

HeBO3MOXHOCTb peaakTMPOBaHUSA CUCTEMHbBIX NCTOYHMKOB (3arpyxeHHbix n3 MY/, Bpy4yHyto
n nsz ECHCI).

Bo3moXHOCTb BKMoYaTb NPOBEPKY UMeHU parna MY Ha aTane 3arpysku.

OrpaHunyeHne cnmcka JOCTYNHbIX paclunMpeHnii annos MaMHOYNTAEMON JOBEPEHHOCTH,

3arpyxaembix B pasgen «Peectp M4Yd».

Bo3MoXHOCTb onpegenAatb, noannucbiBaeT 3ﬂ6KTpOHHbII7I AOOKYMEHT pyKOBOOUTENDb

OopraHM3aumm unm Her.
lMpoBepka HanMyusa 3anonHeHHoro anemeHTa «lepenoB» B hanne 4JOBEPEHHOCTMW.

lNpoBepka COOTBETCTBUA KOAa MU HAMMEHOBaHUSA MOTHOMOYNA B 3arpyxaemom channe MUYJ1

C 3anmcamm B cnpaBo4vHUKe MonHomouns.
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3.18. MNMporpaMMHbIN KOMMOHEHT 3N1IeKTPOHHbIX Tabnuu

MporpamMMHbIN KOMAOHEHT «KOMMOHEHT 3MEKTPOHHbIX Tabnuu» npegHasHavyeH ansi pac-
yeTa nokasartesnen (pasHbiX 3Ha4YEeHUN nonen) B 06beKTAx NPUMNOXEHNS (CNpaBOYHUKAX), a Takke

XpaHEeHUs paccyYNTaHHbIX NoKa3aTesnen u X NPUMEHeHNs B AanbHenWmnxX pacyeTax.
B03MOXXHOCTM KOMMOHEHTA:
e CosgaHve, U3MeHeHne 1 yaaneHne MHOroCTPOUYHbIX Tabnuy,.
e [lobGaBneHune, N3SMeHeHNe yganeHne KoroHoK Tabnuu.

e CopTupoBKa ¥ HacTpoWka NocneaoBaTeNnbHOCTU PACMONOXEHWUsT KONMTOHOK, BOCCTaHOBIIEHNE

HaCTpOEeK Npu OTKPbITUN pac4eTHON Tabnuupbl.
e ABTOMaTM4eckoe hopMmMpoBaHME 3aronioBka pacyHeTHoON Tabnuupbl.
o [loGaBrneHne cnpaBOYHbIX KONTOHOK, 3apaHee 3arnofTHEHHbIX HopMaLnen.
o [lpumeHeHune hbopmyn 1 pyHKLMIA.

° I'Iop,60p 3Ha4YeHUn napamMmeTpoB, MNpMMEeHAeMbIX O5nAa pacdeta CyYyMMbl B KOJIOHKE C

nocnenyrvwmm pacnpeneneHnem I'IOJ'Iy‘-IeHHOI;l CyMMbI MeXAY BCEMU siuenkamm 6e3 octaTka.

e OTobGpaxeHne UTOroBOM CTPOKM C aBTOMAaTUYECKUM pacyeTOM UTora Mo KOMOHKaM pasHbIX

dopmarTos.
e 3akpenneHne obnacTy KONOHOK.
e ABTOCOXpaHeHME pacyeTHbIX Tabnuy,.
e BblgeneHue oTAenbHON S4YEnku, rpynnbl s4eeKk U OTAENbHbIX KONTOHOK U CTPOK.
e ®dopmaTtupoBaHue AYEEK (rpaHuLbl U 3anvBKa, CBOMCTBA sYeeK).

° ,D,O6aBJ'IeHI/1€ OONONHUTErNbHbIX JIMCTOB AOJ1A4  pacyeTa. ,D,OI'IOJ'IHVITeJ'IbeIe JINCTbI
nobaBnAlTCA Kak B BUae CBA3aHHOro nucra ¢ nepBbiM JINCTOM, a TakKKe KakK HeCBA3aHHbIe

yncTble NUcTbl. Mexay nMctaMmm BO3MOXHO AenaTtb CCbIfKU.
e KonupoBaHue 3Ha4yeHunn n opmyn u3 Jkcens (C coxpaHeHnem opmyn Mexay nuctamm).
e Hanuuue BepTMKanbHOro 6yoka KOHCTaHT Ana AobasreHnsa cnpaBo4YHON HOpMaLmK.

e CoxpaHeHune pacyeTHbIX Tabnuy B WabnoHbl Ans AanbHenwero nx Bolbopa n npumMeHeHus

B OPYrMX 06bekTax NpUnoXeHus.

o [lepecyeT 3aBUCUMbIX [aHHbIX pPacCYeTHbIX Tabnuy w©3 OOBLEKTOB  MPUMIOXEHUI

(cnpaBoyHukoB BPT.Mnatdopmsbl).
e [lepecyeT gaHHbIX U3 pacyeTHbIX Tabnuy,.
e [lepecyeT 3aBUCUMbIX AAHHbBIX pacyYeTHbIX Tabnumy, 13 CNPaBOYHMKOB CUCTEMBI.

e [lepecyeT AaHHbIX N3 pacyeTHbIX Tabnuy,.
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3.19. MNMporpaMMHbIN KOMNOHEHT KOHCTPYKTOpP neYyaTtHbIX hopm

[MporpamMMHbIN KOMMOHEHT «KOHCTPYKTOP nevaTHbIX popm» npefHasHayeH Ans pacdeTta
nokasartesnen (pasHbiX 3HaA4YeHWn nonen) B obbekTax npunoxeHusi (cnpaBodvHukax) BPT.Mnat-
POpMBbI, @ TaKKe XpaHEeHUs pacCUMTaHHbIX NokasaTenen n ux NpUMMeHeHUsa B AanbHENLWnX pacye-

Tax.
[MporpamMHbIZ KOMNOHEHT ObecneyvnBaeT cnegyowme BO3MOXHOCTU:
o Co3gaHue, nsmeHeHue, yganeHue wabsioHOB NeYaTHbIX (OOPM.
o CosagaHue konum WwabnoHa neyaTHbIX PopM.

o [loGaeneHne B WAGMOHbLI NeYaTHbIX POpM NPUNOXKEHUN, CHOPMUPOBAHHBIX B pedakTope

Stimulsoft, nnn B dopmare PDF.

— Hactpoiika wabnoHoB nevaTHbIX GOPM Npy MOMOLLN BU3yarnbHOro KOHCTPYKTOpA:

— Hactpoiika napameTpoB WabIoHOB NeYaTHbIX (DOPM;

— HacTpoliika NCTOYHUKOB AaHHbIX Ansi wabnoHa nevatHbIx opwm;

— Hactporika ycnosui npumeHeHus WabnoHoB nevaTHbIX opM B 06BbEKTax Npunoxe-
HUN CUCTEMBI;

— Hactporika pegaktupyembix Yacten wabnoHa nevyaTHbIX oopM Anst pa3HbiX NOSb30-
BaTenemu;

— HacTtponka hopmaTupoBaHus TekcTa WabnoHOB NevaTHbIX bopM B BU3yarbHOM pe-

AaKTope.
o [lpeaBapuTenbHbIA NPOCMOTP LIABNOHOB NeYaTHbIX (OPM.
¢ Bebirpyska wabnoHos nevaTHbix popm B hopmate PDF.

o CoxpaHeHue nevatHbix opm Ha APM nonb3oBartens.

3.20. NMporpamMMHbIN KOMNOHEHT «O6paboTka bonbLINX
AaHHbIX>»

MporpamMHbIn KOMMOHEHT «OBpaboTka BonbLUMX AaHHBLIX» NpegHa3HayYeH Ans opraHusa-
LK1 CKBO3HON 0BpaboTKM AaHHbIX: OT NOAKMYEHNST BHELLUHMUX UCTOYHUKOB U rpadouyeckon cbopku
KOHBEWepOoB 3arpy3kn-TpaHcgopmaumm-BbIrpy3km 4O aBTOMaTUYeCKoro 3anycka aTux KOHBenepos B

ynpasnsiemMbix NpoLeccax.

[MporpamMMHbIA KOMMOHEHT MO3BONSET PUKCUPOBaTb BCE 3anyCKn NPOLLECCOB, OLLUMOKN K
pes3ynbTaTbl NPOBEPOK KavyecTBa, obecneynBas ayauT, BOCNPON3BOOUMOCTb U KOHTPOSb Haf Kax-

JOW cTagmen NnoToka AaHHbIX.

ETL (Extract — Transform — Load) — npouecc 06paboTkM SaHHbIX, BKIIOYAKOLWNA TpU

KNK4eBbIX 3Tana:

e |i3BneyeHue.
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e [IpeobpasoBaHue.
o 3arpyska.
OCHOBHbIE PYHKLNN:

o OnpegeneHne 3agad ETL — onpepeneHne gopmaTta MeTagaHHbIX, ONMUCLIBAKOLWNX LUaru
3agady ETL, rpacdmuecknn amnsamHep onst yaobHoro cosganus 3agady ETL u coxpaHeHus

MeTadaHHbIX 3adadvn.

o OpkecTpoBka ucnonHenus 3agady ETL — 3anyck 3agady ETL, nepegaya napameTpoB B
3agayqn, BbINOMHEHWE [OMNOMHUTENbHbIX AeWCTBUN, 0bpaboTka OWMBOK M MOBTOPHbIE

MOMbITKN BbINOMHEHUS], MPOCMOTP XYpPHasoB.

¢ McnonHeHue 3agav ETL — peanbHas paboTa ¢ gaHHbIMKU — pa3bop MeTagaHHbIX 3agadn ETL

M BblINOJIHEHNE UX Ha Cpe,u,e NCNOJNMTHEeHUA.

e OnpeneneHne 3agad ETL mn ux opkecTpoBka peanu3oBaHbl B nnatdopme, Cpena

ncnonHenust — Spark n Hadoop.

3.20.1. BeaeHne UCTOYHUKOB AaHHbIX

MCTOYHMK OaHHbIX — 3TO KOHUrypnpyemblii KOMMOHEHT, NpegHa3HavYeHHbIn Ons 3agaHuns
napamMeTpoB NOAKMOYEHNS K BHELLHMM MCTOYHUKaM, U3 KOTOPbIX OCYLLIECTBIAETCS 3arpy3ka AaHHbIX

B paMmkax ETL-npoueccoB. ICTOYHUK OaHHbIX ONUCbIBAET:

e Ortkyna cuctema nonyyaet gaHHole (Kafka, dannel, 6a3a gaHHbix, Tabnuua katanora cpeabl

NCMNONHEHNS).

¢ B kakom cdopmaTe npencrtaeneHbl gaHHble. MNogoepxmBaemble dopmatsbl dannos: JSON,

CSV, Excel dann, Parquet, Avro, TEKCTOBbIA, OMHAPHLIN.
e [lo Kakum npaBunamM NPOUCXOAMT YTEHNE OaHHbIX:

— [NapTuumnoHmpoBaHme — pa3breHne gaHHbIX Ha YacTy A48 napannenbHON 3arpy3ku 1
06paboTku,

— [ekoanpoBaHue — npeobpasoBaHmne JaHHbIX U3 UICXOOHOro hopmarta B CTPYKTYpUpo-
BaHHbIN BUA,

- (DI/IJ'IpraLI,VIFI — OTCeMBaHNE HEHYXHbIX OaHHbIX Ha 3Tane YTeHun4d.

Pasgen «McTouHnkn gaHHbix» mogyna «ETL» obecneunBaet cnegyowime yHKUNOHarb-

Hble BO3MOXHOCTW:

o [logoepxka pasnuyHbix popmaToB UCTOUHMKA OaHHbIX Ha vTeHue/3anuck: Pannel (CSVY,
XLSX/XLS, XML, JSON, Parquet, Avro, TekcToBbIi, BMHapHLIN), paboTa ¢ pensaunoHHON

6a3on gaHHbix (JDBC), unterpauusa Kafka), Tabnuua katanora cpeqpbl ncnonHeHms (Spark).

e [eHepauuns o6bekTa cxeMbl (0ObEKTa NPUNOXKEHNST) NCTOYHUKA AaHHbIX.
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o [lpegBapuTenbHbIA MPOCMOTP SaHHbIX.

e KonupoBaHue NCTOYHUKA AaHHbIX.

e [lpoCMOTpP NCTOPUN U3MEHEHUIN UCTOYHUKA OaHHbIX.

e HacTtpoika npasuna YteHus AaHHbIX (MapTULMOHMPOBaHWE, unbTpauuns, AeKOANpoBaHueE).
e MrHopupoBaTb OTCYTCTBYIOLLME UNKW NOBPEXOEHHbIE hansbl.

e Bbibop pexvnma gocTtyna K MCTOYHUKY AaHHbIX.

e YpaneHue Habopa AaHHbIX.

o LUndpoeaHne gaHHbIX (at rest, in transit) — HacTpoika ¢ npuenevYeHnem paspaboTynKOB.

3.20.2. YnpaBneHue KOHBenepamu gaHHbIX

KOHBe|7|ep AaHHbIX — 3TO aBTOMaTI/ISI/IpOBaHHbIVI npouecc, KOTOprI7I BbIMOJTHAET CKBO3HYHO
o6pa60TKy VIH(*)OpMaLI,VII/IZ OT Npuema CblpbiX OaHHbIX 40 nepeagadyn rotoBoro pesynbrtaTta B 00BbEKTHI

npunoxenus. MNpeacraBnaeTca Kak HanpaeBneHHbIN rpad waros 3agayumn ETL :
e Extract — nssneyeHne AaHHbIX U3 UICTOYHUKOB B Cpeay UCMOSNHEHWS.
e Transform — npeoGpasoBaHne OaHHbIX.

e Load — 3arpyxaeT [daHHble B LENneByld CUCTEMY (BHELIHME WCTOYHWKM UMW LerneBoe
XpaHunuue).
BbinonHeHne koHBenepa OCyLLeCTBMSEeTCs B TpaH3akuusax, YTo obecnedvBaeT LenocT-

HOCTb U COrnacoBaHHOCTb 0OpabaTtbiBaeMon nHdopmauuu.
e [lpoCMOTpP NCTOPUN U3MEHEHUI KOHBENEPA OaHHbIX.
e Ortnapgka KoHBenepa AaHHbIX.
e [lepeyeHb onepauunn B KOHBENEPE AaHHbIX:

—  WCTOYHMK — n3BneyeHne AaHHbIX M3 BHELWHWX cucTeMm (6a3sbl, hannel) 6e3 nx npeob-
pa3oBaHus.

— BbIrpyska — nssneyeHve gaHHbIX C BO3MOXHOCTbLIO MEPBUYHON (PrnbTpaumu.

— Barpyska — coxpaHeHne o0bpaboTaHHbIX OaHHbIX B LEeneBoM XpaHunuuwe (06bekT
NPUMNOXeHUS).

— 3arpyska MO — coxpaHeHne 06paboTaHHbIX AaHHbIX B LIeneBoM xpaHunumue (06bekT
NPUNOXEHUA C BKMOYEHHbIM Npu3Hakom MacTtep-o6bekT). Co3gaHune 3aaBku nocrne
COXpaHeHus pe3ynbTaTa B 06 beKT NPUIOXeHUS

— [lpneMHuk — coxpaHeHne notoka obpaboTaHHbIX AaHHbIX B LeneBoe XpaHunuiie

BHELWHEro NCTo4HMKa gaHHbIX.
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— TpaHcgopMaunsg — U3MeHsIeT CTPYKTYpY unu popmaT JaHHbIX, ManmnuHr Nonen, Hop-
Manusauus/ aeHopManusaumns gaHHbIX.

—  O®unbTpaumnsa — otbrpaeT AaHHble NO 3a4aHHbIM YCNOBUAM (bunbTpa, BO3MOXHOCTb
yKasblBaTb MaKCMMarbHOEe KONMYeCTBO 3anuncen.

— Arperauus — obbeanHseT AaHHble AN BblYUCNIEHNS METPUK: CyMMa, cpeaHee, Konu-
4YeCTBO, MUHUMYM, MakCUMYyM, YHUKanbHOE KONMYecTBO. BO3MOXHOCTbL FpynnmupoBKU
(GROUP BY), okoHHble doyHKuun (OVER).

— OO0GoralieHne — OOMOMHEeHNe OaHHbIX HOBOM MHAOPMaUMEN, NMOCTPOEHME CCbINIOK
mexay obbektamu, nobaBneHne BbIMMCASIEMbIX MOMEN, COEAMHEHNE C BHELUHUMMU
AaHHbIMKU (JOIN).

— Banunpaumsa — npoeepka AaHHbIX Ha COOTBETCTBME YCTAHOBMEHHbLIM Npasuniam Banu-
Aauun, cosgaHue 3anucu B xXypHane [1poBepky kadecTBa OaHHbIX MPU HECOOTBET-
CTBUM YCTaAHOBIEHHbIM NMpaBunam Banugauuu, sanugaumsa doopmMaTos (4aTtbl, Yucna,
CTPOKM).

— PacnpepeneHve — pasgeneHve gaHHbIX Ha YacTu Ans napannensHon obpaboTku.

— CoepguHeHnne — 06begnHeHVe faHHbIX U3 Pa3HbIX UICTOYHUKOB MO KITHOYEBbLIM NONSAM

— KoHconupaumusa — ob6begmHeHne paspo3HEHHbIX OAHHbIX B €4MHYK COrnacoBaHHYHO
CTPYKTYpPY.

— KoHBeliep gaHHbIX — BbIOOP KOHBENepa OaHHbIX.

—  Ckpwnr.

- SQL.

MogkntodeHne K pasHOpPOAHbIM MCTOYHMKaM (dhannbl, ©6asbl gaHHbiX, API, noTokoBbie

nnatdopmbl, 06rayYHbIe XpaHMnmLLa).

Moppepxka MHKpeMeHTanbHOM 3arpy3ku (TOMbKO HOBbIX/M3MEHEHHbIX AAHHbIX).
MNooaepxka NONHOW/MHKPEMEHTanNbHOM 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.

3.20.3. YnpaBneHue npoueccamu
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Mpoueccbl — 3TO pasaen, oTBeYaLWmii 3a aBTOMaTU3aLUNI0, OPKECTPALMIO U MOHUTOPUHT
BbIMNOMHEHMs 3aga4 06paboTkm gaHHbIX. [pouecc obbeanHsaeT Bce aTanbl padoThl C AaHHbIMKU: OT

3arpysku 4o 4OCTaBkM pesyrnbTata.

Pasnen obecne4dnBaeT nocTpoeHne normkn obpaboTkn 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. Micnonb3oBaHMe NpoLeccoB NO3BOMSET LEHTPann3oBaHHO yNpaenaTb 3agavyamm o6paboTku
AaHHbIX, POPMMPOBATbL CIOXHbIe NOCneaoBaTeNbHOCTM LWaroB U obecneynBaTtb COrnacoBaHHOCTb

NX BbINOSTHEHWS.
Pasnen «lpouecchl» obecneunBaeT cneayoLme BO3MOXHOCTH:
o ABTOMaTM3auus 3anycka npouecca (Mo pacnmcaHuio unm cobbITuio).
e Xml-npeacraeneHne npouecca.
e Ortnapaka npouecca.
e [lepeyeHb anemMeHTOB npoLecca:

—  Crapr.

— Bbixoga.

—  Owwnbka.

— Ycnosue.

— 3apadva nonb3oBaTens.
— YcTaHOBKa KOHTEKCTA.
— [pouecc.

— KoHBeliep oaHHbIX.

— CueHapun.

— BPM npovuecc.

- SQL.

— KomaHgHas cTpoka.

— Onepauuns ¢ hannamum (KonMpoBaTb, NEPEMECTUTb, yOannTb, apXMBMpoBaTb, pasap-

XVBUPOBaTb).

° nOBTOprIe NonbITKM 3anycKka 3ada4un B criy4dae owmnbku unm cbosa un YKa3aHue nHtepsana

MeXay NOBTOPHbLIMK 3arnyckamMu 3agaqn.
e [IpocmoTp onybnukoBaHHbLIX BEPCUIA NpoLiecca.

¢ MackupoaHvne/aHoHUMU3aUna KOHMAEHUNanbHbIX Nonen.

3.20.4. YnpaBneHune UCNosIHEHUeM nNpoLueccos
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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 LLAroB 3K3eMMIsipoB npoLecca.

— CoctosiHMe ak3emnngpa npouecca: 3anyuleH, NpuoctaHosneH, 3aBepweH, OcTta-
HOBJIEHO BHELLHE.

— [MpogomKknTenbHOCTM BbINOMHEHUSA 3K3eMMfsipa npolecca.

— [lepe4veHb 3Ha4YeHWI NepeMeHHbIX npouecca.

— W3meHeHune 3HavyeHnn nepemMeHHbIX npouecca AN 3anyLeHHbIX 3K3eMMNNsipoB Npo-
Lecca.

— T[lepeyeHb owWMOOK 1 NpeaynpexneHnii, obHapy>XeHHbIX B 3anucsix o0bekTa npuno-
YXEHUS NpW BbINONTHEHUN onepauun Banvpauus B kKOHBENEPE OaHHbIX.

— [locnepoBaTenbHOCTL U pe3ynbTaThbl BbIMOJIHEHNA 3a4ay npouecca.
° an/IOCTaHOBKa M OCTaHOBKa UCNOJTHEHUA 3anyLeHHOro aKk3emMrgdpa npouecca.

e [lonck aksemnngapa npouecca No 3HadeHuto nonen UMaeHtudpmkatopa npouecca u Ug

aK3emMnnsapa npouecca.

3.20.5. MpocmoTp nepeyHs pe3ynbTaToB Banuaauum AaHHbIX
MCTOYHMKOB AAHHbIX

Paspen «npOBepKM KavyeCcTBa AaHHbIX» npeaHa3Ha4vYeH and aHanmi3a n OTCrieXxXmnBaHuna pe-

3ynbTaTtoB Banngaunn gaHHbIX NOCne BbINMOJTHEHNA onepaunmn «Banngaunsa» B KOHBe|71epe OaHHbIX.

Pasgen «MpoBepku KavecTsa AaHHbIX» moaynsa «ETL» npegocTasnseT crieqyrolmne Bos-

MO>XHOCTU:

e [lpocMOTp nepeyHsi pes3ynbTaTOB MPOBEPKM [AaHHbIX MOCMe BbIMOSIHEHMS onepauun

Banungauunsa B KOHBENEpEe AaHHbIX.
o [IpocmMOTp MHGOPMaLMK OTAENBHON NPOBEPKM KavyeCTBa AaHHbIX:

— [aTta v Bpems BbINOHEHUS MPOBEPKM.

— OTtobpaxaemoe nmsi 06BbEKTa NPUMNOXKEHMS.

— Konu4yecTBO NpOBEpPEHHbIX 3anunucen.

— Konu4yecTtBo 3anucen ¢ 0bHapyXeHHbIMW OLIMBKaMn 1 NpegynpexaeHnamun.
— Cnucok 3anucen ¢ 0bHapyXeHHbIMW OLLIMBKaMn 1 npeaynpeXxgeHnamun.

— CoobLeHne ownoku.

— Kog 3anncu ¢ owmbkon/npegynpexneHnem.

— OTtobpaxaemoe nwvs ¢ owmnbkon/npeaynpexaeHnem.
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3.21. 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.

NHCTpYyMEeHTbI NporpaMMHOro KoMrnoHeHTa «MacTep-AaHHble» NPefoCcTaBnAstoT BO3MOXHO-

CTWU:

e BHOCWUTb M3MEHEHUSsI Yepe3 perfiaMeHTUPOBaHHbIE 3asBKM C NMPOXOXAEHWEM MO CTaTyCHOW

Moaenu.

e (OObGecneuvBatb UCTOPU3ALMIO COCTOSIHUIA 3anuncel M XpaHeHUe akTyanbHOW Bepcun Kak

OTaJ10H.

e BecTu Lenouyky Bepcuin (MaXKopHyo 1 MMHOPHYI0) U MpocMaTpuBaTh KOHUrypaLmio oobekTa

npunoXxeHud, a Takke ero 3anmncen Ha Bbl6paHHOI;1 Bepcun.

e YnpaBnATb COCTABOM W3MEHEHWI: p[obaBneHne, W3MeHeHWe, yaaneHue 3anucen,

NCKIMIOYEHWe 3anncen n3 3asBku, nepeHocC 3anncen B OTAOENbHYIO 3a4BKY.

° nOD,D,ep)KVIBaTb 3asaBKN Ha OOWH U HECKOJ1bKO 00BbeKToB I'Ipl/lJ'IO)KGHMVI.

3.22. MporpaMmMHbIN KOMMOHEHT «[leaynnukKauus»

MporpamMMHBIN KOMMAOHEHT «[eaynnukaunsa» COAepXUT MHCTPYMEHTLI, NO3BOSIAOLMNE Bbl-
NMONHATL NOMCK 3anucen-gybnen B 0ogHOM UNun ABYX CrpaBoOYHUKAX, UX aHanua n obpaboTtky oyonu-

PYIOLLMXCA AaHHbIX B 3anncsax No 3apaHee 3agaHHbIM npasuniam u napameTtpam. B Tom uncne:
o Bbibop MeTOOOB CpaBHEHMS 3anuUCeN.
e YkasaHue cpaBHMBaAEMbIX MONEN 3anmncen.

e YCTaHOBKY MapaMeTpoB MexaHu3Ma Aeaynnukaumm, Hanpumep, Noporn Masnon U BbICOKON

BEPOATHOCTU TOrO, YTO 3aMNCKU ABNAOTCA ,D,y6J'II/IKaTaMI/I, n apyrne napameTpbl.

° I'Ionyl-leHme pe3ynbTartoB AeayniMkauum C BO3MOXHOCTbIO NpPOCMOTpa, yAarneHusa

Ayénupyrowmnxca 3anvcen.

3.23. NMporpaMmMHbIN KOMMNOHEHT 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:
o Co3gaHue npaBui NPOBEPKN 3anncen obbekTa NPUNoKeHus.
e 3anyck NpoBEPOK C UCNOSNb30BaHNEM paHee CO34aHHbIX NpaBwusl.

o I/IcnpaBneHme 3Ha4YeHuin Nonen 3anuncm no HaCTPOEHHbLIM MNMpasunam nNpoBepPKN.

3.24. NMporpaMMHbIN KOMNOHEHT PefaKkTop AOKYMEHTOB

[MporpaMMHbLIN KOMNOHEHT «PegakTop OOKYMEHTOB» MO3BOMHAET norib3oBatenam nnat-
dopmbl Hanpsimyto paboTtaTb ¢ 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 nHtepdenca nnatdopmel 1 obecneyvmBaer:
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:

— PeﬂaKTVIpOBaHI/Ie — NO3BOMISIET BHOCUTL JTHOObIE M3MEHEHMS.
- PeLl,eH3I/IDOBaHMe — no3BondeT npeanaratb BHeCeHHble N3MEeHEHUA, 4YTOObI BTOpOI‘;I
nonb3oBaTterib X noareepani U OTKINOHWI.

— [lpocmoTp — NO3BONSET TOMBKO NPOCMAaTPUBaTh (hann U He BHOCUTb N3MEHEHUN.

e 3ameHa BrOXeHuda Ha HOBYIO BEPCUIO TOJIbKO NOCIe CoOXpaHeHusa N3MEHEHUN 1 Bbixoada M3

pefakTopa BCex y4aCTHUKOB pefakTUpOBaHUS.
e BoccTaHoBEHNe BROXEHUSA N3 XpaHunuvLa pegakropa B Te4eHun 24 yacos.

e OtobpaxeHne owmnbkn O ycTapenon Bepcun M HeoBXOAMMOCTU nepesarpyske npu Bxone

CTOPOHHETO Morb30BaTens B PeAakTop B NPOLIECCE COXPaHEHMSI U3MEHEHMWIA.

e Paboty c dpopmatamu: .doc, .docx, .xls, .xIsx, .ppt, .pptx, .pdf (TpocmoTp n aHHOTUPOBaHME).
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3.25. MporpaMMHbIN KOMMOHEHT XpaHuUnuLie BrlOXeHUmn

[MporpamMMHbIN KOMMNOHEHT «XpaHUnuLLe BIIOXeHnn» obecneynBaeT co3gaHune u
HaCTPOWNKY XpaHuMnuwia oamnnos BNOXEHUN CyLLHOCTEN pasHbIX TMNOB. BO3MOXHOCTU NporpamMmm-

HOro KOMNOHEHTA:

e CosgaHue 1 penakTtnpoBaHmne XxpaHuiuiia BITOXXEHUIN C TUNOM:

— ApxuB JOKYMEHTOB — AN XpaHEHUs BIIOXKEHUI CYLLIHOCTM BO BHELLUHEM XpaHuUnuLe
npunoxeHust «bOT. X3 d».

— B[ npunoxeHua — cUCTEMHOE XpaHUnuLe, He 4OCTYNHOE MoNb3oBaTento A Kop-
PEKTUPOBKU €ro CBOWCTB, AN COXPaHEeHUs, yaaneHus, UaMeHeHus CyLLHOCTEN, Xpa-
HALWMXCS B JAHHOM XPaHWUMULLE BOXEHWI;

— ba3sa paHHbix (Large Object) — onsa xpaHeHns o6bekToB BonbLINX pa3mepoB 13 Tab-
nuubl 6a3bl AaHHbIX, CO34aHHON NONb3oBaTeNeM.

— basa gaHHbIx (bytea) — ansa xpaHeHnsa Hebonbwnx 06bekToB (40 8 KB) B KOHKPETHOM
cTonbue Tabnuubl 6a3bl AaHHbIX, CO34aHHOW MNoNb3oBaTENEM.

— ObnayHoe xpaHunuiie S3 — st XpaHeHUs BNOXEHWI Ha yaaneHHoM obnadHom cep-

BeEpe.

¢ 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:

— XpaHeHue BCcex CYLLHOCTEN B OQHOM XpaHuUnuLie.
— XpaHeHue BNOXeHWN CYLLHOCTEN B OQHOM XpaHWUNuLlie C ykasaHWeM WUCKIHYEeHWUn

Ans nonen, BroXeHust KOTOPbIX O0IMKHbI XPaHUTbLCA B APYIroOM XpaHUIULLE.

e [lepeHOC BNOXEHUN U3 OQHOIo XpaHWnuLia B apyroe.

3.26. MporpaMmmMHbIN 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, MapLpyT13aumm n rapaHTMpoOBaHHOW JOCTaBKN COOBLLEHUI B agpec cuctemM-nonyvarenen.

lMporpaMmMHbIA KOMNOHEHT MHTErpaumm B3anMoaencTBUn C APYrMMU MPUNOXKEHNAMU

(«Mogynb nHTerpaumm B®T.MB») obecnevmBaeT BbINOMHEHUE CrieyoLWnX QYHKLNIA:

° yl'lpaBJ'IeHI/IFI nepevyHem noakrto4YeHHbIX I/IH(*)OpMaLI,I/IOHHbIX CUCTem,

115



e BbINonHeHus HaCTp0I7IKVI MapLipyToB B3aUMOOENCTBUA C I/IH(*)OpMaU,I/lOHHbIMVI cnucremMmamm,

ynpaBfeHnss MapLupyTaMmm 1 MOHUTOPUHI COOBLLIEHNN OOMEHa;
e [lpocMOTp 3anpocoB, Hanpasnsembix Rest-npunoxeHnamu;
o  MOHUTOPUHI COOBLLEHUIN ovepenen NOSKITHOYEHHbBIX BPOKEPOB;
e CoxpaHeHune coobLeHnn 1 3anpocoB B 6asy AaHHbIX;

e CoxpaHeHune nHgopmaumm B XXypHane nHdpopmMaunoHHOro obmeHa.

3.27. NMporpaMMHbIN KOMNOHEHT «UcnonHeHue ANUTEnNbHbIX
3apgayv»

npOFpaMMHbIVI KOMMOHEHT «l/IcnonHeHne anuTenbHbIX 3agady npegHasHa4deH ana ynpas-

NEHNA UCNOSNTHEHNEM TakKUMK 3adavyamMu, Kak:
e co3faHue, 3anyck, GopMMpoBaHue cTaTtyca, UCNONHeHVe 3aaay;
e ynpaBfieHune 3agadvammn 13 BHELLUHUX NPUNOXKEHUI;
e ynpaeneHue 3agadamum yepes REST;

e nepenaym coobweHnn B Kafka ¢ uenbto nonydeHma 3agaHui ansa UCNoOnHEHUs padounmm

y3namu u3 ovepeau;

e nepefayvn coobweHni B AMQ c uenbto nonyvyeHns 3agaHuin ansg UcnosnHeHns padounmm

y3namu u3 ovepeau;

e Ons oTobGpaxeHWs MHTEPdENCHbIX (DOPM MPOCMOTPa, PedakTUPOBaHUS U yrpaBeHUs

3agavamu.

B nporpaMmHOM KOMMOHEHTe «McnonHeHne onntenbHbIX 3agayY» Ans peanusaumm OCHOB-
HbIX PyHKUMI ncnonb3yetca Spring Batch — nnatgopma, npegHasHadeHHasa ona naketHon obpa-
00TKM BoNbLWMX 06BEMOB AaHHBIX U HALAEXHOrO BbINOMHEHNUS 3adaHuin. OHa no3BonsdeT peannso-
BaTb PYHKLMM 3anycka pacnpedenéHHbix 3agad, B TOM Yucne yganeHHo. [akeTHbI npouecc UH-
KancynupyeTcs 3agaHueM, KOTOPOe MOXET COCTOSATb M3 HECKOSbKUX 3TarnoB — LLAros, NPOXo4aLLmX

nocrneaoBaTesnibHOCTb YTEHUS, 06paboTKM 1 3anMcn SaHHbIX.

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, nporpamma nogdepxusaet B3aumogenctane ¢ Kaftka n ActiveMQ. Bnok ncnonHexms
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 YnpasrneHue 3agadamu:

— CosgaHue.

— 3anyck.
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— [lony4yeHwne ctatycoB 3agau.
e llcnonHeHne 3agau.
e YnpaBneHue 3agavamu N3 BHELLHUX MPUMOXKEHNNA, NCNOMb3ys KNWMEHT Ha A3bike Kotlin.
e YnpasneHue 3agavamu 13 BHELLUHUX MPUMOXKEHUA, MCNOMb3ys KNWEHT Ha ocHoBe Feign.
e BbInonHeHwe 3agad Ha BblgeneHHOM MUKpOcepBUCe (MUKpocepBUcax).
e YnpaeneHue 3agadamu Yyepe3 REST.

e [lepenava coobuweHn B Kafka ¢ Lenblo nonyyeHns 3agaHui ons UcnonHeHus paboynmm
y3namu n3 odepean.

e [lepegava coobwennn B AMQ c uenbto nonyvyeHnsa 3agaHvui Anst UCNonHeHnsa pabounmm

y3namu u3 ovepeau.

e OtobOpaxeHne uHTepdencHbIXx ¢OpM MNPOCMOTpa, pPeaakTUpPOoBaHUS U yrnpaBrieHus

3afavamu.

3.28. MporpaMMHbIN KOMMOHEHT PeecTp npunoxeHunmn

[MporpamMmMHbI KOMMNOHEHT «PeecTp NnpunoxeHuin» obecnevymBaeT BO3MOXHOCTb CO3aa-
BaTb NPUIMOXEHWS, KOTOPbIE NCNOMb3YOTCA NPY HEOOX0AMMOCTU NEPEKPECTHON PaboThbl MeXay
AaHHbIMU, XPaHALWUMUCA B pasHbIX UCTOUHMKAX AAHHbIX, U 0TOBpaXKaTb CBA3WN MEXAY NPUNOXEHUW-

AMU, MOAYNAMU N UCTOYHUKaMW OaHHbIX. BoamoxxHoCTU nporpaMmMHoOro KOMnoHeHTa:

e Co3pgaHve 1 NoaknioYeHne NPUNoXKeHus.

PabGoTa ¢ gaHHbIMK 13 gpyron 6asbl AaHHbIX.
e PaboTta c gnarpammon NpUnoXeHun.
e MOHUTOPUWHI AOCTYNHOCTM BKITHOYEHHbLIX MPUIOXEHWIA.

e ABTOMaTMYECKas unu pydyHaa npoBepka coedunHEeHUdA C npunoxXeHnem npu coxpaHeHUuu

BHECEHHbIX U3MEHEHMI B HACTPOMKN MPUITOXEHUS.

3.29. MporpaMmMHbIN KOMNOHEHT «Co3naHme n HacTtpomnka UA-
areHToB»

MporpammHbIN KOMMNOHEHT «Co3aaHne n HacTporka MIW-areHToB» NpeaHasHa4vyeH ans co-
3[aHuUSA, HaCTPOMKN U yNpaBneHns yHMBEpPCanbHbIMU UHTENNEKTYanbHbIMW areHTamu, peanmnsyo-
WmMn 06paboTKy OaHHbBIX U BbIMNOSTHEHNE NPUKNaAHbIX 3a4a4 Ha OCHOBE TeXHOMNormm o6paboTkm

€CTECTBEHHOIO A3blka peann3yeT yHnBepcalrbHyo nnaTcpopmy NOCTpOEeHnA areHToB, rage:

e areHT siBnsieTcs 6a3oBoy eanHnLen obpaboTku;
e aHcamMbnb areHToB — CNOCOOOM KOMMO3ULMN CITOXHOW FOTUKU;

e KOHUrypauus onpenensiet nosegeHne 6e3 namMeHeHus koga.
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Takmum obpasom, nobble npuknagHele cueHapun (MA-accucTeHT, aHanm3 JOKYMEHTOB U

AP.) peanusyoTcsl Kak YacTHble CnyYan HacTPOWMKN areHToB 1 aHcaMOGnei.

3.29.1. OcobeHHOCTU peanusauum

MporpaMMHbIi KOMMOHEHT HE COAEPXUT BCTPOEHHbIX B0NbLUMX A3bIKOBbIX MOAENEN, a

NpefoCcTaBnsieT MexaHn3M NOAKMYEHNS BHELLHUX MOAenel (BKoYas open-source peLueHus) ve-

pes3 cuctemy KoHurypaumnoHHbix npodunen no REST API, coBmectumomy ¢ OpenAl.

PekomeHaoBaHHas Gonbluas A3blkoBasi MoAenb Ans yHKUMOHana napcuHra n aHanmaa

dannos — gpt-0ss-120b.

PekoMeHaoBaHHas 6onbluas A3blkoBas Mogenb Ans pyHkumMoHana Mi-accucrenTa:

Qwen3.6-35B-A3B

Qwen3-Next-80B-A3B

3.29.2. ObnacTb NnpMMeHeHus

[MporpamMMHbI KOMMNOHEHT MOXET NPUMEHATLCA B cneayrowmnx obnacrax:
NOCTPOEHNE UHTENNEKTYarbHbIX CEPBUCOB;
aBToMaTtm3aums 06paboTkM TEKCTOBON MHAOPMaLIMK;
aHanms n n3enevyeHne gaHHbIX N3 JOKYMEHTOB;

peann3auna nonb3oBaTesibCKUX cueHapues B3aUMOOENCTBUS.

3.29.3. ApxuTtekTypa

OCHOBHbIE KOMMOHEHTbI APXUTEKTYPbI:

AreHT — peanuayeT KOHKPETHYI dyHKuMo 00paboTkM gaHHbIX M NpeacTaBnsier cobou

KOH(Mrypupyemyto CTpyKTypy, BKIOYAIOLLYIO:

— BonbLuyto A3bIKOBYIO MoAenNb (MOAKMYaEMYHO BHELLHE);

—  CUCTEMHbIV NPOMT (MHCTPYKUUIO BbINONTHEHWS);

— Habop 3aBucumocTen (Moaenu, XpaHunuLla, MHCTPYMEHTbI).
AHcambrb areHToB — Habop areHToB, 0O bEANHEHHbIX ANS BbINONHEHUSA CITOXHOIO CLeHapus
06paboTkn. AHCambrib ABMASETCA MexaHU3MOM peanusaumy NpUKNagHoOn JIOrMKU U umeeT
OYHKUMM:

— pacnpegeneHve ponemn mexagy areHTamu,;

— nocnegosarternbHoe Unv naparnneribHoe BbIMOSIHEHME;

— arpernposaHve pes3yribTaToB.
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o npOCbVIJ'II/I — obecneunBalOT HE3aBUCMMOCTb CUCTEMbI OT KOHKPETHbIX TEXHOMNOMMM wn

obecneynBaloT NOLKMHOYEHNE BHELLIHUX KOMMOHEHTOB:

—  npochunu GonbLINX A3LIKOBLIX MOAENew;
— npodunu mogenen ambeanHros;
— npocunu Mmogenen paHXxXnpoBaHus;

— npocunu xpaHmnuiy (BEKTOPHbIX, rpadoBbIX, anoBbIX).

3.29.4. TexHU4YecKne oCoOEHHOCTU peann3auum
TexHnyeckme ocobeHHOCTH
e MOAYyIbHas apxuUTEKTYpa;
e KOHQUrypauMOHHbIN NOAXOM;
e MacwTabupyemMocTb Yepes aHcaMbnu;
e HEe3aBMCMMOCTb OT NOCTaBLUMKOB MOAENEN;
e nopaepxka open-source 605bLIMX S3bIKOBbIX MOAENEN;

e UHTerpauua c pasnmyHbiMn TUNaMnN XpaHUIALL.

3.29.5. ®yHKUMOHarNbHble BO3MOXHOCTU

lMepeyeHb pyHKUMOHANBLHBIX BO3MOXHOCTEN MPOrpaMMHOro KOMMOHEHTa:

YnpaBneHue areHTaMu, BKNo4vaeT:

— CO3[aHue areHTa;

— pepakTUpoBaHWE KOHUrypaumm;

— yQaneHue areHTa;

—  MPOCMOTP U NOWUCK,;

— BeOEeHUe NCTOPUM U3MEHEHWI;

—  3KCMOpPT KOHUrypauumn.
¢ HacTtpoika noBegeHust areHTa, BKnovaroLas:
— OOwwme napaMeTphbl, TaKNe Kak:

- UMSA KOHUrypaumu,

— KOHTEeKCT NpUMEeHEHNA.

— LWabnoHsbl areHToB. LLlabnoH onpegensieT Tun noBegeHus areHTta. [Nogaepxuearorcs

LabnoHsbI;

— Wh3Bne4yeHune AaHHbIX;,

— cornocTaBleHne 3Ha4YeHWi;
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- Knactepusauus;
—  BbIOOP KMHOYEBLIX NAPAMETPOB;

— Jmnarnorosoe B3auMogencTBue.

- MHTeraLI,VIFI BHELIHNX KOMIMOHEHTOB:

— nogkrnoyeHue 6onbLION 93bIKOBOW MOAENN;

— nopknoyeHue mogenen am6eaanHros;
—  noAKn4yeHne mMoaenen paHXUpoBaHus;

—  HacTpoVika XpaHUNuLL, AaHHbIX.
— MapameTpbl BbINOMHEHUS:

—  ynpaBreHve napannennsMom;
—  HacTporika rnybuHbl noucka;
—  ynpaBneHue Ka4ecTBOM pe3ysibTaToB;

—  MNOBTOpPHbIE NMONbITKM 06paboTKN.
— YnpaBneHne npoMTamMu:

—  MNPOCMOTP CUCTEMHOIO NPOMTa;
—  pepakTMpoBaHue;

— COXpaHEeHne N3MEHEHWU.
e YnpaBneHune aHcambnsmu:

— co3gaHue aHcambns;
— HasHa4yeHue ponen areHTam;

— KOHdMrypaumo B3anMogemncTaus.

3.29.6. KoHdpurypauum, peannsoBaHHble Ha 6a3e KOMMNOHEHTa

MporpamMMHbIN KOMNOHEHT NO3BONAET peann3oBbiBaTh pasnnyHble KoHpurypauuu. MNpu-

Mepbl peanu3auuu:

e AreHT 4nisl KOHCyNbTaLuMn No 6ase 3HaHMIM NpoaykTa, aanee NMN-accmucTeHT.

e AreHT ons peanusaumm napcuHra n aHanuaa dannos, ganee NMNNA®.

3.29.6.1. KoHdurypauusa UN-accucteHTt

NWN-accucTeHT npeaHasHavyeH ans opraHusauumi AnanoroBoro B3anMoaencTems ¢ nonb3o-

BaTernemM 1 BbINOJIHAET C*)yHKLI,VIVIZ

e 0bOpaboTka NoNb30BaTENLCKMX 3aMpPOCOB;

e [eHepauund OTBETOB C UCMNOJIb30OBAHNEM 0OOnNbLION A3bIKOBOW MoAenu;
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e rnybokun nouck wuHcpopmaumm B ©Gase 3HaHWA C NOOOEPXKKOW CEMaHTUYEeCKOro

WHOEKCUPOBAHNS 1 U3BNeYeHNss oparMeHToB 13 60MbLUNX JOKYMEHTOB;
e BblJaya OTBETOB C yKazaHMeM uuTaThl UK CChISTKN Ha AOKYMEHT;
e nogaepxka AnanoroBbIX CECCUMN.
UWN-accucTeHT peannayeTcs Kak:

e OOWH aHcambnb, BKMOYaAWOLWMA OAMH WU HECKONbKO areHToB, YTO MO3BONAeT rMoeKo

MapLUpyTU3MpPOBaTh 3anpochbl K HYXXHOMY 06paboTyMKy JOKYMEHTOB;

e C wabnoHoM AnanoroBoro B3aMMOAEWCTBUS (BO3MOXHOCTb HACTPOWUTb MMYyOWHY U CTUMb

OTBETOB NOA CNeLMdUKy 4OKYMEHTOB);

e C noagkrnryeHnem ©asbl 3HaHWI (BOSMO)KHOCTb 3arpy3Ku CrioXHblX oonbLnx OOKYMEeHTOB be3

noTepu CTPYKTYpbl).

3.29.6.2. KoHdwmrypauusa MMAD

AreHT Oons peanusaumm napcuHra n aHanmsa dganos (NMVNA®) npegHasHayveH n3snedeHns

N aHanu3a CTPYKTYPUPOBAHHbLIX OAHHbIX U3 OKYMEHTOB W BbINMOJTHAET PYHKLUK:
e /3Bne4yeHme gaHHbIX:

— aHanm3 TeKCTOB OOKYMEHTOB, B TOM 4HUClie donbLunx HECTPYKTYPUPOBAHHbLIX OOKY-
MEHTOB;

— BblOeNeHne CTPYKTYPMPOBaAHHbIX 3HAYEHUNA.
e CemaHTU4YeCcKuin Nouck:

— WCMNOoJ1b30OBaHNE BEKTOPHbIX I'Ipe,EI,CTaBJ'IeHI/IIZ;

—  MOWUCK peneBaHTHbIX hparMeHTOB.
e ConocTaBneHne n Hopmanusauus:

— conocTtasJieHne Cco crnpaBoO4YHMKaAMU;

—  yHudMKaumsa gaHHbIX.
e AHanus:

— CpaBHeHMe OaHHbIX MeXay AOKYMEHTaMU,

— BbISIBIIEHNE PACXOXOEHWUN.
e LLlaBnoHHBIN NapCUHT OKYMEHTOB:

- ,uOI'IOJ'IHI/ITeJ'IbHO noggepXmBaeTcda MexaHu3m m3sleyvyeHnda aaHHbIX Ha OCHOBE 3apa-

Hee 3a4aHHbIX WabnoHoB OOKYMEHTOB.
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MNA® peanusoBaH Kak aHcaMbrb areHToB, KaXabl N3 KOTOPbIX BbINOMHSET cneunannan-
POBaHHYI0 OYHKLNIO.

Tunosble ponu areHToB NMNA®:

® 13BIIeYEHME JaHHBbIX;
e COMocTaBlieHNe 3Ha4YeHUN;

e KnacTepusauus;

®  /3BMNEYEeHne KnoYven;,

e BbIOOp KMOYEBLIX NAPaMETPOB.

®PyHKUMOHanNbHbIE BO3MOXXHOCTU MANAD:

e  1CNoJib30BaHNe NpenonpeaenéHHblX CTPYKTYP AOKYMEHTOB;
e 13BMeYeHne AaHHbIX N0 PUKCMPOBAHHLIM NO3ULMSIM, MeTKaM 1 NpaBunam;
e MpPUMEHEHMNE Ccneumann3npoBaHHbIX cLieHapueB 06paboTkM Anst TUMNOBbLIX JOKYMEHTOB.

MopaepxvnBaemMble TUMNbl JOKYMEHTOB Ans WaGroHHOro pacno3HaBaHUs:

e nraTexHoe rnopyyeHuve;
e cYyeT Ha onnary;

e cyeT-hakTypa;

e HaknagHas.

OcobeHHoCcTK nogxoaa:

e obecneunBaet NOBbILLEHHYK TOYHOCTb U3BJ1Ie4eHUA and CtTaH4apTU3NPOBAHHbLIX CbOpM;
e CHWMXaeT 3aBUCUMOCTb OT MHTEepnpeTaunn OonbLLIOW A3bIKOBOW MOAENN.

I'Ipou,ecc BbINMOJIHEHNA COCTOUT U3 3TAlNOB:

e 3arpyska LOKYMEHTOB,;
e BbI6Op KOH(pUrypaumm aHcambns;
e HaCTpoWnka napameTposB;

e 3anyck obpaboTku;

e Ony4YeHne pe3ynbTaToB.

Pe3yn bTaTbl BbINMOJIHEHUA:

e CTPYKTYPUPOBaHHbIE AaHHbIE;
e [aHHble Ans 3arnofHeHus 06 bEKTOB CUCTEMBI;
e aHanuTuyeckas MHdopMauus;

e CpaBHeHWe OaHHbIX, NOJTy4YEeHHbIX N3 JOKYMEHTOB.
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3.30. MporpammHbIn KOMNOHeHT «KoHcurypatop API»

MporpammHbIi kKOMNOHEHT «KoHurypaTtop API» no3sonseTr MaccoBO BbIrpy»aTb 3anucu
13 06BHEKTOB MPUITOXKEHNI (NONBb30BATENBbCKUX UM CUCTEMHBIX). [1porpaMMHBIN KOMMOHEHT ONTU-
MM3MpOBaH Ansl paboTbl ¢ 6oNbLIMMN MacCuBaMKN OaHHbIX (00 HECKOSbKMX MUIITIMOHOB CTPOK) 3a
CYeT MCnosb30BaHNS MOTOKOBOMO peXxuma YTeHUs AaHHbIX. BO3MOXHOCTM NpOrpaMmMHOro KoMmno-

HeHTa:
e [lonyyeHne JSON cxembl 06beKTa NPUNOXKEHWSI.
o [lonyyeHune 3anncen BbldpaHHOro 06bEKTa NPUNOXEHMS:

o  OunbTpauus 3anucen obbekTa NPUNOXKEHNS.
e CopTupoBka 3anucern obbekTa NPUNOXKEHMS.
e HacTporka Bo3BpaLlaeMbIX Nosien B OTBETE.

e [lonyyeHue 3anuncen BIIOXEHHOrO CNMcKa C BKINOYEHHbIM Npn3HakoM OCHOBHOWM.

3.31. Bo3amoxHOCTU UHTepcenca nonb3oBartens

MporpammHbIn KoMnriekc «ba3oBkin cocTaB nnatdopmbly obecrnednBaeT cneayoLlmne

BO3MOXXHOCTU UHTepdenca nonb3oBaTens:

o [JlocTyn K yHKUMSM NPUNOXKEHUIN C NOMOLLIbIO wWeb-knneHTa.
¢ HacTtpoika ans nonb3oBaTtensi NepeyHs AOCTYMHbLIX OObEKTOB U PYyHKLWNA:

— OtobpaxeHne B MEHIO TONbKO NEpeyYHA AOCTYMHbIX NONb3oBaTento OOBLEKTOB U
YHKLUMA, KOHUTYPUPOBAHUE CTPYKTYPbI MEHIO;

— WMuaumeugyanbHas HacTpourka Ans nonb3oBaTtens opmbl OTOBpaKeHUa nepedHen
3anucen B cnpaBoOYHMKaX U CMIUCKaX CUCTEMbI: HACTponKa nepeyHsa otobpaxaemblx
KOMNMOHOK, COPTUPOBKA 3HAYEHUN B KOFIOHKaX;

— WMuaumeugyanobHas BblIbOpka ANg nepeyHen 3anmcen B CpaBOYHMKAX M CiMcKax cu-
CTEMbI: unbTpaLUs 3anmcen Crnmckos,

— Bo3MOXHOCTb cOXpaHeHus 1 NOBTOPHOrO MPUMEHEHUS K CNMCKaM UHANBMAYANbHbIX
NOMNb30BaTENbCKNX HACTPOEK OTOOPaKEeHWs KOMOHOK Cnmncka u napameTpoB unb-
Tpauumn no nonam obbekTa NPUOXKEHUS UMM KONOHKaM hopMbl cnvcka: npodunum
nNbTPOB;

— BO3MOXHOCTb aBTOMaTUYECKOro COXpaHeHUs (UNbLTPOB, CO3[daHHbIX Ha opme
cnmcka Nonb30BaTENbCKUX CNPaBOYHUKOB;

— Bo3MoXHOCTL ckpbiBaTh/OTOOpaxaTtb cBefgeHns «O cucteme» Onsi nonb3oBaTenemn

6e3 ponu agMuMHUCTpaTopa;
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— BO3MOXHOCTb M3MEHSTb HaMEHOBaHNE OpraHn3auun, CKpbiBaTb cBeaeHus o 6ase
AaHHbIX Ansi BCex nornb3oBaTtenen, He obnagatrolwmx npaBaMu agMuUHUCTpaTopa, B

pasgene «O cuctemey;

e BO3MOXHOCTb HacCTpanBaTb AOOMONHUTESIbHbIE KIllOYEeBbIE [OaHHblE U OTO6pa)KaTb nx B

pasgene «O cuctemey.

124



4. OnncaHme pyHKLUMOHANbLHOCTU NPOrpPaMMHOro KoMnJsiekca

«MnaTtdopma BbICOKOHarpyXeHHbIX MUKPOCEPBUCHbIX

NPUIIOXKEeHUN»

MporpammHbI Komnaeke «Maatpopma BbICOKOHArPYKEHHbIX MUMKPOCEPBUCHBIX MPUIOKE-

HUI» BKAKOYaET cnegywouwme nporpaMmmHbie KOMMNOHEHTDbI:

ba3soBble 6MbnNMoTeEKN NpUKNagHon pa3paboTKu.
BesonacHoCTb NpuKNagHoOro NporpamMmmMHoro obecneyeHus.
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-

nsaet cobon Habop GMbnNMoTeYHbIX Moaynen, NPUMEHEHME KOTOPbIX obecneynBaeT ycKkopeHue pas-

pa6OTKVI MUKPOCEPBMNCOB B YaCTWU MMHMUMU3aALUUN Tpyao3aTpaT Ha HanncaHne Koga nporpamMmmHOro

obecne4veHuns n GbICTPOro BbiNycka penn3oB Npoaykta. bubnuorteuHsle mogynu obecnevmsaloT pa-

60Ty 6a30BbIX MexaHW3MOB, KOTOPblE UCMONb3YOTCA B cepBMcax MnatdopMbl, BKIYas (HO He

OrpaHN4MBasAChb):

aBTopusauuio (ynpasneHve ponsiMv u npasamu JocTyna);

paboTy ¢ arperatamu (CyLLHOCTSIMM) NNaTopMbl M UX COrflacoBaHHoOe XpaHeHue B Postgres

n Phoenix HBase;
paboTy ¢ Takumm xpaHunuwamm, kak Picodata SQL n Picodata Radix;
paboTy ¢ coobieHmamm n Tonmkamm Kafka;

mMoAaynu ans pa6OTbI C 3agadamu 6VI3H€CI'IpOU,eCCOBZ YTeHne CcTaTycCa, OOHOBIIEHME AaHHbIX,

BbINofNHeHne komaHa v 1.4. (Camunda);
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o 06paboTKy cobbITUI pasnnyHoOro poga B nnatgopme B yHUpMUNPOBaHHOM BUAE;
® XypHanMpoBaHWe CUCTEMHbIX COBbITUN;
e  MOHWTOPMHI NOBEAEHMS YacTen NnaTgopmbl;

e MexaHu3Mbl NoaaEPKKM N3MEHEHNS NapamMeTpoB KOHGUIypaummn cucteMsl 6e3 nepesanycka

ee moaynem;
e YHUUUMPOBAHHOIO KnMeHTa ansa pabotbl ¢ npoayktom «bPT EHCU»;

e TexXHoJiorm4yeckme mMoayrnn n Krnaccbl ansa TmnoBoOro nocTtpoeHnsa cepBucoB NporpaMmmMmHOro

Komnnekca «lnatdopma BbICOKOHArPY>XEHHbIX MUKPOCEPBUCHBIX NMPUIOXKEHUI.

Bubnunoteka nossonsieT abcrparvpoBaTtb npouecc pas3paboTkm NPUKNagHOro nporpamm-
HOro obecneYveHmnst OT CNOXHOCTEN HU3KOYPOBHEBOM HacTporkn gRPC, ynpaBneHus TpaH3akuusimu,
©anaHCUpOBKM Harpysku, MeTagaHHbIX CEPBUCOB M MHTErpaumm C BHELLHUMK CEpBUCaMK (PEECTpbl,
Kawwn, odvepenmn). ObecneunBaeT craHgapTusauunio, 6e3onacHOCTL M HaAEXHOCTb KOMMYHMKaLMM
MeX4y MUKpOCepBMCaMM B paMKax CUCTEMbI B LLEFTOM.

OcHoBHble yHKUMOHArbHbIE BMOKM:

e bnok nopamepxkn paboTbl ¢ 6Gasamm paaHHbIX  PostgreSQL u  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 b PostgreSQL, a yacTtb B obwem knactepe Phoenix
HBase).

e bnok nogpepxkn noctpoeHnsa gRPC-cepBucoB (cepBepHas W 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 ckopoctu 3anpocos (Rate Limiting) Ha yposHe
cepsepa.
e WHTerpaumsi ¢ cepBucom noble-registry-service gnsa OMHaMMYecKOro noucka agpecos

CEepBU1COB.
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e WuTterpauusa c cuctemon MDM (BPT EHCIW) yepes gRPC. briok npegHasHayeH anst paboThbl

CO cnpaBoYHMKaMu (KraccudpukaTopammn) 1 NnoaaepKMBaeT:

o6wwune aHHoTauumn ans pasmeTtkn DTO (ykasaHne MMeHn cnpaBOYHMKA U UMEH MNOren
8 MDM);

HacTpaMBaeMOe KeLMpoOBaHME;

aBToMaTtumyeckoe npeobpasosaHne Tunos mexgy MDM n gRPC BapunaHTamu;
NCTOPMYHOCTL JaHHbIX (3anpockl HA ONpedeneHHyo aaty);

BO3MOXXHOCTb BbINOSIHEHMST 3aNPOCOB K HECKONbKMM pa3HbIM CNpaBOYHMKAM 3a O4MH

pas.

e bnok 6anaHcupoBkn n DNS obecneuvBaer:

kacToMHbIn NameResolver ans kawmnpoBaHusa n oobHoeneHns DNS 3anuceli;

noaaepxky nonutuk 6anaHcnposkm (round_robin, pick_first).

e bnok o6|_|_|,ero KrnneHTta ans pa60TbI C TpaH3aKkunamMu obecne4ymBaer:

OTKpbITUE/3aKpbITUEe TpaH3akumn (RC/RR ypoBHM nsonaumn);

GrOKMPOBKN CTPOK N NaKeTHbIE onepaumy,;

OXunaaHue 3aBepLUEeHNs TpaH3aKUmi;

nony4eHme cHUMKOB (snapshots);

K3LWMpOBaHWE CTaTycOB TPaH3aKUUW AN CHWKEHUS Harpysku Ha cepsuc transact-

mananger.

e MexaH13mbl AMHAMUYECKOro OGHOBNEHMS KOHUrypaLumn 6e3 nepesanycka CepBUCOB.

o KnueHT ana nogaepxkm pabothl ¢ Picodata Radix ¢ nogaoepxkon paboTbl KnacTePHOro

pexunma u WwapampoBaHHbIX KOHGUIypawumn.

e bnok aBTOMatn4eckon reHepaumm koga anga sanuaauum DTO Ha ocHoBe aHHOTaLUMN.

e bnok obuero knueHTa gns paboTbl ¢ 3anpocamu aBTopu3auum (pabota ¢ authz-server).

e brnok nHterpauun Camunda BPM c apyrumun cepsucamm, cuctemamm odepegen (Kafka) um

OU3HEC-NOMMKON C LEenbl CO3[4aHus eduMHOro M Nerko noadepXusaemblii Habopa

WHCTPYMEHTOB 4118 pa3paboTku cepBucoB Ha 6asze Camunda, KOTOpPbIN:

obecneumBaet ynpowieHHoe B3anmogencteme ¢ Camunda REST API;
obecneynBaeT B3aumogencTaue ¢ External Tasks: ynpasneHune nynom noTokos, nog-
AepXKka ANHaMUYEeCKOro peryrnupoBaHns KonvyecTBa 3afdad B odepeau Ha OCHOBe
BpeMeHu nx obpaboTkn, ynpasneHue ctpaTerusamMmm rpynnupoBKU 3aAad, Hanudme 3a-
LWMTbI OT NMOBTOPHOrO BbIMONIHEHUSA 3aday B cnyvae c60eB, BO3MOXHOCTb BblHOCA
XpaHeHUA cTaTyca BO BHELLHUN CEPBUC;

obecneynBaeT acMHXpoHHoe B3ammogencTteue (Command/Event);
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— npepgocTtaBndaeT kactoMHble REST APl anga ynpaeneHus npoueccamu u 3agadamu
BHe ctaHgapTtHoro APl Camunda;

—  VHTEerpupyeT CKBO3HYIO TPacCUPOBKY B KOHTEKCT npoueccoB Camunda.

e MexaHu3m eguHOro LEHTPanu3oBaHHOrO yrnpasBreHus U nepegayn BakHoOW MHdopMaumn
(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 u ynpaBrneHust 4OCTYNOM Ha OCHOBE OKpYXeHusi (cpeabl pa3paboTku u
TECTMPOBaHMS, a TakKe MPOAYKTUBHbIE cpeabl) ANS 3awuTbl OT OLIMOGOK HaCTPOMKM

TeCTUpoBaHuA U oTnaakun.

e bnok aBTomatuanpoBaHHon obpaboTkmn Dead Letter Queue (DLQ) B Kafka-apxutektype —
nepexeaTymk COOBLLEHNA, C BO3MOXHOCTbIO COXpaHEHNs coobLeHun B 6a3y gaHHbIX Ans
nocnegyowero aHanusa u BO3MOXHOCTbIO WX pPy4yHOM 0O6paboTkM (McnpaBneHus u

NMOBTOPHOW OTMNpPaBKW):

— npunoxeHue cnywaet ykasaHHble DLQ-Tonukn B Kafka;

— kaxpgoe coobuieHune, nonaswee B DLQ, npeobpasyetca B 06bekT DeadLetter n co-
XpaHseTca B 6a3y gaHHbIx PostgreSQL;

— COXpaHSAeTCH He TOMbKO TENO COOOLLEHMS, HO U MeTafaHHble (3arofoBKK, KNkoY, od-
ceTbl, owmnbkn, JSON-npeacrasneHme), 4To NO3BONAET TOYHO BOCNPOU3BECTUN CUTY-
aumio;

— npepgocTtasneH REST API ansa npocmoTpa 1 ynpasneHus ctaTycoM 3anucen.

4.2. TporpaMMHbIN KOMNOHEHT «be3onacHOCTbL NpPUKNagHoro
nporpamMMHoOro obecne4yeHusa»

lMporpamMmMHbIN KOMNOHEHT «Be3onacHOCTb MpUKNagHOro 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 npoTtokona SCIM (nonyyeHuve
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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-cepBuC oauth2proxy;
e 0asa gaHHbIX Picodata SQL.
[MporpamMmMHbIN KOMNOHEHT o6ecneynBaeT peanusaumio criegyowmx KnoYeBbiX BO3MOXHO-
cTen:
e BbinonHeHve asTopu3aumm ABAC/RBAC pgnsa BbinonHeHust ©usHec-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 mmerowmxcs nonb3oBaTenax cuctemol o1 ECUA (BHewHue
nonob3osatenu) u SCIM-cuctem (B criydyae BHYTPEHHUX Nofnb3oBatenen nnatgopmsl). B B
XPaHATCA noriydyaemble OT BblEYNOMSAHYTbIX CUCTEM CBEAEHMS O MOMb30BaTensax U ux

rpynnax.

4.2.1. CepsBuc authz-server

Cepsuc authz-server npeacraensaet cobon LeHTpanusoBaHHbIi gRPC-cepsuc, obecneum-
BalOLWUN yHUMLUMPOBAHHOE yNpaBrneHue nonb3oBaTensiMy, ponsmu, rpynnaMmm 1 NpoBepky npas
AocTyna K pecypcam Ha ocHoe mogenen RBAC, ABAC 1 nx rubpugHbix kombuHaumin. CepBuc nH-
TerpupyeTcsa ¢ ApyrmmMmn 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 nHpopmauunen o nonb3oBaTensx:

— Mony4yeHne NoSIHOM MHopMauumn O nonb3oBaTesie no naeHTUunKaTopy nonb3osBa-
Tens;
— nony4veHue nHdopmauum o nonb3oBaterne ¢ nepevyHeM NPUCBOEHHbIX ponen;

— KelwmpoBaHWe 3anpocoB K MHhopmMaumm o nonb3oBartensx (6es 3anpoca k B);
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— noaaepkka NakeTHOW BbIrpy3kM Anst hOPMUPOBAHNS BUTPUH AaHHbIX;

—  ACUHXPOHHOE OBGHOBMNEHNE JaHHbIX NOSb30BaATENS B K3LLEe (CUMHXPOHM3aUmMs C UCTOY-
HUKOM);

— Bblbopka nonb3oBaTenen No MMeHn rpynnbl (ponn);

— Bblbopka nonb3oBaTenen No TeppMTOpranbHOMY NogpasgeneHuio;

— BblOOpKa nonb3oBaTenen No opraHM3auMoHHOMY NOAPaA3LAENEHNIO;

— nopaepxka coctaBHblx unbTpos no N0, email, TenedoHy, UHH, CHUJIC, OKTIO,

HOMEpY COTPYAHWKA, CTaTyCy, TUMY y4acTHUKa U ApyruM aTpubyTtam.
YnpaBneHve ponsamu 1 rpynnamu:

— noryveHue cnmcka posien, HasHauYeHHbIX NONb30BaTENI;
— nony4exue ponu no ID nnn nvenu;

— npoBepKa CyLeCTBOBaHUA rpynmbl (POiv) No UMEHMW.

Mpoeepka npaB goctyna RBAC (ucnonbsyetca Casbin), Role-Based Access Control —
npoBepKa 4OCTyna K pecypcy Nno crneayoLwmm napameTpam:

—  MAeHTudUKaTOp Nonb3oBaTens;

— 3anpawvBaemblii OOBHEKT;

— obnacTb;

— [EencTBue;

—  [AONOJHUTENbHbIE NPOU3BOJIbHbIE MOSTUTUKN.
MpoBepka npas goctyna ABAC (ncnonb3yetcsa Casbin), Attribute-Based Access Control:

— NpoBepKa AocTyna K npon3BOJibHOMY 06'I:>eKTy Ha OCHOBe ero anVI6yTOB n anl/I6y-
TOB MOJ1b30BaTeEs4;
— MaccoBas npoBepKa Aoctyna K MHOXeCTBY 0ObEKTOB B OJHOM BbI30OBE;

— onepaumy MaccoBOW NPOBEPKU:

- npoBepka MHoXecTBa RBAC-3anpocos B ogHoM gRPC-BbI3oBe (onTrMmnsaums
AN BbICOKOHArpy>XeHHbIX CueHapueB);

- MaccoBasi ABAC-npoBepka gngd COTeH OObEKTOB;

— MpoBepKa A0CTyna K MHOXECTBY PeCcypCcoB — yKazaHHOMY MHOXeCTBY OObek-

TOB.
XpaHeHue gaHHbIx B Picodata SQL.
Mpepoctaenenne metpuk Prometheus (pabota c B, pa6ota ¢ API).

Ayaut poctyna (copmupoBaHue coobuieHun B ykasaHHbi Tonuk Kafka ¢ oTkasamu 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 obpabotku 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 peanpeKTLI NoNb3oBaTenen Nocne ycnewwHomn ayteHTdunkaumuuy,

Banuaunpy4a ueneson URL nepen nepeHanpasneHnem.

CepBVIC ABNAeTCA MHTerpauyMoOHHbIM 3BEHOM MeXay BHELUHEen CUCTEMOM ayTeHTVI(*)I/IKaLI,VIVI

(ECWA) n cepaucom asTopmsaunmn authz-server, obecneunsas crnegyowmne BO3MOXKHOCTU:

e [lpoBepeHne gekoanpoBaHus JWT-TOKEH OT BHellHen cuctembl (Hanpumep, ECUA) ans

n3BJie4HeHna n d)OpMVIpOBaHI/lFI cneyrowmx CTpyKTypmpoBaHHbIX AaHHbIX!

— nonb3osaTtenb (huandeckoe nuuo);
— OpraHusaums nonb3oBartend;

— rpynnbl 6e3onacHOCT Nosfb3oBaTernsi.

e CoxpaHeHne nony4veHHbix n3 JWT-TokeHa cBeaeHu B 6a3y aaHHbix Picodata SQL (gns

nocrneayrowero ncrnosjib3oBaHna cepsnMcomMm asTopusaunm authz-server).

e Banupauna URL, Ha koTopbin Mnonb3oBaTenb AOMKEH OblTb MNepeHanpaBneH nocne

ayTeHTI/I(bVIKaLl,I/IVI, C Lenblo NpoBEPKN NETMTUMHOCTU BbINOJTHAEMOro nepeHanpaBiieHnA.

e [lpepoctaeneHue 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 ynpaeneHus naeHtudukaumen n goctynom (IAM) B COOTBETCTBMM CO CTaH4ApPTOM
SCIM, nossongaoLwmi nony4atb CBeAEHMS O NONb30BaTENSAX OpraHmM3aumm n nx ponsax, npeobpasys
NX B CTPYKTYPUPOBaHHbIE JaHHble AN15 coXpaHeHus B 6a3dy AaHHbIX (Picodata SQL) anga nocnegyto-

Liero ncnonb3oBaHUda B CUCTEME.

CepBuc aBNAETCH MHTErNPAUMOHHBLIM 3BEHOM MeXay BHYTPEHHEN CUMCTEMOMN ayTeHTudmka-
unn (no npotokony SCIM, KOTOpLIN UCNONb3yeTCA B pamKax MHTerpauumm ¢ npogykramm Avanpost,
B yacTHocTu ¢ Avanpost IDM) n ceperucom aBTopusaumm authz-server, obecneumsasi cnegyoLume

BO3MOXHOCTU:
e (OOHOBREHME cBeAEHUI O Nonb3oBaTensx ¢ ncnonb3osaHnem SCIM API:

— nonb3oBaTenu: co3gaHue, YtTeHe, obHoBneHne, yaanenune none3osartenen (CRUD);
— rpynnbl: ynpaeneHue rpynnamu 6e3onacHoctu (ponamu);
— narty-onepaummn: YacTu4yHoe 0BHOBMEHME NONb30BaTENbCKNX OAHHbIX;

— unbTpaums: nopaepxka SCIM-cunbTpoB (Hanpumep, userName eq «usernamey).

° MHTeraLI,VIFI M BO3MOXHOCTU paCLUNPEHNA:
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— noaaepXka [OOMNONHUTENbHbIX aTpUOYTOB: opraHM3auusi, noapasfeneHve, OOorK-
HOCTb, KoObl;
— AMHamuyeckasi reHepauuns CXeMbl Ansi UICMONb30BaHUS HA CTOPOHE MCTOYHUKA Yepes

npotokon SCIM.
e [lopgaepxka nHterpaumm ¢ MDM-cuctemon (6®T EHCW) ana paboTbl co cnpaBOYHUKaMM:

— nonyyYeHue AaHHbIX 06 opraHuM3aumsix, TeppUTopuanbHblX NoApasaeneHunsix, OoMmK-
HOCTAX;

— KewunpoBaHune cnpaBO4YHUKOB OJ1A YMEeHbLUeHUA Harpy3km Ha MDM-CVICTeMy.

e CoxpaHeHune nony4veHHblx 3 SCIM-npoTokona ceefgeHun B 6a3y aaHHbIx Picodata SQL (gns

nocneayoLero UCnonb3oBaHUs CepBCcOM aBTopusauun 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
ayTeHTUMUKALUMN U OCTanbHbIMU MOAYMSAMU CUCTEMBI, NO3BOMSAS NOMb30BaTEN 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 ayTeHTMdUKALNOHHON cookie.

o [lepeHanpaBrneHne nomnb3oBaTens Ha npoBavgepa ayteHTudukauum OAuth2/0IDC ans

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 unu 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 AOKYMEHTOOOO0pOoTa, OTKa30yCTOMYMBOCTb 3a CYET BGanaHCMpOBKM pa-
00Thl KpynTorpadmyecknx cpeacTs, ynpaensas nogknodaemoimn cpeacteamm ViPNet PKI Service
(C BO3MOXHOCTBIO BbICTPOM MHTErpaunmn anbTepHATUBHbBIX NOCTABLUUKOB KpUNTOrpauyeckmnx pe-
LeHnn). JTo nossonsieT BHeapuTb nognucaHme/nposepky IALUM (CMS/WSS/XML) n BO3MOXHOCTb

paboTbl C WMdpoOBaHNEM JOKYMEHTOB.

[MporpamMMHbIN KOMMOHEHT peanu3yeT BO3MOXHOCTb MCMOSIb30BaHUS MOAKNIOYaEMbIX Cep-
TUULNPOBAHHBIX KpunTorpadnuyeckmx cpeacTs AN BbIMOMTHEHUSA pasnnyHbIX onepauun (Ha Teky-
wwun momeHT nogaepxmBaetcs ViPNet PKI Service ot komnanHun MHGOTEKC) ¢ npegocTaBieHnem
yHudpmumnposaHHoro gRPC-API gpyrnm KomnoHeHTam nporpaMmmMHOro komnnekca «lNnardgpopma Bbl-

COKOHarpy>XeHHbIX MUKPOCEPBUCHBIX NPUNOXKEHNIA.
B coctaB nporpamMMHOro 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 ak3emnnapoB ViPNet PKI Service. B B[l xpaHATCA HaAcTpoOWKu 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 ncnonbayetcsa octanbHbIMU KOMMNOHEHTaMM Mpo-

rpaMMHOro komnnekca «lnatdopma BbICOKOHArPY>XEHHbIX MUKPOCEPBUCHBIX MPUITOXEHUIA,
Cepsuc cert-manager obecneumBaet cnegyowme QyHKUNOHANbHbIE BO3MOXHOCTH:
o [IpepoctaeneHne gRPC-API ons BbINONHEHNS KpunTorpaduyecknx onepawmin.

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 KOHEYHbLIX (hannos,

— NPOn3BOJIbHbIX OBOUYHbLIX OaHHbIX, NnepedaBaeMbiX OT APYrnx MOD,yJ'IGVI CUCTEMDI.

e  WHTerpaumnsa c BOT. X3 (aneKkTpOHHbLIN apXxvB OKYMEHTOB), 8 UMEHHO 3arpy3ka 1 Bbirpy3ka

dannos ang:

— noanucaHus aNekTPOHHOW NOANUCHLIO AN NocreayoLWen oTAa4n CMEXHbIM CUCTe-
mMam;

— NpOBEPKMN 3NEKTPOHHON NoanucK ainos, Nony4yaemMbix U3BHE CUCTEMbI;

— pacwndpoBbiBaHMA daiinos, Nnony4aembiX U3BHE CUCTEMBbI;

—  3almndpoBbIBaHMSA AN Nocrneaylwen oTaauym CMeXHbIM cucTemam.

e Peanusauusa 6anaHcupoBkn Harpyskn mexay Heckonbkummn cepsepamm ViPNet PKI Service
C MOLAEPKKOW MOBTOPHbLIX MOMbLITOK BbIMNOMHEHNS 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 «lMoTokoBas obpaboTka gaHHbIX» NO3BONSAET BbICTPO 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.

MporpamMMHLIN KOMMOHEHT obecneymMBaeT BO3MOXHOCTb 3anycka MU ynpaBreHns XU3HEeH-
HbIM LMKNOM OTAenbHbIX 3agady npeobpasoBaHus gaHHbIX ana Apache Flink gna 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 OTCNeXWBaHUE COOBLITUI >XWU3HEHHOrO LMKIA Kaxkoow

3agadn Apache Flink.

e [penocTaBnser YHUULMPOBAHHbIE cnocobbl paboTbl co creayowmmm

NCTOYHNKaMW/LENsaMn gaHHbIX:

— Postgres;

— Phoenix HBase;

— OpenSearch;

— gRPC-cepBuchl cuctembl (ons yHudpuuymnpoaHHoro APl paboTel ¢ AaHHbIMKM, pa3pa-

6oTtaHHoro B NMnaTtdopme).

° 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. NMpoekT no3sondeTt ncnonb3oBate HBase kak MCTOYHMK OaHHbIX

(source) 1 kak NpMeMHUK AaHHbIX (Sink) B kKOHBerepax 06paboTkm gaHHbIX Flink.
OCHOBHblE BO3MOXXHOCTW:

e 3anucbk AaHHbIX (Sink): nossonsieT 3anucbiBaTb faHHble K3 Flink-notokoB B HBase.
Mognepxmeaetr OGydepusauunto (batching) Ans  NoBbIWEHUA NPOU3BOAUTENBHOCTH,

ncnone3ys BufferedMutator ot HBase.

o UYTeHume gaHHbIX (Source): No3BoNsET YnTaTh AaHHble M3 HBase kak gnsa nakeTHbIX, Tak n

[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 KoHcUrypaumsa: nogaepKka nonb3oBaTeNbCKNUX MeTadaHHbIX (Bpems XusHm 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 BO3MOXHOCTH:
e 3anucbk gaHHbIX (Sink): 3anuck gaHHbIX B B[] ¢ nogaepxkon 6ydepmsaumm, rpynnmpoBKU No

naketam (batching), atomapHbix TpaH3akuun (XA) ons obecneyeHus cemaHTukn Exactly-

Once.

o UYteHme pgaHHbIX (Source): uTeHne gaHHbIX M3 BLl ¢ noggepxkon napannenbHOro YTeHus
(splitting no gnanasoHam, BPEMEHHbLIM OKHaM), pasnu4yHbIX pexmnmoB goctaBku (At-Least-

Once, Exactly-Once).
o [logoepxka cunbTpa pushdown (ycnosmus 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.
OcCHOBHbIE BO3MOXHOCTU U OYHKLMMK:
e [lnHamunyeckasi reHepaums UMeH UHOEKCOB:

— nopaepkka CTaTU4yecknx MMeH MHAEKCoB (Hanpumep, my_index);

— noadepXka AMHaMUYECKMX MMEH Ha OCHOBE nonen faHHblXx (Hanpumep,
users_{user_id});

— noagepkka AMHaMUYecKnx MMeH Ha OCHOBE BPEMEHHbLIX METOK C (oOpMaTUPOBaAHNEM
(Hanpumep, data_{log_ts|yyyy-MM-dd}), 4To no3sonseTr aBToMaTUYECKN CO3LaBaTb

WHAEKChl No Aarte.
e [apaHTum goctasku (Delivery Guarantees):

— NONE: HeT rapaHTui, AaHHble MOTYT BbITb NOTEPSHbLI NPY CHOAX;
— AT_LEAST _ONCE: gaHHble rapaHTMpOBaHHO AOCTaBNsAOTCS XOTS Obl OguH pas
(oxngaloT NoATBEPXKAEHMS HA YEKMOUHTE);

— noaaepxka KoHdurypauum sink.delivery-guarantee.

e Ontmnmusaums 3anucu (Bulk Processing):
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— Bydepusauma onepaummn nepeq OTNPaBKoW B KnacTep.

— KOHdurypaumsi pasmepa 6ydepa: sink.bulk-flush.max-actions (makc. konmn4ecTBo
onepaumni B Oydepe), sink.bulk-flush.max-size (makc. pasmep 6ydepa B MB),
sink.bulk-flush.interval (MHTepBan aBTomaTuyeckoro copoca bydepa).

— Backoff Policy (nonutnka noBTOPHbLIX NOMbITOK):

- nopaepxka 3KCMOHEeHUManbHON (EXPONENTIAL) " MOCTOSIHHOM
(CONSTANT) 3agepKn npy NOBTOPHbIX NOMbITKAX;
— HacTpoyvka KonmyecTBa NOBTOPHbIX MonbiTok (sink.bulk-flush.backoff.max-

retries) n HayanbHom 3agepxkm (sink.bulk-flush.backoff.delay).

4.4.4. Cepsuc flink-admin-service

Cepsuc flink-admin-service npeacrtaBnsieT cobol cepBuUc, NpeaHa3HavYeHHbIN Anst aAMUHK-
CcTpupoBaHus u ynpaeneHuns Flink-sagaHnamu, cxemamu gaHHbix (Read-Views u npoekumsmn) u
knactepamun Flink. CepBuc npegoctasnseT UHCTPYMEHTbI A5l aBTOMaTU3auumn XNM3HEHHOro LmKnia
NOTOKOBOM 00paboTKM AaHHbIX, Banugauum cxem, yrnpasneHnss BEpCUsMM M MOHUTOPUHIa COCTOSA-
HUN.

OCHOBHbIE BO3MOXHOCTU 1 OYHKLNN:

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 HOBOW.

e Vcnonb3oBaHune Krnactepos Flink: OnHamm4yeckoe ynpasreHue Krnactepamu
(oobaenenuelynanenue), nogaoepxka pexmmoB YARN un Standalone, aBTOMaTtuyeckoe

onpegeneHve aktyalnbHOro Krnacrtepa gns MO,EI,yJ'IeIZ.

o CoxpaHeHue cocTosiHMA (Savepoints): aBTomMaTUdeckoe co3daHue U ynpaBneHue

savepoint'amu g5 BO3MOXHOCTU BOCCTaHOBEHMSA 3a4aHuWMN.

¢ Kcnonb3oBaHue ElasticSearch: aBTomatnyeckoe 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 pxkoba — uMTaTb NOTOK ChipblX COBbITMI (raw events) n3 Kafka, otcne-
XMBaTb XXU3HEHHbIN LMK TpaH3aKuui (Hayano, M3aMeHeHusi, KOMMUT UK OTKaT) U Ha BbiXOAe Bblaa-
BaTb rapaHTUPOBAHHO YyNopsiA0YEHHbIE CODbITUS O CYLLHOCTAX U COObITUSIX TONMBKO MNOCHe TOro, Kak

TpaH3akums OygeT okoHYaTenbHO nogreepxaeHa (committed).
KntoueBble BO3MOXHOCTU 1 KOHLEMNLNN:
o OtcnexuBaHne TpaH3akumi (Transactional Awareness):

— cnywaert Tonuk iw-raw, kyga noctynatT cobbitusa: TX STARTED, ENTITY (13meHe-
Hus cywHocTten), EVENT (cobbitusa), TX_COMMITED, TX_ABORTED;

— rpynnupyeT uameHeHus no txld (naeHTudukaTopy TpaH3akuum);

— oXuaaeT okoH4yaTenbHoro curHana (TxCommit unu TxAbort) nepeq Tem, kak npony-

CTUTb UBMEHEHNS Aanblue No KOHBenepy.
e [noGanbHasa coptupoBka n Watermarks:

— wucnonb3yeT mexaHnam Sorter n RealTimeAdjuster ona obecneyeHnsa rmobanbHOro
nopsigka cobbITU (3TO KPUTMYHO ANS CUCTEM, rae Nopsaok 06paboTkm cobbITuii BNn-
s1leT Ha COCTosIHME, Hanpumep, obpaboTka cobbiTun Nonb3oBaTeENA UM U3MEHEHME
CyLLHOCTEW;

— Mcnonb3yeT «norndeckoe Bpemsi» (sequence |ID TpaH3akunn) n KOPPEKTUPYET «pe-
anbHoe Bpemsy (timestamp) ons npegoTepalleHns 4easiIoKkoB U obecrneyeHns MOHo-

TOHHOCTW.
o [loggepxka cywHocTten n Broadcast:

— [OWHaMMUYecKn nosiydaeT CNUCOK M3BeCTHbIX cywHocten (Pojo) u3 Noble Registry
Service (yepe3 gRPC);

— wucnonb3yeT CommitBroadcaster ons paccbifnikvu NocneaHnX M3BECTHbIX COCTOSIHWUIA
BCEM CYLLHOCTAM, YTOObI 06ecneunTs KOPPEKTHYIO 06paboTKy «0No3gaBLUMX» COObI-
TUA NN cobbITUA ONA CYLWHOCTEN, KoTopble eLle He 6binn obpaboTaHbl (Hanpumep,

npu pebanaHce napTuumi).

o PaspeneHne notokoB gaHHbIx (Outputs): nuweT pesynbTaThl B HECKONbKO TonmkoB Kafka B

3aBMCUMOCTM OT TUNa cobbITUs 1 HaCTpOEK:

— Entities (iw-entity-*): n1ameHeHne KOHKpeTHbIX cyliHocTen (EntityChange);

— Events (iw-events-*): HTerpaumoHHble cobbitusa (Event);

— IW Committed (iw-commited): 3an1ucb BCEX M3MEHEHUIN TpaH3aKUMn nocrne KoMmmuTa.
— W Aborted (iw-aborted): cobbiTus1, CBA3aHHbIE C OTKATOM TpaH3akumn (TxAbort);

— IW Error (iw-error): onosgaswumne coobuieHuns (Late messages), npyweawme nocne

3aBepLUeHNst TpaH3akuum (oWnBKM Norukn).

e State Backend n Checkpointing:
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— wucnonb3yeT RocksDB gns xpaHeHusi COCTOAHUA (MannUHT TPaH3aKUUN, CHETUMKM,
nocrnegHne KOMMUTbI);
— YeKnOWHTbl JenakTcd pa3 B MUHYTY, MHKPEMEHTAlbHbIE, C COXPaHEHNeM Mnpu OT-

MeHe.
e MeTpukn n MOHUTOPWUHT:

— cobupaet meTpukmn Yepes Dropwizard metrics: KonM4ecTBO MO3AHUX 3anucen, pas-
Mep TpaH3aKuuni, BpeMs ncnpaeneHns Bpemenn (watermark lag), konmyecteo owu-
OOK 1 OTKaTOB;

— MEeTpUKKM arpernpytotcd no tuny Pojo, cepeucy n mogynto (6narogapst NO4KITHOYEHUIO

K noble-registry-service.

4.5. [lporpaMMHbIW KOMNOHEHT «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 ynpaBneHust TpaH3akumsiMm B pacnpeaeneHHon MUKPOCEPBUCHON ap-
XuTekType, obecneudnsasa nHnuyumposanune, commit/rollback TpaHsakumi, 6N10KMPOBKM CTPOK, OBHa-

pYy)XeHve B3anMOBOKMPOBOK M ANUTENbHOE XpaHEHNE UCTOPUM TpaH3aKLUMi B apXuBe.

MporpammHbIn koMnoHeHT CYPB[] npeactaensetr cobon nonHOYHKUMOHANBbHLIN MEHe-
AXep pacnpenenéHHblX TpaH3akumin ¢ NoaaepKKon GrIOKMPOBOK, NAEMNOTEHTHOCTU, OBHapYXeHus
B3aMMOOMOKMPOBOK, MOCTPOEHHbIA Ha FlOrMKke KOHEYHOro aBTomarta YrnpaBfieHUA COCTOAHUSMU
TPaH3aKUM1 1 LUMPOKMMWN BO3MOXHOCTAMU MOHUTOPUHIA U KOHApUrypaumm ¢ npegoctaBneHnem yHu-

dpuymnposaHHoro gRPC-API gpyrum dyHKUMOHaNbHbIM 6510KaM 1 KOMMOHEHTaMMW.

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:

—  WHMUMaUMs HOBOW TpaH3aKumm (Ha4vano, reHepauns ngeHtudpumkaTopa u nocnegosa-
TENbHOCTN);
— nogTeepxaeHue TpaH3akuum (commit);

— oTkaT TpaH3akuuu (rollback).
e bnoknpoBka CTpOK:

— Bblga4a 6J'IOKI/IpOBOK Ha CTPOKU Ta6J'II/1Ll,;

— npoBepka n ocBoboxgeHne 6noKNpOBOK.
o OOGHapyxeHune B3anmobriokmpook (deadlockor), ocHoBaHHOE Ha:

— NOCTpOEeHnn rpaq)a OXnaaHum un anropmntmMme rnouncka LmnknoB 6]'IOKI/1pOBOK;

— npepocTaBneHny NHopmaummn o 6NOKUPYHOLLMX TPaH3aKLMsIX.
e KOHeuHbIn aBTOMAT A5 XKM3HEHHOIO LMKNa TpaH3aKUWiM:

— co3gaHne/o6HOBNEHWE BEPCUM CTPOK,;
— noaTBepXOeHWe n OTKarT;
— BpeMsi OXuaaHusi 3aBepLUeHnst TpaH3akuum (TamayT) onst ycTpaHeHuss npobnem ¢

N306bITOYHO ONnTeNbHbIMU TPaH3aKUNAMW.
° ﬂop,p,ep>KKa XpaHunuu, AaHHbIX O TPaH3aKUNAX N 6J'IOKI/IpOBKaXZ

— onepaTuBHble (TEKyLUME JaHHbIe):
— Picodata Tarantool gnsa Bcex akTUBHbIX U HEAABHO 3aKPbIThIX TPaH3aKUWN;
— Picodata Tarantool ons Bcex oTKpbITbIX 6NTOKMPOBOK;

— apxuBHble (MCTOPUYECKME OAHHbIE):

- Postgres ons Bcex 3akpbITbIX TPaH3aKUUIN, CO30aHHbIX HA NPOTSHXKEHUM paboTbl
cucTeMbl Ha rnyouHy 6-10 mecsues;
- HBase gnsa Bcex 3akpbiTbIX TpaH3aKuumn, co3gaHHbIX Korga-nmbo Ha npoTsxke-

HWUK BCcen paboTbl CUCTEMBI.

45.1. CepsBuc transact-manager

Transact-manager npeacrasnseTt coboun cepsuc, NpefHa3HavYeHHbIN Ans npeaocTaBneHns
gRPC-API, obecneunBaowmmn BO3IMOXHOCTb YyNpaBrieHNsa TpaH3aKLMsaMK, KOTOPble UCMOoSb3yoTCA
ocTarnbHbIMW MOAYNAMKU cucTeMbl. PeanuayeT pacnpegeneHHyio Mogenb ynpasneHns TpaH3akum-
amu, obecneyvmBas M3onsaumnIo AaHHbIX, OBHapyxeHVe 1 paspelleHne B3anmobrokMpoBOK, a TaKkke

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 U30MSUMN TPaH3aKLMUM;

— TanmayTa ornepauuu;
e commitTx: ycnewHoe 3aBepLUeHNe TpaH3aKLUMn C YKa3aHMEM 3aBepLIaeMon TpaH3aKuuu;
e abortTx: oTKaT ykazaHHOM TpaH3aKLMM C NOAOEPKKON YKadaHNA NPUYNHbEI OTMEHDI;

e acquireRowVersionLock: 3anpoc Ha nonyveHMe OrOKMPOBOK YKa3aHHbIX BEPCUN CTPOK

(kmoyeBon mexaHmam MVCC) c ykasaHuem:

— Tuna 6rnoKMpyemMon CyLHOCTH;
—  CCbIJIKM Ha BepCuIO Br1OKMPYEMON CYLLHOCTM;

— Tuna GrNOKMPOBKY;

o getTxStatus: npoBepka craTtyca TpaH3akuuMm (C nNogaepKkon paboTbl C 3aBEpPLUEHHBIMU

TpaH3akumsamn ns apxueHon bJ);
o waitForTx: oxxvgaHvne 3aBepLueHns pyron yKkasaHHOW TpaH3aKL MK,

[ns oBecneyeHmns xpaHeHNs UMEIOLLMXCA TpaH3akuui transact-manager ncnonb3yeT pac-

npeaeneHHbln WapanpoBaHHbii knactep Picodata Tarantool, xpaHAwmnn ceegeHunst 0 TpaH3akuusix.

,D,J'IFI obecneyeHnst BbICOKON npon3BoaAnNTENIbHOCTU 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: pernctpaumsi HOBO BEPCUN CTPOKM.

— createRowVersionLock: cozgaHne 6r10kMpoBKM Ha BEPCUIO CTPOKN.
— waitForRowVersionLock: oxungaHne ocBoboxxaeHns 6rnoKNpoBKu.
— finishTx: yganeHne 6nokMpoBOK Nocrne 3aBepLleHns TpaH3aKLmu.

— checkForDeadlock: aHanus rpaca oxngaHusa onsi noucka B3anMoo610KMpOBOK.

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 coboun cepsuc, NpegHa3Ha4YeHHbIN 4N 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 oGecneunsaeT cregytoLne yHKUMOHANbHbIE 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 [lpepoctaeneHne 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 3aadva cepBuca — apxmBaumsa AaHHbIX U3 onepaTUBHONO
xpaHunuuwa Picodata B «ropsumii» 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 TpaH3aKuMA W3 ONEpaTUBHOINO XpaHUNUWA: CepBMC MOJflydaeT ChMCOoK
3aBepLUEHHbIX TpaH3akumi 13 onepatmeHoro xpaHunuwa (Picodata Tarantool) u coxpaHsaeT
NX B «ropsvnin» apxmB 3akpbiTbiX TpaH3akumi (PostgreSQL) ans obecneveHmns LenocTHOCTH

" 6bICTpOFO OO0CTyna K MeTaaHHbIM faxe And 3aKpbITbIX TpaH3aKL|,I/II7I.

e ApxuMBauusi TpaH3aKUMA W3  «TOPSAYEro» XpaHwnuwia: CepBUC MNofnydaeT  ChMCOK
3aBepLlleHHbIX TpaH3akumi u3 ropsdero xpanunuwa (PostgreSQL) u coxpaHseT ux 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 ybeantbes, 4TO apxmBaumsi NpoLLia yCnewHo u

AaHHble HE NoBpeXaeHbl.

e YnpasneHune napTuumsamn: aBTomaTmdeckoe cosgaHne HoBbix naptuumn B PostgreSQL ans
Tabnuuy, XpaHeHuMs CcBedeHMM O TpaH3akumsax ana  obecrnedeHns  ONTMManbHOWM

npomssoantTenbHocTn PostgreSQL n ynpolueHnsa onepaums obcnyxmnsaHns 6asbl JaHHbIX.
OcobeHHOCTM peanusaumm:

e ABTOMaTM4eckn obecrneumsaeT PopMUpPOBaHME KItOYa XpaHeHUss Takum obpasom, 4YTobbl
obecneunTb paBHOMEPHYIO 3arpy3ky BCex cepBepoB knactepa HBase, yto nossonset

obecneunTb paBHOMEpPHOE pacnpeneneHue 3anucei no permnoHam 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-
NEHHON TPaH3aKUMOHHOCTK, obecneuvnBarowmii obHapyXeHNe N KOPPEKTHOE OocBODOXAeHNe Opo-

LLEHHbIX BJTOKMPOBKMN.

Cepsuc lock-scheduler obecneumBaeT cnegyowime pyHKLUNOHaNbHbIE BO3MOXHOCTU B Ya-

CcTn paboTbl C GIIOKMPOBKAMU U TPaH3aKLUUAMMU:

e [loMck wn cHATHE 6]'IOKI/1pOBOK, KOTOpble OKa3alimCb 6p0LIJeHHbIMVI. OCBO60)K,D,eHllle

6J'IOKVIpOBKVI B TaKOM Cliydae nponcxoguT nocrie ncre4eHmnda yCtaHoBl1EHHOro BpeMeHMN.

o Habop meTtpuk Prometheus (pabota c B[l, pabota c API).

4.6. TMporpamMMHbIN KOMNOHEHT «LUrno3 ana copoHTeHaa»

lMporpammHbIN KOMMOHEHT «LUnto3 ana dpoHTeHaa» npegocTtasngeT eanHeln APl ons knu-
E€HTCKMX MPUIOXEHUI, YTO ynpoLlaeT MHTEerpaumo n yckopsieT paspabotky UI/UX, ckpbiBas cnox-
HOCTb YCTpOMCTBa 60MbLIOro KONN4YecTBa rpynn pasnnyHbiX CEPBMCOB, 06beanHAS BCe Noa obLwmum
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 DYHKLMOHAMNBHBIMY GrioKamMMm.
LLnto3 ans dopoHTeHAa peanuayeTcs B BUAE Cneayowmx CoOCTaBMAoWMX:

e cepsuc graphqgl-mesh, kotopein npeacrasnset cobon nonHodyHKUMoHanbHblM GraphQL-
Mesh cpelimBOpK, CNOCOOHLIN 06bEeANHATE AaHHble U3 pasnU4YHbIX UCTOYHUKOB (gRPC,
Apache Flink, Opensearch) B eguHbin GraphQL-nHTepdenc ¢ BO3MOXHOCTbIO

ANHAaMNYECKOW reHepaumnm CXembl.
KriroueBble 0COOEHHOCTU:

e MopaynbHOCTb — Kaxabll aganTep MCTOYMHMKOB [aHHbIX peanu3oBaH Kak OTAerbHbIi

PYHKUMOHAMNbHbIM 60K ¢ COBCTBEHHBIMU KOH(PUrypaumsamm.

e AcuHXpOHHOCTb — Bce fetchepbl paboTaldT B aCMHXPOHHOM pexume, YTO No3BonseT

ahbdekTnBHO 0bpabaTbiBaTb MHOXECTBO 3anNpOCOB OOHOBPEMEHHO.

e Pacwupsiemoctb cxembl — 4Yepe3d extenders MoOxHO [O06GaBUTb MNPOU3BOSIbHbLIE

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 npeacTtaBnsieT cobow peanu3aumito MeHegxepa 3agad

KOHEeYHOro nonb3oBaTend, KOTOprVI no3BONIAET BbIMOJTHUTbL:

— Peructpauuio HoBbIX 3a4au.

— [Mony4yeHune cnucka akTMBHbIX 3agay.

— OGHoOBNEHME COCTOSIHMS CYLLIECTBYHOLLMX 3aday.
— [My6nukaumio pesynbTaToB BbINOSIHEHMS.

— [Mony4yeHune pesynbTtaTta Ansa 3agad (rotoBo/B 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
npespalLiaeT Habop MuKpocepBucos, obulatowwmxes Yepes gRPC, B yaobHoe GraphQL-npeacrae-
NeHne ¢ NOAAEPKKOM aCUHXPOHHBIX Onepaumi, TpaH3akuMi 1 UHAMUYECKOTO PaCLUMPEHUS CXEMBI.
CepBusi 6epeT Ha cebd cnoxxHyo paboTy No ManmnuHry TUMOB, YyNPaBIEHNIO KOHTEKCTOM TPaH3aKLui

N NHTerpaunm ¢ 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 HIKENeXallmx YacTer 3a NPOCTbIM U NOHSTHLIM CNOCO60M KOMMYHU-
Kauuu, YYUTbIBAKOLLMM BECb 06beM 0GbeKTHOM Moaenu 1 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

aganTtepax goctyna K koHkpeTHbIM gRPC-cepsucam:

— CKaHMpYeT NakeTbl Ha HanM4mne KNnaccoB, OTMEYEHHbIX cneuunanbHOM aHHoTauneNn;

— UM3BreKaeT MeTaflaHHble O TMMnax 3arnpocoB U OTBETOB;

— CTPOWT KapTy CBSA3aHHbIX TUMOB, ONPEAENss BNOXeHHble coobeHns Protobuf;

— obpabaTtbiBaeT 06epTkm Protobuf, npeBpawasa nx B cootsBetcTBytowme GraphQL-

TUMNbI.

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 HUXKECTOSILLUMX CEepBUCOB ANs obecrneyeHusi CornacoBaHHOCTU

OaHHbIX (TpaH3aKU,I/IVI, 6J'IOKVIpOBKa CTPOK, YpOBHMU I/I30J'IF|L|,I/IVI)Z
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— nepegaet n dopMuUpyeT TpaHCMpyeMble KOHTEKCTbI CUCTEMBI.

— nony4aeTt 13 cepBuca noble-registry-service cBegeHMs 0 CYLLHOCTSAX CUCTEMBI.

— noagepXuBaeT 3anpocbl HA aCUHXPOHHOE BbIMOSTHEHNE CIOXHOW onepauun ¢ BO3-
BpaToOM MAeHTUMMKaTOPOM onepauun.

— obecneymBaeT NOBTOPbI NPV BO3HWUKHOBEHMM OLUMOOK MOSyYeHUss OTBETOB OT OT-
AerbHbIX CEPBUCOB.

— npoBepsdeT nNpasa focTyna Ha ypoBHe nonen GraphQL.

— peanusyeT unterpauuio ¢ MDM-cuctemon (BOT EHCW):

- o0becneumBas pacwmnpenunsa Tunos GraphQL ceegeHusimm ns HCU;
- noadepXvBas aBToMaTtudeckoe npeobpasoBaHue CTPYKTyp AaHHbix HCU B

cTpykTypbl GraphQL.

— peanusyeT MHTerpauuio ¢ nogcucTteMon BUTPUH OaHHbIX (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 JaHHbIX 6€3 py4HOro usMeHeHns koga — noa-

CTpanBaeTCA aBToMaTU4eCKN K nponcxogdainMm N3MeHEHNAM.

— peanusyeT MofTHOCTbI aCUHXPOHHYH 06paboTKy BCcex 3anpocoB Anst MUHMMU3auum
noTpebnsieMblX peCypCoB.

— npepoctaenseT Habop meTpuk Prometheus (pabota ¢ B, pabota c API).

4.6.2. CepsBuc ui-task-manager

Ui-task-manager npegcraesnsaet cobon cepBucC, NpegHasHayeHHbI ang paboThbl ¢ 3aja-

YaMKn KOHEYHOro nosfib3oBaTernid, a UMeHHO ANA permctpauunmn, otcnexnsaHna n ynpaBiieHnAa pe3ynb-

TaTaMy BbINONMTHEHUA aCUHXPOHHbIX 3a4au, obecneunBas ans KIIMEHTOB cnepywlulee:

PerncTtpaumnto HoBblE 3agau.

OnpawwvBaHue cTatyca 3agaym ¢ BO3MOXHOCTbIO oxuganus (poll).
O6HoBMeHNe Nporpecca BbINOSIHEHNS 3a4a4n.

CoxpaHeHue pesynbTaTa BbIMONHEHUS 3a4a4M.

MonyyeHune cnucka 3agay No pasnUyYHbIM KPUTEPUSIM.

Cepsuc ui-task-manager pabotaeTt ¢ 6a3on gaHHbix Picodata SQL gna coxpaHeHus cee-

AEHUN 06 aKTUBHbIX K 3aBepLlleHHbIX 3aaadvax nosib3oBaTernA.
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3apaya nonb3oBaTernsi NO3BonseT XpaHUTb crneagywuie ceeaeHnA:

—  YHukanbHbI naeHTUUKaTop 3agaym BHyTPU CUCTEMBI.

— Twn BHeLWLHeN 3a4a4n Unu cUCTeMbl, AN KOTOPOW BbINOMNHAETCS paboTa.

— WpeHTndmkatop 3agaym Bo BHELLHEN CUCTEME.

—  WpeHTndukaTop nonb3oBaTens, MHULMMPOBAaBLLEro 3agadvy.

— Tekywunn ctaTyc 3agayn.

— Bpema cosgaHus 3agaun.

— Bpewmsa nocnegHero o6HoBRNEHMA cTaTyca unu nporpecca.

—  TeKkywuin nporpecc BbIMNOMHEHWS 3a4a4m (CTPOKa, ONMCbIBatOLLas NPOLEHT Unn aTan).

— PesynbTrar BbINOMHEHMSA 3aga4n (eCcnv 3agada 3aBepLUeHa).

Takke npegoctaBnseT Habop meTpuk Prometheus (pabota ¢ B[], paboTta ¢ 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 MMBKOCTb M MacliTabupyemocTb, NpPeaoCTaBnss rOTOBbIA PEecTp CEepBUCOB,

arperatoB AaHHbIX, UX MeTaJaHHbIX U 3aBMCUMOCTEN Mexay HMMn.

MporpammHbI KOMNOHEHT «CBop MHdopMauMM 0 cepBucax» NpeacTtaenseT cobon cpea-
cTBO obecneyeHnss B3auMoCBA3N pasnuyHbIX Moayren nnatgopmbl, padboTarLwmx B paMmkax MUKpPO-
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 XPaHEHUSs1), CTPYKTYPY arperatoB, a Takke UHCTPYMEHTbI A5 NOMYyYEHUS UH-
dopmauun o gRPC-cepBurcax. 3T0 NO3BONASET APYrMM NPOrpaMMHbIM KOMNOHEHTAM ANHAMUYECKN
y3HaBaTb JOCTYMHbIE CEPBUCHI, NX CBA3M U 3aBMCMMOCTM 6e3 cTaTu4ecKkon KoHUrypauum.

MporpamMmmHLIN KOMNOHEHT 0becneyvmBaeT peanuaaumnio cregytowmx KnoyeBbiX BO3MOXHO-

cTen:
e MeTagaHHble CepBUCOB:

— O6wasg nidopmaums.
— BHyTpeHHun/BHewHNn gRPC-3HAMNOWHT.
—  WHpopmaumnsa o MOHUTOPMHIOBOM 3HAMOUHTE.

— CTpykTypa arperaTos.

e 3aBUCUMOCTHU:
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— [pyrue cepBucol (4OCTYyMHbIE NO yHUdUUMpoBaHHOMY API).
—  XpaHunuuwia gaHHbIX.

— CTopoHHWEe cepBUCHI (C MPOU3BONbHLIM, 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
XpaHUNULLEM 1 NpegHasHavYeHHbIN 4118 perncTpaumm pasnmyHbIX NPOrpamMMHbIX KOMMOHEHTOB (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, Bepcuu, 3aBUCMMOCTH).
o OTcnexuBaTb COCTOSIHNE OOCTYMNHOCTU CEPBUCOB (MOHUTOPWHT).

e XpaHuTb ManmuMHMM Mexay pasnuyHbiMuM crosimu  abcetpakuumn (DTO, POJO, Proto,
GraphQL).

e [lpepoctaBnsatb API (4epe3 gRPC) ans novcka cepencoB, 3aBUCUMOCTEN N CYLLHOCTEN.

Ha ocHoBe 6a30BoW hyHKLMOHANbHOCTN NPeaoCTaBnseT B CUCTEMY MOHUTOPUHIA OHSAaNH-

rpad CBsi3ei YacTen CUCTEMBI.

[N MOHUTOPUHra COGCTBEHHOrO COCTOSIHMA NpeaocTaBnsaeT Habop meTpuk Prometheus

(pabota c B[], paboTta c API).

,D.aHHbIe 006 MMewLWKMXcs 3aBUCMMOCTAX U B3aUMOCBA3NAX XPaHATCA B ©ase gaHHbIX

Postgres:
o OOwasa nHdopmMaums o cepBucax:

— GasoBasi MHbopMaLusi 0 cepBuce (UMS, BEPCUS, UMS MPUNIOXKEHMS, UMS DYHKLMO-
HanbHOro Moaynsi, TpaHCcNMTepaums Moayns);

— KOpHeBas Tabnuua MeTadaHHbIX CepBUCa, CBSA3bIBaoLLAs OCHOBHYH MH(OPMaLUIO C
TOYKaMu 4OCTyna 1 3aBUCUMOCTSIMM.

e Touku goctyna (Endpoints):

— wnHpopmauma o gRPC endpoint (BHYyTpeHHWI 1 BHELWHWI agpeca, cnucok gRPC-cep-
BMCOB, peannayembix CEpBepoM);
— wnHpopmauma o HTTP endpoint gna moHuTopuHra (LeneBown agpec, ctatyc AoCTyn-

HOCTHW).
e CyLlHOCTM gaHHbIX (arperaTbl U CTPYKTYpbI):

— cnucok cywHocten-arperatoB (POJO), 3apernctpmpoBaHHbIX B CEPBUCE;
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— ckansipHble nong cywHoctu (ums, Tun, uma nona 8 POJO n B1);

— MexcepBucHble BHelwwHKne knoun (FK), onpeaensiowme cBa3mM Mexay CyLHOCTAMU;

— KOHTeKCTbl coxpaHeHusi cywHoctn (URL B, cxema, Tabnuua);

— CTPYKTYpbl arperatoB (ONpeaensitoT XXU3HEHHbIN LMKIT, KOPHEBYHO CYLLHOCTb, CYLL-
HOCTb MCTOPUWN CHEMLLOTOB, MHAEKCALMIO);

—  CYLWHOCTW BHYTPMU CTPYKTYypbl (KOPHEBASA, CHEMLUOT);

—  WHAEKCbl ANsi BNOXEHHbIX CYLIHOCTEMN;

—  BHELUHWE KNYM BHYTPU CTPYKTYpbI;

— MeTajaHHble CBS3er Mexady CYLLHOCTAMM (BXOASIME U UCXOASLUME CCbINKW, TUMbI
CCbIJTOK, CCbISIKA Ha Tabnuupbl CBA3EN);

—  wnHdopMaumsa o Tabnmuax cBs3en (MHOro-Ko-MHOMMMm).
e MannmHrn n conocTaBneHnst TUMNOB: CBA3EN Mexady Tunamu gaHHbix pasHbix crnoeB (DTO,

POJO, Proto, GraphQL):

— conocTtaBneHnne DTO-knaccos n POJO-knaccos;
— conocTtaBneHue Proto-knaccos n DTO-knaccos;
— conoctaeneHne GraphQL-tunos n Proto-TmnoB (C ykasaHMeM MCTOYHMKa 3anpoca

request_source).
e 3aBMCMMOCTU CEPBUCOB (MHOPMALMS O TOM, OT Yero 3aBUCUT CEPBUC):

—  3aBMCMMOCTU OT APYrnX NPUKNaaHbIX CEPBUCOB;
—  3aBMCMMOCTU OT 6a3 AaHHbIX/XpaHUNULL, OaHHbIX;
— 1nn xpanunuwa (Kafka, PostgreSQL, Phoenix n 1.4.), agpec;

— [on. AaHHble (Hanpumep, cnucok Tonukos ana Kafka);
o MHdopmauusa o CTOpoOHHUX cepBucax (MMs, agpec);
e 3aBMCMMOCTU OT CTOPOHHNX CEPBUICOB.

Takke npegoctaensieT Habop meTpuk Prometheus (pabota ¢ B[l, pabota c API).

4.8. TporpaMMHbIN KOMMNOHEHT «le4yaTHble dopMbI»

MporpamMmmHbIN KOMMOHEHT «[leyaTHble hopMbl» NO3BONAET BbLICTPO COo3haBaTh NeYaTHbIE
AOKYMEHTbI pa3HbIX TUMOB, rAPaHTUPOBAaTb MX OPUANYECKYIO LIEeNOCTHOCTL 1 obecneynBaTb SONTO-
BpemeHHoe xpaHeHue B BOT. X3 (3neKTpOHHbIN apXxvB AOKYyMEHTOB) 6e3 JOMONHUTENbHBIX BI1O-

XeHuI B opaboTKy, T.K. TpebyeTcs BbiAensiTb BpEMS TONbKO Ha NPOEKTMPOBaHME LWabroHOB hopMm.

MporpaMMHbIi KOMIOHEHT peanuayeT BO3MOXHOCTb MCMOMNb30BaHUS MOAKMHYaeMbIX Lab-
NOHOB NeyvaTHbIX POpM A1 HECKONBbKMX BCTPOEHHbIX MEXaHU3MOB (DOPMUPOBAHWSI, YTO NO3BONSIET

BbIOpaTh KOHKPETHbIN MHCTPYMEHT A5l Hanbornee KOPPEKTHOro hopmMmMpoBaHus nevaTHon opmbl
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KaK C TOYKWU 3pEeHUA UTOroBoro snga, Tak U C TOHKM 3peHNA BOMPOCOB NPOU3BOAUTEINIbHOCTUN O1A

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 npeactaBnsetr cobon cepBUC, NpegHasHadYeHHbId Ofs reHepauuu

JSON-AgoKkyMeHTOB (nevaTHbIX OpM) Ha OCHOBE AaHHbIX, nony4veHHbIX GraphQL-Mesh, n wabno-

HoB Velocity.

OcHOBHbIE (hYHKLIMOHAmNbHbIE 3a4a4uM cepBuca:

Mpw nocTynneHnn HOBOro BXOASALLEro 3anpoca ¢ nomoLbio Groovy-ckpunta u wabnoHa
Velocity copmupyeT uTOroBbin json-cpavn, BbinonHAA 3anpockl B GraphQL-Mesh u

BO3BpaLlaa no roroBHOCTU OTBET.

lMocTtosHHO oTcnexuBaeT mameHeHus B B[] PostgreSQL Ha npeamer Hanuyuus HOBbIX
Groovy-ckpyntoB 1 Velocity-lwabnoHoB ans nogoepXkM OHMamH MNOAKMHOYEHUS] 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
neyatHbix popm (Printed Forms) B oopmate PDF ¢ ucnonb3oBaHnem 6mubnumotekn 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,vno OaHHbIX B UTOrOBbLIN PDF-D,OKyMeHT.

e [locToAAHHO oTcnexuBaeT nameHeHus B bl PostgreSQL Ha npegMeT Hannumsa HOBbIX CXEM

(XSD) 1 wabnoHoB (XSLT) ona noaaepkkm OHNamH NOAKIHYEHNS HOBbIX BO3MOXHOCTEWN.

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 nevaTtHolX popM: co3gaHne OOKYMEHTOB pasfinyHbIX hopmMaToB
(PDF, XLSX, XML, HTML) Ha ocHoBe wabnoHos (Jasper, WeasyPrint, Apache FOP).

e Pabota c BPT. X3 (3NeKTPOHHbIN apXmB AOKYMEHTOB) AN 3arpy3Ku/BbIrpy3kun hannos B/m3

apxuea.
KntoueBble BO3MOXHOCTU U apXUTeEKTypa:

e OcCHOBHble PyHKLUN:

reHepaums JOKYMEHTOB: CO34aHne nevatHbIX oOpM U3 AaHHbIX;

— ncnonb3oBaHMe MHOXECTBEHHbIX hopmaTtoB BbiBoga: nopaepxka PDF, DOCX,
XLSX, XML;

— noadepXka pasnuyHbIX MICTOYHUKOB AaHHbIX: paboTa ¢ AaHHbIMKU B hopmaTtax JSON
n XML, skntoyas TpaHccopmaumio JSON B XML;

— pabota c BOT. X3/ (aneKTpOHHbIN apxmnB JOKYMEHTOB): 3arpy3ka AaHHbIX U3 apxmBa
(yepes DaClient/S3), coxpaHeHue pe3ynbTaToB, paboTa ¢ MeTagaHHbIMU;

— 00paboTka aneKTpOoHHbIX NoAnMcen: NnapcunHr n sanvaauus XML-noanucen, nsene-

YyeHue UHdopmMaunn n3 cepTUPUKaTOoB;

— Banuagaums gaHHbIX: NPOBepKa BXOAHbIX AAaHHbIX N0 XSD-cxemam.

e [IBWXKKM 06pabOTKN: NPOEKT NOAAEPKMBAET HECKONBKO CTpaTernin reHepauun, BbiIorpaeMbIx

AOANHaMUYECKN:
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Apache Velocity: ans reHepaunm oopmatoB DOCX, XLSX — wabnoH pacnakoBbiBa-
€Tcs, AaHHble noacTaensaTcsa Yepes Velocity, 3atem apxusunpyetcst 06paTHO;
JasperReports: gna PDF — 3anpoc oTnpaBnseTcsa B oTaenbHbIn cepauc fo-printing-
jasper;

Format Album (XSLT + WeasyPrint): gns PDF — ncnoneayet XSLT-npeobpasoBaHus
(nopgoepxka ctpatermn Xalan n Saxon-HE), sannpauuto XML no XSD, 3aTeM KOH-
Beptaunto HTML B PDF yepes cepsuc WeasyPrint;

Apache FOP (4epes BHewHun cepsuc fo-printing-apache-fop): anstepHaTUBHLIN
ABWXOK ans reHepauun PDF;

HTML Handler: npamas koHBepTauuna HTML B PDF 4yepes WeasyPrint.

¢ YnpasneHue wabnoHamu:

LWabnoHbl xpaHaTcs B 6a3e gaHHbIX (PostgreSQL);
nogaepxka Bblbopa wabnoHa no Bepcum (ByVersion), no pate akTyanbHOCTU
(ByDate) nnun nony4yeHue nocnegHen (Latest);

aBTOMaTMyeckoe onpegeneHne Tuna obpabdotymka Ha ocHoBe NS dhanna.

o [lpepocTtaeneHue 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-

lownn BHelwHun cepeuc WeasyPrint ons peHgepvHra.

OcHoBHble (*)yHKLI,I/IOHaJ'IbeIe 3agavn cepsuca:

o  ®dopmupoBaHuMe hopM Mo BXOASALLEMY 3aNpocCy:

npvem 3anpocoB ¢ AaHHbiMK (B popmaTte JSON nnmn XML);

BbIGOp cooTBETCTBYHOLWMX WabnoHos (XSLT anga tpaHcdopmaumm n XSD ana Banu-
nauun);

TpaHcdopmaums gaHHbix B HTML;

3anpoc Ha reHepauuto PDF-cann k cepsucy fo-printing-weasyprint ¢ BosaspaTom no-
nyyYeHHOro gpanna, Kak pesynbTaTa(nogaepxusaetcsa obpaboTka cboes B weasyprint

C KOH(pUrypmpyemom ctpaTernent NoBTOPHbIX MOMbITOK).

e [locTofHHOE oTcnexuBaHve nameHeHu B B[] PostgreSQL Ha npegmeTt Hanuuus 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 cobown cepsuc, NpegHa3HayYeHHbIN AN peanusaumm

MHTEerpaunmm nporpaMmmMHOro KOMMNOHEHTa «[NevaTHble (bOprI» C opyrmMmmy nporpamMmmMHbIMA KOMIMO-

HeHTamu ¢ npegoctaesneHnem gRPC-API, cogepxallmii BO3MOXHOCTb reHepauumn nevyaTHbIX (opM.

OcHoBHble hyHKUMOHarbHbLIE BO3MOXHOCTU cepBuca fo-printing-grpc-client:

Mprvem 3anpocoB Ha reHepauuto nevatHblx oopm (MNP) N3 BHELLIHUX CUCTEM.
Otnpaeka 3Tux 3anpocoB B Kafka onst acMHxpoHHon o6paboTku.
lMpepoctaBneHne BO3MOXHOCTU OTCNEXNBAHUA cTaTyca 3aday reHepauumu.

Moooepkka yBeaoOMIeHMn 0 ctaTyce paboT (Ans oTnpaBku COOGLLEHWUIA NONb30BaTENSAM 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 npeactaBnsieT cobow cepBuC, NpeAHa3HavYeHHbIN 415 reHepauum neyat-

Hbix doopm (PDF, HTML, Excel, Word n gp.) Ha ocHoBe LabnoHoB JasperReports.

OcHoBHble (*)yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTU cepBuUca.

"eHepauusa oTyeToB No wabnoHam JasperReports (nogaepxmsaet popmatsl: PDF, HTML,
XLSX, XML, DOCX).

Komnunsauusa n 3anonHenme wabnoHoB gaHHbiMK n3 JSON mnnn XML.
PaboTta c luabnoHamu:

— 3arpyska WwabnoHoB 13 6a3bl AaHHbIX PostgreSQL;
— noajdep)kka BEPCUOHMPOBAHMS LLIAOMNOHOB;

— Bblbop WwabnoHa no Bepcun, Aate unu NosnyyYeHne nocrnegHen Bepcun.
PaboTta ¢ anektpoHHon nognuckio (ALM):

— aBTomatuyeckoe fobasneHue nHdopmauum ob 3NeKTPOHHOM NOAMMUCH Ha OTYETHI,
— o0bpaboTka cepTucumkaTos, BNnagenbLeB, CPOKOB AENCTBUS;

— BCTaBKa AetanuampoBaHHOWN nHpopmMaummn 06 3l B UTOrOBbIN OKYMEHT.
Pabota c PostgreSQL ansa xpaHeHus wabnoHoB..

Mpepoctaenenne metpuk Prometheus (pabota ¢ 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 [IpepoctaeneHne REST API, nossonstoLLee NpUHUMAaTL 3anpoCOB Ha reHepaLmio 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 LEeHTParbHbIM ynpaBns-
tOLLIMM Y31I0M, KOTOPbIN NPUHMMAET 3anpochl Ha reHepauuio AOKYMEHTOB M3 Pa3finyHbIX NCTOYHUKOB
(Kafka, gRPC), ynpaBngeT >XM3HEHHbIM LIMKNOM 3aga4 opMMpoBaHus nedaTHblx opm, peanmsyeT
cucTeMy npuopuTesaumm n pasbueHns nNo He3aBMCUMbIM NOTOKaM (POPMMPOBaHMA U B3auMoaen-

CTBYET C BHELLUHUMU cucTeMamu (apxuBbl, 6a3bl 4aHHbIX, K3LL).
OcHoBHbIe 3agaym cepBuca:

e YnpaBneHue npoLeccoM reHepauusi neyatHbix popM: co3gaHne OOKYMEHTOB pasfnyHbIX
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: guHaMmmyeckoe ynpaeneHne ovyepeabto 3agad Ha ocHose ctpaterun (FIFO,
Strict Priority, Weighted) n BHewHNX akTopoB (pa3nu4yHble cTpaTernm Bblibopa

npuopuTeTa).

o  WuTerpaums c BOT. X3 (aneKTPOHHbIN apX1B JOKYMEHTOB): COXpPaHEeHWe CreHepMpOBaHHbIX

AOKYMEHTOB M 3arpyska MCXogHbIxX AaHHbIX (XML).

Cepsuc nogaepxmBaet GopMMPOBaHME HE3ABUCUMbIX KOHBENEPOB (hopmMupoBaHus ne-
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 O4e-

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 NU3MEHEHUNY

MporpaMMHbI KOMMOHEHT «AyaUT AOCTYNa K AaHHbIM U UICTOPUSA N3MEHEHWIN» NPEeACTaB-
nset cobon Habop cpeacTB obecneveHns OUKCMPOBAHUSA NCTOPUN N3MEHEHNI 0OBHEKTOB CUCTEMBI,

AOna KOTOpbIX TpGGyGTCFI BECTU XypHall BHOCUMbIX KOHEYHbIMW NOJ1b30BaTEIAMU NMPaBOK.

I'IporpaMMHbuZ KOMMOHEHT «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 U3MEHEHWI B 3HAYEHNSIX aTPpUOYTOB HEOOXOANMBIX CYLLHOCTEN.

o [lpepoctaeneHne gRPC-API gna oTobpaeHusi CBeQeHMA O BHECEHHbIX B OOBEKTbI

CUCTEMbI USMEHEHMI N5 NCMONb30BaHNSA B Apyrmx moaynax CuctemMsbl.

o (OOpaboTka HaKOMMEHHbIX OaHHbIX MO UCTOPUN U3MEHEHMI OOBEKTOB CUCTEMbBI U OENCTBUN

nonb3oBaTenemn.

4.9.1. CepsBuc entity-audit-service

Entity-audit-service npegcrtaenseT cobon cepBuC, NpegHasHa4YeHHbIN A4S npuemMa noTtoka
N3MEHEHWI B 3HAYEHMAX aTPMOYTOB PasnnyHbIX 06 bEKTO, ANS KOTOPbIX NOAKIM0YEHA (DYHKLUMOHAmb-
HOCTb OTMNpaBku cobbiTu 06 nameHeHusx. OH OENCTBYET Kak LIeHTpann3oBaHHasa ayant-0asa gax-

HbIX.

Cepsuc entity-audit-service obecneunBaet crneayoLime PyHKUMOHANbHbIE BO3MOXHOCTM B
YyacTu paboTbl C NPMEMOM M XpaHEHWEeM BHOCUMbIX B OOBEKTbI CUCTEMbI M3MEHEHMI (CO3daHue,

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 coobuweHns 3 tonmka Kafka, B KOTOpbI ApyrMe Moaysnv 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 BbINOMNHATL onepaunn  3anncn B B,D, rpynnamm  Ond HaCTpOVIKM

npon3BoaAnNTENIbHOCTU NOTOKA 3arnucu.

e OTtnpaensieT MeTpukn Prometheus o ckopoct o06paboTkn, pasmepax 6atuen wu

ANNTENbHOCTUN onepauni.
o [Ipepoctaenset gRPC-API ons cnegyowmx OCHOBHbIX CLIEHAPUEB:

—  MOWUCK U3MEHEHUN CyLLHOCTEN No unbTpam (MMS TUMa CyLLHOCTU, UAeHTUdMKaTop
06beKTa, BPEMEHHON ANanasoH);
— nony4veHue nHdopmauumn o TpaH3akumnax no cnucky ID, BkMoYas cBA3aHHbIE C HAMN

CYLLIHOCTW.

o XpaHuT gaHHble B Phoenix HBase.

4.10. NMporpaMMHbIA KOMNOHEHT «KOMNOHeHT o6ecrneyeHus
MUrpauum gaHHbIX»

MporpaMMHbIi KOMMOHEHT «KOMMNOHEHT obecnevyeHns MUrpaunm AaHHbIX» npeacTaBnsiet
cobon Habop cepBMCOB 1 BUBNNOTEK, NO3BONAIOLLMX B YHUPULMPOBAHHOM BUAE U3 BUTPUH HOpMa-
NM30BaHHbIX faHHbIX UICTOPUYECKNX 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 npeacraesnsaet cobon 6asoByto 6GubnuoTeky, npegHasHa-
YEeHHYI0 AN peanusauun Wwni3a (poytepa) UHTerpaumm Mexagy CUCTEMOW 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 OM3HEC-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 noruka paboTbi:

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 06paboTunkoB (paspabaTbiBaeTCs AN KOHKPETHbIX NMOTOKOB 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 cobov cepsBuC MapLlpyTU3aumm 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 cuctemamum, obecneumBasi HaAeXHOCTb, MPUOPUTU3ALIMIO U TPACCMPOBKY onepaLmi.
KntoueBble BO3MOXHOCTU U KOHLIEMLINN:
e (OO0paboTka cooOLLEHNIA:

— YyuTaeT coobLueHnsa na sxogawmnx Tonmkos Kafka;

— ynpaBensieT npuoputeTaMmm obpaboTku (ecrnv B NPUOPUTETHOM TOMMKE MOSBNSANOTCSA
COO0bBLLEHNS, OH CTaBUT Ha nay3y perynapHoro notpedutens n HaunHaeT obpaboTky
NPUOPUTETHbLIX, NMOCIE YEro, KaK TONbKO NPUOPUTETHBIN TOMUK onycTeeT, obpaboTka

perynsipHbiX CoobLleHnn BO306HOBNSETCS).
e Jlornka o6paboTkm murpauuu:

— npoBepka aybnukatos: nepea obpaboTkon npoBepseTca 6aza meTagaHHbIX 4N Npo-
nycka y>Ke MUrPUpPOBaHHbIX AaHHbIX NN AAHHBIX C U3BECTHBIM pe3ynbTaToM;

— nouck cepBuca: 4epe3 noble-registry-service onpegendawTcs UeneBble Cep-
BUCbI/0a3bl JaHHbIX;

— obecneyeHne LenocTHOCTK: obecneunBaeTcst TPaH3aKLUMOHHAsA LeNOCTHOCTb N3Me-

HEHUN.

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 Anda CUCTeMbl MUTpaunn 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 UCTOPUN U3MEHEHUI (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-knveHTa» 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 €4MHONM KOHLEeNUMn, onupatoLwencs Ha xml gns pasmeTtkn doopm 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 U 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

AocTtyna, nossongwwui paspabartbiBath crioxHble Ul 6e3 rnybokoro norpyxeHuss B

CTaHAapTHble BeOG-TexXHONnormm n py4YHOro HanncaHus CprHTeH}J,-J'IOFI/IKI/I.

CoctaB dperimBopka:

e CepBepHas 4acTb COAEPXKUT CrieayHoLLme OCHOBHbIE BrOKM:

REST API ans B3anmMoaencTBust ¢ KNMEHTOM;

KoHdurypauma n napcuHr XML;

MVC naTTepH ons poyTuHra n o6paboTku 3anpocos;

Mogynb 6e3onacHocTn 1 aBTopusauumn (onupatowmica Ha APl authz-server).

Anpo cepBepHon YacTu hperimBopka: obecnevmBaeT MHTEpNpeTaumio Moaenu gaH-
HbIX, BbINOSHAET JIOrMKY NPUNOXEHWI, yNPaBNAeT XXU3HEHHbIM Lnknom Ul-koMnoHeH-

TOB 1 B3aUMOAEWNCTBYET C AaHHbIMU. FABMASIETCA OCHOBHOW CUCTEMbI.

e KrnuneHTckas YyacTb COAepXXUT crieayroLime OCHOBHblE Broku:

Apnpo knueHTckon yacTu (React-koMNOHEHTHI).

Brnok anHamunyeckon pernctpaums KOMNOHEHTOB, KOTOPbIV MO3BOMNSET UCMOMNb30BaTb
n peHaepuTb UI-KOMNOHEHTBI Mo nMeHu 13 koHdurypauum (XML 6akeHae);
TunoBble KOMMNOHEHTbLI NOfb30BaTeNnbCkoro nHtepdenca (Input, Select, Checkbox,
Slider, DatePicker u 1.4.), Bugxetbl (AdvancedTable, Calendar, Chart, List, Card u
T.4.), 3nemeHTbl hopmupoBaHus 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, MOManoBs 1 T.M.

— bnok pabotbl ¢ API, o6ecneumBatowmm nogaepkKy acMHXpPOHHOW paboTbl C cepBep-
HOW CTOPOHOM (PPOHTEHOA CUCTEMBI;

— bnok pabotbl ¢ gencreuamm (actions);

— PasnunyHble BcnomoratenbHble PyHKUMM (NapcuHr hopmMaToB AaHHbIX, KILLIMPOBA-

Hue, obpaboTka oNbOoK, ropsiune KnaBuLLM U T.4.

MporpamMMHLIN KOMMNOHEHT NpegHa3HadeH st ObicTpon paspaboTkm KOpnopaTUBHbLIX BED-
NPUINOXEHUI, TAEe BaXKHA CNOXHAsA Norvka B3anMo4encTBmSA C AaHHbIMU U BanvMaauusi, HO HET BO3-
MOXHOCTW nncaTb MHOro «wabnoHHoro» poHTeHa-koaa. PperimBopk GepeT Ha cebs reHepaumto

Ul Ha ocHoBe Java-mogenen n XML-koHpurypauuin.
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5. OnucaHme pyHKLUMOHANbHOCTM NPOrpaMMHOro KomMrnJsriekca

«Cbop, XpaHeHUe AaHHbIX U NOCTPOEHUEe OTYETHOCTUY

I'IporpaMMHblﬂ KOMIMJ1EKC «C60p, XpaHeHne AOaHHbIX N NOCTPOeHne OTHETHOCTU» MOo3BO-

NdeT Cco30aThb KopnopatnBHOE XpaHunuwle gaHHbIX, C aBTOMaTtn4eCknMmMm nomnyvyeHnem um obHosBre-

H1nem VIHCbOpMaLI,VIVI, OUYUCTKON N 06begMHEHMEM OaHHbIX U3 pa3nnyHbIX cCMCTeéM — NCTOYHUKOB UH-

dopmauumn, NOCTPOUTb BUTPUHBI OaHHbIX, chopmmupoBaTb crnon ansd GuaHec-nonb3oBaTenen no

KMoYeBbIM MeTpMKaM NyTeM oopMMPOBaHUS ONePaTUBHbIX, aHANMUTUYECKUX, PerfiaMeHTUPOBaHHbIX

N rpadnHecknx OTHETOB C BO3MOXHOCTbLIO MX PACChIKM 1 NyGrvkaLmMm Bo BHELLUHUX pecypcax.

MporpaMmmMHbIi komnneke «C6op, XpaHeHWe AaHHbIX U NOCTPOEHUE OTYETHOCTU» obecne-

YMBaeT creayrLline BO3MOXHOCTN.

1)

2)

3)

4)

5)
6)

WHTerpaumss m MMMOpT: MOMyYeHWe [aHHbIX M3 CUCTEeM-UCTOYHMKOB, 6a3 [aHHbIX
(SQL/NoSQL) v BHewHux nctoyHunkos Yyepes API, ETL-MHCTpYMEHTBI.

MpeobpasoBaHne 1 xpaHeHne AaHHbIX: (POPMUMPOBaHME BUTPUH AaHHbBIX HA OCHOBE npe-
o6pa3oBaHUA MHOFOMNETHUX OaHHbIX, MOMYYEHHbIX M3 CUCTEM-UCTOYHUKOB. XpaHeHue
AaHHbIX B OPraHM30BaHHOM MaccvBe OaHHbIX, B €AMHOM annapaTtHO-NporpaMMHOM KOM-
nnekce.

dopmMmpoBaHue pernameHTUpPoBaHHbIX OPM OTYETOB N IKCNOPT NX B pasnnyHble op-
maTbl (xIsx, pdf, docx n gp.). Paccbinka pernameHTMpoBaHHbIX OTYETOB MO pacnmMcaHuio
nonb3oBaTensiM CUCTEMbI.

dopmbl BBOAA MHOpMaLumn Ans opraHnsauumn cbopa NponsBonbHON MHopMmauum ¢ He-
OrpaHMYeHHOro Kpyra y4aCTHUKOB.

[ocTyn n ynpaeneHue: MHOroypoBHEBasi CUCTEMa NpaB AOCTyna.

B yactn 06paboTkn AaHHbIX PErMoHanbHOro CermMeHTa efguHOro permctpa HaceneHus

(Banee — pernoHanbHbIM cermeHT EPH):

® BO3MOXHOCTb XpPaHEHMWS U perynsipHoro oGHOBNEHUS CBEAEHMI O HAceneHnn pern-
OHa, nonyyaembix n3 degeparnbHON rocyaapcTBEHHOW NMHPOPMALMOHHON CUCTEMBI
BegeHua EguHoro gepepanbHoro nHdgopmauunoHHoro pernctpa (PrMC EPH), a
TaKkKe NCTOPUM UX UBMEHEHWS;

e BO3MOXHOCTb NpeaoCTaBfeHUs CBEAEHUN pernoHanbHbiM NoTpebutensam K AaH-
HbIM O HaceneHun pernoHa no NoANUCKe 1 3anpocam;

e BO3MOXHOCTb (POPMMPOBAHNS MPOM3BOSIbHbIX 3aMNPOCOB K CBEAEHUAM O HaceneHnm

pernoHa ynosfiHoOMO4YeHHbIM COTPYOAHUKOM.

MporpamMmMHbIvi komnnekc «COop, XpaHeHWe AaHHbIX U MOCTPOEHUE OTYETHOCTU» TaKke

BKMoYaeT B cebsa nporpamMHbIN Komnneke «PelwweHne 6usHec-aHanuaa lNMonumartumka, KOTOpbIn

oGecneunBaeT crieayoLlme BO3MOXHOCTU:
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1) KoHcTpykTOp MH(popMaumoHHbIX naHenen (Polymatica Dashboards) — self-service unH-
CTPYMEHT ANA HAaCTPOWKM U BU3yanuaaumu nHopmaumm no KrnovesbiM busHec-meTpu-
KaM opraHu3auumun B KpaCMBOM U NOHATHOM A5 BOCNPUATUS Nornb3oBaTens BuUae.

2) In-Memory aHanuTuka: BbiCOKasi CKOpPOCTb paboTbl Ha BonbLINX 06bemMax AaHHbIX B pe-
anbHOM BPEMEHMW.

3) Pabota ¢ MHOroMepHbIMM MaccMBamMm gaHHbIX, nogaepxka Big Data.

4) OTtyeTbl no 3anpocy (Ad hoc) B pexxume self-service: paboTta ¢ gaHHbIMK 6e3 SQL-3anpo-
COB.

MporpammHbIn komnnekc «COop, XpaHeHe faHHbIX U NOCTPOEHMUE OTHYETHOCTUY COCTOUT U3

cneayroLmx KOMMOHEHTOB:

1) KomnoHeHT «MMnopT n npeobpaszoBaHne AaHHbIX».

2) KomnoHeHT «BOT. XpaHunuiie».

3) KoMMnoHEeHT « ADMUHUCTPUPOBAHUEY.

4) KomnoHeHT «KoHurypatop 06BHEKTOB NPUITOXKEHUIAY.

5) KomnoHeHT «C6op 1 koHCconuaauus Npon3BOSIbHON MHAOPMaLNNY.

6) KomnoHeHT «PopmupoBaHme pernameHTupoBaHHom otyeTHoCcTU (CTumynCodT)».

7) KomnoHeHT «PopmupoBaHmne pernameHTMpoBaHHOM oT4eTHOCTU (JXLS)».

8) KomnoHeHT «MaccoBas pacchiiika 0TYETOBY.

9) KomnoHeHT «PacnpeneneHHoe BbINOMHEHWE perfiaMmeHTUPOBaHHbIX OTYETOBY.

10) KoMnoHeHT «PopMMpoBaHMe YyHMBEPCANIbHOIO OTYETa».

11) KomnoHeHT «[penocTtaBneHme gaHHbIX BHELLHUM CUCTEMAMY .

12) KomnoHeHT «ba30Bbi HAbOp aHanNUTUYECKUX OTYETOB O (PMHAHCOBOM COCTOSIHUMM pe-
rMoHa (MyHMUunanbHOro oGpasoBaHusA) Ha OCHOBE JaHHbIX NpoaykToB cemenctea ALIK
¢ npumeHeHnem Polymatica Analytics».

13) KomnoHeHT «ba3oBbin Habop aHaNUTUYECKMX OTYETOB O KOHTPAKTHOM AEeATENbHOCTHY pe-
rTMoHa Ha OCHOBe AaHHbIXx npogyktoB cemenctea ALK ¢ npumeHeHnem Polymatica
Analytics».

14) KomnoHeHT «ba3oBkin Habop aHaNMTUYECKMX OTYETOB AN MOHUTOPUHIa Xo4a peanusa-
Uun pernoHanbHbiX NpoekToB cybbekta Poccuiickon depepaumm € NpUMEHEHUEM
Polymatica Analytics».

15) KoMnoHeHT «XpaHeHue JaHHbIX perMoHanbHoro cermeHta EPH».

16) KomnoHeHT «[lMpenocTtaBneHne gaHHbIX pernoHansHoro cermeHta EPH no noanuvcke u
3anpocamy.

17) KoMnoHeHT «PopMmnpoBaHMe MPOU3BOSbHBIX 3anpoCoOB K AAHHBbIM PErnoHarbHOro cer-

mMeHTa EPH».

MporpammHbIN KOMMNeKc «PelwieHne OusHec-aHanusa [lonMmartumka» COCTOUT U3 Mpo-

rPaMMHbIX KOMIMOHEHTOB!
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1. KomnoHeHT «MHcTpyMeHT MHoromepHoro OLAP-aHanusa (Polymatica Analytics)».

2. KomnoHeHT «KoHcTpykTOp MHdopMauunoHHbIX naHenen (Polymatica Dashboards)».

5.1. [MporpaMMHbLIN KOMNOHEHT «MMNopT N NnpeobpasoBaHue
AaHHbIX»

lMporpamMHbIN KOMMNOHEHT «MNOpT 1 NpeobpasoBaHme AaHHbIX» obecneynBaeT cneayto-

LY PYHKLMOHAmMBHOCTb!
e BbinonHeHune HacTpoek Ans nMnopTa (M3BneveHnst) JaHHbIX U3 MCTOYHMKOB.

e BbINONHEHMe wu3BNeYeHns naHHbIX B COOTBETCTBUM C HaCTpOI7IKaMVI (B TOM 4uUcne

aBTOMaTn4eCKn B COOTBETCTBUN C 3adaHHbIM pacnmcaHmeM).

¢ lcnonb3oBaHue rpaduyeckoro uHTepdenca ansa paspaboTkm M HaCTPOWKM npouenyp

nMnopTa un npeo6pa3OBaHM;| AOaHHbIX.
o npOCMOTp pe3ynbTaTtoB MMNopTa n npeo6pasoBaH|/|9| OaHHbIX.
° I'Ionyqume AaHHbIX NOCpeaCTBOM:

— 0OmeHa channamu;
— Beb-cepBUCOB;

— WNCNoJib30BaHNA NPAMbIX 3aMpocoB K 0a3am AaHHbIX.

e  /IMNOpT OaHHbIX U3 CTPYKTYPUPOBAHHbLIX hannoB nepevncrieHHbIX gopmatos: xls/xIsx, xml,

csv, txt, json.

e BbinonHeHune onepauunin No NpeobpasoBaHNO NCXOAHbBIX AaHHBIX U (POPMUPOBAHUIO BUTPUH

OaHHbIX B aHaNMMTU4YeCKOM XpaHuUnuLie:

—  W3BreYEeHnEe faHHbIX N3 UCTOYHUKA;
— 0TBOp HYXHbIX CTONOLIOB U3 NMEIOLLLEroCs MHOXECTBA;

— HacTpovika nopsiaka BbiBOAa CTONOLOB;

— nepeuMeHoBaHue CToNn6LOB;

— CO3aHne HOBbIX BbIYUCISIEMbIX CTONOLIOB;

— obbeanHeHue cTonoLoB;

— obbeanHeHue pasnnyHbIX UICTOYHUKOB AaHHbIX (KOHCTPYKLMK join, union);

—  unbTpaums AaHHbIX;

— COPTUPOBKA AaHHbIX;

— TpynnMpoBKa AaHHbIX;

— obpaboTka gaHHbIX Tabnuubl C NMOMOLLbLIO Npoueayp Ha nbom nogaepxueBaeMom

cpeaow ucnonHeHnsa TpaHcdopmauum sa3bike (java, javascript, sql n np.).

° npOTOKOJ'IVIPOBaHVIe BbIMOJTHAEMbIX onepau,vu7| MMIMopTa M 3arpy3kn OaHHbIX C (bVIKCﬁLI,I/IGVI

OaHHbIX:
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— HasBaHue onepauun NOCTYNNEeHM AaHHbIX, B TOM YMCIE UCTOYHUK OaHHbIX;

— pesynbTaT BbINOMHEHMsS (B NPOLECCEe WCMOSHEHMS, 3aBEPLUEHO YCMELIHO, 3aBep-
LLIEHO C oLnBKoN);

—  uMHdopmMauus ob owmnbke, B criydae 3aBepLUEHUS C OLLMOKON;

— [JaTta n BpemMA Ha4vana n OKOH4YaHUA.

5.2. TporpaMMHbIN KOMNOHEHT BOT.XpaHunuwe

MporpammHbIn KOMNOHEHT «BPT. XpaHunuwe» obecneunBaeT cregytowime yHKUNO-

HallbHbl€ BO3MOXXHOCTMW:

o (ObecneueHue aBTOMATU3NPOBAHHOIO NOCTYNNEeHNA AOaHHbIX M3 pPas3nnMyHbIX MCTOYHWUKOB

MHdOpMaLMK, BKNOYasa NpoaykTbl inHenkn ALLK.

° OpFaHVISGLI,VIFI XpaHeHnA OaHHbIX B aHalIMTU4eCKOM XpaHunuiuie, BKnw4vasa MHOroneTtHue

NaHHble.

e dopmMpoBaHME OTYETOB NOCPEACTBOM UHCTPYMEHTa (DOPMUPOBAHNS PErNTaMEHTUPOBaHHOM

OTYETHOCTHU, B TOM 4ucne:

e HacTpolika LabnoHOB OTYETOB;

e UCMONb3oBaHWe AaHHbIX XpaHunuLLLa AaHHbIX CUCTEMbI B KAYECTBE MCTOYHUKA AaH-
HbIX 4N POpPMMPOBaHMS OTYETOB;

e co3aaHuve, pedakTMpoBaHue U yganeHue wabnoHoB 0T4eToB 1 dhopM npeacTasne-
HUS OTYETOB;

e KOHCTpyupoBaHue bopMm MpeacTaBneHnst OTYETOB C NPeaoCTaBlEHNEM Crieayto-

LL{MX BO3MOXXHOCTEW NO BU3yanusauum:

—BbIOOpP nonen ansa otobpakeHusl, B TOM YNUCre Nornen Crmncka;

—BbIOOP hopmaTa oToOpaKeHUss AaHHbIX (TEKCTOBbIV / YNCAOBOW / EHEXHBLIN / Npo-
LEeHTHbIN / paTa / Bpems);

—MpeacTaBneHne gaHHbIX B TabnMyHOM BUAE;

—MpUMeHeHne unbTpaunmn, rpynnMpoBKN, COPTUPOBKN U NOABELAEHMST MPOMEXYTOY-
HbIX UTOrOB;

—Bbl6op bopmaTa BbIrpy3ku choOpMMPOBaHHBLIX POPM OTHETOB B OAMH U3 (DOPMATOB:
XLSX, DOCX, PDF, ODT, ODS;

e HacTpoWKa MecTa Bbi30Ba OTYETHOW (POPMbI:

—un3 pybpukaTtopa;
—13 POopMbI CNcKa 06beKTa AaHHbIX;

—1n3 hopMbl peAaKTUPOBaHNS O6bEKTa AAHHBIX;
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L] HaCTPOIZKa AOnanioroBoro okHa napameTpoB OT4ETa B pa3pe3e NCTOYHUKOB OaHHbIX,

BKMNOYaloLas:

—BbIOOP UCTOYHUKA AaHHbIX;

—obecneyeHune yCTaHOBIEHMS CBA3W NapamMeTPOB UCTOYHMKOB AaHHbIX 1 ANanoroBoro
OKHa napamMeTpoB OTYETa;

—onpeaernexHve B ANanoroBOM OKHE NapamMeTpoB BbIBOAA OTYETA;

—COXpaHeHMe YacTo UCNoNb3yeMbIX Nofb3oBaTerieM HabopoB NapamMeTPOB OTYETA;
e HacTpoWKa pacnucaHunsi aBTOMaTU4YeCcKoro oopMmMpoBaHUs oTyeTa:

—onpegeneHve napameTpoB BbINOSIHEHNS OTYETa;
—onpegeneHve napameTpoB MecTa COXpPaHEHUS BbINOIHEHHOMO OTYETa;
—HacTpomKa BO3MOXHOCTM aBTOMAaTMYECKOW pacCbiNku cOpMUMPOBAHHOIO OT4eTa

nonb3oBaTtensam CucTembl NO 3NEKTPOHHOW NoYTe;
e obecneyeHne popmmnpoBaHMsa OTYETa MO 3anpocy Nonb3oBaTens:

—BbI30B OTYETHOW POPMbI U3 PACMONOXKEHUS, YKa3aHHOro B HAacTpolKax MecTa Bbi-
30Ba;

—3anorHeHne napamMeTpoB BbIMONHEHNS OTYETa;

—yKasaHne BO3MOXHOCTU MOony4YeHns cpopMMpPOBaHHOIO OTYeTa Ha aapec ANEKTPOH-
HOW MOYTbI MONb30BATENS;

—O0TnpaBska 3anpoca Ha (OPMMPOBaHKEe OTYeTa Ha UCMONHEHME.

e AOMWHUCTPUPOBAHUE CUCTEMbLI, B TOM 4YuUCIiE:

e ynpaBIieHME yYETHLIMU 3anMCAMU NONb3oBaTeNEN — CO3AaHne, U3MeHeHVe, yaane-
Hue, GrNOKMPOBKa;

L] HaCTDOIZKa poneBoro Aocrtyna — HadHa4eHune noJjib3oBaTesidaM:

—paspeLLeHnin Ha BbIMONTHEHNE (PYHKLUNI;

—OrpaHNYeHnn 4ocTyna K JaHHbIM;

e ayTeHTUMKaLMsA 1 aBTOpM3aLmsa Nonb3oBaTenen no norvHy 1 Naponto;

e ogaepxka ycnosuin 6e30nacHOCT Naponen — XxpaHeHne naponen B 3aimdpoBaH-
HOM BMAe, HacTpoKrKa NpaBun NPOBEPKM, YCTaHOBKA CPOKOB OENCTBUS, NpPOBepKa
KOnmnyecTBa HeyAa4HbIX NOMNbITOK BBOAA;

e ayauT — aBTOMaTtm4eckas ukcauns AeNCTBMIN, BbINOSTHAEMbIX NOMNb30BaTENSMU B
CUCTEME;

e HacTpoWnKa CTPyKTyp pybpukaTtopa Ans nonb3oBaTeneu;

e aBTOMaTUYECKOE BbINOSIHEHME CEPBEPHbIX 3a4aHMn (CUCTEMHbIX 3a4a4v) No 3aaaH-

HOMY rpadhuky, XpaHeHne nHopmaLmmn 0 NpaBunax Ux BbINONTHEHNS;
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HOCTWU:

e CEpBUC HOTU(MKaLUA — hopMMpOBaHME N OTNpaBKka UHOPMALMOHHBIX COObLLe-

HWI NoNb3oBaTensM, X XpaHeHne u oTobpaxeHue.

5.3. TlporpaMMHbIA KOMMNOHEHT «KAAMUHUCTPUPOBaHUE»

MporpaMMHbIi KOMMOHEHT « AOMUHUCTPMPOBaHUE» obecneynBaeT crieqyroLme BO3MOX-

YHpaBneHme y4e€THbIMUN 3arnncamMun nonb3oBaTtenien — cosgaHue, U3MEHeHue, yaoanexume,

6nokuposka.
HacTtpoika poneBoro goctyna — HasHa4YeHue nonb30BaTesNsiMm:

—  paspeLleHnin Ha BbINOSTHEHNE dOYHKLINNA,

—  OrpaHWYeHu ocTyna K AaHHbIM.
AyTeHTUdUKaLma 1 aBTopm3aumns nonb3oBaTenen no foruHy 1 Naporsio.

Mognepxka ycrioBur 6€30nacHOCTN Naponen:

XpaHeHune naponeVl B 3aLUI/1(prBaHHOM BMae,

HacTpoWKa npaBumn NPOBEPKM;

yCTaHOBKa CPOKOB AeNCTBUS;

npoBepKa KonmyecTBa Heyda4HbIX MNONbITOK BBOAA.
AyauT — aBToMaTmyeckas omMkcaums 4eNCTBUI, BbINOTHAEMbIX NOSb30BaTENSAMU B CUCTEME.
HacTtpownka cTpykTyp pybpukaTopa Ans nonb3oBaTenen.

ABTOMaTM4ECKOE BbINOMHEHNE CEPBEPHbIX 3adaHW (CUCTEMHbIX 3adadv) Mo 3aJaHHOMY

rpaguky. XpaHeHne uHgopmaLmMm o npaBuax ux BbliMOMHEHUS.

CepBuc HoTupmkaumm — OPMUPOBaAHME W OTMNpaBka WMH(OPMALMOHHBLIX COOOLLEHWIA

nosrnb3oBaTtenaMm, UX XxpaHeHune 1 OTO6pa)KeHVIe.

5.4. TMporpaMmmMHbIn KOMNOHEHT «KoHdurypaTtop o6 eKToB
NPUNOXEeHUN»

®PyHKUMOHArNbHbIE BO3MOXHOCTU NPOrpaMMHOro KomnoHeHTa «KoHdurypatop ob6bekToB

NPUMNOXEHNN» BKITHOYAIOT B cebs:

BeneHne o0OBEKTHbIX MoOAENen MNPUNOXEHWA U OaHHbIX obecneuvmBaeT OobaBneHue,
N3MEHeHne, yaaneHue N HaCTPOWKM CTPYKTYP OOBEKTOB MpUMOXeHus (KoHdurypaumn),
Takmx Kak, Hanpumep, CrNpaBOYHUKW, OOKYMEHTbl, peecTpbl. [Mpu 3TOM ynpasneHve

006beKTaMM JaHHbIX OCYLLECTBNSAETCS Yepes Nofb30BaTeNbCKUn MHTEPAENC.

KoHdpurypatop siBNsieTc MHCTPYMEHTOM [N MPOEKTMPOBAHUS CUCTEM C OObekTamu
NPUINOXEHWI B peanbHOM BpeMeHU, 6e3 NpuBneYeHuns paspaboTymKkoB, U NpegHasHayeH kak

Ans nonb3oBaTenen, Tak U And adMUHUCTPAaToOpOB (aHaJ'IVITI/IKOB). A,D,MI/IHI/ICTpaTOpr
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CUCTEMbI (aHanUTUKN) NPOEKTUPYIOT U HacTpamBaloT OObEKTbl MPUIIOXKEHUSI CUCTEMbI, a
nonb3oBatenu paboTalT C AaHHbIMA HaCTPOEHHbIX OOBLEKTOB MPUIOXEHUSI CUCTEMBI.
Pa3paboTunku MoryT BbITb NpMBREYeEHbl ANS peLleHns peakmMx 1 YacTHbIX 3afadv, KoTopble
HEBO3MOXXHO BbIMOSMHUTL C MOMOLLbD METOAOB W CPeacTB (byHKLUMOHanbHoro 6noka

KoHcpurypatopa.

MN3mMeHeHNs1, BHECEHHbIE B O6'beKTHyI'O Moaersib NpUoXXeHna 4yepes d)yHKLI,I/lOHaJ'IbeIVI Onok

KoHdourypatop, oTpaxatoTcs B cucTeMe 6e3 nepesanycka cepeepa npunoXeHus.

YHpaBneHmo nognexart 00BbEKTHI, Ona KOTOpbiX He npenycMoTpeH XXWU3HEHHbIA UMKN
(Hanpmmep, CI'IpaBO‘-IHVIKVI) n obbeKThI, Ona KOTOopbiX npenyCcMOTpeH YKU3HEHHbBIA LINKN

(Hanpumep, OOKYMEHTbLI CO CTaTyCHOWM MOAESbIO).

Benenune 00BEKTHBIX mMoaenen I'IpI/IJ'IO)KeHI/II7I MW OaHHbIX BKMKOYaeT cnegyrwune

BO3MOXXHOCTMWU:

— Co3spgaHue obbekTa NpUnoXeHus, BKNtovas cosgaHne onncaHnsa opmbl peaakTupo-
BaHMA 1 bopMbl Cnncka co3gaBaeMoro obbekTa NpUNoXeHus.

— PepaktupoBaHue co3gaHHOro 06beKkTa NPUNoXeHus:.

— YpaneHve co3naHHOro o6bekTa NpUnoXeHus.

— 3arpyska Moaenu gaHHbIX 06bekTa NpunoXxeHus ns danna.

— CoxpaHeHue Mogenuy gaHHbIX B dhann.

— [ob6aBneHwne B N3b6paHHOe Modenen AaHHbIX OO bEKTOB NPUINOXEHMS.

— CospgaHue konun Moaenu SaHHbIX 00beKkTa NPUNOXKEHUS.

— [locTtpoeHne ER-gmnarpammbl Mogenn gaHHbIX 00beKTa NPUNOXEHNS.

— [lpocmoTp Tabnuubl 6a3bl JaHHLIX MOAENW AaHHbIX 06beKTa NpUNoXeHusa (CBONCTB
Tabnuubl, KONOHOK Tabnuubl, NHOEKCOB KONMOHOK Tabnuubl), BeaeHne nonutnk RLS.

— CospgaHue cTatn4eckux NpedcTaBneHnin Modeny AaHHbIX OO beKTa NPUITOXKEHKS.

— [lpocMOTp NCTOPUM M3MEHEHMIA MOOENM AAHHBIX OOBEKTHOM MOOENN NPUNOXKEHNUS.

— ABTOMaTtumyeckas reHepauusa AOKYMEHTauMmM — ONMCaHun NOrm4yeckon mogenu, cra-
TYCHOW mMogenu, bopM pefakTMpoBaHus, NpaBuni Banugauuu.

— Co3pgaHue n HacTporka cTaTyCHOM Mogenu Ans o6bekTHOM MoAENN NPUNOXEHUS.

— YnpaBneHue gaHHbIMM OObEKTa MPUIOXEHUSA OCYLLECTBISETCS 4epes3 Mnosib3oBa-
TenbCKUA NHTEpPMeENC.

— BepneHwue 3anuceii ¢ 4aHHbIMU BKIOYAET CriedytoLiye BO3MOXHOCTU:

- pobasneHue, pegaktnpoBaHue, KONMpoBaHme, yaaneHne 3anucen;

—  NPOCMOTP UCTOPUN U3MEHEHMUS 3aMNUCH;

- BefeHue wabnoHa gnga sanucu;

—  HanoXeHWe 351IeKTPOHHOM NOoAMUCU ANS OAHOW UITM HECKOSBbKUX 3anucen;

— W3MeHeHWne cTaTycCa 3arnmncu;
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—  W3MEHEeHNE HECKOJIbKUX Bbl6paHHbIX 3anucen;

- 3arpyska gaHHbix n3 dannos popmarta XLS.

Mcnonb3oBaHue koHcTpykTtopa REST API — ObicTpasa paspabotka APl Ha ocHoBe HTTP

meToaoB 6e3 npuBrneyYeHns pa3paboTYMKOB.

BeneHne ©OMBNMOTEKM CKPUMNTOB — CO34aHWE, XpaHeHwe W OobOHoBMeHne O6unbnuoTeku

CKpuUNTOB AJ14 NpMMeHeEHNA B OOBEKTHBIX MoagenAax gaHHbIX.

YHpaBneHme cueHapunaMm — aBToMmaTmnlaumns OENCTBUN CUCTEMBI C NMOMOLLbIO NMPUMEHEHNA

(byHKLI,VIOHaJ'IbeIX Onokos, BbINOJTHAOLWKNX onpeaeryieHHble DEencTBuS.

YnpaBneHne UMnopToM 1 3KCNOPTOM MOAENEN AaHHbIX — BbIrpy3ka mogernen B dhannbl zip-

apxmBa 1 3arpyska u3 aTmx gannos.

YnpaerneHne peno3nTopusamMmm — BegeHne Kkatanora peno3ntopmneB (0GHOBNEHNIN OOBEKTHBIX

MOZENen OaHHbIX) B BMae annoBon CUCTEMBI.
CamognarHocTtmka — XxpaHeHue 1 3anyck NpoBepokK 06 bEKTHLIX MOAENEN MPUITOXKEHWUNA.

BegeHve npou3BOACTBEHHOrO KaneHaaps — HacTpoivika MHdopMauuM O Konu4yecTse
pabounx, BbIXOAHbLIX U NPa3AHUYHbLIX AHEN, a Takke HopMe paboyero BpeMeHM 3a yKa3aHHbI

nepuoga.

YnpaBrneHve noanvcbiBaemMbiMM OaHHbIMU — BEAEeHWe W HacTpoika npaBwun noanucaHus
Nnonb3oBaTensAMM 3K3eMMNISPOB OOBbEKTa MPUINOXEHNS U UX BIIOXEHWI, a Takke npaBun
aBTOMAaTU4YeCKOWN NPOBEPKM Hannuusi n sanuaHocTy 3l nonb3oBaTtenen noa ak3emMnsipamm

obbekTa NPUNOXeHna N nx BNoXXeHNAMM co CTOPOHbl CUCTEMbI.

YnpaeneHve nMnopTom gaHHbIX 13 dhannoB opmaTta XLS — HacTporika npasun u 3arpyska

AaHHbIX B 00BEKTHbLIE MOAENN np|/|r|0>|<eH|/||71.

5.5. TporpamMMHbIN KOMNOHEHT «COop M KOHCcoNuAaauuns
Npon3BONbLHON MHOpPMaLUN»

lMporpamMMHbIN KOMMNOHEHT NO3BOMSET OpraHnm3oBaTb cbop MHopMauun n opmMmpoBaTb

CBOAHbIE€ OTHETHI, a TaKXe:

Pewatb wmnpoknin cnekTp 3agay no cbopy nNpomsBosnbHOM MHdopMaumn 6e3 npmerneyeHus

pa3paboTynKoB.

dopmupoBaTb CBOAHbIE KOHCONUAMPOBAHHLIE OTYEThI HA OCHOBE MOMy4YeHHOM MHopMaLnn
C HeOrpaHW4YeHHOro Kpyra yyacTHWKOB npouecca (Hanpumep, MPBC, mMyHuumnanbHble

06pasoBaHUs, yYpeXaeHNs ).

CokpaliaTb U3AepXKKkM U Bpemsi Ha c6op M KoHconuaaumo OTYETHOCTH.
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I'IporpaMMHbuZ KOMMOHEHT obecrneynBaeT crnegyrouwyro (bYHKLI,VIOHaJ'IbHOCTb:

HacTtponka akpaHHbIx bopm ans cbopa nHdopmaumm nog pewwaemyto 3agadvy 6es3 yyactuns

pa3paboTynka, BKNHOYas:

— HacTpoWKy nonew BBoAa PasfMyHbIX TUMOB — PACYETHbIX, YNCMOBbIX, JIOrMYECKUX,
TEKCTOBbIX, C BbIGOPOM M3 cripaBoYHUKE, B BUAE NPUKPENNEHHbIX (hainos, B BUAE
Tabnuu, gat, obga3aTenbHbIX AN 3anonHeHUs nonew;

— HaCTPOWKy oopMyn AnSa pacyeTHbIX Nosien.
BBoa nHgopmauumn B HACTPOEHHYO 3KpaHHY hOpMy Takmmm criocobamm:

— PYYHOM BBOS;
— Y4acCTMYHOe aBTOMaTUYeCcKoe 3arnoSfiHeHNe AaHHbIMU U3 aHANUTUYECKOro XpaHunmLa

(oenaeTcsa no 3akasy nof KOHKpeTHble TpeboBaHUA 3akasudnka).

dopmMmupoBaHMe OTYETOB (C BO3MOXHOCTbIO MeYyaTtV U BbIrpy3kM B awnnbl pasnmnyHbIX
dopmaroB):
— N0 oTAenbHOW dhopme, 3anofiHEHHOM Ha AaTy OTAEeNbHbIM NOSb30BaTENEM.

— CBOJHOro KOHCONMUAMPOBAHHOMO OTYETA, KOTOPbIV COAEPXKUT CBOAHYIO MHGOPMALIMIO

Ha OCHOBE AaHHbIX, 3aNOJIHEHHbLIX BCEMW NOJIb30BaTENTAMMU.

PasrpaHVMeHme npaB Ha BbIMOJIHEHNE (*)yHKLI,IAVI Aana pasHbiX rpynn nonb3oBaTenen.

5.6. [MporpaMMHbIN KOMMOHEHT «PopMunpoBaHmne
pernameHTMpoBaHHOU oT4yeTHOCTU (CTUMyncodT)»

MporpaMMHbIi KOMNOHEHT obecrneyrBaeT cneayroLme BO3MOXHOCTU:

Vicnonb3oBaHne aHanMTU4eCcKoro XpaHunnmwa gaHHbIX B Ka4eCcTBe NCTOYHUKA OaHHbIX O5A

dOpMMPOBaHNA OTHETOB.

CosfnaHune, pegakTUpoBaHWe WM yganeHue LwabnoHoB OTYETOB M (hOpM MpeacTaBneHus

OT4YeTOB.

KoHcTpynpoBaHme ¢opMm npeacTaBreHnss OTYETOB C MNpedoCTaBfieHMEM  CriedytoLmx

BO3MOXHOCTEWN N0 BU3yanu3auumn:

— BblOOp nonew onsa otobpaxeHud, B TOM YMCne Nonen Crnmcka;

— BblIGOp bopmaTta oTOBpaKeHUA AaHHbIX (TEKCTOBbLIA / YACNOBOM /| AEHEXHbIW / Npo-
LEeHTHbIN / paTa / Bpems);

— MpeAcTaBreHne AaHHbIX B TabnnyHom BUae;

— MpuMeHeHue unbTpaunm, rpynnMpoBKN, COPTUPOBKM U NOABEAEHUSI NMPOMEXYTOY-
HbIX UTOrOB;

— Bblbop chopmaTa BbIrpy3ku chopmMmpoBaHHbIX dOPM OTHETOB B OAMNH U3 hopMaToB:
XLSX, DOCX, PDF, ODT, ODS.
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e HacTtponka mecTa Bbl30oBa OTYETHON hOPMBbI:

— wu3 pybpukaTopa;
— 13 hopMbI cnncka obbekTa AaHHbIX;

— 13 hopMbl peakTMpoBaHnsa 06bekTa AaHHbIX.

° HaCTPOIZKa OnarnoroBoro OKHa MnapaMeTpoB oOT4eTa B pa3pe3e WUCTOYHMKOB [OaHHbIX,

BKI1HO4HaoLwan:

—  BbIGOP UCTOYHMKA AaHHbIX;

— obecnevyeHne ycTaHOBINEHNSA CBA3M NapaMeTPoB UCTOYHMKOB AaHHbIX U AUanoroBoro
OKHa NapaMeTpoB OTYETa;

— onpepeneHne B AMAnNoroBoOM OKHe NapameTpoB BblBOAA OTYeTa;

— COXpaHeHue YacTo UCMOoMb3yeMblX NoNb3oBaTenem HabopoB NapaMeTpoB OTYeTa.
e Ob6ecneyeHne hopmMMpoBaHUA OTYETa MO 3anpocy Nonb3oBaTens:

— BbI30B OTYETHON (POPMbI U3 PACMONOXKEHUS, YKa3aHHOrO B HacTpoOMKax MecTa Bbl-
30Ba;

— 3anosiHeHve napaMeTpOoB BbIMOSTHEHUSI OTYETA;

— yKasaHue BO3MOXHOCTU Mony4eHusi chopMmMpoBaHHOIO OTYETa Ha aapec 3MeKTPOH-
HOWM MOYTbI NONb30BaTenNs;

— oTnpaeka 3anpoca Ha (POpMUPOBaHNE OTHYETA Ha UCMOSHEHNE.

5.7. TporpaMMHbIN KOMNOHEHT «PopMMpoBaHuMe
pernaMmeHTMpoBaHHOM OTYETHOCTU (JXLS)»
MporpamMHbIZ KOMMNOHEHT obecneyvnBaeT cneayowme BO3MOXHOCTU:
e /cnonb3oBaHue aHaNMTUYECKOro XpaHUIuLLa AaHHbIX B KAYECTBE UCTOYHMKA AaHHbIX A5
dopmMMpoBaHNSA OTYETOB.
e CosgaHve, pegaktnpoBaHue 1 yaaneHve wabnoHOB OTHETOB.
e lcnonb3oBaHne B kayecTBe WabnoHa oTyeTa dhanna, HacTpPoeHHoro B oducHom [10O,
paboTarowmum ¢ cdopmatom XLSX — € noanepkkon BCeX BO3MOXHOCTEN OCOpMIIEHMS,
KOTOpble NpefocTaBndaeT AaHHbli dopmar.

e OOpaboTka pasmMeTKm s4eek oTveTa, YKasblBalllen 3HadeHusd gnga nogcrtaHoBku. [ns

onpeaeneHua 3Ha4YeHNN a4eek MOTyT NCNOJ1b30BaTbCA:

— oOpalleHns K 3anpocam K BUTPUHE AaHHbIX aHanNUTUYECKOro XpaHunuiia ¢ ykasa-
HMeM BblGMpaeMbIx KO4OB Anst UCMONb3YEMbIX Pa3MeEPHOCTEN;
— opMynbl, apryMmeHTamMn KOTOPbIX BbICTYNAT 3anpochbl K BUTPUHE AaHHbIX;

— hopmynebl, nogaepxmeaemsble B MO, paboTatowmm ¢ popmatom XLSX.
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e lcnonb3oBaHWe ckpunTa NpeaBapuTEenibHOW MOArOTOBKM AaHHbIX, KOTOPbIN obecneynBaeT
BO3MOXHOCTb TMbko 06paboTkn napameTpoB, OTOOpa M HYXXHOIO CTPYKTYpPUPOBaHUSA

AaHHbIX OTYeTa.
e HacTtponka mecTa Bbl30Ba OTYETHON hOPMBbI:

— u3 pybpukaTopa;
— 13 hopMbl cnmncka obbekTa AaHHbIX;

— 13 hopMbl peakTMpoBaHnsa 06bekTa AaHHbIX.

° HaCTPOIZKa OnaroroBoro OKHa MnapaMeTpoB oOT4eTa B pa3pe3e WUCTOYHUMKOB [OaHHbIX,

BKno4vawwasn:

—  BbIOOP UCTOYHMKA AaHHBIX;

— obecneyeHune yCTaHOBIEHMS CBA3W NapaMeTPOB NCTOYHMUKOB AaHHbIX U ANanoroBoro
OKHa napamMeTpoB OTYETa;

— OonpeaeneHve B ANanoroBoM OKHe NapameTpoB BbiBOAA OTYETa;

— COXpaHeHue YacTo UCMOoNb3yeMblX NoNb3oBaTenem HabopoB NapaMeTpoB OTYeTa.
o (ObecnevyeHne oOpMMPOBAHUS OTHETA MO 3anpocy Nofnb30BaTENS:

— BbI30B OTYETHON (POPMbI U3 PACMONOXKEHUS, YKa3aHHOrO B HacTpoOMKax MecTa Bbl-
30B3;

— 3anosiHeHve napaMeTpoB BbIMOSTHEHUSI OTYETA;

— yKasaHue BO3MOXHOCTU Mony4eHusi chopMmMpoBaHHOIO OTYETa Ha aapec 3MeKTPOH-
HOWM MOYTbI NONb30BaTenNs;

oTrnpaeka 3anpoca Ha (opM1pPOBaHME OTYETa Ha UCTONHEHMe

5.8. [lporpammHbIn KOMNOHeHT «MaccoBas pacchbinka
oT4YeTOB»

MporpammHbIN KOMNOHEHT «MaccoBas paccbinika OTYETOBY» peanuayeT crieaytoLumne Bos-
MOXHOCTH:
e Hactponka 3agjaHuii Ha aBTOMaTMyeckoe opmupoBaHue oT4yeToB. B HacTpolike

YKa3bIlBaloTCA:

— OT4YeT, KoTopbI TpebyeTca hopmMmpoBaTh;

— dhopmart cbopMupyemoro panna oT4eTa;

— 3HayeHus NnapameTpoB OTHETa;

— cnocob aucTpmbyummn otyeTa (MOXHO BblIGpaTb HECKOSIbKO OAHOBPEMEHHO):
— COXpaHuTb B XpaHunuwe Cuctemsl;

—  BbIFPY3UTb B 3a4aHHYIO0 narnky;

— OTMpaBuUTb Nofy4aTensaM no 3reKTPOHHON NoYTe;

— CINUCOK nonyaneneVl oT4yeTa no 3]'IeKTp0HHOI7I no4Te 4yepes nx Bbl60p:
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— U3 OTAENbHOro CripaBOYHMKA MonyyaTene;
— 13 cnucka nonb3osaTtenen Cuctemsi;

— B BMAE CMNMCKa 3NEKTPOHHbIX apecoB;

- (bopmaT QNEKTPOHHOro NncbMa C yKka3aHuem oTrnpaBUTENA, 3arofliloBka 1 TEKCTAa,
— yCnoBu4 3anycCka oT4yeTa, onpenendawmne nepmogn4HoCTn 3anycka ot4yeTa, U norsib-

3oBaTens Cuctembl, OT MUMEHN KOTOPOro BbINOMHAETCH 3a4aHue.
e BbINnonHeHWe 3agaHnin B COOTBETCTBUN C 3a4aHHLIMW HACTPOMKaMW.

o dukcaumsa pe3ynbTatoB d)OpMVIpOBaHVIFI oT4eTOB B BMAOE XypHalla, B KOTOpPOM

oTObOpaXxalTcs XxapakTepUCTUKK npoLecca opMUPOBaHNSA U OTNPaBKM OTYeTa:

—  UMd OTYeTa;

— umaeHTudurKaTop OTHETAa;

— HauMeHoBaHue 3agaHuns GopMUPOBaHUS OTYET];
— [aTta u BpeMs Co3[aHus 0T4eTa;

— [JaTa v Bpems 3aBepLueHns (hopMMpoBaHuS;

—  COCTOSiHME OOPMUPOBAHUS;

— COCTOSIHWE OTNpaBKu;

— coo0OLLeHne o6 oundke.

5.9. TlporpamMmmMmHbIn KOMMNOHEHT «PacnpegeneHHoe
BbIMNOJIHEHNE perflaMeHTUPOBaHHbIX OTYETOB»

B yactn chopmupoBaHmst 0THETOB NPOrPaMMHbIA KOMMNOHEHT obnagaeT BO3MOXHOCTSAMM
annapaTHOro U NPorpaMMHOro MacLLTabrupoBaHusa No Mepe BO3pacTaHus Harpysku, CBA3aHHOM Kak
C POCTOM Yucna nosib3oBaTenen n KoNM4yecTsa 0gHOBPEMEHHO BhINOSTHAEMbIX NPOLECCOB, Tak U C
yBenuyeHnem obbema obpabartbiBaeMorn nHdopmMmaumn.

MacwTtabupoBaHune 3aknoyaeTcsa B NOAKMIOYEHNN HOBbIX CepBepOB npunoxeHun. Cep-
BEp OTYETOB NpefHa3Ha4YeH Ans aBToOMaTU4ECKoro 1, Npu He0BXoaUMOCTU, PyYHOro pacnpegene-
HWUS1 Harpy3kn mexay cepsepamu npunoxeHnin. OH NO3BONSET OCYLLECTBNATE MOHUTOPUHT U
ynpaBneHne 3anyckoM OTYETOB Ha UCMONHEHUE.

OcHOBHble (QyHKLMM paboTbl cepBepa OTYETOB COCTOSAT B CrieAYHOLLEM:

e HacTpauBaloTca CNMCOK M MapamMeTpbl CEPBEPOB MPUNOXKEHWUIN, KOTOPblE y4acTBYIOT B

paboTe cepBepa OTYETOB.

e AKTMBHOCTb CEPBEPOB MPUIMOXEHUIA OTPakaeTcs B 3KpaHHOW opMe, Yepe3 KOTOopyHo

MOXHO:

— Habnwogatb COCTOSIHME CcepBepoB;

— ynpaenATb cepBepamMu (OCTaHaBJ'II/IBaTb NI BO30OHOBNATbL UX pa60Ty).
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O6pabaTbiBaeTcsa eanHasi odepeb 3aJaHuii, OTYeTbl B KOTOPYHO MOCTYNaT Npu LWTaTHOM

3anycke OT4eTOB MONb30BaTENAMMW.
3agaHunsa Ha 06paboTKy OTYETOB BbIOAKOTCS HA HAUMEHEE 3arpy)eHHbIn cepeep. lNMpn aToMm:

— 3arpyska onpenensietTcd no KosimyecTBy OTHETOB, BbINOMHAEMbIX HA cepBepe B TEKY-
LLMIA MOMEHT BPEMEHW;

— KONMMYecTBO OAHOBpeMeHHO obpabaTtbiBaeMbix OAHMM CEPBEPOM OTYETOB Onpeae-
nseTcsa HacTponkon (Mo ymonyaHuo — konuvectesom LMY, seigenexHsix JVM (Java

virtual machine)).

3agaHunsa BbloalTCca C ydyeToM npuoputeta — B NepByrd o4epenb C Oonee BbICOKMM

NPUOPUTETOM.

Ecnn cepBep ocTaHOBneH nonb3oBaTeneMm, €ro 3ajaHus nepegakwTcs  APYruM
AEVCTBYIOLLMM CepBepam.

Ouepeab 3agaHuin cepBepa OTYETOB OTpaxaeTcd B 3KpaHHOM dropme. Yepes aTy cdopmy

MOXHO:

— Habnwogatb XapaKTePUCTUKN N COCTOAHNE OTHETOB B O4epean,
— ynpaenatb oT4eTaMU — NPUOCTaHaBNMBATb BbINMOJTHEHNUE, MEHATb NMPUOPUTET, Me-

HATb cepBep I'Ipl/lJ'IO)I(eHI/IIZ, BO30OHOBMATL BbIMNOIHEHWNE, OTMEHSATL BbINOMHEHME.

lMpegycMoTpeHa BO3MOXHOCTb MOHUTOPWHra nokasaTenen paboTbl cepBepa OTYETOB
(onpeneneHHbIX XapakTepUCTUK 3a eANHULY BpeMeHK). TUnoBble NoKasaTenu:

— pasmep pesyrnbTupytoiero anna;

— OTYETOB BbIMOJTHEHO;

— OTYEeTOB C oLIMbKamu;

— 0OTYeTOB B o4epean.

[ns B3anmoaencTBmsa BHELLHUX CUCTEM C CEPBEPOM OT4YeTOB MmeeTca API.

5.10. MporpamMMHbIN KOMMOHEHT «PopmMunpoBaHmne
YHMBepcanbHOro otyera»

[MporpamMMHbI KOMMNOHEHT «POPMUPOBAHME YHMBEPCANBHOIO OTYETa» NO3BONSAET BbIrpy-

XaTb NOMMYECKN CBA3aHHbIE AaHHbIE (HAanpuMep, PEKBU3NUTbI ANEKTPOHHBIX AOKYMEHTOB), NOMyYeH-
Hble U3 TPaH3aKUMOHHbIX cucTeM, B Tabnuuy dpopmarta XLSX ¢ npegoctaBneHMeM nosib3osaTento
BO3MOXHOCTN CaMOCTOATENbHO BbIOMPaTb COCTaB KOMOHOK 1 (hnbTPOB OTYETa U3 NpeaHacTpoeH-

HbIX. [py 3TOM B OTYET BbIrpy)XarTcsi AaHHble 6e3 AononHUTensHo o6paboTkM 1 pacyeToB.

I'IporpaMMHbuZ KOMMOHEHT obecrneynBaeT cnegyrowyro (*)yHKLI,VIOHaJ'IbHOCTbZ

HacTtpoika oT4yeTa:
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HacTporika MeTafaHHbIX OT4yeTa, Onpefenstowmx COCTaB AOCTYMHbIX KOMOHOK W
dUNbTPOB, N UX COOTHOLLEHME C aTpnbyTamm Tabnuy, 6a3bl JaHHbIX;

onpeagenieHne B MetagaHHbIX:

—  MepapxM4ecKkoro crnucka pasgerios/noapasfaenoB/KONIOHOK OoT4yeTa C ykasa-
HMEM Nopsiaka UX CriefoBaHus;

—  aTpubyToB KaXXOOW KOMOHKKU OT4YeTa:

— Tabnuubl 6a3bl 4aHHbIX, U3 KOTOpPOKN BepyTcst AaHHbIE;

— nons Tabnuubl 6a3bl AaHHbIX, U3 KOTOPOW BEPYTCS AaHHbIE;

—  XapaKTepuCTUK CMpaBOYHUKA, C KOTOPbLIM CBSI3aHO More;

—  Hanuuusi UnNun oTCyTCTBUA cbunbTpauum no nosmw (B TOM Yncne Bo3-
MO)XEH BapuaHT, Kor4a none He BbIBOAUTCS B OTYET, HO MO HEMY

BbINONHAETCA PUNbTpaums);

HacTponKa MeTagaHHbIX Kak Yepe3 aKpaHHyo oopMy, Tak 1 Yepe3 MMMNOoPT U3 darna
dopmarta XLSX onpeneneHHom CTPYKTYpbl;

HacTpOMKa 3KpaHHbIX (POPM CMPaBOYHUKOB AN 3aaHNs PUNbTPOB.

CDOpMI/IpOBaHI/Ie oT4yeTa C BO3SMOXHOCTbIO:

BbiGpaTb Nonsa Ansa punbTpaumm;

yKasaTb B BblOpaHHbIX MOSSAX 3Ha4YeHNsA PunbTpOB;

BbIOpaTb KOJNTOHKW A51s1 OTOOpaXkeHus;

COXPaHUTb YKa3aHHbIe BbllLe HACTPOWKM B BUAEe npodunen ansg nocnenyoLuero uc-
Nnosnb30BaHus;

chopmupoBaTtb oT4eT B XLSX chopmaTte ¢ y4ETOM BbIOGPAHHBIX KOSTOHOK U 3af4aHHbIX

¢unbTpOB.

5.11. NMporpamMmMHbIN KOMNOHEHT «lpegocraBneHne AaHHbIX

BHEeWHNMM CUctemMmam»

MporpaMMHbI KOMMOHEHT obecneyvmBaeT crieqyroLLyo YHKLUMOHANbHOCTb:

Mepenaya AaHHbIX BO BHELUHME CUCTEMbI NyTEM OOpaLLeHNsi BHELLUHEN CUCTEMbI HanpsiMyto

K 6a3e AaHHbIX aHaNMUTUYECKOro XpaHunuuia.

Mepenaya aaHHbIX BO BHewHWe cucteMbl B popmate JSON nyTtem obGpalleHus BHELUHEN

CUCTEMbI K aHaNMTU4eCKOMY XpaHUNuLly 4epeas Be6-CepBVIC.

5.12. NMporpaMmMHbIN KOMMNOHEHT «ba3oBbIn Habop

aHanNMTU4YeCKUX oT4eToB 0 PMHAHCOBOM COCTOSIHUM
pernoHa (MyHuumMnanbHoro oopasoBaHusl) Ha OCHOBe
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MporpamMHbIN KOMMNOHEHT «Bba3oBbI HAOOP aHANUTUYECKNX OTYETOB O (PUHAHCOBOM CO-

AaHHbIX npoaykToB cemencTBa ALK ¢ npumeHeHnem
Polymatica Analytics»

CTOSIHUM pernoHa (MyHuuunanbHoro obpasoBaHms) Ha OCHOBE aHHbIX NPOAYKTOB cemencTtea ALK

¢ npumeHeHnem Polymatica Analytics» no3BonsieT pewwartb KOMNIIEKC 3a4a4 Mo aHanmay Krio4veBbIX

HanpaBneHn UHaAHCOBON AeATenbHOCTU cyObekTa Poccuickon degepaumm (MyHULMNANbHOMO

o6pasoBaHus) ¢ npumeHeHnem Polymatica Analytics n KOMNOHEHTa NOCTPOEHMSA perfnameHTHON

OTYETHOCTM 1 BKNIOYaeT B cebs:

Mate OLAP-ky60B no HanpaBneHUsM:

AoXoAHasa YacTb 6oaxeTa;

pacxogHas yacTb 6roaxeTa;

NCTOYHUKN (PUHAHCMPOBaHUSA 4epuumTa;
rocyfapcTBeHHbIE NporpamMmbl;

MeXOIomKeTHbIe TpaHchepThl;

OT4YETHOCTbL NO MHOrONETHNUM AAHHbLIM MYyHUUMNanbHbIX 06pasosaHM|7|.

MporpaMMHbIi KOMMOHEHT peanuayeT crieaytomne BO3MOXXHOCTU:

(DOpMI/IpOBaHI/Ie OTYETHOCTU MO MHOFOMETHUM OaHHbIM MECTHbIX BHmKETOB nocpencTtsom

KOHCTPYKTOpa OT4EeTOB, B TOM 4YKUCI1Ee NO TeEMaTUKaM:

1.

Mo OCHOBHbLIM NoKasaTenam AOXOAHOW YaCcTU MECTHbIX BI0aKeTOB, BKMOYasA:

rPyNnMpOBKY nokasaTterien B pa3pese MyHULMNanbHbiXx 06pa3oBaHuii;
AeTanusauus MHopMaumm no BMaam 4OXOA0B;

BO3MOXXHOCTb (unbTpaummn 1 Beibopa AaTbl 0ToGpaXKeHUs MHopMaLuy;
COrMocTaBreHne AaHHbIX MO MIaHOBbLIM U haKTUYEeCKMM nokasaTensim;
COoMnocTaBrieHne AaHHbIX 3a pa3Hble Nepuoabi;

N3MeHeHUs K NpeablayLemMy nepuoay.
Mo OCHOBHbBIM MOKa3aTensiM pacxo4HOM YacTn MECTHbIX BI04KeTOB, BKIOYas:

rpynnMpOBKY nokasaTternen B pa3pese MyHULMNanbHbiXx 06pa3oBaHuii;
rpynnMpoBKY Mo BUAAM PacxonoB;

rPyNnMpPOBKY MO OTpacnsiM;

BO3MOXXHOCTb (hUNbTpaumMm 1 Beibopa AaTbl 0ToOGpaXKeHUs MHopMaLmK;
COorocTaBreHne AaHHbIX MO MIaHOBbIM U hakTUYEeCKMM nokasaTensim;
cornocTaBneHne AaHHbIX 3a pa3Hble Nepuoabi;

M3MEeHEeHNA K npeablayuiemMy nepuoay.

dopmuposaHne OLAP-kyboB nocpeactsBom Polymatica Analytics ¢ TabnuyHbim

rpacpmyeckm oTobpakeHMeM no criegyroLw MM HanpaBneH sIM:

173

n



1.
1.1.

JoxoaHasa 4yacTb bromkeTa:

dopmupoBaHne CBOOHON U geTanbHOW MHOPMaUnn, O CTPYKTYPE U ANHAMUKE UC-

NoJfTHeHnA 0oXoa40B 3a nocrnegHne HeCKOJbKo NeT, BKIto4Yada AaHHble:

1.2.

O rpynnax v Buaax 40Xo4oB OlogxeTa;
0 pacnpegeneHun goxonos oiomketa no F'ALB;
00 ncnonHeHnn nNo goxoaam B TedeHune roaa;

O CTPYKType OOX0O0B B pa3pese rpynn/sBmaos/OoaxeTos/nepmnoios.

npeﬂ,OCTaBHeHI/Ie pacyeTHbIX nokasaTenen CTPYKTYpPbl 1 ANHAMUKN UCNOJTHEHNA O0-

X040B, BKIO4ad:

2.
2.1

MPOLEHT UCTONHEHNS;
HEMCMNONHEHHbI OCTaTOK,;

NHOPMaLMIo 06 3MEHEHWM K NpeablayLleMy nepuoay B abConoTHOM BblpaXXeHUn
No NNaHoBOMY U haKTUYECKOMY 3HAYEHWIO;

Temn pocTa;

TEeMn NpPUpocTa;

Jornto B obLemM obbeme J40X0A0B;

[10MNt0 COBCTBEHHbIX 10X0A0B blomKeTa.

PacxopgHas yacTtb OomkeTa:

dopMUpoBaHNe CBOAHOM U AeTanbHON MHpopMaLUn O CTPYKTYpe U AUHaMUKE UC-

NoJyTHeHNA pacxogoB 3a nocregHne HeCKosNbKo NeT, BKNo4Yaa AaHHble:!

2.2

O HanpaBneHusax, oTpacnax (pasgenax/nogpasnenax) n BMaax pacxonos biooxeTa;
0 pacnpegeneHnn pacxoaos 6rogxeta B paspese PBEC;

00 ncnonHeHun No pacxodam B Te4YeHue roaa;

O CTPYKTYpe pacxo4oB B pa3spese pa3genos/BMaoB/HanpasneHnin/GomxeTos/nepmo-

[10B.

MNpenocTaBneHne pacyeTHbIX NoKasaTenemn CTPYKTypbl U AUHAMUKU UCMOSNTHEHUS

pacxonoB, BKNO4Yas:

NPOLEHT UCMOJTHEHMS,;
HEWNCMOJTHEHHbIN OCTaTOK;

nHopmMaumio 06 nsmMeHeHUn K NpeabigyLemy nepuogy B abContoTHOM BblipaXXeHUn
Mo NIaHoOBOMY U hbakTU4EeCKOMY 3HAYEHUIO;

TEeMn pocTa;

TeMn NpPUpocTa;

Aonto B obwem o6beme pacxoaos;

A0S0 pacxofoB Ha coumarnbHyo cdepy B 0blem obbeme pacxonos.

174



3.
3.1

Mex6togKeTHble TpaHchepThbI:

dopmupoBaHne CBOOHON U geTanbHON MHAOpMaLMM 06 NCNOSTHEHUM NOSTYYEHHbIX U

nepefaHHbIX MeXOMKETHbIX TPaHCepPTOB NO PasfnYHbLIM YPOBHAM BlogpkeTa, BKMOYas AaHHbIE:

3.2

0 popmax (gotaumum, cybenamm, cybseHuun, nHole MBT) n Bugax TpaHcgepToB, no-
NyYEeHHbIX COOTBETCTBYIOLLMM OIO4XKETOM, B TOM YMCIE C Y4ETOM UCTOYHMKA NonyYe-
Hua MBT;

0 chopmax 1 BMgax TpaHchepToB, NepedaHHbIX N3 COOTBETCTBYHOLWEro GrogxeTa, B
TOM 4ucrie B pa3pese nonyyatenen MBT;

O KOHKpeTHoW hopme/Bnae TpaHcdepTa B paspese nonyyarenen/otnpasutenei;
00 ncnonHeHnn MexbIompKeTHLIX TpaHCHEPTOB B TEYEHME rOAa;

O CTPYKTYpe NOJTyYeHHbIx/nepenaHHbIX MEXOIKETHbIX TpaHChepToB B paspese

dopm/BnaoB/GroaxkeTOB/NEPNOOOB.

MNpegocTaBneHne pacyeTHbIX nokasartenen 06 NCNOMHEHUN NOSyYeHHbIX U nepe-

AaHHbIX MEXOIKEeTHbIX TPAHCHEPTOB, BKITHOYaAS:

4.
4.1.

NPOLIEHT UCNONHEHNS;
OCTaTOK K NEPEYNCIIEHNIO;

nHopmMaLmio 06 n3MeHeHUn K Npeablgyemy nepmogy B abContoTHOM BblpaXXeHUN
Mo NIaHoOBOMY U hakTU4ECKOMY 3HAYEHUIO;

Temn pocTa;

Temn NpupocTa;

Aonto B obuwem ob6beme TpaHCepPTOB;

HepacnpeaerneHHbIn 0CTaToK.

FocynapcTBEHHbIE NPOrpaMmbl:

dopmMmpoBaHue CBOOHOM 1 AeTanbHOW MHGOpMaLmMM O PUHAHCUPOBaHUM rocyaap-

CTBEHHbIX NMporpamMm, BKrno4vaa gaHHbIe:

4.2.

O NepeyHe N CTPYKTYpE rocyaapCTBEHHbIX MPOrpaMmm PermoHa;
0 pacnpegeneHun nporpaMmmMHbixX pacxodos 6ogxkeTta no otpacnam u MPBC;

06 UCNonNHeHMM NO pacxo4am Ha peanusaumio rocyaapCTBEHHbIX NPorpaMmm/noanpo-
rPaMm/OCHOBHbLIX MEPOMNPUSATUI B TEYEHME rOAa;

O CTPYKType nporpaMMHbIX pacxofoB B paspese nporpamm/otpacnen/IPEC.

MpepocTtaBneHne pacyeTHbIX NokasaTtenen o PUHaAHCUPOBAHUN FOCYAAPCTBEHHbIX

nporpamm, BKoYas:

MPOLIEHT UCTONHEHUS;
HEUCMNONHEHHBIN OCTaTOK,;
MHpopMaLMio 06 M3MEHEHMU K NpeablayLleMy nepvoy B abCONMOTHOM BblpaXKeHUm

Mo NraHOBOMY M (PaKTUYECKOMY UCMOSNTHEHWIO MPOEKTOB;
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5.
5.1.

TeMmn pocTa;
TeMn NpupocTa;
Aonto B 06LeM 06beMe pacxodoB Ha rocyAapCTBEHHbIE NPOrpaMmbi;

[I01H0 NPOrpaMMHbIX pacxofoB GroaxeTa.

NcTouHmkn domHaHcmpoBaHusa geduumta bogkeTa:

dopmupoBaHne CBOOHON K geTanbHON MHdopMaumm 06 ncnonHeHmm bogxeTa B

4acTn NCTOYHMKOB hUHaAHCKMpOoBaHWS Aedmunta BrompkeTa (MX NPUBMEYEHUS U NoralleHnst), BKIHO-

4yad AaHHble:

5.2.

O rpynnax (BHYTPEHHWE U BHeELUHWE) U BMAAX UCTOYHUKOB (prHaHcupoBaHua gedu-
uMTa orooxeTa;

0 pacnpegeneHnn UCTOYHMKOB bHaHcupoBaHusa aedumumta Grogpketa no FAVOOB;
006 MCnonHeHnn No UCTOYHMKaM (PUHAHCUPOBaHUS AeduumnTa 6ogxkeTa B TedeHne

roga;

MpepocTaBneHne pacyeTHbIX NokasaTternen 06 ncnomnHeHun Grogketa B YacTu Uc-

TOYHMKOB (PbMHaHCUpPOBaHMA aeduumnTa GlompkeTa, BKIOYas:

MPOLIEHT UCTOMHEHUS;
HEeUCMONHEHHbIN OCTaTOK MO UCTOYHMKAM (PUHAHCUPOBAHWUS;

MHPopMaLIMIO 06 U3MEHEHUW K MPeablayliemMy nepuoay B abComnoTHOM BblpaXXeHUn
Mo NNaHoBOMY U (PaKTUYECKOMY UCMOMHEHUIO MPOEKTOB;

TeMn pocTa;

Temn npupocTa.

e CamoctosaTensHoe hopMMpoBaHME OoT4YeTa Ha OCHOBE OaHHbIX npeAHacTpoeHHbIx OLAP-

KyGOB NOCpeACTBOM MHCTPYMEHTa MHOTOMEPHOro aHanuaa:

MHCprMeHT NO3BOJIAET:

HacTpanBaTb CaMOCTOSTENbHO BHELUHWI BUA, OTOBPaXeHUs AaHHbIX C MOMOLLbIO UH-
TepaKTUBHbIX Tabnuu, Avarpamm, rpacuKos;

HacTpavBaTb CaMOCTOATENbHO AOMNOSTHUTENbHbIE PacYeTHbIE NnokasaTenu;
3agaBaTtb yCrnosusa ounbTpaumn AaHHbIX;

BbIrpy>aTb O0T4eTbl B popmaT XLS;

BbIrpyXaTb MHTEPaKTUBHbIE Anarpammel, rpaduku B PDF dopmar.

5.13. MNMporpammMmHbIN KOMMNOHEHT «ba3oBbIn Habop

aHasfIMTU4eCKuUX ot4yeToB O KOHTpaKTHOﬁ AeAaATernnbHOCTU
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permnoHa Ha oCHoBe AaHHbIX npoaykTtoB cemeuctBa ALK ¢
npuMmeHeHnem Polymatica Analytics»

[MporpamMmmMHbIN KOMNOHEHT «ba3oBbii HAOOP aHANMNTUYECKUX OTHYETOB O KOHTPAKTHOW Aes-

TENbHOCTWN pPErMoHa Ha OCHOBE AaHHbIX NpoaykToB cemenctea ALK ¢ npumeHeHnem Polymatica

Analytics» no3BonseT pellaTb KOMMIEKC 3aAad No aHanusy pasmelleHns rocy4apCTBEHHOrO 3a-

Ka3a cybbekta Poccuinckon degepaunmm (MyHULMNanbHOro o6pasoBaHns) ¢ NpMMEHEHNEM

Polymatica Analytics n Bknto4yaeT B cebsi:

e [laTb OLAP-ky6OB:

CBOAHblE AaHHbIEe 3NEKTPOHHbIX JOKYMEHTOB;

AaHHble NNaHoB-rpadinKoOB M 3aKyNoK, B HUX BKIMIOYEHHbIX;
AaHHbIE KOHTPAKTOB N JOrOBOPOB;

JaHHble N3BELLEHUN;

CBOAHbI€ AaHHble A1 MOHUTOPUHIra Xxoaa UCcnofmHeHnA MHOroneTHMX KOHTPaKToB.

° npeﬂHaCTpoeHHble npuMepbl aHannMTUN4YeCKnx I'Ipe,EI,CTaBJ'IeHI/IIZ Ha [JdaHHbIX KyGOB no

HanpaBlieHNAM:

nnaHoBble 1 haKTUYeCKNe 06BbEMbI 3aKyMOK,;

npoBeaeHmne 3aKynok ¢ Aetanusaumen no cnocobam onpeneneHns NocTaBLLMKa Unu
WCNONHUTENS 1 CTaguaM peanusaumu;

CTPYKTYpa 3aKynoK B pa3pese yCrnoBui pasmeLleHns 3akasa (aBaHc, obecnevnrernb-
Hble Mepbl, yCTaHOBIEHHbIE TPpeboBaHMsA, NPeMMyLLECTBA);

CBeAEeHUsa O peanu3auum 3aKyrnoyvHbIX NPOLECCOB B OTHOLLEHUN COLUMAnbHO 3HAYu-
MbIX 06bEKTOB (Hanpumep, B paMkax rocy4apCTBEHHOM NPOrpaMmbl, HaUMOHaNbHbIX
NMPOEKTOB);

CcTaTUCTMKA M ANHAMKKa 3aKITHYEHUS U UCTIONHEHNST KOHTPAaKTOB;

9KOHOMMS BIOIKETHBIX CPEACTB;

KOHTPaKTbl C permoHanbHbIMU MNOCTaBLLMKaMMU;

KOHTpakTbl ¢ npueredeHnem CMIM/COHKO;

MOHUTOPWUHI MHOTOJTETHNUX KOHTPAKTOB.

5.14. NporpammHbLIN KOMNOHEHT «Ba3oBbIN Habop

aHanMTU4YeCKUX OTYETOB AN MOHUTOPUHra xoaa
peanusauun permoHasribHbIX MPOEKTOB Cy6beKTa
Poccuinckon ®epepaumm c npumeHeHmem Polymatica
Analytics»

I'IporpaMMHbuZ KOMMOHEHT «ba30Bbii Ha60p aHalIMTU4ECKNX OTHETOB AJ1A MOHUTOPUHIa

Xo4da peanun3aunn permoHasibHbIX NMPOEKTOB cy6be|<Ta Poccuinckon dJe/J,epau,MM C NpuMeHeHnem

Polymatica Analytics» npeaHasHayeH Ans OpMUPOBaHNS OTYETOB MO HaUMOHaNbHbLIM NPOeKTaMm.
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[na npuMeHeHus Moayns Heo6xoAMMbl AaHHbIE, codepalumnecs B nogcucreMe «BeaeHus u mc-

NOMHEHUS perMoHanbHbIX NpoekToBy cuctembl ALIK-INnaHnposaHne (ABTomMaTu3alus MJIaHUPOBa-

Hu Or0/pKeTa pernona (MyHuimnaiasHoro oopasosanus) — ALIK-Inanuposanue).

I'IporpaMMHblﬂ KOMMOHEHT «ba30Bbii Ha60p aHalIMTU4ECKNX OTHETOB AJ1A MOHUTOPUHIa
Xo4da peanun3aunn permoHarnbHbIX NMPOEKTOB cy61>eKTa Poccuinckon <De/:|,epau,vw| C NnpuMeHeHnem

Polymatica Analytics» BkntodaeT B cebsa 3 OLAP-ky6a no HanpaBneHusaMm:

e MiaH MeponpusTUIA U ero UCMOSTHEHWE;
e LerneBble nokasatenu;

e CBOAHblE OaHHbIE MO NMPOeKTaM.

Mo aaHHbiM OLAP-ky6oB nocpeacteom Polymatica Analytics ¢ TabnuuHbiM 1 rpacduye-
CKMM OTOBpaeHnem MOoXHO cchopMmpoBaTh CrneayoLime NnpeacTaBneHns:
1.  [naH mMeponpuATniA U ero NCNOSIHEHME:
1.1. dopmupoBaHue CBOAHOM M AeTanbHOM MHpopMaumm 06 MCNONTHEHUN permoHarnb-
HbIX MPOEKTOB MO COOLITUAM NPOEKTa B TEYEHNE TEKYLLEero roga, BKoyasa AaHHble:
— 0 nnaHe MeponpusiTUA No peanusaummn permMoHanbHOro NPOeKTa;
— 06 ucnonHeHnn nnaHa MeponpUsiTUA Mo peanu3aummn permMoHanbHOro NPOeKTa;
— 00 UCNOMHUTENSIX KOHTPOJSIBHOW TOYKM;
—  WMHdOopMaLMKM O COBbITUM M CTaTyCe UCMONTHEHNSA KOHTPOMBbHOWM TOYKY;

— 006 ypoBHE KOHTPOSS U PUCKE UCTONTHEHUS KOHTPOSIbHOM TOYKM.

1.2. TlpenocTaBneHne pacyeTHbIX Nokasartesnen 06 NCNOSTHEHMM NMTaHa MepPoNpUsATUA

pernmoHaribHbIX NPOEeKTOoB, BKIOYasn:

—  KONMYEeCTBO AHEW NPOCPOYKMY;

— KONWYecTBO AHEeKr A0 NMaHOBOro CpoOKa.

1.3. Tabnun4yHoe 1 rpaduyeckoe npeacTaBieHne CBeAEHMI O MPOCPOYEHHBIX KOHTPOSTb-
HbIX TOYKaxX MO UCMONMHUTESNSAM.
2. Llenesble nokasaTenu:
2.1. dopmupoBaHMe CBOOHOWN N AeTanbHOW MHGOpMauum 06 NCNOMHEHUN PerMoHanb-
HbIX NPOEKTOB NO LeneBbiM NokasaTensaM B TekyLleM rogy, Bknovas AaHHble:
- uenw;
— nokasaTenu Lenu u XapakTepucTUKN UX UCMIONHEHWS, B T.4.:
— 0as3oBoe 3HayeHue;
- ueneBoOe 3HaYeHue;

— nNNnaHOBOE€ 3Ha4YeHue;

- (hbakTnyeckoe 3HayeHue.
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2.2.

npeD,OCTaBJ'IeHVIe pacHeTHbIX nokasarenen 06 NCNOSTHEHWM NITAHOB MO LENEBLIM

nokasaTtesidM permoHaribHbIX NPOEKTOB, BKIHOYaA:

3.
3.1

OTKITOHEHUS! OT LieNeBoro 3HadyeHus (abcontoTHOe, OTHOCUTENBHOE);
OTKIOHEHUs oT 6a30BoOro 3HayeHus1 (abCconTHOE, OTHOCUTENBHOE);
MPOLEHT AOCTWXKEHUSI.

CBoaHble gaHHbIe no NnpoeKTaMm:

dopmupoBaHme CBOOHON U geTanbHON MHopMaumm o oHaHCUPOBaHUN permno-

HalrnbHbIX MPOEKTOB B T€4YEHNE TEKYyLUero roga, BKri4Yad AaHHble!

3.2.

O CTPYKTYpe pervoHarnbHbIX NPOEKTOB (HauMoHanbHbIN/heaepanbHbii/pernoHans-
HbIN);
006 MCnonHeHnn No pacxofgamM Ha peanuaaumio permoHarnbHbIX NPOEKTOB;

0 pesynbTaTte NpoekTa;

lMpenocTaBneHne pacyeTHbIX NokasaTenen o gMHaHCMPOBaHNN PerMoHanbHbIX NPo-

€KTOB, BKI1Ho4asa:

3.3.

NPOUEeHT NCNOJTHEHUA;
HEeWCMNOSTHEHHbIN OCTaTOK,;

Aonto B o6wem o6beme pacxodoB Ha perMoHarnbHbIE NPOEKTHI;

dopmupoBaHme CBOOHON U AeTanbHON MHAopMaLmMm 06 NCTOYHMKaxX bnHaHcupoBa-

HUA pernoHarbHbIX NPOEKTOB B TEeKyLleM rogay 1 cnenyrowmx Tpex netT, Bkn4vasa gaHHbIe:

3.4.

00 NCTOYHMKE (PUHAHCUPOBAHUS PEMMOHANIbHOIO MPOEKTa;
O pesynbTaTte MPOeKTa;
nnaH Ha 2 roga;

nnaH Ha 3 roga;

lMpenocTaBneHne pacyeTHbIX NokasaTtenen o dMHaHCMPOBaHNN perMoHanbHbIX NPo-

€KTOB, BKI1Ho4asa:

3.5.

NPOUEeHT UCNOJTHEeHUA,
HEeNCMNOSTHEHHbIN OCTaTOK,;

Aonto B obwem ob6beme pacxodoB Ha perMoHarbHble NPOEKThI;

dopmmpoBaHMe CBOAHOW U AeTanbHOW nHdopmauumn o6 yyactum Be4oMCTB B pea-

M3aunmn permoHanbHbIX NPOEKTOB B TEKYLLEM roay U cneanyrwmnx Tpex neT, BKo4aa gaHHbIe!

3.6.

06 MCTOYHMKE (PHAHCMPOBaHUSA PErMoHanNbLHOro NPoeKTa;

lMpepocTaBneHne pacyeTHbIX NokasaTtenen o PUHaAHCUPOBAHUN PernoHanbHbIX NPo-

€KTOB, BKI1lO4a4d:

MPOLUEHT UCMNOMHEHNS;

HEeNCnoSIHEHHbIN OCTaTOK,;
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— gonio B obLiem o6beMe pacxo4oB Ha perMoHarbHble NPOEKThI;

3.7. dopmupoBaHue CBOAHOW MHMOPMaLMK, 06 UCNONHEHUM PErMoHarnbHbIX MPOEKTOB B
TeKyLLeM rogy, BKroyasi AaHHbIe:
— 0 (hoMHaAHCMPOBAHMMN PErnoHanbHOrO NPOEKTa;
— O KONMYECTBE KOHTPOSbHBLIX TOYeEK (MNaHOBOM U hakTUYECKOM);
— O KONMYECTBE LieneBbIxX NokasaTtenen (NNaHoBOM M hakTUHECKOM);

3.8. [lpepocTasneHne pacyeTHbIX NnokasaTenen o MHaHCMPOBAHNN perMoHanbHbIX NPOo-
€KTOB, BKIOYas:

—  No hMHAHCMPOBAHMUIO:

— NPOUEHT UCMNOoNHeHNnA,

—  HEWUCMONHEHHbI OCTaTOK;
— MO KOHTPOIIbHbIM TOYKaM:

— NPOUEHT NCMNOJTHEHUA;

—  HEWUCMOSHEHHbIA OCTAaTOK;
— NO ueneBbliM NokasaTesnam:

— NPOUEHT UCMNONHEeHNA,

—  HEWUCMNOMNHEHHbI OCTaTOK.

5.15. NMporpaMMHbIN KOMMOHEHT «XpaHeHne OaHHbIX
permoHanbHoro cermeHta EPH»

MporpamMMHLIN KOMMNOHEHT «XpaHeHne OaHHbIX perMoHansHoro cermeHta EPH» obecne-
YnMBaeT BO3MOXHOCTb XpaHEHUS U perynsapHoro o6HOBNEHNS CBEAEHWI O HaceNeHnn permonHa, no-
nyyaembix 3 degeparnsHon rocyaapcTBEHHON NMHOOPMAaLVMOHHON cUCTeMbI BeaeHna EguHoro de-
AepanbHoro nidpopmaumoHHoro peructpa (PrihMC EPH), a Takke nuctopum nx nsmeHeHus.

®YHKUUM KOMMOHEHTA COCTOSIT B CNEAYOLLNM:

e XpaHeHue cBedeHWI O HaceneHUn permoHa:

— HacTpOeHHas MOAErb XpaHeHUs JaHHbIX COOTBETCTBYET CTPYKTYpe Buaa CBEAEHUN
B CM3B «Paccbinka ceegeHun o unsnyecknx nuuax no tepputopuansHoMy npu-
3Haky n3 EPH (oupektuBHas pacchbinka)y;

— Mopaenb oGecneymBaeT CoXpaHeHe NCTOPUN U3MEHEHMS 3anMUCU CBeAEeHUIA O hu3n-
4YeCcKoM nuue.

e 3arpyska JaHHbIX:

— 3arpyska XML ¢hbannoB AUpEKTUBHOM paccbiniku, nonyvyaembix ot ®IrC EPH;

— MPOTOKOMMPOBaHWE BbIMOMHAEMbIX onepaumin 3arpy3kun ceegeHnn EPH ¢ domkcaumnen
B XXypHare;
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— OTnpaBka agMUHUCTPATOPY yBeOOMIIEHWUI NO 3MNEKTPOHHOW NoYTe ¢ MHGopMaLmen o

pesynbTaTte 3arpy3kv AaHHbIX.

lMpumeyaHue: TpaHcnopTHaga YacTb B3anmogencTens yepes CM3IB ¢ dI1C EPH He
BXOAUT B hyHKLMOHAN NPOrpaMMHOro KoMnoHeHTa n obecneunBaeTcsi cpeacTBaMum perno-

HanbHoW cuctembl PCMOB.

e [IpoCMOTP M NOUCK AAHHBIX YNOTHOMOYEHHbLIM NOSIb30oBaTENEM:
— MPOCMOTP AaHHbIX B BUAE CrMcKka cBeAeHn 0 onsnvecknx nuuax permoHa ns EPH

—  C BO3MOXHOCTbIO 0TGOpa Mo YCroBUsSIM, punbTpaLumn, COPTUPOBKM 3annceil;
—  C BO3MOXHOCTbIO MPOCMOTpa AeTanusaumm nHpopmauum no KOHKPETHOW 3a-

nncu, BoIBpaHHOW B CNINCKE;
— MOUCK cBeaeHUN 0 hU3MYECKOM fnLE NO ero peksmsnTam

- hamnnusa (o6s3atensHo);
- 1M3A (065a3aTensHo);
—  OTYecTBO (NpY HanMuun);
- 0065a3aTenbHO OAMH U3 MAEHTUMUKATOPOB CBEAEHMIN O (PU3NYECKOro Nuua:
= HOMmep 3anucu dpefepanbHOro perncTpa CBeAeHUN O HaceneHun —
NpEPH;
"  [JOKYMEHT, yAOCTOBEPSIOLLMA NNYHOCTb (Cepus U Homep, AaTa Bbl-
aaun);
" MAEHTUMUKALMOHHBIA HOMEpP HanoronnaTenbLmKa,;
= CTpaxoBOW HOMEpP WHAMBWAYaAnbHOro NMLEBOro cHeTa 3aperncTpmpo-
BaHHOro nuua B cucteme WHAMBUAYanbHOro(nepCoHNMULMpoBaH-

HOro) yyeta

C nocreayrLmnmM npocMoTpPoM geTanusaumm nHdopmMaumm No HangeHHon 3anucy;
—  MOHWUTOPWHI N NOrMpoBaHue BbINONHEHUS onepaunin NpocMoTpa geTanbHon NHgop-

Mauum o n3n4eckom nuue.

5.16. NMporpamMmmMHbIN KOMNOHEHT «lpeaocraBneHne AaHHbIX
pervoHanbHoro cermeHta EPH no noanucke n sanpocam»

MporpamMMHbIN KOMNOHEHT «[lpefocTaBneHme AaHHbIX pernoHansHoro cermeHTa EPH no

noanncke n 3anpocam» peanusyeTt cregyrumne BO3MOXHOCTUL

° BeueHme nepevyHA nogaepXxmBaemMblixX Ha60pOB OaHHbIX, KOTOpble npeaHa3Ha4dYeHbl Aand

oTnpaskun noTpebutensam. 3anucb o Habope AaHHbIX COAEPXKUT:

—  Kop (YHMKanbHbIN naeHTugukaTop);

— HaunMeHOBaHWe;
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— onucaHue (BKIYasi onmcaHue cnucka npeaocTaBnseMblX CBeAEeHUN 0 hU3NYECKOM
nuue u ycnosus otbopa msnyeckmx nuy);

— CNNCOK NMapamMeTpoB, KOTOPblE y4aCTBYIOT B YCITOBUAX 0T6opa.

e BepeHve peectpa notpebutenen pans  ynpaeBneHWe [OCTYNOM K AaHHbIM - Ans
MHPOPMALIMOHHbIX CUCTEM-NOTpebuTenen gaHHbIX. Ons Kaxgoro notpedbutens B peecTpe

XpaHATCS crieaylolimne CBeAeHUs:

— vaeHTudukaTop notpedbutens (MHEMOHMKA MHAOPMALMOHHOW CUCTEMbI NOTPebu-
Tensa B CMOB);
— HaMMeHOBaHue noTpebutens;
— nepeyeHb HABOPOB AaHHLIX, AOCTYMHbLIX NOTPEOUTENIO;
— Ang Kaxgoro Habopa:
—  AOCTYMHbIVA PEXUM NONYyYeHUst OaHHbIX («3anpoCc-0TBET» UMK «MOAMUCKa»);

—  Aansa pexuma «lMoanucka» — pexunmM BbIrPy3Ku U pacnuncaHue;

—  ans pexuma «lMognucka» 3Ha4YeHUs NnapaMeTpoB.
e [IpenocTtaBneHue ceBeaeHUn NoTpedbutensam:
— npuem n obpaboTka 3anpocoB Ha nonyveHne HabopoB AaHHbIX, BKITOYas

— NpoBepKy NpaB AOCTyna noTpebuTtens kK Habopy AaHHbIX;
—  NpOBEepKYy KOPPEKTHOCTU U COOTBETCTBUS NMapamMeTpoB B 3anpoce TeM, KOTO-
pble paspelleHbl B paMKax cornacoBaHHOro Habopa;

- hopmumpoBaHune oteeTtoB B Buae XML dannos;
— Bblgada gaHHbIX B COOTBETCTBUM C noanmckamu B Buae XML dainos;
—  MOHUTOPWVIHI N NOrMpOBaHME BbINONTHEHNS onepaunii.

lNpumeyaHue: TpaHcnopTHas YacTb B3anmogencTems Yyepes CM3B ¢ cuctemamm-noTpe-
OMTENsMU JaHHbIX HE BXOAUT B OYHKLMOHAMN NpOrpaMMHOro KOMNoHeHTa n obecneynsaeTtcs

cpencteamu pernoHansHom cuctemol PCM3B.

5.17. MporpaMMHbIN KOMMNOHEHT «PopMMpoBaHue
NPOU3BOJIbHbIX 3aNPOCOB K AAaHHbLIM pernoHaribHOro
cermeHTa EPH»

[MporpamMMHbIA KOMNOHEHT «DOpMUPOBaHNE NPOU3BOSIbHBIX 3aNpPOCOB K OAHHBIM pPerno-
HanbHoro cermeHta EPH» peanusyeT BO3MOXHOCTb Nony4eHust BbIBOPOK AaHHbIX B OTBET Ha 3a-

npoc ynosIHOMO4YeHHOro nonb3oBaTend, BKno4vasa:

e BBOZ NMapaMeTpOoB 3anpoca C y4eTOM yCTaHaBNMBaeMbIX OrpaHUYEHNI;

e OTNpaBKy 3anpoca B KOMMNOHEHT «XpaHeHne AaHHbIX perMoHanbHoro cermeHta EPH»;
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e nony4yeHue oteeTa B Ul-uHTepdelic (CnMcok mnsnyeckmx nu, ¢ aTpubytaMmm nepcoHanbHbIX

AaHHbIX);
e BbIFPY3KY B Buae thanna B goopmarte xlIsx;

& MOHWUTOPUHI N NNOr’MpoBaHNE BbINMOJTHEHUA OI'IGpGLIMVI, B TOM 4ucne (*)I/IKCGLI,I/I[O 000oCcHOBaHNSA
BbIMOJIHEHNA YMNOJIHOMOYEHHbIM MNonb3oBaTtenemMm nOaHHOro 3anpoca K nepCoHalrbHbIM

AaHHbIM.

5.18. NMporpammMHbIN KOMNNekc «PeweHne 6usHec-aHanusa
Monnmartuka»

MporpaMmHbIM Komniekc «PelweHne 6u3Hec-aHanm3a MoanMmaTtmKa» COCTOMT M3 Mpo-

rPaMMHbIX KOMMOHEHTOB:
1. KomnoHeHT «MIHCTpymeHT mHoromepHoro OLAP-aHanu3sa (Polymatica Analytics)».

2. KoMNoHeHT «KOHCTPYKTOP MHPOPMaLMOHHbIX NaHenen (Polymatica Dashboards)».

5.18.1. MporpaMMHbIN KOMMOHEHT «WHCTPYMEHT MHOromMepHoro
OLAP-anHanusa (Polymatica Analytics)»

MporpamMMHbIN - KOMMOHEHT «WHCTpymMeHT MHoromepHoro OLAP-ananusa (Polymatica

Analytics)» peanusyeT criegytoLine BO3MOXHOCTY:

e lcnonb3oBaHWe AaHHbIX aHANIMTUYECKOrO XpaHunuiia.

o Bbibop pasamepHocTen n hakTtoB onst OTOOpaXKeHus:

npegocTaBneHne nepeyHa pasmepHocten n gaktos OLAP-ky0a;

— pobaBneHve uUnu UCKNYeHne pasmepHoOCTEeN U (PaKToB.;

— BO3MOXHOCTb CO3[aHUA JOMNOMHUTENbHbBIX NOMb30BaTENLCKNX pa3MepHoCcTen (C Le-
Nblo KNnaccuukaumm unm rpynnmpoBkn 00 HEKTOB);

— eCTaHOBIIEHNE 1 U3MEHEHNE NOPSAKA PacnonoXeHUs BblIOpaHHbIX pa3mMepHOCTEN U

(haKTOB B KOJIOHKaX Urn cTpokax Ans oTobpaxeHus.
e Co3pgaHue BblYMCIMMbIX (haKTOB.
e [1poCMOTp AaHHbIX CO CreayoLMMM BO3MOXHOCTAMU:

— MPOCMOTP AaHHbIX B BUAe Tabnuubl;
— obecneyeHne NpocMOTpa AaHHbIX B BUAE Cneayowmx guarpamm, pasmellaemMblx Ha
aHanUTU4YeckUx NnaHensax:

— TUCTOorpamMmbl;
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— Aauarpammbl Ang BU3yanusauumn nepapxum;

—  rpadomku;

— Auarpammebl ¢ obnactamu;

— TOYeuHble Agnarpammel;

— KpyroBble Anarpammbl;

— CMeHa HanpasneHus pacyeTa dakta B cBogHoOW Tabnuue (no ropusoHTanu, no Bep-
TUKanu);

— €BS3b TabnnyHbIX hopM C anarpammamu,;

— nogaepxka Drill-Down (BO3MOXHOCTb yriyGreHusi U3 arpermpoBaHHbIX 3HAYEHWI B
Oonee geTanbHble YPOBHM AAHHbLIX Kyba);

— npumeHeHue unbTpaLmm, rpynnMpoBKY, COPTUPOBKU N CKPbITUS AaHHbIX;
o CopTupoBka hakToB, BKNovatoLLas:
— COPTUPOBKY AaHHbIX B TabNM4YHOM npeacTaBneHMn B BO3pacTarolwem nnm ybbisato-
LeM nopsigke;
— W3MEHeHMe HanpaBfieHNs1 COPTUPOBKM;
— BO3MOXHOCTb OTMEHbI COPTUPOBKMW.
o  dunbTpaums gaHHbIX, obecnevnBaroLLas:
— dunbTpaumio B Tabnvuax u guarpaMmmax;
—  BO3MOXHOCTb OTMEHbI (hunbTpaLmm;
— npumeHeHus GunbTPoB No aktam B BUAE OPMYyIibl.

° KOppGKTI/IpOBKa OaHHbIX (MsmeHeHme 3Ha4YeHumn p83MepHOCTeVI npn HaxoXxXgeHnn B AaHHbIX

owmnbok, 6e3 npekpaLLeHnsa aHanMTu4eckon paboThbl).
¢ Bebirpyska npeacrtaeneHumn gaHHeix OLAP-ky6a:
— BbIFpy3Ka 1 coxpaHeHne TabnuyHbix AaHHbIX popmaTax: XLS, CSV,
— BbIFpy3Ka 1 COXpaHeHue rpadmyeckmx AaHHbIX B BuAe pucyHka B gpopmate PNG.

e HacTponka pgoctyna nonb3oBaTenem K MHOrOMEPHbIM [aHHbIM B COOTBETCTBMM C WX

NOMHOMOYUAMMN, BKIOYASN:
— HacTpoOWKy AOCTyna K MHOrOMEpHbIM AaHHbIM Morib3oBaTento, rpynne nonb3osaTe-
newu,
— HacTtpouky npas goctyna Kk OLAP-kyGy B 4acTtv BBeAeHMS MOMHOro JocTtyna wunm
OrpaHNYeHnn K cneayoLwmm AaHHbIM:
- OLAP-kyby;
—  pas3mMepHOCTAM;

- baktam.

e HacTtponka cnegyroLmx ponen nonb3oBaTens:
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- Aﬂ,MVIHVICTpaTOp — pOJib nornb3oBarernen, ocyuwlecTBnArLWmnx HaCTpOIZKy n agaMnHun-

CTPVpOBaHWE aHanMTUYeCcKUX naHenew, aaMUHUCTPUPOBaHWE porei nonb3oBaTe-

newn;

— AHanuTuk — porb nosib3oBaTenen, OCyLeCcTBNAIOWMX HACTPOMKY 1 NPOCMOTP aHanu-

TUYECKMX NaHeneun.

5.18.2. MporpaMmMHbIN KOMNOHEHT « KOHCTPYKTOP MHPOPMaLIMOHHbIX

naHenen (Polymatica Dashboards)»

MporpaMMHbIi  KOMAOHEHT «KOHCTPYKTOPp MHGOPMAaUMOHHLIX NaHenen

Dashboards)» peanuayeT cnegytoLine BO3MOXHOCTMU:

Mcnonb3oBaHue AaHHbIX aHanMTUYEeCKOro XpaHunuia.
Co3spgaHue 1 HacTporika HabopOoB OaHHbIX.
CosgaHune n HacTpovika BU3yanusaumm OaHHbIX.

Busyanusaums aaHHbIX B BUAE:

cronbyaTon guarpamMmmel;
—  JNWHENHOW gmnarpamMmmsbl;

— JNUWHen4yaTom guarpammbl;
— Kpyrosou guarpammbl;

—  NayTWHbI;

—  pO3bl BETPOB;

— ApeBOBMAHON AnarpamMmbl;
—  YUCMOBOro MHAMKATOPA;

—  Tabnuubl;

— CBOAHOW Tabnuubl;

—  SVG-KapThl;

KapTUHKW/TEeKCTa/CCbINKN.

M3ameHeHne uBeToBOM ramMmmbl fawbopaa.

Wcnonb3oBaHne omnbTpoB Ans 4awbopaoB Ui BUOXKETOB.
HacTponka nepexogoB mexay gawudopgamm.

HacTpolka Bknagku aawwoopaos.

KonunacT ccbinkon Ha gawbopa.

CoxpaHeHune BugxeTtoB B popmatax: XLSX, PNG, JPG u gpyrue.

JlormpoBaHue gencTsun nonb3oBaTens.
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° HaCTp0|7||<a aoctyna nonb3oBartenen unu rpynn nonb3oBaTenen K Buaxeram, D,aLIJ60pLI,aM,

oT4yeTaMm.
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6. OnucaHmne pyHKLMOHANBLHOCTU NPOrpaMMHOro Komnriekca

«eonHpopMaLMOHHbIE CEPBUCHI»

I'IporpaMMHbuZ KOMMJ1EKC «reOI/IHCbOpMaUMOHHbIe CepBUCBbI» MNO3BOJIAET BbINOJIHATL 3a-
Oayvun, cBA3aHHbIE C O6pa6OTKOIZ n OT06pa)KeHI/IeM NPOCTPAHCTBEHHbLIX AaHHbIX, a TakKkKe CONnyTCTBY-

oLen nHopmaumn.

MporpammHbIn KOMNNEKC « eonHdopMaLMOoHHbIE cepBuCbI» obecneynBaeT cregytouime

BO3MOXXHOCTMU:

ynpaBneHme NPOCTPaHCTBEHHbIMU OaHHBbIMU U COI'IyTCTByI'OLLl,eI7I I/IHd)OpMaLI,VIeI‘/‘I.

OT0bpaxeHne NPoCTPaHCTBEHHbIX AaHHbIX.

BbinonHeHne kaptorpaduyeckux onepaumn.

Monck NPOCTPaHCTBEHHBIX AaHHbIX.

npOFpaMMHbIVI KOMMJ1EKC «reOI/IHCbOpMaLI,MOHHbIe cepBuUCbI» COCTOUT U3 MNMpPOrpamMmMHbIX

KOMIMOHEHTOB:

e CepBuC reoaHanuTUkn Ans GOPMUPOBAHUS TEMMOBbIX, KNACTEPHbIX M rekcaroHarbHbIX

Cnoes.
e PaboTa ¢ pacTpoBbIMU AAHHBLIMW.
e PaboTa ¢ BEKTOPHbIMU JaHHbLIMMW.
e  /IMNOPT 1 3KCNOPT BEKTOPHbIX AaHHbIX.
e [logknioyeHne BHELIHUX TannoBbIX CEPBUCOB.
o KawmpoBaHue TanmnoBbIX CrOEB.
o PaboTta c kapTkomnoHeHTom HCII.
o [lepenaya BeKTOpHbIX AaHHbIX B HCI.
e WHTepderic agmuHucTpartopa.
e UHTepdperic nonb3oBaTens.
o KapTtorpaduyeckoe sapo.
e [louck gaHHbIX.
e [lokyMeHT reHeparop.
o Pepaktop 06BHEKTOB KapThl.
e Pa3bop gaHHbIx n3 XML-BbInMcok PocpeecTpa.

e JlMueHaupoBaHue.
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6.1. lporpaMMHbIN KOMNOHEHT «CepBUC recaHanNUTUKN ans
chopMupoBaHUA TENNOBbIX, KNACTEePHbIX U FreKCaroHarsrb-
HbIX CIOeB»

MporpaMMHbIi KOMMNOHEHT obecneunmBaeT peanusauuio crepyrwwmx yHKUMOHaNbHbIX

BO3MOXHOCTEW No paboTe ¢ BEKTOPHLIMU AaHHbIMM:
e Busyanusaumsi Ha KapTe BEKTOPHbIX AaHHbLIX B BUAE CINOS FpagveHTHOW TENNOBOW KapThbl
e Busyanusaumsi Ha kKapTe BEKTOPHbIX AaHHbIX B BUAE CIOs rekcaroHanbHON TEMMOBOW KapThbl.

° Bmsyanmaau,msl Ha KapTe BEKTOPHbIX AaHHbIX B BUOE KIaCTepHOro Cro4.

6.2. MporpamMmMHbIN KOMNOHEHT «PaboTa ¢ pacTpoBbLIMM
AAHHLIMMW»

npOFpaMMHbIVI KOMMOHEHT obecneynBaeT peann3aunio crnegyrowmnx (byHKLl,I/IOHaJ'IbeIX

BO3MOXXHOCTEN No paboTe ¢ pacTpoBbIMU AaHHbIMU:
e 3arpyska v onTMMM3aumsi pacTpoBbIX AAHHbIX.
e OTobpaxeHne Ha KapTe CNOEB PaCTPOBLIX AAHHbLIX B BUAE CMOS.

° OT06pa)KeHllle Ha KapTe CJ10eB PacCTpPOBbIX AAaHHbLIX B BUOE KAaPTOOCHOB.

6.3. lporpaMmMHbIN KOMNOHEHT «PaboTa ¢ BEKTOPHbIMMU
AaHHbIMN»

npOFpaMMHbII‘/‘I KOMMOHEHT obecneuvnBaeT peann3aunio crnegyrowmnx beHKLl,I/IOHaJ'IbeIX

BO3MOXHOCTEN Mo paboTe ¢ BEKTOPHbIMU AAHHBIMU:
o OTobGpaxeHne Ha KapTe CNoEeB BEKTOPHbIX AaHHbIX No npoTokony WMTS.

e OTobpaxeHne Ha KapTe CNoeB BEKTOPHbIX AaHHbIX No npoTokony WFS.

6.4. [porpaMMHbIN KOMMOHEHT «MMNoOpPT N aKcnopT
BEKTOPHbIX AAHHbLIX»

[MporpamMMHbIN KOMMOHEHT obecnevvBaeT peanusauuio cnegyowmnx QYyHKLMOHANbHbIX

BO3MOXHOCTEN N0 paboTe ¢ BEKTOPHbIMU AAHHBIMU:
e 3arpyska BEKTOPHbIX JaHHbIX.

e OKCMOPT BEKTOPHbIX AaHHbIX MO BbIBpaHHOMY OOBLEKTY, Cro WU CNUCKY OBBLEKTOB,
chopMMpoBaHHOMo B pe3dynbTate noucka, no B opmatel GEOJSON, SHP, GPKG, CSV ¢
BO3MOXHOCTbI0 BbibOpa CMCTEMbI KOOpANHAT (M3 onpeaeneHHbIX B Cucteme) u coxpaHeHns

CeMaHTUYeCKon UHopMaLMK.
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6.5. [porpaMMHbIN KOMNOHEHT «loaKn4YeHne BHELWHUX
TaunoBbIX CEPBUCOBY

MporpaMMHbIi KOMMOHEHT obGecrneyrBaeT peanu3aumnio NOAK0YEHUs U 0ToBpaXeHNUst Ha
KapTe CNoeB NPOCTPAHCTBEHHbIX AaHHbIX U3 BHELLUHUX TalroBbiX cepBUCOB Mo npoTtokony WMS,
WMTS.

6.6. [porpaMMHbIN KOMNOHEHT «K3awunpoBaHue TannoBbIX
cnoesy

[MporpamMMHLIN KOMMNOHEHT obGecneunBaeT peanusauuio KawmnposaHna CMCTeMoNn CNoes,

oTobpaxaembix no npotokony WMS, WMTS.

6.7. lporpaMmMHbIN KOMNOHEHT «B3anmogencreue ¢ HCIMNO»

MporpamMmMHbIN KOMNOHEHT obecneunBaeT peanusauuio B3anmopaenctens ¢ HCIML B yacTtu

3anpocos u nony4vyeHunsA I/lHq)OpMaLI,I/WII

e YnpasneHue otobpaxeHnem cnoes HCIL.

e [lonyyeHne MHgopmaumm nNo NPOCTPaHCTBEHHBIM AaHHbIM.

o [loncka ob6beKTOB, B T.4. NO aTPUBYTy uUnu rpynne atpubyToB, MO KoopAMHaTaM.
e [TonNHOTEKCTOBBIMA NOUCK CBEAEHWUA, AOKYMEHTOB, MaTepuarnos.

e [lonyyeHue cnoes, TemaTnyecknx HabopoB NPOCTPaHCTBEHHbLIX AaHHbIX.

e  DunbTpaumsi 0OGBHEKTOB CNOSA MO 3HAYEHUAM aTprubyTOB.

e [lonyyeHne nHopmaumm No NPOCTPaHCTBEHHbIM AaHHbIM KapTbl.

e [leuyaTu BbIGpaHHOro hparmMeHTa KapThl.

° PeﬂaKTMpOBaHMﬂ oObekToB  cnos BEKTOPHbIX  AaHHbIX, BKNtovass  gobaeneHue,

penaktnposaHue U yganeHue.

6.8. TporpaMMHbIN KOMNOHEHT «llepegaya BEKTOPHbIX
AaHHbIX B HCMO»
MporpamMMHLIN KOMNOHEHT obecneunBaeT peanusauunio nepegadn (3arpyskm) XpaHMMbix B
Cuncteme BekTOpHbIX AaHHbIx B HCIA.
6.9. [MporpaMmMHbIN KOMNOHEHT «UHTepdenc
agMUHUCTpaTopa»

MporpaMMHbIi KOMMOHEHT 0GecneYmBaeT peanusaunio MHTepderica agMMHUCTpaTopa no

HacTpoike CMCTEMbI B YaCTu:
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YnpaBneHuss Habopamu BEKTOPHbIX [AaHHbIX, BKMOYasi 3arpy3ky M HACTPOWKY Monen

ceMaHTU4eCcKon NHpopmMauunu.
YnpaBneHus Habopamu pacTpoBbIX AaHHbIX, BKIIOYAs 3arpy3Ky pacTpoB.

yl'lpaBJ'IeHI/IFI Ccnodamu, BKIoYaa co3daHune CrioeB Ha OCHOBE BEKTOPHbIX UMK pacCTpOBbIX

AaHHbIX, a Takke BHELLUHMX TaWmnoBbIX cepBnUcoB Mnun gaHHbix HCIL.

YnpaeneHusi oToGpaXxeHMeM CriosiMn, B T.4. HAcTpoKKa CTUnen n obnactn otodpaxeHus.
YnpaBneHus CNMCcKOM KapTOOCHOB M LEPEBOM CIOEB, B T.4. TeMaTU4ECKMMM Habopamu.
YnpaBneHus npoLeccammn K3LMpOBaHWS CrOEB.

YnpaBneHus wabnoHamu gnsi JOKYMEHTOB reHepartopa.

YnpaBneHue cucteMamm KoopauHar.

YnpaeneHust rpadondecknmm saneMeHTamm (LUpudTbl, MKOHKN).

Baanmopencteus ¢ HCI[.

HacTpowkon noucka.

6.10. NMporpaMmMHbIN KOMNOHEHT «UHTepcenc nonb3oBaTens»

MporpamMMHLIN KOMMOHEHT obGecneuYnBaeT peanusauuio MHTepdenca nonb3oBaTens B Ya-

CTN oTOBpaXkeHNst NPOCTPAHCTBEHHBIX AaHHbLIX B BUAE KapTbl, yNpaBneHus otobpaxeHnem n B3au-

MOOENCTBUSA C 0T06pa)KaeMbIMVI OaHHbIMW.

6.11. NMporpammHbIN KOMNOHeHT «KapTorpaduueckoe aapo»

MporpamMmHBIN KOMNOHEHT obecneynBaeT peanusauunio Kaptorpadmnyeckmx pyHKLnn no

paboTe C KapTol U NPOCTPaHCTBEHHbIMM 0O bEeKTaMK1, a UMEHHO:

Haswuraumio no KapTe, BKIo4asn:

— M3MeHeHue macliTaba;
—  MHCTpyMeHT «O630pHasa MUHM kapTay;

—  NO3ULMOHMPOBaHUE Ha OOBEKTLI CMOA.
KonupoBaHue CCbIfkM Ha TekyLee COCTOSHNE KapTbl UK Ha OOBbEKT.
M3mepeHusa Ha kapTe, BKIoYas:

— [Mony4yeHune koopamHaT BbIBPAHHOM TOYKU Ha KapTe.
—  WMamepeHune anuH npambiX U IOMaHbIX JIMHWIA.
—  WMamepeHne MHOroyronbH1KOM (Mmrowagab 1 nepumeTp).

— WMamepeHune kpyrom (nnowagb, ANUHA OKPY>KHOCTU 1 pagnyc).

PaboTta ¢ oTtobpakeHMeM crnoes, BKOYas:
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— BknouyeHune n otknioveHne otobpaxeHuns crnosi/Bcex CrioeB Ha KapTe.
— TemaTtunyeckune Habopbl.

— [lownck cnos B gepesBe No UMEHW.

— Hactpoiika oToGpaxeHusi cnosi — Bblbop cTuns.

—  @unbTpaums oTobpaxaembix 00BHLEKTOB Crosi.
PaboTa ¢ oTobpakeHnemM KapTOOCHOB, BKOYasi:

— OrtobpaxeHne nepeyHs OCTYMNHbIX KAPTOOCHOB.

— [MogkntoyeHne/oTKNoYeHNE KapTOOCHOBHbI.
I'IonyquVle VIHCbOpMaLI,VIVI 0 0ObeKkTax akTUBHbIX BEKTOPHbIX CIT0EeB, BKI1HO4YaA:

— B BbIiGpaHHOI TO4Yke (MPOKOM MM No KoopauHaTam).
— B rpaHuuax HapucoBaHHOWM 065r1acTu (Kpyr, MHOrOYrOJibHUK).

— [lepecekaeMbix BbIGpaHHbIM (AKTUBHBIM) 06 BEKTOM, B T.4. C Bydhepom.

OTobpaxeHne ceMaHTM4Yeckorn WHdopMauMM Mo MNPOCTPaHCTBEHHOMY OOBLEKTY B BuAE

KapTO4KK Npu BelbOpe 13 cnncka 06beKTOB (B T.4. MO pe3ynbTaTamM Noucka);
dopmmnpoBaHme nerenapl NO akTUBHBIM CrOSIM KapThl;

OTobpaxeHne TEKYLLUNX KOOPAMHAT Kypcopa MbILLIN;

[lo6aBneHne n xpaHeHe CUCTEM KOOPAMHAT.

,D,o6aBneHme N XpaHeHne BCnomMoraTerbHbIX rpa(bmquKmx 3N1eMEHTOB.

6.12. MporpaMMHbIN KOMNOHEHT «MoNCK AaHHbIX»

npOFpaMMHbIVI KOMMOHEHT obecnevnBaeT peannsauunto beHKLI,I/II;l, CBA3aHHbIX C NMONCKOM

NPOCTPAHCTBEHHbIX 0OBbEKTOB MO 3HAYEHUAM anVI6yTOBZ

[MonHOTEKCTOBbIV MOUCK MO rpyrnmne Crnoés.
MonHOTEeKCTOBbLINM NOUCK MO BbIBPAHHOMY CIIOH0.
Mouck no atpubyTy nnu rpynne atpmbyToB.

Mownck no npeaycTaHOBIEHHOW Macke (HanpuMep, KagacTpoBoro Homepa).

6.13. NMporpaMMHbIN KOMNOHEHT «[JOKYMEeHT reHepaTop»

[MporpamMmMHbIN KOMNOHEHT oBecneyvrBaeT peanu3auuio (PyHKLMI, CBA3AHHbIX C NeYaTbio

" Bblrpy3KOI7I AaHHbIX MO NOAroTOBJ1IEHHbIM LIJa6J'IOHaM, a UMEeHHO:

Mevatb pparmeHTa KapThbl B popmaTte PDF/PNG.

OKcnopT pe3ynbTaTtoB noucka B Buae cnmcka B opmate CSV no Bcem crnosm unuv no

oTAEeSIbHOMY CI10H0.
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6.14. NMporpaMMHbIN KOMNOHEHT «PefakTop 06bLEKTOB KapTbi»

[MporpamMmMHLIN KOMMNOHEHT obecneunBaeT peanusauunio dyHKLMIA, CBSA3aHHbIX C co3ha-

HVWEM ¥ pefaKTMPOBaHNEM BEKTOPHbIX MPOCTPAHCTBEHHbIX AaHHbIX B MHTepdelce KkapTbl:

CosgaHve wn pepaktupoBaHve obbekTa (TOYEYHOro, JIMHEMHOro, MOMUrOHaNbHOrO)

YKa3aHneM ero To4eK Ha KapTte umnm 4yepes Ta6n|/1uy KoopAaunHar.

CospaHue u pepaktupoBaHue obbekTa MeTodoM 3arpys3km obbekta B cron m3 dhawnna
(nopgoepxuBatotca gopmatel SHP, GEOJSON, GPKG u CSV).

Cos3gaHne obbekTa METOAOM KOMMPOBAHUSA reOMeTpuKn y Apyroro obbekTa.
O6beanHeHne 1 pasgeneHne o0bHLEKTOB.

MepemeuleHne, BpalleHne, maciTabupoBaHne obbekTa.

YpaneHue KoHTypa y o0bekTa unm odbekTa us criosi.

PenaktupoBaHue aTpnbyTnBHON MHOPMaLMK.

6.15. NMporpaMMHbIN KOMMNOHEHT «Pa36op AaHHbIX N3 XML-
BbINUCOK PocpeecTpa»

MporpaMMHbIVi KOMNOHEHT oGecneYmBaeT peanusaumnio yHKLMK 3arpy3kn 06 bEKTOB reo-

meTpuin 3 XML-BbInncok PocpeecTpa cneayowmx BUaoB:

KagacTtpoBbiv nnaH TeEppUTOPUMN.
Bbinncka ns ENPH 06 ob6bekte HeaABMKMMOCTMU.

Bbinucka 06 OCHOBHbIX XapakTepuctnkax " 3aperncTtpunpoBaHHbIX MpaBax Ha 0b6bekT

HeaBWXNMOCTN.

Boinncka o rpaHuue mexay cybbektamm  Poccuiickon  depgepaumn,  rpaHuue

MyHUUMNanbHOro 06pa3OBaHM$I, rpaHuue HaCenéHHoro NyHKTa.

Bbinvcka o 30Hax ¢ 0cobbiMM YCNOBUSIMU UCTIONb30BaHMS TEPPUTOPUI U UHBIX TEPPUTOPUSIX.
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. TexHn4eckoe onncaHue nnatopmbl

7.1. OO6Owasa nHcpopmauunsn
BOT.Mnatdopma — aTO0 POCCUMIACKMIA MPOAYKT:
NmeeT 3-3BeHHyI0 apxuTekTypy (web-knuneHT, cepsep, 6a3a gaHHbIX).
cybO:

— PostgreSQL.

— GreenPlum v gpyrue.
Bpokepbl coobluennn ActiveMQ, Kafka.
MporpammHo-nounckoeble cuctemol ElasticSearch n OpenSearch.
MmeeT BbICOKYIO COBMECTUMOCTb:

— CcepBep NMpUNoXeHnn MOXeT OblTb pa3BepHyT Ha Linux nnn Windows;
— WEB-unHTepdelic 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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7.2. ApxuTektypa nnatdopmbl

Ha pucyHke HUXe npeacTaBieH COCTaB apXUTEKTYPHbIX KOMMOHEHTOB NNaTgopMmbl.

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 — CxeMa cocTaBa U CBsi3ell apXUTEKTYPHbIX KOMNOoHeHTOB BDT.Mnatdopmbl
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Ta6bnuua 2 — OnucaHue M Ha3Ha4YeHMe apXUTEKTYPHbIX KOMNOoHeHTOB BPT.Mnardopmbl

B TaGnmu,e HWXe npencrtaBneHo onncaHne N HasHav4yeHne apxXnTekTypHbIX KOMNOHEHTOB ECDT.I'Inachoprl.

CLIENT CORE

mMoaynen yHKUNOHANbHOCTb Ha CTOPOHE
KnueHTa.

HaumeHoBaHue Kom- PacwudpoBka HasHauyeHune/OnucaHune
NOHEeHTa
1 | B®T.Mnatdopma YpoBeHb BeG-KNMeHTa. ObecneyeHne B3anmopencTBNS C:
WEB CLIENT ¢ NHTEPHET-Opay3epom;
e CEPBEPHLIM YPOBHEM NNaTdOpPMbI.
Bubnunotekn paspabotok BPT.MnaTtdopma ana Beb-knneHTa
1.1 | CLIENT SECURITY | ®unbTp 6€3onacHocTh Be6G-KNMEHTa. ObecneyeHune ayTeHTUdMKaLUN 1 aBTOpU3aLnK.
YcraHaBnueaeT Ha HTTP-3anpocbkl KOHTEKCT 6e30MacHOCTM B COOTBET-
CTBMM C HACTPOMKaMmM porieBoro AocTyna Ansi nepefayn Ha CepBepHbIN
YPOBEHb.
1.2 | MpwuknagHble hopmbl | Moaenb nHTepdeiica nonb3osaTens. OnuncaHve Br3yarnbHbIX (POPM, C KOTOPbIMW B3aMOAENCTBYET NOMb30-
Y Nnorvka BaTenb:
e dopma pefaKkTMpOoBaHus.
e dopma cnucka.
e MaHenb puneTpaumn.
1.3 | B®T.Mnatcopma O6Lan (sapoBas) AnNs BCeX NpUKNaaHbIX Jlornka oToGpaxeHus BU3yarbHbIX KOMMOHEHTOB.

Jlornka cBsi3n 06bEKTOB AaHHbIX MPUMOXEHUSA N BU3yasibHbIX KOMMO-
HEeHTOB, NO3BONAOLLASN:

oTobpaxaTb nony4yaemble C cepBepa AaHHbIE HAa BU3yanbHbIX dopMax;
nepegasaTb BBOAMMbIE NOSb30BATENEM AaHHbIE C KITMEHTCKOro
YPOBHS Ha CepBEPHbIN.

A3bIKK NPOrpaMMMpPOBaHUS




HaumeHoBaHue Kom- PacwudpoBka HasHavyeHune/OnucaHune
NOHeHTa
1.4 | KOTLIN Cratnyecky TUNN3NPOBaHHbIN, 0BBEKTHO- Pa3paboTka kak S4poBbIX, Tak U NPUKIaAHbIX MOAYen OCyLLeCTBNS-
OPUEHTUPOBAHHbLIN A3bIK NPOrpaMmMmpoBa- etca Ha Kotlin, koTopbIn TpaHcnnpyeTcsa B JavaScript ana ncnosHeHus
HUS. B cpene bpaysepa.
Bepcus 1.8.22.
2 | B®T.Mnatdopma CepBepHbIfi ypOBEHb ObecneyeHve B3anMoaencTeuns C:
SERVER e 0a30M gaHHbIX;
® KITMEHTCKUM YPOBHEM MNaTdoOpMBbl.
BbubnnoTteku paspabotok bPT.Mnatdopma ons cepBepa NpUNoXeHnin
2.1 | REST-KoHTpornnepbi Beb6-cepBuchl, oTBevaroLwme 3a obmeH gaH- | NMpegocTtaBneHne 4ocTyna K AaHHbIM BHELLHUM CUCTEMaM.
HbiMK No npoTokony HTTP/HTTPS.
2.2 | MpwuknagHble cep- Cepsuchl, peanusytoLLme NpUKnagHyro no-
BYChI TUKY NPUIOXEHUS.
2.3 | BOT.Mnatdopma Obwas (agpoBas) Ansa BCcex NpuKnagHbix moaynemn dyHKUMoHarb-
SERVER CORE HOCTb Ha CTOPOHEe cepBepa.
A3bIkn nporpammMmmpoBaHnsa GubnuoTek Ans cepeepa NPUNoXeHnn
2 4 | JAVA Cratnyeckn TMNNU3NPOBaHHbIN, OOBbEKTHO- PaspaboTka kak SA4poBbIX, Tak U NPUKIaAHbIX MOAYEN OCYyLLEeCTBNS-
OPWEHTMPOBAHHbIN S13bIK NPOrpamMMmMpoBa- eTcsa Ha Java.
HUS. Bepcua 17.
25| KOTLIN Cratnyecku TMNM3NPOBaHHbIN, OBBbEKTHO- PaspaboTka kak S4poBbIX, Tak U NPUKIagHbIX MOAYNen OCyLLeCTBS-
OPWEHTMPOBAHHLIN A3bIK MPOrpaMmmMmMpoBa- etcsa Ha Kotlin.
HUS. Bepcus 1.8.22.
26| PYTHON OnHamnyeckun TMnManpyemblin, 06 beKTHO- Pa3paboTka KOMMNOHEHTOB UCKYCCTBEHHOIO MHTENNEKTa OCyLLEeCTBNSA-

OPVEHTUPOBAHHbIN A3bIK NPOrpaMMMpoBa-
HUS1.

eTcsa Ha Python.
Bepcusa 3.11.
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HaumeHoBaHue Kom- PacwudpoBka HasHavyeHune/OnucaHune
NOHeHTa
2.7 | GOLANG CtaTnyeckn TMNM3NpPOBaHHLIN A3bIK NPO- PaspaboTka Kak a4poBbIX, Tak U NPUKNagHbIX Modynen reonHdpopma-
rpaMMr1poBaHUS. LIMOHHOro KoMnrekca ocywecTansercs Ha Golang. Bepcus ot 1.26 u
BblLLE.

3 |SQLDB Database/ba3sa gaHHbIX. XpaHeHve faHHbIX.

4 |JDBC MpoTokon. MpoTokon obmeHa aaHHbIMK Mexay Bl n BPT.Mnatdopma SERVER.
5 | REST OVER HTTPS | lMpoTokon. MpoTokon obmeHa aaHHbIMK Mexay BPT.Mnatdopma SERVER 1

BOT.Mnatdopma WEB CLIENT.
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8. Jluct uameHeHunun

Pa3pen

OnucaHue U3MeHeHun

6. OnncaHune pyHKUMOHANBHOCTU NPO-
rpamMmHoro komnrekca «reomHgpopma-
LMOHHbIE CEPBUCHI»

[o6aBneHo onucaHwe HOBOrO MPOrpamMMHOro
komnnekca «I eonHdopmaLMOHHbIE CEPBUCHI».

1.2.1. TMNporpammHbIi kKomnnekc «ba-
30BbI cOcTaB NratdopMbI»

M3 nporpammHoro komnriekca «basoBbii co-
CTaB nNNatopMbl» WUCKNIOYEH MPOrpaMMHbIv
KOMMNOHEHT «I"'€eONHOPMALNOHHBIN MOLYNbY.

3.29. [lporpaMmHbIn KOMMOHEHT
«CosgaHune n Hactpowka NN-areHToB»

[o6aBneHo onucaHwe nNporpamMHOro KOMMo-
HeHTa «Co3aaHune n HacTponka -areHToB».
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