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MK Monb3oBaTenbCckuii KOMMblOTEP

XA, XpaHunuiie AaHHbIX - 6a3a AaHHbIX BPEMEHHbIX PSA0B

API MpviknagHoM NporpamMMHbI MHTepdenc, onpeaensowmnin npasmia obMeHa 4aHHbIMU MeXAY NPUIOXKEHUIMU
GUI Be6-npunoxenue "Tpaduueckunii uiTepdeinc agMmHncTpaTopa”

SAP KomnnekcHoe nporpaMMHoe peLleHne As aBToMaTn3aumnm ynpasneHus npeanpusatmem

1 O6wme ceepgeHUda

1.1 Ha3Ha4vyeHune fOKyMeHTa

HacToswmin [OKYMEHT CoaepmnT onvcaHne GpyHKLMOHaIbHOMO HazHauYeH!sl NporpaMMHoro npogykTa "Cuctembl cb6opa, 06paboTKM 1 XpaHeHWs AaHHbIX", a
TaKXXe CMMCOK MOfye, U3 KOTOPbIX COCTOUT CUCTEMa.

1.2 Ha3HauyeHue cuctembl

CucTeMbl c6opa, 06paboTku 1 XpaHeHUs AaHHbIX NpeaHa3HaveHa A1 cbopa AaHHbIX O TEXHONOrMYecKom 060pyA0BaHMN U MPOLLECCaX Ha MPOMBbILLIEHHbIX
npeanpusaTUsX, Mx 06paboTKu, Kak MOTOKOBOM, Tak 1 NOCTOBPaboTKM, U XpaHeHWs B eAMHOM o6beMe, HazbiBaeMoM X/,

MnaTtdopma cocTonT N3 KoHHekTopoB Asisi cbopa faHHbIX, CepBepHoro MO, B cOCTaB KOTOPOro BXOAUT Bpokep coobLueHnit (kaHan nepefayn faHHbIx), 6asbl
[OaHHbIX KOHOUIYpPaLMiA CEPBUCOB, XPaHUMLLE rpaduyeckmx 06beKTOB 1 cepBUCHI NaThopmbl, X[, nonb3oBatenbcknx Bed-npunoxexmnin (GUIn APM).

Ecnu He yka3aHo nHoe, nogpa3symeBaeTcs, 4To B kavecTse X[ ncnonbayetcs 6a3a gaHHbix ClickHouse, B kauecTBe xpaHunuia kKoHourypaums - PostgreSQL,
a B KayecTBe XpaHununwa rpadpuyeckimx o6bekTos - Minio.

1.3 ®yHKUMU cnCcTEMDI
CucTema BbINonHsAeT nepeyvncrieHHble HMXxe ¢yHKL|,VIMZ

o KoHdpurypuposaHme VICTOYHMKOB:
o KoHourypmpoBaHue KOHHEKTOPOB cOopa AaHHbIX 1 ONPaLLNBAEMbIX TEFOB;
o KoHourypmpoBaHme MCTOYHMKOB U TEFOB PYYHOIO BBOAA AaHHbIX;
e COHOpP AAHHBIX OT MCTOYHMKOB:
o Onpoc UCTOYHMKOB AaHHbIX;
o bydepunzaumsa gaHHbIx;
o Cepuanunsaums AaHHbIX;
o dopMMpoBaHME NAaKETOB AaHHbIX 1 X Nepefaya;
e [lepenaya faHHbIX MEXY KOHHEKTOPOM U1 CEPBUCaMU CUCTEMBI:
o [MonyyeHue faHHbIX Ans NNaTtPopMmbl;
o [ecepuanu3aLuus AaHHbIX;
o OtnpaBka KoHPUrypaumm MO KOHHEKTOPA;
e 3anuncb AaHHbIx B X[;
e IMNopT AaHHbIX NocpeacTsom API;
o O6paboTka AaHHbIX:
o KoHourypuposaHue 06paboTumkos;
o [NoTokoBas 0bpaboTka Nonyyaemblix 3HaYeHNn (MaclTabpoBaHWe, BblaeNeHne 3Havallero 6uTa, ckpunT);
o [MNepepaya pesynbTaTa B 6pokep coobLuieHui ana nocneqytowei sanmucm B X4;
o DOpPMMpPOBAHME TPEBOT:

o KoHourypuposaHue 06paboTymKoB TPEBOT;



o [lpoBepka ycnoBuit GopMUpoBaHUs TPEBOrM (MO YPOBHIO, MO CKOPOCTU U3MEHEHUS);
o B3BepeHue TpeBory;

o [lepepaya HdopmMauum o Tpesore B bpokep coobleHunii ans nocneaytollen sannucu B X4,

MocTobpaboTka AaHHbIX:
o DopMMpPOBaHME PACHETHBIX 3HAYEHWNI Ha OCHOBE aHHbIX OLHOMO UM HECKOSIbKUX MCTOYHUKOB 3@ OKHO C MOMOLLbIO CKPUMTOB;
o KoHourypmpoBaHue TEXHONOrMYECKMX OKOH;
o 3anucb pacyeTHbIX 3Ha4YeHn B X[;
o OO6palleHne K gaHHbIM 13 X:
o OBpallLeHMe K TEKYLLUM 3HAYEHNAM;
o MOHUTOPUVHT TEKYLLUMX 3HAYEHWIA;
o O6palleHne K UICTOPUYECKNM 3HAYEHNSAM 33 YKa3aHHbIN nepuog;
o MOHUTOPUHT NCTOPUYECKMX 3HAYEHMIN C MOMOLLbIO FPadUKOB;
o KoHdpuryprpoBaHme o6bekTHOM MOgENN:
o CospgaHue LmdpoBot Mogenu npeanpusaTrs Ha 6ase nepapxmyHom CTPYKTYpPbl OObEKTOB;
o Co3faHuve NepemMeHHbIX 06 bEKTOB M Ha3HAYEHNE UM CBA3E C TeramMm - UICTOUYHUKAMU;
o HasHaueHue MeTanHpopMaLnm o6 bekTaM 1 NepeMeHHbIM;
o Co3paHuve CnpaBOYHUKOB 3HAYEHUI ANs MeTanHdpopmMaLumu;
e HacTporika KOHTEHTHbIX NPaB:
o HacTpolika KOHTEHTHbIX NpaB Ha OBbeKTbI AJ18 NONb30BaTeNEN CUCTEMDI;
o HacTpolika KOHTEHTHbIX NPaB Ha MHEMOCXeMbI 4151 NO/Ib30BaTeNen CUCTEMDI;
o DOPMMPOBAHNE OTHETHOCTM:
o VIMnopT pecypcoB gns otyeTa;
o Co3faHue CKpMNTOB OTYETOB;
o BbINonHEHWE CKPUMNTOB OTYETOB;
o DKCMopT OTYETOB;
o KoHdpurypmpoBaHve yBegomMneHuii:
o CospaHue yBefOMIEHUI MO PacnuUCaHuIo;
o Co3paHvie yBeOMIIEHWI MO pe3y/bTaTaM NPoBEPKU COBbITUS;
o Co3paHvie yBeOMIEHUI MO Pe3ynbTaTaM BbIMONHEHUS CKPUMTA;
e Paccbinka yBeOMIEHWI Ha SNEKTPOHHYIO NMOYTY;
o KoHdurypmpoBaHue rpymnn paccbinok;
e MOHUTOPWHT OTMNPaBKN YBEAOMEHWIA;
o [peanKTMBHAsA aHaNUTUKa:
o AHanm3a gaHHbIx n3 X[ c nomowbto Jupiter Notebook;
o DopMUpPOBaHME FMMNOTE3A HA OCHOBE aHaNM3a AaHHbIX;
o HanucaHus ckpunToB - Mofenen;
o KoHourypuposaHue 06paboTumkoB Mmogenen;
o MoHUTOPUHT cpabaTbiBaHN 06PaboTUYMKOB MOoaeNei;
e VHTerpaums c SAP:
o Ortnpaeka B SAP no pacnucaHmio TEKYLLMX 3HAaYEHN BbIGPaHHbIX MapaMeTpoB;

o MonyyeHus ns SAP npu cozgaHumn/ nsmeHeHnn nibopmaumm no TOUP (cooblueHmns, 3aKkasbl);

o MonyyeHuns n3 SAP nNpu M3MEHEHUN 3HAYEHNIA HAPABOTKM U MHAEKCa TexHnYeckoro coctoaHus (MTC) gna BbibpaHHbIX eanHuL, 060pyaoBaHms 1

TEXHUYECKNX MECT;
e Busyanusauusa s APM:

o Co34aHMEM MHEMOCXEM;

o [NpourpbiBaHe MHEMOCXEM;

o MOHUTOPUHT TPeBoT;

o KBUTMpOBaHWE TPEBOT;

o MMnopT rpadnyecknx 31eMeHTOB, MHEMOCXEM, NMOAIOXEK;

o BbI30B O0TYETOB, paHee CKOHPUTrypmnpoBaHHbIx B GUI;

o [locTyn K 06bekTHON Moaenn, paHee ckoHoUrypuposaHHoi B GUI;

o [lobaBneHue 3Ha4yeHuin Ha MHeMocxeMbl (3HaueHne, Tabnnua, Jatuuk, Mpaduk);

o [obaBneHne Ha MHEMOCXEMbI Fpadnyeckmnx 06 beKTOB, MPUMUTUBOB, TEKCTOBbIX NOANUCEN;

o HacTpolika aHMMaumm Ha MHeMocxemMax (M3MeHeHWe LiBeTa, NPO3PaYHOCTM MU MUFaHUE) Ha OCHOBE 3Ha4YeHui 13 X;

o YnpaBneHune napameTpamMm 31EMEHTOB Ha MHEMOCXEME;

o DKCNopT KOHGUrypauum 1 neyaTb MHEMOCXEMbI.

1.4 TexHn4eckune TpeboBaHUSA K MUHPPACTPYKTYpPE AN Pa3BOpPa4YNBAHUSA CUCTEMDI

1.4.1 PekomeHO0oBaHHass KOHPUrypaLums C y4eTOM pe3epBUPOBAHNSA KOMMOHEHT CUCTEMbI

[ocTyn K Be6-NpUIoKeHnaM MOXeT OCYLLLECTBAATLCA ¢ itoboro MK, npu HannumMm ceTeBoi CBA3HOCTU C KOHTYPOM, FAe pa3BepHyTa CUCTeMa.

PekomeHnpyemble napameTpbl: 2 VCPU, 16 Gb VRAM 1 500 Gb SSD. Ha MK gomkeH 6biTb ycTaHOBNEH 6pay3ep 13 NpeasioXXeHHbIX, BEPCUM OT YKa3aHHOM K



6onee nosgHen:

e Google Chrome. [1na onepaumoHHbix crctem Windows, macOS, Linux - 119.0.6045.199/200 (28 Hos6psa 2023), ana Android - 119.0.6045.193 (28
HosIbpsa 2023).

o Mozila Firefox. [lna onepauunoHHbix cuctem Linux, Windows, macOS, Android - 120.0.1 (30 Hosi6ps 2023).

o Windows Edge. [Jns onepaumoHHbix cuctem Windows, MacOS, Linux - 119.0.2151.58 (9 Hosbps 2023), ana Android - 118.0.2088.66 (6 Hosi6ps 2023).

B Tabnuue 1 npenctaBneH pekomMeHayeMbIli nepedeHb KOMMOHEHT CUCTEMbI U TPebOBaHNS K TEXHUYECKUM XapaKTEPUCTUKAM AJ18 Pa3BOpPaYMBaHNS
CUCTEMDI C pe3epBUPOBaHNEM KOMIMOHEHT.

Tabnuya 1. PekomeHO0BaHHasi KOH@U2ypayus cCucmembl

Ha3HayeHne ocC vCPU vRAM SSD, Gb
Kafka node 1 (6pokep cooblueHnin, ysen 1) Debian 12 8 16 1000
Kafka node 2 (6pokep coobLieHni, yzen 2) Debian 12 8 16 1000
Kafka node3 (6pokep coobuueHunin, ysen 3) Debian 12 8 16 1000
PIMS services node 1 (cepsucsl, y3en 1) Debian 12 8 16 100
PIMS services node 2 (cepBucsl, y3en 2) Debian 12 8 16 100
PostgreSQL node 1 (B[, koHdurypauuia, yzen 1) Debian 12 8 16 200
PostgreSQL node 2 ( B[, koHbUrypauwmii, yzen 2) Debian 12 8 16 200
PostgreSQL node 3 ( B[, koHbuUrypauuia, yzen 3) Debian 12 8 16 200
Balancer node 1 (BanaHcuMpoBLUMK Harpy3ku X) Debian 12 2 8 40
Balancer node 2 (BanaHcvpoBLWK Harpy3ku B[, koHbUrypaumin) Debian 12 2 8 40
Clickhouse Keeper node 1 (KoopanHatop X[, yzen 1) Debian 12 2 8 40
Clickhouse Keeper node 2 (KoopauHaTtop X[, y3en 2) Debian 12 2 8 40
Clickhouse Keeper node 3 (KoopauHatop X[, y3en 3) Debian 12 2 8 40
MOHUTOPUHI cUCTEMBI Debian 12 2 8 500
ClickHouse node 1 (X[, y3en 1) Debian 12 16 64 1000
ClickHouse node 2 (X[, y3en 2) Debian 12 16 64 1000
KeyCloak (cepBuc ayTeHTUdUKALMM 1 aBTOPU3ALINN) Debian 12 2 8 40
Minio node 1 (B[ rpadpuyeckmx o6bekToB, y3en 1) Debian 12 8 16 1000
Minio node 2 (B[] rpadunuyeckmnx o6bekToB, y3en 2) Debian 12 8 16 1000
KOHHeKTOp OCHOBHOM Debian 12 2 16 500
KOHHeKTOp pe3epBHbIi Debian 12 2 16 500
Opensearch node 1 (Cepsuc nornposaHus, yzen 1) Debian 12 8 16 200
Opensearch node 2 (CepBuc ornpoBaHus, ysen 2) Debian 12 8 16 200

1.4.2. MMHUManbHas KoHOUrypaums 6e3 pesepBnpoBaHUS

[ocTyn K Be6-NpUIoKeHnsaM MOXET OCYLLECTBAATLCA ¢ toboro MK, npu Hannymm ceTeBoI CBA3HOCTU C KOHTYPOM, FAe Pa3BepHyTa CUCTEMA.
PekomeHayemblie napameTpbl: 2 VCPU, 8 Gb VRAM 1 256 Gb SSD. Ha MK gonxeH 6bITb yCTaHOBNEH Bpay3ep 13 NpeasioKeHHbIX, BEPCUM OT YKa3aHHOM U
6onee nosgHen:

e Google Chrome. [1ng onepauuoHHbix cuctem Windows, macOS, Linux - 119.0.6045.199/200 (28 Hosbps 2023), ans Android - 119.0.6045.193 (28
Hoa6psa 2023).

e Mozila Firefox. [Jns onepaumoHHbix cuctem Linux, Windows, macOS, Android - 120.0.1 (30 Hos6ps 2023).

* Windows Edge. 111 onepauuoHHbix cuctem Windows, MacOS, Linux - 119.0.2151.58 (9 Hoa6ps 2023), ana Android - 118.0.2088.66 (6 Hos6ps 2023).

B Tabnuue 2 npeactaBieH MUHUMalbHbIN NepeyYeHb KOMMOHEHT CUCTEeMbI U TPeGOBaHUS K TEXHUYECKMM XapakTepuCcTKaM AJis Pa3BopaymBaHms CUCTEMbI
6e3 pe3epBUPOBaHUSI.



Tabnuya 2. MuHuManbHasi KOH@U2ypayusi CUCMeMb]

Ha3HaueHune oC vCPU VRAM SSD, Gb
Kafka (6pokep coobLieHnin) Debian 12 8 16 1000
PIMS services (cepBuchbl) Debian 12 8 16 100
PostgreSQL ( Bl koHbUrypaumii) Debian 12 8 16 200
Balancer (banaHcMpoBLYMK ) Debian 12 2 8 40
ClickHouse (X[) Debian 12 16 64 1000
KeyCloak (cepBuc ayTeHTUdMKaLMM 1 aBTOPU3ALUN) Debian 12 2 8 40
Minio (B rpaduyeckmnx o6beKkToB) Debian 12 8 16 1000
KOHHeKTOp OCHOBHOM Debian 12 2 16 500

1.5 TpebGoBaHUS K NepcoHany

MepcoHan, BonyLeHHbIN K paboTe C cMCTeMO B KayecTBe Nonb3oBaTens (aucnetyepsl), 4OMXeH 0bnanath cnenyrwnMn HaBblKaMn 1 ONbITOM:

e YBepeHHbI nonb3oBatesb MMK;
o O6yu4eH paboTe ¢ Beb-npunoxeHnem APM Ha 6ase pykoBoacTBa nonb3osatens APM.

MepcoHan, fonyLeHHbIN K paboTe C CMCTEMOW B Ka4eCTBE CUCTEMHOIO afMMHUCTPATOPA, JOKEH 06nafdaTth cnefyruwnMn HaBblkaMn 1 ONbITOM:

e YBepeHHbI nonb3oBatesb MK;

e O6yu4eH paboTe ¢ Beb-npunoxxeHnem APM Ha 6aze pykoBoacTBa nonb3osatens APM;

o O6yueH paboTe ¢ Beb-npunoxeHnem GUI Ha 6ase pykoBoacTBa nonb3osatens GUI;

e HaBblku nporpammMmmpoBaHus Ha Python;

o Hagblk1 paboTbl C ONepaLMoHHbIMIN CUCTEMaMK cemMeiicTBa Linux, docker-koHTeliHepamu;
e HaBblKM MCNOMb30BAHNSA KOMaHAHOW CTPOKM;

e Hagbiku paboTbl ¢ B[, ymeHne nucatb npocTble SQL- 3anpocsl.

2 CTpYKTYypa CUCTEMDI

2.1 CBepeHUs 0 CTPYKTYpE NPOrpamMmmbl

CTpyKTypa cuctemMbl npeacTaBrieHa Ha PucyHke 1.
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Puc. 1. Apxutektypa nnatdpopmbl
B cocTtaB CucTeMbl BXOAAT crefytoLme 6110Ku, OTBEYaIoLLME 3a TPU OCHOBHbIX QYHKLMM CUCTEMBI:

o OyHKUMa cbopa AaHHbIX obecneynBaeTcs KoHHeKTOpaMu;
o OyHKUMA 06paboTKM AaHHbIX obecrneynBaeTcs cepBmcamu Aapa;

o DyHKUNS XpaHEeHWUs faHHbIX obecneyunBaeTcs XpaHUIULLEM OaHHbIX.

KoHoburypmnpoBaHme KOMMNOHEHT CUCTEMbI M OTOBPaXKeHNe AaHHbIX 13 X[ o6ecneyrBatoT BEG-NPUNOXKEHMUS.

2.1.1 KOHHeKTOpbI

KoHHekTopbl c6opa iaHHbIX NpeaCcTaBNaT CO60M NPUNoXeHWe, yCTaHaBIMBaeMOe Ha KOMMbioTepe B TeXHONOrnyeckoi cetu. MpeaHasHaueHsl ans cbopa
[laHHbIX OT Pa3/IMYHbIX UCTOYHMKOB 1 NEPECINKM NMOMYYeHHbIX 3Ha4eHUI B Bpokep COOBLLEHMIN, HAXOAALWMIACS B KOPMNOPaTUBHOM CETU NPeANPUATUS.

Mpw nepecbinke faHHbIX MeXAY KOHHEKTOPaMK 1 BpokepomM coobLLEHN Mcnonb3yeTcs npoTokon Protobuf.
KOHHEKTOP MMeeT BO3MOXXHOCTb MPUHSATH KOMaHAY Ha 6pay3uHT T3roB - 06HapyXeHne BCex OCTYMHbIX TArOB Ha UCTOYHMKE.

C6op AaHHbIX 13 paznnyHbix SCADA cuctem 1 ACY Tl cBs3aH € npumeHeHnem cemeictea npoTtokonos OPC (Open Platform Communications) — Habop
NPOrPaMMHbIX TEXHONOMNIA, NPeLOCTaBNAALMX EANHBIA MHTePdENC Mg yNPaBNeHNs Pa3MyHbIMU YCTPOMCTBAMU 1 06MeHa AaHHbIMU. Cneundukaummn OPC
6b1nn paspaboTaHbl, YTOObI NPEAOCTaBUTL HXEHEPAM YHMUBEPCANbHbIN MHTepdEelC AN ynpaBaeHns pasnyHbiMu ycTpocTBamu. TexHonorns OPC
BKJTHOYAET HECKO/bKO CTaHAAPTOB, ONUCbIBAOLLMX HAOOP GYHKLMIM OnpeaenéHHOro HasHayYeHus.

KoHHekTop nopaep>KmBaeT crefytoLme Tunbl npotokonos OPC:

o OPCUA;
e OPC DA (nocpencTBoM NporpamMmMbi-KOHBEPTOPA);
e OPC UA Historical (c 3anpocom nctopun).

Mporpamma-koHBepTep npepocTaBnseT coboi REST APl gng 3anpoca AaHHbIX U3 UICTOYHUKOB, ANt KOTOPbIX CO0P AaHHbIX Hanpamyto Yepes KOHHEKTOp He
peann3oBaH. B HacTosLee BpeMs peanmsoBaHa NporpamMmma KoHeepTep ans npotokonos OPC DA n ModBus TCP.

B KauyecTBe MCTOUHMKA AaHHbIX KOHHEKTOP MOXeT 06paLuaTtbcs K pensumoHHbIM 6a3am gaHHbIX v nogaepxvsaet cneaytowme CYB:

o Firebird;

e Sqlite;

e MSSQL;

e PostreSQL.

Mo KOHHEKTOpa peann3oBaHO TakMM 06Pa3oM, YTO NO3BONAET NPU HEOBXOANMOCTM A0PabaTbIBATh HOBbIE TUMbI MPOTOKOMNOB ANst C6opa AaHHbIX C OTAMYHbBIX
OT nepevyncneHHbIX MICTOYHUKOB.

2.1.2 XpaHunuue aaHHbIX

XpaHunuwe gaHHbIX NpeacTaBnset cobor 6asy AaHHbIX BPEMEHHbIX PAA0B, KOTOPAs XPaHUT 3HAYEHWNS TIrOB, NPUHUMAEMBbIX CUCTEMOIA, @ TakXKe BCe
NaHHble, reHepupyemble CUCTEMO. B kauecTBe 6a3bl faHHbIX cnonb3yetcs ClickHouse.

B oTaenbHbIX Tabnuuax XpaHaTCs: 3HaUYEeHMs BDEMEHHbBIX PALOB AJ151 TEFOB, UCTOPUS TPEBOT U Pe3yNbTaTbl BbIYUCIEHNIA OKOHHbIX GYHKLMIA.

OnTMMKM3aLMs NOUCKA U MONTYYEHNS aKTyasbHbIX 3HAYEHWI JOCTUMAETCS 3a CYET UCMOMNb30BaHUS MaTePUann30oBaHHbIX NpeacTaBneHnii (materialized view) B
ClickHouse.

OrpaHunyeHne onepaunin 3annucu 1 YyTeHns 13 b ocywecTenseTcs Ha ypoBHe CEpPBUCOB.



2.1.3 O6paboTymKa AaHHbIX

3a nobble MaHUNYNALMKN C AaHHBIMUW OTBEYAKOT CEPBUCHI CUCTEMbI. [ToHATME "06paboTka AaHHbIX" B 3STOM KOHTEKCTE JOCTaTOYHO LMPOKOE, T.K. BK/OYaEeT B
cebs:

o [lonyyeHne faHHbIX U3 Hpokepa COOBLLEHMI U UX Aeceprann3auus;

e 3anucb JaHHbIX B XPaHUINLLE;

o [lpeobpazoBaHme NonyYeHHbIX 3HAUYEHWNIA B COOTBETCTBUM C HACTPOEHHBIMU NpaBUIamMu;

o dopMUpPOBaHME HOBbIX 3/IEMEHTOB U PacUeTHbIX NoKa3aTesNel Ha OCHOBE MOJYyYeHHbIX AaHHbIX;
o CornocTaBneHve TeroB MCTOYHMKA U LdPOBOI MOAENV NPEANPUATHUS;

. D,OCTyFI K AaHHbIM 0151 X [aNbHENLIEro NCNosib30BaHUS.

CepBuC BbIMOHAIOT CBOK KOHKPETHYIO GyHKLUMIO. B criefytolem naparpade oCTaHOBUMCS Ha KaxkaoM 13 nogpobHee.

2.2 CepBucChbl igpa CUCTEMDI

2.2.1 CepBuc c6opa JaHHbIX
OcHOBHble QyHKLMN:

1. BblUMTbIBAET AaHHbIE N3 HY>XHOrO ToMMKa 6pokepa COOBLLEHMIA, B KOTOPbIN UX CKNAAbIBAIOT UCTOYHUKM AaHHbIX (KOHHEKTOPbI, APYre CEPBUCHI,
BHELLUHWE UHTErpauun);

2. CoxpaHsieT faHHble B XPaHWUIULLE AaHHbIX.
Mpw 3anycke cepBuUC BbINMOMHAET NOCNEA0BaTENbHO CNeAYIoLME Waru.

1. OTKpbIBAET COEAMHEHMNE K XPAHWUIIULLLY AaHHbIX;
2. MpoBepAaT CyLecTBOBaHNE TabnnLbl 415 3HAYEHWNA TEFOB B XPaHWUINLLE AaHHbIX. ECY TaBnmLpbl HET, TO CO34aET eé;

3. 3anyckaeT 3afavy, KOTopasi CYMTbIBAET COOOLLEHNs U3 ToMMKa B Bpokepe COOBLLEHMIA U COXPAHSAET NosyyeHHble Tern B Oydep B namatu. B bydepe
MOXET XPaHUTbCA 2 NakeTa AaHHbIX B COCTOSIHUM OXXUAAHUSA 3anncK B XpaHunvLe. Pasmep Kaaoro nakeTta faHHbIX No ymonyvaxumio coctasnset 400 000
TEros.

4. 3anyckaeT 3aa4y, KoTopas kaxaple 5 cekyHp nomeyaet B Bpokepe COOBLLEHNI Te NAaKEeTbl AaHHbIX, KOTOPbIE yCnewHo 3anncaHbl B XpaHUIuLie.
5. 3anyckaeTt 3agavy, KoTopasi NepUOAMYECKN 3anncbiBaeT AaHHble 13 6yd>epa B XpaHunuuie.

M8 Tabnuubl, UMs KnacTepa v Nepuo XpaHeHns AaHHbIX 3a4at0Tcs B KOHGUrypaLMoHHoOM daiine cepauca. Mpu UCNonb30BaHWM B KAYECTBE XPaHUIULLA
naHHbIx knactepa ClickHouse Tabnuua 6yneT co3naHa ¢ ABmxkom ReplicatedReplacingMergeTree. Ecnv He ncnonb3yeTcs knactep, To OyeT BbibpaH ABUKOK
ReplacingMergeTree.

[ononHntenbHo ansa GbICTPOro NoMcka akTyasbHbIX 3HAaYEHUIA TErOB CO3aeTCs OTAeNbHAs TabnuLa, B KOTOPOW XPaHATCS 3HAYEHNS C MaKCUMasbHOM
METKOW BpeMeHM Mo KaXkaoMy nosnydeHHomy Tery. B cnyyae ClickHouse, Tabnuua HanonHseTcs aBToMaTUYeckn cpeactTsaMmum materialized view.

2.2.2 CepBUC NOTOKOBOM 06pabOTKM AaHHbIX
0O6paboTumnk — 370 Habop NpaBm, NO3BONAOWMI NPeobpa3oBaTb 3HaUYEHMe Tera, NoslyvYaeMoe OT UCTOYHMKA.
OcHoBHble GyHKLMN cepBUCa:

1. Hactpoiika 06paboTuYnKOB TEroB;
2. MonyyeHue 13 6pokepa coobLieHnii n 06paboTka NakeTa 3Ha4YeHU TeroB B COOTBETCTBUM C HACTPOEHHBLIMM NPaBUIamMu;

3. MeHepauust HOBbIX 3HAYEHUI U UX OTMNPaBKa B 6pokep coobLLeHNIA.
MpuHUKMn paboTbl cepBuca:

1. Mpw 3anycke cepBu1Ca B ONepaTUBHYIO NAMSITb BbIFPY>AeTCs KOHPUIypaLMsa U3 XPaHUANLLA KOHOUTYpauuii;
2. CepBUC NOANNCHIBAETCS HAa TONMK BpOKepa COOBLLEHNI, B KOTOPOM HaxoOAaTCA Mo/lyYaeMble CUCTEMOM AaHHbIE;

3. Mocne nony4eHns HOBOro NakeTa CepPBUC OCYLLeCTBsAeT 06paboTKy A TEX TEroB, KOTOPbIE COAEPXKATCS B KOHOUMYpaLmm 06paboTunkos, 1
reHepupyeT 3Ha4YE€HNs HOBbIX TErOB;

4. CepBUC OTMPABAET HOBbIE 3HaYeHMs 06paTHO B TOMUK Bpokepa COOBLLEHNIA.
B c1cteme OoCTyMHbI CriegytoLme BUabl 06paboTyMKOB:

e O6paboTumk MaclTabUpoBaHUS, KOTOPbIM OCYLLECTBASET TIMHENHOE npeobpa3oBaHNe Haf UCXOAHBIM T3rOM C BO3MOXHOCTbIO OKpyrneHusa
nony4ymBLIErocs pe3ynbraTta;

. OﬁpaGOTLWIK BbiaeneHus 6uTa, KOTOprIZ BO3BpallaeT 3Ha4yeHne 6utaHa 3af,@aHHOM NO3ULMN B ABOMYHOM npenctaBneHnn Lenoro Yymcna;

o CKpUNTOBbI 06PaboTUMK, KOTOPbIV OCYLLECTBNSET NPeobpa3oBaHNE Ha, UCXOAHBIM T3rOM Ha OCHOBE JIOM MKW, ONUCAHHOW B NMOJIb30BATENBCKOM
ckpunTe.

2.2.3 CepBuc TpeBor
OcHoBHble GyHKLMN cepBUCa:

1. HacTporika 06paboTynKoB TpeBor;
2. MonyyeHne 13 6pokepa cOoBLLEHMIN U NPOBEPKa NakeTa 3Ha4YeHUM TEroB B COOTBETCTBMM C HACTPOEHHbIMU NPaBuIamu;



3. B3BefieHue TpeBOr Npu HEOHXOAMMOCTH U 3aMUCh UCTOPUM TPEBOTY B XPaHUMLLE AAHHBbIX.

MprHLMN paboTbl CEPBMCA ONMUCHIBAETCS CledyoWUMU LaraMu.

N

. Mpwu 3anycke npoBepseTcs 4OCTYN K Tabnuue Tpesor. ECnmn B XpaHnauLe AaHHbIX Tabnuua oTCyTCTBYET, TO OHa CO3[aeTcs;

N

. 3aI'IpaLUVIBaeTCFI nocnegHee akTyasibHOe COCTOsIHME U3 XPaHWUINLLA OaHHbIX. Ecnn aKTyaJIbHOro COCTOSIHUSA HET, TO OGbEKT COCTOAHUI
MHUUMaNN3nNpyeTca NnyCcTbiM;

w

. CepBUC NOANMUCHIBAETCS Ha TONUK Bpokepa COOBLLIEHWIA, B KOTOPOM HaXxoasaTCs nosily4aemMble CUCTEMOM AaHHbIE;

D

.Mocne nony4yeHnsa HOBOrro nakeTa A/ KaXK4oro U3 TeroB CepBuC NpoBepdaeT MeTKy BpeMeHU 3Ha4yeHUs 1 3anpallinBaeT CCoK 06p360TLIMKOB TpeBor,
CBA3aHHbIX C ;IaHHbIM TErom.
Ecnu meTka BpeMeHU 3Ha4yeH1s MeHbLUEe NOCNeAHEro NpuLleawero 3Ha4eHns (HapymeH nopsiaoK BO BpeMeHVI) WNN He CyllecTByeT 06p360THMKOB
TPEBOr, CBA3aHHbLIX C TErOM, TO Ter NponycKaeTcs;

5. ECn MeTKa BpeMeHU 3HaveHus 6oblue NoCieqHero NpuLleLero 3Ha4YeH1sa 1 CyLLLECTBYIOT CBA3aHHbIE C TeroM 06paboTumKmM TPEBOT, MPOBEPSAIOTCS
YCNOBUS B3BEAEHNSA TPeBor. [lonyCcTUMbI CrefytoLme cLeHapmm o6paboTku:

o TpeBora He 6bina B3BefeHa, U yCIoBUE B3Be,eHUSA He BbiNosHeHo. CoxXpaHseTcs nocnefHee 3HaYeHne Tera v ero MeTka BPpeMeHu B COCTOsSIHME,
NPV 3TOM B CTOPWIO TPEBOT M AaHHbIN Ter He MonapaeT.

° TpeBora He Gbina B3Be[eHa, U ycnosue B3sefeHUs BbiMoOJIHEHO. d)opMMpyech HOBas 3anncb Ana NCTOpUK O B3BeeHNN TPpeBOrun. CoxpaHﬂe‘rca
nocnegHee 3Ha4yeHMe Tera n ero MeTka BpemMeHu, COCTossHMe TPpeBOru - B3BeAeHa.

o TpeBora 6bina B3BeAeHa, U ycsioBue B3eeeHns He BbINOJIHEHO. CDOpMVIpyeTCﬂ HOBas 3anncb 419 NCTOPUN O CHATUN TPEBOTU. COXpaHﬂeTCﬂ
nocnegHee 3Ha4yeHMe Tera n ero MeTka BpemMeHun, COCTosiHME TPEBOIU - CHATa.

o TpeBora 6bi1a B3BeAeHa, U YyC/I0BUE B3BEA,EHUS BbINOMHEHO. B NCTOPUIO HE BHOCUTCS HUKAKNX M3MeHeHMI . OBHOBNSETCS NocneHee 3HaYeHne
Teraun ero MeTka BPeMeHU, COCTOSIHUE TPEBOMN HE N3MEHSIETCS.

6. B kayecTBe HOHOBbIX 3aMNyCKaOTCS NPOLIECCHI 3aMNCU B XPaHUULLE AaHHbIX, KOTOPble OOHOBASIOT COCTOSAHUS U 3aN1CbIBAIOT UCTOPUIO TPEBOT.

06pa60T‘-WIKVI TPEeBOr AenaTCs Ha pPa3Hble TUMbl U MOTYT UMeTb HECKO/TbKO NOATUMOB. I'Ipvl N3MEHEHUWN 3Ha4YeHUA Tera NoATUN TPeBOrM MOXXET MeHATbLCA C
OOHOro Ha ﬂperVl, HO TpeBora npuv aToM npoaosiXkaeT OCTaBaTbCA B COCTOAHUU - B3BEAEHA.

B cucteme gocTynHbl cnepytoLme BUabl 06paboTyMKOB TPEBOr:
o Tpeeora no 3HayeHuio (VALUE) cpabaTbiBaeT, KOraa 3HaueH1e Tera onyckaeTcs HUXE UMY NOAHNUMAETCS BbllUe 3a4aHHbIX YPOBHEN
MoaTtunbl:

0 LOLO — aBapUIMHO-HU3KNIN YPOBEHb;
0 LO — HW3KMUI YPOBEHb;

0 HI — BbICOKUI YPOBEHb;

© HIHI — aBapUWINHO-BbICOKUIA YPOBEHb.

e TpeBora no ckopoctu nameHeHunsi (ROC) cpabaTbiBaeT, KOraa CKOPOCTb U3MEHEHWUS 3HAYEHWNIN 32 MPOMEXKYTOK BPEMEHM NPEBbILIAET 334aHHbIE YPOBHU
MoaTtunbl:
o UP — YyBeNMYeHMe CKOPOCTH;
© DOWN — CHUXEHME CKOPOCTMU.
2.2.4 CepBuUc uctopum
OcHoBHble yHKLMN cepBUCa:

o [lonyyeHne UCTOPUYECKUX 3HAYEHUI U3 XPAHWNLLA AAHHBbIX;

o [lonyyeHne akTyanbHbIX 3HAYEHWI U3 XPaHWUNLLA AAHHBbIX.
MpuHuMn paboTbl:

B3anmopericTeme c cepBMCOM ocyLuecTBaseTcs npu nomolum HTTP 3anpocoB, KOTopble HaNnPaBASIOTCS B XPaHWUIIVLLE AaHHbIX C YKa3aHWEeM TUMa afemMeHTa U
€ro YHUKanbHbIM UAEHTUPUKATOPOM.

ObpalleHme K 3Ha4YeHSM MOXET NPOUCXOAUTbL MO MAEHTUdMKATOPaM TEroB, @ MOXET Yepes MAEHTUPMKATOPbI 0OBEKTOB U NepeMeHHbIX LndpoBol Mogenm
npeanpusaTus.

2.2.5 CepBuc 06beKTHO Moaenu

O6bekTHasi MoAenb — 3TO MHCTPYMEHT, KOTOPbI MO3BOMISET NOCTPOUTL LMbPOBYIO MOAENb NPEANPUATUS 1 CBA3aTb MeX4Y COOOM T3ru, 3HaYeHNS KOTOPbIX
XPaHATCSA B XPaHUANLLE AaHHbIX, C LMdPOBbIMM aHaNOramMmuy NPon3BoaCTBEHHbIX arperatoB. OCHOBHas 3afa4va 06bekTa B pamMKax CUCTEMbI NPEACTaBNATb
CBOWCTBA peasibHOro TeXHONOrMYecknin o6bekTa B UMbpPoBO Mofenm 3Toro obbekTa.

ATpUBYT npeacTaBnseT cobor 3HaveHne, CBA3aHHOE C 0O6bEKTOM UMK NepemMeHHON 1 coaepykalliee B cebe meTanHdopMaLmio. ITO 3HaYeHMe MOXET ObITb
HUKCUPOBAHHbIM, TMBO CCbINATLCS HA U3MEHsSIEMOE 3HauYeHMe B CNPaBOYHMKE.

CepBurc 06beKTHON MoaeNn NpeacTaBseT coboN nepapxnyeckoe XpaHuImLLe o6bekToB, aTPUOYTOB N CONOCTaBNEHNE UMEH NEPEMEHHbIX
naeHTudMKaTopam Taro.. Viepapxusa moaenn npeactasnseT coboi Habop 06GbEKTOB U NepeMeHHbIX. OGbeKT MOXET Kak BbiTb poauTenem ais Apyrmx
0GbEKTOB, TaK 1 UMETb CBOEro POAUTENS.

OcHOBHble GyHKLMN:

1. HacTtporika nepapxmm o6 bekTHOM Moaenu;
2. XpaHeHue KoHbUrypauuii:
o OBGbEKTOB, KOTOPbIE MOTYT COAEPKAaTb MEPEMEHHbIE;

o CBfA3el poamnTeNb-NMOTOMOK MeXAay obbekTamu;



o CBf3el NepeMeHHbIX C Teramu;
o aTpubyToB;
© CMPaBOYHMKOB.

3. ObecneyeHne KOHTEHTHbIX OFpaHVNeHVIIZ AOCTYNOB KOHKPETHbIM MOJIb30BaTeNIAM K KOHKPETHbIM Y31aM nepapxmn.

B3anmopeiicTBme ¢ cepBmMCcOM ocylecTBasieTcs npm nomolum HTTP 3anpocos.

2.2.5 CepBuc nmnopTta AaHHbIX
OcHOBHble QyHKLMN:

1. MonyyaeT 3HayeHMs Teros nocpeacTeom APl meToaa;
2. OTnpaBnseT noslyYeHHble 3Ha4YeHns B pokep COOBLLEHWNI B TONUK, FAE HAXOAATCS NoyYaemble CUCTEMON AaHHbIE.

MpuHUMN paboTbl:

1. CepBMC Nony4YaeT AaHHble NakeToM C PUKCUPOBAHHOM CTPYKTYPOWN 3/1EMEHTOB:
o MeTKa BpeMeHM 3HaYeHNs;
o MpeHTndumKaTop NCTOYHMKA 3HAYEHWUS;
o MpeHTudukaTop Tera sHa4YeHus;
o Yucnosoe 3HayeHue (null, eciiv 3agaHo CTPOKOBOE);
o CTpokoBoe 3HayeHue (null, ecnm 3aaaHo Yicnosoe);
o KayecTBO 3HayeHUs;
o MeTKa yaaneHuns 3HayeHus.

2. HanpaBnsieT fgaHHble B 6pokep COOOLLEeHN B TOMWK, FAe HAXOAATCS Nofyyaemble CUCTEMON AaHHble.
Ecnum npouecc nepeHoca AaHHbIX B 6pokep coobLueHMi NpoLuen ycrnewHo, To B oTBeTe Ha API 3anpoc BepHeTcs kog, 200.

3. Ecnm B npouecce nepeHoca AaHHbIX B 6pokep coobLueHni npounsoLuen cboi, To CepBUC NPeanpUMET NOBTOPHbIE NMOMbITKMA OTMPABKM AaHHbIX.
Ecnu no ncteyeHmio Bcex NMorbITOK MPOLLECC OTNPaBKM AaHHbIX B 6pokep coobLLeHWI He 3aBepLUKICS ycrnexoM, B oTBeTe Ha AP| 3anpoc BepHeTcs Kop,
rpynnbl 400 - UMNOPT 3aBEPLUMICS C OLUMOKOWN.

KonnyectBo nonbITok OTNpPaBKU OaHHbIX B 6p0Kep COO6LLI,eHI/|VI n BpeMeHHOﬁ WUHTEepBan Mexay nonbiTkaMn 3aatoTcAa B KOH¢I/IpraLlVIOHHOM <|>a|7|ne cepBuca.

2.2.7 CepBUC ynpaBneHnUs NCTOYHMKaMM JaHHbIX

KoHHeKTopbl MOryT 6biTb 2 BUL0B - OCHOBHOM 1 pe3epBHbIi. KaX bl KOHHEKTOP MMeeT CBOM Habop napaMeTpoB KOHGUrypaLumm B 3aBUCUMOCTY OT TUMa
WNCTOYHMKA, K KOTOPOMY OH MOAKITIOHaETCS.

Y KOHHeKTOpa eCTb NepeyeHb TEroB, KOTOPbIE CTb HAa UCTOYHUKE - LOCTYMHbIE TErn, Y NepeyYeHb CKOHPUIYPUPOBAHHBIX TErOB - BbIOPaHHbIE Teru.
OcHoBHble GyHKLMN:

1. MOHUTOPWHI COCTOSHMSA CYLLECTBYIOLLNX KOHHEKTOPOB;
2. HacTpolika KoHUrypaLmit KOHHEKTOPOB;

3. MonyyeHne LOCTYMHbIX TEFOB UCTOYHMKA.
MprHLMN paboTbl:

1. Mpwu 3anycke cepBMC NOANNCHIBAETCS HAa TOMMKM TONWKKW Bpokepa COOBLLEHWI, KOTOPbIE OTBEYAIOT 3a MNONTyYEHWE NIOroB M OOHOBNIEHUI C KOHHEKTOPA.
B coobLueHnn c 06HOBIEHUAMM COAEPXKUTCS MMS KOHHEKTOPA, €ro POsb U OAHO U3 5 3aMo/IHEHHbIX CBOCTB, OCTaslbHble BbiCTaBfieHbl B null.
2. MNpoBepsieTcs, YTO 3HAUUT NpULLeaLLIEee CBOMCTBO, 1 BbibMpaeTcs MapwpyT 06paboTku. MNepeyeHb CBOMCTB:
o BrowsingResponse - coobLieHue ¢ pe3ynbtatomM 6pay3unHra Teros. ECnv npuLLnio gaHHoe CBOMCTBO, TO HE0HX0AMMO NPOBEPUTL 3HAYeHUe B nosne
IsSuccessful .
EcnvoHo true -nonyyeHHble Terv 4O6aBNASIOTCS B KONEKLMIO TEFOB UCTOYHUKA;
EcnuoHo false -BKONNeKUMN diagnostics MPOBEPSIETCS MMS COOTBETCTBYIOLLLErO KOHHEKTOPA, EC/IN UMS HalAEHO, TO OBHOBNSIETCS
nHbopMaLLMs 0 NocnefHeM 3aBepLueHHOM 6pay3uHre. B NpoTMBHOM CrlyyYae HUYero He npeanpvHUMaeTcs;

o ConfigUpdateResponse - coobLeHe C pe3ynbTaToM 06HOBNEHNS KOHOUTYpaLMM KOHHeKTopa. Ecnv npulino AaHHOe CBOMCTBO, TO B COOBLEHUM
nMB0 06HOBNAIOTCS NONA IsConfigAccepted , LastActivityTime , ErrorMessagesByHeaders AOKYMEHTa W3 KOMEKUMM diagnostic , IM6O
CO3[aeTCs HOBasl CYLLHOCTb - KOHHEKTOP W ONPeAENSIOTCS TE Xe NOns;

o GetDiagnosticsResponse - coobLeHne Co CTaTyCOM 3A0PO0Bbs KOHHEKTOPa. Ecnm npuLuno faHHoe CBOMCTBO, TO MO0 0BHOBASETCS CTAaTyC
paboTocnocobHOCTH KOHHEKTOPA, GO (B Clyyae OTCyTCTBUS KOHUIYpaLIMM Ha MOMEHT MOJyYeHUs) CO34aeTCs HOBA CYLLLHOCTb - KOHHEKTOP, AJ1s
KOTOPOW 3aNOMHATCA MNOSTyYeHHbIe NONS B KONNeKUMN diagnostics ;

o DiscoveryResponse - coobLeH1e O NosIBNEHMN HOBOrO KOHHEKTOPA C cucTeme. Ecnm npuLuno faHHOe CBOMCTBO, TO B KOMNEKUMIo diagnostics
nobaBnseTcs HOBbIN KOHHEKTOP;

o PrimaryConnectorHealthStateChangedEvent - coobLieHve 0 paboTocnocoBHOCTN OCHOBHOIO KOHHEKTOPA. [laHHOE CBOMCTBO He
0b6pabaTbiBaeTCA CEPBUCOM.

2.2.8 Cepuc API
OcHOBHble GyHKLUN:

1. Touka Bxofa OJ/18 B3aMMOAENCTBUSA BHELLHMX NONb30BaTeNel C CUCTEMO;

2. ObecneyeHVe B3aMMOeNCTBMS CEPBUCOB CUCTEMbI MeXay COBON.

[ns ucnonb3oBaHuns APl nonb3oBaTesnito HeO6XOAMMO MOJTYUYNTb Napy TOKeHOB AocTyna (access v refresh) B Keycloak. TokeH coaepxuT nHdopmaLmio o
nepeyHe ponewn, HasHayeHHbIX Nob30BaTeN!o.



MpuHuMn paboTbl:

Cepsuc nonyyvaet HTTP 3anpoc 1 onpegenser, B Kakon CePBUC HY>KHO ero oTnpasuTb. CepBuC NpoBepsieT TOKeH aBTopm3aL M1 Nosib3oBaTens, ecim
HEeLOCTaTO4YHO MPaB 415 BbIMOMHEHMS 3anpoca, To BOo3BpallaeTcs owmnbka 403 Forbidden.

2.2.9 CepBUC OTHETOB

Pecypcbl - haiinbl, KOTOPbIE UCMONb3YIOTCS B KayecTBe 611aHKOB A5 3aM0SIHEHNS OTYeTa B pe3ynbTaTte paboTbl cCKkpunTa.

LLIa6noH oT4eTa - COBOKYMHOCTb PECYPCOB 1 MPOrpaMMHOro koga (CKpWnTa), BbINOSHEHWE KOTOPOro No3BonsieT ChopMMPOBaTh OTYET.
OTYET - pe3ynbTaT paboTbl CepBUCa, KOTOPbIV NONYYaET Ha BXOA, NapaMeTpbl U LWaboH OTYeTa, a BO3BpaLlaeT daiin BbibpaHHoro dopmaTa.

Kaxabi LLlabnoH oT4éTa MOXeT AOMNONMHUTENIbHO COAEPXKATb CNMCOK NapamMeTPOB B GopMaTe K/toy-3HaueHne, KoTopble ByayT NOACTaBAEHbI B UCXOAHbIV KOA
CKpUMTa BO BPEMS reHepaLum oT4éTa.

B McxofHOM Kofe CKpUNTa AOCTYMHbI METOAbl BUBNNOTEKN ofg pims_api , KOTOpas No3BonseT obpalaTtbcs K APl cuctemsl.
OcHoBHble GyHKLNK:

1. HacTporika wabnoHOB OTYETOB;
2. IMnopT pecypcos;
3. leHepaums 0T4ETOB, NOCPEACTBOM BbI30BA CKPUMTA Ha A3blke Python, B KOTOPOM peanv3oBaH Mofesb 3anpoca K AaHHbIM NiaTdhopmbl.

MpurHUMN paboTbl:

1. B3amopencTame C CepBMCOM OCyLLecTBAsieTCs Npu noMowwm HTTP 3anpocos;

2.BoBpewms O6pa6OTKVI 3anpoca Ha reHepaumio OTyeTa CepBUC BLINOJTHAET NOCNEA0BaTENbHOCTb KOMaH, YKa3aHHbIX B CKPUMTE, M BO3BpaLLaeT
pe3ynbTaT ero BbINOJIHEHNA OTNPaBUTENIO 3anpoca. CKpVIFIT BbINOJIHAETCA B OTAE/IbHOM MnpoLecce.

3. Ecnu ckpunT BbiNonHUACs 6e3 olmnbok 1 dainn OTyeTa Bbi yCreLwHo coxpaHeH, To B oTBeTe ByAeT ykaszaHo UMs daitna Ans CKaunBaHus.
B npoTvBHOM cryyae B oTBeTe ByaeT ykasaHa olunbKa, B CBA3M C KOTOPOW HE YAANIOCh COXPaHUTb OTYET.

4. CepBuc BbINONHAET GOHOBYIO OUYMCTKY CreHepupoBaHHbIX parinos OTyeTa 13 XpaHUAMLLA, Mo yMonYaHuio Garin oCTyneH s CKaunBaHus B TeveHne 24
Yacos.

2.2.10 CepBuc yBegomMeHun

YBepoMneHue (3aiaya) - YaCTb NPOrpaMMmbl, KOTOPas 3anyckaeTcs aBTOMaTUYECKM MO PacnucaHmio, yKazaHHOMY B KOHOUrypaumm YeefomneHus. 3agaya
MOXET NPOBEPSTh PSiA, YCIOBUIA, KOTOPbIE ONPEAENsIoT, HY>KHO JM OTNPaBASTb yBEAOMIIEHWE NOJyYaTento.

OcHOBHble GYyHKLMN:

1. HacTtporika yBegomneHuii;

2. MpoBepka ycnoBuii (TPUrrepos) reHepaLmm yBeaoMIIEHUS;
3. MeHepauus yBegoMneHus;

4. MOHUTOPUHT OTNPaBOK yBeOOMIEHN;

5. HasHaueHue rpynn paccbiiok yBeAOMIeHUI.

MpuHUMn paboTbl:

1. B3aumopgencTame c cepBMCOM ocyLecTBAseTcst npuy nomowm HTTP 3anpocos;
2. CepBuC OCYyLLECTBASET NPOBEPKY YCIIOBUI OTMPABKU YBEAOMIIEHUI;

3. Ecnn ycrioBme BbINONHEHO, TO YBEAOMIIEHME OTMNPABNAIOTCS B OpOKep COOBLIEHNI, B TONKMKa C MHdOpMaLmelt 06 oTnpaBkax ;
YBeAOMeHVEe MOXET COAEPXKATb BIOXKEHWE - OTYET, CO3[aHHbIN B CepBMCE OTUYETOB. [151 TakUX yBEAOMIIEHNI Nepep, OTNPaBKOM BbIMONHAETCS
dopMUpoBaHKME OTYETa C yKa3aHHbIMU NapamMeTpamMu. MonyyeHHbI Gaiin SBNSETCS BIOXEHVEM A8 MUCbMA.

OTnpaBka yBegoMIeHUs MPOUCXOAUT MO 3NIEKTPOHHOW NoyTe.
Tunbl yBegOMAEHWIA:

e Mo pacnucaHuio. YBegomneHus OoTnpasnarTCAa 663yCHOBHO No HAaCTPOEeHHOMY pacnnCaHUIO;

o [lo co6biTui0. YBELOM/IEHME OTNPABIAETCS TONbKO €C/IM BbiGpaHHas B HAaCTPOMKaX TPEBOra B3BeeHa, Bpems e€ B3BeAeHNs NPeBbILIaeT 3afaHHY0
NPOAOIKXUTENBHOCTb U CTaTyC TPEBOrM YAOBNETBOPSET BbibpaHHOMY B GUNbTPE.

e [lo ckpunTy. YCNoBMe OTNPaBKM YBELOMIIEHNS 3aAaETCs CKPUMTOBBIM 13bIKOM. OTNpaBka yBEAOMEHMs MPON30MAET TONbKO, ECNIN B pe3y/ibTaTe
BbIMOJIHEHWSI CKPUMNTA BEPHYNOCh true .

Ecnu 3apaHo HeCKObKO YCTOBUIA, TO 4151 OTNPABKMN YBEAOMIEHNS OHU BCE [OMXKHbI ObITb BbINOMHEHDI.

2.2.11 CepBuc oTnpaBku
OcHoBHble GyHKLMN:

1. MonyyeHre nakeToB 13 bpokepa CoobLLeHN, Tonmka ¢ MHopMaumein ob oTnpaBke, B KOTOPbIN UX NYONNKYIOT [pyrie CEPBUCHI;
2. dopMMpoBaHUE 13 NONYYEHHbIX f@aHHbIX MTUCbMa;
3. OTnpaBka NMcbMa nosyyaTensm C UCNoNb30BaHMEM NMOYTOBOr0O CEPBEPA;

4. XpaHeHune nHpopMaLmm no coobuueHnsam. Mo ymonyaHmio coobLLeHns XpaHaTcs B TedeHre 1 Hegenu. OuuniieHre nHbopmaummn nponcxoanT
aBTOMaTMyecku no npuHumny FIFO.

MpuHuMn paboTbl:



1. CepBuC NoanMcbIBaeTCa Ha TOMWK BpoKepa COOBLLEHNIA, B KOTOPbIV MOCTYNAOT 3aMpochl Ha OTNPABKY;
2. Ha ocHOBaHWK Nony4YeHHbIX U3 NakeTa AaHHbIX CepBUC GOPMUPYET MUCbMO CO CTPYKTYPOIA:
o Tun oTnpasku (Tonbko email);
o Email agpeca nonyyatenen;
o Tema nucbMma;
o TeKCT NUCbMa;
o BnoxeHus.
3. CepBUC OCYyLLECTBASET OTMNPABKY NUCEM C nomMoLlbio SMTP cepBep oTNPaBKM COOBLLEHWIA;
4. ECnun noYTOBBIV CepBeEp He NPUHSN MUCbMO, TO CEPBUC OTMPABKM COOBLLEHMIT MOBTOPHO NOMbITAETCS OTNPABUTH COODLLEHME Yepe3 HEKOTOPOE BPEMS;

5. ECnn B KOHEYHOM UTOTe He MOJYUYNSIOCh OTNPABUTL COOBLLEHWNE, TO CEPBUC OTNPABASET COODLLEHMI B TONMK Bpokepa COOBLLEHNIA, Fae CopepXaTcs
HeoTnpaBs/ieHHble COObLLEeHMS.

HacTponiku cepepa SMTP, yueTHble faHHble email agpeca oTNpaBuUTeNs, KONMYECTBO NOMbITOK MOBTOPHOW OTNPABKM U MHTEPBAN MEXAY HUMM COQepPXaTbCs
B KOHUrypaLoHHOM daline cepsuca.

2.2.12 CepBUC OKOHHbIX GYHKLUI

OKOHHasa GyHKLMUSA - DYHKLMS, MPUHUMAIOLLAsA B KAYeCTBE apryMeHTOB UCTOYHNKM (4ncnoBblie Tern), MeTkm BPEMEeHW 3Ha4YeHMIN KOTOPbIX NOMaaaloT B OKHO,
Ha KOTOPOM OHa paccumnTbiBaeTcs. [1ns onncaHns npeo6pa3OBaH|/|ﬂ 3HaYeHUI UCTOYHUKOB B pe3ynbtat OKOHHOW dJyHKLlVIVI ncnonb3yeTca CKpMI‘ITOBbIVI A3bIK.

Pe3yanaT OKOHHOWM d)yHKI.I,VIM - 3Ha4yeHue Tera, BpeMeHHada MeTKa KOTOpPOro coenagaet c BpeMeHHOVI MeTKOW Hayana okHa.

CnnutTep - PyHKLUS, KOTOPasi UMeeT HarnpaB/ieHue - Bepea, 1 BO3BPaLLaeT HECKOMbKO 3HaueHM B okHe. OKHO, B KOTOPOM pacnonaraloTcst MeTKU BpeMeHu
3HaYeHUI CNAMTTEPa, 3aBUCUT OT HanpaBfieHNs CNANTTepa. [ins cnaMTTepa C HanpaeaeHWeM Brepe 3Ha4yeHne, NoslyYaemMoe OT UCTOYHMKA Ha HaYvano OkHa
(MeTka BpemMeHu nonagaeT B OKHO), NpeobpasyeTcs B N 3HaYE€HU C METKAMU BPeMeHU BHY TP OKHa.

I'pad BbluMCNEHUS OKOHHBIX PYHKLUI - OQHOHAMNPaBeHHOEe AepeBo.
OcHOBHble GYHKLMM:

1. HacTtporika yHKLMIA U CIANTTEPOB;
2. HacTpoiika pacnmcanmii;
3. PacyeT 3HauyeHuin GyHKLMIA U CNANTTEPOB;

4. 3anucb PaCcCYNTaHHbIX 3Ha4YeHun B XpaHunnuuie oaHHbIX.

3HayeHMs OKOHHbIX GYHKLIMIA U CNIMTTEPOB XPaHATCS B OTAENbHOM OT 3HAaYEHWIN BPEMEHHbIX PAA0B Tabnuue B XpaHUIMLLE AaHHbIX. Tabnvua coaepxuT
cTonbeLl, B KOTOPbIM KaX/Aas OKOHHas GyHKLUMS 3amnncbiBaeT BPEMS MNOC/EAHErO BbIYUCIEHNS.

AnropuTtm paboTbl pa3oBOro pacyeTa 3aBUCMMOCTeN

1. [Ang KaXkpo OKOHHOM GYHKLMM 3anpallmnBaloTCs METKM BPEMEHWN 3HAYEHUIA €8 NCTOYHNKOB, KOTOpbIe Bbinv BCTaBNEHbI B 6a3y NO3Xe MeTKN BpeMeHU
nocnegHero pacyeTa 3To OKOHHOM GyHKLUM;

. [Ans BpeMeHHbIX MEeTOK, NOMTyYeHHbIX B MYyHKTE 1, BbIYNCASAETCS CNUCOK OKOH, Ha KOTOPbIX HYXHO PaccymTaTh 3TY OKOHHYI0 GYHKLMIO;
. [Ans pacyeTa B OKHEe MO MCTOYHMKAM 3anpaLlmnBaOTCs 3HaYEHWNs, METKN BPEMEHM KOTOPbIX NMONafatoT B 3TO OKHO;
. BinonHseTcs ckpunT pacyeTa 3Ha4YeHMst OKOHHON GYHKLNN;

g b W N

. Ecnn B okHe NPUCYTCTBYIOT 3HAa4Y€HNA NCTOYHUNKOB C nomeTKom yoaneHusa, n d)yHKLI,VIFI He BO3BpaTuNa 3Ha4vyeHune (BepHynca null ), TO ANS AAaHHOMO OKHa
B Tabnumue 3Ha4YeHMIN OKOHHBbIX PYHKLMI B XpaHUAULLE AaHHbIX 3HAYeHMe NOMeYaeTCs Ha yaaneHue.
Ecnn B B[] oTCyTCTBOBaNM 3Ha4eHMS NCTOYHUKOB AJ15 pacyeTa (byHKLI,I/WI B OKHe€, TO A1 aHHOIo OKHa pacyeT beHKLWIVI He NponcxogunT, HAYEero He
3anncCbiBaeTCA B XpaHWnLie aHHbIX.

6. Ecnny okoHHoM dyHKLMM 3a8aH napameTp “MNepecuntaTtb C", TO NOCE COXPaHEHUS A5 3TOM OKOHHOM GYHKUMKM B X[, HAX0oAsaTCS 3HaYeHNst UICTOYHWKOB,
BpeMs BCTaBku B X[, KOTOpPbIX 6osbLUe 160 paBHbl 3a4aHHON MeTKe BpeMeHU. [1ns BbIOpaHHbIX AaHHbIX ONPEAENSIOTCS FPaHULbl OKOH GYHKLUK 1
BbINOHAETCS pacyeT.

ANroputM HenpepbIBHOro pacyeTa
PacueTt nponcxofumT no Tanmepy € y4eToMm rpada 3aBUCUMOCTM UCTOUHMKOB.

ANropuTM Pa3oBOro pacyeTa 3arnycKaeTcs He Yallle, YeM 3aBepLUMIICA HEKOTOPbIV MHTEPBAN - TaMep. [N Kax a0 OKOHHOM GYHKLMM 3a4aH COBCTBEHHbIN
MHTepBasn nepecyeTta. Ecnv paccuntanock okHO, Ha OCHOBE KOTOPOro CYMTAETCS APYrOe, HO MPU 3TOM Y 3aBUCMMOrO OKHa He 3aBepLUM/ICS TailMep, pacyeT
3aBMCKIMOrO OKHa MPOMyCKaeTcs.

AnroputM paboTbl cniuMTTEepa

Mpur nocTynneHnn 3Ha4eHNs UCTOYHUKA CMINTTEP ONPeaenT CNMCOK BPeMEHHbIX METOK - Hayas OKOH, 3aAaHHOIo B KOHOUIypauumy Tuna, v 3anmwet
3HaYeHUs B XpaHUVLLE AaHHbIX. B KOHPUrypaumm cnanTTepa, ykasaH Neprog Nprxoaa 3Ha4eHnin MICTOYHMKA 1 KO3OOULMEHT, KOTOPbI HEOHXOANMO
MCMNONb30BaTh A/19 NPeobpa3oBaHMs 3HAYEHMS UCTOYHMKA B 3HAYEHNS CNANTTEPA.

2.2.13 CepBuc 63KkeHaa MHEMOCXEM
OcHOBHble GyHKLUN:

1. XpaHeHue 61UbnmoTekm rpadpuyeckmx 31eMeHTOB;
2. XpaHeHwe NpeBbio MHEMOCXEM;

3. XpaHeHne KOHOUrypaLmii MHEMOCXEM.

Ons d)yHKLJ,VIOHVIpOBaHI/Iﬂ cepBuca HeobXoAMMO HanMune NoaKIoUYEHNSs K S3-COBMeCTVIMOMy XpaHUuLLYy, rae XpaHAaTCs MPeBbIO CYLLECTBYOLWNX
MHEMOCXeM 1 bubnmnoTeka rpaduyeckmnx aNemMeHTOoB, a TakxXe B 6a3e faHHbIX KOHdJMpraLlMVI, rAe XpaHATCA CTPYKTYPbl MHEMOCXEM.
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2.2.14 CepBuc 06paboTkm Mmoaenen npeguKTUBHON aHaNUTUKN
OcHoBHble GyHKLMN:

1. Co3pgaHue aHannTUYeCKnx Moaene Ha a3bike Python;
2. Hactporika 06paboTunkoB Mogenei;

3. 3anyck o6paboTunKoB Mogenei;

4. MOHUTOPWHT BbINOMHEHNS 06PaBOTUNKOB;

5. OTnpaBka pacyeTHbIX 3HaYeHUI B BpoKep coobLeHUI.
MpuHLMn paboTbl cepBuca:

1. Mpw 3anycke cepBUC NOANUCLIBAETCSA Ha TONUK Bpokepa COOBLLEHNI, B KOTOPbIV B MpoLiecce paboTbl MOMELLAIOTCA YCreLlHble pe3ybTaTbl 06paboTku;
2. Kaxkabli 06paboTumK 3anyckaeTcs Nepuoguyecku;

3. Mpwu 3anycke oTAeNbHOro 06paboTUnKa MCTOPUYECKUE faHHbIE MO TEraM-UCTOYHUKAM U aHaIUTUYecKast MOAEsb 3arpy>atoTcs B daiinbl, a Takxe
co3paeTcs nycTon dpain Ans 3annucu pesynbTaToB CKPUMTa;

4. Ecnv ucnonHsembin cKpunTt AHaANUTUYECKOM Mopenm 3aBepLinn Ceoto pa60Ty yCnewHo, TO pe3ybTaTbl BbIMUTbIBAOTCA U3 cbal?lna, NpoOBEepPATCA Ha
COOTBETCTBME 3a4aHHbIM BbIXOAHbIM MapaMeTpam 1 OTNPaBAAOTCA B TONUK 6p0Kepa COO6UJ,€HVII‘/'I, rae HaxogsaTcs nonyyaemole cuctemonm OaHHble;

5. Mo okoHYaHUK 06paBOoTKM BCe CO3AaHHbIE BPEMEHHbIe dalinbl yaansoTcs.
Mpwn ntobomM BO3MOXKHOM CTaTyCe 3aBepLUeHns 06paboTkm buKcupyeTcs nctopus cpabatbiBaHns 06paboTumka.

[ns owmnboK 1 NpeaynpexaeHui B Nor 3anMcbiBaeTCs TEKCT BO3HUKLLEN OLUMOKM 1 yBegomneHms. CepBUC BbINONHAET GOHOBYIO OYMCTKY MCTOPUK, XPaHs
[aHHble 33 NOCNEeAHIO0 HELEN!O.

Mepep 3arpy3Koli HOBOW MOZENN CyLLEeCTBYET BO3MOXHOCTb MPOTECTUPOBATL ee Ha AaHHbIX NAaTGopMbl. MOMUMO CKPUNTa MOLAENN MOXKHO CbIMUTUPOBATbL
PaboTy AN HOBOIO UMM YXKe CYLL,ECTBYOLWEro o6paboTymka Ha AaHHbIX N1aThoPMbl B MPOLLIOM.

2.2.15 CepBuc uHTerpauum c SAP

TexHuueckoe MecTo (TM) - 06beKT B nepapxmm obopyaoBaHns (KOpeHb, BETKA) .
EpuHuua o6opypoBaHus (EO)- 06bekT nepapxmm obopynoBaHus (MncT).

Touka nsmepenus (TW) - nokasaTtenb efMHULbI 060PYAOBAHMS.

UHpekc TexHnyeckoro coctosiHua (UTC) - nokasaTenb, KOTOpbI oTHoCUTCS K EO, npu 3TOM 4514 Hero He 3aBefeHa otaenbHasa TU, n xapaktepusyet
cocTosiHme no wkane ot 0 go 100, rae 100 - Hanny4wee cocTosiHMe EO.

Hapa6otka - 3HaueHune T, COOTBETCTBYIOLLEE KONNMYECTBY eAnHUL, BpeMeHn paboTbl EO.
CootBetctBue: TM 1 EO B SAP - 06bekT B PIMS; TV B SAP - nepemeHHas B PIMS.

B 06bekTHOM Mofenu MHGopMaLms 0 TEXHUYECKOM MecTe 1 eAnHULLEe 0bopynoBaHus NpeacTaBneHa B dopmate aTpmubyToB o6bekTa. Y obbekTa,
COOTBETCTBYIOLLErO TEXHNYECKOMY MECTY, eCTb MaeHTUdMKaTop TM, Ho HeT naeHTUdMkKaTopa EO, a y 06bekTa, COOTBETCTBYIOLLEro eAnHYLIE 060PYA0BaHNS,
ecTb ugeHTuodukatTop EO n npgeHtudmkaTop TM pogmtenbckoro obbekTa.

OcHOBHble GyHKLUN:

1. KoHdurypumpoBaHue cnmcka nepemMeHHbIX, 3Ha4YeHMs KOTopbix OyayT oTnpaBnaTbes B SAP;

2. OTnpaBka 3HaYeHu nepeMeHHbIx B SAP no pacnuncaHuio;

3. HacTpolika cooTBETCTBUS MOEHTUDMKATOPOB NEPEMEHHbIX B 06 bEKTHON MOAENN N TOYEK U3MepeHUs B SAP;
4. MepeHoc paHHbIX HapaboTku 1 UTC B 6a3y AaHHbIX BPEMEHHbIX PSAOB;

5. NMonyyeHwne 1 xpaHeHne gaHHbix no TOuP.
MpuHUMN paboTbl cepBuca:
MoTtok aaHHbIX B SAP

CyuiecTByeT Habop NepemMeHHbIX, MO KOTOPbIM HEOBXOAMMO NepeaaBaTh 3HaueHus. MNepeyeHb nepemMeHHbIX KoHbUrypupyeTcsa nonb3osaTenem B GUI n
MOXET U3MEHSATHCS.

Mepuropg OTNPaBKM AaHHDBIX - 1 Yac, C MPUBSA3KOM K LLeSIOMY aCTPOHOMUYECKOMY Yacy.

1. Mpw cpabaTbiBaHUK TaliMepa Ha oYepeaHYIo OTMNPaBKY CEPBUC 3anpallMBaET aKTyaslbHble 3HaYeHUs 415 NePeMEeHHbIX AN CUCKa;
2. OcyulecTBnseT NPOBEPKY 3HAYEHMS MO OTHOLLEHWNIO K NOCNEAHEMY OTMPABNEHHOMY

o Ecnun HM MeTKa BpeMeHMU, HW 3HaYEHNE He MEHSININCD, TO Takoe 3HaYeHue B SAP He OTNpaBnseTcs;

o Ecnun nnubo 3HaueHne, NMbo MeTKa BpEMEHU, MO0 1 3HaYEHWE, N MeTKa BPEMEHU M3MEHUNCH, TO 3HaYeHne ByaeT oTnpasneHo B SAP;
3. OTnpasnseT gaHHble B SAP c nomoupto API;

MoTok paHHbIX U3 SAP
M3 SAP B cuctemy oTnpaBnsioTcs AaHHble no TOuP:

e Coob6LueHus (aedekTbl, NPOCTOU, NpeanucaHuns);
o 3aka3sbl (DEMOHTbI MIaHOBbIE M BHEM/AHOBbIE);
s UTC;
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e Hapabotka ona EO;

1. Mpu co3gaHnm / nsmeHeHnn nHbopMaLnm Ans CoOoBLLEHNI / 3aKa30B 1 NP 0BHOBNEHUM 3HaYeHNn HapaboTkmn / UTC cepeuc Ha ctopoHe SAP ¢
nomouypto APl nepepaeT MHGOpMaLMIO B CUCTEMY;

2. CepBuc nHTerpaummn ¢ SAP pacnpegenseT nonyyeHHble AaHHble Mexay Tabnunuamm B Postrgre SQL B COOTBETCTBUM C TUMOM MONYYEHHON nHdOopMaLMK;
3. Ona HapaboTtku n UTC 3anyckaeTcs MexaHW3M nepeHoca AaHHbix B X,

o OnpepgensaoTcs MaeHTUOUKATOPbl 31EMEHTOB B 0GbEKTHOM MOAEeNM;

o dopMupyeTcs NakeT Ha OTMPABKY AaHHbIX U C NepruoaoMm - 1 MUHyTa;

o [lakeT gaHHbIX OTNpaBAseTCs Yepes cepBuc VMiMnopTa aaHHbIx B Kafka;

o Cepsuc C6opa AaHHbIX BblunTbIBaeT AaHHble n3 Kafka v 3anuceiaet B X[;

4. Ecnun ona HapaboTku n3 SAP nocTynaeT 3HadyeHne ¢ meTkon "CTopHO" (OTMeHa paHee NpuCciaHHOro 3HaveHns HapaboTku), B 3TOM ciydae B X[,
nepenaeTcs 3Ha4YeHNe HapaboTKM C NPU3HAKOM is_deleted = 1.

3 UMnopT gaHHbIX U KOHOUTYpPaLUi B CUCTEMY

3.1 MnopT fgaHHbIX
ﬂaHHbIe B CUCTEMY MOT'YT NOCTYMNaTb C MOMOLLbIO KOHHEKTOPOB OT NICTOYHMKOB AaHHbIX, @ MOIryT BBOAUTLCA BPYYHYIO.
|/|MI'IOpT OaHHbIX B CUCTEMY MOXHO OCYLLECTB/IATb NakeTaMu, rge Ka)K,D,bIVI 3/IeMeHT UMeeT CnefyroLyio CTRYKTYPY:

e BpemeHHas MeTka 3Ha4YeHus;

o peHTUOUKATOP NCTOYHUKA;

e peHTndukatop Tera;

e Yucnosoe 3HayeHume (null, ecnn onpeaeneHo CTPOKOBOE 3HaYeHMe);
o CTpokoBOe 3HauyeHue (null, ecnv onpeneneHo YNCNOBOE 3HAYEHME);
e KauecTtBo curHana;

e MeTka yganeHums.
3.2 mnopT KOHOUrypaumin
B cucteme poctyneH dyHKLMOHAN UMMNopTa KOHOUIYypaLuii 3neMeHToB 13 daiina, ans 6onee 6bICTPOro CO3AaHNS NEPEYHS OLHOTUMHBIX 3IEMEHTOB.
MimMnopTrpoBaTtb U3 parina MOXHO cneaytowme KoHOUrypauum:

e [locTynHble 1 BbIGpaHHbIe TEerv KOHHEKTOPA;
e [lepeMeHHble 06bEKTa;

e O6paboTUNKM TPEBOT;

e KopHeBble Tern oKOHHbIX GYHKLNIA.

dopmar daina npu mnopTe Ntobbix KOHPUrypaumin .csv . CTpykTypa dpaiinos MMmnopTa nogpobHa onncaHa B pyKoBOACTBax nonb3osatens APM n GUL.

4 DKCnopT AaHHbIX U3 CUCTEMDI

CucTema nosBonseT obpallaTbCca K AaHHbIM U oToBpaaTb UX B:

o MOHUTOPUHIe TeKYLLNX 3HAYEHNIN NN TPEeHAAX MCTOPUYECKMX 3HaveHul B GUI;

e ®dopmate 3HaveHus / Tabnuubl / JaTunka onsa TekyLwmx 3HaveHnin unun MNpaduka ncTopnyeckmx 3HaveHun 8 APM;
e CuTyaTMBHOM 3KpaHHoM dopme B APM;

e OTtyerax.

Mpu 3KCnopTe CUCTeMbI NoaaepXK1BaeMble popmMaTbl Ans:

e OTYeTOB .xlsx W .pdf;
e [J19 MHEMOCXeM .json U .pdf ;
e /19 CUTYaTUBHOWM 3KPaHHOM GpopMmbl . x1sx ;

e AN AaHHbIX X[, .json .
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