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Process Mining kak cpeacTBO NOUCKAa UCTUHDI

» [nsa cornacoBaHmsa meTpuk no npoueccam B 100% Heob6xoanMMo corsiacoBaTb KOHTPOJSIMPYEMbIE
6busHec-npoueccbl. ObbIYHO AOCTYMHbI ABE OMNUMUN:

+ BepuM aHanutnkam n 6yMaxHbiM AOKYMEHTaM
« PeKOHCTpynpyeM peanbHYI CXeMy npoueccoB no aprtedaktam pabotbl NC.

> Mbl UCnonb3yeM nocseaHtow. NpuMeHeHbl MeToAbl, TEPMUHONOMMNA N MHCTPYMEHTbI aHann3a 13
Teopun Process Mining. B paMkax 3TOro noAxoAa ULLyTCcs OTBETbl HA BOMpPOCHI:

« Kak BbIrnsaaunT npouecc, KOTopbin HA caMoM aene (a He Ha c/1oBaX U He B TeOpUK) ONUCbIBaAET
TEKYLLYIO AeATeNbHOCTb?

« [ne peanbHbI MPOLECC OTK/IOHAETCS OT OXuaaemoro (uaeanbHoro) npouecca? Mouyemy
NpoNCXoAaT NoA06HbIE OTK/IOHEHUS?

- [[ne B npouecce pacnosioXeHbl MecTa, orpaHmymBatolme obuyto CKOpOCTb €ro BbiNOSIHEHUSA?
Y10 BbI3bIBAET NOABAEHUE NOAOOHBIX MEecT?

« Kak BbINOSIHUTbL npouecc bbicTpee Bcero? Kak BbIMNOJIHUTb NMPOLECC 3a HaMMeHbLLee KOJIMYeCcTBO
waros?

* MOXHO N1 npeackasaTb NosiBeHUe 3aaepXekK/O0TKIIOHEHUW/PUCKOB/... MPWY BbIMOTHEHUN

npouecca?
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Use-case #1: KOHTPOJZIb NOACUCTEMbI JIOAJIbBHOCTH
% CncremMa ncnonb3yeTcsa NOYTU BO BCEX NONb30BaTENbCKUX BU3HeC-npoLueccax.

< CucteMa nosinbHOCTN obnavHas, UMeeT CUIbHO OrpaHUYEHHblE BCTPOEHHbIE CPeACTBa
aHaINTUKN N KOHTPONS.

% OWwKnbKN 1 3a4epXKN UMEKT CUnbHoe BAnsHue Ha PTO.

< nobanbHble 0TKa3bl NPUBOANAT K CePbE3HbIM (MHAHCOBbLIM N penyTaLMOHHbIM
noTepsM.

% NeTna obpaTHOW CBSA3M Yepe3 cepBUC-AEeCK KpalHe MmeaneHHas (4achbl).

< [1Ns NOCTpOEHUsi MPETEH3NOHHOMN paboTbl HEO6X0ANMMO MMETb NOTPaH3AKLMOHHYHO
AeTanusaumio.
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3anyckKk onepaumoHHON aHAINTUKMU

% Cbop Bcero nHdpopMaynmoHHoro obMeHa c 06/1a4HbIM CEPBUCOM
« Kaccbl (COTHM TbICSY), BHYTPEHHME NPUIOXEHUS N CUCTEMBI.

* MHpOPMALMOHHBIN 0B6MEH COAEPXUT TOHKUE AETANN TPAH3aKLUNIA, BaXHble A/
aHanun3a

% PeKoHCTpyKumnsa busHec-npoueccos (process mining) no cobpaHHbIM AaHHbIM
% Pa3paboTka nokanbHbIX U MHTErpasibHbIX NoOKa3aTesien no TpaH3akKumnsam

% 3anyck onepayMoHHOMN TPaH3aKUMOHHOWN aHANNTUKKN C Pas3IMYHbIMU TUMNAMU
KOMMYHUKaUNN:

* Near-realtime MoHuUTOpUHI (3aaepxkKa 5-10 MUHYT).
« Offline cyTouyHbIN story-telling oTyeT Mo 3aKpbITOMY AHIO.

° TpaH3aKLI,VIOHHbIe HAKOMUTEJIbHbIE CYTOYHbIE BbITPY3KW AJ14 ad-hoc aHanuTukKw.
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PeKOHCTpYyKUMa 6usHec-npouecca

> DFG no gaHHbIM o6MeHa > CchopMUPOBaHHbIN CNPaBOYHMUK TUNOB TPENCOB
bp_pattern bp_tag
0.02% <chr> <chr>
@ e : ﬁ)\_\\ INIT-REQUEST-RESPONSE-SUCCESS SUCCESS
s 255 ] Mo, INIT-REQUEST-RESPONSE-SUCCESS-DEFERRED DEFERRED
e esron _— s INIT-REQUEST-TIMEOUT-DEFERRED DEFERRED
y INIT-REQUEST-ERROR-DEFERRED DEFERRED
037 sec) o 95 315 INIT-REQUEST-DEFERRED DEFERRED
o w INIT-DEFERRED DEFERRED
INIT-REQUEST-TIMEOQUT ERROR
INIT-REQUEST-ERROR ERROR
INIT ERROR
? rows
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HroaHCbl aHaNu3a TpaH3aKUuM

+ OT cucteMbl npuien oteeT «200 OK». 3To xopoLuo? 1+ <RequestData>
2 <type>I</types>
OTHI-OLI,b. 3 <partnerld>73</partnerld>
4 <locationCode>2053</locationCodes
¢ TexHuyeckm obmeH coctosnca. C Touku 3peHn4d busHeca g <terminal Code>1</terminal Code>
6 <transactionDates 2 sy 03690</transactionDate>
MoryT 6biTb OLWINGKN. 7 <recgiptId>?3396<{receiptId>
+ OtBeT «KapTa He akTMBMpoBaHa» -- 6annbl CAMCaHbI 8 <online>true</online>
9 <cardno>7 AR¥ags Axo5170</ cardno>
ObITb He MOryT.... 10 <amount>460.82</amounts
- OTBeT «HauncneHve 6an10B HEBO3MOXHO» -- 601 BO 5. ::rr”ggﬂzggfp}l'@d"m"””t—pbp}
BHYTPEHHUX CNpaBOYHMKaX NapTHEPCKUNX NpOorpamMm... 8L <item>
14 <groupCode>@</grouplode>
* Owwnbka «888» anga TpaH3akumm tna «SOCIAL-I» no 15 <code>3305976</code>
o 16 <quantity>1.0</quantity>
CbaKTy He ABNSETCS OWNOKON. 17 <amount>6.49</amount>
o 18 </1tem>
19- <ltem>
« [1na NnpaBWbHOM MapKMPOBKWM TpaH3akuum (u1 20 <groupCode>0</groupCode>
21 <code>3671767</code>
nony4yeHus atpnbyrtos) Heobxoammo pazbupaTtb U 22 <quantity>1.0</quantity>
aHanM3npoBaTb BECb BHYTPEHHMI NMPOTOKO 06MeHa. gi {ﬁt;;fount”l-9<""m°””t>
* ATpnbyTbl paccbinaHbl Mo pa3fIMYHbIM YacTaM U 25 </products> \ _
26 <ip_cash_desk>% = % ¥ </ip_cash_desk>
pa3an‘|Hb|M CO6b|TMﬂM VIHd)OpMaLI,VIOHHOFO 06MeHa- 27 <pos_version>¢X</pos_version:s
28 <scan_type>Z</scan_type>
29 </RequestData> Il
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NMpuMepbl BbIXOAHbIX apTedaKToB

% [NOTHOCTb pacrnpeneneHnsa BpeMeH OTK/IMKa

PacnpepieneHue BpeMeH onepauuii No THNaMm TPaH3aKLWi
3HaveHns >

SOCIAL-R = MeAMaHa = ¢ 24, ToueK = 2631

= MEAHaHa = 7 =3829

SOCIAL-B

Meauana = & ¢t Touex = 15315

STOLOTTO-G —Dj'—
o 7 T

& 3 o +
LOYALTY-B |

LOYALTY-R MeAKAHa = §,35.7 Touek = 510807

MEAMANA = "% Touex = 3037772

BARCODE-R MeJuaHa = Y143 Toyek = 30878
LOYALTY-0 " MEAMaHa = s Toyek = 3663327
L3 b2 Are
JLnutenbHoCTb, C
7

«» ObbeMHble nokasaTenu

KonuyecTBo TpaH3akumit

pr
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0

KonuuecTeo TpansaKuuii 3a 313 43 08

Mepwopa arperauum = 15 MUH

BARCODE

2008
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LOYALTY
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OTueT cepBUC-MeHepxepa

Tun Tpansakummn Bcero TpaHsakumi  YcnewHbix QOwwubBok OtnoxeHHbIX [0TOBHOCTb
Byl
| TAAELS R S b 25T4h 99.29%
(0] FERBEOT BESIALY Folay £ 99.32%
B WIS muerirs Tdish & 99.55%
R EIShT MR 1554 R 99.63%
MoavTor Wiasged  METEE g ML 99.36%
KynoHsel
B SN A97asd .33 & 99.48%
R 2344t HEM 3 W 99.73%
Moawtor feHD R feActs 18 99.58%
Couxapta
B gl FR & 4 99.84%
R 2an e 5 a 99.81%
MoawTor fany BLLEY 3! o 99.83%
Cronoto
G AN LU 1% 4 99.89%
MopwTor R Rk % 4 99.89%

» PeKOHCTpyKUMSA TpaH3aKunm

» ATpnbyTtmeHoe pacwunpeHmne (XML DPI)

» O®opMuposaHue directed-follow graph
(DFG), pacueT BpeMeHHbIX NnokasaTenen

no rpady

» PeTernpoBaHue TpaH3akuum rno
aTpnbyTtaM M BpeMeHHbIM NoKa3aTensam

» PacyeT KPI no Teram
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Use-case #2: KOHTPOJIb NTOMapoO4YHOro y4yera

EFANC — eaunHana rocyaapcTBeHHan
/\ aBTOMaTU3NPOBaAHHAsA MHOOPMALMOHHAA cMcTemMa.
YYaCTHMKM aNKOrO/IbHOTO PbIHKA 06A3aHbI

OTYUTHIBATLCA B HEE O BbIMYCKE, MPUEMKE,
ETAUC nepemeLLeHnAX U NPoAaKax anKorons.

P e TTH N%J( TTH N22

Tosap + TTH N21

Tosap + TTH N22

A 4
A 4

MPOMN3BOOUNTESb MOCTABLLUMK TOYKA MPOOAX
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Cropnpusbl nogXXuaaroT NnoBcOAY

% Ankoronb npoaaH, Ho B EFANC npoaaxa
He oTpa3unach.

< ByTblIKa eCcTb Ha NpuiaBKe, HO
NOKYMEHTOB HET — NpoAaTb Henb3s.

< BYTbINKM HET, HO MO AOKYMEHTaM
NPUCYTCTBYET.

% EAN (PLU) »n ankomapka He
COOTBETCTBYIOT — NPOAATb HEsb3S.

% OaOVH 13 KOAOB NOBpeXeH.

% 3anpoc no kaxagomy aencrteuio B EFTANC
BHOCUT 3a4€pPXKH.

10

50 greL
i
dnu>

100 971349?@%

< Mpn OTK/IOHEHUN B YUYETE U3-3a KPaxu,

ybbITKa, NOpYMn, NepecopTULbl,

noBpexaeHnsa akumsHomn mapkum B EFANC
oopMnseTcs AOKYMEHT cnncaHus. B HeM
BCeraa yKa3blBaeTCcd NpuynHa, no KoTopou

Oy TbI/IKM CNNCbIBAOTCS, HAaNnpuMep,
«lopya» nnn «Hepgocrtava».

% B KpynHOM puTewnse KaHasnbl NOCTaBOK
O4YeHb CJI0XKHbI. PL|, NnpaMaga nocTtaBka.

BHYTpEeHHSAS 1 BHELWHAA JTIOTNCTUKA.
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LTpadbl 3a HapyweHusa pa6otbl B EFTAUC

LWtpad Pu3mueckue nuua HOpuaonueckue nuua

Ecnu KoMnaHua HapywuTt nopagok dukcaumm ceegeHui

B ETAKNC:

— [na opraHv3aumm C NMUEH3Weid — U3bATHe
He3aMKCMPOBAaHHOW NPOAYKUMH M @HHYNMPOBaHKe 00 15 Twic.P 150 toic. — 200 ThIC.P
NULEH3HK.

— [na opraHu3aumu 6e3 NUMUEeH3MM — aAMWUHUCTPaTUBHbINA
wrpad B COOTBETCTEMM CO cT. 14.19 KoAll P®:

3a HE3aKOHHOE NPOM3BOACTBO M/MnKM 06OPOT 3TMNOBOrO CIMPTa, aNKOroNbHOM M CNUMPTOCOAEpXallleH
npoayKuuu NpeaycMoTpeHa YronoBHaa OTBETCTBEHHOCTb B COOTBETCTBMM Co ¢T. 171.3 YK PD.

YT06b! UTO-TO CBOEBPEMEHHO CNUCAaTb HY)>XHO 3HaTb NOMapPoO4YHO 06 3TOM
npo6bneme! Ectb nMMnTbI!
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B nnanax
NMoMapouYHbIN yUeT KacaeTcs Bcex Benocunespl
M Konacku!

Kateropus [ata 3anperta obopota 6e3 Koga MELERRIGEE LT
OCTaTKOB
LLy6bI 12.08.2016 12.08.2016
Curapetbl 1 Tabak 01.07.2020 01.07.2020
JlekapcTBa 01.07.2020 01.07.2020
ObyBb 01.07.2020 01.09.2020
:’;T:Z”Klapaﬂ" v AISMITEE 01.10.2020 01.12.2020
LLIMHBI N NOKPbILWKMK 15.12.2020 01.03.2021
Opexaa n TeKCTUNb 01.01.2021 01.05.2021
HOBenunpHble nsgenua 01.07.2021 01.10.2021
LAyxn n TyaneTHaa Boga 30.09.2021 31.10.2021
01.12.2021

MonouHan npoayKuma

(Kpome pepmepcKmx x03aMUCTB)
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NMoMapoUYHbIX yueT afikorosaa: obnacTtn nHrepeca

NMpouecchbl STanbl aHaau3a

% [lpnemka Ha PL| 1. PeKOHCTpyKUMAa npouecca no
< Mpuemka B MarasmHe noramu (process-mining)

% MNpoaaxa B MarasuHe 2. AHanuns owmnbok, aHOManun,

* onepaunoHHasa aHanMTUKa " OTK/IOHEHNU
MOHUTOPWUHI 3. duKcaumns 3TaNoHHOro npouecca

« bopMmMpoBaHue AeTabHOIo N €ro XapakTtepmncTmk

CTPYKTYPMUPOBAHHOIO J10ra 4, [MocTaHOBKA Ha MOHUTOPUHT U
NOMapoO4YHOMN NPOAAXKMU. OTYETHOCTb
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DFG rpacd no cbipbiM sioram
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JInHeapu3oBaHHbIe MOAeNIN, KOHTPOJIMPYEM KJlaCcCUUYecKue nokKkasarenm
DFG

EEWOELE 3anpoc Ha Ypanexnune MoaTeepixa
Gydepa DY 2K 6ydepa eHue
npuemMKu TTH np. np! Mepepaua
ID_DOC_.
sam% 57 sam 550% oo P soos
wz;,e:‘uat (0 secs) ‘Nﬂgr:;;nns! (24538cs) M:’a:lm (1 s2e3) \NZS;.;;:M;& (41 sacs) IN2:_;::Q§ (0 secs) INNE:;WV& (45445 seos) wm;,;.zbunsn 1 sacs! muﬁ_";;“mgE 32;"5225, -  —

0 secs)
57.41%

EETS) P,

O]

585%
53 543 28.78%
OUT31_request Ogece,

3026%

27% 248%

el el
e o e
g

3arpyska noaTeep>kAeH
e noaTBepXXAEH ne daxr.
np?l‘;?;lilv,laua e M:ﬂPMPeM?(M D' - yr—
areHTa oBe p

asi npMeMKa B
MarasuHe

3arpy3ka 6ydepa
npUeMKM Ha
areHTa

215

| conocrasnentoro | A et MonHaga
6ydepa 6ydepa us KMC
— = npyeMKa B
- S S Mara3snHe
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AdononHuTtenbHblie BbiBOAbI

» B3rnaa Ha npoaaxky ankorons «CBepxy» rno3BONSET BbIABUTb:
« JlokanbHble Npobnemsl.

« CucteMHble npobsieMbl NOCTABLLUMKOB MW NPOAYKUMK (3@ CYHET NOBTOPSIOLWMNXCS
naTTepHOB).

+ HenoobyuyeHHOCTb KacCMpPOB U NMepcoHana.

« ByTbinku 6€3 conpoBoXaatoLWen AOKYMEHTAUUN U UCKTIOUYUTb UX MOBTOPHYHO MOMbITKY
NpoAaxwu.

> OunddepeHumaumna NocTaBLMKOB M NPOAYKLMN NO3BOJSET cAeNaTb «aApecHble» npaBuia
npuemMa NpoAyKUUU AN NPEBEHTUBHOIO YCTPAHEHMS OWMO0YHbBIX CUTYaLUIA NpY Npoaaxe.

« Xopolure NocTaBLUMKK U MPOAYKLUS MOXET NMPUHUMATLCS MO YNPOLWEHHOMY CLLEHapuio.
- HeHapeXHble N HeopraHU30BaHHbIE NPOU3BOANTENN — MO CLLEeHapuIo AeTanbHON NPUEMKMU.

» AHaNorn4yHble KPpUTEPUU MOXHO MOCTpouUTb U and PL
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Use-case #3: KOHTPOJZ1b 340p0BbA M1aT(pOPM METOAOM NnapasisiesibHbIX
BbIYNCJIEHNN

P -
% Mnatpopma «Invoice-discounting» =] ul:‘: 0 C 3
=||ooo B0,
obecneumnBaeT B3anmoaencreme lNocrtaBLimK- all===
MocTaBuWMK
CeTb. A
(@ MocTaeka ToBapa
<+ OCHOBHOW 6U3Hec-ApariBep: oCyLeCcTBAeHNe @ 1 ohoeaheneXHor Mokynatens
nnaTexen B Hpe,ﬂ,eﬂbeIVI CPOK Nno3BOJIAET Sz) (gD @ @ ®UHaHCKHpPOBaHUE NOCTABLIMKA
CHU3NTb CTONMOCTDb q)aKTOpVIHFa. (@ Onnara KoMMccUn
% ® Onnara ToBapa
~ ~
% WNHoraa 6biBatoT cbou, B T.4. U MO C@D][CeD
coaepxaHuto (noptan pabortaeTt, HO UMdpbI
He BEepHbl).
\
\_ - @ COBKOM®DAKTOPUHI
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NMpo6nematuka

% PeweHne HanncaHo AaBHO C NpuMeHeHnem UT
accopTu:

« SAP, SAP PI, cuHxpoHusaumsa b1 Oracle, web-
serives API, mnkpocepsucol, web noptan,...
% PeweHne B npoayktTnee, pa3paboTumnkum u
Bfagenblbl 4aBHO Mcyesnun. ECTb TONbKO
pa3po3HeHHbIN HAabop apTedaKkToB.

< PelleHMe o4YeHb Ba)XHOE, HO 3aMeHsATb UK
nepenucbiBaTb «C 0» HUKTO He NNaHUPYET.

% TpebyeTtcsa obecneunTb NOBbILWLEHNE TOTOBHOCTU
3@ CYET aHaIMTUYECKOro MOHUTOPUHra.

18 MEDIA-TEL
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PeweHune

1. PekoHcTpyKkums npouecca paboTsl
CUCTeMbl No apTedakTam
MHMOPMaUMOHHOIro obMeHa.

2. PeKOHCTpyKUMSA anropmMTtMoB
BblYMC/IEHUS MOKa3aTesien rno
NpOeKTHbIM apTedakTaM.

3. [N peKoHCTPYKLUMWN NCMO/b3YHOTCS
BCE AOCTYMNHble CNocobbl: Koa,
NIOKYMEHTbI, BCTPEUM C
aHaJIMTUKaAMU U NpeaMETHbIMU
cneumanmnctamu.

19

[MapannenbHO C OCHOBHbLIM
npunoxeHmnem bopMupyeTcs
aNbTePHATUBHbIN BblYNCAUTEND.

B KOHTYype onepaunoHHOM
aHaIUTUKN NPOBOAUTCS
perynsipHas cBepKa AaHHbIX Ha
web nopTane NoCTaBLUMKOB C
AAHHbIMU, MOSTYYEHHbIMN NYTEM
napannenbHbIX BbIYNCNEHNA.

PacxoxaeHusa pa3BopaymBaroTCA
no3aTanHo Ans nokanusauum cbos.
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Use-case #4. AyANT BHYTPEHHUX NpoLeccoB KOMMNaHUU

% Cneundunka. B 3agavax ayamta busHec-npoLeccoB, Kak npasuno, Tpebyetcs
BbIMOJIHEHNE Crieayowmx TpeboBaHUN:

20

CKOpPOCTb (= AeHbrn) npoBeaeHus ayauTa;

BO3MOXHOCTb CAMOCTOSAATENIbHOIr0 NOAK/OUEHUS NOObIX NCTOYHUKOB
NAHHbIX;

BO3MOXHOCTb CaMOCTOATENIbHOIO npoBeaeHns ntobon CIOXHOCTH
TpaHchopMaunm AaHHbIX;
BO3MOXHOCTb 6bICTPOro NpoBeAeHUs aHAIUTUYECKNX UTepaunn;

BO3MO>XXHOCTb NMOBTOPHOIo npoBeaeHna aHaJanTuKm C nosiy4yeHmem
MAEHTUYHbIX PE3YJ/IbTATOB,

npeacTaBfeHne pe3ynbTaToB ayamuTa KpacMBOM BUAE U B Pa3INYHbIX
dopmaTax.
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TunoBoun cyueHapuu B PMO

Visualise

o

Import —== Tidy —= Transform —— Communicate

‘\_, Model

Explore

MocnepgoBaTtenbHOoCTb B PMO Takas e Kak BO BCeX aKTUBHOCTSAX MO pa60Te C AAaHHbIMUA

- MED/A-TEL
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JemMmo Ha npumMmepe ITSM

22
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D}Process Mining Office
Process Mining Office

= Oiuuee yucno Konuuectso Cpeauan ".'IE;]VHI»I»&Fi
g npoqecc yrlpaBIleHVIH “H““AEHTBM“ n Oﬁpal.l.l,eHMﬂMVI Kelcoe E3aPWaHTOB ANATEABHOCTE ATUTENEHOCTE
) 643 354 58 110 444, 13 4. 344, 18 4.
>
Fpa¢ npouecca (DFG-npeacraeneHune) 2 @ Q I % & AMHAMMKa YUMCAa OTKPEBITLIX 3aABOK
30,000
25,000
20,000
15,000
10,000
5,000
A e ZUEY 6 A 70
DUnLTp NyTen npouecca &
Beibepure unTer H
9812 X1 Ak
6.023 238
B < 2326 E1E]
e g2 EE
£ £
Z 1489 81 T
55% 2 0964 laos £
] :
3 077 421 3
o 0571 435 g 'm
Jo £ 0491 Faas g
|13 [evicterA B 2
L g 0471 455 T
T 0463 464
07
kzg - 0426 fa7.2
0.421 481
0o 2 4 & & 10
>
@ OowWwi sawbepa ifa Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok £ Bozepatsl & paboTy

15 Seagmane B

"

w2021

Cpejree uMcno
Warce

8.6 8

WHTepean rpynnupoBku

3, e S 98 ok 58

CraTucTuKa no o1'¢m1|='rposauubm AAaHH..

3anBKK (kelicel)

Brero a0 dunsTpaLm

Beero nocne guabtpauuru

MpouexTt nocne guasTpaumMm
MyTu (eapuanTsl) npouecca

Brero a0 dunsTpaLm

Beero nocne guabtpauuru

MpouexT Nocne GrALTEaLKMK

JDeiictenn (cMmeHb! CTaTyCOE) Mo 2aABKaM

Bcero a0 duasTpaumy

Beero nocne guabtpauuru

3KpaH aHanusa

MeananHoe uncno
e

643354
642354

100%

58110
58110

100%

5535430
5535430

MEDIA-TEL
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DunbTpsI

AoBaesTe GUAETDEI B BNOKE Hike

v PG + NobasuTs PunsTp

Tun 3aABiM Pasto Whumpent

- CwmeHa atpubyTa 0

B patote

[epeHazHaueHHe Ha MCNOAHNTENR

BeinonHeHo

HazHauenne Ha rpynny NoAaepxKm
3akpeITo
Cozaana ceAse ¢ 0ObekTom OBP

3akpuIT

MEDIA-TEL

by devoteam



[#.Process Mining Office
Process Mining Office

BuiBpaHHbie GUALTPLI:
P ¢ P ocess Mining Office

cess Mining Office
Tun zanekn
PaBHO: OEMI?EE Mo KC-.'I/:leETBD CpegHsa ‘-.'Ie.lvanai
npoqecc yrlpaBIleHVlﬂ “H““Ae"TaM“ n Oﬁpal.l.l.eHMﬂMVI KEWCoE E3aPWaHTOB ANUTEABHOCTE ANUTENBHOCTE
MumaekT 158854 20841 44H,84u  3aH, 154
11
I'pad npouecca (DFG-npegcTagneHmne X @ @ 1% & MHAMMKa YMCAA OTKPLITLIX 3aABOK
Mpouecc pa¢g npoy, ( pea ) it P
COAERAHNT SKTMEHOCTE: 7.000
So00
(2] i
3,000
Y ounetp $000
S genpens 204 3 gragtiang i1
&
T
DUnLTp NyTen npouecca &

5 BrilepuTe MHTEpECYIOWIME NYTH ANS aHANM3A
4318 43
3.620 12
; 5 351 SER]
e 8 20m2 52
% 203 295
H
14% 2 1338 L326
g
N 3 1151 351
3
2 10 372
o
- = 089 39
[ledctena -
3 084 407
g
C o081 423
o
&% 0776 EE
~ 076 454
o 1 2z 3 4 5

JBWmnA gawbepa ifa Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok £ Bozepatsl & paboTy

@B 06w gawbopa

Hakonaerie i uror (%)

b ecnry

i ] 3KpaH aHanusa

Cpejree uMcno

Warce

10.99

Whrepean rpynnupoekun: | Jexs
R4
B ey 2Rt 0 i B,
7

CraTucTuKa no OTq)VIJ'II:TpOBaHHbIM AAaHH..

3anBKK (kelicel)

Brero a0 dunsTpaLm 543354
Beero nocne guabtpauuru 158854
MpouexT Nocne GrALTEaLKMK 2489%

MyTu (eapuanTsl) npouecca

Brero a0 dunsTpaLm 53110
Beero nocne guabtpauuru 20841
MpouexT Nocne GrALTEaLKMK 35.86%

JDeiictenn (cMmeHb! CTaTyCOE) Mo 2aABKaM

Bcero a0 duasTpaumy 5535430

Beero nocne guabtpauuru 1745353

MEDIA-TEL

by devoteam



D}Frocess Mining Office

Process Mining Office Rl LT LR 3KpaH aHanusa
@Q cpe . MM wag RS
] Ke i
= Mpouecc ynpasneHna MHumaeHtamm n O6paiieHNAMMK
= n{ BT © ur T B BC nE o BT C ur 0T B BC
s 158 854 20 841 4, ’ ’
1S3 1 2 3 4 5 6 7 1 2 3 4 5 6 17
Tpa¢ npouecca (DFG-npegcragneHme) X @ @ I % &  Auwammkauw £ 9 10 11 12 13 14 5 9 REN 14]
16 17 18 19 20 21 15 16 20 21
J
5% 23 24 25 25 27 28 2 23 27 8 %
i
3,000 29 30 3
2000
1,000
VE a1
= Buepa Mocnegrue 7 gred Mocaearne 30 aHed Texywyai Mecay
Fipowwnei mecaly
DUnLTp NyTei npouecca & CTaTMCTHKa NO OTOUALTPOBAHHEIM AaHH..
ibifepuTe MHTEPECYOWME MYTH ANR 3H
43184 43 L1k 3aneKn (kelick)
I—— =
3.620 12 Bcero ao dunstpayum E4RET g
= 35114 el Beero nocne guabtpauuru
3 2972 252 z N
I 2y Py
; 20 205 = MpouexT Nocne GrALTEaLKMK e 5 e
o 3 5
1% 3 13384 e = MyTu (BapuanTLi) npouecca
- '§ 17514 51 % Bcero ao dunstpayum e
- 1034 372 & Sm
) ; 0.894 L3s g Bcero nocne guasTpaumi Haats
1} =
g 0.84 ] 407 T TMpouexT nocae duasTpaLmi et
C o081 423
1% 0776 49 Heiictena (cmeHbl cTaTycoE) No 2afBKam
- 075 wsa Beero a0 duasTpaymm
5 o 1 2 3 4 ’ Beero nocne guabtpauuru
@ OowwmiA sawboepa pad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok £ Bozepatsl & paboTy

MEDIA-TEL

by devoteam
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D}Process Mining Office
Process Mining Office

Y dunetp e

Fpa¢ npouecca (DFG-npeacraeneHune)

@ O6WMA Jawbopa

it Tpad npouecca (DFG)

Mpouecc ynpasneHna MHumaeHtamm n O6paiieHNAMMK

Ofwee yncno

158 854

2 @ e I % ¢

(zzs1)
Wb

il OBz0p sapuanTos

B Cnicox 2areox

LA EE

L Konuuectso Cpeauan
Kelicoe BapyanTos

20 841

AI‘IHaMMKa YKCAa OTKPEITEIX 3aABOK

gm0 iy
P

T

DUnbLTp NyTen

Sti6epu

4318
3.629
35Mm
2972
203
1338
1151
1.03
0.89
0.4
0.81

-
B

0.76
0.698
0.619
0613
0338
0475

MpoLeHT OT BeEd ConoKy NHOTH

& BozepaTel & paboty

ANVTENBHOCTL

4 AH., 8 u.

MeauakHas
ANATENEHOCTE

3 AH., 15 4.

npouecc

o

w3a

R4z
12
191

L25.2
29.5
326
351
372
39
40.7
42.3
439
454
46.9
481
49.3

50,5
515

Epaamsie I 1740y

Hakonaerie i uror (%)

3KpaH aHanusa

CpeaKes uKcno HHOE YNCio

Warce wal
10.99 10
WHTepean rpynnupoBku :]
Yac
k
Jexs
Hepsns
Mecay

07 magree Shra, gty

CraTucTuKa no onpnnurposauubm AAaHH..

3anBKK (kelicel)

Brero a0 dunsTpaLm 543354
Beero nocne guabtpauuru 158854
MpouexT Nocne GrALTEaLKMK 2489%

MyTu (eapuanTsl) npouecca

Brero a0 dunsTpaLm 53110
Beero nocne guabtpauuru 20841
MpouexT Nocne GrALTEaLKMK 35.86%

DeiicTens (cmeHbI CTaTycoE) No zafABKam
Brero a0 dunsTpaLm 5535430
Beero nocne guabtpauuru 1745353

MEDIA-TEL

by devoteam



D}Process Mining Office

Process Mining Office Ty Sredpdas 2531 [L g P iy )
-]
2 Tpad npoyecca (DFG-npeacTasnenme) X @ Q1N @ i orobpaxennn pedep rpaga:
=
& @ HYacrota
>

AnuTeneROCTE (CREAHAR)

NnwTtensHocTb (MeawnaHa)

Aeitctenn (%) MyTh npouecca (%)

100% 100%
90% 90%
80% 80%
70% 70%
N
7] 60% 60%
) A 50% 50%
28 kY Kelicel
w uE
= - 40% 40%
14%
30% 30%
20% 20%
p-3 LefcTenR
ve]
%‘-’: 10% 10%
%
~ 0% 0%

@ OOWwWiA aawbepa ik Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok £ Bozepatsl & paboTy

28

SKkpaH aHanusa

DunbLTp NyTEN npouecca

Brabepure unte

MpOUeHT of BCeit COBOKYMHOCTH

4318
4,048
3.629
3.616
351
3.064
2972
2204

2.03
1794
1338
1333
1151

1.03

1.03
0.905

0.89
0.885

0.84
0.831

0.81
0.808
0.776
0.772

0.76

43
84
12
156
F19.1
222
F25.2
275
295
313
326
339
351
381
372
381
39
| 398
407
F415
423
431
439
447
454

Haconnerieia uror (%)

&

CYIOLLMAE MYTH ANR aHANM3E

-

MEDIA-TEL

by devoteam
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Process Mining Office

@
2 Tpad npouecca (DFG-npegcrasneqme) X @ Q I % o
g
£~
-
g
i
4y aluuu
Kalicel
14%
Hedictena
o
%
~
>

Ctune oToGpaxeHun pébep rpada:

YactoTta

@) [AnuTensHocTs (CpeaHas)

NnwTtensHocTb (MeawnaHa)

Aeitctenn (%)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

@ OOWwWiA aawbepa ik Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok £ Bozepatsl & paboTy

29

MyTh npouecca (%)
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

TH s 2621

SKkpaH aHanusa

DunbTp NyTen npouyecca
Buibepure uHTepecyrowme nyTm Ann aHanusa
ALk
4318 43
4048 84
3.629 12
3616 156
351 SES]
3.064 222
2072 l2s2
2204 275
203 L 205
E 1.794 13
H g
EREE 26 £
g 5
2 1333 339 %
8 =
3 1151 351 3
g :
5 1.03 36 5
£ 10 72 §
ES T
2 0905 | 381
cC
0.89 39
0885 | 308
0.84 407
0831 La1s
0.81 423
0808 431
0.776 439
0772 447
0.76 454

w

MEDIA-TEL
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Process Mining Office

pad npouecca (DFG-npegcrasneqme) X @ Q II

Y dunetp e

@ OOWwWiA aawbepa ik Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok

30

@

Kalicel

LefcTenR

15 deepana 2021 — 14 mapTta 2021

Ctune oToGpaxeHun pébep rpada:
@ Yacrota
AnuTeneROCTE (CREAHAR)

NnwTtensHocTb (MeawnaHa)

Aeitctenn (%) MyTh npouecca (%)

100% 100%
90% 90%
80% 80%
T0% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%

& BozepaTel & paboty

| SKkpaH aHanusa
DunbTp NyTei npoyecca L
Brliepure uHTEpECyIOWME NYTH ANa SHANM3E

4318 4.3 =

4048 las

3629 12

3616 Liss

3511 19.1

3.064 | 222

2972 52 By

2294 27s

203 295
E 1.794 313
;1338 326 g
%133 29 5
£ 351 %
% 108 361 %
5 103 ls72 £
£ om0s w12
£ 089 39

0885 208

0.84 407

0831 s

081 423

0.808 |43

0.776 439

0772 | 447

076 454

0723 462

2.3 4 5

MEDIA-TEL

by devoteam
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(-]
o ra .
2 Tpad npouecca (DFG-npegcrasnenve) X @ Q I % o
=
<
MuHu-kapTa
- pr
e LI
55 | vt
Eg | Kercsl
~el3 20%
R \
-
2d
|
[ Hedictena
f o
é’ﬂh |8 0
\ 0 o 19%
> \
@ OOWwWiA aawbepa ik Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucok 2afsok

31

W e T

Ctune oToGpaxeHun pébep rpada:

@ Yacrota

AnuTeneROCTE (CREAHAR)

NnwTtensHocTb (MeawnaHa)

Aeitctenn (%)

100%

90%

80%

T0%

60%

40%

30%

20%

10%

0%

& BozepaTel & paboty

MyTh npouecca (%)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

SKkpaH aHanusa

DunbTp NyTen npouyecca
BrifiepuTe uHTEpECyIOWME NMyTH Ans aHanU3a
4318 4.3 =
4048 84
3.629 12
3616 REX
3asn 194
3.064 | 222
2972 %52 Um
2.294 275
203 25
E 1.794 313
Etaas 326 g
§ 1.333 339 §
8 s 351 3
% 108 361 %
5 103 ls72 £
£ om0s w12
£ 089 39
0885 398
0.84 407
0831 415
o081 423
0808 WER]
0.776 439
0772 | 447
076 454
0723 462
22 4 5

MEDIA-TEL

by devoteam
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[BProcess Mining Office

Process Mining Office

Y ounutp e

@ O6wuin pawbops

0630p nyTen npouecca

ALMA aK en Ana HanbBonee YaCTiX NyTen Npouecca

(LR B a31auenue Cozgana cosCaena atpnlepenasnave.Mena aTpub. B pabore... ‘mexa aTpub.Bumonnen... 3axpwir...
(LR assauenme Cozgana coaCumena atpulepesasuave. B pabote... ‘mena aTpnb. BunonHew... meHa atpnb. 3axpeir...
a3uauenmne CMena aTpw 0343ua cosCrena aTpn@lepenasnave. B PAGOTE. ‘Mena aTpnG. BRINOAKEH...Meua aTpm6.
asuauenne Cmena atpub_034aka cosCMena arpullepesasuave mena atpn6. B pabore... imexa atpn6.Bainonten...
a3uauenve Colpana conCmena atpnblepenasiade.mena atpnG. B pabore.. Buinonsen...mena atpnb. Saper...
lasuaueHne Cmena atpnb_o3aana cesCumena atpnllepenasuaue mena atpu6. B pabore.. Buinoawes...meHa atpu.

(L% C 2 31auenne Cosgana cesCmena atpnb. B pabore... lepenasuaye mena aTpnG.Buinomen...Mena atpnb. Saxperr...

(LY B a31auenve Crena aTpwb_o342Ka csCMena aTpub. B pabote... lepesasuaye.Mena aTpub. BuINOAKENH... MeHa aTpnG.

[ R asuauenve Coagana cesCmena atpnblepenasiave. B pabote... ‘mena aTpub. Buinonnen... 3aKpeiT...
(DGR B a31auenme Cena aTpwb_03aaKa casCmena atpullepenasnave. B pabote... Mena aTpub.BeinonKes... 3aKper...
[DYCRA R 25124eHme Cena atpub. B pabote... Bainonnen... Mena aTpuGBHYTPERKRR ... 3aKpLIT...
(1% PP asuavenme Cozpana cesCmena aTpnlepenaanaye Mena atpniCmena atpnb. B pabote.. Bunonsen... 3akpwir...
[CRER a31avenne Cena aTpwb 03aana casCmena atpullepenasnave Mena atpuECmena arpub. B pabore... Buinonwew...
%ALY 231auenme Cozaana cesCena aTpnBlepenasnave.mena atpub. B pabore.. Buinonwew... 3axpwiT...
(% RER 23sauenme Cospana ceaCmena aTpnb. B pabote.. lepesasnave mena aTpnb. Buinosmen... 3axpeir.
%R asHavenme Coznana cenCuena atpnblepesasuave. B pabore.. ‘Mena aTpubCo343H0 334BBIN0AHEHO 3 MeHa ATPHE. BeiNoAHeN... MeHa aTpnb. 3axpeiT...
(%R 254 uesne Cmenia aTpwb  03aaKa cosCmena atpullepesasuave mena atpub. B pabore... Bumonuen... 3axpeir...
(%R Ba31auenme Copana coaCamena atpnlepesacsave. B pabote... ‘Mena aTpuECmena aTpub. Bumonkes...  3axpeiT...
VR LR 5o uesme Cuesia aTpuB 034ama cosCuena aTpub. B paBoTe... lepenasiatie Mena aTpnG. BonOnKEH... SaKpaIT...
% CF R assauenne Crena aTpw6_o3aaka cosCiepesasiave. B paBore... ‘Mena aTpn6. Buainossen...Mena atpn6. Saxpuir...
(%A R 2312 uenmne Ciena aTprECmena aTpnG. B paBote... BuinonKew...MeHa ATPHEBHYTPEHKAN ... 3aKpuIT...
(% CF 7R asHavenne Cmena aTpnb_03aaHa cesCiepenasnaye.Mena atpnb. B pabore... mena arpn6.Buinoawen... 3axpeir...
[ YR asuauenne Cosgana cesCuena atpnllepesasuaye.mena atpnllepenassaye . mena arpnt. B pabore.. ‘meua atpnb.Bunonten... 3axper...
IO R asHavenme Cmena aTpnb_o3aana cesCMena arpullepesasuave. B pabore... mena aTpubCo3aano 33B5IN0NHEHO 3.MEHA ATPHE. BLINOAHEH.. MeHa aTPHE. 3axpuiT...
(1% PR asHauenne Cmesia aTpnb_03aaKa casCmena atpullepesasnave. B pabore.. mena atpuiCmena aTpn6.Bainontes... 3akpuir...
%R asHavenme Cozpana casCmena aTpnlepenasnaye.mena atpnb. B pabore..Co3aaH0 33486IN0AHEHO 3 MeNa aTPHE. BEINOAKEN... MeHa aTpnb. 3axperr...
Axmenocts 3 5 7 9 cre 11 13

My 3 4
Mym 4 -
Nym 5
My 6 4

AxTuenocts 1

g :

@ Hoswauenue wa rpynny noaaepxxn (@l Cosaana censs ¢ obvexrom OFP ([l Cmewa apntyra [ Mep wa

&% Mpad npouecca (DFG) i\ O630p sapuaxToB B Cnucok zansox & Bozepars! & paborty

T fagpano b2t ~ 14 fhapy g 230

(S

0 B paSore [ Buinonver @D 4 /3 )

SKkpaH aHanmsa

®DunbTp nyTent npouecca

Mpouent or Bcein coBokynHOCTM

4318
4.048
3.629
3.616
351
3.064
2972
2.294

2.03
1.794
1338
1.333
1151

1.03

1.03
0.905

0.89
0.885

084
0.831

0.81
0.808
0776
0.772

0.76
0.723

CYIOUME NYTH ANR aHANMS:

43
84
12
15.6
191
222
252
275
295
N3
326
339
351
361
372
381

398
407
415
423
431
439
447
454
46.2

12 3 4

Haxonnemeia uror (%)

-

MEDIA-TEL
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Process Mining Office

(-]
=
E WaeHntndukarop Tekywmin
= Twn 3anBKM
& 3a3ABKK cTaTyc
>
J LRI Sk
+ {z_ WMHumnaent 3akpeIT
Ukl L3678
+ Fthoutio WHumaent SakpeIT
k)
AL A
+ ¢ bl WMuHumnaent akpeIT

L)

N Bi Buirpyawre CSV Bi Buirpyanre XLSX

@ O0WKA fawbopa it Tpad npouecca (DFG)

33

il OBz0p sapuanTos

Aarta
Havana

06 mapTa
2021, 1&:010:22

08 mapTa
2021, 09:54:28

03 mapTa
2021, 15:12:09

Nata
nocnegHero

cTatyca

12 mapra 2021,
14:2%:22

11 mapra 2021,
11:2%:28

07 mapra 2021,
08:17:58

B Cnucek 2arBoK

'3 eRpAnd

AnuTtenbHoCTL

5 aH., 20 u.

3aH., 2.

3 aH., 17 .

& BozepaTel & paboty

2 ey 20

WT- MpoayKToBIf
cepBHckl knaccugukatop
PozkuuHoe MporpaMmHoe
ueHooBpasoea obecnedeHue,
Hine, Yoayru Yenyru
Mpoaaxa

NLEHIMPYEMO

W anKoronsHoM

NpoayKUMKY Ha Yenyru,
kacce TCX, MporpaMmHoe
¥npaeneuue obecnedeHue
MPOMO
(BensHue
npema) TCX
¥npagnerue
MacTep-
AaHHBIMK Yenyru,
KOMMepueckux MporpammHoe
TOBapOE. obecnedenue
CobcreeHHoe
Npon3BOACTED

3 4 5| ==+ 15886 | >

3KpaH aHanusa

3akpbiTue
Yucno
aBTOMaTU3MpOBa
Waroe _
cucTemoi
12 Her
12 Her
12 Het
10/ crp. Mepeiit

MEDIA-TEL
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Process Mining Office

(-]
= } fata ;
El WaeHntndukarop Tekywmin Aara WT- MpoayKToBIf Yueno
= Tun 3anBkK nocnegHero AnuTtenbHocTh
& 3a3ABKK cTaTyc Havana cepBHckl KnaccugukaTop  Waroe
cTatyca
>
PozxudHoe MporpamMmHoe
ikt § 40 06 mapTa 12 mapra 2021, _
- MHumasHT 3akpeIT 8 2 ueHoobpazoea obecneverue, 12
L% 2021, 18:01:22 14:29:22
Hue, ¥eayrn Yenyru
O HazHaueHwue Ha rpynny nogaepxku 06 mapra 2021, 18:01:22 (uspez 0 mc)
O Cwmena atpubyra 06 mapta 2021, 18:01:22 (Yepes 0 mc)
ATpuByT «CepBHC» WIMeHEH Ha PO3HWYHOE UsHooDpazoBaHMe
O CozpgaHa ceask c obwextom OBP 06 mapra 2021, 18:01:23 (yepez 1 cex)
ATpuByT «Tpynna noggepxkin» M3MeHEH Ha 1-HD LeHoofpazoBaHue
O Cwmena atpubyra 06 mapta 2021, 18:01:23 (4epes 0 mc)
ATpuBYT «lpoAyKTOBEH KNacCUPWMKETOP YpOBEHB 1» M3MEHEH Ha lporpammhoe obecnevenune
O TMMepeHazHaueHWe Ha rpYNNY neaaepxKu 06 mapTta 2021, 18:18:38 (uepez 17 MuH., 15 cek)
ATpUBYT «MpUOPUTET» W3IMEHEH Ha 2-BHICOKMIA
ATpuBYT «Cpo4HOCTL» W3MEHEH Ha 1-KpMUTH4eCKan
ATpuBYT «BAMAHWE» M3MEHEH Ha 3-yMepeHHOoe/OrpaHuHeHHoe
LR T P s (8 sammrs 001 12.40:38 fiimman easd
N Bi Buirpyawre CSV Bi Buirpyanre XLSX 2 3 4 5 =++ 15886 | > 10/ cp.
@ OOWwWiA aawbepa ifa Mpad npouecca (DFG) il OBz0p sapuanTos B Cnucek 2afBok £ Bozepatsl & paboTy

o peapgoad

wa

M wapea O

3KpaH aHanusa

3akpbiTue
aBTOMaTU3MpOBa
CUCTEMOW

Mepeiit

MEDIA-TEL
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Process Mining Office

H e B0E 14 neeyii2

(-]
o . CpeaHee KOAMUECTED Cp . P Cpegree CpedHes KoAK4eCTeo
= AHEE KOMUECTED  nepenaznauenill Ha NEepeHasHaueHMil Ha rpynny Egﬂiitu,ef SEpecly kOnuacTeo che
= SKAACCAGUKALNAM  yenonpumens NOAAEPXKH sed MM oxkungaHui AopatoTky
<
M K 0.16 0.06 1.01 007 0
CpepnHee
CpeaHee
- Cpeanee KOMYeCTBO
MepauyHLIii Konuuecteo KONMYECTBO ~
Tun 3afAeku KOAUUECTBS . nepeHazHaueHnin
MENOAHNTENL 3anBOK nepeHazHaveHuid
nepeknaccuduKaLy Ha rpynny
Ha UCMONHWTENA
noaAepKn
R e
WMHumaent o - b 2 0 o] 0.5
BRSO T
VRIS R
WMHumaent Hhargia s 837 0 0.23 0.27
Saphip dreig
WMHumaeut s 4 0 0 0
RabE- R 1!
i
Terehri:
WHUKMaEHT . 31 0 0 0.03
el n Ay i
weth
>
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Ipynnupoeka TabauLel

3KpaH aHanusa

Tun 3asBkK X MepBUYHLIA MCnoaHWTENL X

Tun 3aABKK
MepBryuHbIA McnonHUTENL
Cpe Koreuwsld cepeuc

KON Kowneunan rpynna Nojaepsen
cBfzen .

obbekTammn OKUAIHUIA
! 0.5

1.22 0.07

! 0

! 0.8
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NMy6nukauum

+ Hackonbko open-source akocuctema R xopowa ansa peweHuns 6usHec-3agad
* https://habr.com/ru/post/416019/

+ Kak HaydaTtb npuMeHaTb R B Enterprise. lNpuMep npakTnyeckoro nogxoaa
« https://habr.com/ru/post/448946/

+ Kak B enterprise npnpy4unTb npuv noMoLwm R TeXHOMOrMM process mining?
« https://habr.com/ru/post/526194/

« BusHec-npoueccohl B enterprise KOMMaHUAX: A0OMbIC/bI U peanbHOCTb. [MponmnBaem cBeT C NnoMolbio R
« https://habr.com/ru/post/461463/

» lpuMeHeHne R B 3apgave obHoBNeHUA kaccosoro 0
« https://habr.com/ru/post/490138/

* AHanuTunyeckuin naRawioT ANa MeHepxxepa
« https://habr.com/ru/post/416673/

MEDIA-TEL

by devoteam
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