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KpaTko o 3apaue

» BbusHec uenu npoekTa — ueHTpanusaums obcnyxmaHus nosb3osartenen (NaUMeHTOB)
> B KOHKpPEeTHOM npoekTe OCYLeCTBAANCK:

« KoHconupauusa obpalleHunit NaunmeHToB B pacrnpeaeneHHble Koan-ueHTpbl A4 3anucu K
Bpayam.

« [locTpoeHne CKBO3HOrro npouecca okasaHums MeguUuMHCKNX ycnyr, oT obpaweHuns um
3anucm (Konn-ueHTpbl) 40 Mocnenyrwmx NnpoBoaAnMbIX MEANULMHCKMX Npoueayp
(MUChI).

» UeHTpanusaumsa npoueccos Tpebosana opMnMpoBaHms
* METOAMKN YHU(DUKALUMN U CLUMBKU S/IEMEHTOB Npouecca B pasnnydHbix NC;
* METOAMKMW pacyeTa NpoLeCcCHbIX nokasatenen obCny>XmMBaHMsa NauneHToB;
¢ BCECTOPOHHEN MH(MOPMALMOHHON NOAAEPXKKM ONepaTopoB nNpu obpalleHnn NnaumeHToB.
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NMpuHUMNMaNbHAA apXUTEKTypa

-

i shiny

R<C+iidin Chinv 4 R
R<C+iidin Chinv 4+ R

R<C+iidin Chinv 4+ R

RStudio Shiny + R
Docker

RStudio IDE + R Docker

CH Nativ
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‘ Audio files

JeTannsayma no 3anpocy

OLAP DB

(Clickhouse)

AMI events

Queue log

ODBC
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O6wnn pawbopn

ANM3ALMA BEI30BOE

Konn-yeutp Hazeauue ouepeau
Mockea ~ | Boeouepenn
wit gawbops | W Tunuaawn swisoaos ¥= Cramucika no ouepepsM @9 Cramucrixa no oneparopau

21788

OBLLEE YHETO NOCTYNMBLMX Bb 3 UKCIIO OTBEYEHHBIX BbI30BOB

MeTpuka ana DuHammeH 3 & ouepemn

MHKa nokasaTens "Yic/io BbIZ0BOB, NOCTYNHELIMX B o4epepu”
3a nepuog ¢ 01 pexabips 2017 no 30 aexatps 2017

3000

2000

Yncno BbI30BOB, NOCTYNHBILINX B OMEPEW

Murepaan rpynnuposia

ens

BB Tabnmp

YHCTIO HEOTBEEHHBIX BHIJOBOB.

— E —

BLiBpaHHLIA NepHOR.
01 pekadpa 2017 — 31 nekabpa 2017

1:52 5.34

CpenHee BpeMA CHUIAHHSA (MMH) CpeMHAA ANHHA 04epenH

2

: M i I [
04 pek. 2017 09 pek. 2017 14 pek. 2017 19 pek. 2017 24 pek. 2017

CTDYKTYpa Bbi30B0B

Pacnpefienexie BbI30BOB
(0TBEYEHHbBIE/HEOTBEYEHHbIE)

]
29 pek. 2017
EDEMEHHHE WHTepBanbl
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O6wnn pawbopn

— .
[leTanuzaups 2630808 01422017 n 31423017 Y Mpumesnts
—

Konn-ueutp Hazgaume ouepenn Wuepaan rpynnupoekw BuiGpannwIii nepuos

Mocrea - Boe ouepenu Yac ~ 01 nexabps 2017 — 31 pekabpa 2017

@ Obuiigawbops @) Tunwsawmewiomos ¥ CramuctukanoouepegAM Q9 Camuctukano oneparopan B TaGnuusl

28320 21788 6532

1:52

Cpearee BPEMS OHRATaHNA (M)

5.34

Obiljee YCTIO MOCTYMUBLLIAX BbI30E0E YHCTIO OTBEMEHHLIX BBI30B0B YHCTIO HEOTBEHEHHbIX BbIS0BOB

Cpenris Anua ouepean

MeTpua ans oTobpaxenns rpachuka AuHamMAKA | H4CTIO B530B0B, NOCTYMMELIIX B 04EPER v CTpyKTYpa BBI30BOB.
TIOCTYNMEWHeE BBI30EL! -
[luHamuka nokasatens "Yucno BbI3|  cno 86130808, nocTynMELNX 8 04EpEN Pacnpepenenne Bbi30BOB

YUCNO OTBEUSHHLIX BLII0B08, NOCTYNUBLLIAX 8 04EPEAM
UHC0 HeOTaeuEHHbX BbI3CE08, NOCTYMMBLLIX B O4EPeRl
YuCNO BLIS0B0B, 33BEPLIMBLLMXC 40 BXOAA 8 04SPEdE

O6paBoTka NOCTYNMBUNX ELIZ0B0E.
Wpa:manpa ()

CyMuapHoe 8pews paarosopoe (4.)

Cpeaiee spemn 8 IVR (c

CpeaHes Bpens OXARaHIUA (MUH.)

MaKCHLIansHO BPEMA OXUaHIR (1)
Merpuun fnntbi ovepean

CpeaHAR ANUHa 04EPeAY (KON-80 Bi30808)

MaKcimansHas AniHa o4epeai (xon-80 B6120808)

CpeaHAR MOSULMA B 04EPEAY NPH PASLEARHEHU 2178
Mcxonsiume Bei308bI 76.9%

Yo MCXoaALLYIX 8630808
CymuapHae Bpens 0BPaBOTKI UCXOAAUUX BH130808 (4.)
Cpeariee Bpena 0BpaBOTHH HCXOARLIEND BEI308A (iH.)
BHyTpeHHue BLIzoBL! o
0 lkhﬂuh l“_k Iy ll_huu

04 gex. (mH.) 09 fek. (c6.) 14 gex. (u1.) 19 pek. (BT.) 29 pek. (nT.)
EDEMEHHNE MHTepBanbl

3a nepuog ¢ 01 gexabpa 2017 no 30 pexal (oTBEYEHHBIE/HEOTBEYE HHbIE)

HX@ penu

Oteesertibie:

~
S
S

=3
=3

Y4cno BbI30BOB, NOCTYNMBLL
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Tunnsaumna BbI30BOB (process traces)

Asterisk Dashboard |+ R, Nleranvsauy sez0808 £ iwanazon par: 01122017 31122017
S

Konn-uentp Hazsanwe ovepenn BuiGpaHHsIi nepuoa
Mocrsa - Boe ouepenyu 01 gexadpa 2017 — 31 aekabpa 2017

@ Obupii nawbopa W Twmsapn ssosos | == Cramicruka no owepenam & Cramvicruka no oneparopam BB TaBnnysi

PacnpeaeneHmne NOCTYNNBLUAX BLI30BOB M0 NOCNIEAOBATENLHOCTH COOITHI
HauGonee yacTbie NaTTePHLI NOCTYMHMBILMX BbISOBOB
(MokpbiTHe — 97.98% 3BOHKOB)

40.66% - O aume s ouepegn
20.49% -
1

YacToTa NaTTEPHOB 3BOHKOB
o
o
o
"

0.25%- HeoTseTonepatopn

021%- e

0.21%-

021%- O wmms L v

0.18%- Hearsetonepatops Heorser oneparops T ovambewem

017%-

017%- S owmen

015%- oepesn [t— o omewmw L owswewwe

0.14%- ouasues cepean eorstonspares B 1 B 1 S
1 4 5 6

Yncno cobeiTwii

OTKazaboHenTa (ABA(NDON) ) OT6oi nﬁnuemuu((COMPLE'I;EcALLER)
o iak: Ynp. nepeagpecayna (ATTENDED TRANSFER] Oreet onepatopa (CONNECT)
Tunbl cobbiTii Asterisk: | peb eRCIER e Ompanne & ouepegn (ENTERQUEUE)
O760ii onepatopom (COMPLETEAGENT) Heotger onepatopa (RINGNOANSWER)
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CtaTuctuka no ouyepeasm

Konn yentp
Mocksa

@ O6uwiigawbopn W Tmmsaum seizosos | 5 Cramacriaka no ouepegsm

&, leranuzaumn eeizosos

Hassanwe ovepean

v || Bee ouepenn

Moxazarens ANA CPABHEHMA NO 04ePeaAM  Y1CI0 BLIZ0B0B, NOCTYMMBLUMX B 04epean

@ OpuaKossii macwrab no ocn ¥

N
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YUCNO BLISOBOB, MOCTYNHBIIKX B 04EPE AN

N
1]
=]
=)

2000
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500

Ouepeab: HKL, (. <)

JAMHaMuKa NoKa3aTena "YUCAo BbI3OBOR, NOCTYNMBLIKK B 04epegn”
3a nepuop, ¢ 01 pekabpa 2017 no 31 gekaépa 2017

€ Cramucruka no oneparopan

— N
P iwanazon par: 01.12.2017 H 31.12.2017
S—

Beib i nepuog

1|01 nekabps 2017 — 31 nexkabpa 2017

09 gex. 2017 14 pex. 2 19 pex. 2017 24 pexk. 2017 29 pfek. 2017
Ouepeab: HKL, - loroeopHoii oTaen (WW
0 04 pex.2017 09 gex. 2017 14 pex. 2017 19 pex. 2017 24 pex. 2017 29 pex. 2017

2500

Ouepeab: LLeHTpanbHan noAMKAHHIKa (e

2500
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2500
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500

Ouepeab: Obwan ouepeab (common)

I--I-__II---__I----__l---____
04 pek. 2017 09 pek. 2017 14 pex. 2017 19 pex. 2017 24 pex. 2017 29 pek. 2017

Oyvepeppb: Perncrpatypa HKL, (Wﬂtﬁ

[,
0 04 pek. 2017 09 pek. 2017 14 pex. 2017 19 pex. 2017 24 pex. 2017 29 pex. 2017

2500

Ouepepb: HKL, Ha Yacoeoit (#49
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CtaTuctuka no ouyepeasm

Ewe KPI

Asterisk Dashboard |+~ wrpa Sa [leranuzaup euiaosos

Konn-yeutp Hassanue ouepequ Wutepsan rpynnuposkw
Mocrea ~ | Beeouepepn ac
@ O6wwh gawbopn Wy TumwsauiAesizozon | ES CraTacTKanoouepeadM G CTaTuCTHkano onepatopan BB TaGmaLsl
MokazaTent, s CpaBHEHWS N0 04epeaAM| LCno BL120808, NOCTYNUBILX & ouepea v [

TlocTy nMBwHe Bi30B6!
UACNO 8150808, NOCTYMMBILIAX B O4RPEM

@ Onwarosii uacuat no ocn Y UHCTO OTBENEHHbIX 85130808, NOCTYRMBLLIX B OYEPEAN

" UCN0 HEOTBENEHHLIX BLi20B0B, NOCTYMBLLMX & 04EPeaM
Hunamiuka nokasaTens "MC  o6y.6om nocrynuewmx Brisoeos
3anepuop, ¢ 01 aeka6ps 2017103 Cpepsiee spens 0BpaboTk NocTynEwero B5i308a (MKH )
CyMMap-0e Bpem oBPAGOTHY NOCTYNHBLLMX 26130808 (1.)

Ouepesb: HKIL (e o) Cpearee spewn 8 IVR (cex)

Cpearee Bpe oxuaaHNA (k)

MaKCHMasHO® BpeNA OXURaHHA MUk
MeTpnin AnMie! oepean
00 Cpeguan anuka ouepeny

Maxcumanster AfinHa ouepenit
DEAHAA NOMLYAR B 04EPEN NP PALEAMHEHA

TR T T TV

004 AekK. (MH.) 09 pek. (c6.) 14 pek. (4T.) 19 pek. (BT.) 24 pek. (Bc.)

19

¥ VN
29 pek. (nT.)

Ouepeg: HKL, - JloroBopHOi 0T en (. Hewiinss)

YMCNo BbI3OB OB, NOCTYMME WX B OYepesn

100

0 4 & aod ol R w d boLoa B A
04 gek. (nH.) 09 gek. (c6.) 14 pek. (ut.) 19 pek. (BT.) 24 pek. (BC.) 29 pek. (nT.)

Quepepb: LLeHTpanbHas MONHKANHUKA (#ss)

s— R
[ nwanazow pan 01.12.2017 = 31.12.2017
—

BuiGpannbIi nepuon
~ 01 nekaOpa 2017 — 31 fexadpa 2017

Ouepe ab: 06was owepeab (common)

200

100
o bubbhan.bhhak
04 pek. (nH.) 09 pek. (c6.) 14 pek. (4t.)

Ouepepb: Perncrpatypa HKL, (exass <58
200
100

0 P PO PR
04 pek. (nH.) 09 pgek. (c6.) 14 pek. (41.)

Ouepenb: HKL, Ha Yacosoii (#54)

19 ﬂ;x.‘(s'rls " a ek, (Bc.) T ﬁ,‘éu.'(n'r.)
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CraTucrtuka no oneparopam

. [eramusauymn Boi30808

Asterisk Dashboard |+

Konn-uestp Hassanme ouepenn

Mocraa ~ | Bre ouepean

@ Obupni gawbops W Tunmsaus seisoeos == CratvcTva no osepeaan

Beibop oneparopos

Bce onepatopel

ana no N0 81130808, NOCTYMMBLLIAX K OMEPaTOpaN -

@ OpyHaKossii Macwrab no ocn Y

JAWHammnka nokasaTens "Yucno BbI3OBOR, MOCTYMNMBLIKMX K ONepaTopam”
3anepnop c 01 gexabps 2017 no 31 gexaépsa 2017

Onepatop: Moo, 4 (2063)

w B ow
o o °o
o o o

]
=]
=]

Yucno BbI3OBOB, NOCTYNNBLINX K ONEpaTopam
-
o
=]

0 04 pek. 2017 09 pek. 2017 14 pek. 2017 19 pek. 2017 24 pek. 2017
Onepatop: Suswsmisd 4 (2024)
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oninin i s e et

© Cramcruka no onepatopam

Mutepsan rpynnuposkw

DeHe

8 Tabnuus

29 pek. 2017

29 BeK. 2017
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£ Awanazon gar:

BuibpanHeii nepuon
01 pexabpna 2017 — 31 gekabpa 2017

Oneparop: Ky 53 (2065)

04 pek. 2017 09 gek. 2017 14 pek. 2017 19 pek. 2017 24 pek. 2017 29 pek. 2017
OnepaTop: Sy . (2060)

o] |
04 pek. 2017 09 gek.2017 14 pek. 2017 19 pek. 2017 24 pek.2017 29 pek.2017

— N
01.12.2017 H 31.12.2017
m—
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TabnunuHble NnpeacraB/ieHun

Asterisk Dashboard [+ Cramcivka xonn-uestpa o [leranuaaum eeisosos £ Nwanazon par: 01122017 31122017
Konn uenp Haaganme ovepenn BuibpanHiii nepuon
Mockea - Bce ouepean 01 pekabpa 2017 — 31 gekabpa 2017

@ 6wy pawbopn, W TunmsauwABuizosoe B Cramicakano ovepemam G CraTicTikamo onepatopan BB Tabnugl

BriBop THna Tabnuusi | [OCTYNHBLLME Bi308bI N0 O4ePERAM v & BuirpyauTs XLSX.
Pacnpepenenne BLISOBOE N0 THNaM = [N
Movasars| 15 v ai  BCS Tkl 86130808 38 nepuoa Monere
BCe TULI BLI20808 N0 AHAM
BCe TUNb 88130808 10 OMepaTOpam
Cramueruka nocTynMEwMX B81080E UHCIIO HEOTEEHEHHBIX TIpOUEHT OTEEEHHBIX Cpepnan anuna Cpeguee epemn Makc. pnua Yucno [lons ecex 0GpaboTaHHEIX
Ovepes FlocTynuBLLMe B30k 33 NEPHOA ERI30E0B EhI30E08 pasroopa, cex. OXWaBHUR, CeE. ouepean nepeagpecaumii EhI30808
TOCTYNMELLINE BLI30BEI N0 AHAM
VP TocTyNMELLNe BLi30EE N0 OnepaTopam 0 805 D 9 i 0 QGRS
o re o
;”V; e ToCTYNMBLLINE BLI202KI N0 AHAM Henemn N e i “ ! 2 o
MocTynMelLe Bia02k! N0 Yacam
M tnoidpions] | /P0BEHE OBCNYHIBAHUA ANA GTBBHEHHLIX BbI3080B 124 8575% 179 e 5 ) 341%
W, GO ) BpemA 0XMAAHNA ANA HEOTBEYEHHLIX BLI30B0B
3arpymeHHOCTL ONepaTopoe
M Wt w8 Cratycs! enepatopos 19 5128% 106 105 1 0 0.09% B py
Crarmcrnes obpamonn bIrpy3Ka
R A PacnpeneneHme DBpaLLIEHUi Mo TUNaM 1 KaHANaM CBRsH 5405 7380% 150 138 7% 949 60.57% 633.88
CrpyKTypa TenediorHIX oBpaieHit B Excel
R e OO N CTPYKTYPA TeneboHHEIX OBPALLEHIA M AHAM 2 38.60% 8t 50 2 131 073% 385
Ta 6nM bl ANAa YpoeeHs cepevca AnA Tened i -
oU BT 499 91.03% 92 27 6 2508 23.13% 1289
aHaIUTUKOB oA e Nt R 308 2287% 5 2 ] 0 0.54% 016
R N 64 8838% 86 34 4 257 223% 1161
Ll
PN IO W 3 66.67% 66 38 1 0 0.03% 0.1
N imaiink O 2 10 2 8333% 106 15 1 5 0.05% 029
N RTINS N 7 5 2 7143% % 2 1 2 0.02% 012
e Nt A 2 10 2 8333% 62 39 1 6 0.05% 047
Toro no BLIGODKe 28421 21884 6543 76.98% 134 112 7% 3033 100.00% 817.11

Janucn ¢ 1 20 13 ua 13 sanueaii Mpeapiayuan - Cregylouan
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Jlor cobbiTnn

11

LeTann3ayua Bbi3080B

Mokazate 15 v | 3anuceit

Bpema
Bee

04.12.2017, 08:12:21
04122017, 08:14:10
04122017, 08:15:05
04.12.2017, 08:16:41
04122017, 08:16:53
0p.12.2017, 08:17:38
04.12.2017, 08:17:53
04122017, 08:18:18
04.122017, 08:19:24
04.12.2017, 08:19:57
04.12.2017, 08:19:58
04122017, 08:19:59
04.12.2017, 08:20:59
04.12.2017, 08:23:08

04122017, 08:23:10

BroaRLLMiA
BxopRumi
BroasLMit
BroaRwMiA
BxoaRumi
BHyTpeHHAil
BHYTPEHHH
BxopRumi
BroasLMit
BroaRwMiA
BXOARLMIA
BroasLMit
BroaRLLMiA
BXOARLMIA

BryTpenHui

3annen ¢ 1 ao 15 ua 43,720 zanucei

Craryc

% He ateeueso

*® He oTEeueHo
+ Oteeqero

% He oTeeveHo
® He oTEeueHo
¥ He oTeeveHo
X He oTBeueHo
*® He oTEeueHo
X He oTBeueHO
 Oteedero

« CTeeueHo

X He oTBeuEHO

+ Otsedero

ID EBIZ0E

Bee

1512364341.5652

1512364450 5662

1512384505 5665

1512364601.5673

1512364613 5674

1512364658 5678

1512364673.5680

1512364698 5684

1512384784 5689

1512364797.5602

1512364798 5693

1512364799 5694

1512364859.5607

1512364988 5703

1512364990 5704

WCXOAALIMIA HOMep

Bee

R

R
NG
Al SO

KRR

IR

P

BXOARWMIA HOMED

Bee

VR
2064
2102

01384

VR

2024

2063

2024

Ouepens

Bee

nkc_cc

nke_cc

common
common
nke_cc
nke_cc
common

nke_cc

Bpews & IVR, cex BpeMA 0XMEAHHA, CeK

Bee Bee

27
2

5
45
27

4

Mpeasinywian

150

155

139

100

47

125

Mowcx:

Bee

Bpema pazrogopa, cex

Bcee

109

158

185

247

2915 | Cneayiowan
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Online geTanusauyusa nora cobbiTuin

Ldetann «no
3anpocy»

12

01.42.2017 = 31.42.2017 Y Mpumerums

[eTannsaums BLIS0E0E

Moxasatb | 15 v | 3anuceit

Bpems i
Bee

04.12.2017, 08:42:21
304122017, 08:14-10
04122017, 08:15:05
304122017, 08:16:41

[ 04.12.2017, 08:1653

MapameTps

Tun
Cratye

1D etizoea
WCKOALME HOMED.
Bxopawnii Homep
Osepens

Bpews & IVR, cex
Bpems oXUAAHHA, Cek

Bpews pasrosopa, cex

PackpbiTne getanemn

Tun

Bropmupit
BrofAwmit
Brogmupi
BxomAwmit

]

Craryc 1D erizoma

Bee Bee Bee

1512364341.5652

X He oTaoueHo 1512364450 5562
1512384505 5665
 He oreeueo 1512364015673 e
v Orsesieno 1512364613.5674 R
BB Victopus cobbituin
122017, 081653 Bpewn

BropAwwii

04.12.2017. 08:16:58

Orseuero 2 04122017, 08:17:06
1512364613.5674 04.12.2017, 08:18:55
WO

2064

HKL (nkc_ce)

N timestamp

# 1 04122017, 0816:58
109

~

04.12.2017, 08:17:06

04.12.2017, 08:18:55

Mcxopmupii Homep

Bxomnumit Hovep

Bee

VR

2064

Ot wasana stzoga, Cex

* TexHu4eckas nHcopmaumsn (Asterisk queuelog)

callid
1512364613.5674.
1512364613.5674.

1612364613.5674

Ouepeae

nke_ec

12

M

queuename
nke_ce
nke_ce

nkc_cc

Bpews & IVR, cex

Bee
£
5
Cobrimne
3BOHOK MoNan B oYepeds
ABOHBHT COBZUHEH C ONEDATOPOM
‘380H0K 3A2EPILISH AGOHEHTOM
agent event
NONE ENTERQUEUE
SIPI2064 CONNECT
SIPI2064 COMPLETECALLER

Bpews oxupanus, cex

Bee

2017-12-31 00:00:00|
rpyaus XLSX
Mowck: | Bee

Bpemn pasrosopa, cex

Bee
[} [}
8 109
v
Onepatop Osepens
nke_co
SIPr2064 nke_cc
SIPI2064 nke_cc
v
data2
D
PR
%

ocylwectensieTcs nyteM online 3anpoca Bo BHelwHue UC
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NMy6nukauum

* R, Asterisk n nnataHoun wkadp
 https://habr.com/ru/post/341668/
+ Hackonbko open-source akocuctema R xopowa ansa peweHns 6usHec-3agad
« https://habr.com/ru/post/416019/
+ Kak Ha4daTb npuMeHaTb R B Enterprise. lNpuMep npakTtuyeckoro noaxoaa
« https://habr.com/ru/post/448946/
+ Kak B enterprise npnpyynTb npu noMowm R TexHoNormMm process mining?
« https://habr.com/ru/post/526194/
+ BusHec-npoueccol B enterprise KOMMaHUSaX: AOMbIC/bI U peanbHOCTb. [MponmnBaem cBeT € NoMoLbio R
« https://habr.com/ru/post/461463/
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KOHCTaHTUH J1eBYUMH Kupunn KywHapes TaTbsAAHa OpnoBa
konstantin.levchin@devoteam.com kirill.kushnarev@devoteam.com tatiana.orlova@devoteam.com
N Ten.: +7 985 767 79 42 Ten.: +7 916 160 12 16 Ten.: +7 919 106 52 15

Innovate Technology Consulting for business




