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brok 1.
NoaroTtoBka cepBepa U HYXXHOro
obopyanoBaHud

O630p

FXO/EXS - B KAKOM c/iydae HYXHbI?

N3yyaem SIP 1 PRI - yto BbI6pAaTH?

Braeo ypok no ncnonb30BaHMIO KanbKyaaTopa.

NI

JdomallHee 3agaHue.

PacckasbiBaeMm npo FXO n FXS

B npouecce Hawen paboTbl, HaCTO NPUXOAUTCA CTANIKMBATbLCH C CUTYaLUUSaMK, KOraa 3akasuyuk,
npun nepexoge ot aHanorosomn teneoHnmn (TOOI — TenedoHHaa CeTb O6wero lNonb3oBaHMA)
K VOIP He MOXeT 0TKa3aTbCa OT MMEIOLLLErocda y HEro aHanoroBoro o6opyaoBaHmd. 370 MOryT
ObITb Kak aHanorosble TefiehHoHbl, (hakCUMMUbHBIE N MOAEMHbIE YCTPONCTBA Tak U BCH
aHanoroBas ATC. MNpnynHbl MOryT 6bITb aOCOMIOTHO PasHble, HO PELLEeHWEe BCerga ogHo -
nocTaBuTb cneumanbHble Wno3bl ¢ FXS/FXO nHtepdericamm, C MOMOLLbIO KOTOPbIX MOXHO

"moapyxuntb" aHanorosbii Mup 1 mup IP.

Kak MoxHo goragatbcs FXS/FXO mnHtepdelicol (MOpThl) - 3TO aHanIoroBbIi MUP M OOHO HE MOXET
cylwecTtBoBaTb 6e3 Apyroro. Yto xe 370 3a MHTepdEenChl N Kak OHM paboTaloT - YNTAWTE B 3TOM
pasgene.

[NpeagbicTOpUSA

TpaamunoHHasa aHanoroBas TenedOHHas CeTb — 3TO COBOKYMHOCTb TEXHUUYECKNX COOPY>XKEHWNI U
aHanoroBbIX IMHUIA CBA3M, 06ecneymnBatoLLnX BO3SMOXHOCTb OCYLLECTBNEHNSA TENEOHHbIX
CoefMHEHNA NOCPeACTBOM aHaNoroBbix TenedOoHHbIX annapaToB. [ogkoyeHne K TeneOHHON
ceTn obuiero nonb3oBaHusa (POTS — Plain Old Telephone Service) - 370 ycnyra, KoTopyto
npegocraBnsaeT MecTHada TefiepoHHasg KOMNaHMsa U3 CBOMX LeHTpasnbHbix ocmcos (CO — Central
Office) ona gomawHnxX nnn opmcHbIX aBOHEHTOB. NoakyYeHne OCyLLECTBASETCA C MOMOLLbIO
3/1EKTPUYECKNX MPOBOAOB, COCTOALLMX N3 ABYX MEAHbIX XW/1. YTOObl YBENNUYNTL PACCTOAHMNE, Ha
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KOTOpOE MOXeT ObITb nepenaH CurHaa n yMeHblnTb 31EKTPOMArHUTHbIE MOMEXN, XUnbl

CKpPy4ynBalkOTCA BMeECTE, TakoW MeTo Ha3biBaeTCH «BUTadA rnapa.

NHTepdenc FXS

MegHble NnpoBoAa NPOTArMBaKOTCA A0 NMOMELLEHMNN KOHEYHbIX aBOHEHTOB (KBApPTMPbI U XNU/ble
AoMa — Ans AoOMaLIHMX aBOHEHTOB, OYUCHbIE 34aHMNA N KOMHaTbl — ANA OWUCHBIX aOOHEHTOB) U
3aKaH4YMBaloTCSA B Buae TenedoHHO’ po3eTKM B CTEHE, Kak NpaBuno, ¢ pasbe&MOM CTaHaapTa

RJ-11 (¥ koro 10 moxeT 6bITb eLé octanucb coBeTckne PTLUK).

&

|
"
1

W 310, gopormne apysbs, n eCctb TOT cambli nHTepdenc nnm nopt FXS — Foreign eXchange
Subscriber / Station, no koTopoMy MecCTHasa TenedoOHHaa KOMMNaHUA NPeaoCcTaBNAeT CepBUC
POTS. B aaHHbI NOPT AOMKHbBI NOAKNOYATLCSH OKOHEYHble aBOHEHTCKUE YCTPOMCTBA, Takne Kak
TenedoH, dakc nnm mogem. bykea ’S”- (Subscriber - aboHeHT) B a66peBnatype FXS kak Obl
NoACKa3bIBaeT, UTO AaHHbI MHTepdenc ByaeT oXnaatb NOAKMOHYEHNA UMEHHO OT aBOHEHTCKOro

yCTpOMnCTBa.
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OcCHOBHble hyHKLMUK, KOTOpble o6ecneymBaeT FXS nopt aT0:!

e 3yMMep - HEMPEPbLIBHbIA CUrHas, KOTopbIA Bbl cnbiunTe, Korga cHMMaeTe Tpyoky,
O3Hauatowmi, 4to TenedoHHasa cCTaHUMA roToBa NpMHMMaTb HoOMep. B aHrnoasbIuHOwM
nutepartype — Dial Tone;

e Tok 3apsga 6atapen NUTaAHUSA NINHUM;

e HanpsxeHne NNMHUK - MOCTOAHHOE HaMpAXEeHWe aHaoroBoi TeneoHHON NUHNWK,
HeobxoaMMoe ANs OCyLLECTBNEHNSA 3BOHKA;

NTak, 3anomHute — K FXS Bcerga nogknoyaem aboHEHTCKME OKOHEYHbIe YCTPOICTBA, 3TO TO,
4YTO Mbl MO/y4aeM OT NpoBagepa TeneOHHOR CBA3N.

NHTepdeinc FXO

YctpoiictBa FXO — Foreign eXchange Office - 370 ycTpoiicTBa, KOTOpbIE NOMy4YatoT CEPBUC
POTS, TO eCTb 3TO OKOHEUYHbIE YCTPONCTBA — TesledOHbl, hakCbl MOAEMBI U TaK ganee. 21
YCTPOMCTBA TakKXe UMEIOT pa3bEeM ctaHgapTta RJ-11 n oxumpaloT nogkntoveHns co CTOPOHBI
TenedoHHol ctaHumn (CO — Central Office), o uem cBngetenbcTByeT 6ykBa «O» - Office B
abbpeBunatype FXO.

JaHHbIn nHTepdenc obecnednBaeT (yHKUNM onpeaeneHmnsa NogHATUSA TpyOKu
(on-hook/off-hook), To eCcTb haKT 3aMblKaHUS LIEeNK, KOTOpas B CBOKD o4epedb Bbi3biBaeT
otnpaBky Dial Tone co cTopoHbl TenegoHHOM CTaHUNN.

NTak, sanomHute — K FXO Bcerga nogkatoyaem AMHUIO OT NpoBaiigepa teneOoHHOM CBA3N.
A Tenepb, 3aKpenuM yCBOEHHOE.

e FXS nopt — 370 Halla goMallHAs (MM odhncHan) TeneoHHaa po3eTka, KOTOPYHO Ham
npegocraBnget nposangep TenedoHHbIX ycnyr. K Hel Mbl nogkitovyaem aboHeHTCKne
annaparbl (TeniethoHsbl, hakcbl 1 Npoymne)

e FXO nopt — 310 pasbeM Ha HaleM TenedoHe, ero Mbl BCcerga nogkntwodaem kK FXS, 1o
€CTb K TenedoHHoM cTaHunu nposaigepa ycnyr POTS.
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Dduc mecTHOR TenedoHHOM
HomAaHuK (CO)

FXS

E L FXO

CogerT. KcTatn, BaXXHO OTMETUTb, UYTO HeMb34a noakntoumntb FXO yCTpoiicTBO K Apyromy
FXO yctpoiictBy, Hy 1 FXS k FXS. Hanpumep, ecnn Bbl HaNpsamyto coegnHuTe ABa
TenedgoHa (FXO), TO Bbl HE CMOXETE NO3BOHUTb C OAHOIO Ha APYroWn.

AHanorosble YATC u FXS/FXO

Ecnn B ochuce ncnonbayetca ctapasa aHanoroBas yupexgeHveckaa ATC (YATC), To 3TO HEMHOIO
MeHseT KapTuHy. YATC gomkHa nMmeTb o6a Tina nHtepdencos, kak FXS, Tak n FXO.

JTInHum ot npoBaiigepa TenedoHHbIX ycnyr (FXS), gonmkHbl nogkntodatbca K FXO nHtepdericam
aHanoroBon YATC, o6ecneunBas Dial Tone 1 HanpsXeHne MHUK, @ CaMn OKOHEeYHble
yCcTponcTBa — TenedoHHble annaparsl, Kak yctponctea FXO, gomkHbl nogknioyaTtecs K FXS
nHtepdencam aHanoroson YATC n obecneumBaTb onpeaeneHns CHAtTua Tpyoku.
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Oduc mectHoii TenedoHHOR
Komnanuu (CO)
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VoIP n FXS/FXO

Kak Mbl ckasanu B Havane pasgena, ans Toro, Ytobbl «NOAPYXUTb» aHanorosbii mup n mmp IP,
Heobxoammo mncnosnb3oBaTb VOIP wnto3bl. OgHako To, KaKOM MMEHHO Mcnofib3oBaTb w3 FXO

nnn FXS — 3aBncuT OT cuTyauumn. Kak npaBuio cuTyauuii BCcero gBe:

MNpumep Ne1

Y Hac eCTb MeaHble JIMHUK OT MECTHO TeneOHHON KOMMaHUN, HO OTKa3blBaTbCsl Mbl OT HUX HE
xoTuM. NnaHnpyeM NocTaBuUTb B KadectBe ohucHom tenedoHHon ctaHunm IP-ATC Asterisk.

B atom cnyyae Ham HyxeH FXO wnto3. MegHble nnHum oT npoBangepa (FXS) mbl nogkntoyaem B
FXO noptbl wnto3a, a kK Ethernet noptam wntosa noakntodvaetca IP-ATC Asterisk. FXO wnto3
npomM3BoAUT NPeoBpa3oBaHUE aHANOroBbIX CUFHAMOB OT aHasIoroBOW CTaHUMWN HaLLENn MECTHOWN
TenedoHHO KOMMNaHuM B LMpoBLIe CUrHasbl, KoTopble NoHMMaeT IP-ATC Asterisk. Cxema

TakKaqA:
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Od¢mc mectHo TenedoHHOM
KomnaHuu (CO)

FXS |
|
|
FXo| 1P
|
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FXOILumoa IP- ATC

[ Asterisk

MNpumep No2

Y Hac ecTb aHanoroBble TenedoHbl N daKc, OTKa3bIBaTbCA OT HUX Mbl HE XOTUM. OgHaKo
OoTKazanucb oT cTapoi aHanorosoi ATC n nepewnu Ha IP-ATC Asterisk

B atom cnyyae, Ham HyxxeH FXS wnto3. Hawwn aHanorosbie TeneoHbl — 370 annapatsl FXO,

MoOaTOMY MX Mbl Nogkntodaem K FXS noptam wniosa, a k Ethernet nopty nogkniovaem IP-ATC
Asterisk. FXS wnto3 ocyuecteBnset npeobpa3oBaHMe aHanoroBbIX CUrHanoB OT aHasIoroBbIX
TenedoHOB B LM POBbLIE CUTHasbI, KOTOpble NoHMMaEeT Asterisk. Cxema NprMMepHO Takasi:

Mposaiigep VolP

il

AHanorosbli
TenedoH

IP FXS l. =
' = FAX

IP- ATC FXS wnio3 | -
Asterisk | H

AHanorosbli
TenedoH
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SIP npotne PRI — cpaBHEHNE 1 NpenmyLLEeCTBa

KopnopaTtueHble cucteMbl TeNeOHNM 4aBHO OTOLLU/M OT UCMO/b30BaHUA OObIYHbIX @HANOrOBbIX
nAvHWIA B nonb3y ATC (aBTOMatnyeckasa tenedoHHana CTaHumMa) B nape ¢ nogkntodeHnem K ISDN
no craHpapty PRI. Ho, He Tak AaBHO, NOABUNICS COBPEMEHHbIN, 6oNnee AaelleBbIi U TMOKUA
BapuaHT nogkntoveHus opucHoix ATC, KoTopbili HasbiBaeTca «SIP — TpaHkuHr». B aTom pasgene
Mbl CpaBHMM nogktodenme no PRI ¢ nogkntoueHue no SIP, oTMeTUM NpenmMyLLecTea u

HegoCTaTKW.

PRI (Primary Rate Interface) — ctangapTHbIi nntepdenc cetn ISDN. B pamkax gaHHOro
nHTEpdenca PyHKLMOHMPYIOT Takne ctaHgapTbl kak E1un T1

LincbpoBaa tenedoHmnsa

Ba)kHO MoHMMaTb, YTO Mbl BEAEM Pa3roBOP UCKIOYNTENBHO O LMK POBON Nepegaye cCMrHana, He
aHanorosoi. O6a ctaHgapTta PRI n SIP ncnonb3syoTt umdhpoByto Mogenb CUrHana, ¢
€OMHCTBEHHOW pasHuuel B ToMm, 4to ctaHgapTt ISDN PRI 1o chopmaTt ¢ kKommyTaumen kaHanos, a
SIP 370 KOMMyTaLMA NAaKETOB.

CDyH KUMOHAJTbHOCTb

C ToukM 3peHns QYHKLUMOHANBLHOCTHU, MPU YCIOBUM NPaBUIbHOK HACTPOIKK, 06e CUCTEMBI
AEMOHCTPUPYIOT BbiCOKME NokazaTtenun. Moyt Bce IP — ATC Ha pbiHKe nogaepXxusaioT
ctaHgapTtbl PRI 1 SIP. OcHoBHas ngea nHtepdgeinca PRI (notokn E1 nnu T1) B TOM, 4TO B paMkax
OOHOW LM pOBOI NMMHUN MOXET nepefaBatbcs 32 nnn 24 kaHana, No KOTOPbIM NMEPeaatTCcs Kak
rO/1I0COBbIE COOBLEHNS, TaK M MHPOPMALMA O CMrHaNM3aunm n CMHXpoHunsaunn. Mutepdenc T1
COCTOWT M3 23 roNocoBbIX KaHaNoB 1 1 kKaHana ansg CMHxXpoHu3auun. B ceoto ovepeab E1
noaaep>xunsaeT 30 rosloCoBLIX KAaHaMOB U 2 KaHasna BblAeNsaeTCa A9 CUrHanm3aumm.

MacwwrtabunpyemocTb PRI

Ecnn Bam TpebyeTtcs paclumpuTtb YMCI0 KaHanoB, TO eCTb caenatb nx 6obwe 30, 1o
Heobxoammo aobaBuTtb ewe ogHy PRI nuHuio. Cutyauuns, B KOTOpoi y komnaHmm Ha ATC
ncnonblyetcs ot 1 4o 4 PRI nnHuii (notokoB E1) aBnseTtca 4octaTovyHO pacnpoCTpaHEHHON.

SIP B kopnopatmBHom ceTtu NpumeHeHne npoTtokona SIP B kopnopaTMBHbIX CeTax paclumpsaeT
WHCTpYMeHTapun agMuHmuctpatopa. SIP - TpaHk no3BonseTt o6beanHUTb ABa yaaneHHbIX odmca
Tak, 6yaTo nx coeguHaeT gusndeckas nnMHMa. OgHUM 13 BaxkHerwmnx npenmyLiects SIP —

TPAHKOB ABMAETCA BO3MOXHOCTb COCYyLLeCTBOBaHUA TpaCbI/IKa ceTn nepegayun AaHHbIX U
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Tpaduka ot TenecoHum (VolP) B ogHOWM ceTeBOI cpeae nepefayvm — takas CeTb Ha3bliBaeTCsd
KOHBEPreHTHOMN.

[Nouemy SIP?

«SIP TpaHKK», Kak BUOHO U3 Ha3BaHWs, onepupyet Ha 6a3e npoTtokona SIP (Session Initiation
Protocol). No npaBunam npoTtokona, TeneoHHas curHaansaums 1 ronocoBblie COOBLLEHNS
hopMUPYLOTCA B MakeTbl N NepefatoTca B OAHOM CeTU nepedaym AaHHbIX. Micnonb3oBaHne
npoTtokona SIP npegnaraet 6onee Wnpokuin no cpaBHeHuto ¢ ISDN PRI cnekTp BO3MOXHOCTEN, a
Takxe, NO3BOMSET PaclLUMPUTb NapaMeTpbl OTKa30yCTOMUYMBOCTM K MAgEHMIO KaHanoB nepeaayn.
BaxxHO oTMeTuTb, 4TO BbI6Op NpoBargepa SIP TenedoHnn aBngeTca OTBETCTBEHHON 3a4adven,
TaK KaK ypoBeHb o6cnyxnsaHuma sapbupyetcs ot ISP k ISP (Internet Service Provider).

BHelwHme Bbi3oBbl PRI

[Npn BLICOKMX CETEBbLIX HArpy3Kax MMeeT CMbIC/T NoAK/oYaTh ABE OTAENbHbIE NUHUW ANS
TenedoHMN 1 Nepefayvm gaHHbIX. DTO YMEHbLUAET PUCK M MO3BOMAET NCNO/Mb30BaTh AELUEBLIE
BbICOKOCKOPOCTHbIE KaHasbl (6e3 rapaHTMn onpeaeneHHOoro ypoBHS 3a4epXeK 1 MPoUnx
napamMeTpoB KaHasna) BMecTe C MCNO/Ib30BaHNEM KaHasia C MakCMManbHO BbICOKMM KAaYyeCTBOM
o6cnyxuBaHua. [py 3TOM BCe paBHO OCTaeTCs BO3MOXHOCTb COBMECTUTL KOPNOPAaTUBHYIO CETb
n gatb ATC npaBO MapLUPyTU3NPOBaTb 3BOHKW, B TOM YMC/IE N BHELLHME BbI30BbI Yepes PRI
TPaHK.

Ho k yemy ncnonbsosatb E1 PRI onga nogknoyvenusa IP- TeneoHa BMECTO UCMNOMb30BaHUA Ha
100% Bo3moxxHocTer VolP? CambiM MPOCTbiIM O6BACHEHMEM ABAFETCS TO, YTO B MUPE AANEKOo He
Bce ncnonb3ytoT VoIP nnan gaxe onepatopa MHTEPHET ycnyr (nposangepa) ISP. Ha Tekywwinii
MOMEHT, €ANHCTBEHHOW, MO-HacToALEeMY YHMBepcanbHon cuctemon asnsetca ThOr, uepes
KOTOPYIO MOXHO A403BOHUTLCS A0 Mtoboro tenedgoHa B mmpe. KopnopatmeHasa VolP ATC moxeTt
AaTb XOPOLLYIO 9KOHOMUIO HAa BHYTPEHHMX 3BOHKAX BHYTPW Ballel cetn, 6osee Toro, MOXHO
KynuTb SIP - TpaHK 4nsa nogknioyeHns K TenethOHHOMY onepaTtopy CBA3W Yepes NHTEPHET.

Ho, uto npouncxogut npu Habope BHewWHero Homepa 4vepes PRI? MNpaBunibHO, BLIZOB nongeT
yepes ISDN PRI nnHun, koTopble nogktoveHbl K Ny6M4YHON TeeOHHON CeTu.

BHewHme Bbi30OBbLI SIP

BmecTto ncnonbsoBaHus PRI nutepdenca, MoxxHo ncnonb3osatb SIP — TpaHk. B 3aBucnmocTtu ot
KOAEKOB, NOMOChI MPOMNYCKaHMUA U CXeMbl MOAKIIOYEHUS, B pamkax nogkntodeHus no SIP
npeaocTaBnsieTcss BO3MOXHOCTb MCMO/Mb30BaTb HAMHOIO 60sblUe KaHanoe, Yyem B E1 (PRI), To
ecTb 6osblue TpuauaTn. Bel MoXeTe NoaKNIoUYNTL OECATKM TenedOHHbIX annapaTtoB K ceoen ATC
B 3aBMCMMOCTM OT NO/I0CHI MPOMNYyCKaHMA KaHasna K NnpoBangepy.
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KauecTtBo 06CyXMBaHUSA

OTmMeTuMm, 4To B TeNepOHHOM CeTn O0BLWEro Nofib30BaHuA, Nod TenedoHHbI BbI3OB
pesepBUpYyeTCs BCA Nosoca NponyckaHua kaHana nepegayun. B otanumne ot PRI, VoIP nakeTbl
MOryT ObITb 06CYXXMBATbCS HApaBHE C TpadMKOM OT APYrMxX NpuIoXeHuin. B gaHHom cnyyae,
roa0CcoBble NakeTbl Oyay YyBCTBUTE/IbHbI K TAKMM NMapaMeTpam Kak 3afepXka, notepa naketoB
nnun pxuttep. lNpu HeHagnexalleM kayectse ob6cnyxumBaHus Tpadgmka VolP, achdekt moxet
OblITb @HANMOMM4YHbIM CUTYaLIMK, B KOTOPOM HaLl MOOU/IbHbIA UMEET HU3KNI YPOBEHb CUrHana

COTOBOW ceTu.

3almLLEeHHOCTb

Cama no cebe koHuenuma ISDN PRI npegoctaBnaeT nsonnMpoBaHHbIN KaHan nepegadn gaHHbIX
OT TOYKM 0 ToUKKN. KoHeuHOo, SIP MoXHO nepegaBaTtb no sawmuweHHbiM VPN cetam, HO B

6a30BoOI apxuTtekType, nakeTbl SIP nepegatoTca No oTKpbITON ceTn MIHTepHeT.

NT1orum

be3ycnoBHO, BbI6GOp BCcerga hopMmMpyeTcs nopg Bo34enCcTBMEM MHOXECTBa (0aKTOPOB, TakMX KakK
TpeboBaHUA K 6€30MacCHOCTU, KO/IMYECTBY KaHaMoB, MaclITabupyeMocCcTu, OI04KETY N KauecTBy
o6cnyxumBaHua. [NMpotokon SIP — 3T0 COBPEMEHHbIV N O4YeHb T'MOKUIA CTaHAApPT, o6nagatoLmin
60/1bLWNM KONMYecTBOM (hyHKLNI, B TO Bpems kKak ISDN PRI fokasan cBOK HAOEeXHOCTb Ha

npotskeHun 20 neT NCNonbL30BaHUA.
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Kanbkynatop cepBepa Asterisk

Tenepb, KOrga Bbl 3HaeTe O rNaBHbIX MHTepdEencax cMexHoro o6opyaoBaHns K Asterisk (FXO/
FXS/SIP/PRI), nopa nocumntaTb CBOW COBCTBEHHbLI CepBep ANa NabopaTopHOR MHCTaNNALMN.

NocmoTpuTe BUAEO:

KANbKYJIATOP

ASTERISK

KanbkynaTop umHcTannauum IP — ATC Asterisk ownanH

Kanbkynatop HaXoamMTCs Mo CCblnKe:

https://wiki.merionet.ru/asterisk-calculator

MocMoTpuUTe, KaK BbIrNAAUT ero NHTepdenc n nepexoamTte K AomMallHeMy 3aaHuio.
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JomawHee 3agaHmne N°1

Bbl M3yunnn ocHOBHble (hopMaThl 060PYAOBaHUS U UHTEP(ENCOB, KOTOPbIE MOAK/TIOYAOTCS K

Asterisk. Tenepb, C NOMOLLLIO KanbKyaaTopa, NoAroToBbTe 3 BapnaHTa CepBepoB CO

cnenyloWmMMn napamMeTpaMm oT 3akasumKa:

a. Komnanuga OOO “AsbiHb” umeeT 1 hmunman B Mockee, rae pabdotaet 52 cotpygHuka.
CynepBaliizep KOMNaHnn roBOpU1T, YTO MakCMManibHOe KOMM4YeCTBO BbI3OBOB, KOTOPOE OH
MOMHUT - NPUMEPHO 7 WTyK. B KoMNaHnmn ncnonb3syoTtca 1onbko SIP Homepa, a cpok
XpaHeHus B 2 roga ayanosanucei yCTpouT pyKOBOACTBO.

b. BaHk vmeeT 3 hunmana, rge cnaat onepartopbl KLL - B MockBe, CaHKT - [NeTtepbypre u
KasaHu. Bcero pabotaet okono 80 onepatopoB Mo CMeHaM (B MOMEHT BPEMEHM OAHA
cMmeHa B 30 venoBek). Mk MakcnmanbHoM Harpy3sku Ha KL npuxogutcsa npu penunse
HOBBbIX MPOAYKTOB - 3arpy3ka okos10 40% pecypCcoB onepaTtopoB Ha MOMEHT BPEMEHMN. Y
6aHka 3 E1 notoka n 19 aHanoroBbix TeNe(OHOB.
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