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HacTpouku TenecpoHumn

Mogaynb «HacTponkn» pacrnonoxxeH B MeHio «TeneoHna». JaHHbIN MOAY b NpefHa3HayYeH ans
HaCTPONKK cepBepa TeseoHuK.

HacTpoiku nopToB

2 Tyse AHcCoH =

HacTpoiiku
Mopt SIP (UDP) Mopt IAX A
ey Fat
50&0 " 45469 o

MopTel ANA EXDOALMK coenuHeHMii RTP

10000-20000

+| ABTOMATHHYECKMW CO30ABATH PA3PELUAKILLES MPABWAD

& Docryn ons 3e0HKOE HYepez cepeep |P-Tenedonunu

MepBbiMK YKa3aHbl HAaCcTporKkKu nopToBs SIP (4epe3 UDP) n IAX, a Tak)xe Anana3oH nopToB Aas
BXOLALLNX coefHeHUn RTP. MNo-yMon4aHMio UCMosb3yTCA Cnelyolwmne 3Ha4eHns:

SIP 5060
IAX 4569
RTP 10000-20000

YcTaHoBKa hara «ABTOMaTMYECKM CO3[1aBaTh pa3peLlatoLlee npasunsio» 106aBUT B MEXXCETEBOW
3KpaH paspeLluatolLiee NpaBuio Anst yKkasaHHbIX MOPTOB.

TCP ona SIP

+| TCP pna SIP
MopT ana SIP yepea TCP*

5090

v | ABTOMATHHYECKMW CO30ABATE PA3PELLUAILLLES NPABHA0

@ DNoctyn gna TCP nogrnioyedui IP-TenedoHuu

®nar «TCP ons SIP» BKAOYaeT Nogaep)XKy OTNpaBku 1 noayyeHus SIP nakeTos no npotokony TCP
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Ha BbIbpaHHOM MopTy. [laHHY0 onuuio HeobXoANMO BKIOYATh, €C/IN Y BaC UCMOJIb3YIOTCSA BHELLHNE
N BHYTPEHHUE HoMepa, HaCTpOoeHHble ans paboTbl Yepes Tun nogksodeHus «bes WngposaHus
(TCP)»

YcTaHoBKa hnara «ABTOMaTMYeCKM CO3[4aBaThb pa3peLuatoLLiee npasnio» obaBnT B MeXXceTeBom
3KpaH pa3pellatoLLiee NpaBusIo Ana yKa3aHHOro nopTa.

LudposaHue

CepTudukat ana wudpoeanua (TLS u SRTP)

#F Autogenerated Asterisk_5d691ccc41df69.68833519 -

MopT ana SIP4yepe3 TLS ™

5061
«| ABTOMATHHECKHM CO3/aBaTh PazpellatolLes NPasuno

& Docryn gna TLS nogxntoyenui IP-Tenedornm

Mone «CepTndumkaT ans wndposaHus (TLS n SRTP)» no3sonseT BbibpaTb, U3MEHUTb UK YOANUTb
cepTuduKaT WugposaHns ona TenedoHnn. Mo ymonyaHuo BoibpaH aBToMaTUYeCKM
CreHepupoBaHHbIA cepTudukaT. Mpu BbIbpaHHOM cepTudunkaTe akTuBupyeTcs obsasaTenbHoe nose
«[MopT ona SIP 4yepe3 TLS» (mo ymon4yaHuto 370 nopT 5061). YcTaHOBKa hnara «ABTOMaTUYECKHN
Co34aBaTh paspeluatolLee Npasuio» 40OaBUT B MEXCETEBOW 3KpaH pa3peLuatoLlee npasunio 4ns
YyKa3aHHOro rnopTa.

Ba)kHO: gsis ucnonb3oBaHuA WnpoBaHua, Heobxoaumo BbIOpaTh TUN Noakn4YeHus «C
wucdposaHuem (TLS u SDES sRTP)» B HacTpoMKax KOHKPETHOro tesie(poHHOro Homepa u
HaCTPOUTb YCTPOUCTBO Ha CTOpPOHe aboHeHTa.

BaxHo! Mocne cMeHbl cnepylowmux HacTpoek - nopt SIP yepes UDP/TCP/TLS - cepsep
TenecgoHun OypeT nepesanyleH, TeKylie BbI30Bbl OyaeT npepBaHbl.

OO me HacTPOUKK cepBepa TenedoHUum
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Npaieep kawana SIP
® chan_sip

chan_pjsip

Bpema omMOaHnA oTeeTa

P

30 CEH.

L

+ | Vicnoneaosats BLF

SRV lookup

3anuck 3BOHKOE
3anMCcLIBaTL IEOHKM

+| HauuHaTs HOBYH 3aMWCk NPH Nepesoge

OpanBep kaHana SIP no3sonset BbibpaTb MOAYb peann3aumm npotokona SIP, koTopbi byaeT
NCMosb30BaTbCA cepBepoM TenedoHnn MKC. [locTynHO ABa KaHalbHbLIX ApariBepa: chan_sip n
chan_pjsip

Beibop apaneepa chan_pjsip coxpaHsAeT Tekylee noBefeHne moayns tenedoHun n obecneynsaer
NoYTU Takom xe yHKUnoHan TenedoHnn MKC, kak ecnm bbl oHa paboTana Ha chan_sip. OfHako,
HEeKOTOpble NapaMeTpbl BCE XXe 0TAMYaTCA. B 3aBUCMMOCTM OT BbIGpaHHOr0 KaHalbHOro ApaiBsepa,
CTaHOBATCA HEAOCTYMNHbI HEKOTOPLIE OMLMN BO BCEM MOAYNE ip-TenethoHNN.

OTnn4na B HaCTpOI7IKe BHELWHNX KaHa/10B:

e Onuwuw insecure, canreinvite n CTpoka perncTpaymy LOCTYNHblI TONbKO 415 Moayns chan_sip.
e Onumsa direct_ media LOCTyNHa TOJIbKO Ans moayna chan_pjsip. Onuna onpenenseT, MOryT nun
MeAnafaHHble NepenaBaTbCsa HANPAMYIO MeXOy KOHEeYHbIMM To4YKamMu. Ecnm no, To Bce RTP

NOTOKWN NpoxoaaT Yyepes Asterisk

OTnnymsa B 06WMNX HACTPOMKax TenedoHuu:
e Onuma SRV lookup pocTynHa ToNbKO ANna moayns chan_sip.

Kpome TOro, KoHgepeHumn C pexumom pacnpeneneHuns sugeo SFU n xphone paboTtatoT TONbKO Ha
KaHa/lbHOM Opansepe pjsip.

BaxxHo! NMocne cMeHbl HACTPOUKM ApanBep KaHana SIP cepsep TenecdoHumn dyger
nepesanylleH, TeKyliue Bbi30Bbl OyaeT npepBaHbl/He 0OpaboTaHbl. TekyLiue perucTtpauum
TPaHKOB He OyayT npepBaHbl, HEOOX0AUMMO BCEM BHYTPEHHUM/BHELLUHMM TPaHKaM 3aHOBO
nepenoaKAOYUMTLCA U NepeperucTpupoBaThCa Ha cepBepe (T.e. BCEM BHYTPEHHUM
TenecgoHam HeobxoauMO 3aHOBO NogKNYUTLCA K «MKC», a B cnyyae npobnem ¢
npoBanpepom TesnedoHUn NnepenoaKalovuTb ero).

lNone «BpeMsa o)XxupaHua oTBeTa» No3BOJIAET 3aaTb NepuoL BpeMeHu, No NCTEYEHNM KOTOPOro
cepsep TeseoHUN nocynTaeT aboHEHTa HEOTBETUBLUMM Ha 3BOHOK M NepeBeET 3BOHALLEr0
aboHeHTa B cnegytowmin Habop nNpaBw. Bpems no-ymondaHuio - 30 cekyHAa. HekoTopble npasuna
TenedoHnM No3BONAIT NepeonpenennTs 3TO BpeMs 415 KOHKPETHOro npasuna.
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®nar «Mcnonb3oBatb BLF» BK04aeT nognepxky gyHkumm Busy Lamp Field, no3sonsioLLyto B
peasibHOM BpPeMeHU 0TC/IeXMBaTb COCTOsHMA aboHeHTOB ATC (3aHAT/cBob0AEH). BaXKHO: KOHEYHOe
obopynoBaHue (TenedoHHbIM annapaT) AOJKHO MOAAEPXKMBATb 3TY (hYHKLMIO.

®nar «SRV lookup» akTusmpyet DNS-nouck SRV-3anucein. HegoctyneH npwu Beibope chan_pjsip B
KayecTBe ApamnBepa KaHana SIP. SRV-3anucy DNS - 3T0 CpeCcTBO 3aaHNsA NOrNYeCKNX paspeLlmMblxX
agpecos. [N103BoNIIeT NepeHanpaBATb BbI30Bbl B pa3Hble TOYKM 6e3 Heo6X0AMMOCTN N3MEHEHUS
norunyeckoro agpeca. icnonb3osaHme SRV-3anucen oTkpbiBaeT LOCTYMN KO MHOMMM NpenMyLlecTBam
DNS, Torga Kak ux oTK/J4eHNE NMWaeT BO3MOXHOCTY pa3MellaTh SIP-BbI30Bbl Ha OCHOBaHMWM
[OMEHHbIX MMeH. B HacTosllee BpeMs nogaepxka SRV-3anucen B TeneOHUM HECKOJIbKO
Hea(dekTnBHa. CnefyeT y4nTbiBaTb, YTO €C/IM BO3BPALLLEHO HECKOIbKO SRV-3anucen, cnyxba byneT
MNCNOJIb30BaTb TOJIbKO NEPBYIO U3 HUX.

FonocoBas noyTta

lonocosas novTa
| Mcnone208aTe roN0OCOBYHD NOYTY
[NepeHanpaBnATs Ha FONOCOBYHO MNOMTY NPW HEOTBETE
" OTnpaenaTh co0BLWIEHMA MIOCOB0W NOYMTLI Ha e-mail
Homep AnA ronocosoi novTel

*100

NMepeappecauus BbLI3OBOB

Mepeappecauyma
Homep ana GezycnoeHoit nepeagpecaumu Homep gna nepeagpecaumm ™
‘5 =

Be3ycnoBHas nepeaapecaums

JlaHHas onuus NO3BONSET NEPEBECTN BXOAALLIMNA 3BOHOK, NPeaHa3Ha4YeHHbIN 0JHOMY abOHEHTY,
apyromy aboHeHTY, NMoka NpouCXoAUT 3BOHOK. [1151 3Toro Heobxoanmo HabpaTb HoMep 6e3yc/IoBHO
nepeagpecaunm, a 3aTemM HoMep Apyroro aboHeHTa. [oXuaaTbCs 0TBETa BTOPOro aboHeHTa He
HY>KHO.

OObIYHaA nepeappecauus

JaHHas onuma No3BoaseT NepeBecTy BXOAALWMIA 3BOHOK, NpeAHa3HaYeHHbI 04HOMY aboHeHTY,
Apyromy aboHeHTY, NoKa NPOMCXo0AUT 3BOHOK. 171 3TOro Heobxoanmo HabpaTb HOMep ANs
nepeagpecauun, a 3aTemM HoMep Apyroro aboHeHTa, f0XAaTbCA 0TBETa BTOPOro aboHeHTa n 3aTem
NONOXUTb TPYOKY y cebs.
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NMepexBaT BbI3OBOB

Mepexear 320HKOER
HoMep 4ns nepexeata

8

MepexBaT B paMKaXx rpynnbl

Homep 417 HAaNpaBAEHHOTD NEPEXBATA

JlaHHas onuwms NOo3BOASET OTBETUTb HA BXOAALLMA 3BOHOK, NpefHa3HaYeHHbIn 04HOMY abOHEHTY,
Apyromy aboHeHTy, NMoka NpouCXoAUT 3BOHOK M Tpybka He cHATa. 3To yA0bHO B TOM cliyyae, ecniun
BTOPOV abOHEHT BUAMUT, YTO NEPBOro HET Ha MecTe. YTobbl NepexBaTUTh BbI30B, NPeAHa3HaYeHHbIN
Apyromy aboHeHTy, He06X0AMMO BBECTW BO BPEMS 3BOHKA HOMep *8. KoMbUHaLMio KNaBuL as
nepexBaTa Bbl30Ba MOXHO MOMEHSTb B Nosie «HoMep pnsa nepexsarta».

Ba>kHO: nepexBaT Bbi30Ba OCYLLLEeCTBJ/IAETCA TONIbKO B Npeaesiax OAHOWU rpynnbl TeneoHHbIX

HoMepoB!

2 B TenedoHHsle HoMepa
= B Donvka
o 155
o 156 Hopmecna oguHcna

o/ 157

B Cemes
2 B Tycua
= B CHopkw
o 223
o7 322
o7 007
7 111
o 777 DupexTop

Hanpumep npu n3obpa>keHHON CTPYKType HOMepoB:

BbI30B, MOCTYNUBLUMIA Ha HOMep 155 MoryT nepexBaTuTb T0AbKo 156 n 157.

BbI30B, MOCTYNUBLUMIA Ha HOMEP 223 MOryT NepexBaTuTb Toabko 322, 007 n 111.

Homep 777, Haxo4ALWMNCA Ha BEPXHEM YPOBHE, MOXKET nepexsaTbliBaTb BCe HOMepa.

HanpasneHHbIX nepexsaT
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9TOT TUN NepexBaTa 3BOHKOB MpefHa3HayeH A5 nepexsaTa BXOASLLEro 3BOHKa Ha KOHKPETHbIN
BHYTPEHHWIA HOMEP BHE 3aBMCUMOCTW OT Fpynnbl BHYTPEHHUX HOMEPOB.

Y106l NEepexBaTUTb BbI30B, MpeAHa3Ha4YeHHbIA ApyroMy aboHeHTY, CO CBoero TenedoHa
Heobxo4uMO BBECTM BO BpeMs 3BOHKa KOMOUHauuMio * * (4Be 3B€3[04KM - N0 YMONYaHUO) +
BHYTPEHHMI HOMep Bbi3biBaeMoro aboHeHTa. KombuHaLmio KnaBuLw 418 HanpaB/eHHOro nepexsaTa
Bbl30Ba MOXXHO MOMeHATL B nosie «<HoMep pna HanpaB/IEHHOro nepexsaTa».

dakchbl

DaKCk
v | Moppepsxa T8
ObHapyHeH1e oumbor

He sanaHo -

MaHCHMANEHLIA pasMep NakeTa

KoHBEpTUDOBATE NPUHATLIE daxckl B PDF

®nar «Moapepxka T38» BKOYaeT NogaepXKy cTaHAapTa T.38 ans nepefayvn akCUMUIIbHbBIX
coobLeHunn.

Mone «O6Hapy>xeHUe oWMUOBOK» NMo3BONSET BbIOPATh TUM KOPPEKTUPOBKMN BXOASLLMX COOOLLEHNIA:

e 3HayeHne«Redundancy» - Redundancy error correction - ncnpasneHme owmbok n3bbITO4HOCTH
e 3HaveHne«FEC» - Forward error correction - npsaMoe ncnpasfiieHne owmnbok
e 3Ha4yeHune «He 3a4aHo» - He NMPOBEPATb COOOLLEHNS Ha Han4Yme OLWnOOK.

Mone «MakcuMasnbHbIA pa3Mep nakeTa» N0O3BOJIAET ONPeaenTb MaKCMMasbHbI pa3mep
coobLeHuns.

®nar «KoHBepTupoBaTb NpuHATbIE pakcbl B PDF» npefHa3HavyeH ans onpepeneHus opmaTta
thannos. Mo ymonyaHuio BCe hakCuMubHble coob3LeHuns dyayT nmeTb opmart tiff

NAT

[aHHbIn 610K OTBEYAET 3@ HAaCTPOMKY NOBEAEHUS MOy A TeneoHNN, eCiv OH HaxoamnTcs 3a NAT.
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| Wicnonezosate NAT (ICS 3a NAT)
IP-agpec *

10.0.0.7

Cnucok ceTer

saa MymMu nokanwka (192.168.17.242/24) -

®nar «cnonb3oBatb NAT» Bk/tOYaeT npeobpa3oBaHune IP-afpecoB BHYTPU NaKeTOB TeNeoHUN.
Ina KoppekTHon paboTbl 3TOro 6,10ka, HE06X0AMMO YKa3aTb BHYTPEHHMUE SIOKaJIbHbIE CETU 1
BHewWwHwu IP. B none «IP-appec» - HeobxoAMMO yKa3aTb BHELWHMI IP-agpec, ncnonb3yemblin Ans
npeobpasosaHus IP-agpecos B 0bpaboTke SIP, ecnn NyHKT Ha3HavyeHUs SIP-coobLieHnin HaxoanTca 3a
npenenamu IP-cetn, onpeaeneHHon B none «CnUCoK ceTten». Taknm 06pa3oM, BCe yKa3aHHbIE B
3TOM noJsie ceTu cepeep TenedoHun byaeT cYnTaTh NOKaNbHbIMUK, ANA HAX He By YT NPUMEHSATLCS
npaswia npeobpasoBaHuna IP-agpecos BHYTpY NakeToB IP-TenedoHun.

MouToBLIN CepBep

HaHHbIn 610K 0OTBEYAET 3@ HAaCTPOMKY NepechlsiKK hakCoB, yBeAOMJIEHU 1 COOOLLEHNIA FOTI0COBON
NoYThI.

MoyToBkIA cepeep ANA GaKooB, YEeA0MAEHHA W Co0GLLEHUA rON0COBOH NOYTEI
® MHcnonsaosats SMTP WMKC

Appec oTnpasuTEns

s noreply@mumi.dol -

Mcnonk3o8aTh yHazaHHe SMTP

Heobxoanmo BbibpaTb, Kakon cepeep byaeT NCNoNb30BaTbCSA AN OTMPABKM NMUCEM: MOYTOBLIN
cepsep MKC nnm BHewHMn SMTP-cepBep. B nepBoM c/ly4yae f0CTaTOMHO YKasaTh B nosie «Appec
oTnpaBuTeNA» OAUH N3 MOYTOBbLIX aAPecoB, co3haHHbIX B MKC. Bo BTopoM He06Xx04MMO 3anoHNTb
nona «SMTP-cepBep>», «[MopT», «Jlorun», «Maponb» 1 «KAgpec OTNPaABUTENA», a TAKXe, eCu
HeobXxoanMo, YCTaHOBUTL hiar «SSL».
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Koneku

B naHHOM 610Ke MOXXHO Bbl6paTb onpenesieHHble NCnosib3yeMble MOAOYJIEM TEJ'Ie(,pOHVII/I KoOeKW Ons
BCEX HOMEPOB, 3afaHHble NO-yMOJ1HaHUIO.

B neBom cTtonbue «Mcnonb30BaTh» NepeyncneHbl KOLEKN, KOTOPbIE UCMOb3YIOTCS BCEMU HOMEPaMM,
€C/IN He 3aaH0 MHOe B HAaCTPOMKax OTAeNbHbIX HOMEPOB. MopPSA0K CNeloBaHNS KOAEKOB B 3TOM
cTonbue nMeeT 3HaYeHME - KOLEKN, PacrooXKeHHbIe BBEPXY MMEKT 60NbLINIA NPUOPUTET, YEM
HVXKHUE. HbIMK CnoBaMu, CMMCOK KoLekoB byneT npeAcTaBfieH yaaJieHHON CTOPOHE BO BpeMs
YCTaHOBJ/IEHUS CeaHCa CBA3W B NMOPSAKE UX C/lIeloBaHNS B 3TOM CMUCKeE.

JOCTyNHbIE, HO HE UCMOJIb3yEMblE MOLYNIEM TeNeoHNS KOAEKU, NepeyncsieHbl B npaBomM ctonbue
«[OCTynHble KOLEeKMN»

Hopexu
Mcnone3oeats NocTyNHbIE KOOEKH
G711 a-law G726 &
G729 G711 u-law
GSM G723
VP& Video Opus

Moagynb TeneoHmn B UKC nogaepxmBaeT cliefyoLline KoLeku:
Aynwo:

e G.711 a-law
e G.711 u-law
e G.723

e G.726

e G.729

e Opus

e GSM

Bupeo:

* H.264
* VP8
e VP9

ona pa60Tb| BMOE03BOHKOB Heobxoammo nobaBuTh B cTonbel «cnonb3oBaTb» Xo0Ta 6bl 0QUH
BnaoeokKooek

Insa paboTbl Xxphone pekoMeHAyeTCs UCNONb30BaThb CeAyioLLnin Habop koaekos: G.711 a-law, Opus,
VP8, VP9
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Menoausa npu ygep>XaHum Bbi3OBOB

B naHHOM 6noke YKa3bIBa€TCA MeENOANA, KOTOPad 6y;1eT BOCMpon3BoaNTCA 3BOHALLEMY NMpU
yaep>XaHn Bbi30Ba

Menogua npn yoepsaHnm EslZ0ea

P BocnpowssectH B YoanuTte MenogMo

& Jarpy3auTh HOBYH) MENDIHID

Ins 3arpy3skn Menoammn HeobxoamMmo HaxaTb KHOMKY «3arpy3uTb HOBYO MeIoAuto» 1 BbibpaThb
3BYKOBOW (haiini. Mocne 3arpy3kn Menoamnio MoOXKHO NPOCayLWaTh AN YAAANTb C MOMOLLbIO
COOTBETCTBYOLWMUX (DYHKLMOHANBbHBIX KHOMOK.
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