OBOPYOOBAHUE @ HI® “KBAPL]”
CPEOCTB
IAJIEKTPOCBA3U

PeweHue npobnem cenbckux ATC!

Karanor
man 2007

ATCK 50/200

= 3akpbiTas
10-3HayHan
Hymepauums!

ATCK 10022000 |
i

ATCK3
“KBAHT”

Cucrembl
YNNOTHEHUA

Cucrembl
CUrHanusauuu

Hoesnlil ypoeeHb HadexHocmu!
Hedopozo u aghchekmueHo!

BOPOHEX
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Ten. : (4732) 74-93-17, 74-68-12; to@quartz.vsi.ru; http://www.quartz.vsi.ru

Peanunsauuna 3akoHa “O cBA3n‘
Tpeoyer:

- ANycC

- WHTepHeT

- 3akpbITyto 10-3Ha4YHyO HymMepauuio

- MOnHbIN Habop KaTeropun aboHeHTOB

MbI pelwiaem 3TU npobnemsli
ana cenbckmnx ATCK 50/200!

Bbl nonyynte o6HoBneHHyto ATC,
OTBeYallLLy BCeM TpeboBaHUAM
3akoHa “O cBs3n”,

CBepXx TOro,
AUNCTaHUMOHHOE yrnpaBreHue,
KOHTPONb aOOHEHTCKUX NINHUN —
MU coBceM Hegoporo!

MbI yxe 14 neTt Ha pbIHKe o6opyaAoBaHuUA
cCpeAacTB 3neKTpocBA3n!

C Hamun coTpyaHu4arot 1420 yanosB
anekTpocBa3su!

Hawe obopyanoBaHMe o6GCcnyXuBaeT CBblilLe
3 000 000 HomepoB B 68 permoHax Poccum
n KaszaxcraHa!
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O6opynoBaHue ana ATCK 50/200

KCM “KBapu” - nomnHbin kanpemoHT ATCK 50/200 (c BO3MOXHOCTbIO pacLUMPEHUs eMKOCTH).
O6HoBneHHas ATC cTaHOBMTCHA KBa3naneKTpoHHOW, obnagatowen dyHkumamu undposon ATC
(ToHanbHbIV Habop, [1BO, AMCTaHUMOHHBIN KOHTPONb U yrnpaBreHue, TeCTMpoBaHne aboHEHTCKMX
FIMHWIA, BO3MOXHOCTb 3aKpbiTon 5 n 10-3Ha4YHOM Hymepauuun 1 T.A.), HO NO LeHe B HEeCKONbKo pa3
Aeliesne ee — cTp. 4.

Apantep CAK — MmoxeT ncnonb3oBatbes kak ¢ KCM “KBapu”, Tak 1 ¢ ntobbiMu umudpoBbiMu ATC npu
HeobX0AMMOCTH COXpaHEHUs! CNapeHHbIX aDOHEHTCKUX NNHWUIA — cTp. 6.

MNMA AOH “KBapy” — nepepatowiasn annaparypa AOH — ctp.8.

uan “Keapy” — obecneumBaer KoHTponb paboty Bcex ATC parioHa, OUCTaHLMOHHO ynpaBnset
npubopamun ATC 1 gocTynom aboHeHTOB K CBA3M, BbINOMNHAET dpyHkumm AMYC — cTp. 8.

AnekTpoHHble PCII0J, PCII03-BY, PAD “KBapL” — 3aMeHsIl0T “0guH Ha oauH” CBOW penenHble
aHanoru, yaobHbl M HagexXHbl — cTp. 9.

O6opynoBaHue ansa ATCK 100/2000

AnekTpoHHble PJ, PCIIN3, PCINIBI/PJ, KIMMNJ “KBapu” — 3ameHs0T “OAMH Ha oguH” penerHble
aHanoru, obecneunsatoT 3akpbiTyto 10-3Ha4Hyt0 Hymepaumio — cTp. 9.

MA AOH “Ksapy” — mogudukaumsa gns ATCK 100/2000 obcnyxwusaet ATC HebGonbLION eMKOCTU
(300 ... 1000 HomepoB) — cTp.8.

Bl “KBapu” — LndpoBo cuHTe3aTop onopHbix Yactot ansa YN AOH, 3ameHsowmi “oguH Ha oamH”
HecTabunbHbIN Brok reHepaTopoB — cTp. 15.

O6opynoBaHue ana ATCKD “KeaHTt”

AK “Ksapy” — obcnyxuBaet 16 aboHeHTOB 1 paboTaeT co Bcemu Tunamu TenedoHHbIX annapaTos,
BKIOYasi aNeKTPOHHbIE — cTp. 13.

BUKM-15/30K (BYCI) “KBapL” — 6rok ynnoTHeHNs COeQUHNTENBHbIX NIMHWIA, 3aMEHSET ABE KacCeTbl
KCIl v annapatypy ynnotHeHuns KM — ctp. 12.

Annapatypa ynnotHeHus
BUKM-E — moct Ethernet —E1 — o6ecneunBaet goctyn k cetn NHTEpHeT — cTp. 7.

BUKM-15/30 “Ksapu” — opraHusyeTr go 30 kaHanoB CBS3M B 2-X U 4-NPOBOOHOM pexume, C
nogKnoYeHneM npsiMbix aboHEHTOB, NOAAEPXKMBAET ABE CKOPOCTM nepedayn u ABa BMAA KOAOB
rpynnoBoro curHana — cTp. 12.

BONT, BONT/AN “KBapy” — 6110k OKOHYaHUA IMHENHOTO TpakTa, obecneunsaeT crnyxebHyto cBsA3b 1
[l pereHepatopoB, ABE CKOPOCTN Nepeaayy u Tpu Buaa KOAOB rpynnoBoro curHana — cTp. 12.

BONT-M “KBapy’ — ynpoLueHHbI 6110k OKOHYaHWUIA NMHENHOTO TpakTa — cTp. 13.

MNP “KBapu” — nuHelHbIA pereHepaTop, NoAAepX1BaeT ABE CKOPOCTU Nepefayn u ABa BMAA KOLOB
rpynnoBoro curHana — cTp. 13.

Moaem G.SHDSL - nepepaya/npuem notokos E1 1 E1/2 no ogHon cuMmmeTpuyHoOW BUTOM nape Ha
paccTosiHue o 15 km 6e3 pereHepauum — cTp. 13.

WUT, UHT, U3C, UNuN, UNT “Keapy” — Tectepbl LMPOBLIX CUCTEM Nepegayn — cTp. 14.
AnnapaTypa CUrHainun3sauuum

KOC “KBapuy” — nepegaeT Ha KOMNbIOTEP y3na cBA3M coobLueHns o cpabaTbiBaHuy Ha ATC gatunkos
TEXHNYECKOMN, aBapUNHOW N OXpaHHOW curHanusaumm — ctp. 11.

NMone3Hble meno4un
CYB “KBapy” — ctabunusupyet nmnynscbl CYB B PCJIO ATCK 50/200 n ATCK 100/2000 — cTp. 15.
30M “KBapu” — 3ameHsieT 06e HeHaaexHble Mukpocxembl “Ocunc” B annapatype KM — ctp. 15.
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KomnnekT Ona KanpemoHTa
ATCK 50/200 (KCM 50/200
“KBapu”) [“H L1

Komnnexkt KCM 50/200 “KBapu” npegHasHaveH ons EHH i e :
KanuTanbHOro PeMOHTa W paclUMpeHnsi eMKOCTU 101 | L{] ll i A
ATCK 50/200. Mpu kanpeMoHTe yaansercs Bce iR bt L N | (
HeHaZexHoe 1 BbipaboTaBLIee pecypc peneriHoe R
obopynosaHue ATC — MPU, PA, LUK, PCI1O, PIY,

B ToM yncne nnatbl AK n CAK, To ecTb ocTatotcs

TOMbKO caMble HagexHble bnoku - MKC. B MuHMManbHble cpoku (2-3 oHs) Ha 6ase ctapon ATCK 50/200
MOHTUPYETCS COBpPeMeHHasi KBasuanekTpoHHast ATC ¢ BO3MOXHOCTbIO PacLUMPEHNst EMKOCTU 1 CO BCEMM
dyHKUMSMU, NpucyLmmm umdposort ATC, HO B HECKONbKO pas AeLueBre
Hee. lMepeobopynoBaHHasi ATC npuobpetaeT HOBblE CBOWCTBA:

l_"

HE

1. Bo3MOXHOCTb HapalwwmBaHua aboHeHTckon emkocTu (Ao 160
HomepoB B ogHOM ycTtponctee). Mnatel AK ot ATCK 50/200 He
Tpebytotca! [anbHeiwee paclumnperne emkoct ATC Bnnotb Ao
600 HomepoB BO3MOXHO Mpu 06beanHeHnn Ao Yetbipex KCM.

2. OuctaHumoHHoe ynpasneHue ATC c komnbiotepa PY3C, B ToM
yucrne ynpaeneHue npaBaMu aboOHEHTOB HA COeANHEHUS.

3. lNoaknioyeHne OXpaHHOW M NMOXAPHOW CUrHanM3auumn ¢ Bbigaden
TpeBoru Ha komnbtotep PY3C.

4. Yuet Bcex npoucxoaswmx Ha ATC npoueccos, BedeHne apxusa
BbIMOMHEHHbIX COeAUHEHU, cObop AaHHbIX AM1S1 NOBPEMEHHOIO
yyera.

5. BcTpoeHHble dyHKkummn AOH n ATYC.

6. Bo3MOXHOCTb paboTbl HEMOCPEACTBEHHO C LMPOBLIM NMOTOKOM
E1 npu nomoLuu BcTpoeHHoro cobecteeHHoro 6noka KM (cTp.7).

7. NMpepocTtaBneHne aboHeHTaM AOMNONHUTENbHLIX BUAOB
obenyxusanns (OBO) — nepeagpecaLuymm BbI30Ba, MPSIMOTO Bbl30Ba
6e3 Habopa Homepa, NOBTOPHOrO Bbi3oBa 6e3 Habopa HoMepa u
Aap.

8. Pabota c ToHanbHbIM Habopom Homepa (DTMF).

9. OueHka napaMeTpoB abOHEHTCKUX FIMHMIN - aBTOMATUYECKM MO
3aaHHOMY pacnucaHuio, a Takke B ntoboe BpeMsi MO 3anpocy. =i |
Ons peanusauun gaHHon cyHkumn KCM gorkeH ObiTb OCHaLLEeH
cneuunanbHbiM 6rnokom - Tectepom abOHEHTCKUX NNHWUIA — CTP.6.

10. Bo3MOXHOCTb OpraHv3auum 3akpbiton (B Tom uncne 10-3HayHo) cUcTeMbl Hymepauum.

11.9kcnnyataunoHHbln cepBuc — 6GnokumpoBaHue npubopos (WK, PCHN
m AOH) kak c naHenu ynpaBneHus KCM, Tak M [JUCTaHUUOHHO
¢ komnbtoTepa PYSC, BCTPOEHHELIN aBTOOTBETUUK U Ap.

12. UckntoveHne CAK (npu HEBO3MOXHOCTU MoaepHu3aumm JIKC moxHo ncnonb3oatb agantep CAK
- CcTp.6).
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[nsa guctaHumoHHoro ynpasnernust KCM cry>uT nepcoHarnbHbI KOMMbIOTEP C YCTAHOBMEHHOW MPOrpaMMon
«LleHTp TexHuyeckon dkcnnyatauum» (LUT3). LTS paeTt Bo3amoxHOCTb HabniogaTtb 3a paboton
KCM B peanbHOM pexume, M3MeHATb HacTporiku KCM, BecTtu
apxuBbl 1 gp. Mporpamma noctaBnsieTcss 6e3 AONOSNHUTENBHON
onnatbl. O6HOBNEHHbIE Bepcun nporpammbl LITY, a Takke
ee [eMOHCTpauMOHHas BepCcuUs AOCTYMHbl Ha Hawem canTe
(6ecnnatHo). ‘

KoHcTpykumst KCM npegycmatpuBaeT BO3MOXHOCTb ANCTaHLMOHHOMO
0o6HOBNEHMA Bepcun nporpaMmmbl kKoHTponnepa KCM 6es ero
n3prevyeHus ua kopnyca KCM. O6HoBneHne nporpammbl npwu
noakmnto4YeHHoMm KomnbtoTepe LITO 3aHMmaeT 1-2 MUHYTbI ©
NMPOMCXOAMNT NPaKTUYEeCkn 6e3 0CTaHOBKM CTaHLIMW. |

KCM moHTupyeTcs B ctatvBe ATCK 50/200, B KOTOPOM yCTaHOBIEHbI |
MKC, obecneunBatoume tpebyemMyto HOMEPHY E€MKOCTb. |
BoamoxHo ncnonb3osanue kak MKC 20x20x3, Tak u MKC 20x10x6 I
(B Npon3BONBLHOM coyeTaHuu). B ogHOM cTaTMBe MOXET ObiTb |
pasmelleHo go 8 MKC, Takum o6pa3om, BO3MOXEH MOHTax
160-HomepHon ATC B ogHOM cTatuBe. Buag cMoOHTMpoBaHHOM
ATC emkocTbto 100 HomepoB Ha ocHoBe KCM nokasaH Ha

doTorpacpun.

KCM BbinyckaeTcsi B HECKONMbKUX MoandmKaumsax. [ns konvyectsa
BHELLHWNX kaHanoB A0 8 - BapuaHT ¢ 8 PCJ1 1 6 LK. Onsa 6onblwero
KOJIMYECTBA - BAPUAHT, B KOTOPOM Kak BHELLIHIOK, Tak U BHYTPEHHHOH0
cBsa3b obecneuvsatot 20 nonHogocTynHbIx PCI1. HomepHas emkocTb
KCM obecneunBaetca bnokamy aboHEHTCKMX KOMMNeKkToB (no 16
aboHEHTOB) M Nerko HapalnBaeTCs.

3awmuta KCM OT BHELWHUX 3NEKTPUYECKUX NOBPEXAEHWUN
obecneynBaeTcsa GbiCTpOAENCTBYIOLLEN CXeMOW aboHEHTCKNX
KOMMIEKTOB, a TakXe MexaHudeckon pasBszkon KCM ot
aboHeHTCkux NuHUn nocpeactsom MKC.

KCM nocTaBnsietcst ¢ NosHbIM MOHTaXHbIM KOMMNIEKTOM Kabernei B COOTBETCTBUM C eMKoCTbio ATC u
Tvnom v konuvecteom MKC. MoHTax v nyck KCM 6ecrnpobnemMHo MoXeT GbiTb BbINONHEHb! CrieumanvcTamm
y3na cBsiau, YeMy CrocoBCTBYOT Noapo6HOe PyKOBOACTBO MO MOHTaXY M NMycKkoHanago4HbIM paGotam.

CroumocTb o6opyaoBaHus Ans kanpemoHTa ATCK 50/200 3aBMCUT OT MOHTUMPYEMOW HOMEPHOW EMKOCTH,
KonuyecTsa v TMnoB npumeHeHHbIX MKC 1 opreHT1poBoYHO B 3-5 pa3 Huxe ctoumocTtu umdposon ATC.
[Mpn aTOM 3aTpatbl MOryT BbITb CKOMNEHCUPOBaHbI UMW AaXe NEePEKPbITbl 3a CYET NOAKMIOYEHNS HOBbIX
aboHeHTOB. Bbl nony4nte He Tonbko 06HOBMNEHHY0 ATC, HO 1 AOMOMHUTENBHYO NPUOLINB!

[anbHelwee pacwmpenne emkoctn ATC Bnnotb 4o 600 HOMEPOB BO3MOXHO Mpu o6beguHeHun Ao
yeTblpex KCM. lMpu aTom obecneymBaeTcsa o 60 kaHanoB Bbixofa Ha LeHTpanbHyto ATC.

BHumaHue! Mo pasbsacHeHuto PAC, nockornbky KCM ncnonb3yercs B ka4eCTBe KOMMMAEKTYOLNX N30ENnin
Ans 3ameHbl BbipaboTaBLUEro CBOWM pecypc LUTAaTHOro 060pyAoBaHNUs, OH He NMOANEXUT 0bsi3aTenbHOMY
NOATBEPXXAEHNIO COOTBETCTBUS. [MoapoBHOCTM Ha HalleM canTe.
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TecTtep aboHeHTCkux nuHun KCM-TAT

Tectep KCM-TAJl npegHasHayeH Agns

JNCTaHLVOHHOW OLIEHKMN COCTOSAHUSA
abOHEeHTCKUX  NUHWUN no BENUYMHam
€MKOCTU, YTEeYKM MW [OpYyrMM rokasaTensim. Se

MpenycmoTpeHa Kak aBTOMaTMnyeckasi
pabota C BbINOSIHEHWEM TOSHOW NPOBEPKU
no 3agaHHOMY pacnucaHuio, Tak U paboTa / — T
no 3anpocy B Xoge ceaHca cBsau ¢ LITO. r

Tectepom AJl moxer ObiTb ocHaweH KCM
noBoi MoandmKauum 1 aatbl Beinycka. Mpu g
Hannuun B kpocc-nnate KCM cBoGoaHbIX

CNOTOB TECTEP MOXET ObITb YCTaHOBMEH B

OOVH W3 HUX, ecnu CBOBOAHbLIX CMOTOB HET -

NoAKNoYeH AOMONMHUTENBHBIM Kabenem.

@ D WBAPY Toctep sbosamrcams nummi

— o —

Apantep CAK

ApanTep CAK npegHasHaveH ans
NOAKIMYEeHUA OBYX TeneOHHbIX
HOMEPOB MO OOHOW abOHEHTCKOW NUHWMK.
Apantep CAK obcnyxvuBaeTr g[o namm
aboHeHTCkuX nNuHUN, T.e. Ao 10 aboHEeHTOB.
YctaHaBnmBaetca Ha ATC, nogkniovaercs
K abOHEHTCKMM NUHMAM, npoBogam “a”, “6” abOHEeHTCKUX KOMMMEKTOB U K CTAHLMOHHOMY
WUCTOYHUKY MUTaHWUsi. Y abOHEHTOB YCTaHaBNUBAETCS paspsifHasd uenb B TenedOHHbIX
poseTkax (BXOAMT B KOMMNMEKT nocTaBku). brnokupatop ¢ 3asemneHuem He Tpebyetcs.
WcnoneayetcacniobbimntunammAT CnprHEBO3MOXHOCTM pacnapnBaHns aboHEHTCKUXIIMHUNA.
ApanTtepbl CAK ycTaHaBnmBatoTcs B kopnyca (0T 2 A0 6 Nocafo4HbIX MECT) C BOSMOXKHOCTBIO
pa3MelleHnss kak B ctatmBe ATC, Tak M B nmbom ygobGHOM aAns 3akasumka MecTe.

Bnok BUKM-E “Ksapyn” - mocTt Ethernet no

kaHanam E1, E1/2

& e woar -
Bnok npegHasHaveH Ans nepepaqn naketos | L ! Gt
Ethernet ¢ untepdericom 10Tx/100Tx no |, = = %5 '
KaHanbHbIM MHTEpBanam noTokoB E1 wnnu 3
E1/2. CkopocTb nepeaayu onpegensietcs
KONMUYECTBOM BbIAENEHHbIX KaHamNbHbIX MHTEPBAOB LMPOBOro notoka. Hactpovika 6noka
OCYLLECTBNSAETCA NMpu nomoLim Habopa Mukpo-nepekntoyartenen. MNepegaya npo3padHa
He3aBMCMMO OT ANMHBLI NakeTa M nNpoTokona obmeHa. Heucnonb3oBaHHbIE KaHambHbIE
WHTEpBarnbl TpaHCIMpyloTcA 6€3 M3MEHEHUI N MOTYyT BblTb UCMONB30BaHbl AN WTaTHbIX
MEXCTaHLIMOHHbIX COEAMHEHUN. BO3MOXHO MoaKntoYeHMe GNOKOB NMocrneaoBaTenbHO, YTO
MO3BOSISIET OPraHN30BaTb HECKOINbKO HE3ABUCUMbIX MOAKMOYeHn K nnatcgopme Ethernet.
B03mMOXHO OMCTaHUMOHHOE MuUTaHue 6noka Ans opraHu3auuun nepegayun Ethernet no
cMcteMaM abOHEHTCKMX BbIHOCOB.
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Bnok nmnynbcHo-kopoBoMn
moaynsuumn KCM (BUKM 15/30
KCM)

BWKM KCM npepgHasHavyeH gons
opraHuMsaunm CoeanHUTENbHbIX
nuHui mexay KCM v BbiLecTosLLEN
cTaHuumen.OpraHusauus
OCYLLECTBMSAETCH NO CTaHAaPTHLIM
undposbiM notokam E1 mnun E1/2. CkopocTb LMPOBOro NOToKa, NMHENHLIA KOA, PEXUM
TaKTOBOW CUHXPOHM3aLuW BblibupaeTcs yctaHoBKon nepemblvek. briok BUKM KCM B BapuaHTe
ncnonHenuns ana BUKM-M “Kesapu” ncnonbsyet metoq nepenadm Homepa LudpoBON Maker,
YTO CYLLUECTBEHHO YyMeHblLUaeT BpeMs coefuHeHun. HesagencTBOBaHHbIE KaHamnbHblE
MHTEpBarbl MOryT ObITb MCNOMb30BaHbI AN OPraHM3aLmMmn NPAMbIX NOAKMYEeHUN abOHEHTOB
K BbILLECTOSILLE CTaHLMW, OpraHu3aLmm cryebHow cBa3u, nepegayun gaHHbIX. Ha nepegHen
naHenu 6noka pacrnonoXeHbl CoOeanHUTENN U CBETOANOAHbLIE WHAMKATOPbI COCTOSAHMUSA
LMdpOBOro noToka.

Bnok BUKM-M “KBapuy”
MynbTUNNekcop undpoBbIX

KaHanosB Bl
o gy - —
- St i =
Bnok npeaHasHayeH 4ns umcposoi — .
KOMMYyTaumm KaHanos 5 LndpoBbIX 2 SO BT N

notokoB E1 co ckopocTtbto 2048
unn 1024 kbut/c, 6ok CoBMecTuUM
C annapatypomn ynnoTHeHus “UBA”.
Nio6o kaHan noboro NoToka MOXET ObITb NOAKIHYEH K NIo6oMY Apyromy kaHany. Hactpoika
KOMMYyTaLuu Npon3BoanTCs NPOrpaMMHbIM CNOCOB0M. VIMeeTcs BO3MOXHOCTb OpraHn3aLmm
NpsIMOro TpaH3uTa KaHanos, HanpuMep, Ans nepeaayy NPpoBOAHOIO BELLaHMS.

Brok BbinycKaeTcs B HECKOMNbKUX BapuaHTax UCNONMHEHNS.

BapuaHT ¢ duKkCMpoBaHHON KOMMyTauueln kaHanoB NpeacTaBnsieT cobon aBTOHOMHbIN
LM POBON TPAH3UTHBIN y3en U MOXET MCMONb30BaTbCHA AN NOKaHanbHOro 06beauHeHns u
pasfeneHns NOTOKOB, B TOM Yuncile C NpeobpasoBaHneM X CKOPOCTY.

BapunaHT ncnonHeHmsa 6rnoka ¢ QMHaMUMYEecKOW MapLupyTu3alei BblI30BOB BbIMOMHSAET
KOMMYTaLMIo KaHanoB B COOTBETCTBUN C HAabpaeMbIM1 HOMEPaMm, YTO NO3BOSSIET CTPOUTb
pa3BeTBMEHHbIE CETU CBA3M 1 6onee achdeKTMBHO NCNONb30BaTh MMEIOLLMECH KaHarbl. Tak,
MMeeTCst BO3MOXHOCTb 06beanHnTb Ao 4 6nokos KCM “Keapu” B eguHyto ATC cymmapHom
eMKocTbio A0 600 HOMepOB M OBLLUMM KONMYECTBOM KaHaroB BHeLLHen cBA3n Ao 60. Tun
MeXCTaHUMOoHHOWM curHanusaumm (1BCK, 2BCK) moxeT 6biTb 3aaaH MHAMBUAYaNbHO Ans
KaXkaoro kaHana.
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MNMepepatowan annapatypa AOH
(NA AOH)

MA AOH npepHasHauyeHa
ana obecneyeHua ucxopsaulen
aBTOMaTNYECKOW MEXAYTOPOAHOM CBSA3U
yepes cenbckne KoopauHaTHble ATC
Tvna ATCK 50/200 n ATCK 100/2000.
MA AOH He TpebyeT mogcTpoWnku
YacToT, CUCTEMA CaMOKOHTPOMS UCKMoYaeT nogmeHbl HomepoB. INMA AOH nerko MoHTUpyeTcs u
He TpebyeTt popabotok ATC, n3aMeHeHue KaTeropuin aboHEHTOB He TPeByeT A0MONHUTENBHOIO
obopynoBaHnus. Npu HeobxognmocTn emkocTb MA AOH nerko HapalyuBaetcs.

Bnokn popa6otku NA AOH gnsa dhoopmmpoBaHus nonHoro Habopa kaTteropu

Brnokn gopaboTku BeinyckatoTcs B AByx Mogudukaumsx: ans MNA AOH Boinycka 1995 - 1998 r.
(KAT-95) n Beinycka ¢ 1998 r. (KAT-98). NMocne ycTtaHOBKM BrTOKOB OrpaHNYeHUst Ha KONMYECTBO
dopmupyembix NA AOH kateropuin aboOHEHTOB CHUMALOTCS.

Bnok AOH-YOO

Bnok AOH-YO[O npegHasHaveH ansi gopa6otku MA AOH
NpexHuX BbinyckoB (Ao 1998 r.), He UMetoLMX CPeacTB ans
nogkntoveHuns Y. bnok cogepxut Bce Heobxoanmble aAns
nopknioyeHns YOO nopaboTku, a Takke ncnonb3yemble B
HacToslee BpeMsi CpeacTBa pacLUMPEHHOW MHAMKaUMK U
WCKINOYEHMSA NOAMEH HOMEPOB.

LleHTp AMCTAaHLUWMOHHOWM
avarHoctuku UAOO ¢ dyHKumen
AyC P oea——

Vo

npegHasHa4vyeH ang onepatuBHOIO T i
LAA npen A p — s __I__'_ __

KOHTpoNna paboTocnocobHOCTM MU y -
ynpasneHunss ATC tuna ATCK 50/200 B

npegenax parnoHa. Bkniovaet B cebs

YcTponicTBa AvcTaHUMOHHOW auarHoctukn (YO[), yctaHaBnuBaemble Ha ATC, u naket
nporpamm LA, yctaHaBnvMBaembin Ha KomnbioTepe PYOC. OcHOBHble (OyHKLMMK: cbop
uHdpopMauum o pabote npubopos ATC, AIMYC; aBapuiiHas curHanvsauusi; orpaHu4eHne
poctyna aboHeHTOB K CBA3WN BOOOLLE U K MEXOYropoAHOW UM BHYTPUPAWOHHOW CBSI3W B
OTAENbHOCTH; BrioKMpoBaHue HeucnpaeHbix NpubopoB ATC; HabntogeHue 3a paboton ATC
B peXvMe peanbHOro BpeMeHW; BbINONTHEHNE TECTOBbLIX COEAUHEHUI NPU NMOMOLLM pOGOTOB
- mmTaTopoB aboHeHTOB. lNpocTas n GeicTpast MeToguka noepku ArNYC npegycmaTpusaet
ucnonb3oBaHue npubopa “Kometra” . Ha cainTe vmeeTcss 4eMOHCTpaUNOHHAs Bepcus

nporpammbl LI,Q,Q
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Bnok aneKkTpPoHHbLIN
PCJ103 50/200

PCNO3 npegHasHayeH Ans 3aMeHbl
«0AuUH Ha oauH» nnat PCJIO B
ATCK 50/200. Mo ycTaHOBOYHbIM
n npucoeamHnUTesNlbHbIM pasmMmepam
NOMHOCTbLIO MAeHTUYEH peneriHon nnate PCJ10, yctaHaBnMBaeTcs Ha €€ nocagovHble MecTa
6e3 gopabotkm ATC, B Te4eHMe BCero cpoka akcnnyaraumm He TpebyeT AoNOMHUTENbHBbIX
NoaCcTPOEK.

Brnok aneKkTPOHHbIN
PCNO3-BY 50/200 g 2=

= OO e ; ai--__g )|
....... " vy i

PCNO3-BY npepHa3HayeH gns =e __:\_ 4
opraHu3auuv curHanu3awm no ABym S J
BbIJENEHHbIM CUrHaMNbHBIM KaHanam
(2BCK) n 3ameHbl «oguH Ha oguHy» nnat PCIIO-BY B ATCK 50/200. Mo ycTaHOBOYHbLIM
pa3mepaM MONHOCTbI0 MAEHTUYEH penenHon nnate PCIO, yctaHaBnvBaeTcs Ha eé
nocapoyHble MecTa 6e3 gopabotku ATC, B Te4EHME BCEro CpoKa aKkcnnyatauum He Tpebyet
[OMOMHUTENbHBIX NMOACTPOEK.

OnNeKTPOHHbIN perucTp
PAD 50/200 =

PA3 npegHa3HayeH gns 3aMeHbl g ey
«OAWH Ha OAMH» TPex3Ha4HbIX

peneriHbix abOHEHTCKMX PerncTpoB

B ATCK 50/200, a Takke nepBoi U BTOPOW MnaT NATU3HAYHbIX PENENHbIX PErNCTPOB.
Mo ycTaHOBOYHBIM M MPUCOEAMHUTENbHBIM pasMepamM COOTBETCTBYET MepBOM nnate
penewiHoro perncrpa, yctaHaBnmBaeTCcs Ha ee nocagoyHoe mecto. CoxpaHsieT Bce hyHKLMM,
BbIMOSTHAEMbIE PEMENHbIM PEMMCTPOM B PEXUMAX TPEX3HAYHOMN U NATU3HAYHOW HyMepaLmm,
obecneyvBaeT Nprem HoMepa B AeKaAHOM KoAe (MMeeTcs BO3MOXHOCTb npuema koga DTMF),
LUMhpoBYHO MHANKALMIO HabMpaemoro Homepa. lNporpammMupoBaHne pexxMMoB padoTel PAMS
OCyLLeCTBMsAeTCa ¢ TenedOoHHOro annapara UM ¢ NoMoOLLb0 YCTPONCTBA ANArHOCTUKN U
nporpammupoBanus Yl «Keapuy. [Npy 3ameHe nporpaMmmHOro obecneyeHms peanuayercs
3akpbiTas 10-3Ha4YHas Hymepaums.
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Peructp anektpoHHbI PO 100/2000

m—__@.ﬁ.._ﬂ L

S & nun, _ SR —— o

PO npepHasHayeH Ans 3amMeHbl Se s irets ,,m;-ﬁ»_. 2 r .
.. = e E

penenHblX NATU3HAYHbIX PErncTpoB
N 3aKkpenyieHHbIX 3a HUMWU KOAOBbIX
npuemonepegaryukos (KIMM) s ATCK
100/2000. YcTaHaBnuBaeTcs Ha nocagoyHoe mecto nnatel P5-11. CoxpaHsaeT Bce yHKUmMm
penenHbix pernctpoB 1 KMl , a Takke obecnevmBaeT Npuem TOHaNbLHOrO Habopa 1 LMgpoByo
MHOUKaumMio Homepa. Beog cTaHUMOHHOM Hymepauumn PO ocyliecTtBnsieTcs ¢ TeneoHHOro
annapata UM ¢ NOMOLLIbI0 YCTPONCTBA ANarHOCTUKM u nporpammupoBanns YOI «Keapuy.
Mpu 3ameHe nporpammHoro obecneveHust peanuayetcs 3akpbitas 10-3HayHas Hymepauus.

KogoBbi npuemonepesaTymk
anekTpoHHbIX KIM3 100/2000

K3 npegHasHaveH ansi 3aMeHbl «OAuH — Pri— ___'!a

Ha oguH» penenHbix KMl B ctatneax A/ -

n ' na ATC tna ATCK 100/2000. Mo

BbINONHAEMbIM (DYHKUMAM MOSNHOCTLIO MAeHTUYeH peneriHomy KIIM n yctaHaBnMBaeTcs Ha ero
nocapoyHoe mecto. ObecneunBaeTt BU3yanbHoe oTobpaXkeHNe PEXMMOB Nepeaaym 1 npuema,
a Takke nepegaBaeMbiX U MPUHUMaEMbIX KodoB. [pu 3ameHe nporpaMMHoOro obecneveHus
peanuayeTtcs 3akpbiTas 10-3Ha4yHasi Hymepauus.

Brnok aneKkTpoHHbIN
PCNB3/P3 100/2000 -
Bnok aneKkTpoHHbIN
PCNnn3 100/2000

PCNB3/P3 n PCNN3100/2000
npeAHa3HayYeHbl ANA 3aMeHbl
«OOWH Ha OAMH» penewHbiX nnaT B
ATCK100/2000.

Obecne4ynBalT ycTaHOBNEHUE
coeAMHEeHUWNW nNo KaHamam = -

BbICOKOYACTOTHOIO YMNNOTHEHUS -

C nepepavyen cMrHanoB ynpaBneHus \ "N :’é |
BpeMeHHbIM kKogoM. CoxpaHsiioT Bce

YHKUUM penemHbiXx KOMNMeKTOB (3a '
VCKMOYEHNEM TPaH3UTa U ABYCTOPOHHEN

pabotbl). Kpome Toro, PCINB3/P3 BbINOMHSAET hyHKLMM peNnenHoro permctpa u 3akpensieHHoro
3a Hum KIT1. O6ecneursaloT B13yanbHOe oTobparkeHWe NPoLEeCcCoB paboThl. YCTaHaBNMBakoTCA

Ha nocafoyHble MecTa peneiHbIX KoMnekToB. Mpu 3amMeHe nporpamMmMHoro obecrnedeHus
peanuayetcs 3akpbiTas 10-3Ha4yHas HyMepaLus.
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YCTPOMNCTBO AUMATHOCTUKMU M
nporpammupoBaHua YOI v

YOMN npepHas3HadyeHo ansa ObicTporo
NpPoOrpaMMUPOBaHNSA PEXMMOB CTaHLUOHHON
HymMepauun perucTtpoB 3MeKTPOHHbIX P3O
100/2000, PAMD3 50/200, 6noka PCNB3/
P3 100/2000, onepaTUBHOrO KOHTpOnNS
paboTocnocobHOCTM 3TUX U3ZENUI U CTaTUCTUYECKOM 06paboTkM nHopmaLMm 06 yCneLlHbIX 1
HeyaauyHbIX coeanHeHnsx. YctaHaBnmBaetcs B ctatmBax ATCK Ha mecTo nobon penenHon nnatbl.
WHbopmaums o paboTte KOHTPONMpyEMbIX U3Oenui otTobpaxaetcs Ha uHaukatope YOI n moxet
CUYUTBLIBATLCS B KOMMbIOTEP C MOMOLLBIO NpunaraemMoi nporpaMmmbl. CTaHUMOHHAs HyMepaums
HabnpaeTca ¢ MOMOLLbI0 BCTpOeHHOW knasuatypbl YOI, XxpaHutcs B 3HEproHe3aBUCHMOMn
namsTy u 6bICTPO BBOAUTCS B M3[eNnne Yepes nocneaoBaTesbHbIn MNopT.

KoHTponnep AMCTaHLMOHHOW CUTHaANM3aumumn

KOcC

a “RIVAPLE
B 1

KOC npegHasHaveH ans yctaHoBku Ha ATC

nobbIX TMNOB 1 obecneynBaeT nepegady Ha
komnbtoTep PYSC coobLueHnin o cpabatbiBaHUM a
Ha ATC OaTyMKkoB TEXHWYECKOW, aBapuHOW :
M OXpaHHOW curHanusauuun. BosamoxHa
peanusauus pasfnYHbIX AONOMHUTENbHbIX
dyHKUMA no ynpasneHuto ATC. Cuctema
coBmecTtuma c LU0 «Keapuy.

WUcTouHuk nutanua WU 220/60 — 8

UM 220/60 — 8 npegHasHayeH ONsi NUTaHUS
OT CETM MNEPEMEHHOr0 TOKa HOMMHAsbHbLIM
HanpsbkeHnem 220B, wuvactotom 50 [y
06opyaoBaHMsl 3MEeKTPOCBA3M HOMUHASbHBLIM
HanpsbkeHneM 60B n TokoM noTpebneHus
no 8A. [ns yBenuyeHust BbIXOOHOTO TOKa
npegycMoTpeHa  napannenbHas — pabota

ol HND KEARY N 60/8

HECKONbKMX WUCTOYHMKOB. Bo3moxHa pabota ; .
B Oydepe c akkymynaTopHoh OGatapeei. E 9
B UM 220/60 — 8 npepycmoTpeHa cuctema - -

3aLmnTbl OT PasNUYHbIX HELUTATHbIX CUTYaLNNA.
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Bnok umnynbLCHO-KOA0BOW MOAYNSALMU
BUKM-15/30 i A
ERTRIRIRINIRL

" aagiinniii il

BNKM-15/30 npeaHasHayeH ans opraHmM3aumm
80 30 kaHanoB CBS3uN MexXay LeHTpanbHbIMU
M oKkOHeYyHbiMn ATC B OBYXNpOBOOHOM
pexume ¢ AByMsi Npo3padHbIMU CUTHAMNbHBIMA
kaHanamu. BoamoxxHa opraHu3auusi kaHanos
CBSI3U B YETbIPEXMPOBOAHOM pexume, C
aBTOMATMYECKMM YeTbipeXNpPOBOAHbBIM
TPaH3MTOM, NPSIMOE NOAKIoYEHNE abOHEHTOB
nyTeMm 3ameHbl nnaTt npeobpasoBaTenen.
BNKM-15/30 nopoepxuBaeT ABa CTaHAAPTHbIX
noToka nepegayu uHgopmMauun n aBa BuMAa KOAOB FpynnoBoro curHana. Bo3amoxHo
M3roToBneHve GIoKoB MO UHAMBUAYANbHbLIM 3aKa3aMm.

Bnok nmnynbcHo-kogoBoun
moaynsaumun BUKM-15/30K ansa
ATCKD3 «KBaHnT» (BYCI)

Brnok ynnoTHeHns coeQnHUTENbHbIX
nuHun (BYCJ1) npegHasHaveH ans
opraHu3auum KaHanoB CBSI3U Mexay
ATCKD «KBaHT» n gpyrumun ATC,
B TOM YWUCNE WU 3NEKTPOHHBLIMMU.
Brnok dyHKUMOHaANbHO 3amMeHseT
aBe kaccetbl KCJl1 n annapatypy
ynnotHeHna WNKM. BoO3MOXHbI
ncrnonHeHns Gnoka c pasnuyHbIMU Bugamu curHanusauum (1BCK, 2BCK). MogkntoveHne
6noka ocyuwecTBnsieTcs WTaTtHbIMK kabenammu ATCKOD (napannenbHblil BapuaHT) unm
HaKpyTKOW K kaHany ynpaeneHusi KBB3 (nocnegoBatenbHbIi BapyaHT). Briok pasmelaercs
B cTaHgapTHoMm ctatmee ATCKD «KBaHT» (Hanpumep, Ha MecTe 4EMOHTUPOBAHHOM KacCeTbl
KCH).

Bnok okoH4YaHWUI NIMHEMHOrO TPaKTa
BONT

BOJT npegHa3HayeH st pereHepaumm
CUrHanoB, MOCTYMaKLWNX U3 NINHUMK
CBA3M Npu paboTe Ha CUMMETPUYHBIX
Buaax kabens Tmna KCII, opraHnsaumm
ANCTaHUMOHHOro nutanus (AM)
HeobCnyXMBaeMbIX pereHepaTopos,
opraHu3auumn kaHamna cnyxebHon
ceasn. BONT nopaepxuBaeT nBe
CKOpPOCTM nepedayn mHdopmauumn 1
TPY BrAa KOAOB FPYMNMNOBOro CUrHana no CTaHUMOHHOW CTOPOHE.




Bnok OKOHYaHWUM NUHEWHOro TpakTa
BONT-M

BOJIT-M npegHasHayeH ans pereHepauum
CUrHamoB, NMOCTYNawLUX U3 JIMHUU CBA3M
npu paboTte Ha CUMMETPUYHbIX BUaax kabens
Tnna KCIIM. BOJIT-M noppepxvBaeT ase
CKOPOCTM Nepegayv nHdhopMauum 1 Tpy BUaa
KOAOB rpynnoBOro curHana no CTaHUUOHHON
cTopoHe. Hannyne aHTOMHbIX uenen
No3BOSISIET OpPraHM30BaTb ANCTAHLMOHHOE
NUTaHNE N CNy>XeOHY0 CBS3b MOAKMOYEHNEM
BHELUHUX ONoKoB.
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PereHepaTop npomexyTo4Hbin MNP

MP npegHasHaveH NS pereHepauuu
CWUrHanoB, MOCTynawLlmMX U3 NHUU CBSA3U
npu pabote Ha CMMMETPUYHbLIX BMAaX
kabensa tuna KCIIMM, opraHu3aumm kaHana
cnyxebHon cesian. NP nogaepxvBaeT aBe
CKOPOCTM Nepeaaydv nHcopmauum 1 asa Buaa
KOQO0B rpynnoBOro curHana no CTaHUMOHHON
CTOpOHE.

Mogem G.SHDSL

O6opynoBaHve nuHenHoro Tpakta SHDSL
(mopem G.SHDSL) no3BonseT opraHn3oBaTb
nepenayy/npuem notokos E1 n E1/2 (“Kegp”,
“YNIBA” 1 T.n.) N0 OQHOW CUMMETPUYHON
BUTOM nape Ha pacctosHue Ao 15 km 6e3
pereHepauumn.

-
= o *‘m-w 1
r - o eyl

AG0oHeHTCcKkun komnnekt AK

AK npepHasHayeH AnNs 3aMeHbl LITATHbIX
3NEKTPOHHbIX abOHEHTCKMX KOMMIIEKTOB Ha
16 aboHeHTOB ATCKD «KBaHT» n pabotaert
CO BCEMU Tvnamm TernedOoHHbIX annapaTos,
BKIt0Yas anekTpoHHble. AK ycTaHaenmBaeTcs
C MUHUManbHou gopaboTtkonm ATC —
OOMONHUTENBHON HAKPYTKOW OAHOIO NPOBOAA
Ha OfHO MOCaA04YHOE MECTO.
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TecTtepbl uudpoBbIX
cucteM nepeaauu

Tectep VUT usmepsder
KO3(hPULIMEHTBI FTOrMYECKMX
ownbok m owunbok
HapyLleHUs NonsipHOCTH
LMPOBbLIX TPAKTOB CMCTEM Nepeaayn, paboTatoLmx B LmdpoBbix notokax E1 nnn E1/2 no
CYMMETPUYHBIM KabensiM Ha pereHepaTyBHbIX y4acTKax NMMHENHOro kabens ¢ 3atyxaHvem
0o muHyc 43 gb. Tectep MHT nos3BonsieT npoBepsATb 2- U 4-NMPOBOAHbIE OKOHYaHUSA
Pa3roBOPHbLIX TPAKTOB, OCHALLEHHbIX ABymMs BCK ¢ okoHuyaHusmu E&M tuna. Tectep N3C
NO3BONSIET NPOBEPSATb CUMMETPUYHBIE KAabenun CBA3N NEPBUYHbBIX U CyONepPBUYHBIX CUCTEM
CO ckopocTbto nepeaayun 2048 nnu 1024 kbut/c nyTem nsMepeHus 3atyxaHusa nap kabens, a
TakKkKe nepexoaHble BMMAHNA Mexay napamu. KomnakTHble Nprbopbl OCHaLLEHbI aBTOHOMHbIM
VNCTOYHUKOM NUTaHUSA U NPUIOAHbI AN1A 9KCMyaTauum Kak B 1abopaTopHbIX, Tak U B NMONEBbIX
ycnosuax CTC.

WUnpgukatop MLMN

MNHOonkaTop nNepBUYHbLIX LUEPPOBBLIX MOTOKOB
npegHa3HayeH ANs BU3yallbHONO KOHTPOMs
CTPYKTYpPbl IPynnoBbIX CUrHANoOB CO CKOPOCTAMMU
nepegayn 2048 n 1024 kbut/c (coBMECTMMOCTb
¢ annapartypon “UBA”, “Keap” u T1.n.). Mpunbop
no3BonseT aHann3npoBaTb MEXCTaHLMOHHOE
B3aMMOAENCTBUE MO NPOTOKONaM C BblAENEeHHbIMU
CUTHanNbHbIMU KaHanamMmu C BO3MOXHOCTbIO
N3MepeHnsa ANUTENbHOCTEN CUrHaNoOB yMpaBreHUsl U B3aumomencTeus. [na 6onee
TLIaTENbHOM OLEHKM Ha MHAMKATOPe nNpubopa oTobpaxatoTcs BCe kaHarbHble MHTepBanbl
LMdpPOBbLIX NOTOKOB. BCTPOEHHbLI FPOMKOTrOBOpPUTENb NO3BOMSET OLEHUTbL KAYeCTBO
nepegayun kaHanoB TOHaNbHOW YacTOoThI.

Tectep UJK

Mpun6op WUJIK - Tectep NUHENHbIX YETBEPOYHbIX Kabenew,
NpUMEHSIEMbIX B LNGPOBLIX TpakTax MNepPBUYHbIX U
cy6nepBuYHbIX CUCTEM Nepeaayn, paboTaroLLmx B LMPOBbIX
notokax E1, E1/2 n DSL-cuctem. Mpnbop npegHasHayeH
0N aBTOMaTUYECKOro OnpeaeneHns paccTosiHMs 4o MecTa
NOBPEXAEHUS U Er0 XapakTepa.
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Bnok reHepartopoB BI' ansa YN AOH

Bl npegHasHayeH Ana 3amMeHbl HecTabunbHoOro 6rnoka
reHepaTopoB BI' YN AOH ATCK 100/2000. BI' npegctaenset
cobon uMdpoBON CUHTE3ATOP C KBapLEeBOW cTabunusauuen
YacTOThbl, YTO UCKIOHaeT HGO6XO}J,I/IMOCTI: I'IO,ELCTpOVIKI/I OMNOPHbIX
4acToT.

KoppekTtop anutensHocTtu umnynscoB CYB

KoppekTop CYB npeaHasHaveH ans yctaHoBkuM B peneiHbie PCJ1
Ha ATCK 50/200 n ATCK 100/2000. Koppektop obecneunBaeT
hopMUpOBaHME UMMNYNBCOB MECTHOFO 3aHSTUS, MEXAYTOPOAHOIO
3aHATUA, Habopa Homepa 1 0T60s1 CO CTaBUNBHOM ASNIUTENBHOCTHIO.
Mp1MeHeHVe KoppeKTopa NO3BONSET UCKITIOYNTL MEXAHUYECKYIO
HaCTPOMWKY, NOBbILLAET HAAEXHOCTb U CTabunbHOCTL pabdoTbl PCJI.

Nnata 3ameHbl Mukpocxem «O®UC» Ha MMNOPTHbIE

kocpuaekum 30M °J-,2w
2R r ._,a‘"'
\ e %
Mnara 30M npepHasHavueHa Ans 3aMeHbl Mukpocxem KP1058XA1  AER 1 el

(OPUNC-K) n KP1058dT11 (OPUC-D) B annapatype NKM. MNnata
paspaboTaHa Ha 6a3e LUMPOKO pPacrnpoOCTPaHEHHOM M XOPOLUIO
3apekomMeHoBaBLLe cebs Mukpocxembl TP3067. OgHa nnata 3aMeHsIET ABe MUKPOCXEMbI
KP1058XA1 (OPUC-K) n KP1058%r11 (OPUNC-D) B aAverikax M, annapatypbl UKM15/30.

'OTOBUTCA K BbITTYCKY!

TecTep aGOHEHTCKUX IUHUA C AUCTaHUUOHHBLIM ynpaBneHuem TAJ-OY

TAI-OY npegHasHayeH Ans AUCTAHUMOHHOIO MOOKIHOYEHUS KOHTPOSbHbLIX CUrHaNoB
K HECKONbKMM abOHEHTCKUM FNUHWUAM ANs MOWCKa W YCTpPaHEHUsI HEUCTNPaBHOCTEN Ha
NVHMAX U U3MEPEHUN 3SNEeKTPUYECKUX MNapaMeTpoB MECTHbIX CeTe aboHeHTCKOro
poctyna. Mpubop No3BONSET Pe3ko COKpaTUTb HEMPOU3BOAMUTENbHbIE MOTEPU BPEMEHMU
npyv NPOBEAEHMM PEMOHTHbIX PaboT. ONEeKTPOMOHTEP B MOWCKE MOBPEXAEHUS NUHUK
CBSI3W AMCTaHLMOHHO YNpaBnsieT ycTaHoBneHHbiM Ha ATC TAJI-[1Y, nogaBasi B NUHWIO
Heobxogumble TecToBble curHanbl. [pu 3atom emy He TpebyeTcs BO3BpallaTbCs Ha
ATC [Onsi nepekntoyYeHUss CUrHaroB MNU NpuvBReKkaTb Afs 3TOr0 ApYrux COTPYOHWKOB.



KoHTakTHasa nHdopmauus

PykoBoautenu compmbl
JInBeHueB bopuc Hukonaesund - gupektop
MnaxoTHiok Ceprert AnekceeBnd — TEXHUYECKUIA AMPEKTOP, K.T.H.
HoHckux MNasen AMuTpuesny — 3am. gmpektopa

OTtpen npopax
Cupoposa Jlngma AHatonbeBHa — rmaBHbIN Byxrantep
CyxoBepkoBa ViHHa BrnagnmupoBHa — cTapLuni MeHegkep
FOtokmHa XKaHHa BukTtopoBHa — MeHegxep

TexHU4YecKkne KOHCynbLTauum
AcockoB Anekcen Hukonaesny — PCJTI03, PCINO3-BY, agantep CAK.
DoHckmx Maeen Omutpresny — KCM, MA AOH.
Manbiwea MpuHa HukonaesHa - PAD, PJ, KM, PCNB3/P3, PCIING.
Mepdunbes Butanuii Bacunbesuy — BUKM, BYCJ1, BONT, MNP, AK, TecTepsbl.
MnaxoTtHiok KOpun Anekceesund — KCM, YO, KOC.

KoHTakTbl
00O HMNo “Keapy” E-mail: plsa@quartz.vsi.ru (pyKoBoACTBO)
394088, . BopoHex, yn. INustokosa, 81 E-mail: to@quartz.vsi.ru (texotaoen)
Ten/daxkc: (4732) 74-93-17, 74-68-12 http://www.quartz.vsi.ru

My6nukauun

1. MnaxotHtok C.A. Kak Ham obycTpounTb cenbekyto ATC? — “BecTHuk ceaan”, Ne11/2002 r.,
cTp. 62-64.

2. MNnaxotHiok C.A. HoBoe kavecTBo ctapou ATC. — “BecTHuk cBsan”, Ne7/2003 ., cTp. 31.

3. MnaxotHtok C.A. Cenbckas umgposas ATC — war 3a warom. — “BecTHuK csi3n”,
Ne7/2004 r., cTp.38-40.

4. MnaxotHiok C.A. Cenbckasa ATCK 50/200 - 3ameHa nnu mogepHusaums? - “Bek
kayecTBa“, Ne6/2006 r., cTp.31-32

5. MnaxotHiok C.A. MNyTn pewenns npobnem cenbckux ATCK 50/200. - “Undpocdepa”,
Ne32/2007 r., cTp.18.

Bce ny6nm<auuu MOXHO NOCMOTpPETb Ha HallemMm caure.

Mokynaem

B cBsa3u ¢ Bo3pocimm cnpocom Ha KCM 50/200 (ctp. 4-5) npnobperaem MKC 20x20x3 B
pabo4em coCcTosiHUK. LieHbl 4OroBOpHbIE.

Paccbinka HoBocTen

Ecnv Bbl >xenaeTe perynsapHo noryyaTtb Mo 3feKTPOHHOM NOYTE HaLlM HOBOCTU, TO NpULLNIUTE
HaMm NMCbMO Ha plsa@quartz.vsi.ru ¢ ykasatenem ®NO nonyyarens, obnactu 1 panoHa.



