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BBEJIEHUE

Hacrosimmit nokymeHT "PykoBojacTBO 10 3kcIutyaTanuu'” (maiee mo Tekcty - TO) comepxut
TaHHBIC JJII U3YYCHUS U MPABWIBHOHM SKCIUTyaTallud KOMIUIeKkca ammapaTtypsl "Lludposas cucrema
nepegaun MKM-30-K (manee mo Tekcry - anmapatrypa MKM-30-K) u npeanaznaden st pabOTHUKOB
JKCIUTyaTallid M MPOEKTUPOBIIMKOB. TO COAEpKUT CBENEHHUS O TEXHMUYECKUX JaHHBIX, COCTABE
anmaparypsl MKM-30-K, Bapuantax ee KOMIUICKTaIlMH, YCTPOWCTBE, MIPUHIIAIIC PAOOTHI.

TO copepKUT ykazaHUs MO Pa3BEPTHIBAHUIO AIIAPATypPbl, YCTAHOBKE U MOHTaXKy OKOHEYHOIO
000pyI0BaHUs, TTIOATOTOBKE K padOTE, a TakKe yKa3aHHUs [0 OPraHU3aIiH €€ TEXHHIECKOTO 00CITyKHBAHHSL.

K pabore c anmapatypoit UKM-30-K nomnyckarorcs numa, MEroIne CrenualbHy0 MOJATOTOBKY
1 u3yduBime Hactosimee TO, a Takyke UMEIOIIHE JIOMYCK K padoTe ¢ AIEKTPOYCTAaHOBKAMH.

B nHacrosimem TO mpuHSATH CleayrOIIe COKpaleHHbIe 0003HAUYCHHUS:

AMWC — aBapwuiiHbIif ”HPOPMAITMOHHBIN CUTHAIT;
ATC — aBromaTuueckas Tene)OHHAS CTAHITHS;

CK — curHajabpHBINA KaHal;

JC — muddepeHnmanpHas cucTeMa;

NKM — uMnyabCHO-KO10Basi MOAYJISIIUSA;
NKM-30-K — o6opynoBaHue nepBUYHOr0 KaHAI000pa30BaHUS;
KU — xaHaJIbHBIN UHTEPBAJT;

OJIT - obopymoBaHUE TUHEHHOTO TPAKTA;

O3V - onepaTuBHOE 3alIOMHHAIOIIEE YCTPONCTBO;
[IEP — nepenaua;

[13Y — nocTosiHHOE 3alIOMUHAIOIIEE YCTPOMCTBO;
[IP — mpuewm;

CVYB — curHaiel ynpaBjieHHs U B3aUMOJCHCTBUS;
TK — TenedoHHBIN KaHAaT;

KHO — xaHanpbHOE OKOHYAHHE TOHAJILHOM YaCTOTEIL,
PCJI — pene coeAMHUTENBHBIX JIMHUM.



1. HABHAYEHUE

Amnmaparypa UKM-30-K npennasHadena Jijisi opraHu3anuyl MUGPOBBIX COCTUHUTEIBHBIX JIMHUN
mexny ATC mo kabemsm tuna KCIIIT 1x4x0,9, KCIIIT 1x4x1,2 wim BTCII.

Amnmaparypa UKM-30-K paccunTana Ha KpyrI0OCYyTOYHYIO padoTy.

Anmnaparypa 1mo3BoJisieT OpraHnu30BaTh:
30 xaHaJ0B TOHAIBHOM YacTOTHl TY, KOTOpBIE UCTIOJIB3YIOTCS B Ka4eCTBE a0OHEHTCKUX HIIH
coeqnHUTEeNbHBIX uHNd. Kaxnerii kanan TU mMeeT oaH WM ABa BBIAEICHHBIX CUTHAIILHBIX KaHala,
PEKUM OJIHOYACTOTHOM curHanm3auuu 1 nepeaauu CYB mexny ATC;
YETHIPEXITPOBOIHBIA aBTOMAaTHYECKUI TPaH3UT (110 TPEOOBAHUIO 3aKa34MKa)
MpsIMOE BKIIIOUEHHUE CEJIbCKUX TelIe(OHHBIX ammapaToB, TOPOJACKUX M MEXKAYTOpPOJIHUX
MOHETHBIX TaKCO(OHOB HEMOCPEACTBEHHO B LieHTpasibHble ATC;

- TpaH3WT TIOTOKOB Ha OJWH, JBa WIK TPH HampaBieHUs (CKOPOCTh Iepeaadu
2048 / 1024 xbut/c) B pexxuMe OKOHEYHOMU JTMOO TPAH3UTHOW CTaHITHH.
- muneitneil kon HDB3, AMI mns ckopoctu 2048 kbut/c
- nunernb ko AMI, OMC, ODT-2 ansa ckopoctu 1024 kbut/c
IIpenycMoTpeHa BO3MOXXHOCTh  B3auMmopenctBusi — anmapatypsl HWKM-30-K ¢ tpems

noJiyKoMIiekTaMu annaparypsl yruiotHeHuss UKM. Ilpu 3ToM ucnons3yeTcst Tpu JIMHEHHBIX TPaKTa
co ckopoctbio 2048 /1024 xbut/c. [Ins 3TOro ycraHaBIMBAeTCs CHELHAIBHOE COIVIACyHOLIEe
yctporictBo IICMII, kotopoe mo3BoJIIET OOBEAMHUTH/ Pa3EeIUTh TPH TOTOKA CO CKOPOCTHIO
2048/1024 xbut/c B oguH uudpoBoil MOTOK co cKOpocThio 2048 KOUT/ ¢, IPH 3TOM YHUCIO KaHAJIOB
KpaTHO TpeM Ipu ob1memM komndecTse — 30.

[IpenycmoTpena BO3MOXKHOCTH  B3aumojeictBusi anmapatypel HWKM-30-K ¢ aByms

noiaykomiiektamu anmnapatypbl yiotHeHus WMKM-30 nocpeactsom TO3 AJIMKM npu sTom
obOecrnieunBaeTcs

o0venuHeHHE NBYX TOTOKOB MKM-30

64xbut/c B 0MH OTOK ¢ MOKaHAJIBHON CKOpOCThio 32 kbut/c .

Amnmnapatypa MKM-30-K pabotaer ¢ moOpiMu aHanoroBsiMu Ttunamu curHanuzanun (1BCK,
2BCK, o1HOYaCTOTHAsI CUTHAIIM3AIIMS ), KPOME HHIYKTUBHOTO CIIOC00a.

C IOKAaHAJIbHOM CKOPOCTBIO IIepefaydu

I[OHyCKaeTCH O,Z[HOBpeMeHHOC HUCITOJIB30BaHUC CUCTCMBI Hepe;[an/I JJI OpI‘aHI/I?)aI_[I/II/I
COCANMHUTCIIbHBIX 1 a0OHEHTCKHUX JIMHUI Ha CEJILCKUX U TOPOACKHX TeJ'Ie(bOHHI)IX CETIX .
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Puc.1.1 Bug ciepenn anmmapatypsr MKM-30-K.



2. TEXHUYECKUE JAHHBIE
2.1. Texuu4yeckue JaHHbIE IU(PPOBOro KaHAJIA.
2.1.1. DnexTpudeckue napamMeTpsl UPPOBOro KaHalla CO CKOPOCTHIO TMepeiadn
2048 xOuT/Cc 1 MPOTHUBOHANPABIECHHBIM CTHIKOM JOJDKHBI cooTBeTcTBOBaTh pekoM. ITU-T G.703, G.704.
2.1.2. OTHOCHTEIbHAS HECTAOMIBHOCTh TAKTOBOM YaCTOTHI LIM(PPOBOIO CUTHAIA — HE OoJiee
+50x10° 6ut/ .
2.1.3. [TapameTpsl HHPOPMAITMOHHOTO CUTHAJIA:
- ckopocTb nepenaun 2048 x6ut/c;
- KOJ CHUTHaJla—KBa3UTPOHMYHBIN C HAPYIIEHUEM YepeOBaHus NOoIsIpHOCTH uMIyinbcoB (HDB3);
- aMIUIMTyJa uMmnyisbca Ha Harpyske 120 Om — (3+0,3)B;
- JUIMTENIBHOCTb UMITYJIbCOB Ha ypoBHE 0,5 amminTynsl (244+25) He.
- OTHOILICHHUE aMIUIUTY] UMITYJIHCOB MOJOXKUTEIBLHON U OTpULiaTeNnbHOM noisipaoctu ot 0,95 mo 1,05.
2.1.4. ITapameTpbl XpOHUPYIOIINUX CUTHAJIOB:
- yacrtota curgaia — 2048kl 1;
- KOJI CHTHAJIa — KBa3UTPOMYHEIN C HAPYIICHHEM YepeI0BaHUs MOJIIPHOCTH uMITyiibcoB (HDB3);
- aMIUIMTyJa uMmnyibca Ha Harpy3ke 120 Om (30,3)B;
- JUIMTEIBHOCTb UMITYJIbCOB Ha ypoBHE 0,5 ammuuTyasl — (244 £ 25) He.
2.2. OcHOBHBIE TeXHHYECKHE JaHHbIe KaHaaoB TY.
2.2.1. ITapametps! kaHanoB TY nomksbl oTBeyath pekomenaauusam [TU-T G.712, G.715, Q532.
2.2.2. HepaBHOMEPHOCTh aMIUIUTYAHO-YaCTOTHOM XapakTepucTtuku curHaioB HY B Tpakrtax
nepegaun 1 npuema T133a CJIJI npu IBYXNIpOBOJHOM OKOHYAaHMM OTHOCUTENBHO BEIMYMHBI,
n3mepennoi Ha yactore 800 I'1y - He 6onee 0,5 nb B monoce wactot ot 600 1o 3400 'ty BKIIIOUUTENTEHO
u He Ooiee +1,2 b B mosoce yactor ot 300 I'ty 1o 600 'y BKIFOYATEIBHO.
2.2.3. 3aTyxaHue aCHMMETPHH JIOJDKHO OBITH HE MEHEE:
- 45 b B monoce ot 300 go 600 I'1y BKIIOUYUTENLHO;
- 51 ab B mosnoce gactor oT 600 mo 3400 ['11 BKIIIOYHUTEILHO.
2.2.4. OTHOIIEHNE MOIIHOCTH CHUTHaJla K MCO(GOMETPHUUECKOM MOLTHOCTH IIYMOB KBAaHTOBAHHUS B
kaHamax TY and AMHAMMYECKOTO JMara3oHa BXOJHBIX CHTHAJIOB JOJDKHO OBITh B TMpefenax,

yKa3aHHbBIX B Ta0d. 2.2.1.
Taomuma 2.2.1

YpoBeHb curHasna Ha BXoje kaHaia, 1bm0
+6 +3 0 -10 | -22 -28 -34 -40

30 33 33 | 33| 33 33 30 27

N3mepsembliil mapamerp

OTHolIEHNE CUTHAJI/IIyM KBaHTOBAHUS,
nb nicod He MeHee

2.2.5. Cpennsisi BeTu4YrHA TICOPOMETPUUECKONW MOITHOCTH IIIyMa B HE3aHSATOM KaHAJIe B TOYKE C
HYJIEBBIM OTHOCHUTEIIbHBIM YpPOBHEM, HAarpy>KeHHOM Ha BXOJIE U BBIXOJI€ Ha HOMHHAJIbHOE
conpotuienre 600 OM 1 Ipu OTCYTCTBUU 3arpy3KH OCTAIbHBIX KaHAIOB, HE OoJiee MuHyc 65 1bMO.

2.2.6. 3nauenue cpenHeil ICOHOMETPUUECKON MOIIHOCTH IIyMa B KaHAJE B TOYKE C HYJEBBIM
OTHOCHUTEJILHBIM YPOBHEM JIOJDKHO OBITH He OoJiee MmuHyc 65 nbmOm.

2.2.77. 3alMIIEHHOCTh OT BHATHBIX MEPEXOJHBIX BIUSHUNA HA JaJbHEM KOHIE B MOJOCE YacTOT
700-1100 I'n, mpu ypoBue Biustomero curaana 0 1bmO - He menee 68 ab mst 75% koMOuHaM nap
kaHasoB u He MeHee 65 b s 100% xomOuHaIuii Tap KaHAJIOB.

2.2.8 Db dexTruBHO NIepeaaBaemas mosnoca gactot: 0,3- 3,4 kI,

2.2.9. UKM-30-K obecneunBaer paboTy € CYIIECTBYIOIIMMHU THUIAaMU J€KaJHO-UIarOBBIX W
koopauHaTHBIX ATC u B 3aBucuMoctu ot tumna PCJI oGecniednBaeT cienyromue pexkuMbl padOoTHI:

1) nByXmpoBOgHOE OKOHYaHHME KaHaia ¢ ypoBHeMm O nb Ha BXone u muHyc 7 nb Ha BbIXOJE.

OcrtaToyHoe 3aTyXaHue JIBYXITPOBOJIHBIX KaHAJIOB JOJKHO OBITH paBHO (7 £ 0,6) nb;

2) 4YeThIPEXIPOBOJHOEC OKOHYaHWE C ypoBHsIMH —13 nb Ha Bxome u +4,3 n1b Ha BbIXOAE WU

+4,3 nb ua Bxoxe u —13 gb Ha BeIXOE;

3) 4YeTBIPEeXMPOBOAHBIA aBTOMAaTUYECKHI TPaH3UT (110 TPeOOBAHUIO 3aKa3unKa)

- HOMHUHAQJbHOE 3HAYEHHME BXOJHOIO M BBIXOJHOIO compoTuBieHus kaHaia 600 Owm, npu
koa(purmente orpaxxenus 10% (3aTyxanue HecorsiacoBanHocTu He MeHee 20 nb);

- ocrarouyHoe ycunenue kanaina (0+0,5) n1b, ypoBeHb curHana Ha BXojie kaHaia Munyc 3,5 nb,
YPOBEHb CUTHaJIa Ha BbIXOJI€ KaHajla MUHYC 3,5 Ab;



2.3 Texunueckne JaHHBbIE CHTHAJILHBIX KAHAJIOB
2.3.1 Kaxneni kanan TH anmapatypst MKM-30-K o6opynoBan aBymsi BBIJICICHHBIMH CHUTHAJIbHBIMU
KaHaJlaMH, TH00 KOHBEPTOPOM BHYTPUKAHAIBHON OHOYACTOTHON CUTHanM3auuu Ha yactote 2600 '
JUUIs1 TIepeladyu CUTHAJIOB ynpaBiieHus u B3aumogeinctBus (CYB) ¢ ATC.
2.3.2 WckaxeHus UIMTEIBHOCTH MMIYJIbCOB CUTHAJIOB ylpaBieHMs u B3aumopencteus ¢ ATC, He
JIOJKHBI MPEBBIIATh + 2 Mc (Ipu u3Mepenur Ha Harpyske 1000 Om).
2.3.3 Ilpuem curnana Ha Bxojae kaHaina CYB mpoucxoauT mpu 3a3eMJIEHMHM CUTHAJIBHOTO IIPOBOAA,
MIPU 9TOM TOCTYIAKONINN B MPUEMHUK TOK paBeH (2,6+1,5) MA (aKTUBHOE BXOJHOE COMPOTHUBIICHUE
npuemHuka 24 kOm), nmopor cpabareiBanus npuemMauka (1,7+0,2) MA.
2.3.4 Ilepenaua curHana Ha Bbixojae kaHaina CYB mpoucxoauTt 3a3eMJIEeHMEM CUTHAJIBLHOTO MPOBOAA
yepe3 TPaH3UCTOPHBIN KITtou ¢ TokoM 100 MA, ocTaTouHOE HalpsKEHUE Ha KITtoue He TpeBbimaet 2 B.
2.3.5 ConpoTHBIIEHHE CUTHAILHBIX MPOBOOB Ha Mepeiaye u mpuemMe He J0JDKHO npeBbimath 200 Owm,
€MKOCTh MEXKy CUTHAITLHBIMH IIPOBOJIAMH 1 3emiiel - He 6osee 0,2 MxD.

2.4. KoHCTPpYKTHBHbIE TAPaAMeETPhI
2.4.1 KouctpykrusHo anmnaparypa MKM-30-K usroraBnusaercs B 19" eBpokapkace ¢ rabapuTHBIMH
pasmepamu 483x266x304 MM u ipeIHa3HAYEHA JIJIs1 PA0OTHI B OTAIJIMBAEMBIX TTOMEIIICHUSIX
YIOBJIETBOPSIONINX CICAYIOIINM TPEOOBAHUSM:

- TeMIiepatypa okpysxarorieit cpenbl ot 5 10 40 °C;

- OTHOCUTENbHAS BIAXXHOCTH Bo3ayxa 10 80 % npu temmneparype 1o 25 °C;

- arMocdepHoe maBienue He Hike 6x10* ITa (450 Mm.pr.cT.)
2.4.2. Macca anmaparypst UKM-30-K — He 6onee 15 kr.

2.5. daexrponuranue annaparypsi UKM-30-K.
2.5.1. Iluranue anmaparypsl UKM-30-K ocyiecTBisieTcst OT CTaHIIMOHHON 06aTtaper ¢ HOMHHAIBLHBIM
HanpspbkeHrneM MuHyc 60 B 1 ¢ monmyctumpiMu kojiebanusiMu oT MuHyc 48 B 10 munyc 72 B.
2.5.2. MomHoCTh, moTpediasemMast OqHONW OKOHEeUHOU craHiueil, He 6oee 50 Bt (30 xananos TH).
2.5.4. DnekTponuTaHue HeoOCTy ) KMBaeMbIX pereHeparnoHabIx MyHKToB (HPII) ocymecTsisercs ot
0JI0Ka OKOHYaHUS JIMHEHHOTO TPaKTa.
Tox muctantmonHoro nutanus (50 £ 5) MA ms tpaktoB HDB3, (60£2)MA ans tpaktroB SHDSL..
2.5.5 TlcodomeTpuueckoe HanpsLKEHHUE MyIbcalliii HICTOUHUKA uTanus He 6onee 0,005 B.
Tox, motpebasiemsbrii anmaparypoid MKM-30-K (6e3 OJIT) — e 6omee 0,5 A.

3. COCTAB AIIITAPATYPbI UKM-30-K.

Tabmuna 3.1
Ne n/nn Hanmenosanue Ob6o3HaueHHe Kon-Bo [Tpumeuanue
1] TO3CJIA (2BCKMU.C.) BAAU. 469475.010 1...10 *
2| T3 CJI1 BAAY. 469475.011 - *
3| TO3 ICMII BAAUY. 469475.013 - 2048/1024
4| TO3 AJVUKM BAAU. 469475.014 - *
5| TO34E1 BAAU. 469475.021 - *
6| TO3 Kontposnep MKM BAAUY. 469475.003 1 2048 Kowut/ ¢
7| bnox BU BAAUY. 469475.002 1
8| biuox OJIT-2048/1024 BAAUY. 469475.004 - *2048/1024
9| Bnok OJIT - «MBA» BAAU. 469475.019 - *
10 bnok OJIT-SHDSL-1E1\2EI\IIT BAAU. 469475.026 - *
11 TO3 ITAJI BAAUY. 469475.005 - *
12 TO3 ITAC BAAUY. 469475.006 - *
13 TO3 CJIB BAAU. 469475.008 - *
14 bnoxk BI1 BAAU. 469475.007 1
15 Monayne «TUHA» BAAU. 469453.001 1 ¥Y3en rpo303aiuThl
16 Monyns Ethernet BAAUY. 469453.014 - *
17 HPIT — 2048/1024 BAAY. 469453.002 - *
18 HPII — «<MBA» BAAU. 469453.004 - *
19 HPIT — SHDSL (RGN) BAAU. 469453.015 - *
20 OKCIUTyaTallnoOHHAs TOKYMEHTAITUS BAAY. 469476.001 1
(P23, 33,113, ME, ®0)

* Iipumeuanune: TO36l KOMIUICKTYIOTCSI B COOTBETCTBHU C 3aKa30M.
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B annaparype MKM-30-K Moryt ycraHaBimBaThCs 10 AECATU 3-X KaHAJIbHBIX CMEHHBIX ILIaT
Pa3IMYHBIX KAHAJIBHBIX OKOHYAHWMN:

- CJIA-1 — ucnons3yercs npu B3aumojeiictBuu ¢ kommuiekramu PCJIO (nBycTOpoHHEro
nerictusi, 1BCK) koopaunatasix ATC tuma K-50/200;

- CJIA-2 — ucnonb3yercs npu B3aumojeiictBuu ¢ kommuiekramu PCJIO (aBycTOpoHHEro
nericteusi, 1BCKunmun 2BCK) xoopmunataeix ATC tuma K-50/200, ATC B3anmonelCTBYIOMUX IO
OJIHOYACTOTHOH cur”Hanu3anuu u curdanusanuu 2BCK

- CJIB, CJIM - wucnonb3yrorcss npu B3aumojenctBuu anmapatypel HMKM-30-K ¢
KoMIuiekTamMu ojgHoctopoHHero naeiictBuss — PCJIB u PCJIU, xortopeie mpumensitorcs Ha ATCK
10072000, ¢ ATC-AUI, ATCKY.

- [TAJL, TTAC - wucnonb3yroTcst Ui OpraHU3alMU MPSAMBIX TeNe()OHHBIX KaHAJIOB, W
HOJKJIFOYEHUS TAKCOPOHHBIX aNIaparos.

[Ipu 5TOM HeT KECTKOM MPUBSI3KY IIAT HHTEPPECOB K KOHKPETHOMY MECTY B KpeiiTe. B kpeiite
MOTYT OBITh ycTaHOBIICHBI TO3bI WHTEpP(HENWCOB pPA3IMYHOTO HA3HAYCHHS B JII00OE M3 JECATH
IIpEeIHA3HAYEHHBIX JUUIS1 HUX MECT.

Annapatypa UKM-30-K conepuT BCTPOEHHYIO CUCTEMY KOHTPOJS M CUTHAJIU3ALUM, KOTOpas
NO3BOJIIET IPOBOAUTH JAMATHOCTUKY TpakTa W  BBIBOAWTH Ha MHJIUKALKIO  Pa3INYHYIO
JMAarHOCTUYECKYIO HH(OPMAIIHIO.

OTBeTHbIE YacTH BHEUIHHX PAa3beMOB U INPHUHAICHKHOCTH, HEOOXOIUMBIC IUISl MOJIKIIOYCHHUS
anmapatypsl UKM-30-K k ocTaibHOMY 000pyA0BaHUIO HAXOIATCS B KOMILJIEKTE MOHTAXHBIX YaCTEH,
KOTOpBIN noctasiigercs ¢ annaparypoi MKM-30-K.

IIpumeuanne: He nonmyckaercs 3amena TO30B npu BKJIIOYEHHOM MATAHUM.

4. YCTPOUCTBO U PABOTA AIIITAPATYPBI UKM-30-K

4.1. Onucanue CTpyKTypHOU cxemsl annapatypsl UKM-30-K.

Anmnapatrypa MKM-30-K mnpencraBnser co0oii 1udpoByl0 CHUCTEMYy IMepeJadyd IEepBUYHOTO
rpymnmnooOpa3oBaHusl C UMITYJIbCHO-KOJAOBOW MOAYJSIMEH W BpeMEHHBIM naeiieHneM kaHaioB (MKM-
B/l). B nepenatomieii yactu anmapatypsl MKM-30-K anamoroBsle peueBble CUTHAIBI KaKIOTO W3
TpuAnaTH KaHamoB TY moaBepraroTcs NpeoOpa3oBaHUIO TPU MOMOIMM KOPHUIAEKOB B IH(POBHIC
nocienosarenbHocTd (KM), U3 KOTOPBIX B MOCHENCTBUHN (hOPMUPYETCS IEPBUYHBINA IIU(PPOBOI MOTOK.
B nmpuemnoii wactu anmapatypbel UKM-30-K mudposoit motok pacmo3naércst konTposepom KM
(KMKM) u pacnpenensercsi TOKaHaIbHO B COOTBETCTBUU C CHHXPOCHTHAJIOM MEXAYy KO(HIEKaMu
BMECTE C CHUTHajJaMH YNpaBJICHUS U B3aUMOACHCTBHS, 3aKPEIUIEHHBIX 3a KaXIbIM KaHaioM. B
Koduaekax nudpoBoil curHai npeodpa3yercs B aHAIOroByIo hopMy u nepenaéres no kanamam TH.

Jlis BBOJA pasNUYHBIX CUTHAJIOB YIpaBICHHS U TMPOBEPKHU, a TaKXkKe s IMPOCMOTpa
KOHTPOJIMPYEMBIX ITapameTpoB kaHaioB B anmaparype MKM-30-K ycranosnen 010k nnaukanuu (bU).
BBoj maHHBIX OCYIIECTBISETCS MPH MOMOIIM KJIaBHATYpbI, a MPOCMOTP MH(OpMALMKU TMPU MOMOIIH
XKUAKokpucTamunueckoro nuaukaropa OKKN).

Cucrema KOHTpPOJSi M CHUTHaJM3allMU T[peJAHa3Hau€Ha [UIsi aBTOMATHYECKOro KOHTPOJIsS
ammaparypsl Bo BpeMs dKcIutyaranuu. Cucrema ocymecTiseT GopMupoBaHHe CUTHAJIOB aBapUitHOTO
cocrostaus ammapatypel MKM-30-K, ¢ oroOpakeHHeM ASTHX CHUTHAJIOB Ha JIMIIEBOW TaHEIW MpH
MOMOIIM CBETOAMOIOB U B Oyioke nHAnKamu Ha XK.

B ammaparype HWKM-30-K ycranaBnuBaercs Ttakxke 123 BropuuHoro mnutaHus bBII,
npeHa3HAuYeHHbIN Ui MpeoOpa3oBaHMs HampspkeHus nutaHus MuHyc 60B B Hampspkenus +5 B,
munyc 5B, +12B u munyc 12B.

Anmnapatypa HNKM-30-K oOecnieunBaer coBmectHo ¢ miaramu KHO oOmeH curnamamu
ynpasienuss U B3aumogencteuga (CYB). Ha mepenpatomieir cropone anmaparypel MKM-30-K CYB
npeoOpaszoBbIBatoTCs B ppoByro hopmy ¢ momomipio maT KHO (kaxmoMy CUTHaIy COOTBETCTBYET
OTpeeIEHHBIN KOJ) M BKJIIOYAIOTCS B TPYINIIOBON MHOTOKaHambHBIN moTok B KM16. Ha nmpuemnoit
ctopone anmapatypsl MKM-30-K mnpunHsTble CcUrHaJbl yOpaBi€HUs W B3aUMOJEHCTBUSA
pactipenensrotcs mexay miatamu KHO, rie npeoGpa3sytores, u nocrynatot yepe3 PCJI k aboHeHTam
ATC.



CrpykrypHas cxema anmnaparypbl MKM-30-K npuBenena Ha puc.4.1.

Bnok nHnukanuny

MuKpOKOHTponnep KommyTaTtop bpeivep =

=0

I

KHO

Bnok nutaHus

= I{udpoBoii moTOK cO CKOpOCTHIO Mepenayun 2048 kout/ c.

Puc.4.1. CtpykrypHas cxema annaparypsl MKM-30-K

4.2 ®opmupoBaHue rpymnmnoBoro cursana annaparypsl MKM-30-K.

AHanoroBple pedeBble cUTHaIBI OT aboHeHTOB moctynatoT Ha 123 KHO, rame naxoautcs
maddepenmmansaas cuctema (JC) mns kanana TY u anamoroBo-umdpoBoi mpeoOpas3oBaTenb, B
KadyecTBe KOTOPOTO HCIoJb3yeTcs omHokoprycHas BUC, Bkmouatomass B cebsi Koaep, ACKOAep U
npuémo-nepenaomuii - punbtp — Koduuexk. Koduaexum orpaHUYMBAIOT CUTHAI 1O  CHEKTpY,
JUCKPETU3UPYIOT 1O BPEMEHHU, KBAaHTYIOT MO YPOBHIO M KOAMPYIOT. TO €cTb HempepbIBHBIN
aHAJIOTOBBIM CHUTHAN KaXJOro TeleOHHOro KaHajga Mpeodpazyercs B IOCIEAOBATEIbHOCTh
aAMIUTUTYJHO-MOAYJUPOBAHHBIX UMITYJIbCOB (AVM-curuan ) ¢ 4acToToi cleJoBaHUsI paBHOM 4acTOTE
nuckperusanuu 8 kl'1. 3arem AVIM-curnan noaBepraercs HEIMHEWHOMY KBAaHTOBAaHUIO MO YPOBHIO,
ocymiecTBiasieMoMy 10 3akoHy "A-87,6/13" pexomenmamuu ITU-T G.711 u mnocnenyromemy
KOJIMPOBAaHUIO KBAaHTOBAHHBIX CHUTHAJIOB BochbMupaszpsaaHbiM kogoMm. Omaun TO3 KHO copepxur
obopynoBanue st TpéX kananoB TY ¢ curnanbabiMU KaHasiamu (CYB).

Crpykrypa BpemenHoro nukia annaparypsl MKM-30-K npusenena na puc.4.2.

Ceepxmukn anmapatypsl UKM-30-K wa 30 xanamoB TY co ckopocthio mepenaun 2048 kbut/c,
coctrout u3 16 nukios (¢ 0 mo 15). Kax st uuki conepxut 32 kananbHbix nHTEpBana (KHO0...KI31).
B nyneBom kanansHOM uHTepBaie (KMO0) kaxmoro BTOpOro mukia B pa3psAIHbIX HHTEpBaIaX CO
BTOPOT'0O TI0 BOCBMOM IE€peIaeTCsl CUTHAN LIUKJIOBOM cuHxpoHu3anuu "0011011".

B numknax, rae He mepenaeTcss CHrHajl UMKIOBOM CHHXPOHM3ALMU, BO BTOPOM Pa3psAHOM
uHTepBase nepenaercss 1", B Tperbem - curHan asapuum JC (aBapus —“1”, TpaHcimpyercs K
anmaparype MUKM-30-K npoTHBONOIOKHOTO KOHIIA JJUHUM CBSI3M M €CIU MO MPUEMY MOTYKOMILIEKT
pabortaer HOpManbHO, TO 3aroputcs cBeronuon «AMC» na nuneBoil manenun TO3a KHUKM), B
YeTBEpTOM — curHai aBapuu 10 > (aBapus - "0"), B pa3psaHbIX HUHTEpBajax C MIATOrO MO BOCHBMOM
nepenaercs "1".

B 16-om xkananeHoM wuHTepBasie (KM16) HyneBoro mnwkiaa mepenaeTcss CBEPXIIMKIOBBIA
CHHXPOCHTHAJI, peICTaBIAoNi coboit komOunamuro "0000" 1 3aHUMaIONIHIA pa3psIHbIE HHTEPBAJIBI
C MEPBOTO MO YETBEPTHIA. B mATOM, CEIbMOM M BOCBMOM pa3psiAHBIX MHTepBasax - "1". B mectom
pa3psaHOM uHTepBaie nepenaercsa curnan aBapuu CLIC (aBapus - "1").

B KHM16 Bcex oCTanbHBIX ITUKIOB CBEPXIMKIA B MEPBOM M BTOPOM DPa3psSAHBIX WHTEpBaIax
MIEpPEIAt0TCsl CUTHAJIBI YIIPABIEHUS U B3auMozelcTeus kaHasioB TH ¢ 1-ro no 15-i, B siTOM 1 1iectom
pa3psAIHOM WHTEpBaiax — MHGOpMAIMs CUTHAIBHBIX KaHaimoB 17..31 kanamoB TY. B uerBepTromM 1
BOCBMOM pa3psiIHbIX UHTEpBaax nepenarorces '1", a B TpeTbeM U ceapbmMoM nepenaercs 0"



Kananpueie untepBansl KM1..KM15 u KU17.. K131 coxepkar BocbMHpaspsiAHbIE KOJIOBBIE
koMOuHammu KM curnanoB 30 kananoB TYU. Takum oOpa3om, B OJHOM HHKJE mepemaeTcs 256
MOCBUIOK, YTO COOTBETCTBYET CKOpocTH rnepenaqn 2048 -kout/c.

[IpeoOpazoBanabie B 1HUPPOBYIO GOpPMY CHTHAIBI C BBIXOJOB TPHUALATH KO(MUIEKOB
OOBEAMHSIIOTCS TIOKaHAIBHO, TMIOJ YIPaBIEHHEM TEHEPaTOPHOrOo O0OpyIOBaHUS Tiepenadd, B
TPYIIIOBON TOTOK co ckopocThio mepegaun 2048 wbut/c. B TO3e KUKM k »stum kanamam
NO0aBIISIOTCS  KaHalbl CHHXPOHU3AIMM M CUTHaIM3auuu. Takum oOpazom  ¢opmupyercs
MHOTOKaHaJIbHBIA IU(PPOBOI CUTHAIL.

B KHUKM nonHOCTBIO C(HOPMUPOBAHHBIN OHITONSPHBII MHOTOKAHAJIBHBIM CUTHANT KOAUPYETCS
KOJIEPOM B MOJU(HUIIMPOBAHHBIN KBAa3UTPOWYHBIA JIMHEHHBIM CHUTHAT C HApYIICHHUEM YepeoBaHUs
noisipaoctu umnynbcoB HDB3 u uepe3 pazsem TO3a KMKM mnoctrymaer Ha BX07 00OpYIZOBaHUS
nunetHoro Ttpakta (OJIT). M3 OJIT curHan nocTtymaer Ha MOIYJdb BTOPUYHOM 3alIUTHl OT
nepeHanpsbkeHui 1 BbIcOkUX TOkoB (Moayns «TUHA») mociie yero curnan nogaércsi B IMHUIO.

[Ipuemnas wactp ammapatypel MKM-30-K copepxxutr perenepatop mudpoBOro curHaia,
NpUXoASEro u3 JuHuM. [Ipu 3TOM U3 NpUxXOAIIEro JMHEHHOro curHaia ¢ kogom YIIW wnm MYIIN
BBIJICTISIETCSl TaKTOBasi 4YacToTa, KoTopas mnogaérca Ha npuemHyto yactb KHMKM, a Takxe
OCYIIECTBIIsIeTCS MpeodpazoBanue Koaa curnana u3 HDB3 B OuHapHbIN cUTHAI.

[IppyeMHUK CHHXpOCHUTHAQJIa HAaxXOAWT B TPYNIOBOM CHUTHAJE€ PETYJSIPHO CIEIYIOLIYIO
KOMOWHAIIMIO CUHXPOCHTHAJIAa M  OCYIIECTBISET 3amyck ((hOopMHUpOBaHHE) T'e€HEPATOPHOTO
obopynoBanus npuema. KMKM ocymecTBiaseT BblAeneHHe WHQOpMAUU I JIEKOIUPYIOITUX
YCTPOMCTB KOUAEKa, sl CUTHAIBHBIX KaHAJIOB, HU3KOYACTOTHOHN 1U(POBON MHPOPMALIUH, a TaKXKe
uH(popMaluu 00 aBapUsX OT CTAHIIMK Ha IPOTUBOIOIOKHOM KOHIIE JINHUU CBSI3U.

Bce npoueccsl 00paboTku CUTHANOB BhINONHAeMbIX B anmaparype MKM-30-K ocymectBusitorcst
MOJ1 yIpaBJieHHEeM 000pyI0BaHUs CUHXpOHU3auu. OCHOBY FeHEepaTOPHOTO 000PYI0BaHUS
COCTaBIsIET OPMUPOBATENH TAKTHPYIOIIUX YaCTOT, BBIMOJTHEHHBIN HA CIICIIUAIBHON HHTETPATBHOM
Mukpocxeme MT9041B.

Pabora reneparopHoro o6opynoBanus nprueMa CHHXpOHU3UPOBaHa ¢ paboTOM mepeaaromei
yactu annapaTtypbl UKM-30-K npoTHBOMOI0KHON CTAHIIMK MO TAKTOBOW YaCTOTE, MO KOJIOBBIM
CJIOBaM, 1O LUKJIAM U 110 CBEPXIIUKIIAM.

CuHXpOHHU3AIHS TI0 TAKTOBON YacCTOTE 00ECIIEYMBAET PAaBEHCTBO CKOPOCTEH 00paOOTKH CUTHAJIOB
nepeaatonieit u npuemHoit cropon MKM-30-K. 3to nocturaercst myrem BbIACIICHNs CUTHAJIA TAKTOBOM
YaCTOTHI U3 MPUHATOTO UdpoBoro rpymnmnoBoro curaaina or UKM-30-K npoTuBomonoxHON CTaHIIUN U
3aImycKa BbIIEJICHHBIM TaKTOBBIM CUTHAJIOM T€HEPATOPHOTO 000OPYIOBAHHUS IIpHEMa.

CuHXpOHU3aLKA 0 KOJOBBIM TPYIINaM HeoOXoAauMa AJis MPaBUILHOTO AEKOIMPOBAHUS KOJOBBIX
CJIOB, OTHOCSIIIIUXCSL K JAHHOMY KOHKpeTHOMY KaHany. CHHXpOHHU3AIUs 10 IUKIaM HeoOXoauma JJist
MPaBWJIBHOTO pachpeneneHuss WHGOpMalud MHOTOKaHAJIBHOTO CHUTHAJAa MO Tele(OHHBIM KaHajaM.
CHUHXpOHU3alUsA TIO0 CBEPXIMKIY OOECIeurMBaeT MPABHILHOCTh IMPUEMA CUTHAJIIOB YIPABICHHUS H
B3aMMOJICHCTBHS OT MPOTUBOIOJIOKHOM CTaHIIMHU, PACTIPEECTICHUS UX MEKIY Tele(OHHBIMU KaHaIaMH
u nepenady ux Ha ATC.

CunxpoHM3anus 1Mo KoaoBbiM rpynmnam B anmnapatype MKM-30-K nomyuaercs aBTomMaTudecku
NpU JOCTUKEHUU CUHXPOHU3MA I10 LIUKJIaM, KOTOpasi OCYIIECTBIISIETCS] TPUEMHUKOM CUHXPOCUTHAJIOB.
[IppeMHUK CHHXPOCHTHAJIOB pPAacHO3HAaET B IPUHATOM MHOIOKAaHAJIbHOM CHUTHAJ€ LUKIOBOM U
CBEPXIIMKIJIOBOM CHHXPOCHUTHAJIBl M YCTAHABIMBACT JEIUTEIM YacTOThl MpUEMa B OIpPEACIICHHOE
¢dazoBoe COCTOSHHE B COOTBETCTBUU C NPUHHMAEeMbIM CHUTHAJIOM, oOOecrneunBas TEM CaMbIM
NpaBUIBHOE pacrpeenenne npuHsaToil napopmarmu no kananam TU KHO cucremsl nepegayu.

[Ipu nponaganuy WK OTKIIOUYEHUH BCEX CUTHAJIOB cuHXpoHu3aunu KM nepexonurt B pexxum
CBOOOJHBIX KOJICOAHUN C 3alTOMHHAHUEM TTOCIIEAHETO 3HAUEHUS YaCTOThl CHHXPOHU3AIINH.

Cuctema UKM-30-K xommnekryercs HPIT paboTaromumu ¢ TMHEHHBIMUA CUTHAIAMH CO CKOPOCTSIMHU:
- 2048/1024 xbut/c kon HDB3/AMI
- 1024 xkbut/c xom OMC («MIBA»)
- Perenepatopst SHDSL koxg TC-PAM 16



(1 uru () eaord orogoroN ersdeed roawnd — g

erreHey oJogoddulr ogo1rd 00900d — NI
BI'BHEX OJOHHO(OLAL 00IrD 909010N — M I,
regdolHU HI9EOINEL — 1],

regdolHU MIGHIIRHEN — 1)

M-0€-\DIU 1dAredenne erxun oloHHowadd edA1MAdL) 7' "oud

UITHIOROH INHIT — YT .
HI9HIQR DU — R oH 88Y
_I___I_ b b 2 2 b A 2 X
ML mtL wntL ”mL wnL ”niL wnL Wl
—J._I_ b b 0 3 b 0 0 X
8d |4d (9d [Sd |¥d [€d |ed |}d 8d |/d |9d |[Sd |¥d [€d |ed |[}d
Lg AL
A b1l A b1l M
teloc|ec| 8C| Lc|oT|sc | ve|ecT|Ic|{oc]| 6l 8L |LI[O9L|SI|vI|CI|TI|TII|Ol]| 6 8 L 9 Y 14 € [4 1 0
VIA | | A | | V| I | A | AT | WA | AT | WO | AL [ I | I | WAL | WL | WL | A | L[ I | A | I | W | I | AL | WL | I | I | I | DT | I
MNGCTT
_ hIT _ HIT _ hIT HIT

10



5. YVCTPOMCTBO U PABOTA COCTABHBIX YACTEM AIIITAPATYPBI UKM-30-K

5.1. T93 KUKM

5.1.1. HazHauenue, TEXHUYECKUE JaHHEBIE

T3 KMKM npennaznaueH ais npuema/ nepeiayu U npeodpa3zoBaHus rpynnoBoro curnaia 2048
KOUT/c, oOecreynBaeT CHHXPOHHYIO pabOTy BCEX YCTPOMCTB ammaparypbl, CHUHXPOHH3ALUIO U
curnanuzanuio. KNKM obecrieunBaeT BblieNIeHUE U3 MOTOKA TAKTOBOW YacTOTHI, MPUEM U 00paboTKyY
IIUKJIOBOTO, CBEPXIMKJIOBOIO CHHXPOCUTHAJIOB WU CIYKEOHBIX CUTHAJOB. Takke OCYIIECTBISET
dbopmupoBanue rpynmnoBoro noroka 2048 k6ut/c, B kBazutpoununom koae HDB3 ¢ BBeaeHuem B Hero
CUTHAJIOB IIMKJIOBOTO M CBEPXLMUKJIOBOIO CHHXPOHH3MA M CUTHAJIOB YIPABJICHHUS U B3aUMOJCUCTBUS
(CYB). B KMIKMe ocymectBisieTcss (OpMUPOBAaHHE CUTHAJIOB YIpaBieHUsS pabOTON KOJIEKOB Ha
WHANBUAYAIBHBIX Tutatax. OOecrieumBaeTcsl pacrnpeielieHue Ha mpueMe HH(OpMaluu CHUTHAIOB
yIpaBiICHUS U B3aUMOJCHCTBUS MEXAY HHAWBHUIYaTbHBIMHM IUIaTaMU, a Takke (OpMUpOBaHUE Ha
nepenaye noroka 64 kout/c, nepegasaemoro B KM 16 rpynmosoro curxana.

B 3aBucumoctn ot koHpurypammm cuctembl, KMKM obecneuynBaeT mnpueM wWid Tmepenady
CUTHaJIa XpoHUpYyrouie TakroBoi yacTtoTsl 2048 xI'1, mpuuem npu nepenade CUrHajd MOXKET MUMETh
gacToTy cobctBeHHOTO TeHeparopa (2048 kI'm [TEP.), wactory mpunsitoro currana (2048 kI'm I1P.).

5.1.2. Ctpykrypnas cxema TO3a KUKM

Crpykrypaas cxema TO3a KMKM npencrasnena Ha puc.5.1.

T3 KUKM conepxurt ciemyronme ¢ yHKIMOHATBHBIC Y3IIbI:

- MHKpOcXeMa IeHTpasibHOro mporeccopa (PIC17C44);

- KoMMyTaTop notokoB 2048k6ut/c (MT8985AP);

- 03Y;

- sHeproHe3aBucuMas namsts Flash (AT49F8992);

- bpeitmep (epeaaTunk, NPUEMHUK U BBIJCIUTENb TAKTOBOW YaCTOTHI);

- y3en onpoca KHO;

- y3en popMHUpOBaHUS U pacipeesieHrs UMITyIbcoB BeiOopku KU;

- 3aJar0LIHI TEHEPATOP;

- CHUHTE3aTOp 4aCTOT;

- JIeIUTENb YaCTOTHI;

- YCTPOMCTBO KOHTPOJIA U UHANKALIMU aBAPUITHON CUTHATIU3ALUY.

Opeiimep — mnpexacraBisier coboit mnepenporpammupyemyio CBUC, Ha koTOopoil B OIHOM
KpucTauie coOpaHO YCTPOHCTBO, (opmupyromee Ha CBOEM JIMHEHHOM BBIXOJE IOJHOIICHHBIN
IpyNIIOBON MOTOK U MPOU3BOAsAIIEe 00paTHOE IpeoOpa3oBaHue MOTOKA Ha pUEME.

®dpeiimep BBITTOTHSAET Cieaytonue ¢ yHKIAN:

Ilo nepedaue:

1) ®opmupoBanue rpynmnoBoro moroka 2048 kOuT/c, COrmacHo TpeOOBAHUAM PEKOMEHIAIINMHT
ITU-T G.704, G.703:

- dbopMupoBaHUEe U BBOJ LIUKIOBOTO CHHXPOCUTHAA;

- BBOJ MH(OpPMAIINH, TOCTYIHUBIICH OT HHINBUYaTbHBIX TPeoOpa3oBaTeiei;

- BBoJ curHaia "M3Bemenue" B KO «P3»;

- BBOJI curHana "Ms3semenue" B KN16;

- BBOJ 1T (ppoBoit mHGopmarmu B KMO nukin HeueTHBIH, pa3psbl 4-8;

- BBOJI ITpoBoii nHpopmanuu B KNO pazpsa 1 (CRC4) (ITU-T G.704).

2) ®opmupoBanre K16 rpymnmoBoro moToka U BBOJ CBEPXIIMKIOBOTO CHHXPOCHTHAJIA;

3) IIpeobpazoBanue aABondHOro nMoToka 2048 x6ut/c B ko HDB3 st popmupoBanus cTeika
2048 x6ut/c mo ITU-T G.703.

Lo npuemy:
1) Ilpuem undopmaruu, nexkoauposanue u3 koga HDB3 u npeoOpa3oBanue ee B TOTOK

2048 xourt/c (pexomenmanus ITU-T G.703).
2) Beigenenue u3 rpynmnosoro notoka (ITU-T G.704 u G.735) HUKIOBOTO U CBEPXIMKIOBOIO
CHUHXPOCUTHAJIOB.
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3) ®opmuposanue nHaukauu o6 aBapusax (ITU-T G.732) B cienyronux ciryqasx:

- BBIXOJ] U3 LIMKJIOBOTO CUHXPOHU3MA;

- BBIXOJ U3 CBEPXIIMKIOBOTO CHHXPOHH3MA;

- HOBBIIIIEHHBIN KO3 (HUIIEHT OLIHOOK;

- npuem curdana «M3semenue» no KMO ;

- npueM curtana «3semenue» no KMN16;

- npuem curtana «ANC»;

- npuem curtana «<AUC» mo KU 16.

B mnpomnecce paboTel ¢peiimep clIeIUT 3a COCTOSHUEM KauyecTBa MPUHMMAEMOI'0 CUTHalla U
BBIIAET 3Ty MH(pOpMAIMIO JUIs aHanu3a B LeHTpanbHblid mpomeccop (LIIT). Ha ocHoBe mpHHATHIX
nanabix LI ympaBnsieTr yCTpOoMCTBOM KOHTPOJISI M MHIMKAIUM aBAPUMHOW CUTHAJIM3ALNHM, CUTHAIIBI
KOTOpOro BbIaloTcs Ha jmneBylo manens 1203a KWMKM, na 6nok wamukammu (BW) m B kaHan
CUHXPOHM3AIMK Ul NepeJayd CUTHaja aBapuu Ha CTAHIIMIO, PACIIONOKEHHYI0 Ha JPYroM KOHIIE
JIMHUU CBSI3U.

CuHXpoHHM3alMsl BCEX IMPOIECCOB 00pabOTKM HH(OpPMAIUA OCYIIECTBIISIETCS OT CHUTHAJIOB,
(dopMHpYEeMBIX CHHTE3aTOpPOM 4YacToT. PaboTa cuHTe3aTopa 4YacTOT TAKTHUPYETCs OT CHTrHala,
BbIpabaTeiBaeMoro 3anarmmmmM reaeparopom (317) gacroroit 20 MI'1. Jlenutens 4acTOTh MPOU3BOIUT
nenenue yactotel 31" momonam aiis padotst LI ¢ TakToBoit wacToroit 10 MI'm.

®dopmuposanue rpynmnoBoro nmotoka B KMKMe ocymiecTBisercs caeayrommM o0pa3om:

1) mudpossie curnansl, popmupyemsie Kopumskamu TO308 KHO, cunteiBaroTcs B odepéaHocTH,
3aJaBacMOM CUrHaJIaMH y3J71a pOpMUPOBaHUS U paclpeaeeHUs] UMITyIbcoB BeiOOpku KU;

2) nanee xaxasli KM nmoctynaroniuii Ha BX0J KOMMYTAaToOpa MPOKIIIOYAETCS, B COOTBETCTBHHU C
3aJIaHHBIM aITOpuTMOM KoMMyTannu B KM cooTBeTCcTBYIOMIEH HCXOAIIEH JIMHUU KOMMYTAaTOpa;

3) ¢ BbIXOa KOMMYyTaropa WH(OPMALMOHHBIA IOTOK MOCTyMaer Ha BXox (peiimepa, rne
ocymiecTBisieTcss (GopMupoBanue auHeHHOro curHana B koge HDB3 mis acuaxponHOTO crocoOa
neperavH.

Ha npuéme, ocymectBisieTcss oOpaTHoe MpeoOpa3oBaHME W MOKaHAJIBHOE paclpeeseHne
rpynnosoro curtana mexay TO3amu KHO.

Jlis cuHXpoHM3auu paboOThl CHHTE3aTOpa YacTOT C MPUHUMAaeMbIM CHTHAJoM B (peiimepe
OCYILIECTBJISIETCS BblAEIEHUE TakTOBOW vacToTel 2048 k[l M3 HpHUHATOrO cuUrHajga Ipu MOMOILU
BBIJIEIN TEJISl TAKTOBOW YaCTOTHI.

Jns nonyuenus unpopmanuu uz TO3oB KHO wucnomesyercst yszen ompoca KHO. Ompoc
OCYIIECTBIISIETCS MMYTEM BBIJAYM IO IIUHE agpeca HoOMepa BXOJa, KOTOPBIA ONMpaIluBaeTCs U CUTHalla
BBIOOPKH MYJIBTUILUIEKCOpPA OMpPOCca. BBIXOJBI MYJNbTUIUIEKCOPOB MOJKIIOYEHBI Ha BXOJbl PETUCTPOB
onpoca KHO T23a KUKM.

[Ipuém/ mnepenmavya rpynmnoBoro LUGPOBOTO CHUTHAJA OCYIIECTBIAETCS 4Yepe3 JIMHEHHbIe
tpanchopmatopsl T1 u T2, BomHOBOE COMPOTUBIICHHE KOTOPBIX HaXoauTes B npeaenax 120 Om

Ha nuueyto manens KMKM BbIBenieHBI clieyIonue CBETOANOIbI, HHANIIUPYIOIINE aBAPUUHYIO
CUTHAJIN3aLUIO:

- «CHHX.» - THIUIUPYET MpoTagaHue JI000ro 3 CHHXPOCUTHANIOB,;

- «CHC» - aBapus CBEpXIIMKIOBOW CUHXPOHHU3ALINH;

- «AUNC» - aBapus CTaHIIMM HA IPOTUBOIOJIOKHOM KOHIIE JTUHUU CBA3H;

- «C» - aBapusi HUKIOBOW CHHXPOHU3AIINH;

- «bur.» - HapyIlIeHue MOJIIPHOCTH OHTA;

- «bur.» - buroBas omunodKa.

B TO3e KMKM ncnonb3yrores CleayroIne SKCITyaTalliOHHbBIE [IEPEMBIUKHU:

S2 — nepeBoaut moaykomiiekT annaparypbi UKM-30-K B ''Begomblii'' pe:xum paGoThbl.
Eciu q:xaMnep He YCTAHOBJIEH - pesKUM padoThl ''Bexyumii'';

S3, S4 — ycranaBnuBaroTcs npu paboTe Ha HArpy3Ky JuHUHU 75 OwM;

S5 — npu conportusneHuu TMHUN 120 OM 3aMKHYTH KOHTaKThI 1 ¥ 2, IpU CONPOTUBIEHUH JIMHUN
75 OM 3aMKHYTbh KOHTAKTHI 2 1 3. S7 — He ycTaHaBIUBAETCA

S8- onmpenenser pexxum padoTsl mporpamMmMmel KUKM no 6i1oxuposke CYB1,CYB2

npu Hammuuu  Ommbok B motoke El

S9, S10 — unBepcus CYBI1, CYB2. S11 - 6nokupoka CRC-4, S12 — ynpaBneHue 6J10KHPOBKOM

Kodunexor TO3o8 CJIJ] npu curnanmmuzanuu 26001 1.
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5.2. T93 BIlI
5.2.1. Haznauenue
T323 BII npeana3znaueH 1is mpeoOpa3oBaHus HANPSHKCHUS IEPBUYHOTO HCTOYHHMKA ITOCTOSTHHOTO TOKA
60 B (48 B) B cTabnin3upoBaHHbIE TOCTOSIHHBIE HanpsbkeHus +5 B, +12 B, munyc 5 B u munyc 12 B.
5.2.2. Texuuueckue NaHHLIE
Bxonnoe nanpspxkenne ot 48 1o 72 B.
HomuHanbHbIE BBIXOAHBIC HATIPSKEHUS:
- o Beixoxay 1 - (5,0 £0,25) B;
- o BeIxoxay 2 - (5,0 £0,25) B;
- o Beixoay 3 - (12,0 £0,6) B;
- o Beixoxay 4 - munyc (12,0 £ 0,6) B;
- 1o Beixoxay S - munyc (5,0 +0,25) B.
JlonyCTUMBIN TOK Harpy3KHu:
- o Beixoxay 1 - 1o 2,0 A;
- 1o BeIxoAy 2 - 1o 2,0 A;
- 1o Beixoxay 3 - 10 0,8 A;
- 1o BeixoAy 4 - 1o 0,8 A;
- o Beixoay S - 10 0,6 A.
N3menenre BBIXOIHBIX HAMPSHKEHUN TTPU M3MEHEHHH BXOTHOTO HANPSHKCHHS, TOKA HATPY3KH U
temnepatypsl oT 0 1o 70 °C — ne Gonee + 1 %.
JIBoitHO# pa3max Imynbcaliuy Ha Bbixojax - He 0omnee 150 mB B nuamazone yactot ot 20 'ty 1o 20
MI'.

5.3. T93 CJIJ

5.3.1. Ha3naueHue.

TO3s1 CJIJI mpeanaznadensl g cornacoBanusi komiuiektoB PCJIO, PCJI-BY, ATC c
annapatypoii MKM 30-K mpu opraHuzanuy JBYCTOPOHHUX MEKCTaHIIMOHHBIX COEIMHUTENBHBIX
JIMHUU.

CJIA-1 noanep>xuBaeT B3aMMOJEHCTBUE CO CTAHIIMOHHBIMU KOMIUIEKTamMHu 110 nipoTokoiny 1BCK,
CJI1-2 nogaepkuBaeT B3aMMOACHCTBUE CO CTAHLIMOHHBIMU KOMIUIEKTaMu 110 nipoTokony 1BCK,
2BCK, a Takxe 1o 0JJHO-4aCTOTHOW BHYTpUKaHAJIbHON CUTHAJIN3ALUH.

T3 comepKuT ycTpoicTBa, 00eCIeunBarOIINE padoOTy TPEX COSAUHUTEIBHBIX JTUHUHN, KaXxaas
13 KOTOPBIX MOXKET UMETh OJIMH WJIU JIBa CUTHAJIbHBIX KaHaJa.

Texunueckue nannbie TO3a CJI/ npuBenens! B 11.5.3.5.

5.3.2. CtpykrypHas cxema TO3a

Crpykrypnas cxema TO3a npuBeneHa Ha puc.5.3.1, 1 CONEPKUT CIIEYIOIIHE Y3IIbL:

- npueMHHUK curHaioB CYB ;

- YIIPaBJISIOIIET0 MUKPOKOHTPOJLIEPA;

- Berxonuoro kirouya CYB;

- kodueka;

- tpancdopmaropsl T1 u T2;

-nucucremsr JIC;

-y3en cBsizu ¢ KUKM.

5.3.3. Ilepenaua u npuem curnanoB CYB nmpoucxonut cnemyrommm oopazom. Curnan "Kopmyc"
noctyrmaer oT ATC Ha BXOJ OZHOTO W3 MPHUEMHUKOB CHUTHAJIOB, TJ€ INMpeoOpazyercs B CHUTHAI C
JIOTUYECKUMHU YPOBHSIMHU, KOTOPBIM MOCTYMaeT Ha BXOJ MHUKPOKOHTpoJiepa. MUKpPOKOHTpOJUIEp
ONpeAeIsIeT IIUTEIbHOCTh CUTHANA, HOpMUpyeT ero u nepenaet B T3 KUKM, rue B onpeneneHHbIi
MOMEHT BpPEMEHHU, COOTBETCTBYIOIIUNM KaHaibHOMY uHTepBany K16, oH BcraBisercs B rpyImnoBOn
MHOTOKaHaJIbHBINA CUTHAI JAHHBIX JAJISl IEpejaud B TPAKT.

ITpuem curnanoB CYB ocymectBisiercss uepe3 kopuaek MT8965 mocpenctBom 2-x
MerabutHoro moroka mnoctymaromero u3 1203a KMKM. B MoMeHTHI BpeMeHH, OIpeaeiseMbie
curHamamu FiO-Fil5 u CA kaxnprii kanan npuauMaeT cBoii CYB, KoTOpbIii Yepe3 TpaH3UCTOPHBIE
kitoun nocrynaer Ha PCJI ATC.
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5.3.4. Jlna nepeBona siueriku CJIA-2 B pexuM paboOThl ¢ OJHOYACTOTHON CHUTHAIM3AIMEH
HEOOXOaNMO:

-BBIIIOJIHUTH PEKOMEH/IAIIUH COTIACHO MPUHLIUIHAIBLHON JIEKTPUIECKON CXEMBI

-BBIOpPATh HEOOXOAUMBII PEKUM UYETHIPEXTTPOBOAHOTO OKOHYAHHS COTTIACHO TalIuIe

T1
a4 K
b Oudbcucrtema % Kodbmnagek CYyB
- 1 4
Bx CK1
— [puemHunk CK
— ] CYB
Bx CK2
Bbix CK1 . Y3en CYB
— 1 BbixogHon MwukpokoHTponnep CcBSA3U
— «kmoy CYB c
Brix CK2 KMKM
Puc. 5.3.1

5.3.5. qudcucrema npeacrapisieT coO0H Pe3UCTUBHBIA MOCT B TUATOHAIIA KOTOPOTO

BKJIIOUEHBI OOMOTKU MPUEMHOIO U MEpefaroliero TpaHCcPOopMaTOpPOB ¢ aKTUBHBIMU Y/UIMHUTEIISIMHU.
Ilpu 4-x nposooHom asmomamuyeckom mpausume ougcucmema modxcem ObiMb ABMOMAMUYECKU
OMKIIOYEHA, NPU IMOM YPOBHU HA 8X00€ U 8blxode KaHnana munyc 3,5 0b (no mpebosanuro 3axazuuxa).

W3MeHeHne cTaHIapTHRIX YPOBHEH paOOThI SYEHKH OPraHM30BaHO HA AKTUBHBIX YCHIIUTEISAX U
OCYLIECTBIIAETCS IIPU ITOMOLLIHU JHKaMIIEPOB.

[IpenycMoTpeHa BO3MOKHOCTh M3MEHEHUsI CTAaHAAPTHBIX YpPOBHEW - mepemaun 10 +7 1b u
npuéma 10 —7 1b ¢ marom 1 b npu mOMOIM BCTPOCHHBIX MPOTrPAMMHUPYEMBIX aKTUBHBIX (PUIBTPOB B
koumkax. [Iponenypa ympasieHust kopumadkamu onrcaHa B 11.5.7.

C BbIX0J1a TU(CUCTEMBI CUTHAJI, YCHIIEHHBIN 10 TpeOyeMOoro ypoBHsl, HoJaeTcs Ha KoQuek.
B TO3ax CJI/] ucnonb3yroTcs CIeAyoIue 3KCIUTyaTallHOHHbIE IEPEMBIUKU:
Ha3zna4yenue p:xammnepos TI3os CJI/

CJia-1 | CJIa-2 OO1mme Ha Bce KaHAJIbI HA IJIaTe:
S2 S1 ynpasiseT noispHoctsio CYB mpoBona D1 npu HOpManbHO# paboTe He yeT
S3 S2 VYmpasnser nonspHocteio CYB npoona C1 npu HopManbHON paboTe He yCT.
S3 VYupasnser nossipaocteio CYB nposoaa D2 nipu HopMansHO# paboTe He YCT.
S4 VYmpasnser nonspHocteio CYB npoona C2 npu HopManbHON paboTe He yCT.
S5 biokupoBka Beiaun curtana 2600 ' (CHAT — curHai He BhIIAETCA);
S1 brokupoBka pexxumMa «TpaH3uT» MPH HOPMAJIBLHOM paboTe HE YCT.
CJIA-1 CJI-2 IloxaHnanbHbIE:
1,2,3 S1,52 | 1,2,3 S1,54 Koppektuposka AUX, npu 2-X 1ip. HE YCT; NPH 4-X mp. yCT.
1,2,3 S8 VYcTaHOBIIEH — HOPMHPOBKA UMITYJILCOB HOMEPOHA00pa BBIK.I.

VYcranoBneHn — pabota ¢ anmaparypou «Mckpa» (Ilpu yacTtoTHOM
1,2,3 S8
curtaymzanuu 26001 ).

1,2,3 S10 1,2,3 S7 YcranosneH — pabota nmo M.I'. mpotokoy

b2 12,3 He ycranasnuBaroTcs
$3,54,59 9,511 y
1.2.3 510 YcraHoBieH B MOJI0kKEHUE 1-2 MpH 4aCTOTHOM CUTHAIM3ALMU

VYcranoieH B nojioxkeHue 2-3 npu curHanuzanuu no BCK
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[Tonoxxenue mokaHanbHbIX Dxamiepos (1,2,3)
PexuM VYposuu kanaina TH
paboTs CJIJI-1 CJIJI-2 CJII-1 CJIJI-2
S11,S12 S2,S3 S13,S14 S5,S6 [Tpm.,nb [Ipa., nb
2-X TIp. OK. 1-2 1-2 1-2 1-2 -7 0
4-X mp. OK. 2-3 2-3 -13 +4.3
4-x Tp. OK. 2-3 4-5 2-3 4-5 +4.3 -13
CTpyKTypHasi cxeMa pa3roBOPHOro TPakra
2
% Ad
f
VT1 AKTHEHEIN A3
4 + m YATMHMTENE
I KODIAOER

A2

AKTHEHEIA

K | vT2
YANWHWTENR [
L Uy
b T

Puc.5.3.2

Ha puc. 5.3.2. mpencraBieHa cxema pa3roBOpHOro TpakTa. Kak BHUAHO H3 CXeMbl, NpuU
OpraHM3allK YeTHIPEXITPOBOJAHOIO pexuMa MOCTOBas AuddepeHnnanpHas cucrema npeodpasyercs B
cxemy ' 0Opa3HOro yATUHUTEINS.

5.3.6. IlepexoagHoe 3aryxaHue AUGCUCTEMBl MEXKy TpaKTaMH TEpeladyd W IMpHeMa B T0JIOCE
gactoT 300...3400 I'n — He meHee 28 nb mpu Harpyske co CTOpOHBI JTUHUM U OajaHce Ha aKTUBHBIC
conpotusnenus 600 Om.

5.3.7. Bxonnoe comportusienue asyxmpoogHoro KHO B monoce uacror 300..3400 I'g
cocrapisier 600 Om npu ko3 durmente orpaxkenus e 6osee 10%.

5.3.8. B T93e CJIJ] pacnonoxkeHo tpu kopuaeka MT8965 Bmecte ¢ mporpaMMHpyeMbIMU
YVUIMHATEIAMHA 1711 Tpex TenedoHHbix KaHaimoB. [lomubrii kommiekt MKM-30-K mna 30 kananos
COCTOUT M3 JIECATH TaKUX STUEEK.

5.3.9. IlpunuunuanbHas osnekrpudeckas cxema 193 CJIJI mnpencraBieHa Ha cxeme
JIEKTPUYECKON IIPUHIIUITNAIBHOMN.

[Tpuemuo-niepenatomee obopynoBanue CJIJI oOecreuynBaeT BBITOJHCHUE H3JI0KCHHBIX B

tabmuie 5.3.1 TpeboBaHMIi K aMIUTUTYAHO-YACTOTHON XapaKTePUCTUKE TeIe(POHHBIX KaHAJIOB.
Tabmuma 5.3.1

Yacrora, 'y 300...2400 2400...3000 3000...3400
ilflfci:jfelﬁﬁoo;ﬁggﬁa 4acToTe Or+0,5 ot +0,5 ot +0,5
800 I'i, 16 70 - 0,5 1o - 0,7 n0 — 1,4

3aTyxaHHe OTPaXEHUs] BXOJHOIO M BBIXOJHOTO CONpPOTUBIEHUH Mo oTHoumeHuio k 600 Om
coctaBisieT He MeHee 20 1b.

BHaemnonocHbsie momMexu, HauuHAs ¢ 4acTOThl 4,6 KI'1|, TOMABISAIOTCS MepenaiuM (GHIbTpoM
HY ne menee yem Ha 25 ab. Ilpu nepenade mo kaHaixy CUTHAJIOB ¢ yactoTamMu a0 3,4 k[ mpoaykTsl
aAMIUTATYIHO-UMITYJIbCHOH MOIYJSIIIMA B OOKOBBIX TOJIOCAX, COMPOBOXKAAIINX YacToTy 8 KI'11 u ee
rapMOHHUKH, MosaBiisroTcst hpunbTpoM HY Takke He meHee yem Ha 25 nb.
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5.4 Ilnatel npsasMbix a0oHeHTOB [TAJI u ITAC

5.4.1 Ha3zHauenue.

ITnate! npsAMoro aboOHEHTa MpeHA3HAYECHBI JUIs COTVIACOBAHUS allapaTypbl YINIOTHEHUS C
abonenrtckoit muauelt (wiara ITAJI) u o6opynoBanuem ATC (mnara ITAC). ITpu noMomny TaHHBIX
1aT Bo3MokHO noaxitoyeHne K ATC kak 0ObIYHBIX TeJIEPOHHBIX alNapaToB TaK M TAKCO(POHOB.

5.4.2 Texuuueckue JaHHEIE.

KonudecTBo a00OHEHTCKUX JTHHUMA, TOIKIIOUYAEMBIX K KaX/I0H Tuiare - 3.

KonndecTBO CHTHAIBHBIX KaHATIOB, UCIIOIB3YEMBIX JIJISl KaXKI0M a0OHEHTCKOW JTUHUH - 1.

Pa6ora mnart [TAJI u ITAC npenycMoTpeHa B ABYXIPOBOJHOM PEXUME.

Tox mwuranus MuKpodoHa aboHeHTCKoro TtenedonHoro ammapata - 20...25 mA mnpu
conpoTuBiieHuu aboHeHTckoi nuHMH He Oonee 1300 OM BKItOUasi COMPOTHBIICHUE TeNe(OHHOTO
anmapata. OnpeereHue COCTOSIHUSI ONYIIEHHOW TPYyOKH TIPpH CONPOTUBEHUH Tuielida He MmeHee SkOM

HampspkeHre BBI3BIBHOTO CHTHaNa, NEPeIaBacMOro B CTOPOHY a0OHEHTCKOTO TeleOHHOTO
anmapara - He MmeHee 90B, yacToTa BbI3BIBHOTO cUTHaIA - 25...31 ['.

5.4.3 ®yunknuonanbubie cxemsl maaT [TAJ u TTAC.

Oynaknuonanbubie cxembl Twiat [IAJI m IIAC npuBemenst Ha puc.5.4.1 u puc.5.4.2

COOTBETCTBEHHO.

OyHKIMOHAIbHBIE CXEMBI U ONKCAaHUE pabOTHI TUIAT AAHbI 71 OJHOrO KaHaja, T. K. CXeMHbIE
peuieHus JUisi BTOPOTO U TPEThEro KaHaIOB aHAJIOTUYHBL.

Pa6ora mmar ITAJI u IIAC -12 paccmaTpuBaeTcs COBMECTHO M Jajiee B ONHCAHUU
paccMaTpuBaeTCs JIBa peXKUMa: 3aHATHE CO CTOPOHBI A0OHEHTA U 3aHSATHE CO CTOPOHBI CTAHITUH.

R
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U -60B R
FV m R1 i -
a t° K1.1 —_—
Fv —
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L1}
Fv Y *\3 R
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K1 +5B R R
BXOf
= R3 vor | 78 =2 | R
N —
A1 L
yrP A2
CYB1 np CYB1 nep

Puc.5.4.1. ®ynknuonanbHas cxema miatsl [TAJI

5.4.3.1 3ansTHE CO CTOPOHBI A0OOHEHTA.

Korna aGoneHT cHEUMaeT TpyOKy, MUKPO(OH aOOHEHTCKOIo TeJae(OHHOro ammapara mojy4Jaer
nutanue oT twiatel [TAJI mo memm - 60B, R1, o6moTka mpoccenst L1, koHTakThl pene K1, mpoBojg
aOOHEHTCKOH JIMHUH, BTOPOI MPoBOJ] aDOHEHTCKOW TUHMH, 00MoTKa poccens L1, pesucropsr R2, R3
kopryc. Tok muTaHus oOecrieuuBaeTCs MCTOYHMKOM HampspkeHuss 60B ¢ 3a3eMIIEHHBIM ILTIOCOM,
KoTOpoe ynpasisieT pororokoMm onTpoHa VOI1 u ¢ Harpy3ku pesucropa R4 cuumaercs curnan (CYBI1
nep.) KOTOPBIN ajiee MOCTYIAeT B TPYINNOBYIO YacTh sueiiku KMKM.
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Puc.5.4.2. ®yukunonanbHas cxema miarsl [TAC

[Ipoiins yepes anmnapaTypy yIULIOTHEHUS, HA TPOTUBOIIOJIOKHON CTAHIIMU ATOT CUTHAJ 10 IIUHE
CVYBI1 np. nocrynaer Ha BxoJ cxemsl ynpasieHuss Al miarsl [TAC. Ha Bxoge cxemsl ynpaBiieHUs
TOSIBIISICTCS HU3KUM JIOTUYECKUN YPOBEHb U COOTBETCTBEHHO CcpadaThIBaeT TBepaoTelbHOE pere VO2
u anekrpomarautHoe pene K1. Pene VO2 cpabarbiBaer u nmunust B ctopoHy ATC Harpyxkaercs Ha
npoccenb L1. OqHoBpeMEHHO K JIMHUM BMECTO HArpy304HoOro pesucropa R4 moakirouaercs udepes
tpancpopmartopuyto audeuctemy TV1 u TV2 ueThlpexnpoBOAHBIE BXOA M BBIXOJ KaHaia
anmnaparypsl YIJIOTHEHHUS.

Hust mpubopoB ATC 3T0 cozmaer MMHTALUIO 3aMblKaHus nutelida aboHenTckoi ymuuu. [lo
ka"ay TY maer curHan “oTBET cTaHIUM . DTOT CHUTHAJ yepe3 TpaHchopmatopHyro nudcucremy TV 1
n TV2 mnarel [IAC nocrynaer B annaparypy ymiaotHeHus (TO3 KMKM) u Ha mpoTuBOMNOI0KHON
craHiuu 4yepe3 tpanchopmaropuyto audeucremy TV1 u TV2 mnater [TAJI nogaercs B aboHEHTCKUi
tenedoHHbIN ammapart. [oyduB curHan “oTBeT CTAaHIUK, abOHEHT HabUpaeT TpeOyeMblil HOMEp.

[Tpu HaGope HOMEpa, IpepbIBaHNEe A0OOHEHTCKOTO IUIei(a TpaHCIUPYETCs B YIPABICHUE Pelie
VO2 mnarel [TIAC u ero koHTakTamu mpepsiBaeTcs “nuieiid” B cropony mpubopoB ATC. Ecmu
BbI3bIBa€MbIi aOOHEHT CBOOOJEH WJIM 3aHST, B CTOPOHY BBI3BIBAIOIIEro aboHeHTa mo kaHamy TY
MOUAET COOTBETCTBYIOUIMM curHaia. [lomyuuB curHan «3aHsaTo» (WiIM 3aKOHYUMB Paszroop)
BBI3bIBAIONINI a0OHEHT KJIa/IeT TPYOKY U COETMHEHHUE PACChINaeTCsl.

5.4.3.2 3aHsTHE CO CTOPOHBI CTAHIUH.

[Ipyu moctymieHnn BbI30Ba €O CTOpPOHBI cTaHnuu Ha maty [IAC nmocrynaer MHayKTOpHBIN
BbI30B. B mpueMHuke uHaykropHoro BbizoBa (konaeHcarop Cl, C2 pesuctopsl R1, R2, R3 ontpon
VOI1, guonet VD1, VD2) TOoK MHIyKTOPHOTO BBI30OBa mpeodOpasyercs B ¢ortoTrok ontpoHa VOI,
BhIIpAMIIieTCs 1uoaoM VD2, 3apsikaer konaeHcatop C2 U mocTynaeT BBICOKMM JIOTHYECKUM YPOBHEM
B muHy CYBI nep. u ganee B rpynmnoByr yacth sgueiiku KHWKM. Ilpoiins ydepe3 anmapatypy
YIUIOTHEHMSI HAa IIPOTUBOIOJIOKHOM cTaHIMu 3TOT curHai Ha mumHe CYBI mp. mocrymaer Ha BXof
cxeMbl ynpasieHus Al.

Ha Boixone cxemsl ynpasineHus Al mmartel [TAJI, nosiBisieTcs HU3KMHA JIOTUUECKUN YPOBEHb,
cpabatbiBaeT pene K1, oTkiroyaer aOOHEHTCKYIO JMHHUIO OT €M MUTAaHUS U JUPCUCTEMBI U
MOJKJIIOYAET JIMHUI0O K BXxoay Kackaga G reHeparopa HMHAYKTOPHOTO BbI30Ba. OIHOBPEMEHHO
BKIIIOUaeTcsl kackaa G reHeparopa MHAYKTOPHOTO BbI30Ba. B cTOpoHYy aOOHEHTa MOCTYyMaeT CUrHal
uHaykTopHoro Bei3oBa. Ha nnaty ITAC MHAYKTOpPHBIN BBI30B MOCTYINAET C IPEPHIBAHUEM, U IIOATOMY
u3 matkl [TAJI B cTOpoHY aOOHEHTA TaKKe UAET MPEPHIBUCTHIA CUTHAI.

Korna aboHeHT cHUMaeT TpyOKy, B IepephIBe MEX/1y MOCBUIKAMU CUTHAJIA BBI30BA 3aMbIKAeTCS
abOHEHTCKas JTMHUS U €ro 3aMbIKaHUEe TPAHCIUPYETCs, KaKk ObLIO onucaHo Bhle yepes miaTtel [TAJ] u
ITAC x npubopam ATC kak curran “orBer aboHeHTa”. Ilocbulka HHAYKTOPHOTO BBI30Ba CO CTOPOHBI
CTaHIIMM MPEeKpaliaeTcsi, a0OHEHTHI MOT'YT BECTH pa3roBOp.
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5.5. T93m1 CJIB, CJIN.

5.5.1. HazHaueHue, TEXHUUECKHE TaHHBIE.

T33e1 CJIB u CJIN npegHa3HaueHbl AJi OpraHu3aii BXOIAIIUX U UCXOISMIINX
MEXCTAaHIITMOHHBIX COCAMHUTEIBHBIX JIMTHUA MECTHOTO M MEXKTyTOPOTHET0 Ha3HAUCHUS
onnocroponnero nevicteus aig ATCK u ATC-JILI  3-x, 4-x, 6-1 IPOBOJIHBIX C CUCTEMOMN OJIHO U
IBYXCTOpOHHETO 0T00s. [Ipumensiemas curnanuzanus - 6atapeitnas, 2BCK, mu6o komounarus 2BCK
— «2 u3 6». Bxoguoi umnenanc — 6000m

Kaxnprit TO3 comepXuT ycTpoicTBa, 00ECIIeUYnBaOIINe padoTy TPEX COSTUHUTEIbHBIX JIUHUHT,
KaK7asi U3 KOTOPBIX MMEET JIBa CUTHAIBHBIX KaHana. KoJbl CHTHABHBIX KAaHAJOB IS MECTHOTO H
MEXIYTOPOIHOTO COCTMHECHUSI MPUBEACHBI B Ta0J. 5.4.1 1 Ta01.5.4.2 COOTBETCTBEHHO.

CurnanbHbll ko mnepenaun JuHEHHbIX curHaioB no CJI m 3CJI npu curHanusanuu 1o ABYM

BBIJICJIEHHBIM CUTHAJIBHBIM KaHasam anmnapatrypsl MKM-30-K.
Tabmuna 5.4.1.

JIMHEeHbI CUTHAJ Ipamoii OopaTtHbIii IMpumeuyanus
1BCK |2BCK [1BCK |2BCK
McxogHoe cocTostHre 1 1 0 1
3anstue 1 0 0 1
[ToaTBepxaeHUE 3aHATUA 1 0 1 1 Popmmpyercs uepes 14 - 25 me
TIOCJIE TIprUeMa 3aHSTHS
Wmmysnsc gexagHoro Habopa 0 0 1 1
Ortset b (3anmpoc AOH) 1 0 1 0 Tpansut curHana OTBET HE TO0KEH
npeBbmarh 70 Mc
3ansTocts b unu } X 0 0 0
COETMHHUTEIHHBIX ITyTel
0 0 1 0 Hcnonb3yeTcst TONBKO MpU
OTt60i1 A JIBYCTOPOHHEM 0TOOE
Otb6oi1 b X 0 0 0
Pasbsenunenue 1 1 X X
biiokupoBka 1 1 1 1

CurHanbHBIN KOJ ITepeayu JUHEUHBIX cUrHaoB 1o CJIM npu curHanuzaiuu no ABym
BBIJIEJICHHBIM CUTHAJIbHBIM KaHajnaMm anmnaparypsl UKM-30-K.
Tabmnuua 5.4.2.

JInHeHHbIi CHTHAJ IIpsimoii OOpaTHbIH Ipumeuyanus
1IBCK RBCK |IBCK _BCK
McxogHoe cocTostHrE 1 1 0 1
3anstue 1 0 0 1
[ToaTBepxaeHUE 3aHATUA 1 0 1 1 ®opmupyercs uepes 14 - 25 mc
TIOCJIE TIpHUeMa 3aHSITHS
Hmmysnsc mexagHoro Habopa 0 0 1 1
AGoneHT b cBOOOIEH 1 0 1 0
ITockuika BeI30Ba 0 0 1 0
CHsTHE OCHUIKHU BBI30Ba 1 0 1 0
Otset b X 0 1 1 TpaH3uUT CUTHaNA OTBET HE TOJIKEH
npeBbImath 90 Mc
3anaTocTh b mm 1 0 0 0
COCJTUHUTEIHHBIX ITyTeH
Otb6oi1 b 1 0 1 0
Pasbenunenue 1 1 X X
biiokupoBka 1 1 1 1

[IpuHIMNO B3auMOIEHCTBUS COIVIACYIOIIMX YCTPONUCTB NOsICHsIeTCs puc.5.4.3,
rae nokazansl CJI u CJIB coeanHeHHble yepe3 TpakT nepenayu annapatypsl MKM-30-K.
[IpoBonamu a, b, ¢, d, k ycrpoiictBa noaxiouatotcs k npudopam ATCK.
[Tpu nonxmroyeruu k mpudoopam ATCJIIL ucnons3yrorcst mpoBoza a, b, d.
B 4eThIpexnpoBOAHOM peKUME JOMOTHUTENBHO UCTIONIB3YIOTCS MpoBoa e u f,
a Tak>Ke MPOoBOJI € (IIPYU aBTOMATUYECKOM TPaH3UTE).
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T23 CJIU copepsxur: Pexnm [NonoxxeHne MokaHanbHBIX Axkamiepos (1, 2, 3)
- npuemHuk curaanos CYB; pabors ¢JiB G
- VPRSI0 MEKPOKOHTPOJUTED: 2X Tp. S13,S14, S25,S16 — 12 | S14, S15,S16,S17— 12
4-x mp. S13, S14, S25,S16 - 2-3 | S14, S15, S16,S17-2-3
-1 atuuk curainos CYB; R 22 0 o
cpelt C o8 CYB; M.Top. S10 - Yer. S9 - Yer.
© Y3 SATATHA, Mprem ILB. | 10 TIpos. «b» - S12 Ver.
- y3eIl IpHeMa UMITyJIbCOB Habopa npu M.Top. no Ipos.«a» - S12 He ycr
HOMepa, MecTH. S10 - He Ver. S9 — He Ver.
- y3€II IpueMa H Iepenayv CUTHAJIOB ATCK S9 — Ver, S1-He yer.
OoTBEeTa U OT60${; ATCIU_H S9 — He YCT, S1-Ver. -
Pex. S4 - Ver.
- KopuIeK; - .
bun C ITpoB. «d>» §3 - He yer S6, S8 — He yer
- mupeucremy JIC. Pox.llpos.«k» | S3 — He yer.
Kop. AUX S4 — He ycT. S2 — He ycr.
TO3 CJIB conepxur: ]?II;J;I li{azzgp' O6wekananpbiii S2 Yer. | -
- npueMHUK curnanos CYB;
- YIPaBJIAOINAN MUKPOKOHTPOJIED; 2048 Kot/ \L
- nepenatyuk curHainos CYB;
- y3€JI 3aHATUs; OJIT
- y3ell IpueMa U BbIIa4d UMITYJIbCOB
Habopa HOMEDA; I_I:
- y3€J] IpueMa U NepeIadyv CUrHajaoB
Omeem 5 n Omboui A, CIIB KOHTPOJIIEP |g CI
- y3€J] IpueMa U Nepe1adyv CUrHajaoB s VIKM
Omoéou b;
Puc.5.4.3

B3anmopeiicreue ycrpoiicts CJIN u CJIB no 3tanam coeguHeHHs:

Hcxoanoe cocrosinme. Ecnu npubopst Bxosmeit ATC ucnpasusl, Ha mpoBoje k Oyner munyc
60B. DTot notennuan Bocnpuaumaetcs CJIB u mo curnanpHomy kanany CK1 tpancaupyercs B CJIN.
Ecnu CJIN He 3a06n0kupoBaH, To nmpoBoja k u d ormeuatorcs notenunanom Munyc 60B. D10 siBnsercs
CUTHAJIOM HCIPABHOCTU COSAMHUTENBLHON TMHIUHN U TOTOBHOCTHU €€ K YCTAaHOBJIEHUIO COETUHEHUS.

3ansaTue. CJIU 3anumMaetcs no npoBoAy d mojgadeii riiroca CTaHIIMOHHON OaTtapen u3 mpuOopoB
ucxomsamend ATC. Curnan 3ansatusa BocnpuHuMaercs y3iaom 3ansatust CJINM u mo CK2 nepenaercs B
CJIB. V3en 3ansatus CJIB BocipyHUMAET 3TOT CUTHAJ, IPOKJIFOYAET pa3roBOpHBIE ITpoBoAa a u b B
cropony ATC, a Ha mpoBox d moiaeTcs MI0C CTAHIIMOHHON OaTtaper, OT KOTOPOTO 3aHUMAIOTCS
npubops! Bxoaseir ATC. [Ipu 3ansatuu npudopa ATC munyc ¢ nposoaa k caumaercs u CJIB
npekpaimiaet nepegavy curtaia no CKl1.

[Ipu coenuuenus cornacyrommx yctpoiicts ¢ npudopamu ATC/II npoBoa d BeimonHsAET
¢byHkuuu mposoaa ¢, mpu 3toM B CJIB npoBoaa d u K 00bequHAIOTCS — yCTaHABIMBAIOTCS JHKaMIIepa
1S1, 2S1, 3S1 B cOOTBETCTBUHU C KaHAJIOM Ha IIIaTe.

Ilpumeuanue: npn padore CJIB na xoopaunatuyio ATC ycranaBIMBawTCs A:KaMiepa
1S9, 259, 3S9 B cooTBeTCTBMHU € KAHAJIOM HA IJIaTe, eCJIN PesKUM padoThbl TPEXNPOBOAHBIN —
JAaHHBIE T:KaMIIepPa He YCTAHABJIHUBAKOTCS.

Ha6op nomepa. Habupaemsrit Homep niepegaeTcsi 6aTapeHbIM CITocoO0M (TUTFOC TI0 IPOBOAY a U
MHUHYC 110 ipoBoAy b). Y3en npuema uMIyapcoB Habopa HOMEpa MPUHUMAET UMITYJIBCHI IO TPOBOJTY a
u o CK1 tpancnupyet ux B CJIB. CJIB npuHMMaeT 3T¥ UMNYJIbCHI U 1O NMPOBOJaM a U b
TpanciupyeT B npubopsl Bxoasmeir ATC. Konrakramu pene K2 uckirodaercs BIusiHIE
HOMepoHa0opa Ha Pa3TOBOPHBINA TPAKT.

Ortger. [Ipu otBete abonenTa b Ha mpoBoj a yctpoiictBa CJIB nomaeTcs miroc CTaHIMOHHON
6arapeu yepe3 1000 Om. B CJIB cpabatsiBaeT y3en nmpuemMa u nepenadu curiaioB Omeem b v mo
CK2 noceutaer curnan B CJIN. CJIN, npuHsB 3TOT CUTHAJ, MOJKJIIOYAET K MPOBOAY a ILIIOC
cTanimoHHoOM 6arapeu yepes 1000 Om.
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Bo Bpems pasroBopa B psIMOM U 0OpaTHOM HAIPABICHHUSIX MOCTOSHHO NEPEAAI0TCsl BTOPHIE
CUTHAJIbHBIE KaHAJIbI.

B npsiMom HampaBieHUM NIEpeaaeTcsl CUTHA 3ausamue, a B 00paTHOM — curHan Omeem.

OT100ii BbI3bIBaeMoro abonenta (abonenra b). [Ipu or6oe co croponsr abonenTta b mitoc ¢
MIPOBOJIa a CHUMAETCH, a K mpoBoy b nonkmouaercs munyc 60 B uepe3 1000 Om. CJIB HaunHaet
nepemauy curaanoB o CK1 u mo CK2. [1pu Takoit komO6unanuu curaanoB CJIM oTkimrovaer mitoc ot
poBoja a, a K mpoBoay b moaxmouaer muryc 60 B uepe3 1000 Owm. ITocne ot6os aboHeHTa A 1
ocBoboxaeHus prdbopoB ucxosiieit ATC mmtoc ¢ mpoBoaa d caumaercs. CJIM npekpamaer
nepenaay o CK2, a ycrpotictso CJIB ocBoboxkmaet mpubops! Bxozsmeir ATC. [Tocne Bo3BparteHus
3TUX MPUOOPOB B UCXOIHOE COCTOSIHIE BO30OOHOBIIETCS Niepeadya curnaina Koumpons ucxoonozo
cocmoanus no CK1. CJI Bo3Bpamaercss B HCXOJHOE COCTOSHUE. AHAIOTUYHBIM 00pa3oM
MIPOUCXOAUT OTOOM, eciiu aboHeHT b 3aHsT.

OT0oii BeI3bIBaOIIECro a0oHeHTa ( adoHeHTa A). Eciiv Ha ceTu IpUHATA JBYCTOPOHHSS
cucreMa otbos1, To Mpu 0TO60e aboHeHTa A Ha mpoBoj a nmojaercs Muayc 60 B uepe3 1000 Om. DtoT
curnan Bocripuaumaerca CJIN u no CK1 tpancnupyercs B CJIB. B CJIB k npoBoay a MOAKIIIOYAETCS
munyc 60 B uepe3 1000 Om. A6onenty b noceinaercs symmep 3ausmo. Ilpu or6oe 3TOro aboHeHTa
IUTIOC C ITPOBOJIa 4 CHUMaeTcs, a kK mpoBoay b nogkmouyaerca Munyc 60B uepes 1000 Om. CJIB
nepenaet curnaibl mo CK1 u CK2. B CJIN mimtoc oT mpoBoa a OTKIII0YaeTcs, a K mpoBoay b
nonkmouaercs muayc 60 B uepe3 1000 Owm. I[Tpubopsr ucxoasieit ATC ocBOOOKIAIOTCS, CHUMAS
curnan 3aunamue ¢ nmpooaa d. CJIN npexpamaet nepenauy no CK2, CJIB BocipuHuMaeT 3T0 1
ocBoOokaaet mpubopsl Bxosmieir ATC. [Tocne Bo3BpalieHus X B UCXOTHOE COCTOSTHUE
BO300OHOBJISIETCS TIepeaada curnana Koumpoav ucxoonoeo cocmosanus no CK1. B cydae
OJTHOCTOPOHHEH cucTeMbl 0T00s1, 0T00i aboHeHTa A ocBoOOk1aeT nmpubopsl ucxoasmeir ATC, B
pe3ynbTate yero ¢ nporoja d CJIN cuumaercsa curnan 3ansamue. Y crporictBo CJIN npekpaiaet
nepenauay o CK2, CJIB BocnpuauMaet 310 U ocBoboxknaet npudopsr Bxoasmieit ATC. CJIB
npekpariaet nepenavdy curnaina Omeem no CK2. IToce Bo3Bpamenus npudopos Bxossmieit ATC B
HCXOJIHOE COCTOSIHHE BO30OHOBIISIETCS Mepeiaua CUrnana Koumpons ucxoonoeo cocmosHus.

OT100ii BbI3bIBAIOIETr0 A00HEHTA /10 0TBeTA ( «pa3beauHeHune»). [Ipu orboe aboHneHnta A 10
otBeTa aboneHTa b mpoucxoaut ocBoboxaeHne npudopos ucxozsmeil ATC u cHUMaeTcs CUrHal
3anamue ¢ npoBoaa d yctpoiictea CJIU, B pe3ynbrare yero npekpaiaercs nepeaaya no CK2.
[Momyuus stot curnai, ycrpoiicrso CJIB ocBoboxnaet npubopsl Bxosmeit ATC, a cornacyromue
YCTPOMCTBA BO3BPALIAIOTCS B HCXOJIHOE COCTOSIHUE.

BbuokupoBka kanaga. [Ipu nospexxaenun unu cHaTuu npudopos Bxosmei ATC, a Takxke npu
noBpexaennn ammapatrypsl UKM-30-K npekpariaercst nepenaya curnana Kormpoab ucxoonozo
cocmosinua no CK1. CJIN B aToM ciiydae oTkiarogaeT Munyc 60 B ot npoBoga K, uckirouas
BO3MOXKHOCTH 3aHsTHs CJIU co cropons! mpudopos ucxosmieit ATC.

IIpumeuanmue: [Ipu pabote Mo MEXyropogHEMY TPOTOKOJY JOJIKHBI OBIThH
YCTaHOBJIEHBI J)KaMIlepa B COOTBETCTBHUU C HOMEPOM KaHaja:

Ha rrate CJIB - 1510, 2510,3S10;

Ha rate CJIN - 1S9, 259, 3S9 u 1512, 2512, 3S12 npu npueme NoCbUIKH BbI30Ba

10 poBoay «b»

B o0eux siueiikax nepeMbiuka S1 BKIIIOYAET YETHIPEXTTPOBOIHBINA PEXKUM PAOOTHI MTPH
yctanoBieHHBIX pene 1KS5, 2KS, 3KS5 u 1K6, 2K6, 3K6 na mmatax CJIB u 1K1, 2K1, 3K1 u 1K2, 2K2,
3K?2 na rutarax CJIM nipu He yCTaHOBIJIEHHBIX BBIIIEYKA3aHHBIX eIl — IEPEKIIOUCHHE B
YEThIPEXIPOBOIHBIN PEKUM ITPOU3BOAUTCS IEPECTAHOBKOMN JXKaMIIEPOB YCTAaHOBJICHHBIX HA MECTO
I'PyII KOHTAKTOB BBIIIEYKa3aHHbBIX PEJI€ B BEPXHEE MOJ0KEHUE (TO0KEHHE 2-3).

Jst CJIN. mxammepa 1S3, 2S3, 3S3 — moabop Toka cpabaTbiBaHUS 11O TPOBOIY «k».
1S4, 156, 1S8, 254, 256, 2S8, 354, 3S6, 3S8 — nonbop Toka cpabaThIBAaHUS 1O MPOBOAY «d».
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5.6. TI3 OJIT.

5.6.1 Texuuueckoe onucanue OJIT.

Ha3nauenue.

biok OJIT npenna3HayeH:

» BOCCTaHOBIJIEHHE LU(POBOTO JUHEHHOro curHana (2048kour/c);

> nucranuuonHoe nuranue HPIT;

» ob6ecneuenust TEJIEKOHTPOJISA (kouTpons padorocnocoonoctr HPII, ycranoBIeHHBIX

Ha JINHUN);

> obecnieuenwe neneit CJIVKEBHOM CBSI3U (CC);

» CHUTHAJU3aIMsl COCTOSHHS JTHHEHHOTO TPaKTa M [ENe TUCTaHIIMOHHOTO TUTaHUSI.

I[IpuHsiTHIE B ONIUCAHNU COKPAILCHUS.

JIUII — nucTaHIIMOHHOE ITUTAHHUE.

IIII — usmenenue nonsipHocty ucrounuka JI1 (mepenomntocoBka).

HPII — HeoOcmyXrBaeMbIii pereHepaTUBHBIN MTyHKT.

CC - ctyxeOHas (paHTOMHAST) CBSI3b.

Texunueckue JaHHLIE.

OJIT moxetr paboTaTh HA OKOHEYHBIX U MTPOMEKYTOUHBIX CTAHIUSAX M Pa3MEIIAETCs B KOPITyCce
tuna EBpokapkac 19° unu B ipyrom kopmnyce, rabaputHo cousmepumom ¢ pazmepamu OJIT.

OJIT oOcnyxuBaeT JuHEHBIE TpakThl, padoratouie no kadensm tumna KCIIII(B) 1x4x0,9 u
KCIITI(b) 1x4x1,2. JIuneitnsiii Tpakt, oocmyxuBaeMbiii OJIT, paboTaeT mo ogHO-KaOCIBHONU CXEMe.
OJIT coumepxxut 000pya0BaHNE, HEOOXOAUMOE IJI BBOJIA OJTHOTO CUMMETPUYHOTO OJJTHOUYETBEPOTHOTO
Kalessl ¥ 3allUThl CTAHIMOHHBIX YCTPOMCTB OT BO3JCHCTBUS HABOJOK MEPEMEHHOTO TOKAa YacCTOTHI
50I'n v rpo30BBIX pa3psAa0B (IMHEWHad 3amuTa, B coorsercTtuu ¢ ITU K17-K20).

OJIT obecrneunBaeT KOHTPOJIbL OIIMOOK B TMPUHUMAEMOM JIMHEWHOM CHUTHaJIe, KOHTPOJb
Hamuust KM curnana, KOHTpOJIb M CUTHATU3AIMI0 OOpbIBa WM COCOUHEHHUs C "3emilel” sKpaHa
kabens, mepenady B JIMHEHHBIA TpakT ynpasisionux komana TEJIEKOHTPOJIS nns moodepennoro
obpazoBanus B HPII meiidoB nmo mudpoomy curnany, npuem u nepegady curaaios CC.

OJIT npennazHadeH 115 pabOTHI C TMHEHHBIM curHaiaoM, B koae AMI wnun HDB3.

ITapameTtpsl uMnynbcoB Ha Beixoae OJIT:

» ammumatyna Ha Harpyske (120+2,4)Om cocrarisier (3B+0,3B);

» JUIMTEIbHOCTh UMMYNIbCOB Ha ypoBHE 0,5 aMIuIUTy/ 161 cocTaBiseT (244+45)uc;

» Bpewms HapacTaHus H criaga uMirysibeoB ot 0,1 1o 0,9 ammmuTyas! - He 6omee 80HC.

B pexxume HDB3 crabunpHOCTh JIMHEHHOrO cuUrHama He Xyxke +50ppm. MakcuManbHBbIH
nomyck (2,048MI'i£50ppm)=100ppm. MakcumanbsHas yactoTa aepuanuu +204,81'n. MakcumanbHas
JUTMHA y9acTKa pereHepamuu 3aBUCUT OT Tura kadens u s kadens KCIII(B) 1x4x1,2 paBHa 5,5 kM
st ckopoctu 2048 kbut/c. [JIns ycTOWYMBOM pereHepanuu JUHEWHOro curHaiga Omoxkom OJIT
PEKOMEHIyeTC sl ITMHA Yy9acTKa pereHepalny ¢ 3aryxanuem He 6onee 3610 Ha yactore 1024k[ .

OJIT dbopmupyeT KOHTPONBHBIM CHUTHAN IJisi ucrnoib3oBanus Bo Bpems TEJIEKOHTPOJISA.
Onextponutanue OJIT ocyiiecTBisieTcsl OT UCTOYHUKOB MOCTOSIHHOTO TOKA C HAMPSKEHUEM

Munyc 36B...Munyc 72B ¢ 3a3eMIICHHBIM TITIOCOM.

Tok, motpednsiembrii OJIT ot crannuronHo OaTapeu, He 6onee 750MA (mpu max [IIT).

OJIT npenHa3HayeH sl KCIUTYaTalliy B MOMEIIEHUAX C YCIOBUSAMM:

» TeMIepaTypa OKpy)Karomero Bozayxa ot 5 o 40C;

» OTHOCHTEIIbHAs BIOKHOCTH BO3ayXxa 10 95% mnipu temrieparype 30C;

» armocepnoe nasienue He Hke 60kIla (450mMMm pr.cT.).

OJIT o6ecrreunBact TEJIEKOHTPOJIb ne Gonee nBenaamatu OmoxkoB HPIL. JluctaHmmonHoe
IIUTAHUE JIMHEHHBIX TPAKTOB MOXKET HocTurarh HampsbkeHus 360B u Toka 70MA. /luctaHuuoHHOE
MUTaHUE MOAAETCA B JIMHUIO IO CPEAHMM TOYKAM JIMHEMHBIX TpaHCPOpPMATOPOB, CUMMETPUYHO
OTHOCUTEILHO 3€MJIU.

3alUTHOE OTKIIIOYEHUE TUCTAaHIIMOHHOTO muTaHus cootBeTcTtByeT ['OCT 12.1.038 m.1.3.

OJIT obecreunBaeT mMpeaelbHOE BOCCTAHOBJICHHE JUHEWHOTO CUTHANA TPHU OCIA0JICHUH B
Tpakte 10 4316 Ha yactore 1024xkI 1.

OJIT moxeT paboTaTh B COCTAaBE CIEIYIONINX YCTPOUCTB:

» WKM-30-K (1...2 6moka );

» AOJIT (1...5 610KOB) C ympaBieHHeM OT Oioka nHAUKauu b

» ABTOHOMHO B cOCTaBe JIto00ro ycTporicTsa ¢ motokamu E1(2048K6), 1024K6 .
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5.6.2. Texuuueckoe onucanue OJIT.
®ynkiumonansHo OJIT cocTout us:
y31a PETEHEPAIIUU JIMHEMHOI'O curuana;
uctounuka IMCTAHIIMOHHOI'O ITUTAHU A JINHUU;
uereii ooecreuenns CC;
y3eI1 YIpaBJeHUs: U U3MEPEHHUS;
BCIIOMOTaTeJIbHbIE IEIH.
Viean PETEHEPAIIMA JIMHEWHOI' O curnasa.

V3en PETEHEPAIIN JIMHEMHOT'O curnana co6pan Ha ByX Mukpocxemax LXT360
(DAS, DAS), Brimouennbix o cxeme aycroporHero PEI'EHEPATOPA. Ilpu TakoM BKIIOUEHUN
mukpocxeM LXT360 He TpeOyeTcsi BHEIIHSS CHHXPOHU3AIMS, YTO IMO3BOJISIET B KAUECTBE NCTOYHHKA
BXOJIHOTO CUTHaJIa (CTaHLKA) UCTIOIb30BaTh JIF00OOE YCTPOMCTBO CO CTaHAAPTHBIMU MapaMeTpamMu
BxoaH0ro/BeixoaHoro JJIMHEMHOT' O curnana (2048KT ', 1024KT11). Buasl kogupoBKu
JIMHEMHOT'O curnama HDB3, AML

B pexume TEJIEKOHTPOJIb curnanom TEL=0 6nokupytotcst curnansl TPOS, TNEG mukpocxem
DAS, DAS, ny1st mpeoTBpaIieHus BIUSHUS BBIICYTIOMSHYTBIX CUTHAJIOB Ha () OPMHPOBAHUE
MICEBAOCTYYatHOTO TECTOBOTO CUTHANIa MUKpocxemoit DAS. V3en 6iokuposku curaanos TPOS,
TNEG co6pan Ha mukpocxeme DD4 (74ACO8) . PexxuMbl paGoThl MUKPOCXEM 33JIaF0TCS C
mukpokoHTposuiepa AT90S8535 (DD2) no nocnenoBarenbHoMy KaHany cBsizu SERIAL,
npeaycMoTpeHHoMy B MukpocxeMax LXT360. [Ipu stom ucnions3ytotcs curaansl SDO (Beixon), SDI
(Bxom), SCLK (rakT), CS(Bb160p DAS), CS2 (BBIOOp DAS). TakToBas yactora 2048KI'i (MCLK)
BbIpa0aThIBaeTCsl OJHOKPHUCTAILHBIM reHepaTopoM DD3, cTabHiIbHOCTh YaCTOTHI KOTOPOTO JA0JKHA
6bITh He Xyxe S0ppm. Ecin wactora JUHEMHOTO curnana 1024KT 1, TaKTOBBIH CHTHAN AETHTCA HA
2 sanementoM DD6:A.B stom cimyuae JP23 ycranaBnuBaeTcst B osioxeHue 2-3.

Bricokouactornele yeumutenu JJMHEMHOI'O curnana DA13, DA14 ycTaHaBIMBAIOTCS IpH
gacrore 1024KI . Ipu wacrore JIMHEMHOI'O curuana 2048KI 1 BbIlIeyKa3aHHbIC YCHITHTEIN
MOTYT HE YCTaHABJIMBAECTCSI.

Ces3b ¢ JIMHUEHN n CTAHHI/IEﬁ OCYILIECTBIISIETCS TOCPEACTBOM COIVIACYIOLIUX
tpancpopmaropoB TV 1, TV2 (Bxon/Bbixon co ctoponsl craniun, KUKM), TV4, TVS (Bxoa/Bbixon
co croponsl JIMHUN). Yepes cpennne Touku auHelHHbIX TpaHchopmaTopoB TV4, TVS
ocymectpisiercst nutanue JIMHWUU crabunpabiM TOKOM (~50MA). CBsi3b OJIT ¢ cuMMeTpudHBIMU
napamu JJMHEHHOTro Kabes ocymiecTBisieTcs yepes 0ok 3amutel TUHA. B OJIT npenycmorpena
3aIIuTa BXOAHBIX/BbIX0HBIX 1eneit LXT360, pexkoMennoBaHHast GUpMOIt U3TOTOBUTENEM JaHHBIX
MHUKPOCXEM.

HUcrounuk JUCTAHIUOHHOI'O IMTAHUA JIUHUMN.

Ucrounuk AIT JIMHUU 310 reHepaTop cTaOMIBHOTO TOKA, BHITTOJIHCHHBIA Ha OCHOBE
MIMPOTHO-UMITYIIbCHOTO Moay stopa (ILIMM). 3anatonmii reneparop (DA1) BeipabaThiBaeT
HUMITYJIBCBI C YaCTOTOH, onpeensieMoit Bpemsizanaommumu dneMenTamu R6, C2 (F~30kI 11 B Touke 1).
Ha ObicTpoaeiicTByromux Tpanzucropax VT1, VT2 u noBsimaromemM UMITyJI5CHOM TpaHcpopmaTope
TV3 5Ti UMNyNIbCHl YCHJIMBAIOTCS W MOJAIOTCS HA BBIIPSAMUTENb Ha nuojgax VD17...VD20.

Crinaxusaronue GpuiabTpsl, cocrosimue u3 apocceneit L2, L3 u kongencatopos C38, C39,
C42,C43, C48, C49, nmpeobpasyroT UMIYJILCHI B IOCTOsSIHHBIE HanpsikeHus: (POW+, POW-),
MPONOPIUOHAIBHBIE TJIOMAAN UMITYJIBCOB (aMILTUTYAaX IUTENbHOCTD). [I0CKONIBKY perynupyrommii
anemeHT VO?2 (TOKOBBIN TpaHCHOPMATOP) BKIIOUYEH B IETb MPOTEKAHUS BBIXOIHOTO TOKA, JaHHAs
cXema MOJJICP>KUBAET YCTAHOBIICHHBIN TOK IPU U3MEHEHUH COMPOTUBIICHUS HATPY3KHU U HATIPS>KEHUS
nutanus. Pabouwnii Tok JII1 ycranaBnuBaercs nepeMeHHbIM pe3uctopoM RP3, mocTymHbIM ¢ iepenHeit
nanenu OJIT.

[TomoBunHkI TOK [I1, HEoOx0mumbIii B tiporiecce npoBeaeHus TEJIEKOHTPOJIS, ycranapnuBaeTcst
nepeMeHHbIM pe3uctopom RP4. Jlns perynupoBku noiaoBuHHOTO Toka J[I1 He06X01MMO ycTaHOBUTH
curgan MOD=0 ¢ 6noka BU (cMm. Hipke).

Ontpon VO3 npegHazHaueH it KOHTpoas Hanuuus Toka [I1 (Hanuuue uenu nporekanus toka JI1).

B cpenntoro Touky Tpanchopmaropa TV3/7 BkimroueHa 1eb OILIEHKH Pa3HOCTH TOKOB
MOJIOKUTENBHOTO U oTpuLaTesnbHoro Hanpspkenuit (R65, VD37, R81, R87, R92, VD38,VD39, C63,
C69). Paznocts TokoB xapakrepusyer Y TEUKY toka Ha 3EMJIIO, uto MOXeT ObITH IPH
npukocHoBeHuu yenoseka kK TOKOHECYIIUM nensam 11 na JIMHUMN.

YVVYVYY
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[Ipu npeBbIlIeHNH Pa3HOCTHOTO TOKAa YCTAHOBJICHHOW BEJTMYMHBI (3aMMCHIBACTCS MApaMETPOM
B EEPROM AT980S8535), mpenycmotrpeno aBapuitnoe Beikitouenue JI1 ¢ curnanuzanueit CJl Ha
nepeaneit nanenu OJIT.

Crabunutpon VD36 3anumiaer nenu peryaupoanus Toka JI1.

Pene K2 npennasnaueno it usmeHenus nossipaoctu nutanus JIMHWUU B pexxume
TEJIEKOHTPOJIb.

B JINHUIO Tox JIIT moxaercs uepes cpenuue Toukn JMHEMHBIX Tparcdopmaropos TV4,
TVS5, uro npenotrepamraer [IOJIMATHUUNBAHUWE marauTonpoBoaa 3Tux TpaHchOpMaTopoB.

Bxmtouenue/Brikntouenue ucrtounuka I ocymectsusiercs curnanom POFF, nogaBaembsiM ¢
mukpokoHTposuiepa (POFF=1 — Beiki; POFF=0 - BKkI).

Hctounuk 11 MmokeT paboTaTh B ABYX peKUMaXx:

> BEJIYILMNIA;

> BEJIOMBI.
B pexxume BEJIYIIUH ucrounuk [I1 renepupyer Tok mutanus JUHNUU (JP3 ycraxosier; JP17
cusat; FU2, FU3 ycranosinensl). B pexxume BEI[OMI:H71 uctoyHuk JII1 3ambIkaeT nenps npoTeKaHus
toka JIIT  (JP3 cusr; JP17 ycranosnen; FU2, FU3 cHsThI).

enu o6ecneuenusn CC.

UYepes tpanchopmaropsr VT6, VT7, nepBuuHbie 0OMOTKH KOTOPBIX BKIIOYCHBI B IICTIH
nporekanus Toka [I1, ocymectsisercs Beigada/mpuem curnana CC. Konaencaroper C64, C65, C67,
C68 ciyxat uist 3ambikanus nenu CC mexay tpancdopmaropamu VT6, VI7. Iuox VD45 3amurmiaer
uenu CC OT MOBPEXKICHUN.

Cxema cocrosimiast u3 JPS5, JP6, K1, DA9 u cBsi3aHHBIX C HUMU 3JIEMEHTOB MpeHA3HAUYEHA JJIs
oowenuuenus curnaigoB CC B ciydae ecnu B coctaB KM Bxonsat Heckosbko 610k0B OJIT. [pu
sToM mocie npueMa curaana BbI3OB (tonanbusriii curaan 8000 m) tymbnepom Cr.csizb (SW4)
Britovaercs pene K1, nogkmoyvatomee CC nannoro OJIT k BU.

Ecnu B cocrae UKM oaun 610k OJIT, mxamnepst JPS, JP6 ycTanaBianBaroTcs B OJI0XKEHHUE
2-3, nHaue B moyoxkenue 1-2.

Hanuune curnana BbI3OB nngunupyercs muranuem cseroanona BbI3OB ycranosnenHoe
(mapametrp B EEPROM) Bpewms.

MaxkcuMaibHas 1adbHOCTh CIIY)KEOHOU CBsI3U — 65 KM, a MPU OPraHU3AINH [IepernpruemMa — 10
130 kM. Cuctema CiryKeOHOM CBSI3M MEXKTy OKOHEUHBIMHU CTaHIUSAMH 0€3 TpaH3uTa padoTocrocoOHa
HE3aBUCHUMO OT HAJIMYUS JUCTAHIIMOHHOTO MUTAHUSI.

¥Y3ea ynpasiieHusi 1 U3MepeHHUs.

OJIT paboTaet noj ynpaBieHUEeM OAHOKPHCTAIBHOT0 MUKpoKoHTpoiutepa AT90S8535 dupmbr

ATMEL BemonHsromnero cieayroniue ¢yHKIum:

» BxinouycHue/Beikouenue A1 (POFF=1 — Beikia.; POFF=0 — Bki1.);

» wmonynsnus Toka JIT npu TEJIEKOHTPOJIE (MOD=1 — Tok HOMuHai1; MOD=0 -
MOMYJISILINS);

» TIEPEIIOJIFOCOBKA AIT (SPP=1 — nomunan; SPP=0 - IIEPEITIOJJKOCOBKA);

» Bblaaya cur"ana 6nokuposku npu TEJIEKOHTPOJIE (TEL=0);

> Bbizava curana ABAPYS JIMHEMHOI'O CUTHAJIA (SLOS=0);

» Bbigaua curHana ABAPUSI DKPAHA (AEK=0);

» Boimaua curgana BbI3OB CC (VIZOV=0);

» aHanu3 curHana Hanmuus toka 11 (IDP=0);

» anamm3 coctossaus TymOiaepa JIIT (ONDP=1 — Beiki.; ONDP=0 — Bki1.);

» wusmepenne cocrosius DKPAHA kabens (curnan Ul);

» wusmepenue Hanpspkeruid I POW-, POW+ (curnanst U2, U3 cOOTBETCTBEHHO);

» wusmepenne Toka JIMHUU (curnan U4);

» wusmepenne [IEPEKOCA (paznoctr) TokoB monoxuteasHoro ( POW+) u oTpunaTeIbHOro
(POW-) ucrounuxos (curnain US);

» cBa3b ¢ Ostokom uHaukamuu BU mo cteiky RS232 (curaaner RX — Bxox; TX - BeIx0);

» 3anmch pexuMoB paboTel MukpocxeM LXT360 (DAS, DAS) u uTeHne peructpon
cocTosiHUs 3TUX MUKpocxeM (curHaibel SDO - Bxoa, SDI - Beixon, SCLK - Takr, CS -
BbI0Op DAS, CS2 - Bribop DAS);

» xoutpousb currana BbI3OB (curaan PD3).
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st mamepenus curnanos Ul...US ucnons3yercs BCTpOSeHHBIN B MUKpOKOHTposuiep ALIIT.
Omnopuoe Hanpspkenue AL (AVCC) BeipabaTbiBaeTcs ctabunuzaropom Ha anementax VT3, DAL,
R57, R70, R71, C58, C59. D10 ke HaNpsHKEHUE UCTIONB3YETCS AJISI MUTAHUS M3MEPUTEIbHBIX 1eTIeH
KOHTPOJIMPYEMBIX HanpsbkeHui. [l u3aMepenust pazHonoisipHbix HanpspkeHuit (U2, U3, US) nynesoe
3HAUYCHHE HAMPSDKEHUN CMENAeTCsl MPEIM3NOHHBIMU JAeuTeNssMu Ha pesuctopax R51,R47 (U2), R91,
R93 (U3), R81, R&7 (US).

Ha npermusnonnom usmepurensaoM yeunurene DA10 (INA128) coOpana cxema u3MepeHus
toka J{I1. Hanps>kenue Ha Bbixoae 3toro y3na (U4) nponopiyoHaibHO NaJACHUIO HANIPSHKEHUS] Ha
ToKoM3MepuTesnbHOM pe3uctope R79. [lepemennbim pesuctopom RP2 ycranaBiuBaercs
HEOOXOIUMBIN KOA(D(GUITMEHT Mepeaadu U3MEPUTEIBHOTO y371a, JUHAMHYECKH TUana3oH KOTOPOTo
0...255 MA. KanubpoBka JaHHOTO y3J1a TPOU3BOUTCS 110 TAJACHHUIO HAMIPsHKEHUs Ha pe3uctope R77
(xoHTposbHbIe Touku G1, G2). [Tockonbky conporusienue pesucropa R77=1 Om, nanenue
HaIpsDKEHUS Ha JaHHOM PE3UCTOpPE B MUJUIMBOJIBTAX COOTBETCTBYET TOKY B JJAHHOM LIEMH B
MUJUTHAMIIEPAX.

Cxewma, cobpannas Ha DD1, R7, R17, VD3, JP20, SW1 KoHTpoMpYyeT MOJI0KECHHE
nepexiovarens [I1 (curnan ONDP). Ilpu nonosxxenun nepexitouatens 11 BBIKJI n nannuun
HanpsbxeHus —60V curnan ONDP=1. [Tpu nonoxxernn nepexrodarens I BKJI curaan ONDP=0.
1o cocTosIHMIO 3TOTO CUTHALy MUKPOKOHTpoJuiep ynpasiseT curiaiom POFF
(Bxmrouenne/Boikmouenune nctounrka I1; POFF=1 — Boiki; POFF=0 - Bkn). Ecau JP20 casr,
MUKPOKOHTpPOJIIIEP HE pearupyeT Ha nojioxxkenue nepexnrovareis [I1, npu srom 11 BeikIt0YeHO.

OJIT paboTtaet coBMecTHO ¢ 610koM nHAuKaIuu bU, ¢ kotopeim cBs3an muaueit CC (LINEI,
LINE2) u nunueit nocnenoBatenbHoi acuaxpoHHoi cBsizu RS232 TXD (Beigaua), RXD (mpuem).
Brinaua curnana TXD peanu3oBana Ha ycunuTese, cocrosiiem u3 anemeHToB VT4, R86, R90, R94,
R88, JP18, npeobpazyromem curnan TX yposueit TTL B curnan TXD yposueit RS232. [Ixxamnep
JP18 ipu padote OJIT coBmectHO ¢ BU He ycTanaBnuBaercs. [Ipuemuuk curnana RXD peanuzoBan
Ha anemeHTax DDS5, R83, R89, VD43, VD44. Otot y3en npeodpazyer curnan RXD yposueit RS232 B
curHan RX yposueii TTL. CBsi3b ocymiecTBiseTcst co ckopoctbio 9600 6/c.

[Ipn noMo1y KaHaja MoCIe0BaTEIbHOM CBSI3U OCYILECTBIISAIOTCS CIEAYIOIINE NEHCTBUS:
3anuch MaccuBa KoHpuryparuu B EEPROM mukpokoHTposiepa;
3aIMMCh TEKYIIUX PEeKUMOB paboThl Mukpocxem LXT360;

YTEHUE PETUCTPOB COCTOSTHUS MUKpocxeM LXT360;

BbIJIa4a 110 3a1pocaM pa3sHOOOpa3HBIX JaHHBIX ( 3HaueHUH Toka u HanpspkeHui 11,
pesynbtar TEJIEKOHTPOJIA, Tekymee cocrositnue TEJIEKOHTPOJIA wu 1.4.);
BbIjaua komanabl Ha poBenenre TEJIEKOHTPOJIA.

[Tonpo6HO xapakTepucThka komana ¢ bU npuBenena Hrke.

[lepexmntouarens SW3 cimyxut ans ycranoBku Homepa OJIT B ciydae eciau B coctae KM
Haxoautcs 6osbie ogHoro OJIT. Dtot HOMep ciayxuT st uaeHtudukamuu OJIT mpu padoTe B ceTn
cBsi3u RS232. Ecnm B coctaBe KM oaun 610k OJIT, nepexnrouarenss SW3 MOXKHO HE CTaBUTh, UITH
MIOCTaBUTh B BBIKIIFOYEHHOE COCTOSIHUE.

Manomomnsie cradunuzaropsl DA6 (78L05), DA7 (79L05) nanpsixenuit +5VA, -5V nurarmot
y3en tpaHcnsauuu curnana CC DA9 (MC1458).

Onement DA3 (cynepsusop) ciyxut ais resepanuu cursaia CbPOC (RST), npu noHnxeHuu
HaIPsHKEHUS TUTAHUS, YTO HEOOXOUMO JIJIs 3aIUTHI TaHHBIX, 3anmucaHHbpix B EEPROM
MUKPOKOHTpPOJUIEPA, U Ul HOpMajbHOTro nporekanus npouecca CbPOC mukpokoHTposuiepa.

B OJIT npenycMOTpeHO BHYTPUCXEMHOE TPOTPaMMHUPOBAHUE MUKPOKOHTPOJIIEPA,
ocymecTBisieMoe uepe3 pazbeM XT5. K aTromy pazbemy noakirodaeTcst Kabesnb IporpaMMUpPOBaHUs,
JIPYyro pa3zbeM KOTOpOro noakiroyaercsa Kk pazbemy LPT TI9BM. [[ns npenoTBpaiieHns BbIXoaa U3
ctpost mopta LPT [I9BM mnonkimo4ars/oTKIII0YaTh Kabeab MpOorpaMMUpPOBaHHS HEOOXO0AUMO MTPH
obectouenHom OJIT.

Hanpsoxenue +5V BeipabatsiBaercst crabunuzatopom DA4 (7805).

Ecmu OJIT ucnions3yeTcst B BUJie OTACIBHOTO 0J10Ka, yCTaHABIMBaeTCss MUKpocxema DA2,
npeoOpa3oBbIBaroIas HampspkeHue nuTanus 60B B BeixoaHble HanpshkeHus +12B, munyc 12B. B
3TOM ciy4dae ycraHaBnuBatoTcs JP7, JP8 a JP1, JP2 He yctanaBiuBaroTcs.

Y VYVVV
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JIeMeHThl MHAUKALMU U KOHTPOJISI.

Ha nmuuesoit manenu OJIT pacnosioxeHsbl:

» Caeroguoansiii unaukarop BbI3OB - unaunupyet curaan seizosa no CC.

» Ceeroauonusiii uaaukatop ABAPUS JIC - vHIUIUPYET MOTEPIO TUHEHHOTO CUTHAJIA.

» Caeroguoansiii nunaukarop ABAPUS 11 - unaunupyeT aBapuio JUCTaHITHOHHOTO

MUTaHUS: OOPBHIB LIENH, IPEBBILICHUE 33/1aHHOI BEIMYMHBI TOKA YTEUKH(I1apameTp B

EEPROM), npeBbinieHne MmakcumaibHoro 3Hadenus Toka JII (mapamerp 8 EEPROM).

Cseroguoansiit unaukaTop ABAPUSA DK - uHauuupyer nu3MeHeHue napaMeTpoB dKpaHa

kabensi (M3MEHEHHEe COTPOTUBIICHUS, BBIXOIAIIEE 32 3a/IaHHBIC TPAHMUIIBI).

Cseromuoansiit ungukaTop TOK I1 - nHAuIMpyeT HaIM4Kre TOKa JUCTAHIIMOHHOTO

MUATAHUSL.

Cseroguoansiit ungukatop TEJIEKOHTPOJID - unguuupyet pexkxum TEJIEKOHTPOJIA.

Ceerognonnsiii uaaukatop MO/ JAII - uHIUIMpPYyET MOYIISIUIO TOKA IUCTAaHIIMOHHOTO

nutanus B pexkxume TEJIEKOHTPOJIBS.

OtBepcrue ans noacrpoednoro conporusienus TOK JIT - HacTpoiika BEIMUMHBI TOKA

JUCTAaHIMOHHOTO TUTaHUSI.

Tym6nep CJI. CBA3b cayxur ans noaxmouenue nened CC nannoro OJIT.

Nsmepurenbubie rué3na +/-Uan u -/+Unan - ciyxaT 11l KOHTPOJISl HAPSKEHUS

JUCTAaHIIMOHHOTO MUTaHUSI BOJILTMETPOM (IIOJIIPHOCTH AUCTAHIIMOHHOTO MUTAHUS

mensiercs B pexxume TEJIJEKOHTPOJIA).

» WsameputensHblie THE3NA +Ian 1 -1am - ciykat A KOHTPOJISI BETUYHHBI TOKA
JUCTAaHIMOHHOTO MTUTaHUSI MUJUIMBOJIBTMETPOM (IMOKa3aHWE MUJIMBOJIbTMETpA 1MB
COOTBETCTBYET 1MA).

» Beixmouarens [I1 - BKiItoYeHHE/BBIKIIOUECHNE JUCTAHIIMOHHOTO TUTAHHSI.

YV VYV VYV V¥V

Y VY

Hpunuun padorsr OJIT.

[Tpu nogaue nuranus Ha OJIT Mukpornporeccop 3amucHBaET PEKUMBI PAOOTHI MUKPOCXEM
(maunmanuzanusi) DAS, DA8 B COOTBETCTBUM C KOHCTaHTaMU (ITapaMeTpamu), 3alMCaHHBIMU B
EEPROM. DT KOHCTaHTBI MOKHO IIPU HEOOXOIMMOCTH U3MEHUTH ¢ BU.

[TapameTtpsl, 3aniucanabie B EEPROM, nipu BBIKIIFOUEHUN MUTAHUS COXPAHSAIOTCS.

IIpu nogaue nuranus Ha OJIT Belnep>kUBaeTcA Naysa 10 BKIOUeHUU HanpsokeHus 11
nopsiaka S cekyn. B nanpHeimem BxitoueHue/BoikitoueHue J[I1 cooTBETCTBYET MOT0KEHUIO
soikintouarens JAl1. IIpu aBapuitnoM coctostHuu neneit 11 HanpskeHre HCTOYHUKA OTKIIIOYAETCA B
1essx 6€30MmacHOCTH 00CITYKHBAIOIIET0 MepcoHana. ApapuitHoe BeikitoueHue /(11 mpexycMoTpeHo B
CIIENYIOIIUX CUTYalUsAX:

» orcyrcrBue Toka JI1 (curnan IDP=1);

» TIEPEKOC TtokoB (yreuka Toka Ha 3EMJIIO) Gonblnie 3agannoi BennuuHbl (3HaueHue US

3agaetcsa napametrpom B EEPROM);

» Ilpessbimenue TokoM /11 ycraHOBIEHHOH BenuuuHBI (3aaaetcs napamerpom B EEPROM);

» HecooTBeTCcTBHE TEKYIICH MOIspHOCTH Hanpsykenui (y3en TTIT).

Jns mocne aBapwifHOro BKIo4deHust ucrouHuka JII HeoOxomumo TymOnep /III mepeBectn B
coctosguue BBIKJI, zatem BKII.

[Ipnunny aBapuiHOIrO BBIKJIFOYEHUS UCTOYHUKA J[I] MOXKHO BBISICHUTH, IPOAHATIU3UPOBAB
cocrosiane DJIAI'OB aBapuiiabix cutyanuii ¢ 61oka BU 1o nepeBoxaa Beikmtouatens JI1 B coctosiaue
BBbIKIJL.

Cucrema TEJIEKOHTPOJIA npeanazHadyeHa mJjisi OMCTAHIMOHHOTO OINPEIEICHHUS ydacTKa
MOBPEXKACHMSI JIMHEHHOTO TpakTa M MO3BOJSAET ONPENEIUTh HOMEP OTKA3aBILEr0 MM HEYCTOWYMBO
paboraromero HPII, yaactok moBpexaeHus kadems.

MakcuMainbHass JJIMHA KOHTPOJIMPYEMOro ydacTtka — 65 KM Ipu  OAHOCTOPOHHEM
JUCTAaHIMOHHOM NUTAaHUU U 130 KM Ipu OpraHu3anuu JIByXCTOPOHHETO JAMCTAHIIMOHHOTO NMUTAHUSA.
MaxkcuManbHoe uncio KoHTpoaupyemsix HPIT - 12.

Cuctema TEJIEKOHTPOJIA paGoTaeT 1o NpuHIHUITY MOOYEPETHOTO 00pa3oBaHus uiekda mo
U(ppPOBOMY CHUTHANy B KaKIOM pereHepatope mo ouepeau. Komanael Ha oOpa3oBanue nuieida
nepenatorca monyssuuent Toxa [I1, B pesxkxume [TEPEITOJIFOCOBKU nanpsixenus 11
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B pabGouem pexkume uctounuk JII monakioyeH Ha CTaHIMU MOJIOKUTEIHHBIM TOJIIOCOM K
CpeAHel TOYKe JIMHEHHOM 0OMOTKHM TpaHchopMmaTopa Hepeaayd, a OTPHULATEIbHBIM MOJIOCOM K
CpenHel Touke JuHEeHHON oOMOoTkH Tpancdopmaropa npuéma. B pexxume TEJIEKOHTPOJIA nunuun
NOJISIPHOCTh ToAKItoYeHus: ucrtounuka JIII mensiercs Ha mportuBononoxuyto (pene K2). Ilpu stom
cpa3y ycraHaBnuBaercs nuieii¢ no uudpoBoMy CHUTHaTy (COEAMHEHHME BBIXOJla pereHeparopa
HarpaBieHus: A ¢ BXOJOM pereHepartopa HanpasieHus b) B mepBom (Ommkaitmem) ot ctanuuu HPIL.

[Tepexmtouenue nwieripa mocnenyromux HPIT nmpousBoautcs mo koMmaHze ¢ 00CITy)KHMBaeMOH
CTaHLUHU, IepesaBaeMon nocpeactsom Monysauui Toka JII. Ilox monynsauueit Toxa JII1 nonumaercs
KpaTKOBPEMEHHOE M3MEHEHue BeauurHbl Toka J{II oT HOMMHaIBHOW A0 NOJIOBUHBI HOMHHAJIBHON
BeNMYMHBI U oOpaTHO. s mepexmoueHust nuieida u3 xontpomupyemoro HPII B cnemyrommit
MPOU3BOAUTCS IBE MOIYJISILIMM TOKA, JUTEIbHOCThIO 0,8¢ Kaxas, ¢ nHTepBaioM 0,8C MEXy HUMH.

B mHMIO Ha O0O0CTy)KMBaeMON CTaHIIMM B HANpPaBICHUU TMEpelayd MOCHUIACTCS
HCEBI[OCHY‘IAIZHI;IIZ CUTHAJI, ¢ IJIMHOW ITHKJIA 2151 rakroBbIX TOYEK, KOTOPBIM JOCTATOYHO
IIOJIHO OTPAXKaeT CTPYKTYpy peanbHoro MKM curnana.

Bo Bpems nepemaun HCEBI[OCHY‘IAIZHOFO KM curgana Ha OKOHEYHOH CTaHIIUU
NPOU3BOIUTCS KOHTPOJb Ko3(hduimenta omuOok mnpuHIATOro curHaia. Kosdduuument ommubdok
ornpezensercss Kak OTHOUICHHE YHUCJIa OIIMOOK BO3HHMKIIMX B JIMHEHHOM TPakTe K YUCIY MEPUOIOB
TAaKTOBOM 4acTOTHl 3a mpoMexyTok Bpemenu 30c. Iloncuer xo3ddunmenta ommOOK MPOU3BOIUTCS
npu tectupoBanuun OJHOI'O HPIIL. [Ipu nposenennu tecta BCEX HPII konTpoiupyeTcsa Hauuus
curnana Ha sxoze OJIT.

ITpu nposenennun TEJIEKOHTPOJIA npousBoasarcs cienyromme AeHCTBUS:

Boikirouaercs JII1 (POFF=1);

osokupyetcst Bxoanou curnan (TEL=0);

BKJIIOUYAETCS PEKUM KBA3UCJIIYYAMHOI'O curnana QRSS muxpocxembr DAS;
naysa OKoJio 5¢;

nepenomocoska (SPP=0);

naysa lc;

Brirouaercs 11 (POFF=0);

naysa lc;

KOHTPOJIb HAJIMYKS CUTHAJIA B JIUHUU |

MOZYJISIIUA ToKa — 2 ummyJibcea 0.8c ¢ may3oit mexay HumMu 0.8C 11 MOAKIIOYEHHS K
canenyromemy HPII u koHTpoOJIb cUTHANA;

BeIkto4aercs JI1 (POFF=1);

BOCCTaHaBIUBAETCA pexuM padboTsl DAS;

paszomokupyercst Bxoanoi curaan (TEL=1);

naysa oKoJso 5¢;

BoccTaHaBnuBaeTcs nojspuocts 1T (SPP=0);

naysa okoso lc;

Biirouaercs I1.

Hns nposenenuss TEJIEKOHTPOJISA BCEX HPII, ycraHOBiIEHHBIX Ha JaHHOW JIMHHH,
Heobxoaumo BeimodaHUTh komanay TEJIEKOHTPOJIb (21) ¢ BU. Ilpu stom BBectn kommuectBo HPTI
paBHoe 15.

Hns npoBenennss TEJIEKOHTPOJIA OJIHOI'O HPII nipu BeimosmHennun komanasl b 10-3
TEJIEKOHTPOJIb BBectn Homep HPII, moasiexaniero npoBepke.

Hns nposenennss PACIHIMPEHHOI'O TEJIEKOHTPOJIA BCEX HPII, ycTaHOBIEHHBIX Ha
JMaHHOW TrHUH, HeoO0XxoauMo BemonHuTh komanny TEJIEKOHTPOJIb (21) ¢ BU. IIpu atom BBecTn
konudectBo HPII pasHoe 16. [Ipu sTom BeimomHsieTcst mpoBepka Bcex HPIT mo mporokony mpoBepku
oanoro HPIIL.

I[To pesynpraram TEJIEKOHTPOJISA dhopmupyercs MaccuB, TOCTYIMHBIN 1 aHanm3a ¢ bU o
KoManjie 33.

VVVVVVYVY VVVVVVVVYYY
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Ocobennoctu padorsr OJIT.

OJIT moakmouaercss k JIMHUM mocpenctBom momyns THUHA, BeimmomHstomero GyHKIMH
BBOJIHOTO KaOEIbHOTO YCTPOMCTBA M y3Jia 3aIUTHI OT OMACHBIX TOKOB W HampspkeHuil. CoemuHeHue
JUHEWHOTrO Kabemst ocymiecTBisieTcs 3axumamu. Ha kopmyce THUHA pacrionokeHbl KperieHUs
JIMHeHHOTro Kabens M 3alUTHOTO 3a3eMICHHA —=. DkpaH kabens Ha CTOpPOHE BEAOMOU CTaHIIUU
coeauHsaeTcss ¢ oOmmM mpoBogoM. Ha Bemymel cranmmm skpaH kabensi, yepe3 monyias THHA
npuxoauT B OJIT 1yt KOHTPOJIS €ro COCTOSIHUA.

Vaen Pereneparop
COTJIaCOBAHMUS V3en nuHelHOro
< El > ¢ KUKM, o El El N COrJIaCOBaHUS U Bl
Hudposoit - 7 3aLIUTBI
Cranuueii.
¢ EKR
<
TEL | MukpokoHTposiep
AT90S443 A
POFF N Monynb
I 1 TK
SPP
MOD
Ll
AST
<
N3m.
RS-232 <
P ®daHTOMHAS IETIh ~
<
Puc. 1
Ha puc.1 nokasana ctpykrypHnas cxema OJIT.
KOHLI Pe3yJbTaTOB TCJIECKOHTPOJIA.
Tadmumal
but2 | burl but0 Kog Pesynbrater TEJIEKOHTPOJIA
Het ommboxk
HPII He nposepen
He cymectByromuii HPIT

OTcyTCTBHE CUTHAJA

Kosddurment ommbox > 107

Kosddunuent ommbok < 107

Kosddurment ommbok < 10°

— === (OO OO

NN N AW =IO

0
1
0
1
0
1
0
1

— = OO ==

Kosdpdumuent omubok < 107

bur 5 — aBapus skpaHa
but 6 — aBapust JII1 (qucTaHIIMOHHOTO TUTAHUS)
but 7 — aBapus I1I1 (mepenosirocoBka)
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Ha3nayenue pa3bémMoB U 1KaMIIEpPOB.

Tabmuma 2
Ilo3numnonHoe Ha3navenmue
0003HaYeHHUe
XT1 CoequHeHHe ¢ KpPoce MJIATOM
XT2 [Mutanne B pexxume Hactporiku OJIT
XT3 WuTepdeiic mst cBsizu ¢ Si2000
XT4 WuTepdeiic RS-232 misa peskxuma Hactpoiiku OJIT
XTS5 WuaTepdeiic st BHyTprcxeMHOT0 nporpammupoBanust OJIT
XT6 Coenunenne ¢ moxyineM TUHA
XT7 Pazném st mposepku CC CBsI3H
XT8 Pa3bem cBsI3u ¢ meperoBOpHBIM ycTpoiicTBoM (BapuanT OJIT aBTOHOMHBII)
JP1 Buemnee nuranue +12B
JP2 Buemnee nutanue -12B
JP3 Ortkmouenue nutanus y3ma JA11 nius BegoMoit craHimm
JP4 YcranoBka JimHeliHOTO mMIteganca 75 Oum (ycranosieH) wim 120 Om
JP5, JP6 Br16op nenieid kommytanmun CC
JP7 Buyrpennee nuranune —12V
JPS Buyrtpennee nuranue +12V
JP9 Buytpennee nuranue +5V
JP12, JP13 Br16op BxoaHoro Hanpspkenus 60B, 48B
JP11, JP14 ITepsoiii quanazon 11 - 200B
JP10, JP15 Bropotii auanazon JIIT - 360B
JP16 YcranoBka JimHeliHOTO mMIienanca 75 Oum (ycranosieH) wim 120 Om
JP17 VYcranoska nienu 11 ais Begomoro OJIT
JP18 IMutanue RS232 npu csazu ¢ [IDBM
JP19 ITonoxenue 2-3
JP20 biiokuposka nonoxxenus Boikimouarens 11
JP23 VYcranasmuBaercs it pabotel OJIT ¢ morokom 1024 x6ut/ ¢

5.6.3. Ynpasaenue OJIT.

Yupasnenue OJIT ocymecteusiercs: ¢ BJIOKA MHJAUKAILIMU BU no untepdeiicy RS232.
Ecnu B yerpoiictBe ucnosb3yercs 6obine ogaoro OJIT, onn 00beIUHSAIOTCS B CETh O SN
ynpasienus. [Ipu 3ToM uneHTHGUKAIKS TPOU3BOIUTCS [0 HOMEPY, 3a1aBaeMoMy ¢ SW3. [Ipu
otcyrcTtBUM SW3 HOMep OJIT cunThiBaeTcs U3 Kpocc miarsl uiu 3anucbiBaetcsi B EEPROM
napamMeTpoM.

Hwxe nmpuenensr komanasl BU, ncnonszyemsie mpu padote ¢ OJIT.

Komanga TEJIEKOHTPOJIb (komanga 21).

DTa KOMaH/aa UCTIOIB3YeTCs ISl KOHTPoJisi paborocniocooHoctr HPIT mpu akTuBHOM pexume
pabotsr 6moka OJIT. Bo Bropoii crpoke BBOAuTCS HOMep mpoBepsiemoro HPIT (1...12, 15, 16) u
BeIBOAUTCS BhImaBaembiii OJIT Oaiit coobmenuii o xoxe TEJIEKOHTPOJIS. B tperseii cTpoke
BBIBOAMTCSL HAaIpsDKEHHE U TOK, BblnaBaemblii OJIT. B yerBepToil cTpoke BBHIBOIUTCS COOOIICHHE O
xone TEJIEKOHTPOJISA. O6 oxonwanmu TEJIEKOHTPOJIA cBumerenbcTBYeT cooOiieHne
I[MPOLIECC 3ABEPHIEH. IIpu ycranoske UKM neobxomumo 3anucate B OJIT kommuectBo HPII,
YCTAHOBJICHHBIX Ha JaHHOW JmHMM — komaHna 38. Jlns mpoBepku Bcex HPII, ycranoBieHHBIX Ha
JnaHHOM juHuM, nipu BbinosiHeHun koMauael 21(TEJIEKOHTPOJIb) BBoautcs nomep HPII=15. [lpu
ATOM MPOBOJUTCS MPOBEPKA MPOXOXKACHUA CHUTHAJIA noodyepeaHo uepe3 kaxabli HPII B Tedyenue
pacueTHOrO BpeMeHH. il mpoBeneHUs paciiupeHHoW mpoBepku BbiOpanHoro HPIT neo6xommmo
BBectr HOMep 3toro HPII (mpumep - Homep HPII-05). IIpu npoBeneHnn pacimimpeHHOW MPOBEPKHU
HPIT mnoncuuteiBaetcs konmuwdectBo omubOok 3a 30 cekyHa. Jlins mpocMoTpa pe3yibTaToB
TEJIEKOHTPOJIA Bemonauts komanay 33 (COCTOAHUE HPII).

Komanga COCTOSAHHUE HPII (xomanga 33).

OTa KOMaHaa ucnosb3yercs At npocMmotpa cocrosaaust HPII o pesynsraram
TEJIEKOHTPO/JIA. B nepsoii ctpoke BBoautcst Homep HPII. ITocne naxxatus knasumm BBO/I B 3, 4
crpokax BeiBoauTCs coctosinne HPIIL. KnaBummamu kypcopa Bo3mMoxkHO n3MeHenue Homepa HPII.

Komanna AJIMHHAMA JIMHUSA OJIT (komanga 36).

Ota xoMmaHaa ucnonbzyercs s 3anmuckd B OJIT komanaer NN 12 01 09 — nnuuHHas nuHus

1200m 43db HDB3 (komanaa 3a0710KMpOBaHa).
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Komanga KOPOTKAS JIMHUA OJIT (xomanaa 37).

Orta komanga ucnosb3dyerca i 3anucu B OJIT xkomanget NN 12 01 08 — koporkas

muauA 1200M/750M kon HDB3 (komaHa 3a0710KMpOBaHa).
Komanga KOJIMYECTBO HPII (xomanpga 38).

Ota komanaa ucnoibdyercs s 3anucu B OJIT komanast NN 15 06 NN — konuuectBo
HPII(NN- kommaectso HPII B Bune DEC).

Komanga HOMEP OJIT (komanna 41).

DTa KOMaH/1a UCIoab3yeTcs Juisi ycranoBku Homepa OJIT, ¢ koTopeim Oynet padotats BU-1.
DTOT HOMEDP BCTABJISIETCS] BO BCE KOMaH/Ibl, BbigaBaembie B OJIT.

3ATYXAHUE JINHUU (komanaa 42).

DOTa KOMaHJa HCIOJb3YeTCS MJisi MPOCMOTpa 3aTyXaHUsi MPUEMHOW JIMHUM. 3aTyXxaHue
Beruncisiercss B LXT360 1o ypoBHIO BXOJHOTO CHTHajla OTHOCHUTEIHHO HOMHHaNA. 3aTyxaHHUe
BBIBOJUTCS B JCIIUOCIIAX.

Komanna BBIJJAYA KOMAH/IbBI B OJIT (komanpaa 35).

Ora KoMaHJa ucmnob3yercs nas oomena ¢ 6iokom OJIT mo cteiky RS232. Bo BTOpOi#i cTpoke
BBOJIUTCS KOMaHMa, cocrosmias u3 4erbipex Oalt. [locne Haxkarms wkmaBumu BBOJ] 3amannas
xkomagga Beigaerca B OJIT. B orBer OJIT Beimaer kBuTanmuo SSh(HOPMA), wau maccuB
nHpopmanuu. [Ipuanmaemsie ¢ OJIT nanHbie BRIBOASTCS B 3, 4 CTPOKY AMCILICS.

IIpu BBOmE KOMaHIBl B mepBoM Oaiite BBoauTcs HOmep OJIT (ampec), Bo BTopom Oaiite
BBOJIUTCS HOMEp KOMaHIBbI, B TPETheM M 4YETBEPTOM OalTax BBOAUTCS aaApec M JIaHHbBIC
COOTBETCTBEHHO.

Bce 3nauenus orobpaxkarorcs B Buae HEX.

Boinonnenue xkomang urenus MoxHo 3ALIUKIIUTD, ecnu nepea ux BBINOJHEHUEM HaXKaTb
knasuiny #. [ToBroproe Haxkatue kinaBuiu # ormenser SALIUKIIMBAHUE komanael. Eciu B OJIT
3anucaH HeusBecTHbIM HOMep OJIT, uzmenuts ero moxxkuno komanao AB AB NN XX, rme NN —
yctanaBiauBaemblii Homep OJIT.

XapakTepucTrKa KOMaH/I:
.NN 12 AA DD - 3anucs B peructpsl LXT360(AA —01...04, 8);
.NN 13 AA XX — urenue perucrpa LXT360(AA —01...08);
. NN 14 XX XX — gyrenue Bcex peructpo LXT360;
.NN 15 AA DD - 3anucs B EEPROM AT90S8535 ,6aiiTa koH(uUrypanuu;
NN 16 XX XX —gyrenue u3 EEPROM AT90S8535 , maccuBa KoHpUTYpaIuu;
NN 17 XX XX — yrenue Toka(U4) u nanpspxenuit (U3, U2);
. NN 18 Nnrp XX - 3anyctuts TEJIEKOHTPO/JIb;
. NN 19 XX XX — gyrenue Tekymiero cocrosiuus TK (U4,U3, U2,ZN,Nnrp,FLAG);
.NN 1A XX XX — grenne pesynbratoB TEJIEKOHTPOJIA — 12 GaiiT;
10. NN 1B XX XX — uyrenue ALII- 4 Gaiir Ul-akpan, U2-nanpspkenne “-“, U3- HanpsbkeHue
“4+” Ud4- ToK;
11. NN 1C XX XX — uyrenue cocrosinus nopto npoueccopa OJIT (PA, PB, PC, PD);
13. NN 1E XX XX — [TPEKPATUTDH TEJIEKOHTPOJIb;
14. NN 1F 01(00) XX — ITIEPEITIOJIOCOBKA Hnanpsbkenus nutanust Tuaud (01 — BKITIOUUTS,
00 - BeIKTIOUNTH). KOMaH1a HCTIONIHAETCS TOJIBKO MpH BhIKIIOYeHHOM JIIT;
15. NN 20 XX XX — moaynsiuus Toka Il mo Tunmy BKJI/BBIKII,
16. NN 21 XX XX — yrenue Oaiita ¢iraro ABAPUI;
bur 0=1 — aBapus no orcyrctButo Toka JI1
but 1=1 — aBapus no nepexkocy
bur 2=1 — aBapus o BepxHEMY NIPEJEIly HAPSKEHUS SKpaHa
but 3=1 — aBapus o HIWKHEMY MpeIey HAPSHKEHUS dKpaHa
bur 4=1 — aBapus no BepxHemy npeneny Toka 11
but 5=1 — aBapust nepenoa0coBKHU npu BKItOUeHUN Toka JII1
17. NN 22 01(00) XX - VIIPABJIEHUE CUI'HAJIOM TEL (01 - Bxmtounth, 00 -
BBIKJIIOUHTD).
18. NN 23 XX XX - 3amyctuts camokoHTpoib M\c LXT360 (DAS): Otser=55.
19. NN 24 XX XX - Ilomyunts pe3ynabrar camokoHTposist M\c LXT360 (DAS):
Otet 55-H0pMma, AA-He HopMa, 00-He TpoBepeEH.

O 001NN B WIN—
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20. AB AB NN XX - VYcranosuts Homep koHTposuiepa OJIT: NN=nomep koHtposiepa OJIT.
21.NN 32 AA DD - 3anucats 0aiiT B peructp LXT360-2(DAS): (AA -01...04, 8);
22.NN 33 AA XX - Yurats peructp LXT360-2(DAS) (AA —01...04, 8);
23.NN 34 XX XX - Urenue Bcex peructpoB LXT360-2(DAS).
24.NN 43 XX XX - 3anyctuth caMOKOHTpoib M\c LXT360-2(DAS):
25.NN 44 XX XX - Ilomyuutsb pe3yabTaT camokoHTposs M\c LXT360-2(DAS) :
OtBer=55-H0pMa. OTBeT=AA-HEe HOpMa. OTBeT=00-HE TPOBEPEH.
B 6moke OJIT mpegycMoTpeHa ycTaHOBKA TECTOBBIX PEXKUMOB. Hike mprUBOAMM KOMaHIBI JIJIst
YCTAHOBKH 3THX PEXHMOB.
1. NN 32 02 04 — netsns B CTOPOHY JIMHUU. 2.NN 12 02 04 — netns B ctopony MKM.
3.NN 12 02 00, NN 32 02 00 — pexum peTpaHCIsALUU CUTHAIOB (OCHOBHOM PEXXUM 10 YMOJYaHUH).
Crpykrypa nmapamerpoB koHpurypanuun B EEPROM (komanne! 15, 16):

Anpec 01 — peructp CR1 m\c DAS. Anpec 02 — peructp CR2 m\c DAS.

Anpec 03 — peructp CR3 m\c DAS. Anpec 04 — peructp CR4 m\c DAS.

Anpec 05 — peructp ICR m\c DAS. Anpec 06 — konnuecto HPII.

Anpec 07 —uomep OJIT. Anpec 08 — BepxHuUl MOPOT ONPEAEICHUS aBapUHU dKpaHa.

Anpec 09 — HUKHUH OPOT ONIPENIETICHNSI aBaApUU SKPAHA.

Anpec 10 — BepxHuit mopor onpeaeneHus apapuu Toka I1.

Anpec 11 — npopomxkutenbHocTh curHaina BbI3OB.

Anpec 12 — nopor onpenenenus nepexkoca tToka JII1.

Anpec 13 — peructp CR1 m\c DAS. Anpec 14 — peructp CR2 m\c DAS.
Bce 3Hauenus BBoasaTcd U BeIBoaATcs B Bune HEX.

5.6.4 PexoMeHaaLMM Mo McmoJan30Banuio 01oxka OJIT.
Pesxxumbr AI1.
OJIT MOXeT UCTOJIb30BaTHCS B IBYX PEKUMAX:
> BEJYILUIL; BEJJOMBIN.
B pesxuve BEJYIIIUM OJIT renepupyer Tok nutanus JIMHUMN.
Jyist aTOrO peskrMa He0OXOIMMO MPOU3BECTH CIEAYIONINE YCTAaHOBKHU:
» JP3, JP20 -- ycranopnensl;  JP17 -------- CHST; FU2, FU3 --ycTaHOBJICHBI.
B pexxuve BEJJOMBIH OJIT 3ambikaer Tok nutanus JIMHUN.
Jis aToro pexkxnma HeoOX0IMMO MPOU3BECTH CIEAYIONIUE YCTAHOBKHU:
> JP3 - CHST; JP17 —————-- ycranoBien; FU2, FU3 -- cHATHL
MakcumasnbHoe Hanpstkenune I,
MakcumanbsHoe HanpspkeHue 11 3aBUCUT OT HalpshKEHUs IUTAHKS U [IPU HAIIPSHKCHUU
nutanus muayc 60B paBHo 320B.
Conporusiienune kades.

B 3aBucuMoCTH OT BOJTHOBOTO COIIPOTUBJICHUA JUHEHHOTO Kabes

YCTaHABJIMBACTCS CJIeIyIONasi KOH(UTypalys NpUeMHOro y3Jia:
» 120 Om -- JP16 cHsT. 75 Om ---- JP16 ycTaHOBIIEH.
5.6.5. YKA3AHUS MEP BE3OITACHOCTM.
Buumanmue! Ilpu padore ¢ 6;0xk0oM OJIT co0/1101aTh 0CTOPOKHOCTD.
BBICOKOE HAIIPS’)KEHHUE!
3anpemaercs padorars ¢ 6;10kom OJIT numam, He cIaBIIUM 3a4€T 1O TEXHUKE
0€3011acHOCOTH B YCTAaHOBJIIEHHOM TIOPSIJIKE.
OcMOTp MOHTaXa MPOU3BOJIUTH TOJIBKO MPU OTKJIFOUEHHOM HaIPsHKEHUN MTUTaHUSL.
[Tpu paboTe ¢ U3MepUTEITBHBIMH TPUOOPAMU HEOOXOAUMO 3a3EMJIIUTh UX, UCTIONIb3YS
KJIEMMBI 3a3€MJICHHUS.

Kapxkac 6moka OJIT nomkeH ObITh HOJKITIOUEH K 3aIIUTHOMY 3a3€MJICHUIO.
ITpu padore ¢ OJIT HeoOxonumo cobmonats "IIpaBuia TEXHHYECKON SKCILUTyaTalluH JIEKTPOYCTaHOBOK
notpeduteneid” u "lIlpaBuina TeXHUKU 0€30MaCHOCTH IPH HKCIUTyaTalllK 3JIEKTPOYCTaHOBOK IOTpeOHuTeNnei” .

5.6.7. HOPAJOK YCTAHOBKHU U ITIOAK/JIIOYEHUSA BJIOKA OJIT.
VYcranoBka 010ka OJIT mpous3BoauTCs OCIE OKOHYAHUS CTPOUTENIBCTBA KaOeIbHOM
MarucTpajiy U pa30MBKHU TPAcChl HA PEreHEPALMOHHbIE YYACTKH.
Bce pabotsl o ycranoBke 6s0xa OJIT mpousBonsTes B 1Ba 3tana. Ha nepBom stamne
MIPOU3BOUTCS YCTAHOBKA HEOOCTY)KUBAEMbIX YCHIUTENbHBIX TyHKTOB (HYII) 1 okoHeuHoTO
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obopynoBanusi. Ha BTopoM 3Tare mpou3BOIUTCS MOATOTOBKA ammapaTypsl K paboTe, BKIIOUYCHUE U
MacnopTH3aIKSI.

OxoHeuyHoe 000pyAOBaHIE MOKET OBITh pasMerieHo B nomenienusx JIALL MTC coBmecTHO ¢
anmnapaTypou cucTeM mnepefadn MeXIyropoAHel CBsI3U, B IOMEIICHUSIX aBT03ajla COBMECTHO C
obopynoBanueM ATC wiu B crieluaibHO BBIICTICHHOM NoMelieHnn. [lomenienue 10mKHO ObITh
CYXHM, OTaIIMBAEMBIM, C TEMIIEPATypoii oT 5 10 40°C U OTHOCUTENLHOI BIa)HOCTRI0 65110%; ipu
OTHOCHTEIIBHOM BIXHOCTH J10 95% Temmeparypa He nopkHa npebiats 30°C.

Y cTaHOBKa OKOHEYHOT'O 000pYI0BaHUS IPOU3BOJUTCS B CIEAYIOLIEM MOPSIIKE:

- YcranoBka Ha pabouee mecto; - [lopcoemunenne k ATC; - [logkmroueHne TMHEHHOTO KaOes.
[Ipumeuanue: llenecoo6pa3Ho 10 yCTaHOBKH Ha 00BEKTax MPOBEPUTH PaOOTY OKOHEUHBIX CTaHLIUN
anmapaTypbl, yCTAHOBUB UX B HETIOCPECTBEHHOW OJIM30CTH M COSIMHUB, APYT C IPYTOM I10
JUHENHBIM BBIXO/1aM Yepe3 UCKYCCTBEHHYIO JIUHUIO (9KBUBAJICHT KaOEILHOTO Y4acTKa).

[onsectu k 6;moky UKM ot ATC mmnHy 3a3eMIIeHUS U COSUHUTE €€ KTYTOM ¢ O0JITOM 3a3eMJICHHS.

[Toncoenuuuts k 610Ky OJIT kabenb, coenuHSMIOMNN TUHEHHBIN BhIx0a 010Ka (XT6, DB-15) ¢
sanmTHbIM MoayieM « TUHA» (Taom. 3).

[Toncoenuuuts k 610Ky OJIT kabens, coenunstonuii Berxo 6y10ka (XT3, DB-9) co cranmmoHHbIM

obopynoBanuem (Taoun. 3).

Tabmuma 3
HaunmenoBanue Pa3zném Ne koHTaKTa HaunmenoBanwme 1ienm Haznauenue
1 2 3 4 5
2 CHrHaJabHBIH BBIXOT Ilepenaua
3 CHrHaJabHBIH BBIXOT Ilepenaua
XT3 4 "Sems"
6 CurHaJ bHBIN BXOJ [Tpuém
OLT 7 CurHaJ bHBIN BXOJ] [Ipuém
1 JIMHEHHBII BBIXOJT Ilepenaua
10 JIMHEWHBII BBIXOT Ilepenaua
XT6 6 JIMHENHbBIN BXOX ITpuém
8 JIMHEHHBI BXOJ ITpuém
4 “Okpan”

5.6.8. IOAI'OTOBKA K PABOTE
YcranoButs B 610ke OJIT mxammepsr cornacHo pekomenaamusm PA3AEJIA 5.
CrenaTth He0OXOAMMBIC MTOAKIIOUEHUS 1ierel B cooTBeTcTBUU ¢ PA3JAEJIOM 7 Hactosimero TO.
[ToakmrounTh MUTAOIIMK Kabesb K pazbemMy X 11 6y10ka (ITpu aBTOHOMHOM HCTIOJIB30BAHKH).
- Ilpu pabore 6:10ka B BEJYIIEM pexxume BKIIIOYUTH BbIKItouaTens JI1 1 oTperymupoBars TOk
JUCTAHIIMOHHOTO MUTaHUA Ha mnpenycMoTpeHHbld 1yt HPII, ycTaHOBIEHHBIX HAa TaHHOW JIMHUU
(45...65ma). Ilocne nporpesa annapatypsl (~30MHuH) oTKOppeKkTHpOBaTh TOK JI1.

5.6.9. IIOPAJOK ITPOBEPKH TEXHUYECKOI'O COCTOSHUA.
JlomyckaeTcst 3aMeHa yKa3aHHBIX HIbKE TPUOOPOB Ha aHAJIOTHMYHbIE 110 HA3HAYEHUIO U
o0ecreynBaroe HeOOXOUMYIO TOYHOCTh U3MEPEHUH.
[lepen mpoBeaeHrEM U3MEPEHUN COETUHUTD 3€MIISIHBIE KIIEMMBI PUOOPOB € KOPIIYCOM Kapkaca.
B 65oxe OJIT onuH pa3 B To1 peKOMEHIYeTCsl IPOBOJUTD CIIEAYIOUINE ACHCTBUS:

1) u3Bneuysr mukpocxembl DAS, DA8 1 04HCTUTH UX OT OKHUCIIA.

2) IpOBEPUTH YACTOTY 3aJAI0IIEr0 FEHEpaTopa;

[Tpubopsl, ucnonszyemsie s nposepku OJIT:

1) Yacroromep 43-64/1 IJI1M2.721.006 TY. 2) ludposoii BoasTMeTp B7-38 XB2.716.031 TV.
[IpoBepKy Mo MyHKTY 2 MPOBOJIUTH C MOMOIIIBIO YacToToMepa. Yactoromep noakiatounth kK DD3/3 Ha
wiate OJIT u u3mepuTh yacToTy 3aaaromiero reueparopa. Ona gomkHa 6bITh paBHa (2048000+60) I

5.6.10.TEXHUYECKOE OBCJIY>XXNUBAHUE.
Texaudeckoe oocmyxuBanue 61oka OJIT 10KHO OCYIIECTBIAATHCS CIIEITHATBHO
IIOATOTOBJICHHBIM I/IH)KeHepHO—TeXHI/I‘ICCKI/IM HepCOHaJIOM.
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5.7 BJOK UHAUKAIIUN BU
5.7.1. HA3HAYEHHE.

bU npenHa3HaueH:
ynpasienne MKM c knaBuarypst BU;
ynpasienue 61okom OJIT B coctae UKM wmin B cocraBe AOJIT ¢ knaBuarypst bU;
KOHTpPOJIb paboTocrnocoOHocTH y3moB MKM;
KOHTPOJIb cOCTOsIHUS KaHanoB NKM;
3BYKOBOW KOHTPOJIb KAHAJIOB (ITPOCITYIIUBAHUE);
o6ecneuenne PAHTOMHOM (ciyxe6roit) CBSA3MU;
CBSI3b C yJIaJIEHHOM CTaHIMeH(pa3roBop) mo BeIOpaHHOMY kKanaimy MKM.

VVVYYVY

5.72. TEXHUYECKOE OIIMCAHMUE BU.

BJIOK MH/IUKALIMU pabotaet nmox ynpaBieHueM MUKpokoHTpoiuiepa AT89CSS.

TakrtoBas yacrora 24000 kI'11 onipenensieTcst KBapleBbIM pe3oHaTopoM Z1. Peructp-3amenka
DD2 ¢ukcupyer minaammii 6aiT anpeca. Mukpocxema DD4(1533Al16) npuMeHeHa A1l yBETUUYCHHUS
Harpy304HOM CIIOCOOHOCTH IIWHBI TaHHBIX. BeixogHbie curnainsl Mukpocxembl DDS(15331P23)
HCIIOJIB3YIOTCS JUIsl CKAaHUPOBaHUA Ki1aBUaTyphl. COCTOSHHE KIaBUATYpPbl KOHTPOJIUPYETCS HA BXOJIE
nopta P1(P10...P13) mukpokonrpoimepa. Mukpocxema DD3 (15331 /17)- nemmdpatop aapeca. [1o
CHTHaJIaM, BbIpa0aTbIBaeMbIM JCIIN(PaTOPOM ajipeca, mnpousBoauTcs obpamenue k DD4, DDS,
DD10, )KKU. BU-1 padoTaeT coBmecTHO ¢ 6110koM KUKM. O6men nHbopmanueit Mmexay 6J1o0KkamMu
ocymiectBisieTcs o cTeiky ST-BUS co ckopocthio 2048 kout/cek. s cBszu mo ST-BUS
ucnoip3yercss Mukpocxema DD10 (MT8920). Jliis aynno KOHTPOJISI COCTOSIHUS KaHATIOB
ucnonb3ytores kopunexku DD7, DD8 (MT8965). B kadecTBe aucruies IpUMEHEH YeThIpeX CTPOUHBIN
JIBa/ILIaTH CUMBOJIBHBIN KUAKOKpUCTaUIMYecKkuil mHaukaTop PC2004 nin aHaJIOTUYHBIN.
Muxkpocxema DD9 (1533KI111) cayxut anst o0bequHEHUsT HH)OPMAITMOHHBIX U 3BYKOBBIX KaHAJIOB B
omuH notok. Ha mukpocxemax DA11, DD19 co6pan ¢uistp curnana seizoBa PAHTOMHOM
CBA3U 800I'(500I ). [Tpu oOHapy)eHUH CUTHAJIA BEI30BA MPOUCXOAUT MEPEKITIOUECHUE Ha BXOJ
ycunutens MmoitHoctr DAS curnana gacrotoit mopsigka 8001, BeimaBaemoro mukpocxemoit DD12
(xoHTakT 3). [lepexntodyenne curuaia BpI30Ba npoucxoaut Ha peine VOI1, ynpaBiseMbIM
mukpocxemoit DD19. Tpansucrop VT7 cioyxut nins BJIOKUPOBKUW ¢unbtpa npu Belnaye curHaia
BbI30OB u Bemonnenun komana [IPCJIYIHMBAHUWE u PA3I'OBOP. Ha mukpocxeme DD20
(AT90S2313) cobpan renepaTop cuHyconaanbHOro curHana yactotoi 26000 . I[Tocie ycunenus Ha
aneMmenTax DA12, VTS, VT6 stot curnan nocrynaet Ha pazbeM XT1 u ucnons3yercs B ssueitkax CJI/]
pu HeoOxoauMOocCTH. Y3en ¢popmupoBanus curnaia 260011 ycraHaBiuBaeTcst Ipu TOHATBLHOMN
CUCTEME I10/1aYi CUTHAJIOB B3aUMOJECHCTBUS, IPUHATON Ha ctanuuu. Ha mukpocxeme DD12
(AT90S2313) cobpan renepaTop cuHyconaainbHoro curaana yacroroir 800ty (5001 ),
ucnonb3yemblid 17151 Bbitaud B DAHTOMHVYIO nunuto curnana BbI3OB u n1s Beinaun B kanan UKM
TecToBOro curHaia. Yacte cxeMsl, cocrosmas uz TV1, DA2, DA3, DA4, DAS, DD6, VT2, VT3,
npenHa3HaueHa I o0ecTieueHus ®AHTOMHOM cBsizu. Co BX0oza (XT1/L1,L2) uepes
tpancdopmarop TV1 curaan ®AHTOMHOM cpsisu noctynaer Ha Gpuiastp DA3.2. C BBIXOIA
¢mibTpa curnan nocrynaet Ha cxemy APY (DA4, VT2, VT3). Ananorosslii kommyTtatop DD6
KOMMYTHUPYET CUTHAJ Ha BXOJ ycuiuTenst MomHocTH DDS5, ¢ BbIXxo1a KOTOPOro yCHUJIeHHBINH CUTHAI
MOCTYMAET Ha JICKTPOANHAMHUYECKUI TpeoOpazoBarens. [Ipu aktuBuzarmu curnana KOM-N (Haxara
kHonka MUKPO®OH) anekTpoanHaMuyueckuii mpeodpa3oBaTesib padoTaeT B pexxuMe MUKpOo(doHa.
Ycunennstit curaan (OUT) uepes tpanchopmatop TV 1 Beinaercs B munuto (L1, L2).

Ecnu B cocraB KM BxoasT Heckonbko 610k0B OJIT, mist pa3Bsizku curHaia ®AHTOMHOM
CBA3U ucnonbiyercs y3ein, coctosmuii u3 anementoB DA3.1, K4. Ha ycunurtene DA3.1 cobpan
CYMMUPYIOIIHUHA YCUITUTENh, 00BETUHSIIONNN CUTHAITBI GAHTOMHOM CBS3U ¢ HECKOIBKUX GIOKOB
OJIT. OToT pexuM HUCIIONIB3YETCs s IpUEMa CUTHaJja BbI30Ba ¢ onpenenaeHHon auHui. [Tocne
npueMa CUTHaJIa BbI30Ba Ha cooTBeTcTBYIomEeM Ooke OJIT BitouaeTcst TymOIIep, Mo Jaromuii
KOPITYC na curnan FNT-K (Bkimouaercs pene K4).

Ecmu B cocrae KM oaun 650k OJIT, yctanaBnuBaercs mkamiep S5/2-3, unade S5/1-2.

Muxkpocxema DA1 npennaznauena s cszu no MKM kananam u ayano KOHTPOIIsSI KaHAJIOB
HNKM. Dnement VO2 npeanazHadeH s BBIOOpa KCTOYHUKA CUTHAJIA TIPH BHITTOJTHEHUH KOMaH/IbI
PA3T'OBOP(xomangal 1). B BeikiitoueHHOM cocTostHUM VO2 UCTOYHUKOM cUTHaNa ciy>kut M/T
rapuutypa(ycuiutens DA1:1). Bo BkiatoueHHOM cocTositHUM VO2 MCTOYHUKOM CUTHAa CIIYKUT
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BcTpoeHHbI B BU nunamuk(mukpodon). [lepekimodeHne Bollle MPUBEICHHBIX PEXKIMOB
MPOU3BOAUTCSA MPOrPAMMHO IIPHU BBIMOJHEHUHN KoMaH 11, 44.

[Tpu nanuuuu B naopmaruu, npuanmaemoit ¢ KUKM, curnana ABAPUS 3aropaercs
ceeroaron ABAPUS u 3By4uT MpephIBUCTHIN CUTHAJ, KOTOPBIN BRIKIIOYACTCS TyMOJIEPOM
BJIOKNPOBKA ABAPUU. [Irxemnepom S10 BeIOUpaeTcst UICTOYHUK HAPSHKEHUS MOJICBETKH
JUCTLIIES.

B 6noke npenycMoTpeHo nutanue cxemsl oT BerpoeHHbIX DC/DC npeobpazosareneii (DA6,
DA7), npeobpa3yromux cTaHIIMOHHOE HanpsbkeHrne Mmuayc 60B B Hanpspkenus +5B, +12B, munyc
12B. IIpu otcyrctBun DC/DC npeoOpa3oBareneil HCTIONb3YIOTCS MUTAIOIINE HAIPSDKEHUS,
noctymnaroriue Ha pazbem XT1 ot o6miero 6oka nutanus MKM.

BU nipu He0OX0IMMOCTH MOKET MCIIONIb30BaThCS B BAPHAHTE C BHIHOCHBIM JUCIUIEEM H
kiaBuatypoit. [Ipu aTom ycranaBimuBaetcs Mukpocxema DD 18 a mukpocxemsr DD4, DDS, DD15
uckiouarorcs. Mukpocxema DD1 nepenporpammupyercs. Mckintouatores nepembruku 22-23, 55-56,
32-33, 5-16, 7-17, 9-18, 11-19, 13-20, 15-21, 1-2. YcranaBnuBaroTcs nepembruku 23-24, 4-5, 6-7, 8- 9,
10-11, 12-13, 14-15, 2-3.

Ecmu BU paboraer B coctase 6;10ka AOJIT, mukpocxemsr DD7, DD8, DD10 ne
YCTAHABIINBAIOTCA.

Ha3na4yeHue 3;1eMeHTOB yNpaBJIeHHS.

Tym6nep BJI. ABAPUU ucnonb3yercst 1715t BRIKIIOUSHHS 3BYKOBOT'O CUTHAJA MPH
nocryruiennu curiana ABAPUS ¢ KUKM.

Knonka MUKPO®OH mnpennasznauena s BriaoueHus pexxuma MUKPODOH nipu
®AHTOMHOM cBssu. [Ipy 5TOM 31EKTPOAMHAMIUECKHI IPe06pa3oBaTeh PabOTAET B PEKIME
MUKPO®OH. I'oBoputk HE0OX01uMO ¢ pacctosiaus 20-50 cM HOpMaTbHBIM T'OJIOCOM.

Knonka CUT'HAJI cnyxut mst Beinauu curiasia BbI3OB 8 DAHTOMHYVYIO nunuto.

Tym6nep I[IOJICBET BkitouaeT moACBEeT AUCIUISS TS YAYUIICHUS PA3TUIMMOCTH BBIBOJIUMOMN
nH(OpMALINY TTPH HEJJOCTATOYHOM BHEIITHEM OCBEIICHUH.

Pyuka TPOMKOCTD ciyxut s peryJiupoBaHus TPOMKOCTH 3BYKa.

5.7.3. PABOTA C BMU.

IIpu nonauve nuranusa Ha bU Ha nucruieit BBIBOAATCS HAAIIUCH:

- mepBas CTpoka ----- >>99 — npurnamenue K BBOAy KOMaH/Ibl;

- IepBasi CTpOKa ----- OJIT(N) — rne N — nomep OJIT, ¢ koropeim pabotaet BU ;

- BTOpasi CTPOKa ------ Hanpspkeaus OJIT(mpu mammuuu 6i1oka OJIT);

-TpeTbsl CTPOKA ------ cymMmaproe Hanpspkerue u Tok OJIT (mpu Hanuuuu 61oka OJIT);

- yerBepTas crpoka --YIIMK-K-30 u texymiee Bpems, nonyyaemoe ¢ KUKM.

B BepxHeii cTpoke qucIuies BBOASTCS KOMaH bl B 00JIACTH MO3HUIIUU Kypcopa
(MuTaronIMi TPsIMOYTOJbHUK). KoMaHp1 MOKHO BBECTH ABYMS criocobamu. [Ipu mepBom crocobe
KOMaH/[a BBOJIUTCSI HETIOCPEICTBEHHO B 00JIACTH BBOJIa KOMaH/I ITPH MMOMOIIM KiIaBuaTypsl. Komania
COCTOUT U3 IBYX cuMBOJIOB (ripumep - 01, 02, 33, 82). [Tocne 3amanust KOMaHIbI HEOOXOIUMO HAXKATh
kiasuiny «BBO/[» (“d”), mocie yero komana UCIOJIHSIETCS.

[Tpu BTOpOM criocoOe BBOJa KOMaH IbI 3a/1aeTcs KoMaHaa «99» (HayainpHasi KOMaHaa o copocy).
[Tocne storo kinaBuiamu Kypcopa (“<—”, “—”") BBIOpaTh HEOOXOIUMYIO KOMaHy (TPEThs CTPOKa
ucIies) U Haxkathb kinasuiry «BBO» (“d”).

IIpu HanuuMu Ha 3KpaHe AUCILIES Kypcopa (MUTaroui IpsMOYToJbHUK) KJIaBULIAMU

“e=7, “—=” Kypcop cIBUTaeTCA Ha MO3ULIMIO BiIeBO WM BiipaBo. CumBoiisl A, B, C, D, E, F BBoasTCA
CIIeTyIOIUM 00pa3oMm:
- HAKaTh U YICP)KUBATH KJIABUIITY “XK’;
- B 3TOM pexume kiaaBuiaM 1...6 coorBercTByoT cuMBoJibl A...F(1=A, 2=B, 3=C, 4-D, 5=k,
6=F).

Jlyist BBIXOJ1a U3 TeKyIIel KOMaH Ikl He0OX0IUMO HaxKaTh KHOMKY «BbIXO» (“X”). Ilpu
ommbOkax cBsi3u ¢ KUKM BeiBoauTCst mHMOpMAIUs 0 HAPYIICHUH CBSI3H.

B nepeune koMaH/ ynpasiieHus yepe3 / ykKa3zaHbl KOMaHAbI Ajs ynpasiaenus HKM
YIaJIeHHOH CTOPOHBI.
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Komanna BJIOKHUP/PA3BJI. KAHAJIA (komanaa 03/53).

Ota komanjaa ucnoisizyercs st BJIOKMPOBKU, PA3BJIOKNPOBKU kanana UKM. B
TPEThEH U YETBEPTOM CTPOKE AUCIICS BHIBOAUTCS cocTosiHME KaHainoB KM 1-15, 16-30
coorserctBenno. Cumson ] cBunerenscTByeT 0 GnoKUpOBKE Kanana, uHaue cumBoa &2, [pu
Haxatuu kiaBumy BBO/] kanain, orMedeHHbBIH KypcopoM (), OJIOKUpyeTCsl, pa30JIOKHpYETCs
(M3MEHSIET COCTOSTHUE Ha MPOTUBOIOJIOKHOE).

Komanna BJIOKHUP/PA3BJI. KAHAJIA (xomanaa 04).

Ora KoMaHaa JyOonupyeT MpeablayIyio.

Komanga BJIOKHPOBKA BCEX (xomanga 05).

Ota komanaa ucnoisizyercs st BJIOKMPOBKU Beex kananoB UKM. B Tpetbeit u ueTBepToit
CTPOKE JHCILIES BEIBOAUTCA cocTossHUE Kananos MKM 1-15, 16-30 coorBerctsenno. Cumson ]
CBHJICTEIBCTBYET O OJIOKMPOBKE KaHala, HHAYEe CHMBOIT &,

Komanna PABBJIOKUPOBKA BCEX (komanaa 06).
Ora xomana ucnoassyercs 111 PA3BJIOKMPOBKU Bcex kananos MKM. B tpetseil u
YETBEPTOU CTPOKE JUCIUICS BRIBOAUTCS cocTosiHUe kKaHamoB UKM 1-15, 16-30 cooTBETCTBEHHO.
Cumpon ] cBumerenscTByeT 0 610KMPOBKE KaHaIa, MHAYE CUMBOI &L,
Komanna COCTOSAHUE KAHAJIA (komanga 07/52).

Ota xomanaa ucnonsdyercs st kouTposst COCTOSAHUSA kanana MKM. B nepBoii crpoke
BBOJMTCS HOMEp KaHana. [Tocne Haxatus knasuim BBO/I B TpeTbio CTPOKY BBIBOJIUTCSI COCTOSTHUE
CUTHaJIbHBIX KaHaoB UKM:

- SCV12 — cocTosHUE BXOIHBIX CUTHAIILHBIX KaHAJIOB 1, 2 COOTBETCTBEHHO;
- SCI12 — cocTosiHME BBIXOIHBIX CUTHAJBHBIX KaHAIOB 1, 2 COOTBETCTBEHHO;
- MSG321 — cocrosane 0utoB coobmenut MSG.

B ueTBepTyI0 CTPOKY AUCIUIES BBIBOAUTCS COOOIICHHE O cocTostHnM Kanana KM B
cootBercTBUU ¢ curHasiamu SCV 12, SCI12, MSG321. KnaBumaMu Kypcopa MOXKHO U3MEHHTh HOMEP
KOHTPOJIMPYEMOI'0 KaHasa.

Komanga IPOCMOTP CO/J. KAHAJIA (komanaa 08).

Ora xomanaa ucnoiassyercs 1 npocmorpa COAEPXKMMOI'O kanana MKM. Bo Bropoii
CTPOKE KJIaBUIIIaMU Kypcopa BEIOMpPAETCS MPOCMaTPUBaeMbIi TOTOK (BXOHOM, BBIXO/IHOM). B TpeTheit
CTpOKe BBOAUTCS HOMep kaHana. [locine Haxarus knasum BBO/I B ueTBepTyt0 CTpOKY BBIBOAUTCS
coaepxkumoe kanana MKM B Buae HEX. KnaBuiamu kypcopa MOKHO U3MEHUTh HOMEP
KOHTPOJIMPYEMOI0 KaHaa.

Komanga TIPOCJIYIIUBAHMUME (xomanpga 09).

OTa KOMaH/1a UCIOJIb3YETCS ISl 3BYKOBOI'O KOHTpOJIA (mpocnymuBanus) kaHana UKM. Bo
BTOPOM CTPOKE BBOAUTCA HOMeEp KaHaia. [locne naxarus knasumu BBO/] B TpeThio cTpoky
BeIBotuTCs coobmenue [IOJJKJIKOUEHO. Perynuposkoit [POMKOCTD oTperynupoBaTh TpOMKOCTh
3BydyaHusd. KitaBumamu Kkypcopa BO3MOXKHO U3MEHEHHE HOMEpPA MPOCIYIIMBAEMOI0 KaHaa.
BriOpanHbIif KaHaT MOAKIIIOYEH Ha 3BYKOBOW KOHTPOJb 10 BbIoaHeHus: koMauabl 10 (OTKIT).
[MPOCIJIIYIIMBAHMUE). o BeimonHenus koManapl 10 DAHTOMHAS cBs3b npepbiBaeTCs.

Komanga OTKJIL. TIPOCTYILIMBAHUE (xomanga 10).
OTa KOMaHaa UCNoJIb3yeTcs Wi npekpauieHus aeicteus komanasl [IPOCIIYILIMBAHUE .
Komanga PABI'OBOP (komanga 11 ).

OTa KOMaH/1a UCIOJIb3YEeTCs 71l 00pa30BaHMsI pa3rOBOPHOIO TPAKTA M0 BRIOPAHHOMY KaHAIy
NKM. Bo BTOpOIi CTpOKEe BBOAUTCS HOMEP KaHana. B Tpetbeii ctpoke BbIOMpaeTcs
HUCTOYHMK(TIpHeMHUK) curHaa — MT rapautypa unu Bctpoenssiid B BU nuramuk(Muxpodon).
[ocne naxarus xkinasum BBO/] B TpeTbio cTpoky BeiBoguTcs cooduerne [TOJKJIFOYEHO.
Pa3roBop ocyImiecTBiIsieTcs MOCPEICTBOM MUKPO./TeeOHHON TapHUTYPHI, MMOIKII0YaeMOl B THE3/1a
BU(pexum ["apauTtypa) uinm nocpeactsoM BctpoeHHoro B BU nunamuka (Mukpodona). B mocnennem
cirydae HeoOXO0MMO T0JIh30BaThest KHOMKOM Mukp. Ha manenu bU. Perymuposkoit TPOMKOCTD
OTpEryJMpOBaTh TPOMKOCTh 3Byuanus. KimaBumamu Kkypcopa BO3MOXKHO U3MEHEHHE HOMEpa KaHala,
MOJIKJIFOUEHHOTO K pa3roBopy. BeiOpaHHbIN KaHa MOAKIIOYEH K pa3roBOPY 0 BBHIMOJTHEHUS] KOMaHIbI
12 (OTKJIL. PA3I'OBOP). [Jo BeinonaHenus komanasl 12 DAHTOMHAS cBs3b nipepbiBaeTcs.

Komanga OTKJL. PA3BI'OBOP (komanpga 12).

OTa KOMaH/a UCIOJIb3YyeTCs s npekpamienus neiicteus komana PA3I'OBOP (komanga 11),
CUI'HAJI B KAHAJI (komanna 30).
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Komanga KOHTPOJIb KAHAJIA (xomanga 13).
OTa KOMaH /1a UCTIONb3YyeTCs Ul yCTaHOBKH BbiOpaHHoTo Kanana MKM noj
pacIIMpPEHHBIN KOHTPOJIb. BO BTOPOI CTpoKe BBOAUTCS HOMEp KaHaia. [locne HaxaThs KiIaBUIIN
BBO/I B TpeTbheii cTpOKe BEIBOAUTCS COOOIIEHUE O BHITIOJTHEHUN KOMAH/IBI.
Komanna TECT KAHAJIA (kxomanga 14/62).

OTa KOMaH /1a UCTIONb3YyeTCs Ul TeCTUPOBaHUs BeIOpaHHOTO KaHana MKM Ha npoxoxieHue
CUTHAJIa 10 BEIOpaHHOMY MapuipyTy. B mepBoii ctpoke BBoaAMTCS HOMep kKaHauna. [Tocie HaxxaTus
knasuiu BBOJI Bo BTOpoii cTpoke BBIBOAUTCS THII METIH. BbIOOp THIIA MEeTIM KIaBUIIaMH Kypcopa.
[Tocne BeIOOpa THma netau HaxaTh kinaBumry BBOJI. B TpeTseli cTpoke BBOIUTCS KOHTPOJIBHBIN OQMT.
B deTBepToii cTpOKE BRIBOAUTCS MOTYYEHHBINA U3 METIHN OaMT.

XapakTepucTHKA MPOBEPOUYHBIX HLIEH(OB:
- ST Loop — obpatHslii nuieiid odpasyercs Ha Bxoae ppeiimepa MT9075 B nmoroke munsl ST-BUS;
- DG Loop75 - oOparnblii meiid o6pasyercs B iudpoBoM NOTOKE Ha BbIxoje Gppeiimepa MTI075;
- RM Loop - o6parusiii mieiid obpasyercst Ha Bxoge MKM, T.e. 3aBopaunBaeTcs MOTOK Ha
yIaJEeHHYIO CTOPOHY;
- PL Loop — 1o ke, utro u RM Loop, Tonpko oOpaTtHsIii nutelid odpaszyercst Ha Bxone dpeiimepa T.e.
IIPH 3TOM TpoBepseTcs U pperimep;
- MT Loop - obparnslii nuteiid odpasyercs Ha Beixoae ¢pperimepa MT9075 ¢ mposepkoii LIU;
- DG Loop65 - oOparnblit meiid odpasyercs B iudppoBoM NOTOKE Ha BeIxoe Kopuaeka MT8965;
- AN Loop - oOpartHsrIii muieid oopazyercst Boixoje kKopuaeka MT8965 mo aHanoroBoMy CHUrHaiy;
- DS Loop - obpatnsbrit nutetid o6pasyercs mocie 1udCUCTeMBI ;
- TxCh Loop - o6patHbIii muieiid oOpasyeTcs B TpakTe Iepeadn B yKa3aHHOM KaHalle ;
- RxCh Loop - obpatnbriit uterid oOpa3yercsi B IpHeMHOM TPaKTe B YKa3aHHOM KaHaJIE,
- Loop 10 — 3axate npoBepoyHbIii OANT;
- Prbs — oOpatnsr1it mmeiid nceBnocinyyaiinoro curana. [Ipu ucnoip3oBaHUN 3TOW MPOBEPKU
HE00X0AMMO OpraHn30BaTh anmnapaTHbii nuieii KM notoka.
Komanga BCTABKA OIIIMBOK (xomanpga 15).
Ota KoMaH1a ucnonb3yeTcs it TectupoBanust KM Ha pynkimonupoBanue. Bo
BTOPOM CTPOKE BBHIBOAUTCS THI OmKMOKH. BriOop Tuma ommobku kiaBumamu Kypcopa. [locie Beroopa
Tuna omuoOku Haxatpb kinasuiry BBO/I. B Tpetbeit cTpoke BBIBOAUTCA cueTUMK ommnOokK. [loce
WCTIOTHEHHST KOMaH/Ibl IpOTpaMMa MepeXxoIuT Ha BEIOOP THMa omuOku (cTpoka 2). [lpu Haxkatum
knaBuin BBOJI nmoBTropsieTcst BcTaBka paHee BHIOpaHHON omHnOKa.
- OII_BUITOJI (ommbka OUMONISIPHOCTH);
- OII_CRC (ommbKa MUKINYECKOH KOHTPOJIIbHOW CYMMBI CBEPXIIHKIIA);
- OII_FAS (ommOka HUKIOBOW CHHXPOHHU3AIIHNH);
- OLLI_NFAS (ommu6ka B 0-M kaHaje HEYCTHHIX I[UKIIOB);
- IIOT_CHUI'H (noteps curnana).0000
JInist IpOBEpKY BBIMTOJIHEHHSI JTAHHOM KOMaH 1bI HE00OXOAUMO:
1) ycranoButh anmapaTtHbiid nuieiid MKM noroka ;
2) no komange CUHETUNKU OILIMBOK (kom. 20) 3adukcupoBaTh NOKa3aHUs CUETYNKOB OLIHOOK;
3) BBITIOJIHUTH BCTABKY OIIMOKH;
4) mo xomange CHETUHUKHU OLIMBOK (xom. 20) yOeaAuThCsI, YTO CUETIYHK COOTBETCTBYIOIIEH
OomuOKM yBenudmiIcs Ha 1.
Komanna KOE@OUIIUMEHTBI KOJIEKOB (komanaa 16/57).
DTa KOMaH/1a UCIIOJIb3YETCs 11l YCTAaHOBKU KO3 (GUIIMEHTOB Mepeiaull KOJIEKOB B
BbIOpanHOM kaHaie MKM. Bo BTOpoii cTpoke BBOAUTCS HOMEP KaHaya. B TpeTbeli cTpoke BBOAUTCS
kod(urment nepenaun nepeparomniero Tpakra (+0...4+7 1b.). B ueTBepToii CTpOKE BBOAUTCS
KO3 pHULIMEHT nepenaun npueMHoro tpakta (- 0...-7 nb.).
Komanna KOPPEKTUPOBKA JIATHI (komanaa 17).

OTa KOMaH 1a UCTIONb3YyeTCs Ul BBO/Ia TeKymien aatel. Jlata BBogutcs B popmare JJ/MM/IT
U4:MM - JATA/MECALY/T OA/YACBI/MUHYTEL. [Tocne naxarus kinapumu BBO/I,
ycraHoBleHHas fara 3anucbiBaetcsa B KMKM, B uerBepToii cTpoke BbiBoauTCs cooduienne HOPMA.
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Komanpa KOEOOUIUEHT OLIUBOK (komanaa 19/54).

OTa KOMaH/1a UCTIONb3YyeTCs UIA MPOCMOTpa K03 duumenta OUTOBBIX ommOOK. M3mepenue
OIIMOOK MPOU3BOAUTCS 3a ocneanue 48 cexyna. utepsan uamMepeHus omuOoK BbIOpaH TaKUM
00pa3oM, YTOOBI BBIBOJAUMOE Ha 3KpaH YMCIIO0, 0O3HAYaNI0 KOAPPHUIIMEHT OMMUOO0K, yMHOKEHHBIH Ha 107
8 Ecmm WHTEpBaI u3MepeHus Menblie 48 cek., BeiBoautcs coodmenue JJAHHBIE HE 'OTOBBI.

Komanga CHETUMKU OILIUBOK (xomanaa 20/51).
OTa KOMaH/1a UCIOJIb3YEeTCs 7Sl BBIBOJA HA JUCIUIEH cUeTYMKOB omnbok. Mudopmanus Ha
dKpaHe MepUOTUICCKH OOHOBIISETCS.
XapakTepHucTUKa BHIBOJUMBIX CYETUHKOB OIINOOK:
- E6 — cueTuuk ommbok E-Oura;
- CRC — cueTunk ommOOK MUKINIECKON KOHTPOJILHON CyMMBI CBEPXITUKIIA;
- Fas — cueTunk ommOOK UKIOBOM CHHXPOHU3AIINH;
- bum — cuerynk ommoOOK OUITOISAPHOCTH;
- buT — cueTunK OUTOBBIX OIIHOOK;
- Prbs — cyeTunk ommboK mceBnocIydaitHO#M MOCIe0BaTEIbHOCTH.
Komanga TEJEKOHTPOJIb (komanga 21).

DTa KOMaH/1a UCTIOIB3YETCs JUIsl KOHTPOJst paboTocnocooHocTr HPIT mpu akTuBHOM pexnme
pabots! 6:10ka OJIT. Bo BTOpOI#i cTpoke BBoauTcst Homep nposepsiemoro HPII (1...12, 15 — mpoBepka
Bcex HPII na npoxoxnaenue curnana, 16 — mposepka Bcex HPII ¢ moacuerom K-orm, konmuuectBo
HPII 3amaercs komaunoi 38) u BeiBoauTcs BeigaBaeMblid OJIT 6aliT cooOmenuii o Xxome
TEJIEKOHTPOJIA. B TpeTbeii cTpoKe BBIBOIUTCS HANPSKEHHUE U TOK, BbigaBaemblii OJIT. B
4eTBepTOi cTpoke BeiBoAUTCS coodiienue o xoae TEJIEKOHTPOJIS. O6 okonvyanuu
TEJIEKOHTPOJIA ceunerensctByeT coodmenne [IPOLIECC 3ABETILEH. I1pu yctanoske UKM
HeoOxoaumo 3amucath B OJIT konmdectBo HPII, ycraHOBICHHBIX HA JaHHOW JTMHUM — KOMaH[a 38.
Hns mpoBepku Bcex HPII, ycTaHOBIEHHBIX HA JAaHHOW JIMHUM, TIPU BBITOJIHEHUH KOMaH/IbI
21(TEJIEKOHTPOJIb) BBonutcs Homep HPII-15. [{ns npoBeneHus pacliupeHHON NPOBEPKHU
BbIOpanHoro HPII neo6xomaumo BBecTn HOoMep aTtoro HPIT (mpumep - Homep HPII-05). Tlpu
npoBeneHun pacmupenHoi nposepku HPII noacunteiBaercst konudecTBo omubok 3a 30 cekynn. Js
npocmoTtpa pe3ynbtatoB TEJIEKOHTPOJIA Beimonnutsk koMmanay 33 (COCTOAHUE HPII).

Komanga HABHAYEHUE TUY->UKM (komanga 24/59).

DTa KOMaH/1a UCIOJIb3YETCS I MPUBSA3KH KaHalla TOHAJIbHOU YyacToThl (TY) K BpeMEeHHBIM
kaHanam IKM. Bo Bropoii crpoke BBoauTcss HoMep kaHana TY, B TpeTbell CTpOKE - HOMEp KaHaia
HNKM. B gerBepToii CTpOKE BHIBOJAUTCS COOOIIEHHUE O BHITIOJHCHUH KOMaH/IbI.

Komanna BBOJ COOBUIEHUS (kxomanga 25).

OTa KOMaH/1a UCIOJIb3YETCs JIs Iepefjaun Ha YIAAJIEHHYIO CTOPOHY COOOIIEHHSI, COCTOSIIIETO
u3 5 Gaiit. B TpeTbeli cTpoke BBOAUTCS 5 OalT, pactoyioKeHHBIX MO3UIIMOHHO Mo Homepamu 10 26 36
46 56 . B ueTBepTO#i CTPOKE BHIBOJAUTCS COOOIIEHHUE O BHITIOJHEHUHA KOMaHIbI.

Komanana HTHUIUAJIN3ALUSA (komanaa 28).
ITo »To# KOMaHe BBITOMHAIOTCS HaualbHble ycTaHOBKH KMKM.
Komanga TECT UKM (xomanaa 29).

Ota koManaa ucnonbiyercs s TECTUPOBAHU A kananos MKM.

ITo sToit komanzae popmupyercs cTpykrypupoBannblii UKM noTok, B kKaxaoM u3 30-Tu KaHAJIOB
KOTOPOro, MePeAAacTCsi €Ero HOMep.
Komanga CUT'HAJI B KAHAJI (komanga 30).

DTa KOMaH/1a UCTIOIB3YeTCs /sl BhIIauu B BEIOpaHHbIN kKaHat MKM curaan ToHanpHON yacToThl 800
I'u. Bo BTOpoii cTpoke 3anaercs HoMmep kaHaia MKM. KnaBuiamu Kkypcopa BO3MOYKHO U3MEHEHHE
HOMEpA KaHaja B POLECCE BBITOJIHEHUS! KOMaH/pl. CUTHAJI BBIAAETCS 10 BBIMOJHEHUS KOMaHabl 12
(OTKJIL. PA3T'OBOP). [lo Beimonuenus koMauasl 12 ®DAHTOMHA S cBs13b npepbiBaeTcs.

Komanga BCTABKA CK1 CK2 (komanga 31).

DTa KOMaH/1a UCMIOJIL3YETCs ISl BhIIaun B BeIOpaHHbIH kaHat MKM CUTHATBHBIX KaHATOB
CK1, CK2. Bo BTopo#i ctpoke 3anaercs Homep kaHaia MKM. B TpeTbeii cTpoke Ki1aBuliaMu Kypcopa
BeiOupaetcs 3Hayenne CK1, CK2. Homep kaHana MOXHO U3MEHHUTH KJIaBHIIAMH Kypcopa (“¢, “—”)
npu HakaTo kinasume “X”. [Ipu Haxaruu kiaasuimn BBO/] BeiOpannoe 3nauenune CK BcTaBnsieTcs B
notok UKM. B geTBepToii CTpoKe nucIiiess BRIBOAUTCS COOOIICHHUE O BBHITTOJTHCHUH KOMAaH/IbI.
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Komanaa 3AIIUCH BAUTA BY (komanaa 32).

DTa KOMaH/1a UCTIOIB3YETCs IS 3anvcy Oaiita TaHHBIX B BeIOpaHHbId peructp KUKM. Anpec
u nanHble 3a1arcs B popmare HEX. [Ipu ycrienrHoM BBIOTHEHUH KOMAHIBI B YETBEPTON CTPOKE
BeiBoauTCA coobmenne HOPMA, naaye — OILINBKA.

Komanga COCTOSAHHUE HPII (xomanga 33).

DTa KOMaH1a KCoJib3yeTes i nmpocMmotpa coctosiuus HPIT o pedynbratam
TEJIEKOHTPOJIA. B nepsoii ctpoke BBoautca Homep HPIIL. ITocne naxaTtus knasumm BBO/I B 3, 4
ctpokax BbeiBoauTcs coctosinue HPII. KnaBumamu kypcopa Bo3mMokHO n3Menenue Homepa HPII.

Komanga IMTPOCMOTP CUHXPOCHUMBOJIOB (komanga 34).

DTa KOMaH/1a UCIIOb3YETCS AJIsI IPOCMOTPA COCTOSIHUSI CHUHXPOCUMBOJIOB:

- FAS - cunxpocumBoin uukinoBoi cunxponusanuu (X0011011) ;

- NFAS - conepxxumoe HyneBoro kanana yeTHoro nukia(X 1 XXXXXX);

- MFAS - cuaxpocruMBoin cBepxunkinoBoi cuaxpoHuzaunn(0000XXXX)
Komanaa BBIJAYA KOMAH/bI B OJIT (komanaa 35).

Ora KoMaH1a ucnoib3yetcs 1 oomena ¢ 6okom OJIT mo cteiky RS232. Bo BTOpO# cTpoke
BBOJIUTCS KOMaH 1a, COCTOsMIas u3 4eTbipex 0anT. [locne naxarus knasumu BBO/] 3anannas
xomanza Beiactesa B OJIT. B orBer OJIT Beimaet kxurannmio SSh(HOPMA), i maccus
nHpopmanuu. [Ipuanmaemsie ¢ OJIT nanHbie BRIBOASTCS B 3, 4 CTPOKY AMCILICS.

[Tpu BBOzIe KOMaH/IbI B IepBoM Oaiite BBoauTcs Homep OJIT (agpec), Bo BTopoMm Oaiite
BBOJUTCSI HOMEP KOMaH/bl, B TPETHEM M YETBEPTOM OaiiTax BBOJUTCS aJApeC U JaHHBIE
COOTBETCTBEHHO. Bce 3nauenus orobpaxarorcs B Bune HEX.

Brimonnenue komang urenuss MoxkHo SAILIMKJIMTD, ecnu nepen ux BBITOJIHEHUEM HAXaTh
kiapuiry #. [ToBroproe Haxatue kiaBuim # ormensier SALIMKIIMBAHUE komanapr. Ecnu B OJIT
3anucad Heus3BecTHbIA HOMep OJIT, n3menuts ero MoxkHo komanjoi AB AB NN XX, rme NN —
ycranasinBaeMbiii Homep OJIT.

XapakTepucTUKa KOMaH/I;

1.NN 12 AA DD —3anuch B peructpsl LXT360(AA —01...04, 8);

2.NN 13 AA XX — ugrenue peructpa LXT360(AA —01...08);

3. NN 14 XX XX — uyrenue Bcex peructpoB LXT360;

4. NN 15 AA DD —3anuck B EEPROM AT90S8535 ,6aiiTa koH(purypanuu;

5.NN 16 XX XX —yrenue u3 EEPROM AT90S8535 , maccuBa KOHpUTypamuu;

6. NN 17 XX XX — yrenue toka(U4) u nanpsoxenunii (U3, U2);

7.NN 18 Nnrp XX — 3anyctuts TEJIEKOHTPOJIb;

8. NN 19 XX XX — urenue tekyuiero cocrosiuus TK (U4,U3,U2,ZN,Nnrp,FLAG);

9.NN 1A XX XX — urenue pe3ynbratoB TEJIEKOHTPOJISA — 12 Gaii;

10. NN 1B XX XX — gyrenue AlLIIl- 4 6aiit Ul-3kpan, U2-nanpspkenne “-“, U3- HanpspokeHHne
“+”, U4- TOK;

11. NN 1C XX XX — urenue cocrosiuus noptoB npoueccopa OJIT (PA, PB, PC, PD);

13.NN 1E XX XX — I[TPEKPATUTDH TEJIEKOHTPOJIb;

14. NN 1F 01(00) XX — ITEPEITIOJIOCOBKA nanpsixenust nutanus auHuu (01 — Bxmrounts, 00
- BBIKJIIOUMTH). KomManaa vucnonHsercs ToNbKO npu BbikitoueHHoM [I1;

15. NN 20 XX XX — moaymsauust Toka JAI1 mo tumy BKJI/BBIKJT;

16. NN 21 XX XX — urenue Gaiira aros ABAPUI;

but 0=1 — aBapus no orcyrctButo Toka JI1

bur 1=1 — aBapus no nepexocy /JII

but 2=1 — aBapus no BepxHemy npeneny HalnpssKeHUs dSKpaHa

bur 3=1 — aBapus 1o HIWKHEMY IIPEJENY HANPSKEHUS IKpaHa

but 4=1 — aBapus no BepxHemy npeneny Toka I1

bur 5=1 — aBapus nepenontocoBKy Npu BKItoueHUH Toka 11

17. NN 22 01(00) XX — VITPABJIEHUE CUTHAJIOM TEL (01 — Bxirounth, 00 - BEIKIIFOUHTE).
18. 3anmyctuth camokoHTposb M\c LXT360: 01 23 XX XX XX XX - OtBer=55.
19.ITomyuuts pe3ynbTar camokoHTpois m\c LXT360: 01 24 XX XX XX XX

Otet 55-H0pMa, AA-He HopMa, 00-HE TpoBepeEH.

20. YcranoButh HOMep KoHTposuiepa OJIT: AB AB NN XX XX XX

rae NN=nomep konTposiepa OJIT
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B 6mokxe OJIT mpenycMoTpeHa yCTaHOBKA TECTOBBIX PEKUMOB:

1. NN 12 02 01 — netnsi B CTOpOHY JIMHUU.

2. NN 12 02 02 — nerns B croporny MKM.

3. NN 12 02 03 — neTnsi B CTOpOHY JIMHUU U 11eTJist B cTopony MKM.

4. NN 12 02 04 — ananorosas nnetist B cropony MKM.

5. NN 12 02 00 — pexxuM peTpaHCIAIUy CUTHAIOB (OCHOBHOM PEKUM MO YMOJTYaHUH).

Crpykrypa napamerpoB KoHpurypauuu B EEPROM (komanner 15, 16):

Anpec 01 — peructp CR1 m\c LXT360 (08-kopoTkast muuaust;09-1yIMHAAS TAHUS )
Anpec 02 — peructp CR2 m\c LXT360 (00)
Anpec 03 — peructp CR3 m\c LXT360 (00)
Anpec 04 — peructp CR4 m\c LXT360 (00)
Anpec 05 — peructp 1CR m\c LXT360 (FF)
Anpec 06 — konmnuectBo HPIT (0C)
Anpec 07 —uomep OJIT (01)
Anpec 08 — BepxHHUil mopor onpeneneHus aapuu 3kpasa (FF)
Anpec 09 — HWXKHHUN TOPOT onpeaeneHus aBapuu 3kpasa (0A)
Anpec 10 — BepxHwmii nopor onpenenenus apapuu Toka AII (40)
Anpec 11 — npogoikutenbHOCTh curHaina BbI3OB. (0A)
Anpec 12 — nopor 3amuTsl 110 nepexocy Toka JI1. (0A)
Anpec 13 — peructp CR1 M\c DAS. (00)
Anpec 14 — peructp CR2 m\c DAS. (00)
Bce 3Hauenus BBoasaTcd U BeIBoaATcs B Bune HEX.
Komanga KOJIMYECTBO HPII (komanga 38).

Ota komanaa ucnoaszyercs st 3anucu B OJIT komanaet NN 15 06 NN — konmuaectso HPIT
(NN- konmuuectBo HPII B Bune DEC).

Komangpa YTEHME COOBIIEHMUS (komanga 39).

OTa KOMaH/1a UCTIOIb3YeTCs U TPOCMOTpPa COOOIICHHUS C YAaJICHHON CTOPOHBI
(marmmonanbHBIN Oydep). Jlanabie BEIBOAATCS Ha aucruiei B Buae HEX.

Komanga CTATUCTHKA (xomanaga 40/56).

DTa KOMaH/1a UCTIOIB3YETCS ISl MPOCMOTpa cTaTUCTUUYeCKOr nHpopmaruu o tuausiM MKM.
Bo BTopoii crpoke BBoauTcs HoMep kaHana MKM. Iocne naxxatus knasumm BBO/I B 3, 4 cTpokax
BBIBOJMTCS KOJIMYECTBO 3aHATUN U KOJIMYECTBO COCTOSIBUIMXCS Pa3rOBOPOB COOTBETCTBEHHO.
KinaBumamu kypcopa BO3MOKHO U3MeHeHHe Homepa kaHana MKM.

Komanga HOMEP OJIT (komanga 41).

Ota KoMaH1a ucronb3yeTcs i yeraHoBku Homepa OJIT, ¢ kotopsim Oyner padotats BU-4.

DTOT HOMEP BCTABJISIETCSI BO BCE KOMaH b, BbliaBaeMbie B OJIT.
3ATYXAHHUE JIMHUU (komanna 42).

DTa KOMaH/1a UCIOJIb3YETCS I MPOCMOTpPA 3aTyXaHUsl IPUEMHOM JIMHUU. 3aTyXaHUe
Bbruncisercs B LXT360 no ypoBHIO BXOJHOTO CUTHAJIA OTHOCUTEIBLHO HOMHUHAJIA. 3aTyXaHUe
BBIBOJIUTCS B AeinOenax.

MHPOCMOTP 3HAYEHUSA TOKA ITEPEKOCA (xomanaa 43).
OTa KOMaHaa ucnosb3yercs mid npocMmorpa 3HaueHus Toka [IEPEKOCA — pa3HocTu TOKOB
MOJIOKHUTEIBHOTO M OTpHIaTenbHOro Hanpspkenuid {11, BeipabaTteiBaembix 6s1oxom OJIT.
Hanuuue pa3HOCTH TOKOB CBUIIETENIBCTBYET O yTeuke Toka Ha 3EMJIIO.
COEJIUHEHME I10 KAHAJIY (komanna 44).
DTa KOMaH/1a UCTIOIB3YETCS sl COSTMHEHUS ¢ a0OHEHTOM yaaieHHoU ctaniuu 1o MKM kanany.
Curnanel B3aumojieicTBus Boigatotcs ¢ bU-4 u TpaHcnupyloTcss Ha yAIalleHHYIO CTOPOHY.
B nepBoii cTpoke aucmiies BBOAUTCA HOMEP KaHaia, 0 KOTOpOMY OyJeT MPOUCXOAUTh COeIMHEHUE.

Bo BTOpOIi cTpoke aucIuies BRIBOAUTCS Mojcka3ka “#-O16oii”. [lpu Haxatun kiaaBumm “# 1o
CUTHAJIbHOMY KaHaJIy BBIJIA€TCS UMITYJIbC OTOOS JJIUTENBHOCTHIO 250McC.

B Tpertseil cTpoke npeanaraeTcst BIOOp UCTOUHMKA curHana “Tapuutypa”, “Mukpodon’. [Ipu
BbIOOpE ucTouHMKA “Mukpodon” npu pazroBope HaxxuMmatb kHonky MUKP. B gerBeproii cTpoke
BBOJMTCS CTPOKAa HOMepoHabopa. 3Hauanime CuMBOIBI HoMepoHaoopa 0...9, cumBon “F’ Hesnauammii
(mpu BeIIAYE HOMEpOHAOOpa UTHOpUpPYETCs). Brigaua HoMepoHabopa HHUITMHUPYETCS KITaBUIICH
«BBO/I» (“J”). Ilepen Bbinauelt HoMepoHaOOpa BBIAAETCS UMITYJIBC 3aHATHUS JITUTEBHOCTHIO 90MC.

BrinaBaemas nugpa HomepoHabopa oTME4aeTcst KypcopoM — 4epTouka noJ cuMBosioM. ITo okoHyanun
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BbIJIaYX HOMEpOHa0opa MHUTAIOIINK KypcOp YCTaHABIMBAETCS HA epBbIii cuMBoJI. [ToBTOpHAas
MOTNBITKA COCTMHEHHS PEKOMEH/TYETCS TTOC)Ie 0TOOS — HaxaTh kiaBuiry “#”°. [locie ycTaHOBICHUS
coenHeHUs (0TBEeT aDOHEHTa) BO3MOXKEH pa3roBop ¢ ab0HEHTOM nocpeactBoM MT rapHUTypsbl, 1100
4yepe3 BCTPOCHHBI MUKPO(OH B 3aBUCUMOCTH OT KoHuUryparuu 61oka b1-4.
[TapameTpsr HoMepoHabopa SOmc-50Mmc.
CBPOC CYETYHUKOB OHIUBOK (xomanaa 45/55)
ITo Droii komane BeIONHSETC cOpoc B “0” CYETUYMKOB OIINOOK.
CHATHUE YJIAJEHHOM METJIN (xomanaa 63).
[To Dot KOMaH 1€ BBIMOIHSAETCS OTMEHA METIN YCTAaHOBJIECHHOM M0 KoMaH e 62.
BPEMEHHOE OTK/IIOUEHHUE «I1APOJISI» (komanaa 84)

OTa KOMaH /1a UCTIOJIb3YETCs [l BpEMEHHOI'O OTKITIOYEHHUS TPeOOBaHUs BBOA MAPOJIs Iepe
3aJlaHueM KOMaH/Ibl PU MPOBEACHUH HACTPOCUHBIX U PETIaMEHTHBIX padoT. BoccTanoBieHue
MCXOJ/IHOTO PeKUMa IMPOU3BOAUTCS MOBTOPHBIM BKiItoueHHeM KM.

KOH®UT'YPUPOBAHMUE, YIIPABJIEHUE, MOHUTOPHUHI OJIT SHDSL (xomanaa 85).
Komanna nepexmouenus Ha padoty ¢ OJIT SHDSL .
Komanpa paboraet no npunuuny Briaroueno/Boikiaoueno.
COCTOSIHHE OJIT SHDSL (komanna 86).
Bo 2..4 ctpoku nucruiesi BBIBOASATCA 3HAUYEHUS MapaMETPOB COCTOSIHUS YCTPOWCTB, OMUCAHHBIE
BbIllIE. B KOHIIE IEpBOIl CTPOKM BBIBOAUTCS KOJ COCTOSIHMS ycTpoiicTBa. KnaBumamu ‘¢, “—”
BBIOMPAETCS] YCTPOMCTBO (0TOOpakeHUE B TIEPBOM CTPOKE):
xDSL - OJIT1-1;
xDSL-Y- OJIT2-1;
xDSL-2 — OJIT1-2;
xDSL-2Y- OJIT2-2.
KOH®UTI'YPALIUA OJIT SHDSL (komanpaa 87).
KnaBumamu “¢—”, “—’’ BpiOupaeTcsi npocMaTpruBaeMblii TapaMmeTp.
KnaBumamu “*” + ¢“¢=”, “—”’ piOnpaeTcst ycTpONUCTBO.
IIpy HaxkaTum kiaBuUIM “#’ mapaMeTp BBIBOAUTCS B TPETbIO CTPOKY A PENAKTHUPOBAHUS
KJIaBUIIaMH “‘¢—", “—”’. OTMeHa pelakTUPOBaHUs — IOBTOPHOE HAXKaTHE KIaBUIIN “#.
3anuch napameTrpa nocjie peaakTUpoBaHus — KiaBuma “VMcnoaHuTs”.
MNEPE3AIIYCK OJIT SHDSL (komanaa 88).
KnaBumamu “¢—”, ““—”’ BpiOupaeTcst ycTpOHCTBO.
[Ipu HaxxaTum kinaBuy “McnosHUTE” BbIIAETCS KOMaHAa Mepe3anyckKa.

5.8. T3 ICMIL.

5.8.1 Onucanne n padora u3genus
LIU®POBOM CUHXPOHHBIN MYJIbTUIJIEKCOP IIOTOKOB

nMeHnyeMbIil B ganbHeimem «[[CMIT», npegnaznauen
- 171 MYJIBTHILUIEKCHPOBAHHMSI KAHAJIOB CENTbCKUX CETEH AIEKTPOCBA3H B IU(POBBIX MOTOKAX
Ha TIEPBUYHON U CYOTIEPBUYHOM CKOPOCTSIX MEepeIayH,

- paszeneHus MepBHYHOrO HU(PPOBOro MOTOKA CO CKOPOCThiO 2048 KOUT/C Ha TPH MEPBUYHBIX

(2048 x6ut/c) unu cyonepBuuHbiX (1024 KOUT/C) MOTOKOB U COOTBETCTBYIOIIETO 00bETNHECHUS

BXOJISAIINX MTOTOKOB.

[TepBruuHbIC MOTOKH MOTYT OBITH 0Opa3oBanbl o0opyaoBanueM DATC, UKM-30-C, UKM-
30“KEIP” u np.

CyOnepBuYHBIC TOTOKK MOTYT OBITH 00pazoBaHbl o0opynoBannem MKM-15“UBA”, UKM-
I15“KEAP” unu ATC «COCHA».

LICMII no3BoJiIeT NOAKIIOYATh SKCILTyaTUPYEMBIE HA CEJTbCKUX CETAX AIEKTPOCBI3U

15-xaHanbHbIE cCUCTEMBI iepeaaun K coBpeMeHHbIM DATC u oprannsosartb

M(pOBOM TPAH3UT KAHAJIOB B CUCTEMaX C BbIICJICHHBIMUA CUTHAJIbHBIMU KaHAJIaMH.
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5.8.2 TexHn4yeckne XapaKTepuCTHKH

ITapameTpbl NepBUYHOIO HU(PPOBOIo CTHIKA
- Ckopocts niepenaun — 2048(1£50- 10'6) xout/c. Kon - UITW wian MUIIN.
BXO,Z[ " BbIXOA — CUMMCTPHUYHELIC.

IlapamMeTpbl CUTHAJIA HA BBIXOAHBIX NOPTaX:

a) HampsHKEHHUE UMITYJIbCA CTBIKOBOTO CUTHAJIA JIF0O0H MOJIIPHOCTH HA U3MEPUTEITLHOM
Harpy3ouHoMm compotusieHun (120£1,2) Om momwkHo OwiTh (310,3) B;

0) TMKOBOE HAIPSDKEHHE B OTCYTCTBUHU MMITYJIbCA CTHIKOBOTO CUTHAJIA HA HATPY30UYHOM
conpotunennu (120%1,2) Om gomxHo ObITH He Oonee 0,3 B;

B) JIUTEJILHOCTh UMITYJIbCA HA YPOBHE I1OJIOBUHBI HOMUHAJIBHON aMILTUTYAbl — (244%25) Hc;

I') MAKCUMaJIbHOE OTHOLIEHUE aMILIUTYJ UMITYJIbCOB Pa3HOU MOJISIPHOCTH HA YPOBHE ITOJIOBUHBI

HOMHUHAJIBHOU JIUTEILHOCTH - oT 0,95 mo 1,05.

[TapamMeTpbl cMTHAJIa HA BXOJAHBIX MOPTaX:
a) HOMMHAJIbHOE BXO/IHOE conpoTusieHue — 120 Owm;
0) monmycTUMOE 3aTyXaHWE€ CHUTHaja Ha mojayTrakToBoi yactote (1024 xI'm) - He 6onee 6 nb;
B) 110J10Ca 3aXBaTa YCTPONCTBA BBIJIEIECHNS TAKTOBOM 4acTOThl - He MeHee +102 I'y oT HoMHHAIBHOM.
Crpykrypa curnana MKM mommkHa cooTBeTcTBOBaTh TpeboBanmsM pekomeHaanuu [TU-T G.704 .

ITapameTpbl cyOnIepBHYHOTO HU(PPOBOIro CTHIKA
Cxopoctb nepegauu - 1024 (1£50- 10°) kGut/c. Kox - UITH mmm OMC. BXog  BEIXOX CHUMMETPUYHBIE.

I[IapaMeTpbl CHTHAJIA HA BHIXOIHBIX MOPTaX:

a) HaMPSDKEHWE UMITYJIbCa CTBIKOBOTO CHTHAJIA JIFOOOW MOJSIPHOCTH Ha M3MEPUTEIHFHOM HArpy304HOM
conporusienun (120£1,2) Om nmomxuo OBITH (310,3) B;
0) THMKOBOE HANpsHKEHHE B OTCYTCTBHHM HWMITYJIbCA CTBHIKOBOTO CHTHAlla Ha HArpy304HOM
conpotunennu (120%1,2) Om gomxkHo ObITh He Oonee 0,3 B;
B) JIUTEJILHOCTh UMITYJIbCA HA YPOBHE I1OJIOBUHBI HOMUHAJIBHOM aMIIUTYbl — (488149) Hc;
I') MAKCUMAaJIbHOE OTHOIICHHE aMILTUTYJ] UMITYJIbCOB Pa3HOU MOJISIPHOCTH HA YPOBHE MOJIOBUHBI
HOMHUHAJIBHOU JIIUTEILHOCTH - oT 0,95 1o 1,05.

IIpumeuanune. Curnan B koge OMC - ofHONONAPHBIN. NpHU uIUTENbHOCTH (976198) He.

[TapameTpsl cUTHaIA Ha BXOJHBIX MTOPTaX.

a) HOMMHAJIbHOE BXO/IHOE conpoTusieHue — 120 Owm;
0) TomyCcTUMOE 3aTyXxaHHWe BXOJIHOTO CHTHaJIa Ha mosyraktoBoi yactore (512 xI'mr) - He Gonee 6 nb.

Pacnpenesienne kaHajioB
Pacnipenenenue kaHajaoB B KaXJI0M M3 IIOTOKOB OINPEAEIAETCS YCTAaHOBKOW jkammepoB S22 — S29.
Hasnauenwne mxammepoB S22 — S29 npuBeneno B Tadsmiie 1.

Tabmumna 1
KonnuectBo KaHamoB Homep mxammnepa
B moTokax «I11» u «I13» IToTok «I11» ITotok «II3»
12 S25 S29
9 S24 S28
6 S23 S27
3 S22 S26

VYcTaHOBKa JKaMIIEpOB ONpEAEsSeT KOJIMYECTBO KAaHAJIOB B KaKJOM U3 IOTOKOB, HallpUMEp:
yCTaHOBJEHBI JkamIiepsl S22 u S25 nns nmotoka «[11», ycranoBneH mxammep S28 mist motoka «[13».
B osrtom cnyuae, B mortoke «[Il1» Oymyr moakmroueHsr 15 (12+3) kananoB, B moToke «I[I3»
COOTBETCTBEHHO — 9 KaHasoB U B moToke «[12» ocrapuivecs 6 KaHAIOB.

Takum 00pa3oM, MOXKHO YCTaHOBUTH JII0OO€ BO3MOXKHOE KOJMYECTBO KAHAIOB B KaXXIOM W3
IIOTOKOB ¢ mmaroM 3 kaHana. Eciu Hu oguH mxamiep A notokos «I11» win «I13» He ycTaHOoBiEH, B
JTAHHOM IIOTOKE KaHaJIbl OTCYTCTBYIOT.
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Pacrnipenenenne kaHaIoOB B KQXKIOM M3 TIOTOKOB JIJIsl JAHHOTO MpUMeEpa MPUBEACHO B TabHIIe 2.

TaOmnuma 2
«2048» TTotok «I11» TTorox «I12» ITorox «I13»
30 xaHajgoB 15 xananoB 6 xaHaJIoB 9 KaHaJIOB
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 1
17 2
18 3
19 4
20 5
21 6
22 1
23 2
24 3
25 4
26 5
27 6
28 7
29 8
30 9

Curnamu3anusi B KHO u K16 ¢popMupyeMoro nepBU4YHOI0 MOTOKA

bur 1 KHMOHC (nyneBoro kaHaJbHOIO HMHTEpBaja HE COACPIKAILErO LUKIOBBIM CHHXPOCUTHAN)
npuHuMaer 3HadeHue «0», ecaum L[CMII onpenensieT OTCYTCTBHE CBEPXIMKIOBOTO CHHXPOHH3MA
aJbHEHW CTAaHIINU B IIOTOKE.
bur 2 — Bcerma «1».
bur 3 - npunumMaet 3HaueHue «1», ecau LICMII onpenenser Hanuuue curnana «AJl1C» B moToke.
bur 4 - npunumaer 3HaueHue «0», ecnum L[CMII ompenensier OTCYTCTBHE CBEPXIMKIOBOTO
CHUHXPOHH3MA B ITOTOKE.
but 5 - 3nauenue «0», ecnmu [ICMII onpenensieT OTCyTCTBHE IUKJIOBOTO CHHXPOHU3MA B TTOTOKE
bur 6 - npunumMaet 3HaueHue «0», ecan LICMII onpenensieT oTCyTCTBUE CUTHAJIA B IOTOKE

Cocrostnue OUTOB 7 1 8 ONPEACISAIOT HOMEP WHIUIIUPYEMOTO IMTOTOKA:

00 — moTok 2048; 01— morox I11; 10 — motoxk I12; 11 — morox I13.
but 6 KM16110 (mmecTHaanaToro KaHaAIbHOTO MHTEPBAJIa HYJEBOTO ITUKJIA) MPUHUMAET 3HAYEHUE «1»,
eciu [ICMII ompenensier aBapuio CBEPXIMKIOBOTO CHHXPOHU3Ma B MOTOKe «2048», mrbo aBapuio
CBEPXILIHUKIOBOIO CHHXPOHHU3Ma OJHOBPEMEHHO B TOTOKAX «I11», «[12» u «I13%».

42



5.8.3. OO0mme xapaKkTepuCcTHKH
OnekTponutanue — MmuHyc (36 — 72) B; . Ilorpebnsiemass MomHOCTh — He Oonee 2 BT.
CaeToanoHasi HHANKALHSA PE:KMMOB KOHTPOJIA

0 (a) — MHAMKAIUS KOHTPOJIS OCHOBHOro notoka; 1 (b ) — mumukanms konTpons moroka “I117;

2 (€¢) — wHAMKaus KOHTpoJs motoka “T12”7, 3(d) - unamkanms konTpons noroka “II3”,

CeTonnoaHasi MHAMKALIUS ABaPUIHBIX COCTOSTHUI

IIPM  — oTCyTCTBHE BXOJHOTO CUTHAJA;

AIC - orcyrcTBHe HMKIOBOM cunxpoHusauuy; (Muranue ALIC o3Hauaer paboty B
HECUHXPOHHOM PEKUME).

ACHC - oTcyTCTBUE CBEPXIIMKIOBOM CUHXPOHU3AIUY;

AJIC — aBapuMHOE COCTOSIHUE JJalTbHEN CTaHIUU;

ACHIC — orcyTcTBUE CBEPXIIUKIOBOM CHHXPOHU3ALUH TAJIbHEN CTAHIIMH.

PaGora - ungukanus padouero cocrostaust LICMIT.

Knonka PEZKUM - BeIOOp PEKMMOB HHAMKAIIUN TTOTOKOB.

IpuHoun padoTsl COCTOUT B (POPMUPOBAHUHU U NIPHEME IEPBUYHOTO 1oToka 2048 kOut/c co
CTpyKTypoii, cooTBeTcTBYIONIEH pekomenaanuu [TU-T G.704 u pa3aeneHun KaHAJIbHBIX UHTEPBAJIOB
NEPBUYHOTIO MOTOKA U cooTBeTcTBYtoMX CYB.

B LICMIT o6pabateiBatorcst CYB1 n CYB2 nist kaxaoro kaHana.

Nmeercs Bo3moxkHOCTh MHBepcuu CYB.

[Tpu nro6o0it cxeme opraHuzaiuu cBs3u ¢ ucnosib3zoBanueM L[{CMII Toibko 0HO M3 YCTPOKHCTB
JIOJDKHO paboTaTh B «BEAYILEM» PEKHUME TAKTOBOM CHHXPOHM3ALMU (BCE OCTAJIBHBIC - B «BEJJOMOM>»).
Ha pucynkax 3 u 4, HanpumMep, NpUBe/eHbI IBe BO3MOKHbIE CXeMbl OPTaHU3ALMH CBS3H.

Cxema opranuzanuu cBsizu ¢ ogaum LICMIT

Yerp. Gopm.
[Toroka < » 11
Yerp.
Yerp. opm 20 Popw.
< 112 >
[Motoxa [ 48 b Horoxa
2048
KOuT/C
Yerp. ©opm. | o 113
Pucynox 3 IToroka
Cxema opranu3zanuu cBsi3u ¢ asymsi LICMII
Yerp. @opm. Yerp. @opm
Ilotoxka |«—IIl I11 |« » Iloroka
Yerp. o
Yerp. ®opm ) = 20 20 e, Tp pM
[Moroka | 48 48 IToroka
Yerp. @opm | 113 3 L Yerp. @opm
[ToToka [Toroka
Pucynok 4
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5.8.4. Koncrpyknus HHCMII
CMII KOHCTPYKTHUBHO COCTOUT M3 OJIHOW MEYATHOM IUIATHI U JIMLIEBOM MaHENH, Ha KOTOPOH
YCTaHOBJIEHBI HHAUKATOPBI, OPraHbl YIIPABICHUSI U Pa3bEMBL.
HasnaveHnue BIXO0B pa3beMOB CIIEAyIOIICE:

Pazwem 2048:
6 -7 - BXOI CUTHAJIA; 4 -5 - BBIXOJ CUTHAJA.
Pazwemnbr I11, I12 u [13 (Ha BuIKax pa3beMOB COEIUHUTH KOHTAKTHI 1 1 3):
6 -7 - BXOI CHUTHAJIA; 4 -5 - BBIXOJ CUTHAJA;
3 - OJIOKMpOBKA CHTHaNM3auu; 1 - «KOPITYC».

Ha meuaTHoO# miate ycTaHOBIJICHBI IEPEMBIUKH (KamMIiepa), 3a1aro1iue pexxuMbl padoTsr LICMIT.
Hasnadyenue nepemslyex cieayrolee:

Ixammnepa JP1, JP2 u JP3 onpenensitoT peskuMbl OCHOBHOTO MOTOKa «2048», a UMEHHO:

JP1 — BBIOOp KONa (Iepembruka ycranoBiena — kox YIIH, JP1 casta — kom MUIIN);

JP2 — mepembIuka ycTaHOBJIEHA — pad0Ta ¢ HECHHXPOHHBIMU ITOTOKAMH.

JP3 — ympasnenue ¢opmupoBanueM CYB B cinywyae aBapuu (IepeMbluKa yCTAHOBJICHA — B
CVYBax nynu, cuara — B CYBax equHHUIIbI).

Jbxamniepa JP4 — JP9 onpenensitor pexumsl notoka «I11», a uMeHHO:

JP4 — BBEIOOp CKOpOCTH TIepeIaun MoToKa (mepeMbluka yctaHoBineHa — 1024 ko6ut/c,

custa — 2048 xout/c;

JP5,JP6 — BBIOOD KOMA:

Jns ckopoctu 2048 x6ut/c (JP5 ycranosnena — kon YUIIH, cusara - kon MUIIN),

nepembruka JP6 He ucnonb3yercs;

Jast ckopocti 1024 x6ut/c (06e nepeMbruku cHATHI — ko UITH,

JP5 ycranosnena — kog OMC, JP6 ycranoBneHa - kox ODT-2).

JP7 — tun curnanuzanuio (nepemsluka ycraHosieHa — 2BCK, cusita — 1BCK);

JP8 — ympasnenue umnBepcueir CYB B motoke II1 orHOocuTensHO motoka 2048 (mepembluka
YCTaHOBJIEHA — MHBEPCHUS, CHSTA — 0€3 HHBEPCUN);

JP9 — ynpasnenue dopmupoBanuem CYB B ciywae aBapum (mepemMbluyka YCTaHOBJIEHA — B
CYBax nynu, casta — B CYBax equHuisr).

Jbxammepa JP10 — JP15 ompenensitor pexkumbl notoka «[12», a mxamnepa JP16 — JP21
ONpEAEIAIOT peXUMbl NMOTOKa «[I3», HazHadeHWe 3TUX [KAMIIEPOB  AHAJOTMYHO HAa3HAYEHUIO
JoKaMIiepoB rpynnsl «I11».

Jbxamniepa JP22 — JP29 onpenenstoT pacnpeneicHue kaHaaoB (cM. 1. 5.8.3).

Jlxamnepa JP30 u JP31 — BeiOOp pexxuMa TaKTOBOW CHHXPOHU3AIUH:

Benowmelit pexxum JP30 JP31
CuaXpoHM3a1UsI OT 000PYAOBaHUS MOAKIIOYEHHOTO K TopTy 2048 «-» «-»
CuHxpoHu3aIyst 0T 000py10BaHUs TOKIIOUEHHOro K nopry I11 <+ » «-»
Benymuii pexxum
Bce o6opynoBanue (puc.3, puc.4) cuaxponusupyercs ot [ICMIT «+» «+»
I'me: «-» -nmepeMbluka CHATA. «+ » - IEpEeMbIYKa yCTAHOBJICHA.

O6opynoBaHue JOMKHO CHHXPOHU3UPOBATHCS OT OJHOTO M3 YCTPOMCTB, MOAKIIOYEHHBIX K MOpTaM
“2048” unu “TI1”, mpu 3TOM OCTaJIbHBIE YCTPOICTBA JOKHBI Pa0OTaTh B «BEIOMOM» PEKUME.
I{CMII npeana3zHayeH 1Jsi padoThl TOJBKO M0 CTAHIIMOHHOMY CTBHIKY.

5.8.5.Acnoab30Banue u3aeJaus

- Ilepen HauasoM HCIIOJIB30BAHMS M3IENUS CIEAYET CMOHTHPOBATHh CUTHAJIbHBIE LIHYpPHI, a
TaK)K€ YyCTAHOBUTbH COOTBETCTBYIOIUE IIEPEMBIUKH .

MOHTaX IIHYpOB M YCTAaHOBKY MEPEMBIUEK BBIIIOJHUTH B COOTBETCTBUU C 11.5.8.6

- TloakmrounTe CMOHTUPOBAHHBIE IIHYPBI K COOTBETCTBYIOMUM pazbemam [ICMIT .
ABapuiiHble CBETOAMOABI JOJDKHBI «MUTaTh» B T€UEHUE HE Ooiee 4ceK., MOCIe Yero JOIHKHBI

NOracHyTb. B ciyuae Hanuuus kakoi-1u0o aBapuu 1o JII00OMY U3 TPEX MOTOKOB «MUTAHUE»
cBeToaM010B He npekpaTtutcs. Haxumas Ha knonky PEZKUM na nepeaneii nanenu LICMII,
BbIOEpUTE PEXKUM aBapUHHON MHIMKALUH JUI KaXI0T0 U3 TOTOKOB U ONPENEINTE IPUUNHY
aBapUIHOMN CUTHAJIM3ALUU. Y CTPAaHUTE IPUYMHY aBAPUU U NIPOBEPHTE MPOXOKICHUE KAHAIIOB B
CUCTEME IIEPEIadH.
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5.8.6. Texymmii peMOHT
- PemonTtupoBats [ICMII moryT kBanuduIrpoBaHHbIE CIICITUATUCTHI, UMEIOIIHE TPAaBO
MIPOU3BOAUTH COOTBETCTBYIOLUIA PEMOHT.
- 3ampemniaeTcss MPOW3BOAUTH peMOHTHBIE pabotrel ¢ IL[CMII, moaKIIOYEHHBIM C CeTH
SJICKTPOIIUTAHUS.
- Bo3Mo)xHbBIE HEHMCTIPAaBHOCTH U CIIOCOOBI UX YCTPaHEHUs MPUBEIEHBI B TabIuUIE 2.

Tabnuma 2
[IposiBieHME HEUCTTIPABHOCTH BepostHas npuunna Cnoco0OsI yCTpaHEeHHs
[Tocne BxatoueHust nutanust He | OTCYTCTBYET HapsKEHUE [IpoBepuTh NpaBUIBHOCTH
cBeTuTcs MHAUKarop ‘“‘Padora’ | muraHus MMOAKJIIOUEHHUS.
LCMII He B3auMOAENCTBYET C OOpBIB IPOBOJIOB B IIpoBepuTh UCIIPaBHOCTH
COTPSATAaeMBIM O0OPYIOBAHUEM | CUTHAJIBHOM IIIHYpE. CUTHAJIbHBIX IITHYPOB U
HenpaBunbHoe NOAKIIOYEHUE. | TPABUIBHOCTD MOJIKIIFOUESHHUS.

[Ipy BO3HUKHOBEHUH JAPYTUX HEUCIIPABHOCTEN 0OpaTUTECh K IPEICTABUTEIIAM

NpCANPUATUA-N3TOTOBUTCIIA.

5.9. T93 ATUKM

5.9.1. Ha3nauenmue

AJIUKM npuMmeHsieTcss Uil yBEIMUYEHHUS KOJMYECTBA KAHAJOB HA JIMHUAX CBA3U C
ucnoip3oBanueM yxe noctpoeHHsix JIKC tpakroB MKM-30.

JInst opraHu3aliiy CBsA3U HeOOXOIMMBI JIBa TPAHCKOIEpa.

Tpanckogep AJIMKM mnpennazHadeH Il TOBBIIICHUS  MPOMYCKHOH  CIIOCOOHOCTH
COCMHUTENBHBIX JHUHUNA MeXay o0opynoBaHueM rpymnmnoodpazoanus MKM-30 unn 31eKTpOHHBIMU
ATC c ucnonp3zoBanreM JUHEHHBIX TpakToB anmnaparypbl MKM-30. Tpaunckoaep Boinonanser UKM-
AJIMKM npeoGpa3zoBanue aByx notokoB El B ¢opmare, coorBercTByromemM Pekomennanuu ITU-T
G.704 B moTOK cO ckopocThio nepeaaun 2048 kOut/c n obpaTHOE Mpeodpa3zoBaHUE HA TIPUEME.

[IpenycMoTpeHa BO3MOXKHOCTH nepegaun 16-ro KaHaJIbHOTO UHTEpBasia 0€3 TPAaHCKOIUPOBAHUS
(mmst pabotel ¢ OKC-7) u no cemu OLIK (64 kO6uT/C) B Ka)XXa0M NMpeodpa3yeMoM MOTOKE.

OO6opynoBaHue B peKUME TPAHCKOIUPOBaHHMS 16-ro KaHAIBHOTO HMHTEpBaja IOAACPKHBAET
curnanuzanuio o 1BCK, R1,5 u R2D. [IpenycmoTpena Bo3amoxkHoCcTh nHBepcun CYB.

DnexTpuueckue xapakrepucTuku notokos E1 coorBerctByror Pekomennauuu ITU-T G.703.

Tpanckoaep AIKM mosker paboTtath ¢ a100bIM 000pyaoBaHHEM (HOPMUPOBAHUS U TIEpeaadn
noTokoB 2048 kOuT/c B 1000# KOMOWHAITUH.

Tpanckonep AJAMKM mnoanepXKuMBaeT pexuUM COXpaHEHHS MOTOKa A B cilydae aBapuu
TpaHckojiepa B coorBercTBuU ¢ Pexomennanueit ITU-T G.761.

5.9.2. XapakrepucTuku
- Cteixu 2048 xbut/c B cooTBeTcTBUU ¢ Pexomenganusamu G.703 u G.704 ITU-T (xom MUIIU
i YIIU, 3aryxanue 1o 6 n1b, cummerpuunsiii 120 Om).
- DJEKTpONUTaHUE OT CTAHIIMOHHOTO UcTouHUKa MUHYC 60 B +20% -40%.
- [ToTpebnsiemast MOIIHOCTH — He Ooiee 2,5 BT.
- Jlnanmazon pabouux temmneparyp ot 5 go 40°C.
Tpanckonep AJIMKM BbINIOTHEH B BUAE OJHON sU€KM KOHCTpYKTHBA anmnaparypsl MKM-30K
Ha nepenneit nanenn AJIMKM pa3menieHst:
KHOTIKA MEPEKITIOUYCHUS PEKUMOB aBAPUNHON UHANKALIMU «Pexum»;
KHOIIKA BbI30Ba aBapUHNHON MHANKALUUU JanbHeN cTaHuu «/JCx»;
CEMH CETMEHTHBIA MHANKATOP PEKUMOB aBapUHHONW UHANKALINY;
cBeroano bl aBapuitHoit unaukanuu «I[IPM», «ALIC», «cACLC», «AIC» u «ACLC».
Ha 3agneii manenu AJIMKM pa3zmenieHsr:
pazbeM ISl MOAKIIOYEHUS! CTAHIIMOHHOTO MUTAaHMUS;
TPHU 8-KOHTAKTHBIX PO3ETKHU ISl MOJIKIIOUYCHUsI 000pyaoBanus hopMupoBanus («A» u «B») u
nepenaun («C») IEpBUYHBIX IOTOKOB.
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5.9.3. VYcrpoiicTBo u padora

Tpanckozaep npeoOpasyeT JiBa moToka «A» U «B» 2048 kOut/c ¢ kaHamamu 64 kout/c (Pek.
G.711 ITU-T) B motok «C» 2048 x6ut/c ¢ kanaiamu 32 kout/c (Pex. G.726 ITU-T) u BbIIOIHSIET
oOpaTHOe mpeoOpa3oBaHue.

[Tpu ucronbp30BaHUK CUTHAITU3AIINY C BBICICHHBIME cUTHAIBHBIME KaHaamu (BCK)
nepeaaroTcs Outhl «a» 1 «B» (CYB1 u CYB2) ¢ BO3MOXXHOCTBIO HHBEPCHH.
bur «c» - nor. «0», 6uT «d» - nor. «1».

[Ipu ucnonp3oBaHUM cUTHAIM3AIMHU ¢ o0muM KaHaimoMm curaanuzainuu (OKC) (ycranaBnuBaercs
nepembukoii JP4) 16-pie KaHaTbHBIC HHTEPBAJIBI IOTOKOB «A» U «B» nepenatorcs 6e3 n3mMeHeHus (B
3TOM CJIy4ae He MOTYT HCIIOJIb30BaThCsl KaHalbl 15 u 16 motoka «B», koTopsle crienayer
3abnokupoBath Ha ATC).

B pexume npsimoro nepeHoca kanaiaoB 64 KOUT/c (YUCIIO MPSIMO NMTEPEHOCUMBIX KaHAJIOB OT 1 710
7 115t TOTOKOB «A» 1 «B» ycranaBnupaercs nepembrukamu JPS — JP10 He3aBuCcHMO) yacTh KaHAJIOB
TaK)Ke HE MOXKET OBITh UCIIOJIb30BaHa (CM. TabJ1.2), ’TH KaHaJbI clieayeT 3a0okupoBath Ha ATC,
eciu ucnodib3yerca OKC.

5.9.4. Cxembl BKJIIOYEHHUSI TPAHCKOAEPOB

OO0pIuHas cxeMa BKIFOUCHHS (puc.2).

YerpoiicTso CxeMa BKIIIOYEHUS TPAHCKOIEPOB Yerpoiicteo
hopmupoBaHUs (dhopmupoBaHHS
MOTOKA A A MTOTOKA
2048 K6I/IT/S AJIVUKM CucreMa AJIMKM 2048 K6I/IT/S
(BEAYLINH) -1 C nepenaun C ) (BEJIOMBII)

- WU JTUHEHHBIN v =
YcrpoiictBo g | cocammm TpaKT e B CTPOHCTBO
hopmupoBaHUs KOHTaKThI 2048 K6uT/C COEIUHATH (opmuposanus
IOTOKa 1u3 KOHTaKTbI TIOTOKa

Ha Buike «C 1u3 2048 xK6uT/C
2048 K6I/IT/S S B <C Kout/c
(BEJOMBIN) Pucynok 2 (BEIOMBIN)

TaxToBast CHHXpOHHU3aLUs 110 CXEME pUC.2

YcrpoiictBo hopmupoBanus motoka 2048 kOut/c, noaxinoueHHoe K nopry «A» AJIUKM-1,
JOJKHO paboTaTh B BEAYILEM PEKUME TAKTOBOM CUHXPOHM3ALMU (master), a OcTalbHbIe TPU — B
BegomoM pexume (slave). Ha AJIMKM-1 HeoOX0auMO yCTaHOBUTH NMEPEMBIUKY MEKAY KOHTaKTaMH 1
u 3 Ha BuiKe «C».

B ciydae oTkaza o0opynoBaHus, MOAKIIOYEHHOTO K MOpTy «A» AJIMKM-1, 6ok AJIUKM-1
NEPEXOAUT B PEXKHUM CaMOXPOHUPOBAHUS U CTAHOBUTCS BEAYIIMM (master) Ui BCEX OCTaJIbHBIX
YCTPOMCTB.

YerpoiieTBo Cxema BkiroueHus ¢ nudposoit DATC (puc3. Yerpotictso
(dhopmupoBaHus (dbopmMupoBaHUs
[IOTOKA A A MOTOKA
2048 K6HT!C AJIUKM Cucrema AJIIKM 2048 K6I/IT{‘C
(BEAYIINN) 1 C nepenavu C 2 (BEAOMBIN)
VYerpoiicTBo e VYcerpoiicTBo
B COCIMHUTH TpaKT HEC B
(hopmupoBaHus KOHTAKTHhI 2048 K6HT/C COE/IMHAT opmupoBanust
HOTOKA 13 KOHTaKThI HOTOKA
2048 x6ut/c Ha BUIKE (G I3 2048 xGur/c
(CHHXPOH- ity na se < (BEJJOMBIif)
HBIN ¢
MOTOKOM A)

MIOPTHI OHOU
uudposoit DATC
TakToBast CHHXpOHHU3aLMs 110 CXEME pHC.3
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YcrpoiictBo hopmupoBanus noroka 2048 kOut/c, noakiaroueHHoe K opty «A» AJIIUKM-1,
JIOJDKHO paboTaTh B BEIYIIEM PEKUME TAKTOBOM CHHXPOHM3AIMHU (master), a yCTpOHCTBO
¢dopmupoBanus noroka 2048 KOHUT/C, MOAKIIOYCHHOE K MOPTY «B» paboTaeT CHHXPOHHO C IIOTOKOM
«A», T.K. «<A» 1 «B» SIBIAIOTCS YacTIMH OJHOM U Tol ke 1udpoBoit DATC. OcranbHble ABa — B

BegoMoM pexume (slave). Ha AJIMKM-1 HeoOX01MMO YCTaHOBUTH NEPEMBIUKY MEXAY KOHTaKTaMH 1

u 3 Ha BWIke «C» u nepembluky JP13.

B ciydae otkasza o00opyaoBaHus, MOAKIIOYEHHOTO K TOpTy «A» AJIUKM-1, 6ok AJJUKM-1
MIEPEXOJIUT B PEXKUM CHHXPOHHU3AIKHU OT mopTta «B», B cilydae e oTkasza u 1o nopry «B» — B pexxum
CaMOXPOHHPOBAHUS U CTAHOBUTCA BEAYIIUM (master) JJisi BCeX OCTabHBIX YCTPOUCTB.

5.9.5. ABapuiiHasi CHTHAJM3alUs

B ciydae BO3HMKHOBEHUS KaKOW-I100 aBapuu 110 JII0O0OMY M3 TOTOKOB Ha MepeHel nmaHenu
JIOJDKHBI «<MHUTaTh» 5 CBETOJIMOA0B aBapUHOW MHAUKAIMKU. YacToe «MUTaHUE» C YACTOTOU OKOJIO
21’11 cUrHaIM3UPYET O CPOUHOM aBapuu, 0oJjiee MEJIEHHOE U PEJIKOE «MUTaHUE» C YaCTOTOM OKOJIO
0,5I't curHanmu3upyeT 0 He CPOUHOH (IPeIyNPEIUTETLHON) aBapHH.

Haxatusmu Ha kHOTIKY «Pexum» Ha nepenneit manenu AJIUKM, BeiOupaercs pexum
aBapUHHON WHIMKAIIMH ITOTOKA, COOTBETCTBYIOIIETO CBETAIIEHCS OYKBeE.

Haxxatue Ha kHonKy «J{C» mpu cB€4eHUH OAHOM U3 OYKB «A», «B» nmu «C» NpuUBOIMT K
BBIBOJ1Y MHJIUKAIIMM COOTBETCTBYIONIMX aBapuid, mpoucueamux Ha yaaieaaom AJIMKM.

B cayyae piuTe1bHOM ABAPpUITHON CUTyalMM MO MOPTaM «A» WK «B» ciienyer BBIHYTH
BWJIKY OTKa3aBiuero nopra. [Ipu sTom 610kupyeTcst aBapuiiHasi CHTHATU3aIMsl OTKA3aBIIEero opTa
(«MUTaHHE» 5 CBETOJIMO/IOB aBapUMHON MHAUKAIIMK) U COXPAHAETCS BO3MOXKHOCTH KOHTPOJIS
OCTAJILHOTO 000pyI0BaHUA (PeKUM OJIOKMPOBKH OTOOpAKAETCS «MUTaHUEM» OYKBBI «A» HIU «B» B
peXrMe HHIUKauu noToka). [locne BhIMoIHeHNsI pEMOHTHO-BOCCTAHOBUTEIBHBIX PabOT BUJIKY
YCTaHOBUTb.

B ciayuae apapuu noroka «C» BbIBOJ HHIUKAIIUH ABAPHIi, MPOUCIHIEIINX HA YIAJT€HHOM
AJIUKM 6s0xupyercsi.

CBeTroauoapl MHANIUPYIOT CIAEAYIOIINE aBAPUHUHBIE COCTOSHUS:

[IPM — nocTOsSIHHOE CBEYEHUE — OTCYTCTBUE BXOJJHOI'O CUTHAJIA,
«MUTaHHE» — HAJIMYME OIIMOOK BO BXOJHOM CHUTHAJIE;

AIC — nocTosiHHOE CBEYEHHE — OTCYTCTBUE LIUKJIOBOI'O CHUHXPOHM3MA,
«Muranue» — gaanune CUAC Bo BXOJTHOM CHUTHAJIE;

ACIIC — IOCTOSIHHOE CBEUEHUE — OTCYTCTBHE CBEPXIIMKIOBOIO CUHXPOHU3MA,
«muraaue» — gannune CAC B K116 Bo BXOIHOM CUTHAJIE;

AJIC — unauKanus aBapuiiHOTO COCTOSIHUSL TajibHEN CTaHLIUU,

ACIJC — aBapust CBEpXIIMKIOBOTO CHUHXPOHU3MA JalbHEW CTAaHIWH.

5.9.6. Pexum coxpaHeHUs

B cnydae aBapun nutanus «—60B» nnu «+5B» AJIMKM niepexoauT B pekUM COXpaHEHUS
NIOTOKA «A», IPU 3TOM BXOJI IIOTOKA «A» MEPEKIIIOYAETCSI C TOMOLIBIO PEJie Ha BBIXOJ MOTOKA «C» 1
Haobopot. Y nanerusiii AJIMKM onpenensier 3Ty cuTyaruio u mpokiIrodaeT moToku «C» u «A» 06e3
TPaHCKOJIMPOBAHMUSI.

Pexum coxpaneHus: HHAULHUPYETCS TOOUYEPEAHBIM CBEUEHUEM OYKB «A» 1 «Cx».

B pexxume coxpanenus y padotaromero AJ/IMKM uHIAUIMPYIOTCS aBapuH TOJIBKO MOTOKA «A».

Buumanmue !

Jnst HopMasibHOI padoThI B peskuMe COXpaHeHUs Ha cTopoHe aBapuiiHoro AJIMKM
HE00X0IUMO, YTOOBI CYMMAPHAsl BeJIMYMHA 3aTYXaHHUS CUTHAJIA MKy 000py10BaHHEM
MOTOKOB «A» U «C» He NpeBbIIIAJIA JOMYCTUMbIX 3HaYeHUii (6 1B) U KoabI ObLIN
OIMHAKOBBLIMH.
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5.9.7. ©CI1OJIb3OBAHUE 110 HASHAYEHUIO

3KCHHyaTaHI/IOHHBI€ OrpaHHU4YCHUA
AJIMKM npeanasHauyeH st padoThl TOJAbKO M0 CTAHIMOHHOMY CTHIKY !

IMoaroroBka u3aenus K HCIMOJIL30BAHHUIO

BrITOJIHUTE MOHTaX Pa3bEMOB B COOTBETCTBUU C HpHBC,Z[GHHOﬁ CXEMOM.

[

KOHTAaKTOB

Bun co ctopoHsl

0NN W —

Bunka «A», «B», «C» (RJ-45)

4 -5 -BBIXOI,
6-7 -BXOm,
1 -3 - nepembluka

(6oKMpOBKA aBapUITHOW CUTHATU3AIINN).

YcranoButh pexxum padotsl A/IMKM ¢ noMorsio nepembrdek (cM. puc.3). Y cTaHOBKa EPEMbIYEK

MTPOW3BOJUTCSI B COOTBETCTBUU C TaOymIei 1. Tabmauma 1
A B C
Twn xona B MUIIA JP1 - JP2 - JP3 -
HCTIOIB3Y CMOM Y9I JP1 + JP2 + TP3 +
000pyI0BaHUH
CVYB B ucr. TIPSIMOM JP11 — JP12 —
OO6opynoBaHuu WHBEPCHBIN JPI1 + JP12 +
Uucno npsimo 0 JP5 —, JP6 —JP7 — JP8 —, JP9 —, JP10 —
MEPEHOCUMBIX 1 JPS5 +, JP6 —, JP7 — JP8 +,JP9 —, JP10 —
KaHaJIoB 2 JP5 —, JP6 +, JP7 — JP8 —, JP9 +, JP10 —
(HOMepa 3 JP5 +, JP6 +, JP7 — JP8 +, JP9 +,JP10 —
NEPCHOCUMBIX U 4 JP5 —, JP6 —, JP7 + JP8 —, JP9 —JP10 +
HCUCIIOIB3YyCMBIX 5 JP5 +, JP6 —, JP7 + JP8 +,JP9 —, JP10 +
KaHAJIOB CM. B 6 JP5 —, JP6 +,JP7 + JP8 —, JP9 +, JP10 +
Tabu.2) 7 JP5 +,1P6 +,JP7 + JP8 +, JP9 +.JP10 +
Twum curgannsanun BCK JP4 —
OKC JP4 +
TaxTtoBas OT ITOTOKa A JP13 -
CHUHXPOHM3ALHUS ot nnotoka C JP13 +

IIpumeuanue: «+» — nepeMblYKa yCTaHOBJICHA

«—» — [ICPCMbIYKA HC YCTAHOBJICHA

Howmepa npsMo nepeHoCUMBIX M HEUCIIOJIb3YEMBIX KaHAJIOB ITIOTOKOB «A» U «B» 110 mopsaaky
npuopurera Pexomenganmun MCO-T G.761

Tab6muna 2
Yucno npsmo Howmep kanana notoka «A» unu «B»
HEPEHOCUMBIX Iepenocumsrit Heucnone3zyemsrit
KaHaJloB

1 6 5

2 6, 21 5,22

3 6,21, 14 5,22,13

4 6,21, 14,29 5,22,13,30

5 6,21,14,29,2 5,22,13,30,1

6 6,21,14,29,2,17 5,22,13,30,1, 18

7 6,21,14,29,2,17,10 5,22,13,30,1,18,9

Cxema pacnosiokeHus nepeMbluek Ha miate A/JMKM
JP13 JP1

HHHHBBBEEEEHE
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6. YKAZAHUSA MEP BE3OITACHOCTH

6.1 3anpemraercs padorats ¢ anmnaparypoit UKM-30-K numam, He c1aBIIMM 3a4eT 1O TEXHUKE
0€30I1aCHOCTH B YCTAHOBJICHHOM IOPSJIKE.

6.2 3ameny muar B anmnaparype MKM-30-K n ocmMoTp MOHTa)ka NMpPOU3BOAUTH TOJIBKO MPHU
OTKJIFOUYEHHOM HaNpPsKEHUN UTaHUS.

6.3. IIpu pabGote ¢ M3MEpUTENBPHBIMH HPUOOPaMU HEOOXOIUMO 3a3eMJIMTH HX, UCIONb3Ys
KJIEMMBI 3a3€MJICHHUSL.

6.4. Kapxkac anmmapatypsl UKM-30-K nomkeH ObITh MOAKIIOUEH K 3aIIUTHOMY 3a3€MJICHUIO.

6.5. Ilpu pa6ote ¢ anmaparypoit UKM-30-K neob6xonumo cobmonats "l[IpaBuia TexHuYeCKOn
OKCIUTyaTallil  3JEKTPOycTaHOBOK moTpeduteneil” u "llpaBunma TexHUKM O€30MacHOCTH TpHU
SKCIUTyaTaIlM1 AJIEKTPOYCTAHOBOK MOTpeduTenein’” .

7. HOPAAOK YCTAHOBKU AIIITAPATYPBI UKM-30-K.

7.1 VYcranoBka anmapatypel MKM-30-K mpousBoauTcss mocie OKOHYAHHUSI CTPOMTENbCTBA
Ka0eNbHON MarucTpaiu U pa3OMBKH TPacchl Ha pEreHepallMOHHbIE YYaCTKHU.

7.2 Bee pabotel o ycranoBke anmnaparypbl MKM-30-K npousBoastcs B 1Ba stana. Ha nepsom
JTare MPOU3BOAMTCS YCTaHOBKA HEOOCTY)KHMBAaeMbIX ycuiauTeabHbIX MyHKTOB (HYII) M okoneunoro
obOopynoBanusi. Ha BTOpoM 3Tame mpoM3BOAMTCS MOATOTOBKA ammapaTypbl K padoTe, BKIIOUYEHHE U
MacropTU3aLHU.

7.3 OxkoHeuHOe 000pyIOBaHUE MOXKET ObITH pa3menieHo B nomemeHusx JIALl MTC coBmecTHO
C ammapaTypod CHCTeM IMepeladd MEeXAYrOpoJHEH CBs3U, B MOMEIICHUSX aBTO3ajla COBMECTHO C
obopynoBanueM ATC unum B cHenuagbHO BbIIEIEHHOM MomenieHud. [loMerienue A0MKHO OBITh
CYXUM, OTAIIMBAEMBIM, ¢ TeMeparypoit or 5 10 40°C U OTHOCHTENLHON BIaXHOCTBIO 65110%; npu
OTHOCHTEILHON BIAXHOCTH 10 95% TeMmeparypa He 10JKHa npeBbimath 30°C.

7.4 Annaparypa MKM-30-K maxkeT pa3MmemaTbCsi OAHOCTOPOHHMMM WJIM JBYXCTOPOHHUMU
panamu ¢ coOmrofeHneM «BegoMCTBEHHBIX HOPM TEXHOJOTHYECKOro mpoektupoBanus. [IpoBoanbie
cpenctra cBsizu. Yacth 2. CTaHIIUU TOPOACKUX U cellbekuX TenedonHbix cereir. BHTIT 112-79».

7.5 YcTraHOBKAa OKOHEUHOTO 000PYI0BaHUS POU3BOAUTCS B CIIEIYIOIIEM MTOPSJIKE:

1) VYcranoBka anmaparypsl Ha pabodee MecTo;

2) Iloacoemuuenmne k ATC;

3) IloaknroueHHe TMHEHHOIO KaOes.

[Tpumeuanue: [lpu HanMuMKU BO3MOXKHOCTH 11€JIECOO0OpPa3HO J0 YCTaHOBKM Ha OOBEKTaxX MPOBEPUTH
paboTy OKOHEYHBIX CTaHLUH amnmaparypbl, yCTAaHOBHB MX B HEMOCPEICTBEHHOM OJM30CTH U COSIMHUB,
JIPYT C IPYTOM TIO JTUHEHHBIM BBEIXOJIaM Yepe3 HCKYCCTBEHHYIO JIMHUIO (9KBHBAJICHT KaOEIHLHOTO yIacTKa).

7.6 YcTaHOBKa OKOHEYHOTO 000pYyI0BAHUSI.

7.6.1 TlogBectu k kpeity anmapatypbl UKM-30-K munHy 3a3eMieHus U COEAMHUTH €€ )KTyTOM
¢ 00N TOM 3a3eMJICHUS KpenTa.

7.6.2 MHOTOXXWIIbHBIN CTAaHITMOHHBIA TeIe(OHHBIN KaOeNb JIJIs1 CBSA3U OKOHEYHOTO
obopynoBanusi ¢ ATC nposioKuTh NeTieH, 3aKperuTh Ha KapKace U paclasTh Ha OTBETHbIE (ChEMHBIC)
4acTU KaHAJbHBIX pa3zbéMoB TO30B OK.

8. MOPAJIOK MOJKJTIOYEHUS BHEIIHUX IENTEM OBOPY1OBAHUS

8.1 OO1Ire MoNoKEeHHUS

8.1.1. B naHHOM pazzene ykazaH NOPSA0K MOJKII0YEHU BHENTHUX 1ienel K anmaparype UKM-
30-K u k ruiatam KaHalIbHBIX OKOHYAHUH, BXOAAIKX B cocTaB annaparypsl MKM-30-K.

8.1.2. OTBeTHBIC YaCcTH 7151 PA3bEMOB IUIAT U IPyrue HeoOXOAMMBIC IS pa3AeliKu KaOenei
MPUHAJICKHOCTH HAXOATCS B KOMIUIEKTE MOHTQKHBIX YaCTEH.

8.2. [lopsaok noakIroueHs BHEMHUX Lienel k annaparype MKM-30-K.

8.2.1. K anmmaparype UKM-30-K HE00X01MMO TOAKITIOYUTH CIICTYIOTUE TICTTH:
1) Ilenu npuema u nepenauu udposoro curHana 2048 kOuT/c, 3alUTHBIE LENH,
CranunoHHbIN cThIK TOTOKA 2048kbut/c moakmouaercs Ha pa3bém XT3 OJIT Tonbko npu
aBToHOMHOM padote ¢ [TATC ta6:m.8.2.5. ns aToro coenuuuth pazbem X 12 moaynst "TUHA" ¢
pazbemom XT6 TDO3a OJIT (pacnonoxenue BeiBoaoB Ha pazbéme XT6 OJIT u XT2 "TUHA"
COBIIAJIAIOT U MPEACTaBICHO B Tab. 8.2.5)
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2) llenu nutanusi, KOTOpbIE MOAKIIOUAIOTCS K Tuiatam BII.

Hnst storo k pazbemy XT1 TO3a BII noacoenuunts po3zerky PHU-4.

8.2.2. llopsinok noakimouenus BHemHux ueneit k TO3am CJIB, CJIN unu CJII.
K pazsemam XT1, XT2, XT3 T3308 CJIJI, CJIB, CJIU, ITAJI unu ITAC Haxonsmmmcs Ha
TBUILHOM CTOPOHE, MOAKIIOYAIOTCA CTaHIIMOHHBIE TTpoBoJa oT npominuta ATC B cOOTBETCTBUU C

Tabi.8.2.1 - 8.2.4 COOTBETCTBEHHO.

[TonxmroueHne HaMpsHKEHHs MMTaHUA K OJIOKY TUTaHus U TuHerHoro kabens k TO3y OJIT
OCYIIECTBJISIOTCS] B COOTBETCTBHH C Ta01.8.2.5

Tabmuma 8.2.1

KonTakTsr pazsemon CJI/]

Ha3nauenne nenen

XT1 XT2 XT3 CJI-1 CJAa-2
1 1 1 ITpoBox “a “ IIpoBox “a “
) 2 2 IIpoBog “b “ IIpoBog “b “
3 3 3 IIpoBog “cl “ IIpoBoxg “cl “
4 4 4 IIpoBox “dl « IIpoBox “ dl1 «
5 5 5 Curnan TRANZ ITpoBog “ c2 “
6 6 6 Kopmyc GND IIposon “d2
7 7 7 Kopmyc GND Kopmyc GND
8 8 8 ITpoBox “e “ ITpoBox “e “
9 9 9 IIpoBog “f” IIpoBog “f”

1 KAH 2 KAH 3 KAH

Tabmuma 8.2.2

Kounraktsl pazbemoB XT1;XT2;XT3; CJIB, CJIN

Ha3navenue neneii

IIpoBog “ a “

IIpoBoxg “b “

IIpoBong “c “

IIposox “d “

IIpoBoxg “k “

Kopnyc GND

Kopryc GND

IIpoBog “ e *

O| 00| [ | | B W —

IIposog “ f”

Tabmuma 8.2.3

Konrakrsl pazbemoB XT1;XT2;XT3; TI3 [MAJ

Hasnauenue ueneii

IIpoBoxg “a “

IIpoBoxg “b “

IIpoBog “e “

1
2
8
9

ITpoBog “ f”

Tabauua 8.2.4

KonTakrsl pazbemoB XT1;XT2;XT3; TI3 ITAC

Hasnauenue neneii

1

IIpoBox “a “

2

IIpoBog “b “

n_n

B ciydae paGoThl B ABYXTIPOBOIHOM pexxuMe mpoBojia "e" u "f'" moakmroyaTs He TpeOyeTcs.
IIpu ucronbp30BaHUM OJTHOTO CUTHAIBHOIO KaHajla pekoMeHayeTcs ucnonb3oBarb CK1.
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[Moaxmrouenue cienyer mpou3BoauTh kadbenem tuma TCB 20x2 (13 pacdera oquH Kabenb Ha 5
TeneOHHBIX KaHAJIOB MPU YETHIPEXIPOBOAHOM OKOHUYaHWH KaHana u AByx CK) B ciemyromieit
[0CJIEI0BATEIbHOCTH!

- pa3aenute Kabenpb Ha 5 MyYKOB 110 4 Maphl B My4KeE;

- pacnasiiTe Wbl Ha PO3ETKY B COOTBETCTBUH C Ta0JI., IPH 3TOM IIenu npoBojoB "a", "b" u
"e", "f" mOoJDKHBI OBITH BBITIOJIHEHBI JBYMS TTapaMu KT, BIIOXXHUTE B KOPIYC ATUKETKY C HOMEPOM
TeneOHHOTO KaHAa;

- YCTAQHOBUTE U 3aKPEMUTE KOPITYC HA PO3ETKE;

- ka0enu 3aKpenuTe CTSHKKaAMH Ha TOPU30HTAIBHOM OMIOPHOM CTOMKE.

Tabmuma 8.2.5

HaumenoBanue TO3 Pa3ném Ne kontakrta | HamMmeHoBaHue nenu Ha3znauenue
1 2 3 4 5
BP-10 XT1 1 +60 IIutanne
3 Munyc 60 ITuranue
2 CHrHaJabHBIN BBIXOT Ilepenaua
3 CHrHaJabHBIN BBIXOT Ilepenaua
XT3 ;t DkpaH Kabes "3emusa”
6 CHrHaabHBIN BXO IIpuém
OLT 7 CUrHasgbHBIN BXOJ ITpuém
6 JINHENHbBIN BXO IIpuém
8 JINHENHbBIN BXO IIpuém
XT6 1 JInHelHbIN BBIXOA Ilepenaua
10 JIMHENHBIN BBIXOT Ilepenaua
4 OkpaH kabens «3EMIISI»
7 CurHaJ bHBIN BXOJ TIpuém
KUKM XT3 8 CHUrHAJIBHBIN BXO][ TTpuém
(XT6 nns KMKM-04) 2 CHTHAIBHBIH BBIXON ITepenaua
3 CUrHaJ bHBIH BBIXOJ Ilepenaua
KHUKM XT6 ms KMKM-04 10 ABapus Jns curHanuzanuu

9. HIOAI'OTOBKA K PABOTE
TA3s1 CJIB, CJIN u CJIJl BbINYyCKAaKTCS NpeANpPHATHEM-U3TOTOBHTE]EM € IepeMbIYKaMu,
COOTBETCTBYIOIIMMH IBYXIIPOBOJHOMY OKOHUYAHUIO, PE:KUM — MeCTHBIN, TNl cTaHuuu - ATCK .

9.1. Tlepen wnawamom pabotel ycraHoButh Ha T23ax KUKM, CJIB, CJIU, CJIJ, BU,
AKCIUTyaTaIllMOHHBIE TEPEMBIUKH B COOTBETCTBUU C TEXHUUYECKUM OIMHUCAHUEM .

9.3. Chenath HEOOXOAMMBIE ITOIKIFOUEHHNS e B cOOoTBeTCTBUHU ¢ Pa3n. 8 macrtosmero TO.

9.4 OrtperynupoBarh TOK auctaHuuroHHoro nurtanus Ha TO3e OJIT B mpegemax 45t5MA B
cootBeTcTBUU ¢ TexHuueckum onucanuem OJIT (1. 5.6) u npumensiembix HPII.

9.5. TlogroroBka T230B CJIB, CJIM, CJIJI x pabore 3aKkiro4aeTcsi B YCTaHOBKE
IKCIUTyaTAIMOHHBIX TIEpeMbIueK, MpoBepke padorocnocobHoctTn CK u u3MepeHHH MapaMeTpoB
TeneOHHBIX KaHAJIOB.

[Tocne npoBepku nuHeHoro Tpakra u annaparypsl MKM-30-K, ycranosure TO3s1 CJIN, CJIB
unu CJIJ1 B kpeit annapatypsl UKM-30-K B cOOTBETCTBHUH C MPOEKTOM M MPOU3BEIUTE U3MEPECHUS
napaMeTpoB TeJIeQOHHOro KaHajla M MpPOBEpKYy paboTocmocoOHOCTH B cooTBeTcTBUU ¢ 1.10.3.
gactosmero TO.

10. HOPAAOK INPOBEPKU TEXHUYECKOI'O COCTOSITHUSA

10.1. OGmmue nojaoxKeHus
10.1.1. [lomyckaercsi 3aMeHa yKa3aHHBIX HIDKE NMPHOOPOB HA aHAJIOTMYHBIE IO HA3HAYCHUIO U
obecrieunBaronye He0OXO0IUMYIO TOYHOCTh U3MEPEHUH.
10.1.2. [lepen npoBeneHnEM H3MEPEHHIA COCANHUTD 3EMIISTHBIC KIIEMMbI IPHOOPOB C KOPIYCOM KapKaca.
10.2. IIpoBepka anmnaparypslt MKM-30-K.
10.2.1. B 6noke UKM-30-K onuH pa3 B 1o peKOMEHIYeTCsl IPOBEPSATH CIAEAYIOIIUE TapaMeTphl:
1) yacToTy 3a1ar01IEro reHepaTopa;
3) BEIUYMHY ONIOPHOI'O HAIPSIKEHUS.
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10.2.2. ITpubopsl, ucnosab3dyemsle ais nposepku anmaparypsl UKM-30-K:

1) Yactoromep 43-64/1 JIJ1I12.721.006 TVY.

2) Ludpoaoit BoasT™MeTp B7-38 XB2.716.031 TV.

10.2.3. TIposepky no nynkty 1 m.10.2.1 mpoBoauts ¢ momMomiplo yacroromepa. Yacroromep
MOAKIIOUUTh K KOHTpoibHOUM Touke Ha TO3e KUKM u u3MepuTh 4acToTy 3aJal0IlIero reHepaTopa.
Omna gomxHa 66ITh paBHa (2048000+60) I'.

10.2.4. IlpoBepky mo myHkTy 2 1.10.2.1 mpoBOIUTH C MOMOIIBI0 IH(PPOBOTO BOJIBTMETPA.
N3meputs Benmuuuny omopHoro HampspbkeHus Ha toiate CJIJ] (17-s mora mukpocxembl MT8965AE).
Ono nomxkna paBusThes (2,5+0,01) B.

10.3. IIpoBepka TO308 CJI/]

10.3.1. B nmpouecce padotst TO3s1 CJIJ] He TpeOyeT MOCTOSHHOTO 00CITYKUBAaHUSL.

[IpoBepka paborocnocodnoctn TO30B CJIJ| mpomsBoautcs uepes mpudopsl ATC myrem
YCTAHOBIICHHSI CBA3H C KOHTPOJIBHBIM a0OHEHTOM € IEPUOUYHOCTBIO | pa3 B rof.

[Tpu HEOOXOAUMOCTH MPOU3BOIUTCS MPOBEPKA TEXHUUECKOTO COCTOSHUS TUIATHI.

10.3.2. ITpubopsl, HCHOIB3yEeMBbIE AJISl IPOBEPKU:

1) Usmeputens ypoBHsS CEIEKTUBHBIM C cUMMeTpU4HBIM BXxonoM (KBx=600 Owm), nuamazoH
yacTtoT He MeHee (300-3400) ['1, nuana3on uamepsieMbix ypoBHel ot munyc 60 go mitoc 10 nb.

2) 'enepaTop CHHYCOMJANBHBIN C CHMMETPpUYHBIM BbIX0/1I0M (KBBIx=000 OM), 1ruana3oH 4acToT
He meHee (300 - 3400) I'u, ypoBeHb BbixogHOTrO curtaina ot Munyc 40 go mwitoc 10 nb.

3) Uzmepurens nrymos [1323-MI1 2r2.135.009 TV.

4) Wszmepurens mrymoB kBanTtoBanus UK AP®2.768.001 TVY. 11.3.3.
[Tepeuenb npoBepsieMbix napamerpoB TDO3a CJI/]
1) BennurHa 0cTaTOUHOTO YCUIIEHHUS,;
2) OTHOIIEHUE CUTHAII/IIIYM;
3) 3alUIIEHHOCTh OT BHATHBIX MEPEXOJHBIX BIUSIHUNA MEXY KaHaJIaMU;
4) TlcohomeTpuyeckass MOIITHOCTH IITyMa Ha BbIXoje KaHamna. 11.3.4. MeTobl mpoBepKH.

IIpoepka pabortocrocobnoctn TD3o0B CJIJ] BhimonHsAeTCsS B pekuMe palbOThl ammaparypsl
NKM-30-K "na cebs". [lepen mpoBepkoi CHUMUTE CTaHIIMOHHBIE pazbembl ¢ TO3a CJI/I.

[Tonaiite Ha Bxoxg CKI1 curnan "Kopmyc" mpoBo/ioM, COEAMHEHHBIM C KJIEMMOW 3a3€MIICHHS
croiiku. HaGmomaiite ¢ momompbio Tectepa mosiieHue cur"Haia "Kopmyc" na Beixome CKIl,
MOJKJIFOYEHHOM 4epe3 Harpys3ky 2 kOM (MOIIHOCTh Harpy3ku 2 BT) K UCTOYHMKY HampsDKEHUS OT
Munyc 5 B no munyc 60 B.

[ToBTOpUTE NIpOBEpKY /ISt ocTanbHbIX CK Ha miate.

Jlis u3MepeHus OCTaTOYHOIO YCHUJICHUS BBIXOJ Te€HEpaTropa COEIWHUTE CO BXOJOM KaHaja.
YcranoBute Ha BbIXOJE reHeparopa curhai ¢ yacrorod (1005+£3) I'm u ypoBHem muuyc 13 nb (0
nbmO). Ioakmounte U3MEpPUTENh YPOBHS K BBIXOJY KaHaJIa - OCTATOYHOE YCUJICHUE KaHalla J0JI’)KHO
ObITh (17+1) nb.

Jns u3mMepeHust OTHOIeHUsT curHai/iryM coenuHuTe Bbixon MIIK co Bxomom kaHana, a BXOJ
NIIK - ¢ BeixogoM kaHana. [IponsBeanre namMepeHue coriiacHo MHCTpYKIMH 1o 3kcrutyarauuu UK,
ucnodib3ys yanuauTenu Ha 13 nb u 4 nb u3 kommnekra UK.

B nwnamnaszone ypoBHel BXoaHoro curHaia ot mMuHyc 55 abmMO no munyc 3 n1bMO cooTHomieHHe
CUTHAJI/TIIYM JOJHKHO OBITH OOJIBINE WIIM PAaBHO 3HAYCHUSAM, YKa3aHHBIM B Ta01.10.1.

Tab6auua 10.1

YpoBeHb curHaina Ha Bxoje kanana, 1bm0

+6 +3 0 -10 -22 -28 -34 -40

W3mMepsiemslil mapameTp

OTHOlIEHNE CUTHAII/ITYM KBaHTOBaHUSA, 1b

30 33 33 33 33 33 30 27
nicog, He MeHee

Jns  u3MepeHusT  3aUMIIEHHOCTH OT  BHSTHBIX  NEPEXOAHBIX  BIMSHUN  MOJalTe
CUHycOUJambHbIi curHan ¢ ydacrtoto (700+5) I'm m ypoBHem muuyc 13 ab (0 nbmO) Ha BXOA
Brusttonero kanana (N-if TeeOHHBIN KaHaT), BBIXOJl KOTOPOTO JOJIKEH OBITh HATPYKEH Ha PE3UCTOP
(600+5) Om. IlomaBast Ha BXOJ MOJBEPKEHHBIX BIMSHUIO KaHAJOB (TenedoHHbIe KaHambl N-2, N-1,
N+1, N+2) mymoBoii cur"an ¢ ypoBHeM MmuHyc 58 nb (munHyc 45 nbmO) ot MILK, usmepsre
BEJIMYMHY 3aIIUIIEHHOCTH IS BCEX TPUAIATH KaHanoB. OHa moipkHA ObITh HE MeHee 68 ab mst 75%
KOMOMHaIwii nap kaHayioB u He MeHee 65 nb mist 100% koMOuHaIwiA.
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Jnis u3MepeHus cpeiHeil BeIMYMHBI ICO(hOMETPHUECKO MOIIIHOCTH IIIyMa Ha BBIXOJ/IE€ KaHaja
MOAKIIOUUTE K HEMY H3MepuTenb myMa B pexxkume "OTJID" ¢ BxomupiM conmpotusienrnemM 600 Owm.
Bxon u3mepsiemoro xaHana JoJbKeH ObITh Harpy:keH Ha pesuctop (600+5) Om. CpenHio BETHUUHY
ypoBHsI nicopomerpudeckoit momHocTH myma PO onpenenure mo dopmyne: PO=P-4 (nb), roe P -
MOKa3aHusl u3MepuTens uyma B 1b.

Bennuuna PO nomkna ObITh HE Oosiee Munyc 61 nb.

N3mepenuss mapameTpoB TenedOHHBIX KaHAIOB MpousBomuTe 1 pa3 B roxa. Jlomyckaercs
OCYIIECTBIISITh U3MEPEHUE YPOBHS 3aIMIIEHHOCTH TOJIBKO Ha 3Tare MyCcKOo-HaJIaJouyHbIX padoT. TO3bI
CJIJ, pe3yabTarbl TPOBEPKH KOTOPHIX HE COOTBETCTBYIOT YKAa3aHHBIM BBIIIE HOpMaM, MOJIEkKAT
3aMEHE U PEMOHTY.

11. TEXHUYECKOE OBCJI Y/ KUBAHUE.

11.1. Texuuueckoe oOcayxuanue anmaparypsl HWKM-30-K 10omKHO —OCYIIECTBISATHCS
CIELHATLHO MOJITOTOBJIEHHBIM HH)KEHEPHO-TEXHUUECKUM MIEPCOHATIOM.

11.2. YcTaHOBIIEHBI CIEAYIOIMIME HOPMATHBBI Ha TEXHUYECKOE 00CITY)KMBAHUE U TEKYIIUA PEMOHT
CTAHLMOHHBIX COOPY>KEHUH 3JIEKTPOCBSI3U:

1) Tekymiee oOcmyxuBanue kaHanoB, ooopynoBanuss MTC u mexcrantmonHoit csizu CTC - 3,2
Yyel.-4. B Mecsll Ha KaHal. B 3aBUCMMOCTH OT NPOTSIKEHHOCTHM KaHAJIOB TPYJOEMKOCTh HX
0oOCITy’)KMBaHUsI YYUTBIBACTCA TIyTEM TPUMEHEHHUS COOTBETCTBYIOIMX Kod(dduimeHToB: 063
nepenpuemos - 1, ot 1 1o 4 nepenpuemos - 1,5, ot 5 1o 10 - 2,0.

2) mpodunaktuka kaHajaoB CTC - 1 yen.-4. Ha OJUH KaHAI.

Jlis  TEeXHUYECKOro OOCTYXHBaHHUS ammaparypbl U o0opynoBaHUs ycTaHaBiuBawTcs S50%
JIOJDKHOCTEHN 3JIEKTpOMEXaHUKOB, 50% 3IEKTPOMOHTEPOB, sl TpoduiIakTuku - 25% NOIKHOCTEH
WHXXEHEPOB, 25% 31eKTpoMeXaHUKoB U 50% 31EKTpOMOHTEPOB.

I[Ipu nwammuuum ot 100 mo 300 xanaoB CTC BMeCTO MAOMKHOCTH JJIEKTPOMEXAHUKA
yCTaHaBJIMBACTCS JOJDKHOCTh MHKEHEpa, MpH oOciyxuBanuu 6onee 300 kaHAIOB BMECTO JIOJIKHOCTH
MHXXEeHepa MpeycMaTpUBaeTcs JOJKHOCTh CTapLIero HHKeHepa.

11.3. PaGoTel mo Tekymemy peMoHTY JHHEHHBIX coopyxkeHuit CTC, a Takke pEeMOHTHO-
BOCCTAHOBHUTEJIbHBIC PAOOTHI B AKCILTyaTallMOHHO-TEXHUYECKUX y37ax cBsi3u (DTYC) BBIMOTHAIOTCS
AIIEKTPOMOHTEPAMU, YHCIIEHHOCTh KOTOPBIX OMPEACIISIeTCS, UCXOAS U3 CISAYIOIMNUX HOPMATHBOB:

- MarucTpaibHble U BHyTprobaacteie JIC - 1,2 yen.-u. B MecsI;

- CTC - ga 1 km nmuany 1,3 4en.-4. B Mecll.

11.4. dIns  xpyraocyrounoro aexypcrsa npu TYC, Haxoasmuxcs B 00J1aCTHBIX, KPaeBbIX U
pecnyOIMKaHCKUX LEHTpax, yCTaHABIMBAETCs MTA0 EKYPHBIX JIEKTPOMOHTEPOB CBSI3HM PEMOHTHO-
BOCCTAaHOBUTEJIPHOW OpUTAJIBI B COCTABE JI0 YETHIPEX YEIOBEK.

11.5. Macrepckas o pemonty anmaparypsl UKM-30-KmoxeT ObITh 000pynoBaHa B OJTHOM M3
OTYC obnactu o pa3peieHuIo IPOU3BOICTBEHHO-TEXHUYECKOTO YIIPABICHHSI CBSA3H.

11.6. JIns mpoBeneHuss HU3MEPUTEIbHO-HACTPOCUHBIX U PETYIMPOBOYHBIX pabOT ammaparypbl
ymiotHeHus, obopynoBanus CTC  opraHusyercs TpOM3BOACTBEHHAs  Jabopartopus WU
U3MEpUTEIIbHAS TPYIINA CO IITATOM JI0 MATH YEJOBEK.

11.7. I'pymira mo TeXHUYECKOMY 00CITYKUBAHUIO BBITIOHSCT CICAYIOIINE PabOThI:

- y4acTBYeT B MpUEMKe 000PYIOBaHHS OT CTPOUTEIHHBIX OPTaHU3AIINNL;

- UCTIBITBIBAET U IPUHUMAET B KCILTYaTAIINIO HOBbIE IMHUU CBSI3U;

- BBISICHSICT M YCTpaHsET MPUYUHBI BOSHUKHOBCHHS aBApPUMHBIX CHUTYAIlMi B almaparype myTemM
BBISIBJICHUSI HEUCITPABHOTO OJIOKA U 3aMEHBI €r0 Ha HCIPaBHBIH;

- PEMOHTHpPYET HeHCIpaBHbIe OJIOKH anmaparypsl;

- BEJIET aHaJM3 MOBPEKICHUN ammapaTypbl ¢ IeNIbI0 MPUHATHS Mep MO YIYYIIEHHIO KayecTBa
paboThl ¥ TPOU3BOJICTBA AMMapaTyphl.

11.8. Texymee oOcmyxuBanue anmaparypsl MKM-30-K Ha celbCKMX LEHTpPAIbHBIX, Y3JIOBBIX U
okoHeyHbIXx ATC Bo3maraercs Ha JKCIUTyaTallMOHHBIA TIEPCOHAT JTUX CTaHIMi. B o00s3aHHOCTH
00CITy’KMBAIOIIETO MEPCOHAIa BXOIUT:

- 3aME€Ha CrOpEBIIUX TUIaBKUX BCTABOK;

- KOHTPOJIb 32 GYHKIIMOHUPOBAHUEM JIMHUM 1 BBISIBJICHUE HEUCIIPABHBIX KaHAJIOB;

- KOHTPOJIb 32 COCTOSIHMEM alllapaTypbl 0 CBETOBOW CUTHAIN3ALINN;

- BBIABJICHHUE B Cllydyae aBapyH HEUCIIPABHOTO HAIMIPABIICHUS NIEpeJaul U HEUCIIPABHOTO

y4acTKa CUCTEMBI U BBI30B I'PYMIIBI 10 00cayxuBanuto anmaparypsl UKM-30-K.
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11.9. Yyer n ycrpaHeHHe MOBPEXIECHUN NPOU3BOAUTCS B COOTBETCTBUU ¢ "MHcTpykuuei o
MOPSAZIKE yueTa 3asBJICHUIN O MOBPEKICHUSIX U YCTPAaHEHHUH MOBPEXKICHUI Ha CEIbCKUX Tele(OHHbBIX
cerax", M. "Cssa3p",1979 1.

12. MAPKUPOBAHMUE U IIVIOMBUPOBAHUE

12.1. Anmaparypa UKM-30-K nomkHa uMeTh MapKHUpOBKY ¢ 0003HAUEHHEM TOBAapHOTO 3HaKa,
THUIIA, TOPSAKOBOIO HOMEpA U I0/1a U3TOTOBJICHHUS.

TO3b1 antmapaTypsl J0JDKHBI KMETh MAPKUPOBKY ¢ 0003HaU€HHUEM HOMEpa U THIIA.

12.2. Ammaparypa UKM-30-K nomkna OBITh ymakoBaHa B TapHbBIC SIIUKA C MapKHUPOBKOU
"Annaparypa HWMKM-30-K". B smuke [0/DKEH HAaXOAWTHCA YINAKOBOYHBIM JIMCT C  OMNMCHIO
COJIEP’KUMOTO.

13. TPAHCIIOPTUPOBAHME U XPAHEHUE

13.1. Anmaparypa UKM-30-K B Tape momkHa TpaHCIOPTUPOBATHCS BCEMU BHAAMHU TpaHCIIOPTa
B COOTBETCTBUHM C IpPaBWJIAMM IE€PEBO3KU TIPYy30B, YTO ACMCTBYIOT Ha COOTBETCTBYIOLIEM BUJE
Tpancnopra coriacHo ['OCT 23088.

13.2. Anmaparypa MKM-30-K B ymakoBke JoiKHA OBITH CTOWKOM K TPaHCHOPTHPOBAHUIO €€
MIPU CIAEAYIONINX KIMMAaTHUYECKUX YCIOBHSIX:

- temneparypa — ot munyc 50 go 50 °C;

- OTHOCHTEIbHAs BIAKHOCTH Bo3nyxa 100% 25 °C.

13.3. Annaparypa UKM-30-K noikHa XpaHUTCS B CKJIQICKUX OTAIUIMBAEMBIX IOMEIICHUSX,
KOTOpBIE€ 3aIIMINAIOT €€ OT JIEeHCTBUS aTMOC(EpPHBIX OCAJKOB, MapoOB, KUCIOT, MIETOYEH U APYrux
arpecCUBHBIX MPUMECEH B COOTBETCTBUU C JIEHCTBYIOIIMMU CaHUTApHBIMM HOpMaMu. B ckmanckux
MOMENIeHUsX, T1e Xpanutcs annaparypa MKM-30-K, nomxkaa obecrieunBaThCsi TeMIiepaTypa OT TUTFOC
S5 no 40 °C npu OTHOCUTENBHOHM BiIaxHOCTH 10 65% npu Ttemneparype 20 °C. [Jlomyckaercs
KpaTKOBPEMEHHOE TMOBBIIIIEHUE BIakHOCTH 110 80 % nipu Temmiepatype 25 °C 6e3 KOHACHCAIH BJIary,
HO CyMMapHO He 0oJiee 0JJHOTO Mecslia B TOJI.

14 TAPAHTHUUA N3I'OTOBUTEJIA

14.1 [IpennpusiTue-u3roTOBUTENIb rapaHTUpyeT cooTBeTcTBHE ammapaTypbl MKM-30-K Bcem
TpeboBanusAM TexHuueckux ycinoBuil (TY) npu coOnroneHun MpaBuiI U YCIOBUI TPAaHCTIOPTUPOBAHHUS,
XPAHEHMS, MOHTAKA U HKCILTyaTaliH.

14.2 NapanTuitHbIN CPOK XpaHeHUs 6 MecsALEeB co JHA U3roroBieHus annaparypsl MKM-30-K.

14.3 T'apanTuiinblii cpok skcruryaranuu anmnaparypsl MKM-30-K — 18 mecdieB ¢ 11 BBoJa B
IKCILTyaTaIHIo.

14.4 TlpennpusTre-u3roTOBUTENb 00S3aHO OCYIIECTBIISATh PEMOHT OOOpPYAOBAHHS Ha MECTE
IKCIUTyaTalluy WU Ha CBOCH TEPPUTOPHUH, €CIM HA MPOTHKCHUU YKa3aHHOTO CPOKa TapaHTUU OyneT
BBISIBJIEHO HECOOTBETCTBHE TpeOoBaHUSAM nAaHHOro TO, mpu yCIOBUM UYTO TPAHCIOPTUPOBAHHE,
XpaHEHUE M IKCILTyaTalys BBITIOTHSUTUCH B COOTBETCTBUU ¢ TpeboBanusmu TO u UD.

14.5 Jlannas rapaHTusi He OyAeT MPUMEHSTHCS B CIy4asX aBapuid, KOTOPbIE BO3HUKAIH IO
BUHE II0JIb30BATEJNsl, HAIPUMEP TAKUX KAaK: 3alylIEHHOCTh, HApYIIEHHE TEXHUUYECKUX YCIOBUU U
CTaH/IapTOB UCIOJIb30BaHUsI, MEXaHUUECKHE OBPEXKACHUS, MOIU(DUKALINUS WIA PEMOHT MIPOBE/ICHHBIE
0e3 cormacus MPEANPUATHUS-U3TOTOBUTENS. B TakuxX cllydasx yCTpaHEHHE aBapuud Oyner
OCYUHIECTBIATHCA CPEACTBAMU ITOJIH30BATEIIS.

14.6 Tlocne OKOHYAaHWSI TapaHTHH, [0 COTJIACHIO CTOPOH, MOXET OBITh 3aKIIOYCHO
COIJIallIeHHe Ha CEPBUCHOE U MOCJe rapaHTUHOE 00CTyKUBAaHUE.

15 CBEAEHUSA O PEKJIAMAILIUSAX.

15.1. B ciny4ae BBIABJICHHS HEHCIPABHOCTEH B IMEPUOJ TapaHTHHHOTO CpOKa MOTPEeOHUTETh
MOJKET IPENBABUTH PEKIAMALIMIO U3TOTOBUTENIO, HAIIPABIIAS YBEAOMIIEHHE O BBI30BE IPEJICTABUTEIS
M3TOTOBUTENS JJIsi MPOBEPKU KauecTBAa W KOMILJIEKTHOCTH, YYacTUSi B COCTaBJICHMM WM MOJINHCAHUU
pEKIaMallMOHHOTO aKTa, a TakkKe (€ClM MMEETCs BO3MOXKHOCTb) BOCCTAHOBJIEHWU BO3HUKILINX
HEMoJaI0K.

15.2. Pexknamanuy He NPEAbABISAIOTCA:

- 110 UCTEUEHUU CPOKa TrapaHTHH;

- [P HapYIICHUU TOTPEOUTEIEM MPABUIT SKCILTyaTallii, XPAaHSHHUSI, TPAHCTIOPTUPOBAHUS U

JPYTUX, TPEAYCMOTPEHHBIX IKCIUTYaTallMOHHOW TOKyMEHTalueH.
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AJIPEC U3T'OTOBUTEJIA
VYkpauna JInst KOppeCTOHICHITUH:
54031, r.HuxkomaeB-31 VYkpauna, 54031
yi. Kuposa 240A, r. Hukonaes-31, a/1 43
kommanus «Kpokyc-Kom» Komnanus KPOKYC-KOM
Ten. (0512) 23-50-85
®axkc (0512) 56-14-20

15. CBUJAETEJBCTBO O IIPUEMKE
Annapatypa MKM-30-K 3aBozckoit Homep Ne

COOTBETCTBYCET TEXHHUYCCKOM JOKYMCHTAIIMKU U ITPU3HAHA FO,I[HOﬁ K OKCIITyaTaluu.

M.IL ! ! 200 .

16. CBUJAETEJIBCTBO OB YITAKOBKE
Amnnapatypa HWMKM-30-K 3aBoackoit Homep Ne VYnakoBana

HPEINPUATHEM COTIACHO TPEOOBAHUSM, TPEAYCMOTPEHHBIM KOHCTPYKTOPCKOM JTOKYMEHTAIIUEH.

Jlata ynakoBKu

M.IL ! ! 200 .

KOMILJIEKT IIOCTABKH AIIITAPATYPbI UKM-30-K

6 KabGens ¢ pazsemom RJ — 45

HAUMEHOBAHUE KOJIMYECTBO

1 Amnmaparypa UKM-30-K 1 670k

2 TexHHYECKOE ONUCAaHUE B

WHCTPYKITUSA 110 DKCIITyaTaluu 1 xHHMTA

3 VYmnakoBka I'pynmnosas

4 Monayns TUHA 1 Onox*

5 MOoHTaXHBIA KOMIIJICKT B COCTaBe:
Paznémbl DB-9F (¢ koxyxom) 3x N CJI*
Pazbémbr DB-9M (c koxyxom) 1 xomm.*
Pazbémbl DB-15M (¢ koxyX0oM) 2 KoM, *
Bcraska minaskas BII-1-2A 1 mT.
Bceraeka nmnaskas BIIB: -1(0.16A) 1 mT.*
Bceraka nmnaBkas BIIb: -7(1.0A) 1 mmr.*
Crsixka st skrytoB L = 70...100 mm 12 mr.*
Pazwém nuranus PHU-4 1 mr.

%

* KoMIuTeKT mocTtaBku () OPMHUPYETCS B COOTBETCTBUU C 3aKa30M
e JlokyMeHTauus HE BOLIEAIAas B JAHHOE PYKOBOJICTBO —

MOCTABJIACTCA OTACJIbHBIMU JJOKYMCHTAMMU.
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1. Haznauenue.

Bbiaoxk nuranua UKM-30 BI110-5

IMPUJIO)KEHHUE 1.

brok nuTanus npeaHasHaueH s GOPMUPOBAHMSI BBIXOTHBIX HAMPSHKEHUH, TPEOYeMBbIX IS
HOpMasbHOTO (pyHKITMOHUpOBaHUS siueek NKM-30 u3 nmepBUYHOTO CTAaHITMOHHOTO TTUTAHUS C
HOMMHAJIBHBIM HalpsbkeHneM MuHyc 60B (Munyc 48B).

2.Cocras.

Crpykrypnas cxema BIT10-5 npencrasiena Ha pucyHke 1.

T

cy

. RXD N
«_ GND { RS-232
TXD
+5V
PII5

5V
ALARM
60V

ON.+5V1
PII1 SW1 +5VI/1A
+5vV | -5V/0,5A
. sw2 |
—> || sTU
ON.-5V
+5VI.IN
<SVIN PII2 > SW3 | svaia
+‘)V2 | \] -
: +5V ”
F+I1ZV.IN (+12V)* J
€—TV-IN
< > ON.+5V2
ON.+5V]1
ON.-5V
ﬁON*SV 12V/0,6A
+ b
ON.+12 PH3 S| swa
—
+12V
_| ON.+12V
P14 sws | 12V/0.6A
) )
-12V

N
>

Puc.1. Crpykrypnas cxema bIT10-5

PIT1...PII4 — cTabunu3upyromme 00paTHOXO0I0BbIE TPeoOpa3oBaTENH;
PIIS — crabunuzupyromuii 00paTHOXOA0BOM Mpeodpa3oBaTeb i MUTAHUS CXEMBbI YIIPABICHHUS;
CVY — cxema ynpaBieHus;

STU — nuHelHbIN cTaOUIN3aTOp HANPSLKEHUSI MUHYC SB;
SWI1...SW5 — ynpasinsiemMple KITFOUH.

*[Ipumeuanue: [Ipu padote 6moka BI110-5 B coctaBe 610ka aBroHOMHBIX OJIT (AOJIT) PIT2
BhIaeT Hanpsbkenue +12B. Bee uamenenus B PI12 s Takoro BapuanTa paOoThl IpUBEIEHBI HA

CXEME€ AJIEKTPUYECKOU MPUHITUITAATBHON
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0.

10.

11.

3. ®ynkuum BbinoJHseMmsbie BII:

[Tonyuenue BoIXOAHBIX HamnpsikeHUi s nutanus sstueek MKM-30 «Kpokyc» co cTaHIIMOHHOTO
MUTaHUA MOCTOSHHOTO TOKA HanmpsikeHuem ot MuHyc 42B no munyc 100B.

HenpepbIBHBII KOHTPOJIb BEIMYMHBI CTAHLIMOHHOTO MUTAHUS U OTKIIOYEHUE MUTAHUS C SYeeK
NKM-30 npu BbIXOA€ NEPBUYHOTO MUTAHUA 3a JoIycTuMbIe npenesnsl (6onbuie 100B 1 meHbie
36B).

OnHOBpeMEHHAasl TMojaya CHATHE NHUTAONMX HanpsbkeHud Ha gueiiku HMKM-30, drto
o0ecrieynBaeT BBICOKYIO CKOpPOCTh HAapacTaHWs MUTAIOIIUX HANpsDKEHHH Ha U(PPOBBIX
mukpocxemax (MC) u ymeHbIIaeT BpeMsi HaxoxAeHus TpaH3uctopoB NC B aKTUBHOM peKHUME.

HenpepbIBHBI KOHTPOJIb BCEX BBIXOAHBIX HAIPSKEHUN B TEKYHIEM PEXUME U OTKIHOYCHHUE
MUTAHUS TIPU BBIXOJIE JI000TO U3 HANPSDKEHUH 32 TIPEAeIIbl S-TH MPOLEHTHOTO JOIyCKa.

KoppektHocTh crapra mpeoOpazoBareneit PIIL...PII4 mpu BritoueHMHM - paslielieHHE BO
BPEMEHHU 3apsAJa KOHIAECHCATOPOB (MIBTPOB U MOAKIIOYEHUS HATPY3KU.

Benenune ciyx0b1 BpemeHu (dyHKOHMS He oOs3artenbHas, T.K. TpeOyer cBsizum ¢ I[IK s
YCTaHOBKH U KOPPEKIIMH BPEMEHH).

[oncuer Bpemenu padotsl BII (M0IHBIX 4acoB).
W3mepenue temmnepaTypsl BHYTpH 0s1oka (Wi (PYyHKLUS TOXKAPHOW CUTHATU3AINH).
Bo3mosknocts 00Mena no untepdeiicy RS-232 ¢ 1K mnu KUKM.

dopMmupoBaHUE CUTHaJa «ABapusi» Ha OOIIECTAHLMOHHYIO CUTHAJIHM3AIMIO IO CJIEIYIOLIUM
MpU3HAKaM:

a. BBIXOJI IEPBUYHOTO (CTAHIIMOHHOI0) MUTAHUSA 32 IOMYCTUMBIE MPEEIbI;

b. BbIXOA XOTsI Obl OJHOTO M3 BTOPUYHBIX HAMPSIKEHHUM 3a Mpenenbl S5-TH MPOLEHTHOTO
JIOITYCKa;

C. BBIXOJI TEMIIEpaTyphl BHYTpHU 0J10Ka 3a JormycTuMyto rpanuily (+70°C);

d. BBIXOJ 3a JOMYCTUMBIE MpEIENbl HAMPSHKEHUs +5B OT JOMONMHUTENBHOrO0 MCTOYHMKA
nutanuss PIIS wunm npu momydeHMM HEKOPPEKTHBIX — JIaHHBIX MpU  HM3MEPEHUU
HaIPSKEHUN;

e. (opMupoBaHHE CUTHaja «ABapusi» MPHU MEPEropaHUM NMPEAOXPaHUTENs (3BYKOBOTO U
BU3YaJIbHOTO).

Koppekrraoe nmpekpamienue padotrst UKM-30 «Kpokyc» mpu KOPOTKOM 3aMBIKaHHUHU 110 JTFOOOMY
U3 BBIXOJIHBIX HAIPSKEHUH.
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4.

CTpykTypa cxembl ynpaBJIeHHUS.
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Puc. 2. CtpykTypa cXembl ylpaBieHUs
s 6mokoB AOJIT BmMecTo +5V2 dopmupyercst +12V 1, HeoOX0MMO U3MEHUTH JIEIUTENb € 5 Ha
50 1 ydecTh 3TO B IporpamMme (Hy»KeH BHEITHUN MTPU3HAK) WJIM HEOOXOIUMO MPEIBAPUTEITHLHOE
nenenue Ha 12.
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Puc. 4. 3aBucuMocTh mapaMeTpoB paboyero HUKIa OT ToKa uepes BbiBog ¢ TOP 414G.



12. Onucanue padoThI CXeMbl.

[epexmiouarens SW1 obecrieunBaeT mojavyy NepBUYHOrO HampspkeHuss muHyc 60B Ha Omoxu
nuTaHus 4depe3 rpynny kKoHTaktoB SW1:2. Yepes rpynny konTaktoB SW1:loGecneunBaercs
nojaya NuTaHus Ha siueku SLD U npu OTKITIIOUEHUH NMUTAHUS NEPEKIIoYaTeNIeM Yepe3 pe3ucTop
R1 obecneunBaetcst ObIcTpbIit paspsn emkxocteit C9...C11, C18, C20, C22, C23, C28, C30 uTobsl
UCKJTIOUUTH MOMBITKY 3ammycka npeodpazosateneii PI11...PIIS.

OcHoBHOI 3yeMeHT Kaxzaoro mpeooOpazoBatens — LIMM-kxontpomnep PWR-TOP 414G,
COJIepKalllMil CXEMY YIpaBICHHUS, U BCTPOEHHBIM CHJIOBOM TpaH3ucTop. CTpyKTypHas cxema
[IIM-koHTpoOJIIIEpa TPEACTABIICHA HA PUC.3.

PWR-TOP 414G mnpencraBiser coOOW JHMHEWHBIA MpeoOpa3zoBaTeib BXOAHOTO TOKa IO
nenu ynpasieHus: (BbiBoA «C») B IIMTEILHOCTh pabodero mukia (Kod(pQuImeHT 3anoqHeHns).
PerynupoBounas xapakrepuctuka PWR-TOP 414G npusenena Ha puc.4.

B pabote npeobpazoBareins pa3nuyaroTcs JIBa peKUMa: PEXKHUM 3aITyCKa U PEKUM CTaOMIIA3aIUH.

Junoxn VD3 obecnieunBaeT (yHKLIMIO 3alIUTHl OT MOJAYM HEMPABUWIBHON IMOJNSPHOCTH
BXOJIHOTO HAIIPSKEHUS.

Cseromuon HLS, pesucrop R28 obecneunBaioT HHAMKALKIO TIEPETOPAHUS TIPEIOXPAHUTEIS
(TITaBKOM BCTaBKM).

Campeccop VD4 (1,5KE 100A umu 1,5KE 100CA) obecrieunBaeT 3amuTy OJ10Ka MATAHUSI
OT BBICOKMX HampsbKeHHil nmo uenu mMuHyc 60B — mpu BbIXOAe HampsDKEHUs 3a JIOMYCTHMBIE
npenensl (2100B) campeccop OTKpBIBaeTcs M 3aMBIKA€T TOK Ha «3EMIIIO», OOecreynBast
neperopanue npegoxpanutens FUI.

Emxoctroit 6ydep (C9...C11, C20, C22, C23, C28,C30) npenHazHaueH Ui MOAAEPKAHHS
HEnpepbpIBHONW paboThl OJIOKa MPU KPAaTKOBPEMEHHBIX MPOMAJaHMSIX MUTAIOUIET0 HampsyKEeHUs
mmrtenbHocThi0 10 100 mS. Pesuctop R11 obecnieunBaer miuaBHBIN 3apsia KOHACHCATOPOB MPU
BKJIFOUCHUU NMUTaHMs, a nuoj VD8 obecreunBaer aBToMaTHyeckoe mnepeximodeHue (t<35nS) Ha
NUTaHUE OT eMKOCTHOTO Oydepa mpu MpornagaHui BXOAHOTO HAIIPSKEHUS.

IIpeoOpa3zoBarenu, obecreynBaONIUe MONTy4YeHHE BBIXOAHBIX Hampsbkenuit (PIIN...PIIS),

BBIMIOJIHEHBI MO cXeéMe OOPaTHOXOAOBOrO IpeoOpa3zoBarens (Ipyroe Ha3BaHHE — IO CXEME C
00paTHBIM BKJIIOYEHHUEM BBINPSIMUTEIBHOTO JMOJA) C ONTUYECKU Pa3BA3aHHOW IEMbI0 0OpaTHOM
cBsa3u. OTiMuMs B cxeMax MpeoOpas3oBaresieil He3HAYUTENbHbIE, MOITOMY OINHCAaHHE PabOThI
npuBoautcs ans PII1.
Pabouas wactoTa Kaxkaoro u3 mnpeoOpa3oBaresieil ompenensercs BHYTPEHHUM Te€HEpaTopoM
[NM-kontposnepa TOP414G wu nexur B npenenax (120£5) xl'u. s uckimroyeHUs: BIUSHUSA
npeoOpa3oBaresiell Apyr Ha Apyra U BOZHUKHOBEHHUS PA3HOCTHBIX YACTOT, JISKAIIUX B 3BYKOBOM
JMara3oHe, Ha BX0J1e KakI0ro u3 npeodpazosareneit ycranoBieH CLC-GunbTp.

Pexrcum 3anycka — nocne nogaun nutanus (Uctapra min =18...20B) IMM-konTpomiep
dbopMUpYET CepUI0 HMITYJIbCOB NIUTENbHOCThIO =100 mS. BHyTpu cepuu MMIYIbCOB 4acTOTa
IOBTOPEHMS OINPENEIAETCS] YaCTOTOM BHYTPEHHETO I'eHepaTropa M JIexkHUT B auanasone (12015)
k. CkBa)XHOCTh HWMITyJIbca cTapTra OimM3ka K 2, T.K. TOK B IIEMA OOpaTHOW CBS3U €Ile
OTCYTCTBYET.

WHorna monb3yloTcsl MOHSATHEM «pabo4Mil IUKI» - OTHOLIEHHMEM BPEMEHH OTKPBITOrO
COCTOSIHMSI BBIXOJIHOIO TPaH3UCTOpAa K JJIMTEIBHOCTH MEPHOJA, BBIPAXKEHHOE B MPOLICHTAX.
CrapToBasg mayka HMMITYJIbCOB OO€CHeuMBaeT 3allyCK IpeoOpazoBaTesss U NEPEeXol B PEXKUM
CTabUIU3aliy TIOCTIe MOSBICHHS TOKA B [IEMU OOpaTHOM CBSI3U.

Ecnm nens o6patHoii cBs3u He padotaet [LIMMM-koHTpOIIep U3 pekuma «CTapT» B PEKUM
«CTAaOWIU3aNHsI» HE TIEPEXOHNT.

[TonbITKM TOBTOPHOTO 3allyCKa OCYHIECTBIISIIOTCS ¢ iepuoguyHocThio 0,8...1 cek.

Bo Bpems OTKpBITOro COCTOSIHUSI CHIIOBOTO (BbIXOAHOIO) TpaH3ucropa LIIMM-koHTOMIIEpa Uepe3
MEePBUYHYI0 OOMOTKY TpaHchopmaropa NpoTekaeT TOK. HaBogumble Ha napyrux oOMOTKax
HaIpPSKEHUsT UMEIOT 3alUpPAIOLIyI0 MOJSPHOCTh ISl BBIIPSIMUTEIBHBIX JHUOJOB, T.€. MEpeaaydu
SHEPruu U3 MEPBUYHONW OOMOTKM BO BTOPHYHBIE HET, U MEPBUYHASI OOMOTKA BHICTYMAECT B POJIHU
WHYKTUBHOT'O HAKOMUTES SHEPTUH (JpOoCcCes).

60



[locne 3akpbIBaHMS CHJIOBOTO TPAH3UCTOpPA TOK Yepe3 MEPBHUHYIO OOMOTKY OOpBIBaeTcCs,
BcieAcTBUEe 4Yero  Bo3Hukaer JJIC caMOMHIYyKIMM, TPUIOKEHHAs K TIEPBUYHON OOMOTKE
TpaHchopMaTopa ¢ HPOTHBOIOJIOXKHBIM 3HAKOM. COOTBETCTBEHHO HM3MEHSIETCS U MOJSPHOCTH
HalpsDKEHHS Ha OCTalbHBIX OOMOTKAX, OTKPBIBAHHWE BBINPSAMUTEIBHBIX JIHOJOB U Iepeaady
SHEpPIrUy HAKOIJICHHOM B TpaHC(POpPMATOpe B HATPY3KY U KOHJCHCATOPHI (PHUIIBTPOB.

Paznenenrie BO BpeMEHUM HAKOIUIEHUS M Tepeladd dSHEpPruu  MpeAoTBpallacT
«IPOHUKHOBEHHE» [TOMEX W3 MEPBUYHOHN LIENIH BO BTOPUYHYIO, ITO3BOJISET YIPOCTUTH BBIXOIHBIE
¢buneTpel. [l mpAMOXOJOBBIX MpeoOpaszoBarenei GuUIBTp JOKEH HAYMHATBCA C
WHAYKTUBHOCTH, 8 OOpaTHOXO/0BBIE PAa0OTAIOT HA EMKOCTHOU (UIIBTD.

Henocratok 0o0paTHOXOM0BBIX MIPe0Opa3oBaTeIeil - HaTU4Ke BHIOPOCA Ha CTOKE BBIXOIHOTO
TpaH3ucropa (BeiBoA D) 00yCIOBICHHOTO BBICOKOM CKOPOCTBHIO YOBIBAHHSI TOKA MPHU 3aKPbIBAHUU
TPaH3UCTOPA U KOHEYHBIM BPEMEHEM OTKPBIBAHUS BBIIPSIMUTEIbHBIX IHOI0B.

s orpaHuueHMs BEJIMYMHBI BRIOpOCA HANPSDKEHUS CIIY)KAT JBE CXEMBI, MOJIKIIOYCHHBIE K
BeIBOAY «D» - nmemmndupyromas menouka CS58R95 m VDISVDI9R_C113R115. Hemndep
C58R95 obecrieunBaeT yMEHbUICHHE CKOPOCTH YOBIBAHHS TOKA ITOCIIE BBIKIIOUEHUS TPAH3UCTOPA
3a CYeT 3aps/ia eMKOCTH KOHJEHCATOpa, a TakKe MPEeNOTBPALIAaeT BO3HHUKHOBEHHE Mapa3uTHBIX
konebanuii B KoHType LwI1C59. EMKOCTh KOHAEHCAaTOpa NOJDKHA BBIOMPAThCS B Ipenenax
HECKOJIbKUX COTEH MuKodapal, CTaBUTh €MKOCTh OOJIblIE HE PEKOMEHIyeTcs, T.K. paspsn
€MKOCTH UJIET uepe3 BeIX0HOM Tpan3uctop HIMM-koHTposIepa (110 npsIMoMy XO1y).

Bropas mens orpaHuueHusi sHEprud BbIOpoca padoraer cienyromuMm obOpazoMm: VDI —
carpeccop (MOJaBUTENb, OTPAaHMYUTENh KOPOTKMX uMMyinbcoB) P6SMBI100A obecneunBaet
3amuTy BeIXOAHOTO TpaH3uctropa PWR-TOP414G ot HanpspbkeHHit BBIOpOCa TMPEBBIMIAIOIIMX
MaKCUMaJbHO AonycTuMoe HampspkeHue 350B M BO3MOMKHBIX TOJIBKO B PEXHUME «cTapT». B
cTaHgapTHoM pexume padoraer menmouka VDI19R_C113R115. Kak Ttompko Bemuumna DJ[C
CaMOMHIYKIIMH TPEBbIIIACT HaNpsDKeHUe OTKpbiBaHusA VD19 vacTh sHeprum BeIOpOCca yXOAMT Ha
3apsg koHnencaropa C113.

Bo Bpemst npsIMOTro Xo/1a SHEPrUsl HAKOIIEHUS B KOH/IEHCATOpeE paccenuBaeTcs pesucropom R115.

Pestcum cmaobunuzayuu. Ilepenavya sHepruu BO BTOPUYHYIO OOMOTKY, U, CJI€I0BaTEIbHO, B
HarpysKy, BO BpEMs CTapTa BbI3bIBAET MOSIBJIICHNE HAPACTAIOLIETO BBIXOIHOTO HAMIPSKEHMUSL.

CkopocTh HapacTaHMsI BBIXOJHOTO HANpPSDKEHUS 3aBUCUT OT BEJIUYMHBI CONPOTHUBIICHUS
Harpy3KH, BEJIMYMHBI €MKOCTH KOHAEHCATOPOB (HIBTPa M MOIIHOCTH MpeoOpazoBaTens, T.K. B
peXUMe cTapTa B IEpPBHYHONM OOMOTKE JOJKHA OBbITh HAKOIJIEHA JHEPrus HE TOJBKO s
nepelauy B Harpy3Ky, HO M AJIs 3aps/ia BBIXOJHBIX KOHJAEHCATOPOB. T.K. MOAKIIOYEHUE HArpy3Ku
ocymiecTBisieTcss cxemoit ympasierus miis PWR-TOP414G, o6ecnieunBaetcst Oonee mamsiiuit
pexuM paboTHI Ha CTapTe.

Kpome 3Toro, orpanuueHue JUIMTEIHLHOCTH pabodero IuKiIa oOecrnedyrBaeT KOHJIEHCATOpP
C34, obecnieunBaromuii IpoTeKaHWe TOKa yepe3 cBeroauo] ontpoHa VO10 B MOMEHT cTapTa
npeoOpazoBaTersi.

B kaudecTBe cXeMbl CpaBHEHHMS B IIeMM OOpPAaTHOM CBS3M MCIOJB30BaH YIPABISEMbII
TePMOCTAOMIIN3UPOBAHHBIA cTaOMIUTPOH TLA31, KOTOpHII MOANEPKUBAET TOK Yepe3 CBETOIAHO
ONTPOHA U COOTBETCTBEHHO YEPE3 TPAH3UCTOpP ONTPOHA, a 3HAYUT M TaK B YIPaBISIOMIMM
anektpon (BeIBOA «C» (control)) Ha TakoM YpOBHE, YTOOBI YacTh BBIXOAHOTO HAIPSKEHUS
caumaeMmoro ¢ genurenss R136 RR2 R137 ocraBanacek paBHoit +2,5B.

Pesuctop R119 npennaznadeH s OrpaHUYEHUs] BEJIUYUHBI MAKCUMAJIBHO JIOMYCTUMOTO
TOKa yepe3 ceeroauon ontpona VO10.

Pesuctop R132 npeanaznauen jyist 3aganus padbodeit Touku cradbunutpona TL4A31.

Ontpon VOI10 obecreunBaeT TrajdbBaHUUECKYIO pPa3Bs3Ky LENH OOpaTHOW CBs3M.
Pexomenayembiii koaddumuent nepenayuu mo Toky 80...160% (B uneane 100%).

Pesuctop R111 — u3aMepuTENnbHBIN, [0 MAJEHUI0 HANPSDKEHUS HA 3TOM PE3UCTOPE JIETKO
OTpEeACNUTh BEIMUMHY TOKA B YIPABISIOLIUN AJIEKTPOJI, a TaKXkKe, B Cllydae PeMOHTa, pa3opBaTh
rens OC 6e3 pa3pe3aHusi JOPOKKH.

Pesuctop R107 u kounencarop C67 — H4-punbtp B ierm OC.

Hemn¢upytomas nernouka C77R121 npennaznadeHa it KOMICHCAMU BPEMEHH NEPEKII0UECHUS
nuona VD31.

R136, RP2, R137 — perynupyemsiii aenutens unenu OC a8 yCTaHOBKHM BBIXOJHOTO
HanpspbkeHus. [lpu HacTtpoiike Bcero kpedita MKM-30 HeoOxomuMo WMETh B BHIY TO, 4YTO
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HANPSDKEHUsT Ha OJOKEe MUTaHUS JOJDKHBI OBITh BBICTABIICHBI MO HM3MEPECHHBIM 3HAUCHUSM Ha
KpalfHUX TOYKaX KaXk10# 1enu, 4ToObl KOMIEHCHUPOBATh NaJICHUE Ha COSAMHUTEIbHBIX JOPOKKAX
KpOCC-ILJIaThl.

Brixonnoe Hanpsbkenne Munyc SB dopmupyercs gomonautenbHoi ooMoTkon W4, Tounas
cTaOuUIu3anusl BBIXOJHOTO HAIPSHKCHHUS MOXKET OBbITh JIOCTHTHYTAa TOJIBKO IO BBIXOJHOMY
HaIPSHKEHUIO, C KOTOPOTO CHUMAETCSl CUTHAJI 0OpaTHOM CBSI3H, TO3TOMY Ha BBIX0j€ 0OMOTKH W4
CTOUT JTMHEWHBINA CTAOMIIN3AaTOp C HU3KUM NaJieHueM «BX0JI-Bbixo» (LOW DROP).

Bo3moxHble BapuaHThl 3aMEH U COOTBETCTBYIOLIME YCTaHABIMBAEMOMY CTaOHIIN3aTOPY
PE3UCTOPHI IPUBEICHBI B TAOINIIE HA CXEME DICKTPUUECKOIN NMPUHIUTHATIEHOM.

Bce Bbeixonsble HamnpsbkeHus nogarorcss Ha sueiikn MKM-30 uepe3 kmtoun SW1-SW5S
OJIHOBPEMEHHO, YEM HUCKIIIOUAETCSI BO3MOKHOCTD TOIIaJJaHs CUTHAJIOB HA BXOJbI PaHbIIE M01a41
MATaHUA.

Kaxnpiii u3 npeoOpaszoBateneii odecrieunBaeT (HOPMUPOBAHHE BBIXOJHOTO HAIPSDKEHUS B
YCTAQHOBJICHHBIX TIpeienax Ipyh HU3MEHEHUHM BXOAHOTO Hampsbkenuss oT 42B mo 100B. 3a
npejaesiaMd 3TOTO JUara3oHa CXeMa YIpPaBJICHHUs OTKIIOYAET BCE BBIXOJHbBIC HAIPSIKEHUS OT
sueek MUKM, T.k. pabora mnpu HanpsokeHHsX Oosibiie MUHYC 42B TPUBOAUT K BBIICICHHUIO
OoJbIIIEr0 KOJMMYECTBa Terja B IpeoOpas3oBatelsix, a HampspkeHust MeHee mMuHyc 100B moryr
OBITH BbI3BaHbI TOJIBKO HEUCIPABHOCTSIMHU CTAHLIMOHHOTO 000PY/I0BaHUS.

Jlist mpenoTBpallleHusl BbIXOJa U3 CTpos 3ieMeHToB bII Ha ero Bxoxme crout campeccop,
KOTOpBI TIpU TPEBBIICHUM BXOAHOTO HampsbkeHus MeHblie MuHyc 100B  oTkpeiBaercs,
BCJICZICTBME YEr0 Cropaer IUiaBKas BcTaBka. [leperopanue miaBKOW BCTaBKU (MPU BKIHOUEHHOM
SW1) unguuupyercs ceetoauonom HL8FU™.

[Tpu KOPOTKOM 3aMBIKAHUH JTFOOOTO U3 BBIXOIHBIX HANPSDKEHUHN (M MOHMKEHUS €T0 HIDKE
3HAYEHHUsI, ONPENENSIEMOro S-TH MPOLEHTHBIM JOIYCKOM) - CX€Ma YIPABJICHUS MEPEBOAUT BCE
kiroun VT2 m VT6 B 3aKkpbITO€ COCTOSIHME, CHMMasl NMUTAIOLIME HANpPSKEHUS CO BCEX SUEEK
kpeiita UKM-30 u «momkuraer» KpacHbIM CBETOIMOJ MO TOMY BBIXOJHOMY HANPSHKEHHUIO, O
KOTOpOMY ObUIT 3a(hUKCHPOBAH BBIXOJ 3a JOMYCTUMBIE npenensl (5%).

[locne oTKIIOUEHUS HArpy3Kd Mporeccop oOecrneyrBaeT H3MEpPEHUE BCEX BBIXOJIHBIX
HAIpsDKEHUM W, €CIIM HalpsDKeHHs B HopMme, uepe3 1 cek. aenmaercss mnomnbitka (100mS)
MOAKIIOYEHUsT Harpy3oK. Eciin 3a BpeMs NMONBITKM MOJKIIIOUYEHHS] BCE HAIPSIKEHUsI OCTAlOTCS B
HOpME TMpOorpaMMa OCTaBIISIET BCE KIFOYM OTKPHITHIMU U padora BII mpomomkaeTcss B 00bIYHOM
pexume.

Ecnu B pesynprate 100mS mombpITKH Kakoe-I00 M3 BBIXOTHBIX HAMPSHKCHUH OKa3bIBACTCS
3a MpeaenamMu S5-TU IMPOLIEHTHOTO JIONYyCKa, MPOLECCOP OTKIIYAET BCE HArpy3KH, MpPOBEpSET
(u3MepsieT) BCE BBIXOJHBIC HANPSDKEHHUS M, €CIM OHU B HOPME, JIENAeT MOMbBITKY MOJIKIIOUCHHS
Harpy3okK, IpU4YeM BpeMs MEXy MONBITKAMH YBEJIUYMBAETCS B /1BA Pa3a.

Ecnmu mocne OTKIIIOYEHHMS HArpy30K OINpPEAETeH BBIXOJ KaKOro-JIMOO W3 BBIXOJIHBIX
HaIpsHKEHUH 3a JOMYCTUMBIE TPAHUIIBI MPOIECCOP «IOHKUTaeT» COOTBETCTBYIOIMINNA KpPaCHBIN
CBETOIMOM U (POPMHUPYET CUTHAT «ABapsi», BbIIaBa€MbIii Ha 0OIIECTAHIIMOHHYIO CUTHAIIA3AIIHIO.
Cxema ynpaBJjieHus.

OCHOBHOI 3JIEMEHT CXEMBI YNPaBICHUS — 8-MU Pa3psIHbII MUKpOKOHTpoiep Atmega32L (umu
Atmegal6Ll), umeromuii BcTpoeHHBINM 10-TH pa3psaHbiid aHAIOTO-ITM(POBON Tpeodpa3oBaTelb
(ADC) n yHuBepcaiabHblii CHHXPOHHO-aCUHXPOHHBIN puemonepenatuuk (UART).

Hamnune ADC obGecrnieunBaeT u3MepeHre U KOHTPOJb BCEX HAMPSDKEHUH € TOYHOCTBIO JI0
+2%. JIns dopmupoBanus omopHoro Hampspkeruss ADC (Hanpspkenus: monHou mmkamsl ADC)
ucnoip3yercst ucToyHUK omnopHoro HanpsbkeHuss (MOH) DA REF191  o6ecneunBaromuit
nonyuenre HanpspkeHus +2,048Bx10mVmax BO BceM JONYCTHMOM JWAlia3oHE MHUTAIOIIETO
HaIpPSKEHUS. CXEMBbI YIIPaBICHUS.

Jlst ymenpienust mymoB iutanue Ha MOH nmogaercs yepes LC—punbTp.

s obecrieuenust cBsizu nporeccopa (CPU) ¢ Baemaum mupom (IIK, KUKM u 1.1.) B
coctae CY umeercs npeodpazosatens ypoBHel curHanoB UART<«>RS233 MAX3232.DA6.

Heo6xomumocTs B kanane cBsa3u CPU BII o0ycnosnena usmenenuem craryca bII, koTopsrit
HE TOJIbKO oOecrieunBaeT (OpMHUpPOBaHME  HampspkeHus ans Bcero kpedta MKM, HO u
HEINPEPBIBHO CIIEAUT 3a BEJIIMYMHOM BBIXOJHBIX HAIpPSHKEHUH M MOXET CaMOCTOSTEIBHO
MPUHUMATh PEIICHHUE O MPEKPAIICHUH MO0/1a4i MTUTaHUSI HA KPEUT.
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Taxoit moxxo/ 00yCIIOBJIEH, C OTHON CTOPOHBI, IPUMEHEHHUEM JIOCTATOYHO JOPOTOCTOSIIINX
MUKpocxeM B siuerikax KM, a ¢ apyroii cTOpoHbI — HEOOXOIUMOCTHIO OJTHOBPEMEHHOM TTO1auu U
CHSITUS BCEX MUTAIOIIMX HAMPSKEHUN.

Kpome »sToro, Hammume BBIXOAHBIX KIIOYEH oOecrednBaeT OoJiee IMANAIANA  PEKHM
npeoOpaszoBareniei, T.K. CTapT MPOUCXOTUT B OOJETYCHHOM PEKMME — HArpy3Ka OTKIIIOYEHA U
CKOpPOCTh HapacTaHWs MNUTAIOIMIMX HANpsSHKEHWM, momaBaeMblx Ha sueiiku MKM, 3HauntenbHO
BBIIIIE, YTO COKpAIIAeT HAX0XACHHUE ITU(POBBIX MUKPOCXEM B aKTUBHOM PEKUME.

IIpu npexkpamennn noxaun nutanusi Ha kpedt CPU MokeT BblgaTh MO KaHAIY CBSI3U
NPUYUHY OTKIIOUEHUSI MUTAHUS U B UJI€a]e MPUHATh KOMaHIy OT YCTPOWCTBA BBILIECTOSIIETO
ypoBHs (I1K), moATBEepXKIaI0NIYI0 UM OTMEHSIOUIYIO €r0 PEIICHUE.

Cxema ympaBieHus coaepKuT Taiimep-kanenaapp DA DS1629. Hannune CPU, UARTa un
4acoB-TEpMOMETpa 00yCIIOBICHO TEHICHIMEHN K IIEHTPAIN30BAaHHOMY YIPABICHUIO U KOHTPOJIIO.

Kpome ocHOBHOM (PyHKIIMHM 4YacoOB, 3Ta MUKPOCXEMa COJCPKUT BCTPOSHHBIM HW3MEPHUTEIND
TEeMITepaTypbl, TO3BOJISIONINN U3MEPTh TeMneparypy BHyTpH kpeiita KM ¢ Tounocteio £2°C.
OOMeH Mexay MPOIECCOPOM H YacaMU-TEPMOMETPOM OCYIIECTBISETCS IO IBYXIPOBOIHOMY
BHyTpuILTaTHOMY HHTepdeticy TWI (on xe 12C).

Cozanue TpPOTpaMMHOrO  CYETYHMKA BpPEMEHH pPadOThI IMO3BOJSET KOHTPOIUPOBATH
KAauecTBO W HAaJIeKHOCTh pabOThl BCEro OOOpPYAOBaHHUS, UTO MPAKTUYECKHM HEBO3MOXKHO JIJIS
00b14HbBIX BII.

Cunxponuzanusi CPU  ocymiecTBisieTcss BHYTPEHHHM TI'€HEpPaTOPOM pabOTaroIIUM  C
BHELIHUM KBapleBbIM pe3oHaTopoM Ha 7,3728MHz.

Ha3nauyeHue BX0/10B/BBIX010B MHKPOIPoOIIECCOpa.

[opt A (PA7...PAO) — Bce Bxoasl aHanorobsie (ADC)
PA7 (ADCT7) — usmepenue «+5V1», nuamazon uzmepenus: ot 0,00V no 10,24V; nopma 5Vt 0,25V
PA6 (ADC6) — uzmepenue «+5V2», nuamazon uzmepenus: ot 0,00V no 10,24V; nopma 5Vt 0,25V
PAS (ADCS) — uzmepenue «-5V», nuanazon uzmepenusi: ot 0,00V no 10,24V; nopma -5V* 0,25V
PA4 (ADC4) — uzmepenue «-12V», nuanazon usmepenus: ot 0,00V no 102,4V; nopma -12Vt 0,6V
PA3 (ADC3) — usmepenue «+12V», nuamazon uzmepenus: ot 0,00V no 102,4V; nopma 12Vt 0,6V
PA2 (ADC2) — uzmepenue «+5V», nuanazon nsmepenus: ot 0,00V go 10,24V; nopma 513,6V
PA1 (ADC1) — uzmepenue «-60V», nuanazon umepenus: ot 0,00V no 102,4V; nopma —-60+12V
PAO (ADCO) — uzmepenue «VAKK», nuanazon usmepenusi: ot 0,00V no 10,24V; nopma (3= 0,3)V

OtkntoueHne BBIXOAHBIX Kiatouer SW1...SWS5 npoucxoaut npu BbIXOA€ 3HAUEHUN M3MEPEHHBIX
HaIpsDKEHUHN 3a MpeAelibl 5-Tu mpoueHTHoro gomycka (+5V1, +5V2, -5V, +12V, -12V), a Takxke
P BBIXOJIE HANIPSDKCHUS CTAHITMOHHOTO IMMUTAHUS 3a JOITYCTUMBIE TIPEICIIbI.

[Ipu Beixoge VAKK 3a nonycrumsie npeaenst (3+0,3 V) BkiroyaeTcst KpacHbIN CBETOAMO]] Ha
nepenueit nanenu bBIT10-5

[Hopt B (PB7...PB0) — Bce BeIBOIBI TOpTa B paboTaroT kak BHIXOJIBI HA YITPABICHUE
CBCTOAUOJHBIMHU HWHAUKATOpAMMU.

PB7= «0» «+5V1» He HOpMa PB6= «0» «+5V2» He HOpMa

PB5= «0» «-5V» nHeHopma  PB4= «0» «-12V» He HOpMa

PB3= «0» «+12V» He HOpMa PB2= «1» «VAKK» He HOpMma

PBl=«1» «-60V» neHopma  PBO=«l» «-60V» HOpma

IIpumeuanue: BeiBoas! PBS...PB7 xpome ykazanHOM (hyHKIIMM UCTIONB3YIOTCS TIPU
nporpammupoBannu CPU nporpammaropom PONY-PROG.
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Hopt C (PC7...PCO)
PC7= «0» - Bkmouenue curnana aapuu (ALARM); «1» - Beikitouenune curnana ALARM
PC6= «0» - Bximrouenue 3apsaa npu VAKK<2,8V; «1» - Beikintouenue 3apsga npu VAKK=3,1V

PC5=TDI

PC4=TDO JTAG-ICE BriBoasl PC2...PC5 nnsa noaxmouenus otmnagunka JTAG npu
PC3=TMS XT MPOrPAMMHUPOBAHUH U OTJIAJKE TPOTPAMM.

PC2=TC

PCI:SDA} TWI-unrepdetic, cesazp CPU ¢ DS1629 SDA - SERIAL DATA

PCO=SCL

SCL - SYNC CLOCK

AVCC — BeIBOA AJ1s1 TOIa4M MUTaHUs Ha aHaimoroByro yacte CPU Atmega32L.
AREF - BxoJ ontopHOTO HanpshKeHUs A7 aHanoro-uudposoro npeodpazoparens CPU

Omnopuoe Hanpspxerue popmupyercss DA17 REF191E (ANALOG DEVICE)

Homnyckaetcs ucnonbzoBanue REF191F wnu REF191G
REF191E 2,046 Vmin 2,048Vtyp 2,050Vmax
REFI91F 2,043 Vmin 2,048Vtyp 2,053Vmax
REF191G 2,038 Vmin 2,048Vtyp 2,058Vmax

[Ipumenenue m000r0 U3 BeieykazaHHbIX NOH He BHOCUT OOJBIITMX U3MEHEHUN B MOTPEITHOCTh
U3MEpEHMS, T.K. OHA B OCHOBHOM OIIPEAEIAETCS TOYHOCTBIO PE3UCTOPOB nenurtens £1%.

[Topt D (PD7...PDO0)

PD7 — BbIxo#; ynpasieHue noakiatoueHueM +5V1 k Harpys3ke. AKTUBHBIN ypoBeHb — «0»
PD6 — BeIx0a; yripaBieHHEe MOAKIIOUEHUEM +5 V2 K Harpy3Kke. AKTUBHBIA YPOBEHB — «0»
PDS5 - BeIxoz; ynpasieHue noakiaoueHueM -5V K Harpy3ke. AKTUBHBIA ypoBEHb — «0»
PD4 — BbIx0#; ynpaBieHue NOAKIOYEHUEM +12V Kk Harpy3ke. AKTUBHBIN YpOBEHB — «0»
PD3 - BeIxo#; ynpasieHue NoakI0ueHUeM -12V k Harpy3ke. AKTUBHBIN YPOBEHb — «0»
PD2 - ynpasnenue nnaukatopoM «VAKK» 3enenoro msera. «1» - korma VAKK B HOpMme.
PDI1 — TXD Boixox nepenatuuka UART | nenu oOmena

PDO — RXD Bxon npuemauka UART o RS232

Bce xmroun (SW1...SWS5) Bemonnensl Ha moutabix MOSFET-Tpan3ucropax.

Jlnst KoMMyTaluu MOJ0KUTEIbHBIX HANIPSKEHUH ucnoiab3oBanbl P-kanansueie MOSFET

IRF7416,

JJIs1 KOMMYTallMy OTpulaTenbHbiX HanpsbkeHuid N-kananbabie MOSFET-Tpan3uctopsl

IRF7403.

IRF7416 R-channel Logic Level SO-8 -30Vds 0,02Rds -7,4AID
IRF7403 N-channel Logic Level SO-8 30Vds 0,022Rds 8,5AID

Homyckaetcs 3amena IRF7416 na IRF7406, a IRF7403 na IRF7805 nnu IRF7809 nnu

npyrue Tunel MOS FET ¢ mapamerpamu He XyXe 4eM I YKa3aHHbBIX TPaH3UCTOPOB.
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[NPMJIOXEHUE 2.

1. T93 KUKM-04
1.1. Ha3sHauenue, TeXHUYECKUE TaHHELIE.
T33 KUKM-04 npenna3znaueH 11s BeinoiaHenus B anmnaparype MKM-30-K cnenyromux QyHKImii:

npuema u nepenayu notoka El1 ¢ temmom 2048 k6ut/c B muneitnom kone HDB3;

npuéMa W BbyIeNeHUS U3 ToToka El TakToBOW YacTOThl, OOpaOOTKH IHKIOBOTO H
CBEPXIIMKJIOBOIO CHHXPOCUTHAJIOB, & TAK)KE CIyKEOHBIX CUTHAJIOB;

CHHXPOHH3AIMK PabOThl BCEX YCTPOWCTB ammaparypsl, IpUeMa OT HUX U pacrlpeieseHus UM
CUTHAJIOB ynpasiieHus u BzauMoaeiicteusa (CYB), nepenasaemoro B KI116;

yIpaBJIEHUS peKUMaMH pabOThl KOJIEKOB Ha MHANBUYAJIbHBIX IJIATaX;

KOMMYTAallU{ BHYTPEHHUX HU(PPOBBIX MTOTOKOB B apameTrpax unrepgeiica ST-BUS;
HaKOIJICHHE CTAaTUCTHUYECKON MHPOpPMaLUKU 0 paboTe annapaTypsl;

B3aMMO/ICHCTBHE C KOMIIBIOTEPOM I10 JII0OOMY U3 ABYX KaHanoB uHTepdeiica RS-232.

KMKM-04 wmoxer oOecrieynBaTh NpUEM WM TIEpelady CHUTHajJa XPOHUPYIOIIEH TaKTOBOM
gactoTsl 2048 kI'1, mpuyem mpu nepegade CUrHaJl MOXKET UMETh YacTOTY COOCTBEHHOT'O I'eHepaTropa
(2048 xI' IIEP.) nim wactoty npunsaroro curnana (2048 k' I1P.).

1.2. Ctpykrypnas cxema TO3a KUKM-04 npuBenena Ha puc. 1.

Yaen -%
R&G-3n Em:g)ca ! 5 BXOAHBES U 6 BbIXOAHBR
- IN15  ST_PUS noTokos
Dkamnepa $
- Mukpo-2BM Ppeimep E1 RRING 11 RHEG
"CRC" ynpasneHna
A KommyTaTop
ORC N LU POBEIX STE1I RTIF RPOS
"BLOCK" noTOKOB TRING_ 12 TNEG
"R ATmegal2a STE10O %
“okz MT2925B MToo7se | TTIP TPOS
CeeTognoabl 3apari
reHepaTop _
- 20 My @OpMHpOBaTEﬂb—ﬂ-
R ) pacnpegenuTent '—F"D")
"G ’ CuHTesaTO -C4 (4096KTL) MMMY NBCOE l
cuet 4acToT -FO {8kly) I
"AUG" E20 (2048kML) -F1015
= . -CA
“Bun” C2Z (2048KM) ALTERA T
Tynsc” MT9041 EPM7DG4 e
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k ST-BUS CTaTHUCTLIKK FLASH
512K*2
MT2920B
RD,TD
ATmegal23 j AT29C040A
Tarimep- T =l R5-232
AKKymyanop'ﬁ kaneHgapy) I'Iy|\

Puc. 1. Crpykrypnas cxema TO3a KUKM-04.

Ha ctpykrypHoii cxeme oToOpaxens! pyHkimoHanbHuble yactu TO3a KUKM-04, yka3aHsl
UCIIOJIb3yeMble B HUX MUKPOCXEMBI U IIPUBEJCHBI Ha3BaHU Hau0oJiee 3HAYMMbIX CUTHAJIOB.

@peiivep E1 (MT9075B) — npexcraBiseT co0oi mepenporpaMMUpyeMyio OT MUKpo-OBM

ynpasineanss CBUC npuemonepenarunka nmortoka El, ¢popmupyromnyo Ha CBOEM JMHEHWHOM BBIXOJIC
HOJTHOLEHHBIH rpynnoBoii notok E1 u npousBonsiiee oopaTHoe MpeoOpa3oBaHie MOTOKA HA TPUEME.

lanpBanmYeckas pa3Bs3ka (¢peiiMepa OT JUHEHHOTO TpaKTa OCYIIECTBISIETCS C ITOMOIIBIO

UMITYJbCHBIX TpaHncdopmartopos T1 u T2.
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OpeiimMep BBIOIHSET CEAYIOUINE () YHKIHH:
Ilo nepeodaue:
1) ®opmupoBanue rpymmnoBoro noroka 2048 k6ur/c, cornacuo tpedoBanusm MCIT,
peKOMeHILaHI/II/I G.704, G.703:
(bopmMHpOBaHKE U BBOJ LIMKJIOBOTO CHHXPOCUTHANA;

- BBOJ] HH(OpMAIINH, TOCTYIHUBIIEH OT MHIMBUYaJIbHBIX MpeoOpa3zoBaTelieil;

- BBoJ curHaina "MsBemenune" B K0 «P3»;

- BBoJ curHaia "Ussemenune" B KN16;

- BBOJ 1t poBoii uHpopmannu B KNO ik HedeTHbIH, pa3psiasl 4-8;

- BBOJ 1 (ppoBoit mHbopmaruu B KNO paspsan 1 (CRC4) MCOT G.704).

2) ®opmupoanue KM 16 rpynmnoBoro notoka 1 BBOJ CBEPXLUKIOBOIO CHHXPOCUTHAIA;
3) [IpeoOpazoBanue nBondHoro motoka 2048 kout/c B kogx HDB3 mis popmupoBanus cThika
2048 x6ut/c mo MCOT G.703.
Lo npuemy:
1) Ilpuem nndpopmanuu, nekoauposanue u3 koga HDB3 u npeoGpa3oBanue ee B MOTOK
2048 xout/c (pekomennanust MCOT G.703).

2) Brinenenue n3 rpynnosoro notoka (MCOT G.704 u G.735) 1uKI0BOro U CBEPXLUKIOBOTO
CUHXPOCHUTHAJIOB.

3) ®opmupoBanue nHauKanuu o6 apapusx (MCOT G.732) B cnenyronux cirydasx:

- BBIXOJ U3 IIUKJIOBOTO CUHXPOHU3MA;

- BBIXOJ] U3 CBEPXIIMKIOBOIO CHHXPOHU3MA;

- MTOBBIIICHHBIA KOY()PHUITUEHT OMUOO0K;

- npueM curnana «M3semenue» no KMO ;

- npueM curHana «3pemenue» mo KMN16;

- npueM curtana «AUC»;

- npuem curHana «<AUC» mo KU 16.

@peiimep HENPEPBIBHO CIEAUT 32 COCTOSIHUEM KauyecTBa MPUHUMAEMOTr0 CUTHAJA, a HHPOopMaLus
00 3TOM CcUuTHIBaeTCs M3 HETO B MUKpO-OBM ymnpaBnenus. Ha ee ocHoBe Mukpo-OBM koHTpoIUpyeT
Y MHIULUPYET aBapUUHbIE CUTYallMH, UCTIOIb3Ysl CBETOAUOIHYIO CUTHAIM3ALUIO Ha JIMLIEBOW MaHETu
T323a KUKM-04, a Taxke BbIaBasi cooOmenus Ha 0ok naaukanuu (bM) u B kaHan CHHXpOHMU3AIUU
JUId TIepeaydl CUTHaja aBapUM Ha CTAHIUIO, PACIIONIOKEHHYIO Ha JPYrOM IIPOTHUBOIOJIOKHOM KOHIIE
JIUHUH CBSI3U.

Cunte3arop 4actor (MT9041) BHIMOTHSET CHHXPOHU3AIMIO, HEOOXOAUMYIO I BCEX
MOCJICNYIONMINX TIPOLIECCOB 00pabOTKM cHUrHajmoB. PaboTra cHHTE3aTOpa YacTOT TAaKTUPYETCS OT
CHTHAaJIa, BEIPa0aThIBAEMOT0 33/1al0LIHM I'eHepaTopoM ¢ yactotoi 20 MI.

KommyTtarop nmudposbix noroxkoB (MT898S) BrimonHseT B JIF0O0OM MOpsiAKE, 3aJaHHOM OT
ynpasisioneil Mukpo-9BM, kommyranuio 256 BXOAHBIX KaHAJIBHBIX MHTEPBAJIOB B 256 BBIXOJHBIX,
BXOASIIMX B COCTaB 8 BXOJHBIX M 8 BBIXOAHBIX MHUGPOBBIX MOTOKOB El, kKoTOophle (u3myecku
CYIIECTBYIOT B apameTpax BHyTpeHHero uarepdeiica ST-BUS.

dopmMupoBaTeb-pacnpeneTuTe/b HMITYJIbCOB (EPM7064) peann3oBaH Ha
IpOrpaMMUPYEMON JIOTUYECKOM Marpuiie u oOecrneunBaeT (GopmupoBanue 16 curHamaoB crpoba-
BBIOOpa KaHanbHOTO MHTepBana «-F10i», ciexyrommx ¢ wactoroit 8KI'11 1 mMeronux IUTETbHOCTh
onnoro KU, a takxke nByx curaanoB «CA» u «-CA» BbiOopa pexxuma npuema kojaekoB TO308 KHO,
cnenyromux ¢ Tor xe yactoroit 8KI'm, Ho ¢ mmurensHOCTHIO B 16 KU KakabIii.

Mukpo-9BM ynpasienuss u MuUkpo-OBM cratuctuxm (Atmegal28), cuyxamme s
3aIaHusl PeKUMOB PabOThI OCHOBHBIX MHUKpocxemM TDO3a KMKM-04, HakormieHHusl CTaTHUCTUYECKOU
uHpopmanuu o pabore Bced ammaparypel MKM-30-K, a Takke uis CBSI3M C INEPCOHATBHBIM
KOMITBIOTEPOM.

®opmuposanue rpynnooro noroxka B KMKM-04 ocymiecTBisercs cieayromuM o0pazom:
nudposeie curHanbl, popmupyembie koaekamu TO330B KHO, cumThiBatoTcs B mopsiake, 3agaBacMoM
curHanamu «-F10i» ot ¢popmupoBarens-pacnpenenutens umiyiscoB EPM7064;

nanee kaxaeii KW mo coorBerctBytomemy mnotoky ST-BUS mnoctymaer Ha BXon
koMMmyTtaropa MT8985, rae npousBoanuTcs UX MPOCTPAHCTBEHHO-BPEMEHHAsE KOMMYTALINS:

¢ BBIXOJla KoMMyTaTtopa uHpopmarmoHHsii motok «STE1O» mocrymaer Ha BXon (perimepa
MT9075B, rne ocymectBisercs opMupoBaHue curHana B auHeiHoM koge HDB3 s acuaxpoHHOTO
croco0a mepenaun yepe3 UMIyJIbCHBINA Tpanchopmatop T2 B TUHEHHBIN TPaKT.
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Ha npuéme, ocymectBisiercs oOpaTHOe mnpeoOpa3oBaHHME U TOKAaHAIbHOE pacHpeieiieHHe
rpynnoBoro curiaia mexay TO3amu KHO.

JUist cCMHXpOHU3AIUU padOThl CHHTE3aTOpa YacTOT ¢ MPUHUMAEMBIM CUTHAJIOM, B )perimMepe
OCYILIECTBIISETCS BbIAEIEHNE TAKTOBOM 4acTOThl 2048 KI'11 U3 MpUHATOr0 CUTHaIa IPU OMOIIN
CXEMBbI BBIJICTICHUS] TAKTOBOM YaCTOTHI.

V3ea onpoca KHO wucnons3yercs mnsa monydeHuss mHbopmanuu u3z TO30B KHO. Ompoc
OCYILIECTBIISIETCS MYTEM BbIJJAUM IO LIMHE aJipeca HOMEpa BX0/1a, KOTOPBIA ONMpAIINBAETCS, U CUTHAJA
BBIOOPKU MYJBTUILIEKCOPA OMpoca. BRIXOABI MYNbTUIIIEKCOPOB MOJKIIOYEHBI Ha BXOJbl PETUCTPOB
onpoca KHO T93a KNKM-04.

Ilpuém u mepenauya rpynmoBoro IU(POBOTO CHTHAjJa OCYIIECTBISCTCS Yepe3 JIMHECHHBIC
Tpanchopmaropsl T1 u T2, BoHOBOE CONPOTHBIIEHUE KOTOPBIX HaXxoAUuTcs B npenenax 120 Om.

Ha muneByto mnanens KHWKM-04 BbiBeneHbl ClEIyIOUIME CBETOAMOIbI, WHIUIUPYIOIINE
ABAPUITHYIO CUTHAJIU3ALINIO:

- «CuHX.» - IponagaHue J000ro U3 CHHXPOCUTHAIOB,;

- «C» - aBapusi HUKIIOBOW CHHXPOHU3AIINH;

- «CIIC» - aBapust CBEpXLIMKIOBON CUHXPOHU3ALINN;

- «AUC» - aBapus CTaHIIMHM HA IPOTUBOIOJIOKHOM KOHIIE JTJUHUU CBS3H;

- «bur.» - butoBas omuoKa

- «bumn.» - HapyleHue noyispHoCTU OUTA;

B T93e KMKM-04 ncnonb3yroTcs Cieayrolme IKCIUTyaTallMOHHbIE IEPEMBIUKH, 3aMbIKAEMBIE C
MOMOIIbIO  JPKaMIIEPOB WM COOTBETCTBYIOLIMX  MHKpOIEpeKitouaTesned  (eciu  MOClIeAHHE
OTCYTCTBYIOT, TO BMECTO MX MOTYT CTOSITh IEPEMBIUKHU MO JPKaMIIEpa).

Ecin nepembluka S2 3aMKHYTa, TO AaHHbIH moJykoMiiekT anmapatypbl MKM-30-K
nepeBoAUT B ''BeoMblii'' pe:kum padoThl. Eciin S2 pazomkHyTa — B pexkuM ''Bexymmii'';

Jlxamnep Ha mepembruku S7/2 - S7/3  ycraHaBIMBaIOTCS MpU pabOTe HA HArPY3Ky JIMHUHU B 75
Owm, ana S7/1 - S7/2 — npu pabore Ha Harpy3Ky JuHuM B 120 Om.

3ambikanueM Mukponepekinoyatenss «CRC» na SW1 Beimonnsercs 3anpet Boinauun CRC-4.

Muxkponepekmtouarenu «M2» u «M3» SW1 3ape3epBUpoBaHbI Ui OyAYIIUX TPUMEHEHHH.

3ambikanueM mukponepexmodarenss «BLOCK» 6nokupyercs pabora curHanbHbix kanamoB CK
IIPY NOSIBJIEHUH aBAPUH, BBI3BIBAIOIUX CBEUEHUE CBETOANON0B «CHHX.», «LIC» nnmu «CLCx.

3ambikanueM mukponepekntogarens «CK1» «CK2» BBoIUTCS pekUM UHBEPCUU COOTBETCTBEHHO
IIEPBOI'O U BTOPOTO CUTHAJIbHBIX KaHAJIOB.

TO3 KMKM-04 MoXeT NpuHUMATh CUTHAJIBI OT 3aMBbIKaHUSI Ha KOPIYC C AaTYUKOB MOKAPHOU U
oxpaHHOM curHanu3auuu uepe3 BXxoael «DATPI»...«DATP5», a Takxke BblIaBaTh 4Yepe3
OINTORJIEKTPOHHOE pPEJie CUTHAMI JUIsl TPOMKOW 3BYKOBOM CHTHaiu3aluu. [IpuHSATHIE CHUTHANBI TaKke
BbI1al0TCA 10 MoToKy El B nucneruepckuil LEHTp, TI€ MOTYT IEPENaBaThCs HAa KOMIBIOTEP HIIN
BKJIIOUATh 3BYKOBYIO CUTHAJIN3AIUIO.

OINMUCAHUE SAYEWMKH KHUKM-04 1O IPUHIIUIIUAJIBHON CXEME

Huxe mpuBeneHo omucaHue (yHKIIMOHATHHOTO HAa3HAYEHUS AJIIEMEHTOB IO MPUHIMITHAIBLHON
cxeMe a1 TO3a KMKM-04 (manee mo TekcTy sueiiku). B omnumcanum yka3aHbl B OCHOBHOM
MHUKPOCXEMBbl M aKTHUBHBIC 3JIEMEHTHI, 0€3 OIMCaHUs IMACCHBHBIX JJIEMEHTOB. S4eiika cOmepX uT
HUKECIIENYIONINE Y3JIIbL.

1. Muxkpo-9BM ynpasJieHusi (JIEBbII BEpXHUI YIOJ CXEMBI), BKJIIOYAET:

- cobctBeHHO MHKpo-OBM Ha DD7 (3170 MHKpOcXxema 8-pa3psaHOrO OJHOKPUCTAIBLHOTO
MukpokoHTpoiepa Atmegal28 ot dupmber ATMEL). Mukpo-2BM ympaBineHus CIy>KAT s
3a/laHusl peKMMOB OCHOBHBIX MukpocxeMm sdeiiku KUMKM-04, a Ttaxke 118 TeKylero
yIpaBJIEHUS] MU B COOTBETCTBHHM C 33JaHHBIM QJITOPUTMOM PaOOTHI.

- Mukpocxemy copoca Ha DAl (muxpocxema PST529C), HeoOxomumyro ajsi KOPPEKTHOTO
BKJIFOUCHHS B paboTy MuKpo-OBM, a Taxke ee pectapra mocie Haxatus KHomku «COopoc».
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- Muxkpocxema DAl ofecreunBaer BbIKIIOUEHHE MHKpOo-OBM, ecnu HampspkeHue
AJIEKTPONUTAHUA ONycTUTCsT Huxe 4,5 B;
- KBapuesblil pe3oHaTop Ha BQ1 ¢ acroroii 16 MI'w;
nemmdparop Ha DDI11, cmyxammii mis GopMupoBaHUsT CHTHAJIOB OOpaIieHHUs KO BCEM
00CITy>)KUBAEMBIM JTaHHON MUKPO-DBM Mukpocxemawm;

- pazbeM Il TEXHOJIOTMYECKOro MporpamMMupoBanus XT2, a Takke CBsi3aHHasg C 3TUM
IporpaMMupoBaHueM Mukpocxema DDS. [laHHbIll BuA NpOrpaMMHUpOBAHMSI BBIOJHSETCS Ha
3aBOJIC-U3TOTOBUTENIEC, M COCTOMT BO BBOJE B MUKPO-OBM paboueit mporpammel. Yaiie Bcero
IUIE 3TOTO HCIoNb3yercss mporpamMartop PoniProg u coorBeTcTBylOmee emy CBOOOTHO
pacmpocTpanseMoe mporpammHoe obecriedenue ot Gpupmsl LancOS.

2. Pa3bem cBs3u mo uHTepgeiicy RS-232 nHa 15 xoHTakTOB M nmpeodpa3oBaTeb YPOBHA

(ITY) (neBbIit BEpXHUI YTOJ CXEMbI) BKIIFOYAIOT:

- pazbeM XT1, Ha KOoHTaKTHI 3, 4 U 5 KoTOpOro noctynarT curHainbl «GND», «TX0» u «RX0»,
WCIIONB3YEMBIE NIl CBA3M KOMIbIOTEPOM. OCTajbHBIE CUTHAJNIBI, MOCTYNAIOIIME Ha Pa3beM
npeaHasHaueHb! A7 OyIylIuX NpUMEHeHUH

- mpeoOpa3oBaTelb YpPOBHS BBINMOJIHEH HAa MUKpocxeme MAX3232 DA4 (ipaBblii yroJl CXeMbI).

3. Jl:xammepa WM MHMKPONEpPeK/JIIYaTeJId Pe:KMMOB (JIEBbI BEPXHHMM Yroia CXEMbI)
BKJIFOYAIOT:

- MuKpornepekiarodareab Ha SW1 nns 3apanusa pexumoB «CRC», «M2» n «M2». 3aMblkaHueM

mukponepekioyarenss «CRC» na SWI1  BBoautcs pexum 3anpera Bbigaun CRC-4.

Muxkponepekiatouarenu «M2» u «M3» 3ape3epBUpOBaHBI A1 OyIyIIUX TPUMEHEHUH;

- MUKponepekiroyaTeab Ha SW2 ciyxut mis 3aaaHusa pexxuMoB «BLOCK», «CKl1» u «CK2x».

3ambikanueM mukpomnepekiaodarens «BLOCK» 6nokupyercs pabota curHanbHbIX kanamoB CK

MIpU TOSIBJIEHUU aBapUH, BBI3BIBAIOIIUX CBEUYEHUE CBETOAMOAOB «CHHX.», «[[C» mmm «CILIC».

3ambikanneM  Mukporepekiaodarenss «CKl» u  «CK2» BBOAUTCS PEKUM  UHBEPCHH

COOTBETCTBEHHO MEPBOr0 U BTOPOT0 CUTHAJIBHBIX KAHAJIOB.

4. CperoauoaHasi WHIAMKANWS Ha JMUIEBOH NaHeAM (JIEBBIM Yroll CXEMbI) BKIIOYAET
CBETOJAMO/IBI:

- «CHuHX.» - TpomajgaHue JO0Or0 M3 CHHXPOCUTHAIOB IIMKJIOBOMW WJIM CBEPXIHKIOBOU

CUHXPOHU3ALUH;

- «1C» - aBapus IMKJIOBON CUHXPOHU3ALINU;

- «CHC» - aBapus CBEpPXIIMKJIOBOM CHHXPOHHU3ALINH;

- «AUC» - aBapus CTAaHLIMM HA IPOTUBOIIOJIOKHOM KOHIIE JINHUU CBSI3H;

- «buT.» - OuToBas ommoOKa

- «bum.» - HapymeHue noasipHOCTH OUTAa;

5. 3apaommii reneparop 20 MI'm U cuHTe3aTOp 4YacTOT (JIEBBIA yroJ MPUHIIUIIHAATBLHON
CXEMBbI) BBIIIOJIHEH Ha BBICOKOTOYHOM TreHepaTope dacTtoThl 20 MI'm (Muxpocxema UZI), a Takxke
CHUHTE3aTOpe YacToT C ¢a3oBoi aBTomojacTpoiikoi dvactorel MT9041 ot ¢upmer  ZARLINK
(mukpocxema DD2). Tounocts pabotsl 3anatomiero reneparopa UZ1 nomkHa ObITh He Xyxe 50 ppm
(pa3MepHOCTh UMMYJIbC Ha MHJIJTMOH), TakuM o0OpaszoM, Juisi yactoThl 20 M1, OTKJIIOHEHHE TOJKHO
ob1Th He Oosee 1000 I'm. 3amaronuii reHepaTop UMEET J1Ba BO3MOXHBIX MCHOJIHEHUS U TMOCAJI0YHBIX
Mecta, npudeMm Bropoe UZI.l mpexycMaTpruBaeT yCTaHOBKY MHUKPOCXEMBI ¢ (YHKIIMEH HEOONBIION
nozactpoiiku yactotel 20 MI'y ¢ momomibto pesucropa RP1 (3T0T BapuaHT 10poske, IO3TOMY OCTaBJIEH
KakK pe3epBHBIN).

Pabora cunTezaropa wacror MT9041 naumnaercs mocie mogadu ot Mukpo-OBM Ha Bxomq RST
KOPOTKOTO UMITyJIbca cOpoca. CHHTE3aTOp, UCIIONB3YIONUK B KauecTBe 3aaaromieii yactory 20 MI'm,
HaunHaeT HerpepblBHO B ypoBHsAX TTJI ¢opmupoBats umnynbebl «/C4» vactotoit 4096 KI'm, «C2»
yactoTort 2048 KI'n u «/FOo» wactoTtoit 8 KI'1[ (3mech M nanee HaAKJIOHHAs 4epTa WM 3HAK MUHYyCa
nepeJ HAMMEHOBAaHUEM CUTHAJIa YKa3blBAa€T HA MHBEPCHIO, WJIM HA TO, aKTHUBHBII YPOBEHb CUTHAJIA
HyJeBoM). B3anmHOe pacrnosnokeHue STUX HMMIYJIbCOB B MOMEHT akTuBu3anuu «/FOo»,a Takxke
OCHOBHBIE ITapaMeTpbl CUTHAJIOB NpuBeJeHbl Ha puc.l. Ilpu 3ToM, ecnu nepempluka S2 3aMKHYTa, TO
MT9041 paGotaer B BEJOMOM PEKUME U BBINMOIHIET (Pa3oBYyIO0 aBTOMOJCTPONKY YaCTOTHI K CUTHAIY
2048 KT'n, noctynatomemy Ha Bxol PRI. Eciu nepembruka S2 pazomkHyTa — TO curiai Ha Bxoae PRI
UTHOPHUPYETCS, U MUKPOCXeMa CUHTE3UPYET CUTHAJIbI B CBOOOIHOM peXUME (Ha3bIBAEMOM €IlIe TaKXKe
KaK BEAYIIMH PEXUM).
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1 \ / \ f.
- |

Puc.1. Umnynbcsl, hopMupyeMble CHHTE3aTOPOM YacTOT.

6. KommyTaTop uu(poBbIX NOTOKOB (IICHTP MPUHIMITHAIIBHONW CXEMbI CBEPXY) BBHINIOJIHEH HA
mukpocxeme DDI14 MT8985 or ¢upmer ZARLINK. Mukpocxema mpeacTaBiasieT coOoi
KOMMYTHUPYIOIIYI0O MaTpuily IudpoBbix motokoB B uHTepdeiice ST-BUS pasmepom 256 Ha 256
kaHanbHBIX uHTepBaioB (KW). UMutepdeiic ST-BUS momoben mo crpykrype motoky El, mmeer
MIOJTHOCTBIO CXOJ/HBIC IIMKJIOBBIC W BHYTPH LIUKJIOBBIC MHTEPBAJIBI, HO TpeicTaBieH B ypoBHsax TTJI
(s Toro, uyToOBl €ro MoriM oOpabaThIBaTh JOrH4yeckue ycTpoiicTBa). CTpyKTypa OJHOTO Kajapa
unrepderica ST-BUS npusenena Ha puc.2.

| 125 mMKc |

o | t

KanansHem | s | g | ke | k13 | K4 KIASC| K31| KMO KW
HMHTEREAN t

Puc.2. Ctpyktypa ogHoro kaapa uarepdeiica ST-BUS.

Muxkpocxema MT8984 umeer Bocemp BxonoB STi0..STi7 nns BXOJHBIX IOTOKOB U BOCEMb
BEIX0ZOB ST00..STo7 mid BBEIXOOHBIX MOTOKOB. TakK KakK KaKIbIiI MMOTOK BKJIIOYAeT 32 KaHajla, TO U
MOJTy4aeTCsl BO3MOYKHOCTh KOMMYTAIIMM B JIIOOOM IPOU3BOJILHOM mopsake 256 Bxoaubix KU B 256
BeIXOJHBIX KU, a Bo3HMKarOIIask Ipy 3TOM TPAaHCIOPTHAs 33€p>KKa HE IPEBBIIIAET JBYX-TPEX LUKIOB
(IMTENTBHOCTh OAHOIO LUKJIA paBHAa 125 mkc). s ymnpaBieHHMsT MUKpPOCXeMOM OT MUKpo-OBM
MMEIOTCSl BXOJIbI CUMTBIBaHMs | 3anmucu JaHHbIX D0..D7, BX0apl BEIOOpa BHYTPEHHUX YIPABIISIONIAX
peructpoB AO0..AS5, a Ttaxxke Bxonabl ynpasieHus DS, R/W u /CS. Cunxponuzauus MTE985B
ocymiecTBisieTcs ¢ moMonibio yactotrsl 4096 KI'p u 8 KI'r, kotopsie moctymaroT Ha Bxoabl /FOi u /COi,
COOTBETCTBEHHO. BpemenHble nuarpammsl cur"ainoB Ha /COi, u /FOI B MOMEHT CMEHBI Kaapa.
MPUBEICHBI HAa pUC.3.

0.244mKke

STTR1I
O ST >< 7 BT >< & auT >< 5 6uT >< 4 51T >< 3 aur
STTR1Q t

K131 KNG t

Puc.3. Bpemennas quarpamma uatepdeiica ST-BUS B MOMEHT cMeHBI Kaipa.
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Mukpocxema MT8984 nmeer 1o ABa BHYTPEHHUX MacCHBa MaMsTH 1o 256 Gaiit. [1epBriil n3 HUX,
Ha3bIBAEMBbII aMATHI0O KOMMYTAIIUH, 33J1a€T TEKYI[YI0O KOMMYTAIIHIO, IPU 3TOM Ka)/aas U3 siueek
namsATu ¢ HomepoM ot 0 10 255 cooTBeTcTBYET 0iHOMY U3 BhixoAHbIX KU, a ee conepxkumoe
yKa3bpiBaeT Ha Homep BxoaHoro KU, koropsrit OyneT nmoakimodeH K Berxogaomy K.

BTopoii MaccuB mamsTH SBISIETCS YIPABIISIONIAM, U €70 COAEPKUMOE OTIPEIETISET PEKUM padOThI
nepBoro MaccuBa s kKaxkaoro KU, mubo kak onvcaHHOH BBIIIE MAMSTH KOMMYTAIIUH, JTHOO 3a/1aeT
BEIIATEIBHBIN PEKUM pabOTHI COOTBETCTBYIOMETO BhIxogHOTo KU, 316CHh BMECTO HOMEpa BXOTHOTO
KW, B aTOT OaiiT 3amuchIBacTCs KO, KOTOPBIA OyAeT BbiaH B Tekymem K

7. ®peiimep E1 (ueHTp npuHUMIHAIBHONW CXEMBI CBEPXY) BBIOJHEH Ha MHKpocxeme DD17
npuemonepenatunka notokos E1 MT9075B ot ¢upmsr ZARLINK. Mukpocxema coderaer B cede
cooctBeHHO ¢perimep MKM-30, ycTpoiicTBO JTMHEHHOTO MHTEpdeiica ¢ JMHAMUYECKUM TUATIa30HOM
o Bxoay B 20 dB u kouTpomnep cBsizu. Mukpocxema MT9075B BeinomnHseT ciaeayroniie pyHKINU:

1lo nepedaue:

1) ®opmupoBanue rpymnmoBoro nmoroka 2048 k6ut/c, cormacuo tpedboanusim MCOT,
pexomenauuu G.704, G.703:

- (hopmupoBaHUE U BBOJ IIMKIOBOI'O CHHXPOCHUTHAIIA;

- BBOJ MH(GOPMAITUH, TOCTYMUBIIEH OT MHAMBUAYAIBHBIX TPeoOpa3oBarTeeii;

- BBoJ curHaia "Ussemenue” B KO «P3»;

- BBoJ curHana "Ussemenue" B KI16;

- BBOA upoBoii napopmarmu B KM0 nukin HedeTHBIN, pa3psaab! 4-8;

- BBoA i poBoii napopmanuu B KHO paszpsg 1 (CRC4) (MCOT G.704).

2) ®opmupoBanne K16 rpymnmoBoro moToka u BBOJ CBEPXIMKIOBOTO CHHXPOCUTHAJIA;
3) IIpeobpazoBanue aBon4HOTO MoToKa 2048 k6ut/c B ko HDB3 st popmupoBanus creika
2048 x6ut/c mo MCOT G.703.
Lo npuemy:

1) IIpuem nndopmanuu, nekoauposanre u3 koga HDB3 u nmpeobpa3oBanue ee B TOTOK

2048 xout/c (pexkomennarus MCIOT G.703).

2) Beigenenue u3 rpynmoBoro nmotoka (MCOT G.704 u G.735) HUKIOBOTO M CBEPXIIMKIOBOTO
CUHXPOCUTHAJIOB.

3) ®opmupoBanue nHaukauu o6 apapusax (MCOT G.732) B cieayomumx ciaydasx:

- BBIXO/I U3 IIUKIIOBOTO CUHXPOHU3MA;

- BBIXOJ] U3 CBEPXIUKIIOBOI'O CHHXPOHHU3MA;

- MOBBIIIEHHBIN K03()(DUITMEHT OIHOOK;

- npuem curnana «M3semenue» no KMO ;

- npueM curtana «M3semenue» no KN16;

- npuem curtana «ANC»;

- npuem curHana «<AUC» mo KU 16.

Taktupyercs MT9075B wacroroit 20 MI'u, nocrynatomeit Ha Bxoa OSCI, a ee BpeMeHHas
CUHXpOoHM3anus K curHaigam untepgeiica ST-BUS Bemonusercs no Bxoaam /FOb u /C4b. Haunnaet
paboty ¢peiimep ¢ nocrymieHuem curHana copoca Ha Bxoq /RESET. Ob6pamenue k MT9075B ot
ynpasistoneil MUkpo-OBM Beinonssgercs yepe3 Bxoasl DO..D7, ¢ ucnonszoBanuem Bxonos /DS, /CS
u R. Mukpo-OBM ymnpaiieHus BBITIOTHAET MHAIIMAIM3AIMIO (hpeliMepa, 3aluChiBasi B €€ BHYTPECHHHUE
YIPaBISIONIUE PETUCTPhl, COOTBETCTBYIONINE KOJBI, a TAKXkKe ¢ TAaKTOM 2 MC (IIepUOoJ CBEPXIIMKIOBOM
CHHXPOHM3AIMK) OOHOBIISIET cojaepkuMoe KaHanbHbBIX uHTepBaioB KMO um KM16 (B mocnennem
nepenaroTcsa koAbl kKaHanbHOU cuHxpoHu3auuu CK1 u CK2).

CurHansl ¢ JuHEiHOro wuHTepdeiica, NpoWas uepe3 HMITYJIbCHBIH TpaHcopmatop Tl
noctynaroT Ha Bxoasl RTIP m RRING wmukpocxembr MT9075B. [lns 3amuThl MHUKPOCXEMBI OT
BO3MOJKHOI'O TEPEHAIPSKEHUsI C JIMHUU, 3TU BXOJbl MOJKIIOUEHBI Yepe3 OrpaHuUYMBAIONINE OB
VD3 u VD4 k nutaronuMm nensiM. @Dopma curdanoB «RTIP» m «RRING», a Takke MX OCHOBHbBIE
IapaMeTpsl MPUBEACHBI Ha puc.4 (CUTHAJIBI UMEIOT CMEIEHUE Ha BXOJE MHKPOCXEMBI 0K0JIO 2.5 B).
Jlist cornacoBaHUs C BOJHOBBIM CONPOTHUBIICHHEM JIMHUW CIy)XaT aBa pesuctopa R51 u RS2
HomuHanamu 75 Om u 120 OM, COOTBETCTBEHHO, a Takke nepeMbluku PLS-3, Kk KOTOphIM HYXHO
noAkouath Jokamiep. Curnansl, npuasaTeie yepe3 Bxoasl RTIP u RRING, npeobpasyercst BHyTpu
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¢peiimepa B curHaisl BHyTpeHHero nntepgeiica ST-BUS u nanee uepes Boixog DSTo, yxe ypoBHIX
TTJI nepenaercst kommyTaTop HUPPoBLIX ToTOKOB MT8985.

. . _0.244mrc
T T
| |
2568
RTIP t
\ 0.4838 ke
! |
! |
M
|
RRING t

Puc.4. ®opmel curnanoB RTIP u RRING.

['apaHTHpOBaHHBIN TpPUEM CHUTHAJIOB C JIMHEHHOrOo WHTepdelca BO3MOXKEH, €CIH MOIYIb
pazHOCTHOU aMrumuTyasl Mexxay curHatamu «RTIP» u «RRING» 6yzaer 6onee 0.3 B, B mpoTuBHOM
cnydyae Ha Bbeixoge LOS dopmupyercs ypoBeHb JIOTHYECKOW E€IWHUIIBI, CUTHATM3UPYIOMUA 00
OTCYTCTBUHM CHTHaJla WJIM CHHXPOHHU3AIMHM (OJHOBpEMEHHO C 3TUM Ha BbIxone /IRQ ¢opmmupyercs
CUTHAJI TIpepbiBaHus 11 MUKpo-OBM). B atoM cinydae ot mukpo-OBM ynpasnenusa Ha Bxoae /TAIS
YCTaHaBJIMBACTCSI YPOBEHB JIOTHUECKOTO HYJS, B Pe3ysbTaTe 4ero u3 ¢peiimepa B IMHUIO NEPEAtOTCS
curHan «Bce enuHUIBI», 4TO MO3BOJsAET BCTpeuHbIM mnosiykomiuiektam MKM-30-K BHOBb BOWTH B
CUHXPOHHU3ALIMIO.

N3 xommyTaTopa undpossix notrokoB MT8985, BbinaBaemslil curnan «STE10» nocrymaer Ha
Bxoa DSTi ¢peiimepa MT9075B B yposusix TTJI untepdeiica ST-BUS. @peiimep npeobpaszyet 3Ti
CUTHAJI B CUTHAJBI JIMHEHHOTO MHTEep(deiica, n yepe3 cBou Bbixonbl TTIP m TRING mepemaer ux B
JVHUIO dYepe3 TOBBIIAIUN HMMIYIbCHBIN TpanchopmaTop T2 (Tpancdopmarop MOBBIIIAET
HanpspKeHue B JiBa pasa). VMiynbcbl Ha BbIXoZe TpaHchopMaropa MOJKHBI UMETh HOMHUHAIbHYIO
amMmuTyny 3 B u ynoBIeTBOPATH MO JUIMTENBHOCTH UMIYlIbcHOMY mabiony (mo G.703), KoTopblit
M300pakeH Ha pHC.5. 3/1ech MyHKTUPHOW JTUHUEH OTMEUCH WJCAIbHBIA CUTHAN, a CTUIONTHOW TOJICTOM
JMHUEN OTMEYEHBI JOIYCTUMbIE TPAHUIBI OTKJIOHEHUS PEAJIbHOIO CUTHAJIA IO YPOBHIO B IIPOLIEHTAX U
JUTUTEIIBHOCTU OT UJI€aJIbHOTO.
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Puc.5. 11a0m0H BRIXOMHOrO curgaia B coorserctsuu ¢ G.703.
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8. ®opmupoBarenb-pacnpeaeauTe/ib UMIYJIbCOB (B IIEHTPE ClieBa MPUHIMITHAIBHOU CXEMBI)
BBITIOJIHEH Ha MUKpocxeme DDS, mpeacrapisitomieit co00i CI0XKHYIO TPOrPaMMHUPYEMYIO JIOTHYECKYO
matpurty CPLD tuna EPM7064ST44-10 or ¢upmer ALTERA. BHyTrpu Hee ¢ mOMOIIBIO
MPOrPAMMHOI0 TTAKETa CUCTEMBI aBTOMaTU3MpOoBaHHOTO npoekTtupoBannss MAX+Plus I BASELANE,
npenocrasisgemoro ¢upmoit ALTERA, B pexumMe CXeMHOro NpPOEKTHPOBAHUS CHUHTE3HMpPOBAaHA
Joruyeckasi cxema Iu¢ppoBoro aBToMara.

B Hem uCmonb30BaHO MPOTHBOTOHOYHOE KOAMPOBAaHUE (TIOCIEAHEE IMO3BOJIAET HM30€XKaTh JIOKHBIX
UMITYJBCOB W MMOMeX). OTOT 1upoBOil aBTOMAT BBINOJHIET (QYHKIHIO (OpMUpOBATENS-
pacrpeenuTeNs UMIYIbCOB, C HAOOPOM 3JIEMEHTOB U3 ABOMYHBIX CUETUUKOB, 8-pa3psAHOTO PErucTpa
u aemupaTopoB, NPEACTABICHHbIX Ha puc.6 (A8 NOPOCTOTHl TOHUMAHUS TMPEICTABIICHBI
OTE€UYECTBEHHBIE AHAIOTM MCIIOJB3YEMBIX 3JEMEHTOB). [ TEXHOJIOIMYECKOI0 IPOrpaMMHUPOBAHHUS
CPLD Ha 3aB0/1e-M3rOTOBHUTENE UCIONB3yeTCs pazbeM X 13, a caMo mporpaMMHUPOBAHUE BBITIOJIHIETCA
¢ nomouipto mnporpammaropa ByteBlaster B cpene maketa MAX+Plus II BASELANE. Ilpu
MPOrpaMMHPOBAHUH YMBILIUIEHHO HE YCTaHABJIMBAIOTCS OWUTHI 3aIIMTHI OT CUUTHIBAaHUS MHGOpPMAIUH,
no3ToMy KoH(purypanuonuelii maccuB u3 CPLD MoxeT OBITh CUMTaH, W  HWCIOJIB30BaH IS
MOCTEAYIOLIEr0 TUPAXKUPOBAHUSI MUKpocxeMbl DDS.

Cunxponusupyercs  (HOpMUpPOBATENA-PACIPEACTUTENS] HUMIYJIbCOB CHUTHAJIAMHU  KaJpOBOM
cuaxponmzanuu  «C2» wyactoro 2048 KI'm um «FO» wgacroroit 8 KIl'm, mocrymamommmu Ha
OJTHOMMEHHBIE BXO/IbI, PacIIOIOKEHHBIE B JIEBOH YacTH cXeMbl. B mpaBoii yactu cxeMsl (popMUPYIOTCS
16 BerxoHbIX cuTHAIOB «-F100» .. «-F1015», ucnonp3yemMbIX Kak CUTHAJIBI CTPOOa KOJACKOB, a TAKKe
curHasibl «CA» u «—CA», KOTOpble HCIONB3YIOTCS JJsl BhIOOpa peXUMa yIpaBlIEHUS KOJAECKaMHU
(oOpamieHrie K JaHHBIM WM 3allUCh KOJa KOMaHIbl B Kojeku). Homepa BBIBOZOB MHKPOCXEMBI
oToOpaXkeHbI IIU(PpaMHu U COBIANAIOT ¢ H300pakeHHneM MUKpocxeMbl DD8 Ha npuHIMTIHATBEHON cXxeMe
KHKM-04.

dopMupoBaTeb padoTaeT MUKINISCKU C IEPHOIOM 125 MKC, paBHBIM JITTUTEILHOCTH OJTHOTO
Kazpa. JluarpaMMbl BXOJHBIX M BBIXOJIHBIX UMITYJIHCOB (hOPMHUPOBATENS C UX MPUBSI3KON K KaHAJTBHBIM
untepanam KU, npencrasiensl Ha puc.’.

Ha puc.8 Oonee getanbHo 0TOOpakeHbI CUTHANBI B HAa4ajle KaJpa, B MOMEHT CMEHbI KaHaJIbHbIX
unTepBasioB KM31 na KMO. 3nech yka3aHbl OWTHI B HYJEBOM KaHaJIbHOM HHTEpBaJie, a TAaKXKe HMX
MOPSAZIOK CJIEIOBAHUS (HAYMHAS CO CTapIIUX Pa3psioB).
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Puc.6. IlpuHuunuansHas cxema (OpMUpOBaTENIs-paclpeieIUTENs UMITYIbCOB.
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9. ¥Y3eJ1 onpoca KOMILIEKTOB HU3K04YacTOTHbIX okoH4YaHuii (KHO) (cnipaBa BBepxy
NPUHIIMIAAIIBHOW CXEMbI) BBIIIOJHEH HA MUKPOCXEMaxX S-pa3psIHbIX MapauiebHbIX peructpoB DD18
u DD19, paboTaromux B pe:kuMe Mpo3pavyHoi nepeadn JaHHbIX, TocTynaromux ot sueek KHO.
Onpoc ocyiiecTBisieTcs NyTéM Bbliaun MUKpo-OBM ynpasnenus no muHe agpeca RBOO, RB10,
RB20, RB30 u -RB3 uepe3 pazsem XTS5 HOMepa BXoJa SYSHKH U CUTHAJIA BBIOOPKH MYJIbTUILIEKCOpa
ornpoca cootBeTcTByIomIeH ssueriku KHO. Tak kak BBIXOAbI MYJbTHILIEKCOPOB ATUX stueek KHO
noakoueHbl K Bxoaam INO..IN15 sueiiku KMKM-04, u cOOTBETCTBEHHO K BXO/IaM PErHCTPOB OIpoca
DD18 u DD19, To onpammBasi BEIXOJIbl 3TUX PETUCTPOB € MOMOIIbI0 curHaiioB «OE0_7» u «OE8_F»,
MUKpo-OBM yrmpaBieHus noixydaetr HGOPMAITUIO O TEKYIIIEM COCTOSSHUN CUTHATBLHBIX KaHAIOB SYECK
KHO. danee 3ta undopmanus ¢ Temrnom 2 Mc Beiaercs Bo ppeiitmep MT9075B st mocnenyromeit
neperayy ux B KaHanbHbIX HHTepBasiax KM 16 Ha npotuBononoxusie kommiaekTsl MKM-30-K.

10. Mukpo-IBM cTaTuCTUKH (B IIEHTPE CHU3Y CXEMBI), BKIIIOYACT:

cobctBeHHO MUKpo-OBM Ha DD16, 310 MUKpOocxema Atmegal28:
Mukpocxemy cobpoca DA2 na PST529C, HeoOXoauMmylo Ui KOPPEKTHOIO BKIJIIOUEHHUS B
paboty mMukpo-OBM, a Takxke ee pectapra mocie Haxarus KHomku «COpoc». Mukpocxema
DAZ2 obGecnieunBaeT BbIKITIOUEHHE MUKPO-OBM, eciu HanmpsiKeHUE IEKTPOITUTAHUSI OITYCTUTCS
Huxke 4,5 B;
- pazbeM Il TEXHOJIOTMYECKOro MporpamMupoBanus XT4, a Takke CBsi3aHHasg C 3THUM
IIporpaMMupoBanueM Mukpocxema DD10.

MUKporniepekitouarenu SW3 uist 3aaHust peskKuMOB paboThl ATo MEUKpo-OBM

Mukpo-OBM CTaTUCTHKH CITY>KUT JJIs1 HAKOIIJICHUS CTaTUCTUYECKO MHpOpManuu o paboTe Beel
anmaparypsl MKM-30-K, a Takxe I CBSI3M C MEPCOHATBHBIM KOMITbIOTEpOM. OHA Takke MO3BOJIAET
peann30BaTh CETEBBIC PEIICHUS U PEKUMBI YIAJICHHOTO JOCTYIA C UCIOIb30BaHuEM UHTepdeiica RS-
232.

Mukpo-9BM cratuctuku cuHXpoHusupyercst vacrorod 16 MI'nm no Bxony XTALI1 ot mukpo-
OBM ynpasnenuns, kotopas GpopMupyer 3Ty 4acToty Ha cBoeM Bbixojae XTAL2. Enunblii ucTOUHUK
CUHXPOHM3ALMM YACUIEBIISIET CXEMY M YJIYYIIAaeT B3auMoOJAEHCTBUA JByX OBM mo BHyTpeHHEMY
BBICOKOCKOPOCTHOMY JIBYXIPOBOJIHOMY KOMMYHHMKAI[MOHHOMY HHTep(delicy, MCHOb3YIOLUIEro Lemnu
«TD» n «RD».

11. Mamate FLASH (cHu3y crpaBa cxemsl), peainzoBaHa Ha Mukpocxeme DD20 AT29040A ot
¢upmbr ATMEL. bnaromapss 6onbsimomy o0bemy mamsatd B 512 kuimoOalT, a TakKe BO3MOXKHOCTH
COXpaHATh HMH(POPMALMUIO TMPH OTCYTCTBHUM NHUTAIOLIETO HampspkeHus, Mmukpocxema AT29040A
MO3BOJIsIET MUKPO-DOBM CTaTHCTHKKM HaKaIIMBaTh BCIO CTATUCTHKY O padote ammaparypsl UKM-30-K.
Mukpocxema umeet agpecHbie Bxonbl AQ..A18, BEIBOABI cunThIBaHUA U 3anucH gaHHbIX DO0..D7, Bxon
obpamenus /CE, Bxon cuutbiBanust OE u 3anucu WE.

12. Cxema goctyma k ST-BUS (cHu3y cieBa cxembl), peann3oBaHa Ha MuKpocxeme DD9
MT8920B ot ¢upmbl ZARLINK. C ee nmomompio Mukpo-OBM cratuctiku obecrednBaeT AOCTYH K
OJTHOMY M3 BOCHMH ITU(DPOBBIX MIOTOKOB MUKPOCXeMbI KomMyTaTopa MT8985B, a MMEHHO K BXOJTHOMY
«STTR3I» u BeixogHOoMy «STTR3O». D10 mo3Bomser Mukpo-OBM cTatucTuku oOpamarhes K
M000MY KaHAIbHOMY HMHTEpBAJly WM UX TpyIIe, U HepeaaBaTh TaKUM 00pa3oM JI0Oble JaHHBIE B
notokax El. Jlnms »sToro Heobxomumo, uToObI MUKpO-ODBM  ymopaBieHuss ¢ TOMOIIBIO
COOTBETCTBYIOIIMX KOMaHJ 3amporpammupoBaia MT8985 Ha COOTBETCTBYIOUIYIO KOMMYTAIUIO
muppoBbix MOTOKOB. Mukpocxema MT8920B wumeer anpecupie Bxonsl A0..A6 mms BeiOOpa
npou3BoiasHOTO KW, BRIBOMBI cumThiBaHus W 3amucu gAaHHBIX D0..D7, Bxox oOpamenus /CS, BXon
cuutbhiBanus OF u 3anucu R.

13. Taiimep-kajienaapb (CHU3y B LIEHTPE CXEMBbI), peanu3oBad Ha Mukpocxeme DD15 DS1629 ot
¢bupmer Dallas Semiconductor u yacoBom kBapiieBoM pe3zoHaTope BQ?2 c gacrotoit 32768 I't1. CBs3b
Taiimepa-kaneHnaps ¢ Mukpo-OBM crartuctuku ocymectsiusercs no TWI-untepdeticy (ero Bropoe
HazBanue [12C) o nensam «SDA» n «SCL», 10 KOTOpPbIM CUUTHIBAETCSA TEKYIIUE JaTa U BPEMSI.
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14. AkkymyJasiTop (CHU3Y B IIEHTPE CXEMbI) peain3oBaH Ha nutueBoi 6batapee CR1/2AACD ot
¢upmbl VARTA nanpsoxkenuem 3B u emkocTbio 0.950A*4. Akkymynsarop obecriednBaet
JIEKTPOIUTAHUEM MUKPOCXEMY TalMepa-KajeHaAaps IpU CHATUU HAIIPSDKEHU CO Beel ssuenku. s
3apsia akKyMyJsiTopa cooOpaHa cxeMma Ha TpaH3ucTtopax MUKpocOopku VT1, peanu3yronmx
HECUMMETPUYHOE TOKOBOE 3€pKallo, a sl ONIPEIEICHNs] OKOHYAHUS 3apsjia UCII0JIb3YeTCsl aHaJIOTO-
ndposoit mpeodpazoBatenb MUKpO-IBM cratuctuxu. J[Jis 3TOro CHUMaETCst HalpsKEHUE C
PE3UCTUBHBIX JEIUTENSX B ABYX KOHTPOJIBHBIX TOUKAaX, a oJydeHHble curHaiel «BATO» u «<BAT1»
nepearoTcs sl u3MepeHusi B MUKpo-OBM. D10 mo3BosisieT u3MepsaTh Kak TOK 3apsiia, TaK U TEKYIee
HanpsbkeHue Ha 6arapee. Eciu HanpshkeHne HIKE YPOBHS, YCTaHOBICHHOTO B mporpamme (MeHee 3.8
B), To B iens BAT BbI1aeTCcsl ypOBEHB JIOTHUECKOTO HYJISI, TOKOBOE 3€PKaJIo BKJIIOYAETCS, M Oarapes
HauyMHaeT 3apspkarbed. Korna Tok 3apsiia, u3MepsieMblil 10 aJICHUIO HallpsDKEHU Ha pe3uctopax R25
1 R26, CTAHOBHUTCS TOCTATOYHO MaJIbIM (MeHee SMA, 9TO CBUIETENHCTBYET O 3aBEPIICHUH MpoIecca
3apsKN) WIN HAIPsDKEHUE Ha akKymydssTope npeBbicut 4.12 B, To B nens BAT Bbigaercs ypoBeHb
JIOTUYECKOW €JUHULIBI U MIPOLECC 3apSAIKH IPEKPALACTCS.

15. Pazbem cBsizu no uHTepdeiicy RS-232 nHa 9 koHTakTOB M mpeodpa3oBaTe/b YPOBHA
(ITY) (mpaBblif HI>KHHI YTOJl CXEMbl) BKIIIOYAIOT:

- pazbeM XT7, Ha KOHTaKTHI 5, 3 ¥ 2 KOTOpOro nocrynaroT curHajibl «GND», «RXD» n «TXD»,
UCIIOJIb3YEMBIE JIJISl CBA3U KOMITBIOTEPOM;

- ONnTOd3JEeKTpoHHOE pene VD2, BkimoueHHoe B paspbiB Lenu «TXD» u aktuBU3mpyemoe
ypOBHEM Jiorudeckoro Hyist curnana «ET1». Takas cxema 1aeT BO3MOXHOCTb MOJIKJIFOUEHHS K
9TOM IEMU U3BHE APYrMX UCTOYHHMKOB CUTHANA JJI1 PEAM3alMU JIOKAIHbHONM MHOTOTOYEHYHOM
CeTH.

16. Y3ea ps npueMa CHTHAJIOB € IaTYUKOB IOKAPHONH M OXPAHHOM CHTHAJIM3AIUM (TIPaBbIi
BEPXHUH yroy cxembl). Y3en noakimoueH K nemiM «DATP1»...«DATPS», noctynaromux ¢ pazbema
XT6 ¥ BKIIOYACT CXEMY 3allUThl OT KPATKOBPEMEHHBIX OpPOCKOB HANPSIKEHHUS HAa CTAOMIMTPOHAX
VD14..VD18 u GaymmacTHBIX pe3ucTopax. ¥Y3el MOKET MPUHUMATh CUTHAJIBI OT 3aMBIKaHUSI Ha KOPITYC
C JaTYMKOB IMOXAapHOM M OoXpaHHOW curHanu3auuu udepe3 BXoabl «<DATPI1»...«DATPS5»,, a Taxxke
BbIJIaBaTh 4YE€pe3 ONTOAJIEKTpOHHOE pene VDI curHan niasg rpoMKod 3BYKOBOM CHUTHAJIM3alUU.
[IpunHaThIE CcHUTHaANBl TaKkKe BBIOAIOTCS IO MNMOTOKY El B aucneryepckuil LEHTp, TOE MOrYT
NepeIaBaThCsl HA KOMITBIOTEP WJIM BKIKOYATh 3BYKOBYIO CUTHAJIN3ALUIO.

17. JonmojHuTebHBbIE Yy3Jbl (ClpaBa OT IIEHTpaA) MpPEIAHA3HAYEHBI IS OYIYIIETO pa3BUTHS
annaparypel MKM-30-K, u uxX 31eMeHTBHl NOKa HE yCTaHABIMBAIOTCA Ha II€YaTHYIO ILIaTy, YTO
noMeuaercs 3HaukoM NC. DTH y371bl BKIIOYAKOT:

- HU3KO4acTOTHBIM ycwiutenb Ha DA3 (muxpocxema TDA2030), mpenHazHaueHHBIA Ais
peanu3aiyy NeperoBOPHOro yCTpoicTBa Ha BBIHOCHOM OJIOKEe MHIWKAUUU. JIJis 3TUX Ke Leseu
CILY’)KMT YIpPaBJIIEMbIN K04 Ha TpaH3ucrtope VT2 M 3IEKTpOMEXaHUYECKOM pejie IpHeMa-
nepemaun K1. C ero momomipio BTopudHasi 0OMoTKa TpaHchopmaTopa 3ByKoBoi yactotrsl VT1
MOYET MOOYEPETHO MOIKIIOUAThCS MO0 K BBIXOAY YCHIIUTENS, TUOO K TPOMKOTOBOPHUTEIIO
BBIHOCHOT'O 0JI0Ka MHJIUKALUU

- nBa kogexka DD21 u DD22 na mukpocxemax TP3071 ot ¢upmsr National Semiconductor.
OcHOBHOE Ha3HauY€HUE ATUX KOAECKOB oOecredyeHre IPOMKOrOBOPSILEH CBSI3U uepe3 OJUH M3
KaHAJIbHBIX MHTEpBaJoB MoToka El, a Takke AMarHOCTHYECKOTO MPOCIYIINBAHUS JIIOOOTO U3
KAaHAJIOB 3TOr'0 MOTOKA;

- y3en QopMupoBaHus CHHycouganbHONW YacToThl 2600 [, BHIMOTHEHHBIH HAa MHUKpPOCXEME
DD23 omneparmonnoro ycunutens MC1458 (cnpaBa CHH3Y CXeMbl), W pabOTaromui C
MOMOUIbI0 HIMPOTHO-UMIIYJIBCHOIO MOAYJISATOpa MHUKpo-OBM craructuku. [lanHas cxema
HY>KHa JUJI1 YaCTOTHOM CUTHAJIM3ALUU.
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