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1. PABOYAS ITPOTPAMMA

1.1. HEJIM U 3AJAYN OCBOEHNA AUCHUITJIMHBI

IlenssMu  OCBOCHHS IHCHUIUIMHBI «T€XHWYECKHE CpPEICTBAa JHCIETYEPCKOTO U
TCXHOJIOTUYCCKOT'O YIIPABJIICHHUA» SABJISAIOTCA q)OpMI/IpOBaHI/Ie CUCTCMATU3UPOBAHHBIX 3HAaHUU B
o0acTd  COBpEMEHHBIX  CPEIACTB  mepedadyd  wHGoOpMamuu W YOpaBiIeHHS B
SJICKTPOIHCPICTUICCKUX CHUCTEMAX, I/IHq)OpMaI_[I/IOHHBIX OCHOB YHpaBJICHUA, aHaJinu3
WHQPOPMAIIMOHHBIX IOTOKOB, CIIOCOOBI WX TMepenadyd W HaASKHOCTh (YHKIIMOHHPOBAHUS
TEJIEMEXaHUYECKUX KOMIUIEKCOB, (YHKIIMOHUPOBAHUE TEXHUYECKHX CPEACTB cOOpa, mepeaayn u
OTOOpa)KEHUS OTIEPATUBHO-IUCTIETYCPCKON HH(POPMAIIUH.

3amaun JUCIUTUTHHEL:

- O3HaKOMJICHHE CTYAEHTOB C HH(OPMAIIMOHHBIMH OCHOBAMHU JMCIETYEPCKOTO U
TEXHOJIOTUYECKOTO yIpaBIeHUS AIIEKTPOIHEPTETHYECKUMHU cHCTeMaMH "
YHEPrOOOHEKTaAMH.

- O3HaKkOMJICHHE CTYJCHTOB C TEXHHYECKHMH CpEICTBaMH cOopa, mepenadyn |
oToOpakeHHst HH(POPMALIHH.

1.2. MECTO AUCHUITIJIMHBI B CTPYKTVYPE OOII BITO

JqucuuminmHa  «TexHuuyeckue CpeicTBa  JUCHETYEPCKOTO M TEXHOJIOTMYECKOIO
YIPABJICHUS» BXOIUT B IUKJI crienuanbHbIX qucturind (C.d.4).

@enepanbHblii KOMIOHEHT aucuumiauHel CJI.D.4: 3agaun U CTPYKTypa ONEpaTUBHO-
JUCIIETUYEPCKOTO YIPABIEHUS JIEKTPOIHEPTETUUECKIUMH cUCTeMaMu; NTH(GOPMAIIMOHHBIE OCHOBBI
ynpaBieHus: (cooOmieHue, uHOpMaLUs, CUTHAI, T[OMEXH, KOJAUPOBAaHHE); BHIBl H
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU ONEPAaTUBHO-AUCIIETYEPCKO nHpopManuu; npeodpa3oBaHue
uHpOpMaLlMK, TEePEeHOCUYMKH HMH(OpPMAlUKM;, CHUTHaJbl Kak MaTepHallbHble  HOCHUTENU
uH(poOpMalllK,  JIOCTOBEPHOCTh  Iepefaud  OINepaTHUBHO-AMCIETYEpPCKOW  UHGOpMaIuy;
TEXHUYECKHE cpencTBa cOopa, mepenadyd M OTOOpaKEHHUS ONepaTHBHO-IUCIETYEPCKOM
uH(pOpMallMK; OLEHKM KadecTBa IMepeAayd HHPOpMalMM, CHCTEMBl TelIEMEXaHHKHU;
MUKPOIIPOLIECCOPHBIE TEJIEKOMILIEKCHI, CHUCTEMBI Teneo0paboTKu JTaHHBIX;
ABTOMATU3UPOBAHHBIE CUCTEMBbI YIPABIECHUS B 3JEKTPOIHEPreTHuKe, (YHKIUU U TPUHIUIIBI
noctpoerus ACY sHepreTuuecknx 00bEKTOB.

JucrunauHa 6a3upyercs Ha Kypcax IUKIa OOIIEHAYYHBIX U 00menpodecCHOHATBHBIX
JUCLUIUIMH (MaTeMaTUKU, GU3UKU, UHHOPMATHKH, HIIEKTPOTEXHUKH U HJIEKTPOHHUKH).

Crynentsl, oOyuwaroluecsi MO JaHHOW JAWCUMIUIMHE, JOJDKHBI 3HaTh M BJIAJNETh
CIIEYIOIMMHU MaTepraIamMu:

MareMaruka: pelIeHHe CHUCTEeM anredpandecKkux ypaBHEHUU, auddepeHnnanIbHoe
ucuucieHue, rpadppl, GyHKINN KOMIJIEKCHOTO IEPEMEHHOT0, BEPOSITHOCTh U CTaTUCTHKA.

®du3zuKa: MEKTPUYECTBO U MarHETU3M.

NudpopmainoHHO-U3MEpHUTETIbHAS TEXHUKA M DJIEKTPOHHUKA: 3aKOHBI AIIEKTPHUYECKUX
nernen; tpexdasHple Ienu; MOBEPXHOCTHBIN 3 dekT u 3ddekr Oam3zocTu; MHOOPMAITMOHHO-
U3MEpUTENIbHAs TEXHUKAa; CpEeNCTBAa HW3MEPEHUH; M3MEpHUTeIbHbIE NpeoOpa3oBaTeliu U
AQHAJIOTOBbIE  DJIEKTPOMEXAHUYECKHE  DJIEKTPOM3MEPUTEIbHbIE  MPUOOPHI;  AJIEKTPOHHBIE
aHaJoroBble W  IHU(POBBIE H3MEPHUTEIbHBIE MPHOOPHI,  OCHHIUIOTpadbl, BOJBTMETPHI,
4acTOTOMEPHL; HH()OPMAILIMOHHO-U3MEPUTENbHBIE CUCTEMBI.

ONEKTPOMarHUTHHIE MEPEXOIHBbIE IPOLECCHI: pacuy€Tbl U aHAIM3 TOKOB KOPOTKHX
3aMbIKaHUH, BBIOOP 3JIEKTPOOOOPYIOBAHHUS 110 YCIOBHUSIM TOKOB KOPOTKUX 3aMbIKAHUM.

DneMeHThl aBTOMATUYECKMX YCTPOWCTB: IACCHBHBIE W AaKTHUBHBIE NpeoOpa3oBaTeld
MapaMeTpoB peXHMa dBJIEKTPOIHEPreTUUYECKOW CHUCTEMBbI; JJIEMEHThl H3MEPUTEIbHOU U
JIOTUYECKOM 4YacTH YCTPOWCTB pEIECHHOM 3allUThl U aBTOMATHKU JJIEKTPOIHEPIeTUUECKHUX
CHUCTEM.
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1.3. TPEBOBAHNA K YPOBHIO OCBOEHUA COAEPXAHWA JUCHUITIIMHBI

B pe3ynprate OCBOGHUS JUCHMIUIMHBI OOYYAIONIMHACS JOJDKEH JIEMOHCTPUPOBATH
CIIEIYIOIIME PE3YNbTaThl 00pa30BaHMUS:

1) 3HaTh:

CTPYKTYpY u 3a/1a4uu OTepaTUBHO-UCIIETYEPCKOTO yIpaBiIeHUS
AIIEKTPOIHEPTETUYECKUMU CHCTEMAaMU;

WH(pOpPMaIIMOHHBIE OCHOBBI OINEPATHBHO-IUCIIETYEPCKOTO YIpaBieHUs (cooOieHue,
uH(pOpMaIIKs, CUTHAJ, IOMEXU, KOAUPOBAHHE);

OCHOBHBI€ ITPUHIIUIIBI TIEpeaun TeieMeXxaHn4eckoi nHpopMaIuy;

KaHaJbl CBS3U, TEXHUYECKHE CPEICTBa cOOpa, Mmepeaadyd U OTOOpaKeHHs ONEpaTUBHO-
JUCIIETYEPCKON MHPOPMAIIHH;

CUCTEMBI TeNICyNPABICHUS, TeJICCUTHATM3AINH, TeICPETYTHPOBAHUS U TEICH3MEPCHHUS,

COBpEMEHHBIE M  TEpPCHEKTUBHbIE TEXHMYECKHE CpEACTBAa  JIUCHETYEPCKOTO U
TEXHOJIOTHYECKOT0 YIPABICHUS B JIEKTPOIHEPTETHKE.

2) YMeTb:

OILICHUBATh 00BEMBI U KAYECTBEHHBIC XaPAKTEPUCTUKH OMEPATUBHO-IUCIIETICPCKOM

nHpopManuy, HEOOXOAUMOW Ui aBTOMAaTH3alMU JUCIETYEPCKOTO YIpaBICHHUs Ha
Pa3MUYHBIX yPOBHSAX HEPAPXHHM AUCIETYEPCKOTO U TEXHOJOTHYECKOTO YIPAaBICHHUS B
JEKTPOIHEPreTUUECKUX CUCTEMAX;

o1leHUBaTh 3(H(HEKTHBHOCTH TPUMEHEHUS ATbTEPHATHBHBIX MPUHITUTIOB ITEPEIaYn

TereMexXaHn4eckol nH(OpMaluy B KOHKPETHBIX CUTYALIUSX;

pa3pabaTrbiBaTh OPUTHHAIBHBIE MOYTH 3JIEMEHTOB ITPOCKTHPYEMBIX CUCTEM, KAaHAIIOB

CBSI3M, TEXHUYECKUX CpEICTB cOopa, mepedaud U OTOOpaKEHUS OlepaTUBHO-
JUCTIETYEPCKOM nH(pOopMaIuy, CUCTEM TeJeyNpaBIICHUS, TeJIeCUTHAIU3AIIHH,
TeJeperyIupoBaHus U TeJIeU3MEPEHNUS;

MPOBOANTH JJIEKTPUYECKUN pacdeT W BBIOMPATh YacTOTHl JJIs TPUHSATHIX KaHAIOB
JUCTIETUYEPCKOM CBSI3U U T€JIEMEXaHUKH

3) Bnagets HaBBIKAMH:

MIPOEKTUPOBAHMSI cUcTeM cOopa, mepeadynd U 0TOOpakKeHUs ONepaTUBHO-TUCIETUYEPCKOM
uH(GOpMAILlUM C HCIOJIB30BAHUEM COBPEMEHHBIX U IEPCHEKTUBHBIX TEXHUYECKUX CPENICTB
JTUCTIETUYEPCKOTO U TEXHOJIOTMUYECKOTO YIIPABICHHUS.

1.4.CTPYKTYPA MW COAEPXAHHE JUCHUIUVIMHBI «TEXHUYECKHUE
CPEJCTBA JUCIIETYEPCKOI'O U TEXHOJIOTMTHECKOTI'O YIIPABJIEHUA»

OO61mast TpyA0eMKOCTh AUCIUILTUHBI cocTaBmsieT 1404uacoB.

No Bunpr yueGHO#M DopMBbI TEKYIIETO
n/n < paboThl, BKIItOYast | KOHTPOJIS YCIIEBAEMOCTH
Pasnen § E ? CaMOCTOSTENbHYIO | (no Hedensaim cexwecmpa%
HCLUILTHHEL % 5 2 paboty cryneHToB u | Dopma MPOMEKYTOUHOM
O |E Y TPYIAOEMKOCTH (B aTTeCTaIuu (no
Jacax) cemecmpam)
JIK | JI3 | CPC
1 OnepaTuBHO- 7 1-5 10 4 8 [1,3,5 wHemenu — OauI-
JUCTIETYEPCKOe OTIPOC Ha JIEKIUH;
yIIpaBJICHUE 24 Hemenu — 3ammTa
JHEProcucTeMaMu Kak WHAUBUIYaIbHOTO
UH(OPMAIMOHHBIN JIOMAIITHETO 3a/1aHus,
porecc. 3anmTa 1a00paTOPHBIX
pabot




Ne Bunasr yuebnoi DOopMBI TEKYILIETO
/T o < paboThl, BKIIIOYAsi | KOHTPOJISA YCTIEBAEMOCTH
Pasien § % § CaMOCTOSTEIIbHYIO (no nedensim cemecmpa%
HCLILTHHBL = 5 2 paboty cTyneHToB 1 | DopMa MPOMEKYTOTHOU
@) T 8 TPYIOEMKOCTb (B aTTecTaluu (no
qacax) cemecmpam)
JIK J3 | CPC
2 Ananuz nepepaud| 7 6-10 10 6 8 16,89 wmemenum — OauI-
UH(}pOpPMAITMOHHBIX OTIPOC Ha JICKITUH;
ITOTOKOB B 7,10 Henmenu — 3ammMTa
TeJIeMEXaHUYSCKUX WHIUBUTYaJIbHOTO
CHCTEMax. JIOMAIITHETO 3a/IaHMS,
3aIuTa 1a00paTOPHBIX
pabor;
6 Helelsl - KOJUIOKBUYM
3 CnocoObl 7 | 11-16 12 6 8 |11,13,15 memenun — Onuir-
npeoOpa3oBaHus ompoc Ha JIeKITUH,
KOZIOB B HANpsHKEHUE KOMIUIEKCHOE 3aJIaHHUE;
WA TOK 12,14 Hemenmu — 3amuTa
WHUBUIYaILHOTO
JIOMAIIHEro 3aaHus,
3amuTa 1a00paTOPHBIX
pabor
4  |IIpomexyTouHast 7 3a4er
aTTecTamus
5 |Crpykrypa u 8 1-5 10 4 7 (1,3,5 wHemenu — Omun-
TEXHHYECKHE OTIPOC Ha JICKITUH;
cpeactea ACHY Ha 2,4 Hemenu — 3alluTa HH-
pa3HBIX YPOBHSIX JTUBHTYaIbHOTOIOMAIITHE-
UepapXxuu ro 3aJaHus, 3ammra J1ado-
JIUCTIETYEPCKOTO paTOpPHBIX padoT;
yIpaBICHUSI. 3 Hepens - KOJUIOKBUYM
6 |Anmaparypa 8 6-10 10 4 8 16,8,9 wmememm — Ommir-
TeJICMEXaHUKH c orpoc Ha JICKIIHH,
3JIEMEHTaMHU KOMIUICKCHOE 3aJIaHHC;
OIITOBOJIOKOHHOM 7,10 memenu — 3amyra UH-
TEXHHKH. JTUBHTYaIbHOTOIOMAIITHE-
ro 3aJaHus, 3aimra j1ado-
paTOpHBIX paboT
7 Kpurepun OIlCHKH| & 11-16 10 7 8 [11,13,15 Hemenu — OwmIl-
HaJIG)KHOCTH  CHUCTEM OTIPOC HA JICKIUH;
AYuTY. 12,14.16 Hemenu — 3amiuTa
WHAUBUIYAILHOTO 10-
MAIITHEeTO 3aJaHus, 3aIluTa
71a00paTOPHBIX PaboT
8  |IIpomexyTouHas 8 SK3aMeH
aTTecTaIus

[Tpumeuanus: JIK — neknun, CPC — camocTrosTensHas padota cTyAeHToB, JI3 - mabopaTopHbIe
3aHATHUSA.



1.5.COAEPXXAHUE PA3AEJIOB U TEM AMUCIHHUIIIMHBI

5.1. Jlexuuu

7 cemectp — 32 yaca

Paznen 1. OmnepaTuBHO-AUCHETUEPCKOE  YNPABIEHHE  HJHEPrOCUCTEMaMH  Kak
UH(OPMAITMOHHBIN MPOIIECC

Tema 1. Brenenue. MuHdopmanmoHHble OCHOBHI ynpaBieHus. OCHOBBI T€OpUHU NEpeaadn
uHpopmanuu. OOmME cBeleHUs O KaHallaX CBS3U. 3aJaud U CTPYKTypa OIepaTHUBHO-
JUCIIETYEPCKOTO YIPABIECHUS 3JIEKTPOIHEPTreTHUECKUMHU cUcTeMaMH (4 Jaca).

[Ipenmer, enu U 3a1a4u Kypca M €ro CBs3b C APYTMMHU H3y4aeMbIMU JAUCLMITTIUHAMH.
VYposens tenemexanuku (TM), nucnieryepckoro u texnonorudeckoro ynpasienus (AY u TY) B
SHEpreTHKe. OnepaTuBHO-IUCIIETYEPCKOE yrpaBieHUE SHEprocucTeMaMu KaK
WH(GOPMALIMOHHBIA Tporiecc. BHIBI W KOMUYECTBEHHBIE XapaKTCPUCTUKU OTEPATUBHO-
nucrierdyepckoil mHbopmaru. Muadopmamnus u ee mepenaya (0OIIHE TOJOKEHUS W TTOHSATHSA).
Orenka konudecTBa HHGOpMAIUY B COOOIICHHSIX, BIUSHUE TIOMEX Ha KOJIIMYECTBO MH(MOpMAIIUU
B COOOIIEHHUAX. 3a7jaun pa3fiesieHusl CUTHAJIOB B KaHanax cBs3u. Opranusanus KaHajia CBA3H Mpu
nepegavye TeneMexaHumdeckod uwHpopMmaruu. [lepBuuHOE ¥ BTOPHYHOE  YIUIOTHEHHE.
CtpyKTypHas cxema KaHaja CBA3H.

Tema 2.MH(popMaioHHBIE OCHOBBI yIpaBieHus (cooOlieHue, MHPOpPMAIUs, CHTHAI,
NOMEXHU, KOJWPOBAHHUE); Cursanpl Kak MaTepuajbHble HOCHUTETH  HH(OpPMAIIIH.
Nudopmannonnsie motoku. KagectBo nepenaun nHGopMamnuu mno AUCKPETHBIM KaHAJaM CBS3U
(6 gacos).

[Mepenocunku napopmaru. KBanToBaHNE COOOMICHHH, CIEKTPBI CUTHATIOB, MOTYJISIIUS
MH(OPMALIMOHHBIX TapaMEeTPOB HECYIIMX MPOLECCOB, TMPEUMYIIECTBA KOAO-UMITYIbCHON
mMoayssiii. CriocoObl Mepesadyn U JTOCTOBEPHOCTh ONEepaTHBHO-IUCIETYEPCKON HH(POpPMAIIUH.
JIuHMM W KaHalbl CBSI3UW B DHEProcUCTeMax, HH()OPMAIIMOHHBIE CETH. XapaKTepUCTUKU
UH(POPMALIMOHHBIX TTOTOKOB M CITIOCOO0B HX MepeIadH.

Paznen 2. Ananu3 nepenaun nHOOPMAIMOHHBIX TOTOKOB B TEJIEMEXaHUUECKHX CHUCTEMax

Tema 3. Ananu3 nepenadu HHPOPMAITMOHHBIX TTOTOKOB B TEJIEMEXaHUYECKUX CHUCTEMAX;
BUJbl U KOJMYECTBEHHBIE XapaKTEPUCTHUKU OIMEpaTHUBHO-AUCIETYEpCKOW HHpopmanuu,
JIOCTOBEPHOCTH NE€peaun ONepaTUuBHO-AUCIIETYEPCKON HH(popMaIu.(6 4acoB).

HckaxxeHuss  IBOMYHBIX  CUTHaNOB.  JlocToBepHOCTH — mepenayd  MH(DOpMAaIMH.
Ucnpasnsromas crmocoOHOCTh MPUEMHHUKOB IUCKPETHBIX CHTHANIOB. [loMeXo3amuTHBIE KOJIbI,
UCIIONIb3YEMbIE B TEIIEMEXaHMYECKHX cucTtemax. l[IpuMeHeHue KOppPEeKTUPYIOIUX KOOB,
UKIUYECKUX CHCTEM Tepefadyd MHPOpPMAIMH U CHCTEM C OOPAaTHOM CBSI3bIO ISl TMOBBIIICHUS
JIOCTOBEPHOCTH TeJIEMEXaHUYECKOM repenayn.

Tema 4. Cuctemsl CBsI3M IO JTUHUSAM 3JekTporepenayn. [IpeoOpasoBanre nHpopmammm,
MePEeHOCUMKHU MH(GOPMAITH, CUTHAJIBI KaK MaTepuaibHble HOCUTENIW HHpopmaIuu (4 Jaca).

OOmme cBeneHUs O KaHalax CBSA3M MO  JUHHAM  dnekrporepenaun  (JIDID).
OyHKIMOHATBHAS cxeMa KaHama cBsi3u 1o JIDII. DimeMeHThl BBICOKOYACTOTHOM 00pabOTKH U
npucoenunenuss Kk JIDII. BwicokouacToTHbIE 3arpaauTend, UX THUIIbI, KOHCTPYKIIUU, CXEMBI,
TexHUuYeckue naHHble. KoHeHcaTopbl CBSA3H, UX TUIIbI, KOHCTPYKIIMU U TE€XHUYECKHE JaHHBIE.
OO6mue cBeaeHust 0 GUIBTPaX MPUCOSAMHEHHs. BEICOKOYACTOTHBIE U HU3KOYACTOTHBIC KaHAJIBI
TeJIeMEXaHUKH.

Paznen 3. CriocoOsI mpeobpazoBaHus KOJOB B HAMIPSDKEHUE WITH TOK

Tema 5. DneMeHTbI W y3Jbl YCTPOMCTB JHCHETYEPCKOTO U TEXHOJOTHYECKOIO
yIpaBIEHUS, IEPEIaYy TaHHBIX U JIEKTPOHHBIX YCTPOMCTB aBTOMATHKHU (6 4acoB).

JluogHble M TPaH3UCTOPHBIE 3JEMEHThI W y31bl. LludpoBbie JdorMueckre 3JIeMEHTHI.
MukpocxeMHbIe 3J€MEHThl.  Tpurreppl Ha TPAH3UCTOPAX W B MHKPOCXEMHOM BapHaHTE.
['eneparopsl uMmysiabcoB Ha Tpansuctopax. [lludpatoper m ngemmdbparopel. Kommapatopsi.
Pesucropubie mpeoOpazoBaTeny U paclpelesIuTeNId UMITYJIbCOB. MUKpONpoIiecCopHasi TEXHUKA
B COBpPEMEHHBIX ycTponcTBax TM.



Tema 6. CucteMsl TelIen3MEpeHus, OLICHKH KauecTBa nepeaayn nudopmamuu (6 4acos).

OcHoBuble npuHIUNbEl Teneusmepenust (THU). Buapl Tenemsmepenus. Kiaccudukamms
cucteM THU. [TorpemHocTu Tenen3sMepeHust U crocoObl MX YMEHbIICHHs. AHAJIOTOBbIE CHCTEMBI
THU. Bropuunbie npubopsl. CTpykTypHas cxema dyacTtoTHoM cucrembl TU. Tlonstue o
muckpeTHbIx cucreMmax TU. YactorHo-ummynbeHble cuctemsl TH. KogoummynbcHblE cUCTEMBI
TH, ux npeumymiecTBa mnepen ApyrumMu cucremamu. CrnocoObl mpeoOpa3oBaHUs KOIOB B
HanpspkeHue win Tok. CTpyKTypHas cxema OJHOKaHajabHOro ycrpoicrtsa TU komoummysiabcHON
CUCTEMBI.

8 cemectp — 30 yacon

Paznen 5. Crpykrypa u texuuueckue cpenctsa ACJILY Ha pasHBIX ypOBHSX HEpapXHUH
JUCIIETUYEPCKOTO YIPaBIECHUS

Tema 1. Cucrempl TeneynpaBieHus, TEIECUTHAIN3AUUN U TEJIEPETyIUpOBaHUs.
TEXHUYECKHE CpelcTBa cOopa, mepeaadyd M OTOOpakeHUs OINepaTHUBHO-AUCIETYEPCKON
uHpopmanuu (4 yaca).

Knaccudukanmmss  cucrtem  teneynpasineHus-tenecurnanuzanun  (TY-TC).cucteMbr
TEJIEMEXaHUKH; MHKPOIPOLIECCOPHBIE TEJIEKOMIUIEKCHI, CHCTEMbl TeNeoO0paOOTKU JIaHHBIX.
[Tpuntuner moctpoeHust cucreM TY-TC OmwkHero aelcTBus, 4actoTHbiXx cucrem 1Y-TC,
BpeMmeHHbIX cucteM TY-TC. CundazupoBanue M CHUHXPOHHM3AIMS PabOTHl MEPEIAIOIIEro U
npueMHoro ycrporcrBa. CrpykrypHas cxema BpemeHHoOW cuctembl TY-TC. Ilonsitue o
CUCTEMAX TEJIEPETYJINPOBAHMUS.

Tema 2. ABTOMaTU3UpPOBAHHBIE CHUCTEMBl yIOPABICHHUS B  JJIEKTPOIHEPrETHUKE.
[TocTpoenue YCTPOUCTB JUCTIETYEPCKOTO U TEXHOJIOTMYECKOI0 yIIpaBJICHUS.
MHuoro(dyHKIIMOHAIbHBIE YCTPOMCTBA TEIEMEXaHUKHU (6 4acoB).

ConepkaHve W TPUHIUIBI PEHICHUST OCHOBHBIX 3a7a4 ONEPaTUBHOTO KOHTPOJIS M
ynpasiieHus 35ekTposHepretukoi. CoBpemennbie OUYK, npumeHsemsbie 1 AUCTETYEPCKOTO
ynpasieHus B 3Hepretuke. CTpykTypa u TexHuueckue cpeacrsa ACJIY Ha pasHbIX YpPOBHSX
UEepapXuH JTUCHETYEPCKOTO YIpaBlIeHUSA. ABTOMATH3UPOBAHHBIE CHUCTEMBl  YIpPaBIICHUS
texHosnoruueckumu nponeccamu (ACY TII) snepreruyecknx o0beKTOB. OYHKINHU, TPUHIIMIIBI
noctpoeHus u texuunueckue cpeacrsa ACY TII TennoBbIX W THIPABIUYECKUX AJIEKTPOCTAHIINI
U DJCKTPUYECKUX TMOACTAHIMNA. BBIOOp CTPYKTYpBl TeleMeXaHHUYECKUX KOMIUIEKCOB U
ycTpoiicTB. YcrporictBo coBpeMeHHbIX cuctem TU-TC, TY-TC, TY-TC-TU. Tenekomrmaekc
MHOTOKaHAJILHOTO KOJIOMMITYJIbCHOTO Tesnemexanudeckoro ycrpoucrsa TY-TC-TU. Pazgen 6.
Amnmaparypa TeleMeXaHUKHU € 3JIEMEHTaMH ONTOBOJIOKOHHOM TEXHUKHU

Tema 3. Cuctemsl TeneobpaboTku qaHHBIX (4 yaca).

CtpykTypa U Ha3Hau€HHE CHCTEMbI Teleo0paboTku naHHBIX. CeTu mepeaayu IaHHBIX
(CILT). AOoOHEHTCKMH MyHKT Mepelaud JaHHBIX. PexuMbl nepenaud NaHHBIX. BkiodeHue
OBM B ceth nepenaun naHHbIX. OCOOCHHOCTH KaHAJIOB Mepeaadyd JaHHBIX B DHEPrOCHCTEMaXx.
Mogemsbl, ycTpoiicTBa YIUIOTHEHMS, KaHallbl Mepefadyd JAaHHBIX, CXEMbl, PEreHepaTUuBHbBIC
TPaAHCISALIUU CUHXPOHHOTO WM CTapT-CTOMHOIO THIMAa HcIoyib3yeMble mpu opranuzanuu CII/I.
Anmaparypa TeJIeMEXaHUKHU C 3JIEMEHTAMU ONTOBOJIOKOHHON TeXHUKHU. CHUCTEMBI TeJIeMEXaHUKU
¢ BcTpoeHHbIMU MIT.

Tema 4. Texuuueckue cpeacrtBa cOopa, meperayd M OTOOPAKEHHS OINEpPaTUBHO-
JIUcIieT4epceKkoit nHpopmanuu (6 4acoB).

CpenctBa mepemay TelleMEXaHHYECKOM WHGpopmanuu. THIOBBIE CTPYKTYpBhl CHCTEM
TeneMexaHukd.  DyHKIMOHANbHbIE  OJOKM  CHUCTEM  TeJeMEeXaHWKH.  YIpaBIsolIne
U3MEpPUTENIbHBIE TEIEKOMILIEKCH. ABTOMAaTU3HpOBaHHbIe paboune Mecta (APMeI) nucnerdepa,
peneluka, TeleMexaHuKa. ANnapaTHble U MPOrpaMMHUpYeMble MYJIbTHILUIEKCOPHI IMeperadyu
JaHHBIX. MoeMbl, KaHAJIbHBIE aJalITEPHI.

Paznen 7. Kputepuu ouenku HanexxHoct cucteM Y u TY



Tema 5. TlokazaTenu HaIEKHOCTH CPEICTBA OTOOPAKEHUS ONEPATHBHO-AUCIIETYEPCKON
uH(popMaluuy, M3MEPUTENIbHBIX JaTYHKOB, KOMILJIEKCOB TEXHUUYECKUX CpEICTB
ABTOMATU3UPOBAHHOW CUCTEMBI AUCIIETYSPCKOTO yrpaBieHus(4 qaca).

CpenctBa 0TOOpaKE€HUsI OTNEPATHBHO-IUCIIETUYEPCKON HHpopManuu. H3mepurenbHbIe
JMATYUKHU TOKA, HATIPSDKEHUS, YAaCTOThI, aKTUBHOW U PEaKTUBHON MOIIHOCTH, TpeodpazoBaTeNn
YacTOTHl BPAIICHUs] B CUTHAN (CTPYKTYypa, (PyHKIIMOHAIbHBIC OJIOKH, CIIOCOOBI MOAKIIOUCHUS).
Kommiekc TeXxHMYEeCKuX CpeCTB aBTOMATHU3UPOBAHHOM CHCTEMBI JUCIETYEPCKOTO YIPaBICHUS
(AC1Y), dyHkumm ®W 3ama4yM peajbHOrO BpeMeHH, BeimodHsemble ACJIY. OmnepatuBHO-
uHpOopManoHHO-yrpaBisomuii komruieke (OMYK).

Tema 6. HanexxHOoCTh ()yHKIIMOHUPOBAHUS TEIIEMEXaHUIECKUX CUCTEM (6 4acoB).

Kpurepun ouenku HagexHoctu cuctem Y u TY. Ilotepu oT oTKa30B ammaparypsl U
KAHAJIOB CBA3M B TEIEMEXaHMYECKOW cucTeMe. AHAIUTHYECKUH pacueT HaJEeKHOCTH.
DKCIepUMEHTaIbHbIE METO/bI ONPEIEICHUS MOKa3aTeNel HalexHOCTH. BiusiHue opranuzanuu
JKCILTyaTalluu 00OpyIOBaHUS Ha MOKa3aTean HaaeKHOCTH. CrocoObl MOBBIIIEHUST HAIEKHOCTH
TEJIEMEXaHUYECKUX CUCTEM.

5.2 JIaGoparopusie 3ausaTHs (31 yac)
JlaGopaTopHbIe 3aHATHS MPOBOMATCS C LENBIO 3aKPEIUICHHs 3HAHWI, MOJNyYCHHBIX HPH

U3y4EHHH TEOPETUYECKOro Kypca. Temarnka nabopaTopHbIX 3aHATUN TpUBEIECHA B Ta0JI.

Tematuka 1a00paTOPHBIX 3aHATUH B 7 CEMECTpe

Ne HanmenoBanue Temsl Komn-Bo
1. II. 4acoB

1. |MucrpykTax no TO. M3yyenue npasui pabotsl B 1abopatopusx Ju TVY. 2

2. Crnextpsl curHanoB. CriocoOsl 2

MOJTYJISIIIMH HECYIIMX IPOLIECCOB.
3. Cnioco06b1 KogupoBaHUsT HH(OPMAITUH. 2
4. Bropuunsie u3mepuTeibHbIe 4
npeoOpa3oBaTey.
5. Cnoco6w1 noakmrouenus U1 B 2
JEHCTBYIOIUX 3JIEKTPOYCTaHOBKAX.
6. DIIeKTPUUECKHI pacueT U BHIOOP 4acTOT 4
kaHayoB cBsi3u Ha [1K.

TemaTnka 1a60paTOpHBIX 3aHATHI B § cemecTpe

Ne HanmenoBanue Temsl Kon-Bo
1. II. 4acoB

7. |WuctpykTax no T6. M3ydyenue npasun padotsl B 1abopatopusx I u TY. 1

8. |HW3yuenue ycTpoicTBa u pabOTHI AUCTIETYEPCKOTO MYNIbTA. 2

9. |H3ydyeHue  AWCIETYEPCKOTO  MHEMOHHYECKOTO  IHTA  OTOOpPaXKEHUS 2
nHpopMaIuu.

10. |PemieHne BOIPOCOB OUCHETUEPCKOrO YIpaBlIeHUs Ha TpeHaxepe «COBETUHMK 4
JUCTIeTYepar

11. |Ananu3 1 ycTpaHeHHE aBapuHHBIX CUTYalluil Ha TPEHAKEPE JUCIIETUEpa. 2

12. |CoBpeMeHHbIE YCTPOICTBA TEIEMEXAHUKH. 4
Lenp mnpoBeneHust J1a0OpPaTOPHBIX 3aHATHH - HAYYUTh CTYJIEHTOB BBIOMpPATb,

MPOCKTUPOBATh W TIPUMEHITH COBPEMEHHBIE TEXHUYECKHE CpPENICTBA JUCIETYEPCKOTO U
TEXHOJIOTHYECKOTO YIpPAaBIEHUSA, YMETh pellaTh C WX IMOMOIIBIO 3a7adyd ONepaTUBHO-
JUCTIETYEPCKOM eI TEIIbHOCTH.




1.6. CAMOCTOATEJIbHAA PABOTA

Ne Ne paznena
nwn | JucHHIIHE dopma (Bu) Tpymoémkoct
- CaMOCTOSITENIbHON PabOTHI b B Yacax

1 1 MOATOTOBKA K OJIUI-OMPOCY Ha JIEKIIHH; 2
BBITIOJTHEHUE WHAWNBUAYAIBHBIX JOMAITHUX 3aJaHUM, 6
3amuTa JabopaTOpHBIX padboT

2 2 MOJATOTOBKA K ONHI-OMPOCY HA JIEKIHWH, 3aluTa 2
71a00paTOPHBIX pabOT, KOJJIOKBUYM 6

3 3 MOJATrOTOBKA K OJIMI-ONPOCY HA JIEKIHH; 2
BBIMOJIHEHHE WHAMBUAYAIbHBIX JOMAIIHUX 3a/IaHUM; 6
3al1UTa JJA0OPATOPHBIX pabOT, KOMILIEKCHOE 33 aHNe

4 4 MOATOTOBKA K OJIUI-OMPOCY Ha JIEKIIHH; 2
BBITIOJTHEHUE WHANBUAYAIBHBIX JOMAITHUX 3aJaHUM, 6
3amuTa JabopaTOpHBIX padboT

5 5 NOArOTOBKA K ONUI-OMpoCcy Ha JIEKIUH; 3alluTa 2
71a00paTOPHBIX pabOT, KOJJIOKBUYM 6

6 6 MOJATrOTOBKA K OJIMI-OIPOCY HA JIEKINH; 2
BBIMIOJIHEHHE WHAMBUAYAIbHBIX JOMAIIHUX 33/IaHUM; 5
3al1UTa J1a00PaTOPHBIX paboT, KOMIUIEKCHOE 3aJJaHHe

1.7.0bPA30OBATEJIBHBIE TEXHOJIOI'MU

[Ipu peammszanmm  aucnuuvHbl  «TeXHHMYeckMe  cpeAcTBa  AMCIETYEPCKOIO U
TEXHOJIOTMYECKOr0  YIPaBICHUS»,  WCIOJIB3YKOTCA  TPAJAMLMOHHBIE U  COBPEMCHHBIC
oOpa3oBaTenbHble TEXHONOTUU. I3 COBpEMEHHBIX 00pa30BaTENbHBIX TEXHOIOIHH MPUMEHSIOTCS
UH(POPMALIMOHHbIE M KOMIIBIOTEPHBIE TEXHOJOTHM C TPHUBJICYCHHEM K IPENOAaBAHUIO
MyJIbTUMEAUMHON TEXHUKM M WHTEPAKTUBHOM JIOCKHM, TEXHOJIOTMM AaKTHUBHOIO OOyuYeHwUs,
npobiaemMHoro oOydeHus. lIpuMeHSIOTCS clenylomue akTHBHbIE M HWHTEPAaKTUBHBIC (OPMBI
IPOBE/ICHUS 3aHATHHA: MPOOJEMHBIE CHUTYallUH, KOMIIBIOTEPHBbIE CUMYJISILIMM, AEJIOBBIE WIPHI,
pa3dop KOHKPETHBIX CHUTyallud Ha TNpUMepe D3JICKTPOIHEPreTHUECKOW cucTeMbl JlampHero
Boctoka. B paMkax OUCLMIUIMHBI IPEIYCMOTPEHBI BCTPEYM €  MPEACTABUTEISAMU
JHEepreTryeckux kommnanuu JlaansHero Bocroka.

CamocrostenbHas paboTa CTYIEHTOB IOJpa3yMeBaeT paboTy IMOJA PYKOBOJACTBOM
IpernoaaBarelis: KOHCYJIbTAIlMM M IOMOIIb TPH BBINOJHECHUH HWHIWBUIYAJTHHOTO JOMAIITHETO
3aJaHus, KOHCYJ'IBTaLII/II/I 110 paB’bHCHCHI/IIO MaTepI/IaHa, BBIHCCCHHOI'O Ha CaMOCTOHTeHBHYIO
npopaboTKy, HMHIUBUAYaIbHYIO paboTy CTylIeHTa B KOMIbIOTEpHOM kiacce O@ wumu B
OuoOIHoTEKE.

1.8.0LIEHOYHBIE CPEJICTBA JUISI TEKVIIEIO KOHTPOJISI YCIIEBAEMOCTH,
[MPOMEXYTOYHOU ATTECTALIMA TIO0 UTOTAM OCBOEHUS JUCHUIUIMHLI 1
YYEBHO-METOJIMUECKOE ~ OBECIIEYEHUME  CAMOCTOSTEJBHON  PABOTBI
CTYJEHTOB

Cuctema OIIEHOYHBIX CPEACTB M TEXHOJIOTHH JUIsi TPOBEACHHUS TEKYIIETr0 KOHTPOJIS
yCHeBaeMOCTI/I II0 OJUCHHUIIJIIMHE BKJIFOYACT BOHpOCBI JUUIA 6JII/II_I-OHpOC21 Ha JICKIOHUAX,
WHIUBUIyaJIbHBIC JOMAITHUE 3aJlaHusl, 3aJaHus JUIsli KOHTPOJBHBIX paloT, BOMPOCHI IS
KOJUIOKBHYMA.

TemaTnka BOmpoCOB OJUII-ONPOCca Ha JICKIUSIX COBMAAACT C TEMATHKOM JICKITHH.
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TeMbl MHIUBUIYAIbHBIX TOMAIIHUX 3aJaHUI:

CTPYKTypa u 3a1a4n OTIepaTHUBHO — JUCTIETYEPCKOTO yIpaBiIeHUS
ANEKTPOIHEPIETUUECKUMHU CUCTEMAMU;

OCHOBHbIE MTPUHIIUIIBI TIEpeaun TeIeMeXaHNueCcKol NHPOopMaIuy;

KaHaJbl CBSI3M, TEXHUYECKUE CpPEACTBa cOOpa, Mmepeiaayd u OTOOpaKEHUsS OINepaTHBHO-
JTUCIIETYEPCKON MHPOPMAIIHH;

CHUCTEMBI TeJIeyIpaBIeHUs, TEJIECUTHATU3ALNH, TEJIEPETYIUPOBAHUS U TEICU3MEPEHHUS;

COBpEMEHHbIE M  TMEPCIEeKTHUBHbIE TEXHUYECKHE CpPEICTBAa  JUCIETUYEPCKOTO U
TEXHOJIOTHYECKOTO YIPABJICHUS B 3JIEKTPOIHEPTETUKE.

KonnokBuyM mNpoBOOUTCS MO  BTOPOMY MOAYNIIO JAUCHUUIUIMHBI Ha TeMy: «AHanu3
nepegayd HHPOPMAITMOHHBIX MOTOKOB B TEIIEMEXAHUUYECKUX CHUCTEMAax» H 1O MATOMY MOIYIIO
Ha Temy: «CTpykTypa u TexHuueckue cpeactsa J[I m TY Ha pa3HBIX YpOBHSIX HEpapXuu
JUCIIETYEPCKOTO YIPABICHUSI.

[TpomexyTouHas aTTecTanusi OCyIUIECTBIISAETCSA B BUJE CAauu 3auera U sk3ameHa. Cucrema
OIICHOYHBIX CPEJCTB M TEXHOJOTUU JJIsi MPOBEACHHUS MPOMEKYTOUHOM aTTECTAllMM BKJIIOYAET
BOMNPOCHl K HIK3aMEHY, BONPOCHl K KOJUIOKBUYMY, 33/laHH€ Ha CaMOCTOSITEIbHYIO DPaboTy U
KOMILJIEKCHOE 3a/IaHH€ Ha 3a4eT.

Bormpocs! k 3k3aMeny
Uro HazbiBaeTcs cucremon JIY u TY, OCHOBHBIC MOHSATHSL.
VYcnoBHbie 0003HaueHUs o0beMa /1Y u TY Ha OJHOJMHEHHBIX CXEMaX.
CtpyktypHbie cxembl cucteM 1Y u TY.
Oynkuuu cucteM TeneMmexanuku: Teneynpasinenue (TY), Tteneperymuposanue (TP),
tenecurnanmzanus (TC), renensmepenue (TH).
Ocnosuble cucteMbl TM npumensiemsle B cetsax 0,4-10 kB.
Omnpenenenue Tenen3MepeHus, OCHOBHBIE TeIeU3MepsieMble BETUUMHBI B JHEPI€THKE.
®ynkuoHanpHas cxema THU.
JIBe rpyIIibl CUTHAJIOB AJII CUCTEM TeJIeCUTHATU3AIIH.
ITorpemHocTy TpakTa Ipu rnepegade TeIeu3MepeHui.
10. CymHoOCTh TEIEU3MEPEHUN.
11. YerpoiicTBo uacToromepa.
12. YcTpolcTBO 1aTYUKOB TOKA, HATPSAKEHUSI, MOIIIHOCTH.
13. [IpeoOpazoBarenu BpaleHHsI B YACTOTY.
14. smepurenbHble IpeoOpa3oBaTenu B cuctemax TH.
15. [IBa criocoba TeneperyiupoBaHusl.
16. JInHMS CBA3M U KaHAJbI CBSI3H.
17. IlponyckHast ciocoOHOCTh kaHasoB cBsizu (KC).
18. CTpyKTypHBIE CXEMBbI OpraHU3allid KaHAJIOB CBS3H.
19. JluckpeTHbie KaHABI CBS3U.
20. PabGoTa kaHana ¢ aMriuTyaHo Moayssnueit (AM). JIocTonHCTBA U HEJTOCTATKHU.
21. OcnorpamMmsl AM CHTHANOB M CHIEKTP 4acToT AM KosneGaHui.
22. Kanaiel ¢ yactotHo# Mmomynsmueii (UM). OcHOBHBIE JOCTOMHCTBA U HEJIOCTATKH.
23. OcumiorpaMMbl UIMITYJIBCHOW MocienoBarenbHocTd UM konebGaHuii W CIEKTPhI 4acTOT
(cocTraBmsoNINMEe, WHIEKC MOTYJISIIHH ).
24. Kanansl ¢ (ha30BOi MOTYIISAIHEH.
25. KanaJibl ¢ OTHOCUTEIBHOM (ha30BOM MOTYIISIUEH.
26. OcruiiorpaMMbl CUTHAIIOB ITPpH ()a30BOi M OTHOCUTENBHON (ha30BON MOIYIISLINN.
27. PaboTa HCTOYHWKA OMTOPHOT'O CUTHAJA, CIIOCOOBI TTOTYYSHHST OTIOPHOTO CUTHAJIA.
28. IlpenmyiiecTBa opranu3aliy KaHajuioB cBsizu 1o JIOII.
29. Ctpykrypa nenenus kaHaoB cBs3u 1o JIDII (mo gactore).
30. Cnoxusiii BU kanan u ero cocrasistonue. JIMHeHHbIN BBICOKOYaCTOTHBIN TPAKT.
31. I'pynmoBoe ycTpoiictBo TM, 001acTh IpUMEHEHHUS U HA3HAYCHUE.
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32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47,
48.
49,
50.
. OCHOBHBIE AJIEMEHTHI MOJIEMa TIpHEMa, €r0 cXxeMa U padora.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
. AMIUTUTYAHBIN IETEKTOP.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

51

63

78.

79.
80.

Pexum paboThl rpynnoBsix yeunuTeneil. OCOOEHHOCTH OpraHu3allii KaHaIOB CBSI3U.
HuzkouacToTHbIE KaHAIBI CBA3H.

Kananer cBa3u B cersax 0,4-10 kB u ux xapakrepucruka.

Cxema o6pazoBanus kaHaia cBsi3u 1o JIDII (daza-3emis).

Cxema oOpazoBanus kanana cszu mo JIOII (pa3a-daza).

Cxema o6pazoBanus kaHaia cBs3u 1o JIDII (2 dassi-aza).

Cxema oOpazoBanust kaHana cBsizu 1o JIDII (3 dazsi-zemis).

Cxema oOpazoBanus kaHana cBs3u 1o JIDII (3 daswr).

Cxema noakiroueHust moaeMa ((asa-¢paza) Ha kouTpoarpyemom nmyHkre (KIT).
Cxema nogxiroueHus mozema (2 dassi-haza) Ha koHTpoaupyemom nmyHkre (KIT).
Cxema noakirouenust moaeMa (3 ¢assl) Ha KoHTpoupyeMoM nyHkTe (KIT).
Cxema nogxioueHus Mmozema (3 daszbi-3eminsi) Ha KoHTpoupyemom myHkTe (KIT).
Cxema noakiroueHust mogema (3 ¢assl) Ha myHkre ynpasinerus (ITY).

Cxema nogxiouenus mozema (3 dassi-3eminsi) Ha myHkte ynpasieHus (ITY).
Cxema nonkiroueHust mogema (2 ¢asbi-¢asza) Ha myHkte ynpasienus (ITY).
Cxema nogxioueHus mojaema (¢asza-asza) Ha mynkre ynpasienus (I1Y).
Hasnauenue annapatypsl, BXoasuiel B BeicokouacToTHbIN (BU) kaHan cBs3u.
WupopmarinoHHble TapaMeTpbl MOJEMa.

OCHOBHBIE 3JIEMEHTHI MOJIeMa MepelauH, ero cxema u pabdora.

Teopus nepenaunt nHGOPMALIHH.

CtpyKkTypHas cxema nepeaadn nHpopmanuu.
Knaccudukanus nHPOPMAITMOHHBIX CUTHAJIOB.
[pu3naku nenennst HHGOPMAIIMOHHBIX CUTHAJIOB.
OmnpeneneHue KOJIMYECTBA MepeiaBaeMoil HHPOpMaLuu
NmrynbCHBIE TIPU3HAKH CUTHAJIOB.

KBanroBaHnue no ammiurynue.

KBaHTOBaHuUE 110 BpeMEHHU.

KBaHTOBaHKE MO YPOBHIO U BPEMEHH.
Mopynsaus 1 1eMOTYISIHSL.

Buasr MogysIsiMy CUTHANIOB.

YacToTHBIN JETEKTOP.

Pabora orpannuuTens MakCUMaIbHBIX aMIUIUTY/I.

Koauposanue nnpopmarmu.

[Tomexu 1 MOMeX0yCcTORIMBOCTE. OOIINE TOHSATHS.

Xapaktep aJAUTUBHBIX IIOMEX.

Knaccudukanus aaiuTHBHBIX TOMEX

MepsI 110 MOBBIIIEHUIO TOMEX0YCTOWYMBOCTH MEpeaBaeMoil HH(OpMAIIHH.
Koppektupyromiue 1 noMexo3amuTHbie Kobl. O01ue cBeieHu .
Paznenumbie 611ounbIe KobI. KOJ ¢ YETHBIM KOJIMYECTBOM EMHHII.
Kon ¢ mpoBepkoit Ha yeTHOCTh. Ko/ ¢ MOCTOSIHHBIM BECOM.

Konbr Xemmunra. Ko ¢ KoJIOBBIM pacCTOSSHUEM PABHBIM TPEM.
CucreMbl ¢ TOBTOPEHHEM Iepeiadll HHPOPMAIIIH.

Cucremst /1Y u TY ¢ 00paTHOii CBSI3bIO.

3amaun U CTPYKTypa ONEpaTUBHO-TUCIETUEPCKOTO YIPABICHUS 3JIEKTPOIHEPTreTHUECKUMHU
CUCTEMaMH

Nudopmarnimonubie OCHOBBI ympaBieHHs (cooOmieHne, WH(OpMaIus, CHUTHAJI, TMOMEXH,
KOJMPOBAHUE)

Busibl 1 KonM4YecTBEHHBIE XapaKTEPUCTUKU ONIEpaTHBHO-IUCTIETIEPCKON HHpOopMannn
[IpeobpazoBanue nHGOpPMAINH, TEPEHOCYUKH UH(POPMALIHH.
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81.
82.
83.

84.
85.

CurHansl Kak MaTepualbHble HOCHTENM WH(GOpMAIMU, JOCTOBEPHOCTh Mepeaadu
OTepaTUBHO-TUCIIETUEPCKON HH(OPMALINH.

Texnuueckue cpeacTBa cOopa, mepefadyd U OTOOPaKEHHUsS ONEePaTHBHO-TUCIIETUYECPCKOM
nHpopmanuu.

OrneHkH KauecTBa nepeaayr HH(HOPMAIHH, CHCTEMbI TeJIEMEXaHUKH.

MuxkpornpoliieccopHble T€IEKOMILIEKChI, CHCTEMbI TEIe00padOTKH JaHHBIX.
ABTOMAaTHU3UPOBAHHBIEC CUCTEMbI YIPABJICHUS B DJICKTPOIHEPreTHKE, (DYHKIIMUA M MPHHLIUIIBI
noctpoeHuss ACY sHepreTuuecknux 00beKTOB

Bomnpock! k koutokBuymy Nel.

Nel

Huanason curnainoB HY kanamoB TM 1 0cOOEHHOCTH MX TPUMEHEHUS
Omnpenenenne TU. OcuoBubie TU Benuunabl. OcOOEHHOCTH MTPHU UX U3MEPEHUHU
AMIUTUTYIHBIA TETEKTOP

Pa6ora OMA

KTM mo JIDII “daza-"3emmns”

CTpyKTypBl KaHaJIOB CBSI3U

No2

Cyunocts TU

Monynsauus u 1eMoayasuus

CrpykrypHble cxembl cucteMm TM

Konuposanue

KTM c AM

Jlenenre KaHAIOB 10 YacTOTaM

Ne3

[Torpemnoctu npu nepegaue TU

Oyukuuu cuctem TM: TY, TP, TC, TU

Pa6ora MOC npu ®M

KBanTOBaHuUE 110 YPOBHIO U BpEMEHHU

VYcnosuble 0603HaueHus TM Ha cxemax

KTM ¢ OdM

Ne4

JIvHMS CBS3U U KaHAJ CBSI3U

OcnumiorpaMmmMbl UMITYJIBCHOM TIOCTiefoBaTenbHOCTH UM Kose0aHmid, CIIEKTPHI 9acTOT
NmMnynbcHbIe NpU3HAKU CUTHATIOB

Yro Ha3biBaeTcs cuctemMoil TM. OCHOBHBIE TOHATUS
Buael monynsunmn

KTM ¢ UM

Ne5

KBaHTOBaHuME IO AMILIUTY 1€

KTM ¢ ®M. Ocuunnorpammsl curaanos npu @M
Ocnumnorpammel AM kone6aHui, CIIEKTPhI
Juckpernble kaHansl TM

YacToTHBIE AETEKTOPHI

KonuaectBo nepenaBaemoii nHpopManuu

Ne6

KBanToBanue 1o BpemeHu

HudopmarinoHHble TapaMeTpbl MoJeMa

JlBa cniocoba TeneperynupoBanus. J[Be rpynmsl curnanos TC
Ocuumiorpammel curanoB mpu OOM

[IpomyckHas CHOCOOHOCTh KaHAIOB CBS3H
[Tpeumymecrsa KTM mo JIDII
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Ne7

HUII B cucremax THU

Oco0eHHOCTH OpTaHU3aIluy TPYIIOBBIX KaHaIoB TM
Cucrema TY-TC GnmxHero neicTBus

Cxema noaxiouenus moaema KII “dasza-daza”
YacToTHO-uMIysnbCcHas cucremMa TH

Neg

[Torpemnoctu npu nepegaue THU

Cxema nogxiouenus mozaema I1Y “tpu daszei-3emmns™ u ero padora
[Honknrouenne UII

Kono-umnynescuas cucrema TU

OynkuuonanbHas cxema KTM “nBe ¢a3bi-¢paza”

Bormpocsl k koinokBuymy Ne2.
Nel
BricokouacTotHas anmaparypa. OCOOEHHOCTH IPUMEHEHUS U pabOThI
Huanason curnainoB HY kanamoB TM 1 0COOEHHOCTH MX TPUMEHEHUS
Omnpenenenne TU. OcuoBubie TU Benuunnabl. OcOOEHHOCTH MPHU UX U3MEPEHUHU
Cxema nogxiouenus mogema KII “nBe daszbi-dpaza” u ero padora
®ynkuuroHanbHas cxema KTM “rpozozamuTHslil Tpoc-3emiis”
Neo2
Yacroromep
Kananet TM B cetsax 0.4-10 kB, ux xapakrepuctuka
Cxema noakirouenust mogema I1Y “nBe ¢asbi-haza” u ero padora
OynaknuonansHas cxema KTM “tpu dassi-zemiis”
Yacrornas cucrtema TY-TC ¢ npsmMbIM u30upanuem
Ne3
[IpeoOpazoBareny 4acTOTHI BPALICHUS B CUTHAT
OcHoaeble 251eMenTel HY Monema nepemaun. Mx cxema u pabora
YerporicTBo u npuHuun aeicteus [1Y511
OynknuonangpHas cxema KTM “daza-daza”
UYacrorHas cucrema TY-TC ¢ KoTOBBIM H30HpaHUEM
Ne4
Cxema noakirouenust moaema KII “tpu dazpr”
Bpemennas cucrema TY-TC
OcuoBusle snementsl HY Monema npuema. Mx cxema u pabota
VYerporictBo u ipuHuun necteus KII512
OyHkuoHanpHas cxema TU
Ne5
Cxema nonkimouenust mogema KIT “tpu daspr-3emis™
Pexxum paboThl rpynmoBsix ycruteneid. OcoOeHHOCTH opraHu3aliuu kKanaaoB TM
Cucrema TU GnrkHero aecTBus
VYerporictBo u mpuHuun aevcteus KI1511
Cyunocts TU
Ne6
Cxema nogxmodenust mogema [TV “daza-gpaza”
['pynmoBoe yctpoiicteo TM. HazHauenne u 00,1acTh MPUMEHSHUS
[IpeoOpazoBarens TOka, HAPSKEHUS, MOITHOCTH
Knaccudukamms cuctem TY-TC
YacrortHas cucrema THU
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Ne7

Kaxue cucrembl TM ucnonssytorcs B pactipen. ceTsax 0.4-10 kB 99C, COC u an.craHuusax
Knaccudukamms cucrem TU

OcHoBHbIe TpeboBaHus k opranuzanuu cucrem TY-TC
Cucrema TH ¢ BpeMeHHBIM pa3eJI€HUEM CUTHATIOB
OynkuuonanbHas cxema KTM “tpu dazsr”

Ne8

Bpems-umnyinscHas cucrema T

PeBepcuBnbie 1 HepeBepcuBHbBIE UII, 001acTh MpUMEHEHUS
Cxema nonkirouenust mogema I1Y “tpu ¢aszsr”
VYcerporictBo u mpuHuuUn aercteus [1Y512
OynkuuonanbHas cxema KTM “daza-zemmns™

3amaHne Ha CaMOCTOATENIbHYIO paboTy M KOMIUIEKCHOE 33aJaHHE Ha 3a4eT.

[Ipu BBIIOJIHEHUH CAMOCTOSTEIILHON pabOThI CTYACHTY, COTJIACHO Y4EOHO-METOANIECKOM
(TeXHOJIOTUYECKOH) KapTe [AWCHUIUIMHBI, IpeJiaraeTcss IociefoBaTeNbHas —pa3padoTka
BOIIPOCOB KOMIUIEKCHOTO 3ajaHus. Ha 3ader CTygeHThl MNpeICTaBISIOT 3aKOHYEHHOE
KOMIUIEKCHOE 33JJaHUE U 3alllUIIAI0T €TO0.

Jlis mpeanokeHHOM mpemnojiaBaTesieM CXeMbl 00beKTa (AJIEKTPOCTAHLIMHU, MOJCTaHIINH,
AIIEKTPUUYECKUX CeTed MpEeArpHsITHH WU SHeprocucreM) paspaborath cuctemy JAY u TY
COTJIaCHO MPUBEJIECHHOTO HHMXKE IEPEYHS BOIIPOCOB.

1. BwiOpate HeoOxomumbie kommoHeHTHI cucteMbl (TC, TY, THU, TP) mns nanpreiimei
pa3paboTKH.

2. BriOpars mecta ycranoBku cpenacts Y u TV (yka3arh Ha npeniokKeHHOW MpernogaBaTeieM
cxeme 00BeKTa).

3. Bwibpate cucremy TM B 3aBucumocTu oT 0o0bekta (BU mnmm HY). Ilokazars opraHuzammo
kaHajaoB TM.

4. BpIOpaTh NEpBUYHBIA CHUTHAJ U TIOKA3aTh €0 XapakTep.

5. BpiOparh KaHaNbI CBSA3M, UX CTPYKTYPY, IPUBECTH CXEMY KaHajla CBA3U B 3aBUCUMOCTU OT
XapakTepa MepBUYHOTO CUTHAJIA U METOJIOB €ro IpeoOpa3oBaHusl.

6. IlpuBecTu xapakTep UM CXeMy IIpeoOpa30BaHUsI CUTHAJIA.

7. OnpenenuTb HEOOXOAWMOE KOJUYECTBO MepenaBaeMoi MH(OpMAIUU MO KaHaJlaM CBSA3H U

MPOIMYCKHYIO CIIOCOOHOCTH KaHalla CBSI3H.

Onpenenuts BAUSHUE BO3MOKHBIX IIOMEX, IPEAJIOKNUTH METO/IbI UX YCTPAHEHUS.

9. BriOpars monemsbl. [loka3aTh UX (YHKIMOHANBHBIE CXEMBbl, XapaKTEPUCTUKU U TOSICHUTH
NPUHIUIB paOOTHI.

10. Onucate ucnosb3yeMyto anmnapatypy B cucteme Y u TV.

11. [IpuBectu On0K-cXxeMy anropuT™ma (yHKIMOHHPOBAHUsS OJIOKA YNpaBJICHUS WU Iepeladyn
s yerpoiicts TY, TC, TU.

S

1.9.YUEBHO-METOAMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHME
JUCHUITJIMHBI «TEXHUUYECKUE CPEJICTBA JUCITETYEPCKOI'O n
TEXHOJIOITMYECKOI'O YIIPABJIEHW»

a) OCHOBHas JIUTEpaTypa:

1. Cxkuspos, O. K. BonokoHHO-onTHYECKHE ceTh U CUCTeMbl CBsi3H [ Tekcr] : yueb.mocobue /O.
K. CxnspoB. - 2-e¢ um3na., crep. - CIIO. : Jlawp, 2010. - 272 c. : wi. - (Y4ueOHUKH 115
By3o0B.Crien. uT.). - bubmuorp. : c. 254.

2. Kanentuonok, E. B. OnepatuBHoe ynpasiienne B sHeprocuctemax [Tekct] : yued.mocoodue /
E. B. Kanenrtuonok, B. I'. [Ipoxonenko, B. T. ®enun ; nox pen. B. T. ®eauna. - MuHck :
Beimmiimr. mk., 2007. - 351 c. : puc. - bubnuorp.: c. 347 .
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Kypuuein, C. A. TerekoOMMyHHUKallMOHHBIE TEXHOJIOTUH U cucTeMbl [Tekcr] : yueb.mocobue
/ C. A. Kypuupa. - M. : Akagemusi, 2008. - 300 c. - (Bwicumiee mpod. obOpazoBanwme.
Pagnorexnuka).

0) IONOJIHUTENbHAS JTUTEpATypa:
Axynunuues, FO. I1. Teopust snextpuueckoit cBs3u [Tekct] : yued.nmocobue : pek. YMO /
1O. I1. Akynunuues. - CIIO. : JIans, 2010. - 234 c. : un. - (YueOnuku s By3oB.Crieln. JurT. ).
- bubnuorp. : c. 230.
Murttomikud, K. I'. TenmekoHTposib W TeleynpaBiieHME B 3Heprocucremax [TekcT]
yue6.mocodbue / K. I'. Mutromkus. - M. : Dueproaromusnat, 1990. - 288 c. - [IpenM. ykas.:
c. 281.
bypnenkos, I'. B. ABromaruka, TelieMexaHWKa M Tepelaya JaHHBIX B 3HEProCUCTEMAax
[Tekct]: yueO. / I'. B. Bypnenkos, A. . Mansimes, f. B. Jlypse. - 2-¢ u3z., nepepad. u jor.
- M.: DHeproaromusaar, 1988. - 336 c.
CrpaBoYHUK MO MPOCKTUPOBAHUIO CUCTEM Iepefadun uHpopManuu B dHepreTuke [Tekcr] /
C. C. Aragonos, b. A. XKyukos, . U. Huteep; mox pen. B. X Mmkunoit. - 2-e u3xm.,
nepepad. u jgor. - M.: DHeproatomu3aat, 1991. - 264 c.
[Maunapos, b. B. Texuuyeckue cpencra apromatusanuu [Tekcr] : yueb.: pek. MuH. o0p.
P® / b. B. lllaaapos, A. JI. Uynakos. - M.: Axagemus, 2007. - 362 c.: puc. - (Bsicmiee
npod. obpazoBanue. ABTOMaTU3aIUs U yripaBieHue). - bubnuorp. : c. 358 .
PaukoB, M. 0. Texanueckue cpencta aBromatusanuu [ Tekct] : yueb. : pex. YMO / M.10.
Paukos. - 2-e u3n., crep. - M. : U3g-Bo Mock. unnycrpuansaoro yu-ta, 2009. - 186 c. :
puc., Taba. - bubmmorp. : c. 178 . - IIpenm. ykas. : c. 180 .
Msicoenos, Opuit BuktopoBuu. Ans60M cxeMm U auarpamum 1o npenmery "TenemexaHuka'
[Tekct] : yue6.-meton. mocobue / FO. B. Mscoenos, C. B. Jlymuukos ; AMI'Y, DH.0. -
bnarosemenck : U3n-Bo Amyp.roc. yH-ta, 1998. - 70 c. : puc., Tabmn. - bubauorp.: c. 68.
TexHU4YeCKHEe Cpe/ICTBA TUCIIETYEPCKOTO M TEXHOJIOTHYECKOro yrpasieHus [Tekct] : y4eo.-
MeToJ. KoMruieke Juist crer. 140203 - Peneitnas 3amura u aBromatu3amus / AMI'Y, DH.¢. ;
coct. 1O. B. Mscoenos. - biarosemenck : M3n-so Amyp.roc. yu-ta, 2006. - 271 c.

B) TIEpUOAMYECKUEC U3IaHUS (3KypHAIBI):

.  DiexTpuyecTBo;
2.  W3Bectus PAH. Duepreruka,;
3. DJIEKTPUUYECKUE CTAHIIUU;
4.  DHeprertuk;
5. DNeKTpuKa;
6. Bectaux MOU;
7.  IlpomblnuieHHAs SHEPreTUKA;
8.  DOuepreruxa. CBOJIHBIN TOM;
9. Bectank UT'DY;
10. IEEE Transaction on Power Systems;
11. International Journal of Electrical Power & Energy Systems.
') mporpaMMHoOe obecrieueHne u HTepHeT-pecypChl
Ne HanmenoBanue pecypca KpaTkas xapakrepucTika
1 | http://www.iglib.ru HNHuTepuer-6mbmmoTeka 00pa3oBaTeIbHBIX U3/IaHUN, B
KOTOPO# cOOpaHbl 3JIEKTPOHHBIE YUCOHUKH,
CIIPaBOYHBIE M y4eOHBIC TOCOOUS. Y TOOHBIN MONCK
0 KJIFOYEBHIM CIIOBaM, OTACIbLHBIM TeMaM U
OTpaciisiM 3HaHUS
2 | Koncynprant + CrnpaBouHo-nipaBoBasi cucreMa. CoJepKUT

3aKOHOJIATEIbHYIO 0a3y, HOPMAaTHBHO-TIPABOBOE
obOecrnieucHUe, CTAThH.
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1.10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHUE JUCHUITIMHBI

B kauecTBe MarepuanbHO-TEXHUYECKOTO OOECIEUeHHUS JUCIMIUIMHBI HCIIOJIB3YIOTCS
MYJIbTUMEMIHBIE CPEACTBA, MHTEPAKTUBHAsA IOCKa. Marepuan JIEKUUH NpPEICTaBlIeH B BUJE
npesentaimii B PowerPoint. Tak e Ui mpoBeneHHs! 3aHATUH y CTYJCHTOB HCIOJb3YETCS
7a00paTOPHBIA  ONEPaTHBHO-UH(POPMAIIMOHHBIH  KOMIUIEKC «TeleMexaHuka © CBs3b B
pacipeneIuTeNbHBIX CETAX» U KOMIBIOTEPHBIN TpeHaxep «Moayc.

1.11. PENTUHTOBASI OLIEHKA 3HAHUM CTYJIEHTOB T10 JUCLUTIIMHE

PeliTunroBass oneHka JESATENIBHOCTH CTYAEHTOB OCYIIECTBISETCS B COOTBETCTBUM C
TEXHOJIOTHYECKOW KapTOW MUCHMUIUIMHBI O PEUTHHTOBOM cHCTeMe OOyYeHHs, NMPHHATOM Ha
3aceanuu Kadeapsl JHEPreTHKH.

Texkynuil KOHTpPOJIb KAayeCcTBAa OCBOEHHS OTHEIBHBIX TEM W MOJYJEH HUCLHUIUINHBI
OCYIIIECTBJISIETCSI HA OCHOBE PEUTUHIOBOW CHUCTEMBI. DTOT KOHTPOJIb IPOBOJUTCS €KEMECIUHO B
TEYEHHE CeMecTpa M KadecTBO YCBOCHHMS MaTepuaiia (BBIIOJHEHHS 3a/laHusl) OLCHUBAETCS B
0asuiax, B COOTBETCTBUH C PEUTHHT TJIAHOM JUCIUTITAHBIL.

3adeT MPOBOJAUTCA B KOHLE CEMECTpa. DK3aMEH MPOBOIAUTCS B KOHIE CeMecTpa
OlLIEHUBaeTcs Mo 5-TH OayUIbHOHM cucTeme. JOMmycK K 3a4eTy M 3K3aMeHy OCYIIECTBISIETCS IO
UTOTOBOMY PEUTHHTY TEKYILEro KOHTPOJISl, KOTOPBINA OINpeaesnseTcss CyMMHpPOBaHHEM OaljIOB MO
BCEM BHUJAM TEKYILEro KOHTpoiisi. MakcumanbHblii 6amn cocrasisier 100, B ToMm uucre:
WHIUBUyaIbHBIE JoMailiHue 3afgaHusd — 60, komiokBuym — 30, apyrue BHUIBI TEKYLIETO

KOoHTpoJs — 10 GayyoB. J{omyck K 3a4eTy U 3k3aMeHy cooTBeTcTBYeT 56...100 Oamnam.

2. YueOHO-MeTOAMYECKASA (TEXHOJOTHYECKAs1) KAPTAa AUCHUIIIAHBI

CamocTosiTenbHas
Bomnpocsl, 3ansTus (HoMepa) Hcnonb3yemsie 5
Homep|Howmep| HEVaACMBLE AT 1 METO paboTa CTyJJeHTOB DopMmel
HEeNeI | TeMbI y e A KOHTPOJIS
2 IpaKkTU4. 6 P
Ha JICKLAH nabop. mocooust COZEPIX. Jachl
(cemMHuH.)
1 2 3 4 5 6 7 8 9
7 cemecTp
Ipenmer, nenu u 3a1a4u Kypca 1 €ro
CBSI3b C APYTHMH M3y4aeMbIMH Murmiomns K.T
JIUCHUIUTMHAMH. YPOBEHB TenekonT OJ'IBI H'
1 1 tenemexanuku (TM), 1 TeJ‘IepraBJI'; MG B GnHI-onpoc
AUCTICTICPCOTO I 9HEPrOCHCTEMax
TEXHOJIOTHYIECKOro ynpasnenus (1Y
u TY) B sHepreTuke.
OrnepaTHBHO-AUCIIETICPCKOE
YHPAaBIICHHE SHEPTOCUCTEMAaMU KaK
nH(MOPMALMOHHEIN nporiecc. Busl n
KOJINYECTBCHHBIC XapaKTEPUCTUKA Murtiomns K.T Pacuer kon-Ba
OIepaTUBHO-TUCIIETYEPCKON TeneKomnT OJ'IBI H' nHdopManuy u
2 1 unpopmarmu. Madopmanus u ee renev aBJI'; cHIC B HPOMYCKHO 1 GnHI-onpoc
nepenayda (0OLIHe TTONOKEHHS 1 3Heyr g CHCTEMAX CIOCOOHOCTU
noHsATHA). OLEHKa KOJIMYECTBA P KaHAJIOB CBSI3M
HUH(GOPMALMHU B COOOLICHHUX,
BIIMSTHUC TTOMEX Ha KOJINYECTBO
UHGOPMALMHU B COOOLICHHUSX.
3ajia4n pasJieNeHus CUTHAJIOB B
KaHasmax cBs3u. OpraHusanys KaHaaa
CBSI3H TIpU Tepesiaue
¥ Tep TyreBuu B.H. Tenemexanuka.| DineMeHTbI
3 1 TeeMeXaHHIeCKol HH(OopMaLHH. 2 2 GnHI-onpoc
M.: Boicmas mkosa, 1985 KaHaya CBSI3U
IlepBuYHOE U BTOPUIHOE
ymiotHenue. CTpyKTypHas cxema
KaHaJa CBSI3H.
IepeHocunku nHbOPMALHHL.
KBanrtoBanue cooOLIeHHUT, CIEKTPBI Bunst 3alIuTa
4 5 CHTHAJIOB, MOZYJISILIHS Tyresuu B.H. Tenemexanuka.| KBaHTOBaHUS, 5 [HHAHBHAYATBHEIX
“H(OOPMALOHHEIX apaMeTPOB M.: Beicmas mxomna, 1985 MOrpeIHOCTh JIOMALIHUX
HECYIIUX TPOLECCOB, IPEUMYILECTBA KBaHTOBAHHS 3a/1aHuit
KOJOUMITYJIbCHOH MOJTYJISIMH.
5 2 |CnocoOsl mepeauu U JOCTOBEPHOCTH 3 B.X. Mrkun. Bonokonno- [Mudopmanuonns] 2 OnHI-onpoc

16



OHepaTPIBHO-I[HCHeT‘IepCKOﬁ

OINITUYCCKHUC CUCTEMBI CBA3HU

€ IIOTOKH U UX

nHpopManyy. JINHUN U KaHAJIbI JIOCTOBEPHOCTD
CBSI3H B DHEPTOCUCTEMAX,
“H(pOPMaIOHHEIE CETH.
XapaKkTepuCTUKN HHPOPMALMOHHBIX
IIOTOKOB U CIIOCO00B UX Hepefad.
AHaim3 nepejadd HHPOPMAIIMOHHBIX
MIOTOKOB B TEJIEMEXaHUYECKUX
cucteMax. Vicka)keHus IBOMIHBIX udopManuoHHbl
TyreBuu B.H. Tenemexanuka. Gop
6 CHUTHAJIOB. JIOCTOBEpHOCTH Mepenaun € MIOTOKH U UX OnHI-onpoc
M.: Beicuras mikona, 1985
unpopmaimu. Mcnpasinstomas JIOCTOBEPHOCTh
CIOCOOHOCTH IPHEMHUKOB
JIMCKPETHBIX CHIHAJIOB
ITomexo3anuTHbIE KOBI,
UCTIONB3YeMbIE B TEIEMEXaHUIECKUX
cucremax. [Ipumenenune CrpaBoYHUK IO
KOPPEKTHPYIOIIUX KOJIOB, MIPOEKTUPOBAHHIO CUCTEM
7 LUKJINYECKUX CHCTEM Mepefadn nepenaun uapopmarmu B | Kozl Xammunra 6ami-ornpoc
UHGOPMALIMHU U CHCTEM ¢ 00paTHOU suepreruke (Ilox pen. B.X.
CBSI3bI0 ISl TIOBBIIICHUS Wmkuna)
JIOCTOBEPHOCTH TeIeMEXaHNIECKOU
nepeaayn.
OO111e CBeIeHNS 0 KaHAIaX CBSA3H MO|
muHEAM dnekTponepenaun (JIOIT). 10.B. MsicoenoB. Ans60M
3 DyHKIMOHAIbHAs CXeMa KaHana CXEM H IMarpaMm Io Cxema «dasa- KOHTpOJIbHAS
cBs3u 1o JIDII. DiaeMeHThI muciuiinae «TeneMexanuka 3eMJIS» pabota
BBICOKOYACTOTHOH 00pabOTKH U U CPEZICTBA CBS3UN.
npucoenuaenus K JIOIL
9 BbICOKOYACTOTHBIE 3arpaUTENH, CrpaBoYHUK IO CxeMmsl «daza- omuI-onpoc
UX THUIBI, KOHCTPYKITUH, CXEMBI, MIPOEKTUPOBAHHIO CUCTEM tazay, «2
TEXHUUYECKHUE JTaHHbIE. nepeayu HHGOPMALNH B (bazbi-¢pazar»
KonpaencaTops! ¢Bs34, UX TUIIBI, snepreruke (ITox pen. B.X.
KOHCTPYKI[HH U TEXHUYECKHE Wmrkuna)
nanHele. OOLIME CBEleHus O
(HIbTpax OPHCOCTUHEHHS.
10 BEICOKOYaCTOTHBIE K Muxkyukuii I'.B., Cxems! JI1 u Ouui-onpoc
HH3KOYaCTOTHbIE KaHaJIbI Ckuransues B.C. KIT
TeIeMEXaHUKH. BricokodacToTHAs CBA3B
T10 JIHHUSAM
JJIEKTpoNepeiaun
11 JlvonHbIE U TPaH3UCTOPHBIE I".B.BypaeHkoB, KOHTPOJIbHAs
9NeMeHTHI U y3ibl. L{udpoBsie AN Manbies,S1.B.Jlypse pabota
JIOTHYECKHE JIEMEHTBHI. ABTOMaTHKa,TeJIeMexa-
MHuKpoCcXeMHBIE 2TeMEHTEL. HUKA H IIepeada JaHHbBIX B
Tpurrepsl Ha TpaH3UCTOPaX U B JHEpProcucTeMax
MHKPOCXEMHOM BapHaHTE.
T'eneparops! UMIyIbCOB Ha I".B.BypaeHkoB,
Tpan3ucropax. [lndpatops! u AN Manbies,S1.B.Jlypse
12 nemrgparopsl. Komnapatopsr. ABTOMATHKa,TeJleMEXaHUKa U 6umu-omnpoc
Pe3ucropusle mpeobpazoBaTeny 1 nepenaya JaHHBIX B
pacnpeneUTeNN UMITYIbCOB. JHEprocHcTeMax
MukpomnpoueccopHasi TEXHUKA B Wnrepner (Caiit LAY PAO | Xapak-xa MII
13 . Ouui-onpoc
COBPEMEHHBIX ycTpoiicTBax TM. EBC) CUCTEM
OCHOBHBIE NPUHIIUIIBI
Tenensmepenus (TH). Buasr
P (TH) 10.B. Mscoenos. Aas00m
Tenensmepenus. Knaccudukars
CXEM U JIHarpaMm Io IorpemHoctr 6au-onpoc,
14 cucteMm TH. IlorpemHoctu .
qucnumnge «TeneMexaHuka | TelneH3MepeHui KOJUIOKBHYM
TENeU3MEPEHUS U CIIOCOOBI HX
U CPEIICTBA CBS3UN.
YMEHBIICHUS. AHAIOTOBBIC CHCTEMBI
THU. BropuuHble npuOopsblL.
CTpyKTypHas cxema 4aCTOTHOIT
cuctemsl TH. Ilonstue o
CockuH D.A., Kupeesa D.A. 3alIuTa
JMCKpETHBIX cucteMax TH.
ApTomaTH3anus ynpapieHus | Omepanuu mo MHJUBHUTyaIbHbIX|
15 'HacTOTHO-UMITYJIbCHBIE CUCTeMBbI TH.
IIPOMBIIIICHHBIM MO0 2 JOMAIITHHAX
Konoumnynscusie cucremsr T, nx .
JHEprocHabKeHHEM 3a71aHui
MPEUMYLIECTBA EePE APYTUMU
CHCTEMaMU.
Cnoco06bI peoOpa3oBaHust KOJIOB B CockuH D.A., Kupeesa D.A.
16 HamnpsbKkeHHe Wi Tok. CTpykTypHas ApTtomatu3anus ynpasieHus |[Ipeodpa3oBanue KOMIIIIEKCHOE
cXeMa OHOKaHAIIBHOTO YCTPOHCTBA IIPOMBIIIICHHBIM KOJIOB 3amaHue
TU K0IOUMITYJIbCHON CHCTEMBI. SHEProcHa0KEeHUEM
8 cemectp
Cockun D.A., Kupeesa D.A.
Knaccudukamus cucrem
ABTOMaTH3aLMs YIPABICHUS Oo6nactb
1 TeleynpaBleHHs-TeJeCUI HaU3alluH 6ami-omnpoc
IIPOMBIIIICHHBIM MIPUMCHCHUS
(TY-TC).
9HEProcHA0KEHUEM
2 IpuHuune! noctpoenus cucrem TY- Murtiomkus K.I'. Bpemennsbie GIHI-OTPOC
TC 6mkHEro AefcTBUS, YaCTOTHBIX TenexoHTpONs U CHCTEMBI P
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cucteM TY-TC, BpeMeHHBIX CHCTEM
TY-TC.

TEICYNIPABIICHUEC B
JHEProcucTreMax

CHHd)aBI/IpoBaHPIe 1 CUHXpOHHU3A U
pa60T1>1 nepeaaromero 1 npueMHOro

Murtromkun K.I'.

TpaHC/IAONUNU CHHXPOHHOI'O HWIIN
CTapT-CTOIHOI'O THUIIA
HCIIOJIb3YEMbIC IPU OpraHu3aluu
CIIJI.

snepreruke (ITox pen. B.X.
NikuHa)

o Cucremsl
ycTpoiicTa. CTpyKTypHas cxema TenexoHTpons U
L 8 TeIeperynupo- 6amu-omnpoc
BpeMeHHoi1 cucteMsl TY-TC. TEJICYNPABJIEHUE B A
INonsATHE O cucTeMax JHEProcHCTEMax
TeJIeperyIupOBaHUsL.
CopepxaHye U IPHHIUIBI PEIICHUS
OCHOBHBIX 33]]a4 OIIEPaTUBHOTO
ABTOMaTH3aIMA 3aIuTa
KOHTPOJIS U yHpaBJIeHUs
N JNIEKTPOIHEPTECTHUECKHX MHIUBHUTyaIbHbIX]
3JIeKTpoIHepreTuKoil. COBpeMeHHbIE 3amaun OMYK
cucteM. Ilox pen. B.IL JIOMAaIIHAX
OUVYK, npumeHnsemsie 11t .
MoposkuHa u [].OHrenare 3aJJaHui
JTUCIETYEPCKOro YIPaBlIeHuUs B
JHEpPIeTHKE.
CTpyKTypa ¥ TEXHUYECKUE CPEICTBA
ACJ1Y Ha pa3HBIX ypOBHSX HEpapXuH
JIICIETYSPCKOTO YIIPABIICHUS.
ABTOMaTH3UPOBAHHbIE CHCTEMBI
YIIPaBICHUS TEXHOIOTHICCKIMHU ABTOMAaTH3aIMA
nponeccamu (ACY TII JJIEKTPOIHEPTETUYECKUX
port ( ) 9 POIHCD AWUNCKY?D Gman-onpoc
9HEPreTUYECKUX OOBEKTOB. cucteM. ITox pen. B.IL
OyHKIUH, TPUHLMIIBI TOCTPOCHUS 1 Moposkuna u JI.Onrenare
texaudeckue cpeacrsa ACY TII
TEIIOBBIX ¥ TUIPABIMYECKUX
INEKTPOCTAHIIUH U MIEKTPUIECKUX
TIO/ICTaHLIUI.
Br16op cTpyKTYpBI
TelIeMeXaHNIeCKUX KOMIUIEKCOB U
YCTPOUCTB. Y CTPONUCTBO IOB. M
.B. Mscoenos. Ans0om
coBpeMeHHbIX cuctem TU-TC, TY- CXeM I JHarpaMM 110 Tuner 1
TC, TY-TC-TU. Tenexommexc P XapaKTEPUCTUKHU 6ami-omnpoc
qucnuninie «TenemexaHuka
MHOTOKaHAJIBHOTO TEIIEKOMILIEKCOB
U CPEIICTBA CBS3UN.
KOJIOMMITYJIbCHOTO
TeJeMEeXaHH4eCcKoro ycrpoictea TY-
TC-TU.
Annaparypa TeleMeXaHHKH C
paryp o Cucremsl TM ¢
3JIEMEHTaMHU ONTOBOJOKOHHOI B.X. Nukun. BonokonHo-
10 BCTPOCHHBIMHU ommI-onpoc
TexHUKH. CHCTEMBI TeIEMEXaHUKH C ONTUYECKUE CUCTEMBI CBSI3H MIT
BCTpoeHHbIMU MIL. )
CTpyKTypa U Ha3Ha4YCHHE CripaBOYHUK 1O OcobeHHOCTH KOHTPOJIbHAS
CHCTEMBI TeNeoOpabOTKU TaHHBIX. MIPOEKTUPOBAHHIO CUCTEM KaHaJIOB pabora
Ceru nepenauu nanssix (CIII). nepenadd HHGOPMALMH B neperayn
AOOHEHTCKHH ITyHKT Iepeadn suepreruke (Ilox pen. B.X. JIaHHBIX B
JTaHHBIX. PexxuMbl nepenaun Nmikuna) JHEpProcuc-
naHHbIX. Bkmoyenne 9BM B ceTh TeMax
nepenaun JaHABIX. OcOOCHHOCTU
KaHaJIOB Ilepe/jauu JaHHBIX B
JHEprocucTeMax.
Monemsl, ycTpoiicTBa 10 CripaBOYHUK 1O Monaembr Ouui-onpoc
YIUIOTHEHUs], KaHaJIbl Iepeaaun MIPOEKTUPOBAHHIO CUCTEM npuemMa 1
JTAHHBIX, CXEMBI, pereHepaTHBHbIC nepeayd HHGOPMALNH B nepenadn
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1 2 3 5 6 7 9
Kowmniekc TeXHUYECKUX CPEeICTB
aBTOMATH3UPOBAHHON CHCTEMBI
P MuTtiomkun K.I'.
nmucneryepckoro ynpasienus (ACHY),
TenekoHTpoIb U TexHto cp-Ba
10 9 (YHKLIUH ¥ 38]]a44 PEabHOTO BPEMEHH, GnHI-onpoc
TeNneynpaBieHue B AUNNCKYD
Boinonasembie AC/TY. OnepatuBHo-
o JHEProcucTeMax
MH(POPMAILMOHHO-YTIPABIISIONINK KOMIIIEKC
(OUVYK).
CpezcTBa nepefady TeIeMEXaHHIECKOU
uH(popMaImu. TUIIOBBIC CTPYKTYPhI CHCTEM
TeNeMEXaHHUKN.. YTIPaBILIOIHUeE
P Tt I".B.Bypnenxos,
HM3MEPUTEIbHBIC TEIEKOMILICKCHL.
IA.11.Maneiies,s1.B.Jlypbe| OyHKIIMOHATBHBIE
ABTOMAaTH3UpPOBaHHbIE paboure MecTa
11 9 N 11 | ABTomarmka,Tenemexa- | OJIOKH CHCTEM 6amu-omnpoc
(APMB5r1) mucnerdepa, peneninuka,
HUKA H TIepejada JaHHbIX | TeIeMeXaHUKI
TelleMeXaHHKa. ANINapaTHbIe U
B DHEProcHCTEMax
MPOrpaMMHUpPYEMbIE MYJIbTUILIEKCOPBI
nepefadd JaHHBIX. MoJIeMbl, KaHaIbHbIe
aJlanTephL.
CpencrBa 0TOOpaXKEHHS ONEPaTHBHO-
HCTIeTYEPCKOH HH(OPMAIUH.
a P bopua Cockun D.A., Kupeepa
V3MepuTenbHbIEe TaTINKH TOKA, HAIPSDKEHNUS,
o . 3.A. ABTOMAaTH3alMs
12 | 9 |gacTOThI, aKTUBHOM U PEAKTUBHOI MOLIHOCTH, Mo3anyuHble HIUTHI 6xmi-omnpoc
yHpaBJIEeHHs TPOMBILIIECH-
mpeodpa3oBaTeIN YaCTOTHI BPAIICHHS B
HBIM DHEProCHa0KeHIEM
curHal (CTpyKTypa, pyHKIHOHAIBHBIC OIOKH,
crocoObl MOJKITIOUCHHS).
I'.B.bypaenkos,
Kpurepun onenku Haae;xHocTu cucteM 1Y u IA.1.Mansmmes,s.B.JIypsel Ilorepu ot GIHL-0MPOC
13 | 10 TVY. IloTepu OT OTKa30B anmapaTypsl U 12 | ABTOMmartuka,TeemMexa- OTKa30B am- KOJ‘IJ‘IOKBﬁ N;
KaHaJIOB CBSI3H B TEJIEMEXaHUUECKOH cHCTEMe. HUKA H IIepeada JaHHbIX napaTypbl y
B DHEPrOCHCTEMAx
I".B.bypaenkos, B —
AHaJIUTUYECKUI pacyeT HaJJeXKHOCTH. IA.1.Mansmmues,s.B.JIypsel
MHIUBHUTyaIbHbIX]
14 10 | DKcrepUMEHTANBHBIE METOBI ONIPEICICHHS ABTOMAaTHKa,TeIeMexa- OMATIIHHX
MoKa3aTesiei HaaeKHOCTH. HMKA U Nlepeiada JaHHBIX o
3a71aHui
B DHEPrOCHCTEMAx
BnusHue opraHu3anuy 3KCIuTyaTaluu MurtomkuH K.I'.
5 110 000pynOBaHKs Ha ITOKA3aTeIN HAAEKHOCTH. 12 TenexoHTponk U KOMIIIIEKCHOE
Croco0b! MOBBIIICHHS HAJE)KHOCTH Te- TeneynpasiIcHue B 3amaHue

JICMEXAHUYCCKUX CUCTEM.

OHEProcucTreMax
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3. Kparkuii KOHCHIEKT JeKIui

Benenue. HWHpOpManMoHHBIE OCHOBBI yiipaBjeHHs. OCHOBBI T€OPHHU Iepeaavdu
uHpopmamun. O01Me CBeIeHUs 0 KAHAJIAX CBA3M.

[IpenmMer, 1enu U 3aa4u Kypca M €ro CBS3b C APYTUMHU H3y4aeMBbIMH JIHCIUILTUHAMI.
VYposens tenemexanuku (TM), nucrierdyepckoro u TexHonorudeckoro ynpasiaeHus (AY u TY) B
DHEPreTHKE. OnepaTuBHO-TUCIIETIEPCKOE yIpaBJICHHE YHEProcUCTEMaMH KaK
uH(GOPMaLMOHHBIA Tporiecc. Buabl M KOJUYECTBEHHBIE XapaKTEPUCTHUKU OMEPATUBHO-
mucneruepckoir nHopmanuu. MuapopMmarus u ee nepenada (0OMUE MOTOKEHUS U TOHSTHUSA).
Onenka koanuecTBa HH(OpPMaLUK B COOOUICHUSX, BIUSHUE TTOMEX Ha KOJMYECTBO MH(pOpMaLUn
B COOOIICHUAX. 3a7aun pa3ielieHus] CUTHAJIOB B KaHaax CBs3u. OpraHu3anus KaHalla CBS3H MpU
nepenaue TeneMmexaHmdeckod uHbopmanuu. [lepBuyHOoe W BTOPUYHOE  YIUIOTHEHHE.
CTpykTypHas cxema KaHaya CBSI3H.

Enunas sHepreTruueckasi CUCTeMa OXBAThIBACT BCIO TEPPUTOPHIO CTPAHBI M MPEACTABIISIET
CIIOKHEUIINN KOMIUIEKC MHOTOYHUCIEHHBIX OOBEKTOB, BbIPa0ATHIBAIOIIUX 3JIEKTPUUYECKYIO U
TETUIOBYIO SHEPIHIO, U AJIEKTPHUECKUX U TEIUIOBBIX CETeH, 0 KOTOPBIM 3Ta SHEPIHs IepeaeTcs
MOTpeOUTEI0. DHEProOOBEKTHI, PACIIONIOKEHHBIC HAa OMPEIEICHHOW TEPPUTOPUU, 00OHEITUHECHBI
B 9HEProcucTeMbl. HeCKOIbKO 3HEProcucTeM OObEIUHSIOTCS B 00BEIMHEHHYIO SHEPrOCHCTEMY.
COBOKYITHOCTh 00BbEIMHEHHBIX YHEPTOCHCTEM cOCTaBIIOT EDC PO.

Ot kadecTBa pabOTBHl IHEPrOCHUCTEM 3aBHUCAT IMOKa3aTeIH pPabdOThl MHOTHX OTpacieit
HapOJHOIO XO3sIIICTBa, MO3TOMY K SHEProcucTeMaM IpPeabsIBISIOTCS MOBBIIICHHbIE TPEOOBaHUS
B OTHOIIEHUHM KOJIMYECTBA M KadecTBAa BbIPAOATHIBAEMOHN OSJIEKTPOIHEPTrUH M HA/IEKHOCTU
aMeKTpocHaOXkeHusi. OTH TpeOOBaHUS MOTYT YIOBIETBOPSTHCS TOJIBKO TMPHU  BBICOKOU
OpraHu3aly Tpolecca yrnpaBlIeHUs] YHEProcucTeMaMy Ha 0a3e MCIOJIb30BAHUS COBPEMEHHBIX
TEXHUUYECKUX CPEJCTB YIPABJICHUS.

OCHOBHBIMU 0COOEHHOCTSIMH TEXHOJIOTUYECKOT0 IpoIiecca BHIPaOOTKH U pacIipeleieHUs
AIEKTPOIHEPTHH KaK B IHEPrOCUCTEMAX, TaK U B 00bETUHEHUSX ABIISIOTCA:

a) OJHOBPEMEHHOCTh BBIPAOOTKM ¥  TOTPEOJICHUS  DIIEKTPOIHEPTUHu, Tpedyromas
HENPEPBHIBHOTO TOJACpkKAHHUS KOJMYECTBEHHOro OanaHca MeXIy BblpadaTbiBaeMoil U
noTpeOIIEMOM AIEKTPOIHEPTUEH;

0) HEMPEPBIBHOCTH MPOIECCa BHIPAOOTKH U TIOTPEOJICHHS JIEKTPOIHEPTHH U HEMPEPHIBHOCTH
KOHTPOJIS 32 3TUM IPOLIECCOM;

B) ObICTpoe NpOTEKaHWE Pa3IUYHBIX MEPEXOJHBIX IPOIECCOB, CBS3aHHBIX C OTKa3aMu
OTJENBHBIX D3JIEMEHTOB WJIM Y3JI0B JHEPrOCHCTEMBbl W BJIEKYIIMX 3a COOOH moTepu B
3JIEKTPOCHAOKECHUH,

I) 3HaUUTeNbHasl TEePPUTOPHUATBbHAS OTAAJCHHOCTh OOBEKTOB SHEPTOCUCTEMBI IPYT OT JApyra
U OT ITyHKTa LIEHTPAJIM30BAaHHOTO YIPABIICHUS;

1) pyHKIMOHANBHOE pa3zHOOOpa3ue yCTpoiCcTB, paboTalonX Ha 00BEKTaX IHEPrOCUCTEMBI,
o0ycoBIMBaroIIee pa3Hoo0pa3re CUCTEM YIIPaBICHUS, PETYIUPOBAHUS U KOHTPOJIS;

€) HeOOXOIMMOCTh 00ECIIEUEeHHUSI YUETKOTO B3aUMOJICHCTBHS BCEX HJIEMEHTOB SHEPTOCHUCTEMBI
U BCEU CHUCTEMBI B IIEJIOM.

JUisi OCYIIECTBIICHUS HAAJICKAIIETO LIEHTPATM30BAaHHOIO YIPABJICHUS SHEPreTUKON B
CTOJIb CJIOKHBIX YCIIOBHUSIX CYILIECTBYET CIielihaIbHasl CIy>kK0a TUCIeTYePCKOTO YIIPaBICHHUS.

Ha xaxnoif CTymeHM IHUCIIETYEPCKOTrO YIpaBICHHs PEIIAIOTCs pa3Hble 3a7ay, HO BCe
OHHM CBSI3aHBI C OoOecrieueHreM OecriepeOOHHOCTH CHAOKEHUSI MOTPEOUTENsT dJIEKTPOIHEpTUe
xopouiero kagecrBa. B coorBerctBuM ¢ «lIpaBunamMum  TEXHHYECKOM  OKCIUIyaTallUH
ANEKTPUYECKUX CTAaHIUHN U CeTel» TUCIIEeTUEPCKOE YIPaBICHUE TOJKHO 00ECIIEUHTh:

a) yJIOBJIETBOPEHHE MOTPEOHOCTH B AMEKTPHUUECKOM M TEIJIOBOM SHEPTHH, T. €. COONIOICHUE
rpaduka pacmpenesieHrds Harpy3oK MEXIy JJIEKTPOCTAaHIMSIMH B CTPOIOM COOTBETCTBUH C
IPOTPaMMOii, YUYUTHIBAIOIIEH IKOHOMHUYHOCTh  PEHTA0ETIHHOCTh pabOTHl SHEPTOCUCTEMBI;
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0) OecrepeOOMHOCTD  BIEKTPOCHAOXKEHUS  MOTpeOuTeNnell W HAAECKHOCTh  PabOTHI
SHEProCUCTEMBl M OTAEIbHBIX €€ JJIEMEHTOB, U1 4Yero JAUCHETYEPCKOE YIpaBlIEHUE
OCYILECTBIISICT ONEPATUBHOE PYKOBOJACTBO DPA3IMYHBIMU TEPEKITIOUCHUSIMUA OOOpYHOBaHHS B
9HEProcucTeMe U PyYKOBOJCTBO IO JIMKBUJIALMH U MPEAOTBPALIECHUIO aBapUHHBIX CUTYALHI;

B) KayeCTBO OHEPrHHM: YACTOTy W HANpsHKEHHE OHIIEKTPUUYECKOIO TOKa, aBIIEHUE H
TEMIIepaTypy OTIYCKaeMbIX IOTPEOMUTENsIM TMapa U Topsiuedl BOABI, YJOBIETBOPSIOIIUX
YCTAHOBJICHHBIM HOPMaM; JJIsl 3TOT0 JUCIIETYEPCKOE YIPaBJIEHUE OCYIIECTBISIET ONEepPaTUBHBIN
KOHTPOJIb 3@ KaUeCTBEHHBIMU IOKa3aTeasiMu paOoThl sHeprocucteMsl. [lono0HbIe ke (pyHKIMM
Boznaratorcs Ha OJ[Y B OoTHOIIEHHH >HepreTudeckux oObeauHeHuid u Ha 1Y B oTHOIIEHUH
BCEH SHEPreTUKM CTpaHbl. [l yCHEIIHOTro BBINOJIHEHUS YKa3aHHBIX (QYHKLUUH aucneTrdyep
JIOJKEH UMETh!

a) UCUEPIIbIBAIOIIUE JTAHHBIE O COCTOSSHUM 000PYI0BaHMsI HA KOHTPOJIUPYEMBIX OOBEKTaX;

0) moyiHy!0 MHPOPMALIUIO O PEKUMaX pabOThl 0OBEKTOB, BHIPAOATHIBAIOIIMX IEKTPHUECKYIO
U TEIUIOBYIO SHEPIHUIO;

B) HEOOXOIUMBIE JaHHBIE O PEKUMAX PaOOTHI ONMPENETICHHBIX YYaCTKOB DJIEKTPUYECKON H
TEIJIOBOM CETH;

I) BO3MOXHOCTh OIEPAaTUBHOI'O BBI30Ba JUIi IIEPErOBOPOB JEKYPHOTO IEpCOHAA
KOHTPOJIMPYEMBIX O0BEKTOB;

1) BO3MOXKHOCTH HEIOCPEJCTBEHHOTO BMELIATEIbCTBA B TEXHOJOTMYECKHH IpoLecc
BBIPAOOTKH U PACHIPENEIICHHS SHEPTHH.

Takum oOpazom, A HOPMANIbHOTO ()YHKIMOHHPOBAHUS SHEPTOCHUCTEMBI  MEXIY
JUCIIETYEPCKUM  IYHKTOM U KOHTPOJUPYEMBIMM OOBEKTaMH JOJDKHA IepelaBaThbCs
orpeneneHHas UH(GopMarus.
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BHemnue I/IH(l)OpMaIlI/IOHHBIe CBA3H JUCIETYECPCKOro MyHKTa

Buemnne nH(OpManmoHHbIe CBSI3M TUCIETYEPCKOro MyHKTa 00ECIeYMBAIOT NMpPUEM Ha
JUCTIETYEPCKOM ITYHKTE N3BECTUTENBbHON HHPOPMALIUU CO CTOPOHBI KOHTPOJIUPYEMBIX 0OBEKTOB
U Tepenavyy ¢ JMCIETYEPCKOrO IYHKTAa Ha KOHTPOJHpPYEMble OOBEKTHI PaCHOPSIUTELHON
nHpopmaruu.

W3BectutenbHass WHPOpPMALUS COCTOMT M3 OINEPAaTUBHOM MHPOPMALMU W YaCTU
IIPOM3BOJICTBEHHO-CTaTUCTUYECKON MH(pOpPMAaLnKU, COAEepXKaleH CBEeIEHUs, HEOOXOIUMBbIE IS
pacueTa W KOPPEKTHPOBAHHUS TEKYIIETro Ipolecca BHIPAOOTKHM M paCIpeNeleHus IHEPTuu.
OmnepatuBHas MHQOpPMALUs HECET CBEAECHUS O TMOJIOKEHUSAX BBIKIIOYATENEH BBICOKOTIO
HAIpsDKEHUS, O COCTOSHHUM IPOTHBOABAapUMHON aBTOMATHUKM, O 3HAYEHUSIX HANpPSDKEHUS U
4acTOThl B KOHTPOJIBHBIX TOYKaX JJEKTPHUYECKOM CETH, O 3HAYCHMSIX NEPETOKOB aKTHBHOW U
PEaKTUBHON MOLIHOCTY Ha MEKCUCTEMHBIX JIMHUAX dJIEKTPONEPESAUH U T. [I.

PacniopsinutensHas MHQOpPMaLus COAEPKHUT CBEIEHHA O 3HAYEHUAX ONTHUMAJIbHBIX
rpadMKOB aKTHMBHOM M PEAKTUBHOW MOIITHOCTH OCHOBHBIX 3JEKTPOCTAHIMHA, O TpeOyembIX
NEPEKII0YEHUAX CHJIOBOIO OOOpYAOBaHUS, W3MEHEHMSX YCTABOK pEIeHHON 3aluThl U
IIPOTUBOABAPUIHON aBTOMATUKH U T. 1.

K kaxnomy Buay uH(OpManuu B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHUI yNpaBiIeHUs
OPEIbABISIOTCS pa3InyHble TpeOOBaHHS B OTHOIIEHUHM OOBEMOB, CKOPOCTH IEpelayud,
NEPUOANYHOCTH MEPENAY U JOCTOBEPHOCTH.

B xommiekc TeXHHYECKHX CpenCTB, 00ecreuyuBaONMX (PYHKIIMOHMPOBAHHE BHEIIHUX
MH(QOPMALIMOHHBIX CBsI3€il QUCIeTYepcKOoro NyHKTa (MyHKTa ympasiaeHus - IIY), Bxogsar
CHCTEMBI JTUCTIETYEPCKON TeNePOHHOU CBSA3HM, CUCTEMbI TEIEMEXaHHKH M CHUCTEMBI Iepeladn
JaHHBIX.

CucreMbl aucneTrdyepckoil TesiepOHHON CBSI3M 00ECIEUMBAIOT HEMOCPEICTBEHHBIE
IIEPErOBOPBI TUCIETYEpPA C OMNEPATUBHBIM IIEPCOHAIOM HHEPrONPEANPUATUH, HAXOIAIINXCS B
ONIEPATUBHOM IMOJYMHEHUH JTaHHOTO JMCIETYEPCKOTro IMYHKTAa, a TakXke Tele(OHHYIO CBS3b C
NOTPEOUTENAMH 3HEPrUM U JIPYTMMHU OpraHu3auusaMu. B pacnopsbkeHuM nucrnerdepa MMEOTCs
MecTHasi (BHYTpHOObBEKTHasi) Tene(OoHHAs CBSA3b, TOpOJCKas TeiaeOoHHas CBA3b W JANbHSA
Tesie(pOHHAs CBSA3b, COCOUHSIOIIAS AMCIETYEPCKUH MYHKT C yJaJIEHHBIMH 3HEPreTHYECKUMHU
o0bekTamMu. B komIuieke cucremsl TeaeOHHON CBSI3U BXOJSAT BEJOMCTBEHHBIE CUCTEMBI CBSI3H,
rocynapctBeHHble cucteMbl cBsizu (ATC ropoga, MEXAyropoaHble KaHalbl CBSI3U) U CUCTEMBI
CBSI3M APYTUX BeAOMCTB. ['0Cy1apCTBEHHBIE CUCTEMBI CBSI3U M CUCTEMBI CBSI3HM APYTUX BEIOMCTB
UCIIONIB3YIOTCSl Ha MpaBax apeH/bl MM MO 3aKa3y. 3HAYUTEIbHOE YUCIIO KAHAJIOB TeIe(OHHOU
CBSI3W TPUXOAUTCS HA TUCIETYEPCKUH MYHKT. DTO OOYCIOBIEHO HE TOJBKO KOJIMYECTBOM
00BEKTOB YIpaBJeHUs, HO W TpeOOBaHHEM O0053aTEIBHOTO PE3ePBHPOBAHUS KaHAJIOB JIHC-
neTuepckoil TeneoHHo cBs3u. Pe3epBUpoBaHUE OCYIIECTBISETCS IMyTEM OpPTaHU3AIMH MEXTY
JUCIIETYEPCKUM M KAKIBIM KOHTPOJIMPYEMBIM ITYHKTOM HE MEHEE ABYX HE3aBUCHUMBIX MEKIY
coboii kaHayloB Tene(oHHOH cBsI3u. HezaBucuMble KaHAJIbI CBSI3U JI0JDKHBI HIMETh Pa3HbIe TPACCH
IPOXOXKJIEHUS U pa3zHOe 000pyI0BAHUE.

Jns oOecriedeHHsT HAAEKHOTO YIpaBIEHHUS 3HEprocucteMamud B MunnpomdHepro PO
CO3/laHa  BEJIOMCTBEHHas aBTOMAaTH3MpPOBAHHAs IPOM3BOJCTBEHHas Tele(OHHAs  CETbh,
BKJTIOYAIOLIast B ce0:

a) apToMatu3upoBaHHyio TenedorHyw cetb LY EDC PO, caspiBaromyro LIJIY ¢ OAY u
HHEPrO0OBEKTaMHU ONEPATUBHOTO MOAUYNHEHHUS;

0) aBromaTtuszupoBannbie Tenehonubie cetu OJ1Y, caspiBaromue OJY ¢ I sneprocucrem,
BXOJISIIIMMH B 00bEIMHEHHE, M 00BEKTaMH OTIEPATUBHOTO MMOYHMHEHUS;

B) aBTOMAaTH3UPOBaHHBIC TeIe(OHHBIC CETH PallOHHBIX dHEPreTHUECKUX yrpasieHui (POY)
sHeprocucteM, cs3biBaromue I POY ¢ JII II19C, snekTpocTaHUUSAMU U TMOJCTAHIUAMH,
HaXOJAIIMMHUCA B OIIEPAaTUBHOM IOAYMHEHUH naHHoro JIIT;

r) aBToMaTu3upoBaHHble Tenedonnsie cetu [19C, ceaswiBatone A1 [19C ¢ omepartuBHO
MOAYMHEHHBIMHA 00BhekTaMu U POC;
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1) aBToMmartusupoBaHHbIe TenedoHHble cetu POC mus ceszu I POC ¢ oObektamu u
MOTPEOUTESIMU SIIEKTPOIHEPTUH.

ABtomaTu3aius TeneOHHBIX CETe BBIMOJIHEHAa Ha 0a3e MIUPOKOTO HCIIOJIb30BAHHUS
CIeNaIbHOM anmapaTypsl najdbHel aBToMaTtu3upoBaHHOU cBs3u (AJJACD) u aBTOMaTHYECKHUX
TeneOHHBIX CTAHIIMKA Pa3TMYHOTO THIIA.

XapakTepHoil 0COOEHHOCTbIO aBTOMATH3ALMU SIBISETCS KOMIUIEKCHOE HCIIOIb30BaHHE
KaHaJoB Tele(OHHOW CBS3M OMHOBPEMEHHO JUISI TEXHOJIOTMUYECKUX HYKI U JHUCIETYCPCKOTO
ynpasinenus. CnernuansHoe BbimosHeHne AJIACD obOecnieunBaeT JuCIeTYEpPY HE TOJIBKO
NPEUMYILIECTBEHHOE MpaBO MpU 3aHATHH KaHala, HO U BO3MOXHOCTh BBI30Ba ONEPATUBHOIO
nepcoHana o0bekTa 6e3 Habopa HoMmepa. Takoe TEXHHYECKOE pelleHHEe HE TOJIbKO YHPOIIaeT
IpoIecC COCTUHEHHUS TUCTIeTYepa C HYKHBIM aDOHEHTOM, HO ¥ YBEJIMUMBACT HAJCKHOCTh 3TOTO
coenuHeHUs B ycnoBusax otkaza ATC. Jlns ucnonp3oBanus TenedOHHON CETH TUCIIETYEPOM Ha
JTUCTICTUYEPCKOM  MYJIbT€ yCTAHABIMBAETCS JHUCIETYCPCKHUA TeNePOHHBI  KOMMYTATOp,
MO3BOJIAIOIIMNA OCYIIECTBIIATH CBSI3b C A0OHEHTaMHM Kak IO JallbHUM KaHajaam Tele)OHHOU
CBSI3U, TaK U 10 BHYTPHOOBEKTHOM CBs3U M Topoackoil ATC. B GONbIIMHCTBE CllydyaeB KaHAJIbI
JanbHel TeneOHHOM CBSI3U UCMOIB3YIOTCS HE TOJIBKO JUIS Nepenadyn TeaedoHHON HHpOopMaIiH,
HO | JIsl IepEe/Iavyl JAaHHBIX U Mepeiadyn TeJeMexanndeckoil nupopmanmu. B mocneqnem ciydae
CTaHJAPTHYIO MOJIoCy YacToT Tenedonnoro kanana 0,3 - 3,4 x['11 ¢ momMompio pa3aeauTeabHbIX
GUIBTPOB pa3nesAIoT Ha ABe mosiockl 9acToT: 0,3 - 2,4 x['11 - st mepenayun tenedoHHONU HHPOP-
Manuu u 2,5 - 3,4 xI['11 - 1yt mepenayn TeneMexaHndeckon nH(popmaIuu.

Cucremoii TeJleMeXaHMKM HAa3bIBA€TCS COBOKYMHOCTh JaTYUKOB M IMPUEMHUKOB
TeleMexXaHu4eckod HH(opmanuy, NpueMorepealonuX yCTPOUCTB TeIeMEXaHUKU U KaHAJIOB
nepeaayr uHGOpMaIHH.

Cucrembl TelneMeXaHUKH OOECIEYMBAIOT ABTOMATHYECKUA OOMeH HH(opManuen MexIy
mucneruepckuM  nyHktoMm (UII) wim nyHkrom ympasineHus (IIY) u  KoHTponaupyembIMu
nyaktamu (KIT) suepronpeanpustus. [Ipu strom Ha JIIT 1 Ha KII ycranaBnuBaroTcst ycTpoiicTBa
TEJIEeMEXaHUKU: CUMIUICKCHBIE, eciau wuH(opMmanus TmepenaeTcss B OJHOM HampaBICHUH,
Harpumep ot KII wa JIII, unu mymiexcHble, ecid uHGOpPMAIUsS MEXIY 3TUMHU YCTPOUCTBAMU
IoJKHA mepenaBatbes B o0oux HanpasieHusx (ot KIT na JIT u ot JIT na KII). CBs3p Mexay
YCTPOMCTBAMH TEIEMEXaHUKH COOTBETCTBEHHO OOECHeurBaeTCs JIMOO CUMIUIEKCHBIM KaHaJOM
(CKC), mu6o mymiekcubiM kaHaiaoM cBsi3u ([IKC). KaHnamsl CBs3UM TeeMeXaHUIECKUX YCTPOMCTB
HA3bIBAIOT KaHaJaMH TEJIeMEXaHUKH.

B sHeprernueckux cucreMax ¢ MOMOILIBIO YCTPOWCTB TEIEMEXaHUKU AUCIETYEP HUMEET
BO3MOYKHOCTh KOHTPOJIUPOBATh COCTOSIHUE OOOPYIOBaHUS M PEXUM pPabOThI OOBEKTOB
HSHEPrOCUCTEMBI, CBOCBPEMEHHO MOJy4YaTh H3BEHICHHUE O BCEX H3MEHEHUSX, MOSIBUBIIUXCS B
JNEKTPUUYECKOM CXeMe CHCTEMBI, a B psiJie Cy4yaeB U BO3MOKHOCTh HETIOCPEICTBEHHO YIIPABISAThH
000pYyIOBAaHUEM U PEKUMOM PabOTHl KOHTPOIUPYEMBIX OOBEKTOB.

Hanuuue cucreM TeneMexaHWKM HE TOJBKO 3HAYUTENBHO obierdaer paboty
JUCIIETYEPCKOTO TIEPCOHANa, HO U TMIOBBIIIAET ONEPATUBHOCTh W TEXHUYECKUU YpPOBEHb
9KCILTyaTalluy SHEPreTUYECKON CHCTEMBI.

[To xapakTepy BBITIONHsAEMbIE (DYHKIIMHA CUCTEMBI TEIIEMEXaHUKH TOPA3ACTSIOTCS Ha!

a) cucrtembl tenecurHanu3anuu (TC), obOecneunBaronme mepemady ¢ KII wa JII1
uHpOpMaLlUM O COCTOSHUM obOopynoBanusa, Haxonsmerocs Ha KII; ¢ momompio TC
KOHTPOJIMPYIOT MOJIO’KEHUE BBIKIIIOYaTeNIel MOIIHOCTH, Pa3beIMHUTENEH, COCTOSHUE aBTOMATH-
YECKHX YCTPOMCTB, KOHTPOJIb OOBEKTA U T. 11.;

0) cucremsl Tenemsmepenuit (TH), mepenmaromme auCIIeTYEpPYy 3HAUYCHHSI MapaMeTpPOB
KOHTPOJIUPYEMBIX TPOU3BOJICTBEHHBIX MPOILIECCOB: TOKA, HAMPSXKEHUSI, MOIITHOCTH, YAaCTOTHI;

B) cucrembl teneynpasieHus (TY), oOecrneunBaroniye TmepeAady  yOpaBsIOmeH
uHpopmanuu co croponsl JIT (I1Y) kK HCHOTHUTEIBHBIM YCTPOWCTBAM KOHTPOJIHMPYEMOTO
00BEKTa;

r) cucrema teneperyauposanus (TP), pemaromas 3agauy nepefayu yrnpasisilOIIMX KOMaH/
Tuna «Ooybllie - MEHbIIEY», «IIpuOaBUTh - YOaBUTH» W JPYrUX OT JUCHeTYepa K
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aBTOMATHUYECKOMY YCTPOMCTBY - PEryJIATOPY, PACIONIOKEHHOMY Ha KOHTPOJIUPYEMOM OOBEKTE.
KoMaHnpl ympaBiaeHuss BO3JIEHWCTBYIOT Ha PETYJISTOP B TEYEHHE BPEMEHHM IIOCBUIKM HX
JTUCIIETYEPOM;

n) cucrteMbl aptoreneymnpasieHus (ATY), oOecneuwBaromue Tmepeaady yrpapisiomen
uHpopManuu oT aBToMaTa K aBromary. [Ipumepom ATY ciyxuT cucrema TEIEOTKIIOUCHHS, B
KOTOPOW aBTOMAT, YIPABISIOMMA paOOTOW BBIKIIOUYATENS] MUTAIOIICH TOJICTAHIIUU, MOTyYaeT
KOMaHJy Ha BBIKJIIOYEHHME OT aBTOMATa, PACIOJIOKEHHOTO Ha YNAJIEHHON IOACTAaHLUHU, HE
UMEIONIe COOCTBEHHOTO BBIKIIOYATENS] MOLUTHOCTH;

e) cucrembl aBroTeneperynupoBanus (ATP), obecneunBatoniye nepenady MH(GOpMaIUM OT
aBTOMAaTa, KOHTPOJUPYIOUIETO PEXHUM paboThl O0BEKTa, K aBTOMATy, PAaCIOJIO)KEHHOMY B
JPYroM IyHKTE SHEPTOCUCTEMBI M YIPABIISIOMIEMY Pa0OTOM COOTBETCTBYIOIIETO PEryIsiTOpa;

K) CHUCTEMBbI  aBapuitHo-TipeaynpeauTenbHor  curHanuzanuu (AIIC), mpeacrasmstonme
coboit ynpomeHHsle cuctembl TC, mepenaromue OrpaHHYEHHOE KOJIMYECTBO CUTHAJIOB THIIA
«aBapus», «IpeaynpexIeHue» ¢ KOHTPOIUPYEMOTro 00bEKTa Ha TUCIETYEPCKUN MTYHKT.

Cucrembt AIIC, kak m0paBWwiIO, BBINOJHAIOTCS MO  CHUMIUIEKCHOM  CXEMe,
nperycMaTpuBarolleil nepeaayy HH(GpOpMaIK TOJIBKO B OTHOM HalpaBiIeHHUH.

Cuctembl TC u TH Takxke MOTYT OBITh BBINOJHEHBI 10 CHUMIUICKCHOW CXeMme, KaK U
MHorodyukimonanbHbie cucteMbl Tuma TC - TU. Cucrembr TY u ATY B OONBIIMHCTBE CIy4YacB
coBMmemniatores ¢ cucreMamu TC, utoOs! momyuuts B I1Y nHopMaIuio o npaBUIbHOCTH pabOTHI
ABTOMATHUYECKUX YCTPOWCTB, BBHIMOJHAIONIMX KOMaHAbl TeneynpasieHus. Takue cucremsl TY -
TC, ATY - TC BbIIONHAIOTCA C UCIOJb30BAaHUEM MHOTO(YHKIIMOHAIBHOM ammapaTypbl
TeJleMeXaHUuKM JyriekcHou cxeMbl. Cuctembl TP u ATP coBmemaror ¢ cucremamu THU B
IyniaekcHoi anmnaparype tenemexanuku TP - TU, ATP - TU. MmeroTcs u apyrue AyInieKCHbIE
MHOTO(YHKITMOHAIBHBIE cucTeMbl TenteMexaHuku: TY — TC—TU, TY - TP-TC-THU u . a.

Ha puc. npuBeneHsl (pyHKIIMOHANBHBIE CXEMbl CHUMIUIEKCHOH M JYMJIEKCHOW CHCTEM
TEJIEMEXaHUKH.
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OCHOBHBIE AJIEMEHTHI 3TUX CUCTEM - AaTyuK uHpopmauuu (U, nepenatomiee ycTpoicTBO
tenemexanuku [1YT, npuemnoe ycrpoiictBo tenemexanuku [IPYT, momydarens nHbOpManmm
IIM u xaHana CBA3M. B CHUMIUIEKCHOM CHUCTEME TEIEMEXaHUKHA HCIIOIb3YETCs KaHall
cumiuiekcHor cBsizu CKC, a B myIJIEKCHON CUCTEME TEIEMEXaHUKH - AYTUIEKCHBIA KaHal CBSI3U
JKC. B cummuekcHoit cucreme ucnonssytorcs IIYT u IIPYT, B nymnekcHol cucreme -
YCTPOMCTBO TEIEMEXAHHUKH, KaKJ0€ U3 KOTOPBIX MMEET B CBOEM COCTAaBE KaK y3€ll Iepefadu
(ITYT), Tak u y3en npuema (IIPYT) tenemexanndeckoit uHpopmanuu. B cumminexcHoi cucreme
TeJIEMEXaHUKU HMH(pOpMalMsl IepeAaeTcss B OJHOM HAIpaBICHHMM, HAaIpUMEp OT MyHKTa A K
nyHKTy b, B nyruiekcHoil cucteme nHpopmanus nepeaaercs Kak u3 MyHKTa A B MyHKT b, Tak 1 B
00paTHOM HaIpaBJICHUH.

PaccmoTpuMm mporecc mepedaud  TeleMEeXaHW4ecKoil uHpopManmuM Ha TpuMepe
CUMIUIEKCHON CUCTEMBI TEJIEMEXAHUKH.

WNudopmanueii Ha3pIBalOTCS CBEACHUS O KaKOM-ITHOO Mpoliecce WU SBJICHUHU, KOTOpPbIE
paHee He ObutM W3BeCTHBI Monydateno uHbopmaruu [1M. Dta mabopmamnus dopmupyercs
natunkoM uH(popmarun J{W, KoTopslil BbiiaeT HHGopManuio B Buae coodienus. CoodmeHnem
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B o0meM ciayyae Ha3blBaeTcs (PHU3MUECKOEe BO3JeicTBUE (MEXaHHYECKOE, CBETOBOE,
aKyCTHUYECKOe, TEIUIOBOE, MATHUTHOE WJIU JJIEKTPUYECKOE), OJWH M3 IapaMeTpOB KOTOPOIO
OJIHO3HAYHO COOTBETCTBYET mepemaBaemMoil mHpopmanuu. Dopma COOOIIEHUS OMPEENIeTCs
BUIOM mnpumeHsemoro /I B cucremax TeleMexaHUKH MPUMEHSIOTCS Mo npeumyuiectBy JIU,
BBIPA0ATHIBAIONINE COOOIICHNE B BHJIE MEXAHMUYECKOTO WM 3JEKTPUYECKOro BozaeicTBus. C
Beixoma JIM coobmenne C moctymaer Ha wuHbopmarmonHeld Bxox IIYT. B IIVT
ocylmiecTBisieTcs: mpeodpazoBanue coobmiennss C B mepBUYHBINA 3nmekTpuueckuii curHan I1C,
KOTOpBIX 3aTteM mnepenaetcs o kaHanam cBsizu CKC u3 mynkra A B myHKT b. Takum o6pazom,
cooOIIeHne SBIAETCS OOBEKTOM Tepefadd, a CUTHAI - CPEACTBOM IMepefadd COOOIICHHS Ha
nanbHue paccrosiHus. OO0s3aTenbHBIM — YCIOBHEM KaueCTBEHHOW mepenaun HHGOpMaluu
SIBIISIETCS. OJIHO3HAYHOE COOTBETCTBUE 3HAUCHHUS WH()OPMAIMOHHOTO TapamMeTpa MEePBUYHOTO
curHaiga WHGOPMAIMOHHOMY COJEpX aHuio cooOmeHus. Ha mnpueMHOM KOHLIE CHCTEMbI
tenemexanuku (nyHkra b) IIC ¢ Beixoma CKC mnocrymaer B IIPYT, B koTtopom curaan
npeoOpazyeTcst B cooOIeHne, mepeaapaeMoe noydarento napopmanuu [TH.

[Ipouecc mepemauu wuHpOpMAMKM B KaXKIOM HAMPABICHUU MYIUIEKCHOH CHCTEMBI
TEJIEMEXaHUKH OCYIIECTBIISIETCS AHAJIOTMYHO paccMoTpeHHoMmy. [lo cTpykType mocTpoeHus
CUCTEMBI TEIIEMEXaHUKH Pa3/ICTSIOTCS HAa OTHOOOBEKTHBIE U MHOTOOOBEKTHBIE. OJTHOOOHEKTHBIC
CHUCTEMBbI O0ECIEYMBAIOT TEJIEMEXaHUYECKYIO (CHUMIUICKCHYIO WM IYIUIEKCHYIO) CBsizb [IY ¢
onuuM KII. MHOTOOOBEKTHAS cHCTEMa TeIeMEeXaHUKU oOecrieunBaeT cBs3b [1Y ¢ HeCKOIbKUMU
KIL

B rakmx cucremax Ha IIY pacnonaraioT cnenuaigbHble MHOTO. OOBEKTHBHBIC
MIPUEMOTIEPEIAIOIINE yCTPONCTBA TeleMexaHuku, obmmue s Bcex KII  cucremsr. B
3aBUCHUMOCTH OT CTPYKTYPHI HCIIONB3YEMBIX KAaHAJIOB CBS3M MHOTOOOBEKTHBIE CHCTEMBI Teje-
MEXaHUKH pa3leisioT Ha paJdalbHbIE, LENOYEYHbIe, JAPEBOBUAHBIE M CMEIIaHHbIE. B
paauanpHOM cucteme cBs3b I1Y ¢ kaxabim KII ocymiecTBisieTcs Mo cBoeMy HE3aBHCUMOMY Ka-
Hainy cBs3u. OOmee ycrpoiictBo Tenmemexanuku OVYT coeawHsieTcss ¢ KaHalamMu 4epes
NyMJIEKCHbIE JNUHEHHBbIe amantepel 1 - 4, o0ecneduBapIude TMepenadyy CUTHAJIOB TIO
IyTuieKCHOMY KaHany cBsizu. KonnmdectBo amantepoB OYT COOTBETCTBYET KOJWUYECTBY KaHAIOB
cBs3u U koanuecTBy KII B 1aHHO# cucTeMe TeleMeXaHUKH.

Nudopmanust ¢ 6710KOB mepeaaund 5 u 6 moCTymaeT yepe3 JUHEHHBIA afanTep U KaHaj
cesizu Ha KII, oOparnas nnpopmauus ¢ KII, nepenannas mo odpaTHOMY KaHay CBSI3U 4epes
agantep OYT, moctymnaer Ha 610k mpuema 7 u 8.

Hannune He3aBUCHMBIX KaHANIOB CBSI3U B JJAHHOW CHUCTEME O0ECIeUYnBaET HE3aBHCHUMBIMA
obmen nHpopmarnmeit [TV ¢ kaxapim KI1.
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Ha puc. npuBenena gpyHkunoHanbHas cXxeMa MHOTOOOBEKTHOW CUCTEMBI TeIEMEXaHUKH,
paccuruTaHHOM J1st pabOTHI MO LIETIOYEYHBIM a U IPEBOBUIHBIM O KaHajaM CBS3U.
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B o6oux caywasx Heckonbko KII BrimrodueHbsl B OAMH KaHan cBs3u. llepenada
uHpopmanun mexay IIY u KII B maHHOM ciiydae BO3MOXXHA TOJIBKO IyT€M BPEMEHHOTO
YIJIOTHEHHs KaHajioB cBsi3u. B coctaB OYT BXxomsr nBa nuHEHHBIX agantepa 1 u 2, OI0KH
npuema wuHpopmaruu 3 - 12, yumcino Kotopelx coorBercTByeT umciny KII B cucreme
TeJIeMEXaHUKH, OJIOK mepenaun 13 W ympasisioniee pacupeaenuTensHoe yeTpoicTeo YPY 14.
[Ipouiecc nepenaun nHGOpMaUKu CBOAUTCS K cienyromniemy. Kontpoaupyemoie ycrpoiictea TM,
pacnonoxkenHele Ha KII, He mepemairoT B KaHal CBSA3M CUTHaJIBI 10 monydeHus ot OYT
cooTBeTcTByolero paspemenusa. C nepenarunka OYT depe3 nuHelHble amantepsl | U 2 B
KaHaJbl cBs3M a, 0 11t kaxkaoro KII mo ouepenu nepenaercs curnai, coaepkamuii B cede anpec
KII n nadopmanmro, koropyto Heodbxoaumo nepenarb 3tomy KII ot 61oka mepenaunm 13. Bee
KII nonmyyaroT yka3aHHBI CUTHaJI, HO BOCHPHUHHUMAET €r0 TOJIbKO KOHTPOIMPYEMOE YCTPOICTBO
TM, deil amgpec coluepKUTCS B JaHHOM curHaie. llepegaTynk BBI3BAHHOIO YCTPOMCTBA
MOJKIIIOYAETCS K KaHaly CBsI3W M HAYMHAET MepelaBaTh 3ampolleHHylo uH(opmarmio. Ecin
nepenaaya BeAETCA MO KaHally a, JIMHEHHbBINA aanTep BOCHPUHUMAET CUTHAJIbI, U OHU yepe3 YPY
14 nepenarotcs Ha BXxoJ OioKa npueMHUKa 3-12, cooTBeTcTBYIOLEro yerporcTsy TM nanHOTrO
KII. ITocne oxonwanus nukia oomeHa mHpopmarnuenr ¢ ogaum KIT YPY dopmupyer aapec
apyroro KII u coorBercTBeHHO moArotoBisier padoune nenu OYT s mepemauu M mnpuema
uHpopmaruu storo KII. ITockonbky YPY paboraer HenpepsiBHO, To Bce KII manHO#M crctembl
TEJIEMEXaHUKH TOO0YEPETHO W IIMKJIWYECKH OCYIIECTBISIOT oOMeH wuH(opmarumeit ¢ ITV.
HaubGonpiiee  nmpuMeHeHHE  IUKIMYECKHME  MHOTOOOBEKTHBIE  CHUCTEMbl  HAllId B
pacnpenenurenbHbix AekTpuueckux ceTsax [I0C m POC, a Takke B TOPOACKUX TEMJIOBBIX U
anektpudeckux cersax. CoBpemeHHbie OYT MHOrOOOBEKTHBIX cHUCTeM TM BBIOJHSIOTCSA C
WHTEIJICKTYyalbHBIMA JIMHEHHBIMU ajantepamMu U uHTepdelicomM BbIBOAa HHOpMAIKH Ha
aUcTieTdYepCckuid mHT (TMyHKT). VHTENIeKTyalbHBIM JUHEHHBIM aganTep COACPKUT B cebe
MHUKPOIPOIIECCOPHOE YCTPOICTBO, 00eceunBarolee nepeayy U npueM IMepBUYHBIX CUTHAJIOB,
IPOBEPKY JOCTOBEPHOCTH TMepedaud, oOpabOTKy CHTHAjJOB TMpU TMpUEME U Tepenady
00paboTaHHBIX CUTHAIOB B MUKpO-OBM. C mosiBieHHMEM MOMOOHBIX YCTPOMCTB TpaHb MEKIY
YCTPOMUCTBAMH TE€JIEMEXAHUKHU U BBIUUCIUTEIBHON TEXHUKH CTUPAETCA.

Cucrembl nepenaum aaHHbIX. [lo onpenenenuto MexayHapoaHOW KOHCYJIbTaTUBHOM
komuccuun mo tenedponnmu u tenerpapuun (MKKTT) «mepemaua nmaHHBIX - 3TO 001acTh
AJICKTPOCBSI3M, IIENBI0 KOTOPOH sBIAETCS Tiepedada wuHoOpMauu sl 00paboTKu  ee
BBIUMCIUTENFHBIMA MAaIllHHAMH WIH YK€ 00pa0oTaHHOW wuME». B COOTBETCTBHM C 3TUM
ompenenaeHueM HHGOPMAIIHIO, MTOCTyMarIyo oT 9BM wim nepenaBaemyro 1 9BM, npunsTo
HA3bIBaTh «JAaHHBIMU» B OTJIMYHME OT OoOJiee MIMPOKOTO TMOHSATHS JUCKPETHOW HH(MOpMaIuu.
Cuctemoii mepenaun ganabix (CII/]) Ha3piBaeTCs COBOKYITHOCTh TEXHHUYECKHX CPEJICTB,
npelHa3HaueHHas Ui Tepeladyd JaHHbIX OT Aaruyuka uHopmaruu (M) x momydarento
unpopmanuu (ITA). B 3aBucumoctu ot tumna JIW u 11 cucrtemsl nmepenaym JaHHBIX MTO3BOJISIOT
HOJYYHTD CIEAYIONINE HHPOPMALIMOHHbIE CBSA3U:
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a) aBTOMaTHYECKUI NepeaTuuK HH(POpMaIUK - aBTOMAaTHUECKUI pueMHUK nHpopmarmn. B
9TOM Cllydae INepeAada M IPUEM OCYIIECTBISIOTCS ¢ ucnonb3oBanueM lIK wim nmepeBuyHOro
KOHTPOJLIIEPA;

0) aBTomaTuveckuid nmepenaTunk (rmepemada ¢ [1K wiam mepBUYHOrO KOHTpOJIIEpA) - MAMSTh
OBM. B stoMm cnywyae mpuHMMaeMmas HWHGOpMalus aBTOMAaTH4YEeCKU BBOAUTCA B OBM s
00pabOTKH MIIM XpaHEHUS;

B) mamsaTh DBM (mepenatomiero o0beKTa) - aBTOMATHUYECKUI MPHEMHUK, (PUKCHPYIOLTHMA
nHpopmanuto Ha [TK nam mamsaTi nepBUYHOTO KOHTPOJLIEPA;

r) mamsate OBM (mepenaromero o0wekTa) - nmamsath OBM (mpuemHoro oo0nekra). B aTom
peXuMe OCYIIECTBIIACTCS aBTOMAaTHUECKU 0OMeH nH(popManuein Mmexxy IBM.

B 3aBucumoctn o1 ckopoctu mnepenaun uH(opmaruu CIIJ] mogpasnensiorcs Ha:
HU3KOCKOPOCTHBIE CO CKopocTsaMmH nepeaaun 10 200 boa; cpeaHecKOpOCTHBIE CO CKOPOCTAMH
nepenaun ot 200 o 10 Teic. Boz; BEICOKOCKOPOCTHBIE CO CKOPOCTSIMH Nepenauu Boime 10 Thic.
bon.

B aBTomatusupoBanHOi cucrteme ympaieHus (ACY) 3HEPreTMKHM NTPUMEHSIOTCS
HU3KOCKOPOCTHBIE U cpenHeckopocTHbie CII/I.

B ycnoBusax ACY sHeprocucreMaM MpUXOAUTCS UMETh 1eno He ¢ otaenbHbivu CII, a ¢
CEeThI0 Mepe/laul JAHHBIX, CBS3BIBAIOLIEH YCTAaHOBKM YHEPreTHUECKUX OOBEKTOB C ILIEHTPaMH,
obopynoBanHeiMH OBM. WHpopmanmsi, UHMPKyIHpyOmas B 3TOW CETH, pasfensercs Ha
ONEPATUBHYIO U IPOU3BOJCTBEHHO-CTATHCTUYECKYIO (IIPOM3BOACTBEHHO-XO3HCTBEHHYIO).
OOMeH omepaTuBHOW HMH(pOpPMAIMEN OCYILECTBIACTCS MEXAY OOBEKTaAMH SHEPrOCHUCTEMBI U
JUCTIETYEPCKUMHU CIyk0aMH B LIEIX 00ecreueHsi HOpMalbHOTO (PYHKIIMOHUPOBAHUS MpolLecca
BBIPAOOTKH U pacIpeesieHs JIEKTPUYECKON U TeIuIoBoi 3Heprun. OnepatuBHas nHpopManus
HOJpPa3/IeNIAeTCs] Ha W3BECTUTENBbHYIO M PACHOPSAMTENbHYI0. V3BecTurenbHas HH(pOpMaIus,
nojy4aeMasi IUCHETUEPCKUMHU CIIy)KOaMU ¢ 00BbEKTOB, BMECTE C ONEpPaTUBHON MH(pOpManuen o
COCTOSIHUM KOHTPOJIMPYEMBIX IIapaMETPOB M YCTPOMCTB CONEP’KUT 4acTh IPOU3BOJICTBEHHO-
CTaTU4eCKON HH(OpMaIK, HEOOXOAUMOM UId pacdeTra PeXHUMOB M MX TEKYIIeH KOPPEKIUH.
PacnopsinutensHast HHpOpMaLUs BKIIOYAET 3a/1aHus Ipa)uKOB U3MEHEHHsI OCHOBHBIX PEKUMOB
nokasaresei sHeproo0bekToB. K kaxxaoMy BUy HH(OpMAIMK B 3aBUCUMOCTH OT BaKHOCTH €€ B
Jienie ynpasieHusl paboTON PHEProCUCTEMBbl NPEAbABIAIOTCS pa3iIMYHble TPEOOBAaHUS B YaCTH
00BEMOB, CKOPOCTH TE€peauu, NEPUOAUIHOCTH Tepelaun 1 Ha/le)KHOCTH. B o0miem cinyyae uH-
(dopmanus sl ONEPATUBHOIO JAUCHETUEPCKOTO KOHTPOJISA TEKYLIEro pekuma padoThl 00beKTa
NepeJaeTcsl AMCKPETHO C KOPOTKUM LIUKJIOM noBTOpeHus (1 pa3 B cexyHay). [IponsBoactBeHHO-
TEeXHUYeCKas MH(OpMAaIMsl B 4aCTH JAaHHBIX, HE MEHSIOIIAACA B T€UEHUE CYTOK, mepenaercs 1
pa3 B cyrku. JlaHHBble 00 AKTUBHOW MOIIHOCTH U TpapuKu (AKTHUECKOTo TMOTPeOICHUS
MOILIHOCTH mepenatorcss 1 pa3 B dac. JlaHHble 00 M3MEHEHMAX B COCTaBE BKJIIOUYEHHOIO
000pyOBaHUS MEpearoTcsa cpa3y kK€ M0 BO3HMKHOBEHHH. OYEBHIIHO, YTO JUIS BBIIOJHEHUS
yKazaHHBIX (yHKIHA DBM NOMKHBI pacrojiaratb JOCTOBEPHON M OOMIBHON HH(pOpPMAIIHEH,
KOTOpasi Iepefaercs €l 1o KaHalaM TeJIeMEXaHWKM U CHCTeMe Iepefaud JaHHbIX. s
obecrieyeHHus 3TOM HHGOpPMALMKM K CETAM IepelJadyd JaHHBIX MPEIbSBISAIOTCS BBICOKHE
TpeOOBaHUS HAJIS)KHOCTU M JOCTOBEPHOCTH Iepeaadd HH(PpOpMaIuH.

IlepcnieKTUBHBIM HalpaBICHUEM PAa3BUTHUS BHEIIHUX U (BHYTPEHHUX) HUH(OPMALIMOHHBIX
CBSI3eH MCIIETYEPCKUX MYHKTOB SIBISIETCS BHEApPEHHE LHU(POBBIX MHOTOKAHAIBHBIX CUCTEM
CB3M JUId TIepelaud Bcex BUAOB uH(popMmanuu. Vcnonas3yembele B HacTosiee BpeMs
MHOTOKaHAJIbHBIE CHUCTEMBI CBS3U BBIIOJHEHBI 110 METOJIY YAaCTOTHOI'O pa3JelIEeHHs CUTHAJIOB
OTJIENbHBIX KaHAJIOB CBSI3H.

[Tpu 5TOM MeTo/Ie TOCTPOCHUS AJIS epeiau HHPOPMALIMU KaXI0T0 KaHala B TMHEHHOM
TPAKTE BBIJEINIAETCS CBOS M0JI0ca pabOYnX 4acToT.

B unpoBbIX cuctemax CBsI3U peaqr30BaH METOJ BPEMEHHOT'O pa3/IeieHUsl KaHaJIoB, IPU
KOTOpPOM sl mepenayd MHGOpMalMK Ka)J0ro KaHaja BBIAEISETCS CBOM MHTEpBal BPEMEHHU
(xaHanbpHBIM 1MKIT). Ha puc. a mokazaHa ympolleHHas CTPYKTYypHasi CXeéMa CHCTEMBI CBSI3U C
BPEMEHHBIM pa3jienicHrueM KaHaioB. Mudbopmarnus kanamoB 1, 2 m 3 mocTymaeT Ha BXO.
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nuHeiiHoro tpakta JIT uepes pacnpepenuTens nepefadyd KaHaJbHBIX LUKIOB Pl. Otor
pacnpenenurens paboTaeT CUHXPOHHO M CHH(A3HO C paclpeleUTeNeM NpHeMa KaHaJIbHBIX
nukioB P2, moaToMy B mpenenax nepesadyn Kakaoro KaHajdbHOIO IUKJIA MEXAY MepeaaTunkoM
Kaxoro kaHama 1, 2, 3 U nmpueMHMKOM WH(OpMAIMM COOTBETCTBYIOMEro kaHama 1°, 2°, 3°
oOpasyercs npsimast cBsi3b. Ha puc.0 maHa BpeMeHHas Auarpamma MpOXOKACHUs WH(pOpMauu
Tpex KaHanoB cBs3u 10 JIT B TpexkaHaIbHON CUCTEME C BPDEMEHHBIM Pa3/ICJICHUEM KaHAJIOB.
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[udposeie cucTemMsbl nepeaadn npeaycMaTpuBaroT nepenaady napopmanuu B JIT B Buae
UMITYJIbCHBIX TIOCIIeI0BaTeNbHOCTEN (M) MPH CKOPOCTH MEpeadn 3TUX UMITYJIbCOB OT 1,5 10
560 muH. umm./c. s mepegadyn MMITYJILCOB HAa TaKUX CKOPOCTSAX HEOOXOIWMBI CIICIIHATbHBIC
KaOenbHbIC JIMHUU CBSI3U. TaKUMU JIMHUSMH CBS3HM SBISIIOTCS KOAKCHAlbHblE KaOenu CBS3U
OOBIUHBIX U CHEIHATBHBIX KOHCTPYKIUII, CBETOBOIHbIE KaOEI! UM CBETOBO/IBI.

Jlnst sHepreTuku HauOojiee MEPCHEKTUBHBIM SIBIISETCS HCIOJIB30BAHUE CBETOBOIHBIX
Ka0enell, Ha3bIBaeMbIX CBETOBOJIOKOHHBIMU MJIM ONTOBOJIOKOHHBIMU KaOeIsIMH.

B KOHCTpYKTMBHOM  OTHOUICHHM  OINTOBOJIOKOHHBIM  Ka0Oelb  COCTOMT U3
CBETOIPOBOJIAIIETO AJIEMEHTa (ONTOBOJIOKOHHOW HHUTH, BBIITOJIHEHHOW M3 KBapIlEBOIO CTEKIA),
MSTKOTO TIOKPBITUS (MATKOM MOXYIIKHM), 00BOJIAKUBAIOLIETO ONTOBOJOKOHHYIO HUTH, 000JIOUKH
Kalens, cojaepKallell HECKOJIbKO CJIOEB CIELUUaJIbHBIX TOKPBITHH, 00ecreynBaoX
MEXaHUYECKYIO MPOYHOCTH KaOes.

[To onTOBOJIOKOHHOW HUTH TaKOTO Kalelsi XOPOLIO pacpoCTPaHsIETCS CBETOBAs BOJIHA C
qacroramu 10" - 10" k', KOTOpasi MpeAcTaBisieT co0oil MoToK (oTOHOB (Iy4 cBera). Jlms
nepegauu MHGOpPMAIMK OCYIIECTBIISIIOT BO3JCHCTBUE (MOAYISAINIO) HA MHTEHCUBHOCTH ATOTO
Jy4ya CBETa Ha MEpeAarolleM KOHIE CHCTEMBl , ONTOBOJIOKOHHOW CBS3M W TpeoOpa3oBaHUE
IPUHSTHIX UMITYJIBCOB CBETA B AJIEKTPUUYECKUE CUTHAJIBI HA IPUEMHOM KOHIIE ONTOBOJIOKOHHOMN
cuctembl cBa3u. Ha puc. 1.6 mpuBeneHa ympolieHHas CTPYKTypHas CXeéMa ITOH CHUCTEMBI.
WNudopmaninoHHbli curHal, npeoOpa3oBaHHBIA B UMITYJIbCHI TOCTOSSHHOTO TOKa C BBIXOJ1A DJIEK-
TPOHHOT'O MEPEAAIONIET0 YCTpoiicTBa 1, moctymaer Ha mpeoOpa3oBaTelipb nepeaadu 2, B KOTOpOM
UMITYJIBCBI IOCTOSTHHOTO TOKA IPE0Opa3yOTCsl B UMITYJIbCHI CBETOBOIO JIy4ya, KOTOPbIE MTPOXOISAT
[0 ONTOBOJOKOHHOMY Kabemio 3 Ha Bxoj mnpeoOpasoBarens npuema 4. IlpeoGpaszoBatens
npuemMa 4 TpPUHMMAET HMITYJIbChl CBETa W IMpEBpallaeT UX B HMMITYJIbCHI MOCTOSHHOIO TOKa,
aHaJIOTHYHBIE UMITYJIbCaM, BO3JCHCTBYIOIIMM Ha BX0J npeoOpaszoarens nepenaun 2. C BbIxonaa
0J10Ka 4 UMIYJBCHI MOCTYMAIOT Ha JIEKTPOHHOE MPUEMHOE YCTPOUCTBO 5, KOTOpoe hopMupyer
U3 HUX MH()OpPMAIUIO, IepeJaHHYIO IepelaTInKoM 1.

[lepcrieKTUBHOCTD HCMOJB30BAaHUSI ONTOBOJIOKOHHBIX LHU(POBBIX CHUCTEM CBS3U B
JHEpPreTuKe OoO0ycloBieHa OONbIIONH HWH(POPMAIMOHHONH EMKOCTBIO 3THX CHUCTEM, BBICOKOU
arnmapaTHOW HAJEKHOCTBIO, a TJIABHOE, a0COJIFOTHOW HEUYBCTBHUTEIBHOCTHIO ONTOBOJIOKOHHON
CHCTEMBI Iepenayd HHGOpPMauU K JI0OOOMY BHUAY 3JIEKTPOMAarHUTHBIX BIIMSHUH. Otn
CUCTEMbl  HaWIyT IIHPOKOE MPUMEHEHHE HE TOJBKO IMPH OpPraHu3aldy BHENIHUX CBS3ed
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JUCTIETYEPCKUX IMYHKTOB, HO U TNpPH OpraHu3anuu coOopa uH(POpManuu ¢ 0ObEKTOB CHIIOBBIX
MOJICTAHIIMI M 3JIEKTPOCTAHITUH C TIOCIEAYIOIINM BBOJAOM 3TOM MHMOpMaIuu B MecTHbie DBM.
YerpoiicTBa 00padoTky 1 0TOOpakeHUus1 HHpoOpManun

Best maboOpManmsa, mocTtymaromias Ha JIACIIETYEPCKUNM TYHKT, Kpome TeledhOoHHOM
UHpOPMALIUU, TPOXOAUT CIIOKHYIO 00pabOTKY B LIEJSX MpENCTaBlICHHUs AMCIETYepy B Gopme,
obecrieunBaroIieil OICTpOE YCBOEHHE 3TOM MH(POpPMAIMK B 3aJaHHOW IMOCIIeI0BATEILHOCTH. B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBUH YacTh MH(OPMAIIMH HEMEJICHHO BbIIACTCS TUCIIETYEpY,
a Ipyras nomMemaercs B namsaTe OBM u nepemaercs nucneTdyepy TOJIBKO MO €ro 3ampocy Wid
¢uKcupyercss B CBOJHBIX BeAOMOCTsX. B Hactosimee Bpemss DBM sBisioTcs 00s3aTeNbHBIM
3JIEMEHTOM TEXHUYECKHX CPEJCTB AUCIIETYEPCKOrO yIpaBiIeHHs], 00eCIIeYBAOLIIM:

— PETUCTpalyI0 MapaMEeTpOB SHEPrOCHUCTEMBbl B CYTOYHOW BEIOMOCTH C BBIJIEICHHEM
CIy4aeB OTKJIOHEHHUS OT HOpPMbI M (QHUKcalell BpeMEHU perucTpanuu s
MOCJIEIYIONIET0 aHAIN3a PeKUMa padoThI;

— COCTaBJI€HHE OTYETHOCTH M TOJArOTOBKY CTATUCTHUYECKHX NAHHBIX AJIsl JalbHEHIIEero
MPOTHO3UPOBAHUS PEKUMOB;

— 00paboTKy JaHHBIX U3MEPEHHUI U KOHTPOJIb 3aJaHHbBIX TIOKa3aTeael paboThl;

— CYMMHpPOBAHHME MOIIHOCTEN MEKCUCTEMHBIX IEPETOKOB, AIEKTPOCTAHLINN;

— YCpEIHEHHE IapaMeTpOB;

— MacmrabupoBaHueE U T. 1.

[Tpu nHanmuumm cooTBeTcTBYIOIEH HHPopMmanuu OBM Beimaer aucrnerdepy OTBET Ha
3allpoc O COCTOSTHUM M TEXHOJIOTMYECKUX TIOKa3aTelsx Hauboee BaXKHBIX OOBEKTOB
JHEpProcucTeMbl. B yclOBUSX HampsyKEHHBIX PEXHMMOB B 3HeprocucreMe OBM moxer aHa-
JU3UPOBATH CUTYAIIHIO, IO 3alpOCy AUCIIeTYepa BHIOMPATh U BhIJAaBaTh Haubojee IKOHOMUYHOE
U 000OCHOBAHHOE PELICHHE MO YIPABJICHUIO MPOIECCOB BHIPAOOTKU U PACHPEACICHHUS SHEPTHH,
NPUHUMATH ONTUMAIbHOE pPEIICHHE MPU JIMKBUAALMUA aBapUM B DJEKTPHUUECKHUX CETAX WU Ha
JIEKTPOCTAHLIUAX.

JIst ycnenrHoro BBITIOTHEHHWS! yKa3aHHBIX (yHkmuii DBM pomxHa OBITH CBSi3aHA C
00BEKTaMHU YIPABICHUS U KOHTPOJISI CHCTEMaMU Tepelayl COOTBETCTBYIOIIEH HH(DOPMAIIH.

O6menne mucrerdyepa ¢ OBM ocymecTBiseTcss uepe3 crHenuaibHble YCTPOWCTBA
oroOpakeHust mHpopMauuu - nucruied. Kpome sieKTpoHHOW TpyOKH, Ha HSKpaHe KOTOpPOU
OTOOpaXKarOTCsl 3alpoOIlCHHBIE JlaHHBIE, TUCIUIC uMeeT kiaaBuarypy. C IMOMOMIBIO 3TOU
KJIaBHATYPBI AUCIETUEP MOXKET He TOJBKO 3arpamuBarh oT OBM HyxHyI0 nH(pOpMaIHIo, HO U
BBOJIUTH B OBM andaButHO-11nppoByr0 HHOOPMAITUIO I MOCTAEAYIOMEeH 00paboTKM, KOMaHIbI
yIpaBJICHUS] YCTPOMCTBAMHU TEJIEMEXaHWKH, CHUMBOJAMU U H3MEPHUTEIbHBIMH TNpHOOpaMH
JTUCIIETYEPCKOTrOo IIUTA U T. [I.

[To ¢(yHKIMOHAIBEHBIM BO3MOXHOCTSIM TUCIUIEH JENATCS Ha CHMBOJIBHO-MECTHBIE WU
rpadguveckue.

CUMBONIBHO-MECTHBIE ~ JUCIUIEM  TOAPA3JCNAIOTCS Ha  andaBUTHO-UU(POBBIE U
nceBorpaduueckue.

DKpaH CHMBOJILHO-MECTHOTO JUCIUIES JJs pa3MEIICHUs CHMBOJIOB B PsJbl pa3OoMUT Ha
OTpe/ieiecHHOEe KOJUYECTBO S4E€eK - CHMBOJIOMEcT. Ha 3Tux Mecrax B3KpaHa MOXKET ObITh
pa3meltieH Jito0oi u3 cuMBoJIOB (OyKBa, IM(pa, 3HAK U T. 1.), 3JI0’KEHHBIX B amsaTH Onoka [13I
(mamsATh 3HAKOTEHEPATOpa) JUCILIC.

Jns  GopmupoBaHusT HM300paKEHHsT CHMBOJIa Ha OJKpaHE JUCIUIeS HCIIONb3YeTcs
TEJIEBU3MOHHO-PACTPOBBII METO/ Pa3BEPTKHU.

Ha puc. a nzobpaxxkeHsl aBa CUMBOJBHBIX MecTa (A u b), pacronoskeHHBIX Ha SKpaHe
OJIT nucnes psaom.
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DNEeKTPOHHBIN JTyd, poberast SKpaH IUCIUIes Toj Bo3neiicTBueM yria pa3septku JJIT,
pOYEepUNBACT CHUMBOJIOMECTa HEBUIMMBIMHU FOPU3OHTAIbHBIMY JUHUSAMU 1 - 7. HTepBan Bpe-
MEHH, COOTBETCTBYIOIIMHA JJIUTEIBHOCTH Mpolera 3JeKTPOHHOTO Jy4da IO CTPOKE JaHHOTO
CHUMBOJIOMECTA, pa30UT Ha YEThIPE PaBHBIX OTpe3ka. [ paHnyHbIe TOUKH 3TUX OTpe3koB (1 - 5 ans
nepBoro u 6 - 10 11 BTOPOTO CHMMBOJIOMECT) MOKa3aHbl Ha PHUC. a. TOYKH CHUMBOJIOMECTA,
COOTBETCTBYIOIIME IMEPECEUCHUIO CTPOK ¢ MoMeHTamu | - 10, co3maroT CBETOBYIO MaTpHILy
cumBosiomecta. Cucrema ynpaBlieHuUs AIeKTPOHHBIM 1ydoM DJIT BEIOTHEHA TaK, YTO CBEUYCHUE
9KpaHa BO3MOXKHO TOJIBKO B  VY3JIOBBIX TOYKax CBETOBOW MaTpUlbl. YIIpaBieHHE
MHTEHCUBHOCTBIO JIEKTPOHHOTO JIy4ya OCYILECTBIISCTCS UMITYJIbCHBIMU TOCIEI0BATEILHOCTIMH,
CHHXPOHH3UPOBAHHBIMH KaK C HOMEPOM CTPOKH, Tak U ¢ MoMeHTamu ¢ukcaruu (1 - 10). Otu
UMITYJIbCHBIE TIOCJIEIOBAaTEIbHOCTH TOKa3aHbl Ha puc. 0. Hammume wummynbca BBI3BIBAET
NOBBIIIEHUE MHTCHCUBHOCTH AJIEKTPOHHOTO JIyya, a CJEeIOBaTeIbHO, U CBEUCHHE TOH TOUKU
9KpaHa, e B 3TOT MOMEHT HaXOAUTCS AJIEKTPOHHBIN J1yd. PaccMoTpuM mporiecc popMupoBaHus
cumBolia Ha 3kpane DJIT ¢ MoMeHTa Havyaia ABMKCHHSI SJICKTPOHHOTO JTy4da TI0 CHUMBOJIOMECTY A
: 1. Ecau xomoBasg koMOMHaIUS HE COACPKUT UMITYJIBCOB, Ha CTpoke 1 (pHcC. a) HE MOSABUTCA HU
OJHOM CBETSIIECHCS TOUKH.

[Tpu npobere 37AEKTPOHHBIM JIYIOM TMOCIEAYIONINX IIIECTH CTPOK CUMBOJIOMeCT (2 - 7) Ha
skpane OJIT TOSABIAIOTCS CBETOBBIE TOYKHM, COOTBETCTBYIOLIME MOMEHTaM IOSBICHUS
UMITYJIBCOB B UMIYJBCHBIX cepusix 2 - 7. IIpu HuKINYEeCKOM MOBTOPEHHM PAacCMaTPUBAEMOIO
npoiiecca co ckopoctbhio 50 pa3 B cekyHay cBeTsiuuecss Touku Ha skpane DJIT (B mpepenax
paccMaTpuBaeMbIX CHUMBOJIOMECT) COJIBIOTCSI B HETIOBI)KHOE M300pakeHne 0ykB TM (puc. a).

[IceBnorpaduyeckne TUCIUIEH OTIMYAIOTCS OT aiuaBUTHO-IU(POBBIX YBEITHMUYCHHBIMH
pa3MepamMu CUMBOJIOMECT, UTO MO3BOJISIET MOJIy4aTh Ha SKpaHe 0oJiee CI0KHbIE CHMBOJIBI.

B rpaduyeckux aucruiesx Bech 3KpaH NpecTaBisieT co00i eqUHYI0 CBETOBYIO MaTpHILy,
¥ Ha 3TOM KpaHE MOXHO MOJIy4aTh H300paKeHHUE CIOKHBIX Tpadudeckux Guryp.

AndaButHO-1M(POBOH AUCIUIEH paccyuTaH Ha pabOTy B TpeX pekMMax: aBTOHOMHOM, B
pexume nepenaun uHopmarmu B OBM u B pexxume aABycTopoHHEH cBsizu ¢ OBM. Bribop
pekuMa paboThl OCYIIECTBISIETCS ONEpPaTopoM C TMoMolIblo KiaBuatypel Ki mucmmes. B
ABTOHOMHOM pe&XHUMe paboThl AuCIUIel oTkiovaeTcs oT OBM u uadopmanms ¢ Kt uepes 6110k
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BBOJIa-BbIBO/Ia MH(opManmu BBB moctynaer B koqoBoi (opMe B peructp onepaTHBHOIO 3a-
nomuHatomero ycrpoiictea O3Y. O3V coxpaHseT B HamsATH IMOJYyYEHHYIO HHPOPMAIHIO U
LHUKIN4ECKH (co ckopocThio 50 pa3 B ceKyHAy) NepeaaeT KoJbl IPUHATOMN MOCIEN0BATEIbHOCTU
CUMBOJIOB B OJoK 3HakoreHeparopa 31, koropseiii cBsizan ¢ Omokom II3I°, rme xpansTcs
MMITYJIbCHBIE MTOCJIEI0BATEIbHOCTH BCEX CUMBOJIOB, MPEAYCMOTPEHHBIX /ISl JAHHOTO JIUCILIES.

[MTonyauB ot O3Y «kon cumBosa, 3I° BeiOmpaer u3 II3I0 HYyXHYIO HMITYIHCHYIO
MOCJIEN0BATEIBbHOCTD U MIEPENACT €€ uepe3 Buaeoycuiauresib BY Ha ynpasisdroniyro cucteMy Y'Y
DJIT. B pesynbTaTe 3TOr0 Ha 3KpaHe AMCIUIes OyAeT MpeacTaBiieHa B BHE COOTBETCTBYIOIIMX
cUMBOJIOB (OyKB, M(p, 3HAKOB) Bcs MHPOPMALIUs, BBEIEHHASI OTIEPATOPOM.

[ToaroroBuB maccuB mHpopmaruu Ha dkpane DJIT, omeparop mepeBOaUT nuCIUICH B
pexxuMm nepenaun uHpopmanuu B OBM. B stom pexxume unnpopmarus, 3anoxenHas B O3V,
yepe3 bBB u Onox wunTepdeiica B mepemaercs B OBM B Buae mnapasielbHOTO WIH
NIOCJIEA0BATENBHOIO KOJA.

B pexxume nBycropoHHe# cBs3u uH(popMaius co ctopoHsl O9BM mocrymnaer uepe3 BU,
BBB u O3Y Ha skpane DJIT, ecnu xe uHPOpMAIUIO MepeaaeT oneparop, To ona ¢ Ki uepes
bBB u BbU nocrynaer Ha Bxogq 9BM u ognoBpemenHo ot bU udepe3s BBB u O3V - Ha skpan
OJIT.

CunxponHasi paboTa BCeX JJIEMEHTOB CTPYKTYPHOW CXEMbI oOecnedmBaeTcs paboToit
6noka ynpasienusi bY.

Jlucmielt OTHOCUTCS K TpyIIe UHIMBUIYaIbHBIX CPEACTB O0TOOpaskeHUs MH(GOpMaLUU U
MO3TOMY YCTaHABIUBAETCS HA TUCTIETUEPCKOM IMYJIBTE - pabodeM MecTe AUCIeT4Yepa.

JlucrieTyepckuid TyJIbT BBIMOJHSAETCS W3 JEpeBa Ha METANIMYeckoM Kapkace. [lynbT
BKIIIOUAET B ceOsl MaHeNb ¢ KOMaHIHO-KBUTHUPYIOIIUMHU KIIOYaMH, MaHEIh C YKa3bIBAIOIIUMU
npubopamu TU, anmapatypy tenedoHHON cBsi3u, pabodwe MecTa I TUCIETYEpOB (OAHO- U
JIBYXMECTHBIE MYJIbTHI).

[lanenu c¢ ykaspIBalOIMMM MPUOOpPAMU TEJIEU3MEPEHUsl PACIONaraloT BEPTUKAIBLHO B
3amHel yactu myibTa. [Ipubopsl pasMemaroTcs B ABa WK TPU Psiia C TAKUM PaCUYeTOM, YTOOBI
HE MelllaTh AUcIeTyepy 0003peBaTh HUXKHIOIO YacTh IIKUTA. B HIDKHEN 4acTH MyJibTa CO CTOPOHBI
paboYrx MECT UMEIOTCS SIIIUKH JUISI XPAHEHHUS OTIEPATUBHBIX MaTEPUATIOB.

@®opmbl U pa3Mephl JUCHETUYEPCKUX LIUTOB U MYJIHTOB M MX B3aHMMHOE PACIOJIOKEHUE
BBIOUPAIOTCS] TAKUMU, YTOOBI UIMETh MaKCUMaIbHBIE Y00CTBA IS ACKYPHOTO TIEpCOHAIA.

Ha xpynHBIX AMcleTYEpCKUX MYHKTaX KPOME OCHOBHOTO JUCIETUYEPCKOrO IyNbTa
MMEIOTCS HECKOJIbKO BCIIOMOTATENbHBIX OMNEpPAaTUBHBIX MyiabTOB. Ha Takux MmyHKTax
IpelyCMaTPUBAIOTCS TOMEILLEHHUS U JIJIs1 BBIYUCIUTEIHHOTO EHTPA.

[lepen nucneTyepcKUM IMYJIBTOM pACIONAralOTCs AMCHETUYEPCKUM IIUT, HA KOTOPOM
n300pakeHa CXema OJHEepPrompeAnpusiTusi, T. €. CXeMa DJJIEKTPUUECKUX COeAMHEHUMN
AIIEKTPOCTAHIIUMN, MMOACTAHIIUN, OTACTBHBIX 00bEeKTOB. Kak mpaBuio, Ha IIUT BBIHOCAT TOJIBKO
00BEKThI, HAXOSIIMECS B YIPABJIECHUU M BEICHUM JAHHOTO JAMCIIETYEpCKOro myHkra. MHorna
Opu TMOCTPOCHHH MHEMOHHYECKOHW CXEeMbl IIMTAa Ha HEW COXPaHSIOT reorpapuieckoe
pacmosoKeHue 3HeprooOHEKTOB.

HcTtuHHOE COCTOSIHME CXEMBl SHEPTronpeanpusTis (GUKCHPYETCsS Ha MUTE W3MEHEHHEM
MOJIOKEHUH CHMBOJIOB KOMMYTAIlMOHHOHM ammapaTyphl (BBIKJIIOYATENICH W pa3beAUMHHUTENICH) U
M3MEHEHHEM TI0Ka3aHui U(PPOBLIX TPUOOPOB, BCTPOCHHBIX B MHEMOCXEMY IIUTA.

[lonoxeHnne  BBIKIIOYATENIEW  CUTHANM3UpPYETCA  aBTOMarnuecku.  Ilomoxenue
pazbeAMHHUTENCH U PEMOHTHBIX 33BMKEK 0TOOpakaeTcsl Ha IIUTE CIIeIUATbHBIMU YKA3aTeISIMH,
yIpaBIsieMbIMU BPYUYHYIO WJIM JUCTAHIIMOHHO.

[TonoxkeHre KOMMYTAllMOHHOW ammapaTypbl Ha IIUTE OTOOpa)kaeTcs CBETOBBIMU
CUTHaJIaMH JIMOO0 MUMHUYECKMMH. B 3aBUCHMOCTH OT 3TOr0 IIUTHI HA3bIBAIOT CBETOBBIMHU HIIU
MUMHUYECKUMHU.

Ha wMumMupyeckux MmuMTax HCTUHHOE TMIOJOXKEHHE KOMMYTAIIOHHOHM ammapaTypsl
OTPAXKAETCS TOJIOKEHUEM MEXAHWYECKUX WM DBJIEKTPOMEXaHUYECKUX CHMBOJIOB (KIIIOUEH,
¢naxkoB). [Ipy BOSHMKHOBEHHH HECOOTBETCTBHUS MEXIY IOJOKEHHEM CHMBOJA Ha IIUTE U
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MIOJIO)KEHUEM CaMOro KOHTPOJIMPYEMOIO amnmnapara HauMHA€T MWraThb CHUTHAjJbHAs JIaMIIa,
BCTpOEHHAsi B cUMBOJ. [locne nepeBosa cuMBOJIa B COOTBETCTBUE C JACHCTBUTEIBHBIM MOJIOXKE-
HUEM aIlfapaTta NOCTYNUBIIUM CUTHAJ KBUTHUPYETCS U JIamIla racHeT.

B cBeTOBBIX HMTaxX MOJOKEHHE KOMMYTALMOHHOM amnmapaTypbl CUTHAIU3UPYETCS MPHU
MOMOIIH ABYX IEKTPUYECKHUX JIaMIl, KOTOPbIE B 3aBUCUMOCTH OT IOJIOKEHHUS aniapaTa MEHSIOT
IBET OCBEUICHHUS CHMBOJa (KaK MpaBUJIO, «BKJIIOYEHO» - KPACHBIM LIBET, «BBIKIIOYEHO) -
3€JICHBIN).

HIuThl BBIMONHAIOTCS U3 MaHEeNeH, YUCI0 KOTOPHIX BBHIOMpAETCS B KaXKIOM KOHKPETHOM
ciyuae. Kaxnas manens Habupaercs U3 KBaaparoB (Mo3auku) pazmepom 40 x 40 mm. Taxoi
HaOOp moJisi MaHedu OOecCreuyrMBaeT BO3MOXKHOCTh BUJOW3MEHEHHS MHEMOCXEMBI IIUTa MpU
pacIIMpEHUH SJHEPTOCUCTEMBI.

Jluaun snexTpomepenaud M300pakalOTCsl Ha I[IUTE B BUJAE TOPU3OHTAIBHBIX H
BEPTUKAJIBHBIX M0JOC, UMEIOUIMX B 3aBUCHMOCTH OT HAIpsDKEHUS pa3Hyro OKpackKy. CUMBOI
BBIKJTIOYATENS M300paXkaeTcsl B BUAE MPSIMOYTOJIbHUKA, BHYTPH KOTOPOTO pa3MeEIIeHbl JIaMIIbL,
CHUTHAJIM3UPYIOLIME €ro IMoJyiokeHue. ['eHepaTopsl 0003HAa4YaOTCs B BHUJAE OKPYKHOCTH, B
cepeauHe KOTOPO OMEIIaeTcsi HOMEp FreHepaTopa WM WHINKATOpP, YKa3bIBAIOIIUN ero pabouee
WM Hepabodee COCTOsSTHUE.

JIng  ngydmero  B3aMMONOHMMAHUs — JAMCIETYepa M JEKYPHOrO  IE€pCOHaa
KOHTPOJIMPYEMbIX OOBEKTOB OOJBIIOE 3HAYCHHE HWMEET €IUHOO0Opa3ne B HAMMEHOBAaHUU
0o0opy/0BaHus, TaK KaK HEMOHMMAaHUE IMPH Tepeadye paclopsHKEHUsST MOXKET MPUBECTH K OLIH-
604HbIM omepauusaM. Kaxnaomy smeMeHTy 000pYZAOBaHUS WIM YYacTKy CXEMbl MPHUCBAaUBAaeTCs
ONpEIETICHHBII HOMEP WM Ha3BaHUE, KOTOPOE MPOCTABISAETCS HA BCEX ONEPATUBHBIX CXEMax, HA
camMoM 000pYZOBaHUH U HA MHEMOCXEME IUCIETYEPCKOTO IIUTA.

st MapKUpOBKHM TNPUMEHSIOT IM(pPOBOH, TeppuUTOpUATbHO-TeOrpaduiecKuii  niu
cMemaHHblii  cnoco0. Ilpu  1mmdpoBoit  MapkupoBke 000OpYIOBAHHIO  TPUCBAMBAETCS
OTIPENICTICHHBIN  MOPSAAKOBBI  HOMep. Ilpm  TeppuTopmanbHO-reorpaduueckoM Ccrocode
MapKUPOBKH Ka)KJIbIH armapar WiM JUHUS TO0Jy4aloT ONpeAeIeHHOE Ha3BaHUE.

Jlyist 60IBIICH HATTIATHOCTH MHEMOCXEMa UMEET Pa3IMdHyIo paciBeTky. Hanbomee gacto
IpUMEHsIeMbIe 1IBETa - KPACHBIN, JKENThIH, 3eneHbiil. L{BeTa ams cxembl 00buHO Hesipkue. Cam
IIUT OKPALIMBAETCA B TEMHO-3€JICHBIM WJIM TEMHO-CEPBIA IIBET MAaTOBOIO TOHA, TaK KaK TaKWe
[[BETa HE YTOMJIAIOT 3pEHME JucneTdepa. Pazmepbl mMTa 3aBUCAT OT CJIOKHOCTH CXEMBI
SHEProcucTeMsl. BeicoTa ero onpenenseTcss BBICOTOW MOMENIEHUsI JUCIIETYEPCKOro MyHKTa, HO
He npesblmaeT 4 M. J[IMHHBIE DIUTHI paclosiaratoT MO AYre OKPYKHOCTH WM 3juunca. Ilpu
9TOM CTPEMSITCS, YTOOBI yroa 3pEeHHs B TOPU3OHTAILHOM TUIOCKOCTH HE MPEBBIMIAT 120°.
PaccTosiHue Mexly IIMTOM U AUCIIETYEPCKUM MYJIBTOM OOBIYHO HE IPEBbIIIAeT 3-4M.

B nocnennee BpeMs aAMcreTdepcKHE IIUTHI  CTaJlld  OCHAIIATh  HU(PPOBBIMU
U3MEPUTENBHBIMUA TPUOOpPaMU U DJIEMEHTAMH CHUCTEM OTOOPAXKEHHS TeleU3MEpUTEIIbHON
unpopmaruu (COTH). udbpossie mpruOOPHI MOAKIIOYAIOTCS TUO0 K HHIUBUIYAITBHBIM YCTPOM-
CTBaM TeJEMEXaHUKH, Ju00 K 1MdpoBbIM Bbixogam DOBM. B psge cinydyaeB moakitoueHue
npuoopoB k DBM ocymiecTBiseTcs yepe3 TpynnoBbIe YCTPOMCTBA-COMPSIKEHUS.

B cocra COTU Bxomsar ycrpoiictBo ynpasienus cucremoir (YYC) u yepHo-Oembie
TEJICBU3UOHHBIC TTPUEMHUKH, KOJTMYECTBO KOTOPHIX MOXKET ObITh jJoBeneHo A0 40 - 50 mr. OtH
IPUEMHHUKH DPACIIOIAralOTCsl Ha IMaHEISIX AUCIETYEPCKOTO LIUTa B TOYKAX MHEMOCXEMBI, TIe
HEOOXOAMMO HMETh KOHTPOJIb peXKHUMa »dHeprocHaOkeHus. MHbopmanmss Ha dSKpaHax
TEJICIPUEMHHUKOB BBIJAeTCA B aj(paBUTHO-UU(POBOM (GopMe NMpH HMCIONB30BAaHUH HEKOTOPBIX
CUMBOJIBHBIX 3HAKOB (CTPENOK, YKa3bIBAIOIIMX HAMpaBieHUE Iepeladyd 3HEePruu, U T. I.).
Wndpopmanms Ha Kaxaplii npueMHHK mnoctymaer u3 OBM uepes YVYC. TenenpueMHHKH
HCTIONIB3YIOTCA JABYX THUIIOB: Majible TelenpueMHUKH ¢ 3KpaHoM 20 - 30 ¢cM U TenenpueMHUKH
OosbIOro pa3mepa ¢ 3kpaHamu 59 - 61 cM. Manble TeraesKpaHbl pacCUUTaHbI Ha 0TOOpaKeHHE
JIBYX CTPOK IO MATHh CHMBOJOB B Kaxkaoil. Ha skpane OonbIIOr0 TelenpueMHUKAa MOXKHO
NOJYYUTh CEMb CTPOK HMH(OpPMAamUMM 1O CEeMb CHMBOJIOB B KaXIOW cTpoke. Maibie
TEJETPUEMHUKN HCIOJB3YIOTCS Il OTOOpaKeHHS CYMMAapHBIX WM HWHAMBUAYaJIbHBIX
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MEPETOKOB MOIIHOCTH MO JHUHUSAM 3JeKTponepenayu. Eciam KOHTpOJIMpYeTCsi HE TOJBKO
3Ha4YeHHE, HO U HaIpaBJieHUE TIEPEeTOKa MOIIIHOCTH, TO MepBasi CTPOKA SKpaHa UCIOJIb3YyeTCs IS
OTOOpaXeHHsSI CHMBOJIA CTPENKH, YKa3bIBAaIOIIEH HampaBlieHHWE Teperoka. Eciam HeoOXoammo
KOHTPOJIMPOBATh U aKTUBHYIO, U PEAKTUBHYIO MOIIIHOCTH, TO UX 3HAYEHUS YKA3bIBAIOTCS B ABYX
CTPOYKAX IKpaHa.

bonemmme rtenempuemuukn  COTU  ucmonw3ylorcs B ciiydae  HEOOXOIUMOCTH
oTtoOpakeHHst 00JbIIMX 00bEeMOB HH(pOpMAIK. BBI30B 3T0# MHPOpPMALIUK OCYIIECTBISIETCS 110
3ampocy aucrnerdepa. B ee cocTaB MOTyT BXOJIWTH IMOKa3aTeld TEKYIIUX 3HAuYeHUM OayaHca
DIIGKTPOCHAOKEHMS, TEKyIIUe U IUIAHOBBIE 3HAYEHUS YIEIbHBIX PACXOJOB TOILIMBA,
PEKOMEHJALUKA MO ONTHUMH3AIUU PEXUMOB U T. J. ABTOMaTHYECKH Ha OSKpaHbl STUX
TEJETPUEMHUKOB MOTYT BBIBOJUTHLCS COOOIIEHUS 00 aBapusix u Apyras umHpopmanus. Kpome
JUCIIETUYEPCKOr0 IIUTa K TPYIIEe YCTPOHCTB OTOOpaKeHHS KOJUIEKTUBHOTO IOJb30BaHUS OT-
HOCSITCS HUH(OPMAIIMOHHBIEC TA0JI0, BHIITOJIHEHHBIC Ha TUCKPETHBIX CBETOBBIX MM MEXaHUYECKUX
aJeMeHTaxX, ympasiasieMbix oT DOBM. Ha mapopmanronHoe Tabi0 aBTOMAaTUYECKH BBIBOJIUTCS
uH(pOpMaIlMs O TEPEKITIOYCHUSX B DSJICKTPUUECKOH CeTH, HApYIICHHSIX pPEXKUMOB U T. .
Nudopmarnmonnoe Tabio MOXKET OBITh HCIOIB30BAHO M Il OTOOpakeHUs: WHGOpPMAIIHH,
3a/IaHHOM TUCTIETYEPOM U XpaHsiuencs B mamsitu OBM.

Curaajabl KaKk MaTepuajibHble HOCHTEJIN I/IH(I)O])MaHI/II/I. HH(I)O])M&I[I/IOHHLIC IIOTOKMH.
KauecTBo nepenauyn HH(GOPMAIMH 110 AMCKPETHLIM KaHAJIAM CBA3H.

[Tepenocunku nHbopMaru. KBaHTOBaHHE COOOIEHUHN, CIICKTPHI CUTHAIOB, MOTYJISINS
UH(POPMALIMOHHBIX TapaMeTpPOB HECYIIUX IPOIECCOB, MPEUMYILECTBA KOIO-UMITYJIbCHON
monynauud. CrnocoObl mepenayn U JTOCTOBEPHOCTh OINEPATUBHO-AUCIIETYEPCKON HHpOpMaLnu.
JIuHMM ¥ KaHaNbBl CBSI3W B DHHEpProcucreMax, HH(OPMAIMOHHBIE CETH. XapaKTePUCTHKH
MH(OPMALIMOHHBIX TOTOKOB M CHOCOOOB MX Nepenaud. AHaiau3 mepenadd MHPOPMAIMOHHBIX
IIOTOKOB B TeJIEMEXaHMYECKUX cHcTeMax. MckakeHus JABONYHBIX CHUI'HAJIOB. I[OCTOBCpHOCTB
nepenaun uH@opmanuu. Mcnpasnsionas cnocoOHOCTh MPUEMHUKOB TUCKPETHBIX CHTHAJIOB.
HOMCXO3aH_II/ITHI>I€ KOIbI, MCIIOJIb3YECMbIC B TCICMCXAHUUCCKHUX CUCTCMaAx. HpI/IMeHeHI/Ie
KOPPEKTUPYIOIIUX KOJAOB, IUKIMUYECKUX CHUCTEM Iepeaadyd MHGOopMaluu U CUCTeM ¢ 0OpaTHOM
CBS3bIO IJIA MMOBBIICHUSA JOCTOBCPHOCTH TeJIeMEeXaHUYECKONI nepcaavu.

OCHOBBI TEOPUU TEPEJIAYU UHO®OPMAIINU

[lepenaua uHpOpMAMK C TMOMOIIBIO AICKTPUUYCCKUX (HMHGOPMAIIMOHHBIX) CHUTHAJIOB
SBIISICTCS. CAMOCTOSATEIBHOM 00J1aCThi0 TeXHUKU. Teopus nepenayn nHGOpMAIMK yCTaHABINBACT
OTIpeNieIeHHbIe 3aKOHOMEPHOCTH, TMOHSITHS W METOJbI, C MOMOIIBI0 KOTOPBIX ONPEACISFOTCS
KaUCCTBCHHBIC U TCXHUYCCKHUC ITOKA3aTCJIN CUCTEM ICpCAavdun I/IHq)OpMaI_II/II/I. PaCCManI/IBaeMBIe
HIDKE OCHOBBI TEOPUH Tepefadyd WHPOPMAIMK BKIIOYAIOT B ce0s BOMPOCHI, HETTOCPEICTBEHHO
CBSI3aHHBIC C HAJAJKOW M AKCIUTyaTallMeld CUCTEM Iepenauyd MHPOpPMAaLUH, HCIIOIb3YEMbIX IS
HYXJI SHEPreTUKA B HACTOSIIEE BPEMs W B TEPCHEKTHBE NMaibHEHIIero pasputus. K aTum
BOIIPOCaM OTHOCATCA IMOHATHA O BUAAX W IMapaMeTpax I/IHq)OpMaI_[I/IOHHBIX CUTHAJIOB, IMponeccax
npeoOpa3oBaHusl ITHX CHUTHAJIOB, MPUHIIMIIAX TTOCTPOCHUSI CUCTEM IEpeadd Pa3InYHOTO THIIA
uH(GOPMAIMOHHBIX ~ cUTHAIOB. [locienHee jAecATUNETHE Pa3BUTHS CHUCTEM  Iepefadud
UHPOPMALIUK  XapaKTEpU3yeTCs I[IUPOKUM BHEAPEHHEM JUCKPETHBIX CHUCTEM Iepenadu
uHpOpMaLIMU, B KOTOPBIX HOCHTEJIEM WH(GOpPMAIMU SIBISAETCS IUCKPETHBIM CHUTHAN (ITOCHUIKA,
UMIyNbc). B mepByro odepenb 3TH CHUCTEMbl OBUIM  HCIIOJNB30BAHBI ISl TEpelavn
TeJIeMEXaHU4eCKoi MH(opMau U nepegadn AaHHBIX. B Omrokaiimem OynymieMm 3TH CHCTEMBI
MOJTHOCTBIO  3aMEHSAT TPAIWIIMOHHBIC CHCTEMBI Iepelayd WHPOPMANUU C YaCTOTHBIM
pasaeneHreM KaHaoB. MCXons W3 3TOrO, MPH PACCMOTPEHUU BOMPOCOB TEOPUHU MEperadu
uHpopManuu ocode BHUIMaHUE YICICHO TUCKPETHBIM CHCTEMaM Iepenadn HHPOpMaIuu.

Ilepen paccMoTpeHHEM KOHKPETHBIX BOIPOCOB OCHOB TEOPHUH Iepenauyd HWHGOpMaIuu
HEOOXO/IMMO OCTaHOBHTHCS Ha HEKOTOPBIX OOMIMX MOHSTHUSAX, KOTOPbIE OyIyT UCIIONB30BaHbI B
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mponecce 3Toro paCcCMOTPCHUA. K >TuM moHsSTHAM OTHOCSATCS YPOBHU mEepcaavuu, YCUICHUC U
3aTyXxaHHE YETHIPEXITONIOCHUKA, IUarpaMMa ypOBHEW, OCTaTOYHOE 3aTyXaHHe, YacTOTHBIC U
AMIUIMUTYAHBIC XapaKTCPUCTUKHU CUCTCMBI CBA3U U OTACIBbHBIX €€ 3JICMCHTOB.

DnekTpudeckas Ienb, NMpeJIHa3HaYeHHas Uil Tepenadyd WHGOPMAIMOHHOTO CHUTHAIIA,
MMpEaACTaBJIACT CO60ﬁ COBOKYITHOCTb NOCJICAOBATCIBHO BKIIFOYCHHBIX IMACCUBHBIX W AKTUBHBIX
YETBIPEXIIOIFOCHUKOB (pHC. ).
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OCHOBHBIM MapaMeTpPOM TAaCCUBHOIO YETHIPEXMOJIIOCHUKA SIBISETCS 3aTyXaHHe,
AKTUBHOI'O YETHIPEXIMOJIIOCHUKA - YCHJIEHUE. YCUJIIEHUE - 3TO SIBICHHE, KOTJa MOLIHOCTh WU
HaIpsDKEHUE CHUTHAJIa Ha BBIXOJE YETHIPEXIOJIIOCHHKA OOJIbIIE MOIIHOCTH WM HalpsDKEHUS
CUTHAJIa Ha BXOJIE 3TOT0 YETBIPEXIIOIIOCHUKA; 3aTyXaHUE - 3TO SIBIEHUE, KOTJ1a MOLUIHOCTH WIN
HaANpsDKEHUE HA BBIXOJE YETHIPEXIOMIOCHUKA MEHBIIIE MOIIHOCTU WJIM HAaNpPSOKEHUS CUTHala Ha
BXOJIE YETHIpeXMomocHuKa. [IpoxokaeHune curHaia 1o 1enw (puc. a) MOXKeT OBITh
0XapaKTepU30BaHO JUArpaMMON HampsiKeHUs (MOIIHOCTH) CHTHaja B menu (puc. 0), KkoTopas
NIOKA3bIBACT 3HAYEHUE HANpSIKEHUS CHUTHAla B KaKIOW M3 KOHTPOJIBHBIX Touek (7 - 5)
paccmaTpuBaemMoil anekTpuueckod 1enu. llonb3ysick auarpaMmoil HanpssKeHUs, MOXKHO
onpenenuth KodpPuuueHTs ycuieHus ki, k3 aKkTHBHBIX YETHIPEXIOJIOCHUKOB S| U Sy WU
koa(urmenTsl 3aTyxanus kj, ks, TaCCUBHBIX YETHIPEXITOJFOCHUKOB a] U Q!

U U U U,
kR, = Uz; k, = U2 : ksz_UL; k, = 7
1 3 3 5

B Texnuke mepemaun wuHpOpMANMU IS OLEHKH SJCKTPUYECKOTO CUTHAjJa KpOMeE
MOHITUN HANIPSKEHUS U MOUTHOCTH IIMPOKO HCIOJIB3YETCs MOHATHE 00 YPOBHSX MEpeladH.

YpoBHEM Tepeayu 3IEKTPUUECKOIO0 CUTHala B HEKOTOPOUM TOUYKE AIEKTPUUYECKON LIETH
Ha3bIBaeTCs Jjorapudmuueckas mepa oTHoIIeHUs MouiHocTu Px mnu Hampspkenus Ux 3Toro
cUrHaia K MoutHoctu Py mnm Hanpspkenuto Uy, BBIOpaHHOMY JUIS CPaBHEHHUSL.

VYpoBHU nepeaaun CYUTAIOTCS aOCOIIOTHBIMU, €CJTM OHU CPABHUBAIOTCS C a0COTIOTHBIMU
HYJIEBBIMH YPOBHSIMH, U MOTYT OBITb OTHOCHUTEJIBHBIMH, €CIH CpPaBHEHHUE MPOBOIHUTCSA IO
OTHONICHUIO K YPOBHSM B HEKOTOPOI TOUKE IIeTH, TPUHSTOMN 32 OCHOBY CpPaBHEHHUS.

3a HyJeBOH a0COIIOTHBIN YPOBEHb IO MOLIHOCTH HPUHATa MOITHOCTH P, = 1 MBT. 3a
HYJICBOW a0COJIFOTHBIM YPOBEHBb 1O HampsbKeHHIo mpuHsATo Hampspkerwe Uy, = 0,775 B, 1. e.
HanpspkeHue Ha Harpyske 600 OM, cooTBeTcTBYOLEE MOIIHOCTH 1 MBT, BbIAENsAEMON Ha 3TOM
COTNPOTUBIICHUHU.
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VYpoBHM niepesauu U3MEPSIOTCS B CIEUUATBHBIX SIUHHUIAX - Jerurbenax, 0003HayaeMbIX
1b ¢ XapakTepu3yOIM HHIEKCOM.
AOCOIOTHBIN YpOBEHb MO0 MOIITHOCTH, b, onpeaensercs no ¢popmyie

Pu = IOIng’

0a

rae Px - B MIuInBaTTAax.
AOGCOIIOTHBIN YpOBEHB 0 HANPsHKEHUIO, NBH, onpenenseTcs no ¢popmyie

U
—90le Y —90lel]. 29
p. = 20lg T gU,+2,2,

rae Ux - B BOJIbTax.
CooTHolIeHre a0COMIOTHBIX YPOBHEHN MO HAMPSHKEHUIO U 110 MOIIHOCTH, U3MEPEHHBIX Ha
Harpyske, Z OnpeaeseTcsl BRIPaKEHUEM:

U 2600 600
= 101g 2280 _ 9019 e 10y = p,+ 10lg ——
pu=10lg == =g+ g2 = p, 4 10lg =

Takum 00pa3om, aOCOJIOTHBIC YPOBHM IO MOIIHOCTH W IO HANPSDKCHHUIO HA Harpyske
600 OM paBHBI MEXIY COOOM.

OTHOCHUTENBHBIN YPOBEHB IO MOIIHOCTH, 150,

pou -

rae Py - 3HaueHne MOITHOCTH CUTHAJIA B TOUYKE IIEMH, IPUHITON 11 CpaBHEHUsI, MBT.
OTHOCHUTENBHBIA YPOBEHD 1O HaHpH)KeHI/IIO ,Z[BOH ompezaensercs no hopmyie

Pou= QOIg
U,

rae Uy - HanpsKeHKe CUrHaia B TOUKE LU, TPUHATOM 3a OCHOBY, B.

Ecnu Harpy3ku B TOUKE MU3MEPEHUS OTHOCUTEIBHBIX YPOBHEW U B TOYKE, IIPUHATOU IS
CpaBHEHUS, OJUHAKOBHI, TO YPOBHU Poym U Poy MIMEIOT OIMHAKOBBIE 3HAYCHHS.

Ecnmu w3BecTHBl 3HaueHUs abcomotHOro Py m oTHOcutensHOTO POy ypOBHEH 1O
MOIIIHOCTH B JAHHOW TOYKE IIeMH, TO 3HAYE€HHE AaOCOTIOTHOTO YPOBHS IO MOIIHOCTH,
OTHECEHHOTO K TOYKE C HYJIEBBIM OTHOCUTEIBHBIM YPOBHEM (TOUYKE, MPUHATOMN 3a CpaBHEHUE),
ONpEAENSAeTCA BRIPAKECHUEM

Pm.o=Pu—Poum.

3a TOYKY CpaBHEHMs YpOBHEH (TOUKY C HYJEBHIM OTHOCHUTEJIBHBIM YPOBHEM) OOBIYHO
IPUHUMAIOT HayaJlo UCCIEAYEMON AIEKTPUUECKOM LIETIN.

B ta67. mpuBenensl 0003HaUYCHMs YPOBHEH TIepeiauu, UCIOJIb3yeMble B OTEUECTBEHHON 1
3apyOeKHOW TEXHUYECKOH JuTeparype.

Jlorapudmuuecknue eqUHUIBI — ASUUOENbl — UCTIONB3YIOTCS TAKXKE JIJISl OLIEHKH YCUJICHHUSI
U 3aTyXaHUs YEThIPEXIIOIIOCHUKOB, a TAKXKE JIJISl OLIEHKHU CTENEHU BIUSIHUS TOMEXHM HA CUTHAN B
3aJaHHOU TOYKE IIEIN.

Ecnu Ha BXOA ycunurtens C BXOOHBIM CONPOTHUBJIEHUEM Z; BO3AEHCTBYET CHUTHAJ,
UMeIoIMi ypoBHU miepenaun Pyp, Py, a Ha BbeIXOJE ycwiuTenss Ha Harpyske Z; YpOBHH
nepeaayn UMeroT 3HaueHus Py, Py, To yeunenue ycunurens, ab, onpenensiercs no popmynam

B HekoTOphIX ciydasx JUisi OLEHKHM KadecTBa YCWIMTENS HCIOJIb3YETCS MapaMeTp
pabouero ycuiieHus
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Sy=pPuna—Pul;
Z

. 1
Su=Pluw—Pm = SH—l— 101% 7.
o
P
s, = 10ig =2,
P Pl
rie Py - momHOCTh, KOTOpYyI0 oTmanm Obl uctouHuk curHana ¢ DJIC E u BHyTpeHHUM

CONPOTUBIIEHWEM 7| Ha COTJACOBAaHHYIO Harpysky; P, - MolHOCTb, OTAaBaeMas TeM ke
TE€HEpAaTOPOM Harpyske Z, 4epe3 paccMaTpUBacMblil yCUITUTENb.
B o01em ciiydae 3aTyxaHue 4eThIPEXTIOMIOCHUKA ONPEeINIeTCsl BRIpaKeHHEM

a = 10lg Do

P2

riae Pyo - MOIHOCTb, BEIOpaHHAs B Ka4ecTBE 0a3bl CPAaBHEHUS;
P, - MOIITHOCTB, BBIIEHAIONMIASCSA HA BBIXO/IE YETHIPEXMOJIOCHUKA HArPy3KOM Z,;.

B 3aBucuMoctu OT TOro, 4TO MpHHHMaeTcs 3a Py, pasnmuuaror pabodee 3aTyxaHue
YETBIPEXMOJIOCHUKA ap, BHOCHMOE 3aTyXaHuWe ap MW 3aTyXxaHHE T[epeladd  argp
YETHIPEXIOJIIOCHUKA.

[Ipu onpeaeneHun ap MOIIHOCTHL Pjp COOTBETCTBYET MOIIHOCTH, OTJAaBAEMOi
HMCTOYHMKOM CHUTHaja C BHYTPEHHHM CONpPOTHBIIEHHEM Z; Ha COIJIaCOBaHHYIO HAarpysky, a
MOIIHOCTh P, - MOIIHOCTH, OTAaBaemasi ATUM K€ MCTOYHMKOM CHTHAJIa Harpyske 2,
MOAKIIOYEHHON K HEMY Uepe3 UCCIEAYEeMbIH YETHIPEXTIOIIOCHUK.

BHocuMoe 3aryxaHue 4YeTBHIPEXIOIIOCHUKA WB OMNPEIETSAETCS OTHOLICHHEM MOIIHOCTH
P19, oTmaBaeMoOli UICTOUHUKOM CUTHaja HArpy3ke Z,, MOJIKIOYEHHOW HEMOCPEACTBEHHO Ha €ro
3aKMMBbI, K MOITHOCTU P, BhIIENAIOMIEHCS Ha TOW K€ Harpy3ke Zp, MOJIKIIOYEHHONW K TEMY Ke
MCTOYHHMKY CUTHAJIa Yepe3 pacCMaTPUBAEMbIN YETHIPEXIIOIIOCHUK.

3aTyxaHue Mepenadyd YEeThIPEXIOIIOCHUKA OMPEACNISIETCS OTHOLIEHHEM MOIIHOCTH Py,
OT/IaBa€MOM HMCTOYHMUKOM CHUTHAJIa HA BXOJl YETHIPEXIMOJIOCHHKA, K MOIIHOCTH P,
BBIJICTISIFONIEHCS HA BBIXOJI€ YETHIPEXITOIIOCHUKA HA HAarpy3ke Z,. Eciau BXoaHOE CONPOTUBIICHUE
YETBIPEXTIOIOCHUKA Z 1, TO

P
Qnep = IOlg_PI_o = Pwr— Puz = Py — Pz 101g -;—2,
2 1

JInst oreHKHM KadecTBa MPOXOXKICHHsI CHTHAlIA MO BCEMY KaHaly CBS3W HCIOJIBb3yeTCS
MIOHATUE OCTATOYHOIO 3aTyXaHUs ag, PEACTABIAIOIIET0 PA3HOCTh YPOBHEH IIEpelauu CUTHazla B
Hauvaie P, u xonna P, ka"ana cBsa3u:

o= Pu1—Pu2.

I[JBI OLCHKHU BJUAHWUA MCIIAOOIMX TOKOB Ha CUTHAJI HOPUMCHAIOT ITOHATUC
noMexo3amuieHHocTh APcj, KOTOpoe  ompenensercs Kak pa3HOCTh YPOBHEHW IMOJIE3HOrO
CUTHAJIa U IOMEXH B pacCCMAaTPUBAEMOU TOUKE LIETIU:

Apen=p.—pn.

YacToTHOM  XapakTePUCTUKOW  3aTyxaHus  (YCWJICHHS)  DJICKTPUYECKOW  Ienu
YCTBIPCXIIOJIIOCHUKA HA3bIBACTCS 3aBUCUMOCTD €ro 3aTyXaHHA (yCI/IJIeHI/IH) OT 4aCTOTHI CUT'HAJ1a,
MepeaBaeMoro 1Mo 3TOM 1ETH.

YacroTHast XapakTepHUCTUKA 3aTyXaHus (YCHIICHHUs) OMpEAeINsieT CO0Oi MOJOCy YacToT
pabo4mX CUTHATIOB, KOTOPBIE MOTYT OBbITh NMEPEAAHbI IO JAHHOMN 3JIEKTPUUECKOH IIeTH.
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AMIJIUTYOHOW ~ XapaKTEPUCTHKOM  AJIEKTPUYECKOM  Lenu  (YEThIPEXIIOIIOCHHKA)
Ha3bIBAETCSl 3aBUCUMOCTD 3aTyXaHUs (YCHJIEHHUS) 3TOM LeNM OT 3HAYEHUs YPOBHsI CHUTHala Ha
BXOZle (BBIXO/I€) JTOM Ienu. AMIUTUTYAHAs XapaKTEPUCTHKA OIpeNeNseT IUana3oH BXOIHBIX
(BBIXO/IHBIX) YPOBHEH Iepefaud CUTHala, B Mpejaeraax KOTOPOro He BO3HUKAIOT aMIUIUTYIHbIE
MCKaXEHHS 3TOT0 CUTHAJIA.
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DiIeKTprYecKuii HH(POPMALIMOHHBINH CHTHAJ

DNEeKTPUYECKHUM CHUTHAJIOM Ha3bIBACTCS DJEKTPUUYECKUM TPOIECC, HECymuid B cede
uHpopmanuio (coobmenue). Ilapamerp sTOro curHama, OJHO3HAYHO COOTBETCTBYIOIIMN
nepeJaBaeMoMy  COOOIIEHMIO, Ha3blBaeTcsi HMH(OpMalnMoHHBIM mapamerpoM. Ilporecc
W3MEHEHUs WHQPOPMAIMOHHOTO TapaMeTpa CHUTHaJa TOJI BO3JCHCTBHEM Iepe1aBaeMoro
cooOIieHus: Ha3bpiBaeTcsa Monyisuued. CHUrHambl, KaKk M COOOILIEHUs, MOApA3JeNSIOTCS Ha
AQHAJIOTOBBIE W JUCKPETHBIC. AHAJIOTOBBIM CHUTHAJIOM (COOOIIEHWEM) HA3BIBACTCS CHUTHAI
(coobmenne), nHGOPMAITMOHHBIN TapaMeTp KOTOPOTO MOKET MPUHUMATH JII000€ KOHKPETHOE
3HAUYCHHE B 33/IaHHBIX Tpejesiax u3MeHeHus. [IpumepoM aHaJIOroBOro CUrHalia siBJsIeTCSl CUTHAI
TeneOHHOI CBSI3U: B 3aBUCUMOCTH OT TeMOpa rosioca abOHEHTa U XapakTepa pa3roBopa 4yacTora
Y aMIUTATY1a KOMIIOHEHTOB, COCTaBIISIONINX 3TOT CUTHAJ, MOTYT IPHHUMATH JIIOOBIC 3HAUCHUS B
npejaenax 3aJaHHONW TOJIOCKI pa0OYMX YacTOT W YpPOBHEH mepenavd. JIMCKPETHBIM CHUTHAJIOM
HA3bIBACTCSl CHUTHAI, WHGOPMAIMOHHBIA MapaMeTp KOTOPOTO MOXKET MPUHUMATh TOJBKO
HECKOJIbKO 3apaHee 3aJlaHHBIX 3HaueHWUH. JIMCKpeTHBI curHaj, WH()OPMAIMOHHBIA TapameTp
KOTOPOTO MOKET MPUHUMATh TOJBKO JIBa 3HAYCHHSI, HA3bIBACTCS JBOUYHBIM WM OWHAPHBIM
CUTHAJIOM. JIMCKpETHBI CHTHaI ¢ MapaMeTpoM, NPUHUMAIOIIMM Oojiee JBYX 3HAUYCHHH,
HA3bIBACTCSI MHOTOYPOBHEBHIM JTUCKPETHBIM CHTHAJIOM. JIMCKpETHBIE CUTHAIBI MOTYT OBITh
MOCTOSTHHOTO U TIEPEMEHHOT0 ToKa. Ha puc. mokazaHbl JUCKPETHBIE CUTHAIIBI IIOCTOSIHHOTO TOKA.
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HNudopmaninoHHBIM TapaMeTpOM CUTHaJIa IOCTOSTHHOTO TOKa ABJISETCS JIMOO aMILUIUTYIa
HanpspkeHus: (puc. a - B), TMOO AMUTENbHOCTh curHana (puc. r). Kak BumHO M3 puc. a, B
OJITHOTIOJISIPHOM JBOMYHOM CUTHAJIE aMIUIUTY/1a HAMlPsHKEHUS CUTHAJIA MOKET IPUHUMATD TOJIBKO
nBa 3HadeHus: 0 u Uj; B IBOMYHOM JIBYXIOJsIpHOM curHane (puc. 6) —U; u +U;.

B MHOroypoBHEBOM OAHOIOJIIPHOM CHUTHalle (pUC. €) aMIUIMTY/AA HaIpsDKEHUS MOXKET
npuHUMAThH T000e u3 dethipex 3HaueHuit (0, U, U,, Us). B MHOrOypOBHEBOM OJHOMOJISIPHOM
curHaie (puc. r) B KauecTBe HH(OOPMAIMOHHOTO TTapaMeTpa BhIOpaHa JIIMTEILHOCTh CUTHaja. B
JAHHOM CJIy4ae 3TOT IapaMeTp MO)KET NPUHMMATh YeThIpe pa3HbIX 3HadeHus: 0, 11, 21y, 37).
MHoOroypoBHEBbIE AMCKPETHBIE CHUTHAIBI HCHOJB3YIOTCS B OBICTPOJIECHCTBYIOIIMX CHCTEMax
nepeaays HHPOPMAaLUHU, HO IIUPOKOTO MPUMEHEHHS B OTEUYECTBEHHBIX CHCTEMaX TEJIeMEXaHUKU
U Tiepefiaun JaHHBIX OHM €IE HE MOIY4UIIH.

B o01iem citydae curaai nepeMeHHOro TOKa OMHMChIBAETCS BIpaKEHHEM

u=Up sin (2rf+-g),
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rae Uy - aMIUIMTYAHOE 3HAYEHUE HANPSKEHMS CUTHAIA IIEPEMEHHOIO TOKA; f-
4acTOTa CUTHAJa MEPEeMEHHOT0 TOKa; ¢ - haza KoJeOaHusl.

[Tpu popmupoBaHUU MUCKPETHOTO CUTHAJA B KauecTBE MH(POPMAIIMOHHOTO MapameTpa
MO>KHO HCIIOJIh30BaTh aMIUIUTYAY, YacTOTYy JIN0O ¢a3y CUTHaJIa IEPEMEHHOT0 TOKa (TaoJI. ).

(O LY TR
u 5 SH&'Z)‘IEHEE P nocw ke MK) T
- adopmanuoruudl | unpopma- | Pycckoe Hammeno- -
Biip aHCKpCLTHOrO CHPHANA | napayerp cAriada | LKHOHHOTO |  BaHHe MOCHLIKE
napaMerpa nudgpo-| NO3H-
e HOH~
Hble
Opanono.epridt ¢ ryun | AMOJATYRA Ha- 0 Becrokosas =04 0
MOCTOSAHOM G 17 NpAXKEHUsS
U, (U_)| Torosan St | U,
HAByxnoasipuniil cirna. | 3HaK noaspho- U, [lniocosasn 20¢ | Uy
MOCTOSHHOrO TOKA CTH Hanpsxe-
HUS U_. | Munycosas »1¢ | U,
AM curHan nepemenso- | lanpsxenue 0 Becrokosas »0°
IO TOKa | curnana
Us Tokosas .1% U,
UM curpan nepemenHo- | YactoTa cHrHa- 1 Bepxuss vactota| ,0¢ fa
ro TOKa Jia
fu Huxnss vactora | ,1¢ fz

JIMCKpETHBII CUTHAJI MEPEMEHHOTO TOKAa MOXKET OBITh MOJYYEH MYTeM aMIUIMTYIHOH,
qacTOTHOU wWiH (hazoBoit moaymsiuu (AM, UM, ®M) Hecymiero curHaisa MepeMEeHHOT0 TOKa.
[losnydyeHHbII B pe3ynapTaTe MOIYJSALMU CIHOXHBIM CHUTHAJ COOTBETCTBEHHO HAa3bIBAETCS
aMIUTUTYAHO-MOYJINPOBAaHHBIM CUTHAJIOM (KosiebaHueM). CurHai, noja Bo3aeicTBUEM KOTOPOTO
OCYILIECTBIISIETCS MOJIYJSALUS HECYIIEr0 CHUTHaJIa, HA3bIBACTCAd MOIYJIHMPYIOIIHMM CHUTHAJIOM.
[Iponiecc mpeoOpazoBanuss AM, UM u ®OM curHaia B HEPBUYHBIA MOIYIHPYIOMUNA CUTHAI
Ha3bIBACTCs JAeMOAyJsiMed. B mpakTuke sKcIlyaTaluu AMCKPETHBIX CHCTEM Iepeladd HH-
(opManuMu TUCKPETHBIM CUTHAJI 4YacTO Ha3bIBAIOT «IOCBUIKOM». [lochulika XapakTepusyercs
3HaYeHHEeM MH(GOPMAIIMOHHOTO TMapaMeTpa M UIUTENbHOCThIO. JITMTENbHOCTBIO TOCBUIKH
Ha3bIBAETCSI MHTEPBAJI BPEMEHHM, B KOTOPOM IIOCBUIKA COXPAHSET 3HAYE€HUE MPUOOPETEHHOTO
napaMerpa. OJIEMEHTapHOM IIOCBUIKOWM HA3bIBAETCSl IMOCBUIKA HAaWMEHBLIEW JIIMTENBHOCTH,
KOTOpasi UMEET MECTO B JaHHON KOHKPETHOH cucTeMe nepenadu nH(pOpMaruH.

KonnyectBo cooOmieHuii, KOTopoe MOXKET OBbITh MEpeJaHO €AWHUYHBIM TUCKPETHBIM
CUTHAJIOM, ONIPEACIIAETCS BEIPAKCHUEM

N=m.

1€ m - YHUCIO 3HA4YCHHM, KOTOpble MOXET NPHUHUMATh HH(POPMAILMOHHBIN MapamMeTp
JUCKPETHOT'O CUTHAJA.

Takum 00pazoM, MATHYPOBHEBBIA AUCKPETHBIN CUTHAI MOXKET MepeaaTh HHPOPMAIIUIO O
AT COCTOSAHUAX KOHTPOJIHUPYEMOTO OG’bGKTa, a I[BOPI‘-IHBIﬁ CUTHAJT - BCCTO O ABYX COCTOSHUAX
o0wekTa. HecmoTps Ha 3T0, nepenaya MHGOpMAIMK C TOMOIIBIO IBOUYHBIX CUTHAJIOB MOJTY4HIIa
MOBCEMCCTHOC MNPUMCHCHHC, IMOCKOJIbKY 6OJIBH_II/IMI/I MnNpeuMymecCTBaMu ABOHWYHBIX CHUI'HAJIOB
ABIIAIOTCS IPOCTOTA UX (OPMHUPOBAHUS, IPOCTOTA NEpeauH O KaHaly CBSI3M U MPOCTOTA MpPHU-
C€MHBIX yCTpOfICTB ABOUYHBIX CUI'HAJIOB. I[JISI YBCINYCHHUA KOJHUYCCTBA I/IHq)OpMaLII/II/I,
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HepeI[aBaeMOfI C IIOMOIIIBIO JABONYHBIX CHUTHAJIOB, HCIIOJIB3YCTCA MHOT'03JI€MEHTHBIN
WHQPOPMAIMOHHBIA CUTHAN, (OPMUPYEMBIH M3 3aJJaHHOTO KOJIMYECTBAa OJUHOYHBIX JTBOWYHBIX
cUrHanoB (d1eMeHTOB). Ecnu yepe3 n 0003HAYUTH KOJIMYECTBO 3JIEMEHTOB MHOT'O3JIEMEHTHOTO
curHana (KoJgoBoi KOMOWHAINHK), TO WH()OPMAIMOHHAS €MKOCTh TAaKOT'O CHUTHAJIa OTMPEISIAETCS
no ¢popmyie

Ha puc. a mpuBenmeHa cTpyKTypa MHOTORJIEMEHTHOTO CHUTHAja, COCTABICHHOTO W3 &
ABOHNYHBIX IIOCBIIIOK OI[HHaKOBOﬁ JIUTCIIBbHOCTHU TO. Ha puc. 6, B TIIOKa3aH TOT XK€
MHOTORJIEMEHTHBIH CUTHA MIPH TIepeaade IBYX Pa3IuIHbIX COOOIICHUH.
7t

—
(]

a)

A%

)

N=mn~

B cootBercTBUM ¢ GOpMyTIoOi ¢ MOMOIIBIO TAaKOTO CHTHAla MOXHO TepeaaTh 28=256
coobmenuii. Kaxxmoit mHPpOpMAIIN COOTBETCTBYET CBOE COYCTAHHUE MAPAMETPOB SJIEMEHTAPHBIX
JBOMYHBIX TIOCBUIOK, COCTABJISIOIIMX MHOTORJIEMEHTHBIM CHUTHajd. 3a eAUHMIY H3MEpeHus
KOJIMYecTBa HMH(POPMALMU NPUHAT OUT (IBOMYHAS €OUHHMIIA KOJWYECTBA HH(POPMALIUN).
KonuyecTBo nHbOpManmu B 6utax onpenessercs mo hopmyse

I=logsN=nlogym.

OnuHOYHBINA TBOUYHBIN CUTHANI COACPKHUT OJUH OUT MH(OPMALIUH, 3 MHOTORJIEMEHTHBIH
CUTHAJI, PACCMOTPEHHBIN BHIIIE, COACPKUT § OUT.

VYka3aHHBIE BO3MOKHOCTH MHOTORJIEMEHTHOTO CHTHATA HCIOJB3YIOTCS B HHU(PPOBOM
MeToJIe nepeiaur HHGopMauu. ITOT METOJ 3aKII0YAETCsl B TOM, YTO KaXXI0My M3 COOOIICHUI,
MOJJIeKAIIUX Mepeaaye, MPUCBauBaeTcsi CBOM HoMep (uudpa), 3HaUeHHEe KOTOPOTo MepeaaeTcs
clIoXHBIM curHajoM. [Ipomecc mpeoOpa3zoBaHusi COOOIIECHUS B COOTBETCTBYIONIYIO eMy HUBPY
Ha3bIBACTCS KOJAUPOBAHUEM, A FJIEKTPUUECKUN CUTHAJ, MOJYyYEHHBIN B pe3ysibTaTe KOJAUPOBAHMUS,
Ha3bIBAIOT KOJOBOW KOMOWHarued. Pa3nmuuaior paBHOMEpPHBIE W HEPAaBHOMEPHBIC KOJIBI.
PaBHOMEpHBIM KOJOM Ha3bIBaeTCsS KOJA, KOTOPBIA [UIsl Tepenaud JiroOod uHbopManuu
UCIIOJIB3YET OJJMHAKOBOE YUCIIO JBOMYHBIX MOCHUIOK.

[IpuMepoM HepaBHOMEPHOTO KOJia MOKET CIYXHUTb KOoJ Mop3e, B KOTOPOM CHUTHAJIbI
Pa3IUYHBIX COOOIIEHUHN pa3IUYalOTCsl KOJIMYECTBOM 3JIEMEHTApPHBIX MOCBIJIOK, KaK IMOKa3aHO Ha
puc.
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B OGH.[CM cnyqae HpI/I HCIIOJIB30BAHUUN KOIAOBBIX CHUTHAJIOB HE BCC BO3MOXXHBIC
KOMOWHAIIMM HMCIIONB3YIOTCA IS Tiepeaaund pabodeit mHpopManuu, 4acTb KoMOuWHammii Nc
I/ICHOJ'IBByIOT B pa3JII/I‘IHI:IX CJIy)KCGHBIX neisx, HaHpI/IMep JJIA ITOBBILICHUA ,Z[OCTOBepHOCTI/I
nepepaun  uHbopmarmu. JlaHHOE TIONOKEHHWE OIICHWBAETCS TMOHATHEM Kod(duimeHnrta
I/I36I>ITO‘-IHOCTI/I HpI/IMeHHeMOI‘O Koda

N
K= 1—loggf=5 N =N, N,

rie Np - KOTU4eCTBO pabounx KOMOWHAITUH.

Kon xapakrepmsyercs OCHOBaHMEM M pa3psaHOCThIO. OcHOBaHME Kona (OCHOBaHHE
CHCTEMBI CUHCIICHHSI) XapaKTepU3yeTcs KOJUYECTBOM 3HAYCHHI MH(POPMAIIMOHHOTO ITapaMeTpa
3JIeMEHTa Koja. Pa3psaHOCTh ompenensercs KOJMYEeCTBOM 3JIEMEHTOB B KOJOBOM CHTHAIE.
JIro60e umcino B 1000# CUCTEME CUMCIIEHUSI MOXKHO TPE/ICTABUTh BBIPAXKEHUEM

i=n—1

A = 2 kt‘mza
i=0

I7Ie M - OCHOBaHHE CHUCTEMBbl CUMCICHHS; N - KOJIMUYECTBO pa3psaoB; | - Homep paspsaaa; k; -
pa3psinubiid K03 dunment; ki=0...m-1.
Takum 06pazom, npu n =4 BenuuuHa A OyJeT IpeicTaBlIeHa BRIpAXKCHHUEM

A =kim3—|—k5m2—|—kim+k5m°,

T. €. YeThIpeXpa3psAHBIM KOJOM, B KOTOPOM pa3pslbl PacHOJIOKEHBI MO CTENEeHH YObIBaHUS.
IIepBbIM pa3psAOM YCIOBUMCS Ha3bIBaTh pas3psii BUIA kim’. B atom CJIy4ae 4eTBEPTHIN pas3psij
paccMaTpuBaeMor KOJOBOM KOMOWHAIIMM COOTBETCTBYET kim’. VHorxa B JUTEpaType CUeT
pa3psioB BeleTcs C HYJEBOro (B HallleM cllydae - ¢ MEePBOro) M 3aKaHUMUBACTCS Pa3psoM C
HOMEpPOM n-1.

B coorBercTBUM ¢ uU3NOXKEHHBIM 4HciO 120 B [EeCATUYHOM CHCTEME CUUCICHUS
3amuIIeTCs B BUJIE Tpexpa3psaHoro koaa 120 = 1-102+2°101+O-100, a ATO K€ YUCIIO B IBOMYHOM

KOJIC 3aIlINIICTCA CGMPIpEBpHI[HBIM KOOIOM
120 = 1025410274124+ 123 +002%2+002°+042°.
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B nBouunom manucaunuu 120 =1111000.
KonnyecTBo KOMOMHAIMI ABOMYHOTO KOJIa TIPH N pa3psiaax onpeaensercs no Gpopmyie

N=2n,
Jns 3amucu 1BoMYHBIM KozoMm umcia JI morpebyercs n=log,A paspsmoB (n; Oepercs

PaBHBIM OJIFDKAWIIIEMY IIEJIOMY YHCITY BhIpakeHHs l0grA).
Hwuxe MPUBCACHLI NPUMCEPBI 3allUCU ACCATHYHBIX YUCCIT NBOUYHBIM I_[I/I(l)pOBBIM KOAOM

mpu N = 16:
0=0000 | 5:=0101 | 10 = 1010
1=0001 | 6=0110 | 11 =1i';
2=0010 | 7=0111 | 12 =110t
3=0011| 8= 1000 | 13=110;
4=0100 | 9=1001 | 14= 1110
15 =1111 J

Husxe mpUBOAMTCS IpUMeEp TepeJadn AecATUYHBIX (P ABOMYHEIM KogoM I'pes mpu N
=16:
0=0000| 5=0111 |
[ =000! | 6 —0101
2-0011 |7 = 0100 }
30010 | 8= 1100

4=0110 | 9=1101 |

W3 npumepa BuHO, uTo B Koje I'pest nro0as ko1oBasi KOMOMHAIMS OTIMYAETCS OT JBYX
COCEIHUX KOMOHMHALMK TOJBKO HA OJHY €IMHUILy. DTa 0COOCHHOCTh Kofa ['pest oGecreunBaer
MHUHMMAJIbHYIO IOTPELUIHOCTh B YCIOBUSAX MPOMAJaHUs U MOSBICHUS JUIITHEH MOCBUIKH, PaBHYIO
€/IMHUIIC KBAaHTOBAHMSI aHAJIOTOBO BEIMYMHBI.

EnvHu4HBIA AeCATUYHBIA KO MpeAyCMaTpUBAET Mepenady pa3psioB JECATHUHBIX LUDP
COOTBETCTBYIOIIMM KoJu4ecTBOM enuHull. Hampumep, uucno 369 B 3TOM Koae mepenaercs
TpeMsi KOJIOBBIMU KOMOMHALUAMU:

3 = 0000000111
6 = 0000111111
9=0111111111

[lonoOubIlt KO MpUMEHsIETCS, HampuMep, B aBTOMAaTH3UPOBAHHBIX CHCTEMax
Tese(hOHHOM CBSA3M JUIA NIepeiayll HOMEpa BBI3bIBAEMOT0 a0OHEHTA.

JIBOMYHO-JECATUYHBIM ~ KOJ  MpeaycMaTpuBaeT  MmepeAady  JECATHYHBIX  IUbp
YETBIPEXPA3PSIAHBIM KOJIOM C KOJMYECTBOM KOMOWHALMN, COOTBETCTBYIOLIUM KOJIUYECTBY
pa3psaoB aecsaTHUHOro uucia. Kaxknmas komoBas KoMOMHanMs HeceT HHGPOpPMAIUo o
3HAYMMOCTH JIECITUYHON IIU(PBI B ABOMYHOM HcuHciaeHnn. Hanbonee H3BECTHBI KOJIbI TUIIOB 8-
4-2-1, 5-4-2-1, 2-4-2-1.

3HaueHus AECATUYHBIX IU(P B JAHHBIX KOJIaX MPUBEACHHI B Ta0.
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JBOKYHO-NeCATHYHHIA KON
. 8-4-2-1 Be4-2-1 ] 9-4.2-1
0 0000 , 0000 0009
1 0001 0001 0001
2 0010 0010 0010
3 0011 0011 0011
4 0100 0100 0100
5 0101 1000 1011
6 0110 1001 1100
7 0111 1010 1101
8 1000 1011 1110
9 1001 1100 1111\

OTH KOJbI HA3bIBAIOTCS «BECOBBIMHU KOJIAMU», TaK KaK KaXXJI0MY pa3psily IPUCBOEH CBOU
«Becy. Tak, «Bec» mepBoro paspsana koaa 8-4-2-4 cooTBeTcTBYyeT 1, BTOpOro paspsga - 2,

TpeTbero pazpsaa 4, uerpeptoro - 8. Beicimii pa3psa B kojae 5-4-2-1 uMeet «Becy», paBHbBIN 5, a
B KoJie 2-4-2-1, paBHbIii 2.

Hecstuanoe uncio 841 B 3TUX Kogax OyJeT 3amucaHo CASAYIOIMIMM 00pa3oMm:

1000—0100—0001, kox 8-4-2-1
1011—0100—0001, xox 5-4-2-1
1110—0100—0001, xog 2-4-2-1.

e we

JMcKpeTHBIE KAHAJBI CBA3M

Kananbl cBs3u, nmpegHa3HayeHHbIE I MEPeNayu JUCKPETHBIX CHUTHAJIOB, HA3bIBAIOTCS
JTUCKPETHBIMU KaHaTaMu CBs3U. K HIM OTHOCSATCSI KaHaJbl TEIEMEXaHHUKH, TeJerpadHbie KaHabl
W KaHaJbl Tepefavyd JaHHbIX. B muckperHeix kaHamax tenemexanukd (KTM) mepBudHBIM
CUTHAJIOM (TIEPBUYHBIM HOCHUTENIEM HH(POPMAIUH) SBISETCS TBOUYHBINA CHTHAT OJHOMOJSPHOTO
WU JBYXMOJSIPHOTO MOCTOSIHHOTO TOKA, MOCTYIMAIOIINI ¢ IEPENaoIIero yCTporucTBa Teaemexa-
HUKM Ha BXoAg KTM. B OosbIIMHCTBE COBPEMEHHBIX YCTPONCTB TEIEMEXaHUKU MEPBUYHBINA
CUTHAJ SIBJISIETCS MHOTODJIEMEHTHBIM, T.€. TMPEACTaBIsE€T COOOW COBOKYIMHOCTb JBOMYHBIX
curHanoB. 3amaueii KTM sBusercs nocToBepHas Imepedadya NEPBUYHOIO CHUTHajga OT IIpe-
JBIIYIIETO YCTPOMCTBA TEIEMEXAHMKH, PACIOJIOKEHHOIO B OJHOM IYHKTE, 0 MNPUEMHOIO
YCTPOMCTBA TEJIEMEXAHUKH, PACIOJIOKEHHOTO B JApyroM mnyHkrte. Kananbl TenemexaHUKd
pa3IUyvaoT Mo crnoco0y mpeodpazoBaHus NEPBUYHOTO CUTHANIA B CUTHAJI TOHAJIbHOW YacTOTHI U
0 CKOPOCTU TMepefauyd AMCKPETHBIX CHUTHaNOB. B 3aBucMMOCTH OT BHMJa MOJIYJSLINH,
UCIIOJIb3YEMON MPHU MpeoOpa3oBaHUU MEPBUYHOTO CHTHAala B CUTHAI TOHAJIBHOM YacTOTHI, pas-
muyatoT KTM ¢ ammmutynaoit moaynsauueit (KTM - AM), KTM ¢ ugactoTHOil Monymsiuuei
(KTM - YM), KTM c¢ ¢azoBoit moxymsumeit (KTM - ®M). B cooTBercTBHM ¢ 3TUM
UCIIONB3YIOTCS MoAeMbl ¢ AM, Mmoaembl ¢ UM u Mmogemsl ¢ OM.

Jns ompeneneHus CKOPOCTH Nepefadyr AUCKpeTHhIX curHanoB no KTM wucnonb3yercs
CrienMalbHas equHuIa n3Mepenus - boa. CkopocTs nepenayn, BeIpakeHHast B 00/1aX, YUCICHHO
paBHa KOJIMYECTBY OJJIEMEHTApHBIX IOCBUIOK IIPU YCIOBUU HENPEPBIBHOW Iepenadu
IIOCJIEI0BATEIbHOCTU  MOCBUIOK, COCTAaBJIEHHOM W3 DJIEMEHTapHbIX IIOCBUIOK  Pa3HOIo
nH(pOpMaAIMOHHOTO MapaMeTpa (TO4eK). B 3aBHCHMOCTH OT MakKCHMaJIbHON CKOPOCTH Tepenaydun
paznuyaroT KaHaibl co ckopocTsmu mnepenauu 50, 100, 200 box. B aTux kananax
COOTBETCTBEHHO HCIIOJIb3YIOTCS MOJEMbI, OOeCIeuMBaroIIue Mepenadyy TUCKPETHBIX CHTHAJIOB
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COOTBETCTBEHHO nipu ckopocTsax A0 50, 100 u 200 box. B mpakTtuke BcTpeudaroTcs KaHajbl
TEJIEMEXaHUKM M MoJeMbl Ha ckopocTh mnepenaun 300 boa, HO Takue KaHaJbl CUMTAIOTCS
HecTaHIapTHbIMU. B Hacrosmee Bpemsa ckopoctu mnepenaun 600, 1200 u 2400 bop
WCITOJIB3YIOTCS B KaHAJIaX Mepeaadn JaHHBIX, 000pYI0BaHHBIX COOTBETCTBEHHO Moaemamu 600,
Monemamu 1200 u Moagemamu 2400.

OynkiuonansHas cxeMa KTM AM npusenena Ha puc. B stoit cxeme MII - monem

nepenaun, MIIP - mogem npuema, KC - kanain cBsi3u (IpynmnoBoil KaHall TEIEMEXaHUKU.
r--r—-r———>"~>"~>"~>""™>"™"">"™>"™"™"™""™"™7™7 1 r---r—-———~"~>~™""™"""™"™""™"™"™""™>"™"™>"™">"™"™7"""™"™"77 |

|
|
|
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KC

HepBHqHBIﬁ CHUTHAJI, HOI[aHHBIﬁ Ha BXOJ MOJCMa IMepcaadyun, NpoxoAuT BXOAHYHO IICIIb
BI[ u nocrynaer Ha Mmoxyissitop M. Ha Bropoit Bxoq M nojaercsi CurHaia TOHaJIbHOW YaCTOTHI OT
reHeparopa Hecylen 4acToTsl I .

B MogynsTope mpOMCXOOUT aMIUIMTyIHAs MOAYJSIMS HEeCyllero kosieOaHus, T. €.
HU3MCHCHHUC €TI0 aMIUIUTyAbl B COOTBCTCTBUHU C HU3MCHCHUCM aMIUIUTYAbl MOIAYJIHPYROLICTO
(mepBuuHoOrO) curHana. [lpu mepemade HempephIBHOTO IMepBHUUHOTO curHajga Buma Usin(Qt)
MIHOBCHHOC 3HAQYCHHUC HAIIPAKCHUA MOAYJINPOBAHHOTO KOH€6aHI/I5I Ha BBIXOAC MOJCMa
onpenensercs Gopmynon
= U, sinogf (1 — MisinQf) = U, sin ot - 22

2

cos (o, —Q) ¢

._ﬂg‘)—cos (w,+) ¢,

rae Up - ammiuTyaa Hecyuiero kojaeOaHHsl MPU OTCYTCTBHM MoAyssauuu; M - ko3dduuuent
MOJYJISILIM; W( - YaCTOTa HECYIIETo KoJIeOaHus.

Ecnim  mepBuuHbId  cuUTHa) ~ OymeT — OPEACTAaBISITH  COOOM  HEMPEPHIBHYIO
MI0CJIEI0BATEIBHOCTh CUMMETPHYHBIX MOCBUIOK C JUIMTENbHOCTBIO To = 1/(2F\], To mpu M = 1
MT'HOBEHHOE 3HaYCHME HalpsKEHUS! MOAYIMPOBAHHOTO KoseOaHus oNnuchIBaeTCs (hopMyiioit

u==0,9U,sin wet+0,318Us[cos (wo—
—Qy) t—cos{wo+Qu) ]+
+0,106U, [ cos (wp—3Qu) t—cos (0o+32.) ],
WA B OOIIIEM BHUIIE

u=Uo[1+M~A (%) ]sin .,

rae h(t) - pynkuus, orobpakaromias XxapakTep H3MEHEHUS! aMIUIUTYAbl OTHOAOIEH TEPBUYHOTO
curHaina Qy = 2nkFyv = /T.
Koa¢pdunuent monynsuu onpenensercs Gopmyoi

Uy —Upg
Up+Us

rie Uy m U - MakCUMaJlbHOE W MUHUMAJIBHOC 3HAYCHUS aMIUIATYIbl MOJYJIHMPOBAHHOTO
KOJIeOaHusl.

M=
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CriexkTp 4YacTOT aMIUIMTYAHO-MOAYJIMPOBAHHOIO KojeOaHHs 3aBUCHT OT (HOpPMBI
MOJIyJIMPYIOIIEro (MepBUYHOro) curHana. [Ipu cuHycouganbHOM MEPBUYHOM CHUTHAjEe 4acTOTOU
Q B crieKkTpe a) OyayT TPH COCTABJISIONINE: HECYIasi YacTOTa W( U JIBe OOKOBBIC YaCTOTHI Wy + 2
u wo — Q. IIpu nepenaue cepuu IBOMYHBIX CUTHAJIOB Pa3HOrO 3HAKa (TOYEK) U UIUTEIbHOCTHIO
Ty yacToTHBIH criekTp OyaeT coorBeTcTBOBaThH puc. 6 mpu Fy = 1/(2Ty). I1pu auckperHoit cmene
napaMerpa (aMIUIUTYnbI) crekTpa 4acToT AM koneOaHusi coAep’KaT MHOXKECTBO YaCTOTHBIX
COCTaBJISIOLINX, AMIUIUTYIbI KOTOPBIX COOTBETCTBYIOT PHUC. B.

MopynupoBaHHoe KojebaHue ¢ Bbixoga M depe3 ycunutenb Y u GuiabTp nepemnaun OI1
nocrynaer Ha Bxox KC (I'KTM), k BbIXOoQy KOTOpPOro NOJKIOYEH MonaeM mnpuema MIIP.
MonaynupoBaHHBIM CUTHAJI pPAacCMaTpUBAaEMOrO KaHaja TEJIEMEXaHWKH IPOXOAUT Yepe3
nojocoBoi npueMHblii GuiasTp PIIP, ycunurens mpuema Y W MOCTymaeT Ha aMIUIMTYIHBINA
netekTop Jl, KOTopbIi OCYIIECTBISET JeTeKTHpoBaHue AM curHaia.

Ilonyyennsiii Ha BbIxoge /J| B pe3ynprare [OETEKTUPOBAHMS IIEPBUYHBIA CHUTHAJ
00pabaThIBacTCsl BBIXOJHBIM YCTPOMCTBOM M ¢ Bbixoaa MIIP moctymaer Ha BXOJ MPUEMHOTO
ycTpoiicTBa TenemexaHuku. [Ipu kadyecTBeHHOH mepenaue (opma MEpBHYHOrO CHUTHANIA Ha
Bbixosie MIIP mogHOCTRIO COOTBETCTBYET (pOopMe MEpBHYHOIO CHUTHAJIa Ha BXOJAC KaHala
TEIEMEXaHUKHU.

CymectBennoe npeumyniectBo KTM - AM 3akiiodaercss B IMPOCTOTE IMOCTPOECHUS
MOJIEMOB II€pElauyd U IpPHUEMa M CPABHUTEIBHO MAajoOWd UYYBCTBUTEIBHOCTHM K YacTOTHBIM
MCKaXXEHUSIM B KaHase cBsizu. HegoctaTkamu, orpaHuuuBaromuMu ucrnoiab3oBanue KTM - AM,
SIBJISIIOTCSI  YYBCTBUTENBHOCTh K IUIABHBIM M CKaYKOOOpPA3HBIM H3MEHEHHUSIM OCTaTOYHOTO
3aTyXaHUsl TPYNIIOBOrO KaHAJa TEIEMEXAHWKHW M Majas MOMEXO3aIIHUIIEHHOCTh B OTHOLIEHUU
[JIaIKUX U UMITYJICHBIX TOMEX.

Haubonee mupokoe nmpuMeHEHHE B HHEProCUCTEMax HALUIM KaHallbl TEIEMEXaHUKH C
YaCTOTHOM MOJYJISIUECH.

Ha puc. npusenena pynkimonanpHas cxema KTM - UM.

Y

I— —r— A — 1
of By H umH entH ke HenpH v HomlH va HAa H 8y Ho
l I | | ' ’ [
| ( | |
| r | | |
L= M Lo ... id

Mogaem nepenaun MII comepxut y3en Bxoanou nenu BIl wacTtoTHbeii momymnsitop UM,

re’eparop ToHabHOM yacToThl I” n ¢punbTp nepegaun OII.
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B 3aBucumoctu ot trma moaema y3en BI[ obecreunBaer nmbo coriiacoBaHHE BBIXOJA
MepeIarIIero ycrpoicrra Tenemexanuku ¢ UM, nmubo (mo6aBouno) popmupoBaHue ¢GpoHTOB
IIEPBUYHOI0 CUTHAJIA, Ipoxondiero uyepe3 BIl na Bxon UM.

B 3aBucumMocTn OoT 3HaueHUs WHOOPMAIMOHHOTO TMapameTpa MepBUYHOTO curHama UM
W3MEHSET 3HAYCHHE YacTOThl TOHAIBHOTO TeHeparopa I, Tem cambiM mpeoOpasysl MepBUUHBIN
JIBOMYHBIA CUTHAJI B YaCTOTHO-MOIYJIMPOBAHHbBINA IBOMYHBIA CUTHAI.

WNudpopmaniMoHHBIMH TapaMeTpaMy 3TOTO CUTHaNA ABISIOTCS HIKHAA Fz u BepxHsas Fa
XapaKTepUCTUUYECKUE 4YacToThl MojeMa. Kpome toro, UM curHan xapakTepusyercs CpelHeu
(xapakrepucTuueckoil) yacroroir Fo, yactorHeiM caBurom AFc m neBumanueit gactorsl AFj.
Yka3zaHHbIE TapaMeTPbl CTAaHAAPTU30BaHbI IPUMEHHUTENIBHO K Pa3JIMYHBIM TUIIAM MOJEMOB.

Has Monema 50
Fy=300}60N,; F,= 330 -+ 60N ;
FZ 270—'—60NK, AFC=2AFn=FA—FZ=6O.
~Mas Moaema 100
Fo=240-4-240N,; F4= 300 -+ 240M,;
Fz=180-4-240N; AF, = 2AF, = Fp—F; = 120.
Hns Mogema 200

Fy=1204-480N,; Fa = 240 480N

Fz=480N,; AF, = 2AF, — 240,

I

I

l

B stux ¢popmynax Nk - mopsaIKoBblii HOMEp MojieMa (KaHajia) TeIeMEXaHUKH.

B cootBerctBun ¢ pexomengamusvu MKKTT mis o6o3HaueHuss MOJIEMOB (M KaHAJIOB)
TEJIEMEXaHUKU U TejerpadHbIX MOJEMOB BBEACHO TpPEeX3HAuHOEe 0OO3HaueHue, nepsas nudpa
kotoporo 1, 2 unmu 4 o6o3znagaer moaem 50, 100, 200 box, a mocinennue nBe MUGPH - HOMEP
Moaema. B Tabi. mpuBeeHbl 3HaYEHUST XapaKTEPUCTHUECKUX YaCTOT MOJIEMOB TEJIEMEXaHUKH B
3aBHCUMOCTH OT HOMEpa MojieMa (KaHalia) B COOTBeTCTBUU ¢ pexkomeHaarueir MKKTT.

Bce kananbl yka3zaHHbie B Tabn., MOTYT OBITh WCIOJB30BaHBI IMPU OPTaHHU3AIUH
WH(pOPMAITMOHHON MHOTOKaHAJIBHOW CHCTEMBI 10 BBIICIECHHOMY JUIsl OTOH 1enu KaHaimy Td ¢
nosiocoit padouunx yactot 0,3-3,4 k'

PamkamMu B Tabnuile BbIIETEHBI KaHAIbI, KOTOPbIE MOTYT OBITh 00pa3OBaHBI IO
IpYyNIIOBOMY KaHATy TeJIeMEXaHUKH ¢ pabodeii mosjocoii yactor 2,1-3,4 kI'm.

[Ipu orcyrcTBum Ha BXxoje MII (puc.) IEpBUYHOTO CHTHAJA YaCTOTAa TOHAIIBHOTO CHTHAJIA
Ha BBIX0JIe MoJieMa paBHa F (BbICIIEH XapaKTEpUCTUUECKON YaCTOTE JAHHOTO MOJEMA).
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Ne mopiema (karana) Foo It Fz’ ' Fp Tu
a) 50 boo
101 420 390 450
102 540 510 570
103 660 630 690
104 780 750 ' 810
105 900 870 930
106 1020 990 1050
107 1140 1110 1170
108 1260 1230 1290
109 1380 1350 1410
110 1500 1470 1530
111 1620 1590 1650
112 1740 1710 1770
113 1860 1830 1890
114 1980 1950 2010
115 2100 2070 2130
116 2920 2070 2130
117 2340 2310 2370
118 2460 2430 2490
119 2580 2550 2610
120 2700 2670 2730
121 2820 2790 2850
122 2940 2910 2970
123 3060 3030 3090
124 3180 3150 3210
125 3300 3270 3330
6) 100 Kod
201 430 420 rE540
202 720 660 780
203 960 900 1020
204 1200 1140 1260
205 1440 1380 ' 1500
206 1620 1620 1740
207 1920 1860 511980
208 2160 2100 2220
209 2400 2340 2460
210 2640 2580 2700
211 2880 2820 2940
212 3120 3060 3180
8) 200 Bod
401 600 480 720
402 1080 960 1200
403 1560 1440 1680
404 2040 1920 2160
405 2520 2400 2640
406 3000 2880 3120
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IIpu Bo3xpeiictBun Ha Bxox MII mepBUYHOrO CUrHana 3HAYEHHWE YaCTOThl TOHAIBHOTO
curHaia OyJeT MEHSATHCS B 3aBUCUMOCTH OT 3HAKa MEPBUYHOTO CHTHAJA, TPUHUMAs 3HAYCHUS
Fa n Fz. Ilycte Ha Bxox MII Bo3zmelicTByeT mepBUYHBIA CHUTHAN (pHC. &), NPEACTABIAIOMINN
MOCJIEA0BATEIbHOCTh JBOWYHBIX MTOCBUIOK PA3HOTO 3HAKa, HO ¢ OJIMHAKOBOW JJIMTEIBHOCTHIO TO.
UacTtoTa Takoro MEpPBHUYHOTO CHTHana omnpenensercs 3HaueHuem Fr = 1/21p. YacTtoTHO-
MOIYJIUPOBAHHBIA CUTHAN Ha Bbixojae MII mpu mepegave MaHHOTO MEPBUYHOTO CHTHAjA OyaeT
UMETh YaCTOTHBIE COCTABJISIFOIINE, TOKA3aHHBIE HA pucC. O, a.

Ut T,

I l P
-
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™Y

0,41 0,47

a,1% o,7%

I I

fo~2Fa  fo 4y Fo*Zn F

3HAYEHUsI YaCTOT ATUX COCTABJISIIOIIMX OMPEAEIAIOTCS BEIMUMHAMU
Fo=0,5 (FA-]-Fz) >
FozFu; Py 2Fn; Fot3F,,

a aMIUIMUTYAbI CIICKTPAJIbHBIX COCTABJIAIONIUX OMPCACIIAOTCA HHACKCOM MOAYJIAIUA
M. — AFy AP
qM .
Fq 2F,

NHnekcoMm MOynalMKM Ha3bIBA€TCSl OTHOILIEHHUE yacToTHOro casura YM curnana AFc k
YABOCHHOMY 3HAY€HHUIO TMEPBUYHOTO (MOIYJIHpYrOlIero) curHaiga. CrnekTp 4actoT Ha puc. 0
cootBeTcTBYeT Myy = 0,8, a Ha puc. B - Myy = 1,2. HacTOTHO-MOyIMPOBAHHBIN CUTHAJ C
Beixosma MII, npoiing KC, moctymaer Ha monocoBor ¢uibTp npuema ®IIp mMomema mpuema
MIIP. C Beixoga ®Ilp yepe3 ycunutenb Y M OrpaHUYMTENb MAaKCUMAIbHBIX aMmmiuTyny OMA
MOCTYMAalOT Ha BXOjA 4YacToTHoro pgerekropa YJI. YacTtoTHbli nerekTop obecmeynBaeT
npeoOpazoBanne UM curHana B MEPBUYHBIA CUTHAN, T. €. JBOUYHBIC CHUTHAIIBI TOCTOSHHOTO
TOKa, aHAJOTHUYHbIE TEM CUTHajaM, KOTOpbIE BO3A€MCTBYIOT Ha Bxoj MII paccmarpuBaemoro
KTM. TIlpeo6pazoBanne UM curHama B TMEpPBUYHBINA CHUTHAJ OCYIICCTBJISETCS B JBa JTarma:
cHadaza YM cursan ¢ momoIupr0 4aCTOTHOIO IUCKpUMUHATOpa npespamaercst B AM curhain, a
3aT€M 3TOT CHUTHaJ C MOMOILIBIO aMIUIUTYIHOIO JIETEKTOpa MPEBPAIIAECTCS B JBOWYHBIN CUTHAI
NOCTOSIHHOTO ToKa. KauecTBeHHOe mpeoOpazoBanre UM curHana B JaHHOW CXE€ME YaCTOTHOTO
JIETEKTOpa BO3MOXHO TOJBKO IpPU YCIOBHM IOCTOSHCTBA ypoBHS UM curHama Ha BXoje
4acTOTHOro nTuckpumuHaropa YJI. Oto ycnoBue obecnieunBaercss npuMeHeHneM OMA, KOTOPBIi
WCKIIFOYAeT BO3JECWCTBUE HA aMIUIMTYAy BXOJHOro curdHaia YJ/[ W3MeHeHHs OCTaTOYHOIO
3aTyXaHUs KaHajla CBS3M M Mapa3uTHOM aMIUITMTYAHOW Monyssunu UM curnana, BO3ZHUKAKOUIEH
B mnporiecce nepenayu 3toro curana mo KTM. [Ipuniun paGoThl orpaHUYHTENS SICEH U3 PHC.,
rae nokazaHn UM curHan Ha Bxoje orpanuuutens (puc. a), 3aBucuMoctb Uppix = ¢@(Upx)
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orpanuuutens (puc. 6) 1 UM curHaia Ha BBIXOJ€ OrpAaHHUYUTENST MaKCUMAJIbHBIX AMILUIUTY.

(puc. B).
Ueux? —
}

Yax |

_ [l
ut

3neck Uy, - MOpOr orpaHUuyYeHHUS.

Beixonnoe ycrpoiictBo BY Monmema mpuema oOecrneynBaeT KOPPEKTHPOBKY (OPMBI
NEPBUYHOTO NPUEMA CUTHAJIA U 33/IaHHOE 3HAYEHUE aMIUIUTY/Ibl HAMPSKEHHS 3TOTO CUTHaja Ha
Bbixoge MIIP. C Beixoma MIIP curnanm moctynmaeT Ha BXOJ NPUEMHOIO YCTPOMCTBA Telle-
MexaHuKH, monkmodeHHoro kK naHHoMy KTM. Ilpomecc paboThl 4acTOTHOTO ACTEKTOpA
paccMOTPHUM MPUMEHHUTEIBHO K CXeMe HanboJiee MHUPOKO PaCPOCTPAHEHHOTO B OTEUECTBEHHOM
IIpaKkTUKE MOJEMa, IIPEACTABICHHON Ha puC. a. B 1aHHOHN cXxeMe 4aCTOTHBIM AUCKPUMUHATOPOM
ABJISIFOTCS IBa MOCJIEA0BATEIbHO COCIMHEHHBIX pe30HaHCHbIX KoHTypa L) — C; u L, — C,, onun
13 KOTOPBIX HAcTpoeH Ha yactoty f; = 0,95F7, a npyroii - Ha wactoty f; = 1,05F 4.

YacToTHast 3aBUCMMOCTh HANpPsDKEHUS TOHAJIBHOM YacTOThl HA 3a)KUMax BTOPUYHBIX
0OMOTOK 3THX KOHTYPOB mpuBeneHa Ha puc. 0. B cxemy AJl Bxomsar amomer VD1 - VD4,
koHseHcatopsl Cs u C4 1 pezuctopsl Ry u Ry. [Ipu Bo3neiicTBUM HA BXO/ YaCTOTHOTO AETEKTOPA
CHUTHaJIa TOHAJBHOM YacTOTHI HA €ro BBIXOJE (3aXUMax a — 0) TOSBISETCS HaIpPsSIKEHUE
MOCTOSIHHOTO TOKa, aMILTUTY/1a ¥ TOJIIPHOCTh KOTOPOTO CBSA3aHBI C YACTOTOM BXOJHOTO CUTHAJIA
3aBUCUMOCTBIO, ONKMCBHIBAEMOW KPHUBOW HAa pUC. B, IPUYEM HAINPSIKEHHWE Ha BBIXOJE JAETEKTOPA

OyzeT paBHO HYJIIO IIPU YaCTOTE BXOJHOTO CUTHANIA, PAaBHOM: Fo= 0,5 (F A+F Z) :
Ecnu Ha BX0oA 4acTOTHOTO AeTeKkTopa AcicTByeT UM cHUrHasi, COOTBETCTBYIOIIUM KPUBOM
pHC. T, TO Ha BBIXO/IE€ €0 NEPBUYHBIN CUTHAJ Oy/I€T COOTBETCTBOBATH PUC. [I.
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[IpeumymiectBaMu  MOJEMOB C  YacTOTHOM  MOIYJSIIMEN — ABJISIOTCS — MaJiast
YyBCTBUTEIHHOCTh K TUIABHBIM HW3MEHEHHUSIM OCTATOYHOTO 3aTyXaHWs KaHajda CBsS3U U
MOBBIIICHHAS TTOMEXO3AMUIIEHHOCTh TI0 CpaBHEHUIO ¢ MojaemMamMu AM. Ha kadecTBO paGoThI
KTM - UM cka3biBaeTcs yacToTHas norpemHocts B KC.

Kananer Tenemexanuku ¢ ®M SBISAIOTCS TMEPCIEKTUBHBIMU, AUCKPETHBIMH KaHATaMH
CBSI3H, U Pa0OTHI IO UCTIOIB30BAHUIO ATUX KAHAJIOB B YHEPTETUKE y)KE HAYATHI.

[Tpu dazoroit manumynanuu ¢asza KoneOaHus HECYIEH YaCTOTHI U3MEHSETCS TUCKPETHO,
OpPUHUMAS OJHO W3 JIBYX 3HAYCHHUN B COOTBETCTBUU C 3HAYCHHUEM AMILTUTYIbI JIBOUYHOTO
CHUTHaJIa Ha BXOJE Mojema mepenadu, T. €. ¢daza (pa3oMOAYTMPOBAHHOTO CHUTHAJA SBJISETCS
dbyHKIMEH BUIa

8=f(Ac),

rae Ac - mapameTp epBUYHOIO CUTHAIA

Ha puc. mokasaHbl CIIeKTphI 4acTOT (ha30MaHUTYTUPOBAHHOTO KOJEOAHUS TIPHU PA3HBIX
3HaYeHUAX (a30BOM JAEBUALNU U MPU TUCKPETHOM MOAYIHMPYIOIIEM CHUTHaje, MPEACTABISIONIEM
MOCJIEIOBATEIbHOCTh «TOUYEK» MPU JIUTEIBHOCTU 3JeMeHTapHoro curnana T.

T
A8=180]
{

023 qzsl'
a1 g

-

022 422
607| I 0,07
i

3 J *fo
- + 3,
foor, fo 727,

B mpaktuke BcTpewaroTcss aBa Buja (¢a3zoBoil Moxaymsauuu: oObmHas (OM) wm
otHocutenbHas (OPM). Ha puc. mokazaHbl OCIMJUIOIPaMMBbl CHTHAJIOB Ha BXoze (a3oBOro
MOJyYJISTOpa, Ha BbIXoJe (ha30BOro MOAYNIATOpa OOBIYHOW M TMPH OTHOCUTENbHOU (ha3oBoi
MOJTYJISALIUU.
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Monem nepenayn, coaepikaiiuii renepatop Hecymei dyactorsl ['H, dhazoBelii Mmogynsrop
OM, ycunurens Y, ¢uwibtp nepenaun @I m BXxoaHyro mnens Moayhaupyroliero curHamta BII,
nokazaH Ha puc. Pa3oBbIi MOAyNATOp, cocTosAmMK U3 ABYX TpaHchopmaropoB T; u Tr u
yeTbipex AuoJo0B 1 - 4, obecrieunBaeT noayueHue $ha3zoBoil MAaHUMYISILIUKY HECYIIETO KoJleOaHus,
nocrynarouiero ot I'H gepe3 T;. B 3aBucuMocTd OT NOJISIPHOCTH ABOMYHOTO MOIYIUPYOLIETO
CUTHaJIa, MMOJaHHOTO Ha BXo Mojiema (Bxos BII), oTkpeiBatorest nuozst 1 u 2 mubo nuosst 3 u 4.
[TepexnroueHne nuoaa U3MEHSET HAPaBIEHUE MTPOXOKACHHUS TOKA, HECYIIETO KOJIeOaHus depes
nepBuuHyi0 0OMoTKy T, a ciegoBarenbHO, U3MeHSET (a3bl HeCcyllero KojeOaHusi Ha BBIXOJE
MojiemMa Ha yroJ 180°.

Moaem mnepenaun cuctembl O®PM  oTiMYaeTcs OT PACCMOTPEHHOIO HAIUYHUEM
KOAMPYIOIIETO YCTPOHCTBA, KOTOPOE oOecreunBaeT u3MeHeHne (ha3pl Hecyniero KoneOaHus Ha
180° TonBKO MIpY HAJTUYUU HA BXOJI€ MOJIEMa MEPBUYHOTO CUTHAJa ONPEICICHHON MOJISPHOCTH,
HarpuMep mnosoxurenbHo. Koaupyroiee ycTpoilcTBO mpeaycMaTpuBaeT HaJIMYKUE TaKTOBBIX
HUMITYJIbCOB, 4YacTOTa CJIEIOBAaHUS KOTOPBIX CHHXPOHHM3UPOBaHa CO CKOPOCTBIO I€penadu
JIBOMYHBIX IEPBUYHBIX CUTHAJIOB.
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[Tpuem (az3oMOoyTMPOBAHHBIX KOJIEOAHUH OCYIIECTBISETCS C IOMOIIBIO (ha30BBIX
nerektopoB @], KoTOopble MpeBpaiialoT U3MeHeHHe ¢a3bl IPUEMHOTO CUTHAjJa B HW3MEHEHHE
HOJISIPHOCTH TIEPBUYHOTO CUTHANA Ha cBoeM Bbixoze. s paborel @/ HE0OX0AUMO UMETh TaK
HA3bIBAEMOE OTMOPHOE HAIpPsHKEHHE HECYIed 4acTOThl, CHHXPOHHOE M CHH(]a3HOE HalpshKeHHe
HEMOYJIMPOBAHHOTO HECYILEro KoJeOaHusi MoJieMa Iiepeiay.

Ha puc. 6 npuBenena gyHkiumoHanbHas cxeMa MojieMa mnpueMa kosiebanus ¢ ®M mpu
Hanmnuuu uctouHnka omopaoro curtana MKC. B atoii cxeme ®Ilp - ¢uibtp npuema, YO -
YCUJINTENb-0TPaHUYUTENb, 00ECIeUNBAIONINI yCHIIEHHE MPUEMHOT0 CHUTHalla M OrpaHUYeHHE
€ro aMIUTMTYZbl TaKUM 00pa3oM, 4TOOBI M3MEHEHHE MPHUEMHOTO YPOBHS M BO3JEHCTBHE TTOMEX
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HE BBI3BIBAIM aMIUTMTYIHOM MOJIYJIALIMU CUTHAJA Ha BXxojae (aszoBoro aerekropa ®@JI. Ha Bbixo-
ne @J1 ycranosneHsl GpribTp HUKHUX yacToT ®HY u BIXOHOE yeTpoiicTBo BY.
[Tpuniun paboTsl MOIEMa MpUEMa WILTIOCTPUPYETCS OCLHMIIOTpaMMaMy Ha pUC.
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Hanpsokenne omopHoro curHaia, Bo3aeucTBys Ha auonbl DJI, B 3aBUCHUMOCTH OT
MOJIIPHOCTH TIOJIYIIEPUOIa OTKpBIBaeT auonabl 1 u 2 nubo auonsl 3 U 4, MEHsISI TEM CaMbIM
HalpaBJieHUE TMPOXOXKJIEHUS ToKa (Ha30MOAYIMPOBAHHOIO KojeOaHus uepe3 BXOJHOE
comportuBiieHne (PpuabTpa HU3KUX 4acTOT. Kak BHIIHO W3 KPHUBBIX Ha pUC. a - B, ecnu (asa
OTIOPHOTO HAMPSDKEHUs COBMAMAET ¢ ¢a3oi MpUHUMaeMoro curHana (puc. a), To Ha Bxoae OHY
MBI UIMEEM IOJIOKUTEIbHbBIE UMITYJbCHI TOKA, €clu (pa3a MPUEeMHOTO CUTHAlIa HE COBMAJAET C
(ha3oii OITOPHOTO CHTHAJIA, TO UMITYJIbCHI TOKA (puc, B) Ha Bxoge ®HY MeHSIOT CBOIO
nossipHOCTh. [locne ®HY u BbIXOaHOTO ycTpoiicTBa BY MBI HMeeM nepBUYHBIE ABYXIIOISPHBIC
CUTHAJIBI (pHUC. T).

Crnioco6® moydeHus: OMOPHOTO CUTHANA M3 (Ha30MOIYIMPOBAHHOTO KOJICOAHUS MOKa3aH
Ha pUC. a.
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da3zoMoyIMpOBaHHbIE KOJNEOAaHUS W3 TpakTa NpUeMa TMOAAIOTCS Ha Y3l YIABOCHUS
4acToThl Y'Y, Ha BBIXOJAEC KOTOPOTO TMOSBISETCS KOJeOAHHWE C YacTOTOW, PAaBHOW YIABOCHHOM
4acTOTe Hecymlero koiebanwus; (a3a 3TOro KojieOaHHsl OCTAeTCs HEM3MEHHOW MPU W3MEHEHUU
¢a3pl mpuemMHoro curHaia. HampsbkeHue curHana yJBOCHHOW 4acTOTHI BO3/JECHUCTBYET Ha Y3€l
JieneHust 4acToThl Y /I, KOTOpHhIi BeIpabaThIBaeT CUTHAJ, IO YAaCTOTE PAaBHBIA CUTHATY HECYIIETO
KoJeOaHusl. DTOT CUTHAJ B Ka4eCTBE OMOPHOIO CHTHAJA mojaeTcs Ha ¢a3oBbiii gerekrop DI,
r7ie MyTeM CcpaBHEHHUS (a3 NPHUEMHOTO0 CHTHaja W OIOPHOTO CHUTHajla OCYLIECTBIISETCS
JEMOTYJISALUA.

PaccmoTpenHsblii  crmocod mnpuema BechbMa MpPOCT, HO OH HMMEET CYIIECTBEHHBIN
HEJO0CTaTOK, 3aKJIIOYAIOUIUIICS B TOM, YTO MOTYT HaOJIOJaThCsl HEMPOU3BOJIbHAS CMeHa (a3bl,
KoJieOaHus Ha BBIXOZE Y'Y NP KPaTKOBPEMEHHBIX MEPEPBIBAX CBA3H UM CUIHLHOM BO3JECHCTBUU
nomex. JTo u3MeHeHue (a3bl BHI30OBET CMEHY 3HaKa MEPBUYHOIO CHUTHAJIa Ha BBIXOJE MojJeMa
npuema, T. €. MOJHOE HMCKaKEHHE NpUHUMaeMoi uH(opmauuu. Takoe SBIEHUE Ha3bIBaeTCA
«oOpaTHoOi» (HEraTUBHOW) paboToi. VCKIIOUUTH SIBIIEHHE «OOpAaTHOW» pabOThI TO3BOJSIOT
cuctembl O®PM, nongyyuBIIME HMIMPOKOE MPAKTUUYECKOE NpHUMeHeHue. CiemnyeT OTMETUTh JBa
criocoba mpuemMa (azo-moaynupoBanHoro kojiebanus OM: cmocob cpaBHeHus (a3 U crmocod
CpaBHEHHMsI MOJIIPHOCTEH (Ha mociegHeM ocHOBaHa pabora ODM).
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OyHKIMOHATBHAS CXeMa yCTPOWCTBA MPHEMa, BBIITOJHEHHOTO 110 MPHHIIUITY CPABHEHUS
¢da3, mpeacrasieHa Ha puc. 6. Hampspkenue dha3oMoayTupoBaHHOTO CUTHAJIA U3 TPaKTa MpueMa
MoOJeMa 4Yepe3 3JEMEHT BPEMEHHOH 3aaepkku O3, HMEIOMMHA BpeMs 3aJepKKH, pPaBHOE
JUIMTEIBHOCTA 3JIEMEHTApPHOW ITOCBUIKM, IOAAETCS B KayecTBE OMOpHOro curHana Ha DJI.
OcruiorpaMMbl, WUTIOCTPUPYIOIINE TPUHIUI paboOThl MoJeMa MNpHeMa, OCHOBAHHBIA Ha
cpaBHeHUH (a3, MPUBEICHBI HA puC. [lepBUYHBINM curHAN (pHC. a), BO3JACUCTBYS Ha BXOJ MOJIeMa
nepeaayu, ooecrneynBaeT nosiBiieHHe (a3zo-MOyTMPOBAHHOTO cUrHaa (puc. 6), KOTOpbI 3aTeM
BOCIIPUHUMAETCSI MOJEMOM Ipuema U noctynaer Ha nepsbiil Bxog @JI. Ha Bropoit Bxox @/ B
KauecTBE OIMOPHOTO CUTHAJNA, MOJAeTCS TOT ke caMblii (Ha30MOAYIHPOBAHHBIA CHTHAN, HO
CABUHYTHIM TO BPEMEHHM OTHOCHTEIHLHO IEPBOrO CHUTHAJNA Ha JJIUTENBHOCTh 3JEMEHTapHOU
nocelIKU TO (B). B pesynbrate cpaBHeHus a3 curnanos (puc. 6 u B) @/ BeipabaTbiBaeT CUTHA,
noka3aHHbI Ha puc. r. [locne npoxoxaenus storo curnana yepes ®HY u BY monema npuema
(cM. puc. 0) Ha BBIXOJIE MOJieMa TIEPBUYHBINA CUTHAII OyJET aHAJIOTUYCH MEPBUYHOMY CHTHAITY,
MOKa3aHHOMY Ha pHC. a.
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OCHOBHOI NMPUYMHON TOSIBICHHS CIyYalHBIX MCKOKEHHUU SBISIOTCS TTOMexH. B oOmem
cllyyae TMOHSATHE TOMEXH OIpeneisieT JIIo0oe sBICHHE, BBI3BIBAIOIIEE HMCKAKEHUE IMapaMeTrpa
curHana, Hecymero wuH@opmanuio. Ilomexu pensTcs Ha JABe TPYIIbL: HEaATUTUBHBIE U
aanutuBHble. [losiBieHMEe HEanIUTUBHBIX (T. €. «HE CYMMHPYIOUIMXCS» C CUTHAJIOM) MOMEX
BBI3BIBAETCS HECOOTBETCTBHEM OCHOBHBIX MapaMETPOB KAHAJIOB CBSI3U ONPENEIECHHBIM HOPMaM,
BCJIEJICTBHE YEro HaOJIOJAI0TCS HEIMHEHHbIEe UCKAKEHUSI CUTHAJIOB, MepelaBaeMbIX 10 KaHay.
[Tpumeps! Takux oMex ObUTH PACCMOTPEHBI BBIIIIE.

AINUTUBHBIME (T. €. «CYMMHPYIOIIUMHCS») TIOMEXaMHU Ha3bIBAIOTCS  (PAKTOPBI,
BO3JICUCTBYIOIIME HAa KAayeCTBO NEpENayd CUTHajda IO KaHaly CBS3M W3BHE. ANJIUTHUBHBIC
IIOMEXU MPOSIBJIAIOTCS B BUJI€ IOCTOPOHHETO HANPSKEHUS, IPOHUKAIOIIETO B KaHAJl C COCEOHUX
KAaHAJIOB WJIM OT JPYTMX HWCTOYHMKOB OSHEPIMM M CKJAJBIBAIOLIEIOCS C HaIpsSHKEHUEM
nepeaaBaeMoro curHana. B obmem ciydae ajJuTHBHbBIE MTOMEXH COJEpXKAaT TPU THIA MOMEX:
GIyKTyallMOHHYIO, TAPMOHUYECKYI0O U UMIYJIbCHYI0. B yacTHOM cilydae MOXET MMETh MECTO
aJIUTUBHAs MIOMeXa, IPEICTaBJICHHAs OJHUM WJIM JBYMsI TUIIAaMHU yKa3aHHbIX oMmex. Ha puc. a
NPUBENCHBl OCIIIJIOTPaMMbl  aJAUTHBHBIX MomeX. @DnykTyanuonusle nomexu (puc. O0)
OTJIMYAIOTCSI HEPEryJISpPHOCTBIO AaMIUINTYI M JJIUTENbHOCTEH U  ABIAIOTCS PE3yIbTaTOM
HAJIOKEHHUsI OOJBIIOrO KOJIMYECTBA JJIEMEHTApPHBIX HUMIYJIbCOB JJIEKTPUYECKOTO TOKa,
BO3HUKAIOIINUX CIY4aiHO.

NmnynbcHble moMexu (puc. B) IPEICTaBISIOT OO0 OTHOMOMSPHBIE WIH JIBYXIIOJISIPHBIE
MMITYJIbChl TOKA 3HAYUTEIBHON aMIUIMTYABl U XapaKTEPU3YIOTCS TEM, YTO JJIUTEIBHOCTh ITHX
MMITYJIbCOB BO MHOT'O pa3 MEHbIIIE JUIMTEIIbHOCTH MHTEPBajla BPEMEHU MEXAY JBYMS COCEIHUMU
UMITYJIbCaMH.

l'apmonnueckas mnomexa (puc. T) TMpoOsBISETCS B BUAE  OAHOYACTOTHOTO
CHUHYCOMJAJIBHOTO WJIM MOJYJMPOBAHHOIO CHHYCOMAAJIBHOIO CUTHaia. B cucremax mepepaun
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I/IH(l)OpMaLII/II/I 110 JIMHUAM BHGKTpOHepeI[a‘II/I OCHOBHBIM HWCTOYHUKOM aAJUTHUBHBIX IIOMEX
spisitorest JIBT, a Tounee cama BJI u cuimoBoe 00opynoBanue MOACTAHITUHN, BXOASAIINX B CXEMY
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[IpyunHaMu BOSHUKHOBEHHMS aJIUTUBHBIX MMOMEX SIBJISIFOTCS KOPOHUPOBAHUE JIMHEUHBIX
npoBoioB BJI, yacTuunbIe pa3psiipl Mo moBepxHOCTH n3osuu BJI u cunoBoro obopynoBanus,
KOMMYTaIlds CHJIOBOTO OOOpYAOBaHUs, Qyra KOPOTKOro mexaydasHoro 3ambikanus BJI wim
3aMbIKaHus (a3bl Ha 3eMITt0, aTMoc(epHbIe pa3psiabl, moctoponHrue BY nepenatynku.

Bce nmnepeuncneHHble UMCTOYHUMKM TIOMEX, 3@ MCKIIYEHUWEM MOCTOpoHHuUX BY
NepeJaTuUKOB, CO3/1al0T NOMEXH B BHJE KPAaTKOBPEMEHHBIX HMITYJIbCOB TOKa Pa3IMYHON
JUIMTETFHOCTA W PA3IMYHBIX aMIUIUTYZ, BO3ICHCTBYIONIMX HA BXOJ NIPHUEMHOTO (QHIbTpa
anmaparypbel cuctembl nepenaun uHpopmauuu. CTeneHb BO3JIEHCTBUS MOMEX Ha KadyecTBO
nepeaur CUTHAJIOB OMpeNeNsieTcs napaMeTpamMu oMeX He Ha BXOJie MPUEMHHKA, a Ha BBIXOJIE
¢unbTpa mpHema amnmapaTypbl, T. €. MapamMeTpaMu aJJIUTUBHBIX IIOMEX B KaHaJe CBS3U.
NMIynibe MOCTOSSHHOTO TOKa MPSIMOYTOJIBHON (DOPMBI C aMILTUTYI0W A U JITUTEIBHOCTHIO T
(puc. a) mpencraBiIseT COOOM COBOKYIHOCTh OECKOHEYHOTO MHOMKECTBA YaCTOTHBIX
COCTABJISIFOLIUX C PA3JIMYHBIMU aMIUTUTYJaMU.

CrnektpanbHas IUIOTHOCTh TAaKOro UMIYJbCa, T.€. 3aBUCHUMOCTb  aMIUIMTY/bI
COCTaBIISIONINX OT YACTOTHI onpeensiercs GQyHKuuen
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I'paduueckoe n3obpaxenue 3Tol (GyHKIMM npuBeneHo Ha puc. 0. [Ipu BosneiicTBun
paccMaTpuBaeMoil IMITYJIbCHOW TOMEXH Ha BXOJ MOJIOCOBOTO (DMIIBTPA ammapaTypbl, HMEIOIIEr0
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CPEJHIOI0 YacTOTy IOJIOCHI MPOMYCKAaHUS Wy U I0JIocy 4dacToT npomnyckanus AQ = 2nAF, Ha
BBIXO/JI€ (PUIIBTPA MOSABUTCS UMITYJIbCHAS IOMEXA ONMUChIBaeMasi popMymnoi
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Ota nmoMexa umeeT (opMy, MOKa3aHHYIO Ha pUC. B. 31eCh Ao - IUIOINAAb HMITYJIbCa
IIOMEXH Ha BX0Jie GHIIbTPa annaparypsl CBA3H.

Taxkum 00pa3oM, MpH BO3AEHCTBUN MUMITYJILCHOW TIOMEXH Ha BXOJI MOJOCOBOrO (huibTpa
Ha €ro BBIXOJAE IOJYyYUM HMIIYJIBC IIEPEMEHHOIO TOKAa, 4acTOTa KOTOPOTO paBHA CpEeIHEU
4acToTe MOJIOCHl MporyckaHus (uiabTpa. MakcumanbHas aMIUIUTyZa 3TOrO UMITYJbCa Ipo-
NOPIMOHAJIbHA IIUPUHE MOJIOCH IPOMYCKaH!sl (PUIbTPa, a U3MEHEHHE OTMOA0LIEeH UMITyIbCa BO
BPEMEHM IPOUCXOJIUT C YacCTOTOM, YHMCIEHHO PaBHOW ITOJIOBUHE IIMPHUHBI MOJOCHI YacTOT
nponyckanus ¢uibtpa. Ecim depe3 19 0003HAUMUTH JUIMTENBHOCTh HMIIYJIbCa Ha BBIXOJE
¢mIbTpa, T.€. MHTEPBAJ BPEMEHH, COOTBETCTBYIOIINI OCHOBHOM MOIIHOCTH HUMITYJbCA, TO, KaK
BUJIHO U3 PUC. B,
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T, =2 — ,
2AF AD
rae AD - mosoca 4acToT MPONyCKaHUs (PUIBTPA.

[Ipu Bo3neiicTBUM Ha BXOA (QWIBTpAa CEPUM HUMIYJIbCHBIX MOMEX, 3JEMEHTHI KOTOPOi
CJIEAYIOT APYT 3a JPYroM C MHTEPBAJIOM BPEMEHH t>Tp, HA BBIXOJE (HIBTPA MOTYyYHUM TAKKE
CEpUI0 UMITYJIbCOB. Eciiu MMIysIbChl TOMEXHU Ha BXOJA€ (UIbTpa ¢ MHTEPBAJIOM BpeMeHH tr<To,
TO Ha BBIXOJe (pUIbTpa MOTYyYHUM MOMEXY, IO CBOEH (opMe aHATOTHYHYIO (DIYKTYyallMOHHOM.
CrnenyeT MoAYEpKHYTh, UTO MPU OJHOU M TOH Ke MOCIIeJ0BATEIbHOCTH UMITYJIbCHBIX ITOMEX Ha
BXOJle (MIbTpa Ha €ro BBIXOAE MOXEM HOJYYHTH (IIYKTYallMOHHBIE TOMEXH, €CIU (UIBTP
UMeeT Mallyl0 MOJIOCY 4acToT npomyckanus. [lockonbky B cucreMax mnepefadd MHGOpManuu B
PHEProcrucTeMax MOJOCH pabovMX YacTOT KaHAIOB Nexar B mpeaenax ot 120 mo 3000 I,
UMITyJbCHBIE TOMEXH ammapaTypbl ¢ MHTEpBalaMu cieioBaHus, MeHbmumu 0,3 mc, Oyayr
NPOSIBIATHCSA HA BBIXOJE JIOOOTro KaHajga B BUAE (DIYKTYallMOHHBIX MOMEX. DTO OTHOCHUTCS K
nomexam oT KopoHupoBaHus BJI ¥ yacTHUHBIX pa3psioB ¢ MHTEpBAIaMH CJEIOBaHUS MOPSIKa
(1 - 3)107 wmc. ITomexn, oGYCIOBIEHHBIE KOPOTKMMHM 3aMbIKaHHsSMH BJI, KoMmMyrammeii
CHJIOBOTO 00OpYy/IOBaHUSI U aTMOC(EpHBIMU pa3psiiaMUu Ha BBIXOJE (MIBTPOB KAaHAJIOB, UMEIOT
BUJ UMIYIbCOB. VICTOYHMKOM aJJMTHUBHBIX IIOMEX SIBISETCS HE TOJIBKO JIMHEHHBIN
BBICOKOBOJIBTHBIM ~ TpakT (JIBT). ®mykTyaniMoHHBIE TOMEXH MOTYT OBITh  BBI3BaHBI
YCUJIUTEIbHBIMU  DJICKTPOHHBIMHM ~JIAMIIAMH W TPAaH3UCTOPaMM, HWMIIYJIbCHBIE IIOMEXH -
KOJIe0aHUSMU HaIpsDKEHUS MHUTAIOIIET0 MCTOYHMKA WM TEPEKIIOYeHUSIMH IIeled MUTaHus,
rapMOHUYECKHE TOMEXU - SIBICHHEM CaMOBO30YKIEHHS YCUIMTEIbHBIX Y3JIOB, BIMSIOIIUM
NEICTBUEM COCETHUX KaHAJOB U T. 1.

I'apmoHnueckass momexa B KaHaJIE€ CBSA3M XapaKTEPU3YEeTCs 4YaCTOTOW WM aMIUIMTYIOU
HAnpsDKEHUsT WJIM YPOBHEM Ha BbIXOJE KaHamla; (IyKTyallMOHHAas IIOMeXa OILIeHUBAeTCs
CPEIHEKBAIPAaTUYHBIM 3HAYEHHWEM HamnpspkeHus. [Ipm 3TOM MakcuManbHble THKH (DIyKTya-
[IMOHHOM MMOMEXHU He MPEBBIIIAIOT yKa3aHHOE HalpsbkeHue 0ojiee 4yeM B 3 pasza ¢ BEpOSITHOCTHIO
0,99. YpoBeHb (pIyKTyallMOHHBIX MOMEX (TaK e KaK YpOBEHb FapMOHUYECKONW TTOMEXHU) MOKET
OBITH M3MEPEH YyKa3aTelleM YPOBHS C KBaJpaTHUHBIM JeTeKTopoM. DIyKTyallnOHHBIE TOMEXH,
KaK [PaBUJI0, HOPMUPYIOTCS 3HAUE€HHEM YPOBHS B mojioce 4yacTtoT 1 kI

OpvHOYHAsT MMITYJIbCHAsE TOME€Xa XapaKTepU3yeTCsl MAaKCHUMAallbHBIM 3HAYeHHEM
HaNpsDKEHUS. U JUIUTENbHOCTBIO ((hopMoif). AMIuUTyna U popmMa UMITYJIBCHOM MOMEXH OOBIYHO
ompeneNstoTcs Mo ocuwiorpady Ha BbIXoJAe KaHana cBs3u. Kak Obuto mokaszaHo, ¢opma
UMITYJIbCHOM TIOMEXM Ha BBIXOJE Y3KOMOJIOCHOTO (punbTpa (AD< <fcp) coorBercTBYeT (hopme
MOMEXH Ha puc. 0.
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HccnenoBanust nmokasaiu, 4To opMa UMITYJIbCHOW MOMEXH Ha BBIXOJIE IIMPOKOT0 KaHalia
OTJMYAeTCS OT TIOKa3aHHOH Ha JTOM pHUCYHKE U ONpeNeNseTcs IBYMs YacTOTHBIMU
COCTaBJIAIOIMIUMHA, COOTBCTCTBYIOIIIUMU I'PAHUYHBIM YaCTOTAaM IMOJIOCHI ITPOIMMYCKaHHA (bI/I.HBTpa, u
Kod(urmeHTOM HakI0HA Pa309aCTOTHON XapaKTEPUCTHKU (HUITBTpA.

daza UMIyIbCHOI MOMEXH Ha BBIXOJIE TelIe(OHHOTO KaHajla MoKa3aHa Ha puc.
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Takas ¢opma xapaktepHa [UIsl Tele(OHHBIX KaHAJIOB MHOTOKAHAIBHBIX CHCTEM
YIJIOTHEHHSI, Y KOTOPBIX MPUEMHBIH IPpyNrnoBoi GUiIbTp 'MMEET IOCTATOYHO MIMPOKYIO MOJIOCY
npornyckanus. 9ta GopmMa HUMITYJIbCHOW MOMEXHU COXPAHAETCS MPAKTHUYECKH HEU3MEHHOW Ipu
JUTUTETTFHOCTH BO30YyXkaaromiero uMmyinbca 0<t<0,1 BHE 3aBUCHMOCTH OT MECTa €r0 MOSBICHUS
(c JIBT mnm B TpakTtax mnpuemMa-mepeaadd amnmaparypbl YIUIOTHEeHwus). M3 puc. BHIHO, YTO
HUMITYJIbCHAasA IOMCXa Ha BBIXOAC (I)I/IJIBTpa ABJIICTCA HECCTAIITMOHAPHBIM IMMPOHCCCOM 3aTYXarOMIUX
KoJie0aHUi HaNpsHKEHUS C HUKHEHN U BepXHEW 4acTOTaMH MOJIOCHI TPOITyCcKaHus GuibTpa.

Bpems nosiBieHus B KaHajle W aMIUIMTYAA IOMEXH HEIPEPBIBHO MeHs0TCs. 1loaTomy
UCCIIEIOBAaHUE OTJEIbHOW HUMIYJbCHOM TIOMEXH HE [aeT HHUKAKOTO TMpEeACTaBIEHUS O
BO3/ICUCTBUM HMMITYJbCHBIX MOMEX Ha KadyecTBO Nepeaayd MHGOpMAIMH MO JaHHOMY KaHaly.
NMnynbCcHbIE MOMEXU PACCMATPUBAIOT KaK CIYyYalHBIM MPOLECC, OLEHUTh KOTOPBIA MOXHO C
HOSI/IL[I/Iﬁ TCOpHUU BECPOATHOCTH.

KpaeBbie wuckaxkeHus, 0OYCIOBIEHHbIE BO3JEHCTBUEM (DIYKTYallMOHHBIX TOMEX,
MOAYHUHAIOTCA HOPMAJIbBHOMY 3aKOHY pacCHnpeaciiCHUA, IO3TOMY I.[CJIGCOO6p8.3HO HUX YYUTHIBATDH
3HaYEHHEM CPEIHEKBAAPATUUHBIX UCKaKEHUH, KOTOPBIE OMPeIesIOTCS:
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rae Ocx BBIpaXaeTcss B NPOIEHTaX, a 3HaueHHe AP cooTBeTrcTByeT pa3HOCTH 3((EKTUBHBIX
YPOBHEH CUTHaja M MOMEXHU Ha BbIXoJe (GuIbTpa MojaeMma npuema. Ecnu Juist naHHOrO KaHaia
TM ycTaHOBJIEHa HOpMa UCKAXEHUN OT (IIYKTYallMOHHBIX MTOMEX 81, TO BEPOSATHOCTH TOTO, YTO
KpaeBble HCKLKEHUS B KaHAJIE IPEBBINAIOT 3Ty HOPMY, OINpPEACIAETCs IO JaHHBIM,
IIPUBEIECHHBIM HUXKE!
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HckaxxeHus: OT UMITyTBCHBIX TIOMeX B KaHaax TM - AM omnpezenstores mo Gpopmyine
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AF U, '
rac UC - HanmeeHHe ITIOJIC3HOT'O CUTHAJIa Ha BBIXOAEC ITOJIOCOBOT'O q)HJ’IBTpa Moaema HpI/IeMa.

3HaueHue A( CBSI3aHO CO 3HAYEHHEM MaKCHUMaJIbHOW aMIUIUTYIbl UMIYJIbCHONH MOMEXH
Ullmax Ha BeIX0Ji€ (PUITBTPA BRIPAKCHHEM

Ao — Uy max
2AF

s kananoB TM - @M BennunHa UCKaXeHHH, %, onpeaensercs mo Gopmylie

5 =100 2 Unmer
AF U
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a st TM - UM - o popmyie

B U
=442 ¢ (p)—nmar
AF U,
rae ¢ynkuus @(P) yduThIBaeT AeBHALMIO YacTOTHI IOJIE3HOTO curHana B kaHane UM (Afy) u
M0JIOCY YaCTOT MPOITYCKaHUs 3TOTO KaHaja
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Ha puc. npusenena 3aBucumoctsb O(P) ot 3Hauenus P.

wp)
7,9
1.8 | Vs
77 r‘-
I %
1,5 AN —

7,4
70 1,1 1,2 7,3 1,% 1,5 1,6 1,7 1,6 1,9 p

B peanbHbIX ycroBuUsX 3HauU€HUE BbIOMpaeTcs paBHbIM 1,4, ¥ IpU 3TOM

5 = 66 B Unmax
AF Ug

YacToTHBI IBYXKOHTYPHBIA JETEKTOp MojAeMa Ipuema ocialnser JeicTBue
UMITYJIbCHBIX TTIOMEX, MIOATOMY UCKaKeHHs B KaHanax TM - UM yuuThIBaroT 1o ¢popmyiie

8 =508 Unmax
AF U,

Ha puc. noka3zana creneHb BO3IEHCTBHs FTapMOHUYECKON TIOMEXU Ha Pa3jIN4YHbIe KaHAJIBI
TEIEMEXaHUKH.

YacroTHast 3aBUCUMOCTb CTEIIEHHM BO3JECHCTBHs rapMoHMYeckoil nmomexu Ha TM - AM
OTIPEIEeTISETCSI YACTOTHOM XapaKTepUCTUKON MPUEMHOTO MOJI0COBOT0 PriibTpa MojiemMa, a Ha TM

-UYM u TM — ®M - kpome TOro, ¥ 4aCTOTHOU XapaKTEPUCTUKOU COOTBETCTBEHHO YaCTOTHOIO U
¢dazoBoro merekTopa.
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Hns xanmama TM - AM kpaeBble HCKaXEHHsS B TI0JIOCE TPOIMYCKaHHUS (GUIBTpa
ONpCaACIISIIOTCA BBIPAKCHUCM

5=__200_Bf__e—o.115Ap
AF

rie AF - pa3HOCTh ypOBHEH CHTHaJIa ¥ TIOMEXH Ha BBIXOJIe (pUiIbTpa mprema.

HaunbGonpmme nckaxenus B kanainax TM - UM BO3HHMKAIOT MPH TapMOHUYECKON TIOMEXE,
M0 YacTOTE€ PABHOM YacCTOTE€ HACTPOMKHM YAaCTOTHOrO JUCKPUMHUHATOpA MoOJeMa IMpuema, Mnpu
3TOM

3=100—§—€—0'115AP_
AF

Hcnpasasironiasi cioco0HOCTh NPUEMHUKOB TUCKPETHBIX CUTHAJIOB

KayectBo mr000ro mnpueMHHUKa HWHPOPMALUMU XapaKTepU3yeTCsl BEJIWYMHOM  €ro
UCTIPABJIAIONIEH CIOCOOHOCTH, T. €. MAaKCUMaJIbHBIM MCKaKEHHEM ITapaMeTpa CHUTHalla Ha BXOJe
IIPUEMHHKA, TP KOTOPOM BO3MOJKEH NpueM HHpopmanuu 6e3 omnodok. ITockonbky nepenaTiynk
UH(POPMALIUK MOXKET BHOCHTh HEKOTOPBIE MCKa)KEHUs B TTapaMeTp CUTHaJIa, MO UCIIPABIISIONIeH
CIOCOOHOCTBIO CUCTEMBI, COCTABICHHON U3 MepeaTunKa U IpUeMHUKa MH()OpMaIUK, BKJIIOYECH-
HBIX 4Yepe3 HCKYCCTBEHHYIO JIMHHMIO, TOHUMAIOT MAaKCHMaJbHOE 3HAaueHUE J00aBOYHBIX
UCKaQ)KEHUI MapaMeTpa CUTHala, KOTOpPO€ MOXKHO BBECTH 0€3 HapylLIeHUs JOCTOBEPHOCTU
nepeaay uHGOpMaIHH.

PaznuyaroT Tpu BHIA MCHPABISIONIEH CIIOCOOHOCTH: TEOPETHYECKYIO, dY(PPEKTHBHYIO U
HOMUHANIbHYI0. TeopeTuueckass HWCHpPABIAIOMIAs CIIOCOOHOCTh TNPUEMHHMKA JIUCKPETHBIX
CUTHAQJIOB PAaCCUUTHIBAETCS] MO KOHCTPYKTUBHBIM JAHHBIM YCTPOWCTBA NPHU YCIOBUU HAJIUYUsA
uaeanbHOro (pasupoBaHuss MO MOCHUIKAM. O¢QEKTUBHAS HCHPABIAIONIAS  CIIOCOOHOCTH
U3MepsEeTCs U1 KOHKPETHOTO YCTPOMCTBA B 3aJlaHHBIX YCJIOBHUAX 3KcIUTyaTauuu. HomuHanbHas
UCTIPABIIAIONIAs CIOCOOHOCTh OIpeneNnsercss Kak MHMHUMalbHOE 3HaueHue d(deKTuBHON
UCTIPABIIAIONIEH CIMOCOOHOCTH MO HM3MEPEHHI0 MHOTMX OOpa3loB ammaparypbl B pealbHbIX
YCIIOBUAX pabOTHI.

Hcnpasnsromass cnocoOHOCTh NpUEMHHMKA HH(OpMAMM ONpeAensieTcs NPUHATBIMU
KOHCTPYKTUBHBIMH  peIIeHUsIMH  cmoco0a  perucTpanmuu  mocbUtiok.  Haumbombiee
pacnpocTpaHeHHe TMOIY4YMIM JBa cHoco0a perucTpalyy IOCBUIIOK: CTpPOOMpPOBaHHE MU
UHTErpupoBaHue. Perucrpanus mocbuiok crocoooM cTpoOupoBaHus 0a3upyeTcs Ha CIeIyIONIX
MIOJIOKEHUAX: TOCKOJbKY HAayalo M KOHEIl JUCKPETHOM IMOCBUIKHM IMPETepreBalOT BO3/EHCTBHE
HECTAIMOHAPHBIX IPOIECCOB, TO [JaHHbIE YYaCTKHM TIOCBUIKM Haubojee IO/BEp>KEHbI
UCKa)XEHUSM, Ha3blBaeMbIM KpaeBbiMU. Haumbosee ycToiumBoil sBiseTcs CpegHss 4YacTh
JUCKPETHON MOCBIIKH, COOTBETCTBYIONIAs PEKUMY YCTaHOBMBILETOCS HOMMHAJIBHOTO 3HAUCHMUS
ee mapamerpa (aMIUTUTY/bl, 4acTOThl UK (a3bl). Crocod cTpoOupoBaHMs MpelyCMaTpUBAET HC-
H0JIb30BaHKE 7151 paOOTHI IPUEMHOTO YCTPONCTBA UMEHHO 3TOM 4acTU AUCKPETHOM NMOCBUIKH.
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Ha puc. a npuBeneHa QyHKUIMOHAJbHAs CXeMa MPHUEMHOrO YCTPOMCTBA, BXOJIHOU Y3el
KOTOPOT'O BBINIOJHEH B BUAE MEXAHUYECKOTO PACIPEACIUTEN. JTOT PAaCHpPENEIUTEIb COCTOUT
U3 CIUIONIHOTO KOHTAaKTHOTO KoJjiblia 1, K KOTOpOMY MOJKIIOYEeHa JIMHUS 2, Kojbua 3,
COJZIEPIKalIer0 YKOPOUYEHHBIE KOHTAKTHI, U IIETKU 4, KOTOPasi, BPaIlasch, CKOIBb3UT 10 KOJIbLAM U
OCYILIECTBIISIET 3JIEKTPUUYECKOE COEAMHEHHE YKOPOYEHHBIX KOHTAKTOB KOJbLa 3 ¢ KosbLoM 1.
Bce ykopoueHHBIE KOHTAaKThl COCIUHEHBI MEXIy COOOH M BBIBEIEHBI Ha BXOJ TpUrrepa 5, ¢
BBIXOIa KOTOPOro 6 MpPUHATHIE IOCBUIKM IIOCTYNAIOT Ha IOCIEAYIOIIHUE Y3/l IPUEMHOTO
ycrpoiictBa. Ecimm  MeXOy WMIylIbCaMM, IOCTYNAMOIIMMH U3 JIMHUM, W IPUEMHBIM
pacrpeeuTeNieM YCTaHOBIIEHbl CHH(A3HOCTh M CHHXPOHHOCTb, TO IaHHOMY YCTPOWCTBY
COOTBETCTBYET BpEMEHHas AMarpamma, NnpuBeleHHass Ha puc. 0. Ha Bxox pacnpenenurens
(k07B110 1) MOCTYMAIOT MOCHUTKA HEKOTOPO KOMOUHAIMH 7.
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B MoMeHThI IpueMa cpeliHel 4acTH KaKJI0M MOCBUIKU OCYILECTBIISIETCS] CTPOOUPOBAHUE,
KOTOPOE B JAHHOM CJIy4ae MPEJICTABIsACT COOOM COeTMHEHHE YKOPOUCHHOTO KOHTAKTa MEeTKOM 4
¢ koubiioM 1. Bpems cymiecTBoBaHUsS 3TOM Lenu (CKOMBKEHHUS IIETKH MO YKOPOUCHHOMY
KOHTAKTy) COOTBETCTBYET UIUTEIHLHOCTU CTPOOUPOBAHUS a.

Ha BpeMeHHO# quarpaMme MOMEHTHI CTPOOMpPOBAHUS MOKa3aHbl rpaguKkoM 8 B BUJC
MMITYJIbCOB TOKa, MOCTyHaromux Ha BXoj tpurrepa 5. Ilox Bo3geilcTBHEM KpaTKOBPEMEHHBIX
UMITyJTBCOB CTPOOMpOBaHMS 8 TpUTTEp 5 cpabaThiBaeT, U C BBIXOJA €r0 Ha Y3JIbl MPHUEMHOTO
YCTPOMCTBA MOCTYMAOT MOCHUIKH 9.

[Ipu opueHTanuu MOMEHTa CTpoOUpoBaHHS (YKOPOUEHHOTO KOHTAKTa) OTHOCHTEIHHO
CepeIuHbl MPUHUMAeMON TMOCHUIKM (pUC. a) HCKaKEHUS Hayaja M KOHIA IOCBUIKH, IO
JUTUTEIbHOCTH PaBHbIE WM MEHbBIIIHE, YEM
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a) 6)
HE OKaXyT BO3JEHCTBHS HAa KAa4eCTBO TOCBUIOK, IMOCTYMAIOIIUX C BBIXOJA TpUITEpa 5, T. €.
HCKaKCHHLIC B YKA3aHHBIX IPEACIIax JIMHENHBIE NOCHUIKU 6y,Z[yT HCIIPABJICHBI. Ecmu MmomenT
cTpoOupoBaHusl OyAeT CMEIIEH OTHOCHTEIBHO CEpeIWHBbI MOCBUIKH (puc. 0), TO TOMyCTHUMOE

3HaYeHWE MCKAKEHWH JIMHEHHON TMOCBhUIKM, KoTopas OydeT UCHpaBieHa MPHUEMHBIM
YCTPOMCTBOM, OKaXETCsl MEHbIIIE, YEM B IIPEBIAYIIEM ClIydae, U ONpelesuTcs popMyIIoit

T,—a
Q2 = —02__-"—ACM:Q1_.ACM’

rae Acy - CMEIIEHHE MOMEHTA CTPOOUPOBAHUS OTHOCUTEIBLHO CEPEIUHBI MOCHUTKH, MC.
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Cnenyer OTMETUTh, YTO YEM MEHBIIE BpEeMs CTPOOMpPOBAaHUS U TOYHEE OPHUEHTHUPOBAH
MOMEHT CTPOOMpPOBAHMS OTHOCHTEIBHO CEpPEIMHBbl IOCBUIKM, TeM OoJbllle 3HAYCHHE
UCTIPABIIAIONIEH CITIOCOOHOCTH yCTPOICTBA.

ITprem noceLI0K cIOCOOOM MHTETPUPOBAHUS SICEH U3 PUC.

V3en1 npueMHOro yCTpOMCTBa COCTOMT M3 paclio3HaBaTellsl 3HaKa MOCBUIKK 1, ABYX
HAKOIMUTENbHBIX 2JIEMEHTOB - KoHJeHcatopoB Cl u C2, aByx nmoruueckux sineMmeHtoB U (2),
cymmaTopa 3, BBIIIOJTHEHHOTO B BHJIe TpaHCHOpMATOpa, U BHIXOJHOTO Tpurrepa 4. B 3amannbie
MOMEHTHI BPEMEHM U3 CXEMbI IPUEMHOI'0 YCTPOMCTBA Ha BTOpBIE BXOABI 21eMeHTOB U nomaercs
KPAaTKOBPEMEHHBIN PETUCTPUPYIONIUN UMITYJIBC C 3aKUMa 5.

Ilyctb Ha BXOJ pacmo3HaBaTels 3HAKa IIOCBUIKM IIOCTYNaeT Cepusl IOCBUIOK,
npuBeqeHHas Ha rpaduke 6 (puc.). [Ipy mocTynaeHUN MOCBUTKH 10 3HAKY COOTBETCTBYIOIIEH 1 ¢
BBIXO/Ia PpacHoO3HAaBaTeNsd IMOJAETCsS HamnpsbkeHue, 3apspkaromee koHaeHcarop Cl. Emxocts
KOHJIEHCATOpa BbIOpaHa TakKoOH, 4YTOObI MOCTOSHHAs BPEMEHHM €ro 3apsijia 3HauuTelIbHO
npeBbllIalia JIUTETbHOCTD 3JIEMEHTapHO# MmochbulkM To; TakuM 00pa3zom, 3apsij KOHAEeHcaTopa
C1 nmponopruoHalieH JIUTeIbHOCTH TPUHUMAEMOMN MOCBUIKH 1.

[Ipu mpuemMe MOCHUIKK Jpyroro 3Haka (4To cooTBeTcTByeT () HampspKeHHE C BhIXOJa
pacro3HaBaress nmojaaercs Ha KoHaeHcaTop C2, mapaMeTpsl LieNu 3apsia KOTOPOro aHaJIOTUYHbI
napamerpam KonaeHncaropa Cl.

Ha rpaduke 7 mokazana BpeMeHHas quarpamma 3apsnga konjencaropa C/, Ha rpaduke 8§ -
koHJeHcaTopa C2. B MOMEHT MOCTYIUICHHUS! PETHCTPUPYIOIIETO UMITYJIbca (Tpaduk 9) ameMeHTh
N otkpeiBatorcss u koHneHcatopel Cl u C2 paspspkaiorcss yepe3 0OOMOTKH CyMMHUPYIOIIETO
tpanchopmaropa 3. Ilox Bo3melcTBHEM pPa3HOCTHOTO HAMNpPsDKEHUS cpadaThiBaeT Tpurrep 4,
BbIaBas curHan 1, ecnu 3apsn koHneHcaropa Cl okazancs Gombiue 3apsiia KoHneHcaropa C2,
niu ocbuTKy 0, ecii OONBIIH 3apsig HMEeeT MecTo Ha KoHeHcarope C2.

BpemenHnas nuarpamma MochbUIOK Ha BXOJ€ TPHUITEpa IpHBelaeHa Ha rpaduke 6. Bropas
nocbuika rpaduka 6 mpereprnena MCKakeHHe APOOJIEHUS, MPOSBUBILEECS B TOM, YTO MOCHLIKA
3Haka ( KpaTKOBpEMEHHO HM3MEHMJa 3Hak Ha 1, a 3areM BHOBb mpuobOpena 3Hak 0. B co-
OTBETCTBUM C TPUHIUIOM pPabOThl YCTPOMCTBAa 3a BpeMsi IpuUeMa O3TOH MOCBUIKH o00a
KOHJEHCATOpa IOoJIydaT 3apsii, OJHAKO, IOCKOJbKY IJIMTEIBHOCTh cOocTOssHHMA 0 oOkasaiack
0oJbIIIe ATUTENBHOCTH cocTosiHUS 1, konaeHcarop Cl 3apaauTcs 10 MOTEHLMan a, MEHbBILETO,
yeM noteHuuan konaeHcaropa C2. Ilpm cymmupoBanum tpurrep 4 BbIIACT NOCBUIKY O,
HECMOTpSl Ha HalIM4Yue UCKaXeHUs ApodbneHus. TakuM o0pa3oM, IOCBUIKA OKa)KeTcs
ucnpasieHHoOW. To ke camoe siBieHHE OyneT HUMETb MECTO U IPHU KPAeBBIX HMCKAKEHMSIX
MOCBUIKH, €CIIM OHM He OyAyT IMpeBbIIaTh ONpeAeNeHHO HOpMbl. i TOro 4YTOOBI
IIPOU3BOJMIIOCH HCIIPABIEHUE HCKAKEHHOW MOCBHUIKM, BenuuuHa 0,5 T nomkHa mnpeBbILIaTh
CyMMapHYIO 10 BpEMEHH BEJIMYMHY 3TUX UCKAKEHHI HE MEeHee 4eM Ha AcCp, 4YTO COOTBETCTBYET
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BPEMEHH 3apsifia KOHACHCATOpa 10 MOTEeHIMala, AOCTATOYHOro s paboTel Tpurrepa 4. Ha
rpaduke 10 moka3zaHbl MOCBUIKK Ha BBIXOJIE TpUTTEpa 4.

CymecTByIOT MpHEMHBIE  YCTPOWMCTBA, HCHPABISIOMIAS  CIIOCOOHOCTH  KOTOPBIX
00ycioBIIeHa KOMOMHUPOBAHHBIM ITPUMEHEHHEM CITOc00a CTPOOUPOBAHUS U MHTETPUPOBAHUS.

Crnenyer oTMETUTH, 4TO 3(PPEKTUBHOCTH CIIOCO0a MHTETPUPOBAHMUS, TaK ke Kak crocoba
CTpoOHpOBaHUS, B 3HAUMUTEILHONW Mepe OIpeAensercs KauecTBOM (ha3HupoBaHUS MPUEMHOIO
ycrpoiictBa. Hanexxnass pabota cucTemsl Inepeadyd TUCKPETHOW HMH(OpMAIMH OIpeaeseTcs
TpeboBaHreM CHH()A3HOWM W CHHXPOHHOW pabOThI TEPENaoIIer0o M MPUEMHOTO YCTPOWCTB.
CundazHocTh NMPUEMHHUKA C TMEpelaTYnKa MOIICPKUBACTCS aBTOMATUYECKH B TEUEHHUE BCETO
mporiecca padOTBHl CUCTEMBI. 3amadeil ¢da3upoBaHMs SBISETCS obOecrnedeHne CUH(PA3HOCTH
npreMa He TOJBKO 1O MOCHUIKaM, HO | IO IMKJIaM Iepeiadu. B 3aBUCHMOCTH OT BBITIOJIHEHUS
YCTPOMCTB (pasupoBaHus pa3IuyaloT CHHXPOHHBIE, CTAPT-CTOIHBIE U CTAPT-CTOMHO-CUHXPOHHBIE
CHCTEMBI IIepe1ayyl MOCHUIOK.

CpaBaenue 3¢(HEKTUBHOCTH MTPUMEHEHHUS TOTO WM IPYroro Crocoda mpuema MmoChUIOK
JOJI’KHO BBITIOJHSATHCS pa3IebHO I CIydast IPOOICHUS MTOCHUIOK.

B  ycnmoBumsx  KpaeBBIX ~ HCKaXEHUW  CHOCOO0  CTpOOMpOBaHMS  OOECTICUMBACT
0OE3BICKKEHHBIN MPUEM MOCBUIKK 0 TeX IMOp, MOKa CMEHa 3HaKa TOCBUIKH HE COBIAJIET C
MOMEHTOM cTpoOupoBanus. [Ipy oueHb Majol ATUTENBHOCTH CTPOOMPOBAHUS MaKCHMalbHOE
CMEIIEHHE TpaHMIl MOCBUIKM, JOMYCTHMMOE IIpH JaHHOM Cclocobe mpuema, Ompeaessercs
BenuunHOM QcTpo6=To/2. Ilpu uHTErpaJIbHOM CrOcOOe mpuema s OIEHKH 3HaKa TMOCBUIKU
HEoOXOouMa PETUCTpallds HE MEHEE YeM I[OJIOBUHBI JIIUTEILHOCTH IMOCBUTKHA. [Ipu 3TOM
MaKCHMaJbHOE CMEIIEHWE TpaHUI] TMOCBUIKH, OOYCIOBJIEHHOE KpPaeBbIMU HMCKaKEHUSIMU,
onpenenurcs BenuunHoi QuHT=0,25T0. Takum oOpa3oM, MpU KpaeBBIX UCKAKEHUAX Haubosee
3 PEeKTUBHBIM CIIOCOOOM TpHEeMa TOCBUIOK SIBIIETCS CIOCO0 CTPOOHMpOBaHUS. Y CTPOMCTBO C
npUMEeHeHHeM crocoba CTpoOMpoBaHMs O0eCleYrBaeT MPHUEM MOCHUIOK MPHU BIABOE OOJIBIIUX
KpPaeBbIX MCKAXKEHUSIX, YEM 3TO JOMYCTUMO JJIsi aHAJIOTMYHOTO YCTPOMCTBA, BHIMOJIHEHHOTO Ha
OCHOBE cI1oco0a MHTETPUPOBAHMUSL.

[Ipu Hamuuuu npoOieHui CTpoOMpOBaHKME HE OOECIEYMBAET MPABHIBHOW PETUCTPAIIUN
IOCBUIKA B TOM Cllydae, Korjga JpoOJjieHHe COBIAJaeT ¢ MOMEHTOM cTpobupoBanus. Ilpu
UCIOJIb30BAaHUHU CIIOCO0A MHTETPUPOBAHUS KAYECTBO INpHEMa MOCBUIKM HE 3aBHCHUT OT pac-
MOJIOKEHUST MOMEHTOB JPOOJICHUS, 3/1€Ch YCIOBHEM MPABWIBHOTO TIPHEMa  SBIISETCS
TpeOOBaHMi, YTOOBI CyMMa JUIMTEIBHOCTEH  HWMITYJIbCOB  JIpoOJeHus  (MMIyJIbCOB
MPOTUBOIMOJIOKHOTO 3HaKa) OblJla MEHEe MOJOBUHBI [UIUTEIFHOCTA SJEMEHTAPHOW IOCBUIKU
(Bpemenu wunHTerpupoBanus Tu=To). Takum o0pa3om, eciu B HCKOKEHUAX TMepeaadn
npeoOyiaaeT  sBIEHHWE APOOJEHUS TOCBUIOK, CHOCOO HMHTETPUPOBAHHS  OKa3bIBACTCS
3HAYUTEITHHO P (HEKTUBHEE, YEM CIIOCO0 CTPOOMPOBaHUS.

TeopeTnueckass HCIIPABIISAIONIAS CIOCOOHOCTh CHHXPOHHOTO MPUEMHHKA, BBITTOTHEHHOTO
Ha OCHOBE Cmoco0a CTpOOMPOBAHUS W WMEIOIIETO JTUTEIHLHOCTh MOMEHTA CTPOOMPOBAHMS a,
ompeaensercs: Gopmynoit, %,

. To—a
p._——--—-——2T0 100

(110 KpaeBBbIM UCKAXEHUSM IOCBUIOK).
Hcnpasnsromas ciocoOHOCTh MO ApobieHusM orpenensercs popmymoi, %,

9 = —1—100.
0
JIisi CUHXPOHHOW CHCTEMBI, BBINIOJIHEHHOW C PEruCTpalMel IMOCBUIOK IO CIOCo0y
uHTerpupoBanus, n=25%, 6=50%.
Hcnpasnsromas cnocoOHOCTh CTapT-CTOMHOIO MPUEMHHUKA ¢ perucTpaiuei mocbuiok Mo
croco0y cTpobupoBanus onpenensercs Gpopmymnoi, %,
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b = on_ 100,
Ty
rae Quon - IOMyCTUMOE CMENIEHUE TPAHUII-TIOCHUTOK, Yo.
CJIGI[yeT HOI[‘IepKHYTB, qTo HpI/I CTpaT-CTOHHOM HpI/IeMe cnez[yeT cuuTatrbCsa C
BO3MOYKHOCTBIO MCKa)XEHHUs Hadajga CTapTOBOTO HMMITYJbCAa MU «CMEIICHUEM CTapT-CTOIHOTO
nepexoar.
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Ha puc. a npuBezieHbl BpeMeHHas [uarpaMMa HEMCKaXXEHHBIX MOCBUIOK CTApT-CTOIHOM
KOMOUWHAIIMH U PaCcIOI0KEeHNUE YKOPOUEHHBIX KOHTAKTOB (MOMEHTOB CTPOOMPOBAHUS).

Ota 1uarpamMMa COOTBETCTBYET CIy4yaro HJIealIbHOro (ha3upoBaHUs, U IIPU 3TOM

T _—
Qo = —>—= 100,
2
a cJe10BaTeNbHO,

To=2 199
2T,

Ha puc. O mpexacraBneHa BpeMeHHas JauarpaMma Jjisl Cilydas MCKaK€HHs Hadaja
CTapTOBOM MOCBUIKU (CMEILIEHUS! CTapT-CTOIHOrO Mepexoaa) Ha BennuuHy QcT. OTO cMmelleHne
BBI3BAJIO CMEIIIEHHE MOMEHTOB CTPOOMPOBAHUS BCEX MOCBUIOK OTHOCHUTEJIBHO CEPEIUHBI 3THUX
nocbuloK. Ecny npoaHanu3upoBaTh yYCIOBUS IIPUEMA, HAIpUMEp, YE€TBEPTOW IOCBUIKU, TO
OK@XEeTCsl, 4TO JOMYCTHMblEe HCKa)KEHUs KOHLA 3TOM mochUIkM cocTaBisitor Quom. Ilpum
IPEBBIIIEHUH YTOT0 3HAUEHUS ITOChUIKA OYIeT 3aperucTpUpOBaHa HEMPABUIIBHO.

Takum o6pazom

I

Yer

Qaon="0Q zon+Qecr,

rae Q'mom - IOMyCTHMOE CMEIICHHWE TpaHul] WH(GOPMAIMOHHBIX TOCHUIOK TMPU HaJTUYHH
CMEUIEHUS CTapPT-CTOMTHOTO MEPEX0/Ia.

B cootBercTBHM ¢ pekoMenaarusamMu MKKTT crapT-cTONHBIM HCKa)KE€HUEM HAa3bIBAETCS
BenuuuHa, %,

5. — Qmax 100,

cT T
Ty

rac Qmax - MakKCUMaJIbHasd U3MCPEHHAasd PasHOCTb MCEXKAY MNOCTYIMUBIIMMH U TCOPETHUYCCKUMU
HWHTCpBAJIaMU, pa3aCIAr0IUMHA JIIOOEIC rpaHulbl MTOCBUIOK U CTapT-CTOHHHﬁ nepexon.
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CMerieHue CTapT-CTOITHOTO IMEpexoja MpU ITOM YCIOBHO IOJAaraeTcs paBHBIM HYIIIO,
TEOPETUUECKH K€ MHTEPBAJIbl OMPEEISIIOTCS OTHOCUTENBLHO 3TOT0 HYJIEBOro rnepexoia. Takum
o0pa3oM, TNpU OJUHAKOBOM CKOpPOCTH Tepeladyd M paBHOW JUIMTEILHOCTH MOMEHTOB
CTPOOMpOBaHUSI CHUHXPOHHAs CHUCTEMa Tepenadnd obiamaeT Oosiee BBICOKOW HCIPaBISIONICH
CIOCOOHOCTBIO, YeM cTapT-cTonHas. COBpeMEeHHbIE FIEKTPOHHBIE TIPUEMHBIE YCTPOWCTBA MMEIOT
HCIIPaBJISIONIYI0 CIOCOOHOCTh B mpenenax oT 40 mo 48%, ogHAKo B psijie CIIydaeB 3TOTO
HEI0OCTaTOYHO Ui 00ecreueHus 3aJaHHOM JI0CTOBEpPHOCTH Nepeaayl; AajbHelee MOBbIIICHUE
JIOCTOBEPHOCTH JOCTUTAETCsS NMPUMEHEHHEM CIeIHalbHBIX CIIOCO0O0B mepenaud UHQOpMAaIUH.
O} PeKTUBHBIM  CIIOCOOOM  TOBBIMICHUST  JOCTOBEPHOCTH  SIBJISIETCS ~ METOJ  BHECEHUSs
M30BITOYHOCTH B NepeaaBaeMblii curHai. JIroOble MeToJbl BHECEHUSI M30BITOYHOCTH B CHUTHAI
CBSI3aHBI C yBEJIIMYEHHEM OOBbeMa CHUTHaia (YBEJIMYEHHEM MOIIHOCTH CIIEKTpa) JUOO BpEeMEeHU
nepenayu curHaia. [lpu npoBepke Takoro CUrHajga Ha MPUEMKE UMEETCSI BO3MOXHOCTD 10 PSAY
JIOTIOJTHUTEIIBHBIX €r0 KaueCTB OTJIMYATh MPABUIIBHO MPHHATHIA CUTHAI OT HENPaBHJIBHOTO, a B
psane ciaydaeB JlaXXe BOCCTAHABIMBATh HENPAaBWIbHBIM curHain. BtopbsiM 3¢ ¢eKkTuBHBIM
CIOCOOOM TIOBBIIICHHUS JIOCTOBEPHOCTH SBIISICTCS HUCIONB30BAaHUE HA MpPUEME CIEelHaTbHbBIX
YCTPOMCTB - IETEKTOPOB KauecTBa CUTHaja. DTOT crocol OyJeT paccCMOTPEH HIKE.

B nmpaxTuke BBINOIHEHUS] COBPEMEHHBIX YCTPOUCTB Mepeadd JUCKPEeTHON HH(pOpMaIu
HIMPOKO  MCIOJNB3YyeTCd  METOJ  TOBBIIMIEHUS  JOCTOBEPHOCTH  MyTEM  IPUMEHEHUs
KOPPEKTHPYIOLINX KOJIOB.

IloBbIlIEHNE 10CTOBEPHOCTH MyTeM NMPUMeHEHHsI KOPPEKTHPYIOUINX KOA0B

PaccMmoTpeHHBIi BbIIIEe CIOCO0 YBeNWYeHHUS MH(POPMALMOHHON €MKOCTH CUTHAjla IMyTeM
WCIIOJIB30BAaHUS  KOJOBBIX  (NMPOCTBHIX) KOMOWHAIMA HE  00ECTeunBacT  TOBBIIICHUE
JIOCTOBEPHOCTH Tepeaun HHPOPMAILIUU B YCIOBUAX BO3AECUCTBHS (PAKTOPOB, HCKAKAIOIINUX JIBO-
UYHYIO0 MOCBUIKY. [Ipu MCHoOIb30BaHUU IPOCTHIX KOJOB OJHA HMH(OpMalHMOHHAs KOMOWHAaLUs
OTIIMYAeTCs OT JIpyrol oaHuMm pasMmepoM (Hanpumep, 1100 u 1001), naxe nckaxkeHue BCEro
OJIHOM TIOCBUTKH B TaKOW KOJIOBOW KOMOWHAITMHM BBI3BIBAET MOTEPIO TIepeaaBaeMoil nHpopmaim
U TmpueM omubouHOM (HecymiecTByromeil) uHdopmaruu. s obecriedeHus: MOBBIIIEHHON
JIOCTOBEPHOCTH TepeAadyn MHGOpMaluu B YCIOBHUSIX IOMEX HCHOJIB3YIOTCS ClielHaIbHbIe
KOPPEKTHPYIOLIUE KOJBI.

B xoppekTupyomux kogax KOMOMHAIMK, HECylie HH(OPMALINIO, OTIUYAIOTCS APYT OT
JIpyra HE MEHee 4YeM JABYMS »DJeMEeHTaMH. Bce KOIMYeCTBO BO3MOXKHBIX KOMOMHAIUIA
KOPPEKTHUPYIOLIEro KoJa MOJAPa3JelieH0 Ha JBE TPYMIbl - KOMOMHAIMM pa3pelieHHbIe, T.€.
KOMOWHAIMK, HECyIIUe IOJIe3HYI0 HH(OpManuio, U KoOMOMHAIMM 3ampenieHHble. Hamuune
HENPaBWJILHOTO MpreMa XOTsl Obl OTHOTO AJIEMEHTA pPa3pelIeHHON KOMOMHALIMY MTPEBPAILAET 3Ty
KOMOMHAIIMIO B  3alpelieHHYl0 KOMOHMHALMIO, KOTOpas BOCIHPHUHUMAETCS IPHEMHBIM
YCTPOHMCTBOM HE Kak HH(pOpMaNMs, a KaKk CHTHaJI O HaIWyuu ommOku. Takum oOpazom,
KOPPEKTHPYIOIIIE KOJbl 00eCIIeunBalOT 00HapyKEeHHE OMMOOK MpH Tepenade nHhopMalyi, a B
psizie caydaeB M HCIpaBIeHUE 3TUX OMIMOOK. B COOTBETCTBUM € 3TUM MOXHO FOBOPHUTH O KOJAX C
oOHaXeHHeM OMIMOOK M 00 HCTIPABIISIIONINX KOAAX.

Koppektupyromue Kkoabpl MOApa3feNsioTcss Ha pPaBHOMEpPHbIE U HEpaBHOMEPHBIE,
JTIBOMYHBIE U MHOT'OITO3UIIMOHHEIE.

HepaBHOMepHBIE KOABI XapaKTEpU3YIOTCS pa3HbIM KOJIWYECTBOM DJIEMEHTOB B
KOMOWHAIMM, @ MHOTOIO3UIIMOHHBIE KOJBI - MCIOJNB30BAaHMEM Ui Iepenadyd HHGOpMaIiu
CUTHAJIOB, IapaMeTp KOTOpPBIX MOXKET NpPUHHUMATh Oojee [BYX JIUCKPETHBIX 3HAUCHUM.
Hcnonp3oBaHne HEpPaBHOMEPHBIX KOJOB M KOJOB MHOTONO3HMIIMOHHBIX, Kak IpaBHIIO,
3HAYUTENIbHO YCJIOXKHSET YCTPOMCTBA mepeAaud U npuema MHGOpMaluu, MO3TOMY 3TH BUIbI
KOPPEKTHPYIOLINX KO/I0B HE HAIIUTM HIMPOKOTO IIPUMEHEHUSI.

JIBoUYHBIE paBHOMEpPHBIE KOPPEKTUPYIOUIME KOABI MOTYT OBbITh OJOYHBIMH H
HENpepbIBHBIMU. bIOYHBIE KOIBI TpPEAyCMAaTpUBAIOT Iepenady HHGOPMAIMH OTIEIbHBIMU
KOMOHMHAIMUSIMH - OJIOKaMH, KOTOpPbIe KOAUPYIOTCS M AEKOIUPYIOTCS HE3aBUCUMO JIPYT OT JApyTa.
HenpepbiBHBIE KOIBI TPEACTABISAIOT €000 HENpPEepHIBHYIO MOCIEN0BATEIbHOCTh pa3psiioB
(MOCBUTOK), W  pa3lelieHHe dTOW  TMOCJIEeNOBATEIbHOCTH Ha  OTACIbHBIC OJIOKM HE
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npexycMarpuBaeTcs. B cBow odepenb, OJIOYHBIE KOMBI MOIPA3NEISIOTCS HAa Hepa3leliuMbIe U
paszzgenumMble O50uHbIE KOABI. B Hepaszmenumom OJI0YHOM Koie HH(POPMAIMOHHBIE DPAa3pSIbI
MOSIBJISIFOTCS. B OJIHO BPEMS C IIPOBEPOUHBIMU pa3psiaMu, U pa3feuTh UX Henb3s. [Ipumepamu
HEpa3AeTuMOoro OJI0OYHOTO KOJA SIBISIOTCS KOJABI C MOCTOSIHHBIM BECOM, KOJbl C NMPOBEPKON Ha
yeTHOCTh. Ko/ioBass KOMOWHALMs C TOCTOSHHBIM BECOM BCEr/a COACPKUT OIPEAeICHHOE
KOJIMUECTBO eauHMI. Tak, nmpu cemuzHadHoMm kozae Ne 3, pexomenmoBanHoM MKKTT mis
nepenaun TenerpadHoi nHbopManuu, B KaxI0H KOMOMHAIIMHN UMEETCS TPU €IUHUIIBI H YE€ThIpe
Hyna. B mpuemMHOM yCTpoWcTBe omuOKa OINpeAensercs IMOJACYETOM CIWHHI] W HyJIeH B
KoMOMHammu. Ecnu olHa W3 eQUHHII MPEBPATUTCS B HYNb, TO MPHU IMOACYETE OKAXKYTCS IBE
€VHUILIBI U MSTh HyJIEH, 4TO IBUTCS CUTHAJIOM omuOKku. [Tpu npeBpaiiieHuu HyneBoi MOCHUIKU B
eAuHHIy OyAeT 3aperucTPUpPOBAHO YEThIpE EAWHHIBI W TPU HYJNsA, 4YTO TaKxke Oynaer
CUTHaNM3upoBaTh 00 ommOke. JlaHHBIA KOJ OOHAPYKMBAET TOJBKO OIIMOKH, W3MEHSIOIINE
cooTHoleHue 3/4.

B xoze ¢ mpoBepKkoil Ha YeTHOCTh pa3pelIeHHBIMU KOJOBHIMU KOMOWHAIIUSMU SIBIISIOTCS
KOMOHMHAIMH, COJEPKAIUE YeTHOE KOIWYEeCTBO eauHMIl. [IpoBepka B NMPHEMHOM YyCTPOWCTBE
OCYIIECTBIISIETCS TOJCYETOM €IWHUI[ B MPUHATOM KoMOuHanuu. Ecnum eauHun oxaxkercs
HEYETHOE KOJIMYECTBO, TO ¢uKcupyercs omuOKka. JlaHHBIA KOJ Ompenensier Hajaudue
HEIMPaBUJIBLHOTO MPHUEMa HEUETHOro uucia Mmockutok (1, 3, 5), HO HE pPEerucTpupyeTr HaJIudue
YETHOTO WYHCJIa HEMPAaBWIBHO TMPUHATHIX TMOCBUIOK. Pa3neneHHbIMU OJOYHBIMH KOJAMU
HA3bIBAIOTCS KOJbI, B KOTOPBIX YacTh pa3psaoB (HampuMep, n pa3psIoB) OTBEACHA I epeaadn
uH(poOpMaInK, a Ipyrasi 4acTh pa3psaoB (Hampumep, k pa3psaoB) nmpeaHazHadeHa ISl TPOBEPKU
KayecTBa IpueMa 1 Ha3bIBaeTcsl IpoBepoYHbIMU. Takue ko/bl Ha3biBalOTCs (nk) - Kogamu.

Cpenu pa3genuMbiX KOJOB pa3inyaloT CUCTEMAaTUYECKUE U HECUCTEMAaTUYECKHE KOJIbI.
[Ipexxne uyem mepelTH K PacCMOTPEHHMIO ATHX KOJIOB, PACCMOTPHUM IIPOIECC CIIOKEHUS,
YMHOXEHUS ¥ JISJICHUS TBOMYHBIX KOJAOBBIX KOMOMHAIIHIA 110 MOYJTIO 2.

CJ10:xeHne 1o MOJYJIIO 2 OCHOBAHO Ha CIEAYIOIINUX MOJ0KEHUSIX:

191=0; 000=0; 0b1=1; 1©0=1.

Taxum oOpaszom, cnoxeHue AByxX ABOMUYHBIX KomMOuHauuii 10110 u 10101 BeimosHAeTcs

CJIETYIOIIUM 00pa3oM:

10110
D 10101

00011,

T. €. CJIO)KEHHUE BBIMOJIHAETCA [0 pa3psiiaM C YIETOM YKa3aHHBIX MMPaBUIL.

YMHOXeEHHE IBYX KOMOMHAIIMI COOTBETCTBYET MPABUITY apU(PMETHIECKOTO YMHOKEHUS,
HO CYMMHUpPOBaHHE BBHINIONHSETCS To Moxyito 2. Ilpeamonoxum, xombOunanuio 10111 Hamo
yMHOXUTh Ha 1001, moyuum

10111
X 1001

10111
00000
00000
10111
10101111

JeneHne aHAIOTMYHO apUPMETHUECKOMY JICJICHHIO, HO BMECTO BBIYUTAHHS
MPOU3BOAMUTCS CIIOKeHHe 1o mMonayito 2. [lpenmnonoxum, yto Hamo pasaenuts 110101 wa 101.
[Tonyunm:

D
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110101 101

S?

01 110QL,
111 oo 1o
Do
100
01
g

T. €. nonyuyuM umciao 1110 m ocrarox 11/101. HemocpenctBeHHO W3 MpaBMII CIIOKEHUS IO
MOJYJII0 2 BBITEKAeT MPABWJIO: CyMMa IO MOAYNIO 2 JIByX WIM HECKOJBKMX KOMOWHaIMH
CHCTEMAaTHUYECKOI0 KOJla sBIsieTCS KOMOMHAIMEN 3TOro ke Koja, T. €. 3aBUCHMOCTb MEXIY
MH(POPMALMOHHBIMA U MPOBEPOYHBIMHU 3JIEMEHTAaMH B CyMMAapHOW KOMOMHAIMu OyAeT Takou
ke, KaK U B HICXOJHBIX KOMOWHAIHSIX.

CucremaTtudeckue KOAbI TPEACTABIAIOT €000 MHOropaspsaHble KOMOMHAaLMHU, B
KOTOPBIX BBIAETICHBI MO3UIUHU (pa3psbl) A nepeaadyd HHPOPMALMOHHBIX MTOCBUIOK U MO3UIMN
JUId TepeAayd NMPOBEPOYHBIX MOCHUIOK. Kakaplil 37€MEeHT NpoBEepOYHOM KOMOMHALUU IO-
JTy4aeTcsl CIOKEHHEM 0 MOAYIIIO 2 ONpeeseHHOH KOMOMHAIMK MH(POPMALMOHHBIX MOCBIIOK.
[TpocrelimuM mNpeacTaBUTENEM CUCTEMAaTHYECKOTrO0 KoJa SBJIAETCS KOJA C YETHBIM YHCIOM
enunul. KojgoBass KoMOMHAIMS 3TOTO KOAA MMEET N pa3psiioB, U3 KOTOPHIX (n - 1) pa3psaaoB -
MH(GOPMALIMOHHBIE U OJUH Pa3psAl - IPOBEPOUHBIN. 3HAK MPOBEPOYHOIO JIEMEHTa BbIOMpaeTcs
TaKUM JK€, KaK ¥ 3HaK CyMMBI [0 MOJIYJTIO 2 BCeX MH(POPMAIIMOHHBIX MOMEHTOB.

Ha npueme BBINONHSAETCS CIOKEHHE BCEX AJIEMEHTOB KOAa MO MOIYJI 2, M IO
pe3yJbTaTaM CJIO0XKEHHUS OIpeNeNsIeTCs] Haluyie HEYEeTHOrO YMclia OMIMOOK, T. €. MPOmNaJaHui
WIN NOSIBJIEHUH 3HAKOB. YeTHOE KOJIMYeCTBO OIMOOK KoJ He onpeaenser. [Tycts umeercs kox ¢
n=4, 1. e. c 2'=8 UH(POPMALMOHHBIMA KOMOMHAIIMSIMA U OJIHOM mpoBepouHoid. [Tpenmonoxum,
YTO Ha/O nepenaTs nHpopManuoHHyro komouHamuio 011. 3Hak TPOBEPOUYHOTO pa3psiia onpese-
JIUTCSI KaK

a4=a1@ag®a3= 1P 1@0=0,

1 KojoBasi koMOuHanus 0ynet umetsh Bua 0011. Ha mpuemMHOM KOHIIE TpU CYMMHPOBAHHH BCEX
aneMeHTOB 1o Moxaymo 2 momyuuMm 0. Ilpenmonoxkum, 49TOo KOMOMHAIMS HCKAa3WiIach u
HMCKKEHHE M3MEHUJIO TPH 3HaKa KOMOWHAIINH, T.€. OHA BOCIpHHsATA Kak komOuHarus 1101. Tlpu
CYMMUPOBAHUU 3JIEMEHTOB MO MOJYJIIO 2 MOJYy4YUM Ha MPUEME 3HAK 1, UTO SIBJISETCS CUTHAIOM
ommOku. Ecnin koMOMHanms MCKa)XeHa Ha JBa 3HaKa, T. €. crtaia 1001, To mpu cymMMUpOBaHUU
Ha mpueMe MmoiayduM 3Hak (, 4To MOATBEpKAAeT HEOOHAPYKEHHE MPH JAaHHOM KOJAE YETHOTO
ymcna omnbok. Hanbomnpiiee pacnpocTpaHeHUe NOTYUYHIA CUCTEMAaTUYECKHUE KOJbl XEMMUHTa U
nukinyeckuit koa. I[lepea paccMOTpeHHEM 3THX KOJIOB YTOYHUM HEKOTOPbIE TTOHSTHSI.

KonoBbIM paccTosiHueM Mexny ABYMs KOJOBBIMM KOMOWHALMSMHU. HA3bIBACTCSI YUCIIO
OJIHOMMEHHBIX Pa3psi/ioB C OTIMYHBIMU CUMBOJIAMU. {1 IBOMYHOTO KOJa KOJIOBOE PACCTOSTHUE
YUCJICHHO PaBHO CYMMeE IO MOJYJIIO0 2 CpaBHHBAaeMbIX KOMOMHAIui. B TpexpaspsaHoMm Koje ¢
paspenieHHbBIMH  KoJoBbIMU KoMOuHanusamu 101; 110; O011; 000 xomoBble paccCTOSHUS
OTIPEIEIIAIOTCS KaK

101 110 011 o1 . 110
D 110 | D o1 - Do D | D 00
ol  Tfor: ot for¢ 10

U OyAyT paBHBI 2, TaK KaKk B KaXXJIOM CiIy4ae CpaBHEHHUS HMeEEeM JIBa pa3psija C pa3HbIMU
3HAYEHUSIMU CUMBOJIOB (3HAKOB MOCHUIOK).
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Ecnu npu coctaBneHnu koja 3aaHo oOHapykeHue 10 | ommbok uiu ucnpaBieHue 10 6
OmMOOK, TO MEXIy STHMU BEIMYMHAMH M KOJOBBIM PACCTOSHHEM JOJDKHBI OBITH CIEIYIOIINe
3aBHCUMOCTH:

doz=o0-+1;
do=2{41.

Ecnm kon wicnonb3yercs anis ucnparieHus | ommOok u oOHapyxkeHus o>l omuboK, To
HE00XO0IMMO BBITIOJIHUTH TpeOoBaHUE

dy=lo--14-1.
[TomexoycTOMYMBOCTh JTHOOOTO KO/a XapakTepusyercs KodhdHUIIMEHTOM OOHApYKEHHS
WM UCTIPABJICHUS OIIMOOK

AO
mO A —I—B ’
&l 0

rze Ao - KOJMYecTBO KOMOMHAII, B KOTOPBIX OMIMOKa 0OHapyXMBAaeTCs WK HCIpaBisercs; Bo
- KOJIMYECTBO KOMOMHAILINH, B KOTOPBIX OIIMOKa HE OOHAPYKUBAETCS M HE UCTIPABIISACTCSL.
N36pITOUHOCTD KOJ1a ompeenseTcs: GopMyoi

W-——r-——l—-— IogéM
no logy NV

?

€ N - YUCIO pa3psioB KOJA; T - YHUCIO IPOBEPOYHBIX pa3psioB B KaXIAOW KOJOBOM
KOMOWHAIMK; M - 4HCIIO pa3peleHHbIX KoMOMHAIUi; N - 4UCII0 Hepa3peleHHBIX KOMOWHAITHH.

s (n, K)-Koma 4mciio KOMOMHAIMH paBHO 2", a YMCIO pa3spelieHHbIX KOMOMHALWiA
onpenensercs Gopmynon

M=2k==2n"7,

Komom XemmuHTa Ha3pIBaeTCS CUCTEMATHUYECKHM OJIOUHBIA pasfenumbiidi (n, k)-xom, B
KOTOPOM  TPOBEPOYHBIE  paspsiibl  OPEACTABISAIOT  co0OM  JIMHEHHble  KOMOWHAIMU
MH(POPMALMOHHBIX Pa3psaloB, T. €. 3HAYEHUS [IPOBEPOUHBIX Pa3psA0B MEHSAIOTCS B 3aBUCUMOCTHU
OT MepenaBaeMoil KOMOWHAIMKM HMH(OPMAIMOHHBIX TMOCBUIOK. PasznmuuaioT kox XeMMHUHra ¢
KO/IOBBIM paccTosiHueM do=3, ucnpaBIIsOLIMii J100bIe OAMHOUYHBIE OIINOKH, U KO XEMMHHIa ¢
do=4, ucnpasnsronuii 100bIe OAUHOYHBIE OITHOKK U OOHAPYKUBAOLIHUI BCE IBOMHBIE OMIMOKY.

ITpu mpueme xoma XeMMMHIra OCYLIECTBISIETCA NMPOBEpKAa MPAaBUIIBHOCTU NEpeAayu, U
OpU TOSBICHUU OINMOKH OIpeNeNseTcss HOMEp HeNpaBWIbHO NPUHATOrO paspsna u
OCYILECTBIISICTCS UCIIPaBIICHUE OMMOKH. PaccMoTpuM npouecc 00pa3oBaHMs IPOBEPOUYHBIX KOM-
OMHaIuMil Mpy mepeqaye U MpoIecC BBIABICHHUS HOMEpa HEMpPAaBWIIBHO MPHHATOTO paspsjaa Ha
npremMe NPUMEHUTENBHO K Koay ¢ do=3 u nsaTupa3psiHoi HHPOPMALMOHHON KOMOMHAIIUH.

B cootBercTBUM ¢ hopmyroi

r=—0n"k>=pn—1]
st k=5 9ucio 35eMeHToB Kojia n=9, 4uciIo pas3psioB MPOBEPOYHON KOMOMHAIIMM paBHO n — K
=9 — 5=4. B Ta0:1. 1aHbpl HOMEpa pa3psI0B pacCMaTPUBAEMOI0 KOAa B TBOMYHOM Hamucanuu. 13
TaOJIMLBI BUJIHO, YTO B KOMOWHAIUAX, B COCTaBe KOTOPBIX UMEETCS TOJIBKO OJHA €IUHUIIA, OHA
COOTBETCTBYET HOMEpaM paspAnoB 1, 2, 4 u 8. DTu pa3psiabl 1e51ecoo0pa3HO UCMOIb30BATh IS
o0pazoBaHHsl TMPOBEPOYHON KoMOWHaIMu. Takum oOpasom, paspsaer P1, P2, P4, P8 -
pOBEpOUHBIE, a pa3psnsl P3, PS5, P6, P7, P9 - undopmanronnsie.
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Koglggggig);gggggnu 3anuch HOMepa paspAfa B ABOMYHOH KOMOMHAUME NpH n=4
ﬂ 1 0" 0 0 1
2 0 0 1 0
3 0 0 1 {
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

Paccmotpum Bech mporecc mepemaun uHGopmanuu. llpeamonoxkum, 4TO Mosie3Has

uHpopmanus coorBercTByeT komOuHanmuu 01101. B wuHpOpManmumoHHBIX pa3psuax oOHa
3aIMIIETCs B BUAE

Py | Py Po | Py | Py

o | o |y

[TpoBepounass komOuHaIUss GopMupyercss U3 WHOOPMAIMOHHOW TYTEM OIPEACICHHS
3HAYMMOCTH KaXKJIOTO €€ pa3psia B COOTBETCTBUH ¢ (hOpMyIaMu

P1=P3€BP5®P7®P9;
P2=P3®P5®P7',
P4= P5€BP5®P7,
P8=Pg.

B Hamewm cayuae

Pi=100B100=0;
Pr—1®1®]1=1;
Pi—0D1B1=0:
PS:Os

T. €. IPOBEPOYHAsE KOMOMHAIIUS 3aMUILETCS KaK

Taxkum oOGpa3om, oOmmas KojgoBass KOMOMHAILMS, coAepikamas nHpopManuo (B pa3psaax
P3, PS5, P6, P7, P9)u npoBepounyro komOuHanuto (B paspsiaax P1, P2, P4, P8), Oyner umers Bu:

PglPs p, PelPslPGIP:,'P?"P;'

1) oo | o | o R

[IpennonoxuMm, 4TO MNpH TpPUEME HENPAaBWIBLHO MNPUHAT 3Hak PS5, T.e. BocnpuHsTa
KOMOHHAIHUA

o | o | 1
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Py l Py P, Pg Py I Plg‘l }53 I qul Py
o | o I L 1 | 0 ll |1 [ o

JUnist BBISIBIIEHUS OIIMOKHM Ha TpUeMe MPOU3BOIUTCS YEThIpEXKpaTHasl MPOBEpKa KOJT0BOU
KOMOWHAIIUK ITyTEM CYMMHUPOBAHUS IO MOJYJIIO 2 CISAYIONIUX Pa3psaoB:
nposepka Ne 1 — Py, P;, Ps, P7,Py;
nposepka Ne 2 — Py, Py, Pg, Pq;
npoBepka Ne 3 — Py, Ps, Ps, Pr;
nposepka Ne 4 — Pg, P,.

B nawem cayuae monyupm:

nposepka Noe 1 — 0@ 1D1D1B0=1;

nposepka Ne 2 — 1D 1D1B1=0;

nposepka Ne 3 — 0D 1P1B1I=1;

poBepka Ne 4 — 0P0=0,
yT0 cooTBeTcTBYeT KomOmHanuu 0101, kotopas, Kak BUIHO M3 TabJ., COOTBETCTBYET 5, T. €.
HOMEpY HENpaBWJIBHO MNPUHATOTO paspsga. OnpeaeinuB HOMEP HENPAaBUILHO IMPHHSITOTO
paspsiaa, JIETKO BOCCTAaHOBUTH (MCIIPaBUTh) KOMOMHAIIMIO, M3MEHUB 3HAK YKa3aHHOTO pa3pszia Ha
oOparubid. Takum 006pa3oM, Ipu MOSABICHUN €MHUYHON OMIMOKU OyaeT 00Hapy>KEHO HE TOJIBKO
9TO TOSBJIEHHE, HO W HOMEp paspsja, B KOTOPOM mpousonuia ommoOka. Ecim xomoBas kom-
OWHAIMs IPUHSATA IPABUIBHO, TO MPOIECC MPOBEPKU AACT CICAYIOIINE 3HAUCHHSL:

npoBepka Ne | — 0190215 0=0;
npoeepka Ne 2— 11D1B1=0;
npoBepka Ne 3 — 00D 1D 1 =0;
npoBepka Ne 4 —0B0=0.
OTCYTCTBI/IQ B pC3yiibTaTax MPOBCPKU CAUHUIL] SABJIACTCA TPU3HAKOM IMPABUIIBHOIO
npueMa KOJ0BOM KOMOWHAITIH.

Hukauveckue cucreMbl nepeaayn HHGOPMANUM U CHCTEMbI ¢ 00PATHON CBA3bIO

Bce wu3BecTHble METOABI MOBBIIMIEHUS JIOCTOBEPHOCTH  IEpeJauyd  JUMCKPETHOU
nH(pOpMaIMK HAIIJIA CBOE OTPAXEHUE B CHCTEMax repenadn 6e3 oOpaTHOM CBSI3U M ¢ OOpaTHOU
cBs3bl0. Cuctembl nepenaund 6e3 oOpaTHOM CBS3M MCHOJB3YIOT CHMILICKCHBIH KaHall CBSI3U U
HOJPA3JENIAIOTCA HAa CUCTEMBI Iepeiad MPOCThIM KOJOM, CUCTEMBI C KOJOM, MCIIPABISAIOLINM
OLIMOKH, M CUCTEMBI C TOBTOPEHUEM Tepeadyu HH)OpMAIIH.

Jlnst peanm3aniu CUCTEM ¢ OOpaTHOM CBS3bIO0 TpeOyeTcs IYIUIEKCHBIM KaHAJl CBS3H
(oOpatHblif U mpsmoii). OHM MOApa3AENAIOTCI HAa CHUCTEMBI ¢ 00paTHOW HMH(OPMAIIMOHHON
CBSI3BIO U C periaronieii 00paTHOM CBA3BIO.

CucreMbl ¢ MOBTOpPeHHeM mepeaayn HHPopManuM. J[OCTOBEPHOCTh B CHCTEMAax C
IOBTOPEHUEM NepeAayr UH(OPMAIMK IPOCTHIM KOAOM JIOCTUIAETCsl MHOTOKPAaTHOU mepenadyen
KO/JIOBOW KOMOMHAIIMM W CpaBHEHMEM Ha TPHEMHOM KOHIE TPHHATHIX KOMOMHAIMK 1O
KPUTEPHIO OOJNBIIMHCTBA, T. €. BOCHPHUATHIO TOH KOMOMHAIMM, KOTOpas COOTBETCTBYET
HanOOJIBIIEMY YHCITY COBHAAEHUN NpPUHATHIX KoMmMOumHammid. [Ipu apyroil cxeme MOCTpOEHHs
IPUEMHOI0 YCTPOMCTBA MPOU3BOJUTCS TOIEMEHTHOE CPaBHEHUE MPUHATBIX KOMOMHAIMM, Ha
OCHOBE KOTOPOTO MPUHUMAETCS PelIeHne BEIOOpa 0e30mnO0uHO KOMOMHAIIHH.

B cnyyae cpaBHeHMsI KOMOMHALMI BEPOATHOCTH OLIMOOYHOrO IMpUEMa MPU TPEXKPATHOM
MIOBTOPEHUH ONPEAETSAeTCS BRIPaKEHUEM

PO[II.H ~ 3n2p2’

a IIpY IS TUKPATHOM IIOBTOPEHUU
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Powrna 10n3p3.
B cityuae nosneMeHTHOM TPOBEPKH M TPEXKPATHOM nepeaayun
—_ 2
POII_I. c— 3np ’
IPU NATUKPATHOM [TOBTOPEHUU

POLI.I.C= 10np3

Taxum 06pa3oM, CUCTEMBI C TOBTOPEHUEM U MODJIEMEHTHBIM CpaBHEHHEM 00eCIeUnBaIOT
3HAYUTEIHHO MEHBIIYIO BEPOSATHOCTD OIIMOKHM, YEM CHCTEMBI C TPOBEPKOH 10 KOMOMHAITHSIM.

JlaHHBIE COOTHOIIEHUSI COOTBETCTBYIOT CIy4al0, KOI/la B KaHajle CBS3M MMEIOT MECTO
OJMHOYHBIE (CITydJaifHble) MCKaXEHUS, HE 3aBHCAINE APYT OT Apyra. Ilpm Hamwmumu maxkeTos
OLIMOOK BEPOSTHOCTDH MOSIBJICHUS OLIMOOYHO MPUHATHIX KOMOMHALIMI PEe3KO BO3PACTAET, TaK Kak
nakeT OmMOOK MOXKET MCKa3uTh JBe M Oonee coceaHuMX KoMmMOMHanumil. [ MOBBIIICHUS
JIOCTOBEPHOCTH B 3THUX YCJIOBUSIX HEOOXOJHMMO HCIONb30BaTh OOJBIINE UIMHBI KOJIOBBIX
KOMOWHAIIMKA WY YBEJIMYUBATH YHCIIO TIOBTOPEHUH.

Henocratkom cucreM ¢ TOBTOPEHHEM SIBISIETCA TaKKe 3HAUUTENBHOE CHUKEHHE
cKkopocTH mepenaun uHGopmanuu. PanuoHaTbHOM PAa3HOBHIHOCTBIO CHCTEMBI Iepeiadn
UH(POPMALIUU C TOBTOPEHUEM MOXKHO CUMTATh CHCTEMY IepeJadd 0 MapajliebHbIM KaHalaM
CBSI3M.

[TockonbKy OomMOKH, BO3HUKAIOIINE B PAa3HbIX KaHaJaX CBS3H, SIBIAIOTCS HE3aBUCHMBIMH,
JIOCTOBEpHOCTh TI€peJadydl y TOAOOHBIX CHCTEM 3HAYUTEIbHO BBINIE, YeM Y CHCTEM C
NI0CJIEI0BATEIbHBIM TOBTOpEeHHEeM. Bpems 3anepkku MHPOpPMALUU y CHUCTEM C HapaiebHON
meperadyeii Wy CHCTEM IIepelayd MpPOCTBIM KOJOM 0e3 TOBTOPEHUS OJMHAKOBO.
[IpenmMy1iecTBOM CHUCTEM C NapajieNIbHOW Mepenaveit siBIseTCsl UX MOBBIIICHHAs HAJEKHOCTD B
YCIIOBUSX TOBPEXKACHUS KaHAOB cBs3H. lllmpokoe pacmpocTpaHeHHE MOIYYHIH CHCTEMBI I1a-
paJuIeIbHOM Tepeadn ¢ UCIOIb30BAHUEM KOJOB, OOHAPYKHUBAIOIIUX OMIMOKU. B 3TOM ciyuae
JUISL TIepe/laun UCTIONB3YIOTCS IBa KaHaja CBS3H, U IIPHU OOHAPYKEHNU OIIMOKU B OJHOM KaHalle
uH(pOpMaLKs BOCIIPUHUMAETCS U3 APYTOro.

BeposiTHOCT, OmMOOYHOTO TIpUeMa MPU TAaKOH CHUCTEME MapajyIeIbHOW Tepenadn
COOTBETCTBYET BEPOSITHOCTH IIpreMa HeoOHapyKEHHON OIMOKU:

Pom.nap= Pown.

B sTOoM OTHOIIEHMHM cHCTeMa ¢ NapajIeIbHOW Iepefadyeld HKBUBAJICHTHA CHUCTEME
nepesavyy Mo OAHOMY KaHally CBSI3U C KOJIOM, OOHapyKUBAOIUM OMIMOKH. OHAKO MOCIeTHss
cucTeMa UMeeT 0oJbIIue MoTepy WHPOPMAIINH, TaK KaK CUTHAJ CTUPaHUs BbIpabaThIBAETCsS MpU
Ka)KI0M 0OHapy»XeHUH OIIHMOKH, a B CUCTEME € MapalIeNbHOM nepeaayeii cTupaHue MpoOUCXOAUT
TOJILKO B CITy4ae MOSBJICHUS OIIMOKHU OJTHOBPEMEHHO B 000HMX KaHasax.

Cucrembl nepenauu uHdopMmamum ¢ odpaTHoil cBs3blo. CucrteMbl mepenadu 0e3
o0paTHOW CBs3M MOTYT OOECIEeYMBATh CKOJIb YrOJHO BBICOKYIO JIOCTOBEPHOCTH 3a CYET
YBEJIMYEHUS LHKJIA T[OBTOPEHUS, HO NPU HSTOM 3HAYUTEIBHO CHHKAETCA MPONYCKHas
coco0HocTh. CHCTeMBl Tepelayd ¢ KOJOM, HCIPABISIONMM OIIMOKH, MOTYT OOeCledYHTh
BBICOKYKO JTOCTOBEPHOCTb, OJHAKO IpPH OTOM 3HAYUTEIBHO YCIOXHSIKOTCA INPUEMHbIE
ycrpoiictBa. [1oaTOMy MIHMPOKOE pacpoCTpaHEHUE MONYUUIIN CUCTEMBI ¢ 00paTHOH CBs3bI0. B
9TUX CHCTeMaxX OOpaTHBIA KaHall CBA3HM HMCIONB3YETCs JUIsl 3ampoca B Cilydae Impuema ommood-
HOW KOMOWHAIIMM; 0 3TOMY 3alpoCy BBINOJIHSAETCS IMOBTOpPEHHME mepenayd. B cucremax c
00paTHOM CBSI3pI0 HMMEET MECTO TNepeMeHHash H30BITOYHOCTh WH(OpMAINMU, BBOAUMAS B
3aBUCHMOCTH OT YCJIOBHM IIpME€Ma U INPOSBIAIOIIAACS B 4aCTOTE 3alPOCOB U MOBTOpeHuu. M3-
OBITOYHOCTh MaKCHMaJIbHA MPU YBETUYEHUH HCKAXKEHUI B KaHalle CBSI3M W MUHHMaJlbHA MpU
OTCYTCTBUM 3THUX HCKakeHUH. CucTteMbl ¢ 00paTHONl MHPOPMALIMOHHON CBA3BIO U C 0OpaTHOU
pemaromei CBsI3bI0 OTIMYAIOTCS TEM, YTO B MEPBBIX CUCTEMAX PEUIEHUE O ITOBTOPHOM Iepeaye
NPUHUMAET TIepelalollee YCTPOWCTBO Ha OCHOBE CpaBHEHHsS NEpeAaHHOM KOMOMHALUU C
KOMOWHAIIMEH, TOJIYYCHHOM OT TMPHUEMHOTO YCTPOMCTBA MO OOpaTHOMY KaHaly CBS3U, a B
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cUcTeMax C pemlamoomieil oOpaTHOM CBS3bI0 pEIIeHHWE O MOBTOPHOM mepenade KOMOWHAIMU
NPUHUMAET TMPUEMHOE YCTPOICTBO, KOTOpoe 10 OOpaTHOMY KaHaly CBS3M BbIJAeT
HepeaaIeMy YCTPOMCTBY KOMaHy O IOBTOPHOU Nepeaaye KOMOMHAIUY.

PaccmoTpum ocoGeHHOCTH pabOThI CHUCTEMBI Mepefadyn ¢ WHPOPMAIMOHHONH 00paTHOM
cBsa3bto. Ilepenaromiee ycTpolcTBO, mepenaBas HHGPOpPMALUIO, B TO XK€ BpeMs (UKCHPYET
MH(OPMaLMOHHYI0O KOMOWHALIMIO B HAKOMUTENIBHOM Oioke. [IpuemMHOe yCTpOoHCTBO, MPUHSB HH-
(dopMaMOHHYI0 KOMOMHAIIMIO, HE TMEpelaeT ee cpa3dy Ha BBIXOAHbIE OJOKH, a (QuKcUpyeT B
CBOEM HAKOMWUTEJIHLHOM OJIOKE U, OLIEHHMB e€e, IMepelaeT Mo OOpaTHOMY KaHally CBSI3U
uH(pOpPMAIIMIO O TPUHATON KOMOWHAIMK TepefaronieMy ycTpoiictsy. OOpa3oBaHue oOpaTHOTO
MH(OPMALIMOHHOTO CUTHAJA - KBUTAHLUUU O MPUHITUM KOMOMHAIIMM - MOXET OBITH BBITIOJHEHO
Pa3JIMYHBIM CIIOCOOOM.

[Ipu «mosHOM» MHDOPMAITMOHHOW 00pPATHOM CBSI3U KaXA0W KOMOMHAIIUH COOTBETCTBYET
CBOS KOMOMHAIMsI - KBUTAHIMSA; €CJIM KBUTAHLUMN MEHbIIE, YeM KOJOBBIX KOMOHWHAIUH, TO
uH(popMallMoHHasi oOpaTHasi CBS3b Ha3bIBAE€TCA YKOpPOUEHHOW. bomblnoe pacmpocTpaHeHue
NOJYYUIIM CHCTEMBI, B KOTOPBIX KBUTAHLUS SBIISIETCS MOJHBIM TOBTOPEHHEM MPHHATOU
NPUEMHUKOM KOJIOBOM KOMOWHAIIMU; Takas CBS3b 4YacTO HA3bIBAETCS PETPAHCIALMOHHON
00paTHOW CBSI3bI0 U SIBJIETCS TOJTHOM HMH(GOPMAIMOHHON 00paTHOW CBs3b0. CyIIeCcTBYIOT
CUCTEMBI, B KOTOPBIX KOPPEKTUPYIOIIKE KOJIbI UCIIOIB30BaHbl TAKUM 00pa3oM, YTO IO MPSIMOMY
KaHally mepenaercs HMH(opManMoHHas yacTb Koppekrupyromiero koxa (k paspsmoB), a 1o
o0paTHOMY KaHaJly TiepeJaeTcsi KBUTAHIUS B BUJIE TIPOBEPOYHON YACTH KOPPEKTUPYIOIIETO KOJia
(r pazpsoB). ITockonbky 0OBIMHO K>T, TakMe CUCTEMBI OTHOCSTCA K CUCTEMaM C YKOPOUEHHOMH
nH()OPMAITMOHHOW 0OPATHON CBSI3BIO.

B nro6om ciiydae mepeparolee YCTpOWCTBO, IMOJNYYHUB MO OOpaTHOMY KaHaly CBSI3U
KBUTAHILIMIO U CPAaBHUB €€ ¢ KOMOWHalKel B HAKOMUTEIHHOM OJIOKE, OMpeidesseT, MPaBUiIbHO
WIA HENpPaBUJIBHO BOCIPHHATA MPUEMHBIM YCTPOHMCTBOM KomoBas KomOuHaims. Eciu kBH-
TaHIUS HE COOTBETCTBYET IEpPEAaHHON KOJOBOW KOMOMHALIMK, TO 3TO pPACLEHUBAETCS Kak
OIMOOYHBIA TpPUEM U C MEepeJarolllero YCTPOWCTBA MO MPSMOMY KaHAIy CBS3M IepeaaeTcs
KOMaH/a «CTUPAHUS», a 3aT€M [MOBTOPHO MepeaaeTcs KoI0Basi KOMOMHAIIMS U3 HAKOMUTEIbHOTO
6noka. IlpuemHOe YCTpOWCTBO, MPUHSAB KOMAaHAY «CTHPAHHs», pa3pyllacT paHee NPUHATYIO
KOMOMHAIIMIO U BOCIPUHUMAET IOBTOPHO IepelaHHyl0 KomOuHanuio. Jlagee mnpuemHoe
YCTPOMCTBO BHOBb BBIJAET MO OOpaTHOMY KaHaly CBS3M KBHUTAHIMIO O NPHUHITON KOJOBOM
koMOuHamu. Ecnu mpueM ObuT BBIMOJHEH 0Oe3 omuOKH, TMepenarlnee YCTPOUCTBO TepenaeT
CJICAYIOUIYI0 KOJOBYIO KOMOWHAIMIO, a MPUEMHOE YCTPOMCTBO BBIIAET B BBIXOJHOU OJIOK
IPEeIbIIYITYI0 KOAOBYI0 KOMOMHAIIMIO.

Ananus cucteM ¢ MH(QOPMAITMOHHON 00paTHOM CBSI3BIO TTOKA3BIBACT:

B CHCTEMax C IMOJHOW HWH(OpPMAIMOHHOW O0OpaTHON CBSI3bI0 BCE OIIMOKH, BHI3BAHHBIC
UCK)XEHUSMH B IIPSIMOM KaHaJle CBS3H, 0OHAPYKUBAIOTCS U YCTPAHAIOTCS:

B CHCTEMax C YKOPOUECHHOW MH(OPMAIMOHHOM 00paTHOM CBS3BIO (KOT/Ia KBUTAHIUS OJHOTO
BUJa COOTBETCTBYET JABYM WJIH OoJiee KOJOBBIM KOMOHMHALMSAM) MCKaKEHHs B MPSIMOM KaHaie
CBSI3M, KOTOPBIE BBI3BIBAIOT MEPEXO] AAHHON KOAOBON KOMOHMHAIMHM B KOJOBYIO KOMOWMHAIIUIO,
UMEIOIIYIO OIMHAKOBYIO C MIEPBOM KBUTAHIIHIO, HE MOTYT OBITH OOHAPYKEHBI;

OLIMOKY Ha MpueMe MPOSBISIOTCS B TOM CIy4ae, €CJIM OHU BO3HUKAIOT KaK B MPSIMOM, TaK U B
00paTHOM KaHajax CBsI3U (COOTBETCTBEHHO IPHU Iepeaue KoJA0BOW KOMOMHAIMY M KBUTAHIINN).
B sTtom ciyuae cucrema ¢ moaHOW MHGOPMAIMOHHONW OOpaTHOW CBSI3bIO pabOTaeT JIydile, YeM
cucTeMa ¢ YKOPOUEHHOM 00paTHOM CBA3bIO;

UCKa)KEHUS! KOMOMHAIIMYA KOMaH/Ibl «CTUPAHUS» MOTYT CIIOCOOCTBOBATH NMPUEMY OIIMOOUHBIX
KOMOWHAIIHH.

Crnenyer cpenaThb BBIBOJ, YTO JJISl IMOJIYYEHHUS CHCTEMbI BBICOKOH TOCTOBEPHOCTH C
UH(POPMALIMOHHON OOpaTHON CBSA3bI0 HEOOXOIUMO MPHUMEHATH «IIOJHYI0» HH(MOPMAIMOHHYIO
00paTHYIO CBA3b U 00ECTIEYUTh BHICOKYIO Ha/IEKHOCTh MEepejaul CUTHANIA «CTUPAHUSI.

CucteMmsl ¢ pemaromieil 00paTHOI CBA3bI0 OCHOBAaHBI HA TOM, YTO aHAJIU3 MPABHIILHOCTH
NPUHATON KOJOBOM KOMOWHAITMM  BBITIOJIHSETCSI B TMPUEMHOM YCTPOWCTBE, U  €CIHU
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oOHapy>KUBaeTcs HalU4Me OIIMOKHM, BBIMOIHAETCS «3alpocy» Iepearoliero yCTpoicTBa 1o
KaHaTy oOpaTHOM cBsi3u. Ilepenaromiee yCTpoHWCTBO, TOJYYHB «3alpOCy», MOBTOPSET Mepenady
Ko/10Boi KoMOuHanuu. CyIiecTByeT MHOTO BApHAHTOB CUCTEM C peIlaloieid 00paTHON CBSI3bIO
(POC), paznuyaronuxcs o Tem uwin apyrum npusnakam. Cucrema POC ¢ oxuganuem padboraer
CJICAYIOIIMM 00pa3oM: Mepesaroliee YCTPOUCTBO 10 MPSIMOMY KaHaly CBSI3U MEpeIaeT KOJOBYIO
KOMOHMHAIINIO, 3aKOAUPOBAHHYIO KOPPEKTUPYIOUIUM KOJOM, U «OXKHAAET» pe3ysbTaT mepeaaun
Toil KoMmOuHaumu. Ecim mo oOpaTHOMy KaHally CBS3M OT NPUEMHHMKA IOCTYIUT CHTHAI
«3amnpocy, To Imepeaaroliee yCTpoicTBO MOBTOPUT Mepeaady yka3aHHOM KOMOMHALIUY, a €CIH 10
0o0paTHOMY KaHaJy CBSI3U MPUIET CUTHAJI MOATBEPKACHUS MPAaBUILHOTO MPHEMa, Iepearomee
YCTPOMCTBO MEPENacT MO MPsIMOMY KaHAIy CBSI3H CIEAYIOLIYIO KOJIOBYIO KoMOMHanuo0. Bpems
nepeaayy 0JHOM KOJ0BOM KOMOMHAIMH onpeaessieTcs: GopMymnoi

I'= fKomﬁ"l“tp"l"-to.c,

rae tkoM0 - UIMTEeTBHOCTh Tepeadyd KOMOWHANWU; tp - BpeMsl paclpOCTpaHEHUs CHTHAIA 10
KaHaJy CBs3H; t0.C - JUINTEIHHOCTh 0OPaTHOTO CUTHAJA.

[Tpu HanMuuM UCKakeHUH oO1ee BpeMs nepenaun komounauu Oynet pasuo NT, roe N
- KOJIMYECTBO MOBTOPEHHUIA.

Cucrembl ¢ OXHJaHMEM HMEIOT HAUMEHBIIYI0O CKOPOCTh IEpefauyd IO CPaBHEHUIO C
6omsee crnoxxkupiMu cuctemMamu POC, ogHako pa3sHOCTH CKOPOCTEH 3HAYMTEIIBHO COKpAIAeTCs
IpY YBEJIIMYEHUHU JUIUTENIFHOCTU KOJOBOM KOMOHMHALWH, T. €. Korjaa tkomo>>tp+to.c. bonbmioe
pactipoctpanenue nmoayuuiiu cucreMbl POC ¢ 610kupoBKOM. B 3THX cucTemMax Kak 1Mo mpsMoMmy,
Tak U 1Mo OOpaTHOMY KaHaJaM CBSI3U MepenaroTcs U WHpOpMamus, W MPUEMHBIC CHUTHAIIBI,
MO3TOMY IE€pEeAaroniee MW IMPUEMHOE YCTPOMCTBA BBINOJHEHBI OJHMHAKOBO B COOTBETCTBUU C
dbyHKIIMOHATBHOU cxemoi Ha puc. Mmerrtcs nse cranumu (A u b), 1 Ha Kaxmoil W3 HUX
YCTaHOBJIEHBI MPUEMOIIEPEAAIOIINE YCTPONUCTBA 110 PUC., CBA3AHHBIE MEXAY COOOW MPSMBIM U
oOpaTHbIM KaHanmamu cBsi3u. [lpu mepegaue wHGOpPMAaNUKU CO CTAaHIMA A  YCTPOKMCTBO
yrIpaBieHus: S BeIpabaThiBaeT curHaN 3ampoca odepeaHoit komounanuu (30K), mox nefictBuem
KOTOPOTO Ha MOBBIMIEHHOW CKOPOCTH WH(POPMAITMOHHBIE KOMOWHAITUN TTOCTYMAOT OT UCTOYHUKA
nH(popManuM Ha BXOJHOW HAKOMUTEIh |, a 4Yepe3 HEero Ha KOIUPYIOIIee YCTPOMCTBO 2.
KoMOuHaImm; KonupyroTcss KOPPEKTUPYIOIIMM KOJIOM U TIEPEAr0OTCs 10 MPSMOMY KaHAy CBSI3U
Ha cTaHUUI0 b U oHOBpeMeHHO 3anuchiBaloTCs B Oy(hepHOM HaKOMUTENEe YCTPONHCTBA CTAHLIUU
A.

Emkocts 6ydepHoro Hakonutenss M u3mepsercss KOIUYECTBOM 3alIOMUHAEMBIX KOJOBBIX
KOMOHMHAIWIA U JOJDKHA OBITh TaKOW, 9TOOBI 00ECIIEUYUTh MTOBTOPEHUE TIepeaud KOMOMHAIINY B
ClIy4ae €€ UCKaKE€HHUs B KaHaJe CBS3H.

Heo0Oxoaumo, 4To0bI

[N P
> + tKOMﬁ ~ + tKoMG ’
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Nepedava

1 2 t ia Eat
CusHan 3 =110
30K - }
Bo1Bod uy r: J &

popmayu 7 , I—-: flpuem

B ycrpoiicTBe Ha craniuu b nepenannbie nH(GOpMalMOHHBIE pa3psiAbl HAKAILIIUBAIOTCS B
npueMHOM Hakonutene 9. Eciu gexonupyromiee ycTpoicTBO 8 He 0OHApy>KWJIO OUIMOKH, TO
uH(GOpPMallMOHHBIE pa3psAAbl U3 MPUEMHOTO HAKOIUTENSI C BBICOKOH CKOPOCTHIO MEpeNaroTcs
npueMHUKY uHpopmarmu. Eciu nexomupyromiee ycTpoicTBO 8 OOHapyX Mo ommOKy, TO OT
HEro K YOPAaBIAMOIIEMY YCTPOMCTBY 5 NOJAeTCs CHUTHAJI HAJIWYUS OMIMOKH, MOCIEe 4Yero
yIIpaBIIAOLIee YCTPOICTBO Ha cTaHUMHU b: cTupaer mHPOpMalLKIo, HAKOIJICHHYIO B MPHEMHOM
Hakorurese 9; OJOKUpyeT BXOJ MPUEMHHKA, BO3JIEHCTBYS Ha OJIOKHpATOp 7.

Bpemst 6510kupoBKH paBHO BpeMeHH repenaud M KoMOMHAIMi; OJIOKUPOBKA CHUMAETCs
K MOMEHTY MOCTYIJIEHUSI Ha BXOJ MPHEMHHKA 3JIEMEHTOB MOBTOPHOW KOAOBON KOMOWHAIWU;
npekpaniaer nepegayy curaaioB 30K; moakIoyaeT 1aTYNK KOMOMHAIIMY «3aIIPOC» U MO KaHAITy
CBSI3M Iepe/laeT Ha CTaHIMI0 A KOMOMHAIMIO 3ampoca; Belie 3a Hel nepenaerca uHbopManus,
HaKoIJIeHHas: B OypepHoM Hakomwurene 3 cranuuu b, HaunmHas ¢ komOuHauuu HoMep W - N u
KOHYasi KoMOuHanuelw ¢ HomepomM W (Tipu mepenade KOTOpod Oblia oOHapy)KeHa OmuoKa).
KomOunamus 3ampoca NMpUHUMAETCS YCTPOHCTBOM CTaHIMHM A U JEKOAUPYETCS IETEKTOPOM
ciyxeOHbIX curHanoB 6. Komanna ¢ getekropa ciry>keOHbIX CUTHAJIOB MOJAEeTCsl Ha YCTPOMCTBO
yIpaBJIeHUS 5, KOTOpOE MpeKpalnaeT nepeaady u 0JoKupyeT npueMHHUK Ha Bpems Ten. 3areMm co
CTOPOHBI CTAaHIIMU A OT AaTyuKa 4 mochuIaeTcs KOMOMHALMA 3ampoca Ha cTaHiuio b u Benen 3a
HEH mepeaaroTcs NOBTOPHO KOMOMHAIIMY, HaKOIUIEHHBIE B Oy(depHOM Hakomurene 3, yepe3 Bbl-
xoaHo# y3en 10. Bpems 610kupoBKH TpreMHUKA BBIOUpaeTcs u3 ycioBust TOa=M.

Bo BpeMs noBTOpHOM Nepeaun co CTaHIMKM A Ha cTaHUUIO b npueM HauMHaeTcs ¢ TOH
KOMOWHaIMEH, B KOTOpOW Obuia oOHapykeHa ommuOka. B cBoo ouepenb, Ha cTaHIMu A HE
NPUHUMAIOTCA T€ KOMOMHALWU, MepenaHHble ¢ OydepHOro HakomuTens CTaHUMU b, KoTOphIe
MpEeIIIecTBOBAIM MOMEHTY IpHeMa OLIMOOYHOW KOMOMHALIMW; MpHUEeM HauMHAETCS TOJBKO C
KOMOMHAIIMKM TOATBEPXKIECHUS NpUEMa HCIpaBICHHOW KomOuHammu. Takum oOpa3om, mocie
3arpoca Mmocie0BaTeIbHOCTh IpueMa Ha cTaHuugx A u b He Hapymiaercs.

Paccmotpennas cucrema ¢ POC xapakrepusyercs TeM, 4TO HHGOpMauus B BHJIE
KOZOBBIX TIOCBUIOK TMepeaaercs Mo o0ouM KaHaiaM. W3BECTHBI CHCTEMBI, B KOTOPBIX
uH(pOpMaLKs IepeaaeTCs TOJIBKO 10 MPSIMOMY KaHally, a 1o 0OpaTHOMY KaHally NepelacTcs CUr-
HaJl, OJHA TMOJSIPHOCTb KOTOPOTO COOTBETCTBYET CHUTHANy MOJITBEPXKIEHUS MPaBUILHOCTU
npremMa, a W3MEHEHHE TOJSIPHOCTH CIY)KUT CUTHAJIOM TMOsBIEeHUs omuOku. Paborta Takmx
CUCTEM B O0IIMX YepTax aHaJIOTUYHA PACCMOTPEHHOH paHee.

[Tpu BBIOOpE crIOCOOA MOBBIMIEHUS TOCTOBEPHOCTH Tepeiaud He0OXO0AUMO pacIoiarath
JaHHBIMU O 33JaHHON JIOCTOBEPHOCTH, XapaKTepe MoMeX B KaHalle, BO3SMOKHOCTH OpTaHU3alud
oOparHoro kaHaia cBs3u. [Ipu OTCyTcTBMM OOpaTHOro KaHaja IOBBIIIEHHWE JOCTOBEPHOCTHU
JOCTUTAeTCs MpPUMEHEHHEeM JHO0 KOJOB C HCIpaBJICHHEM OLIMOOK, MO0 METo/Aa MOBTOPHOM
(wn mapasieNnbHOW) mepenayn nH@popManuu. BeiOop THIa Koma W KOJIMYECTBA MOBTOPEHUU
nepefayn OompeAessieTcs XapakTepoM W pacmpeiefieHHeM OoImHMOOK B KaHane cBsi3u. Eciu B
KaHaJIe CBSI3W HAONIOJAIOTCS OJMHOYHBIE HE3aBHUCHUMBIC OITMOKU (CITydalHBbIE MCKaXEHHUs), TO
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1esiecoo0pa3Ho  MCMOIb30BaTh TPEXKpaTHOE IOBTOPEHHE IMepefayd, WM, HampuMmep, KO
XeMMUHTa, UCTIPABIISIONINN OJJMHOYHBIC OIITUOKH.

st koga Xemmunra npu k=5 1 n=9 BeposATHOCTh HENIPABUJILHOTO MPHEMA ONPEACTUTCS
BBIPAKECHUEM

Pom.x=cn2Pom=36P2om,

B TO BpeMs Kak MpH MMOBTOPHOMU Tepenade KOMOMHAITUH C k=5Pomr.k=75P 0. CpaBHEHHE 3THX
BCJIMYHMH IMOKA3bIBACT, UTO MPUMCHCHUC HUCITPABJIAIONICTO KOAA B JaHHOM CJIy4ac JacCT 60JIBLLII/II>'I
3¢ dexT, yeM MpUMEHEHHEe MOBTOPHOM Mepead, OJTHAKO YCTPOMCTBA C MOBTOPHOMU Iepeaavei
KOHCTPYKTUBHO OoJiee TPOCTBI, YeM YCTPOWCTBAa C WCHPAaBISIONUM KojxoM. [IpomyckHas
CIOCOOHOCTH KaHaJla CBS3U MIPH TPEXKPATHOM MOBTOPEHUH OMpeessieTcs mo ¢popmyie, Out/c,

C...— 2 —0,3338,
S

rae S - Yucio noBTopeHui; B - ckopocTs nepegaymu.
IIpu ucnosIb30BaHUU UCIIPABIIAIONIETO KOJA

Coony = —~ B = ->- B = 0,555 B.
n 9

Takum 00pa3oM, U C ATOW TOYKHM 3PEHHUS HCIOIH30BAHUE HCIPABISIONIETO Kojaa Ooee
s dextuBHO. B cuctemax ¢ oOpaTHOW CBS3BIO UCIIONB3YIOTCS TAKXKe KOABI, 00OHAPYKUBAIOIIINE
(HO HE UCHPABIAIONKE) OMMOKY, KOTOpble HMEIOT MEHBUIYI0 H30BITOYHOCTh, YeM HC-
npasistomye Koabl. CIIEACTBHEM JTOTO SIBISIETCS BO3MOYKHOCTH TOBBIIICHUS TPOIYCKHOU
CIIOCOOHOCTH KaHaa (TIpU OMpeeIeHHOM XapaKTepe NCKAKECHUI) U YIIPOIICHHS YCTPOICTB.

[Tpu Hammyuu oOpaTHOTO KaHaja CBS3H 11eJIECO00Pa3HO MPUMEHSITh CUCTEMBI ¢ 00paTHOM
CBSI3BIO.

CucreMbl CBA3HU 110 JHHHUIM JJIEKTpPoIepeIayu.

OO0mme cBemeHHUs O KaHAJaX CBSI3M 1O  JUHUAM  dnekrponepenauu  (JIOII).
OyHKIMOHANbHAs cXxeMa KaHaia cBsi3u 1o JIDII. DnemMeHThl BBICOKOYACTOTHOW 00paboTKH U
npucoenuuenuss k JIDII. BbeicokoyacTOTHBIE 3arpaguTend, WX THUIIbI, KOHCTPYKIHH, CXEMBI,
TEeXHUYeCKHue JaHHble. KoHmeHcaTophl CBsI3U, UX THUIBI, KOHCTPYKIIMH M TEXHUYECKHE TaHHBIC.
O6mue cBeaeHust 0 GUIbTpax MPUCOEAUHEHHs. BHICOKOYACTOTHBIE U HU3KOYACTOTHBIE KaHAJIbI
TeJIEMEXaHUKH.

OOuue cBegeHNsI 0 KAHAJAX TeJIeMEeXaHUKH M0 JJUHUAM JJIeKTponepeaadu
Hcnonp3oBanne JUHUKA  BJEKTpoNepenaud Jid  MepeAadyd  TeJIeMEeXaHHM4eCKOU
UHpOpPMALIUU 00YCIIOBIIEHO:
a) DKOHOMHYECKMMH MPEUMYIIECTBAMH, 3aKIIOUYAIOIIUMHUCSI B TOM, YTO ISl OpPTaHHM3aIlldd
CUCTEM TEIIEMEXaHHKH HE TPEOYeTCs] COOPYKEHUS CIEIUANbHBIX JIMHUN CBs3u. [l mepenauun
CUTHAJIOB HCIOJB3YIOTCS T€ K€ JIMHEHHBIE COOPYXKEHHUs, KOTOpPbIC MpeIHAa3HAYEHbl IS
nepeaayun MEeKTPOIHEPTHUH;
0) BBICOKOW MEXaHWYECKOW HAJSKHOCTHIO JIMHEWHBIX COOPY)KCHHUH JIMHUM AJIEKTpOIepeIadH,
HaJIMYMEM IIOCTOSIHHOTO KOHTPOJS 3a cOCTOsHMEM BJI, BBICOKOW OINEpaTUBHOCTBIO B JENE
YCTpaHEHHUS TTOBPEKICHUI;
B) COBMAJICHUEM CXEM OJHEPreTHYECKHX CBsI3e OOBEKTOB CO CXEMaMH MOCTPOCHHUS
WH()OPMAITMOHHBIX CBsI3eH, HEOOXOMUMBIX IS TUCTIETYEPCKOTO YIIPABICHUS STUMUA OOBEKTaAMHU.
OcHoBHBIMU (paKTOpaMH, YCIOKHSIOUIMMH Tiepenady uHpopmanuu mo mnpoogam BJI,
SIBJISIFOTCS. BBICOKHMW ypPOBEHb JMHEHHBIX TMOMEX W HECTAOMJIBHOCTHh MapaMeTPOB JMHEHHBIX
TPAKTOB, OOYCIIOBJICHHAS OSKCILTyaTallMOHHBIMU TEPEKIIOUECHUSIMU CHIIOBOTO 00OPYIOBaHUS,
BXOJISILETO B CXEMBI JIMHEWHBIX TPAKTOB.

73



B 3aBucumocTtH OT [Mamna3oHa 4YacTOT, HCIONB3YEMOTO /i IMepedadyd CUTHAJIOB
TeJeMEeXaHUKH, KaHalbl CBsI3U M0 BJI pa3nensroT Ha BBICOKOYACTOTHBIE KaHAJIbI, HCIOJIb3YIOIINE
gactotbl 30—1000 kI'1, cpeaneyacToTHbIe ¢ pabounMu yacrotamu 5—30 k'l 1 HU3KOYACTOT-
Hble. Hu3kouacTOTHBIE KaHAIbl TOHATBHOM 4YacTOTHI UMEIOT paboume wactotel 0,2—5 kI, a
KaHaJIbl TMOATOHAIBHBIX YacToT — 5—47 u 75—200 I'.

BpIicOKOYACTOTHBIE KaHAJIBI CBSI3M MCIIOJIB3YIOTCS B pacOpeNeuTeNbHbIX ceTsax 35—220
KB ¥ Ha IMHUSAX BBICHIETO Kjacca HampspkeHus. CpeJHedacTOTHBIE KaHAIBI CBS3H MOTYT OBITh
WCIIOJIB30BaHbl B pacmpenenuTeabHbiXx ceTsx 10—35 kB u mpu mepemade mHpoOpManuu 1Mo
MPOBOJIaM HM30JIMPOBAHHBIX TPO303aLIUTHBIX TPOCOB. TOHANbHBIE U TMOATOHAIBHBIE YACTOTHI
HAITKM IIHPOKOe MPUMEHEHHE KaK B OT€UECTBEHHOM, TaKk U B 3apy0eXHOW MpaKTHKE Mepeaadn
TeJIeMeXaHU4eCcKoi nHpopManuu 1o (azHeIM IpoBoAaM JMHUH stekrponepenayn 0,4— 10 kB.
AKTyallbHOW 3a7a4eil COBPEMEHHOM SHEPIreTHKH SIBJISETCS HAJECKHOE OOECIEeYCHHE dHEpPTrHeH
noTpeduTeneil CeabCKOXO3AMCTBEHHOTO HAa3HAUEHUS, MUTAIONIUXCS OT pacCIpeleTUuTebHbBIX
cerei 6— 10 kB. Jlannas 3amaya pemiaeTcss NyTEM KOMIUIEKCHOM aBTOMAaTH3allUd |
TeJIeMexaHuKH 3Tux ceredd. KomIuiekcHast aBToMaru3anusi npeaycMaTpUBAaeT OCHAILEHHUE ITUX
ceTeil HOBOW pacnpeieIuTeIbHO-KOMMYTAIlMOHHOW alapaTrypoil, YCTPONUCTBaMHU peJICHHOMN
3aIlUTHI, aBTOMAaTUKON OIIpENeNIeHUsT MEeCT mnoBpexaeHui BJI, cucremamu TenecurHanusanuu,
TEJIEU3MEpPEHHsT U TelieynpaBiieHus. B ykazaHHbIX ycinoBuax ucnois3oBanue BJI 10 kB mus
OCYIIIECTBIICHUS] CUCTEM TEJIEeMEXaHWKH Ha TOHAJIBHBIX U MOATOHAIBHBIX YaCTOTaX MpuoOperaer
0c000 BakHOe 3HaueHue. CienyeT OTMETUTh, UYTO ATOT CIoco0 mepenaun TellenHpopMaluu B
cetsax 10 kB sBmsercs HauOoliee MEPCIEKTHBHBIM, IMOCKOJBKY B JITHX CETAX, HUMEIOIINX
cloxHYyI0 KoHpurypamuio BJI ¢ oTBeTBieHUSMHU, NpPUMEHEHUE TPAAUIMOHHBIX KaHAJIOB
BBICOKOYACTOTHOW CBA3M 1O BJI mpakTUyecku MCKIOYAeTCsl M3-3a HAJIUYUS  BOJHOBBIX
IIPOLIECCOB OTPAKEHMSI BBICOKOYACTOTHBIX CUTHAJIOB.

IIpu opranusauuu cucreM TeneMexaHuku 1o BJI cienyer y4uTeIBaTh TEXHHUYECKHE
BO3MOKHOCTM M  OSKOHOMHYECKHE II0KAa3aTelu pPa3jJu4HbIX KAHAJIOB  TEJIEMEXaHUKH.
BricokoyacToTHBIE KaHAIbl TEIEMEXAHUKH, BBIMOJHEHHBIE MO PaJUaIbHBIM CXeMaM, JOJIKHBI
ucnonb3oBatbes mist cBsizu LI sneprocuctem ¢ [19C, 31eKTpOCTAHIIUSAMHA U BBIICIICHHBIMHU
oobexkTamu ynpasienus. s cBszu [19C ¢ POC u BblieneHHBIMU OOBEKTaMH YIPABICHUSIMU
HCIIOJIB3YIOTCSl PaJaJIbHbIE BBICOKOYACTOTHBIE KAHAJIbl U BBICOKOYACTOTHBIE KYCTOBBIE KaHAJIbI
TeleMexaHuku. PaauanbHble KaHajdbl TEJIEMEXaHUKH MCIOJIB3YIOT Ha TEX HaIpaBICHUSX, TJIe
uMeeTcsi 00BN MOTOK MH(GOPMalUK WK HHPOpMAIHs, KOTopas JoJbKHA noctynath Ha JI1
I[I2C wnemnpepsiBHO. IlpriMeHEeHHE KYCTOBBIX BBICOKOYACTOTHBIX KaHAJIOB TEJIEMEXaHUKH,
obecnieunBaronux cBsa3p JI1 T19C ¢ HeckombkUMH OOBEKTaMH TMPU HCIOJB30BAHWUU OJIHOTO
IYIUIEKCHOTO KaHasa, 00ecreynBaeT S3KOHOMHIO CIIEKTpa 4acToT yruiotHeHus BJI u makcumaib-
HYI0 YHU(DUKALHIO 000pYJOBaHUS CBSI3U U TEJIEMEXaHUKH.

Ha yposue cBs3u POC ¢ omopubiMu moacranmmsmu 35 u 110 kB nenecoobpasno
HCIIOJIb30BaTh KYCTOBBIE BBICOKOYACTOTHBIE KaHajibl TeineMmexaHuku. B cersix 0,4—10 kB
JIOJKHBI MCIIOJB30BaThCSl KAHAJIBI, BHIIIOJIHEHHBIE HA TOHAJIBHBIX U MOJTOHAJIBHBIX YACTOTAX C
nepempauerr TenenHpopmanuu u3 cetn 0,4—10 kB Ha OMOpHYIO NHUTAMOIIYIO TMOACTAHITUIO.
[onyuyennas na OIl undopmamus nomwkHa perpancnupoBatbesi Ha POC (mmu I19C) mo
COOTBETCTBYIOIIMM BBICOKOYACTOTHBIM KaHajaM.

Brbicoko4acTOTHBIE KAHAJBI TeJIeMeXaHUKH

Bricokouactotnbiii (BU) kanan tenemexanuku mo BJI sBhsieTcs ClI0XKHOW TEXHUYECKOU
cucreMoid, Bkitovaromeil B cedst JIBT mo nposogam BJI, cnienmanbhyio anmaparypy nepenadu
unpopmanuu o BJI, momemsl Tenemexanuku. Kakaplii W3 J3THX 3JEMEHTOB HMEET CBOH
MOKa3aTenn KadecTBa pabOThl, CBOM CIElU(UIECKUE OCOOCHHOCTH, KOTOPBIC JIOJKHBI
YUHUTBIBATHCS MIPU MPOEKTUPOBAHUM, HANAJKE M JKCIUTyaTauu BY kaHanoB TeneMexaHUKH IO
BJI. Ilenecoobpa3Ho paccMOTpeTh OCOOCHHOCTH 3JIEMEHTOB, COCTABIISIONIUX ITOT KaHAJ.

A. JIuHellHbI! BLICOKOYACTOTHBIH TPAKT

BricokouacTtoTHbie kaHansl no BJI B 3aBucumoctu ot cxembl JIBT paspenstorcs Ha

MpPOCThIE U CJOXHBIE. CI0XKHBIMU KaHajlaMHM Ha3bIBalOTCS KaHaubl, B cxemy JIBT KkoTopbix
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BxoaaT BJI ¢ oTBeTBiIeHHMAMM MU HECKOJIBKO BJI, pa3nesieHHBIX NMPOMEXKYTOYHBIMU IIOJCTAH-
LUSMHU.

DyHKIHUOHAIBHAS CXEMa CII0KHOIO KaHasa CBSI3M IPUBEJIECHA Ha pUC.. JIMHEHHBIN TpakT
9TOU CHCTEMBI CBA3U COIAECPKUT MPOMEKYTOUHYIO MOJACTAHIMIO 2, HA KOTOPOH BBIIIOJIHEHA CXEMa
BY o6xona, obecneunBaromasi mnpoxoxnaenue BY curnama ¢ BJI] wa BJI2 u B oOpartHOM
HaIpPAaBJICHUU.
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Puc. ®ynkunonanbHas cxema CI0KHOI0 KaHalia cBsi3u 1o BJI

B oOmem ciydae NMHEWHBIM BBICOKOYACTOTHBIM TPAKTOM HAa3bIBAETCS COBOKYITHOCTD
YCTPOMCTB, pAaCIOJOKEHHbIX Mexay BY BXxogHelMM 3a)KMMaMM  JBYX  OKOHEUYHBIX
MOJYKOMIIJIEKTOB amMaparypbl yIUIOTHEHUS, NIpeaHa3HauyeHHou 1uis nepenayn BY curnana. B
coctaB JIBT Bxonsat BY kabenu BK, ¢unpTpsl npucoenunenus @11, konneHcaropsl cesizu KC,
BY 3arpapgutenu B3, mpoBoja JMuHUE 3nekTponepenaun BJII w BJI2, cunmoBoe o0opynoBaHUE
NoACTaHIMN [—3.

KauectBo JIBT B otHOomenun nepenaun BY curHamoB ompepensieTcs BEIUYUHOW U
XapakTepOM  YacTOTHOM  XapaKTEpUCTHKM  3aTyXaHHs,  CTA0WJIBHOCTbIO  4acTOTHOM
XapaKTepUCTUKU 3aTyXaHHs, YPOBHEM U XapaKTepoM JIMHEHHBIX I[MOMEX B Iojioce padbodmx
4acTOT KaHajla. YeM MeHbIlle HepaBHOMEPHOCTh YacTOTHOU xapakrepuctuku JIBT u uem Gonee
cTa0WiIbHA 2Ta XapaKTEPHCTHKAa BO BPEMEHHU, TeM Ooyiee yCcTOWUMBO Oymer paboTaTh KaHAl
nepenaun nadopmaruu. [losBneHre HepaBHOMEPHOCTH YaCTOTHOM XapaKTEPUCTUKU 00YCIIOBIIE-
HO psAIOM (DaKTOpOB: HEPAaBHOMEPHOCTHIO 3aTyxaHus BJI, HepaBHOMEPHOCTHIO YacCTOTHOMU
XapakTEepUCTHKH  J00aBOYHOro  3aTyxaHusi, BHocumoro BY  oOxomamu, YacTOTHOM
HEPaBHOMEPHOCTBIO JIOMOJIHUTENBHOTO 3aryXxaHus [a,,, oOycrmoBieHHoro mosieienuem B JIBT
MHOTOKPAaTHO OTPa)X€HHBIX BOJIH OT TOUYEK (y3JIOB) HECOIJIACOBAHMS BXOJHBIX CONMPOTHBICHUIN
(Trouex HeomHopoaHoctn). Ilocnenuuit dakrop B OonbIIMHCTBE ciay4daeB opranuszauuu BY
kaHasoB 1o BJI urpaer pemaroiyro posib.

B nporecce skcryatanuu BJI mpou3BoaATCS KOMMYTAIlMM CHIIOBOTO O0OPYAOBaHUS Ha
NMoJCTaHIuAX, oTKIoYeHus BJI, mo xotopsiM opranu3oBan JIBT, 3azemnenue mpooaoB BJI
nocie otkimodeHus. [Ipu sTom MeHsiercss Harpy3ka Hepaboumx (a3 BJI, mo xoropoit
opranusoBad JIBT, a cnenoBarensHo, MeHsieTcs M KOA(G(UIUEHT OTPaXKEHHsI OT KOHIIOB JINHUU.
IlocneqHee M3MEHSET CTENEHb BIMSHMS MHOTOKPaTHO OTPAaKEHHBIX BOJIH HA YacTOTHYIO
XapaKTEePUCTUKY 3aTyxaHus. HecTaOWIbHOCTH YacCTOTHOW XapakTepucTuku 3aryxaHus JIBT
00yCJIOBIMBAETCS HE TOJIbKO HAJTUYMEM OTPAaXCHHBIX BOJIH, HO M BIMSHUEM OKpPY)KaIOILIEH
Cpenpl, a TaK)Xe HM3MEHEHHEM KOHIICBBIX 3aTyXaHMM W 3aTyxaHui mnepexomga BY o6xomos.
Hannune Takoil HeCTaOMIBHOCTH sIBIsieTCs crienuduueckoil ocobeHHocThio BU cucrem cBsizu
nmo BJI, mpu ucmonp3oBaHMM CcXeM TOAKIIOYEHHS (a3za — 3eMiisd, ¢ KOTOPOH TPUXOIUTCS
cuutarbes npu opranuzanuu BU xanano nepenaun nnpopmarmu no BJI. OgHUM U3 OCHOBHBIX
MOKa3aTeNNel, XapaKTepU3yIIUX KadeCcTBO KaHajla CBA3M JUIsl IIE€peladyd  CHUTHAJIOB
TeJIeMEeXaHUKH WIN APYroi HH(OpMaIum, SBISETCS ero aMIUIUTYHO-(a30Basi XapaKTepPUCTHKA.
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YacToTHast XapakTepuUCTHKa OCTaTO4HOro 3aryxanus BY kanama nmo BJI ompenensercs
YaCTOTHBIMH XapPaKTEPUCTHKAaMH 3aTyXaHWs HE TOJIbKO TPAaKTOB Ie€pefadyd M Ipuema
anmnaparypsl yIioTHeHus, Ho u JIBT.

Panee ykas3bIBanoch, 4TO MHpPHU KOMMYTALUSX CHJIOBOIO OOOpYIOBaHMsI 4YacCTOTHAas
xapakrepucTtuka 3aryxanus JIBT meHsiercs, cienoBaTenbHO, IIPU 3TOM B CUCTEMax CBs3U 1o BJI
OyayT HabIOJaThcsd U3MEHEHNS YaCTOTHOM XapaKTEePUCTUKH OCTaTOYHOI'O 3aTyXaHUs KaHAJIOB.

Ha puc.a npencrasnen cnekTp 4actoT teiedoHHoro kanaina TP u rpymnmoBoro xaHana
TesnieMexaHuku TM, KOTOpbIi MepenaeTcs o KaHaly CBSI3H.
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Puc. BiusiHue koMMyTaruu CUI0BOro 000OpyI0BaHMS HA YaCTOTHYIO XapaKTEPUCTHKY KaHasa
cBsa3u 1o BJI

IlynktupoM mokaszanel naBa BapuaHta (KY/ w KY2) pacnonoxeHuss CUTHajIa
KOHTPOJIbHOM YacTOThI CUCTEMBI CBSI3M OTHOCHTENBHO TMepegaBaeMoro crekrpa yactot. Ha puc.
0 nmpuBeneHbl YacToTHBIE XapakTepuctuku JIBT no (kpuBas 1) u mocne (kpuBasi 2) BBITIOTHEHUS
KOMMYTallii CHJIOBOTO obopynoBaHus. Ha puc. B moka3aHbl 4aCTOTHBIE XapaKTEPUCTUKHU OCTa-
TOYHOTO 3aTyXaHHs KaHajla CBSA3HM, COOTBETCTBYIOIIME NepBOMY (KpHBast /) U BTOpoMy (KpuBas
2) cocrostauto JIBT mpu ycnoBuHM, 4TO CHUTHAJ KOHTPOJIBHOW YacTOTHI PACIlONOKEH B Havae
crnekTpa TenedonHoro kanana KY/. Ha puc. r npencTaBiieHbl T€ K€ YaCTOTHBIE XapaKTePUCTUKU
OCTAaTOYHOTO 3aTyXaHWs JUIsl Cydasi, KOrja CUTHaJl KOHTPOJbHOM 4acToThl KY2 pacmonokeH
BONIM3M CIEKTpa YacTOT TPYNIOBOIO KaHaja TeleMEeXaHUKH. AHaIu3 IpHUBEICHHBIX
XapaKTepUCTHK MOKa3bIBA€T, YTO: @) MPU KOMMYTAIlMU CHJIOBOTO OOOPYIOBaHUS MOJICTAHIIUNA B
KaHanax cBs3u 1o BJI HaOmromaroTcs 3HAUMTENbHBIE M3MEHEHHUS YaCTOTHBIX XapaKTEPHCTUK
OCTAaTOYHOTO 3aTyXaHWs; 0) U3MEHEHHUs OCTATOYHOTO 3aTyXaHUs MPOUCXOASIT MTHOBEHHO; B)
XapaKkTep M3MEHEHHUS YaCTOTHBIX XapaKTEPUCTUK OCTATOYHOIO 3aTyXaHHsl B CIEKTPE YacTOT
nepesayd 3aBUCUT OT MECTa PACIOJIOKEHUSI CUTHAa KOHTPOJBHOW YacTOThl OTHOCHUTEIHHO
CIEKTpa YacTOT pabouMX CUTHAJIOB; I) TPYMIOBOM TPAKT TeleMEXaHUKU OyneT objanaTh TeM
OoJbIel CTaOMIILHOCTBIO OCTATOYHOTO 3aTyXaHHs, YeM OJIMKE CIEKTp ero pabodymx 4acToT K
CUTHAITy KOHTPOJIbHON 4aCTOTBHI.

Bce wu3nokeHHOE COOTBETCTBYET CIy4alO BbIMIOJIHEHUS CUCTEMBbl CBS3M Ha
OJIHOIIOJIOCHOH ammapaType  YIUIOTHEHHS, IZleé OCTaTOYHOE 3aTyXaHHE 3aBUCUT OT YpPOBHS
CUTHAJIa KOHTPOJIbHON YacTOTHI, a XapaKTep YaCTOTHOW XapaKTEPUCTUKU — OT COOTHOILIEHUS
YPOBHEW CHUTHAJIOB KOHTPOJIBHOM YacTOTHl M JTAHHOM YaCTOTHOM  COCTaBIAIOLICH pabodero
criekTpa yactoT. B cucremax cBsizsu AM — JIBIl u UM 5Tu siBieHHS] TaKke€ UMEKOT MECTO, HO
3aBUCUMOCTM HM3MEHEHHUS OCTAaTOYHOTO 3aTyXaHHs oT U3MEHEHHUS YaCTOTHOM
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xapakrepuctuku JIBT OGonee cnmoxusl. [lpu namagke BY cucrem cBszu mo BJI Gombimoe
BHUMAaHHE yJIEJISIETCS KOPPEKTUPOBKE YACTOTHBIX XapaKTEPUCTUK OCTATOYHOIO 3aTyXaHHs. JTa
KOPPEKTUPOBKA OCYIIECTBISIETCS BKIFOUEHHUEM KOPPEKTHPYIOIIUX KOHTYPOB B IIEMU OOpaTHOU
OTPULATEILHON CBS3M YCUJIUTEIEH WK B APYTUE YYACTKU CXEMBI TPAKTOB NEpeaadu U Ipuema.
Cnenyer MOMHUTb, YTO HCIOJIb30BAHME YKAa3aHHBIX KOHTYPOB BBIPABHHBAET YACTOTHYIO
XapaKTEPUCTUKY OCTATOYHOTO 3aTyXaHHs, HO BHOCHT HMCKaXCHHUS B (Pa30BYIO0 XapaKTEpUCTUKY
KaHalla CBS3M, YTO YXY/IIA€T YCJIOBHS IEpeJayd CUTHAJOB TEJIEMEXaHWKH U APYTHMX BUJIOB
nH(OpMaIKKU 10 STUM KaHajaM Ha BRICOKHUX CKOPOCTSIX.

Jlnist HopManbHOM paboThl KaHaja TeleMeXaHUKU HEeCTaOMIbHOCTh 3aTtyxaHus BY tpakTa
(Aa) B monoce paboYMx YacTOT, MCIOIB3YEeMOW ISl Tepefadyd CUTHAJIOB TEIeMEXaHUKH, He
JTOJKHA MPEBBIIIATD:
+4 nb npu KOTMYECTBE KAaHAJIOB TEJIEMEXaHUKH 0 3;
+3 nb .mpu KoNIMYECTBE KaHAIOB TeJIEMEXaHUKH OT 4 110 7;
+2 nb 1pu KoIM4YecTBEe KaHAJIOB TeJIEMEeXaHUKH OoJbIe 7.

3HauCHUE Aa ompenensiercs o GopMyie
Aa=ayxs—arm,
rae a, . — 3aryxanue BY Tpakra Ha 4acTOTE KOHTPOJIBHOIO CUTHAJIA;

ay — 3aryxanue BY TpakTa Ha 4acTOTe CHrHasa KaHaja TeJIEMEXaHUKH.

Onuum u3 nmapametpoB BU kaHaiia TeeMexaHUKH SIBJISIETCS 3amac MO MEPEKPHIBAEMOMY
3aTyXaHUIO JIMHEWHOIO0 BBICOKOYACTOTHOIO TPAaKTa, MPEACTABIAIOIUNA Pa3HOCTh 3HAYCHUU
MaKCHMaJIbHO IIEPEKPBIBAEMOrO 3aTyxaHus nepefarduka BU anmaparypsl 1o cursaily kKaHaia
TEJIEMEXaHUKU U 3aTyxaHus KoHkperHoro JIBT Ha wacrore sToro curHama. MakcuManabHO
HepeKpbIBaeMOe 3aTyXaHue olpeaenseTcs no Gopmyine

a‘ln=pn.p—~pnp min = Puep— Puon— 10 lg Af——Pan_

rle p;, — YPOBEHb nepenauun curnana Ha sxoae JIBT; p,., — yposens nomex Ha Beixoze JIBT;

P;;; — MHUHHMaIbHO JONYCTHMas pPa3HOCTh YPOBHEW IIOMEXHM W CHTHalTa /s KaHaia
TesneMexaHuku; Af — monoca pabouux yactor KTM, k1.
3amac 1o nepeKkprIBaeMOMY 3aTYXaHHUIO A, BU kaHanma TereMexaHuKH JTOJKEH ONpPeAesThCS C

Y4€TOM Ha3HAYEHUsI KOHKPETHOIO KaHaja TeJIEMEXaHUKH.
Jlna kananoB TC — TU cucteMHOro 3Hau€HUs NEPEKPHIBAEMOE 3aTyXaHUE ONPEAEIAETCS

BBIPAXKEHUEM A san=9 “l‘-f!-ﬂ ros U He JOJDKHO OBITh MeHbIe 9 nb;

mas kaHaoB TY — TC mnepekpbiBaeMoe 3aTyXaHUE OIPENENACTCS BBIPAKEHUEM

Asan== l2—|" A@ron une IOJKHO OBITH MeHbIne 11 ab;

JUIsL KAQHAJIOB TEJIEPEryJIUpOBaHUS U TEIEU3MEPEHHS B CHUCTEMAax IPOTHBOABAapUMHON
aBTOMATHKH IIEPEKPBIBAEMOE 3aTyXaHHe OInpeeIseTcs BBIPAKEHUEM

A san=— 13+Aﬂma U HE OOJDKHO OBITh MeHble 13 nb.

B stux dopmynax Aaron— MpUPOCT 3aTyXaHWs JIMHEHHOTO TpakTa W3-3a rojojena Ha

pacyeTHOI YacToTe.
b. BeicokoyacToTHas annmaparypa

BricokouacToTHas amnmaparypa, NpuMeHsemas sl OpraHu3alud cucteM cBa3u mo BJI,
OTJIMYAETCS MOBBIIIEHHOW MOIIHOCTBIO MepeJaTunka U OOJIbIIMME IpeaeaaMu paboThl CUCTEMBI
ABTOMATHYECKOTO peryJIupoBaHusi ycwieHus mpueMHuka (APY). IloBwimenne MoOmHOCTH
nepenaturka 10 10—80 BT cBA3aHO ¢ TpyAHOCTBIO MOJIYYEHHS! BBHICOKOW JIMHEHHOCTH TpPaKTa
nepefadyn CUrHayioB. Hannuuwe HEIMHEHHOCTHM B TPYIIIOBOM MOIIHOM YCHIIUTENE SIBISETCS
OCHOBHOU MPUYMHON B3aMMHOTO BIUSHUS MEXAY WH()OPMAIMOHHBIMU KaHAJIaMH ammapaTyphl.
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[Ipu mpoXoXAeHWH MO TAaKOMY TPaKTy JIBYX CHTHAJIOB ¢ yactoTamu F; u F, HaOmonaercs
MOSIBJICHHE MEIIAIOIINX CUTHAJIOB, YaCTOTHI KOTOPBIX OIPENEISAIOTCS BRIPAXKCHUAMHU

Fa=2F\4-F3; F=2F,+F,,

rae Fx; u, Fg; — KOMOWHAIMOHHBIE YaCTOTHI TPETHETO MOPSAKA.

Curnanbl KOMOWHAIIMOHHBIX YacTOT, MOMajas B CIEKTP YacTOT KaHAJIOB TEIEMEXaHHKH,
MOTYT BBHI3bIBaTh 3HAUMTENbHBIC HCKAXKEHHUS TiepenaBaeMoil mHpopmanuu. Ha ocHOBaHUU
U3JI0)KEHHOT0, MPH HaJaJKe M SKCIUTyaTallid BBICOKOYACTOTHOW KOMOMHHPOBAHHOW W MHO-
TrOKaHAIILHOM ammapaTypbl 0c000€ BHUMaHUE YACTSIOT PEeXKUMY PaObOThI MOITHBIX YCUITUTENEH U
INPUHUMAIOT CIIELHAIBHBIE MEPBI 10 UCHOJIb30BAHUIO TOJIBKO JIMHEHHOW YaCTH aMILTUTYIHON
XapaKTEePUCTUKU ITHX ycuiuTeneil. Ha puc. npuBeneHa TUIOBas aMIUIUTYAHAs XapaKTEPUCTUKA
TPYIIIOBOTO TPaKTa MEPeIadyd BBICOKOYACTOTHOW amnmaparypsl, XapakTep KOTOPOH B OCHOBHOM
OMpeNeNsieTCss KauyeCTBOM MOILIHOIO ycuiautens. JlaHHas XapakTEepUCTHUKA IMpeACTaBICHA
3aBUCUMOCTBIO YCHJIEHHsS S TpakTa OT HamlpspDkeHus curHaga UBBIX Ha JIMHEHHOM BBIXOJIE
anmnapatypel. BpixoaHoe HampsbkeHue Umax, COOTBETCTBYIOIIEE TOYKe A, B KOTOpOH
aMIUTMTYJIHAsl XapaKTEPUCTHUKA OTKJIOHWJIACh OT mpsiMod juHUM Ha 1,5 ab, cooTrBeTcTByeT
YCJIOBHIO OT/IaYU MEPEAATUNKOM MaKCUMaJIbHOM MOIIIHOCTHU

Py = U / Ry

rae Ry, — Harpyska Ha BbIX0/I€ NepeaTunKa.

5""..:.::*’“.:

Umax YewasB

Jns MCKIIOUEHHUsT B3aMMHBIX BIMSHUM MEXAY KaHaJlaMM MaKCHUMalbHas MOIIHOCTb
nepejaTydka JIOJDKHA OBITh pachpeeieHa MEXIy CHUTHAJIaMH OTACIIbHBIX KaHaJOB TaKUM
o0Opa3oMm, 4TOOBl CyMMa HAMpSHKEHUH CUTHAIOB BceX KaHaoB He mpeBblmania Upax. [lpu
pacrpeieIeHU MOIITHOCTH TepeAaTunKa YYUTHIBAIOT TOJIOCHI Pa0OUYMX YacTOT OTIEIBHBIX
KaHaJIOB U WX ITOMEXO03allUIIECHHOCTb.

[Ipu opranm3anuu KaHaJIOB TEJIEMEXaHUKHU MyTEeM YIUIOTHEHUs TeJIeOHHOro KaHala B
nojoce yactoT 2,4—3,4 k' 1 TeneoHHOTro pasroBopa OTBOAUTCS moioca yactot 0,3—2,4
kl'1, T. e. mmpunon 2,1 kl'.

Kananel tenemexanukum mna ckopoctsix mnepemaun 50, 100 u 200 box wumeror
COOTBETCTBEHHO pabouwre mosiockl yacToT 80, 160 u 320 ['i. HanmpskeHne CUTHAJIOB YKa3aHHBIX
KaHAJIOB Ha BBIXOJIE NEpelaTyuKa LEeJIeCOO00pPa3HO BBIPA3UTh YEpe3 3HAUCHHUE HAIPSKEHUS
HEKOET0 SKBHBAJICHTHOTO KaHaJIa ¢ MoyIocoi padbounx yactot 80 1.

[Tpu paBHO#T MTOMEXO03AIUIIICHHOCTH JIBYX KaHAIOB ¢ padounmu moocamu yactot AF; u
AF, nomKHa CyIecTBOBaTh 3aBUCUMOCTh Mexay curaaigamu U; u U, 3TUX KaHAJIOB BHJIa
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_ /88
Ul_ ul.

Ha ocHOBaHMM 3TOr0 3HAYEHUsI HAMPSKEHU CUTHAJIOB KaHaIoB TenemexaHuku 50, 100
u 200 box onpenensorcs BEIpaXeHUSIMHI

Uso=Usx;

Usa= Ul |/ %’? = 1,410/,

AF
U“ = Uy ﬂF::# = EUHI'

AGCOIOTHBIE YPOBHU Mepeaun Mo HaMPsHKEHUIO KaKI0ro KaHaua

pso=201g Us-+22;
Proo=201g U,x+5,2;

Paoo=201g Uw+8,2;
Preza = EOIgU,, L 21.4.

Hapymienne cooTHoleHUsI YpoBHEW Nepenaud pa3inuHbIX MHPOPMAIIMOHHBIX KaHAJOB
BJICUET 3a CO0OI TOSIBICHHE BIMUSHUNA MEXIy KaHaTaMH, OOYCIOBIEHHBIX HEITMHEHHOCTBHIO
MOIIHBIX ycunutenel anmapatypbl BU cBs3u mo BJI. Oco6oe BHUMaHMEe HE0OX0MMO 00pamaTh
Ha PETYJIHMPOBKY YpOBHEH mepenauu TeleQOHHBIX KaHaJoB. B Tpakre mepemaun TenedOHHOTO
KaHaja, palOoTaoIIero COBMECTHO C KaHalaMHM TEJIEMEXaHHKH, B 0O0sA3aTeNbHOM MOPSIKE
MpeAyCMaTPUBAIOT OTPAHUUYUTENh MAaKCUMAJIbHBIX aMIUIMTYyH. Hanuune 3Toro orpaHuyuurtens
o0ecrieunBaeT OrpaHUYEHUE YPOBHS Iepefadu TeaedOHHOro CUTrHajla 3HaueHueM Prgr4 TpU
YBEIIMYEHUU TPOMKOCTH Telne(OoHHOro pasroBopa aboHeHTa TenedoHHOro kanama. llopor
OTPAaHUYECHUS OTPAHUYMUTENS JOJKEH COOTBETCTBOBATh YpoBHIO MuHyc 2,5—0 nb curnana na
JIBYXIIPOBOAHOM BXO/JIe TeTe(OHHOTO KaHana. YBeInueHUue YpoBHs dToro curnana Ha 10 ab ne
JOJI’KHO BBI3BIBATh YBENWYEHMsI YPOBHS CUTHAJIa Ha BBIXOJE NepenaTdynka 6osee yem Ha 1,5—2
nb. Ilpuemnbiii Ttpakt BY anmaparypel cHaOxeH cucremoir APY, obecneunBaromieit
CTaOUIIBHOCTh OCTATOYHOTO 3aTyXaHUs KaHaja B YCIIOBUSAX wu3MeHeHHs 3aTyxanus JIBT.
Cucrema APV ympaBisercs CUTHAJIOM KOHTPOJBHOM 4acTOTHI, NOCTYNAIOIIMM OT MepeaaTynka
anmaparypel MPOTUBOMOJIOKHOTO MyHKTa. Ilpm momaganum s3toro curHama cucrema APY
MEPEBOIUT MPUEMHHK B PEKUM MaKCUMAJIbHOM HKCILTyaTallAOHHOW YyBCTBUTEILHOCTH.

MakcumanbHasi SKCIUTyaTallMOHHAas 4YyBCTBUTENIBbHOCTh BY mpuemHuka anmaparypsl
VIUIOTHEHHUS I0JDKHA YCTAHABIIMBATHCS C YUYETOM YPOBHS JIMHEHHBIX TOMEX.

[Tpu npomananum cUrHansa KOHTPOJIBHOW YacTOTHI B CXEME pealbHOro KaHaja (Iepexon
MpPUEMHUKA B PEKUM MAKCUMaJIbHOW UYBCTBUTEJIBHOCTH) YPOBEHb IMOMEX Ha BBIXOJE KaHAJIOB
TeJIeMEXaHUKH ¢ MojJieMoM Oe3 (popmMupoBaTelss Ui ypoBEHb TOMEX Ha BXoje (hopMupoBaresns
(B Mogemax ¢ (popMHUpPOBATEIEM) JOKEH OBITh MEHBIIIE HOMHHAIBLHOTO YPOBHS CHUTHAJNA B TON
K€ Touke He MeHee yeM Ha 15 nb. HeBeimosHeHHE 3TOTO TpeOOBAaHUS MOXKET MPUBECTH K JIOXK-
HOW paboTe MPUEMHOrO YCTPONCTBA TEIEMEXaHUKHU IO BO3JCHCTBHEM JIMHEHHBIX MOMEX, YTO
Henomyctumo. Mcnonb3yemsie B BU anmaparype ogHodactoTHbie cucteMbl APY, obecnieunBas
MOCTOSIHCTBO OCTAaTOYHOI'O 3aTyXaHHs B MOJOCE YACTOT, MPUIJIEKAIIEH K 4YaCTOT€ KOHTPOJIbHOIO
CUTHaJla, HE MOTYT HMCKJIIOYUTH BIIMSIHUE MEHAIOLIEHCS 4JacToTHOW xapaktepuctuku JIBT nHa
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BEJIMYMHY OCTATOYHOTO 3aTyXaHMs KaHaJoB, pabOouyMe YacTOThl KOTOPBIX YAAJEHBI OT YacTOTHI
KOHTPOJBHOTO CHUTHana. JlaHHOe TOJ0XKEeHHe HeoO0XO0AUMO OCOOEHHO YUYUTBIBaTh MIpU
OpraHM3alMy KaHaJIOB TEJIEMEXaHUKH C HCIIOIb30BAaHMEM MHOIOKAHAJIBHOM ammapaTypsl
TeneOHHOM CBS3H.

B MHOrokanajgbHOH CHCTEME CBS3M JOMYCTUMOE KOJMYECTBO KaHAJIOB Tesle(hOHHOM
CBSI3M, NOJJIEKANIMX BTOPUYHOMY YIUIOTHEHHIO KAHAJIAMHU TEJIEMEXAHUKH, PErJIAMEHTUPYIOTCS
TEXHUYECKUMHU YCIOBUSMH Ha KOHKPETHYIO KaHAJI000pa3yIoOIyIO anmaparypy.

[Ipn opraHm3anuu OJHOrO YIUIOTHEHHOTO KaHajla TeJIe(OHHOW CBA3M PEKOMEHIYEeTCs
UCIOJIb30BaTh TOT TeNe(OHHBIA KaHall, CHEKTP YacTOT KOTOPOTO pACIONOXKEH pAIOM C
KOHTPOJILHOW YaCTOTOH, ynpasistolieil cucremoin APY.

Haubosnpmieid ycTOWYMBOCTBIO 00J7aaeT KaHal TeleMEeXaHUKH, OOpa30BaHHBIN 10
Tese()OHHOMY KaHally, y KOTOPOTO BEpXHsAS 4acThb JMHEHHOIO CHEKTpa 4acTOT PACHOJIOKEHA
OKOJIO YaCTOThI KOHTPOJIHLHOTO CUTHAJIA, YIIPABIIAIOLIETr0 padboToit cuctemsl APY.
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B. Moaembl TeaeMexanuku ¢ UM
B Hacrosiiiee Bpemsi B JHEProCUCTEMAX IMHUPOKO UCIIOIB3YIOTCS MOAEMBI TEIEMEXaHUKU
C LIa.CTOTHOI‘/JI MOI[ynHI.[HGfI Hecymero TOHAJIBHOT'O CUT'HAJIA. TI/IHOBBIC (byHKI_[I/IOHa.HBHBIe CXEMbI
nepegaTyuika M TMPUEMHUKA COBPEMEHHOIO MOJIEMa, MpEeAHA3HAYEHHOro Ui Mepeaadyu
I[I/ICerTHBIX CHUTHAJIOB, HpI/IBeI[eHH Ha pI/IC.

Bxad 8srzad
| PTY UM = Tr u-ymp-i—?,,fp-—.ﬂ:r —0
ny a)
8xed
9g =~ ¥ OMA ™ Yy [ P [~ 2ET 0

' . Buzagd
_ PHY _ 3% e ﬂ.j

Puc. ®yHKuMOHaIBHBIE CXEMBL: @ — MOZIEMA IIepeiadn; O — MoJeMa IIpruemMa

Paccmotpum ocoGeHHocTH paboThl Moaema mepenaud. llpu oTcyTcTBUM NMEPBHYHOTO
curHana Ha Bxoae MII moporoBoe yctpoiictBo 1V, Bo3aelcTBYs uepe3 (opmupyroliee
TpUTTEpHOE YCTpoicTBO DTV Ha 4acCTOTHBIM MOAyasATop YM, obecnedmBaeT (HopMUPOBAHHE
CUTHAJIAa XapaKTepUCTHUUECKON 4acToThl FA. DTOT curHai ¢ BeIXo/a TOHaJIbHOIO reHeparopa 77’
IOCTYNAEeT B KaHAJ CBSI3U 4Yepe3 YCHWIHUTENb Nepefadu Y pep, MOJOCOBBIN (GUIBTP mepenauu u
JUHEHHBIN cornacyromuii Tpancpopmarop JICT. Ecnu Ha BXxoae MII nosiBiseTcsl epBUYHBIHN
curHai, To Bo3zaeicTeue [1Y Ha @TY mpekpaimaercs, ¥ 4acTOoTa CUTHaNIA Ha Bbixoae MII Oyner
OTIPECNATLCS apaMeTPOM MEPBUYHOTO curHana. Hanwuue /7Y obecriedmBaeT 3alUTy KaHala
TM oT BO37EHCTBUS IOMEX CO CTOPOHBI JIMHUU, COeuHstomer M1 ¢ nepBUYHBIM YCTPOHCTBOM
TEJIEMEXaHUKHU, W Mepenady no kaHany TM 3amaHHOro curHana F4, JIIUTEIbHOE HAIMYHE
KOTOPOT'O CUTHAJU3UPYET 00 OTCYTCTBUM MEPBUYHOTO CHUTHaNA Ha Bxojae MI1. dopmupyroiiee
TpUrrepHoe yctpoiictBo @TY obecrieunBaeT mnpu nepemaye HHGopManuu (GpopMHUpOBaHHUE
JUCKPETHOTO TOHAJBHOTO CUTHaNa, (opMa KOTOPOTO HE 3aBUCUT OT (OpMbI HapacTaHUS
aMIUTUTYIbl HaINpsDKEHUs NepBUYHOro curHaita. Ha puc. a npuBeaeHa MOAYJSLUOHHAS
xapaktepuctuka M1, conepxamero @TY. MoaynsaimoHHoN xapaktepuctuko M1 Ha3pIBaeTCst
3aBUCUMOCTh OTKJIOHEHMSI YaCTOThl CUTHAJIA HA €ro BBIXOJE OT HANpPsHKEHUS MEPBUYHOTO
curHana Ha Bxojae MII. OcuuinorpaMma NEPBUYHOIO CUTHANIa Ha Bxoae MII moka3aHa Ha puc.
6. @TY xapaxkTepusyercs 3HaAYCHUSAMHU HampspkeHHst cpabarteiBanuss U; m Uz Tpu KOTOPBIX
MPOUCXOIUT CKauyKoOOpa3HOE€ H3MEHEHHE YacTOThl BBIXOJHOTO CHUTHAja COOTBETCTBEHHO C
(fo+Af) na (f—Af) u obparHo (kpuBble / u 2). CpaBHEHHE KPUBBIX 0,6 TOKa3bIBaeT, YTO
Hanuure @TY obecrieunBaeT 4eTKyr0 GhopMy GOPMHUPOBAHMS CUTHAJIOB XapaKTEPUCTUK YaCTOT
Ha BbIxone MII naxe npu HeCTaOMIBHOCTH aMIUIMTYJBI TIEPBUYHOTO CUTHaia Ha Bxoae MII.
OCHOBHBIMH TPEOOBaHUSIMHU, MPEABABIIEMBIMUA K DTV, SIBISIOTCS PAaBEHCTBO M CTaOWUIHLHOCTH
Hanpsbkenuid U, u U<i.
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Puc. MonynsauuonHas XxapakTepuCcTHKa (a) ¥ ocLWLIorpaMma IepBUYHOIO CUTHAJIA Ha BXOJE
Mozema nepenaqu (0) u hpopma UM curnana Ha Bxojae MojieMa (B)

CchopmupoBaHHBIM TEpBUYHBIM CcUTHaN ¢ Bbixoga @7V moctymaer Ha Bxox UM,
IPUHLMAIIAAIBHAS CXEMa KOTOPOrO IPHUBEIEHAa Ha pHUC. BMECTE CO CXEMOW TOHAIBHOIO
reneparopa 17

VT1

VD1

Bxod

vD2 __|VT2 _IC3 |[C2

\'K/7

il

Puc. [IpuHnunuaneHas cxeMa 4aCTOTHOIO MOAYJISATOPA U FeHepaTopa TOHAJIIBHON 4aCTOTHI

YacToTHBIN MOAYISATOP (MAHUITYJIATOP) BBIIOJIHEH HA IBYX TPAH3UCTOPHBIX Kitouax V7]
u VT2, ¢ moMOIbI0 KOTOPBIX MPOU3BOAMUTCS TOJKIIOUYEeHHE KOoHAeHcaTopa C/ nubo Ko Bcei
00MOTKE KaTyIIKA UHIYKTUBHOCTH KOJIEOATEIbHOTO KOHTYpa T'eHepaTopa, JI0O K YaCTH BUTKOB
9TO# KaTymku. TOHATBHBIN TeHEpaTop BBINMOJIHEH Ha TpaH3ucTope V13, KonebarenbHbIN KOHTYD
reHepaTropa COCTOMT W3 MEpBUYHON OOMOTKH TpaHchopmaTtopa T u konaeHcatopa C2; nBe
BTOpUYHBbIE OOMOTKU 7, O/IHa U3 KOTOPBIX BKJIIOYEHA B IENb 0a3bl, a BTOpas B KOJUJIEKTOPHYIO
nenb TpaHsucropa V713, obecnednBalOT CBS3b KOJIEOATEIHHOTO KOHTYpa C TPaH3UCTOPOM.
Hanpspkenue curHanza TOHaIbHOM YacTOThl CHHUMAETCA C KOJUIEKTOpa TpaH3uctopa V7T3.
KonebarenbHbIil KOHTYp reHepaTopa C MOMOIIBI0 KoHAeHcaropa C2 HAaCTpOEH Ha BEPXHIONO
XapakTepucTuyecKyro dactoTy. [Ipu Bo3gelictBum Ha BXoa UM curHamza oTpuULIAaTEIbHOMN
HOJIIPHOCTU TPaH3UCTOp VT2 OTKpBIBAETCS, CONPOTUBIEHUE NEPEX0/Aa KOJUIEKTOP — SMUTTEP
CTAHOBUTCSA BEChbMa MaJlbiIM M KOHJeHcarop C/ OKa3bIBa€TCs MOAKIIOYEHHBIM MNapajlIeIbHO
KoHJieHcaropy C2.

[Tockonbky oOmIasi eMKOCTh KOJIeOaTeTbHOTO KOHTYpa YBEJIMYUTCS, T€HEPAaTOp HAaYHET
TEHEPUPOBATH CUTHAJ HUKHEH XapaKTEPUCTHYECKOM YacTOThl. DTa YacTOTa yCTAHABIMBAETCS
BBIOOpOM eMkocTH KoHaeHcaTtopa Cl. [Ipu Bo3aeiictBun Ha Bxog UM curHaiia mosioxKUTEIbHON
NOJISIPHOCTU TpaH3ucTtop T2 3akpbiBaercs, a TpaH3uctop T1, OTKPBIBIIMCH, MOJKIIOYAET
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koHzeHcarop Cl k yactu 0OMOTKH K0Je0aTeTbHOI0 KOHTYpa. DKBUBAJICHTHAs! EMKOCTb KOHTYpa
YMEHBILIAETCSI, U TEHEpaTOp HayMHACT TEHEPUpPOBAThb CUTHAJI BEPXHEH XapaKTEPUCTUYECKOU
4gacToThl. Takum 00pa3zom, B TakT ¢ pabotoit TY npoucxoauT U3MEHEHHE YaCTOTHl TOHAIBHOTO
reHeparopa OT HHU3IIEH XapaKTepUCTHUECKOM 4YacToThl FA 10 BBICIIEN XapaKTEpUCTUUYECKOM
yactotel FZ. Kmou KII u xonmencatop C3 cmyxar ajis mepeBoja IeHepaTopa B PEKUM
TCHEPUPOBAHMSA CHTHAJIa CPEeIHEH 4YacTOThl MOAEMa Iepefadyd Ipu  MPOBEACHHUU
HKCIUTYaTaI[MOHHBIX UCIIBITAHUH U TIPOBEPOK KaHaja Nepeaadn HHPpOpMaIum.

B oOmem ciydae kadecTBO MOAEMOB OINpPENENsAeTCs: 3HAUYEHHSIMH U CTaOMIIBHOCTBIO
XapaKTEepUCTUUECKUX YacTOT MOJEMa IepeNaud; Mapa3suTHOW aMIUIMTYAHOM MOIyJIsuued Ha
BBIXOZIE MOJEMa II€pellayd; CIEKTPOM M YpPOBHEM MEIIAIONIUX YacTOT MoOJeMa Iepelayu;
U30MPaTETbHOCTRI0 MOJIEMa NpHUEMa; YyBCTBUTEIBHOCTHIO M XapaKTEPUCTHKOW OTPaHUYUTEIS
MaKCHMAaJbHBIX aMIUIMTYJ MOJEMa IpUEMa; YaCTOTHOM XapaKTepUCTHKOW AMCKPHUMHHATOPA
MOJIeMa IIpUEMa; COOCTBEHHBIM YPOBHEM ITIOMEX U BHOCUMBIMU MOJIEMaMH UCKAKEHUSIMH.

HomuHanbHbIE 3HAYEHUS XapaKTEPUCTUYECKMX YaCTOT MOJEMOB OIPEACISAIOTCA II0
bopmymnam:

a) st Monemos 50

F4=330+120 n,,

Fz=270+120n,,
0) w1 Moaemos 100

Fy=300+240 ny,;

Fz=180+240 n,,;
B) s Moaemos 200

F 4 =240+480 n,,

F 7= 0+480 ny,.

B omux dQopmynax n, — TIOpAIKOBBIA HOMep Moaema; Fy — BepxHIA
XapaKTepUCTUYeCKas 4yacToTa, ', Fz — HUXKHSAA XapakTepucTU4ecKas 4yactora, ['m.

JlonycTrMoe OTKIIOHEHHE PAa3HOCTH XapaKTEPUCTUYECKHUX YaCTOT MOJAEMOB Mepeadu He
JIOJKHO TIPEBBIIIATD:

a) st MonemoB 50 +0,2 I'm;

0) mis Moaemos 100 £0,4 I'n;

B) s MmoaemoB 200 240+6 I'.
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Cpenusist yacToTa MOJIeMa ONPEIEIsAeTCs BhIpaKeHUEM
Jo F,+F,
0 5 ,
rae [y — BepXHssA XapaKTEPUCTHUUECKasl 4acTOTa; [z — HIDKHSSA XapaKTepUCTUYECKAs 4acTOTa.

OTKIIOHEHUE CpeHEed YacTOThl MOJeMa Mepelayd OT HOMHUHAJIBHOTO 3HAYCHHUS He
JIOJKHO TIPEBBIIIATH:

a) misgt Moxemos 50+0,2 I'x;

6) mis Monemos 100 £0,4 I'n;

B) misa Moaemos 200 +0,8 I'w.

Pa3zHoCTh ypOBHEH mMepenauyd CUTHAJIOB XapaKTEPUCTHYECKUX YAaCTOT Ha JIMHEHHOM
BBIXOJIC MOJIEMa TIepeIady TOJDKHA COCTABIATh He Oosee 1,7 ab amst BceX BHIOB MOJIEMOB.

['myOuHa mapa3uTHOM aMIUITUTYAHON MOJIYJSIUU Ha BbIXoje GUiIbTpa Mepenayu Jroooro
MoJieMa IIPU HOMUHAJIBHOM CKOPOCTH NEpeauy MOCHUIOK HE JObKHA MpeBbiaTh 20%.

[Ipy kadecTBEHHOW HACTPOWKE BBIXOAHOTO (UIBTPA MOJIEMa Iepefayd YpPOBEHb
MEUIAIOIIEro CUTHajla Ha BBIXOJIE MepeJaTyrKa MOJeMa MpHU Mepeaade MepBUYHbIX CUTHAJIOB C
HOMUHAJIBLHON CKOPOCTHIO Mepeaun H3MepseTcs B mojoce padounx yactoT cocenanx KTM toro
K€ TPYIIOBOTO KaHAjla TEIeMEXaHWKH W JOJDKeH ObiTh He MeHee ueM Ha 40 nb Hike
MIOJIyCYMMBI YPOBHEH N€peladyi CUTHAJIOB XapAKTEPUCTUUYECKUX YaACTOT.

CoOCTBeHHBIE HCKaXEHUS TMepeJaTihka MoAeMa IMpH Ieperade Ha €ro BXOJ
CUMMETPUYHBIX TMOCBUIOK Tuma 1:1 1momxHBl OBITh HE OoOJee 3HAYEHWH, yKa3aHHBIX B
TEXHUYECKUX YCIOBUAX HA JAHHBIA BUJ MOJEMA.

Ecny B TEXHMUYECKMX YCIOBHUSAX OTCYTCTBYIOT YKa3aHHBIE JaHHbIE, TO MaKCHUMAJIbHO
JOITYCTUMbIE COOCTBEHHBIC UCKAXKEHUS TepeAaTyuKa He JOIKHBI MpeBbImaTh 2,5%.

YacTOTHO-MOAYJIMPOBAHHBIN CUTHAJ C BBIXOJA KaHajda CBS3M, IMPOWAS COTJIACYIOIIUH
tparcopmarop JICT, GuibTp mpueMa U yCHIUTENb MPHUEMa, MOCTYIMAeT Ha OTPAHUYUTEIh
MaKCUMAaJIbHBIX amMmuiuTyn OMA.

OrpanuunTtens 00eCreurnBaeT MOCTOSHCTBO aMIUTMTYABI MPUEMHOTO CHTHAJIA HA BXOJE
YaCTOTHOTO JeTekTopa Y/ B yCIOBHSX M3MEHEHHUS HalpssKeHus curHaia Ha Bxoje MIIP nog
BO3/ICHICTBUEM Pa3TUYHBIX (DAKTOPOB.

B Y/ ocymectBusieTcss mpeoOpa3zoBaHWE YaCTOTHO-MOIYJIMPOBAHHOTO CHTHala B
JBYXTIOJSIPHBIA CUTHAJI TIOCTOSHHOTO TOKa, KOTOPBIA depe3 ¢GuibTp HHU3KOM uactu PHY
MOCTYIIaeT Ha BBIXOJHOE YCTPOHCTBO BY. DTO yCTpOMCTBO obecneunBaeT (HOpMUPOBAHHUE TIEP-
BUYHOTI'O CUTHaJa W TEepeladyy ero Ha BXOJ MPUEMHOr0 YCTPOWCTBA TEJIEMEXaHUKH uepe3
COOTBETCTBYIOIIYIO COCIUHUTEIBHYIO JTUHUIO.

Haunbonee cnoXHBIMH M OTBETCTBEHHBIMH Yy3i1amMu MIIP sBISIOTCS OrpaHUYUTENDH
MaKCUMAaJIbHBIX aMILIUTY/l U YaCTOTHBIN JETEKTOP.

OnuH U3 BapuaHTOB MCIHOJHEHHUS 3TUX JEMEHTOB MOKAa3aH HAa MPUHUMUIIMAIBHON cXeMe,
IIPUBEJICHHOMN Ha PHUC.
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Puc. [IpuHIMTIMATEHAS CXeMa OTPAHUYHUTENS MAKCUMAITBHBIX aMIUTUTY]] H YaCTOTHOTO
JIeTEKTOpa

OrpanuuuTenb MaKCUMaJIbHBIX aMIUTATY/1 BBIOJIHEH Ha Auonax VD1, VD2 u pe3ucropax
R2, R3 u R4. Ilopor orpannuenusi OMA perynupyercsi U3MEHEHUEM COMPOTUBIIEHUS PE3UCTOPA
R3, uepe3 koropbli Ha auonasl VDI w VD2 mnopaercs cMelleHHe OT HCTOYHUKa —24 B.
OrpaHu4uTens MaKCUMAIbHBIX aMIUIMTYJ SBISETCS O00S3aTeIbHBIM JIIEMEHTOM MOJEMOB
npremMa C 4YacTOTHOM wWiu (ha30BOW MOIyNSIMe, OH oOecreuyrnBaeT MOCTYIUIGHHE Ha BXOJ
YaCTOTHOIO JUCKPUMHHATOpPA CHUTHajJa IIOCTOSIHHOM aMIUIMTYIbl JaXe B  YCIOBHSAX
3HAUUTENBHOIO W3MEHEHHs YPOBHS IPUEMHOTO CHUTHala Ha BXOAE MOJEMa WM HaJIU4dus
Napa3uTHOM AMIUIUTYAHOW MOAYJSIUUMM NPUEMHOIO CUTHAJIA BCJIEACTBUE BO3ACHCTBUS MOMEX
WIM HECTAllMOHApHBIX IPOLIECCOB, COMPOBOXKIAIOUIMX IPOXOXKACHUE MOJYJIUPOBAHHOTO
CHUTHaJIa 4yepe3 MojocoBblie (uibTpsl. Hamnune Ha BXOAe 4acTOTHOTO OUCKpuMuHatopa UM
KoJie0aHUsl MOCTOSIHHON aMIUIMTYABI MO3BOJISIET MOJYYUTh Ha €r0 BBIXOJE CUTHAN, aMILTUTYa
KOTOpOro siBsiercs.pyHKuuein m3meHeHus 4yactorsl UM konebanus. Ecim na Bxome Y/ sto
Koje0aHuEe MMEeT MEHSIOUIYIoCS aMIUIMTYAY, Ha €ro BBIXOJE IIoJyyaeM CurHal, ¢opma
KOTOporo Oyner GpyHKuueill H3MEHEeHUs! He TOJIbKO YacTOTHI, HO M aMIuIUTy bl UM konebanus (T.
€. ICKa)KEHHBIN CUTHA).

YacToTHO-MOIYIMPOBaHHOE KoJieOaHUe ¢ BbIXOAa ycuiutenst V11, pacmonoXeHHOro 3a
OMA, nocTynaeTr Ha BX0J 4YaCTOTHOTO TUCKPUMHHATOpa — TpaH3ucTopa VT2 ¢ pe30HaHCHBIMU
KOHTypaMH B KOJUIGKTOPHOU Iienu. Pe3oHaHCHBIE KOHTYPHI BBIIIOJIHEHBI HAa TpaHChOpMaTopax
T!I w T2, nepBuuHble OOMOTKH KOTOPBIX HACTPOCHBI COOTBETCTBEHHO C ITOMOIIBIO
koHAeHcatopoB C8 u CY Ha 4acTOThL, CHMMETPUYHO PaCIOJIOKEHHBIE OTHOCUTENIBHO CpEaHEN
4acTOThI pabouell MoJI0Chl JAHHOTO MOJieMa.

Jnst oGecriedeHns BBICOKOM N30MpaTeIbHOCTH PE30HAHCHBIX KOHTYPOB COEMHEHHUE UX C
KOJUICKTOPHOW IIEMbI0 TpaH3ucTopa VT2 OCYIIECTBICHO 4Yepe3 OTBOJ IMEPBUYHBIX OOMOTOK
TparcopmaropoB. Bropuunsie 06MoTkH TpanchopmaropoB 77 u T2 coemUHEHBI CO CXeMaMHu
aAMIUTUTYJIHBIX JIE€TEKTOPOB, KOTOPBIE BBIMOJHEHBI COOTBETCTBEHHO Ha auonax VD3, VD4 u
VD5, VD6. BbIxon aMIUIUTYIHBIX IETEKTOPOB MOAAaH Ha (UIBTP HU3KOW 4acToTel PHY,
COCTOSIIMIA U3 KaTyllleK MHAYKTUBHOCTH LI, L2 n xonaencaropo C10, CI1L

KauecTtBOo paccmarpuBaeMoro JBYXKOHTYPHOTO JHCKPUMHUHATOpa OIPENESIEeTCs
JUHEHHOCTBIO €r0 YaCTOTHOW XapaKTEPHCTHKH, KOTOpas MpEACTaBIsSeT COOOW 3aBUCHMOCTH
HaAIPsDKEHUS CUTHAJIA TIOCTOSTHHOTO TOKA Ha BBIXO/E TUCKPUMHUHATOPA OT YaCTOTHI TOHAJILHOTO
CUTHAJIA, ITOCTYIIAOIIET0 HA €r0 BXO/1 IIPU NOCTOSHHOM HAIIPSKEHUU 3TOTO CUTHAJA.

85



KauecTBO 4acTOTHO# XapaKTEpUCTUKHU TUCKPUMHUHATOPA OIEHUBACTCS HEPABHOMEPHOCTHIO,
nb, onpenensiemoit mo Gpopmyiie

AD =201g Ui

UA'Z
rac UZU —_— HaHp}DKCHI/Ie Ha BBIXOAC ,Z[I/ICKpI/IMI/IHaTOpa HpH JAHHOM 4YaCTOTHOM OTKJIOHCHHU U
UJCAIBHON XapaKTEPUCTUKE AUCKpUMHHATOpa; Uy, — HampspkeHUE IPH TOM KE 4aCTOTHOM

OTKJIOHEHUU M pEeaJbHOM YaCTOTHOM XapaKTEPUCTHUKE IHUCKpUMHUHATOpa. B cooTBercTBUM €O
CKa3aHHBIM PaHee HETMHEHHOCTh YaCTOTHOW XapaKTEepUCTUKH B pabodeM AMana3oHe YaCTOTHBIX
OTKJIOHEHHWH JoikHa ObITh He Oonee 1,5 nb. Takum oOpazoMm, NTWHEHHOW YaCThIO YAaCTOTHOM
XapaKTEPUCTUKU ITUCKPUMHUHATOPA CYMTAETCA YyYaCTOK XapaKTEPUCTHKU C HEJIMHEHHOCTBIO HE
6onee 1,5 nb. 3amacoM JIMHEHHOCTH IUCKPUMHHATOPAa HA3bIBAIOT PAa3HOCTh YACTOTHOTO
WHTEpBaJa JIMHEWHOTO ydacTka auckpuMuHartopa AFp M MakcHMManbHOrO 4acTOTHOTO CIBHIA
AFcn mpu mepenaye 4acTOTHO-MOAYJIMPOBAHHOTO CHTHAjda IpPU YCIOBHH, 4YTO 00€ 3TH
BEJIMYMHBI OTCYUTBIBAKOTCS OT CPEJHEN 4aCTOThI KaHasa:

3)1 = AFI[ - AFC)I

DTOT 3amac 3aBUCUT HE TOJIBKO OT KOHCTPYKIMH MOJEMOB, HO W OT KaHaja CBs3H,
KOTOPBIA HMCIOJIb3yeTCS B JAaHHOW CHCTEME TeleMeXaHWKW. Eciu kaHanm CBs3M paboTaer 1o
cucreme OBIl 0e3 CHHXpPOHW3ALMKM YaCTOT, 3amac IUCKPUMHUHATOpA JOJIKEH COCTaBISITh HE
Menee 10 I'n mpu ckopoctax nepenaun a0 100 box m 20 I'm mpu ckopoctsix 200—300 bog.
Ecnu umeercst cucteMa CHHXPOHU3AIINH, TO 3aMac MOKET OBITh CHHYKEH COOTBETCTBEHHO JI0 5 U
10 I'm.

Ha puc. npuBeneHpl XapaKTEpUCTHKU AMCKPUMUHATOPOB HAeaibHOro (mpsmas /),
peabHOTO TPU MaJIOM JIMHEHHOM YydacTke (KpuBasi 2) W peajbHOTO TPU HENPaBHIHHON
HacTpoiike (npsmMas 3).

[y t U|

U a) 9) -u

Puc. YacToTHBIE XapaKTEPUCTUKU AUCKPUMHUHATOPA

[Tpu Bo3nEHCTBUM HAa TUCKPUMHUHATOP YaCTOTHO-MOJIYJIMPOBAHHOIO KOJIEOaHUsI, 4aCTOTa
KOTOPOTO HU3MEHSIETCS B COOTBETCTBUU C pPUC.0, Ha BBIXOJE JETEKTOpa IOJYyYUM CHTHAJIBI,
MOKa3aHHble Ha pHUC.B (I — cHUTHAI TOpU HUACATBHOM JUCKPUMHHATOpE, 2—CHUTHAN IpHU
JTUCKPUMHMHATOPE C MAJIbIM JIMHEWHBIM yYaCTKOM, 3 — CUTHAJI IPU HENPABUIIBHO HACTPOECHHOM
IUCKpUMHHATOPE). 3 KpUBBIX BHAHO, YTO HEMPABUIHHO HACTPOEHHBIA TUCKPUMUHATOP U JIU-
CKPUMHUHATOP C MaJlbIM JIMHEHHBIM YYaCTKOM YaCTOTHON XapaKTePUCTUKUA OOYCIOBIMBAIOT
MOSIBJIEHNE 3HAYUTENIbHBIX NCKAXKEHUN CUTHAJAa Ha BBIXOJE JETEKTOpa MojeMa rpueMa. AHaInu3
KPUBBIX Ha pHUC. TOKa3blBaeT HEOOXOIMMOCTh TINATEIbHOH HACTPOHKM JUCKPHUMHUHATOPA,
MPaBWJIBHOTO BBIOOpA €ro JUHEHHOCTH M ONPEesIEHHOTO COOTHOIIEHHS YaCTOTHOTO CHBHIa
MOJYJIMPOBAHHOTO KOJI€OaHUsI U YaCTOTHON XapaKTEPUCTUKH JUCKPUMHHATOPA.

BaxxHbIM mapamMeTpoM MozeMa MpueMa SBISETCS YyBCTBUTEIbHOCTh, KOTOPAsl YUCIEHHO
paBHa YpPOBHIO CHUTHama cpeiHell pabodel dYacTOThl Ha BBIXOJE MOJAEMA, IPH KOTOPOM
HAYMHAETCSl OTPAHMYEHUE aMIUIMTY]Ibl CUTHAJa Ha BBIXOJE orpaHuuuTens aMmiutyy OMA. Ha
pUC. TpUBEJCHA aMIUIUTYAHAs XapaKTepUCTUKAa TpakTa IMpUEMa MOJIeMa, MPeACTaBIISIONIas
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3aBUCUMOCTbH HaHp}I)KeHI/IH CUTrHaJIa Ha BBIXOJIC OFpaHI/I‘-II/ITe.H}I oT ypOBHH CUTrHaJIa Ha BXOIC
MOJIeEMa.

i

A gr F‘x r"zﬁ

Puc. AMmntynHas xapakTepucTHKa TpakTa IprueMa MojieMa

YyBCTBUTENBHOCT, MOJIEMa IpHEMa paBHA YPOBHIO NPHUEMHOIo curHaiga Por, npu
KOTOPOM BBITIOJIHSIETCS YCIIOBUE

0lg L1 — 1.5
..’ﬂigu. = 1,9,

rae U; — HanpsbkeHue, KOTopoe Obulo Obl Ha BBIXOJE OTPAaHUYMTENS, €Clau Obl aMIUTUTYAHAs
XapaKTepUCTHKa OrpaHuYuTeNs Obula JuHeWHa (npaMas /), U, — HamnpsikeHHe Ha BBIXOE
OTPaHMUUTEINS C PEATIbHOW XapaKTepUCTUKOM (KpuBas 2).

pam[n= Iﬂ":_mig( I_m“)i

rae m, — Kod3(Q(PUIHUEeHT Nmapa3uTHON aMIUTUTYJHOM MOAYNISLMHU YaCTOTHO-MOAYJIUPOBAHHOTO
CUTHAaJIa Ha BXOJE OrPAHUYUTENSI MAKCUMAIbHBIX aMIUTUTY/.

Hanuune B cxeme Moaema npUeMa OIPAaHUYUTENS MAaKCHUMAJIBHBIX — aMIUIUTY.
o0ecreynBaeT YCTOWYMBYIO pabOTy B YCIOBHMSIX M3MEHEHHUS 3aTyXaHHUs KaHala CBS3U U
3aIIMIIAET JUCKPUMHUHATOP MPUEMHOrO YCTPOMCTBA OT BO3JEHUCTBHS aMIUIMTYJHBIX MOMEX U
Napa3suTHON aMIUIUTYIHON MOIYJISLIUU YaCTOTHO MOJYJIMPOBAHHOIO CUTHAIA.

I'. Kanau TejieMexaHMKH

B Hacrosiiee Bpems B dJHEprocucTeMax MCIHOIb3YHOTCS TOJIBKO KaHAJbl TEIEMEXAHUKHU C
UM, modTOMy pacCMOTPEHHE IMapaMeTPOB, OMPEACISIONIMX KadyeCTBO pabOThl CHCTeMBbI TM,
BBITNIOJIHEHO IPUMEHHUTENBHO K JaHHOMY Buy KTM.

Hopmamun na KTM  ycraHaBiuMBarOTCS  JONYCTUMBIE  3HAYEHUS  HMCKAKCHUH
nepeaaBaeMblx curHanoB. J{ias BY kaHaioB 1Mo BO3AYIIHBIM W KaOEJNbHBIM JIMHUSM CBS3H
NCKaXEHUS B KaHajax TEJIEMEXaHWKH XapaKTepH3yIOT KadecTBO JIaHHOIO  KaHaja
TEJIEMEXAHUKH, TaK KaK 3apaHee U3BECTHBI BCE BOZMOXKHBIE U3MEHEHUS [1apaMeTPOB KaHalla, KO-
TOpBIE MOTYT BJIMATh Ha UCKAXEHUSI CUTHAJIOB. BpicOkOoUacToTHBRIE KaHabL.IIO BJI oTninuaroTcs
Ipyr OT Jpyra 3Ha4eHHMEM M YacTOTHOM XapaKTEepUCTUKOM 3aryxaHus BY Ttpakra,
COOTHOIIEHUEM YPOBHEW CHUTHAJIA M MTOMEXH, 3aBUCUMOCTBIO IMAPaMETPOB OT KOMMYTAallUHU CH-
JIOBOTO 000PYIOBaHMSI MTOJICTAHLIUI M CTETIEHBIO BIMSAHUS METEOPOJIOTHUECKUX YCIOBUM.

[Tockonbky Bce ykazaHHbIE (DaKTOpBI CKa3bIBAalOTCA Ha Iepenaye WH(opMaluu B BUIE
WU3MEHEHHUsI KpAaeBbIX HMCKA)XEHUHM IUCKPETHBIX IOCBUIOK, TO 3HAYEHHE HCKAKEHUH MOCBUIOK
CJIEyeT MPUHATH 32 OCHOBY OIleHKHU kauecTBa KTM.

Ha ocHOBe »KCHEpHUMEHTAIbHBIX HCCIEIOBAaHMA MOYHO NPUOIMKEHHO CYHMTATh, YTO
HOMMHAJIbHOE 3HAYeHHE KpaeBbIX HCKAKEHUH MOCBUIOK, OOYCIOBIIEHHOE BO3/CHCTBHEM
JMHENHBIX TIOMEX KOPOHUPOBAHHUS, ONPEAEIISAETCS BBIPAXKEHUEM

2 35—kiApc/n =35—1,1APc/sn.
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Koadpduunent K;=1-1,2 yunTeiBaeT U3MEHEHUE KPAEBBIX MCKaKEHUH NpPU M3MEHEHUH
noMexo3amuiieHHoct Ha 1 nb. ®opmyny HCHOIB3YIOT NPH OPUEHTUPOBOYHOM paCyeTe
BJIMSIHUS [JIQIKUX IOMEX U IIPU YCIOBUH, UTO Apy,; =10 JI6.

B  peanpHbix  ycnmoBusax — okcmnyaraumu  KTM mpuxomgurcs  cuMrarses €
9KCIITyaTallMOHHBIMU M3MeHeHUs MU 3aTyxaHus JIBT u m3aMeHnenuem ypoBHs moMeX Ha BBIXOJIE
¢unpTpa  Momema mnpuema (APm), mosTOMy 3HaYe€HHME KpPaeBBIX HCKAXCHHH IOCBHUIOK B
IKCIUTYaTal[MOHHBIX YCIOBHUSAX MOXKET JOCTUTaTh BETUYHHbI

ﬁ, =3b—1] . ] (iipc,fn‘. MO AL "i' .'LD;. +.iﬂ_;:} .
3neck Apc/m.HOM — HOMHHAJIBHOE 3HAYEHHE MMOMEXO3AIIUIIEHHOCTH B HOPMAabHOM

pexume padoter JIBT.

Takum o0pa3zoMm, JUIsI XapaKTEpHUCTHKM KauecTBa KaHajla TeleMexaHuku mno BIJI
He0oOXO0IMMO 3HATh MCKA)XEHUsI CUTHAJIOB B HOPMAJIBHBIX YCJIOBHSIX pabOThl KaHalla U 3arachkl
CTa0MJIBHOCTU TIPU HAJIMYUU TOMEX M M3MEHEHHUSX OCTAaTOYHOTO 3aTyXaHus (IPUEMHOTO
YpOBHS CUTHAJIA).

JInsi OLIeHKH KadecTBa BCEH CHCTEMBI TelEeMEXaHHMKHM HEOOXOIUMO BBECTH IOHSTHE
3araca yCTOMYMBOCTH CHCTEMBI TeneMexaHuku 3,. Ilox 3amacomM yCTOWYHMBOCTH CHCTEMBI
TeJeMeXaHuKu, %, ClieayeT MOHMMAaTh MaKCHUMallbHble I00aBOYHbBIE HCKa)KEHHs, BBEICHHE
KOTOPBIX B JaHHBIA KaHal HE HApYyIIUT KadyecTBO pabOThl CHUCTEMBI, 3aJaHHOE I10

JIOCTOBEPHOCTH NEPEIaur MOCHUIOK.
Jnst HopManbHOTO (YHKIIMOHUPOBAHHUS CHUCTEMBI TeleMexaHuku mo BJI Heobxommmo

obecreuuTsb ClIeaAyroIue TpeOOBaHuUs.
OKcIlTyaTallMOHHAs HECTaOMIIBHOCTh OCTATOYHOT'O 3aTyXaHUs KaHalla JI0JIKHA OTBEYaTh

YCJIOBHSIM:
a) ILUIaBHOE W3MEHEHHE OCTaTOYHOTO 3aTyXaHus He MIPEBBINIACT
+2 nb;
0) MTHOBEHHOE HM3MEHEHHE OCTATOYHOrO 3aTyXaHWs He TpeBbimaer +4 nb mpu

KOJIMYECTBE KaHAJIOB TeJIEMEXaHUKU 110 3, £3 1b npu KoJIMYeCcTBE KaHAJIOB TEJIEMEXaHUKH oT 4
1o 7, £2 nb npu KomuyecTBE KaHAIOB OoJIbIe 7,
B) MI'HOBEHHBIE M3MEHEHHUsl OCTaTOYHOI'O 3aTyxaHMs Ha +5 nb nmomyckaroTcst He
yamie 2 pa3 3a 24 4.
3anac ycTOM4YMBOCTH CUCTEMBI TEJIEMEXAHUKH JTOJKEH ObITh HEe MeHee 15%:
PazHOCTh ypOBHEW MOJE3HOTO CUTHajJda M CEJIEKTUBHOM MOMEXH, COBMAAAIONICH IO
gacToTe ¢ paboueii nosocoi yacror KTM, nomxna 0T He MeHee 23 nb.
Huzko4acToTHbIe KAHAJIBI TeJleMeXaHUKH
B osnextpuueckux pacnpenenutenbHbix cersix 0,4—10 kB B oTedecTBeHHOU U
3apyOeKHOW MpaKTUKE ILIUPOKO HCIOJB3YIOTCS KaHalbl TeJNEeMEXaHWKH, pabdoyhe 4YacTOThI
KOTOPBIX JIEKAT B AUAINA30HE OT HECKOJIBKUX A0 5S—6 KI'1I.
Ha puc. mnpuBeneHsl ymopolieHHbIE (QYHKIIMOHATbHBIE CXEMBI  MOJKIIFOUEHUS
HU3KOYACTOTHBIX MOJEMOB TeJIEMEXaHUKH K MPOBOJIaM TpeX(a3zHbIX MOJAEMOB TE€JIEMEXaHUKH U
poBoAaM TpeX(a3HbIX TMHUH dIEKTPOIIepeIadH.
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Puc. YnpomieHHbie pyHKIIMOHATBHBIE CXEMBI MTOJAKITIOUEHUS MOJIEMOB TEJIEMEXaHUKH K
BJI:

a-cxema «Tpu asbl - 3eMIIs»; 0 - cxeMa «(paza - ¢pazay; 6-cxema «basza- 1Be (azp» ;e -
cxema «Tpu (a3b»

Ha puc. a Monembl 4 MOJKIIIOUEHBI Ha cXeMe «Tpu (a3l — 3eMis», B KOTOPOM CUTHAl
MojieMa Tiepenadn ¢ NMyHKTa 4 Ha myHKT b mepemaercs mo ¢azoBbeIM mnpoBoaam (/—3) u
BO3BpAIIlAETCs B MYHKT 4 110 3eMIIE.

[ToxoOuBbIi KaHaJl TeJIEMEXaHUKN qacTo Ha3bIBAIOT KaHaJIOM HYJIEBOU
IIOCJIEJ0BATEIBHOCTH.

JUnst OJKITFOUEHUs] MOJAEMOB K KaHAIly HYJIEBOH IOCIIEI0BATEILHOCTH MCIIONB3YIOT JINOO
CUJIOBBIE TPaHC(HOPMATOPHI C BHIBEJICHHON HEUTpaIbHOW TOUKOW JIMHEHHBIX 0OMOTOK 0,4—10
kB (puc.a) mubo nu3mepurenbHble TpanchopMaTopbl HanpsKeHus (puc. 0).
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Puc. Cxembl nogkirouenust mogeMa k BJI mo cxeme «tpu da3bl — 3eMirs»
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B mepBom cnydae cpenmHsisi TOYKa JIMHEHMHBIX OOMOTOK CHJIOBOro TpaHcdopmaropa /[

3a3eMJIeHa 4Yepe3 JIMHEHHYI OOMOTKY TpaHchopmaTopa CBS3M 2, a MOJIEM TEIeMEXaHUKU I3
BKIIIOUEH BO BTOPUYHYIO OOMOTKY TpaHcdopmaTtopa cBsizu. [Ipu MCHOTB30BaHWU B KadecTBE
JJIeMEHTa MPHUCOEAMHEHUS TpexX(a3HOro H3MEpPUTENBHOIO TpaHchopMaTopa HaMpPsHKEHUS,
Hanpumep HTMHU-10 (puc. 6), MmogeM TeneMexaHUKH 3 MOAKIIOYAIOT K BTOPUYHBIM 0OMOTKaM
9, COEIMHEHHBIM B CXEMY Pa30MKHYTOI'O TpeyrojbHuKa. B cxeme Ha puc. a CUTHajl ¢ BbIXOJa
MoJeMa 3 uepe3 JIMHEHHYI0 0OMOTKY TpaHc(opmaropa cBs3M 2 MOCTyMHaeT Ha (a3zHble MPOBOIA
BJI yepe3 cpenHO0 TOUKY JTMHEHHBIX 0OMOTOK 6 CHIIOBOTO TpaHchopmaTopa 1, coeqMHEHHBIX
Mo CXeMe «3Be3lla». B cxeme Ha puc. O CUTHAN ¢ BBIXOJa MOJieMa MOCTYMAeT Ha BTOPUYHBIC
00MOTKH 9 wu3MepHuTeNnbHOro TpaHchopmatopa 4 u TpaHCHOPMHUPYETCS dYepe3 JIMHEHHBIC
0o0MOTKHM 8 Ha KakJbIi (a3HbIi mposoxa BJI.
[Tpuemnblii curHaln ¢ Ga3HBIX TPOBOIOB MPOXOIUT HA BXOJl MOJIEMa TEM e MyTeM, HO TOJIBKO B
obpatHo# mocnenoBaTenbHOCTH. Ha puc. 6 mpuBeneHa cxema noakimrodeHuss Mozaema k BJI nmpu
MeXITypa3zHOM BKIIOUEHUHU. B ATOM ciyyae CUTHan ¢ MyHKTa A mepemaercs Ha MyHKT b 1o
onHOMY (ha3HOMY MPOBOJY M BO3Bpallaercs no Apyromy. Mojemsl myHKTOB 4 U 5 coequHEHbI
Kak OBl JBYXIPOBOJHOHN JMHHEH, M Tepenadya CUTHajJa OCYIIECTBIIAETCS 0e3 MCIOJb30BaHUs
3emuid. Takas cxema IOIKITIOUEHHUs HaszbiBaeTcs kKaHaioM «(paza — dazay. Tperuit daszHbiid
mpoBoj 2 B Iiepejaue CUTHAJIA HE YY9aCTBYeT.

B cxeme mpucoenuHenus «ise (aszbl - (azay nepemaya CUrHajga OCYILIECTBISETCS MO
TpaKTy, oOpazoBaHHOMY Ga3oii 3 u nByms ¢azamu (I u 2), COETUHEHHBIMU MEXIy COOOU B
nyHkTax A u b.

[Ipu peanu3zauu cxeM HUCIMONB3YIOT Pa3INYHbIe YCTPOHCTBA TPUCOSAMHECHUS HA MMyHKTaX
ynpasneaus (IIY) u kontpomupyemsix nyHkTax (KII). [Iyakt ynpaBnenus pacmosiaraercst Ha
noncranimu 110/10 wm 35/10 kB, mutaromieii pacnpenenutenbHyo ceTh 10 kB, mostomy
nenecoo0pa3Ha yCTaHOBKAa B HEM MHOTOOOBEKTHOT'O YCTPOWCTBA TelIEMEXaHHKH, WMEIOIIEro
cBs13b ¢ K11, pacmonoxeHHBIMU Ha BCEX JTMHHSIX, OTXOISIINX OT JAaHHOW TOJICTAHIIHH.

Ha puc. nokasan cunoBoit Tpanchopmatop 1, mmusl 10 kB (2) u oTxonsmue ot muH
muaun 10. llepenarommii mMomeMm TelleMeXaHUKU 6 noakiroyaroT k mmHam 10 kB uepes
TpaHcGopMaTop CBSA3H 5 U pe30HAHCHBIE KOHTYPbI, 00pa30BaHHbIE U3 KOH/IEHCATOPOB CBS3H 3 U
KaTyleK WHIYKTUBHOCTH 4. BKIIOYeHHE pEe30HAHCHBIX KOHTYPOB PAcCUMTAaHO Ha PadoTy Mo
cxeme «haza — daza». Pabounmu ¢daza mu sBisrorest ¢pazsl A u C. KoHTYyp, MOIKIIOYEHHBINA K
daze B, sBISIETCS BCIIOMOTATENIbHBIM, KOMIICHCUPYIOIUM BO3MOXKHYIO ACUMMET PHUI0 CXEMBI.
KoHTypbl HacTpoeHbl Ha 4acToTy pabouero curHaja. PaGouwmii curHanm mojema mepenadud 6
yepe3 TpaHchopmarop CBS3M 5 U PE30HAHCHBIE KOHTYpHI Toctymaer Ha muHbl JI u C u
pacmipoctpansercs mo $a3zHeiM npoBogam A u C Bcex JTUHUH, MOIKIIOYCHHBIX K mrHaM 10 kB
NAHHOHU ITOJACTAHIIHNU.

[TonkmtoueHue K JIMHUM MPUEMHOIO MOJIEMa OCYUIECTBIISIOT Yepe3 JIBa W3MEPUTEIbHBIX
TpaHnchopmaropa Toka (7), BkitoueHHbIX B (a3bl A u C coorBercTBytouiei munun 10 kB. ITpu-
€MHBII CUTHAJI C BBIXOJHBIX 0OMOTOK TpaHC(OPMATOPOB TOKA 7 MOCTYMAeT Ha BXOJ IPUEMHOTO
MoneMa 9 uepe3 TpaHchopmarop cBs3u 8. s OCYyHIECTBICHUS MpHeMa TeIeHH(POPMAIUHU C
KOKIOW JIMHUM, OTXONALICH OT IIMH MOJCTaHIIMM, Ha COOTBETCTBYIOIIUX (Da3HBIX IPOBOAAX
YKa3aHHBIX JIMHUW YCTaHABIIMBAIOTCS CBOHM TPaHC(HOPMATOPHI TOKA U TPaHCPOPMATOPHI CBSI3U.
Brixoasl Bcex TpaHC(hOpMATOpPOB CBA3HM IMOJAKIIOUEHBI K COOTBETCTBYIOLIUM BbIXOJaM OOIIETO
MoJleMa TpueMa. YCTpPOWCTBAa TENEMEXaHWKH, WCIOJIb3yeMble B JIaHHBIX KaHalax,

IpelycMaTpUBAIOT BPEMEHHOE pasjielieHne nH(popManroHHOro oomeHa mexay I1Y u xaxiapm
KII.
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Puc. Cxema nonxiaroyeHuss MogeMa Kk Puc. CxeMa MOIKIIIOUEHNST MOIEMA
BJI o cxeme «daza — ¢azar k BJI mo cxeme «uBe ¢assl - paza»

Cxema mpucoequHEHHUs Mojema Iepenayd (pUc.a) OTIMYAeTCS OT MNPEebIIyLIeil CXeMBbI
TOJIBKO TOJKIIIOYCHUEM PE30HAHCHBIX KOHTYPOB (I, 2) K NUHEHHONH 0OMOTKe TpaHcdopmaropa
3, a cxeMa mpucoeanHeHus: Moaema mpuema K BJI (puc. 0) oTiMuaeTcs HaaTu4dMEM TPETHETO
TpaHchopmaropa Toka 6. CurHam ¢ BBIXOAAa MOAEMa Iepegaud 4 TMOCTyMaeT depes
TpaHc@opmaTop CBA3M 3 Ha CUCTEMY PE30HAHCHBIX KOHTYPOB, 00pa30BaHHBIX KOHAEHCATOpaMHU
/ M KaTylKaMd HMHIYKTUBHOCTH 2. Bce KOHTYpBI HACTpPOEHBI Ha PabOYyl0 4YacTOTy MOjeMa
nepenaun. BoiOpaHHas cxema MOJKIIOYEHHS] PE30HAHCHBIX KOHTYPOB K JIMHEWHBIM 3a)KMMam
TpaHnchopmaropa cBsi3u 3 obecreunBaeT nepegady CurHaiga mo cucreme «ise ¢assl (A u b) —
daza C»p. Il mpuema curHaja IO CHUCTEME HCIOJIB3YIOTCS TpU TpaHcpopmaropa Toka o,
KaX/IbIi U3 KOTOPBIX MOJKIIOUEH K CBOeMY (ha3HOMY NMPOBOAY J paccMaTpUBAEMOM JTMHHH.

Bropuunsie 00MOTKHM TpaHC(HOPMATOPOB TOKA COEAUHEHBI C JIMHEHWHOW OOMOTKOM
TpaHchopmaTopa CBsI3u 7 TaKUM 00pazoM, 4TO Ha BXOJ MOZEMa MpuemMa § MOCTYyNaeT CUTHAI,
HaNpsDKEHUE KOTOPOTo OMpeeNsieTcss CyMMOM HaNpshKEHUI CUTHANIOB TpeX TpaHC(hOpMaTopoB
TOKA.

Ha xoHTponupyeMbIX IMyHKTax 4aiie BCEro MPUMEHSETCS cXeMa MOIKIIYEHUs] MOJeMa CO
CTOpPOHBI OOMOTOK HHU3IIET0 HampsDKeHUs cuiioBoro tpanchopmaropa 10/0,4 umm 6/0,4 kB.
[IpuMeHUTETHFHO K BapHWaHTY HCIOJIb30BAaHUS JUHEWHOTO TpakTa «daza — ¢aza» (yHK-
[IMOHAJIbHAs CXeMa MOAKII0YeHNs MojeMa ipuemMonepenatunka Ha KII nmpuBenena Ha puc.
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Puc. Cxema mogxiIroYeHus MoaemMa Puc. Cxema noakimrouenns moaema "Ha KII mo
cxemMe «rpu (hazb»

Ha KII mo cxeme «daza- paza»

B daznsie npoBoga 4 u C 0OMOTOK HHU3IIETO HANPSHKEHHUS CHIJIOBOTO TpaHchopmaTopa
10/0,4 xB (1) BkiO4YeHbI TUHEHHbIE OOMOTKH JIByX TpaHC(OpMaTopoB CBs3H (2). Bropuunsie
OOMOTKH 3TUX TPaHC(HOPMATOPOB BKIIOUEHBI MOCIEAOBATEIBHO M IPUCOSTNHEHBI K BBIXOJHBIM
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3aKMMaM MojieMa mpueMa-nepeaadn 3. J{ns UCKIroYeHus BIUSHUS Harpy3Ku TpaHchopMaropa
1 Ha kadecTBO mepenayr WHPOPMAIMH MPETyCMOTPEHbI  PE30HAHCHBIE  KOHTYPHI (4, 5),
BKJIFOYEHHBIE MEXy COOOM MOCIeI0BATENBHO U IPUCOSTUHEHHBIE COOTBETCTBEHHO K (azam A4 u
C. ObGa koHTypa HACTpPOEHBI Ha pabOUYyK YacTOTy MOJIEMa, W COMPOTHUBICHHWE WX Ha ITOU
YacTOTE COCTABIIAET HECKOIbKO oM. Hanmnure KOHTYpOoB o0ecrieyrBaeT He TOJIbKO CTaOMIbHOCTD
MapaMeTpoB yCTPOMCTBA TOJKIIOYEHUS B YCIOBUSX HW3MEHEHHUs CHJIOBOW Harpys3ku
TpancopmaTopa /, HO M 3aIIUTy KaHaia nepenayn WHGOPMAIMU OT MPOHUKHOBEHUS B HETO
MMOMEX CO CTOPOHBI MOTPEOHTENS SJIEKTPOIHEpPruu, mojakiarodeHHoro Kk cetu 0,4 xkB. B Tex
cllydasix, Korja B TpaHCGOpMaTope HMEETCS BBIBOJ HYJIEBOM TOYKHM OOMOTOK HUBIIETO
HaAMpPsDKEHUs, 3Ty TOUKY COCTUHSIOT C 3aKMMOM 6 pe30HaHCHBIX KOHTYpoB. [lepenaya curnana
oT MoJeMa 3 uepe3 0OMOTKH TpaHc(hOpMaTopoB cBsi3u 2 Bo30yxaaeT B Ga3HbIx npoBogax 4 u C
U COOTBETCTBYIOIIMX OOMOTKax TpaHcopmaropa 1 TOK, yacToTa KOTOPOTO COOTBETCTBYET
gacToTe pabodero CUrHajga MoOJAEMa. OTOT TOK 3aMbIKA€TCsl IO LENH, COCTABIEHHOW U3
MOCJIeIOBAaTEILHO BKIIOYEHHBIX 00MOTOK A u C TpanchopmaTtopa 1, TUHEHHBIX KOHTYpOB. B
Tpanchopmarope / 3TOT TOK TpaHCHOPMHUPYETCS B TOK, MPOTEKAIOLINHA 10 (Ga3HBIM MPOBOJAM
BJI 10 B.

[Tpu npueme undopmanuu Ha KII curnan tenemexanuku ¢ ¢asusix nposogos BJI 10 kB
MOCTYMaeT Ha BXOJ MojeMa 3, MpeTepreBas Te K€ camble NpeoOpa3oBaHUs, YTO U IPHU
nepezaaye, Ho B 00paTHOM MOCIIeI0BATEIbHOCTH.

VYerporictBo noakintoueHuss MmogaeMa Ha KII mpu nMCmosib30BaHMM CUCTEMBI MEPEayu «JIBE
da3el — daza» orauyaeTcs OT YCTpoiicTBa Ha pHC. 4.15 TONBKO HAIMYMEM TPEThETOo
TpaHchopmaTopa CBsI3M, BKIIFOUCHHOTO B (Da3HbIM MPOBOJ B, U TPEThEro pe30HaHCHOTO KOHTY-
pa, BKIIOYEHHOTO MEXIy (a3HBIM MPOBOJIOM B M 00IIed TOYKON 6 pPe30HAHCHBIX KOHTYPOB.
JluneitHple OOMOTKH TpeX TpaHCHOPMATOPOB CBSI3M BKJIFOYEHBI TOCIEIOBATEILHO TAaKUM
00pa3zoM, 9ToOBI TOK paboyero CUrHajia BO BTOPUYHOM (@ CIeA0BaTeNIbHO, U B JIMHEHHOW) SN
TpaHnchopmaropa / mpoTekai o cxeme «ase ¢asbl (4 u b) — daza (C)».

B 3apyOexHOl mNpakTHKe HANUIM TPUMEHEHHE KaHaIbl TEIEMEXaHUKH, BKJIIOYCHHBIE 10
cxeme «1pu (pa3ei». B 3TOi cxeme curHan pacmpocrtpaHsiercs mo Bcem Tpem dazam BJI 10 kB
MOJ0OHO TOKY MPOMBIIIIEHHOW YacTOTHI, MPUYEM TOKH CHUTHAlIA TEIEMEXAHUKH B PA3IMYHBIX
(ha3HBIX TIPOBOJIAX CABUHYTHI OTHOCHTEIBHO ApYyTr Apyra mo ¢dasze Ha 120°. Jlns obecnieueHus
3TOro TpeOOBaHMS IPUMEHSIOTCS CIIEIIUAIBHBIE MOJIEMbI TEIIEMEXaHUKHU 5, UMEIOIUE TPH Maphl
JTUHEWHBIX 3aXKUMOB. [loakmioueHnue BwIMONHSIETCS co cTtopoHbl cetn 0,4 kB (4, B, C') ¢
MOMOIIBI0 Tpex¢azHoro TpaHchopMmaTropa CBS3M, JHUHEHHBIE OOMOTKH KOTOporo (2, 3 s 4)
BKJIFOYEHBI COOTBETCTBEHHO B ITPOBOJIC BTOPUUYHBIX 0OMOTOK cHiioBoro Tpancdopmaropa 10/0,4
kB (1).

Pe3onaHcHbIe KOHTYpBl 6, HACTPOCHHBIE HA YacTOTy paboyero curHajza Mojema 3,
o0ecreynBaloT CTa0MIIbHYIO0 padOTy KaHajla TEJIEMEXaHUKU B YCIOBUSAX MEHSIOIIEHCS Harpy3ku
cetu 0,4 kB um ymeHbpIIalOT BO3JEHCTBUE MOMEX, BO3HUKAIOIIUX B HArpy3ke, Ha KadyecTBO
nepeaadn CUrHasia TeJIeMEeXaHUKH.

B 3aBHCHMOCTM OT KOHKPETHOTO HCIIOJHEHHUS YCTPOICTB CHCTEMBI TEIEMEXaHUKU IO
npoBogam BJI 10 kB mnoapaspenstorcs Ha cuctemsl TtenecurHanuzauuu (CTC), cucremsl
teneynpasienus (CTY), cucremsl Teneynpasienuss — Tenecurnanusanuu (CTY — TC) u cu-
ctembl CTY — TC — TH, obecnieunBaronyue OpraHU3aIyio MOJTHOTO TEICHH(POPMAITHOHHOTO
KOMIUIeKca. B 3aBUCHMOCTH OT CXeMbl UCIOJB3YEMBIX MOJIEMOB KaHajbl T€IEMEXaHUKU MOTYT
OBITh  CHUMIUICKCHBIMHU, JYIJIEKCHBIMH W  TONYAYIUIEKCHBIMU. CHUMIUIEKCHBIE — KaHAJIbI
ucnonp3ytorcs B CTC um CTY, nymiekcHble KaHalbl, B KOTOPBIX Iepeadya U IpUEM
UH(OPMALIUU OCYIIECTBISIOTCS Ha Pa3HbIX pabo4YMX YacToTax, ucnoibdytorces B CTY — TC u
CTY — TC — TH. IlonynyniaeKCHbIE KaHAJbl TEJIEMEXaHUKW MPEeAyCMaTPUBAIOT Neperaavy
TesnieMexanudeckoit uHpopmanuu ¢ [1Y na KII u B oOpatHOM HarpaBlieHUH Ha OJHON U TOM ke
yacTtoTe paboudero curuajia. B aTom ciydyae npuMeHsieTCS BpeMEHHOE pa3ziefieHue HallpaBJIeHun
nepenaun uHGopmanmu. Kanamer tenemexanuku B ceTsax 0,4—10 kB BwIMONHSAIOTCS, Kak
MPaBWJIO, C UCMHOJIb30BaHUEM MoAeMOB TM — AM mipu nepenave B JUHHUIO HECYIIEH M JIBYX
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OOKOBBIX IOJIOC YAaCTOTHOTO CIIEKTpa MoayiaupoBaHHoro curnana (AM — JIBII). B HekoTopsix
THTIaX MOJIEMOB HCIIOB3yeTCs MPUHIUIT (Pa30Boi Moayssiiuu Hecymero curaana (TM — ®M),
OJIHAaKO IIMPOKOT0 MPUMEHEHMSI 3TU MOJIEMBI B HACTOSIILIEE BPEMSI €LIIE HE MTOJIYUHIIH.

[Ipu mepenavue mubopmaruu mo BJI 0,4—10 kB Ha TOHAIBHBIX YacCTOTAX MPUXOIUTCS
CUMTAaTbCA C  HAJIMYUEM  CEJIEKTHBHBIX IIOMEX, OOYCJIOBJIEHHBIX T'apMOHMUYECKUMU
COCTaBJISIOUIMMU TOKAa MPOMBIIUIEHHOW YacTOThl. MCTOUHHMKAMHM JTHX TMOMEX SBJISIOTCS
HenuHeHocTh TpaHncdopmatopoB 10/0,4 kB, a Takxke HeTMHEWHbIe HArpy3Kd (AyTrOBbIE IMEYH,
npeoOpa3oBaTed TOKA, TUPHUCTOPHBIE PETYJIATOPHI, TEIEBU30PHI U T. J.) IOTpPEOHUTENEH.
AMIIIUTYABl HANpPsDKEHHUS IIOMEX MMEIOT SIPKO BBIPAXKEHHYI0 YacTOTHYIO 3aBHCHUMOCTb.
HawnGonpmme ammutynbl B quamna3one yactor or 100 go 1000 ' umeroT momexu, Mo 4acToTe
COOTBETCTBYIOIIUE HEUYETHBIM TapMOHUMKAaM TOKa MPOMBIIUIEHHOW dacToThl. HampskeHue
YETHBIX TAPMOHUK MPOMBIIIIEHHOTO TOKa B 3TOM K€ JMana3oHe 4acToT oO0byHO B 5— 10 pa3
MEHbIIE aAMIUIUTYJbl HANpPSDKEHUS PSAAOM PacIONIOKEHHOM HEYeTHOW TapMoHHMKH. Paboune
YacTOThl KaHAJIOB TEJIEMEXaHWKU Mpu padore B amama3zoHe dvactor oT 100 mo 3000 I'm
PacroI0kKeHbl MEXAY YaCTOTaMU FAPMOHMYECKHUX ITOMEX ITPOMBIIIJIEHHOTO TOKA, U JJIs 3alllUThI
OT BO3ACWUCTBUS 3TUX MOMEX B MPUEMHBIX MOJEMAax MPUMEHSIOT Y3KOMOJOCHbIE (DUIBTPHI C
nojocoil mponyckanuss 10—15 I'u. g yBenuuenust n3OuparenbHOCTH (GHIBTPA MO YacToTe
HEYETHOI rapMOHUKH MPOMBIIIIEHHOTO TOKa CPEAHIOI0 YacTOTY IMOJIOCHI MPOITyCKaHus (puiabTpa
CABHUTAIOT B CTOPOHY YaCTOThI YETHON TaPMOHHUKH.

Koadurment HecHHYCOMIATBPHOCTA TIPOMBIIIEHHOTO TOKa B 3JIeKTpuyeckux cersx 10 kB
3aBUCUT OT Ha3HAa4eHMsI 3THUX ceTed. B 3aBucumMocTH OT XapakTepa IpPOU3BOJCTBA B
INEKTPUYECKUX CETAX MPOMBIIUIEHHOIO Ha3Ha4eHHUs] KO3()PHUIHMEHT HeCHHYCOMAATbHOCTU
JEXKUAT B mpeaenax oT 5 1o 12%, B TOpoACKUX 3JeKTpUYecKux ceTsix 4—5%, a B CEelbCKUX
3JeKTpUYecKux cetax 2—3%. Ilpu opranmzanuu kaHaJIOB TEJIEMEXaHWKH HAa 4acTOTaxX CBBIIIE
600 I'n cumTaroT, 4TO YpoBeHb rapMoHuk Ha mmHax 10 kB He nmpessimaer 0,1% HoOMHHAJIBHOTO
HalpsDKeHUs ceTH, a Ha ctopoHe 0,4 kB ypoBenb rapmonnyeckux nomex cocrtasiser 0,4—0,7%
HOMMHAJIBHOTO HAIIPSIKEHMUSL.

[Ipu oueHke kauyecTBa JUHEHHOrO TpakTa KaHalla TEJIEMEXaHUKH IO pacHpeNeuTeIbHbIM
anexTpuueckuM ceTsim 0,4—10 kB gacTo ucnonb3yroT noHsaTHe kodgduuuenta nepenauu K.

PaznuuaroT koaddunment nepenaun mo HanpspkeHuto Ku/u, koaduimenT nepenadu mo Toky
Ki/i, koaduuueHT nepenaun 1no HanpspkeHuto U Toky Ku/i, u koahGuiuenT nepegayu mo ToKy
u HanpsbkeHuto Ki/U

JlunelHbIN TpakT 1o pacrpenenutenbHbiM cetaMm 0,4—10 kB moxer ObITh NpencTaBieH
B BUJE IOCJIEI0BATENILHOTO BKJIIOYEHHS UYETHIPEXIIONIOCHUKOB, SBISIOMIMXCS 3KBUBAJICHTAMU
JUHUAW 3JEKTpoIepesaun, CHJIOBOrO TpaHcpopMaropa, H3MEPUTENLHOrO TpaHcdopmaropa,
KOMIIEHCUPYIOIIMX KOHAEHCATOpoB U T. 1. Koadduuuent nepenaun curxaia B CTONb CIOXKHON
cXeMe ompeAensercs Kak Npo- U3BeAeHHE KOI((UIMEHTOB IMepeJauyd  dJIEMEHTOB,
COCTaBJISIFOIIUX JTUHEUHBIA TPAKT.
Kanan wnyneBoit mnocnenoBarensHoctn (KHII) («tpu  dassr — 3emis») oneHuBaeTcs
kodddurmentom nepenaun nmo HazHavyeHuto. KHIT mcmonb3yeTcss B AMEKTPUYECKUX CETIX C
W30JIMPOBAHHOM HEWTpasbl0 MpU NOAKIIOYEHUM MOJEMOB Iepenadn U npuema k BJI uepes
Tpancopmaropsl. [lepenaua mHdopmanuu OCymIecTBISETCS B TOHAJIBHOM M MOATOHAJIHLHOM
auana3zoHax dacToT. IlpenMyiecTBaMy MJaHHOTO BHAA KaHajga TEIEMEXAHUKU SIBISIOTCA
npoctota mpucoenuHenus kK BJI, HeOombpmas MomHOCT, MoaeMoB mnepenaun (<4 Br),
oOycrnoBienHas teM, yto B KHII nepenaBaembiii nH(pOpMAIIMOHHBIN CUTHAT HE UIYHTHPYETCS
ajeMeHTaMu o0opynoBaHus BbIcOKoro HampspkeHus. Hemgocrarkom KHII sBnsercs manas
MIOMEXO3alIMIEHHOCTh B YCJIOBUSIX BO3HHMKHOBEHHs 3amblkaHus ¢(asel BJI Ha 3emuio.
VYka3zaHHBIH HEJAOCTATOK 3HAYMTENILHO orpaHu4uBaeT ooiacts npuMmeHeHus: KHII. HaubGonpmiee
pacrpocTpaHeHHE MOTYYMIIN CUCTEMBI TEIEMEXaHUKH, UCIIONB3YIOIINE JIMHEHHBIE TPaKThI «(pa3za
— ¢aza» nwin «daza — aBe $as3b». IS OLEHKH 3TUX TPAKTOB B 3aBUCUMOCTH OT KOHKPETHOTO
BBITIOJIHEHUS YCTPOMCTB MPHUCOETUHEHUS NCIIOIB3YIOTCS KOO PHUIIMEHTHI IEpeAayy M0 TOKY HIN
cMemaHHble  Kod(pUIMEeHTh Tmepenaun (HampshKeHHEe — TOK, TOK — HANpsOKCHHE).

93



[IpeumymiectBoM cucteM mepefaud  TenenHpopmamuu 1o  ¢GasHeIM  mpoBojaM  0e3
MCIIOJIb30BAaHUs 3€MJIM SIBJISIETCS TOBBILICHHAsS IIOMEXO3AIIMIIEHHOCTh B YCIOBUAX 3AMBIKAHUS
BJI na 3emmo. HepmocrarkaMu 3THX CUCTEM SIBJISIOTCS CPaBHUTEIBHO CIIOKHOE HCIIOJIHEHHE
YCTPOMCTB MPUCOETUHEHHUS M HEOOXOAUMOCTh HCIOIB30BAaHMUS MOJIEMOB Iepenadn OOJIbIION
mourHocTH (300—1000 Br). Ha 6a3e paccMaTprBaeMbIX JTHHEHHBIX TPAKTOB B AHEPrOCHCTEMAx
BBITNIOJHEHBI CUCTEMBI TEJIECUTHAIU3ALNNU, TEJICYNPABICHUS U LUPKYJIIPHOTO TEICYNPABICHUS
(IUTY). HupkynspHoe TeneynpaBieHHe IMPEAyCMAaTPUBAET YIPABICHUE SHEProoObEKTaMH,
pacloyIO)KEHHBIMU B TJIyOMHE JJIEKTPUUYECKOW CETH, CO CTOPOHBI LEHTPAJIBHOIO ITyHKTa
yIPpaBJIEHUS HE TOJIbKO B HOPMAJIBHBIX, HO U B aBapuiHbIX cutyauusx. K TV npensssustorcs
MOBBIIICHHBIC TPEOOBAHUS HAJEKHOCTH BBITOTHEHUS KoMaH . [[inst padoter LITY ucnons3yercs
CUMIUIEKCHBIM KaHaj, cBsasbBaromui nepegatuuk LTY, pacnonoxennsn B IIY, ¢
npuemaukamu [ITY, pacmonoxeHHbIMH B JIFOOOW TOUYKE YIPABISIEMOW DSJIEKTPUUYCCKON CETH.
IIpuemuux LTV BBINOIHAETCS € y4€TOM MCIIOJIHEHUs IBYX-TPEX KOMAaH] TEJECYIPaBIICHHUS,
CBSI3aHHBIX C KOMMYTallel 00OpYyAOBaHUS HU3KOI'O HANPSKEHMs, PACIONIOKEHHOTO B IyHKTE
ero ycraHoBku. IloBeimenue HagexxHoctu LTY  obecneunBaercss — NpHMEHEHHEM
BBICOKOM30MPATENbHBIX (PUIBTPOB B YCTPOMCTBAX MpPUEMA U YBEJIWYEHHEM MOIIHOCTU YIpPaB-
JSIFOIETro curHaia. B 3apyOexHoii mpaktuke ucnoib3ytorcs L[TY, MOITHOCTB yIpaBIsIOLIETo
CUTHaJIa KOTOPBIX Ha BbIXoJe mepenatuuka cocrasiser 0,4—0,5% wMomHoCcTH yrpaBiasieMon
CeTH.
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DJIeMeHTBI M _Y3JIbl YCTPOHCTB JAMCHETYEPCKOr0 M TEXHOJOIrHYECKOr0 YIpaBJIEHHS,
nepeaavyn JAaHHBIX M 3JeKTPOHHBIX YCTPOICTB AaBTOMATHKH.

JluoqHble M TPaH3UCTOPHBIE 3JEMEHTHI W y371bl. LludpoBble JOrMuecKue SIEMEHTHI.
MukpocxeMHbIE 3J€MEHThl.  Tpurreppl Ha TPaH3UCTOPAaX M B MHUKPOCXEMHOM BapHaHTE.
['eneparopsl uMmyiabcoB Ha Tpansuctopax. [lludpatoper m nemmdbparopel. Kommapatopsi.
Pesucropnbie mpeobpazoBaTeNd U paclpeAeTuTEId UMITYICOB. MHUKPOIIPOIIECCOPHAs TEXHUKA
B COBPEMEHHBIX yCcTporcTBax TM.

CucreMbl TeJen3MepeHus.

OcuoBubie npuHIUNbl Teneusmepenus: (TH). Buasl Tenemsmepenus. Kmaccudukarms
cucteM TH. [TorpemHocTu Tenen3MepeHust U crocoObl X YMEHbIIECHHs. AHAJIOTOBbIE CHCTEMbI
THU. Bropuunbie npubopsl. CTpykTypHas cxema dvacTtoTHoW cuctembl TU. Tlonstue o
nuckperHbix cucreMax TH. YactorHo-ummynbcHble cuctemsl TH. KomouMmmyibcHble CUCTEMBI
TH, ux mnpeumymiecTBa mnepen ApyrumMu cucremamu. CrnocoObl TpeoOpa3oBaHUs KOIOB B
HanpspkeHue win Tok. CTpyKTypHas cxema OJHOKaHajabHOro ycrpoictsa TU xomommmysiabcHON
CHUCTEMBI.

OcHoOBHBbIC TPUHIHUIIBI H3MEPEeHUsI

Teneusmepenne — o00yacTh TEIEMEXaHUKH, OXBATBIBAIOIAs TEOPUI0 U TEXHUUYECKHE
CpEICTBA JJIs1 U3MEPEHMSI Ha PACCTOSIHUM 3HAYEHUN KOHTPOJIMPYEMBIX [TapaMETPOB.

Tenensmepenue (TH) npecnenyeT 1enb HanboIee TOYHO U C MUHUMAJIBHBIMU 3aTpaTamMu
00ecreynTh BO3MOXKHOCTh HW3MEPEHHUsI MPU 3HAYUTEIBHBIX PACCTOSHUAX OT MeCcTa 3aMepa [0
MeCTa OTCUETa U3MEPSIEMON BEJIMYHHBI.

Cymnocts TU 3akmrodaercss B TPEIBAPUTEILHOM IIPe0Opa30BaHUU HU3MEpsSEMOU
BEJIMYMHBI B TaKyl0 BCIIOMOTaTeNbHYIO BEJIMYHHY, KOTOpYI Haubolsiee yAoOHO mepeaaBaTh Ha
OosblIMe paccTosHUS. B COBpeMEHHBIX SHEprocucreMax Ha JAUCIETUYEPCKHUE IMYHKTHI MOCTYIAeT
00JIbIIIOE KOMMYECTBO HMH(POPMAIMK 00 M3MEHEHWU IMapaMeTPOB, XapaKTEPU3YIOMIMX PEKUM
paboThl DJEKTPOCTAHIMM, TMOACTAHUMNA W JMHUN >nekTponepenadn. K uumciny BakHEHIINX
TEJIEU3MEPSAEMBIX BETMYUH OTHOCSTCS:

1) axkTuBHasT M peakTUBHAS MOIIHOCTH, XapaKTEPU3YIOLUIME KaK Harpy3Ky
SHEPrOCHUCTEMBl B  IIE€JIOM, TakK M paclIpefesieHHe Harpy3ku MexXAy OTACIbHBIMU
AJEKTPOCTAHLIUSIMU;

2) HampspDKeHHEe M 4acToTa, XapaKTepu3YIOIIUMEe KadyecTBO  BbIpabaThiBaeMOM
AIIEKTPUYECKON SHEPTUU;

3) TOKHM Harpy3KH, OIpEACISIIONINE PEXKHM PaOOThl CHIJIOBBIX TPaHCPOPMATOPOB H
OTBETBJIAIOIINX 3JIEMEHTOB IEKTPUUECKON CETH;

4) naBneHue W TeMIeEpaTypa Mapa TEIUIOBBIX DJJIEKTPOCTAHIUM, OINpeAesonue
BO3MO>KHOCTH PEryJIMPOBaHUS aKTUBHOM MOIIIHOCTH CTaHLIUU;

5) ypoBeHb BOJbI Ha THAPOCTAHIUAX (BEpXHUW W HIDKHHN Obedbl), ONpEAeIISTFONTIit
3arac MOTEeHIMAIbHON SHEPIUU ITUX CTAHLIMM.

Q@yHKIMOHAIbHAS CXEMa, MOSCHAIOIIAs MEXaHU3M TEJIeU3MEpPEHUs, IPUBEACHA HA PUC.
Ha xoHTponupyeMoM IyHKTE U3MepsieMasi BEIWYMHA (M3MEPAEMBI IapaMeTp) ¢ MOMOLIbIO
natyrka J| mpeoOpasyercs B 3JIEKTPUUECKHUI TOK, 3HAYEHHE KOTOPOTO OTOOpaXKaeT N3MEPSIEMBbIiA
napamerp.

uri

R —— e
X i=f1(x) Y1 Y2 Z
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[Tepenaromiee ycTpoicTBO Tenensmepenuii /1Y, BocnpuHuMas HHPOPMAIIUIO B BUJE TOKA
I, mepenaet B kaHan cBsi3u KC nepBUYHBINA CUTHAT Y1, KOTOPBI B O0IIEM CiIydae ONpeaeseTcs

dopmynoit

n=h).

IlepBuuHBI CUTHAN, NPOXOAS IO KaHAIY CBS3M, MOXET IIPETEPHETh HEKOTOPHIC
HCKaXCHUAI, O6yC.HOBJI€HHBI€ BOSHGﬁCTBH@M pas3jinyHoro poJa IMoMEX, IMO3TOMY Ha BXOJC
MIPUEMHOT0 YCTPOICTBA Tenen3MepeHus [Ip Y nepBUYHBINA CUTHAI ONTMCHIBAETCS] BBIPAKEHUEM

!f2=f3 (1)

[IpuemMHOE  YCTpOMCTBO  TelEM3MEpEeHUs Mpeodpa3yeT TMEpPBUYHBIM CHTHAJl B
AIIEKTPUUYECKUI TOK WM HANpsDKEHUE (z), BO3ACUCTBYIONIEE HA U3MEPUTENbHBIA mpubop HI1
JUCIIETYEPCKOTO ITyHKTA:

2‘1‘1'4{9':1} .
u=f5f£)-

W3meputenbHblii mpuOOp TMOKaXET H3MEpSeMyl0 BEIMYUHY B BUJC

ﬂ=fﬁf-l'}q

T. €. IPU UCNOJb30BaHUM cucTeMbl TU mokazanust nmpubopa Ha TUCHETYEPCKOM ITYHKTE
O0TOOpaXkaroT 3HAYEHUE H3MEPSEMOro mapaMerpa Ha KOHTPOJIMPYeMOM IyHKTe. ToyHOCTBb
OTOOpaXEHUS H3MEPSIEMOT0 TTapaMeTpa ONPEIENISIeTCS MOTPEIIHOCTHIO TEIEU3MEPEHUS

Qe=X—X",

rae x' — NeMCTBUTENIbBHOE 3HAaU€HUE U3MEpseMOro IapaMeTpa; X - MoKa3zaHue npudopa
Ha JUCIETYEPCKOM ITYHKTE.

Ecnn  morpemHocTs paBHa HyJNIO, [OKa3aHWs M3MEpPUTENbHOrO mpubopa Ha
JUCTIETYEPCKOM IYHKTE TOYHO OTOOpakaroT 3HaueHue napamerpa. [IpakTuiyecku morpemHocTb
TEJIEU3MEPEHNUs BCerja CyLIeCTBYeT, TaKk Kak Jr0oe mpeoOpa3oBaHUE U3MEPSAEMON BEITUYMHBI
U Iepefjadya CHUTHAJIOB 110 KaHaly CBSI3U CONPOBOKIAOTCS IMOSIBICHUEM IOIPEIIHOCTH.
OTH TOTPENIHOCTH MOXKHO KJIACCH(HUIIMPOBATH CIEIYIONIUM 00pa3oM:

a; — TOTPEIIHOCTh, BO3HUKAIOUIass MpU NpeoOpa3oBaHUM HU3MEPSIEMON BETUYMHBI
NEPBUYHBIM TaTYHKOM;

arry— HOTPEIIHOCTH, BO3HUKAOIIUE B IIEPENAIOIIEM YCTPONCTBE

appy — HOTPEIIHOCTH, BO3ZHUKAIOIINE B IPUEMHOM YCTPONCTBE

Qu— MOTPEIIHOCTh U3MEPUTEIBHOTO MpUOOpa AUCHETYEPCKOTO MYHKTA;

axc — MOTPEIIHOCTh, OOYCIIOBJIIEHHAs TMOMEeXaMu B KaHaie cBi3M B obOmem cioyuae
HOTPEIIHOCTh, BHOCHUMAs 3JIEMEHTOM CHUCTEMBI ONpEAENseTcss KaK pa3sHOCTh (haKTHIecKoro
3HAYEHUs] PACCMATPUBACMON BEJIWYMHBI HA BBIXOJE JJIEMEHTA WU 3HAYEHUS TOM JK€ BEIUYHHBI
Ha €ro BXOJE.

Bripaxennas TakuM  00pa3oMm MOTPEIIHOCTh  HA3bIBAETCS  OTHOCHUTEIBHOU
MOTPELIHOCTBIO TEIEU3MEPEHUSI.

Kak u B TexHHMKE OOBIYHBIX H3MEPEHUIl, B TEIEU3MEPEHHU pa3IN4al0T OCHOBHYIO
HOTPEIIHOCTh, T. €. TOTPEIIHOCTh, BO3HMKAIONIYI0O ITIPU HOPMAJbHBIX YCIOBHUSX pabOTHI
TEJIEU3MEPUTENIBHOTO  YCTPONCTBA, M  JIONOJHUTENIbHBIE IOTPEIIHOCTH, OOYCIOBJIECHHBIE
U3MEHEHHUSMH YCIOBUH pabOThl yCTPOHCTBA (TEMIIEpaTyphl OKPYKAIOLIEH cpelibl, HApsKEHUEM
NUTAHUS, IOSBIICHUEM [TIOMEX B KaHaJIe CBA3M U T. I1.).

OOm1ast MOTPenHOCTh TeJIeU3MEPEHHs ABISETCA anreOpanyeckod CyMMOW OCHOBHOU M
BCEX JIOMOJIHUTENBHBIX MorpemHocreil. CieayeT MOMHHUTH, YTO OOIIas MOTPEIIHOCTh MOXKET
ObITh 3HAYUTEIBHO MEHbIIE apu(METHUECKOM CyMMBI, TaK KakK COBIAJEHHE BCEX CO-
CTaBJIAIOIIMX MOTPEIIHOCTEN 10 3HAKY U II0 MAKCUMYMY MaJIOBEPOSITHO.
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TenensmepuTenbHble yCTPOHCTBA HanboIee 4acTo KIACCUPHUIMPYIOT MO BUIY CUTHANA,
IIOCPEICTBOM KOTOPOTO 3HAYCHHE U3MEPSIEMOro NapaMeTpa MepeaeTcs 0 KaHaly CBSI3U.
Knaccudukanus cucreM Teien3MepeHust

B 3aBucumocTu OT THMHa WH(OPMALMOHHOTO CHTHANA, MCIOJIB3yeMOTO MJisl Mepeaadn
3HAYEHUU KOHTPOJIUPYEMOTro napamerpa, cucteMbl T moapa3aenstoT Ha aHaJOTOBbIE CHCTEMBI
TH n nuckpetrnbie cucremsl TH.

AHanoroBele cucteMbl TH B 3aBUCMMOCTH OT pPAacCTOSIHUSL MEXIYy HMCTOYHUKOM
unpopmauuu M u nomyuyarenem unpopmaruu I1M pasnensior Ha cHCTeMBbl OJIMKHETO U
cuctembl aanbHero aevctBusa. Ecim cBa3p [ u IIM, KOTOpbIM SIBISETCS HU3MEPUTENIbHBIN
npubop UCIETYEPCKOTO TYHKTA, OCYIIECTBISICTCS HEMOCPEACTBEHHO uepe3 (U3HUECKYIO
JIUHHIO CBSI3HM, TO TaKas CHCTEMa SIBJISIETCS CHCTEMOM OJMKHero AeicTBus. /[aabHOCTh ACHCTBUS
ATON CUCTEMBI HE MpEBBILIAET 1—2 KM.

Ecou B cxeme cucremsl TU mpegycMoTpeHbl cnielUalIbHBIE YCTPOMCTBA NEpedadyu u
npreMa CUTHANIOB, OOecleuyuBarone mnpeoOpa3oBaHUE MEPBUYHOTO CUTHANIA B TOHAIBHBIN
CUTHAJI, KOTOPBIA 3aTe€M NepefaeTcs Mo KaHaly CBS3HM, TO Takue cuctembl TH Ha3piBaroTCA
CUCTEMAMHM JaJbHETO AEHCTBUs. XapaKTepHOW OCOOEHHOCTHIO AHAJIOTOBBIX CHUCTEM SIBIISETCS
WCIIOJIb30BAaHNE aHAJIOIOBOIO CUTHAA U B KAUE€CTBE MEPBUYHOIO, U B KAYECTBE JINHEWUHOTO CHUT-
HaJIOB.

[TepBUYHBIN CUTHAJI TaTYMKOB MH(POPMAIIMH TMPEICTABIAECT COOOM CHUTHA MOCTOSIHHOTO
TOKa, ammuiutyaa HanpsbkeHust Upc WM TOKa KOTOPOTO OJHO3HAYHO CBSI3aHA CO 3HAYEHHEM
napaMmeTrpa U3MepSIeMoro npoiecca. Ita 3aBUCUMOCTh rpapuecky MoKa3aHa Ha puc.a.

”n.c HGL "‘7:#
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N3menenne wHPOPMANMOHHOTO TapaMeTpa MEPBUYHOTO CHUTHANIA  IOJHOCTHIO
oToOpakaeT n3MeHeHne KoHTpoaupyemoro napamerpa KII B moboit MomeHT BpeMenu. B oGmem
ciydyae  3HadeHne  Upcp ~ COOTBETCTBYET — HANPSOHKEHHIO — MEPBUYHOIO CHUTHAja IpU
MPEeKpalEHNH KOHTPOJIMPYEMOTo Ipolecca. 3aBUCUMOCTh H(POPMAIMOHHOIO Iapamerpa
JUHENWHOTo curHana I/, oT HampsbkeHus (ToKa) MEepBUYHOTO CHTHAJa B aHAJIOTOBBIX CHCTEMax
TU nmanpHero AEUCTBUS NpUBeneHAa Ha puc.0. 31ech, Tak ke KaK M B MPEIbIAYIIeM ciydae,
KOKIOMY 3HAYEHUIO TEPBUYHOIO CHTHAJIa COOTBETCTBYET CBOE 3HAUYCHHE HH(POPMAIIMOHHOTO
napamMeTpa JMHEHHOTO CHTHaJa B JIFOOOW MOMEHT BpPEMEHH KOHTpois. JIucCKpeTHhIMU
cucreMamu TU Ha3bIBalOTCSI CUCTEMBI, B KOTOPHIX HH()OPMAIIMOHHBIA MapameTp JIHMHEWHOTO
CUTHaJla MOXET MPUHUMATh TOJIbKO 3apaHee 3aJaHHbIe JUCKpPETHbIe 3HA4YCHUS (IUCKPETHHIE
ypoBHH). KonudecTBo ypoBHEH nuckperHocTd N omnpeenseTcss UCXOoAs U3 3aJaHHbIX 3HAUCHUM
u3MepseMoro napamerpa Xmin 1 Xmax W TPUHATOTO IIara JUCKPETHOCTH.

W3 puc.B BUIHO, 4TO NMPH U3MEHEHUU TIEPBUYHOIO CUTHAJA B IIPeIeNiaX YCTaHOBJICHHOTO
niara JAMCKPETHOCTH WH(OPMAIMOHHBIM IMapaMeTp JMHEWHOTO CHTHajda COXpaHSET CBOE
3HAUEHHE U HU3MEHEHUE €ro MPOUCXOJIUT TOJBKO B MOMEHT, KOTJla MEHSETCS YpPOBEHb
JUCKPETH3alMy MEPBUYHOIO CUTrHana. BroigHe oueBHMIHO, YTO B JUCKpETHBIX cucremax TU,
UCIIOJIb3YEMBIX JIJIs TIEpPeIauyl aHAJIOTOBBIX MEPBUYHBIX CUTHAJIOB, B MIEPEIAIOIIEM YCTPOUCTBE
TU nomwkeH mpemycMaTpUBaThCA TMpPeoOpa3oBaTelh aHAJOTOBOTO CHUTHAJa B JMCKPETHBINA
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curHan. Ecoum Ha npuemHoM mnyHkTe B KadectBe IIM  umcnosb3yercss aHaJIOroBBIN
W3MEpPUTENIbHBIH Tpubop, B cxemMe mnpuemMHoro ycrpoiictBa TU nmomkeH OBITH y3en
npeoOpa3oBaHus JUCKPETHOTO CUTHANA B IEPBUYHBIN aHAIOTOBBINA CUTHAIL.

MaxkcuManbHasi MOTPEIIHOCTh MPeoOpa3oBaHMsl aHAJIOrOBOIO CHTHala IO  YPOBHIO
(MOrpemHoCTy  AUCKPETHOCTH)  ONpeNeNsieTcss TMOJIOBUHOW  BETWYMHBI  KBaHTa  (1ara
JIUCKPETHOCTH ).

KomonMnyabcHbIE CHCTEMBbI TeJlen3MepeHust

B Hacrosimee BpeMsi B JHEPrOCHCTEMAX ITOBCEMECTHO MCHOJIB3YIOTCS JUCKPETHBIE
cucteMbl THW npanpHero peiicTBusa. AmnaioroBble cuctemMbl TUW HMEIOT oOrpaHuyeHHOE
npuMmeHenue. HauOonbliee pacrnpocTpaHeHHe MOJYy4UIu JuckpeTHble TU KopouMmyiabCHOTO
tana. B komouMmmynbCHbIX cuctemMax THM  KaxaoMy YpOBHIO IIEPBUYHOIO CHUTHAJIA

(M3MepsieMoro TmapameTrpa) NPHUCBAMBAETCs CBOM OINpENeICHHBIM HOMEp W 3ajadei
nepeaud pe3yibTaTOB HM3MEpPEHHUs KOHTPOJIMPYEMOTro, MapaMmeTpa sBISETCS Iepenada Ha
npuemHoe yctpoiictBo TU Homepa ypoBHSA, KOTOPOMY COOTBETCTBYET KOHTPOJUPYEMBIN
napaMeTp B JaHHBIH MOMEHT BpeMeHHU. [lepemaua HOMepa OOBIYHO BEAETCS JABOWYHBIM HITH
JBOMYHO-JAECITUYHBIM KOJOM, SJIEMEHTOM KOTOPOIO SIBJISIETCS IBOMYHBIA JUCKPETHBIM CHUTHAIL.
s mepenaum MCNoJIb3yIOTCS PACCMOTPEHHBIE BBIIIE TUCKPETHBIE KAHAJIBI TEIEMEXaHUKHU.

[IpumMeHnUTENPHO K  KOJOMMIYJIBCHBIM  CHCTEMaM  JIUCKPETHOE  H3MEHEHUE
UH(POPMALIMOHHOTO TapaMeTpa JUHEWHOro curhama Jl,, mokasaHHoe Ha puc. 7.2,B, cileayer
paccMmaTpuBaTh Kak JUCKPETHOE U3MEHEHHE KOJOBOM KOMOWHAIIMU JIBOMYHBIX CUTHAJIOB, OIpe-
JENAIOIIENH HOMEpP U3MEPEHHOIO YPOBHSI.

B cucremax TU ¢ aHamoroBsIM MEPBUYHBIM CUTHAJIOM B IepenaronieM ycrporctse THU
UCTIONBb3YyeTCsl  aHanoro-uudpoBoit npeodpazoBarens. [Ipuemuoe ycrpoiictBo TU moxer
paboTaTh Kak ¢ HU(POBBIM MoTyyaTeneM UH(POpMalUK, TaK U C aHAJIOTOBBIM M3MEPUTEIbHBIM
npubopom. B mocienneMm cimydae sl mpeoOpa3oBaHUS KOMOBBIX CHUTHAJIIOB B aHAJIOTOBBIM
ucnonb3yrotes yerporctsa AT (mudpo-ananoroselii mpeoOpa3zoBaTeb).

JlocTonHCTBa KOAOUMITYJILCHBIX cucTeM TH:

BO3MOKHOCTB MOJy4€HHS BbICOKOUM TouHOCTH TU;

BBICOKAsl TOMEXO3aIIUIICHHOCTh, OOYCJIOBJICHHAs BO3MOXHOCTBIO HCIIOJIb30BAHUS
MIOMEXO3AIIMILIECHHBIX KOJIOB;

oTcyTCTBHE norpemnocTyd TH npu peTpaHcasnuu 1o cxeMe Koa — KOJI.

PaccMoTpuM OCHOBHBIE METO/BI NMPEOOPa30BaHMs, HAIlIEIINE IUPOKOE MPUMEHEHHUE B
KOJIOMMITYJIbCHBIX ycTpoucTBax TH.

CueTHO-UMNYJIbCHBIN MeTOJl. CYITHOCTh 3TOI0 METOJIa COCTOMT B TOM, YTO M3MepsieMas
BEJIMYMHA NPEoOpa3yeTcss B COOTBETCTBYIOLIEE YHCIO MMIYJIbCOB, KOTOPOE IOJCUUTHIBACTCS
JBOMYHBIM cueTdyukoM. [locne moacuera NpOM3BOIATCS CUUTHIBAHME M TOCBUIKA KOJIOBOM
KOMOWHAIMK B KaHaJI CBsI3U. PaccMoTpuM paboTy cXeMbl, KOAUPYIOLIEH MO ’TOMY METOAY.

N3mepsiemoe  Hampspbkenue U, mpeoOpasyeTcss B  HMIOYJIbCHl  ONPEIETICHHOM
JUTUTETILHOCTH ¢,. 'eHepatop cTaOmibHON 9acTOThl / '/ BBIpaOaThIBAET CUETHBIC UMITYILCHI t.
Bo BpeMst nelicTBus UMITysbca t; CUETHBIE UMITYJIbChI IOCTYMAIOT Ha nepecueTHyro cxemy [/C.
Uucno 3TUX UMITYJIBCOB MPOMOPLHUOHANBHO JUIMTENIBHOCTH fg, a CIEJOBATENbHO, SBISIETCS
byHKIMEH u3MepseMoro mnapamerpa. lloyoxkeHue sdeek IMepecyeTHOM CXEeMbl OTOOpakaeT
BennuuHy U, B JBOMYHOM KOJIE, KOTOPBIA (PUKCHpYeTCS 3alOMUHAIONIMME dJeMeHTaMu 30.
[Tocne ¢ukcamuu pacupeneauTeNb UMIYJIbCOB PH, yrpaBiasieMblii T€HEPaTOPOM TaKTOBBIX
HMITYJIbCOB /2, IOOYEPEIHO OINPAIIMBAET BCE 3aIIOMUHAIOIINE SYEHKU U MOCHUIAET UMITYJIbCHI
B KaHaJ CBsI3U. Takum 00pa3om, MONHBIA ITUKII KOAUpOBaHHUS 7 pa30MBaeTCs Ha JBE YaCTHU:
CYET HMITYJIbCOB M Iepefadyy KOAOBOW KoMOuHanuu. [1oCKONbKY CuUeTHblE MMMYJIbChI HE
nepesaroTcsl MO KaHaly CBSI3M, YacTOTa MX BbIOMpaeTcs JOCTATOYHO BBICOKOW C T€M, YTOOBI
COKpaTUTh JJIMTEIbHOCTh IMOJHOTO ILHKJIAa KOJAMPOBAHUS W TEpelaud 3a CYET YMEHBIICHUS
BPEMEHHM cueTa HMIYJIbCcOB. MUHHMaNbHas 4YacTOTa CJEIOBAaHUS CUYETHBIX MMITYJIBCOB /.
JIOJI’KHA BBIOMPATHCS C YIETOM 3aJaHHON MOTPENTHOCTU JUCKPETHOCTH 0paX:
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rae t,max u t,min — HauOONbIIAs W HAMMEHBIIAS NIUTEIILHOCTH HMMITYJIbCA, OTBEUYAIOIINE
BEPXHEMY M HIDKHEMY IpesiesiaM U3MEPEHUS.

MeTtoa noc/jienoBaTeJibHOro yaBoeHus (puc. a). CylniHOCTh METOAa COCTOUT B TOM, YTO
U3 u3MepsieMoro HampsbkeHus U, TocenoBaTeNIbHO BBIYUTAETCS ATAJIOHHOE HAINpsDKEHHE, a
Pa3HOCTb MEXKIY HUMH Ha Ka)JJOM dTare KOJUPOBaHUS y/IBAUBAETCSI.
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Takum o00pa3oM, KaxI0e W3 BBOAUMBIX B alIreOpandyeckyld CyMMy CllaraeMbIX
IIOCIIEZIOBATEIbHO y/BaWBaeTcsa: INepBoe n pa3, Bropoe (n—1) pa3 m T. aA. K koHmy
KOJMPOBAHUs NepBoe BBeneHHoe ciaaraemoe 2"U Bo3pacTaer B (n—1) pas, BTOpoe BBEICHHOE
cinaraemoe — B 2" pasa u T. 1.

Hanpsokenne U, mepenl  KaXIObIM — LHUKJIOM  KOJAHWPOBAHMS  IMOAKIIOYAETCS K
HakonuTenpHOMY KoHneHcaTopy C/ kimouom KI- Kongencarop C/ BKIIOYEH Ha BXO[
YCWIHNTEINS C TOJOXKHUTEIbHOW oOpaTHOU cBsi3bto VI Hampspkenue Ha xonaeHcatope CI Ug;
pacTeT IO SKCIOHEHIUalbHOMY 3akoHy. ComnpoTuBieHue pesuctopa RI U €MKOCTb
koHgeHcaropa Cl moabuparorcs TakuM o0pa3oM, UTO 3a BpeMs OJHOTO IMKJIa KOAUPOBAHUS f
HanpsDKeHWE Ha KOHJAEHcaTope yaBauBaercsa. biok V2 mpeacraBiser coOOW  yCHIIMTENb-
orpannuuTenb. biok V2 3apspkaer konaeHcatop C2 nmo duxcupoBanHOro HampspkeHus —U,
IIPU NOJIOKUTEIBHOM CUTHAJIE Ha BX0/€ U 10 +U npu OTpULIaTENbHOM CUTHAJIE Ha BXOJIE.

KomnencanuoHHbiii MeTo (MeTO «B3BelIMBaHus, puc. 0) B npouecce konupoanus
u3MepsieMasi  BeIMYMHA, IpeIBapuUTENbHO  TmpeoOpa3oBaHHas B U,  CpaBHUBaeTcs
(xoMIeHcHupyeTcsl) ¢ ypaBHOBEUIMBAIOUIUM HamnpshkeHueM. [locneanee n3MeHsieTcs CTYNEHIMU,
MPONOPIMOHATEHBIMU CTEIEHSM yOBIBAIOLIETO JBOMYHOTO PSJIA.

UyBCTBUTENBHBIN 3JIEMEHT CpaBHEHUS YIC KOHTPOJIMPYET 3HAK PA3HOCTH HAIPSIKEHHI
(Uy—U). Eciu pasnocts nonoxutensHas (Uy>U), TO COOTBETCTBYIOIIAsl CTYIIEHb COXPaHSIETCS
COCTaBJISIONIECH ypaBHOBEIIMBAOIIETO HampspkeHus. [Ilpu oTpumaTenbHOM pa3HOCTH JaHHAs
CTYIEHb HE HCIIOJIb3YeTCs A1l (JOPMHUPOBAHNUS YPABHOBEIINBAOLIETO HATIPSKESHHUS.

[Tpu pukcanuu NOJOKUTEIBHON Pa3HOCTH HANPSHKEHUH B JIMHUIO MOCHUTAETCS UMITYJIbC,
OTBEUAIOLIUI COOTBETCTBYIOLIEMY WIEHY IBOMYHOIO KOAA.

Takum 006pa3oM, YTOOBI BBIICHUTDH, BXOAUT JIU B KOMIEHCUPYIOIIYIO CYMMY k-5 CTYII€Hb
HaMpsDKEHUS, T. €. paBeH JU KOd()(UIMEHT e, €AMHUIE WIH HYII0, HE0O0X0IMMO CHaydaia mpuda-
BUTh CTYNIEHb K CyMM€ M 3aTe€M CpPaBHHUTHh Mojdy4deHHY0o cymmy c U, Eciu npu stom
BBISICHSIETCSL, UTO €; = (), TO HY’KHO 3Ty CTYIEHb BBIYECTH U3 CYMMBI.

[Ipu cpaBHEHUU METOAOB KOJUPOBAHUS CIIEyeT UCXOIUTh U3 CIEAYIOIINX UX CBONCTB:
cnoco0a BbIIAYM KOJa M BO3MOXHOCTH JCKOJUPOBAHUSA, pEATU3yeMOH TOYHOCTH U
OBICTPOICHCTBHSI.

IIpy CcueTHO-UMIIyJIBCHOM METOAE KOJX BBLAAETCA IO CHOCO0Yy CUMUTHIBAHMS.
[IpeumyimecTBoM 3TOro crocoda sBiseTcss OoJblas CcBOOOIAa BBHIOOpA JIEKOIUPYIOIIETO
YCTPOMCTBA, HEJOCTATKOM — HEOOXOAMMOCTDb MEPEPHIBOB MEXIY LUKIAMH KOJUPOBAHUS IS
NOCBUIKU KoJa. CYeTHO-UMIYJIbCHBIA METOJ Hellb3sl Ha3BaTh YHCTO LU(POBBIM METOAOM, TaK
KaK 3[1€Chb KBAHTYETCS TOJIBKO M3MEHEHHE MHTEpBala BpeMeHU. M3MepeHue ke HalpspKeHUs
OCYIIIECTBIISIETCS] KOCBEHHO Yepe3 MHTEepBal BPEMEHHU, U cXeMa, o0ecrieunBarolas npeoopasona-
HUSl HANPSDKEHUS B €0 BPEMEHHOW SKBHBAJICHT, pabOTaeT HAa AHAIOTOBBIX IMPHUHIIMIIAX, YTO,
€CTECTBEHHO, BEJET K YBEJIMYEHHUIO MOrPEUIHOCTH. OTOT METOJ| MpaBWJIbHEE OTHOCUTH K
aHAJIOTO-II(POBOMY.

i
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KomneHcanimoHHbIE METOZ] M METOJA IOCIEAO0BATEIbHOIO YIBOCHHUS IO3BOJISIOT
MCIOJIb30BaTh COBMEIIEHHBIN CrI0CO0 BbIAAUM KOJa, MPU 3TOM HUMEETCS CTPOro OIpeaeIeHHBIN
MOPSOK KOJOBBIX UMITYJIBCOB — I10 YABOEHHIO «BECOB).

Bce MeTonb! KoAMpOBaHUS TO3BOJISIOT IPOU3BOIUTE MOCIEA0BATENbHYIO IMMOCBIIKY KO/,
a mapajuleNibHas IMOCBUIKA MOXET OBITh IMPOW3BENCHA TOJBKO TpPU HATUYMH B YCTPOWCTBE
CIEIMAIbHON TaMSTH.

ToyHOCTP MeTOJAa KOAMPOBAHHS MOXKHO XapaKTepPH30BaTh pPEATH3yEeMbIM YHUCIOM
pa3IUYHBIX  JUCKPETHBIX  YpOBHEH, KOTOpo€ B KaXJIOM METOAE€ OrpaHUYMUBAETCA
onpeaeneHHbIMA (aKTOpaMu. B CUETHO-UMITYTbCHOM METOJE TaKUMHU (hakTopamul SBISIOTCS
TOYHOCTb U JIUHEHHOCTh BPEMSIUMITYJILCHOTO MpeoOpa3oBatens I/ U cTaOMIbHOCTh TeHepaTopa
CUETHBIX MMIIYJIbcOB [/ B KOMIEHCAIlMOHHOM METOJI€ OINPENESISIOMUMHI  SBISIFOTCS
CTaOUIIBHOCTh M TOYHOCTh YPaBHOBEIIMBAIOIIErO HAMIPSKEHHS], @ B METOJE MOCIIEI0BaTEIbHOTIO
YIIBOEHUSI — TOYHOCTh YCUITUTEINS U CTAOUILHOCTh BPEMEHHBIX HHTEPBAJIOB.

Haubonbiiee pacnpocTpaHeHHE B OTEUECTBEHHOW TEXHHUKE TEJIEU3MEPEHUsS MOIYyUUIIH
CUETHO-MMITYJIbCHBI METOJ] KOJUPOBaHHUA C HPUMEHEHHEM IPOMEKYTOUYHOTO BPEMEHHOTO
npeoOpaszoBatTesi U KOMIIEHCAI[MOHHBIN METO/ «B3BEILIMBAHUS.

BocnpousBenenne unpopmanuu. KomoBas KOMOMHAIMS UMITYIHCOB MPEICTABISICT
co0olf 4YMCIIOBOE BBIpaKEHHE W3MepsieMoll BenuuuHbl. [lodToOMy nJis BOCHPOM3BEIEHUS
U3MEpSAEeMOi BENUYMHBI HAa TNPHUEMHOM CTOpPOHE IOCTATOYHO 3a(UKCHPOBATH MOCTYIJICHHUE
OTpENIeTICHHBIX WICHOB KoJa H pacmudpoBaTh HX, He mnpuderas K (Q(yHKIHOHATHLHOMY
npeoOpa3oBanuio. OHAKO B YCIOBUAX IKCIUTyaTallMM OTCUET, IMOJIy4aeMblii B OTHOCHUTEIHHBIX
eAnHMIAxX, HeynobeH. OnepaTopy HEOOXOIUMO UMETH MOKAa3aHUs U3MEPSAEMON BEIHUMHBI B a0-
CONIIOTHOM 3HaueHuu. [IpuHsATas wHbOpMaIUs Ha BBIXOJE TEIEU3MEPHUTEIHLHOTO YCTPOHCTBA
JMOJKHa OBITh B BHJAE AaHAJOrOBOM  OJJEKTPUYECKOM BEIMYMHBI s MOAKIIOYEHHUS
U3MEPUTENBHBIX MpHOOPOB B BHJAE LU(POBOrO KOAA s BOCIPOU3BENCHHS MOKa3aHUN
U (GpoBbBIMU TIpUOOpamMu, ISl IeYaTH U BBOJA B IU(PPOBYIO BRIYUCIUTEIbHYIO MALIHHY.

JlekoarpoBaHre Ha MPUEMHOI CTOpPOHE OCYHIECTBIISIETCS B JIBA ATala: MPOMEKYTOUHAsS
orepanusi 1o BblsiBiIeHHIO 1 1 0 B KOJOBOM KOMOMHAIMKM U MpeoOpa3oBaHUEe IJI MOJIyYEHUs
muGpbl WIM 3HAYCHHUS TOKA, COOTBETCTBYIOIIMX H3MepsieMoil BenuuuHe. [IpeoOpazoBaHue
nu(ppoBOro KojAa B AHAJIOTOBYIO BEJIWYMHY (TOK, HANpPSsDKEHHE) BBIMOJHSAETCS C IOMOIIBIO
npeoOpasosarens Tuna kog—anaior L{AIl. HauGomnbiee pacpocTpaHeHue B HACTOSIIEE BpEMs
UMEIOT MpeoOpa3oBaTean Koa B TOK WM HalpsHDKEHHE ¢ MPUMEHEHHEM UCTOYHHUKOB 3TaJOHHBIX
CTaOUITM3MPOBAHHBIX TOKOB WIIM HAaMpsDKEHUU s cxeM JeneHus ux. OgHa U3 CXeM TaKoro
npeoOpaszoBares Ha pe3UCTopax pacCMOTPEHA B II. 5.

B OonbmmHCcTBe cinydaeB wuHpopMmanus B 1HQpoBOH ¢Gopme mpeacTaBiseTcs B
JECSTUYHOM cucTeMe CUMCIIeHHs, Kak Hanbosiee MpUBBIYHOMN 1JI OTiepaTopa.

Jlis  BOCTIpOM3BENIEHUST M3MEPSEMBIX BEIMYMH B KOJOWMITYJIBCHBIX YCTPOMCTBAX
OPUMEHSIOT UG poBble HHAUKATOPHL. [Ipu pa3paboTke KOHCTPYKIMM HMUPPOBBIX WHIUKATOPOB
CTPEMSATCS K TOMY, 4TOOBI (P! OBUTH SICHBIMU M YeTKMMH U HaXOJIWJIMCh B OJJHOU IMJIOCKOCTH,
BO3MOYKHO OJIMIKE K JIMIIEBOM MaHENH JIJIsi 00eCIeueHnsI MaKCUMaJIbHOTO yriia 0030pa. [Ipu aTom
udpbl, HE Y4acTBYIOIIME B OTCUETE, HE JOJDKHBI MpocMaTpuBaThes. KOHTpacT cBeramiuxcs
nudp oTHOCHUTENHHO (hOHA TOKEH ObITh He HUXE k = 0,6.

Kak mpaBuiio, udpoBbie HHAUKATOPHI COCTABISIOTCS U3 OJTHOTHITHBIX siUY€EK, KaKIas u3
KOTOPBIX BOCIIPOU3BOAUT OJIUH Pa3psl AECATUYHOIO YHCIIA.

[lo npunnumy  ngedcTBus  UUGPOBBIE  WHAMKATOPHI  TMOAPA3JCISIOTCS  HA
JNEKTPOMEXaHUYECKUE, ONTHUYECKHE, Ta30pa3psiHble, JIIOMHUHECLUEHTHBIC, JJIEKTPOHHBIE H
AIIEKTPOXUMHUYECKUE.

DNeKTpoMeXaHUYeCcKue  UHAUKATOPhl MO  OBICTPOJEHCTBUIO,  HAJAEKHOCTH U
JOJITOBEYHOCTH YCTYNAIOT WHIMKATOpPAM APYTUX TPYII U PEAKO MPUMEHSIOTCS ISl OTCYeTa
TeneusmepseMbix BenuuunH Ha J[II. DnekTpoxuMuyeckue U 3JIEKTPOHHbIE MHAMKATOPHI MOKa
MaJIo pacrpocTpaHeHbl. HanbOonpmii HHTEpeC MPEACTaBIAIOT ONTHYECKUE, ra30opa3psaHble
JIOMUHECIEHTHbIE NHAUKATOPBHI.
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N3mepurenbHbIe Ipeodpa3oBaTein

W3meputenbHble MpeoOpa3oBaTely MpelHa3HaueHbl AJs MpeoOpa3oBaHus U3MEPSEMOro
napaMerpa KOHTPOJIUPYEMOTro Ipoliecca B YHUDHUIIMPOBAHHBIA TEPBUYHBIA CUTHAN (OOBIYHO
TOKOBBIN) ¢ mpenenamu usMmeHeHuss ot 0 go 5 MA, or —5 no +5 MA. IlepBeiii Tum wu3-
MepuTeNbHBIX TpeoOpaszoBateneli (MII) Ha3piBaeTcss HEpEeBEPCUBHBIM U IPEIHA3HAYACTCS IS
npeoOpa3oBaHus M3MEpsieMbIX BEJIMYMH, HO MEHSIOIIMX HampaBieHus (T. €. MEHSIOUIMXCA B
npenenax or 0 no N u oOpartHo). M3mepurenbHble nmpeoOpa3oBaTesid C mpeaenamu +5 MA
HA3bIBAIOTCS PEBEPCHUBHBIMU U  TpeAHA3HAu€Hbl JUig IpeoOpa3oBaHUs  MapaMeTpOB,
u3Mmensitomuxcst B npegenax (—Ilaom)—0— (+I1nom), rae IIHOM — HOMHHaAJIbHOE 3HAYEHUE
napamerpa. [lo Haznauenuro WII moapasmensroTcs Ha mpeoOpa3oBaTeld MOCTOSHHOTO TOKa,
MOCTOSIHHOTO HAIPSDKEHUs, TEPEeMEHHOr0 TOKa, MEPEMEHHOrO HAINpsDKEHUs, aKTUBHOM U
PEaKTUBHON MOIIHOCTH, YaCTOThI IEPEMEHHOT0 TOKa. B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHI
u3Mepenusi BeiOupator MII ¢ HyxHOH BBIXOAHOH XapakrepucTtukoil. Ha puc. mpuBeneHs
TUTIOBBIE XapakTepucTuku paznmuunbix UII, mpencrapistonime coOol 3aBUCHMOCTh TOKa [z Ha
BbIxozie MI1 ot 3HaueHus usmepsieMoro napaMerpa.

IL'HA
]

-5 &)

Ha puc.a noka3ansl xapakrepucTuku HeMHBepcHbIX UII, ncnonb3yeMbIx uisi KOHTPOJIS
npoiiecca ¢ napamerpom, mensitomumes ot 0 1o Ilyiom (kpusas 1), o —II0y A0 +H1HOM (KpHBas
2), B penenax ot 111 no Iyom (kpuBas 3).

Ha puc. 6 nmpuBeieHa XxapakTepuCcTUKa 3aBUCUMOCTH BBIXO/Ia OT 3HAYCHUS U3MEPSIEMOr0
napameTpa PeBEPCUBHOIO U3MEPUTEIHLHOTO MpeoOpa3oBaTeis. Boerxomubie xapakrepuctuku UIT
COXpaHSAIOT CBOM MapaMeTphl IIPU U3MEHEHUU HArpy3Ku Ha BbIXOAHBIX 3axxuMax UII B npenenax
or 0 mo 3 xOm. Bxomueie nenu HMII mogkimrodaroT mpu KOHTPOJIE TOKa, HANPSOKEHUS U
MOIIIHOCTH  BBICOKOBOJIbTHBIX  I€TEed K  BTOPUYHBIM  OOMOTKAM  H3MEPHUTEIBbHBIX
TpaHCcPOPMATOPOB TOKA WIJIM HAIIPSKEHUS.

B cucremax tenemsmepenus onvxkHero Aevictsus Beixoa WII moaximrodaercs: K TMHUH, B
cucremax TU manbHero neiictBust cur"an ¢ Beixoga MII momaercss Ha BXoA Mepenaroniero
ycrpoiictea TH.

B psnpe cmygaeB B BbixoaHyto 1ienb MII Moryr OBITH BKJIIOUEHBI CyMMHPYIOIIHE
npeoOpa3oBaTesid yCTPOHCTBa MPOTHBOABAPUHHONW aBTOMATHKH, Pa3BUBAIOIINECS YCHIIUTENN U
npyrue siaemMeHThl. O01ee cyMMapHOe COMPOTUBIECHUE HArpy3Kd Ha BBIXOAHBIX 3axumax UII
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He o/bkHO mpeBbimath 2,5 kOm. K UIT npeabsBistoTcst BRICOKHE TPeOOBAaHUS HAJEKHOCTH U
noctoBepHocTH. [lorpenmHocTs peoOpa3zoBanusi coBpeMeHHbix UIT mexut B mpenenax 0,25—
1%. Ilpunnun neiictBust UII menecooOpa3zHO paccMOTpeTh Ha MpHUMEpE MPOCTEUIIETOo
npeoOpazoBarenss Toka BIIT-4 u 1ocTaToOYHO CIIOKHOTO TMpeoOpazoBaTeiss aKTHUBHOU
(peakTuBHOI) MoIHOCTH THHa E728.

OynknuonanpHas cxema BIIT-4 mpuBenena Ha puc. BxomHas memb mpeoOpa3oBaTest
npeCTaBIsieT co0OW MEpBUYHYIO OOMOTKY BCIOMOTAaTelbHOro TpaHcopmaropa Toka 77.
Bropuunas nuddepennmansaas oomorka 77 coBMecTHO ¢ quonamu VD1, VD2 u dunstpom RC
00pa3yeT BHIIPAMUTENBHBIN Y31, TpeoOpa3yronuil nepeMeHHbIH TOK, MOCTYMAIOIIUI 11a BXOA
UII B yHrpUTIUPOBAHHBIN CUTHAJ IOCTOSTHHOTO TOKA C MpeeIaMi U3MEHEHHUST aMILTUTY bl OT 0
10 o MA. IlepemenHslii pe3sucTop RI CIy’XUT Ui PETYJIMPOBKU PEKUMa pabOTHI BBIXOIHOU
nenu. Pesuctop R2 m cTaOUIUTPOH 00ECIIEUMBAIOT 3alIUTy YCTPOHCTBA OT MPOOOS B ciydae
OTKJIFOYEHHUSI Harpy3Kd BbIXOIHOW 1emnu. Ilpu Bo3pacTaHMM BBIXOAHOTO HANpPSKEHUs CTAOWIIH
TPOHBI MPOOUBAIOTCS, U Yepe3 HUX MPOXOIUT TOK. ITOT TOK BHI3BIBACT MaJIEHUE HAMPSIKEHUS Ha
pesucropax R/ m R2, u 3HaYCHHE BBIXOJHOTO HAIPSDKEHUS NalaeT J0 HaNpsHKeHUs cTabu-

JU3a CTAaOMIIMTPOHA.
T VD1

— [ N

o_%j VD2 Rlc ]
aEi=ls

Crartuueckue mnpeoOpazoBarenu MomHoctu TunoB E728 wu E729 otHocaTtcs k
npeoOpa3oBaTesiM, MCIOJIB3YIOIIUM METOJ YMHOXKEHHUS Ha OCHOBE IIMPOTHO-UMITYJIBCHOM
(IIMM) wu ammourygHo-uMnyiascHo (AMM)  wmopymsiumu. Ot mpeoOpasoBarenu
IOpeJHa3HaueHbl JUIsl [peoOpa3oBaHMs HM3MepseMONM  MOUIHOCTH  Tpex(asHbIX Leneu
IIEPEMEHHOI0 TOKAa B CUTHAJI IIOCTOSIHHOTO TOKA. J[Mana3oH BBIXOJHOTO CUTHAJIa B 3aBUCUMOCTHU
oT moaudukanuu nmpeodpazoBarens coctaBimsier 0—5 MA u —5 — 0+5 MA Ha Harpyske OT
0 1o 2,5 kOM. OcHOBHasi MOTPELIHOCTh AJIsi MEepBOM Momudukanuu cocrasiser 1%, ans
BTOpoi 0,5%. npu 3TOM aMIUIUTyAA MyJabcauuu He npesbimaet 0,25% OCHOBHOM  1OITyCKaeMoM
HNOTPEMHOCTH Tpu Harpyske 2+0,5 kOm.

brok-cxema npeobpazoBaTens nNpeacTaBiIeHa Ha PUC.

Y Y

1Y —. V7] /5

R2

{ Y S v yrr |22
2

LINM-2 ——————p{ AVIM-2| |

» CT-3

L

Cl-1 l«—— B

» CT-2 » I

Cxema CONEPXKHUT CIEAYIONUUE Y3/Ibl: OJOKH HIMPOTHO-UMIYIbCHOW Monysiuuu [IIHM,
OJIOKM aMIUTUTYIHO-UMITYJIbCHOW Monyisiuu  AUM, 6ok ¢unstpoB @D, yCwIHTENb
IIOCTOSIHHOTO TOKa YIIT, reneparop /, BbIIPSIMUTEND B.

102



brnox /MM npencraBisier co00il MarHUTHO-IIOJYNIPOBOJHUKOBBIM T'€HEpaTop H

CIY)KUT JJIi TpeoOpa3oBaHUsA M3MEPAEMbIX TOKOB B IPOMNOPIHOHAIBHOE H3MEHEHHE
K02 uLIMeHTa 3aM0THEHUS UMITYJIbCOB IeHepaTopa.

brox AUM mpencraBmsieT coboil (pa3ouyBCTBUTEIBHBIA BHIIPSIMUTENb. Ha ero BeIxose
IIOJIy4yaeTCsl HANpsDKEHWE B  BUAE PA3HONOJSIPHBIX HMMIIYJIbCOB, MOJYJIHPOBAHHBIX 11O
JUTUTEIIBHOCTH MPONOPLUUOHAIBHO U3MEPSIEMOMY TOKY M IO AMIUIUTYZAE IPOMNOPIUOHAIBHO U3-
MepsieMOMY HanpskeHuto. [locTosiHHas cOCTaBIAOLIAs ATOrO HANPSKEHHs IPONOPLUOHAIbHA
IIPOU3BEJICHUIO U3MEPSAEMOT0 TOKA U HAIIPSIKEHUS, T. €. MOIIHOCTH.

brnok ¢unstpoB @ cocrout u3z aByx [-o6pasubix ¢uiabTpoB LC u RC. OUIBTpEHI
BBIICIISFOT MTOCTOSIHHYIO COCTABJISIFOLIYIE0 CYMMBI BBIXOJHBIX HAINPSKEHUW JIBYX aMIUIUTYIHO-
UMITYJIbCHBIX MOIYJIATOpoB AUM-1 m AMM-2, BKIIIOYEHHBIX B ceTh TpexdasHoro Ttoka. C
BbIXOJIa (UIBTPOB HANpsDKEHHE TojaeTcs Ha Bxoj ycunutens YVIIT. Ycunurenb HMeEeT
rI1yOOKyt0 OOpaTHYIO CBsI3b, OH IOCTPOEH MO MPHUHIMITY MOAYJSATOpa-aeMonyistopa. Kanan
IPSIMOTO YCWJIEHHSI COCTOUT W3 MOIYJATOpa, YCHIWTENS NEPEMEHHOTO TOKa C pa3leibHbIM
TpaHchopMaTopoM U Jemoayisitopa ¢ ¢punbTpoM. Ilepexitouenne TpaH3uCTOPOB MOAYJIATOpA U
JEMOAYJIATOpAa MPOU3BOAUTCS C IMOMOMIBIO TeHeparopa /. CHUrHam NOCTOSHHOIO TOKa
npeoOpas3yeTcst MOAYJIATOPOM B MPSIMOYTOJIbHBIE UMITYJIbCHI, KOTOPBIE MOAAIOTCS Ha BXOJ YCH-
JUTENsl  MEPEMEHHOr0 TOKa, YCWIMBAKOTCA  TMOCIEOHUM, a 3aTeM JIETEKTUPYIOTCS
nemonyiasatopoM. Ha Bxozne ycunuTens BKIIOUYEH OrPAHMUYUTENb, KOTOPBIM IPENOTBpallacT
NOSIBJICHWE HAa  HAarpy3ke HanpsDKeHHs, MPEBBIIIAONIEro  gomyctuMoe. ['eHeparop
PSAMOYTOJIBHBIX UMIYJIBCOB /[ MpeACTaBiIseT co00W MyIBTUBHOpATOp ¢ TpaHc(HOpMaTOPHBIMU
cBs3smiu. [Ipencrasiennbie Ha cxeMe ctabunuzaropbl CT SIBISIOTCS UCTOYHUKAMU TOCTOSTHHOTO
TOKA KOMIIEHCAIIUOHHOTO THUIIA.

PaccmoTpennsie mpeoOpazoBaTeny MOIIHOCTH THMNOB E728 w E729 BBITYCKaOTCS
IPOMBIIIJICHHOCTBIO U HAXOJAT BCE OOJIbIIEe PACIPOCTPAHEHHE B JHEPTOCUCTEMAX.

CymMupoBaHue 3HAYEHU I U3MepsieMbIX BeJTHYHH

[Ipu TenensmepeHNH 4acTO HEOOXOIMMO UMETh CYMMY KaKUX-THOO BEIMYHMH, HAIpUMEp
CyMMY aKTUBHON MOIIHOCTH HECKOJIBKUX 3JEKTPUUYECKUX CTAHLMI WM CYMMApHYI MOIIHOCTb
BCEX TI'€HEpaTOpoB CTAaHUMHU U T. A. CyMMHUPOBAHHME MOXKET IPOU3BOAUTHCS Ha INEpearollei
aub0 Ha TMPUEMHOW CTOpPOHE, NpPU HTOM CYMMHUPYIOTCS HE IIOKa3aHUs MOIIHOCTEH, a
BCIIOMOTATENIbHBIE BETNYNHBI.

Metonpl CcyMMHUpPOBaHUs PA3IMYAOTCS B 3aBUCUMOCTH OT THUIIA IIEPBUYHOTO JAaTYUKA U
OT BHJa TapaMmeTpa, B KOTOpBIH mIpeoOpasyeTcss M3MEpeHHe: MOXKET ObITb CyMMHpPOBaHHE
BpaALIAIOIIUXCSI MOMEHTOB, YIJIOBBIX IIEpEMENIEHUM, TOKOB, HAIIPSKEHUH, YU CIIa UMITYJIbCOB U T.
n. Haubonpiee pacnpocTpaHeHUe MOIYYMIM METOJbl CYMMHPOBAaHHUS TOKOB U HANpsDKEHUIL.
CyMMHupyIOTCS, KaK NpaBUIO, IMOCTOSIHHBIE WJIM BBIIPSIMIICHHBIE TOKH W IE€PEMEHHBbIE Ha-
NpsDKEHHUA. MeToll CIIOKEHHS TOKOB SBJISIETCS OCHOBHBIM JJII CYMMMPOBAHHUSl 3HA4eHMU
MU3MEPSIEMBIX BEJIMYHMH HAa NMPUEMHOM CTOPOHE B TE€X CiIy4asiX, KOrJa M3MepsieMble MapaMeTphl
npeoOpas3yroTcst B TOK. ITOT METO Hanbosee IpoCT U MOXKET OBITh MPUMEHEH JJIsl IPAaKTUYEeCKU
HEOI'PaHWYEHHOI'O YKCIIa ClaraeMbiX. MeTos CI0KeHHUs! MOCTOSTHHBIX HAINPSKEHUH B OCHOBHOM
MpUMEHSIETCA Ul CyMMHMPOBAHUS 3HAUEHWH MOIIHOCTEH Ha Iepeparomiel cropone. OH Toxe
JOMYCKaeT CYMMHPOBAaHUE HEOIPAHUUYEHHOIO YUCIIA CIAracMbIX.

8 cemecTp

CucreMbl TeJIeYNIPABJICHUS, TEISCUTHATU3AUMH U TeJIeperyJIupOBaHusl.

Knaccudpukanus cucrem teneynpasienus-tenecurnanuzamun  (TY-TC). Ilpunuounst
noctpoenus cucreM TY-TC Omwkuero neictBus, 4actoTHbIX cucteM TY-TC, BpeMeHHBIX
cucreM TVY-TC. CundasupoBaHue M CHHXPOHH3AIMS PaOOTHI MEPEeNaoNIero M MPUEMHOIrO
yctpoiictBa. CtpykTypHass cxemMa BpemeHHOM cuctembl TY-TC. Ilonstue o cucremax
TeJeperyIupOBaHUsl.
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AIIITAPATYPA TEJIEVIIPABJIEHWA U TEJIECUT'HAJIM3ALINA

Kaaccndukanusa cucrem TY—TC

CucteMbl yNpaBJIeHUS W CHUTHAJIM3ALMHU JETATCS HAa JBE CaMOCTOSTENIbHBIE TPYIIIbI:
CHUCTEMBI MPSIMOTO JNEUCTBUSL (MECTHBIE CHUCTEMBl YIPABICHHUS M CUTHAJIU3AIMU) U CHUCTEMBbI
TeneynpaBieHuss — Tenecurnanuzanuu (cucremol TY—TC).

MecTHblE CHUCTEMBI OCYIIECTBISIOT OMNEpalldy YMPABICHUS W CHUTHATU3ALMM MPSMOM
nepeaadeii He0OXOIUMOM NEKTPUIECKON YHEPTUU HAa OOBEKT, HATPUMEDP BKIIOUCHHUE JIBUTATEIIS
BBIKJTIOUATeIeM. Takoe ympaBiieHHe TpeOyeT CaMOCTOSITENbHBIX COCIWHUTEIBHBIX MPOBOOB,
CE€YCHHE KOTOPBIX BBIOMpPAETCS B 3aBUCUMOCTH OT MOIIHOCTH BKJIIOYAEMOTO OOBEKTA.
HeobxonmuMocTh mepenayn ITOCTATOYHO OONBIION MOIMHOCTH H MpsiMasi 3aBUCHMOCTh YHCIIA
COCMHUTENIBHBIX JIMHUM OT YHucia ONepaluid OrpaHUYMBAIOT JAJbHOCTb JIEUCTBUSI MECTHBIX
CUCTEM, U IPUMEHSATH UX L1eJIECO00Pa3HO JUIITh BHYTPHU HEOOIBIIINX TEPPUTOPHIA.

JIOCTOMHCTBO TaKOW CHCTEMBI 3aKJIIOYAETCS B MPEAEIbHOW MPOCTOTE: BO3MOKHOCTH
yIOpaBJIATh JIOOBIM YHCIOM Ileed B KakoW YroJHO TIOCIEAO0BAaTENbHOCTH, IIOJHOM
HE3aBUCHUMOCTH JCHCTBHUS BCEX IEMEl OT MOBPEXKIACHUS KaKON-IMOO OTHOM IenH, MTHOBEHHON
nepeaayue NpukKasa Wik CUrHajia.

J1J1st KOHTPOJIS 32 COCTOSTHUEM O00OpPYIOBaHUSI Ha KOHTPOJIUPYEMBIX MyHKTaX, YAAJICHHBIX
ot JII1 Ha 3HaYUTENLHOE PACCTOSHUE, W YIIPABICHUS 3TUM 000pPYJIOBaHUEM AHCIIETYEP JOKEH
pacmnoJjiaraTb CpeICTBaMHU TEJICYIIPABICHUS U T€JIECUTHATU3ALINH.

TeneynpaBnenune — pas3zfen TeJIEeMEXaHMKH, BKIIOYAIOIIUNA B ceOd TEOpUI0 U
TEXHUUYECKHE CPEJICTBA Mepejaur U IpUeMa Ha pacCTOSIHME KOMaH] YIpaBJieHHs 00bEeKTaMu.
Tenecurnanuzanust — pas3zfen TEIEMEXaHWKH, BKIIOYAONMN B ceds TEOopuio U

TEXHUUYECKHE CpeJCcTBa Iepelayd M MpueMa AUCKPETHON MHGOpMAlMM O COCTOSHUU
KOHTPOJIMPYEMBIX OOBEKTOB.

B ycrpoiictBax TeneympaBieHuss u tenecurHanmmzanuu (TY — TC) ucnonb3yroTcs
OJIMHAaKOBbIE METOJbl M CpEICTBA 00pa3oBaHUs M IE€pelJauyd CUTHAJIOB, I03TOMY OHHU
00BEAMHSIIOTCS B OJHY TPYIIILY.

OcHoBHOHN 3anmadyeil ycrtpoiictB TV sBisercs nepenadya Ha pacCTOSHHUE IIPUKA30B
yIpaBiIeHUS ¢ MAaKCUMAaJIbHOM HA/IeKHOCTHIO M JIOCTOBEPHOCTHIO MPU Hanbojee S3KOHOMUYHOM
UCTIOJIb30BaHUN KaHAIOB cBsi3u. [lpu paspaborke yctpoiictB TY 00s3aTenbHO JOIKHBI
YUUTBIBATHCS CIAEAYIOLIUE MOJI0XKEHUS, 00eCTIeYnBaIOIIUE HAJIEKHYIO pabOTy ITUX YCTPOUCTB:

1. Ins ymMeHbIIEHHS BEpPOSTHOCTH HENPaBWIBHOIO ACHCTBMSI JUCHETYEpA IOCHLIKA
npukaza TY pasnensercd Ha ABE ONEpalMM: MOATOTOBUTEIBHYIO, KOI/IA MPU MOMOIIN KIIFOYa
yIpaBJIeHUs] TPOU3BOAMTCA BBHIOOP OOBEKTAa W XapakTepa oOIlepanuu («BKJIIOUUTBY,
OTKJIIIOYUTHY) , W  HCIOJIHUTEIbHYIO — 3alyCK IepelaTdyhka. Takoe pas3jiefieHue JaeT
BO3MOXXHOCTh JUCIETUEPY JIMIIHUN pa3 MPOKOHTPOJIUPOBATH CBOM JEHCTBUS, TaK Kak IOCIE
MOBOPOTA KIJIIOYA YIpaBiieHUs (TMOATOTOBHUTEIbHAS ONepalysi) 3aropaeTcsi MUTAIOIIUM CBETOM
COOTBETCTBYIOIIAs JIaMIla Ha IIATE YIPABJICHUS WK B CAMOM KIIIOYE Ha MYJIbTE YIPABICHUS.

2. Kaxnoii onepanun TY nomxHa orBeuyaTh omnepanus TC, KoTopas HUCIOIb3YeTCs s
KOHTPOJISI MPAaBUJIBHOCTH BBIITOJIHEHUS KOMAH/bI yIIPaBJICHHS HA 00BEKTE.

3. B cinyuyae Hapymenus npuema TC Ha JUCHETYEPCKOM IMYHKTE YCTPOMCTBO TOJKHO
oOecrieunTh MoBTOpHBIE nepenaun TC 1o Tex mop, Moka AUCIETYEp HE CKBUTHPYET HMPUHATYIO
nHpopMaIuto.

4. HeBbINoJHEHHBIN 1O KaKUM-THOO MpUYMHAM Ipuka3 TY He JOKEeH 3allOMUHAThCS
YCTPOMCTBOM Ha KOHTPOJIMPYEMOM IyHKTE. [[1s1 €ero MCHOJIHEHHsI HYKHO MOBTOPUTH 3alycK C
AIL.

5. Kanan cBsi3u JOJKEH MOCTOSHHO KOHTPOJHUPOBATHCA. BBIX0 KaHalla CBSI3U U3 CTPOS,
a TaK)Ke 3HAYUTEJIbHOE UCKAXEHHE CUTHAJIAa IOMEXOM B KaHaJle CBSI3U HE JOJDKHBI IPUBOJIUTH K
JIOKHBIM AeHCTBUSM ycTpoiicTBa TY.

6. Bes curnanuzanus u3MeHeHus nonoxenus: 00bexToB Ha KII, koTopas mo xkakum-nmu6o
npuurHaM He mpuHsaTa Ha JII1, mowkHa ObITh 3amomHeHa ycrpoiictBoM Ha KII m mepemana
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ABTOMAaTUYECKH I10CJIE YCTPAHEHUs ITOBPEXKICHUS.

7. Ecam Bo Bpems Imepenayd MpHKa3a HAa KOHTPOJIHUPYEMOM OOBEKTE IMPOUCXOIAT
CepbE3HbIC IIEPEMEHBI, pu KOTOPBIX nepeaHHbIN
NpPUKAa3  TEPSIET CMBICA WJIM CTAaHOBUTCS HENPaBUJIBHBIM, YCTPOWCTBE MOJKHO IPHUBECTH K
orkazy TY npo monyuenus Ha /Il curHammsamuu, T. €. JOJDKHO OBITh MPEIyCMOTPEHO
MIPEANOYTEHNE TEIECUTHATIU3ALNY TEJICYIPABICHUIO.

Ha puc. npencrasnena crpykrypHas cxema ycrpoiictBa TY—TC. Jlucneruepckuii MyHKT
HIT siBrisieTcst MECTOM Nepefayu MPUKa30B U MpueMa CUrHaiu3anuu. KoHTpoaupyeMbld MyHKT
KII siBnsiercss MecToM nepefadyy CUTHAIN3alUK U pUeMa MPUKa30B.
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Puc. CtpykrypHas cxema ycrpoiictea TY — TC:
I11, 112 — nepenaruuku; Ilpl, Ilp2 — npuemHukn; 1 — N — UCHIOIHUTEIBHBIE OpIaHBbI;
l—n —npatunku  TenecurHanu3anuu, OYK—oObeKThl ympaBiieHHs] W KOHTPOJIS

049K
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797 §97

VYerpoiictBo  TY—TC  coctour W3 [ABYX MNPUEMONEPENANOIIUX MOJIYKOMIUIEKTOB,
COEIMHEHHBIX MEXIy co0o0il kaHamom cBs3u. lloceuika mpukasza ¢ Il ocymiecTBusercs mpu
BKJIIOUCHUU WHIMBHAYaJbHOTO Kitoda ympaieHus KY wu 3amycka nepepgatumka II1 wma JI1.
[Ipuka3 pacumdpossiBaeTcst npueMHukoM Ha KII, mocie yero mpoucXoIuT BO3ACHUCTBHE Ha
WCIIOJTHUTENIbHBIA OopraH cooTBeTcTBYIomero oobekra. [log oovektom TY — TC monumaercs
3JIEMEHT O00OpYyIOBaHUSA, MOJJICKALNIMA TEJNEYNPaBICHUI0 U HMMEIOLINA TeleCUrHAIU3aIHIo
CBOETO ITOJIOKCHHUS.

Wzmenenne cocrostaus 00bexToB Ha KII ¢pukcupyercs garunkamu curaamuzamuu 1 — N,
KOTOpble TmoakitoueHbl kK mnepemarunky KII. Curnammsanus mocbutaeTcss B OOpaTHOM
HanpaBinenuu — Ha JI1. Ilpunsatas curnanusanus pacmm@poBbIBaeTCsS yCTPOHCTBOM MPUEM-
Huka JIII m BocmpousBoauTcs curHaibHOW jammnod JIC Ha muTe WIM MHEMOCXEME MyJbTa.
PaccMoTpenHas cxema coOTBETCTBYET BapHaHTy Tenemexanuzanuu 1I11—1KII.

B cBA3M ¢ IIMPOKMM BHEIPCHHEM TEIEMEXaHW3allMM B HACTOAILLEE BpeMs HAalllJIU
npumenenue cucreMbl TY — TC, BoinonHenHsle B Bapuante 1/III — MKIIL. B atom ciydae
(puc.a) nwa JIII ycramaBnuBaeTcs MHOrooOBekTHOe YycTpoiicTBo TY—TC, paboTtaromee
COBMECTHO € HECKOJIbKUMU npuemornepenatunkamu TY — TC (1), ycTaHOBIEHHBIMU Ha pa3HbIX
KII.

B pacnpenenuTenbHbIX 31€KTpUUecKux ceTsix 6—-10 kB Hanum npuMeHeHUe CHUCTEMBbI
TEJIEMEXaHUKH Ha TOHAJIBHBIX 4aCTOTaX, KOTOPBIE MPELYyCMaTPUBAIOT pa3leleHue cuctem 1Y u
TC.

Ha puc. 6 npuBeneHa (QyHKIMOHAIbHAs CX€Ma UCIOJIb30BaHUS TaKUX MHOTOOOBEKTHBIX
cucreM. s nonydenus cucreMsl TY Ha JIII ycranaBiuBaeTcs nepenarouee ycrpoiuctso TV, a
Ha KII — npuemnuoe ycrpoiicto TVY.
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Puc. Mmuoroo6nektHbsie cucrtemsl TY —TC:
a — c ucnonb3oBanueM Ha KII npuemonepenarunkoB TY — TC; 6 — ¢ ucnonb3oBanuem Ha KI1
aBToHOMHBIX TiepeaarunkoB TC (3) u npuemaukoB TY (2).

st monmyuenus cuctembl TC Ha KIT ycranaBnuBaroTcs nepenaroriue ycrpoiictsa TC (3),
a Ha JII[I — oOmee ycTpoHCTBO mpuema TelecurHaiu3anuu. [IpuMeHeHue momoOHBIX CHCTEM
MO3BOJIAET TOJTAlHO OCYIIECTBIATh KOMILIEKCHYIO aBTOMAaTH3alUI0 M TEIEMEXaHU3alLUI0
pacIpeIeuTeNIbHBIX CeTel: CHavajga ocymecTBIsoT cucteMy TC, a 3aTeM (Ipu HEOOXOIUMO-
ctu) — cuctemy TY mnsa tex KII, Ha KOTOphIX HMEIOTCS YIpaBisieMbIe anmapaTbl BEICOKOTO
HanpsDKeHUs. B KOHCTPYKTHUBHOM OTHOIIEHUH (TI0 XapaKTepy MCIIOIb3YeMOH JIEMEHTHOM 0a3bl)
TY— TC noapa3nendioTcss Ha pelIeHO-KOHTAKTHbIE W OECKOHTAKTHBIE YCTPOMCTBA,
BBITNIOJTHEHHBIE HA IOJIYIIPOBOJHUKOBBIX JUCKPETHBIX JJIEMEHTAX M DJIEMEHTaX MHUKPOCXEMHOU
TEXHUKU. B HacTosIIee BpeMst B SHEPTOCUCTEMBI IOCTYTAIOT TOJIBKO OECKOHTAKTHBIE YCTPONUCTBA
TY—TC, mnostomy ycrapeBmme ycrpoiictBa TY—TC  peneiiHO-KOHTAaKTHOIO — THUIa
paccMaTpuBaThCS HE OyIyT.

[To cTpyKType HCIIONIBb3yEeMBIX IIEPBUYHBIX CUTHAJIIOB M METOJAM IE€pelayy UX IO KaHaILy
cuctembl TY — TC noapa3nensitoTcss Ha YeThIpe TIPYNINbl: CHUCTEMBI C OJHORIEMEHTHBIMU
CUTHAJIaMH, JOIIyCKaIOIIAE OJHOBPEMEHHYIO Ilepelady HMX B KAaHAJE CBS3HM; CHCTEMBI C Of-
HOZJIEMEHTHBIMM  CHTH&JIAMHU C  [IOCJIEJOBATEIBbHOM  Iepefadel  MX; CHCTEMBI €
MHOTODJIEMEHTHBIMUA CHTHAJIAMH M OJHOBPEMECHHOW TIepefadedl dJJEMEHTOB; CHCTEMBI C
MHOT'03JIEMEHTHBIMU CUTHAJIaMM U MIOCJIE0BATEIbHON NIEpejaueil X 3JIEMEHTOB.

[To mapamerpam 3JEMEHTAPHBIX CHTHAJIOB CHCTEMBI TEIEMEXAHUKH DPA3ACIAIOTCA Ha
CUCTEMBI C aMIIJIUTYJHBIMH, BPEMEHHBIMU M YaCTOTHBIMU IIPU3HAaKaMu curHaioB. [1o xapakrepy

nerictBug cucteMbl TY — TC mnompa3nensioT Ha HENPEPHIBHO EUCTBYIOIIME M CUCTEMBbI
CIIOPAUYECKOTO JIEHUCTBUS.
B ycrpoiictBax TY — TC ¢ 0AHO3JIEMEHTHBIMU CUTHAJIaMHM M OJHOBPEMEHHOM HX

nepenayen MpUMEHSIOTCA €IUHUYHBIE ITOCBUIKU C Pa3JMYHBIMU PU3HAKAMH.

B ycrpolicTBax ¢ OJHO3JEMEHTHBIMU MOCIEI0BATEIbHO MEPEeIaBa€MbIMU CUTHAJIaAMU
MMEET MECTO MHOTOKPAaTHOE HCIIOJIb30BAaHUE OJHOW M TOW XK€ JBYXIPOBOJHOM JIMHUU CBS3U
MyTEM CO3JIaHUsl B HEW TOCJIEAOBaTEIbHO BO BPEMEHHM HECKOJIbKMX KaHallOB pa3Hora
Ha3HauYeHHUs. OTU CHUCTEMbl TMOJYYWIM CcaMo€ IIUpoKoe pachpocTpaHeHrue. OCHOBHBIM
HEJIOCTAaTKOM WX SBJISICTCS CPaBHUTEIHLHO Majioe OBICTPOJEHUCTBHE, KOTOPOE OIpPEAesIeTCs
€MKOCTbIO YCTpOMCTBA (KOJMYECTBOM MEpPENaBaeMbIX IPUKA30B M TEJIECUTHAJIOB U THUIIOM
MCIIOJIb3yeMoil anmaparypsl. [Ipyu uCnoib30BaHUM MHOTO3JIEMEHTHBIX CUTHAJIOB KaXKIbIA MTPUKA3
WIM TEJNeCUTHAI TEepelaeTcss COOTBETCTBYIOLIEH KOMOMHAIMENH OIpEAEeJICHHOr0 4YHucia
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AJIEMEHTOB CUTHAJIA, OTJIMYAIOIIMXCS IpYyr OT Apyra TeM WIM HHBIM Npu3HakoM. [IpumeHeHue
MHOTODJIEMEHTHBIX ~ CHTHAJIOB C  IIOJJIEMEHTHOM  Iepefaded  IO3BOJSET  IOBBICUTH
OBICTPOACHCTBHE CUCTEMBI M BMECTE C TeM yBelIMuuTh ee eMkocTb. Cucremel TY — TC ¢
MHOTI'OJIEMEHTHBIMM CHTHaJlaMM M OJIHOBPEMEHHOM Imepenadyell 3JeMEHTOB CHTHajla TpeOyroT
MHOT'0 KaHaJIOB CBSI3H, IO3TOMY OHM LIMPOKOTO PaCIPOCTPAHEHNUS HE TIOTYIHIIH.

Mpunuunsl nocrtpoenusi cucrem TY—TC 0amkHero geiicTBus

Hns ycrpoiictB TY—TC OnmxHero neiictBus B ciydae ympaBieHus N 00beKTaMHu
TpeOyeMoe MHHHMMAJIbHOE KOJIMYECTBO IPOBOJOB JIMHUHU CBA3M oOlpenensercs no ¢opmysie
n=aN+b, T71Ie a — YHCIIO MPOBOJOB Ha OJUH OOBEKT; b — YHCIO OOIMMX MPOBOJOB IS BCEX
00bekToB; N — uymncino o0bekToB. Benwumna a sBisercs (yHKIMEH KOJWYECTBA TTO3HIIHMA,
3aHMMaeMbIX 00BEKTOM, b onpenensercs NpUHATON CTPYKTYPOH CXeMbl YIIPaBJICHHUS.

B wum3BectHrix ycrpoiictBax TY — TC OwmnkHEro AEHCTBUS IJIs JIBYXITO3UIIMOHHBIX
00BeKTOB a 00b19HO paBHO 1—3. Ilo BenMuuHEe a yCTPOICTBa HA3BIBAIOT OJHO-, ABYX- U
TPEXITPOBOIHBIMHU.

Ha puc. npencrasnena cxema st TY—TC nBymst 0ObeKTaMH.
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Puc. IMpunnun noctpoenus cucteMbl TY—TC OnuxHET0 IeicTBHUS

[Ipomexyrounslie pene P1—P4 coequHeHs! ¢ COOTBETCTBYIOIMMHU KIFOYaMU YIPABICHUS
KV Bxkn. u KY Otki. n akkymynsaropHoit 6atapeeit C/6 kanaom cBsizu (KC). Ywuciio mpoBoaos
Ha OOBEKT B IaHHOW CXEM€ PaBHO TPEM: MEPBBII MPOBOJ AJIS ONEpalUd «BKIIOUUTHY (Ki1rod KY
Bkn. 1, pene P1, kontakr IP, ucnomHuTenpHBINA OpraH BKItoueHus 1 Bkil.); BTOpoit nmpoBoa is
onepauu «oTkIounTh» (Kiou KY Otkn. I, pene P2, koHTakT 2P, MCHOJHUTENBHBIN OpraH
orkmoueHus 1 OTkLL); TpeTud Uil  Tepeladyd  W3BECTU-TEIBHOM  TeJIeCUTHAIM3aIUN
(BcroMoratenbHbIi KOHTaKT 00bekTa TCI, curnanphas nammna JIC1). Yucno o6mux mpoBoaoB B
3TON cxeme paBHO ojgHoMy. [lepemaya mpHKa3oB OCYIIECTBISETCS OAWMHOYHBIM HMITYJIBCOM.
M3BecturenvHas TC ocyiecTBiIseTCs JIUTENBHO MPOXOASIIMM TOKOM MO JIMHUU CBsi3u. Ha
koHTpoupyemoMm nyHkTe KII muranune paboumx 1eneld HMCIONHUTENbHBIX OPraHOB OOBEKTOB
MPOU3BOAUTCS uepe3 KOHTaKThl IP—4P oT MecTHOro uctounnka nutranus U,,, pacroa0KeHHOTO
BOMM3U 00bekToB. I[lpenMyiiecTBamMu 3THX YCTPOWCTB SBISIOTCA NpeleNibHas IPOCTOTa,
MIOMEXOYCTOMYMBOCTh M BO3MOKHOCTH IAPAJUIEIBHOW, IOYTH MIHOBEHHOM, IEpENadyd BCEX
coobmeHnii. CyliecTBEHHbIM HEIOCTATKOM CHCTEMbl IPU 3HAUUTEIBHOM YHCIE OOBEKTOB
ABJISIETCS] O0JBIIOE KOJTUYECTBO JTMHEUHBIX COCTUHUTEIbHBIX TPOBOJIOB.

IIpuHIUNBI HocTpoeHust 4acTOTHBIX cucteM TY—TC
DyHKIMOHANIbHAs cxema 4yacToTHOTO ycTpoiictBa TY-TC npuBeneHa Ha puc.

107



: K
an Jﬁiyf Py @ Al
7 = Z[IbH
! - =% :
Y. ¥ 4 4
J:z @, Y Y ¥ A2
; =M =T HHzHs 1
.Ky” @, ‘ @ _"gﬂ_! D" _..-"_E
ol T o e Tl e
) e i O L/E-

Puc. YacrotHoe ycTpoiicteo TY — TC

B nmepenaromeM yCTpOWCTBE MNPEIyCMOTPEHO N TIE€HEPAaTOPOB CHUHYCOMJAIBHOIO
HaIpPSKEHUs, OTIUYAIOUIUXCS IPYT OT Apyra o yactoTe. HampsbkeHue oT KaXkIoro reneparopa
MOXET OBITh TIOJIaHO Yepe3 1mojaocoBor GuibTp @) -O, 1 ycunuTenb Y Ha BXOJ KaHaa CBs3H. B
NPUEMHOM YCTPOWMCTBE CHTHaia pa3HbIX dYactoT f; — fn mocne ycuneHWs BBIACTSIOTCS
nosiocoBbIMU GuibTpamu @ —Dn, AETEKTUPYIOTCS COOTBETCTBYIOMUMHE netekTopamu M -/, u
BO3/ICUCTBYIOT Ha UCTIONHUTENbHBIE pene Py —P,. [Ipu Hanmuuu N 0HONO3UIIMOHHBIX OOBEKTOB
JUIsL yIIpaBiIeHUs! UMH HE0OX0AMMO UMeTh N CUTHaioB pa3nuyHbIX yacToT. [Ipu ynpasnenun N
JBYXITO3UIMOHHBIMU O0BEKTaMU TOTpeOyroTcss 2 N KaHalOB CBSI3M OJHOTO BHUJ, TaK Kak
KOMaH/Ibl «BKJIFOUEHO» U «OTKIIOUEHO» JIJISl KaX10ro 00beKTa JOJHKHBI IIepeaBaThCsl 10 CBOEMY
KaHaly. Eclii NpUMEHHUTh YaCTOTHBIM CUTHAJI C JBYMS MpPU3HAKAMH, TO JUIsl YIpaBJICHUS
JBYXITO3UILIMOHHBIMU OOBEKTaMH JOCTaTOYHO OyAeT N KaHajJOB HO B 3TOM cllyyae TeHepaTop
JIOJDKEH BBIZaBaTh TO CUTHANI Tuma f +Af, To curHam Buaa f —Af Tpu yclIoBUH, YTO 00a

CHUTHaJIa MPOXOoAT uepe3 oauH GuiabTp O, a Ha MPUEMHOM KOHIIE OyAeT TO cpabaThIBaHUs, TO
OTIIYCKaHUE COOTBETCTBYIOILETO pene P.

N3-3a HemocTaTOYyHON CTaOWMJIBHOCTH TEHEPATOPOB CHHYCOMIAIBHBIX KOJEOaHUN u
HEJOCTATOYHOUW HM30MPATEIBHOCTH MOJIOCOBBIX (UIBTPOB MPUXOAUTCS HMETh 3HAYUTEIbHBIN
WHTEpBaJI MEXAy dYactoramu f, u fj |, MOITOMYy HEBO3MOXHO Pa3MECTHTh OOJBIIOE YHCIIO
YaCTOTHBIX KaHAJIOB B BBIICISIEMOM JUISI TEIEMEXAHUKH CIEKTpe 4acToT. J{Jist Gojee 3KOHOMHOTO
MCIIOJIb30BaHUS MOJIOCHI YaCTOT MPUMEHSIOT KOJAUPOBAHKE NIEpejaBaeMOro CUTHajaa, KOTOpoe He
TOJIBKO HSKOHOMHT IIOJIOCY YAacTOT, HO M IIOBBINIAET IIOMEXOYCTOMYMBOCTh. biok-cxema
YaCTOTHO-KOMOWHANMOHHOTO  ycTpoiictBa TY — TC oTimyaercs oOT  OJIOK-CXEMBI
OJIHOYACTOTHOTO YCTPOMCTBa TeneymnpaBieHus HanmuuueMm mudparopoB CJl u memmdparopos
JC. Takue cucTembl Ha3bIBAIOTCA CHCTEMaMH C YAacCTOTHBIM pa3felieHueM U KOJOBBIM WU
KOMOWHAIIMOHHBIM HM30MpaHueM, KOT/Ia pa3/ielIeHue CHTHaJIOB YacTOTHOE, a BHIOOp OOBEKTa
kofoBbiii. Kak mpaBuiao, B 3TUX CcHUCTEMaX MPUMEHSIOTCS IBYXYAaCTOTHBIE KOJABI JHOO C
napaieNnbHON, 100 ¢ MmocieoBaTeNbHON NOChUTKOM. [IpuMep cUCTeMBI ¢ MOCIeI0BaTENbHOM
MOCBUIKOM MPUBEAEH Ha PUC.
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Puc. YactoTrHO-KOMOMHAIIMOHHOE YCTpoiicTBO TY — TC

ITpuka3, noceutaemsrii Ha KII, popmupyercs na Il ¢ momouisio mmdparopa C/. Ilpu
3aMbIKAHMM OJHOTO H3 Kitoued ympaBiaeHus KY 1mocbutaeTcss CUTHal, COCTOAIIMM W3
MOCJIEIOBATEIBHO CIEAYIOMUX IPYT 3a APYTOM JIBYX 4acToT. Bcero B yCTpoHCTBE UCIOIB3YETCS
10 yacror. Ilocne ycunenuss Ha KII 3TM 4acTOThl MOCTYMarOT 4YEpe3 COOTBETCTBYIOIIHME
nosiocoBbie (unbTpel Ha Aemmdparop JC\, KOTOpEIi HampaBliseT CUTHAI HA UCTIOJHUTEIHHOE
YCTPOMCTBO OIpeAeieHHOro o0bekTa. BcmomoratenbHble KOHTakThl 00bekTOB TCI—TCr
MOChUTAIOT UMNYJIbChl Ha mudpartop C/1% koTopslil Takxke o0pa3yeT IBYX-4aCTOTHYIO KOJOBYIO
MOCBUIKY W3 dacToT fj;— f) u HampaBiser ee B nuHuio cBs3u. Ha JII1 ata moceinka Beigaercs
bunsTpamu O — Dy, u gemmbparop JAC, BBIAACT CUTHAT O BBHIOJHEHHH KOMAHJIBI.
[IpeuMymiecTBaMyU 4aCTOTHBIX CHUCTEM SIBJISIFOTCS BBICOKAsi MOMEXOYCTOMYMBOCTH W IPOCTOTA
UCIIOJTHEHUS YCTPONCTB MPU MAJIOM YHCIIE OOBEKTOB.
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IIpuHuunbI nocTpoeHust BpeMeHHbIX cucteM TY—TC

K BpemenneiMm ycrpoiictBam TY — TC oOTHOCATCA pacnpenenuTeNbHble U
pacnpeaennTeNbHO-KOMOMHALIMOHHBIE YCTPOWCTBA. PacnpenenuTensHplii TUI HOJYyYMJI CaMoe
HIMPOKOE PacHpOCTpaHEHUE.

Pacnipenenurenshbie yctpoiictBa TY — TC ocHOBaHBI Ha MOCIIEIOBATENbHON Nepeaaye
NPUKAa30B WU TEJECUTHAJIOB s KaXJIoro oO0bekTa. BpemeHHOe pasfeneHue CHrHajloB
OCYILIECTBIISIETCSI C IOMOIIBIO pPACIpEAEIUTENIed UMIYJIbCOB B MEPENATYMKE U IPHUEMHHUKE.
Nudopmanus kKaxaoro oObeKTa OTOOpaKaeTCs OIHHUM JJIeMEHTapHbIM CcHUTHaIoOM. [losTomy
Jake MpHu OOJIBIIOM KOJIWYECTBE OOBEKTOB YCTPOHCTBA 00ECIEUMBAIOT BBICOKYIO CKOPOCTb
nepeaadd. 3a OAWH IHMKJI paboThl mepemaercss WHPopManus BceX OOBEKTOB YIPABICHHUS U
KOHTPOJISL.

st Toro 4to0Bl ycTpoiicTBO Moo BeIONHATE GyHKmu TY u TC, B Hem Kpome
pacnpenenuTened AOKHBI OBITh IPEIyCMOTPEHBI y3€J 3a/aHusl KadyeCTBEHHOI'O IpHU3HAaKa U
y3en ero (uKcauuu 1 U30MpaHus Ha MPUEMHOM ITyHKTE, aBTOMAaTUYECKUI MTyCK YCTpOICTBa mpH
TeleCUTHAIM3alMM W 1pu nepenade cepun TC mo 3ampocy aucrerdepa, 3amnacaHue H
nocneayromas nepenadya TC mpu HapylleHUU MpUeMa, Y3Jbl, 00eCHeurBaloie CUHXPOHHO-
cuH(a3HOe MEePEeKITIOUEHHIE pacIpeaeIuTeNeH, 3alUTHbIE Y3IIbI.

B xoHTakTHBIX pacnpenenuTenbHbix ycTpoicTBax TY — TC yarie Bcero Mcmosib3yeTcs
BpPEMEHHOW KaueCTBEHHBIM MpPU3HAK, KOTJa W30MPAIONIMA MUMITYJIbC WIM Tay3a OTIMYAIOTCS OT

OOBIYHBIX MO JUINTENIBHOCTH B 3 pa3za u Ooiee. biok-cxema BpeMspacrnpeneluTeIbHOTO
KOHTakTHOro ycrpoiicrBa TY—TC npuBeneHa Ha puc.
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Puc. 8.6. BpemsipacnpeaenuteabHoe KOHTaKTHOE ycTpoiicTBo TY —TC

Jnst Toro 4ToOBl OCYIIECTBUTH OIEpaluio TeneynpasieHus, aucrerdep Ha LI mpu
IOMOIIM OJHOTO W3 WHAMBUIYAIbHBIX Kimouedl ympaBnenuss KV, — KV, BwiOupaer
HEOOXOIUMBINA O0BEKT, a 3aTEM, B 3aBUCIMOCTH OT XapaKTepa OIepalui, 3amyckaeT yCTPOMCcTBO
kHomKkoH BKmoueHus KB mnmu kHomnkoit otkmodenus: KO. Tlocne HaxaTust KHONKK cpabaThIBaeT
nmyckoBoil y3en 1Y, KoTopelil cogepXuT pesie mycka u pene nepenauu. Yisen 1Y nepexmrouaer
cxemy JII Ha mnepemauy wiaM IHpuUeM M 3alyCKaeT IEHEPATOp HMITYIbCOB [, KOTOpBIH
BO3JICUCTBYET Ha pacmpenenutens P. M30uparomee kauecTBO MMIMYJILCOB WM TMay3, T. €. HX
yIUIMHEHUE, 337aeTCsl Ha ONPE/IEICHHOM Ilare pachpeAeiauTessl IpyU MOMOUM mudparopa uM-
nynbcHoro npuszHaka CJII1. UmnynscHas cepust, oopazoanHas y3namu P, C/{I1 u I', moceutaercs
B KaHaJI CBSI3U 4epe3 JIMHENHbIN y3en JIY.

[TpunsTas Ha KII cBouM nrHelHBIM y3510M JIY 3Ta cepus mocTynaeT Ha pacrpeaeanTenb
P, nemmdparop umnynscaoro npusHaka JICII u y3en 3amursr 3Y.

JlnurenbHOCTh May3 Wi UMIynbcoB Gukcupyercs Ha KII nemmdparopom UMIyibCHOTO
npusHaka J[CII, OCHOBHBIM 371EMEHTOM KOTOPOI'O SIBJISIETCS peElle, 3aMEAJIEHHOE Ha OTIYCKAaHUE,
€cii MMMYJIbCHBIM TPU3HAKOM BbIOpaHa yIjIMHEHHas mnay3a. OTImyckaHue 3TOTo pelie
IPOUCXOIUT TOJIBKO Ha Y/UIMHEHHBIX Iay3ax. B aToM ciyuae yepe3 P moakintogaroTcs nenu ysia
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¢ukcanmu xapakrepa omneparun YOX u pesne npeaBapUTEIbHOIO BHIOOPA 3aJ1aHHOTO 00BEKTa
YIIPABJICHUS.

ITocne mpuema Bcel cepuu UMITYJIBCOB, €CIIH IIPUA 3TOM paclpeneauTeny P yctaHoBWINCh
B HAYaJIbHOE ITOJIOKEHWE M HET 3allUTHBIX OTKA30B OT 3aIIUTHOrO y3ia 3Y, 3aMbIKaeTcs
olpezeNeHHas 1enb UcIoHUTeNbHOro oprana NO.

[lepenava u npuem TelecCUrHAIM3ALMU Majlo0 YeM OTJIMYAIOTCS *OT paboThl yCTPONCTBA B
pexkume TeneyrnpaBieHusd. 3anmyck amnmapatypbl Ha KII mpoucxoaut aBTOMAaTHuecKu MpHU
W3MEHEHUU COCTOSIHHSl (BKIIFOUCHHHM WJIM OTKJIIOYEHHH) KaKoro-mnbo oO0BeKTa MyTeM
BO3zelicTBUS natunka tenecurHanu3anuu J{TC Ha myckoBoii y3en ITY. CurnanbHoe pese B y3ie
ucnionauTeNbHOr0 oprana MO na JII1 BBIOMpaercss aHaJOTHYHO BHIOOPY HCIOJHHUTEIIBHBIX
uenen ympapieHus. Jlamma cuUrHanu3alud 3aropuTcs TOJBKO B TOM CiIy4yae, €ClIM He
MOCJIEIOBAJIO 3ampeTa OT 3amMTHOro y3ia 3Y. Haumbomnblee pacnpocTpaHeHHE MOPYYHIH 1B
THUIA pacIpeeNUTEIbHbIX YCTPONUCTB, PACCMOTPEHHBIX HIKE.

YerpoiictBa TY — TC tuna BPT®

VYerporictBo BPT®-1 paccuntano Ha nepeaady curHasioB TY — TC mexnay 1Y u onaum
KII. MakcumanbHast €MKOCTh yCTpoiicTBa — 48 nByxmo3unmoHHbIX 00bekToB TC u 40 TV.
TenecurHanuzanus OCYIIECTBIISIETCS HENMPEPHIBHOW Mepenadeil, a TeleynpaBlieHHE —
cropaauueckor. IIpn MakcuManbHOM €MKOCTH yCTPOMCTBA BpeMs Iepeaadd npukasza TY co-
CTaBJISIET OKOJIO 2,5 ¢, BpeMms nukia TC oxono 3 c.

VYerpoiictBo BPT®-1 B Hacrosimee BpeMst HE BBIIYCKAaeTCs CEpPUMHO, HO B
SHEpProcucTeMax HMMeeTcs B JocTaToyHoOM kosmuecTtBe. Iloctpoenue BPT®-1 pocratouno
IIPOCTOE, U MO3TOMY PACCMOTPEHHE OCHOBHBIX NPUHIUIOB NocTpoeHus ycrponcts TY — TC
1e1eco00pa3HoO BBHIOIHUTH HA IIPUMeEpE anmnapaTypsl 3TOTO TUIIA.

Cxema ycTpolicTBa IIOCTPOEHA IO PACIHPEAEIUTENBHOMY IPHUHIMILY C BPEMEHHBIM
pa3leneHrueM SJIEMEHTAapHBIX CHUTHAJOB. B kadecTBe HWMIIYJIbCHOTO TMpU3HAKA MPUHATO
yIUTMHEHUE UMITYJIBCOB U May3. M30uparomue MITyabChl U nay3sl npu TY UMEroT TpoiHyIo 1Tu-
TEJIBbHOCTh, @ MAPKEPHBIM UMIYJIbC UMEET IJIUTEIBHOCTD, B 6 pa3 MPEBBILIAIONIYIO ITTUTEIBHOCTb
TaKTOBOT'O MMITYJIbCA.

[Ipn mmknuueckoil mnepemade TC TUKIBL CIEAYIOT APYr 3a JAPYTOM HENPEPHIBHO,
pazzesnsisicb MapKepHbIM UMIYlIbcoM M. OTKIIOUEHHOE COCTOSIHHME OO0BEKTa CUTHAIM3HPYETCS
YJINHEHHBIMHU 11ay3aMH, BKJIOYEHHOE — KOPOTKHMH.

IIpu ciopaguueckoii nepenade TY mpukas NOCHIIACTCS B KaHAI JIUIIb B TEYCHUE OJHOTO
nukia. TeneynpaieHne OCyIIECTBISETCS ABYXCTYIEHYaThIM U30MpaHUEM: BHIOOPOM XapakTepa
OTepalnu «BKIIOYUTH» — BKII. N «OTKIIOUNTH» — OTKI. U BbIOOpOM HOMepa oObekTa (1Y
...). YonuHenHas nay3a HIl onmpenenser nawamo mukia TY. McnonHeHnne mpuHATON KOMaHIbI
3arperaercs, eciyu MOCTYNAalT JBa Mpukasa U Oojee. Takke He pa3penraeTcsl BHIOJIHEHUE
MOCJIEYIOIUX IPUKA30B B MPOLIECCE UCIIOTHEHUS MTEPBOTO.

BbI30B TenenzMepeHus U nepenada NpuKa3oB pEryJIMpOBaHMs IPOU3BOIATCS TaK )K€, Kak
U nepenada npukaza TY. 3ammTel 31ech T€ ke, 4To W npu 1Y, KpoMmMe 3ampera HOBBIX
IIPUKA30B.

VYerpoiicteo BPT®-1 BeImosHeHO MO OJ0YHOMY MPUHIMITY B BHJAE JIBYX HE3aBHCHMBIX
yerpoiictB TC u TV, paboTaromux Kaxa0e 1Mo caMOCTOATEIbHOMY KaHally CBS3H.

biiok-cxema nepenatuuka TY npencTaBieHa Ha pucC.
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Puc. CtpykrypHas cxema nepenaruuka TY ycrpoiictBa BPT®-1

Pacnpenenurens uMiyascoB P cocTout u3  (peppuT-IUOAHBIX  sSYEEK, BKIIOUEHHBIX
Mo JBYXTAaKTHOM cxeme. ['eHeparop ummynbcoB I' cobOpaH Ha TpaH3HMCTOpax IO CXEMe
yIpaBiIsieMoro MynbTHUBHOpaTopa. YmpasieHue I ocymiecTBisercss ¢ MoMolIbio mudparopa
MMITYJIbCHOT'O IIpU3HaKa. [ 'eHepaTop KpaTKOBPEMEHHO 3aTOPMAKUBAETCS, T. €. IPOUCXOIUT CPBIB
KosiebaHus mo 3amaHHod  (daze. JITUTENBHOCTH Y/UIMHEHHs Nay3bl WM MMITYJbCa 337ai0T
mudpaTopsl npusHakoB nay3bl C/IT nau ummynsca CI.

Pacnpenenurens P ympasnsercs umnynbscamMu reHeparopa I,  mpeaBapuUTEIbHO
chopmupoBarnHbiME GopMupoBaTenem ummnyiabcoB OU. [udparop CII ynpasisieTcs kiirouamu
ynpasinenuss KY, npucoeanHeHHbIMH K HedeTHBIM siueiikam P, a mmdpatop C/JAU cBszan c
KiIroyaMd BbizoBa TeneudMmepenuss BTUM  dyetHeiMu  Bbixomamu P.  CHHXpOHU3MPYIOIIUH
MapKepHbI uMIyibc co3naercss mmpparopom C JIM (Tpurrep ¢ OJHUM YCTOHUMBBIM
COCTOSIHMEM), KOTOPBIM 3aImycKaeTcsl ToclieqHel sueliko P u Bo3aeiicTByer Ha reHeparop I
ananmornuno mmdparopam CHAIT m CAW. MmMmynabchl MOCTyHaroT Ha JWHEHHbIH y3en JIY,
KOTOPBI MpeoOpa3yeT uX B ABYXIOJISIPHBIE.

3amycKk YCTpOMCTBA OCYLIECTBIISIETCA IYCKOBOM KHONKOH uepe3 ys3en nycka IIY,
BozAeicTByronmi Ha C/IM. B Hauane moceulky mpuKka3a Tpurrep ogHokpatHou nepegaun TOIT
ONPOKUJBIBAECTCA M cHUMaeT 3anpeT ¢ ynpasineHus C/II. Tpurrep Bo3Bpamaercss B HCXOJHOE
COCTOSIHHME OT TIOCJIETHEH siueiiku P mocie 3aBepiieHust OJHOTO ITUKJIa PaOOTHI.

Ha KII umnynscel M3 kaHana cCBSI3M (pHC.), HPUHATHIE JIMHEHHBIM Yy3iaoMm JIY
(ycunmurenemM-orpaHUIHUTENIeM), TTOCTYIAT depe3 ¢opmupoBarenb @YU Ha pacnpenenutens P,
BBITNIOJTHEHHBIN 110 HE3aMKHYTOU CXEME.
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Puc. CtpykrypHas cxema npueMmauka TY ycrporictBa BPTO-1
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Heumdpartops! anurenbHocTH uMnyiabcoB U nay3 JCIT u JICII ymnpasnsitoT Tpurrepamu
coBnaaenus umnyiabcoB TpU u may3 Tpll. Ha Bxon nnauBuayanbHbix cxem coBmnajaenus CC1Y
u CCTU mocrynaroT curHaibsl OT ONPEAETIEHHBIX S4eeK pacnpenenutens ot Tpurrepa Tpll, ot
Tpurrepa (UKcaluu nay3bl «Hadyayo mukia ynpasieHus» TpHY u Tpurrepos ¢uxcanuu nayssl
«BKIH0YUTH» TpB min «otkmounts» TpO npu teneynpasienuu, ot tpurrepa TpH ot Tpurrepa
dbuKcanuu UMMyiabca «Hadano Iukia uaMmepeHus» TpHU mpu tenemsmepenun. [lpu mpueme
npukaza TY wu BbBoBe TU odepenHocTh cpabaTbiBaHHMs OOLIMX WHAWBUIYAIBHBIX peje
HCIIOJTHUTENIbHBIX OPTaHOB ONpPEeNIeTCs OYepeTHOCThI0 U30HUparonInX nay3 u uMiyibcoB. (Ha
OJI0K-CXeMe UHAUBUYAIbHBIE Y3JIbl TEJIEPETyIUPOBaHHS HE TIPUBE/ICHBI. )

3anyck P mpou3BOAMTCS NP MOATOTOBKE MEPBOM SUEUKU PACTIPEACIIUTENS U MEPEBOJIE
BCEX JPYrUX B MCXOAHOE COCTOSSHUE MAapKEPHBIM MMIIYJIbCOM, KOTOPBIM BBIAEIAETCS
nemudparopom JICM. HcnmomnurtensHbie opranbl Teneynpabienuss NMOTY mnpuBogsTcs B
JIeicTBUE TOJBKO C pa3pelleHus 3alUTHOTO y37a 3Y, KOTOPbI BKIIOYAeT B ce0s y3el KOHTPOJIS
CHHXPOHHOI'O XOJa pacHpeaenuTeNel TPUITEp pa3pelleHUs HUCIOJHEHMsS, 3aIUINAMNANA OT
JIOKHOTO BBIOOpA ILEMH YIPaBJIEHHs B MPOIECCE UCIIONHEHUS YK€ MPUHATON KOMaHIbI, U y3ed,
3aIUIIAIOINANA OT BEIOOpa IBYX M 60jee 00bekToB TY.

Kpome Toro, B ycTpoiiCcTBE IPEyCMOTPEH Y3€J1, KOHTPOJIMPYIOIINN COCTOSHUE KaHaja CBS3H
KJI, mpoBepsitoimuii JIMTENBHOCT, UMIYJIbCOB W May3. [IpyM NpeBbIlIEHUH YCTaHOBICHHOMN
nnutenbHocTy KJI noceutaer curnan va 11 no kanany TC.

bnok-cxema mnepenatunka TC, ycranoBnennoro Ha KII (puc.), aHamormyHa OJIOK-cxeme
nepenatuuka TY, ycranosnennoro Ha JI1.
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Puc. CrpykrypHas cxema nepenatuuka TC ycrpoiictBa BPT®-1

Hmnynbscel JBUKEHHS, CO37jaBaeMble TeHepaTopoM umnyiabcoB I, uepes hopmupoBarens
®U mocTymaroT B TaKTOBBIE 1IN pacnpeaenutens P u B munelnsiit y3en JIY, rae popmupyercs
UMIyJbCHAsl CEepHs, NOCTyNarouas B KaHajl CBA3U. 3almyck P ocyliecTBiasieTcs aBTOMaTHUECKH
nyckoBeIM y3iioM AIIY npu momade nmutaHus Ha CXeMy MOJyKOMIUIEKTa. Pacmpenenutens
UMIyNIbCOB P coOpaH 1Mo KONbLEBOM cxeme M Mocie 3amycka padoTaeT HempepbIBHO. Kaxblii
IIUKJT pabOTHI paclpeeuTeNs Ha BXOA HHAUBUAyalbHBIX cxeMm conaaeHuss CCTC, Ha BTopoi
BXOJl KOTOPBIX IOCTYNAIOT HMMITYJIbChl C HEUETHBIX sAueeKk pacnpenenurens. llpu coBnageHun
JIBYX 3TUX MMITYJIbCOB IIPOUCXOIUT CpabaThIBaHUE BHIOPAHHOIO pejie UCIOIHUTEIBHOIO OpraHa
HNOTC. CpabaTtbiBaHue pene CHUTHAIM3ALMU BBI3BIBAET BOCIPOM3BEICHUE CHUTHAlIa Ha
JUCIIETYEPCKOM IIHUTE U MYJIBTE YIIPABICHUS.

B npuemnuke TC npenycMOTpeHbI 3aliUThl, KOHTPOJIMPYIOIIME CHHXPOHHBIA XOJ
pactipenenureneii 3Y u paboty npuemHoro pacrpeaenurens umiyinbcoB YKP. Yerpoiicta TC
u TY—TC nns renemexaHu3aluy paclpeaeaIuTeNbHbBIX AIEKTPOCETEN

Jns  TenemexaHuzamuu pacnpenenuTenbHbix ceted 35—110 kB wucnons3yercs
amnmaparypa KycTOBOTO THIIa, 0OecreurBaronias TeJIeMeXaHnYecKylo cBs3b [1Y ¢ HEeCKOIbKUMHU
KII. K TakoMmy Tumy anmapaTypbl OTHOCATCS ycTpoiicTBa Tenemexanuku tuna KYCT. Nmeercs
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nBa tuna yctpouctB: ycrpoiictBo KYCT-A, mnpegnHazHaueHHOE ISl BBINOJTHEHUS TOJIBKO
byakumii TenecurHanusanuu, U ycrporictBo KYCT-b, npemnazHaueHHOE ISl BBITIOJHEHUS
(GyHKUMH TeneynpaBlieHUs, TeJIeCUrHaTu3aluy, BbI3biBHOTO Tenemsmepenus (TY — TC —
BTU) u TH. Ilpunuun pabotel u moctpoenue y3noB ammapatypel KYCT-A u KYCT-b
OJIMHAKOBBI.

B cocraB komiuiekcHoro ycrpoircrBa tenemexaHuku tuna KYCT-b Bxomsar oauH
koMmIulekT anmnaparypel JII, mects kommuiekToB anmapaTypsl KII, mpenHasHaueHHBIX Ui
BeimosiHeHUs GyHkmuit TY — TC — TH, u derslpe komruiekTa ammapaTypsl KII, mpennas-
Ha4yeHHBIX TosbKO ast TU (puc.).
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Puc. Ctpykrypnas cxema ycrpoiictea KYCT-b

Kommuiexkter KIT Moryr ObITh ycTaHOBIEHBI MO oxHOMY Ha Kaxaom KII mmbo mms
yBenudeHus: obmero oobema nHpopmanuu ¢ ogHoro KII mo 10 xommiexkroB KII Ha omHOM
KoHTpoJrpyeMoM nyHkte. OnuH nonykomiiekT KII obecnieunBaet nepenauy 24 curnanos TC.

[Tomykommiekt JIIT o6ecnieunBaer BocipousBeaeHue 144 curnanos TC. Anmapatypa 11
ocymectBisieT nockuiky 60 npukazoB TY mo 10 Ha kaxabiit u3 6 komruiekToB KII u 24 xomaHb1
TY nns BezoBa Tenenmsmepenuil mo 4 komanapl BTU na xaxnawii komruiekT KII. Kaxnbri
komruiekT anmapatrypbl KII obecneumBaer enmHoBpemeHHo mnepenady Ha JII Tompko 1
BBI3BIBHOTO Tellen3MepeHus: u3 4yerbipex. [Ipm 3ToM obecneunBaercs OJHOBPEMEHHOE
BocripousBenenue Ha JII 6 BTU mo omnomy c¢ kaxmgoro komiuiekra KII. Kaxasiii us
nocieayromux noaykoMiuiektoB KII nepegaer no 4 mapamerpa TU HenpepbiBHO. Anmaparypa
JIT obecneunBaeT OJHOBpEeMEHHOE BocmpousBenaeHue 16 HemnpepoiBHBIX THU. Kpowme
nepeyucieHHbIXx GyHKIuN nuMeercs 1 o0mias 0AHONMO3UIIMOHHAS KOMaHa TeleylnpaBieHHs Ha
Bce KII ommoBpemenHo. Mudopmamus ¢ KII mepemaercs na Il aBTOMaTHuecku myTeM
noouepeaHoro ompoca Bcex KII. Tlpu TtemecurHanmsanmm ycTpOWCTBO paboTaeT B
criopaanueckoM pexume. llepemada u mpueM HHOOPMALNMU OCYIIECTBISIOTCS IO OJHOMY
IYMJIEKCHOMY KaHaiy, o01emMy JUisl BceX YcTpoiicTB. IloouepenHoe BKIIIOUEHHE W OTKIIOYEHHE
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noctoB cBs3u [IC co cropons! KII npoussoautcs nonykommiektoM KII. ITocTsl cBsi3u co3naHsl
Ha Oase yHuBepcanmbHOM BUY ammapatyper BUA — PC, xoTopass kpoMe IYIUIEKCHOTO KaHaia
TeJIEMEXaHUKU oOpa3yeT TeneoHHBIH KaHal M KaHal JJs  TeleoTKIodeHus. Kanambl
TelneQOHHOI CBSI3U M TeJIeMeXaHWKH paboTaloT CaMOCTOATEIbHO, MPHUUYEM Iepefadya CHUTHAJIOB
TEJIEMEXaHUKU MPOU3BOJUTCS HE3aBUCHMO OT TOTO, 3aHAT TeNe(OHHBI KaHaJl WM HET, 4TO
obecrieunBaeT OecrepeOOMHOCTh padOTHI anmapaTyphl TEIEMEXaHUKH.

Kpome pabotsl xomiuiekTHo ¢ ammaparypoir BUA — PC ycrpoiictBo KYCT mosxer
paboTaTh MO APYTruM KaHajaaM CBSI3U JJIS TEJIEMEXaHUKH.

IIpu otcyrcTBUM HOBOM MH(oOpMmauuu, koraa HeT nepenaun ¢ KII, anmapatypa [T
OCYILIECTBJISICT HEMPEPhIBHBIA KOHTPOJIb KaHAJIOB CBSI3M U BCEW MpueMoliepenaroniei
annapatypsl KII nukianueckoi mocbUIKol KOAOB aapecoB ¢ noArBepxkacHueM Ha I oTrcyrcTBus
0OHOBIIEHUSI UH(POPMAIIHH.

Ilepenaua ¢ [II ocymecTBisercs LMKIAMU JIECATHPA3PAIHOrO ABOMYHOro koxa. Ha
kaxaplid KII mpuxoautcs yerkipe aecatupaspsanbix nukia. Ha mepsom nukne ¢ [JIT ma KII
nepenatotcs ko aapeca KII, kox onepanuu komana TY u komanna odbuiero TY. Tpu octanbHbIX
[IMKJIa TIPUHAJJISKAT CUTHAJaM ompoca cocTosiHus 00bekToB TC 1 komy ampeca o0bekToB TY.
Ha nepsoiit agpecusiii nukn KII orBeuaer Bbi3BanHbIM T ¥ CUTHAIIOM O HAJIMYUU UJIU OTCYT-
CTBUU HOBOH MH(pOpMAaLW{, B OTBET HAa TPH OCTAJIBHBIX LHMKJIAa — CHUTHAJIAMU O COCTOSIHUU
o0bexToB TC. Eciu nomykommuiekt KII paccunrtan Ha nepemauy Toibsko TU, Torma B oTBeT Ha
KaXAbld AecaTupaspsaanbiii nukia ompoca KII orBewaer omanum mapamerpom TH. Ilpu
TEJICYNPABIEHUN YCTPOMCTBO MO3BOJISIET OJHOBPEMEHHO YIPABIATH TOJBKO OJHUM OOBEKTOM
oanoro u3 KII, npu 3ToM ncnonnenne komanasl curaanusupyercs Ha JII1 curnanom TC.

[Tpu Tenemsmepenun anmnaparypa Il paGotaer B pexxuMe HENPEPHIBHOIO OOHOBIICHUS
npuHuMaeMoi nHdopmaruu. BerseiBHbIE Tenen3smeperuss BTU nepenatorcs na JI1 nmuknmaecku.

Amnmnapatypa KYCT-b na /II1 oGecieunBaet BblAauy B BEIYUCIUTENbHbIE MAIMHBI DBM:
uH(pOPMalMOHHBIX cUrHasioB, HOMepoB KII, ¢ KOTOphIX BbIaHbl MH()OPMALIMOHHBIE CUTHAIIBL,
HoMmepoB nukia nepeaaun (curHan TC wnm TH), curnana npemioxenust HGOPMaIIUY, CUTHANIA
o0miero MOBpEeXIEHUS M CUTHasla cMeHbl uH(opmauuu. [IpemycmarpuBaeTcsi BO3MOMXKHOCTH
peTpaHCsIIMM IO 3ampocy ueTelpex mnapamerpoB TH B komoBoit  ¢opme. 3HaueHue
teneusMmepsembix mapametrpoB BTU wa JII1 otoOpakaercs B aHanoroBoil ¢opme Ha
yKa3bIBaroleM npudope, obmem aias Bcex udeTsipex napamerpoB TU omgnoro KII. 3nauenue
HenpepelBHBIX TH  BOCHIpOM3BOAWTCS Ha HWHAMBUAYAJIBHBIX YKa3bIBAIOUIMX MNpuOOpax.
[lorpemnocts Tenenepenaun 1%.

[Tpu moBpexnenusix ammapatypsl Jro6oro KII wnm kanana cBs3u B momykomiuiekte 11
coxpaHsieTcs HHGpOpMAIMs, MPEIIIECTBYIOUIasi TOBPEXACHUIO, U  TOSBISIETCS  CHTHAI
«HeucrpaBHOCThY. [loBpexaeHne anmapaTypbl TeleMEXaHUKH Ha KakoMm-ubo ogHom KII ne
BJIMSET Ha nepenavy nHpopmanuu ¢ npyrux KII.

Anmaparypa JIIT u KII BeIltoHEHa HA HHTETPAIBHBIX JIOTHYECKUX MHKPOCXEMax OOIIIero
Ha3HAYEHUS U TOCTPOEHA IO NMPHUHLUUINY HAaOOopa CMEHHBIX Y3JIOB, BHIMOJIHEHHBIX Ha IUIATax C
Me4YaTHbIM MOHTaXOM.
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Tesemexanndeckas cucrema TMPC-10

[IpumepoM TeneMeXxaHHMYeCKOW CHCTEeMBI, oOecTieunBarolel nepenadyy uHdopmauu mo
pacnpeaenuTeNbHbIM JJIEKTpUUYeckuM ceTssM 6—10 kB Ha TOHanpHBIX 4YacTOTax, SBISIETCA
cucrema TMPC-10, [IpumeHneHne 3TOl CUCTEMBI MO3BOJSAET OCYIIECTBIATH TEIEMEXaHU3ALIUIO
nyHKTOB cexkuuoHupoBaHus (CII), nyHkTOB aBTOMaTMueckoro BBoaa pesepBa (ABP),
pactipenenutenbHbix  TyHKTOB 10 kB (PII-10), moTpebutenbckux TpaHCHOPMATOPHBIX
noacraunnmii 10/0,4 xB.

B cocrae TMPC-10 BxomsaTr: anmaparypa TOHAJIBHOTO KaHaIa Tepenadyd WHGOpMAIUN
ATKC-10, nmpenna3zHaueHHast Ui 00pa3oBaHMs KaHalla CBSI3U MEXAY MYHKTOM YIpPaBICHUS U
KOHTPOJUPYEMBIMU MYHKTAMH JAHHOW paclpelieUTEeIbHON 3JIEKTPUUECKON CETH; yCTPOWCTBA
tenemexanuku TPC-1, npeanasnayennsle Uit cOopa, 00paboTKu U mepenaurd WHGOPMAIMU T10
TOHAILHOMY KaHaiy, oopazoBannoMy ATKC-10.

@®yHkuuoHanbHas cxema nonykomiuiekta ATKC-10, ycraHaBiuBaeMOro Ha OIOPHOM
MOJICTAHINH, TPUBEICHA Ha PUC.
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Puc. ®ynkunonanshas cxema ATKC-10 onopnoit noacranuuu [TY

Tpakt mepemauu cOCTOMT U3 Onoka mepenaturka [lep W KIIFOUYEBOTrO YIPaBIISIEMOTO
reseparopa TOHaJIbHOM 4YacToThl ['TY, MpakTUYECKH BBIMOJHSIOMIETO POJIb SKOHOMUYHOIO
BBIXOJIHOTO YCHJIMTEJNE MOIIHOCTH. B mepenaruymke MMEIOTCS MaJOMOIIHBIA IO 4acToTe Tre-
HepaTop ToHanbHOM 4YacToThl 1003 I'm, y3mbl dopMupoBaTenss UMIYJIbCOB YIPABICHUS U y3€I
MaHUIYJISAUH, YIPaBISIEMbIl CUTHAJIaMU, MIPUXOAAIUMMU € ycTpoiicTBa TenemexaHuku TPC-1.
B 3aBucumocTu ot 3Haka nepsuyHoro curHaiga TPC-1 ¢ Beixoxa Ilep ma I'TY nu6o moctymnator,
a100 HE MOCTYMAIOT YIpPaBISAIOUIMEe UMIYJIbCH. [Ipy Hammuumu ympapisiommx curHaioB I'TH
BbIJIaeT TOHAIBbHBIN curHain yactorod 1003 I'n. [Ipekpamenue ynpasisitomux curHaioB ¢ Ilep
BBI3BIBACT IIpEKpallleHHe curHama, noctynaiomero c¢ Bbixoga [TYU. Takum obOpasom,
uH(popMala TMepeAaeTcs B BHJE KOJOBBIX KOMOHMHAIMM JBOWYHBIX CUTHAJIOB TOHAJIBHOU
yacToTel. C BbIxoga I'TY 3Ty curHaisl yepe3 yCTpONHCTBO NMPUCOEAUHEHMS NepenaTunka YII—
OII nocTynaroT Ha BXOJ IUHUM AJIEKTPONEPENAYU U PACIPOCTPAHSIOTCS 110 BceM JuHusAM 10 kB,
MOJKJIFOYEHHBIM K IIMHAM JAHHOW OMOPHOM MOJACTaHIUH.

Nudopmarus ot koHTpoiaupyeMbix mnyHKTOB moctynmaer Ha ATKC-10-ITY B Buae
KOJJMPOBAaHHBIX CUTHAJIOB TOHAJIBHOM 4YaCTOTHI Yepe3 YCTPOMCTBA MPUCOEAMHEHUS NMPUEMHUKA
VII—TBC. ATKC-10-ITY paccuntano Ha BO3MOKHOCTb IMOJTyYeHUsT HHPOPMAIIMH C TISTH JTUHUN
10 xB, noaxonsumx k ganHoi onopHo# noactaniuu. CoorsercTBeHHO ¢ 3TUM B ATKC-10-ITY
MOTYT OBITh pa3MeIleHbl 10 MmiaTH 0yI0koB ¢uiasTpoB npuema PII. OII mpencraBisieT coOoi
3arpakKaaronui GUIbTP, UCKIIOYAIOIINNA BO3ICHCTBHE HA KaUYeCTBO MpreMa pabodero curHaita
HanpspkeHus ¢ yactorod 50 ['m, Bcerma mpucyrctByromero Ha Bbixoae YII —TBC.
[Monkmouenue BbIxoma Toro winu apyroro @Il k Bxoay mpuemHHKa pabouux curHaioB [lp
OCYILIECTBIsICTCS MO KomaHae, noctynaromeit ¢ TPC-1 u Bo3meicTByromed Ha KIIIOYH,
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pacnionoxeHHbie B O0mokax DII. IlpueMHUK MMEeT y31bl YCHICHHUS, OTPAHUUYEHUS aMILIATYIbI
CUTHaja, JEeTEeKTOp TOHAJBHOTO CHUTHaJa W (OopMUpOBATENh NEPBUYHOrO curHana. Jlis
IIOJIyYEHUSI BBICOKOW ITOMEXO3alIUIIEHHOCTH B IPUEMHHUKE IPEAYCMOTPEH Y3KOIMOJIOCHBIN
BBICOKOM30UpATENbHBIA TOJIOCOBOM  (QunbTp, mocTtpoeHHbd Ha 1003 I'm mpu  momoce
nponyckanuss 10— 14 I'u, a Takke MOpPOTroBO€ YCTPOMCTBO, MCKIIOYAIOIIEE BO3ACHCTBUE HA
Ka4yeCcTBO MPHUEMHHKA JIMHEHHBIX TTOMEX B MHTEPBAJIaX MEXKy TOHAIbHBIMH MOCHIIKAMHU.

Ha xoHTposnmpyeMoM IyHKTE ycTaHaBiIMBaeTcs NojaykoMIuiekT anmapaTypsl ATKC-10-
KII, xotopsiii moxeTr ObITh BbiMosHEH B BapwanTe ATKC-10-KII-K, mpegHaznaueHHOM aJis
npucoenuHenus k BJI 10 kB gepe3 konnencarops! cesizu KC nmu6o B Bapunante ATKC-10-KII-T,
€CIM TPHHATO penieHue o mnojakiIoveHnrn K BJI yepe3 moTpeOUTENbCKUt  CHUIIOBOM
TpaHnchopmarop. OyHKIIMOHAIBHBIE CXEMBI YKa3aHHBIX YCTPONCTB MPHUBEIEHBI Ha pHC. a, 0.
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Puc. ®ynxunonansubie cxembl ATKC-10-KI1T

VYcTpolicTBa OTJIMYAIOTCSA APYr OT JApYyra TOJBKO HCIIOJIHEHHUEM BBIXOJHOIO MOIIHOTO
ycuwnutens Tpakta mnepemaun. B ammaparype ATKC-10-KII-KC Beixomnoit 6mox  Bb
nepeJaTyrKa BBIIIOJIHEH 110 CXEME YIPABISEMOr0 TUPUCTOPHOIO I€HEPATOPa C BBIXOJAHON MOIII-
HocThIO TTopsiaka 20 Bt Ha Harpyske 75 OM.

B ATKC-10-KII-T mpemycmorpeH mnepeaaruuk mnoBelieHHOW MomHoctu ['TU—KII,
BBIIIOJIHEHHBIN IO CXEME YIIPABISEMOI0 yIapHOTO T€HEpaToOpa TOHAIBHOW 4acTOThl. MONIHOCTH
pabouero curHaja Ha BBIXOJE ATOr0 reHepaTopa cocTaBisieT Ha Harpyske 2,8 Om 300 B-A. Ilo
COCTaBYy y3JIOB M IIOCTPOCHHIO CXEM IEPEAATUNKU aHAJOTWYHBI U HACTPOEHBI HA Ty K€ CAMYIO
pabouyto gactoty 1003 I'm.

VYerpoiictBo mnpucoenunenus YII-KII-K mpaktuuecku mnpeactraBmsier coOoi (UIBTP
npucoequHeHuss (puc.), conxepkamui BxogHOW TpaHchopmarop T wu  1Be Karymku
uHayktuBHOCTH L1 u L2, xoTopsiii yepe3 konaeHcaTopsl cBsi3u Cl u C2 moakiodeH K ABYM
¢azam BJI 10 B.
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Puc. Cxema ycrpoiictBa npucoenunenus YII-KII-K.

[Ipumenenne Takoro (GUIBTPaA MO3BOJSET 3HAYUTEIILHO CHU3UTH MOIIHOCTh TepeaaTdynKa
ATKC-10-KII-K. VYcrporictBa tenemexanuku TPC-1-I1Y u TPC-1-KII, pacnosioxeHHbie
COOTBETCTBEHHO B IIYHKTE YIPABJICHUS W KOHTPOJHMPYEMBIX IYHKTaX, OOECHEeYMBAIOT: a)
teneMexanndeckyro cBsa3b [1Y ¢ KII maHHOM 35IeKTpUYECKON CeTH; MaKCUMAJIbHOE KOJIUYECTBO
KII— 15; 6) nmepemauy c kaxnoro KII m mpuem Ha IIY Tpex cooOmenuit TC; mepemaua
OCYIIECTBIISIETCS 10 3ampocy co ctopoHsl I1Y; B) mepemauy ¢ 1Y xomang TY u mpuem 3THX
koMmann Ha KII: na xaxnaeiii KII moxer ObiTh mepenana onHa koManja TY; ) peTpaHCIsAILUIO
coobmenuit TC ¢ ITY Ha 00BEKT BBICIIEH CTYNIEHU YIPABJICHUS NMPU HATMIUU CAMOCTOSITEIIHBHON
TeJIEMEXaHU4eCKOM cBsizu 3Toro odwekta ¢ I1Y; m) perpancmsuuto ¢ I1Y na KII xomann TV,
MOJIyYEHHBIX CO CTOPOHBI 00BHEKTA BBICIIEH CTYIIEHH YIpPaBICHUSI.

Pabora TeneMexaHn4ecKol anmaparypsl B pacnpeaenuTenbHbix, cerax (PC) umeer cBon
crenuuieckne 0COOEHHOCTH. Y CTPOHCTBA KOHTPOJUPYEMBbIX MMyHKTOB B PC momKkHBI paboTaTh
B Oojiee IIMPOKOM Juama3oHe Temreparyp, yeM ycrpoictBa KII nHa moacranmumsax [1O kB nu
BbIIlIe. YCTPOWCTBAa JOJKHBI Majlo MOTPEONIATH AJIEKTPOIHEPTUHU U 00NafaTh IMOBBIIIEHHON
HAJIKHOCTBIO B pabore. OpraHu3aiys KaHAIOB CBSI3H JUIsl paOOThI YCTPOMCTB TEIEMEXaHUKU B
PC ne gomxna ObITh Oporoi. O0beM TeneMmexannueckoi nHpopmanuu ¢ kaxaoro KIT neBenuk.
XKecrtkux TpeboBanmii 1o ObicTpojeiicTBuio mnpu mnepenaue uHGopmanumu B PC  He
IpeIbsABISETCS, BpeMs nepefayd nHpopMaluu MakCUMaabHO JOIMYCTUMO A0 4—5 MUH.

3aBOOM «OJEKTPONYJIbT» OCBOEHO B IIPOU3BOJCTBE M CEPUMHO BBITYCKAETCS
YCTPOMCTBO TelleMeXaHuKu i nepenaun uHdopmanuu B PC 6—10 kB, na3zeiBaemoe TPC-1.
Kananer nepenaun tenenHopmanmuu B 3TOH CHCTEME OPTraHU3YIOTCSl C UCMOJIb30BAHUEM YacTOT
TOHAJIBHOTO JIMana30Ha, HaJOKEHHBIX Ha HAINpsSHKEHHE CUJIOBOM; ceTh. B cocTtaB ycTpoiicTBa
BXOJST TOJYKOMIUIEKT Jii YCTAHOBKM HA KOHTPOJUPYEMbIX MyHKTaX. OJIUH MOJYKOMILJIEKT
OTIOPHOHM TMOJCTAaHIIMKM MOXKeT oOciayxkuBaTh OT 1 g0 15 momykommuektoB KII. Kaxmsrid
nonykommiekT KII oOecrmeunBaer mepeaady TeNECHTHAIM3AlMM O COCTOSIHUM — Tpex
JIBYXMO3UITMOHHBIX 00beKkTOB TC. Takum o6pazom, oommit 00bem TC ni1st OonopHO#M MOACTAHITNHI
cocraBisieT 45 TC. Bo3zMoXHa ycTaHOBKa HECKOJIBKMX IOJIyKOMIUIEKTOB annaparypbl KII Ha
OJIHOM KOHTPOJINPYEMOM ITYHKTE.

Jns paboThl yCTpOMCTBa OpraHU3yeTcsl MONYAYIUIEKCHBIH KaHall, TEIEMEXaHUKHU C
WCIIOJIb30BAaHUEM OJHOM YaCTOTHI TOHAJIIBHOTO JTNAIIa30HaA.

VYerpoiictBo  TPC-1  sBnsieTcss KOJOMMITYJIBCHBIM — YCTPOMCTBOM  TEJIEMEXAHUKH C
BPEMEHHBIM  pa3JieJiecHueM HWH(POPMAlMOHHBIX CcOOOmeHnid u ux diaeMeHToB. COop
TelnenHQOpMAIIK  OCYIIECTBISIETCS [HMKIMYECKA CTapT-CTOIMHBIMU ONpOCaMU C Tay3aMu-
MHTEpBaJlaMU MEXJy HUMH. biarogaps HUKIMYHOCTH OMPOCOB OOECHEUMBAETCS JOCTATOYHAs
4acTOTa TMPOBEPKH COCTOSHMS KaHalla W TOTOBHOCTH Bced cucrembl TPC-1, a Ttaxxke
IpeoTBpallaeTcs noTeps TelenH(GopMaluy B CllydyasX BO3SHUKHOBEHHS 3aIIUTHBIX OTKa30B M3-
3a BO3JICHCTBUS TOMEX B KaHAlle CBS3M WIM W3-3a ammaparypHbix cOoeB. Hamuume mnays-
MHTEPBAJIOB 00JIeryaeT pexuM paboThl YCTPOUCTB MPUCOSAMHEHUS U YCUIIUTENEH MOIIHOCTH, a
Tak)k€ B HEKOTOPOM CTENEHW CHUXKAET WHTEHCHUBHOCTb PaJUONOMEX, BO3HHMKAIOIIUX MPHU
nepefadye IO CWIOBOM CETH JIOCTaTOYHO MOIIHBIX HMMIYJbCOB TOHAJIBHOM YaCTOTHI.
JIMUTEeNbHOCTh Tay3-UHTEPBAIOB ONPEEISIeTCS JOMYCTUMBIM ~ BpPEMEHEM  3ara3/bIBaHHs
MOJIyuyeHus: TeJaeruHpopMaIiu.

Hannuue may3-uHTepBaioB sBisieTcs oOs3aTenbHbIM. [IprMeHEHHEe BPEMEHHOTO
pazneneHus WH(POPMAIMOHHBIX COOOIIEHUH M WX DJIEMEHTOB OOYCIIOBJICHO, TPEKIE BCETO,
opraHu3aIMeil 0JTHOro KaHalla CBSI3U BCEX KOHTPOJIUPYEMbIX MyHKTOB.
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[ukn ompoca COCTOMT W3 MapKEpHOTrO MOANMKIA M IUKIA cooOmmeHuid. B TedeHue
MapKepHOTO MOAIMKIIA OT onopHO# moactanmmu K KIT mepenaercst crapToBelii curHai (Mapkep).
HemocpenactBeHHO 3a MapKepHBIM MOAIMKIOM HAYMHAETCS LMK COOOINEHWH, B TEUYCHHE
KOoToporo nepenatorcs napopmannonusie coodmenns ot KI1 onmoproii moacraniuu (OIT).

[y cooOIeHwnit COAEPKUT HECKOIBKO MOMIUKIOB. YHCIIO MOAIMKIOB PaBHO YUCITY
obcmyxxkuBaeMbix KII. B Tedenune omHoro mopmukia mnepeaaercss HHOOPMAIMOHHOE COOOIICHHE
or oxHoro nosnykommuiekta KII. B kaxaom noauukie comepXuTcss 8 TakToB, 3a | Takr
nepemaercs 1 6uT nHbOpMAaIIH.

Nudopmannonnoe coobmienue (8 takroB) comepxut aapec KII (4 takra), mHpopmaImio
0 COCTOSTHUHU TPEX JBYXMO3UIIMOHHBIX 00BEKTOB (3 TakTa), OUT 3aIMUTHI 1O YeTHOCTH (1 TakT).

Anpec KII xomupyercss udeTblpexpa3psaHbIM JBOUYHBIM KOJIOM, KOTOPBIM IO3BOJISET
o0Opa3oBaTh 2%=16 anpecoB; kogoBas komouHarms 0000 He ucroIb3yeTCs.

Nudopmanuss o  cocrossamm  ob0bektoB  TC  kommpyercs — OJHO3APSIHBIM
pacnpenenuTeabHbIM KOJOM, KaXKIbI 2JEMEHT KOAa COACPNKHUT HH(POPMAIUI0 O COCTOSHUHU
OJIHOTO JBYXMO3UIIMOHHOTO 00BbekTa TC. BUT 3amUTHI MO YeTHOCTH (HOPMHUPYETCS IS BCETO
MOJIUKJIA.

NHbopmanmoHHOM JIOTHYECKON «EeIUHUIIE» COOTBETCTBYET Mepeada B KaHAl CBSI3U Ha
COOTBETCTBYIOILIEM TaKT€ MMIYJIbCHOW MOCHUIKM CHUTHAJIa TOHAJIbHOW 4acTOThl. J[nuTenbHOCTh
UMITyJTBCHOM MOCBUIKU HE TPEBHIIAeT moiayTakra. CienoBaTellbHO, CUTHAIBI HH(OPMAIIMOHHBIX
(JIOoTHYEeCKUX) «EAMHUI» SIBISIOTCA AKTUBHBIMH. MEXIy IBYMS COCEAHHMH «EIUHUIIAMI
00s13aTeNbHO JOKHA OBITh May3a (OTCYTCTBHE CUTHANIA TOHAJIBHON 9acTOTH), HAIMYUE KOTOPOM
KOHTPOJIMPYETCS MPU NpruemMe UHPOpMaIIHH.

JlnnrensHOCTh 01HOTO TakTa paBHa 320 mc. TakThl 00pa3yroTcs 'TyTeM AeIeHUs 4YaCTOThI

ceru 50 'y Ha 16, TakuM 0Opa3oM, TakToBas yactora [, = % =3,1251y.

I[JII/ITGJIBHOCTB PIMHyJIBCHOfI HOCBUIKM CHUTHaJIa TOHAJbHOM YaCTOTHI paBHa IIOJOBHUHC
TakTa, T. €. 160 Mc, u, clIenoBaTenbHO, KaHAJ CBS3H JIOJDKEH 00eCIeuynBaTh CKOPOCTh Mepeaadn
6,25 bon.

Jmarensaocts tukna onpoca T, =7, +T, ., toe T,

oy T e \omy ~AJTATENBHOCTH MapKEPHOIO
noanukia; Ty — JUTMTETBHOCTD ITUKJIA COOOIIEHUH.

MapkepHbIil TOALMKI BCET/1a COACPKUT 8 TAKTOB, M IOTOMY €T0 JUIUTEIbHOCTD
T, =0,32-8=2,56
JUTUTENbHOCTh IMKJIA COOOIIEHMH MOXKET HW3MEHATHCS B 3aBUCHMOCTH OT 4YHCIA
obcnyxuBaembix KII n Mmoxer ObiTh onipezesnena no opmyne 7, =0,32-8-N =2,56N,

rae N — aucino oocmyxuBaembix KII.

WNHuTepBaibl ciegoBaHus MapKEPHBIX MOALIUKIOB HE MOTYT OBITh MEHBIIE JUTUTEILHOCTH
UKJIa OmNpoca. OTH HWHTEPBAIbl ONPEIACTAIOTCS YCTAaHOBKOM TaiiMepa, HMMEIONIIErocs B
nonykomiiekte OII. Yepe3 omnpenencHHble MHTEPBAIbl BPEMEHU TaliMep 3allyCKaeT pacipe-
nenutenb Oll, a Takke BO3ACHCTBYET Ha cxeMy (OpPMHPOBAaHUS CTAPTOBOTO CUTHAJNIA (MapKepa).

B Tteuenme mnepBbix BochbMM Imaros pacnpenenurens OIl mepenaercss MapkepHbIN
noauukia. IlpuHaB Mapkep, noanykomiuiekTsl KII mo oOkOHYaHMM MapKepHOrO IMOILHUKIIA
3aIyCKalOT CBOU PACIHpPEACIIUTENN, KOTOPhIE MEPEKIIOYAOTCSI CUHXPOHHO C PACIpPEIEIUTENIEM
OIl. TIlepexmouenue pacnpenenuteneii Bcex KII or HavanpHON MO3UIMH 1O KOHEYHOU
npoucxoauT 3a 120 TaktoB. s mepemaun wWHGOPMAIMOHHOTO coobmenus kaxaomy KII
OTBEJICHO § CTPOTO OMPEIEICHHBIX TAKTOB («MH(POPMALIMOHHOE OKHOY).

CunxponHocts nepexitoueHus pacnpenenureneid OIl u Bcex KII mocturaercs 3a cuer
UCTIONIb30BaHUsl CUHXpOHHOW cet S50 I'm mis QopMHpOBaHUS TaKTOBBIX HWMITYJIBCOB.
CundasupoBanne pacnpenenuteneid KII ocymecTBisieTcss IpUHATHIM CTapT-CTOIMHBIM METOIOM
ompoca: Kaxaelil pactpenenurenb KII mo okoHYaHUM CBOEro ABHKEHHUS OCTAETCS B KOHEYHOM
MO3UIMN U TMEPEeKIIIOYaeTCsl B HaYAJIbHYIO MO3ULHUI0 TOJBKO TOCje MpheMa Mapkepa (CurHal
«cTapT»), obmero s Beex KII.
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WNndopmanus, nocrynatomas ¢ KII ma OIl, nmoxsepraercs nposepke. B anmaparype OI1
IPEIyCMOTPEH CIEAYIOIUN KOHTPOJIb: KOHTPOJb JUINTEIBHOCTH HMIYJIbCOB METOAOM
JUCKPETHOIO MHTETPUPOBAHMS, KOHTPOJb 4YHUCIA Iay3 B IOAUUKIE, KOHTPOJIb YETHOCTH,
CpaBHEHHE KOJOB HOMEpa W3 JHMHHUU CBSI3M C OXHAAEMbIM KOJIOM, (OPMHUPYEMBIM
nosykommiekrom OII.

ABTOMATH3UPOBAHHBIE CUCTEMbI VIPABJEHHSA B djaeKTpodHepreruke. IHocTtpoenue
VCTPOHCTB JUCHETYEPCKOr0 M TEXHOJOTHYecKoro vopapjeHuss. MHOropyvHKIHOHAILHLIE
VCTPOWCTBA TeJIeMEeXaHNuKH.

CopepxaHue W TNPUHIUIBl PEUIEHMs OCHOBHBIX 3aJad OIEpPaTHMBHOIO KOHTPOJS U
ynpasiieHus 3iekTposHepretrukoi. CoBpemennbsie OUYK, npumeHsembie 1 AUCTETYEPCKOTO
ynpasieHus B 3Hepretuke. CTpykTypa u TexHuueckue cpeacrsa ACJIY Ha pasHBIX YpPOBHSIX
UEepapXyuy JUCIETYEPCKOTO YOpPABIECHHS. ABTOMAaTH3UPOBAHHBIE CHCTEMBI YIpPaBJICHUS
texHonoruueckumu nponeccamu (ACY TII) snepreruyeckux o0beKTOB. OYHKINHU, TPUHIIMIIEI
noctpoeHus u texuunueckue cpeacrsa ACY TII TennoBbIX W THIPABINYECKUX AJIEKTPOCTAHIINI
U DJEKTPUYECKUX TMOACTAHIMUA. BBIOOpD CTPYKTYpBl TeleMEeXaHHUECKUX KOMIUIEKCOB U
ycTpoiicTB. YcrporictBo coBpeMeHHbIX cucteM TU-TC, TY-TC, TY-TC-TU. Tenexomruiekc
MHOTOKaHaJIbHOT O KOJOMMIYJIbCHOTO  TelleMexaHuueckoro ycrpoiictea TY-TC-TH.
Arnmnaparypa TeJIeMEXaHUKHU C 3JIEMEHTaMU ONTOBOJIOKOHHON TeXHUKH. CHCTEMBI Te€JIeMEXaHUKH
¢ BcTpoeHHbIMU MIT.

MHOTI'O®YHKIIMIOHAJIBHBIE YCTPOMCTBA TEJIEMEXAHHUKU
Yerpoiicteo TC -TH tuna TM-800

YcrpoiictBo Tenemexanuku Ttuna TM-800 BbIMonHSET (YHKIMHM TeJleylpaBiIeHuUs,
TeJECUTHAIM3AIIMY U Tenen3Mepenus. MakcumanbHoe yucio 00bekToB: TY - 35, TC - 30 u TU -
75.

B xauectBe kanana cBsizu Mexnay Il u K.II moryr ncnosb3oBaThCcsi IBYXIPOBOIHBIE
¢u3nueckue TUHUM CBS3UM WM TeierpadHblii kKaHai. MakcuMaiibHas cKOpocTh nepenauu 200
bon.

Crpykrypable cxembl nonykoMmiuiektoB JII u KII 6e3 OmokoB; TU wuaeHTUYHBL.
®dopmupoBatens umiyinbcoB OU (puc.), comepkamuii TeHepaTop CTaOWIBHON YacTOTHI W
KOPPEKTHPYIOIee YCTPOHCTBO C JIMCKPETHBIM YIpaBiIeHHEM, obOecrieunBaeT (OpMHpPOBAHUE
TaKTOBBIX MMITYJIbCOB M KOpPpEKIHio (a3oBoro paccoriacoBanus noaykomruiektoB JIT u KII.
JInneninbii y3en JIY npeanasHaueH Ui yCUIICHUs UMITYJIbCOB, IPUHUMAEMBIX U3 KaHaja CBS3H
Y IIEpEeIaBacMbIX B KaHaJ CBSI3H.

Rerrod ay-
,wapuaqa a

Ay _F-s;fzu:w oy

LY ’E . ) ! e
TOUTY—=~ F5 ny ==
s

Puc. CtpykrypHas cxema ycrpoiictea TM-800

Pexxumnniii 610k PbB, comepskanuii pacrpenenuTenb, COCTOSIINN W3 CEMUPa3PSIHOTO
JBOMYHOTO CYETYMKA U JEMH(PPATOPOB BHIOOpA TPYIIBI U OOBEKTOB B TPYIIE, 3aa€T PEKUM
paboTHI BCEro YCTPOUCTBA M MPOU3BOIUT BpeMEHHOE pa3zenenue curuanoB TY - TC.

Bbnox C/1 - JIC ciy>xuT 1j1si KOQUpOBaHUA U IeKOAUpOBaHUs HH(popmarun. B ycrpoiictse
NPUMEHEH IHUKIMYECKUNA KOJ, TO3BOJSIONIMKM OOHapyX HBaTh BCE JABYKpAaTHbIE OLIMOKU U
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HEKOTOpbIE OMMOKHU C KpaTHOCThIO Ooubiie Tpex. Ecinu npuem npomen 6e3 ommbku, 6mok CJI -
JIC maer paspemieHne Ha mepenuch WHpopManuu u3 Onoka mpoMexyTouHoid mamsatu bII Ha
ucnonHuTensHeie oprausl MO. @opmupoBanue curdanioB TY u TC npousBoauTcsi 6€CKOHTAKT-
HeiMH Kmtouamu JATC - TY.

3a onuH UK paboTHl OCYIIECTBISIOTCS Iepefaya M MPUEM CEMU BOCBMHUPA3psAIHBIX
cepuii ummynbcoB (OaiitoB). IlepBoii cepueil mepemaeTcsi MOCHUIKA, OMPENENSIONias Hadaao
nukia. [lareto cnenyrommmu cepusimu nepenatorcs curHainsl TY u TC; cenpmoii cepueit
nepeaaeTcsl MpOBEPOYHAsl MOCIEA0BATENIBHOCTh UMITYJIbCOB.

Pacnpenenurens ummynbcoB noiykommuiekta JII  paGoraer HempephlBHO, a
nonykomiiekT KII 3amyckaercs mnepBoid koaoBod mnochUikoil. Ilepemaua komanasl TY
IPOMCXOIUT MPU 3aMBIKaHUM KIF04a yrpasieHus, npu 3toM B Osoke ATY momykomruiexkra 11
OTKpBIBAETCS KIIOY, 3aKpEIJICHHBIH 3a JaHHBIM 00BbekToM. Ilocie 3Toro curHanm mocTymnaer
cHavana B 6nok JIC, rae xomupyercs, a 3aTteM uepe3 JIY mepemaercst B KaHal CBA3H. 3a IHMKII
paboTel ycTpoicTBa OyneT BbAaHa cepusi UMITYJIbcoB TY, BO Bpems kotopoit Omok JIC
chopMHpyeT TPOBEPOUHYIO TOCIEA0BATENBHOCTh, IEpPElaBacMyl0 B KaHal CBS3M CEIbMOU
CepHei.

Ha xontposmnpyemom nynkre KII curnHaner TY ycunuaroTcs JIMHEWHBIM y3i10M JIY u
IIPU TIOMOIIM PacIpe/leIUTENs 3aUChIBAIOTCS HAa TpUrTepsl maMatu 01o0ka BII. 3arem tpurrepst
BIl onpammBaroTcs MUMITyJIbCaMU paclpeneuTens pexuMHoro o6ioka Pb. PesymbTar ompoca
nepenaercs Ha Bxod CJl, Kyna mocTymaeT Takxe MpoBepoyHas cepus. B ciiyyae mpaBUIBHOTO
npueMa MPOUCXOIUT NepeHoc HHpopMaluu Hu3 s4yeek mnamsatu Onoka BII Ha BbIXOIHBIE
YCWINTENIX HUCHONHUTENbHBIX opraHoB MO. IlonrBepxaeHue O BBINOJHEHHH KOMAHIBI H
curHansl TC nepenatores ¢ KII na J{I1 ananornuno nepenaue komanael TY ¢ JAI1 va KII.

B ycTpoiicTBe mpuMeHeHa koaoumnysibcHas cuctema tenensmepenus. Ha KII natuukum
TEJIEU3MEPEHUH  TOJKIIOYAIOTCS K  BPEMSA-HMITYJIbCHOMY IpeoOpazoBarento. (OcHOBHas
MOTPEIIHOCTh YCTPOMCTBa Tenenu3MepeHust He npesbimaet 1%. Drta annapartypa npu padote oT
IPOTPaMMHOT0 YCTPOHCTBA 00eCIeunBaeT yIpaBieHne Tpynnoi 00bEKTOB TI0 3apaHee 3a1aHHON
nporpamme. YcrpoiictBo tuma TM-800 BbemomHeHO Ha 0aze CTaHIAPTHBIX CYOOJIOKOB ¢
MCII0JIb30BAaHUEM MUKPOCXEM M I1€YaTHOI'O MOHTaXa.

Teaexkommieke MKT

MHorokaHanbHOE€  KOJOMMITYJIbCHOE  TeleMeXaHudeckoe  ycTpoiictBo  MKT-2
npeaHa3zHadeHo i nepegaun u npuema napopmanuu TU -TC u TY. YcerpoiicTBO paccuuTaHo
na paboTy MO CTaHJapTHOMY AYIUIEKCHOMY KaHaly CBS3M Ui TeleMmexaHuku. llpu mepenaue
TU-TC npenycMOTpEHO aBTOMATHMYECKOE Pe3epBUpOBaHME Kamnaia cBs3u. Jna mepenaun BTU
TpeOyeTcst  OTHENbHBI  CHUMIUIEKCHBIA  KaHanm  cBs3u. [lpukazer  TY  mepenaroTcs
KOMOMHHPOBAaHHO-PACTIPEACTUTEILHBIM KOMIUIEKTHBIM KOJIOM. 3alliTa OT HENpaBUJIHHOTO
neiictBusi  o0ecrieynBaeTcss KOHTPOJEM  CHHXPOHHOCTH  JIBWXKCHHS — paclpenenuTenei,
KOMIUIEKTHOCTH KOJa, YHCJia MPU3HAKOB, KOAUPYIOUIUX €IUHHI] U 3allUTOM OT cpabaTbiBaHUs
Cpa3y ABYX UCIOJIHUTEIBHBIX PeJie YIPABJICHUS.

Nudopmanus TU-TC nepenaercss HeMpepbIBHO, ITUKINYECKH, B ycTpolicTBe mpuMeHEH
JBOWYHBIN KO/ 0e3 pa3fenuTeNabHBIX MHTEpBajoB. L{Mki mepexayn B 3aBUCUMOCTH OT MOJEIH
ycTpoiictBa co crout u3 11, 21 wim 31 noguuknos. OguH U3 MOAUMKIOB, B KOTOPOM MEepeaeTcs
MapKEpHbII CHUTHAJ, NpeJHa3HA4YEeH Il CUHXPOHM3ALMM paCHpElesIUTeNed MNOJTyKOMIUIEKTOB
AIT u KII. B xaxxqoM nHGOpMAIIMOHHOM TMOAIUKIIE MepeaacTCsl BOCBMUPA3PSIHBINA TBOWYHBINA
KOJI, KOTOPBIl cooTBeTcTBYeT 100 omHoMy TU, 1100 BOCHMM JBYXIO3MIIMOHHBIM CHUTHAJIaM
TC.

[Ipukassl npu TeneynpaBIeHUH U BBI30BE HU(PO-OyKBEeHHON MH(DOPMAIIUHN MepeaaroTCs
KOJIOM I1a OJIHO COYETaHUE€ M3 JAECATH IMOTPU C HCHOJIb30BAHUEM BPEMEHHOTO HMMITYJIbCHOIO
IpU3HAKA.

Kon, wucnonws3oBanubii B ycTpoiictBe MKT-2, uMeer BBICOKHME BO3MOMXKHOCTH
oOHapyXeHHs OIMIHOOK MPH OTHOCUTEIBHO HEOOIBIION H30BITOYHOCTH.
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Hns BBoma uH(pOpManmu B OBM wmimm B ycTpoiictBo 00paboTku HHpOpMaruu u
perpancisimun T u TC mpegycMoTpeH c¢beM HH(pOpPMAIUM KaKJIOTO TOMAIMKIA B KOJIOBOM
dopme.

MakcumanbHas emkocTh yeTporicta: TU - mo 30 o6bexToB, TC - no 240 o6bexToB, TV -
10 90 obwvexToB M 10 10 BBI3BIBHBIX MapamerpoB Tenensmepenus (BTU). Kpome toro, mpu
HAJIMYUU YCTPOICTB BBOJIa OHO MOXET OBITh HMCIIOJIB30BAHO JIA Mepefaud U npuema nudpo-
OykBeHHOW wuH(popManuu. 3aBogoM  «OJEKTPONYIbT»  BBINYCKalOTCs 12 Mopenei,
OTJIMYAIOIIUXCS IPYT OT APYra eMKOCThIO U PYHKIMSIMH.

Tenekomiiekc MKT-3  yuuTeiBaeT Bo3pocmive TpeOOBaHMsSI IO JOCTOBEPHOCTH U
HAJSKHOCTH TIepeadyu MHPOPMAIINH, OH SIBIISETCS JAJIbHEUIIUM pa3BUTHEM ycTpoiicTB MKT-1,
MKT-2 u BPT®-3 u obecrieunBaeT mnepenady TeJICH3MEPEHUI, TEIIECUTHATU3ANNN, KOMaH]I
TEJICYNPaBICHUs ¥ COOOIEHUI pEeTPaHCIISIIIH, a Takke BBoa nHpopmanuu TU - TC B DBM.

Bo3moxnas o0acThb NPUMEHEHUS--IUCIIETYCPCKUE  NYHKTHl  MPEINPUATUN
3JIEKTPOCETEH, YHEPrOCUCTEM U 00bETUHEHHBIX YJHEPTOCUCTEM.

TenekoMIUIEKC COCTOUT U3 OJIHOTO YCTPOMCTBA KOHTPOJIMPYEMOTO IYHKTA U OT OJHOTO 0 TPEX
YCTpPOMCTB NyHKTa ynpasieHus. ClenoBaTeabHO, BO3MOXHA OJHOBPEMEHHas Iepefada
uH(pOpMAIIUU B TPU HATIPABIICHUSI.

Amnmaparypa TeJeKOMIUIeKca oOecrneunBaeT cieayronye HHPOPMAIMOHHbIE EMKOCTH IO
¢ynkuusam: TU - no 60 Bocbmupaspsaubix mapamerpoB; TC - no 512 ABYXMO3MIMOMHBIX
coobmenuii; TY - no 64 ABYXMO3ZWIIMOHHBIX KoMaHI; mudpoBoe TU - mgo derbipex 16-
paspagHbIXx cooOmenuil. Perpanciaupyemas unpopmanus PT- go 30 TU u 256 TC ¢ xaxmgoro
ycTpoiictea I1Y.

TenekoMIIIEKC OTHOCUTCSI K KJIacCy MHOTOKaHaJIbHBIX YCTPOMCTB C BPEMEHHBIM
paznenenueM kaHanoB. [[ns THU mpexycMmoTpena nukimueckas nepenada nadopmaruu, st TC -
cropaauueckas nepeaayva.

Kaxmoe ampecHoe, nHpOpMaImOHHOE MM MAapKEPHOE CIOBO COCTOUT M3 14 CHMBOJIOB
(KaKIpIi CUMBOJI MOXeT NpuHUMaTh 3HadeHue 0 wim 1). B agpecHoM u MHPOPMALMOHHBIX
cioBax ATH 14 CHUMBOJIOB pa3iensoTcs Ha 8 WHPOPMAIMOHHBIX W 6 KOHTPOJIBHBIX
(m30bITouHBIX). [locmemHume  cimyxkar Ui 3amUThl  UHGOPMAIMU  OT  HMCKa)KCHUHU.
OOHapyKUBAIOTCSI UCKaXEHUs (OIIMOKN) HEYETHOW KPATHOCTHU, IBYKpATHBIE OIMIMOKH, a TaKKe
cBbie 90% BceX BO3MOXKHBIX OIIMOOK YETHOM KPaTHOCTH, HAUMHAs C YEThIPEXKpPATHBIX. Takon
KO/l Ha3bIBAE€TCSA KOPPEKTUPYIOIINM KOJAOM C KOJIOBBIM PAacCTOSSHUEM 0=4.

TenexoMIeKC MOXeT paboTaTh MO Pa3IMYHBIM BUAAaM KaHaJIoB cBs3u. ObOecnieunBaercs
pabota co ckopoctsimu oT S0 g0 1200 box. JIns moBbIIeHUsT HAACKHOCTH TIEpeIavn U IpremMa
unpopmauun THU - TC Bo3MOXHA OpraHu3alusi Pe3epBHOrO KaHala CBsA3U. BXonHble U
BBIXOJHbIE JIMHEWHbIE Ienu 00ecrneunBaroT rajlbBaHUYECKYI0 Pa3BsA3Ky OT KaHaooOpa3yroen
anmapaTyphl.

[TponomkUTenbHOCTh IUKJIA Mepefayd MHQOpPMAlMKU 3aBHUCHUT OT CKOPOCTH Iepeaayu
UMITYJIBCOB I10 KaHATy CBSI3U U OT MH()OPMAIIMOHHON €MKOCTH YCTpOoHcTBa Jutst mapameTpos TH.

Hns ckopoctu 50 box muHuManbHOE BpeMs nepenadd ogHou rpymnmbsl TC cocraBisier
0,56, makcumainpHOE -3,92 c.

Bpewms o6noBienus nmapamerpa TU mipu 50 box ns tenexommuiexca na S TU cocraBnsier
3,36 ¢, ma 60 THU -21 c.

Jlisg Toro 4toObl YMEHBIIUTH MOCIETHIO BEIWYUHY 10 3,5 C, cleayeT yBeIWYUBaTh
ckopocTh B KaHane 10 300 box.

BxoaHble 1enu TeIeKOMIUIEKCa pacCUYMTaHbl HA MOAKIIOYEHUE CIEIYIOUUX HCTOYHUKOB
uHpopmanuu: TH - maTymkoB ¢ BBIXOAHBIM cuUTHajIoM oT 0 1o 5 MA winu ot -5 g0 +5 MA
COOTBETCTBEHHO Ha compoTuBiieHuH 1 unu 0,5 kOM; TC - 3aMBbIKaIOIMMX WA Pa3MBIKAKOIIUX
KOHTAKTOB JaTYUKOB COCTOSIHUSI KOHTPOJUPYEMBIX OOBEKTOB; BBIXOAHOM curHai ot 10 mo 20
MA OECKOHTaKTHBIX JAaTYUKOB Ha BXOJHOM COMPOTHBJIeHUU cooTBeTcTBeHHO 200 1 100 Om.

[Ipenycmotrpeno rainsBaHuueckoe paszzienenue ueneit natunkon: TC - B ycrpoiictee KII;
TV - 3ambIKarOMKUX KOHTAKTOB OOBEKTHBIX KIIIOYEH, pacloyoKEHHBIX Ha MYJNbTe WIH HuTe (10
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OJIHOMY KOHTAaKTY Ia OOBEKT), ¥ 3aMBIKAIONINX KOHTAKTOB OOMIMX KHOIOK XapakTepa Onepamun
«BKJIIOYUTHY WIH «OTKJIIOUUTHY; IBM - TpaH3UCTOPHBIX KIIFOYEH, pacnoiokeHHbIX B OBM, mis
pabotel Ha Harpy3ky 800 Om mpu Hampsbkenuu 8 B B ycrpoiictBe I1VY; mpemycmorpena
nepemgada aByx komanj or OBM k ycrporictBy I1VY: aktuBu3anuu uHTepdeiica W 3ampoca
nepenaun TC.

Cnopagnueckuii meton mnepenadn nHpopmanuu TC mmeeT nBa HeAocTaTKa, KOTOPHIS
ycrpanensl B MKT-3. B memsax mnepuoAWYecKOH MPOBEPKH MCIPABHOCTH OOIUX H
nHauBUAyaIbHBIX y3510B TC uepe3 kaxable 8 mockuiok THU nepenaercs 1 nmocesuika TC. Takum
oOpa3oMm mocteneHHo nepenatorcss Bce MocbUlkn TC. COBOKYNMHOCTh YKa3aHHBIX IOCBIJIOK
oOpa3zyet kBa3uiuki nepenaun nHbopmanuu TC. Ero npogomkuTeIbHOCTh 3aBUCUT OT 00beMa
uHpopmanuu TC U cKOpOCTH THepeadd UMITYJIbCOB 110 KaHaiaM CBs3U. UTOOBI MCKITIOUUTH T10-
tepto mHpopmanuun TC Tpu HCKaXEHUSX B KaHaje CBs3M, NpUMeHeHa mepemada TC ¢
pematoreit 00paTHOI CBs3bIO - pH npueme nockutku TC ycrporictBo [1Y mepemaer anpecHyro
KBUTAHIUIO, KOTOpas npuHumaetrca ycrporctBom KII. [1pu orcyrcTBum kButaniuu anmnapat K11
BHOBb IOBTOpPSET Iepenayy MHGOpMAIMH, U 10 HUCTEUECHHH OIPEIEICHHOTO0 BPEMEHH, €CIU
MOBpPEXAEH OOpaTHBI KaHaJl, KOMIUIEKC IOCTENEHHO MEepPEeXOJUT B PEKUM IUKINYECKON
nepenaun TC.

JloctoBepHOCTh TNpuemMa HH(pOpMaLMM TpHU  TENEYNpaBiIeHUH  O0OecTeuynuBaeTCs
CJICAYIOIMIMMHU (PaKTOPaMH:

- IPUMEHEHNEM KOMILJIEKTHOTO KOJ1a ¥ TOIIaroBOro crocoda CUHHXpPOHU3ALUY;

- IBYKpaTHBIM MOBTOPEHUEM KOJIOBOTO CIIOBA IPH Iepeade u puKcaruei mpaBuiIbHOCTH 000UX
CJIOB;

- npoBepkoii Ha I1Y u KII kosmuecTBa yAJIMHEHHBIX UMITYJIBCOB U I1aYy3;

- KOHTPOJIEM IPOJOJIKATENBHOCTH KOPOTKUX U YIJIMHEHHBIX UMITYJIbCOB U TAY3;

- 3ampeToM BOCIpou3BeleHUs] KoMaHIbl TY mHpH 3aMbIKaHMM KOHTAaKTOB peJie YIPABJICHHS B
ONEPATUBHOM LIETH YIIPaBICHUS.

JloCTOBEPHOCTD MpHU TENECUTHAIU3ALNN U TEJIEU3MEPEHUHN JTOCTUIaeTCsl MPUMEHEHUEM
CIELNAJIBHOTO KOPPEKTUPYIOLIEro KOJa; KOHTPOJEM KayecTBa OCHOBHOTO U PE3EPBHOIO
KaHAJIOB C aBTOMAaTHYECKUM TMEpEKITIOUEHHEM; 3allPeTOM BOCIPOU3BEIEHHUS MH(OpMAIMK TPU
BBICOKOM YpOBHE MOMeX B KaHaie cBsi3u (mpu mpueme MmeHee 50% undopmanun); 3anpeToMm
BOCIIPOM3BEACHUST HMH(OpMAIMKM TPH PACCHUHXPOHMU3ALMU M TOBPEKIACHUU OOIIMX Y3JIOB;
KOHTPOJIEM MUHUMAJIBHOTO 3HaYeHUS (25%) JUIUTENHHOCTH 3JIEMEHTAPHOTO UMITYJIbCA.

[TomMex0oycTOMYMBOCTh O0ECTIEUNBACTCS TAKXKE 3alUTHBIMUA CBONCTBAMH JIMHEHHBIX U
OOLINX JOTHYECKHUX Y3JIOB.

B Tenexommnnexce MKT-3 umeroTcst y3ibl aBTOJUAarHOCTHKY U cepBHca. Tak, Hampumep,
B ycrpoiictBax KII u ITY mmeeTcs cucrema IUKIMYECKOTO OMPOCa UCIPABHOCTH CYOOJIOKOB ¢
aBTOMATHUYECKOM perucTpanueil HeucrpaBHOTO cy00IIoKa.

CepsucHslii 670k [1Y M0o3BoJIIET OCYIIECTBISITE HA0OP KOJIAa MO KKIOMY BPEMEHHOMY
KaHaJly ¥ pa3JelbHBIA BBOJ €ro 0e3 yyacThs BBIXOTHBIX y37I0B U cBs3eil [1Y ¢ aucneruepckum
IIUTOM, TPOBEPKY BBIXOJHBIX y35I0B M cBsizeil [1Y m Beimecrosimero KII, mpoBepky paGoTs
OBM.

Tor ke 0ok ma cropone KII mo3BoisieT OCymecTBUTh TOPA3PSIHYIO WHIWKAITHIO
WH(OPMAIIMOHHOTO KOJa MO KaXJAOMYy KaHally, MPUHYIUTENBbHBIH HAOOp KoJa MO KaKIOMY
KaHaJy W BBOJ €ro M TPakT Nepenauyd, WHIUKAIMI0 Ha MU(POBOM HHAMKATOPE NECATUYHOTO
3HaYeHus uHpopMannoHHoro koga T, Homepa HeucnpaBHOro cyo0I0Ka.

[Ipu BKIFOYEHUH HANIPSKEHUS MUTAHUSI OCHOBHBIE Y3JIbl YCTPOMCTBA YyCTAHABIMBAIOTCS B
UCXOJIHOE COCTOSIHME OT y3Ja YCTaHOBKHM. Pa0OoTarouiuii HermpepbhlBHO IeHepaTop HMITYJIBCOB,
BBITIOJITHEHHBIA C MPUMEHEHHEM KBapIeBOTrO pe3oHaTopa Ha 144 xl'm, dopMupyeT UMITYIbCHI
gacroroil (72, 36, 18 kl'm), HeoOXxomumble 1Ist pabOTHI Y370B ycTpoicTBa. MMmmynbchl
reHepaTopa B COOTBETCTBUU C BbIOpaHHOW MepekiroyaTesieM CKOpPOCThbIO paboThl KOMILIEKCa
yIpaBisioT padboToi pacmnpenenurens crpodos (PC). Pacnpenenurens cTpoOOB AEIUT MEPHOA
TaKTOBOTO curHaja Ha 8 cTpoOoB. Ha kaxmom mnonoxuTenbHOM (poHTE mepBoro crpoda

123



nepeksoyaeTcs pacnpenenurens TaktoB (PT), nensmuii Bpemst ogqHoro kanana na 14 TaktoB u
dbopmupytonuii TaktoBble curHanbl IT-14T. B coctaB PT BxoasaT Takke cXembl COBHAICHUS,
oOpasyromye curHansl coBnaaeHus M yerseproro crpoba u 14-ro Takra u ceabMOro crpoda u
14-ro Takra.

Ha xaxmom mnonoxutensHOM (poHTe cHurHama ST (IATBI CTPOoO) MEepeKIIoYaeTcs
pacnpenenuTenb TaKTOB KOHTPOJIBHBIX CHMBOJIOB, YIPAaBISIOUIMN paboToil y31a oOpa3oBaHUs
KOHTPOJIBHBIX CHUMBOJIOB. JlJisl MOBBIMIEHUs HanexkHOCTH mepemaaun uHpopmanuu TU B KoM-
TIJIEKCE UCTIOB30BaHbI JBa aHaIoro-nmudpoBsix mpeodpazosarens ALIT1 u AIIII2, paboTraromux
no ouepenu. [IpeoOpazoBaHre U3MepsieMOl aHATOTOBOM BEMYUHBI (HampspkeHus parunka TH)
B KOJI MPOUCXOIUT B padoTaroriem npeodpaszoparene ALl mo komanae oT crieUaIbHOTO y3J1a.
[IpeoOpazoBanue MPOU3BOAUTCS HO METOAY MOPA3PSAHOTO YPaBHOBEIIMBAHHUS.

N3mepsiemas BenuumHa (HampsbkeHue matuyuka TH) cpaBHHMBaeTcss B HYJb-OpPraHe Co
CTYMEHYATO W3MCHSIOMUMCS JTATOHHBIM HANpsHKEHUEM, 00pa3yeMbIM MH(PO-aHATIOTOBBIM
npeoOpazoBarenem [[AII.

[locnenoBarenbHOE TOIKIIOUEHHE Ppa3psAoB IpeoOpa3oBarens MPOU3BOJUTCSA IO
KOMaHJ1aM pactnpenenutens paspsagoB TU. Hynas-opran, pukcupys 3HaK pa3sHOCTH U3MEPSEMOTO
U STAJIOHHOTO HAIpsDKEHUH, ynpasiser Tpurrepamu npeodpasosarens LIAIL [locne okonyanus
npeoOpa3oBanusi B Tpurrepax npeoOpaszoBarenss [IAIl 3ammcan JOBOWMYHBIA KOO -
uHpopMannoHHbIi kox THU.

B ycrpoiictBe Tenemexanuku MKT-3 npencraBisieTcss OpUrHHAIBHBIM JIMHEHHBIA y3€7
npuemMa, KOTOpBIH pa3zpabaThIBaJICs CIIENUANBHO JUIM 3TOTO ycTpolicTBa. Ha puc. mpencrasiena
CTPYKTYpHasl CXeMa 3TOro y3Ja.
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Puc. ®ynkuroHanbHas cxema JIMHEHHOro y3ia npuema ycrpoiictea MKT-3

W3 xaHana CBs3M CUTHAJI IMOCTYMAET Ma BXoa GpribTpa HIKHUX 9acToT 1. OAHOBpEMEHHO
CHUTHAQJI TIOCTYIAaeT Ha BXOJ y3Jla KOHTpois ypoBHA 9. B kauectBe (QuiabTpa HCHOIB30BAH
aKTUBHBIN QUIBTP C OMEpalMOHHBIM ycunuTeneM. Kpome QyHKIM ¢uibTpa y3en BBHITOIHSIET
poib ycunutens ¢ KodduuueHToM ycuieHus, paBHbIM 2. C BBIXOJa aKTHUBHOTO (UIBTpa
CUTHAJI NIOCTYMAeT B TPU y371a: B y3el (OPMUPOBAHUS YCTaBOK 4, B aMILTUTYHbIE KOMITapaTOPhI
2u3.

Ha npgpyrue BXoIbl aMIUIMTYJHBIX KOMIApaTOpPOB MOCTYHAKOT HAIpsIKEHUS C
COOTBETCTBYIOIIMX BBIXOJOB (hOPMHpOBATENSI YCTAaBOK 4, KOTOPBHIM BbIpadaThIBaeT JiBa
HanpsHKEHUs pa3HOW MOJISIPHOCTU. 3HAUCHUS 3TUX HANPSHKEHUN Ta 4YETBEPTh MEHbIIE JBOMHOTO
aMIUIUTYIHOTO 3HAu€HUsl CHUTHaja. BBIX0Ibl KOMMIApaTOpOB MOJKIIOYEHBI K pa3/ieidbHbIM
BXOJlaM Tpurrepa-gpopmMupoBaTess 5, B KOJJIEKTOPHBIE L€ KOTOPOTO BKJIIOYEH OMNTPOH O.
IlocnenHuii OCyIIECTBIISIET TaJbBAHUYECKYIO pa3BA3Ky JIMHEWHOIO IIPUEMHOTO Y3Jla OT
OCTaJIbHOW CXEMBbI YCTPOMCTBA.

Bbixon onTpoHa MOAKIIOUEH K BXOAY MUKPOCXEMBI, BBITOJIHSAIOIIEH POJb BBIXOJHOIO
dbopmupoBaTens CUTHAJIOB 8.

VY3en, OCYLIECTBISIIOIIMM KOHTPOJb YPOBHS cHUrHaIoB 9, BosaeiictByer Ha pene 10,
oOecrnieunBaroliee ralbBAHMYECKOE Pa3/IeIICHUE CXEM.
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Tpansuctopublii  mpeoOpazoBarens 7  o0ecriedMBaeT MHUTAHUE  AMIUIUTYJIHBIX
KOMITapaToOpOB.

Amnmnapar [1Y MKT-3.

BzaumopeiictBue Mexay (QpyHKIMOHANIBHBIMU Yy3JIaMH OCYIIECTBIISIETCS MO CHUTHAJIaM
COTIPSKEHHS, KOTOPBIE MOAPA3NEISIIOTCS Ha aapecHble, WHPOPMAIMOHHBIE, BPEMEHHBIEC, KO-
MaH/IHbIE U JINHEWHBIE.

Tak >xe xak u B cxeme ammapara KII, mns pabotsl yctpoiictBa IIY mnpemycMmorpen
reseparop uMiyiabcoB 144 xI'n. C momompio JeauTeNss YaCTOThI BBIACISIOTCS 4acTOThl 72, 36,
18 kI'1, a Takke BbICOKAs 4acTOTa reHepaTopa TakToBbIX uMIyiabcoB (I'TH), HeoOxonumas s
MOJIYYeHHUsS] TAaKTOBOWM 4YacToThl ycTpoiictBa. Ilpm BrmroueHuwm ammapata IIY dopmupyercs
CUTHAJI YCTAaHOBKH CXEMBI B HCXOJITHOE COCTOSIHHUE.

Ha Bxone anmapara I1Y ycTaHOBIEHBI JIMHEHWHBIE Y3JIbl, BBICIAIONIME TOCTYHAIOIINE U3
JUHUU CBSI3M CUTHAJIBI, a TakKe OrpaHMYMBAIOIIME JCHCTBHE TMOMEX. OTOT K€ Yy3el
COTJIaCOBBIBAET YPOBHU CUTHAJIOB B KAHAJIE CBS3M C BXOJHBIMU CUTHAJIAMU.

[IpenycmarpuBaeTcst 3amura anmaparypbl OT TNEPEHANPSHKEHUM W raJlbBaHUYECKas
pa3Bsi3Ka C y3J1aMH JIOTUKH.

HNmeetcst BO3MOKHOCTh aBTOMATHUECKOTO MEPEKIIFOUEHUS TPUEMHOTO ariapaTa Ha OJIUH
U3 IBYX KaHajioB cBA3U. K HEMy MOIKITIOYAOTCS Y3JIbl 00IIEH JIOTUKH.

B coctaB oOmieli JOTMKH KaXKIOTO HAMpPaBICHUS BXOMAT CIEAYIOIINUE Y3IIbL:
JTUCKPUMHHATOP CUTHAJIOB To mnutensHoctd (1), dopmupomarens dpontoB (PD), yzen
cUHXpoHM3aIMK U pacnpenenurens crpodoB (YCPC), pacmpenenurens TaktoB (PT), y3ms
npuema koaoBoro cioa (YIIK), peructp mapkeproro cioBa (PMC), nemmdparop MapkepHOTO
cioBa (AMC) u k104l KOMMYTaIIUH.

B nuckpuMuHATOpe JIMTENBHOCTH UMIYJIBCHBIE MOCBUIKH JJINTEIbHOCTBIO MeHee 30%
HOPMaJIbHBIX OpaKyrOTCs, a 3aT€M HUMIYIbCHAs CepUsl MOCTYyMaeT Ha BXoX (hopmupoBaTens
(GPOHTOB, T/I€ KKl IMOJOKUTEIBHBIH W OTPUIIATEIIbHBIA (POHT UMITYJIbCHOW CEPHUH Tpe-
oOpa3yercs B KOPOTKHE UMIYIbCHI, ocTymaromue Ha Bxog YCPC. V3en YCPC npenna3HaueH
uist  (OPMUPOBAaHUSA  IOCIIEOBATEIbHOCTH  TAaKTOBBIX  HMITYJIbCOB, CHHXPOHHBIX C
MPUHUMAEMBIMU U3 JIMHUU CBS3M UMITYJILCHBIMH MOChUIKaMU. CUHXPOHU3ALMS BBITOIHIETCS 1A
KaXI0M (PpoHTE M3MEHEHHEeM KO3(PQUIMEeHTa JeleHUs MPOMEKYTOYHOIO IEIUTENs 4acTOTHl,
BXOJISIIIIETO B COCTAB y3Jia CHHXPOHU3AIUH.

OIHOBPEMEHHO JIETUTENh YaCTOTHI OCYIIECTBISET opMHpOBaHUE pabodnx cTpoboB 1T-
8T, KOTOpBIE JENST MEPUO]] TAKTOBOTO CUTHANA Ma § "acTeil. YacToTa mosiBIeHUs CUTHAIOB IT-8T
paBHA CKOPOCTH TNepeaayu HHPOpMAIH B KaHaJle CBS3H.

KaxnpiM curHaizoMm 1t ympaBisieTcst pacnpefesuTelb TaKTOB, BBIIIOJHEHHBIM Ha 14
no3uluii 1 popMUPYIOIIHI TakTOBBIE curHabl 1T-14T.

B momeHnT dopmupoBaHus curHana | T MPOMCXOMUT 3aMUCh MOCTYMAIOMICH W3 JIMHUU
cBs3u MHGOpPMAIMKM B BUJE mocieaoBarenbHoro koga B PMC. CtpoOupoBanre MPOUCXOANT B
cepenuHe HsneMeHTapHOi mockuUikH. Kak Tompko B PMC Oynmer oOHapykeHa KojoBas
KOMOHMHAIMsI, COOTBETCTBYIOLIasi MapKepHOMY clIOBY, Tak Ha Bbixoge JMC cdopmupyercs
curnan MC. [Ipu ¢ukcanuu mosBIeHUS IBYX U3 TPeX MapKEPHBIX CIOB 32 MHTEPBAJl BPEMEHH,
PaBHBIN TPEM CJIOBaM, IPOUCXOaUT copoc PT B ucxomnoe cocrosHue.

[IpaBunabHOCTH TpHEMa AAPECHBIX W MH(POPMALMOHHBIX clOB ocymiecTBiserca YIIK.
Beon nndopmanuu B YIIK ocymiectBasiercs ¢ mepBoro sanementa PMC.

Cursanbel 1 KOMaHbl, COOPMUPOBAHHEIEC y3JIaMH OOIICH JIOTHKU KaXKIOTO HAIIPaBIICHUS,
MOCTYNAlT Ha BXOJ KiI4YeHd KomMmyTauuu. llociie OLlEHKM COCTOSIHHMS HampaBlICHHUM y3en
NEPEKITIOUEHUs HANpaBJICHU BBIJACT KOMAHJy Ha OTKPBITHE KIIOUEH JIydIlIero Mo KadecTBY
HanpasieHus. MHdopmanus, mocrynaromas 13 JUHUM CBA3M IMOAKIIOUEHHOTO HAaIpaBJICHUS,
3aMMCBIBAETCS B PETUCTP MOCIEI0BAaTENIbHOTO BBo1a HHGopmanuu (PBI).

3HaveHnss HHPOPMAIIMOHHBIX CHMBOJIOB ajapecHoro cioBa u3 PBU mepenuceiBaroTcs B
BOCbMUpa3psAaHbIN peructp aapeca (PI'A).
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B pesynbraTe mpuema aapecHOro W MH()OPMAIIMOHHOTO CIOB Y3JIOM (OPMHPOBATEINS
paspelieHus cuuThIBaHus (hopMupyercs koManaa paspeuierus cunteiBanus (PC) mo npunstomy
kaHany. JnurensHocTh curHana PC paBHa untepBany Bpemenu 1T-11T (1. e. or mepBoro no
onuHHaAnaroro TaktoB). KomumyectBo curnamoB PC B mukie ompenensercss KOJIWYECTBOM
MPUHSITHIX WHHOPMAIIMOHHBIX CIIOB.

3anper Ha Bbaauy curHanoB PC MoxkeT OBITh HajOXeH NpU IPUBEIEHUU CXEMBI B
UCXOJHOE COCTOSIHME KOMaHIol oTMeHbl paspemieHuss cuuthiBanusg (KOPC) npu
PAaCCUHXPOHU3ALMH, A TAKKE CUTHAJIOM OT y3J1a IEPEKIOYEHUS HallPaBICHUN.

VYcerpoiicteo IV  moxer pabotarh B JIBYX  PpeXHMax; BOCHPOHM3BEICHUE
uH(popmanmonHoro koma, npuusitoro c¢ KII; Bocnmpoussenenune uHGOPMAMOHHOTO KOZa IO
BBIOpaHHOMY KaHaJly OT Y3JIOB Habopa Kofa. DTH PEeXKUMBI MOTYT OBITH OOecreueHbl W JUis
BeIXOMHBIX y31m0B TC - TU m nmns OBM HezaBucumo npyr ot apyra. Breibop pexuma
OCYILIECTBIISIETCS B y3JIaX aBTOJUArHOCTHKH.

B pesynbrare npuema agpecHOro U MHQOPMAILIMOHHOTO CJIOB CO CIBUTOM Ha OJTHO CJIOBO
[0 BPEMEHU MMEEM: HA AJIPECHBIX  IIMHAX A2°-A2° - WIECTUPA3PSIAUBIA  JTBOMYHBIN KO
ajgpeca KaHalla; Ha aJpEeCHOM IIMHE A2° - (YHKIIMOHABHBIN TIPU3HAK TeleuHdopMaIuu; Ha
UH(OPMAIIMOHHBIX IIHHAX n2°-12’- uHpopmannoHHbid kox mis TU - geowunsiid, mis TC -
MO3UIMOHHBIN (pa3psn 2° COOTBETCTBYET BOCBMOMY COOOINECHHIO); KOMaHIy pa3perieHus
CUUTBIBAHMUSI.

Jns monydyenuns curHana HecooTBeTCTBUA MpU TC M KOHTPOJIS UCHPABHOCTH BBIXOJIHBIX
uHauBUAyalbHbIX y310B TC m TU mpemycMoTpeHbl WHGOPMAIMOHHO-KOHTPOJILHBIE [ITUHBI
VK2°-UK2', u3 KOTOpBIE TTOCTYIaeT HH(pOopMaIus yepe3 KIOUH ¢ BEIXOIHBIX Y3JI0B

[Ipu mnonoxxutenbHOM ¢poHTe curHana 3T (Tpetuil TakT) B y3Jieé CHTHAJIU3AIUH
HECOOTBETCTBUSI W TOBPEXIEHUS HWHPOpManus Ha MIMHAX n2°-n2’ CpaBHMBAaeTCsl C
uHpopManeil Ha KOHTPOJBHBIX LIMHAX 2UK2°-2UK2’. Ecnu mMeercs HECOOTBETCTBHUE, TO
BbIIaeTCs CUTHaN o npuxoge HOBOM wuHpopmanuun TC (curHanm HECOOTBETCTBUS MEXIY
uHpopManrel, KoTopasi MOCTYNWIAa U3 JIMHUM CBA3H, U MH(pOpMalMel, 3allMCaHHON B y3Jax
naMATH WHAWBUAYAIbHBIX y37I0B). Jlns BbeIBoja mnpuHUMaeMmMoi wuHpopMmanumu B DOBM
NPEeIyCMOTPEHBl Y37l compsbkeHuss ¢ DOBM. OOmeH wMexay ycrpodctBom u  OBM
OCYIIECTBIISIETCS Yepe3 raIbBAHUYECKH Pa3BSA3aAHHbBIC Y3JIbL.

Wntepdeiic yctpoiictBa MKT-3 - DBM paccuutan Ha CONpPSIKEHHE C JBYMS
napajuienbHo padotarorumu OBM.

CurHanel Ha aJpecHbIC HIUIIBI AM2°-AM?2’ u WH(GOPMAIIMOHHBIE MUl BBIIAIOTCS IO
KOMaHJIe akTHBHU3auKu uHTepdeiica, mocrynatomeir or 9BM.

Jlns  TeneympaBiieHHs TIPEIyCMOTpEHa CIopagudeckas Tepefadya HHQOPMAIIHH.
Nudopmanus TY mnepemaercs B Buae komanna. Komanma TY cocroutr u3 14 cHMBOJIOB:
CTapTOBOTO, CHMBOJIOB BEIOOpa HOMepa Tpymnmbl KomMaHa (5 CHMBOJIOB), CHMBOJA BBIOOpa
HOMepa O0beKTa B TIpylle KOMaHJ, CHMBOJa BbIOOpa XapakTepa oOIepalMd W CHMBOJIA
OKOHYAaHUS KOMaH/IbI.

B y3max TY npumeHeH momraroBslii crocod cuaxporusanun. CumBoia 0 oToOpakaeTcs B
KaHalle CBs3M (Ha BBIXOAE M BXOJl€ JIMHEMHBIX Y3JIOB) HUMITYJCOM U TAay30H OJUHAKOBOM
POJOHKUTEILHOCTH T, CUMBOJ 1 -UMITyJIbCOM NMPOAOIKUTENBHOCTBIO 4T (8T - 711 CTapTOBOTO
MMITYJIbCa) U YAJIMHEHHOW May30 MPOI0JKUTETBHOCTBIO 4T.

Jlns BbIOOpa XapakTepa olepanuy NpPUMEHEH €IMHUYHBIA TO3ULHUOHHBIA KO, HJIs
BHIOOPA HOMEpa IPYIIIbI H HOMepa 06bEKTa B IPYIIIe IPUMEHEH KOJI 10 3aKOHy coderanmii C5°,

[Ipy TakOM TOCTPOEHMHM KOJOBOIO CJOBa 0O0IIee KOJMYECTBO  BO3MOMKHBIX
JIByXIo3uLmonubix komanna C, ompernensercs NPOU3BEACHHEM KOJIMYECTBA KOMaHJ BbIOOpa
rpynnsl Cr Ha KOIMYECTBO KOMaH/| BbIOopa o0bekTa B rpytie Co:

C11= CrCr_l — C52652=1 00.
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W3 obmero xoam4ecTBa BO3MOXKHBIX KOMaH]I UCTIONB3YIOTCS IS epeaayd HHpOpMaIuu
TY 64 xomanael. Y3ael TY comepkaT psii 3alIUTHBIX Y3JI0B, OOCCIIEYHBAIOIINX BBICOKYIO
JOCTOBEPHOCTH MPUHUMAEMON HH(POPMAITUH.

Kommieke ycrpoiicTs Tejiemexanuku tuna TM-120

Kowmmneke obecneunBaer oomen uH(opmanumeir ¢ 30 KIT or omnoro o6mero ITY.
Coenunenue Mexay KII u [1Y B sHepreTuke BBINMOIHAECTCS MO Pa3IMUYHBIM KaHajgaM CBs3U. s
pabotrel mo BY kaHamam KOMIUJIEKC HMEET BCTPOCHHbBIE MOJAEMBL. VICHONb3ylOTCS HEKOM-
MYTHPYEMBbIE KaHAJbl C YEThIPEXNPOBOJHBIM OKOHYaHHEeM. CKOpPOCTh Mepeaauynd MOXKET OBITh OT
50 mo 600 boxn. OOBYHO OHA YCTaHABIMBAETCS OJUHAKOBOM M pPaBHON MPOIYCKHOMN
CIIOCOOHOCTH CaMOT0 HU3KOCKOPOCTHOTO KaHala.

C xaxporo KII moryr ObITh mepenanbl TenecurHanusamus (1o 256 CHUTHAJIOB),
tenensmepenne Tekymmx (TUT) 3nauenuit (1o 64 mapaMmeTpoB, U3 HUX OT JATYUKOB C TOKOBBIM
BBIXOJIOM JI0 32; C KOJOBBIM BBIXOJIOM 10 32) u Teneusmepenne uurerpainbibix (THUN) 3nauenunit
(1o 8 mapameTrpoB), craructuueckas uHbopmamus (10 512 mecaTuaHbIX paszpsanoB). C KaxIo0ro
KII Bo3moxHa peTpaHciasnus Tenen3Mepenus, yucio takux TH - no 160.

Ha xaxnapiii KIT moryT ObITh mepenanbl KOMaHIbl TY NBYXMO3WIIMOHUBIMH OOBEKTaMU
(1o 32), ko0BBIE KOMaH/bI TEJEperyIupoBaHus (10 8), KOMaHJa BbI30Ba TeJIECUTHAIN3aALUY,
KOMaH/1a PEeTPAHCIISILIMY YIIPABICHUS 11a HIKECTOALIYIO CUCTEMY TeJIeMEeXaHUKH.

OcnoBHas norpemHocts TUT Ge3 yyeTa mOrpenrHoCTH JaTyiKa U BBIXOJHOTO mpubopa
cocTtaBisieT npu 1uppoBoM BocnpousBeaeHnu +0,6%, nmpu anagoroboM *1%.

B xomruiekce ucnosb3yeTcsi KOJOMMIYJIbCHBIA METO/I Mepeauy» CUTHAJIOB ¢ BPEMEHHBIM
paznenenueM nHdpopManuu. Ha puc. mpuBenena cTpykTypHas cxema yctporcrsa [1Y.
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MI-Mk - mogemsbl; I'TU - renepatop TakTOBBIX uMIyibcoB; BBTC - 6mok  Bocmpoussene-
Hus TC; UK - unatepdeticabie kaptsr; [1/] - myasT gucnerdepa
Puc. Ctpykrypnas cxema yctpoiicta [1Y Tenexkommiexca TM-120

Pexxum paGotel 3aBucuT OoT Onoka pexuma pabotel (BPP). Ilocmemnuii peanmsyer
nukandeckui BoizoB TUT, THUW. [Jlna BeisiBaeHHs 3asBoK Ha nepegady TC anmapar IIY
nepuoandecku ocymiectsiser onpoc KII. Komanaer TY moctymaioT B OJIOK 3aJaHUs KOMaH]
B3K. IlpaBuibHOCTH NepenaBaeMoli KOMaHJIbl KOHTPOJUPYETCS C MOMOIIBIO y371a WHAMKALIMA
komany Y UK.

ITepexntouarens kaHanoB npuema [IKII moakmrouaer y3en CUHHXpOHU3ALUM 11O TaKTaM C
MHEPLUHUOHHBIM ynpasieHueM YC k ogHoMy u3 mogaemMoB M. OxgHoBpeMeHHO BPP noaxmrouaer
cooTBeTcTBYyIOIIMI BbhiOpaHHOMY KII peructp y3ma mamsatu paccormacoBanus YIIP, xotopsri
3allOMHMHAET 3HaueHUe pazHocTu (a3 Mexnay reHepatopom I1Y u renepatopom KII. Bennuuna
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paccoriacoBaHus B KoJaoBOH ¢opme moctynmaer B peructp YC, u, TakuM oOpaszom,,
YMEHBILIAETCS BPEMsI BXOXKICHUS B CHHXPOHH3M.

[TosneMeHTHBIN MpHeM KoOJa OCYILIECTBISIETCS METOAO0M CcTpoOu-poBanus. Yzen K] -
KOZIep-JeKOoJIep LUKIMYECKOro Koaa paboTaeT B pexumMe AekoiaupoBaHusa. OH OOHapyk HBaeT
OLIMOKH U KOHTPOJIMPYET 110 MAPUTETY KaX bl OaiT.

brmox BPP mpunumaer c¢ KII ampec mepemaBaemoro cooOIIeHHUsS, CpaBHHUBAET €ro C
aJipecoM IreperaHHoro. B pesynbTare MpoM3BOAUTCS MPOBEPKA ajipeca Npu  HHPOPMALMOHHON
obpatHoit cBs3u. [I[puHnMaembie cooOIeHUsT BBOATCS B 070K mamsatu bI1.

Ha puc npusenena crpykrypHas cxema ycrpoiicrsa KII.
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BVIIp TY u bVYIlp KK- 610ku ynpasnenus npuemom TV st kogoBbix komang; YITV JIV -
ycrporictBo 1Y nmuneiinoro y3ma; BYII - 6moku ynpasnenns nepenaueit; TC -
tenecurHanmzanuu, TUT (ALII) u TUT (K) - TenenamepeHuit TeKymx 3Ha4eHUI OT TOKOBBIX U
KOJIOBBIX naTuukoB, TUU - Tenensmepenuii unterpanbubix 3HaueHui; [ICH - npo-
M3BOJICTBEHHOH cTatuctuyeckoi nadopmaruu; [1B - mynsT BBOIA.

Puc. CrpykrypHas cxema yctpoiictBa KII Tenekommiexkca TM-120

[Toctynaronue ¢ IIY curHanel nocie MojaeMa MOAAIOTCS Ha y3€JI CUMHXPOHU3AIMU 10
taktaM YC. Crofa ke MOoCTynarT CUTHAJIBI OT TeHepaTopa TakToBbIX umnyiabcoB I'TH. Tak xe
kak u B amnmaparte IIY, moacrtpamBatorcs (pasa u yacToTa CUTHAJIOB, M Jlajee pealnus3yercs
CTpoOMpOBaHKE MOCTYNAIOIIUX CUTHAIOB U3 MoaeMa. Konep-aexonep Ha cropone KII paboraer
B pexXuMe KOJUpOBaHHUSA, T. €. Bcsa uHopmauwus, otmnpamisemas Ha [IY, nenutcs Ha
00pa3ylomMii TMOJIMHOM W pe3yJbTaT JIeNeHHs JOCBUIAeTCsl B KaHAJ HEMOCPEICTBEHHO 3a
nepeaaBaeMoi HHGOpMaIei.

W3meHeHne cocTOSHUS ABYXITO3UIIMOHHBIX 00beKTOB TC 00HapyKUBaeTcs CreluaibHbIM
y3ioMm BYII TC. Otum xe y3nom peanmmsyercs Bbi30B TC ¢ I[TY. brioku BYIT TUT (ALII) u BYII
TUT (K) ocymectusitor nepenauy TUT oT TOKOBBIX U KOJOBBIX AAaTYUKOB. TOKOBBIE JAaTUHKU
noakiroyarorcs kommyraropoM KT, kogoseie natunku - kommyTtatopom K/IK.

Br13os uzBecturensHoit nnpopmanuu (TUT, TUU, TC) BeimonHsiercs nocbuikoit ot ITY
K KII geTpipex6aiiTHON KOJJOBOM MOCHUIKH.

B mepBom Oaiite mepenaercs kop cunxponmzaumun KC (mans mopcrpoiiku I'TU). Bo
BTOpPOM OaiiTe TpH MepBhIX OMTa KOOAUPYIOT «koj Hadana» KH, a octanpabie 1s1Th - aapec KII B
JBOMYHOM KoJie. B TpeThem OaliTe mepBbIMH YETHIPHMSI OUTaMU KOAUPYETCs (YHKITMOHATBHBIN
aapec (TC, TUT, TUW) u T. m., a TOCICAYIONIUMUA YETHIPbMSI OWTaMH - HOMEp Tpynmnsl. B
yeTBepTOM Oaiite Takxke nepenaercs KC.
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CtpykTypa nepenaun yrpaBieHHs U KOJOBBIX KoMaH] cieayromas. [lepsrie Tpu Oaiita -
TaKue ke, Kak U MPH U3BECTUTEIHHOW CHTHAJIW3AIMK, HO B 4eTBepTOM Oaiite BMecTo koma KC
nepesaeTcsl MO3UIIMOHHBINA (pactpeNeuTeNbHbI) KO 00BeKTa B TPYIIE WIH K€ 3HAUYCHUE
KOJI0OBOM yctaBku B rpymme (mpu TP), Ilepemaua xomaHABI TOBTOPSETCS 4Yepe3 BBIACPKKY
BpeMeHH, U npu coBnageHnn komana KII ormpasnser ma [1Y curnan pemaromeil oOpaTHON
CBSI3U, cocTosImMi W3 nByX OaiitoB cuHxpokoma KC u amgpeca KII. B orBer ma BBI30B
u3BecTuTeNbHON nHpopmanuu ¢ KII Bo3Bparaercs agpec, cocTosmuil U3 Tpex 0aiToB, U OfHA
rpynmna uHpopmarmonHoro coobmenus TUT, TUW wmm [ICU. [Jlnuna rpynmbsl MOMXKET
U3MEHATBHCS OT oAHOro 1m0 16 OGaiitoB. I'pynma 3akaHunBaeTcst 0aliTOM «KOHEI», MOCIE Yero
cienyet 3amuTa Iukiandeckoro koma 3K - 1 Gait. Kaxapiii 6alT mepenaBaeMbIXx CHUTHAJIOB
3aIIUIIAeTCs M0 MApUTETy. balT «KOHEI» B OTJIMYKE OT JPYTUX COOOIIECHUH, 3aIIUIAeMbIX I1a
HEYETHOE YUCJIO €UHUILL, JOTOJIHAETCS B IEBSITOM pa3psiie A0 YETHOCTH.

Cucrema tesemexanuku TM-320

Cucrema TM-320 pabGoTaeT 1O BBIICJACHHBIM JBYXIPOBOIHBIM JIMHUSM CBSI3U
panuanbHO-LenoueqHol cTpykTypbl. KomnektuBom asTopos (4. B. Jlypree, E. K. MokpymuHeiM,
B. C. IIumoBeiM) Oblna pa3paboTaHa mnporpamMmma pekoHCTpykimu TM-320, mo3BoJuBIIAs
npuMeHsaTh ee Ha BY kananax tenemexanuku. B pesynsrare TM-320 Ha mnpoTsbkeHMH
HECKOJIBKHX JIET BHEAPSIETCS B PSII€ SHEPTOCUCTEM.

Cucrema TM-320 umeet onuH oOmmid nmpueMHsbIi anmapar 1Y, k KOTOpoMy B BapHaHTe
pamuanpHeix BY kaHamoB, a TakKe TMPOBOAHBIX MOXET OBITh TMOJKIIOYEHO 10 32
KOHTPOJIUPYEMBIX MYHKTOB. CJeayeT OTMETUTh, YTO PEKOHCTPYKIUS UCKIIIOYAET MOIAKIIOUECHUE
nenoyeunoro BY kanama. C xaxmoro KII moker ObITh mepemaHo 10 56 TEIECUTHAIOB TIO-
JIOKEHHUsl JIBYXMO3MIMOHHBIX 00bekToB. Ha kaxnmwiit KII moryr mepemaBarbesi koMaHabl TY
(60 TP) 48 o6wekTamu. Komanna TY moskeT OBITh HCIOTB30BaHA JJIS BBI30BA JIBYX JAaTYUKOB
TEKYILIUX TEICU3MEPECHUM.

OO6mmit mpuemublii anmapar TM-320 3aHMMaeT BecbMa OTPAaHUYEHHYIO ILJIOMIATL B
MOMEIICHUH allllapaTHOTO 3aJla U B 3TOM OTHOUIEHUU MPEBOCXOJUT CUCTEMbI TEIIEMEXaHUKHU C
nHauBuayanbHbIM [1Y Ha kaxnerit KIT (TM-512, MKT-1, MKT-2 u 1. m.).

[punnun pabots! cucremsl TM-320 cBoauTes k cnenyromemy. B anmapare ITY numeercs
€MHCTBEHHBIN paCIpEeAeNIUTENb TAKTOBBIX MMIYJIbCOB, KOTOPBIM IPU OTCYTCTBHM 3asBOK CO
ctoponsl KII (xoTs ObI 01HOTO) WK (DaKTa MCIONH30BAHUS AUCIIETIYCPOM-0IIEPATOPOM CHUCTEMBI
s TY wmm TP, BTU He moakiIoYeH MU K OJHOMY M3 JIMHEMHBIX Y3JI0B. 3aMETHUM, UTO JJIS
Ka)KJ0ro HampasJieHus (paguyca)

MMEEeTCsl OTACIIbHBIA JTMHEHHBIN y3€ll, BBITIOJHEHHBIH KOHCTPYKTUBHO B BHJIE OJIHOTO CyOOJIOKa
(mutater).

Co croponsl KII B kaHanm TeneMeXaHUKH TMOJAETCA HAIpSIKEHUE, KOTOpOoe W MpHU
pagvaJbHOM IIPOBOJHOM KaHaje, U npu BY kaHanme mpHUCyTCTBYET Ha BXOZE JUHEHHOIO y3Ja
(JIY) Takum o6pazom, uto mepBbiii Tpan3uctop JIY (BXxomaHoi) OTKpHIT. [Ipu oTcyTCTBUM 3TOTO
HanpsbkeHus: BeienctBue 3asBku ¢ KII (momyctum, Tam mnpousonuio mnepekitouenue TC)
BXOJIHOM TPaH3UCTOP 3aKPHIBAETCS, YTO B KOHEUHOM HTOTE€ MPUBOAMUT K MOJIKIIOYEHHUIO OOIIEro
pacipenenuTess TaKTOBBIX UMITYJIBCOB K JaHHOMY KaHaity cBsa3u. [Ipoucxoaut ceanc cBsizu 1Y -
KII-ITVY.

[Iynkt ympaBieHHss B 3TOM CEAaHCE TIOCBHUIAET CHUHXPOHUZUPYIOIIUM HMIYIIbC
paspemienus nepenaun ¢ KII renecurnanuzanuu (unu teneusmepenusi). Hauunas ¢ naroro takra
[TV npunumaer unpopmanuio ot KII n momemniaer ee B mpoMexyTouHyro namste. [Ipu co-
Briaiennn uHpopmanuu, npuuatoi ot KII B nByx mukiax noapsia, I1Y gemaer BpIBOJ 0 TOM, YTO
uH(pOpMaIUs JOCTOBEPHA, U BBIIAET C€ Ma BBIXOJHBIC OJOKHU JUIsl BOCIPOU3BEICHUSI HA IIUTE
pucreryepa. OgnoBpemeHHO [IY moceuiaeT B cleQyromeM LMKJE MMa TPEThEM TAKTE MUMITYJIbC
kButaduu. l[locnennuit Bocnpunumaercs KII u TOT, B CBOIO OuYepelb, BOCCTAHABIMBACT
HarnpsbkeHue. B pesynbrare nuneiinbiii y3en gaaHoro KII (sa ctopone 1Y) otkmrouaercst oT 00-
HIer0 pacupeneiauTeNss UMIyabcoB. Cxema roToBa OOCHYKUTH CIEAYIOIIee HampaBlICHHE,
HMMEIOIIIEE 3aIPOC CBS3U.
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Pexoncrpykuus ammapatypsl TM-320 mns pabotsl mo BY kanamam cBoguTcs K
ClefyIolleMy: B Cy0OJOKax JMHEHHBIX Y3JI0B BMECTO JABYXIIPOBOJHOTO KaHaua AYIUICKCHON
CBS3M OPraHU3yeTCs YETHIPEXIPOBOAHBIN, IPU ATOM M3MEHSIOTCA IapaMeTpbl HEKOTOPBIX
PE3UCTOPOB NIl CONPSDKEHHA CO CTaHAAPTHOW amnmnapaTypod TOHAJIBHOIO YIUIOTHEHHMS; B
annaparype KII nepecraBisdioTcss ma OAMH TakT IMPOBOJA, OTXOIALIME OT PACIPEAETUTEIS
TaKTOBBIX MMITYJIbCOB; HA3HAYEHHE 3TOTO IEPEMOHTa)XKa - KOMIIEHCAUUs 3al€P>KKH, BHOCUMOU
¢mibTpamu annaparypsl BU kaHana TeneMexaHuKH.

3amura MHGOPMAIMM OT IOMEX B JIMHUHU CBSI3U IPOU3BOAMUTCS mHoBTOpeHHeM. [Ipu
OTCYTCTBUH COBIAJICHUS HHPOPMALIUU B ABYX LIUMKIAX mojapsa annapat [1Y mpomommkaer BMecTo
KBUTAHLIMHU NTOCBIIATh B cTOpOHY KII cMHXpOMMITyIIbC M CHT-TIall pa3peleHus nepenadu. Eciu B
TedeHue 12 NUKIIOB Tak U He OyJeT COBMAACHHUS B 2 IIUKIAX MOJPSI, CpadOTaeT y3es, KOTOPbIH
3aX0KET Tabo «moBpexaeHue ycrpoiictBa TM-320». HencnpaBHOe HampaBiieHHE OTKIIOYAET
JHCTIeTYEep KIII0UYOM Ha IyJbTE, MOCJIE Yero KOMIUIEKC BHOBb TI'OTOB K paboTe ¢ APYrUMH
HanpasieHusiMU. Bee Bubl nepenaBaeMoil HHGoOpManuu npeodpa3yroTcst B KOJOBYO GopMy U
nepesarTcs 8-pa3psAHBIMU MOCBUIKAMU; 22 TaKTa OT CHHXPOUMIIYJIbCA O CHHXPOUMITYJIbCA
00pa3yroT HUKIL.
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Puc. JInarpamma uCnosiap30BaHUsl TaKTOB pacnpenenurenis B ycrporctse TM-320

BeprukanbHpIMM JMHUSMHA Ha PUCYHKE IOKa3aHbl T'PAHMIIBI TAaKTOB. BepxHss dvacTb
nuarpammbl otHocuTces K IIY, amxHsaa - k KII. [{nutenbHOCTh MHGOPMAIIMOHHBIX CHUTHAJIOB
paBHa noJioBUHE TakTa. CHUrHaJIBI NIEpEJatoTCsl B MEPBOM NOJOBUHE TakTa, a IPUHUMAIOTCSA BO
BTOpOU. JJINTENBHOCT CUHXPOUMITYJIbCA PaBHA MOJIyTOpa TakTaMm. Ero BbIIENEHHE HA CTOPOHE
KII peanusyercs ananorosbsiM crnocobom (RC-umenb). Ha Ttakte 4 nepemaercs ot IIY x KII
umnynbsc paspemenuss nepegaun TC. KII B oTBeT Ha 3TOT UMIYJIbC HAa TakTax 5, 6 mepemaeT
CBOW HOMEp B IIerouke (OT OJHOTO J0 TpeX) Ha TakTax 7, 8- (yHKIMOHAJIBHBINA ajapec BUAA
unpopmaruu, 1.e. TC mmm TUT, na Taktax 9-12 mepemaercs Homep rpymmbl TC wmu TUT
(ueThIpe paspsiia IBOMYHOIO KOJA), HA TakTax 14-21 mepemaercs pacnpelenUTEIbHBIM KOAOM
unpopmanus TC mu6o nBonyHbIM 8-pa3psaHbiM KogoM nHpopmarus TUT.

[Ipu nepenaue xkomana TY ot IIY B ctopony KII Ha TakTtax 5-8 dopmupyercs kKox
GYHKIIMOHATBLHOTO ajpeca, a Ha TakTax 9-12 - kom Homepa rpymmbl. Ha Takrtax 14-21
nepenaercs B pexume TY (TP) Homep o0bekTa ynpasnenus. Taktel 13 u 22 He HCIIONIB3YIOTCS.

Komanner TY (TP) dopmupyrorcst Kiro4amMu WM KHOTIKAMH, Pa3MEIICHHBIMU Ha TYJbTE
(uure). IIpy M3MEHEHUM TOJIOKEHHUS JI000ro Kiro4a OOpa3ylTCsl MMITYJIbCHBIE CHTHAJIBI,
cootBercTByomue Homepy KII, rpymnme o0bekToB M 00BEeKTy B rpymme. Aapec oObeKkTa
BOCIIPHHUMAETCS. COOTBETCTBYIOIIMM JHMHEHHBIM y3i1oMm IIY. Homepa rpymmbl u oO0bekTa B
TpyIe 3aloMUHAIOTCS B OJioke ympabieHus mnepepadeir komann bYIIn TY, B kortopom
COJIEpKaTCsl DJIEMEHTHI Ul MPOBEPKH OTCYTCTBUS HCKAXEHHM B INPUHATOW KOMaHAE U AN
(dbopMUpOBaHUS TOCIIEIOBATEILHOTO JTBOMYHOIO KOJAa HOMEpA TPYNIbl U MO3UIMOHHOTO KOJa
HOMepa oOwekTa B rpymnme. Ilepemada mocienoBaTeIbHOrO KOJa HAUYMHAETCS IMOCTE HaXaTus
KHOIIKM XapakK Tepa KOMaHJbl «BKJIKYUTH» WIM «OTKIHOYUThHY». llepenaua koma mpoaoikaercs
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1o nnonyyenus ¢ KII curnana «xButanuus». Beixonnas uens Ha KII ynep:xuBaercst B 3aMKHYTOM
COCTOSIHUH 2-3 C.
YerpoiictBo TC-TU tuna TM-512

KomMmOunupoBanHoe yctpoiictBo tuna TM-512 obecrieunBaeT CriopandecKyro rnepeaaqy
TC, muknnueckyto nepenagy TU, sBBox TU B OBM, perpancisuuto TU u TC, nepenauy c I1Y Ha
KIT 3anpoca na TC ot aucnerdyepa 1 9BM 1 aBTOMAaTHYECKYIO CUTHAIM3AIUI0 HEUCITPABHOCTEMN
OCHOBHBIX y3JIOB U OJIOKOB YCTPOMCTBA.

YCTpoilcTBO paccuuTaHo Ha paboTy 10 J1I000MY KaHAy CBSI3U JJISl TeJIEMEXaHHUKH.

VYerpoiictBo tuna TM-512 cocroutr u3 momykomiuiektoB KII u ITY (puc.) u Omoka
BocrnipousBenenus mapamerpoB TU u TC (BTUC).

[Nonykommuiekt KII ocymectBisier nepenauy 60 napamerpos THU u no 480 curnanos TC.

[Tomykomruiekt ITY u 6moxk BTHUC obecnieunBaroT BocnpousBenenune napametpos TH Ha
aHasorosble MpuOOPHI (Tok oT 0 10 5 MA) npu conpoTuBieHud Harpy3ku ot 0 mo 2,5 kOm u
curnanoB TC Ha -CUTHalIbHBIX Ta0JIO.
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nuHelHbIi y3en; I'TH - reneparop takroBeix ummynbscos; KT (H)- kommyTaTtop gaTunkoB
TOKOB U HaIpsIKEHUE.
Puc. Ctpykrypnas cxema ycrpoiictBa KII kommiexca TM-512
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TA-100 - cnienmanusupoBanaas 9BM; K- unrepdeiicasie kapThl A cBsizu ¢ 9BM; BM -
BBIUMCIIUTENbHAS MAIIMHA; OCTaJIbHbIE 0003HAYEHUS IPUBEICHBI paHee.
Puc. CtpykrypHas cxema ycrpoiictBa [1Y kommnekca TM-512

[epenaua nHGOPMAITMOHHBIX TOCBUIOK MPOU3BOJUTCS B CIIEAYIOIIEM TOPSIIKE:
IIPY OTCYTCTBMM 3alpoca Ha IepeAady TEeIECHTHANIM3aluy W HaJIW4YMKM JYIUIEKCHOIO KaHaja
nonykomiiekT KII paGoraer B pexxume nuknnueckoil nepepaun rpynn TH; nepenaua rpynmsl
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TC uepenyercs ¢ nepenadeil ouepenHoi rpynmnsl TH 10 noiaydeHus: KBUTAHIIMM O NMPABUIBLHOM
npueme rpynmsl TC:

IIpu oO6peiBe oOparHoro kananma cBsa3u (¢ I1Y wa KII) wnam npu Haauuuu TOJBKO
CUMIUIEKCHOTO KaHaia cBsizu noiykoMiiekT KIT pabortaer B pexume HUKINYECKOW mMepenadu
rpynn TU u TC.

[Tepenaua TU u TC ocymectBnsercs ¢ KII va ITY - B konoBoit hpopme Gaiitamu 1o 8 6ut
B kaxaoM. [Ipu nmepegaue TU 1 GaiiT cooTBeTCTBYET 0HOMY mapamerpy; npu nepenaue TC 1
0aliT mepenaeT COCTOSTHUE BOCHBbMHU OO0BEKTOB. Bec OalThl rpynmupyroTcs B MOChUIKHA. Kakmas
nocelIka cofepkut uHpopmanuio o6 oxanoit rpynne THU umu TC. Konam TU u TC B mocbuike
MPEIIeCTBYIOT CiIy)kKeOHble KOJbl: KOJA Hadajla M Koj aapeca. Kox Hadama comepkKHUT ceMb
enunul B minaamux paspsaax 011111 Koxg anpeca conepxut yeTsipe 6uTa HyHKIIMOHAIBHOTO
anpeca (Buma mHpopManuu) u 4deTbipe Outa Homepa rpymmbsl TU u TC. [Ins mepemaun TU
UCTIONB3YeTCs OIMH QyHKIHOHANBHBIN anpec (kox 0101). Beck 06pem undopmaruu TC pazour
Ha 4 maccuBa 1o 15 rpynn TC B kaxaom. [lortomy nnsa nepenaun TC MOXKET MCIOTB30BATHCS
710 4eThlpex (yHKIMOHANBHBIX agpecoB ¢ koxamu 1000, 1001, 1010, 1011. Homepa rpynn TC
Koupyrotcs ABonYHbIMU unciamu ot 0001 mo 1111.

Jl1g OBBIILIEHUST JOCTOBEPHOCTH IEPEJaul B YCTPONCTBE MCIOJB3YETCS 3alluTa KOJIOB
METOJIOM TIOBTOpeHMsI ¢ MHBepcuel. He moBTopsercs Tonpko kon Havana. [Ipu moBTropenuun
azpecHoro Oail. Ta CHUMBOJBI (JIE€MEHTapHbIE CHTHAJBI) TOBTOPHONH KOMOWHAIMM WH-
BEPTUPYIOTCS B Cly4yae HaJW4Msl HEYETHOIO 4YMCIa €IWHUIl B OCHOBHOW KoMmOuHauuu. [lpu
NOBTOPEHUH MH(POPMALMOHHBIX OAaHTOB CHMBOJIBI MMOBTOPHOM KOMOWHAIMM MHBEPTHPYIOTCS B
clly4ae HaJIWYUs YETHOrO YHCia €IUHHUI] B OCHOBHOW KomOuHauuu. [Ipaktudecku 3xaech
00BbEeIMHEHBI JIBa METOJAA 3alUTHI: TOBTOPEHHE KOJa M KOHTPOJIb 4eTHocTu. lloaTomy B
YCTPOMCTBE UCKIIIOUACTCS JIOKHBINA MTPUEM MPU UCKAKEHUSIX OJHOTO, ABYX HIIM TPEX CUMBOJIOB B
OCHOBHOM M TOBTOPHOM OaiiTax. M3 YeThIpexXKpaTHBIX OUIMOOK HE OOHApyKUBAIOTCS TOJBKO
TakHe, KOTOpbIe UCKaXaroT Mapbl CHMBOJIOB, 3aHUMAIOIINUX OJIMHAKOBHIE MO3UIIMN B OCHOBHOH U
MOBTOPHOM KOMOWHAIIHSX.

YCTpoICTBO BBIOJHEHO HAa TUMOBBIX (PYHKIIMOHAIBHBIX OJIOKaxX arperaTHON CHCTEMBbI
cpeactB tenemexaHuku (ACCT), moCTpOEHHBIX B OCHOBHOM Ha HMHTETrPalbHBIX MUKpPOCXEMaX.
VYerpoiictBa Tuna TM-512 BeIyCKarOTCS CEPUITHO.

Annaparypa TejieMeXaHMKHU € 3J1eMeHTAMH ONTOBOJIOKOHHOM TeXHUKH

Lenecoobpa3zHocTs pa3pabOTKW M BHEIPEHUS MHOTO(YHKIIMOHAIBHBIX YCTPOMCTB
TEJIeMEXaHUKU C DJIEMEHTaMH OINTOBOJIOKOHHONW TEXHHKH OOYCIIOBJIEHA CIIEAYIOIIUMU
MOJIOKCHUSIMU:  BBICOKOH  HAIEKHOCTBIO  YCTPOHCTB  mepemayd  uHpopMmamuu 1O
ONITOBOJIOKOHHOMY Ka0eJro; BBICOKOM MOMEXO03aIIUIIEHHOCTHIO ONITOBOJIOKOHHBIX CHUCTEM Mepe-
naud WH(pOpPMAMK B OTHOIICHWH JJICKTPUYECKUX IMOMEX M PA3TUYHBIX 3JIEKTPOMArHUTHBIX
BJIMSHUI; HAJTUYUEM MOJHOM 3IEKTPUUYECKON pa3BA3KU MEXIy MepelaTYMKOM U MPUEMHHUKOM
uH(pOpMAIIUK 32 CUET WCIIOJIb30BAHMS IS CBS3H ONTOBOJIOKOHHOTO KaOels; BO3ZMOXHOCTBIO
nepeaadnd O00JabmMX 00beMOB HMHGOPMAIIMU C BBICOKOM CKOPOCTBIO TEpefadd, JOCTUTAIONIEH
COTEH ThICSIY KWJIOOHT B CEKYHIY; BBICOKMMH JKOHOMHUYECKUMH  TIOKAa3aTEIISIMH,
00yCIIOBIEHHBIMU OTKAa30M OT UCIIOJIb30BAHMSI OOBIYHBIX Kabemeil cBs3u.

[Mpunuun pabotel MHOrodyHkuuoHansHOU cuctembl TY - TC - TU paccmorpum Ha
IpUMepe CUCTEMBI, CTPYKTYPHAsl cXeMa KOTOPOro IMpHBe/ieHa Ha pucC.

B coctaB cuctemMbl BXOIAT YCTPOUCTBO CBsi3M C 00BEeKTOM KOHTposst Y CO, ycTpoicTBO
cBs3u ¢ DBM nynkta ynpasieHus YCD U TpU CUMIUIEKCHBIX CHCTEMBI ONTOBOJIOKOHHOM CBSI3U
CII1-CII3.

PaccmarpuBaemas cucrema TM, paboraromias coBMecTHO ¢ OBM myHKTa ynpaBieHus,
obecrieunBaeT:

- mepenavdy co ctopoHsl OBM Ha 00beKT KOHTpOJIs 64 komana TV
- lepeavy co cTopoHbl 00bekTa B OBM nynkra ynpasnenus 1024 TC;
- mepenavdy co CTopoHbl 00bekTa B OBM 128 ananorossix curnanos TH.
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Puc. CtpyktypHas cxema ycTpoiCTBa TEJIEMEXAHUKHU C HJIEMEHTaMH ONTOBOJIOKOHHOW TEXHUKU

Cas13p OBM c yctpoiicTBOM ocyiecTBisieTcs yepes 010k cBsizu bCD, pacnonoxeHHbIi B
YC3. Kpome storo 6moka B YCD pacnonaraercs 0ok ympasienus bYC, 610k 00paboTku
ananorosbix curnanoB BOJIC u 610k 06pabotku quckperHsix curnaioB bOZC.

YerpoiictBo cBszu YCO, ycTaHaBIMBaeMoe Ha OOBEKTE€ KOHTPOJS, COIEPKUT OJIOK
yrnpasienuss kommyranued bYK, pacnpenenurens xoMmann teneymnpasienus PTY, kommyrarop
AQHAJIOTOBBIX CUTHAJOB Teneusmepenus AK u koMMyTaTop IUCKpeTHBIX TenecurHaioB JIK.
Cunxponnast pabora nsmementoB YCO u VYCD olecneunBaercs TMepenadyeid CHUTHAIIOB
cunxponuzanuu ot bYC YCD uepes cucremy cBsizu CII12 na Bxon BYK, kotopseiii ynpasiser
paboroii y3noB YCO. Ilo atoii xke cucreme cBsi3u o DBM uepe3 BCDO nepenarorcs KOMaH/IbI
TY obGopynoBanueM o0beKTa W KOMaHJa BbI3oBa HYX)HOTO o0bekTa TC. Curnamer TY uepe3
BYK u PTY mocrynaioT Ha MCIOJHHUTEIBHOE YCTPOWCTBO 3aJaHHOTO OOBEKTa YIpaBICHHS B
COOTBETCTBHUU C MEPEIAHHBIM aJPECOM.

Kommytarop nuckpernsix Tenecursanos JIK obecneunBaer nonkimtouenue k CII3 1024
00bekToB Tenecurnanuzamnuu. [lepemaua TC ¢ 00BbEKTa OCYIIECTBISETCS CIOPATUYECKH B TE
MOMEHTBI, KOTJla KOHTPOJUPYEMBIH OOBEKT H3MEHUJ CBO€ cocrosiHue. Hammume koMaHabl
BBI30Ba 33JJaHHOTO O0BEKTa KOHTPOJIS MO3BOJISIET MIPOBEPUTH €r0 COCTOSHUE B JIFOOOH MOMEHT
Bpemenu. Kommyrarop JK muxnuyecku ompammBaeT OOBEKTHl KOHTpoJs. IIpu mosBieHun
HOBOM wmH(popmaruu oHa mepenaercs ¢ Boixoma JIK uepe3 CII3 na Bxom BOJIC. Ilocme
obpabotku uHpopmauuu TC B BOJIC ona uepe3s BCD mocrymaer B DBM. Kommyrarop AK
nukmdeckn oderaer 128 matumkoB TU m moouepeano moakmtouaeT ux kK CII1. JJatunkum TU
paccuMTaHbl Ha BblJauy aHajaoroBoro curtama 0-5 MA unu ot -5 10 5 MA. Cucrema nepegauu
nnpopmarnuu CII1 paccunTaHa Ha mepenady aHaJOTOBBIX CHUTHAJIOB, MO3TOMY B COCTaBe €e
nepeaaTynKa uMeeTcsl aHaioro-uudpoBoil mpeodpasoBarenb, 0OeCEeUNBAIOLINNA TpEeBpaleHUe
aHajoroBoro curHaina B nudposoit curnan. C Berxona CII1 wepe3 BOAC u BCD curnanst TU B
udpoBoii popme nocrynarot B IBM myHKTa ynpaBieHHUs.

B kauectBe cucrem cBszu Mexay YCO u YCD wuCnonb3yrTcs BbIITYyCKaeMble
MPOMBIIUIEHHOCTbIO ~ YCTPOMCTBA ONTOBOJIOKOHHOM CBsi3M  «JnektpoHuka MC8201» wu
«Onexrpornka MC4101>. Cucrema CII1 Bemonnena Ha MC8201, crienuaiabHO pa3pabOTaHHON
JUI Tiepenadu aHainoroBoil mHgopmanuu, a cuctembl CI12 u CII3 Bemmonnenst Ha MC4101,
npeIHa3HaYeHHBIX JIJIS epeiayul TUCKPEeTHON HH(OPMAaLIUH.

B paccmarpuBaeMbIX yCTpOMCTBaxX IIMPOKO HMCIOIB3YETCS MYJIbTUIUIEKCOPHBIA CIIOCO0
BPEMEHHOT0 YIjaoTHEeHUs. CyIIHOCTh 3TOro crocoba MOSICHSAETCS pUC. a, TIe MpeicTaBlieHa
YIPOILEHHAsl CTPYKTypHasi CX€Ma MYJbTUIUIEKCOPHOM CHUCTEMBI CBS3M, NPEIHA3HAYECHHOW IJIs
nepegaud MHGOpPMAIMKM OT TPeX AaTYUKOB M0 ofHOMY KaHaiy cBsizu KC. DiemeHTaMu cxembl
ABJISIIOTCS TPEXBXOJOBBIM MynbTUIUIEKCOp M, memynbprurmiekcop M ¢ TpeMs BBIXOAHBIMU
IIMHAMU U TpU Yy3Ja mnpomexyTouHor mnamsatu YII1-YII3, BKIIOYEHHBIX B O3TH IIUHBI.
Bpemennsle nuarpammel 0, B M1 T COOTBETCTBYIOT AMCKPETHBIM CHUTHAJIaM, IOCTYHAlOIIMM Ha
BX0J M, COOTBETCTBEHHO 110 mMHaMm 1, 2 u 3.
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Puc. Meroa MynbTHIIIIEKCOPHOU MEepenadn

B MynbTHmnekcope OCymIeCTBISETCS CUUThIBAaHHE WH(HOPMAIMU-C BXOJHBIX IIIHH,
3allOMUHaHWe JToM uHQOpMalMK B MapalieIbHOM KOJe, MpeoOpa3oBaHHE CUTHAJIOB
napajuIeTbHOTO KOJIa B CHTHABI TIOCTIEIOBATEIBHOTO KO/Ia U Tiepeada dTHX CUTHAJIOB B KaHAI
CBSI3H.

Bpemennas nuarpamMma Ha pUC. COOTBETCTBYET MMITYJIILCHOM, CEpPHUM, IIEPEIABAEMOU 10

KaHany cBs3u. Jlemynbrumiiekcop JIM - BocrnpuHHMaeT MH(GOpPMALMIO B IOCIEI0BATEIHHOM
KOJIE ¥ 3aIIOMHHAET €€ B MapajjIeIbHOM KOJIE.
[Tpunstas uadopmarms depe3 YII1-VII3 nmocrymaer k Tpem npueMHukaM uHpopmamuu (1-3).
Ha BpeMeHHBIX amarpaMmax puc. 1 - X MMOKa3aHbl CHTHAJbBI, MOJy4aeMble COOTBETCTBEHHO,
MEepPBLIM, BTOPBIM W TPEThbUM MNpueMHHKaMu uHpopmaruu. [lo dopme (M comepkaHuio) ITH
CUTHAJIBI ITOJIHOCTHIO COOTBETCTBYIOT CHTHAJIAM IepeIaTIuKoB (pHcC. O - I).

Takum o0Opa3zom, MyJIbTHILUIEKCOpPHAs cucTeMa olecreumiia nepenady MHGOpMaluud OT
TpeX AATYUKOB TPEeM MPHEMHHUKAM HH(OPMAIINH 110 OJHOMY KaHAITy.

CTpyKTypHasi cCXxeMa CUCTEMBI ONTOBOJIOKOHHOM cBsi3u Tuna MC4101 npuBeneHa Ha puc.
B cocraB cuctemsl BXonuT nepenatdauk-npeodpasosarens [TAI1 (cMm. puc.a), mpueMHUK-TIPeoO-
pasoBarenb [IMII (cMm, puc. 6) u ontoBookoHHBIM —Kabens OBK.
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Puc. Cucrema onToBOJIOKOHHOM Nepenaun «AnekTponuka MC4101»

[Tepenatunk-npeoOpa3oBaTeh COCTOUT U3 JBYX OJIOKOB - MynbTUILIeKcopa MII-8-19 u
nepegatunka MU-8-3. Mynbsrumnexkcop MJI-8-19 comepxut yHuBepcanbHbIM 19-kaHambmblil
pactipenenutens YP, npeobpazosatens koaa [1IK u ynpasmstomuii reaeparop ['0O. Yzen MII-8-
19 oGecnieunBaeT mpeoOpa3zoBaHKEe CUTHAIOB, MMOCTYIHUBINUX 1a BX0J YP B mapaniensHOM KoJe,
B CUTHaJ MOCJIEA0BATEIbHOr0 Ko/1a, KOTOpbIK ¢ Bhixoaa MII-8-19 noctynaer Ha Bxox y3i1a MU-
8-3. DnemeHTamMM 3TOro y3jaa SABIAIOTCA corjacyroumii ycunurens CVY, orpaHuuuTenb
MakCUMaJIbHBIX amriutya OMA, smuttepHblii noBToputens JlI, reneparop toka Ha I'TH u
AIIEKTPOHHO-KBAaHTOBBIH npeoOpaszoBarenp JKII.

[lepematunk  MMU-8-3 obOecneunBaeT TpEeBpalleHHE JJIEKTPUYECKOTO  CHUTHAJIA,
nocrynatomiero ot MII-8-19, B cBeTOBOI curHain Toii sxe GopMbI U 1epeady CBETOBOI'O CUTHANA
Ha BXxos OBK CseroBoii curnan ¢ Beixoga OBK (cm. puc.a) mocrymnaer Ha Bxoj 010ka M®-8-3
npuemHoro ycrpoiictea [IMII. Kpome Gmnoka mpuemHuka cBeroBoro curnana M®-8-3 TIMII
COJIEPXUT OJIOK neMynbTHILIeKcopa JIMIT.

brnok M®-8-3 obecrieunBaeT NpUEM CBETOBOI'O CHTHaJa M IPeoOpa3oBaHHE €ro B
aJeKTpudecKkuii curHai. B coctrap M®-8-3 BXOASIT KBAaUTOBORJIEKTPOHHBIN MpeoOpa3oBaTellb
KO3II, mpeobpaszosarens Toka TITY, koppektupytomuii ycunurens YK, moporoBoe ycTponcTBo
ITY. Tlpunstas M®-8-3 uHbopmarus B BHAC IEKTPUUYECCKUX CHUTHAIOB IOCIIEIOBATEIHLHOTO
koza ¢ Beixoa I1Y mocrynaer Ha Bxox Oinoka JIMII, koTopblii mpeoOpa3yer 3TH CHUTHalbl B
CUTHaJBl TMapaienbHoro koma. B Omoke JIMII pacnomaratorcss BXomHOW ycunuTenb BY,
npeoOpa3oBaTelib Mmociae10BaTeIbHOro Kojaa B napamuiensusiil kox K u peructp namsru PIT ¢
19 BerxonupiMu muHaMu (1 -19). Paccmorpum Bech mporecc nepenaun undopmaimu. Gopmar
JAHHBIX B BUAE dJekTpuyeckux curHanoB 0 u 1 moctymaer no 19 muuam (1 - 19) na Bxon YP
nepeaaroniero ycrpoicrsa (cM. puc. a). Ot rereparopa ['O, ynpasnsromiero padororr YP u I1K,
NOCTYNAKT CUTHAJIBI YIIPABIEHUA: TaKTOBast yacTota 8 MI'Il U MMITYJIbCHI 3alMCH C NIEPEXOAOM
2,5 u 5 Mkc - Ha YP u takToBas yactora 16 MI'1i - Ha TakToBBINM BXoJ [IK. B MOMeHT umnyinbca
3anucu uHpopmarms ¢ mmn 1 - 19 cnuceiBaercs B peructp YP. Ilox Bo3aelicTBUEM TaKTOBBIX
UMIyJabcoB 3Ta nHGopManus B YP npeoOpasyercs U3 napamieabHOro KOJia B CEPUI0 UMITYJIbCOB
MOCJIEI0BATENIBHOTO KOJa, yIOOHOTO Ui MOCJENYIOIEro npeodpa3oBaHus CUTHAJIOB. B y3ne
I1K 3TOT KO MpeoOpa3yeTcst B IMHEHHBINA KOJI.

Bribop Tuna nuHEHHOro Koaa OOYCIIOBJIEH CTPEMJIEHHEM MAaKCHUMAaJbHO IOBBICUTH
JIOCTOBEPHOCTH Mepeaur CUTHAJIOB 110 ONITOBOJIOKOHHOMY Kabeto. Mcnoap30Banue ykazaHHOTO
KOJ1a 00ECIIeUnBaCT TIepeIady CHTHAIOB PH BO3MOKHOCTH TIOSBICHHS oUHOKH He Gomee 107,

NmnynbcHas nocnenoBatenbHOCTh ¢ Bbixoaa [IK wepes cormacyromee ycrpoiictBo CVY,
orpanuuutens aMmutya OA u smutrepHsiii noroputens Ol moctynaer Ha I'TH, xoTopsiit
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ympaBiseT paboTON H3JIydaTesiss CBETa 3JIEKTPOHHO-KBAaHTOBOTO mpeobOpazoBarens DKII. B
KadyeCcTBE U3JIydarelis cBeTa ucnoisb3yerca ceerotnon MIITTH-30-1-1.

C Beixoma OKII mnepemaBaemas  uHpopMamuss B  BHAE  KOJUPOBAHHOM
MIOCJIEIOBATEIbHOCTH CBETOBBIX HMMIYyJIbcOB uepe3 OBK moctymaer Ha BXoa KBaHTOBO-
anekTpoHHOTrO mpeobpazoBarens KIOII mpuemHoro ycrpoiictBa (cM. puc. 0). B kauecte KOII
ucnonb3yercs ¢potoauon tumna [TIONI.

doToano] mnpeodpazyeT UMMYIbChl CBETa B MMITYJIBCHl HOCTOSHHOTO TOKa, KOTOpPBIE
YCUJIMBAIOTCSl IHUPOKONOJIOCHBIM ycuiuteneM THUY, a 3arem ycunutenem YK. Iloporosoe
yerpoiictBo I1Y, BbimonHeHHoe Mo cxeme Tpurrepa LlMuTra, obecrieunBaer (GopmupoBaHUEe
HUMITYJIBCOB U BbIIauy ux B ypoBHsax TTJI (2,4 u 0,25 B). Bxonnoit ycunurtens BY 6moka JIMII,
BOCIIPHHHUMAs UMITYJIbCHYIO CEpUIO B Kojie «MaHuecTepy, BHIIOIHIET TpU (QYHKIUU:

- BBIACJISIET U3 CEPUU NMPUHATHIX CUTHAJIOB TAKTOBYIO YacToTy 8 MI'1I;

- IEPEAAET CUTHAJIbI TAKTOBOM YacTOTHI HAa TakTOBbIE BXOAbI y3510B III1K u PII;
- mpeobpa3yeT nHGpOPMAIIMOHHBIE CUTHAIIBI U3 Koja «Mandectep» B kog NRZ u
- IepeaeT uxX Ha BXoJ npeodpaszoBaTens napauiensHoro kona IITK.

V3en IIIIK ocymiecTBisieT MpoBEepKY AOCTOBEPHOCTH MPUHATONW WH(OpMAIUU U TOCTe
IIpUeMa BCEH CEpUHU IOCIEN0BATENIbHBIX CUTHAIOB (IIpUeMa Kazapa) BbIPaOaThIBAET MMITYJIbC
3allMCH U MEPEIAeT ero Ha yIpaBionid BXo 1 peructpa namstu PII.

[Ipu namuumm umnynbsca 3anucu uHGopmauus ¢ IIIIK mox Bo3nmeiicTBHEM TaKTOBBIX
MMITYJIbCOB TE€PENUCHIBAECTCS B cooTBeTcTByromuid peructp PII m ¢ Hero mnepenmaercs Ha
BBIXOJHbIE IIENH IPUEMHOIO YCTPONUCTBA.

OnroBosiokoHHass cuctema cBs3u thuna MC8201, mpenHazHaueHHas Uil Tepenayu
aHAJIOTOBBIX CHTHAJOB, oTiaudaercad oT cucteMbl MC4101 TOIbKO HaIWYHMEM aHaJOIo-
nudpoBoro mpeodpazoBaress B OJIOKE Mepeadn anmnaparyphl.

COBPEMEHHLIE CPEJICTBA TEJIJIEMEXAHUKU 1 CUCTEMA OTOBPAXEHUA
NHOOPMALIMN ®UPMBI «Abb PEJIE-HEBOKCAPBI» B ACY AO DHEPI'O
[Ipennaraemass OOO «ABb Pene-UebGokcapsl» cuctema yrpaBieHHs OXBaThIBAET BCE

ypOBHU 3HeprocucteMbl: 3HeprocucteMa — I[[9C — POC — noacranuus. Ha ypoBHe
HHEPrOCHCTEMBI ISl PEUIeHUs IUCIEeTYePCKUX 3amady mpumensercs cucremMa MicroSCADA u
MHTErpupoBaHHoe ¢ Hel npukiaaHoe [I0 EMS mns pemienus 3agay miiaHUpPOBaHUSI PEKUMOB
paboTbl W OIEHKH cocTosHusl sHeprocuctembl. Ha ypoBusx II9C, POC wu KycroBbIX
MOJICTAaHIIMSAX B JUCHETUEPCKUX LIEHTpaX NMPUMEHSAETCS CHUCTeMa YIpaBlieHUs CeTsIMH Ha Oasze
MicroSCADA, B kauecTBe €€ COCTaBHOI yacTu (PyHKIIMOHHPYET CHCTeMa KOMMEPUYECKOTO yueTa
anektpodHepruu. Ha ©6aze MicroSCADA Ttaxke paboraer IIO Opent++ (rpadudeckas
UH(OPMALIMOHHASL CUCTEMA IS paCTIpeIeIUTENbHBIX CETEH ), MO3BOJIAIONIAs BECTH 0a3y JaHHbBIX
o 00OpyIOBaHUIO, MPOBOJUTH PACUeThl, MOJECIUPOBATh MEPEKIIIOUEHUs, OTCIEKHUBATh PadOTy
OTIepPAaTUBHO-BBIE3IHBIX OpHraja, 0ToOpa)kaTh PEKUM M KOMMYTAIIMOHHYIO CXEMY CeTH Ha (oHe
KapThl MECTHOCTH B peajbHOM BpeMeHu. Ha yposHe moacranmuu (B Tom uucie MTII, KTII, TTI,
PII) ycranaBnuMBarOTCS  yAaJE€HHBIE MHUKpPOIIPOLIECCOPHBIE  YCTPOICTBA  TEIEMEXAHUKU
(koHTposuiepsl  mporecca) RTU211/232, umdpoBsle TEepMUHAIBI  PEICHHOM  3aIUTHI,
MUKpPOIIPOLIECCOPHBIE CUETUMKH 3iekTposHeprun ALPHA, cucrema ynpaBiieHus NOACTaHIMEN
Ha 0a3e cucTeMbl qucnerdepckoro ynpasineHus MicroSCADA.

CUCTEMA MICROSCADA MicroSCADA — ToproBoe Ha3BaHHE OJHOTO U3
IIPOrpaMMHBIX NMPOAYKTOB KOHIEepHa ABD, momydnBiiero 3a mnocinenHee AeCATUIIETHE IIUPOKOE
npuMeHeHne Bo BceM mupe (okono 1300 mHcTammsaiuii 6onee yem B 40 crpanax) B ACHAY
SHEPrOCHCTEM U DJHEProoOBEKTOB Ha 0aze mepcoHanbHBIX KommnbloTepoB (1K) wm
MHUKponporeccopHor TexHukH. Cucrema MicroSCADA mnpeaHasHadeHa Ui TOCTPOCHUS
OTKPBITBIX, TUOKHX, JIETKO PAaCHIMPSEMbIX OJHO- M MHOTOYPOBHEBBIX CHCTEM YIIPaBIIEHUS
pacrpeneuTeIbHBIMUA  CeTSIMH B 00JlacTH 9HEpro- M aiekTpocHaOxkeHus. Paszpaborka wu
YCOBEPIIICHCTBOBAHUE OTACIBHBIX KOMIOHEHT cucteMbl MicroSCADA ¢ opueHTanueid Ha
pa3uYHbIe MPUKJIaJHbIe 00JaCTH MPUMEHEHHUs BEAYTCS B pAIE MPOU3BOJCTBEHHBIX LIEHTPOB
ABDb, pacnonoxennsix B [lIBeruu, [IBeitnapuu, I'epmannu, Janun nu OuHAsSHIAMNA, HAYMHASA C
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1984 1. Iocnenusis Bepcusi cuctembl MicroSCADA (Bepcust 8.4.2.), dyHKIMOHUpYOImAs Ha
Oa3e omeparmoHHoi cucteMbl Microsoft Windows NT, paspaborana kommnanueir «ABB
Substation Automation Oy» (ropona Xenscunku, Tammepe Baaca). Cucrema MicroSCADA
arrectroBaHa ['occranmaprom P® Ha coOTBEeTCTBHE THUIy CpPEICTB HU3MEPEHUS U
3aperucTpupoBaHa B ['ocpeecTpe cpelcTB uzMepeHuil nog Homepom 19047-99.

ApxutekTypa cucteMsl ynpasienuss MicroSCADA

CtpyKTypa CUCTEMBI YIIPaBJIEHUS HEKOTOPOW pacHpeleIUTEIbHON CEThIO, TOCTPOCHHOMN
Ha ocHOBe TexHojorun MicroSCADA, kak MpaBWIO, COAECPKUT CICAYIOIIUE IMOICUCTEMBI U
YCTPOMCTBA: IOJICUCTEMY BEPXHETO YPOBHS, IIOJICUCTEMY HUYKHETO YPOBHS U YCTPOICTBA CBS3H,
KOTOpbIE  OOBEOUHSIOT TMOJCUCTEMBI B  HMH(DOPMALIMOHHO-BHIYMCIUTENbHBI  KOMILIEKC.
[loncucrema BepxHEro ypoBHS, pacloioXeHHass B aucnerdepckoM neHrpe (L), Bxmrouaer:
cepBep OazoBoii cuctembl MicroSCADA; cepBep NpHUKIAAHBIX MporpamMm; Tpadudeckue
paboune CTaHIIMM ONEepaTopoB (B TOM 4HCIe YAaleHHbIE); nepudepuitnoe oO0OpyHaoBaHHUE
(mpuHTEpHI, YCTPOICTBa ayAHoO, BUACO-CUTHAJIM3AlMU, BHEIIHWE Yacbl, MHEMOIIMT U T.I. );
¢dpontenas (CepBephl CBSA3M), KOTOPBIE CBA3aHbI JOKAJIbHON BhrunciutesnbHoi cetbio (JIBC).
CepBep 0azoBoit cuctembl W CepBep CBsS3M MOTYT OBITh pe3epBUpoBaHHBIMH. CepBep
NPUKIAAHBIX porpamm U CepBep CBSA3M MOTYT ObITh MHTErpUpOBaHHBIME ¢ CepBepoM 0a3oBoi
CUCTEMBI.

[MoncucreMy HIKHETO YPOBHS 00pa3zyroT yCTPOMCTBA Mpoliecca: yJaJleHHbIe TEPMUHAIIBI
(RTU), mporpammupyemsbie norudeckue koHTposuiepel (PLC), ycTpolicTBa TeneMexaHUKd
(YTM), penelinble yCTpoiicTBa U T.A.

CBsi3b TOJCHUCTEM BEPXHEr0 M HIIKHETO YPOBHEW OCYIIECTBISETCS C IOMOIIBIO
YCTPOMCTB TUCTAHLIMOHHOW CBs3M (JIMHUM W KaHAJbl CBSA3M, MOJEMBI, ajantepbl U T.1.). B
clydae HepapXu4yecKorl CTPYKTypsl ymopaBieHusi cuctemMbl MicroSCADA mucneryepckue
IEHTPBl MOTYT CBS3bIBATBCA B €AMHYIO HH(POPOMAIIMOHHYIO CETh uepe3 (POHTEHIbl U
ycTpoiicTBa auctanimoHHon cBsizu. Cerb MicroSCADA mosker monkimrodatbest kK apyrum /11,
0a3upyoumMmMcs Ha 000pYAOBaHUH IPYTOTro UCIOTHEHHUS.

Oynknuu cucteMbl MicroSCADA [Iporpammupyemas cucrema KOHTPOJIS M
yIpaBJICHUS]  paclpenenuTeNbHoi  ceThio  (moacranuueii) MicroSCADA  obecrnieunBaet
BBITIOJIHEHHE CIEAYIOMUX 0a30BbIX (YyHKIMI: cOOp W mepBUYHas 00paboTka wHbOpmauu
tesnekoHTpods (TC u TH) ot ycTpoicTB mpoliecca; OpraHu3alus U BEICHHUE OIEPaTUBHOM 0a3bl
nanubix (BJl) mpomecca, oOHOBIsieMOW B TeMmIle Tpollecca; JOMOJHUTEIbHAs o0paboTka
uHpOpMaLUK, pacueTsl, (OPMHUPOBAHUE PETPOCIEKTUBHBIX OTYETOB U COXpaHEHHE HUX B
crienMaabHON  HeomepatuBHOW bBJI; KOHTpoiib 3a COCTOSIHMEM OOBEKTOB YIpaBIICHUS,
¢dopMHpOBaHHE NPEAYNPEKIAIONIMX U aBAPUIHBIX CUTHAIOB U COOOIICHUH, YIpaBieHUE
COOBITUSIMM M aBapUWHBIMH CHTHAJaMH; PYYHOM BBOJ JAHHBIX M KOMAaH]l YIpPaBIEHUS C
MIOMOIIIBIO CPE/ICTB UEIOBEKO-MAIIMHHOTO HHTepdeiica; ¢opMupoBaHHE M Tepeaada KOMaHI
TeJIeyIpaBJICeHUs] yCTPOMCTBAM Mpollecca C NPEABAPUTEIBHOM MPOBEPKON BO3MOXKHOCTH
olepanuii; BBIOJHEHWE aBTOMATUYECKHUX IPOLEAYpP YIpPaBIEHHUS IO 3aJaHHBIM YCIOBUSM;
KOHTPOJIb ¥  yIpaBieHHE  JOCTYIIOM  IIOJNb30BaTeNell  CHUCTEMBbl;  aBTOMaTHYecKas
CaMOJMarHOCTUKa COCTOSIHUSI OOOpYyIOBaHMWS CHCTEMbI YIPABJIEHUS, YCTPONCTB CBSI3M U
YCTPOMCTB Mpoliecca; aBTOMATU3alMsl BEJIEHUS ONEpPaTHUBHON AMUCIETYEPCKON TOKyMEHTAlUU
yCTaHOBIIEHHOM (opMbl; obecriedeHne oOMeHa HH(OpMAIUe ¢ APYrMMH MPOrPaMMHBIMH
naketamu, b/ u ACY Ha 1aHHOM WJIM BEPXHEM YPOBHE YIPABIICHHS; CHCTEMHOE 00CTYy)KHBaHUE
U aJAMUHUCTPUPOBAaHHME  CHUCTeMbl; Tpaduueckuil  uHTepdeiic  moibp3oBarened s
B3aMMOJICHCTBHUSl C CUCTEMOW YIpaBJIEHHUS] U C YIPABISIEMBIM IPOILIECCOM, MOCTPOCHHBINA IO
crangaptam Windows; LUKIMYECKass CHHXPOHM3ALMsS CUCTEMHOTO BPEMEHHU; DAl JAPYrHx
G yHKIIHA.

bazoBele (YHKIHMU CHCTEMBI YNPABJICHUS PEAU3YIOTCS CTaHIAPTHBIM IMPOTPAMMHBIM
obecrieuenuem (I1O) 06azoBoit cuctembl MicroSCADA. JlonmomHUTEnbHBIE HEOOXOAMMBIC
NOJIB30BaTENsIM (YHKIMUA MOTYT OBITh BKJIIOYEHBI B CHCTEMY M3 OMONMOTEK CTaHIapTHBIX
byakumii  LIB5XX) peanu3oBanbl ¢ momornipio s3bika  mporpammupoBanuss SCIL  wmm
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oOecrieueHbl 3a CYeT WCIOJB30BaHUS CTAaHAAPTHBIX TMPUKIAAHBIX IMAKETOB MPOrpaMM
npou3BojcTBa AbBb, a Takke npyrux pa3padoTuukoB, Oiaromapst MoaynbHOU cTpykType 110 u
OTKPBITOCTU CUCTEMBI.

[Ipuknagueie maketsl Integra u Opera (Open++) peanusyroT cleayroIye CreluaibHbIe
GyHKIIMM B 3aavax IUIAHUPOBAHUS W YIPABICHUS paOOTOM DIIEKTPUYECKHX pacIpencereit
cpennero (CH) u vuskoro (HH) nanpsbkenuii Ha 6aze cucrembl MicroSCADA: rpaduueckoe
oToOpa’keHHEe CEeTH B BHUJAE LBETHOW ONEpaTUBHO KOH(pUTrypupyeMoil M MacimTabupyemon
TOMOJIOTHYECKONH CXEeMbl, IMPUBSI3aHHOM K reorpaduyeckuM KOOpAMHATaM, C BO3MOXXHOCTBIO
UCIIONIb30BaHUs B KadecTBe (poHA reorpaduueckoil KapThl MECTHOCTH, C TIPOCTHIM MEXaHU3MOM
HaBUTAllUM TI0 CETH M TAHOPAMHPOBAHHMEM; TpapUUYECKUN TOJIb30BATEIIbCKUN HHTEpdeiic ¢
HCIIOJIb30BAHUEM TOIOJOTUYECKOW W OJHOJMHEMHOM CXEM CETH, OJHOJMHEHWHBIX IHarpaMm
MOJCTAHIMI ISl yIpaBiI€HUS NaHHBIMM U KOHTPOJS 32 COCTOSHHUEM CETH U €€ DJIEMEHTOB;
dopmupoBanue u Beaenue bJ| mo mepBuuHoMy obopynoBanuio cereii CH um HH (c
ucrionp3oBanueM CYBJ MS  Access wmm  Oracle), coxepxkaimeld  NacmopTHYIO,
IKCIUTYaTAI[MOHHYIO, PACYETHYIO U CIIPAaBOYHYIO MHPOPMAITHIO; 0OecTieueHIe ee OTOOpaKeHUs U
UCIIOJIb30BaHUS B CETEBBIX pPacyeTax;
dopmupoBanue 3amnpocoB K B/l u cocraBieHne OTYETOB C COPTHPOBKOH M CTATUCTHYECKOMN
00paboTKO# aHHBIX, BO3MOXHOCTBIO MX TIPOCMOTpPA, PeIaKTUPOBaHus u nepeaadn B MS Word
win Excel; BeneHHe TEXHMYECKOTO yuyeTa MOTPEOJIIEMON 3JIEKTPOIHEPTHH; BBIOJHEHHE
CETeBBIX pPACUETOB B ONEPATHUBHOM pEXHUME, BKIIOYas pacyeT I[OTOKOPACIPEIEICHHUs,
HaIpPsDKEHUH, TOTEph MOIIHOCTH U MAJCHUs HApsyKEHUs, TOKOB KOpoTkoro 3ambikanus (K3), n
OTOOpakeHHe HUX pe3yJbTaTOB Ha Pa3MYHbIX TpaduyecKkux o0pazax CeTH; HUMHUTALHOHHOE
MOJICJIMPOBAHUE KOMMYTALMM B CETH M KOHTPOJb 3a U3MEHEHHEM TOMOJOTUM M MapamMeTpoB
pexumMa cetu (TOK, HalpsDKEeHHE) B KauecTBe (POHOBOTO MPOIIecca; TMHAMHUYECKOE OKpaIInBaHUE
JIMHUH TOMNOJIOTUYECKOM CXE€Mbl M INUH OJHOJIMHEMHBIX CXE€M IIOACTAHIUK IO 3aJaHHBIM
IpaBWjiaM B PEXKHMMAax pPEaJbHOTO BPEMEHH W HMUTAIMOHHOTO MOJICIMPOBAHUS C Y4ETOM
COCTOSIHMSI KOMMYTHUPYIOIIMX alapaToB W 3HAYEHUU MapaMeTpOB pPEXKUMA NJisi YIPOUICHUs
BU3YaJIbHOI'O KOHTPOJIS 32 CEThIO; IJIAaHUPOBAaHHE M TECTUPOBAaHUE IMEPEKIIOYEHHH B CETH B
ABapUUHBIX CHUTyalUsX M HOPMAJbHOM pEXUME C IIPOBEPKOM YpOBHs HAINPSKECHUI,
OTpaHUYEHUH 3JIEMEHTOB CETH 110 HAarpeBy U pabOTHI 3aLIUT, UCIIOJIb3YS PEKUM MOJIETUPOBAHUS;
ABTOMATU3UPOBAHHAS TMOJTOTOBKA IMPEAYCMOTPEHHOTO KOMIUIEKTa YHH(PHUIIMPOBAHHBIX TIO
dbopMe TOKYMEHTOB (3asBOK, pa3pelieHWd, MPHUKA30B, YBEAOMJICHHMH W T.I.), CBS3aHHBIX C
BBITIOJIHEHHEM paboT Ha 3JEKTPOYCTaHOBKAX; JIOKATU3alsl yCTOWYMBBIX moBpexaeHuit (K3) B
CeTH, ompeneneHue BeposTHbIX MecT K3 M oToOpakeHHME MX Ha CXeMe CeTH Ha OCHOBE
U3MEPEHU W pacyYeTHBIX [aHHBIX; H30JALMS 30HBI TOBPEXKACHHUS IyTEM ONEPaTUBHOIO
IUTAHUPOBAHUS MOCIIEA0BATEIHHOCTH MEPEKIIOUEHNN Ha OCHOBE MCIOJIb30BAaHUs TaHHBIX CETH U
IBPUCTUYECKUX MOJIETICH IUIAaHUPOBAHUS; YIPABICHUE OINEPATUBHO-BBIC3IHBIMH OpUTragaMu
(OBB) ¢ orciaexxumBaHWEM WX MECTOHAXOXKIEHHWS;, aBTOMATH3AIMS COCTaBJIEHUS OTUYETOB 00
aBapUMHBIX U IUJIAHOBBIX OTKIIOUYEHUSX B CETU; BEJICHUE CTATUCTUKU TIOBPEKICHUU U
OTKJIIOUEHUN OOOpyIOBaHUS MO y4yacTKaM, MOACTaHUMSIM U ¢uiepaM, U HEKOTOpbIE Ipyrue
¢ynkuuu. 3a cueT MOAYJIHHOTO MpUHIHUNA peanu3anuu GyHkiuil B cucreme MicroSCADA npu
YCTAaHOBKE CHCTEMbl HAa KOHKPETHOM OOBEKTE peau3yeTcsi TOJIbKO HEOOXOIUMBbIH Habop
(YHKIMOHATIBHBIX BO3MOXXHOCTEH, UTO MMO3BOJISICT HAUTH ONTUMAIBHOE [0 CTOUMOCTH pPeIIeHUE.

OTau4uTeNbHBIE XapaKTepUCTUKH U cBoiicTBa cucteMbl MicroSCADA IlpuBenenHbie
HIDKE XapakTepucThku cucreMbl MicroSCADA Bepcuu 8.4.2. BBITOJTHO OTJIMYAIOT €€ OT APYTHX
SCADA-cucTem: BbICOKas CTENEHb anpoOMPOBaHHOCTH TexHoJorun noctpoenus ACJ1Y Ha 6aze
cucteMbl MicroSCADA u 6a3oBoro nmporpammuoro ooecredenus (6omnee 1300 o0bexToB, Oosee
yemM B 40 cTpaHax); MCIOJIb30BaHHWE B KauyecTBE IIATGOPMBI IIMPOKO PACIIPOCTPAHCHHOM,
pa3BUBaeMOU W TMOAJEpKUBaeMoil omepanuonHoii cucrembl MS Windows NT, a B kadecTBe
anmapaTtHoil 06a3pl — CTaHAApPTHBIX [EPCOHAIBHBIX KOMIIBIOTEPOB U 000pyHOBaHUS
BBIYHMCIIUTENBHBIX CETeH BEOYIIMX MUPOBBIX MPOU3BOJUTENCH; BHICOKUE MPEIENbl JOMYCTUMON
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eMKOCTH HMH(OpMamoHHOW Monenu mporecca (Oomee 200 MIH. 3HAYEHMH NapaMETPOB C
o6bemoM namsatu st b1 3,2 I'6aiiT), oOHOBIsIEMO# B TEMIIE TIpoIIecca;

OpUTHHAJIBHBIE Pa3BUTHIE CPEACTBAa OMHCAHUS, PErHCTpalud, OOpabOTKH, XpaHEHHs
uHpopmanuu B bJl peaqbHOro BpeMEHU M PETPOCHEKTUBBI, a TaKkKe oOMeHa JaHHBIMU MEXIY
KOMITOHEHTaMHU CHUCTEMbI, OCHOBAHHBIE HA MCIIOJIb30BAaHUH CIIEHUAIBHBIX JOTHYECKUX TTOHSATHIA:
00BEKTBI cuCTEMBI (9 THUTIOB), 0OBEKTHI TIporiecca (8 THUIIOB), MPUKIIATHBIE 0OBEKTHI (9 THUIIOB) U
JOPYTUX ¥ UX CTATHYECKUX M TUHAMHYECKHX XapaKTePUCTUK (aTprOyTOB);

MHOT000pa3ue BapuaHTOB HAIJISAIHOTO TrpaUuecKoro OTOOpaKeHUs KOHTPOIUPYEMOTO
nporecca € HCIOJIb30BaHUEM CTAaHJAPTHBIX U CHEIHUaNbHBIX Ui TNPUKIATHONW 00jacTu
rpaduyecKkux »JIEMEHTOB M NpPHUEMOB (MHEMO- W OJHOJMHEWHBIE CXEMbI DJIEKTPHUYECKHX
COCMHEHUH, Tpad TOMOJOTUU CeTH B MacmrTabe U reorpapuueckux KoopaWHaTax, (oH
reorpaduuecKod  KapThl); BO3MOXXHOCTb HMHTETpalldd B  €AUHYI0 HH(POpPMaIMOHHO-
YIPaBIIAONIYIO0 cucTeMy KOMITOHEHTOB MicroSCADA ¢ UMEIOIIMMUCS ¥ HOBBIMH MTPHUKJIATHBIMH
naketamu nosb3oBatens (APM, ACY TII, opraauzanuonHo-xo3siictBeHHBIME ACY), a Takke
obecnieuenrne obmeHa maHHbIMU ¢ Windows-mipunoxkenusmu (MS Word, MS Excel u 1.11.) 1
6azamu manabIX (Oracle u T.I.) 3a CYET UCIOJIB30BAHUS IIUPOKOTO CIIEKTPA MOIEPKUBAEMBIX
IPOTOKOJIOB U MpoILenyp oOMeHa JaHHBIMM; CIelHalIbHbIE Pa3BUTHIE CPEICTBA MHTETPALUU C
000pyI0BaHNEM HIDKHETO ypoBHS npousBoacTBa ABD (ynanenusimu tepmunanamu cepuu RTU,
penelinpivu TepmuHanamMu cepu SPACOM u REF, perucrparopamu noBpexaeHuil cepuit
SPEF u REC, cuerunkamu osnektposHeprun ALPHA, AucTaHIIMOHHO yIpaBiseMbIMU
BeIKIO4arensimMu Harpysku DTU u gap.), 4To MO3BOJISIET MOJYYUTh COBPEMEHHOE KadyeCTBO
yIpaBieHUs; MOJJEpPKKA TMapajlieIbHbIX HE3aBUCHMBIX KAHAJIOB CBSI3U C OMNpEJesIeHHEM
OTJENBPHOTO BUAA NPOTOKOJIA JJIs KaKAOro KaHaja, BO3MOXHOCTh OINEPaTHUBHOTO U
HEOIepaTUBHOTO BHIOOPA MCIIONB3yEeMbIX JIMHUN CBS3U; BO3MOXHOCTh CTHIKOBKU C MPAaKTHUYECKU
JTIOOBIMM ~ YCTPOWCTBAMM  TEJIEMEXaHMKH M KOHTPOJJIEpaMH Ipolecca 3apyOeKHBIX H
OTEUYECTBEHHBIX MPOU3BOJIUTENEH 3a CUET WCIOJIb30BAHMS: CTAHAAPTHBIX MPOTOKOJIOB OOMEHa,
CTHeLHATbHBIX aJanTepoB, pa3pabOTKH KOHBEPTEPOB MPOTOKOJIOB; BO3MOKHOCTD IMOAKIIOYSHHUS
Pa3IUYHBIX JOTOJHUTENbHBIX JUCHETUEPCKUX CPEICTB OTOOpaKeHMs: MO3aWYHBIX IIUTOB,
naHeJe WHAMKALWHU, MPOSKIMOHHBIX CUCTEM U T.J.; MOJHOTA, NETaJbHOCTh U BBIBEPEHHOCTH
JOKYMEHTallud [0 CHUCTeMe, OO0ecleyuBalie YCKOPEHHOE  OCBOEHHE  CHUCTEMBI;
00€CTIeYeHHOCTh METOAMYECKON U TEXHHUECKOW 0a3bl mporecca 00ydeHus: 00CIyKUBAIOIIETO U
AKCIUTYaTUPYIOIIETO MepcoHaja 3aka3unka B ydeOHbIX 1ieHTpax ABD.

K uncny XapakTepHBIX CBOMCTB CHCTEMBI, 00€CIEUMBAEMBIX TEXHOJIOIMEM CHCTEMBI
MicroSCADA, MOXKHO OTHECTH:

MOJIYJILHOCTh CTPYKTYPBI UCHOJB3YEMBIX AalllapaTHBIX M MPOTPAMMHBEIX CPEICTB, YTO
obecrieunBaeT BO3MOXHOCTh KoHpurypupoarb ACJIY Ha 6a3e texnonorun MicroSCADA u3
000pyIOBaHUS M TPOTPAMMHOrO OOECTIeUCHHs PAa3HBIX MPOM3BOIUTENCH; agalTUPYEeMOCTh K
Pa3IUYHBIM 1O BUAY M CJIOXKHOCTH KOHTPOJHMPYEMBIM IpOIIECCaM, UYTO IMO3BOJSET MPUMEHSThH
CHCTEMY BO MHOTUX HPUKIAIHBIX OOJACTAX SHEPreTHKH s KOHTPOJS IHEProOOBEKTOB C
IIMPOKUM JHANIAa30HOM CHUTHAJIOB TEJICKOHTPOJISI U TeneymnpasieHus (oT n X 10 go n x 10000);
TMOKOCTh B OTHOIIEHWH apXUTEKTYphl W CTPYKTYpPhl amNmapaTHOTO W MPOTPaAMMHOIO
o0OecrieyeHus, 4YTO TIO3BOJSET CO3/1aBaTh HEpPapXUUYECKHME MHOTOYPOBHEBBIE CHCTEMBbI
yIIpaBJICHUS C ONTHUMAJIBHBIM COCTaBOM IPOTPAMMHO-TEXHUYECKHX CPEJICTB Ha KaKIOM YpOBHE
UCXOs U3 Habopa BHIOIHAEMBIX (QYHKIIMI KOHTPOJIS U YIPaBlIeHUs; MOOUIBHOCTD anmapaTHbIX
U TPOTPaMMHBIX CPEICTB — IO3BOJSIET NMPOM3BOJIUTH OBICTPBHIM MEPEHOC U INEPEHACTPOUKY
CUCTEMBI NPU MEePEMEILICHUN AUCIIETYEPCKOTO LIEHTpa B MpeJesiax 3/1aHus, ropojia WK peruoHa
— 3a CUeT OTCYTCTBHS JKECTKMX CBs3€ii ¢ MarepuajJOoeMKUM M KpPYIMHOTabapUTHHIM
0o0opy/sOBaHUEM, a TaKXe 3a CYET MPOCTOTHI aJanTalii K pa3jiNdHbIM CpPEeICTBaM U KaHallaM
CBSI3U; MAacIITaOUPyeMOCTh — JaeT BO3MOXKHOCTb, YCTAaHOBUB HAuYaJIbHYI0 MHHHMAJIbHYIO
KOH(UTYpalHIO CUCTEMBI, B IaJIbHEHIIIEM PacIIupsATh U YCIOKHATh €e: HapalluBaTh anmnapaTHOe
oOecrieyeHre, BKIIIOYAs pe3epBUPOBAaHHUE, YCTaHABIUBATh JONOJMHHUTENbHbIE ¢yHKuuu II10O,
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pacmpsaTh U MojaepHuU3upoBarh bJ[ cunamu crnennanucToB 3aka3uuka; HaJIEKHOCTh CHUCTEMBI
— ofecrneynBaeTcs 3a cUeT CIAeAYIMUX (HaKTOPOB:

BO3MOXHOCTHU TOpPAYCTO PE3CPBUPOBAHNA OCHOBHBIX KOMIIOHCHTOB CHUCTCMBbI (pa60q1/1x
CEPBEPOB, CEPBEPOB CBS3H);

HETPEPHIBHON CaMOAMArHOCTHKH COCTOSIHUS 00OPYJOBAaHUSI CUCTEMBI, YCTPOWCTB CBS3U
1 YCTPOMCTB Tporiecca);

OTKPBITOCTH CHUCTCMbBI — oOecreunBaeTcs IIAPOKHUM CIICKTPOM MOAACPKUBACMBIX
CTaHJAPTHBIX MMPOTOKOJIOB M CPEIICTB OOMEHA JJaHHBIMU KaK Ha YPOBHE YCTPOWMCTB TpoIiecca, Tak
u Ha ypoBHe JIBC, a Takke IOCTYIHOCTBIO M BO3MOXKHOCTBIO HCIIOJIb30BaHHS OO0YYEHHBIMU
MOJIb30BATEISIMH WHCTPYMEHTAIBHBIX CPEACTB CUCTEMBI Uil €€ MOTUGUKAIMH W Pa3BUTHSL

YKOHOMHUYHOCTh — JIOCTHTAeTCS 32 CUET HMHTETPaIbHOrO JCHCTBHS (PAKTOPOB, CBS3AHHBIX C
MOJYJTHHOCTBIO, THOKOCTBIO, MAaCIITAOUPYEMOCTHIO M aIallTUPYEMOCTBIO CHCTEMBI.
CepBucHble  BO3MOXHOCTH  cucteMbl  MicroSCADA I'ubkmit  mMexaHu3M

IPOrPaMMUPOBAHUS PEKUMOB cOOpa U OTOOpa)KeHHsI NaHHBIX IO MHOTONapaMeTpPUYECKUM
KPUTEPUSM, CBS3aHHBIM C MOMEHTAMH BPEMEHU W/WIIM COOBITUSIMU B CHCTEME. XpaHEHUE
nH(popManuu B omepaTUBHON M HeomepaTtuBHOW BJ] ¢ MeTkamu BpeMeHHM M JTOCTOBEPHOCTH;
ryOMHa XpaHUMOW PpEeTPOCIEKTHUBBI JTaHHBIX IIpollecca W 3amuceid B JKypHale COOBITHIMA
oTpezesnsieTcss aBTOMaTUYECKU UCXOJI U3 pacrlojiaraéMbIX PECypcoB ONEPATUBHON U AMCKOBOMU
namsTh. YJ00HBIE CPEICTBa JOCTyMa KO BCEM CHUCTEMHBIM JAaHHBIM M JaHHBIM Ipoliecca ¢
KOHTPOJIEM TIOJTHOMOYHWHN Todb30Bareneil. ['mOkuit MexaHu3M OIpeieieHus] U KOHTPOJIS
IIOJIHOMOYMI OJIb30BaTeIe (KOHTPOIIb, yIIpaBiIeHUE, IPOEKTUPOBAHNUE, AIMUHUCTPUPOBAHUE).
Mmuoro3amaunsiii (10 100 nmpukiIagHbIX TpOrpaMM) B MHOTOTIOJIB30BaTeNbekuit (10 S0 pabounx
MeCT, B TOM YHCJI€ yJaJIeHHble pabouue CTAHLUHU) PEKUMBI PabOTBI CHUCTEMBI B PEaJbHOM
BpPEMEHH.

OTtobpakeHne HMHPOpPMALMU B BUAEC KOMOMHAIMHM (DYHKIIMOHAIBHBIX, CTPYKTYpPHBIX,
MHEMOHHMYECKHUX, TOIMOJOTMYECKUX U OIHOJMHEMHBIX CXEeM CeTH C JAUHAMHYECKUM
OKpAIlIMBaHUEM 3JEMEHTOB B 3aBHCUMOCTH OT HMX COCTOSHHUA. OOBEKTHO-OPUEHTHPOBAHHBIN
MHOTOOKOHHBIN Tpadudueckuit wHTepdelc TMonbp30BaTee, BKIIOYAIOIINN CTaTHYECKHE U
TUHAMHUYECKHE U300pakeHusi, GyHKIIMOHATbHBIC KITFOYM M JUAIOTOBBIE OKHA ISl KOHTPOJIS U
yIOpaBieHUs] Ha MOHUTOpax onepatopoB. Kondurypupyembsie ¢opmbl KypHaAJIOB AJis
MPOTOKOJIMPOBAHUS COOBITHIA U aBaAPUITHBIX CUTHAJIIOB B CUCTEME M aBTOMaTHYECKOE UX BEJICHHUE.
OnepatrBHas HacTpoMKa U BeJeHUE CIHCKa 0J0KHpoBOK. CpencTBa ObICTPOro BHI30BA HA DKPaH
CIHCKOB COOBITUH, aBapuUHHBIX CUTHAJIOB M OJOKHPOBOK, B TOM YHCJIE C HCIIOJIb30BaHHEM
MHOTOKPHUTEpUANbHBIX (PuibTpoB. CrenuanbHble MEXaHU3Mbl JTHHAMUYECKOTO OTOOpa)KeHUs,
KBUTHPOBAHUS M [IBETOBOU MICHTU(DUKALIUN aBAPUIHBIX COOOIICHHIA U CUTHAJIOB B 3aBUCUMOCTHU
OT WX Tuma W craryca. OnepaTHBHYIO OJIOKHMPOBKY/pa30JIOKMPOBKY CHUTHAJIOB, COOOIICHHM,
YIPaBJIAIONMX KOMaH IO YCTPOWCTBY W/HJIM TPyIIe YCTPOUCTB. JIMCTaHIIMOHHBIN TPOCMOTP H
OTiepaTUBHOE W3MEHEeHHe YycTaBok 1udpoBoit P3A omepatopom ¢ [J[I[. OmnepatuBHOE
NEPEKIIIOUEHNE CUCTEMBI MEXKAY pEeKMMaMHM peajlbHOr0 BPEMEHM U HMMHUTALUOHHOIO
MOJIeIUpOBaHUs PaboThl ycTpoicTB. OmnepaTtuBHOe BKIOUeHHe/MckimoueHne KII w3 30HBI
KOHTPOJIS U ynpaBieHHus. [ MOKylo, JIETKO HACTPauBaeMYIO0 CHCTEMY OTOOPaKEHHS TEHJIICHIIMN
W3MEeHEeHUs: (TPEHJO0B) HW3MEPEHHBIX W BBIYHCICHHBIX TIEPEMEHHBIX Iporecca (TaOHIlbI,
rpaduKy, AMarpaMMbl) IO 3ampocy omepatopa. OmnepaTHBHO MPOrpaMMHPYEMYIO CHCTEMY
ABTOMAaTUYECKOM OTYETHOCTH O H3MEpPEHHBIX M PpAcCCUUTAHHBIX IapameTpax mpolecca ¢
3a/laHHOM BPEMEHHOM MEPUOANYHOCTBIO (CYTKH, HENIENS, MECSIL], TO/) U MOArOTOBKY OTYETOB IO
3arpocy orepaTropa ¢ BO3MOKHOCTbIO PYYHOTO PEIaKTUPOBAHUS Pe3yIbTaTOB. ABTOMAaTUYECKUN
pPEKUM apXUBUPOBAHUS U PE3EPBUPOBAHMS JAHHBIX IO MPOTPAMMHUPYEMBIM YCIOBHUSM.
BosmoxxHocTu Monudukanuy, paciiupeHuss 1 HaCTPOMKHU anmnapaTHBIX U MPOrPaMMHBIX CPEJICTB
CHCTEMBI II0JIb30BaTeNIEM BO BpeMs HOPMAJBHOTO pexuma paborel. Cucrema OInepaTUBHOU
CTPYKTYpPUPOBAHHON KOHTEKCTHOM MOJCKa3KU Ha JIOOOM 3Tare paboThl, a TaKXkKe Pl IPYrHX.
CepBucHblE BO3MOXHOCTHM CHCTEMBI MOTYT OBITh JIETKO PpacIIMpPEHbl I10JIb30BATEIsIMU B
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IIPOLIECCE IKCILTyaTalluy IyTEM OCBOCHMS U MCIOJIb30BAaHUS MMEIOIIUXCS B COCTaBE CUCTEMBI
MHCTPYMEHTAJILHBIX CPEJCTB, TaK KaK CUCTEMa SIBJIETCS OTKPBITHIM POrPAMMHBIM ITPOYKTOM.
WuTepdeiic nmonpzoBaTens

Oneparop KOHTpOJHMpPYET IMpollecc IyTeM MpPOCMOTpa Ha JKpaHe MOHHUTOpa
U300paKeHM, TeHEPHUPYEMBIX CHCTEMOW aBTOMAaTHYECKH WM BBI3BIBAEMBIX C IOMOIIBIO
pa3HOOOpa3HBIX MEHI0 M MUKTOIpaMM, M TMOJaeT KOMAaHJbl yIpaBieHUs (MpocMaTpUBaEcT
pe3yibTaThl  U3MEpeHuil) myreM  BblOopa  rpaduueckoro  o0paza  yIpaBlsieMOro
(M3MEpUTEIHLHOTO) YCTPOMCTBA HA TEXHOJOTHUYECKOW cxeMme (OIHONMHEHHOMN, CTPYKTYpHOH,
MHEMOHHYECKOW WMJIM TOMOJOTHYECKOW) W HAKaTUSl C MOMOILBIO MBIIIKA Ha (DYHKIIMOHAIbHBIE
KIIIOYH, PACIOJIOKEHHbIE B OKHE KOHTEKCTHOIO JHaliora Ha »KpaHe MOHUTOpa. PyuHoii BBOX
(penakTUpOBaHUE) JAHHBIX OCYILECTBIISIETCS C TOMOLIBIO KJIABUATYPBHI.

[Ipouiecc MOXKET KOHTPOJIMPOBATHCS U YIPABISATHCS OMEPATOPOM «BPYUHYIO» HIIU
aBTOMATHUYECKH JTMOO COYeTaHMEM YKa3aHHBIX crocoOoB. Ilpouenypa «pyyHOro» ympaBieHUs
HAUYMHAETCS C BBI30BA HYKHOT'O M300pakeHUs WM JUAIOTOBOro OKHa oreparopom. [Ipouenypa
aBTOMATUYECKOTO YIPABIEHUS 3allyCKaeTcs B 3apaHee 3aJaHHble MOMEHTBl BPEMEHH,
NEePUOANYECKH, TP OINPeIeTICHHBIX COOBITUSX B MpOLIecce, OCIeI0BaTENbHO, IPU MPOBEPKAX U
T.A. U 3aKJIOYaeTcsl B BBINOJHEHUM cocTaBieHHbIX 3apaHee SCIL-nporpamm. Kontpons un
ynpaBierue camoii cuctemord MicroSCADA BBITIOJNHSIETCS 1O TE€M JK€ MPHUHIMIAM, YTO H
KOHTPOJIb U YIIPaBJIECHHUE MTPOLIECCOM.

Cucrema obecrieyBaeT BO3MOXKHOCTb OJJHOBPEMEHHOTO MOKa3a HECKOJIBKUX MPOIIECCOB
(Heckonpkux m3o0paxkennid MicroSCADA) B pa3nuyHbIX OKHax Ha 1-3 MoHHMTOpax paboueit
CTaHIIMH ONEepaTopa U ONEePaTUBHOTO U3MEHEHUS COCTaBa, pa3Mepa U pa3MelIeHHs] 3TUX OKOH Ha
9KpaHe. DTa CIOCOOHOCTh MO3BOJIAET MapauIeIbHO Ha OJHOM pa0odyeM MecTe KOHTPOJIHPOBATH
MPOLIECC, YIPABIATH CUCTEMOMN, MPOEKTUPOBATH MPUIIOKEHUS.

CocraB nporpaMMHBIX cpeAcTB 6a30Boit cucteMbl MicroSCADA

[Iporpammusbie cpenctBa 6a3oBoii cuctembl MicroSCADA BKITFOHArOT:

[JIABHYIO TIPOrpaMMy (s1po), OOECTEeYMBAIONIYIO COTJIACOBAHHOE (YHKIMOHHPOBAHUE
Bcex KoMroHeHTOB cucteMbl (SYS500); cuctemy ympaBiaeHus 0OazaMH JaHHBIX PEATbHOTO
Bpemenu (B/IPB) mis omeparuBHO# mHbopManuu U HeonepatuBHOW BJl mis apxuBupoBaHus
PETPOCIEKTUBHBIX JAHHBIX, UCHOJB3YIONIYI0O COBPEMEHHBbIE METO/Abl 00paboTKU HH(OpMAIINH;
MHCTPYMEHTAJIbHBIE CPEICTBA IS KOHQUTYPUPOBAHUS U OMUCAHUS (DU3NIECKUX, JTOTMYECKUX U
nH(popManmoHHBIX 00BeKTOB cucTteMbl ympaieHus (TOOL), a Takke OOBEKTOB JaHHBIX
(SIGTOOL);

OuOIMOTEKH CTaHAAPTHBIX (QYHKIUI KOHTPOJIS U YIIPABJICHUS [IPOLIECCOM ISl YCKOPEHHUSI
pa3paboTku mpukiaaHeix mporpamm (LIB500, LIB510); 00BeKTHO-OpUEHTUPOBAHHBIN SI3BIK
BBICOKOTO YPOBHS [UIsl peald3allid CHENUaTbHbIX (QYHKIUN MPUKIAJIHOTO MPOTrPaMMHOIO
oOecrieyeHus ¢ nomoibio Makpokoman (SCIL); opuruHanbHbIA rpaduyeckuii pegakTop s
pa3paboTku  mojHorpaduueckoro  moiib3oBaTenbckoro — mHTep(deiica  (Visual  SCIL),
Bkimouatonii  Penaktop W3oOpaxkenuit, Pemaktop [IpencraBnenuii, Pemaktop Jlmamora;
BCIIOMOTaTeNbHble WHCTpYMeHTalbHble cpeacTtBa (KonBeprep si3bika, KoHBepTep MpoTOKOIOB,
HaBurarop no o0beKkTaM CUCTEMBI);

KOMMYHHKAI[MOHHOE MpOrpaMMHOe oOecriedeHue AJisl CBSI3U MEXIy KOMIOHEHTaMHU U
y3namu cucteMbl (NET);

HNIMPOKUN CHEKTpP MOANEPKUBAEMBIX CTAHIAPTHBIX MHTEPPEHCHBIX CPEACTB IS
CTBIKOBKHM C JIPYTMMHU MAKeTaMM MPOrpaMMHOro obecriedeHus: u 6asamu ganHbix (SOL/ODBC,
DDE, API, CPI), a Taxxe psii OTKPBITHIX MPOTOKOJIOB BEIYIIUX MPOU3BOIUTEICH KOHTPOJICPOB
nporecca.

[IpoexTupoBanue npukiIaaHbeix (QyHkud cuctembl MicroSCADA [IpuknagHsie
(GyHKIMOHATIBHBIE  BO3MOXKHOCTH ~ cucteMbl ~ MicroSCADA  mporpamMMmupyroTcss — Ais
OTIpeIeNIEHHOr0 Tpoliecca B COOTBETCTBUHM C TPeOOBAaHUSMHU M IOXKEIAHUSMHU TOJb30BaTENIEH.
OcnoBHas nporpamma MicroSCADA He cofepXUT GpyHKIUI NPUKIAJHBIX IPOrpamMM, KOTOpPhIE
IOPUHIATO HAa3bIBaTh «IPUIIOKEHUSMU», HO MPENOCTaBIAECT CpPEACTBA AN HMX CO3JaHUS U
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¢ynkunonuposanusi. Bee ¢ynkmun npunoxkenuit B cucteme MicroSCADA pasmeriensl Ha
OJIHOM YpOBHE MPOTrpaMMHOro oOecredyeHus, KOTOPhIA MOKET U3MEHSATHCS U pacUIMpATbes (B
TOM YHCJI€ NPOMIEAIINMU TOJATOTOBKY IOJB30BaTeIsIMH) 0O€3 HEeoOXOIMMOCTH H3MEHEHHS
OCHOBHOIl mporpammel (siapa). IIpormecc co3manHus makeTa MPUKIATHBIX (YHKIUN CHCTEMBI
MicroSCADA 11 KOHKPETHOTO TMOJIb30BaTeNsl BKIIOYAET B ceOsl CO3JaHME COBOKYITHOCTHU
HEOOXOAMMBIX OmpeneneHnuid Juisi 0a3bl JaHHBIX TpoIecca, a Takxke pa3paboTKy Habopa
n300pakeHui, auamoroBelx okoH U SCIL-mporpamMm ympaBieHHSs HMH B CBS3H C
OTIpENIeICHHBIMH  MOMEHTAaMH BpPEMEHHM W/WIM COOBITHSMH B mporecce. Pa3paboTka
OCYILECTBIISICTCSI C TIOMOIIBIO BXOJSIIMX B COCTAaB CHUCTEMbl MHCTPYMEHTAJIBHBIX CpelncTB. B
pe3ynbTare MoJiydyaeTcsi MPOrpaMMHBIN MakeT Ui KOHKPETHOTO MPUJIOKEHUS, PeaTu3yIoIInii
TpeOyeMblii Habop (HYHKIMI KOHTpONA U ynpasieHus. Ha miatdopme oqHOI 6a30BOi CHCTEMBI
MicroSCADA wmoryt pa6orats no 100 mpmioxenuii. Pa3paboTka NMpUKIaTHON TPOrpaMMbl
BBITIOJTHSETCS] TP TIOMOIIHM OMOIMOTEK CTaHIAPTHHIX (DYHKIUN MPHIOKEHUH TOJ Ha3BaHUEM
LIB500, LIB510 u/unu myTem mporpaMMUpOBaHUS Ha CIEIUATBLHOM SI3BIKE MMPOTPAMMHUPOBAHUS
cucreMbl MicroSCADA — 00BeKTHO-OPHEHTUPOBAHHOM s13bIKe BBICOKOro ypoBHs SCIL.
bubnuotexn LIB5SXX obecnieunBaroT ObICTpOE TPOSKTUPOBAHUE TIPHIIOKEHUS TSI CTAHIaPTHBIX
pelieHnii B 00JIACTH yIpaBJIEHUS paclpeienuTenbHoll anekrpuueckoit cerbto CH/HH, B TO
BpeMsi Kak mnporpamvmupoBaHue Ha s3bike SCIL mo3BomsieT co3gaBaTh pasHOOOpas3HBIE 110
(GYHKIMSAM TPUIOKEHHS B PA3JIMYHBIX MPHKIATHBIX OO0JIACTSX € YYeTOM MOTpeOHOCTelH
M0JIb30BaTENEH.

AmnmnapaTHble cpefcTBa U onepannoHHas cucrema Cucrema MicroSCADA Gasupyercs
Ha HCMOJb30BaHUU TEPCOHAIBHBIX KOMIIBIOTEPOB c mporeccopoMm Intel Pentium u apyroro
CTaHJApTHOTO KOMIIBIOTEPHOTO  OOOPYAOBaHHMS IIMPOKO HM3BECTHBIX  IPOH3BOJIUTENEH.
TpeboBanmsi K ammapaTHOW YacTH CHUCTEMBI ONPENESAIOTCS  MacimTadamMu  O0BeKTa
aBTOMATH3AINH, HA0OPOM HCIOIB3YeMbIX (YHKIIMI KOHTPOJIS U YIPABICHUS U TEXHHYECKUMU
yCJIOBHSAMU WX peanu3anuu. baszoas cuctema MicroSCADA Bepcuu 8.4.2. GyHKIMOHUPYET HA
ocHOBe onepannoHHo# cuctembl Microsoft Windows NT 4.0.

VYnanennoe ycrtpoiictBo TenemexaHuku RTU211  DyHKIMOHAIbHBIE BO3MOMXKHOCTH
cucreMbl MicroSCADA u 3¢d¢dekTuBHOCTh €€ MpUMEHEHHs Ul KOHTPOJS M YIpaBJICHHUS
3HAYUTENIbHO MOBBIIIAIOTCS B CIy4Yae MCIOJb30BaHUS B KAU€CTBE YCTPONCTB TEeJIEMEXaHUKH IJIs
CBSI3U C MPOLIECCOM NMPOU3BOAUMBIX ABB ynaaeHHBIX YCTPOHCTB TelleMeXaHUKU (KOHTPOJUIEPOB
nporecca) RTU211. VYnaanennsni tepmunan RTU211 sBasercs craHmapTHOW CHCTEMOU
TeJNCeYyNpaBlIeHUs, MPEJHA3HAYCHHON ISl MCIOJIb30BAHUS B CHUCTEMAax YIIPABJICHUS CETSIMHU U
paspaboTtanHoi kak 1eHTpamMu ADBb, Tak w npyrumm mupomsBomutensmu. RTU211 merko
aIanTUPyeTCs K Pa3IMYHBIM CpelaM Iepelayd U pa3iuuHbIM pexkumam Tpaduka. OH umeer
MUKPOIIPOLIECCOPHOE YIPABIEHUE, MOAYIBHYIO CTPYKTYpY U pa3paboTaH Ajisi MPUMEHEHHS Ha
oowvekrax ¢ xommdectBoM curHanoB (TC, TU u TVY) B mmamazone ot 20 mo 1800. RTU211
MO3BOJISIET THOKO MPOrpaMMHPOBATh PEKUMBI cOOpa, TEPBUYHOM 0OpabOTKM M Tiepenayu
JTAHHBIX, YCTPOMCTBO TAaKXKe MOXKET OOECHeurMBaTh BBHITIONHEHHE psAa MPOrpPaMMHUPYEMBIX
dbyHKmiA TokanbHON aBToMatu3aiuu (JIAD®)]. COop u BbIada TaHHBIX TIPOIIECCa BHIOTHASTCS
IaTaMyd BBOJA/BbIBonA. Kakmash M3 TakuxX IUIaT MMEET CBOM pabodmii mporeccop, KOTOPBIN
BBITIOJTHSIET OCHOBHBIE ()YHKIIMM BBOJA/BBIBOJIa M TMPEABAPUTEIHHOM 0OpaOOTKM JAaHHBIX. DTO
CHIDKAET Harpy3kKy Ha pabouuii mporueccop LEHTPaIbHOTO YIPABJISAIOMEro OJ0Ka U Ha Cpeny
nepefayd JaHHbIX. TeM caMbIlM OOECreurBaeTcs BBICOKAash MPOU3BOAUTENBHOCTH 00pabOTKU
CHTHAJIOB.

JIA®-niporpaMmMbl  MOKHO ~ HWCIIOJIB30BaTh Ppa3IMYHbIM  00pa3oM, Hampumep, IS
peau3anuy MpeIBapUTEIbHO COCTABICHHBIX MPOTPAMM MEPEKIIOYCHHM, TAKUX KaK OTKIIOYCHHE
W 3a3eMJICHHE, 3aMeHa COOPHBIX IIWH, BKIIOUECHHUE Ha apaJieIbHYI0 padoTy TpaHchopmMaTopoB
u T.1. Takue mporpaMMbl MOTYT OBITh BBIMOJTHEHBI aBTOMATHYECKH, C HAJUICKAIIUM Y4ETOM
COCTOSTHUS 1M yIpaBieHus, OJOKHMPOBOK U MPOBEPKH JTOCTOBEPHOCTH M3MEPEHHBIX BEIHYMH.
HecrnocoGHOCTh BBIMOJIHUTEG YCIOBUSL MEPEKIIOYCHHUS MOXKET OBITh ONpeieieHa U CIYXKHUTb
KpUTEpUEM JUISl TIPEKpalleHHs] TPOrpaMMbl MepektoueHuil. [ moAroToBKY, TECTUPOBAHUS U
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3arpy3ku JIA®- mporpamm ucnonb3yercs cnernuanbHas nporpamma (PTS), pabotaromas nHa
aBToHOMHOM [IK.

MunuManbHas cucreMHas koHpurypamuss RTU211 B Hacrosiiee BpeMs yMmeliaercs: B
oJHOM KoMmmakTHOM moxayie (385 x 110 x 100 Mm), moMenieHHOM B TIJIaCTHKOBBHIN Kopryc. B
TOT MOJAYJIbh BXOISAT WCTOYHUK TMHUTaHUS TMOCTOSHHOTO Toka (24-110 B), wunTepdetic
BBO/Ia/BBIBOJIA, TIJIaTa IMEHTPAIBHOTO IpoIleccopa W CTaHAAPTHBIM V23-MojeM, KOTOPBIA Mpu
HEOO0XO/IMMOCTH MOKET OBITh 3aMEHEH Ha JPYroi B ciydae HCIIOJIb30BaHUS KOMMYTHPYEMBIX
JTUHUHN CBsI3W. B MuUHMManbHOW KoH(UTypanuu uHTEepdeic BBOAa/BHIBOIa UMEET 6 aHATOTOBBIX
BXOJIOB, 16 1u(poBBIX BXOIOB U 8 IH(POBBHIX BEIX0M0B. Kpome TOro, CTaHmapTHO B HETO
BXOJIUT U3MEPHUTENIbHBIN KOHTYp AJISl OCYLIECTBICHUS YIIPaBJIeHUs HU(PPOBBIMU BBIXOJIaMHU THIIA
«l m3 N». Tpebyemas konourypamus RTU211 dopmupyercs myreM Habopa HEOOXOIMMBIX
cnenuuUIMpPOBaHHBIX IUIAT, MOAYJIEH M CTOEK BBOJA/BBIBOJIA, YMCIO KOTOPBIX MOXKET OBITh
paclIupeHo B Ipolecce AKCIUIyaTalud. B KkauecTBe OMOJHUTEIBHOTO CPENCTBA MOKET
MOJKJIIOYAThCS  YCTPOMCTBO  JIOKaJbHOTO oOTOOpaxkeHMsi W ynpasieHus. OHO uMeeT
KHUJIKOKPUCTAUTMYECKUH TUCIIEH M HAaOOp yHmpoIIaoumx padoTy (YHKIMOHAIBHBIX KJIABHII.
YerpoiictBo RTU211 MoXeT HEMOCPEACTBEHHO MOJCOSAUHATLCS K CUCTEME YIIpaBlieHUs OoJiee
BbIcOKOTO ypoBHs THna MicroSCADA ¢ oomeHom mo mpotokory RP570/RP571, Ho moxer
Takke padorarh Kak BeroMoe RTU, mogunHeHHOE ApYyroMy, BeayleMy, KOHTPOJIIEPY.

VYerporictBo RTU211 arrectoBano I'occrangaprom P® Ha TUn cpencTB M3MepeHUs U
3aperucTpupoBaHo B ['ocpeectpe cpencTB uamepenuii mojx Homepom 18402-99.

OyHk1oHanbHbIe Bo3MoxkHOocTH RTU211

[udposrie unbTper as TC. 3amaeTcs mMpoIOJDKUTETLHOCTS BPEMEHHOTO HHTEpBaia (B
muana3zone 0—250 Mc), B Te4eHHE KOTOPOTO BXOJ JOJDKEH OBITh CTaOWJICH ISl TOTO, YTOOBI OH
OBbLT MPUHSAT KaK HOBOE COCTOSIHME CHTHala. DTOT MapaMeTp SIBISETCS OJUHAKOBBIM JJI BCEX
KaHaJIOB OJIHOM TUIATHI U MpeJHA3HAYCH JUIS MOJaBIeHUs Ipede3ra KOHTAKTOB MU HAYAIBHOTO
MEPEXO0IHOTO MpoIlecca CUTHANIA C LIETIbI0 Pa3rpy3KU CUCTEMBI IEpEIauH.

[MonaBnenune myma B curHamax. OOpa0OoTka cHUTrHajIa BPEMEHHO OJOKHUPYETCS, €CIH
yacToTa €ro KojeOaHui TNpeBbIIIaeT HEKOTOpPOe MaKCHUMallbHOe 3HaueHue. OTa (QyHKUus
IIPEIOXPaHIET CUCTEMY OT IEPErPY3KHU TEIECUTHATIAMHU.

PaGota ¢ pgBoitHBIMH TenecurHasiamu. [lomaBiaeHHE MPOMEKYTOYHOTO TTOJIOKECHHUS.
JByxoutoBas unaukamus: 10 u 01— HOpMallbHBIE COCTOSIHUS KOMMYTHUpYomero ammapara, 00
u 11 — mpoMexxyTouHbIe COCTOSHUA. Eciu mepeximoueHne u3 OJHOTO paboyero COCTOSHUS B
Ipyroe 3aKkaH4YMBaeTCs B TEUEHHUE 3aJaHHOTO KOHTPOJBHOTO BPEMEHM, Ilepefaya
MPOMEKYTOUHOTO TOJOKEHUSI MOXKET ObITh TojaBieHa. Mcmonb3ys 3Ty (QYHKLIHIO MOXHO
YYUTBIBATH COOU U JIOKHBIE cpabaThIBaHUsI 000PYIOBaHUSI.

TeneymnpaBinenue ¢ 00paTHOM CBs3bI0. Bhiiaua koMaHABI IpEeKpaIaeTcs Mpyu MoaydeHun
CUTHasIa 00paTHOM CBsI3M (U1 00BEKTOB C HETTOCTOSIHHBIM BPEMEHEM CpabaThIBaHUA).

Perucrpamnus mocnenoBatenbHOCTH cOOBbITHMH. Eciin M3MeHeHHs CUTHajga MPOUCXOIAT
yame, 4eM MH(pOpMalMs CUUTHIBaeTCS LeHTpaidbHOH cuctemoit m3 RTU211, To sta dyHKIMS
MO3BOJIIET OTCICKUBATh N3MEHEHHUS, COXPAHsIsl UX B ONEpaTUBHOM Oydepe ¢ MEeTKOI BpeMEHHU.

VYcraHoBneHUWE TMPUOPUTETHOCTU TMEpefauyd JaHHBIX. YCTaHABIMBAIOTCA 4 ypOBHSA
npuopurera TC u TU: nanHble, OTHECEHHBIC K 00Jiee HU3KOMY YPOBHIO HE TEPEIaloTCs 10 TeX
1op, MOKa He NIepejaHbl BCe JaHHbIE 00Jiee BBICOKUX YPOBHEH.

JloxanbHbIl BBIBOJ Ha mevaTh. [Ipu AIUTENBHOM MEpephIiBE CBA3M C IEHTPaIbHOU
CUCTEMOU COOOIIEHUs JaHHBIE HE MPOIAIAIOT, & ABTOMATHYECKU BBIBOMIATCS HA TIPUHTED.

[udposoit GbunbTp mi1st IUGPOBBIX U3MEPECHHUIA.

Huxnuueckas nepenaya JaHHBIX CYETYMKOB UMITYJIBCOB.

[Tonydenue Bcero cpeza UBMEPEHUN CO CYETYUKOB UMITYJIBCOB.

[IpeoOpa3oBanne ¥ KOHTPOJIb CHUTHaia B juanazoHe 4-20 MA [aiis aHaJOTOBBIX
n3Mepennii. CUTHAIIBI YPOBHS HIDKE 2 MA OTMEUaloTCs KaK OIMTMOOYHBIE M HE TIePealoTCs.
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CriaxuBaHue aHAJIOTOBBIX M3MEPSEMBIX BEIWYHMH. Boibline M3MEHEHUs H3MEepsieMbIX
3HA4YEeHUH, HE MMEIOLINE TEXHOJIOIMYECKOro OObSACHEHHs (HampuMep, IyCKOBblE TOKH), MOTYT
CTIaKUBATHCS HU(POBBIM (PUIBTPOM C HACTPAUBAEMBIM KO (DUITUEHTOM.

30Ha HEUYBCTBUTEIIBHOCTU. AHAJIOTOBOE U3MEPEHHUE MepelaeTcs TOIBKO B TOM cllydae,
€CIIM W3MEHEHHWE 3HA4YeHHs BBIIIO U3 30HBl HEYYBCTBUTEIBHOCTH (C HHTETPUPOBAHHEM
W3MEHEHUH WK 1O a0COTIOTHOMY U3MEHEHHIO).

Kontpons 3a Hapymenusimu  npenenoB. KonTtpomupyrores 4 mpenena: 2
NpEayNpPEAUTENBHBIX U 2 aBAPUNHBIX.

TeneynpasieHue. ObecneunBaercs peanu3anus 4 THIIOB KOMAaHJ:
BKJIIOYEHNE/OTKIIIOYEHNE, KOMaH/bl PETyJIMpPOBAaHUA, COOOIIEHUS C ycTaBKaMu LHU(POBOTO U
aHaJIOTOBOTO TUIIOB.

CuHXpoHU3ausl CUCTEMHOr0 BpeMeHU. CHHXPOHHU3alUs CUTHAJIOB IO BPEMEHU uepe3
JIMHHUIO CBS3M WM CTaHJApPT BPEMEHH.

Jis KOH(QUrypHpOBaHUS, HAJIAAKH, TECTHUPOBAHUS M OSKCIUTyaTallUd KOHTPOJI-JIEPOB
RTU211 B KOMIIEKT MOCTaBKH BXOJIUT HA0OP CTAaHIAPTHBIX NMPHUKIATHBIX MPOTpaMM, KOTOpbIE
obbenuHensl B maket noj HazBanueM RTUTIL, paboraromnuit Ha 6a3e neperocHoro I1K.

Anmnaparypa tejiemexanuku SMART-KII

Amnmnapatypa tenemexanuku SMART-KII siBisercst coBmecTHO# pazpadorkoit LAY EDC
Poccun u 3A0 «PTCodT». OHa mpenHa3zHadeHa I JUCTIETYEPCKOTO KOHTPOJIS M YIIpaBICHUS
TEPPUTOPUATBHO-paCTIpeIeIeHHBIMU TEXHOJIOTUIECKUMHU MIPO-11€CCaMHU. ObbexTamu
TeJleMeXaHU-3al[Mi 1 aBTOMAaTH3aIl[Ml MOTYT OBbITh: DJIEKTpHUYECKas U TEXHOJIOTMYecKas 4acTu
AIIEKTPUUYECKUX CTAHLWHN; pacHpeleNuTeNbHbIe AIEKTPUUECKUE CeTH M TOACTAHINH; OOBEKTHI
JTOOBIYM, TPAHCTIOPTHUPOBKH Ta3a M HEPTU. OOBEKTHI BOJOCHAOKEHUS;

00BEKTHl KOMMYHAJILHOTO XO035HCTBa; Apyrue oowvektol. Ilpu paspadbotke SMART-KII
ObLTM YYTEHBI CIICAYIONIHE COBPEMEHHBIE MPOQPECCHOHAIbHBICE TpeOOBaHUS B 00JacTH
TEJIEMEXaHUKU: BO3MOXKHOCTb ~ COTJIACOBAaHHOW pPabOTBl C YK€ CYIIECTBYIOIIUM Ha
JHEProoObEeKTaX KaHAJIBHBIM UM MPHUEMHBIM O00OpyJOBaHHWEM IO JIOOOMY U3 MIUPOKO
UCTIOJIb3YEMBIX TPOTOKOJIOB TEeNEMEXaHHKH; BO3MOXXHOCTh PAa0OTHl C pa3IMYHBIMU KaHaJaMu
cBsa3u (BU-kananel, BblIETICHHBIE M KOMMYTHUpPYEMble Tele(OHHbIE JIHMHHUM, pPaJdOKaHAaI,
U(pPOBbIE KaHAJBl CBA3HM, ONTO-BOJOKOHHBIE JHMHUM M JIp.); BO3MOXKHOCTH ITO3TAITHOTO
BHEJpEHUs anmapaTypbl 0€3 HapylleHHss OCHOBHOTO IPOM3BOJICTBEHHOTO IPOLIECcCa;
MaKCHUMaJbHO THOKOe KOH(UTYpHpPOBaHHME M HACTpOMKa IO YCIOBHS JIIOOOr0 OOBEKTa;
MOJIYJIbHOCTh apXUTEKTYpPHI, a TAK)KE HAJMYKE 3amaca o MPOU3BOAUTEIHLHOCTH U PACIIUPEHHIO;
UCITIOJIb30BAaHUE  BBICOKOHAJE)KHBIX KOMIIOHEHTOB, CEPHHHO BBIMYCKAEMBIX  BEIYIIMMHU
MUPOBBIMH TPOU3BOIUTEISIMU; HCIOJb30BAHUE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA,
COOTBETCTBYIOIIMX OTKPBITBIM MEXKIYHAPOJIHBIM CTaHAAPTaM; OTKPBITOCTh U JOCTYITHOCTh
apXUTEKTYpbl M TMPOTPaMMHOr0 oOOecreueHus: KOMIUIeKCa /Jisi OCBOCHHUS M MOJEpHU3ALUU
CHJIAMH T10JIb30BaTEsI.

OcnoBubie ¢pyakmuu SMART-KII: cOop mHbOpMAK O COCTOSHUU JIBYXTIO3UITMOHHBIX
00BekTOB ¢ peructpanueil BpemeHu coOwitus (TC); cOop nHDOpMALIUU O TEKYIIUX 3HAYCHHSIX
napameTpoB C perucTparnueii actponomudeckoro Bpemenn coowrtusi (THUT); cOop mHTETpanbHBIX
3HayeHuid mapametrpoB (THUUM); cO6op uHbopManyu ¢ TEMIEpaTypHBIX AATYMKOB (TEpMOIIApHI,
TEPMO-CONIPOTHURIICHHS); cOOp MHPOpMannu C MU(POBBIX HU3MEPUTEIBHBIX MpeoOpa3oBaTeie
(UTT116806, YITA-24 u np.) TeneymnpaBieHUE ABYX- U MHOTOMO3UIIMOHHBEIMU oO0bekTamu (TY);
TeJleperyiupoBaHie OObEKTaMH C HCIOJB30BAaHHUEM PA3IMYHBIX AJTOPUTMOB DPETYIUPOBAHUS
(TP); umknmyeckas perucrpauus apxuoB 1o coOsitusmM TC u TUT; uudposas duibrpanus
curHaioB THUT ¢ 1enpr0 NOAABICHUS TOMEX JIMHWM; AallpOKCHUMAalus HEJIUHEHHON
xapaktepuctuku garuyukoB TUT; mnepBuunas o6OpaboTka wuH(popManuu (CyMMHPOBaHUE,
MacIITaOMpoBaHUE, MaTeMaTH4YeCKHe BbIYMCIEHUS, QuibTpanus W T.01.); Tepenada
TellenHpOpMallMd 0  pa3NU4YHBIM  KaHamam  cBsi3u  (BU-ymnoTHeHHble, (Qu3Hueckue,
KOMMYTHUpYeMbIe Tese(OHHbIe JIMHUHU, paJdoKaHal, HU(POBbIE KaHAIbI CBA3M) B Pa3IMUHBIX
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HANPaBIEHUSX W C Pa3HBIMU MPOTOKOJAMH CBSI3H; BbIaua B KaHAJ CBSI3U TECTOBBIX MOCHLUIOK
JUIsL IPOBEPKHU MPUEMHON M KaHanooOpa3yrollel anmapaTypsl; peTpaHclsuus UHPOpMAIUU OT
npyrux ucrouHukoB (npyrue KII tenemexanuku, ACKVYD u gap.); BO3MOXKHOCTh yAaJeHHOU
JUArHOCTHKU U HACTPOMKH ammaparypbl, a TakKe 3arpy3kd MporpaMMHOro oOecredeHus Hu3
JMCTIETYEPCKOT0 MYHKTa; 0OMEeH MH(popManuei ¢ ornepaTuBHO-UH(GOPMAIMOHHBIM KOMIUIEKCOM
(OUK); obmen wundopmanueit ¢ ACY TII o0BeKkTOB; BBITOTHEHHUE (PYHKIIUN JIOKAITBHON
noacuctemsl ACY TII.

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU

Bbrok mpoueccopa Tum mumkponporeccopa 16 paspsmabii MC68302, 20 MI'n. O6vem
muHamrdeckor mamsit (DRAM) 512 Ko6aiit i 1,5 Moaiit O0beM ar1ekTponHoro mucka (SRAM) 64
wm 256 Koaiir O6sem FLASH-namsitit (FPROM) 1 v 2 Mo6aiit Unatepdeticer Omun RS-485 / RS-
422, omun RS-232, Onun RS-485 / RS-422 / RS232.

Ckopoctp nepemaun tenenHpopmanun BY-ymnornennas muaus Ot 50 mo 9 600 bon
Ousnueckas auaUsA OT 1200 10 19 200 bon  Ilo unTepdeiicam RS-485, RS-422, RS-232 Ot 50
10 19200 box ITo cetu PROFIBUS Ot 9 600 box no 12 M6ox  ITo ceru MODBUS Ot 9 600
10 19 200 box Ilo cetm CAN Jlo 1 M6Gopg

Bxonusie e 06vexToB TC  HampshkeHne Mexay BBIBOJAMU PA30MKHYTOTO AaTYHKa =
24 B, ~80...220 B

lanbBanmueckas uzonsanus 2500B

Bxopgnbie nenu kanamo TUT Jlmamazonsl BXOAHBIX curHaioB 0-5 MA, £ 5 MA, 0-20
MA, 4-20mMA, =10 B

Pazpsimrocts peobOpazoBanust AL 12 nnum 16 6utr ["aneBanmdeckas uzossust 1500 B

Bxonnbsie nenu kanaioB TUM  Hanpsbkenue Mexy BBIBOJAMU PAa30OMKHYTOIO JaT4YMKa
=5B,=12B,=24B

MaxkcumanbHas yactora cienoanusd umnyiabcoB 300 KI'nm  ["anpBaHuueckast U301
2500 B

Bxonubie nenu o0wvexToB TY  IIpuHIMI ympaBieHuUs [IpenBapuTenbHbIA BBIOOD
00BEKTa ¢ TECTUPOBAHUEM KOHTAKTOB pelie  MakcuMmaiabHOe KOMMYTHpyemMoe HampsbkeHue 250
B Makcum. KOMMYTUpYEMBI TOK 5 A

MakcumanibHass KoMMyTupyemas MoniHocTh 1250 BrA l"anbBaHMYeCKass W3OJALMS
2500 B

Bxognbie nenu kanamoB TP JImama3zoHsl BEIXOAHBIX cuTHAI0B 0-5MA, + SMA, 0—20MA,
+ 10B  Paspsanocts npeobpazoBanus LIAIIl 12 6ut T'anbBanunveckas uzonsuus 1000 B

Iapamerpe1 anextpormranust - Harpspkenrie rranwst ~180...260 B Yacrora 50+ 5 Tin - [otpebmsiemast
MortHocTs <20 Bt

DKCIUTyaTallMOHHBIE XapaKTepucTUKH  JIuama3on pabouux temmeparyp ot 0 mo 70 °C
(crangaprubiii) or —40 °C no +85 °C (pacummpennsiit) Braxsaocts Bosayxa Jlo 95 % Ge3
KOHJIeHCaTa

AnmnapaTHoe oOecrieyeHue OcnoBoii SMART-KII sBnsiercss NpOMBIIUIEHHBIN
mukpokommbioTep SMART I/0O ¢upmsr PEP Modular Computers (I'epmanust), BRITTOJTHEHHBINA Ha
OCHOBE  BBICOKOMHTEI'PUPOBAHHOIO  MHOTOIPOTOKOJIBHOTO  MHKpompoueccopa MC68302
(Motorola). ApXUTEKTYpHO KPUCTAIII MUKPOTIPOIIECCOPA UMEET B CBOEM COCTaBE JIBA OTICITHHBIX
mporeccopa, O0marIuUXcs Yepe3 001y AByXIOpToBYIo mamMsats: CPU

68HC000/20 MHz (ocuoBuol Bbruuciautenb) u RISC CPU (KOMMYHUKAIMOHHBIN).
KoMMyHMKaIIMOHHBIN MTpoLeccop MOAAEPKUBAET TPU HE3ABUCUMBIX I1OCIENOBATEIbHBIX MOPTA
(SCP). Kaxxnprit kanan gocrynen a1t HDLC/SDLC, UART, BISYNC, DDCMP, V.110 u moxer
paboTaTh B Hpo3payHOM pexume (transparent). MIMEHHO MpO3pauHBId PEKUM HCIOIB30BaH B
SMART-KII g1 mnoaaepXKyW  pa3IMYHBIX CHHXPOHHBIX IMPOTOKOJOB  TEJIEMEXaHUKH.
MonynbHbIN NPUHIUI OCTPOEHUSI KOHTPOJIIIEPa IO3BOJIAET YCTaHOBUTH 110 15 Moxyneir Y CO.

JMcKpeTHbIN BBOA-BBIBO

SM-DIN1 8 auckperHbix Bxoa0B 24VDC

SM-ACI 8 nuckperHbix Bxoa0B 80-264VAC
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SM-DOUTT1 8 nuckpetrnbix Bbixonos 24VDC, S00MA

SM-ACO 8 nuckpeTtHbiX BbIx0J0B 80-264VAC, S00MA

SM-DIO 8 guckpernsix BxonoB 24 VDC, 2 nuckpetsbix Bbixoga 24VDC 500 MA.

SM-RELI 6 penetinbix Beixomos 250VDC/AC, 2A

AHaNoroBbIi BBOJ-BBIBOJI

SM-ADCI1 6 anamorossix BxogoB £ 10 B; 0-20 MA; £ 5 MA

SM-ADC32 32 ananorosix Bxojga 0—20 mA; £ 5 MA

SM-DADI1 4 ananorossix Bxoma = 10 B, 2 anamorossix Beixoga + 10 B

SM-THERM 4 Bxona st TepMmonap

SM-PT100 4 Bxona TepMOCONPOTUBICHUI

SM-DACI1 2 unu 6 aHanoroBsiX BeIxog0B + 10 B, 020 MA, + SMA

Cuerunku

SM-COUNT]1 1 kanan caerdyrika UMIyinbcoB, 24 6ut, 300 KI'n

SM-COUNT?2 2 xaHana cueTuynka UMIyiabcoB, 24 6ut, 300 Kl

SM-COUNTS8 8 kaHanoB cueT4nka UMITYJIbCcOB, 24 out, 20 KI'n

HuTepdericbt

SM-RS232 1 kanam RS-232 SM-RS2321 1 kanan RS-232, onrousoisius SM-RS4851 1
kaHan RS-485, onromsomsamus SM-RS4221 1 kaman RS-422, onromsomsmus SM-TM2 2
CUHXPOHHBIX KaHana RS-232 unu RS-422,

onTou30JIsIIHs, (ha30Bast aBTOMOJICTPOHKA YaCTOTHI

Kpome Toro, co SMART-KII wmoryr paboTaTh pa3iuyHbleé MHKpPOIPOLECCOPHbIE
CHelUal3UpOBaHHble JaTYMKU M OpuOOpbl, Hanmpumep, UUGPOBONH  H3MEPUTETHHBIN
npeoOpaszoBarens  MIIL6806 wnam pmatuuk mojoxeHus aBToTpaHcopmaropa VYIIA-24
MPOU3BOACTBA (UPMBI «DIIEKTpoMexaHuKay (T. BopoHex).

BbaszoBoe mporpammHoe obecnieueHue

B ocnoBe 6azoBoro mporpammuoro odecnedeHuss SMART-KII nexxur mHoro3amauHas
OllepallMOHHAas cHcTeMa peanbHOro BpeMeHu OS-9, koropas sBisieTcsl OJHOM M3 BEAYIIMX
OTIEpPAI[MOHHBIX CHUCTEM MPOMBINIIEHHOTO NpuMeHeHus. OHa o0nanaeT BceMH HEOOXOIUMBIMU
KauecTBaMH JJIsl PEIICHHs] CaMbIX Pa3HOOOPA3HBIX 3a/lad aBTOMATH3aIlMU: TapaHTHPOBAHHOU
peakuuei Ha IporpaMMHbIE WIH alniapaTHble IPephIBaHMsI, a0COTIOTHBIM BPEMEHEM PEaKIMU Ha
COOBITUSI COOTBETCTBYET TPEOOBAHMIM <(OKECTKOT0» PEaTbHOTO BPEMEHH, MHOT03a/la4HOCTh U
MEXaHU3Mbl CHHXPOHH3AIIUU MPOIECCOB, HAJSKHOU (aliIoBOM CTPYKTYPOU M Pa3BUTOMN CETEBOM
NONJEPKKOM M T.A. B ommuum oT crnenuanu3upoBaHHBIX MOHHMTOPOB PEAIBHOTO BPEMEHH,
KOTOpBIE HCIIOJIb3YIOTCS B OOJBIIMHCTBE COBPEMEHHBIX KOMILJIEKCOB TeneMexanuku, OS-9
NoapoOHO TOKYMEHTHpPOBaHA M HMMeEeT MOIIHbIe cpeiacTBa paszpaborku 10, moctynHbie miis
MaccoBOTO TOJb30BaTeNsi, 4To obecreunBaeT OTKpbITocTh SMART-KII ¢ Toukm 3peHus
IPOTPaMMHOTO 00ECTIeUeHHS.

Apxurektypa OS-9 umeer tpamgurmonnoe maigs OCPB mocTpoeHue: 0CHOBY COCTaBIISIET
SAIpO  peallbHOTO BpEeMEHH, O00ecHeunBaloliee CHHXPOHHM3AMI0O MPOIECCOB M 3ajad,
IPUOPUTETHOE OOCTY)KMBAaHWE amMapaTHBIX U MPOrPaMMHBIX TNpPEPbIBAHUN, IHHAMUYECKOE
pacripesiesieHue MaMsaTH U CPEACTBa MEeK3aJauHOro oOMeHa.

[TpuxnanHoe nmporpaMMHOE oOecreuyeHue

Pa3zpaboTka mpuKIaZHOTO MPOrpaMMHOro obecriedeHus: Benaercs kak B cpeae OS-9 ¢
HCITOJIB30BaHUEM Kpocc-makeToB, padoTaronux Windows (FasTrak, HAWK), tak u ¢ moMorpio
uHcTpyMeHTanbHOro makera ISaGRAF, mpencrasmstomero coboir CASE-uHCTpyMeHT uis
ONMCAHUS JIOTUKA KOHTpOJUIEpa HAa OCHOBE CTAHJAPTHBIX SI3BIKOB IMPOTPAaMMHPOBAHUS B
COOTBETCTBUHU C MexAyHapoaHbM crtanaaproM MOK 1131-3. CranmapToM NpeaycMOTPEHBI
CIIeyIOIINEe TEXHOIOTHUEeCKU-OpPUEHTUPOBAHHBIE S3BIKH:

S3BIK  yrpaBisomux nocienoBarenbHocTeil (SFC); s3bIK  (PYHKIMOHATBHBIX OJIOKOB
(FBD); si3wik penetinoit noruku (LD); ctpykrypupoBanHsiid TeKcT (ST); s3bik nHcTpykiui (IL).
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[lepeunciennple MporpaMMHbIE MPOAYKTHl OOECIEYUBAIOT JIOCTYITHOCTH U IPOCTOTY
nporpamMmHbIX paspaboroxk mis  SMART-KII nr06oro ypoBHS CIOXKHOCTH Kak IS
npodeCCHOHATBHBIX MTPOTPAMMHUCTOB, TaK U ISl CIIELIUATUCTOB-TEXHOJIOTOB.

[Tonnepkka MPOTOKOJIOB TeIEMEXaHUKHU

Amnmnaparypa SMART-KII umeer noaiepxky CiIeayloOMUX IIUPOKO PAaCHpPOCTPAaHEHHBIX
npotokosoB tenemexanuku: AUCT (RPT); TM-512; TPAHUT; YTK-1; YTM-7; KT-96; DNP-
3.

Kpome Toro, Gmaromapsi motHOCTEIO OTKpBITON apxutektrype SMART-KII u namuuuio
MOIIHBIX cpeAcTB paspaborku [II1O Bo3MokHa mMopAepkKa JTHOO0TO IPYyroro MpPOTOKOJIA
TeJIeMEeXaHUKU MPU HAJHMYUU €r0 OMHUCaHUS.

ITogneprkka NPOMBILIJIEHHBIX CETEH

Annapatypa SMART-KII numeeT noaiepkKy cienyromux CTaHIaPTHBIX CETEH:

PROFIBUS FMS; PROFIBUS DP; MODBUS; CAN; DeviceNet; LONWorks;
ETHERNET TCP/IP.

[Monnep:kka mepevncIeHHBIX CETEBBIX MPOTOKOJIOB MO3BOJIAET CTpOoUTh Ha 6aze SMART-
KII TepputopuaibHO pacHpelesieHHble CHUCTEMBbl AMCIETYEPCKOrO0 KOHTPOJSI W YIpPaBIICHUS
00BEKTaMU C PA3IMYHBIMU CETEBBHIMH TOIOJOTHAMH, a TAK)KE€ WHTETPUPOBATH KOHTPOJUIED B
JIpYTHUe CUCTEMBI, IOCTPOEHHBIE HA OCHOBE UMIIOPTHON U OTEYECTBEHHOM amnmnapaTyphl.

Koncerpykuns SMART-KII  OcHOBHblIE KOMIIOHEHTHI pa3MEIIEHbl B CHELUAIBHOM
uHaycrpuaabHoM mkady dupmer RITTAL (I'epmanus) co crenensio 3ammuthl [P56. DneMeHTH B
mkady kpernsres Ha DIN-nipoguinm, 94To mo3Bossier ObICTPO 3aMEHHUTD JIF000H OJIOK MIIM MOAYIb
0e3 neMOHTa)ka KaOeIbHBIX COeAMHEHMH. B kadecTBe KPOCCOBBIX 3JEMEHTOB HCIIOIb30BaHbBI
npyxuHHble Ki1eMMbl ¢pupmbl WAGO (I'epmanusi), KOTOpble HE TpeOYIOT OOCITy>KUBaHHS U
MO3BOJISIIOT COKPAaTUTh BpeMs MOHTa)ka ammapaTypbl Ha oObekte B 2-3 pasa. [Ipokmagka
MEKOJIOUHBIX COCJMHEHUH MPOU3BOAUTCS B KaOENBHBIX KaHAlaxX, YTO 3HAYUTEIHHO OOjeryaer
PEMOHT U 00CITyKMBaHUE anmapaTypbl, a TAK)Ke yJIydllaeT BHEIIHUN BU U3/1EIHS.

[lyner omeparopa Amnmapatypa SMART-KII kommuiekTyeTcsi IyJbTOM omepaTopa
BBIMOJHSIONINM cienyronue GyHKIUU: oToOpakeHHe TEeKYIIMX 3HAYeHUH MapaMeTpoB B BHJE
koq0oB ALIIl (kxBaHTOB);

orobpaxenue TUT B Buae Gpuanyeckux BeJIUYUH (TOK, HAMPsHKEHUE, MOLTHOCTh, YacTOTa
U T.II.)

oToOpakeHue coctosiHus 00bekToB TC; oTroOpakenne 3naueHuit TUU; ynpasienue a1Byx
U MHOTONMo3uimoHHBIMU o0bekTamu (TY); Hactpoiika mkan TUT; ycraHOBKa pexUMOB U
CKOPOCTH MpueMa-repeaaydn TenernH(popMariy u ap

Ceprudukarel  Anmaparypa Tenemexanuku SMART-KII  umeer cepruduxar
['occrannapra Poccuu Ha COOTBETCTBHE OTpAcCiIEBBIM TPEeOOBaHUSAM 3JIEKTPOIHEpreTHKU No
POCC RU.0001.11MX02, BblIaHHBIM HCHBITAaTENbHBIM LEHTPOM DJHEPreTUYECKOrOo U
anekTpoTexHuueckoro obopymoBanus AO «dupma OPT'POCy.

Hanexunocts SMART-KII  ompenensiercss  HaaeXHOCTbIO  0a30BBIX  MPOTrPaMMHO-
anmapaTHbIX KOMIIOHEHTOB. B ammapaTHON 4acTu KCIOJIB3YIOTCS XOPOIIO 3apeKOMEHI0BABILNE
ce0s  KOMIIOHEHTHI, CEpUIHO M3TOTOBIISIEMbIE U3BECTHBIMM  NPOM3BOJUTEISIMH,
cepTUUIMPOBAHHBIMU 10 cTaHaapTy kadectBa [SO9001, HamexxHOCT mNpOTrpaMMHOTO
oOecrieyeHuss 0OYCIIaBIMBACTCA HCIONb30BAHUEM MHOI'033JauHONW OIEPAalMOHHOW CHCTEMBI
peanbHOro BpeMeHn OS-9. KOMMOHEHTHI yIOBIETBOPSIIOT MEXAYHAPOAHbIM cTaHmaptam [EC-
801 mo anextpoMaruutHoi 3amure u [IEC 801-2 mo 3ammure oT 31€KTPOCTATUYECKOTO pa3psiaa.

[Ipumenenuss SMART-KII B nacrosmee Bpems anmaparypa SMART-KII
OKCIUTyaTUPYETCSl WJIM HaxXOOUTCS Ha pa3M4HbIX CTAagusAX BHEAPEHUS B CIEAYIOIIMX
sneprocucremax Poccun: AO «Mocanepro» (TOII-12, TOII-20 r. Mocksa); MOC llenTtpa (mi/ct
«Tpybnas»); AO «TBepsanepro» (Konaxosckas ['POC r. KonakoBo); AO «KybanbsHepro»
(TOL-1 r.Kpacaomap, n/ct: «Adwunckas», «lopsuuit kmou», «BurammakoMOuHat») AO
«[Tenzasunepro» (TOL-1, TOII-2 r. Ilen3a, n/ct «KmkeBaTroBckas»); AO «Camapanepro» (I/ct
«3aBojckasn»); AO «tOxanepro» (n/ct «Mamyky»); AO «Ypamuepro» (O1Y Ypana).
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Tenemexanndeckne komimiexkcbl «KKOMITAC TM 2.0»
AO3T «IOI'-CUCTEMA» o6pa3zoBano B 1991r. Ha 0a3e OFHOTO U3 IIEXOB
1O «Kpacnomapckuii 3UII» u cneunanu3upyercss Ha pa3pabOTKe M CEpUITHOM IPOHM3BOJICTBE
TEIEMEXaHUYECKMX KOMIUIEKCOB, MO3aWYHBIX IIUTOB M CHCTEM YIIPABICHHUS HMH.
10 «Kpacnomapckuii 3UII» ¢ 1976 r. cepuiiHO BBITYCKaNO TeJIeMEXaHU4YEeCKUH KoMmiuieke TM-
120-1, a mocne ero moaudukamuun — TM-120-1.M. YcrpotictBa KII kommuiekcoB sToro Tuna —

VII-KILM — mHpoOKO paclpoCTPaHEHBl B CETEBBIX MPEINPUATUAX DHEPreTUKU U
3apeKOMEH/IOBalIM ce0s Kak BechbMa HaJexHbie wusnenus. B 1987 r. mocne cHatusS ¢
MIPOU3BOACTBA OCHOBHOU 3JIEMEHTHOMN 0a3sI KOMIIJIEKCOB T™M-120-1.M

I10 «Kpacunomapckwuit 3UII» coBmectHo ¢ MmockoBckuMm MHIIO «HedterazaBromatukay
OPUCTYNWIN K pa3paboTKe HOBOTO YIPABISIOMIETO BBIYMCIUTENBHOTO TEJIEMEXaHHMYECKOTO
koMIuiekca tuna Y BTK-120.2.

B xonne 1990 r. I10 «Kpacnonapckuit 3UI1» pemnno cocpeqoTounTsh CBOM pecypehbl Ha
CO3JJaHUM M3MEPUTEIBHBIX TpHOOpPOB W B stHBape 1991 r. Obulo 00pa3oBaHO apeHIHOE
npeanpusitue «3UTMM-CUCTEMA». HoBoe mpeanpusTue B3s1o Kypc Ha pa3paboTKy U cepuiiHoe
MIPOU3BOJICTBO CpEACTB TeleMexaHuku. Ha ¢oHe peanuzanum exXeMecsyHOW MporpamMmbl
npousBojcTBa 10 100 ycrpoiicte KIT nnss MHITO «HedrerazaBromarukay k koHiy 1991 r. Obu1
pa3paboTaH, W3TOTOBJIEH M BHEAPEH HA OJHOM U3 JHEPreTH4YeCKHX OOBEKTOB IEpBHIi
tenemexanudyeckud  komruieke «KOMITAC TM 1.0». HoBblii  KOMIUIEKC — M3HAYaldbHO
npeIHa3Havyaics JUisl TeJIeMeXaHU3alul pacipeeIeHHbIX 00bEKTOB PallOHHBIX AJIEKTPUUYECKUX
cereii. C 1994 r. Ilocne ymydiieHHs CXEMHBIX PEIICHUH BBIMTYCKAETCS MOIUGDHUIIMPOBAHHBIN
komiuiekc «KOMITIAC TM 1.1» u k 1996r. no manusiM [IJIY EDC 4ymncino BHeIpeHHBIX
komriekcoB KOMITAC TM 1.1 na ob6bektax PAO «EDC Poccum» mpeBBICHIIO aHATOTHYHBINA
noKasarenb JUIs IpYruX TUIOB TelemMexaHuku. Ha ceronns mpenmnpusiTHeM BbITylIeHO Oosee 3
ThIC. ycTpoiicTB KIT u 6onee 500 ycrpoiicTs ITY kommiekca 3TOro THa.

K pa3paboTke KOHIENIMY HOBOTO KOMIUIEKCA CHEUAINUCThI MPEATNPUATHS TPUCTYIUIN
B 1993 r. HoBsii kommuiekce noiayuni oboznadenne «KKOMITAC TM 2.0». Texuuueckoe 3agaHue
Ha pa3pabOTKy HOBOTO KOMIUIEKCA COTJIACOBAHO C BeaymuMH creruanuctamu BHUND,
Mockockoro OCIT u IIAY. 3TOT KOMIUIGKC JOMKEH 00eCnedYuTh IpHeMIIEMbIe
(GyHKIIMOHAJIbHBIE XapaKTEPUCTUKU TeJIEMEXaHUKU 711 00BEKTOB pa3inuHOi HHPOPMAIIMOHHON
€MKOCTH ¥ OBITh MPUTOACH JUIsl TeIeMEXaHU3allud KaK MallbIX MOJCTAaHIUH ¢ MHUHUMAaJIbHBIM
YHUCIIOM UH(QOPMAIIMOHHBIX KaHAJIOB, TaK U I OY€Hb OOJBIINX MOACTAHIUN CO 3HAUUTEIHHON
IUIOINAbIO pa3MeIeHus] 000pyIOBaHHUS.

KOMIIAC TM 2.0 — 3T0 ceMeiCTBO KOHTPOJIJIEPOB, ONTUMHU3UPOBAHHBIX JJIS PEIICHUS
y3KOCTICIUAIBHBIX (PYHKIUH U B CBSI3U C 3TUM Pa3OMTHIX HA TPYMIBI: KOHTPOJUIEPHI CBS3U H
corjiacoBaTeNM HHTEP(eiicoB; KOHTPOJUIEPHI BBOAA-BBHIBOMIA;

KOHTPOJUIEPHl CUCTEMBI YIPABICHUS MHUMHUYECKHUM IIUTOM; CEPBHUCHOE 00OpYyIOBaHHE
(MH)KCHEepHBIE TIaHeNd, WMUTATOPhl M T.II.); KOMMYTallMOHHOE O0O0OpyIOBaHHE (BBOJHBIC
KJIEMMHHUKH, YCTPOMCTBA 3alUTHI OT MOBPEXKAAIOUINX TIOMEX, OJIOKH pelie-IIOBTOPUTENEH U T.11.);
KOMITOHOBOYHOE 000pymoBaHue (1mKkadpl, TaHE N | T.I1.); TPOrpaMMHOE o0ecriedeHue.

Kontpomnepsl pa3paboTaHbl C HCIOJB30BAaHHEM COBPEMEHHOM JIIEMEHTHOH 0asbl
BEYLINX MUPOBBIX MPOU3BOAUTENECH U BHIIOJHEHB! HA BEICOKOM TEXHOJIOTUYECKOM ypoBHE. Jliist
KOHTPOJUIEPOB HCIONB3YIOTCs mporeccopbl C166 ¢upmer Infineon (Siemens), A8051 u AVR
bupmbr Atmel.

N3 wuznemmit cemeiictBa KOMITAC TM 2.0 meToioM arperaTUpOBaHUsl CO3JAIOTCA
KOHEYHbIE M3JEeNUs ISl OCHAIICHMs] JIUCIETYEPCKUX U KOHTPOJIMPYEMbIX MyHKTOB. [lpu
IPOEKTUPOBAHUM YCTPOWCTB MOCIEAHMX MOAJAEPKUBAIOTCS KOHLEHIUU COCPEJOTOYEHHON U
paccpenoTOYeHHOM KOMIIOHOBOK oOopymoBanus. IlepBas W3 HHX OTpakaeT TpPaaWuIIMOHHBIN
MOJX0/1, KOTJ[a BCE H3MEPUTENHFHOE U KOHTPOJIbEHOE 000pPYJOBaHUE PAa3MEIIAeTCs B OTHOM MECTe,
obecrieunBas ynoOCTBO €ro OOCITYXHBaHHS. DTO CBS3aHO C HEOOXOAMMOCTHIO MPOKIIAIKUA HA
MOJCTAHIIUH OOJIBIIOTO YMCIIa KOHTPOJIBHBIX Kalesel oT CHIIOBOI0 000pyJOBaHUS K yIAJIEHHBIM
naTdydkaMm M npeoOpaszoBatensiM. [l CHUXKEHHs YAENbHOM CTOMMOCTHM KaHajla BBOJA-BbIBOJIA
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000pyOBaHUE TEIEMEXaHUKU B 3TOM CIly4yae I1eJIeCOO0Pa3HO BBIMOIHATH C OOJBIIUM YHCIOM
BXOJIOB-BBIX0JIOB, COCPEIOTOUYEHHBIX B OJTHOM KOHCTPYKTHUBE (IIKa]y).

CoBpeMEHHBIN TOAXOJA NPEANOJAaraeT YCTAaHOBKY HEIOCPEACTBEHHO Yy CHJIOBOTO
obopynoBanus (B sueiikax KPY) uHTEIeKTyaIbHBIX TaTYUKOB M YIPABJISIOMINX KOHTPOJUIEPOB,
O00BEIMHEHHBIX JIMHUEHW CBS3M C CEPBEPOM YCTPOMCTBA. DTHM JOCTUIAeTCsl CYIIECTBEHHAs
SKOHOMMSI Kabeseil Mpu TeaeMexaHnu3alui HOBBIX WM PEKOHCTPYHPYEMBIX MojcTaHimid. M3-3a
OTpaHUYEHHUsSI OCTyIa NMpH OOCIYKMBAaHUHM yCTAaHOBIEHHOTO B sueiikax KPY obopynoBanus
TpeOOBaHUSI K €ro HaJAEKHOCTU CYIIECTBEHHO moBblmaroTcs. CeromHss Ha peiHKe Poccun
uMeeTcsi 000pyIOBaHUE Pa3IMYHBIX MPOU3BOAUTENCH, obecreunBaroniee (YHKIIUU TTEPBUIHBIX
npeoOpa-30BaTeieil ¢ HEMOCPEJACTBEHHBIM MOAKIOUYeHHeM K wusMmeputenbHbiM TT(TH) u
IIpEeAHA3HAYEHHOE I YCTAHOBKU HEIIOCPEACTBEHHO B siuekiku KPVY.

PasnooOpasue kouTpomiepoB cBsizum  cemedictBa KOMIIAC TM 2.0  mokpsiBaeT
pasiu4Hble TUOBl HMHTEp(ENcoB (QU3MUECKOro ypoBHS W cCpeA mepefaadyd HH(opMaruu:
RS232C/RS-485/RS-422, 2- u 4-npoBOJHBIE CTHIKH JUIsi KaOENbHBIX JMHHUH, 4- MPOBOJHBIC
cteikn C1-TYU nns noakimrodeHus K anmaparype CBsI3M, CTBIKM JJI  MOAKIIOYEHHS K
paauocTtaHiusaM. [lo uncity cTHIKOB (MIOPTOB CBSI3M) KOHTPOJUIEPHI CBA3M PA3IUYAIOTCS: OAHO-,
NBYX- TPeX- W 4eThIpexmopToBble. Hambonee MOIIHBIA KOHTpOJUIEpP CBA3M COOECIeYyMBaeT
YacTOTHOE JeJIEHUE KaHalla CBS3HM Ha PEUYEeBYIO YACTh, UCIIOJIB3YyEMYIO JJIsl CIYy:KeOHOU CBA3M, U
HAJATOHAIBHYIO 4acTb, UCIOJIb3YEMYIO JJIs Ieperadyd JaHHbIX. Ha KaHanbHOM ypOBHE MOPTHI
KOHTPOJUJIEPOB CBSI3M, KakK MpaBUJIO, HE3aBHCUMBI M CIOCOOHBI MOJAEpPKUBATh pPa3IUYHBIC
npotokosbl ooMena mexay KII u ITY. Hanpumep, mist yerporictBa KII BEIOOp ABYXIOPTOBOTO
KOHTpOJJIEpa CBS3M MOXET OBITh OOYyCIOBJIEH HEOOXOAMMOCTBIO, PE3EpPBUPOBAHUSI KaHAJIOB
CBsI3M B OTHOIIeHWU onxHoro IV, mepemaum naHHpIX Ha aBa win Oomnee 1Y B He3aBUCHMBIX
MIPOTOKOJIaX, OPTaHU3ALMU CBSI3U € MOAYMHEHHBIMU (caTesmuTHBIMU) KII, cBsi3u ¢ MHOPOJHBIMU
ycrpoiicTBamMu Ha oOBekTe. Pecypcwl koHTposuiepoB cBsizu cemeiictBa «KOMITAC TM 2.0»
MO3BOJISIIOT MHTErpupoBaTh B cocTaB ycTpoucTB KII u ITY wmHOpOoaHbBIE U31enusl C OTKPBITHIMU
IPOTOKOJIAMH.

B cemeiictee «kKOMITAC TM 2.0» umMeroTcss OAHO(PYHKIIMOHATBHBIE KOHTPOJUICPHI
BBO/1a-BBIBOJIa C KaHAJIAMU OJJHOTO THMA U yrciaoM 8/16/32/64, a Taxke MHOTO(YHKIIHOHAIBHBIE
KOHTPOJIJIEPHI, UMEIOIINE BXOJBI-BBIXOJbl Pa3HBIX THUIIOB M IMPEJHA3HAYEHHBIE IJIs1 YCTAHOBKHU
HernocpeacTBeHHO B siueriku KPY. IlpocTeie U nemieBble KOHTPOJUIEPHI BBOAA NHUCKPETHBIX U
aHAJIOTOBBIX CHUTHAJIOB ¢ mporieccopoM A80S51 BBIMOMHAIOT 3JIeMEHTapHbIE (YHKIIMHU IO BBOIY
CHUTHAJIOB M TEpBUYHON 0OpaboTke uHpopMmaimu. Perucrpanus BpeMeHH COOBITUH B 3TOM
ciydae ocymiecTBisieTcs: cepBepoM ycrporictBa KII. bosiee pa3BuThie U, COOTBETCTBEHHO, OoJiee
JIOpOrue KOHTPOJUIEPHI BBOJA IUCKPETHBIX M AHAJIOTOBBIX CHUTHAJIOB ¢ mpoueccopom C165
(peructpaTtopbl) ONTUMUZUPOBAHBI JJIsi OBICTPOIN PEruCcCTpalliy BPEMEHHU M3MEHEHUS COCTOSHUMN
JATYNKOB U TEPHOANYECKON PEruCTparuy Mpouiis mapamMeTpoB B peaJbHOM BpeMeHH. B aTom
cllydae Ha cepBep Ieperaercs HHPOpMAIUs O 3aperUCTPUPOBAHHBIX COOBITHUSAX MU Cpe3ax
npodwis mapaMmeTpoB. IS perucTpatopoB  XapakTEpHO HalU4Me HHEProHe3aBUCHMBIX
CTaTMYECKOM MaMATU COOBITUI/CPE30B U YacOB peaibHOro BpeMeHH. CriennaibHOe UCTIOTHEHNE
perucTpaTopa aHaJOTOBBIX CHUTHAJIOB OOECMEYMBAET PErHCTPALMIO0 ABAPUKUHBIX IPOLIECCOB C
MaKCHMaJbHBIM BpPEMEHHBIM pa3pemieHueM 36 BbIOOpOK Ha mepuoj ceTu. Jlins kaHalioB
TeJeylpaBleHus cepBepoM ycrpoiictBa KII ocymecTBiseTrcss perucrpanus BpEMEHU H
WHULAATOPA KOMAaH/Ibl, & TAK)KE PE3YJIbTATa €€ UCIIOIHEHUS. /{151 NCKIIFOUeHMS JTOKHBIX KOMaH T
IpEeIyCMOTPEHa  MHOTOYPOBHEBas  ammapaTtHas M [porpaMMHas — 3allUuThl  OT
HECAaHKI[MOHUPOBAHHOMN BBIJIaYU YIPABJISIOMMX KOMAHJ U MOCTAAUNHBIN KOHTPOJb UCIIOJHEHUS
KOMaHJ, OIIMChIBAEMBbI M10JIb30BATEIbCKON MPOLELYPOH.

YerpoiictBo KII, peanmzoBannoe Ha 6aze cemerictBa «KOMITAC TM 2.0», B oOmiem
BUJIE COCTOUT U3 CEPBEpA U CBSI3aHHBIX C HUM 4epe3 Marucrpaib RS-485 koHTposiepoB BBOAA-
BBIBOZA. BXOoApl KOHTpOUIEpOB BBOAA aHANOroBbiX curHainoB THUT  moakirodeHsl
HEMOCPEACTBEHHO K HW3MEPUTENBbHBIM IpeoOpazoBaTesiM, BXOIbl KOHTPOJUJIEPOB BBOJA
TUCKpeTHbIX curHalioB TC — K JaT4MKaM COCTOSHUM OOBEKTOB, a BBIXOJBI YIPABISIONINX
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KOHTPOJUIEPOB — K IIETIsSIM UCTIOJIHUTENIBHBIX pene. B kauecTBe cepBepa ycrpoiictBa KII 00braHO
WCITOJIB3YIOTCSI KOHTPOJIIEPHI CBSI3U, oOecreunBaromme cBsisb ¢ [1Y.

Ob6opynosanue I1Y, peannzoBanHoe Ha 06aze cemelictBa «KOMIIAC TM 2.0», MoxeT
ObITH clenyronuM. ['pynma KOHTPOJIJIEPOB CBSI3M, OOBEAMHEHHBIX Maructpayibio RS-485,
noakitouaercss k cepeepy IIY (IIDBM) uepes crneuuaibHbli KOHTPOJIEP-MYIbTHILIEKCOP.
Uuciao KOHTPOJUIEPOB CBSI3M TOKphIBaeT wumeronieecs Ha [IY 4yucino kaHalloB CBSI3U C
yerpoiictBamu KII. KonTpommeps! cBsi3u Ha ypoBHE [1Y ciocoOHBI 00ecrieunBaTh Kak MPOCThIC
(GYHKIIMM MPOrpaMMHUPYEMBIX KaHAJbHBIX aJanTepoB, Tak U Oosee pa3BUThIE (YHKIUU
LUKINYECKOrO0 ONpoca IMOAYMHEHHBIX YCTPOMCTB Ha MNpucoeIuHeHuH. Uepe3 KOHTPOIUIEpHI
CBSI3U OCYIIECTBIIIETCSI 00OMeH cepBepa ¢ ycrpoiictBamu KII u perpancisius Bcel WiIv 4acTu
uH(pOpMaIlMK Ha BEPXHUU YPOBEHH MPEACTABICHUS NaHHBIX. UNCIIO KAaHAJIOB CBSI3U YCTPONCTBA
[1Y mnpakThuecku HE OrpaHUYEHO, TAK)KE€ HET OrPAaHUYEHHUs JUJIi IPOTOKOJIOB KaHAJIbHOIO
YPOBHSI.

BaxHoii 0cOOEHHOCTBbIO KOHTPOJUIEPOB CBSI3U SIBIISIETCS. BO3MOXKHOCTH OpTraHMU3aIUH
«po3pauHbIx» KaHajaoB cBs3u Mexay 1Y u KII ansa yHKIMOHMpOBaHMS HE3aBHCUMOU
ACKYD. [Ins obecniedeHusi TpeOyeMbIX TOKaszareield OBICTPOJECHCTBHS KOMIUIEKCA OOJbIIHe
NaKeThl JAHHBIX KOMMEPYECKOTro ydera (parMeHTHPYIOTCS M TepefaroTcs KOPOTKHUMHU
MOCBUIKAMM C HHU3KUM TPUOPUTETOM II0 OTHOLIEHUIO K omepaTuBHOM wuHopmanuu. Ha
PUEMHOM KOHIIE TTAaKeThI 1e(parMeHTUPYIOTCS U OTIIPABIISAIOTCS Ha BHELTHee 000pyI0BaHHUE.

J1J1s SNEeKTPONUTaHUS KOHTPOJUIEPOB MPEAaraloTcs OAHOCTYIeHYaThle OJOKU MUTAHUS C
JOTIOJIHUTEIBHBIM  BBOJIOM PE3€pBHOrO0 NUTAaHWSA, HOMHHAJIbHBIM Hamnpspbkenuem 220 B
MOCTOSTHHOTO TOKa, a TakKe JIBYXCTYIEHUYaThlii OOk OecnepeOOWHOTO THUTaHUA C
aKKyMYJISITOpHOUM Oarapeeil. BeTpoeHHBIH B OJ0K MHUTAaHUS MUKPOKOHTPOJUIEDP OOECIIeYHBAET
yIpaBJieHHUEe 3apsa10M OaTapeu, KOHTPOJIb HANPsDKEHUS U OTpaHUYeHHe pa3psijia.

Jns  peanu3anuy  OCHOBHBIX (QyHKUuE cepBepa IIY mnpeanmaraercss crneunuansbHOE
npunoxenue ais [[9BM, peann3oBaHHOE MO KOMIIOHEHTHOW apXWUTEKType sl TIaTdOpMBbI
Win98/NT u obecrieunBaroiiee OCHOBHBbIE (DYHKUUHU MO KOH(MUTYPUPOBAHHIO OOOPYHIOBaHMS
KOMIUIEKCa M aKTUBU3ALMU HH()OPMALIMOHHBIX MOTOKOB MEXAY MYyHKTaMH. DTO MPHIOKEHHE
o0ecrieynBaeT HEOOXOIUMBIN CepBHC A onepaTUBHO-MH(popmarmonHoro kommiekca (OUK).
Hnurepdetic mpunoxenus ¢ OUK obGecneunBaercs uepe3 o0bekTsl DCOM u/unu 6a3y maHHBIX.
B kauectBe OHMK moTpeOutenp KOMIUIEKCA MOXKET HCHOJIB30BATh MPOAYKTHl HHBIX
npousBoauTene. [Ipennaraercs takxke coocrBernsiii OUK, pazpaboTaHHBII 110 KOMIOHEHTHON
apxurtekrype s miaardopmel Win98/NT.

Jlis  cepBUCHOrO OOCHTY)XMBaHUS KOMIUIEKCA MpPEIyCMOTPEHbl amnmapaTHble U
IpOorpaMMHBIE CpPEZCTBA, 3aalOIIUE IMapaMeTpbl KOHTPOJUIEPY M KOH(HUIypaluu YCTPOMCTB.
[xadbr mas KoOMIIeKca BBIOMPAIOTCS HA OCHOBE MPEANOUYTEHUH moTpeduTens. Bo3MoxHO
UCTIOJIb30BaHUE MMEIOUIMXCS Ha O0O0BEeKTax IIKadoB, OCTAIOMUXCA OT 3aMEHSEMOro
0o00Opy/lOBaHUs. KOHTPOJUIEpHI, OJIOKM TNHTAaHWA W KJIEMMHHMKH YCTaHaBIMBAlOTCA Ha
crangaprasle peiiku DIN.

OCHOBHBIMH ~ JTOCTOMHCTBAMHM  KOMILJIEKCA, BBIIOJHEHHOT0 Ha ©0a3e cemelcTBa
«KOMIIAC TM 2.0», sBAAIOTCS: MacIITaOMPYyeMOCTh YCTPOMCTB KOMIUIEKCA, MO3BOJISIOIIAs
TeJIeMeXaHU3UPOBaTh Kak Majble, TaKk U OOJbIIKME MOJACTaHIUH. OTO JaeT BO3MOXKHOCTH
MOTPEOUTENIO HCIOJIB30BaTh OJHOPOJHOE OOOPYIOBAHME ISl TENEMEXaHW3AIMM I10/ICTAHIUHA
pa3IMYHOTO YPOBHS; BO3MOKHOCTH MOCJEIYIOIIEro HapamuBaHus WHGOPMAIMOHHON €MKOCTH
OKCIUTYyaTUPYeMOro OO0OpYyIOBaHHMSA TEJIEMEXaHUKH TPH PA3BUTHH TeleMEXaHU3UPOBAHHBIX
O0BEKTOB; BBICOKAs paspeliaroiias BO3MOXXHOCTh BpPEMEHHM PETHCTpallMd  COOBITHH U
NEepUOANYECKUX Cpe30B Mpo(pWiIs MapaMeTpoB; IIHUPOKUKA HAOOp KOHTPOJUIEPOB  CBSI3H,
ONTHUMM3UPOBAHHBIX TIOJ pa3JUYHbIE KaHaJbl CBS3W; MHHHMMAJbHAas CTApTOBAas CTOMMOCTh
o0opyaoBaHus, 00JaIAI0ONIET0 MUHUMAIbHONH HM30BITOUHOCTHIO; BBICOKAS HAJIEKHOCTh KAaHAIOB
TEJCYIPABIICHUS C MHOTOYPOBHEBOW 3allTUTON OT JIOKHBIX CpaOaThIBaHWM; IMUPOKHA TUana3zoH
pabounx Temneparyp s odopymoBanus KII (ot —40 mo +70 °C); BO3MOKHOCTH OpraHH3aIUK
«MPO3pAYHBIX» KaHATIOB JyIsl He3aBUCUMBIX ACKY3J;
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Kommiiekcs! Tenemexannkn TEJIEKAHAJI-M TEJIEKAHAJI-M2
B ACATY npennpusituii 3JHepreTuku

3A0 «CucteMbl CBSI3M M TEIEMEXaHHUKH» PadOTaeT Ha PHIHKE CPEICTB aBTOMATHU3ALUU
JUCIIETYEPCKOTO M TEXHOJIOTMYECKOTO YIpPaBJICHUS TEPPUTOPUAIBHO PpacCHpeeIeHHbIMUA
o0bekTamu ¢ 1994 r. 3a 3TOT nepuo NpeanpusaTue OCBOMIIO BBITYCK M3AETHI M MPOrpaMMHOTO
oOecrieueHUs IS KOMIUIEKCHOTO pEIIEHUsI BCEro CIEeKTpa 3ajad, CBA3aHHBIX CO COOpOM,
nepenaveii, oOpaboTkoi u oToOpakeHHeM WHGOPMALMKA IOOOTO THIIA ¥ BBIMOJTHEHHUEM
GbyHKIMI yhnpaBieHHs] U PErylupoBaHHUS Ha OOBEKTaX JIOOBIX HEPApXUUYECKUX CTPYKTYP.
Homenknartypa mnpemiaraeMblx B Hacrosimee Bpems usfgenuit u I1O Brimowaer B ceds:
muorodyukuonanbabie yerpoiictBa KII TEJIEKAHAJI-M, ycranaBiuBaemMble Ha pa3iIdYHBIX
0o0BbeKTaxX HW)KHETO 3BeHa; pacmpexaeneHHble  yctpoiictBa KII  TEJIEKAHAJI-M2,
yCTaHaBJIMBaeMble Ha KPYITHBIX 00BEKTax, a Takke (B kauecTBe MUHU-KII) Ha Manmbix oObekTax
HIDKHEro 3BeHa; y3ioBble KII, KoHIeHTpaTopsl U MapuipyTu3aTopsl Ha Oaze ycrpoiicts KII u
I[TY TEJEKAHAJI-M wu TEJIEKAHAJI-M2, ycraHaBiuBaeMble Ha Y3JIOBBIX OOBEKTaXx;
yerpoiictBa I1Y TEJIEKAHAJI-M yposaeit POC u [19C; LIIIC ypoBus AO-Duepro Ha 6a3e
yctporicte ITY TEJIEKAHAJI-M, cepepoB TM u JIBC; oGopymoBanue sl yrpaBiIeHUS
JUCIETYEPCKUMH MHEMOHMYECKMMH IIWTAaMH, YCTAHAaBIMBAaEMOE KaK Ha JUCIHETUYEPCKHUX
nyaktax POC, [19C u /Il Tak 1 Ha KpymHBIX OOBEKTaX B KAa4eCTBE JIOKAIBHOTO paboyero
MmecTa; cepBepbl TeneMmexaHuku u JIBC npennpusitus; APM nepconana, ycTaHaBiIMBacMble B
JIBC nucrmeTyepcKux MyHKTOB Pa3IMYHBIX YPOBHEH WM Ha KPYIMHBIX OOBEKTaX (JOKaJIbHBIC
paboumne mecra); cereBoe [10 OUMK n muuu-OUK, ycranaBnuBaemble Ha cepBepbl U paboune
craniiuu APM; npyrue uzaenus (MoaeMbl U OJIOKH MOJIEMOB, KJIIEeMMHBIE TITIKa(dbI).

Bce nepeuncnennble wu3nenus u IIO  BXomar B cOCTaB  YHUBEPCAJIBHOTO
porpaMmmMupyeMoro komiiekca yerpoict tenemexanuku TEJIEKAHAJI-M, na 6aze koToporo
MOTYT OBITh MOCTPOEHBI THOKKHE MHOTO(YHKIIMOHAJIbHBIE CUCTEMBI COOpa JaHHBIX U YIPaBICHUS
Pa3IMYHON CTPYKTYPHI.

Onnoit u3 rnaBHbIX cdep npumeHenus komiuiekca TEJIEKAHAJI-M siBisietcst co3ianue
ABTOMATHU3UPOBAHHBIX CHUCTEM JAUCIETYEPCKOIO M TEXHOJOTHYECKOTrO YIpaBieHUS O00bEeKTaMu
SHEPreTUKU OT nmojcTaHiuil grodoro yposusa u POC no I19C u npennpustuit AO-Ouepro. [Ipu
3TOM MPOrPAMMHO-AIIIAPATHBIE CPEACTBA KOMILIEKCA MOTYT NPUMEHATHCS Ha BCEX YPOBHSX
UEPAPXUH.

Baxnpim cBoiictBoM komruiekca TEJIEKAHAJI-M, o0coOGeHHO aKTyaJdbHBIM IS
pelieHus 3aja4 B OJHEpPreTuke, SBISIETCS THOKOCTh B HCIOJIB30BAHWU KaHAJIOB CBSI3H,
UMEIOUINXCS Ha MPEANpUSATHH. YCTpOICTBAa KOMILJIEKCA OOBEIUHSAIOTCA B EIWHYIO CETh
HE3aBUCHMO OT (HU3MYECKOW MPUPOJBl KAaHAJIOB CBSA3HM, UX HPOIMYCKHOW CHOCOOHOCTH U
TOIOJIOTMYECKON CTPYKTYypbl. B €IMHOM KOMIUIEKCE MOTYyT HCHOJb30BaTbCs IPOBOJHBIC
¢usuueckue JMHUM, Tene(oHHBIE KaHAIbl, YIJIOTHEHHbIE KaHalbl, 0Opa30BaHHBIC
obopynoBanueM BY-cBs3u, pannokaHaibl, BOJOKOHHO-ONTHYECKHE JUHUM CBA3M U T.I., YTO
103BOJIsIeT APPEKTUBHO HCIIONB30BaTh BCE HMMEIONIHECS BO3MOXXHOCTH KOMMYHHUKAIIMOHHOTO
000py0BaHUs MPEINPUITHI ISl 0OecriedeH sl MaKCUMalIbHOM HaJeKHOCTH, ONEPAaTUBHOCTH U
JIOCTOBEPHOCTH JJOCTaBKU MH(OpMAIUH.

B monnepxxuaemoit dupmoit konnenuuu mnoctpoenust cuctembl ACIATY kak eauHoi
aBTOMATU3UPOBAHHOW CHCTEMBI YIPABIECHUS TEXHOJIOTMYECKUMHU MPOLECCaMU NPEANPUATHS,
OoJbIIOE 3HAUEHHE YHAeNseTcs 3aJadaM UWHTEerpalud ¢ JIpYrMMH aBTOMATU3MPOBAaHHBIMU
CHUCTEMaMU M cUcTeMaMu aBTomMaTuku, TakuMu kak ACKYD, APUM, peneitnas 3ammura 1 T.A.
Pemenne 5TuX 3amad OpOBOAMTCA B JBYX HAIPaBICHUAX: YBeIMUeHUE (DYHKIHMOHAIBHBIX
Bo3MoxkHOCTeN camoro komiuiekca TEJIEKAHAJI-M u opranuzanusi B3auMOJIEUCTBHS C
uMeroumMces: 000pyI0BaHUEM JIpYruX npousBoauteneil. [lepBoe HampaBieHue BKIIIOYAET B ce0s
pabotel o ceprudukanuu ACKYD na 6a3e xommuiekca TEJIEKAHAJI-M, co3nanue G10KOB
BBOJAa U PETUCTpalK OBICTPOTEKYIIMX IPOLECCOB, MOIAEPKKY (PYHKIMI aBTOMaTHYECKOIO
perynupoBanus B ycrpoiictBax KII u IIY. B pa3BuTue BTOpOro HampaBiieHHs pa3paboTaHa
(GYHKIHUS TPAHCISIIUY MTaKeTa J00BIX UGPOBBIX JaHHBIX M0 TEIEMEXaHUYECKON CETH B peKUME
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«IIPO3pavyHOro KaHajay, IMOAMUCAHO cornamenue ¢ ¢upmoit «AbBb BDM Merponuka» o
TPAHCISALUUU JaHHBIX C AJIEKTPOHHBIX CUETYHKOB «AJb(ha», BEAYTCS MEPEroBOPHI C APYTUMHU
bupMamMu — MPOU3BOAUTENISIMU CHCTEM peleiHbIX 3amuT, APUM, peructpaTtopoB aBapHiHBIX
IIPOLIECCOB.

[Ipenyaraemelie ¢upmoii coBpemennsle cpeactsa OMK obecneunBaioT MakCHMabHYIO
aBTOMAaTH3AIMIO Tpyaa oOciykuBaromiero mepconaita. B cocrae OUK opranusyroTcs He
TOJILKO pabovre MecTa TUCIIETYEPOB, HO M paboune MecTa WHKEHEPHBIX CIIYKO: TeleMeXaHUKH,
CBSI3M, PpEJICMHON 3alllMThl, TEXHUYECKOrO0 YydeTa HHEPrud U T.A. B pacnopsokeHuun
JUCTIETYEPCKOTO U OOCHYXHBAIOILEr0 IMEpCOHaja HMMEIOTCS IPOrpaMMHBIE CpPEICTBA JUIS
OpraHu3aly JKypHAajJOB, OTYETOB, BEIOMOCTEH, apXWBOB W JPYyIrUX JOKYMEHTOB, €CThb
BO3MOXXHOCTh YCTAHOBKHM JKCIIEPTHBIX cHcTeM. Ha KpyMHBIX M y37OBBIX OOBEKTax BO3MOXKHA
opraHu3aIys JOKajdbHOTO pabodero Mecra nexxypHoro nepconana («Muau-OUK»), koTopsrit
NOJICP’KUBACT OOJBIIMHCTBO (YHKUMN JAUCIETUYEPCKOrO KOHTPOJIS W YIpPaBICHHsS, HO B
npejesax OJIHOro 0ObEKTa.

Peanuzamus  konnenuuu mnoctpoenust eauHot cucrembl ACITY  KOHKpeTHOro
OPENNpUATHS 3aBUCUT OT TEXHMYECKOTO COCTOSIHMSI OOBEKTOB, YPOBHS OCHAIlEHHOCTHU
COBPEMEHHBIMHM CpPEJICTBAMHU AaBTOMAaTH3allMd M HAJIWYUS MATE€pPUAIBHBIX PECYpCOB [UIsl €ro
nepeBoopykeHus. [l BHOBb CO3JaBAa€MbIX MPEAUPHUATHN W NOPEANPUATANA, HMEIOIINX
ycTapeBlliee W BbIpa0oTaBIIee CBOMl pecypc 000OpyaoBaHHE, LEIECOO0Pa3HO IMPOU3BECTH
KOMILUTEKCHYIO ycTaHOBKYy oOopymoBanus u [10 TEJIEKAHAJI-M Ha Bcex ypOBHSIX HE€papXHH.
OCHOBHBIE TPEUMYIIECTBA TAKOTO PEIIEHUS COCTOST B OTCYTCTBHHM IPOOJIEM CTBIKOBKU
Pa3HOTUITHOTO 000PYAOBAaHUS U YAOOCTBE DKCIUTyaTallUd KOMILJIEKCA, a TaKKe B MOJHOLIEHHOM
HNOJJIEP)KKE psAda BaXHbIX (YHKUUH, CBOHCTBEHHBIX BCeMy KoMIUIekcy. Hampuwmep,
HCIIOJIb30BAaHNE HA BCEX YPOBHAX BBICOKOJOCTOBEPHBIX NMPOTOKOJIOB HA OCHOBE PEKOMEHJALNI
I'OCT P M3K 870-5 no3BoJseT TpaHCIMPOBaTh €ANHYIO0 BPEMEHHYIO METKY ISl IPUBSI3KH BCEX
COOBITUH, TPOUCXOAAINIMX Ha OOBEKTaX, K €IMHOMY BpPEMEHH, a TaKke oO0ecreynBaeT
BO3MOXXHOCTb OpIaHM3allMM «IIPO3pavyHOro» KaHajia g TpaHcaauuu gaHHbix ACKYD,
penerHOo aBTOMATUKY U T. 1.

B cnywasx, korma y TOpeAmnpuUsSTHS HMEETCs YK€ YCTaHOBIEHHOe o0opylnoBaHMe, U
TpeOyeTcs MPOU3BECTH HapallMBaHUE ero 00bEMOB U U3MEHEHHE KaUeCTBEHHBIX XapaKTEPUCTUK
CHCTEMBI, a TaKXKe B CIIydasX TPYIHOCTEH ¢ pUHAHCHPOBAaHHUEM MOJIHON 3aMeHbl 000pyIOBaHHUS,
BO3MOXXHO [POBEJIEHUE TMO3TAHOM 3aMEHbl WM YCTaHOBKM OO0OpyIOBaHUS. 3aMeHy
000pyI0BaHUSI MOXKHO NPOU3BOJNTH, HAUWHAS Kak ¢ ycTpoicTB BepxHero yposHs (ITY, OUK,
LIITIC), Tak 1 co croponsl KII. JIro6oe ycrpoiicteo KII u ITY TEJIEKAHAJI-M cnoco6HO
OCYILECTBIISATH OOMEH JaHHBIMHU C PA3IMYHBIMU UMEIOUTMMHUCS Ha MPEINPUATHN YCTPOUCTBAMH U
KOMILIEKCaMH TelieMexaHuku kak ycrapeBmumu (MKT-2, MKT-3, BPT®, TM-120, ['panur,
PIIT-80, YBTK-YH u ap.), Tak U COBPEMEHHBIMHU, HMCIIOJIB3YIOIIUMHU MPOTOKOJIBl OOMEHa Ha
6aze MOK 870-5.

B pamkax npeiaraeMoil KOHIENIIMH MPEANPUITHEM ObLUT OCYIIECTBIIEH PsiJi IPOEKTOB B
paznuuHbIX pervoHax Poccum, Hauboiiee HWHTEPECHBIMH U3 KOTOPBIX, S(PPEKTUBHO
UCTIONB3YIONUMU BO3MOKHOCTH Komiuiekca TEJIEKAHAJI-M, MoXHO Ha3BaTh ClEIYIOLIUE:
tenemexanuzamusa [I19C: «Toremckue anexrpuueckue cetn» OAO «Bomormasnepro». Ilepas
ouepenb AC/ITY cnana B skcrmyaTanuio jgetom 1998 r. IlepBelii aTan npoekTa BKIIOYaeT B ce0s
opranuzanuio aucneryepckoro nyHkra I[19C, Ttpex pucneruepckux nyHkToB POC u 11
noacranuuii. O6opynoBanue /II1 II19C Bkmiowaer B cebs ycrpoiictBo I1Y TEJIEKAHAIJI-M,
cepBep TeneMmexaHuku u 3 APM mnepcoHana (nucrerdep, TEIEMEXaHUK U peJieiiHas ciyx0a) ¢
ycranoBneHHbIM 1O OUK, a Taike o0opymoBaHHE AJisi YIPABICHUS TUCIETYEPCKUM LIUTOM.
Ha JII POC ycranoBnensl yctpoiictBa I1Y TEJIEKAHAJI-M u APM naucneruepoB. Ha
nozacraniusax ycraHosieHsl ycrpoiictBa KII TEJIEKAHAJI-M. CtpykTypa TeneMexaHn4ecKon
CeTM KOMOWHHUpPOBaHHas, BKJIIOYAIOIIas paJuaibHble, MarucTpajbHble U IIENOYEeYHbIC
¢parmentsl. Vcnomnp3ytorcs BU-ymimoTHeHHBbIE KaHANbl, (U3MUYECKUE JIMHUU U PATUOKAHAIL.
[Iporokon oomena B TM cetu — FT2, ans perpancisiiuu B LIAIT «Bonormasuepro» — PITT-80.
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B mHacrosmee Bpemsi BemyTcs pa®oThl 1o cOOpy JaHHBIX C PETUCTPATOPOB aBapUHBIX
nporieccoB; MHorodyHKIHOHaIbHbIN KoMmiuieke: [DC—11 (Kaskeryockas) — LI OAO
«Komuepro». Opranuzanust cOopa TaHHBIX TeJIEMEXaHWKH, peanu3anus kaHana APUM u
ACKYD. Ha I'9C-11 ycranoneno ycrporictBo KIT TEJIEKAHAJI-M, kotopoe oGecriedynBaet:
c6op nauubix TC u TUT camoii I'DC; cbop nanHbIX ¢ yaaneHHoro oobekra PY-330 kB (600 M,
yctaHoBieHo pacnpeneneHHoe ycrtpoictBo KII TEJIEKAHAJI-M2); opraHuzanuio KaHaja
nepenaun ganHeIx ACKYD ot ycrpoiictBa RTU-320 ¢pupmer ABB; perpancnsiuio ganasix TM
n ACKYD na JIT OAO «KomsHepro» no OCHOBHOMY M PE3EpPBHOMY KaHajlaM C MPUMEHEHUEM
QITOPUTMA pa3JiefieHHs] MOTOKOB, YBEJIMUYMBAIOIIETO0 CYMMAapHYIO MPOMYCKHYIO CIIOCOOHOCTB;
perpancisiuio qanabix TM Ha ['DC-3 (Kangamakma) B mpotokosie MKT-3; mepenady maHHBIX
Ha jokanbHOoe APM nexypnoro nepconana (IIK c¢ 11O OUK); npuem u nepemady CUTHAJIOB
APYM; pazneneHue crekTpa Kaxaoro Teiae(oHHOro KaHajia (OCHOBHOTO M PE3€pBHOIO) Ha 3
nonkanana: «pedb» (300-2400 I'm), «TM+ACKYD» (300 6ut/c B monoce 2400-3400 I'm) u
«APUYM» (100 6ut/c B momoce 2400—-3400 ') ¢ BHyTpeHHel nudpoBoit huabTparuei.

Ha II/IIT OAO «Komsnepro» ycranosieHo ycrpoiictBo TEJIEKAHAJI-M-ITVY, kotopoe
o0ecrieynBaer:

npueM ngaHHblx TM um ACKVYD ot I'DOC-11 1mo oCHOBHOMY M pe3epBHOMY KaHaJaM;
nepemauy ganabix Ha OUK LAIT «PCHY-2» u PIIT-80 B mpotokone MKT-3 (B manmpHelimem
— FT1.2); nepenauy nanueix Ha APM tenemexanuka (IIK ¢ ITO OUK); npuem u nepemauy
curHaioB APUM; pasneneHue crnekTpa Kaxaoro TeledOHHOTO KaHala (OCHOBHOTO U
pe3epBHOro) Ha 3 monkanama: «peub» (300-2400I'm), «TM+ACKYD» (300 6ut/c B momoce
2400-3400 I'm) u «APUM» (100 6ut/c B momoce 2400-3400 I'm) ¢ BHyTpeHHEH HUQpPOBOH
dubTpanuei.

Jlpyrue TpoeKThl, Kacarolluecs PacCMOTPEHHBIX YCTPOMCTB, HAXOAATCA B Ipoliecce
NoAroToBKU K skcmnyaranuu: Yepenoseukue IC «Bonorgasueproy», LIIIIC «bpsHckaneproy,
kackan [lazckux ['DC «Komenpro», KpacHosipckuii 3aBo1 IBETHBIX METAJUIOB U JP.

3A0 «CucTeMbl CBSI3U U TEEMEXaHUKH» MOKET BBINOJIHATH BCE pabOTHl HA 00BEKTaX
3aKa3z4yuka «moj Kimou». OHM MOTYT BKJIIOYAaTh B ceOs: MPOEKTHO-U3bICKATEeNbCKHE pabOThl C
BBIE37I0M Ha OOBEKTHI (MMEETCs JTUICH3MS);

MOHTaXHBIE PaOOTHI (MMEETCs JINIEH3HU); paboThl MO MyCKOHANIaAKe 00OpYyIOBaHUS U
uHcTawsimuu 11O (umeercs nMIEH3Us); TapaHTUHHOE W IOCTIAPAaHTHIIHOE TEXHUYECKOE
obcimy)xuBaHue; 00ydeHHe TIepcoHaa.

VYerpoiictea KIT xommnekca TEJIEKAHAJI-M umeror cepTUHUKAT cOOTBETCTBUA Ne
POCC RU.MX02.H00016, ecTpb pelieHre 0 MpUMEHEHUHN UX HA TPEANPUATUSIX SHEPTETUKH.

Kommnexkcet  TEJIEKAHAJI-M/TEJIEKAHAJI-M2 u  oTHnenbHble — yCTPOWCTBA
M3TOTaBIIMBAIOTCS 10 JIOrOBOpaM MOCTaBKH C Ipeaoruiatoil He menee 70% obieit ctoumoctu
obopynoBanusi u I1O. IIpoexTHble, MOHTaXXHBIE M ITyCKOHAJIaJO4YHBbIE pPabOTHl, a TaKKe
MOCTTapaHTUHHOE TEXHUYECKOe OOCITYyXHBaHHE M OOy4YeHHE BBIMNOJIHSIOTCS IO OTHEIbHBIM
noroBopam. Omata o0OopynoBaHHMs H = PabOT MOXKET IPOU3BOAMUTHCS  BEKCEISIMH,
B3aMMO3ayeTaMH U 6apTepoM C YUETOM PAcX0JI0B Ha MEPEBOJI B ACHEKHYIO GopMYy.

CHucTreMbl TeJ1e00PA00TKH JAHHDLIX.

CTpykTypa W Ha3HAuYC€HHUE CHUCTEMBI TeleoOpadoTku maHHBIX. CeTH mepenayu JTaHHBIX
(CIL). AOOHEHTCKMH MyHKT Iepeaud JaHHBIX. PexuMbl nepenaud JaHHBIX. BioueHue
OBM B ceth nepenaun naHHbIX. OCOOCHHOCTH KaHAJIOB Mepeaady JaHHBIX B DHEPrOCHCTEMaXx.
Mogemsbl, ycTpoiicTBa YIUIOTHEHMS, KaHallbl Mepefauyd JAaHHBIX, CXEMbI, pEreHepaTUuBHBIC
TPAHCIISIIIUU CHHXPOHHOTO WJIM CTapT-CTOITHOTO THIIA UCIIONb3yeMble rpu opranuzanuu CIT/I.

CUCTEMBI TEJIEOBPABOTKU JAHHBIX
Cmpykmypa cucmemvl meneodpabomxu 0aHHbIX
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Cucrema TteneoOpaborku ganHbix (CTJ) mpeacraBinseT COBOKYMHOCT, OBM
.ientpanpHoro I1Y cucremsl TeneoOpabOTKU TaHHBIX, CETH Mepeadl JaHHBIX U 000pYIOBaHUS
npuemMoriepeaud M o0pabOTKM JaHHBIX, PACHOJOKEHHBIX Ha OTAa’deHHbIX oT [1Y oObekra
nyaktax (II). Yacro B nmurepaType oOOpyaoBaHWE, YCTAHOBJIEHHOE Ha OOBEKTaX, HA3bIBAIOT
abonentckuM nmyHkrom (AIT) CT/I.

CucreMsbl Te1e00pabOTKH NaHHBIX IpeIHa3HAYEeHBI IS

a) cbopa Ha IIY andaButHO-M(ppoBOil HMHPOPMALMK OT YAAJCHHBIX OOBEKTOB U
00paboTku »Toi nHpopManuun DBM NyHKTa yIpaBiIeHUS;

0) mnepenaun andasutTHO-IMppoBOM MHopMaru u3 IBM I1VY ynaneHHbIM 00BEKTOM
CTA;

B) OCyIIeCTBIEHH oOMeHa nHpopMarei Mexay yaaneHHsiMu oobektamu CT/L;

I) TpPeJoCTaBICHUS BO3MOXHOCTU YAAJIEHHOMY OOBEKTY HMCIOJIb30BaTh JUISl PELICHUS
cBOMX (MECTHBIX) 3a1a4 pecypca OBM I1Y. AGOHEHT ynajaeHHOT0o 00bEeKTa HMEET BO3MOXKHOCTh
BBeCTH B OBM «11eHTpabHOTO MyHKTAa HY)KHBIC TaHHBIE, 00paboTaTh Ux ¢ moMorisio OBM ITY
10 33/IaHHOW Mporpamme M Hoiay4duth oT IBM pesynbTarhl pacuera. Ceasp I1Y ¢ oObekTamu
OCYIIIECTBIISIETCS Yepe3 CeTh Mepelauyd JaHHBIX C HCIOJIb30BAaHUEM allapaTypbl Mepefadu
naHHbix (AIL).

B oOmem cnydae kaHad mepefayd JaHHBIX SIBISETCS COBOKYITHOCTBIO ammaparypbl
nepenaun naHHbIX AIIJ[ m xanana cBasu KC. Ilpu aBTOHOMHOM peXHUMeE Nepenauu JaHHBIX
cBsa3b DBM ¢ AIIJl B ITY ocymiecTBisieTcs yepe3 MPOMEXKYTOUHBIH HOCUTENb nHpopManuu. [Ipu
aBTOMATUYECKOM BBOJE JIaHHBIX OCYLIECTBIISIETCS HEMOCPEACTBEHHAs cBsi3b OBM ¢ kaHanoM
nepenayu JaHHBIX 4Yepe3 CHEeUalIbHOE YCTPOMCTBO corjlacoBaHus YC. DTOT BapuUaHT CBSI3U
OBM c All sBnsercs HanOoJiee COBEpUICHHBIM, TaK Kak mo3BossteT U All, 1 9BM ynpasnars
BPEMEHHBIM IIPOLIECCOM Nepeaun, mprueMa u 00pabOTKU JaHHBIX.

Cemu nepedayu 0anHvIx

Cerpto mepenmaun nanHbiX (CIIJ]) Ha3wpiBaeTCsl COBOKYIMHOCTh KaHAIOB (Tiepenayu
JAHHBIX, TPeHa3HaYeHHAs JJIs Tepeiadl MOTOKOB ai(haBUTHOLUGBPOBOM WH(POPMAIMU MEXTY
HEHTPaJIbHBIMU U TIepUdepUITHBIMU TYHKTAMHU.

B CIIJI »HeprocucteM MOIYyT MPUMEHATHCS KAk KOMMYTHpPYEMbIE, TaK U
HEKOMMYTHpYEMble KaHalbl cBA3M. Ha puc. mpuBeneHa ymnpolieHHas (YHKIMOHAIbHAs cXeMa
CIIJ] c HeKOMMYTHpPYEMBIM (3aKpPEIUIEHHBIM) KaHAJIOM CBSI3H.
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Puc. ®ynkunonansHas cxema CIIJ] ¢ HEKOMMYTHPYEMBIM KaHAJIOM CBSI3U

Ha okoHeuHbIX nyHKTax CIIJ] ycraHoBieHa crenuanbHas anmnaparypa Mepeaadu
nanubix AITJI-1, ATT-2. B o6mewm ciydae, B coctaB AIlJ] Bxogut Omok mepemaun bI1 u 6510k
npuema BIIP. Coobmenue, moctynatomee ¢ gatumka mHpopmanuu U, mpeoOpasyercs
0JIOKOM TIepeaur B CHTHAJ TIepelau TaHHBIX, KOTOPBIA Yepe3 MyIuIeKCHbIN kaHan cBs3u JIKC
nocrynaet Ha Bxoz BITP AIIJl npotuBomnonoxuoro myHkra. bIIP npeoGpasyer curnan nepenadu
JAaHHBIX B cooOmeHue, BocnpuHUMaeMoe mnonydareseM uHpopmanun [IM. Ilepegaua
uH(pOpMAIIUK B MIPOTUBOIIOIOKHOM HAIMPABIICHUU BBITIONHSIETCS B TOM e Topsiake. B kauecTe
JAKC moryTr ObITh HCIOJb30BaHBI TelerpadHble KaHalbl CBSI3HM, KaHAJIbl TEIEMEXaHUKU WIN
KaHaJbl TOHAJLHOTO Tenerpada, a Takke KaHajabl TOHAJILHOW 4acToThl. Bua curHana nepenadu
naHHbIX Ha Beixoae AILJ[ onpenensiercs Tunom ucnoab3zyemoro JIKC.
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Anmaparypa nepenavu JaHHBIX, TpeIHa3HAYCHHAS I .pa0O0ThI 10 KaHallaM TOHAJIBHON
YaCTOThI, UMEET B CBOEM COCTaBE MOJEMbl TOHAJIBHOMW YacTOThI, TOITOMY CHUTHAJl MEepeaaqyu
TaHHBIX Ha Bbxojae Takoro AIlJ] mpeacrapnseT co0oil AIeKTpUIECKUil TOK TOHATHHON YaCTOTHI.
Curnan mepemaun naHHbIX Ha Bbeixoge AIlIJl, pabGotaromux mo TenerpagHbIM KaHajlaM H
KaHaJjaM TOHAJIBHOTO Tenerpada, MPeAcTaBIseT cOOOW JIIEKTPUYECKHI CUTHAN TMOCTOSIHHOTO
Toka. Ha puc. mpuBenena tumnoBas GyHKIHOHAIbHAS CXEMa aBTOMATHYECKH KOMMYTHPYEMOM
CeTH Mepenadd JaHHbIX. B 3Toi cetm mmerorcs y3nel kommytaiun YKI1-YK3, aboneHTCcKHe
nyHKTHI [11-116, kaHab1 CBSA3HM, COeNUHSIONTNE A0OHEHTCKHE MTYHKTHI C COOTBETCTBYIOIMMHU YK,
U KaHaJbl CBsI3H, coenuusionme YK wmexmy co0oil.

(gt

YKT

1z

a7

n3 T4 s 18

Puc. ®yHkunoHangbHas cxeMa aBTOMAaTHYECKH KOMMYTHPYEMOM CEeTH Nepeadn JaHHBIX:
VK1 - YK3 - y3nb1 kommyTanuy; [11-116 - aboHeHTCKHE TYHKTHI

Ha abonentckux mynkrax ycranoieHsl AllJ], a B YK - cnenunanbHas KoMMyTalimoOHHas
anmnapatypa. [Ipu mocTpoeHMM KOMMYTHUPYEMBIX CETEH IMepefadyd JAHHBIX MPUMEHSIOTCS J1BA
BUJa KOMMYTAllUU: KOMMYTAIMsl KAaHAJIOB CBSI3U M KOMMYyTanus cooOuienuid. [Ipu kommyTranuu
KaHaoB cBsi3u Ha YK ycranaBiamBarTcs yctpoiictBa kommyrtanuu kKaHainoB (YKK), a mpu
KOMMYTAalLUU COOOMIeHnH - ycTpoiicTBa kommyTaru coodmenuit (YKC).

B cetn ¢ xommyTanueit kanajaoB aboHeHTCKu yHKT [11, sxenaromuii mepenats TaHHBIC
B I13, mepenaet nmo abonentckoii muHun Ha YK1 3asaBKy Ha coeaunenue, Hanpumep c I13. 3asBka
nepegaeTcss B BUJe MH(GOPMALMOHHOTO CHUTHANIa, COJIEPIKAIIEero aJpec BHI3BIBAEMOIrO ITYHKTA.
s ocymectBnenust BerzoBa AT I11 comepuT y3en BbI30Ba ¢ HOMEpOHAOHpaTeneM.

Annapatypa kommyrtamuu YKI, mnOpuHSB 3a4BKYy, BBINOJHSIET aBTOMAaTHYECKOE
coeauHeHue kaHana cBs3u 111 ¢ xanamom cBsi3u, oOpazoBanHbIM oT YKI, wepes VK2 c II3.
[Tocne opranuzannu ckBo3Horo kanaiga mexnay [11 u [13 nynkry I[13 nocsutaercst curaan BbI30-
Ba, a [I1 - curnan ycranoBnenus coenuHeHus. A6onents! [11 u 13, momyuuB coeanHeHHeE,
obmeHuBaroTcsi Hy)kHOM uHpopMmanuen. [lo oxonyanmm obmena wHbpopmanmert ¢ I11 u 13
nepenatorcst curHansl 0160s u YKK pazbeanHseT kaHasbl CBSI3U.

Crpykrypabie cxembl YIIK 1o cBoeMy NOCTPOCHHMIO aHAJOTHMYHBI CXEMaM JIeKaJIHO-
[IarOBBIX AaBTOMATHYECKUX TeNePOHHBIX CTAaHIUH © 0a3upylOTCS HA HCIOJIb30BAHUU
MEXaHUYECKUX KOMMYTAllMOHHBIX YCTPONCTB - UCKATEIEH.

B cetu nepenaun 1aHHBIX ¢ KOMMYyTalMen cOOOIIEHHs Mpoliece nepenayn HHpopMaruu
ot I11 u I13 comepkut ciienyroime onepanuu:

a) abonentckuit myHKT I11 BeBIBaeT YKI u nepemaer YKC storo y3na coobmenue mist I13,
cojepxariee Kpome padoueit nadopmaruu aapec [13;

0) mo aapecHOMy Kofy, 3ajoxeHHOMY B mH(popmarun YKC, ompenenser kaHad CBs3W, IO
KOTOpoMy HH(pOpMaIus 10kHa ObITh iepeaana [13;

B) ecnu kaHai cBsizu Mexay YKI1 u YK2 cBobosneH, To nHbopMalus HEMEIJICHHO .IepeaaeTcs
YKC »storo y3ma, ecnu k€ KaHall 3aHAT, TO Iepefaavya WHGOpPMAIMU MPOU3ZBOIUTCS TOCIIE
0CBOOOXKIEHHS 3TOr0 KaHasna cBsa3u. B YK2 undopmarnus BocnpuHHMaeTCs Tak ke, Kak U B
VYKI1;
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r) YKC nynkra YK2 noceutaet Bb130B B 113 u mocne nogxmrouenust AIlJl I13 xk aGoneHnTckoi
JUHUHW OCYIIECTBIISIET Niepeaady cooomeHus Ha [13.

[lepeuncnennsle omnepauuy JOCTAaTOYHO CIOXKHBI, NO3TOMY coBpeMeHHble YKC
BBITIOJIHAIOTCS C HUCNOJb30BaHHEM OBM M JIpyrux 3JE€MEHTOB BBIYMCIUTEIBHOU TEXHUKH.
CpaBHeHUe ceTeil mepeiayn JaHHBIX ¢ KOMMYTAaIMe KaHAIOB U KOMMYTaIue cooOeHuit mno-
Ka3bIBAET, UTO:

1) anmapatypa YKK 3HaunTensHo npouie u aemesie, yeM annaparypa Y KC. OgHako B ceTsx ¢
YKK npu ManoM KOJIMYeCTBE KaHAJOB CBSI3U CIIEAYET OXKHUIATh 3HAYUTEIHbHOE KOJIUYECTBO
OTKa30B B coequHeHWH. [Ipy yBeIMYEeHWH KOJMYECTBA OTKA30B HAOJIOMAETCS CHIDKCHHE
kKod(uImenTa X HUCIONB30BAHUS, T. €. CHHKEHHE DIKOHOMHYECKOW S(PPEeKTHBHOCTH CETH
nepenaun aaHHbIX. B cerax ¢ YKC oTkas3bl B COEOMHEHMM IPAKTHUECKU OTCYTCTBYIOT, U
A0OHEHTBHI TaKOW CETH TMEePeNaroT CBOI MH(GOPMAIUIO B JTI000M MOMEHT BpeMeHU. OTCyTCTBHE
CBOOOMHBIX KaHaMoB CBs3U MexAy YKC HECKONbKO 3aiep)KuUBaeT IMpolecc Iepeaadn
nHopmanuu, HO ITy 3alepkKy aboHeHT He uyBcTByeT. B cersix ¢ YKC koaddunment
UCIIOJIb30BaHus KaHanoB cBsi3u gocturaer 100% B yac u cocrasisier 70-80% B cpeqHem;

2) B cerax ¢ YKK coenuHeHHE OCYIIECTBIISIETCS TOJIBKO MEXAY aOOHEHTaMH C OJHOTHUITHOW
anmaparypoil mepenadu WH(pOpMAIMH, TPU PABEHCTBE CKOPOCTEH Mepenadyd, aHAIOTMYHOCTU
kojma u T. 1. B cerax ¢ YKC moxer ObITh oOecrieueH oOMeH HWHPOpMAIMEH MEXIy pa3HbIMHU
a0OHEHTCKMMHU yCTPOWCTBAMHU M C Pa3HOM CKOPOCTHIO MEpeNavyd Ha OTICIbHBIX YUaCTKaX CETH.
Cern ¢ YKC obGecneunBaroT mepenadyy MHOTOAJpecHOW WHGOPMAIMK U IHUPKYISIPHBIE CO00-
IIEHU, YTO HEJIb3s BRINOIHUTH B ceTax ¢ YKK;

3) ammaparypa YKK 3nauutensHo npomie u aemenie annapatypsl YKC, 3ato B cetsix ¢ YKC
OCYIIECTBIISIETCS MMOJHAs aBTOMAaTHU3alus repefaadn coooennii. Oneparop OKOHEUHOTO MyHKTA,
nepeaaB nHGopmManuio Ha Ommwkammii YKC, MoxeT ObITh CBOOOAHBIM, TaK KaK JajJbHEUIas
nepejaaya OCyIEeCTBIsAETCS aBTOMAaTUYECKH;

4) B cersax ¢ YKC nerko mocturaercsi IpUOPUTETHOCTH Mepeayd COOOIICHHH, T. €. CPOUHBIC
COOOIICHUS IEPEAAI0TCSl BHE OUEPE/IH;

5) BbIOOp TOM WM Apyroi cetd B yciaoBusix ACY 3HEProcucTeM TOJDKEH BBITIOJHATHCS C
Y4E€TOM KOHKPETHBIX YCJIOBUMW, MPHYEM BIIOJIHE BEPOSITHO KOMOMHHPOBAHHOE HCIIOJIb30BAHUE
000UX THIIOB CeTel nepeaayn HHGOPMAITHH.

Haubonee menecooOpa3Ho MPUMEHEHHE TIOCIEIOBATEIbHON CXEMBl IMOCTPOSHUS
KOMOMHHMPOBAaHHOW CETH, MPU KOTOPOH B BEpXHEM 3BEHE YIPaBICHHUS HCIIONB3YeTCS CEeTh C
YKC, a B HuxkHeM 3BeHe - ceTb ¢ YKK u Beixomamm Ha YKC. Cnemyer OoTMETHUTH, 4TO
NpPUMEHEHHE KOMMYTHUPYEMBIX KaHaJOB Ieperadyd UWHGOpMalMd B HHEProcucTeMax B
3HAYUTEIBHON MEPe MOXKET MOBBICHTh HAJIGKHOCTh M Ka4eCTBO Tepeaadyd MHPOpMAIINH, TaK KaK
IpU 3TOM BO3MOXKHO pEIIeHHE aBTOMAaTHYECKOro OTBICKaHMS Ui Tepedadd WHGOpMaluu
O0OXOJIHBIX TyTEH CBS3WM MPHU OTKAa3e OCHOBHBIX HampaBleHWil. PaccMoTpuM mpuHIMI paboOThI
Pa3IUYHBIX YCTPOMCTB KOMMYTAIIHH.

Crpykrypnas cxema YKK npusenena Ha puc.

LK i

547 M

54 2

Puc. ®yHkunoHanpHas cxema y3jia KOMMYTalllK KaHaJloB

K 6moky nuneitHOro obopymoBanus bJI moakmrodeHsl Bce KaHaibl Mepefavyd JTaHHBIX,
cBs3piBaromue y3en kommytauumu ¢ AIl. Ecim AIl TpeOyer coenumHeHHs € KaKHUM-JIHOO
00BEKTOM KOMMYTHPYEMOH CETH, TO MO KaHajay mepenadd AaHHBIX 3Toro All mpuxomut
3aKOJIMPOBAHHAS KOMaH/A, B KOTOPOH COAEPKUTCS aapec BhI3BIBAEMOT0 O0BEKTa. DTa KOMaHAa
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BOCIIPHHUMAETCs OJOKOM KoMmyrtanuu kaHainoB bBK, xkoropeii, Bo3zmelictBys Ha bJL,
obecrieunBaeT BBITTOJTHEHUE MOJYyYEHHON KOMaHABI, B pe3yiabTaTe dero B BJI ocymecTBisercs
AJIIEKTPUUECKOE COEAUHEHUE KaHalla mepeaaud AaHHbIX All ¢ kaHaioM nepenadd JaHHBIX
BBI3BAaHHOTO 00BeKkTa. Bce omepamuu 1o BbI30BY O0OBEKTa M PETPAHCISAIIUA CUTHAJIOB MEXIY
KaHaJaM{ Ilepelayd JaHHbIX aBTomaTuyecku ocyuiectBisier bJI. brokx ympasnenus bY
obecrieunBaeT aBTOMAaTUYECKHH KOHTPOJIb 3a TPABWIHBHOCTHIO (PYHKIIMOHUPOBAHHS BCEX
AJIEMEHTOB y3J1a KOMMYTAIIUU.

[Tocne oxoHuaHusi miepeaaud WHHOPMAIMK COCIMHEHHUE KaHAJIOB aBTOMATHYECKH
pazpymaercs. OyHKIIMOHATbHAS cXeMa y3Jia KOMMYTaIliU COOOIIEHUH TpUBeIeHa Ha PHC.

Iy 5k [€ |39 fe— ,
3 -

&n :

5y |—»| 60 :

Puc. ®yHkunoHanbpHas cXxema y37ia KOMMYTAIUU COOOIIEHUI

K nuneitnomy 6moxy BJI moakiroueHsl Bce KaHAIbI MepeJadd JaHHBIX, CBS3BIBAIOIINE
y3e7 KOMMYTalluu ¢ 00beKTaMu JaHHOU ceTr. MHpopmanms, noctynuBmas ot All. BeI3BaBIIero
YKC, gepe3 BJI mocrymnaer B 3anioMuHaromee ycTpoicTBo 3Y U (PUKCHpPYETCsl B MaMSATH 3TOTO
ycTpoiictBa. PacronoxkeHubii B 3Y y3el KOHTPOJIS OCYIIECTBISET MHPOBEPKY LEIbHOCTH
IPUHATOTO COOOIIEHHS M, €CIM COOOIEeHNE MPUHATO MPABUIBHO, OTKIIIOYAET KaHA Mepeaadn
JAHHBIX, TI0 KOTOpOMY ObLIO MpUHATO cooOmieHue. [IpuHsATOE cooOleHrne B TOJOBHON YacTH
COJICPKHUT 3aKOJIMPOBAHHBIN ajpec aOOHEHTa, KOTOPOMY OHO JOJDKHO OBITH mepenaHo. biok
olleHKH coobmienus bO ompenensier aapec MyHKTa Ha3HAYEHUS U MepeaaeT 3Ty HH(OpMalnio B
6nok ynpasnenus bY, cBszannsiii ¢ 6mokoM kommyTanuu BK. biiok kommyTanuu obecrieunBaer
coenuHeHUEe 3Y ¢ HY)XHBIM KaHAJIOM Tepeaaund nH@opManuu, U uHopmarus u3 mamsata 3Y
yepe3 bK u BJI nepemaercss Ha BXOJ 3aJaHHOrO aIpecoM KaHala Iepefadyd JaHHbIX. Ecnu
HY)KHBIA ISl TIepefadyd COOOIIEHUs KaHall 3aHAT, TO cooOmeHne u3 3Y MepenuchiBaeTcs B
IPOMEXYTOYHOE 3aIIOMHUHAIOIIEE YCTPOUCTBO, TJI€ M XPAHUTCS 10 OCBOOOXKAEHUs KaHaia. Kak
TONIPKO HYXHBIM JJIA Tiepenadd cooOmeHus kaHan ocBoOoautcs, K Hemy uepe3 BK
noakirountes [13Y u ocymiectButcs nepenava 3anucanaoro B [13Y coobuienus.

B nacrosimee BpeMs B ceTsAX Nepenadyd JaHHBIX IIUPOKOE PacHpOCTpaHEHUE MOTYUUIH
y3JIbl KOMMYTAIIUH «ITaKeTOBY» (MAKETHBIM CIOCO0 KOMMYyTAaIuu). B 3TuX ceTsx mepemaBaemoe
cooOmieHue mpeodpasyercss B (HOpMy COOOIICHHUS OINPEACIICHHONW IUTEIBbHOCTH - «IaKeT
JTaHHBIX», KOPOTKOE cooOmieHne (00beM KOTOpOTO JIKUT B Ipeaenax o0bema IaKeTa)
nepesaeTcsl OJHUM IaKeToM, a JUIMHHOE COOOIIeHUE .MepeaeTcs pas3ielbHO HECKOJIbKUMU
nakeramMu. B mociiemHeM ciiydae B NYHKTE IpUEMa MPUHATHIE MAKEThl CKIAJbIBAIOTCS U
IpeBpallaloTCs B IEpBOHAYAILHOE COOOIIECHHUE.

OO0paboTka U mepemaya MaKeTOB JAHHBIX B y3JaX KOMMYTAIMU OCYIIECTBISIFOTCS IO
TUITy KOMMYTalluu COOOIIEHUN, PACCMOTPEHHOH BBIIIE, TO3TOMY METOJ KOMMYTAallul MaKeTOB
JMAaHHBIX MOXKHO pacCMaTpHBaTh KaK pPa3HOBUIHOCTh METOAAa KOMMYTAluu cooOmenuit. K
pEeUMyIIecTBaM croco0a KOMMYTAIlMM MaKeTOB OTHOCSTCS BCE MPEUMMYIIECTBA KOMMYTalUU
COOOIIeHNH, a TaKXe BO3MOXHOCTh OOECHeueHHs] TUAOTOBOTO peXrMa paboThl aOOHEHTOB
cetu. [Ipu mepemxade TOIBKO KOPOTKUX COOOIIEHUI CETh ¢ KOMMYTAIMEH TAaKeTOB 00eCTIeYBaAET
BO3MOXHOCTb I'Tepe/laui HHPOPMALIUU B PEXKUME pEalbHOTO BPEMEHHU.

Abonenmckull nyHKkm cemu nepeoaiu OaHHbIX

Ha aGoHEeHTCKOM IyHKTE CeTH IMepelayd NaHHBIX paclojiaraeTcs ammaparypa nepeiadu
nauubix (AIIIl), ycrpoiictBo ympaBnenus (YY), yCTpoWCTBO BBOJa-BbIBOAA HH(POPMAIMH
(YBB). B cocras AIIJl B o0mem ciay4ae BXOIUT IPHEMONEPENAaTINK M YCTPOHCTBO
npeoOpa3oBanus curaainoB YIIC.

157



O0beM (GYHKITMOHANBHBIX BO3MOXHOCTEeW YVY ompexaensercs HazHaueHueM All u B
olmiemM ciay4yae MOXKET MEHSAThCS OT MPOCTEHIIMX IMPOILEcCOB MpeoOpa3oBaHUsl CUTHAIOB 0
CIIOKHEWIIUX Tpoleayp 00paboTKM TepedaBacMbIX U TOJIydaeMbIX JaHHBIX. B mocienHem
cinydae GYHKIMH YIIpaBJIEHUs BO3JIaraloTcst Ha Y'Y, BBITIOJIHEHHOE Ha 6aze MUKpo-DOBM.

Best cOBOKYITHOCTh TEpeUHCIEHHOT0, 000PYI0BaHUS 9acTO B TEXHUYECKOW JTUTEpAType
MIPOCTO HA3bIBAETCsl A0OHEHTCKUM ITyHKTOM CeTH mepenadyu JaHHbIX. All oTianuaercs nmo tumnam
UCTIOJIb3YEMBIX KaHAJIOB CBSI3U, CKOPOCTSAM Iiepenaun, cocraBy ¥YBB, cnoco0y B3aumoneicTus
¢ OBM u 1. a. Beibop Toro mmum wmnoro tmma All nukTyercs oObeMoM TmepeaaBaeMoi
uHpOpMaLUd U OCOOEHHOCTSIMM KOHKPETHBIX 3aja4, Bozjaraembix Ha All manHOro oObekTa.
[Tpocreitmum All siBrsieTcst Teneraiin, padoTaroniuil mo TenerpadhHOMy KOMMYTHPYEMOMY KaHa-
Jy UK B CETU KOMMYTHUPYEMbIX KaHAJIOB NIEpeiaun JaHHBIX.

Jlns paboThl TeseTaiina MOTYT OBITh MCHOJb30BaHBl TAaK)Ke KaHAJbl TEJIEMEXaHUKH CO
ckopoctsimu nepenaun 100 -u 200 box. Teneraiin obecrieunBaeT cBA3b 10 KOMMYTUPYEMOM CETH
nepeaadynd JaHHbIX He Toibko ¢ IIY, HO M ¢ m0OBIM a0OHEHTOM JaHHOW CETH, MMEIOIUM
teneTaiinibl. CBsI3b MOXET OCYILECTBIATHCS KaK B JUAJIOTOBOM PEXHUME (B PEXKHUME MPSMBIX
MEPEroBOPOB), TaK U B CHUMIUIEKCHOM pEeXHUME Iepeaayd nakeroB umHpopMmanuu. B kadectse
AITJl mist Teneraiina UCTIONB3YIOTCS TenerpadHble yCTpoiicTBa mpeodbpa3zoBanus curaaios YIIC
-TT" (Mognem 100, Moxem 200) miu MoJIeMbI KaHAJIOB TEIEMEXaHHUKH.

Brouenue 9BM 6 cems nepeoauu oanmwix

Ca3p OBM c kaHanamu TMiepelladyd JaHHBIX OCYIIECTBISAETCS Yepe3 CIelualbHbIe
YCTPOMCTBA COMPSDKEHUS, MOJpa3feiisieMble Ha OJHOKAHAJIbHBIE YCTPOMCTBA COMPSKEHUS
(amanTepsl) 1 MHOTOKaHaJIbHBIC (MYJbTHUILICKCOPHI). Amantep obecreunBaeTr padoty OBM ¢
onHuM AIl wnmmu apyroit OBM mno ogHOMy KaHally CBA3M U BBINOJIHAET JJIEKTPUUECKOE U
Jorudeckoe coriacoBanue curHaiioB OBM u AWMJl nox ympaBinenunem OBM, k KoTopoit
MPUCOEIUHEH 3TOT a/anTep.

Mynbtumiekcopbl nepenaun gaHabix (MIIJ]) oOecrieunBarOT MOAKIIOYEHUE K OJHOMY
MYJIBTUIUICKCOPHOMY Bxony OBM 3amaHHOrO KoOJMYecTBa KaHAIOB INE€pelayd JaHHBIX U
obecrieuenue nporecca oomena napopmarmerr 9BM ¢ All 3Tux kaHanoB.

ITo koHcTpykTUBHOMY HcnionHeHno MIIJ[ nenarcs na MIIJ] annapaTHOro HCHIOJIHEHUS U
Ha IpOrpaMMUpyEMBIE.
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Puc. ®yHkumoHanbHBIE CXEMBl MYJIBTHUIUIEKCOpA MEpeAadyd JaHHBIX:
a - anmapaTtHOe UCHOJHEHHe;, O - MpOrpaMMHUPOBAHHOE HCIOJIHEHHE

B cocras MIIJ] Bxomar Onok compspkennit BCK, oGecneunBarommii cBsizb MITJ ¢
MYJIBTUIUIEKCOPHBIM BXoAoM DOBM, mnpemycMmarpuBaromuii mpueMmonepenady uHpopmanuu
napajuieIbHbIM KoJIOM, 00K ympaBieHus bY u mynsT ynpasienus I1Y, 610k amanrepos BJI,
4yepe3 KOTOpbIi ocymiecTBisiercss ¢Bsi3b MIIJ] ¢ kaHamamu mepenadyu JaHHBIX, OJOK MOJEMOB
KaHaJIoB nepeaaun naHHbIX bMJI, kaxaplii MogeM M KOTOpPOTro COeMHEH CO CBOMM aJIanTepPOM
4.
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KomnyectBo anmantepoB B BA ompemensiercs emkoctbto MIIJl.  ¢dyHKIMOHATIBHBIE
BO3MOXHOCTH  KaXJIOr0  KOHKPETHOro  ajantepa  OOyCIOBIEHBl  (DYHKIMOHAIbHBIMU
BO3MOXHOCTSIMH TOoro All, ¢ KOTOpbIM OH JOJKEH paboTaTh.
brmox amantepoB cBs3zan ¢ BCK uepe3 Omok ympaenenuss BY, kotopslii obecrieunBaer
ynpaBieHue ooOMeHoM uHdopmanuei Mmexay 9BM u MII/] (kananamu mepenauyu JaHHBIX) IO
3aJJaHHOMY QJIFCOPUTMY B 3aJJaHHOW IOCIIEA0BATEIbHOCTH.

C nomomipto mynbra ynpasineHus IIY onepartop mmeer BO3MOKHOCTb KOHTPOJIMPOBATh
kagecTBO pabot MIIJI. ocymiecTBIATh COETUHEHNE C HYKHBIM €MY KaHAJIOM Iepejauyl JaHHbIX U
BBIIIOJIHATH Pa3JIUYHbIC DKCIUTyaTallMOHHBIE TPOBEPKU U ucnbitanusd. Ecnmu MU/] npegnaznauex
Ui paboThl ¢ KOMMYTHUPYEMBIMM KaHajlaMH CBs3M B cocraBe IIY, mpenycmarpuBaercs
COOTBETCTBYIOILIEE BbI3BIBHOE yCTpolicTBO (ABY).

AnroputM  paboter  MIIJl mpegycMmarpuBaer peanm3anyio mpoiecca oOMeHa

uHpopmanueit mexny OBM u All, noaxmouenHsiMu k MIIJ], MeTromoM BpeMeHHOTo
yrmnotHeHusl. C 3Toil Lenpio o0ecreunBaeTcss IooYepeaHOe MOAKIIOYEHHE MYJIbTIIUIEKCOPHOTO
Bxoaa OBM k amantepam JI, pasmerenHbiM B BA. JIMUTENbHOCTD KaXJA0r0 COCIUHEHUS] OYEHb
Majla, TOCKOJBbKY Ilepeada HHGOpPMALMU IO COEAVHUTENBHOM LEHH OCYLIECTBISAETCS
napaiensHeIM KoJoM. [Tpu naHHOM criocobe coequHeHus Mpoiecc HHPOPMALMOHHOTO 0OOMEHa
Mexny 9BM u, nanpumep, Alll ocyiiecTBiseTcs B CaeayIoe nocie10BaTeIbHOCTH
a) mnepenada uHpopmMaruu co cTopoHsl DBM-noarotoska Oaiita mium makera nHGoOpMaluu B
OBM; nepenava ykazaHHoro 6aiita mHGOpMaIMU B IMapauieIbHOM KoJie Ha BXOJl aganrtepa Al B
MOMEHT COEJIMHEHUH MYJIbTUIUIEKCOPHOTO BhIXxoga DBM c stum amantepom; ¢ukcanus Oaiita
uHpopmanuu B Al, npeobpazoBaHue MOJYyYEHHON MH(MOPMALIMU B CUTHAJIBI I1OCIIEA0BATEIBLHOTO
Ko/1a ¥ nepenayda ux no kananam Alll; npuem unpopmanuu Ha AlIll;
06) mepemada ot AIll x DBM mno kananmy mepemauu JaHHBIX co cTopoHbl Alll moctymaer
uHpopMaLKs B TIOCIEIOBAaTEIILHOM KOJE; aaantep At BOCHpPUHUMAeT C Kamaja Iepenadu
JAHHBIX OalT (T maket) uHpopManuu U (QUKCUPYET €ro K MaMATH; B MOMEHT COSIUHEHUS
OBM c¢ apantepom Al 3agukcHpoBaHHBIM B HeM OalT wuHpOpManuu nepemaercs B
napajuieIbHOM KOJe; mpuHsTas uHbopmarus oopadarsiBaetcsi B 9BM 1o 3agaHHOM mporpamme.
[lonoOHpIM e o00pa3oM, HO B Jpyrd€ MOMEHTBHl BPEMEHH OCYIIECTBIIAETCS OOMEH
uHpopmanment mexxny 9BM u npyrumu All, moakiOYeHHBIMA — 4Yepe3 KaHaibl —Iepenaydu
JaHHeIX kK MIII.

Ha puc. 6 npuBeaeHa gpyHkimoHanbHas cxema mnporpammupoBanHoro MIIJI. Tak ke
KaK B IpeablaylleM ciydae, cBsa3b MIIJl ¢ kxaHanamu nepenayu JaHHBIX OCYLIECTBIISETCS
OCpPEeACTBOM aznantepoB. IlockonbKy nmepenada JaHHBIX MOXKET BBIIOJIHATHCS HEKOTOpbIMU All
CHHXPOHHBIM cIlocoboM mepenaun, a Apyrumu All acunxponHbsiM, B Onoke amantepoB MITJ]
BBINOJIHEHA TPYIIIUPOBKA aJalTePOB CHUHXPOHHOIO, ACHHXPOHHOIO PEXHMOB paboThI, a s
ylpaBieHUs pPabOTON yKa3aHHBIX TPYNN aJanTepoB MPEAyCMOTPEH OJOK YIpaBICHUS
cuaxpoHHbiMu agantepamu BKC u 6ok ympasienus acuHXpoHHBIMEH amantepamu BKJIL. Jlms
yrpaBiieHus pabOTOil aBTOMAaTHMYECKMX BBI3BAHHBIX YCTPOHCTB KOMMYTHPYEMBIX KaHAJIOB B
cxeme MIIJ] npenycmorpen Omok ympaBienus bYB. HopmanbHoe ¢QyHKIIMOHMpOBaHHE BCEX
y3noB MIIJl oGecnieunBaercsi nepudepuitneiM Mukpomnporeccopom IIII, xoTopslii B cBoeM
COCTaBe HMMEET OIepaTHBHOE 3amomuHaromee ycrpoiictBo (O3Y) m mepemporpammupyemoe
3anomuHatomee ycrpoiictso (IIII3VY), ucrnonb3dyemoe st XpaHEHMsI BCEX MPOrpamMM YIpaB-
JIeHUs, HEOOXOUMBIX Ul BBINOJIHEHUS BCEX aJITOPUTMOB NpHEMa U mepenadyu JaHHbIX. CBA3b
MIIJl ¢ OBM ocymecTBisieTcss M0 MYJIbTHIUIEKCOPHOMY Bxoay DOBM ¢ momormpio Oioka
cornacoBanusa bCK.

Cam mpomecc obmena uHdopmauueit mexay OBM u All B ciaydyae npuMeHEHHS
nporpammupyembix MIIJ] He3HAUWTENBHO OTIMYAETCS OT Mpolecca, MPOTEKAKIIEro IpH
UCIIONIb30BaHUU amnmapatHoro Bapuanta MIIJI. Ilpumenenue mnporpammupyemoro MIIJ] He
TOJILKO yIpouiaer coenHeHne OBM ¢ 6obIIuM KOJIMUYECTBOM KaHAJIOB Iepeiadu JaHHBIX, HO
U pemaer 3agady npucoeauHeHus k OBM AIl ¢ pa3HOTMIHBIME YCTpOMCTBaMM Iepenadu
nanabix. Ha MIIJ] taxke MOTyT OBITH BO3JIOXKEHBI 3a/Jauyd KOHTPOJS KadecTBa KaHAJIOB
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nepesadyn JaHHbIX, ONEPAllMU COSAUHEHHS KaHAJIOB B KOMMYTHUPYEMOW CETH Mepeaayu JaHHbIX
U JIpyTHe SKCIUTyaTalmoHHble 3anauu. Hexoropsim Hemoctatkom MIIJ] mporpammupyemoro
TUNA SBJISETCS HEOOXOTUMOCTh BBIACIIEHHUS pecypca OCHOBHOM OBM mns ympaBieHHs ero
pabotoi. OgHAaKO 3TOT HEAOCTATOK MOXXET OBITh yCTpaHeH myTeM BBeneHuss B MIIJ] moOa-
BOYHOTO Tpolieccopa terneoopadborku ganubix [T/,

Ocobennocmu Kananos nepeoayu OAHHbIX 8 IHEP2OCUCTEMAX

[Tockonbky B 2HEpProcucTeMax IIHPOKO HCHOJIB3YIOTCS JUCKPETHBIE KaHAIbl IS
nepesayd TeleMeXaHW4eckod HHGOpMaluu, A OpraHu3alMM KaHAJoB Iepelayd JIaHHBIX
1esiecoo0pa3Ho HCMONB30BaTh Ty K€ CaMyl0 KaHAIO0OOpa3yIoIlylo ammapaTrypy, 4To U s
nepeaadn TeieMexannuecko nHpopmarmu. Takoi anmapatrypoit sBisroTces mogeMbl AIIT-100,
AIIT-200, anmmaparypa YTVY-122 u TI'®E. B nepeuncieHHoil anmapaType HCIIOJIb3YyeTCs
YAaCTUYHOE PA3JCIICHNE KAHAJIOB M METOJ 4YaCTOTHOM MOJIYJIALIMM HECYIIEro aBTOMATH-
3UpPOBAHHOTO KaHaja TeJeQOHHOW CBA3M CUTHAIA.

XapakTepuCcTUYECKHE YacTOTHl MOJEMOB COOTBETCTBYIOT MEXAYHAPOIHOMY CTAaHIAPTY.
@OyHKIMOHAIbHASI CX€Ma YCTPONCTBAa TOHAJIBHOIO YIUIOTHEHMs Tuna YTVY-122 npuseneHa Ha
puc.

B crolike anmaparypsl pacoloKeHbl JIEMEHTBI TpakTa nepenadn TII u Tpakta npuema
TIIP. B tpakte mepemaun umeroTcs nBa moaema nepemaun MII I u MII2 co ckopoctamu
nepexaun coorBercTBeHHO 100 u 200 box m GOk mepegayd CUTHAJIOB TOHAIBHOM YacTOTHI
(ITHY). B ITHY pacnonaratorcs GuiabTp BeiaenaeHus mosiockl yactot 0,3-2,3 k[’ ansa nepenaun
CHUTHAJIOB TeNe(OHHOTO pa3roBopa M BeIXOAHOH ycmiutens YCI, obecneunBaromuii ycuaeHue
KaK CHTHAJOB TeJe(pOHHOIro KaHaja, TaK M CUTHAJIOB MOJIEMOB Iepefayud, 4acTOThl KOTOPBIX
pacnoiioxkeHsl a nosnoce 2,4-3,4 xl'u.

il 7l
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Puc. ®ynkunoHnanbHble cXeMbl anmnaparypsl YTVY-122:
a - TpakTa rnepeaavn; 6 - TpakTa mpuema; a - Biaouenue YTVY-122 B cxemy.

B TIIP npenycMmotrpensl moaemsl nipuema MIIP ¢ xapakTepuCTHYECKMMHU 4acTOTaMH,
COOTBETCTBYIOIMMHU XapakTepuctuueckumu yactoramu MII1 n MII2, ycunurtens TOHaJIBHBIX
curHayioB KaHajoB Tenemexanukun YHUY-T u ycunurens curranoB tenedonHoro kanama YHY-
Td. B 6oke YHU-T kpome ycuiuTesns MpexycMOTPEH MOJIOCOBOM (HIBTP € MOJOCOH 4acToT
npormyckanus 2,4-3,4 k' 17151 BBIZICIICHHS] CUTHAJIOB KaHAIOB TesieMexaHuku. B 6moxke YHU-TD
IpeIyCMOTPEeH (PHIBTP BBIACICHUS IMOJIOCHI YacTOT TenedoHHoro kaHana /[-2,4 u ycuinuTens
TeneOHHBIX CHTHAIOB. YcrpoiictBo YTVY-122 mpeaHazHaueHO UIsI  KOMILUIEKCHOTO
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UCTIOJIb30BaHUS CTAHIAPTHOTO TeNe()OHHOTO KaHaja CBSI3M C Mosocoi padoumnx yacrot 0,3-3,4
k[, ns opraHuzanuu TenedOHHOTO KaHaia ¢ mojioco paboumx yactor 0,3-2,3 xI'p u aByx
JYTUIEKCHBIX KaHAJIOB Iepenavyn JUCKpeTHON uHpopMmaruu B moigoce yactor 2,4-3,4 xl'u. Yer-
poiictBo YTVY-122 BkitouaeTcss B UYETHIPEXMPOBOJHBIA TPaKT CTAaHIAPTHOTO TeaehOHHOTO
KaHaja MEXIy €ro 4eThIPpEXIPOBOJAHBIM M JBYXIIPOBOAHBIM OKOHuaHusiMu. Ha puc. 11.7 B
MpUBEJIeHA IMUPOKO MCTOb3yeMas B dHeprocucreMax cxema BiiatoueHus YTVY-122 (TTDE) B
YETBIPEXITPOBOHON TpakT anmmaparypsl cBsizu AC Mpu UCMOJIB30BAHUU allapaTypbl AalbHEH
apTomatuyeckoil cBa3u JIJJACD, B KOTOpOM pacrojararoTcsi 3JIE€MEHThI JIBYXIPOBOIHOIO
OKOHYaHHUsl TeneoHHOro kaHanma. Anmaparypa TI'®@E mo cBoeil (yHKIMOHANBbHOW cxeme U
cxeme BkmoueHus aHanorumuyHa YTVY-122. Ocobennoctsio TI'®E sBusercs Hamuuue
HECKOJIbKUX MOIU(MUKAINKA WCTOTHEHHSI, OTIMYAIONUXCS APYr OT Jpyra KOJHMYECTBOM II
CKOPOCTSIMH IIEPEIavy UCIIOJIb3YEMBIX MOJEMOB.

[Ipumenenne yHUGUIIMPOBAHHBIX YCTPOWCTB TOHAJIBHOTrO yruioTHeHUs tuna TI'®E wu
VYTVY-122 B 3HauUTENbHON Mepe YNPOUIAET PEIICHUE BOMPOCOB OPTraHU3alMU U IKCILTyaTalluu
KaHAJIOB TEJIEMEXaHUKU U Mepeadn JaHHBIX.

B psane sHeprocucreMm aiis OpraHu3alMM KaHajoB Mepefadyd JUCKpeTHOW MHpopManuu
UCTIONIB3YETCSl MaJIOKaHaJIbHAs anmaparypa TOHAJIBHOTO Tenerpada ¢ 4acTOTHBIM pa3felieHueM
KaHAJIOB. JTa ammapaTypa pa3paboraHa Ha Oa3e |7-kaHaJIbHOM ammapaTypbl TOHAJIBHOTO
tesnerpaga tuna TT-17I13, ¢ kKoTOpoit MHOrO OOIIMX MapaMeTpoB. AnmnapaTypa NpeaHa3HaYeHa
JUIslT KaHaJIOB TOHAJbHOTO Tenerpada u mepedaun JaHHBIX. lMmeercs BO3MOXKHOCTH
UCIIOJIb30BAaHUS €€ B KaHalmax TejeMexaHuku. OMNbIT JKCIUTyaTallMd — anmnaparypbl
IPUMEHUTEIBHO K KaHaJaM TEJIEMEXaHUKA MMEETCS B HEKOTOPBIX JHEProcucTeMax.
Momudukamuss TT-G npennazHadaeTcs Ui OpraHM3allMd IIECTH AYIUIEKCHBIX KaHaloB B
criektpe yactoT 0,3-1,5 kI['11 cTaHgapTHOTO YETHIPEXITPOBOHOTO KaHala TOHAJIbHOM YaCcTOTHI.

B kauecTtBe MHIMBHIyalbHBIX MOJEMOB IEpeJayd I MpUeMa HUCIOJIb30BAaHbI MOJEMBI
OCHOBHOM II€CTHKaHAIbHOUM rpynmbl anmnaparypsl TT-17113¢ necymumu yacroramu 1,53; 1,71;
1,89; 2,07; 2,25 u 2,43 xI'u u rpynmnoBbM criekTpoM vactot 1,46-2,5 kI'u. Kaxaeiil kanan umeer
pabouyto mosiocy yactor AF= 135-M40 't Mmexxny HECyIIUMU 4acTOTaMH KaHAJIOB, YaCTOTHBIN
untepBan 180 I'u, neBuanuto yactorel AF = 50 't 1 mo3BosisieT BECTH nepeaady AUCKPETHBIX
curHalioB co ckopoctamu 50-75 box. B ammaparype TT-6 ykazanHas rpynmna 4acToT
nepenocutcst B crektp gactot 0,3-1,5 k[’ ¢ momomisio mpeoOpa3oBaTelnss YaCTOThI ¢ HeCyIei
yactoTol 2880 't 1 3aHMMaeT B 3TOM cnekTpe nojocy yactoT 0,38 1.42 x['m.

Monuduxarus TT-5 npeqHazHadeHa 1S OMyUEHUs MATUKAHATBHOW CHCTEMBI CBSI3U 110
YETBIPEXMPOBOANOMY KaHaly TOHAJIbHOM YacTOThl B crmekTpe uyactor 2540-3400 I
OO0pa3yroTcst 3T KaHaJbl IMyTeM YacTOTHOTO MpeoOpa3zoBaHMs B MpeoOpa3oBaresie ¢ Hecylien
yactoTol 4,86 K['11 CUTHAJIOB MEPBBIX MATH KaHAJIOB OCHOBHOM TPYIIBl KAHAJIOB ammapaTrypbl
TT-17113, yka3aHHOH BBbILLIE.

Momudukanmu TT-5A u TT-5b npemHazHaueHbl IS TMOJYyYEHUS TSTUKAHAIBHON
JYTUIEKCHOM CHCTEMBI IO JIBYXIIPOBOJHOMY TeneOHHOMY KaHaiy B cnektpe yactor 0,3-2,5
kl'n. B kadecTBe WMHAMBUAYaNbHBIX MOJEMOB HCIIOJIb30BAHBI MOJIEMBl OCHOBHOM T'PYIIIbI
anmnapatypsl TT-17113 ¢ Hecymumu vacroramu 1,71; 1,89; 2,07; 2,25 u 2,43 x['u. B annapatype
TT-5A mepenaua BeAeTcsi Ha MpeoOpa30BaHHBIX YACTOTAX, MOJYYEHHBIX B IpeoOpa3oBarese ¢
Hecyuieil yacroroit 2,88 kI'1i; criekTp yacToT nepenadn 3aHuMaet nosiocy yactot 380 - 1240 I'm.
[Ipuem B ammaparype TT-5A ocymiecTBiseTcss B CIIEKTpe HEMpeoOpa3oBaHHBIX 4dacToT 1640-
2500 I'u. Ha nmpoTHBOIIOIOKHOM ITYHKTE KaHajla CBA3M ycTaHaBiuBaercs annaparypa TT-5B, y
KOTOpOM TmpueMm ocymiecTBisercss B crnektpe dyactoT 380-1240 I'm ¢ 4acTOTHBIM
npeoOpazoBaHueM, a mepenada Oe3 mpeoOpasoBaHusl B cnektpe 4yactoT 1640-2500 I'u. Ilpum
coznanun CIIJl sHeprocuctem ajid nepenayu JaHHBIX HUCIONb3YIOT HE TOJIBKO BEIOMCTBEHHBIE
KaHaJIbl M CETH CBS3M, HO U TEXHUYECKHUE CpEACTBAa OOLIErOCYJapCTBEHHON eauHOU
aBTomMatuzupoBanHoi cetu cBsa3u (EACC). K 3TuM TeXHUYECKHM CpeICTBAM OTHOCSITCSI:

a) cetu [1/[-200 - aBTOMaTU3UPOBAHHBIE CETU MEPENAYN AAHHBIX NMpU cKopocTH nepenaun 200
box; B aTux cetsix ucnonsizyrorea YKC;
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0) cetu AT-50 - aBTOMaTHU3UpPOBaHHbIE CETH a0OHEHTCKOTO Tenerpada, obopynoBanusie YKK;
B) cetu TD - aBTOMaTU3UPOBAHHbIE CETU Tele(OHHBIX KaHAJIOB CBSI3U; KOMMYTAIUsl KaHAIOB B
ITHX CEeTSAX OCYIIECTBISIETCS C IMOMOIIBI0 aBTOMaTHUeckux Tenedonubx craHmumii (ATC) B
TOPOJICKUX TEeNEe(POHHBIX CETAX U C MOMOIIBI0 MEXKIYTOPOJHBIX aBTOMAaTHYECKHX Tele(QOHHBIX
craniuii (MATC) B MEXIyropOIHBIX CETSIX CBSI3U;

Ha Ttex HampaBieHusiX, Tie HUMEIOTCS AapeHOBaHHbIE KaHallbl TeleQOHHOH CBs3H,
OpPraHU3yIOT HEKOMMYTHPYEMBbIE KaHaJbI [Iepelayl JaHHBIX IIyTEM HCII0JIb30BAHUS allapaTypbl
tuna TI'®E. B psane cinydaeB apeHI0BaHHbIE KaHaJbl BKIIOYEHBI B aBTOMATHU3MPOBAHHYIO TE-
nedounyto cers sHeprompennpusatus (LAY, OAY, PDY). Ilpu HeoOX0aUMOCTH Nepeaayu
OospIuX 00beMOB WH(MOPMAITUU 3T KaHAJBI UCTIONIB3YIOT 1y1s1 pabothl AITJl Ha ckopocTsax 600
u 1200 box; Takue BapuaHTBI MOKHO paccMaTpuBaTh KaK y4acTKU CETH NEpeladyd JaHHBIX C
KoOMMyTanued KaHaioB. I[lo BeIOMCTBEHHBIM KaHajgaM CBSI3M 10  MPEUMYIIECTBY
OpPraHM30BBIBAIOT HEKOMMYTHUPYEMBIE KaHalbl IepeAadu JaHHBIX Ha ckopocTsax 50, 100 wim
200 boxn. B cBssu ¢ mmpokum BHenpeHuem ycrpoiictB RPT-80 m I'PAHUT mnosiBunacs
BO3MOXXHOCTh OpPTraHM3allli YYaCTKOB CETH Iepefaud JaHHBIX C KOMMYyTalHueld COOOIICHHIA.

XapakTepHOH OCOOCHHOCTBHIO JalbHUX KaHAJIOB CBSI3M OSHEPrOCHCTEM  SIBIISIETCS
OpUMEHEHHe CXeM IMepernpueMoB. [lampHUil KaHan B OOJNBLIIMHCTBE CIy4yaeB COCTOMT U3
OTJICNIbHBIX KAaHAJIOB, BBIMOJHEHHBIX Ha ammapatype paziauuHoro tumna (BY kaman mo BII,
KaOenpHBIN KaHajl, KaHall paJlopesIeHON CBSI3M) M COEAMHEHHBIX B IOCIEI0BATEIbHYIO IIETh
cxemamu nepernpuema. [Ipu BBIMOTHEHUH MO TaKOMY KaHally CBSI3M KaHajia NepeJadyd JaHHBIX
MOYKHO IpUMEHSTH 1100 cxemsl nepenpuema (I1I1), mubo pereneparuBubie Tpancusauuu (PT).

[Ipocreiilieidr cxemoil mepenpuemMa B KaHale TMepeladyd JaHHBIX SIBISETCS CXeMma
IIOCJIEI0BATENBHOIO BKIIIOUEHUSI MOJIEMa IpUeMa ¢ MoJeMoM Iepenadu. [Ipouecc nepenpuema
COCTOMT B TOM, YTO MOJEM IpHeMa MPUHMMAET C KaHajla CBSI3U CHTHaJ TOHAJIBbHOM YacTOTHI,
npeoOpa3yeT ero B IMCKPETHBIH CHTHAJI IMOCTOSHHOTO TOKA, KOTOPBIM MOCTYMAeT Ha BXOJ
MojeMa rmepedaud. B Mozeme mepemaud 3TOT CHTHal IpeoOpa3yercss B YacTOTHO-
MOJlyJINPOBAHHBIN TOHAJIbHBIA CHUTHAJ, KOTOPBI € BbIXOJA MOJEMa IMepedaud IOCTYHNaeT B
nocieayromuid kanan cBsa3u. [IpunuunuansHoe otnuune PT ot IIII 3akmrodaeTcs B TOM, 4TO
COEIMHEHHUE MOJIEMa ITpUEMA C MOIEMOM IEPEauy BHIIIOJIHAETCS Yepe3 y3€ll pereHepaluu.

OnHUM U3 CEphE3HBIX BOMPOCOB OPTaHU3AIMK CETeH Mepenadyd JaHHBIX (a Takke ceTei
TEIEMEXaHUKH) B DHEPreTHKE SIBISETCS ONTUMAJIbHOE MCIOJIb30BAaHUE ITPOMEKYTOUHBIX
pEereHepaTuBHBIX TPAHCIAUUNA. DTH TPAHCIALUU TO3BOJSIOT BOCCTAHOBUTH IMEPBOHAUYATIBHYIO
(HeucKakeHHYI0) (opMy CHTHAJIOB, NPUHUMAEMbIX C OJHOTO YydYacTKa CeTH, M IepenaTh
BOCCTAHOBJICHHbBIE CUTHAJIbl Ha CIEAYIOIUNA y4acTOK CETH Mepeaadu AaHHbIX. Kak yxe ykas3bl-
BAJIOCh paHee, B JHEProcUCTeMax IIMPOKO HCIONB3YIOTCS A mnepeaun uHpopmaunu BY
kaHasipl 1o BJI, umeronme 3HAUYMTENBHBIA YPOBEHb JMHEHHBIX MOMEX M HEAOCTaTOYHO
Ka4eCTBEHHBIE YaCTOTHBIC U (ha30BbIE XapaKTEpUCTUKH. VIcroIp30BaHNE B TOUKAX MEPEPHEMOB
TaKUX KaHAJIOB TMPOMEXKYTOUHBIX PEreHEepaTHBHBIX TPAHCIALUMNA B 3HAUYUTEIHHOW CTENEHU
NOBBIINIAET Ka4eCTBO W HAJEKHOCTh Iepenadun HHpopManuu. Bo3MOXHOCTH pereHepanuu
CUTHAJIOB Ha NMPOMEKYTOUYHBIX IMYHKTaX CETH IMepenadr HHGOpMaluy SBIseTcS OTIUYUTEIbHON
MOJIOKHUTEIHHON OCOOCHHOCTBIO CUCTEM Nepeaayl TUCKPETHOW HHPOPMALIUH.

Texunueckue cpeacTBa coopa, mnepelayd ¥ OTOOpaAKEeHHs ONepPaTHUBHO-
aucner4epckoii nuadopmanum.

Kommiiekc TEeXHHMYECKUX CpeICTB AaBTOMATU3MPOBAHHOW CHUCTEMBI JHUCIETYEPCKOrO
ynpasinenuss (ACHY), ¢yHknumm W 3amadd  peaqbHOro BpeMeHH, BhimonHsemble AC/Y.
OnepatuBHO-uH(MOpMarmonHo-ynpasistonuii -~ kommiekc (OUVYK). CpencrBa nepemauun
TeleMexaHu4eckoil  umHpopmanmu.  TUMOBBIE  CTPYKTYphl ~ CHUCTEM  TEJIEMEXaHHKH.
OyHKUMOHANbHbIE  OJIOKM  CHCTEM  TEIEMEXaHUKU.  YIPaBIAIOUIME  HU3MEPUTENbHbIE
TEJIEKOMILJIEKChl. ABTOMaTH3UpOBaHHbIE paboune Mecrta (APM) naucneruepa, penenmnivka,
TeJIeMeXaHUKa. ANNapaTHble U TNPOrpaMMHUpPyEMble MYJIbTHIUIEKCOPBI IEpelayd JaHHBIX.
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Mopnembl, KkaHanmbHBIE afantepbl. CpeacTBa OTOOpPaKEHUS ONEpPaTHBHO-AUCIETYEPCKON
uHpopManuu. M3mepurenbHbIe TaTYMKN TOKA, HAPSHKEHUS, YaCTOThI, aKTUBHON M PEaKTHBHOMN
MOITHOCTH, MpeoO0pa3oBaTeNN YacTOThl BpalleHHs B CUTHAN (CTPYKTYpa, (DYHKIIMOHAIbHBIE
0JIOKH, CTIOCOOBI TTOAKITFOUYCHUS ).

MMKPOITPOIIECCOPHBIE YCTPOMCTBA TEJJEMEXAHMKU.
340 «Cucmemovl menemexarnuxu u asmomamuzayuuy — « CUCTEJI A»

Bb160p cTpyKTYypbl OKa3bIBaeT CYIIECTBEHHOE BIIMSHHUE HA XapaKTEPUCTUKH YCTPOICTB
KII, Takue kak MacmITaOHMpyeMoOCTh, YAOOCTBO JKCILTyaTallMH, OTKAa30yCTOMYMBOCTH M LIEJbIHA
pan apyrux nokasareneil. B pazsutuu ycrporictB KII BeinensitoTcsi 1Be TEHACHIMH, KaXI0H U3
KOTOPBIX MPUCYIIH CBOU JTOCTOMHCTBA U HEAOCTATKH.

[leppass W3 HHUX — CO3MaHUE YCTPOMCTB C LIEHTPAIM3OBAHHON CTPYKTYpOH,
XapaKTepU3YIOMINXCs KOHIIEHTpAIMEH ammapaTHbIX CPeICTB B OJHOM IMIKady, K KOTOPOMY
MOJBOJSTCS CUTHANIBI OT M3MEPUTENbHBIX IMpeoOpa3oBarTesieil, TeleCUrHalbl, a TakKe Lenu
yrnpasieHus. JJOCTOMHCTBaMU TakO#M CTPYKTYPBI SBIISIOTCS MaJlble HKCILTyaTallMOHHBIE PACXO/IbI,
OBICTPBIN MTOUCK W yCTpaHEHUE HEUCIpaBHOCTEH. Takas CTpyKTypa yCTpONCTBA sIBIsIeTCS OoJiee
NPEANOYTUTENBHOM TpPU MOACPHHU3ALMU CHUCTEM TEJIEMEXaHUKH, KOIJa IPOKOJIOXKEHBI
CUTHAJIbHBIE KaOeH.

Bropas TeHmeHuus — co3JaHHE YCTPOWCTB C PACHpPENEICHHOW CTPYKTYpOW B BUIE
COBOKYITHOCTH (PYHKIIMOHAJIBHO MOJHBIX MOJYyJeH, 00bEAMHEHHBIX MOCIEA0BATEILHON IIMHOM.
Takue ycTpoiicTBa MOTYT OBITh MaKCHMalIbHO MPUOMIKEHBI K MUCTOYHHKAM CHUTHAIIOB, U HX
JOCTOMHCTBAMH SIBJISIIOTCS. THOKOCTh CTPYKTYpPhl M MaclITabUpyeMOCThb, YCTOMYMBOCTH K
MPOMBILIUICHHBIM TTOMEXaM, BO3JIEHCTBYIOIIUM Ha aHAJIOroBble cUrHaibl. OJHAKO ammapaTrypa
TaKUX YCTPOWCTB JIOJKHA BKJIKOYATh PA3BUTHIE CPEJICTBA JUATHOCTUKU U KOHTPOJIS.

Huxe npencraBnenst ycrpoiictBa KII, Bxomsmme B IITK «CUCTEJI», nmeromue
LEHTPAIM30BAaHHYIO U PACIIPEIEIEHHYIO CTPYKTYPBI.

MuxkpomnporieccopHoe yctpoiictBo KII ¢ rienTpann3oBaHHO#N CTPYKTYPOH, pa3paboTaHHOE
dupmoit «CUCTEJI» Ha ocHoBe MukpoOBM u HazBanHoe YC-05 «DPunun», npeaHa3HauYeHO
Ui oOecredyeHus CaelyouX TPaAULUOHHBIX TeJIEMEXaHUUYeCKUX (DYHKIMHA: BBOJ aHAJIOTOBBIX
curHanos (TUT) ¢ npussa3koil ko BpemeHu; BBoJ TenecurHaioB (TC) ¢ npuBsA3Koil KO BpeMeHU;
BBOJlT UHCIO-UMITYJIbCHBIX curHamoB (THUW); BeiBom xomang Tteneynpasienus (TY)
JIBYXTIO3ULIMOHHBIMUA O0BEKTaMU C MPEIBAPUTEIBHOM BEIOOPKOI 00bEKTa YIIPaBICHHUS.

Hannume B cocTaBe yCTpOWCTBAa YHHBEPCAJIBHOIO BBIUYHCIMUTENSA C DHEPrOHE3aBUCHMOU
NaMsThIO TO3BOJIWIIO pacIMpUTh (QyHKIUH ycTpoiictBa KII M BBECTH JOMOJIHUTENbHBIE
TeJleMeXaHu4eckrue (PyHKIMHM: KOPPEKTUPOBKY BHYTPEHHUX YAacOB YCTPOMCTBA MO KOMaHIAM C
BEPXHEr0 YpPOBHS; YIAaJCHHYIO YCTAHOBKY M KOHTpOJIb anepTypsl ¢punbrpauun TUT mo xaxmon
rpynne usMepeHui; (opMUpOBaHME apXHBa COOBITHI IpPHU NPOMAJaHUM KaHajla CBS3M JHOO
HEIOCTaTOYHON CKOPOCTH 0OMeHa (apXHUB MOXKET COJEPXKaTh 10 CTa KOJOB JJIsl KaXI0M TpYIIIbI
TC ¢ meTkamMu BpeMeHM); IMepeaaqy HEBOCTPEOOBAHHOTO apXMBa Ha BEPXHHUHA YPOBEHb IPHU
BOCCTAHOBJIEHMM KaHaja CBA3M U JIaHHBIX TEXHUYECKOI'O Y4eTa 3JIEKTPOIHEPTUHU: BBIUMCIICHHE
3HA4YEeHUH NMOTPeOIeHHON a0OHEHTaMHU AJIEKTPOIHEPTUN IIyTEM CUETA UMITYJIbCOB, TOCTYIAIOLIUX
OT MEPBUYHBIX U3MEPUTENbHBIX peoOpazoBateneii (ITMII), a Takke MX HAKOIJICHHE MO KaHAJIaM
ydeTa 3a pa3juuyHble MHTepBajibl BpeMeHH (30 MMH, CYTKH, Mecdll, KBapTaj); BBIYUCIECHUE U
XpaHEeHHUEe MOKa3aHUK c4eTHBIX MexaHu3MoB IIMII no kaHamaMm ydera; BBIYUCICHUE U XPAHCHUE
apXuBa MOJIy4aCOBBIX MOKa3aHUM cueTHbIX Mexanu3mMoB [IUII 3a nocinennue 10 cyT nmo kanaiam
ydera; yCTaHOBKAa IapaMeTpoB M HadanbHbIX nokazanuii IIMII mo kaxnoMy kaHaily ydera
noTpeOJIeHUs SIEKTPOIHEPTHH; ITepejady JaHHBIX TEXHUYECKOro yuyeTa Ha BEpXHUH yPOBEHb.

Y CeTpoiCTBO MOXKET IepeaBaTh JaHHbIE HA BEPXHUN YPOBEHb B PEKHUME CIIOPAAUYECKOM,
LIUKIMYECKON Iepelayd JaHHBIX WM II0 3alpocaM ¢ BepxHero ypoBHs. Ilepemaua naHHBIX
MOJKET OCYILECTBIATHCS MO JIBYM HE3aBHCHUMBIM (OCHOBHOMY U PE3EPBHOMY) KaHajaM CBS3U.
[IpenycMOTpeHa BO3MOXXHOCTh I€pexoja B PEKHUM ULUKIMYECKOW IIepefadyd B Cllydae
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nponaganus oOpatHoro kanama. Ilocrme BOCCTaHOBIIEHHST OOpPAaTHOTO KaHajda yYCTPOWCTBO
BO3BPAILAETCA K CIOPAJUYECKON Niepeiade JaHHbIX.

B cocraB ycTpoiicTBa BXOJUT JOrHUYECKUi 010K Ha ocCHOBE MUKpoOBM 1 nnTepheiicHbIHI
0JI0K.

Jlorudeckuii 010K ycTpoiicTBa 00ecreunBaeT BBOJ-BBIBOA U 00pabOTKY M3MEPUTEIBHOMN
U ynpaBisoomeid uHGOpManuu, OCYHIECTBIAET OOMEH JaHHBIMH C BEpPXHUM YpPOBHEM, a
uHTEp(EHCHBII OJIOK — COMpPSHKCHHE BHEIIHUX IENeil ¢ MOAYIISIMU BBOJa-BBIBO/IA, BXOISIIIUMU
B COCTaB JIOTUYECKOTO OJIOKA, M TalbBAHMYECKYIO pa3Bs3Ky. B cocraB ycrpoiictBa KII BXxomsr:
MII — momynb mpolieccopa Ha OCHOBE mpolieccopoB Intel ¢ sHepronezaBUCUMON MaMSTHIO,
nByMs kaHanamu ctangapta RS-232C. Moaynbs umeeT 4-pa3psaHblil aipec, YCTaHABIMBAEMBI
nepeMbIuKamMu, uig paboTsl ¢ ycTpoiictBoM 1Y mpu marucTpanbHOM MOAKIIOUEHUN YCTPONCTB
KIT; MBBIC-96 — 96-kaHallbHBII MOJYJIb BBOJIa-BhIBO/IA JUCKPETHBIX CUTHAJIOB IPyMNIaMH 10
8 KaHaJI0B, IPOrpaMMUpPYEMBI Ha BBOA Ui BbIBOJ; MBAC-32 — 32-kaHanbHbIN MOJyJb BBOAA
AQHAJIOTOBBIX ~ CUTHAJIOB, TPEIACTaBIAOMmMMN  cobor 12 paspsmgaeii ALl ¢ 32
mupdepernnmansabiva - Bxogamu,; MCAC-32  —  32-kaHalbHBI  MOJYJh COTJIACOBaHUS
AQHAJIOTOBBIX CUTHAJIOB, MIPEJICTABIISIIOIINI CO00M OrpaHUYHUTENh HAPSDKEHUS B KaXKI0M KaHalle;
MP-24 — 24-xaHalbHBIA MOAYNb, OOECIEUYMBAIOUINI TaJbBAaHMUYECKYIO pa3BsI3Ky BHEIIHUX
neneit TC u TUM 1 coOTBETCTBYIOIIUX JUCKPETHBIX BXOJOB yCTpOWCTBA. BHEIMIHUE 1enu Tumna
«CYXOH KOHTAaKT» MHTAIOTCS OT MHAMBUAYAJIBHOIO BHYTPEHHEro MCTOYHMKa +12 B (mosHas
pasBszka); MTY-24 — 24-xaHanbHBIH MOJYJb TEJEYIpaBieHUsA. BBIXOAOM KaxI0TO KaHaja
MOJYJIS SIBIISIETCA PeJie, 3aMbIKAIOIIee CBOMM KOHTAKTOM BHEIIHIOO IIETb.

BxoaHble 11enM yCTpONCTBA pPACCUMTAHbl HAa MOJKIIOYEHHE CIEAYIOIIUX HCTOYHUKOB
uH(pOpMalUK: HM3MEPUTENBHBIX MpeoOpa3oBareneil i H3MEPEHUS TEeKYIIUX aHaJIOTOBBIX
BenuunH (matunkoB TUT) ¢ BeixomHbIM curHamoMm =5 MA; matuunkoB TC B Bujae OJHOTO
Pa3MBIKAIOUIET0 WJIM 3aMBIKAIOLIEr0 KOHTaKTa (OJAHOW OECKOHTAKTHOM IIENH); 3aMbIKAIOLIUX
KOHTakTOB 00BeKTHBIX Kitoued (TY) B memix «BKJI» m «OTKJI» ¢ kxommyTanmuoHHON
CIOCOOHOCTBIO KOHTakTOB pene +220B, 5 A Ha HHIYKTUBHYIO Harpy3Ky; CUETYHKOB
JNEKTPUYECKON dHepruu — Tpex(a3HbIX HWHAYKIHOHHBIX, CHAOXEHHBIX YCTPOWCTBaMU
dopmupoBanus ummynbcoB tunoB E440, E870, VII-1, VII-2, CX5000, unu 30€KTPOHHBIX,
MMEIOIINX UMITYJIbCHBIA BBIXOJI.

TeneynpapieHue BBITOIHAETCA C MPEIBAPUTEIBbHON BBIOOPKOH OOBEKTa yrpaBlieHUS U
BbIJIa4€ll COOTBETCTBYIOLIUX TEJIECUTHAJIOB B CIIydae MPUHATHS KOMaHbl yCTporcTBOM. Eciin B
tedennn 30 ¢ mocne mpeaBapuTeIbHONM BEIOOPKH He Oy/eT BhIJaHA caMa KOMaH/Aa yIpaBJICHHS,
TO pelie TpPeaBapUTEILHOTO BbHIOOpAa O00BEKTa CHUMET HaIpsHKEHHE C  KOHTaKTOB
WCIIOJIHUTENILHOTO pejie U BHE 3TOr0 MHTEpBaja BblaBacMasi KOMaH 1a He OyJIeT UCIIOJIHEHA.

ComnpsikeHne C  UCHOJIHUTEIBbHBIMH MEXaHM3MaMU OINEpPaTUBHBIX NEPEKIIOYEHUN
BBITIOJTHSETCSI C HCIIOJIb30BAHUEM OJIOKOB pelie, 00eCIIEUMBAIONINX MOJHYI0 TaIbBAHHUYECKYIO
pa3BsI3Ky Lenel ynpaBieHus: 1 KOMMYTAIUIO 8 HCIOJHUTENIBHBIX MEXaHU3MOB (OOBEKTOB).

Brok perne BBITIONHSACT CAeNYIOME (GYHKINH: YBEINIMBAET KOMMYTUPYEMYIO MOIITHOCTh
CUTHAQJIOB  TEJEYNpaBICHUs; BBIBOJUT KOMAaHABl TEJIECYNPABICHUS JABYXITO3UIIMOHHBIMU
00BEKTaMU C MPEABAPUTEILHON BEIOOPKON 00BEKTA YIPABICHUS; BBIIACT KOMAHIy OTKIIFOUEHUS
aBTOMAaTa IMOBTOPHOTO BKJIIOYEHHS; 3allUIaeT OT OJHOBPEMEHHOIO BBIBOJA JBYX U Ooiee
KOMaHJ TeJCYNpaBJICHUS, BBIAACT TEJIECUTHAIBI O CpadaThlBaHUU pene; o0ecreunBaeT
raJbBaHUYECKYIO Pa3BA3KY BXOJIHBIX U BBIXOJIHBIX LIETICH.

VYerpoiicTBO npeaHazHayeHo Uil SKCIUTyaTallii B YCJIOBUSX XOJOJHOTO M YMEPEHHOIO
knmumarta: Kmacc b4 — 3akpeIThie OMENIeHUsT ¢ 000TpeBOM M (WJIM) OXJIaXICHHEM, padbouune
TeMIEpaTypbl OKpyskarwoiero Bozayxa — 0-50 ° C, orHocuTenpHas Biaxk-HOCTH — 5-95 %.
Knacc Cl1 — pa3Melienue moj KphbIlIeH, amnmaparypa 3alluiieHa OT BO3JICUCTBUS MPSAMbBIX
COJTHEYHBIX JTy4eH, JOXKAS U IPYTHX OCAJKOB, BETPOBOW HATPY3KH U T.II., pabodre TeMIiepaTypsl
oKpy»arotero Bosayxa —25 © C ++55 ° C, otHocuTenbHas BiaxHocTh — 5—100 %,
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Hns  TexHumueckoro obcmyxuBanusi ycrpoiictBa KII  umcmonb3yercst cepBHCHOE
MEePEHOCHOE YCTPOMCTBO HAa OCHOBE HOYTOyKa ¢ MPOrpaMMHBIM Komruiekcom APM
TEJIEeMEXaHUKa.

APM TeneMmexaHuka oOecIieunBaeT. HAONIOJEHHE CUTHAJIOB B KaHAJIaX TEIEMEXaHUKH;
KOHTPOJIb pabOThl KaHAJIOB ydeTa 3JIEKTPONOTpeOsIeHUs], BHECEHHE HEOOXOIUMBIX KOPPEKIIHIA;
BbIJJauy TECTOBBIX CHTHAJIOB B KaHalbl CBA3M (MeaHip, curHaiubel «0» u «1»); peanusanuio
¢ynkuuit onHokaHaigbHOro ycrpoiictsa I1Y (Beimaua B yctpoiictBo KII TecTOBBIX CHUTHAJOB,
YIPaBJIAIOIUX M10CIEA0BATENbHOCTEH, IPHUEM U 0TOOpaXKeHNEe Ha KpaHe JucIes: HHpopMauu
ot ycrpoiicta KII B y1o6HOM /7151 aHanu3a BUIE).

YerpoiictBo KIT YC/I-05 MoxkeT KOMIOHOBATHCS B OJTHOM WJIM HECKOJBKUX IIKadax B
3aBHCUMOCTH OT MH(OPMALMOHHOM eMKOCTH W TpeOoBaHMH 3aka3zumka. lllkadsl Moryr umersb

HANOJIbHOE WJIM HaBecHoe wucnoigHeHue. OOciyxuBaHHe MKaQOB — IBYCTOPOHHEE WU
OHOCTOpOHHee, rabaputHbie pazmepbl — 1500x600x320 mm (mmu 808x600x320 mwm, wim
600x600x320 MM.).

YCTPOMCTBO MTK-20.KII

[losiBieHMEe MUKpPOKOHTpOJUIEpOB, B TOM uucie ¢ BcrpoeHHeiMH Allll, cnenano
BO3MOXKHBIM  pa3paboTky HeOosmpmux ycrpoiictB KII, oOmamarommx  orpaHU4YeHHON
UHPOPMALIMOHHON eMKOCThIO. [IpH 3TOM 11t yAOBIETBOpEHUS TPeOyeMbIX HH(GOPMAIIMOHHBIX
XapaKTepUCTHUK OOBEKTa TeJeMeXaHU3allud BO3MOXHO HMX OObEJUHEHHE B paclpeaeicHHbIe
CTPYKTYpBHI.

MukpormpoiieccopHOe YCTPOMCTBO HEOOMbION eMKocTH, HazBaHHOe MTK-20.KTI, moxer
uMeTh: 16/32 (muddepennmanbHpx/c  00ImIeld 3emieil) TOKOBBIX aHAJOTOBBIX BXOJA.
Pazpsanocts ALIT — 10; 1o 40 nuckpeTHbIX BX0/10B; 10 80 NIUCKPETHBIX BBIXO/IOB.

Hapsany ¢ oObIYHBIME TeleMeXaHHUYECKUMH (YHKIUSMHU YCTPOMCTBO JOMOIHUTEIBHO
oOecrieunBaeT: BBOJI 3HAYEHUS TeMIIepaTyphl OKPYKaIOUIeil cpeibl; KOPPEKTUPOBKY BHYTPEHHHUX
YacoB yCTPOMCTBA 10 KOMaHJaM C BEPXHEro ypoBHs; ¢opMmHupoBaHue apxuba coObrtuit mo TC
Ipy MpONaJaHuM KaHaja CBA3M JUOO HEIOCTAaTOYHOM CKOpPOCTH Nepenadyd JAaHHBIX; Mepenady
HEBOCTPEOOBAHHOIO apXMBa HAa BEPXHHI YPOBEHb IPU BOCCTAHOBJICHUHU KaHAaJa CBS3H.

Hanuume B cocTraBe yCTpOMCTBAa HHEPrOHE3aBUCHUMOM TaMSTH TMO3BOJSET 00ECIeunuTh
coznanue apxuBa TC riyounoit 1o 100 koo rpynn TC ¢ MeTkaMi BpEMEHH.

Heckonbko yctpoticts KII moryt pa6otats ¢ ycrpoiictBom I1Y mo ogHOMY KaHaly CBSI3U
(Maructpanu). B sTtom cimydae apxuB coObituii B yctpoiictBax KII He dopmmupyercs, a B
SHEProHE3aBUCUMOM MaMATH YCTPONCTBA COXPAHSIOTCS MOCHeHne 3HaueHus1 koaoB rpymnn TC ¢
METKaMH BPEeMEHU JJI KaXK10M TPYIIIbL.

[lepenaya naHHBIX € BEPXHErO0 YPOBHSA OCYILECTBISIETCS B PEXHUME IEepefadyd Io
3ampocaM WINM LUKIWYECKOM mnepenaud. OCHOBHOM peXuM Iepeladyd — IO 3arpocaM C
BEpXHETO ypoBHsA. B cimydae mpomamanust o6parHoro kanaia ycrpoiictBo KII aBTomaTmuecku
NEPEeXOANUT B PEKUM IIUKINYECKON nepeaayn nHpopmaruu. [Ipyn BocCTaHOBICHNN KaHala CBS3U
OCYLIECTBIISIETCS BO3BPAT K OCHOBHOMY PEXHMMY Nepeaadn JaHHBIX.

[lepenaya 1aHHBIX MOKET OCYIIECTBIATHCS MO ABYM HE3aBHCHMBIM KaHajlaM CBA3H, T.€.
omHo yctporictBo KII moxer paborars ¢ aByms yctporctBamu I1Y. IIpu oTCyTcTBUM JaHHBIX
st nepenaun  ycrporcrtso KII moceuiaer cTaTyCcHBIM Kaap, COIAEpKAIIMM CBEACHUS O
(GyHKIIMOHUPOBAHUH YCTPOICTBA.

Y CTpONCTBO MOCTPOEHO 110 MOYJILHOMY IIPUHIIMITY HA OCHOBE 8-pa3psiiHON BHYTPEHHEHN
IIUHBI.

B cocras ycrpoiictea KII MOryT BXOOUTD CIEYIOIIUE MOAYJIN:

CT20.01— mMomyns mporeccopa Ha OCHOBe MHUKpOKOHTposuiepa ¢upmbl «ATMEL»
AT90S8535 ¢ 3ammroit B I13Y mporpammoii pyHKIMOHUpOBaHUs ycTpoicTBa. [IporeccopHslii
MOJYJIb UMeeT 4-pa3psAHbIi aapec, ycranaBauaeMbld Ha miate CT20.01 nepembrukamu. Anpec
ucnonb3yetcs s uneHTudukanun ycrpoiictsa KII nmpu oOMene gaHHbIMU ¢ ycTpoiicTBoMm [TY
Ipd  MHOTOTOYEYHOM CTpykType KaHama cBs3u. Monayns CT20.01  oGecmeunBaer
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MYJIBTUIJICKCHPOBAHUE U aHAJOro-IH(poBoe npeoOpa3oBaHue aHaiorosbix curhnanos (TUT),
TPYNIOBYIO TajJbBaHWYECKYIO pPa3BS3Ky aHAJOTOBBIX BXOJHBIX CHTHAJOB, KOPPEKIHUIO
TEMIEPATYpPHOH 3aBUCHUMOCTH aHAJOrOBOIO TpakTa B 3aJaHHOM JMala30HE TeMIleparyp,
coxpaHeHHe HH(OpMaLUU IPU MPOTaJaHUH MUTAHUS B YHEPTOHE3aBUCUMOMN MaMsITH.

CT20.11 — 16-xaHanbHBIA MOAYNb BBOAA AMCKpeTHbIX curHanoB (TC) tuma «cyxoi
KOHTaKT», 00eCleynBaIOIUil TPYNIOBYIO TalbBAaHUYECKYIO Pa3BsI3Ky IUCKPETHBIX BXOIOB OT
MOJIyJIs Tpoleccopa (HampspkeHue mpoOos He MeHee 1,5 kB) um Quubrpanmio «apebesra
KoHTakToBY». Ilutanme matumkoB TC mpousBoautcsi ot ycrpoiictBa KII Hampspkenuem 24 +
1,5 B;

CT20.21 — moaynp aHAJIOTOBOTO BBOJA, COAEPIKAIIMN KJIEMMHHUKH Ui TMOAKIIOYEHUS
BHEIIHUX LENEH U pe3UCTUBHBIE NTaTYUKH TOKA, ONPEAEIAIOLIUE AUANa30H BXOJHBIX CUTHAJIOB.
B 3aBucuMOCTH OT HOMHHAJIOB YCTaHOBJIEHHBIX PE3HCTOPOB, TUANA30HBI BXOJHBIX CHUTHAJIOB
Moryt coctaBisATh 0 — 5 + 5 u 4 — 20 MA. MynbTunieKkcupoBaHue, rajJbBaHUUYECKYIO Pa3BA3Ky
AQHAJOTOBBIX CHUTHAJIOB W UX TMpeoOpa3oBaHne B IU(PpoOBOH Koa obOecrmeunBaeT MOIYJb
npoueccopa CT20.01.

CT20.31 — Moaynp UCHOJHUTEIBHBIX pese, coiepkamui 16 pene s ynpasieHus 8
JIBYXTIO3ULIMOHHBIMU 00bekTaMu. Beinaer ciyxebHbiit TC 0 cpabaThiBaHUM KOHTAKTHBIX TPYIIIT
pene. KoHTakThl perne TeneympaBiieHHss UMEIOT pabouyro MorHocTh 220 B - 5SA. Moaynb
CT20.31 pacnionaraercst B OTJIEJIbHOM KOpPITyCe.

CT20.32 — moxayne TeneymnpaBieHus. OH oOecreynBaeT BKIIOYCHHE W BBIKIIOUCHUE
ucnoaHuTeNnbHbIX pene moayias CT20.31, BBog 16 JBOMUYHBIX CUTHAJIOB O COCTOSIHUM JpaiiBEpPOB
yIpapisiomux pene, BBoA ciayxkedoHoro TC o cpabaTbiBaHUM HCIOIHUTEIBHBIX pejie, Moaavy
INUTaHUS Ha OOMOTKHM pelie U, TAaKUM 00pazoM, 3aIUTy OT JIOKHOTOo cpabateiBanus TY. Monyns
Tak)Ke 00eCTeurBaeT rajlbBAHUYECKYIO ONITPOHHYIO Pa3BsA3Ky BXOJHBIX U BBIXOJIHBIX JTUHUM.

CT20.61 — wmoaynbp TOCIENOBAaTENBHOTO HHTEpdeiica, obOecreynBaromuil MpueM—
nepenayy JaHHeIX B craHaapte RS-232C mo aBym HampaBiieHWsIM. JlaHHBIA MOJYJIb
YCTaHABJIMBAETCsl HA MOAYJb MPOLIECCOPA B KAUECTBE ME30HHUHA.

Kpowme toro, B coctaB yctporictBa KII MoryT BXOauTh Ipyrue CBA3HbIE MOTYJIN.

VYerpoiictBo KII B COBOKYITHOCTH MOKET COAEPKATH 10 5 MOAYJIEH BBOJA JUCKPETHBIX
curHaoB (TC) wmm monyneir TY w omuH Momyns anaigoroBoro Boja CT20.21. Ilostomy,
MakcHUMaibHas eMKOCTh ycTpoiicTBa cocrasiser: no TC — 80 TC (upum ycimoBum, eciu Bce
moayiu CT20.11); mo TY — 40 TY (npu ycnosuu, ecnu Bce moayau CT20.32); mo TUT — 32
TUT.

B kauecTBe KaHaAJIOB CBA3M MOTYT HCHOJIb30BaThcss BY-kananel mo JIOII, pannoxanai,
du3nueckue INHUH.

YerpoiictBo KII moxker nmoakintouatbest K yeTpoicTBy 1Y kak mo cxeme «To4kKa-To4uKay,
Tak M MaructpagpHo. Kpome TOro, OHO MOXET HCIOJNB30BAThCA ISl OCTPOCHUS
pachpeneNieHHbIX CHCTEM TeJIeMEeXaHUKH MJisi SHeprooObekToB. B »TOM ciyuae yctpoiicTBa
MOTYT 00BEMHSTHCS TI0 T0JIeBOH muHe, B yacTHOCTH CAN-bus.

OYHKIIMOHUPOBAaHUE yCTpoiicTBa MPOU3BOTUTCS noJt yIpaBiIeHUEM
CHELHATU3UPOBAHHOTO  MPOTPAMMHOTO  00ECHedeHHs,,  BKIIOYAIOIIEro  YIPAaBISIONIYIO
nporpamMmmy, IpaiBepbl MOAYJEW BBOJa-BBIBOJAA, MPOTPaMMbI 00paOOTKH JaHHBIX B pealbHOM
MacmTade BpeMeHH U IPOTPaMMBl, PeaTn3yIolIie MPOTOKOIBl OOMEHa.

JpaiiBepsl Moyneil 00ecreynBaoT BBOI-BBIBO/] aHAJIOTOBBIX U JTUCKPETHBIX CUTHAJIOB B
OTIEpPaTUBHYIO MaMsTh Mpoueccopa. IIporpaMMer 00pabOTKK TaHHBIX BBIMOIHSIOT (DUIBTPAILIUIO,
IIPOBEPKY IOCTOBEPHOCTH BXOTHBIX JTaHHBIX, IPUBA3KY U3MEPEHUN U COOBITUN KO BPEMEHHU.

[IporpammHOe oOecrieyeHHe TaKKe BBIMOIHAET KOPPEKTUPOBKY BPEMEHH BHYTPEHHUX
YacOB YCTPOMCTBA, KOHTPOJIb PabOTOCIIOCOOHOCTH YCTPOMCTBA, aBTOMATHYECKHUM TEpe3aIrycK
yCTpoicTBa mocie cOoeB B paboTe MpOrpaMMHOTO OOECIEUeHHUs] WM TOCIe BOCCTAHOBIICHHS
MUTaHUS.

AHaJIOroBbIM TPaKT yCTPOICTBA KOPPEKTUPYETCS MPOTPAaMMHBIMU CPEICTBAMH, ISl YETO
B MaMATHU COAEPKUTCS TabIuIa MOMPAaBOYHBIX KOXPUIMEHTOB I Kaxkaoro Bxoga. Kpome
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toro, B ycrporctee KII wusmepsercs teMiepaTypa OKpPYXarIEed Cpeabl ¢ IMOMOLIBIO
BCTPOCHHOIO JAaTyMKa, B COOTBETCTBUM C IIOKAa3aHUSMHU KOTOPOTO OCYHIECTBISAETCS
TeMIlepaTypHast KOPPEKIIMs aHAJIOTOBOT'O TPAKTA.

VYCeTpolCTBO IpeIHA3HAYEHO I HKCIUIYyaTalluM B YCIOBUSX XOJIOJHOTO U YMEPEHHOIO
KJIUMaTa B COOTBETCTBUHU C KJIACCOM HCIIOJIHEHMSL.

Kmacc Cl — pa3menieHue mnoj Kpbllliei, amnmaparypa 3alluiieHa OT BO3JCHCTBUS
OPSMBIX COJHEUYHBIX JIy4eH, JOXKIS U APYTrUX OCAIKOB, BETPOBOM HArpy3Kd M T.I., pabodue
TeMrepaTypbl OKpyxaroiero Bozayxa — —25° C + + 55° C, oTHOcUTENbHAS BIAKHOCTh — 5 —
100 %,

TexHuueckoe 00CTyKMBAaHHE YCTPOWCTBAa OCYIIECTBIISETCS C IMOMOILIBIO CEPBUCHOTO
NEPEHOCHOTO0 YCTPOWCTBA Ha OCHOBE HOYTOyKa C TpPOrpaMMHBIM KomIulekcom APM
tenemexanuka. llomkmouenne HOyTOyka K yctpoirictBy KII mpowmsBoamTcs depe3 KaHal
CBsI3HOI'O MoayJis B crangapre RS-232C .

[Iutanue ycTpoicTBa AOJIKHO TPOU3BOAUTHCS OT OJTHO(A3HOM CETH MEPEMEHHOTO TOKA C
HOMUHaJIBHBIM Hanpsbkenuem 220 B (+10 %, —15 %) c yacroroit nutatomeit cetu 50 I'm.

[ToTpebasieMass MOIITHOCTH yCTpoicTBa He mpeBbimaeT 30 B-A.
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CUCTEMA «MOIEJIb—COBETUYUK-TPEHAXEP» JIUIs1 SHEPTOCUCTEM U
SHEPI'OOBLEJIMHEHUN

Kowmmnekc mnporpamm cucremsl «Mogaenb—CoBeTuuk—TpeHaxkep» NpeaHa3HAuYeH s
OKa3aHHUs pacuyeTHOM MOMOIIU COTPYAHUKAM JAMCIIETYEPCKON U PEKUMHOM ClTy»k0 SHEprocucTeM
u sHeproodbeauHeHnit (90) npu aHanu3e TeKynmx cutyauuid B 90 U NPUHATHU PELICHUN O
YIPABJICHUIO UMH. JIaHHBI KOMIUIEKC BCTPOEH B Kauye€CTBE COCTABHOM YAaCTH B ONEPATHBHO-
uHpopmannonnsiii kommuieke (OUK) tuna «/ JUCIHETUEPy, Bemonsstromuii pyakuuu SCADA.
Beenenune nannoro xkomrmuiekca B OMK mo3Bonser pononmants OUK HEkoTOphIME (DYHKIHSIMU
onnaiiHoBoii cucrembl EMS. Bxiouenune komriekca B coctaB OUK  oOecneunBaer
BO3MOKHOCTh OOpallleHusl K JaHHOMY KOMIUIEKCY ¢ mro0oro tepmuHana OUK (T.e. mpakTudecku
¢ moboro pabodero mecra) ¢ UCHoib3oBaHWeM HakoruieHHOH B OUK mHdopmanuu, a Taxxe
dbyakunonansHo# kKiaaBuatypsel OUK u mHOTHX cpencTB oToOpaxenus u cepsuca OUK.

OcHoBHbIE (YHKITUU KOMILIEKCA

MOJIEJIb — pacdyer wusMeHeHud pexnuma OO0 MO JIEUCTBUEM OXHUIAEMBIX WIH
IJIaHUPYEMBIX BO3MYIICHUH (KOMMYyTallMii B CETHU, CBSI3aHHBIX C BBOJOM WJIH BBIBOJIOM
o0opy/soBaHus, U3MEHEHUM HArpy3Kd WM TE€HEepaluy Y3JI0B, U3BMEHEHUN HANpsHKEeHUH IINH,
K03 uUIMeHTOB TpaHChOpMaIlUU U T.I.). 3a/laBaeMble BO3MYIIEHUSI MOTYT HAKJIaJbIBaThCS Ha
MIPOU3BOJIHHBIN 0a30BBIN PEKUM KaK TEKYIIUH, TaK U PETPOCTIEKTUBHBIN WIH TIAHUPYEMBIH.

COBETUMK — pacuer peKOMEHIyEMbIX BO3AECMCTBMM 11 BBOAA YTSKEIEHHOTO
peXuMa B JOMYCTUMYIO 00JIaCTh UM JOCTHKEHUS 3aJaHHBIX 3HAYCHUH peXKUMHBIX apaMeTpoB
(mepeTokoB ceueHui, 4acToThl). [Ipy 3TOM OCHOBHBIM TpeOOBaHHEM SIBIISIETCS HAECKHOCTH, a
9KOHOMHMYECKHE (AKTOpPhl YUHUTHIBAIOTCA MNpUONMKEHHO. MCronb30BaH BBICOKOHAIEAKHBIN
MOIIATOBEIN aNTOpPUTM, 0OECTICUNBAIOIINN HEKPUTUYHOCTh K JHHAMHUKE OTPaOOTKH 3a/1aBaeMbIX
BO3JIEHCTBUNA HA ITIOMYNHEHHBIX OOBEKTaX.

TPEHAXEP — gadHBIE KOMIUIEKC MOXKET  HCIOJIB30BATHCSI B KAUECTBE
NCEBAOUHAMUYECKOTO JTUCIETUEPCKOTO PEeXUMHOI0 TpeHakepa sl OTpabOTKU HaBBIKOB
VOpaBJICHUS  HOPMAJbHBIMH M TOCJICAaBAPUMHBIMU  pPEKUMaMH  TPU  IPOBEACHHUU
WHAUBUAYAIbHBIX UM OpUTragHBIX TPEHUPOBOK. [IperMyiiiecTBOM JaHHOTO TpEeHaXepa SBISETCS
UCIIOJIb30BaHUE CcpelacTB oToOpaxkenuss OMK B mporecce TpPEeHHPOBKH, YTO CO3JAET Y
TPEHUPYIOIIETOCS WLTI03UI0 00bIYHONM paboTel B cpeae OUK. Tpenaxep cHaOXeH pa3BUTHIM
CepBUCOM: IIyCK, OCTaHOB, BO3BpaT co cOpocoM wiaM ©Oe3, TOBTOPHBIA TPOTOH,
MPOTOKOJIMPOBAHUE IEUCTBUIA TPEHUPYIOIIETOCA U TIp.

HAZIE)KHOCTDb — »kcmpecc-aHaIM3 TEKYIIEro YpPOBHS HaaexkHocTH OO0 myTem
MOOYEPEIHOr0 HAJIOKEHUs PacUYeTHBIX BO3MYIIEHUN W3 3apaHee 3aJaHHOro crnucka jaubo Ha
OJIMH M TOT k€ 0a30BBIA PEXKUM, TMOO HA MOCIEIOBATEIILHOCTh 0Aa30BBIX PEKUMOB (HAIIPUMED,
YaCOBBIX TOUYEK CYTOYHOTO rpaduka).

KCITA — xoopauHMpyoIIas cuUcTeMa NPOTHBOABAPUITHONW aBTOMaTWKH. [IpoBomutcs
pacyeT OONMYCTUMBIX HW3MEHEHUW Harpy3Kd W TEHEpalHuH Y3JI0B U3 YCJIOBHUS OTCYTCTBHS
neperpy3ok B J0. JlanHas wuHpOpMaIus MpeaHa3HaueHa s Iepeladyd Ha JIOKaJbHBIC
YCTPOMCTBA MPOTUBOABAPUIMHON AaBTOMATUKH.

MCK — pacueT MaTpull ceTeBbIX K03 ureHToB. Marpuna ko3(hOUIHEHTOB BIUSHHS
WHBEKIMI y3JI0B HAa MEPETOKM BETBEW M CEUYEHMM, a TAKKE MATpULa BTOPBIX MPOU3BOJHBIX
NOTepb B CETH MO HMHBEKIHSAM Y3JIOB MpeAHA3HAYEHbl JUIsl HUCIOJIb30BAaHUA B pacyerax
ONTUMU3ALNH PEKUMA.

OLIEHKA — ouenuBanue coctosHuss OO Ha ocHoBe mnoctynaomux B OHK
teneusmepennit (TU) um TtenecurnanoB (TC). Dta ¢yHKIUS BKIOYAET B CeOS  ITarbl:
npenBaputensHoi noctoBepuzanuu TU u TC, nobaBnsieMoil K alropuTMaM J0CTOBEPH3AIMU
OUK; kmaccuueckod 3ajlayd OLEHUBAHMUS COCTOSIHUSI HA OCHOBE MUHUMU3UIMU B3BEIICHHOU
CYMMBI CpPEIHEKBAJAPAaTUYHBIX IOTPEIIHOCTEN; pacueT MOTOKOPACIPEAEIEHUS MO OLEHEHHBIM
JIAHHBIM (pacyeTa yCTAaHOBHBIIETOCS PEKHUMA).

BonpmmHCTBO 3a/1a4 KOMILIEKCA BBIMOJHSAIOTCS IO 3aMpocy (IUPEKTUBE) MOJIb30BATEIS.
[Tocnennue 3 3amaun pabOTAIOT TaK)KE B MUKIMYECKOM PEXKHUME, 3aMyCKasACh ¢ MUKIOM 30 MHUH.
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ANTOPUTMUYECKYIO OCHOBY BBILIENIEPEUUCIICHHBIX 337a4 COCTABISET pacyeT YCTaHOBUBIIMXCS
pexumoB (YP).

PacyeTsl peXMMOB MPOU3BOMSITCS C YU4ETOM BCEX PEXKUMHBIX (DAaKTOPOB (AKTHBHBIX U
PEaKTUBHBIX MOUIHOCTEH, HaNpsKEHUH, 4YacTOThl). B HEKOTOpBIX cloy4yasX HCIHOIb3YeTCs
yIOpOLIEHHAs JIMHEAPU30BaHHAsT MOJEIb MOCTOSIHHOTO Toka (Hampumep B CoBeTuHKe, B 3ajaue
KCITA). meeTcst BOBMOYKHOCTh TTPOBOJUTE PACUETHI JIJISl CITy4aeB AJICKTPUYECKU HECBA3aHHBIX
YYaCTKOB CETH C M3MEHEHHUEM CEUCHUH JEJIEHUS B MPOLECCE PACUETOB. Y YUTHIBACTCS JCHUCTBHE
CHUCTEMHOM IPOTHBOaBapuitHOW aBToMaTuku (I1A).

[IporpammHas peanuzanusi KOMIUIEKCa

Komrmiekc peanuzoBan B Buje makera (aiinoB ais nepcoHanbHbx OBM tuma IBM PC.
Ob6beM Tekymen Bepcuu koMmiutekca 300 y3mos, 600 BetBeil. Kommekc MoxxeT paboTarh Kak B
coctaBe OUK, Tak 1 aBTOHOMHO.

Kommnexkc wmeer coOCTBeHHYIO 0a3y HaHHBIX, IHAIOTOBYIO CHCTEMY, CpEICTBa
0TOOpakeHHs U pydHOTo BBoJa. Hapsiay ¢ 3TUM HMeroTcs Cpe/cTBa MPUBSA3KU K 0a3aM JaHHBIX
OHUK, a Taxkke K TpaHCIOpPTHOMY cTaHaapTy pacueTHbX 3azad («KYPC-1000»). Kommuekc
uMeeT OMOIMOTEKH HECKOJIbKUX BUIOB: PACUETHBIX CXEM, 0Aa30BBIX PEKUMOB, TPEHUPOBOUHBIX
3agaHuii  (CLeHapueB) W pe3ylbTaToB  TPEeHUPOBOK. ObecneumBaeTcs BO3MOXKHOCTD
OJIHOBPEMEHHOW HE3aBHCHUMOW pabOThl HECKOJIBKHX TOJIb30BATEICH CO CBOMX TEPMHHAJIOB, a
Tak)Ke KOJUICKTUBHAs (B3aMMOCBsI3aHHAs) paboTa TpeHupyroelics Opuraapl. Komrmieke Moxer
OBITH MOCTaBJIeH Ha 000 DBM, nMeroriei comporeccop, BpeMsi pacdyera OJHOTO peKMMa Ha
486-m mipouieccope 20-30 ¢. Kommuieke BBITIOTHEH KaK THIIOBas CUCTEMa, KOTOpask MOXKET OBbITh
«TpUBSA3aHa» K YCIOBUSAM JIFOOBIX SHEPTOCUCTEM U SHEPro0ObeTMHEHUIA.

B Hacrosiiee BpeMs 3aBeplaercs pa3padoTKa BEpCHU KOMIUIEKCA Ui TOCTaHOBKH Ha
UNIX mammnax tuma (Motorola wim Risk). 9To xacaercs, B OCHOBHOM, ITUKIWYECKOW YacTH
KOMIUIEKCa, JJIT KOTOPOW CO3/aeTCsi BO3MOXKHOCTh 3alycka ¢ 0ojee KOPOTKHM HUKIoM ( 1-2
MUH).

XapakTepHble 0COOEHHOCTH KOMITJIEKCa

Pa3paboTok momoOHOro TUMa UMeEeTCsl JOCTaTOYHO MHoro. Hipke Bblaensercs psif
ocoOeHHOCTEe HaHHOW pa3pabOTKH, KOTOpbIE JIMOO TPAKTYIOTCS Kak ee mpeumymiectBa (0e3
NPEeTeH3U Ha MCKIIOYUTENBHOCTh OO0JIaJaHUsl STUMHU TpEeuMyllecTBamMH), JUOO B cilydae
CIIOPHBIX BOMPOCOB apTyMEHTUPYETCS TO3UIUS pa3padOTIYNKOB.

[Ipunsateii B TpeHaxepe TMCEBAOAMHAMHYECKHI TPUHIMUI, T.€. BOCHPOHU3BEIACHUE
JuHaMuueckoro mporecca B D0 B BUIE MOCIEIOBATEIBHOCTH INAroB (CTaTUYECKUX TOYEK),
MO3BOJISIET paboTaTh B TeMmIle, ONMM3KOM K CKOpocTH oOHOBIeHHs mHpopmanmu B OUK, uto
obOecrieunBaeT Mpu TPEHUPOBKE YCIOBHUS, aJleKBaTHBIE OOBIYHBIM YCIOBUSM PabOTHI AUCIIETUYEPA.
Hcnonp3oBaHue 3TOro MNpuUHOUNA OOecHeuyrBaeT psjA JAOMNOJHUTENBHBIX IMPEUMYIIECTB
TpeHaxepa: MHOTOKPaTHYIO BOCIPOH3BOJUMOCTh TPEHUPOBKH, YIAOOCTBa pa3zdopa W aHaIm3a
MPOBEJICHHBIX TPEHUPOBOK, BOZMOXKHOCTh JJIsi TPEHUPYIOUIETOCS B XOJl€ TPEHUPOBKH CIENaTh
«XO0J Ha3aa», BO3MOXKHOCTb COTIOCTABIICHHS] BAPUAHTOB, B UaCTHOCTH, PE3YJIbTATOB TPEHUPOBKHU
HECKOJIbKUX JMCIEeTYEPCKUX OpHuraj Ha OCHOBE OOIIEro TPEHHUPOBOYHOTO 3aJaHUsd NpU
MPOBEICHUH TaK HA3bIBAEMBIX «TPEHUPOBOYHBIX CECCUI.

B CoBerunke HCMOIB30BaH CIENHMAIBHBIA TOMIATOBBIA AITOPUTM, O0ECTICUMBAIONTUI
HAJIGKHOCTh BBOJIA YTSDKEICHHOTO PEKMMa B JIOMYCTHMYIO OOJIACTh: CTaBUTCS TpeboBaHUE,
YTOOBI KaX/bIil IIar ObLT HAllpaBJIeH B CTOPOHY YIYYIIEHHUS PeXKUMa M HE JOIMYyCKaeTcs Jake
BPEMEHHOI'0 YXYIIICHUS peXHMa B pacdyeTe Ha KOPPEKTHpYIollee NEHCTBHE MOCIEAYIOIIHNX
nraroB. JTo TpeOOBaHME O3HAYAeT, B YACTHOCTH, YTO YCTpaHss MEPErpy3Ku OJHHUX 3JIEMEHTOB
CXEMBbI, HEJIb3sl BBOJAWTH WM YBEJIMUYMBATH MEPErpy3Ku Apyrux. st ympolueHus peanu3anuu
COBETa CIMCOK BO3JICHCTBHI pa30MBaeTCs Ha TPYIIIbI, TAKWE, YTO BO3JIEUCTBHS BHYTPH OJHOU
TPYIIBI MOTYT pEalN30BbIBATHCS B MPOU3BOJIBHON IMOCIENIOBATEILHOCTH, a IMEpexo] K
CIIeyIOIIeH TpyIIe JeNaeTcs TOIbKO MO 3aBepIICHUH MPEAbITYIIEH.

[Ipu BBIOOpE perynmupyromero o0beKTa Ha KaXJIOM IIare YUYUTHIBAIOTCS B YIPOIICHHOM
BUJIE SKOHOMHYECKHE KpPUTEpUU B BHUAE LEHbl perynupoBanusd. [lpu sToM mpeumyiiecTBo
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OTJaeTcsi HaAeKHOCTH, BBIOMPAIOTCS BapHAHTBI, OOECIIEUMBAIONINE BBHITIOJHEHUE 3a/adyd 32
MUHUMAJIbHO BO3MOKHOE YHCIIO IIaroB (BO3JAEHCTBUI), W TOJBKO NPU PABHOM HAAEKHOCTU
Jies1aeTcsl BBIOOp BapraHTa 110 3 KOHOMUYHOCTH.

Jlnst obecrieueHrss HE3aBUCHUMOW pabOTBI  HECKOJIBKMX —TOJIb30BaTENe Ha UX
nepcoHasibHble DOBM 3arpyxaroTcss CBOM KONMM MAacCHBOB U IIporpaMM Kowmiuiekca. Ilpu
U3MEHEHHUAX B IMPOLIECCE COMPOBOXKACHUS M PA3BUTHUS KOMILUIEKCa BHECEHHWE W3MEHEHUM
BPYYHYIO OCYIIECTBIISIETCS TOJBKO B €ro JTAJOHHYIO BepcHio Ha (aiii-cepsepe, a Ha OBM
OTJIENbHBIX IMOJIb30BaTENe 3arpy3ka M3MEHEHHOM BepCHHM IMPOU3BOJUTCS aBTOMATHYECKU B
MOMEHT OOpalmeHuss TMOoJb30BaTelsl K KOMIUIEKCY. 3alycK aBTOMAaTHYeCKOH 3arpys3ku
MPOU3BOJIUTCS MO KPUTEPUIO HECOBMAJEHUS HOMEPOB BEPCHl y MOJB30BATENs U B ATAIOHHON
cucreme. Ha mpoBenieHne 3arpy3ku HOBOM BEPCHM 3aIIPALLMBACTCS PAa3pELICHUE MOJIb30BATEIN,
TaK KaK HHOT/a ObIBAeT KEJNAaTeIbHO 3aBEPIINTh HAYaThI OJIOK pacueToB Oe3 moMex.

CwMmeHa BepcHil MPOU3BOJUTCS HE YAaCTO U CBA3aHA OOBIYHO C U3MEHEHUEM IPOTrpaMM WU
pacnpenenenus namsaTH. Tekyliue MU3MEHEHHUS B PacyeTHOW cxeMe (Halpumep, OTKIIOYCHHE
BPYUYHYIO T€X BETBEH, KOoTOpble He UMEIOT cooTBeTcTBYOmUX TC B OUK) nmpousBoasres eme
Ipole: Mpy 3a/laHuu JUPEKTUBBI YTEHHS paCUETHOMN CXEMBbI II0JIb30BaTENb MOJIYYaeT €€ CBEXKYIO
Bepcuio ¢ (aii-cepsepa.

CpenctBa oroOpaxkenuss cxem OHWK sBmstorcs pazgenseMbiMH  pecypcaMu s
nosnb3oBareneil  cuctembl  «Monenb—CoBeTuuk—TpeHaxepy, UMeEeTcs COOTBETCTBYIOIIEE
JUCTIETYNPOBAHUE ITHX PECYPCOB.

Hapsany c ucnonp3oBanueMm cuctembl otobpakenuss OUK, B kommiekce «Mojenb—
CoBerunk—TpeHaxkep» mpeaycMaTpUBaeTcsi TakKe COOCTBEHHass cHcCTeMa OTOOpaKeHHUs,
NO3BOJISIIOIIAsE MPOBECTH  JCTAIbHBIM aHATU3 pPEeXUMOB. JTa cHUCTeMa OO0ecleyrBaeT
BO3MOXKHOCTh OTOOpakeHuss nHpopmaruu, orcyrcTByromnieii B OMK, B 4acTHOCTH, PEXKUMHBIX
[IapaMeTpoB, IOJYyYaeMbIX B pPE3yJbTaTe pacuera, a TaKKe IPOMEXKYTOUHBIX DPE3YyJIbTAaTOB.
Hanpumep, MOXHO MPOCMOTPETh PEXUM, MOTy4ya-IOIIMICS MMOCie Ka)KIOro Iara KackaJaHoro
cpabarpiBanusa IIA, a Taxke Ha pa3HBIX J3Tamax IHpolecca JOCTOBEPU3AIMH IIPU pacyere
0a30BBIX PEIKUMOB.

OcHoBHO (Qopmoil oToOpaxkeHHs HH(OPMAIMK SBIAIOTCA TAOMUIIBI, MPUYEM KpOMe
MPOCTHIX TaOJIHI], OTOOpaKAIOIIUX B CBOUX CTPOKaX MH(OPMAIINIO, OTHOCSIIYIOCS K y3JaM CETH,
BETBSIM, JJIEKTPOCTAHIMAM U T.N., BO3MOXKHO TaKXXe IOCTPOCHHE TaONHUIl C KOCBEHHBIM
oToOpakeHueM (1Mo cceuike). Hampumep, B Tabnuiie sl BETBEH YKa3bIBAIOTCS HOMEpA Y3JIOB
NPUMBIKaHHUS BETBU M 110 HUM BBIOMpAETCs U3 MAacCHBOB MH(OPMALUs, OTHOCAIIAACA K Y3JIaM.
Bo3moxxHBI W BIIOKEHHBIE (PEKYpPCHUBHBIE) CCBUIKH. [IporpamMma oToOpakeHusi TaOIUIl
MO3BOJISIET BHIOMpaTh HMH(MOPMAIMIO HE TOJBKO U3 OJHOYPOBHEBBIX MACCHUBOB (MacCHB—
3JIEMEHT), HO ¥ M3 MHOTOYPOBHEBBIX MAaCCHBOB (MacCHB—OJIOK—CYOOJIOK—IJIEMEHT), a TaKXKe U3
MacCHBOB C IPOHM3BOJBHBIMU CTPYKTYpPaMHM, COAEPKAIIMMHU B IPOU3BOJILHOM MOpsAKE OalThI,
OUTBI, TEKCTHI, 1I€JIbIe YUCIIA U YHCIIa C TUIaBaroliei Toukoi. TabauIpl HCIONB3YIOTCS TaKKe s
PYYHOTO BBOJIa HH(OPMAIIHH.

HmeeTcs Takke BOMOKHOCTh OTOOpaXkeHHs HH(OpMaluu Ha cxeMax. B omiuuue ot cxem
OUK (kaxnmast U3 KOTOPHIX JOJDKHA OBITh «HApHUCOBaHa» BPYUYHYIO U CHaOkeHa (HopMyIsipoM, B
KOTOPOM MPUBOJUTCS ONMHCAaHUE: OTKYyJa B3ATh MH(OpPMAIMIO U KaK ee OTOOpa3uTh), CXEMbI
JTAHHOTO KOMILIEKca (POpMHUPYIOTCA MOTyaBTOMaTHUeCKH. McxonHble JaHHbIe 17151 H300paskeHUs
CXEMBI COCTaBIIAIOTCSI B BUJAE TEKCTOBOro ¢aiina, B KOTOPOM HOMEpa Y3JIOB PacloiararoTcs
«reorpaduueckn» (WM B TOM BUeE, KOTOPbI Hanboee ynoOeH Ui 0TOOpaskeHHs: HalpuMmep,
MO’KHO CBEPHYTbh CHJIBHO BBITAHYTYIO cxemy). [Ipu oToOpaxeHnn KaxIblii y3en oToOpakaercs
Ha YKa3aHHOM MeECT€ MpPSMOYIOJbHUKOM, BHYTPH KOTOpPOTO JAaeTcs HaUMEHOBaHUE Yy3la U
uH(pOpMallKs 3aMpolIeHHOT0 BHAA UIS 3TOro y3ia (HampsikeHue, (a3oBbIil yroj, reHepanus,
Harpyska u mp.). s oToOpakeHus: BETBeW MEXIY y3JIaMH MPOBOAATCS MPSMBIE MM JIOMAaHbIE
JMHUH, Ha KOTOPBIX HAHOCATCS CTpENIKaMHU HAIIpaBJICHUS IMEPETOKOB, a PAJIOM CO CTpEIKaMu
YKa3bIBAIOTCS 3HAUEHUS aKTUBHBIX WJIM PEAKTUBHBIX M1epeTOKOB. [losib30BaTens MOKET 3aKazaTh
BBIBOJI Ha CXEMBI C IMOMOIIBI0 MEHIO JII0001 HHpOpMAIH, OTHOCSILENHCS K y3J1aM WM BETBSM, B
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TOM YHCJIE CEPBHCHOW WH(pOpMalMM, HApHUMEp, CONPOTUBICHUN BETBEW, HOMEPOB JIAaHHBIX
napametpoB B OMK, HOMHHaNBHBIX HaNpsoKeHUH U np. Eciu nuHHUS OTKIIIOYEHA, Ha CXeMe Ha
MecTe CTpPEJKH YyKa3blBaeTCsl 3HAK paspbiBa. s y3ma Bo3MOkHO oToOpakenue 0, 1, 2
apamMeTpoB, INPU 3TOM pPa3Mepbl CXEMbl ABTOMAaTHYECKH H3MEHs0TCA. Ha cxeMbl MOXHO
3aKa3aTh BHIBOJ HE TOJILKO KOJIMYECTBEHHOW, HO M Ka4eCTBEHHOW MH(OpMAIUU, TepeaaBacMoi
[[BETOM, HamlpuUMep, pa3HbIMH LBETaMU H300paKalOTCSd PETUOHBI JIEJCHUS WU 3eJIEHBIM-
JKENTBIM-KPACHBIM LIBETOM OTOOpa)karoTCsi BETBH C Pa3HbIM YPOBHEM IMOTPELIHOCTH MpH
pemenun 3amaun Ouenku. 3amaya OneHku (M B Ooyiee IMMPOKOM CMBICIE — 3ajadva
dopmupoBaHus 0a30BBIX PEXKHMOB), TIEPBOHAYAILHO pPACCMATPUBABINASCS B KadeCTBE
BCIIOMOT'aTEJIbHOM 3a/1aud MOJIy4eHHS] MCXOJHBIX JaHHBIX s cucTemMbl «Monenb—CoBeTunk—
Tpenaxep», co BpeMEHEM INOJIy4MJIa CaMOCTOATENIbHOE 3HaueHue. [{ukinuecku 3amyckaemas
Onenka wucnonb3yercs B OUK s cpaBHeHUsT (DaKTHUECKHUX JJAHHBIX C PACUYCTHBIMH IS
MOJIYYeHUS JOMOTHUTENbHBIX KpuTepueB noctoBepHoctu TH. IIpoBoauBiieecss B TeueHUE psa
JIET COTIOCTAaBJICHUE PE3yJIbTaTOB C JIPYrUMH nporpaMMmaMu OIEeHKH TpY HapaielbHON paboTte
HAa OJHOM OOBEKTE MPHU OOIIUX HMCXOIHBIX JAHHBIX MOKA3aJI0 KOHKYPEHTOCIIOCOOHOCTh, a B
OTJIENbHBIX CIyYasiX U MPEUMYLIECTBA MPEAT0KEHHBIX alrOpUTMOB. OCHOBHOM OCOOEHHOCTHIO
MOJAXO0/a SIBJISIETCS] KOJIMYECTBEHHAs OLICHKA JOCTOBEpHOCTH (mpuHsATO ynciamu oT 0 1o 15, rae
HIDKHSASL TpaHUIa COOTBETCTBYET HEIOCTOBEPHOCTH, A BEPXHAS — MaKCHUMAJIbHOU
noctoBepHocTH). llepBoHauanbHble 3HAYEHUsT JOCTOBEPHOCTH YCTAHABIMBAIOTCS HA OCHOBE
pe3ysbTaToOB AocTOoBepu3aluu, npoBeaeHHo B OUK, 3areM OHM KOPPEKTHUPYIOTCS Ha OCHOBE
psia JIOTHYECKHUX YCIIOBUH, B YAaCTHOCTH, OalaHCOB B Yy3llaX W YPaBHEHHH KOHTYpOB.
CKOppEKTUPOBAHHBIE MOKA3aTENN JOCTOBEPHOCTH BBOJATCS B KAaYECTBE 3JIEMEHTOB MaTpPHIIbI
KOBapualuii, ucnoib3dyemMoid B pacuertax OILIGHKH THUIOBBIMM METOJAaMH HAUMEHBIIHNX
KBaJpaToB. Takol MOAXO0J MO3BOJSET CHU3UTH 3((EKT pa3mMa3bIBaHUs MOTPEIIHOCTH, a TAKKe
00HapyXHUTh HEJTOCTOBEPHBIC TaHHKIE, HE BhIsiBIIeHHBIE B OUK, U B psne ciaydaeB BOCCTAaHOBUTH
uXx.

Teky1ee COCTOSIHUE U MEPCIEKTUBBI KOMILIEKCa

Kommiekc BHeapeH B mpoMmbllUieHHYO 3kciryatanuio B LIJIY EDC PO u B OAY
Cesepo-3anana. Pabora kommiekca B peXHMe UUKIMYECKH 3amyckaemMoil OIeHKH co
CTATUCTUYECKOH O0OpabOTKOM pe3yNbTaTOB JaeT JOMOJHUTENBHBIM KOHTPOJIb YCTPONCTB
TEIEMEXaHUKU U JOMOJHHUTENbHYI0 noctoBepusanuio wuHGopmammu B OWK. OcHoBHBIC
HapaBJIeHUs JabHEHIINX Pa3pabOTOK CBSA3aHBI C MPUBA3KAMHU K 0a3aM JaHHBIX, B YaCTHOCTH,
tanupyercs npuBsizka Kk Oracle, a Takke COCTBIKOBKA C 3aJlauaMU BHE PEaJbHOTO BPEMEHH, B
YaCTHOCTH, MOATOTOBKA HH(OpMALMK JUIs 3a/1a4 ONTUMHU3ALUH.

Memoowsl u cpedcmea nocmpoeHus A6MOMAMUUPOBAHHBIX pabO4UX Mecnm OnepamueHo-
OUCnemuepcKo20 NepCoHaNd IHEP2OCUCTIEM U IHEP2O0OBEOUHEHUL 8 Cpede ONEPAYUOHHBIX
cucmem WINDOWS

CoBpeMEHHBIE  TEHIEHIIMU  Pa3BUTHS  CHCTEM  JHCIETYEPCKOrO  yIPaBICHUS
SHEProcUCcTEMaMH B 3HAUUTEIHHON CTEMEHH OIpPENEsIOTCS POCTOM MOIIHOCTH MEPCOHAIBHBIX
KOMIIBIOTEPOB, a TaK)K€ MCIOJIb30BaHUEM Ha HUX omnepanuoHHbIX cucteM MS WINDOWS. Tax
KaK KOJMYECTBO pabodyMX MecT, KOTOpble HEOOXOAMMBI IEpPCOHANy IEHTPOB YIpPaBIIECHUS
DIIEKTPOIHEPTETUKON, MCUUCIACTCS NECATKAMH W JaXXe COTHSIMH, TO II€Ha OJHOTO paboyero
MeCTa CYIIECTBEHHO BIIMSIET Ha OOIIMe 3aTpaThl IPHU pealii3allid HOBBIX MPOEKTOB CHCTEM
JUCTIETYePCKOro  yrpasiieHUs. [103TOMy MOXKHO C YBEPEHHOCTHIO TOBOPUTH O TOM, YTO
npuMeHeHne MomnHeIx [[DBM st opranmsamum pabodyMx MECT — OTO NEPCIEKTUBHOE
HaIpaBlieHUE Ha OIKANTIIYIO IEPCIICKTHBY.

Heobxomumo  mpoekTupoBaTh W pa3pabaTbiBaTh  NporpamMMHOe  oOecrieueHue
ABTOMATU3UPOBAHHBIX pabounx wMecT (APM) s cleqylomux TPyNn — MOJIb30BaTeNeH:
PYKOBOJCTBO SHEPrOCHCTEM U HHEProoObEeTUHEHH; IUCHETYEPCKUN MEepCOoHA; IepcoHal
TEXHOJOTHYECKUX  CIYX,O, BBIMONHSAIOMUX pabdOThl 1O KpaTko- U JOJITOCPOYHOMY
TJIAHUPOBAHUIO PEKUMOB; TIEPCOHAT CIIYKO (OTAENIOB), HMEIONTUX KOMMEpUecKue (yHKIINH;
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nepcoHas ciayx0 BerauciuTenbHOH TexHukn ACJIY, a Takke TeIeMEXaHHKH M CBS3H,
BBIMOJHSIONINX Pa0OTHI MO OOCITYKUBAaHUIO CHUCTEM JAMCIIETYEPCKOro yIpamieHus. B obmem
Buae, APM TeXHOJIIOrHYeCKOro InepcoHana JOJKHO IO3BOJIATH peulaTh CIEAYIOLINE TPYIIbI
3a/1a4: OINEpPaTUBHO-JAMCIETYEPCKUE 3a/la4yd pEaJbHOTO BPEMEHM; TEXHOJIOTMYECKHE 3aJauu
OIIEpAaTUBHOIO YIIPABJICHUS peXUMaMU: HaJe)KHOCTH M ONITUMU3ALNN; TEXHOJOTUYECKHUE 3a7aun
IJIAHUPOBAHUS PEKHMMOB KaK SHEPreTUYECKHE, TaK M SJIEKTPOTEXHHYECKHE; KOMMEPYECKOIO
yIpaBJIEHUS] DHEPrOpbIHKAMU KakK Ha (elepaJibHOM, TaK M HAa PETMOHAIBHOM YPOBHSX;
o0CyXMBaHUE U PAa3BUTUE MPOrPaMMHOr0, MH(MOPMAIIMOHHOTO M amnmapaTHOro obecreueHus
CHCTEM Jucrerdepckoro ynpasieHus. Jlroboe APM moxer paboTath B ABYX peXHMax: Kak
TEPMHHAJ, Yepe3 KOTOPHIH MepcoHasl OOLIaeTcs ¢ CepBepOM MPUIIOKEHUH HIIM cepBepoM 0a3
JaHHBIX; KakK IMpOrpaMMHO-alNapaTHbIi KOMIUIEKC, C IIOMOIIbI0 KOTOPOTO IPOBOJISTCS BCE
HEOOXOJMMBIC BBIUMCIICHHUSA, a TaKKE OPraHU3YIOTCS HEoOXoauMmble 0OMeHbI MHpOpMaIuen ¢
COOTBETCTBYIOIIMMHU cepBepaMu. M1 B TOM, M B JpyroM ciy4asx mpu nocrpoennn APM
HEOOXOUMO peIlleHHE CIIEAYIOMNX CHUCTEMHO-UH()OPMAIIMOHHBIX 3aj]ad, KOTOpble HE 3aBUCAT
WIA Majo 3aBHCAT OT TEXHOJOrMYecKoro HasHadeHus APM: BpiOop HHCTpyMEHTaIbHBIX
MPOrPaMMHBIX CPEICTB ISl pa3paboTKU 3a-AayHO-OPUEHTHUPOBAHHBIX JKPAaHHBIX (OpM AJis
BBOJ1a-BBIBO/Ia HH(pOpMAIK B KOHKpeTHOM APM. Br160op mporpaMMHBIX CpEACTB Ul CO3AaHUs
JOKadbHBIX 0a3 maHHbIX APM. BwiObop mporpaMMHBIX cpencTB uHTepderica ¢ MEeHTPaTbHBIMU
6a3amu naHHbIX. PaspaboTka mpaBuil popMUpOBaHUS SKpaHHBIX (HOpM It KOHKpeTHOro APM.
Pa3paboTka CTpyKTypel M cocTaBa JOKajdbHOU 0a3el gaHHBIX APM. Pa3zpaboTka Bcex BHIIOB
nporpaMMHOro obOecmeueHust s KOHKpetHoro APM. B Hacrosmiee Bpems pa3paboTumku
crenMaro0ecrieyeHus: HMMEIOT BO3MOXKHOCTh BBIOOpa  CTaHAAPTHBIX HHCTPYMEHTAJIbHBIX
nporpamMmmubix cpencts (Borland C++ Builder, Power Builder u T.1.) u cucrem ympaBneHus
6azamu manabiXx (PARADOX, Inter Base u 1.1.), a Takxke crenuaaIu3upOBaHHBIX rpadUuecKux
IaKeTOB JJISl pelIeHUs NMPHUKIATHBIX 3a7ad, pazpaboraHHbIXx B Poccuu. CkopocTh pa3zpaboTku
nporpaMmMHOTO obOecnieueHusi APM B 3HAUWUTENBHON CTENEHM 3aBHCHUT OT TOTO, HACKOJIBKO
yJIQ4HBIM OBLT BEIOOP MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEZICTB.

B kauectBe mpumepa MoxkHO mpuBectd APM, koTtopoe pa3paboTaHO JJisi MOACHCTEMBI
OnepatuBHoro Ynpasnenust Pexumamu (OYP) THIIOBOM CUCTEMBI AUCTIETYEPCKOTO YIIPABICHUS
BepxHero ypoBHs — JIC CIIEKTP.

ABTOMaTH3MpOBaHHOE pabouee MecTo mpefaHasHayeHo s pykoBoictBa OLY EOC, a
TaKXke JUIsi  ONepaTUBHO-IUcHETYEpckoro mnepcoHanma. Dynkuun APM  cienyromue:
oToOpaxeHne MHPopMauu onepaTuBHO-uH(PopMannonHoro kommiekca (OUK); orobpaxkenue
uH(pOpMallil — pe3y/IbTaTOB pPEIICHUs 3a7ady ONEPATUBHOIO YIpPaBIEHUS peKUMaMU (OILEHKa
COCTOSIHUSI, aHAJIU3 TEKYILEro PEKHMMa); BapUAHTHBIE PacueThl YCTAHOBUBILIUXCS PEXHMOB Ha
Tekymeld win apxuBHou mHpopmarmu OUK; paborta ¢ mucrerdyepcKuMH 3asiBKaMH Ha BBIBOJ
obOopynoBanusi B peMoHT. IIpu paspaborke storo APM ObumM peann3oBaHbl ClEAYIOIINE
TEXHUYECKHUE pelIeHUs: g pa3pabOTKU HKpaHHBIX (OpM BBOJA-BhIBOJA HH(MOpPMALIUU
npumeHer Borland C++ Builder 4.0; ans otoOpaxenus uHQOpManuu Ha cxemax OOBEKTOB
UCIIOJIB3YETCSl CXEMHBIM PEIaKTOp M CHUCTeMa OToOpaxkeHus, paspaboranHas Bo BHUUD;
JokajpHas Oa3za mgaHHbIX APM, a Takke TEXHOJOTHYECKOro IPOrpaMMHOI0 OOecreueHHs
nocTpoeHa ¢ nomotpio cpencts SDB (Speed Data Base) paspaborku BHUND; unTepdeiic ¢
cepeepom OHMK Bemonnen B cranpapre FDST (BHUMD); unrepdeiic ¢ cepsepom OVYP
peanu3zoBaH dYepe3 0Oazy maHHbIX Ha dain-ceppepe NOVELL NETWARE; untepdeiic c
cepeepoMm ORACLE peanuzoBan cpeactBamu ODBC; ynpasinenue pabotramu APM
BBIIIOJIHSIETCS] CHEUAIbHBIM MOHUTOPOM, PEAIN3YIOIIEM CTAHAAPTHBI MHOTOJOKYMEHTHBIN
untepdpeiic ' WINDOWS. AmnanmoruuneiM o0pa3oM pa3pabaTbIBaeTcsi HPOTPaMMHOE U
nHpopmarnmonHoe obecrieueHne APM Apyrux TEXHOJIOTHYECKUX Ha3HavyeHHi. Vcmonb3oBaHue
CTaHJApTHBIX MPOTOKOJIOB 0OMeHa nHpopmanuel, Tuna TCP/IP B nokanbHBIX U pErHOHAIBHBIX
cetsax [I9BM, a takke mpoTokoioB 6ojee Bbicokoro ypoBHs Tuna ODBC mo3BossieT cTpouTh
MHOro¢yHKIHoHansHele APM pasnuyHoro HazHaueHus. OnucanHas MeTOIuKa (OPMHUPOBAHUS
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IporpaMMHOr0 W HH(pOpMarmoHHoro obecnieueHnsst APM HaxoquT B Hacrosiiee Bpems Bce
OospIiee MpuMeHeHre B pa3zpaboTkax 3anaaHbix dupm: ABB, ALSTOM, SIEMENS u np.

KOMIUIEKC TEXHUYECKUX CPE/ICTB OTOBPAXEHUA UHOOPMAILINN HA
MHEMOCXEME JUCITIETYHEPCKOI'O LIH1TA

Kommiiekc mnpemnasHaueH isi TNpueMa COOOMIEHWH OT IEHTPaIbHOM MPUEMO-
nepeparomieit craniun (HUIIIC) u otoOpaxenuss wuHboOpManIMM HAa MHEMOCXEME MIUTa
nuctierdepckoro ().

TexHu4ecKkne XapakTePUCTUKU

Kommiekc mpencraBiasier co0oil pacmpefeneHHYI0 CeTh, COCTOSIIIYI0 U3 OJIOKOB
ynpasinenus nanenu (BYII), 6mokoB ynpasnenus unaukatopamu (BYW), unaukatopos (TW),
tenecurHam3anuii MaTpudHbIX (TCM) 1 01HO- WK IBYX IIBETHBIX MHAMKATOPOB CUTHATU3AINH
(TC).

Nunukatopet TU u TCM npennasHadeHsl 1 0ToOOpaxkeHuss HHGOPMAIIMH O COCTOSTHUH
000pyIOBaHUS YHEPTOCUCTEMBI M ITPEyCMATPUBAIOT PA3IMUHbIC TUITBI UX UCIIOTHEHHUS.

brmoku ympasnenust manenu oOecrieunBaroT npueM TenewHbopmanuu ot LIINC u
ynpasienue padoroit BYU, unguxaropoB TU u TCM. Bee BYII coeanneHsl mapauieabHO |
KOKIBIH MOXKET OBITh BKJIIOUYEH WJIM OTKJIIOYEH HEe3aBUCMMO OT ApPYrux. biok ympasieHus
naHenu obecrieunBaer nutanue bYW u wnaamkatopos TCM, TC u TU Ha mure B mpenenax
OJHOM yCIIOBHOM MaHEH.

K omnomy BYII monkmtogaercss 1o 10 ycTpoHCTB, B KaueCTBE KOTOPBIX MOTYT OBITh MJIH
bYW, wmn wnmukaroper TU, wmu rpynmer qo 12 TCM B 3aBUcHMOCTH OT TpeOOBaHMHA K
mHemocxeme mmTa. Cesa3b BYII ¢ LIIIC ocymectsnsiercs mo uatepdeiicy RS—485. IIporokon
obmena mHpopmanmein mexay komiuiekcom u LIIIIIC obecneunmBaer 3amuTy nepenaBaeMoin
uHpopmanuu ot oummbok o nporokoxy FT1.2 mo IEC 870-5-1.

brmox ympasnenuss wHAMKaTopamu bYW oOecneumBaeT OTOOpakeHHE MPUHSTOU
TesienHpopMaluu B BHJIE COCTOAHUH TenecurHanoB oquHoYHbIX TC. K ogqaomy BYU Bo3aMokHO
noaktoueHue 10 64 omamHouHbX AByXIBeTHBHIX TC ( Ummr = 5 B, Imax = 50 mA). [ns
BBIKJIFOYATEIICH, OTACIUTENEH, Pa3beIUHUTENECH, 3a3€MIIAIOIIMX HOXKEN, KOPOTKO3aMBIKATENEH,
IJTAKaTOB JIOMYCKa M HECOOTBETCTBUS MCHOJb3yeTcs nHaukatop TC cBeToAnOHbIN (IBYX- WIN
onHouBeTHbIN pasmepoM 10r10 wimm 5r10 mm, nagukarop TCM — cBeTOIMONHBIN, MAaTPUYHBIN
TPEXUBETHBIN pazMepoM 12118 mm.

Kommuieke obecrieunBaeT MoAIEpKKy MHAUKALMK COCTOSTHHUN TEECUTHAJIOB U 3HAUYEHUH
tenensMepennii Ha uHAMKaropax TC m TH B TemIiie MOCTYIUIEHUS YIPaBISIONIMX CUTHAJIOB
HIIIIC. Pexxum paboThl Ka)kIOro0 HWHAMKATOPA 337aeTCsl MHIUBUAYAJbHO B COOTBETCTBUH C
3aJJaHHBIM aJITOPUTMOM PabOThI KOMILIEKCa.

Jist oTroOpaXkeHHust COCTOSIHUS 000pyIOBaHHUSI PHEPTOCUCTEMBI CXeMa CBEUCHUS aKTUBHBIX
3JIEMEHTOB HAa MHEMOCXEME [JUCIETYEPCKOTO IIHUTa Ompeaensercsd 3aka3uyukoM 110
cootBercTBytomIeil mporpamme. Ha TCM miist BeikiroyaTesnst (OTACIUTENS) IO COOTBETCTBYIOLIEH
komanne ot UIIIIC nmomxubl BhICBeuMBATHCS OYKBBI «P», «O», «A» (IepedyeHb MOIICIKHUT
YTOYHEHHIO).

[Ipubop TU wmaTpuuHBIi — CBETOAMOIHBIN 3HAKOCUHTE3UPYIOUTUN 4-pa3psiTHBINA
(Matpuna 5x7) TpexuBeTHBIH (BeicoTa 32 u 57 MM), mpu 3ToM 3 paspsia OyayT 3aHHUMAaTh
BenuuuHy MomHocTH BJI unun AT, a oquH — crpenka HanpaBieHus win TpancnapanTa («PEM»
— 3eneHblif, «ABAP» — xkpacusbiif). MHbopmanmst Ha npubopax MOXKeT OBITh 3eJIeHOrO,
KPAaCHOTO MJIM KEJITOTO IIBETa — IO cOOTBeTCTBYIoIEer komane ¢ LIIITIC.

Bce mpubops! mpeqHa3HaYeHBI 1M1l yCTAHOBJICHUS Ha PEHIETKE KapKaca IIUTa.

JnmunHa coenunutensHoro nuierida mexxny bYIL, BYU, TU u TCM coctaBisieT MaKCUMyM
3 M, max, mexxny bBYU u TC — 2 m.

HmeroTcst BCTPOGHHBIE CPENICTBA KOHTPOJIS pabOTOCIOCOOHOCTH KOMITJIEKCA U BXOASIIUX
B HET'O YCTPOMUCTB.

NMeeTrcs BO3MOKHOCTD PETYIUPOBKHU SIPKOCTU CBETOANOIOB.
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Kommiieke TCOM wmoxer OBITh CMOHTHPOBAaH Ha 0a3e JAMCHETYEPCKUX IIUTOB
npousBoactBa CKb OIl UMC, r. TI'omens, 110 «Kpacunomapckuit 3UID», «OnexktponynbTy,
r.Cankr-Iletepoypr, OAO «IIpomaBTomMaTukay, r. JKutoMup, moiabCKOro Mporu3BOJCTBA U JIp.
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OCOBEHHOCTU U ITPUHIIMIIEI YCTPOUCTBA UJIEOIPOEKIIMOHHBIX CUCTEM
KOJUIEKTUMBHOI'O ITOJIb3OBAHUWA J1JIA HEHTPOB YIIPABJIEHUA U 3AJIOB
JUCITIETYEPCKOI'O KOHTPOJIA

Korgma obcyxmaroTcss OOJBIIIEdIKpAaHHBIE CHUCTEMBI OTOOpakeHHsT WH(POPMAIMH, pPEUb
OOBIYHO UJIET O MPOEKIIMOHHBIX cucTeMax. /leficTBUTEeNbHO, pa3Mep U300pakeHus, MOJIy4aeMOro
¢ nomompto JKK-MOHUTOPOB, IUIa3MEHHBIX MOHHTOPOB WJIM MOHHMTOPOB Ha 3JIEKTPOHHO-
JTy4eBbIX TPyOKax, cpaBHUTEIHHO HeBeNMUK. Y KK-MOHUTOPOB ¢ yBennueHHEM pa3MepoB dKpaHa
HAYMHAIOT HAKAIIMBAThCA 1epeKThl, uTo MemaeT uzrotopnenuto JXXK-maneneit 6omee 20-25 mo
muaroHanu. Hegocratok DJIT eme 6onee oueBuneH. Ee pazMepsl u Bec OBICTPO YBEIUYUBAIOTCS
C POCTOM pa3MEpoOB IKpaHa, YTO caenaeT MOHUTOP pazMepoMm 30—40” mpocTo HEMOIbEMHBIM.
MaxkcumanbpHble pa3Mephl SKPaHOB TIa3MEHHBIX MOHUTOPOB HECKOJBbKO Ooubiie (50”), HO 3TOro
TOK€ HEJOCTaTOYHO, 4YTOOBI TOBOPUTH O OOJIBIIEIKPAHHONW CHCTEME OTOOpaKECHHS.
[IpoekimonHas cucremMa oOTOOpakeHHs] HMH(POPMALMU BKIIOYAeT OJKpaH, HA KOTOPBIHA
MpOeHpPYETCs M300pakeHHe, He0OXO0AMMOEe KOMMYTAIIMOHHOE O0OpYJAOBaHHE U, COOCTBEHHO,
npoekTop. [IpoexTopsl AN IUCHETYEPCKUX LIEHTPOB JIOJKHBI COOTBETCTBOBATh TPEOOBAHUSAM
CaMbIX BBICOKMX CTaHJApTOB IO KauyecTBY M300pakeHHWS U JOMYCKaTh BO3MOKHOCTh
HEMPEPbIBHONH  KPYITIOCYTOYHOM OKCIUTyaTallud MpPH MHUHUMAIBHBIX  OKCIUTyaTallMOHHBIX
pacxogax. Ilo cmocoOy mnpoekuuu CUCTEMBI OTOOpa)KEHUsSI NENATCA Ha CHUCTEMBI: TNPSMOM
OPOCKIMH (KOTrJa MPOEKTOp YCTAaHABIMBACTCA B IOMEUICHWHU, TIJI€ HAXOMAATCS 3pUTEIH);
00paTHOM MPOEKIUH (B 3TOM ClIydae MPOEKTOp M HAOII0IaTeNu HaXOASITCs 10 pa3Hble CTOPOHBI
OT DJKpaHa, paloTaIOLIer0 «HAMPOCBET»). OTOT CHOCOO MPOEKIMH YacTO Ha3bIBAIOT
pupnpoexueii. K goctonHcTBaM CHUCTEM, HCMONB3YIOMIUX MHPSIMYIO IMPOEKIMI0, OTHOCSTCS
IPOCTOTa peau3alii, YKOHOMUYHOCTh M ONEPATUBHOCTH MOHTa)Ka CHCTEMBI OTOOPAaKEHHUS.
Opnako mpsiMasi MPOEKIUsl TpeOyeT PeryIupoBKH OCBEIIEHHOCTH MOMEILEHUs AJIsl JOCTHKEHUS
yJIOBJIETBOPUTEIHHOTO KadecTBa M300pakeHMs], a TaKKe He JOMYCKAaeT BO3MOXKHOCTH MOIONTH
BIUIOTHYIO K M300pa)K€HUIO, HE co3AaBas MomeX. TUMHYHBIM NpPUMEHEHUEM MpsAMoil (Win
(GpOHTANBHON) TMPOEKITUU SBISIOTCS KHHOTEATPHI (B TOM YHUCIIE U IOMAIIIHUE), KOHPEPEHII-3abl,
ayIUTOPUU U T.M. 3HAYUTEIHHO PEXe — AUCIETUYEPCKUE U CUTYallMOHHBIE IIEHTPHI.

JIOCTOMHCTBaMU CHCTEM OTOOpa)KeHHs HH(POPMALUU HAa OCHOBE OOpAaTHOM MPOEKIUH
ABIISIOTCS HE3aMETHOCTh PACIONIOKEHHUs] OOOpYJOBaHMs, a TaKXKe SPKOCTh U YETKOCTh
U300pakeHHsI IPH OTCYTCTBUU HEOOXOAUMOCTH KECTKO OIpaHMYUBATh (POHOBYIO OCBEIICHHOCTh
(BBIKJIFOUATh CBET, 3aIITOPUBATh OKHA U T. J.) DTO YMEHbILAET YTOMIISIEMOCTh OIEpaTopa Mpu
HaNpsHKEHHOW CMEHHOU paboTe, a Takke Mo3BoOJseT 3(p(PEeKTUBHO MPOaHATU3UPOBATH CXEMY C
MHO’KECTBOM MEJKHUX Tpaduuecknx o0bekToB. Kpome Toro, ecnu mosBiseTcsi HEOOXOUMOCTh
YTO-TUO0 I€TAILHO PACCMOTPETh HA MPOCBETHOM HKpaHe, MOXKHO CBOOOHO MOJONTH K HEMY, He
005Ch 3KpaHHUPOBATH CBETOBOM MOTOK MPOEKTOpa, KaK A3TO ObIBA€T B aHAJIOTMYHBIX CHUTYalHsIX
npu npsMod mpoekuuu. CuUCTeMbl Ha OCHOBE OOpaTHOW MPOEKUHMU TPeOYyIOT OpraHU3aluu
CHEIMAIbHOTO MOMEIEHUS 3a IPOCBETHBIM 3KPaHOM, TJe OyJeT pa3MellaTbcs MPaKTUYECKU Bce
HeoOxonumoe oOopynoBaHue (TMPOEKTOpP, HCTOUYHUKU CHTHAJA, CHCTEMa 3BYKOYCHJICHHMS,
KOMMYTAIllMOHHOE oOopyaoBanue © T.i.) [lodTomy oOpaTtHas mpoeknus, HapsAIy ¢
(YHKLIMOHAJIBHBIM JIEJIEHUEM IPOCTPAHCTBA HA PabOUyl0 M TEXHMYECKYIO 30HBI, 0OECIEUUT
Oojee TMpENCTaBUTENbHBIM BUJI TOMEUIEHHs, Oojiee MIUPOKHE BO3MOXKHOCTH TIpPU €ro
TU3aliHEePCKOM MpopaboTKe.

YToObl YMEHBIIMTH pa3Mepbl IOMEIIEHUS, PACHOJIOKEHHOTO 1033 IPOCBETHOTO
9KpaHa, 4YacTo MPHUMEHSETCS CUCTeMa OTpa)KaTeNbHBIX 3epKall, «CKIIaIbIBAIOLIAs JTyd, WAYIIHN
OT MPOEKTOpa Ha KpaH. BaxkHyl0 pojb C TOUKU 3pEHHS KauecTBa CO3aBa€MOro M300paskeHus
urpaer sKkpaH. [IpocBeTHbIE IKpaHBbl, KaK MIPABUIIO, UMEIOT CTEKJISIHHYIO UM aKPUIIOBYIO OCHOBY.
Jnst obecrieueHust OOJIBIIOTO CEKTOpa HAOMIOACHUS, BO3MOXXHOCTH PaOOThI TPH HAJTUYHH
OTHOCHTEJIBHO SIPKOTO BHEIIHETO OCBEIIEHHS MCHOIb3YIOTCS JIMH30BO-PACTPOBBIE 3KpaHbl. OHU
MPEJICTaBISIIOT COOOM CIOXKHYIO ONTUYECKYIO0 CHCTEMY M BKIIOYalOT JIMH3Y DpeHens, KoTopas
KOHIIEHTPUPYET CBETOBOM MOTOK MPOEKTOPA B OYEHb Y3KOM YTJjie paccestHus, Tudy3HbIi Cloi,
o0ecreunBaroInii BHICOKYI0 KOHTPACTHOCTh U300pakKeHUs, U CUCTEMY JIMH3, 00€CIeYrBaIOIINX
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MUPOKUKA cekTop HaOmoaeHus. Koapounuent ycuiaeHus 53TOro 5KkpaHa (T.e. CTENEHb
KOHIIGHTPAallMM HaIpaBIEHHOTO K 3PUTENIO CBETa 10 CPABHEHUIO C MAaTOBBIM JIU(D(Y3HBIM
HKPaHOM) MPUOJIM3UTENBHO PaBeH 5 MpU CEKTOpe HaOMI0JeHHUs HEe MeHee 65° . DTo Mmo3BojseT
UCIIOJIb30BaTh MIPOEKTOPBI C OTHOCUTENBHO HEOOJBIINM CBETOBBIM IOTOKOM. IIpn 3TOM spKkocTh
U300pakeHNsI HE yCTyIaeT KapTUHE, MOJyYeHHON Ha 0OBIYHOM JKpaHe ¢ IOMOIIBIO TPOEKTOpa ¢
BBICOKUM CBETOBBIM IIOTOKOM.

OcHOBHOE TpUMEHEHHE OOpaTHOW TMPOEKUMU: KOMHATHI COBELIAHWH, y4yeOHBIE
ayoUTOpUU M 3ajJbl yIOpaBI€HUs M KOHTpois. B  Hacrosimee Bpemst Bce Oobliee
pacrpocTpaHeHHE MOJIYYal0T BUJCOCTEHbI, COCTOSIIIUE U3 OTAEIbHBIX MPOECKIIMOHHBIX MOJyJeH
— BUAEOKYOOB. Buaeoctena sBisercss HamOoiee YHUBEPCAIbHBIM U (YHKIHMOHAIbHBIM
CPEACTBOM OTOOpakeHUs BHIEOMH(OpMAIMM B LEHTpaxX yIpaBlIeHUs, TIne Heo0X0oauM
ONEPATUBHBIA aHalu3 OONBIINX HHPOPMALMOHHBIX MNOTOKOB. OCHOBHas uAed BUIEOCTEH
3aKJII0YaeTCss B OJHOBPEMEHHOM HCIIOJIB30BAaHHM HECKOJBKUX CPEACTB  OTOOpaXKeHHs
(HampuMep, TPOEKTOPOB WM BHJICOKYOOB) JUIA CO3JMaHHMsS €IWHOTO TIOJUIKPAHHOTO
uzoopaxenus. [locnennue pa3paboTKu BUACOKYOOB C MCIOIH30BAHUEM HOBEHIIIMX TEXHOJIOTUN
NO3BOJISIIOT  KCIUTYyaTHMPOBaTh BHUAEOCTEHbl B CTAHAAPTHBIX U1 OOpaTHOW MPOEKIUH
NPUMEHEHUAX, He TpeOys HaJW4Ms MPOCTOPHOTO MOMEIIEHHs JUIsl pa3MeEIleHUs ammaparypsl.

B03MOXXHOCTH BHIIEOCTEH — CO37aBaTh CKOJIb YrOAHO OoJbIMe H300pakeHs, paboTaTh B
OCBCIIEHHOM TIOMEIIEHUH U OJHOBPEMEHHO JEMOHCTPHpPOBaTh Ha JKpaHE HECKOIbKO
KOMITBIOTEPHBIX M BHICOCHUTHAJIOB — HAXOJAT TNPUMEHEHHE B CaMbIX IIMPOKUX cdhepax

ACATCIIBHOCTH: B MPOMBIINUICHHOCTH, 3JICKTPO3HCPICTUKE, TPAHCHIOPTE, TCICKOMMYHUKAIIUN U
T.1. ba3oBble 3JEMEHTHl BUACOCTEH — BHICOKYOBI — COCTOSAT M3 ONTHYECKOTO MPOCBETHOTO
JKpaHa M KOPOTKO(POKYCHOTO MPOEKTOPa, COOPAHHBIX B €IWHYIO KOHCTpYyKIuio. [1o cymiecTBy,
BUICOKYO — ITO Upe3BBIYAHO KOMITAKTHAS PUPIPOCKIIMOHHAS CHCTEMA, KOTOPAasi MOXKET OBITh
YCTAaHOBJICHA OAaXE B HC6OJ'IBI_HI/IX NMOMCUICHUAX, HC 3aHUMag IMPU 3TOM MHOI'0 MECTaA. HN3-3a
CPaBHUTEIFHO HEOOJBIIOTO pa3Mepa IKpaHa, BUACOKYOBl 00Iaal0T BEIHUKOJICITHOW SPKOCTHIO,
4TO OO0ECIeurnBaeT NPEKPACHYI BHIUMOCTh H300pKEHUS JaXXe B XOPOIIO OCBEIIEHHBIX
noMenieHusX. Ele oIHUM NpenMyliecTBOM BHICOCTEH SBISETCS BO3MOKHOCTH YBEIWYCHUS
rjiaomaan IMmoJIMdKpaHa. Ecmu CEroaH:Aa 6IO,Z[)K€T MO3BOJIACT YCTAHOBUTH CUCTEMY TOJIBKO M3 4
KyOOB (2 X 2), TO MM03K€ MOKHO OYJIET JIETKO TOCTPOUTH €€ 710 3 X 3 min 4 X 6 kyOoB. Beicokas
CTETNICHh HAJEKHOCTH, BO3MOXHOCTh KPYTJIOCYTOYHOW pabOThHI, BBICOKAs SIPKOCTh, YETKOCTh

u300pakeHUsI — BOT OCHOBHBIE JOCTOMHCTBa BuJeocTeH. Ha paHHuUX »Tamax pa3BUTHSA
TEXHOJIOTUH BUJACOCTEH JJIsi CO3aHUS €IUHOTO M300pakeHUs Ha MOJIMIKPAHE HCIIOIh30BAINCH
KOMILIEKCHI CUHXPOHU3UPOBAHHBIX HUCTOYHUKOB uH(popManuu (mampumep,

BUJICOMAarHUTO(OHOB), KAXKIbIA M3 KOTOPBIX COOTBETCTBOBAI  ONPEICICHHON dYacTu
u300paxkeHus: W ObUT MOAKIIOUYEH K OJHOMY M3 COCTaBIAIOIIMX BHIEOCTEHY CPEICTB
oToOpaxeHus: (MOHHTOPOB, BHUACOKYOOB). Takoil momxom TpeOyeT TOYHOTO COOTBETCTBUS
KOJIMYECTBA MOAKIIOYEHHBIX K BUICOCTEHE MCTOYHUKOB KOJIMYECTBY CPEICTB OTOOpaKEHUS, a
TaKk)Ke PEeHIeHHs] MPOOJIEMbl CHHXPOHHU3AIMU HECKOJIBKUX HMCTOYHUKOB. DTOT Cmocod WHOTrAa
npuMeHsieTcs U ceifuac. Hampumep, mpu JeMOHCTpallii MHEMOCXEeM B OJIOKax IIUTOBOIO
yIpaBlIeHUS K BHICOKyOaM MOTYT OBITh TMOJKIIOYCHBI TEPCOHAIBHBIE KOMITBIOTEPHI,
00BEIMHEHHBIE B CETh M OTBEUAIONINE KaXIbIM 3a CBOI YacTh OOMIEH MHEMOCXEMBI (CM.
pucyHoK). OIHAaKO B TOJABIISIFOIIEM OOJIBIIUHCTBE CIIY4aeB CETOMHS HCIIONB3yeTCs IPYroi
MOJIXO/JI, COCTOSAILINI B UCIMOJIb30BAaHUU MHTep(delcHOro 010ka — KOHTpOJIIepa BUACOCTEHBl —
JUTSL «pacIIeTICHUs» M300pakeHHUs Ha HECKOJBKO 4YacTed, COOTBETCTBYIOIIMX BHUIACOKYOaM.
OYHKINKU KOHTPOJUIepa, MOIKIIOUYEHHOTO0 K UCTOYHUKAM HMH(OpMalKU, C OJHON CTOPOHBI, U K
BUICOKYOaM — C JIpYro#, 3aKif04aloTcs B IpuemMe M 00paboTKe MCXOAHOM WH(pOpMamuu ¢
nenbio (opMHpOBaHHS HA €€ OCHOBE €AMHOTO H300pa)keHus, a TakKe B MOCIEAYIOLIEM
«paCHICTTIEHUN» 3TOTO U300paKCHHSI U CHHXPOHHOM BBIBOJIE €T0 YacTell B COOTBETCTBYIOIIUE
BUJ1IeOKYOBbl. COOCTBEHHO «pAaCIICIICHNE» U300PaKeHUsI BBITIONHACTCS MUPPOBBIM CIIOCOOOM ¢
MOMOIIBIO CHEIHAIBHBIX JJIGKTPOHHBIX OJOKOB Ha OCHOBE KaJIpOBBIX 3allOMUHAIOIINX
yctpoiictB. Cucrema oroOpaxkenus wuHbopmaruu B BIIY HwmxueBaprosckoir ['POC
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CoBpeMeHHbIE KOHTPOJUIEPHl BHJIEOCTEH MOXKHO KJIACCU(UIMPOBATH, HANPUMEp, IO THUILY
o0OpabaThIBaeMbIX CUTHAJIOB OT MUCTOYHHUKOB MHQOpManuu. B 3ToM ciydyae MOKHO TOBOPHUTH O
RGB-konTpomiepax (ucrounuk uHpopmanuun — RGB-curnan), o KOHTpoiuiepax — CETEBBIX
pabounx cTaHIUAX (MCTOYHHK WH(MOpPMAIMU — KOMIBIOTEPHAs] C€Th) U 00 YHHMBEPCAIBbHBIX
KOHTPOJUIEPAX, COUYETAIOMUX B ceOe BO3MOXKHOCTH 000MX BapuaHTOB. RGB-koHTpoiieps!
UMEIOT IIMPOKOE MPUMEHEHHE B CaMbIX Pa3HBIX OO0JIACTAX HCIOIB30BaHUS BUACOCTEH. Takue
KOHTPOJUIEPHl HE TPEeNbSABIAIOT HHUKAaKUX TpPeOOBaHMI K IMapaMeTpaM KOMITBIOTEPHOH ceTu
OpeanpusITHs U 00ecTeynBalOT MAaKCUMaJIbHYIO 0€30MacHOCTh JAHHBIX NMPU MOAKIIOYEHUU K
KOMIIbIOTEpaM, paboTaoImMM B pPa3HBIX H30JUPOBaHHBIX ceTsax. Kak mnpasuno, RGB-
KOHTpPOJUIEpb! 00eCTIeunBalOT Jiyulllee KayeCTBO U300pakeHHil 0T HICTOYHUKOB BUJ€0. BmecTe ¢
TeM, RGB-koHTposIeps! Beerna nMEI0T orpaHudeHre Ha apaMeTpbl BxogHoro RGB-curnana u,
cleoBaTeNbHO, Ha Tpaduyeckoe paspelieHue u3oOpakeHus. Eciu OCHOBHBIM HMCTOYHHKOM
UHpOpPMALIUK  ABISETCS KOMITBIOTEpHAsi CeTh, CLEHAapui OTOOpakeHus HHGpOpMAIUU
MpeAnojaraeTcsi MaKCHMaJIbHO THOKMM, a TpeOoBaHUs K TrpadUuecKOMy pPa3pelieHuIo
nU300pakeHHsI 0Y€Hb BBICOKH, JJIs1 (POPMHUPOBAHUS HM300PAXKEHUS UCTIONB3YIOT KOHTPOJUIEPHl —
ceTeBble paboure cTaHuuu. KoHTposiep Takoro Tuma MOXHO paccMaTpuBaTh KaK CETEBYIO
pabouylo CTaHILMIO, UMEIOIIYI0 MOHUTOP C THTAaHTCKUM 3KpaHoM (BHuIeocTeHo#). Kak mpasuio,
ATOT BapHaHT OKa3bIBaeTCs OoJjiee YKOHOMHUYHBIM M, B TO ke Bpems, Oojiee d3(hPEeKTUBHBIM C
TOYKU 3peHUs (YHKLIHMOHAJIBHBIX BO3MOXKHOCTEH, KOTOpBIE OINPENEISIOTCS BO3MOXHOCTSIMHU
KoMIbloTepa. Bce, 4TOo MOXkeT OBbITh MPOJEMOHCTPHUPOBAHO Ha OOBIYHOM KOMIBIOTEPHOM
MOHHUTOpE, MOXET OBITh MPOJEMOHCTPUPOBAHO W HA TMOJUIKpaHE BHUACOCTEHBL. OTH
KOHTPOJUIEPHl TPAaKTHUYECKH HE HMMEIOT OrpaHWYeHHs] Ha KOJMYECTBO OTKPBITBIX OKOH U
BO3MOXHOCTh UX MAacCIITaOMPOBAHUS U CBOOOJHOTO MO3ULIMOHUPOBaHU. MIHOT1a IpaKTHYEeCKHe
3alauyu  TPeOYIOT TPHUMEHEHHUs Cpa3y OO0OHMX TIMOIXOJ0B K PEIICHHIO 3aJadyd OTOOpaKeHUs
uHpopmanuu. B 3TOM ciydae KOHTpOJUIEPHI, TOAKIIOYAaeMble K KOMIIBIOTEPHOW CETH,
JOTIONTHSIOT KaHamamu 11t o0pabotkun RGB-curnanos. Takue KOHTPOJIEPHI COCTOAT U3 JBYX
OJIOKOB, MMEIOUIMX €IMHBIM BBIXOJ Ha BHIACOKYObl. OHM TO3BOJIAIOT OTKPHIBAaTh OKHA,
cootBeTcTByOmUe RGB-curnanam, Ha «okuBoM» (OHE €TUHOTO KOMITBIOTEPHOTO N300paKEHUSI.

CPEACTBA MO3ANYHOI'O IIUTA ®UPMBI “SARM Molnar AG”,
r. [ropux, IBseinapus

SARM Molnar AG — »3T0 cTabuiabHOE MIBEHIIAPCKOE AaKIIMOHEPHOE OOIIeCTBO,
paboratomiee copmectHo ¢ SYMO Electronik AG, kotopoe yxe 30 ner paboTtaeT Ha MUPOBOM
peiake (SARM Molnar AG — 6omee 10 JieT) W 3aHMMaeT BEAYIIYIO IMO3HMIMIO B MHPE IO

MPOU3BOJICTBY PACHPEICIUTEIbHBIX IMUTOB M CXEeM Uil JJIEKTPOCTAHIMH, JHEPTrOCHCTEM,
JKEJIE3HBIX IOPOT U APYTUX MPOU3BOJICTB.

SARM Molnar AG mpoektupyer u cmaer mox kmod cuctembl KJC, omepaTuBHBIE
MyJbTHI YIIPABICHUS U PaCHpee/IUTEIbHbIC IIUTHI.

Mozanunble 37eMeHThl pa3mepoM 25x25 unu 25x50 MM MMEIOT POBHYIO U TJIAJKYIO
MOBEPXHOCTh cBeTyIo3enieHoro mBeta (6mm3koro k RAL 6019) ¢ BBICOKOW CTOHKOCTBIO K
CONTHEYHOMY cBeTy. CXeMBbl M CHMBOJBI HAHOCSTCS I[BETHOW SMalbl0 W HMMEIOT BBITYKIIYIO
noBepxXHOCTh. Hanmnucu HaHOCATCS TPaBUPOBKOW TOJI aBIEHUEM MPHU BBICOKOM TeMIiepatype u
UMEIOT YEPHBIN LIBET.

Mo3zanka o0OnamaeT OOJNBIIOW MEXaHMYEeCKOM TPOYHOCTBIO M CTOMKOCTBIO K
3eMIICTPSICEHUSIM.  DJIEMEHTHl  YCTAHABIMBAIOTCS B  QIIOMHHHEBYIO  KOHCTPYKLIHIO U
noBopauuBarotcs Ha 90°.

Cucrema coorerctByeT HopMmam [P 64 (IEC 529, DIN 40050).

Pacnipenenurenbaple  muThl  (MyAbTH  yrpaBieHus)) cuctemMbl SYMO MOJHOCTBIO
COOTBETCTBYIOT BCEM TpPEeOOBaHUSIM, OTHOCAIIUMCS K TAaKOrO0 poja CHCTEMaM, OTIMYAIOTCS
XOPOIIEeH BUAUMOCTHIO U TPOCTOTON MOTU(DHUKAITUH.

Konctpykuus murta obecredunBaeT €ro CBOOOJHOE MepeMelleHne. DIEeMEHTbl MO3auKH
MMEIOT HeGONbIIOH Bec (mpuMepHO 16 Kr/M?) W He TpeOYIOT CICLHAIBHOTO OCHOBAHHS.
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KoHcTpyKius muTa MOXKET yCTaHABIMBATHCS HEMOCPEACTBEHHO Ha MOTy. KOHCTPYKIINIO MOXKHO
WCITOJIB30BAaTh JIJIsl YCTAaHOBKHM JINOO MyJIbTa yIpaBjeHus, TM00 mkada-cTolku. ObecnednBaeTcs
MPOCTOTA 3aMEHBI OTACIBHBIX JIEMEHTOB. L[BeT 3HAKOB U CUMBOJIOB OIPEACTSET 3aKa3UHK.

DOneMeHThl W3rOoTaBIUBAIOTCA W3 MOJHKapOOHAaTa. DTOT Marepual HMeEeT OTJIHYHBIE
DIIEKTPUYECKUE U TUIIIEKTPUIECKHIE CBOMCTBA, 00JIagaeT BICOKOW CTOMKOCTBIO K BO3TOPAHUIO U
IUTABJIEHUIO, TIPU TOPEHUU HE BBIJENSIET BPEIHBIX BEIIECTB MM OTPaBIAIOMUX ra3oB. OH
o0JasaeT BBICOKOW MPOYHOCTBHIO, TBEPAOCTHI0O M CTOMKOCTHIO K ylapaM, HE pearupyer Ha
arpeccuBHbIE MaTepuasbl, 00padaThIBa€TCs C MOMOUIBIO CBEPJICHUS WM MUJIKH.

Cranpaptubeiii nser mmra SYMO cBernosenensii RAL 6019. Buemnsisi cropona
KOKJIOTO DJJeMeHTa o00y1alaeT O4YeHb TOHKOM CTPYKTYPOW, TMPAKTHYECKH HMCKIIOYAIONMEH
otpaxkeHue ceeta. Habop anementoB cuctemsl SYMO Britouaet 2000 mir.

Bo3mokHa mocTaBKa 3JIEMEHTOB C Pa3IMYHBIMU CHMBOJIAMU: JIMHUHU, BBIKIIOYATENH,
DJIEMEHTHI cUTHanu3anuu. [locmeanue MOryT OBITH KPYTIBIMU, KBaJpPaTHBIMH, UMETHh (HOpMy
TpeyroibHuka u T.1. Bo m3bexaHue HarpeBa I1eIeCOOOpa3HO B OAMH 3JEMEHT BCTPauBaTh
MaKCHMYyM 2 CUTHAaJbHBIC JIAMITOYKH.

[uTel nerko TpaHcnopTupyrorcsa. Pa30opka U MOHTaX OTAEIBHBIX YacTel MOXKET ObITh
npoBeJeHa Ha MecTe MOocTaBKU. CTBIKM TMpaKkTUYeCKH HE 3aMeTHhl. [l coeanHeHui
UCIIONB3YyeTCsl TUIOCKUM Kabenb. [lomHbli MOHTaxk He TpeOyeT Kakux-1u0o CHerualbHbIX
ycrpoiictB. IIuT mpoct B 0OCTYKMBAaHUHU, JETKO YHCTUTCS, HE BBIIBETACT MAaXKe TpU
JUTUTETTLHOM BO3/IEHCTBUU COJTHEYHOTO CBETA.

Cucrema SYCOM 2000 — 310 CoBpeMeHHast cucTeMa coopa, mepeadund U OTOOpaKeHUs
TenemMexaHndeckoil wuHpopmaruu. OHa obOecnieunBaeT cOOp W OTOOpakeHWE JaHHBIX B
aHanoroBoil u uugposoii popme. IlonyueHHble NaHHBIE MEPENAIOTCS HA paclpeleseHHbIe 110
HIUTY CPeACTBa OTOOPaKEHUS.

SYCOM 2000 — 3T0 MUKpOIpolLieCCOpHasi CHUCTEMa, 3aHUMAIOIAs «3TaX» CTOUKHU-
mkada, ¢ 610KaMH, OOCITYKHUBAIOIIMMH OOJIBIIIOE KOJIMYECTBO KaHAJIOB BBOAA-BhIBOMA. OauH
OJIOK MOKET OBITh paccurTaH Ha 64, 128 u 256 KaHaIOB BBOJIa-BBIBOJIA.

SYCOM 2000 mmeer 1Ba CETEeBBIX BXOJa, CO CKOPOCTBIO Tepemaun 2,5 MOut/c mu
BO3MO>KHOCTBIO UCIIOJIb30BaHus IpoTOK0JI0B RS-485 nnu ARCNET).

HanexxkHoCcTh (l)VHKI[I/IOHI/IDOBaHI/IH TCJICMEXAHUYCCKHUX CUCTEM.

Kpurepun ouenku naaexnoctu cucreM Y u TVY. Ilorepu oT 0TKa30B anmaparypsl U
KaHaJOB CBSI3M B TEJIEMEXaHMYECKOM cHcTeMe. AHAJUTHUYECKUM pacueT HaJeKHOCTH.
DKCrepuMEeHTaIbHbIE METO/bI ONPEEICHHS MOKa3aTeNel HalexHOCTH. BiusiHue opranuzanuu
AKCIUTyaTaluu 000pyI0BaHUS HA MOKa3aTeNH HaIeKHOCTH. CrOCOOBI MOBBIIEHUS HAEKHOCTH
TEIIEMEXaHUYCCKUX CHUCTEM.
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4. JlabopaTopHbIe 3aHATHSA, UX CO/lepPKaHMe U 00beM B Yacax
4.1. MeronnuecKkue peKOMEHAAIMH M0 MPOBEIEHUIO JA00PATOPHBIX 3aHATHI

1. Ha3nauenue komILiexca.

Kommuiekc TtenemMexaHuWKH TMpeAHa3HAueH Ais MepeJadyd Ha JUCIETYEPCKUNM MYHKT
tenecurHam3aiuu (TC) o monoxkenun o0BEKTOB ¢ cHIoBBIX sueek 10 u 0.4 kB, a Tak ke mis
BbI1au KoMaHA TeneynpanieHus (TY) anekTponpuBogamMu yKa3aHHBIX SY€eK HEMOCPEICTBEHHO
C IIyHKTA yMpPaBIICHHUS.

Komruiekc mo3BossieT BBIBOAUTH MHpOpManuio perpocnekTuBbl TC ¢ dukcanueir mo
JlaTe U BPEMEHHU.

PerpocnexktuBa TY 1mo3BOJISIET KOHTPOIMPOBATH JEUCTBUSA TUCIIETYEPA.

2. CocTaB KOMILIEKCA M HA3HAYEHHE YCTPOMCTB.

KonTponupyeMmslif MyHKT BKJIFOYaeT B ce0sl CIEAYIOUINE yCTPOHCTBA:

- Ilepematunk YTC-8. IIpennazHaven s nmpuemMa WHPOPMAIMHA C CHIJIOBBIX SYEEK O
MOJIOKEHUN DJIEKTPONPUBOIOB (BKJIIOYEH MM OTKIIOUEH ) , IpeoOpa3oBaHUS CHUTHAJIOB B
nocie0BaTeNbHbIN UGPOBON KO C pa3[esieHHeM M0 BPEMEHHU U MepeJadyd ero Ha MPUEMHHK
YTC-8.

- Kontpomupyemsiii mynkt (KIT) TM-800B. On BbImoONHSET Te k€ (PYHKIUH, YTO U
nepepatynk YTC-8, 3a UCKIIOUEHHEM TOT0, YTO LU(POBOM CHUTHAN NEpedaeTcss Ha IYHKT
yrnpasierus (ITY) “KOMITAC TM 1.1”. Kpome Toro oH npeaHa3zHaueH it mpueMa mugpoBoro
curnana c [1Y, npeobpa3zoBanus ero B komanay TV u Bblaun e€ Ha OJOK pelie MOBTOpHUTENEH
(BPII).

- bnok pene nosropureinei. [lpeanazHaueH i npueMa yrpasJIsiFOLIErO HAIPSKEHUs C
KIT TM-800B, ycuieHuss ero mo TOKY M BblJade€ HEMOCPEIACTBEHHO HA HCHOJHHUTEIbHBIN
MEXaHHU3M CUJIOBOM STYEHKHU.

Jucneryepckuii MyHKT BKJIFOYAET B ceOs:

- CaeroBoil mmt naucnerdepa TEMHOro tuma. IIpenHasHaueH 11 BU3YaJbHOTO
KOHTPOJISI HA MHEMOCXEMeE IMOJIOKEHHSI 0ObEKTOB CHIIOBBIX SUYEeK.

- Hpuémuuk YTC-8. IIpennaznauen ans npuema nuppoBOro CUrHajia ¢ MepeaTuuKa
YTC-8 u mpeobpa3zoBaHus €ro B CUTHAIBI MHIUKAITUN Ha JUCTICTYCPCKHH IIUT.

- Ilynkr ympaBnenus ABIIY “KOMIIAC TM 1.17. Ilpeana3sHaueH nns npuéma
nudposoro curnana ¢ KIT TM 800-B, o6paboTtku ero u Beigaun nHdopmaimu Ha [19BM, a Tak
xe s npuéma komana TY ¢ [I9BM u nepenaun ux Ha KIT TM-800B.

- II9BM. Ilpennaznauena st npuéma wHpopmaruu TC u BbBoga e€ Ha dKpaH
MOHHTOpa B yIOOHOM JUIsl AMCIIeTYepa BHJE, a Tak ke I Bbmaun komaua TY Ha ABITY
“KOMITAC T™™ 1.17.
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3. CTpyKkTypHasi cxeMa KOMILIEKCA TeJleMeXaHUuKH.
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4. Ilopsaaok BK/IIOYEHHSI KOMILIEKCA B padoTy.

- Bxurounts kHonku “BKJI” Ha 1ByX npuemHukax u nepenatunkax ¥ TC-8.

- Ha nepepaTunkax v nmpueMHHUKaX JOJKHBI MUTAIOIIMM CBETOM 3aroparhcs Jammnouku “JIK”,
YTO TOBOPUT O HOpMaJbHOMU paboTe ycTpoiicte YTC-8.

- Ha npuemuunkax YTC-8 He 10KHBI TOpeTh JaMnoyku “I1Y”, T.e. MOBpekIeHUE yCTPOHUCTBA
OTCYTCTBYET.

- IlpoBepuths omxkatoe nojoxeHnue kHonok “PEXXMM™ Ha mepenaTuukax v oT:KaToe
nosiokenue kHonok “POJ[ PAB. CBPOC” Ha npueMHHUKax.

- BkJouyuTh B CeTh MUTAHHUE IIUTA AUCIIETYEPA U IPUBECTH B COOTBETCTBUE MOJIOKECHHUS
KJIFOYEH IMTa COOTBETCTBUIO MOJIOXKEHUS O0BEKTOB CHIIOBBIX SYEEK.

- Bxmrounts aBa tym6iepa “CETb” na 6iokax nutanust KIT TM-800B.

- Ilomoxnath 5 CeKyHI M NPOBEPUTH UHAMLIMPOBAHUE POBHBIM CBETOM ABYX CBETOIMOMOB “1”
u “2” na cyomonyne KOHLI-3 ABITY “KOMAC TM-1.1".

- Bxmouuts [1I9BM.

- Ilocne BBoa mporpaMMBbl CTpeSIKamMH “BHU3”, “BBepX’’ BBIOpaTh TAOJIUUKY
u HaxaTh “Enter”.

- Tlocne BbIBOIa HA MOHUTOP MHEMOCXEMBI, KOMIUIEKC TOTOB K BBIITOJHEHUIO Pa0OTHI B
rpadu4ecKoM peKuMe.

5. Onucanne nporpammbl OnepaTuBHo-Undopmanuonnoro Kommiekca (OUK)
KommekT nporpaMMmHo-anmnapaTHbeiX cpectB Tenemexanuku Kommnac TM 1.1
l. Pexum “VYnpasnenue”. @yHKIMOHUPOBAHUE IIPOrPaMMBbl BKIIOYAET CIEAYIOLINE
OCHOBHBIE JTallbl:

e 3arpyska B pabouyio 00J1acTh onepaTUBHOM nmaMsaTH JaHHBIX [I9BM u3 ciykeOHbIX
¢aitnos koH(pUTypauy;

e [lpuem mapoJig oneparopa;

e [luknuueckas peructpanys TeKyuei TeaenHopMaly B AUCKOBBIX KypHaJlaX ¢
3aJJaHHOIM MHIMBUIyalbHO (II0 IPYyNIIaM CUTHAJIOB) NEPUOJINYHOCTHIO;

e BrIBoj 110 KOMaH 1€ orepaTropa Ha HKpaH, MPUHTEP WK (aiiia colepKUMOro
JMCKOBBIX JKYPHAJIOB T10 33/1aHHBIM (hopMaM ¢ BO3MOXKHOCTBIO (DUIIBTpALUU 3amHcen
10 BCEM IOJISIM;
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e OmnepaTHBHOE Mpe/CTaBIEHUE TUCTIETYEPY HHPOPMALIUU O TEXHUUECKOM COCTOSIHUU
KAaHAJIOB U YCTPOMCTB KOMILJIEKCA.

2. 3anyck nmporpaMMabl

Otobpakenue wuH(QOpPMAIMK TPOrpaMMOil IMpexycMaTpuBaeT B JBYX peXHUMax:
TabnnyHOM U rpaduueckoM. [lepexos U3 TEKCTOBOro pekrMa B rpapUuecKuil OCyIIeCTBISIETCS
no kiasume F5(mepexon Ha mpeonpeneleHHyr0 MHemocxemy) , F9(mepexon udepe3 MeHo
cOOpHBIX MHeMocxeM) uiau F6(mepexon Ha O0OmYyI0 CTPYKTypHYIO MHemocxeMmy). Ecmu
nporpaMMa He OOHapyXHuBaeT TpeOyeMol MHEMOCXEeMbl IpU Iepexoje U3 TaOIUYHOTO B
rpaguyecKuii peXuM, OHa BBIBOJUT cooOmieHre “OTCYyTCTBYeT MHEMOCXeMa WiIu (Qain
onucaHus’ .

[lepexon B OOIIYI0 CTPYKTYPHYIO MHEMOCXEMY U3 JII0OOTO OKHA OCYIIECTBISIETCS MO
KJIaBUIIIE F6. B cinyxeOHOM moJeKk 3KpaHa OOILIel MHEMOCXEMbI OTOOpakaeTcsl TEKyILas
nata u Bpems. Bwioop VYKII ocymiecTBisiercs “MBIMIbIO” WM CTPEIKaMHU KJIABUATYPHl H
kiasumen  Enter.

Ha o6meit MEeMocxeme B Temitie oocimyxuBanus Y Kl quHaMudecku akTHBU3HPYETCS:

e [lonsa aBapuiinoi unaukanuu YI'O YKII, o KoTopsIM 3aperucTpupoBaHO

MpONaJaHhe OCTAHOBKA WJIM BOCCTAHOBIIEHHUE CBsI3U ¢ YIIV;

e [lons aBapuitnoit naaukauuu YI'O YKII, mo KoTopbIM 3aperucTpupOBaHO

n3MeHenue cocrosgausa TC;

e [lons aBapuitnoit nnaukanuu YI'O YKII, o KoTopsIM 3aperucTprupoBaHbl BHIXObI

3HadeHuii TUT 3a ycTaHOBKY JOCTYITHOIO KOHTPOJIS,

e Jlong mugukamuu ceanca cBsa3u ¢ YKII.

ABapuifHas CUTHAJIM3AIUs COMPOBOXKIAETCS 3BYKOBOW CHUTHAJIU3AlMEH M OTOOpakaeTcs
IIBETOM COOTBETCTBYIOIMX IOJIEH MHAUKALUMU [0 KBUTHPOBAHMUS OSTOM CUTHAIU3ALUU
ONEPATOPOM.

OmnepaTop UMeeT BO3MOKHOCTH B Ipoliecce padoThl B TAOJIMYHOM pPEXHUME ONEPATUBHO
U3MEHATH MapaMeTphl KOHPUTYpaluud KOMIUIEKCa, B YMCIE KOTOPBIX: MEPHUOAbl HUKINYECKON
aKTUBU3AIMH TeJle KOMaHJ, YPOBEHb UX MPUOPHUTETA, MIEPHOBI PETUCTPAIMH TeJIeUH(OpMaIin
[0 Tpynnam B AUCKOBBIX JHUCIETUYEPCKHUX XKYypHajaxX, YCTaBKM AonyckoBoro koHtposst THUT,
BpeMs IIOBTOPHOTO oOpaieHus k He orBeTuBineMy YKII, ocTaHaBnMBaTh WM aKTHBH3UPOBAThH
obcmyxxuBanue HanpasieHus1, YKII, pynkiuu, curaana.

B cinyuae aBapuiinblii cutyanuii: nsmenenue coctosHus TC, Bbixox 3Hauenuid TUT 3a
YCTaBKM JOMYCKOBOIO KOHTPOJs M oTcyrcTBue oTBeTa oT YKII , curnanusamnus npon3BoaUTCA
(HeMeIUIEHHO 1o Mepe noslydeHus curtana YIIY) Ha skpaHe MOHUTOpPA CHIEUAIIBHOM OKHE.

OtoOpaskeHHe KpacHBIX OKOH COMPOBOXKIAETCSI 3BYKOBBIM CHTHAJIOM, KOTOPBII
NEPUOANYECKH BBIJAETCSI B TEUEHHE CBOETO BPEMEHU HAXO0XKJIEHUS aBapUITHOIO OKHA Ha DKpPaHE.
Haxarnem xmaBumm “ALT-S” M0XHO NpOM3BOIUTH BKJIKOYEHHWE MU OTKJIKOYEHHE 3BYKOBOM
curHanuzauuu. Haxarue knasumm “ALT-Z” MOXHO KBUTHUPOBAaTh 3BYKOBYIO CUTHAJIM3ALMIO 10
CIeAyIOUIeH aBapUHHON CUTYaLINH.

HNMeercss BO3MOKHOCTB IIPOCMOTPETH MEPEUYEHb HA3HAYCHUU Kiasuil. [l 3Toro
HE0OXOAMMO B OKHE HampaBlieHne Haxkath “Alt-F17.

3. TeneymnpaBieHne B TAOJTMYHOM PEKIME

Jnsg Bergaun koManael TY HE0OX0auMoO:

. [Ipy moMoIM CTpPEeoK KIaBUATYpPhl MW ‘MBI~ BHIOPAaTh HYXHBIA OOBEKT
Homep wampasnenue->anapec YKII ->¢pyakuun TY->00bexT TY

. Haxare xmaBumy Enter. IIporpamMma OTKpOeT KOMAaHIHOE OKHO C JABYMs

koMaHaamu: “‘Brmrounts” u “OTrmrounts”’. HazHadeHune CTOIOIOB B 3TOM OKHE CIIeIYIOIIee:
B rpade “Ilocbuika” — CHHUM MPSMOYTOIBHUKOM MOATBEpkaaeTcs Gpakt otnpaBku YIIY
komanael TY u agpec YKII;
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B rpade “KBuraniuus” — 3el€HbIM HPSIMOYTOJIBHUKOM IIOATBEPXKIAAETCS IOJIydyeHHE
kBuTanmu ot YKII Ha ucronaenune 3Toit koMauasl TY

B rpagpe “TloarBepk. TC” — po30BBIM HPSIMOYTOJIBHUKOM OTOOpPa)XaeTcsi COCTOSHUE
noareepxkaatomero TC oObekTa TeneynpaBlIeHHs.

[Mocne BeIOOpa kKoMaHAbl “Brmounts” wnu “OTKIOYUTH” B KOMaHTHOM OkHe TY
IporpaMma OTKpOET OKHO BBOJa Iapoiis omeparopa. Ilociie BBoga maposst ocymecTBisercs
CpPaBHEHHE €ro C TEKYIIUM 3apeTUCTPUPOBAHHBIM M TOJBKO MPU COBHAJEHUH KOMaHIa Oyaer
ormpaBieHa. llpu HecoBmazeHue mapoyis BbLAAETCA MPENyNpeAUTENIbHOE COOOIIeHHE
“HeBepHblil maposb” u koManga TY He ucnonHSeTCs.

Henonyuyenue kButanmuu ot YKII Ha komanny TY HMHAMUUPYIOTCS OTCYTCTBHUEM
3eJICHOM METKM, a TMOJydeHHe KBUTAHIMU C OMIMOKOH MmpHreMa - MUTarolei MeTKo B rpade
“KButanmnus’” koMmaggHoro okga TY.

4. Tenecurnanuzanus, TeJIeU3MEepeHUs U TeJIEYyIpaBiIeHUe B IpadUueCcKOM pexkKIMe.

[Ipu oTOOpakeHue CTPYKTYPHOM CXeMBbI Ha 3KpaH BBIBOAUTCS 0000IIeHHast HH(OpMAITHS
mo BceM oOcmyxuBaembiM YKII. Kaxmomy ycioBHoMy rpaduueckomy o6o3naueHuto YKII
COOTBETCTBYIOT MHAMKATOPBI aBapuiiHbeIx m3Mmepenuil TC, aBapuitHoro Bbixona 3HaueHuit TUT
3a YCTaBKM JIOMYCKOBOT'O KOHTPOJS M HWHAMKATOp ceaHca cBs3u. [lepBele aBa coOBITHSA
COIIPOBOXKAAOTCS MeplaHueM MHAUKaTopoB YI'O n 3BykoBbIM curHaioM [I9BM. Wnaukarop
YI'O ne otBermBuIero unu mpuoctaHoBieHHoro YKII moacBeunBaeTcs 3agaHHBIM I[BETOM.
Bri6op YKII ocymecTBisieTcst Ipy MOMOIIH KJIABUATYPbI UM “MBILIH .

B rpaduueckom pexume wmHpopmanus no YKII moxker ObITh mpeacTaBieHa B BUIE
(GYHKIIMOHATBFHOW MHEMOCXEMBI 0THOTO UM Heckoiabkux YKII. Beixon B TaOMUYHBIN pexuM —
no knasume F5S.

s nepexona or oxnHoro YKII k npyromy B mpezeiax OJHOTO HAIPABJICHUS CIELYyeT
BbI3BaTh MeHIO YKII: HaxkaTh knaBuiry F7. [IpokpyTka CBUTKAa MEHIO MPOU3BOAUTCS CTPEIKAMU
“Beepx” u “Buuz”. YKII, Ha KOoTOpbIE B CHCTEME YCTaHOBJIEHbl MHEMOCXEMBI, OTMEYAIOTCS B
crucke YKII rpadgudeckoro pexxuma CHUMBOJIOM >,

[Iporpamma B rpaduyeckoM pexume npu Hamuuuu u3MeHeHuid no TC, napymeHue
nomyckoro koHTposs mo kaHamam TUT, mpu Hammuuu coObituit mo cBs3u ¢ KII uinu BYIIL B
IIPABOM BEPXHEM YIUIy 3KpaHa BBIBOJUT KPACHBIM KPYT, KOTOPBIN CIIY>)KMT IPENyNpEeXICHUEM
JTUCIIETYepy O HaIM4Yue HE CKBUTHPOBAHHBIX cOOBITHIH. KBUTHpOBaHME B OKHE COOBITUN MOXKET
OCYIIECTBIATHCS BYMs criocobamu. [Ipu momomu knaBumu F1 KBUTHPYIOTCS BCE COOBITHS,
kiapuiiei ‘[IpobGen’ KBUTHpPYETCs COOBITHE, Ha KOTOPOM YCTaHOBJICH MapKep OKHA COOBITHIA.
KButnpoBanue 3ByKOBOI CHTHAIM3ALUHU A0 CIEIYIOUIETO aBAPUIHOTO COOBITUS MPOM3BOIUTCS
HabopoMm kJaBuml “Alt-Z”.

5. TeneynpaBieHne NpOU3BOIUTCS B CIEAYIOIIEM MOPSIKE:

. Bribepure YI'O oObekTa TeneymnpaBieHUs NMPH MOMOIIM CTPEIOK KIaBUATYpPHI
i ykazarens “mpimn’”. Eciin YI'O 6nauskupyeT no usmeHeHuto cocrostuue TC — CKBUTHPOBATh
ero HaxkaTueM Kiasuinu Enter, 1100 j1eBoii KaBHIIEH “MBIIIN”;

. Haxarp knaBuiry Enter uinu sieByro kinaBuily “Mbln’. B HM)KHEH yacTH SKpaHa
BBIBOAMTCS CUHHE OKHO ¢ IBYyMs mojsimMu st Beioopa: “BKJI” mnmm “OTKIJI”. IloguepkHyToe
II0JI€ OTPA’KAeT MOCIIEAHIO BBIIIOJHEHHYIO KOMaHy [0 JaHHOMY OOBEKTY;

. [Ipu nomomy cTpesnok KiaaBUaTyphl WK “MBIIIM~ HABECTU YKa3aTellb Ha HYKHOE
noje W Haxarb Enter wim neByto kiaBuiny “meimu’. [Iporpamma BBIBOAUT PO30BOE OKHO
IpUIJIALEHUs AJIs IapoJis OIepaTopa;

o [To mpurnameHuo BBECTH Ha KJIABHATYPE JIMYHBIA IApOJIb OIEPaTOpa M HaXKaTb
kiaBuy Enter.
. Jns cOpoca 1BeTa pes3yibTara BBIIOJIHEHUS KoMaHabl TY W mepexona Ha

KOHTPOJIb COCTOSIHHS monaTBepxkaaromero TC mpu He H3MEHeHHe HykHO HaOpate YI'O
KOHTPOJIMPYEMOT0 0OBEKTa MPU TTOMOIIH “MBIIINA~ U HAXKaTh MPaBYIO KIIABHIILY.
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6. PerpocnexkTuBsl, BE1OMOCTH, IPOCMOTP JAUCKOBBIX KYPHAJIOB.

ITon Benennem petpocnekTuBbl U BegoMocTd B KOMITAC TM 1.1 noHuMaroT 3anuck ¢
yKa3aHHBIM NepHoAoM (paiiiIoB 3HAUEHUN U3MEepeHUil ¢ GOpMHUPOBAHUEM YacTH IYyTH UMEHH
daiina B DBF. Paznuune mMexay peTpoCreKTHBON W BEIOMOCTBIO YCIOBHA U OMPENESETCS
JBYMSI MOMEHTaMU:

. [Ipeanonaraercs, 4TO pPETPOCHEKTHBA BEIETCA C MHUHMMAJIbHO BO3MOXXHBIM
NEPUOAOM, HO B TEUEHHE OTPAaHMUEHHOr0 BpeMeHHU (CyTKH). BegoMocTh BeneTcs ¢ 10CTaTOYHO
OOJIBIITUM TIEPUOJIOM, HO U B T€UEHHE OUYCHB OOJIBIIIOTO MEPHO/Ia BpeMEHH (T0JIaMH).

o st BegoMocTH peanu3oBaH pexuM jgos3anucu. llpu Hanmuuue ykasaHui
porpaMMa JIOIHCHIBAeT B OCIEIHIO 0a3y TaHHBIX 3HAYCHHUE TeX U3MEPEHHH

[Ipu BeneHHe pPETPOCHEKTHUBHI W BEIOMOCTH 4acThb NMyTH U uMs ¢aiina 0a3bl JaHHBIX
SIBIISTFOTCST (DOPMHUPYEMBIMU MTapaMeTpaMu B COOTBETCTBUU C KOH(PUTYPAITMOHHBIMU YKa3aHUSIMH
Y TEKyIIeM BpeMeHU. JJ1 3TOro 3ape3epBUPOBAHO IIECTh CUMBOJIOB:

“Y”- ron,
“M”- mecsL,
“D”- neHs,
“H”-uac,
“T”- MuHyTa,
“S”- cexyHpa.

[lyrem mcnonp30BaHusl 3TUX CHMBOJIOB M YKa3aHMs IEPHUOAA NOJIb30BATENb ONPEAEIseT
JUIUTENIBHOCTD BEJIEHUS PETPOCIIEKTUBBI MMEHHO C TAKUM IIIaroM.

Hanpumep: cyrounas perpocnektuBa ¢ 30- CeKyHIHBIM cpe3oM (OPMHPYETCS IpH
cnenyromeM ykazanuu: F:\DBFS\RETRO\H%%\T%%\S%%,30

7. Juarnoctrka o00pya0BaHUS

Jus YKIIM KOMITAC umeer BO3MOXHOCTB 3ampoca 0JI0Ka BHYTPEHHEH TUarHOCTUKU.
Pe3ynbTaThl BHYTpEHHEH NMArHOCTHKUA peructpupyrorcs B xkypHaie ERR. Jlns aktuBuzanum
¢GyHKIMKM HeoOXonMMO Haxarh KomOuHaruio knaBum “Alt-E” B okne ¢ynkumit YKII. Ecnu
VYKII He obcmyxuBaeT 3Ty (GYHKIIHIO, BBIIaeTCs cooliieHne B xypHai “OTCyTCTBHE OTBETa Ha
¢dynkuuio 3ampoc 6;10ka omMOoK™ ¢ ykazaHueM HoMepa HarpasieHus u aapeca YKII.

Cxema coelMHEHH yCTPOMCTB TEIEMEXAaHUKHU C CHJIOBBIMHU siueiikamu 10 xB.
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Cxema coeIMHEHUI CBETOBOTO IIIMTA.

XIIT 1

XIT 2
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30

XIIT 3
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30

Cxema coenuaennii nienedi TC KII TM-800B.
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TCXHOJIOTUYCCKOTO  YIIPABJICHUA,

@ 21 ® 1| (IrpynmalTC)
@ 22 ® 2 (1rpynna2TC)
@ 23 ® 3 (1rpynna3 TC)
@ 24 ® 4 (1rpynma4TC)
® 25 ® 5 (1rpynnasTC)
® 26 ® 6 (1rpynna6TC)
@ 2 ® 7 (1rpymma7TC)
@ 28 @® 8 (1rpynna8TC)
® 2 ® 9 (2rpynnal TC)
® 30 ® 10 (2rpynma2 TC)
@ 3] ® 11 (2rpynnma3 TC)
® 32 ® 12
® 33 ® 3
® 34 ® iy
® 35 ® ;5
® 3 ® ¢

(o6m. 1rp.) @ 37 ®

(06, 2rp.) @ 38 ® ;5
® 3 ®
® 4 ® )

4.2. [lepeyeHb TeM J1a00PATOPHBIX 3aHATHI

Lenp mnpoBeneHust J1abOpPaTOPHBIX 3aHATHH - HAYYUTh CTYJIEHTOB BBIOMpPATb,
IIPOCKTUPOBATh U INPHUMEHATb COBPEMEHHBIE TEXHUYECKHE CPEICTBA AUCIETYEPCKOro U

JUCTIETUYEPCKON JEATEIbHOCTH.
B 7 cemectpe mpenycMoTpeHo 5 mabopaTOpHBIX paboT (TpU JBYXYAacCOBBIX U JBE
YEeThIPEXYacoBbIX), a TAKXKe JIBa yaca OTBOJAMUTCSA Ha MPOBEJCHHE MEPBUYHOTO MHCTPYKTaXa IO
Tb u nmpaBunam paboThl Ha JabopaTopHOM KomIuiekce. Beero 16 gacos.
B 8 cemectpe mpegycMoTpeHO Takke 5 J1abopaTOpHBIX paboT (TP JABYXYAcCOBBIX U JIBE
YEeThIPEXYaCOBBIX), @ TAKXKE OJMH Yac OTBOJIUTCS Ha MPOBEICHHE BTOPUUHOTO MHCTPYKTaXka IO
Tb u npaBunam paboTel Ha TpeHaxepax. Beero 15 wacos.
O011ee KOMMYEeCTBO YaCOB OTBEJICHHBIX Ha JJabOpaTOpHbIE 3aHATHUS cocTaBiseT 31 vac.

JlaGoparopubie 3ausitus (31 yac)
TemaTnka 1a60paTOPHBIX 3aHATHI B 7 cemecTpe

YMETh pellaTb € HUX MOMOHIBIO 3ada4u OIICPaTUBHO-

Ne HanmenoBanue Temsl Kon-Bo
1. 1. 4acoB
1. |[HMucTpykTax nmo T6. M3ydeHnue npaBuil pabOTHI B 1aOOPaTOPHSIX. 2
2. |CnexTpsl curHanoB. CiocoObl MOYJISIIMK HECYITUX MPOIECCOB. 2
3. |CrnocoObl KoaupoBaHust HHGOPMAITUH. 2
4. |BropuuHble H3MEPUTEIBHBIE TPEOOPa30BATEIH. 4
5. |Cnoco6sl monkmouenus VI B neliCTBYIONMX AJIEKTPOYCTAaHOBKAX. 2
6. |DnexkTpuueckuil pacueT U BEIOOp YAaCTOT KaHayoB cBsi3M Ha [1K. 4
TemaTtrka 1a00paTOPHBIX 3aHITHI B 8 ceMecTpe
Ne HanmenoBanue Tembl Kou-Bo
1. 1. 4acoB
7. |MHctpykTax no T6. M3yuenne npaBui paboThl B 1a00paTOPHSIX. 1
8. |M3ydenue ycTpoiicTBa 1 pabOTHI TUCIIETYEPCKOTO MYJIbTA. 2
9. |M3ydyeHwe  NOUCIETYEPCKOTO  MHEMOHHMYECKOTO  IUTAa  OTOOpaKCHHS 2
nHpopManuu.
10. [PemeHne BOMpPOCOB AMCHETYEPCKOTO YIpaBJICHHUS Ha TpeHaxkepe «COBETUHMK 4
JUCIIETYEPA»
11. [AHanu3 u ycTpaHeHUE aBapUHHbBIX CUTyallMid Ha TPEHAXKEPE NUCTIETYEpa. 2
12. |CoBpeMeHHbIE YCTPOMCTBA TEIEMEXAHUKH. 4

189




4.3. MeToanuyeckne yKa3aHus 10 NPOBeCHUIO JJA00PATOPHBIX 3aHATHI

IMPUHIMUIIBI PABOTBI TEJIEMEXAHUKHU HA BA3E AIIITAPATHBIX CPEJICTB
ITY «kKOMITAC TM 1.1.» 1 KIT «TM-800B».

Hasznauenue u cooepocarnue pabomot.

IJens: O3nakomienue ¢ ¢pyHkuuamu tenemexanuku (THT, TC w TY) u npuHIUnaMu
pabotsl Ha 6a3ze TMS00B u Komnac TM 1.1.

Teopemuueckas uacmuv @xk104Yaem M3y4eHUe MpUHIUNOB paboTsl yerpoiicte KII u [TV
KOMIUIEKCa TeJIeMEXaHUKH.

OKcnepumenmanvHas yacme pabomsl npedycmampueéaem WCCIeAOBaHUE (YHKIUN
npuemo - nepenaun uHpopmanuu 7C, THUT wn ynpasnsroniux curHaioB 7V. Ha ocHoBanuum
HKCIIEPUMEHTAIBHBIX JAHHBIX MPOBOAUTCS aHAJIN3 NOTPEIIHOCTH BHOCUMOW aHAJIOTO-IIU(POBBIM
npeoOpazoBareieM B TEKYIIUE Teleu3MepeHus. Bo3MOKHOCTH MOMYy4YeHHs JTOMOJHUTENIbHBIX
(lopacdeTHBIX ) IapaMETPOB Ha OCHOBE U3MEPSIEMBIX BEIIMUMH.

Kparkas teopusi: Tepmun “Tenemexanuka’, BBeqeH B 1905 1. ¢gpanmyzom D. bpanmnu,
COCTOUT U3 JIBYX T'PEUYECKUX CJIOB: fele - nanexko u mechanike - mMacTepcTBO, WM HayKa O
MaIllHaXx.

Tenemexanuka - OTpacib HAayKd W TEXHUKHM, OXBaThIBAWOIIAs TEOPUIO U
TEXHUUYECKHUE CPENICTBA KOHTPOJS M YIpaBlIeHUS OObEKTaMH Ha PACCTOSHUU C MPUMEHEHHEM
CrelHalIbHbIX IpeoOpa3oBaTeneil CUrHaIoB 11 AP PEKTUBHOTO HCIIOIB30BaHNS KaHAIOB CBSI3H.

VYrpasieHue o0beKTaMH OOECTIEYMBAETCS KOMaHIHOW WH(pOpMaIeli, HanmpaBIeHHON K
00BEKTaM U BKIIOYAIOIIEH B ce0s TeNeynpaBieHHe U TEIEePEryIMpOBaHNEe, KOHTPOJIb OOBEKTOB -
W3BECTUTENBHOW MH(MOpMaIel, HalpaBIeHHONH OT OOBEKTOB M BKIIFOYAIOIIEH TeJeU3MEPEHHE,
TEJIECUTHAIM3ALUIO U CTATHYECKYIO0 HH(POPMAIIHIO.

Knaccugukayua cucmem menemexanuku no 6binoaHAEMbIM QYHKUUAM:

Teneusmepenuss (TH) - cucreMa, OCYLIECTBIISIONIAsl IepeJady HENpepbIBHBIX
U3MEPSEMBIX BEJTUYUH.
Tenecuenanusayuu (TC) - cucrema, OCYHIECTBIAMOINAs Iepefady  pa3iIudHbIX

JTUCKPETHBIX BEJIMYMH, KOTOPHIE MOTYT BBIBOAUTHCA HAa [IDBM wnu cooOmiaTh JUCHETYEPY O
COCTOSTHUHU KOHTPOJIUPYEMBIX 00BEKTOB C MOMOIILIO0 3BYyKOBOM M CBETOBOM CUTHAIM3AIIHH.

Teneynpasnenue (TY) - cucreMa, OCyIIECTBISIIONIAs Tepenady WHGOPMAIMU B BHUIE
KOMaH/I Ha BKJIFOYEHHUE WIIK OTKIIOUEHUE PA3IMYHBIX MEXaHU3MOB.

Teneynpasnenus u menecuenaruzayuu (TY-TC) - cuctema, TO3BOJSIONMIAS TIEpPeIaBaTh
KoMaHbl ¢ /1Y Ha KII v 1oiyyaTh W3BECTUTENbHYIO CUTHATU3AIUI0 00 UCIIONHEHUE KOMaHIbI,
noceutaeMyto ¢ K71 uva I1Y, v curHam3anuio o0 N3MEHEHHE COCTOSTHUS 00bEKTa.

Teneusmepenua u menecuenanuzayuu (THU-TC) - cucrema, nepenaromas TOJIbKO
W3BECTUTENBHYIO HHbopManuto ¢ K11 na I1V.

OCHOBHOH XapaKTEPUCTUKOW yCTPOWCTB TENEU3MEPEHUN SBISAETCS IOIPELIHOCTD,
XapaKTepu3yrollas OTJIMYUE MOKa3aHUil mpudopa OT NeHCTBUTENBHOIO 3HaYSHHSI TapaMeTpa.

[TorpemtHOCTE  yCTPOMCTB TEJNIEU3MEPEHUM, TAaKKE€ KaK M B TEXHUKU HW3MEPEHUM,
XapaKkTepU3yeTcs: aOCOMOTHOU A, OTHOCUTEIIBHOM O, U IPUBEICHHON O TOTPEITHOCTSIMH.

A=X,-X, Oor . 5:A'10%X X )
X a max min

rae Xn - JIGCTBUTENIbHOE 3HAYCHHE  TEJeU3MEPSIeMOM  BEIMYHMHBI  (M3MEpsieMoe
00pa3oBeIM TPUOOPOM); X - U3MepsieMoe 3HAa4YeHHE IMepelaloiero WM BOCIPUHUMAIOIIETO
Teleu3MepUuTenbHoro npuodopa; Xmax, Xmin - npeaenbHOe 3HAUEHHE HW3MEPSEMONM BETUUYMHBI
(10 1IKae BRIXOAHOTO pUbopa).

B nanHoif paboTe TeneMexaHUMKa MPENCTaBIsIETCS KOMIUJIEKTOM IPOTrPaMMHO-
anmnapatHbeIX cpelacTB TeneMexaHuku (Kowmnac TM 1.1) npeaHa3HAuyeHHbIM A IOCTPOEHUS
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TEJIEMEXaHUYECKUX KOMIUIEKCOB pAa3IM4HON KoHurypanuu ans cOopa uHHPOpMaLUM H
yIpaBIEHUS TEPPUTOPUATIEHO PACCPEIOTOUEHHBIMH 00bEKTaMH SHEPTOCUCTEMBI.

Ocnosnvle pynkyuu: tenecurnanuzanus (64 kanana - 7C); tenensmepenus (16 kanamon
TUT, 8 xananos THUH); teneynpasnenue (32 xanana 7Y).

KoncrpykTuBHO KOMILJIEKT Komnac ™ 1.1 COCTOUT u3 JBYX
MOJIYKOMITJIEKTOB:  ammapartypel /I (nucmerdepckuii TYHKT) u  anmaparypsl K71
(KOHTPOJIUPYEMBIN TYHKT).

JJieMeHThI KOHTpoJsiupyemoro nynkra (KI7)

[Ipuemo-nepenatuuk (/1/1) npeaHasHaueH AJi1 MOAYJIALNU, JEMOLYIISAIUN IPUHUMAEMBIX
U TpellaBaeMbIX HH(OPMALIMOHHBIX CUTHAJIOB M TaJbBAaHUYECKOW pa3BsI3KU LIETICH armaparypbl
TEJIEMEXaHUKHU C KaHAJIOM CBsI3U. /111 MoxeT paboTaTh MO0 MO NMPOBOJHON JIMHUM CBS3U, JTHOO
M0 BBICOKOYACTOTHOMY (BY) TpakTy anmapaTypbl YILIOTHEHHUSI CBSI3U.

DopMUpOBaTENlb TAKTOBBIX UMITYIIbCOB (P TH), obecnieunBaeT GOPMUPOBAHUE TAKTOBBIX
UMITYJBCOB U KOPPEKIHIO ()a30BOr0 paccoriiacoBaHUS U COACPKHUT TeHepaTrop CTaOWIbHOU
YacTOThl, JEJIUTENb YacTOThl [ HW3MEHEHUs CKOPOCTHM INEpefaud U KOPPEKTHpYHoIlee
YCTPOMCTBO C AUCKPETHBIM YIIPaBICHUEM.

bnok pexxuma pabotel (HPP) 3aaeT anropuT™M pabOThl BCeM y3laM ammapartypsl /1Y u
KII, a Tak >xe mpou3BOIUT BpemMeHHoe pactnpenenenue curHanoB 1C, TUT u TY. OCHOBHbIM
y3JIOM 3TOrO OJIOKa SIBJISETCS KOOPAMHATHBIN paclpeennTeNb, COCTOSAIIMNN U3 CEMUPA3PSIHOTO
JBOMYHOTO CUETYMKA U e (ppaTopoB BbIOOpA IPYIIBI U 0OBEKTOB B IPYIIIIE.

Konep - nexonep (K0) ciy>xuT /Ui MOBBIIEHUs 1ocToBepHOCTH HH(popMmarmu TV u TC,
YTO JOCTUTaeTCs MCIOJIb30BaHUEM KoJAa, OOHapykuBaromero omuOku. B ycrpoiicTBe
UCTIONB3yeTcs IUKInYeckuii kox daiipa ¢ 00pa3yromUM MOJIMHOMOM x x40+ 1, KOTOPBIN
MO3BOJIIET OOHApY)KMBAaTh JIBYKpaTHble OIIMOKH, BCE OLIMOKM HEYETHOM KpaTHOCTU U
HEKOTOpbIe OMMOKH KpaTHOCTH Oosbiie 3. IIpu npaBunsHOM npueme Ko GopMHpyeT KOMaHIY
Ha TIepeHoC HHQPOPMAIIUU C TTPOMEKYTOUHON MaMATH K BIXOAHOMY pene (BP).

[Ipomexyrounas mnamats ([Ipll) comepXUT TpUITEPl HAa MHUKPOCXEMax s
IIPOMEKYTOUHOTO XpaHEeHHsI MPUHATON HH(OPMAaLIUK BO BpeMs TPOBEPKHU €€ 10CTOBepHOCTH KO.

Boixognsle yeunutenu (BY) ucnonb3yroTcsl B KA4ECTBE COTIACYIOIINX 3JIEMEHTOB MEXAY
TpUITE€paMU MaMATH U BBIXOJHBIMH pese. B kadecTBe BP MCHOJIB3YIOT MOJSIPU30BAHHBIE peElle
tuna P/IC20, KoTopble COXPaHSIOT CBOE COCTOSIHUE MPU OTCYTCTBUM HAIIPSKEHHUS.

Beon uadopmanuu 7V u TC B yCTPOMCTBO MPOU3ZBOAMUTCS OCCKOHTAKTHBIMU KITIOUAMU
(AK). myst 3aIIMTHI OT MMITYJIBCHBIX TIOMEX M CTaTHUECKUX MOTeHUuanoB Oonee 15. Bo Bxoabl
MUKpOcXxeM HK 3allyHTUPOBAHbI PE3UCTOPAMH U JUOJAAMHU.

B YCTPOMCTBE TM-800B IIPUMEHEHA KOJOMMITYJIbCHAs cucreMa
teneusmepenus. Ha K11 natanku TH MOIKIIIOYAIOTCS K BPEMS-UMITYJILCHOMY TIPeo0pa3oBaTeiio
BIIN uepe3 BK, BHINONHEHHBIE HA MUKpOcXeMax. BITH npencTaBisioT coboil Bpemsi3aaatouii
KOHJIEHCATOp pa3psil, KOTOPOTO OCYIIECTBISIETCS CTAOMIM3UPOBAaHHBIM TOKOM. BIIN
npeoOpa3yeT aHaJOrOBYIO BEIMYHHY, MPEACTABICHHYIO B BUJAE MOCTOSHHOTO HANpsIKEHUS, B
MPONOPIIMOHAIBHBIA BpEMEHHOW HHTepBai. [lomydeHHBII BPEMEHHOW HMHTEpBal 3aIllOIHSAETCS
UMITYJIbCaMH TeHepaTopa CTAOMJIBHOW YaCTOThI, KOTOPBIE TOACYUTHIBAIOTCS JIBOMYHBIM
CUYETYMKOM. 3alMCaHHbIA CYETYMKOM KOJ Tiepenaercs Ha [1V.

Hucneruepckuit nyHkt coctout u3: 1V KomnacTMI 1; KTMC-M3; KOHI]-M,
Hucneruepckuii mut u [19BM.
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Puc. 1 — KoHcTpykTuBHOE HcioJiHEHUE KomIuiekTa Kovnac TM 1. 1

ABIIY Komnac TM 1.1 cocrout u3 aByx 6mokoB KTMC-M3 w KOHI]-M. KTMC-M3
npeIHa3HayeH Ui MOIYJISALIUU HU(POBOro CUTHaNIa B aHAJOTOBBIN U Mepefadu ero Mo KaHajlaM
BY cBs3H, a TakKe nepenayn npuHuMaeMoi nagopmanuu B Mmoayis KOHI]-M.

KOHI]-M npenna3zHadeH sl TEPBUYHOM O0OpaOOTKM MPUHATOH WHPOpMAUH |
nepenaun ee Ha [IDBM, a Takxke BbIaYM WHPOPMALUU O TMOJIOKEHHH OOBEKTOB Ha
JACTIETYEPCKUM IIUT.

Jucneryepckuil IUT BBINOIHEH MO NpUHIUNY “memnozo wuma’. llpu n3MeHeHun
MOJIOKEHHST O00bEeKTa Ha TMOJACTAHLUH, BO3HUKAET HECOOTBETCTBHE MEXIY pealbHbIM
NOJIOKEHHEM O00BeKTa W TMOJIOKeHHWeM Kioya Ha murte. Ilpu sToM umHAMIUpYyeTCs
COOTBETCTBYIOIIMK KoY. J[Is ycTpaHeHMST HECOOTBETCTBUS KIIIOY TEpEeBOAMUTCA B
IPOTHBOIOJIOKHOE TIOJ0XKEHHUE, TTOCIIE YeT0 WHAUKATOPHI COOTBETCTBUS MEPEXOAT B ITACCUBHOE
COCTOSIHHE.

Ilpozpammnoe obecneuenue cpeocme menemexanuku KOMIIAC TM 1.1

Jlnst paGoTHI MporpaMMbl HEOOXOIUMO HAJIMUKE YCTPOMCTBA IMyHKTa ynpasieHus (VI1V)
cBsizaHHOTO ¢ [IDBM uepe3 amantep MoaynbHOro kaHana (AMK-2). MuHumaibHbli HabOp
MIPOTrpaMMHBIX CPEACTB IpeacTapisgetr coooit OC noanepxuBarotryio MS - DOS.

baszosoe npoecpammmnoe obecneuenue komniexca, 6xouaem 6 ceos:

1. ¢aiin xkondurypanmm komruiekca (Kompastm. 106) - mpenHa3zHayeH I BBOJA
uH(OpMaLIUKU O TUIIAaX U oObeMax 3anpamuBaemMbix KII;

2. pabounii monynb SV _KOMP.EXE w psan cinykeOHbIX (ailioB - mpeaHa3Ha4YeH s
00pabOTKM MPUHATON HH(POPMAITUN U OpraHU3aIK yI00HOTO HHTEepdeiica ¢ TUCIeTYePOM.

Hacmpouka mexywjux meneusmepenuii (TUT) 6 npocpammnom odecnevenuu

1. 3amamme THUT B  koHburypanuoHHoM  ¢aiine  (Kompastm. 106).
®opmar unentudukaropa THT cremyroniuii:

Homep THUT / Haumenosanue TUT / Tun_usmepumenvroeo mpanchopmamopa /
Eounuya usmepenus / koagpgpuyuenm nepecuema / nepuoo pecucmpayuu / npuopumem / nepuoo
akmueayuu.

[Mpumep: 1/ U— 10 xB. cexyuu 1/ 10000/ 100/ KB./20/60/100/2

2. BeiBog TUT Ha MHEMOCXEMY:
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s BeiBoga wHpopMmanuu o THUT B daiine *tpc NOMKHBI OBITH OMHCAH CIEAYIOLIUI
anroput™m: KP. n AKIT X1 V1 X2 V2 X3 V3 X4 V4 X5 V5 X6 V6,
rae: Kp. - metka ctpoku onucanusi YKII; n - nHomep kanana 74 (nanpasnenus) (ot 1 no 4); X1,
V1 u X2, V2 - KoopaAuHATHI JIEBOTO BEPXHETO U MPABOTO HUKHETO YIIIOB MPSIMOYTOJIBHOTO MOJIS;
X3, V3 - koopauHathl TOYKM MNe/ 3alMBKU I[BETOM TIOJIA WHAWKAIMHU BbIOOpa VKII,
CUTHAIM3allMd HApyIIeHWs (BOCCTAaHOBJICHHs) CBs3u ¢ VKII (mons OrpaHUYEHHOTO
KOHTPAaCTHBIM [BETOM Oopawopa); X4, X4 - KOOpAWHATBI TOYKH Ne2 3allMBKU IIBETOM IOJIS
CUTHAJIM3AIlMA M3MEHEHHS COCTOsIHUS Joboro u3 kananmoB 1C VKII, X5, V5 - xoopawHaThl
TOYKHK MN23 3aMUBKHU IIBETOM IOJISl CUTHAJIM3AIMU BBIXOJOB 3a MpeIeibl YCTABOK 3HAYEHUU IO
mobomy u3 kaHanoB THUT VKII, X6, V6 - xoopauHaThl TOYkKH JMNe4 3aJUBKU I[BETOM ITOJIS
unaukauu YI'O, cooTBeTcTBYIOIEro nannomy YKI1,

Konguzypuposanue mexyuwjux oopacuemuvix napamempos é ¢paiire Kompastm. 106.

[Tog Texkymmm pgopacyeTHBIM [MapaMeTpOM TOHMMAETCS HEKOTOpOe 3HaueHHeE,
MOJIy4aeMO€ UCXOJI U3 3HAYEHU! TEKYIIUX WM UHTETPAIbHBIX U3MEPEHUI ITyTEM BBIITOTHEHUS
HaJ HUMU apudmeTuyeckux neicTBuil. Mcmonb3ys gopacueTHbIe MapaMeTphl BOZMOKEH BBIBOJI
JOTIOTHUTEIHHON NH(OPMalUi HAa MHEMOCXEMY.

3HaueHUe JOPACUETHOTO MapaMeTpa MEHSIETCS B TEMIIE H3MEHEHUS JIF0O0T0 BXOISIIETO B
ero ypaBHeHue u3MepeHHs. ONHCaHMe OPACUETHBIX IapaMEeTPOB CIEAyeT IMPOU3BOJIUTH B
TEKCTe KOH(PUTYpaIu Mex 1y KioueBbiMu cioBaMu: @COUNT...@END _COUNT.

Q®opmar  onucanusi: HAUMEHOBAHUA  J[OPACYETHOI'O TTAPAMETPA /
EJIMHUIIA UBMEPEHUA / [IEPUO]] PETUCTPALIMH / YPABHEHUE PACYETA.

HanmenoBanus napamerpa - 40 CAMBOJIOB, €IMHUIIA U3MEPEHHUS - 8.

YpaBHenue GpopMmupyeTcs U3 mapaMeTpoB KaHaina U3MEPEHUsI U KOHCTAHT.

[TapameTp KaHasa TEKYyIIEro u3MepeHus umeet cienyromuit Bua: N XX M.M.,
rae: N - Homep HanpasiieHus K71; XX - mectHaguarepuunsiid agpec KI11; M.M - HoMmep Ipynisl U
HOoMep KaHanoB THT B rpymre.

JlonmycTUMBI ClieAyrole apuMeTndeckue ornepanuu: * - yMHOXKEHUE; / - esnenue; + -
cioxkeHue; - Beruutanue; SORT - kBagpaTHbINA KOPEHb.

IIpumep onmcanus gopacdeTHoro napamerpa no 747

JlopacueTHsIil mapameTp

1/KBm/600/; (1 2E 4*12.5+1 D 2+1 2D 4)/2-3 21 5%3.

Tpancnayusa gpaiina Kompastm. 106.

st mpeobpazoBanus TekcToBoro (aitna Kompastm. 106 B MalmmHHOOPUEHTHPOBAHHBIN

SI3BIK (TPAHCIIALNSA), HEOOXOAUMO 3amyCTUTh MOyl cnf 106.exe.
Buvinoanenue pabomor:

['pynna pa3znensieTcst Ha ABE MOATPYIIIIHIL.

1. UccnenoBanue ¢yHKkumii mpuema - nepeaaun uHbopmaruu 7C U yIpaBIISIOMIAX
CUTHAJIOB 1Y KOMILJIEKCA TEIEMEXaHUKH.

Kaxmoil mnoarpynmne BBINOJHUTH CIEAYIOLIUE JEUCTBUSA: IPOBEPUTH COOTBETCTBUE
MOJIOKEHU BBIKJTIOYATENICH Ha MIUTE IucreTdepa u MHeMmocxeme [/IBOM; cobpaTh cxemy IO
pHUcC.2 TOACTAHIIMKU UCTIONB3YA 1.

J1ist BEIIOJTHEHUST KOMaH b TeJIeYIPaBIeHUsS He0OX0IMMO:

HaBectu Kypcop ¢ MOMOIIBIO MBIIIK WU KJIaBUATypbl HA MHEMOCXeMe Ha TpeOyeMblil
BBIKJIIOYATENb U HAaXaTh Enter.

Brei6pats komanay “omxn.” wim “exn”.

BBectu 3amannbiii maposs (B AaHHOM ciiydae napois “/ ). B ciiydae He BepHOTO mapoJis
CUTHAJI Ha BBIMOJHEHHE KOMaH/bl HE MOCBUIAETCS M ISl TPOJOJIKEeHHs paboThl HakMuUTe Esc u
BBITIOJIHUTD BBILIE CTOSIIIIME MYHKTHI 3aHOBO.

Heo0xoaumMo nMoATBEpAUTH BBHITIOJHEHNE KOMAH/IBI.

[Tocne BeITONTHEHUST TPEOYyEMOi KOMAaH/IbI TPOXOJUT KBUTHPYIOIINN CUTHAI (BBIACIICHUE
00BEKTa CHHHUM IIBETOM) O HCIOJHEHWH KOMaHIbl YCTpPOHCTBOM TeneMmexaHuku. [locie
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BBITIOJIHEHUS] KOMaH/bI 7Y UCTIOMHUTENbHBIM MeXaHU3MOM, 7C MOKaKeT U3MEHEHUE TTOJIOKEHUS
00beKTa Ha IMKTE aucreTdyepa u MHeMocxeMe //BOM. I1pu 3ToM MpoXOouT 3ByKOBOM CUTHAJ U B
BEpXHEM TMPAaBOM YLy MOHHUTOpAa WHIULUPYETCS HWHIUKATOpP KpPAacHOro IBeTa. s
MOATBEPXKJIEHUSI TMOJNydeHHOM wuHpopManuu 00 U3MEHEHUH TOJOXKEHUS HEoO0XOIUMO
KBUTHPOBATh KJIaBUIIEeH [ /.

Bapuanm Ne 1:

Qf

Q
QL H
n

S

F1
SFB

_l_L'

L
QL2
[]
SF2
af * Q2
QLi aL2
|
Fi SF2
SFB
L

Bapuanm Ne 2:

&

S
S

BHQCB SaI_HTpI/IXOBaHHHﬁ BBIKJIIOYATECIIb — COOTBCTCTBYCT IOJIOXKCHUIO BKIIFOYCHO, a HC
BaH_ITpI/IXOBaHHHﬁ — ITOJIOKEHHUIO OTKIIFOYCHO.
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2. HccnenoBanue byHKInl rnpueMa - nepenayu TUT KOMILIEKCA

TEJIEMEXaHUKH.

WN3mensia 2 napamerpa TUT norenunomerpom (T1, T2) npousBecTu 5 KOHTPOIBHBIX
3amepoB Ha KIT TM 800B u nucneT4epckoM MyHKTE.

3amonHuTh Tabmumy 1 co 3HaUYEHWSIMM BXOJHOTO TOKa aHAIOTo-LH(POBOTO
npeoOpa3oBares (O-5 TiA), " 3HAYCHUSIMHU Ha MHEMOCXEeME [I5BM.
Ha ocHoBanum mnonydenHsix usmepeHuil ALl mpousBecTu pacder 3HaUeHUS H3MEpsIEMON
BenuuuHbl Ha [[I1 ¢ yuerom koaddurmenta Tpanchopmarum.

[Ipunsas wu3mepurensHble mnpubopsl Ha KII 32  oOpa3moBele, paccuuTaTh
OTHOCHUTEIIbHYIO " aOCOJTIOTHYIO MOTPEUTHOCTh aHaJIo0ro-M¢POBOTO
npeoOpa3oBares.

3. IlpousBectm BBOJ  a@IropuTMa pacyera JOpacueTHbIX  IapaMeTpoB B
nporpammy.  M3meputb 2  3HayeHHMST W CpPaBHUTh  I[IOJIyYCHHbIE  3HAYEHUS C

pacueTHBIMU. 3aMOJHUTH TAOIHUILY 1.

Bapuant Ne 1.

Ne Ukn Uny Ixn Iy Oanm Spacu Snn
ma KB ma A % xBA xBA

RN | W N~

4= Xﬂ(ny) _XH(KH) 507" =A* 100 /Xg([(n)
S = U*[ — nopacueTHbIN mapameTp.

Bapuant Ne 2.

Ne Pri Pry Okn Ony Oant Spacy Snn
ma KB ma A % xBA xBA

1

2

3

4

5

4= Xﬂ(ny) _XH(KH) 507" =A* 100 /Xg([(n)
S =P’ +Q2 — JIOpacyYEeTHBIN IMapaMeTp.
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UCCJEJOBAHUE KOJOUMIIYJIbCHOT'O YCTPOMCTBA NEPEJAYA
NHO®OPMALIUU

Haznauenue u conepxannue padoThI

PacyeTHo-3KCIepuMeHTanbHass pa0oTa TpeaHa3HAadeHa Ui 3aKpeIUIeHUs 3HaHUM
CTYAEHTOB  CIELHAJIbHOCTH 140203 -  «PeneiiHag 3ammTa ©  aBTOMaTH3aIlUd
BJIEKTPOIHEPTreTUUECKUX CUCTEM» Kypca JeKIud “TeXHHuecKkue CpeicTBa AMCIETYEPCKOrO U
TE€XHOJIOTMYECKOI0 yIIPaBICHUS .

Pabora BKIIIOUAET SKCIIEPUMEHTAIBLHOE W3YYEHHE CHCTEMBI IMepenadyud MHPOpMaIiu C
UCIIOJIb30BaHUEM KOJOMMITYJIBCHOM MOAYISIMM Ha 0a3e MPOMBINIJIEHHOTO YCTPOWCTBAa THUIA
VTK-1, a uMeHHO:

1. W3ydyeHue mNpuUHOMUIIOB PAOOTBI W TOCTPOCHHS KOJIOMMITYJIbCHOTO YCTPOMCTBA
nepeaayn uHGOpMaIHH.

2. DKcIepUMEHTaIbHOE UCCIeI0BaHUE BPEMEHHBIX U METPOJIOTHUYECKUX XapaKTePUCTUK
YCTPOMCTBA B Pa3JIMYHBIX PEKUMAX paOOTHI U aHAIHU3 TIOJTYICHHBIX PE3YJIbTATOB.

JlomanrHss moAroToBKa:
1. Hzydyenue npuHIMTIOB paboThl ycTpoiicTBa Y TK-1.
2. CocraBneHue nNpeaBapuTeIbHOrO OTYETA.

IIpenBapuTenbHbIid OTYET CACTCS HAKaHYHE.
ConepxaHue npeaBapuUTEIbHOIO OTUETA!

Pacuer ommOKM KBaHTOBAaHWUS 1[I0 3aJaHHBIM 3HadYeHHIM Ivax H  Ivmn  TOKa
W3MEPUTEIILHOTO MTpeoOpa3zoBatess MpH 8-pa3psIHOM JIBOUYHOM KOJE.

KonnpoBanue B IBOMYHOM 8-pa3psiIHOM KOJI€ CIAEAYIOINUX 3HAYEHU CUTHAJIA:

m 2m 3m

.—,I .—,I
MAX> v 3m M i 3m

MAX * -

I=—.
n+3m

rae n — HoMmep Opuraisl; m — MOPSAKOBBI HOMEp CTyAeHTa B Opurane; /,,,, - U300paxkeHHe

OCIIMJUIOTPaMM ISl KayKJ0ro cirydast.
CocraBnenue TaOnaMUbl 3HAuYeHUH MHGOPMAIIMOHHOTO TMapamMeTrpa JJIMTEIbHOCTU
UMITYJIBCOB, HH()OPMALIMOHHBIX IPU PA3IMYHBIX CKOPOCTSIX Nepeaauu nH(OpMaLnu.
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MeTtoanyeckue yka3aHusl K BbINOJHEHUIO NIPEABAPUTEIBLHOI0 0TYETA.
K m. 1. ommbka KBaHTOBaHMS paBHA IOJIOBUHE UHTEPBaJIa AUCKPETHU3ALNU

]MAX —1

S =10.5AX;AX = MAX N =2" —1,

n — pa3psAIHOCTh ABOMYHOTO KOJa.

K n. 2. Ilpu komupoBaHwu HEOOXOAMMO YY€CTh, YTO JAUCKPETHBIC 3HAYCHUS
Imax=11111111, Iyyn=00000000.

K n. 3. Tabnuna 10/mKHa UMETh BUT

Tab6muna 1

CxopocTb t, Curnan I (3t), mc Curnan 0 (1t),

(60x.) MC MC Curnau (5t), mc

50

100

200

600

[Tpu cocraBieHun TaOMUIBI y4yecTb, uTO ls,=1 UMI/C; t — ATUTENBHOCTh EAMHUYHOTO
UMITYJIBCA, OMPEIEISIIONIETO [UTUTETLHOCTH HH(POPMAITMOHHBIX UMITYIIECOB.

Pabota B maboparopuu

—_—

Bxuttounts 1a00paTOpPHYIO YCTaHOBKY.

2. Ilposeputh paboty nabopaTopHoro ycrpoiictea Y TK-1.

3. Tlposeputs ucnonnenue curHaios tenecurHanm3anuu (TC) (Th) u mpeoOpazoBanue
HeMnpepbIBHOTO Tenen3mepenns curnana (TH) B KomouMITyIbCHBIN CUTHAI.

4. TIpoBeputh paboTy y3JI0B MEPEKIIOYCHHS KAaHAJIOB.

5. TIpoBepuTh yCTpOKCTBO B pexxuMe prema uHpopmaruu ot DBM.

6. DKCHepuMEHTAIbHO UCCIEA0BATh BPEMEHHBIE XapaKTEPUCTUKHU YCTPOUCTBA.

7. TlpoBeputh paboty YTK-1 mpu m3MeHeHHH CKOpPOCTH Tiepenadyd MHPOPMAIMH W TPU

HECUHXPOHHOH pab0oTe MOTyKOMILIEKTOB.
8. M3yuuth MeTponorudeckue xapakrepuctuku YTK-1 mpu Bcex CKOpOCTAX mnepegadyu
uHpOpMaLIUH.

Onucanue 1abOpaTOPHON YCTAHOBKHU

B cocraB nmaGoparopHoil ycTaHOBKH (puc. 2) BXOAUT mepeaatdyuk 19 m mpuemuuk 20
KOJIOMMITYJIbCHOTO  ycTpoiictBa mepemaun  uHpopmauuun  YTK-1;  uerslpe  oObekra
TEeJIECUTHAJIM3allMM 1 ¢ D3JeMeHTaMu BU3YaJIbHOIO KOHTpPOJsi uX coctosiHus T1-T4;
MIULTHaMIIepMeTpbl 7,12, KOHTPOJMPYIOUIME U3MEpSIeMBbIi Mapamerp; KOMMYTAI[HOHHOE
obopynoBaHue (TIEPEKITIOYATENH, KHOIMKH), OOECIICYMBAIONINE YIPABICHHE PEKUMOM pPabOTHI
YCTPOMCTBA, UCTOYHUKH MUTAHUS U KOHTPOJIBHO-U3MEPUTENbHBIE TIPUOOPBI.

NmMuTtanmst Toka H3MEPHUTEIBHOTO mpeoOpazoBatens (matumka) THU ocymecTiseTcs
MOJKIIOYEHHEM KO BXOJy MepeJaTunka IOCTOSIHHOTO TOKA. 3HA4YeHHWE MOCTOSIHHOTO TOKa
M3MEHSIETCS PE3UCTOPOM MEPEMEHHOTO COMPOTUBIICHUA 13.

KoHTponb BBIXOJHOTO TOKa NpPUEMHHMKA OCYIIECTBIISIETCS MHJUIMAMIEPMETPOM 7.
[Tepexmtouatenu 15 u 17 npenHa3sHaYeHBI 11 U3MEHEHUsI CKOPOCTH Tiepenadu nHpopMmanuu u
UMEIOT YeThIpe MOJI0KEHUsI, COOTBETCTBYIoMIHE cKopocTsim 50, 100, 200 u 600 60..

OOpBIB KaHAJIOB CBSI3U UIMUTHUpYETCs niepekirodatensimMu 9 u 10.

TymOnep 16 mpemHasHaueH Ijsl MepeBoja yCTPOWCTBA M3 peXHMa “‘AaT4MK’, KOT/AA
BXOJIHast HH(pOpMAaIM MMOCTYMAeT Ha BXO nepeaaryrka “OBM”, koraa nuHdopmMaius nocrynaer
OT BBIYUCIUTEIHHOW MamIuHBL. MIMHUTalMs TBOMYHOTO KOJa, CHUIMAeMOIro ¢ MH(QOPMAIIMOHHBIX
mmH DBM, ocymiecTBisercss Ha)kaTHEM COOTBETCTBYIOIIMX KHOMOK 2. 3amuch HaOpaHHOTO
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KHOTKaMM Koja B OydepHbIi peructp mepenaTudka OCYILECTBISETCS  BKIIOUCHHEM
nepexitoyarens 11, MMUTHPYIOIIEro MPOXOKICHHE CUTHaA “TOTOBHOCTE DBM”.

KpoMe yka3aHHBIX »JJIEMEHTOB, Ha JIMLEBOW MaHENu JIaOOpaTOPHOW YCTAaHOBKH
pacmoyioKeHbl KOHTPOJIbHBbIE THe3Jda nepenatunka 14 u mnpuemHuka 18, mo3Bossironiue
IIPOBEPUTH HANIPSIKEHHE CTAOMIN3UPOBAHHBIX HCTOUHUKOB ITUTAHUS.

W3mepeHre W KOHTPOJb BXOJHBIX M BBIXOJHBIX CHUTHAJOB YCTPOWCTBA MPOBOJMUTCS C
MOMOIIBIO ABYX MUJTHaMIiepMeTpoB 7, 12 u ocumorpada.
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MeTtoauyeckue yKasaHus.

K m.1. IIpuBecTn Bce mepeksrovareny JIabopaTOpHOW yCTaHOBKHU (MpujiokeHue 1, puc.
I1.1.1) B ucxonnoe nosoxenue: 1 B nmonoxenue “BbIKJI”; 9 u 10 B monoxenne “BKJI”; 16 B
nonoxxkenue “/latuuk”, 11 B momoxenue “BBIKJI”, 15 u 16 B monoxenue “50”, pyKosITKH
pesuctopoB 4,8,13 — B KpailHee neBoe mnosiokeHue. Ha nuiueBoll maHenu nepenaryuka U
npuemHuka knasuina “BbIKJI” naxara, knasuma “MHJI” ornyiiena.

Bxmrounts nutanue crenaa. Haxars kinasuiry “BKJI” Ha nuiieBoi nanenu nepenaryuka
u npueMHuka. [IpoBepuTh HanpsiKeHre CTaOMIN3UPOBAHHBIX UCTOYHUKOB MTUTAHUS.

K n. 2. HopmansHas pabota ycrpoiictBa oToOpaxaercss nammamu KP, koTopble
KpatkoBpeMeHHO 3aropatorcs. Oana u3 samn KC roput noctosinno. Jlamner KP u KC naxoasarcs
Ha JIMIEBOM MaHeN NMPUEeMHHUKA.

K m. 3. [Ipoeputs ucnonnenune curHanoB TC (Th), moouepenHo W3MEHsSI TOJOXKEHUS
nepexitoyarenei 1. Ha nepenaromieil 1 MpueMHON CTOPOHE JIOJIKHBI 3aropaThCsl OAHOUMEHHBIE
nmamiel nEAUKanun TC YTK-1, a Takke curHaIbHBIE JJaMIIBI Ha ITAHENIM CTEHIA.

[IpousBecTn mpoBepKy TmpeoOpa3oBaHUs BXOAHOTO CHUTHajda B KOJOUMITYJIbCHYIO
MOCBUIKY, M3MEHSS CUTHAJ PE3UCTOpPOM 13 OT MMHUMAIBHOIO A0 MAKCUMAJIBHOIO 3HAYECHMM.
JBomuHbI KOA TpU 3TOM JokeH u3MeHsarcss ot 3Hadenus 00000000 mo 11111111. Ha
nepesaroueil 1 MpueMHOM CTOpOHE AOKHO HAOII0AaThCsl OJHOUMEHHOE U3MEHEHHE IBOMYHOTO
koja (mamrbl nHAuKanu T YTK-1 u manenu crenna).

K n. 4. JIns mpoBepku pabOThI y3/1a MEPEKIIOYCHHUS KaHAJIOB CBSI3M HEOOXOAMMO
nepekiouarenu 9,10 mepesectu B mnosoxkenue “BBIKII”. Jlamner KC1 u KC2 pomxsb
nornepeMeHHo 3aropatbes, jamibl KP momxsbl ropets nocrosaHo. Jlammer KC1, KC2, KP
HAXOJATCs HAa TULEBOM NaHEIN MPUEMHHKA.

K m. 5. Jlns mpoBepKH yCTPOMCTBA B peKUMe Ipuema uHbopmaruu ot mudporoit 9 BM
HeoOxomuMmo — mepekitovarens  “Jlatumk” — DOBM  mepeBectu B monoxkeHne OBM.
[Tepexmtouatens 11 nmepeBectu B mosoxenue “BKJI”. HaOpath nmpou3BOIBHBIN KO KJIaBUIIAMU
(HakaTol KJaBHWIIE COOTBETCTBYeT curHan 1). HaOpaHHbld KOJ JOJDKEH aJeKBaTHO
OTOOpaXaThCsl JIaMIaMM WHAWKAMA Ha TEepelarllel W MpUeMHON cTopoHe. BepHyTh
nepexitoyateny 11 u 16 B MCX0AHOE MOTOKEHHE.

K n. 6. 3apucoBarb OCHHJUIOIPAMMBI KOAOMMIYJIBCHOM TIOCBUIKM Ha BBIXOJIE
nepeaaruuka ans 3Hadenuit koga 0000 00000000, 00110011, 1100 11001100, 1111 T1111111.
[Io ocuwmiorpaMMaM ONPENEIUTh COCTaB, JUIMTEIBHOCTh 3JEMEHTOB KOJOMMIYJIbCHOU
MOCBUIKM, MHUHUMaJIbHOE U MakcuMaiabHOoe Bpemsi wnukia mnepeaardydka (Tumw, Twmax),
MOJIyYEHHBIE PE3YNIbTaThl CPAaBHUTH C JAHHBIMU IMPHUBEIECHHBIMH B Tabmuie 1, paccuuTaHHON B
npeaBapuTeNbHOM oTdeTe, U Tabnuna m. 1.1(cm. npunoxenue 1). OTKIOHEHHE IIUTEIBHOCTU
3JIEeMEHTapHON MOCHUIKHU OT 3HAaYeHMI, yKa3aHHBIX B Tabmuie 1, nomyckaercs B mpenenax £10%

K nm. 7. Jlna mpoBepkd pabOThl YCTpPOMCTBa NPU H3MEHEHHWU CKOPOCTH Nepeaayu
nH(popManuu HEOOXOAMMO MPOBEPHUTH T 3-6 I KaXKIO0TO TMOJIO0KEHUS Mepekiovareneid 15 u
16.

Jlnst mpoBepku pabOTHI yCTPOMCTBA MPU HECHHXPOHHOW paboTe MOJYKOMIIJIEKTOB
nepexitoyarens 15, 16 ycraHOBUTH B pa3/InyHbIE MOJI0KEHUS U IPOJenaTh 1 3-6

K m. 8. Cuare 3aBucMMOCTh lppx, (Ipx) MO MWuMaMmepMeTpaM Ha TPUEMHOW U
nepenatomieit ctpoke. [lomydeHHble IaHHBIE 3aHECTH B TaONUIy M MOCTPOUTH Tpaduk,
paccunTaTh a0CONIOTHYIO U OTHOCUTENIbHYIO MOTPEUTHOCTH Tellenepe1adH.

Onpenenutb OCHOBHYIO MPHUBEIEHHYIO IOTPELIHOCTh ycTpouctBa. [  a3toro
HEO0OXO0IUMO M3MEHUTh TOK Ha BXOje meperartuuka (lgx) B CTOPOHY yBEJIWYEHHS O TeX IOp,
MOKa HAa HEKOTOPOM €T0 3HaUYeHUU He OyJeT HabIoaThCs M3MEHEHHE KoJla co 3HadeHneM N Ha
sHadyeHne N+1. 3adukcupoBaTs TOK lgx 1 1ppx. 11 607€€ TOUHOTO U3MEPEHHS B 3TOM ITYHKTE
y100Hel BOCIOIB30BATHCS [U(PPOBBIM BOIBTMETPOM.

[TpoBecTn M3MepeHUs B TOUKAX MIKAJIbl MIJLTHAMIEpMeTpa 7, IPUBEIEHHBIX B TaOIuUIE
2.
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Tabmauma 2

Touku KonoBas
MIKAJIbI, [KOMOMHAIIHS

%

N3mepenHoe
3Ha4YE€HHE TOKA

PacuerHoe 3HaueHUE
OCHOBHOI

Igx, MA

Igpix, MA

MPUBEAECHHON
IIOTPEIIHOCTH, %o

OcHoBHas MpUBEAEHHAS
HOI‘peIJ_IHOCTB 110 JaHHBIM
3aBOJa-H3TOTOBHUTEI, %0

0

20

40

60

80

100

S

3HavYeHHEe OCHOBHOM MPHUBEACHHON MOTPEIIHOCTH YCTPOMCTBA OmpeeseTcs mo hopmyie

S=

IBbIX -1

BX %100

BX

HOHy‘ICHHBIC PE3YIBTAThI CPABHUTH C JaHHBIMHU 3aBOJA-U3TOTOBUTEIIA

KoHTposbHbIE BOITPOCHI

Hasnauenwne u 06acth mpuMeHenus ycrpoiictea Y TK-1
[TpunHumn paboTsl Mepenaronero NOIyKOMIUIEKTA.
[TpuHIMT paboThl MPHEMHOTO MOTYKOMILIECKTA.
Crioco6b1 obecnieuenus HagexkHocTH padboTsl Y TK-1
MCTOYHMKH TIOTPENIHOCTH TelleTepeIavH.

[IpoBepka paboTtocnocooHOocTH yerpoiictBa Y TK-1
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BTOPUYHBIE U3MEPUTEJIBHBIE IIPEOBPA3OBATEJIN
1. HASBHAYEHUE U COAEPXXAHUE PABOTHI

PacueTHo-3KCTIepUMeHTanbHass paboTa MpenHa3HaueHa IS 3aKpeIuIeHUs 3HaHUH
cryaeHToB 140203 — «PeneiiHasi 3amuTa U aBTOMATH3ALMS AJIEKTPOIHEPTreTUUECKUX CHUCTEM»
Kypca ekl ‘“TexHudeckue cpecTBa AUCIETYEPCKOrO U TEXHOJIOTUUECKOTO YIIPABICHUS .

Pabora Bk/IIOYaeT TEOPETUUECKOE U IKCIIEPUMEHTAIbHOE U3yUYeHUE YHU(PUIIUPOBAHHBIX
u3MepuTenbHbIX npeodpasoBateneir (UIT) toxka (E842), manpsokenus (E825) m akTuBHOU
morrHocTr (E829), a nMeHHO:

1. wW3ydeHue mpUHUMNA JEHCTBUS (PYHKIMOHAIBHBIX M MPUHLIUIHAIBHBIX CXEM YKa3aHHBIX

UIIT

2. pacder mpoxoaHOM xapakTtepuctuku (Bxon-Bweixon) WMII E842 mpu cunycoumanbHbIX U

HECHHYCOMIAJILHBIX BXOJHBIX BO31eHcTBUAX. Pacuer ¢daszoBoit xapaktepuctuxku WII

E829. Ananus padoty UII 829 B cuMMeTpUYHOM M HECUMMETPUYHOM PEKHUMAX.

3. OSKClIepuMEHTAJIbHbIE HCCIIEeOBaHUS MO 3aJaHHOM MporpaMMe U aHAIW3 IMOJYYEHHBIX
pE3yJIbTaTOB.

2. COCTABJIEHUME IMPEABAPUTEJIbBHOI'O OTYETA
2.1. CopepsxaHue MpeaBAPUTEIIHHOTO OTYETA
OT4er cocTaBisIeTCS U CIAETCS HA MPOBEPKY IPEMOAaBATEN0 HAKAHYHE BBITIONHEHUS
nabopaTopHO# paboThI U TpeOyeT He MeHee 4-X YaCOB CaMOCTOSATEILHON PaOOTHI.
HeoOxomuMbIM  yclioBHEM ISl COCTaBIICHUS MPEIBAPUTEILHOTO OTYETa SIBISETCS
W3y4deHUe TPUHITUIIOB ACUCTBUS U MpuHIMNHaabHeIX cxem UIT E842, E825, E829 (1).

[IpenBapuTenbHbIl pacyeT BKIIIOYACT:

I. pacuer xapaktepuctuk Bxon-Beixong MII  E842 npu  cuHycoumaqibHOM U
HECHHYCOMIaJIbHOM BXOJIHOM TOKE.

2. Ka4yeCTBEHHYIO OLICHKY BIUSHHUS HECHMHYCOHMJAJbHOCTH BXOJHOTO TOKa Ha BBIXOJHOM
curnan UIT E842.

3. moctpoenue QyHkmoHanbHOM cxembl UII 825 ¢ m300paxkeHmeM NpUMEpPHOTO BHUIA
OCIMJUIOTPAaMM BXOJIHOTO HAIPSIKEHHUSI, BRIXOAHOTO U TIPOMEKYTOUYHBIX CUTHAIOB

4. o0ocHOBaHHE BO3MOXKHOCTH H3MEpeHMs] (IpU OTCYTCTBUU COCTAaBJISIOUINX HYJIEBOM
MOCIIEIOBATEIHHOCTH) aKTUBHON MOIIHOCTH B Tpex(azHOH Ienu C HUCHOIb30BAHUEM
TOJIbKO MIHOBEHHBIX TOKOB JIBYX (ha3 U IBYX MeX(a3HbIX HAPSKEHUH.

5. mocrtpoenue ¢yHkunoHaiabHOM cxembl MII E829 ¢ u3o0paxkeHneM MpUMEpHOTO BUIA
OCLIMJUIOTPAaMM BXOJHBIX HAMPSHKEHUS U TOKA, BBIXOJHOTO U MPOMEKYTOUYHBIX CUTHAJIOB.

6. TOCTpOeHHE 3aBUCUMOCTHU lo pix=f((), Tpr HOMUHATBHBIX 3HAYEHUSAX BXOJHBIX TOKOB H
HanpsokeHud, tae loppix — BeixogHoi Tok MIT E829 , o=(Ug"ly) — dazossiil caBur
MEX1y BXOAHBIMU TOKOM U HaNpsHKEHHUEM COOTBETCTBYIOUIHNX (ha3.

7. pacuetHoe onpeznenenue Toka loppix Y1 E829 npu HecummerpuuHOM pekume paboThI
1enu Tpex@a3zHoro Toka.

2.2. Metonuueckre yka3aHus 10 COCTABIICHUIO MPEIBAPUTEIBLHOIO OTYETa
K nynkry 1. B npeaBaputenbHOM OoT4YeTe HEOOXOAUMO H300pa3UTh MPUHIMITAATIBHYIO
cxemy UIT E 842 u pynknumonanpasie cxembl E825 u E 829; Ha BX0ogax U BBIXOJIaX 3JIEMEHTOB
(YHKIMOHAJIBHBIX CXeM HEOOXOAMMO HM300pa3uTh MNPUMEPHBIA BHJ  OCHUJLIOTPaMM
COOTBETCTBYIOIIUX CUTHAJIOB.
[Tockonpky Bce wm3ydaembie MWII ocymecTBiaseT nuHEHHOE TNpeoOpa3oBaHUE U

XapaKTEpUCTHKA BXOJ-BbIXOJ MIPOXOJUT 4Yepe3 Hadajlo KOOPAMHAT, MPH BHINOJHEHUHM II.1

AO0CTATOYHO PACCUUTATH OJJHY TOUKY XAaPAKTCPHUCTUKH IMPHU CICAYIONUX BXOJHBIX TOKAX:
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i =1_*sin(w*t); 1 =1_*sin(w*t)+0.51 *sin(3*w*t);
BX m BX m m

1 =1_*sin(0*t)+0.51 *sin(2*w*t).
BX m m

[TocTpoenne xapakTepuCTUK YyOOOHO BBIMONHATH B OTHOCUTENBHBIX EAUHUIAX,
NpUHUMAs 3a Oa3uCHbIE 3HAYEHHs PE3yJbTaThl pacueTa BXOJHOTO Igx M BBIXOAHOTO Ippix TOKOB
IpH CHHYCOWJAIBHOM BXOJHOM TOKe. HeoOXomuMo TOMHHTH, YTO BXOJHOW BEIMYUHOU
ABJIIETCSl JIEHCTBYIOIIEEe 3HA4YCHHE 1gx, 4 BBIXOJAHOM — cCpelHee 3HAYeHHE BBINPSIMICHHOTO
BXOAHOro Toka igx. [Ipm pacuere neiictBytomero (Igx) u cpemnero (loppix) 3HaueHwWi Ipx
WHTETPUPOBaHUE IIeIecoo0pa3HO MpoBOAWTh Ha wuHTepBane 1/2, rme T — mnepuwonm 1-oi
TapMOHHUKH, T.€. M0JIH30BATHCS BHIPAKECHUSIMU:

T
2 2_2
T
2%,
IO,BBIX _E.([hBX |dr.

Ha ocHoBaHMM pe3yibTaTOB TMPOBEIEHHBIX pAcyeTOB IMOCTPOUTH Tpaduueckue
3aBUCUMOCTH

o5 = f5)
K mnyskry 2. HeoGxommmo momyunts otHomenume E =1 ivo/ 1;; TIOIB3YACH

pe3ynbTaTaMu pacueToB 1o 1. 1.

K nyskry 4. HeobGxommMo ydecTb, YTO TpPH OTCYTCTBHHM COCTABJISIIONIUX HYJIEBOU
MIOCJIEI0BATEILHOCTA CyMMa TOKOB (pa3 1 cymMMa (a3HbIX HAPSXKEHUN PaBHBI HYJIIO.

K nynkry 6. Cnenyer ncnosib30BaTh BEIPAKEHUE

Io,aﬁa =PA"0 /ED,

rae Py, = \/EIBXU sy COSQ - aKTMBHasg MOIIHOCTHL Ha BXxoae UII;, K, = BBIX.HOM -

\/31 UBX .HOM

BBIX.HOM

koadurment npeodpazosanus UII.

XapakTepuCTUKY HEOOXOAUMO MOCTPOUTh IPU MU3MEHEHHUH yIiia caBUra a3 ¢ ot ¢=m/2
10 O=T11/2.

K ITYHKTY 7 HpI/IHHTI) IaZO, IC:IBX.HOM, UAB:UCB: UBX.HOM, (p:(Iq)AUq)):O

3. PABOTA B JIABOPATOPUU

3.1. Coneprxanue pabOTHI

1. DOkcnepuMeHTaIbHOE TIOCTPOEHUE XapaKTepuCTHKU Bxoxa-Bbixox UIT  E842.
CpaBHEHHME  OSKCIEPUMEHTAJIBHO  TMOJYYEHHOM  XapaKTEpPUCTUKM C  pPACCUMTAHHOM B
IIPEIBAPUTEIBHOM OTYETE.

2. OrleHKa BIUMAHUS COMPOTUBIICHUS HArpY3KH Ha 3HaUueHne BxoaHoro Toka MIT E842.

3. DkcnepuMeHTalabHas OLeHKa nocTosiHHON Bpemenu UIT E842.

4. DKcnepuMEHTalIbHOE ITOCTPOCHUE XapaKTepUCTUKN BxoaA-Beixoa UIT E825

5. OueHKa BIHSHUSA CONPOTHUBIIEHUS HArPy3KU Ha 3HaueHHUe BxoaHoro Toka UIT E825.
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6. CHsATHE OCHWLIOTPAMM BXOJHOTO, BBIXOJHOIO U MPOMEXKYTOYHOTO CUTHAJIOB B
ctpykrypHoil cxeme MIT E925. CpaBHeHHE NMOIYYEHHBIX OCIHMIUIONPaMM C OCHHJUIOTpaMMaMH B
MpeABapUTEIILHOM OTUETE.

7. DxcrnepuMeHTallbHas olleHKa mocTtosiHHor Bpemenu UIT E825.

8. DkcnepuMeHTalbHOE MOCTpoeHHe 3aBUCUMOCTH loprix=f(¢) WUII E829. CpaBHenue
SKCIEPUMEHTAIBHO MOJYYEHHOU 3aBUCUMOCTHU C PACYETHOM.

9. CHsaTHe ocUWJIOTPAaMM BXOJHOTO TOKA, BBIXOAHOTO M MPOMEXKYTOUYHBIX CUTHAJIOB B
ctpykrypHoil cxeme UIT E829. CpaBHeHME MOIYYEHHBIX OCHUIIIIOTPAMM C OCIHIMJLIOrpPaMMaMH U3
MPEABAPUTEIILHOTO OTYETA.

10. DxcnepuMeHTallbHAs OlleHKa MocTosiHHOM Bpemenu MIT E829.

11. 3amep BrixonHoro Toka WMII E829 nmpu HyneBoM 3HaY€HMM OJHOTO M3 BBIXOIHBIX
tokoB MII M HOMHMHanbHOM 3HaueHHH JApyroro. CpaBHEHHE TMOJYYEHHOTO 3HAYEHHS C
pPacCUETHBIM.
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3.2. MeTtonuyeckue yka3aHus

[Ipu BBIMOMHEHHH PabOTHI B JTAOOPATOPHHM CXEMBI COOMPAIOTCS TPH OTKIFOYCHHOM
HMCTOYHHMKE MUTAHUS CTEH]Ia U TPOBEPSIOTCS MPEMNO0/1aBATEIIEM.

K nynkry 1. Ilepexmtouatens SAC crenna (puc. 3) ycTaHaBIMBAaeTCS B MOJOXKEHHE J,
pykoatka “HempepelBHOE” — B JIeBO€ KpailHEe IIOJIOXKEHHE; IepeKitouaTesib  SA
YCTaHaBIMBAETCA B IOJOKEHHE, COOTBETCTBYIOIIEE HOMUHAIBHOMY COIPOTHUBIIEHUIO HATPYy3KH
UII. TocpeacTBoM ruOKUX MPOBOJHUKOB ¢ HAKOHEYHHKAMHU BXOJIHBIC KOHTaKkTHbIe THe3ma UII
TOKa MOJKJII0YAIOTCsl K KOHTAakTHbIM rHe3faMm J(U) creHaa, a BBIXOJHBIE — K CONPOTHUBIICHUIO
Harpy3ku. CoOpaHHasi cxema IMpOBepseTcs MperojaBaTesieM, IOcie 4Yero BbIKIoYaTeneM Q
creHn BrItovaercsa. Pykositkoit “HenpepreiBHoe” Bxomnoi Tok UIT uzmensiercst ot 0 no 1 A. B
yKa3aHHOM Juana3oHe (uKcupyercs 5-6 TOdeK MNPOXOAHOM XapakTepucTUku. [Ipu 3ToMm,
nudpoBbiM  BombTMETpOM PV1 KOHTponmpyeTcss 3HaueHHWE BXOAHOTO ToOKa (MOKa3aHUe
BOJIETMETPA MPOMOPLIHUOHAIEHEI BXOJHOMY TOKY), @ Y3KOMPO(HUILHEIM MUJLTHaMIiepMeTpom PA
n3Mepsercs BbixoaHou Tok UII.

K nynkry 2. CaumaeM 3aBucumoctb BbixogHoro Ttoka WII (mpu Igx=1A) or
CONPOTHUBIICHUS HAarpy3ku Ry, n3amMeHseMoro nepekitoyareneM SA.

K nynkry 3. OueHka NOCTOSHHOW BpPEMEHU MPOU3BOJUTCS IO OCIHUIUIOIPAMM
HaANPSDKEHUS Ha COMPOTHUBIICHUU Harpy3ku Ry. /[t aToro Bxoa ocrmiorpada moakioyaercs K
pesuctopy Ry, cOmpoTuBIEHHME KOTOPOTO YCTaHABIMBAETCS PaBHBIM HOMUHaiIbHOMY. [lpu
BXOJHOM TOKE€ Igx=1A OTKIIOYaeTCs BBIKIIOYATENh MUTAHUS CTeHJa Q M KOMUPYETCs ¢ SKpaHa
ocumuiorpada mporiecc M3MEHEHHUsT BBIXOJHOTO HANpPSDKEHUs. AHAIOTHYHAS OCIHUIUIOrpaMMma
KOIUpYeTCsl NpH BKIOYEHUM BbIKmrodarenss Q. JUIMTENbHOCTh MPOIECCOB H3MEHEHUS
BBIXOJIHOTO HANPSDKEHUS OMpEAeNsseTcss Mo dKpaHy ocipuniorpada mpu momonm “OTMeTdnka
BpEMEHU .

K nynxrty 4. Ilepexmouarens SAC ycranaBiuBaercs B nosokeHue U. Bxoamnoe
HanpspbkeHue u3Mensiercsa B quana3zone ot 0 1o 100 B. Bee ocTanbHOE BBINMOIHSIETCS aHAJIOTUYHO
m.1.

K nynkry 5. Bemonnsiercst ananoruyso 1.2. npu Ugx=100 B.

K mynkry 6. OcmuwmiorpaMMmbl KONUPYIOTCS C JKpaHa ociuuiorpadga Mpu  ero
MOJKJIFOYEHUHU K COOTBETCTBYIOIIMM KOHTAaKTHBIM THe3/iaM npu Ugx=100 B.

K nynkry 7. Bemonusercs ananoruuno 1.3 npu Ugx=100 B.

K nynkry 8. Kontakthweie rHe3mpa crenma U,, U, U, I, [ momkmrouaroTcs K
COOTBETCTBYIOIIMM KOHTakTHbIM rHe3fam WII momuoctu. ConpoTuBiieHne Harpy3ku Ry paBHO
HOMUHAJIbHOMY. PykosTtkoit “U3menenue Qa3pl” HU3MEHSETCSs Yroidl MeXAy TOKaMu |
HanpsokeHussMu Ha Bxoje UIT momrHocTH. TOoYkM XapaKTepUCTHKU (PUKCUPYIOTCS 4depe3 15° 8
nuana3zoHe yrioB ot 0 10 m.

K nmynkry 9. Cxema cobupaercss B COOTBETCTBUU C YKa3aHUSAMH K I1.8. 3HaueHue “¢”
YCTaHABIMBACTCS PaBHBIM HYII0. OCHHIIIOrPaMMBI KOTTUPYIOTCS ¢ dKpaHa ociuiorpada.

K nynkty 10. OnbIT BRIIOJHSAETCA 1O 1.9 ¢ yKa3aHUSIMU K 11.3.

K nmynxty 11. B cxeme no 11.10 pa3MbikaeTcsi oHa U3 TOKOBBIX LENEl (Hanmpumep, Lenb
TOKa [A) MyTeM HUCKITIOUEHUS U3 CXEMBbI IPOBOIHUKA.
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CIIOCOBBI PA3IEJIEHUS CUTHAJIOB B YCTPOMCTBE TEJECUTHAJIA3 AN

1. Haznauenue u cooepicanue pabomoi:

PacueTHo-3KCIepuMeHTanbHass padoTa TpeaHa3HadeHa i 3aKpeIuleHds 3HaHUM
CTyleHToB 1o crneunanbHoctu 140203 — «PeneiiHas 3amuTa W aBTOMAaTHU3alus
3JIEKTPOIHEPTrEeTUUECKUX CHUCTEM» Kypca JIeKIuid “TeXHUYecKue CpeAcTBa AUCIETYEPCKOro M
TE€XHOJIOTHYECKOI0 yIIPaBICHUS .

Teopernueckas yacTb pabOThI BKJIIOUAET U3yUEHHUE NMPUHIUIIOB Pa3AeieHUs] CUTHAIOB U
KaHAIOB B ycTpoiicTBe TenecurHanmu3anuu (Y7C), crnocoO0B OCYIIECTBICHUS CHHXPOHU3AINH 1
cuH(pa3upOBaHMs paclpeienuTeNiel HMMITYJIbCOB, a TakKe IIeBKY OCHOBHBIX CBOWCTB
uccnenyemoro Y7C.

OKcrepuMeHTalbHas 4YacTh pPa0OThl MPEIyCMaTpUBAET HCCIEAOBAaHUE Tepeiadyu
unpopmanun B VTC, ocumwmiorpadupoBaHue TPOILECCOB B TMeEpealolieM W MPUEMHOM
MOJIYKOMIIJIEKTaX Kak B HOpPMalbHOM pexuMe VTC, Tak U IpU BO3MOXKHBIX HapyLIECHMSIX
(oOppIBax MPOBOAOB JIMHWM CBS3H, HAPYIIEHWHW CHHXPOHM3MAa H CHH(pA3HOCTH pPabOTHI
pacrpeaenuTeNned, epeBoie pacipeleIuTeNs MPUEMHOTO MOJIYKOMIUIEKTa U3 CTapT - CTOIMTHOTO
B HENpEephIBHBIN pexuM). Ha ocHOBaHMM 3KCHEpUMEHTAIBHBIX JaHHBIX MPOBOJUTCS aHAIHN3
BJIMAHUA MMPUHIUIIOB OpraHu3alu pasaCJICHHUA CUTHAJIOB Ha CBOMCTBa U O6HaCTB MMPUMCHCHU
nzyuaemoro YTC.

2. 3a0anue na no020moeKy K padome u 8blnOJHEHUE NPEOBAPUMETIbHO20 OMUema:

2.1. O3HaKOMUTBCS ¢ IPUHLMIIAMU pa3fesieHusl CUrHaiaoB u kaHayioB B Y7C no (1,2) u
W3YYUTh OMKCaHUE JJabopatopHoro creraa mo (1).

2.2. llpousBecTu pacyeT aMIUIUTYyAbl MMIYJIbCOB Ha BBIXOJAX paclpe- IeIuTeNen
umnynbcoB YTC.

2.3. TlocTpouTh BpEMEHHYIO IuarpaMMmy paboTel oboux mnonaykomiuiekToB Y7C mpu
nepeaayde 3aaHHOM KOMOWHAIIMY CUTHAJIOB, COOTBETCTBYIOIIECH HOMEpY Baiiero Bapuanta N / B
JBOMYHOM KOJI€ C YYETOM 3ama3JblBaHUs MMIYJbCOB B KaHAJleé CBS3M M IMPUEMHOM peJie.
[Ipunste 3Hauenue 4 tgc = 5 + 0.5 N, mc,

rae N - Bapuanta. 3HaueHue 4 txc = consT

2.4. llpoananu3upoBaTh 3aBUCUMOCTh CIy4ailHOTO BpeMeHHU oxuanus onpoca B ¥Y7C Ha
KII npu nepenaue mHGOpPMAIIMU O BKJIIOYEHHUS OJHOTO W3 BBIKIIOYATENCH B 3aBUCHMOCTH OT
MOMEHTa BpEMEHU Ha Auarpamme 1o n.2.3. 3HadyeBue A tyrc, OYEBUAHO, ABJISETCA CIy4allHOMN
BEJIMYMHOM.

25 C yueroM jgaHHBIX Ann. 2.3 w24 w300pa3uTh  IUIOTHOCTH
pacmpesieNieHusi pe3yIbTHPYIOIIET0 3aMeUIeHUs B Tepefade wHdopMmanuu ¢ mnomombel Y7C
Atyne=Atyrc+Atgc TO €cTh HapucoBaTh TpadHK 3aBHCUMOCTH BEPOSITHOCTH p(?) TOTO, UYTO
turo=Atyre.

2.6. U3 pacnpenenenus Atyye ONPENeTuTh €ro HauOOJbIIee, HAMMEHBIIEE U CPEIHEe
3HA4YCHHE.

2.7. llo ma"HbIM nn. 2.5 n 2.6 onpenenuTbh BEPOSITHOCTh TOrO, 4TO ¢ momouipo Y7C
OyzIeT 3aMKCUPOBAH LUK yCIENTHOTO A//B 0AHOTO U3 KOHTPOJIMPYEMBIX BBIKIIOUATEICH.

2.8. Tlo maHHBIM n. 2.6 ONpEeNeNnuTh BEPOSITHOCTH TOro, uro ¢ momompo YTC Oyxmer
3aduKkcupoBan GakT BKIOYeHH Ha K3 B 30HE IEHCTBUS 3alIUTHI 0€3 BBIICPKKHA BPEMEHH.

2.9. Haiitn iy Apeung InanazoHa cuH(a3HON pabOThI pacipeieIuTeNe HMITYIILCOB C
Y4E€TOM HCKaXKEHHS JIMTEIbHOCTH MUMIYIbCOB B Mpolecce npuema. OUeHUTe BO3MOXKHOCTD
npumenenus Y7C Ha »saekTpomnepenade, paboTaromield ¢ TpPeneIbHBIMH IO  YCIOBHSM
CTaTUYECKON YCTONYMBOCTH YIJIAMH.

2.10. HapucoBaTh BpEeMEHHYIO aWarpaMMy paOoThl moxykoMmiuiekToB YV7C mnpu
0o0paTHOM HaIpaBICHUM TEPEKIIOUEHU BBIXOJOB paclpenenuTens HUMIylibcoB Ha KII
(oOpatHBIi X01).

206



2.11. HWcnone3ys paumarpammy n. 2.10, coctaBuUTh TaOJIMIly COOTBETCTBHS
nepexntouarened B;, B, u B; nHa KII n ynpaBinsgembix ums Jamn JI;, JI, v JI3 wa J[II npu
00paTHOM XOJI€ paclpeaeuTelNs UMITYJIbcoB Ha K11

2.12. Pa3paboTaTh METONWUKY OMNBITOB M (OpMY TaONHI[ I SKCIEPUMEHTAIBHOTO
UCCIIEIOBAHUSA paboTHI yrc pu OTCYTCTBUU CUHXPOHU3MA,
HO COXpPaHEHMM CUH(A3HOCTH paboTHl pacrnpeaenauTerael UMIYyIbCOB O0OUX IOJYKOMIUIEKTOB
YTC. Onpit BeIMonHseTCs npu nepesoae PH /{11 n3 ctapT- CTOMHOIO B HENPEPBIBHBIN PEXUM O
MMOMONIBI0 MHOTOKpaTHOTO peBepca PU K11 i koMMyTalusax onepatuBHoro nutanus ¥Y7C.

2.13. IlonAroToBUTh YCTHBIE OTBETHl HA KOHTPOJIBHBIE BONPOCH AJIs JOIycKa K padbore

(6).

3. MemoouuecKkue ykazanusa K 6blN0JIHEHUIO NPEOBAPUMENbHO20 OmyYema:

K n. 2.2. icnonb3ysa npuHuunuansuyio cxeMy Y7C B (1), COCTaBUTh PACUETHYIO CXEMY.
Hckomast aMImnTyia paBHa NaJeHUIO HAPSDKEHMS, CO3/1aBAEMOr0 KaTOJHBIM TOKOM JE€KaTpOHA
B KaToAHOM pe3uctope. IIpu sTom HampspkeHne nuTaHus JekatpoHa 620 B ypaBHOBEIIMBAETCS
HanpspKEHUEM Ha KaTtogHoM pesuctope - /00 kOm, Ha aHOgHOM pe3uctope - 1.5 mOm un
HaIpsDKEHWEM Ha IPOMEXYTKE aHOJ - TropsAlud Kartox nekarpoHa - /40 B. BxopgHoe
CONPOTHUBIIEHUE JIMHUM CBA3M MPUHUMAETCSd PaBHBIM OECKOHEYHOCTH  (XOJIOCTOM XOJ
pacrpenenuTens).

K n. 2.3. BpemeHnHas nuarpamma CTpPOUTCS Kak B (/), I KOMOWHAIIMM CHTHAJIOB,
COOTBETCTBYIOIICH HOMEpY Balllero BapuaHTa B ABOMYHOM Koje (Hanpumep, Ne 2 = 101, uru Ne
10=135).

K n 24 - 28 [IlepexitoueHue KOHTPOJIHMPYEMOTO BBIKJIIOYATENSI IMPOUCXOIUT
He3aBUCHMO OoT Y7TC ¥ MOATOMY C paBHON BEpOSITHOCTHIO TMOMAJaeT B JIOOYIO TOYKY HA OCH
BpeMeHn jauarpammbl n. 2.3. Vckomoe pacnpenenenue Atype OOYCIOBICHO CyMMOU
JIETEPMUHUPOBAHHOTO 3ama3/blBaHus Afxc W CIy4allHOTO BPEMEHHM OXKHJAHUA OIpoca IpH
BPEMEHHOM pa3fielieHuu CUTHANOB Atyrc. [Ipu omeHke OBICTpOACWCTBUS MPUHSATE: fc 475—=0.5¢;
AtBKﬂBZO.IC; fC,OTKHZO.]C,' fOTKj]_BZO.05C

K n. 2.9. VI3MeHeHus AIMTENBHOCTH NPSMOYIOJIbHBIX CUTHAJIOB BO3HUKAIOT B PE3YJIbTATE
JNETePMUHUPOBAHHBIX U CIy4YailHBIX MCKaXXEHHH (OpMBI MMITYJIBCOB B IMpOIlecce Mepeaadu u
npuema. [Tpu pemennn 3anaun n300pa3uTh MIOPHI HAMPSHKEHUI HAa BXOJIE U BBIXO/E€ IPUEMHOTO
pene 2P ¢ y4yeToMm 3alaHHBIX fcp, Ipp W 0€3 ydeTa HCKakeHHH (opmbl uMmmyiascoB B KC.
3HaueHHs MEPEMEHHBIX MPUHATH B 3aBUCUMOCTH OT HOMepa Bamiero Bapuanta N: tcp=N mc;,
pr:0.5 N mec.

[IpuHATH, UTO TaMIIBl UHAUKALUU B IpueMHOM nonykomiuiekre Y7C Ha /{1 3aropatorcs,
€CJIU JITTMTENIbHOCTh CYIIECTBOBAHUS uMnyJibca oT PH /[I] Ha aHoze v OT mprUeMHOro peie 2P Ha
karone He MeHee [ mc. Pabora PU JII u KII sBnsercs cuH(a3zHOHN, eclii 00ecIeuynBaeTCs
BO3MOKHOCTb 3arOpaHMus JIaMIl MHANKaUWU. [Ipyn n3mMeHenun yria Mexay HanpsokeHUs MU Ha [ u
2 noOcmanyusx B3aUMHOE BPEMEHHOE MOJIOXKEHHE HMITYJIbCOB Ha aHOJaX M KaTOAax JIaMIl
UHAMKAIMK u3MeHsercs. [lpu pemenun 3agauum K300pa3uTh Ha JAMarpaMMe BO3MOXHbBIE
B3aUMHBIE MOJIOKEHUS UMITYJIbCA TI0 OCH BPEMEHHU Ha KaTOJI€ JIAMITbl UHJIUKAI[UU OTHOCUTEIIBHO
UMITyJIbCa Ha ee BBojAe. Onpenenutb pa3HOCTbh BO BPEMEHHU MEXAY KPAaWHUMH IOJIOXKEHUSMH.
Hckomplii nuana3oH cuH(pa3HOH pabOThl B AILTpPaaycax pacCUuuTBHIBaTh 1O (opMmyIie:
AP eung=360%*4t/20 s1.2pao.

K n. 2.12. Imeercs 1Ba OCHOBHBIX BapHAHTA OIBITOB:

1) mepeBoa U3 CTapTCTOIHOTO B HeMpephIBHBIN peskum PH /{11 B ipouiecce padotsl VTC,
HapyIlIeHUE CUHXPOHU3Ma MOXET NPOU30UTH n3-3a nomex B KCC;

2) Bxmwouenne YTC B paboTy B ycnoBusx, korma PH J[II 3apaHee miepeBelicH B
HENpephIBHBIN pexkuM. [y Habopa CTaTUYECKUX JMaHHBIX BKIIFOUEHHUE JENIaeTCs MHOTOKPATHO,
0o 100 pas.

Lenbto ombITOB J0KHA OBITH oOmeHka paborel Y7C B YacTH MNPaBHIBLHOCTH
TEJECUTHAIN3ALUU, KOHTPOJISI CHHXPOHU3AIUHU TIOJTYKOMIIJIEKTOB.
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[enecooOpa3Ho s KaXJAOro BapHaHTa B3aUMHOTO HECUHXPOHHOTO PaCIOJIOKEHUS
HOMEPOB BO30YyKIeHHBIX KatonoB PH KII u PHU J{II npoaymMarh B3aMOCBSI3b IOJIOKEHUS
nepekitouareneit BI, B2 u B3 na KII v namn wuapukauuu JI1, JI2 u JI3 na JII. Ouenuts
BEPOSITHOCTH BO3HHUKHOBEHHUS pPa3JIMYHBIX BAPUAHTOB B3aHMHOTO PACIOJIOKEHHUS HOMEPOB
BO30YKICHHBIX KaTo0B Ha K11 u VII.

[Ipu MHOrokpatHbix BKIOYEHUsSX YTC onpenenutbh SKCIEPUMEHTATBHO KOIUYECTBO
CIy4yaeB BO3HHUKHOBEHHUS KaXXJIOr0 M3 BO3MOXKHBIX BapHaHTOB B3aUMHOTO PaCHOJIOKEHUS
HOMEPOB BO30YXKIEeHHBIX KaTo10B Ha K11 u /]I1.

4. 3a0anue na pabomy 6 nabopamopuu:

4.1. Bemmonuuts coenunenus nposoaamu B KC u KCec.

4.2. Ilogate muTanue Ha cTeHaA. Bxmtounts ocrmiutorpad. Ilepesectn PU KII B pexum
IIPSIMOTO X013, a PHJ[I] B CTapTCTOIHBIN PEKUM.

4.3. DKCIepUMEHTAIbHO HAWTH W W300pa3uTh Ha aMarpaMMme auamna3oH CHH(a3HOU
paboThI MOJYKOMIUIEKTOB 10 YITIY 0.2, MEXAY HalpspKeHUsIMH noacTaHuuil / u 2. CpaBHUTS C
JAaHHBIMM B TIpeABapUTEIbHOM oOTcyeTe. OUEHUTh BO3MOXKHOCTH HCHoyb3oBaHud Y7TC Ha
aIIeKTpoTepeaade, paboTaromei ¢ MpeaeTbHBIMU M0 CTATUYECKON YCTOHYHBOCTH YIIIAMH O ).

4.4. C nomorpto ocipuuiorpada ucciaea0BaTh UMITYIIbCHI:

1) na Bxone KC (uenp KC pazomknyta); 2) Ha Bxone KC (uens KC 3amkHyTa); 3) Ha
aHoJie JIaMITbl nHAUKamus /[11.

3apucoBaTh SHIOPbl HUMIYJIbCOB, CIENaTh U3MEPEHUS M OTMETUTHh Ha DJIIOpax HX
JUTUTENIBHOCTD U aMILTUTY 1bl. CpaBHUTH C PaCUETHBIMU 3HAYECHHSIMHU.

4.5. C momompio ocumiorpada CHATh ocuuwuiorpamMmsl cepun curHainoB B KC mpu
Ppa3IMYHBIX MOJIOKEHUSIX BbIKITIoUaTene Ha K71.

CoctaBuTh TaONMUIly COOTBETCTBUU mepexitouareneid BI, B2 u B3 u ynpaBisieMbIX
KaXKIBIM U3 HUX JaMn uaaukanuu J11, JI2 u JI3.

4.6. IIpoBecTy ONBITHI MHOIOKPATHBIX MEPEKIIIOUEHUI OTHOTO U3 BbIKJItouaTenel Ha K11
Ouenuts ObicTpoaeiicTBue YTC.

4.7. PeamuzoBarh omnbIThl mnepeBoga PH KII B pexum «oOpatHoro xoma». Ilo
AKCTIEPUMEHTAIBHBIM JIAHHBIM 3aIIOJIHUTh TaOJIMIly COOTBETCTBUS Mepektovarenei B1, B2 u B3
U YNpaBJSIEMBIX KaXAbIM W3 HUX JIaMnl uHAuKauuu JII, JI2 u JI3. CpaBHUTH C Pe3yiabTaTOM
JIOMAITHEeH MOATOTOBKH (7. 2.11.). OOBsICHUTE TPUUUHY PACXOKIACHHUH.

4.8. BBINIOJIHUTD UCCIIEOBAHKE 110 MMYHKTY 2.12.

5. Memoouueckue ykazanus Kk pabome ¢ nabopamopuu:

K n. 4.3. Bximounts TymOnepsl BI/-B3. Bpamas pyuky ¢aszoBpamiaTens, OnpeaeinThb
nuana3oH cuH(a3HOM paboThl pacrpenenuTenelf, B Mpeaenax KOTOporo o0OecrneunBaeTcs
YCTONYMBAs NMpaBUIbHAs TEJIECUTHAIM3AINS TTOJI0KEeHUs1 B1-B3. Bce ocTalibHbIE ONBITHI A€NaTh,
YCTaHOBUB Ha (ha3oBpalaTesie cpeiHee 3HaueHe HaliIEHHOTO JUarna3oHa.

K n.4.4. Ocuunnorpad mepeBecTd B peXuM «BHEMIHSsI CHHXpOHHU3AIMA», MOJaB Ha
COOTBETCTBYIOIINI Bx0a uMnyibchl n3 KCC. VI3Mepenus mapaMeTpoB UCCIEAYEMbIX UMITYJIbCOB
yIOOHO JenaTh MpH BKIIOYEHHUH HCTOYHHMKA KalHMOpPOBAHHOTO CHUTHAJA - TOJOXKHUTEIbHBIX
IPSIMOYTOJIBHBIX UMITYJICOB aMIUINTY10H /5B 1 JuntenbHOCThIO [ OMc.

6. Konmponwnuie éonpocwt 011 donycka K pabome:

1. Kak BKJIIOUUTH CTEHIl U OCUMIUIOrpad, OCHOBHBIE MpaBUJia TEXHUKU OE30MACHOCTH
paboTbl Ha cTenze?

2. Kak u3MeHsIeTCsl 1 U3MEPSIETCS yroJl 0; 57

3. Kak u3MepuTh JJIUTEIbHOCTh U aMIUIUTYIY UMITYJIbCOB?

4. Kak ocymecTBUTh CHHXpOHU3aNu0 ocuorpada ¢ Y7C?

5. Kakue BBl 3HaeTe crmocoObl pa3/eNicHUs] CUTHAJIOB U KAaKWe W3 HHUX NMPUMEHUMBI B
nagaoMm YTC?
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6. KakoBa 1yactoTa cie10BaHHs CUTHAJIOB CUHXPOHU3AIUH (B repuax)?

7. Moxet i oAHOKpaTHasi UMITYJIbCHAsl TOMeXa MPUBECTH K JUIUTEIHbHOMY HCKAKEHUIO?
[Ipu Bo3nelicteuu Ha KC? Ha KCC?

8. Tlouemy mpu KpaTKOBPEMEHHOM cpalaThIBaHUM pese 2P He 3aroparoTcs Bce TpHU
JamIbl UHAUKanuu Ha J11?7

9. KakoBa wunH(popmarnumonHas mpousBoautenbHOCTh KII u Tpebyemas mpomyckHas
cnoco6HocTh KC? B uem npuunHa HECOOTBETCTBUSA?

10. KakoBa o6nacte mpumereHus: YTC ¢ CHHXpOHHBIM NMHUTAHHEM OT OOIIEH CHIOBOH
CEeTH, TIEPEIA0IIEeTO ¥ MPUEMHOTO MOTYKOMIUIEKTOB?

11. TTouemy HenenecooOpa3eH HenpepbIBHBINA peskum PU IT1?

PEHIEHMWE BOITPOCOB JUCIIETYHEPCKOI'O YIIPABJIEHUS HA TPEHAYKEPE
«COBETYHUK JUCIIETYEPA» - CACTEMA AFORD

JlanHast cucreMa TMpelHa3HaueHa IS pelIeHUs TeXHoJormdeckux 3amad  CiryxObl
pexumoB (IIJIC) mocpeacTBoM aBTOMAaTHYECKOW BBIPAOOTKH PEKOMEHIAIMK TI0 W3MEHEHHIO
DIIEKTPUYECKON CETH MyTeM KOMMYTAIlMU €€ AJIEMEHTOB W (WJIM) YpOBHS T€HEpalH, a TaKKe
HaNpsDKEHUH B y3/1ax TakUM oO0pa3oM, uToObl B PEKOMEHAYeMOH cxeme ObUIM yCTpaHEHbI
NEePerpy3Ku U PEKUM YIOBICTBOPSUT TPEOOBAHUSM KAaueCTBA OTITYCKAEMOW AIIEKTPOIHEPTHUH.
Pexomenayemasi cxema MOXeT ObITh MPOBEPEHA HA COOTBETCTBUE PNy KPUTEPUEB, TAKUX, KaK
JOMYCTUMBIH YPOBEHb TOKOB KOPOTKHX 3aMBIKAHUMN, KOJHMYECTBO MPUBSI30K Y3JI0B CXEMBI K CETH
220-500 kB, nuana3oH OTKJIOHEHUN HAMPSIKEHUH y3JI0B OT HOMUHANIA U T.J. TakXe CylecTBYeT
U BO3MOXHOCTh PYYHOTO YIPABICHUS TPOIECCOM BBIPAOOTKM peHICHHUS C MPOBEPKOU
KOPPEKTHOCTH BBIPaOOTAaHHOTO BapraHTa JICHCTBUI.

[Ipu pabore B pexume nuanora «COBETUHK AUCIIETICPA) MO3BOJISIET:

e TMPOBECTU 3aMlyCK aBTOMAaTHYECKOrO MOMCKA BAPUAHTOB MEPEKIIOUEHUN W/MIM U3MEHEHUI
TeHEepaIuy B y3JIaX CUCTEMBI, B pe3yJIbTaTe KOTOPHIX MEPETrpy3Ku OYAYyT YCTPAHEHBI;

e TPOBECTH 3alyCK AaBTOMATHYECKOTO pacuera KOIPGUIMEHTOB TpaHchoOpMaIluu B
ycrporictBax ¢ PITH mis ycrpaneHus neperpysox;

e TMPOBECTH 3allyCK AaBTOMAaTHYECKOTO0 pacyeTa MOIyJed HampsbkeHHH B y3lax
(UKCUPOBAHHBIM MOJYJIEM ISl YCTPaHEHHS HApYIICHUN OTPAaHUYCHUN 10 HATPSDKEHUIO H
[0 PEaKTUBHOW MOIIHOCTH M JIJIS CHATHUA neperpy3ok B JIOII;

e  KOMMYTHPOBATh JIEMEHTHI CXeMbI (JIMHUU JIEKTPOIIEPEIauu, BETBH C TpaHC(hHOpMaTOpaMH,
IIMHOCOEIMHUTENbHBIE BHIKIIIOUATEIN );

e  H3MEHHTH MapaMeTPhl TCHEPATOPOB (AKTUBHYIO U PEaKTHBHYIO MOIIHOCTH);

e  H3MEHMTH [TapaMEeTPhl HATPY30K CXEMBI;

e  HW3MEHHTH MOJAYJIb HAMPSDKEHUS B Y31 ¢ PUKCHPOBAHHBIM MOJYJIEM;

e  BBIIOJHUTH pacyeT yCTAaHOBUBUIETOCS PEXKHMMa B CXEME U BBIBECTU PE3yJIbTaThl pacyeTa Ha
JKpaH;

e  BBIBECTH Ha HKpaH y3JIbl C HAPYUICHUSIMH IO HANPSKEHUIO U HAPYUICHUSIMH TPEIENIOB I10
PEaKTHUBHOI MOIIHOCTH T€HEPATOPOB;

e  BBHINOJHUTH pacueT TOKOB KOPOTKOI'O 3aMBIKaHHUS B y3JlaX CXEMBbI, COTMOCTaBUTh €ro C
pa3pbIBHOM CIIOCOOHOCTHIO BRIKJIFOUATENCH U BEIBECTH PE3YJIbTATHI pacueTa Ha dKpaH;

e  BBHINOJHUTH pacdyeT MHUHHUMAJIbHOTO KOJMYECTBA MPUBI30K Y3JIOB CXEMBI, ONpeAeICHHBIX
nosib3oBarenem, k cetu 220 kB u 500 kB u BbIBecTH pe3yibTaThl pacdeTa Ha JKpaH;

e  BBHIIOJHUTH pacyeT IEepPEeTOKOB MOIIHOCTH IO 3aJaHHBIM CEUYEHUSM, CO37aBaTh HOBBHIE
CEUYEHMS U PEIaKTUPOBATH CYIIECTBYIOIINE;

e  3allOMHUTH MPOU3BOJBHOE YHCIO AHATU3UPYEMBIX CXEM, C IeJbI0 TOCIEIYIOMEero HX
aHanm3a.

IIpu cootBetcTByrOMMX nopaboTkax cucrema "CoBerumk /Iucnmeruepa" moxxer OBITh
HCIIOJIb30BaHA!

e Tpu 00pabOTKE 3asIBOK HA BBIBOJ 0OOPYAOBAHHS B PEMOHT;
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e IS MOATOTOBKU CXEM Ha MAaKCUMYM U ISl IEPCTIEKTUBHOTO PA3BUTHS;
e  IIpH BEJICHUU ONEPATUBHOU CXEMBI CETH;
e  KakK MHCTPYMEHT JJi IPOTUBOABAPUIHBIX TPEHUPOBOK OMEPATUBHOIO MEPCOHAIA.

«COBETYHKOM...» MOXET MOJb30BaThCS ACKYPHBIM NUCIETYEp MpPU aBapUH, €Clu IpU
ATOM BO3HHKJIA TMEPErpy3Kka B HEKOTOPOM DIIEMEHTE JHEPrOCHCTEMBI, WM TEPCOHAN CIYXKObI
PEXHMOB, pacCMaTPUBAIOIIHI 3asBKHU Ha BBIBOJ 000OPYI0OBaHUS B PEMOHT.

[Ipu nukBUIALMK aBapUU AUCIIETYEP MOMKET BOCIOJIb30BATHCS MHCTPYKIUSMU, KOTOPHIE
umerotcs Ha LI, wim Oyner onpenensaTs IeUCTBUS 110 CBOEMY MHAUBUAYATbHOMY TTOHUMAaHHUIO
peXKKMa, CYIIECTBYIOIIET0 B ceTH. M To m apyroe, kak NpaBUiIO, HE COOTBETCTBYET TOMY
COCTOSTHUIO CHCTEMBI, KOTOPOE UMEET MECTO B JaHHBIM KOHKPETHBII MOMEHT. Pe:xxumMbl u cxema
CETH MOTYT OTIIUYATHCS OT TEX PEKUMOB U CXEM, JJIsl KOTOPBIX BHIPAOATHIBATHCH PEKOMEHIAINN
WM Ha KOTOPBIX OCHOBBIBAJICS ONBIT. [I[pUUMHBI MOTYT OBITH Pa3IMYHBIMU: YPOBEHb I'€HEPALIUH,
Harpy3KkH, COCTaB FeHEpUPYIOIIEro 000pyA0BaHuUs, OTKIIOUEHHOE 000PYA0BaHHE U T.II.

B 10 xe Bpems Kax bl U3 NEePEYUCICHHBIX ()aKTOPOB MOXKET CYIIECTBEHHO MOBJIHATH HA
BBIOOp TMPOTHBOABapUHHBIX Bo3zeiicTBUil. Hampumep, cocTaB reHepupylomero o00opyaoBaHuUs
orpezenseT BO3MOXXHOCTH €ro pasrpy3kd JHOO JOMOJHUTENBHOM BBIPAOOTKH AaKTHUBHOU
MOIIIHOCTU I W3MEHEHUs IMOTOKOpacHpeleeHusT B JKelaTeabHOM HampaBieHud. Huskuit
YpOBEHb HArpy3kKd MOXKET MPHUBECTH K JACUCTBUAM, OTIMYAIOMIMMCS OT JAEUCTBUN, KOTOpHIE
HY)KHO OBUIO OBl COBEpIIMTH B MOMEHTHl MaKCHUMalbHOW Harpy3ku. Kpome Ttoro, cpemu
Pa3IUYHBIX BApUAHTOB JIUKBHUJIALMU aBapUMU MOKET OBITh BBIOpAH HAMIYULINI C TOUKH 3PEHUS
ONPENIEJICHHOTO KPUTEpHUs: HAIASKHOCTH, MHHUMyMa TMOTEPb B CETH, MHUHUMAIBHOIO
SKOHOMHUYECKOTO yIiepoa u Jp.

O4eBUIHO, YTO B KaXKJOM KOHKPETHOM COCTOSIHUM CUCTEMbI JIEUCTBUS IO JTUKBUIAIIUN
aBapuM MOTYT OBITh Pa3JIMYHBI @K€ MPHU €€ BOSHUKHOBEHHH B OJHOM U TOM XK€ DJIEMEHTE
CHUCTEMBI U, IIOATOMY, JOBEPATHCS ONBITY UM 3apaHee YCTAaHOBJICHHBIM PEKOMEHIAIUSM MOKET
0Ka3aThCs HEAOCTATOYHBIM.

Ha ocnHoBe onHoro u3 BapuanToB “CoBerumka aucnertuepa LIJIII sHeprocucremsr”
pazpabotan “IIporpaMMHBIii KOMILIEKC /JIsi NMPOBedeHHsI TPEHHPOBOK M COPEBHOBAHMIA
ONEePATUBHO—TUCIETYEPCKOr0 MEPCOHAJNA JHeprocucremMbl”. TpeHaxep s ONEpaTUBHO-
JIUCTIETYEPCKOTr0 MEPCOHANA MOCTPOCH IS HOPMAJIbHOW M aBAPUMHON CXEMBI B HEKOTOPOM
sHeprocucteme "TpeHsHepro", B KOTOpPOH HEOOXOAMMO TMPOBEIEHUE ONEPATUBHBIX
NEPEKIIIOUEHUH WIIM BO3HUKJIIA aBapus M0 33JaHHOMY CLEHApPHUIO.

[Ipu ucnonb30BaHMM CHCTEMBI B KaueCTBE TpEHaXkepa MporpaMMa HaCTPauBaeTCs
orpezieieHHbIM 00pa3oM, B 3aBHCHUMOCTH OT IOCTaBJIEHHBIX Mepe] TPEeHUPYIOMUMces 3ajad. B
pe3ynbTaTe MOXKET ObITh OIPaHUYEH JIOCTYI K YaCTH OMpPEIEIECHHBIX BBIIIE BO3MOXHOCTEH. DTH
OTpaHMYEHUS] YCTAHABIMBAIOTCS PYKOBOJIUTEISIMU TPEHUPOBOYHOrO mpouecca. Uudopmanus o
BBE/ICHHBIX OTPAaHUYCHUSIX PACIIONIOKEHA B COOTBETCTBYIOIINX pa3iesiaX CIPABKHU.
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Ha nucruiee oroOpaxaroTcs JBa OCHOBHBIX OKHA: OKHO JeTaJdbHOH CXeMbl U
HABUTAIMOHHOE OKHO, [OKa3biBaiolee (UOJETOBOM paMKOM TeKyllee OTHOCUTEIbHOE
pacIioyio’keHue JeTaabHON CXeMbl Ha OOIIEH.

Ctpoka meH1o coaepxut nmyHKTel MeHI0O COBETUMKA JIMCIIETYEPA. Ilpu BeIOOpE
OJIHOTO U3 MYHKTOB BO3HUKAET JIOMOJHUTENIbHBINA CTUCOK KOMAH/I:

"Coxpanutp" - CoxpaHEeHHE TEKYIIETO0 COCTOSHUS CXEMBI.

"BoccTtanoBuTH'" - BoccTaHOBIIEHHE COCTOSIHUSL CXEMBI.

"Bbixoa" - Bexoa U3 nporpamMmel.

"?" - BwiBog Ha o9kpaH kpatrkoi copaBku o COBETYUKE JIUCIIETYEPA wun
nH(popMaIuu o pa3paboTINKaX CHCTEMBI.

"Hactpoiika" - BoiBon Ha skpan nmapamerpoB padotsl DKCIIEPTA. ITapameTpsl MOXHO
U3MEHSTD.

"Toku K.3." - BeiBog Ha dkpaH cooOmIeHUs 00 M3MEHEHHH YPOBHS TOKOB KOPOTKOTO
3aMbIKaHUsl B U3BMEHEHHOU CXeMe 10 CPaBHEHUIO C HEBO3MYILIEHHBIM PEKHMOM.

"Ileperpy3ku" - BbIBoJ Ha 3KpaH CIIMCKa NEPErPyKEHHBIX JTUHUM

"Orpannyenne Upin, Umax" - BbIBOA Ha 3KpaH cHHCKa y3J0B C HApYyUIEHHBIM
OTPaHUYEHUEM JOMYCTUMOI'O HAIMPSKEHUS.

"Orpannyenue Qge," - BeIBOJX Ha 5KpaH CIIHMCKa y3JI0B C HAPYIIEHHBIM OTPAaHUYEHUEM
reHepaly peakTUBHON MOIIHOCTH.

"ITosryuyuts cxemy" - BpI30B mporpaMMbl TOATOTOBKH HOBOM pacuy€THOW CXEMBI.

B BepxHel U HMJKHEW 4acTsAX DKpaHa PacroioKeHbl HHGOPMALHOHHbIE CTPOKU U P
KHOIIOK.

Huknsiss uHdopManMOHHAS CTPOKA COACPKUT MMS BBHIOPAHHOTO MBIIIBIO OOBEKTa
CXEMBI.

Bepxusisi uHopMannoHHasi CTPOKA COJCPKUT MMs BBIIECJIEHHOTO MBIIIBIO OOBEKTa
CXEMBI.

Haznauenus kHOMOK:

"ITIAPAMETPBI" - BriBog Ha dKpaH B OTIEIBHOE OKHO IapaMeTpPOB BHIOPAHHOTO
00BEKTa CXEMBI

"CYET" - 3anyck pacuera pexuma.

"IKCHEPT" - 3anyck OKCIIEPTA. KHomnka akTUBHU3MpYyeTCs, €CIU IIPU pacuere
pexxrMa 0OHapYKEHBI MeperpyKEHHbIE BETBU.

"COBET" - [Ilpocmorp pemenuii ,HaiineHHbix OKCIIEPTOM.  Knomka
AKTUBU3UPYETCS, €CIIU PEIICHUs HaleHBbI.

"IIPUEM" - [IprieM nnm 0TKa3 OT HalIEHHBIX PELICHU.

"CBPOC" - Copoc nmporpaMMbl B HCXO0THOS(HEBO3MYIIIEHHOE) COCTOSTHUE.

YnpasiieHue o0beKTaMu

VYrpaBneHue 0O0BEKTaMM 3aKJIIOYACTCsl B HAXOXICHUU OOBEKTa, BBHIOOpa OOBEKTA,
nosydeHus: MHPOpMAIMU O TapaMeTpax O0bEeKTa, B BO3MOXXKHOCTH HM3MEHEHHS COCTOSHUS W
(W) mapamMeTpoB OOBEKTA.
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O61ee mpaBuo paboTsl ¢ OOBEKTaAMHU:

l. ¢ MOMONIBIO MBI HAXOAUTCA OOBEKT (MM OOBEKTa TMOSBISACTCI B HUXKHEH
UH(OPMALIMOHHOH CTPOKe);

2. neBoW KHOMKOW MBIIIM BbIAENAETCS OOBEKT (MpU ATOM UMS OOBEKTa MOSBHUTCS B
BepxXHEH nH(POPMAIIMOHHOH CTPOKeE);

3. BO3MOXKHO TOJTyYUTh HHGOPMAIUIO O MapaMeTpax 00bEKTa U U3MEHUTh €r0 COCTOSIHHE
U IOITyCTUMBIE ITapaMeTphl B IyHKTE MeHIo "[lapamerprr”;

4. ecnii OOBEKT SABJSETCS y370M (IITMHOM) CETH, TO MPHU €ro HAXOXKJICHUU (IIPU HAKATUU
MPaBOM KHOMIKOM MBIIIIH ), TOSIBUTCSI OKHO C MTOTOKAMH, TTOJICOEIMHEHHBIMY K TAHHOMY Y3IIy.

Hwxe Bce onucanHble onepalyu onucanbl 0osee moapooHo.

Ilepemerenue no cxeme.

[lepemeniast Kypcop BHYTPH HaBUTAIMOHHOTO OKHA U HA)KUMasl JIEBYIO KJIaBHIILY MBIIIIH,
MO>KHO M3MEHSITh OTHOCUTEIILHOE PACIIONIOKEHHE JIeTalbHOr0 okHAa. HaxkaTtue mpaBoil KiIaBHIIn
MBIIIY B HABUTAIIMOHHOM OKHE BBI3bIBACT MepeMelIeHe BUANMON YacTH CXEMBI TaK, 4TO TOYKa,
Ha KOTOpOU ObLIa HaXkaTa MpaBasi KJIaBHIIIA, IepeMelIaeTcs B IEHTP dKpaHa.

MOoXHO Tak)Ke HCIIOJIb30BaTh TOPU3OHTAIbHBIE W BEPTUKAIBHBIE JIMHEHKU MPOKPYTKU
OKHA JIETAIIbHON CXEMBI.

Bb10op 00bexTa cXeMbl.

[Tpu momaganuu Kypcopa B 00JacTh OKHA JAETaTbHOW CXEMBI, OH NMPUHUMAET BHUJ JIBYX

KOHILIEHTPUYECKHUX KOJIEl. @
[Ipu mepenBukeHHH Kypcopa W TMOMaJaHUU €ro Ha Kakoi-Tubo oOBEeKT Ha cxeMe OH

n n -$-
npeBpaiiaercs B "mpunen”.* T -
[Ipu nonmaganuu Kypcopa Ha KOMMYTAlIMOHHBIN amnmapar Kypcop NPUHUMAET BUA "PYKH C

yKa3aTeJbHbIM HajibleM"

CoBnajieHre Kypcopa ¢ 0OBEKTOM BBI3BIBACT MOSIBIICHHE B HIDKHEH HMH(OpMAIMOHHON
CTPOKE Ha3BaHMS OOBEKTA.

Haxatne sneBoil kjiaBUIIKM MbIIK (TIPU COBMAJAEHUH Kypcopa ¢ OOBEKTOM) BBI3BIBAET
MOSIBJIEHHE B BepxHel NHGOPMAITMOHHON CTPOKE Ha3BaHUs BEHIOPAHHOTO OOBEKTA.

Cocrosinne 00beKTa CXEMBI.

Bri6paB 00beKT, MOXHO HaXKaTh ¢ MoMoIIbo MbIi KHONIKY "TIAPAMETPBI" B BepxHeit
CTpOKe JKpaHa. B 3aBUCHMOCTH OT THUIMa BBEIOPAHHOTO OOBEKTA TMOSBUTCS OKHO TEKYIIHX
napaMeTpoB y3ja, TUHUH, TpaHcPopMmaTopa.

Jlna y3na orobpaxaercs cieayroomas wHpopMmaus (CM. puc. 6): HampsHKCHHE, MOIYIh
HarpshKeHus (B y3ie ¢ GUKCUPOBAHHBIM MOJyJieM), dasa, P u Q renepanuu, P u Q nHarpy3ku. Ha
pPHCYHKE HaIlpsDKEHHE B y3JI€ HE COBIAJAET C BEMUYMHONW (PUKCHPOBAHHOTO MOAYJS, T.K. OBLIO
HapYIICHO OrpaHUYEHHE 110 PEaKTUBHON MOIIHOCTH;

Z,COCTOAHME Y3NA |

1848 T3U-20 EN10 10KB

Hanpaxenue U = IH_BI] |U|= IH.BI]

Maza ¢ = |—1.993 P ren = I_g3_|]?
P narp = IE.BI] Q ren = [0.00

Q narp = 7.90

CEPOC
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Puc. 6. OxHo cocTosiHMS y371a

IIpyn HaxoXXIE€HHM Yy3Jla, IIyT€M HA)KaTHs IIPABOM KHOIIKM MBIIIN, BBI3BIBAECTCS OKHO C
MIOTOKaMHU, IIOJCOEAUHEHHBIMU K JaHHOMY Y311Y:

7 Morokopacnpegenerue M=l E3
Ocennnn 2 Clll 104,98 -1.633

88.4 > — 87.3 > Becennnana 2 Cll 110 Ke

B6.0 537 -

:g:g :; ICE :: :g:g II]-::EHHm:H Cll 110 Ke

<-114.5 <-116.3

T3U-2 2 Cll 110K
—8lz - <-88.0 I .

260 --»

Ocennan T2

Jna nunuu (puc. 7) Beinaetrcs uH(GOpMAIUsA 0 HaNpsHKEHUH, TEKYIIEM U MaKCUMaJIbHOM
TOKax (TpU OTCYTCTBHH OTPAHUYCHHMS 1O TOKY, BBIJAIOTCS CUMBOJIBI"****'") " cocTOSIHUM JTMHUH
(BKJI., OTKJI., OJIOKUPOBAHO U3MEHEHHE), KOIPPUIHEHTE IEPEerPyKEHHOCTH JINHUH.

Jlna mpancghopmamopnoii éemeu (puc. 8) BblaaeTca MHGOPMALMA O HANpPSHKEHUU
NEPBUYHON W BTOPUYHOM OOMOTKHM, TEKyIIeM W MaKCHMalbHOM TOKaX (MpU OTCYTCTBUHU
OTPAaHWYEHUS TIO TOKY, BBIJAIOTCS CHUMBOJBI "****'")  xosdduimente mneperpyKeHHOCTH
TpaHc(hopMaTOpHO BeTBH, Kod(hduimente TpanchopMaluy, COCTOSSHUMA JUHUM (BKJI., OTKIL.,
OJIOKMPOBAHO U3MEHEHUE).

7.COCTOAHWE NHUHHUMK |

| 16-1856 TOI[-20-UEPEM.1 |

U= Illl].l]l] I= |394.92
Imax= |4'?5.I]I] I'Imax= |[psa3

[T Baoxuporxa

Puc. 7. OKHO COCTOSIHUSA JIHHAU
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% ,COCTOAHME TPAHCPOPMATOPA

121-51 TTABETIETTEAT AT-1

Hanpmzenme U1 = Iggu_["] Texyumi Tox, I= Ig] 14

Hanpssenme U2 = Illl].l]l] I/ Tmax= 0.18

Maxc. Tox, I max = |5|]2 oo Kip= Il] A73s

Brmeouena (+ [ Bnoxnposxa

Orxmovena

OTprera

Puc. 8. OxHo cocTosinus Tpanchopmaropa

HN3MeHeHHe COCTOSIHUS U TAPAMETPOB 00bEKTA CXEMbI.

Jlnst BBIOpAaHHOTO Yy3Jla CXEMBl MOXKHO HW3MEHHUTh MapaMeTpbl MomHoctd P u Q
reHepatopa, MomHocTH P wu Q Harpy3ku, MoAynab HampspkeHus. s JHHUKM WK
TpaHchopMaTopa MOKHO M3MEHUTH COCTOsSIHUE (¢ OJIOKMPOBKOM MM 0e3 Hee), MaKCHMAaJIbHBIH
TOK, KOd(hpurmeHT TpanchopMarum.

IIpu waxatun Ha kHOnKy "OTMEHA" wusmenenue mnpuHsaTto HE OyaeT M OKHO
napameTpoB 3akpoercs. [Ipu naxxkatun kHonku "OK" okHO 3akpoeTrcsi, a BHECEHHOE U3MEHEHHE
OTPa3UTCs HA CXEME BBIJIEIIECHUEM O0BEKTOB CUHUM LIBETOM.

N3menenne cocTossHUS BETBU (BKJI, OTKJ) MOXHO JTOOWTHCS KaK IMyTeM "HallyrbIBaHUS"
KypcopoM OOBEKTa, Ha)kaTHEeM MpPaBOil MBIIIKH, OTKpbITHEM OkHa "llapamerpsl" W HakaTHeM
COOTBETCTBYIOIICH paIMOKHOIKH (BKJI, OTKJI, OJIOKHPOBATh).

216



Pacuyer pexxuma B U3MEHEHHOH cxeMe.

Jl1s TOro, 4ToOBl PACCUUTATh PEXKUM B CXEME C BHECEHHBIMU U3MEHEHUSAMH WU 0€3 HUX,
HeoOxoaumo Haxath kHONKy "CYUET". [locne okoHuaHus pacuera (0 BpeMEHH pacueTa MOYKHO
CYIMTH 10 OKHY C CEKYH/IOMEPOM), MOSIBJIAETCSI OKHO C OJJTHUM U3 CIETYIOLINX COOOLIEHNUI:

1. Her neperpy3ok. Ectb neperpysku. ABapuilHOE 3aBEpILIEHUE pacyeTa.

Ecnu nipu pacyere pexuma oOHapyKEHbI IeperpyKeHHbIE BETBH, TO OHH BBIIEISIOTCS Ha
KapTe KpacHbIM 1LBeTOM. [lo OKOHYaHMM pacyeTa COCTOSHHUE OJJIEMEHTOB CXEeMbl Oyzaer
COOTBETCTBOBATh PACCUUTAHHOMY PEKUMY.

IIpu aBapuiiHOM 3aBEpIIEHMHM pacyeTa CXemMa aBTOMAaTUYECKHM BO3BpAIAeTCs B
COCTOSIHHE, NPENUIECTBYIOIEE BBIIOJHEHUIO pacdyeTa. ABapUiHOE 3aBEpIIEHUE pacuera
BO3HUKAET, KaK IPaBWIO, M3-3a HAPYLIEHUS CBSI3HOCTH CXEMBbI, NPUYMHON KOTOPOTO MOKET
ABIIATHCS KOMMYTAlLlUs, IPUBOJSAINAS K MOSIBIEHUIO U30JIMPOBAHHOIO OT OaJIaHCHPYIOLIETO y31a
KYCKa CXEMbI, B YaCTHOCTH, y3J1a.

IHonyuyenue coera "IKCIIEPTA".

IIpy HamuuuM mNEpPErpyKEHHBIX BETBEH MOXHO 3alpOCUTh COBET IO JIMKBUAALMU
neperpysku, HaxaB kHonky "OKCIIEPT".

BosmoxHsl cienyromue cutyanuu: 1. Her pemenus. 2. Ecte pemenue.

IIpy oTCyTcTBHM pEIIEHHS CXEMa aBTOMAaTHMYECKH BO3BpPALACTCS B COCTOSIHHE,
IPEIECTBYIOLIEE BHIIIOJIHEHUIO pacyeTa.

Ecnu oOHapyxeHO peleHue, TO [0 OKOHYaHHWU pabOoThl MPOrpaMMbl MOMCKa PELIeHUH
cra"er poctynHoil kHonka "BBIBOP". Ilpum nHaxatun kHonku "BBIBOP" oTkpeiBaeTcs OKHO
COBeTa.

7 'HafneHHoie peweHus |

Berky: 17-1856 T3U-20-HEPEM.2

OTEMIOYHATHE

Bery: 1892-1895 TaU-21 1C2C 220-T3L-21 O.T AT-92
OTEMIOYHATHE

PelueHHE: |1_ Beero: IE_

Bnepen | 0K

[Tpu HayM4YMM pemeHui B OKHE coBeTa OyAyT OMHCAHBI JOMOJHUTEIbHBIE U3MEHEHUS K
cxeMe. Knonkamu "BITEPE/L" u "HA3A/I" MOXHO nepexoauTh OT OJTHOTO PEIICHUS K JPYyTroMy.
[Ipu BBIGOpE KOHKpeTHOTro pemeHus Haxkmute kHonky "OK". Ha cxeme cuHUM 1BeToM OynyT
BBIIEJICHBl HMCXOJHO HW3MEHEHHbIE OOBEKThI, a 3eleHbIM - OOBEKThl, OTKIIIOUECHHBIC
(BxiroueHnble) DKCIIEPTom. Ilpu 3TOM »ieKTpudeckre HapaMeTpbl BCeX OOBEKTOB CXEMBI
COOTBETCTBYIOT JAHHOMY COCTOSIHHIO. B 3TO BpeMsi HOBBIX U3MEHEHUI BHOCUTH HElNb3s. MOXKHO
cHoBa HaxaTh kKHONKy "BBIBOP" u paccmarpuBaThe apyroe penieHue (€Ciau TaKOBOE UMEETCS),
60 HaxkatrueM KHOMKHU "CBPOC" mpuHATE COBET MIIM BEPHYTHCS K UICXOTHOMY COCTOSIHUIO.

Bo3MmokHa cuTyanus, KOrja pelieHHe HE HAIIoCh. JTO MOXXET OBITh CBSI3aHO C
OTPaHUYEHUEM CUETHOTO BPEMEHH, C TOYHOCTHIO, KOTOPOH JOIKHO YIOBIETBOPATH pEIICHHE
[lonoxxenne MoxeT ObITh UCHpaBieHO KoppekTupoBkod mapamerpoB OKCIIEPTA
(cm.Hactpotika mapamerpoB "OKCITEPTA".).

IIpunsiTue coBera n otkas ot coperoB "IKCIIEPTA".

[Ipunstue coera "OKCIIEPTA" ocymiecTBiasercss MNyTeM HaXaTusi Ha KHOIKY
"TIPUEM" npu npocmotpe BbiOpanHoro pemenus. Ha Bonpoc "[IPUHATH COBET?" moxHO
orBetuth "JIA". Ilocne mpuHATHS coBeTa OOBEKTHI, COCTOSHHE KOTOPBIX OBLIO H3MEHEHO
"OKCIIEPTOM" | okpacsATcs B CUHHMI LIBET M CTaHET BO3MOKHO CHOBA M3MEHSTh COCTOSHUE
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oobekToB cxeMbl. Ecam orBerurs "HET", TO cxema Bo3Bpamiaercs B COCTOSHHE,
IPEIIIECTBYIOIEE BHIITOJIHEHUIO pacyueTa.

Hacrpoiika napamerpos "DKCIIEPTA".

Hnst wactpoiiku mapamerpoB "OKCIIEPTA" BeiOepuTe B TJIABHOM MEHIO MYHKT
"OIMLNN". IIpu »stoM otkpbiBaetcss okHO "IIAPAMETPBI OKCIIEPTA",B xoTopom
conepxatcst mapameTpsl padoTel "OKCIIEPTA". Dt mapaMeTpbl MOKHO U3MEHSITh, PEIAKTUPYS

COOTBCTCTBYIOLICC ITOJIC.
MNapamerpm Jxcnepra |

MEIH.BFIE!MF! MOKCES.C 2

I a
Lon. neperpyzrka |5—

M. sucno pewenni [00

Pesiur novcka

¥ TeHepauuMa
HreHBWMTE, % I25

ok, |

CoxpaHeHHe M BOCCTAHOBJICHHE COCTOSIHUSI CXeMBbl.

[Ipy HEOOXOAMMOCTH TEKYIIEe COCTOSIHHME CXEMbl MOXKHO COXPAaHUTh U BOCCTAHOBHTH
cuoBa. Jlns storo cmyxar nyHkT Mmenoo "®ANWI" u nommymkter "COXPAHHUTBH" wu
"BOCCTAHOBUTDL". Henb3st npoBOIUTH COXpPAaHEHHE WIIA BOCCTAHOBJIEHUE CXEMBI, €CIIH HUJIET
IPOCMOTp HaiIeHHBIX coBeTOB. Heo0Xx0auMo 1100 MPUHATE COBET MIIM OTKAa3aThCs OT COBETOB.

XapakTepuCTHKH pPesKuMa.

[Tonb30BaTenb MOXKET MOTYYUTH JaHHBIE O CIEIYIOIIUX XapaKTEePUCTUKAX PeXKUMA!

e VYBeIMYEHHE TOKOB KOPOTKOI'O 3aMbIKAHNUS;

o Hannuue u cocTaB neperpysox;

e BpIXoa HanpspKeHUs B y371aX CXEMBbI 32 33JIaHHbIE TPEJIEIbL;

e BpIXoJ reHepanuy peakTUBHOM MOIIIHOCTH B TEHEPATOPAX CXEMBI 3a 3aJJaHHBIE MPEEIbL;
e Hapymenue yncia npuBs30K 3aaHHOTO y37a K muHaM 220(500)xB.

YBeanvyeHHe TOKOB KOPOTKOI'0 3aMbIKAHMS.

IIpu BBIOOpe B rmaBHOM MeHro myHKTa "Tokm K.3." orkpeiBaercs okHo "Toxm K.3.",
coJiepkallee MMEHa Y3JI0B, B KOTOPBIX YPOBHM TOKOB IpeBbllieHbl Ha 10% wu Oosee mo
CPaBHEHHUIO C HEBO3MYILIEHHBIM PEXUMOM.

Ysen T.K.s.mﬂ BeTa T.K.S.k&ﬂ

16 303HHO T-2 302 231

17 303MHO T 302 26-32 KOAYX0B0 1CI 1M 0-KOAY-0B0 0.7 T-4 227
OBOICW 110 [23° 26-1821 TAU-3 T-1 110 KB 223

. 40 HAMIPHAR TA1 284 ll 26-1805 KOAMY-0B0 1CI 110-PAYIICKAR 04.CEE 222 lI

Hasmume u cocTaB neperpysok.
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[Tpu BrIOOpE B r1aBHOM MeHIo myHKTa "[leperpysku" otkpsiBaetcst okHO "Ileperpysku”,
coJiepKalliee UMeHa MeperpyKeHHbIX BETOK.

Z;Neperpysku ISI=] E3

] 4 |

Brixox HanmpsiKeHHs B y3J1aX CXeMbl 32 3a/IaHHbIE NPeJiebl.
[Ipu BeIOOpe B TaBHOM MeHiO TyHKTa "OrpanndeHue Uiy, Upax"' OTKPBIBAETCS OKHO

"Hapymienne orpannueHust Upin, Uma"', cOAepikaiiee MMeHa Y3JI0B, B KOTOPBIX ITPOU3OILIET
BBIXO/T HAIIPSKEHUS 32 3a/IaHHBIC TPAHUIIBI.

DFD-EIHH‘IEHHFI nNo HANMNpAXEHHKD |

Hzen [paHvua |3HadveHwe ﬂ
358 BYTHLIPKM CK1.2TH 6.93 7.28

OB BENOOMYT 53.00 9735

806 OBOAHA 559.00 92.05

215 M= 53.00 9237

818 PANDBHLUEI 99.00 9341

1603 KNEMKE 95.00 1.4 ll

OF. |

Bbixon reHepanuu peakTHBHOM MOIIHOCTH B TeHEPAaTOpPax CXeMbl 3a 3a/JlaHHbIE
npenebl. IIpu Beibope B rnaBHOM MeHIO IyHKTa "OrpaHudeHUE Qgen'" OTKpBIBA€TCS OKHO
"Hapymenue orpannueHus Qge,", COJEpiKallee MMEHa Y3JI0B, B KOTOPBIX IPOM3OIIEN BBIXOJ
reHepaluy peakTUBHON MOIITHOCTH 3a 3a/laHHbIe TPAaHUIIBI.

7 Orpanusenus no Qgen =] E3

Yzen [paHuua |3Hau8HHe |

ok |

Hapymenne yucia npuBsi30K 3aJaHHOro ysja cxembl K muHam 220(500)xB. ITpu
BbIOOpe B rmaBHOM MeHio myHkTa "M.K.C" otkpsiBaercs okno "M.K.C.", comeprkaimiee nmeHa
Y3JI0B, B KOTOPBIX NPOU30IIIO HAPYIICHUEC YUCIIa
MIPUBS30K 33JIaHHOTO y3ja cxeMbl kK muHaM 220(500)xB.
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T.M.K.C =] E3

Hzen HaneHo | FlHMrYR NpHBAZOK H
1885 Tal-231.2C 110 2 3
1834 T3U-21 2C10KE 1 2
1833 TAU-21 1C10KB 1 2 j

0K |

EHarsag.

ITepexon Ha Apyryio pacueTHylo cxemy. [l nepexoaa Ha APYrylO PacUETHYIO CXEMY
BbIOEpUTE B TI1aBHOM MeHIO MyHKT "[Tomyunts cxemy". IIpu 3TOM OTKpBIBa€TCSI OKHO YCTAaHOBKU
JIaThl U BPEMEHH, B KOTOPOM HEOOXOUMO YCTAaHOBUTH HY)KHYIO JaTy M BEIOpAaTh HYKHOE BpeMs.

Hontpe 3. 1998

me | Br J cp | ur | e | & [ Bc |
1

: BEE ¢ 5 B 7 g

g 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 28 29
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03 ~
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5. CamocrosiTesibHast paboTa CTYICHTOB

CamocrosarenbHass paboTa CTyleHTa BKJIIOYaeT B ce0d HU3yuyeHHe JIeKIMOHHOTO
MaTepuasa U JOMOJHUTEIBHON JTUTepaTyphl MO AUCHMILIUHE NP MOATOTOBKE K J1a00paTOPHBIM
3aHSATHSM, a TAaKXKe 3aJaHMs], 3aKPEIUIAIOIINE U3YUYEHHBIM MaTeprall U SBJISIOLINECS] OCHOBOW IS
MOATOTOBKHA K JlabopaTopHBIM paboTaM. B kadecTBe 3agaHuil Ha CaMOCTOATEIBHYIO PaboTy
CTY/ICHT TOJIy4aeT 3a/laHue Ha OUYEpeIHYIO JIaOopaTopHYyI0 paboTy M B JOMAIIHUX YCIOBHSX
MO/ArOTAaBIIMBAET HEOOXOAUMBIE TaHHBIE.

KoHTposb crenenn ycBosieMoCTH MaTeprasa OCyIIECTBIISETCS C TOMOIIBIO0 BOIIPOCOB JUIsS
caMoIlpoBepKH, TecToB, pedeparoB. [Ipm 3TOM Kakaplii CTYAEHT HMEET BO3MOXXHOCTh
peanu3alnyy NOJy4eHHBIX 3HAaHUH B JIEMO-BEPCUAX IPOrpaMMHOro komiuekca «Moaye» u IIBK
«CoBetunk nucnerdepay. Takke Ha KaXAOW JEKIMU MNPEIYyCMOTPEH S5 MHHYTHBIM OIpoC
CTYIEHTOB I10 paHee (1 CaMOCTOSITENIHO) U3YYEHHOMY MaTepHaiy.

Ha konnmokBuymax mnpeaycMOTpeHa cllaya MEepBOM M BTOPOM YaCTH TEOPETUUYECKOTO
Mmatepuana. OobeM 1 pOpMBI KOHTPOJIS CAMOCTOSATENIbHOW PabOThI TPUBEICHBI HUXKE.

Tembl pedepaToB AJis1 CAMOCTOATEILHON PA0OTHI CTYIEHTOB 10 TUCIHILJIMHE
Opranu3zanroHHas CTPYKTypa AUCHETYEPCKOrO YIPABICHUS YHEPTOCUCTEMOM.
OyHKIUY U 337]a9 TUCTIETYEPCKON CIIY>KOBI M CTPYKTypa €€ IOCTPOCHHUSI.
OcHoBHbIE TPeOOBAHUSA K PEKUMY YHEPTOCUCTEMBI.

WudpopmaimoHHOE U METOAMYECKOE O0OeCleueHUe ONEpaTUBHBIX 3aJau BEICHHS pPeXHMa
SHEPTrOCUCTEMBI.

JIunus cBsI3U U KaHAJIBI CBS3H.

[Tomexu 1 moMex0ycTOHYUBOCTh. OOIIME MOHATHS.

KomnbroTepHble CHUCTEMBI YIIPABICHUS JIEKTPHUECKON YaCThIO SHEPrOOOBEKTOB.
CxeMa 1 3Tanel ONEepaTUBHOIO YIPABICHHUS.

[TpoTrBOaBapuiiHbIe TPEHUPOBKHU U paboTa Ha TpeHAXKepax.

10. JIuckpeTHble KaHAJIbI CBSI3H.

11. I'pynnoBoe yctpoiictBo TM, 001acTh NpUMEHEHUS U Ha3HAUYEHHE.

12. Hu3ko4acTOTHBIE KaHAJBI CBS3U.

13. Kanansl cBs3u B cetsx 0,4-10 kB u ux xapakrepucTuka.

14. Cnoxnsiii BY kaHan u ero cocrapisitoniye. JIMHEHHbIA BBICOKOYACTOTHBIN TPAKT.
15. OcHOBHBIE 2JIEMEHTHI MOZIEMA IIEPEIayt, €0 cXxema U padoTa.

16. OcHOBHBIC 3JIEMEHTHI MOJIeMa IPUEMa, €ro cxema u padoTa.

17. Teopus nepexpayn HHGHOPMAIIHH.

18. Knaccuduxanus MyTbTHIUTHKATHBHBIX TTIOMEX.

19. Knaccudukanus aqguTHBHBIX TOMEX

20. Mepsl 110 MOBBIMIEHUIO TIOMEX0YCTONYMBOCTH TIEpe1aBacMOi HH(POPMAIIHH.

21. KoppekTupyromye u HoMexo3auTHbe Kopl. O0mIre cBeeHusl.

22. Konpl XeMMuHra.

23. Cucremsl [l u TY ¢ 0oOpaTHOI CBSA3bIO U C MOBTOPEHUEM IEepeaun HHPOPMAIUH.

bl el e

Sl NS

b

221



I'paduk camocToATEILHOI PadOTHI CTYACHTOB

CamocTosITenbH
3anaTus as
Hom|Hom HOMEpA aboTa
Bompocksl, ( pa) Hcnonb3yembie P
ep | ep CTY/ICHTOB DopMbI
H3y4acMble HATJISI. ¥ METO/.
HeJe| TeM MPaKT KOHTPOJIS
Ha JICKLIUH na mocoous
M | Bl Wd. gac
60 COIIEPK.
(cemu Bl
H.)
1|2 3 4 |5 6 7 8 9
7 cemecTp
[Ipenmer, ey 1 3aga4u Kypca 1
€ro CBsI3b C UMH H3y9aeMBbIMA
ApyT Y Murtromkun K.I'.
JTUCIHTUTMHAME. Y POBEHb
TenekoHTpoIb U
1 1 tenemexanuku (TM), 1 OuI-onpoc
TeJIeyTIPaBIICHIE B
JTUCTIETIEPCKOTO U
SHEProcucTeEMax
TeXHOJorHIeckoro ynpasieHus (V)|
u TY) B oHepreTuke.
OnepaTHBHO-AUCIIETYEPCKOE
YIpaBJICHUE SHEPTOCUCTEMAMU KaK Pacyer koi-
WH(POPMAIMOHHBIH TIporiecc. Busr Ba
1 KOJIUYCCTBCHHBIC XapaKTCPUCTUKU mHpOpManU
P puct MuTromkus K.I'. bopman
OTEePATUBHO-IHUCIICTYCPCKOM uu
TenekoHTpoIIb U
2 1 | madopmarmm. Madopmarus u ee MIPOITYCKHO 6mum-onpoc
TeJIeyTPaBIICHIE B Z
nepenada (0OIIHe TOTOXKESHYSI U i
SHEProcucTeMax
moHATH). OlleHKa KOJTMYeCTBa CIIOCOOHOCT
uH(pOpMAIHH B COOOIICHHUSX, ¥ KaHAJIOB
BIIMSTHYE TIOMEX Ha KOJIMIECTBO CBS3N
uH(OpPMAIMK B COOOIICHUSX.
3amaun pazeneHIs CHTHAIOB B
KaHajiax cBs3u. OpraHusanus
KaHalla CBSA3M IIpU [lepeaade Tyresuu B.H. OneMeHTHI
3 1 | Tenemexanuueckoit nHGpopManuy. 2 Tenemexanuka. M.: KaHala OmML-onpoc
IlepBu4yHOE U BTOPHUHOE Bericmas mkona, 1985 CBA3U
ymtotHeHue. CTpyKTypHas cxema
KaHaJa CBs3U.
[Tepenocunku nHMOpMALHH. Bunet
KBanToBaHME COOOMICHNH, CIIEKTPHI KBaHTOBAHU 3ammra
CUT'HAJIOB, MOZY /SIS Tyresuu B.H. s, WHIUBUYa]lb
4 | 2 HH()OPMAIIMOHHBIX ITAPaAMETPOB Tenemexanuka. M.:  |[TOTPENIHOC HBIX
HECYIIUX MPOIIECCOB, Beicmas mikona, 1985 Tb JIOMAIITHAX
MIPENMyIIeCTBA KOIOUMITYITECHOM KBaHTOBAHU 3aIaHIiA
MOTYJISIIHH. s
Crioco0bl nepeaun u
JIOCTOBEPHOCTh OIIEPaTUBHO- Hudopmarg
HCIIETYCPCKON HHPOPMALIUH. HWOHHBIC
A P bopman B.X. UuikuH.
JIuHMY ¥ KaHAJBI CBS3H B MTOTOKH H
512 BonokoHHO-onTHUECKHE 6mu-onpoc
PHEeprocucreMax, HHHOPMAIMOHHEIC ux
CHUCTEMBI CBS3H
cetr. XapaKTepUCTHKH TOCTOBEPHO
MHPOPMAINOHHBIX IOTOKOB H CTh
CIoco0OB X Mepeaayu.
Amnanuz nepenayu
HH()OPMAITMOHHBIX TIOTOKOB B HNudopmarg
TeJIeMEXaHUYECKUX CHCTEMaXx. HWOHHBIC
TyreBuu B.H.
VckakeHUs! TBOMYHBIX CUTHAJIOB. ITOTOKH |
6 | 2 Tenemexanuka. M.: OuI-ompoc
JlocToBepHOCTH epenayu ux
Bricmras mxomna, 1985
uHpopmanuu. Vcnpapnsromas TOCTOBEPHO
CIIOCOOHOCTH NPUEMHHUKOB CTh
JIUCKPETHBIX CUTHAJIOB
ITomexo3anuTHBIC KOJBI, CrpaBOYHUK IO Kot
712 HCIIOJIb3yEMBbIC B NPOCKTHPOBAHHIO CHCTEM| ' ' OML-onpoc
TEJIEMEXaHUYCCKUX CUCTEMAX. nepegadu nHGOPMAIK B
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IIpumenenmne KOPPEKTUPYIOIINX snepreruke (ITox pen.
KOJIOB, ITUKJIMYECKUX CHCTEM B.X. Umikuna)
nepenady HHPOPMAIHX M CHCTEM C
00paTHOM CBS3BIO /JIS TIOBBIIIICHUS
JIOCTOBEPHOCTH TEJIEMEXaHUIECKOH
nepeaqdu.
OO6m1ie cBeeHNs 0 KaHaJaX CBS3U
A 10.B. MsicoennoB. Ans60M
[0 JIMHUSM 3JIEKTPOIepeaadn
CXEM U JUarpamm 1o Cxema
(JIBII). dyHKIMOHANBHAS CXeMa KOHTPOJbHAs
8 JUCLUTUIMHE «haza-
kaHana cBs3u o JISII. DnemeHToI pabota
. «Tenemexanuka u 3eMILSI»
BBICOKOYACTOTHOM 00paboTKH 1
CPEIICTBA CBS3M».
npucoenunenus K JIOIL
9 BricokouacToTHBIE 3arpauTeiu, CrpaBOYHUK 110 CxeMbl omuil-
WX THUIIBI, KOHCTPYKIIUH, CXCMEI, MIPOEKTHPOBAHUIO «pa3za- ompoc
TEXHUYECKHE TaHHBIE. CHCTEM TIepeadn ¢bazay,
KonpneHncaropsl cBs3U, UX TUIIBI, nH(pOpMaIIU B «2 ¢aspI-
KOHCTPYKIIMY M TEXHUYIECKHE snepreruke (ITox pen. haza»
nmaunasle. OO1IME CBENEHUS O B.X. UmkuHa)
(bUIbTpax MPUCOCTUHEHUS.
10 BrIicokodacToTHBIE 1 Muxyukunii I'.B., CxeMBbl OJIHI-
HHU3KOYaCTOTHBIC KaHAITBI Cxkutanbnes B.C. JIIT u KIT onpoc
TEJIEMEXaHUKH. BricokodacToTHas
CB#I3b TI0 JIMHUSM
JJIEKTpOIepeaadn
11 JluoaHble ¥ TPaH3UCTOPHBIE I'.B.BypneHkos, KOHTPOJIbH
aneMeHTHI 1 y37bl. Lludpossie A W.Mansmues, S.B.JIy ast
JIOTHYCCKUE IIEMEHTEHI. pwe pabota
MUKpOCXEMHBIE 3JIEMEHTEHI. ABTOMaTHKa,TeIeMexa-
Tpurrepsl Ha TpaH3UCTOPax U B HUKa U Ilepeaada
MHKPOCXEMHOM BapHaHTE. JTAaHHBIX B
SHEProcucTEMax
I'enepaTopsl UMITyJIBCOB Ha I'.B.bypaenxkos,
Tpansuctopax. lllnudpatops! u AW .Mansmues, S.B.JIyps
12 nemmdparopsl. KoMmapaTtopsl. ¢ ABTOMaTHKa,TelieMexa- OuI-onpoc
Pesucropneie npeobpasoBarenu u HUKA U Nepeaya JaHHbBIX
paCIpeICITUTENIA UMITYJILCOB. B DHEPrOCHCTEMAx
13 MuxkponpoueccopHas TEXHUKA B Wutepner (Caitr LY | Xapax-ka 61HL-0MPOC
COBpEMEHHBIX ycTpoiicTBax TM. PAO EDC) MII cuctem P
OCHOBHBIC TIPUHIIHITBI
tenemsmepenus (TH). Buust 10.B. Mscoenos. Ainpoom HorpermHoc
tenensmepenus. Knaccudukanus CXEM U JUarpamm 1o P
TH osuIr-ompoc,
14 cucrem TU. ITorpemnoctu JTHUCLIUIINHE
Tenen3Mepe KOJJIOKBHYM
TEJIEN3MEPEHHUS M CIIOCOOBI UX «Tenemexannka n -
YMEHBIICHUS. AHAJIOTOBBIE CpEICTBA CBSA3M».
cuctembl TU. Bropudnbie mpuOophl.
CtpyKTypHas cXeMa 9aCTOTHOH
cucremsl TU. Ilousarue o Cockun 32.A., Kupeesa 3aInmTa
JUCKPETHBIX cucteMax TH. D.A. Aptomaruzanus | Oneparnuu WHIUBUIYaTh
15 YacTOTHO-MMITYJIECHBIC CHCTEMBI YHOpaBJICHUS IO MOJYITIO HBIX
THU. KopoumnysiabCHbIE CUCTEMbI MIPOMBIILIEHHBIM 2 JIOMaIIHUX
TU, ux npeumyIiecTsa nepex 9HEProCHA0KECHUEM 3alaHui
JIPYTHMU CUCTEMaMHU.
Cockun D.A., Kupeea
Crioco0bI mpeoOpa3oBaHus KOJIOB B
D.A. Arromarmzanus |IIpeoGpaso
HanpsKeHUe Wik TOK. CTpyKTypHast KOMIUTIEKCHOE
16 . yIpaBJIeHUs BaHUE
cXeMa OJJHOKAaHAIILHOTO yCTPOICTBa 3amaHue
. MIPOMBIIICHHBIM KOJIOB
TH xo1ouMITyIbCHOM CHCTEMBI.
JHEPTOCHA0KECHHEM
8 cemectp
Cockua D.A., Kupeea
Kiaccudukanus cucrem » 1RHp Ob6macTs
D.A. ABromMarm3zanus
1 TeJeyTIPaBICHUS-TEIeCUT HATN3 AU B MIPUMEHEHH 6mML-onpoc
(TY-TC). yrip P
MIPOMBITIIICHHBIM
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JHEPTOCHA0KECHHEM

[IpuHMnIBI TOCTpOCHUS cucTeM TY -

Mutromkna K.I'.

CHHXPOHHOTO WJIA CTapT-
CTOITHOTO THIIA MCTIOJIE3YEeMBIE

nipu opranm3aiuu CIT/I.

snepreruke (ITox pen.
B.X. Umkuna)

TC 6mmKxHET0 NecTBUS, YaCTOTHBIX TenexkoHTpOIb 1 BpeMeHHbIe Smum-ompoc
cucteM TY-TC, BpeMEHHBIX CHCTEM TeJeyIpaBJICHUE B CHCTEMBI
TY-TC. DHEPTOCHCTEMAX
CundasupoBaHre U CHHXPOHU3AIHS
PabOTHI TIEPENAIOIIETO ¥ MPUEMHOTO Murtromkun K.I'. CreTeMb
ycrpotictBa. CTpyKTypHas cxema TenekoHTpoIb U 6
BpeMeHHoM cuctembl TY-TC. 8 TeJIeyTpaBIICHIE B TeIepery I MHH-OTpOC
IonsTue o cuctemax 9HEProcrcTeMax PO-patuA
TEeJEePETyITUPOBAHUS.
CopeprxaHue U MPUHIUIBI PEIICHUS
OCHOBHBIX 3a][a4 ONCPATHBHOTO ABTomaru3zanus 3ammra
KOHTPOJIS H YNIpaBJICHHA ONEKTPOIHEPTETHYECKHX | 3 WHIUBUYaTb
3JIEKTPOIHEPTrETUKOM. cuctem. [lox pen. B.IL OUYK HBIX
Copemennsie OUYK, Mopo3zkuna u JIOMAIITHUX
MIPUMEHSEMbIE ISl AUCTIETYEPCKOTO J1.Dnrenare 3aJaHuN
YIpaBJICHHUS B SHEPTETHKE.
CTpyKTypa U TEXHHYECKUE CPEIICTBA|
AC]LY Ha pa3HBIX YPOBHAX
HepapXuy JUCTIETICPCKOTO
yIpaBJicHUs. ABTOMaTH3UPOBAHHBIC
CHUCTEMBI yIPABICHUS ABTOMATHZAINA
TEXHOJIOTHYECKUMHU MPOIECCaMU PJICKTPOIHEPTCTHHCCKHX
9| cucrem. Ilox pen. B.II. |AUMCKYD 6mML-onpoc
(ACY TII) sHepreTHuecKux
00beKTOB. DYHKIMU, IPUHIIUTIBI MoposkuHa u
J1.Dnrenare
MOCTPOCHHS U TCXHUICCKHE
cpenctea ACY TII TermoBsIx u
THIIPABINYECKUX AIIEKTPOCTAHIINHA 1
ANEKTPUYECKUX TOACTAHITHH.
Br160op cTpyKTYpHI
TeIeMEXaHNIEeCKAX KOMIUICKCOB H
YCTPOHCTB. Y CTPOHCTBO 10.B. Mscoenos. Ansoom| Twurmbl u
coBpemennbix cucrem TU-TC, TY- CXEM U JMarpaMM 10  |XapaKTepuc
TC, TY-TC-TU. Tenexomruiekc JUACLMIUINHE THKHU 6uI-onpoc
MHOTOKaHAJIBHOTO «TenemexaHuka M (TEJICKOMILIE
KOJIOMMITYJILCHOT'O CPEIICTBA CBS3M». KCOB
TEJIEMEXaHUYECKOTO YCTPOHCTBA
TV-TC-TNU.
ArnmapaTypa TeJIeMeXaHUKH C Cuctemsl
3JIEMEHTaMU ONTOBOJIOKOHHON B.X. N, TMc
10| BoloKOHHO-OTITHYECKHE 6mu-onpoc
TeXHUKA. CHCTEMBI TeJIEMEXaHUKH C BCTPOCHHEI
CHCTEMBI CBS3H
BcTpoeHHbIMU MIT. mu MIT.
CTpyKTypa ¥ Ha3HauYEHUE CrpaBOYHHUK 110 Ocobenn KOHTPOJIBbH
CHUCTEMBI TeJIe0OpaObOTKH MIPOCKTUPOBAHHIO OCTH ast
nmaHHbIX. CeTH mepenavn JaHHBIX CHCTEM TIepeadn KaHaJIOB pabota
(CIT). AGoHEHTCKHUH TyHKT nH(pOpMAaIU B nepenaq
nepeaayn JaHHbBIX. Pe:xuMbl suepreruke (Ilox pex. "
nepenavyu JaHHbIX. Brimouenue B.X. Nikuna) JAHHBIX
OBM B ceTb nepefauu JaHHBIX. B
OCOOCHHOCTH KaHAJIOB TIepeaaun JHEProCH
JTAHHBIX B YHEPTrOCHUCTEMAX. cTeMax
Mopemsl, ycTpoiicTBa 1 CrpaBo4HUK MO Monemsl e
VIUTOTHCHHUS, KaHAJbI Iepeiadyn 0 MIPOEKTHPOBAHUIO npueMa u ompoc
JAHHBIX, CXEMBI, CHCTEM TIepeIadn nepenay
pereHepaTHBHbIEC TPAHCIALIUT nHPOPMALINH B 178
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112 3 5 6 7 8 9
Kommnekc TexHuYecKux
CPEICTB aBTOMaTU3UPOBAHHOI
CUCTEMBI AUCHETUEPCKOTO
ynpasnenust (ACHY), MuTromkus K.I'.
10l 9 (YHKIMH ¥ 3371241 PEAILHOTO TemnexkoHTpONb U TexHio cp-Ba 2| Gam-omnpoc
BPEMEHHU, BBITIOIHSAEMbBIE TeJeyTpaBleHUE B ANNCKYD
ACJ1Y. OnepatuBHO- JHEPTOCHCTEMAX
nH(POPMAITMOHHO-
YIPaBISIOLUN KOMILIEKC
(ONYK).
Cpencrtsa nepeaadu
TeJeMEXaHUYECKOU
nHpopmanuu. TumoBsie
CTPYKTYPBI CUCTEM
TelIeMEeXaHUKU.. Y IPaBISIONIUE]
U3MEPUTEIIbHbBIE I'.B.bypaenkos,
TEJICKOMILIEKCHI. A .11.Mansiues,S.B.Jlypse|@yHKIINOHATBHEIE
119 ABTOMAaTH3UPOBAHHEIE 11 | ABTomaruka,renemexa- | Oyoku cucteM |2 | Onum-orpoc
paboune mecta (APMer) HHKA ¥ IIepeada JaHHBIX | TEJIEMEXaHUKHU
JUCTIeTYEpa, peeHITiKa, B DHEPTOCHCTEMAX
TeleMexaHuKa. AnmapaTHbIe 0
TIpOrpaMMHPYEMBIE
MYJIBTHIDIEKCOPHI TIepeaadn
JAaHHBIX. MO/IeMBI, KaHAJFHBIE
aJIanTepsl.
CpencrBa 0ToOpaXkKeHUs
ONepaTUBHO-AUCIETUEPCKOM
nHdopmannu. M3mepurenbHble
ZaTIUKH TOKA, HANPSKEHUS, Cocknn D.A., Knpeesa
YaCTOTHI, AKTUBHOU H
o 9.A. ABTOMaTH3aLM Mo3zanunsie
129 PEaKTUBHON MOIIHOCTH, 2 OIUIT-0TIpOC
NpeoBpazoBaTeNHt YacToTH! YIpaBIeHUS IPOMBIILICH- IIATHI
HBIM 3HEeprocHabKeHUEM
BpAaICHHS B CHUTHAJ
(cTpykTypa, QyHKIIMOHATBHBIE
OJIOKH, CIIOCOOBI
TIOIKJTFOUCHU ).
Kputepun o1ieHKH HaIC)KHOCTH I'.B.bypaenxkos,
cucrem 1Y u TY. Ilotepu ot IA.N1.Manemmes, S.B.JIypse|  IloTtepu ot Gun-onpoc
13|10 OTKa30B aIllaparypsl U 12 | ABTOMartuKa,TenemMexa- OTKa30B al- 1 KOJ‘IJ‘IOKBI/IyN;
KaHaJIOB CBSI3H B HUKA U Niepeaya JaHHbBIX mapaTypbl
TEJIEMEXaHUUECKOH CUCTEME. B DHEpProcucreMax
AHanutuueckuit pacuer I'.B.BypneHkos,
HAaJCKHOCTH. A .11.Mansiues, S1.B.JIypse JatHTa
MHIMBUTYaTbHBIX|
14| 10 | OxcriepuMeHTaIbHBIE METOIBI ABTOMaTHKa,TeJIeMexa- OMALLIHIX
OTIpe/ICIICHNUS TI0Ka3aTeNnei HHUKA ¥ Tlepeaaya JTaHHbIX S
HAJEKHOCTH. B DHEPTOCHCTEMAX
Bnusinue opranuzamnuu
SKCIUTyaTalui 000pyIOBaHHS Murtromkun K.I'.
15| 10| HaTOKa3aTeH HAEKHOCTH. 12 TemnexkoHTpONb U KOMILIEKCHOE
Crioco06b! MOBBIICHUS TeJIeyTIPaBIICHIE B 3aJaHue
HA/ICKHOCTH Te- SHEProcucTeEMax
JIEMEXaHUYECKUX CHUCTEM.
B nporecce n3yuenus MTUCHMUIUIAHBI (TIOCTIE KKIOTO Ja00PaTOPHOTO 3aHATHS) CTYIEHTHI
IOCJIICAOBATCIBHO pa3pa6aTblBa}0T MPCAJIOKCHHBIC npenoaaBaTejicM BOIIPOCHL K

CaMOCTOSITEIbHOW paboTe | 3aluIIal0T HUX COTJIacHO TpaduKy, yKa3aHHOMY B Yy4eOHO-
METONYECKON (TEXHOJIOTMYECKOM ) KapTe NUCHUIUIMHBI.
Ha nocnennem maGopaTopHOM 3aHSTUM CTYAEHTHI 3aIIMINAIOT KOMIUIEKCHOE 3ajaHHe
LEIUKOM, C €r0 aHaJN30M U OIICHKOW MPUHSITHIX HHKEHEPHBIX PEIleHUH.
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3agaHue HA CAMOCTOSITEIbHYIO Pa00Ty U KOMILJIEKCHOE 3a/IaHie HAa 3a4eT.

[Tpu BBIMTOJIHEHUU CAaMOCTOSTENILHOM pa0OThI CTYICHTY, COTTIACHO Y4eOHO-METOINIECKOM
(TeXHONOTMYECKOW) KapTe JUCHUIUIMHBL, MpeljaraeTcsl IocienoBaTelibHas —pa3padoTka
BOIIPOCOB KOMIUIEKCHOTO 3adaHusi. Ha 3ader CTyOeHThl NPEeACTaBISIOT 3aKOHYEHHOE
KOMIUIEKCHOE 3aJJaHU€E U 3alllUIIAI0T €ro.

JIist IpeyioKeHHOW TMpernoAaBaTeieM CXeMbl 00beKTa (IIEKTPOCTAHIIMM, MOJCTAHIINH,
AJIEKTPUUECKUX CETEH NPEeANpUATHA WM SHEprocucteM) pazpaborats cucremy Y u TY
COTJIACHO MPUBEJICHHOTO HIKE MEPEYHS BOIIPOCOB.

1. BeiOpate HeoOxomumbie kommoHeHTHl cuctembl (TC, TY, THU, TP) nnsa nanpHeimein
pa3paboTKu.

2. BriOpatp Mecta ycraHoBku cpeactB JAY u TY (ykazaTh Ha MpeaioKeHHON TperoiaBaTesieM
cxeme 00beKTa).

3. BuiOpate cuctemy TM B 3aBucumoctu oT o0bekTa (BU mim HY). [lokazats opranuzaruio
kaHayioB TM.

4. BriOpaTh NIEepBUYHBINA CUTHAJ M MIOKA3aTh €0 XapakTep.

5. BwiOparh KaHANIBI CBS3M, UX CTPYKTYpPY, MPUBECTH CXEMY KaHalla CBS3U B 3aBUCHMOCTH OT
XapakTepa MepBUYHOTO CUTHAJIa M METOAOB €ro Npeodpa3oBaHusl.

6. IlpuBecTu xapakTep UM CXeMy MPeoOpa30BaHUS CUTHATIA.

7. OnpenenuTh HEOOXOAMMOE KOJUYECTBO IepeaaBaeMor WH(OpMaIMy Mo KaHajiaM CBSI3U U

MPOIMYCKHYIO CIIOCOOHOCTH KaHalla CBSI3H.

Onpenenuts BIUSHUE BO3MOXKHBIX TIOMEX, MMPEATIOKUTH METO/IbI UX YCTPaHEHHUS.

9. BwiOpare mMonemsbl. [loka3aTh WX (YHKIIMOHAIBHBIE CXEMBbI, XapaKTEPUCTUKH M TIOSICHUTH
MIPUHITUTIBI pa0OTHI.

10. Onucatp ucnosp3yemyo anmnaparypy B cucteme Y u TY.

11. IlpuBectu O10K-cXeMy anroputMma (pyHKIHOHUPOBAaHUS OJIOKA YIpaBJICHUS WU Mepedadd
s yerpoiicrs TY, TC, TH.

*

Bonpocs! k komnokBuymy Nel.

Nel

Juanazon curHanoB HY xananoB TM 1 0cOOEHHOCTH UX TPUMEHEHUS
Onpenenenne TU. OcnoBuble TU Bennunnbl. OCOOEHHOCTH MTPU UX U3MEPEHUH
AMIUTUTYIHBIA TETEKTOP

Pa6ora OMA

KTM mo JIDIT “daza-"3emmus”
CTpyKTypbl KaHaJIOB CBSI3U

Ne2

Cymnocts TU

Mopynsuusa u 1eMoayasuus
CrpykrypHble cxeMbl cucteM TM
Konuposanue

KTM ¢ AM

Jlemenne KaHAIOB 110 YacTOTaM

Ne3

[TorpemnocTu nipu nepenave TU
Oynknuu cuctem TM: TY, TP, TC, TU
Pa6ora MOC npu ®M

KBanToBaHue 1o ypoBHIO U BpEMEHHU
YcnoBuble 0603Hauenuss TM Ha cxemax
KTM ¢ O®M

Ne4
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JIMHUSA CBSI3U M KaHAJI CBSI3U

OcrumiorpaMMbl UMITYJIBCHOM TIociieoBaTenbHOCTH UM Koe0aHmid, CIIEKTPHI YacTOT
NmMnynbcHbIE TPU3HAKU CUTHAJIOB

Uro Ha3biBaeTcs cuctemoil TM. OCHOBHBIE TOHATHUS
Buael monynsuun

KTM ¢ UM

Ne5

KBanToBaHue 1o ammiuryzae

KTM ¢ ®M. OcuminorpaMMsl cursaios npu @M
Ocmumnorpammbl AM kofiebaHuM, CIIEKTPBI
JuckperHble kaHainsl TM

YacToTHBIE JETEKTOPHI

KonnyectBo nepenaBaemoit nupopmariu

Ne6

KBanToBaHue 1o BpemMenu

WudopmanronHbie napaMeTpbl MojemMa

JlBa cnioco0a teneperynupoBanus. /IBe rpynmsl curHanos TC
Ocumiorpammel curHanoB mpu OOM

[TpomyckHasi CHOCOOHOCTH KaHAJIOB CBSI3H
[IpeumymectBa KTM no JIDII

Ne7

UII B cucremax TU

OcobeHHoCTH OpraHu3alMy rpynnoBbIX kaHainoB TM
Cucrema TY-TC OmmxHeEro geicreus

Cxema nmogxmrouenust mogema KIT “daza-daza”
YacToTHO-uMIynbcHas cucrema THU

Ne8

[TorpemnocTu nipu nepenave TU

Cxema nogxiroueHust mozaema I1Y “rpu dassi-3emnsa” u ero pabora
[Toaxmrouenne UII

Kono-umnynscHas cucrema TU

OdynknuonanbHas cxema KTM “ase da3bi-¢haza”

Bomnpocskl k kKoJIOKBUYMY No2.,

Nel

BricokouacToTHast annapaTtypa. OCOOEHHOCTH PUMEHEHHUS U pabOThI
Juanazon curnanoB HY xananoB TM 1 0cOOEHHOCTH UX TPUMEHEHUS
Onpenenenne TU. OcnoBuble TU Bennunnbl. OCOOEHHOCTH MTPU UX U3MEPEHUH
Cxema noakmouenus moaema KII “nse daswi-daza” u ero padbora
OynkuunoHanbHas cxema KTM “rpozozamuTtasiil Tpoc-3emis”

Ne2

YacroTromep

Kananer TM B cetsix 0.4-10 kB, ux xapakrepucTuka

Cxema nogkiroueHus moaema I1Y “nBe ¢asbi-haza” u ero padora
OynknuonanbHas cxema KTM “tpu dazpi-zemis”

YacrortHas cuctema TY-TC ¢ npsmbIM u306upanuemMm

Ne3

ITpeoOpa3oBarenn 4acTOTHI BPAILIEHHsI B CUTHAI

Ocnonble 2eMenTsl HY Monema nepemnaun. Mx cxema u pabora
VYerpoiictBo n npuHnun aecteus [1Y511

OyukunonanpHas cxema KTM “¢aza-daza”
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YacrorHas cuctema TY-TC ¢ ko0BbIM H30MpaHueM

Ne4

Cxema nogxirouenust moaema KII “tpu dazpr”

Bpemennas cucrema TY-TC

Ocnosuble snemenTsl HY Monema npuema. Mx cxema u pabota
YerpotictBo u ipuHmn aercteus KI1512

OyHkimoHanpHas cxema TU

Ne5

Cxema nogximouenust moaema KII “tpu dazpr-3emius™

Pexxum paboThl TpynmoBsix ycrmteneid. OcoOeHHOCTH opraHu3auu kaHamoB TM
Cucrema TU GmkHero aeicTBus

VYerpoiictBo u npuHiun aericteusg KI1511

Cymnocts TU

Neb6

Cxema nogximouenust mozema I1Y “daza-paza”

I'pynmosoe ycrpoiicteo TM. Ha3Hauenue u 001acTh MpUMEHSIHUS
ITpeoOpa3zoBarensb TOKa, HANPSKEHUS, MOIIIHOCTH
Knaccudukanms cuctem TY-TC

YacroTtHas cucrtema THU

Ne7

Kaxkue cucrembl TM ucnons3ytorcs B pactpen. cetsax 0.4-10 kB 99C, COC u 9C
Knaccudukamus cucrem TU

OcHoBHbIe TpeboBaHMs K opranuzanuu cuctem TY-TC
Cucrema TH ¢ BpeMeHHBIM pa3ieJI€HUEM CUTHAIOB
@ynkiuonanbHas cxema KTM “tpu dazsr”

Ne8

Bpemsa-umnynscHas cucrema THU

PeBepcuBnbie u HepeBepcuBHBIC U1, 001acTh TpUMEHEHUS
Cxema nogkiroueHust moaema I1Y “tpu daszsr”

YerporictBo v mpuHIun aercteus [1Y512

@ynkiuonanbHas cxema KTM “daza-3emms”
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el e

PN

o

13

19

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Bomnpocsl k 3x3amMeny.

Yro HazbiBaeTcs cucteMont JIY u TY, OCHOBHBIE TTOHSITHS.

YcnoBHble 0003HaueHU 00bema JIY u TY Ha oqHONMHEHHBIX CXEMaX.

CrpykrypHble cxeMbl cucteM Y u TVY.

OyHKIUM cHUCTeM TeleMexaHuku: teneynpasienue (TY), TteneperymupoBanue (TP),
tenecurHanuzanus (TC), Tenensmepenue (TH).

OcHoBHble cuctembl TM npumensiemsle B cetsx 0,4-10 kB.

Ornpezenenne TeIen3MEPEHHs, OCHOBHBIE TEJIEU3MEPSIEMbIE BEJIMUUHBI B YHEPTE€TUKE.
®yuHkimoHanpHas cxema THU.

JIBe rpynbl CUTHANIOB AJISl CHCTEM TEJIECUTHAIM3ALUH.

[TorpemHocT TpakTa npu nepeaade TeIeu3MepeHmni.

. CymHoCTb Telen3MepeHuil.
11.
12.

VYcerpoiicTBo yactoTroMepa.
YCTpolcTBO TaTYMKOB TOKA, HAIIPSYKEHUS, MOIITHOCTH.

. [IpeoOpazoBarenu BpalieHUs B 4acTOTY.
14.
15.
16.
17.
18.

WzmepurenbHble mpeodpasoBarenu B cuctemax TH.
JlBa crioco0a TeneperynupoBaHusl.

JInHMA CBSI3U M KAHAJIBI CBSI3H.

[IpomyckHast cnocoOHOCTh KaHanoB cBs3u (KC).
CTpyKTypHBIE CXEMBI OPTaHU3ALIUN KaHAJIOB CBA3H.

. JJMCKpETHBIE KaHAJIBI CBSI3H.
20.
21.
22.
23.

Pabora kanana ¢ amrMTynHOM Monyssiuei (AM). JlocTOMHCTBA U HETOCTATKU.
OcnumnorpamMmbel AM CUTHAJIOB M CIIEKTP 9acTOT AM Kkosebanwmii.

Kanansl ¢ yvacrornoit monyssueit (YM). OCHOBHBIE TOCTOMHCTBA M HETOCTATKH.
OcnuiiorpaMmMbel UMITYJIBCHOW TOceAoBaTeNbHOCTH UM KkoneOGaHwii M CHEKTphl 4acTOT
(cocTraBmsitoIINe, UHIEKC MOTYJISALINN).

Kanaiel ¢ ¢pazoBoit MOAYIISAIUCH.

Kanansl ¢ oTHOCUTENbHOM (ha30BOM MOTYIISAIHEH.

OcnumiorpaMMbl CUTHAJIOB TpH (pa30BOI M OTHOCUTENHHOM (Pa30BOI MOTYIISITUH.
Pabota ncTouyHnka OMOpPHOTO CUTHANA, CITIOCOOBI TTOTYUYEHHUsI OTIOPHOTO CUTHAJIA.
[IpenmyiiecTBa opranu3anu KaHaiaoB cBs3u 1o JIDII.

Crpykrypa nenenus kaHanos cBsi3u 1o JIOII (mo wacrore).

Cnoxubiid BY kaHan u ero cocrapisitomue. JINHEHHbIA BBICOKOYACTOTHBIN TPAKT.
I'pynnoBoe yctpoiictBo TM, o61acTh NpUMEHEHUsI U Ha3HAYCHHUE.

Pexum paboThl rpynnoBbsIX ycunutesneil. OcoOeHHOCTH OpraHu3aluy KaHAJIOB CBS3H.
HuskouyacToTHBIE KaHAJIBI CBSI3H.

Kanane! cBsa3u B cetsix 0,4-10 kB u ux xapakrepucTtuka.

Cxema oOpazoBanus kanana csizu o JIOII (daza-zemis).

Cxema oOpa3zoBanus kaHaia cBsi3u 1o JIDII (dpaza-daza).

Cxema oOpazoBanus kanana csizu o JIOII (2 dassi-daza).

Cxema oOpazoBanus kaHaya cBs3u 1o JIDII (3 daszer-3emins).

Cxema oOpazoBanust kaHana cBsizu 1o JIDII (3 dassr).

Cxema nogxiouenus mozema (¢asza-hasza) Ha konTpoaupyemom nyakre (KIT).
Cxema noakiroueHust MmogeMa (2 ¢assi-dasza) Ha koHTponupyemoM nmyHkTe (KIT).
Cxema nogxiroueHus Mmozaema (3 ¢dassr) Ha kKoHTpoaupyemoM nyHkTe (KIT).
Cxema nogxmodenust mogema (3 daspi-3emins) Ha KII.

Cxema nogxiroueHus Mmozema (3 ¢dassr) Ha myHKTe yrnpasienus (ITY).

Cxema nogxmodenust moaema (3 daspi-3emiisi) Ha myHkTe ynpasnenus (ITY).
Cxema nogxiroueHus Mozema (2 dassi-haza) Ha myHkTe ynpasiaenus (I1Y).
Cxema nogxmodenust mogema (daza-¢pasa) Ha myHkre ynpasierus (I1Y).
Hasnauenue annapatypsl, BXoasmien B BeicokouacToTHbIN (BU) kaHan cBs3u.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
T7.
78.
79.
80.

NudopmanronHbie TapaMeTpsl MoIeMa.

OcHoBHBIE 3JIEMEHTHI MOJIEMa NIepejaut, ero cxema u padora.
OcHoBHBIE 2JIEMEHTHI MOJIeMa IIpUeMa, ero cxema u padora.
Teopus nepenaun nHGOpMaIUH.

CrtpykTypHas cxema nepeaadn HHGOpMaIuu.

Knaccudukanmst "HGOpMaIIMOHHBIX CUTHAJIOB.

[Ipu3naku nenenvs HHGOPMAITMOHHBIX CUTHAJIOB.
Ornpezenenre KOJIMUECTBa NepeaaBaeMoit nHdopMauu
NmMnynbcHbIe MpU3HAKKU CUTHAJIOB.

KBaHTOBaHME IO aMILIUTYIE.

KBanToBaHuE MO BpeMEHU.

KBaHTOBaHUE IO YPOBHIO U BPEMEHH.

Mopynsiuust u 1eMOAYSLUS.

Bunbl MOIyISIMU CUTHAIOB.

AMIITUTYAHBIN AETEKTOP.

YacTOTHBIN JETEKTOP.

PaGora orpannunTeNsl MAKCUMAIBHBIX AaMIUTATY]I.
KomupoBanue unpopmariu.

Bubl BEIOJIHSIEMBIX OTIEpaLIUid 10 MOAYIIO 2.

[Tomexu 1 MOMeX0yCTOHIMBOCTE. OOIINE TOHSATHS.

Xapaktep MyJIbTUIUIMKATUBHBIX MTOMEX.

Knaccudukanus MyaTbTUIUIMKATUBHBIX TIOMEX.

Xapaktep aJAUTUBHBIX IOMEX.

Knaccudukanus aaIuTHBHBIX TOMEX

MepsI 110 MOBBIIIEHUIO TOMEX0YCTOWYMBOCTH MEpeaBaeMoil HH(OpPMAIIHH.
Koppektupyromiue 1 noMmexo3amuTHbie Kosl. O01ue cBe1eHus.
Paznenumbie 611ounbie Kobl. KOJ ¢ Y4ETHBIM KOJIMYECTBOM EMHMII.
Kon ¢ mpoBepkoii Ha YETHOCTb.

Kox ¢ mocTossHHBEIM BEeCOM.

Konpl Xemmunra. Koz ¢ KoIOBBIM pacCTOSIHUEM PABHBIM TPEM.
CucreMbl ¢ TOBTOPEHHUEM Tepeiadll HHPOPMAIIHH.

Cuctemsr /1Y u TY ¢ 00paTHOH CBSI3BIO.
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6. MeToguyeckne yKa3aHHs M0 BbINOJHEHHI0 JOMAIIHUX 3aJaHU M KOHTPOJIbHBIX
padot

BrimonHeHne  goMamHUX  3aJaHUd M KOHTPOJIBHBIX — paboOT  MpeaycMaTpuBacT
UCTIOJIb30BaHUE yueOHO-MeToandeckoro nocodbus FO.B. MsicoenoBa «Anb00M cxeMm U JuarpamMm
no aucruiuinHe «TemeMexaHuka M CpelcTBa CBs3W» M yueOHoro mocodus FHO.B. Mscoenosa
«OmnepaTuBHbIE TEPEKIIOYEHUS NpPHU AUCHETYEPCKOM M TEXHOJOTUYECKOM YIIPABIECHUU», B
KOTOPBIX TPEJICTABICHBI BCE HEOOXOAMMBIE METOINYECKUE YKA3aHUS U TPOBEPOUYHBIC 3aaHUs
110 TUCIUTLINHE.

7. IlepeyeHb NPOrpaMMHBIX IPOAYKTOB, PeaJIbHO HCIO0JIb3yeMbIX B IPAKTHKE
AeSAITeTbHOCTH BbINYCKHUKOB

B mpomecce 00ydyeHHMs CTYAEHTHl HCHOJB3YIOT IPOMBIIUICHHBIE Pa3pabOTKH
HEOOXOAMMBIE Ui TMOCIENYIOIIEeH UX peanu3alud B JAUCIETYEPCKOH JeATeNbHOCTH:
IPOMBIIIIEHHBIE KOMITbIOTEPHBIE TpeHaxepsl «Moayce» u «Aford - CoBeTunk nucneTuepay.

JlaHHBIE TpOrpaMMHBIE TPOJYKTHI HCHOJB3YIOTCS IPH OOYYEHHUH, MOBBIIICHUU
KBaJIM(UKALIMK ¥ TIEPETIOATOTOBKH JAUCIIETYEPOB FIHEPTOCUCTEM U SHEPTrOMPEIPUITUN, a TaKKe
JUIS TIPOBENIEHUS NMPOTHUBOABAPUUHBIX TPEHUPOBOK B Ipolecce dKciuryaranuu. [lonpobHoe nx
OTMCaHue MPUBENICHO B yueOHOM mocooun Msicoenosa F0.B. OneparuBHbIe IEpEKITIOUEHUS TIPU
JUCIIETUYEPCKOM U TEXHOJIOTMUECKOM YIIpaBiieHUU. biarosemenck: AMypckui roc. yH-T. 2002.

8. MeToauyeckne yka3aHus 10 NPUMEHEHHUIO COBPEeMEHHbIX HHGOPMAIIHOHHBIX
TEXHOJIOIrHi

1. Ilpesentanmu, ciaiapl, yaeOHBIH (UIBM IO MPOU3BOJICTBY OMEPATHUBHBIX MEPEKIIOUYECHUN.
OAO «ABB» - 2 KOMIaKT gUCKa.

CxeMbl, TabIUIBl, PUCYHKU MTOJT MEANAKOMILIEKC;

JlazepHble MIIEHKHU K MPOEKTOCKOIY MO ONEPATUBHBIM MEPEKIIOUCHUIM - 18 1IT.

[InakaThl O cTaHIAPTHBIM 337a4aM ONEPATUBHBIX MEPEKIIOUECHUI.

KomrekT nHauBUAYyanbHbIX 3aaHUI HA IIPOU3BOACTBO MEPEKIOUYEHHM.

Tpenaxkep ropoACKON pacupeaeIuTENbHON ANEKTPUUECKOM CETH.

Tpenaxep gucneTyepa SHEPrOCUCTEMBI.

Kommbrorepasie TpeHaxepsbl «Moayc» n «Aford - CoBeTunk aucmerdepay.

JlaGopaTopHbIif omepaTUBHO-UH(GOPMAMOHHBIN KoMIUleke «TeneMexaHuka W CBSI3b B
pacipeneIuTeNbHbIX CETAXY.

A e R o

9. MeToauyecKkue YKa3aHUSA M0 OPraHU3alMUA MEKCeCCHOHHOT0 KOHTPOJISl 3HAHUM
CTYAE€HTOB

B npoumecce  u3ydeHHMs — AMCUMIUIMHBL  NPEAYCMOTPEHBI  CIEAYIOLIUE  BHJBI
MIPOMEKYTOUHOIO KOHTPOJISI 3HAHUI CTYJIEHTOB:

MISATUMUHYTHBINA OIPOC CTYIEHTOB Ha KaXJ0W JICKLIUH;

BBITIOJTHEHNE 4 KOHTPOJIBHBIX PaboT 10 paCCMOTPEHHBIM TEMaM;

MpOoBeACHUE 2 KOJIIOKBUYMOB 110 JIEKITMOHHOMY MaTepHaiy;

CTYJIEHTBI, HE MOCEMAIINE JEKIMOHHbIE M NPAKTUYECKHUE 3aHATHUS, NPEICTaBISIOT
pedepatsl Mo MPOMYIICHHBIM TEMaM.

K nmpomexyTodasiM (opMaM KOHTPOJISI 3HAHUN OTHOCSTCSI:
- OJIMII-0TIPOC Ha JICKIHSIX IO MPOUIEHHOMY MaTepHUaIy;
- KOHTPOJIbHBIE pabOTHI;
- BBITIOJIHEHHE pedepaToB C MOCIEAYIOMEN UX 3alIUTOMH;
- 3aJjaHus TI0 OMMCAHMIO CXEMBI MU AuarpaMMbl TexHudeckux cpeacts [l u TY, pazpabotke
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OnaHKa, MPOrpaMMBbI i KapThl MEPEKITIOUEHUH.

10. ®oH TECTOBBIX M KOHTPOJILHBIX 32JaHHUI VISl OLEHKH Ka4ecTBa 3HAHUI 110
AUCHUIINHE

B kauectBe mpumepa moapoOHO HpUBENEHBI 2 3a/laHus, OCTaJbHbIE NaHbl B y4eOHOM
nocobun MscoenoBa HO.B. OmneparuBHble MEpeKIIOYEHHUS TpPU  AUCIETUYEPCKOM H
TEXHOJIOTHYECKOM YIIpaBJIeHUU U yueOHO-MeTonuueckoM mocoouu FO.B. MscoenoBa «AnsOoM
CXeM M JuarpaMm 1o aucuuiuinHe «TeremMexaHuka u CpeicTBa CBSI3U

Onepamuegnuvle 3a0auu

3AJIAHUE 1.  BriBecTH B PEMOHT OJIHY M3 JIBYX pabO4MX CHUCTEM IIMH M 3a3eMIIUTH C JIBYX
CTOPOH pazbeauHuTeNb TH 3TOM cucTeMbl IKH.

Hcxoonas cxema - cm. puc. 1. OPY-220 kB IIC «llentpansHas-TpeHsHepro» ¢ 1Byms pabounmMu
u ogHOM 006xoxHOM cuctemamu muH. [IICB u 0B coBmernieHs! (BapraHT 0€3 IEPEMBIYKH MEXITY
o0xomHOM M paboueit cucremamu muH). Ha I cm. AT3, ATI1, JI-201; wa I c.m. AT4, AT2.
[IOB Bxmouen. Umeercs AIIB Ha obenx cuctemax mmn, YPOB, JI3II ¢ ¢ukcupoBaHHBIM
pacupeneneHueM — mpucoeauHeHHH. [IpenycMOTpeH  aBTOMAaTM4eCKUH  IEpeBOJ  LieNeu
HANpPsDKEHUs 3allUT MPU MepeBojie MPHUCOSANHEHUN Ha JApyrue muHbl. Bee pazbenuHurtenu c
OIHUM (py4HBIM) TPUBOJIOM Ha TpH (a3sl. B3aumHOe pacnonoxeHue NPUCOSAUHEHHUH
cootBercTBYeT cxeme OPY. Harpyska npucoenunenuid, B ToMm uucie LIIOB, ot 600 1o 1000 A
Ha KaXJIOM, Harpy3ka cOOpHBIX IIMH Ha OTAENBHBIX ydacTkax 10 2000 A. O6xoaHble MKHBI 03
HaAIPSDKEHUS.

3aoanue. CocTaBUTh OJaHK MEPEKITIOUEHUH C LEIbI0 MepeBecTH npucoeauHeHus Ha Il c.or.,
CHATBH HampspkeHue ¢ I c.m1. u 3a3eMuTh ¢ IByX cTopoH pazbenunutens TH I c.or. (PTH1).
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Puc. 1. Cxema k 3agauuio 1

3AJTIAHHUE 2. Omnwucarpe pabOTy 4aCTOTHOTO JETEKTOpA.
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a - cxema ()emeKmopa; 0 - vacmommasi xapakmepucmuka 0emei<mopa;
6 - CUCHAL NOCMOSIHHO20 MOKA HA 8bIX00e ()emeKmopa

Puc. 2. Cxema k 3aganuro 2
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3AKJIIOYEHUE

Y4eOHO-MeTOINYECKUN KOMILJIEKC OPHUEHTHPOBAH Ha OKa3aHUE MOMOULIM CTyIeHTaMm
ouHOU opmbl o0yueHus mo crenuanbHocTu 140203 — «PeneliHas 3amuTa W aBTOMaTH3AIUs
JNEKTPOIHEPreTUUECKUX CUCTEM» g (OPMUPOBAHMS CIEUUANIbHBIX 3HaHWM B oOjacTu
aBTOMaTH3aluU yIIpaBlIeHUS 3JIEKTPOIHEPTETUIECKUMHU CHCTEMaMH, U3yYeHUS
MH(pOpPMaILlMOHHBIX OCHOB JTUCTIETYEPCKOTO U TEXHOJIOTUYECKOTO yIpaBIeHUS
AIIEKTPOIHEPTETUUECKUMHU CUCTEMaMU M HHEProoObEKTaMHU, a TaKkKe IS O3HAKOMIICHUS C
TeXHUYECKUMH CpEICTBaMH cOopa, mepenadyd oOpabOTKM M OTOOpPaKEHHS OINepaTHBHO-
JUCTIETYEPCKON HHPOPMALIUH.

B nanHOM yueOHO-METOJUYECKOM KOMILJIEKCE OTpPa)KeHbI IMOJIHbIE BOIMPOCHI: MOKa3aHa
pabouast mporpaMMa AMCUUIUIMHBL, MOAPOOHO OMUCaH TpaduK CaMOCTOSATETHHONH y4eOHOM
paboThI CTYIEHTOB MO TUCHUIUIMHE Ha KaXKIbI CEMECTp C YKa3aHHUEM ee Co/epKaHUsl, 00beMa B
yacax, CPOKOB MU (OpPM KOHTPOJSI, PAaCHHCAHBl METOIMYECKHE YKa3aHUS IO TMPOBEICHHIO
CaMOCTOSITENIbHOM Pa0OTHI CTYNEHTOB; MPEUIOKEH KPaTKUH KOHCHEKT JIEKIUl MO0 JTaHHOMY
KypCy; METOAMYECKHE PEKOMEHJALUH 10 BBITIOJIHEHUIO JIAOOPATOPHBIX U MPAKTHYECKUX padoT;
MOKa3aH IIepeYeHb MPOTPAMMHBIX TPOJIYKTOB, pEabHO HCIONb3YyeMbIX B MpaKTHKE
JIeSITeIbHOCTH CTYACHTOB, CIUCOK MCIOIb30BAHHON JIUTEPATYPHI

236



