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• B Mae B MOCKBe npowna 25-st Me>KAYHapOAHast 
BblCTaBKa TeneKOMMYHlIIKaLUilOHHoro 060PYAOBa­
HlIIst, ClilCTeM ynpaBneHlIIst, lIIHcpopMa,-,1II0HHblX Tex­
HOnOrllllltlil ycnyr CBst3111 «CBst3b-3KcnOKOMM-2013». 
3TO KpynHelltwlIIlIt B POCClillII, CTpaHax 6nlll)KHerO 3a­
py6e)Kbst 1II BOCTO'"lHOIit EBponbl BbICTaBO'"lHO-KOHr­
peCCHb11it CPOPYM B ccpepe lIIHCPOKOMMYHlIIKa,-,lIIl1t 1II 
cpeACTB CBst3111. 

Ha BblCTaBKe 6blfl1ll npeACTaBneHbl TeneKOMMY­
HlIIKa,-,1II0HHble TeXHonorllllll 1II ceTlII; lIIHcpopMa,-,1II0H­
Hast lIIHcppaCTpYKTypa; ycnyrlll cepBlIIc-npOBalitAepOB 
1II onepaTopOB CBst3111; lIIHcpopMa,-,1II0HHble ClilCTeMbl, 
nporpaMMHble npOAYKTbl 1II cepBlIICbl; cpeACTBa 
lIIHcpopMa,-,1II0HHOIit 1II cp1ll3111'"1eCKOIit 6e30naCHOCTlII; 
nonb30BaTenbCKlile YCTpOIltCTBa; KOHTeHT, MeAlIIa, 
pa3Bne'"leHlIIst; 61113HeC-nOAAep)KKa 1II AP. B Hellt nplll ­
Hstnlll Y'"laCTlile 60nee 500 KOMnaHlIIllt1ll3 28 cTpaH EB­
ponbl, A3111111 1II AMeplilKlil. 

«CBst3b-3KcnOKOMM» 3acnY)KeHHO C'"IlilTaeT­
Cst BeAy~lIIM CMOTPOM BbICOKOTeXHOnOrlll'"leCKO­
ro KOMnneKca, B KOTOPOM cTa6111nbHO Y'"lacTByeT 
60nbwoe KOnlll'"leCTBO OTe'"leCTBeHHbIX npo1ll3Bo­
AlilTenelit npaKTlII'"IeCKlil 1II3 Bcex perliloHoB cTpaHbl. 
B 3TOM rOAY AOCTlII)KeHlIIst TeneKoMMYHlIIKa,-,lIIoH­
HOIl1 oTpacnlll npoAeMoHcTplilpoBanlil OKono 300 
OTe'"leCTBeHHbIX KOMnaHlIIlI1. 

Ha npeAcTaBneHH01l13KCn03111,-,1II111 PocKoMHaA30­

pa, paccKa3blBalO~ellt 0 AestTenbHOCTlil ero Tepplll ­
ToplllanbHblx opraHoB 1II nOABeAOMCTBeHHblX npeA­
nplilstTlIIlI1, 6blfl npeAcTaBneH lIIHcpopMa,-,1II0HHbllit 
pecypc B ceTlil lIIHTepHeT - EAlIIHbl1l1 TeXHlII'"IeCKlIIlI1 
CnpaBO'"lHlIIK P3C 1II BI.fY (ETC). OH C03AaH C ,-,enblO 
nocTpoeHlIIst eAlilHoro npocTpaHcTBa lIIHcpopMa,-,lII­
OHHblX ClilCTeM PocKoMHaA30pa, npeAnplilstTlIIlI1 pa­
AlIIO'"laCTOTHoll1 cnY)K6bl, cpeAepanbHblx opraHoB 
lIICnOnHlIITenbHOIl1 BnaCTlil P<I> 1II APyrlllx opraH1II3a 

'-'1II11t, y'"lacTBylO~lIIx B CPOpMlIIpoBaHlillil ycnoBlillit lIIC­
nonb30BaHlilst paAlIIO'"laCTOTHoro pecypca. 

np01ll3BoAlilTenlil TeneKoMMyHlIIKa~lIIoHHoro 060­
pYAoBaHlilst cTapanlllcb npeAcTaBlIITb cnolO npoAYK­
'-'1II1O HalllnY'"lwlIIM 06pa30M, HeKoTopble CPlllpMbl 
AeMoHcTplilpoBanlil M06111nbl'lblO cpeAcTBa CBst3111 B 
aKBaplilYMax 1II cpoHTaHax. Tom~p" OCTaBaTbCst Ha 
CBst3111 MO)KHO, 1II nnaBast n 6accoHHo, 1II norp~astCb 
B MopcKlile rny6111Hbl. 
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HOBAS1 TEXHHKA HTEXHOJlOrH5I 


l.IACTOTHO-TEPPMTOPMAIlb b MnnAH 

llMAnA30HA 160 Mr~ 


A.H. CIlIOH5IEB, K.K. AIlMA351H, VI.n. KHbIWEB, A.A. MEIlbrYHOB, 
rnaBHbl~ lt1H>KeHep ucc - Ha'-lanbHlt1K OTAena OAO npocjJeccop MVlVlT-POAT, 3aMeCTl1Tenb Ha'-lanbHI1Ka 
cjJlt1nlt1ana OAO «P>K,[l" «HVlVlAC" AOKTOP TeXH. HayK na60paTOplt1lt1 <t>ryn HVlVlP 

OAHOH H3 COCTaBHblX l.IaCTeH ynpaBlleHHSI ABH>KeHHeM, o6eCnel.leHHSI 6e30nacHocTH ABH>Ke­

HHSI H nOBblweHHSI 3qJqJeKTHBHoCTH TeXHOllOrHl.IeCKHX npo~eccoB rpY30BbiX H naCCa>KHpCKHX 

nepeBo30K SlBllSiIOTCSI CHCTeMbl TexHOllOrHl.IeCKOH PSAHOCBSl3H. OKOllO 30 lleT Ha3aA MnC 6blllH 

BblAelleHbl nOllOCbll.laCTOT B HeCKOllbKHX l.IaCTOTHblX AHana30Hax AllSi opraHH3a~HH ceTeH >Ke­

lle3HOAOpO>KHOM TeXHOllOrHl.IeCKOH paAHOCBSl3H (>KTP). B noclleAylO~He rOAbl pa3peweHHe Ha 

HX HcnOllb30BaHHe nepHOAHl.IeCKH nepeCMaTpHBallOCb, YTOl.lHSlllOCb H npOAlleBallOCb. 

• HaV160nee WV1POKO pa3HblMV1 cnY)f(6aMV1 )f(ene3HOAO­
pO)f(HOrO TpaHcnopTa V1cnonb3yeTcfl CTaHl..\V10HHafl 1.1 pe­
MOHTHo-onepaTV1BHafl PaAV10CBfl3b AV1ana30Ha 160 Mrl..\. 
Ha3Ha'-leHV1e HOMV1HanOB '-IaCTOT PaAV1OKaHanoB B 3TOM 
AV1ana30He AO nocneAHero BpeMeHV1 oCYLl..\eCTBnflnocb 
B COOTBeTCTBV1V1 C '-IaCTOTHbIM nnaHOM TexHOnOrV1'-1eCKOLil 
PaAV1 0CBfl3V1 )f(ene3HOAOpO)f(HOrO TpaHcnopTa, YTBep)f(­
AeHHblM B 1989 r . 

,D,nfl OAO "P>K,D,» HeCKonbKV1MV1 peweHV1flMV1 ro­
cYAapcTBeHHoLil KOMV1CCV1V1 no PaAV1O'-laCTOTaM (rKPY) 
BblAeneHbl nonOCbl '-IaCTOT Anfl opraHV13al..\V1V1 ceTeLil >KTP, 
B TOM '-IV1cne B AV1ana30He 160 Mrl..\ ABe nonOCbl '-IaCTOT 
151,7125 - 154,0125 Mrl..\ 1.1 154,9875 - 156,0125 Mrl..\ 
(133 KaHana C warOM ceTKV1 '-IaCTOT 25 Krl..\). 

B 2009 r. 0606Ll..\eHHb1M (Anfl pa3nV1'-1HbIX BeAOMCTB 1.1 

nOTpe6V1TeneLII) peweHV1eM rKPY 6blnV1 onpeAeneHbl yc­
nOBV1fl V1cnonb30BaHV1fl '-IaCTOTHoro pecypca B AV1ana30He 
146 - 174 Mrl..\ 1.1, B '-IaCTHOCTV1, YKa3aHa B03MO)f(HOCTb 
nepexoAa Ha ceTKY '-IaCTOT (KaHanbl) CwarOM 12,5 Krl..\, a 
Anfl nonoc, BblAeneHHblx OAO «P>K,D,», - 06fl3aTenbHOCTb 
pa3pa60TKV1 ycnOBV1L11 COBMecTHOro V1cnonb30BaHV1fl PaAV10­
3neKTpOHHbiX CpeACTB (P3C) CV1CTeM )f(ene3HOAOpO)f(HOLil 
PaAV10CBfl3V1 1.1 V1HbIX P3C rpa)f(AaHcKoro Ha3Ha'-leHV1fl. 

3TO peweHV1e rKPY, a TaK)f(e CTPYKTypHafl peopra­
HV13al..\V151 OAO «P>K,D,» 1.1 BHeApeHV1e pa3nV1'-1HbIX CV1CTeM 
ynpaBneHV1fl 1.1 KOHTponfl, npV1MeH5IIOll\V1X PaAV10KaHanbl 
Anfl nepeAa'-lV1 gaHHblx, YBenV1'-1eHV1e nOTpe6HocTV1 B 
ceTflX paAV1oCBfl3V1 npV1 cTpoV1TenbcTBe 1.1 MOAepHV13a­
1..\V1V1 V1Hcj:>pacTPYKTYPbl )f(ene3HOAOpO)f(HOrO TpaHcnop­
Ta, 06ycnoBV1nV1 He06xoAV1MOCTb pa3pa60TKV1 HOBoro 
'-IaCTOTHo-TeppV1TopV1anbHoro nnaHa (YTIl) 1.1 ycnOBV1L11 
COBMeCTHoro V1cnonb30BaHV1fl P3C )f(ene3HOAopO)f(HOrO 
TpaHcnopTa C P3C V1Horo Ha3Ha'-leHV1fl . 

2 6-2013 ABTOMATVlKA, CBSl3b, I-1HCJ)OPMATVIKA 

3TY pa3pa60TKY Anfl OAO «P>K,D,» oCYl..l..\ecTBV1nV1 
OAO «HVlVlAC» 1.1 <DrYIl HaY'-IHO-V1CCneAoBaTenbcKV1L11 
V1HCTV1TYT paAV10 (<DrYIl HVlVlP) C Y'-IaCTV1e PYKOBOAV1­
TeneLil 1.1 cnel..\V1anV1CTOB L(CC OAO «P>K,D,». IlpV1 3TOM 
6blnV1 onpeAeneHbl ypOBHV1 MewalOLl..\V1X CV1rHanOB P3C 
rpa)f(AaHCKOro Ha3Ha'-leHV1fl Ha >KTP npV1 pa3nV1'-1HbIX 
CO'-leTaHV1flX aHanorOBblX 1.1 l..\V1cj:>POBbIX PaAV10cpeAcTB 
)f(ene3HOAOpO)f(HOrO TpaHcnopTa 1.1 V1HbIX BeAOMCTB. 

PaC'-IeTHbIM nYTeM 1.1 HaTypHblMV1 V1cnbITaHV151MV1 
6blnV1 nonY'-IeHbl MV1HV1ManbHO AonycTV1Mble paccToflHV151 
Me)f(AY P3C )f(ene3HOAOpO)f(HOrO TpaHcnopTa 1.1 APyrV1 
nonb30BaTeneLil. CocTaBneHHble Ta6nV1l..\bl He06xoA 
Moro TeppV1TopV1anbHoro pa3Hoca P3C npV1 pa3nV1'-1HbIX 
MOll\HOCT5IX nepeAaT'-IV1KOB, BblCOTax YCTaHoBKV1 aHTeHH 
1.1 ycnoBV151X pa60Tbi nernV1 B OCHOBY AOKYMeHTa «Ycno­
BV1fl COBMeCTHoro V1cnonb30BaHV1fl nonoc paAV10'-laCTOT 
151,7125 - 154,0125 1.1 154,9875 - 156,0125 Mrl..\ P3C 
CV1CTeM )f(ene3HOAOpO)f(HOLil paAV10CB5I3V1 1.1 V1HbIMV1 P3C 
rpa)f(gaHcKoro Ha3Ha'-leHV151». 3TOT AOKYMeHT HanpaBneH 
OAO «P>K,D,» B rKPY Ha YTBep)f(AeHV1e. 

B pa3pa60TaHHoM YTIl 6blnV1 YCTaHOBneHbl npaB'V1­
na V1cnonb30BaHV1fl BblAeneHHblX OAO «P>K,D,» nonoc 
PaAV10'-laCTOT AV1ana30Ha 160 Mrl..\, KOTOPbIMV1 cneAyeT 
PYKOBOAcTBoBaTbcfl npV1 opraHV13al..\V1V1 >KTP B V1HTepe­
cax CTPYKTypHblX nOApa3AeneHV1L11 1.1 cj:>V1J'1V1anOB OAO 
«P>K,D,» , AOLfepHV1x V13aBV1CV1MbIX npeAnpV1mV1V1, a TaK)f(e 
CTOPOHHV1X nonb30BaTeneLil B V1HcppacTpYKType OAO 
«P>K,D,». 

YaCTOTHb'ILil pecypc OAO «P>K,D,» BAV1sna30He 160 Mrl..\ 
I-1CnOnb3yeTC5I P3C )f(ene3HOAOpO)f( ~IOIii pagI-10CB5I3V1, pa­
60TalOl..l..\V1MV1 BceTflX noe3AHoLil Pa,QV10CBfl3V1 (nV1HeLIIHble 1-1 
30HHbie ceTVI, aHanorOBa~ IlPC-C VlI.\V1cj:>poBa51 IlPC-L(); 
CTaHl..\V10HHOLil PaAI-10CB5I3V1 (allanOr-Deafl CPC-C 1-1 1..\1-1 cj:> po­

Ba51 CPC-L(); peMoHTHo-onepaTV1BHoLil PaAVlOCB5I3V1 (aHa­
nOrOBa51 POPC-C 1.1 l..\V1cj:>poBa51 POPC-L(). KpoMe Toro, 
3TOT '-IaCTOTHbILil pecypc npeAHa3Ha'-leH An51 nepeAa'-lV1 
AaHHbix paAVl03neKTpoHHblMVI cpeACTBaMVI, pa60TalO­
ll\V1MVI B nVlHeLIIHbix (PCIl,D,-n), CTaHl..\VlOHHblX (PCIl,D,) VI 
BHYTpVlnoe3AHbix (PCIl,D,-Il) CeT5IX nepeAa'-lVi AaHHblx, a 
TaK)f(e P3C CTOPOHHV1X opraHVl3al..\VlLII, Y'-laCTBYIOll\VlX B 
TeXHOnOrVl'-leCKV1X np0l..\eccax pa60Tbi )f(ene3HOAop0)f(­
HOro TpaHcnopTa OAO «P>K,D,». 

05lUl1E npl1HUl1nbl PACnPE,QEIlEHl1f1 
PA,Q110"lACTOT 

• HOBblLil '-IaCTOTHo-TeppVlTopVlanbHbILil nnaH OAO 
"P>K,D,» AVlana30Ha 160 Mrl..\ BKnIO'-IaeT B ce651 0606­
Ll..\eHHbILil '-IaCTOTHbILil nnaH, B KOTOPOM V13nO)f(eHbl 06Ll..\Vle 
npVlHl..\Vlnbl pacnpeAeneHVlfl '-IaCTOTHoro pecypca Me)f(AY 
pa3nVl'-lHbIMV1 cnY)f(6aM 1.1 , nOApa3AeneHVl5IMV1 VI BV1AaMVI 
Pa,l;\VlOCBfl3V1 6e3 npVlB5I3KV1 K KOHKpeTHblM CTClHl.\VlflM 
1.1 TeppV1TopV1flM, a TaK)f(e '-IaCTOTHo-TeppVlTopVlanbHble 
nnaHbl MOCKoBcKoro, CaHKT-lleTep6yprcKoro Y3noB, EB­
poneLllcKoLil '-IaCTV1 POCCVlV1, CVl6V1PVl VI ,D,anbHero BocToKa. 
B VlX OCHOBY nOnO)f(eHbl cneAYIOLl..\Vle npVlHl..\Vlnbl: 

npVl nnaHVlpoBaHVIVI l..\VlCPPOBblX ceTeLil paAVlOCB5I3V1 VI 
peAa'-lV1 AaHHblX war ceTKV1 '-IaCTOT AOn)f(eH COCTaBn5lTb 

12,5 Krl..\, a B nepcneKTV1Be - 6,25 Krl..\; 
l..\V1cj:>poBble P3C CV1CTeM 1.1 ceTeLil paAV10CB5I3V1 1.1 

P3C nepeAa'-lV1 AaHHblX npV1 V1cnonb30BaHV1V1 06ll\eLII 
1.1 Hcj:>pacTpYKTYPbl (cTal..\V10HapHblx 6a30Bbix CTaHl.\V1L11 1.1 

peTpaHCn5lTOpoB) AOn)f(Hbl pa60TaTb B pe)f(V1Me AByx'-Iac­
TOTHoro CV1MnneKca V1nV1 AynneKca. IlpV1 3TOM Ha Ka)f(AOM 
cj:>V13V1'-1eCKOM KaHane (pa60'-leLil '-IaCTOTe) opraHV13YIOTCfl 
ABa 1.1 60nee nOrV1'-1eCKV1X KaHana. Pa3HOC Me)f(AY '-Iac­
TOTaMV1 npV1eMa 1.1 nepeAa'-lV1 MO)f(eT COCTaBn5lTb 1-2 
V1nV1 2-4 Mrl..\. BenV1'-1V1Ha pa3Hoca onpeAenfleTcfl TVinOM 
V1cnonb3yeMblx cj:>VlnbTpylOLl..\VlX YCTpoliicTB (AynneKcHblx 
CPVlflbTpOB). BHe 06Ll..\eLII VlHcj:>pacTpYKTYPbl P3C nepeAa­
'-IVI peLfVI VI AaHHbix MoryT pa60TaTb B pe)f(VlMe OAHO'-lac­
TOTHoro CVlMnneKca; 

An51 nocTpoeHV151 ceTeLil paAV1ocBfl3V1 VI nepeAa'-lVi AaH­
HblX MorYT 6blTb 3aAeLIICTBOBaHbi OAHO- 1.1 MHorOKaHanbHble 
CTal..\VlOHapHbie (6a30Bble) CTaHl.\VlV1 l..\Vlcj:>POBbIX CVlCTeM 
PaAVlOCBfl3V1. ,D,n51 MV1HV1MVl3al..\V1V1 B3aVlMHbiX MewalOll\V1X 
BnV1flHVlLII Me)f(AY CeT5IMV1 pa3nVl'-lHOrO Ha3Ha'-leHVlfl Ha oA­
HOLII CTal..\V10HapHoLil CTaHLliV1V1 He AOn)f(Hbl Vlcnonb30BaTbCfl 

MV1Hanbl '-IaCTOT coceAHVlX PaAVlO'-laCTOTHbIX KaHanOB 
~npV1 ware ceTKV1 '-IaCTOT 12,5 VlnVl 6,25 Krl..\); 

151,7.125 152.000 152,1625 

11 1 
I I I I I I I I I I I I I I I I I I I I I I I 
1 6 12 17 22 . 


nepeXOA Ha HOBblLil YTIl cneAyeT oCYll\eCTBnflTb B 
ABa 3Tana. Ha nepBOM 3Tane Tpe6yeTC5I 06eCne'-lVlTb 
0AHoBpeMeHHYIO pa60TY BHOBb c03AasaeMbix VI cY­
Ll..\eCTBYIOLl..\VlX ceTeLil nepeAa'-lV1 pe'-ll-1 VI AaHHbix C warOM 
CeTKI-1 '-IaCTOT 25 Krl..\. IlpV1 3TOM no B03MO)f(HOCH1 cne­
AyeT COXpaHI-1Tb '-IaCTOTHble Ha3Ha'-leHI-151 cYLl..\eCTBYIO­
ll\V1X CI-1MnneKCHblX ceTeLil IlPC-C, CPC-C 1-1 POPC-C. 
,D,nl-1TenbHOcTb 3Toro 3Tana onpeAen5leTC5I BpeMeHeM 
3aMeHbi Ha nOABVI)f(HOM COCTaBe aHanorOBblX P3C Ha 
1..\1-1cj:>pOBble; 

He06xOAV1MO npeAYCMOTpeTb B03MO)f(HOCTb nepeBO­
Aa ceTeLil PaAVlOCBfl31-1, 06ecne'-lV1salOll\V1X nOTpe6HOCTV1 
pa3nl-1LfHbiX nOApa3AeneHI-1L11 OAO «P>K,D,», AO'-lepHVlX, 
3aBVlCI-1MbiX VI CTOPOHHI-1X opraHVl3al..\VILII, 1-13 pe)f(VlMa V1C­
nonb30BaHI-151 3aKpenneHHbiX HOMI-1HanOB pa60'-ll-1x '-Iac­
TOT (KaHanOB) B pe)f(I-1M pa60Tbi B COCTaBe BblAeneHHblX 
ceTeLil C eAVlHOLil VlHcj:>paCTpYKTYPOLil (npeAOCTaBneHl-1e 
ycnyr CBfl3V1); 

AOn)f(Ha 6blTb pa3pa60TaHa CV1CTeMa '-IepeAYIOLl..\VlX­
C5I rpynn (AynneKcHblX nap) '-IaCTOT l..\Vlcj:>POBbIX CI-1CTeM 
paA1-10CB5I31-1 (HanpV1Mep, CTaHAapT DMR) An51 Teppl-1TO­
pl-1anbHO pa3HeceHHoro npl-1MeHeHVl5I '-IaCTOT OAHoro 1.1 

TOro )f(e HOMV1Hana B nV1HeLIIHbIX CeT5IX. 
B HOBOM YTIl coxpaHeH npl-1Hl..\l-1n pa3AeneHI-151 '-IaCTO­

THoro pecypca Me)f(AY CeT5IMV1 OCHOBHblX Tl-1nOB - IlPC, 
CPC, POPC 1.1 PCIl,D,. ,D,n51 Ka)f(AOrO TVina ceTeLil Y'-lTeHa 
B03MO)f(HOCTb OpraHl-13al..\V11-1 AynneKcHOLil (nonYAynneKc­
HOLII) CB5I3V1 CCOOTBeTCTBYIOLl..\VlM '-IaCTOTHbIM pa3HOCOM 
Me)f(AY KaHanaMV1 npV1eMa 1.1 nepeAa'-lV1 6a30Bbix 1.1 a60­
HeHTCKV1X P3C. 

,D,n51 l..\V1cj:>POBbIX CV1CTeM IlPC-L( 1.1 PCIl,D,-L( npeAYC­
MOTpeH OCHOBHOLII Ha60p AynneKcHblX nap KaHanOB 
(nonoc) C '-IaCTOTHbIM pa3HocoM 3,8 Mrl..\, a TaK)f(e AO­
nonHV1TenbHblLil Ha60p AynneKcHblx nap C '-IaCTOTHbIM 
pa3HocoM 1 Mrl..\ An51 KpynHblx Y3noB C60nbwV1M '-IV1CnOM 
nO)Jl,XOAoB. 

0505lUEHHblVi "IACTOTHbIVi nIlAH 

• PacnpeAeneHV1e nonoc PaAV1O'-laCTOT 0606Ll..\eHHoro '-Iac­
TOTHOro nnaHa Anfl ceTeLil PaAV10CBfl3V1 1.1 nepeAa'-lV1 AaH­
HblX npV1 V1cnonb30BaHV1V11..\V1CPPOSbIX CV1CTeM PaAV10CB5I3V1, 
pa60TalOll\V1x CAynneKcHblM '-IaCTOTHbIM pa3HocoM Me)f(,[lY 
KaHanaMV1 npV1eMa 1.1 nepeAa'-lV1, nOKa3aHO Ha pV1C. 1. 

ULlicilpoBble ceTLil nOe3AHOv. paALllocBSJ3L11 MoryT 
CTPOV1TbC5I Ha 6a3e OAHoro pa60'-lero KaHana (V1nVl OA­
HOLII rpynnbl '-IaCToT) Anfl Bcex npOMe)f(YTo'-lHbIX CTal.\VI­

152,5125 152,6875 152,9875 

I ;I1 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

27 32 37 42 47 51 . . 
npc-I..\; pcn,Q-n (ocHoBHaSl H~lKHSlSI) npc-I..\; pcn,Q-fl POPC-I..\ (H~lKHSlSI) CPC-I..\ (H~lKHSlSI) 

(AonOJlH~TeJlbHaSl H~lKHSlSI) 

152,9875 153,1125 153,4625 153,6875 154,0125
I: I . 1I I I I I I I I I I I I I I I I I I I I I I I I I iii i I 1 ~ 

154,000 

52 , . 
CPC-C 

154,9875 

62 

npc-I..\;·pcn,Q-n 
(AonOJlH~TeJlbHaSl BepxHSlSI) 

72 . 
POPC-I..\ (BepxHSlSI) 

155,5125 

82 
•

CPC-I..\ (BepxHSlSI) 

92 , 

156,0125 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
:1
I 

nOAbe3AHbie 93 103 113 123 132172 
nyr~ APyr~x '---------~_-------~ '----------y----------" 

BeAOMCTB pcn,Q-n npc-I..\; PCnA-n 
(ocHoBHaSl BepxHSlSI)

PV1C. 1 
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OHapHblX (6a30BbIX) CTaH41t11ii (peTpaHCmlTOpOB) It1nlt1 C 
'-Iepe,QOBaHlt1eM '-IaCTOT. 

Ylt1cno '-IaCTOT B rpynne ,QOmKHO 6blTb TaKIt1M, '-IT06bl 
06eCne'-lIt1BanaCb OpraHIt13a41t1fl nOe3,QHOIii pa,Q1t10CB5131t1 B 
COOTBeTCTBlt11t1 C "npaBlt1naMIt1 TeXHIt1'-1eCKOIii 3KcnnyaTa­
41t11t1 )l(ene3HblX ,Qopor P<D». nplt1 3TOM B COOTBeTCTBlt11t1 C 
anrOplt1TMaMIt1 pa60Tbi 41t1CPPOBOlii CIt1CTeMbl Pa,Q1t10CBfl31t1 
He06xo,QIt1MO npe,QYCMOTpeTb Ha Ka)l(,Qolii CTa41t10HaPHOlii 
CTaH41t11t1 ,QBYX'-IaCTOTHble rpynnbl ,Qnfl OpraHIt13a41t11t1 
'-IeTblpeX He3aBIt1CIt1MbiX pe'-leBblX KaHanOB CBfl31t1 C Ma­
WIt1HIt1CTaMIt1 nO,QBIt1)1(HbIX 06beKTOB Ha nplt1neralO~lt1x 
neperOHaX - ,Qnfl nOe3,QHoro ,QIt1CneT'-Iepa (,QHLl) It1 TpeX 
,Qe)l(ypHblX no CTaH41t1flM (,Qcn): o,QHolii CTaH41t11t1, r,Qe 
YCTaHOBneHa cTa41t1oHapHafl (6a30Bafl) pa,Q1t10CTaH41t1fl, 
It1 AByX coce,QHIt1X C Helii . 

nplt1 '-Iepe,QYIOIl.\It1XCfl rpynnax '-IaCTOT B 41t1CPPOBbiX 
CIt1CTeMaX pa,Q1t10CBfl31t1 (HanpIt1Mep, cTaH,QapT DMR) 
'-IaCTOTbl o,QHoro It1 Toro )l(e HOMIt1Hana ,Qon)l(Hbl nplt1Me­
HflTbCfl It1CXO,Qfl 1t13 ycnOBlt1fl, '-ITO pa3HIt14a It1X YPoB'Helii 
Ha BXO,Qe nplt1eMHIt1Ka a60HeHTCKolii CTaH41t11t1 6YAeT He 
MeHee 12 ,Q6. Y'-IIt1TbIBafl ycnOBIt151 pacnpocTpaHeHlt1fl 
pa,Q1t10BOnH B,Qonb nlt1Hlt11ii )l(ene3Holii Aoporlt1, cpe,QHlt1e 
3Ha'-leHlt1fl paCCTOflHlt11ii Me)l(,Qy npOMe)l(YTO'-lHbIMIt1 CTaH41t1­
flMIt1 It1 peanlt13yeMbie BblCOTbl YCTaHoBKIt1 cTa41t10HapHbix 
aHTeHH ,Qnfl o6eCne'-leHIt1,fl BHYTplt1clt1cTeMHolii 3neKT­
pOMarHIt1THOIii COBMeCTIt1MOCTIt1 Ha nlt1HeliiHblx Y'-lacTKax 
)l(ene3HblX ,Qopor, He06xo,QIt1MO It1CnOnb30BaTb He MeHee 
Tpex ABYX'-IaCTOTHbIX (,QynneKCHbIX) rpynn (6 HOMIt1HanOB 
'-IaCToT). 

Ha Y'-laCTKaX, BKnIO'-IaIOIl.\It1X Y3nbl C HeCKOnbKIt1MIt1 
Han paBneHlt1flMIt1 (,Qo WeCTIt1), cne,QyeT 3a,QeliicTBOBaTb 
,QO ,QeBflTIt1 ,QByx'-IacToTHbIX rpynn (18 HOMIt1HanOB '-Iac­
TOT) . ,D,nfl KpynHblx )l(ene3HO,QopO)l(HbIX Y3nOB, TaKIt1X KaK 
MOCKOBCKIt1Iii It1 CaHKT-neTep6yprCKIt1Iii, nOHa,Q06It1TCfl ,QO 
15 ,QByx'-IacToTHbIX rpynn (30 HOMIt1HanOB '-IaCToT). TaKoe 
KOnlt1'-1eCTBO '-IaCTOT ,Qon)l(HO 6blTb 8bl,QeneHO B OCHOBHOIii 
It1 ,QonOnHIt1TenbHblX nonocax C 3a,QaHHbIM ,QynneKcHblM 
pa3HocoM. 

Ha Plt1c. 2 nplt1Be,QeHa cxeMa MOCKOBCKOro )l(ene3­
HO,QopO)l(HOrO Y3na B npe,Qenax 60nbwolii MOCKOBCKOIii 
OKPY)l(HOIii )l(ene3Holii ,Qoporlt1 (6MO), It1nnlOcTplt1pylO~afl 
CnO)l(HOCTb 3a,Qa'-llt1 c03,QaHlt1fl YTn. ,Qnfl It1cnonb3yeMbix 
Ha )l(ene3Ho,QopO)l(HOM TpaHcnopTe MO~HocTelii nepe­
,QaT'-IIt1KOB It1 BblCOT YCTaHoBKIt1 aHTeHH Koop,QIt1Ha4It10H­
Hoe paCCTOflHlt1e COCTaBnfleT 50-80 KM, '-ITO n03BonfleT 
OXBaTIt1Tb npaKTIt1'-1eCKIt1 BCe KOnb40. B 3TIt1X npe,Qenax 
HaC'-IIt1TbIBaeTCfl 60nee 150 cTaHqlt11ii It1 ,Qpyrlt1x pa3,Qe­
nbHblX nYHKToB, Ha KOTOPblX It1cnonb3YlOTcfl pa3nlt1'-1Hble 
BIt1,Qb'l pa,Q1t10CBfl31t1 ,Qlt1ana30Ha 160 Mr4. 

MIt1HIt1ManbHO He06xo,QIt1MOe '-Ilt1cno HOMIt1HanOB 
'-IaCTOT ,Qnfl OpraHIt13a41t11t1 41t1CPPOBbiX ceTelii noe3AIH01ii 
pa,Q1t10CBfl31t1 npc-Ll Ha CeTIt1 OAO "P>K,Q» nplt1Be,QeHo 
B Ta6nlt1qe. 

CeTH pcn,Q,-.n npeAHa3Ha'-leHbl ,Qnfl 06MeHa ,QaHHbl­
MIt1 Me)l(,Qy annapaTypolii cTa41t1oHapHbix It1 nO,QBIt1)1(HbIX 
06beKToB. ,Qnfl pcn,Q-n 6Y,QYT It1CnOnb30BaTbCfl OT,Qe­
nbHble ,QynneKcHble napbl '-IaCTOT (KaHanbl) B Tex )l(e 
nonocax '-IaCTOT, '-ITO It1 KaHanbl npc-Ll. 

CTaH4HoHHbie ceTH nepeAa'-lH pe'-lH H AaHHblX 
06eCne'-lIt1Ba1OT nepe,Qa'-lY It1HcpopMa41t11t1 Me)l(,Qy CTa­
41t10HapHbiM nYHKTOM It1 nO,lJ,Blt1)1(HblMIt1 06beKTaMIt1 
Tepplt1TOplt11t1 CTaH41t11t1 . OHIt1 peam13YlOTCfl nocpe,QCTB 
OTAenbHblX cne41t1anlt131t1pOBaHHbiX ceTelii It1 P3C. 

BHYTpHnoe3AHbie ceTH nepeAa'-lH AaHHblX 
pcn,Q,-n OCYll.\eCTBnfllOT nepe,Qa'-ly It1HcpopMa41t11t1 Me)l(,Qy 
06beKTaMIt1, HaXO,QflIl.\It1MIt1Cfl B COCTaBe O,QHoro noe3,Qa, B 
CIt1MnneKCHOM pe)l(It1Me. ,Qnfl HIt1X Bbl,QeneHa nonoca '-Iac­
TOT 155,0-155,500 Mr4. CeTIt1 MoryT CPYHK41t10HIt1poBaTb 
KaK Ha onpe,QeneHHOIii '-IaCTOTe, TaK It1 B pe)l(lt1Me Bbl60pa 
«ny'-lwelii '-IaCTOTbl» B nepe,Qenax YKa3aHHolii nOnOCbl. 

PeMOHTHo-onepaTHBHaSi paAHocBSl3b POPC-u 
Ha Y'-laCTKax )l(ene3HblX ,Qopor C03,QaeTCfl Ha OCHOBe 

ceTelii CBfl31t1 06~ero nonb30BaHlt1fl. C 4enblO Halt160nee 
nonHoro 3a,QeliicTBOBaHlt1fl '-IaCTOTHoro pecypca 3TIt1 CeTIt1 
opraHIt13YlOTCfl B nonocax '-IaCTOT 152,500-152,675 It1 
153,450-153,675 Mr4. Ha Y'-lacTKax )l(ene3HblX ,Qopor, 

Pille . 2 '-{O.'PAOD. 
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M~H~ManbHO Heo6­
xOA~Moe ... ~cno Tpe6y­

B~A y ...aCTKa 
 '-IacToTbl eMoerpynn AynneK­>Kene3HOl1 B rpynne ... ~cno 
Aopor~ 

AynneKc- CHblX nap 
...aCTOTHblX nap B rpyn­

...aCTOT nax 

F1.1/F1.2, 

F2.1/F2.2; 


nlllHell1Hbl1l1 F3.1/F3.2,

1 6 6 

Y'-laCTOK I F4.1/F4.2; 

F5.1/F5.2, 


F6.1/F6.2 


ipynna 1: 
F1.1/F1 .2, 

F2.1/F2.2; 
F3.1/F3.2, 

F4.1/F4.2;
>Kene3Ho,Qo­ F5.1/F5.2,
PO>KHblll1 y3en I 

F6.1/F6.2

C '-leTblpbMfl 2 
 12 12

ipynna 2: 
HanpaBneHIII­ F7.1/F7.2,

5lMill F8.1/F8.2; 
F9.1/F9.2, 

F10.1/F10.2; 
F11.1/F11.2,) F12.1/F12.2 

MOCKOBCKIIIII1 

>Kene3HO,QO- ipynnbI1-5: 


PO)l(Hbll11 Y3en 5 30 F1.1/F1 .2- 30 


(10 HanpaB- F30.1/F30.2 

neHIII 111) 


He BKnIO'-IaIOIl.\It1X KpynHble )l(ene3HO,QopO)l(Hble Y3nbl, 
MoryT ,QonOnHIt1TenbHO It1CnOnb30BaTbCfl nonOCbl '-IaCTOT 
152,150-152,500 Mr4 It1 153,100-153,450 Mr4· 

OT,QenbHble CeTIt1 peMoHTHo-OnepaTIt1BHOIii Pa,Q1t10CBfl31t1 
MoryT pa60TaTb no Bbl,QeneHHblM '-IaCTOTaM B npe,Qenax 
nepBolii1t13 YKa3aHHbix ,QonOnHIt1TenbHblx nonoc '-IaCTOT. 

TPE50BAHLo151 K PAALo103IlEKTPOHHbiM CPEACTBAM 

• ,Qnfl OpraHIt13a41t11t1 )l(ene3Ho,QopO)l(HOIii pa,Q1t10CBfl31t1 It1 
nepe,Qa'-llt1 ,QaHHblx MoryT nplt1MeHflTbcfl aHanorOBble It1 
4 1t1 CPPoBbie pa,Q1t103neKTpOHHble cpe,QcTBa, TeXHlt1'-1eCKlt1e 
xapaKTep,It1CTIt1KIt1 KOTOPblX cooTBeTcTBYIOT Tpe60BaHIt1­
flM, nplt1HflTblM ,Qn51 P3C nO,QBIt1)1(HOIiiIt1 cplt1KClt1pOBaHHolii 
r.nY)l(6 rpa)l(,QaHcKoro Ha3Ha'-leHlt1fl ,Qlt1ana30Ha 160 Mr4, 

TaK)I(e cooTBeTcTBYlOIl.\It1e TeXHIt1'-1eCKIt1M xapaKTeplt1C­
TIt1KaM, onpe,QeneHHblM rocY,QapcTBeHHblMIt1 paAlt1o'-lac­

TOTHblMIt1 opraHaMIt1. 
PaAIt10Cpe,QcTBa, nplt1MeHfleMble ,Qnfl nOCTpOeHlt1fl 

aHanorOBblX CIt1CTeM It1 ceTelii, ,Qon)l(Hbl COOTBeTCTBOBaTb 
TeXHIt1'-1eCKIt1M Tpe60BaHIt151M, 1t13nO)l(eHHbiM B «npaBIt1­
nax nplt1MeHeHlt1fl 6a30Bbix cTaH41t11ii It1 peTpaHcnflTopoB 
CIt1CTeM nO,QBIt1)1(HOIii pa,Qlt1oTenecpoHHolii CBfl31t1. YacTb III. 
npaBlt1na nplt1MeHeHlt1fl 060pY,QoBaHIt151 nO,QCIt1CTeM 6a30­
BblX CTaH 41t11ii , It1cnonb3ylO~lt1x aHanoroBYIO yrnoBylO MO­
,Qynfl41t11O» (nplt1Ka3 MIt1HIt1HCPOPMCBfl31t1 Pocclt1liicKolii <De­
,Qepa41t11t1 OT 11.01.2010 NQ 3) It1 "npaBlt1naX nplt1MeHeHlt1fl 
a60HeHTcKIt1x pa,Qlt1ocTaH41t11ii C aHanoroBolii MO,Qynfl4lt1elii 

ceTelii nO,QBIt1)1(HOIii pa,Q1t10CBfl31t1» (nplt1Ka3 MIt1HIt1HCPOPM­
CBfl31t1 Pocclt1liicKolii <De,Qepa41t11t1 OT 12.04.2007 NQ 46) . 

PaAIt10Cpe,QcTBa, npe,QHa3Ha'-leHH~e ,Qnfl CIt1CTeM 
It1 ceTelii 41t1CPPOBOlii )l(ene3Ho,QopO)l(HOIii pa,Q1t10CBfl31t1, 
,Qon)l(Hbl OTBe'-laTb TeXHW·leCKIt1M Tpe60BaHlt1flM, 1t13nO­
)l(eHHbIM B «npaBlt1naX nplt1MeHeHlt1fl 6a30Bbix CTaH41t11ii1t1 
peTpaHcnflTopoB CIt1CTeM nO,QBIt1)1(HOIii pa,Qlt1oTenecpoHHolii 
CBfl31t1. YacTb IV. npaBlt1na nplt1MeHeHIt151 060pY,QoBaHlt1fl 
nO,QCIt1CTeM 6a30Bbix CTaH41t11ii ceTelii nO,QBIt1)1(HOIii pa,Qlt1o­

ABTOMATV1KA, CBSl3b, IIIH<I>OPMATV1KA 6-2013 

CBfl31t1 CTaH,QapTa DMR» (nplt1Ka3 MIt1HIt1HCPOPMCBfl31t1 POC­
clt1liicKolii <De,Qepa41t11t1 OT 05.02.201 0 N 26) It1 «npaBlt1naX 
nplt1MeHeHlt1fl a60HeHTCKIt1x pa,Qlt1ocTaH41t11ii C 4 1t1CPPOBOlii 
MO,Qyn514It1elii ceTelii nO,QBIt1)1(HOIii pa,Q1t10CBfl31t1 CTaH,QapTa 
DMR» (nplt1Ka3 MIt1HIt1HCPOPMCBfl31t1 Pocclt1i'1cKolii <De,Qepa­

41t11-1 OT 28.10.2008 NQ 86). 
nplt1MeHfleMble B ,QeliicTBylO~lt1x CIt1CTeMaX It1 ceTflX 

aHanoroBolii noe3,QHolii, CTaH41t10HHOliilt1 peMoHTHo-one­
paTIt1BHOIii Pa,Q1t10CBfl31-1 pa,Q1t103neKTpoHHble cpe,QCTBa 
,Qon)l(Hbl y,QoBneTBopflTb Tpe60BaHIt1flM rOCT 12252 
«Pa,Q1t10CTaH41t11-1 C yrnoBolii MO,Qynfl4lt1elii cyxonYTHolii 
nO,QBIt1)1(HOIii cnY)l(6bl. Tlt1nbl, OCHOBHble napaMeTpbl, Tex­
HIt1'-1eCKlt1e Tpe60BaHIt1fl It1 MeTO,Qbl 1t13MepeHIt1Iii». 

Bce P3C ,Qon)l(Hbl It1MeTb COOTBeTCTBYIOLl.\lt1e CepTIt1­

cplt1Ka41t10HHbie ,QOKYMeHTbl. 

PA3PA50TKA l.JTn Y3IlOB Lo1 PErLo10HOB 

• Cne,QyeT OTMeTIt1Tb, '-Ito BblCOKoe Ka'-leCTBO '-IaCTOTHO­
Tepplt1TOplt1anbHOro nnaHlt1pOBaHlt1fl ,QOCTlt1raeTCfl TonbKO 
nplt1 It1CnOnb30BaHIt11t1 OnTIt1MIt13a41t10HHbiX np04e,Qyp. TaK, 
nplt1 pa3pa60TKe YTn nplt1MeHfleTC51 anrOplt1TM, B KOTOPOM 
HOBbl1ii '-IaCTOTHbllii KaHan ,Qnfl HeKOTopolii 30Hbl nplt1eMa 
(COTbl) Bbl61t1paeTCfl no Kplt1Teplt11O MIt1HIt1MIt13a41t11t1 nOMex 

OT coceAHIt1X COT. 
lt1CXO,Q511t13 TaKOrO anrOplt1TMa C03,QaHa It1 YTBep)l(,QeHa 

OAO «P>K,Q» «MeTo,QIt1Ka nOCTpOeHlt1fl ceTelii pa,Qlt1o­
CBfl31t1 It1 paC'-IeTa It1X B3alt1MHbiX Bnlt151HIt1Iii Ha KpynHblx 
CTaH41t1flX It1 )l(ene3Ho,QopO)l(HbIX Y3nax» It1 cooTBeTcTBY­
lOLl.\ee nporpaMMHoe 06eCne'-leHlt1e. 6naro,Qapfl 3TOMY 

pa3pa60TaH bl: 
06~1t11ii no,Qxo,Q K nOCTpOeHlt11O It1 pac'-IeTY ceTelii no,Q­

BIt1)1(HOIii Pa,Q1t10CBfl31t1, a TalOKe onpeAeneHbl OCHOBHble 
3Tanbl It1 cocTaBnfllO~lt1e '-IaCTOTHO-TeppIt1TOplt1anbHoro 
nnaHlt1pOBaHlt1fl ceTelii )l(ene3Ho,QopO)l(HOIii pa,Q1t10CBfl31t1; 

MeTo,QIt1Ka paC'-IeTa 30H 06cnY)l(It1BaHIt1fl6a30Bbix CTaH­
41t11ii It1 peTpaHcnflTopoB CeTIt1 nO,QBIt1)1(HOIii pa,Q1t10CBfl31t1 
B paMKax OnTIt1MIt13a41t11t1 '-IaCTOTHoro nnaHa C Y'-leToM 
nOMeXOBoro Bnlt1flHlt1fl OT coce,QHIt1X P3C B ceTflX )l(ene3­
HO,QOPO)l(HOIii pa,Q1t10CBfl31t1. nplt1 onpe,QeneHIt1It1 ,QanbHOCTIt1 
CBfl31t11t1 30H nOKpblTIt151It1CnOnb30Banacb MO,Qenb pacnpo­
cTpaHeHlt1fl pa,Q1t10BOnH, OCHOBaHHafl Ha PeKoMeH,Qa41t11t1 

MC3-R P.1546 "MeTo,Q npOrH031t1pOBaHIt1fl ,Qnfl Tpacc 
«TO'-lKa-30Ha» ,Qnfl Ha3eMHbiX cnY)l(6 B ,Qlt1ana30He '-Iac­
TOT OT 30,Q0 3000 Mr4» . Ha OCHOBe 3TOlii MO,Qenlt1 6bln 
COCTaBneH 06061l.\eHHbilii anrOplt1TM npOrH031t1pOBaHIt1fl 

3neKTpOMarHIt1THOlii 06cTaHoBKIt1; 
MeTO,QIt1Ka, 06ecne'-lIt1BalO~afl OnTIt1MIt13a41t11O '-IaCTO­

THO-Tepplt1TOplt1anbHOro nnaHlt1pOBaHlt1fl C Y'-leToM nOMe­
XOBoro Bnlt1flHlt1fl coce,QHIt1X P3C. MeTo,QIt1Ka OCHOBaHa Ha 
3BOnlO41t10HHOM anroplt1TMe, KOTOPbl1ii n03BonfleT OTHOCIt1­
TenbHO 6blCTPO onpe,Qenlt1Tb KBa31t10nTIt1ManbHOe pacnpe­
,QeneHlt1e '-IaCTOTHbIX KaHanOB C Y'-leToM paCC'-IIt1TaHHblx 
YPoBHelii Clt1rHa!flOB. 3TOT anrOplt1TM ,QaeT B03MO)l(HOCTb 
nYTeM CTOXaCTIt1'-1eCKOrO nOIt1CKa '-IaCTOTHbIX KaHanOB Ha 
cnY'-laliiHo Bbl61t1paeMbix 6C 06eCne'-lIt1BaTb 3a,QaHHoe 
Ka'-lectso 06cnY)l(It1BaHIt1fl B ycnoBlt1flx OrpaHIt1'-1eHHOrO 

'-IaCTOTHoro pecypca; 
MeTo,QIt1Ka paC'-IeTa 3neKTpOMarHIt1THOlii COBMeCTIt1MOC­

TIt1 nOKanbHolii rpynnlt1poBKIt1 P3C (B Y3nax) It1 peKoMeH­
,Qa41t11t1 no CHlt1)1(eHlt11O ypOBHfl B3alt1MHbiX Bnlt1flHIt1Iii. 

Ha OCHOBe YKa3aHHbix MeTo,QIt1K B Te'-leHlt1e npo,Qon)l(lt1­
TenbHoro BpeMeHIt1 B03MO)l(HO ocy~ecTBnflTb pa3pa60TKY 
OnTIt1MIt131t1pOBaHHbix '-IaCTOTHO-Tepplt1TOplt1anbHblX nnaHOB 
,Qnfl ceTelii TeXHOnOrlt1'-1eCKOIii Pa,Q1t10CBfl31t1 Ha KpynHblx 
CTaH41t1flX It1 Y3nax )l(ene3HblX Aopor OAO «P>K,Q>? C y'-le­
TOM B3alt1MHOrO nOMeXOBoro Bnlt151Hlt1fl P3C. 
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B.A. BOPOHVlH, 

Ha~anbHI!1K OTAeneHI!151 
 llB~>KEH~E &YllET
BHeApeHI!151 CI!1CTeM >KAT 
Hlt1lt1AC 
A.r. 5APAHOB, OprAH~30BAHO nO-HOBOMY 
rlt1n OTAena npoeKTHo-
1!13blCKaTenbCKI!1X pa60T 

P.B.50KJlA)f(KOB, nOcneAH~e AeCSfT~neT~SI B CBSl3~ C nepenpo4Jliln~pOBaHHeM 60nbWHHC­
3aMeCTI!1Tenb PYKoBoAI!1Ten51 

TBa CTOnW-IHbIX npeAnpHSlTH~ 3 Ha4 l-1MOCTb M anoro Konb4a MOCKOBC­LjeHTpa npo6neM 

3KOnOrl!1~eCKol:i 6e30nacHocTI!1 KOH >Kene3HOH AoporH KaK rpY30BO~ MarHCTpanH nOCTeneHHO naAana. 


C.H. YYPKVlH, BMeCTe C TeM HapaCTalO~He TpaHcnopTHble npo6neMbi 3 aCTa BHnH 

Ha~anbHI!1K ceKTopa 
 3aAYMaTbCSf 0 B.93MO>KHOCTH opraH~3a4~~ Ha HeM naCCa>K~pCKOro AB~­
penbCOBblX L\enel:i 

>KeHl-1Sf. B npownOM rOAY MOCKOBCKHM npaB~TenbCTBOM ~ OAO «P>KA» 
6bll10 np~HSfTO COBMeCTHoe peWeHl-1e 0 pean~3a4l-1l-1 3TOH HAe~ . 

• B HaCTO~Ll.\ee BpeM5I Manoe KOnbl..\O - 3TO AByxnyTHa~ nOCKonbKY OHVI cpOPMVlpyIOTC~ B3aBVlCVlMOCTVI OT paCCTO­
MarVlcTpanb C aBTOHOMHOIl1 T~roill 06Ll.\eLfl npoT~~eHHoc­ ~HVI~ AO XBOCTa BnepeAVlVlAYLl.\ero noe3Aa VlnVl nOKa3a­
TblO 54 KM. Ha Hell1 VlMeeTC~ 12 CTaHl..\VlII1, B TOM YVlcne HVliII BXOAHOro CBeTocpopa. It1Haye roBOp~, ycnoBHa~ rpa­
nVlx060pbl, AHAPOHOBKa VI P~A APyrVlx AOCTaTOYHO cno~­ HVll..\a 6noK-yyaCTKa Mo~eT npOXOAVlTb Me~AY nlO6bl 

HblX CTOYKVI 3peHVI~ nYTeBoro pa3BVlTVI~. XapaKTepHOIl1 
 napaMVI penbCOBblX l..\eneLfl VI AVlCKpeTHOCTb c6nVl~eH 

oc06eHHocTblO AoporVl 51Bn~IOTC~ Mana~ ,D,nVlHa nepero­
 noe3AOB onpeAen~eTC~ ,D,nVlHoili OAHOIl1 penbCOBOLfl l..\enVl ,
HOB, 60nbwoe KOnVlyeCTBO VlCKYCCTBeHHblx coopy~eHVlII1 a He ,QnVlHOIl1 Bcero 6noK-yyaCTKa. 

VI nOAxOAOB C paAVlanbHblx HanpaBneHVlII1. 
 LJT06bl pacnpOCTpaHVlTb TaKOLfl npVlHl..\Vln VI ,D,n~ ABVI­

B XOAe TeXHVlyeCKoro nepeBoopy~eHVI~ npeACTOVlT ~eHVI~ no CTaHl..\VlOHHbIM nyT~M , ~Bn~IOLl.\VlMC~ npOAon­
BblnonHVlTb orpOMHblLfl 06beM pa60T no peKOHCTpYKl..\VIVI ~eHVleM neperoHHblx, npeAYCMaTpVlBaIOTC~ ABa pe~VlMa
VlCKYCCTBeHHblx coopy~eHVlII1, npOKnaAKe TpeTbero pa60Tbi CTaHl..\VlVI- aBTOMaTVlyeCKOe ynpaBneHVle VI ynpaB­
nyTVI, 3neKTpVlcpVl Kal..\VIVI , C03AaHVlIO VlHcppaCTpYKTYPbl neHVle onepaTopOM. nepBbl1l1 Vl3 HVIX npVlMeHVlM TonbKO 
,D,n~ npVlropOAHoro nOABVI~Horo COCTaBa VI YA06cTBa ,D,n~ noe3AHbiX MapwpyTOB, B KOTopble BXOA~T nyTVI, . 
06cny~VlBaHVI~ nacca~VlpOB . ~Bn~IOLl.\Vlec~ npOAon~eHVleM neperoHOB. B OCTanbHblX 

C l..\enblO COKpaLl.\eHVI~ Me~noe3AHoro VlHTepBana, cnyya~x Mo~eT Vlcnonb30BaTbC~ TOnbKO pe~VlM ynpaB­
oc06eHHO npVl ABVI~eHVIVI B npeAenax CTaH l..\VI VI , B3aMeH neHVI~ onepaTOpOM (Ae~ypHbIM no CTaHl..\VIVI VlnVl noe3A­
TpaAVll..\VlOHH~X peweHVliII nnaHVlpyeTc~ npVlMeHVlTb HblM AVlCneTyepOM) B COOTBeTCTBVIVI C YCTaHOBneHHblMVI 
CVlCTeMY VlHTepBanbHoro perynVlpoBaHVI~ Ha OCHOBe 3aBVlCVI MOCT~MVI. 
nO,QBVI~HbIX 6noK-yyaCTKOB, KOTopa~ XopOWO 3apeKO­ B pe~VlMe aBTOMaTVlyeCKOro ynpaBneHVI~ CTaHl..\VlOH­
MeHAOBana ce6~ B COCTaBe YCTPOLflCTB aBT06nOKVlpOBKVI Hble nyTVI , 3aAeillcTBOBaHHbie B noe3AHOM MapwpyTe,

(VlMeHHO n03TOMY Vlcnonb3yeTc5I TepMVlH ,,6noK-yyaC­
 paCCMaTpVlBaIOTC~ KaK npOAon~eHVle neperoHa. B HeM 
TOK») . BnepBble TaKVle peweHVI~ Ha 6a3e annapaTYPbl Mo~eT HaxOAVlTbC~ nlO60ill CTaHl..\VlOHHblili yyaCTOK nyTVI,
A5TLl-M 6blnVl peanVl30BaHbi Ha neperoHe MeTannypr­ OrpaHVlyeHHbl1l1 BXOAHbIMVI, BblXOAHblMVI VI MapwpYTHbl­
HorVlHCK MOCKOBCKOIl1 AoporVl . Tenepb npVlHl..\Vln nOA­ MVI cBeTocpopaMVI. )J,e~ypHblili no cTaHl..\VIVI VI noe3AHoili 

BVI~HbIX 6noK-yyaCTKOB 6YAeT Vlcnonb30BaTbC~ VI npVl 
 AVlCneTyep VlMelOT Kpall1He OrpaHVlyeHHble B03MO~HOCT 

ABVI~eHVIVI B npe,Qenax CTaHl..\VlVI. 
 ynpaBneHVlI'I o6beKTaMVI CLl5 Ha yyaCTKaX, HaxoA 

npOMe~YTOYHbIM 3TanOM nepexOAa K aBTo6nOKVI­ Ll.\VlXC~ Ha aBTOMaTVlyeCKOM ynpaBneHVlVI. ¢aKTVlyeCKVI
pOBKe C nO,QBVI~HbIMVI 6noK-yyaCTKaMVI MO~HO CYVlTaTb OHVI MoryT TonbKO nepeKnIOYVlTb YCTpoillcTBa B pe~VlM
aBT06nOKVlpOBKY C aBTOMaTVlyeCKOIl1 nOKOMOTVlBHOLfl ynpaBneHVI~ onepaTopoM VlnVl BKnlOYVlTb 3anpeLl.\alOLl.\ee
CVlrHanVl3al..\Vlell1, npVlMeH~eMOIl1 KaK caMOCTO~TenbHoe nOKa3aHVle Ha OrpaHVlYVlBalOLl.\eM yyaCTOK cBeTocpope,
CpeACTBO CVlrHanVl3al..\VIVI VI CB~3V1 (AnCO). BAnCO YTO aBTOMaTVlyeCKVI npVlBeAeT K ero nepexoAY B pe~VlM
ynpaBneHVle ABVI~eHVleM opraHVl3yeTc~ no nOKa3aHVl5IM ynpaBneHVI~ onepaTopoM. 
nOKOMOTVlBHblX cBeTocpopoB 6e3 Vlcnonb30BaHVI~ Hanonb­ Bce cTpenKVI yyaCTKa Ha aBTOMaTVlyeCKOM ynpaB­
HbIX. IpaHVll..\aMVl6noK-yyacTKoB ~Bn5lIOTC~ Cnel..\VlanbHble neHVIVI 3aMbIKaIOTC~ ,D,n~ ABVI~eHVI~ no maBHoMY nyTVI.
3HaKVI VlnVl BXOAHble cBeTocpopbl. B COCTaB Ka~Aoro BxoAHble, BblxoAHble VI MapwpYTHble cBeTocpopbl B ero 
6noK-yyaCTKa, KaK npaBVlno, BXOAVIT AO 3-4 penbcoBblX npeAenax no XOAY ABVI~eHVI~ noe3Aa raC~TC~ VI Ha HVIX 
l..\enell1 TOHanbHOIl1 yaCTOTbl. IpaHVll..\bl «nOABVI~HbIX» 3a~VlraeTC~ Cnel..\VlanbHblLfl YKa3aTenb 0 pe~VlMe aBTO­
6noK-yyaCTKOB He npVlB~3aHbl ~eCTKO K HanonbHblM 06b­ MaTVlyeCKOro ynpaBneHVI~ VI ,QBVI~eHVIVI no nOKa3aHVI~M 
eKTaM (CBeTocpopaM VI Cnel..\VlanbHblM 3HaKaM), a KaK 6bl nOKOMOTVlBHblX cBeTocpopoB. 
CMeLl.\aIOTC~ 3a XBOCTOM noe3Aa, C03AaBa~ AonYCTVlMoe PenbcoBble l..\enVl yYaCTKOB, KOTopble MorYT nepeAa­
no ycnoBVI~M 06eCneyeHVI~ 6e30naCHOCTVI paCCTO~HVle BaTbC~ Ha pe~VlM aBTOMaTVlyeCKoro ynpaBneHVI~, KO,QVlpy­
c6nVl~eHVI~ coceAHVlx nOABVI~HbIX eAVlHVll..\. IOTC~ CVlrHanaMVI AnCH VI AnC-EH He3aBVlCVlMO OT yCTa­

EcnVl B aBT06nOKVlpOBKe CnpoxOAHblMVI CBeTOcpopa­ HOBneHHoro pe~VlMa. ,D,n~ yMeHbweHVI~ KonVlyeCTBa c60eB 
MVI VlnVl AnCO An~ Ka~AoLfl penbCOBOIl1 l..\enVl B npeAenax nOKoMoTVlBHOili cVlrHanVl3al..\VIVI Ha rnaBHblX nyT~x CTaHl..\VIVI 
6noK-yyaCTKa cpopMVlpyeTc~ OAVlH VI TOT ~e KOA AnC, TO npeAnOYTVlTenbHo npVlMeH~Tb 6eccTbiKoBbie penbcoBble 
npVl Vlcnonb30BaHVIVI nOABVI~HbIX 6noK-yyaCTKOB KOAbl l..\enVl. 1t130nVlpYIOLl.\Vle CTblKVI 06~3aTenbHbl y BXOAHbIX, 
nlO6blX coceAHVlX penbCOBblX l..\eneill MoryT OmVlyaTbC~, BblXOAHblX VI MapwpyTHblx cseTocpopoB, Me~AY penbco­
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BblMVI l..\en5lMVI Ha rpaHVll..\ax napannenbHblx MapwpYToB, a 
Ta~e B Tex cnyya~x, KorAa VlX HeB03MO~HO y6paTb Vl3-3a 
oc06eHHocTeLfl nYTeBoro pa3BVlTV1~ CTaHl..\VlVI. ,D,nVlHa penb­
COBblX l..\eneLfl Ha TaKVlX yyaCTKax He Aon~Ha npeBblwaTb 
350 M - MVlHVlManbHoro wara, CKOTOPblM Mo~eT MeH5ITbC~ 
TOYKa npVlB~3KVI nO,lJ,BVI~HOro 6noK-yyaCTKa. 

B npeAenax 6eccTbiKoBoro yyaCTKa KOAVlpyeTc~ 
TonbKO 3aH5ITa~ ronoBoili noe3Aa penbcoBa~ l..\enb. )J,n~ 
YCTOLflYVlBOCTVI BocnpVl~TVI~ KOAOB AnC Ha ero rpaHVll..\aX 
opraHVl3yeTc~ npeABapVlTenbHoe KOAVlpoBaHVle nepBoili 
penbcoBoLfl l..\enVl 3a Vl30nVlpYIOLl.\VlM CTbIKOM. 

Ha npoT~~eHHblx CTaHl..\VlOHHbIX yyaCTKaX C 6eccTbl­
KOBblMVI penbcoBblMVI l..\en~MVI Tpe6yeTc~ VlCKnIOYVlTb 
pacnpocTpaHeHVle KOAOB AnC Ha yyaCTKVI napan­
nenbHblX VI Bpa~Ae6Hblx MapwpyToB npVl HapyweHVIVI 
Vl30n~l..\VIVI CTbIKOB. C 3TOili l..\enblO Bce cbe3Abi Me~AY 
maBHblMVI nyT~MVI, a Ta~e CTblKVI y BXOAHbIX, BbIXOA­
HblX VI MaHeBpoBblX cBeTocpopoB 060PYAyIOTC~ cxeMaMVI 
KOHTpon~ CXOAa CTblKa (KCG) . 

B cnyyae CXOAa Vl30nVlpYIOLl.\ero CTblKa YCTpOLflCTBa pa­
60TaIQT cneAYIOLl.\VlM 06pa30M. EcnVl KOAVlpyeTc~ TonbKO 
OAVlH Vl3 pa3AeneHHbix HeVlcnpaBHblM CTblKOM 6eccTblKO­

IX yYaCTKOB, TO ero KOAVlpOBaHVle npoAon~aeTC~ 6e3 
MeHeHVlLfl. B cnyyae KorAa noe3AHa~ cVlTyal..\VI~ npeAYC­

MaTpVlBaeT KOAVlpOBaHVle 060Vlx 6eCCTbiKOBbiX yyaCTKOB 
(BKJllOya~ cnyyaLfl npeABapVlTenbHoro KOAVlpOBaHVI~ cpaK­
TVlyeCKVI He 3aH~Toro yyaCTKa), HeVlcnpaBHOCTb Vl30n~l..\VIVI 
CTblKa Aon~Ha npVlBOAVlTb K BblKnlOyeHVlIO KOAVlpOBaHVI~ 
Ha 060Vlx Vl30nVlpOBaHHbiX yyaCTKax. 

BHe 3aBVlCVlMOCTVI OT YCTaHOBneHHoro pe~VlMa 6ec­
npen~TCTBeHHoe pacnpOCTpaHeHVle CVlrHanOB AnC no 
,D,nVlHHbIM yyaCTKaM 6eCCTbiKOBbiX penbCOBblX l..\eneLfl 
Tpe6yeT npVlH~TVI~ AononHVlTenbHblX Mep no 06ecneye­
HVIIO 6e30naCHOCTVI ABVI~eHVI~ npVl npoe3Ae noe3AOM 
3anpeLl.\alOLl.\ero nOKa3aHVI~ noe3AHoro CBeTocpopa. 

Ha CTaHl..\VlOHHbIX penbCOBblX l..\en5lx CVl30nVlpYIOLl.\VlMVI 
CTblKaMVI TaKa~ np06neMa B03HVlKaeT, KorAa KOAVlpye­
Ma~ penbCOBa~ l..\enb Ha maBHOM XOAY VlMeeT OTBeTB­
neHVle, HenocpeACTBeHHO npVlMblKalOLl.\ee K 60KOBOMY 
npVleMOOTnpaBOYHOMY nyTVI. B 3TOM cflyyae YCTpOLflCTBa 
6e30naCHOCTVI nOKOMOTVlBa, npocneAOBaBwero 3arlpe­
Ll.\alOLl.\VlLfl BblXOAHOili CI38-roq)OP CnpVleMOOmpaBOYHOrO 
nyTVI, nocne KOAa K>K MoryT BocnpVlH~Tb pa3peWalOLl.\VliII 

OA MapwpyTa no maBHOMY nyTVI (>K VlnVl 3). 
B TOHanbHblX penbcoBblX l..\en~x 3Ta np06neMa pewa­

eTC~ CnOMOLl.\blO KOHTpon~ OyepeAHOCTVI cpa6aTblBaHVI~ 
nYTeBblx npVleMHVlKoB, YCTaHoBneHHblx Ha OTBeTBneHVI~X 
K maBHOMY VI 60KOBOMY npVleMoOmpaBOYHoMY nyT~M 
(pe~VlM K30) . EcnVl 3Ta OyepeAHOCTb He COOTBeTcTByeT 
MapwpyTy ABVI~eHVI~ no maBHOMY nyTVI, KOAVlpOBaHVle 
aBTOMaTVlyeCKVI BbIKnlOyaeTC~. Ha nOKOMOTVlBe, npo­
cneAOBaBweM 3anpeLl.\alOLl.\ee nOKa3aHVle BblXOAHOro 
CBeTocpopa C 60KOBOro npVleMOOmpaBOYHOrO nyTVI, 
3TO npVlBOAVlT KVl3MeHeHVlIO nOKa3aHVliII nOKOMOTVlBHoro 
CBeTocpopa C K>K Ha K VI 3KCTpeHHOMY TopMo~eHVlIO. 

)J,n~ 6eCCTbiKOSbiX penbCOBblX l..\eneLfl aHanOrVlYHblili 
KOHTponb Heo6xOAVlMO npeAYCMaTpVlBaTb He B npeAe­
nax OAHOili penbcoBoLfl l..\enVl, a Bcero 6eccTbiKoBoro 
yyaCTKa VI Bcex oTBeTBneHVlLfl, HeCaHKl..\VlOHVlpOBaHHoe 
ABVI~eHVle no KOTOPblM He Mo~eT 6blTb npeAOTBpaLl.\eHO 
Cnel..\VlanbHblMVI nYTeBblMVI YCTpOLflCTBaMVI (c6paCbIBa­
IOLl.\VlMVI CTpenKaMVI, TOPM03HblMVI ynopaMVI VI AP.), a 
TaK~e VlCKnlOyeHVleM KOAVlpOBaHVI~ penbCOBblX l..\eneLfl, 
npVlMbIKalOLl.\VlX K TaKVlM OTBeTBneHVI~M. 

B 3TOM cnyyae Aon~Ha KOHTponVlpOBaTbC~ nocne­
AOBaTenbHOCTb 3aH~TVI~ VI oCB060~AeHVI~ penbCOBblX 

l..\eneill B MapwpyTe cneAOBaHll1fl. HapyweHVle :noill 
norVlKVI BocnpVlHVlMaeTc~ KaK nOTeHl..\VlanbHa~ B03­
MO~HOCTb HeCaHKl..\VlOHVlpOBaHHoro npocneAoBaHVI~ 

3anpeLl.\alOLl.\ero CVlrHana APyrVlM COCTaBOM CBble3AOM 
Ha MapwpyT cneAOBaHVI~. B TaKoili cVlTyal..\VIVI KOAVlpO­
BaHVle Bcex penbcoBblX l..\eneLfl 6eccTbiKoBoro yyaCTKa 
npeKpaLl.\aeTC~, YTO npVlBoAVlT K Vl3MeHeHVlIO nOKa3aHVlLfl 
nOKOMOTVlBHoro cBeTocpopa noe3Aa-HapywVlTen~ C K>K 
Ha K VI ero 3KcTpeHHoMY TopMo~eHVlIO. 

He06xoAVlMO Ta~e KOHTponVlpoBaTb cpaKTVlyecKYIO 
cB060AHOCTb penbcoBblX l..\eneLfl Ha rpaHVll..\aX yyaCTKa, 
He BXOA~Ll.\VlX B MapwpyT cneAOBaHVI~ . It1x 3aH~TOCTb 
Aon~Ha BocnpVlHVlMaTbC~ KaK nOTeHl..\VlanbHa~ B03MO~­
HOCTb HeCaHKl..\VlOHVlpOBaHHoro npocneAOBaHVI~ 3anpe­
Ll.\alOLl.\ero CVlrHana APyrVlM COCTaBOM CnpeKpaLl.\eHVleM 
KOAVlpOBaHVI~ Bcex penbCOBblX l..\eneill yYaCTKa. 

Ha neperOHax VI CTaHl..\VI~X Manoro KOnbl..\a 6YAeT VlC­
nonb30BaTbC~ annapaTypa penbCOBblX l..\eneill CVlCTeMbl 
A5TLl-MW, pa60TalOLl.\a~ B AVlana30He yaCTOT OT 475 
AO 925 Il..\ C AononHVlTenbHblM KOAOBblM pa3AeneHVleM 
CVlrHanOB (Ha Ka~AoLfl yaCTOTe npVlMeH~eTc~ OAVlH Vl3 
12 pa3nVlYHbiX KOAOB). C MVlKpOnp0l..\eCCOpHoili l..\eHT­
panVl3al..\Vleili EBILock 950 3TVI penbcoBble l..\enVl 6YAYT 
B3aVlMoAeLflcTBoBaTb no l..\VlCPPOBOMY VlHTepcpeilicy. 

YnpaBn5ITb neperoHHblMVI YCTpoLflcTBaMVI 6YAeT CVlC­
TeMa A5TLl-MW C yyeTOM VlHcpopMal..\VIVI 06 YCTaHoB­
neHHOM HanpaBneHVIVI ABVI~eHVI~ VI COCTO~HVIVI BXOAHblX 
cBeTocpopoB, nocTynalOLl.\e.Lfl OT MVlKpOnp0l..\eCCOpHoili 
l..\eHTpanVl3al..\VlVI. CVlcTeMa EBILock 950 Ta~e 6YAeT 
npeAocTaBn~Tb CBeAeHVI~ 06 YCTaHoBneHHblx pe~VlMax 
pa60Tbl, MapwpYTax ABVI~eHVI~, BKnlOyeHVIVI KOAVlpoBaHVI~ 
VI APyrVle, He06xoAVlMbie ,D,n~ YCTpoillcTB A6TLl-MW. B 
CBOIO OyepeAb OHa 6YAeT nonyyaTb AaHHbie OT YCTPOLflCTB 
A6TLl-MW 0 COCTO~HVIVI penbcoBblX l..\eneill, VlcnpaBHocTVI 
annapaTypbl, a Ta~e BbinonHeHVIVI nOrVlyeCKVlX 3aBVlCVI­
MocTeLfl B YCTpOLflCTBaX aBT06noKVlpoBKVI. 

B pe~VlMe aBTOMaTVlyeCKoro ynpaBneHVI~ BKnlOyeHVle 
KOAVlpoBaHVI~ VI Bbl60p KOAa AnC BbInOnH~IOTC~ an napa­
-rypoill A5TLl-MW. B pe~VlMe ynpaBneHVI~ onepaTOpoM 
BKnlOyeHVle KOAVlpoBaHVI~ peanVl3yeTc~ annapaTYPoLfl 
A5TLl-MW B 3aBVlCVlMOCTVI OT YCTaHoBneHHoro Mapwpy­
Ta cneAOBaHVI~, a Bbl60p KOAa - MnLl EBILock 950. 

3a OrpaHVlyeHVle KOAVlpoBaHVI~ npVl HapyweHVIVI pe­
~VlMOB KCC VlnVl K30 OTBeyaeT annapaTypa A5TLl-MW 
C nepeAayeLfl B MnLl VlHcpopMal..\VIVI 0 Bbl~BneHHbiX Hapy­
weHVI~X VI Hano~eHHblx OrpaHVlyeHVI~X Ha BKnlOyeHVle 
KOAVlpOBaHVl5I. KOHTponVlpYIOT norVlKY cneAOBaHVI~ nOA­
BVI~HbIX eAVlHVll..\ KaK A5TLl-M, TaK VI MnLl EBILock 950 co 
B3aVlMHbiM 06MeHoM AVlarHOCTVlyeCKOLfl VlHcpopMal..\VleLfl. 

Ha ManoM KOnbl..\e nnaHVlpyeTc~ opraHVl30BaTb eAVI­
Hblill AVlCneTyepCKVlIII LleHTp ynpaBneHVl5I ABVI~eHVleM 
(ACY-)J,) VI pa,o,VloKaHan,D,n~ nepeAayVl Ha nOKOMOTVlB AO­
nonHVlTenbHolll VlHcpopMal..\VlVI. B AanbHeLflweM 3TO MoryT 
6blTb CVlrHanbl ynpaBneHVI~ ABVI~eHVleM, Ay6nVlpYIOLl.\Vle 
KaHan AnC. npeAYCMaTpVlBaeTC5l Ta~e BHeApeHVle 
LleHTpanVl30BaHHOLfl VlHTerpVlpOBaHHOLfl CVlCTeMbl VlHCPOp­
MVlpOBaHVI~ nacca~VlpOB, onOBeLl.\eHVI~ pa60TalOLl.\VlX 
Ha ~ene3HOAopO~HbIX nyT~x VI napKOBoili CTaHl..\VlOHHOili 
CB~3V1 (LlIt1COn), KOTopa~ 6YAeT nonyyaTb He06xOAVlMbie 
AaHHbie HenocpeAcTBeHHO OT MnLl EBILock 950 VI aBTO­
MaTVl3V1poBaHHbix CVlCTeM ynpaBneHVI~ ABVI~eHVleM. 

BHeApeHVle npe,D,nO~eHHblx B CTaTbe TeXHVlyeCKVlX 
peweHVlLfl VI TexHonorVlLfl n03BonVlT AOCTVI% BblCOKOLfl 
VlHTeHCVlBHOCTVI ABVI~eHVI~ noe3AOB npVl 06eCneyeHVIVI 
HaAe~Hoili VI 6e30nacHoili pa60Tbi TeXHVlyeCKVlX cpeAcTB 
Ha ManoM KOnbl..\e MOCKOBCKOLfl AoporVl. 
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HOBA5f TEXHi4KA ~ TEXHOnOr i45f 


0./0. WATKOBCKVll1, 
TeXHI.-14eCKI.-1~ Al.-1peKTOp 
3AO «¢opaTeK AT», 
KaHA. TeXH. HayK 

A.Ei. KY3HEUOB, 
Ha4MbHI.-1K OTAena 
TeXHI.-14eCKI.-1X pa3pa6oToK 

B paMKaX pa60T no 
pa3B""T~1O M cOBep­
weHCTBOBaH""1O TeXH"" ­
\leCKr.1X tIlYHKL\""H Cr.1C ­
TeM MA5U-<D, ASUM-<D, 
MnAS-<D, 6a3""PYIO­
L14r.1XCSI Ha annapaTHOH 
nllaTtIlopMe MnU-M3-CI>, 
pa3pa60T4MKr.1 KOMna­
H~~ 3AO «<DopaTeK AT» 
npeAllaralOT peam•.,30­
BaTb MeTOA nocTpoe­
H""SI ~HTeptIJeHcHblx 
pelle C ynpaBlleHMeM 
nocpeAcTBoM AByxno ­
lllOCHor o pa3MbiKaHMSI 

"" McnOllb30BaHr.1eM 
06oPYAoBaHr.1S1 Ha Mr.1K­
ponpoL\eCCOpHoH 3lle ­
MeHTHoM 6a3e . 

8 	 6-2013 

YAK 656.25:621.318:004 

MOllvnM U OM 
BCV1CTEMAX HA 6A3E 
nJlATcDOPMbl MnU-M3-cD 
KnJO'1eBble cnOBa: MHTepcjJetlicHbltii MO,fJ.ynb, He3aBMCMMbie KaH8nbl, ,fJ.ByX­
nonJOCHoe pa3MbiKaHMe 

. ,D.n51 3Toro B COCTaBe CV1CTeM npV1Me­
H51IOT V1HTepcjJe~CHbl~ MO,Qynb UNOM 

(Universal Operating Module), ynpaB­
n51IOLllV1~ 3neKTpOnV1TaHltleM 06MOTOK 
pene Itl onpaWItlBalOLllItl~ V1X COCT051HV1e 
nocpe,QcTBoM KOHTpOn51 Hanltl~ltl51 

(OTCyTCTBItl51) 3neKTpltl~eCKO~ CB5131tl B 
4enltl Ha paCCT051HItlItl ,QO 6,5 KM. 

MO,Qynb ItlMeeT BoceMb KOMMy­
Ta41tl0HHbiX BbIXO,QOB ynpaBneHItl51. 
Ka>K,Qbl~ BbIXO,Q cjJYHK41tl0HItlpyeT 
no ,QByxKaHanbHoMY npV1H4Itlny, T.e. 
3neKTpltl~eCKa51 4enb, no KOTOpO~ 
nepe,QaeTC51 KOMaH,Qa ynpaBneHItl51, 
3aMb1KaeTC51 nocne,QOBaTenbHblM co­
e,QV1HeHltleM KOHTaKTOB ,QByX BCTpO­

eHHblX KOMMYTaTopoB. Ka>K,Qbl~ 
V13 3TItlX KOMMYTaTopoB pa60TaeT 
B COCTaBe c06CTBeHHoro KaHana 

ynpaBneHV151 MO,Qyn51. Harpy30~Hafl 
cnoc06HOCTb BbIXO,QOB xapaKTepV1­

3yeTC51 MaKCItlManbHO ,QonYCTV1MbIM 
3Ha~eHltleM TOKa npV1 onpe,QeneHHOM 
3Ha~eHV11tl Hanp51>KeHItl51 nOCT051HHOrO 
(U 1, U 2) V1 nepeMeHHoro (U3, U 4) TO­
KOB (CM. Ta6nItl4Y) . Benltl~ItlHa Hanp51­
>KeHV151 Bbl6ltlpaeTC51 B 3aBItlCItlMOCTV1 
OT ,QnV1Hbl Ka6en51. 

npltl nO,QKnlO~eHItlItl K MO,QynlO 
UNOM ItlH,QYKTItlBHO~ HarpY3KItl, 
HanpltlMep, 06MOTKItl pene, ynpaB­
n51eMO~ Hanp51>KeHltleM nOCT051H­

Horo TOKa, BbIXO,Qbl 3aLllltlLllalOT 
6e3blHep41tl0HHbiMItl ,QItlO,QaMItl 1tl/V1nltl 

BapItlCTOpaMV1. 
)J,n51 npV1eMa CltlrHanOB KOHTpOn51 

UNOM ItlMeeT BoceMb BXO,QOB B Ka>K­
,QOM 1tl3 ,QByX He3aBItlCV1MbIX KaHMOB. 

TaKV1M 06pa30M, MO,Qynb UNOM 
cnoc06eH npltlH51Tb ItlHcjJopMa41tl1O 0 
COCT051HItlItl BOCbMItl pene B COOTBeTC­

HanpSI>KeHHe, B 

TBItlItl C Tpe60B3HV151MItl 6e30naCHOCTItl 
(,QBYXKaHanbHO) Itlnltl 0 COCT051HV11tl 
16 pene, He CB513aHHbIX C 06ecne­
~eHltleM 6e30nacHocTItl ,QBItl>KeHItl51 
noe3,QOB (o,QHoKaHanbHo). 

LJT06bl 06eCne~ItlTb He3aBItl ­

CV1MOCTb KaHanOB ,Qn51 npltleMa 
CltlrHanOB, K Ka>K,QoMY 1tl3 HItlX no 
KnlO~aeTC51 c06cTBeHHbl~ ItlCTO~H .' 
3neKTpOn1tlTaHItl51 nOCT051HHOrO TOKa. 
Hanp51>KeHV1e ItlCTO~HV1KOB nltlTaHItl51 
,Qon>KHO 6blTb B npe,Qenax OT 24 
(-10 %),Qo 60 B (+20 %), BenV1~ItlHa 
nynbca41tl~ - He npeBblwaTb 10 %, 
TOK HarpY3KV1 - 100 MA Ha O,QV1H 
KaHan npltl ycnOBItlItl, ~TO Bce BoceMb 
BXO,QOB aKTV1BHbl.npV1 npoeKTV1pOBa­
HV11tl He06xo,QItlMO npe,QYCMOTpeTb 3a­
ll:\ItlTy OT npeBbIWeHV151 Hanp51>KeHV151 
BepXHe~ rpaHItl4bl (72 B). 

)J,n51 nony~eHV151 ItlHcjJOPMa41tl1tl 
OnpaWItlBaeTC51 COCT051Hltle KOHTaKTOB 
pene, BKmo~eHHbIX nocne,QOBaTenb­
HO B TOKOBYIO neTnIO. MItlHItlMMbHbl~ 
TOK, npoTeKaIOLllV1~ ~epe3 3aMKHyTbie 
KOHTaKTbl, COCTaBn51eT 5 MA, MaKCV1­
MMbHoe conpoTV1BneHltle TOKOBO~ 
neTnItl- He 60nee 1 KOM. 

Ka>K,Qbl~ npoBo,Q, BbIXO,Q51l1\V1~ 
npe,Qenbl 3,QaHItl51 K 06beKTaM ynpa 
neHItl51 Itl KOHTpOn51, nO,QKnlO~aeTC51 K 
yCTpo~cTBaM 3aLllltlTbi OT ItlMnynb­
CHblX nepeHanp51>KeHItl~ (Y3V1n). 
npV1Mepbl ynpaBneHV151 He~TpanbHbl­
MItl pene V1 Harpy3Ko~ nepeMeHHoro 
TOKa npltlBe,QeHbl Ha pltlc. 1. BbIXO,Qbl 
o Itl 1 peanltl3YlOT ,QByxnonlOcHoe 
ynpaBneHltle He~TpanbHblM pene 
KA1, BbIXO,Q 2 - O,QHononlOCHoe yn­
paBneHltle He~TpMbHbIM pene KA2, 
BbIXO,Qbl 4 V1 5 - ,QByxnonlOcHoe yn-

MaKCHManbHblH TOK, A 

nepeMeHHoro TOKa 

nOCT05'lHHOrO TOKa 

0-60 
60-230 
0-24 
24-60 
60-150 
150-230 

0,9 
0,4 
0,9 
0,3 

0,25 
0,08 
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BblXOAbl UNOM 
np1 

VD1 

np2 

np3 

PV1C. 1 

paBneHV1e Harpy3Ko~ nepeMeHHoro 
TOKa, BbIXO,Q 6 - o,QHononlOcHoe . 

)J,n51 ynpaBneHV151 O,QHV1M no­

n51pV130BaHHbIM pene Tpe6yeTC51 
MV1HV1MyM ~eTblpe BbIXO,Qa (pV1C. 2) . 

BblxoAbl UNOM 

nOCT Mnt.\ 06beKTbi 
-- ---- --- ---- - -- ---- - - - --- ----- ---- -- - ---- - - -- - --- ynpaBneHHR 

WKaci> rp0303all\HTbl Kr 

AByxnollloclloe 
ynpaBII8HHO KA1 

pene 

OAHonomOCHoe 
ynpaBneHHe KA2 

pene 

AByxnomocHoe 
ynpaBneHHe 
Harpy3Ko~ KA3 

nepeMeHHoro 
TOKa 

OAHonomoCHoe 
ynpaBneHHe KA4 
Harpy3Ko~ 

nepeMeHHoro TOKa 

-----::- - -------- - - - - - --- - - - --- ­

TaKV1M 06pa30M, C nOMoLllblO o,QHoro 
MO,Qyn51 MO>KHO ynpaBn51Tb ,QByM51 

nOn51pV130BaHHbIMV1 pene. npV1 BKnIO­
4eHHbiX BblXO,Qax 0, 1 V1 BbIKnIO~eH­
HblX BblXO,Qax 3, 4 Ha 06MOTKV1 pene 

nOCT Mm.\ OfibOKThl 
, , I I ynpaenol1HR 
: WK8tP rpo303all\~Tbl Kr: I I 

,..-;.---'...!..----, 

I I 
I I 
I I 
I I 
I I 

I I 

I I 
I I 
I I 
I I 
I I 

KOHTPOflb I I 
~cnpaBHoCTH I I 

~Y3/11n n' I I -
I I 

: FV1 
I I 

: 	 11 I I 
12 

: 	 14 

I I 

-= I I 
'. ----- ------------ ---- _., 
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nO,QaeTC51 Hanp51>KeHV1e nItlTaHV151 
np51MO~ nOn51pHOCTV1, npV1 BblKnlO­
~eHHbIX BblXO,Qax 0, 1 V1 BKnIO~eHHbIX 
BblXO,Qax 3, 4 - 06paTHO~. npV1 Bcex 
BbIKnlO~eHHbIX BblXO,Qax 06MOTKa 
pene He nony~aeT nV1TaHV151. 

npV1Mepbl C~V1TbIBaHV151 COCTO­
5lHV1~ pene npV1Be,QeHbl Ha pV1C. 3. 
nOcpe,QcTBoM nepBblx BXO,QOB nep­
Boro V1 BToporo KaHanOB peanV130­
BaHO ,QByxKaHanbHoe C~V1TbIBaHV1e 
COCT051HV151 pene KA1 , nocpe,QcTBoM 
TpeTbV1x BXO,QOB - ,QByxKaHanbHoe 
C~V1TbIBaHV1e COCT051HV151 pene KA2, 
nocpe,QcTBoM weCToro BXO,Qa nepBo­
ro KaHana - O,QHOKaHMbHoe C~V1Tbl­

BaHV1e COCT051HV151 pene KA3. 
npV1Mep ,QBYXKaHanbHoro C~Itl­

TbIBaHV151 V1HcjJOPMa4V1V1 0 HanV1~V1V1 
BXO,QHoro Hanp51>KeHV151 V1 ero no­
n51pHOCTV1, KOTopble onpe,Qen51IOTC51 
Ha TpeTbeM V1 ~eTBepTOM BXO,Qax 
060V1X KaHMoB, npV1Be,QeH Ha pV1C. 4. 
EcnV1 Ha Bxo,Qe Hanp51>KeHV1e np51MO~ 
nOn51pHOCTV1, TO COCT051HV1e TpeTbero 
BXO,Qa 060V1X KaHanOB aKTV1BHo, a 
~eTBepToro Bxo,Qa - naCCV1BHO. npV1 
Hanp51>KeHV1V1 06paTHO~ nOn51pHOCTV1 
~eTBepTbl~ BXO,Q 060ltlx KahianOB aK­
TV1BeH, a TpeTV1~ - naCCV1BeH. EcnV1 
OTCYTcTByeT BXO,QHoe Hanp51>KeHV1e, 
TO Bce BXO,Qbl UNOM naCCV1BHbl. Pa3­
nV1~H~e COCT051HV151 O,QHOV1MeHH~X 

BXO,QOB B pa3Hbix KaHanax C~V1TaIOT­
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C~CTEMA YnpABIlEH~S1 

~.B. rOPAbIK~HA, 
BblXOAbi UNOM 3aMeeH1Tenb HayanbH~Ka oprAHV13AUV1~ UYCV1e12 KaHan 1 TeXHOnOr~yeeKOrO OTAena 

06beKTbi KOHTPOIlIl _~~~~ _~!""!y____________________________ . a2 ----L UeHTpanbHoi-i A~peKl.\~~ 

~1.1 
 i WKa¢ rpo303all\IHbI Krr-_-t:___-+t=-a=-j+ 	 ~HcppaeTpYKTYPbl BUEHTPAnbHO~ DV1PEKUV1V1 

: ~~ 

~--...:..;~2.1 
 r-rr-~~~--_+Ta~4~ 

--	 V1 HcDPACTPYKTYPblc47 
~5 


~--~~3r_----------__+------++_++_. ~1----Hra6~--s­

c6­
r- 7 
e6 ---r- B MapTe 3TOrO rOAa • np~ C03AaH~~ UeHTpanbHO~ caM~_ KaK cneACTB~e, nOBbIWaeTC5'1 

e26 KaHan 2 A~peKI...\~~ ~HcppaCTpYKTYPbl (U,lJ,lII) np~BneKaTenbHocTb >Kene3HOAO­


~1.2 BIII~e-npe3I11AeHTbl OAO 995 CTPYKTypHblX nOApa3AeneH~~ P0>KHbIX nepeB030K. Pa3B~T~e 


~+ 6bln~ 06beA~HeHbl B eA~Hbl~ KOMn­ l...\eHTpa nOMoraeT CH~3~Tb ee CTpa­

L-__________~:----~ r-rT-r+_++-~_+-~~C~16~ «P)I{.Q,» A.B. UenbKO III neKC. ,lJ,n5'1 06eCneyeH~5'1 nOCT05'1HHO~ Ter~yeCK~e p~CK~ ~ C03AaTb OCHOBY

+-__...:..;~2.2 f!E~ TeXH~yeCKO~ rOTOBHOCT~, Kpyrno­ ,QJl5'1 YCTO~Y~BOrO pa3B~T~5'1. 
L-__________~__~ .-rr-++-++_+~~_+-_4~a~18~ A.B. YlnnapllloHOB npo­ CYTOYHOrO MOH~Top~Hra ~ aHan~3a 8 15 A~peKI...\~5'1X ~HcppacTpYKTY­

~f---;j­ COCT05'1H~5'1 TeXH~yeCK~X cpeACTB, pbl UYClII Hayan~ pa60Ty C OKT5'16p5'1
Benlll nepBoe ceTeBoe onepaT~BHoro np~H5'1T~5'1 peweH~~ npownoro rOAa- 8 anpene TeKYl..L\erO~~ 

np~ OTKnOHeH~~ OT HopMaT~BHoro rOAa np~H5'1TO peweH~e 0 C03AaH~~~~ J"",~vl:ll 'C'L..... aHllle HaYanb­
.~~ 	 COCT05'1H~5'1 TeXH~yeCK~X yCTPO~CTB TaKoro l...\eHTpa B Kan~H~HrpaAcKo~ 

nOTpe60BanaCb 3cpcpeKT~BHa5'1 c~c­ A~peKI...\~~-KOHTponb 	 e20T 
, 	 IIIKOB ~eHTpOB yn p aB­HcnpaeHoCTH , 	 TeMa ynpaBneH~5'1. C 3TO~ l...\enblO HaKonneHHbl~ OnblT pa60Tbi no­OB601~21t!=~==~_--.JHY3~n I i 

neHIIISI COAep>KaHllleM B A~peKI...\~5'1X ~HcppaCTpYKTYPbl Ka3an KaK nOnO>K~TenbHble, TaK ~ 

L1~~F~~514' 
FV6 fJ C03AaHbi HOBbie An5'1 OAO "P>K,lJ,» np06neMHbie CTOpOHbl.FV5 

, 1~:C;~ Ir:h~ li.h~ I 1.:fitl 	 IIIHcppaCTpYKTYPbl, nOApa3AeneH~5'1 -l...\eHTpbl ynpaBne­ 80 Bcex l...\eHTpaX C03AaHbi TP~ 
: 12~= ' ntlliJ H~5'1 cOAep>KaH~eM ~HcppacTpYKTYPbl OTAena: aHan~T~yeCK~~, TeXHono­

PV1C. 3 	 :~ ~ 
C03AaHHbiX B TepplllTO­ (UYClII ,lJ,1II). 	 r~yeCK~~ ~ A~CneTyepCKOro ynpaB­

nOA06Hbie l...\eHTpbl C03AaHbi Ha neH~5'1, OAHaKO ~3-3a OTCyTCTB~5'1 
C5'1 OW~6KO~, YTO Bocnp~H~MaeTC5'1 TpOn5'1 MaKC~ManbHO AonycT~MaH ~cnonb3yeTC5'1 Ka6enb C 60nbwe~ plllanbHblX AlllpeK~IIISIX >Kene3HblX Aoporax <l>paHI...\~~, H~­ T~nOBbIX nOnO>KeH~~ ~x CPYHKI...\~~ 
C~CTeMO~ KaK OTCyTcTB~e BXOAHoro An~Ha Ka6enbHO~ n~H~~ C pa60ye~ pa60ye~ eMKOCTblO C , TO MaKC~­	 AepnaHAOB ~ APyr~x 3apy6e>KHblX pa3n~YHbl. 8 CnO>K~BWe~C5'1 C~Ty­

K
Hanp5'1>KeH~5'1_ eMKOCTblO Me>KAY >K~naM~ He 60nee ManbHO AonycT~MaH ,QJl~Ha Ka6en5'1 HHcppaCTpYKTYPblAnSi CTpaH. AHan~T~K~ KOpnOpal...\~~ IBM al...\~~ MHor~e A~peKI...\~~ np05'1B~n~ 


,lJ,n5'1 I...\ene~ ynpaBneH~5'1 ~ KOH- 120 H<l>/KM COCTaBn5'1eT 6,5 KM. Ecn~ YMeHbWaeTC5'1 comaCHO cpopMyne: ~ KOMnaH~~ McKinsey Ha3Ban~ TBOpyeCK~~ no,Qxo,Q KpeweH~1O noc­

Lmax = 6,5 . 120/C , KM_ Ecn~ n~H~~ onepan1BHoro ynpaB­ C03AaH~e TaK~X l...\eHTpOB "~HTen­ TaBneHHblX 3a,QaY. TaK, cnel...\~an~c­


K

nOCT MnL.\ 	 OT O,QHoro MOAyn5'1 UNOM npOKn~bl­ neKTyanbHblM nOAxOAOM KpeweH~1O Tbl UYC'lII MOCKOBCKO~ ~ OKT5'16pb­
BblXOAbl UNOM 	 lleHIIISI e AIIIHblM X03S1~CT­BaIOTC5'1 B,Qonb >Kene3HOAOpO>KHOrO 	 3a,QaY >Kene3Ho,QopO>KHbIX KOMna­ CKO~ ,lJ,1II oCYLl.\eCTBn5'1IOT KOHTponb ~:w~~~P~;~~~~~~-b~ Kr ~ 

nyT~ B npOT~BOnOnO>KHbIX HanpaB­	 H~~», KOTOPbl~ n03BOn5'18T 3aM9THO opraH~3aq~1O yCTpaHeH~5'1 He TonbKO, r-~'r-~--~~-~~~~ BeHHblM KOMnlleKCOM.neH~5'1X, TO An~Ha Ka6en5'1 O,QHOrO 	 ynyYW~Tb on8par~BHoe ynpaBneH~9 OTKa30B, HO ~ npeAOTKa3HbiX COCTO­
HanplI>KeHHe nOCTOIlHHoro 

TOKa, MeHIIIOll\ee nOllllpHOCTb. c2 ~3 HanpaBneH~~ OrpaH~Y~BaeTC5'1 C06bIT~5'1M~, 3cpc.peKT~BHee npoBo­ 5'1H~~ 06beKTOB ~HcppacTpYKTYPbl. 
BellHYHHa HanpR>KeHHII B Hero BOWlllII X03S1~CT­

e2 ,£10 100 M, a B APyroM HanpaBneH~~ 	 ,Q~Tb aHan~3 ~ nporH03~poBaH~e, 8 UYClII CBepAnoBcKo~ ,lJ,1II
OT 21,6 B AO !2 B 

MO>KeT COCTaBn5'1Tb ,£10 6,5 KM. np~ 	 nOBbIC~Tb KayeCTBO yCfiyr, 60nee onpe,Qen~n~, YTO O,QHO~ ~3 np~­a4 	 ea nyn1, aBTOMaTIIIKIII III 
npeBblweH~~ YKa3aHHbix 3HayeH~~ 	 onr~ManbHO pacnOp5'1>KaTbC5'1 pecyp- op~TeTHblx 3aAay 5'1Bn5'1eTC5'1 onepa­c4 
Hy>KHbl oTAenbHble MOAyn~ UNO 

e4 	 eMexaHIIIKIII, 311eKT­
,QJl5'1 Ka>K,Qoro HanpaBneH~5'1.

a6 MO,[lynb UNOM, np~MeH~eMbl~ ,pocHa6>KeHIIISI III 3neKT­
B KayeCTBe ~HTepcpe~ca C~CTeMbl 

60 0 101 
MnU-M3-<l>, cYl..L\eCTBeHHo cOKpa­ plllcpIIIKa~lIIl11, BarOHHoe 

0 118l..L\aeT KOn~yeCTBO 3neKTpoMexaH~­


yeCK~X ~HTepcpe~cHblx pene. TaK, X03S1~cTBo,noApa3Ae­

Hanp~Mep, ,QJl5'1 ynpaBneH~5'1 Boce­
 60 AelK}'pCTBO Ha AOMY

c16 1 MblO y,D;aneHHbIM~ pene nepBoro 	 neHIIISl MOHIIITopIIIHra, ® 6pluaAbi Cl.\6e16 	 Knacca Ha,Qe>KHOCT~ nocpe,QcTBoM2 AlllarHOCTIIIKIII III Mexa­
~~~______Ha~1~8 3 MO,Qyne~ INOM Ha,Qo ~cnonb30BaTb 	 CO ABTOM06HIlH 

(npHHaAlle>KHOCTb16 ~HTepcpe~cHblx pene. C MO,QyneMc18 	 HIII3a~lIIl11 . YyaCTHIIIKIII H KOIlHyeCTBo) 4 	
UNOM 3TO ~CKnlOyaeTC5'1, a TaK>K9 B 

L; 

e18 5 


cxeMax KOHTpOn5'1 COCT05'1H~~ y,Qa­KOHTponb a20 6 	 CJ cene (n4, 34)COBe~aH IIISl O.Q06 PHlllIIHcnpaSHOCTH ...-----.;,--+l--+-h 	 neHHblX pene He Tpe6yeTC5'1 np~Me­
• 3aKpblTall CTaHljHIIHY3~n 	 H5'1Tb ~HTepcpe~CHble pene. npeAnO>KeHllle 0 c03Aa­: FVl 

: 14 	 MO,[lynb UNOM 06eCneY~BaeT W W4 (15), 11 	 6eCKOHTaKTHoe ynpaBneH~e nonH­
: 12 	 HIIIIII LJ.YCYI B COCTaBe 

--,-:===+==+=-...... p~30BaHHbIM ~HTepcpe~CHbIM pene, 	 Qg] 

.~ ~--
-=--- - ----- - ---- ----- a TaK>Ke 6eCKOHTaKTHoe CY~TbIBaH~e UeHTpanbHo~ AlllpeK­ <rl9l 

~HcpopMal...\~~ 0 Han~Y~~ ~ non5'1p­
PV1C. 4 HOCT~ BXO,QHOI"O Hanp5'1>KeH~5'1. ~1II111 IIIHcppacTPYKTYPbl. PV1C. 1 

6-2013 ABTOMA~KA, CB~3b, V1H<l>OPMATV1KA ABTOMA~KA, CB~3b, V1H<J)OPMATV1KA 6-2013 1 1 



--

T~BHoeynpaBneH~eBceM~B~AaM~ 

peCypCOB (nepCOHan, MaTep~anb­
HO-TeXHW·leCK~e peCypCbl, MaW~Hbl 
~ MeXaH~3Mbl), Afl51 LJerO C03Aan~ 
cBoliI Bap~aHT KapTbl >Kene3HoliI 
Aopor~ (p~c. 1). Ha Helll yLJaCTK~, 
060PYAoBaHHbie aBT06noK~poB­
KoliI, BblAeneHbl LJepHblM L\BeTOM, 
nonyaBToMaT~LJecKoliI 6noK~poBKoIII 
- >KenTbIM, cL4cTeMoIII A~CneTLJep­
cKoIII L\eHTpan~3aL\~~ - KpacHblM, 
aBToM06~nbH~e Aopor~ BAonb 
>Kene3HOAOpO>KHOrO nonOTHa ~ 

nOAbe3Abi K CTaHL\~51M - C~H~M. Ha 
KapTe TaK>Ke 0603HaLJeHbi Ha Ka>K­
AOIII CTaHL\~~ aAM~H~cTpaT~BHble 
3AaH~51 n~HelilHblx npeAnp~51T~III, 
aBToTpaHcnopT ~ ccnc, Ae>KypHble 
6p~raAbl CL\6. 

B 3anaAHo-C~6~pcKoIII ,D,lt1 pa3­
pa60Tan~ L\eneBYIO 0606ll.\eHHYIO 
MOAenb pa60Tbi L\YClt1 (p~c. 2). 

L\enblO c03AaH~51 Tepp~To­
p~anbH~x L\eHTpOB 51Bn5leTC5I He 
TonbKO onepaT~BHoe ynpaBneH~e 
X0351l11cTBeHHbIM KOMnneKCOM A'~­
peKL\~~ ~HcjJpaCTpYKTYPbl, HO ~ 
B3a~MOAeIllCTB~e CnOApa3AeneH~­
51M~ APyr~x cjJ~n~anOB B rpaH~L\aX 
Aopor~. OH~ AOn>KHbl OCB060A~Tb 
L\eHTp ynpaBneH~51 nepeB03KaM~ 
(,D,L\yn) OT yLJaCT~51 B paccneAo­
BaH~~ ~ yCTpaHeH~~ nocneACTB~1II 
~HL\~AeHTOB, npO~30weAw~x no 
B~He A~peKL\~~ ~HcjJpaCTpYKTYPbl. 
CxeMa B3a~MOAeIllCTB~51 L\YClt1 ~ 
AL\yn Ha CeBepHoliI Aopore nOKa­
3aHa Ha p~c. 3. 

,D,n51 3aBepweH~51 cjJOPM~PO­
BaH~51 BepT~Kan~ ynpaBneH~51 

~HcjJpacTpYKTYPHbIM KOMnneKCOM B 
ycnoB~51x nepexoAa Ha non~roHHble 
TexHonor~~, B TOM LJ~cne TeXHono­
r~~ opraH~3aL\~~ «OKOH» B CTBope 
HeCKonbK~X Aopor, c03AaH~51 L\eHTpa 
ynpaBneH~51 T5IrOBbIM~ pecypcaM~ 

~ ynpaBneH~51 nepeB03KaM~ B L\Alt1 
He06xoA~M ~HcTpyMeHT onepaT~B­
Horo ynpaBneH~51. 

BepT~Kanb «L\YClt1 - L\YClt1 ,D,lt1 
- n~HelllHoe npeAnp~51T~e» np~3Ba­
Ha BblnOnH5ITb 3aAaLJY opraH~3aL\~~ 
eA~HoIII 3KcnnyaTaL\~oHHOIII Ae5lTenb­
HOCT~ Bcex x0351Ii1CTB, BoweAw~x B 
~HcjJpacTpYKTYPHbllll KOMnneKc, ~ 
AOn>KHa 06naAaTb nonHoliI ~HcjJOp­
MaL\~elil 0 COCT05lH~~ ~HcjJpacTpYK­
TYPbl. TonbKo B 3TOM cnYLJae ~HcjJpa­
cTPYKTYPHbl1ll KOMnneKC 6YAeT ~MeTb 
eA~Hbllll' L\eHTp ynpaBneH~51 ~ HeCT~ 
OTBeTCTBeHHOCTb 3a COCT05lH~e ~ 
cOAep>KaH~e ~HcjJpacTpYKTYPbl. 

HOBa51 BepT~Kanb B03bMeT Ha 
ce651 ynpaBneH~e pa60TaM~ no 
TeKYll.\eMY cOAep>KaH~1O 06beKToB 
~HcjJpacTpYKTYPbl B WTaTHOM pe>K~­
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PV1C 2 

Me, a TaK>Ke PYKOBOACTBO pa60TaMK 
npK BOCCTaHOBneH~~ ABK>KeHK5I 
noe3AoB B HewTaTHoliI c~TyaL\KK. 
CxeMa B3aKMoAe,liIcTBK5I L\YClt1, 
npeAnO>KeHHa51 KpacH05lpcKOIII ,D,lt1, 
nOKa3aHa Ha p~c . 4. 

nnaHKPyeTC5I, LJTO opraHK3aL\K­
OHHO-WTaTHa51 CTpYKTypa L\YClt1 
6YAeT aHanorKLJHoIII CTpYKType 
Tepp~TopKanbHblx L\eHTpoB. OHa 
BKnlOLJaeT OTAenbl: AKCneTLJepCKO­
ro ynpaBneHK5I, aHanKTKLJeCK~III, 
TexHonOrKLJeCKKIII K KHcjJopMaL\K­
OHHblX TeXH0i10rKIII. 3TO n03BonKT 
yH KcjJK L\~ pOBaTb BHYTpKX0351 IIIC­
TBeHHble TeXHOnOrKLJeCKKe npo­
L\eCCbl, 06eCneLJKTb nOnHOL\eH­
Hoe B3aKMoAelllcTBKe C APyr~MK 
cjJYHKL\KOHanbHbIMK cjJ~n~anaM~ 
KOMnaH~~. 

lIYCV1 

BblXOA 

OnTHMH3al.\HR 
TeXHOnOrll'leCKHX «OKOH. 

MI1HHMH3al.\HR YIl\ep6a 
OT OTKa30B TeXHH'IeCKHX 
cpeACTB 

CHHlKeHHe HHq,paCTpYK­
TYPHblX OrpaHH'IeHHM 

TeXHH'IeCKHe 38AaHHR 
AnR cnYIK6 A~ 

KOMnneKCHaR Ol.\eHKa 
06beKToB MHq,paCTpYKTYpbl 

06cnYJKHBaHlle 06b9KTOB 

OTKa3 YCTpo~cTBa

KooPAHHa4HSI pafioTbl 
 (HH4HAeHT)

npeAnpHSlTH~ AHpeK4HH 
 OpraHH3S4HSI 

ABHlKeHI<1S1HH<ppacTPYKTYPbl npH 
YCTpaHeHHH OTKa30B, noe3AOB 

npeAOTKa3HbiX COCTOSlHH~ 

nepBI<1YHbl~ aHanH3 npHYHH, BOCCTaHOBneHHe
HanpaBneHHe npHyaCTHblX 

HopManbHo~ pafioTbl
cne4HanHCTOB npeAnpHSlTH~ HH<ppacTPYKTYPbl

AnSI YCTpaHeHHSI 

B3aHMOAeMCTBHe CAllyn OnpeAeneHHe 
no BonpocaM KOHTponSl 3a HCTI<1HO~ npHYHHbl 
fie30naCHbiM nponycKoM HOTBeTCTBeHHoro 

noe3AOB BycnoBHSlX OTKa3a X03S1~CTBa 

PV1C 3 

ABTOMATVlKA, CBSl3b, VlHCllOPMATVlKA 

II YCTPoMCTB IIHq,paCrpYK­
TYPbl no COCTORHHIO 

B pe3ynbTaTe pa60Tbi L\eHTpOB 
Ha Bcex ypOBH5IX ynpaBneHK5I 
AOn>KHa 6blTb CcjJ0pMKpoBa 
eAKHa51 CKCTeMa OTLJeTHOCTK 
MaKCKManbHblM Kcnonb30BaHIi1eM 
KHcjJ0pMaL\KOHHbIX TexHonorKIII, Bbl­
COKOIII CTeneHblO AOCTOBepHOCT~ K 
eAIi1HOIII TOLJKOIII BblXOAa KHcjJopMa­
L\~OHHOro nOTOKa OT L\eHTpanbHoIII 
AK peKL\KK K HcjJpacTPYKTYPbl. Ha 
pKC. 5 npeACTaBneHa cxeMa B3aK­
MOAeIllCTBK5I L\YClt1 C ynpaBneH~51­
MK K cnY>K6aMK L\,D,lt1, cjJKnKanaMK, 
genapTaMeHTaMK K napTHepaMK 
OAO «P)K,D,». Ha cxeMe Harn5lAHO 
BKAHO, LJTO C03AaHKe L\YClt1 n03BO­
nKT nonYLJKTb eAKHYIO TOLJKY BXOAa 
AaHHbix 0 COCT05lHK~ ~ pa60Tax no 
06eCneLJeHKIO 6e30nacHoIII 3Kcnny­
aTaL\K~ 06beKToB KHcjJpacTpYKTY-

Allyn 

AL\yn, Arc, 
P6, CHTYS4. 
4eHTP, M4C, 
APn, MBC, BeAYIl\Hi.1 HHlKeHep (cMeHHbIM) L\YCI-1 - Ha'lanbHHK CMeHbl (OAY CAl 

T, TP 

AHL\, HC, 

APnA, T43, 

AMB, <l>rn 

BO >K,QT 


AC, Acn, 

PL\C, TA3, 

HBn, nMC 


PV1C 4 

pbl, nocTynalOll.\KX K3 pa3nKLJHbiX 
KCTOLJHKKOB. KpoMeToro , n05lBKTC5I 
egl1Hbl1ll BblXOA Bcelll KHcjJopMaL\~I1. 
TaKKM 06pa30M YAacTc5I K36e>KaTb 
paCXO>KAeHK5I nOKa3aTenelil B OT­
LJeTHOCT~. 

L\3 

Ha nepBoM 3Tane C03AaHIi151 
L\YClt1 npeACTOI1T 06pa6aTbiBaTb 
ABa OCHOBHblX BHYTpeHHKX ~HcjJOP­
MaL\KOHHb'IX nOTOKa - AaHHbie 0 
BblnOnHeHKK nnaHOB Bcex BKAOB 
peMOHTa K 06cnY>K~BaH~51 06beKTOB 
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ne)l(all\HX OAO «P>K,Q» 

[ L\4C J 
1 L\TEX I 

[iJ 
~ 
1 LIA~M I 

I-­

I 

~ 
@] 

L\eHTp 
CKOPOCTHOro 

~\ CnYJK6bl 
L---­

4ll~M -YA~ _ 

.---- ­

[JiJ1u4c I 
[i] 

I-­

06MeH 
onepaTHBHOM 
HH!jJopMa4Hei4 

L\YC~ 

AHanHTH49CKHM 
MaTepH an H 

HopMaTHBHble 
AOKYMeHTbl 

I 

ABH)I(eHHR 

~ 
~ 
W ~ ~ 

[ IMlMB II Tp8HC3H6pro I 
1 L\.QMB I 

AI1peK4HH HHq,paCTpYKlYPbl I [ L\.Qpn I 

PV1C 5 

ABTOMATVlKA, CBSlBb, VlHCllOPMATIt1KA 

L\.Q~ L\YCV1 

LIB 

Ll.Q1II CA 

Ll.Q1II CA 

OnepaTHBHsR nepeAS'lS-- HHq,OPMa4HH 
OnepaTHBHaR nepeAa4a 
HHq,OPMa4HH H04blO 

-=- B3aHMOAeMCTBHR 

~HcjJpaCTpYKTYPbl ~ onepaTKBHYIO 
~HcjJopMaL\KIO, onocTynalOll.\YIO He­
nocpeACTBeHHO OT yLJaCTH~KOB ne­
peB030LJHOrO npOL\eCca (pKC. 6). 

CneAyeT OTMeTKTb, LJTO OCHOB­
Ha51 L\enb L\YClt1 - He MOHKTOpI1Hr, 
a onepaTKBHoe ynpaBneHKe KH­
cjJpaCTPYKTypHblM KOMnneKCOM C 
Kcnonb30BaHIi1eM CYll.\eCTBYIOll.\erO It1 
pa3pa6aTbiBaeMoro nporpaMMHoro 
06eCneLJeHK5I B paMKax EAKHOIII KOp­
nopaTI1BHOIII aBTOMaTK3KpOBaHHoill 
CIi1CTeMbl ynpaBneHK5I KHcjJpaCTPYK­
Typolil (EK ACYlt1). 

rnaBHa51 cjJYHKL\K5I per~OHanb­
HblX L\YClt1 - onepaTKBHoe nna­
HKpOBaHl1e pa60Tbl, OnTKMK3aL\K5I 
Ae5lTenbHOCTK Bcex X0351I11CTB BO 
BpeM5I «OKOH». L\YClt1 L\eHTpanbHO­
ro YPOBH5I nOAKnIOLJaeTC5I K 3TOMY 
npOL\eccy, ecnK pa60Tbi BeAYTC5I 
Ha 3aKpblTbiX neperOHax, B CTBope 
HeCKonbKKX Aopor KnK npK pean~­
3aL\KK KpynH~x KHBeCT~L\~OHH~X 

npoeKTOB no CTpO~TenbcTBy ~ pe­
KOHCTPYKL\KK. 

npOrpaMMHOe 06eCneLJeHKe 
CKCTeMbl EK ACYlt1 n03Bon~T cjJop­
MKpOBaTb B L\YClt1 ,D,lt1 pa60LJKe 
3aAaHK5I K ynpaBn5lTb Ae5lTenbHOC­
TblO nepCOHana Ha nlO60M YLJaCTKe 
~HcjJpaCTpYKTYPbl. Ha L\eHTpanbHOM 
ypOBHe MO>KHO CBoeBpeMeHHO np~­
HIt1MaTb peWeHK5I 0 nepepacnpeAe­
neHKK pecypcoB Me>KAY AKpeKL\~­
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HMIi1 Ii1nli1 BHYTPIi1 Ka>K,Qo~ 1i13 HIi1X Ii1 
B3aIi1Mo,Qe~cTBoBaTb C L\eHTpaMIi1 
ynpaBneHIi1H THroBblMIi1 pecypcaMIi1 
Ha nOnli1rOHax. 

3Ta CIi1CTeMa BHe,QpeHa Ha CeTIi1 

,QnS'l ynpaBJleHIi1S'1 Ii1 Ii1HqlOpMa41i1­
OHHoro 06eCneyeHIi1H np04eccoB 
TeKYLllero cO,Qep>KaHIi1H 06beKToB 

Ii1HcppacTpYKTYPbl. Peanli13a41i1H 
CIi1CTeMHOro nO,Qxoga K ynpaBJleHli110 

Ii1HcppacTPYKTYPHblM KOMnneKCOM 

Tpe6yeT ee ,QaJlbHe~Wero pa3BIi1TIi15l. 
npli1 3TOM cne,QyeT yyeCTb nepe­

BO,Q nonHO~ CPYHK41i10HaJlbHOCTIi1 
oTpacneBblx aBTOMaTIi131i1pOBaHHbix 
CIi1CTeM (ACY-n, ACY-3, ACY-W-2), 

a TaK>Ke npo,QOJl>KeHli1e Ii1HTerpa41i1 1i1 
EK ACYII1 C ,Qpyrli1MIi1 aBTOMaTIi131i1­
pOBaHHblMIi1 CIi1CTeMaMIi1 (AC KMO, 
ACY BOn-2, AC AnBO Ii1 ,Qp.). Ce­
rO,QHH B CIi1CTeMe 3aperli1CTpli1pOBaHO 
OKono 22 TbIC. nOflb30BaTene~. 3a 

COCTORHli1e TeXHOflorW·lecKoro 06beKTa 

'+8.!.' IG r ~==-KO-O-p~--H-a~-a----'
O&J.eKT 

nYTb KoH'I'aJIC'I'HaR: Ce'1'b 


CUS BarcH ccnc 

CT~ .'3.QalOle 


Bce CHCTQHW 


EK ACYM (Bce pasA~) 


ACYD 

ACY m 

ACY :3 


ACY 3M 


KOH'1'at<THaR Ce'l'b K'1'O npoao,ItUn 

KTO pa~oTaeT B TeKY~ MOMeHT 

OO;u>RAHLIe opr8.HJ.1S~ 
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nocne,QHli1e ,QBa rO,Qa B perli10Hanb­

Hble ,Qli1peK41i11i1 Ii1HcppaCTpYKTYPbl 
nOCTaBneHO 60nee 5,8 TbIC. KOMn­
neKTOB BbIYIi1CnIi1TeJlbHO~ TeXHIi1KIi1, 

5,1 TbIC. KOMnneKTOB TepMIi1HanOB, 
pa60TalOLllli1x no TeXHOnOrli11i1 «TOH­
KIi1~ Knli1eHT», 356 cepBepoB. B 3TOM 
ro,Qy nnaHli1pyeTcS'I nOCTaBKa TbICS'lYIi1 
KOMnneKTOB BbIYIi1CnIi1TenbHO~ Tex­
HIi1KIi1. 

CIi1CTeMa EK ACYII1 oc06eHHo aK­
TIi1BHO BHe,QpS'leTCS'I Ha rOPbKOBCKO~ 
,Qopore. B TeKYLlleM ro,Qy 3annaHIi1­
pOBaHo oCHaLlleHli1e 233 M061i1nbHbiX 
pa60YIi1x MeCT (MPM), 15 1i13 HIi1X 

nocTynS'lT B KIi1POBCKYIO ,Qli1cTaH41i11O 
CL\15. M061i1nbHbie pa60YIi1e MeCTa 
COyeTalOT CPYHK41i11i1 EK ACYII1 Ii1 
B03MO>KHOCTIi1 COTOBO~ CBS'l31i1, Ii1 
MoryT Ii1CnOnb30BaTbCS'I Ha MeCTe 
np0li13Bo,QcTBa pa60T. 

npli1 ,QanbHe~weM pa3BIi1TIi11i1 
CIi1CTeMbl EK ACYII1 nnaHli1pyeT 
Ii1CKnIOYIi1Tb pa3,QeneHli1e nOJlb30B 
Tene~ no X03S'1~CTBaM Ii1 c03,QaHli1e 

e,QIi1HOrO aBTOMaTIi131i1pOBaHHoro 
pa60yero MeCTa PYKoBo,QIi1TenH 
Ii1 ,QIi1CneTyepa ,Qli1peK41i11i1 Ii1Hcppa­

CTPYKTYPbl (APM ,Q1I1, APM L\,QII1) C 
y,Q06Hb1M Ii1 nOHS'lTHbIM Ii1HTepcpe~coM 
(Pli1c. 7). 5Y,QeT TaK>Ke aBTOMaTIi131i1­
pOBaHo c03,QaHli1e nJlaHOB pa60Tbl, 
pa60YIi1x 3a,QaHIi1~ Ha nIi1He~HOM 
ypoBHe, CPOpMli1pOBaHli1e cTaH,QapT­
HblX OTY€lTOB B L\YCII1 ,Q1I1. 

C yyeTOM 3aMeyaHIi1~ nonb30­

BaTene~ Tpe6yeTcH ,Qopa60TKa 

cYLllecTBYIOLllero nporpaMMHoro 
06eCneyeHIi1H. He06xo,QIi1MO nOBbl­

CIi1Tb 6blcTpo,Qe'~cTBli1e, Ii1CKnlOYIi1Tb 
nOBTopHbl~ BBO,Q OTyeTa 06 yCTpa­

HeHli11i1 Ii1H41i1,QeHTa B ,Qpyrli1e CIi1C­
TeMbl, ecnli1 OH Y>Ke 3aHeceH B EK 

ACYII1, ynpocTIi1Tb CPOpMli1pOBaHIi1 
Ii1 OTyeT 0 BblnOJlHeHli11i1 pa60ye. 
3a,QaHIi1H. ,QnS'l 06eCneyeHIi1H B3a­
Ii1Mo,Qe~CTBIi1S'1 co cne41i1anli1CTaMIi1 

,Qli1peK41i1~ Ii1HcppacTpYKTYPbl Ii1 pa3­
pa60TYIi1KaMIi1 nporpaMMHoro 06ec­
neyeHIi1H B c03,QaBaeMoM L\YCII1 
nnaHli1pyeTcH OpraHIi130BaTb OT,Qen 
Ii1HcpopMa41i1oHHbiX TeXHOJlOrli1~ . 

nocne ,Qopa60TKIi1 EK ACYII1 Bep­
TIi1Kanb ynpaBneHIi1H «L\YCII1-L\YCII1 
,Q1I1-,QIi1CneTyepCKIi1~ annapaT nli1­
He~Hblx npe,QnpIi1S'1TIi1~» nonYYIi1T 
3KCKnI03Ii1BHbl~ nporpaMMHbl~ 
npo,QYKT, n03BOJlS'lIOLllIi1~ He TonbKO 
3HaYIi1TenbHO COKpaTIi1Tb 3aTpaTbi 
BpeMeHIi1 Ha nonyyeHli1e onepa­
TIi1BHO~ Ii1HcpopMa41i11i1 0 COCTOHHIi1Ii1 

06beKTOB Ii1HcppaCTpYKTYPbl Ii1 XO­
3S'1~CTBeHHO~ ,QeS'lTeJlbHOCTIi1 ,Qli1peK­
41i11i1, HO Ii1 HeMe,QJ1eHHO npli1HIi1MaTb 
ynpaBneHyeCKli1e peWeHIi1S'1 nYTeM 
C03,QaHIi1S'1 pa60YIi1x 3a,QaHIi1~. 

TEflEKOMMYHt4KAUlt1t4 

YAK 681.518:656.25 

MODEnb TEnEKOMMY'HV1KAUV10HH0V1 CV1CTEMbl 

KAK TPAHCnOPTHOrO CPEllCTBA 


B.A. KYAP5IWOB, 
npocpeccop KacpeAPbl 
,,3neKTplo1l.JeCKa51 CB5I3b» nrynC 

• KaK 1i13BeCTHO, Jl106aS'l rpaHCnOpTHaS'I 
CIi1CTeMa Ii1MeeT ,Qeno C nepeMeLlleHIi1­
eM Ii1 a.QpeCHbiM pacnpe,QeneHli1eM 
Yero-nIi160. nOJlb3a TpaHcnopTHblX 
CIi1CTeM OyeBIi1,QHa, XOTS'I OHIi1Ii1 He npo­

1i13BO,QIi1T MaTepli1aJlbHblX np0,QYKTOB. 
YYIi1TblBaS'l o6LllHOCTb 3a.QaY TpaHC­

nopTHblX CIi1CTeM, MO>KHO C03,QaTb 

e,QIi1HylO MO,Qenb, oTpa>t<alOLllYIO 06­

LllYIO Ii1HcppacTpYKTYPY Ka>K.QO~ 1i13 HIi1X 
(pli1c.1). OCHOBY MO,Qenli1 COCTaBnHeT 
TeXHli1yeCKIi1~ KOMnJleKC, KOTOPbl~ 
BKJllOyaeT B ce6S'1 eCTeCTBeHHble Ii1 Ii1C­
KyccTBeHHble nyrli1 co06LlleHIi1S'1; cli1no­
Bble MaWIi1Hbl,QJ1S'1 nepeMeLlleHIi1S'1 rpy­

30B; eMKOCTIi1 ,QJ1S'1 nepeB03KIi1 rpY30B 
Ii1 nacCa>Kli1pOB (BaroHbl, rpY30BIi1KIi1, 

BT06YCbl, TplOMbl, rpY30Bbie OTCeKIi1 
gp.). MO,Qenb cO,Qep>KIi1T TaK>Ke CIi1C­

feMbl06ecneyeHIi1S'1TpaHCnOpTIi1pOBKIi1 
Ii1 ynpaBneHIi1H. 

B cIi1cTeMY 06eCneyeHIi1H BXO,QS'lT 
yCTpo~cTBa: 3HeprOCHa6>KaIOLllli1e, 
6e30nacHocTIi1 TpaHCnOpTli1pOBKIi1 Ii1 
Ii1HcpopMa41i10HHOrO 06eCneyeHIi1H 
Ii1 06MeHa (CBH3b, BblYIi1Cnli1TenbHaS'l 
TeXHIi1Ka) . CIi1CTeMa ynpaBJleHIi1H 
BKnlOyaeT B ce6S'1: OnepaTIi1BHOe 

PYKOBO,QCTBO TpaHCnOpTli1pOBKO~, 
a.QMIi1HIi1CTpaTIi1BHOe perYJlli1pOBaHli1e, 
MeHe,Q>KMeHT KayeCTBa, MOHIi1TOpli1Hr 
Ii1 a,QMIi1HIi1CTpli1pOBaHli1e, TeXHli1yeC­
KylO 3KcnnyaTa41i11O Ii1 BOCCTaHOBJle­
Hli1e, KOHTponb KayeCTBa CPYHK41i10­
Hli1pOBaHIi1H. 

K BcnOMoraTenbhlblM Ii1 nO,Q.Qe­

p>KIi1BaIOLllIi1M cnY>K6aM, KOTopble He 
yyaCTBYIOT Henocpe,QCTBeHHO B npo­
4ecceTpaHCnOpTli1pOBKIi1,OTHOCHTCS'I 
cnY>K6bl MaTepli1anbHO-TeXHli1yeCKO­

KmO'IeSble cnosa: Mop,enb, Tp8HCnOpTlllpOBK8 I1HcjJOPM81..J1111, TeXHl1'-IeCKI1I1 
KOMnneKc, TeneKoMMYHl1K81..Jl10HH8f1 Cl1CTeM8 
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Manor o 50 neT, AOn rL1e rOAbl 3aBeAOBan Kac:peAPO~ «3neKT­

pW·4eCKaSi CBSl3b». Ce~yac 3aHL1MaeTCSl cp&llnOcocpCKL1ML1 

npo6neMaMIiI TeOplltL1 TeneKOMMYHlltKa4L10HHbIX ceTe~, 

IItHcpopMaTllt3a411t11t lit ynpaBneHL1Sl. Ha OCHOBaHlltL1 HaKon­

neHHoro onblTa OH paCCKa3blBaeT npOCTO 0 CnO>KHOM op­

raHllt3a4li10HHO-TeXHliIyeCKOM 06pa30BaHlltllt, KOTopoe npeA­

CTaBnSltOT co6o~ TeneKOMMYHL1Ka4L10HHble ceTliI. 

ro 1i13HepreTIi1yeCKOrO 06eCneyeHIi1S'1 , 
BO,QOCHa6>KeHIi1S'1 Ii1 BO,QOOTBe,QeHIi1H, 
cpIi1HaHCOBaS'l, IOpli1,Qli1yeCKaS'l , ynpaB­
neHIi1S'1 nepCOHaJlOM, HaYYHO-TeXHIi1­
YeCKaS'l, HOpMaTIi1BHO-CnpaBOYHaH Ii1 

,Qpyrli1e CJlY>K6bl. 
TeJleKOMMYHIi1Ka41i10HHbie CIi1CTe­

Mbl TaK>Ke MO>KHO CYIi1TaTb TpaHcnop­

THblMIi1 CIi1CTeMaMIi1, nOCKonbKY OHIi1 
OCYLlleCTBJlS'lIOT TpaHcnopTli1pOBKY 
Ii1HcpopMa41i11i1. n03TOMY CTpyKTypa 
Ii1X nOCTpOeHIi1H ,QOJl>KHa 6blTb TaKaS'l 
>Ke, KaK y OCTaJlbHblX TpaHcnopTHblX 
CIi1CTeM. 

1I13BeCTHO, YTO Ii1HcpopMa41i1S'1 
MO>KeT 6blTb npe,QCTaBJleHa B BIi1,Qe 
peYIi1, TeKCTa IIi1 rpacpli1yeCKIi1X 06pa­

30B, nOTOKOB 41i1CPP Ii1 ,Qp. nepe,QaBaTb 
ee MO>KHO B 0pli1rli1Hane (nIi1CbMa, 
OTKpbITKIi1) Ii1 B BIi1,Qe oT06pa>KeHIi1f! 

Cli1rHanaMIi1 (3anli1Cb Ha MarHIi1THbl~ 
HOCIi1Tenb, 3JleKTpOMarHIi1THbie cli1r­
Hanbl). Bo BTOPOM cJlyyae Ha CTO­
pOHe nOJlyyaTeJlH nOS'lBJlHeTCS'I KOnli1S'1 
co06LlleHIi1H, a TpaHCnOpTli1pOBKe 
nO,QBepraeTcH ero oT06pa>KeHli1e 
- Cli1rHanbl. npli1 3TOM B TeJleKOM­

MYHIi1Ka41i10HHbiX CIi1CTeMaX BMeCTe 

C TpaHCnOpTli1pOBKO~ Ii1 a,QpecHblM 
pacnpe,QeneHli1eM B03HIi1KalOT npo­
6neMbi B3ali1MHOrO npe06pa30BaHIi1S'1 
co06LlleHIi1~ B Cli1rHMbl Ii1 06paTHO, a 

TaK>Ke 3aLllli1Tbi Ii1HcpopMa41i10HHbiX 
Cli1rHanOB OT nocTOpOHHIi1X BJlIi1S'1HIi1~ 
Ii1 yyeTa cne41i1cpli1YHbiX cBoillcTB Ii1H­

cpopMa41i11i1 . 
TeneKOMMYHIi1Ka41i10HHaH CIi1C­

TeMa (TKC) npe,QcTaBnS'leT c060ill 
CnO>KHOe OpraHIi13a4Ii10HHo-TeXHIi1­
yecKoe06pa30BaHli1e,06ecneYIi1Ba­

ClllcTeMa ynpaBneHIIIR
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lOll..\ee ,QOCTaBKY IIIHepOpMal...\1II0HHbIX 

ClllrHaJlOB rvie>K,QY Jl106blMIII CBOIIIMIII 

OKOHLJaHIII5IMIII (CeTeBbIMIII nOpTaMIII) 
B Jl1060e BpeM5I Ha Jl106ble paCCT05l­

HIII5I 111 B Jl106blX YCJlOBIII5IX . 

06ll..\YIO MO,QeJlb TKC MO>KHO 

npe,QCTaBIIITb B BIII,Qe Cepepbl, BHYTPIII 

KOTOPOLII cOCpe,QOTOLJel"lbl OCHOBHble 

KOMnOHeHTbl, nplllcYll..\l-1e TpaHCnOp­
THOLII CIIICTeMe. MO,QeJlb BKJlIOLJaeT 

CeTeBYIO nJlaTepOpMY (TeXHIIILJeCKIIILII 

KOMnJleKC), CIIICTeMbl ynpaBJleHI-151 

111 KOHTPOJl51 KaLJeCTBa epYHKl...\1II0HI-1­

pOBaHI-151 , 06eCneLJeHIII5I nepe,QaLJIII , 

BCnOMOraTeJlbHble 1-1 nO,Q,Qep>KI-1Ba­

1Oll..\l-1e CJlY>K6bl. Ha nOBepXHOCTIII 

Cepepbl paCnOJlaralOTC5I CeTeBble 

OKOHLJaHIII5I ,QJl51 nO,QKJlIOLJeHIII5I Tep­

MIIIHaJlOB nOJlb30BaTeJleLil. 

Me>K,QY CBOLIICTBaMI-1 IIIHepOpMa­

l...\111111 111 Tpe60BaHIII5IMIII K Cpe,QCTBaM 

ee ,QOCTaBKI-1 CYll..\eCTByeT nplll ­
LJIIIHHO-CJle,QCTBeHHa51 CB5I3b (pIIIC . 

2). IIIHepopMal...\III51, KaK npaBIIIJlO, 

3apO>K,QaeTC5I B O,QHOM MecTe, a 

nOTpe6Jl5leTC5I B ,QPyroM . nOTOKI-1 

I-1HepopMal...\1-10HHbIX Cl-1rHaJlOB - a,Q­

pecHble, 111 3TO ,QI-1KTyeT Tpe60BaHllle K 

TKC He06xo,QIIIMOCTI-1 I-1X ,QocTaBKIII B 

cTporoM COOTBeTCTBl-11-1 C a,QpecoM. 

nOCKOJlbKY I-1HepOPMal...\l1151 co Bpe­
MeHeM CTapeeT, OHa Tep5leT CBOIO 

l...\eHHOCTb ,QJl51 ynpaBJleHI-151. 3TO on­

pe,QeJl5leT CJle,QYIOll..\ee Tpe60BaHI-1e 

K TKC: BpeM5I ,QOCTaBKIII IIIHepopMa­

l...\1II0HHbIX ClllrHaJlOB ,QOJl>KHO 6blTb 

MIIIHI-1MaJlbHb'IM. 

IIIHepopMal...\l1151 nOCJle ee IIICnOJlb-

Co BpeMeHeM 

~3MeHReT CBOIO l.\eHHOcTb 


AIlR ynpaBlleH~R (cTapeeT) 


I 
I3apOlKAaeTCR BOAHOM 

30BaHIII5I O,QHIIIM nOTpe6111TeJleM MO­

>KeT 6blTb BOCTpe60BaHa 1-1 ,Qpyrl-1MI-1 

nOJlb30BaTeJl5lMI-1 nOOLJepe,QHO I-1JlI-1 

O,QHOBpeMeHHO. 3TO nOpO>K,QaeT 

TpeTbe Tpe60BaHI-1e K TKC: BHYTPI-1 
CI-1CTeMbl ,QOJl>KHbl 6blTb XpaHI-1JlIIIll..\a 

(6a3bl ,QaHHbIX), 1113 KOTOPblX MO>KHO 

nOJlYLJaTb no 3anpocy HY)I(HYIO nOJlb­

30BaTeJllO 1-1 HepOPMal...\11110. 

KpOMe Toro, I-1HepopMal...\1II0HHble 

ClllrHaJlbl B np0l...\eCce TpaHcnopTIII ­

POBKIII nO,QBepraIOTC5I ,QeLIICTBIllIO 

nOMeXI-1, B03MO>KHO, HeCaHKl...\1II0HIII­

pOBaHHOMY B03,QeLIICTBI-1IO. B03HI-1Ka­

eT LJeTBepToe Tpe60BaHl-1e: IIIHepOp­

Mal...\1II0HHble Cl-1rHaJlbl ,QOJl>KHbl 6blTb 

3all..\lIIll..\eHbl OT nOMex 111 CTOPOHHI-1X 

aTaK nYTeM IIICnOJlb30BaHIII5I cpe,QCTB 

nOBbIWeHI-151 BepHOCTI-1 111 cpe,QCTB 

IIIHepopMal...\1-10HHOLil 6e30naCHOCTIII . 

B l...\eJlOM TeJleKOMMYHI-1Kal...\1-10H ­
Ha51 CI-1CTeMa e,QIIIHa 1-1 He,QeJlIIIMa. 

OHa C TOLJKIII 3peHIII5I nOCTpOeHIII5I 111 

IIIHeppaCTpYKTYPbl XopOWO Bnl-1Cbl­
BaeTC5I B 06ll..\YIO MO,QeJlb TpaHcnop­

THoro npOl...\ecca. nOJlHa51 MO,QeJlb 

TKC, KaK TpaHcnopTHoro cpe,QcTBa, 

npe,QcTaBneHa Ha Pl-1c. 3. 
Ee OCHOBY COCTaBn5leT ceTeBaH 

nllaTcpopMa (ceTb CB5I3111). 3TO 

- TeXHIIILJeCKI-1L11 KOMnJleKC, BblnOnH5I­

1Oll..\1-1L11 rnaBHYIO 3a,QaLJY - nepeHoc 
111 pacnpe,QeJleHllle Cl-1rHanOB. An51 

nepeHoca ,Qon>KHa 6blTb ep1ll3111LJeCKa51 

cpe,Qa, B KOTOPOLII pacnpOCTpaH5IeTC5I 
ClllrHaJl. EIO MorYT CJlY>KIIITb 3neKTpo­

MarHIIITHble HanpaBJl5l1Oll..\lIIe ClllCTeMbl 

(nIllHIIIIII CB5I31-1) , IIICKyccTBeHHble (Me­
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C~CTeMa TpaHcnopT~pOBK~I

AOCTaBKa CTPOro ~ aApeCHoro pacnpeAelleH~R 


BCOOTBeTCTB~~ ~H¢OpMal.\~~ 

CaApecoM 


TeneKoMMYH~Ka4~oHHaR C~CTeMa 

MHH~MallbHoe 
Hall1ol4He yCTpo~CTB

BpeMR AOCTaBKIol 
xpaHeHHR IolH¢OpMal.\lollol

no aApecy 

Pille. 2 
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TannlllLJeCKIIILII npOBO,Q, OnTIIILJeCKOe 

BOJlOKHO) IIInl-1 eCTeCTBeHHble (3epl-1p) 

06pa30BaHI-151. 

An51 06eCneLJeHIII5I ,QaJlbHOCTIII 

nepe,QaLJIII 111 3epepeKTI-1BHOCTI-1 JlI-1HI-1L11 

CB5I31-1 IIIcnonb3yeTC5I KaHaJl006pa3Y­

lOll..\a51 annapaTypa IIIJlI-1 , KaK ee ell..\e 
Ha3b1Ba1OT, «CI-1CTeMa nepe,QaLJ\I1» . 

nOCKonbKY Cl-1rHanbl nplll npOXO>K,Qe­
HI-1I-1 no nIllHI-151M CB5I3111 OCJla6eBalOT 1-1 

IIICKa>KaIOTC5I, I-1X BOCCTaHaBJlI-1BalOT 

nocpe,QcTBoM YCI-1JlIIITeJleLil 111 pereHe­

pampoB. 3a CLJeT 3Toro ,QOCTl-1raeTC5I 

Tpe6yeMa51 ,QaJlbHOCTb CB5I3111. AJl51 

3epepeKTI-1BHOCTIII I-1CnOJlb30BaHIII5I 

JlIIIHIIILII CB5I3111 npI-1MeH5IeTC5I MYJlb­

Tl-1nJleKCl-1pOBaHllle - opraHIII3al...\l1151 

HeCKOJlbKIIIX I-1HepopMal...\1-10HHbIX Ka ­

HaJlOB no O,QHOLII nape npoBo,QoB. 

A,QpecHoe pacnpe,QeJleHllle cl-1r· 

HaJlOB 06eCneLJI-1BalOT Y3Jlbi KOMMY­

Tal...\l-1l11. C IIIX nOMOll..\blO epOPMI-1PY­

IOTC5I MapwpYTbl (nYTIII) nepe,Qa 
Cl-1rHaJlOB no a,QpecHoMY npl-13Ha 

111 3epepeKTI-1BHOe I-1CnOJlb30BaHllle 

IIIHepopMal...\1-10HHbIX KaHaJlOB Ha BeT­

B5IX ceTIII (ynpaBJleHl-1e nOTOKaMIII , 

BbipaBHIIIBaHllle 3arPY3KI-1 BeTBeLII). 

3a ,QeLllcTBllleM TKC HY>KeH Henpe­

PblBHblLil KOHTPOJlb 1-1 ynpaBJleHllle ee 

pa60ToLil. n03TOMY BOKPyr ceTeBoLil 
nJlaTepopMbl epopMl-1pyeTC5I HeCKOJlb­

KO CI-1CTeM pa3Horo Ha3HaLJeHI-151. 

CI-1CTeMa ynpaBlleHI-1H 1-1 KOH­
TpOI1H Ka"4eCTBa CPYHKI..\1-10HI-1PO­
BaHI-1H (CYKK<I» 06eCneLJIIIBaeT 

CJle>KeHllle 3a pa60ToLil TKC B l...\eJlOM, 
npaBIIIJlbHOCTb BblnOJlHeHIII5I Bcex 

MOlKeT 

HcnOllb30saTbCR 


MHorOKpaTHO 


i 
I 1l0AseplKeHa Ae~CTS~1O

----j-. nOMex HnOCTopOHHeMY 
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I 
 .­I 

i I 

i 

I He06xOAHMOCTb 


3aUjHTbi OT nOMex H 

HecaHKl.\~OHHposaHHoro 

Aocryna 

CHCTeMa ynpaslleHHR HKOHTPOIlR 

Ka4eCTsa ¢YHKl.\~OHHpOsaHHR (CYKKct» 
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Pille. 3 

epl-131-1LJeCKIIIX 1-1 JlOrlllLJeCKIIIX np0l...\e,QYP 

B WTaTHblX 111 HeWTaTHblX cIIITyal...\l-151x . 

OHa TaK)l(e ynpaBJl51eT TeXHV1LJeCKV1MV1 

cpe,QCTBaMV1 111 nOTOKaMI-1 B CeTI-1 CB5I ­

3111 (ynpaBJleHllle ceTblO CB5I3111- YCC) . 

3,QeCb OCYll..\eCTBJl5lIOTC51 onepaL\1-11-1 

no 3KCnJlyaTal...\lIIV1 111 peMoHTY 060­

PY,QoBaHV151 (TeXHI-1LJeCKa51 3KCnJlY­

aTal...\l1151 111 peMoHT), HenpepblBHblLil 
KOHTPOJlb (MOHIIITopIIIHr) pa60Tbi 

OT,QeJlbHbIX TeXHIIILJeCKIIIX cpe,QcTB 

111 ClllCTeMbl B l...\eJlOM, a,QMIIIHlllcTpa-

BHoe PYKOBO,QCTBO 111 ynpaBJleHllle 
KC (MOHIIITopIIIHr 111 a,QMI-1HI-1CTPIII­

pOBaHllle) . 
CI-1CTeMa o6eCne"4eHI-1H nepe­

Aa"4l-1 (COn) COCTOIIIT 1113 V13MepIII­

TeJlbHOrO KOMnJleKCa, YCTpOLIICTBa 

3JleKTpOnI-1TaHIII5I, cpe,QCTB 3all..\IIITbI 
OT nOMex, Bbl3BaHHbiX ,QeLIICTBllleM 

nOCTOpOHHI-1X 3JleKTpOMarHIIITHbiX 

nOJleLil 111 HecaHKl...\1II0HlllpOBaHH~M 
,QocTynoM (npe,QHaMepeHHbIM IIICKa­

>KeHl-1eM IIIHepopMal...\IIIV1). 
3TI-1 Tplll OCHOBHble CIIICTeMbl: 

CeTeBa51 nJlaTepopMa , CIIICTeMa 

ynpaBJleHIII5I 111 KOHTPOJl51 KaLJeCTBa 

epYHKl...\1II0HlllpOBaHIII5I 111 CIIICTeMa 
06eCneLJeHIII5I nepe,QaLJI-1 COCTaBJl5llOT 

51,QpO TKC. KpOMe TOro, B MO,QeJlb 

BXO,Q5IT nO,Q,Qep>KIIIBalOll..\lIIe 1-1 Bcno­

MOraTeJlbHble CJlY>K6bl. 

nOAAep>IO'BalOll..\l-1e cllY>K6bl 
BblnOJlH5IIOT IOpIII,QI-1LJeCKYIO, npaBO­

(cHcTeMbl nepeAa4H) 
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3aUjHTa 3aUj~Ta 
V13MepHTellbHblH OT nOCTopOHHero OT HBCaHKl.\HOHH­

3lleKTpOMarH~THoroKOMnlleKC posaHHoro AocTyna
SIlHRHHR 

I I 

CHCTeMa 06eCnel.feHHR 
nepeAa4H (con) 

BylO 111 epIllHaHCOBO-3KOHOMV1LJeCKYIO 

nO,Q,Qep>KKY, 6yxraJlTepCKI-1L11 yLJeT, 

MapKeTV1Hr, 06eCneLJeHV1e HaYLJHO­

TeXHIII..JeCKoLil IIIHepopMal...\lIIeLil 111 ,Qp. 
BcnOMoraTellbHble cllY>K6bl 

npe,QHa3HaLJeHbl ,QJl51 peaJllll3aL\1II1-1 

np0l...\e,QYP no 06eCneLJeHlllIO 6e30nac­
HOCTIII pa60Tbi nepCOHaJla, KanlllTaJilb­

HOMY CTpOIIITeJlbCTBY 3,QaHIIILII 111 coopy­
>KeHIIILII, MO,QepHI-13al...\1II111 1-1 pa3BIIITIII5I , 

ynpaBJleH 111 10 TPY,QOBbIMI-1 pecypcaMI-1, 

nO,QrOTOBKe Ka,QpOB 111 ,Qp. 
TeJleKOMMYHIIIKal...\1II0HHa51 CI-1CTeMa 

51BJl5leTC5I COCTaBHOLil LJaCTblO 60Jlee 

MOll..\HOLil IIIHepOKOMMYHI-1Kal...\1-10HHOLil 
CIIICTeMbl (lI1KC). IlpV1 3TOM IIIHepOp­

Mal...\1II0HHble yCJlyrlll, Bo-nepBbIX, 

nOMep>KI-1BaIOTC5I cpe,QCTBaMIII TKC 

111, BO-BTOPbIX, OHI-1 ,QalOT B03MO>K­

HOCTb BKJlIOLJIIITb no Tpe60BaHV11O 

nOJlb30BaTeJleLil HOBbie BIII,Qbl I-1HepOp­

Mal...\1II0HHOro 06CJlY>KI-1BaHIII51 (nOIllCK, 

06pa60TKa, cpaBHIIITeJlbHa51 Ol...\eHKa 

IIIHepopMaL\lIIl11, npl-1H5ITllle OnTIIIMaJlb­

HOro peWeHIII5I 111 np.). 
3TO C03,QaeT CI-1HepreTI-1LJeCKIIILII 

3epepeKT, nopO>K,QaeMbILil COTPY,QHIII­

LJeCTBOM V1HepopMal...\1II0HHbIX 111 KOM­

MYHIIIKal...\1II0HHbIX CI-1CTeM. npIIILJeM 

3epepeKT OT COBMeCTHoro ,QeLIICTBIII5I 

,QByX KOMnOHeHTOB CYll..\eCTBeHHO 

npeBblwaeT CYMMapHblLil 3epepeKT 

nplll pa3AeJlbHOM II-1X ,QeLIICTBIIIIII. 

CIIIHepreTIIIKa np05lBJl5leTC5I B TOM, 

ABTOMATVlKA, CBSl3b, VlHCbOPMATVIKA 

~ 
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LJTO POCT cnpoca Ha I-1HepopMal...\1II0H­

Hble yCJlyrl-1 CTI-1MYJll-1pyeT pa3BI-1TI-1e 

ceTeLil CB513V1. B TO >Ke BpeM5I, yBe­

JlIIILJeHllle nponYCKHOLil cnoc06HOCTIII, 

epYHKl...\1-10HaJlbHbIX B03MO>KHOCTeLil VI 

KaLJeCTBa nepe,QaLJIII B CeT5IX CB513111 

n03BOJl5leT nOJlYLJaTb HOBbie BIII,Qbl 

IIIHepopMal...\1II0HHOro 06CJlY>KIIIBaHIII5I . 

CJleAOBaTeJlbHO, CIIIHepreTIIILJeC­

Kille np0l...\eCCbl B I-1HepOKOMMYHIIIKal...\l-1­

OHHOLII cepepe n03BOJl5llOT nOBbICV1Tb 

,QOXOAbl OT npe,QOCTaBJl5leMbIX yCJlyr, 

CepOpMlllpOBaTb PblHOK HOBblX yCJlyr 

1-1 YBeJlIIILJIIITb pa3Ho06pa3111e cnpoca 

Ha pa3Hbie BIII,Qbl 06cnY>KIIIBaHIII5I. 

3TO np05lBJl5leTC5I BO Bcex cepe­

pax ,Qe5lTeJlbHOCTI-1: COl...\lIIaJlbHOLII, 

npOMbIWJleHHOLII, 3KOHOMI-1LJeCKOLII, 

HaYLJHOLil 111 ,Qp. 
npe,QCTaBJleHHa51 MO,QeJlb TeJle ­

KOMMYHIIIKaL\1-10HHOLil CI-1CTeMbl (TKC) , 
KaK cpe,QCTBa TpaHcnopTlllpOBKIII 111 

a,QpeCHoro pacnpe,QeJleHI-151 IIIHepOp­
Mal...\1II0HHbIX ClllrHaJlOB, n03BOJl5leT 

JlYLJwe 111 nOJlHee npe,QCTaBVlTb CJlO>K­

Hble npOl...\eCCbl, npOTeKalOll..\l-1e B HeLil. 
Ha 3TOLII OCHOBe MO>KHO COCTaBJl5lTb 

npe,QCTaBJleHllle 0 B03MO>KHbIX 

YJlYLJWeHI-151X B pa60Te CIIICTeMbl , 

nJlaHl-1pOBaTb MepOnpl-151TIII5I no 

opraHlII3al...\1-11-1 CI-1CTeMbl 3KCnJlyaTa­
l...\1111-1 111 peMOI-na, COCTaBJl5lTb nJlaHbl 

pa3BI-1TV151 CIIICTeMbl 1-1 ,Qpyrllle Mepon­

pl-151TIII5I. 
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TEJlEKOMMYH~KAU~~ 

YAK 656.25:621.315 

BnOMCKAX AIlbTEPHATMBbl 
KnIO..,eSble cnosa: Cl1iHaf1bHO-6f10KI1POBOLfHble Ka6ef1l1, napaMeTpbl, KOHCTPYK­
l..lI1R, K03q)(/JI1l..ll1eHT 3aLJ./I1THOIO ,£leMCTBI1R, CTpOI1Tef1bHaR ,£lf1I1Ha , Tpe6oBaHI1R 
nO>KapHOM 6e30nacHocTI1 

np~HSlTb npaB~nbHoe ~ onT~ManbHoe peweH~e np~ pa3pa­

60TKe mo6oro npOeKTa npOeKT~pOBL4~KY nOMOratoT "IeTK~e 

HOpMaT~BHble Tpe6oBaHI>1S1 , HmOBbie npoeKTHble peweH~SI,
A.A. nonOB, PYKOBOACTBa ~ aKTyan~3~pOBaHHaSi CnpaBO"lHaSi ~HcpopMa4~SI.
rnaBHbl~ Cn8l.\I-1anl-1CT 

nepe"leHb 3T~X AOKYMeHTOB MO>KeT 6blTb O"leHb 60nbw~M, aOTA8J1a CBA31-1 I-1HCT\I1TYTa 
"rl-1npOTpaHccwliancBA3b» - Kpyr BonpOCOB np~ peweH~~ TonbKO OAHO~ y3KO~ npo6neMbi 
cpl-1J1l-1ana OAO Tpe6yeT aHan~3a 3Ha"l~TenbHoro 06beMa ~CXOAHbIX AaHHbIX. 
«POC>K8J1AOpnpo8KT» 3TO MO>KHO npocneA~Tb Ha np~Mepe npoeKT~pOBaH~SI Ka6enb­

HblX n~H~~ >Kene3HOAOpO>KHO~ aBTOMaT~K~ ~ TeneMexaH~K~ 

()KAT), "ITO Ha nepBbl~ B3rnSlA, Ka>KeTCSI, He 0 6peMeHeHO H~Ka­

KI>1M~ OC06bIM~ ycnoB~SlM~ ~ CnO>KHOCTSlM~. 

• He BAaBafiCb BO Bce np06neMbl, KOTopble cerOAHfI PaCCMOTpJ..1M J..1X xapaKTepJ..1CTJ..1KJ..1 60nee nOAP06HO 
cYlJ..\eCTBytoT npJ..1 npOeKTJ..1pOBaHJ..1J..1 Ka6enbHbix ceTe~ B cpaBHeHJ..1J..1 C Ka6enflMJ..1 ClU6, BblnycKaeMblMJ..1 no TV 
)KAT, OCTaHOBJ..1MCfI Ha Bbl60pe MapKJ..1 Ka6enfl. BY 400424686.007-2009 3aBoAoM «C3AO 6emene­

CYli.\eCTByeT 60nbwoJii HOMeHKnaTYPHblJii nepeLJeHb Ka6enb». OTnJ..1LJJ..1TeJlbHoJii oc06eHHocTbIO nOCneAHJ..1X 
Ka6enbHo~ npoAYKI...\J..1J..1. O,qlHaKo 6e3 3HaHJ..1Jii oc06eH­ HBnfleTCfI TO, "ITO pacnOnO))(eHJ..1e HaPY))(HbIX nOKpOBOB 
HocTe~ YCJlOBJ..1Jii npJ..1MeHeHJ..1f1 Ka6eJleJii CU6, Aa))(e B HJ..1X BblnonHeHO He no Tpa,QJ..11...\J..10HHO~ cxeMe - aJlIO­
PYKOBOACTBYflCb peKOMeHAal...\J..1f1MJ..1 B cooTBeTcTBYIOli.\J..1X MJ..1HJ..1eBafi 060JlOLJKa, 3aTeM 6pOHfI, a HanO))(eHJ..1eM 
Tpe60BaHJ..1f1X Ae~cTBYIOli.\J..1X rOCTP 51312-99 J..1JlJ..1 TV anIOMJ..1HJ..1eBbIX npOBOJlOK nOBepx nOJlJ..13TJ..1JleHOBO~ 
16.K71-297-2000, TV 16.K71-353-2005, TV 16.K71- 060JlOLJKJ..1, "ITO 06ecneLJJ..1BaeT BbICOKJ..1~ K03CPCPJ..1I...\J..1eHT 
354-2005, He BcerAa OAH03HaLJHO MO))(HO npaBJ..1JlbHO 3ali.\J..1THOrO Ae~CTBJ..1f1 (K3,Q). ,QJ..1aMeTp anIOMJ..1HJ..1eBbIX 
Bbl6paTb HY))(HYIO MapKY· npOBonOK COCTaBnfleT 3,15 MM. HOMeHKflaTypa Ka6e­

ComaCHO Tpe60BaHJ..1f1M rOCTP 51312-99 npeAYc­ ne~ OrpaHJ..1LJeHa ceMblO MapKaMJ..1. LJJ..1cno nap B HJ..1X J..1 
MOTpeH BblnycK 15 MapoK Ka6eJle~ C nOJlJ..13TJ..1JleHOBO~ TJ..1n 060nOLJKJ..1 npJ..1BeAeHbl B Ta6Jl. 1. no comaCOBaHJ..11O 
J..130Jlfll...\J..1e~ B nJlaCTMaCcoBo~ 060JlOLJKe. 3TO TpagJ..1I...\J..1- C 3aKa3LJJ..1KOM AonYCKaeTCfI J..13rOTOBneHJ..1e Ka6ene~ C 
OHHO npJ..1MeHfleMafi HOMeHKnaTypa Ka6eJlbHO~ npoAYK- APyrJ..1M KOJlJ..1LJeCTBOM nap (Ao 30 BKJlIOLJJ..1TeJlbHo). 
1...\J..1J..1 AJlfl YLJaCTKOB C aBToHoMHO~ Tflro~ J..1 3JleKTpoTfiroJii HaJ..16oJlee cYli.\eCTBeHHbIMJ..1 AOCTJ..1))(eHJ..1f1MJ..1 npJ..1 
nOCTOflHHoro TOKa. CJleAYIOli.\YJO JlJ..1HeJiiKY npeACTaBJlfllOT J..13MeHeHJ..1J..1 KOHCTPYKl..\J..1J..1 6POHJ..1pOBaHHblx Ka6eJle~ 
10 MapoK Ka6eJleJii CnOJlJ..13TJ..1JleHoBoJii J..130Jlfll...\J..1e~ B Me­ nYTeM COLJeTaHJ..1f1 aJlIOMOnOJlJ..13TJ..1neHOBOro 3KpaH 
TaJlJlJ..1LJeCKO~ 060JlOLJKe CrJ..1APocp06Hb1M 3anOJlHeHJ..1eM, 060JlOLJKJ..1 J..13 nOJlJ..13TJ..1JleHOBOro WJlaHra, 6pOHJ..1 ~ 
OTBeLJalOw,J..1e Tpe60BaHJ..1f1M TV 16.K71-297-2000. anIOMJ..1HJ..1eBO~ npOBOJlOKJ..1 CJleAyeT CLJJ..1TaTb OTKa3 OT 

BHOBb pa3pa60TaHHbie Ka6eJlJ..1 CU6 CBOA06JlOKJ..1PY- aJlJOMJ..1HJ..1eBO~ 060JlOLJKJ..1, npJ..1cYli.\eJii Anfl 6pOHJ..1pO­
1Oli.\J..1MJ..1 MaTepJ..1anaMJ..1 BblnycKaJOTcfI B nJlaCTMaccoBoJii BaHHblX Ka6eJle~ C BbICOKJ..1M K3)l npJ..1 TaKOM COLJe­
060JlOLJKe no TV 16.K71-353-2005 J..1 B anIOMJ..1HJ..1eBO~ TaHJ..1J..1 AOCTJ..1raeTCfI J..1AeaJlbHbl~ K3,Q, paBHbl~ 0,2 Anfl 
no TV 16.K71-354-2005. OHJ..1 npeACTaBJleHbl COOTBeTC­ Ka6eJleJii MapoK C6nn3n36aUJn J..1 C6nn3n36aWB. 
TBeHHO 6-10 J..1 10-10 MapKaMJ..1. nepBafi rpynna Ka6eJleJii nOMJ..1MO 3Toro 3HaLJJ..1TeJlbHO CHJ..1))(aeTCfI paCLJeTHafi 
npeAHa3HaLJeHa AJ1f1 YLJaCTKOB C aBToHoMHO~ Tflro~ J..1 C Macca Ka6eJlfl. 
3JleKTpOTflro~ nOCTOflHHoro TOKa, BTopafl - AJ1f1 YLJaCTKOB 
C 3JleKTpoTfiroJii nepeMeHHoro TOKa. Ta6JlJ..1l...\a 

Ka6eJlJ..1 npeAHa3HaLJeHbi AJ1f1 3JleKTpJ..1LJeCKJ..1X yCTa­ 0601l0'lKa 
HOBOK CJ..1rHaJlJ..13al...\J..1J..1 , l...\eHTpaJlJ..13al...\J..1J..1 J..1 6JlOKJ..1POBKJ..1, MapKa Ka6e11S1 nOBepx nOSICHOIil 'i~CIl0 nap 

~30nSlI.l~~nO))(apHO~ CJ..1rHanJ..13al...\'J..1J..1 J..1 aBTOMaTJ..1KJ..1 npJ..1 HOMJ..1Hanb­

HOM Hanpfl))(eHJ..1J..1 nepeMeHHoro TOKa 380 B LJaCTOTO~ C6nB, C6nB3n 11Jlacn1KaT 


50 rl...\ J..1JlJ..1 nOCTOflHHoro TOKa AO 700 B J..1 TeMnepaType nJlaCH1KaT 

oKpy))(alOlJ..\e~ cpe,Qbl OT -50 AO +60 °C (OT -40 AO +60 °C C6nBHr nOHI-1>KeHHO~ 


roplO48cHl 2,3,4,6,7,12,AJ1f1 Ka6eneJii MapoK C6B63B, C6B6B, C6B6AWB). 
16,24,30,48,61HaJ..160nee nepCneKTJ..1BHbIMJ..1 Ha AaHHblJii MOMeHT 	 C6nn3n3, 


C6nnB3n3,
cneAyeT CLJJ..1TaTb Ka6enJ..1 CMeAHbIMJ..1 ))(J..1naMJ..1, nOnJ..13TJ..1-	 n0111-13TI-111eHC6nn3n36aWn,JleHOBO~ J..130nfll...\J..1e~, BOA06nOKJ..1PYIOli.\J..1MJ..1 MaTepJ..1aJla­
C6nn3n36aWB,

MJ..1 AJlfl YLJaCTKOB C 3neKTpoTflro~ nepeMeHHoro TOKa. 

18' 	 6-2013 ABTOMATV1KA, CB~3b, V1H<DOPMATV1KA 

IIlAeanbHbl~ K3,Q YKa3aHHbix 6POHJ..1pOBaHHblx anlO­ "ITO ero K3,Q He npeBblwaeT 0,1 npJ..1 HaBeAeHHo~ 3,QC 
MJ..1HJ..1eBbIMJ..1 npOBOnOKaMJ..1 Ka6eneJii C AJ..1aMeTpOM 060- 30 B/KM, "ITO paHee AOCTJ..1ranOCb TonbKO Ha Ka6enfiX 
JlOLJKJ..1 60nee 10 MM Ha LJaCTOTe 50 rl...\ npJ..1 npoAonbHO~ C l...\eJlbHOMeTannJ..1LJeCKoJii 060JlOLJKOJii. 
3,QC 30 B/KM COCTaBJlfleT MeHee 0,2, "ITO 3HaLJJ..1TeJlbHO TaKJ..1M 06pa30M, MO))(HO OTMeTJ..1Tb, "ITO y Ka6enb­
BblWe K3,Q aHanOrJ..1LJHbiX Ka6eJle~ C6B6AnCTWn, HO~ npO,QyKI...\J..1J..1 "C3AO 6eJlTeJleKa6eJlb» ,QOCTJ..1rHYTbl 
C6B6AnCmn J..1 C6B6A6nWn, AJ1f1 KOTOPblX OH CO­ HOBbie KaLJeCTBeHHble Xapal<TepJ..1CTJ..1KJ..1 no K3,Q J..1 
CTaBnfleT 0,3. ,QJlfl cpaBHeHJ..1f1: J..1,QeanbHbl~ K3,Q Ha Macce 6narOAapfi npJ..1HI...\J..1nJ..1aJlbHO HOBOMY nOAXO,QY 
LJaCTOTe 50 rl...\ npJ..1 npoAonbHo~ 3,QC 30 B/KM AJlfl Ka- K KOHCTPYKl"J..1BHOMY J..1CnOJlHeHJ..1IO. 
6eneJii MapOK C6B6AWn J..1 C6B6AWB - He 60Jlee 0,7 ; Cne,QyeT OTMeTJ..1Tb, "ITO Ka6enJ..1 (Ta6n. 2) C rJ..1,Qpocp06­
C6B6AnCTWn, C6B6AnCmn J..1 C6B6A6nWn - 0,3; HblM 3anOJlHeHJ..1eM Tpe6ylOT 60nee CJlO))(HO~ TeXHOnOrJ..1J..1 
C6B6Ay6nWn - 0,1. MOHTa))(a, TorAa KaK Ka6enJ..1 C BOA06nOKJ..1pYIOli.\J..1MJ..1 

6e3ycnoBHo, CpaBHJ..1Bafi Ka6eJlJ..1 TonbKO no 3TJ..1M MaTepJ..1anaMJ..1 B nnacTMaccoBo~ (TV 16.K71-353-2005) 
napaMeTpaM, HeJlb3f1 c,QenaTb oAH03HaLJHbie BbIBO,Qbl 0 J..1 anIOMJ..1HJ..1eBoJii (TV 16.K71-354-2005) 060JlOLJKe nJ..1­
npeJ..1MYli.\eCTBax Toro J..1nJ..1 J..1HOrO J..13 HJ..1X. He06xOAJ..1MO weHbl 3Toro He,QocTaTKa. CTp0J..1TeJlbHa51 AJ1J..1Ha nOLJTJ..1 
YLJJ..1TbIBaTb J..1 APyrJ..1e cYli.\eCTBeHHble napaMeTpbl, KOTO­ Bcex Ka6ene~ paBHa 300 M. IIlCKnIOLJeHJ..1e COCTaBnfllOl" 
pble Bbl60pOLJHO npe,QcTaBneHbl B Ta6Jl. 2. Ka6eJlJ..1 CBO,Q06nOKJ..1pYIOli.\J..1MJ..1 MaTepJ..1anaMJ..1, y KOTOPblX 

npeIi1MYli.\eCTBOM Ka6eJleJii, BblnycKaeMblx no TV CTpOJ..1TeflbHafi AJ1J..1Ha BapbJ..1pyeTcfI OT 600 AO 1000 M. 
BY 400424686.003-2005, f1BnfleTCfI J..1X KOHCTPYKI...\J..1f1 , He60nbwafl CTpOJ..1TenbHafi AJ1J..1Ha - cYli.\eCTBeHHbl~ 
B KOTOPOJii COLJeTalOTCfI anIOMJ..1HJ..1eBble npOBOJlOKJ..1 J..1 He,QocTaToK, KOTOPbl~ npJ..1BOAJ..1T K J..1CnOnb30BaHJ..11O 
6pOHfI J..13 CTanbHblX neHT. Ka6eJlJ..1 J..1MeIOT nOJlJ..13TJ..1- 3HaLJJ..1TenbHO 60nbwero KOnJ..1LJeCTBa MYCPT npJ..1 MO'HTa­
neHoBYIO J..130Jlfll...\J..11O ))(J..1Jl, rJ..1APocp06Hoe 3anOnHeHJ..1e ))(e Ka6eJlbHO~ JlJ..1HJ..1J..1, oc06eHHo npJ..1 ee npOKna,QKe Ha 

epAeLJHJ..1Ka, 3KpaH J..13 anIOMOnOJlJ..1MepHoJii neHTbl, neperoHax. 
nJ..13TJ..1JleHoBYIO 060nOLJKY, nOBJ..1B J..13 aJlIOMJ..1HJ..1eBbIX KpoMe Toro, Ka6enJ..1, BblnycKaeMble no TV 16.K71­

npOBOJlOK, 6pOHIO J..13 CTanbHblX OI...\J..1HKOBaHHblx neHT J..1 354-2005 J..1 TV BY 400424686.007-2009, He 06na,QalOT 
3ali.\J..1THbIJii wnaHr J..13 nOJlJ..13TJ..1JleHa. Pe3YJlbTaTbi J..1Cnbl­ J..1,QeaJlbHbIM K3,Q, He npeBblwalOli.\J..1M 0,1, J..1 He npeAHa­
TaHJ..1~ Ka6enfl C6nn3n36an66Wn 7x2xO,9 nOKa3anJ..1, 3HaLJeHbi Anfl npOKnagKJ..1 Ha YLJaCTKaX Aopor, 3neKTpJ..1­

MapKM Ka6enelll 

c5B5AncTWn, C5B5AnCmn, C5nn3n35aWn (WB),
HaMMeHOBaHMe napaMeTpOB C5B5A5nWn TY BY 400424686.007-2009 

TY 16.K71-354-2005. 
I 

ViAeaJlbHb'l~ K3A MeTaJlIlonoKpOBOB Ka6eJle~ 

Ha 4aCTOTe 50 f4 npl-1 npOAOJlbHoJi1 3AC 30 B/KM 

(He 6011ee) 


All51 Ka6e11eJi1 CAl-1aMeTpOM 060JlOYKI-1, MM: 

0,3 0,3
AO 10; 

0,2CBblwe 10 	 0,3 

VicnblTaTeJlbHOe Hanp5I>KeHl-1e YaCToToJi1 50 f4, 

npI-1JlO>KeHHOe B TeyeHl-1e 2 MI-1H, B: 


-	 3000Me>KAY >KI-1JlaMI-1; 
3000Me))(AY >KI-1JlaMI-1 1-1 3KpaHoM; 	 ­

-	 6000Me>KAY >KI-1JlaMI-1 1-1 3KpaHoM 1-1 6poHeJi1 


) 1cnblTaTeJlbHOe Hanp5l>KeHl-1e B TeyeHl-1e 1 MI-1H, B: 

Me>KAY >KI-1JlaMI-1; 
 2500 ­

Me>KAY BCeMI-1 >K1-1J1aMI-1, COeAI-1HeHHblMI-1 BMeCTe, 3000 ­
-1-1 aJllOMI-1Hl-1eBoJi1 060IlOYKOJi1 

HOBa5l, repMeTl-13a41-151 cpocTKa «fp5l3Ha5l», Tpe6yeTC5I 3a11I-1BKaTeXH0110rl-1f1 MOHTa>Ka 
AOCTl-1raeTC5I n11oTHoJi1 ynaKoBKoJi1 MYCPT rl-1APocp060M 
BOA06JlOKI-1PYIOLl\I-1X MaTepl-1aJlOB 
Ka6e11eJi1 
He MeHee 15 MaKCI-1Ma11bHbIX He MeHee 15 MaKCI-1MaJlbHblX HapY>K­PaAI-1Yc 1-13rl-16a 
HapY>KHbIX Al-1aMeTpOB Ka6e11f1 	 HblX Al-1aMerpoB Ka6e1151 A1151 6POHI-1­

pOBaHHbix Ka6e11eJi11-1 10 - A1151 Bcex 
OCTaJlbHblX Ka6eJleJi1 

300CTp0I-1Te11bHa51 AllI-1Ha (He MeHee), M 	 600 

K03cpcpl-141-1eHT 3aTyxaHI-151 Ha yaCTOTe 800 f4, 

nepeCYI-1TaHHblJi1 Ha 1000 M AllI-1Hbl 1-1 TeMnepaTYPY 

20 "C, A6/KM (He 6011ee) 


0,7A1151 Ka6e11eJi1 CAl-1aMeTpOM >K1-111, MM: 0,85 

1,0; 
 0,95 ­

0,9 
OT 70 - A1151 Ka6e11eJi1 AO 16 nap; CooTHOWeHl-1e paCyeTHoJi1 MaCCbl 6POHI-1pOBaHHbix 100 

AO 80 - All51 Ka6e11eJi1 OT 30 nap 
Ka6e11eJi1, %, 
co W11aHrOBbIM nOKpoBoM Wn 

I 
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AJ-2YF2YD2YB2Y eMKOCTblO 1 Ox4xO,9, r,Qe 1 - HapY)l(­ V1cnonHeHVle Ka6eneiil 06eCne'-l,VlBaeT K3)J, Ha '-laCTOTe 
Hbliil 3aLl.\V1THblll1 nonV13TV1neHoBbliil wnaHr; 2 - CTMbHble 50 rl..\ He Bblwe 0,1. PaC'-leTHafl Macca 3TV1X Ka6eneiil 
6poHV1poBaHHble neHTbl; 3 - nonV13TIVlneHoBbliil wnaHr; nO'-lTV1 B ,QBa pa3a MeHbwe OTe'-leCTBeHHbIX aHanoroB. 
4 - Me,QHble 3KpaHV1pYIOLl.\V1e npoBonoKVl; 5 - nonV13TV1ne­ HOMeHKnaTypa Ka6eneiil npe,QcTaBneHa pa3nVl'-lHb1MVl 
HOBafl 060nO'-lKa; 6 - nOKpblTV1e MIOMVlHVleBoiil neHTbl C ,QV1aMeTpaMVl TOKonpoBo,QflLl\V1X )l(V1n , '-lTO n03BonfleT B 
nonV1MepoM; 7 - )l(V1nbl Ka6enfl , cKpY'-leHHble B '-leTBepKy. pfl,Qe cny'-laeB OTKa3aTbC5'I OT V1X ,Qy6nV1poBaHVlfl. 
Me,QHble 3KpaHV1pYIOLl.\V1e npoBonoKV1 pacnOnO)l(eHbl no Bonpoc paccMOTpeHV1f1 CnO)l(V1BWerOCfI nOnO)l(eHVlfl 
OKPY)l(HOCTV1 060nO'-lKV1 Ka6enfl. C pa3pa60TK0ll1 HOBblX TV1nOB OTe'-leCTBeHHbIX Ka6eneiil, 

rpacpV1KV1 ocna6neHV1f1 HaBe,QeHHoro Hanpfl)l(eHV1f1 , Ha'-lV1Hafl C cpopMynVlpoBKV1 KOHKpeTHblx nOTpe6Hoc­
peanV130BaHHoro Cnel..\V1anbHbIMV1 KOHCTPYKTV1BHbIMV1 Tell1 3aKa3'-lV1Ka, npV1MeHeHV15'1 Ka6enbHoiil npo,QyKl..\V1V1, 
3neMel·naMV1 - Me,QHbIMV1 3IKpaHV1pylOLl.\V1MV1 npoBo­ OTBe'-lalOLl.\ell1 cOBpeMeHHblM Tpe60BaHV15'1M, V1 nYTeiil 
nOKaMV1 V1 CTanbHblMV1 6poHV1poBaHHbIMV1 neHTaMV1 cOBepweHcTBOBaHV1f1 npoeKTV1pOBaHV1f1, cTpoV1Tenbc­
,Qnfl Ka6enell1 AJ-2YF2YD2YB2Y eMKOCTblO 10x4xO,9, TBa V1 3KcnnyaTal..\VlV1 Ka6enbHbix CeTell1 >KAT, 3acny­
nOKa3aHbi Ha pV1C. 2. )l(V1BaeT caMoro npV1CTanbHO BHV1MaHV1f1 Cnel..\V1anV1CTOB 

npV1 cpaBHeHV1V1 xapaKTepV1cTV1K Ka6enell1 npoV13- OTpacnV1. Ha cerO,QHflWHV1111 ,QeHb HopMaTV1BHafl 6a3a, 
BO,QcTBa P<1>, 6enopyccV1V1 V1 eBponeiilcKV1x CPV1PM MO)l(HO pernaMeHTV1pYIOLl.\afl BeCb Kpyr BOIilPOCOB OT pa3pa­
c,QenaTb BbIBO,Q, '-lTO nocne,QHV1e 06na,Qa1OT HeKoTopblMVl 60TKV1 ,QO 3KcnnyaTal..\V1V1 Ka6enbHbiX CeTell1 >KAT, He 
npeV1MYLl.\eCTBaMV1 6naro,Qapfl TOMy, '-lTO 3aLl.\VlLl\eHbl COOTBeTcTByeT Tpe60BaHV1f1M BpeMeHV1. He06xo,QV1MO 
OT BHeWHV1X 3neKTpoMarHV1THb1X BnV1f1HV1ii1 3a C'-leT ccpopMynV1poBaTb, yTBep,QV1Tb V1 peMV130BaTb KOMn ­
V1cnonb30BaHV1f1 nonV13TV1neHOB0Il1 060nO'-lKV1 C 3Kpa­ neKCHYIO nporpaMMy, HanpaBneHHYIO Ha YCTpaHeHVle 
HOM V13 Me,QHbIX npOBonOK V1 6pOHV1 . KOHCTPYKTV1BHoe nepe'-lV1CneHHblx He,QOCTaTKOB . 

~HCbOPMAU~~ 

CBi3111CTbi HE 3A&bIBAIO 0 BETEPAHAX 

• HaKaHYHe )J,HfI n06e,Qbl pyKO­ o 
BO,QCTBO WeHTpanbHoiil CTaHl..\V1V1 
CBfl3V1 V1 ee CTPYKTypHblX nO,Qpa3­
,QeneHVliil opraHV130BanV1 BCTpe'-lY C 
BeTepaHaMV1. 

B l..\eHTpanbHOM ocpV1ce B MOCK­
Be BO BCTpe'-le Y'-laCTBOBanV1 reHe­
panbHbl1l1 ,QV1peKTOp WCC B.3. Box­
MflHV1H, ero nepBbliil 3aMeCTV1Tenb 
n.n . K03106'-leHKO, 3aMeCTV1Tenb 
H.B. KBacoBa, Ha'-lanbHV1K cnY)l(6bl 
ynp aBneHV1f1 nepcoHanoM V1 COl..\V1­
anbHb lX BonpocoB O.H. It1fl bflryeBa. 

a BCTpe'-lY 6blnV1 npV1rnaweHbl 

e,Qce,QaTenb COBeTa BeTepaHoB 


CC T.B. CaMoxBanoBa, BeTepaHbl 

BenV1Koiil OTe'-leCTBeHHoiil BOIl1Hbl 
P .B . Pbl6aKoBa Vl B.Y. It1caV1'-leB, 
BeTepaHbl Tpy,Qa 051. 6YP,QVlflH, 
H.K. MV1TpaKoBa, B.<1>. ApTa­
MOHOBa, n.lt1. rOpOxoBaTcKafl V1 
E.M. <1>e,QopoBa. OC06blM BHV1MaHV1eM 6blno Bblcny­ ropencfI! Bce con,QaTbl pa,QoBanV1Cb 

Ha ay,QV1oKoHcpepeHl..\V1I.1, npoBe­ waHO B~cTynneHV1e POCTOB'-laHKV1 MoeMY y,Qa'-lHoMY BblcTpeny» . 
,QeHHoiil B paMKax BCTpe'-lV1, B.3. Box­ 10.8. 6a6eHKoBoll1, KOTopafl 19-neT­ BeTepaHbl WCC nonY'-lV1nV1 naMflT­
MflHV1H n03,QpaBV1n Bcex c06paBwV1x­ Hell1 ,QeBywKoll1 BCTpeTV1na BOIl1HY V1 Hble nO,QapKVl K npa3,QHV1Ky, a P03e 
CfI C npa3,QHV1KoM V1 BblCKa3afl cnOBa BCIO ee npowna B BoiilcKax CBfl3V1 . BacV1nbeBHe Pbl6aKoBoiil V1 Bna­
6naro,QapHocTV1 3a pan~ylO ,Q06necTb OHa paCCKa3ana 06 O,QHOM V13 ,QV1MV1py YCTV1HOBVl'-lY It1caVl'-leBY 
B BoeHHble ,QHV1 V1 ,QOCTOIl1Hblll1 Tpy,Q 3nV130,QOB BpeMeH BoiilHbl : «Hawy reHepanbHbliil ,QV1peKTop BpY'-lV1n 
B MV1pHoe BpeMfI. OH nO)l(enM Be­ '-laCTb 60M6V1nV1. Mbl HaXO,QV1nV1Cb B '-laCbl. OT nV1l..\a Bcex BeTepaHoB 
TepaHaM 3,QOPOBbfl V1 C006Ll.\V1n, '-lTO YKPbITV1Vl. Ko MHe 06paTV1ncfI O,QV1H T.B . CaMoxBMoBa n06naro,QapV1na 
npaKTV1Ky OKa3aHVl5'l nO,Q,Qep)l(KV1 V1 con,QaT: «Tbl xopowo cTpenflewb? " PYKOBO,QCTBO WCC 3a 3a60TY, no­
nOMOLl.\Vl WCC Ha,QeeTCfI coxpaHV1Tb s=I OTBeTV1na YTBep,QV1TenbHo. OH ,QM MOLl\b Vl BHV1MaHV1e. 
V1 B ,QanbHeiilweM . MHe opy,QV1e. 1t13 YKPbITV1f1 fI npV1l..\e­ npV1f1THO OTMeTV1Tb, '-lTO CBfl3V1CTbl 

BceM Y'-laCTHV1KaM TOp)l(eCTBeH­ nVlnaCb B nponeTaBwV1ii1 HeMel..\KV1ii1 coxpaHfllOT ,Q06pylO Tpa,QVll..\V11O V1 He 
Horo COBeLl.\aHV1f1 6blna npe,QocTaB­ caMoneT V1 BblcTpenV1na - nonana B 3a6blBalOT BeTepaHOB! 
neHa B03MO)l(HOCTb BblcTynV1Tb. C ero HOCOBYIO '-laCTb. CaMoneT 3a- r.A. nEPOTVlHA 

ABTOMATV1KA, CB~3b, V1H<llOPMATV1KA 6 -201 3 

CPVll..\VlpOBaHHbIX Ha nepeMeHHOM TOKe, Vl B TOHHenflX, '-lTO 
flBnfleTCfI CYLl.\eCTBeHHbIM ynYLl.\eHVleM pa3pa60T'-lVlKOB 
TY. lt1,QeMbHblll1 K3)J" He npeBblWalOLl.\VlIl1 0,1, 06ec­
ne'-lVlBalOT TonbKO Ka6enVl, npoVl3Bo,QVlMble no TY BY 
400424686.003-2005. 

BMecTe C TeM Ka6enVl >KAT ,QomKHbl Y,QoBneTBOpflTb 
Tpe60BaHVlflM nO)l(apHOIl1 6e30nacHocTVl. 3TVl Tpe60Ba­
HVlfl Vl3nO)l(eHbi B rOCT P 53315-2009 Vllt13MeHeHVlflx NQ 
1 3Toro rOCTa. OHVl npe,QnVlcblBalOT npVlMeHeHVle Ka­
6enbHbix Vl3,QenVlIl1 VlcnonHeHVlfl Hr-LS V1 Hr-HF ,Qnfl rpyn­
nOBOIl1 npOKna,QKV1 C Y'-l8TOM 06beMa roplO'-lell1 3arpY3KV1. 
O,QHaKo 3TV1 Tpe60BaHV1f1 npoTV1BOpe'-laT «TeXHV1'-leCKoMY 
pernaMeHTY 0 Tpe60BaHV1f1X nO)l(apHoiil6e30nacHocTV1" 
<1>3 NQ 123-<1>3 (rnaBa 2, n.7, cT.82 B '-laCTV1 npoKna,QKV1 
OTKPblTO Ka6eneiil, He pacnpOCTpaHfllOLl.\V1X rOpeHV1f1) V1 
<1>3 NQ 184-<1>3 (CT. 12 «npV1Hl..\V1nbl cTaH,QapTV13al..\V1V1»). 
CTaH,QapTV13al..\V1f1 oCYLl.\eCTBnfleTcfI B COOTBeTCTBV1V1 C 
npV1Hl..\V1naMV1 ,Q06poBonbHoro npV1MeHeHV1f1 COOTBeTC­
TBYIOLl.\V1X ,QoKYMeHToB V1 He,QonycTVlMoCTV1 YCTaHoBne­
HV1f1 CTaH,QapToB, KOTopble npoTV1BOpe'-laT TeXHV1'-leCKV1M 
pernaMeHTaM. KpoMe Toro, ,QO CV1X nop ,QeiilCTByeT 
rOCT 7006-72 «nOKpOBbl 3aLl.\V1THble Ka6eneiil. KOHC­
TpyKl..\V1f1 V1 TV1nbl, TeXHV1'-leCKV1e Tpe60BaHV1f1 V1 MeTo,Qbl 
VlCnblTaHV1ii1», BblnonHeHV1e Tpe60BaHV1111 KOToporo ,Qo 
HaCTOflLl.\erO BpeMeHV1 He OTMeHeHO. 

Cne,QyeT OCTaHOBV1TbCfI V1 Ha Ka6enflX, npV1MeHfI­
eMblX Ha EBponeiilcKV1X )l(ene3HblX ,Qoporax. )J,nfl V1X 
HaV1MeHOBaHV1f1 npV1HflTa TepMV1HOnOrV1f1 «CV1rHanbHble 
Ka6enV1». )J,nfl Bceiil Ka6enbHoiil npO,QyK'l..\V1V1 pa3HbiX 
np0V13BO,QV1Tenell1 HeMel..\KV1MV1 )l(ene3HbIMV1 ,QoporaMV1 
(DB) YCTaHoBneHbl e,QV1Hble Tpe60BaHV1f1 , KOTopble ,Qnfl 
CV1rHMbHbIX Ka6eneiil OTpa)l(eHbl B cTaH,QapTax DBAG 
416/0113; DBAG 416/0114; DBAG 416/0115; DBAG 
416/0116 V1 ,Qp. 

rnaBHblM npV1Hl..\V1nV1MbHbIM OTnV1'-lV1eM KOHCTPYKl..\V1111 
CVlrHMbHblX Ka6enell1 EBponeiilcKV1x )l(ene3HblX ,Qopor OT 
OTe'-leCTSeHHbIX flBnfleTCfI npV1MeHeHV1e nonV13TV1neHOB0Il1 
060nO'-lKV1 KaK,Qnfl 3aLl.\V1Ll.\eHHblx, TaK V1 He3aLl.\V1Ll.\eHHbIX 
OT BHeWHV1X 3neKTpoMarHV1THb1X BnV1f1HV1111 Ka6eneiil, a 
MIOMV1HV1eBafl 060nO'-lKa He npV1MeHfleTCfI. 

3aLl.\V1Ta OT BHeWHV1X 3neKTpOMarHV1THbIX BnV1f1HV1ii1 
06eCne'-lV1BaeTCfI HMO)l(eHV1eM 3KpaHa V13 Me,QHbIX npOBO­
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20 6 -2013 ABTOMATV1KA, CB~3b, V1H<llOPMATV1KA 

Pille. 1 

nOK CnV1pMbHO nOBepx nOnV13TV1neHOBOiil 060nO'-lKV1 V1nV1 
CTaTVl'-leCKOrO 3KpaHa V13 Me,QHOiil neHTbl, HMO)l(eHHOrO 
no,Q nOnV13TV1neHOBOiil 060nO'-lKOiil HenOCpe,QCTBeHHO 
Ha Cep,Qe'-lHV1K Ka6enfl C HanO)l(eHV1eM ,QByX 6pOHV1PO­
BaHHblX neHT TOnLl.\V1HOiil 0,5 V1nV1 0,8 MM. Ce'-leHV1e )l(V1n 
COCTaBn5'leT 0,9; 1,4 V1 1,8 MM ,Qnfl O,QV1HO'-lHOiil CKpyTKV1, 
0,9 V1 1,4 MM -,Qnfl '-leTBepO'-lHOIl1 CKPYTKV1. )J.nfl Ka6enell1 
C KOM6V1HV1pOBaHHbIM CO'-leTaHV1eM O,QV1HO'-lHbIX )l(V1n V1X 
,QV1aMeTp paBeH 0,9; 1,4 V1 1,8 MM . )J.nfl Ka6enell1 , y KO­
TOPblX '-leTBepKV1 paCnOnO)l(eHbl B O,QHOM Cep,Qe'-lHV1Ke, 
,QV1aMeTp )l(V1n COCTaBnfleT 0,9 V1 1,4 MM. 6POHV1pOBaH­
Hble Ka6enV1 V1MeIOT pa,QV1yC V13rV16a, KPaTHbl1l1 60nee 10, 
He6pOHV1pOBaHHble - 60nee 7,5 HapY)l(HblM ,QV1aMeTpaM 
060nO'-lKVl. He6pOHV1pOBaHHble Ka6enV1 ,Qnfl npOKna,QKV1 
B rpyHT He npV1MeHflIOTCfI. Cep,Qe'-lHV1K 3anonHfleTCfI BO­
,Q06nOKV1pYIOLl\V1MV1 MaTepV1MaMV1. CTpOV1TenbHafl ,QnV1Ha 
,QOCTV1raeT 500-1000 M. 

Ha pV1C. 1 nOKa3aH pa3pe3 3aLl.\V1Ll\eHHoro OT BHe­
WHV1X 3neKTpOMarHV1THbIX BnV1S'1HV1111 Ka6enfl MapKV1 

-
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TEnEKOMMYH~KAU~~ 

YAK 656.254:004.896 (Computer-Telephone Integration), 60'-tero MeCTa K,QpyroMy. EcnV1 O,QV1H cB060,QHble onepaTOpbl. npV1 3TOM 

CV1CTEMA aKIKyMyn\l1pyeT ,QaHHble peanbHoro 
BpeMeHV1 V1 xpaHV1T \I1CTOpV1l.{eCKV1e 
,QaHHble ,Qn~ V1cnonb30BaHV1~ np\l1 

onepaTop BO BpeM~ 06cny>KV1BaHV1~ 
3BOHKa BHec KaKV1e-TO ,QaHHble, a 
nocne nepeHanpaBV1n 3BOHOK ,Qpy­

3BOH~ll\eMy a60HeHTy MoryT 6blTb 
npoV1rpaHbl 06b~BneHV1~, c06paHa 
,QonOnH\I1TenbHa~ V1H¢OPMal.\V15'1 CEO, 

ABTOV1 HCDOPMV1 POBAH V1~ ¢OpMV1pOBaH\I1V1 OTl.{eTHOCTV1 . 
KOMMyTal.\V10HHa~ V1H¢pacTpYK­

Typa CUCM 06eCnel.{V1BaeT ¢YHKI.\V1V1 

rOMY onepaTopy, KOHTeKCT 3BOHKa 
nepe,QaeTc~ Ha Desktop BToporo 
onepaTopa '-tepe3 HOBbie 3Ha'-teH\I1~ 

npe,QocTaBneHa B03MO>KHOCTb Bb160­
pa anbTepHaTV1BHo~ MapwpYTV13al.\\I1V1 
Bb130Ba. ronocoBoe npV1nO)KeHV1e 

KJ1IO'leBble cnOBa: KOHTaKT-l.../eHTp, nporpaMMHoe o6eCne"leHJ,1e, 6a3a ,qaHHblx, 
cepBepbl, ynpaBneH/IIe C/IICTeMOI1, MaCCOBbl11 063BOH, IP-TenecjJoH/IIfl 

Tpa,QV1I.\\I10HHOLii VnATC (HanpV1Mep, 
6a30Ba~ 06pa6oTKa BbI30BOB, CV1r­
HanV13al.\\I1~, aBTOMaTV1l.{eCKV1Lii Bbl60p 

CTI-nepeMeHHblx. 
CepBep CTI TaK>Ke ,QaeT B03­

MO>KHOCTb BblnonH~Tb C nepcoHanb­

IVR pa3pa6aTblBaeTc~ a,QMV1HV1cTpa­
TOPOM KOHTaKT-l.\eHTpa V1 cO,Qep)KV1T 
6V13Hec-norV1KY 06CnY>KV1BaHV1~ Bb130­

M./O. POAVIOHOB, 
MeHeA)f(ep no pa3BI1H11O 6113Heca 
KOMnaHl111 "Cisco systems» 

8 paMKax 4eHTpam130BaHHol1 aBToMant 3~poBaHHoM Cl-1 CTe­

Mbl p aC"IeTOB 3a YCl1yr14 CBSl3l-1 OAO «P>KA» B UCC C03Aa­

eTCSI 4eHTP o6pa6oTK14 Bbl30BOB (LI,OB), TaK Ha3blBaeMbla:i 

KOHTaKT-4eHTp. OAHa 143 CPYHK414M, BblnOl1HSleMblX KOHTaKT­

4eHTPOM, - MaccoBbli:1 063BOH Kl1&.1eHTOB. 

MapwpyTa, YCTaHoBneHV1e coe,QV1­
HeHV1Lii) ,Qn~ YCTpoLiicTB naKeTHoLii 
nepe,Qal.{V1 (onoca, a TaK>Ke nO,Q,Qep­
>KV1BaeT ,QononHV1TenbHble ycnyrV1 Te­
ne¢oHV1V1 : y,Qep>KaHV1e, nepeBo,Q Bbl­
30Ba, nepea,QpeCal.\V11O Bxo,Q~L1\ero 

Bb130Ba, KOH¢epeHI.\CB~3b, 6blCTPblLii 

Horo KOMnblOTepa TaKV1e ¢YHKI.\V1\11 
ynpaBneHV1Yl BbI30BaMV1, KaK OTBeT 
Ha 3BOHOK, 1l0CTaHOBKa Bbl30Ba Ha 
y,Qep>KaHV1e, nepeBo,Q 3BOHKa V1 ,Qp. 
CTI AOC '8eMIST B Tel.{eHV1e Bcero 
BpeMGHV1 o6paOOTJ(V1 Bbl30B8 AaHHbl0 
o Bbl30S8 V1 auoHeHTe l~eo6xoAV1MbIM 

Ba, HaXO,Q5'lll\eroc~ B Ol.{epe,QV1. 
ronocoBble wnlO3bl VolP o6ecne­

l.{V1BaIOT V1HTep¢eLiic Me)K,Qy ceT~MV1 
Tpa,QV11.\V10HHOLii V1 IP-Tene¢oHV1V1, 
KOHBepTV1pYIOT aHanorOBble V1 1.\V1¢­
pOBble ronOCOBble nOTOKV1 B IP­
naKeTbl. Bce wnlO3bl pa60TalOT no 

Ha6op, nOBTop Ha60pa nocne,QHero npV1nO>KeHV1~M. HarlpV1Mep, M0xaHV13M npoToKonaM H.323 V1 MGCP. nOA­

• KOHTaKT-l.\eHTpbl n03B0n5110T 3a 
Cl.{eT CTaH,Qapn13al.\V1V1 np0l.\e,QYP aB­
TOMaTV13al.\\I1\11 TPY,QOBbIX np0l.\eCCOB 
BbInOnH~Tb MeHbW\I1M l.{\I1CnOM co­
TPY,QHV1KOB 60nbw\I1~ 06beM pa60T; 
KOHTpOn\l1pOBaTb 06beM \11 Kal.{eCTBO 
ycnyr; 3Hal.{\I1TenbHO ynYl.{WaTb «Te­
ne¢oHHoe» n\l11.\O KOMnaH\I1\11 KaK 
C TOl.{K\I1 3peHV1~ Kn\l1eHTOB, TaK V1 
napTHepoB. 

TeXH\I1l.{eCKOe peWeH\I1e ,Qn~ 
l.\eHTpOB 06pa60TK\I1 Tene¢oHHblX 
Bbl30BOB Cisco Unified Contact 
Center Enterprise (CCE) COl.{eTaeT 
B ce6e npo,QYKTbl IP-Tene¢oH\I1\11 \11 
nporpaMMHoe 06eCnel.{eHV1e. Ero 
OCHOBY COCTaBn~IOT (pV1C. 1): 

nnaT¢opMa Cisco Intelligent 
Contact Management (ICM) ,Qn~ yn­
paBneHV1~ V1 MapwpYTV13al.\\I1\11 Bb130­
BOB V1 ynpaBneH\I1~ areHTaMV1 LlOB; 

YH\I1¢\I1I.\\I1pOBaHHa~ KOMMYHV1­
Kal.\V10HHa~ \I1H¢pacTpYKTypa Cisco 
Unified Communication Manager 
(CUCM) - KOMnOHeHT, pacw\I1p~IOL1\\I1~ 
¢YHKI.\V1V1 TPa,Q\I1I.\\I10HHbIX VnATC,Qn~ 
oKpy>KeH\I1~ IP-Tene¢oH\I1\11; 

C\I1CTeMbl Cisco Unified IP 
Interactive Voice Response (Unified IP 
IVR) V1 Cisco Unified Customer Voice 
Portal (Unified CVP), nO,Q,Qep>K\I1Ba­
1Oll\\I1e np\l1nO>KeH\I1~ IP-Tene¢oH\I1V1, 
\I1HTepaKT\I1BHbie ronOCOBble MeHIO \11 
Ol.{epe,Qb Bbl30BOB LlOB; 

Kn\l1eHTCKOe no onepaTopa: Cisco 
Agent Desktop, Cisco Toolkit Agent 
Desktop (CTI OS), Cisco Finesse V1 
no Cisco Unified CRM Connector 
,Qn~ V1HTerpal.\\I1\11 co CTOPOHH\I1MV1 
npoV13Bo,QV1Ten~MV1 CV1CTeM Customer 
Relationship Management (CRM). 

060pY,QoBaH\I1e CCE MO>KeT \I1C­
nonb30BaTbC~ KaK B cpe,Qe IP-Tene­
¢OH\I1V1, TaK \11 B V1HTerpV1poBaHHo~ 
cpe,Qe IP-Tene¢oHV1V1 V1 TPa,QV11.\V10H­
HblX peweHV1~ Ha 6a3e TOM ACD 
(Automatic Call Distribution). npV1l.{eM 

npV1MeHeHV1e IP-TexHonorV1V1,Qn~ nOCT­
poeHV1~ l.\eHTPOB 06pa60TKV1 Bbl30BOB 
n03Bon~eT 11 peo,QoneTb 60nbWV1HCTBO 
OrpaHV1l.{eHV1~, CBO~CTBeHHbIX TPa,QV1­
1.\\I10HHO~ TenecpoHV1V1. 

CV1CTeMa ICM Central Controller 
(CaliHouter and Logger) 06eCnel.{V1­
BaeT V1HTenneKTyanbHoe ynpaBne­
HV1e BbI30BaMV1 B MacwTa6e npe,Q­
npV1~TV1~, pacnpe,Qen~~ ronOCOBble 
Bbl30Bbi V1 ,QaHHble OT MHO>KeCTBeH­
HblX V1CTOl.{H\11 KOB. nO,Q,Qep>KV1BaeT V1 
V1HTerpV1pyeT 06pa60TKY ronOCOBblX 
Bbl30BOB V1 ,QaHHbIX OT Tpa,QV11.\V10H­
HblX V1 B\I1pTyanbHblx CV1CTeM ACD, 
V1HTepaKTV1BHo~ V1H¢OpMal..\V10HHo­
CnpaBOl.{HOLii CV1CTeMbl ,Qn~ aBTOMa­
TV13al.\V1V1 06pa60TK\I1 3anpocoB Kn\l1­
eHTOB IVR, onepaTopoB MV1HV1-ATC, 
npV1nO>KeHV1~ Desktop. nporpaM­
MHoe 06eCnel.{eH\I1e rCM V1cnonb3yeT 
Cl.\eHapV1V1 MapwpyTV13al.\V1V1, 3anpor­
paMMV1pOBaHHble a,QMV1HV1CTpaTOpOM 

Unified CCE 

IP IVRlCVP 

PSTN 

,, 
I 
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KOHTaKT-l.\eHTpa V1 pa3pa60TaHHbie C 
yl.{eTOM 6V13HeC-Tpe60BaHV1~ KnorV1­
Ke o6pa60TKV1 Bb130Ba. HanpV1Mep, 
,Qn~ V1CnOnb30BaHV1~ V1H¢OpMal.\V1 t 

o 'KnV1eHTe B Cl.\eHapV1V1 MapwpyT 
3al.\V1\11 MO>KeT 6blTb npe,QYCMOTpeHo" 
06paL1\eH\I1e KaBTOMaTV13V1pOBaHHoLii 
CV1CTeMe paCl.{eTOB CBOSS. 

np0,QYKT ICM pacnpe,Qen~eT 
Bbl30Bbi Ha OCHOBe Dialed Number 
(ON), Calling Line 10 (CLIO V1nV1 
ANI), Caller Entered Digits (CEO) 
V1 V1H¢OpMal.\V1V1, cO,Qep>KaL1\e~c~ B 
KnV1eHTCKV1X 6a3ax ,QaHHbIX, a TaK>Ke 
yl.{V1TbIBaeT ,QaHHble, nonYl.{eHHble 
l.{epe3 Web-¢opMbl. 6YAYl.{V1 l.{aCTblO 
060py,QoBaHV1~ CCE, MO,Qynb ICM 
peanV13yeT TpaAV1I.\V10HHYIO ¢YHK­
1.\V10HanbHOCTb ACD. OH OTCne>KV1­
BaeT \11 KOHTponV1pyeT COCTO~HV1e 
onepaTopoB, MapwpyTV13V1pyeT V1 
CTaBV1T B Ol.{epe,Qb Bbl30Bbi KnV1eH­
TOB, 06eCnel.{\I1BaeT ¢YHKI.\\I1\11 CTI 
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HOMepa, aBTo,Q03BOH V1 ,Qp . 
,lJ,n~ B3aV1Mo,QeLiicTBV1~ C ronoco­

BbIMV1 wnlO3aMV1 B CUCM nO,Q,Qep­
>KV1BaIOTC~ cTaH,QapTHble npoToKonbl, 

'KV1e KaK npoToKon V1HV1I.\V1al.\V1V1/Yc­
HOBneH\I1~ ceccV1V1 (Session Initiation 

Protocol - SIP); H.323, o6eCnel.{V1Ba­
1OL1\V1~ OCHOBY ,Qn~ nepe,Qal.{V1 ,QaH­
HbIX, BV1,Qeo­ V1 aY,QV1oV1H¢OpMal.\V1\11; 
npoToKon KOHTpOn5'l Me,QV1awnI030B 
(Media Gateway Control Protocol 
- MGCP). ,[ln~ KOMMYHV1Kal.\V1V1 C 
IP-Tene¢oHaMV1 \I1cnonb3yeTc~ SIP 
V1nV1 npoToKon ,Qn~ ynpaBneHV1~ VoIP­
TepMV1HanaMV1 (Skinny Call Control 
Protocol-SCCP). CUCM nO,Q,Qep>KV1­
BaeT pa3nV1l.{Hb'le Me,QV1a-npoToKonbl: 
G.729, SKbps; G.711, cTaH,QapTHble 
64 Kbps; G.723, S Kbps. 

nporpaMMHoe 06eCnel.{eHV1e 
Peripheral Gateway (PG), ~Bn~~Cb 
3neMeHTOM ICM, npe,QocTaBn~eT 
V1HTep¢e~c Me>K,Qy ICM V1 KOM­
nOHeHTaMV1 LlOB. PG c06V1paeT 
,QaHHble OT KOMnOHeHfOB LlOB V1 
pe,QocTaBn~eT 3Ty V1H¢OpMal.\V11O 
V1CTeMe ICM ,Qn~ MapwpyTV13al.\V1V1 

Bbl30BOB V1 C03,QaHV1~ OTl.{eTHOCTV1. 
Ka>K,Qbl~ PG OTCne>KV1BaeT C06bITV1~ 
Ha ypoBHe onepaTOpoB ,Qn~ Bbl60pa 
Ha\l160nee nO,QXO,Q~L1\V1X MapwpyToB 
npV1 06pa60TKe BbI30BOB. TaK>Ke PG 
V1cnonb3yeTc~,Qn~ B3aV1Mo,QeLiicTBV1~ 
CronOCOBblM npV1nO>KeHV1eM IVR. Ha 
o,QHoLii nnaT¢opMe PG MoryT ¢YHK­
1JIV10HV1pOBaTb HeCKonbKO np0l.\eCCOB 
B3a\l1Mo,QeLiicTBV1~ C HeCKonbKV1MV1 
yCTpO~CTBaMV1 IVR. 

CepBep CTI nnaT¢opMbl ICM 
n03Bon~eT BHe,Qp~Tb peweHV1~ 

network-to-desktop CTI, BKnlOl.{a~ 
perV1CTpal..\V11O V1 cMeHY COCTO~HV1~ 
onepaTopoB. ,lJ,n~ 3Toro nO,Q,Qep>KV1­
BaeTC~ Ha60p CTI-nepeMeHHblx -
napaMeTpoB, KOTopble OTpa>KalOT 
KOHTeKCT 3BOHKa V1 V1H,QV1BV1AyanbHbl 
,Qn~ Ka>K,Qoro Bb130Ba. KOHTeKcT 
3BOHKa «nepe,QaeTc~» OT O,!!lHOrO pa­

CTI-V1HTerpal.\V1V1 06ecne'-tV1BaeT 
BcnnblTV1e OKHa C,QaHHbIMV1 Ha 3KpaHe 
KOMnblOTepa onepaTopa. CTI MO)KeT 
¢YHKI.\V10HV1pOBaTb Ha Bbl,QeneHHoM 
cepBepe (CTI Gateway) V1 B COCTaBe 
Peripheral Gateway. MexaHV13M CTI­
V1HTerpal.\V1V1 06eCnel.{V1BaeT B3aV1MO­
,Qe~CTB\I1e CcV1cTeMo~ nnaHL-1pOBaHV1~ 
V1 ynpaBneHV1~ pecypcaMV1 npe,QnpV1­
~TV1~ (Enterprise Resource Planning 
- ERP), aBToMaTV13V1poBaHHoLii CV1C­
TeMoLii paCl.{eTa CBOSS V1 ,Qp. 

KnV1eHTcKV1~ ronocoBoLii nopTan 
(Cisco Unified Customer Voice Portal 
- CVP) 3Hal.{V1TenbHO V1HTerpV1poBaH 
C Cisco Unified CCE ,Qn~ ynpaBne­
HV1~ npV1nO>KeHV1~MV1. Unified CCE 
MO>KeT 3anycKaTb BHeWHV1e Voice 
XML-np\l1no>KeHV1~ ,Qn~ pa60Tbi Ha 
cepBepe Unified CVP Voice XML, 
CKp\l1maX Ha 6a3e Eclipse V1 J2EE V1 B 
cpe,Qe Web-cepBepa. CepBep Voice 
XML nO,QXO,QV1T ,Qn~ CnO>KHbIX V1 06b­
eMHblX IVR-npV1nO>KeHV1Lii V1 B3aV1MO­
,Qe~cTByeT CKacToMV13V1poBaHHbIMV1 
V1nV1 CTOPOHHV1MV1 J2EE-cepBV1caMV1. 
nOpTan CVP V1HTerpV1pyeTc~ C CV1C­
TeMaMV1 pacno3HaBaHV1~ V1 CV1HTe3a 
pel.{\I1. Lfepe3 Unified CCE B03MO>KeH 
,QocTyn K 6a3e AaHHblX \11 npV1nO>Ke­
HV1~M 3aKa3l.{V1Ka. CVP pa60TaeT C 
ol.{epe,Q~MV1, y,Qep>KV1SaeT ronOCOBble 
V1 BV1,Qeo Bbl30Bbi ,QO MOMeHTa V1X 
MapwpyT\I13al.\V1V1 Ha onepaTopa \I1nV1 
Ha BHeWHee npV1nO)KeH\I1e, TpaHc­
nV1pyeT My3blKy V1nV1 BV1,Qeo, nOKa 
Bbl30B HaXO,QV1TC~ Ha y,Qep>KaHV1V1, a 
nocne ero MapwpyTV13al.\V1V1 o6ec­
nel.{\I1BaeT nOKa3 BV1,Qeo C ,QeCKTona 
onepaTopa. 

VCTpoLiicTBO IVR BblnonH~eT ¢YH­
KI.\V1V1 npoV1rpbIBaHV1~ npV1rnaweHV1Lii, 
c60pa HOMepoB a6oHeHToB (Caller 
Entered Digits - CEO), a TaK)Ke MO­
)KeT V1cnonb30BaTbC~ KaK YKa3aTenb 
Ol.{epe,QV1 Queue Point ,Qn5'l nOCTa­
HOBKV1 c\I1cTeMoLii ICM Bbl30BOB B 
Ol.{epe,Qb Bcnyl.{ae, ecnV1 OTCYTCTBYIOT 

gep)KV1BaIOTC5'I Me>KCTaHI.\V10HHble 
C\I1rHanV13al.\V1V1 CAS (R2 MFC), CCS 
(PRI) no V1HTep¢e~cy G.703. 

OnepaTopbl V1cnonb3YIOT CTaH­
,Qap"fHble IP-Tene¢oHbl, KOTopble 
o6eCnel.{V1BaIOT nepe,Qal.{y ronoca V1 
,QaHHbIX no O,QHOiIJ ceTeBoiIJ V1H¢pa­
CTpYKType. 

,lJ,n~ BblnOnHeHV15'1 npV1nO>KeHV1Lii Ha 
pa6ol.{eiIJ CTaHI.\V1V1 onepaTopa npV1Me­
H5'leTC~ nporpaMMHoe o6eCnel.{eHV1e 
Cfl Object Server (CTI OS). OHO ~B­
n~eTC5'I BblcoKonpoV13Bo,QV1TenbHbIM, 
MacwTa6V1pyeMblM V1 YCToLiil.{V1BbIM K 
C60~M. Bce ,QaHHble KOH¢V1rypal..\V1\11 
pacnonaralOTc~ Ha cepBepe, l.{TO 
ynpOL1\aeT HacTpoLiiKY, o6HoBneHV1e V1 
ynpaBneHV1e npV1nO)KeHV1~M\I1 CTI. Ha 
cTopoHe pa6ol.{eiIJ CTaHI.\V1V1 onepaTopa 
peanV13yeTc~ cB~3ylOL1\ee nporpaM­
MHoe o6ecne'-teHV1e \I1nV1 npV1nO>KeHV1~ 
B Web-6paY3epe. K CTI OS nO,QKnIO­
l.{aIOTC5'I V1HTep¢eiIJcbl COM, Java, C++ 
V1 C, l.{TO n03Bon~eT V1cnonb30BaTb 
pa3nV1l.{Hble cpe,Qbl \11 ypOBHV1 pa3pa­
60TKV1 npV1nO)KeHV1iIJ CTI. 

VnpaBneHV1e cV1cTeMoLii ICM 
oCYll\eCTBn~eTc5'I C pa60l.{eLii CTaH­
1.\V1\11 Admin Workstation (AW). A,Q­
MV1HV1cTpaTop C03AaeT Cl.\eHapV1V1 
MapwpyTV13al.\V1V1 BbI30BOB, ynpaB­
n~eT KOH¢V1rypal.\V1eLii CV1CTeMbl 
ICM, ocyU\eCTBn~eT MOHV1TopV1Hr 
npoV13Bo,QV1TeJlbHOCTV1, ¢opMV1pyeT 
OTl.{eTbl V1 o6eCnel.{V1BaeT 6e30nac­
HOCTb CV1CTeMbl. 

He06xo,QV1MOCTb cOBepwaTb MHO­
)KeCTBO 3BOHKOB 60nbwoMY l.{V1cny 
KJlV1eHTOB no TV1nOBbIM Cl.\eHapV1~M 
pa3roBopa Cnocne,QYIOll\\I1M CTaT\I1C­
TV1l.{eCKV1M aHanV130M pe3ynbTaToB 
npV1Bena K nO~BneH\I11O ¢YHKI.\V1V1 
MaCCOBoro o63BoHa a60HeHToB. 

B paMKax KaMnaHlV1Lii V1CXO,Q~­
L1\ero o63BoHa,· KaK npaBV1no, ocy­
L1\eCTBn5'lIOTC~: np~Mble npo,Qa>KV1; 
npV1BeTcTBeHH~e 3BOHKV1 ((noc­
nenpo,Qa>KHble» C l.\enblO pa3BV1TV15'1 
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OTHOWeHII1~); 1I13Bel14eHille Knll1eHTOB YTO It1 nplt1 nplt1eMe BXO,o,51l14It1X 3BOH­ HaBnIt1BaeTC51 coe,o,It1HeHlt1e, It1 Tor,o,a npe,o,CTasneHa Ha Plt1c. 2. OHa )KATC. 3aTeM wnlO3 aHanlt131t1pyeT B peanbHoM MacwTa6e BpeMeHIt1 
06 1I13MeHeHII151X B 06cnY>KIt1BaHIt1I11, 0 KOB, TaKlt1e KaK rOTOBble Cnlt1CKIt1 Y>Ke no,o,KnIOYaeTC51 cB060,o,Hbl~ COCTOIt1T 1t13 cne,o,YlOl14lt1x OCHOB­ nplt1xo,o,51l14lt1e C006114eHIt151 Clt1rHa­ I-lcnonb3yeTC51 6flOK Cisco Unified 
BBO.Qe HOBblX ycnyr It1 npeAJlO>KeHIt1It1 KJllt1eHTOB 1t13 CRM-clt1cTeMbl, Kap­ onepaTop. ,[\on>KeH 6blTb KOHTPOflb HblX 6noKoB: It1HTeflneKTyaflbHoro nlt13al\1t11t1 EDSS1, onpe,o,efl51eT co­ Intelligence Center (CUIC) . ,[\ocTyn 
cxeM n051nbHOCTIt1; It1HCPOpMlt1pOBaHlt1e TOYKa KJllt1eHTa Ha 3KpaHe, yCKope­ cTaTyca onepaTopoB (3aH51T/cB060- ynpaBneHIt151 KOHTaKT-l\eHTpOM CT051Hlt1e HOMepa: «3aH51TO», «HeT K It1HTepcpeClicy ynpaBneHIt151 CUIC, 
o 3a.Qon>KeHHOCTII1; aKTyanIt13al\lt151 Hlt1e Ha60pa 3a CyeT o.QHoro KJlIt1Ka ,o,eH) CB03MO>KHOCTblO onpe,o,eneHIt151 ICM; It1cxo,o,51l14ero 063BoHa Dialer; OTBeTa ». nplt1 YCTaHoBfleHlt11t1 coe,o,lt1- OTyeTaM It1 HacTpoCliKaM oCYl14eCT­
Knlt1eHiCKO~ 6a3bl ; MapKeTIt1HrOBble MblWblO, 3aHeCeHIt1e nOflyyeHHblX It1X oCB060>K.QeHIt151 It1 06pa60TKIt1 nocpe,o,HIt1Ka SIP npoToKofla SIP HeHIt151 wnlO3 Gateway aHafllt131t1pyeT Bn51eTC51 yepe3 Web-It1HTepcpeVic 1t13 
It1CCne.QOBaHII151 It1 .Qp. ,o,aHHbIX B 3neKTpoHHYlO 6a3y. Cy­ ,o,aHHblx nocne 3BOHKa Wrap up time PROXY; CPOpMlt1pOBaHIt151 OTYeTHOC­ It1CTOYHII1K OTBeTHoro Clt1rHafla: peYb nlO60Cli TOYKIt1 CeTIt1. 

nOMIt1MO 06114111X cpe.QCTB aBTOMa­ l14eCTBYIOT ,o,Be nplt1Hl\lt1nlt1anbHO It1fllt1 Post Call Processing. TaKo~ TIt1 CUlM; CAD Server ynpaBfleHIt151 YenOBeKa, «Mo,o,eM», «cpaKc» It1nlt1 6flOK CUIC co,o,ep>KIt1T 60flee 
T1t13al\1t11t1 AJl51 npOBe.QeHIt151 MaCCOBblX pa3Hbie B03MO>KHOCTIt1. nplt1 O,o,HO~ pe>KIt1M HanpaBfleH npe>K,o,e Bcero pa60YIt1MIt1 MeCTaMIt1 onepaTopoB «aBTOOTBeTYIt1K». ,[\n51 3Toro OH It1C­ 100 wa6noHoB OTyeTOB. nplt1yeM 
063BOHOB pa3pa60TaHbi It1 It1CnOnb- 1t13 HIt1X CIt1CTeMa HanpaBfl51eT 3BO­ Ha YBefllt1yeHlt1e 3cpcpeKTIt1BHOCTIt1 KOHTaKT-l\eHTpa It1 It1X nplt1flO>KeHIt151 nonb3yeT l\It1CPPOBYIO 06pa60TKY clt1r­ C nOMOl14blO nporpaMMbl pe,o,aKTop 
3YIOTC51 cnel\lt1anbHble TeXHOnOrlt1lt1, HOK Knlt1eHTa onepaTopy TOflbKO Tpy,o,a. CAD (Cisco Agent Desktop), a TaK­ HanOB. Pe3YflbTaTbi aHafllt13a wnlO3 MO>KHO C03,o,aTb OTYeT, OTBeyalOl14lt1C1i 
nporpaMMbl It1 060pY.QOBaHlt1e. TaK, nOCfle no,o,TBep>K,o,eHIt151 nocne,o,HIt1M PaCCMOTplt1M Ha nplt1Mepe npo­ >Ke rOflOCOBoro wnlO3a Gateway c006Ll.\aeT no npoToKony SIP 6noKY It1H,o,It1BIt1,o,yanbHbIM 61t13Hec-3a,o,ayaM. 
ecnlt1 l\enblO aBTo063BOHa 5lBn51eTC51 COCT051HIt151 rOTOBHOCTlt1, T.e. C npe,o,­ l\eCC OpraHlt13al\1t11t1 It1cxo,o,51l14ero C nOMep>KKO~ Knlt1eHTa It1HTepaK­ Dialer. nOcfle,o,HIt1~ B 3aBII1CIt1MOCTIt1 Bce OTyeTbl ,o,eTaflIt13It1pYIOTC51 ,0,0 
npOCTOe ronocoBoe It1HCPOpMlt1pOBa­ Baplt1TenbHblM pe3epBIt1pOBaHIt1eM 063BoHa. ,[\n51 3Toro l\eneC006pa3- TIt1BHblX peyeBblX MeHIO Voice XML. OT Cl\eHaplt151 nepeBo,o,It1T Bbl30B Ha Halt1MeHbWIt1X cOCTaBfl51lOl141t1X KOM­
Hille, nplt1 KOTOPOM yyaCTlt1e onepaTOpa onepaTopa (pe>KIt1M Preview). nplt1 HO It1CnOflb30BaTb peWeHlt1e Cisco KpoMe Toro, B Hee BXO,o,51T cepBepbl: onepaTopa KOHTaKT-l\eHTpa nlt160 Ha nOHeHTOB. nplt1 3TOM ,o,aHHble 1t13,b 
He06513aTenbHO, nporpaMMHo-anna­ ,o,pyro~ - aBTOMaTlt1yeCKIt1 nplt1HIt1Ma­ Unified Contact Center Enterprise ynpaBneHIt151 cl\eHaplt151MIt1 It1HTepaK­ cIt1cTeMY It1HTepaKTIt1BHblX peyeBblX OTyeTOB MO>KHO 3KCnOpTIt1pOBaTb B 
paTHbn~1 KOMnneKC CIt1CTeMbl aBTOMa­ eT 3BOHOK CpaCYeTOM, YTO ecnlt1 npo- (CCE), OCHOBHble KOMnOHeHTbl TIt1BHblX peyeBblX MeHIO Voice XML MeHIO, BCTpoeHHYIO B wnlO3. pa3Hbie cpopMaTbl (PDF, XLS It1 ,o,p.), 
Tlt1yeCKOrO II1HCPOpMlt1pOBaHIt151 caMO­ 1t130~.QeT coe.QIt1HeHlt1e C a60HeHToM, KOToporo paccMoTpeHbl B CTaTbe - CVP (Customer Voice Portal); IP­ nOCKOflbKY pa60yee MeCTO onepa­ a TaK>Ke pa60TaTb C HIt1MIt1 B It1HblX 
CT051TenbHO OCYl14eCTBn51eT Bbl30Bbi KTO-TO 1t13 onepaTopOB Y>Ke OCB060- paHee. CIt1CTeMa MO>KeT aBTOMa­ TenecpoHlt11t1 YATC - CUCM (Cisco Topa BblnOflHeHO BBIt1,o,e Cnel\lt1aflbHO­ nplt1flO>KeHIt151x. 
a60HeHTOB Bcex BIt1.QOB TenecpOHHO~ ,o,It1TC51 , T.e. 6e3 npe,o,Baplt1TeflbHoro Tlt1yeCKIt1 onpe.Qefl51Tb, ycnewHo fllt1 Unified Communications Manager) ro nporpaMMHoro Kfllt1eHTa, KOTOPbl~ OTHOCIt1TenbHO oc06eHHocTeCii 
CB5131t1: CTal\1t10HapHbIX, M061t1nbHbiX pe3epBlt1pOBaHIt151 onepaTopa, 3a oCYl14eCTBneH .Q03BOH It1 KTOOTBeTlt1n It1 IP-TeflecpoHbl AJl51 pa60YIt1x MeCT It1HTerplt1pOBaH Cno KOHTaKT-l\eHTpa, CIt1CTeMbl cfle,o,yeT OTMeTIt1Tb, YTO B 
It1 TeXHOnOrlt1yeCKO~ CeTIt1. nplt1 3TOM CyeT aBTOMaTlt1yeCKOrO paCyeTa Ha 3BOHOK - YenOBeK, aBTOOTBeTYIt1K onepaTopoB KOHTaKT-l\eHTpa. TO B cnyyae nepeBo,o,a Bbl30Ba Ha npol\ecce pa60Tbi no CeTIt1 nepe,o,a­
CIt1CTeMa aBTo063BOHa np051Bn51eT KOnlt1yeCTBa It1CXO,O,51l14It1X 3BOHKOB It1nlt1 cpaKc. lib It1HcpopMal\1t10HHO ­ npll1Hl\lI1n pa60Tbi CIt1CTeMbl 3a­ onepaTopa Ha 3KpaHe KOMflblOTepa YIt1 ,o,aHHbIX nOCT051HHO nepe,o,aeTC51 
onpe.QeneHHYIO rIt16KOCTb: YYIt1TblBaeT (pe>KIt1M Predictive). CIt1CTeMbl npe,o,nplt151TIt151 B CIt1CTe _ i<fllOyaeTC51 B cne.QYIOLl.\eM. A.QMIt1- oT06pa>KaeTC51 KapTOYKa a60HeHTa TOflbKO Clt1rHaflIt13al\lt151 no npoToKoflY 
nplt10plt1TeT a60HeHTOB AJl51 ynpaBne­ nplt1 He60flbwoM KOfilt1yeCTBe It1cxo,o,51l14ero 063BoHa 3aHOC51TC51It1C­ HIt1CTpaTOp CIt1CTeMbl C03,o,aeT B CIt1HcpopMal\lt1eVi 0 HeM. SIP It1 cpa~nbl Cl\eHaplt1eB XML, a 
HII151 nOp51.QKOM 063BOHa, C006114aeT onepaTopoB B KOHTaKT-l\eHTpe (,0,0 xo,o,Hble ,o,aHHble 0 KaMnaH1t11t1 (It1MeHa 6floKe ICM KaMnaH1t11O onOBel14eHII151, B cnyyae nepeBo.Qa Bbl30Ba Ha 3BYKoBbie cpa~flbl - TOflbKO O,o,It1H 
It1HcpopMal\1t11O pa3HbiM rpynnaM n51TIt1 yenOBeK) CTaTIt1CTlt1yeCKIt1X fllO,o,e~, KOTOPblX Hy>KHO 063BOHIt1Tb, YKa3b1Ba51 AJl51 Hee paCnlt1CaHlt1e 111 cIt1cTeMY It1HTepaKTII1BHOrO B3aIt1MO­ pa3 nplt1 nepBOHayanbHOM 3anycKe 
a60HeHTOB (cxeMa OnOBel14eHIt151), ,o,aHHblx c06lt1paeTC51 He,o,ocTaTOYHo. It1X pa60YIt1e It1 ,o,OMaWHlt1e TeJilecpoHbl, MeCTO pacnOnO>KeHIt151 cpa~fla 3fleK­ ,o,e~CTBIt151 wnlO3 comaCHO Cl\eHaplt1lO CIt1CTeMbl. YnpaBneHlt1e CIt1CTeMOVi 
Harfl51.QHO oT06pa>KaeT Ha 3KpaHe n03TOMY npe,o,cKa3aTb 3apaHee, ,o,pyra51 conYTcTBYlOl14a51 It1HCPOp­ TPOHHOVi Ta6nlt1l\bl cpopMaTa .CSV, MO>KeT flpOlt1rpblBaTb ,o,Ofl>KHII1Ky BbInOflH51eTC51 l\eHTpanIt130BaHHo. 
KOMnblOTepa npOl\eCC OnOBeLl.\eHIt151 It1 Kor,o,a It1 KTO 1t13 onepaTopoB oCB060- Mal\It151) . 3aTeM B COOTBeTCTBlt11t1 C B KOTOPOM nplt1Be,o,eHbl TeflecpoHHble «npIt1BeTCTBlt1e» 1t13 CCPOpMlt1pOBaHHO­ Mo,o,lt1cplt1l\lt1pyeTC51 flOrltlKa ee pa­
npOToKofllt1pyeT pe3YflbTaTbi. .QIt1TC51, CnO>KHO. B 3TOM cflyyae flyY­ 3a,o,aHHblMIt1 Cl\eHaplt151MIt1 063BoHa It1 HOMepa KJllt1eHTOB It1 It1HcpopMal\lt151 ro 3BYKOBoro RAW-cpa~fla . Hanplt1- 60Tbl nocpe,o,cTBoM 1t13MeHeHIt151 

nplt1 MaCCOBOM 063BOHe CIt1CTeMa we It1CnOflb30BaTb pe>KIt1M Preview. paCnlt1CaHlt1eM CCE aBTOMaTlt1yeCKIt1 AJl51 nepe,o,aYIt1, Hanplt1Mep pa3Mep Mep: « 3,o,paBcTBY~Te, 3TO LlCC OAO paCnlt1CaHIt151 KaMnaHIt1C1i Ha 6floKe 
pewaeT p51.Q cnel\lt1cplt1yeCKIt1X npo- Kor,o,a >Ke onepaTopoB 15-20 It1 063BaHIt1BaeT KJlll1eHTOB. nplt1 3TOM 3a,o,on>KeHHOCTIt1. nplt1Mep 3anOfl­ «P)K,[\». Y Bac 3ap,On>KeHHOCTb .. .» ICM, pe,o,aKTlt1pOBaHIt151 cpaClifloB 
6neM. Hanplt1Mep, aBTOMaTlt1yeCKIll 60flee, CIt1CTeMe y,o,aeTC51 c03.QaBaTb CIt1CTeMa MO>KeT ,o,e~cTBoBaTb KaK B HeHIt151 3neKTpoHHO~ Ta6nlt1l\bl AJl51 (co06114aeTC51 pa3Mep 3a,o,on>KeH­ Cl\eHaplt1eB 6floKa ICM It1 wa6no­
onpe.Qefl51eT, ycnewHo nlt1 OCYl14eCT­ ,o,OCTaTOYHO TOYHblVi nporH03 It1 no- pe>KIt1Me C nepeKJllOyeHlt1eM Bbl30Ba 063BoHa BcpopMaTe .CSV nplt1Be,o,eH HOCTIt1) . HOB XML Cl\eHaplt1eB Ha cepBepe 
BneH .Q03BOH It1 KTO OTBeTlt1n Ha 3BOHOK 3TOMY cfle,o,yeT nplt1MeH51Tb pe>KIt1M Ha IVR, TaK It1 CyyaCTlt1eM onepaTopa Ha PIt1C. 3. CIt1CTeMa It1HTepaKTIt1BHblX pe­ Voice XML. ,[\fl51 pe,o,aKTlt1pOBaHIt151 
- YenOBeK, aBTOOTBeTYIt1K It1nlt1 cpaKC. Predictive. B 3TOM cflyyae CIt1CTeMa LlOB. B nocne,o,HeM cflyyae B03MO>K­ yeBblX MeHIO nocTpoeHa Ha 6a3e Cl\eHaplt1eB npe,o,ycMoTpeHa cne­
,Qn51 3Toro 3apaHee onpe,o,en51eTC51, HaYIt1HaeT «onpaWIt1BaTb» napan­ Ha pa60Ta B pe>KIt1Me preview It1fllt1 Knlt1eHT-CepBepHoVi TeXHOnOrlt11t1 l\lt1anbHa51 nporpaMMa C y,o,06Hb1MHOMep,3aAOn)l(eHHOCTb
CKOflbKO Hy>KHO c,o,enaTb nOBTopHblX fleflbHO HeCKOflbKO HOMepoB 3a­ predictive. Voice XML. npll1 3TOM Ha Wfl103e rpacplt1yeCKIt1M nonb30BaTeflbCKIt1M4992621111,37
3BOHKOB a60HeHTY B cnyyae, eCfllt1 paHee. C KaKo~-To Bep051THOCTblO, Ynp0l14eHHa51 CTPYKTypHa51 cxe­ Gateway pa60TaeT Knll1eHT Voice It1HTepcj::le~coM.4992622222,45
coe,o,It1HeHlt1e C HIt1M np0lt130WnO yc­ XOT51 6bl no O,o,HOMY HOMepy yCTa- Ma CIt1CTeMbl It1cxo,o,51l14ero 063BoHa XML Browser, a Ha cepBepe Voice Bce l\eHTpanbHble 6noKIt1 CIt1C­
neWHO, HO a60HeHT He no,o,TBep,o,lt1n Pille. 3 XML XpaH51TC51 Cl\eHaplt1lt1 06pa60TKIt1 TeMbl peafllt130BaHbi nporpaMMHo It1 
nonyyeHlt1e C006Ll.\eHIt151 Tpe6yeMbiM B cpopMaTe XML. KpoMe TOro, Ha YCTaHaBflIt1BaIOTC51 Ha cTaH.QapTHble 
cnoc060M; KaKIt1M ,o,Ofl>KeH 6blTb It1H­ 6nOK ICM nplt1 HacTynneHlt11t1 cepBepe XpaH51TC51 3BYKoBbie Me,o,lt1a­ cepBepbl apXII1TeKTypbl x86 CIt1CnOflb­
TepBan Me>K.Qy nonblTKaMIt1 nOBTOp­ peMeHIt1 OnOBel14eHIt151 ,o,aeT 6nOKY cpaVinbl B cpopMa'i e .RAW (WAV). 30BaHIt1eM TeXHOflOrlt11t1 Blt1pTyanlt13a­
HOro Ha60pa HOMepa a60HeHTa nplt1 eUie I L-I----r-....J. ialer KOMaH,o,y «HayaTb 063BOH» <ba~flbl XML «IIt1H,o,It1BIt1,o,yaflbHoro» l\1t11t1 cepBepoB. WnlO3bl B,o,lt1peKl\It151X 
pa3fllt1YHbiX pe3ynbTaTax: «3aH51TO», It1 It1HcpopMal\1t11O 0 HOMepe ,o,Ofl>K­ Cl\eHaplt151 3arpY>KaIOTC51 C cepBepa He pe3epBlt1pYIOTC5l. B cnyyae OTKa3a 
«He OTBeYaeT», «OTBeT-Heno,o,TBep>K­ HIt1Ka 1t13 cpa~fla B cpopMaTe .CSV. Ha wnlO3 Gateway no npoToKony o,o,Horo 1t13 HIt1X HarpY3Ka aBTOMa­
,o,eHlt1e»; KOfllt1yeCTBO nonbITOK,o,03BO­ napannenbHo 6flOK ICM nepe,o,aeT HTTP, 3BYKoBbie cpa~flbl TaK>Ke Tlt1yeCKIt1 nepeHanpaBfl51eTC51 yepe3 
Ha ,0,0 a60HeHTa. BHyrpeHH~~ npOTOKon It1HcpopMal\1t11O Ha cepBep Voice XML 3arpY>KaIOTC51 no npoToKoflY HTTP, ,o,pyro~ 6nlt1>Ka~wlt1~ wnlO3. 

O,o,HO~ 1t13 Ba>KHbIX CPYHKl\It1~ KOH­ l------r--------- .QJl51 cj::lopMlt1pOBaHIt151 «It1H.QIt1BII1.Qyanb­ HO «K3WIt1PYIOTC51» Ha wnlO3e 1t1 111 0B­ B npe,o,eflax cYl14ecTBYlOl14erO 
TaKT-l\eHTpa 5lBfl51eTC51 npOl\eCC AMD Horo» Cl\eHaplt151 peyeBOrO MeHIO TOPHO He nepe.QaIOTC51. cepBepa MO>KHO paCWlt1plt1Tb B03­i ~~--~ 
(Answering Machine Detection) - on­ , AJl51 ,o,aHHoro ,o,on>KHIt1Ka, HanplllMep Cl\eHaplt1~ MO>KeT BKfllOyaTb B MO>KHOCTIt1 CIt1CTeMbl C no,o,,o,ep>KKoVi 
pe,o,efleHlt1e, KTO «no,o,H51n Tpy6KY»: i o pa3Mepe 3a,o,on>KeHHOCTIt1. ce651 06pa60TKY DTMF KOMaH,o, OT 1500 ,0,0 3000 nopTOB Dialler. 0,0,­
yeflOBeK It1fllt1 aBTOOTBeTYIt1K. noc­ 6noK Dialer comaCHO npOTOKOflY OT ,o,Ofl>KHIt1Ka. Hanplt1Mep , nOCfle HaKO nplt1 3TOM nOTpe6YIOTC51 ,o,onOfl­i 
KOflbKY KayeCTBO aBTOOTBeTYIt1KOB SIP nOCblflaeT Bbl30B 1110 HOMepy, C006114eHIt151: «Ha>KMIllTe O.QIt1H B HIt1TeflbHble a60HeHTcKIt1e nlt1l\eH31t11t1! 
nOCT051HHO YflYYWaeTC51, a YIt1CTOTa ,: nOflyyeHHOMY OT ICM. 6noK Dialer TOHOBOM pe>KIt1Me ,o,n51 nepeBo,o,a AJl51 CUCM Ha Ka>K,o,bICli nopT Dialer 
coe,o,It1HeHIt151 3aBIt1CIt1T OT KayeCTBa : yepe3 6flOK nocpe,o,HIt1Ka SIP PROXY Ha onepaTopa» nplt1 Ha>KaTII1It1 «1» It1 CepTlt1cplt1KaTbl Ha TeXHlt1yecKYIO 
Me,o,Ho~ napbl Ka6en51, aBTOMaTIt1YeC­ oCYl14eCTBfl51eT Bbl30Bbllt1 nepecblna­ Wfl103 nepeBe,o,eT Bbl30B Ha nlllnOT­ nOMep>KKy. 
Koe onpe,o,efleHlt1e OTBeTIt1BWerO He eT It1X Ha cOOTBeTCTBylOl14lt1~ wnlO3 Hbl~ HOMep oyepe,o,It1, a nOTOM Ha nplt1 ,o,OCTIt1>KeHIt1It1 npe,o,efla npo-Ie~ 1,­CAD 
Bcer,o,a 6blBaeT npaBlt1nbHblM. n03TO­ L-----r__....J comaCHO nnaHY MapwpyTIt13al\lt1lt1, onepaTopa. 1t13Bo,o,It1TenbHOCTIt1 cepBepoB cfle,o,yeT 
My It1cnonb3yeTC51 npe,o,Baplt1TenbHOe r,o,e npOnlt1CaHO, KaKlt1e wnlO3bl 06cny­ OTyeTHOCTb cpopMlt1pyeTC51 B ,o,06aB]J51Tb no ,o,Ba cepBepa. B l\eflOM 
TeCTlt1pOBaHlt1e It1cxo,o,51l14e~ CB5131t1 C RTP >KIt1BaIOT Te It1nlt1 It1Hbie npecj::lIt1KCbl. CY6,[\ 6noKa It1HTeflneKTyaflbHoro BCIt1CTeMe MO>KeT 6blTb ,0,0 7500 nop­

IIP-TeneQ>oH I
BKJllOyeHHblM MeXaHIt13MOM AMD. Wfl103 Gateway KOHBepTlt1pyeT ynpaBfleHIt151 KOHTaKT-l\eHTpOM ICM TOB DIALER. ,[\onOflHIt1TenbHO MO>KHO 

nplt1 aBTo,o,03BOHe npIt1MeH51eTC51 nOflyyeHHbl~ Bbl30B B Bbl30B clt1r­ It1 6flOKOM CVP . ,[\n51 ,o,ocTyna K .YBefllt1YIt1BaTb ,0,0 KOnlt1yeCTBO nopToB 
TO >Ke 060py,o,OBaHlt1e It1 TeXHOflOrlt1lt1, Pille. 2 Hanlt13al\1t11t1 EDSS1 Ha E1 B ceTb It1CTOplt1yeCKIllM OTyeTaM It1 OTyeTaM E1 Ha Wfl103ax ,0,0 yeTblpex. 
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TEnEKOMMYH~KAU~~ 


MHHOBAUMOHHOE PAlBMTME CETEM CBI3M 

Bo Bl1aA~BOCToKe B KOHl.\e anpeml C06pal1~Cb CBSl3~CTbl Ha CeTeBYto WKOl1Y (<I."'HTerp~pOBaHHaSi 
Tel1eKOMMYH~Kal.\~OHHaSi CeTb OAO «P>K,Q», KaK OCHOBa Al1S1 BHeApeH~SI ~HHOBal.\~OHHbIX TeXHO­
l10r~M >Kel1e3HOAOpO>KHOrO TpaHCnOpTa». Ha WKOl1e 06cY>KAal1~Cb OCHOBHble HanpaBl1eH~SI ~H­
HOBal.\~OHHoro pa3B~T~SI Tel1eKOMMYH~Kal.\~M, paCCMaTp~Bal1~Cb BonpOCbl peal1~3al.\~~ ~HBeCT~­
I.\~OHHbIX npoeKTOB B paMKax MOAepH~3al.\~~ nepBW·IHOM ~ BTOpW·IHbIX ceTeM CBSl3~, BHeApeH~SI 
l.\eHTpal1~30BaHHoM MOAel1~ ynpaBl1eH~SI nepBW·IHOM ceTbto CBSl3~, a TalOKe COBepweHCTBOBaH~SI 
TeXH0l10rW'IeCK~X np0l.\eCCOB ynpaBl1eH~SI BTOpW'IHbIM~ ceTSlM~ CBSl3~. 

ropLl1L11) npLl1 YCflOB'LI1L11 CLI1HXpOHLI13a~LI1L11 LI1HBeCTLI1~LI10HHbIX• 	 B pa60Te WKonbl npLl1HS'ln Y'-IaCTLI1e rnaBHblLl1 LI1H)f(eHep 
nporpaMM UCC LI1 U,QVI. neperoHHYIO CBS'l3b LI1 CBS'l3b C ,QanbHeBOCTO'-lHOLl1 ,QoporLl1 B.A. KpanlilBHblVl. OH paccKa-
MeCTOM aBapLl1L11HO-BOCCTaHOBLI1TenbHblx pa60T (MABP)3an 0 nepCneKTLI1BaX pa3BLI1TLI1S'1 )f(ene3Ho,QopO)f(H0Ll1 LI1HCP­
Ha Y'-IaCTKaX, r,Qe He,QocTynHbl yCflyrLl1 COTOBOLl1 CBH3L11,pacTpYK'TYPbl ,QanbHeBOCTO'-lHoro perLl10Ha, oc06eHHocTS'lX 
HaMe'-leHO OpraHLI130BaTb C LI1crionb30BaHLI1eM POPC3KcnnyaTa~LI10HH0Ll1 ,QeS'lTenbHOCTLI1 )f(ene3Ho,QopO)f(HLI1KOB 
GSM LI1nLl1 POPC YKB, a npc nepeBo,QLI1Tb Ha ~LI1CPPo­B ycnOBLI1S'1X CnO)f(HOrO Km1MaTa LI1 ropHoro penbecpa MeCT­
Bble CTaH,Qapl'bl (DMR) C He06xo,QLI1Mb1M OCHall.\eHLI1eMHOCTLI1. KpoMe Toro, OH BblCKa3an npe,QJlO)f(eHLI1S'1 0 He06­

XO,QLI1MOCTLI1 CTpOLl1TenbCTBa )f(ene3Ho,QopO)f(H0Ll1 nLl1HLI1L11 nO,QBLI1)f(HOrO COCTaBa. 
,QOKfla,Q'-ILI1K YKa3afl Ha OrpaHLI1'-1eHLI1S'1, LI1MelOLl.\LI1eCS'I BMe)f(,QY MaTepLl1KOM LI1 OCTPOBOM CaXanLl1H, a TaK)f(e npe,Q­

Bbl60pe BapLl1aHTOB Ka6flLl1pOBaHLI1S'1 BnC, Bbl3BaHHbinOpTOBOLl1 COPTLI1POBO'-lHOLl1 CTaH~LI1L11 B paLl10He YccYPLl1L11C­
cpaKTLI1'-1eCKLI1M HaflLl1'-1L11eM ~eneLl1 CU5, HanpaBnS'lIOLl.\LI1Ka. OTHOCLI1TenbHO CeTLI1 TeXHOnOrLl1'-1eCKOLl1 Pa,QLI10CBS'l3L11 
flLl1HLI1L11 noe3,QH0Ll1 Pa,QLI10CBS'l3L11, neperOHHOLl1L11 aBapLl1L11HO­B.A. 	KpanLl1BHblLl1 OTMeTLI1n, '-ITO, Y'-ILI1TbIBaS'l nepCneKTLI1BY 
BocCTaHOBLI1TeflbHOLl1 CBS'l3L11. OH BblCKa3an MHeHLI1e 0 B03­pa3BIi1TLI1S'1 5AMa LI1 BO)f(,QeHLI1S'1 rpY30BbiX noe3,QOB no­
MO)f(HOCTLI1 n03TanHoro COKpall.\eHLI1S'1L11CnOnb30BaHLI1S'1 Me,Q­BblweHHoro Beca LI1 ,QJlLl1Hbl, nOTpe6yeTCS'I ee KOpeHHaS'l 
HO)f(LI1nbHbIX Ka6enbHbix nLl1HLI1L11 CBS'l3L11 3a C'-IeT BbIBO,Qa LI13MO,QepHLI13a~LI1S'1 no CeBepHOMY WLI1POTHOMY XO,QY· 
3KcnnyaTa~LI1L11 KnC, npe,QHa3Ha'-leHHbIX,QJlS'l OpraHLI13a~LI1L11COBpeMeHHoe COCTOS'lHLI1e CeTLI1 CBS'l3L11 OAO «P>K,Q» 
pe3epBa OTC, flLl1HeLl1HblX ~eneLl1 nonyaBToMaTLI1'-1ecKoLl1paccMoTpen rnaBHblLl1 LI1H)f(eHep UCC A.H. CmoHSIeB. 
LI1 aBTOMaTLI1'-1eCKOLl1 aBT06nOKLI1pOBKLI1, CBS'l3L11 ,Qe)f(ypHbIXOH TaK)f(e OCTaHOBLI1nCS'I Ha HanpaBneHt.-1S'1X LI1HHOBa~LI1­
no nepee3,QaM C ,Qcn, neperOHHblX KOMnfleKTOB KTCMOHHoro pa3BLI1TLI1S'1 TeneKoMMYHLI1Ka~LI1L11, LI1HBeCTIi1~LI10HH0Ll1 
co CTaH~LI10HHbIMLI1 Ha Y'-laCTKax C npOCTpaHCTBeHHblMnporpaMMe UCC, ynpaBneHLI1L11 npOeKTaMLI1, LI1HTerpa~LI1L11 
pe3epBLI1pOBaHLI1eM BOnC. KpOMe TOro, COKpaLl.\eHLI1eLI1 KOHCOnLl1,Qa~LI1L11 LI1HBeCTLI1~LI10HHbIX npoeKToB, peanLl13ye­
LI1CnOnb30BaHLI1H KnC B03MO)f(HO nyTeM LI1CnOnb30BaHLI1HMblX OAO «P>K,Q» B 06nacTLI1 TeneKoMMYHLI1Ka~LI1L11. 
BOK, cnYTHLI1KOBblX LI1 6ecnpOBO,QHb1X CLI1CTeM ,QJlS'l ne­,QoKna,Q'-ILI1K OTMeTLI1n, '-ITO LI13HOC OCHOBHblX CPOH,QOB 
perOHHOLl1 CBS'l3L11 LI1 CBS'l3L11 C MABP; BHe,QpeHLI1S'1 PON- LI1B ~enOM no cpLl1nLl1any COCTaBnS'leT 64 %, npl.4'-1eM 60nee 
IP-TexHOflorLl1L11,QJlS'l OpraHLI13a~LI1L11 flLl1HLI1L11 ,QocTYna K CeTS'lM Bcero (74 %) OH ,QOCTLI1raeT B Xa6apoBcKoLl1 LI1 HOBOCLI1­
TeXHOflOrLl1'-1eCKOLl1 CBS'l3L11, a TaK)f(e OnTLI1MLI13a~LI1L11 CMOHTLI1­6L11PCK0Ll1 ,QLI1peK~LI1S'1X CBS'l3L11. Ha 06cnY)f(LI1BaHLI1L11 CTPYK­

pOBaHHOLl1L11 LI1cnoflb3yeMoLl1 eMKOCTLI1 KnC.
TYPHblX nO,Qpa3,QeneHLI1L11 UCC Haxo,QLI1TCS'I 248 TbIC. KM 

A.H. CflIOHS'leB C006ll.\LI1fl, '-ITO B paMKax pa3BLI1TLI1S'1Ka6enbHblx, nO'-lTLI1 75 TbIC. KM BOflOKOHHO-OnTLI1'-1eCKLI1X, 
TeXHOnOrLl1'-1eCKOLl1 pa,QLI10CBS'l3L11 onpe,QefleHbl OCHOBHble9,5 TbIC. KM B03,QYWHbIX LI1 2 TbIC. KM pa,QLI10peneLl1HblX 
MepOnpLl1S'1TLI1S'1, HanpaBfleHHble Ha OpraHLI13a~LI1IO pa,QLI1o­nLl1HLI1L11 CBH3L11. 
TeflecpOHHOLl1 CBS'l3L11 LI1 nepe,Qa'-lLl1 ,QaHHbIX Me)f(,Qy CTa~LI10­Ha OCHOBe aHaflLl13a OTKa30B TeXHLI1'-1eCKLI1X cpe,QCTB 
HapHblMLI1L11 nO,QBLI1)f(HbIMLI1 06beKTaMLI1 B TeXHOflOrLl1'-1eCKLI1CBS'l3L11, Bbl3BaBWLI1X 3a,Qep)f(KLI1 noe3,QOB B 2012 r., BbIHB­


neHO, '-ITO LI1HTeHCLI1BHOCTb OTKa30B Ha 1000 KM npLl1Be­


,QeHHOLl1 ,QJlLl1Hbl Ha BnC B 4,4 pa3a Bblwe '-IeM Ha KnC LI1 . 

B 7,9 pa3 '-IeM Ha BOnC. npLl1 CYll.\eCTBYIOll.\LI1X 06beMax ppn ~n~ BonC+I(flC ) Bonc
~n~ 

LI1HBeCTIi1~LI1L11 06HOBLI1Tb KnC MO)f(HO He MeHee '-IeM 3a 

HnH HnH
200 fleT, BOnC - 3a 25. 

A.H. CflIOHS'leB LI13flO)f(LI1fl B03MO)f(Hble BapLl1aHTbl 3a­	 PecypCbl
CnyTHIIKOaaR 5ecnpoaoAHbie HnH CTOPOHHIIXMeHbl BnC nYTeM LI1CnOnb30BaHLI1S'1 BOnC, KnC, ppn LI1 CIlCTeMbI caR311 


CLI1CTeM cnYTHLI1KOBOLl1 CBH3L11 (CCC), a TaK)f(e pecypcoB 


CTOPOHHLI1X onepaTopoB C Y'-IeTOM CPYHK~LI10HaflbHOCTLI1, 

np0Ll13Bo,QLI1TeflbHOCTLI1, CTOLl1MOCTLI1 TeXHLI1'-1eCKLI1X pewe­


CBH3b 	 onepaTopoa CBR~ 

Bap~aHT II QlYHKLlHoHanbHocTb 
Bap~aHT ~ CTOIIMOCTb ~ npoll3BOAIITenbHocTb

HLI1L11L11 KaTerOpLl1L11HOCTLI1 Y'-IaCTKOB )f(ene3HblX ,Qopor. TaK, 

KaflLl16pOBaHLI1e BnC B 6flLl1)f(aLl1WLI1e rO,Qbl nflaHLI1pyeTCS'I BOJ1C+I(flC 

BbInOflHS'lTb,QJlS'l TeXHonOrLl1'-1eCKOLl1 CBS'l3L11 nYTeM yKna,QKLI1 
 KIlC 

(no,QBeCKLI1) BOK (Ha Y'-IaCTKaX )f(efle3HblX ,Qopor II LI1 III 
 BOJIC 
KaTerOpLl1L11), LI1CnOflb30BaHLI1S'1 ppn LI1 CCC (Ha Y'-IaCTKaX WIijl
IV KaTerOpLl1L11). CYLl.\eCTBYIOll.\LI1e cpLl13L11'-1eCKLI1e ~enLl1 
nOflyaBTOMaTLI1'-1eCKOLl1 6flOKLI1POBKLI1, KTCM, TY-TC 
06beKToB 3fleKTpOCHa6)f(eHLI1S'1, KOHTPOflS'l nepee3,QoB, 
CBS'l3L11 ,Qe)f(ypHbIX no nepee3,QaM 6Y,QYT nepeBo,QLI1TbCS'I B 
~LI1cpPoBble KaHanbl, OpraHLI13yeMbie no BOnC (Ha y'-Iac­
TKax II LI1 III KaTerOpLl1L11) LI1 no ppn LI1 CCC LI1flLl1 KaHanaM BOPHOHTbl peWeHHI1 no nHKBHlloL\HH BflC IlnR L\enel1 TeXHOnOrl-t­

CBS'l3L11 CTOPOHHLI1X onepaTopoB (,QJlS'l Y'-IaCTKOB IV KaTe- yeCKOI1 CIlR3t-1 

. 
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npo~eccax ynpaBfleHLI1S'1 nepeS03KaMLI1, 06eCne'-leHLI1S'1 B '-IaCTLI1 MO,QepHLI13a~LI1L11 nepBLI1'-1HOIl1L11 BTOPLl1'-1HO~ CeTell1 
6e30naCHOCTLI1 ,QBLI1)f(eHLI1S'1 nOe3,QOB, cO,Qep)f(aHLI1S'1 LI1Hcppa­ CBS'l3L11 ,QOflO)f(LI1fl 3aMeCTLI1Tenb reHepaflbHoro ,QLI1peKTOpa 
CTpyKTYPbl LI1 nO,QBLI1)f(HOrO COCTaBa, ynpaBfleHLI1S'1 MaTe­ UCC M.B. CTapKoB. OH pacCMOrpSf1 6a30Bbie npo~ecobl 
PLl1aflbHO-TeXHLI1'-1eCKLI1MLI1 pecypcaMLI1. 3TLI1 MepOnpLl1S'1TLI1S'1 cTpaTerLl1'-1eCKOrO pa3BLI1TLI1S'1 B paMI<ax OnTLI1MLI13a~LI1L11 LI1 
nOCflY)f(aT OCHOBOLl1 ,QJlS'l BHe,QpeHLI1S'1 LI1HcpOpMa~LI10HHbIX MO,QepHLI13a~LI1L11 TeXHOflOrLl1'-1eCKO~ C8TLI1 CBfl3L11, K KOTOPblM 
LI1 pecypcoc6eperalOll.\LI1X TeXHOnOrLl1L11, pa3BLI1TLI1S'1 CLI1CTeM OTHOCS'lTCS'I: onpe,QeneHLI1e LI1 npLl1MeHeHLI18 8,QLI1H0Il1 TeXHLI1­
06eCne'-leHLI1S'1 6e30naCHOCTLI1 ,QBLI1)f(eHLI1S'1 LI1 TeXHOnOrLl1L11 '-IeCKOIl1 nOnLl1TLI1KLI1 npLl1 MO,Qe'PHLI13a~LI1L11 TeXHOJIOrLl1'-1eCKOIl1 
)f(ene3HO,QopO)f(H0Ll1 aBTOMaTLI1KLI1, ,QLI1CneT'-IepCKOrO yn­ CeTLI1, ~eHTpaflLl13a~LI1S'1 ynpaBneHLI1S'1 060pYAoBaHLI1eM, 
paBneHLI1S'1 nepeB03KaMLI1, nOBbIWeHLI1S'1 Ka'-leCTBa LI1 Ha­ nepexo,Q OT TeXHOnOrLl1'-1eCKLI1X npo~eccoB MOHLI1TOpLl1Hra 
,Qe)f(HOCTLI1 CBS'l3L11, YBenLl1'-1eHLI1S'1 CepBLI1Ca,QJlS'l naCCa)f(LI1pOB K npLl1H~LI1ny «npe,QBLI1,QeTb LI1 npe,Qynpe)f(,QaTb» 3f1 C'-IeT 
LI1 KflLl1eHTOB )f(ene3HO,QOpO)f(HOrO TpaHCnOpTa, CHLI1)f(eHLI1S'1 LI1CnOnb30BaHLI1S'1 cpe,QCTB ,QLI1arHOCTLI1KLI1 LI1 Bbl518neHLI1S'1 
y,QenbHOLl1 Ce6eCT0Ll1MOCTLI1 cO,Qep)f(aJHLI1S'1 LI1 CTpOLl1TenbCTBa npe,QOTKa3Hb1X COCTOS'lHLI1I11 TeXHLI1'-1eCKLI1X cpe,QcTB. KpoMe 

TeneKOMMYHLI1Ka~LI10HH0Ll1 LI1HcppaCTpYKTYPbl. Toro, OH 0603Ha'-lLl1n MepOnpLl1S'1TLI1S'1 no MO,QepHLI13a~LI1L11 
Pa60Ta CYLl.\eCTBYIOll.\eLl1 noe3,QH0Ll1 TeXHOnOrLl1'-1eCKOLl1 Y'-lacTKoB nepBLI1'-1HO~ ~LI1CPPOBOIl1 CeTLI1 nepe,Qa'-lLl1 ,QaH1-1 blX 

Pa,QLI10CBH3L11 OAO «P>K,Q» HeCOBMeCTLI1Ma C CPYHKI~LI10HLI1- Ha 6a3e 060pY,QoBaHLI1S'1 SDHIWDM np0Ll13Bo,QcTBa ECI 
pOBaHweM HOBoro nO,QBLI1)f(HOro COCTaBa LI1L11MeeT OrpaHLI1- Telecom, a TaK)f(e CLI1CTeM ynpaBfleHLI1S'1 ~LI1CPPOBbIX CLI1C­
'-IeHHble B03MO)f(HOCTLI1 B nepe,Qa'-le ,QaHHblx. npLl1'-1L11HaMLI1 TeM TeXHOflOrLl1'-1eCKOIl1 Pa,QLI10CBS'l3L11 cTaH,QapTa GSM-R. 
OrpaHLI1'-1eHLI1S'1 S'lBnS'lIOTCS'I: ,QnH TeCTLI1pOBaHLI1S'1 TeXHOflOrLl1L11 OTC IP Ha OCHOBe 

pOCT ypOBHS'I nOMex B reKToMeTpoBoM ,QLI1ana30He OT npLl1MeHeHLI1S'1 KOHCOnLl1,QLI1pOBaHHbIX TeXHLI1'-1eCKLI1X peWeHLI1I11 
HOBblX TLI1nOB nO,QBLI1)f(HOrO COCTaBa, Bbl3BaHHblLl1 YBenLl1'-1e­ LI1 C Y'-leToM nflaHLI1pyeMoro CTpOLl1TenbCTBa TpaHcnOpTHOIl1 
HLI1eM MOll.\HOCTli1, npLl1MeHeHLI1eM LI1MnynbcHoro perynLl1pOBa­ naKeTHOIl1 CeTLI1 MPLS-TP npe,QnonaraeTCS'I OpraHLI130BaTb 
HLI1S'1 BO BcnOMoraTeflbHblX LI1 TS'lrOBbIX ~enS'lX, LI1CnOnb30BaHLI1- onblTHbl~ nOnLl1rOH. TaKaS'l TeXHonOrVIH n03BOflli1T oCYLl.\eCT­
eM aCLI1HXpOHHbIXTS'lrOBbIX npLl1BO,QOB (<<CancaH», «IDeziro», BLI1Tb pe3epBLI1pOBaHLI1e Ha ypoBHe TpaHcnOpTHOLl1 naKeTHOLl1 

n20, 23C1 0, 23C5L11 ,Qp.). npLl1 3TOM YBeflLl1'-1eHLI1e ypOBHS'I CeTLI1 LI1 ~eHTpanLl13a~LI1IO pecypcoB annapaTYpbl OTC Ha 
a,QLI10nOMeX Ha 2 ,Q5 npLl1Bo,QLI1T K COKpall.\eHLI1IO ,QanbHOCTLI1 pacnpe,QeneHHblx LI1 MOCTOBblX CTaH~LI1S'1X, a Ha LI1CnOnHLI1­

Pa,QLI10CBS'l3L11 npLl1MepHO Ha 1 KM; TeflbHblX - YCTaHaBnLl1BaTb TOflbKO «a60HeHTcKLI1e BbIHOCbl». 
HeB03MO)f(HOCTb nepe,Qa'-lLl1 ,QaHHblx no pa,QLI1oKaHany OnbiTHbl~ nOflLl1rOH C LI1CnOnb30BaHLI1eM 060pY,QoBaHLI1S'1 

C Tpe6yeMoLl1 CKOPOCTblO LI1 06beMoM; MO,QepHLI13L11pOBaHH0Ll1 nepBLI1'-1HOIl1 CeTLI1 KOMnaHLI1L11 ECI 
3Ha'-lLl1TeflbHble TpY,Q03aTpaTbl Ha 06cnY)f(LI1BaHLI1e LI1 Telecom LI1 naKeTHOLl1 CeTLI1 nepe,Qa'-lLl1 ,QaHHblx KOMnaHLI1~ 

nO,QAep)f(aHLI1e pa60Tocnoc06HoCTLI1 pa,QLI10Cpe,QcTB; Cisco Systems LI1 Huawei HaMe'-leHO C03,QaTb Ha Y'-lacTKax 
HeB03MO)f(HOCTb ~eHTpanLl130BaHHoro ynpaBneHLI1S'1 LJenS'l6L11HCK0Ll1L11nLl1 HOBOCLI16L11pCKO~ ,QLI1peK~LI1L11 CBS'l3L11. 

ceTblO CBS'l3L11. OTHOCLI1TenbHO MO,QepHLI13a~LI1L11 CeTLI1 06TC 
IlpoBe,QeHbl npLl1eMO'-lHble LI1CnbITaHLI1S'1 ~LI1CPPOBOLl1 CLI1C­ M.B. CTapKoB BblCKa3afl MHeHLI1e, '-ITO BMeCTO LI1epapxLI1­

TeMbl noe3,QH0Ll1 Pa,QLI10CBS'l3L11L11 nepe,Qa'-lLl1 ,QaHHbIX B pa,QLI10- '-IeCKOLl1 CLI1CTeMbl nOCTpOeHLI1S'1 KOMMYTa~LI10HHOrO 060py­

'-IaCTOTHOM ,QLI1ana30He 160 Mr~ (npCU-160) cTaH,QapTa ,QOBaHLI1S'1, onpe,QeflS'lIOll.\eVi pa,QLI1anbHYIO KOHcpLl1rypa~LI1IO, 
DMR Ha Y'-lacTKe neTYWKLI1 - Bna,QLI1MLI1p rOpbKOBCKOLl1 MO)f(eT 6blTb c03,QaHa O,QHoYPoBHeBaS'l CLI1CTeMa KOMMYTa­
AoporLl1 . no pe3ynbTaTaM LI1CnblTaHLI1L11 peweHO BBeCTLI1 3TY TOPOB (MapWPYTLI13aTopoB) C Konb~eBOIl1 KOHcpLl1rypa~LI1eLl1 
CLI1CTeMY Ha Y'-laCTKe neTywKLI1- Bfla,QLI1MLI1P B nocToS'lHHYIO pa3Mell.\eHLI1S'1 KOMMyTa~LI1oHHbIX Y3noB. 
3KCn1'lyaTa~LI1IO, a TaK)f(e 060pY,QoBaTb elO BeCb Y'-laCTOK OH npe,QJlO)f(LI1fl B Ka'-lecTBe OCHOBHblX HanpaBfleHLI1L11 MO­
MOCKBa - HLI1)f(HLI1L11 HOBropo,Q LI1, KpOMe Toro, peKOMeH,QO­ ,QepHLI13a~LI1L11L11Cnofll:>30BaTb OmLl1MLI13a~LI1IO naKeTHOLl1 CeTLI1, 
BaTb ee npLl1MeHeHLI1e B Ka'-leCTBe TeXHOflOrLl1'-1eCKOLl1 noe3- MOAepHLI13a~LI1IO MeCTHblX Ka6eflbHbix CeTeLl1L11 ~eHTpanLl13a­
,QHOLl1 Pa,QLI10CBS'l3L11 LI1 nepe,Qa'-lLl1 ,QaHHbIX OAO «P>K,Q». ~LI1IO ynpaBneHLI151 060pY,QoBaHLI1eM 06TC. KaCaS'lCb ~eHT­

npeLl1MYll.\eCTBaMLI1 ~LI1CPPOBO~ CLI1CTeMbl TeXHOflOrLl1- panLl13a~LI1L11 CPYHK~LI1L11 ynpaBfleHLI1S'1 ceTblO OTC, ,QOKfla,Q'-ILI1K 
'-IeCKO~ pa,QLI10CBS'l3L11 (UCTP) cTaH,QapTa DMR S'lBflS'lIOTCS'I: co06ll.\LI1n, '-ITO B HaCTOS'lll.\ee BpeMS'I B 11 ,QLI1peK~LI1S'1X CBS'l3L11 
B03MO)f(HOCTb nepe,Qa'-lLl1 ,QaHHblx LI1 a,QpecHoro Bb130Ba, CPYHK~LI1L11 a,QMLI1HLI1CTpLl1pOBaHLI1S'1 060pY,QoBaHLI1S'1 BblnOflHHeT 

OBMeCTLI1MOCTb C nO,QBLI1)f(HbIM COCTaBOM HOBoro TLI1na, BepTLI1Kanb UTY-UTO, B OCTanbHblX ,QLI1peK~LI1S'1X a,QMLI1HLI1C­
TaK)f(e He3aBLI1CLI1MOCTb Bbl30Ba OT MecTOHaXO)f(,QeHLI1S'1 TpLl1pOBaHLI1e oCYll.\ecTBflS'lIOT cne~LI1anLl13L11pOBaHHble PB5. 

nO,QBLI1)f(HOrO LI1flLl1 CTa~LI10HapHOro a60HeHTa. ,QnS'l Bblpa60TKLI1 e,QLI1HOrO CPYHK~LI1oHanbHoro nO,QXo,Qa K 
o npo~ecce peanLl13a~~LI1L11HBecTLI1qLl1oHHbIX npOeKTOB ~eHTpanLl130BaHHoMy ynpaBfleHLI1IO 060pY,QoBaHLI1eM CeTLI1 

OTC 6blflO npe,QJlO)f(eHO 06eCne'-lLl1Tb ynpaBfleHLI1e CLI1flaMLI1 

nO,Qpa3,QefleHLI1L11 UTY LI1 UTO. 
o KOMnneKCHblX LI1HBeCTLI1~LI10HHbIX npoeKTax OAO 

CeTb SOH (STM-16), «P>K,Q» ,QonO)f(LI1fl Ha'-laflbHLI1K cnY)f(6bl aHanLl13a LI1 nflaHLI1­
xWOM 06oPYAosaHlle ECI Telecom( pOBaHLI1S'1 yCflyr TeXHOflOrLl1'-1eCKOLl1 CBS'l3L11 UCC A.A. "Iec­

;>-----< HOKOB. OH paCCKa3an 0 pernaMeHTe B3aLl1Mo,Qe~CTBLI1S'1 
naKeTHaR ceTb nepeAaYII AaHHblX Y'-laCTHLI1KOB npo~ecca CPOpMLI1pOBaHLI1S'1 LI1 peaflLl13a~LI1L11 

( (o6oPYAosaHlle Cisco Syslems II Huawei) LI1HBeCTLI1~LI10HH0Ll1 nporpaMMbl LI1 ,Qan onpe,QefleHLI1e TaKLI1M 
~-~ noHS'lTLI1S'1M, KaK LI1HLI1~LI1aTOp LI1HBeCTLI1~LI1L11, ynpaBflS'lIOll.\LI1L11 

CerMeHTbI onopHOH ceTIl (PerllOHanbHblH yposeHb) npoeKTOM, 3aKa3'-1L11K, nO,QpS'l,Q'-ILI1K LI1 6anaHco,Qep)f(aTeflb. 
KpoMe Toro, A.,Q. LJecHoKoB nOS'lCHLI1fl, KaKLI1e ,QeLl1CTBLI1S'1 
,QOfl)f(Hbl BblnOflHS'lTbCS'I Ha Ka)f(,QOM LI13 OCHOBHblX 3TanOBDDD DDD DDD 
peanLl13a~LI1L11 LI1HBeCTLI1~LI10HHbIX npoeKTOB, YKa3afl B03­
MO)f(Hble PLl1CKLI1 npLl1 BBO,Qe B 3KonflyaTa~LI1IO nOCTpoeHHblXCeTbOTC 

(000 «nynbcap-TeneKOM», 3AO «li1HQlOpMTeXHIlKa 06beKTOB CBH3L11. TaK, Ha 6aflaHC MO)f(HO «nofly'-lLl1Tb» 
II npOMCBR3bll, I-'1CKpaTenllHr) 06beKT, He OTHOCHll.\LI1L11CS'I K ccpepe ,QeS'lTeflbHOCTLI1 ~CC, 

LI1flLl1 HeHa,QJle)f(all.\ero Ka'-leCTBa, HO BMeCTe C TeM He 
nOfly'-lLl1Tb Ha 6anaHC 06beKT, OTHOCHll.\LI1L11CS'I K ccpepe 

CTPYKTYPO OnblTHoro nOnt-1rOHO no TecmpOBOHt-11O TeXHOnOrl111 OTC IP ,QeS'lTeflbHOCTLI1 cpLl1flLl1afla. 
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£. Soflswitch 

KOMMyTaTOp/MapWpyT~3aTOp 

GE/10GE r~ra6HTHbli1/10-rHra6HTHbl~ Ethernet 

BOPI-10HTbi MOilePHI-130L\I-11-1 cem 06TC 

C TaKIt1M )l(e BHIt1MaHlt1eM, KaK It1 K npe,Qbl,QY~It1M 
,QOKna,Q'-IIt1KaM, Y'-IaCTHIt1KIt1 WKonbl 3acnywan~ BblcTyn­
neHlt1e Ha'-lanbHIt1Ka It1H)I(eHepHO-TeXHIt1'-1eCKOIt1 cnY)l(6bl 
LtCC C.B. CKypaTa 0 l..\eHTpanIt130BaHHot:1 MO,Qenlt1 yn­
paBneHIt15l nepBIt1'-1HblMIt1 CeT5lMIt1 CB5l31t1 OAO " P>K,[l». 

OH co06~lt1n, '-ITO onpe,QeneHbl OCHOBHble n5lTb 3Ta: 
nOB npOBe,QeHIt15l MO,QepHIt13al..\1t11t1 Y'-laCTKOB nepBIt1'-1HOIt1 
l..\It1CPPOBOt:1 CeTIt1 CB5l31t1 Ha 6a3e 060pY,QOBaHIt15l SDHI 
WDM np0It13BO,QCT8a ECI Telecom It1 CPOKIt1It1X rOTOBHOCTIt1 
K nepeBo,Qy B HIt1X HarpY3KIt1. nplt13TOM Ha n~pBoM 3Tane 
ocy~eCTBn5leTC5l nO,QroToBKa It1HCTPYKl..\1t11t1 It1 Tlt1nOBblX 
CPOPM nnaHoB-rpacplt1KOB no YCTaHoBKe 060pY,QoBaHIt15l, 
no nepeBo,QY HarpY3KIt1 Ha ceTb ECI. 

Ha BTOPOM 3Tane 6Y,QeT npoBo,QIt1TbC51 06Y'-leHlt1e 
nepcoHana no TeMaM : « VlHcTann5ll..\It15l 060pY,QoBaHIt15l 
BG», «3KcnnyaTal..\lt15l 060pY,QoBaHIt15l BG», « nOCTpO~Hlt1e 
WDM ceTet:1 (Ha 6a3e 060PY,QoBaHIt15l BG It1 Artemis) It1 
pa60Ta C CIt1CTeMot:1 ynpaBneHIt15l LightSoft». _ 

TpeTIt1t:1 3Tan nOCB5l~eH nonY'-leHIt1IO, nepBIt1'-1H,?1t1 Ha­
cTpot:1Ke It1 YCTaHoBKe 060pY,QoBaHIt15l, cne,QylO~1t11t1 - Ha­
cTpot:1Ke It1 TeCTlt1pOBaHlt11O CeTIt1. Ha nocne,QHeM 3Tane 
6Y,QeT OpraHIt130BaH nepeBo,Q HarpY3KIt1 no YTBep)l(,QeH­

@ ~KoAeK 

CepBep ,., .l1lQ cnBKC 
'cnBKC 

V1HTerpOL\I-1~ CYll1eCTBYlOlI1HX nOKeTHblX ceTeH (ECMA/ACP, CTBKC, 
CnBKC) B TpOHCnOpTHOH nOKeTHOH CeTI-1 IP/MPLS-TP cno OTH 

i 

KOMMyTaTOp/MapWpyT~3aTop 

HOMY nnaHy-rpacpIt1KY. TaK, Y'-IaCTOK HIt1)1(HIt1t:1 HOBropo,Q 
EKaTeplt1H6ypr, a TaK)l(e '-IeTBepToe (3a,Qet:1cTBoBaHb 
MOcKOBCKa5l , CaMapCKa5l, HIt1)1(eropo,QcKa5l ,Qlt1peKl..\It1It1) 
It1 n5lTOe (Yen5l6It1HCKa5l , CaMapCKa5l, CapaTOBCKa5l, 
EKaTeplt1H6yprCKa5l ,Qlt1peKl..\It1It1) npocTpaHcTBeHH~e 
« Konbl..\a» ,Qon)l(Hbl « BCTaTb no,Q Harpy3KY» ,QO KOHl..\a 

3Toro rO,Qa , 
B paMKax TeXHOnOrlt1'-1eCKIt1X np0l..\eCCOB ynpaBneHIt15l 

MO,QepHlt13lt1pyeMblMIt1 Y'-lacTKaMIt1 nepBIt1'-1Hot:1 CeTIt1 onpe­
,QeneHbl OCHOBHble CPYHKl..\1t11t1 CTPYKTypHblX nO,Qpa3,Qene­
HIt1V1 B np0l..\ecce 3KcnnyaTal..\1t11t1 CeTIt1 C l..\eHTpanIt130BaH­
HblM ynpaBneHlt1eM, 0603Ha'-leHbl 3Tanbl pa3BepTblBaHIt151 
TpaHcnopTHoVi naKeTHoVi CeTIt1 IP/MPLS-TP Ha 6a3e 
060pY,QoBaHIt15l np0lt13Bo,QcTBa Cisco Systems, a TaK)I(e 
npe,QnO)l(eHbl Baplt1aHTbl It1HTerpal..\1t11t1 cy~ecTBylO~lt1x 
naKeTHblX ceTet:1 ECMAIACP, CTBKC, CnBKC C TpaHc­
nopTHoVi naKeTHoVi ceTblO IP/MPLS-T~ Cn,[l OT~. 

B BblCTynneHIt15lX npe,QcTaBIt1Tenelt1 ,Qlt1peKl..\1t11t1 CB5l31t1 
3By'-lana 60nbWa5l 3alt1HTepeCoBaHHocTb B paccMaT­
plt1BaeMOVI TeMaTIt1Ke. Hanplt1Mep, npe,QcTaBIt1Tenb 
EKaTeplt1H6yprcKoVi ,Qlt1peKl..\1t11t1 paccKa3an 0 rapMOHIt1­
3al..\1t11t1 TeXHW-leCKIt1X peWeHIt1t:1 KOMnneKCHblX npoeKToB 
C cy~ecTBylO~eVl It1 MO,QepHlt13lt1pyeMoVi CeT51MIt1 CB5l3 
OAO «P>K,[l» , VlpKYTCKOVI - 0 cornaCOBaHIt1It1, KOHTpon 
It1 TeXHIt1'-1eCKOM Ha,Q30pe 3a np0It13Bo,QCTBOM pa60T no 
It1HBeCTIt1l..\1t10HHbIM npoeKTaM, rlpocnaBcKoVi - 0 cOBep­
weHCTBOBaHlt11t1 TeXHOnOrlt11t1 1t13MeHeHIt1V1 Ha It1HcppaCTpYK­
Type CeTIt1 CB5l31t1 It1 cxeM OpraHlt13al..\1t11t1 CB5l31t1 C npe,QBa­
plt1TenbHblM CPYHKl..\1t10HanbHbIM npOeKTlt1pOBaHlt1eM It1X 
Clt1naMIt1 3KcnnyaTal..\1t10HHOro WTaTa LtCC . BblcTynlt1nlt1 
It1 ,Qpyrlt1e Y'-laCTHIt1KIt1 COBe~aHIt15l. _ 

Cnel..\It1MIt1CTbl KOMnaHIt1It1-np0It13BO,QIt1Tenelt1 It1 nOCTaB­
~It1KOB 060pY,QOBaHIt15l co06~lt1nlt1 0 CBOIt1X HOBblX TeXHO­
norlt15lx. OHIt1 paCCKa3MIt1 0 l..\eHTpMIt130BaHHOVI CIt1CTeMe 
ynpaBneHIt15l nepBIt1'-1Hot:1 ceTblO CWDM 1 DWDM 1 SDH­
4/16 Ha 6a3e 060pY,QoBaHIt15l ECI Telecom, ynpaBneHIt15l 
ceTblO Metro Ethernet 1 MPLS-TP C It1CnOnb30BaHIt1eM 
060pY,QoBaHIt15l Cisco Systems, 0 nepcneKTIt1BaX pa3BIt1TIt15l 
CYCn «Pegas», KaK e,QIt1HOVI nnaTcpopMbl,Qn5l ynpaBneHIt15l 
ceTblO CB5l31t1 Ha 6a3e 060PY,QOBaHIt151 000 «nynbcap­

TeneKOM». 
no pe3ynbTaTaM pa60Tbi WKonbl nplt1H5lTbl peWeHIt15l, 

KOTopble 6Y,QYT cnOC06CTBOBaTb It1HHOBal..\1t10HHOMY pa3­
BIt1TIt1IO ceTet:11t1 CIt1CTeM CB5l31t1 OAO «P>K,[l». 

r.A. nEPOTVlHA 
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~HCbOPMAT~3AU~~ 


K.A. nETPOB, 
HallanbH~K OTAena 
KalleCTBa BHeWH~X 
npoeKTOB nKT6 LIKV1 

• VlHcpopMal..\1I10HHble CII1CTeMbl 
)l(ene3Ho,QopO)l(HOrO TpaHcnopTa 
B 6nll1)1(aillwII1e rO,Qbl )I(,QyT cepbe3­
Hble 1I13MeHeHIt15l. COBceM He,QaBHo 
It1Hcpop Mal..\lt15l nepe,QaBanacb 3a­
KO,QlI1pOBaHHoVi B «TenerpacpHoM» 

CTlI1ne, 6blna McpaBII1THO-l..\II1CPPOBOVl, 
ee 06beM 1I13Mep5lnC5l ,QeC5lTKaMII1 

6aillT. O,QHaKo ,Qn5l cOBpeMeHHblx 
l..\eneVi 111 3a,Qa'-l TaKoro 06beMa 5lBHO 
He,QocTaTO'-lHo . CeVl'-lac pa3Mep 
cpaVina B CII1CTeMe 3neKTpoHHoro AO­
KYMeHTo060poTa AC 3T,[l Hepe,QKo 
,QoCTlI1raeT HeCKOnbKIt1X Mera6aVlT. 
ABTOMaTII13111pOBaHHbie CII1CTeMbl 

pa60TalOT C pacTpOBblMII1 111 BeK­
TOPHblMII1 1I1306pa)l(eHII15lMII1 (KapTbl, 
cpOTorpacplt1l11), npll1'-1eM CnO)l(HOCTb 

06pa)l(eHIt1V1, a cne,QoBaTenbHo, 111 
x 06beM nOCT05lHHO pacTyT. 

Ha nO,Qxo,Qe Wlt1pOKOe npll1MeHe­
Hlt1e ronOCOBoro 111 BIt1,Qeo II1HTepcpeVl­
COB. ,[ln5l 1iI0,QroTOBKIt1 MapwpyTHblX 
KapT YCTPOVlCTB nOKOMOTII1BHOVI 
6e30naCHOCTII1 (B paMKax npoeKTa 
ACYT H6,[l2) 6Y,QeT np0It13BO,QII1TbC5l 
peryn51pHa5l BII1,QeOCbeMKa nYTeVi. 
Cne,QyeT OTMeTII1Tb, '-ITO pe'-lb lI1,QeT He 
TonbKO 0 BXO,Q5l~et:1 II1HcpopMal..\lt1lt1 . 
,[laBHo YCTaHOBneHO, '-ITO II1HcpopMa­
l..\1I10HHbIM KaHanOM C Hall160nbWeVi 

nponYCKHoili cnoc06HOCTblO ,Qn5l 
'-IenOBeKa cnY)l(II1T 3peHlt1e. npll1'-leM 
TeKCTOBa5l 111 HcpopMal..\lI15l , XOT5l 111 
nocTynaeT K HaM «no BII1,QeOKaHMy», 
HO BOCnpIl1HII1MaeTC5l KaK 3BYKOBa5l. 
Mbl BHyTpeHHe "nporoBapIl1BaeM » 
npO'-lIl1TaHlH blt:1 TeKCT. 

n03TOMY B COBpeMeHHblX aB­
TOMaTII13111pOBaHHbiX CII1CTeMaX, 

YAK 681 .518:656.2 

YEHjlEHUMM PA3BMYMI 
MHCDOPMAUMOHHblX 
CMCTEM OAO «P>IQl» 
KmO'IeSble cnosa: aBTOMaTl13l1pOSaHHble CI1CTeMbl, ronocOBOtltl1 BI1,lleO I1HTep­
C/JetltCbl, TepMI1Hanbl KOnneKTI1BHoro nonb30BaHI1f1, ceTb nepe,lla'-lI1I1HC/JopMal..i1111 

CpeAl-1 OCHOBHblX TeHAeH4l-1V1 pa3Bl-1Tl-1H l-1HcpopMaTl-13a4l-1l-1 

)f(ene3HOAopmKHoro TpaHcnopTa: YBenW-IeHl-1e 06beMOB xpa­

HL-1MOVI l-1 o6pa6aTbiBaeMOVI L-1HCPOPMa4l-1l-1, l.IL-1cna nonb30BaTe­

neVi, cnmKHOCTl-1 l-1 pecypcoeMKOCTl-1 l-1HCPOPMa4l-10HHbIX Cl-1C­

TeM; Wl-1pOKOe pacnpOCTpaHeHl-1e HOBblX Tl-1nOB OKOHel.lHblX 

YCTPOVlCTB, Tpe6YIOU\L-1X YAaneHHoro aAMl-1Hl-1CTpl-1pOBaHl-1H. 

oc06eHHO B Tex, C nOMO~blO KOTO­

pblX He06xo,QII1MO 6blCTPO Ol..\eHII1Tb 
60nbWOVI 06beM ,QaHHbIX, Bce '-Ia~e 
nepeXO,Q51T K oT06pa)l(eHII11O II1HCPOp­
Mal..\1t11t1 B BII1,Qe KapT, cxeM, rpacpll1­
KOB, HOMorpaMM 111 T.n. npll1MepOM 
MoryT BblcTynlt1Tb ,QaBHO CTaBWlI1e 
Tpa,QII1l..\1I10HHbIMII1 HII1TKII1 rpacpll1KOB 
,QBIt1)1(eHII15l, a TeKCTOBoe II1nll1 Ta6nlt1'-1­

Hoe npe,QCTaBneHlI1e 3TII1X ,QaHHbIX (B 
BII1,Qe paCnIl1CaHII15l) BOCnpIl1HII1MaeTC5l 
111 aHanlt13l11pyeTC5l HaMHoro xY)l(e 111 
Me,QneHHee. 

Y)I(e ce~'-Iac MO)l(HO rOBOpll1Tb 

o 1l0CTelleHHOM nepexo,Qe K 60nee 
pecypcoeMKIt1M BII1,QaM II1HcpopMal..\lt1lt1, 
'-IeM ancpaBIt1THO-l..\II1CPPOBa5l. O,QHa­
KO ,Qa)l(e B 06naCTII1 Tpa,QIt1l..\1t10HHO 
npe,QOCTaBn5leMot:1 II1HcpopMal..\1I1111 
Ha6nlO,QaeTC5l 3Ha'-lIt1TenbHblt:1 POCT 
XpaHII1MblX 111 06pa6aTbiBaeMbiX ,QaH­
IHbIX. TaK, C 2003 no 2011 r. 06~1I1V1 
06beM 6a3 ,QaHHblx aBTOMaTII13I11pO­
BaHHblX CIt1CTeM OAO " P>K,[l» BblpOC 
6e3 Manoro B 10 pa3 111 COCTaBn5leT 
3166 T6aVlT. 

BMecTe C 06beMoM 6a3 ,QaHHbIX 
pacTeT II1It1HTeHCII1BHOCTb II1X II1cnonb­
30BaHII15l. CpaBHII1TenbHO He,QaBHo 
MHOrll1e 6a3bl II1cnonb30Banll1Cb B 
OCHOBHOM ,Qn5l HaKOnneHIt15l It1HCPOp­
Mal..\111111 111 TonbKO pa3 B MeC5ll..\ ,Qn5l 
CPOpMlI1pOBaHII15l OT'-IeTOB. CeVl'-lac 
Tpe60BaHII15l no OnepaTII1BHOCTIt1 

Bbl,Qa'-lll1 II1HcpopMal..\1I1111 MHoroKpaTHo 
B03pOCnlt1. 

YBenlt1'-1I11BaeTC5l '-Ilt1cno nonb­

30BaTeneVi aBTOMaTII13111pOBaHHbix 
CIt1CTeM. 3TO - COTpy,QHII1KII1 OAO 
" P>K,[l» , ,QO'-lepHIt1X 111 3aBII1CII1MbiX 

ABTOMATltlKA, CB5I3b, ItlH$OPMATItlKA 

OpraHIt13al..\It1V1, napTHepbl, Knlt1eHTbl 
111 naCCa)l(lI1pbl. CaMII1 CII1CTeMbl CTa­

HOB5lTC51 60nee CPYHKl..\1I10HanbHbIMII1, 
HO 111 60nee CnO)l(HblMIt1 It1 pecypco­
eMKII1MII1. 

no Mepe pa3BII1TII15l aBTOMaTII13a­

l..\1I1111, paCWlt1peHIt15l CPYHKl..\1I10HMbHOC­
Till, YBenll1'-1eHII15l '-IlI1cna nonb30Ba­

Teneill paCTeT 3aBII1CII1MOCTb OT Hee 
6YKBanbHO Bcex TeXHOnOrll1'-1eCKII1X 
np0l..\eCCOB. Tpe60BaHII15l K Ha,Qe)l(­
HOCTII1 pa60Tbi II1HcpopMal..\1I10HHbIX 
CII1CTeM nOCT05lHHO B03paCTalOT 111 
,QII1KTyIOT ,QonOnHIt1TenbHble ycnOBIt15l 
KaK K CaMII1M CII1CTeMaM, TaK 111 K op­
raHlI13al..\1t1111 II1X 3KcnnyaTal..\lI1l11. 

Ba)l(Ha5l TeH,QeHl..\II15l pa3BII1TII15l 
It1HcpopMal..\1I10HHbIX CIt1CTeM, KOTOPYIO 
He06xOAIt1MO II1MeTb B BIt1,Qy npll1 Ol..\eH­
Ke nepCneKTII1B II1X 3KcnnyaTal..\lt1l11, 
- 1I13MeHeHII1e TlI1nOB YCTPOt:1CTB, C 
KOTOPblMIt1 pa60TalOT KOHe'-lHble nonb­
30BaTenll1. ,[lo He,QaBHero BpeMeHII1 
IiIpaKTII1'-1eCKII1 e,QII1HCTBeHHbIM TaKII1M 
YCTPOVlCTBOM 6bln nepCOHanbHblVi 
CTal..\1I10HapHbIVi KOMnblOTep. O,QHaKO 
,QMeKO He Bce COBpeMeHHble nonb­
30BaTenlt1 OTHOC5lTC5l K KaTerOpll1111 

0CPIl1CHbIX COTPY,QHII1KOB. HeKOTopblM 
1113 HII1X, Hanpll1Mep '-IneHaM nOKOMO­
TIt1BHblX 6pll1ra,Q, APM 6blBaeT He06­
XO,QII1M TonbKO ,QBa)l(,Qbl 3a CMeHY: ne­
p eA noe3,QKoVi 1I11i10Cne Hee. K TOVl)l(e 
rpynne MO)l(HO OTHeCTII1 naCCa)I(lI1pOB, 

caMOCT051TenbHO npll106peTalO~lI1x 
6111neTbi. ,[In5l TaKII1X nonb30BaTeneVi 
Halt160nee l..\eneC006pa3Ho II1cnonb­
30BaTb TepMII1HMbl KOnneKTII1BHoro 
nonb30BaHII15l - It1HcpopMal..\1I10HHble 
KII10CKII1 (plt1c. 1). 
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IIIHcpopMa41110HHbl~ KII10CK npep,­
CTaBn51eT c060~ TOT )f(e nepco­
HanbHbl~ KOMnbIOTep, II1MelOll..!lI1~ 
BaHp,an03all..!lI1ll..!eHHOe II1cnonHeHlI1e. 

3KcnnyaTa411151 TaKII1X yCTPO~CTB BO 
MHOroM OTnll14Ha OT APM Ha 6a3e 
0CPIl1CHbIX KOMnbIOTepoB. ,D,aneKo He K 
nlO60MY II1HcpopMa41110HHOMY KII10CKY 
MO)f(HO 6blCTPO p,06paTbC51, Hanpll1­
Mep, ,D,n51 06HOBneHII151 nporpaMMHoro 
06eCne4eHII151. OnTII1MII13111pOBaTb 3KC­
nnyaTa41110HHbie 3aTpaTbi nOMO)f(eT 

yp,aneHHoe ap,MII1HII1CTpll1pOBaHlI1e II1n~ 
nepexop, Ha TeXHOnOrll11O «TOHKII1I11 
KJlll1eHT», Korp,a pa60Tbi np0Il13BO­
p,51TC51 Ha cepBepe, a B OKOHe4HOM 
yCTpO~CTBe OCTaeTC51 TonbKO YHII1­
BepcanbHoe nporpaMMHoe 06ecne­
4eHlI1e, He Tpe6YIOll..!ee nOCT051HHOrO 
06HOBneHII151 111 COnpOBO)f(p,eHII151. 

ECTb 111 p,pyra51 rpynna nonb­

30BaTene~, Hanpll1Mep MaCTepa 111 
6pll1rap,lI1pbl nyTII1, 3neKTpOMeXaHII1KII1 
CU6, 3HepreTII1KII1, KOTOPblM 6blna 
6bl none3Ha M06l11nbHa51 II1HcpopMa­
41110HHo-cnpaB04Ha51 II1nll1 p,a)f(e 3KC­
nepTHa51 CII1CTeMa. ,D,n51 TaKII1X nonb­
30BaTene~ HY)f(Hbl «M06I11nbHble" 
pa604111e MeCTa - CMapTcpOHbl II1nll1 
nnaHweTbl, nOp,KJl104eHHble K Cn,D, 
no KaHanaM COTOBO~ CB513111 (Pll1c. 
2). OpraHlI13a411151 pa60Tbi C M06111nb­

HblMII1 yCTpo~cTBaMII1 OTnIl14aeTC51 OT 

II1HcpopMa41110HHbiX KII10CKOB. 
Bbl4,II1Cnll1TenbHble pecypcbl MO­

6111nbHbix yCTPO~CTB, a TaK)f(e II1X 
XpaHlI1nll1U-1a p,aHHblx p,oBonbHo orpa­
HII14eHbi. n03TOMY He4eneco06pa3Ho 
B03naraTb Ha HII1X 3ap,a4111 no cnO)f(­
HO~ 06pa60TKe 60nbwll1x 06beMoB 
p,aHHblx. TeM He MeHee, OCHOBHbl~ 
cpep,CTBOM 06MeHa II1HcpopMa4111ell1 
co «cTa41110HapHO~" 4aCTbIO aBTO­
MaTII13111pOBaHHbiX CII1CTeM ce~4ac 
cnY)f(II1T COTOBa51 CB513b CTaHp,apTa 
G8M no npoToKony GPR8 (ceTII1 G3 

4eCKoro 06HOBneH1Ml npOrpaMMHOrO 
06eCne4eHII151 OKa3bIBaeTC51 p,aneKO 
He nll1WHe~ 111 MO)f(eT npll1BeCTII1 K 
CYll..!eCTBeHHO~ 3KOHOMII1111 3aTpaT Ha 

3KcnnyaTa41111O . 
Cepbe3HbiM BonpOCOM npll1 CO­

3p,aHII1I11 aBTOMaTII13111pOBaHHbiX 9111C­
TeM Ha 6a3e M06111nbHbiX YCTPOIl1CTB 

OCTaeTC51 3all.\II1Ta II1HCPOPMa4111111 OT 
HecaHK41110HII1pOBaHHoro p,oCTyna. 
npll14eM y 3TO~ np06neMbi eCTb 

p,Ba acneKTa: 3all..!II1Ta II1HCPOPMa4 111111 

npll1 nepep,a4e no CeT51M G8M 111 npll1 
nonap,aHII1I11 yCTpO~CTBa B «4Y)f(lI1e» 

PYKII1 (nOTep51, Kpa)f(a). 
YpOBeHb 3all..!II1Tbl KaHanOB G8M 

HeBenll1K. n03TOMY ,D,n51 OpraHII13a4111111 
3all..!lI1U-1eHHoro KaHana CB513111 He06­
XOp,II1MO C03p,aHlI1e WlI1cpPOBaHHor~ 
TOHHen51. KaK nOKa3an onbiT, C 3T0ll1 
3ap,a4e~ ycnewHo CnpaBn51eTC51 
nporpaMMHoe 06ecne4eHII1e VipNet 
«IIIHcpoTeKC», II1cnonb3yeMoe OAO 
«P>K,D,» p,n51 C03p,aHII151 KaHanOB 

p,OCTyna K KopnOpaTII1BHO~ CeTII1 
nepep,a4111 p,aHHblx (Cn,D,) 4epe3 
OTKPblTbl~ cerMeHT IIIHTepHeT. C 
ycnexoM ero MO)f(HO II1cnonb30BaTb 111 
AJ151 M06111nbHbix yCTPO~CTB Ha 6a3e 
onepa41110HHbiX CII1CTeM Android, i08 

111 Windows Mobile. 
Bep051THOCTb nOTepll1 II1n~ XII1­

U-IeHII151 M06111nbHoro YCTpoll1cTBa 

HaMHoro Bblwe, 4eM cTa4111 o HapHoro 
KOMnblOTepa. n03TOMY He06xop,II1MO 
npep,ycMoTpeTb Mepbl no 3all..!II1Te 

KOHcpll1p,eH4I11anbHo~ II1HcpoPMa4 111111 . 
,D,oCTYn K 4eHTpanbHbiM XpaHlI1nll1­
ll..!aM p,aHHblx MO)f(eT 6blTb 6blCTPO 
3a6nOKII1pOBaH nYTeM 1I13MeHeHII151 

napon51 Ha BXOp,. ,D,n51 KOHCPIl1P,eH4 111 ­
anbHo~ II1HcpopMa4111111, Y)f(e II1MelO­
ll..!e~c51 Ha M06111nbHoM yCTpo~cTBe, 
He06xop,II1MO npep,ycMoTpeTb WIl1CP­
pOBaHlI1e 111 B03MO)f(HOCTb yp,aneHHo­

ro CTlI1paHII151. 

Op,Ha 1113 TeHp,eH4111~ pa3BII1TII151 

COBpeMeHHblX II1HcpopMa41110HHbiX 
CII1CTeM CB513aHa C nepexop,OM Ha 
6e36YMa)f(Hble TeXHOnOrll1l11. Pe4b 
lI1p,eT He TonbKO 06 OpraHII13a4111111 
3neKTpoHHoro p,oKYMeHTo060poTa 
111, 4I11CPPOBO~ nop,nll1clI1, a TaK)f(e 0 
HOpMaTII1BHO-TeXHII14eCKO~ 111 cnpa­

B04HO~ ,QoKYMeHTa4111111. 
naM51Tb 4enOBeKa OrpaHlI14eHa, 

a n1060~ cne4111anll1CT nOCT051HHO 
HY)f(p,aeTC51 B cnpaB04Ho~ II1HCPOp­
Ma4111 111 . Op,HaKo p,aneKO He Bcerp,~ 
yp,aeTC51 II1MeTb npll1 ce6e 6YMa)f(Hblll1 
3K3eMnn51p Tpe6yeMoro ,QOKYMeHTa, 
a npll1 Hanll14111111 OTblCKaTb B HeM 
HY)f(Hble CBep,eHII151. K TOMY )f(e B 

COBpeMeHHOM MlI1pe II1HCPOPMa4 11151 

6blCTPO YCTapeBaeT. 
B TO )f(e BpeM51 COBpeMeHHble 

M06111nbHbie yCTpO~CTBa - CMapT­
CPOHbl 111 nnaHweTbl MoryT XpaHII1Tb 
B CBoe~ naM51TII1 Tb1C514111 CTpaHII1 

TeKCTa, 4epTe)f(lI1, KapTbl, rpacp 111 Kill , 
n03BOn51IOll..!lI1e 6blCTPO Hall1TII1 HY)f(­
HylO II1HCPOPMa41111O, npll14eM Hana­
p,II1Tb peryn51pHOe ee 06HOBneHII1e 
BnonHe peanbHa51 3ap,a4a. n03TOMY 
Y)f(e B CpaBHII1TenbHO Hep,aneKOM 
6yp,yll..!eM npep,CTaBII1TC51 B03MO)f(­
HOCTb C03p,aHII151 cnpaB04HO-II1HCPOP­
Ma41110HHbiX CII1CTeM TlI1na «pa604ee 
MeCTO cne4l11anll1CTa" Ha 6a3e MO­

6111nbHbiX yCTPO~CTB 6YKBanbHO ,D,n51 
Bcex MaCCOBblX )f(ene3HOp,OpO)f(HbIX 

npocpecclI1~: OT npOBOp,HII1Ka, MaWIl1­
HII1CTa, nYTe~CKoro pa604ero 111 p,o 
npe3111p,eHTa OAO «P>K,D,". 

TaKa51 pa60Ta Y)f(e Ha4anaCb, 
nonHblM XOp,OM lI1p,eT C03p,aHlI1e 
CII1CTeMbl, B KOTOpO~ cp1l1KCa411151 
HeIl1CnpaBHocTe~, 06Hapy)f(eHH~X 
B nYTeBoM X0351~CTBe, yCTpo~cTBax 
aBTOMaTII1KII1 111 TeneMeXaHII1KII1, 3ne 
Tpll1cpll1Ka4111111 111 3neKTpOCHa6)f(eHII1 
6yp,eT BblnOnH51TbC51 npll1 nOMOU-lIl1 

PV1C. 2 

OTOCbeMKII1 C ronOCOBblMII1 KOM­
eHTapll151MII1. 

LJT06bl COOTBeTCTBOBaTb B03­
paCTalOll..!II1M HarpY3KaM, He06xo­
p,II1MO pa3BII1BaTbC51. ECTb p,Ba nyTII1 
pa3BII1TII151: II1HTeHCII1BHbl~ 111 3KCTeH­
CII1BHbl~. 11136e)f(aTb 3KCTeHCII1BHOrO 
pa3BII1TII151 He yp,aeTC51, peryn51pHO 
npOBOp,II1TC51 Hapall..!II1BaHlI1e 4111cna 
cepBepOB, II1X MOll..!HOCTII1, 06beMOB 
XpaHlI1nll1U-1 II1HcpopMa4111111, nponYCK­
HO~ cnoc06HOCTII1 ceTe~. 60nbwoe 
BHII1MaHlI1e yp,en51eTC51 111 II1HTeHClI1cpll1­

Ka4111111 II1cnonb30BaHII151 II1MelOll..!II1XC51 
pecypcoB 3a C4eT BII1pTyanll13a4111111 111 
KOHCOnll1p,a4111111. 

3a HeCKonbKO npep,blp,yll..!II1X neT 
BblnOnHeHa 60nbWa51 pa60Ta no 
nepeBop,y aBTOMaTII13I11pOBaHH~x 
CII1CTeM Ha nnaTcpopMe IIIHTen B BlI1p­
TyanbHYIO cpep,y. Ce~4ac B BII1PTy­

bHOM pe)f(II1Me B rBU 111 Bb14111Cnll1­

renbHblX 4eHTpax CPYHK41110HII1PYlOT 
60nee 3000 cepBepoB. B pe3ynbTaTe 
3a C4eT nY4wero pacnpep,eneHII151 

Hble CII1CTeMbl He HY)f(p,aIOTC51 B Ta­
KOM nop,xop,e, TaK KaK 1I13Ha4anbHO 
paCC4111TaHbi Ha pa60TY C «TOHKII1M 
Knll1eHTOM». Op,HaKO TeXHOnOrll151 
TepMII1HanbHOro p,oCTyna xopowa 
TeM, 4TO nop,xop,II1T ,D,n51 CII1CTeM, KO­
Topble 1I13Ha4anbHO He 6blnll1 ,D.Jl51 HII1X 
npe,QHa3Ha4eHbl, HanpIl1Mep,D,n51 CII1C­
TeMbl rlll,D, <<Ypan BHIIIIII>KT». npll1­

MeHeHlI1e TepMII1HanbHOro p,ocTyna 
n03BOnll1T CYll..!eCTBeHHO COKpaTII1Tb 
pacxop,bl Ha 3aKynKY 111 COnpOBO)f(p,e­
Hille pa604111X MeCT nonb30BaTene~, 
COKpaTII1Tb ceTeBO~ Tpacpll1K. KpOMe 
Toro, 6narop,ap51 TaKO~ OpraHII13a4111111 
pa60Tbi yp,aCTC51 COKpaTII1Tb 8peMH 
YCTpaHeHII151Il1H4I11,1.:\eII101J, CB51:1aHHbIX 
C COnpOBO)f(p,0HlI1eM APM CII1CT0M. 

C03p,aHlI1e MOll..!HOIl1 111 Hap,e)f(HO~ 
CeTII1 nepep,a4111 p,aHHbIX n03BOnll1nO 
Ha4aTb np04ecc KOHCOnll1p,a4111111 Bbl­
4111Cnll1TenbHbiX pecypCOB. Ce~4ac 
C03p,aHbl Tpll1 4eHTpa 06pa6oTKII1 
p,aHHbIX (UO,D,) B MOCKBe, CaHKT­
neTep6ypre 111 EKaTepll1H6ypre, 

B CB513111 C ycnO)f(HeHlI1eM aBTOMa­
TII13111pOBaHHbix CII1CTeM 111 060pY,QoBa­
HII151, MaCCOBblM YBenll14eHII1eM 4111cna 
nonb30BaTene~ 60nbwoe BHII1MaHlI1e 
yp,en51eTC51 cOBepweHcTBOBaHlI11O 
CepBII1CHOrO 06cnY)f(II1BaHII151 Ha 
6a3e MeTOp,OnOrll1l11 ITIL (Information 
Technology Infrastructure Library). 
3Ta MeTOp,OnOrll151 paCCMaTpll1BaeT 
OTHOWeHII151 Me)f(p,y nonb30BaTe­
n51MII1 111 cny)f(6o~ lilT KaK TII1nll14HO 
Pb1H04Hble. IIIHblMII1 CnOBaMII1, Bbl­

CTpaIl1BaeTC51 4en04Ka: nOCTaBU-III1K 
ycnyrll1 - nOKynaTenb ycnyrll1. OHII1 
3aKJl104alOT COrnaWeHlI1e, onpep,e­
n51lOll..!ee ycnOBII151 npep,ocTaBneHII151 

ycnyrll1: 4eHY, Ka4eCTBO, CpOKII1 111 
T.p,. 3Ta ycnyra B TepMII1HOnOrll1l11 llTIL 
II1MeHyeTC51 «\lilT CepBlI1c». 

Ba)f(HO, 4TO nOKynaTenb p,On)f(eH 

onpep,en51Tb CBOIl1 nOTpe6HOCTII1 Ha 
5l3blKe npep,MeTHo~ 06nacTII1, B paM­
Kax CBOIl1X np0Il13BOp,CTBeHHblx 3a­
p,a4. nOCTaBll..!II1K p,On)f(eH ynpaBn51Tb 
pa3BII1TII1eM IIIT-KoMnneKCa,D.Jl51 06ec­
ne4eHII151 3anpocoB nOTpe6l11Tene~ 
Hall160nee 3cpcpeKTII1BHbiM cnoc060M. 
TaKo~ nop,xop, KopeHHblM 06pa30M 
OTnIl14aeTC51 OT paHee cYll..!eCTBOBaB­
we~ n paKTII1 Kill , Korp,a ,D,n51 peWeHII151 
Ka)f(p,O~ KOHKpeTHOIl1 3ap,a4111 np0ll13­
Bop,CTBeHHoe nop,pa3p,eneHlI1e (p,e­
napTaMeHT) 3aKa3blBano ,D,n51 ce651 

OTp,enbHYIO aBTOMaTII13t-1pOBaHHYIO 
CII1CTeMY, KOTOPYIO 3aTeM nepep,aBa­
no Ha COnpOBO)f(p,eHlI1e IIIT-nop,pa3­
p,eneHII1IO. nOp,06HO TOMY KaK npll1 
BII1pryaJlll13aqll1111 111 KOHCOnll1p,al\1I1111 
onTII1MII13111pyeTGH II1cnonb3yeMoe 
060pYAOlJaHlI1e, TaK npll1 ITIL npo­
rpaMMHoe 06ecnecfeHlI1e. 

Ba)f(HbIM 3neMeHTOM MeTOp,o­

norll1l11 ITIL 5lBn51eTC51 OpraHlI13a411151 
3cpcpeKTII1BHO~ cnY)f(6bl nop,p,e­
P)f(KII1 nonb30BaTene~ - ep,II1HOIl1 
T04KII1 KOHTaKTa nonb30BaTen51 C 
IIIT-nop,pa3p,eneHlI1eM. Y)f(e C03p,aHa 

111 G4 He nonY4111nll1 nOKa p,OCTaT04­ pecypcoB Me)f(p,y npll1nO)f(eHII151MII1 Kyp,a nepeBOp,51TC51 cepBepbl OC­ aBTOMaTII13I11pOBaHHa51 CII1CTeMa yn­
Horo pacnpOCTpaHeHII151). CKOPOCTb yp,anocb COKpaTII1Tb 4111cno cepBepoB, HOBHblX II1HcpopMa41110HHbiX CII1CTeM paBneHII151 ep,II1HOIl1 cnY)f(601l1 nOMe­
nepep,a4111 p,aHHbIX no TaKOMY KaHany nOBblCII1Tb II1X 3cpcpeKTII1BHOCTb, CHII1­ Bbl4111Cnll1TenbHbiX 4eHTpOB. TaK, P)f(KII1 nonb30BaTenell1 (ACY ECnn), 
HeBenll1Ka, a 4eHa nepep,a4111 p,OCTa­ 3111Tb 3KcnnyaTa41110HHbie 3aTpaTbl. Y)f(e peanll130BaH nepesop, B UO,D, n03BOn51lOll..!a51 aBTOMaTII13111pOBaTb 
T04H.0 CYll..!eCTBeHHa. B p,anbHe~weM npep,nonaraeTC51 CII1CTeM «3Kcnpecc-3», EK ACY<l>P TaKlI1e npo4ecc~, CB513aHH~e C 

npll1 npOeKTlI1pOBaH1I1111 M06111nb­ OT BlI1pTyanbHblx cepBepoB nepe­ 111 EK ACYTP. ABTOMaTII13I11pOBaHHa51 npep,ocTaBneHlI1eM ycnyr, KaK pe­
HO~ CeTII1 nepep,a4111 II1HCPOPMa 4 111111 XOp,II1Tb K BlI1pTyanbHblM pa604111M CII1CTeMa ynpaBneHII151 rpY30BblMII1 rll1CTpa411151 3a51BOK nonb30BaTene~, 
He06xop,II1M B3BeweHHbl~ nop,xop,: C MeCTaM. npll1 3TOM pa604111e MeCTa filepeB03KaMII1 B pe)f(II1Me npOMblw­ pacnpep,eneHlI1e pa6oT, B~p,a4a 
Op,HO~ CTOPOHbl He Cnll1WKOM 3arpy­ Cne4111aJilll1CTOB 6YP,YT cpll131114eCKII1 neHHO~ 3KcnnyaTa4111111 pa60TaeT B Hap51p,OB 111 T.p,. 
)f(aTb CKpOMHble pecypcbl M06111nb­ pa60TaTb Ha cepBepax Bb14111Cnll1­ CaHKT-neTep6yprcKoM 4eHTpe 06­ XOTenocb 6bl OTMeTII1Tb, 4TO 
HblX yCTPO~CTB, C p,pyro~ ­ MII1HII1: TenbHblX 4eHTpoB, a nonb30BaTenll1 pa6oTKII1 p,aHHbIX, lI1p,eT BHep,peHlI1e cne4111anll1CTbi ccpepbl IIIHcpopMaTII1­
MII13111pOBaTb 06beM nepep,a'BaeMOIl1 nonY4aT K HII1M TepMII1HanbHbl~ p,o­ B MocKBe 111 EKaTepll1H6ypre. 3a4111111 OAO «P>K,D,» pacnonaralOT 
111 nonY4aeMO~ II1HcpopMa4111111 . KpOMe cTyn C npOCTe~WIl1X KOMnblOTepoB BHep,peHlI1e TeXHOnOrll1~ BlI1pTya­ p,OCTaT04HO 3cpcpeKTIIIBHblMII1 Mexa­
Toro, He cnep,yeT 3a6blBaTb 111 0 He­ - TepMII1HanoB. PaCCMaTpIl1BaeTC51 nll13a4111111 111 KOHCOnll1p,a4111111 n03BOnll1T HIII3MaMII1, n03BOn51IOU-III1MII1 cp,enaTb 
06XOp,II1MOCTII1 ap,MII1HII1CTpll1pOBaH~51. Bapll1aHT II1cnonb30BaHII151 p,a)f(e 6e3­ COKpaTII1Tb 3KcnnyaTa41110HHbie pac­ II1HCPOPMa41110HHbl&l! KOMnneKC eU-le 
Bep,b p,ocTyn K M06111nbHbiM YCTPOIl1C­ p,II1CKOBbIX pa604111x cTaH4111~ II1nll1 XOp,bl, nOBblCII1Tb Ka4eCTBO II1HcpopMa­ 60nee Hap,e)f(HbIM, 3cpcpeKTIIIBHbiM 
TBaM, KaK npaBlI1nO, HaMHoro npOll..!e, M06111nbHbix yCTPO~CTB . HeKoTopble 41110HHoro 06cnY)f(II1BaHII151, 06ner4I11Tb III OTBe4alOU-IIIIM cOBpeMeHHblM Tpe­
4eM K II1HcpopMa41110HHbiM KII10CKaM, 
n03TOMY B03MO)f(HOCTb aBTOMaTII1­
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06MEH OnblTOM 


n.3. WElilH, 
Ha'-laJlbHII1K CnY>K6bl 
aSTOMaTII1KII1 111 TeneMeXaHII1KII1 
3anaAHO-CIl16I11pCKO~ 
AlI1peKlIlI1111 II1HcppaCTpYKTYPbl 

• B 2001 r. cnel\li1anli1CTbl cnY)f(­
6bl aBTOMaTIi1KIi1 Ii1 TeneMeXaHIi1KIi1 
Aoporli1 COBMeCTHO C Ii1H)f(eHepaMIi1 
Ii1HCTIi1TYTa «OMCK)f(enAOpnpoeKT» 
BflepBble Ha CeTIi1 pa3pa60Tanli1 Bpe-
MeHHbie 6nOK-nOCTbl. 6btnli1 c03AaHbi 

CU6, nynbT -Ta6no Ae)f(ypHoro no 
CTaHl\Ii1Ii1, TeXHIi1LJeCKli1e peWeHIi151 
3neKTp1i1LJeCKoi1 l\eHTpanIi13al\1i11i1 
6nOK-nOCTa Ii1 YB5I3KIi1 C Aei1cTBYIO­
l.l\Ii1MIi1 CIi1CTeMaMIi1 aBT06nOKIi1pOBKIi1 
Ha neperOHax. 06l.l\a51 CTOIi1MOCTb 
BpeMeHHor06nOK-nOCTa C 060PYAO­
BaHli1eM COCTaBn5l~T 3,6 MnH. py6. 

B 2004-2006 rr. Ha neperoHax 
Aoporli1 BKnlOLJeHbl YCTpoi1cTBa 
nOCT05lHHO Aei1cTBYIOl.l\ei1 ABYXCTO­
pOHHei1 aBT06nOKli1pOBKIi1 . Cei1LJac 1i13 
180 ABYX- Ii1 TpexnYTHblx neperoHoB 
TaKIi1MIi1 YCTpoi1CTBaMIi1 060PYAoBa­
Hbl 162. Ha OCHOBHblX HanpaBne­
HIi151X Aoporli1 3KcnnyaTli1pyeTC5I 145 
AByxnYTHbix neperoHoB, Ha 140 1i13 
HIi1X Aei1CTBYIOT YCTpoi1cTBa AJl51 ABIi1­
)f(eHIi151 noe3AoB no HenpaBli1nbHoMY 
nyTIi1 no Cli1rHanaM nOKOMOTIi1BHOrO 
cBeTocpopa. 

Ha Cli1rHanbHblX YCTaHoBKax 
npli1MeHeHbl cxeMHble peWeHIi151 no 
Tli1noBoMY anb60MY A6-1-K, n03­
BOn5l1Ol.l\li1e Ii1CKnlOLJIi1Tb 3al.l.\Ii1THble 
YLJaCTKli1, YBenli1LJIi1BalOl.l.\li1e Ii1HTep­

CMeHa HanpaBneH~R-
~elm ~elm 

oprAHV13ALlV1~ 
PEMOHTHO-nYTEBbIX PA60T 

A n51 nOBbIWeH~51 nponYCKHO~ CnOC06HOCT~ yya CTKOB 

nplll Kan~TanbHOM peMOHTe nyT~ Ha 3anaAHO-C~6Ii1p­
CKO~ Aopore IIIcnonb3ytOTC5I 17 BpeMeHHblX 6nOK-noc­

TOB. ,[tBIiI>KeHlile noe3AoB Ha TaKI!1X yyaCTKaX opraH~­

3yeTc5I no cxeMe C ABYM5I cbe3AaMIiI, peMoHTI!1pyeMbl~ 
nYTb npl!1 3TOM 3aKpblT. 

Ban nonYTHoro cneAOBaHIi151 npli1 
ABIi1)f(eHIi1Ii1 no HenpaBli1nbHOMY nYTIi1 
no Cli1rHMaM AnCH. B pe3ynbTaTe 
3HaLJIi1TenbHO nOBbIWaeTC5I npo­
nYCKHa51 cnoc06HOCTb YLJaCTKa, Ha 
KOTOPOM npOBOAIi1TC5I Kanli1TMbHbli1 

LJepTe)f(1i1 MOAyn51 C annapaTypoi1 . . peMOHT nYTIi1. 
BHaLJMe An5l3TIi1X pa60T Ii1CnOnb­

30Banli1 cxeMY ABIi1)f(eHIi151 noe3AOB 
C 0AHIi1M Cbe3AOM. TaKa51 cxeMa 
OKa3MaCb HeCOBepweHHoi1. Cei1­
LJac Bce 6nOK-nOCTbl 060pYAOBaHbi 
B COOTBeTCTBli11i1 C TeXHIi1LJeCKIi1MIi1 
peWeHIi151MIi1 An51 pa60Tbi C ABYM5I 
Cbe3AaMIi1 (pli1c.1). 3TO n03BOn5leT 
nOOLJepeAHO peMOHTli1pOBaTb yLJac­
TKIi1 nYTei1 neperoHa 6e3 AononHIi1­
TenbHblX «OKOH» An51 nepeYKnaAKIi1 
cTpenoK, nepeMOHTa)f(a YCTPOi1CTB 
CU6, KOHTaKTHoi1 CeTli1, 3neKTpo­
CHa6)f(eHIi151 Ii1 CB5I31i1 . 

KOMIi1CCIi151 1i13 npeAcTaBIi1Tenei1 
Ali1cTaHl\Ii1i1 pa3nli1LJHbiX X0351i1CTB Ii1 
HaLJanbHIi1Ka CTaHl\1i11i1 COCTaBn5leT 
aKT AJl51 Bbl60pa MeCTa YCTaHOBKIi1 
MOAyn5l. CTpenOLJHbie nepeBoAbl yK­
naAblBalOTc5I KaK nepeA cli1rHanbHoi1 
YCTaHoBKoi1, HaxOA5Il.l\ei1C5I B cTBope 
co cBeTocpopoM, TaK Ii1 3a Hei1 B 3a­
BIi1CIi1MOCTIi1 OT MeCTHblX ycnoBIi1i1. 

Ha 6noK-nocTY nOAKmOLJaIOTC5I 
ABe penbCOBble l\enli1 ACn Ii1 6Cn 
C MeAneHHoAei1cTBYIOl.l.\Ii1MIi1 nOBTO­
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~elmA ~A3 ~A4 

pli1Ten5lMIi1, KOTopble npeAHa3HaLJeHbi 
AJl51 Ii1CKflIOLJeHIi151 nO)f(Hoi1 CB060A­
HOCTIi1 YLJaCTKa Ii1 pa3AenKIi1 Map 
pYTa npli1 nOTepe wyHTa. YLJaCTK 
npIi16nli1)f(eHIi151 KOHTponli1pYIOTC5I no 
BceM LJeTblpeM nOAXOAaM K 6nOK­

nocTy. 
CTpenOLJHbie 3neKTponpli1BO­

Abl ynpaBn5llOTC5I pa3AenbHbiM 
cnoc060M, T.e. Ka)f(Abli1 Cbe3A 
- OTAenbHoi1 PYK05lTK0i1. MapwpYTbl 
npli1eMa 6nOK-nOCTa KOAIi1PYIOTC5I C 
YLJeTOM ABIi1)f(eHIi151 TonbKO no nnlO­
COBOMY nOnO)f(eHIi1IO CTpenOK, T.e. B 
np5lMOM HanpaBneHIi1Ii1. BblXOAHble 
CBeTocpopbl COBMel.l.\aIOT CPYHKl\1i11i1 
co BXOAHbIMIi1. C nOMOl.l.\blO Ii1X 3anpe­
l.l.\alOl.l\ero nOKa3aHIi151 orpa)f(AaIOTC5I 
CTpenKIi1 6nOK-nOCTa. CBeTocpopbl 
MOHTIi1PYIOTC5I Ha CYl.l.\eCTBYIOl.l\Ii1X 
MaLJTaX Ii1nli1 onopax KOHTaKTHoi1 

CeTIi1. 
6nOK-nOCT 060pYAOBaH ABYM5I 

KOMnneKTaMIi1 CMeHbl HanpaBneHIi1 
OHIi1 n03BOn5llOT OCYl.l.\eCTBn51 ' 
ABYXCTopOHHee ABIi1)f(eHli1e no npli1­
neralOl.l.\Ii1M neperOHaM cB060AHoro 
OT Kanli1TanbHOro peMOHTa nyTli1, 
Cli1rHanbHble YCTaHOBKIi1 KOToporo 
3al.l\li11.1.\eHbl LJeTbl pexn POBOAHOi1 
cxeMoi1 CMeHbl HanpaBneHIi151. 

6nOK-nOCT MOHTIi1PYIOT Ii1 BKflIO­
LJalOT (Pli1c. 2) pa60THIi1KIi1 X0351i1CTB 

HanpaBneH~e A--
~elm ~c/m 

nyTli1, aBTOMaTIi1Kli11i1 TeneMeXaHIi1Kli1, 
3neKTpOCHa6)f(eHIi151 Ii1 CB5I31i1 B TeLJe­
Hli1e Tpex CYTOK. 

3aBIi1CIi1MOCTIi1 Cli1rHMbHblX nOKa3a­
HIi1i1i CBeTOcpOpOB 6nOK-nOCTa, AnCH Ii1 

513Ka 6nOK-nOCTa C aBT06nOKli1pOB­
r 0i1 npOBep5l1OTC5I npli1 npoe3Ae OTAe­
nbHoro nOKOMOTIi1Ba no 0AHonyrHoMY 
YLJaCTKY B HenpaBli1nbHOM HanpaBne­
HIi1Ii1. .00 3aKpblTli151 neperoHa OpraHIi1­
3yeTc5I npoe3A BarOHa-na60paTOpli1li1 
UeHTpa Ali1arHOCTIi1KIi1 Ii1 MOHIi1TOpli1Hra 
YCTPOi1CTB Ii1HcppaCTpYKTYPbl An51 
KOHTpOn51 Ii1 perli1CTpal\1i11i1 napaMeT­
pOB pa60TbI YCTPOi1CTB AnCH, nocne 
npOBeAeHIi151 peMoHTa AO OTKpbITIi151 
neperoHa - npoe3A BaroHa-AecpeK­
TOCKona no Y4acTKY peMoHTa AJl51 
CH5ITIi151 OCTaTOLJHOili HaMarHIi1LJeHHOCTIi1 
B penbcoBblX nneT5IX. 

PaCCMOTpli1M OpraHli13al\1i11O Ka­
nli1TanbHOro peMoHTa C Ii1CnOnb30­
BaHli1eM 6noK-nocToB Ha neperoHax 
Amai1cKoi1 AIi1CTaHl\1i11i1 CU6. Ha 
BpeM5I ero npOBeAeHIi151 Ha nyTIi1 6 
BbIKnIOLJaIOTC5I Cli1rHMbHble TOLJKIi1 A 

5. BMecTo HIi1X YCTaHaBnIi1BaIOTc5I 
eTocpopbl A Ii1 A,Q, 5 Ii1 5.0, a Ha 

0PAIi1HaTaX nocneAHIi1X AByX - HOBbie 
1i130CTb1KIi1. Ha Cli1rHanbHoi1 TOLJKe 53 
OTKflIOLJaeTC5I pene 3. B MapwpyTe 
ABIi1)f(eHIi151 no cBeTocpopy A,Q yLJac­
TOK npIi16nli1)f(eHIi151 K CBeTOcpopy He 
KOAli1pyeTC5I. npli1 npocneAOBaHli11i1 
no Cli1rHanaM B HenpaBli1nbHOM Ii1 
npaBli1nbHOMHanpaBneHIi151XCeKl\1i11i1 
6nOK-nOCTa KOAIi1PYIOTC5I B Mapwpy­
Tax 6e3 OTKflOHeHIi151 no CTpenKaM. 
npli1 ABIi1)f(eHIi1Ii1 B npaBli1nbHOM Ha­
npaBneHli11i1 npeAYCMOTpeHO aBTO­
Aei1cTBli1e no Cli1rHanaM A Ii1 5. 

Ha npli1neralOl.l\Ii1X K 6noK-noc­
TY neperoHax no nyTIi1 A BKflIOLJeH 
nOCT05lHHbli1 Bapli1aHT LJeTblpexnpo­
BOAHOi1 nOMex03al.l\li11.1.\eHHoi1 cxeMbl 
CMeHbl HanpaBneHIi151 . BblxoAHble 
cBeTocpopbl A, 6, A,Q, 6.0, COBMe­
l.l\eHHble co BXOAHblMli1, 060pYAoBa­
Hbl nIi1H30Bb'IMIi1 KOMnneKTaMIi1. ,Qn51 

OTnpaBneHIi151 Ha HenpaBVlnbHblVt 
nyTb npIi1MeH5IeTC5I Cli1rHanVl3al\Ii151: 
OAV1H )f(enTbli1 Mli1ralOl.l\V1i1 Ii1 0AIi1H 
nYHHo-6enbli1 OrHIi1 . 

MOAynb 6nOK-nOCTa YCTaHaBnV1­
BaeTC5I Ha 060LJIi1He 3eMn5lHOrO no­
nOTHa (Pli1c. 3) BHe 30Hbl peMoHTHblX 
pa60T. B 6aTapei1HoM wKacpy WM5 
Vlnli1 MOAyne pa3Mel.l\aIOTC5I ABa 
aKKyMyn5lTopa KOMnaHV1V1 «OnbAaM 
<DpaHC» MapKIi1 12VE85. YCTPOi1C­
TBa CU5 6nOK-nOCTa 06cnY)f(Ii1BaIOT 
no YTBep)f(AeHHOMY LJeTbl peXHe­
AenbHOMY rpacpVlKY TeXHV1LJeCKOrO 
npOl\ecca. 

6e30naCHOCTb ABIi1)f(eHIi151 noe3­
AOB, coxpaHHOCTb Aei1cTBYIOl.l\Ii1X 
Ii1H)f(eHepHbIX KOMMYHIi1Kal\Vli1 Ii1 
3neKTp06e30naCHOCTb pa60THIi1KOB 
06eCneLJIi1BaIOTC5I Ha OCHOBaHli11i1 
nOnO)f(eHVl5I 0 6e30nacHoVt 3Kcnny­
aTal\li1V1 TeXHIi1LJeCKIi1X coopY)f(eHIi1i1 
Ii1 YCTPOVtCTB )f(ene3HblX Aopor npli1 
CTpOV1TenbCTBe, peKOHCTpYKl\1i11i1 Ii1 
(Ii1nli1) peMOHTe 06beKTOB Ii1Hcppa­
CTpyKTYPbl OAO «P)K,Q». 

npli1 YKflaj:\Ke Ci penOLJHblX nepe­
BOAOB C MapKoi1 KpeCTOBIi1Hbl 1/18 
YBenIi1LJIi1BaeTC5I Anli1Ha YLJaCTKa 
6noK-nocTa AO 400 M, a TaK)f(e AJlIi1Ha 
«6apbepHblx» MeCT nocne AeMoH­
Ta)f(a 6noK-nocTa. npOAOn)f(V1Tenb­
HOCTb «OKOH» Af\51 npOBeAeHIi151 3TIi1X 
pa60T COCTaBn5leT 10 LJ, An51 MOHTa­
)f(a YCTPOVtCTB KOHTaKTHOVt CeTIi1- AO 
12 LJ Ha 0AIi1H Cbe3A, An51 perynli1­
POBKIi1 V1 BKnIOLJeHV151 B 3aBIi1CIi1MOCTb 
YCTPOVtCTB CU5 - AO LJeTblpex LJaCOB. 
BblrpY3Ka MOAyneVt Ha neperoHe 
oCYl.l\eCTBn5leTc5I B TeLJeHli1e OAHoro 
LJaca. '-1T06bl pa3MeCTVlTb He MeHee 
LJeTblpex CTaTIi1BOB An51 1i13MeHeHIi151 
Cli1rHM1i13al\1i11i1 BXOAHblX (BbIXOAHbIX) 
CBeifocpopOB, cxeMbl ynpaBneHIi151 
CTpenKoi1, CPOpMli1pOBaTeml CV1rHa­
nOB HenpepblBHoro KaHana MHoro­
3HaLJHoi1 CIi1CTeMbl AnC (<DC-EH), 
Tpe6yeTc5I YCTaHOBVlTb AononHIi1­
TenbHblVt MOAynb. 

ABTOMATVlKA, GB~3b, VlHC1>OPMATVlKA 

CYl.l\eCTByeT P5lA np06neM, KO­
Topble Tpe6yeTc5I peWV1Tb. TaK, AJl51 
06cnY)f(Ii1BaHIi151 Ii1 KpyrnOCYTOLJHOrO 
Ae)f(ypCTBa Ha BeCb nepli10A AeVtC­
TBIi151 6nOK-nOCTa HaAO YBenli1LJIi1Tb 
WTaT pa60THIi1KOB. Cei1LJac OTCYTC­
TBylOT YTBep)f(AeHHble TeXHIi1LJeCKli1e 
peWeHIi151 Ii1 Tli1nOBble MaTepli1anbl 
An51 npOeKTli1pOBaHIi151 YKnaAKIi1 
CTpenOLJHblX nepeBOAOB C MapKoi1 
KpeCTOBIi1Hbl 1/8. 

,Qn51 nepeAaLJIi1 nonHOCTblO YKoMn­
neKTOBaHHblX 6noK-nocToB 1i13 OAHOi1 
AIi1CTaHl\VlIi1 CU5 B APyrylO e)f(erOAHO 
cpopMli1pyeTc5I nnaH Ii1X MOHT3)f(a Ii1 
nepeAIi1CnOKal\li1li1. 6noK-nocT MOHTIi1­
PYIOT 3a 10 AHei1 AO HaLJana pa60T, 
ABYXCTOPOHHIOIO aBT06noKIi1poBKY 
Me)f(AY HIi1M Ii1 CTaHl\li1ei1 npOBep5llOT 
npli1 npoe3Ae AByX nOKOMOT\i1BOB. 

Ha BeCb nepli10A npoVl3BoAcTBa 
peMoHTHblX pa60T, KaK npaBli1nO 
Ha ABe HeAenli1, YCTaHaBnIi1BaeTC5I 
KpyrnOCYTOLJHOe Ae)f(YPCTBO 3KC­
nnyaTal\1i10HHOro WTaTa. ,Qn51 3Toro 
Ha 6nOK-nOCTY pa3Mel.l.\aeTC5I AO­
nOnHIi1TenbHbli1 6bITOB0i1 MOAynb. 
OAIi1H 1i13 PYKOBOAIi1TeneVt AIi1CTaHl\1i11i1 
HeceT OTBeTCTBeHHOCTb 3a pa60Ty 
YLJaCTKa. ,Qn51 nepeABIi1)f(eHIi151 eMY 
Bb1Aen5leTC5I aBTOTpaHcnopT. 

KaKli1e-nli160 conYTcTBYIOl.l.\li1e 
pa60Tbi B 3TO BpeM5I He BbtnOn­
H5IIOTC5I, TaK KaK BeCb nepCOHan 
3aAei1cTBoBaH Ha Ae)f(ypCTBe, 
06cnY)f(Ii1BaeT CTpOIi1TenbHYIO Tex­
HIi1Ky Ii1 OCYl.l.\eCTBn5leT coxpaHHOCTb 
Ka6enbHbiX KOMMYHV1Kal\Ii1i1. BblHOC 
Ka6enei1 CU5 peanli13YlOT pa60T­
HIi1KIi1 3HeprOMOHTa)f(HOrO noe3Aa 
B COOTBeTCTBIi1V1 C Hap5lA-3aKa30M, 
1i13MeHeHIi151 B cxeMax Aei1cTBYIOl.l.\Ii1X 
YCTPOi1CTB - AIi1CTaHl\Ii151 CU5. 

CBoeBpeMeHHoe nnaHli1pOBaHli1e 
nlOACKIi1X pecypcoB AJl51 npOBeAeHIi151 
peMOHTa B YTBep)f(AeHHbIX BpeMeH­
HblX paMKax 3HaLJVlTenbHO CHIi1)f(aeT 
OTBneLJeHli1e 3KcnnyaTal\1i10HHOro 
WTaTa AIi1CTaHl\1i11i1 CU6. 

6-2013 33 

62 



____ 

06MEH OnblTOM 

KAK nOBbICV1Tb HADE)I(HOOb Y3A-24-1 0 


~ 
I 
\ 

A.B. MAJlA<I>EEBCKVlVI,A.H. <l>EAOCEEB, 
HayanbH~K OTAeJla 
«nepcneKT~BHbIX pa3pa6oTOK» 

3aMeCHneJlb HayanbH~Ka 

BOJlOrOACKOrO OTAeJleH~51 

nKT6 L\W 

• Ha npOL.\ecc 3anycKa yCTpo~cTBa BnLt15110T: 
HClAe>KHOCTb It1 cBoeBpeMeHHocTb OTKPblTlt1fl ynpaBnfl ­

IOLllero CIt1MIt1CTOpa, OTKpblBalOLllero Tlt1plt1CTOPbl BblnpflMIt1­

TenbHoro MOCTa; 
pe>KIt1M pa60Tbi CIt1MIt1CTOpa It1 Tlt1pIt1CTOPOB; 
napaMeTpbl OTKpblBalOLllero It1Mnyllbca; 
yCTO~YIt1BOCTb pa60Tbi WIt1POTHo-It1MnynbcHoro MO,Qy­

nflTopa (WVlM). . 
Cne,QyeT OTMeTIt1Tb, YTO CIt1MIt1CTOP (KaK, BnpOyeM, 

It1 Tlt1plt1CTOpbl) ,Qon>KeH pa60TaTb B KlllOyeBOM pe>KIt1Me. 
Anfl 3Toro Heo6xo,QIt1MO o6eCneYIt1Tb ,QocTaTOYHble clt1ny 
ynpaBnfllOLl.\erO TOKa (IG), CKOPOCTb HapaCTaHlt1fl (dIG/dt) It1 

AJlIt1TenbHOcTb OTKpblBalOLllero It1Mnynbca. 
TaKIt1M o6pa30M, npo6neMa CBfl3aHa co CXeMaMIt1 

CPOpMlt1pOBaHlt1fllt1MnynbcoB OTKPblTlt1fl CIt1MIt1CTopa. BonbT­
aMnepHafl xapaKTeplt1CTIt1Ka CIt1MIt1CTOpa CIt1MMeTplt1YHa 
OTHOClt1TenbHO CIt1CTeMbl Koop,QIt1HaT. B CBfl31t1 C3TIt1M 6Y,QeM 
paCCMaTplt1BaTb TonbKO ee BepxHlO1O yaCTb (plt1c. 1). 

nplt1Be,QeHHble Kplt1Bble cOOTBeTcTBYIOT pa3HbiM Be­

nlt1YIt1HaM ynpaBnfllOLl.\erO TOKa (IGI < IG2 < IG3' nplt1 3TOM 
I = 0) It1 It1MelOT HeCKonbKO yYaCTKoB. Me>K,Qy TOYKaMIt1 
Gl 	 - (-)0-1 It1 0-1' Haxo,QflTcfl nVlHelt1Hble yyaCTKIt1 3eneHbllt1l..\BeT, 
cooTBeTcTBYIOLlllt1e BblCOKOMY COnpOTIt1BneHlt11O nplt160pa 

(npflMoe 3anlt1paHlt1e). 
B TOYKaX 1 VI 1', cooTBeTcTBYIOLllIt1X MVlHIt1MallbHOMY 

y,Qep>KIt1BaIOLlleMY TOKY CIt1MIt1CTOpa IL' YKa3aHHoMY B ero 
TeXHlt1yeCKIt1X xapaKTepVlCTIt1KaX, npoVlcxo,QIt1T BKlllOyeHVle 
Tlt1plt1CTopa. YyaCTKIt1 C oTpVll..\aTenbHblM ,QVlcpcpepeHl..\lt1allb­
HblM COnpOTIt1BneHlt1eM 3a HIt1MIt1 3aKaHYIt1BalOTCfl B TOYKe 2, 
r,Qe y,Qep>KVlBaIOLllIt1~ TOK ,QoCTlt1raeT CBoero MaKCIt1MallbHO­
ro 3HayeHIt1fl IH VI CVlMIt1CTOP nepexo,QIt1T B KlllOyeBOIii pe>KVlM 

(KpacHbl~ I..\BeT). 
nplt1 He6onbWIt1X TOKax ynpaBneHlt1fllG CIt1MIt1(~TOP 6Y,QeT 

pa60TaTb B nlt1He~Holii o6nacTIt1 BonbT-aMnepHOIt1 xapaKTe­
pIt1CTIt1KIt1. B 3TOM cnyyae 1t13-3a BblCOKOro COnpOTIt1BneHlt1fl 
CIt1MIt1CTOpa Ha HeM Bbl,QenfleTCfl 3HaYVITenbHafl MOLllHOCTb, 
'-ITO cnOC06CTByeT ero neperpeBY VI BbIXO,Qy 1t13 CTpOfl. 
nplt1 3TOM npOTeKalOLllero yepe3 Hero TOKa He,QOCTaTOYHO 
AJlfl OTKPblTlt1fl TIt1plt1CTOPOB BblnpflMIt1TenbHOro MOCTa. B 
COOTBeTCTBlt11t1 co CBO~CTBaMIt1 CIt1MVlCTOpa It1 TVlPVlCTOPOB, 
YTo6bl It1X OTKPbITlt1fl, KpOMe ,QOCTaTOYHO~ BenVlYIt1Hbl yn­
paBnfllOLllero TOKa Heo6xo,QIt1Mbl eLlle ee 6bICTPbl~ POCT It1 
,QOCTaTOYHafl AJlIt1TenbHOCTb It1Mnynbca ynpaBneHVlfl (3Hep­
rlt1fl VlMnynbca). OTKPbIBaIOLllIt1~ It1Mnynbc cpopMlt1pyeTcfl 

ABTOMaTL1~eCK",e 3 a pSlA Hbie yCTpO~CTBa 
Y 3 A-24 -10 (A a nee Y3A) - 3TO L1CKntO­

~"'TellbHO Ba)KHble 311eMeHTbl naHelle~ 
311eKTpOnL1TaHL1S1, OTKa3 KOTOPblX cnoco­

6eH npL1BeCTIL1, IK Ha pyweHL1tO Hop Mallb­

HO~ pa60Tbi yCTpO~CTB 311eKTpL1~eCKO~ 
4eHTpallL13a4 L1 1!1. TeM He MeHee, 	L1X Ha­

Ae)KHOCTb OCTaBllSleT )KellaTb lly~wero ­

npo611eMa 3aKlllO~aeTCSI B Hepe r YllSlpHOC­

TL1 3anYCKa yCTpO~CTBa nOClle nOAa~L1 

Ha Hero nL1Ta HL1S1. 

cxeMolii WIIIM, n03ToMY Bce BHIt1MaHlt1e 6Y,QeT y,QeneH 

It1MeHHO 3TO~ yaCTIt1 Y3A. 
Anfl npoBe,QeHlt1flIt1CCne,QoBaHIt1~ cnel..\lt1allbHO co6palllt1 

CTeH,Q, It1MIt1Tlt1pylOLl.\lt1~ pa60Ty nlt1TalOLlle~ YCTaHOBKIt1 B 
peallbHblX ycnoBVlflx. B nepBylO Oyepe,Qb Ha HeM MO,Qenlt1po­
BallViCb Kplt1T1t1yeCKlt1e pe>KIt1Mbl pa60Tbi Y3A, KOTopble npo­
VlCXO,QflT nplt1 Kpa~HIt1X nOnO>KeHlt1flX perynflTopa pe31t1CTOpa 
R ' B cnyyaflX nonHOCTblO pa3pfl>KeHHOrO, MaKCIt1MallbHO 

u
3apfl>KeHHoro Vlnlt1 OTCYTCTBYIOLllero aKKYMynflTopa. 

B pe3ynbTaTe VlcnblTaHVI~ y,QallOCb YCTaHOBIt1Tb.,; YTO 
,QalleKO He Bcer,Qa nocne nO,QaYVI nlt1TaHlt1fl YCTPOIt1CTBO 
cpopMlt1pyeT Heo6xo,QVlMoe Hanpfl>KeHlt1e 3apfl,Qa 6aTapelt1. 
OKa3allOCb TaK>Ke, YTO BepOflTHOCTb OTKa30B YBenIt1YIt1Ba: 
eTCfl no Mepe CHIt1>KeHVlfl YPOBHfl 3apfl,Qa aKKYMynflTOpHOIt1 
6aTapelt1 nlt1TalOLlle~ YCTaHOBKIt1 It1 pe3KO B03paCTaeT nplt1 
nonHOM ee OTKlllOyeHIt1It1. KpOMe TOro, HeraTIt1BHO CKa3bl­
BaeTCfl YBenlt1yeHlt1e Hanpfl>KeHVlfl Ha Bblxo,Qe Y3A, KOTopoe 
YCTaHaBnlt1BaeTCfl perynflTopoM pe3V1CTopa Ru' nplt1 Kpa~­
HViX ero nOnO>KeHlt1flX yCTPO~CTBO Boo6Llle He 3anYCKaeTCfl. 
K TOMy >Ke, nplt1 OTKlllOyeHHO~ 6aTapee ,Qa>Ke B cnyyae yc­
newHoro 3anYCKa Y3A pa60TaeT Kpa~He HeYCTOIt1YIt1BO. 

nOyeMY 3TO npOIt1CXO,QVlT? Anfl y,Qo6cTBa BOCnplt1flTlt1fllt1 
cxeMbl Y3A-24-1 0 Bbl,Qenlt1M cxeMY WVlPOTHo-It1MnynbcHo 
MO,QynflTopa, nocKonbKY VlMeHHO 3Ta cxeMa onpe,QenfleT 
TOK 3apfl,Qa aKKyMynflTopa. Ha plt1c. 2 nOKa3aHbi ee OCHOB­

Hble CPYHKI..\1t10HallbHbie yaCTIt1: 

IG) 

u 
PV1C. 1 

ABTOMATIt1KA. CB~3b, It1H<lJOPMAT~KA34 	 6-2013 

VI ,Qon . M.:TpaHcnopT, 1987r., 0603HayeHaM61 
CIt1HIt1M I..\BeTOM (pVlC. 3, 6). MOMeHT OTKPblTlt1fl 

KM6 
TVlpIt1CTOPOB, onpe,Q8mllOLl.\It1~ 3HayeHIt1e ypOB­

VD9 
Hfl TOKa 3apfl,Qa aKKyMynflTopa, YCTaHaBnIt1Ba­

:s:'" 
R4 
 :I: 
 eTCfl pe3V1CTopOM Ru' 

0) 

1.8K 	 R8 R7 @ Ha rpacplt1Ke nVlJloo6pa::lHOI"O Hanpfl>Ke­
5,6. 2,7K ~ ~ HVifl 3apfl,Qaipa3pfl,Qa, CPOPMIt1PYIOLl.\9roCfl Ha~~ KM6 	 0)0 KOH,QeHcaTope C6, It1HTepeC npe,QcTaBnfllOT 

~~ 
",0.. 3y61..\bl «nlt1nbl» (KpacHbl~ I..\BeT). lI1M9HHO Vl3 

VOl .--=t=---H \---t---+-I ~ HIt1X 	 CPOPMIt1PYIOTCfl .It1Mnynbcbl ynpaBneHVlfl 
Ru C2 CIt1MIt1CTOpaMIt1 (Plt1c. 3, B) . Anfl nOBblW8HIt1fl 

nn6-3B 1800M Ha,Qe>KHOCTIt1 OTKPblTlt1fl TIt1PIt1CTOPOB OHVI
225 OM 

CPOPMVlPYIOTCfl Ha BceM It1HTepsane OTKPblTVlfl l 
TIt1PIt1CTOpOB. ,D,a>Ke ecnlt1 TIt1plt1CTOP He OTKpbln­
Cfl OT nepBoro It1Mnynbca It1nlt1 pa60TaeT B 
nVlHe~HO~ 06naCTIt1, OH nonHOCTblO OTKpoeTCfl ___ 

C7

L _1-----.J-_--4--~__l__~n6 (nepe~,QeT B KlllOyeBO~ pe>KIt1M) OT nocne,QYIO­

PJ;1C. 2 

perynflTop nopora 3apfl,Qa aKKyMynflTopa (3eneHbl~ 
cpOH); 

reHepaTop KOPOTKIt1X It1Mnyn\"coB OTKPblTlt1fl CIt1MIt1CTOpa, 
KlllOyalOLl.\lt1~ B ce6fl CPOpMlt1pOBaTenb Tpanel..\elt1,QallbHO­

ro Hanpfl>KeHlt1fl (rony6o~ cpOH) It1 noporoBoe yCTPO~CTBO 
(>Kembl~ cpOH); 

CPOpMlt1pOBaTenb ynpaBnfllOLllVIx It1MnynbcoB OTKPblTlt1fl 
TIt1PVlCTOPOB (cpIt10neTOBbl~ cpOH). 

CnO>KHOCTb aHalllt13a 3aKlllOYallaCb B TOM, '-ITO B cxeMe 
WlI1M It1MeeTCfl HeCKonbKO nonlOCOB nlt1TaHlt1fl (n6, n6K, 
M61, KM6), 3HayeHIt1fl Hanpfl>KeHlt1fl Ha KOTOPblX Vl3MeHfl­
IOTCS1 B np0l..\ecce pa60Tb'l. 

Ha Plt1c. 3 npe,QcTaBneHbl rpacplt1KIt1, nOflcHfllOLllVIe nplt1H­
I..\lt1n pa60Tbi MO,QynflTopa. Ha KPIt1BO~ BblnpflMneHHoro 
Hanpfl>KeHVlfl nlt1TaHlt1fl Y3A (CM. plt1c. 3, a) cepblM I..\BeTOM 
3aToHVlpoBaHa 06nacTb OTKpblTblX TVlPVlCTOpOB. B 3TO 
BpeMfl npoxo,QIt1T TOK HarpY3KIt1 It1 3apfl,Qa aKKyMynflTopa. 
Ee nnoLllClAb nponOpl..\1t10HallbHa 3Heprlt11t1 (TOKY) 3apfl,Qa 
aKKyMynflTopa. OHa perynVlpyeTcfl MOMeHTOM OTKPblTlt1fl 
TIt1PVlCTOPOB It1 xapaKTeplt13yeTcfl yrnoM OTCeYKIt1 Q. YeM 
60nbwe 3TOT yron, TeM 60nbwe nnOLl.\ClAb VI, COOTBeTCT­
BeHHo, TOK 3apfl,Qa. Kplt1Bafl Hanpfl>KeHIt151 CTapToBoro 
3apfl,Qaipa3pfl,Qa KOH,QeHcaTopa C6, nplt1Be,QeHHafl B KHlt1re 

oraHa ,D,.A., 3TKIt1Ha 3.A. «AnnapaTypa 3neKTpOnlt1TaHIt1fl 
ene3HO,QopO>KHO~ aBTOMaTIt1KIt1», 2-e 1t13,Q., nepepa6. 

/l~ (---\ 

Ll.\It1X VlMnynbCOB. 
BpeMfl It1 HClAe>KHOCTb nepexo,Qa CIt1MIt1C­

Topa B OTKpblToe COCTOflHlt1e onpe,QenfllOTCfl 
KPYTIt13HO~ nepe,QHero CPPoHTa 3 It1 aMnnIt1TY,Qo~ It1MnynbcoB 
ynpaBneHlt1fl (CM. plt1c. 3, B), KOTopble, B CBOIO OYepe,Qb, 
3aBIt1CflT OT It1CnpaBHOCTIt1 CPopclt1pYIOLl.\ero KOH,QeHcaTopa 
C1 VI TpaH31t1CTOPOB VT1, VT2. 

Yron HaKllOHa CPPOHTa «nlt1nbl» (CM. 1 Ha Plt1c. 3, 6) 3aBIt1­
CIt1T B OCHOBHOM OT HOMIt1HallOB pe31t1CTOpa R21t1 KOH,QeHca­
Topa C6, a ero MaKCIt1MallbHOe 3HayeHIt1e orpaHIt1YIt1BaeTCfl 
cTa61t1lllt1TpOHaMIt1 VD41t1 VD5. KpYTIt13Ha ee cnClAa (CM. 2 Ha 
IPlt1c. 3 , 6) o6ycnoBnlt1BaeTCfll..\enbIO pa3pfl,Qa KOH,QeHcaTOpa 
C6, 06pa30BaHHolii cTa6V1nlt1TpOHOM VD8, TpaH3V1cToPOM 
VT1, pe31t1CTOpOM R3, TpaH31t1CTOPOM VT21t1 ,Q1t10,QOM VD1 O. 
Pa3pfl,Q HaYIt1HaeTCfl B TOT MOMeHT, Kor,Qa Hanpfl>KeHlt1e Ha 
VD8 npeBblCIt1T nopor ero np060fl . lI1Haye roBOPfl, Kor,Qa 
Hanpfl>KeHlt1e Ha C6 npeBblCVlT CyMMy Hanpfl>KeHIt1~ U (CM.cr 
plt1C. 3, 6), paBHYIO: 

Ucr = U VDB + US3VTl + U R5 + UC7' 
r,Qe U VD - Hanpfl>KeHVle Ha cTa61t1nlt1TpOHe VD8; 
U 63VT1 , tJR!1' UC7 - Benlt1YVlHbl nClAeHlt1fl Hanpfl>KeHIt1~ 

Ha nepexo,Q8 6a3a-3Mlt1nep VT1, pe31t1CTOpe R5 It1 KOH­
,Q9HcaTOpe C7. 

npeKpaLl.\aeTCfl pa3pfl,Q, Kor,Qa Hanpfl>KeHlt1e Ha cTa61t1­
nlt1TpOHe VD8 CTaHOBIt1TCfl HIt1>Ke Hanpfl>KeHlt1fl ero npo6ofl. 
,D,pyrlt1MIt1 CnOBaMIt1 , Hanpfl>KeHVle Ha KOH,QeHcaTope C6 
CTaHOBIt1TCfl MeHbwe CYMMbl Hanpfl>KeHIt1~: 

=U Ci U VDB + U 3KVT1+ US3VT2 + U R3 + U VD10; 

i I YL v1 Y \( \. 
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OKono 50 B 6e3 OrpaHI-1LfeHI-1H TOKa, LfTO CHl-1)1(aeT pecypcU , U , U , U - nageHl-1e HanpH)I(eHI-1V1

3KVT1 3KVT2 R3 VD10 6aTapel-1 1-1 TI-1PI-1CTOpOB.
Ha nepexoge 3MI-1TTep-KOnneKTOp VT1 1-1 6a3a-3MI-1TTee 

nocne BBegeHI-1H B cxeMY W!I1M pe31-1CTOpa RA 3ne­
VT2, pe31-1CTOpe R3, OrpaHI-1LfI-1BalO~eM MaKCI-1ManbHbl1-1 

MeHTbl, He06xogl-1Mble,D.llH BOCCTaHOBneHI-1H pa60Tbi V3A,
TOK l...\enl-1 pa3pHga 1-1 6a30BblVi TOK VT2, a TatOKe gl-1oge 

MO)l(HO yganl-1Tb. npl-1 3TOM BMeCTO nocnegoBaTenbHo 
VD10. BKnIOLfeHHblX cTa61-1nl-1TpOHOB VD11 1-1 VD12 YCTaHaBnl-1­

He06xogl-1Mo 3aMeTl-1Tb, LfTO ,D.llH ycnewHoro CPOPMI-1­
BaeTCH pe31-1CTOp RT HOMI-1HanOM 1,5 KOM, 0,5 BT (np~

pOBaHI-1H KpyTI-13Hbi cnaga «nl-1nbl" He06xogl-1MO, LfT06bl 
OTCYTCTBI-1I-1 I-1MnynbcoB OT W!I1M TI-1PI-1CTOPbl MOCTOBOI-1

BblnonHHnOCb COOTHOWeHl-1e U > Uci' B npOTI-1BHOM cnyLfaecr cxeMbl BblnpHMI-1TenH gon)l(Hbl6blTb 3aKpblTbl) 1-1 yganHIOTcH
I-1Mnynbcbl ynpaBneHI-1H CPOpMl-1pOBaTbCH He 6ygyT. 

3neMeHTbi VD17 1-1 VD18 (CM. Pl-1c. 4, KpacHblVi l...\BeT).
Ha npl-1Hl...\l-1nl-1anbHOVI 3neKTpl-1LfeCKOVI cxeMe, BxogH~eVl 

He06xogI-1MOTaK)l(e3aMeTI-1Th, LfTonpl-106pbIBel...\enl-1 «15" 
B KOMnneKT V3A-24-1 0 nocnegHl-1x BepCI-1V1, npl-1cyTCTByeT 

V3A-24-10 (CM. KoraH ,Q.A. , 3TKI-1H 3A «Annaparypa "' ''),
pe31-1CTOp R11. KaK nOKa3an1-11-1Cnb1TaHI-1H, 3TOT pe31-1CTOp, 

Hanpl-1Mep, B np0l...\ecce 06Cn~I-1BaHI-1H, HaCTpOVlKI-1 I-1n~
peanbHO He ynYLfwaH pa60TY YCTpOVlCTBa, 3HaLfl-1TenbHO 

gpyrl-1x Cl-1ryal...\I-1HX, B cnYLfae OTCyTCTBI-1H B nl-1TalO~el-1
YBenl-1LfI-1BaeT nynbCal...\1-11-1 BblxogHoro HanpH)I(eHI-1H. no 

YCTaHoBKe aKKYMynHTopHoVi 6aTapel-1 K KOHgeHcaTopy C7,
MHeHl-11O aBTopoB, 3TOT pe31-1CTOp l...\eneC006pa3HO yganl-1Tb 

paCCLfI-1TaHHOMY Ha HanpH)I(eHl-1e 12 B, 6ygeT npl-1nO)l(eHO

(CM . Pl-1c. 2). 
 HanpH)I(eHl-1e 06paTHoVi nonHpHOCTI-1 aMnnl-1rygoVi go 50 B.

CxeMa perynl-1poBaHI-1H nopora 3apHga aKKYMynHTopa, 
Ecnl-1 )l(eaKKYMynHTopHaH 6aTapeH I-1MeeTCH, TO aMnnl-1rygapa60TalO~aH B gByX pe)l(I-1Max, gocTaToLfHo pa3BeTBneHa. B 
3Toro HanpH)I(eHI-1H 6ygeT OrpaHI-1LfI-1BaTbCH ee napaMeTpa­

CBH31-1 C 3TI-1M B CTaTbe paCCMaTpl-1BaeTCH TonbKO Ta LfaCTb, 
MI-1 npl-1 HegonYCTI-1MO BblCOKOM TOKe 3apHga.

KOTopaH gaeT npegcTaBneHl-1e 0 npl-1Hl...\l-1nax ee pa60Tbi. B 
Bce 3TO MO)l(eT npl-1BeCTI-1 K BblXOgy 1-13 CTPOH 3Toro KOH­

Hee BXOgl-1T cTa61-1nl-1TpOH VD1 , 3agalO~l-1V1 onopHoe HanpH­
geHcaTopa - nOTepe ero eMKOCTI-1 1-1/l-1nl-1 MexaHI-1LfeCKOMY

)l(eHl-1e, 1-1 perynl-1pyeMblVi pe31-1CTOp Ru ' YCTaHaBnI-1BalO~l-1V1 
pa3pyweHI-11O npl-1 ,D.lll-1TenbHOM B03geVlcTBI-11-1 HanpH)I(eHI-1

noporoBoe HanpH)I(eHl-1e Ha KOHgeHcaTOpe C7. 
B TaKOVI cl-1ryal...\1-11-1 06eCneLfl-1Tb cTa61-1nbHOCTb pa60T8OT 3HaLfeHI-1H HanpH)I(eHI-1H Ha C7 3aBI-1CI-1T Benl-1LfI-1Ha Ucr V3A-24-10 He npegcTaBnHeTCH B03MO)l(HbIM. no MHeHl-11O

1-1, COOTBeTCTBeHHO, ,D.lll-1TenbHOCTb I-1Mnynbca ynpaBneHI-1H. 
aBTopOB, KOHgeHcaTop C7 l...\eneC006pa3Ho 3aMeHI-1Tb Ha

VCTaHOBKa perynHTopa pe31-1CTOpa Ru B nOnO)l(eHl-1e, Korga 
HenonHpHblVi TaKOVl)l(e eMKOCTI-1, paCCLfI-1TaHHblVi Ha pa60­

COnpOTI-1BneHl-1e Hl-1)1(HerO nneLfa paBHO HynlO, npl-1BegeT K 
Lfee HanpH)I(eHl-1e He MeHee 50 B. B cnYLfae HeB03MO)l(HOCTI-1

CHl-1)1(eHl-11O HanpH)I(eHI-1H Ha C7 go HynH. B 3TOM cnyLfae 
TaKoVi 3aMeHbi He06xogl-1Mo nepl-1ogl-1LfecKI-1 npOBepHTb eroU CTaHeT MeHbwe U . Ha BenI-1LfI-1Hy , paBHylO cyMMe 

~ Q 	 VT eMKOCTb.nageHI-1V1 HanpH)I(eHI-1H Ha nepexoge 6a3a-3MI-1TTep 2 1-1 
nogBogH I-1Tor, npe,D.llaraeTcH paccMoTpeTb Bonpoc

gl-1oge VD1O, LfTO Bbl30BeT npeKpa~eHl-1e CPOpMl-1pOBaHI-1H 
o B03MO)l(HOCTI-1 nOBblWeHI-1H Hage)l(HOCTI-1 pa60Tbi

I-1MnynbcoB ynpaBneHI-1H. 
V3A-24-10 nYTeM:AHanOrl-1LfHaH cl-1Tyal...\I-1H B03MO)l(Ha 1-1 B gpyrl-1x pe)l(l-1 ­

yganeHI-1H pe31-1CTOpa R 11 1-13 cxeM nocnegHl-1x BepCI-1V1
Max pa60Tbi V3A-24-1 0, Hanpl-1Mep, npl-1 pa3pHAe 6aTapel-1 

1-1 BKnIOLfeHI-1H pe31-1CTOpa RA HOMI-1HanOM 180 OM B cxeMe
I-1nl-1 nepeKnIOLfeHl-11-1 ceTeBoro nI-1TaHI-1H. VCTpaHI-1Tb 3TOT 

perynHTopa nopora 3apHga aKKYMynHTOpa WI-1POTHO-I-1M­
AecpeKT MO)l(HO BBeAeHl-1eM B cxeMY pe31-1CTOpa RA HOMI-1­

nynbcHoro MogynHTopa (CM. Pl-1c. 2);
HanOM 180 OM (CM. Pl-1c. 2). 3aMeHbi nocnegoBaTenbHo BKnIOLfeHHblX cTa6l-1nl-1TpO­

CxeMa ynpaBneHI-1H Tl-1pl-1CTOpaMI-1 MOCTOBOVI cxeMbl 
HOB VD11, VD12 Ha pe31-1CTOp RT HOMI-1HanOM 1,5 KOM,

BbmpHMI-1TenH c06paHa Ha TpaH31-1CTOpe VT3 1-1 CI-1MI-1CTOpe 
0,5 BT 1-1 yganeHI-1H 3neMeHTOB VD17, VD18 B cxeMe 

VS14 (PI-1C; 4). 
ynpaBneHI-1H Tl-1pI-1CTOpaMI-1 ;B cTaHAapTHoM Bapl-1aHTe npl-1 CHl-1)1(eHl-11-1 HanpH)I(eHI-1H 

3aMeHbll-1MelO~erocH KOHgeHcaTOpa C7 B cxeMe pery­
Ha 6aTapee Hl-1)1(e noporoBoro (20 B) CI-1MI-1CTOP VS14 OT­

nl-1pOBaHI-1H nopora 3apHga aKKYMynHTopa Ha HenonHpHblVi
KpblBaeTcH npl-1HYAI-1TenbHo no l...\enOLfKe R9, VD11, VD12, 

TaKoVi )l(e eMKOCTI-1, paCCLfI-1TaHHblVi Ha pa60Lfee HanpH)I(e­
VD17, VD18, KOTopaH npeAHa3HaLfeHa,D.llH BOCCTaHOBne­

Hl-1e He Hl-1)1(e 50 B, I-1nl-1 Ha gBa nonHpHblx KOHgeHcaTo
HI-1H pa60Tbi V3A npl-1 OTKnIOLfeHHOIiI 6aTapee 1-1 nepeKnIO­

B gBa pa3a 60nbweVi eMKOCTI-1, LfeM y C7, BKnIOLfeHHblX
LfeHl-11-1 I-1CTOLfHI-1KOB nl-1TaHI-1H nepeMeHHoro TOKa. CneAyeT 


BCTpeLfHo.
OTMeTI-1Tb, LfTO B cnYLfae npl-1HYAI-1TenbHoro OTKpblTI-1H 
KaK nOKa3anl-1 cTeHgoBble I-1CnbITaHI-1H, MogepHl-13l-1pO­

TI-1PI-1CTOPOB Ha aKKYMynHTopHYIO 6aTapelO 1-1 HarpY3KY no: 
BaHHoe TaKI-1M 06pa30M V3A-24-1 0 YCTOVlLfI-1BO pa60TaeT

gaeTcH HeCTa61-1nl-131-1pOBaHHoe HanpH)I(eHl-1e aMnnl-1rygol-1 
BO Bcex pe)l(I-1MaX, B TOM LfI-1Cne npl-1 pa3HOVI 
CTeneHI-1 3apH)I(eHHOCTI-1, a TaK)l(e OTCYTCTBI-1I-1 

V018 aKKYMynHTopHOVI 6aTapel-1. KpOMe TOro, 3anYCK 
YCTpOVlCTBa npoxogl-1T npl-1 nnaBHOM HapaCTa­
HI-1I-1 HanpH)I(eHI-1H Ha 6aTapee 6e3 CTapTOBblX 
I-1MnynbcoB 60nbwoVI ,D.llI-1TenbHOCTI-1 1-1 aMnnl-1­
Tygbl (go 50 B). '!I1CKnIOLfalOTCH TatOKe c601-1 B 
pa60Te npl-1 'KpaVlHI-1X nOnO)l(eHI-1HX perynHTopoB 
pe31-1CTOpOB Ru 1-1 R J (CM. KoraH ,QA, 3TKI-1H 3.A. 
«AnnapaTypa . .. ,,). 

npe,D.llaraeMble gopa60TKI-1 cxeMbl V3A-24-1 0V013 
gocTaToLfHo npocTbl, npaKTI-1LfeCKI-1 He Tpe6ylOT 
3aTpaT 1-1 nerKO MOryT 6blTb peanl-130BaHbi B yc­
nOBI-1HX PTV gl-1cTaHLII-1V1 CLl6. ,QnH OKOHLfaTenb­
HblX BblBOgOB no B03MO)l(HOMY TI-1p3)l(I-1pOBaHI-11O 
MogepHI-131-1pOBaHHOVI cxeMbl He06xogl-1Ma Mac­
wTa6HaH onblTHaH 3KcnnyaTal...\I-1H. 

PklC. 4 

ABTOMATV1KA, CBSl3b, V1H<I>OPMATV1KA6-201336 

06MEH OnblTOM 


&OPb&A CnOCnEIlCTBMJlMM 
nPM'-IMH HE YCTPAHMT 

8 CTaTbe Ha"laIlbH~Ka BOIloroAcKoro OTAeIleH~S1 nKTEi UW 
M.Ei. 3~Hrepa «n~TalOl4~e n a He Il l-1 6YAYT pa60TaTb HaAe>K~lee» 

(CM. «AC~», 2013 r., NQ 5) cnpaBeAIl~Bo nOAH~MaeTCSl Bonpoc 

o He COOTBeTCTBl-1l-1 OCHOBHblX TeXH~"IeCKl-1X peWeH~L1 no 3IleKT­H.B.O>fU1rAHOB, 
BeAYl1.\~~ ~H)KeHep ,QOpO)KHO~ pocHa6>KeHl-1to nOCTOB 3 L1. Tpe60BaH~flM nY3 , n TEi ~ nT33n III, 
3IleKTpOTeXHW-leCKO~ Ila6o­ B "IaCTHOCTl-1, "Ipe3Bbl"la~HO BbICOKO~ nO>KapOOnacHocT~ nOMe­
paTOp~~ CeBepo-KaBKa3CKO~ 

l4eHl-1~ peIle~Hblx. K CO>KaIleHl-1IO, 3TOT Bonpoc He Te pSieT cBoeali
A~peKl.\~~ ~HcppaCTpYKTYPbl 

aKTyaIlbHocT~ n pl-1 BHeApeH~~ Bcex HOBb lX pa3 pa60TOK. 

• 	 PHA Tl-1nOB nl-1TalO~I-1X naHeneVi npoeKTl-1pyeTcH no yc­ 0AHocpa3Hb1X HarpY30K npl-1MeHHIOTCH Tpexcpa3Hbie 
OHBweMYCH wa6nOHY, OTnI-1LfI-1TenbHblMI-1 npl-13HaKaMI-1 TpaHccpopMaTopbl TC. nepBaH CTyneHb TOKOBOVI 3a­
OToporo HBnHIOTCH : ~I-1Tbl OCTanaCb BO BBOAHOVI naHeJlI-1 , XOTH AOn)l(Ha 

KOMnOHOBKa npl-160pOB 1-1 3neMeHTOB Cl-1nOBOVI CeTI-1 HaXOAI-1TbCH Ha Ll...\Bn (Ll...\BnV). 
0,4 KB no npI-1Hl...\l-1naM, AonYCTI-1MblM nl-1Wb AnH cna60- B HOBblX npoeKTax He npeogoneH li1 Y3KoBegoMcT­
TOLfHblX YCTPOVlCTB ; BeHHblVi nOAxoA npl-1 Bbl60pe MeCTa YCTaHoBKI-1 KOMMy­

1-13061-1nl-1e nl-1WHI-1X KOHTaKTHblX coegl-1HeHI-1V1 1-1 AO ­ Tal...\1-10HHOrO annapaTa gnH AI-1CTaHl...\1-10HHOrO OTKJlIOLfe­
nOnHI-1TenbHblX npOBOAHI-1KOB; HI-1H nli1TaHI-1H MOAynH 3Ll-TM B CJlYLfae B03Hli1KHOBeHli1H 

I-1CnOnb30BaHI-1e ,D.llH Hal-160nee MO~HbIX OAHocpa3- HewTaTHoVi cI-1Tyal...\l-1l-1. B cnyLfae cpa6aTbiBaHI-1H aBTO­
HblX nOTpe61-1TeneVi HeCTa61-1nbHOrO cpa3Horo HanpH­ MaTa Ha Ll..\BnV I-1nl-1 BV<D nI-1TalO~l-1V1 Ka6eJlb 1-1 BBOA B 
)l(eHI-1H 220 B npl-1 Hanl-1Lfl-11-1 Tpexcpa3Horo BBoga CeTI-1 C nOMe~eHl-1e Bce paBHO OCTalOTCH nOA HanpH)I(eHl-1eM . 
60nee cTa61-1.i1bHbiM nl-1HeVlHblM HanpH)I(eHl-1eM 380 B ; ,QnH li1X OTKJlIOLfeHli1H npl-1XOAI-1TCH CBH3blBaTbCH C 3Hep­

npli1MeHeHli1e Tpexcpa3Hbix li130nli1pylO~li1X li1 pa3Aenli1- reTI-1KaMI-1, nOALfac HaXOAH~li1Mli1CH Ha APyrolil cTaHl...\li1I-1. 
TenbHblX Cli1nOBbIX TpaHccpopMaTopoB AnH oAHocpa3Hbix LJT06bl nOJlHOCTblO 06eCTOLfl-1Tb 06beKT 1-1 AaTb B03MO)l(­
HarpY30K; HOCTb nO)l(apHOVI KOMaHAe npli1CTynl-1Tb K TyweHl-11O li1Jlli1 

BblHOC nepBoVi CTyneHI-1 TOKOBblX 3a~I-1T AaneKO nOMOLfb LfenoBeKY, nonaBweMY nOA HanpH)I(eHli1e, HY)l(HO 
Bnepeg no XOAY 3Heprl-1li1 OT peanbHoro BBOAHO-KOM­ 06eCneLfl-1Tb AI-1CTaHl...\1-10HHOe OTKJlIO~leHl-1e YCTpolilcT13 
MYTal...\li10HHOrO YCTpoVlcTBa; 3Ll Ha KTn 1-1 0AHY 1-13 ero KHonOK paCIlOJlO)l(l-1Tb B AO­

OTCYTcTBl-1e oTAenbHblX OTceKOB AnH pa3pflAHli1KOB li1 cTynHoM MeCTe nOMe~eHli1fl MOAYJlH. 
npli160pOB TOKOBblX 3a~I-1T B rnaBHoliI Cli1nOBOVI CeTli1. B ycnOBli1HX CTpeCCOBOVI Cli1Tyal...\1-11-1 1-1 nJlOXOVI Bli1AI-1­

TaKl-1e KOHCTPYKTli1BHble oc06eHHOCTli1 3neKTpOnli1- MOCTI-1 OTCYTCTBl-1e HapY)l(HOVlPYKOHTKli1 ynpaBneHI-1H 
TaHli1H nOCTOB 3Ll li1 MOAyneVi 3Ll-TM AononHHIOTcH cpli1AepOM B KOHCTPYKl...\li11-1 BV<D C03AaeT AOnOJlHI-1Tenb­

aKTli1LfeCKli1M li1rHOpli1pOBaHli1eM Tpe60BaHli1V1 nT33n HylO onaCHOCTb li1 TpygHOCTI-1. no MHeHl-11O aBTopa, 3TO 
li1HCTpYMeHTanbHbIM npoBeplKaM Cli1CTeMbl 3a3eM­ 1-13nl-1WHHH npeAOCTOpO)l(HOCTb - Begb B nOMe~eHl-1e C 

n eHli1H li1 3aHyneHli1H. YCTpOVlCTBaMI-1 3neKTpOnl-1TaHI-1H I-1MeeT AOCTyn nl-1Wb 
HecMoTpH Ha 1-1306li1nli1e MO~HbIX li1CTOLfHI-1KOB 06CJly)l(I-1BalO~1-11i1 nepCOHaJl . 

6ny)l(AalO~li1X TOKOB , Bce 3a~I-1THble, CPYHKl...\1-10Hanb­ ~YKOHTKli1 ynpaBneHI-1H cpl-1AepaMI-1 BBogHoro YCT­
Hble 1-1 pa60Lfli1e 3a3eMneHI-1H annapaTypbl pa3nli1LfHOrO pOI-1CTBa TaK)I(e He06xOAI-1MO CAeJlaTb 60nee AOCTyn­
Ha3HaLfeHli1H, B TOM Lfli1Cne MeTannonOKpOBbl Ka6enelil, HbIMI-1. !I1x cneAyeT OTrOpOAI-1Tb OT Cl-1nOBblX l...\enelil 
npI-1XOAH~I-1X C neperOHOB, npl-1coegl-1HHIOTCH Ha egl-1- YCTpolilcTB 3a~'I-1Tbl OT nepeHanpH)I(eHI-1V1 li1 KOMMYTal...\l-1~ 
Hoe 3a3eMnHIO~ee YCTpolilcTBO. nOCTbl 3Ll CTaHOBHTCH OHHblX annapaTOB TepMOCTOVlKI-1MI-1 ~I-1TKaMI-1 . CneAyeT 
nepeAaToLfHblM 3BeHOM 6Jly)l(AalO~l-1x TOKOB 3JleK­ OTMeTI-1Tb, LfTO npl-1MeHeHHble B BV<D nJlaCTI-1KOBble 
TpOTHrl-1, npOTeKaHli1e KOTOPblX no HyneBblM )l(I-1JlaM ~I-1TKli1 HeAoCTaTOLfHO orHeCTOVlKI-1 npl-1 B03AelilcTBI-11-1 
nl-1TalO~I-1X Cli1JlOBbIX Ka6eneVi C03AaeT AOnOJlHI-1TeJlb­ 3neKTpoAyrl-1. 
Hoe CMe~eHl-1e HelilTpaJlI-1 B HI-13KOBOnbTHOV! CeTI-1. B CTaTbe nOAHli1MaeTCH Bonpoc 0 HeAoCTaTKax 3a­
<DaKT B3al-1MHOrO Bnl-1HHI-1H annapaTypbl pa3nl-1LfHOrO ~I-1TbJ npl-1 HeCli1MMeTpl-1l-1 Tpexcpa3Horo HanpH)I(eHI-1H 1-1 
Ha3HaLfeHI-1H Lfepe3 3a3eMJlHIO~ee YCTPOVlCTBO flBHO gnl-1TenbHblX nepeHanpH)I(eHli1HX. K CO)l(aJleH 1-110 , AJlH 
HegoOl...\eHI-1BaeTCH . ero peWeHli1H npegnaraeTcH TonbKO npl-1MeHeHl-1e gopo­

nOHBI-1BWli1eCH Ha CeBepo-KaBKa3cKoliI Aopore rOCTOH~I-1X aBTOHOMHblX perl-1CTpaTOpOB HanpH)I(eHI-1H. 
HOBbie COBMe~eHHble nl-1TalO~l-1e YCTaHOBKI-1 (CnV) npl-1LfeM YCTaHaBJlI-1BaTb li1X nnaHl-1pyeTcH AaJleKO 3a 
C YCTpoIilCTBaMli1 6ecnepe60lilHoro nl-1TaHI-1H (V6n) 1-1 rpaHI-1l...\eVl 3KcnnyaTal...\1-10HHOVI OTBeTCTBeHHOCTI-1 AI-1C­
Al-13enb-reHepaTopHblMI-1 arperaTaMI-1 (,QrA) He MeHee TaHl..\1-11-1 3neKTpOCHa6)1(eHI-1H nOCJle MHOrli1X KOHTaKTHblX 
nO)l(apOOnaCHbl , LfeM li1X npeAweCTBeHHI-1KI-1 . BBogHble COeAI-1HeHI-1V1 li1 annapaTOB, LfTO CHl-1)1(aeT AOCTOBepHOCTb 
YCTpolilcTBa BV<D CKOMnOHOBaHbl KaK cna60TOLfeLfHbie onpegeJleHI-1H BI-1HOBHOVI CTOPOHbJ. 3TO MO)l(eT KpalilHe 
YCTaHOBKI-1 no npl-1Hl...\l-1ny Bce Tex )l(e Ll...\Bn-73. ,QnH HeraTli1BHO CKa3aTbCH Ha KJlI-1MaTe BHyTPI-1 li1Hcppa­
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KaK iii Ha plilC. 1, nOKa3aHbi BeKTopHble AliiarpaMMbl 
CTPYKTYPbl iii Bbl3BaTb AOnOnHIiITenbHbie 6ecnnoAHbie 

TpaHccpopMaTopa, pa60TalOL1\erO nplil nonHoVi HarPY3,:e pa361i1paTenbCTBa 6e3 peWeHlilfI CyTIiI np06neM. 
ABYX cpa3 iii ee npaKTIiILJeCKOM OTCYTCTBIiIIiI Ha TpeTbelii. SMeCTe C TeM B CXeMe aBTOMaTIiIKIiI BbICOKOBOnbT­
Hanlil40 YXYAweHlile KaLJeCTBa 3neKTp03Heprlillii cpa3YHOrO cpliiAepa Ha TflrOBblX nOACTaH41i1f1X iii nYHKTaX 
no HeCKonbKIiIM nOKa3aTenflM, B TOM LJliIcne iii 1i13MeHe­nliiTaHlilfI nlilHIiIVI aBT06nOKlilpOBKIiI Y)Ke IiIMeeTCfI 3aLl\IiITa 
HIilIO cpa30Boro yrna Me)KAY cpa3aMlii A, S, C, KOTopbleOT HenOnHOcpa3HOrO pe)KIiIMa, BblnOnHeHHafl Ha pene 
BOBce He CBfl3aHbi C HenonHocpa3HbiM pe)KIiIMOM BbICO­

Tlilna EL. IlPIii npOnaAaHliI1iI OAHOVI 1i13 cpa3 3TIiI pene OTc 
KOBonbTHOVI nlilHIiIIiI.KnlOLJalOT nlilHIilIO. 3AeCb TO)Ke He06xOAIiIMO npeOAoneTb 

Ha MarHIiITonpOBOAe cpa3bl C nOBblweHHblM Ha­
BeAOMCTBeHHYIO 3aMKHYToCTb iii MOAepHIiI31i1pOBaTb 3TIiI 

npfl)KeHlileM pa60LJafl 06naCTb BblXOAIiiT 3a paCLJeTHbleYCTpOVlCTBa CYLJeTOM Tpe60BaHIiIVI, npeAbflBnfleMblX nplil 
npeAenbl xapaKTepliICTIiIKIiI HaMarHIiILJIiIBaHlilfI CTanlii iii

BHeApeHliI1iI HOBblX CIilCTeM >KAT. 
OKa3blBaeTCfI Ha HenlilHeVlHOM YLJaCTKe. IlpoliICXOAflTCneAyeT OTMeTIiITb, LJTO B cOBepweHcT~oBaHIiIIiI HY)K­
Tplil KpaVlHe He)KenaTenbHblX flBneHlilfI: AaeTcfI BeCb KOMnneKC 3aL1\IiITbl OT TflrOBOIii nOAcTaH41i11i1 

pe3KO YBenlilLJIiIBaeTCfI TOK HaMarHIiILJIiIBaHlilfI TpaHC-
AO BBOAa K nOTpe6li1TenlO. 3TO n03BonliiT cBoeBp~MeHHo 

cpopMaTopa;AliiarHocTlilpoBaTb iii nOKanlil30BbiBaTb aBapliIliIHble iii 
HarpeBaeTCfI iii ClilnbHO rYAIiiT MarHIiITonpOBOA; 

BbIHY)KAeHHble pe)KIiIMbl. IiICKa)KaeTCfI cpopMa CIiIHYCOIiIAbl nonYLJaeMorO iii ne­Henb3f1 CLJIiITaTb OCHOBHOVI npliILJIiIHOVI nepeKoca 
peAaBaeMoro Hanpfl)KeHlilfI (TpaHccpopMaTOp pa60TaeTcpa3 iii HecliIMMeTpliI1iI Hanpfl)KeHIiIVI TonbKO HenonH~­
KaK reHepaTOp BblCWIiIX rapMOHIiIK). cpa3Hbie pe)KIiIMbl pa60Tbi BblCOKOBonbTHblX nlilHIiIIiI, 

110 clilne rYAeHlilfI iii HarpeBY MarHIiITonpOBOAa TpaHC­
nplil KOTOPblX Hanpfl)KeHlile Ha OAHOVI 1i13 cpa3 Bo06L1\e 

cpopMaTOpa TC B nOMeLl\eHIiIIiI peneVlHOVI MO)KHO CYAIiITbOTCYTcTByeT. ropa3Ao LJaLl\E? Ha6nlOAaeTcfI HeCIiIMMeT­
HaCKonbKO ClilnbHa B AaHHbl&ll MOMeHT HeCIiIMMeTplilfl eroplilfl Hanpfl)KeHlilfI B HIiI3KoBonbTHoVi ceTIii KaK cneAcTBlile 
HarPY3KIiI. Ilplil 3TOM ero 06MOTKIiI 06blLJHO He HarpeTHecliIMMeTpliI1iI HarpY3KIiI no cpa3aM Y nOTpe6li1Tenfl. 
iii ropa3AO xonOAHee MarHIiITonpOBOAa. ,IlPIii 3TOM nOflBnfleTCfI TOK B HyneBoM npoBoAe IN, a 

S HOBOVI CIlY C YCTpOVlCTBaMIii 6ecnepe60VlHoroB MarHIiITonpoBoAe Tpexcpa3Hbix TpaHccpopMaTopoB 
nliiTaHlilfI BBeAeHa CPYHK41i1f1 KOHTponfl COAep)KaHlilfI _ MarHIiITHblVi nOTOK HyneBoVi nocneAoBaTenbHocTIii 
rapMOHIiIK B nliiTalOLl\eVl ceTIii . Ecnlil IiIX KOnlilLJeCTBO 

(pIiIC. 1). npeBblwaeT 12 %, TO nliiTalOLl\liIe YCTaHOBKIiI OTKnIOLJa­S CTaTbe M.6. 31i1Hrepa npeAnO)KeHlilfI no peweHlil10 
IOTCfI. IlPIii 3TOM nOBblweHHble Tpe60BaHlilfI K KaLJeCT­np06neMbi nOBblweHHoro HarpeBa pa3AenliiTenbHbix 
By 3neKTp03Heprlillii npeAbflBnfllOTCfI 6e3 YLJeTa ToroCliinOBblX TPC!.HccpopMaTOpOB He 3aTparlilBalOT ee CYTIiI. 
cpaKTa, LJTO Aa)Ke no npoeKTY Ha OAHOM 1i13 TC OAHaMe)KAY TeM TpaHccpopMaTOpbl rpelOTCfI BOBce He 1i13­
cpa3a OCTaBneHa Bo06L1\e 6e3 HarpY3KIiI (B pe3epBe),3a HeAOCTaTKa MOLl\HOCTIii - CliinOBble OAHocpa3Hbie 
LJTO HanonHfleT ceTb rapMoHIiIKaMIii. 3aMeLJeHO, LJTOHarpY3KIiI Ha 3TIiI TpaHccpopMaTopbl He npeBblwalOT 
nopflAKa 5 % rapMOHIiILJeCKIiIX cOCTaBnfl!?L1\IiIX B ceTIii paCLJeTHblX 3HaLJeHIiIVI. Ho BcneAcTBlile Toro, LJTO 
nliiTaHlilfI nOCTOB 3U IiIMelOT BHYTpeHHliI1iI xapaKTep iiiKa)KAafl cpa3a pa60TaeT He3aBIiICIiIMO OT APyrlilx, B 
coxpaHfllOTcfI nplil nlO60M IiICTOLJHIiIKe nIiiTaHIiI~.Tpexcpa3HoM MarHIiITonpoBoAe nOflBnfleTCfI MarHIiIT­

IlpeAnO)KeHlilfI aBTopa paccMaTpliIBaeMolii CTaTblii
HblVi nOTOK HyneBoVi nocneAoBaTenbHocTIii iii cMeL1\a­

3aKnlOLJalOTCfI He TonbKO B YCTpOVlCTBe 06AYBa cYL1\ecT­eTCfI HeViTpanb Tpexcpa3HOVI CIiICTeMbl Hanpfl)KeHIiIVI 
BYIOL1\IiIX TC, HO iii B IiIX 3aMeHe Ha 60nee MOL1\Hble HOBOVI(CM. plilC. 2, BeKTOp 0-01). 3TO npliIBoAIiiT K HeCIiIM­
KOHCTPYK41i11i1 . S03HIiIKaeT Bonpoc 06 3cpcpeKTIiIBHoCTliiMeTp1il1ii Hanpfl)KeHlilfI no cpa3aM nplil CIiIMMeTpliILJHOM 
TaKIilX MeponplilflTIiIVI 6e3 nplilHflTlilfI npIiIH41i1nlilanbHo nlilHeVlHoM Hanpfl)KeHIiIIiI nliiTalOL1\eVl ceTIii. Ha plilC. 2, 
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ceTIii B COOTBeTCTBliI1iI C IiIX HOMIiIHanbHoVi MOLl\HOCTblO, 
TO B np04ecce 3KcnnyaTa41i11i1 Bce paBHO B03HIiIKaeT 
HeCIiIMMeTplilfl HarPY3KIiI 1i13-3a HanlilLJlilfI Y HIiIX pa3HIiI­
l..\bl no cpa3e nOTpe6nfleMoro TOKa iii pa3HOBpeMeHHOM 
xapaKTepe pa60Tbl. 

1l0nYLJaeTCfI, LJTO, IiIMefl AOCTaTOLJHO HaAe)KHYIO ceTb 
380 S, Bbl61i1paeTCfI XYAWIiIVl BapliiaHT npliIHl..\liInlilanbHo 
HeCTa61i1nbHOrO cpa3Horo Hanpfl)KeHlilfI 220 S, a 3aTeM 
npeAnpliIHIiIMalOTcfI orpoMHble YCliinlilfl no ynYLJWeHlil10 
KaLJeCTBa 3neKTp03Heprlillii. S TaKIiIX ycnoBlilflx MHorlile 
npeTeH31i11i1 K 3neKTpOCHa6)KalOLl\IiIM opraHliI3al..\liIflM He 
Ka)KYTCfI 060CHOBaHHblMlii Aa)Ke nplil CPIiIKClilpOBaHliI1iI 
perlilCTpaTopaMIii OTKnOHeHliI&II OT HOpM. 

OnblT 3KcnnyaTal..\1iI1iI Ha CeBepo-KaBKa3CKOVI AO­
pore nOKa3an, LJTO nonblTKIiI pe3epBlilpoBaHlilfI HOBblX 
MOAyneVi 3U-TM C MIiIKpOnp0l..\eccOpHO&ll annapaTYPoVi 
npliIBoAflT K 6blCTPOMY 1i13Hawiii BaH iii 10 Y61l iii ,D,rA 1i13­
3a LJaCTblX BKnIOLJeHIiIVI nplil HeCOOTBeTCTBliI1iI KaLJeCTBa 

PV1C. 3 3neKTp03Heprlillii B nliiTalOLl\eVl ceTIii npeAbflBnfleMblM 
Tpe60BaHlilflM . 3TO rOBopliiT 0 He06xOAIiIMOCTlii nplilH­
l..\liInlilanbHO HOBblX nOAXOAOB nplil npoeKTlilpOBaHliI1iI 

TpaHccpopMaTopoB Anfl OAHocpa3HbiX HarpY30K. 
IiIHoro nOAxoAa - npliIMeHeHlilfI TonbKO oAHocpa3Hbix 

KaK BbICOKOBonbTHb'IX nIilHIiIVI, TaK iii HIiI3KOBonbTHbiX 
ceTeVi.I/Icnonb30BaHlile Tpexcpa3Hbix TpaHccpopMaTopoB 

Pewafl np06neMY CHIiI)KeHlilfl nO)KapOOnaCHOCTIii noc­fI oAHocpa3Hbix HarpY30K He onpaBAano ce6f1 BO 
Bcex 06naCTflX 3neKTpOTeXHIiIKIiI. OHO nopOAliino Maccy TOB 3U, He cneAyeT 3a6blBaTb 0 Bonpocax opraHliI3al..\1iI1iI 

CIiICTeMbl 3a3eMneHlilfI. 3AeCb IiIMeeTCfI nOnO)KIiITenbHblVi np06neM iii B TflrOBOM 3neKTpOCHa6)KeHIiIIiI. CYLl\eCTBYIO­
L1\afl Ha ceTIii Aopor CIiICTeMa nliiTaHlilfI KOHTaKTHOVI ceTIii on biT - BO MHorOM 6narOAapfl ny6nlilKa41i1f1M B )KypHane 

nepeMeHHoro TOKa OT Tpexcpa3HbiX TpaHccpopMaTopOB «ACI/I» Ha CeBepo-KaBKa3CKOVI Aopore CTana npOBO­

He IiIMeeT aHanorOB B Mlilpe. I/IcKa)KeHlile KaLJeCTBa AIiITbCfI MOAepHIiI3a41i1f1 LllSIl-73 (pIiIC. 3): 

3neKTp03Heprlillii AenaeT Bce 60nee He)KenaTenbHblM MeAHafl WIiIHa PEN npOKnaAblBaeTcfI Me)KAY cpliIAe­
paMIii 3neKTponliiTaHlilfI; nliiTaHlile OT Tex )Ke TpaHccpopMaTOpoB YCTPO&llCTB He­

TflrOBoro 3neKTpOCHa6)KeHlilfI, BKnIOLJafl cpeAcTBa >KAT Ka)KAbl&ll HyneBoVi iii 3a3eMnfllOLl\IiIVI npoBoAHIiIKIiI 

HOBoro Tlilna. KpenflTcfI Ha oTAenbHoM 60nToBoM coeAIiIHeHIiIIiI; 
3a3eMnfllOL1\IiIVI npoBoAHIiIK 1i13 cTanbHoVi nonOCblXOTenocb 6bl cnpocliITb npeAcTaBIiiTeneili npoeKT­

25x4 MM npOnO)KeH Ha KpaTLJaVlWeM paccToflHliI1iI OTHblX iii HaYLJHblX opraHliI3al..\IiIVI X03f1&11CTBa aBTOMaTIiIKIiI iii 
3a3eMnliiTenfl . TeneMexaHIiIKIiI, 3aHIiIMalOLl\IiIXCfI np06neMoVi cTa6li1nb­

3TIiI MeponplilflTlilfI n03Bonliinlii 1i136aBIiITbcfI OT LJaCTIiiHOCTIii Hanpfl)KeHlilfI nplil 1i13MeHeHlilflX HarpY3KIiI nOCTOB 
Halil60nee He COOTBeTCTBYIOLl\IiIX HOBblM HopMaTIiIBaM3U, nOLJeMY, IiIMefl Tpexcpa3Hblili BBOA C Hanpfl)KeHlileM 
HeAoCTaTKOB LllSIl.380 S, Anfl nliiTaHlilfI annapaToB npe06pa30BaHlilfI 

S CTaTbe M.6. 31i1Hrepa npeAnaraeTcfI ycoBepweHcT­LJaCTOTbl iii Hanpfl)KeHlilfI IiIcnonb3yeTcfI npIiIHl..\liInliianb­
BOBaHlile TOKOBblX 3aLl\IiIT OTAenbHblX 3neMeHTOB, HOHO HeCTa61i1nbHOe nplil 1i13MeHeHIiIIiI HarpY3KIiI cpa3Hoe 
He paCCMaTpliIBaeTCfI np06neMa rnaBHoro BBoAa.Hanpfl)KeHlile 220 S? 3TO, BIiIAIiIMO, 06bflcHfleTcfI nlilWb 

IiIHepl..\liIeVi. IlPIii pa3pa60TKe HOBblX npoeKToB Ha nlilHeill­ He Bbl30BeT 60nbwlilx 3aTPYAHeHIiIVI iii npliIBeAeHlile K 

. 'oe Hanpfl)KeHlile ceTIii MO)KHO 1i13rOTOBIiITb Bce MOL1\Hble Tpe60BaHlilflM IlY3 MeCTa YCTaHoBKIiI nepBoVi cTyne­

CTpO&llCTBa iii annapaTbl, BKnIOLJafl TC, npe06pa30BaTe­ Hlil TOKOBblX 3aL1\IiIT cpliiAepoB 3neKTponliiTaHlilfI Bcero 
nOCTa 3U. Ee pacnOnO)KeHlile Ha BBOAHblX naHenflXnlil LJaCTOTbl iii AP. Ha 220 S MO)KHO OCTaBIiITb OCBeLl\eHlile 
iii cTaporo, iii HOBoro Tlilna Bbl3blBaeT HeAoYMeHlile Y iii 6blTOBYIO ceTb. 
pa60THIiIKOB 3HeprOX03f1&11CTBa. SeAb no ycnoBlilflMI/IccneAoBaHIiIfI, npoBeAeHHble Ha CeBepo-KaBKa3­
3neKTpo- iii nO)Kap06e30nacHocTIii MeCTOM nepBoViCKO&ll Aopore, nOKa3afllil, LJTO nlilHeiliHoe Hanpfl)KeHlile B 

ceTflX nliiTaHlilfI >KAT, Aa)Ke B nlilHlilflX ,D,IlP, npaKTIiILJeC­ cTyneHIiI TOKOBOVI 3aL1\IiITbl AOn)KHO 6blTib BBoAHoe 
YCTPOVlCTBO LllSIl-73, LllSIlY, SY<l> iii APyrlile aHano­
rlilLJHble YCTpoVlcTBa. ,D,nfl 3Toro He06xoAIiIMO TonbKO 

Klil He BblXOAIiiT 3a npeAenbl AonYCTIiIMblX napaMeTpOB 
iii no a6conlOTHOVI Ben IiILJ iii He, iii no cpa30BOMY yrny. 

YCTaHoBIiITb Ha HIiIX aBTOMaTIiILJeCKlile BblKnlOLJaTenlii C lleperoHHble YCTpOVlCTBa KOAOBO&ll aBT06nOKlilpOBKIiI, 
paCl..\enIiiTenflMIiI, Bbl6paHHblMlii no paCLJeTHoMY pa60-nonYLJalOL1\liIe nliiTaHlile OT OAHocpa3HbiX TpaHccpopMa­

TOPOB, nOAKnIOLJeHHblX Ha nlilHe&llHOe Hanpfl)KeHlile C8TIiI, LJeMY TOKY cpliiAepa iii TOKY oAHocpa3Horo KopoTKoro 
3aMblKaHlilfI . pa60TalOT ropa3AO YCTOVlLJIiIBee. 

3Aecb B03HIiIKaeT Bonpoc 0 HopMaTIiIBHoVi 6a3e.110 npOBOAHIiIKaM 0AIiIHaKOBoro CeLJeHlilfI MO)KHO 
HecMoTpfl Ha TO LJTO C 2003 r. BBeAeHa B AeVlcTBlile rn.nepeAaBaTb B pa3bl 60nbwyIO 3HeprlillO, IiIcnonb3YfI 

Hanpfl)KeHlile 380 S B3aMeH 220. S TaKOM cnyLlae ro­ 1.7 IlY3 ceAbMoVi peAaKl..\IiIIiI, YCTaBKIiI TOKOBblX 3aLl\IiIT 
nOCTOB 3U nO-npe)KHeMY Bbl61i1palOTCfI no MeTOAIiIKepa3Ao nerLJe cliIMMeTplilpoBaTb HarPY3KY no cpa3aM 

ceTIiI, IiICKnIOLJaeTCfI np06neMa Hynfllil ero npoBoAHIiIKOB. 1999 r ., cocTaBneHHoVi no IlY3 npeAblAYLl\eVl BepcliIliI, 

Ilplil 3TOM MHorlile nOKa3aTenlii cpa3Horo Hanpfl)KeHlilfI IiIMelOL1\e&ll npliIHl..\liInlilanbHble OTnIilLJlilfI OT nocneAHeVi. 
Ilplil3KcnnyaTal..\1iI1iI HOBblX CIlY B MOAynflx 3U-TM 6blnO3aBlilCflT OT xapaKTepa HarPY3KIiI nOTpe61i1TeneVi iii 
BblflBneHO MHoro HeAOCTaTKOB B npoeKTax CIilCTeMbl IiIX3HepreTIiIKaMlii He KOHTponlilpYIOTCfI. ,D,a)Ke ecnlil 1i13­
3neKTponliiTaHlilfI.HaLJanbHO paBHOMepHO pacnpeAenlilTb OAHocpa3Hbie 

XOTenocb 6bl 06paTIiITb BHIiIMaHlile Ha Bonpocbl,nplil60pbl iii YCTpO&llCTBa 3U no cpa3aM Tpexcpa3HOVI 
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06MEH OnblTOM 


CB~3aHHble C HOpManlBHoli1 6a301i1, npVlMeH5leMoli1 
npVl pa3pa60TKe YCTPOIi1CTB SneKTpOnVlTaHVl5l JKAT. 
npOeKT .QOKYMeHTa «HOPMbl TeXHOnOrW·leCKOrO npo­
eKTVlpOBaHVI~ YCTPOIi1CTB aBTOMaTVlKVI VI TeneMeXaHVlKVI 
Ha cpe.QepanbHOM )Kene3HO.QOpO>KHOM TpaHCnOpTe » 
(HTn-Cl...(6/MnC - 99) TaK VI He 6bln BBe.QeH B .Qeli1cT­
BVle YCTaHOBneHHblM nOp5l.QKOM. IIIHaLJe rOBOp5l, HOBbie 
YCTpoli1CTBa JKAT pa3pa6aTblBalOTC5l 6e3 YLJeTa peanVlIi1 
BpeMeHVI. CMe)KHVlKaM npVlXO.QVlTC5l TonbKO .Qora.Qbl­
BaTbC~ , 6Y.QYT nVl HOBbie YCTpoli1CTBa COOTBeTCTBOBaTb 
nY3, nT6 VI nT33n. 

npVl npoeKTVlpOBaHVIVI CVlCTeMbl BblCOKOBonbTHoro 
sneKTpOCHa6)KeHVI~ aBT06nOKVlpOBKVI npVlMeH~IOTC5l 
HOPMbl BHTn/MIlC, pa3pa60TaHHbie eL1le B 1984 r. 
He06xo.QVlMbl HOBbie HopMaTVlBbl, OCHOBaHHble Ha 
BblnOnHeHVIVI Tpe60BaHVlIi1 rocY.QapCTBeHHOrO rOCTa 
Ha KaLJeCTBO sneKTpOSHeprVlVl . O.QHaKO .Qn~ SToro 
nOTpe6yeTC5l OTKa3aTbC~ OT MHorVlX CTepeOTVlnOB npVl 
npoeKTVlpOBaHVIVI BblCOKOBonbTHblX VI HVl3KOBonbTHbiX 
ceTeli1. 

HanpVlMep, Bce 60nee HeCOCT05lTenbHbIMVI Bblm5l.Q~T 
cne.QYIOLllVle yCT05lBWVleC~ npVlHl..\Vlnbl npoeKTVlpOBaHVl5l 
BblCOKOBonbTHblX nVlHVlIi1 sneKTpOCHa6)KeHVl5l aBT06no­
KVlPOBKVI: 

OTCYTCTBVle Ha HVIX HarpY3KVI .QPyrVlx, KpOMe cpe.QCTB 
JKAT, nOTpe6V1Teneli1; 

OTKa3 OT nOCT05lHHOrO BCTpeLJHO-napannenbHoro 
nVlTaHVl5l no 3aMKHYToli1 cxeMe; 

VlX pacnOnO)KeHVle Ha onopax KOHTaKTHoli1 ceTVI ne­
peMeHHoro TOKa. 

MO)KHO npVlBeCTVI KpaTKVle nO~CHeHVI~ . OKa3anOCb , 
LJTO , Kor.Qa Ha YLJaCTKaX, 060PY.QOBaHHbIX aBT06nOKVI­
POBKOIi1 TVlna A6Tl...(, nOCTbl 3l...( nepeXO.Q~T Ha pe3epBHblli1 
cpVl.Qep , BbICOKOBonbTHa~ nVlHVl5l 6(10) KB Ha .QeC5lTKVI 
KVlnoMeTpoB OKa3bIBaeTC~ npaKTVlLJeCKVI 6e3 HarpY3KVI. 
Ha Heli1 HaLJVlHaIOTC~ cpeppope30HaHcHbie ~BneHVI~, 
npVlBo.Q5lLllVle K n05lBneHVlIO 3HaLJVlTenbHoro cO.Qep)KaHVl5l 
BblCWVlX rapMoHVlK. B pe3ynbTaTe - YCTpoli1cTBa 3l...( He 
MorYT CHOBa nepeKnlOLJVlTC5l Ha nepBbl1i1 cpVl.Qep . 

IIIcnonb30BaHVle BCTpeLJHO-napannenbHoro nVlTa­
HVl5l OT CMe)KHbIX nO.QcTaHl..\VlIi1 n03BOn5leT YBenVlLJVlTb 
MOL1lHOCTb nVlHVIVI B LJeTblpe pa3a npVl Vlcnonb30BaHVIVI 
Tex )Ke npoBo.QoB Bn CW6. IIIx pacnOnO)KeHVle Ha ono­
pax KOHTaKTHoli1 ceTVI, C O.QHOIi1 CTOPOHbl, 06nerLJaeT 
06cnY)KVlBaHVle C .Qpe3V1Hbl, HO C .QPyroli1- Vl3-3a sneKT­
pOMarHVlTHoro BnVl~HVl5l KOHTaKTHoli1 ceTVI B npoBo.Qax 
HaBO.QVlTC5l Hanp5l)KeHVle CO 3HaLJVlTenbHbiM cO.Qep)Ka­
HVleM BblCWVlX rapMoHVlK. 

YT06bl 06eCneLJVlTb npe.Qb5lBn5leMble Tpe60BaHVI~ 
K KaLJeCTBY sneKTposHeprVlVl npVl BHe.QpeHVIVI HOBOIi1 
annapaTypbl JKAT C Y)Ke celi1LJac MO)KHO peanVl30BaTb 
npe.QcTaBneHHble Bblwe B03MO)KHOCTVI cYLlleCTBYIOLllVlX 
ceTeli1. 3TO n03BonVlT Vl36e)KaTb peanVl3al..\VlVl3aTpaTHbix 
VI ManoscpcpeKTVlBHblX MepOnpVl5lTVlIi1, a TaK)Ke npVlMe­
HeHVl5l CnO)KHbIX YCTPOIi1CTB. 

He.Q0YMeHVle TaK)Ke Bbl3blBaeT VI apXaVlLJHa5l CVlC­
TeMa TeXHVlLJeCKOrO 06cnY)KVlBaHVl5l YCTP0VtCTB sneKT­
ponVlTaHVl5l JKAT. nO.QHVlMa5l Bonpoc 0 Ha.Qe)KHOCTVI 
sneKTpOCHa6)KeHVl5l VI nOBblweHVIVI nO)Kap06e30nacHoc­
TVI nOCTOB 3W, nopa npVlBecTVI np0l..\ecc TeXHVlLJeCKOrO 
06cnY)KVlBaHVl5l CVlCTeMbl VlX 3a3eMneHVl5l VI 3aHyneHVl5l 
K HopMaM nT33n. ComaCHO npVlnO)KeHVlIO 3 SToro 
.QOKYMeHTa .Qn5l HVl3KOBonb THblX ceTeVt 065l3aTenbHbl 
cne.QYIOLllVle VlHCTPYMeHTanbHble npOBepKVI : 

« npOBepKa cpa6aTblBaHVI~ 3aL1lVlTbl npVl CVlCTeMe 
nVlTaHVl5l C 3a3eMneHHOVt HeVtTpanblO (TN-C, TN-C-S, 

TN-S) >> , npVl KOTOPOVt Vl3Mep~eTC5l conpOTVlBneHVle 
neTnVl «cpa3a - Hynb» (n. 28.4); 

«npoBepKa l.\enVl Me)K.QY 3a3eMneHHblMVI YCTaHoB­
KaMVI VI sneMeHTaMVI3a3eMneHHoli1 YCTaHOBKVI » , nO.Qpa­
3YMeBaIOLlla5l npoBepKY MeTannVlLJeCKOVt CB5l3V1 B l.\enVl 
3a3eMneHVl5l. npVl STOM nepeXO.QHoe conpOTVlBneHVle 
KOHTaKTOB He .Qon)KHO npeBblwaTb 0,05 OM (n. 28.5). 

IIIHcTPYMeHTanbHoli1 npoBepKe nO.QJle)KaT Bce npVl ­
coe.QVlHeHVl5l, KOHTaKTbl VI npoBo.QHVlKVI. Ho comaCHO 
TeXHOnOrVlLJeCKOVt KapTe NQ 84 C60pHVlKa «YcTpOVtCTBa 
Cl...(6. TexHOnOrVl51 06cnY)KVlBaHVl5l » COCT05lHVle 3a3eM­
n5lIOL1lVlX YCTPOVtCTB npOBep5leTC~ nVlWb BVl3yanbHo, a 
TeXHOnOrVlLJeCKa5l KapTa Ha Vl3MepeHVle nemVl «cpa3a -
Hynb» Bo06Llle OTcYTCTByeT. He npe.QycMoTpeHa STa 
pa60Ta VI B IIIHcTPYKl..\VIVI L\W-720-09. B pe3ynbTaTe npVl 
HapyweHVIVI KOHTaKTa B l.\enVl HyneBoro npoBo.QHVlKa 
nOCT 3l...( MO)KeT .QJlVlTenbHo pa60TaTb B ycnOBVl5lX, Kor.Qa 
HyneBble pa60LJVle TOKVI npoTeKalOT no YCTpOVtCTBaM 3a­
3eMneHVl5l. B cnYLJae 0.QHocpa3Horo KopOTKoro 3aMbIKaHVl5l 
rapaHTVlpoBaHo npoVlcxo.QVlT OTKa3 VI Hecpa6aTblBaHVle 
TOKOBblX 3aL1lVlT nVlTalOL1leVt HVl3KoBonbTHOVt ceTVI. IIIHcTPY­
MeHTanbHble Vl3MepeHVl5l conpoTVlBneHVl5l nemVl «cpa3a 
- Hynb» VlnVl TOKa 0.QHocpa3Horo KopOTKoro 3aMbiKaH 
VI conOCTaBneHVle VlX peanbHblx 3HaLJeHVlVt C paCLJeTHblM 
n03BOn5lIOT Bbl5lBn5lTb CKpblTble OLJarVl aBapVlVt. 

EcnVl )Ke KopoTKoe 3aMblKaHVle npoVl30Vt.QeT Ha 
YLJaCTKe OT BBO.Qa CVlnOBoro Ka6en5l B nOCT 3l...( VlnVl MO­
.Qynb .Qo nepBoli1 cTyneHVI TOKOBOVt 3aLllVlTbi Ha BBO.QHOVt 
naHenVl, TO T5l)KeCTb aBapVlVl MHorOKpaTHO B03paCTeT. 
3TOT YLJaCTOK nVlTalOLlleVt ceTVI 3aL1lVlLlleH nVlWb BTOPOVt 
pe3epBHoli1 cTyneHblO TOKOBOVt 3aLllVlTbl, pacnOnO)KeH­
HOIi1 Ha KTn. TOK cpa6aTblBaHVl5l aBTOMaTVlLJeCKVlX 
BblKnlOLJaTeneVt VlnVl npe.QoxpaHVlTeneVt STOVt cTyneHVI 
3aLllVlTbi Bblwe Ha 25 .. .50 %, LJeM Ha nepBOVt . 3TO n pe­
.Qonpe.Qen5leT 3HaLJVlTenbHYlO 3a.Qep)KKY OTKnIOLJeHVl5l 
aBapVlVl VlnVl nonHblVt OTKa3 3aLllVlTbl. 

1113MepeHVle conpoTVlBneHVl5l 3a3eMn5lIOLllero YCT­
pOVtCTBa B COOTBeTCTBVIVI C TexHOnorVlLJeCKOVt KapToli1 
N Q 85 He MO)KeT .QaTb .QOCTOBepHOVt VlHcpopMaq VlVl 0 
COCT05lHVIVI npOBO.QHVlKOB VI KOHTaKTOB B l.\enVl 3a3eM­
neHVl5l VI 3aHyneHVl5l. B STOM cnyLJae Vl3Mep5leTC5l nVlWb 
06Lllee conpoTVlBneHVle TOKY pacTeKaHVl5l 3a3eMnVlTe­
n5l, BKnIOLJa5l conpoTVlBneHVle oT.QenbHblx sneMeHTOB 
l.\enVl 3a3eMneHVl5l. ~n5l Vl3MepeHVl5l conpoTVlBneHVI 
BbIKnIOLJaIOTC5l VI pa36V1paIOTC5l 06B5l3KVI P5l.QOB CTaTVlB 
6e3 nocne.QYIOL1lero VlHcTpYMeHTanbHoro KOHTpOn5l VlX 
COCT05lHVl5l B c06paHHoM pa60LJeM COCT05lHVlVI. CTonb 
apXaVlLJHble, TpY.Q03aTpaTHble VI ManoscpcpeKTVlBHble 
MeTo.Qbl KOHTpOn5l COCT05lHVl5l CVlCTeMbl 3a3eMneHVl5l 
VI 3aHyneHVl5l Y)Ke Vl3)KVlnVl ce6~ VI B .QpyrVlx oTpacn~x 
sneKTpoTexHVlKVI .QaBHO He npVlMeH5lIOTC5l. 

Pa60Tbi no VlHCTpYMeHTanbHblM npOBepKaM 3a­
3eMneHVl5l OCnO)KH5lIOTC5l HeY.Q06cTBOM KOHCTPYKl..\VIVI 
BBO.QHoro YCTpOVtCTBa - Ha LllBn-73 HeT WVlHbl PEN, 
HyneBble VI 3a3eMn5lIOLllVle npoBo.QHVlKVI npVlcoe.QVlHeHbl 
Ha 06Lllee 60moBoe coe.QVlHeHVle, aHa BY<D WVlHa PEN 
Mano.QocTynHa .QJl5l TeXHVlLJeCKOro 06cnY)KVlBaHVl5l . 

O.QHOCTopoHHVle MepOnpVl5lTVl5l, nO.QLJac KOCMeTVlLJeC­
Koro xapaKTepa, Hal..\eneHHble Ha 60Pb6y C nocne.QCTBVI ­
5lMVI, He YCTpaH5lIOT nepBOnpVlLJVlHbl He.QOCTaTKOB, 3a­
nO)KeHHbIX eLlle Ha CTa.QVIVI npoeKTVlpOBaHVl5l YCTP0VtCTB 
sneKTponVlTaHVl5l JKAT. nocne 06be.QVlHeHVl5l X035lVtCTB 
B VlHcppacTpYKTYPY VlMeIOTC5l Bce ycnOBVl5l .Qn5l peanVl-
3al..\VIVI KOMnneKCHoro n0.Qxo.Qa, n0360n5lIOLllero pewVlTb 
Ha60neBwVle np06neMbi. nopa HaLJVlHaTb Vlcnonb30BaTb 
n05lBVlBWVleC5l B03MO)KHOCTVI. 

10,<1>. 5PbIKHH, 
3aMeCTJilTenb Ha'laJ1bHJilKa 
TeXHJiI'IeCKOrO 4eHTpa 

aBTOMaTJilKJiI JiI TeneMeXaHJilKJiI 

MOCKOBCKO~ AoporJil 

B.n. Il.IEKO"lHXHH, 
BeAYLllJil~ TeXHonor 

nAMJlTKA 
3nEKTPOMEXAHMKY CUS 

CTpYKTypbl pa3pa6oTaHa Cne~ManbHaSi naMSlTKa. 

• 1l0nYLJVlB VlHcpop Mal..\VlIO 0 c60e, 
3neKTpOMexaHVlK npe)K.Qe Bcero 
.Qon)KeH npOBepVlTb , COOTBeTCTBYIOT 
nVl HopMaM napaMeTpbl YCTPOVtCTB, 
KOTOpbJe Vlcnonb3YIOTC5l B cxeMe 
KO.QVlpOBaHVl5l Ha nOCTY 3W. He06­

( 'O.QVlMO CBepVlTb npVlHl..\VlnVlanbHble 
MOHTa)KHble cxeMbl KO.QVlpOBaHVl5l 

C .QeIi1CTBYIOLllVlMVI YCTpoli1cTBaMVI, 
BVl3yanbHo npOBepVlTb OTCYTCTBVle 
1IJ0.Qrapa Ha KOHTaKTax TpaHCMVlTTep­
HOro VI KO.QOBKnIOLJaIOLllero pene, VlX 
l..\enOCTHOCTb. 

nocne SToro cne.QyeT onpe.QenVlTb 
cpaKTVlLJeCKOe MeCTO c605l. IlPVl3TOM 
HY)KHO YLJeCTb BpeM~ cpa6aTblBaHVl5l 
annapaTypbl VI CMeHbl nOKa3aHVlIi1 
nOKOMOTVlBHoro cBeTOcpopa (6-8 c) . 
CYMMY 3TVlX BenVlLJVlH OTHVlMalOT VlnVl 
npVl6aBn5lIOT K Koop.QVlHaTe, YKa3aH­
HOVt MaWVlHVlCTOM. 

Hanpt.1Mep, c601i1 npOVl30wen 
Ha 35 KM 8 nK, CKOPOCTb noe3.Qa­
36 KM/LJ (10 M/c), BpeM5l cpa6aTblBa­
HVl5l annapaTypbl- 8 c . Tor.Qa paccTo­
5lHVle, npoli1.QeHHoe 3a STO BpeM5l ­
10·8= 80 M. B pe3ynbTaTe nonYLJVlM, 
LJTO c60Vt cpaKTVlLJeCKVI npoVl30wen 

a 35 KM 7 ilK. 
C nOMOLllblO npVl60poB ,111 BIl ­

AnCH Ha BXO.QHOM KOHl..\e penbco­
BOVt l.\enVl Vl3Mep5lIOT BpeMeHHble 
napaMeTpbl nepBoro VlHTepBana 
KO.QOB 3 VlnVl JK (0,12-0,18) (pVlC. 1), 
a A9-1, U-4306.2, W-4380 - TOK. 

Kp oMe TOro, npOBep5lIOT COOT­
BeTCTBVle napaMeTpoB penbcoBoli1 
l.\enVl .QaHHbIM perynVlpOBOLJHblX Ta6­
nVll.\ HopManeli1, HOMVlHanOB 3aLllVlT­
IHblX pe3V1cTopOB, YCTaHoBneHHblx B 
n YTeBblx Kop06Kax (.Qn5l TOHanbHblX 
penbcOBblX l..\eneli1 conpoTVlBneHVle 
BMeCTe C nO.QBO.Q5lLllVlMVI npOBo.QaMVI 
AOn)KHO 6blTb He MeHee 0,3 OM). 

Ha YLJaCTKe c605l VlccneAYIOT 
COCT05lHVle 3neMeHTOB Vl30n5ll..\VIVI 
penbcoBblX l..\eneli1, WneVtcpoB AnC, 
nYTeBblx VI APoccenbHblX nepeMbl­
LJeK, 3a3eMneHVlIi1 BblCOKOBonbTHblX 
cnycKoB KOHTaKTHblX onop, l..\enoc-

B nOMOLQb 3neKTpOMeXaHl'IKaM CUE; npl'l paCCneAOBaHl'IM npMLlMH C60eB KOAOB 


AflCH B cnY>K6e aBTOMaTMKM M TeneMeXaHMKM MOCKOBCKO~ AMpeK~MM MHcI>pa­


t-_____ ___ _ _ nO~~__.-::.::. KOAOB nocne 311nll)/{ o
Anl1TenbHOCTb KO,llOBblX nOCblnOK 3 11 )/( -1,6 ceK, K>K - 0,8 ceK 


° 0,1 0,2 0,3 0,4 0.5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 1,4 1,5 1,6 


PVlC. 1 

THOCTb VI Ha.Qe)KHOCTb KpenneHVl5l K 
penbCY 3a3eMn5lIOLllVlX YCTPOVtCTB VI 
.Qpyroro 060pY.QoBaHVI~ . 

C nOMOLllblO npVl60poB IIIIlC-01 11 
(.Qn5l sneKTpOT5lrVl nOCT05lHHOrO 
TOKa) VlnVl IIInC-01 12 (.QJl~ sneKTpo­
T5lrVl nepeMeHHoro TOKa) Vl3Mep5lIOT 
aCt.1MMeTpVlIO 06paTHoro T5lrOBOro 
TOKa VI nepexo.QHblX conpoTVlBneHVlIi1 
CTblKOBblX coe.QVlHVlTeneVt VI .Qpoc­
cenbHblX nepeMblLJeK. Onpe.Qen~IOT 
npaBVlnbHoCTb 06B5l3KVI HanonbHblX 
YCTPOIi1CTB no 3nlOpe (COmaCHO TVI­
nOBoro anb60Ma TO-139), peanbHblVt 
nyTb npOTeKaHVI~ 06paTHoro T5lrOBO­
ro TOKa VI CBep5lIOT ero C .QBYXHVlTOLJ­
HblM nnaHOM CTaHl.\VIVI VlnVl nYTeBblM 
nnaHOM neperOHa. 

IlpOBep5lIOT cpaKTVlLJeCKYIO .QJlVlHy 
YLJaCTKa penbcoBoli1l..\enVl. IlpVl60pa­
MVI A9-1 VI 3~ 'Vl3Mep5lIOT HepaBHO­
MepHYIO HaMarHVlLJeHHOCTb penbCOB 
VI OCTaTOLJHYIO HaMarHVlLJeHHOCTb 

KOAOBble 

nOCblnKJol I1MnynbcoB 

nepeMeHHoro TOKa 


Vl30nVlpOBaHHbiX CTblKOB COOTBeT­
CTBeHHO. 

Ilo t.1HcpopMal..\t.1V1, nocTynalOL1leVt 
OT .Qe)KYPHOro no CTaHl.\VlVI, MawVI­
HVlCTa, Vl3 CVlCTeMbl AIlK-~K, CTap­
wVlIi1 3neKTpOMexaHVlK COBMeCTHO C 
HaLJanbHVlKOM YLJaCTKa aHanVl3V1pYIOT 
noe3AHYIO 06CTaHOBKY B MOMeHT 
c605l KOAOB AnCH - Bbl5lCH5lIOT, He 
cneAOBan nVl noe3A no YAaneHVlIO, 
CKonbKO noe3AOB HaxOAVlnOCb Ha 
T5lrOBOM nneLJe. 

EcnVl c60Vt nOBTOp5leTC5l, Ha OC­
HOBaHt.1V1 CKopOCTeMepHoli1 !IleHTbl VI 
aHanVl3a pa60Tbi cxeMbl BKnIOLJeHVl5l 
KOAVlpOBaHVl5l npOBOAHT AononHVI­
TenbHoe paccneAOBaHVle. 

XapaKTepHble HapyweHIIISI pa­
60Tbl YCTPOl1CTB AnCH III cnoco6bl 
IIIX YCTpaHeHIIISI. n lPVI OTKnOHeHVIVI 
OT HOpM BpeMeHHblX napaMeTpOB C 
nOMOLllblO conpOTVlBneHVl5l B l.\enVl 
06MOTKVI 1-3 TpaHcMVlTTepHoro pene 

nOKa3aHI1e 
nOKOMOTI1BHorO 

cBeTocjlopa 

KO,ll3 

o 
nOTepll KOAOB nocne K)K 
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_________1 I 

I I 

HanpaaneHl<1e: 1,5 M :HanpaaneHl<1e I I KOAl<1pOaaHI<1Sl
I IAal<1)1(eHI<1Sl 
I I 3 cn ... 
I r--- I• 1cn 
I I I I 

I I I II ________ J I I 

I I I I 

3cn0--G1cn 

PV1C. 2 

TW perynVlPYIOT Hanp5'l)l(eHVle. npVl 
CHVI)I(eHVIVI Hanp5'l)l(eHVl5'l BpeM5'l cpa­
6aTbIBaHVl5'l pene YBenW-iVlBaeTC5'l, 
BcneAcTBVle :noro YAnVlH5'leTC5'l VlHTep­
BM, npVl YBenVl'-leHVIVI Hanp5'l)l(eHVl5'l', 
COOTBeTCTBeHHO, YMeHbWaeTC5'l. Ha 
pene TW-65B OHO AOn)l(HO 6blTb 10,8­
13,2 B, a Ha TW-2000 - 99-121 B. 

~3MeHVlTb BpeMeHHo~ VlHTepBM 
KOAa MO)l(HO nYTeM YCTaHOBKVI VlnVl 
CH5'lTVl5'l nepeMbl'-lKVI Me)l(AY BblBoAa­
MVI 1-52 pene TW-65 (TrI-12) (npVl 
YCTaHoBKe nepeMbl'-lKVI VlHTepBan 
YMeHbWaeTC5'l, npVl CH5'lTVIVI - YBenVl­
'-IVlBaeTC5'l). CneAyeT nOMHVlTb, '-ITO npVl 
KOMnneKCHO~ 3aMeHe annapaTypbl 
B3aMeH pene TUJ HaAO YCTaHaBnVl­
BaTb npVl60p C aHMOrVl'-lHbIMVI napa­
MeTpaMVI VI 065'l3aTenbHo npOBep5'lTb 
BpeMeHHble napaMeTpbl npVl60pa. 

TOK KOAVlpOBaHVl5'l Vl3Mep5'lIOT C 
nOMOll\blO ceneKTVlBHoro npe06pa­
30BaTen5'l TOKa A9-1. npVl OTCYTC­
TBVIVI :noro Vl3MepVlTenbHoro npVl60­
pa Vlcnonb3yIOT cneAYIOLL\VI~ MeTOA· 
Ha BXOAHO~ KOHe~ penbcoBo~ ~enVl 
HaKJlaAblBalOT TVlnoBo~ WYHT conpo­
TVlBneHVleM 0,06 OM, napannenbHO 
nOAKJlIO'-IaIOT BonbTMeTp C npeAe­
nOM Vl3MepeHVl5'l no nepeMeHHOMY 
Hanp5'l)l(eHVlIO MeHee 1 B. KOAOBbl~ 
TOK onpeAen5'lIOT no cpopMyne: 

lane = U/O,06, 
rAe U - Hanp5'l)l(eHVle, Vl3MepeHHoe 

BonbTMeTpoM, B; 
0,06 - conpoTVlBneHVle TVlnOBoro 

WYHTa, OM. 
Ha BXOAHOM KOH~e penbCOBO~ 

~enVl MVlHVlManbHbl~ TOK AnC Aon­
)l(eH 6blTb: He MeHee 1,2 A - Ha 
Y'-I8.CTKaX C aBToHoMHO~ T5'lrO~, He 
MeHee 2 A - Ha y'-IaCTKaX C 3neKTpo­
T5'lrO~ nOCT05'lHHOrO TOKa, He MeHee 
1,4 A - Ha Y'-IaCTKaX C 3neKTpOT5'lrO~ 
nepeMeHHoro TOKa. 

,D.n5'l HopManbHo~ pa60Tbi cxeMbl 
aBTOMaTVI'-IeCKOrO perynVlpoBa­
HVl5'l YCVlneHVl5'l (APY) YCVlnVlTen5'l 
VI AewVlcppaTopa KOAOB AnCH Ha 
nOKOMOTVlBe Ha BblXOAHOM KOH~e 
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penbCOBO~ ~enVl TOK He AOn)l(eH npe­
BblwaTb 25 A (B WYHTOBOM pe)l(VlMe), 
Ha BXOAHOM - 6 A. . 

,D.n5'l YCTpaHeHVl5'l c60eB Ha y"lac­
TKax c KOpOTKiIIMiII penbcoBblMiII 
,-,en~MiII CHa'-lana, nonb3Y5'lCb ABYX­
HVlTO'-lHbIM nnaHOM, onpeAen5'lIOT 
An\l1Hbl 3TVlX Y'-IaCTKOB VI paCCMaTp\l1­
BalOT B03MO)l(HOCTb ,\I1X YAn\l1HeHVl5'l 
AO paC'-IeTHOrO 3Ha'-leH\I15'l. npVl'-l\l1HO~ 
c60eB B 3TOM cnY'-Iae 5'lBn5'leTC5'l 
VlCKa)l(eH\I1e KOAOBblX KOM6V1Ha~\I1~ 
np\l1 npocneAoBaHVIVI nOKOMOT\I1Ba C 
OAHO~ penbcoBo~ ~enVl Ha APyrylO. 
,D.n5'l yCTO~Y\I1BO~ pa60Tbi C\I1CTeMbl 
AnCH np\l1 MaKcVlManbHo~ CKOPOCTVI 
AB\I1)1(eHVl5'l Ha nOKOMOTVlBHble YCT­

poillcTBa gon)l(Ha nOCTYnaTb XOT5'l 6bl 

OAHa nOnHa5'l KOAOBa5'l KOM6V1Ha~\I15'l. 

B COOTBeTCTB\I1V1 C 3T\I1M ycnoBVleM 

paCC'-IVlTbIBaeTC5'l M\I1H\I1MMbHa5'l AnVl­

Ha KOAVlpyeMo~ penbcoBo~ ~enVl : 


L. 	= Vmax (2Tu..urn + 1,5) 
min 3,6 ' 

rAe L - AnVlHa Y'-IaCTKa penbCOBO~ 
~enVl, M; 

T LjV1K{j - BpeM5'l nonHoro ~VlKna 
KOAOBO\l1 KOM6V1Ha~VlVI, C (1,6 C - An5'l 
KnTW-515; 1,9 C - An5'l KnTW-715); 

2 - K03cpcp\l1~VleHT, YYVlTbIBalO­
lL\VI~, '-ITO nepBa5'l KOAOB8.5'l KOM6V1Ha­
~Vl5'l npVl BCTynneH\I1\11 Ha PU MO)l(eT 

6blTb HenonHo~; 
3,6 - nepexoAHo~ K03CPCP\l1~VleHT 

KM/'-I B M/c; 
Vmax - MaKCVlManbHa5'l CKOPOCTb 

ABVI)I(eHVl5'l no paCC'-IVlTbIBaeMoMY 

y'-IaCTKY, KM/'-I; 
1,5 - BpeM5'l BOCCTaHOBneHVl5'l 

'-IYBcTB\I1TenbHOcTVI YC\I1nVlTen5'l npVl 
CH\I1)1(eH\I1V1 KOAoBoro TOKa C 25 go 
2 A npVl npoe3Ae Vl30n\l1PYIOLL\erO 

CTbIKa, c. 
,D.n5'l yCTO~'-I\I1BO~ pa60Tbi AnCH 

npVl CKOPOCTVI ABVI)I(eHVl5'l noe3Aa 
120 KM/'-I MVlHVlManbHa5'l AnVlHa 
penbcoBo~ ~en\l1 gon)l(Ha COCTaB­
n5'lTb 107 M (An5'l KllTW-5) \11 127 M 
(An5'l KnTW-7) , KOA\I1PyeMa5'l PU 
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MO)l(eT 6blTb KOpO'-le, ecn\l1 OHa 
pacnOnO)l(eHa Me)l(AY penbCOBblMVI 
~en5'lMVI AOCTaTO'-lHO~ An\l1Hbl. np\l1 
pacnOnO)l(eHVIVI nOAP5'lA ABYX VI 60­
nee KOPOTK\I1X penbcoBblX ~ene~ \I1X 
peKoMeHAyeTC5'l 06beA\I1H5'lTb VlnVl 
opraHVl30BbiBaTb KOAVlpOBaH\I1e C 

nOMOLL\blO wne~cpoB. 
EcnVl YAnVlHVlTb Y'-IaCTOK HeB03­

MO)l(HO, a KOAOBbl~ TOK npVl npoe3ge 
\I130nVlpYIOLL\erO CTblKa MeH5'leTC5'l 
He3Ha'-l\l1TenbHO, An5'l nOBbIWeHVl5'l Ha­
Ae)l(HOCT\I1 pa60Tbi yCTPO~CTB AnCH 
BAonb Vl30n\l1PYIOLL\erO CTblKa C no­
MOll\blO ygn\l1HeHHblx APoccenbHblx 
nepeMbl'-leK YKnaAblBalOT wfle~cpbl 
(pVlC. 2). 

Hanp\l1Mep, cyMMapHa5'l An\l1Ha 

Y'-IaCTKOB 1 cn \11 3 cn AOn)l(Ha 6blTb 

He MeHee paC'-IeTHO~ Ben\l1'-1V1Hbl. ,D.n5'l 

VlCKnlO'-IeH\I15'l n05'lBneHVl5'l aC\I1MMeT­

pVlVl T5'lrOBOrO TOKa, YCOBVlKVI AOn)l(Hbl 

6blTb np\l1MepHO OAVlHaKOBO~ (H 


MeHee 1,5 M) AnVlHbl. 

npill nOArape KOHTaKTOB pene 

TW npOBep5'lIOT COOTBeTCTBVle HOp­
MaM Hanp5'l)l(eHII15'l nepeMeHHoro 
TOKa Ha BTOPVl'-lHO~ 06MoTKe KOAVI­
PYIOLL\ero TpaHccpopMaTopa KT \11 
VlcnpaBHocTb 3neMeHTOB VlCKpora­
CVlTenbHoro KOHTypa, npaBVlJlbHOCTb 
MOHTa)l(a, BenVl'-lVlHY Hanp5'l)l(eHVl5'l Ha 
06MOTKe pene P~ (10,8-13,2 B). 

C60\l1 MorYT B03HVlKHYTb \11 \I13-3a 
aCVlMMeTp\l1V1 06paTHoro T5'lrOBOrO 
TOKa. KaK Vl3BeCTHO, aCVlMMeTpVl5'l 
_ 3TO HepaBeHcTBo T5'lrOBbIX TOKOB B 
penbcoBblX HVlT5'lX nYTVI. OHa npVlBo­
AVIT K HaMarHVI'-I\I1BaHVlIO CepAe'-lHVlKa 
nYTeBoro APoccenb-TpaHccpopMaTo­
pa no nOCT05'lHHOMY TOKY VI YBenVlye­
HVIIO ero BxogHoro COnpOT\I1BneH\I15'l. 

ACVlMMeTpVlIO 06paTHoro T5'lrO­

Boro TOKa cneAyeT Vl3Mep5'lTb np 
Ha\l1xygw\I1x ycnOBVl5'lX (npVl MaKC 
ManbHOM KOnVl'-leCTBe noe3AoB H 
T5'lrOBOM nne'-le, B npeAenax CPVl­
gepHo~ 30Hbl). ,D.n5'l ee Vl3MepeHVl5'l 
Ha nepBYIO VI BTOpylO nony06MoTKVI 
APoccenb-TpaHccpopMaTopa nOA­
KnlO'-IalOT npVl60pbl oAVlHaKoBoro 
TVlna (14-4380). no cpeAHVlM 3Ha­
'-IeHVl5'lM Hanp5'l)l(eHVl5'l Bbl'-lVlCfl5'lIOT 

K03CPCPVl~VleHT aCVlMMeTpVlVl: 
K = [U1 - U2/U1 + U2] . 100 %. 
EcnVl aCVlMMeTpVl5'l An5'l penbco­

BO~ qenVl npeBblwaeT 6 %, cneAyeT 
npoBepVlTb HaAe)l(HOCTb ~penneHVl5'l 

T5'lrOBbIX VI APoccenbHblx nepeMbl'-leK, 
~enocTHocTb VI Ka'-leCTBO npVlBapKVI 
CTblKOBblX coeAVlHVlTene~, a TaK)l(e ne­
pexoAHoe conpoTVlBneHVle CTbIKOB. 

npOAon~eHMe 6YAeT ony6nM­
KOBaHO B OAHOM M3 cneAYIOU/MX 
HOMepoB ~ypHana. 

nPEAflArAIOT H306PETATEflH 


B.C, XAH, 
aCC~CTeHT Kacpegpbl 
«3KcnnyaTaL\~51 >Kene3HblX 
gopor» KpaCH05lpCKOrO 
~HcT~TyTa >Kene3HogopO>KHOrO 
TpaHcnopTa 

MOHrIITOPrIIHr HAnpSI>KEHrllSi 
npOMblWnEHHOM l.IACTOTbl 

A.B. XAH, 
3neKTpoMexaH~K 

KpaCH05lpCKoi-i g~cTaHL\~~ CL\5 

CornaCHO n!>aBliinaM TeXHliI\.IeCKOH 3KcnnyaTal!.liIliI HanpSI>KeHliIe nliiTaHliiSi YCTPOHCTB C~5 npo­

MblwneHHOlii \.IaCTOTbl A~mKHO COCTaBnSlTb 220 B ±10 %. B ycnoBliISix 3KcnnyaTal!.liIliI CnO>KHO 

BblAep>KaTb AonycTliIMbllii AliIana30H, TaK KaK BnlilSiIOT TaKliIe cjJaKTopbl KaK liI3HoweHHOCTb 

Jl3n Hanlil\.llile nepexoAHblX conpoTliIBneHliIH B HeKa\.leCTBeHHblX 60nT~Bblx coeAliIHeHliISiX liI 

AP. tia y\.laCTKaX, He o6opYAOBaHHbiX CliICTeMaMlii AliiarHOCTliIKliI liI MOHliiTopliIHra liInlii liIHblMlii 

~liICTeMaMliI, OTCne>KliIBalOLL!.liIMlii liI npOTOKonlilpYIOLL!.liIMlii Ka\.leCTBeHHble xapaKT~pliICTliIKliI nlil ­

alOLL!.ero HanpSI>KeHliISI, 3aTpYAHeHO paccneAOBaHliIe OTKa30B TeXHliI\.IeCKliIX cpeAcTB >KAT. 

I11III npeAnaraeMjCTPO~CTBO MOHVlTopVlHra Hanp5'l)l(eHVl5'l 
pOMblwneHHoVl '-IaCTOTbl B AVlana30He OT 0 AO 500 B 

nocTpoeHHoe Ha AByX He3aBVlCVlMbiX KaHanax. Ero MO)l(~ 
HO Vlc~onb30BaTb Ha neperOHax, He 060pYAOBaHHbiX 
YCTpOVlCTBaMVI AVlarHOCTVlKVI. YCTpO~CTBO OTCne)l(VlBaeT 
Ka'-leCTBO 3neKTponVlTaHVl5'l yCTPO~CTB VI n03BOn5'leT YCKO­
pVlTb BpeM5'l OTbICKaHVl5'l OTKa30B B pe3ynbTaTe KpaTKOB­
peMeHHoro _ero YXYAweHVl5'l. Ha neperoHe AOCTaTO'-lHO 
Tpex YCTPOVlCTB Vl3MepeHVl5'l Hanp5'l)l(eHVl5'l, BKJllOyeHHblX 
no 0AHOMY BO BTOpVlYHble 06MOTKVI nVlHe~HbIX TpaHCcpop­
MaTopOB OCHOB_Horo VI pe3epBHoro n\l1TaHVl5'l. OnbiTHbl~ 
06pa3e~ 'tCTpOVlCTBa nOKa3aH Ha pVlC. 1. 

YCTpOVlCTBO MOHVlTopVlHra VlMeeT cneAYIOLL\Vle Tex­
HVI'-IeCKVle xapaKTepVlcTVlKVI. MVlHVlManbHbl~ npeAen 
Vl3Mep5'leMOrO Hanp5'l)l(eHVl5'l An5'l KaHana COCTaBn5'leT OT 
o AO 5 B C TO'-lHOCTblO ±0,01 B, MaKcVlManbHbl~ - OT 0 
AO 1000 B C TO'-lHOCTblO ±2 B, MaKCVlManbHa5'l '-IaCTOTa 
nepeMeHHoro Hanp5'l)l(eH\I15'l- 6000 I~. 

PaccMOTpVlM pa60TY OAHoro KaHana An5'l Vl3Mepe­
HVl5'l Hanp5'l)l(eHVl5'l npOMblwneHHO~ '-IaCTOTbl. AMnnVlTY­
Aa BXOAHoro Hanp5'l)l(eHVl5'l YMeHbWaeTC5'l C nOMOLL\blO 
pe3V1CTopHoro AenVlTen5'l. 3aTeM CVlrHan nOAaeTC5'l B 
Ilpe06pa30BaTenb AClTrue RMS, c06paHHbl~ Ha MVlK-

C ')cxeMe AD736. nonY'-IeHHOe nOCT05'lHHOe Hanp5'l)l(eHVle 
.oCTynaeT '-Iepe3 YCVlnVlTenb, BbtnOnHeHHbl~ Ha MVlK­

pocxeMe AD711, Ha COOTBeTCTBYIOLL\VI~ aHanorOBbl~ 
BXOA MVlKPOKOHTponnepa PIC16F877A. C nOMOll\blO 
aHanoro-~VlcpPOBoro npe06pa30BaTen5'l, BCTpoeHHoro B 
MVI~pOKOHTponnep, Hanp5'l)l(eHVle nepeBOAVlTC5'l B ABOVl'-l­
HblVl KOA, nporpaMMHO npe06pa3yeTC5'l B BCD-cpopMaT VI 

PV1C. 1 ,--......;:,.....;:lW 

BbIBO,qVlTC5'l Ha LCD-AVlcnne~. npVlH~VlnVlMbHa5'l cxeMa 
YCTpoVlcTBa MOHVlTopVlHra nOKa3aHa Ha pVlC. 2. nepe'-leHb 
Vlcnonb3Y~MblX 3neMeHTOB npVlBeAeH B Ta6nVl~e. 

YCTpOVlCTBO MOHVlTopVlHra pa60TaeT cneAYIOLL\VlM 
06pa30M. nocne nOAa'-lVl nVlTaHVl5'l onepaTop C nOMOLL\blO 
,KHonOK ynpaBneHVl5'l BBOAVIT 3HayeHVl5'l MVlHVlManbHoro 
\11 MaK_cVlManbHoro Vl3Mep5'leMOrO Hanp5'l)l(eHVl5'l (Aonyc­
TVlMblVl AVlana30H) An5'l KaHanOB VI YCTaHaBnVlBaeT CVlC­
TeMHoe BpeM5'l. KorAa Bce npeABapVlTenbHble HacTpo~KVI 
BblnonHeHbl, Hanp5'l)l(eHVle Vl3Mep5'leTC5'l VI cpaBHVlBaeTC5'l C 
gonycTVlMblM AVlana30HoM . npVl ero BblxoAe 3a npeAenbl 
YCTaHoBneHHb!X 3HayeHVI~ B KaKoM-nVl60 Vl3 KaHanOB B 
naM5'lTVI YCTpoVlcTBa coxpaHVlTC5'l BpeM5'l Ha'-lana VI KOH~a 
C06bITVl5'l, a TaK)I(e MVlHVlManbHoe Vl/VlnVl MaKCVlManbHoe 
3Ha'-leHVl5'l . 

YCTpO~CTBO VlMeeT HVl3KYlO ce6ecToVlMoCTb. C no­
MOLL\blO He3Ha'-lVlTenbHb1X Vl3MeHeHVI~ ero nporpaMMHoLii 
VI annapaTHo~ '-IaCTe~ YBenVl'-lVlBaeTC5'l KOnVl'-leCTBO 

n03111111110HHOe Tliln HOMIliHanbHoe 3HaL4eHllle 
0603HaL4eHllle

I 
KOH,QeHcaTopbl 

C1, C2 NPO 15 n<t> 

C3 ECAP 10MK<t>x16B 

C4-C7 ECAP 22 MK<t> x 16 B 

Pe3litCTOpbl 

R1, R2, R17 MnT-2 1 KOM x 0,125 BT 

R3 MnT-2 10 KOM x 0,125 BT 

R4,R9 MnT-2 1,3 MOM x 0,125 BT 

R5, R10 MnT-2 910 OM x 0,125 BT 
, 

R6,R12 MJilT-2 1 MOM x 0,125 BT 

R7, R13 MnT-2 
- 1 KOM (no,Q6IitpaeTC5'l 

nplit Kan1it6pOBKe) 

R8, R14, R16 MnT-2 11 KOM x 0,125 BT 

R11, R15 MnT-2 47 KOM x 0,125 BT 

,D,IitO,Qbl 

VD1-VD4 1N4006 -

Pe30HaTOp 

ZQ1 HS I 4 Mill 
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-

C1 C2 

~POC 
A3 

C3 - SA1 
+ 

8xOACA» 

R4 

R9 

Q

+5 B -5 B 

PV1C. 2 

RD2ISP2 
RD3/SP3 
RD6/SP6 

Voo 
Vss 
VOO 
Vss 
RD7/SP7 

R6 

KaHanOB, KOTopble 1i13Mep5llOT B WIilPOKOM Alilana30He 
He TonbKO nepeMeHHoe, HO iii nOCT05lHHOe Hanp5l)f(e­
Hlile. TaK, YCTpollicTBO C TpeM5I KaHanaMIiI n03BOn5leT 
KOHTponlilpOBaTb nepeMeHHoe Hanp5l)f(eH~e OT 0 A~ 
50 B Ha peneii1Hblx KOHl...\aX pa3BeTBneHHoIiI penbco~oV1 
I...\enlil C pene ,D,CW, B KOTOpolli eCTb nepeM~)f(aIOIl..\IiIIiIC~ 
OTKa3. Ha penelliHblx KOHl...\aX pa3BeTBneHH0V1 TOHanbHOIiI 
penbcoBolli I...\enlil C nepeMe)f(aIOIl..\IiIMC5I OTKa30M MO)f(HO 
1i13Mep5lTb nepeMeHHoe Hanp5l)f(eHlile OT 0 AO 5 B. ,D,n51 
cBoeBpeMeHHoro BbI5lBneHV151 npeAoTKa3Horo COCT05lHIiI5I 
YKCnC Heo6xoAV1MO IiIcnonb30BaTb ABa KaHana YCT­

D1 

OSC1ICLKIN RBO/INT DO 

OSC2ICLKOUT RB1 D1 

RDO/SPO D2RB2 
RB3/PGM 	 D3 

D4 
RD1ISP1 

RB4 
D5 

RA2/AN2NREF·/CVREF 
RB5 

RA4fTOCKIIC10UT RB6/PGC D6 

RA5/AN4/SS/S20UT 

RA3/AN3NREF+ 

RBO/PGD 	 D7 

REO/AN5/RD 

RE1IAN6IWR 
RE2/AN7/CS 
MCLRN,..fTHV 

PIC16F877A 
RD4/SP4 
RDSSP5 

C4 
+ 

3 
2 

D2 

7 

AD736 

4 

6 

5 
8 

-58 

C6 
+ 

R12 

3 
2 

D4 

7 

AD736 

4 

6 
5 
8 
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RS 


RC1fT10SI/CCP2 

RCOfT1 OSOfT1 CKI 

E 

RC2ICCP1 RW 


RC3/SCKlSCL 
 VEE 

RC4/SDI/SDA VDD 

RC5/SDO VSS 

RC6fTXlCK 

RC7/RXlDT 16X2 LCD 
RAO/ANO HD44780 

A1 
RA1/AN1 

+ 
C5 

2 

R7 R8 

+58 

A1 

3 
+ 

2 

7 

-58 

R13 R14 
-5 B 

poii1CTBa KOHTponlilpYlOll..\liIX nepeMeHHoe Hanp5l)f(eHV1e 
OT 0 AO' 500 B, iii TpeTIiIII1, 1i13Mep5l101l..\1iIii1 nOCT05lHHOe 
Hanp5l)f(eHlile OT 0 AO 50 B. 

B KpaCH05lpCKOll1 AIiICTaHI...\V1Ii1 npoBoAlilnV1cb V1cnbITa­
HV151 YCTpollicTBa MOHIiITopV1Hra Hanp5l)f(eHV151 npV1 nOAKnIO.::­
yeHliI1iI KcpV1Aepy nIilTaHV151 OAHoro KaHana Me)f(AY cpa301i1 
A 101 HyneM, BToporo - Me)f(AY cpa301l1 5 101 H~neM. TalOK~ 
1i13Mep5lnOCb Hanp5l)f(eHV1e Ha pa3BeTBneHHoIiI penb~oBoliI 
I...\enlil CnYTeBblM pene ,D,CW-13. nOKa3aHIiI5I YCTpolilcTBa 
COOTBeTCTBOBanlil AaHHblM V13MepIiITe}lbHoro nplil60pa 
B7-62 C TOYHOCTblO AO AeC5ITbIX Aonelil BonbTa. 

nPE,QllArAK>T 11305PETATEJU1 


CTaPW/IIlIt 3neKTpOMeXaH/IIK 0pKYTCK-COPT/llPOBOLf­
HOJit ,q/llCTaHJ..4/11/11 CL(5 BOCTOLfHO-C/II6/11pCKOJit ,q/llpeKJ..4/11/11 
/IIHcjJpacTPYKTYPbl H/IIKOnaJit (J)/IIn/llnnOB/IILf MOKPOB 
/113BeCTeH Ha CBoeM npe,qnp/llfiT/II/II KaK TanaHTfl/llBblJlt 
paJ..4/110Han/ll3aTOp, aBTOp MHOr/llX /IIHTepeCHblx TeXH/II­
LfeCK/IIX /II,qeJlt . 

Y)I(e 60nee ,qeCflT/II neT OH B03maBnfleT J..4ex, cne­
J..4/11an/llCTbl KOTOpora 3aH/IIMalOTCfI o6cnY)I(/IIBaH/IIeM 
KOMnpeccopHblX YCTaHOBOK, nHeBMonOLfTbl Ha COpT/llpO­
BOLfHOJit ropKe CTaHJ..4/11/11 CYXOBCKafl, peMOHT/IIPYIOT CTpe­
nOLfHbie 3neKTpo,qB/IIraTen/ll ,lV1f1 BCeJlt ,q/llCTaHJ..4/11/11. 

3a BpeMfi era PYKOBo,qCTBa B KOMnpeCCOpHOJit He 
6blno H/II o,qHora cnYLfafl OTKa3a TeXH/IILfeCK/IIX cpe,qCTB. 

MOKPOB He TOnbKO KBan/llcjJ/IIJ..4/11pOBaHHbIJlt cneJ..4/11a­
n/llCT, YMenblJlt KOMaH,q/llp, HO /II YBneLfeHHblJlt npocjJecc/II­
eJit LfenOBeK. OH He OrpaH/IILf/llBaeTCfI cjJopManbHblM Bbl­
nOnHeH/IIeM ,qon)l(HOCTHbIX 06f13aHHOCTeJlt, a CTpeM/IITCfI 
nOBblC/IITb KaLfeCTBO o6cnY)I(/IIBaH/IIfI o6opy,qOBaH/IIfI, 
ynYLfW/IITb ycnOB/IIfI Tpy,qa cneJ..4/11an/llCTOB CBoera J..4exa. 
Ha CLfeTY paJ..4/110Han/ll3aTOpOB 60nee 80-T/II BOnnOll./eH­
HblX HOBweCTB. 

B KOMnpeCCOpHOJit eCTb, r,qe np/llMeH/IITb CBOJit 
i70TeHJ..4/11an. Hanp/llMep, no era npe,qnO)l(eH/II1O /113Me­
HeHa cxeMa B03,qyxonpoBo,qHOJit CeT/II ,qnfl 06,qYBK/II 
cTpenoLfHblx nepeBo,qoB. 3a,qB/II)I(KY C KOHTponbHblM 
MaHoMeTpoM, KOTopafl paHbwe 6blfla YCTaHoBneHa 
Ha yn/llJ..4e , nepeHeCn/ll B MaW/IIHHblJlt 3an. B /llTOre 
nOfiB/IInaCb B03MO)l(HOCTb KOHTpOn/llpOBaTb no,qaLfy 
B03,qyxa, He BbIXO,qfl /113 nOMell./eH/IIfI, He Tpe6yeTcfI 
TaK)I(e 060rpeB 3a,qB/II)I(K/II, LfTO oco6eHHO aKTyanbHo 

HOBASt CXEMA PA50Tbi 
nHEBMOnO"lTbl 

• npV1 nepeCblnKe AOKYMeHTOB 1013 napKa npV16bITV151 Ha 
nOCT 3L\ 101 B nOArOpOYHbl1li napK npIiIMeH5IeTC5I nHeBMa­
TV1yeCKa51 nOYTa. ,D,n51 HarHeTaHV151 B03Ayxa V1cnonb3Y­
IOTC5I ABa B03AYXOAYBHbiX arperaTa TV1na prH-1200 C 
3neKTpOABV1raTen5lMV1 nepeMeHHoro TOKa MOLl.\HOCTblO 
no 15 KBT. Ka)f(Ablii1 arperaT B cpeAHeM pa60TaeT no 
6 Y B CYTKV1 , COOTBeTCTBeHHO, 180 Y B MeC5II...\. IS o61l..\elli 

. ~O)f(HOCTV1 3TIiI TeXHV1yeCKlile cpeAcTBa e)f(eMeC5IYHO 
I. 	.oTpe6n5llOT 5400 KBT. 06oPYAoBaHlile Tpe6yeT nOCTO­

51HHoro o6cnY)f(V1BaHIiI5I. 3neKTpOMeXaHIiIKaM npIiIXOAV1TC5I 

H.C!:>. MOKPOB 

3/11MOJit. B aBap/llJltHblX cnYLfaflX MO)l(HO OnepaT/IIBHO 
nepeKpblBaTb B03,qYWHYIO Mar/llCTpanb. 

no /IIH/IIJ..4/11aT/IIBe H/IIKOnafi (J)/IIn/llnnOB/IILfa aBTOMa­
T/IILfeCK/IIe KHOnK/II aBap/llJltHOrO OTKnlOLfeH/IIfI KOMn­
peccopOB, CMOHT/llpOBaHHble Ha ll.//IITe ynpaBneH/IIfI B 
MaW/IIHHOM 3ane, 3a,qy6n/llpOBan/ll, YCTaHOB/IIB TaK/IIe 
)l(e KHOnK/II B nOMell./eH/II/II MaW/IIH/IICTOB. 3TO n03Bonfl­
eT 6blCTpee BblKflIOLfaTb KOMnpeccopbl B 3KCTpeHHbiX 
c/IITyaJ..4/11f1x. 

InaBHoe, OH H/IIKor,qa He COMHeBaeTCfI, LfTO Bce 3a,qy­
MaHHoe nonYLf/llTCfI, /II era /II,qe/ll np/llHecyT KOHKpeTHblJlt 
pe3ynbTaT. KaK nOKa3ana npaKT/IIKa, npe,lV10)l(eH/IIfI 
HOBaTOpa OLfeHb BOCTpe6oBaHbl . npe,lV1araeM BH/II­
MaH/II1O Lf/llTaTeneJlt HeCKonbKO /II,qeJlt , BHe,qpeHHbIX Ha 
COPT/llPOBOLfHOJit rapKe CTaHJ..4/11/11 CYXOBCKafi. 

MeH5ITb Macno, peMOHTlilpOBaTb MYCPTbl, CMa3blBaTb 
nOAWlilnHV1KV1. 

,D,n51 COKpall..\eHIiI5I 3Hepr03aTpaT 101 ynp0ll..\eHV151 
06cnY)f(V1BaHV151 B3aMeH ra30AYBOK YCTaHOBV1nV1 ABa 
3neKTponHeBMaTV1yeCKV1X KnanaHa TV1na 3nK-93. 
OAV1H CMOHTV1pOBaH B B03AyxonpoBOAe Me)f(AY rAL\ 101 
nOCTOM 3L\, BTOpOii1- Me)f(AY rAL\ 101 nOAropOYHblM nap­
KOM. E)f(eMeC5IYHO 3TV1 YCTpOIl1CTBa nOTpe6n5llOT Bcero 
1,8 KBT. ,D,n51 V1X pa60Tbi V1cnonb3yeTC5I C)f(aTblll1 B03AYX 
1013 B03AyxonpoBoAHoii1 ceTV1 . 

MOAepHV13V1pOBaHHa51 cxeMa C nOAKnlOyeHV1eM OT 
B03AYXOAYBHbiX arperaTOB 101 3neKTponHeBMaTV1yeCKV1X 
KnanaHOB npeACTaBneHa Ha pV1CYHKe. 3AeCb KpaCHblM 

Knp~eMooTnpaBOYHoi1 KaMepe 

Ha noCT 311 B nOArOpOYHblH 
B nOAropoYHblH 	 Ha nOCT 311napK 

napK 
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HeM npe,QYCMOTpeH cpnaHe~ (1). Ha Kopnyce YCTaHoB­
~BeTOM Bbl,QeneH KOHTYP npll1 pa60Te nO'-lTbl OT B03­

neHa 3arnywKa (2).,QYXO,QYBHbIX arperaToB, CII1HII1M - OT 3neKTponHeBMa­
,Qnfl KpenneHII1f1 K Bblxo,QaM B03,Qyxa 1113 nHeBMOKna­

TII1'-leCKII1X KnanaHOB. Ha cxeMe npll1HflTbl cne,QYIOl.l\lI1e 
naHOB OCHOBHoro 111 pe3epBHoro nll1TaHII1f1 II1MelOTCfI ,QBa

0603Ha'-leHII1f1: 1 - B03,Qyxoc60PHII1K; 2 - BeHTlI1nb; 
OTBO,Qa (3) C MYCPTaMII1 (4) 111 KOHTprali1KII1 (5), npe,QoTBpa­

3 - 3neKTponHeBMaTII1'-leCKII1Ii1 KnanaH 3nK-93; 
l.l\alOl.l\lI1e YTe'-lKY C)KaTOrO B03,Qyxa. 4 - 06paTHblli1 KnanaH; 5 - B03,QYXO,QYBHblli1 arperaT; 

YT06bl nepeKnlO'-lIl1Tb 3n'K C OCHOBHoro COneHOIl1,Qa6 - rnywlI1Tenb wyMa; 7 - BcacblBalOl.l\1I11i1 cpll1nbTp; 
Ha pe3epBHblli1 ,QocTaTO'-lHO TYM6nep Ha Kopnyce nepe­8 - 3a,QBII1)KKa; 9 - nHeBMaTII1'-leCKII1Ii1 KnanaH. 
xO,QHII1Ka nepeBeCTII1 B ,Qpyroe nOnO)KeHlI1e.nll1TaHlI1e KaTYweK 3nK oCYl.l\eCTBnfleTcfI OT ,QByX 

BblnpflMII1Teneli1 BAK-13, KOTopble YCTaHoBneHbl B Ll.\II1Te 
ynpaBneHII1f1 . ,Qnfl nO,QKnlO'-leHII1f1 nll1TalOLl.\ero Ka6enfl 
3,QeCb)Ke CMOHTlI1pOBaHbl ,QBa 3neKTpOMarHII1THbiX nycKa­ ~3MEHEHHA~ CXEMA OXI1A~AEH~~ 
Tenfl TlI1na nAE 311 (220/50) 111 nepeKnIO'-laTenll1 pe)KII1MOB KOMnPECCOPA 
pa60Tbi nHeBMaTII1'-leCKoli1 nO'-lTbl. 


Ilo cpaBHeHlI110 C prH-1200 06cnY)KII1BaHlI1e 3nK • Ha COPTII1POBO'-lHOIi1 ropKe npll1MeHfleTcfI KOMnpeccop 

3Ha'-lIl1TenbHO np0l.l\e 111 He Tpe6yeT 60nbwII1x 3aTpaT Bn-20/9. CxeMa ~lI1pKynfl~1I1111 BO,Qbl AJlfl ero oxna)K,QeHII1f1 

BpeMeHII1. npo~ecc 3aKnlO'-laeTCfI B BII13yanbHoM OC­ npeACTaBneHa Ha pll1cyHKe. BO,Qa 1113 CII1CTeMbl 060POTHOro 

MOTpe 3neKTpOMarHII1THbiX KaTyweK, COneHOIl1,QOB, BO,QocHa6)KeHII1f1 (4) no BO,QonpoBoAY CHa'-lana nocTynana 

B03,QyxonpOBO,QH0Ii1 CeTII1. Ecnll1 no KaKII1M-TO npll1'-lIl1HaM B npOMe)KYTO'-lHblli1 xono,QlI1nbHII1K (3), rAe npOIl1~BOAlI1nOCb 

nHeBMaTII1'-leCKafl nO'-lTa He MO)KeT cpyHK~II1OHlI1pOBaTb OT oxna>K,QeHlI1e C)KaTOrO B03,Qyxa nocne nepBOIl1 cTyneHII1. 

C)KaTOrO B03,Qyxa, C nOMOLl.\blO nepeKnIO'-laTenfl pe)KII1MOB ,Qanee OHa nona,Qana B nepBylO (1) 111 cneAoM BO BTOPYIO 

pa60Tbi BOCCTaHaBnll1BaeTCfI CTapafl cxeMa C npll1MeHe­ (2) cTyneHII1 KOMnpeccopa, B BO,QonpoBoA, a 3aTeM nepe­


HlI1eM B03,QYXO,QYBHbIX arperaTOB. TeKana AJlfl oxna>KAeHII1f1 B rpa,QlI1pHIO (5). 

Ka>K,Qblli1 3nK-93 II1MeeT no ,QBe COneHOIl1,QHbIX KaTyw­


KII1 nIl1TaHII1f1. B cny'-lae OTKa3a O,QHOIi1, aBTOMaTII1'-leCKII1 

BKnlO'-laeTCfI pe3epBHafl. 3TO - O,QHO 1113 npeIl1MYl.l\eCTB 


HOBOIi1 CXeMbl. 

rO,QOB0Ii13KoHOMII1'-leCKII11i13cpcpeKT OT BHe,QpeHII1f1 3TO­

ro TeXHII1'-leCKOrO peWeHII1f1 COCTaBnfleT 77,5 TbIC. py6 . 
 t (0 ~ 
nEPEXOAH~K AJ1~ 3nK 	 ­

• Bo BpeMfI pa60Tbi nHeBMOnO'-lTbl OT B03,QyxonpOBO,Q­

HOIi1 CeTII1 3aMeAnll1Teneli1 Hepe,QKo BbIXO,QII1T 1113 CTPOfl 

OCHOBHafl coneHOIl1,QHafl KaTYWKa 3nK. B nO,Q06Holi1 

aBapll1li1Holi1 clI1Tya~1I1111 He06xo,QII1MO, '-lT06bl B03,QYX 

nO,QaBanCfI '-lepe3 pe3epBHblli1 coneHOIl1,Q. npll1 3TOM I 


_____ JI 
Tpe6yeTcfI nepeKnIO'-lIl1Tb 3nK C OCHOBHoro coneHOIl1A~ ,----­
Ha pe3epBHblli1. C 3T0li1 ~enblO 1113 B03,QyxonpoBOAHO~ 
Tpy6bl AlI1aMeTpOM 100 MM 1I13rOTOBneH cne~lI1anbHblll1 - - OxnalK,LleHHaSl BOAa 
nepeXOAHII1K, B KOTOPOM cOBMel.l\eHbl BbIBO,Qbl OT co­ t - - HarpeTaSl BOAa 
neHOIl1AoB. YepTe)K 1I13,Qenll1f1 nOKa3aH Ha pll1cYHKe. ,Qnfl c:::====~===::::::t=:l 4 

~ HanpaBneH~e 
nOAKnlO'-leHII1f1 K 06paTHoMY KnanaHY nHeBMOnO'-lTbl B c:::===========!:= 5 nOTOKa SOAbl 

450 

TaKII1M 06pa30M, B CYLl.\eCTBYIOl.l\eli1 cxeM8 BOAa 
~lI1pKynll1pOBana no eAII1HOMY 3aMKHYTOMY KOHTyPy· 
nonY'-lanOCb, '-lTO BO BTOPYIO cTyneHb OHa nocTyna­
na, npoli1AfI npOMe)KYTO'-lHblli1 xono,QlI1nbHII1K, a TaK)Ke 

~1 nepBylO CTyneHb, rAe HarpeBanaCb 3aHOBO. B CBfl3111 
C 3TII1M Ha BbIXO,Qe 1113 BTOPOIi1 CTYneHII1 C)KaTblli1 B03,QYX __~2L-__----~====~~L 
oxna)KAancfI He,QocTaTO'-lHO, '-lTO Hepe,QKo npll1Bo,QlI1nO

300 J K neperpeBY 111 aBTOMaTII1'-leCKoMY OTKnlO'-leHII1IO KOM­

npeccopa. 
,Qnfl peWeHII1f1 np06neMbi 6blna 1I13MeHeHa cxeMa 

oxna)KAeHII1f1 KOMnpeccopa. Ha pll1cYHKe AeMOHTlI1pOBaH­
Hble Tpy6bl nepe'-lepKHyTbl. B CX8MY BKnlO'-lll1nll1 BMeCTOnOAa4a B03Ayxa OT 

'--.....I.r-rl-H---l>....... ....11----- OCHOBHOro COJ1eHO~Aa OAHoro ABa 3aMKHYTbiX KOHTypa Anfl ~lI1pKynflL\1I1111 BOAbl. 
B nepBOM BO,Qa npOXOAII1T '-lepe3 npOMe)KYTO'-lHblli1 xono­
AlI1nbHII1K 111 nepBYIO cTyneHb KOMnpeccopa. Bo BTOPOMrT,-;Tfttf;;;;;:;;;t-:;::=---- nOAa4a B03Ayxa OT 

pe3epBHoro coneHO~Aa 	 oxna>K,QeHlI1e BO,Qbl npOIl1CXO,QII1T TonbKO BO BTOPOIi1 cTYne­
HII1 KOMnpeccopa. 5naro,Qapfl BHe,QpeHII1IO HOBOIi1 cxeMbl 
OXna)K,QeHII1f1 KOMnpeccop pa60TaeT 60nee Ha,Qe)KHO, He 

neperpeBaeTCfI. 
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MOAEPH~3~POBAHHA~C~CTEMA 	 HeB03MO)KHO 6bln0 nO,QKnIO'-lIl1Tb K ~eHTpanbHoMy BO­
,QocHa6)KeHII1IO.060POTHOrOBOAOCHA6~EH~~ 

,Qnfl YCTpaHeHII1f1 3TII1X 	 He,QocTaTKoB CII1CTeMa 060­
• ,Qnfl 60nee 3cpcpeKH1BHOrO OXna)K,QeHII1f1 KOMn­ pOTHoro BO,QocHa6)KeHII1f1 MO,QepHII13I11pOBaHa (Pll1c. 2). 
peCCOpOB MO,QepHII13I11pOBaHa CII1CTeMa 060pOTHOrO Tenepb BMeCTO ,QBYX B Heli1 II1cnonb3YlOTcfI '-leTblpe 
BO,QOCHa6)KeHII1f1 . PaHbWe OHa CPYHK~1I10HlI1pOBana no BO,QflHbIX Hacoca: O,QII1H pa60TaeT, OCTanbHble - B 
cxeMe, npe,QCTaBneHHoli1 Ha Pll1c. 1. Ha cxeMe HanpaB­ pe3epBe. 
neHlI1e nOTOKa oXna)K,QeHHoli1 BO,Qbl Bbl,QeneHo CII1HII1MII1 rpa,QlI1pHfI II1MeeT e,QII1HylO KaMepy oXna)K,QeHHoli1 
cTpenKaMII1, HarpeToli1 - KpaCHbIMII1. npll1 OTKpblTlI1111 BO,Qbl, nO,QKnIO'-leHHYIO K BO,QoMepHoMY y3ny nO,Qa'-lll1 
3a,QBII1)KKII1 BO,QoMepHoro Y3na (9) KaMepa HarpeToli1 BO,Qbl ~eHTpanbHoro BO,QocHa6)KeHII1f1 . .Qnfl nO,Qa'-lll1 Ha­
BO,Qbl rpa,QlI1pHII1 (8) 3anonHflnaCb xono,QHoli1 BO,Qoli1 1113 rpeTOIi1 BO,Qbl OT KOMnpeccopoB B rpa,QlI1pHIO B Tpy60n­
CeTII1 ~eHTpanbHoro BO,QOCHa6)KeHII1f1. 3aTeM C nOMO­ pOBo,Qe CMOHTlI1pOBaHa 3a,QBII1)KKa (1), a oxna)K,QeHHoli1 
l.l\blO ~eHTp06e)KHOrO Hacoca (6) OHa nepeKa'-lIl1BanaCb BO,Qbl B 06paTHoM HanpaBneHlI1111 - 3a,QBII1)KKa (2). 
B KaMepy OXna)K,QeHHoli1 BO,Qbl (7). nocne Toro KaK 06e HOBafl cxeMa pa60TaeT no cne,QYlOl1\eMY npIl1H~lI1ny . 
KaMepbl HanOnHflnll1Cb, 3a,QBII1)KKa 3aKpbIBa.nacb, 111 BO,Qa npll1 OTKpblTlI1111 3a,QBII1)KKII1 BO,QoMepHoro Y3na (7) BO,Qa 
~lI1pKynll1pOBana no 3aMKHYToMY KOHTypy. no BO,QonpoBo,Qy cpa3y nO,QaeTcfI K KOMnpeccopaM (3). 
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PV1C. 2 

~3 KaMepbl oxna>KAeHHoli1 BO,Qbl BTOPblM HaCOCOM (5) 3aTeM OHa nocTynaeT B oxna,QII1Tenb rpaAlI1pHII1 (6), r,Qe 
no BOAonpoBo,Qy (1) OHa nOAaBanaCb K KOMnpeccopaM CHII1)KaeTCfI ee TeMnepaTypa. nocne Toro KaK KaMepa 
(3) Anfl ox.na)K,QeHII1f1. ,Qanee Y)Ke HarpeTafl BO,Qa no BO­ rpa,QlI1pHII1 3anonHfleTCfI AO HY)KHOrO 06beMa, 3aABII1)KKa 
AonpoBoAY (2) nocTynana B KaMepy HarpeToli1 BOAbl, a 3aKpblBaeTcfI. OAHoBpeMeHHo BKnlO'-laeTCfI O,QII1H 1113 
3aTeM nepeKa'-lIl1BanaCb B KaMepy oXna)K,QeHHoli1 BOAbl. ~eHTp06e)KHbIX HaCOCOB (4), KOTOPbl1i1 nO,QaeT BO,Qy Anfl 

,QaBneHlI1e BO,Qbl B Tpy60npoBo,Qe, IKoTopoe B oxna>K,QeHII1f1 KOMnpeccopoB. nocne oTpa60TKII1 HarpeTafl 
COOTBeTCTBlI1111 C HOpMaMII1 AOn)KHO COCTaBnflTb BO,Qa nocTynaeT 06paTHo B rpa,QlI1pHIO 111 6aK-peCCII1Bep. 
0,4 Mna, perynll1poBanocb C nOMOLl.\blO peAyK~lI1oHHoro no Mepe Bblnapll1BaHII1f1 BO,Qa ,Qonll1BaeTCfI B KaMepy 
KnanaHa (4). rpa,QlI1pHII1 '-lepe3 3aABII1)KKY (7) . ,Qnfl perynll1poBKII1 ,QaB­

OCHOBHOIi1 He,QocTaToK 3T0li1 cxeMbl - 60nbwoe neHII1f1 B CII1CTeMe II1cnonb3yeTcfI 6ali1nacHafl 3a,QBII1)KKa 
nOTpe6neHII1e 3neKTp03Heprll1111 AByMfI KpyrnocYTO'-lHO (5) . HOBafl cxeMa HaAe)KHa B 3KcnnyaTa~1I1111 111 npocTa 
pa60TaIOLl.\II1MII1 HaCOCaMII1 MOl.l\HOCTblO 15 KBT. KpoMe B 06cnY)KII1BaHII1I11. B aBapll1li1Hblx cII1Tya~lI1f1x nOflBlI1naCb 
Toro, B CII1CTeMe HepeAKo BblXOAlI1n 1113 CTPOfl peAyK~II1- B03MO)KHOCTb nOAKnIO'-laTb KOMnpeccopHylO K ~eHTpanb­
OHHbl1i1 KnanaH. B aBapll1li1HblX cnY'-laflX KOMnpeccopbl HOMY BO,QocHa6)KeHII1IO. 
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~H<I>OPMAU~SI 

3A MHTEnnEKTYAIlbHblM 

TPAHCnOPTOM &VIlVl1!EE 


B anpene B neTep6yprcKoM rOCYAapCTBeHHOM YH"'Bepc",­
TeTe nYTelil coo6~eH"'SI npowna III Me>KAYHapoAHaSl Ha­
y"'IHO-npaKT'""'IeCKaSl KOH<fJepeHL\"'SI « l<1HTenneKTyanbHble 
C"'CTeMbl Ha TpaHcnopTe» (l<1HTenneKTTpaHc-2013). 

• C Ka)l(gblM rogoM V1HTepec K 

KOHcjJepeHL4V1V1 B03paCTaeT. B 4V1C­

ne Y4aCTHV1KOB - cneL4V1anV1CT~ 

TpaHcnopTHOIll V1 V1HcjJopMaL4V10HHOIll 
ccjJepbl POCCV1V1 - npegcTaBV1TenV1 

UeHTpa V1HHOBaL4V10HHoro pa3BV1TV151 

V1 AenapTaMeHTa 6e30naCHOCTV1 
OAO «P)KA», 3AO Hlt1n «V1HcjJOPM­

3aw.V1Ta», OAO «neHrV1npoTpaHc», 

Hay4H~e pa60THV1KV1 POCCV1I11CKOIII 

AKageMV1V1 HayK V1 BbICWV1X Y4e6Hbix 

3aBegeHV1I11. KpoMe TOro, KOHcjJepeH­

L4V11O noceTV1nV1 npegcTaBV1TenV1 Kpyn­


HblX eBpOnelllCKII1X TpaHcnopTHblX 

KOMnaHII1111 5enopycclI1l11 , VKpall1Hbl, 


<DII1Hn5lHgll1l11 111 repMaHII1I11 . 

V1HTenneKTyanV13aL4V151TpaHcnop­

Ta - 3TO npoL4ecc, OT 3cjJcjJeKTII1B­

HOCTII1 KOToporo 3aBV1CV1T yg06CTBO 

Ka)l(goro naCCa)l(lI1pa, a TaK)I(e 

pa3BII1TII1e TpaHcnopTHblX cpegcTB 111 

TpaHcnopTHolll II1HcjJpacTpYKTYPbl. 
PeanV13aL4I1151 TeXHOnOrll14eCKOill 

nnaTcjJopMbl «BbICOKOCKOPOCTHOIll 

II1HTenneKTyanbHbl1ll )l(ene3Hogopo)l(­

Hblill TpaHcnopT», YTBep)l(geHHolll 
KOMII1CClI1elll no BbICOKV1M TeXHOnOrll1­

51M 111 V1HHoBaL4I1151M npV1 npaBII1Tenb­

CTBe PeD KaK OgHOIll 1113 nnaTcjJopM 

TeXHonorV14eCKOIll MogepHII13aL4111111 

POCCII1V1, 51Bn5leTC5I aKTyanbHblM 

HanpaBneHlI1eM npOMblwneHHoro 111 

C0L4V1anbHO-3KOHOMII14eCKOro pa3BII1­

TII151 CTpaHbl. 
UeHTp V1HHOBaL4V10HHoro pa3BV1­

TV151 OAO «P)KA" paccMaTpV1BaeT 

KOHcjJepeHI...\V11O «V1HTenneKTTpaHc­

2013» KaK KOMMYHII1Kal...\V10HHYIO 

nnow.agKY gn51 npegBapvlTenbHOro 

06cY)l(geHII151 MaTepll1anOB no npoeK­
TaM cjJYHgaMeHTanbHblX V1ccnegoBa­

HII1111 no aKTyanbHblM Me)l(gll1Cl...\lI1nnll1­

HapHblM TeMaM. OHII1 HanpaBneHbl 

Ha nepcneKTV1BHble II1ccnegoBaHII151 B 
II1HTepecax OAO «P)KA» V1 CB5I3aHbl 

C peWeHlI1eM npll1KnagHblx 3aga4 B 

06nacTII1 BblCOKOCKOpoCTHoro gBII1­

)l(eHII151. Pe3ynbTaTbl, nonY4eHHbie B 

xoge BbInOnHeHV151 npoeKToB, gon)l( ­

Hbl He TonbKO OTBe4aTb 3aga4aM CO­

48 6-2013 

TpygHII14eCTBa POCCV1I11CKoro cjJOHga 

cjJYHgaMeHTanbHblX V1CcnegoBaHII1111 
111 OAO «P)KA», HO 111 nOBblwaTb 

Me)l(gYHapogHbl1ll aBTopV1TeT poc­

CV1I11CKOIII HayKII1, II1HTerpV1py51 ee B 

MV1POBOIII HaY4Hblill np0l...\ecc. 
B xoge KOHcjJepeHI...\V1V1 Y4acTHII1KII1 

paccMOTpenll1 nYTII1 peanll13al...\111111 Tex­
HonorV14ecKolll nnaTcjJopMbl «BbICO­

KOCKOPOCTHOIII II1HTenneKTyanbHbl1ll 
)l(ene3Hogopo)l(Hbllll TpaHcnopT»; 

np06neM~ pa3pa60TKV1 egll1Holll 

KOMnneKcHolll CII1CTeMbl ynpaBneHII151 

gBlI1)1(eHlI1eM B~COKOCKOpOCTH~X 

(400 KM/4) noe3goB; Bonpocbl CO­

3gaHV151, pa3BII1TII151 V1 06eCne4eHII151 

KOMnneKcHolll V1 II1HcjJopMal...\1I10HHOill 
6e30nacHocTV1 II1HTenneKTyanbHblx 

TpaHcnopTH~x CII1CTeM; B3aIl1MO­

gelllcTBlI1e pa3nll14HbiX BII1g0B TpaHc­
nopTa Ha egll1Holll II1HTenneKTyanb­

HOIII nnaTcjJopMe. 
Ha 3acegaHII151x ceKI...\II1111 Y4aCTHV1­

Kill 06cygll1nll1 BonpOCbl npaBOBoro 
111 TeXHOnOrll14eCKOro 06eCne4eHII151 

II1HTenneKTyanbHolll TpaHcnopTHOIll 

CII1CTeMbl POCCII1I11CKOIII eDegepal...\V1l11, 

Meranom1COB 111 per1l10HOB, a TaK)I(e 

paCCMOTpenll1 pa60TY COBpeMeH­
HblX HaY4Ho-06pa30BaTenbHblX 

KOMnneKCOB, cnoc06CTBYIOW. V1X 

c03gaHII11O V1 BHegpeHlI110 COBpeMeH­

HblX II1HTenneKTyanbHblX TpaHcnop­

THblX CII1CTeM. CTygeHTbl yHII1Bep­

CII1TeTa nrvnc npll1H5Inll1 aKTII1BHOe 

Y4aCTII1e B pa60Te ceKI...\V1V1 Monogblx 

Y4eHbIX, acnV1paHTOB 111 cTygeHToB, 
npOxogll1Bwelll B nOCnegHII1111 geHb 

KOHcjJepeHI...\II1V1 . 
AlI1anor, He06xogll1Mblill gn51 

peWeHII151 CnO)l(HblX npaKTII14eCKV1X 

3aga4 no V1HTenneKTyanV13al...\lI1l11 

TpaHcnopTHOIll II1HcjJpacTpyKTYP~, 
COCT05lnC5I. HecoMHeHHo, 6ygyw.ee­

3a "YMHbIM» TpaHcnopTOM. 
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HA CTPA>KE IIIHTEP COB 

>KEnE3HOAOPO>KHIIIKOB 


• B anpelle 3Toro rOAa B MOCKBe npowel1 nSfTblH nl1e­

HYM UeHTpal1bHoro KOMLilTeTa POCCLIIHCKoro npocpec­
CLIIOHa11bHoro COlO3a >Kel1e3HOAOpO>KHLIIKOB LII TpaHC­

nopTHblX CTpOLIITel1elfl. Ha 3aceAaHLilLil 06cY>KAaI1L11Cb 
BonpOCbl 06eCne'ieHLIISf 6e30naCHbiX YC110BLIIIfI TpYAa 

Ha I1L11HelltHblX npeAnpLIISlTLllSlX. Y'iaCTHLilKLil aHal1L113L11pO­
Bal1L11 COOTBeTCTBLile pa60'iLllx MeCT LII onl1aTbl TpYAa B 

OTpaCI1L11 Me>KAYHapoAHbIM CTaHAapTaM. 6bll1L11 TaK>Ke 
nOABeAeHbl LIITorLil IlpoweAwero rOAa - «rOAa npaBO­
BOIfI rpaMOTHOCTLil 'il1eHOB npOcpCOI03a». 

Pa60TY n11eHYMa B03rnaBLII11 npeAceAaTel1b POC­
npO<1>>KEJla H.A. HLIIKLllcpOPOB. B CBoeM BblcTyn11eHLIILII 

OH OTMeTLIII1, 'iTO C03AaHLile YC110BLIIIfI TpYAa, 06ecne­
'iLilBalOl14L11X coxpaHeHLlle >KLII3HLII LII 3AOPOBbSl pa60T­
HLIIKOB, SfBI1S1eTCSf COCTaBHOIfI 'iaCTblO KOH~en~LIILII AO­

CTOIfIHoro TpYAa, KOTopaSf peal1L113yeTcSI B POCCLIILII LII 
nOCTeneHHO CTaHOBLIITCSI OAHLIIM L113 rnaBHblX HanpaB­
l1eHLIIIfI AeSfTel1bHOCTLil npo<pCOI030B. 

KOHKpeTHble CTaHAapTbl AOCTOIfIHoro TPYAa 6bll1L11 

npeAl10>KeHbl 'il1eHaMLil <1>eAepa~LIILII He3aBLilCLIIMbiX 
npocpCOlO30B POCCLIILII (<1>Hnp). K Ka'ieCTBeHHbIM xa­

paKTepLilCTLilKaM AOCTOIfIHoro TPYAa OTHOCSfTCSf: op­
raHLII3a~LllSI LII COCTOSfHLlle pa60'iero MeCTa; Ka'ieCTBO 

o60PYAoBaHLIISf, LIIHCTpYMeHTa LII cpeACTB Ma1101f1 Mexa­
HLII3a4L11L11, LIIHALilBLIIAyal1bHolfI LII KOl1l1eKTLIIBHOIfI 3al14L11Tbl; 

Ila11L11'iLile BpeAHblX npOLll3BOACTBeHHbiX cpaKTopOB; 

n6eCne'ieHLlle cne~OAe>KAolfI. 
POCnpO<1>)f(EJl npLlll1araeT MHoro YCLIII1L11If1, 'iT06bl 

YC110BLllSI TpYAa pa60THLilKOB TpaHcnopTHOIfI OTpaCI1L11 
1:00TBeTCTBOBal1L11 CTaHAapTaM. 3a nOCl1eAHLile ABa 

rOAa npocpLlll1aKTLII'ieCKaSf pa60Ta no YI1Y'iWeHLllIO yc­

1I0BLIIIfI TpYAa, npeAynpe>KAeHLllIO npOLll3BOACTBeHHoro 
TpaBMaTLII3Ma B OAO «P>KA» n03B0I1L1111a cOKpaTLIITb C 
44 AO 40 % (6011ee 'ieM Ha 100 TbIC.) KOI1L11'ieCTBO pa­

tiO'iLIIX MeCT C BpeAHblMLil YC110BLIISfMLII TpYAa. Ha nl1e­
HYMe npeAl1aral1ocb e>KerOAHO y11Y'iWaTb YC110BLIISf 

r PYAa Ha 20-TLII % pa60'iLllx MeCT C HeycTpaHSfeMblMLil 
BpeAHblMLil cpaKTopaMLil. 

KOI1L11'ieCTBeHHolfI xapaKTepLilcTLilKOIfI AOcTolfIHoro 

rpYAa SfBI1S1eTCSI BpeMSf TPYAoBOIfI AeSlTel1bHOCTLil pa­
tiOTHLilKOB. K CO>Kal1eHLllIO, B KOMnaHLilLil AonYCKaIOT­

CSI c11Y'iaLil cBepxYP0'iHOIfI pa60Tbl, oc06eHHo B 110­
KOMOTLIIBHblX 6pLllraAax, 'iTO npLilBOALilT K CHLII>KeHLllIO 
pa60Tocnoc06HOCTLil LII nOBblweHLllIO YTOMI1S1eMOCTLil 

1110Aelfl. n03TOMY HapSfAY C COBepweHCTBOBaHLileM 
nepeB030'iHOrO npo~ecca Tpe6yeTcSf npOBOALIITb pe­

a6L1111L11Ta~LIIOHHble MeponpLIISfTLilSI no BOCCTaHOB118HLllIO 

3AOPOBbSl >Kel1e3HOAOpO>KHLIIKOB. 
TeKYU4L111f1 rOA 06bSlB11eH npocpcolO30M «rOAOM 

3AopoBoro LII 6e30nacHoro TPYAa», pa3pa60TaH KOM­
n11eKC Mep no CHLII>KeHLllIO npoLll3BoAcTBeHHoro TpaB­

MaTLII3Ma LII c03AaHLilIO 6e30nacHbix YC110BLIIIfI TpYAa. 

HepeAKo HeC'iaCTHble c11Y'iaLil SfBI1SfIOTCSf pe3Yl1b­
TaTOM He TOl1bKO HeCOBepweHCTBa HopMaTLIIBHOIfI 

6a3bl, CTapeHLllSI TeXHLIIKLII, HO LII rpy60ro LIIrHopLllpo­

BaHLilSI HOpM LII npaBLIII1 oxpaHbl TpYAa. Y'iLIITbIBaSf Bbl­
COKLilIfI YPOBeHb TpaBMaTLII3Ma, npocpCOlO3bl C'iLIITa­

lOT He06xOALIIMbiM C03AaHLile 3cpcpeKTLIIBHbiX CLilCTeM 
OnOBel14eHLIISf 0 npLll611L11>KeHLIILII nOABLII>KHOrO COCTaBa, 

YBel1WieHLlle 06beMOB BHeApeHLIISf YCTPOHCTB aBTOMa­
TM'ieCKOIit nHeBMo06AYBKLII LII 311eKTpLII'ieCKOrO 060r­
peBa CTpeI1OK, a TalOKe HaI1L11'iLile CLllrHal1L11CTOB AI1Sf 

orpa>KAeHLIISf MeCT npOBeAeHLIISf nYTeBblX pa60T. 

CTPYKTYPHble npe06pa30BaHLilSf B KOMnaHLilLil co­
npOBO>KAaIOTCSf nepeAa'ieH Ha aYTcopCLIIHr He TOl1bKO 
BcnOMoraTel1bHblX, HO LII OCHOBHblX pa60T, B TOM 'iLIIC­

l1e no CBapKe pel1bCOBblX nl1eTelit AnSf 6eCCTbIKOBO­
ro nYTLII, COAep>KaHLilIO OTKOCOB 3eM11SfHoro n0I10THa, 

cepBLilCHOMY 06CI1Y>KLIIBaHLilIO. B 6011bWLIIHCTBe CI1Y'ia­
eB CO~Lllal1bHbllit naKeT pa60THLilKOB, nepeXOASfl14L11X B 

aYTcopCLIIHrOBbie opraHLII3a4L11L11, 3Ha'iLIITel1bHO HLII>Ke, 
'ieM Y >Kel1e3HOAOpO>KHLIIKOB, KOTOPblM npeAYCMOTpeH 
6ecn11aTHblH npoe3A, nOI1L11C AMC, Y'iaCTLile B Herocy­

AapCTBeHHOM neHCLIIOHHOM cpOHAe, OTAblX LII l1e'ieHLlle 

B BeAOMCTBeHHblX caHaTopLIISfX LII AP. UK npOcpcolO3a 
BblcTynaeT npoTLilB aYTcopcLIIHra Ha pa60Tbl, CBSf3aH­
Hble C 06eCne'ieHLlleM 6e30nacHocTLil ABLII>KeHLIISf noe3­

AOB, LII HaMepeH A06L11BaTbCSf coxpaHeHLIISf CO~Lllal1bHbIX 
rapaHTLIIH AnSf pa60THLilKOB 3TOH KaTeropLilLil. 

B TeKYl14eM rOAY B CBSf3L11 co CHLII>KeHLlleM 06beMa rpy­
30nepeB030K B OAO «P)f(A» pa3pa6aTbiBalOTcSf Mepo­
npLIISfTLilSf no 3KOHOMLIILII 3Kcnl1yaTa~LlloHHblX pacxoAoB. 
BeAeTcSf nl1aHOBaSf OnTLilMLII3a~LIISf 'iLIICl1eHHOCTLil nepco­

Halla B CTPYKTYpHblX nOApa3Ael1eHLIISfX. He06xOALilMO 
HaCTaLilBaTb Ha coxpaHeHLIILII pa60'iLllx MeCT, pa3pa60­

TaTb 06l14eCeTeBYIO nporpaMMY COAeHCTBLilSf 3aHSfTOCTLil 
BbICB060>KAaeMbIM cne~LllaI1L11CTaM, npeAYCMaTpLilBalO­
l14YIO C03AaHLile HOBblX pa60'iLllx MeCT LII nepe06Y'ieHLlle 
nepCOHal1a. B Ka>KAOH nepBLII'iHOH opraHLII3a~LIILII HY>K­

HO npLIIHLIIMaTb aHTLIIKpLll3L11CHbie Mepbl, npOBOALIITb pa­

60TY, HanpaBl1eHHYIO Ha CHLII>KeHLlle paCXOAOB. 
OTMe'ieHbl CI1Y'iaLII, KorAa HeKOTopble pa60TOAaTe­

11L11 BocnpLIIHLIIMalOT TPYAOBble cornaweHLIISf LII KOl1l1eK­
TLIIBHble AorOBopbl KaK cpopMal1bHble, He06Sf3aTel1b­

Hble K BblnOI1HeHLllIO, HapywalOT nopSfAOK LII CpOKLil 
Bblnl1aTbl 3apa60THOH nl1aTbl. Y'iaCTHLilKLil n11eHYMa 

nOA'iepKHYI1L11 HeAonYCTLilMOCTb TaKLIIX CI1Y'iaeB. npeA­
CTOLIIT A06L11BaTbCSf, 'iT06bl B HOBOM KOl1l1eKTLIIBHOM 

AorOBope OAO «P)f(A», KOTOPblH npeAcToLilT 3aKI1IO­
'iLIITb Ha 2014-2016 rr., 6bll1L11 coxpaHeHbl ypoBeHb 

C04L11a11bHbix rapaHTLilIit LII I1brOTbl AnSf pa60THLilKOB LII 
Hepa60TalOl14L11X neHcLiloHepoB. 3TO npLilAacT I1IOASfM 
yaepeHHocTb B 3aBTpawHeM AHe, n03B011L11T nOBbl­

CLIITb npoLll3BoALIITe11bHocTb LII Ka'ieCTBO TpYAa, 6YAeT 
cnoc06cTBoBaTb cTa6L1111bHOH npoLll3BoAcTBeHHoH Ae­
SfTellb HOCTLII KOl1l1eKTLIIBOB. 

nepBLII'iHbiM npocpCOlO3HbiM opraHLII3a4L11SfM Cl1eAY­
eT npOBOALIITb pa60TY, HanpaBl1eHHYIO Ha YI1Y'iWeHLlle 
Ka'ieCTBa TPYAOBOIit >KLII3HLII pa60THLilKOB, KOHTpOI1L11pO­

BaTb c0611IOAeHLlle HOpM TpYAOBoro 3aKOHOAaTel1bC­
TBa, KOl1l1eKTLIIBHblX AorOBopOB LII cornaWeHLllIIt, B TOM 
'iLIICl1e 06eCne'ieHLlle pOCTa peal1bHOH 3apa60THOH nl1a­

Tbl, 6e3YC110BHoro c0611IOAeHLIISf HOpM 6e30naCHOCTLil LII 

oxpaHbl TpYAa, peweHLIISf CO~Lllal1bHbIX BonpOCOB. 
no LIIToraM n11eHYMa npLIIHSfTO nocTaHoBl1eHLlle, rAe 

OTpa>KeHbl pa3pa60TaHHbie Ha 3TOM cpopYMe KOHK­

peTHble Mepbl cO~Lllal1bHOIit 3al14L11Tbi >Kel1e3HOAOpO>K­
HLIIKOB. 
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