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Cucrembl OXpaHHOW CUrHanusauyuu
Cocras

OcHoeHblIe ycmpolcmea cucmeMb! OXpaHHOU cu2Hanu3ayuu:

* O6HapyxeHuUs1 yrpo3 (n3sewlartenu).

» COopa n o6paboTkm nHcpopmauum (KOHTpPOribHasA NaHernb).
* OTobpaxeHunst AaHHbIX.

* OnoBeLyeHuns.

* Permcrtpaumm gaHHbIX .

* KoHTpons gocrtyna.

* YrnpasneHus CUCTEMOMN.

* MHTepdencsl kaHanos CBSA3N.

» Cpeacrea ynpaeneHusi BHELLHUMU YCTPOWUCTBaAMM.

* [TpOTMBOAENCTBUIO U NUKBUAALNN YIPO3.
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CucreMbl OXpaHHOW CUrHanusauuu
KOHTDOJ'II:HI:IE naHennwu

KOHTPOJIbHbIE NAHEIN
(MPUEMHO-KOHTPO/JIbHbIE
NMPUBOPLI)
OXPAHHOWU CUTHAJIU3ALIUN
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Cucrembl OXpaHHOW CUrHanusauyuu
TepMuHbl 1 onpeaeneHus

KonmponbHas naHesns — 370 yCTPOUCTBO cOopa u 0bpaboTkn nHopmaumm
OT cpeactB oObOHapyxeHus, ynpaBneHWs BHELWHWMW YCTPOWUCTBaAMU W

nepeaayu nHopmauuu.

MK — 3T0 TeXHUW4YecKoe CpeacTBO OXPaHHOW curHanusauum ans npuvema
coobweHnn oOT wusBewartenen (WNendoB curHanusauuu) wunu apyrux
NMPUEMHO-KOHTPONbHLIX npubopos, npeobpasoBaHUs CUrHaNoB, Bblaauyu
U3BELWEHNA AN  BOCNPUATUS  YEnOBEeKOM, JanbHenwen nepeaaqu
N3BELLEHUN U BKMNIOYEHUS OnoBeLlaTenen, a B HEKOTOPbIX Cryvyasx v Ans

3NEeKTPONUTaHUA OXPaHHbIX M3BeLLaTenen.
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CucteMbl OXpaHHOW CUrHanu3auum
TepMHHbI n onpeageneHusA

Uinedg - 3TO a3nekTpuyeckass uenb, COoeAuHSLWas BbIXOAHbIE Uenn
OXpPaHHbIX W3BeLWlaTenew, Bknw4vawwas B ceba BCnoMmoraTenbHble
anemeHTbl (ouoabl, pe3ucTopbl U T.N.) U COEAUHUTENbHbIE MpoBOAAa W
npegHasHayeHHas ONns BblgayyM W3BELLEHWA O MNPOHWKHOBEHWW, MNOMbITKE
MPOHMKHOBEHWS, HEUCMPABHOCTU, @ B HEKOTOPLIX Cry4yasx u AN nojayu
3NEeKTPoONUTaHUS.

lMpoeodHoU wnelg — 3TO 3NEKTpUYeckas uenb, BkMw4vawwas B cebs
BbIXOAHbIE LIENW OXPaHHbIX U3BELLATENEN, BCNOMOraTefibHble 3MEMEHTbI U
coeavHUTENbHbIE NPOBOAA.

Linetgh — COBOKYNHOCTb BbIXOAHbLIX 3NEMEHTOB (UHTEPdENCOB) YCTPOUCTB
obHapyXeHusa yrpo3, BCNOMOraTenbHbIX 3/IEMEHTOB U KaHana CBA3WN Mexay
KM n YOY.

30oHa — 3TO 4acTb OXpaHsemoro obbekTa, KOHTponMpyemasi O4HUM WK
HeCKONbKMMW LWnendammn curHanusaumn.

16



CucteMbl OXpaHHOW CUrHanu3auum
OcHOBHble 0CO6EHHOCTH

* [locTOAHHOE Hanu4yne OCHOBHOMO NUTaHUSA.

* Hann4une pe3epBHOro NUTaHUS.

* [IOCTOSAHHbLIW CAMOKOHTPOIb.

* Hanuumne wnendosB KpyrnocyTo4yHOM OXpPaHbl.

* LLiInpokne BO3MOXHOCTM NPOrpaMmmMmMpoBaHnsa CBOMUCTB M NapaMeTpoB
(nporpammMmHasg aganraums).

« CTpyKTypHas rubkocTb (annapaTHasa agantauus).
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CucteMbl OXpaHHOW CUrHanu3auum
Pexxumbl paboTsl

OxpaHa

¢ NMonHana oxpaHa.

¢ YacTuyHaa oxpaHa:

0 ¢ rpynnoBbiM UCKNKOYEHUEM 3apaHee 3anporpaMmmMmnupoBaHHON
rpynnel Wnendoe, obLen Anga 3Toro pexmuma;

U BbIDOPOYHBLIM UCKNIOYEHUEM LLUNENOB, onpeaensemMbIX B
KaXK40M KOHKPETHOM criyvae uHAnBuAayanbHo.

BapMaHTbl NOCTaHOBKW Ha OXpPaHy

O Kl B uenowm:
. B peXUMe NONHOW OXpaHbl;
. B PEXWME YaCTUYHOW OXpaHbl.

U Pasgenos (3apaHee nporpamMMHO 3agaHHbIX rpynn Wwnendos).
0 OtpenbHbIX Wnendos.
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CucteMbl OXpaHHOW CUrHanu3auum
Pexxumbl paboTsl

I'Ipoue,u,ypa MOCTAaHOBKW Ha OXpPaHy
C 3awuTon oT HenpasWbHbIX 4ENCTBUN.

[MpuHyauTENbHaA NOCTaHOBKA Ha OXpaHy.
ABTOMaTUYECKasi MOCTaHOBKAa Ha OXpaHy No BPEMEHMW.

O 000

C 3a4epKKon Ha BbIXoA
— C (bMKCUPOBAHHOW MO ANUTENLHOCTYU 3a4EPKKOIA;
— C NpepbIBAEMON 3a4EPXKKON;

0 bes 3agepxkm Ha BbIXOA :

— Korga yCTPOWCTBO ynpaBneHus HaxoauTcsa BHe
KOHTPONUPYeMoro oobekTa;

— KOraa yrnpasrieHne OoCyLlecTBITtAeTCA ANCTaHLUMNOHHO.
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CucteMbl OXpaHHOW CUrHanu3auum

5 Pexxumbl paboTsl
HexypHbii pexum (CHama ¢ oxpaHbl)

Pa3HOBUAHOCTW 3TOr0 peXxmnma:

— NOMHOE CHATWE C OXpaHbl (Korga B CUCTEME OTCYTCTBYHT 24-4yacoBble
Lwnendesl, KpoOMe 4aTYUKOB BMELLATENbLCTBA);

— YacTUYHOE CHSATME C OXpaHbl (Korga B CUCTEME eCTb LONOMHUTENbHbIE,
Kpome BmewaTenscrea - 24-4yacoBble wWwnendbl (KHOMKKM HanageHwus,
noXapHsle Wnendsl 1 gpyrue).

[pouenypa CHATUA C OXpaHbl
— C 3apepkkoit Ha Bxof.
— bes 3agepxku Ha BXod.

BapuaHTbl CHATUA C OXPaHbl
« KI1 B uenom.
— B peXxume nonHon oxpaHbl.
— B pexunme 4acTU4HO OXpaHbl .

+ Paspenos (3apaHee nporpaMMHO 3agaHHbIX rpynn wneindos).
» OTaenbHbIX WwWnendos.
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CucreMbl OXpaHHOW curHanusauum
PexxumMbl pabotsl

[lpo2pammupoeaHue

« 3aBopackoe.
* YCTaHOBLLUKOM.

 [lonb3oBaTenbCcKoe.
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CucteMbl OXpaHHOW CUrHanu3auum
Tunbl KOHTPONbHLIX NaHenei (cTpykrypa)

HeagpecHsble KI1 co wnendamu pagnansHOn CTPYKTYpPbI

PapnanbHblie

wnendsol
PagunanbHblie PapunanbHblie
wnendobl Lwnendsol
KoHTponbHasa
naHenb

KnaBuartypa
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CucTeMbl OXpaHHOW curHanusaunm
Tunbl KOHTPONBHLIX NaHenen (crpykrypa)

» HeapgpecHbie KI'1 ¢ gpeBOBUAHON CTPYKTYPOW

bazosble
paguanbHble PaguanbHble PagmansHble PagpnanbHbie
‘ " wineiidbl wnendol wnendbl Lneiidsbi
Knasuartypa ‘ ‘ Knasuatypa ‘
() C |
KoHTpONbHas =TTl Pacwwvpurens | Paclumpurens; = Paclimnpurens|
naHenb ‘ | ==t ‘
PaouansHbie PaovansHble PappanbHbie
LNerdbl LLNendbI Lneidsbl
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» AgpecHsble K1

Knasunartypa

AnpecHbiit
N3Belarens

CuUCTEMbI OXPaHHON curHanusauuu

Tunbl KOHTPONBHLIX NaHenen (crpykrypa)

KoHTponbHas
naHenb

Paspenurens
wnenga

(C nHaMBUAYanbHOW agpecauunen yCTpouCTB)

AnpecHbIn
n3eewarerss

‘AmpecHbin | | ABpecHbiil
n3gewarens nsgellarens
AnpecHbIn AnpecHbii
n3selwarernb n3pewarenb
Mopynb Mopynb
NoaKNoYeHUs ynpasneHus
A A i
v
HeapnpecHble

yCTpoWUCTBA

Paspenutens
wnenda




b

bazoBble paananbHbie
lwnendobi PanuanbHble
wnendm
Knasunatypa ‘
Wi & ]
KoHTponbHas SI=== Pacwuwputens
naHenb ‘
PagvanbHbie
wnendobi

AnpecHoln
u3BellaTens

CucTeMbl OXpPaHHOW curHanusauum
Tunbl KOHTPONbHLIX NaHenei (cTpykrypa)

AnpecHsbli
n3Bellarens

PaauanbHblie
lwnendsol

Pacwunpurtens

PaaunanbHbie
wnendb

» KombuHunposaHHble KI1c ApeBoBMAHOW CTPYKTYpPOW

PannanbHble
lwnendsol

KnasuwaTypa ‘

Pacwnpurenb

Pa,n,b{ahl;Hble
Lnendbl

AnpecHbln
n3BellaTenb

AnpecHbli
n3sellarens
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Cucrembl OXpaHHOW CUrHanusauuu
Tunbl 30H

30HbI 8X00a/8bIx00a Ul 30HbI C 3a0EPXKKOL.
Mo3sonsaT 6e3 hopmuposaHusa curHana TPEBOTA:

U BbINTU C OXpaHseMoro obbekTa B TeYEeHUe 3a4epXKn Bbixoda nocne
NOCTaHOBKU CUCTEMbI Ha OXPaHy,

 BOWTU Ha oxpaHsieMbli OOBEKT U CHATb €ro C OXpaHbl B TeYEeHUEe
MPOMEXyTKa BpeMeHK, onpeaensaemMoro 3afepXxkon exoaa.

30HbI HeMeOoneHHoU peakyuu.

30HbI Npoxooa.

30HbI KpyariocymoyYyHoU oxpaHsbl (24-yacossble).
[ToXapHbIe 30Hkl.

30HbI OHEBHO20 KOHMPOJIA.

Vicknoyaemble U3 oxpaHb! 30HbI.
— He UCKnYaeMble (NPUOPUTETHBLIE) 30HbI;
—  UCKNKYaemMble U3 oxXpaHbl BbIDOPOYHO,
— UCKMNYaeMble U3 oXpaHbl rpynnoun;
— aBTOMaTUYECKW NCKMNKYaeMbIe, B cny4yae HEUCNPaBHOCTMW.

26



CucteMbl OXpaHHOW CUrHanu3auum
Tune! wnendos

PaduaribHbie wrneligbl
- MNOAKMIYAaKTCA K KOHTPOMbHOW NaHenu wnu Apyromy YCTPOUCTBY B
OJHOW TOYKE.

Konbuyessie wnelig
- NOAKNHKYaEeTCA K KOHTpOJ'IbHOf:i naHesmnn B ABYX TOYKaX — B Hadale "
KOHLe Lwneunda.

KombuHuposaHHbIe wineligbi
= 8apuakHin coeMecCinHOc0 UCrofib3osaHus npedbtdymux deyx murios.

HeadpecHsble wielichbi
- BCE M3Bellarternu, BKIKYeHHbIE B TakKue LLIJ'IEﬁCbe, HE pPa3nMn4yaloTCH
nHaAnBunayarbHO KOHTpOJ’leOﬁ naHenbko.

AOpecHsbie winetgsbl
- n3pellarterin UMerT MH,D,MBM,D,yaHbeIIFI afpec.
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CucteMbl OXpaHHOW CUrHanu3auum
Tune! wnendos

[lopozosklie (OuckpemHsie) winelgbl , y KOTOpPbIX WHMOPMATUBHbLIM
ABMNAETCA HekoTopbln napametp wnendga. OObMHO 3TO  €ero

conpoTueneHue. [Npocrenwmne, Hanbonee pacnpocTpaHeHHbie Wrendsbl

AHanozoseble wrneticobl - nNPoOU3BOAMTCA W3MEPEHUE W  aHanui

aHanoroBsoro napameTpa wnenda.

L{ucbposbie wnelichbl - 3TO WWHBI [aHHbIX, AN WHPOPMALMOHHOIO

obMeHa c u3BellarensaMmu n apyruMmm ycTponctesamu wwnenda.
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CuUCTEMbl OXPaHHOI curHanusaumum

Xapakrtepuctukm wnendos

« Kawnan cesi3u ¢ useewamensmu (nposodHou — becriposodHo).

*  CxemMomexHuKa rnposooHsbIx wirnetgos.

— HopwmanbHo 3amkHyTbie (H3LL).

A A

nop

— HopmanbHo pasomkHyTbie (HPLL).

/

/

HOD-

CocToaHne
Hopma  Tpesora Wienda
RLLEFE
CocrosiHme
Tpesora Hopma Wreida
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CucTeMbl OXpPaHHOW curHanusauuu
Xapakrtepuctukm wnendos
--  C OKOHe4HbiMu pesuctopamu (LLUOP)

P1_t Risn
Rncpz._.. oot s e
=3) / B, [Eesee S N
H{: = ) N AN S
nop1 : !
' CocTosiHne
) Tpesora Hopma Tpesora Wieida
— C OKOHEYHbIMU pe3ncTopamm
NOBLILLEHHOW NHAOPMATUBHOCTU  Fus
R R
P1 0 lop:
/1, "?RU
R g [
P3 / P2 7 0P
R, R,
: == CocTosHue
] WeE wneiida

HeucnpasHocte Hopma Tpesora Bwmewarenscreo
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CucTeMbl OXpPaHHOW curHanusauuu
Xapakrtepuctukm wnendos

* YnBoeHue 30H

Ry, |
P1 % P2 7 R“Dpl . | CocTosiHue

| | wnenda
K3 3oHa 1 3oHa 2  O6pbiB
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CucreMmbl 0XpaHHOW CUrHanusauymm
Xapaktepuctuku wnendos

Lonycku Ha conpomusneHue anemMeHmos winetugos

Rum = Z Rs

P1
. A Rn0p2
P2 / R,
R
S _...._Ry/?
. | CocTtogHune
wnenda

Tpesora Hopma TpeBora
MuHumanbHas 0numenbHOCMb HapylweHUsi

3awuma om nepeapy3ok
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CuUCTEMbI OXPaHHOW curHanusaumum

Pazpnensl

Pa3desn — nornyeckas KOHTPONbHAaA naHenb C He3aBUCUMbIMU U obLmmn

lwinencamm, NnonbL3oBaTeENAIMN, BbIXogamMu U T.M.

Paspen 1 Pasgen 3
basogbie paguanbHbie
wnendobl PagnansHbie PaauanbHbie
lwnendsl lwnendol
KnasnaTtypa ‘ ‘ Knasuatypa
G |
KoHTponbHas| =] Pacwwuputens| | Pacwuputens
naHesnb ‘
PapnanbHele PaguanbHbie
wnendsbl wnendsol
Paspen 2

PanwnanbHbie
Lwnendsol

Pacwuputens

PapnanbHble
wnendsbl

Pasgen 4
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MyHKT OXpaHbl

‘ ‘@ WuHa paMHbIX

e

Wneiids Wnede:

S s &=

e

CucreMbl OXpaHHOW curHanusauunm
YPOBHU NPUHATUS pELUeHNA

Taxkrtuka oC
oxpaHbi npoeaHuA

WNaeeweHne
Pexum
paboTel _
WHpopmauyus
Anropatm
aHanuaa

MapameTp wneinda

MFOPHTM Com'oaune
oﬁpa&om 30HBI

KoHTponupyemsie
napamMeTpbi
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CucreMmbl 0XpaHHOW CUrHanusaumu
KOHTpOJ’Ib A0CTyNna K cucreMe

[lencTBUSA C CUCTEMOM:
— [lpoepammuposaHue cucmemsbl ycmaHO8UUKOM
(Ha mecTe unu ,H.MCT&HL!MOHHOG).
— [lonb3ogamerbCcKoe rnpozpaMmuposaHue.
— [eticmeusi rno yripasneHuro cucmemou.
— [edcmeus no obecnyxugaHU cucmemsl.
— BebinonHeHue pa3oebix delticmeudl.
— [etlicmeusi, mpebytouwjue 0onofHUMensHo20 KOHMPOJIsi.
— CoobuweHue 0b onacHol cumyayuu (noxap, HanadeHue, ...).

— CoobuweHue o npuHyxoeHuu.
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YemaHoswuka
Xo3sUHa
[Tonb30eamenel
CnyxebHble
[MpuHyx0eHus

YnpasneHus

Cucrtembl OXpaHHOW CUrHanu3auuu
Maponwu
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CucteMbl OXpaHHOW CUrHanu3auum

Maponwu

N° | YpoBeHb pocTyna [Mpaea

0 |OxpaHHuk TonbKO NPOCMOTP NPOTOKONAa cObbITUA

1 |Y6opuwuk TonbKO NOCTaHOBKA Ha OXpaHy

2 |CTopox TonbKO NOCTaHOBKA N CHATUE C OXPaHbl

3 |llonb3oBaTenb CDyHI(LI,MEM MOCTaHOBKW/CHATUSA C OXpaHbl 1
"uBepHc:aro Konokonb4ymka"

MonbsoBarens I'Ipeublﬂyu.lee + (hYyHKUMKM NpoCcMOTpa U nevaTu

5 |lons3oBartens Mpenbigyuiee + QyHKUUU TECTUPOBAHUSA 30H U
BbIXOOOB

6 |MeHepxep Mpegeigywee + Naponu, CUCTEMHLIE Yachl U
KOHTPONbL TaUMEpOoB

7 |VHXxeHep Bce dhyHKUMKU MEeHI0 (C orpaHnyeHusamMn)

8 |ductaHunoHHbIA poctyn |Bce GyHKUMU MEHI0
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CucteMbl OXpaHHOW CUrHanu3auum
Pexxumbl paboTsl

lMpozpammupoeaHue

» 3aBopackoe.
* YCTaHOBLLUKOM.

 [lonb3oBaTenbCckoe.
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Cucrtembl OXpaHHOW CUrHanu3auuu
Maponwu

CnocoBbHOCTL COXpaHATb 3anporpaMmMUMpOBaHHbIE CBOWCTBA W MapaMeTpbl
NPV NOMHOM OTKMHYEHUN NUTaHUS.

BoccTaHoBneHne 3aBoACKOro NporpaMmmmnpoBaHus.

3anucb AaHHbIX B NamMsaThb:
— MPSAMbIM, HENOCPEACTBEHHbLIM BBOAOM B SYEAKN NaMATK

— KOCBEHHbIM, C MOMOLL|bIO MEHIO
— KOMUpPOBaHWe NOArOTOBNEHHON paHee NPorpaMmMHoOi KoHUrypaumm

BaxHble ocobeHHOoCTH:
— HeobxoagmmocTb Naponsa ANSA BbINOMHEHUA KOMaHA
— Bo3MOXHOCTb BOCCTAHOBMEHUA NapOss
— CoobuweHune o6 onacHoi cutyaumnm
— CeoeBpemMeHHasi CMeHa naponem
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CucteMbl OXpaHHOW CUrHanu3auuu
3au.mTa OT HeCaHKUMOHNPOBaHHOIO MNporpaMmmMmmupoBaHns

[TboepaMmMHbIe Memoosi.
AnnapamHbsie Memoosl.

OpeaHu3ayuoHHbIe MEMOObI.
MeTtoa obpaTHoro (NOBTOPHOro) Bbl30BA.
PaspelueHne BO3MOXHOCTY ANCTaHLMOHHOrO NPOrpaMMMPOBaHUS.
KomaHga paspelueHns AUCTaHLMOHHOrO NporpaMMmupoBaHins.
Peructpauusa B 6ase gaHHbIX (hakta BXoAa B PEXUM NPOrpaMmMmupoBaHus.

Mepesaya cooBLIEHNUA O NONbLITKAX NPOrPaMMUPOBAHNA Ha LEHTPAnNbLHYIO

CTaHuuo HabnwgeHus.
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CucteMbl OXpaHHOW CUrHanu3auum
NMHanKaumusa COCTORHUSA

YTo HeoBxoanMmo oTobpaxaTsb:

« CocToaHue obbekTa:
— Tekyljee,
— npejbigyuimne UnKIbl NOCTAHOBKW/CHATUSA C OXpaHbl.

+ CoCcTOsiHNEe CUCTEMbBI CUrHanmn3auuu:
— wnendgos;
— 3NEMEHTOB CUCTEMBI;
— KOHdpurypauus (coctaB) CUCTEMbI,

Cnocobkl uHOUKayuu:
*  BU3yanbHas;
*  3BYyKOBas.
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Cucremsbl OXDaHHO_I:."t CUurHanmlsauuu
NMHanKauusa COCTORHUSA
Yempoliicmea 3eykoeol uHOuUKauuu

. CHpEHbl. P
« 3ymMmMepbl. e
* [nHamukn. = ]
S oy
Yempoicmea eu3yanbHol uHOUKayuu e A -
. . l o
YcTpoucTea ¢ hMKCUpoBaHHbIM Habopom coobwexnmia | |

* [Npobneckosble namnbi.

+ CeeTtoanoaHbie NHANKATOPLI.
* UundbpoBble nHankaTopsbl.

* CerMeHTHble NHONKATOPbI.

YCTPOWCTBA C NporpamMmmMmmnpyemMbiM Habopom coobLueHui
* AndasutHo-undgposblie XK.
* MoHuTOpSI.
+ CeHcopHble gucnneu.
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CucreMmbl 0XpaHHOW CUrHanusaumu
MHanKauma cOCTOSHUSA

Cnocobbl yBenuyeHns MHpopMaTUBHOCTH

«  Moaynauusa (MaHMnNynaumsa) MHTEHCUBHOCTU U3Ny4YeHus (CBeTa unu 3Byka):
— WN3MEHEeHMNe OCHOBHbIX NapamMeTpoB (APKOCTU, LBETA UMK TOHA);
— WN3MEHEeHWe BPEeMEHHbIX NapamMmeTpos.

« CocTosiHMe Kaxaoro wnenda MoxXeT oTobpaxaTbcs Ha CBETOANOAHOU
Knasuarype:
— HOpMarnbHOE COCTOAHWE (CBETOAUOM HE FOPUT);
— HapylleH B 4aHHbIW MOMEHT (ropuT);
— WUCKMYEH U3 oxpaHbl (MeaneHHo Muraer);
— Tpesora (bbICTPO MuUraeT).
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Cucrembl 0OXpaHHOW curHanusaumu
. YcTpoicTBa nHAUKaLUK COCTOAHNSA
Yempolcmea:

* C AUCKPETHbIMWX MHOANKaTOpPaMW;

s O
1 2 3 4 5 87T 8

MQI' 9 10 11 12 13 14 15 16
aom

SOPUL ST DT 3oHw

* C hMKCHMpPOBaHHbIMU COODLLEHNAMMN;

-

* CnporpammumpyemMmbiMn coobLieHnamu

.
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Cucremsbl QXp&Hﬁ&ﬁ CurHanumsauunu
YcTpoicTBa ynpasneHns u nHankKaunm

BcTpoeHHas knaemuarypa.

BbIHOCHbIE KNaBuaTypsi.

YCcTponcTBa C CEHCOPHbLIM 3KPaHOM.

CuutbiBaTENMN.
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CucTeMbl OXpaHHOW CUrHanNu3aLumum
YCTpOWUCTBa yNpaBneHusa n uHaAnKaumm

* [1K c cooTBeTcTBYIOWMM [10.

Pl
w0y Joim | |

Ee”b‘i;g:g'bl HESERAES T ITT LT JJJJJJJJJJJJJJJJ
L{ethlemum.,--'JJ_JJ Sl Ia.&”m FrrTa—

BbIXO.EI,bI

LiBeTHbIE TO‘-IKH -
aKTMBHBIE WNendwl
W BLIXOObI

I Groups
Mepexknoyarenu 12345678
t;%(;';c::nﬂon: ‘-h-%—l‘ %iii‘iii{i TITIl1L] tzaeunry
- i T ﬂiﬁﬁi

[(Co™] <o | re
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CucreMmbl 0XpaHHOW CUrHanusaumm
Bbixoasl

HasHa4vyeHwue:
* ans obmeHa nHhopmauven;

*  [ANs B3aUMOJENCTBUS C APYrvMU YCTPONCTBAMU;
*  ANS ynpaBneHus apyruMu yCTPOMCTBaMU U CUCTEMaMU.

Bbix00bl coobuweHull 0 mpegoee U criy>ebHbix coobuweHul

BUHapHbIN BbIXOA TPEBOIN.

BuHapHbIA BbIXOA TPEBOMN NOBLILLEHHOW WH(OPMaTUBHOCTH.
buHapHbIe BbIXOAbl COCTOSAHUA.

ABTO03BOHLUMK (NMPOBOAHON unu BecnpoBO4HOWN).

RS-232, RS-485.

NHTepdencobl KOMNbIOTEPHbLIX CETEMN.

NHTepdencobl yCTPONUCTB rofiloCOBON CBA3WN.
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CucteMbl OXpaHHOW CUrHanusauum
BbixoAasl

Peanu3ayus ebixodoe ynpaeneHus

* Pene.
— C chukcaumen cocTossHUSA / ¢ BpEMEHHOW BbIAEPKKON.
— [lo dukcupoBaHHOMY COBLITUIO / NporpaMmmMupyemMbie.

— «Cyxme» KOHTaKTbl / nofaya HanpsiKeHus.
* BbIxoabl TPAH3UCTOPOB C OTKPbLITLIM KONMEKTOPOM.

e 3J'Iel{Tp0HHble NOrn4eCKmne BblXoabl.
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CucteMbl OXpaHHOW CUrHanu3auum
UCTOUMHUKK NUTAHURA

AcmoyYyHuUKu numaHus

He oTknwyaembil NCTOYHUK MATAHUA.
OTKNO4YaeMbi UICTOYHUK NUTAHUA.
Bbixoabl onoeelyatenen (Bkno4vaembie no codboituio KMM).

OcHoBHbIE NapameTpbl
HomuHanbHoe BXOAHOE HanpsikeHue 1 npeaenbl ero U3MeHeHus
HomMuHanbHoe BbIXOAHOE HanpsiKeHWe U Npeaensl ero N3MeHeHus.
MakcumanbHble 3Ha4YeHNst TOKOB MO KaXKa0My BbIXOAy.
3aLlumTa BbIXOOO0B.
KoHTpOnb COCTOAHUSA M 3aLLMTa akKyMynsaTopa.
Bpemsi paboTbl OT pe3epBHOro NUTaHUS.
Bpemsi BocCTaHOBNEHUA akkyMynsaTopa.
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CucTeMbl OXPaHHOI curHanusauuu

UCTOYHUKW NMUTaAHWUSA
220 +19% .., B, 187 o 242 B.

230+10% ., B, 1955..252B

U, B
a50%10%
242
220 S~
230'1 &% : —/
187 -
o —
l Tpea Tpea
| « —» < >
|
0 t

Bpemn pa60'rb1 OT pe3epBHOro nNMTaHnA 1 BpemMAd BOCCTaHOBITIEHUA
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- CUCTEMbI OXPaHHOW curHanusaumuu
NCTOUYHUKIK MUTAHURA

YCTPOWCTBO 3aLMTbl akkyMmynsaTopa ot rnybokoro paspsaa

KOHTponbHasa
naHenb

YcTponcrteo
3aumThl AKKYyMynaTop
akKymynsropa
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CucreMbl OXpaHHOW curHanusauunm
KOHCTPYKLMKM KOHTPONbHbBIX Naxenew

52



CucreMmbl OXpaHHOW curHanusauum
MoaknoueHue ycTponcTs
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U MNpoBoaHbIe.

L BecnpoBogHble.

* BblaeneHHble NnHu.
« CneyunanbHble MUHUK.
* [lpoBoAHbIE TENEMOHHbLIE.

« BecnposogHble TenedoHHbIE

Cucrembl OXpaHHOW CUrHanusauuu
Kananel nepeaaun coobuweHnin

» CneynanusnpoBaHHble A pyroro
HasHa4yeHus.

* MpegHasHa4eHHble ansa COC.

* KOMnboTEPHbIE CETU
" NPOBOAHbIE,
* DecnpoBoOAHbIE,;

U nokanbHbIE,;

U rmoBaneHbIE.

54



CucteMbl OXpaHHOW CUrHanu3auum

CrpykTypa
U Annapamdas cmpykmypa.

Q  [lpoepammHas KOHuaypayus.
U OpeaHuszauuoHHasi cmpykmypa.

YnpaeneHue, omobpaxeHue u nepedaya uHghopmMmayuu
YnpaeneHue
* [lonb308amernem.
+ MecmHoU oxpaHod.
« LleHmpanu3ogaHHoe.
T.e. ueHTpanu3oBaHHOe, AeLEeHTpann3oBaHHoe UM KOMOUMHUPOBAHHOE.

OTobpaxeHne nHcpopmaumn

[Nonb308amerio.

MecmHol oxpaHe.

Llenmparnu3osaHHoOU oxpaHe.

Kakas uHgopmayusi — 0606WeHHbIl cuaHan mpesoau, UHghopmamueHbI.
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Cucremsl oxpaHHoﬁ CUrHanmsauuu
CrpykTypa (0AHa@ KOHTPONbHARA NAaHENb)

(makc. 1 A) oTknoyaembid (makc. 300 MA).

NcTtouHmki2 B + l— -+ i- McTouHuk 12 B aBTomartnyecku
BHeluHAa cupeHa

0 o

[[ o
D S| - Maxensb (6e3 undposoro
Make. 2 A YCTPOWMCTBA aBTOA03BOHA)
\Af Crtpob N
S =
Makc. 0,75 A 16 B
40 BT | .
~ 220 B’ C ‘ Akkymynsitop 12 B, 7 A*y
BcTpoeHHoe pene T
H3K /HPK: 2
— o o 0 0 0 o 0 O o O o o
| 1234567 8

XKW knaBuartypa

BasoBble NpoBoAHbIE WNEendbI

(8% wineid ¢ nUTaHUem
no wneingy oo 30 mA)
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Cucremsl oxpaHHoﬁ CUrHanmsauuu
CrpykTypa (0AHa@ KOHTPONbHARA NAaHENb)

bazoBbie
paguanbHble PagnanbHbie PapmnanbHbie PagyansHble
‘ " wneidbl Lwinendol wnendbi Lwneidbl
‘ ‘ | Knasuatypa |
K OHTPONLHAS Pacwupurens| | Pacluupurens| T Pacluvpurens
rMaHenb ‘ \ 7 ! ‘
PaananbHbie PapnansbHbie Pa,u,ma.fbl-:ue
Lwineidbl wnendbl Lwnevicpbl
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Cucrembl Oxpa-HHO.I:."! CUrHanunsauunu
CrpykTypa (HeCKO/IbKO KOHTPOMbHbIX Naxenei)

i |
KoHTponsHas | | ' |[KoHTponbHas
naens | naHens
I |
|
i |
| ' TIyHKT OXpaHsbl i
| i |
| | - = — :
KoHTponsHas | | L . =|:|j |
naHens : | IKOHTpOnbHaA |
i > naHens |
! Wnewndeol !
I |
| :
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CucTeMbl OXpPaHHOW curHanusauum
CrpykTypa (HeCKO/IbKO KOHTPOMbHbIX Naxenei)

|
KoHTponbHas ~ |KoHTponsHas
navens NMnHnn | naHens
NOAKNIOYEHUS |
Kknasuatyp

KoHTponbHas
naHenb

NMuHK i
NOAKMNIYEeHNS

| Knasuatyp
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Cucremsbl OXpaHHO_I:"t CUurHanmsauuu
CTpykTypa (HeCKONbKO KOHTPOMbHbIX NaHeneit)

KoHTponsHas
naHens

KoHTponeHas
naHenb

CeTb

KoHTponeHas| |
navens ||
| |
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CucreMmbl 0XpaHHOW cUrHanusaumu
Cucrembl MOHUTOPUHIE (LEHTPANU30BAHHOIO HabnwaeHus)

OcHoBHasa 0CobeHHOCTb — KaHan CBA3Nn

TenedOHHbIE NPOBOAHbIE NMUHUK

o [Nepexknioyaemsble.

o 3aHATbIE.

o KommyTupyemble (ronioCoBOM CBSA3N).

KaHanbl COTOBOW CBA3U
o [onocosow cBA3W (aHaNor KOMMYTUPYEMbIX MPOBOAHbIX).

o SMS.
o GPRS.
o CnyxebHbie.

PagunokaHanbl
©) CﬂBLLM&ﬂMSHpOBaHHble APYroro Ha3Ha4eHuA.

MobunbHOM CBA3N

CneyunansHOW paguoceaan (nepegavn teneMmeTpudeckon nHopmauuuy, ...)
o [NpeaHasHavyeHHbIn nmeHHo ansa COC.

KomMmnbloTepHble ceTu
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CuUCTeMbl OXPaHHON curHanusauumn
Cucremsl UueHTpannM3oBaHHOMoO HE!EI'I:I‘O,D,EHMH no nepekKnw4aeMbiMm JTIMHKUAM

MyHKT ueHTpanmsaoBaHHOW
OXpaHbl

MynbT uUeHTpanuusoBaHHOoIro
HabnwopeHnsA

TenedoHHas nuHna MLO

ATC |

Annaparypa
ATC

AbBoHeHTCcKk1ne
TenedoHHbIe NMMHWuK

" =

OkoHeuvHoe OkoHe4yHoe OkoHeuvHoe
VYCTpOWMCTBO yCTpoOWCcTBO YCTpOWnCTBO
KoHTponbHas KoHTponbHas KoHnTponbHa
naHernrnb naHenke madHenke

OxpaHAaembiA
obbekKT

OxpaHAaembiA
obbekKT

OxpaHaemMbii
ob6bekKT
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CuUCTeMbI OXPaHHOI curHanusauuu
Cucremsl UueHTpannM3oBaHHOMoO Haﬁﬂ:l'O,D,EH.Hrﬂ no nepekKnw4aeMbiMm JIMHUAM

e}
T~ 1 e
! N
| ATC
W
AnnapaTtypa
4 A;E -
j.
[ _
ABOHEHT Annapartypa
S OCC

1 +
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CucrteMmbl OXpaHHOW CUrHanusauuu
Cucremsl UEHTPa/IN30BaHHOIro HabnwogeHns no nepeKnw4yaeMbiMm 1IMHUAM

ATC
AT

MN3sewarenu
T~ T~

Bnok nutaHus

PetpaHncnsatop N1

® BuiHOCHOW | YertpoiicTeo

: i | |
' : | 1
' l | 1
: I | :
| : : [
| i i : I |
: WHOWKATOP OKOHEe4HOoe ; : ' MyneT :
| |
| | Wneitpy kontpons s ] | | | (480 Homepos) |
| WI‘IDMﬁbITMﬂ Hapsna | | | | ’
| 1| | ' |
. 1 | | Ungpponeyats | |
K <7 g1 | | ) |
..U _J | | I
i i
YO 120 !
YO 361 f
| PetpaHcnatop N°%4
YO 480
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Cucrtembl OXpaHHOW CUrHanusayuu

Cucremsl UeHTPaIn30BaHHOIMo HabnwaeHus No 3aHATbIM AUHKUAM

4S(f)
= >
0,3 3,4 18 f, k'u
OCC
C1 |C2
R1 C3
|
|
L1 :
Annapartypa —\_A_A_/—— lenegoHHbIN
ATC ANV annapar

L2
R2
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Cucrtembl OXpaHHOW CUrHanusayuu
Cucremsl UeHTPaIn30BaHHOIMO HabnwaeHUA NO 3aHATLIM NMNHUAM

NMyHKT UeHTpanusoceaHHON
oxXpaHe=l
MynesT UeHTpanuMIoBaHHOIro
HaGnmoaoeHns

TenedroHHas nuHWAa MNULO

. ATC

i AnNnnaparypa
ATC PetTpaHcnaTop

AbBGoHeHTcKMe TenedoHHbIE NMUHWMK ‘

i T N — [ ——- S, TENEDOHNINPOBA HH bIA
DPUnNeLTP | ob6LeKT
— DUuneTE I 1

KonueHrtpatop OkoHe4YrHoe LWinewnd

OxkoHe4YHOoe VCTRPOWMCTRO cHrHanmsaLmmK
YCTRPOWCTBO —
______ I
--- CrneunanbHbIe NMUMHWMW CBA3KN
KonTponeHas || OkoreuvurHoe || Okonevroe
naHenks ! VCTPOWMCTBO g YVCTPOMWCTEBO
| I | ]

OxpaHseMblia
TenedoHM3 MpoBaHHbIA
oGLeKT

KoHTponkHas KoHTponebHas
MadHenns | MaHeINe

OxpaHsaAeMIA
obLeKkT

OxpaHsemMbklia
obweKkT
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CucreMmbl 0XpaHHOW CUrHanusaumu
MoaknwuyeHue K nynbraMm LEeHTpa/n30BaHHOIo HaﬁﬂI-O-A-'EHH-FI

lModkno4eHuUe KOHMPOobHbIX naHeneu k NMYH

CoObITUA KOTOPbIE AOMKHbI ONPEeAENATb COCTOAHNE pene.
« TpeBora.

* [locTaHoBKa/CHATME C OXpaHbl.
* [lonHasa noTeps NUTaHUS.

* VcknoveHne 30H U3 oxpaHbi.

Pene KI1
P1 P2 P3
A A
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B e T CE e

KoHTponeHa

TenethoHHanA
NUHUSA

naHenb

a
KoHTponeH i
navens ||

L b b

ATC

Cucrembl QXP&HHQﬁ CUurHanunsauunn
CucTeMbl LEHTPaNM30BaHHOr0 HabNAeHUA NO KOMMYTUDYEMbIM AUHUAM

MexcranuwonHas
TenadgoHHas

NAHKA

—

TenedoHHble
NUHAN

e L T e fL e

!
|
i
|
i
i
i
H
i
i

ATC

KoHTpOnbH
na{enks

fi

\L

s s ————

[MyHKT OxpaHbi

i
i
i
i
i
!
i
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MyHKT OxpaHbl

TenedoOHHbLIA
NPUeMHUK

CneunannanpoBaHHbIN

|

Moaem
Tene¢0HHue.anmn‘

MyHKTa OXpaHbil

ATC

-]

KoHTponbHas
naHenb

OxpaHsembiin
06bekT

ABOHEHTCKHne
TenedoHHbIE NUHUN

Cucrtembl OXpaHHOW CUrHanusauyuu
Cucremsl UEHTPaIM30BaAHHOIO HabnwaeHus no KOMMYTUPpYEMbIM NTNHUAM

MyHKT

AVNCTAHLMOHHOIO
nporpaMMmmupoBaHna

Mo pgem
TenedoHHas NUHUA NYHKTA
nporpammmpoBaHuA

ATC

- §

KoHTponbHasa
naHens

OxpaHsembiin
00bekT

-]

KoHTponbHas
naHenb

OxpaHaembiin
obbekT
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Bbixoabkl TUnNa
OTKPLITIF KOnnekrop

HYTPeHHBIA,
BHeu.lHBaﬁ cupl-;“ng {E

MynsT UeHTPANM3IOBAHHOW OXpaHbl

Monembi

CucremMbl OXpaHHOW CUrHanusauum
————————— Cucremsl
LUeHTPaIn30BaHHOIo

HabnwaeHna no
KOMMYTUPYEMbIM

NMUHKUAM

{(nnk pene) {
Bbixogb!

cTpoGa

yrpaBneHnus

kT aBsTOMATHKM KOTeNbHOR
(Ha eBbixoge pene c
HOpMAanNbHO 3AaMKHYTbhIMW WMWK

HOPMANLHO PAasOMKHYThIMMK

TEMNEPATYPA KOTRIOB HWDKE HOPMb!
ABAPAR HACOCA —
HEWMCNPABHOCTE KOTNOATMPEMATA
BAKPEIT MAI0OBRLIA KNAMNAH
BOOA KOTNA HWKE HOPMBI —
DABMEHWE TOPENOK HWDKE HOPMbI
AABNEHWE KOTNOS BLIE HOPMbI

HET H HHARA
HEWCMNPABEH DQATYAK MA3A -
MOoMAP B KOTEMLHON
TPEBOrA B CUMOTEME OXPAHHOR CATHANM3ALIMA
TEMNEPATYPA MC HVDKE HOPMbI

KOHTaKTamMH)

|
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|

|

!

!

|

!

|
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M
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CUCTEMbI OXPaHHOWI CUrHaANU3aL U
CuCTEMbI MOHUTOPUHIA C UCNONL30BAHWEM CeTell CBA3M

: 00 | - : nuo |
| VAN |
| | \ | |
| —— an / \ , |« a
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CucTteMbl OXpaHHOW CUrHanMU3auum
CucremMbl MOHUTOPUHIA C MCNONb30BaAHUEM CETEW CBA3MU

| 1 !' _‘_L-l'\:"'l- " - "'-.._l.ll'.lliq —\.‘.I J APM

| | A KOM_nb}OTe-pHaFI ceTh | .
| -'l r.-'. |I {

¥ ) | | /] I,
. YO'i_f NV K L":l| APM I
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CucreMbl OXpaHHOW CUrHanu3aumu
CucteMbl MOHUTOPUHIA C pe3epBUpPOBaHMEM KaHanoB CBA3M

/T
— _ :\_ / [lpoBoaHasn
kD ocm

| TenecbOHHaﬂ CeTb
|
I

| |
0CC @ OoCH < > KomnbloTepHas ceTb ;> ncun <r‘> MLH

OTOBaFl
Teﬂed)OHHaﬂ CeTb
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CucteMbl OXpaHHOW CUrHanu3auum
ﬂepe,qaqa COOﬁLLI,EHVIP‘I; no TEﬂEd)OHHbIM KaHanaMm CBA3U

Mo>KHO MCnob30BaTh Kak MPOBOAHbIE, Tak N BecnpoBogHble
(oTnun4me B nHTEpdEince)

CmaHOapmbl NpoeodHbLIX menepOoHHbIX NUHUU
* eBponenckne ¢ pabounm HanpsixkeHunem 60 B ;
* amepukaHckune 48 B.

Mapamempsbl ycmpoilcme aeémodo380Ha

*  Yucno TenedOoHHbIX HOMEPOB
* Cnocobbl no03BOHA

" 10 O4HOMY,

" NO Apyromy unu

= no oboum TenedOoHHbIM HOMEpam
* TenedoH AUCTAHLUMOHHOIo NPOrpaMMUpPoOBaHUS.
+  ®opmaTbl nepegadn coobLieHnn
* [IpoTtokon obmeHa.
*  Yucno nonbITOK A03BOHA.
« CoobLieHna cucTemsl.
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CucteMbl OXpaHHOW CUrHanu3auum
Mepepaua coobweHun no TenedoHHbLIM KaHanaMm CBA3u

I'lepe,uaaaeMble cBeeHnA MOryT coaepXaThb.

NOAEHTUPUKALUNOHHLIA HOMEP KOHTPOMbLHOW NaHenu,
KOAbl TPEBOXHbIX COOBLLEHNI (TpeBora, noXap U T. n.),
HOMepa HapyLUEeHHbIX 30H;

koAbl cnyebHblx coobLeHu (NOCTaHOBKa Ha OXpaHy, CHATUE C
OXpaHbl 1 4p.);

naeHTUPUKaLMoHHbIe HOMEpPa Nonb3oBaTeNeun;

BCNOMOraTernbHy nHopmaumio.
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CucteMbl OXpaHHOW CUrHanu3auum
dopmMaTbl coobLEeHun n NPOTOKONbI 0bMeHa

dopmaTbl NpeacTaBneHns AaHHbIX 1 NPOTOKOMNbI nepegayn MoryT
MCrnonb30BaTh CrneayLline Buabl MOAYNALUUK CUrHana, KoTopbiM
nepegaetcs coobuleHune:

O WMMYNbCHYK MOAYNALUNIO;

O  Y4acCTOTHO-uMnynbcHy moaynsauyuo (DTMF);

o Y4acToTHy MaHunynauuwo (FSK).
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CucTteMbl OXpaHHOW CUrHanu3aumu
®opmMaTtbl COO6LLEHWA 1 NPOTOKONbI 0OMeHa

NmnynbCHbIA hopmart

lNepepasaemas
3 nropmaumus 1 >
Umnynec
- d TuwrHa
+ -

o0 0102 03 04 05 06 07 08 L ¢

ToHoBbIN hopmart

Mepepabaemasn
— 3 —uHpopmaLns -1 —p
Tou
THwMHA
' " i il
0.0 0,1 0,2 0.3 i, C
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CucteMbl OXpaHHOW CUrHanu3auum
UMnynbCHbI@ NPOTOKONLI 06MEeHa

« Konu4yectBo MMNynbCOB COOTBETCTBYET NepeaaBaeMon LecTHaauaTepuyHou
undppe.
« CoobLleHne COCTOUT U3 Tpex wunu YeTbipex uudp HOMEpa OXPaHSEMOro

obbekta (aboHeHTa) U ogHOW UNK ABYX UMcp koga cooblueHus (obosHa4dalTes:
“3/17, “4/17, “4/2" n T.n).

« KOHTpOnb npaBunbHOCTA MPUEMA OCYLLUECTBIISIETCA CPaBHEHUMEM  [ABYX
NPUHATBLIX COOBLLEHNIA.

Homep 3aBsepLueHue
CoobLieHn MpoBepka
aboHeHTa ~O0oHIEHME PoBep CBS3U

W
NN -
1 5 3 5 3 —»

— — 2 —1

KeutuposaHue

00 04 08 12 16 20 24 28 32 36 40 44 48 52 56 60 64 6.8

-2

t, C
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CucreMmbl OXpaHHOW CUrHanusauyuu
MpoTtokonel FSK

CoobLeHne cocTonT U3 nocneaoBaTenbHOCTN CUrHarnoB pa3nnyHbIX 4acToT.

CkopocTtb nepegayn nHgopmauum 300 6on B ctaHgaptax CCITT V.21 unu
BELL 103.

[MpoTtokonbl SIA n CFSK pononHMTENbHO MO3BOMSAKOT nepegasaTtb AaTty W
BpeMSs CoBbITUS.

[lpoBepka nNpaBUIbHOCTU MpUemMa KOHTponem 4YeTHocTh (B npotokonax SlA)
UNU UUKNUYECKMM NnoMexo3aluuileHHbIM Kogom (npotokonsl CFSK).

Bo3aMOXHOCTb paboTbl B AynneKCHOM pexumMe Ans opraHusauun obmeHa
MHopMaLmMen Npyu AUCTaHLMOHHOM nporpammMmupoBaHum n ynpasneHumn Krl.

KsuTtnposaHune Homep aboHeHTa Coobuwenue [poBepka v 3aBeplUeHUe
ﬁ — =D ﬁa CBA3N
| CraHgapTHble 4acTOTbl ] | |
Bell 103 nnn CCITT V.21
- - - — : > 1, C
0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8.0 9,0 10,0
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CucteMbl OXpaHHOW CUrHanu3auuu
Mpotokonel DTMF

« Kaxpgas wecTHaguaTtepudHas uugpa dopMupyeTcs C MOMOLLbID ABYX
CUHYCOMArnbHbIX CUrHANMOB pPasHbIX YacToOT U aMnIIUTYA,.

+ OpgHa uudppa nepepaetca B TedeHune 100 mc ¢ nayson mexay undpamm 100
MC.

* [lpoBepka NpaBUIIbHOCTU NPUEMA C NOMOLLBLIO KOHTPOMBHOWU CYyMMBbI.
» Bo3aMOXHOCTb nepenadn HeckonbKMx coobLEHMI 3a OAUH CeaHC CBA3U.

+ Haubonee wmpokoe pacnpocTtpaHeHue nony4unu 4+2 Express, High Speed
n Contact ID.

Coo6uweHue 1 ToH Coobuenne 2 3zgepiienne

3aBepLUeHUs!
KsutuposaHue Homep Home CBA3M
873y P NMpoBepka

P aboxenTa poBepka ™ 22 a6oHeHTa s
—> / . / .

ToH

CoenouHeHue

1400 My_. | 2300 'y ‘

1400 My <. TESDO ry

TuwmHa

' ' > i, C

0,0 O-,S 1,b 1,5 20 25 30 35 40 45 50 55 60 65 70 7,5 80 85 9,0 9,.5
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N3BELWWATEJIU OXPAHHOMU
CUTHAJTU3ALIUW



Maaemamu ox'panmﬁ CcurHanuavuu
OCHOBHbIE 3/1@MEHTbI
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N3BeLwaTtenu oXpaHHoOW curHannsauum
Mpoueaypa aHanusa yrpos

[Tpouedypa aHanus3a y2po3 0518 ebibopa useewlamerns

» Kakas yrposa.

» Cnocob ee pearinsaLnn n CpaI(TOpbl MPOABITEHUA.

- Kak 1 4em 3TO NposiBNEHME MOXHO OBHAPYXUTb.
> Momexu, aHanornyHble NPOSBNEHMUIO Yrpo3.
- Bo3MOXHOE NpoTUBOAENCTBUE U3BELLATEN!O.



C 0O 0 0 O

O O

N3BewaTenn oxpaHHow curHannsaumm

Qu3nveckue npossneHus yrpo3s
lposieneHue y2po3:

LBUKEHNE HEKOTOPOro 06BHEKTA B KOHTPONUPYEMOW 30HE;
paspyLUeHNe Kaknx-nnbo KOHCTPYKLMIA;

W3MEHEHMNE NOMNOXKEHNS KOHTPONMNPYEMbIX OO BEKTOB;
W3MEHEHWE NapaMeTpoB hU3NYECKON cpeab!;

n3aMeHeHune rnapameTpoB Cpebl PacCripOCTpaHeHA CUrHana

(npucyTcTBME 06BEKTa B HEKOTOPOM NPOCTPAHCTBE):
N3ny4YeHne HEKOTOPOro CUrHana;

BO3HWUKHOBEHWE KonebaHwii B HEI{OTOPOI?I cpeae,

n ap.



A3Bewarenu oxpaHHOW curHanusauuu
QU3NYECKnit nNpuHLYMNn 4encTamns
UHpaKpacHbie (BNKHUA 1 AanbHUA ANanasoHbl);
paguoBONHOBbLIE (NPA-NPM, OTPaXeHHbIN curHan, addekT Jjonnnepa);
ynbTpasBykosble (Y3),
aKyCTUYeCKue;
NbE303NEKTPUYECKNE;
€MKOCTHbIE;
NHOYKTUBHbIE;
3MNeKTpoCcTaTUYECKUe,;
BUOpaLINOHHbIE;
TemnepaTtypHbIe;
ONMTUYECKUE;
NOHN3ALMOHHbIE;
KOHTaKTHbIE;

ap.
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N3BewaTenn oxpaHHow curHannsaumm

OCHOBHbIE XapPaKTEPUCTUKN
®opma OuazpaMmMbl HarnpPasIeHHOCMU.

* HeHanpaeneHHble
*  LUMPOKOYrOSbHbIE;
* CTaHgapTHblE;
*  Y3KOYrOfibHbl€;
*  KPYroBbl€;
* cneuuarnbHble;
n ap.
HgbopmamueHoCcmb
Konuyecmeo KOHMponupyemsix napamempos
AKMueHbIe U rnaccugHble

3awuuweHHocms:
MOMEXO03aLMULLEHHOCTb (MOMEXOYCTONYNBOCTD U CKPBITHOCTD);
3alMLLIEHHOCTb OT BMELLATENLCTBA;
3alLMLLEHHOCTb OT 6NOKUPOBKM 30HbI OBHaPYXEHUS;
3alUMLLEHHOCTb OT MaCcKMPOBaHUS.

L ]



MarHUNToOKOHTaKTHbIe
usBeLljarenm



MarHUMTOKOHTaKTHbIE n3Be waTtenu
OCHOBHbIE 3/TEMEHTbI

—/4




MarHMTOKOHTaKTHbIE U3BeLLaTenu

e
D
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MarHMTOKOHTaKTHbIE n3BeLlaTenn
Cnocobbl ycTaHoBKM
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MarHuToKOHTaKTHbIE U3BeLlarenu
3a3opbi

Paboyuu 3a3op

Ol'lpe,D,EJ'IFIET MWHUMalribHOE PacCToAHUE, Ha KOTOPOM
NMPOUCXOOUNT 3aMblKaHME KOHTaKTOB AaT4yuKa

2\




MarHuToKOHTaKTHbIE U3BeLlarenu
3a3opbi

3a3op ommnycKaHus

OnpenensieT BENUYUHY 3a30pa, Npu KOTOPOM NPOUCXOANUT pasmbikaHue
KOHTaKTOB AaTyuka.




MarHuToKOHTaKTHbIE U3BeLlarenu
3a3opbi

A 3a30p pasmMblKaHUs
KOHTaKTOB, MM

Pabouun 3asop, Mv

20
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MarHUTOKOHTaKTHbIE U3 BeLlaTtenu
B3auMHOE nonoxeHue 4ardyuKka n MarHurta
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MarHUTOKOHTaKTHbIE U3BELLaTeNN
BnusiHne nonoxeHusi Ha BenYMHy 3a3opa

@ [y
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MarHMToKOHTaKTHbIE U3BeLlaTenu
B3anmMo03aBMCcMMOCTb MECTA yCTaHOBKU U AOMYCTUMOI0 CMELYeHns

+
Z _xO-L
min X
0.5

. I X
1 2 3 45 6 7 8 Xy




MaccnBHbIe MHPpPaKpacHbIe
u3BeLjaresmn



MaccueHble MHDPAKpPaCHbIe m&m&r&nn
OCHOBHbIE 3/1€MEHTbI 1 BO3AEHCTBUS

| ) R I
h"b

-4 N3 COC nNa

\( Okpyxaiowas |
cpeaa




MaccueHble MHGPaKpacHbIe n3BeLlarenu
INEeMEHTbI MUPOINEKTPUHECKOrO MPUEMHNKE

Oontnyecknn puneTp

[Moneeon
YyBCTBUTENBHbIE TPaH3UCTOP

3ANEeMEeHThI C
i I S my
i BbLICOKOOMHbLIN

—F _l: l pPe3ncTop




[MaccuBHble MHDPaKpaCHbIe U3BeLaTenu
[TMpos3neKTpu4ecKue npruemMHuKn
3 MM




KoathduupeHT nponyckaHusa (%)

[MaccuBHble UHDPaKpaCHbIe U3BeLaTenu
Xapakrepuctuku QuabTpos
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[MaccuBHbIEe MH(PPaKpacHbIe U3BeLaTenn
lMpuHyun popmMupoBaHus AuarpaMmmsl HarnpPasaeHHOCTH

N

{1/




[MlaccuBHble MHMPaKpacHbIe n3BeLlarenu
Umutarop, cTaHgapTHas 1 peanbHas yesb

NmutaTtop CraHgapTHasa uenb PeanbHasa uenb
37.75 3175
O 36.47 647
& %15 15
33.78 378
1 32.36 1 236
| 30.90 090
129.36 1%
127.76 12776
26.09 608
o 24.33 43
8 22.49 22.43
T 20.54 2054
18.47 1847
16.27 1627
13.91 1381
Y 11.37 11.37
863 863
< 235 s 0 "0
b1 B *C




MaccuBHble MHDPaAKpPaCHbIe U3BeLaTenu
Umutatop (EN) n peanbHas yesnib
NmuTaTtop PeanbHasg uenb




[laccuBHbIe UHDPaKpacHble U3BeLlaTenu
QopMupoOBaHUE gUarpamMmMbl HaNPasBAeHHOCTU — ABUXXEHUE MOoMnepeK




[laccuBHbI®e MHDPaKpacHbIe U3BeLlarenu
QOPMUPOBAHUE BbIXOAHOIO CUrHANA — ABUXEHUE MNONEPeK




[MlaccuBHble MHMPaKpacHblie n3BeLlarenu
@OPMHPOBBHHE BbIX0O4HOIo cHUrHana — fgBHxXeHue rorepexk




[laccuBHble UHDPaKpacHbIe U3BeLlaTenu
(DOPMMPGBBHME BbIX0O4HOIMo cHUrHana — AgBHxXeHue rorepexk




[MaccuBHbIe UH(PPaKpPacHbIe U3BeLlaTenn
@apnnposaune BbIXO4HOIMo CHUrHana — 4BUXKeHue rnornepexk

/




[laccuBHbI®e MHDPaKpacHbIe U3BeLlarenu
Kpurepuii 3¢ppekTusHOCTH

KpuTepui 1 OCHOBHbIE NapameTpbl

P > min

obH — T o6H °
Lu PacCTOSIHVE;
HanpaereHmne Ha MNb;

(L” » X ) KOOpAVHATbI;

@ HanpaeneHne gBMXXeHnd HapywmTena OTHOCUTESNbHO AaTyuKa,

V CKOPOCTb.



MaccuBHble MHPPaKpacHbIe U3BeLaTeNu
lMpuHymun opmMupoBaHmus guarpamMmMbsl HanpPasBIeHHOCTU

-




MaccueHble MHPpPaKpacHble n3selarennu
DOPMHUPOBAHUE AUATPAMMbI HAMPABAEHHOCTU — ABUXEHUE MOMEPEK




[MaccuBHblI@ HH@F)&RB&CHM& n3sewiarenu
QopMUPOBAHUE ANArPaMMbl HAMPABACHHOCTU — ABUXEHNUE «BHU3»




[laccuBHbI®e MHDPaKpacHble u3BeLlarenu
QOpPMUPOBAHUE ANATPAMMbI HAMPABAEHHOCTH — ABUXEHUE BAObL




[MaccuBHble MHMPaKpacHbIe n3Bellarenu
<Dopmuposa&ne AuarpaMmMbel HarpasneHHoCTu — ABHXXKeHHUE BLAOJIb

/ \\ /,/ \\/\ﬂ




NaccueHble uud:pakpacnm mmarenu




MaccueHble MHGPaKpacHble n3BeLlarenu
Pa3Mepbl CErMEHTOB — ABUXEHUE MOonepeK
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[NaccuBHbI®e MHDPaKpacHble U3BeLlaTenu
Pa3Mepbl CErMEHTOB — ABUXEHHUE Monepex




[laccuBHbI®e MHDPaKpacHbIe u3BeLlarenu
Pa3mepbl CErMeHTOB — ABUXEHUE BAOMb
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[MaccuBHbIe MHPPaKpPaCHbIe U3BeLaTenn
PasmMepbl CerMeHToBs — ABUXXEHUE BAOSL




NaccueHble MHDPaKpacHbie uaaemate.nu




MaccueHble MH(PaKpacHble n3BeLlarenu
Pa3Mepbi CerMeHToB — ABUXEHME onepex
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[laccuBHbIE m@paupacnue uaaeumenw
UnpokoyronbHas AnarpaMMa HanpasieHHoCT1




[MaccuBHble MHPPaKpacHblie n3seLllarenu
Lunarpamma HanpasieHHOCTH TUMNa <«Kopugop»




MaccuBHbIe MHPaKpacHble usBewarenu
LuarpamMma HanpaBaeHHOCTH TUNA <KOPUAOP»




MaccuBHble MHPPaKpacHbIe U3BeLLaTenu
Aunarpamma HanpasaeHHOCTHU TUMNA «<LWTOPa»
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NaccuBHble MHbpPakpacHble n3BewaTenu
Huarpamma Hanpas/1eHHOCTHU TUla «<WTopa»




MaccuBHble MHDPaKpacHble U3BeLwarenu
Kpyrosas anarpamMmMa HanpasneHHoCTu




[laccuBHble MHPPaKpacHblie n3seLlarenu
lloTonoyHas guarpaMma HanpasaeHHOCTH




[MaccueHble MHPaKpacHble n3sBeLlarenu
CTpyKTYpa UMAUHAPMYECKOH IMH3bI @p
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[MaccuBHbIe MH(PPaKpPaCHbIe U3BeLaTenn
DopMUpoBaHue guarpaMmbl HarNPasAeHHOCTH JIMH30M QpeHens

~ Mnara

JlnHza ®OpenHens
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NaccueHble MHbpPaKpacHble u3BeLlareny
Kp amd |




NaccueHble MHbpakpacHble nasewaTeU




[MaccuBHbIEe MH(PPaKpPaCHbIe U3BeLaTenn
PaBHOMEPHOCTbL 4 YBCTBUTEJ/IbHOCTH




MaccuBHble MHMPaKpacHblie nsBeLlarenu
3epkasibHasi OrnTUYecKas cucTeMa

R




MaccuBHble UHMPaKpacHbIe U3BeLlaTenu
3epkanbHas Kpyrosas ontTu4ecKkas cucreMa




[MaccuBHbIe MHPPaKpacHble n3seLllarenu
[ToTonouHasa 3epkanbHas onTUYECKas cucTeMa




MaccuBHble MHDPaKpaCHbIe U3BeLaTenu
KomMmbuHupoBaHHas ontudeckas cucreMa

[Mnata

3epkano
INMnHza PpeHens

AN

NPUEMHUK B OanbHue

CpegHue

HwmxHune -~
BnunxHune



[MaccuBHbIe MH(PPaKpPaCHbIe U3BeLaTenn
KombuHupoBaHHas onTu4ecKkas cucTteMa ¢ 30Hou BHU3
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MaccuBHble MHPPaKpacHbIe n3BeLllarenu
ANIrOpUTMbL MPUHATUSA PELUeHni
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MaccuBHble UHDPaKpacHbIe n3BeLlarenu
ANrOPUTMbI NPUHATHS PELLIeHME

OTcnexvBaHve U3MeHeHUs

A 3HEPr M MMNyneLCoB
U)o sy

s(t)

i




MaccuBHble MH(PaKpacHbIe n3BeLlarenu

U = [1 o(0), T K] ANIropuTMbI NPUHATUS PELUEHMI

u(t)>U, v T>T,v K=K,

-

]J‘
c}(t):<0,
(32(1‘) =<0,

u(t)zUo
u(t) <U0

T >T
()
T <T0



BbIX1

BhIX2

BbIX3

Bbixd
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[MaccuBHbIEe MH(PPaKpPaCHbIe U3BeLlaTenn

BLIxS 4

TepmokoMneHcaLyus

At °C
A

A \

A%

.Atna =0 »-

tot-len . C
Aty
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MaccueHble MH(PaKpacHble n3BeLlarenu
[MonHas n YacTuyHas TepPMOKOMIEHCaLIMs




[laccuBHbI®e MHDPaKpacHble U3BeLlarenu
TepMokoMneHcayus

g /\
Uﬁzs"G / \ / \

YM@Hbmeunoe / \ b
0 okHo (35°C)
. HOpMBJ'IbHOB

U

1 \ / OKHO (21 C)
U




/4

[lnH3a DpeHens
-/ p

MaccueHble UHDPaKpacHbIe n3BeLlarenu
PerynnpoBka BbICOTbI YCTAHOBKM



[MaccuBHble MHDPaAKpaCHbIe U3BeLaTenu
OCHOBHbIE 3/1@MEHTbI

JlononHuTenbHble
KnemMmbl

Knemmbl noaknioyYeHus

[NepekntoyaTenu

PEXMMOB
Pene

3epkano
MuponpuemMHuk

[atynk
camoanarHoCTUKn

PerynvpoBka BbICOTbI [aTymnk BCKpbITUS

YCTaHOBKH



[laccuBHbI®e MHDPaKpacHbIe U3BeLlarenu

Knemmbl NOAKMQUEHNUS U PEerynnposKu
NMutaHue

[1Be Knemmbl noga4vyu HanpspKeHus nutadus. “+" un “=" unn “V+" n “Vv-’
unm “+” n “GND” (GROUND).
Pene TpeBoru
[lBe unun Tpu KNeMMbl B 3aBUCUMOCTM OT TUNa pene:
- Tuna A c napon HopmasibHO3aMKHYTbIX KOHTaKToB (H3K);

- TMna C C HOpManbHO3aMKHYTbIMU WU HOPMAribHO Pa30OMKHYTbIMU
(HPK) KOHTaKTamu.

NC (Normally Closed) - H3K; NO (Normally Opened) - HPK; C
(Common) - oBwmi.

I'Ipe.qeano A0NYCTUMbIE TOK Yepe3 KOHTaKTbl U HanpaXXeHne Ha HUX.
ﬂaT‘-WIKH BMelwlaTenbCcTBa

[aTtymnk OTKpbIBAHUA KOpyca, CHATUA CO CTEHbI, KPOHLUTENHA.
ObosHavatotcs kak TMPR (TAMPER).
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[laccuBHbI®e MHDPaKpacHbIe U3BeLlarenu
Knemmbl NOAKMQUEHNUS U PEerynnposKu

Bbixog HeucnpaBHOCTH
ImeeTcs B AeTEKTOpax, OCHALLEHHbIX CXEMOW CaMoanarHOCTUKM.

Bxon ynpaBneHmsa cBeToaAMoao0M
[No3BondeT AWCTAHUMOHHO TMoJayYed KOMaHabl aKTUBU3MPOBATH
CBETOAMNOL TPEBOTM.

Bxon 3anycka camoguarHoCTUKu
[logayen KoMaHAabl Ha 3TOT BXO4 MOXHO 3anyCTuTb AUCTaHUMOHHO
camoamnarHoCTUKy.

KneMmbl NOAKNIOYEeHUS OKOHEYHbIX Pe3NCTOPOB
OObIMHO HE COeauHEeHbl 3MEKTPUYECKM CO CXEMOW JeTekTopa WU
UCNONb3YITCA ANs YCTAHOBKM OKOHEYHbIX PEe3NUCTOPOB U  MOAKIHYEHUSN
NpPoBOAOB LUnenda.

LnendoBbie ussewjarenum
Ocobyto rpynny wussellaTenen CoCTaBnAKT YCTPOUCTBA C NUTAHMEM MO
lwnendy curHanusauuu.
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MaccuBHble UHDPaKpacHbIe U3BeLlaTenu
INeMeHTbl Kopnyca

3aiwmTa oT HaCeKoMbIX

3alwuTa OT 3acBeTKn

dukcartop nNuH3bl PpeHens




NaccuBHbl®e MHDPaKpacHbIe U3BeLlarenu
3awuta ot HaCeKoMbix

dhukcaTop akpaHa 3allnThi
OT HACEKOMBIX

nuH3a OpeHens

JKPaH 3allnThl
OT HACeKOMbIX

-
V<




MaccueHble UHDPaKpacHbIe n3BeLlarenu
YcToiynBoCTE K BHELIHEN 3aCBEeTKe

[Mpu 3aceeTke aBTOMOOUNBHOW hapon ¢ paccToaHMA 3 M Yepes3 ABONHOE CTEKIO0
TonwuHon 4 mm pasmepom 500 x 500 mm ¢ paccTosiHuem mexay HAMK 10 mm.
N3Bewatenb Nnpu 3TOM HaXOAUTCA BHYTPU TEMHOIO SALLMKA.

OcBellueHHocTb aomkHa ObiTb 6500+10%.

INNamna Bkno4vaetca (Ha 2 ¢) u BblkItovaeTcs (Ha 2 ¢) NATb pas.

Waeewarens
/ Crexna [fanoreHHas
i : namna H4 c
/ petneKkTopom \
3 )
Ve A A
o o
& &
Yy v A 4
I |
< > <«
500 10
» 3000 .
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[MaccuBHble MHMPaKpacHble n3BeLlarenu
MMMyHMTET K XXHUBOTHbIM

I'lpoc:Tpa HCTBEHHAA Cenexkund

1,2 m

Cenekuus no pasmepy




OnTtu4yeckas
cucTeMa unu

CeeToguon unLTp

fp

doTonuon

I

[MaccuBHble MHPPaKpacHblie n3seLllarenu
AHTHONOKHPOBAHME U AHTUMACKUPOBAHME

CeeTtonuon

@’

doTonvon

OnTtnyeckas
cuctema unu

GunbTp

o1p
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np
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oTtp

MpensTcTBUE

OnTtnyeckas
cucTema wunm
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[MaccuBHble UHDPaKpaCHbIe U3BeLaTenu
YcraHoBka
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[MaccusHble MHPPaKpacHblie n3seLllarenu
KpoHuwteritbl




[laccuBHbI® MHPPaKpaCcHbIe n3BeLlarenu
AuarHocruka

CamoguarHocTuka
* [pn BKNOYEHUN
* Bo Bpems pabotbi

TecTt npoxog
« CTaHpapTHbIN
« ABTOMaTn4eCckn MHULUNPYEMbIN
* KOHTpOnb KoHcurypauum guarpammel



MaccueHble MHPpakpacHele ussellatenu




PagunoBoJ/iIHOBbIe nsBeLwjarenm



PaavnoOBONHOBbLIE U YNbTPA3BYKOBbIE U3BELLATENU

PBO

v

f+AS

lNpuHyun gencreuns

Oenxywmmncs
0ObEeKT



PaanoBONHOBLIE U YNbTPA3BYKOBbLIE U3BELLaTeNu
lNpuHyun gencreuns

Vo i
Cwm H

1

PlNH f«——

Yy —




PaaAnOBONHOBBLIE U YNbTPA3BYKOBbIE U3BELLaTeNNn
Anroputm 0bpaborku

Hanun4une pasHOCTHOM YacToThl onpefeneHHOon aMmnnTyabl.

Hanu4yne pasHOCTHOM 4acToTbl B OMNpedeneHHoOM Auanas3oHe

4acTOoT.
KonuyecTBo nepuogoB pasHOCTHOW 4acTOTbl — HakonneHwe Ha

onpeaeneHHoOM BpeMEHHOM UHTepBane.



NCTOYHUKM nomex

MUK

PB

Y3

COrnHeYHbIn cBeT

NcTouyHuKKM Tenna

N3meHeHune TemnepaTypbl

[ToTOKkKn BO3AYXa

C [ € [ C |«

Bubpauus

[BuxxeHne mexaHnsmoB

C | € |«

JIloMUHECLEHTHbIE NamMnbl

C [€ [«

[BMxXeHne 3a TOHKUMHK
neperopoakamu

<

[lBM>xXeHne Boabl B
NfacTUKOBbIX Tpybax

N3Bewarenu
BrausHue noMex



KomMbuHupoBaHHbIE
u3Beujarenm



KoMOUHUPpOBaHHbIE U3BELLaTeNu
lMpobnemMa n peweHue

[Mpobnema B TOM, 4YTO HEODXOANMO BbINOMHUTL MPOTUBOPEYUNBLIE
TpeboBaHUs:
* YBENUYNBATL BEPOATHOCTb NPaBUbHOrO 0BHapyxeHus;

* YMEHbLUATh BEPOATHOCTb NOXXHOW TPEBOIN.

BosmoxHoe pelueHmne
« [1Ba kaHana obHapyxeHus.

* ANropuT™M NMpUHATNA peLueHns «».



KoMOUHUpOBaHHbBIE U3BELLaTeNN
Bbibop codeTaHus npuHyuna AeACcTBmns KaHanos obHapyxeHus

NCTOYHMKN nomex MAK PB Y3 |[MUK+PB | MK+Y3

ConHe4YHbIN CBEeT v

NcTouHUKK Tenna

N3meHeHne Temneparypbl

(€ | K

[MoToku BO3ayxa

Bubpauus

 |€ |«

[BMKEHNE MEXaHU3MOB

[ € [

JIloMUHECUEHTHbIE namnbl

[1BMXXEHUE 32 TOHKMMU
neperopoakamu — — - —

<

[1BuxeHne Boabl B
MracTuKoBbIX Tpybax — _ — -




KoMGuHupoBaHHbIE U3BELlaTeNun
CootsercrBue gunarpaMMm HanpasieHHOCTH

PB obHapyxutens

Ouarpammva HanpasneHHocTr
MK oBrapyxuTens

Ounarpamma HanpaBieHHO®
MK oBbHapyxutens

Ounarpamma HanpaeneHHOCTH
PB oBHapyxutens



KomMbuHupoBaHHble nlsewarenn
KOHCTPYKUYMS: aHTEHH PAa3HbIX YACTOTHbLIX AMANA30HOB




KoMbuHUpoBaHHbIE U3BeLlaTenu
lonockoBbIe aHTEHHbI




KoMbuHupoBaHHbIe n3BeLLaTenu
loTono4Hbii ussewareslb




KoMbuHupoBaHHble n3seLllarenu

Anroputmbl paboTtsb!
—»| MUKO | U1
"n" Coh
““| pBO ) ) —
>
—»| Ko — oK 1
CA

1

PB O

Co




KoMOuHUpOBaHHbIE U3BELaTeNu
Anroputmel paboTtel

Ona 3anycka obpaboTku Heobxogum
curhan MWK wnu PB obHapyxutens.
BTtopoi curdan ponkeH ObiTb NPUHAT B
Te4YeHne 4 ¢ nocne perucrpauumn nepeoro

))) »M — ))) MAP-1

MNogreepxpatowmin curHan PB
obHapyxuTtenss B Te4eHue 4 ¢
nocne BToporo curdana MK

Bropown curdan MUK
obHapyxutens B m—p ) > MAP-2
TeyeHne 15 ¢
N ) | ) e

Tpemin curHan MUK Mopreepxpatowmn curHan PB
obHapyxutena B TedyeHue 15 c obHapyxutens B TeyeHue 4 c
nocne stoporo MWK curHana nocne Tpetbero curHana UK

MoaTeepXxpatowmn curHan
PB obOHapyxutens B
TeyeHune 4 ¢

Curnan MUK Curnan PB
obHapyxutens  oBHapyxutens




KoMOUHUpOBaHHbIE n3BeLlaTenu
Anroputmel paboTsl

CneuunanbHble anropuTMbi:
« CpabatbiBaHue rno curHany oO4HOro KaHana npu
onpeaeneHHbIX YCnoBUSX.
« Perynupogska nopora NMMKO wu nepekntoyeHne Ha PBO Tonbko
npu Temneparype okono 36 rpaaycos.
 [lepekntoyeHne Ha PBO npun MHOrokpaTtHbIx cpabaTbiBaHUAX
PBO 6e3 cpabatbiBaHusa NMUNKO



KoMBuHupoBaHHbIe U3BeLlaTenu

JluarHocTuka
[unarHocTuka

[Ba pexunma pabdorbl COC
* OxpaHa.
» CHATa C OXpaHbl.

PaboTta kaHanoB 0OHapyXeHus:
* HOpMarnbHas,
* HEUCNPaBHOCTb.

Momexn ansa naeellarens:
* €CTh;
* HET.

Hanunyne akTMBHOro kaHana — 4ONonHUTENbHbIe BO3MOXHOCTH.



N3Beuwjarenn
AN151 OTKPbITbIX TEPPUTOPUHN
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N3BeLwarenu aAna OTKPbITbIX TEPPUTOPUM
Ycnosusi pabotei

CnoXHOCTU:

» VICTOYHMKM NOXHBIX TPEBOT (MOMEXMN).
» Knumarunyeckue ycrnoeus.

» MexaHuyeckas 3almnLLEHHOCTb.

» [Tuubl, XXUBOTHbIE.

» KonebaHus TpaBsbl, AepeBbLEB.

» PocT Tpasbl, JEpPEBLEB.



|

< [panuua 30HbI OBHapyXeHus

4 [[paHuua KOHTPONMpyemon 30HbI

N3Bewlatenun aAna OTKPbITbIX TEPPUTOPUMN
KoppekTtuposBka 30HbI 06HapyXeHusl

O

4 [[paHMUa KOHTPONMUPYEMOWN 30HbI
<+ [paHuua 30HbI OOHapy>XeHus



I
paHMua 30HbI

obHapyXeHus
I
MpaHuua

|

I %

[« KOHTPONMpYeMoii
30Hbl

3Bewatenn Ana OTKPLITbIX TEPPUTOPUIA
KoppekTtuposka 30HbI 06HapyxXeHus

|
| Mpanuua

:4— KOHTpONUpyemMown
| 30HbI

|
|« FPanuua 30H.!

I obHapyxeHusi



N3Bewlatenun aAna OTKPbITbIX TEPPUTOPUMN
KoppekTtuposBka 30HbI 06HapyXeHusl

: |+ 'paHnua KOHTPONMPYEeMOW 3O0HbI

| |4 ["'paHuLa 30HbI 06HapyxeHus MUK kaHana
: - [ paHnua 30HbI OOHapyXeHus wusBelwarens
|« [paHuua 30HbLI O6HapyXeHusa PB kaHana



N3Bewlatenun Ana OTKPbITbIX TEPPUTOPUMN
OcobeHHOCTH YCTaHOBKHU




N3BeLwjarenn
pa3pyuweHus crekna



N3Belwarenn paspyLlieHua cTtekna
3aga4un obHapyxeHusi

3adayu obHapyXeHUus:.
* MPOHUKHOBEHWE Yepes OKHa;
* paspyLleHne BUTPUH U T.M.;

* pas3pyeHne CTEKIa KakK anemMmeHTa KOHCTPYKLWN;

* 1 ap.



N3BeLlaTtenn pas3pyLlleHus CcTekna
QUINYECKME NPOSABNCHUS PA3PYWEeHNS CTEKNa

AKycTunyeckune konebaHus
HapyLwieHune LuenoCcTHOCTH
PacnpocTtpaHeHue konebaHu BHyTpWU cTekna



U3Belwarenu paspyLllueHusa cTekna
NapameTpsl ONPeAensoLnMe CUrHaibl

OCHOBHbIE napamMeTpbl, onpeaenarlimne q:msmqecme NPOABIIEHUSA.

- pasmep cTekna;
- TWUN CTekna

(NUCTOBOE, 3aKaneHHoe, apMupoBaHHOE, MHOrOCNOoWHOE U Ap.);
- CNocob KpenneHusa cTekna

(TN U martepuan pamsbl, yNAOTHUTENN U T.M.);
- XapakTtep npegmeTa, KOTopbiM pa3duBaeTcsa CTEKNO

(maTtepuan, dpopma u ap.);

- cuna ygapa no cTekny.



M3Belwarenu paspyLieHua crekna
OcobeHHOCTH pa3pyLieHuns CTEKON




N3Bewartenn pas3pyLeHna CTekna
OcobeHHOCTH pa3pylueHunss CTEKOI




M3Bewarenu pa3pyLleHua cTekna
Xapakrtep akyCTM4eCKoro curHana

el TP . i N T — | T —— . s, e =




CneKTpan bHaA NMJAOTHOCTDb

M3Bellarenu paspyLlUeHus cTekna
Xapakrtep akyCcTMHECKOro CUrHana

YacTora



N3BellaTenu paspyLleHua cTekna
XapakTtep akycTUHeCKOoro CurHana

TIIE FNLYSIS

e —— - —

Jlncrtosoe

81U P

MHorocnomnHoe




W3Beuwartenn paspyLlieHua ctekna
Xapakrep akyCTU4ecKoro CurHana

Jlncrtosoe

“’ﬂ.&{:‘_‘wm =
0 Yacrora 16 kl'y

MHorocnounHoe



M3BellaTenn paspyLlleHusa cTtekna
Peructpaymns MexaHn4eckux HapyueHumi

CO




N3Belwarenn paspylueHus crekna
PerucTpayms MexaHu4eckux HapyuwleHi

CcO




M3Bewarenu paspylieHusa crekna
HUcnoneloBaHue HMHEPLIMOHHbLIX CBOHCTB

—— CTexkno

e,

[MoaBUXHBLIN
KOHTaKT

HenoaBu>XHbI
KOHTaKT



N3Belarenn paspylueHus crekna
HUcnonb3oBaHue nbe3o3neKTpuyeckoro 3ggexkra

- CT1eknio

MNP

Z CO P

NPM o




AKYCTM‘-IECKHE n3seLwlaTtenu pa36MBaHHﬂ cTeKkna
OaHoKaHanbHbIe rnoporosesie a/iropruTMbi

M o CO P

PasbueaHue HepaspywaloLui PasbviBaHve
A cTekna yaap no crekny HebonbLWoro
UM CTEeKNSIHHOro NpeameTa
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AKYyCTUYECKMNE u3BeLwlarenu pas-ﬁmaaﬁma crteKkna
ﬂBYXKaHaﬂbefe rnoporossie anropurMbi

PHY — MY1 | DU

|
Mopor "N Coh P

dBY | [y?2

[Mopor



AKyCTUYecKkue u3seLlartenu

Hepaspywawownin  PaabueaHne PazGusarune
U A yaap Mo crekny HeBonbworo crekna pa-BGHJ_Ba HUA CTeKna
M CTEKNAHHOro Npeamera ﬂgyx}(aHaﬂbefe rnoporosesie aaroputTMsel
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AKYCTMHECKHE n3BeLlaTtenu pas-GMBaH na crekna
MHoronapaMeTpu4ecKue anropuTMbl

YpoBeHb HM3KOYacToTHOIro
curHana

MpeBbilaeT N1 ypoBeHb
HN3KO4YacTOTHOIroO curHasna s3HadveHwue
nopora?

YPOBEHb BbiCOKOYacCcTOTHOIo
cHhurHana

MpeBbilwaeT N1 ypoeeHb
BbICOKOYHAaCTOTHOro curHana s3HadeHune
nopora?

BpemeHHas nocrnegoeartenbHoOCTbL
cHirHanoeg

Haxonarca nn npuHarsie
BbLICOKOYACTOTHLIA M HU3KOYACTOTHLIN
cHrHarnes! B onpefeneHHomMm gpemMmeHHOM
nHTepBane?

CooTHOolwWweHune curHanos

CooTeBeTtcTBYeT Nu cooTHoLueHune
amMrnnnTyn aTMX curHanopB pearbHbIM
aHadveHnam?

CkopocTb HapacTaHus

CooTBeTcTBYeT nNu MpuUuHSATLIA curHarn
hopMe curHanoB oT yaapa no crekny?

OdnmrTenbHOCTE HU3KOYACTOTHO
cocraBnawlwiein curHana

CooTtBetcrByeT N anurensHocTb
HN3KO4YacTOTHOW cocTaBnswen
curHana peanbHOWNn OANUTeNnbHOCTK
KoneGaHwin cTexkna npv ynape no
Hemy?

OdnnuTenbHOCTEL BbICOKOYACTOTHOW
cocraBnsalienn curHana

CooTBercTByeT nm AnuTeribHOCTb
BbICOKOYacTOTHOW cocTaBnsiouen
curHana peanbHOW ONnUuTeribHoOCTWU
KoneSaHuin Npwv paspylweHun crekna?

BoamoxkHaa neperpyska
MUKpodcgoHa

He saBnsaloTcs Ny NpUHATbIE CUrHanNbl
pesyrnbTaromM Nneperpysku
MuUuKpoccgoHa?




AKyCTUMYECKUE u3BelLlaTenn pa3busBaHua CTekna
U3Belyarenu Harnpas/i1eHHOro ,Z]Ek?CT BuHsA
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AKyCTUMYECKUE u3BelLlaTenn pa3busBaHua CTekna
U3Belyarenu Harnpas/i1eHHOro ﬂEﬁCTB-MH

KOHTPONUPYEMASA
30HA
paguyc 7,6 m,160 °

lNMpomexyToyHasd
30Ha

pOMeEXyTO4YHas
30Ha

— ‘-\_\""-\—\..____h_\-
FG-1025Z
MCKJTIOHEHHAH

30HA 160°
e ——
FG-1025Z — \

NCKMIOHEHHAS | | KOHTPONUPYEMAS
30HA 30HA
160° paguyc 7,6 m
160°

20° |
MpomexyTo4Has
30Ha |




AKycTuyeckue ussellartenn pazbuBanua crekna
KoHTponupyemas 30Ha

HekOHTpONMpyemble
30HbI

N

\

MakcumansHas
[anbHOCTh  \
JencTBud

M3BewaTtenb

[ paHuLA 30HbI
KOHTPONA



AkycTuueckue ussewlatenu pasbusaHusa crekna
Beibop mecTa ycraHoBKu

He pekomeHayemMble MecTa YCTaHOBKW U3BeLlaTens
(BUA cBEPXY)



AKycCTUYeckune usselwlartenu pazbusaHusa crekna
Bbibop mecra ycraHoBKu




AkycTuueckue ussewlatenu pasbusaHusa crekna
Beibop mecTa ycraHoBKu




AKycTUYEeCcKue ussellarenu pasbusaHua crekna
Beibop mecTa ycraHoBKu

Bua cboky




AKycTUueckue ussellarenu pasbusaHua crekna
Beibop mecTa yctaHoBKu
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/

AKycTuyeckue usselwlartenu pazbusaHua crekna

A

\/

He Bonblie makcumansHon
JansHoCcTW AelcTBuUS

—1

Beibop mecTa ycraHoBKM

A\
4

He Bonblue makcumansHoW
nansHoCcTV OellcTBUd




AkycTuueckue ussewlatenu pasbusaHusa crekna
Beibop mecTa ycraHoBKu

\
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‘____-—"

# ‘ ‘
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\

He Gonslwie MakcumansHon
nansLHOCTU ASMCTBUA




AkycTuuyeckue usseuwlarenu pasbusaHua crekna
Beibop mecra yctaHoBKM

P
KoHTponupyemas
30Ha

4 | 7
4

lpoMexyToyHas

4" 30Ha

s

| KoHTponupyemas WcknioyeHHas 30Ha

— 30Ha
o
MpomexyTouHan
‘ ; 30HAa
| 4
—

=

Wcknio4eHHas soHa



lNpunno>xxeHuns



AI(yCT nyeckKkue misellartenu
TecruposaHue

/

STOT aTan NPUMEHUM
KO BCeM feTekTopam

[_H]

T \
KpacHas KHonka 3anycka
Camas fanbHsst Touka \

OT 3alUMLLEeMOoro \
cTekna Oo petektopa [ACTIVATE _MTEST FLEXE__MAN
L

FG-701 - Bun ceepxy




Bbibop mMecTa ycTtaHoBKMU
3agaHuns Ans npakTuyeckux pabor

{oo
100




Bbibop mMecTa ycTaHOBKM
3agaHus ANns npakTudeckux pabor

TOPropbiA
aan

KaoMHeT



Bbibop mMecTa ycTaHoBKMU
3aganunsa Ans npakTtudeckux pabor

Kacca
ooOMeHa
BanoThbl




Bbibop MecTa ycTaHOBKM
3agaHus 4Nns npaktudeckux pador

MaraawvH paguvoannaparypbl

npvaaBKn

[nonka
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£38:3387° YHUBEPCUTET UTMO

Muccusa yHuUBepcuTeTa — [eHepauus nepefoBbiXx 3HAHWA, BHepeHue
WHHOBALMOHHbLIX pa3paboTok W NOArOTOBKA OMNUTHbLIX KAAPOB, CMNOCOGHbLIX
AelicTeoBaTb B ycrnosuax ObiICTPO MeHsilowerocs Mmupa u  obecneuymsaThb
onepexarwLiee pasBuTUe Hayku, TEXHOMOrUA 1 Apyrux obnacteir ans copeicTeus

PEeLEeHNIO aKTyarbHbIX 3a4au.
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KA®EOPA TBEPAOTENbHOW ONTO3NEKTPOHUKHK

Kacdeppa BxoAUT B COCTaB WHXeHepHo-duandeckoro akyneteta HAY UTMO n
Obina opraHu3oBaHa B 1983 roay B nepuoj BbiAENEHUA ONTO3NEKTPOHUKM B
camocTosaTenbHyo obnactb Hayku W npousBojctBa. Ha kadeppe paboTtaioT
BbICOKOKBANUMUUNPOBAHHLIE CNeunanucTel, ABNAKLKECS BEAYLWUMWN 3KCnepTaMmu B
oTpacnsax Haykm v TexHuku. B cocTtae kadeppbl BXOAAT LWeECTb HayvyHO-y4YeOHbIX
nabopatopuil, OCHaLWlEHHbIX COBpPeMeHHbIM 0BopysoBaHUEM, NO3BOMNAKOLWMM BECTU
NOArOTOBKY Y4allUMXCA CTYLEHTOB Ha BbLICOKOM COBpemMeHHOM ypoBHe. Kadheapa
BeAEeT NOAroTtoBky ©OakanaBpoOB W MaructpoB MO HanpaeneHuaM «TexHuyeckas
dusmka» n «JlasepHasa TexHUKa U nasepHble TEXHOMNOMMU», a TakKe acrnupaHToB No
cneymanbHocTu «ONTUYECKNe N ONTUKO-3NEKTPOHHbIE NPUOOPLI U KOMMMEKCHI.

Kathegpoin pykoBOAUT 3acnyXeHHblih AeAaTenb Hayku Poccuidickon Peaepauuu,
npoceccop, LOKTOp TexHUYecknx Hayk lNpokoneHko Bukrop Tpoumosuny.
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