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[lenp paOOTHI 3aKIIOYACTCS B O3HAKOMIICHMHM C aBTOMATHYECKOM
MOKAPHOM M MOXKAPHO-OXPAHHOW  CUTHAJW3alMed, B  U3YyUYCHUU
MPUHLIMITHAJIGHBIX CXEM M3BELIATENICH, IPUEMHOM CTAaHIIUU, TUHUN CBSI3U U B
OIPEIECIIEHUN UHEPLIMOHHOCTU TEIIOBBIX U3BEILIATEIICH.

OCHOBHBIE SJIEMEHTBI ABTOMATHUYECKOM
MO KAPHOHN CUTHAJIN3AIINN

ABTOMaTHUeCcKass TMOXKapHasi CUTHAIM3AIMsS  OCHOBBIBACTCA  Ha
ABJICHUSX, KOTOPbIE BO3HUKAIOT NPM 3aropaHuu (mokape). BHemiHe noxap
BOCIIPUHUMAETCSI KaK HHTCHCHBHOE TOpPEHHE, MPEICTaBIAIoNee CoOoM
CJIOXKHBI XUMHWYECKUH IIPOLIECC, COMPOBOXKIAIOIIUNUCA IIOBBIIICHUEM
TEMIIEPATYPbl OKPYXKAKOIIECU Cpelbl, H3JIY4YEHUEM DHEPIrUM, CBE€TA U
BBIJICJIEHUEM IIPOIYKTOB TOPEHUS.

['opslme BeliecTBa M3JIy4arOT »DSHEPrUIO, KOTOpAass 3aBUCUT OT
TEMIIEpaTyphbl IUIAMEHU, W3MEHsronencss B npeaenax ot 650 go 2000°C wu
oonee. KonnuecTBo BO3AyXa, y4acTBYIOIIEE B MIPOIECCE TOPEHUS, BIUSIET HA
COCTaB MPOAYKTOB ropeHus. [Ipu HegocTaTtke BO3ayxa CrOpaHUE BELIECTBA
HETIOJIHOE, YTO BEJIET K BbIJICICHUIO OOJIHIIIOTO KOJIUYECTBA JIbIMA.

Okpyxawmas cpela, B YaCTHOCTH BO3AYX, XapaKTEpPU3YyeTCs
OIPENICIIEHHBIM COCTOSIHUEM, KOTOPOE€ MPHUHATO CUYUTATh 3a HOPMAJIbHOE.
[ToaTOMY MEpEeUNCIICHHBIE BBILIE SIBJICHUS TAKUE KAK: MOSBJICHUE JIbIMA WU
OTKPBITOIO OTHs, TOBBIICHUE TEMIEPATYPbl U T.II. CBUAECTEILCTBYIOT O
HAYMHAIOMEMC WM HUMEIOLIEMCS WM HMMEKUIEM MECTO Io¥Kape.
DUKCUPOBAHUE OTOTO MU3MEHEHUs OKPYXKAKIIEH Cpeabl BO3MOXHO
MIPUMEHEHUEM aBTOMATUUYECKUX MTPUOOPOB, KOTOPHIE CIIOCOOHBI pearupoBaTh
Ha SBJICHUS, COMYTCTBYIOIIME 3aropaHvio. Takue mpuOOpbl HA3BIBAKOTCS
aBTOMAaTUUYECKUMHU NOoKapHbIMU u3Bemarensmu (AITA).

Kaxmas cucrtema aBTOMAaTHYECKOW TMOXKAPHOW CUTHAIIA3AIUUA COCTOUT
Y3 WU3BEIIATEIICH. CETU IOKAPHOW CUTHAJIM3alMU, TPUEMHON CTAHLIUKA WU
KOMMYHHKaTOpa ¢ uUcTOYHMKamMu nuranus. Ha pwuc.l npuBeneHa
KJIaccu(ukaius CHUCTEM TMOXKApHOW cUrHanu3aiuu. B coctaBe cucreM
MOXAPHOW  CUTHAM3allMd  BBIJICTSIIOT  KOMOWHHMPOBAHHBIE  CUCTEMBbI,
NpEAHA3HAYCHHBIC JUUISI CUTHAIW3allMd [PU BO3HUKHOBCHUHU MOXKapa WIU
MIPOHUKHOBEHUS HAPYLIUTEIICH B OXPAHAEMOE ITOMEIICHUE.

CucremMbl  MOXKAPHOW W MOXAPHO-OXPAHHOM  CUTHAJIA3ALAU
PA3JEISIOTCS HA aBTOHOMHBIE U LIEHTPAJIM30BaHHbBIC.



CTaHIIHH, KOMMYTaTOPEI,
MYNLTEL TPHOOPEI

/\

OKapHasd CHUTHATH3aIHsA [IOKapHO - OXpaHHas
CHTHAITH3aITN]
TYUEBEIC IIIC(POBEIC ABTOHOMHEIE IIEHTPATH30BaHHbBIE
CHCTEMEI CHCTEMEI CHCTEMBEI CHCTEMBIL
H3BeNIaTean
ABTOMATHUECKHE PYYHBIC
KHOITOUHEIE

TEIUIOBEIC

IEIMOBEIC

CBETOBELIE

KOMOMHHPOBAHHBIC

Puc.1 Knaccudukanus cuctem nokapHoi U MOKapHO-OXPaHHOU
CUTHAJIN3aLHNU

ABTOHOMHBIE€ CUCTEMBI OCYILIECTBIISIOT OXPaHy OTACIIbHBIX OOBEKTOB C
MOJa4Yeil CUTHAJIOB TPEBOTM HAa MECTO YCTAHOBKU MPUEMHO-KOHTPOJIBHOU
anmapaTyphbl.

[leHTpanu30BaHHbIE CHUCTEMBI MPEAYCMATPUBAIOT HAOIIOJCHHUE 3a
OXpaHAEMbIM OOBEKTOM C MyJbTa LEHTPAJIU30BAHHOTO HAOIIOACHUS,
YCTaHABJIMBAEMOTr'0 B MIOMEUIEHUH OXPAHBbI.

bonee >(¢dekTUBHBIMU SABISAIOTCS LEHTPAIM30BAHHBIE CHUCTEMBI.
BHeapenne  LEHTpanuM30BaHHBIX CUCTEM  CUTHAJIM3ALMHU  TO3BOJISET
3HAUYUTENIbHO CHHU3UTh YHMCICHHOCTh OXPAaHbl, MOBBICUTH €€ HAJCKHOCTb,
OMEPATUBHOCTh B MPUMEHEHUU MEp 1O JIMKBUIALIUH TTOKAPOB.

CucTemMbl aBTOMaTUYECKOW MOYKAPHOM CUTHAIM3ALMK C YCTAHOBKAMHU
AKTUBHOT'O TOYKapOTYLIEHUS OOECIIEUNBAIOT HE TOJIBKO ONOBEUIEHUE O
HayaBIlIEMCs TI0XKAPE, HO U JIOKAIbHOE TYIIEHUE €r0 B HAaYaJIbHOUW CTaIHH.

[Io cnocoOy mpoBeneHHsT B JAEUCTBUE TNOXAPHBIE W3BEUIATEIH
MOPa3ACIIAIOTCS Ha PyUYHbIe (KHOMIOYHBIE) U aBTOMATUYECKUE.

ABTOMAaTHUYECKHI MOKapHBIN U3BEUIATENb SIBJIAETCS OJIHUM U3 TJIABHBIX
AJIEMEHTOB aBTOMATUYECKOMN MOKAPHOU CUTHAJIA3ALUY.

B 3aBucumocTH OT (DAaKTOpOB, BBI3BIBAIOIIUX CpadaThIBAHUE
m3Bemarene, AIIM B coorBerctBum ¢ CCBT T'OCT 12.4.009-83
«IToxkapHast TeXHHKA JUIs1 3aIIATHI OOBEKTOBY» JIETSATCS HA YETHIPE TPYIIIbL:

1. TernnoBkle, pearupyrouye Ha MOBBIIEHUE TEMIIEPATYPHI.

2. JIbIMOBBIE, pearupyroume Ha MosBJICHHUE JIbIMA.



3. CBeTOBBIE, pearupyroume Ha NOSBJICHUE OTKPBITOTO MJIAMEHHU.

4. KoMOMHUPOBaHHBIE.

[To cmocoOy BkJIOYEHHE H3BEMIATEIEH B CE€Th, CUCTEMbI MOXKAPHOM
CUTHAJIM3AIUM PA3CNSIOT Ha KoJjbleBble (1uiciidHbIe) U JydeBble. B
KOJIBIIEBBIX CHUCTEMAaX HX BKJIIOYAIOT MOCJEAOBATEIbHO B OAHY JIMHUIO, B
JY4EBBIX HUMEETCSd HECKOJIbKO JIydei, B KOTOpbIE UX BKJIIOYAIOT
napaJijieiabHO.

OcCHOBHBIE BHJBI CHUCTEM (CTaHIMI) MOXApHOW CUTHAIU3aIUU
MPUBEJICHBI Ha IJIakaTax y cTeHaa. s cpaBHeHus 3pPeKTUBHOCTH pabOThI
M3BEIATENCH UCTOIB3YIOTCS CIEAYIOIIUE OCHOBHBIE TTApaMETPhI:

YyecmeumenvHocms - ONPEACISIETCS BEIMYMHON MUHHUMAaIbHOIO
KOJIMYECTBA TeEIJia, JIbIMAa W M3JIy4EHUsI, MPUBOJSIIETO K CpadaThIBAHUIO
W3BEIIATEN.

3ona Oeticmeusi - 00BEM NPOCTPAHCTBA WM IUIONIAJ]b, B Mpeaeiaax
KOTOPBIX PETUCTPUPYETCS OUar 3aropaHusl.

Unepyuonnocms - onpenenseTcss BpEMEHEM, U3MEPSIEMbIM C MOMEHTA
BO3J/ICMCTBUSI HA U3BENIATEIb OMPEICICHHOr0 UCTOYHUKA (TEeIia, JbIMa Wid
W3JIyYeHHUs1), 10 cpabaThiBaHus €ro. IHEpIMOHHOCTh ABJISETCS PELIAIOIUM
(bakTOpOM NP OMPEACIICHUH 3alIUTHBIX BO3MOKHOCTEHN M3BEIIATENS.

TemaoBble u3Bemiareau. [lpuHuMn JOeUCTBHUSA  3aKIIOYAETCAd B
W3MCHEHUU CBOMCTB YYBCTBUTEIBHBIX JJIEMEHTOB TNIpU HU3MEHEHUU
TeMIEepaTyphl.

Teno, nepegaHHOE W3BEIIATENIO, MOXKET BbI3BaTh B HEM Pa3JIMYHbBIC
nevctBus. Haubosee mnpocToe HCHONB30BAaHUE TEIUIAa B HW3BEILATEIISIX
3aKJIFOYAETCS B PACIUIABJICHUM JICTKOIUIABKOW BCTaBKH, BCIICJICTBHUE YEro
MPOUCXOAUT pa3MbIKaHWE WM 3aMblKaHWe Ienu. Brtopoit Meton
MCIMOJIb30BAHUS TEIJIa MOCTPOCH HA TEIJIOBOM PACHIMPEHUH METAUIOB WU
razoB, M TPETUH 3aKIIOYAETCd B MCIOJb30BAaHUM TEIJIOCONPOTUBIICHUN
MOJIYNPOBOJAHUKOB, KOTOPBHIE MNPU HArpeBaHUU 3HAYUTEIBLHO YMEHBIIAIOT
CBO€ DJJIEKTPUYECKOE COINPOTUBJICHHE. B  COBPEMEHHBIX  TEIUIOBBIX
M3BEILATENSIX UCIIOIb3YETCSI B OCHOBHOM TPETUI COCOO.

B KauecTBE YyBCTBUTEIbHBIX DJIEMEHTOB MIPUMEHSIOT
OMMETAJIIMYECKHE  TUIACTUHKU  Pa3IMYHBIX  TeOMETpUYecKux  Gopm,
JIETKOIJIABKUE CIUIaBbI, TEPMOIIAPbI, MOJYIPOBOJHUKOBBIC W MArHUTHBIC
MaTepuabl.

TermnoBrle U3BENIATENN OBIBAIOT MaKCUMaJIbHOTO aeiicteusa tuma UII-
104-1; WII-105-2/1: tepmomsBemarens TPB, ATJI. Otu wusBemarenu
CpadaThIBAIOT MPHU ONPECICHHOM MOPOrOBOM 3HAYCHUHU TEMIIEPATYPHI.

M3Bemarenn auddepenunansaoro aeiicteus tuna JIIC-038 Ha
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tepmonapax, IITHUM, koropsie cpabaTbIBalOT MpPU 33aJaHHOW CKOPOCTH

HapacTaHUs TEMIEPaTyphI.

MakcumanbHo-guddepenimansaoro  aeiicteus  MJIIINM-028 -
cpabaThIBalOT MpPU JAOCTHXKEHUM OJHOIO W3 JIBYX BBIIIE YKa3aHHBIX
napamMeTpax.

PerynnpoBka TepMoun3BemaTenei Npou3BOAUTC:

maxcumanvusix - B npeaenax ot +20 no +120°C ¢ pazneneHueM 3Toro
nuanazona Ha Tpu uaTepBaia oT +20 1o S0°C: ot +40 mo 100°C u ot +80 no
+120°C;

oupgepenyuanvrvlx - Ha CKOPOCTh HApACTaHUS TEMIIEPATYPHI OT 5° 110
10°C B munyTYy.

bumeramnmnueckas miaacTUHKa 1 COCTOMT W3 JBYX CIPECCOBAHHBIX
CJI0O€B METaJJIa C Pa3HbIMH KO3(P(DUIIMEHTAMU JTMHEWHOTO pacliupeHus 31 u
B2 (Puc.2). IIpu HarpeBanuu MeTami ¢ 00IbIIUM KO3(PPUIIEHTOM

{
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Puc.2 buMmeramnniecknuii 4yBCTBUTEIbHBINA 3JIEMEHT.

JMHEWHOTO paclIMpeHus (aKTUBHBIN) YIJIMHSAETCS, TUIACTUHKA Mporudaercs
B CTOPOHY ITACCUBHOTO CJIOSI M MEPEKII0YAECT KOHTAKThI LIEMU CUTHAJIM3alUN
(MOABMKHBIN 2 Y HEMOABUKHBIN

Nseemarens tennoBor  jgerxkomnaBkuit  JITJI.  YyBcTBUTENBHBIN
aneMeHT 1 ¢ temneparypou miaBiieHud 72°C COENUHSET IBE METATUTUYECKHE
nmacTuHKy 2 (Puc.3), KoTopele KpemnsiTcs BUHTaMH 4 Ha [IOKOJIE 5 U 3aKPBIThI
3alIUTHBIM KonmaykoMm 3. Ilpm HarpeBaHuM cCruiaB pacruiaBisieTCsl W
IJTACTUHKY 2 Pa3MbIKAIOT LIENb CUTHAIA3ALNH 6.




Puc.3. Cxema n3Bemarens A TJI.

M3eematenu TPB (TepMoperne B3pbIBO3ALIUILEHHOE) COCTOUT U3
JATYHHOU TPYOKH 5, COEIMHEHHOU CO CTEPKHEM 3 M KOHTAKTHOW TPynmou 2
(puc.4). Ilpu HarpeBaHuu TpyOKa S5 yIJIMHSETCS OOJbIIE, YEM CTEPKEHb U
TSHET €ro 3a COOOM - KOHTAaKTHas TPyMIia pa3MbIKAET LEMb CUTHAIU3ALNH 6.
TemnepaTypa cpabaTbIBaHUs YCTAHABIMBAECTCS BUHTOM 4 TIPYKUHBI 1.

5

Puc.4. N3Bemarens TPB
[TpunIUnIUaNIbHASA cxema MOJTYNPOBOIHUKOBOTO TEIJIOBOTO
u3Belarens MakcuMaiibHoro jerctBus (IITUM) nokaszana Ha puc.S

il

N

(N

N

Z.

;4
1- momynpoBOTHUKOBOE TEPMOCOIPOTHUBIICHUE; 2-
PEryJIUPOBOYHOE COMTPOTUBJICHNE; 3- TUPATPOH
Puc.5. Cxema nosryrpOBOJHUKOBOTO TEINIOBOTO W3BEIIATEIIS
MakcuMaiabHoro aercteusa IITUM
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C ITOBBIILICHUEM TEMIIEPATyPHI OKpYyKarolen cpenbl

MOJIYNPOBOJHUKOBOE TEPMOCONPOTUBIIEHUE | (JaTUMK) PE3KO YMEHbIIIAETCS
Y HampsHKCHUE Ha YIPABJISIOMIEM 3JICKTPOJIE CETKH TUPATPOHA MOBBIIIACTCS.
Kak TonbKO 3TO HaNpsKEHUE MPEBBICUT HAIMPSIKECHUE 3KUTAHUS, TUPATPOH
3 «3axuraercsiy», T.e. U3BeNaTeab cpadbaTeiBaet. [Ipu 3TOM MEXy aHOJIOM U
KaTOJIOM TUPATpPOHA 3 MPOWUAET 3HAYUTEIbHBIA TOK, KOTOPBIM YCUJIUT TOK K
JUHUM U 00ECIeYUT TMPUBEICHUE B JICUCTBUE JIMHEHHOE peie,
YCTAHOBJICHHOE B MPUEMHOM arIapare.

N3Bemarens MakcumanbHoro aercteus UIT 105-2/1 (MTM) cobpan Ha
MarHUTOYIIpaBiIsieMOM KOHTakTe (repkoHe). [Ipu HopmanbHO# TeMiepaType
KOHTaKTbl | 3aMKHYTHl MOJ JIEVMCTBUEM MPOJOJBHOIO MAarHWTHOTO TMOJIS
MArHUTHOW CHUCTEMBI [aTYMKa, KOTOpas COCTOUT W3 JBYX KOJIBIIEBBIX
MOCTOSIHHBIX ~MarHUTOB 2 W TEPMOYYBCTBUTEIbHOro (Qeppurta 3,
PacIonoKeHHOro Mexay Humu (Puc.6).

\

——

e

Puc. 6. U3Bemarens marantusii U'TM

ITox nencTBHEM OKpYXKaKOLIEW TEMIIEpaTypbl, IPU JOCTUKEHUU €IO
3aIaHHOM  BEJIMYMHBI, MAarHUTHas MPOHUIIAEMOCTb (epputra pe3Ko
YMEHBIIAETCS, MArHUTHOE TIOJIE  OCHA0MseTCs, KOHTAKThl TI'epKOHA
Pa3MBIKAIOT LIEb CUTHAJIN3AINH 4.

JAbIMoBbIe u3Benareau. B HayalbHOU CTaguy I0OXKap, KaK IPaBuUIlo,
Pa3BUBACTCA MEIJICHHO U a TEYECHHUE JJIMTEIIBHOIO BPEMEHU HUJAET IIPOLECC
TJIEHUS C BbIACICHHEM OOJIBIIOTO KOJIMYECTBA MPOAYKTOB TOpEHUs (IbIMa)
0€3 3HAYUTEIBLHOI'O TOBBIINIEHUS TEMIEPATypbl IMOMEIIECHHS. TeroBbIe
M3BEUIATENN B ATUX YCIOBUAX CPa0aTHIBAIOT C OOJIBIINM OMO3IaAHUEM.

JIbiMm  oOnagaeT JBYyMs BaXHBIMH CBOWCTBAMH: OH CHOCOOEH
YMEHbIIIaTh WUHTEHCHUBHOCTH CBETOBOIO IOTOKA W HW3MEHATh HMOHU3ALUIO
BO3JIYIIIHOW CpeAbl, MOCKOJIbKY YacCTHUIIbl JbIMa MOYTH BCErJa HECYT B cede
DJIEKTPUYECKUE 3apsIbIL.

OTeuecTBEHHONW MPOMBIIIJIEHHOCTBIO BBIMYCKAIOTCA aBTOMAaTHYECKHE
IBIMOBBIC M3BELIATENIM, OCHOBAHHBIE HA ONTHUYECKHMX CBOMCTBAxX JIbIMa
(ONTUKO-3JEKTpOHHBIE) TUMa  doTodnektpuueckux WD, AUIT wu




paauounsoTomnHbie (MoHu3anuonnbie) tTuna AJIIU, PUJI-1.

Pabota ¢oTo3neKTpUUECKUX U3BEIIATENIEH OCHOBaHA HAa OOHAPYKEHHUU
JbIMa MO 0CJIA0JIEHNUIO TIEPBUYHOTO CBETOBOTO MOTOKA 33 CUET YMEHBIIICHUS
MIPO3PAYHOCTH OKPYKAIOIICH CPEJIbI.

B pagmon3oTOmMHBIX M3BEMIATENSIX YYBCTBUTEIBHBIM  DJIEMEHTOM
ABJISICTCS MOHM3aIMOHHAas kamepa (Puc.7), cocrosiias u3 AByX 3JIeKTpoaoB 1
Y UCTOYHHKA O.-4acTHIl 2 (M30TOI IUTyTOHUS-239), KOTOPBIA UCITYyCKACT

' {

e

Puc.7. Monn3aunonHas kamepa

O-4aCTUIbl, HMOHU3UPYIOIIME BO3IYIIHOE NPOCTPAHCTBO B  Kamepe.
[Ton0XUTENLHO 3apsiKEHHBbICE HWOHBI MEPEMENIAIOTCS  MOJ  JACHCTBUEM
CWJIOBOTO TIOJISI K OTPUILATEILHOMY JJIEKTPOJY, a JIETKHE OTPUIATEIIbHbBIC
WOHBI U 3JIEKTPOHBI - K MOJOXKUTEIBHOMY AJIEKTPOy. Mexay 3JIeKTpoaaMu
BO3HUKACT HMOHU3ALMUOHHBIA  JJIEKTPUUECKUHA TOK, CHJIA KOTOPOIO
YMEHbBIIIAETCS MNpU TONaJaHUM B KaMepy JblMa W CHIDKCHUS CTEIEHU
MOHU3AIMN Ta3a. DJIEKTPOHHAS CXE€Ma U3BENIATEIIs] pearupyeT Ha U3MECHEHUE
MOHU3AIIMOHHOTO TOKA ¥ BhIPAa0AThIBAET CUTHAJ TPEBOTH.

B coOpannom coctosinuu u3Bemarenb AJ[M-1 coBepiieHHo Oe30naceH
I OKpYXKAaWIMX, T.K.  H3IY4EHUE  TOJHOCTHIO  MOIJIOMIAETCS
MOHU3AIMOHHON KaMepoll U CTeHKaMu Kopiiyca u3Bemarens. OH paccyuTaH
HAa MHOTOKpAaTrHoe JeWcTBue mpu Ttemneparypax ot -30 mo +60°C c¢
OTHOCHUTEIHLHON BIIAXKHOCTHIO 10 80%. 30HA AeiICTBUA OJTHOIO M3BEIIATEIS
okoo 100 M%, a obmas KOHTPOJIMPYEMasi YCTAHOBKOM TUIOMIA]b COCTABIISCT
10 ThIC. M.

CreroBble _m3Bemiareau. Ilpomecc TropeHHss CONMPOBOXKIACTCS
BBIJICJICHUEM JIYYUCTOM JHEPIruH, KOJMYECTBO KOTOPOM YBEIUUMBAETCS C
MOBBIIIIEHUEM Temmeparyphl. [Ipu BBICOKMX Temmeparypax B CHEKTPE
M3JIYYCHUS] coJiepKarcsi Oojiee KOPOTKHME BOJIHBI (BUJIMMBIA CBET U
yIbTpadUoJIETOBBIE JIydd), a MpU HU3KUX TEMIIeparypax - JIJIMHHbBIC
(uH(ppakpacHbIC U3ITYUECHUS).

[TpuHUMO pabOTHI U3BEIIATENICH, PEAarNPYIOIINX Ha MOSBJICHUE CBETA,
OCHOBAaH Ha WCIOJIL30BaHUM CcUYeT4yukoB ¢oTtoHoB (CU-1, CU-4D) wu
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dbotopesuctopos (JITTN/T).
B aBTomMaTtnueckom usBeniarene tuna CU (puc.8), pearupyroiiem

.

1- kaTox; 2- UMIMHAPUYECKUN aHO/;
3- CTEKJISHHBIN 0aJJIOH; 4- OCHOBaHUE
Puc.8. ABTomaTudyeckut n3Beniareias tumna CU

Ha U3Jy4YCHUE IJIAMEHU, B KAUECTBE JIATUMKA MPUHST CUETUUK (DOTOHOB THUIIA
COVY-2. Cueruuk TMpeaCTaBIsiCT COO00M UWJIMHAPUYECKUN CTEKJISTHHBIN
OaJJIOH, HANOJIHEHHBIA CMEChIO ra3oB. B HeM MoMelieHbl JBa 3JIEKTPOa,
OJIMH U3 KOTOPBIX BBIMOJHEH B BUJIE BBITSHYTOM MO OCH METALUIMYECKOU
HUTH, a IPYrOi - B BUJIC HWJIMHAPA C BhIpe3aMu. J[Jisi TOro, 4ToObl CYETYUK
pearupoBall Ha KaKOW-IM0O0 Y3KUH CIEKTP 4YacTOT JJI MPOTUBOIMOKAPHBIX
1eaed  J0CTaTOYHO  OTPAHUYMTHCA — JAUANAa30HOM  YIbTPa(uOIETOBBIX
W3Jly4YCHUN. bDa/yIOH CUYeTYMKAa W3IrOTABIMBAOT C  ONPEACICHHBIMU
MPOMYCKHBIMU CTIOCOOHOCTSIMU.

K snekTponam cuerunka moAaBOAUTCS Bbicokoe Hampsikenue (1200B).
Ecnn cyuetuynk HE OCBEIIEH, TO COMNPOTUBIICHUE TAa30BOU CPEIbl MEXIAY
BJIEKTPOJAMH BBICOKOE M TOK YEPE3 CUETUMK HE mpoxoauT. [Ipu ocBemeHnn
cyeTyrkKa (POTOHBI CBETA, MEPEXO/Is Uepe3 CTEKIIO B OAJIJIOH, CTAJIKUBAIOTCS C
aToMaMH ra3a U MOHU3UPYIOT ux. OOpa3oBaBIIMECS WOHBI MOJ ACHCTBUEM
AJIEKTPUUYECKOrO  MOJISI  NEPEeMENIAITCS K BJIEKTpoAaM  CUETUMKA.
OtpuiiaTenbHble HWOHBI, MOMAaBIIME HA aHOJl, MPUBOJAT K TOSBICHUIO
KPaTKOBPEMEHHBIX MMITYJIbCOB TOKA B IIEMH CUETYUKA. DJIIEKTPOMArHUTHOE
perne, BKJIOYAIONIEE CUTHAJI TPEBOTM, cpabaTbiBaeT TOrjaa, Korjaa
YCpPEAHEHHAs BEJIMYMHA MMITYJIBCOB CYETYMKa (DOTOHOB  MPEBBICUT
ONPEJECICHHOE  3HAYCHHUE,  KOTOPOE  ONPEACNHSACTCS  KPUTHYECKUM
MOJIO’KEHUEM, WJIK TaK Ha3bIBAEMBIM MTOPOTOM CpadaThIBAHMUS.
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JlaHHBIE H3Bemarenu

TETJI0OBOM neiMoBoi AJIN-1  |cBeToBoii CU
I[ITUM
M0 MPUHLHUITY
[TpuHn padoTs Ha 3aMbIKaHUE Ha 3aMbIKaHUE psAMON
BUJIUMOCTH
TeMnepaTypHLVH/I pexuM | - o 10 +40 01-30 10 +60 ot -60 o +40
OKPY’KarOUIEN CPEBI
OtHOCUTENBHAS
BIIQYKHOCTh 10 98 1o 80 1o 80
OKPYKAIOIIEU CPEbI
[Inomans,
KOHTpOJIMpyeMas 1o 30 1o 100 1o 600
M3BENIATEIEM, M
NHepimoHHOCTh 15 5 cpabaTbIBaeT
M3BENaTeNs, C MTHOBEHHO
IMPUEMHAS CTAHIIUA

[IppuemHass craHuMsg TMpeIHA3HAYEHA JUIA [PHEMA CUTHAJIOB OT
ABTOMATUYECKUX M PYYHBIX M3BEHIATEIEHd W IOJAaYM CUTHAJIOB TPEBOIHW.
IIpueMHBIE  CTAHIMU  DJIEKTPUYECKOW  MOXKApPHOM  CUTHAIU3ALUU
YCTAHABJIMBAKOTCA B IIOKAPHOW WIIM CTOPOXKEBOM OXpaHE WM B APYIrUX
noMenieHuax (TeneoHHbIE CTaHLMM, JCKYPHbIE KOMHATBI W Jp.),
00€eCTeunBaOIINX KPYTJIOCYTOYHO HAJEKHBIN MPUEM CUTHAJIOB TPEBOTH.

B coBpeMEHHBIX  YCTaHOBKax  aBTOMAaTHYECKOW  ITOXKAPHOWU
CUTHAJIN3AllMM IIPUHSATA JIydeBas CHUCTEMAa BKJIFOYEHHS W3BEIIATENIEH, T.€.
KaXJOMY W3BEIIATEII0 WIM HMX TPYIIE MOABOAUTCA Mapa NpoBoAOB. B
HEKOTOPBIX CJIy4yasxX paspemiacrcss OObeAMHEHHUE JIMHHUM TOXKapHOU
CUTHAJIU3AIUU C TeIeHOHHON CBA3BIO.

HOKAPHO-OXPAHHASA CUT'HAJIM3ALIUA

[Ipu o00opynoBaHMM OOBEKTa ABTOHOMHOW CHCTEMOM MOXKapHO-
OXpPaHHOU CUTHAJIN3ALNH KOHTPOJIbHO-CUTHAJIbHBIE IPUOOPHI
YCTaHABJIMBAIOT BHYTPU OXPAHIEMOTrOo OO0BEKTa WM B MOMELICHUSIX
CTOPOKEBOU OXPaHBI.

Bce BO3MOXHBIE MeCTa NPUKOCHOBEHHMS HAa OXPAHAEMbIM OOBEKT
(I1BepH, OKHA, JIFOKH, J1a3bl U Jp.) OJOKHUPYIOTCS MPU MOMOIIM JATYHUKOB
OXpPAaHHOW CHUTHAJIM3ALUU (DJIEKTPUUYECKUE, €MKOCTHBIE, BUOpPAllMOHHBIE U
yJIbTPAa3BYKOBOrO AeCTBHs). B muielid OJOKMPOBKH MOCIEAOBATEIBHO C
JaTYMKAMU OXPAHHOM CUTHAJW3alMM WM B CaMOCTOSATEIbHBIA LIIEH(
BKJIIOYAIOT ABTOMATUYECKUE TEIUIOBBIE H3BEIIATENM MAaKCUMAJIBHOTO
nerictBus. M3Bemiarenn  yCTaHABIMBAKOT HA IIOTOJKE  OXPAHAEMOIO
nomenieHud. [Ipu mokape OHM cpadaThIBAIOT, BbIJABAs CHUTHAJ TPEBOTU
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yepe3 MNpuOOp OXPAaHHOM CUTHAIU3AIMA HAa MECTHBIC WM BBIHOCHBIC

CUTHAJIBI  TPEBOTW.  bJIOK-CXeéMa  aBTOHOMHOM  MOXKapHO-OXPAHHOU
CUTHAJIM3allii IPUBEJCHA HA puUC.9.
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Puc.9. biok-cxema 1moxapHO-0XpaHHOW CUTHAIU3AllUN

JI1st curHanu3aiuy O MoKape Wiv NOBPEKICHUH 1uiei(a OJIOKUPOBKU
MCIIOJIb3YIOT 3BOHOK TPOMKOI0 005, CHPEHY WM CUTHAJIBHYIO Jamity. Pexum
CUTHAJIN3ALMKU MOXET ObITh HEMPEPBIBHBIN 3BYKOBOW, MUTAIOIINI CBETOBOM
WA KPAaTKOBPEMEHHBIM 3BYKOBOM M Murarmoumui cseroBoi. I[lpu stom
00€ecreunBaeTcs  BO3MOXXHOCTh ~ MOJKJIKOYEHHS  JIMHUA  BBIHOCHOM
CUTHAJIM3ALIMH K MYJIbTY HEHTPATM30BAaHHOTO HAOJIOICHHUS.

Cucrema mMOXapHOM CUTHAIM3alUA 10 TeNe(OHHBIM MPOBOAAM
npuBeaceHa Ha puc. 10.

y
;
D

| - renedonnas cranuusa Lb; II- abonentckas nunug; Il - oxpansemoe
nomerenue; 1 - komMmyTaTop; 2 - pelieiiHas mpucTaBka; 3 - TeaedOHHbIN
anmnapar; 4 - moxapHsle (IM0KapHO-OXPaHHBIEC) U3BEILIATEIH.
Puc.10. Cxema noxapHoil CUTHAJIM3AMU 110 TEIEPOHHBIM IPOBOIaM
B oxpansemom mnomemenun III aBromarmueckue wu3Bemarenu 4
MOAKJIIOYAIOTCA K TENePOHHON JIMHUU Yepe3 peleilHyro npuctaBky 2. B
OOBIYHBIX YCJIOBHUSAX M3BELIATENN U MPUCTABKA OTKIIOUEHBI OT Teae(OHHON
JUHUM W HE BIUSIOT Ha KadyecTBO TeneoHHOM cBsizu. B ciyuae
BO3BHUKHOBEHMS B 3allMIIa€MOM [OMEUIEHWH MOXKapa cpadaThIBaeT
M3BEUIATEIh M AaBTOMATUYECKH TMOJKIIOYAET pEJIEHHYI0 TMPUCTAaBKY K
Tene(OHHOMN JTUHUH.
OTHUM caMbIM OT peJIeHHON MPUCTAaBKM 00ecrneunBaeTcs nojgaya ocodo
TPEBOKHOI'O CUTHAJIAa HA KOMMYTATop 1.
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OIMMCAHUE JIABOPATOPHON YCTAHOBKHU

JlaGopaTopHasi yCTaHOBKAa aBTOMATUYECKUN TOXAPHOW CUTHAJIA3ALINU
(puc. 11) coctoutr W3 Yy3JI0B TUIOBOM ammapatypbl CUTHAIM3AIMOHHOMN
TermoBor noxkapHou yctanoBku CIITY-1. B kauecTBe mpremMHON CTaHIIAU
s u3Bemarened tuna IITUM-1 ucnonsidyercs cranmus CT-5, koropas
BKJIFOYAET B c€0s MATh Jydyeld C BO3MOXHOCTHIO MOJAKIIOUEHUS B KaKIbIH
JIy4 10 5 U3BEIIaTEeIIEH.

[Iutanue cTaHOMU OCYIIECTBIIETCA OT CETH NEPEMEHHOTO TOKa,
Hanpsbkennem 220 B ¢ moTpediisieMoi MOIHOCTRIO 55 BT.

Cranuus CT-5 paccunTaHa Ha HOpMaJILHYIO pabOTy IIpU TEMIIEpaType
OKpyxaromen cpeasl oT -18 mo +35°C u OTHOCUTENBHOW BIIAXKHOCTH 10
80%.

K npuemnonn cranumu CT-5 TOAKIIOYEHBI MATh  TEIJIOBBIX
m3Benarenen tuna [ITUM-1, mectoit u3Bemarens NpeacTaBiIcH B pa3pese.

[Ipn BO3mEHCTBMM Ha U3BEIIATENb TEIUIOBOTO HMCTOYHHMKA HA
CUTHAJIbHOM Ta0JI0 TPUEMHOM CTaHILMM 3aropaercs JIaMIoyka ¢ HOMEpPOM,
COOTBETCTBYIOIIMM IOPSAKOBOMY HOMEPY JIyda U OJHOBPEMEHHO 3BOHUT
3BOHOK.
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| - npuemnas craniusa CT-5;

Il -remtoBeie u3Bemarenu IITUM-1 (1', 2', 3', 4', 5');

I -muaunm cBs3y;

1,2,3,4,5 - nydn 115 TOAKITIOUEHUS U3BEIIATEIICH.

Puc. 11. Cxema n1abopaToOpHOI YCTAHOBKHU
VYcTaHOBKa MOXKAPHO-OXPAHHOW CUTHAIM3ALMU COCTOMT W3 Ipudopa

«Curnan», noxapusix wusBemarened ATII-3M wu JTJI, BrIFOYEHHBIX
MOCJIEIOBATEIbHO B HUIEH( OJOKUPOBKM OXPAHHOTO BHUOPALMOHHOIO
natuuka. [Ipu HapyiieHun JTUHUM OJIOKMPOBKHU WJIM IMPHU MOXKApe MOoJaeTcs
3BYKOBOM U CBETOBOM CUTHAJL.
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HOPAAOK BBIIIOJIHEHUSA PABOTHI HA CTAHLINU
1. O3HaKOMUTBCS C COJIepKaHUEM PA0OThI U KOHCTPYKLIMEN YCTAHOBKHU.
2.Ha nunesoit manenu cranmmu CT-5 TymOmnepsl m3Bemarenein Nel
«3BOHOK TPEBOIrW» U «ABTOMAT» MOCTAaBUTH B MOJIOKEHUE «BKIIOUEHO.
3.1lonate HampsikeHUE Ha CTAHIMIO IMYTEM BKJIIOYEHHUS BUJIKU B
po3etky u TymbOnepa «CeTb». BriltoueHME CTaHIMU MPOKOHTPOJIHUPOBATH
nosiieHueM 3eneHoro curnana «BKIIFOUEHO».
4. TlogHECTH UCTOYHHUK TeIlIa (3JIEKTPUYECKYIO JTaMITIOUYKY) MOOYEPETHO
K KaxaoMmy w3 wusBemarened [ITHMM-1, BkmtounTth cexkyHaoMeEp W
OMpEeNeNnuTh BpeMs  cpabaTblBaHUs  (MHEPLMOHHOCTH)  M3BeELIATENEH
(MosIBJI€HUE CBETOBBIX CHUTHAJIOB Ha JjuHUM | «lloxkap» u 3BYKOBOroO
CUTHaia).
5. OTKIIIOUUTh CTaHLMIO OT BJEKTPOCETH U MEPEBECTU TyMOJIEpbI
nvHUYU CcBA3U B ntonoxkenne « BKIIIOUEHO».
6. Pe3ynbTaThl M3MepeHuii 3anucaTh B OTYET.
/. BKJIIOUUTH MPU TOMOITH BIKITI0UaTeNst nmpubop «CurHan-31».
8.JlerkuM MOCTYKMBAaHHEM OKOJIO BHUOpPAIIMOHHOIO JaTuWKa BBI3BATH
3BYKOBOM U CBETOBOM CUTHAJL.
COIEPXAHHUE OTYHETA
1. Ha3zBaHue paboTHI.
2.11enb paboThI.
3.Ha3nauenue u 001acTh MPUMEHEHUS aBTOMATHYECKOM MOKapHOU U
M0KapHO-OXPAHHOW CUTHAJIM3AIUY.
4.251eMEeHTBI aBTOMAaTUYECKOM MOKAPHOU CUTHAJIU3ALIUU.
5. Tunsl 1 mapaMeTpbl aBTOMAaTUYECKUX U3BEIIATEIICH.
6.D5eMeHThl aBTOMATHYECKOM MOXKAPHO-OXPAHHOM CUTHAU3AIINH.
/. MexaHu3Mm nosiBiI€HUs curHana TpeBoru Ha cranuuu CT-5.
8.Pe3ynbratel M3MEpeHHII BpeMeHU cpabaThiBaHMs U3BEIIATENCH
[ITUM.

KOHTPOJIBHBIE BOITPOCHI
1. Buabl noxkapHbIX curHainu3anui. [IpeumyiiecTsa u HEIOCTATKHU.
2.Bugpl  cucTteM  TOXKapHOM — CUTHAJIM3AIUU: ABTOHOMHBIE,

LEHTPAIN30BAHHBIE.
3.Bunbl cucteM mokapHOM CHUTHAJIM3alldUd MO CIOCOOY BKIIIOYEHUS B
CETh: KoJIblieBbIE (1LIeHPHBIE), TyueBble. X mpeuMyllecTBa U HETOCTATKH.
4. Buapl n3BemaTenei.
5. OCHOBHbIE TTapaMeTphl U3BEIIATENCH. .
6. [Ipunuun yctpoicTBa U IEHCTBUS PA3TUYHBIX BUJOB U3BEIATEIICH.
/. 1TpuHuun BeIOOpa U3BEIIATEIICH.
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1.CIT 3.13130.2009 Cuctembl npoTUBONOXKapHOM 3amuThl. Crucrema
OIMOBEIICHUSI W YIPABJICHUS 3BaKyallden Jrojierd mpu noxkape. TpeOoBaHus
MOXapHOW 0€30MacHOCTU

2.CIT 5.13130.2009 VYcraHOBKM TIOXKapHOM CUTHAIM3ALMK U
MOKAPOTYIICHUSI ABTOMAaTHYECKHE

3.CII 12.13130.2009 Ompenenenne KaTeropyuii MOMEIISHNN, 3TaHUN U
HAPY>KHBIX YCTAHOBOK I10 B3PBIBOIIOKAPHOU U MTOKAPHOU ONIACHOCTH

4. TOCT P 53325-2009 Texnuka noxapHas. TeXHUUYECKUE CpPEICTBA
noxapHot aBromaTuku. OOIMEe TEeXHUYECKUE TpedoBaHus. MeTroabl
WCIIBITAHUN



[Tpunoxenune 1

Bp100p THUIOB MOKAPHBIX U3BEIIATENIEH B 3aBUCUMOCTH OT Ha3HAYEHUS

3alUIIAEMOro MOMENIECHUS U BUa TTOXKapHOM HArpy3KH

Ilepeuens xapaKTEpHbIX IOMEILLEHUH ITPOU3BOJICTB, Bun
TEXHOJIOTMYECKUX IIPOLIECCOB II0KapHOI0
M3BELLATEINs
1 ITpon3BOACTBEHHBIE 31aHUS: JIbIMOBOM,
TEILUIOBOM,
1.1 C npou3BOACTBOM U XpaHEHHUEM: TJIAMEHU
U3JEIUNA U3 JPEBECUHBl CUHTETUYECKUX CMOJI, CHUHTETHYECKUX
BOJIOKOH, NOJIMIMEPHBIX MAaTE€pUaJIOB, TEKCTUJIBHBIX, TEKCTUJIBHO-
raJlaHTepeNHbIX, IIBEHHBIX, OOYBHBIX, KOXXEBEHHBIX, Ta0a4HbIX,
MEXOBBIX U  LEJUIIOJIO3HO-OYMaXKHBIX — UW3JIENUH, UeIUTyJIonaa,
PE3UHBI, PESUHOTEXHUYECKNUX U3/IEJINNA, TOPIOYMX PEHTTEHOBCKUX U
KMHO(OTOIIEHOK, XJIONKa
JaKoB, Kpacok, pactBoputener, JIBXK, 17K, cma3zounsix| TemnnoBoi,
MaTepuaos, XUMHUYECKUX PEaKTUBOB, CIIMPTOBOJOYHOW|  IUIAMEHHU
MPOAYKINHI
LIEJIOYHBIX METAJIJIOB, METAJUIMYECKUX TIOPOLIKOB IInamenu
MyKH, KOMOMKOPMOB, JpYyrux TMpOAYKTOB M MarepuaioB c¢| Temnosoii,
BBIJICTIEHUEM TIBLITH IJIAMEHU
1.2 C npousBOaCTBOM: J{bIMOBOI,
Oymaru, kapTroHa, 00O€B, KUBOTHOBOJYECKOW U MTHUIEBOJYECKON| TEIIOBOM,
MPOAYKINHI IJIAMEHU
1.3. C xpanenuewm: J{bIMOBOI,
HETOpIOYHUX MATEPUAIOB B TOPHOYEH YIIAKOBKE, TBEPIBIX I'OPIOYMX| TEIUIOBOM,
MaTepUaIoB IJIAMEHU
IToMerieHuss ¢ BBIYUCIUTENIBHON TEXHUKOHM, paavoanmnaparypoi, JIsIMoBOM
ATC
2 CneunaibHbIE COOPYKEHUS: JIbIMOBOM,
TETIOBOU
2.1 TlomeneHus sl NPOKIAAKU Kabeneu, A TpaHchopmMaTopoB U
pacCIpEeIUTENBHBIX YCTPOUCTB, JJIEKTPOLIUTOBBIE
2.2 Tlomemenust 1 oOopyaoBaHuss U TpyOompoBojnoB mo| [lnamenu,
MEPEKAYKE TOPHOYUX IKUAKOCTEHW M Macel, s HWCHbITAaHUM| TEIJIOBOU
JBUTATEJIE BHYTPEHHErO0 CrOpPaHMs W TOIUIMBHOM ammaparyphl,
HaIOJIHEHUs 0aJUIOHOB TOPIOYMMHU T'a3aMu
2.3 IloMetienust mpeANpUATUHN TTO 00CTYKUBAHUIO aBTOMOOUIIEH JIbIMOBOM,
TEILIOBOM,
IJIAMEHU
3 AJIMHUHUCTpaTHBHbIE, OBITOBbIE M OOIIECTBEHHbIE 34aHus U| [[pIMOBOM

COOPYIKCHHS:
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3.1 3purenbHble, PENETULUHOHHBIE, JEKIWOHHBIC, YWUTAJbHBIE H
KOH(epeHl-3albl,  KylyapHble, Qoile, XOJUIbl,  KOPUAOPHI,
rapepoOHble, KHUTOXpPAaHWIMILA, apXHUBbl, MPOCTPAHCTBA 3a
ITOJABECHBIMH MOTOJIKAMH

3.2 Aptuctrueckue, KOCTIOMEPHBIE, pecraBpalMOHHbIE| [[BIMOBOW,
MAaCTEpPCKHE, KHHO- M  CBETONPOCKIHMOHHBIC, aNmapaTHble,| TEIMIOBOM,
dbotonabopaTopun TJIaMEHH

33 AJIMUHHUCTPaTUBHO-X035ICTBEHHBIE noMenieHus,| JlpIMOBOH,

MAaIIUHOCYCTHBIC CTaHIIUU, MYJIbThI YHpaBJICHUA, KHIIBIC TEIJIOBOM
IIOMCILICHUA

3.4 BosbHWYHBIE TanaThl, NOMEUIEHUS NPEANPUITHN TOProBiH,| [IpIMOBOW,
OOLIECTBEHHOTO  MUTaHUsA,  CIOy>KeOHble  KOMHAThl, JKWJble  TEIJIOBON
MOMEIIEHHS] TOCTUHUI] U OOIIEKUTHM

3.5 IlomenieHnst My3€€B U BBICTaBOK JIbIMOBOM,
TEILUIOBOM,
TJIaMEHH
4 3maHus ¥ TIOMEIIEeHUS ¢ OOJIBITUMH 00hEMaMMU: J{piMOBOM

ATpuyMmbl, NPOU3BOJACTBEHHBIE 1I€Xa, CKIAQJCKHE TMOMEIICHUS,
JOTUCTUYECKUE  LIEHTPhI, TOPrOBBIE  3aJIbl, MACCAXKUPCKUE
TEPMUHAJIbI, CIOPTUBHBIE 3AJIbI U CTAAUOHBI, IUPKU U TIP.

5 IlomenieHus ¢ BBIYUCIUTEIBHON TEXHUKOMW, paguoanmnaparypou, JIpiMoBou
ATC, cepBepnbie, Data u Call neHTpbl, IEHTpbI 00paOOTKH TAHHBIX

[Tpunoxenue 2
MecTta yCTaHOBKM PYYHBIX MMOKAPHBIX U3BEIIATENIEN B 3aBUCUMOCTHU OT
Ha3HauUEHUM 31aHUN U TOMEIICHUHN

IIepeyeHnp xapakTepHBIX TOMEICHUN MecTo ycTaHOBKU

1 [IpousBoicTBEHHBIE 37aHUs,
COOpY)XeHUsT U mnomenieHus (1exa,
CKJIQJIbI, M T.11.)

1.1 OnHOATaXKHBIE Bnomp  2BakyanMOHHBIX  IIyTE€H, B
KOpUIOpaX, Y BBIXOJOB U3 IIEXOB,
CKJIaJIOB

1.2 MHOrostaxHnie To e, a Takke Ha JIECTHUYHBIX

IIOIMaaAKax KaXxXa0ro 3Traxa

2 KaGenwpHbie coopyxeHus (TyHHENIW, Y BXoJla B TYyHHENb, Ha JTax, Y

ATaXXH | T.11.) ABAPUIHBIX BBIXOJOB W3 TYHHENIS, Y
Pa3BETBIICHUs TYHHEJEH

3 AJIMUHUCTPATUBHO-OBITOBBIC u B xopuaopax, xoiijax, BECTHOIOJSAX, Ha

OOIIeCTBCHHBIC 3JaHUS JIECTHUYHBIX IUIOMIA/IKAX, Y BBIXOJOB U3

3JaHuA
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