I'masa 11

TEXHUYECKHUE CPEJICTBA MOXKAPHOM
CUT'HAJIM3ALIUA

11.1. OcHOBHBbIE IPUHIIUNIBI OOHAPY KEHUSI MOKAPA, MPUHITANbI
NMOCTPOEHN S M Pa3MellleHUs MOKAPHBIX U3BelIaTe/ieil Ha 00beKTe

11.1.1. OcHoBHbIe HH(pOPMALIMOHHBbIE IAPaMeTPhbI MOKapa
U 0CO0EHHOCTH NPeodpa3oBaHus UX MOKAPHBIMY U3BeHIATEIAMHU

JIro0o#t moxap COMPOBOXKAACTCS M3MEHEHUEM XapaKTEPUCTUK OKPYKaro-
el cpefibl, 00yCIIOBIEHHBIX Pa3BUTUEM TOPEHUSI U BO3HUKHOBEHHEM KOHBEK-
TUBHOTO TEIJIOBOTO MOTOKA HaJ ero ouyaroMm. K Takum XapakTepucTUKaM MOXKHO
OTHECTU: NOBLILEHHYIO MEMNEPAmYpy OKpydicalouel cpeodvl, ObiIM U NPOOYKHIbl
20peHUsl, a makdice ceemogoe usiyieHue niameny. ABTOMaTUYECKUE TTOKAPHBIE
M3BELIATEIU CKOHCTPYUPOBAHBI TAKUM O0pa3oM, 4YTOObI pearupoBaTh HA U3Me-
HEHHE OJIHOTO WJIM HECKOJIbKMX MapaMeTpoB Moxkapa. B 3aBUCHUMOCTH OT BHAA
KOHTPOJIMPYEMOI0 MapaMeTpa OHHM pa3/IesioTCs Ha menjiogvle, OblMO8ble, Nia-
menu (ceemosvie), eazogvie U KOMOUHUPOBAHHBlE U38ewjamenu. ABTOMAaTHYC-
CKHME TIOKapHbIE M3BEIIATENN MpeoOpa3yloT HEdIEKTpUUYecKue MH(OpMalnoH-
HbIE MapaMeTphl MoXapa B JJIEKTPUUYECKUE CUTHANIBI, KOTOPHIMH JIOCTATOYHO
CBOOOJIHO MOXHO OIEpUpOBaTh Mpu nepepadboTke HHGOPMALUKU MPUEMHO-
KOHTpOJbHBIMHU TIpuOopamu. B cootBercTBun ¢ 'OCT 12.2.047 aBTOmMaThde-
CKHI MOXapHBIN U3BeHIaTeIb — 3TO0 YCTPOUCTBO NIt (POPMUPOBAHUS CUTHAJIA O
noxkape, KOTopoe pearupyer Ha (DakTOphbl, COMyTCTBYIOIINE MOXKapY.

[IpuBenieM OCHOBHBIE MOJIOKEHUS, HEOOXOIUMbIE 1JI1 TOHUMAaHHMS B3aUMO-
JEUCTBUS M3BELIaTEIEH ¢ KOHBEKTUBHON CcTpyel ouara ropenus. ['paduueckas
MOJIeJIb Mpoliecca TMpenactaBieHa Ha puc. 11.1. M3meHeHus HW30BITOYHON TEM-
nepaTypbl B MECT€ YCTAHOBKH MOXKAPHOTO M3BEIATENsl HAJl MICTOYHUKOM TeIlia
MOXHO OIPEJEIUTh U3 BbIPAXKEHUS

0,67 2
(= 20’55“1,67 exp —37,3(5) | (11.1)

rae Q, — TeIIONPON3BOIMTEIIFHOCTD MoXapa, KJ[/kr; H — BhICOTa pa3MenIeHUS
TEIUIOBOI0 M3BelaTens, M; R — paccTosiHhe OT OCH ouara moskapa J0 MecTa yc-
TAHOBKH HM3BEIATEIS, M.

Temonpon3BOAUTEILHOCTh O4ara rOpeHus — BeJIMYMHA, 3aBUCAIIAs OT psi-
Jla mapaMeTpOB:

Qu=nF.QuVy (11.2)
rae 1 — Kk03hGUIIMEHT XUMHYECKOTo HeJlokora; F, — miomaapr moxapa Ko Bpe-

241



2. . . _

MEHHU Tj, M*; Q,— KOHBEeKTHBHBIN TEIUIOBOM MOTOK, KBT; V,,—MaccoBas ckopocTh
2

BBITOpaHus, Kr/(c-Mm).

JpiMOBOM TennoBoi
H3BELLATENb R.l 1 R ) | H3BeLIATENb
I* ol

|4

C,=dP/dt=Jz-Q iTH'R:f(QH; " ’jfil/h eIare
1= =J-Qn e : BeIIaTeNb

IIJ1aMCHHU

el

Q = T]VMQHFH

RNy Z 2 ~ 2 ; = & P

Puc. 11.1. MapopmannoHHbIe XapaKTEPUCTUKU MOXKapa:
C, — KOHUEHTpalus 1pIMa; TR — Temneparypa;Q, — TeII0npon3BOAUTEIBHOCTD OYara
noxkapa; @, —oToK M3ITydeHHs o4yara noxapa

[Tony4nB KOMMYECTBEHHYIO OLEHKY TEILIOMPOU3BOAUTEIIBHOCTH OYara Io-
&Kapa, MOXKHO ONPEACIUTh U3MEHEHHE TEeMIIEpaTyphl B JIIOOO TOYKE MOMeEIlle-
HUS, YTO SIBJISIETCS HEOOXOIUMBIM Jisi ONTHUMHU3AIMU pPa3MEIICHUs TEIIOBBIX
MOKAPHBIX U3BEIIATEIICH.

30Ha KOHTPOJIS MMOKAPHOW CUTHATM3AIMU (ITOKApHBIX W3BEINATENCH) — CO-
BOKYMHOCTb IUIOIIAJIeH, 00BEMOB MOMEIICHUN 00BEKTa, MOSBICHUE B KOTOPHIX
(bakTopoB moxapa 0yJieT 00HAPYKEHO MOKAPHBIMU U3BELIATEIISIMH.

JIbIMOBOI TTOKapHBIA U3BEHIATENb CpadaTHIBACT MPU JOCTUKEHUU KOHIICH-
Tpaluu JbIMa B MECTE €r0 YCTAHOBKH, PABHOM MOPOTOBOMY 3HAYEHUIO JJIA JaH-
HOTO u3Bemarensa. [[pIM — 3TO COBOKYMHOCTb TBEPABIX U KUJKUX YACTHII,
B3BCIIICHHBIX B BO3AYyXE WU APYroil razooOpaszHoil cpene. YacTuuku nbiMa B
OonpmuHCTBE citydaeB oudeHb Majbl (0,1 — 1,0 mxMm). [Tox BIMsHUEM ABUKCHHUS
YJaCTHUIIBI B 00JIaKe JbIMa CTAJIKABAIOTCS APYT C JPYTOM U CHMaroTcs (Koaryim-
PYIOT), a CPEIHMI pa3Mep YaCTHII IIPH 3TOM YBEIUYMBACTCsA. Buaumblii yemoBe-
YECKMM TJ1a30M JbIM — 3TO 4acTuilbl pazmepom ot 0,4 no 10 mxm um OGonee.
KoHueHnTpaiust npiMa onpenenseTcsi MacCOl 4acTull a’po30Jisi B U3MEPSEMOM
o0beMe U BbIpakaeTcs B KI/M>; 9HCIIOM YacTHIL, coaepxkamuxcs B 1 cM® IbIMa,
n/M*; a TakKe ONTHYECKUMH XapaKTEPUCTUKAMHU: ONITUYECKON MIIOTHOCThIO D 1
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MmokaszaresjeM OciabJIeHHs] CBETOBOTO MOTOKA &, MPOXOJAIIETO B 3aJbIMICHHOM
cpene myTh IJIMHOM L.

D = Ig(lo/1);
a=1/L Ig (lo/D). (11.3)
rae lg, | — MHTEHCHBHOCTh M3MEPUTEIBHOTO CBETOBOTO MOTOKA B YHUCTOW W 3a-

JTBIMJIEHHOM Cpejie, COOTBETCTBEHHO.

HccnenoBanus mokasaji, 4TO XapaKTEPHBIM pa3Mep YacTHIl IbIMa 3aBUCUT
OT MaTepuaa, MoJBEPraroIIerocss TOPEHUIO, U YCIOBHH TeMIiepatypHoro (tep-
MHYECKOI0) BO3AeHCTBHUSA. [IMK MakCHMalbHON KOHIIGHTpAIlMU JbIMa JOCTHUIa-
€TCS TIPU TOPEHUHU APEBECUHBI U LIEIITI0I030COAEPIKAIINX MaTEpHAJIOB: IS Yac-
tutr pazmepom 0,45 — 0,50 MKM, 1711 CHHTETHYECKHUX PYJIOHHBIX MaTEpHAIOB HA
ocHoBe [IBX — 1,5 mMxwm, mis pe3unsl — 4,0 MM, mis [ICBC - 6,0 mxMm. Pacmipo-
CTpaHECHHE JbIMa B 00bEME 3aIUINACMOTr0 TTOMEIICHHUS MPOUCXOIUT MO/ BIIUS-
HHUEM KOHBEKTHBHBIX ITOTOKOB OT ouara moxapa. CyliecTByeT HeCKOJIbKO MaTe-
MaTHYECKUX MOJEJIEH, ONMUCHIBAIOIIUX ITOT MPOIECC.

OueBHUIHO, YTO MPOIECC YBEINYECHUE KOHIICHTPALIMH JbIMa OyJeT 3aBUCETh
OT JJMHEMHON M MAaCCOBOW CKOPOCTH BBITOPAaHHSI MATE€pPUAIIOB, UX CBOWCTB, Xa-
PAKTEPHU3YIOIIUX CIOCOOHOCTh K JBIMOOOPA30BaHWIO, U PACCTOSHHS 10 Ovara
ropenus. [Ipu 3ToM Hapactanue oOmieit Macchl nbpiMa P, mpu moxkape B MoMe-
IIIEHUH OMHUChIBaeTCs AudPpepeHIInaIbHBIM YPaBHEHUEM TIEPBOTO MOPS/IKA

dP

dtﬂ =V K F, - QyCH, (11.4)
rae K, — koaddunuedT npiMooOpazoBanus, Kr/kr; C, — KOHIICHTpaIlUs JbIMa,
KF/M3; Qy— KOJIMUYECTBO yIaJI1€MOr0 AbIMa, M/c.

[Ipu kpyroBoM pa3BUTHM Ouara moxkapa, XapakTEepHOM JJisi OOJIbIIMHCTBA
M0KapoB, M3MEHEHNE KOHIICHTPAIlUM JAbIMa B TOUKE ¢ kKoopauHaTtamu H u R omn-
penensaeTcs U3 BhIPAKCHUS

0,33V,V2K_ ft’
HR?

rae t — Tekymiee Bpems, ¢; H — BbicoTa pacrnonoxxkenus usBemarens, M; R — pac-
CTOSIHHME OT OCH oyara moskapa JI0 MecTa yCTaHOBKM u3Bemiatens, M; V, — Mac-
coBast CKOpOCTh Bbiropausi, Kr/(M%-c); K, — K09QUIUEHT ABIMOOOPa30BaHI,
KI/Kr; V, — IuHElHas CKOPOCTh ropenusi, m/c; f — koadduiueHT HepaBHOMED-
HOCTHU 3arOJHEHUS IIMOM 00BEMA MOMEIIICHHUS.

YacTo B TEXHUYECKOU JIUTEpAType MPU YKA3aHUU XaPAKTEPUCTUKHU JIHIMO-
BBIX U3BeNIaTeNeil, B 0COOEHHOCTH ONTUKO-3JEKTPOHHBIX, UCIOJIB3YETCS MOHS-
THE ONTHYECKON IJIOTHOCTHU JIbIMa, HA KOTOPYIO pearupyeTr IbIMOBOW H3BeEIla-
TeNb. JTa BEJIMUMHA B PA3HBIX JUTEPATYPHBIX MCTOYHUKAX HA3BIBACTCS )Oe/b-

C,(H,R)= , (11.5)
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HOU ONMUYecKou NIOMHOCMbIO U noKazamenem ocl1aONeHus c6emogozo no-
moxa a v IMeeT pa3MepHOCTh 1/M. B3auMoCBsI3b JaHHOTO TTapaMeTpa M KOHIICH-
TpalMy [bIMa, BBIDOKCHHOH B MI/M®, GbUIA ONPENENCHA SKCIEPUMEHTAIBHO
(puc. 11.2) u nmpencTaBicHa B BUJIE aHATUTHICCKOTO BHIPAKEHUS:

=-0,0056 +0,7-10° C,+0,45:10° C,2 (11.6)
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ITokasartens ocaa0IeHUsI CBETOBOTO IIOTOKa, M

Puc. 11.2. 3aBucuMocCTh IIOKa3aTeis 0caa0IeHnsi CBETOBOrO MOTOKA
OT KOHIICHTPAIUH JbIMa.
1 — a1 pesunsr, 2 — apiv [IBX; 3 — gb6IM npeBecHHBI

[lapaMeTp a MO3BOJISET OLICHUTH TAKOM OMAcHBIN (hakTOp Mokapa, Kak, Ha-
npuMep, NoTepsi BUAUMOCTHU B 3aJIbIMICHHON cpefe Lg,,. B nmepBoM npubnmxke-
HHUH MO>HO 3aIUCaTh!

L,..= 1,698/ a. (11.7)

Kak mokasanu sKCrepuMeHThI, KOHEYHAass U3MepsieMasi BEIMUMHA 8 W CBI-
3aHHAs C HeW BennunHA Ly, CYIECTBEHHO 3aBUCST OT JTMHBI BOJHBI HCTOYHUKA
CBETOBOTO M3JIydyeHMs. Hampumep, nmpu OgHOW M TOW kK€ KOHLIEHTPAUHUH JbIMa
C, = 35 Mr/M°, HO IS PA3IMYHOrO AMAA30HA UCTOYHUKA M3TydeHHs (KpacHBINH
A = 0,61; zenennii A = 0,55; romyoori A = 0,45), mokasarensb ociaOICHHS
cBeTOoBOTO MmoToKa okazancs paBed 0,02; 0,038 u 0,123. YTo cOOTBETCTBYET BH-
JTMMOCTH B 3abIMIICHHOU cpene 77,3; 44; u 13,8 m.
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JIro0o¥t moxap COMpOBOKIAETCS PIEKTPOMATHUTHBIM U3TYUYEHHUEM B OITH-
YecKoM Juarna3oHe. OnTuyeckuil Auana3oH U3IYyYeHUs] B 3aBUCMMOCTU OT JJIH-
HBI BOJIHBI ToIpa3aeisieTcs Ha ynbTpaduoneronsiid (0,01 — 0,38 MxMm), BUAMMBIH
(0,38 — 0,78 mxm) u nappakpacusiii (0,78 — 340 Mmxm).

CrexTp U3nydeHHs MIIAMEHU COAEPKUT Pa3HbIi IO UHTEHCUBHOCTU U JUa-
Ma30Hy COCTaB, HAa KOTOPBIA BIUAET OOJBIIOE KOJIMYECTBO (DAKTOPOB.
Ha nmpakTuke miams oOHapy>KMBaeTCA Ha U3NydaromeM (oHe, CO3/1aBaeMOM €ec-
TECTBCHHBIM M UCKYCCTBEHHBIM ocBemeHueM (puc. 11.3). doHoBOe M3mydeHne
HMMEET CBOM CIIEKTPaIbHbIA COCTAB U HHTEHCUBHOCT.
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Puc. 11.3. CriekTpanbHble XapaKTEPUCTHKN UCTOYHUKOB U3Ty4EHUS:
1 — ecTecTBEHHOE M3ITyYeHHE; 2 — U3ITYYCHHE JTaMIl HAaKJIMBaHUS,
3 — U3Ny4YeHHUe JIaMIl THEBHOTO CBETa

EcrecTBeHHOE OCBEILICHUE OMNPEAENSAETCS CIEKTPOM U3JIYUYCHHUS COJIHIA,
Mpoleamero yepe3 armocdepy. B 3akphITbIX MOMEIIEHUSX CBET MPOXOJUT
gyepe3 CTeKJIo, KoTopoe He mpomyckaeT Y D-m3nydenus kopoue 0,33 mxm. Hc-
KYCCTBEHHOE OCBEIICHUE, 33 HCKIIOYEHUEM CIICIUATIbHBIX CBETUIBHUKOB
Y®-uznyyenus, He UMEET B CHEKTPAIbHOM COCTaBe YibTpaduOIeTOBOM CO-
CTaBJIAIONICH. JIaMIIbl HaKaJIMBAaHUA UMEIOT CIUIOMHOW crnekTp. [loTok peruct-
pUPYEMOro MPUEMHUKOM M3inydeHus: @, onpenensercs BEIWYUHOW MOTOKA U3-
Jy4YE€HUs, IPOLIEANIETO HEMOCPEACTBEHHO OT MCTOYHHKA MOKAPA U PACCETHHOTO
YaCTUIIAMU JIbIMA:

O, = OH+D, = D, [[°G, G,/4nL%exp(~pdL), (11.8)

rae L — paccrositHue Mexay MCTOYHMKOM U MPUEMHUKOM U3IIy4YEHUs; P — KOH-
LEHTpaL¥s YacTull; d - ceyeHne MOraomEeH s YaCTHII.

UTo0BI CO3/1aTh ONTUMAJILHYIO CUCTEMY OOHAPYKEHHS MoKapa 1Mo onTHYe-
CKOMY M3Jy4YCHHUIO IIJIAaMEHHU, HEOOXOAMMO 3HATh BHJ CIIEKTPAJbHOTO H3JIyye-
HHUSI U €0 UHTEHCHUBHOCTD.
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11.1.2. OcHoBHbIE MOKA3aTEJU U CTPYKTYPA MOKAPHBIX U3BeNIaTe/1eil

s obGecnieuenust 3pheKTUBHON paOOThl CUCTEMbl aBTOMATHYECKON MO-
xapHoi curHanmmzanuu (AITIC) HeoOXOaMMO ONPENCIUTh BIHSIOIIAE HA HEE 1MO-
Ka3aTenu MOXapHbIX u3Bewmareneid. HomeHknaTypa mokaszaTtened COCTOUT U3
Heckonbkux rpymm (COCT 4.188).

I[Toxa3aTtenu Ha3HAYECHUSA!

YY8CMEUMENILHOCMb WA NOpo2 cpabamviéanusi — MUHUMAaJIbHOE 3HAUYCHHE
BEJIMYMHBI KOHTPOJIUPYEMOTO MapameTpa, Mpu KOTOPOH MPOUCXOAUT CpadaThi-
BaHWE aBTOMATHYECKOTO mokapHoro u3semarteins (AITN). On u3MepsieTcs B TexX
e €UHUIIAX, YTO U KOHTPOJIUPYEMBII MapameTp.

UHEPYUOHHOCMb Cpabamvléanusi — MOCTOSIHHASI BPEMEHU, TaK €€ Ha3bIBAIOT
B HEKOTOPBIX JUTEPATYPHBIX UCTOUHUKAX. VIHEPIIMOHHOCTH - 3TO BpEMS C MO-
MEHTA BO3JEHUCTBUSA Ha YyBCTBUTENbHBIN dyeMeHT AIIM xoHTposmpyemoro ma-
paMeTpa, BeJIMYMHa KOTOPOTr0 paBHA MJIM MPEBBIIAET MOPOT cpadaThIBaHUS U 10
MOMeEHTAa Bbl1auu curHana AlIN.

KOHMpOoIupyemas niowadsb — MakCUMalbHasl NaJlbHOCTh JIEUCTBUS, KOH-
Tponaupyembliii 00beM. [l u3BemaTenei miaMeHn B HEKOTOPBIX CIydasX TakkKe
yroi o03opa.

K sToli rpynmne nmokazateneil MOKeT ObITh OTHECEH M TaKOW mapamerp, Kak
8pems ooHapyoceHus noxcapa. COOTHOILIEHUE MOKa3aTeNeil Ha3HAUEHUSI U BpeMe-
HU OOHapy>KeHHUsI MoKapa B rpaduuecKoil MHTEpIpETaINY MM0Ka3aHo Ha puc. 11.4.

I[Toxa3zaTenum HagEXKHOCTH:

CcpeoHss HapabomkKa Ha OmKa3, 6ePOSMHOCMb 0e30MKA3HOU pabomol, ee-
POSIMHOCMb 803HUKHOBEHUSL OMKA3d, TIPUBOJIAIIETO K JOKHOMY cpabaThIBaHUIO
u 1ip. Bce 3T nokazaTenu xapakTepu3yrT CBOIMCTBA O€30TKa3HOCTU M YKa3bl-
BAIOTCSl B TEXHUYECKON JOKYMEHTAIIMHU Ha U3]1eIIHUS.

Kpome paccMOTpeHHBIX MOKa3aTene, KOTOPhIE HEMOCPEACTBEHHO BIIUSIOT
Ha 3@ dexkTuBHoCcTh cucteM AIIC, ecTs elile psig mokaszaTesneil, KOTOpble UCIOJIb-
3YIOT MPOEKTUPOBIIMKU U pa3zpaboTuuku annapaTypel. K HUM oTHOcATCS: 1O -
Ka3aTeldd DKOHOMHOTO HUCHNOJb30BaHUS MaTEpHUATIOB, DJHEP-
TUU;, 3pTOHOMHUUYECKHNE; 3CTETUUYECKHE, TPAHCTIOPTAaOEIbHOCTH,;
TEXHOJOTUYHOCTH; CTAHAAPTU3AUUU U YHUPUKAUUU,; TATEHT-
HO-TIpaBOBBIE; O€30MaCHOCTHU, SKOHOMUYECKHUE.

COBOKYITHOCTh MPEACTABJIEHHBIX MOKAa3aTeNel MO3BOJSAET CYIUTh O COOT-
BETCTBUHU BBINYCKAEMbIX HU3JEIUN TPeOOBaHUSIM POCCUHCKUX U MEXIYHApOA-
HBIX CTaHJapTOB, NPOU3BOAUTH CPABHEHUE IMOMXKAPHBIX U3BEUIATEIEH, U3rOTOB-
JIEHHBIX B Pa3JIMYHBIX PETHOHAX, JaBaTh OLEHKY ONTUMAIbHOCTU MPUMEHEHUS
Ha KOHKPETHBIX 00BEKTAX.

[loxapHblii M3BeHIaTENb MpPEAHA3HAYEH U1l MpeoOpa3oBaHUS MU3MEHEHUS
napaMeTpoB OKpY’Kalollell cpellbl MpU BO3HUKHOBEHUHM TIIOKapa B CHUTHA,
yAOOHBIN ISl Iepeay N0 KaHally CBS3U HAa MPUEMHYIO CTAHIIMIO, TJ€ OH MO-
KET OBITh BOCIPUHSAT U pactin(poBaH 4E€IOBEKOM.
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Puc. 11.4. I'paduueckas moaens GpyHkimonupoBanus cuctemsl AIIC:

Tips Tuop — KpUTHUECKAS. M IOPOrOBasi TEMIIEPATYPA; Trop — BPEMS IOCTIKEHUS IIOpoOra
cpabatbiBaHust AIIH; Tos, — BpeMst 0OHAPYXKEHUS M0KAPA, Tipur — BPEMS TOCTIXKEHHS
KPUTUYECKON TEMIEPATYpbl; T, — HHEPLUOHHOCTH OXKAPHOTO U3BEIIATENS; Ts, — BpEMs
00€EBOTr0 PA3BEPTHIBAHUS; Tcren — BPEMS CIIEJOBAHUS HA TIOXKap

UyBCTBUTENBbHBINA 3JIEMEHT MOXKAPHOTO M3BEIIATENS U CUCTeMa 00pabOTKU
CUTHaja MpeoOpPa30BbIBAIOT KOHTPOJIUPYEMBIN MapaMeTp B ANEKTPUUECKUN CUT-
HaJ, yTOOHBIN I nanbHeliie o0padoTKu U nepegadn.

Ecnu moxaphbiil u3Bemarenb npeoOpa3yeT BXOAHYIO BEIMYMHY 0e3 J0-
MOJTHUTEIIFHOTO WUCTOYHMKA SHEPTUH, TO OH HAa3bIBACTCS 2enepamophvim (Ha-
npuMep, npeodpazoBaHUE TeMIEpaTypbl OKPYKaloOIIEH cpellbl B AJIEKTPOJBU-
Kymryro cuty). Eciu uist Takoro npeo0Opa3oBaHus TpeOyeTcs JOMOTHUTEIIbHBIH
MCTOYHUK MHUTaHUsA, TO TaKOW HU3BeHIaTelb HA3bIBACTCA HAPAMEMPUYECKUM.
Ou4eBUIHO, YTO MapaMETPUUYECKHE M3BEMIATEIN BBITOJIHO OTJIIMYAIOTCS OT IeHe-
PATOPHBIX TE€M, YTO DJIEKTPUYECKAs] BHIXOJHASI BEIMYMHA MOXKET MepeiaBaThCs
Ha 3HAYUTEJIbHBIE PACCTOSHHUSL.

BecbMa BaXHOM XapaKTEPUCTUKOW M3BELIATENS SIBIIIETCS €TI0 YYBCTBUTEIIb-
HOCTh. OHa XapakTepusyeT CloCOOHOCTh U3BEIIATENS pearupoBarh Ha HH(OpMa-
[IMOHHBIE MapaMeTPhl MOKapa U paBHA OTHOIICHUIO MPUPALIECHUSI BHIXOIHON Be-
JUYMHBI K TPUPAIICHUIO BXOHOW BennuuHbl u3Bematens. B AIIN pabouas Tou-
Ka BbIOMpaeTcs TakuM 00pa3oM, 4TOObl 0OECHEYUTh HEUYBCTBUTEIBHOCTh K OI-
peAeIeHHOMY 3HAUYE€HHIO TTapamMeTpa OKpYXkarollen cpeibl. ITO JeJaeTcs B HelsX
MOBBIIICHUS] YPOBHS MOMEXO03alIUIIIEHHOCTH U O0ECNEYeHUs] HAJIE)KHOCTH U3BE-
matens. Hanpumep, fuisi TEIJIOBBIX MOXKApHBIX M3BeNIaTeNeld, paboTarolux Ha
OOpBIB LIETIH, MPU IOCTUKEHUU MOpora cpadaThiBaHUs paboyasi TOUKa BhIOUpaeT-
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cs pasuoit 70 °C. Eciu ee BBIOpaTh paBHOM TEMIIEPATYPE IOMEILEHUS MM HUKE
ee, TO u3BellareNb Oy/1eT BbIAaBaTh JIOJKHbBIE CpadaThIBAaHUSI.

ABTOMaTHYECKHE MOKAPHBIE W3BEIIATENN B 3aBUCUMOCTH OT XapaKTe -
pa B3auMOJIeUCTBUS ¢ UHOOPMAINUOHHBIMU XapaKTEepHUCTHUKA-
MU TMOXapa MOXHO pa3/IeuTh Ha TPU TPYIIIIHI.

1-1 rpynna — uzgewyamenu makcumanibHo2o oeticmsaus. OHU pearupyroT Ha
JOCTHKEHUE KOHTPOJIUPYEMBIM MMapaMeTpoM Mopora cpabaTeiBaHus. Makcu-
MaJibHBIN TEIJIOBOM MOKapHBIN M3BENIaTeNb — MOXKAPHBIA U3BEHIATENh, (POPMHU-
pPYIOLIMI U3BEILIEHHE O MOKape MPHU MPEBBINICHUH TeMIIEPaTypbl OKpYKaroleu
Cpelbl YCTAaHOBJIEHHOI'O MOPOTOBOTO 3HAUYEHUS — TeMIepaTypbl cpadaTbiBaHUs
u3Beniarens (mo HITb 85-00).

2-51 TpyIIia — U3BEIATeIN, KOTOPhIE pearupyroT Ha CKOPOCTh HapacTaHUSs
KOHTPOJIMPYEMOro MH(POPMAIIMOHHOTO MapaMeTpa moxkapa. Takue u3BelaTenu
Ha3bIBaOTCS Judgepenyuanvrvimu. Takum o0pa3zoM, nuddepeHunanbHblid Ten-
JIOBOM MOKapHBIA M3BEHIaTENb — MOXKAPHBIM M3BEIIaTeNb, (POPMUPYIOMIUNA U3-
BEILIEHHE O TOXKape MPU MPEBBIIICHUH CKOPOCTH HApacTaHUsl TEMIIEPATYPhl OK-
pyxarouiei cpeibl BBIIIE€ YCTAHOBIEHHOTO TOPOrOBOTO 3HAYCHHSI.

3-51 TpyIa — U3BENIATeNH, KOTOPBIE pearnpyroT U Ha TOCTHKCHUE KOHTPOIIH -
PYEMBIM MapaMeTpoM 3aJaHHOW BEJIMYHMHBI NOpora cpabaThlBaHUs, U HA €ro Mpo-
M3BOJIHYI0. Takue n3BeIaTeM Ha3bIBAIOTCS MAKCUMANbHO-0UDDepeHyuanbHbIMU.

I[To cmoco0y oOHapyXeHHUS MOXapa aBTOMAaTHYECKHE MOKapPHBIE
M3BELIATEIN MOXKHO Pa3/IeuTh HA akmueHvle U naccueuvle. B 0CHOBY paOOThI
AKMUBHBIX U3zewjameJiell TOJOKEH MPUHIIUIT 3aMOJTHEHUS 3alUIIaeMOro moMe-
IICHUS OINpeJEICHHBIM BUAOM 3Hepruu. [Ipu nmoxape B nomeneHuu GUKCUPY-
€TCS U3MEHEHHUE CO3/1aBa€MOT0 TMOJI U BBIJAETCS CUTHAN TpPeBOTH. [laccusHvle
moueunsle uzgewameny pearupyroT Ha XapakTepHble UHPOPMAIMOHHBIE CBOMi-
CTBa ouara 1okapa B MeCTe yCTaHOBKM M3Belarelsisa. B 3aBucMMOCTH OT crioco-
0a BOCHpPUSTHS HW3MEHEHUS] KOHTPOJHUPYIOIIMX MapamMeTpoB M3BEIIATENU Obl-
BAIOT moueunvle u JuHelnvle. Toueunvlil noscaphvlil uzeewjamensv (IBIMOBOH,
TEIUIOBOM) — TIOXKApHBIM W3BEIATeNb, PEArdpyIONIMi Ha (BaKTOphl MoXapa B
KOMITAaKTHOU 30H€. Jlunetinviii noxcapuulil usseujamens (IbIMOBOM, TEILIOBOM) —
MoKapHbI U3BEUIATEb, PEArUPYIOMUKA Ha (HaKTOPHI MOKapa B MPOTIKEHHOM,
JIVMHENHOM 30HE.

Adpecnbiii noscapuulil uzgewjamens — MOXKAPHBIA W3BEUIATENb, KOTOPBIN
nepeaeT Ha aJApPeCHbId MPHUEMHO-KOHTPOJIbHBIM HpHOOp KOJI CBOEro ajapeca
BMeECTe ¢ m3BelnIeHneM o moxape (rmo HITB 58).

Aemonomubii noxcapuvli uzseujamend — MOXKAPHBIA W3BELIATENb, pearu-
pYIOLIMI Ha ONpEJEICHHBIA YPOBEHb KOHIIEHTPAIMU a’PO30JIbHBIX MPOIYKTOB
ropeans (IHPOJIM3a) BEIIECTB U MaTEPHAIOB M, BO3MOXXHO, IPYTHX (hakTOpoB
noxkapa, B KOpIIyC€ KOTOPOr0 KOHCTPYKTHUBHO OOBEIMHEHbI aBTOHOMHBIN HC-
TOYHUK MUTAHUSI U BCE KOMIIOHEHThI, HEOOXOIUMbIE ISl OOHAPYKEHUS MoXKapa
U HerocpecTBeHHOro onopemeHus o HeM (o HITb 66).
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B cooTBeTcTBUM C ACHCTBYIOIIMMHU CTaHAAPTAMU TEXHUYECKHE CPEACTBA
OOHapy>KCHHS MTOKAPHOW CUTHAITU3AIINY JesTCs Ha rpymnmsl (puc. 11.5).

[Toxxapnble
Ilo xapaxmepy peaxyuu HU3BCIIATCIIN
Ha nodicap )
Makcumanshsie| | Auddepennmansusie Hﬂé\)dd?ggggﬁg;;oﬁme
Ilo kongueypayuu
usMepumenbHou 30Hvl Y Y Y
Toueuynslie MHororo4euHbie JIunelinbie
1lo koumponupyemomy
NPU3HAKY nodcapa
Y ¥ / Y / ¥
TemnoBbie bIMOBBI€| |[L1amenu||I'a3oBbie Il/)ﬁ/_l'-lHOﬁ KomMO6unupo-
MII-1... I1-2... | [MII-3... || UII-4... -5... BaHHbIC
TITT-101 R=f(T) 1I1-212 (Onru-  |UI1-329 y
——— KoduIekTporHbIi) |(YIbTPagrOoNeTOBbIIH)
UI-102 (TSAC)  1jr1-211 (Paauo- |MI1-330 Peseps
I/I3OTOHHBII/I) (HHq)paKpaCHBIﬁ) HII-6..9
WNII1-104, (TLnaBkast 1I-213 .
BCTABKa) (DEKTPOUHAYKIINOHHBIIA)
UII-105 (MarautHas | U11-233 .
WHTYKIUS (APpOHOHHBIIT)

NII-107 (O6bemHOE
| pacimpeHue raza

g)l(l)'{) 11% [HII-114 (DddexT namsaTu

MbI

NII-131 (Te §/106ap0-
METPHUUYCCKU

Puc. 11.5. Knaccudukarysi TEXHHYECKUX CPEJICTB OOHAPYKEHUs TOXkKapa

B cuctemax oxpaHHO-MOXXapHOW CUTHAIM3ALUKM MCTOJB3YIOTCS JIBa THUIA
U3BEIIaTeNel B CIeyoNel KilacCu(puKauu:

NOII2. Jluneitapie (ONMTUKO-3JICKTPOHHEIE);

NOIT4. O6bemHbIe (ONTHKO-3JICKTPOHHBIC, YIBTPAa3BYKOBBIE).

B npencraBnenHoil kinaccupukanuu OyKBEHHOE 00O3HAYEHHE MOKAPHBIX
m3Bewmarenen UII, y oxpanno-noxapusix — MOII. [lamee B Ha3BaHUM aBTOMATH-
YeCKUX MOKapHBIX M3Belatenei uaet nudpoBoe obo3znadyeHnue. [lepsas mudpa
(1,2,3, ...) Bcerma ykasbIBacT Ha BHJ MMOKAPHOTO W3BEMIATEIISA: TCILUIOBOM, JIbI-
MOBOM, U3BeNIATENb JIAMEHH, PYYHOU U3BENIaTENb, OCTalbHbIEC ITU(PHI B THIA-
K€ YKa3bIBAIOT Ha MPUHIUI JIEUCTBUS, MOPSAKOBBI HOMEp pa3pabOTKU U MO-
JEpPHUBALNH.

Kombunupoeanmnwiii noscapmuulil uzeewjamens — TOXAPHBIA H3BEIIATENb,
pearupyromnuil Ha ABa uiu 6oliee gakTopa mnoxapa.

[Tpu skcneptuze npoektoB padotHuku ['TIC ucnonbs3yroT ycioBHbIE 000-
3HAQUYEHUS! COCTaBISIIOIIUMX dJeMeHTOoB U mnpubopoB AlIC, ompeaenseMbix
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I'OCToM, pyKOBOISIIMMH JTOKYMEHTAMH, MPUHATHIMA B OTE€YECTBEHHOM W 3a-

PYOCIKHOM MpakTHKe MpoekThpoBanus (Tads. 11.1).

Tabmuma 11.1

YcaoBHbIe 0003HaYeHUsI NPHOOPOB ABTOMAaTHYEeCKOH MOKAPHON CUTHAJTH3ALUH
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HanmenoBaunue

D60 3HaYeHMe

[TpueMHO-KOHTPOJIBHBIH TprOOp (IpHOOp yrpaBiIeHNU)

o K

[TynbT HEHTpaTN30BaHHOTO HAOIIOICHUS

E ARK

N3Bemarens noxapHsblii TEIVIOBOM C YKa3aHUEM KOJA,
HOMepa 1uiei(a 1 mopsSAKOBOro HOMepa

EI BTk 2.5

N3Bemarens MoKapHbIA IBIMOBOM € YKa3aHUEM KO, HO-
Mepa 1eiida u mopsiIKoBOro HoMepa

BTH 1.9

N3Bemarens MoKapHbI pydHOU ¢ yKa3aHUEM KOJa, HO-
Mepa 1ueida u TopsiIKoBOro HoMepa

] BTm 1

W3Bemarens, noxapHbli IbIMOBOM JIMHEWHBIN (M3 TydaTeb
U IIPUEMHHK) C YKa3aHHUEeM KoJa, HoMepa Iuieilda i1 mo-

ETHL 18.2

Fan
PsAAKOBOrO HOMEpa 21 BTHR17.3
N3Bemarens noxapHblil INIAMEHU ¢ YKa3aHHEM KOJ1a, @
HOMepa nuieiida 1 NopsSAKOBOr0 HOMepa BTF 23.3
N3Bemareis 0XpaHHO-TIOXKAPHBIN yIBTPA3BYKOBOH € yKa3a- 4
HHUEM KOJ1a, HoMepa Iurekida 1 MopsaKoOBOro HoMepa BKF 4.1
OKOHEYHOE YCTPOMCTBO El ozt

[IpoMeKyTOUHBIN UCTIOTHUTENBHBIA OpraH

e

Konupyromiee ycrpoiictBo (mdpoycTponcTBo)

o]

JlaTunK KOHTaKTHBIN

CBeToBOI1 yKazaTenb, CHUpEHa CUTHAJIbHAs

KHomka 1ucTaHIIMOHHOTO YIIPaBICHUS

OTpancaTenL JABIMOBOI'O JIMHEWHOTO MN3BCIIATECIIA

IIpoBona, kabenu

Kopo6xka pacnipenenurensuas KPTH-10,
KopoOka coenuauTenbHas KC-20

Bokc kommyrarmonnsiit BKT 20%2

BRT 2032




11.1.3. KoHCTPYKTHBHBIE 0COOEHHOCTH COBPEMEHHBIX THIIOB
MOKAPHBIX U3BeLaTe el

TemjioBble NnoKapHbIC U3BEIIATEC/IN

TerutoBo#i moOKapHBINA W3BEIIATENIb — MOXAPHBIA WU3BEIIATENb, Pearupyro-
M Ha OTPEJCIICHHOE 3HAYCHUE TEMIIepaTyphbl M (MJIM) CKOPOCTH €¢ Hapacra-
Hus. [IpuHIUT MEeHCTBHSI TETUIOBBIX TMOKAPHBIX HM3BEIIATENICH 3aKITI0YacTCs B
W3MECHEHUH CBOWCTB YYBCTBUTEIIBHBIX AJIEMEHTOB NPH W3MEHEHUHU TEMIIepaTy-
pel. Ilo koHdurypanuu wuszMepurenbHOU 30HbI TemioBble [IW nonpaszaenstores
Ha moyeunvle, MHO20moyeuHble U JUHelHble.

CymIecTBYIOT CJICTYIONINE THITHI TEIJIOBBIX TOKAPHBIX U3BEIIATEIICH !

NII-101 - ¢ ucnoap30BaHUEM 3aBUCUMOCTH U3MEHEHHS BEIMUYUHBI TEPMO-
COTIPOTHBJICHUS OT TEMIIEPATYPhl KOHTPOIUPYEMOU CPEIbI,

NII-102 - ¢ ucronp3oBaHueM Bo3HUKaromel npu Harpesannu TO/(C;

NI1-103 — ¢ ucnosib30BaHUEM JIMHEHHOTO PACIITUPECHHS TEI;

NI1-104 — ¢ ucnoyib30BaHUEM TUTABKHUX WIJIH CTOPAEMBIX BCTABOK;

HNII-105 - ¢ ucrnoap30BaHUEM 3aBHCHMOCTH MarHUTHOW UHIYKIIHH OT TEM-
nepaTyphl.

BrImiosTHeHBI TeopeTHYecKne MPOPadOTKA BO3MOKHOCTH WCIIOJIB30BAHUS B
CpeacTBax oOHapykeHHs moxkapa (1o mapameTpy temieparypsl) s¢dekra Xod-
na (MII-106), oowemuoro pacmmpenus rasza (MII-107), cerHeTo’neKTpUKOB
(1I1-108), 3aBucumocTu Moy ynpyrocta ot temneparyps (MI1-109), peso-
HaHCHO-akycTHdeckux MeronoB (MI1-110), KOMOWHUPOBAHHBIX METOJOB
(UIT1-111), >dpdexra "namsaru dopmer’”’ (MI1-114), TepmModOapoMeTprUIeCKUX W3-
meHenwmid (UI1-131) u np.

N3Bemarenn noxkapublii UII-101. M3pemarens npeacrapisgeT coOoii aB-
TOMAaTUYECKOE TEPMOIICKTPUUECKOE YCTPOUCTBO, OCYHIECTBISIIONIECE DIICKTPU-
YECKYI0 CUTHAIM3AIMUI0 U ONTUYECKYI0 MHJIMKAIIUIO MOBBIIIECHUS TEMIIEPaTyphl
B 3amumiaemom nomemenun. UI1-101-2 — makcumanbHO-aud hepeHInaIbHbIHI
M3BeLIaTEIb — cpadaThIBaeT NpH JOCTHXKEHUHU 3aJJaHHOTO MOopora cpabaThIBaHUS
U B ciydae OBICTpOTrO HapacTaHUs TeMIiiepaTypbl. TemmepaTypa cpabaThiBaHUS
+50 °C . UnepuuonHocTs cpabarsiBanus 60 c.

B ocHoOBy paboThl u3BemaTens NoJI0kKEHa 3aBUCUMOCTh BETMYUHBI TEPMO-
CONPOTUBJICHUS (IyBCTBUTEIBHOTO 3jieMeHTa) oT Temneparypbl R = (7). Oc-
HOBHBIMHU Y3JIaMH U SJIEMEHTaMU CXEMbI SIBISIOTCS TEPMOPE3UCTOPHBIN Jein-
TEJIb HANIPSDKEHUS, KOMIIApaTop HanpspKeHuH, y3en mamstu (puc. 11.6).

B nexypHoM pexuMe Bce TPaH3UCTOPBI U3BelIaTeNsl 3aKphIThl. [IpoBoau-
MOCTh MaJia ¥ paBHa cymMMme mpoBoaumocteit menutens R1-R6. Tok memuteneit
dbopmupyeT Ha ctadbuctopax VD1, VD2 manpspkeHus, 3anmuparomnye TpaH3ucTo-
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pel VT3, VT4 y3na mamsaTH, obecreynBas MOMEXOYCTOMYHUBOCTh H3BEIIATEIIS.
[Ipy MemyIeHHOM TOBBIMICHUH TeMIlepaTypbl compoTuBieHuss Rlu R2 ymens-
IAI0TCSI IPOMOPIIMOHATBHO APYT APYTY.

Hamnpsbxerue Ha pesuctope R3m B Touke coemuuHenus R1, R2 memieHHO
pacTer M npu AocTHKeHur TemepaTypsl 60 °C cTaHOBHUTCS IOCTATOYHBIM IS
OTKPBIBaHMsI TPAH3UCTOPOB KOMITapaTopa (M BKIIFOUCHUS y3J1a TIaMSITH).

VD1 C3
X é_r [IRQ

A

B

Puc. 11.6. Dnexrpuueckas cxema UI1-101

N3Bemarens cpabaThiBaeT M0 MakcuMaibHOMY KaHaiy. [Ipu ObicTpom mo-
BEIIIICHUH TEMIIEPaTyphl COMPOTHBIIECHUE TepMope3ucTopa R2 He ycmeBaer
YMEHBIITUTHCS, HAMIPSKEHUE B TOUKE COCMMHECHMS pe3ucTopoB R1,R2 mocturaer
Mopora OTKPBIBAaHUS TPAH3UCTOPOB Kommaparopa HampspkeHus VT1,VT2 npwu
TeMmIrepaTrype HIXe TeMnepaTypbl cpabarbiBanus. M3Bemniatens cpabaThIBaeT Mo
muddepennmanbHomy kKanamy. Craductop VD4 wu pasBs3biBaromuii  AUOA
VD5 obGecnieunBaroT BO3MOXKHOCTh Pa0OTHl HECKOJIBKMX H3BEIIATEICH C OJHUM
TPYIIOBBIM BBIHOCHBIM YCTPONCTBOM ONTHYECKOW WHIMKAIIMK CpabaThIBaHUS.
CyliecTBYIOT U3BEIIATENHN U C APYTUMU 3JIEKTPOHHBIMU CXEMaMH.

N3Bemarenu nmoxapHble TEMIOBbIE OECKOHTAKTHBIE MAKCUMAJIBHOTO JIEH-
creust MI1-101-20/1-70, UI1-101-20/1-62, "MAK-1T" ¢ HOMHHAIBHOW MTOPOTO-
Bol TemmepaTypoii cpabareiBanus 70 wim 62 °C SBIAIOTCS BOCCTaHABIIMBaec-
MBIMH, KOHTPOJIMPYEMBIMU U3JACTUIMH MHOTOKPATHOT'O JICUCTBHS U TpEIHA3HA-
YEeHBI JIJI1 TPUMEHEHHUS B COCTaBE aBTOMATUUYECKUX YCTAaHOBOK IOKApPHOW CHT-
HaJIU3aluM JJIs1 OOHAPYKEHHS 3aropaHui, COMPOBOXKIAIOIINXCS TOBBIIMICHUEM
TeMIIEPaTypPhl B 3aKPHITHIX TOMECIIICHUSX.

B m3Bemarensax "MAK-1T" npumeHeH B KaueCTBE TEIJIOUYBCTBUTEIBHOIO
3JIEMEHTA CHEUHAIbHBIN MICHOYHBIM MaJTOWHEPIMOHHBIA TEPMOPE3UCTOP C pe-
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JeHHON TeMIlepaTypHON XapaKTepUCTHUKOM, 00JIalatoluil CKauKoOOpa3HbIM U3-
MEHEHHEM CONPOTUBJICHHS (TIPOBOJIMMOCTH) HE MEHEE YeM Ha TPH MOPSIKA IPH
temneparypax 70 u 62 °C coorBeTcTBeHHO. M3BeIaTe b UMEET BCTPOEHHBIN
ONTUYECKUM MUHIUKATOP cpabaThIBaHUS U (POPMUPYET TPEBOKHOE U3BEIICHUE O
noxkape mpu JOCTHKEHUU B 3allUIIAEMOM MMOMEIIEHUH TEMIIEPATyphbl, COOTBET-
CTBYIOIIIEH MOPOTOBON TeMmeparype cpabaThiBaHUs W3BEIIATENs, MMyTEM CKad-
KOOOPAa3HOI'0 CHUKEHHUS €r0 BHYTPEHHETO0 COMPOTHUBJICHUS, KOTOPOE HE 3aBUCUT
OT BEJIMYWHBI HANPsDKEHUS B muieide, B npenenax ot 3 1o 30 B. M3semarenu
MOTYT BKJIIOHUATHCA B HUIEH(BI JTIOOBIX MOXKAPHBIX U OXPAHHO-MOXKAPHBIX MpPH-
€MHO-KOHTPOJIBHBIX MpHOOpoB, Takux, kak [1IIK-2, "Toma3", "API'YC", "JIU-
I'API" u np.

JIsist 3alMThl B3PBIBOIIOXKAPOOIIACHBIX MOMEIICHHH (KaTeropuu IMoMelle-
Huii A u b mo HIIb 105), a Taxke ais yCTAaHOBKH BO B3pPBIBOOIACHBIX 30HAX
Bcex kareropuid (mo kiaccudukanuu [1YD) u3Bemarean BhITYCKAOTCS B CIie-
[MUATBHOM KOHCTPYKTHBHOM HCIOJHEHUW  (C JOTMOJHUTEIBHON 3aIIMTHON
KpBIIIKO# 1 MapkupoBkoi "MB" ). YkazaHHbIe U3BemaTeN, YCTAHOBJICHHBIC BO
B3PBIBOOIMACHBIX TOMEIIEHUSAX M 30HAX, HEOOXOJAUMO BKJIIOYAaTh TOJBKO B UC-
KpoOe30macHyl Lenb-uuiei( MOKapHbIX WM OXPAaHHO-MOXKAPHBIX MPUEMHO-
KOHTpOJIbHBIX ~ TipubopoB (tmma "KOPYH/I-1M1", Tlpubopa YIIKOII135-1-1
"Hckpobe3omacHas nemnp" u ap.).

Pa3HOBUIHOCTBIO TONYNPOBOAHUKOBBIX H3BEIIATENIeld, OCHOBAHHBIX Ha
M3MEHEHUH FJEKTPUUYECKUX MapaMeTpPOB MOIYNPOBOJHUKA MPU €TI0 HArpEeBaHUU
SBIIIETCS TepMOuyBCTBUTENBHBIN Kabens (TUK). OH mnpencramiser cobOoi
rMOKUN KOAKCUJIBHBIN MPOBOJI M3 HEPKABEIOUIEH CTAIM C HAPY>KHBIM JUAMET-
pom 1,5 — 3 Mmm. BHyTpr 000J0YKHM MPOJIOKEH CTATBLHON MPOBOJHHUK. MEXTy
000JI0YKOM U TPOBOJHUKOM MPOJIOKEH MOJIYIPOBOJHUKOBBIA COCTaB C OTpPHUIIA-
TEJbHBIM TEMIIEPATYPHBIM KO3(PHUIIMEHTOM CONPOTUBIICHUS

Ri= Aexp(B/T)IL, (11.9)

rae A — MOCTOsIHHAS, 3aBUCSIIAs OT MaTepuana u3ossiuuu, Om/cm; B — ko3¢ du-
[MEHT, XapaKTEPU3YIOIIUA TEMIEPATypHYIO YyBCTBHTENLHOCTH Kabens °C;
L — mnHa xabens, M.

[Ipu HarpeBanuu kabenst B 110OOM MECTE U3MEHSETCS €ro COMPOTHUBIICHUE.
Takoe M3MEeHEHUE NEKTPUUYECKUX MAapaMeTPOB UYBCTBUTEIBHBIX MOJYIPOBOJI-
HUKOBBIX 3JIEMEHTOB MPEOOpa3yeTcsi JIEKTPOHHOM CXEMOW B CHUTHAN TPEBOTH.
[IpumepomM TakOro yCTpOMCTBA SABJISETCS JIMHEWHAs CUCTEMAa CUTHAIA3ALHNU
Alarmline LHD 4 (puc. 11.7) ¢upmer "KIDDE". YcrpoiicTBo 0OHapy)CeHHS
ToYKapa UMEET CEHCOPHYIO JUTMHY YyBCTBUTENBHOTO 3eMeHTa 300 M (Makcu-
MajbHas aauHa 1,5 KM ), ¢1a00 4yBCTBUTEIBHOIO 110 OTHOIICHHIO K MEXaHHWYe-
CKMM U XMMHYECKUM BO3JIEUCTBUSAM, KOPPO3UH, BIAKHOCTH, MBUIH U MPUTOJTHO-
ro JJisi IPUMEHEHUsSI BO B3pBIBOOMACHBIX 30HaX. J[aHHas cuctema COCTOUT W3
JIBYX KOMIIOHEHTOB. CEHCOPHOW JTUHUM U OJI0Ka 00pabOTKHU pe3ysbTaTOB U3Me-
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penusi. Cencopnas nuHus cucmemvl COCTOUT M3 YETBIPEX MEIHBIX MPOBOJOB.
OHU MOKPBITHI MAaTEPUAJIOM LIBETHOTO KOJAUPOBAHUS C OTPULIATEIILHBIM TEMIIE-
paTypHbIM KO3((ULIHEHTOM M HMEIOT OTHECTOMKYIO HApYXHYIO OOOJIOUKY.
[IpoBoma ceHCOpHOUM JTMHUU B KOHIIE COCAUHSIOTCS APYT C IPYrOM U repMeTHu-
YECKH YIUIOTHSIOTCS TaKUM 00pa3oM, YTO BO3HHUKAIOT ABe netriu. O0e meTiu
MOCTOSTHHO KOHTPOJUPYIOTCS. Pa3pblB MJIM KOPOTKOE 3aMBIKAHUE BBI3BIBAIOT
aBapuUUHBINA CUTHAJ B 0J0Ke 00paOOTKH pe3yJIbTaTOB.

[Ipu moBBILIEHUN TEMIEPATYpPbl U3MEHSIETCS AIEKTPUUYECKOE COMPOTHUBIIEC-
HUE MEXAY OOCUMH METISMH, C TOBBIIMICHUEM TEeMIEpaTypbl COMPOTUBICHUE
YMEHBIIIAETCS. JTO U3MEHEHHUE PACIO3HACTCS 0OJ0KOM 00pabomiru pe3yibma-
mo6, KOTOPBI MpH MPEBBIIICHUU YCTAHOBICHHOM TeMIEpaTypbl pearupoBaHUs
BKJIFOYAET aBAPUNHBINA CUTHAI.

Marepuai ¢ oTpuLaTeIbHbIM

Kontpons oOpsiBa
TeMIepaTypHbIM K03 durmenTom

IIpoBOA CEHCOPHOM JIMHUU

Kontpons o0psiBa
3amuTHas 30K H3mepeHne conpoTUBICHUS P P

Puc. 11.7. JIuHEWHBINA TEIJIOBOU U3BELIATEID

K TemioBoMy JIMHEHHOMY W3BEIIATENI0 OTHOCHTCS HMCHOJIb3YEMBIN B Ha-
mieir ctpane nerekrop PHSC dupmbr "Protectowire”, KOTOpbI COCTOUT W3
JBYX MPOBOJAHUKOB, KaXJbId W3 KOTOPBIX MOKPHIT MaTEPUAIOM, YyBCTBUTENb-
HbIM K HarpeBy. [IpOBOJHUKHM CKpy4d€HBI BMECTE MJisi CO3JaHUS BHYTPEHHEIO
HaIpPsHKEHUST MEXKAY HUMU, TOKPBITHI 3aIIUTHOM TJIEHKOM M 3aKPbIThl BHEIIHEH
000JI0YKOM NI TOrO, YTOOBI BBIIEPKUBATH BO3JICUCTBUS OKPYXKAIOIICH Cpebl.
[Ipu MoHTaxke mpuOOpP MOACOCTUHSIETCS K OHOMY KOHIY MPOBOJIHUKOB TaKUM
0o0pa3oM, 4TO MpU MOAKIIOUECHUHN MUTAHUS Yepe3 JETEKTOp U IeNb yNpaBiICHUs
MPOXOAUT HEOOIBIION KOHTPOJIBHBIN TOK. IIpu Kputnueckoit temmeparype
(mpunsTol paBHOi 68, 88 u 138 °C) uyBCTBHTENLHBIM K HAarpeBy MaTepHal
CTAHOBUTCS TUIACTUYHBIM MOJI JABJICHHMEM CKPYYEHHBIX MPOBOAHUKOB, U OHHU
3aMBIKAIOTCS. DTOT MPOLIECC MPOUCXOJUT B TOUKE HArpeBa B JIIOOOM MeCTe MO
JUTMHE AETEKTOpa.

[IprMmeHeHne TMHEHHOTO TEIJI0BOT0 U3BeIaTes Hanooiee 3pHEKTUBHO B
KaOeJIbHBIX KaHallaX, 3JEKTPONOACTAHIIUSX, BBICOKOCTEIUIAXKHBIX CKIagax, MOp-
CKUX CyJaX, aHrapax, (ajibIInojiax KOMIbIOTEPHBIX 3a10B (Tadum. 11.2). JIunei-
HBII JETEKTOP TOUYHO OMPEACIISIET MECTOHAX0K/ICHHE TOUKHU NIEperpena B 11000M
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MECTE 3TUX COOPYKEHHM, a TaK:Ke BBIJEPKUBAET arpeCCUBHOE BO3/IEHCTBUE OK-
pyxatouieit cpeapl. JIMHEHBIN U3BeNIaTeNh NOAKIIOUAETCS 4Yepe3 uHrepdeiic-
HBIM MOy b TuTia PIM-93 x mipreMHO-KOHTPOJIBHOMY TIPUOOPY.

Tabnuna 11.2
OcHOBHbIE THIILI H3BeEIATE e

MakcumaibHas paGouas Temnepatypa Venosus
Tun usBernaresst Temreparypa,’C cpabarsiBanus,’C OKCIUTyaTaliH

PHSC-155 37,8 68,3 HopwmainbsHbie
PHSC-195 65,6 87,8 HopwmanbsHabie
PHSC-280 93,3 137,8 HopwmainbsHbie
PHSC-155EPC 37,8 68,3 B npomslnieHHOCTH
PHSC-280EPC 93,3 137,8 B npomslnieHHOCTH
PHSC-190EPN 65,6 87,8 ArpeccuBHas cpesia
PHSC-280EPN 93,3 137,8 ArpeccuBHas cpesia

N3BemniaTennb MOHTUPYETCST HEMIPEPHIBHBIMU ydacTKaMu 0€3 OTBOAOB M pas-
BETBJICHUM. MakcumaibpHas 1JIMHA W3BENIaTeNss OTPAaHUYUBACTCS JIUIIb YJIEKTPU-
YECKMMU TapaMeTpaM KOHTPOJIBHOU anmapatypsl u cocTtariseT okojio 1000 m.

NMnopTHbBIE TEPMOUYYBCTBUTENBHBIE KAOEIU OTHOCUTENBHO AOPOTH, HE CO-
IJIACYIOTCSL C OTEYECTBEHHBIMU MPUEMHO-KOHTPOJIBHBIMU MPUOOpPAMH, BOCHIPHU-
MMYUBBI K 3JIECKTPOMArHUTHBIM HaBOJKAM.

B cBsi3u ¢ BBINIEU3IIOKEHHBIM MPEACTABISAECT UHTEPEC HCIOJIH30BAaHUE B
CHUCTEMaX MOXKAPHOU CUTHAIM3ALMHU BOJIOKOHHO-ONTUYECKUX CBETOBOJIOB.

IlepBeic cBemeHnss 00 UCHIOAB30BaHUKM 3a PYyOEKOM BOJIOKOHHO-
ONTHYECKUX CBETOBOJOB B KA4YECTBE TEPMOJATYMKOB MOSBWIHACH B 70-X TT.
MPOILEIIEro CTONEeTHs. JJaTunk peKoOMEeH0BaI0Ch MPUMEHSThH B TEX CIydasx,
KOTJia TpaAUIIMOHHBIE TEPMOTPEOOpa30BaTENH MOIBEPKEHBI BIUSHUIO MUKPO- U
BBICOKOYACTOTHBIX BOJIH, BUXPEBBIX TOKOB U T.]I.

B cepenune 90-x rr. B CIIIA Oblmu BHEAPEHBI BOJOKOHHO-OTTHYCCKUE
JMHEWHbIC TEIUIOBBIC AJATYMKU PA3IUUYHbIX HAUMEHOBAHUW U MPUHIIUIIOB JICUCT-
Busi. CaMbIM W3BECTHBIM SBJISIETCA AaTYMK Tuna «ONTHYECKUM ¢ U3MEpEHUEM
Kod(ppulIMeHTa OTPAXKEHHUSI METOJOM COBMENICHUS MPSIMOTO U OTPAXKEHHOIO
ucneitatenbHbIX curHamoB» (Optical Time Domain Reflectomery, OTDR), pa-
OOoTaoNMi MO MPUHIIUIY W3MEPEHUS MPOLIEHTHOTO COOTHOIIEHUS OOpaTHOTO
paccesiHUSI M3JIy4YeHHUs MO JIJIMHE U3BellarTesisa. Bbicokas cTOMMOCTh MUKPOIPO-
LECCOPHBIX YIPABISAIONINX YCTPOIMCTB B JAaHHOM M3BEIIATENIe CYIIECTBEHHO OT-
paHUYUBAET UX 00JIACTh TPUMEHEHHUS.

JlocTikeHus: TOCHEAHUX JIeT B 00JIaCTH CO3JaHUsl  BOJIOKOHHO-
ONTUYECKUX JATYUKOB TMO3BOJUIM HUHCTUTYTY «[umpoyrieaBroMaru3anusi»
Komurera mo yronapHOW NPOMBINLICHHOCTH NpH MUHHCTEPCTBE TOIUIMBA M
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sHepreTuku PO KOMIUIEKCHO MOJONUTH K CO3IaHUIO0 MU OpraHU3alMU MpPOU3BO-
CTBa BOJIOKOHHO-ONTHUYECKUX TEIUIOBBIX JIMHEHHBIX MOKAPHBIX U3BELIATEIEH U
CUCTEM CHUTHAJIM3aIMU, KOTOPbIE 00Iaat0T:

HEBOCTIPUUMYHUBOCTBIO K AJIEKTPOMArHUTHBIM MOJISIM;

M0Kapo- U B3PHIBO3ALTUIIIEHHOCTHIO;

AIEKTPOOE30MaCHOCTHIO;

OTCYTCTBHUEM JIOKHBIX CpabaThIBaHUH;

BCTPOEHHON CaMOJIMarHOCTUKON COCTOSIHUSI CUCTEMBI;

MPOCTOTOM MOHTa)Ka Ha 0OBEKTE;

MaJIbIMU SKCIUTYyaTallHOHHBIMU PACXOJaMU;

BBICOKOW YyBCTBUTEIBHOCTHIO U CTAOUIIBHOCTHIO PAOOTHI.

[Tpunuun paGoThl CIEIYIONUIUN: B BOJOKOHHO-ONTUYECKUM KaOeiab MOCHI-
JaeTcsa CBETOBOM mMIysbe. [Ipu OTCYyTCTBUM 3aMETHBIX TeMIEpaTypHbBIX rpaiu-
€HTOB BJI0JIb KaOelsi UMITYJIbC OTPAXKAETCSl OT KOHIIA CBETOBOJIA U BO3BPAIACTCS
yepes3 Bpems, ONpeAesieMoe ABOWMHOM JIMHOW cBeToBoaa. [Ipw Hamuuum Tem-
nepaTypHbIX U3MEHEHHI Ha JTI000M y4acTKe CBETOBO/Ia YaCTh SHEPTUU CBETOBO-
ro UMITYJIbCa OTPAXKAETCs Ha APYroi JUIMHE BOJIHBI. PerucTpupys mno npuHIumy
paJuoJIOKallui BpeMsl BO3BpaTa MMITYJIbCa, OMPEACISIETCS KOOpAUHATa aHOMa-
muu. WM3mepsis amMIuIMTyly CUTHajlla OTPaKEHHOTO HMMIYyJibca Ha CMEICHHOU
4acToTe, ONpeeseTcs TeMnepaTypa B MECTE aHOMAJIMU U €€ TPaJUCHT.

N3mepsieMbIMU TapaMeTpamu SIBIISIIOTCS .

MPEBBIIIEHUE TPAJUEHTAa HapacTaHUs TEMIIEpaTyphl MO OTHOIICHHUIO K HE-
KOTOPO 3aJaHHOM BEJIMYUHE;

a0COJIFOTHOE 3HAYEHHE TEMIIEPaTyphl B JH0OOM MECTE Ha JIJIMHE BOJIOKOH-
HO-ONTUYECKOT0 Ka0ed,

KOOpAMHATa MECTa TeMIEPATYPHON aHOMAJIUU.

MoHTax cucTeMbl CBOJAUTCS K MPOKJIAAbIBAHUIO KaOelisl BHYTPU U BHE 00b-
€KTa U MOAKIIOUYECHHUIO €r0 K OJIOKY yNpaBJICHUS U PETHCTPALMU. DTO CYIIECT-
BEHHO YMNPOIIAET MOHTaX CUCTEMbI MPOTHUBOMOKAPHOMN 3alIUTHI, FKOHOMSI MHO-
’KECTBO MEJTHBIX MPOBOJIOB.

B nacrosiiee Bpemsi J1aHHash BOJIOKOHHO-ONTHYECKAs CHCTEMa IOXapHOM
CUTHAJIM3ALMK YCIEUIHO 3KCIUTyaTUPYETCs MO 3alllUTe YroJIbHbIX KOHBEWEpPOB
Ha maxrtax Ky30aca.

N3Bemartenns UII-102. M3Bemarens npeaHa3sHaydeH I 101a4yd CUTHAIA O
CKauK0OOpa3HOM M3MEHEHUU TeMIIepaTyphl OKpy:karouien cpenbl. M3Bemarensb
OTHOCHUTCSl K YHUCIYy TEHEpaTOpHbIX. B KauecTBe UyBCTBUTEIBHOTO 3JIEMEHTA
uMeet Oarapero W3 Tepmomnap. M3Bemarens qud@epeHInanbHOro AeCcTBUS.
DnexTpudeckas cxema npejcTtaBieHa Ha puc. 11.8. Ilpu ckaukooOpa3zHOM W3-
MEHEHHUH TeMIIepaTypbl MaJIOMHEPIIMOHHBIE CIIal OBICTPO HArpEeBaIOTCS 3a CUET
OoJbIIIEH TUTOIIAAN TOBEPXHOCTH, a TEeMIlepaTypa HHEPIMOHHBIX (OOBIYHBIX)
CIIA€B MOBBIIIAECTCS 3HAYUTEIILHO MEIJICHHEE, T.€. Cllal UMEIOT Pa3Hyl0 TeMIie-
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patypy, 3a cuer uero Bo3HukaeT TOJIC. Bozuuknosenue TOAC oOycnoBieHO
MHTEHCUBHBIM MEPEXO0J0M CBOOOHBIX AJIEKTPOHOB MPU U3MEHEHUU TeMIIEpaTy-
pbl KOHIIOB TepMOIIap. DJIEKTPOJ M3 MaTepuana ¢ AJIECKTPOHHON MPOBOJMMO-
cThi0 (00JIee HArpeThlii KOHEI) MpHOOpeTaeT MOJIOKHUTCIbHBIA IMOTCHIHA, a
3JIEKTPOJT M3 MaTepraia ¢ ABIPOYHOU MPOBOIUMOCTBIO-OTpUIIATEIbHBIN. Bo3HU-
karomasa TOJIC paBHa:

Ee= ag (Ty—Ta), (11.10)

rae a, — cpexHee 3HadeHwe koddpdummenta TIIC osmexrpomos, B/°C;
T,, Tz — Temrepatypa pabodero u cBOOOJHOTO CIAEB.

W3eemarens MII-102 (toproBoe nazBanme JI1C-038) mnpumeHsioT BO
B3pPBIBOOIIACHBIX MOMeEIIEeHUsAX KiaccoB B-la, B-16, B-1r, B-II, B-Ila cornac-
o [TV 3ammmaemas mwiomans 10 30 M* . MHEPLHOHHOCT CpaGaThIBaHHS 110
7c.

Mopaudukanuei n3eniatens UI1-102 seiasercss aBToOMaTHYECKUH ToXKap-
ubiil u3Bemarens JAIIC-1AT. OH Takxke OTHOCUTCS K rpyrie auddepeHunanb-
HbIX. UyBCTBUTEIBHBIM 3JIEMEHTOM y HETO CIY)KHT Oarapes w3 8 Xpomenb-
KOIEJIEBBIX TEpMONap, COSAMHEHHBIX MOCIIeI0BaTeNbHO. [Ipy pe3koM MOBBIIIEHUH
TeMIIEpaTyphl OKpYKarollei cpeasl B aatuukax nossigerca TOHC u Beraaércs
CUTHAJI Ha UCToMHUTENbHBIN 0510k BU-2AH0. Cuctema cpabatpiBaeT mpu Hapac-
TaHUM TEMIIEPATYPhI CO CKOPOCTHLIO He Hibke 25 °C/c ¥ 0HOBPEMEHHOM Harpe-
BaHUM TpeX u3Beniarenei e soime 150 °C.

Jns 3a1uThl NPOTSKEHHBIX OOBEKTOB, KaOEIbHBIX KaHAJOB, B3phIBOOMAC-
HBIX MTOMEIICHUN TPUMEHSETCS M3BEIIATENb MTOXKAPHBIA TEIJIOBOM MHOTOTO-
gyeunbiii UI1-102-2x2. B KOHCTPYKITMN 4yBCTBUTEIBHOTO AJIEMEHTA M3BEIIATEIS
UCIIOIb3YETCSl KOMIUIEKT TEpMOTap, paBHOMEPHO Paclpe/ieNICHHBIX M0 JUIMHE Ha
paccrosaum 110 150 M (Ha oxuH 610k conpsixenus (bC)).

ITpuemnsiii nynst AIIC
11 u, neiid AIIC
® o e| K —=0— &
——— T DR
: <2l — T
11 ",

~ JIuHus cBsI3U
+1 U3BeUIaTelA

PjV;oéFl +§

LY

o017 1 | Mssemarens

Puc. 11.8. Cxema Bkmtouenus J{I1C-038 B mpuemHyto anmaparypy

[neiid AIIC — uckpobesomnacHas nens. 3Bemarenb BBITYCKAETCS B TEP-
MocToiikoM (1o +130 °C) ucrnoaHeHun U ¢ MEXaHMYECKOH 3aLIUTOM IPOBOA.
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[Topor cpabaThiBaHUs O CKOPOCTH pocrta Temmeparypsl 5 u 10 °C/mun.
Nueprmonnocts 30 — 180 c.

N3Bemartennr UII-103. M3pemarens mpemHa3zHadeH ISl 3alIUTHI pe3ep-
ByapoB ¢ JIBXX u 'K (1I1-103-1). Temneparypa cpabaTbiBaHUS MO JBYM KaHa-
nam m3Bemarens or 70 go 140 °C. UM3Bemaresis COCTOMT M3 YYBCTBUTEIHHOTO
9JIEMEHTA, 3aIUTHON (BBOJHOW) KOPOOKH C KPBINIKON M YIIJIOTHUTEIBHBIX TPO-
KJ1a10K. OH yCTaHaBJIMBAETCS HA PE3epByape ¢ MOMOIIBIO CIENUATBHOTO (Pi1aH-
1a ¢ pe3p00il. UyBCTBUTEIBHBIN 3JIEMEHT BBIMOJHEH B BUJE ABYX OMMeTainye-
CKMX JaT4MKOB, HACTPOEHHBIX Ha Temieparypy cpabarsiBanus 140 °C. Uyscr-
BUTEJIbHBIA 3JIEMEHT KPEMUTCS K BBOJHON KOPOOKE U MOMEIIAETCS B 3aIIUTHYIO
BTYJIKY, BBIIIOJJHEHHYIO U3 KOPPO3HMOHHOCTOWKOM cranu. M3Bematens muMmeeT
B3PHIBOOE30MACHBII YPOBEHb B3PBHIBO3ALIUTHI THUIA 'B3PBIBOHEIPOHUIIAEMAS
obosouka", MapkupoBKy 1o B3pbiBo3amure |IExd11AT3. [Ipu HarpeBanun Ou-
METaJJIMYECKasl TJIaCTUHA W3TrM0aeTcs M pa3pblBA€T KOHTAKT JJICKTPUUYECKOU
curHanm3anuu. MIHeprnoHHOCTh u3BemaTenst He nmpebimaeT 60 c.

JI71s1 3a1UTHl B3PBIBOOTIACHBIX MOMEIICHUM, 00OBEKTOB C arpeCCUBHOMN cpe-
nou Take npuMmensercs ussemarenbs UI1-103-2 (TPB-2). Hopmanbhaas padota
u3Bemarelns (puc. 11.9) rapantupyercs npu TemMrepaType OKpPYKaromiel Cpeibl
ot -30 110 + 50 °C u oTHOCHTENBHOI BIaXkHOCTH Bo3ayXa 10 98 %.

[TpuHIMIT IEHCTBUS U3BEIIATENSI OCHOBAH

Kppimika N
Kopnyc 1@ Pasiiiin KO3(PUIIMEHTOB JTUHEHUHOIO
T aienes T pacIIMpeHMs] JTAaTYHHON TPYOKH M MHBApPOBOTO
L 1 k- CTEpsKHsI, HaXOJSIIErocs BHYTpH Hee. M3Be-
K_ L & IaTeIb UMEET JIBE KOHTAKTHBIC TPYIIIbI, KO-
Topble oOecnieunBatoT cpadbathiBanue MII npu
temneparypax 70 u 120 °C ¢ wHepLUOHHO-
y ctero He Oonee 60 c. Oxpyskaromas cpena Mo-
JlatynHas VHBapoBbIi Py tmas cpel

TpyOKa CTEpIKCHb KET COJIEP>KaTh B3PbIBOOIACHBIE CMECH T'a30B C
- Bo3yxoM Kateropuit lla u 116 u rpynn T1-T4.

B3pbiBo3aniuiieHHOCTh U3BeaTess J10c-
TUTAETCS 332 CUET 3aKIIOUEHUS AIIEKTPUUECKUX
YyacTeld BO B3PHIBOHEIIPOHUIIAEMYIO 00O0JIOUKY,
KOTOpasi BbIJEP’KMBAET JABJICHUE B3pbIBA U
Puc. 11.9. KoncTpykuus usBemarens — MCKJIIOYAET €ro Iepesadyy B OKpYKarolee

UI1-103-2 (TPB) IPOCTPAHCTBO.

K aT0i1 e rpymnme ycTpoMCTB OTHOCUTCSI aBTOMAaTHYECKUM OMMETAIITMIEeCKUM
MaKkcUMalTbHO-TU(GepeHanbHbi m3Bemartens Tima M/{ITN-028. UyscTBuTemns-
HBIM 3JIEMEHTOM HU3BEILIATENS SBISIOTCA JIB€ OMMETaNIMYECKUE crupaiii Apxume-
74, OJTHA W3 KOTOPBIX PAcHOJIOKEHA B 3aKPBITOW Kamepe, Apyras — B OTKPBITOM.
I[Ipu GBICTPOM M3MEHEHHHU TeMIepatypsl okpysxkaroei cpeasl (V=30 °C/mun) ns-
BelaTeslb cpadaThiBaeT Kak AuddepeHtuanbubiil. [Ipn 3ToM OTKphITas cnvpaib
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nporpeBaeTcsi ObICTpee, YeEM 3aKpbiTasi, pa3pbiBasi KOHTaKTHYIO rpymmy. [Ipu men-
JICHHOM TIOBBIIIIEHUH TEMIIEPATYPhI 00€ CIUpalld MPOTrPEBAIOTCS OJJMHAKOBO U U3-
BelIaTeslb cpabaThiBaeT Kak MAKCHUMAJIbHBIN MPHU JOCTHKEHUH Topora cpabaThiBa-
aus 70 wim 90 °C. MHepuuoHHOCTh u3Bearess cocrapiser 120 c.

JIist 3a1UThl MPOU3BOACTBEHHBIX MOMEIICHUN UCIIONIb3YETCS M3BEIIATEINb
tertoBoit MI1-103-4/1. B u3Bemiarene B Ka4ecTBE YyBCTBUTEIBLHOTO JJIEMEHTA
UCIIOJNB3YETCSl MUHUATIOpHOE TepMmopelie. biarogapst BHICOKON HalEKHOCTH,
OTHOCHUTEJIbHO HEOOJIBIIIOW CTOMMOCTH 3Ta pa3paboTka B pa3iUyHbIX MOAU(U-
KalUsX Halula MUPOKOoe TPUMEHEHHE I 3alUThl 00bEKTOB HAPOJHOTO X03sii-
CTBa.

HNsBematear UII-104. N3Bemniarens TEIUIOBOUN JETKOIUIABKUI UINTEIHHOE
BpeMsI IIUPOKO MPUMEHSIICS Oiaroapsi MpoOCTOTe KOHCTPYKIMHU U BO3MOKHOCTH
MOAKJIIOUCHHSI B YCTAHOBKHM OXPaHHO-NOKapHOW curHanu3anuu. M3Bemarenb
Pa30BOro NEUCTBUS, HEPEMOHTUPYEMBIN. B KauecTBEe 4UyBCTBUTEIBHOTO 3JIEMEH-
Ta NPUMEHEHBI JIBE MOANPY>KUHEHHbIE METANIMYECKUE IUJIACTUHBI, COCIUHEH-
Hble ciutaBoM Byma, ¢ temneparypoii miasienus 70-74 °C. Ilpu HarpeBaHuu
CIUIaB PACIUIABISETCA U MPYKUHALIME KOHTAKTHBIE IIACTUHBI Pa3MbIKAIOT 1IEMb
CUTHAJIN3AIINH.

K nHegocraTkam m3BemniaTens cieAyeT OTHECTU CTApEHHE CIUlaBa B TEUCHUE
JUTUTEIbHOTO BPEMEHU IKCIUTyaTalluM, a 3HAYUT, YBEJIMUCHHS €r0 UHEPIIMOHHO-
CTH, HEBO3MOXKHOCTH MPOBEACHUS MPOBEPKH PAOOTOCTIOCOOHOCTH HEIMOCPECT-
BEHHO KOHTAaKTHOU TPYMIIBI.

N3Bemartenns TemsioBoidi MmaruuTHblii UII-105. M3Bemarens mosxapHbBIN
terioBoi MarauTHeId MI1-105-2/1 (M TM) npeana3HaueH st pabOTHI B 3aKPbI-
THIX MTOMEUIEHUSX Ha3€MHBIX 00OBEKTOB U PACCUUTAH HAa HEMPEPHIBHYIO KPYTJIO-
cyTouHyio paboty. [IpuMensieTcss B yCTaHOBKax IMOXapHOM U OXpaHHO-
MOKapHOW CHUTHANW3allui, BOCIPUHUMAIOIIUX CUTHANI O pa3MblKaHUU Huieiida
curHanu3anu. YyBCTBUTEIBHBIM 3JIEMEHTOM HU3BEIATENs SIBJISIETCS T€PKOH C
3aKpEIJICHHOM Ha HEM MAarHUTHOW CHCTEMOM, COCTOSIIIECH U3 MOCTOSHHOIO Mar-
HUTA U HUKEIb-IIMHKOBBIX (pepputoB (puc. 11.10). [Ipr HOpMaTBHBIX YCIOBUSIX
TePKOH MO/ JACHUCTBUEM MPOAOJHHOTO MAarHUTHOTO MOJisA, 00pa3yemMoro mocTo-
SHHBIMM MarHuTaMu U cTaOUIU3UpyemMoro hpepputaMmu, 3aMKHYT.

Cuina nputTskeHus mactul Fy ompenensieTcss BEIMUYUHOW MAarHUTHOTO TO-
ToKka @ B 3a30pe Pa30MKHYTOIO MarHUTHOTO KOHTaKTa U IUIOLIAbI0 COMPUKOC-
HOBEHUS Sy,

Fu = Q%8ITS,. (11.11)

[Ipy TOBBILIEHHU TEMIIEPATYPBI OKpysKaromei cpeasl 1o 70 °C MarHuTHasS
MPOHUIIAEMOCTh (PEPPUTOB PE3KO MAJAET, YTO BEAET K OCIA0JIECHUIO MATHUTHOTO
OJISL ¥ Pa3MBIKAHUIO KOHTaKTOB.
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Ncue3HoBeHre MarHUTHBIX CBOMCTB ()eppPUTOB MPU JTOCTUKEHUU TEMIIepa-
Typsl B "'Touke Kroopu'" oOBSCHSIETCS T€M, YTO SHEPrusi TEIJIOBOTO JBUKEHUS
CTAHOBUTCSI OOJIbIIIE, YEM IHEPTUSI OPUEHTUPYIOIIETO BHYTPEHHETO MOJIEKYIISIp-
Horo nojsi. TemnepaTypHblii K03G(UIIMEHT MATHUTHOW MPOHUIIAEMOCTU B om-
penensieTcs N0 U3MEHEHUI0 MPOHUIIAEMOCTH MaTepHhalia B 3aBUCUMOCTH OT U3-
MEHEHHUS €ro TeMIepaTypsl o popmyie

B = (mp - m){my(t2- 1)}, (11.12)

TJI€ M1, Mo — MAaTHUTHAS TIPOHUIIAEMOCTh MaTepHalia mpu Temreparype ty, to.
W3Bemniarens ycTaHABIMBACTCS B TIOMEMICHUSAX U HA DJIEMEHTaX KOHCTPYK-
Ui, HE UMEIOIMX COOCTBEHHOT0 MarHUTHOTO mojsi. Temmeparypa cpabaThiBa-
nus ussemarens 70 °C. Uuepuu-
[epMeTU3MPOBaHHEIH OHHOCTH cpabatsiBanus 10 120 c.
KOHTaKT \ DddeKTuBHAasS UHKEHEPHAS
pa3paboTka mpeaoxkeHa (Gupmoit
«FITTICH - ECURITON» nmms
TemonpueMHIKH 3aIUTHI MPOTSHKEHHBIX 00BEKTOB
Y TIOMEUICHUN C TOMOIIBIO TeT-
deppurtsl JIOBBIX TIOKAPHBIX W3BEIIATEICH
[locTOsIHHBIE muHeitHoro Tuma «TRANSAFE
MArHHTHL ADW511»(M1I1-107 mo poccuii-
ckoi knaccudukaimu). M3Bemia-
Teb  MakcuMalbHO-AudepeH-
[MUATBHBIA  TPETHA3HAYEH IS
WCIIOJIb30BAaHUSI BO B3PBIBOOIIAC-
HBIX 30HaX W TIOMEIICHUSX C ar-

TepMouyBCTBUTEIBHBIE H3K

- - PECCHBHOM CPEIOi.
Puc. 11.10. U3Bemarens moKapHbIi «TRANSAFE ADW511» co-
TEIUIOBOM MarHUTHBINA CTOUT M3 MEMOpPaHHOTO JaT4YhKa
WI1-105-2/1 (UTM) JABJICHUSI C DJICKTPOHHBIM OJI0-

KOM 00pa0OTKH CHUTHaJIa, K KOTO-
pOMy TOJKIIFOUEHA MEIHAs M3MEpHTEIbHas TPyOKa, BBIMOJHSIOIMIAS POJIb TEp-
MOYYBCTBUTEILHOTO 3JIeMeHTa. [IpWHIMIT JAEWCTBHS OCHOBAaH Ha YBEIHMUYCHHUH
o0bema rasa (Bo3ayxa) B UyBCTBUTEIILHOM teMenTe (UD) — MenHol ceHCOpHOM
TpyOKe auamerpoM D = 4/5 mm (BHYTpeHHUI/HAPYKHBIA JHAMETP) U B TepMe-
TUYHOHN ITHEBMOCHUCTEME C TIOCICAYIONIMM (PHKCUPOBAHUEM YBEIMUCHUS JIaBlie-
HUA AaT4rukoM KoHTpoJia tuna ADWS11 ¢ mporpammubsiM obecrieuenueM. Yys-
CTBUTEILHBIN dJIeMEHT (ceHcopHas TpyOka) mmeeT uiuHy oT 20 mo 130 m. s
y1oOCTBa MOHTaXKa M TEXHUYECKOTO 00CTYKUBaHUSI CHUCTEMBI IT0KAPHOW CHTHA-
JU3AIUN PEKOMEHIyeTCs ToJiBecka UD ¢ HCITOJIb30BAaHUEM KPETICKHBIX XOMY-
TOB W CKOJB3AIMUX CK0O. [TomkirroueHue M3Bemaressi OCyecTBIICTCS K TpH-
eMHOMY IysbTy cepuu BMZ 345 nmu «SecuriPro» («<SECURITOND»).
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Cuctema 0OHapy>KeHHs odara rnoxapa ocooeHHo 3P (eKTrBHA HA 00bEKTaX
C OSKCTPEMAIBbHBIMHM YCIIOBUSMHU pabOThl (3ara30BaHHOCTb, 3arpsA3HEHHOCTH,
HU3KHE WM BBICOKHME TEMIIEpaTypbl, B3PHIBOONACHOCTh, XMMHUYECKAs aKTHB-
HOCTh ¥ T.1.). K TRANSAFE ADW511» MOHO YCHEIIHO HCIIOJIb30BaTh TaKkKe
JUTSL 3alIUTHI MPOTSDKCHHBIX TYHHEJEH MeTpo, KaOeNbHBIX KaHamaX, CKIIaaax
JIBXK n XuMuKaTos.

ﬂblM OBbI€ MOKAPHBIC U3BCIIATC/IN

B navanpHOM cTaguu mox)kapa, KOrga UMEET MECTO MPOLECC MEIJIEHHOrO
TOPEHHUsI C BBIJICJICHUEM OOJIBIIOTO KOJIUYECTBa JAbIMa, Hanbosee 3p(HEeKTUBHBIM
ABJISICTCS IPUMEHEHHE ABIMOBBIX U3BEIIATENEH.

JIsiMoBOI mokapHbIi u3Bemareas (JI1M) — moxapHbIii U3BeIIaTelb, pea-
THPYIOLIUI Ha YaCTHIBI TBEPAbIX MM JKHIKUX MPOAYKTOB ropeHus U (W) -
ponu3a B atmochepe (o HIIB 65).

ITo xoHdurypanuu u3MepuTeaIbHON 30HBI AbIMOBBIC {IIW moapaznensior-
CAd Ha moyeunvie U quHelnvle. [10 IpUHLIUITY AEUCTBUS CYIIECTBYET JIBa THUIIA
U3BCHIATENICH: UOHU3AYUOHHbIE W onmuko-saekmponusie (pomosnexmpuue-
ckue). JIpiMoBbIe noHM3anmoHHbIe [TV moapa3aenstorcs Ha paaHoOU30TOITHBIC U
ANEKTPOUHAYKIIMOHHBIE.

JIBIMOBOW HWOHHW3AIMOHHBIH (pPaJMOWU3OTONMHBINA) H3Bema-
TE€JIb — MOKAPHBIM U3BEHIATEIb, MPUHIHUI AEHUCTBUS KOTOPOTO OCHOBAH Ha pe-
TUCTPAllMM M3MEHEHUN HOHU3ALMOHHOIO TOKA, BO3HUKAIOIIUX B PE3YJIbTATE
BO3JEHCTBUA HA HETO TPOAYKTOB TOPEHUS.

Pagunownszoronneie JIIIM B kayecTBE 4yBCTBUTEIBHOTO JJIEMEHTA HUMEIOT
JIBIMOBYIO KaMepy C pa3MEIICHHBIMU B HEW JBYMs 3JIEKTpoJamMH (aHOJIOM U Ka-
TOIOM) U KaICyJbl C paIHOaKTUBHBIM 3JIEMEHTOM (IUTYyTOHUH PU man amepuiuit
Am). B 1exxypHOM pexxuMe BO3IyX B KaMepe MOHU3HPOBAH U MEXKIY JJICKTPO-
JlaMHM BO3HMKAET AJIeKTpudeckuil Tok |,. PaboTa monnzannoHHo# KaMephl IoKa-
3aHa Ha puc. 11.11.

Pu-239

¥ ¥
E v e

20

Puc. 11.11. PaGoTa paanon30TOMHOM KaMepbl
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[Ipu momajanuu B Kamepy 4acTHI[ JIbIMa MOHHU3AIMS YMEHBIIACTCS U TOK
MEXKy 3JIEKTpoJlaMu mpornajaaet. biok o0paboTKU CUTHANIOB PETUCTPUPYET U3-
MEHEHHE TOKa W BbIpabaThiBaeT curHan "[loxkap"”. BonbTammnepHas xapakrepu-
CTUKA PaJMOU30TOMHON KamMephl, MOJTyYEHHas! MPU MOCTOSHHOW MHTEHCUBHOCTHU
M3JIyYEHUs PaJMOAKTUBHOIO 3JIEMEHTA, MOKAa3bIBACT HAJIUYHE TPEX OCHOBHBIX
Y4aCTKOB.

dusnueckas CyUIHOCTh SBJICHHUM, MPOUCXOAIIUX B PAAMOU30TOMHON Ka-
Mepe M BBIPAKAIOIIHMXCS BOJBTAMIIEPHON XapakTtepuctukoit (puc. 11.12), 00b-
SICHSIETCS TPOIlecCaMi PEKOMOMHAIMY HOHOB (00pa3oBaHME HEWTPAIBHBIX MO-
JICKYJT U3 HOHU3UPOBAHHOTO T'a3a MPU CTOJTKHOBEHUH €TI0 YaCTHII).

[Tpu yBenuueHUH HANpPsHKEHUST HA AJIEKTPOAaX HOHU3AMOHHOM KaMephbl OT
0 mo U;mpoucxoaut yBenudenue Toka B 1enu (yuactok 1). Ha stom yuactke
CYILIECTBEHHOE 3HA4Y€HUE I PEKOMOMHAIMU MUMEET CKOPOCTh JIBHXKEHUSI HO-
HOB, KOTOpasi 3aBUCUT OT BEJIWYUHBI HATIPSKEHUS.

=
: 4
1
5 2 :
= :
z . :
= 1 : !
% - = |
]
= ! . Ilpomecc_ |
. ! BTOPUYHOM '
1
. ' Hacpimenue  HOHHU3AINU |
HauansHbrit | ! :
y4acToK | ' !
YBEJIIMYCHUS | ' )
TOKa B LICTH | ! I
0 ‘ '
U, U,

Hanpspkenne Ha anextpogax U

Puc. 11.12. BonpramnepHasi XapakTepUCTHKA PaiOU30TOIHON KaMepbl

C yBenWUYeHHEM HaNpPsHKEHUS YMEHBINACTCS YMCII0O PEKOMOMHUPYIOIIUX HO-
HOB. IIpM 10OCTATOYHO BBICOKMX HAIMpPsHKEHUSX (Y4acTOK 2) BEPOSTHOCTh CTOJIK-
HOBEHHSI MOHOB CTAHOBHUTCSI HACTOJIBKO MajiOM, YTO MPAKTHYECKH MOXHO CUH-
TaTh, 4YTO BCE OOPA3YIOIIMECS B ra3e HOHBI JOCTUTAIOT ANEKTPOIOB U JaIbHEHIIIEe
MOBBIIICHUE HAIPSOKEHUSI HE BBI3BIBACT yBEJIMYEHUA Toka. Hactymaer siBinenue
HacelmeHus. [Ipu nanpHEleM MOBBIIICHUN HAINPSXKEHUS MPOUCXOJUT PE3KOE
YBEJIMUEHUE CUJIbI TOKA — 3TO O0BSCHSIETCS HE TOJBKO BHEIIHEH HoHM3aruei (0T
paJMOaKTUBHOI'O MCTOYHHUKA), HO M BTOPHYHBIM IIPOILIECCOM MOHU3ALUHU IO IeH-
CTBHEM YJIapOB 3JICKTPOHOB M HMOHOB O HEWUTpalIbHBIE MOJEKYJbI (y4acTok 3 ).
Hawnbonpiiee pacnpocTpaHeHHE MOJTYYUIN ABYXKAMEPHBIE PaJIMOU30TONHBIC H3-
BEIATEIH, COCTOSIIIME U3 OTKPBITOM M 3aKPBITOM KaMep. B OTKphITyIO kKamepy
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CBOOOJHO TOCTYMAIOT MPOAYKTHI CrOpaHMsl, 3aKpbITas Kamepa IpelHa3HayeHa
JUIE KOMIICHCAIlMU BJIMSHUS OKPYXKAIOMIEH cpenbl (TeMmepaTypbl, JaBJICHHS,
BJIQXHOCTH). [Ipy OTCYTCTBHHM JbIMa U3MEHEHHE TTApaMETPOB OKPYKAIOIICH cpe-
Il TIPOMCXOAUT MEMJICHHO W KOMIICHCAIlMOHHAs KaMepa U3MEHSIET CBOW Iapa-
METPBbI AaHAJIOTUYHO M3MEPUTENBbHON Kamepe. 1Ipu moxape IpIM momamaer B Ka-
MEpY M Ha YIPABJISIOIEM AJIEKTPOAE MPOUCXOIUT U3MEHEHHUE HAIPSKEHUS B pe-
3yJbTaTe€ CKayKOOOpa3HOr0 WM3MEHEHHS HOHU3AIMOHHOTO TOKa. DJIEKTPOHHAs
M3MEpPUTEIIbHAS cXeMa Mpeo0pa3yeT 3TO U3BMEHEHUE B CUTHAJ TPEBOTH.

ONTUKO-3NEKTPOHHBIE HM3BEUIATENU pa3pabOTaHbl HA OCHOBE HUC-
MOJIb30BaHUS ONTHYECKUX CBOMCTB JbIMA. /[[FIMOBOM ONTHUYECKUNA MOKAPHBIA U3-
BEIIATENb — MOXKAPHBIM U3BEIIATENb, PEATUPYIOMINI HA MPOAYKTHI TOPEHUS, KO-
TOpbIE BO3IECHUCTBYIOT Ha MOIJIOIAIONIYIO WM PACCEUBAIOIIYIO CIIOCOOHOCTh U3-
JTydeHusl B UHPpaKpacHOM, yIabTpadroIeTOBOM WK BUAUMOM AUANa30HaX CIEK-
tpa (o HIIb 65).

Kontponupysi u3MeHEeHUE ONTUYECKUX CBOMCTB CpPEJibl, AbIM MOKHO OOHa-
PYXHUTh JBYMS CIIOCOOAMH: TIO OCTa0JCHHI0O CBETOBOTO TOTOKa (ONTHKO-
DJICKTPOHHBIC — 33 CUCT YMCHBIICHHS MPO3PAYHOCTH OKPYXKAFOIICH CPEIbI) U 110
WHTCHCUBHOCTH OTPAXXEHHOTO (PacCcesHHOT0) CBETOBOrO MOTOKA yacTuiamu (¢o-
tosnektpudeckue JI[TN), u3 KOTOphIX cOCTOUT AbIM. B miepBoM ciydae ociabiie-
HUE CBETOBOI'0 MOTOKA MPOUCXOUT Mo 3aKkoHy byrepa — Jlambepra:

@ = @yexp(-xcl), (11.13)

rae @, @y— CBETOBOM MOTOK, BHIXOASAIIMN U3 UCTOYHUKA CBETA U JOCTUTIIHNHI MTPH-
eMHUKA; K — KO3(DOUIUEHT TpOOpIMOHATEHOCTH (IOTJIOICHUS ); ¢ — KOHIICHTpa-
uus apva; L — paccrosiHue Mexay usnydareneM u ¢poronpuemurikom JTTHN.

OcnabiieHre CBETOBOTO MOTOKA JABIMOM 3aBUCUT OT CBOMCTB YaCTHI] IbIMA U
OT JUIMHBI BOJIHBI TPUMEHSAEMOI0 UICTOYHUKA CBETOBOIO M3inyueHus. [lpu dpukcu-
POBaHHOM TIOpore cpabarbiBaHUs (POTOTYUYCBBIX (JIMHEHHBIX) W3BEHIATENCH 1O
ONTUYECKON IUIOTHOCTH CpPElbl UX YYBCTBUTEIBHOCTh WM OOHApYKUTEJbHAS
CIIOCOOHOCTB C YBEJIWUYEHHEM paccTosHus L (B mpemenax macmopTHBIX JTaHHBIX)
Oyner Bo3pacTaTb. Bo BTOpOM ciydae COOTHOUIIEHUE MEXAY MEPBUYHBIM Py U
BTOPUYHBIM [TIOTOKAMH CBETA

@ = @y kNV/AY (1 - cos ), (11.14)

rae N — uucio dactuil apiMa B ero oobeme nbpiMa; V — 00beM yacTull; 3 — yroma
paccestHus; A — JUTMHA BOJTHBL

ONTHKO-3JIEKTPOHHBIN U3BEIIATEh, pad0Ta KOTOPOTO OCHOBAHA Ha U3MEHE-
HUU MHTCHCHUBHOCTH OTPaKEHHOr'0 (PacCETHHOTO ) CBETOBOI'O MOTOKA YaCTUIIAMU
JIbIMa, Ha3bIBAETCS MOYEUHBIM.

B npiMoBOI Kamepe pa3MeliaeTcss UCTOYHHK CBETOBOTO M3JydeHUs U ¢o-
TONPUEMHHUK I10JI TaKUM YTJIOM, YTOOBI MHAMKATPHCA pPACCESHHUS IaJaroIIero
CBETOBOTO TOTOKA IOMAajajia Ha YYBCTBUTEIBHYIO IUIONIAIb (DOTOMPHEMHUKA.
Pacnonoxxenue Gotoanona u CBETOAMUOA MO YIJIOM JIPYT K APYTY B TOPU30H-
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TaJlbHOM IJIOCKOCTU OOJIErdaer JAOCTYI JbIMa W, CJIE€I0BATENIbHO, CYIIECTBEHHO
YBEJIMYMBAECT YyBCTBUTEIHHOCTh M3BemIaTeNs. JJis MOBBIIIEHUS YPOBHS MOMe-
XO03alUIIEHHOCTH (OTOAMOJa OT BHEIIHUX HCTOYHUKOB CBETA HUCIOJIb3YETCS
cXeMma CpaBHEHHUS MOJYJMPOBAHHBIX CBETOBBIX MOTOKOB. MICTOUHUK cBeTa MO-
IyJIUPYETCS ¢ MOMOIIBI0 MOIYJISITOpA KOJIeOaHU U MOCHUIAET CBETOBOM MOTOK B
IBIMOBYIO Kamepy. IIpu oTcyTCTBUM B HeMl JpiMa CBET HE MomnajaaeTr Ha (oTo-
npueMHUK. M3Bemarens HaX0AUTCS B IEKYPHOM PEKHUME.

Ecnau B apIMOBYIO KaMepy MOCTYNaeT AbIM, MOAYJHUPOBAHHBIM MOTOK CBETA
OTpPa)KaeTcsi OT YACTHI] JbIMA U MOMNajgaeT Ha (OTONPUEMHHK, KOTOPBIN MpeBpa-
1IAET TOT MOTOK B BJIEKTPUYECKUN CUTHAJ; 3aTEM JJICKTPUUYECKHAM CUTHAIl Yepe3
YCUJIUTENb MPOXOAUT Ha CXEMY CpPaBHEHUS, TJI€ CPABHUBACTCS C AICKTPUUECKUM
CUTHAJIOM OT MoayJsitopa. [Ipu coBmageHun curHajaoB oT POTONPUEMHUKA U MO-
AYJAATOpa O YacToTe (Y4TO TOBOPUT 00 HMCTUHHOCTH TOCTYIHBIIETO CUTHAJIA)
cpabaThIBaeT CXxeMa CUTHAJIU3allMM, U B IE€Mb NPUEMHONW CTAHLIMU MOJAETCS CHUT-
Hajn TpeBoru. Eciin 4acToThl CUTHANOB OT (DOTOMPUEMHHUKA M MOAYJSTOpa HE
COBIAQJAIOT (YTO MOKET OBITh JIUIIIb PU BO3ACHCTBUN MTOCTOPOHHETO UCTOYHHUKA
CBETA), CUTHAJI TPEBOT'H HE (hOPMHUPYETCH.

Pa3HOBUAHOCTHIO ONTUYECKOTO METO/1a KOHTPOJIS 33 IbIMIICHHOCTH SIBJIICTCS
cuctemMa panHero oOHapyxeHus moxkapa HART-HSSD ¢upmer "KIDDE
DEUGRA" ¢ moMormipi0 HETPEPHIBHOTO JIA3EPHOTO 30HANPOBAHUS aHAITU3ZHPYE-
MBIX TOPLMH BO3AyXa B CIECHHUAIBHOM W3MEPUTEIBbHOU Kamepe. UyBCTBUTEIb-
HOCTb MPUOOpa Ha MOPSAOK BbIIIE OOLICHPUHATHIX METOJIOB U3MEPEHUS 3a/IbIM-
JIEHHOU cpeapbl. JleTeKTop 0TKaIuOpOBaH TaK, YTO PearupyeT Ha YaCTHUIIbI pa3Me-
pom 0,3 — 10 MKM, XapaKTepHBIC TOJIBKO JUIS IbIMa, U HE PEarupyeT Ha MbLIb, YTO
MOBBIIIAET YYBCTBUTEIBLHOCTh U3MEPEHUSI U HA/IC)KHOCTh MOJYUYEHUS JOCTOBEP-
HOU nHpOpMaIUN.

Hpyrum crocoOoM OOHapyXEHUsI JplMa MPU MOXKape SIBISIETCS MUCKYCCT-
BEHHOE ''3acachiBaHue’ JbIMa B CIICIUMAIBHYI0 U3MEPUTEIBHYIO KaMepy, B KOTO-
poii ycTaHoBieH (OAMH WJIM JIBa) TOYCYHBINH H3BEIIATENIb IMOXKAPHBIM JHIMOBOI
actimparmonnbii  (MITA). UTIJIA — aBTOMaTHUYSCKHUI MOKAPHBIN H3BEIIATEb,
pearupyromuii Ha ONpeiesIeHHbIN YPOBEHb KOHIIEHTPAIMH a3p030IbHBIX TPOIYK-
TOB TOpeHHs (MAPOJIK3a) BEIIESCTB M MAaTEPHAJIOB, KOTOPhIC MOJAIOTCS K OJIOKY
OOHAapyKEeHUS MPU MOMOIIH CIELUATBHOIO TPYOONpPOBOJa MPOTAKEHHON KOHCT-
PYKIMH, UMEIOIIETO B KOHTPOIUPYEMOM 30HE HECKOIBKO OTBEPCTUM JIsI BCACHI-
BaHUs adpo3ost (mbimMa). BeackiBaromuii TpyOOIIPOBOI — COCTABIISIFOIIAS YaCTh
NITJIA, npenHazHauye€HHBIM I TOCTAaBKH Ta3000pa3HOM Cpedbl OT KOHTPOJIU-
pyemMoit 30HBI K OJIOKY oOHapykeHus. biok oOHapyXeHHs — COCTaBHas 4acThb
NIIJJA, pearupyromas Ha ONPENEIICHHBIN YPOBEHb KOHIEHTPALIUK a3PO30JIbHBIX
MPOAYKTOB TOPEHHUS B JOCTABICHHOW OT KOHTPOJHMPYEMOU 30HBI Ta3000pa3HOi
Cpelie U BBIJAIOIIAs BHIXOJHOW CUTHAJI HA BHEIIHEE YCTPOMCTBO B 3aBUCHUMOCTH
OT anropuTMa padoThlL.
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B ABIMOBBIX TOYEUHBIX M3BEMIATENSIX MPUMEHSIIOTCS U JPYTUE JIOTUYECKHUE
cXeMbl 00paboTKku MH(MOpPMAIMKU OT ONTHYECKOro y3na. llenb ucmonb3oBaHwMs
cXeM 00pabOTKH CUTHAJIOB COCTOUT B TOM, YTOOBI COXPAHUTh BBICOKYIO YyBCTBH-
TEIBHOCTh MPU MAKCUMAJIbHOM MOMEXO03aIUILIEHHOCTH.

JpiMoBoii moxkapHblii w3Bemarear WII-211(PUA-6M). HM3pematensb
(puc. 11.13) npenHa3HaveH IS paHHETO0 OOHAPYKEHHS 3aropaHUil IIPH MOsBIIC-
HUU JIpIMa U nojauu currana ''Iloxap" mo AByXnpoBOJHOMY HIIEH(yY CUTHAIH-
3anmu. V3Bemarenb COCTOMT U3 ABYX MOHM3ALMOHHBIX Kamep. O/Ha U3 HUX —
OTKpbITas pPaJMOM30TONHAs KaMmepa, Jpyrasg — KOMIIEHCAallMOHHAas Kamepa
(puc. 11.14). B u3Bemareine UCIOJB3YIOTCS JIBa alb(ha-UCTOTHHKA Pu® 06meit
akTuBHOCTHIO 10 MKKio.

Puc. 11.13. M3Bemarens PU/[-6M

¥Yc
1th

X1
II{uHI Lens

= 1 | +JlHHNA

VTl +TnHuA

2
= 3 |- JluHuA
4

CurHan

X2

II{nHI LUenk

K | Koxtpn

Puc. 11.14. Dnextpudeckas cxema usBemarens PUJ(-6M
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Kamepa Bl - xommeHcarmonHasi, kKamepa B2 — OTKpBITas, TOYKa COSIAMHE-
HUS KaMmep MOJAKIIOUEHA K 3aTBOpy mojieBoro Tpaniuctopa VT1. Ilpu nomana-
HUU JbIMa B Kamepy B2 yBeIWUHUBAECTCS €€ COMPOTUBICHUE MOCTOSHHOMY TOKY
3a CYET CHIDKEHHS CTETIEHU MOHU3AIMU U COOTBETCTBEHHO YBEIMUYMBAETCS Ma-
JIeHUE HalpsDKEHUs B HEH, a clieioBarelibHo, U Ha pesucTtope R1. [lpu qoctuxe-
HUU 33JJaHHOM BeNMYMHBI HampsikeHus Ha R1 oTkpeiBaetcst ctabunutpon VDI,
KOTOPBIN MPOMYyCKaeT TOK Ha TpaH3ucTopbl VI2u VT3, B pe3ynbrare TpaH3u-
CTOPBI OTKPBIBAIOTCS.

[Tamenune HaNpspDKEHUS HA METIoYKe: pe3nucTop — R4, mepexos 6a3pl-aMUTTEPA
Tpan3uctopa VI3 mpuBeaeT K OTKpbIBaHUIO TpaH3uctopa VIS, mpu 3TOM mpo-
M30MJIET Pe3KOe YBEIMUEHUE TOKA B I[ENIM CUTHAJU3AIlNY, 3arOpaHue WHIUKATOpa
u ceeroaunona VD5, Knonka S nmpenHa3zHadeHa il TECTOBOTO KOHTPOJIS paboTo-
CIIOCOOHOCTH M3BENIAaTelIs C MOMOIIbI0 CheMHUKa-poOHMKa. M3BemaTens He pe-
KOMEH/IyeTCSl YCTaHABJIMBATh B JKUIIBIX MOMEIICHUSX U JACTCKUX YUPEKICHUSX.
[Topor cpabarteBanus 0,7 nb/m. MaepumonHocTs He Ooee 10 c.

l'ocynapctBenHoe  yHutapHoe npennpusarue «Muctutyr  (usuko-
TEXHHYCCKUX Mmpobiem» Munatoma P® (r. JlyoHa) pazpaboTan U OCBOMI TeX-
HOJIOTHIO 3aMeHbI allb(ha-ucTouHukoB Ttumna AUII-PUJ] B paamon3oTomHOM JbI-
MOBOM IOXKapHOM m3Bemarene tuma PUJ[-6M, d9To mo3BOJISIE€T HPOIUTH JKC-
myatanuio u3Bemareneii PMJ[-6M BMecTo MX BBIHYKISHHOTO ACMOHTAa)Ka H
3aXOPOHEHUSI.

Amnanorom usBemarens PUJI-6M sasusercs UI1-01J1, B koTopoM HCIIOIB3Y-
ercst onuH anbda-ucrounnk Am** ¢ axrusroctsio 0,8 MxKro. Vi3Bemarens nme-
€T HU3KYI0 aKTUBHOCTb, XOPOLIO paboTaeT B YCIOBUAX OOBIUHBIX MPOU3BOJICT-
BeHHBIX TomenieHni (ATC, oduckl, BIYUCIUATENBHBIE IIEHTPHI). M3Bemarenb
MMEET YHUBEPCAJbHYIO PO3E€TKYy W B3aUMO3aMEHSEM C U3BeHlaTeIsIMU
UI1-101, UTT-212. Paguon3oTomuable m3Bemarenu 3G GeKTUBHBI 11si 0OHApYXKe-
HUS JIbIMa [PY TOPEHUH JIFOOBIX BEILIECTB U MAaTEPUAJIOB.

JbiMoBbIe moxkapHble u3Bemareau UII-211-1, UI1-211-2. ®I'VII «Mn-
CTUTYT (PU3UKO-TEXHUUECKUX MpoOsiemM» pa3paboTal U OCBOWI B CEPUHHOM
IIPOM3BOJICTBE CIEIHAIBHBIA MOXKApHBIA m3Bemarenp Tuna MII-211-1, umeto-
IIUH YHUKAJIbHbIE TEXHUYECKUE XapaKTEPUCTUKH, IMOITHOCTHIO COOTBETCTBYIO-
[IMe WIK MPEBOCXOASIINE 3apyOekKHbIE aHAJIOTH, a UMEHHO: U3BeIlaTellb CIO-
coben paboraTh B auanasone Temmeparyp ot -30 10 +100 °C u oTHOCHTENBHOM
BraxxHoctu 110 98 %, a Takke MOKET UCTIOIb30BATHCS TSI BKITFOUCHHSI CUCTEMBI
aBTOMATHUYECKOro moskapoTyiienus. Kak M3BecTHO, BCce pyrue THUIIbl M3BEIla-
TeJel Mocye aBapuiHOTO BKIIFOUEHUS! CUCTEMBI MOJIJIEKAT 3aMEHE.

Mzpemarens WI1-211-1 (puc. 11.15) mmeer repMeTHYHOE OCHOBAaHUE C
KJIEMMHOM KOJIOAKOM AJIsS MOJKIIIOUEHUS ABYXIPOBOJHOM JIMHUU Yepe3 CallbHU-
KOBBbI€ BBOJIbI UJIU MOITY/IFOMMOBBIE PE3HOOBBIE COEIMHEHHS.

B nacrosiiiee Bpemsi «MHCTUTYT (pU3HUKO-TEXHUYECKUX MpoOiemM» MuHa-
toma P® pa3pabotan mepBblil OTEUECTBEHHbIH COKOUYBCTBUTEIbHBIA acmupa-
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IIUOHHBIA  (TIPOTOYHO-UOHNU3AIIMOHHBIN)
moXKapHBIA u3BemnaTens tuma MI1-211-2
(puc. 11.16). M3BemaTenb odecrieYuBaeT
CUTHAJIM3AIMIO TIPH TOSBICHHH MHKPO-
kommuects gpiMa (xo 0,1 mr/m°) B BO3-
IyX€ 3allMlIaeMbIX MOMEIICHUW TIpU
NPUHYAUTEIHHON MPOKAYKE BO3JIyXa ue-
pe3 u3Bemarenb. Bo3ayx 3a0upaercs u3
KOHTPOJIUPYEMBIX MOMEIIECHUN C MOMO-
mpio TpyOok muHOM 10 100 M ¢ mepdo-
panroHHBIMUA OTBepcTUMH. OH CITOCO-
OCH OCYIICCTBIIATH 3aIUTy TEXHOJOTH-
yeckux ycraHoBok ADC (smepHble pe-
aKTOpbI, KaOelbHBIC TpPAHIICH, IICH-
TpaJIbHBbIC IIMTHI YIPABJICHUS U JIPYTHUC
HanOoJiee OTBETCTBEHHBIC Y3JIbI M arpe-
raThbl, TJiI¢ HE MOTYT OBITh YCTaHOBJICHBI
HUKaKHe JIPYTUE THUIBI TIOXKAPHBIX W3-
Bemiareneil). M3Bemarens Takke mpe-
HA3HAYCH JUIsl WCIIOJIb30BAHMS TPHU 3a-
IIMUTEe BBICOKUX CTPOUTEIBHBIX KOHCT-
pykimii (aHrapsl, CKJIaJIb).

Puc. 11.15. Ussemarens UI1-211-1

Puc. 11.16. Ussemarens UI1-211-2

Hcnonp30BaHne acnupanMOHHBIX U3BEIIATENEH, KAK Y HAC B CTPAHE, TAK U
3a pyOeXOoM, MOKa3bIBAET, YTO UYBCTBUTEIBHOCTh U MOMEXO3AIIUILIEHHOCTh Ta-
KMX HW3BEUIaTeNIe BbIIIE, YEM Y TPAAUUHOHHBIX TOYEYHBIX ONTHUKO-

anexkTpoHHsbix 1.
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Haubonee a3 pexTBHO acriupalluOHHBIE CUCTEMBI UCTIONIB3YIOTCS Ha Mpak-
TUKE JJIS 3al[UThl BBICOKOCTEIAXKHBIX CKJIAJIOB, TOHHEIEH, Pa3IMdyHOIo poja
aHTapoB JJIs1 CTOSHKU U Pa3MeIIeHUsl TPAHCIIOPTa, B TOM YKCJIE CAMOJIETOB.

/IbIMOBBIE M3BelIATEU MOJYNPOBOJIHUKOBbIE (DOTOIIEKTPUYECKHE Ce-
puun UII-212-5M3(JAUII-3M3). JIpiMoBol mokapHbIi n3Bemmartens JUIT-3M3
NpeHa3HaueH I KPYTIOCYTOYHON HempepbiBHOW paboThl ¢ myiabTamu [1TTK-2,
YOTC-1, "Curnan-42" n np. V3Bemarens MpeAcTaBiseT co0Oi €IMHYI0 KOHCT-
PYKIIMIO, COCTOSIITYIO U3 KOPIYCa M KPBIIIKH, COCTMHEHHBIX BUHTaMU. B u3Bela-
TeJe MPUMEHEHA TOPU30HTAIILHO BEHTUIIMPYEMasi ONITUYECKasi CUCTEMA.

Ha nuneBoil moBepXHOCTH M3BEMIATENSI PACIIONIOKEH UHANKATOP cpadaThi-
BaHus. Hekoropeie pazHoBUAHOCTH KOHCTPYKIMU UII-212 mMer0T BCTPOCHHYIO
KHOTIKY JIUIsSI poBepkH padotocnocodHocTu JAIIN. Ontudeckuii y3ema KOHCTPYK-
TUBHO 00BeauHsACT poTornpreMHHK (HOTOANON) M U3TydaTeab (CBETOINOM), pa-
Ootaromue B WHGpPAKpaCHOM JHMANa30HE TaKUM 00pa3oMm, 4TOOBI MX OINTHYE-
CKME OCH Iepecekanuch noj yriaom 120° a obnactsk, oOpa3yeMas mnepeceyeHueM
TEJIECHBIX YTJIOB MOJiA 3peHusl (POTONMpUEMHHKA U U3NTydaTess, sABisieTcs o0a-
CTBhIO, YYBCTBUTEIbHOU K JbIMYy. [Ipu OTCYTCTBUM JibIMa B 30HE OOHApy>KEHUSs
KOHCTPYKIIMSI ONTHYECKOM CHUCTEMBI JIOJKHA OOECNEeUYUTh MaKCHUMalbHOE II0-
IJIONIEHWE MOUTHOCTH M3TydaTelis U B Ujiealie — €€ MOJHOE OTCYTCTBUE, a B pe-
aTbHOCTH — MUHUMAJILHOE MOMAa/IaHke 3TOTO U3Ty4YeHUsl Ha mpueMHuk. [Ipu no-
MajaHud JbIMa B OOHAPYXUTEIbHYIO KaMepy HH(paKpacHOE U3IydeHUe pac-
cerBaeTcs (MPEIOMIIICTCS) €r0 YacTHI[AMK, YTO HPUBOIWT K 3HAYUTCIIBHOMY
YBEJIMYEHHUIO MOMAIaeMON Ha MPUEMHUK MOILIHOCTH U3Ny4eHUs, (UKCUpYEeMOe
3JIEKTPOHHOM CXEMOM M3BENIATEIS.

OCHOBHBIMU y371aMU U DJIEMEHTAaMU H3BEIIATeJNsl SIBISAIOTCA. 3aJarolIui
TaKTOBBIM TeHEpaTop, YCUIUTENIb TOKAa CBETOAMOJa HAa TPAH3UCTOpax, YCHJIU-
TeJlb CUTHAJIA, KIIFOYEBOM 3JIEMEHT, PEBEPCUBHBIN CUETUUK, YCTpOoUcTBa (GOpMHU-
poBaHus curHana «Iloxap».

[Mpy HaM9YWMK JpIMA B YYBCTBUTEIBLHOW 00acTH (ONTHYECKOM Y3Jie) U3Be-
niaTeNs U3IyYeHue CBETOANO/Ia, OTPaXasich OT YACTHUIL JbIMa, MOCTynaeT Ha ¢o-
TONPUEMHHUK, UMITYJIbCHBINA 3JIEKTPUYECKUI CUTHAI C KOTOPOTO YCHIIMBAETCS
OMEPALMOHHBIM yCHIINTENEeM. VIMITyIbChl OTPUIIATENBHON MOJSIPHOCTH C BBIXO-
J1a TOCTYMAI0T HAa BXOJ KJIIOUEBOTO AJIEMEHTA, KOTOPBI MMEET ypOBEHb cpada-
ThiBaHUsL 0KOJI0 400 MB. MITyIbChI TTOJIOKUTEIHHON MOJIIPHOCTH C KOJIJIEKTO-
pamocTynaroT Ha BXOJ cyeTurka. [Ipu mosBieHUr NepBOro UMIYJIbCa HA BXOJE
Ha BBIXOJIE MOABIIAETCS JIOTHUeCKui curdan "'1".

[Ipu HanmuuuK NOCIEIOBATENHHOCTH U3 4 UMIYJIbCOB HA BXOJIe cpadaThiBa-
€T ycTpoilcTBO (popmupoBaHusa curHaia 'lloxap". Bo3Bpar u3Bemartens B je-
KYPHBIA PEXKUM U3 peXKUMa 'TOXKap' OCYIIECTBISAETCS OTKIIOUEHHEM HampshKe-
HUS TUTaHUS Ha BpeMs He MeHee 1,5 c.

ITopor cpabateiBanus 0,05 — 0,2 nb/m. MaeprimonnocTs 5 ¢. Jlomyctumas
CKOPOCTh BO3IYIIHBIX ITOTOKOB 710 10 m/c.
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MoaudukanusmMu  HU3BEIIATENS]  SBISIIOTCS  CIAEAYIONIUME  pa3paboTKu:
NI1-212-39; UI1-212-41; WUII-212-43; WI1-212-44; WI1-212-53; WII-212-54,
NI1-212-5CY u ap. B ocHoBe koHCcTpykiuu mnepeuncieHHbx JITM momoxen
OJIMHAKOBBIM MPUHIUIT OOHApYKEeHUs AbiMa. M3Bemareny oTauyaroTcs pa3ind-
HOW BETMYMHOW HATPSOKCHUS MUTAHUS ¥ UCTOYHUKAMU MUTAHUS, ABYX- WU 4e-
ThIpexnpoBoaHbIMU Tuiepamu AlIC, HanmuuueM BCTPOEHHOW 3BYKOBOW cCHUpe-
HbI, CIICHUAJIBHOM PO3ETKOM MOJKIIOUEHUS, pa3IMUHBIMUA TabdapuTaMu, HaTu4u-
€M MOHTaXKHBIX YCTPONCTB KPEIUICHUS, KOHCTPYKIUSMHU OTBEPCTUH ABIMO3a00-
pa, mapaMeTpaMu MOMEXO03aIUIIEHHOCTH U JIp.

Cepus m3Bemateneir UI1-212-54H (auskoBonbtHbIe), UI1-212-54P (peneii-
Hble) u UI1-212-54T (ToKOBBIC) ¢ OOJIBIIUM YHCIIOM MOAU(DUKAITUA BHITIOTHEHBI B
€IMHOM MaJIOTa0apUTHOM THUIIAXKE, IIPU 3TOM YMEHBIIICHHE Pa3MEPOB JOCTUTHYTO
3a c4eT 0oJee KOMITAKTHOTO pa3MElICHUsI MeYaTHOM IUIaThl U JIEMEHTOB IPU CO-
XpaHEHUU Pa3MEpPoOB 30HBI OOHApYXEHUsS, Kak Yy cTraHmapTHbix tunos JIITN.
NI1-212-54 npenHa3HaveH 111 MPUMEHEHHUS B CUCTEMAaX IMOKAPHOW CHTHAIH3AINH
B KaueCTBE TOYEHYHOI'O MTOPOTrOBOr0 U3BEHIATENS IbIMAa U COBMECTUM CO BCEMHU OTe-
YECTBEHHBIMU TIOKAPHBIMUA TPUEMHO-KOHTPOJIBHBIMU TPUOOpPAMU, C MOIYIISIMU
MC-03 u MC-04 u ¢ GOTBIITMHCTBOM UMIIOPTHBIX OXPAHHO-TIOYKAPHBIX IPUOOPOB.

OtaumuuTenpHOM ocobeHHOCTRIO MII-212-53 sgBnsercs Haauuue BCTPOCH-
HOM 3BYKOBOUM CHUpPEHBI U NpU cpabaTbiBaHUU W3BELIATENS, HapsALy ¢ GopMupo-
BaHUEM TPAJIUITUOHHBIX TPEBOXKHBIX CHTHAJIOB (JICKTPUYCCKOTO B nutelie cur-
HAJIM3AIMHA W ONTHYECKOTO HA W3BEIIATENIC U BRIHOCHOM yCTPOWMCTBE), JOIMOJIHHU-
TEJLHO T€HEPUPYETCS 3BYKOBOUM CUTHAJI OMOBEILICHHUS.

®oT03IeKTPUIECKUH TLIMOBOI MOKAPHBIH (ABTOHOMHBIN) U3BeIIATE/b
NI1-212-43. TlpuHImn 1eiCcTBUS U3BEIIATES OCHOBAH HA MTOCTOSIHHOM KOHTPOJIE
ONTUYECKOW IJIOTHOCTH CPENIbl IO MHTEHCUBHOCTHU OTpaxkeHHOro MK-n3nyuenus
OT 4acTHIl IbIiMa. M3BemaTens paccuntaH Ha KPYrJIOCYTOYHYIO paboOTy mpw -
TaHuu oT Oatapeiriku Tuma "KopyHn" wim uyeThlpex Oarapeek tuma AAA
(10x45 mM), ycTaHOBIICHHBIX BHYTPH KOPITyca CO CTOPOHBI 33 HEH KpbIIIKU. 13-
BelllaTeb 00eCIeYnBaeT M0/1auy TPEBOKHBIX COOOIIEHUN B BUJIE I'POMKHUX 3BY-
KOBBIX CUTHaJIOB. [IpriMeHeHne UMMIYJIbCHOTO PEeKUMa PabOThl ONTUYECKON CHUC-
TeMbl OOHAPYKEHUSI C JUCKPETHBIM U3MEHEHHEM YacTOThI CIIEIOBAHUS UMITYJIb-
COB MpPH MOSBICHUU JbIMA OINpEAEsieT ObICTPOACHCTBHUE U BHICOKYIO UYBCTBH-
TEJIbHOCTb.

N3Bemarens hopmupyet curran "'Braumanue” (75 % ot mopora cpadatsi-
Baunusg) u "Tloxap”. B cxeme wu3Bemarens NPUMEHEH IMHK-IPOIECCOP
"Microchip", pa3paboranHas JUIs HEro mporpamMma oOecreurBaeT MUHUMH3A-
U0 3JIeKTponoTpedseHus. M3Bemarenb MMeeT BCTPOCHHBIN y3€d MPOBEPKU
pabotocnocoOHOCTH. UyBCTBUTEIBHOCTh M3BEIIATEN MO ONTUYECKOM IIIOTHO-
CTH 3aJipIMIIeHHOM cpeanl cocTapisieT ot 0,05 mo 0,2 nb/Mm.

N3Bemarens UI1-212-44 (JIAII-44). KoMIUIEKT TOCTaBKH M3BEIIATEIIS T10-
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3BOJISICT BKJIIOYATh €r0 B JIBYXIPOBOJHBbIC (JIMHUS IMHUTAaHUS COBMEINCHA C CHT-
HAJIBHOW JIMHHMEH) IMOPOTOBBIC IIICH(BI KIACCUYECKUX IMOKAPHBIX MPHEMHO-
KOHTPOJIbHBIX TIprOOpoB, Takux, kak I111K-2, YCIII-01JI (Curnan-42-01J1), Pa-
nyra, Pyoun-8I1 u np. Bo3smorkHa mocTaBka U3BemaTeN e B KOMIIIEKTE ¢ MOY-
JSIMA  COTJIACOBAHUS, TMO3BOJIAIONIMMHU TMPUMEHSTh HUX B YETHIPEXIIPOBOIHBIX
nuieiidax oxpaHHO-MOXKApPHOU cUrHanu3amuu. Pabota u3Bemarens mocTpoeHa Ha
KJIACCUUECKOM MPUHIIUIE JACHCTBUS TOUYEUHBIX OMTHUKO-3JIEKTPOHHBIX JIHIMOBBIX
JATYMKOB C TOPU30HTAJIbHO BEHTWIMPYEMOM ONTHUYECKOW CHUCTEMOW. Brimomue-
HUE JIOBYIIEK-TaCUTENIe U3TyUYeHUs B BUJE CKBO3HBIX M30THYTHIX IIeJIeH TO3BO-
U0 00ECHEUUTh TOJBKO OJHOPA30BOE BEPTUKAIBHO-TOPU3OHTAIBLHOE MPEIOM-
JIEHUE JIbIMO3axoqHOTo MyTH. CrenuaibHO pa3padOTaHHbIE U MOCTABIICHHBIE HA
MPOU3BOACTBO UH(PaAKpPACHbIE CBETOANO U (HOTOAMO C HOPMUPOBAHHBIM yTIIOM
JuarpaMMbl HAMpPaBJIICHHOCTH, BBICOKOM TOYHOCTBHIO COBMEILIEHMSI KpUCTaIa C
ONTHYECKOM OChIO MTPHOOPOB M BBICOKHE MOKA3aTENIU XapaKTEPUCTHUK MO ddek-
TUBHOCTH BBIXOJ[a WU3TYYEHUS M YYBCTBUTEIHLHOCTH IMO3BOJWIM OTKa3aThCsl OT
MCIIOIb30BaHUS B KOHCTPYKIIMU ONTUYECKUX JTUH3. DTO CYIIECTBEHHO MOBBICHUIIO
CTaOWJIBHOCTh ITapaMeTPOB CXEMbI U3MEpPEHUS (OTHOIIECHUE "CHTHAJ/IIyM' OT-
JudaeTcs oT oOpasia k o0pasiry He 6osee yem B 1,4 pa3a).

TexHosmoruss HaCTPOMKHM MO3BOJISIET HACTPAUBaTh U3BEUIATENN Ha J1000€ 3HA-
YCHHE YYBCTBUTEILHOCTH (B MpejeiaX perIaMeHTHPYEMBIX POCCUHCKAMU CTaH-
naptamu) ¢ TouHocThio +20 %.

ABTOMaTHYECKHE MMOKAPHbIC U3BCIIATE/IN IVIAMECHHA

Jlist oOHapyskeHus1 OBICTPOPA3BUBAIOIIUXCS MOKAPOB B UX HAYaIbHOH CTa-
nuu HauOosee 3G (exTuBHBI U3Bemarenu miaMeHu. CrnenupuueckuMu 0coOeH-
HOCTSIMM HWCIIOJIb30BaHUsl M3BELIATEICH TUIAMEHU SIBIIIETCS TO, 4TO OOHapyxe-
HUE M3JIyYEHMs] oyara moskapa Ha uslydaroluieMm (oHe TpeOyeT clieluaibHbIX
MEPONPUATUH IO 3alUTE OT JIOKHBIX cpabaThiBaHui. M3nyuaroniuii GoH MOKeT
HACBITUTh YYyBCTBUTEJIBHBIN 3JEMEHT M3BEIATElsl, U MOMEXH HEeOOJIbIIONW WH-
TEHCHUBHOCTH BBI3BIBAIOT cpabaThiBaHUE M3Belaressd. [lo3ToMy B moKapHbIX U3-
BEIIATEJIAX MIAMEHU HCIOJIb3YIOTCSI YyBCTBUTEIbHBIE 3JIEMEHTHI, UMEIOIIUE W3-
OupaTeNbHYIO CIIEKTPATIbHYIO XapakTepucTuky (puc. 11.17).

N3BemaTens miaiaMeHHW MOXapHBIU — mpudOp, pearupyronui Ha
9JICKTPOMAarHUTHOE M3JIy4YCHHE IUIAMEHH WM Tieromero odara (mo HIIb 72-
98). UyBcTBHTEIBHBIN JIEMEHT — MPEeoOpa3oBaTeiib 3JIEKTPOMArHUTHOTO H3ITY-
YEHUS B DJIEKTPUUYECKHUI CUTHAJ, pearupyolIfil Ha AIE€KTPOMAarHUTHOE U3Jy4de-
HUE€ TUIAMEHU B MH(PPAKpPaCHOM, BUAMMOM WIH YIbTPadHUOJIETOBOM AHANa30HE
JUTUH BOJIH B COOTBETCTBHUH CO CIIEKTPOM AJIEKTPOMATHUTHOTO U3JIYyUYCHHUS.

MHoronuana3oHHbIe M3BEIATENHN — 3TO NPUOOPHI, pearupyroume
Ha 3JIEKTPOMAarHUTHOE M3JIyYeHHE IUIaMEHH B JBYX WM OoJiee yyacTKax CIeK-
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Tpa. M3Bemiaresb JOJDKEH pearnpoBaTh Ha H3JIYYCHHE, CO31aBaeMOE TECTOBBIMHU
ouaramu TII-5 u TII-6 mo 'OCT P 50898.
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I[.HI/IHa BOJIHBI U3JTYYCHH, MKM

Puc. 11.17. Meroasl o0ecnieueHus IIOMEX03allUIIEHHOCTHA U3BeIaTeliei IIIaMeHH.
1 — ciektpanbHas xapakrepuctuka AlIU; 2 — ciekTpanbHast XapaKTepUCTHKA U3TyICHUS
IUTAMEHH; 3 — CIIEKTPaAIbHASL XapaKTEPUCTUKA UCTOUYHUKA U3ITyUCHHS

Ilo yyecmeumenvrHocmu K niamenu U3BEIATEIN MOAPA3IEIAIOT HA YETHIPE
KJIacCca B 3aBUCUMOCTH OT PACCTOSHHSI, TIPH KOTOPOM HAOJF0IaeTCs yCTOMIMBOE
cpabaThIBaHWE W3BEIIATENCH OT BO3JCHCTBHS M3IYYCHHUS TUIAMEHH TECTOBBIX
ougaroB TII-5 u TII-6 mo 'OCT 50898, 3a Bpems1, yCTaHOBJICHHOE U3TOTOBHTE-
nem B TY Ha u3BemaTeiM KOHKPETHBIX THMOB, HO He Oonee 30 c;

1-# x;macce — paccrosHue 25 M;

2-11 Ki1acc — paccrosiaue 17 Mm;

3-ii kmacc — paccrosaue 12 M;

4-i K1acc — paccTostHue 8 M.

MaxkcumanbHOe 3HaueHne (POHOBOM OCBEIIEHHOCTH YYBCTBUTEIBHOTO dJIe-
MEHTa U3BEIIaTeNsl, CO37aBaeMO JIIOMUHECIIEHTHBIMH JIAMITAMH, TIPU KOTOPOM
M3BENIATENh COXPaHsIeT PabOTOCTIOCOOHOCTD, HE BhIJaBast JJOKHOTO U3BEIICHHUS,
nomxHO ObITh HE MeHee 2500 k.

Ilo obnacmu cnekmpa 31eKMpoOMaAcHUMHO20 U31YYeHUs, BOCIPUHUMAEMOTO
qyBCTBUTENBHBIM d7ieMeHTOM, [I1 1urameHu mompasfensioTcs Ha W3BEHIATENH
yIbTpadHUOIETOBOTO U3TyUYCHHsI, MHOPAKPACHOTO CTIEKTPA W3ITYYCHHUSI, BUIUMO-
ro CIEKTpa U3YYCHUS U MHOTOTUATIa30HHBIE.

B ynpTpadmoneToBoMm nuamna3oHe CIEKTpa MPUMEHSIOTCS cUeTYukH (PoTo-
HOB WJIM Ta30HANOJHECHHBIE WHAMKATOPHI. DTH JIEMEHTHI 00JaJar0T OObIIeH
YyBCTBUTEJIBHOCTHIO U PabOTAIOT MO MPUHLMUITY BHEIIHETo (pororddekra. Dme-
MEHTHI pa0OTAIOT B UMITYJILCHOM PEXUME U JIEKTPOHHBIE CXEMbI TOCTPOCHEI TI0
NpUHIUIY 00paOOTKM MH(OPMALUK O KOJWYECTBE MOCTYMAIOUIUX HUMITYIbCOB
oT ouara moskapa. [Ipu He3HaumTenbHOM H3My4daromeM (oHe (OTOITEMEHTHI
TCHEPUPYIOT HEOOIBIIIOE KOJIWYECTBO UMITYJIBCOB B €IMHUIY BPEMEHHU, HO TIPH
BO3HHKHOBEHUH TOKapa PE3KO BO3PACTACT MOTOK ()OTOHOB M (HOTODIEMEHTHI
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TEHEPUPYIOT TOCTATOYHOE KOJIMYECTBO MUMITYJIHLCOB JJIsl cpabaThIBaHUS M3Bella-
Tenst. CxeMbl 00pabOTKH MMITYJIBCOB MOTYT OBITh HaKONMHUTEIbHBIC (T.€. IPOU3-
BOJUTCS aKKyMYJISILIUSI UMITYJIbCOB B KOHJIEHCATOPE /10 OMPEIEICHHONW BEJINYU-
HBI) WK TUPPOBBIE, T.€. U3BEHIATENIb CPadaTHIBACT MPH MOACUYETE ONPEICICHHO-
ro KOJIMYEeCTBAa UMIYJIbCOB 3a 3aJlanHoe BpeMs. MHdpakpacHble n3BeHIaTEIU B
KaueCTBE UyBCTBUTEIbHBIX 3JIEMEHTOB UCMOJIBb3YIOT (OTOPE3UCTOPHI WU (POTO-
muonabl. OHM pabOoTalOT MO MPUHIUITY BHYTPEeHHETO (oTodd(deKTa U U3MEHSIOT
AIEKTPUUYECKHUE MapaMeTPhl B 3aBUCUMOCTH OT MHTEHCUBHOCTH MAJAlOIIEero Ha
HUX CBETOBOr0 MoToka. CxeMbl 00pabOTKM CUTHAIa HOCST aHAJOTOBBIM Xapak-
Tep. MIX momMexo3aluiieHHOCTh OT MOCTOPOHHUX HUCTOYHUKOB CBETA OCYIIECTB-
JI€TCSI HECKOJIBKUMU CIIOCO0aMU: U3MEHEHHUEM YYBCTBUTEIbHOCTH, ONITUYECKOM
dbunpTpanuen, a Takxke dJeKTpuueckoil ¢uisTpanuei. Ecou B 3amuniaeMom
MOMEIIEHUH CYHIECTBYET MOCTOSHHOE (POHOBOE OCBEIICHHUE, IEIeCO00pa3HO
UCIIOJIB30BaTh METOJI CHI)KEHHUSI UYBCTBUTEJIBHOCTH W3BEIIATENSI IIJIAMEHH.
[IpenenoM CHMXKEHUSI UYBCTBUTEJIBHOCTH CIY>KUT OOHapyXUTEJIbHAsE CIIOCO0-
HOCTb M3Belarens. B macnopre mokapHbIX U3BeHIaTeNel MIaMeHH ecTh Tpedo-
BaHUS K MAKCUMAJIbHO JOMYCTUMOMY (oHY. ONTHYECKYIO0 (QUIBTPALMIO OCYIIIEe-
CTBJISIFOT OCTPOCHUEM CIIEKTPAIIbHOM XapaKTEPUCTUKHU M3BEIIATEINsI TAKUM 00-
pazoM, 4ToObI B 00JaCTh €ro YyBCTBUTEIHLHOCTH MOMAall AUANA30H U3ITYUYCHUS
IJIaMEHU U He Tonajano Obl U3NydeHUuEe MOCTOPOHHUX MUCTOYHUKOB cBeTa. JlJis
ATOTO WCIOJIB3YIOT KOpPPEKTHUpYIoIHe onTudeckue ¢uibtpbl. Ha puc. 11.18
n300paxeHa cxema, MOSACHSIoNIasi oOecreyeHrne MOMEXO3alIUIIEeHHOCTH H3Be-
niaTenaeil CHKEHUEM YyBCTBUTEIBHOCTU M MPUMEHEHUEM ONTHUYECKOU (PHIIbT-
palnuu, KOTopas OCHOBBIBAETCS Ha MPHUHIIUIE BbIJEICHUS NMEPEMEHHON COCTaB-
JSOIIeH u3nydeHus rmiaaMenu. MI3BecTHO, YTo miiamMs UMEET MyJIbCallui0 UHTEH-
CUBHOCTH H31yueHus B quamna3one 4actoT 50 I'n. KoHkpeTHbIE 9acTOThI 3aBUCAT
OT YCJIOBUW TOPEHUS U BUJIAa TOPALIETO BellecTBa. IHTEHCUBHOCTD MTEPEMEHHOM
cocrapisronieit okosio 30 — 40 % mosHO# MHTEHCUBHOCTH, YTO HECKOJIBKO CHH-
KAET BO3MOKHOCTh OOHAPYKEHUS MOXkKapa.

3Bemarens miiaMmeHn

|2 f

36uparebHblii 2 o

®doTONPHEMHUK YCUJIUTEIb Ycwnurens
MOIITHOCTH

Puc. 11.18. [IpuHumn snexTpudeckoil puabTparuu:
fy— yacToTa m3my4eHus noxapa, f,.r— yacToTa HICTOYHNKA CBETA;
fo— wacrora ecTeCTBEHHOTO OCBEILICHUS
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B anekTpoHHyI0 cXeMy 0OpaOOTKM CUTHAJIOB BBOJMUTCS M30MpATEIBHBIN
YCUJIUTEIb. 3al[UTa OT UMITYJIbCHBIX CBETOBBIX MTOMEX MOXKET ObITh OOecIeue-
Ha BBEJICHUEM BPEMEHHOM 3aJIepKKu cpadaThiBaHus U3BemaTens. M3pemarenu
IaMeHu 00J1a/latoT BBICOKUM OBICTPOJAEHCTBUEM, MOATOMY UX IEJI€CO00pa3HO
MPUMEHSTh B T€X TEXHOJIOTMYECKUX MpOIleccax, I/ie MoxKap pa3BUBAETCA ObI-
CTpO.

N3Bematenanb miaamenu UII-329 («Ameruct»). M3Bemarenb npeacTaBiis-
eT co00l aBTOMAaTUYECKOE ONTUKO-3JIEKTPOHHOE YCTPOMCTBO, OCYIIECTBIISIONIEE
ANEKTPUUYECKYIO U ONTUYECKYI0 CUTHAIM3AIMIO O MOSBJICHUU IUIAMEHU B KOH-
TPOJIUPYEMOM MTOMEIIECHUH.

UyBCTBUTENBbHBIN AJIEMEHT M3BELIATENsl — UHAUKATOP POTOHOB. OCHOBHBI-
MU y3JIaMH CXEMbI U3BEIIATENs SBISIOTCS: CTAOUIM3aTOp HAMPSLKEHUS, MPeoo-
pa3zoBaTesib BHICOKOTO HAIpPsDKEHUsI, cxeMa o0padoTKu MHGOPMAIMOHHBIX CHUT-
HAJIOB, KackKaj ra3opa3psigHOTro MHAuKaTopa (OTOHOB U (HOpMUPOBATEIL TOKA
TPEBOXKHOTO cooOieHus. CTabunu3arop HanpsbKeHus GOpMHUpPYET CTaOUITU3H-
poBanHoe HanpspkeHue 15 B u 10 B, HeoObxoaumplie 7151 MATaHUS OCHOBHBIX Y3-
noB u3Beniatens. [IpeoOpa3oBaTens BHICOKOTO HANpsHKEHUs MPeoOpa3yeT cTa-
ownmm3upoBanHoe HamnpspbkeHue 15 B B mampsokenue 280 B, HeoOxoammoe st
paboThl HUHIUKATOPA (POTOHOB.

Kackan razopazpsigHoro unaukatopa (OTOHOB PErUCTPUPYET yabTpaduo-
JIETOBOE M3JIyYEHHE OT IUIaMEHHU Moapa, mpeodpa3yeT ero B MOCiea0BaTelb-
HOCTh HOPMUPOBAHHBIX [0 AMIUTUTY/I€ MIEKTPUUECKUX UMITYJIHLCOB U 00ecreun-
BAET COTJIACOBAHUE BBIXOJHOTO COMPOTUBIICHUSI MHIUKATOpa (POTOHOB C BXOJ-
HBIM COIPOTHUBIICHHEM CXEMbI 00pabOTKH HH(POPMAIMOHHBIX CUTHAIOB. Cxema
00paboTKu HHPOPMAIIMOHHOTO cUTrHaia (opMUpYyeT Joruuyeckuid curHan 1"
IIpU YCJIIOBUU TMOCTYIUJICHUS HA HEE OMPEICIICHHOTO KOJWYECTBA UMITYJIbCOB 3a
(bUKCHUPOBAHHBIN UHTEPBAJI BPEMEHHU.

W3Bemarens uMeET TpU MOpOra cpadaThIBaHUS MO KOJWYECTBY MOCTYyHAlO-
IUX Ha cXxeMy uMnyibcoB. Jlorudyeckuil curnan "1"moctymnaer Ha ¢popMupoBa-
TeJIb TOKa TPEBOXKHOTO M3BEIICHUS, KOTOPBIM (DOPMUPYET B CUTHAIILHOW JTUHUU
TOK BEIWYMHOW He MeHee 18 MA, perucTpupyemsbiii MPUEMHO-KOHTPOIHHBIM
npuOOpPOM WM MyJbTOM MOXKapHOW cUrHanuzauuu. M3Bemarenb 4yBCTBUTEIICH
K IUIaMeHU MmapadUHOBOW CBEUYH, TUAMETP KOTOPOW paBeH 25 MM, MPHU BHICOTE
mwiamedn 3 — 4 cm Ha paccrossHuu 0,5 M ¢ mHEprmoHHOCTHIO 5 ¢. KoHTponm-
pyeMasi IIoIa/b IPH BbicoTe yeTaHoBKH 20 M 6e3 mpiteorpaxarens 1000 m? (¢
mbiteorpaxarenem 200 mo).

Hoxapublii curHajabHo-nmyckoBoit mnpudop IICIIIT «/Iuada3-BMb».
[Ipubop npenHasHayeH sl PErUCTpPAlMU 3arOpaHUil MO YIbTPaPuOIETOBOMY
W3JIYYEHUIO IJIAMEHH B 3aKPBITHIX MOMEIICHUAX U BKIIOYEHUS] aBTOMAaTUYECKHUX
yctanoBok moxapotymenus. [ICIIIT cocrout u3 marumkoB miamenn MI1-329-5
(HC199.010), BBIMOHEHHBIX B3pPBIBOHEIIPOHUIIACMBIMHU 10 YPOBHIO B3phIBO3a-
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uuthl B3T4-B, u BropudHoro npubopa CUrHajabHO-ITyCKOBOTrO, UMeroIiero ot 1
10 5 kanayoB ymnpasieHnus. K kaxaoMy U3 KaHAJIOB MOAKIIOYACTCS 10 2 HU3Be-
marens UI1-329-5. JlomyckaeTcss mpuMeHEHUE U3BEIIATENsT BO B3PHIBOOMACHBIX
nometnieHusx kareropuii Bla u 112 rpynm T1-T4.

OCHOBHBIMHU 3JIEMEHTAMU U3BEIIATEINS ABISIOTCS: CYETUMK (POTOHOB, KITIO-
YEeBOHM 3JIEMEHT, CXEMBbI TallleHusl. B kauecTBe 4yBCTBUTEIBHOTO 3JIEMEHTA HC-
moJib30BaH cueTyuk GoToHoB Vi THma CU-6D, KoTOpEIi npeaHa3HayueH s pe-
TUCTpAIuU yIbTPadrOoIETOBOTO U3IyUYCHHUS TJIaMEHHU M IIpeoOpa3oBaHuUs >HEP-
ruu (POTOHOB B MUMITYJIbCHI TOKA C YaCTOTOM, 3aBUCSIIEH OT MHTEHCUBHOCTU U3-
nydyeHusi. MakcuManbHOE yAalleHHe U3BelaTeNass OT MNpudopa ympaBleHUS
500 M. IIpenenpHBIN YpOBEHh OCBEIIEHHOCTH HM3BEMIATENS OT JIAMIT HaKaJBa-
aus 750 JIk. ['abaputabie pazmepsr 370x170x250 mm. Macca 4,3 kr.

[loporoBass 4yBCTBUTEIBHOCTh HM3BEIIATENISI HA TOPEHHE OEH3MHA — ILJIO-
manae oyara 225 cM® Ha paccrosaun 10 20 M. Yron 0630pa ussemarens 60°.
WNueprmonnocts He 6onee 3 c.

N3Bemarens «Ilyabcap-1». N3Bemarens npegHa3HadyeH IJisi perucTpa-
MU ToKapa Ha uH(QpaKpacHOe U3IydeHHe miaMeHu. J[albHOCTh OOHapyKEeHUs
ouara rameny (womaasio 0,1 M%) 10 30 M. Vron 0630pa B Bujge KOHYCa C YI-
noM npu Beprmde 120°. /Iuanazon pabouux temmepatyp ot —50 mo +50 °C.
KoncTpykiusi u3BemaTesass MOKET ObITh C TOBOPOTHBIM WUJIM BHIHOCHBIM BapH-
aHTOM PACMOJI0KEHUSI YYBCTBUTEIBHOTO 3JieMeHTa. JJis 3a1IUThl MOMEIIEHUH ¢
arpecCUBHOM WJIM B3PBIBOOIMACHOW cpellod mpeiiaraetcss MoauduUKanus HU3Be-
marens «[lymbcap-2», IMEIOEro Te e mapaMmeTphbl CpadaThIBAaHUS.

Ha ocnoBe koHCTpykumu wu3semarens «llymbcap» co3maHO yCcTpOWCTBO
«CneKTpoH», YyBCTBUTENIBHBIN 3JIEMEHT KOTOPOTO PACIOJIOKEH KaK B KOpITyce
U3BeIIaTellsd, TaK U Ha Kabene "BUTas mapa B 3kpaHe” (WJIM ONTOBOJOKOHHBIH
Ka0eJib) Ha pacCTOSIHUY J10 25 M OT ipudopa.

M3BemaTe/ib MOKAPHBIN IJIaMeHH MHOToAuana3oHublil «Hadar-1(2)».
W3BemaTeny mokapHble TiaMeHn MHoroauamna3onnbie MI1-332-1/1(2) B 00ObIk-
HOBEHHOM W BO B3PBIBO3AIMIIIEHHOM HCIOJHEHUU aBTOMAaTUYECKHUE, Heaapec-
HbIE MpEHA3HAUYECHBI AJIsI OOHAPY>KEHUSI 3aTOPAHUM, COMIPOBOKIAIOIIMXCS MOSIB-
JICHUEM 3JIEKTPOMArHUTHOTO U3Ty4YEHUS TIJIAMEHH.

W3pemarens MI1-332-1/1 npennasHadyeH Uil COBMECTHOM paOOThI C IIO-
KApHBIMH  NPUEMHO-KOHTposibHbIMU ~ Tipubopamu  (ITI1IK) u  curHanbHO-
nyckoBbeiMu ycTporictBamu (YCII), obecrieunBaronumMu B Iniciide moxapHOH
CUTHAIM3AINH TTOCTOSTHHOE HanpshkeHue nuTanus (12-27B) ¢ nmepuoaudecKkuMu
MIPEPHIBAHUSMH WM TIEPENOIFOCOBKOM JTHTENbHOCTRIO He Oosiee 100 mMc u gac-
ToToi moBTOpenus: He Ooyee 1,5 I'm (TITIK-2, VCIIII-01JI u ap.). YyscTBu-
TENbHBIA 3JEMEHT M3BEIATENII PearupyeT Ha SJIEKTPOMArHUTHOE H3Iy4YCHHE
IJIAMEHU B PA3IUYHBIX CIIEKTPalIbHBIX Mojauana3zoHax. OQHU U3 HUX COOTBET-
CTBYIOT CEJICKTUBHBIM T0JIocaM w3inydeHusl npoayktoB roperus (H,O u COy),
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apyrue — GOHOBBIM MoMexaM (COJTHIIe, UCKYCCTBCHHBIE HCTOYHUKH H3JTyUCHUS,
HarpeBaTeNIbHBIC MPUOOPHI, Pa3psiibl MOJHUW U TIP.) DIEKTPOHHAS JIOTHYECKas
cXema MO3BOJISIET BBIACATh CUTHAN OT IUIAaMEHU Ha (JOHE ONTUYECKUX MOMEX U
o0OecrnieurBaeT Mnepexo U3BenaTes u3 JeKypHOro pexxuma B pexxum «lloxap».
N3Bemarenu pearupyroT Ha U3JIyYEHHE TJIAMEHHU, CO3/1aBA€MOE TECTOBBIMHU OYa-
ramu TII-5 (ropsimumii rentan Ha wiomany 0,1 M%), TII-6 (ropsmmii crupt Ha
miomaau 0,2 M2) U J11000€ APYroe M3JIy4eHUE, CIEKTP KOTOPOro HAXOAUTCS B
npeaenax ot 0,5 mo 4,7 MkM. MakcuManbHOE PAacCTOSHHUE, IIPH KOTOPOM 3a
BpeMsI, HE MPEBHIIAIONIee 3 ¢, HAOMIOAAeTCs YCTOWIMBOE CpadaThIBaHUE W3BE-
matens oT TecToBbix odaroB TII-5 u TII-6, cocTtaBnser BenuunuHy, HE MEHBIITYIO
25 M 1 17 M cooTBETCTBEHHO. YTom 0630pa u3Beniareneii ne menee 90°,

B u3Bemarensx UCMONAb30BaH NPUHUHUN CIEKTPAJIbHOW CENEKIMU, MO3BO-
JSOIINI 00€CNIeYnTh BHICOKYIO MMOMEXO03alIUIIEHHOCTh. B KauecTBe OCHOBHOTO
ONTUYECKOI0 3JIEMEHTA MPUMEHEH MHOTOCIEKTPAJIbHBIA (POTOMPUEMHUK — OBbI-
CTPOJICUCTBYIOIUN (POTOraaTbBaHUYECKUI MPUEMHHUK H3Iy4YEeHUs, Mpeodpa3yro-
IIUH 3JEKTPOMArHUTHOE M3JyYEHUE TUIAMEHU U TOCTOPOHHUX UCTOYHUKOB U3-
JyYEHUS B JJIEKTPUUECKHUM CUTHAIL. POTOTAIBBAHUYECKUN TPUEMHUK PEATUPYET
B OOIlleM Clydae Ha JIEKTPOMArHUTHOE M3JIyYE€HHE B HECKOIBKHX CIEKTpPalib-
HeIX nogauamnaszonax: 0,3 — 1,2 MM, 2,5-2,9 mxMm, 3,2-3,5 mxm, 4,0 —
4,4 mxm. BTopoif m 4eTBEpTHIM MOAAMAINIA30HBI COOTBETCTBYIOT CEJICKTHUBHBIM
nojiocaM u3nydeHus: npoaykroB ropenus (H,O u COy), mepBwlii U TpeTuil pea-
THPYIOT Ha ()OHOBBIC MOMEXH (COJIHIIC, UCKYCCTBCHHBIC HCTOUYHUKH WU3TydCHUS,
HarpeBaTeNIbHbIC TPUOOPHI, pa3psabl MOJHUH U TIP.). DIIEKTPOHHAS JOTHYCCKAsI
CcXeMa BBIJICTISIET U CPAaBHUBAET CUTHAJIBI OT IUIAaMEHU U (POHOBBIX ONTHUYECKHUX
MIOMEX U NMPUHUMAET PEUICHUE O MEPEXOAE M3BELIATENS U3 JCKYPHOrO peKUMa
B pexxuM «lloxkap». M3iayueHne OT MCTOYHUKOB, HAXOMSAIIMXCS B MOJIE 3pEHUS
U3BeIIATelIs, MMoNaaeT Ha (OTOUYBCTBUTEIBHBIC 35ieMeHThl (DUD) doTomnpu-
€MHUKA, BbIpa0aThIBAIOIINE CUTHAN B BUJE (POTOTOKA, MPONOPIIMOHAIBHOTO UH-
TEHCHUBHOCTH U3Jy4YeHHs Ha JjuHax BoJH 2,7 MkM U 4,3 mxm (PUD1), Ha auHe
BoJiHBI 3,5 MkM (DPUD2), Ha mmwae BosHb 0,9 MM (PUD3). s npeodpasona-
HUs (OTOTOKOB B HANPSKEHUS U ISl IEPBUYHOIO YCUICHUS CIIyXaT MpeBapu-
teabHble yerutenu (ITY).

B MoMeHT BkitoueHUs1 Ha Bpemsi 1 Mc npenBaputenbHble yeunurenu 1Y 1
u I1Y?2 BeipaOaTeIBalOT CUTHAIBI B BUE HANPSOIKESHUH, Jajee MOJIC3HBIH CUTHAI
ycuiuBaercs ycuwnutenem. [Ipu Hanuuuu njaaMeHH B MOJI€ 3pEHUs U3BEIaTels
Ha BBIXOJIC MHTETpaTopa nosiBisieTcs: curaan oonee 0,5 B, KoTopsrii uepe3 cxemy
Berantannst CB2 momaercs Ha kommaparop. [Ipu mpeBbiiennn 3Ha4eHHS OCBe-
merroctr 5000 JIk cpabaThiBaeT MOPOTOBAs CXeMa M CUTHAJ C BBIXOJA YCHIIH-
TeJsl HAYMHAET BBIYUTATHCS U3 CUTHAJIA UHTETPaTopa, TEM CaMbIM CHUXKAETCS
BEPOSITHOCTH JIOKHOTO cpabaThIBaHMS MPU CBEPXOO0IbIION ocBemeHHocTH. Ja-
Jlee CUTHAJI ¢ KOMIIApaTopa MOCTYMAeT Ha CUETYMK U MPU HAIU4UKU 15 uMIysib-
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COB MOJIPSJ] CUETUUK TEPEKIIOYAET TPUITEP B COCTOSIHUE, COOTBETCTBYIOIIEE
pexumy «lloxap». McnonHurenpsHas cxema B TPEBOXKHOM pexume «lloxap»
BBIpa0aThIBAET CUTHAM B BHJIC YBEIWYEHUS TOka moTpedsienus no 20 MA 1160 B
BHJIC 3aMbIKaHHS KOHTAaKTOB pene P2 u P3.

N3Bemarens noxapublii pyunoii UI1-5 (UIIP). Pyunoli moxapHbIA W3-
BeIllaTellb — YCTPOMCTBO, MPEIHA3HAYCHHOE JIJIi PYYHOIO BKJIIOYEHUSI CHUTHAja
MOKAaPHOM TPEBOTH B CHCTEMAaX MOXKAPHOUN CHTHATU3AIUH U TTOKAPOTYIIeHUS (TI0
HITb 70-98). N3Bemartens npeaHa3HAYCH TS [TOIaYM BPYYHYIO CHTHAJIA TPEBOTH
Ha MPUEMHO-KOHTPOJIbHBIE MPUOOPHI U MYJIBTHl MOXAPHOU CUTHAIU3AIMU C T0-
MOIIBI0 PYKOSITKH, PAcIOIOKEHHON Ha u3Bearene. M3pemnarens paccuuTaln Ha
coBMmecTHYI0 padoTy ¢ mymbramu [1I1C-2, "Apryc", "Curnan-43"u np.

KoncrpykrusHo n3Bemarens (puc. 11.19) cocrout u3 kopmyca 5 kopooua-
TOM (OpPMBI, BHYTPU KOTOPOM yCTaHOBJIEHA Ij1aTa 4.

16 15 ~ 141312 11 10

Puc. 11.19. N3BemaTens noxapHsiil pyunoit UITP:
1 — nexopaTuBHAs KpHIIIKA; 2 — KPBIIIKA; 3 — TPOKJIaAKa; 4 — mara; 5 — Kopimyc;
6 — npyxkuna; 7, 11, 12, 14, 16 — Buntsl, 8 — pyuka; 9 — maraurt; 10 — Brynka;
13 — pe3uHoBas BTynka,; 15 — niuanka

Kopmyc ¢ momomnipio BuHTa 16 yepe3 mpokIaaky 3 3aKphIBa€TCS KPBIIIKOH 2,
BBITIOJTHEHHOW W3 MPO3PavyHOro Marepuaia. J{s yraoTHEHUs 3JIEKTPOIPOBOJIOB,
MOJIKJTFOYAaEeMbIX K W3BEIIATEINI0, B €r0 KOPITyCe YCTAHOBJICHBI PE3MHOBBIC BTYIIKU
13,moxuMaeMple ¢ TOMOINbIO TIaHku 15 BuaToMm 14. Ha koprryce 5 ¢ momMorisio
3allleJIOK YyCTaHOBJICHA JieKopaTuBHas kpbiika 1. Ha OokoBoit cTopoHe kKopmyca 5
UMEETCS IMyCTOTeNast 0OCh, Ha KOTOPOM 3aKpeTUieHa pydka 8 ¢ OCTOSIHHBIMU Mar-
Hutamu 9. Bayrpu pydku 8 ects BTyska 10 ¢ BeICTymamu, KOTOPBIE BXOJAT B T1a-
3Bl OCH KOpITyca 5, a B 0TBepcTHE BCTaBlieHa npyxkuHa 6. [Ipu ycTaHOBKE Ha KOp-
yce Py4YKHd HEOOXOMMO TIOBEPHYTH €€ 10 YaCOBOU CTPETIKE TaK, YTOOBI BBICTY-
el BTk 10 COBMECTHIIUCH € TTPOJOJILHBIME TTa3aMu Ha ocH. [locie aToro pyu-
Ky 8 ciiemyeT HaJeTh Ha OCh, MPYKUHY 6 CKaTh O COBMEIICHUS BBICTYIIOB BTYJI-
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ku 10 ¢ momepevyHpIMU TTa3aMu OCH, pYYKY TOBEPHYTH POTHB YACOBOW CTPEITKU U

CTAHOBUTH BEPTUKAJIIBHO, IapalICiIb- VD2 VD3 )
Y g g (s

HO Kopmycy 5. B anextpudeckoit —K] ' S
npuHIMIManeHon cxeme (puc. 11.20) VD1 R6 [
MOJKHO BBIICIUTH JIBa JJIEMCHTA. W3- D'R?’ R5
R2 '
TCl [

LT

BCIIATCIIb C HOpMaHBHO 3aMKHYTBIM
2T VT1
KOHTAaKTOM WM CXEMY HHIWKAINH, OCY- . b

MICCTBIISIONIYI0 KOHTPOJIb Tuiehda u

KBUTHPOBAaHWE IPUHATHS  CHTHAla ]R4 VT2 {g

«IToxap» craHumei MokapHOM CHUrHa-

TU3aIuu. - O —
PasHoBuaHOCTH py4yHOro HM3BELIA- [0

TeNst — OJIOKU JUCTAHIIMOHHOTO PYYHO- i St/

ro nycka BJIPIT-01J1 u UT1513-4, koTo- & @ 0 % 0 & i &

12 3 4 8 9 10

pble TIpETHA3HAYCHBI U BKJIIOUCHUS
YCTaHOBOK Ta30BOI'0 M NOPOIIKOBOI'O Puc. 11.20. Dnexrpuyeckas cxema UITP
noxapotymenusi. BJIPII-01JI wumeet

BCTPOCHHYIO ONITUYECKYIO MHIUKAINIO PeKUMa TTycka. KOHCTPYKTHBHO BBITIOTHEH
B Kopnyce u3Bematenss WIIP B mpuieOph3ro3amuiiieHHOM UCTIOIHEHUH. Makcu-
MaJTbHBIA TOK KOMMYTAIIMM KOHTaKTaMU TepkoHa mpu HanpspkeHnn 10 30 B He 60-
nee 0,5 A. lnanazon padounx temmeparyp ot =50 go +50 °C. Cpoxk cirykObl He
meHee 10 met. Cpennsis HapaboTka Ha otka3 6000 4. M3Bemarenn pydHbie THUTIA
WITP 513-3 (HBII "bomua') uMErOT BCTPOCHHYIO KHOIKY C 3alTUTHBIM CTEKJIOM.
KButupoBanue nepegaun cooOiieHus (0ToOpaXkeHre 0O0paTHOIO CHMrHalia) oIpe-
JETSICTCST 3aTOPaHUEM CBETOJMOTHOTO MHAUKaTopa. JInHus nureiida 3ambpIkaeTcs
Ha conpotuBieane R = 160 Om. Dueprus Brmrouenus e 6onee 0,29 JIx. Hepas-
pyIiaroniee ycuive Ha cTeksio e 6omee 25 H.

11.1.4. IIpyHIUNBI MOCTPOCHUS W THUIbI JTUHEIHBIX ONITHKO-3JIEKTPOHHBIX
U 00bEeMHBIX YJbTPa3BYKOBBIX MOKAPHBIX U3BelaTe el

VY pTpa3ByKOBBIE U IMHEMHBIEC ONTUKO-3JIEKTPOHHBIE NTOKAPHBIE U3BEIIA-
TEJIM IPUMEHSIIOTCS KaK JJis1 OOHapy> KeHUS M0XKapa, TaKk U HECAaHKIIMOHUPOBAH-
HOT'O MPOHUKHOBEHUS Ha 00BEKT. OHU OTHOCSITCA K YCTPOHUCTBAM MPOCTPAHCT-
BEHHOT0 OOHApYKEHHUS oyara moxkapa, Tak Kak 3alllMIIaiT BeCb 00beM MoMe-
LICHHS WU €T0 OTAEIBHYIO 4acCTb.

VYineTpa3ByKOBBIE M3BEMIATEIHN pabOTAIOT MO MPUHIUITY pErUcTpa-
MU U3MEHEHUHN (PU3NYECKUX XapaKTEPUCTUK AKTUBHOI'O YIbTPa3BYKOBOI'O MOJIS
B PE3YJbTATE BO3IECUCTBUS HA 3TO IMOJIE€ IHEPIreTUUECKUX COCTABIISIONIUX MMOKA-
pa. OOpa3syromasicsi mpu Mokape KOHBEKTHUBHAsI CTPYs BO3AyXa UMEET Ompee-
JICHHOE pacHpeieeHHe TeMIEPATypsl MO BbICOTE U paauycy. [Ipu 3Tom mmeer
MECTO OTPa)XE€HHE YJIbTpPa3ByKa OT I'PAHUI] pa3/esia BO3AyXa pa3iIuyHOM IUIOT-
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HOCTH. YJbTPa3BYK, NPOLICANINN Yepe3 TEIJIOBOM MOTOK, UCHBITHIBAECT U3MEHE-
Hue ¢aspl KonebaHui. Tak kKak rpaHuilia MJIaMEHM U TpaHUIla KOHBEKTHUBHOM
CTPYyHU MOJBWXXHBI U HEYCTOMYMBBI BO BPEMEHH WU IMPOCTPAHCTBE, HAJIOKEHHE
YIBTPa3BYKOBBIX BOJIH, OTPAXKEHHBIX TEIUIOBBIM MOTOKOM, HA U31y4aeMbI€ BOJI-
HBI BBI3BIBAET UX aMIUIUTYIHO-(a30ByI0 Moayisiiuio. Ha BenuunHy amMmiuTya-
HO-(}a30BOM MOAYJALMKU OKAa3bIBAET BIUSHUE XapaKTEp pacHpeiesieHHs] TeMIie-
paTypsbl 1o o0beMy KoHBekTHBHOU cTpyn. Bo BHUUIIO Gbutn mpoBeeHb! KC-
MIEPUMEHTAJIbHBIE UCCIICIOBAHUS YIIBTPA3BYKOBBIX CIIOCOOOB OOHAPY>KEHHUS TO-
*apa. YCTaHOBJIEHA 3aBUCUMOCTh KO3(PUIIMEHTA OTPAXKEHUSI OT TEMIIEPATYPHI
KOHBEKTHBHOM cTpyu. CKOpOCTh yabTpasByKa Vy, OyaeT paBHa

Vy, = C,RT/CM , (11.15)

rae C, C, — yneinbHas TEIUIOEMKOCTh BO3[yXa XOJIOJHOIO M HAarperToro;
R — razoBas nocrosinnasi; T — Temreparypa; M — MoyeKysipHas Macca.

Co3gaHue ynapTpa3BYKOBOIO IMOJSI OCYIIECTBISIETCA C MOMOIIBIO MbE30KE-
paMuueckux mpeoOpazoBaTesiel, MPeACTaBIAIONIMX COO0H MEXaHUYECKYI0 KO-
nebaTenbHyI0 CUCTEMY. YIIbTPa3BYKOBBIE MbEe30KEpaMUUeCcKue mpeodpazoBaTte-
U 001aat0T 00paTUMOCTBIO, T.€. DJIEKTPUYECKUE KOJeOaHUs 3JIEKTPOMAarHuT-
HOM BO30yXmarouied 1enu npeoOpa3yloTcs B YJIbTPa3BYKOBbIE KoJeOaHUs, U
Ha00O0pOT, YAbTPA3BYKOBbIEC KOJIEOAHUS TPEOOPA3YIOTCS B SJIEKTPUUECKUE.

W3 mpumeHsieMbIX YCTPOWUCTB JAaHHOTO THUIIA CJIEIyeT Ha3BaTh U3BEIATENN
yIIbTPa3BYKOBBIE cepuu «DUKyc» pazniuuHbix Moaudukanuid. B 3aBucumoctu
OT €ro KOMIIOHOBKH (C OJTHUM WJIM JBYMsI BBIHOCHBIMHU OJIOKAMH) 3aluIiacMast
miouangs cocrasasier 30 M2, CHrHan TPEBOTH TMOJAETCS MPU BO3ZHUKHOBEHUU
ouara rOpeHusl, IIomaab koroporo 6omnee 0,1 M.

[IpyHIMIT IEUCTBUSA IMHENHBIX ONTUKO-3JIEKTPOHHBIX M3BeNlA-
TeJel OCHOBaH Ha OCIA0JIEHUH MHTEHCUBHOCTH CBETA IMPHU €ro MPOXOKICHUU
yepe3 3aJbIMICHHYIO cpeny. B aTux u3Bemarensx uznydarenb cBeta u (oTo-
MPUEMHHUK KOHCTPYKTUBHO Pa3/€JICHBI.

N3Bemarenanb abiMoBoii Juueiinblii UI1-212-7 (MAILJI). M3Bemareinb
OTHOCHUTCS K ONITUKO-3JICKTPOHHBIM aBTOMATUYECKUM IOXKAPHBIM U3BELIATEIISIM.
[Ipeana3znaueH ajsg oOHApYKEHHS AbIMa B MOMENICHUSAX OOJBIIKX IUIOMIAJICH U
oobemoB. Coctout u3 6noka nusnydarens (bU) u 6ioka npuemuuka (BIT). ®op-
MupyeT u3BeleHue «lloxkap» mpu mnomnajaHuul JbiIMa B MOTOK 30HIUPYIOLIETO
uH(ppakpacHoro uznydenuss mexay 0ioxom bW u BII. Tlpu nmonnom nepekpsi-
tun MK-nyua mexay BU u BII Henpo3pauHbiM 00bEKTOM H3BELIATENb BBIIAECT
m3Bemenue «HeucnpaBnocte». MIIJI-1 paccuntan Ha cCOBMECTHYIO paboOTy C
nyneramu [IT1K-2, «Apryc», Curnan-42 u oOecniedrBaeT BO3MOXXHOCTH IMOJ-
KJIFOYEHHS] BBIHOCHOTO YCTPOMCTBA ONTUYECKON CUTHaIM3aluuu. MakcuMaibHas
nanpHOCTh nevicTBust 100 M. MHEeprimoHHOCTH 3 ¢. AHAOTUYHBIC IO TIPUHITUITY
JCHCTBHS W3BEIIATENIM BBITYCKAIOTCSA Takxke Gupmamu «Sistem Sensor» (tum
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6424), "SCHRACK" (turr Beam detector SPB-E) u np.

B nocnennue rojibl HAXOAUT HIMPOKOE MPUMEHEHHWE CUCTEMa MOKapHOU
CUTHAJIM3allMM C acMUpallMOHHBIMU TOXXKapHBIMHM U3BemarensmMu. Ha mpaktuke
takast AIIC peann3zoBaHa B aKTUBHOW MHOTOTOYEYHOM «cucmeme 6cacbl8aHusl
ovima» — «RAS» pupmer «FITTICH-SECURITOND.

Cuctrema RAS ocymiecTBISIET MOCTOSIHHOE BCAChIBAHUE BO3yXa B UyBCTBH-
TEbHBIA U3MEPUTENBHBIN OJIOK U cO00IIaeT 00 OOHApyKEHUH B HEM YaCTHIL JIbI-
Ma. CrctemMa COCTOUT U3 UEHTPATBHOM BO3YIIHOW MAaruCTpaliv, MOAKIIOYEHHBIX K
Hell THOKUX TpyOOK ¢ OTBEPCTHUSIMM JJIsi BCAChIBaHUS BO3/AyXa U OJI0Ka OOHapyxe-
HUs oxkapa. B aToMm 610ke pa3meniatoTcsi IbIMOBBIE MOXKAPHbIE U3BEIIATENH, BEH-
TWISITOP ¥ cUCTeMa OOpabOTKU MH(MOPMALIMK C YCTPOUCTBOM KOHTPOJISI BO3AYII-
HOro noToka. Yepes UMEIONIyI0CsS CUCTEMY TpyOOIpPOBOAOB MPU MOMOIIU BEHTH-
JSITOpa MPOUCXOJUT MOCTOSIHHOE BCACBIBAHHME BO3AYyXa W3 KOHTPOIUPYEMBIX I10-
Meniennid. OJuH WA J1Ba JHIMOBBIX M3BEIIATENS OMPEACIISAIOT HAJTUYUE YaCTHI]
IbIMa B BO3AYIIHOM MoToke. [Ipym oOHapyKeHHH MOBBIIIEHHOW KOHIEHTPALUU
IbIMa OAMH U3 M3BEIIATENIC BbIIAET CUTHAN, KOTOPBIM cucTeMa oOpabOTKU BOC-
MPUHUMAET KaK NnpeABaputTenbHbiid. [Ipu qanbpHenemM noBbIIIEHUH KOHIEHTPALIMH
JbIMa ¥ JJOCTHXKEHUU YCTAHOBJIEHHOTO MOpPOTa M3BelIaTeNn BblaloT curnan «llo-
xap». CucreMa, B KOTOPOM NMPUMEHSIOTCS JIBa M3BEUIATelNsl WIM HCIONb3yeTCs
napHasi 3aBUCUMOCTb TPy M3BelaTesield, o0padaThIBacT MEPBUYHBIA CUTHAT O
MOXKape KAaK NMPEIBAPUTEIBHBIN, 2 BTOPOM — KaK JIOCTOBEPHBIA CUTHAI MTOXKapa.

RAS — akTMBHAass MHOTOTOYEYHAsI CUCTeMa OOHapy>KeHHUs TOXKapoB. B Hel
COUETAIOTCA MPEUMYIIECTBA KaK JIMHEWHBIX CUCTEM MOKapHOW CHUTHAJIU3alluu,
TaK U JIEUCTBYIOIIUX MO MPUHIUITY KOHTPOJSL PACCESTHHOTO WM MPOXOJSIIETO
cBeTa. DTO MpeAonpeieNisieT MUPOKUE BO3MOXKHOCTH UCIIOIb30BAHUSI CUCTEMBI,
HarpuMmep:

B CKPBITBHIX, MPAKTUYECKH HE3AMETHBIX DJIEMEHTAX CHUCTEMBbI ISl 3alllUThI
KYJbTYPHBIX U MaT€pUaJIbHBIX [IEHHOCTEH;

B (pasibIlINONIaX ¥ MOABECHBIX MOTOJKAX;

B BBICOKOCTEJUIAKHBIX CKJIAJICKUX MIOMEIICHUSIX C XOJIOAWILHBIMU KaMepaMu;

B MOA3EMHBIX NEPEX0JIaX, CHOPTUBHBIX COOPYNKEHUAX U APYTUX O00BEKTAX,
/i€ CYIECTBYET ONACHOCTh MOBPEXKICHUS FJIEMEHTOB CUCTEMBI;

B MECTax TPYAHOAOCTYIHBIX JJIi MOHTaXa W OOCITyKUBAaHUS TPaJIUIIMOH-
HBIX TOYEYHBIX JBIMOBBIX U3BEIIATENICH.

11.1.5. Ouenka BpeMeHH 00HAPYKeHHUS MOKAPA U3BeNIATEIAMHU
Pa3JIMYHOI0 THUIIA

B TUMOBBIX yCNOBUSIX MPUMEHEHHUSI aBTOMATHYECKUX MOKAPHBIX HM3BEIla-
Tenel Ha 00bEKTaxX 4acTO BO3HHMKAET HEOOXOJIUMOCTh ONTHUMHU3UPOBATH UX BBI-
0op u pasmenieHue. OnbIT padoThl Kadeapbl MOKapHONH aBTOMATUKHU MOKa3al,
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YTO MATEeMaTUYECKUE METOJbl B pacueTax MOTYT ObITh PE3YyJIbTATUBHO HCIOJIb-
30BaHbI JIJIs:

1) ompeneneHuss MPU 3aJlaHHOW TPACCHPOBKE CETH aBTOMATHYECKOMW ITO-
KApHOUW CUTHATU3allMy, MUHUMAJIBHOW IJIOIIAJAM OoYara rnoxapa U KOJUYECTBa
CrOpEBILIETO MaTepuana, Kr, BbI3BaBIIUX cpabaTeiBaHue cuctembl AIIC;

2) MPOBENCHUS AHATUTUICCKOW OIICHKH BPEMCHH CpalaThIBAHUS Pa3JIdy-
HBIX THIIOB IMOXKAPHBIX M3BEIIaTese (TeIUIOBbIC, JBIMOBBIC, IJIAMCHH) B Ha-
YaJibHOUM CTaJANM Pa3BUTHS MOXKapa,

3) mpoBeneHMs OIEHKH OIacHbIX (HDaKTOpoB moxkapa (cpeaHecoObeMHas
TeMmreparypa, Temieparypa B Touke ¢ koopauHatamu H,R, 3agpimiieHHOCTH M
1p.) K MOMEHTY cpabatbeiBanus cucteM AIIC;

4) ompejeneHUs BpEMEHH CpadaThIBaHUSI OCHOBHBIX U JIYOJHPYIOIIAX TI0-
apHBIX U3BeEIATeNe, MpeHa3HauYeHHbIX 715 3anycka AVYII,

5) onpeneneHus MpeaeabHO TOMYCTUMOTO paauyca ISHCTBUS, ONTUMATBHO
3alMINAeMON TOXKapHBIM HU3BEHIATEIEM IUIONIAAN MPU HU3BECTHOM BEITUYUHE
MOKapHOM HArpy3KHU U JOIMYCTUMOM BPEMEHH OOHApYKEHUS MOoXKapa.

PaccmoTpenne yka3aHHBIX BOIIPOCOB HEOOXOAMMO B ciiydae 00OCHOBaHUS
npuMeHeHus: HauOosiee dP(HEKTUBHBIX TUIIOB aBTOMATUYECKUX MOXKAPHBIX U3-
BelllaTesiel Ha 3Tare BbIJa4d TEXHUYECKOrO 3aJlaHusl Ha MPOCKTUPOBAHUE, TPU
MPOBEJICHUU MPOCKTHBIX U MOHTaXXHBIX PabOT, SKCHEPTU3E MOXKAPOB, a TAKKE
MIpU MPOBEJCHUU OTHEBBIX HUCHBITAHUN U OLIEHKE (PPEKTUBHOCTH CMOHTHUPO-
BaHHbIX cucteMm AIIC npu BBOJE MX B IKCIITyaTaALHIO.

OIIeHKa BpEMEHU 06Hapymennﬂ nmoxkapa TeiJI0BbIMHA H3BCIIATCIAMMU

Cuctema aBTOMaTUYECKOTO OOHAPYKEHUSI MOXKapa JOJIKHA OBITh CIPOCK-
TUPOBaHA Tak, 4TOOBI, C OAHOW CTOPOHBI, OblIa "UyBCTBUTEIbHA K MOXKAapy, C
JPYroil — He reHepupoBaia Obl JI0)KHBIX CUTHAJIOB TPEBOTH.

Kak Obl10 yCTaHOBIIEHO paHee, CUTHAJI TPEBOTH BbIPA0ATHIBAETCS TOJBKO
TOrJa, KOrja BEIWYMHA, XApaKTepu3yromas noxap X, MHPEBBICUT ONPEAEIECH-
HYIO, 3apaHee YCTAaHOBJICHHYIO BEIMUNHY X,;. BBIXOIHONW BEIMYMHON MOXKapHO-
TO U3BEMIATENS SABJISCTCS MUCKpeTHBIN curHan 1 wm 0.

CBolicTBa MOXKAPHOTO HU3BEIIATENSI MAKCUMAJIBHOTO JEHUCTBUA B YCIOBUSIX
noxkapa OyayT BIIOJHE U3BECTHBI, €CIU OINPEEIUTh BpeMs cpadaThiBaHUS €O
IIPY MPOU3BOJIBHBIX U3MEHECHUSX BO BPEMEHU TEMIIEPATYP OKPYKAOLIEH CPEBI.
Cnauana tpeOyeTrcs ONnpeNeiuTh 3aBUCUMOCTh MEXKY BXOJHBIM CUTHAJIOM H3-
Bemarens X, 1 BBIXOJHBIM CUTHAJIOM C 4UyBCTBUTENBHOIO dJIEMEHTA ¥(s5). B oTOM
Cly4ae M3BeNlaTesb MOKHO MPEICTABUTh KAK MHEPLUHOHHOE 3BEHO NEPBOIrO MO-
psIKa C 3aJIepKKOM, UMEIOIIEeH BU/I IepeaTOuHON (PYyHKIIUHN:

G = Y(S)/XO(S) = K exp (-10 S)/(t,S+1), (11.16)
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T7ie To — BpeMsl 3aJIep>KKH; T, — OCTOsIHHAsA BpeMeHu u3Beniatens; K — koa¢du-
UHUEHT YCUJICHHS YyBCTBUTEIBHOTO AJIEMEHTA U3BEIIATES.

[Tpu 3TOM MO MOpPOTrOM cpabaThIBaHMs M3BEMIATENS] MAKCUMAILHOTO JIEH-
CTBUSI TOHUMAETCSI MUHUMAaJbHAs BEIMYMHA aMIUTUTYAbl €AMHUYHOU (DYHKIIUU
TEeMIEpPaTyphbl OKPYKAIOMIEH cpeabl, KoTopas npuBeaeT K cpadateiBanuio AITA

10CJI€ OMPEICICHHOTO BPEMEHH T.
Tak xak V(t9) = ¥V, = KXo, OTKIIMK H3Bemiarens ¥(to) Ha OTAeIbHbIC CKad-
KH TEMITEPaTypsl Xo; Ta€T 3aBUCUMOCTh

V(r) = KX,[1-exp(t - t0)/ To). (11.17)

Jiist u3BemaTenei MakCUMalbHOTO JEUCTBUS BpeMsi OOHApYyKEHUs MMoxKapa
OylleT OmpeaeNsThCs CYMMAapHBIM BPEMEHEM JOCTHUKEHHUS BEIMYHMHBI MOPOTa
cpabaThiBaHUsI U UHEPLIMOHHOCTHIO ATIN.

JIns TEmJIOBBIX TMOXKAPHBIX W3BEIIATENEH MAKCHUMAJIbHOIO JICWCTBHS
(UIT1-105, UIT-103, UII-104), ucnons3ys paHee pacCMOTPEHHBIC 3aBHCHMOCTH
(cm.m.11.1.1), ompenensieTcss U3MEHEHHE TEMIICPATyphl B TIOMEIICHUH B TOYKE
YCTAHOBKH IMOKapHOTO M3BEIIATENs, T.€. B TOUKe ¢ koopauHatamu H u R. Jlanee
cTpoutcs rpaduK WU3MEHEHHs] TEMIIEPATYpPhl, U3 KOTOPOrO ONpEEseTCs BpeMs
JIOCTUKEHUS MOopora cpabaThIiBaHMs M3BeniaTens. 3Has UHepuUHoHHOCTH AlIY,
MOHO B IEPBOM MPUOIMKEHUU ONPENCIUTh BpeMsi CpadaThIBaHUS:

Tobu — Tnop + Ty - (1118)

9KCHepI/IMeHTaHLHO ObLIH MMOJY4YCHbI 3aBHUCHMOCTH, XAPAKTCPUIYIOIIHC
pPCaKiniO TOYCYHBIX MAaKCHUMAJIbHBIX I/ISBGIHaTCHCﬁ Ha Harpes.

= K TI(T-Tap), (11.19)

rae k — koo puIreHT, XapaKTepU3 YOI PEakiio H3BEIATEe s Ha TEMIT POCTa
temrepatypsl (K = 10 u k = 6,5 g MI1-104 u WII-105 coOTBETCTBEHHO; IS
WNI1-103-4 k = 5,4), onpenensiercs SKCIIEpUMEHTaIbHO; T — TeMIeparypa oKpy-
JKaroIel cpejibl, Korjaa JOCTUTHYTAa YCTOWYMBAs JWHAMHKA POCTa TeMIepaTy-
pbl; Thop— MOPOT CpadaThIBAHKA U3BELIATEIS.

[IpuHoMn npeicTBusa u3Bemareneil auddepeHInaIbHOTO THIIA OCHOBAaH
OOBIYHO Ha CYIIECTBOBAHMHU B CHUCTEME ABYX HICHTHUYHBIX YYBCTBHUTEIbHBIX
AJIEMEHTOB, OJWH M3 KOTOPHIX UMEET HEIMOCPEICTBEHHBINM KOHTAKT C OKpY’Karo-
el Cpesior, a Ipyrod HaXOAUTCS 3a TEIJIOBBIM 3KpaHoM. [loporoBas cucrema
TeHEepUpyeT CHUTHAJI TPEBOTH B Ciydae, KOrja BEJIMYMHA Pa3HOCTH CHUTHAJIOB
000X YyBCTBUTEIBHBIX 3JIEMEHTOB IMPEBBICUT MPEACIbHYIO TMOPOTOBYIO BEJIH-
4yrHy. B3aMMOCBSA3b MEXy BXOIHBIM CUTHAJIOM X() U BBIXOJHBIMHA CHUTHAJIaAMH
Vigu Vo) ocyliecTBIsIeTCs epelaToOYHoN (pyHKIUER BUIa

G1(t)=Ya(t)/X(0): Galt) = Va(t)/X(1). (11.20)
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OTKJIMK CUCTEMBI C MEPEeNaTOYHbIMU (YHKIUSIMU MPECTABICHHOTO BUJA

Ha BXOJIHOM CUTHAJ B BUJE €AMHUYHOW (DYHKIMHU, UMEIONIECH aMIUIUTYIy Xo,
MOXHO MPEICTABUTD CIAETYIOUIUM 00pa3oM:

V(t) = X, Kk [exp(t-tor)/ts - exp(t-to2)/t2]. (11.21)

Jlnst u3Beniateneit auddepeHImaibHOro Tuma, mocjie Toro Kak mocTpoeHa
KpUBasi U3MEHEHHs TeMnepatypsl B MecTe yctaHoBku AIIU, uccnenyercst cko-
POCTh pOCTa TEMIMEPATYPhl HAa MPOTKEHUU BCEro y4acTKa, HauMHAs ¢ TeMIepa-
Typbl B HOPMaJbHBIX YCIOBUAX. OnpenensonuM g TaKuX U3BelaTeneil sB-
JISIFOTCSL TIOPOTOBBIE XapaKTEPUCTUKH, B3aUMOCBSI3aHHBIE C €T0 YyBCTBUTEIHHO-
cThi0. B mepBoM mpuOnmxeHuu, s HAYaIbHOM CTaJUM POCTa TEMIIEPATypHl,
MOXHO MPUHSATH XapaKTep U3MEHEHUs TeMIIEPATyPbl — IMHEHHBII.

T=kt k =tg(a), (11.22)

rje T — Bpems; T — TeMiiepatypa TeIioBOro nNoToka.

Torma At = T, - T1/K xapaktepusyer HOpMATUBHOE 3HAYCHHE TPOMEKYTKA
BPEMCHH, 3a KOTOPBIA JTOCTHTACTCS TeMIIepaTypa IMopora cpadarbiBaHus (Ha-
upumep, 30 °C/mun).

Ecnu ycranoBieno, yto noporoseie 3HaueHusa AIIM nmo ckauky Temmepa-
TYpbl JOCTUTAIOTCA 3a OOJbIee BpeMsl, TO U3BeILlaTeNb HE cpaboTaeT Kak nud-
(dbepeHIHAbHBIA U HEOOXOJIUMO MCCIIEA0BATh CIEIYIOMIUA MPOMEKYTOK Bpe-
MEHH.

Jns onpenenenus npeneabHO AOMYCTUMOIO pajauyca JAeHCTBUS U3BellaTe-
ns R, cnenyer, nmpexie BCero, 3a/1aTh TaKUE MapameTphbl, Kak JOMyCTUMOE BpeMsi
OOHApPYKEHUSA T,op. OHO B KOHKPETHBIX CIydasiX OyAeT 3aBUCETh OT YCJIOBHUU
pa3BUTHs ouara Iokapa, OpraHu3alMy OIOBEIICHUS JI0JIE U UX dBaKyalluu
U T.J.

(t,,—K)B
T n_T T +V T
I (¢}

R, =0,17H [In (11.23)

rae V, — JIMHelWHas CKOPOCTh paciupoCTpaHEeHus Moxapa, M/c; B — MocTosiHHas,
XapaKTepU3YIOIas MOKAPHYIO HArpy3Ky.

B =41[nV, Q.naVv,]*®, (11.24)

r7ie N — YUCJIO HANPABJICHUH pa3BUTHS o4ara ropeHus; K — mocTossHHAsS BpEMEHH
u3BenaTens; a — mupuHa PpoHTa MiIaMeHu; 1 — KOIPOUIIMEHT XUMUYECKOTO
HEJ0KOTra.

OIIeHKa BPEMCHHU 06Hapymennﬂ mokapa IbiIMOBbIMH U3BC€IIATC/IAMHA

CwMmpbIc pacucTa 3aKIr04acTCda B OIPCACICHUN MOMCHTA JOCTHXKCHHA KOH-
3 ~ ~
OCHTpalH JbIMa, KI/M , PAaBHOM IMIOPOIrOBOHU CH, B TOYKC YCTAHOBKHU ABIMOBOI'O
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u3Bemarens ¢ koopauHaramu H, R (cm. m. 11.1.1). Jlnst ycnoBuid KpyroBoro
pa3BUTHUA OYara nosxapa

| CyHR?
0,33V, V20K,

T (11.25)

TDO6H =

Bennurna nopora cpabaThiBaHUsI TBIMOBBIX MOKapHBIX U3BEIIaTeNIel 3aBU-
CUT OT XapakTepHOro BHJA MOXKapHOW Harpy3ku. Ilpuuem s ONTHKO-
AJIEKTPOHHBIX TOYEYHBIX TMOXKAPHBIX U3BeIIaTeNied Bpemsi cpalaThIBaHUS W
BEJIMYMHA TOpora cpabaThbIBaHUS CYHIECTBEHHO 3aBUCAT OT YCIIOBHM TepMHue-
CKOIO pasyioxkeHus: Matepuania. [Ipu 3ToM, kak moka3ainu SKCIEPUMEHTHI, HA0JI0-
JaeTCsl UI3MEHEHHUE Mopora cpadaThIBaHUSI KaK MO0 KOHUEHTPAIMH JbIMa, TaK U IO
MOJYJII0 ONTHYECKOW MIOTHOCTHU. [lo-BUMMOMY, 3TO OOBACHSIETCSI TEM, UTO MPHU
MJJAMEHHOM TFOPEHHUH BBICOKOYTJIEPOA0COACPKAITUX MATEPUAIIOB U BEILIECTB Pe3-
KO YBEJIMYUBAETCA JI0JIS1 YACTHUI[ AbIMa C XapaKTEPHBIM pa3MepoM Oosiee 7/ MKM,
TOr/Ia Kak MpHU FOPEHUH LEJUTI0I030COAepKAIINX MAaTEPUAJIOB 3Ta BEIMYMHA Ha-
xoxutcs B nmpeaenax 0,4 — 0,45 Mxwm, T.e. Ha TOPSIOK MEHBIIIEM JHATIa30HE.

Mopynb onTHYeCKON MIOTHOCTU MpPU TOPEHUM PE3UHBI Ha Mopore cpada-
TBIBaHMS, KaK ObUIO YCTAHOBJIEHO 3KCIIEPUMEHTAIBHO, YBEIUYUBAJICS B ONTUKO-
AJIGKTPOHHBIX M3Bematesx B 5 pa3 (tadm. 11.3). Ilpu 3Tom Takoro pasdpoca
3HAYEHUM IO BECOBOM KOHIIEHTpAIIMU JbIMa HE HAOMI0al0Ch. DTO CBUJICTENb-
CTBYET O TOM, YTO NPEANOUYTUTENIbHBIM U 0OJiee KOPPEKTHBIM B MaTeMaTHue-
CKMX pacueTax SBISETCS HMCIOJIb30BaHME 3HAUEHUs KOHLEHTpamuu JbimMa Cj,
BBIPAKCHHOU B Kr/m> (nm MF/MS). OueHka BEJIMYMHBI 3alIMINAEMON U3BEIIATe-
JIeM TUIOIIAM B 3aBUCUMOCTH OT JIOIYCTUMOIO BPEMEHU OOHApyXKeHUs MoKapa
Y CBOMCTB TIO’KapHOU HArpy3KH MpeIcTaBlieHa Ha HoMorpamme puc. 11.21.

Tabmuna 11.3

IHopor cpadaTsiBaHMsl ABIMOBBIX H3BeNIATEJIEIH, MIr/m°

Tun HpeBecuna Kab6ens BPT,

P (cocra) Bymara ATIPT Tkaub x/0 Pesuna
PUJI-6M 18,4 16,0 21,2 19,4 31,2
JINUTI-3M3, UI1-212 16,8 16,2 31,2 19,8 32,6
JUIT-CY 16,6 16,4 29,6 18,3 30,4
JINII-9 18,9 17,6 32,7 20,2 33,0

HccnenoBanns MaccoBok KOHIEHTpauuu apma Cy, MO, T MOJYJISl ONTHYECKON
IUIOTHOCTH cpeibl M, 1/M, moka3any HaTMure TECHOW KOPPEIISIIMOHHOMN CBSI3U MEXKITY
MOJTyJIEM ONTHYECKOM IIOTHOCTH M, KOHIEHTpaued C; 1 pa3MepoM YacTuIl IbMa d.
VYkazaHHasi 3aBUCUMOCTb ITPEACTABICHA B BUJIE IByX(aKTOPHON MOJIEIH:

m=0,041 C, +0,0134d - 1,36 . (11.26)

283



Hcnonb30oBaHne yKa3aHHOM 3aBUCHUMOCTH TMPEICTABISACTCS BaXXKHBIM C
TOYKHU 3PEHHS UCCIIEA0BAaHUSI U3MEHEHHUS BEJIMUYHMHBI ITOpora cpabaThIBaHUS IbI-
MOBBIX U3BEUIATENICH TPU TOPEHNUH PA3JIMYHBIX BEIIECTB U MATEPUAIIOB, a TAKKE
anmpUOPHON aHATUTUYECKON OLIEHKU BEJIMYMHBI TIopora cpabaThIBaHMs MO Mac-
COBOM KOHIIEHTPAIMU JbIMA, KOT/Ia U3 MACHOPTHBIX JTaHHBIX U3BECTHBI ITOPOTO-
BbIE€ 3HAUYCHUS TOJBKO MO ONTHYECKUM XAPAKTEPHUCTUKAM.

DKCIEPUMEHTHI MOKa3aJlk, 4YTO o0pa3yromiasicss B Ha4aJlbHOW CTaauu rope-
HUS JUCTIEPCUOHHASI CHCTEMA SIBJISIETCSI HEYCTOMYMBOM U B PE3YJIbTATE KOATYJIsI-
MU JbIMA HAOMI0AETCSl MEJIJIEHHOE CHUKEHUE ONTUYECKUX XapaKTEPUCTUK 3a-
JIBIMJIICHHOM cpefibl. DKCIIEPUMEHTAILHO ObUIO YCTAHOBIICHO, YTO 32 BPEMs KOa-
ryssitan (30 MuH) BenmmunHa @ ymenbmmiach ¢ 1,0 1o 0,64 1/m. D10 roBOpUT 0
TOM, YTO B HAYAJIBHOM CTaJIUM MOKapa MOPOTOBBIE XAPAKTEPUCTUKHU ABIMOBBIX
u3BelaTeNae! B 3abIMICHHON cpejie CTaOUIIbHBI U CKOPOCTh OCEIAHUSI YACTHUII
JIbIMa HE OKa3bIBAET CYIIECTBEHHOTr0 BiusiHUs Ha padoty JIIIN.

Jluneiinas ckopocTh ropenust, M/MuH  KoadduuueHT nsiMoobpazoBaHus
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MaccoBasi CKOPOCTb BbITOpaHUs, Topor cpabateisanms JI1H,
KI/MHH M Mr/m®

Puc. 11.21. Homorpamma 15 onpeieieHust ONTUMAaIbHOM 3amuiaemMoit tiomanu JITN
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Ecnu B mpouecce pacueToB MNOSBISETCS HEOOXOIUMOCTb OMPEICIIUTh
MHHUMAaJbHOE KOJIUYECTBO MaTepuana P,, KI, BbI3BIBAIONIETO cpabaThiBaHUE
JIIN nipu 3aganHOl TpaccupoBke cetu AlIC, To ciiegyer BOCHOIb30BaTHCA
CIEeNYIOIIEN 3aBUCUMOCTBIO!

Py =CF.HIK,. (11.27)

Kos¢pdumuent apiMooOpa3oBanus (OTHOIICHHE MAacChl YacTHIl JbIMa K
Macce CrOpeBIIETrOo BEIIeCTBA) MPHU IJIAMEHHOM TOPCHHWH JPEBECHHBI, TKaHH,
Ooymaru coctaBiseT Benmunny K, = 0,01 Kr/kr; mpu ropeHHM CHHTETHYECKHX
matepuanoB K, = 0,03; pesunst — K, = 0,05. [IpoBenenne pacyeToB MOXKET OKa-
3aThCsl MOJIE3HBIM MPU KOJIUUYECTBEHHOU OlLIeHKE 3(P(EKTUBHOCTH CpabaThIBaHUS
cMmoHTUpoBaHHbIX cucteM AIIC, a Takxe B mponecce NpUeMKH B IKCILTyaTalnio
YCTAHOBOK MOKapHON CUTHATU3AIUY.

OIIeHKa BPEMECHHU 06Hapymennﬂ noxxapa u3B€cliaTcJadMM IIJIaMECHHU

K cepuitHO BhIMyckaeMbIM H3BEIIATENSAM IUIAMEHU OTHOCSATCS: «Jlnabaz»,
«AM» (MI1-3-4), «Ameruct», «[lymbcap», «Habar». YcrpoiicTBa HMEIOT
cnenuduueckrue 0COOCHHOCTH MPUMEHEHHUS U UCTIOJIb3YIOTCSI, KaK MPaBUilo, s
3aIUThl HEOOJBIINX, B3PHIBOOMACHBIX MOMEIIEHUNA U ISl BKIIOUEHHS aBTOMa-
TUYECKUX YCTAaHOBOK MOXKapoTyuieHus. Mx 3amuiaeMasi mioimajab — OTHOCH-
TENbHO HEeOOoJIbIIas, a pa3MElIeHNEe U3BeIIaTeNIeH, KaK MPaBUIIO, PEKOMEHAYETCs
MPOU3BOJUTh HEMOCPEACTBEHHO Ha 3alllMIaeMOM OOOpPYJOBAaHUM WM CTEHE
nomenieHus. BorpocaM ontumuzanuu pa3MeieHus u3Belarenei miaMeHu asis
3aIIuThl 00BEKTOB MOCBsIIEHHI uccieaoBanus J1.B. Hes3oposga.

B HOpMaTHBHBIX JOKYMEHTaxX MpU OOOCHOBAHMH 3aIUIAEMOM TUIOMIAAN
HEJIOCTATOYHO MOJIHO, MO cpaBHEHUIO ¢ aApyrumu tunamu AlIM, orpaxkeHsl oc-
HOBHbIE TPEeOOBaHUS K Pa3MEICHUIO H3Beliarenei miamenu. OTCyTCTBUE YeT-
KUX PEKOMEHIAINI OrpaHUYHUBAET 00JaCTh UX MPUMEHEHHS, a TaK)Ke 3aTPyIHS-
€T NPOBEJCHUE CPaBHUTEIBHON OLIEHKU 3(PPEKTUBHOCTU HCMONb30BaHus. Ilo-
ATOMY NEPBOOYEPETHOMN 3aJaueil Mpu pa3MElICHUN HW3BeEIIaTeNIe IUIaMEHH, B
ocobennoctu tuma MII-329, sBisieTrcs 000CHOBaHHWE pPacYETHHIM METOJOM 3a-
IIMIIAEMON H3BEIIATeIAIMH TUIOIAaAu MmomMelieHus. [IpeanouyTuTebHbpIM SBIIS-
€TCsl pa3MeIllleHHe U3BeIlaTeNield Ha CTEHE MO/ YIIIOM K KOHTPOJIUPYEMOH MIoC-
KOCTH M0J1a. 3aluiiaemMas mioliaab IpeacTaBisieT cCoO0M B 3TOM Cliydae dJITUIIC
(puc. 11.22).

OCHOBHBIE TAPAMETPHI ONPEAECHAIOTCA U3 BHIPAKEHUMN
Foam = 7 a b = 0,5x(cos?A tg%s - sin’A)*°L,x, (11.28)

riae a, b — moayocwu siurnca;
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a = (R%- d*)**; (11.29)

d =«xsinc; (11.30)

Kk = Hlcos(c+A); (11.31)
R = x COSA tgo; (11.32)
c = 1/2 arctg L./H,; (11.33)
L.= (L - H?); (11.34)
b=L./2. (11.35)

3Bemarenu miaMmeHn
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Puc. 11.22. T'eoMeTpus pa3MenieHUs H3BEIIaTeNeH TUIAMEHHU B 3alUIIAeMOM TIOMEIICHUH

Jlnst ynoOcTBa MpOBEAEHUS PACUETOB MpPHU pa3pabOTKEe MPOEKTOB SILIUIIC
JOMYCKAeTCsl 3aMEHSTh BIUCAHHBIM B HETO NPSIMOYTOJIBHUKOM WA POMOOM.
[Imomane, KOHTpOIUpPYEMasi OJHUM HU3BELIATEIEM, paBHA

F3am =2 a b . (1136)

BennunHa KOHTpOIMpPYEMOW HM3BEIIATENSIMHU IUIOMIAJA B 3aBUCHMOCTH OT
BBICOTBI YCTAHOBKH €T0 MO YIJIOM K KOHTPOJIMPYEMOU INIOCKOCTH OINPEAEIISIETCA
u3 HoMorpammel (puc. 11.23).

DKCMEPUMEHTAIIBHO OBLJIO YCTAHOBJIEHO, YTO U3BEIIATEIh TAPaHTUPOBAHHO
oOHapy)XMBaeT TECTOBBIN oyar moxkapa (remran, Td-5) Ha onpeneacHHON TUTO-
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a1 B 3aBUCHMOCTH OT JAIILHOCTU PACIONOKeHUs odara TOpeHus (Ly,y). 3Ha-
YeHUS Lp.x A7 TECTOBBIX OYAroB MOKapa Pa3iMyHON IUIOIIATU MPUBEICHBI B
tabn. 11.4. Cepuitnbiii n3Bemarens MII1-329 BeimyckaeTcsi ¢ yCTaHOBICHHBIM
YPOBHEM UyBCTBUTEIBHOCTH 2.
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Samnuiaemast IOIAb, M

Puc. 11.23. Homorpamma Juis onpeiesieHus 3allyIaeMoi TUIOIAA1 U3BEUIaTeIeM IIaMeHH

AJITOpUTM pacuera yCIOBUM Pa3MENICHHUS aBTOMATUYECKHUX W3BELIATENECH
IJIAMEHU BKIJIIOYAET onpeaeseHue Ly, Mo KpUuTuueckoMy 3HAUCHUI0 MUHUMAIIb-
HO PErUCTPUPYEMOU IUIOLIATU TOPEHUs Fre.; (€€ BeMMUMHA OmpeensieTcs pac-
YETOM HJIM 33/1a€TCS 3aKa3YMKOM), ONPENEICHUS MO L. M BBICOTE TIOMEIICHHMSI
H, makcuManbHOM 3aIlMIIAEMON IUIOIIAJA U 3aTE€M IO MPEACTABICHHBIM 3aBU-
CUMOCTSIM ONPENCISAIOTCS BCE TEOMETPUUYECKHUE MapaMeTpbl U KOOPAUHATHI 3a-
[IUAITAEMOHN IITOIIAIH.

Tabmuna 11.4

MakcumaJibHasi 1aJbHOCTh O0HApY KeHHus JiaMenu usBemareiaem UII-329 ""Ameruct"

MakcuMaibHas NaabHOCTh OOHAPYKEHHS TUIAMEHH Lyay TIPH Pas3IMIHBIX
[Inomaae yepeaHEHHOTO YPOBHSIX UyBCTBUTEIHHOCTH, M
TECTOBOTO MOXKAapa, CM
v 2y 1y
1000 10-12 12-14 14-16
4000 16 -18 20-22 24 — 26
10000 26 — 28 29-31 32-34
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[Tpu pa3melnieHny u3BenaTeNed MIaMEHU 0] MOTOJIKOM MoMmelneHus (Ta-
KO€ PacIoJIOKEHHE MEHEE MPEANOYTUTENbHO, TaK KaK YCIOXKHSIOTCS YCIOBHUS
OKCIUTyaTallii UCIOJIb3yeMOoro o0OpyIOBaHMS) 3allUIIaeMasi IUIOmaab TPe-
CTaBJIIeT cO00M KpyT W ompenensercs mo Gopmyse (npu pasmemenun AT Ha
paccTossHUM 1 M OT TIOTOJIKA):

Foaw = T(H -1)* tg” {arccos (4 - 1)/Liax}- (11.37)

OneHka BpeMeHH 0OHApYKEHHS MOXKapa U3BENIaTeeM IUIAMEHU 3aKIova-
€TCSl B ONPECIICHUH BPEMEHU TOPEHUS 1O MUHUMAJIbLHO PETUCTPUPYEMOU ILIO-
maan Fr., Ha TpaHUIEe CEKTOpa 3allyilaeMor Tuiomaau F,,, mpu MakcuMallb-
HOM 3HA4Y€HUH L, C YyUIETOM MHEPIMOHHOCTU u3Bewarens. [Ipu s3ToM uzBect-
HBIMU TIO0 YCJIOBUIO Pa3MEIICHUSI SIBISIOTCSA 3HAUCHUSI BeMUYUH: Fioy, H, Liax.
Hcnonb3ys 3TH 3Ha4YEHUs, HAXOAAT TapaHTUPOBAHHO OOHAPYKUBAEMYIO H3Be-
1IaTesaeM IJI0Ia b TECTOBOTO MOXKapa Fiec; U BpeMs €ro OOHAPYIKEHUS:

Toon = 1,13(Feer) "IV, +t,, (11.38)

rae V, — IuHeitHas CKOPOCTh PaCIpOCTPAHEHUS IJIAMEHH, M/C.

11.1.6. IIpuHIUIBI pa3MelleHUsA ABTOMATHYECKHX MOKAPHBIX
u3Benareje HaA 00LEeKTaX

Pa3Memenne m3BemaTeneii Ha 00beKTaX MPOU3BOIUTCS B COOTBETCTBUU C
tpedboBanusmu CHull, HITb 88, P/ 78.145, a Taxke TeXHHYECKHUMH TpeOOBa-
HUSIMH Ha YCTAHOBKY, M3JIOKEHHBIMH B IMACTIOPTHOM TEXHHYECKOHN JOKYMEHTa-
nun. [lapamMeTpsl pa3MeIeHns 3aBUCAT OT THIIA TTOKAPHOTO W3BEIIATENIs, BBICO-
THI TIOMEIICHUS U JIP.

Ecam ycraHoBKa MoKapHOM CUTHAIM3AIUMK TIPSIHA3HAYCHA SIS YIIPABICHHS
ABTOMATHYCCKHUMH YCTAHOBKAMH ITOXKAPOTYIICHHS, JBIMOYIAJICHUS M OITOBEIIe-
HUS O TMOXape, KaXAyl0 TOUYKY 3alllMINaeMON IUIONIaJ I HEOOXOIUMO KOHTPOJIH-
pOBaTh HE MEHEE YeM JBYMS aBTOMATHUYCCKHMH ITOKAPHBIMH HM3BCIIATEIISIMHU.
MakcuMaabHOE PacCTOSHHUE MEXKTY JTYOIHPYIONIUMH JTBIMOBBIMHU WIJIM TETUIOBBI-
MH TOYKapHBIMHM H3BEIIATEISIMU JIOJDKHO OBITh PaBHO IMOJOBHHE HOPMATHBHOTO,
€CJIM yCTAaHOBKA IMOYKAPHOM CUTHAJIM3AIMHU IPEAHA3HAYCHA IS YIPaBJICHUS yC-
TaHOBKaMU I0KapOTYIICHHUS, ABIMOYIAICHUS U OIOBEIICHUS O TTOXKape.

OnnuM merom nmokapHOW CUTHAM3AIUKU C HEAJPECHBIMU MOXKAPHBIMU
H3BEMIATEISIMH JIONYCKAaeTCs: 000pya0BaTh 30HY KOHTPOJIS, BKIFOYAIOIIYIO:

MTOMEIIEHHUS, PACTIOIOKEHHBIE Ha Pa3HbIX dTaXkaX, IPH CyMMapHOH ILIoIIa-
i 3panns 300 M2 U MEHEE;

He 0OoJiee JecATH MOMENICHNH, H30JIMPOBAHHBIX U CMEKHBIX C HUMH, CyM-
MapHO# 1omanpio He 6oaee 1600 M2, PACIIONIOKEHHBIX Ha OJHOM JTa)ke 37a-
HUS 1 UMEIOIINUX BBIXOJ B OJHO U TO K€ MmomerieHue (KOpHUaop, X0, BECTH-
O10JIb M T.IL.);
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He OoJiee JBAJLIATH MOMEIIECHUM, M30JIMPOBAHHBIX M CMEXHBIX C HUMHU,
CyMMapHOii miomansio He Gomee 1600 M2, PACIONOKEHHBIX HA OTHOM TAXKe
3JIaHUS ¥ IMCIOIIMX BBIXOJ B OJHO U TO e TIOMeIIeHHe (KOPUI0p, XOJUI, BECTH-
OOJIb W T.II.), TIPU HaJWYUU BBIHOCHOM CBETOBOW CHTHAJIM3AIMKA O cpabaThIBa-
HUU TOXAPHBIX HU3BEIIAaTeNeld HaJl BXOJOM B KaXX/10€ KOHTPOJIMPYEMOE MOMe-
HICHUE.

[Tpu CIIOKHOM PacCIOIOKCHUN TTOMEIICHUH Ha 00BheKTe (MMOMEIICHUS MMe-
IOT BBIXOJIBI B MMPOTSHKEHHBIA KOPUAOP ¢ MHOXKECTBOM ITOBOPOTOB H T.II.) pacyeT
KOJIMYECTBA 3al[UIIAEMbIX MOMEIICHUN, OXBAThIBAEMbBIX OJIHUM MOKapHBIM
nuieiihoM ¢ HeaJAPEeCHBIMH MOXKAPHBIMU U3BEIIATENISIMU B 3aBUCUMOCTH OT IUIO-
maau MOMEIEeHU U KOHPUrypanuu oObeKTa, CIeayeT TPOU3BOJUTh aHAIUTH-
yecku. CyMMapHOe BpeMsi 00X0/1a MOMEIIEHUN ASKYPHBIM MPU MUHUMAIbHOU
CKOpOCTH NBIKEeHHS 110 00bekTy 0,8 M/c u Bpems1, HEOOXoquMoOe TSl Tiepeaadn
COOOIIIEHMSI B TIOKAPHYIO YacTh, HE JOJDKHO MPEBHINIATH, KakK MmpaBuio, 10 Mus.

KonnuecTBo aBTOMaTHYECKHUX MOXKAPHBIX U3BENIATENCH, YCTaHABINBAEMbBIX
B 3al[UIIAEMbIX TOMEIIEHUAX WM 30HaX KOHTPOJIS, CIEyeT ONpeAesiTh, UCXO-
151 U3 HEOOXOIMMOCTU OOHAPYKEHUS 3arOPAHUI MO BCEH TUIOIIAU UK BO BCEM
00bEME 3alUIIAEMOr0 MOMEIIEHHS, WK, COOTBETCTBEHHO, 30HBI KOHTPOJIS, a B
cllydae MPUMEHEHHS M3BeIaTeN el TUIAMEHU U TUTOIaau (MOBEPXHOCTH) 000py-
noBaHus. B KakIoMm 3amuimaeMoM MOMEIICHUH CIIeTyeT YCTaHABIUBATh HE Me-
Hee JIBYX MOKapHbIX U3BEIIaTeCH.

B 3amuiaeMoM moMeIIeHUH JOMYCKAeTCsl YCTAaHABJIMBATh OJIMH TOXap-
HBII U3BENIaTeNb, €CJIM OJITHOBPEMEHHO BBITIOJIHSIIOTCS CJICIYIOIINE YCIOBUS:

1) mroma s MOMEIIeHUsT He OOJIbINe 3allUIacMON TIOXKAPHBIM H3BeIaTe-
JIeM TUIONIaAH, YKa3aHHOM B TEXHUUYECKON JOKYMEHTAIMU Ha HETO, U He O0JIble
CpemHei miomaay, ykazanaoi B Tada. 11.5 — 11.9;

2) TIOYKapHBI M3BEIIATENb SBJISCTCS aJPECHBIM,

3) oOecrieunBaeTCs aBTOMATHYECKUH KOHTPOJL PabOTOCIIOCOOHOCTH TIO-
KApHOTO M3BELIATENs, MOATBEPKAAIOIIMN BBINOJHEHHE UM CBOUX (DYHKIUN ¢
BbIJJaYeil U3BEIICHUSI O HEUCIIPABHOCTH HA MPUEMHO-KOHTPOIBHBIN PpHOOD;

4) 1o CUTHAJY ¢ TIOYKapPHOTO M3BEIIATEsl anmnapaTypa yipaBieHUs HE MPo-
M3BOJIUT BKIIFOUEHHE aBTOMATHYECKUX YCTAHOBOK TOKAPOTYIICHUS WX JTBIMO-
yIAJICHUS WJIM CUCTEM OITOBEIICHHS O moxape 5-ro tuna mo HITb 104.

Toueunble moKapHbIE U3BEIIATENIN, KPOME M3BEIIATENEeH MIaMEeHU, CIEAy-
€T YCTaHaBIIMBATh, KaK MPaBWIIO, MO MOKphITHEM (TiepekpbiTreM). [Ipn HEeBO3-
MO>KHOCTH YCTaHOBKH HM3BeIIaTelIel HENMOCPEACTBEHHO O] MOKphITHEM (TIepe-
KPBITHEM) JOIYCKACTCSI UX YCTAaHOBKA HA CTEHAX, KOJIOHHAX W JPYTHX HECYIIUX
CTPOUTENHHBIX KOHCTPYKIIHSIX, & TAK)KE KpEIUICHHE Ha TPOCax.

[Ipr ycTaHOBKE TOUYEYHBIX IMOKAPHBIX HM3BEIIATEICH TOJ MOKPHITHEM HX
clelyeT pa3Mernarh Ha pacctossaun He meHee 0,1 M ot cTeH.

[Tpu ycTaHOBKE TOUCUYHBIX MOXKAPHBIX M3BEIIATEICH HA CTEHAX, CIeIalb-
HOM apMaType WM KpEIUICHMH Ha TPOocaxX UX CIEAyeT pa3MellaTh Ha paccTos-
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Hun He MeHee 0,1 M oT cocemHMX cTeH, Ha paccTossHur He MeHee 0,1 M u He 6o-
nee 0,3 M — OT TOKPHITHS, BKITFOYAs Ta0apUTHI U3BEIIATEIIS.

[Tpu ycTaHOBKE TOUYEYHBIX JTHIMOBBIX U TEIIJIOBBIX MOKAPHBIX U3BEIIATEIICH
B IMOMENICHUAX IMIUPUHON MEeHee 3 M 10T (PasbIIITonoM, HaJl (paTbIIITOTOIKOM H
B JIpyTUX IMPOCTPAHCTBAX BHICOTOM MeHee 1,7 M paccTosHUS MEXIy H3Bellare-
JsMU, yKazaHHble B Ta0a. 11.5, nonmyckaercst yBennuuBath B 1,5 pasa. Ilpu atom
KOHCTPYKIIMHU TEPEKPhITUN (pasbiimnoiia U QanbIInoToiaKa JTOMKHB oOecreun-
BaTh JIOCTYII K MTO’KAPHBIM W3BEMIATENSAM I uX o0cmyxuBaHus. [loxapHbie n3-
BEIIATENH, YCTAHOBICHHBIC MO (abIIMOI0OM, HaJ (HaTbIIIOTOIKOM, JOJKHBI
OBITH TTOJKITIOYEHBI K CAMOCTOSATEIILHOMY TUTIeH (Y MOKapHON CHUTHANIH3AIUU U
UMETh BEIHOCHOE YCTPONCTBO ONTHYECKOW WHIUKAIMK JTUOO OBITH aJpECHBIMH.
JIBIMOBBIE W TEIJIOBBIC TOYCUHBIE TIOKAPHBIC MU3BEIATEIN CICIYET YCTAHABIIH-
BaTh, KaK MPABUJIO, HA MIOTOJIKE.

[Ipy HEBO3MOXKHOCTH YCTAHOBKHM HW3BELIATEJIEH HA MOTOJKE JIOMYCKAeTCs
YCTaHOBKA UX Ha CTeHaX, Oaykax, KojJoHHax. JlomyckaeTcs moiBecka U3BeniaTe-
Jiell Ha Tpocax IMOJ] MOKPHITHEM 3aHUA CO CBETOBBIMH, adPAIIMOHHBIMU, 3€HUT-
HbIMU (DOHAPAMU.

B atux cnydasx m3Bematenn HEOOXOAMMO pa3MeliaTh Ha PAacCTOSHUU HE
6oee 300 MM OT TIOTOJIKA, BKITFOYas TabapuThl u3Bemarens (puc. 11.24).

[ToxapHblid Poiuk
H3BENIaTeIIh

OKOHEYHOE
YCTPOUCTBO
Ponuk ‘= TH 13 l
e =L/2 it - L -I= L =.eLlZ
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Puc. 11.24. Bapuant cxemsl pazmenienus AIIM Ha Tpocax o1 HepeKpbITHEM 3aHUS

JIBIMOBBIE W TEIIJIOBBIC TIOKAPHBIC M3BEIIATENH CJIEIYyET yCTAaHABIUBATH B
KOKJIOM OTCEKE IIOTOJIKA, OTPAHWYEHHOM CTPOUTEIHHBIMA KOHCTPYKITUSIMHU
(bankamu, poroHamMH, peOpaMu IUTUT M T.I1.), BBICTYMAIOMIUMHU OT TOTOJIKA Ha
0,4 m u 6onee (puc. 11.25). [Ipu HaTMYKMK HA TIOTOJIKE BBICTYMAOIINX YaCcTEH OT
0,08 no 0,4 M KOHTpOIUpPYyEMas ILIONIAAb YMEHbIaeTcs Ha 25 %.

B caydae, ecnm B KOHTPONMPYEMOM TIOMEIIEHWHW HUMEIOTCS KOpobda
(puc. 11.26), TexHoNOrMYeCKHe TUIOMAIKU mupuHOH 0,75 M, HMeEroIIre CILIONI-
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HYIO KOHCTPYKIHIO U OTCTOAIIUE I10 HU)KHEH OTMETKE OT MOTOJIKA Ha pacCToA-

Huu Oonee 0,4 M, oI HUMHU Tak)Ke HEOOXOIUMO JOIMOTHUTEIBHO YCTaHABIIH-
BaTh MOKapHbIEC U3BEIIATEIH.

OKoHEYHOE
YCTPOMCTBO

AL A TR T
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Puc. 11.25. Pazmemenune AITM Ha OTOJIKE TTOMEIEHUS
C BBICTYMAIOIIUMH pedpaMu MePEKPHITUS
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Puc. 11.26. Pa3menienre JpIMOBBIX TIOXKAPHBIX U3BENIATeNel B OTCEKAaX MOMEIICHHS,
00pa30BaHHBIX CTEJUIAXKAMU

ABTOMaTHYECKHE IMMOKapHBIC MU3BCIIATCIIN CICAYCT YCTAHABJIMBATH B KaXX-
JOM OTCCKEC IIOMCIICHM, O6p330BaHHOM mITadeIsIMu MaTCpHUaIOB, CTCILIA)KAMU,

000pyIOBaHUEM, CTPOUTEITHLHBIMU KOHCTPYKITUSMH, BEPXHUE KPasi KOTOPHIX BBI-
CTymaroT oT notoika Ha 0,6 M 1 MmeHee.
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ABTOMaTHYECKHE TOKApHbIE U3BEIIATENIN HEOOXOIUMO MPUMEHSTH B CO-
OTBETCTBHUU C TPEOOBAHUSMH TEXHUYECKUX YCIOBUHM, CTAH/IAPTOB U MACHIOPTOB C
Y4E€TOM YCIIOBUH Cpeibl KOHTpOIHpyeMbIX mometienuil. [Ipu paspabotke HOp-
MAaTHUBHBIX TPeOOBaHMI MO 3aIIUINAEMON TUIOIIAIN MOXKAPHBIMU U3BEIATEISIMH,
MIPU PA3JIMYHON BBICOTE PACIOJIONKEHUSI HEOOXOIMMO MUHUMHU3UPOBATH OJUH U3
OCHOBHBIX OTIPEEIISIONINX MApaMEeTPOB — BpeMsi OOHAPYKEHUS MoXkKapa.

Tabnuua 11.5
Toueunsble TLIMOBbIE MOKAPHbIE U3BEIIATEH

BricoTa 3amnuinaemMoro CpenHss miomanib, MaxkcuManbHOE PacCTOSTHUE, M,
IMOMEIICHUS, M KOHTPOJIHpyeMasi OJTHIUM MEXTY OT U3BEIIATEISA
H3BCIATCIIEM, M W3BEIATEIIAMA J0 CTE€HBI
Jlo 3,5 Jlo 85 9,0 4,5
Cssie 3,5 0 6,0 o 70 8,5 4,0
Csrie 6,0 mo 10,0 Jlo 65 8,0 4,0
Cssoime 10,5 no 12,0 Jlo 55 7,5 3,5

JIuHeliHbIE ABIMOBBI€ IMOKAPHBIC H3BCIIIATC/IN.

bnok npuémunka (bI1) u 610k n3nyyarens (bU) nuHEHHOTO JHIMOBOTO TO-
xapuoro u3sernarens (JIJIIIN) cienyer ycTaHaBIMBaTh Ha CTCHAX, HEPErOpojI-
KaX, KOJIOHHaX W JPYIUX HEMOJBWKHBIX U YCTOMYUBBIX KOHCTPYKIUSX TaKUM
oOpa3oM, uto0sl onTtudeckasi ocb bU u BII mpoxoauna Ha paccrositHuu He Oosee
0,4 M oT ypoBHS HOKPBITHS (TIEpeKphITHs). Bilok mpuéMHMKA M OJIOK M3TydaTess
JIAIIN cnenyer pa3Merats Ha CTPOUTENBHBIX KOHCTPYKIUAX OMEILIECHUS TAKUM
o0pa3oM, 4TOOBl B 30HY OOHApyXEHHUS MOKAPHOTO M3BEIIATEIsl HE IMONaJaiu
pa3IMyHbIe IPEIMETHl U KOHCTPYKIIMH MPU €T0 dKCIuTyaTanuu. Pacctosinue Mex-
ny bW u BII onpenensieTcss TEXHUYECKOW XapAKTEPUCTUKON MOKAPHOTO U3BEIIA-
tens. [lpu dhopmupoBaHUM 30HBI KOHTPOJIA, 00pa3yeMoil 30HaMH OOHapyKEHUs
JIAIIM, MakcuManbHOE PACCTOSHUE MEXAY MX MapaJUIEIbHBIMA ONTUYECKUMU
OCSIMHU, ONITHYECKOW OCBhIO U CTEHOM B 3aBUCHUMOCTH OT BBICOTHI YCTAaHOBKHU OJIO-
KOB TTO’KapHBIX M3BEIIATENICH CleayeT OnpenensaTh mo Taom. 11.6.

Tabmuna 11.6
BbicoTa ycTaHOBKH 0JI0OKOB IOKAPHBIX M3BelIaTenei

BeicoTa ycTaHOBKM
U3BELIATENS, M

MakcuMalibHOE PaCcCTOSTHUE
MEXKY ONITUYECKUMH OCSI-
MM U3BELIAaTEIEN, M

MaxkcumanbHO€ paccTosTHHUE
OT OIITUYECKOI OCH
U3BELIATENS IO CTEHBI, M

Ho 3,5 9,0 4,5
Caeiure 3,5 1o 6,0 8,5 4,0
Ceoimie 6,0 o 10,0 8,0 4,0
Ceoimie 10, 0 mo 12,0 7,5 3,5
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B momemenusx BeicoTol ceime 12 m u g0 18 m JIJIIIU cnenyer, kak mpa-
BUJIO, YCTAaHABJIMBATh B JIBa Apyca, B COOTBETCTBUU ¢ Tabu. 11.7, mpu sToMm:

nepBeiil sspyc JIJITINA cneayer pacmonarate Ha pacctosauu 1,5 — 2 M 0T
BEPXHEr0 YPOBHS MOXKAPHOUM HArpy3Ku, HO He MeHee 4 M OT IUIOCKOCTH 1014,

BTOpoi spyc JIJIITU cnemyer pacmonarate Ha pacctosanu He 6omee 0,4 m
OT YPOBHS MOKPBITHUS.

JIATIA cnengyer ycTaHaBiIMBaTh TakKUM 0Opa3oM, 4YTOOBI MUHHUMAJIBHOE
PAcCTOSIHME OT €ro ONTUYECKON OCH J0 CTEH M OKPYKAIOIIMX MPEIMETOB OBLIO
He meHee 0,5 M.

Tabnuna 11.7
Xapakrepucruka ycranosxku JIJIIIN

Bricora Spyc BeicoTa ycTaHOBKU MakcuMalIlbHOE pacCTOsIHUE, M,
3aIIMIIAeMO- U3BELLATENs], M MEXy ONTHYe- OT ONITHYECKOI
ro nomeie- CKHMU OCAMU ocu JIJIITN
HUSI, M JIIIIA JI0 CTCHBI
1,5 -2 ot ypoBHA
Csoire 12,0 [10’KapHOW Harpys3KHu,
1 7,5 3,5
1o 18,0 He MeHee 4
OT IJIOCKOCTH T0J1a
2 He 6oxee 0,4 75 35

OT INOKPLITUA

To4yeuyHble TEIJIOBBIE MNoKapHbIC U3BCIIATC/IN.

[Inomanb, KOHTpoNIMpyeMasi OJJHUM TOYEHHBIM TEIJIOBBIM MOKAPHBIM W3-
BeIllaTelieM, a Tak)Ke MAaKCUMallbHOE PACCTOSIHUE MEXAY U3BEUIATEIsIMU U U3-
BeIllaTelIeM U CTEHOU MpH KBaJApaTHOU cXxeMe pa3MellleHHs h3Belarenel Ha mno-
TOJIKE 0€3 BBICTYMAIOIINX YaCTeH He0OXOMMMO onpeaenaTsh mo tadu. 11.8, Ho He
MIpEBbIIIAsl BEJIMYMH, YKAa3aHHBIX B TEXHUYECKUX YCIIOBHSIX M MACHOPTaX Ha U3-
BEIIIATEIIH.

Tabauua 11.8

PasMmenmeHre TOYeYHbIX TEMJIOBBIX MOKAPHBIX H3Belaresen

BricoTa 3anmumaemo- Cpennsisi momaip, MakcuMalibHOE PacCTOSIHUE, M,
0 IIOMCIUICHUA, M KOHTPOJIN Mast HUM
m OHTPOJIHPYC oA MEXIY OT M3BeIIaTenIs
HN3BCUIATCIICM, M

HN3BCUIATCIIIMU 10 CTCHBI
o 3,5 o 25 50 2,5
Cssie 3,5 0 6,0 o 20 4,5 2,0
Cssie 6,0 mo 9,0 o 15 4,0 2,0
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ToueuHble TEIIOBBIE MOXKAPHBIE HM3BEINATENH CIEAyEeT pacrojiaraTh Ha
pacctostaur He MeHee 500 MM OT TEeTUTOM3ITyJaroInX CBETWILHUKOB. [lpu BbI-
O0ope M YCTAaHOBKM TOUYEYHBIX TEIUIOBBIX IMOXAPHBIX W3BEHIaTENeH clienyeT
YYHUTBIBATh, UTO TeMIEpaTypa cpadaThiBaHUS MAKCUMAJIbHBIX U MaKCHUMAaJlbHO-
nuddepeHranbHLIX U3BEIaTeIel Jo/mKHa ObITh He MeHee yeM Ha 20 °C Bolie
MaKCHUMAJIbHO JOMYCTUMOM TeMIlepaTyphl BO3yXa B IOMEIICHUU.

JInHelHbIe TeI10BbIe IMOKaPHBbIC U3BCIIATC/IN.

Jluneitnple TemuioBbie moxapuble u3Bematenan (JITIIM) (repmoxabenn)
cleayeT, Kak MpaBUJIO, MPOKIAJbIBAaTh COBMECTHO WM B HEMOCPEICTBEHHOM
KOHTaKTe ¢ noxkapHou Harpyskou. JITIIM nomyckaeTcss ycTaHaBIMBaTh NOJ Iie-
PEKPBITHEM HAJl TTO’KapHON HArpy3Koi B COOTBETCTBUHU ¢ TaOiu. 11.8, mpu sTom
3HAUYCHUS! BEJIMYUH, YKAa3aHHBIX B TaOJuUIlE, HE JOJKHBI MPEBHIIIATH COOTBETCT-
BYIOIIUX 3HAYEHUM BEITWYUH, YKA3aHHBIX B TEXHUYECKOW IOKYMEHTAIlUU HU3rO-
toBuTensA. [lpu creia)xHoM XpaHEHUM MaTepHalioB JOMYCKAaeTCsl MPOKJIIAJbI-
Bath JITIIM no Bepxy sipycoB u creutaxkei. [Ipu ucnons3osanuu JITIIN ¢ To-
YEYHBIMU YYBCTBUTEJIBHBIMU 3JIEMEHTAMU PACCTOSIHUE MEXIY ATUMH SJIEMEH-
TaMH HE JIOJDKHO MPEBBIIATH PACCTOSHUM MEXAY U3BEHIATEISIMU, YKa3aHHBIMU
B Tabn. 11.9. OueBumHO, 94TO YeM OJMKE PACIOJIOKEH M3BEIIATENb K OYary Io-
*apa, TeM ObICTpee OH OyleT OOHapyKEH.

Tabmuna 11.9
Pacnosnoxkenne JMHEHHBIX TEIJIOBLIX IMOKAPHBIX U3BeLIAaTe el

BricoTa ycraHOBKH MakcuManabHOE PacCTOSTHHE, M,
W3BEIIATENS, M MEX]Ty YYBCTBUTEIHHBIMHU OT YyBCTBUTEJILHOTO JJIEMEHTA
JJEMEHTAMU U3BEILATENS W3BEILATENS 10 CTEHBI
o 3,5 5,0 2,5
Ot 3,5 10 6,0 4,5 2,2
Ot 6,0 10 9,0 4,0 2,0

Onnako B OOJIBIIMHCTBE CIYy4aeB HEBO3MOXKHO alPUOPHO TOYHO OIpese-
JIUTh MECTO BO3HUKHOBEHMS oyara ropeHus. [1o3ToMy mpuxXoauTcs pa3sMenarb
MOYXAapHbIE W3BEIIATENH, MPEANoJiaras paBHYK) BO3MOKHOCTh BO3HUKHOBEHUS
roXapa 1o Bceul miomaau. Ecnu B 3amuiaeMoM MOMEIIEHUN BbIIECIUTh HEKO-
TOPYIO 30HY, PAcCTOSIHUE OT KOTOpPOM 10 u3BemiaTesss He OyAeT MPEeBHIIATH
MpEAEIbHOTO, TO BpeMsl 0OHAPY>KEHHSI MOXKapa COOTBETCTBYET JOMYCTUMOMY U
€€ MOYKHO CUMTaTh 30HOM 3ammuThl AII.

B nomemienuu sTa 30Ha Oyaer uMerh popMmy ycedeHHOUM (Qurypsl Bpare-
HUsI, a U3BEILIATENIb 3aMET MECTO Ha €€ ocu. Ha ypoBHE mona 3amuinaemas
IJIOIIA/Ib MPUMET (PopMy Kpyra, Ha IIEHTP KOTOPOro MPOEKTUPYETCs H3Bella-
Tenb. JlJis pelieHus 3aiadyd ONTUMM3alMu BblOOpa cxeMbl pazmemienus AIIA
cleyeT ONMpEeACIUTh KpUTepul onTuMu3anuu. VMICXOAHBIM MOJIOKEHUEM BbIOO-
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pa Takoro Kpurtepusi OyJeT SIBISATHCS BBINOJHEHHE TpeOOoBaHUM HOpM obecrie-
YUTH ONpeesieHHYI0 (OHO WIIM IBYKPATHYIO) CTCIICHb IMEPSKPBITUS 3allHIac-
MOW IIJIONIA/IM U3BEINATEISIMH, Pa3MEIICHHBIME B ioMeriennu (puc. 11.27).

Puc.11.27. Cxema OJHOKPATHOTO MEPEKPHITHS 3AIIUIIIAeMOH TUIOIIAIN

B marematnueckoll TEOpHH MOKPHITUS JJISI 3TOTO HCIIOJB3YETCS TOHSITHE
Kpamuocmu nOoKpulmust, KOTOpOe aHAIOTUYHO TEPMHUHY CMeneHb nepeKkpbimusi.
[TpumenutenpHo k AIIC cnegyer paccMaTpuBaTh IBE TPYNIBI KPUTEPUEB OTI-
TUMU3ALUU: Jughghepenyuposanmvle 1 cmoxacmuueckue. K nepBoit rpymnmne ot-
HOCHUTCSI KPUTEPUN TUTOTHOCTH TIOKPBITHS, KOTOPBIN TMOKAa3bIBAET, CKOJBKO W3-
BEIATEJICH KOHTPOJIUPYET CIUHUITY TUIOIIAIH 3aIUIIIAEMOTO TIOMEIICHUSI.

Ha mpaxTuke ucmonp3yercsi OJHOKPATHOE W JBYKPATHOE TEPEKPHITHE C
WCIOJIb30BAHMEM KBAJIPATHOM CXEMbl pa3MeEIleHUsl u3Bemarenei. B atom ciy-
qae paccTosiHue L MeXIy coCeTHUMU M3BEMIATEISIMU HE TIPEBBIMIACT 3HAYCHUH,
yka3zaHHbIX B Ta0y. 11.3, a paccrostaue ot AIIW mo cteH He mpesbimaet L/2.
[Tpu nByKpaTHO# cXeMe pa3MEIIeHHUs PACCTOSTHIE MEXIY M3BEIIATEIIMU OTHO-
To psma cocTaBnseT 2 /2 R,. Cxema pa3sMeleHH s, IIIOTHOCTh TIOKPBITHS KOTO-
poii OyaeT MUHUMAaJIbHA TIPH 3aJaHHOW KPATHOCTH 3aIUThI, CTAHET ONTHMAaIh-
HOM, TaK KaK 9eM MEHBINE TUIOTHOCTh MOKPHBITHS, TEM MEHbIIIEE YUCIO aBTOMA-
TUYECKUX TIOKAPHBIX U3BENIATENEH ee pean3yerT.

Tak, ogHokpatHoe pasmemnieHne AIIM oGecnieunBaeT paccTaHOBKA M3BEIIA-
TeJe B yriax paBHOCTOPOHHEH TPEYroJbHOW PEMIETKH WM TPEYTOJIBHON CXe-
MBI pazMenieHus. CuuTaeTcs, 9To Takas cxeMa HanOoJjiee palroHaabHa ¢ TOYKA
3peHuss MUHUMH3AIUU KOJIWYEeCTBa m3Bemareneid. [lapaMeTpsl Takol pemeTku
CJICITYIONINE. PACCTOSTHUE MEXIY M3BEIIATeNIIMU paBHO R,./2 ; paccTosHHUE Me-
x1y cocenanmu nuterihamu (psakamu AITN) npuanmaeTcs paBHbIM 3/2 R,.

KoopauHaTHbIe cXeMbl pa3MeIeHus B BUJE MTPaBUIILHOTO KBaapaTa U Iiec-
TUYTOJHHUKOB yIOBJICTBOPSIOT YCIOBHUIO CIUIONTHOTO MOKPBITHSI, PUYEM KBaI-
paTHasi cxema oOecreunBaeT OJHOKPATHOE IOKPHITHE IUIOCKOCTH KpyTramu.
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[lecTryroapHas WK TeKcaroHabHas cxema pasmernenus (puc. 11.28) odecre-
YMBAET IBYKPATHOE MOKPHITHE TUIOCKOCTH WM €€ IBYKPATHYIO 3allUTYy.

[L]
1/2R;  Rq
1

1 1 7 1

N
Py,
&

Puc. 11.28. /IBykparHas rekcaroHanbHas cxema pazmerienus AIIN

DOTta cxeMa sBJsSETCS HamOoyiee HaJACKHOW MO OOECIEUEeHHIO PacYeTHOIO
BpEMEHU CpabaThIBaHUs CUCTEM PAHHET0 OOHApYKEHUs IOo)Kapa C IMOCIeaylo-
MM BKJIFOYEHHEM CHCTEM aBTOMATHYECKON MPOTHUBOIOKAPHOM 3aIlUTHI. Xa-
PaKTEPHBIE JIEMEHTHl OJHOKPATHOM TPEYTOJIBHON M ABYKPATHOW IIECTHYTOJIb-
HOM cxembl pa3mernierns AITN nmokaszanst Ha puc. 11.29, a, 6.

Puc. 11.29. XapaxtepHblil 3JIeMEHT OJHOKPATHOU TPEyroJbHON
U IBYKpPATHOM IIECTUYT0OJIbHON cXxeMbl pa3melenus AIIN:
a — OJTHOKpaTHas TpeyroybHas cxema pasmenienus AllH;
6 — IByKpaTHasl LIeCTUyrojbHas cxema pasmenienus Al
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CroxacTUyecKkuil KpUTEepui ONTHUMU3AIMU BBIOOpA U pa3MeElIeHus MoxKap-
HBIX M3BELIaTeNel XapaKTepu3yeT BepOsTHOCTh OOHAPYKEHHUs MOoXKapa U3Bella-
TEJISIMU, PAa3MEIICHHBIMHA MO OIPEICICHHON CXEME M0 3aJaHHOMY IapameTpy
BEPOSITHOCTH F(t), TOIyCTUMOIO BPEMEHU OOHApYKEHHs I0XKapa, AOIyCTUMOMN
TEIIOBOM MOIIHOCTH O4Yara ropeHus, MpeiebHON MacCce CrOPEBIIETO MaTepua-
Ja, TOMYCTUMOM MO YCIIOBHSIM 3BaKyalldd KOHIEHTpalUU JbIMa U Ap. Bepost-
HOCTh 0€30TKa3HOM pabOThl CUCTEMbI OOHAPYXKEHUS MOXKapa ONpeeseTcs Mo

dbopmyie
n .
1=1...0

rae Py — BEpOATHOCTh O€30TKa3HOM pabOTHI CHCTEMBI OOHAPYKEHHA MOXKapa
B IIEpUOJ MEXAY pernaMeHTHbIMU pabotamu 1o TO; () — BEpOATHOCTh OTKa3a
onHoro AIIM w3 cxeMbl pa3MelleHHs B Mpelenax 3aJaHHOW HapaOOTKH;
Fi — cymmapnas miomaas o6iacteil momMenieHus, B HadyadbHbIii MOMEHT 3allu-
INICHHBIX I-M wu3BemiareiaeM, M; F — oOmas mmionmane MOMEIICHUs, M;
N — KOJIMYECTBO U3BEIIATENICH B CXEME PA3MEILICHUS, 3AIUIIAONINX TOMEIICHHE.

KonnuecTBO aBTOMATHYECKUX MOMXKAPHBIX HM3BEIIATENICH, BKJIIOYAEMBIX B
OJIMH NI MOKapHOW CUTHATIW3AIUU, CIAEAYET ONpeesiTh TEXHUYECKON Xa-
PaKTEepUCTUKON MYyJIbTOB, KOHLEHTPATOPOB, MPUEMHO-KOHTPOJIBHBIX MPUOOPOB
MOKApPHON CUTHATIN3AIMH.

I/ISBEHIaTe.]II/I INIAMECHH.

IToxapHble M3BEMIATENN TIJIAMEHU JIOJKHBI YCTAHABIIMBATHCS B IIOMEIICHU -
X, Ha TOKPBITUIX, CTEHAX U JAPYTHUX CTPOUTEIBHBIX KOHCTPYKIUSAX 3JaHUU U
coopyxeHuil. Kaxxaas Touka 3aMIaeMOi NOBEPXHOCTH JTOKHA KOHTPOJIMPO-
BAThCS HE MEHEE YeM JBYMs M3BEIIATEISMM IUIAMEHH, UX OPUEHTALMIO HA 3a-
IMIIAEMYI0 TOBEPXHOCTh PEKOMEHAYETCS MPOU3BOJIHUTH C MPOTHBOIMOIOKHBIX
HanpaBJICHUM.

Kontponupyemyro u3BeiareneM IiaMeHu II01alb TOMEIIEHUsT Wik 000-
PYIIOBaHUS CIEIYET ONMpPEAENsTh, UCXOs U3 3HaYCHHUsI yria 0030pa U3BeIaTels
1 B COOTBETCTBHH ¢ ero kiaccoM 1o HITb 72-98 mim makcuManbHON JaIbHOCTH
oOHapyXeHUs TIAMEHU KOHKPETHOW MOKapHOU HArpy3KH, YKa3aHHOW B TEXHHU-
YECKOM JOKYMEHTALINH.

Py‘lele MOKAPHBIC H3BCIIATCIN.

PydHble TOKapHBIE HW3BEIIATENN CJCAYET YCTAaHABIMBATH BHYTPHU U BHE
3AaHUI U COOPY)KCHUH HAa CTCHAX M KOHCTPYKIUAX Ha BbicoTe 1,5 M oT ypoBHS
3eMJIM WJIM T10JIa B JITKOJOCTYIHBIX MecTaX. PydHbIe MOKapHbIE M3BEIIATEITH
CJIeJIyeT yCTaHABJIMBATH HA PACCTOSHUU:

He MeHee 0,5 M OT OpraHoB ympaBieHHUS Pa3IMYHBIM 3JICKTPOOOOPYI0Ba-
HUEM (BBIKITIOYATENICH, IIepEKITIOYaTeNei U T. 11.);
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He meHee 0,75 M oT pa3udHbBIX IPEAMETOB, MeOen, 000PyIOBaHUS | T.I1.;

B MECTaX, YAAJEHHBIX OT AIEKTPOMArHUTOB, MOCTOSTHHBIX MAarHUTOB | JIPY-
TUX YCTPOWCTB, BO3JEHCTBHE KOTOPBIX MOKET BBI3BATh CAMOIIPOU3BOJILHOE Cpa-
OaThIBaHHE PYYHOTO TOXKAPHOTO HW3Bemarenst (TpedoBaHUE pacpOCTpaHICTCS
Ha pyYHBIE MOKApHBIE W3BEMIATENH, cpadaThIBAHUE KOTOPHIX MPOUCXOMIUT TPH
MEPEKIIFOUEHUN MarHUTOYIIPABIIIEMOTO KOHTAKTA);

He Oonee 50 M Apyr OT Apyra BHYTPH 3AAHUH;

He 6omee 150 m npyr ot apyra BHE 37aHUM.

OO0s3aTenTbHO PYYHBIC MTOKAPHBIE W3BEIIATENN CIEAYET YCTaHABIUBATH HA
MyTSIX ABaKyallMH, Y BBIXOJOB M3 TIOMEIICHHS Ha JIECTHWYHBbIC KieTku. OcBe-
IIICHHOCTh B MECTE YCTAHOBKU PYYHOTO TMOKAPHOTO W3BEMIATEINS JTOJDKHA OBITH
JOCTaTOYHOMN JJISl TOTO, YTOOBI MPOUYUTATh YKa3aTEIbHBIC HAIMUCH Ha KOPITyCe
W3BENIATENS U PA3JIMYUTh €T0 SJIEMEHTHI YIIPaBICHUSI.

I'azoBbI€ MOKAPHBbIC H3BCIIATEC/IN.

['a30BBI MOXKapHBIA HW3BEIIATENIb — MOMXKAPHBIN H3BEIIATENIb, PEAarupyro-
Ui Ha Ta3bl, BBIACIAIOMIKECS IPH TICHUH WK ropennn matepuanos (o HIIb
71-98). I"'a30BbIe MOKapHbIC U3BEINATEIN CICAYET YCTaHABINBAThH B IIOMEILCHHU-
SIX Ha MOTOJIKE, CTEHAX W JAPYTUX CTPOUTEIBHBIX KOHCTPYKIHUSX 3JaHUA U CO-
OPY>KEHHH B COOTBETCTBHMH C MHCTPYKIUEH MO AKCIUTyaTallMd 3TUX HU3BEIIATE-
JIeW U PEKOMEHJAIUAMU CIICIIUATA3UPOBAHHBIX OpTraHU3aLU .

11.2. Texnuueckue cpeacTBa coopa u 00padoTKu MHGOPMAUH

11.2.1. OcHoBHbIe GYHKIHMU U MOKA3ATEH
NPUEMHO-KOHTPOJIbHBIX IPUOOPOB

B cooTBeTcTBUM C KiIaccuPUKALMEH MNPUEMHO-KOHTPOJIbHBIE MPUOOPHI
(TITTKIT) mokapHOW M OXpaHHO-TIOKAPHOW CHUTHAIHM3AIMH OTHOCSTCS K TEXHU-
YECKUM CcpeJicTBaM onoBelleHus. OHM MpeHa3HayeHbl I mpuema, npeodpa-
30BaHUs, Mepelaun, XpaHeHus, 00pabOTKN U OTOOpPaKEHUS MOCTYIAIOIIEH WH-
dbopmanuu u yrnpaBieHUs.

VYcraHoBKa MOKApHOW CUTHAIM3AlMM — COBOKYIMHOCTh TEXHUYECKUX
CpeACTB I OOHapyKeHUsl Moxkapa, oOpabOTKH, MPEICTABICHUSI B 3aJaHHOM
BUJIC U3BEIICHUA O MOXKape, CreluanibHOW MHPOPMALIMU W/UIN BhIIAYd KOMAH]
Ha BKJIIOYEHHUE aBTOMATUYECKUX YCTAHOBOK MOXKAPOTYIICHUS.

Cucrema nokxapHOW CUTHAIM3AIMHA — COBOKYITHOCTh YCTAaHOBOK MOXKapHOM
CUTHAJIM3allM¥, CMOHTHUPOBAHHBIX Ha OJIHOM OOBEKTE U KOHTPOJIUPYEMBIX
¢ oOwiero noxapHoro nocra. Knaccudukanus TeXHUYECKUX CPEJICTB OIMOBEIlle-
HUS, NPUEMHO-KOHTPOJIbHBIX W YIPABIAIOUIMX NPUOOPOB MpE/ICTaBICHA Ha
puc. 11.30.
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Texnnuyeckue cpeacrsa
CHCTEM MOKAPHOU

CUTHaJIN3allun
1o ¢hynkyuonanvromy ; :
HA3HAYEHUIO i \
Cucrembl
LeHTPAJIN30BAHHOrO ABToHOMHas1 OIIC ‘Oﬁ’beKTOBaH o1cC
Ha0/II0/1eHus
CIIC B xoMIuIEKCE
I1o muny ucnonv3yemvix ACII3
npubopos ; v v )
- . IIpudops1 IIpubopsI no:kapHbie
Ilo nmuny ucnonosye IMPUEMHO-KOHTPOJbLHBIC YupaBJjacHUusA
MbIX KAHANI06 C6A3U v
- v ¥ 1.«<POCA-2SL»
CrenuanbHble TTHHIL CBS3H AnpecHbie 2.«Kpucramn-3I1»
MPOBOJHBIE I'TC CHUCTEMBI 3.«API'YC-TIITY »
panuanbHbIE ATIC 4.«YYPC-IIII»
F — S
CneunanbHbie 1.«Panyr¥i-2A,3A»(64,128)
MPOBOJHBIE JIHHIH CBSI3H 10 2.«Cucrema-2000»(mo 128x20)
JPEBOBHUIHOM paAroKaHalty 3.Aurerpan «Schrack» 2
CTPYKTYPHI T 1.«CrpyHa» 4.«Unitronic» 4x128
.« | 2.«Lonperpum»  |5.BMZ «CCEP», «K9CMU» o 128
o ungpopmayuonnoi ¢ ¥ 3.«Jlyu» 6. «/lozop-16»
emkKkocmu ¢ ¢
Manon Cpennen bosbion
1o 5 meidos 6-20 nutetidon 6omnee20 muieiidon
1.«Apryc-2,4 1. «[MIMK-2Mp, «ITTK-2b»,«Crraan-42» 1.« TK-2(2M)»+BJ120,40
2.«Panyra» 2.«Apryc-8...16» 2.«Apryc-24...128»
3.«Pyoun-2» 3.«Curnan-2011» 3.«C-2000»
4. «Curnan-44»(UB) 4. «Pyoun-611» 4. «Pybex-7-2» 32x255
5. «JIMT'APJT 02-4» 5. «JIUT'APJT 02-8» 5. «kxADEMKO» no 87

6.BMZ-24,32 «<SHRACK»
7.BMZ-349 «SECURITION» 8x32

Puc.11.30. Knaccuduxkaryst npueMHO-KOHTPOJIBHBIX U YIPABJISIOMUX TPUOOPOB

[IpueMHO-KOHTpPOJbHBIE NPUOOPHI JOJKHBI 0OECNEUYUBATH:

MIPUEM CUTHAJIOB OT PYYHBIX U aBTOMATUUYECKUX MOKApHBIX U3BEIIATENEH ¢
MHJYKaIuenl HoMepa nuieida, ¢ KoOToporo MoCTynui CUTHA,

HETMPEPBIBHBIN KOHTPOJIb 3a cocTostHueM nuierida AIIC mo Bceit qivne, aB-
TOMAaTUYECKOE BBISIBIICHUE MOBPEXKICHUS U CUTHATIU3AIUIO O HEM;

CBETOBYIO Y 3BYKOBYIO CUTHAJIM3ALMIO O MOCTYNAIOIIUX CUTHATAX TPEBOTH
WJIU TIOBPEXKICHMUS;

pa3uyeHUEe MPUHUMAEMbIX CUTHAJIOB TPEBOTH U MOBPEKICHUS,

ABTOMATHUYECKOE MEPEKIIOYEHNE HA PE3EPBHOE NMUTAHUE MPU HMCUE3HOBE-
HUU HAOPSKEHUST OCHOBHOTO MUTAHUS U OOpPATHO C BKIIOUEHHEM COOTBETCT-
BYIOILIEH CUTHAJIM3AIUK 0€3 BbIJAUM JIOKHBIX CUTHAJIOB;

pPYYHOE BKJIIOUEHHE JIF0OOT0 1uieida B ciryyae HEOOXOAUMOCTH;

MOAKIIOUEHUE YCTPOUCTB Mg OyOJUPOBAHMS TMOCTYIMUBIIMX CUTHAIOB
TPEBOTH U CUTHAJIIOB MOBPEXKACHUS.
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TexHuyecKkUe cpeACTBAa OMOBEU[EHUS MO THUNY HCHONb-
3yeMbIX TOpuOOpPOB U YCTPOUCTB JAensITCS HA TMNPHUEMHO-
koHTpoabHbie (ITIIKII) m ynpaBasrwomue (ITITY).

[IIIKII - 3TO yCTpOMCTBO, MPEIHA3HAYCHHOE IS IPUEMA CUTHAJIOB OT IO-
*apHubix m3Bemiareneit ([1M), obecriedueHns 3IeKTPONUTAHUEM aKTHBHBIX (TOKO-
notpedistonux) 1M1, Beigaun wHGOpMAIMK Ha CBETOBBIC, 3BYKOBBIC OIOBEIIA-
TEM W MyJbThl LEHTPATU30BAHHOIO HAOIONIEHMS, a Takxke (HOPMUPOBAHUS
crapToBoro umiryibca 3amycka [1I1Y (mo HIIb 75-98). O6ecneuenue amekTpo-
sHepruen aktuBHbIX [IW u npuem curnanos ot 11U ocymecTBusiercs mocpenct-
BOM OJIHOM WJIM HECKOJIBKMX COCNUHUTENbHBIX JIMHUNA Mexay 1IN u TTITKII.

[IITY — 370 ycTpOWCTBO, MpeAHaA3HAUYCHHOE 111 (POPMHUPOBAHUSI CUTHAJIOB
yIpaBJICHHUS] aBTOMAaTHYECKUMU cpeacTBamMu moxkaporymeHus (mamee — ACIIT),
KOHTPOJISI UX COCTOSIHUSI, YIIPABIICHUSI CBETOBBIMU M 3BYKOBBIMH OIIOBEIIIATE S
MH, a TaKXe pa3jMYHbBIMH WH(POPMAIMOHHBIMU TA0JI0 U MHEMocXxeMamu (1o
HIIB 75). 3amyck IIITY ocyiiecTBIsSETCS OT CTApPTOBOIO MMIIYJbca, (hopMHpYe-
moro [ITIKII. IITY ocymecTBasier mpueM MHPOpPMALIMKU OT MOXKAPHBIX U3BEIIa-
TeNel, BKIIOUEHUE MECTHBIX YCTPOWCTB CUTHAIM3AIMU, MYCK aBTOMATHUUYECKUX
YCTAHOBOK TMOXAPOTYIIEHUS, JbIMOYAQJICHUS, B3PHIBOMOJABICHUS U BbIIavy
MH(pOpMaIMK HA KOHIIEHTPATOP UM OKOHEYHOE YCTPONCTBO CUCTEMBI MepeIaun
COOOIICHUIA.

B KOMIIIEKCHBIX CHCTEMaX OXPAaHHO-MOKAPHOW CUTHAIM3ALMKU TPUMEHS-
€TCsl CHelUalbHBII MPUOOpP — KOHUEHTPATOP, KOTOPBIA OCYLIECTBIISIET MPUEM
TPEBOXHBIX COOOIIEHUN C HECKOJIBKUX KOHTPOJIUPYEMBIX HAIpaBICHUU OT CO-
OTBETCTBYIOIIUX TMPUEMHO-KOHTPOJIBHBIX (CHUTHAJIBHO-IIYCKOBBIX) TPHUOOPOB
WJIM HEMOCPEACTBEHHO OT M3BellaTeneil, mpeoOpa3oBaHue MoayuYeHHOU UHGOP-
Malli¥, UTHAUKALNIO COCTOSIHUS KaXKJIOTO U3 OXPaHSIEMbIX OOBEKTOB, BKIIOUCHUE
MECTHBIX YCTPOMCTB CUTHAJIM3ALNM, Bbllauy UHGOpPMAIMM HA OKOHEYHOE YCT-
POICTBO CHCTEMBI NIEpeAadyr TPEBOKHBIX COOOLIEHUN U MYCK YCTAHOBOK aBTO-
MaTUYECKOTO MOXKapOTYIIECHHUS, IbIMOYAAJICHHS], B3PbIBOMIOAABICHUS.

[To pyHKUMOHANBbHOMY HAa3HAUYEHUI TEXHUUYECKHUE Cpej-
CTBAa ONMOBEMIEHUS MOApPA3ACNAOTCS HA:

ABTOHOMHBIE CHUCTEMbI IMOXAPHON W OXPaHHO-TOXAPHON CUTHAIU3ALINY;

00BEKTOBBIE CUCTEMBI MTOKAPHOU CUTHAIIM3AIIUH;

CUCTEMBbI TIO’KAPHOW CUTHAJIU3AINKU, pa00TaOIINEe B KOMIUIEKCE YCTPOMCTB
MPOTHUBOIIOKAPHOMW 3aIUTHI;

CUCTEMBI IEHTPATU30BAHHOTO HAOJIOICHHUS.

[Io TMy HCHONB3yEeMBbIX KaHaJOB CBSI3M TEXHHUUYECKHE
CpeliCTBAa OMOBEIIEHUS MOApPa3ACNSIOTCSA HA:

CHelMaJIbHbIE TPOBOJHBIC JIMHUU CBS3U C PAIUATbHON CTPYKTYpOH;

CICIHATbHBIC POBOTHBIC JIMHUU CBS3H C KOJBIEBOU (IIETIOYCYHOMN) CTPYK-
Typoi;

CHelMaJIbHBIE TPOBOHBIC JIMHUU CBSI3U C JPEBOBUIHOM CTPYKTYPOK:
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C UCIIOJIb30BAHUEM JIMHUM rOpoICKOU TeneOHHOM CeTH;

C UCTOJIb30BAHUEM PATUOCBSI3H.

[Ineid noxxapHOM CUTHATU3ALMU — COEAMHUTEbHBIC JIMHUM, MTPOKJIa IbIBac-
MbI€ OT TOXKapHBIX M3BEIIATENCH O paclpeneaIuTeIbHOM KOPOOKU WM PUEMHO-
KOHTPOJIBHOTO TIproopa.

OcHoBHble nHpopMmanuoHHbIie mokazateau [IKII (mapamerpsi)

NudopmanmonHasi eMKOCTh (CIUHHIIBI) — KOJUYECTBO KOHTPOIHPYEMBIX
nuieiigoB curHammzanuu. [IKIT genstcs mo 3TomMy mapamerpy Ha Mainyo (10
5 nmtetigoB), cpemuioro (6 — 20 muteiidos) u conpmyro (6onee 20 nuieidoB) uH-
(hopMarmoHHbIE EMKOCTH.

NudopmaTuBHOCTD (SIUHHIIBI) — KOJTUYECTBO BUIOB cooOIeHni. [1o aToMy
napameTpy ITKII pasgensrorcs Ha Manyro (2 Buga cooOleHwit), cpeaHion (3-5) u
oompiryro (Oosee 5) mHpopMaTuBHOCTH. OOsA3aTEIBLHBIME TTApAMETPaMHU B COOT-
BETCTBUU C MPUHATHIM CTAaHAAPTOM SBIISECTCA BblJaya COOOIEHUN O HOpMaJIbHOM
pexumMe paboThl, MTOBPEXKICHUH (HEHCIIPABHOCTH ) U TPEBOTE.

Paboty mneitda ITKII B pexnme coBnafeHusi CUrHalla OT JBYX M3BelIaTeei
MOYKHO TIporILTFOCTprpoBaTh Ha puc. 11.31. Tlocme nepBoro cpabdateiBanust AT
BBIZAaCTCS CUTHAI 'BHHMaHue", mocjae 4ero MpOUCXOIUT MPOBEpPKa CTAHIIMEH HC-
TUHHOCTU CUTHaia o noxape, a uuieiid AIIC obnynsercs. Yepe3 KOpoTKuii mpo-
MeKyTOK Bpemenu (okouto 2 ¢.) ATTH BoccranaBnmuBaercs, mocie yero [TKIT mepe-
XOJUT B PEXKHUM MOBTOPHOT'O 3alpoca U OXKUIAHUS BTOPOrO cpadaThIBaHUs, a IO-
Clie €T0 MOATBEPKIEHHsI B TeueHue npruonm3utenbHo 50 ¢ Beimaercs curnan "llo-

xKap".

-
-

24

HanpaxeHwe wneddga, B

T

2 4 7 59 Bpama, ¢

Puc. 11.31. Pa6ora uuteiiha AIIC npu oOHapykeHUU MoXKapa:
1 — Bpems nociie 1-ro cpabateiBanust AIIU, pexum "Baumanne',
2 — obnynenue meida; 3 — BoccranoBienue AIIU; 4 — mOBTOPHBIN 3aIIpOC U OXKHUTAHUE
BTOporo cpabareiBanus AIIU; 5 — pexum "[loxap”

[IprieMHO-KOHTpOJIbHBIE MPUOOPHI MpeHA3HAYEHBI ISl AKCIUTyaTallid B 3a-
KPBITBIX MIOMEIICHUAX TP HOPMAIBHOW TEMIIEpaType, Kak MPaBWIO, B JUANA30HE
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ot 0 10 +40 °C u otHOCHTENBHOM BiaxkHOCTH Bo3ayxa 80 % mpu 25 °C. OtnesbHbIe
BUbI YCTPOUCTB MOT'YT OBITh UCIIONIB30BaHbI Ipu TeMmeparype ot -30 1o +50 °C u
BJIXKHOCTU Bo3ayxa 98 %. [Ipu 3TOM JOIHKHO OTCYTCTBOBATH MPSIMOE BO3JCHCTBUE
COJTHEUHOM paauanuu, aTMOC(hEpHBIX OCAKOB, TIECKA U MBLIH.

11.2.2. OcHOBHBIE NPUHIMIBI OCTPOEHUSI TPATUIIMOHHBIX
NMPHEMHO-KOHTPOJIbHBIX IPUOOPOB U 00ecnedeHne KOHTPOJISI
HX padoTOoCIOCOOHOCTH

Cpenu MHOTMX MPHUHIIMIIOB KOHCTPYMPOBAHUS ONTUMAIIBHBIX IO 3aTparaM U
HaaexxHocTy [TKII MOKHO BBIIEAUTH CIIEAYIOUIUE OCHOBHBIE:

1. Pa3yienenue cucTeMbl Ha HarpaBJieHUs (IIICHQBI, JTy4n).

Takoe pazneneHue MO3BOJSET JOCTATOYHO 3KOHOMHO M MPOCTO OMPEACTIUThH
aJipec BO3HUKIIETO MoXkapa. B Kaxoe HampaBieHHE BKJIIOYAETCS HECKOJIBKO IO-
YKAPHBIX U3BEIIATEIICH.

2. BIIoYHbBII IPUHITUT TTOCTPOCHUSI.

Jliia obecrieueHrs BBICOKOM pEMOHTONPUTOIHOCTH, T.€. CBOMCTBA amaparypsl
K OBICTPOMY OTBICKAHHUIO U YCTPAHEHHUIO HEHCIIPABHOCTH, a TaKXE €€ PEMOHTY,
ITKII KOHCTPYKTHBHO COCTaBJIEHBI U3 OTAEIBHBIX JIETKOCHEMHBIX OJOKOB C AJIEK-
TPOHHBIMHU HJIEMEHTAMHU.

3. Uepapxudeckasi CTpPyKTypa MOCTPOCHUS AIEKTPOHHBIX 3JICMEHTOB.

Takast cTpykTypa o0ecrieunBaeT HaJeKHOCTh P MUHUMAIILHOM KOJIMYECTBE
aneMeHToB. Kak mpaBuiio, MOXHO BBIACTUTH TPU YPOBHS UEPAPXUU: TIOKAPHBIE W3-
Bemareu — 1-i ypoBeHb, 0J0ku JiydeBbix kKoMiniektoB (BJIK) — 2-ii ypoBeHs, 00-
IECTAaHITMOHHBIN OJIOK 00pabOTKN HHpOpPMAIUHU — 3-1 YPOBEHb.

4. PezepBupoBanue ocHOBHBIX Lieneit u ¢pynkimii [TKIL

IIKII — BecbmMa OTBETCTBEHHAs JICKTPOHHAS anmapaTypa ¢ OOJIbIIUM KOJIUYe-
CTBOM 3JieMeHTOB. [locieAcTBYsI 0TKAa30B 3TOH ammaparypbl BeChMa CyIIECTBEHHBI.
D710 MO0 MPOITYCK MoXapa, YTO MPUBOAMUT K BO3PACTAHHUIO yIIepOa, a st 0co0o
OTBETCTBEHHBIX OOBEKTOB K HEMOMPAaBUMBIM MOCIEICTBUAM, JIMOO JIOKHOE cpada-
ThIBAHKE, YTO MPUBOAUT K BBIYCKY OTHETYIIAIIETO CPEJICTBA WM K HEONpaBaH-
HOMY BBI30BY TOAPA3/ICICHUMN MOXKAPHON OXPaHBbI.

5. ABTOMaTHUYECKUH U TECTOBBIA KOHTPOJIb PabOTOCHOCOOHOCTH OCHOBHBIX
LETICH.

JlJis1 CBOEBpPEMEHHOTO OOHAPY>KEHUS] BO3HUKIIMX OTKAa30B OCHOBHBIX OJIOKOB
MPUMEHSIOT CIIEUUANIbHbIE KOHTPOJHMPYIOIIME YCTPONMCTBA — aBTOMATHUYECKUE U
BCTpOeHHbIE TexHnueckue cpenctea. B IIKII aBToMatnyecknii KOHTPOJIb PUMEHSI-
eTCsl JUIs OTPENIeICHNUs HEUCTIPABHOCTH JIMHUM CBSI3U M HAJIMYUSI BHELTHETO UCTOY-
HUKa TUTAHUSL.

6. B3anmo3ameHseMoCTs M YHU(DHUKAIINS Y3II0B.

JIJis1 BBINIOJIHEHUST BCEX OCHOBHBIX (DYHKIIMH B COOTBETCTBUM C IMPUHIUIIA-
mu nioctpoenust [IKIT umeer B cBoeM cocTaBe cieayromye 0J0KU, MKy KOTO-
PBIMU OCYHIECTBJISIETCSl OMNpe/ieIeHHOe (YHKIIMOHAIBLHOE B3aUMOJCHCTBHUE H
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B3aMMOCBSI3b. MOKapHbIE U3BEUIATEIH, JIMHUU CBS3U, BXOJIHbIE KOMMYTAI[MOH-
HbIE€ YCTPOMCTBA, JIy4eBbIE KOMILUIEKThI, OOIIECTAHIIMOHHbBIE OJIOKHM 00pabOTKU
nH(pOpMaIK, CBETOBbIE YCTPOWCTBAa CUTHAIM3AIMK, 3BYKOBBIE YCTpPOMCTBa
CUTHAJIM3allMK, OJIOK KOHTPOJIS pabOTOCIIOCOOHOCTH TECTOBBIM, YCTpOICTBa
CUTHAJIM3allMM TOBPEXKIACHUSI, BHYTPEHHUUN OJIOK MUTaHUs, OJIOK aBapUHHOIO
BKJIIOUCHUS PE3EPBHOTO MCTOYHHUKA MTUTAHHUS, OCHOBHOW U PE3e€PBHBIN HCTOUYHH-
KM MHUTaHUs, YCTPOUCTBA BKJIIOUEHHUsI KOMaH/| YIPABJICHUSI YCTAHOBKAMU TOXa-
POTYIIEHUS ¥ 00ECIIeUeHHS TTOKapHOU 0€30MacHOCTH.

11.2.3. IlpreMHO-KOHTPOJIbHbIE MPUOOPHI, BHITYCKAEMbIE
B Poccuiickoii @exepanuun

IMyabT npuemHo-koHTpOobHBI ITTTK-2 npenHa3sHadeH as mpueMa CUrHa-
JIOB OT TOKapHBIX H3BEIIATeNIed ¢ HOPMAJIbHO 3aMKHYTHIMH M HOPMAJILHO pa-
30MKHYTHIMH KOHTaKTaMH, a TAK)K€ aKTUBHBIX TTOYKaPHBIX M3BeMaTelNeii ¢ OeCKOoH-
TaKTHBIM BBIXO/IOM, ()OPMUPYIONIMX CUTHAT B BUJEC YMEHBIIICHHUS AIEKTPHUECKOTO
COTIPOTHBIICHUS 10 BEIWYHUHBI, He TipeBbimaromeii 450 Om mpu cuie Toka 20 MA
(PUI-6M, OUIIT-3M3 u ap.). B momubiii komiuiekT yctanoBku AIIC moryT BXO-
JIMTH TUHEWHBIE OJIOKY IS pacmupenus: eMkocTu cuctembl Tuma bJI1-20 u BJI-40,
cootBetrcTBeHHO Ha 20 1 40 nutetidoB. [locnenane nBe MoanUKAIUN BHITOTHSIIOT
B JIBYX KOpITycax M COCNUHSIOT AnekTprueckuM kadenem c [IIIK-2. IlynpT BBI-
MOJTHEH B HACTEHHOM BAapHaHTE HA OCHOBE OJIOYHOW CHCTEMBbI KOHCTPYHPOBAHHSI

(puc. 11.32).

Tpancasauus

ACIT Ne 1 | grok npueMa

CursanpHas JUHAL 1 DerueTpa
1015041
P R CIT Mo # Pt brox

penerHbII

bJ10K KOHTpOJIS]
ACHT Ne 2 | o nprema " yl‘[}ij\?(?)feHHH I

CurHanpHas JIMHUA
2 -4 ¥ pETHCTpaly ;
BPACITT Yo i No |

C wﬂ%_ bnox npuema
WTHaJbHAS TUHMS No ¥ PETHCTPaLuy, | : bimox ||

.A— CIIT Ngjw NeNo IplTaHf;l

=24V ~220V

Puc. 11.32. briok-cxema TpaAMIIMOHHBIX IPUEMHO-KOHTPOJIBHBIX YCTPOMCTB
C paauaNbHBIMU HLIeiipamMu Ha puMepe ycrpoiictsa [TT1K-2

bJ10K KOHTpOJIS]
U YIIPABJICHUS] [|
Ne 2

[Tyt cocTouT M3 0J0KOB TpreMa U peructparwu napopmanuu (BI1P), 6iro-
k0B KoHTpoJis 1 ynpasneHus (BKY1,BKY,), 6oka penetinoro (bP) u 610ka maTa-
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HUsl. C TIOMOIIBIO0 CUTHATBHBIX JIMHUHA K ITYJIBTY TOIKITIOYAI0TCS TIOKAPHBIC H3BE-
marenu 1 ¢ HOPMaTbHO 3aMKHYTHIMH KOHTAKTaMU TMApaUIeIhbHO HArpy309HOMY
pe3uctopy R, u3Bemarenn ¢ 6ECKOHTAKTHBIM BBIXOJIOM 2 W M3BEIATENH 3 C HOp-
MaJIbHO Pa30OMKHYTBIMH KOHTakTamu uepe3 auon VD (puc. 11.33). IlyneT mpemy-
CMaTpPUBACT TECTOBBIA KOHTPOJIb (C MMOMOIIBI0 BCTPOCHHBIX YCTPOHCTB KOHTPOJIS)
paboTOCTIOCOOHOCTH OCHOBHBIX IENEH 3IEKTPUUECKON cXeMbl. YHCI0 aKTUBHBIX
MOYKapHBIX M3BEIIATENICH, BKIIFOYaeMbIX B ojuH 1wieiid, ot 20 mo 40 mT.

M AK-1 M AK-1
A ALk
] S |
- Tfidie
+llnedd R YD
-Wned
+Wnedd
-Wneid u\_‘ n_'\-"ID 43k
WENEIE P N H N —
MNK-2
@ o | MM-3M AKHM-3M
o ml | S (| . A
¥ === +IInetid
-Lilreti¢ — |
112[314 1121314

UIIP MR
5167 81910 5 5B [7BOIL0

= i

43k

Puc. 11.33. Cxema noakIt04YeHUs U3BEIIATENEH K IPUEMHOMY ITYJIBTY
Ha npumepe [1I1K-2

[Tynet IIIIK-2 npemnazHaueH st pabOTHI B ABYX OCHOBHBIX PEXHMaXx:
JEKYPHOM CUTHAIM3ALUOHHOM PEKUME; JEKYPHOM PEKUME C aBTOMATHUYECKUM
MIyCKOM YCTAaHOBKH IOKapOTYIlIeHUs. B nmepBoM pexkuMe Bce KHOMKUA OPraHOB
yIpaBieHUs HAXOISATCA B OTIYLIEHHOM MOJoXeHuu. [Ipu mocTymienuu curHa-
na "[loxap" ¢ 3amuimaeMoro o0beKTa BKIIOYAETCS COOTBETCTBYIOIIMM aapec-
HBIM U TPYNIIOBOM ONTUYECKUE NHINKATOPHI U 3BYKOBOM CHUTHAIM3ATOP.

OnHOBpEeMEHHO cpabaThIBaeT TPAHCIAIMOHHOE penie U depe3 25 ¢ cpaba-
ThiBaeT pene "Omnoemenue”. COpoc Bcex MOCTYMAONIMX CUTHAJIOB OCYIIECTB-
nsieTcsl HaxatueM Ha kHomnky "COpoc". Bo BTopom pexuMe JO0TKHBI ObITh Ha-
’aTbl BCE KHOIKHM aBTOMATUYECKOr0 MyCcKa YCTAaHOBKU MOXKAPOTYLIECHUS B OJIOKe
npuema u peructpaiuu bIIP curuanoB cOOTBETCTBYIOMIMX HIIEHPOB.

[Ipu nmoctymnenun curHanoB 'Tloxap" omepaTop AOMKEH 3apUKCUPOBATH
HOMeEp 1uieida, ¢ KOTOpOro noctynuia HHpopMmalus, U BpeMsi OCTYIJICHUS! CUT-
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Hana. ClenyeT MOMHUTh, YTO HEJOMYCTUMO OJIHOBPEMEHHOE OTKIIOYEHHE IMUTa-
HUs Oosee mATH nuiei(oB MyTeM HaXKaTWs KHONOK OTKIIIOYeHMs Luiedda Onoka
BITP. TIIIK-2 sBusieTcss OCHOBHOM COCTaBHOW dYacThio ycTtaHOBOK AIIC Tuma
PVYIIN-1 u II1C-3.

Beimyckaemsiii mpombinnieHHOCTHIO TynbT [ITIK-2b otnmuaercs ot pacemot-
PEHHOI'0 paHee yCTPOMCTBA HAJIMYUEM TEXHUYECKUX (PYHKIMI TpO303alUThl MO
KOKIOMY HUIeH(]y, MPUMEHEHUEM AJIEKTPOMEXaHUYECKOTO CYETUYHKA TPEBOXKHBIX
W3BEIICHUI, BO3MOXXHOCTBIO TTPOBEPKH pabOTOCIIOCOOHOCTH M3BEIIATENEeH KaK 10~
ro 3 8 nutetioB. Ero mpuMeHeHne onpaBaaHo Ha MaJIbIX U CPEHUX 00bEKTaX.

B momudukanuu TITIK-2M snexktpudeckas cxema mMpuOOpa BEITIOTHEHA Ha
HOBOM, COBPEMEHHOM »3JIEMEHTHOH 0a3ze ¢ wucmnoib3oBanueM PIlC-tporieccopon
dupmer "Microchip”. Tlpubop IMIK-2K umeeT KOHCTPYKTHBHYIO OCOOCHHOCTB,
cBsI3aHHYIO0 ¢ ucrnoib3oBanueM 10 oxpannbix W 10 moxkapueix nwieiidor AIIC.
VYcTpoiicTBO U PyHKIIMOHATBHBIE CXEMbI 0a30BBIX MPUOOPOB AHAIOTUYHBI MYJIBTY
[1I1K-2.

YcrpoiicTBO NpPHEMHO-KOHTPOJIbLHOE oXpaHHo-noxkapHoe ''TOITIA3"
(YIIKOIT 01041-10/50-1). YcTpoiicTBO mpeaHa3HAYCHO Il MpHEMa CUTHAJIOB
TPEBOXKHBIX COOOILIECHUI OT MOXKAapHBIX M3BEIATENIC C HOPMAJIbHO 3aMKHYTHIMU
kontaktamu (UTM, UIT-103, TPB-2, UI1-105 u np.), KOHTPOJIS 32 UCIPABHOCTHIO
nuiei(oB CUTHAIM3AIMHU, OTOOpaKEHUs MOCTYMaoIIe HHPOPMALIUU C TOMOIIBIO
CBETOBBIX M 3BYKOBBIX CUTHAJIOB C paciin(poBKON UX BUA U aJpeca, BbIIayu pas-
nenbHbIX curHasoB ''Tloxkap", "Tpesora"”, "ABapus'" mo mpoBOAHBIM JMHUSIM Ha
MyJbT HEHTPATU30BAHHOTO HAOMIOJACHMS, a TaKkxKe JUisi (POPMUPOBAHUSI aIPECHBIX
KOMaH/i yNpaBJeHUs] aBTOMAaTUUECKUMH yYCTAHOBKAMU TOXKAPOTYILIEHUSI U JAbIMO-
yrnaneHus. Beimyckaercs Tpu momudukanmu koHneHTparopa: Ha 10 (ycTpolcTBo
6a3oBoe), 30 u 50 (c MuHEHHBIMU OJI0KaMU) TIICH(OB CUTHATA3AITHH.

Konnentparop "TOITA3" paGotaer Kak C BbIICICHHBIMU JUHUSIMU TOPO-
ckoii TenedonHoi cetn (I'TC), Tak ¥ cO CHENUATBLHBIME ITPOBOJHBIMU JIMHUSMH
cBsi3u. OCOOCHHOCTHIO KOHIIGHTpATOpa SIBISETCS TO, YTO B KaXKIAOM ero nuiernde
MMEETCSI BO3MOXKHOCTh MIPHEMa CUTHAJIOB C OXpaHsIeMoro o0beKTa Mo JByM He3a-
BHUCHMBIM KaHaJlaM, KaX/Ibli U3 KOTOPBIX MOXET UHIUBUYaTbHO OTKIHOYATHCA.

YerpoiictBo curnaibHo-nyckoBoe Y CIIII-01J1 ""Curnan-42". Ycrpoi-
CTBO NpEJAHA3HAYCHO JUIsl CUTHAIM3ALUK O MOXKape U YIpaBIICHHUs] aBTOMaTH4e-
CKMMH YCTAaHOBKAMH MOKApPOTYILIECHUS, CHCTEMaMH JIbIMOYAAJIEHUSI U OIOBeIlle-
Hus o moxape (ACIIT) u MoxeT IPUMEHSTHCS B MPOTHBOIOKAPHOW 3alTUTE
pa3TUYHBIX O0BEKTOB HAPOJAHOTO XO03sicTBa. "CurHan-42" ocymecTBiseT KOH-
TpoJib cocTtosiHus nuieipoB AIIC ¢ BKIIIOUEHHBIMU B HUX aBTOMAaTUYECKUMU U
PYYHBIMH TIOKapHBIMH wu3BemaTessiMu. 'CurHan-42" paboTaeT ¢ IBIMOBBIMH
u3Bemarensmu tama WI1-212 (JIWI1-3M3), PUJI-6M, wu3BeliaTelieM IUIaMEHH
NI1329 "Ametuct", termosbimu MI1-101, UIT-103, UII-105, pyunsim UIIP. OT-
JUYUTENbHAsA 0COOEHHOCTh YCTPOMCTBA — BO3MOKHOCTh OINEPATUBHOTO BBHIOOpA
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anropuTMa paboThl HauboJiee palMOHAIBHBIX J1JI1 KOHKPETHOTO 00bEKTa TEXHU-
YECKUX MMapaMeTPOB YCTPOKMCTBA, a Takke HemocpeacTBeHHOro (0e3 mpomexy-
TOYHBIX peJie) YIpaBICHHUS CPEACTBAMH aBTOMATHYCCKOTO IOXKAPOTYIICHUS
(ACIIT). dynknuoHanpHas cxema nmpuodopa npenacrasieHa Ha puc. 11.34. Kax-
IOoMy TNUIeH(y CHUTHAIM3ALMU YCTPOWCTBA COOTBETCTBYIOT YEThIpE BBHIXOJIA
ACIIT: Boixon 1 mpexactaBisieT O€3bIHEPIMOHHYIO TUPUCTOPHYIO JJIEKTpUYE-
CKYyIO TIeTIh Ha 3aMbIKaHUE; BBIXOABI 2 U 3,4 TPyMIbl pelIeHHBIX KOHTAKTOB HA
nepekitoueHue. [IpegycMoTpensl pexuMbl paboThl, MPU KOTOPHIX BKIIOYEHUE
cpeactB ACIIT ocymiecTBisieTcs: npu cpadbaTbiBAHUK OJHOTO, JABYX WM YEThI-
peX U3BEIIATEICH.

[Ineiich Nel 1 rp. yip. ACIIT 1
| B ACNT1, ACOT1 | 5 p-yip ACTTT]
JIOK TIPHEMa U ¥
DAL oM\ B amrems |[[nmanne] ACIT2 | Baox (xp-yup ACIT
Tpancn. «Baumanue y i ———— P — 2 rp. ynp. AC
Tpanci. «Heucnpas bIIV1 EIYCKACHT _éQHI § — P L rp. yp. AC
T = ‘ ACIT 4 %Fp'mpﬁg %
[T 1 p. ynp. ACIITA
________ — 2 rp. ynp. ACIIT 4
Ineiidy No2 p.yp. ACITS
ACIIT 2 ;
Tpanca. «lloxap | Bnok npuema u iy
[Iutanue [Iuranue pene
Tpancin. «Baumanue YUPABJICHUA | 4——
BITY?2 [Tycx ACITT]
Tpanci. «Heucrpas. = Beckont. yrp. ACITT
ACTIT 1 S ecKoHT. yrp. ACTIT
meio N3 | actra Bl y % Y Ibeckont. ynop. ACITT
seiid Ne ACIIT 2 S Beckonr. ynp. ACITT
s E ACIIT 3~~~ ~ ™ L% 8‘5 Tpancnsis
Tpanc. «Iloxxap | Biok npuema u *l ACHT3 _ |7 &< |-200B; 50 1 Li Begn
Tpanci. «Banmanue yIIpaBJICHUS EHTaHHe ACIIT 4 z ~220B; 500 2-ii Begu
Tpanc. «Heucrpas. BIIY3 EIYCK ACH T s > E
Brixogsl
. ITuranue 8 :n
fmerd Nod ACIIT 4 &=
Tpagicn. «Iloxap | BrOK MPHEMA U [T, ramue 8%
Tpanci. «BauManue ynpaBJICHUS m 2 E §
Tpaucn. «Hewucnpas. BI1v4 i Lg s
o

Puc. 11.34. ®ynkunonansHas cxema ycrpoiictsa Y CIII-01JI «Curnan-42»

MakcumanbHoe konaudecTBO muieiihoB 4. OCOOEHHOCTHIO MPUMEHEHUS
YCIIII-01JI sBasercs apdekTuBHOE Micnoiib3oBanue B cucremax AIIII3 ms 3a-
MyCKa CHCTEM Ta30BOTr0, MOPOIIKOBOTO MOKAPOTYIICHUS; BKIIOYEHHS, OTKIIIO-
YEHUs] BEHTWISIIUM, CUCTEM OIOBEIIEHUs, AbIMOYIalieHus 1 T.1. [Ipuuem Takas
BO3MOYKHOCThH MIPETYCMOTPEHA JJIs1 Pa3IMUHBIX BAPHAHTOB UCIIOIH30BAHUS CXEM
aBTOMAaTH3allUuM, HAMpUMEpP TMpU cpabaThbIBAaHWW M3BEIIaTENICH OJHOTO Iekda;
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MIpU COBIAJICHUHM CUTHAJIOB OT ABYX HUIECH(OB; MPU MOCTYIJIEHUU CUTHAJIA WH-
JUBUIYATBHO IO KaxaoMy nuieidy npudopa.

ITpubop npueMHO-KOHTPOJILHBIN oxpaHHo-noxkapublii [IITKOII 032-1
"API'YC". IIpubop npeaHazHaveH JJsi HEMPEPHIBHOTO KPYIIIOCYTOYHOTO KOH-
TPOJISI COCTOSIHUA NUICH(POB OXpaHHON M MONKAPHOM CHUTHATU3ALMU, ONpesese-
HUS HApYIICHUN WU TOBPEXACHUHN NUICH(OB U BHIPAOOTKH CUTHATIOB TPEBOX-
Horo u3BenieHus. [Ipubop dhopmupyetr uHAUBUAYaNbHbBIC JAJI KaXaA0ro mnuiekida
ANEKTPUUYECKUE CUTHAJIBI YIIPABICHUS, KOTOPbIE MOTYT OBITh UCIIOJIb30BAaHBI J1JIs
yIpaBicHUs aBTOMaTu4eckor cuctemoi noxkaporyienus (ACIIT), BBIHOCHBIM
MHOT'O30HHBIM CBETOBBIM OMOBEILIATEIEM WM JJIsl YIIpaBIEHUs APYruM HE0O0XO-
IUMBIM 00OpymoBaHueM (cHcTeMaMu BUACOHAONIONEHUSA U T.I.). [IpuGop mo-
3BOJISIET MOJKIIIOUUTH MeYaTaroniee YCTPOMCTBO /il pacleyaTKu MPOTOKOJIA pa-
00ThI (COOBITHS MO HuTeH(paM CUTHATU3AIMU M TapaMeTpbl paboThl pHOOpa).
Bce peructpupyemsie mpubopoM coObITHS 110 Iiek(paM U U3MEHEHHUS B PEKH-
Max paboThl MpUOOPa 3aMUCHIBAIOTCS B YHEPIOHE3aBUCUMYIO MaMsATh IpUOopa u
COXPaHSAIOTCA HEOTrPAaHMYEHHOE BpEMs MPU MOJHOM OTKIIOUYEHHH BCEX HCTOY-
HuKoB nutanus. [Ipubop uMeer ctangapTHBIN KaHan cBsi3u ¢ DOBM nns nepena-
Yy HakoruieHHOW mHdopmanuu. Mcnonnenue npubopa — HacronsHoe. [Ipubop
UMEET MATh BBIXOJAHBIX CHTHAIOB (''cyxue' KOHTAKTBI pelie) JUIS TOIKITIOUYCHHS
Ha MyJbT UEHTpajdbHOro HaOmoaeHus. [Ipubop MoxkeT BbITyCKaThCs C JIFOOOM
UHPOPMAITMOHHON eMKOCThIO OoT 4 1o 128 nurelihoB curHammsanuu (mporpam-
MUpPYEMbIid BapuaHT u3neius). [Ipubop obOecreunBaeT BO3MOKHOCTH PaOOTHI
KaxJoro nuiedda mno ogHOMY U3 JBYX alTOPUTMOB — 0Oe€3 MpaBa OTKIHOYEHUS
(BITO) nmu ¢ mpaBom otkiroueHus (CI1O) gesxypHBIM OIIEpaTopoM.

K BrIx0oy ynpaBieHUsi MOXKET MOJKIIOYATHCA 0OMOTKA 3JIEKTPOMArHUTHO-
ro peJie MOCTOSTHHOTO TOKA WJIM CBETOBBbIE MHIUKATOPHI. JJis nmutanus npudopa
WCIIOJIb3YETCS] BHEITHUI MCTOYHUK MOCTOSIHHOTO TOKa HampspkeHuem no 40 B.
KommyTHpyeMas oHUM BBIXOJOM MOIMHOCTH — 10 25 Br. [Ipubop obecneun-
BAET M0JIb30BATEII0 BO3MOKHOCTh CAMOCTOSATENIBHO BBIOPATh aIrOPUTM pabOThI
KKI0Tr0 Inieida, tun nuieida (mokapHbBIH/OXpaHHBIN), Ha JOJITHA CPOK OT-
KJIFOUUTh HEUCIIOIb3yeMble HITIEHDBHI.

B cucremax oxpaHHO-TIOKAPHOW CUTHAIM3ALMN HAILIU IIUPOKOE MPUMEHEHHE
npuemHuble aHem VISTA-501 u VISTA-120. TTanemm mveror 9 6a30BBIX TIPOBOI-
HbIX 30H. 30Ha Ne 1 MokeT paboTaTh C ABYXITPOBOJHBIMU MOXKAPHBIMU W3BEIIATEIIS -
mu (0 16), 3oHa Ne 8 Mosker paboTaTh ¢ JBYXITPOBOTHBIMH JAaTUHMKAMK Pa3OUTHSI
CTeK/Ia ¢ MaMsThio cpabaThiBaHusl. C IOMOIIBIO aAPECHOTO HUIek(da U pagruoKaHalIb-
HOT'O PaCHIMPEHUs] KOIMMIECTBO 30H MOXKeT ObITh yBenmmueHo y VISTA-120 mo 128.
PanvokananbHOE pacIIMPEHUE OCYILIECTBISIETCS MOCPEICTBOM MPUEMHUKOB CEPUU
5881. B ampecHbIii nmieii MOryT BKIIFOYAThCS KaK apecHBIC TATUMKH, TaK U ajpe-
cyronie momyi: 420811 — 8 30H, 420911 — 4 mokapHbIC 30HBI, B KOKIYIO U3 KOTO-
PBIX MOYKHO TTOIKJTFOUHTH 710 16 MBYXITPOBOJHBIX MOYKapHBIX m3Bermatenend. K mane-
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JSIM MOTYT OBITh TIONKIIFOUEHBI KiaBuaTypsl 61281 w/mmm 61391, peneitabie Momymn
4204 w/nmm 360, mpuémanku cepun 5881. OOIIee YMCI0 MOAKITIOYEHHBIX YCTPOUCTB
MoxeT nocturath 16. Cesi3b ¢ TTLH MoxkeT OCyIIeCTBISITECS ¢ TIOMOIIBIO PETICHHOTO
moaynst 360, peneiiHoro momynst 4204 wmm depe3 BCTPOCHHBIN MOJEM TI0 aHaJIoro-
BbIM TeJIe(DOHHBIM JTUHUSIM.

JIist 3a1UThl TOMEIIEHU U OOBEKTOB C B3PHIBOOMACHBIMU TEXHOJOTHYE-
CKMMHU TpolieccaMud HEoOXOJAMMO HMCIOJIb30BaTh MO0 MOKapHbIE W3BEIIATENN
B COOTBETCTBYIOIIIEM B3PBIBO3ALIUIIIEHHOM HCIIOIHEHUH, MO0 OOBIYHBIC U3BE-
jaTeau, HO MOJKIIOUEHHBIE B CHEIHUATIbHYIO HCKPOOE30MacHy 3JIEeKTpHUue-
CKyl0 mHenb. [[ns 3TuxX 1eneil OoTedyecTBEHHAs] MPOMBIIUICHHOCTh BBIMYCKAET
npueMHO-KOHTposbHBIe  mpubopsr  [IIIKOIT  019-1-13  "Kopyna-11",
VIIKOIT 135-1-1, "Kopyua-20M1", COOTBETCTBEHHO C OJHHUM M JBAIIATHIO
nuieiihamu, ¢ uckpodesonacHoil menpro. [Ipubopsl BHIONIHEHBI HA COBPEMEH-
HOU 3JIEeMEHTHOM 0a3e M OTBEYaIOT BCEM HEOOXOAUMBIM TPEOOBAHUSIM.

YcTpoiicTBO NPHEMHO-KOHTPOJIBHOE OXPAHHO-NOKAPHOE B3PbIBO3a-
INMIIEHHOEe ¢ BUAOM B3pbiBo3amuThl ''Uckpobe3onacHas 3jeKTpUuecKasi
nens” YIIKOII 135-1-1. Ycrpo#ctBo cocTouT U3 MHTEP(EHCHOTO B3pHIBO3AIIN-
IIEHHOT0 OJI0Ka U AJIEMEHTA BEIHOCHOTO. Y CTPOMCTBO MPEAHA3HAYCHO 151 TIOAKITIOYe-
HUSI K TIPpUOOpaM MPUEMHO-KOHTPOJIbHBIM OXPaHHO-TIOKAPHBIM M 00ECIICUCHUS] KOH-
TPOJISI COCTOSIHUSI OJTHOTO MCKPOOE30IacHOro Inierda moykapHod U (HiM) OXpaHHOW
curnaymzany (ILC), BbIIaun CHTHAIIOB TPEBOXKHOTO M3BEINCHUSI HA IIICH() CUTHAITI-
3aiuu [ITTKOII B cimydae oOpbiBa Wil KOPOTKOTO 3aMbIKaHUs1, CpabaThIBAHUS TIOXKAP-
HBIX ¥ (MJIM) OXPaHHBIX W3BEIIATENeH B UICKPOOE30MaCHOM TSTTH. Y CTPOMCTBO o0ecTie-
YHMBACT TaJIbBAHMUYECKYIO Pa3Bs3Ky UCKpoOe30nacHoro nuiekda u nviekda curaaimsa-
1uu puodopa TTTTKOIT o6riero ucnomHeHust. Y CTpOWCTBO COACPIKUT ONTPOHHYIO pa3-
BSI3KY BbIX0/1a. Briok nHTepdeliCHbIN B3phIBO3AIIMIIICHHBII UMEET:

UCKPOOE30MacHBIN BXOJ JUIS MOJAKIIIOUeHUs nurerida moxxapHoit u (wim)
OXpPAaHHOW CUTHAIM3AIINH;

BXOJ1 JUJIS MOJKIIFOUEHUS] MICTOYHUKA MU TAHUS MOCTOSHHOTO TOKA,;

BbIX0J1 77151 cBsizu ¢ nensimu LLIC npubopa;

JIBYXIIBETHBIA ONTUYECKUN CBETOAMOJHBIA MHAMKATOP HAJIUYUS HaIpsKe-
Hus nutanus U coctosgHus nenu IIC. YcrpoilcTBo paccuuTano st pabOTHI B
cocTaBe MPUOOPOB, UMEIOIIMX BBIXOJ OT BHYTPEHHETO UCTOUYHHUKA MUTAHUS T10-
CTOSIHHOTO TOKa HampspkeHueM (12+3) B.

BB obGecneunBaer nckpoOE30MacHOCTh Iuieida MmoxapHOM CUrHAIU3a-
MU C BKJIIOUYEHHBIMH B HETO KOHTAKTHBIMHU MOKapHBIMU M3BEIIATEISIMUA U BbI-
HOCHBIM 31eMeHTOM (BD), ¢ ypoBHeM B3phiBo3amuThl "la" mo 'OCT 22782.5-
78 nis B3pBIBO3AMIUIIICHHOTO 3JIeKTpooOopyaoBanus rpynmsl |1, mmeer mapku-
poBky Ex1allC B kommuekre YIIKOII 135-1-1 u npeana3HadeH i1 yCTAHOBKH
TOJIbKO BHE B3PBIBOOMIACHBIX 30H.

Jnst uckpoOe30macHbIX Lenel BO B3phIBOONACHBIX 30HAX JIF0O0T0 Kilacca pas-
pelaeTcsi OTKPBITBINA CIOCO0 MPOKIIAAKKA HEOPOHUPOBAHHBIX MPOBOIOB U KaOeme.
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11.2.4. TIpyHUUNBI NOCTPOEHNS MPUEMHO-KOHTPOJIBHBIX NPUOOPOB
¢ MIpUMeHeHNeM MHUKPOIPOLECCOPOB M MeTOAbI 00padoTKU HU(POBOI
WIN aHAJIOTOBO MH(GOPMAIIUH OT MOKAPHBIX U3BeIIATE el

MukporpoieccopHasi TEXHUKa OTHOCHTCS K HOBBIM TEXHOJOTHSAM, KOTOpbIE
MO3BOJISIIOT PE3KO MOBBICUTH MH(OpPMAIIMOHHBIE TapaMeTphbl ammapaTypbl. Cyiile-
CTBEHHOE OTJINYME MHUKPOITPOLIECCOPHON TEXHUKH OT TPAAULIMOHHON 3aKIIFOUACTCS
B TMOKOCTU MPOrPaMMHOT0 OOECHEeUEHHs], BOBMOXXHOCTU CO3/IaHUs aJPECHBIX IO0-
YKApHBIX W3BEHIATENECH M CYHNIECTBEHHOI'O MOBBIIIECHUS HAACKHOCTU 34 CUET IPO-
rpaMMUpPOBaHUS 00paOOTKK CUTHAJIA OT U3BEILIATEIICH.

AnpecHas cuctema mnoxapHo#W curHanuzanuu (ACIIC) —
COBOKYMHOCTh TEXHUYECKUX CPEACTB MOKAPHOW CHUTHAIW3ALNH, MPEIHAZHAYCH-
HBIX (B Cllydyac BO3HHUKHOBEHHS TOXKapa) Uil aBTOMATHYECKOTO HJIM PYYHOTO
BKJItOUeHUs curHaia "lloxap" Ha aapecHOM MPUEMHO-KOHTPOJIBHOM MpUOOpE Mo-
CPEIICTBOM ABTOMATHYECKUX WJIM PYYHBIX AJPECHBIX MOKAPHBIX H3BELIATENECH,
3AIIHIIAONINX TOMENICHUS.

AnpecHblii mnoxapHbH wu3Bemartenb (AIIM) — KkoMIoHEHT
ACIIC, xoTopslil mepeaeT Ha aJApPECHbI MPUEMHO-KOHTPOJIbHBIA NpHOOp KOA
CBOETO a/Ipeca BMECTE C U3BEUICHUEM O MOXKape.

AnpecHBII TPHEMHO-KOHTpONbHBIH mnpubop (AIIKIT) -
komnoHeHT ACIIC, npenHazHauyeHHbINA IS IpUEMa aIPECHBIX U3BEUIEHUN O MO-
xape u curnana 'HeucrnpaBHocTs" oT apyrux komnoHeHToB ACIIC, BeipaboTku
CUTHAJIOB TMOXAapPHOM TPEBOI'M WJIM HEWCIPABHOCTU CHUCTEMBI U [T TAJIbHEUIIEH
repeladd CUTHAJIOB U BblAauu KomaHj Ha apyrue ycrpoiictBa. AIIKII momxen
o0OecrnieurnBaTh KOHTPOJb, YIPABICHUE U AJNEKTPUUYECKOE MUTAHUE BCEX KOMIIO-
HeHToB ACIIC.

Mlneiid - snekrpuueckas coeauHutenbHas nauHus B ACIIC mexny
ATIKII u AIIN.

JHexypHBbIH pexum — cranpoHapubiid pexxum padotsl ACIIC nocne cHsi-
s Beex nocrynuBimx Ha AIIKII curnanos, B kotopom ACIIC B nenom u ee komrno-
HEHTBI CIIOCOOHBI MPUHSATH U niepeaars curHasbl 'Tloxkap™ u "HeucripaBHoCTh .

YcrtortuuBocth ACIIC — BO3MOXHOCTH COXpaHATH PabOTOCIOCOO0-
HOCTb IPU PA3JINYHBIX BO3ACUCTBUAX OKPYKAIOLIEH CPEBI.

ITo makcumanbHOMY KonmuecTBy noakiarouaemeix AIINM ACIIC noapaszne-
JA0TCS Ha Tpu Kateropuu. no 128 AIIU; or 129 no 512 AIIU; cBeime 512
AIIN. Tlo cnocoby nepenaun uHGOPMALMK O MOKAPOOMACHON CUTyallUH B 3a-
numaemMeix nmomenieHusx ACIIC monapasznensiorcs Ha axanozosvie, OUCKpem-
Hble U KOMOUHUPOBAHHDbLE.

ACIIC nomkHa COOTBETCTBOBATH TPEOOBAaHMSIM JACHCTBYIOIIUX HOPM H
TEXHUYECKUX ycloBHM Ha KOHKpeTHYH0 ACIIC, BBEJEHHBIX B YCTAHOBJIEHHOM
nopsizike u corsiacoBanHbix ¢ YI'TIC. ACIIC nomxkHa aBTOMaTHYECKH 00eCIeun-
BaTh BU3YyaJIbHOE OTOOpakeHHe KoJI0B aapecoB (manee — Homepos) AIIH, ot ko-
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topsix noctynui curHan "[loxap". ACIIC nomkHa obecrieyuBaTh aBToMaTUye-
CKYI0 JMCTAHIIMOHHYIO MpoBepKy pabdotocnocoOHoctu AIIM ¢ BusyanbHbIM
otoOpaxeHrneM HoMepoB oTkazaBmux AITN.

B nHacTosimee BpemMs MOKHO BBIIEITUTh TPU OCHOBHBIX THIIA CTAHITUH IIO-
AKApPHOU CUTHAJIM3ALIUN . HEAJPECHBIE, aipECHbBIE, aJIpECHO-aHATIOTOBLIE.

CaMble M3BECTHBIC U3 HUX U PaHEE PACCMOTPEHHBIC — TPAIUIIMOHHBIC Heao-
pecHuvle. B nuielid curHanvzaiyu Takoro TUMa BKIIOYAIOTCS OOBIYHBIEC JIBIMOBEIE,
TEIUIOBBIE U py4yHbIe U3Bemarenu. [Ipu cpabaTbiBaHUM JaTUMKa €r0 HOMEP U MOMe-
IICHUE HA CTAHLIMU HE YKa3bIBalOTCA. VICTOYHMK CHUTHAJIA B JIy4IIeM CIydae Omnpese-
JSIeTCsl BU3yalbHO MO BCTPOEHHOMY B W3BEHIATEh CBETOAMOAY WM BHIHOCHOMY
YCTPOUCTBY MHJMKAIIUM, YTO OY€Hb HEyn00HO. [IpumMeHeHrne HeaApecHbIX CHUCTEM
11eJ1Ieco00pa3Ho I HeO0OIbIHX 00beKTOB (He Ooee 30 — 60 moMeIeH if).

B aodpecnvix cucmemax ananus coCTOSIHUSI OKpyXkarolieu cpeasl u hopmu-
pOBaHHWE CHUTHAJIA TAKXKE MPOU3BOJUTCS CAMHUM JaTYUKOM, HO B Tuieride curHa-
JU3aluu peain3yeTcsl MPOTOKOJI OOMEHA, MO3BOJISIIOIIUMNA OMPEACNIUTh, KaKOM
MMEHHO H3BeImarenb cpaboTtan. B KaxaoMm JaT4WKe WIM MOHTQKHOM I[OKOJIC
pacmoiokeHa cXxeMa yCTaHOBKH ajipeca.

Adpecno-ananocosvie cucmemvl MOKAPHOU CUTHAIM3ALUU SIBISIOTCS 1C€H-
TpoM cOopa TelaeMeTpudYecKol HH(pOpMalvy, MOCTYHarolled OT W3BEeHaTes.
Tax, ns TEMIO0BOTO MaTYMKa CTAHIUS MMOCTOSHHO KOHTPOJIHUPYET TEMIIEPATyPy
BO3JyXa B MECTE €r0 YCTaHOBKH, ISl JIBIMOBOTO — KOHIIEHTpaIruio apiMa. [1o
XapaKkTepy W3MEHEHHS ITUX MapaMeTpOB MMEHHO CTAHIIMS, a HE HW3BEUIATENb
(kak B cirydae aJpecHBIX CUCTEM) (POPMHUPYET CHTHAI O TTOKape. ITO MO3BOJISICT
CYILIECTBEHHO MOBBICUTH JOCTOBEPHOCTh OMPE/ICIICHUSI O4ara BO3ropaHusl.

Takum oOpa3zom, cuctema omnpenesisieT KOHKPETHOE MecTO (popMHUpOBaHUS
CUTHAJIa O TIO’Kape, YTO MOBKINIAET ONMEPATUBHOCTH PEarnpOBaHUS CIICIIUATbHBIX
ciryk6. [IpumepoM allpecHBIX W aJpeCHO-aHAIOTOBBIX CHUCTEM ToKapHou (0x-
PaHHO-TIOXKAPHOM) CHUTHAJIM3AaMA MOTYT CiyXuth npubdopsr "HONEYWELL"
(CIIIA), "SECURITON" (llpeitnapus), "eff-eff" u "ESSER" (I'epmanmus),
"SCHRACK" (ABctpus), "CERBERUS", "ESMI" (Ounnsuaus) u ap. AnpecHo-
aHaJOroOBble MPUOOPHI HAXOIAT Bce OOJblIee PacHpoCTpPaHEHUE MNP 3alIUTE
pPa3TUYHBIX OOBEKTOB, B TOM YHCJE JUISI TTIOCTPOSHUSI CHUCTEM YIPABIICHUS JIFO-
OBIMU THUTIAMU YCTAHOBOK MOXAPOTYIICHHS.

bazoBas mMojenb MpUEMHO-KOHTPOIBHOTO Mpubopa 00ecreunBaeT MoJICOe -
HEHHE JBYX U 0oJiee KOJBIIEBIX NMUICH(OB CUTHAIM3AINH, B KQXKIIBIA U3 KOTOPBIX
MOJKET OBITh BKIIOYEHO 70 128 ampecHo-aHaIoTrOBBIX M3BEIIATENEH — TEIUIOBBIX,
JIBIMOBBIX U PYYHBIX, a Takxke 10 128 ycTpoiicTB BBO/Ia-BBIBO/IA, OCYIIIECTRIISIOIITIX
KOHTPOJIb U yIIPaBJICHHUE JIOKATHHBIMHA CUCTEMaMH aBTOMATHKH M oroBerieHus. Ko-
JIMYECTBO MUIECH(POB MOXKET OBITH YBEIMYECHO JO BOCBMH C KPAaTHOCTHIO HapalliBa-
HUs 2. JI71st IOBBINIEHUS YKUBYYECTH' ' CUCTEMBI B IIUICH(BI CUTHAIA3AINH BMOHTH-
POBaHBI YCTPONCTBA JIOKATM3AIIMH KOPOTKOTO 3aMBIKAHUS Ha KAKOM-JIHOO y4acTKe,
00ecCIeunBaroIIre MOCTOSTHHYIO pab0TOCTIOCOOHOCTH OCHOBHOTO TTUTEH(Da.
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B ampecHo-aHaIoOroBEIX cHCTeMax WMeeTcs S5 — 8 peseiiHBIX BBIXOOB,
dbopMUpPYIONIUX CUTHAT O TOXKape, U 10 4 BBIXOJOB ISl MOJKIIOYEHUsT UH(OP-
MAITMOHHBIX CUTHAJIOB (3BYKOBBIX MJIM CBETOBHBIX). Kpome TOro, MoryT OBIThH Op-
raHn30BaHbl 32 BBIXOJA IS YIIPABJICHUS CHCTEMaMH aBTOMAaTWKH. B kopmyce
CTaHIUU TPEAYCMOTPEHO MECTO ISl YCTAaHOBKHM aKKYMYJISITOPHBIX Oarapeid, Ko-
TOpBIC 00ECIIeUnBaIOT €€ PabOTOCIIOCOOHOCTh B TEUECHHE HE MEHee 72 U IOCie
OTKJIIOUYEHHUSI OCHOBHOTO AJIEKTPONUTAHUS.

OC0o0EHHOCTBI0O TIPUEMHBIX YIPABISIONIUX TaHeleld MpuOOpOB SBISIETCS
HaJUYUe KUJIKOKPUCTAJUTMYECKOTO JUCILIES, HA KOTOPBINA BBIBOAMUTCS CIyxKeO-
Hasg uMH(OpMaIMs Ha PYCCKOM s3bike. B cimydae cpabaThiBaHMsI M3BEIIATENS,
MOMUMO OTOOpakaeMOro Ha JUCIUIEE ajpeca AaTdyvKa U HOMmepa uuieida, Mo-
KET OBITh BBIBEJICHO JOMOJHUTEIbHOE TEKCTOBOE MOSICHEHHUE.

[IpueMHO-KOHTpOIBHBIE TPUOOPHI HA MUKPOMPOLIECCOPAX BBIMYCKAIOTCH,
KaK MpaBUiio, C IByMs LIEHTPAJIbHBIMU TNpoleccopamu. OIUH U3 HUX — uinetigh-
Holil npoyeccop — obecneunBaeT cBA3b IIKII ¢ moxapHBIMH M3BEMIATENISIMU U
00paboTKy cUrHajia OT HUX IO OMpPEACICHHOMY aaroputMy. Jpyroii mpoieccop
oOecrnieurBaeT BBIPAOOTKY KOMaH]l Ha YINPAaBICHHE BHEIIHHUMHU YCTPOWCTBaMHU,
o0OecrieueHre COrJiacoBaHUsl BCEX BHYTPEHHUX OJOKOB W KOHTPOJb UX pabOTo-
CIIOCOOHOCTH B COOTBETCTBUM C 3aJaHHBIM anropuTMoM. OH Ha3bIBaeTCA 21d6-
Huim npoyeccopom (puc. 11.35).
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Cucrema KOHTpOJIS U
yIIpaBJICHUS IOCTYIIOM
(CKY L)

Puc. 11.35. CtpykTypa 0OXpaHHO-II0)KapHON CUTHAIU3ALHUU C UCIIOJIB30BAHUEM
aJPECHBIX pacILIMpUTEIICH
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IIpudop mnpPUEeMHO-KOHTPOJILHBIH moxapHblii cepun ""PAJIYIA-3".
B narieii ctpane pazpadotansl Heckonbko TumoB [IKIT Ha MukporpoiiecccopHoit
TEXHUKE. AJIpECHbIE CHUCTEMbI MOXKAPHOW CHUTHATU3AlMKM TIPEHAa3HAYCHBI IS
MIPOTUBOIIOXKAPHOM 3aIUThl 3[JaHUI U COOPYKEHHM C BO3MOXKHOW aJpecanuein
cpaboTaBiiero uspemarens B nuieiide. OCHOBHBIMU COCTAaBHBIMU 3JIEMEHTAMHU
aJpEeCHON CHCTEMbl MOXKAPHOW CUTHAIM3AIMU SBJISIIOTCS: NPUEMHBIA MyJbT, aj-
pecHbIi (apecHO-aHAIOTOBBIN U3BEIATEb), aAPECHBIH OJIOK BBOJa-BHIBO/A.

Paspabotka AO "API'YC-CIIEKTP" (r. Cankt-IleTepOypr) nmpemHasHa-

YeHa JJi MpUueMa aJpecHbIX U3BEIICHUN OT aBTOMAaTUUYECKUX U PYUYHBIX MOXKap-
HBIX U3BEHIaTeNel ¢ 3aMBIKAIOMIMMU U Pa3MBIKAIOIMIMMU KOHTAKTaMH, a TaKXKe
OT AaKTUBHBIX H3BEIIATENICH, MOAKIIOUECHHBIX K aJpeCyeMbIM YCTPOUCTBAM.
MakcuManbHOE KOJIMYECTBO AKTUBHBIX H3BEIIATENCH, MOJKIIOYAEMbIX K MpHU-
O0opy, 3aBUCHT OT HX 3HepromorpedieHus u cocrariaseT or 200 mo 300 mir.
OO6cayxuBaeT 128 rpynm agpecyeMbIX YCTPOUCTB, 64 Tpymmbl CUTHATBHBIX U
64 WCTIOTHUTETBHBIX YCTPOUCTB, 2 CHTHAIBHBIC JIUHUHU C BO3MOKHOCTBIO UX
00bEeTMHEHHS B KOJIBIIO M PA3BETBIICHUS Ha 8 JTydeH.

[Tpubop dhopmMupyet agpecHble KOMaH bl HAa UCTIOTHUTEIBHBIE YCTPOMCTRA.

dopmupyet pexuM 'BHumanue" npu cpabaTbiBaHUU OJHOTO U PEXKUM
"Tloxxap" mpu cpabaTeiBaHUM ABYX U OoJice M3BEIIaTEICH C OJJUHAKOBBIM a/l-
pecoM; OCYIIECTBIISIET MPOBEPKY cpabaTbiBaHUsSl MOXKAPHBIX H3BEIIaTENEeH;
dbopMupyeT agpecHble KOMaH/Ibl HA BHEIIHUE YCTPOMUCTBA OMOBELICHUS U TO-
xapHoi aBromatuku (YIIA) ¢ KOHTpoJIeM UX UCIIOJTHCHUS, OCYIICCTBIISACT 3a-
nepxky BkmoueHus YIIA na 30 — 40 ¢ u 6mokupoBky BritoueHus YIIA mpu
OTKPBITOM JIBEPU KOHTPOIUPYEMOrO MOMEIICHHS; KOHTPOJIUPYET HUCHpPaB-
HOCTh CUTHAJIbHBIX JIMHUM, NUIEH(POB CUTHAIM3ALUY, a TAKXKE aKTHUBHBIX I10-
apHBIX HU3BELIATeNeH, MOAKIIOYECHHBIX K aJPECyeMbIM MOJIYJSIM; MPOU3BO-
IUT pa3felbHYI0 MHJUKAIIMIO BCEX U3BEIICHHUI C BO3MOXKHOCTBIO OIpejielie-
HUSI BPEMEHM UX MOCTYIUICHUS, TUIAa U3BEIIEHUS U ajpeca; GopMupyer 3jek-
TPOHHBIM MPOTOKOJ COOBITUN C YKa3aHUEM BPEMEHHM MOCTYIUICHUS H3Bellle-
uuii ("Iloxap" — go 20 uzBemenuii, "HeucnpaBrocts" — 10 30 u3BeleHHIt).

IyasT npuemMHo-koHTPOILHBIH TIIIK-2A. TlynsT mpueMHO-KOHTPOIBHBIHA
[MITK-2A mpenHa3HaveH Ui MPHEMa CUTHAJIOB TPEBOXKHBIX M3BEIICHUN OT IIO-
JKapHBIX M3BElIaTeNlell B JBYX pEXHUMax: ajpecHoM win Oe3aapecHoM. [lynbT
[MITK-2A mo3BosieT cOBMENMaTh 00a 3TUX PEKUMA, UCTONB3YS Pa3HBIE CXEMBI
nokroueHus m3pemateneit B noieidax. [Tymst I[IK-2A obnamaeT Bcemu (yHK-
HMUOHAJIBHBEIME BOo3MOKHOCTAMHA [1T1K-2, BKirouaeT B CBOI COCTAaB OJMHAKOBBIE C
HUM OJIOKM M OTJIMYAETCS] HAIMYUEM JOMOJIHUTEIBHOrO OJ0Ka HAKOIUIEHUS U 00-
pabotku mHpopmanmu (BHO-01), mo3BoisitoIero opraHu30BaTh WHIWBHIYATb-
HYIO Y TPYIIOBYIO aJpecalliio BKIIOYEHHBIX B OJIMH IUICH(] U3Bemaresnei.

Yerpoiicto TIITK-2A otnmuaercs ot IIIK-2 Tonpko HaaudueM JIOIOJI-
autenpHOTO 0710Ka BHO-01. IMpunnun aetictBus II1K-2A mo ompenenenuio
agpeca cpaboTaBmiero m3Bemaresis B mUiedpe OCHOBAH HA TOM, YTO IOCIE
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npuHsATUs U3 meida curnana "[loxap"” B Hero, Bo Bpems NEUCTBUS JJIUH-
HOT'O TOJyTaKTa, BBIAAIOTCS OMPOCHBIC MMIYJIBCHI B BUJIE MEPEPHIBOB MUTA-
Hus Ha (2,5 £ 1,5) Mc co ckBaxkHOCThIO He MeHee 3. Ecim B nmielipe nmeror-
cs crenuaybHble anpecHbie Ojokn BBK-03J1 (s axpecamuu um3Bemiatelis
NI1-212-5M) wmnu BBK-04 (mis aapecaruu rpynmnbsl U3BeNiaTeNed THIa
WII-103, UII1-105), unu anpecusie u3Bemarenu NUI1-212-5MA, To npu copna-
JI€HUU TOPSAJAKOBOTO HOMEPA OMPOCHOTO UMIYJIbCA C aPEcOM CpabOTaBIIETO
u3Bemarens (aapecHoro) uin 010Ka, ero aapecyromiero (aas 0e3aapecHoro),
MyJIHTOM OyAeT 3apUKCUPOBAH JOMOTHUTEIBHBIA CKa4OK TOKA.

Nudopmamus o6 aapece cpaboTaBiiero u3BemaTesls OToOpakaeTcs
CETMCHTHBIMU MHIWKATOpaMU B BUJIE HoMepa nuieida m HoMepa M3Bemare-
as. C xaxnporo mnuieida, Haxoasdmerocs B pexkume ' [loxap", MOXeT OBITh
HIPUHAT TOJIBKO OJUH aapec. [Ipu Hamumumu Heckombkux curaaios "[loxap" (B
pasHbIX ImuIeidax) myiabT OyaeT BbiAaBaTh MHGOpMaIHKIO 00 aapecax cpado-
TaBIINX U3BEMIATENICH TOCIEA0BATEIHHO.

B mynere IITIK-2A ecTh BO3MOXKHOCTH OTKJIIOYNTH 0710k BHO momHO-
CThIO (MyJbT CTaHOBUTCA MOJHBIM aHanmorom III1K-2) unu wactudHo, 1Mo Ye-
Teipe nuiekda B rpynne. MakcumalibHOE KOJMYECTBO HIICH(POB MOKapHOU
curHanuzanuu 20. MakcumMaabHO BO3MOXKHOE KOJIMYECTBO ajgpecoB 29.

bnoxn BBK-O3JI, BBK-04J1 npenna3HadeHsl JUIS ONpeaeIICHUs aapeca
cpaboTaBIIETO TOXAPHOTO W3BENIATENsl, BKJIIOYEHHOTO B TUICH( MmynbTa
[MITK-2A. bnox BBK-03 mpumensercs mius aapecanwil OJHOTO AKTHBHOTO
noxkapaoro u3Bemniarens tumna JJUI1-3M. bnox BBK-04 npumensiercs s aa-
pecanui OJHOTO HJIM HECKOJBKHX IMOKapHBIX H3Bematenaer tuma WII-103,
UII-105, UTIP. box BBK-03JI cocTouT 13 miacTMaccoBOTO KOpIyca, BHYTpU
KOTOPOTO YCTAHOBJICHA IIJIaTa C PAaJMOJIEMEHTAMH, COSJUHCHHAS ¢ KOHTAKT-
HOW 9acThiO 0JI0KA, aHATOTUYHOUN MO MPUCOETUHHUTEIHHBIM pa3MepaM po3eT-
ke m3Bemarenei tuma JUIT-3M3.

YHUPUIIUPOBAHHYIO CTPYKTYPY OXPAaHHO-TIO)KAPHOW CUTHAJIU3AIUH
npeACTaBIseT pa3paboTka poccuiickoit Gupmsel ""Unitronic'. B cocrtaB cuc-
TEMbI BXOJUT aJPECHO-aHAJIOTOBAs TMOXapHas CUTHAIW3AIUS C MPUEMHBIM
nynbToM FG 496 Ha 384 anpeca. B cuctreme MOTYT OBITH HCTIOJTB30BaHBI OTE-
YECTBEHHBIC U 3apyOCKHbIE W3BEIIATEH, aJJpEeCHbIC OJIOKM U aIpeCHBIC MET-
K¥, MOJAYJIH YIIPABJICHUS CUCTEMaMHU MOXKAPOTYIICHUS, MOAYJIH aJpECcallud
np. CucTemMa MOJTHOCTRIO aalTUPOBAHA VISl CIIOKHBIX O0OBEKTOB OOIIECTBEH-
HOTO ¥ IPOMBIIINICHHOTO HA3HAYCHUS.

Jlns 3ammThl O0JIBIIUX 10 IIOIMaau 00beKTOB ¢ nmpuMeHeHueM g0 2000
nuteiipoB AIIC ucmonb3yercss komiiexkce obopynoBanus "Cucrema 2000"
pa3zpaborka HBII "BOJIM/". Kommniekc npeaHa3zHadyeH s OpraHU3alluu
WHTETPUPOBAHHON CUCTEMBI OE30MACHOCTH, BKIIOYAIONIEH TMOJCUCTEMBI OX-
PAaHHOW CHTHAJIM3AIUU, MOXAPHOW CUTHAIW3AIUK, KOHTPOJISI TOCTYNa U BH-
neoHaOmoneHuss Ha ocHoBe npubopos "C2000-4", "Curnan-20I1" u peneii-
HBIX MojyJiel yrpasienus (puc. 11.36).
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Puc. 11.36. Ctpykrypa kommiekca "Cucrema 2000"

[Tporpammuoe obecneuernrie APM "Cucrema-2000" comepKuT: onepaTus-
HYIO 3a/1ady, aIMHHHCTPATOp 0a3bl MaHHBIX, TEHEpPaTOp OTYETOB, CPEACTBA al-
MUHUCTPUPOBAHUS U OOCITYKUBAHUS.

B nByXmpoBOJIHYIO MarucTpayib (JUIMHA JUHHH MTOCIEI0BATSILHOIO HHTEP-
deiica RS-485-4000 M) BrimrodaeTcst 10 127 MPUEMHO-KOHTPOJIBHBIX MPUOOPOB
tumna "Curnan-20I1", oqHOBpeMEHHO BBITIOTHSIOMUX POJIb pacuuputeseit Ha 20
nuteripoB AIIC. Kpome Toro, mcmonbiys peneiinabie 61oku C200-CII1, moxHO
VIPABIATh PA3THYHBIMHA WCIIOJHUTEIBHBIMU YCTPOUCTBAMU M 3BYKOBBIMH OTIO-
BeniaresiMu. OneparmonHas cuctema — pycckas Bepeus Windows 95/98NT.

Cuctema "Py6ex-07"" (Mmomudukamnuii 2,3,4) npeaHasHadeHa Il OXPaHHO-
MO’KapHOW CUTHAIM3AINK Ha 00BEKTaX pa3nuaHoro mpoduis. Cucrema mo3Bos-
€T BECTH MIPHEM W3BEIICHHIA O IPOHUKHOBEHUH (Wiw mmoskape) ot 1 go 508 murend-
(GOB CUTHATM3AIMHY, TIOJKITIOYACMBIX Yepe3 aJpeCcHbIe JTNHEHHBIC OJIOKH K JBYX-
MIPOBOAHON JIMHUU CBSI3U, KOHTPOJIb ATUX NUIECH()OB CUTHAIHM3AINHN 32 HEUCTIPAB-
HOCTBIO, BbIJIJaueil TPEBOKHOM CUTHAIM3AIMKY O HEUCIIPABHOCTH LIIEH(POB CUTHA-
JU3alii 0OCITY’)KUBAIOIIEMY TEPCOHATY, a TakKe mepefadeil TPEBOXKHBIX H3BE-
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IICHHUI ¥ U3BEIICHU 0 HeucrpaBHOCTH Ha [I1{H no BeIAEIEHHBIM JIMHUSAM CBA3U
WM TIPH TIOMOIIHM ammapaTtypsl yiutoTHeHus "'Atnac-8", "Atnac-6". B nureiidsr
CUTHAJIM3AI[MU CUCTEMBI MOTYT BKJIIOUATHCS CIEAYIOIINE TUTTHI U3BEIaTeNeH!

BBIXOJIHBIC IICMH H3Bemnareiacii yapTpasBykoBbix ("®ukyc"), mnpuemHo-
KOHTpOJIbHBIX cucTeM ("YOTC") u uM Mog00HbIX;

u3Beniarenu noxkapueie "NUI1-104 ", marantokonraktabie "UI1-105-2-1",

Cuctema uMeeT OJI0YHYIO CTPYKTYPY, MO3BOJISIET peaiu30BaTh Pa3iInyHyIO
TaKTUKY OXpaHbl O0OBEKTa, UMEET BCTPOCHHBIE CUCTEMBI JNMATHOCTUKH, MPOU3-
BOJUT HEMPEPHIBHBIM KOHTPOIb MOJKIIOYEHHBIX K CHUCTEME uYepe3 JUHEUHbIC
0JIOKM TaTUYUKOB U U3BELIATENCH.

B r. Hwkumit Hosropon ("HUTA") paspaboran IITIKOIT "/lo30p-16",
MpeAHA3HAYCHHBIM ISl TOCTPOeHUs 3PHEKTUBHON MOKAPHON U OXPAHHOU CHUT-
HaJu3alliy, a TAaKXKe CHUCTEMBbl YIIPaBJICHHS JTIOOBIMU TUIIAMH YCTaHOBOK IOXKa-
porymenus. "Jlo3op-16" ucmonp3yeTcs Ha CpeIHUX U OOJBITNX 00BEKTaX pas-
JUYHOTO HAa3HAYCHHS KaK B aBTOHOMHOM, TaK M OOBEKTOBOM pPEXHME (CM.
1m.11.3.1) ¢ cooOmenuemM aucIeTYepy MOKAPHON OXpaHbl WM BHEBEIOMCTBEH-
HOW oxpaHbl (K IeHTpaibHOH DBM) 0 cocTossHuM MpuOOpa Mo CreuaTbHOMY
nocjieaoBaTeabHOMY UHTEp(deiicy. Bo3aMokHa Takke coBMecTHas pabora mpu-
Oopa ¢ mynbTamu MeHTpasm3oBaHHoro HaoOmonaenus (IMI[H) u npuemHo-
KOHTPOJIbHBIMU npubopamu uepe3 'cyxue’ H3 unu HP konrtakTe! pene. Ero uc-
MOJIb30BAHKE MO3BOJISIET:

noepXuBaTh 10 128 nutetihoB oXpaHHOM M TIOKAPHOW CUTHATH3AIINH;

VOPABIATh JUCTAHIIMOHHO C TMOMOIIBI0 128 mporpaMMupyeMbIx pene
BHenrHer Harpyskoi 10 400 BT (BkiIroueHME/BBIKITIOUEHUE BEHTHIISAIAN, CUCTEM
JIBIMOYJIQJICHUs, 3BYKOBBIX M CBETOBBIX OIIOBEIIATENICH, 3JIEKTPOMArHUTHBIX
3aMKOB H T.IL.);

KOHTPOJIMPOBATh COCTOSIHUE U BbIJABATh HEOOXOAMMbIE CUTHAJBI YIIpaBiie-
HUS 7151 32 HAIMpaBJICHUH YCTAHOBOK Tra30BOT0, TIOPOIIKOBOTO WIJIH a3PO30JIbHO-
ro MOXapOoTYIICHUS,

XpaHUTh B SHEPrOHE3aBUCHUMOM MAaMSITU CBEACHUS O TEKyllel KOHpuUrypa-
1uu ipudopa u o nocaeaanx 100 oOHapyKeHHBIX COOBITHSX;

obecrieunBath OecriepeOoiiHOe MUTaHUE (CETh MIIM aKKYMYJISITOD);

CHUXATh MPHU MOMOIIM CIEHHAIBHOTO aIrOPUTMA BEPOSITHOCTH JIOKHBIX
cpabaTbIBaHUM JILIMOBBIX U3BEIIATEIICH;

CTPOUTH HUIEH(BI CUTHAIU3ALUK 110 MHOTOIPOBOJAHON U ABYXIPOBOJHOM
CXEMEe;

OCYUIECTBJISITh BU3yaJbHYI0 WHJMKALMIO Ha 3alllUIIaeMOM OOBEKTE MpHU
BO3HUKHOBEHUU MOXKapa.

BaxxHoe MecTo cpen yCTpOMCTB MOKAPHOW CHUTHAIM3ALMU  3aHUMAIOT
YCTPOMCTBA yIpaBleHUs] yCTAHOBKaMU MoxapoTtyiieHus. K HuM otHocartcs cep-
tudunupoBanubie B Poccuiickoit depepaniun ¢ HalICANIME B MOCICIHUE TObI

315



MKUPOKOC MPUMCHCHNUC KOMINUICKCBI TCXHHUYCCKHUX CPECACTB I IMOCTPOCHUA al-

PECHBIX CHCTEM 00pabOTKH curHaia o nmoxkape tuma ' APT'YC-IIITY", "POCA-
2SL" (puc. 11.37), "KPUCTAJLI" , "CLP-4" u np .
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Puc. 11.37. IIpubop ynpasnenus "POCA-2SL"
Hapsny ¢ obmenpunsareimu 3agadamu s AIIC myabTel MO3BOJSAIOT

OCYIIECTBJIATH crnenuduueckre (YyHKLIUU, OIpeaeisieMble TpeOOBaHUIMU
HOPMATUBHBIX TOKYMEHTOB:
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KOHTpoJab cocTosinusl 1uieipoB AIIC u KOHIIEBOrO BBIKJIIOYATENsl Ha
BXOJITHOM JABEPH 3alUIIAEMOr0 MOMEIICHHUS;

BBOJ| KOMaH]I ¢ KJIaBUATYPhl U KOHTPOJIb COCTOSIHUS TIEPEKItoUaTes pe-
KUMOB PalOTHI,

yIpaBJeHHUE CPEJACTBAMH CBETOBOUM M 3BYKOBOW MHJUKAIIUU;

aBTOMATHUYECKUM MYCK CPEJACTB MOKAPOTYIIEHUS NPU OOHAPYKEHUH TIO-
apa B 3allUIIaeMOM MTOMEIIEHUH,

OJIOKMPOBKY aBTOMAaTHUYECKOTO IMyCKa MPHU OTKPHITOM BXOJHOU ABEpH B
3alIUIIaeMO€ TIOMEIIEHUE;

Mepexo]i U3 aBTOMAaTUUYECKOTO peXuMa B PyYHOU, U HA00OPOT, C MOMO-
IIbI0 MEPEKII0YATENsl peXKUMa pabOTHI,

TECTUPOBAHUE CPEACTB MOXKapoTylieHus, nHaukanuu nvedor AIIC u
U3BeNlaTeNe.

Ipuodop "POCA-2SL" umeer 8 BBIXOIHBIX IENEH IS HOIKIIOUCHUS
monyneit YAI'TI ¢ Bo3aMoxHOCTBIO pacmupenus 10 16. Tok B memm pexnma
mycka coctaBisier 3A. B GyHKIIMH yCTaHOBOK MPH MOKApE TAKKE BXOIUT TIO-
Jlaya ynpaBJISIIOIIEr0 UMMYJIbCa HA OTKIIOUYEHUE BEHTHISIIIMOHHBIX TPUTOYHO-
BBITSKHBIX YCTPOUCTB npu cpabarsiBanuu cuctembl AIIC. B nensix uckito-
YEHHUS JIOKHBIX CpabdaThlBAHUN MPOCKTUPYEMON CHUCTEMBI IPOTHUBOMOKAPHOU
3alUThl POPMUPOBAHKE YIPABISIONIET0 CUTHANIA HA BKJIIOYEHUE MOIYJbHBIX
YCTaHOBOK I'a30BOT0 MOXKAPOTYIICHUS] OCYLIECTBIAETCS MO CXEME COBIAJICHUS
CUTHaJa Mpu cpabaTbIBAaHUU JBYX MOKAPHBIX U3BEIIATEINCH.

Mpuemnas cranuusi CLP-4 (CIIIA) npenHasHavyeHa ISl yIpaBiIeHUS
OTE€YECTBEHHBIMH W UMIIOPTHBIMU YCTAaHOBKAMM, MOAYJISIMUA MTOXKAPOTYIICHUS
(ra3oBBIMH, MTOPOMIKOBBIMH, TOHKOPACTIBIJICHHON BOJIOM) M MOJIHOCTHIO COOT-
BETCTBYET TPEOOBAHUAM JECUCTBYIOIIMX HOPMATUBHBIX JJOKYMEHTOB.

B cocTtaB cTaHUMHM JOMOJHUTENBHO BKJIIOUEHBI MPOTrpaMMUpPYEMBbIE pelie
yIpaBieHUs BHENTHUMHU ycTpoicTBamu. CTaHLMS OCYIIECTBISET YIIPaBICHUE U
WHJIMKAIMI0 COCTOSHUS ABYX Ilenei 3amycka. B coctaB cuctembl BXOJIUT CTaH-
st CLP-4, 6ok CLA-A/l, nbIMOBBIC W3BEIATEH, PYYHbIC W3BEINATEIH B
MOHTaKHOM OOKce, OJIOK BbIOOpa pekuma JJisi Py4YHOTO M aBTOMaTHYECKOro 3a-
mycKa, CBETO3BYKOBOW curHanmuzarop HE-8S/S TV, cBeToBOW CHrHaIH3aTOP
STW/AS n axkymynsarop. Monynb npuemMa o0ecrieunBaeT OTOOpaKEHUE TOCTY-
natorned wHpopmaruu (curraner "Tloxap", "HewcrnpaBHOCTB") ¢ TOMOIIBIO
CBETOJMOJHBIX MHANKATOPOB U 3BYKOBOTO CUTHAJIM3ATOpPA; KOHTPOJIb MOJa4yu
MUTaHUSI U aBTOMATHUYECKYIO MOA3APSAIKY aKKyMYJATOPHBIX Oatapeid; Bblaady
curtHanos 'Tloxkap", "HeucnpaBHOCTh" Ha LIEHTPaNbHBINA MOCT HAOIIOCHUS Ye-
pe3 IyONHpOBaHHBIE KOHTAKTHI pejie TPEBOTH; MOJHUE3AIIUTY M 3alIUTy OT
ANEKTPOMArHuTHbIX nomex. [Ipu ncnonb30BaHUM B aBTOMATHYECKUX CUCTEMaXx
MOKAPOTYIICHUS CTAaHIUs KoMIuiekTyeTcs Moayisimu CLP-01 u CLA-AL.
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[Ipu >TOM JTOMOTHUTENBHO OOECIEeUUBAETCS: Bbllaya KOMaHJbl Ha MYCK
aBTOMATHUYECKUX CHUCTEM IMOXKApOTYIIEHUS MO JABYM HalpaBJCHHSIM, Bblada
CUTHAJIOB JIJIs YIPABICHUSI CUCTEMaMM JAbIMOYAAJIEHUS; KOHTPOJIb COCTOSHUS
curHaju3aropa jaaBieHus yHuBepcainbHoro (CJY); KOHTPOIb COCTOSIHUS BbI-
XOJIHBIX 1I€TIeH; BblJjaya CUTHAJIOB BO BHEIIHUE YCTPONCTBA; yIIpaBJICHUE CBE-
TO3BYKOBBIMM CUTHAJIM3aTOpaMH; OTOOpakeHue WHGPOPMAIMU C MOMOIIBIO
CBETOJMOIHBIX UHAUKATOPOB.

B coctaB ctanimum MoxXeT BXOIuTh 10 Tpex moayiend CLA-AL, uto obecrie-
YUBAET /IO IIECTH HAIMPABJICHUI MOJAaYM BBIXOJAHBIX CUTHAJIOB. Mcronb3yembiii
onok BeIOOpa pexxuma (BBP) ompenensier pesxxum padbotel cucremsl (' ABTOMa-
trdeckuii”, "Py4Hoi") 1 KOHTPOJIUPYET COCTOSHHUE ITOJIOKCHHSI IBEPH.

IIpu6op npueMHO-KOHTPOJIbLHBINA U ynpaBJieHus noxapublii ""ACT-4.2".
[MITKuVYII "ACT-4.2" nmpenHa3HaueH A1 MPOTHBOIMOXKAPHOMW 3aIUThl OOBEKTOB
MIPOMBIILJIEHHOTO ¥ TPaXkIaHCKOr0 Ha3HAYEHUs IO IBYM HE3aBUCUMbBIM HarpaBJie-
HUSIM Ta30BOT0 WJIM MOPOIIKOBOI'O MOKAPOTYIICHUS ¢ 00eclieueHueM aBToMaTuye-
CKOro mycka pe3epBa Mo 0OOMM HarpaBieHHUSIM. BO3MOXKEH 3amycK MOJyJed ¢
TOHKOpAacHbUIEHHOW BO0M. O0ecrieueHa BbIlaya KOMaH/bI JJIs1 YIPABICHUS JIpY-
T'MMH yCTpoiicTBamMu U niepenada uadopmanuu Ha [TIH.

biok pacmupenus ans npubopos ynpasieHus ' Llukinon" npegHaznadyeH
s coBmectHoW paborel ¢ IINIKuVYII "ACT-4.2I1" nmbo ¢ Onokamu
"T'epmec-T" U CyXUT I yOpaBiCHUS MYCKOM TMOPOIIKOBBIX MJIM Ta30BbIX
MOJYJIEH, a TaKK€ YCTAaHOBOK TYILICHUS TOHKOpacnbUIeHHOW Bomoul. K omHo-
my THIKuVII "ACT-4.2I1" HenmocpeACTBEHHO MOKET MOIKIIOYAThCS 10 4 610-
koB "llukinon" (mo 2 B kaxxjgoe HampasicHue). [Jig yBeTUYCHHS YUCiIa yIpas-
JSeMBIX MoayJiel Bo3moxeH 3amyck bP "[uxion™ ot BP "llukinon" (Heorpa-
HU4eHHO). [Ipnbop oOecneynBaeT WHIAMBUAYAIbHBIH KOHTPOJb KaXKJIOW BBI-
XOJHOM JIMHUU 3a uctpaBHOCThIO (0TaenbHO 3a OBPBIBOM u K3), npuaumaeT
U TepeJaeT CUTHAJIbl HEUCIPABHOCTEW U BCKPBITUA Kopmyca uaaenus. [lapa-
METpBI MyCKOBBIX UMITYJIbCOB Hanpsokenuem 12 (24) B, no 2,5 (3,7) A. C un-
TEpPBaAJIOM IycKa (JUTUTEILHOCTHIO ITycKOBOro uMmmyJibcea) ot 0,5 mo 10 c.

11.2.5. TlonsiTHE 0 cucTeMe mepeaavyu uHpopManuu

Cuctemsbl niepefauu HHPOpPMAIUU MpeIHa3HAYEHbI 7151 cOopa uHpopManuu
O BO3HMKHOBEHHH IOXkKapa Ha pacCpeOTOUYCHHBIX 00BEKTaX U NEpelauu €€ Ha
IICHTPATM30BaHHBIN MYHKT oXpaHbl (puc. 11.38).

Haulbonee BaXHbIMU MapaMeTpamMu CUCTEM Mepeaaud MHGOpMaluud U U3-
BEILICHUI SIBISIOTCSI: KOJIMYECTBO KOHTPOJIHUPYEMBIX OOBEKTOB, MOMEIICHUH;
o0beM COOOIIIEHHH, TepelaBaeMbIX Yepe3 CUCTEMY; KOHTPOJb HCHPABHOCTHU
TpakTa MPOXO0XKACHUsT UHPOPMAIMU; TTOKa3aTeIN HAJIEKHOCTU CUCTEMBI; OBICT-
poneiictBue. Ha 00bekTe ycTaHABIMBAETCA OKOHEUHBIM MPUOOP CUCTEMBI Iepe-
Jlauyy U3BelIeHUH, K KoTopoMy noakintouaercs [TKII.
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OOBEKTOBBINM TPUOOP OCYIIECTBIAET TOJBKO ABE (DYHKIIMU: (PUKCAIUIO CUT-
HaJIOB TPEBOTH, MOBPEXKACHUS U Mepelady U3BEIICHUS O HUX Ha CUCTEMY Mepe-
naun m3Berienni (CITH). CIIM cocTouT M3 OKOHEYHOTO YCTPOMCTBaA, MpeIHa-
3HAQYEHHOTO JJIsl KOAUPOBAHUS U3BEILICHMUS.

ITomemenune
AEKYPHOI0

BJIK [BIIII +bYB

O0bekT Ne 1

Puc. 11.38. CtpykTypHas cxema CHCTEMBI Mepeaadnl TPEBOXKHBIX COOOIICHUINA:
BT — 610k uudponeuaru; BIIII — OydepHas namsaTh mybTa;
BKH — 6510k koHTpoJist HanpaBieHuii; BYB — 0nok ynpaBnenus

B HacTosimiee BpemMsi HIMPOKO BHEAPSIOTCA LIEHTPATU30BAHHBIE CHCTEMBI
Mepelaud U3BEUIEHUM O MOXKape, YTO MO3BOJISIET OCYIIECTBUTH HAJEKHYIO TIPO-
THUBOIOXKAPHYIO 3aLIUTYy OOJBIIOrO YUCIA HEOOJBIIUX OOBEKTOB, Iie HedhDek-
THUBHO KPYTJIOCYTOYHO COJIEPKATh OMEPATUBHBIN ACKYPHBIN nepcoHal. K Takum
00BbEKTaM OTHOCSITCS: Mara3uHbl, CKIAJbl, MPEANPUATUS OBITOBOTO 00CIyKUBa-
HUS, KBAPTUPBI TpakaaH U IpoY.

Ha 6a3ze cucrem mepenaun mHpopmanuu padpadoTaHa cUCTeMa JUCIICTYE-
pU3alHK KWIBIX JIOMOB MOBBIIMIEHHOW 3TAaXHOCTH. Y CTAHOBKH IOXKAPHOWU CHUT-
HaJau3aluy, NPUMEHSEMbIe B CUCTEMaX MPOTUBOJBIMHOM 3alIUTHI 3TUX OOBEK-
TOB, MOJKJIIOYEHBI K OObEIMHEHHBIM JUCIIETYEPCKUM MYHKTaM, € pa3MelIeHbI
KOHTPOJIUPYEMbIE CUCTEMbI MHKEHEPHOr0 000pYy/I0OBaHUs, TEM caMbIM obecre-
YEH KPYTJIOCYTOUYHBIN KOHTPOJb CUCTEM MNPOTUBOIIOXKAPHOW 3aLUTHI.

CoBpeMeHHBbIE CUCTEMBI Tepeaayu U 00pabOTKU TPEBOMKHBIX H3BEIICHUMN
MpEeAnoiaraloT aBTOMAaTU3allMI0 Mpoliecca NMpruemMa 00bEeKTa MOJ KOHTPOJIb U
CHSITUE C KOHTPOJIS, YTO MCKIIOYAeT HEOOXOJUMOCTh MPEIBAPUTEIIbHBIX Mepe-
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TOBOPOB OllepaTopa, MaTepuaabHO OTBETCTBEHHOI'O WM JCKYPHOTO nula. Bes
noctynaroiasi “Hdopmanus: TeKyliee BpemMs, HoMep 00beKTa, BUJl COOOLIECHUS
aBTOMATHUYECKH perucTpupyercs mudponedararonmm ycrpoctoM (LIITY) mm
MPUHTEPOM.

Ha psine 00bekTOB . MOCKBBI IPUMEHSIIOTCS TE€JIEKOMMYHUKAIIMOHHBIE OX-
paHHo-noxkapHble cuctemsl "Tonbderpum™ u "JIYU", mo3Bossitomniye oCyecTBUTh
LHEHTPATU30BaHHBIA COOP TPEBOXKHOU MHGPOPMAILIMU C OXPAHIEMBIX OOBEKTOB IO
pairMoKaHaly ¢ nepeaaydeit cooOieHus B nexxypHele ciayxxos1 YBO u YITIC.

CrnemyeT OTMETUTh, UTO TEXHUYECKHE CpeJCcTBa cOopa U oOpabOTKU HH-
dbopmanuu o nmoxkape HEmpePbHIBHO COBEPIICHCTBYIOTCS. C KaXAbIM HOBBIM TI0O-
KOJICHHEM DJICKTPOHHUKH (MHKPOIPOIECCOPBI, KOHTPOJUICPHI, MEPCOHATBHBIC
DBM) mnepecMaTpuBarOTCS TPHHIUIBI MOCTPOCHUS, (YHKIMH W IapaMeTphI
TEXHUYECKUX CPEJICTB.

11.3. IIpUHUIMIIBI MOCTPOEHUS CUCTEM MOKAPHOI CUTHATU3ALMHI

11.3.1. CTpyKTypHBbI€ CXeMbI CHCTEM MOKAPHOI CUTHAJIU3ANMHU

Cucremsl moxkapHoii curHanmzanuu (CIIC) mans o0bekTa He00X0IUMO MPOo-
EKTHUPOBATH C YUYETOM COLIMAIIbHO-2KOHOMUYECKOU 0OCTAHOBKH, COYETasi TEXHU-
YECKUE, 3PrOHOMHUYECKHE M 3CTETUYECKHUE IOKA3aTENIM TEXHUYECKUX CPEICTB.
CylIecTBYIOT CIEIYIOIINE TUTIHI:

oo0nekToBas CIIC;

ABTOHOMHAs OXPAaHHO-IIOKapHasi CUCTEMA,;

LEHTPaIN30BAHHASA OXPAHHO-TIOKApPHAsA CUCTEMA,;

KOMIUJIEKCHAsI CUCTEMA MPOTUBOMOKAPHOM 3aIIUTHI 00BEKTA.

Ha puc. 11.39 npeacraBieHa o0BEKTOBasI CUCTEMA MOKAPHON CUTHAIIM3A-
uu. [loxxapusie n3Bemarenu ([TM) pasmemarorcs B 3alUIIaeMbIX TOMEIICHH-
X, IPUEMHO-KOHTPOJIbHBIHN npuoop ([TKIT) — B moMerieHnn JuCeT4epCKO.

Coo01ieHue NpuHUMAET OMNepaTop, KOTOPbIA B COOTBETCTBUHM C MHCTPYK-
et nepenaet ux Ha L{IIIC (wm B ciiydae HeucnpaBaoctu CIIC B opranu3a-
IIUI0 TEXHUYIECKOTO 00CITY)KUBAHUSA).

Brizos ¢ LIIIIC noctymaer B moXapHYK YacTh, CIIENUAINACTBI KOTOPOHU
BBIE3)KAIOT HA TyllIeHHE Moxkapa. IPQPEeKTUBHOCTh CUCTEMBI JIOCTATOYHO BBICO-
Kasi, HO 3aBHCHUT OT CTENEeHHU Npo(ecCuoHaIbHON MOATOTOBKH JIIOJEH, MTOATOMY
MIOCTOSTHHO TpeOyeTcss TPEHUPOBKA M IepenoaroroBka (0coOEHHO aucreTdepa
00BEKTA) JIFOJICH 10 COOTBETCTBYIOIICH MporpamMme JIEHCTBUN NPH TOTYYCHUH
coobmennii CIIC.

Ha puc. 11.40 noka3zaHa aBTOHOMHasi OXpaHHO-MOKapHas CUCTEMA.

[loxxapHble W OXpaHHbIE W3BEIIATENN TMOJKIOYAKOTCS K OXPaHHO-
noxkapHomy [IKII, koTtopslii ipu cpabaTbiBaHWU BBIJAET CUTHAI HA CBETOBOU U
3BYKOBOM OIOBELIATENIH, PAa3MELICHHBIE 3a MpeAeIaMUd OXPAaHSEMOro IOoMellle-
HUSL.
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AEKYPHOIO
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Omnepatop
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TEXHUYECKOTO
e o0cyKUBaHUS

BTK 1.2-3

BTK 1.4-7

Puc. 11.39. O6bekToBas cucTeMa MoKapHOW CUTHATU3AUH

OxpaHsiemMblii
00BEKT

[A T
BTK 1.1-3

|
|
|
| 10213
|
|
|
|

Puc. 11.40. ABTOHOMHAs CHUCTEMa OXPaHHO-TI0KAPHOW CUTHAJIN3ALIUH
[MITKOII — oxpaHHO-TIOXapHBIA MPUEMHO-KOHTPOJILHBINA IPUOOD;
30II - 3BykoBo# onosemiarelb; COIIl — cBeToBOI onoBeniaTeNb
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TpeBokHBIE CUTHAJIBI BOCIPUHUMAIOT JIOJIU, HAXOAIIUECS B Mpeiesiax ux
JOCSTaEMOCTH, U TEpPeAaroT Mo TeiepoHy B €AMHYIO CIACATENIbHYIO CIIYXOy.
Takas cuctema MaiodPpheKTUBHA, TaK KaK CUTHAJ TPEBOTH MOXKET OBITH HE BOC-
MPUHAT MOCTOPOHHUMHU JIIOABMU W HE NepeAaH Mo HazHauyeHuto. Kpome Toro,
HET pa3/ieJIeHHs] CUTHAJIOB OXPaHHBIX U MOXKAPHBIX, YTO BEJET K OOJIBIION MOoTe-
pHY BpEeMEHH.

C touku 3peHus 3p(HEKTUBHOCTH, TaKasik CUCTEMa MOXET MPUMEHSThCS Ha
HEOOJBIINX O0BEKTAX, KOTOPBIE Pa3MEIIAIOTCA HAa OAHOW TEPPUTOPUU U TOA-
BEpraroTcsi MOCTOSSHHOMY KOHTPOJIIO CO CTOPOHBI MPOGEeCCUOHANIBHO MOJAr0OTOB-
JICHHBIX JT0IeH (00XOIYMKH, CTOPOKa, PAOOTHUKHU OXPAHBI U T.II.).

B otiinune ot aBrOHOMHOM IieHTpanu3oBanHas cuctema (LIC) cobupaet
UHPOPMAITUIO O COCTOSTHUM 00BEKTa Yepe3 KaHall CBs3H (TeneOHHBIA WIH pa-
JM0) Ha MyJbT IeHTpanu3oBaHHOro HaOmogenus (ITL[H), ycraHoBiIeHHBIH B
MyHKTE OXpPaHbl, TJI€ OCYIIECTBIACTCS KPYIJIOCYTOYHOE JAECXKYPCTBO OIEpaTopa,
KOTOPBIA MpH MOJYYEHUU CUTHAJa nepenaetr coodbuieHue o noxape Ha LIITIC.
Takum o6pazoMm, LIC umMeeT 3aMKHYTBIA LUK MPOXOXKACHUS UH(DOpPMALUKU OT
U3BeLIaTeNs J0 MOKapHON OXpaHBbI.

11.3.2. IpuHIUNBI BHIOOPA CHCTEM MOKAPHOI CUTHAJIU3ANUU
JJISl 32U THI 00beKTAa

PaccmarpuBaeMblil BOIpOC 4acTO BCTPEHAETCS B MPAKTHKE MOXKAPHOM OX-
panbl npu peanuzanuu tpedoBanuil ['YITIC MUC P® B obnactu BHeApEHUS
HOBOW T€XHHUKH aBTOMATUYECKOM MOKaPHOW CUTHAJIM3ALNU JUISl 3alIUThl Pa3HO-
r'o pojia 00BEKTOB.

Bri6op CIIC ocymiecTBisieTcss Ipu NPOCKTUPOBAHUU. TEXHOJIOTUsSl MPOEK-
TUPOBAHUS BKJIIOYAET CIIEAYIONIUE OMEepaluu: MPEANpPOEKTHOE O0CIe0BaHMUE;
COCTaBJICHHWE TEXHUYECKOIO 3a/IaHUsl HA MPOEKT; MPUHSITHE OCHOBHBIX TEXHHUYE-
CKUX penicHui (pa3paboTka GyHKIHUNA U aNTOpUTMa pabOThl YCTAHOBKH); BEIOOD
U pa3MelleHUE TEXHUYECKUX CPEACTB MOXKAPHON CUTHAIM3ALMH;, COCTABIICHHE
CMET U crerupUuKaum.

[IpennpoexTHOoe 00OCiIeTOBaHNE O0OBEKTA 3aKIIOYAETCS B COOpE MCXOIHBIX
JAHHBIX JJI1 IPOCKTUPOBAHUS CUCTEMBI IMOKapHOM cUrHaim3anuu. Ha sTtou cra-
JIUU OTIPEICIISIOT:

1) mIaHUPOBKY, CYITHOCTh TEXHOJIOTHYECKOTO MPOIiecca, MPOUCXOISIEI0 Ha
o0bekTe. OOBEKT pa30MBaAIOT Ha 30HBI 3aLIUTHI, YTOOBI YCTAHOBUTH TPEOyeMoe KO-
JMYecTBO HarpapieHud (mieiihoB). BRICHSIIOT 0COOCHHOCTH TOTOJKA (BBICOTY,
KOH(HTYpaITHIo U T.11.). BBISBIISIIOT HanOOJIEE IMO’KapOOIIaCHbIe MeCTa OOBEKTA;

2) BO3MOKHBIH yIIepO OT moxapa,

3) BO3MOXKHOCTh BO3HHKHOBEHHS B3pPbIBA W BEPOSTHBIC €0 IOCIICICTBUS,
BBISIBJISIFOT ONAaCHbIE (haKTOPHI MOXKapa. AHATM3UPYIOT BOZMOXKHBIE ITyTH PacIpo-
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CTpaHEHUs MOXKapa, yCTAHABIMBAIOT HEOOXOJUMOCTh MPUMEHEHUSI TEXHUUECKUX
CPEJICTB OIMOBEIUICHUS O MOXKape U yIpaBieHUs: 0€30MacHOM IBaKyaInel JToaei;

4) mpenenbHbIe M3MCHEHHS MHKPOKIMMATA 3allUIIAeMbIX MMOMEIICHUNH W
KaTEerOpHUIoO MOKapHOU OMACHOCTH;

5) ocoOsie ycmowust. [Tox "ocoObiMu ycoBHSIMHU™ CIIEAYET MIOHUMATh HAU-
yre Oonbmux (Mo momanau u BeicoTe Oonee 9...12 M) momernieHuid. B Takux
MOMEIIEHUSIX CJIEAYET OCYIIECTBISATH OCOObIE MEPOMPUSITUS NI MOBBIIICHUS
3 PEeKTUBHOCTH TPUMEHEHUS MTOKAPHBIX U3BELIATEICH;

6) HaM4Ke Moapa3e/ICHNI TIOKapHOH OXpaHbl, KX pa3MeIICHHUE.

Ha ocnoBe nndopmaruu, coOpanHoit 00 00beKTe, pa3padaThIBaCTCs TEXHU-
YECKOE 3a/IaHie Ha MTPOCKTUPOBAHUE CUCTEMBI MOKAPHOU CUTHAM3AINH, B KOTO-
poM cojziepxatcsi TpeOOBaHMSI K YPOBHIO HaJI€KHOCTH, OBICTPOJEHCTBHIO, (QYHK-
[IMOHAJBLHBIM OCOOCHHOCTSIM, YCIOBHSIM 3KCILTyaTalliK, MUKPOKIIUMATY U TPOY.

OO0uue mos10:keHUsI MPU BHIOOPE THUIIOB MOKAPHBIX U3BeLIaTe e
ISl 3aIMIIAeMOro 00LeKTa

B Hactosmem pasznene maHbl peKOMEHAAINH M0 BEIOOPY pa3IMYHBIX THIIOB
aBTOMATHYECKUX MOKAPHBIX M3BEIIATeNIeld B 3aBUCHMOCTH OT JOMHHHPYIOIIETO
(dakTopa oOHapyKMBAeMOro oyara rnoxkapa, pa3MepoB U KOHPUTypalluH 3alliu-
I[AeMOTO TIOMETICHUS.

Br16op THIa TOYEYHOTO JABIMOBOTO TMOXAPHOTO M3BEIIATEIS PEKOMEHIY-
€TCSl MPOU3BOJAUTH B COOTBETCTBUU C €r0 CMOCOOHOCTHIO OOHAPYXKUBATH pa3-
JUYHBIE TUITBI TbIMa, KOoTopas MoxkeT ObITh onpenenena mo 'OCT P 50898.

JluneliHbie JABIMOBBICE ONTHKO-I3JTEKTPOHHBIE TMOXapHBIC
M3BENaTECIH CIEAyEeT IPUMEHSITh, €CIIM 30Ha KOHTPOJIS MPECTABISET COOOM
MPOTSHKEHHBIN 00BEKT OOJIBIIMX TEOMETPUUYSCKUX pa3MepoB (JIeCATKH METPOB),
I7Ic YCTAHOBKA TOYCYHBIX JTHIMOBBIX IMOXKAPHBIX M3BEIIATENEH MOJ MOKPHITHEM
(IepekppITHEM) 3aTpyIHEHA, TIPH 3TOM B HEHl B Cllydae BOSHHKHOBECHHS IOXKapa
Ha €r0 HAaYaJIbHOW CTaJHH MPEIIOAracTCsl 3HAYNTEIHHOE BBIJICIICHHE JTbIMA.

[ToxapHble W3BEMATEIU MIAMEHH CICIyeT NMPUMEHSATH, €CIU B
30HE KOHTPOJISI B CIydae BO3HMKHOBEHHWS TOXKapa Ha €ro HadadbHOW CTaJauH
MIPEIOIaraeTCs MOSBJICHUE OTKPHITOTO TUIAMEHH W Pa3BUTHE 3arOpaHmus C BbI-
COKOU CKOPOCTBIO.

CriekTpanbHas 9yBCTBUTEIBHOCTh U3BEIIATENS TUIAMEHH JIOJDKHA COOTBET-
CTBOBATh CHEKTPY M3ITYUYCHUS TJIAMEHU TOPIOYMX MaTepUajoB, HAXOMSIIUXCS B
30HE KOHTpOJsl wu3Bemniarens. [loxapHple W3BEMIATeNN IAMEHU CIIEAYyeT MpH-
MEHSATH JIJIsT OOHAPYKEHUSI 3arOpaHUs T€X BHUJIOB TOPIOYMX BEIIECTB M MaTepHUa-
JIOB, KOTOPBIE TIEPEUHCIICHBI B TEXHUUECKON JOKYMEHTAITMN Ha W3BEIATEIH.

TennmoBeie TMOXapHBIE M3BEMATEIU CIEAYEeT MPUMEHSATH, €CIU B
30HE KOHTPOJIS B CIydae BO3HMKHOBEHHWS TOXKapa Ha €ro HadadbHOW CTaJauH
MIPEATNoIaraeTcs 3HAYUTEIIbHOE TETUIOBBIICIICHHIE.
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TennoBeie moxapHble u3zBenatelu aubdepeHIUANTBHOTO
U MaKcuMalbHO-AUPPEepeHUUANBHOTO JEUCTBUSA CIEAYyET MpUMeE-
HATH [ OOHAPYKEHUS odara roxapa, €y B 30H€ KOHTPOJIs HE IMpeJoiara-
€TCsl PE3KUX IEepernajioB TeMIepaTyp, He CBA3aHHBIX C BOSHUKHOBEHUEM IMOXKa-
pa, CIIOCOOHBIX BhI3BaTh CpadaThIBAHUE STUX TUIIOB MOXKAPHBIX W3BEIIATEIICH.

TennoBbeie MOXapHbIEe H3BENIATENU MAKCUMAalbHOTO J€il-
CTBUS CIEAyeT NPUMEHSTh, €ClId B 30HE KOHTPOJISI MPEIoaraeTcs Haluuue
YKa3aHHBIX BBIIIE NEpenagoB TEMIIEPATYp.

TennoBbie OKApHBIE U3BEMIATENN MAKCUMAJIBHOTO IEHCTBUSI HE PEKOMEH-
JyeTCs IPUMEHATH B MOMEINEHUAX ¢ HU3KMMU Temmeparypamu (ke 0 °C) u
JUTSL XpaHEHHS] MATEPUATIbHBIX U KYJIbTYPHBIX [IEHHOCTEH.

HckitoueHre coCTaBisIOT Ciydad, KOTr/la MPUMEHEHUE JIPYruxX HU3Bellare-
Jiel HEBO3MOXKHO WJIU HEIleJIecO00pa3Ho.

JIuHeHBIC TEeNMJIOBBIC NMOXapHBIE H3BemaTenu (TepMoOKa-
OeNin) PEeKOMEHIYETCS IPUMEHSATD, €CJIH B 30HE KOHTPOJIS B CIy4ac BO3HUKHO-
BEHUS MMOXapa HAa €ro HayaJlbHOM CTaJUM MPEIoyaraeTcsl 3HaUYUTEIbHOE TeTl-
JIOBBIJICJICHHE, TIPU 3TOM 30HA KOHTPOJIA MPEACTaBIsieT COOON MPOTSKEHHBIM
00BEKT (TMHA 00BEKTa 3HAYUTEIHLHO OOJIBIIEC €r0 MUPHUHBI) CIOXHOW TeOMET-
pudeckon popMel.

['azoBbie moxapHubie u3Bematenu (I'ITN) pekomenmyercs mnpu-
MEHSITh, €CJIM B 30HE KOHTPOJIS B cilydyae BO3HMKHOBEHHS IOXKapa Ha €ro Ha-
YajibHOM CTaauy MPENANOJaraeTcs BBbIIACICHUE OMNPENEIEHHOTO BUJA Ta30B B
KOHIICHTpPAIUSAX, KOTOpble MOTYT BbI3BaTh cpabateiBanue ['TIM. T'a3oBwie mo-
’KapHbIe U3BEIATENIM HE CJeAyeT MPUMEHSTh B MOMEIICHUSAX, B KOTOPHIX MpPH
OTCYTCTBHUU MOXapa MOT'YT MOSIBIISATHCS Ta3bl B KOHIIEHTPAIUSAX, BbI3BIBAIOIINX
cpabateiBanue ['TIN.

B Tom cnydae, korjla B 30HE€ KOHTPOJIs JOMUHUPYIOUUN (aKTop moxkapa
HE omnpeaesiéH, PEKOMEHIYyeTCs MPUMEHSITh MOXKapHbIE H3BeUlaTElH,
pearupyrouue Ha pa3JudyHbie GaKTOphl MoXapa UJIU KOMOHU-
HUPOBAHHBIEC MOXAapHBIEC U3BEIIATEIH.

[loxxapHble HU3BEIIATENU CIEAYET MPUMEHSTH B COOTBETCTBUU C TpeOOBa-
HUSIMU TOCYJIapCTBEHHBIX CTaHAAPTOB, HOPM MOXKAPHOM OE30MaCHOCTH, TEXHU-
YECKOW JOKYMEHTAIlMM U C YYE€TOM KIMMATHYECKHUX, MEXaHUYECKHUX, AJIEKTPO-
MarHUTHBIX U JIPYTUX BO3JECHCTBHUI B MECTE pa3MeICHUs TTOKapHBIX U3BeIlaTe-
neit. TloxxkapHble u3BenIaTeNy, NpeHasHauYCHHbIE IJ1 BbIJAYM W3BEIICHUS I
yopasnenus AVYII, apiMoyaaneHus, ONOBEUICHUSI O MOXKape JOHKHBI ObITh yC-
TOMYMBBI K BO3JCHCTBUIO BHEIIHUX MOMEX CO CTEMNEHbIO KECTKOCTU HE HUKE
Bropoit mo HIIb 57. BbiOop TUIOB MmoOKapHBIX U3BELIATENEH B 3aBUCUMOCTH OT
Ha3HAYCHUs 3al[UIIAEMOr0 MOMEIICHUs M BHUJIa TOPIOYEld HArpy3Ku MPOU3BO-
murest o tads. 11.10.
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Buabl MOKAPHbIX u3Belaresae ajas PA3JIHYHBIX TEXHOJOTHYE€CKHX ITPOo1IeccoB

Tabmauua 11.10

HepequL XapaKTCPHBIX HOMGHIGHI/Iﬁ MMpoOu3BOACTB,
TEXHOJIOT'MYCCKUX MMPOLECCOB

Bun noxaphoro
H3BEIIATEIs

1. IlpousBoacTBEeHHBbIE 31aHUS
IToMemenus Ui MPOU3BOICTBA U XPAHECHMUS:

U3CIIMA U3 JIPEBECUHBl, CUHTETUYECKUX
CMOJI, CHHTETUYECKHUX BOJIOKOH, ITOJIMMEPHBIX
MaTepuaigoB, TEKCTUIBHBIX, TEKCTHIbHO-
raJlaHTepelHbIX, IIBEHHBIX, OOYBHBIX, KOXe-
BEHHBIX, Ta0AYHBIX, MEXOBBIX U LIEJUIIOJIO3HO-
OyMa)KHBIX M3IENHH, LeJUTyJouaa, pPE3HHB],
PE3MHOTEXHUYECKUX  M3JEIUM, TOPHYHUX
PEHTTEHOBCKUX U KHHO(OTOIIEHOK, XJIOMKA

JIBIMOBOM, TEMIOBOM, MJIAMEHU

JIAKOB, Kpacok, pactBoputened, JIBXK, K,
CMa30YHbIX MAaTE€pUAJIOB, XUMHYECKUX pPEaK-
THUBOB, CHUPTOBOJOYHOU MPOAYKIIMHU

TennoBoi, mIaMeHHn

HIEJIOYHBIX METAJUIOB, METAITMYECKUX T10-
POIIIKOB

IInamenn

MYKH, KOMOMKOPMOB, IPYTUX IPOAYKTOB U
MaTEpHUaJIOB C BBIICICHUEM IIbUIN

TennoBoH, mIaMeHHU

[Tomemenus aJ1st MPOU3BOACTBA!
Oymaru, KapToHa, 000€B, )KUBOTHOBOYECKON
Y IITUIEBOTYECKOI MPOAYKIIUU

JIBIMOBO, TEMIOBOM, MIIAMEHU

[TomereHus st XpaHEHUS:
HErOprYMX MaTepUaoB B FOPIOYEH yIaKoB-
K€, TBEP/AbIX FOPIOYMX MATEPUATIOB

JIBIMOBOM, TEMIOBOM, MJIAMEHU

BBIUMCIIUTEIBHOM TEXHUKH, paJnoaniapary-
pe1, ATC

JpiMOBOM

2. CnenmnajJbHbIe COOPYKEHHS
[Tomermenus it MPOKIAIKU KaOeneH, s
TpaHCHOPMATOPOB U PACTIPEACTUTENBHBIX YCT-
POMCTB, JIEKTPOLIUTOBBIE

JIbIMOBOM, TEMJIOBOM

[Tomermenust st 060pyAOBaHUS U TPYOOIIPOBO-
JIOB T10 TIEpeKayKe TOPIOYHX KUIKOCTEH 1 Mace,
JUISl UCTIBITAHUM JBUTaTENICd BHYTPEHHETO CTO-
paHus ¥ TOTUIMBHOM amnmapaTypbl, HAOJTHEHUS
0aJJIOHOB TOPIOYUMH ra3zaMu

IInamenu, TermoBon

[TomereHus npeanpUATHIA IO 00CITYKUBAHUIO
aBTOMOOWIEH

JIBIMOBOM, TEMJIOBOM, MIIaMEHU

3. AAIMMHHCTPATUBHbIE, OBITOBBIE U 00ILIe-
CTBEHHbIE 3/IaHNUS U COOPYKEHUsI
3puTenbHbIe, peNETUIIMOHHBIC, TICKIIMOHHEIE, YH-
TaJIbHbIE U KOH(EepeHL-3abl, KyllyapHble, Qoiie,
XOJUTBI, KOPUAOPBI, rapiepoOHbIe, KHUTOXPaHU-
JIUINA, APXUBBI, TPOCTPAHCTBA 32 MOABECHBIMU
MTOTOJIKAMU

JpiMOBOM
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Oxonuyanue Taon. 11.10

HepequL XapaKTCPHBIX HOMGHIGHI/Iﬁ Mpou3BOACTB, BI/I}_'[ IoXXapHoro
TEXHOJIO'MYCCKUX MMPOLECCOB HU3BCIIATCIIA

ApTHUCTHYECKUE, KOCTIOMEPHBIE, PECTaBPALIMOH-
HbIE MaCTEPCKUE, KUHO- U CBETONPOEKIIMOHHEIE, | JIBIMOBOM, TEIIIOBOM, IIIaMEHU
anmnaparssle, hoTosabopaTopun
AJIMUHUCTPATUBHO-X035HCTBEHHBIE IOMEILEHUS,
MAlllMHOCYETHBIEC CTAHLIMY, IIyJIbTHI yIIpaBieHus, | JIbIMOBOM, TEIIOBOU
YKUJIbIEC TOMEIICHUS

boJsibHUYHBIE MANIATh], IOMEIEHUS IPEAIPUATUI
TOProBIIH, OOIIECTBEHHOTO MUTAHUS, CITy>KEOHbIE
KOMHATBI, KHJIbI€ TIOMEIEHUs] TOCTUHHIL U 00-
EKUTUI

[TomenieHnst My3eeB U BBICTABOK JIbIMOBOH, TEIJIOBOM, INIAMEHHU

JIbIMOBOM, TEMJIOBOM

AJlpecHbI€ aHAJIOTOBBIC MOYKAPHBIE HM3BEIIATENIN PEKOMEHAYETCA MNpUMeE-
HATHh B 3/IaHUSX CIIOKHOM KOH(MUTypaluu Uisl aJlaliTUBHOTO yIpPaBJEHUS OIO-
BEILIEHUEM U JBIMOYJIaJIEHUEM, a TAK)Ke B MMOMEUIECHUSX, TJIe U3MEHEHUs (pakTo-
pa nmoxkapa TpeOyIoT JOMOJIHUTEIHLHON 00pa00OTKU CUTHAIA.

[Tpu BeIOOpE M 060cHOBaHUU TpuMeHenus Tuna AN B HopMaTuBHOM Jin-
TepaType JaHbl CIEAYIOIME PEKOMEHIALAN:

JIns mpOW3BOJICTBEHHBIX 3JaHUN C BBIJCICHUEM IbUIM, MPOU3BOJCTBOM
KOMOHMKOPMOB CJIEIYET NPUMEHSTh Meniogvle noxcapuvie uzgewamenu. Eciu B
MPOU3BOACTBE HUCIIOIB3YETCS CHHTETUYECKHM KAaydyK, METAJUIMYECKUE MOPOII-
KM, LIEJIOYHBIE METAIUIBI, TO PEKOMEHAYETCS UCIOJIb30BATh U3gewamenu niame-
Hu. B OCTanpHBIX Ciy4dasix, CBSI3aHHBIX C IMPOU3BOJACTBOM U XPAHEHHUEM Cropae-
MBIX U HECTOPAE€MBbIX BEIIECTB B CrOPAEMOW YIAKOBKE, CIEAYET UCIOIb30BaTh
menjiogvle U ObIMO8ble U3geujameliu.

JIns 3a1UThl CIENHANBHBIX COOPYKEHUN U noMemeHuin 9BM, ynpasisio-
mux MamuH, ATC, paguoanmnapaTHBIX PEKOMEHAYETCS MPUMEHSTh ObLMOBble
nodJicapHble usgewameliu.

B nomemenusx aist npokiaaaku kadenen, B TpaHC(POPMATOPHBIX, IIUTOBBIX
CJIeIyeT UCIOIb30BaTh mMenuiogvie Ui OblMOBble NodcapHule uzgewamenu. Jns
noMmenieHu no nepekauke JIBXK, 17K, macesn, ucnblTaHusi ABUTaTeseH, HAMOM-
HEHUsI OAJIJIOHOB TOPIOYKMMHM Ta3zaMu PEKOMEHYETCSl UCIOJIb30BaTh mMenjiogvie
WIIA C8emoaBble U36eujameu.

B 0011ecTBEeHHBIX 3/TaHUSIX U COOPYKEHUIX ObLMOBbIE NONCAPHbBIE U3BEULA-
menu YCTAHABIMBAKOTCA B 3PUTEIIbHBIX 3aJIaX, PEIMETULUHUOHHBIX, YATAIBHBIX U
KOH(epeHI[-3allax, KOCTIOMEPHBIX, allapaTHbIX, XoJuiax, ¢oie, Kopumopax,
KHUTOXpaHWINIIAX, apXruBaxX. B moMeleHusx My3eeB U BbICTABOK KPOME ObLMO-
861X MOTYT OBITh TAKXKE UCIIOIb30BAHBI U3Beujamenu niamMeHuU.
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’Kunsie momMetieHus, 00JbHUYHBIC TTaJIaThl, TOMEIICHHUS TPEATPUITHI TOP-
TOBJIM, OOIIECTBEHHOTO MUTAHUS, OBITOBOTO OOCIYXUBAHUS O0OPYAYIOTCA, KaK
MpaBuiIo, ovimosbimu AIIU.

B cknagax nekopanuii, Oyradopuu U PEKBU3UTOB, AJIMUHUCTPATUBHO-
XO3SIUCTBEHHBIX TOMENIEHUAX, MYJIbTaX YIPaBIEHUS CIIEYyeT YCTaHABJIUBATH
menyogvle U OblMogble uszsewjamenu. Mecta yCTAaHOBKH PYUYHBIX MOXKAPHBIX
W3BENIATENIEH B 3aBUCHUMOCTH OT Ha3HAYECHUU 3JJaHUN U TTOMEIICHUN MpPEACTaB-

JieHsl B Ta0m. 11.11.
Tabmuma 11.11

Mecto YCTAHOBKH MOKAPHBIX u3BenaTeae B Pa3JIHYHBIX NOMCIICHUAX

HepequL XapaKTCPHBIX HOMeHleHI/Iﬁ Mecto YCTaHOBKH
IIpon3BOACTBEHHBIE 3/1aHUS, COOPYKEHUS
U niomereHus (exa, CKiIaapl U T.I1.):
OJHOSTAXKHBIE Bnonp 3BakyallMOHHBIX ITYTE€H, B KOPUIOpaX,
y BBIXOJI0B U3 LI€XOB, CKJIaI0B
MHOT'O3Ta)KHBIE To e, a Takke Ha JECTHUYHBIX TUIOIIAJKAX
Ka)KJIOT0 dTaxka
KabenbHble coopyxeHus (TyHHENH, 3Ta- VY BXOJa B TYHHEIb, HA 3TAX, Y aBapUHHBIX
KM 1 T.11.) BBIXOJIOB U3 TYHHENS, y Pa3BETBICHUS TYyH-
HeJen
AZIMUHHCTPaTUBHO-OBITOBBIC U 001IecT- | B kopuaopax, xomnax, BECTUOIONIAX, HA JIECT-
BEHHBIE 31aHUS HUYHBIX IJIOIAKAX, Y BBIXOJOB U3 3JaHUs

OnTuMalibHBI BEIOOP CUCTEMBI MOXKAPHOW CUTHAIM3ALMUK — 3TO TPYI0EM-
Kas 3ajaya, TpeOyrolas MPOBEJEHUS WHXKEHEPHBIX PACUE€TOB M yueTa TaKUX
BaXXHBIX (PAKTOPOB, KaK TEMIT POCTa OMACHBIX (PaKTOPOB MoOXKapa (Harmpumep,
KPUTHYCCKON TEMITepaTyphl IMokapa), BpeMsl CCIOBaHUs MMOKAPHBIX MOApa3/ie-
JIeHU’ 1 UX OOEBOT0 pa3BEPTHIBAHUS U T.1.

Ha rpaduueckoit Mmogenu ooHapyx)eHus noxkapa (cM. puc. 11.4) npuBeacHbI
BpeMeHHbIe napameTpbl (pyHkirmonupoBanus cucteMbl AIII3. Eciu cymmaphoe
BpeMs OOHApYKEHUSI MOXkKapa, CIeI0BaHUs MOXKAPHBIX MOapa3AeieHuil u ux 0oe-
BOTI'O Pa3BEPTHIBAHUS MEHBIIE KPUTUUYECKOIO BPEMEHU PA3BUTHS T10Kapa:

Toon T Tenent T6.p< Txpur (1139)

to npumeHenue cucteM AIIC onpaBnanHo u 3pPeKTUBHO.

Jlid co3aaHusl HAy4HO 0OOCHOBAHHOI'O TEXHUYECKOIO 3aJaHusl Ha CUCTEMY
MOKapHOW CUTHAIM3alMKU Majo o0clieoBaTh OOBEKT U MPOU3BECTH MpeIBapu-
TenbHbIe pacueTbl. IHOTIa TpeOyeTcsi MPOBECTH SKCIIEPUMEHTAIIBHBIE UCCIIEO0-
BaHus. Pa3paloTka anroputma M QyHKIMN TPOU3BOJUTCA C YUETOM apXUTEK-
TYPHO-IIAHUPOBOYHBIX OCOOEHHOCTEN U MOKAPHOU OMAaCHOCTH OOBEKTA.

Bonbiioe xonudecTBO QpyHKIMI TpeOyeT pa3padOTKH COOTBETCTBYIOIIETO
anroputMa paboThl CUCTEMBI MOKAPHON CUTHAIM3AlNY, MTOKAa3bIBAIOUIETro, B Ka-
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KOM TOCTIE0BAaTEIbHOCTH U B KAKOE BPEMs CIEAYET MPOU3BOJINUTH BKIIFOUEHHUE
ONPEAECIEHHBIX TEXHUYECKUX CPEJICTB MOKAPHOW 3amuThl. Ha TEXHUKY B 3TOM
Cllyyae BO3JIaraeTcs JOMOJTHUTENbHAsT (QYHKIUS — IPEeAYNPEKISHUE TOCIEICT-
BHI1 BO3MOYHBIX OIITMOOYHBIX U HETOYHBIX JICHCTBHUI omepaTopa.

Tpebyemoe OBbICTpOJEHCTBUE JOJKHO OBITh 00€CHEYEHO MNPaBUIBHBIM
noAOOpPOM THMA MOXAPHOTO M3BEIIATENs] M €ro pa3MelieHueM Ha OOBEKTeE.
CHull, HIIb u P/ naroT pekoMeHAaIMu 10 BIOOPY THUIIA U3BEIATENS JJIsl KOH-
KPETHBIX noMeueHui. OHAKO I LEeJOoro psijaa NOMEIICHUN PEeKOMEHIYIOTCS
JIBA TUIIA U3BELIATEINICH, HaIpUMEp TEIUIOBOM U JABIMOBOM. B 3TOM cityuae cie-
IyeT OMpPENeNIUTh OBICTPOACUCTBUE KAXIOTO U3 HUX U NPHUHATH TOT, KOTOPBI
00€eCIIeUnBACT Tyoy. B OHOM NOMEIEHUN YCTaHABIMBAETCS HE MEHEE JBYX IO-
’KapHBIX M3BemIarenaci (MckimodeHue cocTaBisitoT aapecubie AIIN). Ecou ITKIT
MPEIHA3HAYEH IS YIPABJIEHUS AaBTOMATUYECKUMHU YCTAHOBKAMM MOXKapOoTyIlle-
HUSI, JbIMOYAAQJIEHUS W OIOBEIICHUA O TOXape, KaXAyK TOYKY 3alIHUIIAEMOU
MOBEPXHOCTH HEOOXOAMMO KOHTPOJIMPOBATH HE MeHee ueM nByms [1N.

Jlnst onpenenenusi TpeOyeMOro ypoBHSI HAJIKHOCTU YUYUTBHIBAIOT MPEKIE
BCEr0 3HAYMMOCTh 00BeKTa. JIJisi ompeneneHus CyHIECTBYIOIIETO YpPOBHSI Ha-
JEKHOCTH MPOU3BOJIUTCS AHAIN3 MHUKPOKJIMMATA 3alIMINAEMBbIX MMOMEIIEHUN U
YCTAHABIIMBAIOTCS MPEIEIbHBIE 3HAYEHUS BJIAXXHOCTH, TEMIIEPATYPbI, HATUUHE
arpeCcCUBHBIX CPEJl U B3PHIBOOMACHBIX KOHLUECHTPAIMK MapOBO3AYIIHBIX CMECEH.
Ha ocHOBaHMM MOMyYEHHBIX JAHHBIX TPOU3BOIUTCS BHIOOP TUIIA W3BELIATEIIS.

[IpueMHO-KOHTPOIBHBIN TPUOOP BBHIOMPAETCS C YYETOM €ro 3JeKTpuue-
CKHX MapaMeTpoB U (YHKIIMOHAIBHBIX BO3MOXHOCTEN. [Ipy 3TOM yuuThIBatOTCS
TUTBI U3BEIIATENIeH, X O0IIee KOJIMYECTBO, HEOOXOAMMOE KOJUYECTBO ILICH-
¢doB craHIUK ¢ 00s13aTeNIBHBIM pe3epBoM (1o 10 %).

11.3.3. KomnoHoBKka 000py/10BaHUS B IUCIETYEPCKUX MYHKTaX
00beKTa

Pa3Melienne cuctemM MOKapHOW CUTHANM3AlMU JOJDKHO OTBEYaTh TpeOo-
BaHUSIM JPrOHOMHMKH, TEXHHUYECKOM OSCTEeTUKH, cooTBeTcTBOBaTh ['OCTy,
HITb 88-2001, rmaBam CHull u Pl 78.145. Anmmaparypy curnanu3anuu (mpu-
€MHO-KOHTPOJIbHBIC TIPHOOPHI U MYJIbThI YIIPABICHUS CUCTEMOM) CICAyeT ycTa-
HABJIMBATh B MOMEIIECHUH, IJI€ HAXOJUTCS NEPCOHAN, BEAYIIAN KPYTJIIOCYTOYHOE
nexypctBo. Jlomyckaercs ycranaBnuBath [IKII B momernennsx 6e3 nepconana,
BEJIYIIETO KPYIJIOCYTOYHOE JIEKYPCTBO, MPHU OOECIEUCHUHU Tepeaadyu H3Bellle-
HUl (B TOM 4YHClIe U 00 OTCYTCTBUH HAIPSKCHUS MUTAHMS) O TOKAPE U O HEHC-
MPABHOCTU B IOMEIICHUE MOKAPHOTO MOCTa WM JAPYro€ MOMEIICHUE CBS3H.
B nomemenusix 6e3 nepcoHasna, Beylero KpyriiocyToOuHOe JAEKYpPCTBO, CIAEAY-
€T MPEeAYCMOTPETh MEPHI, MPEAOTBPAIIAIOIIUE JOCTYN MOCTOPOHHUX JIHI] K [TKII
n OIIC. IIKII crmenyer pa3smemiars TOJBKO B HEB3PBIBOOIMACHBIX U HEMOXKapo-
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YD

OMAacHBIX MOMEIIEHUIX, Ha CTEHAX, MEPETOPOIKaX U KOHCTPYKIUIX C HYJIEBBIM
MpEAEIOM PaclpOCTpaHEHUsl OTHs. Y CTaHOBKA YKa3aHHOTO OOOpYIOBaHHUS J0-
MyCKAETCsl HA KOHCTPYKIMSIX U3 CTOPAEMbIX MaTE€PUATIOB MPU YCIOBUU 3aIUThHI
ATUX KOHCTPYKIUNA METAJUNIMYECKUM JIMCTOM TOJIIMHOW He MeHee 1 MM win
JPYTHM JINCTOBBIM HECTOPAEMBIM MaTepuaioM ToimuHoi He MeHee 10 mwm. [pu
ATOM JINCTOBOM MaTepuai JOJKEH BBICTYIATh 32 KOHTYPhl YCTAHOBJIEHHOTO Ha
HeM oOopynoBanusi He MeHee ueM Ha 100 mm. Paccrosane mexay [IKII u mo-
TOJIKOM W3 CTOpPaeMbIX MaTepuaioB MOJDKHO ObITh HEe MeHee 1,0 m. IIpu cmex-
HOM pacnojioxkeHnu Heckosibkux [IKII paccrosHue Mexny HUMU JOJIKHO OBIThH
He meHee 50 mm. OOopynoBaHWe W ammapaThl YIPaBICHUS, YCTAHABIMBAECMBIC
Ha CTEHE WJIH CTOIKe, cieayeT pa3meniath Ha BeicoTe 0,8 — 1,8 M oT momna.

Ha o0bexTax, rie ecTh MOKapHBIM MOCT, CUCTEMbl CUTHAIU3ALMNU MOXHO
yCTaHaBJIMBaTh B MOMelleHUH nocTta. [loMelienre moxkapHoOro mocra, B KOTO-
pOM pa3MellaeTcsl amnmaparypa, JOJDKHO MMETh €CTECTBEHHOE OCBEICHHE, a
TaK)Ke€ HCKyCCTBeHHOe ocBemieHne He MmeHee 150 JIk mmst TrOMHHECTICHTHBIX
nami 1 He MeHee 100 JIk mis mamn HakanuBaHus. Kpome paGodero ocBelieHus,
npeaycMaTpUBACTCS aBapUUHOE OCBEIICHUE, KOTOPOE JOJKHO 00eCIeYrBAThH
OCBEIICHHOCTh Ha paboumux MmoBepXHOCTAX He MeHee 10 % COOTBETCTBYIOIIMX
HOpM pabouero ocpeiieHus. [lomenenne nUCHETYEPCKON UK MOKAPHOIO TO-
CTa JAOJIKHO OBITh 0OecIeueHo TeaeOHHON CBI3bIO C TOXKAPHOU OXPaHOM.

[lo ctenenu obecnieyeHus: HAJEHKHOCTHU PIICKTPOCHAOKEHUS DIICKTPOIPUEM-
HUKH YCTAHOBOK clienyeT OTHOCUTh K 1 kateropuu cormacHo ITYD. Ilutanue
ANEKTPONPUEMHHKOB CIIETyeT OCYIIECTBISTh corsiacHo [IYD. Ilpu ncnonb3osa-
HUU B KAaueCTBE PE3EPBHOTO HMCTOYHUKA TMUTAHMS AKKyMYJSITOpHOW Oarapeu
J0JKHA 00ecTeunBaThes paboTa YCTAHOBKH B TEUEHUE HE MeHee 24 9 B JeKyp-
HOM PEKHME U B TEUCHUE HE MEHee 3 U B PEKUME TTOXKapa.
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