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BBEJAEHUE

B Hacrosiniee Bpemsi JOBOJBHO OCTPO CTOSAT BOIPOCHI MOKapHOM 0€30MacHOCTH
BCEBO3MOKHBIX 00BEKTOB KaK KOMMEPYECKOM, Tak U KUJION HeaBUKUMOCTH. Cucte-
Mbl TiokapHo# curHanu3anuu (CIIC) u cBOeBpeMEHHOE OIOBEIICHUE O MOXKape
IPEIOCTABISAIOT TapaHTUIO OE30MAaCHOCTH UMYIIECTBA U COXPAHEHUE JKU3HU JIIOJACH.
A KU3Hb YE€JIOBEKa — 3TO CaMO€ LIEHHOE.

Exeronno B PecniyOnuke benapych Ha noxapax ruOHeT 0osee 1 ThiC. 4eNoBeK,
9TO COCTaBJISET OKOJI0 7 % 00111ero uncia rudeneit IoIei 1Mo cTpaHe.

OcHOBHas MpUYMHA TpareJnii — HEOCTOPOXKHOE obOparieHue ¢ orueM. [loxkapsl
MPEUMYIIECTBEHHO BO3HHUKAIOT B KUJIOM CEKTOpe, e MpU MPOBEpPKax paOOTHUKU
MunucrtepcTBa 1o upe3BbrdaitapiM cutyarusaMm (MUYC) Pecniy6nuku benapych gacto
0OHapy’KMBAIOT HAPYIICHHS] B YCTAHOBKE M SKCIUIyaTallMu MEYHOTO 00OpynOBaHUS,
AIIEKTPOCETEN, a TAKIKE IEKTPONPUOOPOB.

Kaxxgoe Bo3BeIeHHOE CTPOEHHE HE MOKET OBITh CllaHO 03 MOKapHOW CUTHa-
mu3anuy. Bee HauMHAeTcs ¢ cO31aHus MPOEKTa Pa3MEIEHUs] CUTHAIN3ALUNN: CXEMBbI
ABAKyalllH JIFOACH, MECTa HaXO0XKICHUS JATUYUKOB. VICIIOJIB3YIOTCS caMble pa3InuHbIC
THUIIBI TJATYMKOB: JBIMOBBIC, JATYUKHU OTHS, TerioBble. HOBUHKA, KOTOpas MOSIBUIACH
HEJAaBHO, — 3TO MYJIbTUCEHCOPHBIN JaTUMK, KOTOPBIN BBIIBUT BCE MPU3HAKH MOXKapa.

JI0BOJIBHO BaXKHBIN LIar — MOHTaX MOXkapHOH curHanuzauuu. [Ipodeccnonansl
[P YCTAHOBKE HMCIIOJIb3YIOT XOPOLIME MaTrepuajbl U 000pyAOBaHUE, COBPEMEHHBIE
TEXHOJIOTMH. YCTAaHOBKA IMOKapHOW CHUTHAJIW3alW{, NMPOU3BEICHHAs NpodeccroHa-
JaMHU, MOXET rapaHTUPOBATh MPOTHUBONOKAPHYIO 0€30MacHOCTh. JlOCTaTOUYHO BOC-
TpebOoBaHa U MOIMyJsIpHA CEro/IHd aBTOMaTudeckas noxkapHas curtanuzanus (AlIC).
IIpenmymectBa ee 3akirodarorcst B ToM, uto AIIC, momMumo Bexyiien 3amadu, mnpe-
OYTpeXAaeT JIOJEH O MOXKape M 3alyCKAeT CUCTEMbl aBTOMATHUYECKOrO0 OTHETYIIe-
HUS, IIMOYIAJICHUS U TIP.

upokoe npumenenue coBpemeHHbIx CIIC ais 3ammTsl 00BEKTOB TpeOyeT u
COOTBETCTBYIOIIETO MO/IX0/1a K MOATOTOBKE KaJIpOB, CIIOCOOHBIX MPO(PECCUOHATBHO U
I'PaMOTHO CIPOEKTHPOBATh CUCTEMY, OCYILECTBIIATH MOHTa)KHbIE M ITyCKOHAJaJ04-
Hble pabOThl, SKCIUTYaTUPOBATh, ONEPATUBHO YCTPAHITh BOSHUKAIOIIME HEMOJIAIKH.

Monrtax coBpemeHHbiXx CIIC sBasercs ogHuM U3 HauOoyiee TEXHUYECKU
CIIOKHBIX pazfenoB. OT KBanu(pUKaLUM MOHTA)KHUKOB, 3HAHUS UMHU COBPEMEHHOM
TEXHOJIOTMM MOHTaXa, MPUEeMOB pabOThl, YMEHHUS MOJIb30BATHCS TEXHUYECKU COBEP-
IEHHBIMH MHCTPYMEHTAMHM U MEXaHU3MaMHU BO MHOTOM 3aBHUCST Kaue€CTBO M HAJIEXK-
HOCTbh MHOT'OJIETHEW PabO0ThI YCTAHOBJIEHHOMN CHCTEMBI.

B yciioBUsIX pbIHOYHON 3KOHOMHKHA MOHTQKHUKH JIOJKHBI HE TOJIBKO XOPOIIIO
3HATh COBPEMEHHBIE TEXHOJIOTHMHU AJEKTPOMOHTAXHBIX PabOT, yMEIO MMM MOJIb30-
BaTbCs, HO W YIIyOJEHHO M3y4aTh TEXHUYECKUE M KOHCTPYKTHUBHBIE OCOOEHHOCTH
CIIC, ux npuHUMIIBI IOCTPOECHUS U JEUCTBHUS, a TAK)KE METObI UX MPOBEPOK.

Bonbiioe 3naueHue st oOecredyeHus: JOHKHOIO KauecTBa MOATOTOBKH COOT-
BETCTBYIOIIMUX CHEIHAIUCTOB, 0€3yCIIOBHO, UMEIOT COBPEMEHHBIE CpeAcTBa 00yde-
HUS: YYEOHUKU U y4eOHBIE TIOCOOMSI, OTPAKAIOIINE COBPEMEHHBI YPOBEHb PA3BUTHS

CIIC.
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I'VTABA 1
KJACCHOPUKAIINA TEXHUYECKHX CPEACTB
INOKAPHOU CUT'HAJIM3AIIUA

1.1. Knaccuduxanus noskapHbIX U3BeniaTeaei

Ioxapubiii u3Bemarenab (IIN) — ycrpoiicTBo st popMupoBaHusi CUTHAIA O
noxkape. Mcrnonap30BaHne TEPMUHA «IATUUK» SIBISETCS YCIOBHBIM, T. K. TaTYUK — 3TO
yacTh u3Beniatesns. HecMoTpst Ha 3T0O, TEPMUH «IaTUYHUK» HCIIOJIB3YETCSI BO MHOTHUX
OTpacJEBbIX HOPMaxX B 3HAUCHHUH «U3BELIATEIIbY.

1. ITo cnocoOy nmpuBeaeHUs B JEHCTBHUE U3BEIIATENN TOAPA3ACIAIOTCS Ha!

— aBTOMaTHYECKHUE (pearupyromue Ha (PakTophl, COMyTCTBYIOIIUE TTOXKAPY);

— pyuHbl€e (IIpeHa3HAYEHHBIE /Il PYYHOT0 BKJIIOYEHHs CUTHAJIA MOKapHOU Tpe-
BOTH B CHCTEMaX IOXKapHOW CUTHAJIM3AIINN).

2. ABromatuueckue [1M no tuny nepenayu cUrHaioB AensATCA Ha!

— JIBYXpEKMMHBIE U3BEIIATENIA C OJHUM BBIXOJOM JJIA MEPEJadyM CUTHajla KaK 00
OTCYTCTBUH, TaK U O HAIMYUHU IPU3HAKOB MOXKapa;

— MHOTOpPEKMMHBIE M3BEUIATENH C OJHUM BBIXOJOM JUISl MepeAadyd OrpaHuYeH-
HOT'0 KOJINYECTBA TUIIOB CUTHAJIOB (00JI€€ IBYX) O COCTOSIHUU MOKOsI, 0KApHOU Tpe-
BOT'M WJIN JPYTMX BO3MOKHBIX COCTOSIHUI;

— AHAJIOTOBBIE M3BEIIATENN, KOTOPhIE IPEAHA3HAYEHBI IS [IEpEAaUYn CUrHaja o
BEJIMYMHE 3HAYECHMS] KOHTPOJIMPYEMOTO0 MMM IpHU3HAKa MoKapa, WIA aHAJIOrOBOIrO
(udpoBoOro) curHaa, KOTOPBIA HE SBIISETCS MPSIMBIM CHTHAJIOM TTOYKapPHOU TPEBOTH.

3. [1o xapakTepy peaknuu Ha KOHTPOJIMPYEMBIN MPU3HAK MOXKapa U3BEIIaTEeNN
MO/Pa3IeIIAI0TCs Ha!

— MakKcUMaJibHbIe ((OPMUPYIOUIUE U3BEIICHUE O TOKape MPHU MPEBBIILICHUH TEM-
repaTypbl OKpYyKarolel cpebl yCTAHOBIEHHOIO IMOPOrOBOr0 3HAYEHUsI — TEMIIepa-
TYpbI cpabaThIBaHUsI U3BEILATEIIS);

— nuddepernmanbabie (GopMHUPYIOIITHE U3BEIICHUE O MOXKApEe MPH MPEBBIIICHUN
CKOPOCTH HapacTaHMsI TEMIIEPATypbl OKPY>KAIOIIEH Cpebl BbIIIE YCTAHOBJIEHHOIO
MIOPOTOBOT0 3HAYCHUS);

— MakcuMalbHO-Iu(pepeHranbabie (coBmeniaronme GyHKIU MaKCUMalbHO-
10 ¥ TU(GEepeHIIMATEHOTO TEIIOBBIX TOXKAPHBIX M3BEINATEICH ).

4. ITo ciocoOy 37eKTpONUTaHUS MOXKApHbIE U3BEIIATEIH MOAPA3IEIAIOT Ha:

— MUTaeMble Mo nuiekdy;

— MHUTAEMBbIE IO OTAEIBHOMY IIPOBOAY;

— aBTOHOMHBIE.

5. [To BO3MOXKHOCTH YCTaHOBKH aJjpeca B MOXKAPHBIX W3BEHIATENAX UX MOIpa3-
JEJSIIOT Ha:

— aJ]pecHble (MepeaaroT Ha aJApeCHbId MPUEMHO-KOHTPOJIBHBIN MPpUOOp KOJ CBOE-
O aJpeca BMECTEe C U3BEIICHUEM O ToXKape);

— HeaJpecHble (IepesaloT Ha MPUEMHO-KOHTPOJIbHBIN MPUOOP TOJIBKO H3BEIle-
HUE O MMoXKape).
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6. [lo Buay KOHTpOIHMpYEMOTO IpH3HaKa Moxkapa aBromaTtuueckue [IM mon-
pa3leNAoT Ha CIEAYOIINE TUIIBL:
— TEIUIOBBIC;
— JIBIMOBBIC;
— IUIAMEHU;
— Ta3oBbIE;
— KOMOMHHUpPOBaHHBIE.

Ocooennocmu knaccuguxkayuu ovimosvix INH
OcobennocThi0 Kiaccudukanuu ApIMOBBIX [IW siBisieTcss mpuHIMN WX JEH-
ctBus. 110 3TOMY MOKa3aTento OHM MOAPA3EIIAIOTCS Ha:
— MOHHW3ALHOHHBIE;
— ONTUYECKHUE.
IIpu sToM apiMoBbIe MOHU3aUKUOHHBIE [IM moxpa3aensroT no NpuHUMUILY ACH-
CTBHUSI Ha:
— PaauoOU30TOIHBIE;
— JJIEKTPOUHAYKIIHOHHBIE.
HeimoBbie ontuueckue [T moapaznenstor nmo KoH(GUrypaud u3MepUTeIbHON
30HBI Ha!
— TOYEUYHBIE;
— JIMHEWHBIE.
Pamnonsoronssie 1M u ontnueckue 111 pasgensror no BUAY BBIXOIHOIO CHUT-
HaJIa Ha JBA THUMA!
— C JUCKPETHBIM BBIXOJIHBIM CUTHAJIOM;
— C aHAJIOTOBBIM BBIXOJHBIM CUTHAJIOM.
W3Bemniarenu mokapHbie JbIMOBBIE ONTHUKO-3JeKTpoHHBIC JuHEHbIe (MTTIJT)
pa3nessIoT Ha J1Ba THUIIA:
— JIBYXIIO3UIIMOHHBIN, COJEpKAIIMNA OAUH MPUEMHUK U OJUH MepenaTdyux (Mo-
KET COACPIKATH OTPAXKATEIN );
— OJIHOTIO3MIIMOHHBIN, COJEPKAIIMN OJWH MPUEMONEPEAATUYUK U OTPaKaTeIH,
OJIMH WiIn OoJIee.

Ocoobennocmu knaccugpuxkayuu mennoevix INH
[To xapakTepy peakuu Ha MOBBbILIEHHE TeMnepaTypsl TeroBbie 1[I nmoapas-
TSNSIIOT Ha!

— MakKCUMaJbHbIE TEIUIOBBIC MOXKapHbIC H3BemaTenu ((popMupyromue u3Belnie-
HUE O TMOXape NPH NPEBBINICHUNA TEMIIEPaTypOl OKPYKAIOIICH Cpebl YCTaHOBJICH-
HOTO ITOPOTOBOTO 3HAYCHHMS, T. €. PU JTOCTHKEHUU TEMIIepaTyphl cpadaThIBaHUS W3-
BelaTess);

— nuddepeHnranbabpe TEIIOBBIE TOXKapHbIe M3Bemarenu (hopMupyromme u3-
BEIIIEHHE O TI0’Kape MPU MPEBBIMICHUNA CKOPOCTH HApacCTaHUsI TEMIEPATyphl OKPYXkKa-
IOIIEH Cpe/Ibl BBIIIE YCTAHOBJIEHHOTO TOPOTOBOT0 3HAUCHHS);



— MakcHUMalbHO-TU((epeHIMaTbHbIE TEIJIOBbIE MOKapHbIE H3BellaTeNan (COB-
Memaronme GyHKIUT MaKCUMaIIbHOTO U TU((epeHIInanbHOTO TETJIOBOTO MOXKApHO-
r'0 U3BEIIATEIIA);

— TEIUIOBBIE TMOXKApHBIE M3BeIIaTeNn C AUQQepeHInaTbHON XapaKTePHUCTUKON
(TemmepaTypa cpabaThIBaHUS KOTOPHIX 3aBUCUT OT CKOPOCTH TIOBBINICHHS TeMIIEpa-
TYPBI OKPYKAIOIIEH CPEIIbI).

OcoOenHocthio knaccudukanuu TermioBeix [IM aBnsercs koHpuUrypauus us-
MepurtenbHoi 30HbL. [1o aToMy moka3zatento terossie [11 moapasnensior Ha:

— TOYCYHBIE;

— MHOTOTOYEYHBIE;

— JIMHEWHBIE.

Ocooennocmu knaccugpuxkayuu ITH nnamenu

[N nnaMeHu KiIacCU(PUIUPYIOT B 3aBUCUMOCTH OT CIEKTPa AJIEKTPOMArHUT-
HOT'O M3JIy4Y€HHS, BOCHPUHUMAEMOTO YyBCTBUTEIBHBIM 3JIEMEHTOM HM3Bemarens. Ta-
KUM 00pa3oMm, CyIIeCTBYIOT cienytomue Bubl [11 miamenu:

— yAbTPaHUOIETOBBIH;
— UH(PAKPACHBIN;

— BUIUMBIH,

— MHOTOJIMaNa30HHEIE.

W3Bemarens JOKEH pearupoBaTh HA HM3IYyYEHHUE, CO3[aBAEMOE TECTOBBIMU
oyaramu TII-5 u TII-6 mo 'OCT 50898. I1Io 4yBCTBUTENBHOCTH K IIJIAMEHU U3BENIA-
TEJIM MOJIPa3ACIIIOT Ha YETHIPE KIacca B 3aBUCUMOCTH OT PAaCCTOSHUS, IPU KOTOPOM
HaOJII0/1aeTCsl YCTOMYMBOE cpabaThIBaHME M3BeIaTeNeld OT BO3ASHCTBUS M3TyUCHHS
rameHu TectoBbIX odaroB TII-5 u TII-6 mo I'OCT 50898 3a Bpemsi, ycTaHOBIIEHHOE
W3rOTOBUTENIEM B TeXHHYECKUX yCioBusax (TY) Ha u3BemaTe M KOHKPETHBIX THIIOB,
HO He Oosiee 30 cekyH/I:

— 1-i1 kimacc (paccrosiHue 25 m);
— 2-ii kimace (paccrosiaue 17 m);
— 3-ii kimace (paccrosiaue 12 m);
— 4-ii knmacc (paccTosiHue 8 M).

Kinacc u3Beniareneit 1oJkeH ObITh YCTaHOBIICH B TY Ha U3BeHIaTEIN KOHKPET-
HBIX THIIOB.

Ocooennocmu knaccugpuxkayuu 2azoevix INH
M3Bemmareny moskapHbIe Ta30BbIC TOJDKHBI pearupoBaTh Kak MUHUMYM Ha OJTUH
13 MPUBEICHHBIX HIKE Ta30B IIPY KOHIICHTPAIIUH B MpEeax:
— CO, (1000...1500 ppm);
— CO (20...80 ppm);
- CHy (10...20 ppm).
[To wyBcTBUTENBHOCTH K CO M3BEmaTENM MOAPA3ACISAIOT Ha JBA Kilacca:
— 1-it kmacc (20...40 ppm);
— 2-ii knacc (41...80 ppm).



I/ISBGI]_[aTeJ'H/I MOT'YT pfarupoBarb Ha JAPYIUC rasbl, OAHO3HAYHO CBUJICTCIIb-
CTBYIOIIME O BOBHMKHOBCHHHU OYara 3aropaHus, B COOTBECTCTBUU C TY Ha Hux.
I1o BHUAY BBIXOJHOT'O CUTHAJIA U3BCHIATCIIN PA3ACIIAIOT HAa ABA THUIIA:
— C JUCKPCTHBIM BBIXOJHBIM CUT'HAJIOM,
— C aHAJIOT'OBBIM BBIXOJHBIM CHUI'HAJIOM.

1.2. Knaccupukauus npudopoB NpueMHO-KOHTPOJIbHBIX

Ipuoop npuemuHo-koHTpoabHbI (IIIIK) — ycrpolicTBO, npenHasHayeHHOE
JUTSL IPUEMa CUTHAJIOB OT MOAapHBIX U OXpPaHHBIX M3BEIIATENeH, 00ecTieueHus dIIeK-
TPONMUTAHUEM AKTHUBHBIX (TOKOMOTPEOJSIOMIUX) MOKAPHBIX U OXPaHHBIX H3BEIATE-
neH, BblIaul MHGOpPMAIIMU Ha CBETOBBIC, 3BYKOBBIE OMOBEIIATENIA U MYJIbTHI LIEHTPa-
JU30BAHHOTO HAOJIOJEHUs, a Takke (POPMUPOBAHUSI CTAPTOBOIO MMITYJIbCA 3allycKa
npuOopa MOKapHOIO YNpaBiIeHUs. DTO OCHOBHOM 3JIEMEHT CHUCTEM OXPaHHOM, Io-
AKApHOU, OXPaHHO-TIOKAPHOW CUTHAJIM3aluii. MOKET BXOJUTh B CUCTEMY IOXKapo-
TyLWIEHHs 1711 (GOPMUPOBAHMS CUTHAJIBLHOTO UMITyJIbca Ha npubop ynpasienus. [Ipu
BBIOOpE MapKu Mpubopa Al KOHKPETHOM CHUCTEMBbl HEOOXOJUMO OPHUEHTHUPOBATHCS
Ha HOPMBI, 110 KOTOPBIM Npubop mpoien ceprudukanuio. Heagpecusie [I1K B 3aBu-
CUMOCTH OT THUIIOB HUICH(OB AEIATCS HA MPUOOPHI CO 3HAKONIEPEMEHHBIMHU U 3HAKO-
MOCTOSIHHBIMU 1IIeH(pamu.

AJpecHbIil NPHEMHO-KOHTPOJbHbIH NPUOOP MOKAPHBINA — KOMIIOHEHT aji-
pecHoit cuctemsbl noxapHoit curnanuzamuu (ACIIC), npenHa3HaueHHbIN TS TpreMa
M3BEIHICHUI MO aJpEeCHBIM CUTHAIBHBIM JIMHUSM O TMOXKAPHOM COCTOSTHUU OOBEKTa U
coctosiHuu Jipyrux kKoMrnoHeHToB ACIIC, BbIpaOOTKH CUTHAJIOB MOXApHOW TPEBOTH
Wi HeucnpaBHocTy cucteMbl. [lannbie TIIK gemsTca Ha agpecHO-aHaIOTOBBIE U Al-
pecHo-1u(poBHIe.

1. ITpuGopsl npueMHo-KOHTpoIbHBIE ToxkapHbie (IITIKIT) mo uudopmaimon-
HOM e€MKOCTH (KOJUYECTBY KOHTPOJMPYEMBIX MIJIEH(OB CUTHATU3ALNUU) TMOIpa3ie-
JSFOT Ha IPUOOPBI:

— MaJjioi HHGOPMAITMOHHON eMKOCTH (10 5 nuteri(hoB CUTHATU3AIIH);

— cpenHeit uHbopMamonHoi emkoctr (0T 6 10 20 nutelioB CUTHATU3AINN);

— 00JbII0M HHPOPMAIIMOHHOHN eMKOCTH (CBbIie 20 MUICH(OB CUrHATHU3AIINN).
2. ITo uadopmarunoctu [TIKII moapaszaenstoT Ha MpUOOPHI:

— MaJjioi uHGOPMATUBHOCTH (0 3 BHIOB U3BEIICHH);

— cpenneii uHbopMaTUBHOCTH (OT 3 710 5 BUIOB U3BEILICHUI);

— 0oJbIIoN HHPOPMATUBHOCTHU (CBBIIIE 5 BUOB U3BEIICHHUI).

3. ITo Bo3mokHOCTH pe3epBupoBaHusi coctaBHbix dactei [ITIKII cpenneii u
00711101 HHPOPMAITMOHHONM EMKOCTH MOAPA3ACIISIIOT Ha MPUOOPHI:

— 0e3 pe3epBUPOBAHUS;
— C pe3epBUPOBAHUEM.

4. Ilpubopsl noxxapueie ynpasinenust (III1Y) nmogpazgenstor Ha rpynmbsl Ass
VIPABJICHUS CIECTYIONTUMU 00 BEKTaMHU:

— YCTaHOBKAaMH BOJASHOTO U MEHHOTO MOXKAPOTYIICHUS;



— YCTaHOBKAaMU T'a30BOI0 MOKaAPOTYIICHHUS;
— YCTaHOBKAMM MOPOIIKOBOTO MOXKAPOTYIICHUS;
YCTaHOBKaMH a3pPO030JIbHOTO MOXKAPOTYIICHHUS;
YCTAHOBKaMH JILIMOYTAJICHUS;
— JIpyTMMHU YCTPONUCTBAMH;
— KOMOMHHMpOBAHHBIE.
5. ITo uapopMaImoHHON eMKOCTH (KOJIHUeCTBY 3amuinaeMbix 30H) [ITY mox-
pa3aesioT Ha PUOOPHI:
— MaJIoii eMKOCTH (10 5 30H);
— cpenneit emkocTH (0T 6 10 20 30H);
— OoubIoi eMkocTH (cBbite 20 30H).
6. [To pa3BeTBICHHOCTH (KOJUYECTBY KOMMYTHPYEMBIX IETIEH, TPUXOIAITIXCS
Ha oAHYy 3amuiiaeMyto 301y) [IITY noapazgenstor Ha mpuOOPHI:
— MaJiol pa3BeTBICHHOCTH (/10 3 1ienei);
— cpenHeil pa3BeTBiIeHHOCTH (0T 4 110 6 1enei);
— OOJIBIIION Pa3BETBICHHOCTH (CBBIIIE 6 1IETICH).
7. Ilo BO3MOXKHOCTH pe3epBUpOBaHUs cocTaBHbIX yacteidt IIITY penstcs Ha
PUOOPHI:
— 0e3 pe3epBUPOBAHUS;
— C pEe3epBUPOBAHUEM.

1.3. Knaccuduxanus onoseniaresei

Onogemareab — 3TO UCIOJIHUTEIBLHOE YCTPOUCTBO, KOTOPOE BXOAUT B COCTaB
cUCTeMbl curHainuzanuu. OHO TpeJHa3HA4YeHO JIJIsi OMOBEIICHUS O BO3HUKHOBEHUU
TPEBOXKHOM CUTyaluu (3TO MOXKET ObITh HamajeHue, MPOHUKHOBEHUE HAPYIIUTEIS,
BO3HUKHOBEHHUE MOXKapa U T. I1.).

[TpuHIMN AECTBUS OMOBENIaTeNss OCHOBAH Ha (POPMUPOBAHUHM CUTHAJIOB, KO-
TOPbIE MOTYT BOCIIPUHUMATHCSI OPraHAMU YYBCTB JIOJIEH (3pEHUE U CITYX).

Onogeiareny yCTaHaBINBAKOTCH:

— B TMOMEMICHUSAX, B KOTOPBIX PACIOJIOXKEHbl YCTpOMCTBAa cOopa M 00pabOTKU
nndopmaruu (YCOW) qist Toro, 4ToObl COOOIIUTH MEPCOHATY O MPOXOKICHUHN CHUT-
HaJjia TPEBOT'H;

— Ha CaMHUX OXpaHSIEMbIX 00BbEKTax, YTOOBI CO3/IaTh YCIOBUA s Oosiee dPpdek-
TUBHOM WX 3aIUTHI.

Knaccuguxkayua onosewyameneii

1. ITo ucroIHEHUIO OMOBENIATENIN MOAPA3ASISIIOTCS IS
— HCHOJIL30BAHUS B IIOMEIICHUSIX;
— HCIOJIb30BaHUS HA OTKPHITOM BO3/IyXE€.

2. ITo Buny opMupyeMbIXx CUTHAJIOB OTIOBEIIATEIN TOIpa3/Ies0OTCs Ha:
— CBETOBBIC;
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— 3BYKOBBIE;
— peyYeBbIe;
— KOMOMHHUpPOBaHHBIE.
3. Ilo MecTy yCTaHOBKM OIOBEIIATEM MOAPA3ACISIOTCSA HA!
— BHEIIHUE (YCTaHABIMBAIOTCA BHE OXPaHIEMOro 00bEKTa);
— BHYTpeHHUE (YCTaHaBIIMBAIOTCS BHYTPH OXPAHIEMOr0 O0OBEKTA).

OcHogHble xapakmepucmuKku onogeujameneii
OCHOBHBIMM XapaKTEPUCTUKAMH OMOBELIATENECH SBIISIFOTCS:
— HaNpsKEHUE MUTaHUS;
— HOTpeOsieMblid TOK;
— BMJ CUTHAJa;
— MOILHOCTh CUTHAJIA,
— TeMIIepaTypHbIA JUAITA30H.
[TpuHuMnO paboThI OMOBENIATENEH 3aKITI0YAETCS B CJICAYIOIIEM:
— CBETOBOM OIOBEUIATENb B JCKYPHOM PEKMME T'OPUT POBHBIM CBETOM, a IIpU
IIPOXO0’KJICHUH CUTHAJIA «TPEBOTa» HAUMHAECT MUIaTh;
— 3BYKOBOH OITOBELIATENb B JEKYPHOM PEXKUME MOJIYUT, & IPU HAPYLIEHUU BHI-
JAeT WJIU IPEPBIBUCTBIN, WM HENPEPBIBHBIA 3BYKOBOW CUTHAIL.

1.4. Knaccudukanus cucTeM nepeaayn u3BenieHuit

Cucrema nepegaum usBemieHuid (CIIM) — oguH W3 OCHOBHBIX 3JIEMEHTOB
KOMIIJIEKCA OXPaHHO-TIOKAPHOM CHUTHAIM3AIMU, COCTOSIIIMNA W3 PsAla amnmapaTHbIX
CPEACTB JJIsl IpYe€Ma CUTHAJIOB TPEBOTH WJIM CIY>KEOHBIX M3BEIICHUHN C MOMKapPHBIX
JATYUKOB M JIETEKTOPOB JABHMXKEHUS, MEPENAYN dTUX CUTHAJIOB HA MYJIbTHI yIIpaBJie-
HHS OXPaHbl WM K CUCTEMaM oroBenieHus. HekoTopeie cuctemsl nepeiadyn u3Bellie-
HUW UMEIOT U OOpaTHBIE KaHAJIBI ISl YIIPABJICHUS MOAKIIOUCHHBIMU K HUM YCTPOM-
ctBamMu. DaKTUYECKH CHCTEMa TIepeladyd U3BEHICHUM O00ecTeunBaeT CO3/1aHue
OXPAaHHOM CETH 3a CUET MHTErpallid CUCTEM M3BELICHUS U ONOBEUICHUS B €IUHBIN
KOMIUJIEKC, KOHTPOJIMPYEMBIN C IyJIbTa YIIPABJICHUS IUCIIETUEPA.

Koncmpykuusa cucmemul nepeoauu uzeeuieHui

CIIM cocToWT M3 HECKOJBKUX KOMIIOHEHTOB, OOECIEUMBAIOIINX HCIPABHOE
(GYHKIIMOHUPOBAHUE BCEX MOKIIOUCHHBIX K HEM YCTPOMCTB:

a) OKOHEYHbIl MOXYJIb — MPUEMHUK-TIEPEIaTYNK CUTHAJIOB OT TMOJKJIIOYEH-
HBIX K CUCTEME U3BEIIATENEH U KOHTPOJIbHBIX YCTPOWCTB;

0) peTpaHCASTOP — YCTPOICTBO, SBISIONIEECS TPOMEKYTOUHBIM 3BEHOM MEK-
Iy OKOHEYHBIM MOJYJIEM W MYJIbTOM JIHCIETYEpa, KOTOPOE UCIOJIB3YETCS ISl TIepe-
Jlauyy TPEBOKHBIX CUTHAJIOB;

B) NYJbTOBbIH OKOHEYHBII MOXYJb — IPUEMHUK-TIEPEIATUNK, YCTAaHABINBA-
€MbIid Ha MYJIbT YNPABICHUS JUCIIETYEPA, CIYKUT ISl TOJYYECHHUS CUTHAJIOB C pe-
TPAHCIATOPOB U NEepeAavyy UX Ha MyJIbT HEHTPAIM30BAHHOTO HAOIIOACHUS;
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) MYJbT HEHTPAJIU30BAHHOTO HAOJIIIEHUSA — ABTOHOMHBINA MOMIYJb, SIBJIS-
IOLUICA YacThiO OOIIEN CHCTEMbl OXpaHbl, KOTOPHIA NPUHUMAET, PETUCTPUPYET,
aHaJM3UPYET U UHTEPIPETUPYET BCE MOCTYMAIOIINE HA HETO CUTHAJIBI OT OKOHEYHBIX
MOJYJIEH.

[Ipu BBIOOpE CUCTEMBI Mepeayd U3BEIICHUN CIIEIYET OINPEACNIUTh COOTBET-
CTBHE MapaMeETPOB OXPAHAEMOT0 TOMELIECHHUS U CIEIYIOIINE XapPaKTEPUCTUKHU:

— KOJIMYECTBO M TEXHUUYECKHE MapaMeTphbl UCIOIb3YEMbIX KaHAIOB CBS3U (KIIIO-
YEeBBIX MOJYJIEH CUCTEMBI MEepe/laur U3BEIICHUN);

— ©MKOCTh HH(OPMAIIMOHHBIX apXHUBOB CUCTEMBI IEpEavur U3BEIICHUMH;

— CKOPOCTb pEarupoOBaHUS HA TPEBOKHBIE CUTHAJIBL;

— MOPEANnojaracMoe HalpsyKeHHE U MOIIHOCTh MUTAHUS KIIOUYEBBIX MOAYJIEH CH-
CTEMBbI NIepeIaui U3BEIICHUMH.

CIIN o6pa3yroT cetn oOMeHa JaHHBIMH, KOTOPbIE IO CBOEH apXUTEKType MO-
T'YT OBITh CIAEAYIONIUX BUOB:

1. PagmanbHas ceThb NpernoiaracT HaJIu4ue OTACIBHOTO KaHaia JJisl COeIu-
HEHHUS KaXKJI0T0 MOJTYJISI U KOHTPOJIBHOTO MYHKTA C JUCIETUEPCKUM ITYJIHTOM.

2. PainajibHO-IENOYHAsI CeTh COCIUHSACT KOHTPOJIbHBIE YCTPONCTBA OT/IEIb-
HBIM KaHaJIOM C JIUCIIETYEPCKUM MYJIbTOM U KaHallaMd ¢ (PYHKIIMOHAJIbLHBIMUA MOJY-
JISIMH CETH.

3. /IlpeBOBHIHAAL Ce€Th CTPOUTCS COTJIACHO MEpapXUU: Beayllee KOHTPOJIbHOE
YCTPOMCTBO, K KOTOPOMY IMOJIKJIFOYAIOTCSI OCTAIIbHBIE MOIYJN CUCTEMBI, OTAEIbHBIM
KaHaJIOM CBS3BIBACTCA C IUCIETYEPCKUM ITYIHTOM.

4. llukanyeckas ceTb (MpueM — mepegadya) — CHUCTEMa, MpEIoJiararonas
MPOTPaMMHUPOBAHUE WHTEPBAJIOB U IMOCIEAOBATEILHOCTU Tepeaayu uH(popMammm ¢
(hyHKITMOHATBHBIX MOJTYJIEH HA KOHTPOJIbHBIE YCTPONUCTBA U TUCTIETYEPCKUE MYJIIBTHI.

5. Cnopaauyeckasi MJiM CTAPTCTONHAS ceTh (IpHeM — Mmepeaaya) — cucTeMa
Nepeaur U3BEIIECHU, B KOTOPOU MepeAaTuuKi aKTUBU3UPYIOTCSA U MEpPEarT coo0-
IIEHUS TOJBKO B ClTydae MOSIBJICHUS COOBITHH ((pUKCAlMU TJIaMEHHU WM HECAHKIIHO-
HUPOBAHHOTO TPOHUKHOBEHUS), MPUUYEM BCE OCTaJIbLHOE BPEMS YCTPOUCTBA Mepeiaun
HaXOJATCS B TACCUBHOM COCTOSIHUH.

6. MHOrokaHa/JibHasA ceTh (IpUeM — Mepeaayva) — CeTh, B KOTOPOU cooO1Iie-
HUS TIEPEIAIOTCS 0 CXeME «MHOTHE — MHOTHM» B BHIOPAHHOM JIMAIla30HE pajnova-
CTOT.

7. AnpecHasi ceTb (IpueM — mepegaya) — cCMcTeMa Iepejadynd U3BEIICHUH, B
KOTOpPOM 3a/IeICTBOBAH KaHAJl C KOJOBO-aIPECHBIM WJIM ACUHXPOHHO-BPEMEHHBIM
pa3ieliCHUEM.

Buowvt cucmem nepeoauu uzeeuwienuii

CIIN paznuyaroTcs MO HIMPOTE OXBaTa (YUCIY OXpaHseMbIX 30H), MH(OpMa-
TUBHOCTH, BUAY coenuHeHuii U T. A. [lapamerpsl cuctemsl nepenayu U3BELICHUN
ONPENENSIOTCA, UCXO/IS U3 XapaKTEPUCTUK 00CITY)KMBAEMOT0 00BEKTAa.

ITo uHpopMauMOHHONH eMKOCTH (KOJIMYECTBY OXpaHseMbix o0bekToB) CIIN
MIO/IPA3/IEIISAIOTCS HA CUCTEMBL:
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— Majioii mHpopMarmoHHoH emkoctH (10 200 HoMEpOB);
— cpenneii uadopmarmonnoit emxoctu (ot 200 10 1000 HOMEpPOB);
— Ooupmiol nHGopMaIrmoHHOH eMkocTH (cBbime 1000 HOMepoB).
IIo BO3MO:KHOCTH HApalIUBAHUS WH(OPMAIMOHHOW €MKOCTH COBPEMEH-
Hele CIIN nensites Ha:
— KOMIUICKCHI CO CTATUYHBIM WH()OPMAITMOHHBIM 00BEMOM;
— CHUCTEMBI C BOBMOXXHOCTBIO YBEIMUCHUSI EMKOCTH.
ITo uHpopMaTHBHOCTH CHCTEMBI IIEPEIAUN U3BEIICHUIN ObIBAIOT:
— MaJIOMH()OPMATUBHBIMU (C BO3MOXHOCTBIO MEPEIavd J0 JIBYX BUIOB M3BEIIIC-
HUH);
— cpenHenH(pOpMaTUBHBIME (TIpeycMaTpUBacTCs Iepeaada J0 MMATH BUIOB H3-
BEIICHHH);
— Ooubmioit mHMGOPMATUBHOCTH (CHUCTeMa Tepenaet OoJiee MATH BHIOB H3BEIle-
CIIN MoryT MCHOAb30BaTh PA3IMYHbIE KAHAJbI Iepedayu JAHHBIX:
— Teyie(pOHHBIC JIMHUM;
CHeMalbHbIE TPOBOIHBIE KAHAJIbBL;
paguoKaHabL;
— KOMOMHHMPOBAHHBIE CUCTEMBI CBSI3U.
HcTopruuecku ClI0XKUI0Ch, UTO MH(OpMaLUs ¢ OXpaHsAeMbIX OOBEKTOB Mepea-
BaJIaCh MO MPOBOAHBIM JUHUAM. CeroaHs BCE Yallle UCIIONIb3YETCs U paJuoKaHall.
Ha puc. 1.1 npencraBiieHbl BUIbl KaHAJIOB Mepeladyd UHPOpMALUU CUCTEM Ile-
peayu u3BEIIEHU 10 MTPOBOAHBIM JIMHUSM CBSI3U U paJlMOKaHAIY.

Paouoxananvhnoie cucmemol nepeoauu uzeewienuii (PCIIH)
OcHoBHBIMH (akTOpamu, BiusitonumMu Ha BHeaperue PCII, sapusrores:
— BO3MOXKHOCTb OXpaHbl HeTeNe(HOHN3UPOBAHHBIX OOHEKTOB;
— OIEPATUBHOCTH Pa3BEPTHIBAHUS U BHEAPCHUS;
— BBICOKAsI CKOPOCTh Niepeiaun uHpopmalu (MEHee CEKYH/Ibl);
— BBbICOKass MH(GOPMATUBHOCTH COOOIICHU (0oJiee COTHM), Haromiasl TOJIHYIO
KapTHUHY O COOBITUAX HA OOBEKTAX;
— BO3MOKHOCTb TOJAKJIIOYEHHS] OJHOTO MEPENATUYUKa I OXPaHbl HECKOJIbKHX
O0OBEKTOB;
— HECOBMECTHMOCTh PabOThl paHEe HCIHOJIb3YEeMbIX Tele(OHHBIX CHUCTEM C CO-
BPEMEHHBIMU JTUHUAMHU CBs3U: ISDN, oNTOBOJIOKHO U T. 1.;
— HM3KOE KaueCTBO U HAJIS)KHOCTh CTaphIX TeJe(HOHHBIX CEeTEeH;
— Bce Oosbiasi MHAHCOBAS 3aBUCHUMOCTh OXPaHHBIX CTPYKTYP B CBSI3M C BBEJIE-
HUEM MOBPEMEHHOU TapuduKaluuy 3a yCIyru Tele)OHHOMN CBA3H;
— BO3MOHOCTb CO3JaHHUSI OXPAHHOU CUCTEMBI OT JIOKAJIbHOM, C JAJbHEHIINM
rMOKMM HapalluBaHUEM;
— BO3MOXKHOCTbH CO3/IaHHs COOCTBEHHON HE3aBUCHUMOI CHUCTEMBI OXPaHbl B paM-
KaxX BEJOMCTBA WJIM OTAEJIbHON OpraHu3aluu.
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CIIN

1 1
ITpoBopHbIe PapnokaHanbHbIe
] ]
— ITo cetn 220B Kanapr [Ipsambie
COTOBOJ CBA3K panoKaHaIbl
— Boigenennble muHUN
3BYKOBOIJ KaHas Buioenentuie
136-174 MI'y
S Kamamst | [ 400-512 M
GPRS n 30-52 MI'y
CMC
Ceo600HvLe
433 MI'ny
| 446 MIn
27 MI'g

Puc. 1.1. Buael kaHanoB nepegayv HHPOpPMalUud CUCTEM MEpeAaun U3BEIIEHUIN

ITo cnoco0y nepenaun ungopmannu CIIM nonpasznensitorcst Ha CUCTEMBI:
— ¢ UMKJIMYECKOU nepeaadei nHpopmanuu;
— €O cropaguvecKkoit nepenayeii HHGoOpMaInu;
— € IUKJIMYECKHU-CIIOpaIuecKoi nepeaadei nHpopMaluu.
IHo xosu4yecTBy HanpaJieHud nepenayu uHpopmauuu CIIN nmonpaznens-
FOTCSl HA CUCTEMBI:
— € OJHOHAIPABIEHHOMN CUCTEMOM nepeaadyn nHpopManuu;
— C JIBYHAIIpaBJICHHOHN cUCTEMOM nepeaauu HHPOopMaIiu.
ITo npunnmny ynpasJjenus CIIN noapasnensarorcs Ha:
— PYYHBIE;
aBTOMATHYECKHE.
Ha coBpeMeHHOM pBIHKE MPEICTABICHBI CUCTEMBI IIEpEayu U3BELICHUN C OJI-
HOHAIPaBJICHHBIMU U JIBYCTOPOHHHMMHU KaHaynamu. [lociennue mMoryTt oOecrieunBaTth
yhpaBiieHUE (PYHKIIMOHATBHBIMU MOJIYJISIMUA KOMILIEKCA.
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I'JIABA 2
MN3BEINATEJIA IIOKAPHOU CUTHAJIM3ALIUN

2.1. O0mme cBexeHNs

OcHOBHO U HanboJiee BaXKHBbIA KOMIIOHEHT KOMIUIEKCA MOXKapHONW CUTHATN3a-
IIMY — TIO’KapHBIN U3Bemarens (puc. 2.1).

S /

A\
1

A r
;f‘ I/

Puc. 2.1. [loxxapHbIii ©3BEIIATEND

OT npaBUJIILHOCTH BbIOOpA TUTIA MOKAPHOTO M3BEIIATENS 3aBUCUT HAJIEKHOCTD
(YHKIMOHUPOBAHUS BCEH CHCTEMbI MOXKapHOUW CUTHAIMU3AIMU B 11esoM. [lomumo To-
ro, YTO MOKApHBIN U3BEHIaTENb 0013aH CBOEBPEMEHHO OOHAPYKUBATh MIPU3HAKH TO-
’apa, OH HE JIOJDKEH BbIJIaBaTh JIOKHBIX CUTHAJIOB TPEBOTH MpHU padoTe.

Buioop noxncapnozo uzeenwjamens no epemenu cpadoamuvléanus

Jlnst omipeieNieHnsl BpeMEHHM CcpalaThIBaHUS TOKAPHOTO HM3BeIIaTesss HeoOXo-
JTMMO y4€CTh HECKOJILKO (PaKTOPOB:

1. Cpennee BpeMs CII€IOBaHUS COTPYAHHKOB TIOKApHOW OXpaHbl HA JTaHHBIN
OOBEKT.

2. [IporHo3 pacnpocTpaHeHHs TT0Kapa Ha JTAHHOM OOBEKTE.

3. TouHOE MECTO YCTAaHOBKH ITOKAPHOTO M3BEIIATENSI Ha 00BEKTE.

Ot omepatuBHOCTH PabOTHI MOKAPHOTO HW3BEIIATENsI OYyACT 3aBUCETh BpEMs
oOHapy>XeHHsI TIO’Kapa, a Bpems mepefayn U 00pabOTKH TPEBOKHOTO CUTHANIA — OT
KOHTPOJILHO-TIPUEMHOT0 MPUOOpa U B3ATHIX 32 OCHOBY CHCTEMBI MEpeau TPEBOXK-
HbIX curHajgoB. TakuM 00pa3oM, MOXKHO BBIYHCIUTH BpeMsi, TpeOyemoe IJisi TOTO,
9TOOBI YCIETh MPOUH(POPMUPOBATH TPEBOKHBIE CIYKOBI O TOXKape, AOKIAThCS UX
MPUOBITUS U YCTIETh MOTYIIUTh MOXKap 0€3 HEOOPATUMBIX TIOCIIEICTBUN.

[Ipu pacuere BpemeHU OOHApYKEHUS TMOXKapa HEOOXOIUMO CIIPOTHO3UPOBATH
BpEMsI TTOSIBJICHUSI OCHOBHBIX €0 MMPU3HAKOB!

— TIOSIBJICHHUE U POCT KOHIICHTPAIUH JBIMA;
— POCT TeMIepaTyphl U TIOSBICHUE HU3TyUCHUS;

— JIpyTue yrposkarnme (GpaxTopsl.
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[TIo OCHOBHBIM XapaKTEPUCTUKAM IOXKAPHBIX U3BEIIATEIEH MOKHO ONPEIEIIUTh
BpeMsi UX cpabaTbIBaHUS U MPUHATH PEIICHHE O MPUTOJHOCTH JAHHOTO HU3BELIATEIIs.
CpaBHuBas BpeMsi cpabaThIBaHHs MOXAPHOTO W3BEIIATENSI C BHIYMCICHHBIM BpeMe-
HEeM OOHapy>KeHMs Mo)Kapa Ha JIaHHOM KOHKPETHOM OOBEKTE, MOXKHO OJIHO3HAYHO
CKa3aTh NMPUrOJCH WM HET TUN JaHHOro u3Bematess. CienyeT Takxke IMPOBEpUTH
COOTBETCTBHUE YCIIOBHI SKCIUTyaTalluu TOXAPHOTO M3BemaTess (TemMiepaTypa OKpy-
KaroIleH Cpefibl, YPOBEHb BIAKHOCTH M BHOpAIlMK) YCIOBHUSM Ha JaHHOM OOBEKTE.
[Ipu UX HECOOTBETCTBUU XOTS ObI IO OJTHOMY IapaMeTpPy MOKAPHBII W3BELIATENb HE
CJIEIyeT UCIOJIb30BaTh B JIAHHOW CHUCTEME MOXKAapHOW CHUTHAJU3aLMH, TAK KAaK 3TO
YMEHBIIIUT HAICKHOCTb CUCTEMBI U €€ 3()P(PEKTUBHOCTS.

Mecmo ycmanogéku noxycapHozo u3zeeuwiamens Npu MOHMANCE CUCHIEMDbI
ROJHCAPHOU CUZHATIUZAUUU

Bri0paB noxkapHblii W3BeIIaTEdb B COOTBETCTBUU C TPEOOBAHUAMHU IO cpaba-
THIBAaHUIO U C ApaMeTpaMHM 3KCIUTyaTalluy, He00X0UMO 1MoA00paTh MECTO €ro ycTa-
HOBKHU C y4€TOM KOHTPOJHUpyeMoil u3BemareneM miomann. [Ipu atom Heobxonumo
oOpaTuTh BHUMaHUE Ha!

1) cTerneHp MokKapOOIMACHOCTH 00BEKTA;

2) KaTeropuio MpOU3BOJICTBA U CIEIM(PUKY TEXHOIOTHYECKOTO MpoIiecca,;

3) OIICHOYHYIO CTOMMOCTH 00OPYAOBAHHMS, UCIOIb3YEMbIX MAaTEPHAIIOB, a TaK-
Ke MPOAYKIUH;

4) xiaccu(pUKaIuIo TOPIOYNX MaTEPUAIIOB,

5) TexHHUYECKUE XapaKTEPUCTUKU M YCIOBHS SKCILUTyaTallH.

Takke CTOUT yUUTHIBaTh TaKUe (PAKTOPHI, KAK HAIMYUE CUCTEMbI aBTOMATHYE-
CKOT'O TMOXapOTYIIEHUs] U CMEHHOCTh paboThl oObekTa. Ilpu mpaBuiibHOM BBIOOpE
MOXKAPHOTO M3BEUIaTelis, €ro MPaBUIbHOW AKCIUTyaTalluu W HaJUIeKaIleM OOCITyXu-
BaHUU OH IMPOCIYXKUT JOJroe BpeMs M OyJeT rapaHTOM HaJeKHOCTU CHCTEMBI IO-
YKapHOW CUTHAJIU3aLUH.

Pexomenoayuu no mMoHmaiicy RnOMNCAPHBLIX u3zeeujameieil NPU yCMAHOBKe
ROMCAPHOU CUZHATUZAUUU U CPEOCME NOHCAPOMYUIEHUA

Kak npaBuio, mpu MOHTa)K€ MOKApPHOW CUTHAIU3ALMK, TEIUIOBBIE MOKAPHBIE
M3BEIIATENIN CICAYET MPUMEHSATHh B MOMEIICHUSAX HEOOJBIIOr0 00heMa M OOBIYHOM
BBICOTHI.

OHU yCTaHABIMBAIOTCS PAaBHOMEPHO MO TUIOINIANA TOTOJIKA, & B pAJIC CiIyda-
€B — B MECTaX BEPOSITHOTO BOBHUKHOBEHUSI BO3TOPaHUSI.

AuddepeHunabubie TENIOBbIE MOKAPHbIE U3BELIATEJIH CTOUT YCTaHaB-
JIMBaTh B MOMEIIEHUSIX 0€3 PE3KUX CKAYKOB TEMIIEpaTyphl OKPY>KAIOIIEH CpeIbl U He
PEKOMEHYETCSl CTABUTh B HEIIOCPEJACTBEHHOM OJIM30CTH OT UCTOYHUKOB TEILjIa.

JIbIMOBBIE TOKapHbIe u3Bemareau (puc. 2.2) Ipyu MOHTAXKE MMOKAPHOM CHUT-
HaJU3alui OOBIYHO YCTAHABIIUBAIOT B MOMEIICHUSX, TJI€ BOSTOPAHHUE COMTPOBOXKIACT-
csl OOMITLHBIM BBIJICTICHUEM JIbIMA, YUYUTHIBASI MTyTH MMOTOKOB BO3yXa OT BEHTHJISIIHU-
OHHBIX CUCTEM.
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Puc. 2.2. JIpIMOBO# NOKapHBIN U3BEIIATEND

N3Bemarenn miaamenu (puc. 2.3) mpu MOHTaXXe MOXKAPHON CUTHAIHM3AINAN
YCTaHABJIMBAIOTCS OOBIYHO B MOMEIIECHUSIX, B KOTOPBIX BHICOKA BEPOSTHOCTH BO3ZHUK-
HOBEHMSI BO3TOpPaHUs C MPUCYTCTBUEM OTKPBITOrO IIAMEHU, HET BO3ACHCTBUS WH-
(dbpakpacHbIX U3TyUYCHUN U yIbTpaduoyieTa, a TAKKE HE MMPOU3BOASATCS CBAPOUYHBIE U
aHaJoruuHble padoThl. [Ipu 3TOM 111 MOKApHOTO M3BELIATENS TIJIAMEHU TIPU TIPOCK-
TUPOBAHUM TOXXAPHOW CUTHAJIM3ALMK M TOCJIEAYIOINIEM MOHTaXK€ JIOJDKHO OBITh
MPEAYCMOTPEHO 3aIUIIIEHHOE OT MPSAMBIX COJTHEUHBIX JTyUeld MECTO.

Puc. 2.3. U3Bemarens miaMeHn

Pyunble moxkapHble u3Bemareau (puc. 2.4) KHOMOYHOTO JICHCTBUSA MPU MOH-
Ta)ke TIO’KapHOW CUTHAIHM3AIMN YCTAHABIUBAIOTCS, OOBIYHO, B XOPOIIO OCBEIIEHHBIX
MeCTax Ha CTE€HaX Ha BBICOTE /10 1,5 MeTpa OT MOBEPXHOCTH U JIOJKHBI OBITh JIETKO-
JNOCTYNHbI. BHE 31aHUi pydHble M3BEIIATENIM CTaBAT B XOPOIIO 3aMETHBIX MECTaX C
XOPOILIEN OCBEUIEHHOCTHIO.
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Puc. 2.4. PydHol no>kapHbIi N3BeIIaTEh
2.2. TennoBble M3BENIATEIH

TennoBoli moxkapHbIii M3BemarTeab (puc. 2.5) NpeacTaBiIsieT COOOM CIeIH-
aJbHOE YCTPOMCTBO, CiyKallee JJjisi OOHApYKEHHUs MPU3HAKOB ToXKapa MpU U3MEHe-
HUU Temneparypbl. COCTOUT U3 ABYX IPOBOJIOK & M b, KOTOpBIE COSAMHSIOTCS MEXKITY
co0oll maibamu C u C' U3 MaTepualia, He MPOBOJALIErO 3eKTpuyecTBa. COOKy mpu-
Oopa ycrpoeHa Tpybouka 0 ¢ KarcroyieM €, HallOJHCHHBIM PTYThIO U 3aKPhIBAEMbIM
CHU3Y IJIACTUHOM U3 BocKa. [Ipy MOBBIINIEHUH TeMIIepaTyphbl BOCK IUIABUTCS, PTYTh
BBUIMBAETCS B MPHOOP, M YCTAHABIMBACTCS KOHTAKT MEXKIY JIBYMs MPOBOJIOKAMH,
BCJIEJICTBUE YETO MOSBIISIETCS CUTHAIL.

B ta6x. 2.1 npencrasieHa kiaaccupUKaIUs TEIIOBBIX TOKAPHBIX W3BEIIATeNICH
0 Croco0y peaau3aiuu.

Bce TensoBsie moxkapHbie U3BENIATEIN UMEIOT OOIIKE 3aJaHHbIE TapaMEeTpHI.

[IpuHsTHIE 32 OCHOBY MOPOTOBBIC 3HAYEHUS TEMIEpPaTyphbl, B3STON MOJ KOH-
TPOJIb OKPY’KAIOILIEH Cpelbl, MPUBOASAIINE K CpabAThIBAHUIO TEIJIOBOTO M3BEIIATEIIS
cnenytromtue: 50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200 u 250 °C. ist kaxa0ro
THUIIAa TETJIOBOTO TOKapHOTO M3BEIIATENsi BO3MOXKHO OTKJIOHEHHE MmapaMerpa cpada-
TBIBAHHUS, OTOBOPEHHOE TY COrjacHO MPUHSATHIM CTaHIAPTaM.

Hns nuddepeHnnanrbHOr0 TEMIOBOTO TMOXKAPHOTO M3BEIIATeNsl MapaMeTphbl
cpabaThIBaHUs MMOCTPOEHBI MO MPUHIIMIY HapacTaHUsI CKOPOCTH TMOBBIIIEHUS TEMIIe-
paTypbl, B3ATOM MO KOHTPOJIb OKpyxaroriei cpeast (3, 5, 10, 20 u 30 °C/muH), wiun
nommaroBoro moebiteHus temmeparypsl (30, 50 u 100 °C). Bo3sM0OXHO OTKIOHEHHUE
napametpa cpabateiBaHus AUGPEpEHITMPOBAHHBIX TEIIOBBIX MOMXAPHBIX H3BEIIATe-
JIEW KOHKPETHBIX TUIIOB, OTOBOPEHHOE TY COracHO NMPUHATHIM CTaHAAPTaM.

MakcuMalIbHO JIOMYCTUMBIE 3HAYEHUS WHEPIMOHHOCTH TpH cpabaThlBaHUU
TEIUIOBBIX MOXapHbIX u3Bemarenei: 5, 10, 30, 60, 90 u 120 c.
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:

Puc. 2.5. TerioBo# noxapHselii u3BemaTenb KOHCTpyKunu XIX Beka

(mpubop IBapikonda)

Tabmuma 2.1

TenioBble OKapHbIE U3BELIATENN IO CIIOCO0Y pealln3aluu

Tun n3Berareis

XapakTepucTHKa M3BeIATe s

TennoBbie TOXKapHBIE
W3BEIIATENN, WCIOJIb3Y-
FOIIME TUIaBKUU DJIEMEHT

TerioBol M3BeHIaTENb COCTOUT U3 JIByX KOHTAKTOB,
3aMKHYTBIX CHEHHAJIBHBIM CIUIABOM, HAa3bIBAEMbIM
craBoM Bypa. [lox Bo3aelcTBHEM BBICOKOM TemIepa-
Typbl JTaHHBIM CIUIAB Pa3pyLIAeTCsi, 4YTO IPUBOAUT K
Pa3MBIKaHHIO KOHTAKTOB U CpabaThIBAaHUIO U3BEIIATEIIS.
N3 mnpuHnmna cpabaThiBaHMS JAHHOTO W3BEIIATENs
MOYKHO TMOHSITh, YTO OH SIBJISIETCS OJTHOPA30BbIM
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Okounyanue tadim. 2.1

Tun n3Bemartesn

XapakTepucTHKA H3BeIIATe s

TermioBsie MOKAPHBIC
W3BEIIATEIN, WCIOJb3Y-
IOIME TPUHIUN 3aBU-
CHUMOCTH MarduTHOU
WHIYKIAH OT Iapamer-
POB TEMITEPATYPHI

TerioBoi n3BenIaTeNb COCTOUT U3 TEPKOHA — FepMe-
TUYHOTO MAarHUTOYIIPABISIEMOr0 KOHTAaKTa, MOMEIICH-
HOT'O MEXIY JIByMsI KOJbIIEBHIMH MarHUTaMu. C TOBBI-
IEHUEM TEMIIEPATYPhl 3TH MAarHUTHl HAYMHAIOT MEHSTh
CBOM CBOWMCTBA, U T€PKOH MEPEKIIOYACTCS, PA3MBIKAET
I1eTb, U TIOKapHBIN W3BemaTeNb cpabarriBaeT. JaHHBIM
TEIUIOBOM TOKAPHBIM M3BEIATEb MHOTOPAa30BOTIO MC-
MOJIb30BaHUS

TernoBsie IMOXKApPHBIC
HN3BCHIATCIIN, HCIIOJIb3Y-
omuc 3aBUCHUMOCTD
QICKTPUICCKOI'O COIIpPO-
THUBJICHUA OT TCMIICpA-

TypbI

N3Bemarens MMEET 3IEKTPOHHYIO CXEMY YIIpaBlie-
HUS, TO3BOJISIIONIYI0 MEPUOINYECKU U3MEPATh OKpYyXkKa-
IOLIYIO TEMIIEPATYPY € MOMOILBI TEPMOPE3UCTOPA, IIPU
HarpeBaHUM KOTOPOI'0 PE3KO BO3PACTAET BBIXOJHOE CO-
nporusieHue. [Ipu nocTukeHnn 3aaHHOTO IOPOrOBOI0
3HaYeHUs] (POPMUPYETCS] CUTHAJI TPEBOTH IYyTEM 3aMbl-
KaHus nuieiida mnokapHoi curHanuzanuu. [loxkapHbiid
M3BEIIATEINb, UCIIONB3YIOINNA JaHHBIA MPHUHIIUII, Ha3bI-
BalOT MakCUMalibHbIM. OH pabOTaeT TOJIBKO COBMECTHO
C IPHUEMHO-KOHTPOJIbHBIM TPHOOPOM

TernmoBble TMOYXKapHBIE
U3BCIIATENN, HCIONb3Y-
IOIUE  TEPMODIIEKTPO-
JIBWKYLLYIO CHITY

JIaHHBI TOKapHBIM H3BEILATENIb WMEET SJIEKTPOH-
HYIO CXeMY YIpaBJICHUS, TO3BOJIAIONIYIO TEPHOINIECKH
U3MEPATh OKPYKAIOILIYI0 TEMIIEPATypy C MOMOIIbIO, TaK
Ha3bIBaeMou T PpepeHImpoBaHHON TepMOTaphbl — IBYX
MIPOBOJHUKOB M3 PA3IMYHBIX MAaTEPUAJIOB, CIIASTHHBIX HA
OJTHOM KOHLIE, HCIOJIb3YIOIIUX TEPMOIIEKTPOABIKY-
IMA OPUHLUKAN W3MEPEHHUs Temneparypbl. Takue 1o-
YKapHbIC W3BENIATENIM HA3bIBAIOT NU(depeHITHaATbHBIMU

TennoBele MOXKapHBIC W3BEIIATEIM MOXKHO Pa3IeiUTh MO KOHTPOJIUPYEMBIM
30HaM Ha J[Ba THUTIA!

1. ToueuHsbIe TETUIOBHIE MMOXKAPHBIC U3BEIIATEIN — aBTOMAaTHYECKUE W3BEIaTe-
JIY, KOHTPOJIMPYIONTHE TPU3HAKH MTOYKapa Ha HEOOJIBIIIOHN TUTOIIA/IH.

2. JIuHeliHbIe TETUIOBBIC MOXKAapHbIE U3BENIaTeIU (TepMoKadenn) paboTaroT Mo
MPUHLKNY TEPMOJIUHUHU (puc. 2.6).

CymiecTBYIOT CIEIYIONINE TUIIBI JIMHEWHBIX TEIJIOBBIX TMOXKAPHBIX H3BEIIATE-
Jiel, KOHCTPYKTUBHO OTIMYAIOIIMXCS APYT OT JApyTra:

1. OcHOBaHHBIE HA MOJYNPOBOJIHUKAX — HCIOIB3YIONIME B KAYECTBE IMPH-
3HAKOB OMPEICTICHUS MoKapa CIEeIHATbHOE MTOKPHITHE MPOBOJIOB BEIICCTBOM U TIPH
HarpeBaHuM JII0OOro ydacTKa JTaHHOTO TEPMOKAOeNss MEHSIONIUE COMPOTHBIICHUE B
naHHOW Touke. KOHTpOIBHO-IIPUEMHBIN TTPUOOP HEMPEPHIBHO H3MEPSET COMPOTHB-
JICHUE W BBIJIACT CUTHAJI TPEBOTH, CCIIM COMPOTUBIICHUE B KaKOM-IMOO TOYKE COBITA-
JaeT CO 3HAYCHHUEM, OTIPEICIICHHBIM KaK IMPU3HAK T0Kapa.
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2. MexaHn4YeCKHe — UCITOJIB3YIOMINE B KAUeCTBE MPU3HAKOB OMPEICTICHUS 1T0-
Kapa repMEeTHYHYI0 TPyOKY U3 MeTalljia, 3al0JIHEHHYIO CIelUalbHbIM ra3oM, U JaT-
YUK JABJICHUS, COCIMHEHHBIN C KOHTPOJIbHO-TIpUEMHBIM IIpubopom. [Ipu HarpeBaHumn
MO00T0 y4yacTKa JaHHOW TPYOKH MeHsieTcs naBiieHue. KOHTpoiIbHO-IIpUEeMHBIN MpH-
00p ¢ MOMOIIBIO AaTYMKa JABJICHUSI HEPEPHIBHO KOHTPOJIUPYET 3HAUYECHUE U BBIIACT
CUTHAJI TPEBOTH MPU COBIAJICHUU CO 3HAUCHHUEM, ONPEICICHHBIM KaK MPU3HAK MOXKa-
pa. JlnuHa Metamuinyeckoi TpyOku He JoJpkHA peBbimath 300 M.

NMpoBOgHMK

YyBCTBMTENbHDIN 31EMEHT
3auMTHaA NNeHKa Y

BHewHAs o6onouka

Puc. 2.6. Tepmokabenn

3. DJeKTpOMeXaHNYeCKHe — HCITOIB3YIOIINE B KAUeCTBE MPU3HAKOB OTPEIe-
JICHUS TOKapa CIEIMAIbHbIM YyBCTBUTEIBHBIN K HATPEBAHUIO U HE MPOBOJSAIINN TOK
MaTepual, HaHECEHHbIN Ha JIBA MEXaHMYECKNX KOHTakTa. [Ipu HarpeBaHuu 4yBCTBU-
TEJIbHBIA MaTeprajl pa3MsArdaeTcs, 9YTo IPUBOAUT K 3aMbIKAaHUIO KOHTAKTOB U cpaba-
THIBAHMIO U3BEIIATES.

TennoBol MoKapHbIA U3BEMIATEND SBJISETCA MO CYTH CaMbIM MEIJICHHBIM I10
BpEMCHHU OOHApYKEHHMS ToKapa, TaK KaK OH BBIJACT CUTHAJ TPEBOTH, KOTJa IOXkKap
YK€ BCTYIIIJI B CBOKO aKTHBHYIO CTaJUI0. Y CTAHABJIMBATH TEIUIOBOW IOYKAPHBIN M3-
BEIIIaTeJIb CIIEIYET B TEX MECTaX, IIC pa3BUTHE IMOXKapa XapaKTePHU3yeTCs OOIBIITIM
BBIJICJICHUEM TEIUIA U YCJIOBHUS OKPYKAIOIIEH Cpelbl HE MO3BOJISIIOT YCTAHABIMBATH
JpyTye THUIIbl TOXKapHBIX u3Bematenei. [Ipu O1aronpusiTHBIX YCIOBUSIX OKpYKaro-
el cpefpl Jydllle CTaBUTh KOMOMHHUPOBAHHBIM MOXKAPHBINA M3BELIATENb, COUYETAIO-
11 B ce0e TEmI0BOI U IHIMOBOIA.

2.3. IbiIMoBbBI€ U3BeIIATEU

J{bIMOBO# MOKAPHBIA U3BEIIATE]b — 3TO CHEUUAIBHOE YCTPOMCTBO, CITYXKa-
ee it 0OHApYKEeHHsI PU3HAKOB TMOXKapa Mo JBIMY, BBIJICIIEMOMY MPU TOPEHUH.

[TpuHIIMTT pabOTHI NBIMOBOTO MOXKAPHOTO W3BEIIATENII OCHOBAaH Ha TOTJIOIIE-
HUW WIA PAaCCEUBAIOIICH CIOCOOHOCTH M3IIYYCHHS B YIbTPa3BYKOBOM, MH(ppakpac-
HOM WJIM BUAMMOM cIieKkTpe. KOHCTpyKIHs JbIMOBOTO MOKAPHOTO U3BEIIATENS IPE-
cTaBjieHa Ha puc. 2.7.
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Puc. 2.7. KOHCTpYKHI/IH ABIMOBOTO ITOKAPHOI'O U3BCIIATCIIA

[To cocoOy oOHapy>KeHHsI JbIMa JBIMOBBIEC MOXKAPHBIC H3BEIIATEIM MOXHO
pa3aenuTh Ha 1BA THUMA!

1. Paagmou30TonHbIi ILIMOBOM MOKAPHBIA M3BeIIATEb PA0OTACT MO MPUH-
UMYy KOHTPOJISI U3MEHEHHUS JICKTPUUECKUX MAPAMETPOB PAAUOUZOTOIHON KaMepHl.
B kamepy noaaroTcsi 4aCTULBI IPOTUBOIIOJIOKHO 3aPSKEHHBIX AJIEKTPOJIOB, YTO MPU-
BOJIUT K BOSHUKHOBEHUIO MOHU3AIIMOHHOTO TOKA, U MPU HAIMYUM O0JIee TKEIbIX Ya-
CTUYEK JbIMAa OHM BCTYNAKOT BO B3aUMOJIECHUCTBHUE U CYIIECTBEHHO CHUXAKOT CBOKO
MOJBMKHOCTh. B pe3yibraTte 1aHHOrO B3aMMOJAECHCTBUS 3HAYEHUE MOHU3ALMOHHOTO
TOKa YMEHBIIAETCS, U MPHU AOCTHKECHUHU 3aJaHHOTO 3HAYEHHUS W3BELIATENb BBIIACT
TPEBOXKHBIN CUTHAJL.

Panron3oTonHbIN THIMOBOM TOKApPHBIN M3BEIIaTeNb 04eHb A (PEKTUBEH Mpu
T000M CHEKTpE JbIMa, BBIJCJICHHOM BO BpEMs TOPEHHS, MO3BOJISIET MCIIOJIb30BATh
PaIMOU30TOITHBIE U3BEIIATENN B KOHCTPYKIMH acCUPalMOHHBIX W3Bemarenen. [lpu
MIPOXOXKIAECHUH BO3/lyXa 4Yepe3 paJIMOU30TONHBIA JBIMOBOW MOKAPHBIA W3BEILATEIb
KOHTPOJIUPYEMBIX IUIONIAIe OH (POpMHUpYET CUTHAd TPEBOTH MPU BO3HUKHOBEHUU
MaJIeMIIEro KoJM4ecTBa ApiMa. OJHAKO B €r0 KOHCTPYKIUH HUCMOJIB3YETCSI HICTOYHUK
PaIMOaKTUBHOIO U3JIYyYCHUsI, YTO HajaraeT ocooble Mephl MO COOJI0ICHUIO Oe30mac-
HOCTH TIPY MCIIOJIBb30BAHUU, MEPEBO3KE, XPAHCHUU U YTWIM3AIMU JAHHOTO W3BEIa-
TEJIS.

2. ONTHKO-3JIEKTPOHHBbIE IbIMOBBIE MOKAPHbIE U3BEIIATEIH PAOOTAIOT IO
MIPUHIMITY KOHTPOJISI ONTHYECKUX CBOMCTB OKPYXKarOLIEH cpeabl. [pIM B TaHHBIX I1O-
KAPHBIX M3BEIIATEIISIX MOKHO OOHAPY>KUTh 1O M3MEHEHHUIO CBETOBOTO MOTOKA, T. €.
MPO3PAYHOCTH BO3AYyXa, WM MO SIPKOCTU OTPAKEHHOT'O CBETA OT YaCTHIL IbIMaA.

OnTUKO-AJIEKTPOHHBIE JTBIMOBBIC TOXKAPHBIE M3BEIIATENN JIETKO OOHApYKH-
BAIOT JIBIM CEPOTO IBETA, 0OPA3YyIOMIMICS HA HAYAJIbHOUM cTaanu TiaeHus. OqHaKko mpu
MOSIBJICHUH JIbIMa YEPHOTO I[BETA, MOTJIOMIAIONIEr0 HHPpaKpacHOE U3IIyYeHUe, JTaH-
HbI€ MMOKAPHBIE U3BEUIATENIN UCIIBITHIBAIOT HEKOTOPBIE TPYAHOCTH.
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Onmuueckue 0blmo6ble noXcapHble ueeuiamenu

OnTuyeckre AbIMOBBIE MOXKAPHBIE U3BEIATEIN MOXHO Pa3JeiIUTh 0 KOHTPO-
JUPYEMBIM TUIOIIA/ISIM:

1. ToyeuHblil ONTUYECKUH MOKAPHBIA M3BelIATe b — AaBTOMAaTUYECKUM U3-
BelllaTelIb, KOHTPOJIUPYIOMIMI MpU3HAKK TIoKapa Ha HeOousbimol miomanu. Cpaba-
ThIBaHHE TAKOTO M3BEIATEeNsl IOCTPOCHO Ha MPUHIUIIE pacCEUBaHUsI MHGPAKPACHOTO
M3IIyYECHHS] CEPbIM JBIMOM, BBIJICJICHHBIM B pe3yJbTaTe TOPEHUS HA pPaHHEM JTarie
Pa3BUTHS TIOKapa.

[Tpuntun cpabaTbiBaHUsI B TOYEYHOM JBIMOBOM IO’KapHOM HM3BEIIATENIe pea-
JU3YETCs C MOMOIIBIO U3ITyUYalolero U (PUKCHUPYIOIIETO CBETOBbIE MOTOKH JHOJOB —
cBeToano/ia M (HOTOAMO/IA, YCTAHOBICHHBIX B CHEIHAIbHOM IUIACTUKOBOM Kamepe
YEepHOTO IBETa TAKMM 00pa30M, YTOOBI IOTOKM CBETA CO CBETOAMO/A HE MOMa1aly Ha
dotommon. [Ipu momaganuy YacTHIl JbIMA B W3BEIIATENh YaCTh MOTOKA CBETA, U3IY-
4aeMOro CO CBETOJIMOJA, OTpakaeTcs W MomnaaaeT Ha (OTOIUOJ, YTO MPUBOIUT K
cpabaThIBaHUIO MOXKAPHOTO M3BEIATES.

Jlist ynoOcTBa TEXHUYECKOTO OOCITY)KMBAHUS KOHCTPYKIIUS ONTHYECKOTO JbI-
MOBOTO TIO’KapHOTO M3BEIIATeNsl peain30BaHa B BUAE 0a3bl, UMEIOIIEH YeThIpe KOH-
TaKTa, Ba U3 KOTOPBIX CIYKAT JIJIi KOHTPOJIS MOAKIIOYSHHS TBIMOBOTO TOKapHOTO
M3BENIATeld U 3aMBIKAIOTCS MIPU €r0 YCTaHOBKE Ha 0asy.

2. JIuHeliHbI ONTHYECKHUIl MOKapHBI U3BemaTeab (puc. 2.8) — IBYXKOM-
MMOHEHTHBIA M3BEIIATE b, PCATH30BAHHBIN M3 OJI0Ka M3TydaTeNs U 0J0Ka MPUEMHHKA
1 (pUKCHPYIOMIHIA TOSIBJICHUE AbIMAa MEXTy HUMH. [IpuHIMAN cpabaThIBaHUS B JIMHEH-
HBIX JIBIMOBBIX ITOKAPHBIX HM3BEMIATEIIAX 3aKIIIOYAETCs B OCIA0JICHUHU DJICKTpOMAr-
HUTHOTO ITOTOKA TP TMOSBICHUH AbIMa MEXIY HCTOYHUKOM CBETOBOTO M3TyYEHUS U
(boTONMPUEeMHHUKOM, YCTAaHOBIICHHBIMU IPYT HampoTuB Apyra (puc. 2.9). Jns Bcex nu-
HEWHBIX JBIMOBBIX MOKAPHBIX M3BEIIATEIICH MTPETYCMOTPEH PEKHM CaMOITPOBEPKH C
nepeaadel pe3yJabTaTOB HAa KOHTPOJIBHO-TIPUEMHBIM Tipubop. s u3beranusi KOH-
(IUKTOB MEXIy CUTHAJIAMHU «HEUCIIPABHOCTBY» U «I0Kap» MOIKIIOUEHUE JIMHEWHBIX
JIBIMOBBIX TTO’KAPHBIX M3BeEIIaTeNIel OJHOBPEMEHHO C APYTUMH MOKAPHBIMU U3BEla-
TEJSIMUA HEOOXOMMO PEaTM30BhIBATh B 3HAKOTIEPEMEHHBIX IIIeH(pax.

Puc. 2.8. JIune#HbBIN A-IMOBOI TTOKAPHBIN H3BEIIATETH
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Puc. 2.9. [Ipunammn paboTsl TMHEWHOTO ABIMOBOTO MOKaPHOTO M3BEIIATEIS

OTaenbHO CTOWUT BBIICIUTH ACHUPANUOHHBIA ONTHYECKHUHN IbIMOBON IO-
’KapHbId M3BellaTeJb, MOCTPOCHHBIM HA Ja3€pPHBIX M TOUYCUYHBIX ONTHUYECKHUX IO-
YKapHBIX M3BEIIATEIISIX U UCIIOIB3YIOIIHMI B3sTHE TTPOO BO3yXa U3 KOHTPOJIHUPYEMOTO
00BEKTa C IETbI0 aHaJIM3a B 3aJJaHHOM MPOMEXKyTKe BpemeHu. [lo cyTH, qaHHBIN mo-
YKapHBIN U3BEIIaTe b SBISCTCS aBTOHOMHBIM OJIOKOM, 0OCCIIEUMBAIOIIUM CBEPXpaH-
HIOIO PETUCTpalii0 MPU3HAKOB MOKapa, W YCTaHABIMBAETCS B MECTaX, IJl¢ HEBO3-
MO>KHO Pa3MECTHUTh JIPYTrUe MOKapHbIC N3BEIIATEIIN.

ITonBoas UTOrM BEINIECKA3aHHOTO, HCOOXOAUMO OTMETUTH, YTO HMCITOJb30BaTh
JLIMOBBIE TIO’KApHBIE M3BEHIATEN PEKOMEHIyeTCS Ha O0BEKTaxX, IJI€ YCJIOBHUS pac-
MPOCTPAHEHUA MOXKApa Ha HAYaJbHOW CTaJAWU TMOAPA3yMEBAIOT BBIJACICHUE JbIMA.
Oco060€ BHUMaHUE CIEAYET yACNSITh HAIMUUIO €CTECTBEHHBIX TTOMEX, TAKUX, KaK MO-
BBIIIICHHAS 3albUJICHHOCTh U BJIAXKHOCTh, UTO MPUBOJUT K JIOKHBIM CpabaThIBAHUSIM
JLIMOBBIX TOXKapPHBIX M3BEIIATENICM U B JaJIbHEHIIEM K MOJHOMY BBIXOIY HUX W3
CTpOsi. Y CTaHaBIMBATh JIMOBBIE MOKAapHbIE U3BEIIATEHN CIEIYyEeT Ha BbICOTE HE 00-
nee 30 cM OT OTOJIKA, YTO CYIIECTBEHHO YBEIMUYMUBAECT BpEMsI OOHApYKEHUS TTPU3HA-
KOB TI0Xapa.

2.4. U3BemiaTe/ia mjiaMeHu

H3Bemarens miuamenu (puc. 2.10) — u3Bemaresb, pearupyomMi Ha dIICK-
TPOMAarHUTHOE U3Jy4YE€HHE IIJIAMEHHU WM TIICIOIIEro ovara.

W3Bemareny mnjaaMeHW MPUMEHSIOTCS, Kak MPAaBUIIO, ISl 3alUTHI 30H, TIE
He00xoanMa BbIcOKask 3P(EeKTUBHOCTh OOHAPYKEHHUSI, TOCKOJIBKY OHO MPOUCXOUT B
HayalbHOU (pa3e mokapa, KOrja Temreparypa B MOMEILIEHUH elle JajieKka OT 3Haye-
HUN, TP KOTOPBIX CcpadaThIBAIOT TEIJIOBBIE MOXKapHbIe M3BewiaTenu. M3pemarenu
MJIaMeHU 00eCcreunBalOT BO3MOKHOCTD 3aLIUThl 30H CO 3HAUYUTEIBHBIM TEIMJI000Me-
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HOM U OTKPBITHIX IUJIOIIA/IOK, /1€ HEBO3MOKHO MPUMEHEHHUE TEIJIOBBIX U JBIMOBBIX
u3Beniarenei. V3pemarenu miaMeHu TPUMEHSIOTCS JUIsl OpraHU3allid KOHTPOJIS
HaJIM4Msl TIEPEerpeThiX MOBEPXHOCTEH arperatoB MpHU aBapusiX, HalpuMmep, Ajs oOHa-
PYKEHHUsI ToXKapa B CaJOHE aBTOMOOWJIS, 1MOJ] OOLIMBKOW arperara, KOHTPOJIs HaJlu-
YUl TBEPABIX (PParMEeHTOB NEPETPETOro TOIJIMBA HA TPAHCIIOPTEPE.

Puc. 2.10. U3Bemarenu miaMeHu

D¢ dexTruBHBI B ciIydae, eciii IepBOHAYAIbHBIM UCTOYHUKOM I10Kapa SIBIISIETCS
MOJI)KOT, COBEPIICHHBIN 3a0pOCOM B TIOMEIICHUE EMKOCTH C TOPSINEH JISTKOBOCILIA-
MeHsTroIIercs sxuakoctrio (JIBXK).

2.5. "'azoBbIe U3BeIaTe 11

I'azoBblii u3BemaTenb (puc. 2.11) — 3To noxapHbIil U3BENIATENb, PEATUPYIO-
M Ha Ta3bl, BBIICISIONINECS MPU TICHUH WU TOPEHUH MaTepraioB, — OKCHUJ yTiie-
poja (YrIeKUCTbIA WM YTapHBIN Ta3), yrIeBOIOPOAHBIE COSAMHCHMS.

OOHapy>KuBaeMble ra3bl, SBIAIOMIMECS NPOAYKTaMU TEPMHUYECKOTO pa3lioxKe-
HUSl OPraHWYECKUX BEIIECTB U MaTepHajioB, 0OJee MOJIBHXKHBI, YEM JIbIM, MO3TOMY
MO3UIIMOHNPOBAHNE M3BEILATENsI OTHOCUTEIBHO MECTa BO3TOPaHUs WM TMOXKapa Me-
HEe KPUTHUYHO. DTO YBEJIUUYMBACT BEPOSTHOCTh PAHHEr0o OOHAapYXEHUs, HA KOTOPOE
3HAYUTENIbHO MEHBIIIE BIUSIOT PA3IUYHbIC IEPETOPOAKH, OAKH, CTEIUIaXKH, IITa0es
U nIpoyre pU3nYecKue NpernsTCTBUs Ha 00bEKTe, T. K. Ta3 pacrpocrpansercs nuddy-
3UEN.

OCHOBHBIM 3JIEMEHTOM Ta30BOr0 MOKAPHOTO M3BEIATENs SBJSETCS Ta304yB-
CTBUTEJIBHBIN 2JIEMEHT — ceHcop (puc. 2.12), obecriednBaronuil MosBICHUE Ha CBOEM
BBIXO/I€ AJIEKTPUUECKOTO CUTHaJa, MPONOPLUHUOHAIBHOTO KOHIIEHTPALIUY ra3a.
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Jist 53¢ (heKTHBHOTO MPUMEHEHUS T'a30Bble CEHCOPBI M3BEIATENCH TOKHBI 00-

Ja1aTh CJIeIYIOIIMMH CBONCTBAMMU:

— YyBCTBHTEIbHOCTHIO (1 Bogopoaa 0,00001...0,0002 %);

— quis yrapaoro rasa (0,0001...0,008 %);

— ObIcTponaeiicTBreM (2...5 ¢);

— HU3KHUM 3Hepronorpedienuem (Mmenee 50 MBT);

— poiroBeyHocThio (10...60 ThIC. Y);

— CTaOUJILHOCTBIO PabOTHI.
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Puc. 2.12. I'a304yBCcTBUTEIbHBIE DJIEMEHTHI HA OCHOBE HAHOKPUCTANTNYECKUX
TOHKHUX TUIEHOK

26



Ilpeumyuiecmea 2a306vix noxcapuvlx uzeeuiamereil

[IpenmyiiecTBaMu ra30BbIX MOKAPHBIX U3BEIIATENEH SBIISIOTCS:

1. TIpenenbHble mapaMeTpsl OGHAPYKEHHS: ILIOMALb MoMeIeHns 10 120 M,
BBICOTA TTOMEIeHUs 10 16 M, Tipu 3ToM 00beM nomerieHus e 6osee 400 M,

2. ObecnieunBaOT OOHApYyKEHHE TICIONIUX OYaroB IMokapoB (Oymara, TKaHb,
Kabenu u T. 1.).

3. JlomyckaroT pa3MelieHue HEMoCPeICTBEHHO Ha CTeHaX, MOTOJIKax, Oalkax.

4. CoxpaHsIOT PaboTOCIIOCOOHOCTH TIPH KOHI[GHTPALIHH MIBLIA 10 3,5 Kr/M'.

5. Bpemst oOHapykeHus cl1abo 3aBUCHT OT MEPEKPHITHA (0amku, (pasbIImoisl,
(banbIIOTONKN).

6. OGecnieunBalOT OOHAPYKEHUE TMOXKapa, WCKIIoYas JIOKHBIE CpaOaThIBaHUS
OT BO3JICHCTBUS TIAPOB, MBUTH, IIOTOKOB BO3yXa U adPO30JIeH.

7. MukpormpoIiieccop u3BemaTeIsl B aBTOMAaTHIECKOM PEKUME KOHTPOIHPYET
UCIIPAaBHOCThH CEHCOPOB.

8. KoHcTpykius u3Bemarenei mpeaycMaTpiuBaeT COBMECTUMOCTh ¢ OOJIBIITUH-
CTBOM OXPaHHBIX U MOKAPHBIX TPUEMHO-KOHTPOJIbHBIX TPUOOPOB.

9. HanexHo paboTaroT Mpy BHICOKOM YPOBHE AJIEKTPOMArHUTHBIX TTOMEX.

Cohpepol ucnonvzosanun 2a306vix NOIHCAPHBIX U3Geujamerneil
["a30BBIC MOXKAPHBIC U3BEIIATEIN IPUMEHSAIOTCSL:
— Ha MPOU3BOJCTBEHHBIX 00BEKTAX, MPEIHA3HAUYCHHBIX Ui 00pabOTKU U3IeTui
U3 JIPEBECUHBI;
— ISl IPOM3BOJCTBA CUHTETHYECKUX CMOJI, CHHTETUYECKUX BOJIOKOH TOJUMEp-
HBIX MaTepUaJOB, TEKCTHUIIbHBIX, TAOAYHBIX, LIEJUTIOJIO3HO-0yMaKHBIX U3EIHT;
— B CKJIQJICKUX IOMEUIEHUAX JUISl XPAHEHUs Pa3JuYHOrO BUJA ChIPbS U W3JEIUN
U3 XJIOIKa, JIbHA, MIepCTH, OyMaru, KapToHa, APEBECHO-CTPYKEUHBIX IUIUT, TOpda,
YTOJIBHOM MUK U IPYTUX BUJIOB U3MENIBUYEHHOTO TBEPAOTO TOIUIMBA, CHITyUYHNX MaTe-
pHUAJIOB CEbCKOXO03IiCTBEHHOTO HA3HAYEHUS!, HAIIPUMEP MYKHU U 3€pHA;
— B IIOMEUIEHUSX ¢ OBITOBOM M BBIYMCIUTEILHOM TEXHUKOH, paIMOannapaTypoil;
— B MIOMEIIEHUAX 00BEKTOB HepTenepepadOTKN U HEPTEXUMUM;
— Ha aBTOMATUYECKUX TEJIC(POHHBIX CTAHIIUIX;
— ISl CTOEK M KA OB C 3JIEKTPOHHOM anmnapatypou;
— Ha 00beKTax c npedObIBaHUEM Jtoiel (OMOIMOTEKH, apXUBbI, KHH)KHBIE XpaHU-
JIMIIA, TOPTOBBIC 3aJIbI, BOK3AJIbI, TAPaXKHbIC OOKCHI).
["a30BBIe MOXKapHBIE M3BEILATEIN PEKOMEHIYETCSl YCTaHABJIMBATh B IOMEIIE-
HUSAX Ha MOTOJIKE, CTEHaX W JAPYTUX CTPOUTEIbHBIX KOHCTPYKLUAX 3AaHUI U COOpY-
KEHUHN B COOTBETCTBHUH C Ta0J. 2.2.
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Tabmuna 2.2
YcTaHOBKa ra30BbIX MOKAPHBIX M3BEIIATENCH

BricoTa Cpennsist miomaib, MakcumanbHOE PacCTOSTHHUE, M
3alHAIIAEMOTO KOHTpOJIUpyeMast MEKTY OT CTEHBI J10
IOMEIIEHNs, M | OJHUM H3BENaTeIeM, M W3BEIIATEISIMA W3BENIATENS

1o 3,5 1o 85 9,0 45

oT 3,5 10 6,0 10 70 8,5 4.0
oT 6,0 10 9,0 110 65 8,0 4.0
ot 10,0 10 12,0 o 55 7,5 3,5

2.6. Pyunble u3Bemareu

N3Bemarenb noxapubiii pyunoii (puc. 2.13) npeaHasHadeH sl Py4HO# 10-
Ja4d CUTHaja OMAaCHOCTH WM TMEpPeBOJia B TPEBOXKHBIM peKUM pabOThl CUCTEMBI TO-
KApPHOI CUTHAIU3AIMU U CUCTEMBI MOKAPOTYIICHUS B TOM CJIy4yae, €ClId YEJIOBEK BH-
3yaJlbHO OOHApY>KMBAET 3aJbIMIICHUE UM Bo3ropanue. CUTHAJI TPEBOTH BbIpaOaThI-
Ba€TCSl MCKIIOUUTEIBHO B Cllydyae BUIUMOTO OOHApYXEHUs IMo)Kapa MpH HaxaTUU
KHOIIKM ITyCKa, 3BYKOBOE€ MPEAYNPEKIACHUE OCYIIECTBISACTCS IyTEM YBEIUYEHHUS CO-
MPOTUBJICHUS B HUIe(e CUTHAIM3AUU WM YMEHBIICHUS BHYTPEHHErO COMPOTHUB-
JICHUSI U3BENIATEeNs] ¥ BKJIIOYEHUEM ONTUYECKOTO MHIUKATOpa cpabaThIBaHMUS.

Pyunoit noxapusiii u3Bemarens (PIIN) cienyer yctaHaBauMBaTh Ha MyTAX DBa-
Kyalllu JIIoAel TakuM o0pa3oM, 4TOObl PACCTOSTHHUE OT PBAKYaIlMOHHBIX BBIXOJIOB U3
nomenieHnit go ommwxkaiimero PIIN we npesbimano 30 M, B MecTax, yJal€HHBIX OT
AIEKTPOMArHUTOB, MOCTOSIHHBIX MAarHUTOB U JPYTUX YCTPOUCTB, BO3JIEUCTBUE KOTO-
PBIX MOXKET BBI3BaTh CAMONPOM3BOJIbHOE cpabaTbiBanue PIIN.

XATb 30ECb

VN
HAXATb 30ECb

[TPU NOXXAPE

Puc. 2.13. PyuHoii no>kapHblii W3BeIIATENb
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VYcranosky PIIN cnenyer npon3BoAUTE HA PACCTOSTHUN
— He MeHee 0,5 M OT OpraHoB yHpaBJIEHUS PA3IUYHBIM 3JIEKTPOOOOPYAOBAHUEM
(BBIKJIIOUATENEH, IEPEKITIOUaTENEH);
— He MeHee 0,75 M OT pa3Iu4HbIX [IPEIMETOB, Me0enH, 000pyAOBaHNUS;
— He Oousiee 40 M Ipyr OT Apyra BHYTPH 3[1aHUN;
— He 6onee 100 M 1pyr OT Apyra BHE 31aHUI.
PyuHoi#l moxkapHbIi M3BELIATENb JODKEH YCTAHABIMBATHCS B MECTax, UMEIO-
IIIUX UCKYCCTBEHHOE OCBellleHuE He MeHee 10 JK, BHYTpHU U BHE 3/1aHUN U COOpYyXKe-
HUI Ha CTEHaxX M KOHCTPYKUMX Ha BbicoTe 1,4 + 0,2 M OT ypOBHS 3eMJIM WIH 110J1a, B
JIErKOJOCTYIHBIX MECTaX.

2.7. ipyrue BUabl MOKAPHBIX U3BelIaTe el

2.7.1. YabTpa3ByKoBbI€e U3BeNIATEIN

YabTpa3ByKoBble U3BeIIaTeIN COUYCTAIOT OXPAHHbIC U MOXapHbIe QYHKIIUH,
MOTYT paboTaTh TOJHKO B 3aKPBHITOM IMOMENICHUH IMPU OTCYTCTBUM JABUTAIOIIUXCS
MPEMETOB.

[Ipy BO3HMKHOBEHHUU TOXKapa BO3HUKAIOT TYpOYJIEHTHBIE MOTOKU BO3IYIITHOMN
cpensl. [log mx Bo3AeicTBHEM YJIBTPa3BYKOBOE IOJIE, 3aIOJHSIONICE MOMEIICHHE,
n3MenseTcs. [I[poucxoauT n3MeHeHne YHEPTUH YIbTPa3ByKa M3-3a MOTJIOMICHUS TETl-
JIOBBIM TIOTOKOM H OTPaXKEHHUE OT TPAHUIIBI pa3zeia TypOyJIeHTHBIX MMOTOKOB. I paHu-
11a KOHBEKTHBHOM CTPYH HAJl OYaroM Ioskapa HEyCTOWYMBA, TT0O3TOMY BO3HHKAET aM-
TUTUTYTHO-(a30Basi MOIYJISAIHS YIbTPa3BYKOBOTO TTOJIS.

YbTpa3ByKOBOE IMOJIE B KOHCTPYKIIMH W3BEIIATENCH CO37aeTCs IJIEKTPOaKy-
CTUYCCKMM MarHUTOCTPUKIIMOHHBIM TIPeoOpa3oBaTeieM, KOTOPBIA MPEICTaBIISIET CO-
Ooli MexaHWYeCKyr KosebaTenpHyl cuctemy. Takod mpeoOpazoBaTeib o0paTwm,
MIPUMEHSETCS B KAUeCTBE MPUEMHHKA U U3TydaTess yIbTPa3BYKOBBIX KOJICOaHMIA.

2.7.2. IlpoTouHbIe MOKAPHbIE U3BeENIATEH

IIpoTounblii NokAPHBIH U3BENIATEb — YCTPOMCTBO, 00ECIICUNBAIOIIEE aHa-
JIA3 Cpellbl HA MOJIEKYJIIPHOM ypoBHE. DYHKIIMOHUPOBAHUE MPOTOYHOTO U3BEIIATEIIS
IJIaBHBIM 00pa3oM peaju3yeTcsli B CUCTEMaxX, 0OECIeUYHBAIOIIUX MEPEMEICHUE BO3-
JYIIHBIX MOTOKOB: BEHTUJISLIMOHHBIC IMAXThI, CUCTEMbI OOECIEUECHHSI MOCTOSHHOMN
HUPKYJISIUA BO3AYXa U IPYTUX CPE.

[TpuHIMT pabOTHI JLIMOBBIX IPOTOYHBIX U3BEIIATENCH Oa3upyeTcs Ha MPOIIeC-
C€ MOCTOSTHHOT'O BTSATUBAHUA BO3/yXa B PE3EPBYyap aHATU3ZUPYIOLIECH CUCTEMBI JaTYH-
ka. CrneninanpHas TpyOOIPOBOIHASI CUCTEMa O00ECIIEUUBAET BTSITHUBAHUE BO3TYIIHBIX
MMOTOKOB OKpY>Karomiel cpenbl BICOKOA(h()EeKTUBHBIM acniupatopoM. OuiabTp IBYX-
CTyINEeHUYaToON KoH(pUrypamuu nepeaaet npoOy MOpIHUHA BO3AyXa B aHAIU3UPYIOIIYIO
CUCTEMY MPOTOYHOTO W3Bemarens. OuibTp JaTYMKa UMEET (PYHKIIUI0O OYUCTKU OT
MBUIM ¥ IPOYUX 3arps3HSIONINX 3JIEMEHTOB.

YCTpOUCTBO KaMepbl-aHAIU3aTOpa MOKAPHOIO JaTYMKa IMIPOTOYHOTO THUMA CO-
CTOWT M3 BHICOKOCTAOMIIBHOTO HCTOYHUKA JIA3EPHOTO U3Ty4YeHUs U mpueMHuka. [1pu-
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3HAKOM TIPOSIBJIICHHS TI0’KAPOOIMACHONH OOCTAHOBKM Ha KOHTPOJHMPYEMOM JATYHUKOM
y4acTKe SIBJISIETCS MaJICHHE YPOBHS OCBEIIEHHOCTH MPUEMHON ONTUYECKOW TIIOMIA/I-
ku. Kamepa-ananuzarop, perucTpupysi U3BMEHEHHsI YPOBHSI OCBEIIEHHOCTH, MepeaacT
M0 KaHajlaM CBsI3U MHGOPMAIIHIO, JUTsl €€ Mocieayomen nemudpoBku U (UKcaIluu B
cucteMy ympasieHus. IIporpammupyembrii uHTepdeiic ynpaBieHUs OXpPaHHO-
MOKapHOM CUTHAIIM3AIMY UHUIUUPYET MPUHATHE COOTBETCTBYIOIIETO PEIICHUS B aB-
TOMATUYECKOM pekume. Pe3ynbratoM cpabaThiBaHHsS YCTAaHOBJIEHHOTO JaT4YMKa JbI-
Ma MPOTOYHOTO THUIA MOXKET CTaTh ABTOMATHYECKOE BKIIOUYEHUE CUCTEM IMOXKAPOTY-
nieHus JI0o nepeaadya TPEBOKHOIO CUTHAJIA CTPYKTypaM, KOHTPOJIUPYIOUIUM 3alu-
IIEHHOCTh OXPaHAEMOT0 OOBEKTA.

2.7.3. DJIeKTPOUHAYKIIMOHHbIE MOKapPHbIe U3BeIATeIN

DJIEKTPOMHAYKIHOHHbIE MOKapHble M3BelaTeJ M padoTaloT Mo Cleayroule-
My MPUHIHNITY: a3PO30JIbHBIE YAaCTULBI 3aCAChIBAIOTCA U3 OKpPYKarOLIEH Cpelbl B IU-
JUHAPUYECKYI0 TPYOKy (Ta30X0]1) IpU MOMOIIM MajorabapuTHOIO BEHTWISATOpA U
MIONAJAI0T B 3apSAHYIO KaMepy. 31€Ch MO/ BO3IEUCTBUEM YHUIIOJISIPHOTO KOPOHHOTO
pa3psiia YaCTHUIIbl IPHOOPETAIOT 0OBEMHBIN 2JIEKTPUUECKUN 3aps]l U, ABUTAACH J1ajiee
10 ra30X0/y, MOMAJa0T B U3MEPUTEIBHYIO KaMepy, 1€ HaBOAAT Ha €€ U3MEPUTEIb-
HOM D3JIEKTPOJI€ AJIEKTPUUECKHUI CUTHAMI, IPONOPLHOHAIBHBIN 00BEMHOMY 3apsiay da-
CTHUL H, CJIEOBATENIbHO, UX KOHIEHTpauuu. CHrHaia ¢ U3MEPUTEIILHOM KaMephl aHa-
au3upyeTcs: 0JJOKOM 00pabOTKHU M MPHU MPEBBIILICHUH 33JaHHOTO Mopora GopMupyer
CUTHAJI «I10Kap» B BHJI€ 3aMbIKaHHsI KOHTAKTOB peie. MOHTaX M3BelaTesend npous-
BOJUTCS COIJIaCHO TEXHUYECKOMY OMHUCAHUIO, TPOEKTY U TpeOOBaHW HOPMATUBHOMN
JOKYMEHTAIUH.

2.8. KomOuHnpoBaHHbIe H3BENIATEH

['opeHue TBepABIX TOPIOUUX MATEPUATIOB, KaK MPABUIO, HAYMHAETCS C TICHUS
U CONPOBOXKJIAETCS MPU TEPMUUYECKOM PaCIajie 3HAUYUTEIIbHBIM BbIJCJICHUEM JbIMa,
KOTOPBIN MOJ JIEUCTBUEM TEIUIOBBIX MOTOKOB MOCTYIIAET B OKPYKAIOLIEE MPOCTpPaH-
ctBO. IIpyn panpHeEWIIEM NOBBIICHUHM JIOKAJIBHOW TEMIIEpPATypbl B Odare IoXapa
HAYMHAIOT BBIJCISITHCS Ta3000pa3HbIE MPOIYKTHI TOPEHUS, MOSIBISIETCS OTKPBITOE
maMs. OHAKO HEKOTOPbIE MaTEpUaibl, HATPUMED, MJIACTMACCHI U KUJKHE TOPIOUHE
BEIIIECTBA, HE UMEIOT CTAJUU TJEHUS, a MPU TOPEHUHU CIUPTOB MPAKTUUECKU HE BBI-
nensiercs apiM. [ oOHapyKeHUs pa3IuyHbIX TUTIOB OYaroB MCMHOJIb3YIOT MOYKapHbIE
M3BeIaTeN pa3IuyHoro Tumna. CI0KHOCTh TPOTHO3UPOBAHUS MPOIECCOB BOZHUKHO-
BEHUS U PA3BUTHS TMOKapa CO37aeT TPYIHOCTH OMPEIEIICHHUS OJTHOTO IJIaBHOTO (hak-
TOpa, HA OCHOBAHUU KOTOPOTO COCTOSIICSA ObI BRIOOp THIIA MOXKAPHOTO U3BemaTesns. B
cily4yae, Korjga JOMUHUPYIOIIMKA (hakTop Moxapa HE ONpEeIeieH, PEeKOMEHIYeTCs
MPUMEHSATh KOMOWHAITMIO TOKAPHBIX H3BEIIATeNIel, pearupyrolux Ha pa3indHbIe
MPUYHUHBI U TIPOIIECCHI TIOXKapa, T. €. KOMOMHUPOBAHHBIC TTO’KAPHBIE H3BEIIATEH.

KoMmOuHupoBaHHbIi NokapHBIN M3BewaTeb (puc. 2.14) — 310 U3BemIaTENb,
pearupyronuii Ha aBa wim 0osiee pakTopa moxkapa.
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Haubonpmyro 3¢ pexTuBHOCTS OOHApPYKEHHS BO3TOPAHUSA JIEMOHCTPUPYIOT
KOMOMHHMPOBaHHBIE MOXapHbIe u3Bemarenu (puc. 2.15) ¢ maruukamu (ceHcopamu),
pearupyonuMy Ha OCHOBHBIE (DAKTOPBI MOapa: AbIM, Temno, yrapHsiid ra3z (CO) u
OTKPBITOE TUIaM.

[Tpu oObenuHEHNM IBYX WM OoJjiee KaHAlIOB OOHApYKEHUS BO3MOXKHBI pa3-
JIMYHBIE aITOPUTMBI aHAJIN3A MOJy4yaeMod HHPOPMAIMKU U MIPUHSITHS PELIEHUS O IO0-
SBJICHUU TI0XKapa.

BrigenstoT n1Ba ocHOBHBIX anroputma: « JIN» u «».

CaMbIif IpOCTON M paclpOCTpaHEHHBIN BapUAHT, KOTJa KaHAJIbl (yHKIIMOHU-
PYIOT HE3aBUCUMO, a UX BBIXOJIHBIC CUTHAJIBI OOBEAUHSIIOTCS O JIOTUYECKOU CXeme
«WJIN», Takum 00pa3oM TPEBOXKHBINA CUTHAI (GOPMUPYETCS MPH MPEBBIICHUH TTOPO-
ra B OJIHOM U3 KaHaJIOB oOHapyxkeHus. [Ipu yBenuuennn oOHapyKUTEIHHON CIIOCO0-
HOCTH HECKOJBKO CHW)XKAETCA TOMEXOYCTOWYHBOCTb, T. €. KOJIUYECTBO (PaKTOPOB,
IPUBOJAIIMX K JIO)KHBIM cpaOaThIBaHUSM, yBelnyuBaeTcs. Bmecte ¢ Tem, eciu mo
KaKoW-1100 NpUYMHE OJIMH U3 KaHAJIOB TEPSET CBOIO UyBCTBUTEIBHOCTb, COXPaHSET-
Cs1 CHOCOOHOCTh OOHAPYXKUTh MOXKap JAPYTrUM KaHajIOM HU3BEIIATENs, YTO B LEJIOM IO-
BBIIIIAET HA/IEKHOCTh CUTHAJIU3ALIUY.

ONTUYECKUIA

CEHCOP co

CeHcop

TEeNnoBon

ceHcop
WHbpakpacHbIi

ceHcop

Puc. 2.14. KomOMHMPOBaHHBIN NOKapHBIN W3BELIATENb
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LETEKUMONHAR KaMEPa,
HIDKHAR H8CTE %
Detexunonnan kamepa, | Cestomon nnau‘cnmu
BIPXHAR HaCcThL HATMaTE R
BHoWHMWA Kopnyc |
Tennosof ceHoop \ \\\
£ -1 , o
‘\ |
. ol ' ’
Ceéropoa i‘ L :om,uo s
> Ceerogon
Cencop CO npuemHoro yetpodcrea

Puc. 2.15. KoHCcTpyKiMsi KOMOMHHUPOBAHHOTO MTOXKAPHOTO U3BEIIATENS

[Ipu ucnoyib30BaHUU JOTUYECKON cXeMbl «» CHUTHaANBI OT KaKI0TO M3 KaHa-
JIOB JIOJOKHBI IOCTHYb OMPEAENIEHHOTO Mopora i cpabaTblBaHUs U3BEIIATENs. DTO
MOBBIIIAET YCTOMYMBOCTH K JIOKHBIM TPEBOTaM, OJHAKO B JaHHOM CJy4yae orpeje-
JSIONIUM SIBJIIETCSI HaMMEHEE YYBCTBUTEIBHBIM KaHas, 4TO yxyamaeT 3¢ eKTHB-
HOCTbh OOHAPYXEHUS.

B coBpeMeHHBIX M3BemaTeNs X (Ha OCHOBE MUKPOIIPOIIECCOPOB) UCTIONB3YIOTCS
0oJiee CIIOKHBIE aITOPUTMbI 00paOOTKH CUTHAJIOB, KOTOPhIE 00ECIIEYMBAIOT COYETa-
HUE YCTONYMBOCTH K JIOKHBIM CpaOaThIBAaHUSAM C YIIYYIICHHBIMU XapaKTePUCTUKAMHU
oOHapyXeHHUsl MmoxKapa.

[Ipy oObeTMHEHUN HECKOJIbKUX KaHaJOB OOHApYy>KEHUs, JOCTUTAIOTCS CIEeIy-
IOIIMe TIPEUMYIIECTBA MO0 CPAaBHEHUIO C OOBIYHBIMH (OJHOKAHAJIILHBIMU) M3BEIlaTe-
JISIMU:

— TIOBBIIIIEHUE YCTOMYMBOCTH (DYHKIIMOHMPOBAHUSA TpHU paboTe B crenudpuye-
CKHX YCIIOBUSX U TIPU BO3JICHCTBUU TIOMEX;

— TIOBBIIIICHUE YYBCTBUTEIHLHOCTH, MPUBOIAIICE K YMECHBIIICHUIO BPEMEHH O0OHa-
PYKCHHSI WJTM YBEITMYCHHUIO KOHTPOJIUPYEMOH TUTOIIAIH;

— pacumpeHnue 00JIaCTH MPUMEHEHHS 3a CUET CIIOCOOHOCTH OOHApYyKEHUs TOXKa-
POB C Pa3INYHBIMU IOMUHUPYIOMIUMU (HaKTOpamMHu.

2.9. IlpuHuunbl BLIOOPA NMOKAPHBIX U3BeLIATENeH /151 3allUThI 00bEKTOB

Br16op [11 nomkeH npon3BOAUTHCS B 3aBUCUMOCTHU OT CIEAYIOMINX (DaKTOPOB:
— Ha3HA4YCHUS TOMEIICHUS;
— JIOMUHUPYIOIIETO (pakTopa nmokapa B HaYaJIbHOUM CTauHu;
— BBICOTHI IIOMEIICHUS;
— YCJIOBHI OKPY’KaOIICH CPellbl U BO3MOXKHBIX MCTOUYHUKOB JIOKHBIX Cpa0aThl-
BaHWM B KOHTPOJIUPYEMOU 30HE.
[Ipu paccTaHOBKE MOKApPHBIX U3BEIIATeNIed HEOOX0IUMO YUUTHIBATD:
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— ONTHUYECKOE PACCTOSIHHE OT JIF0OOW M3 TOUYEK JAHHOW 3aIUIIaeMOW TUTOIAIH
1o onmmxkaiinero I1H;

— HAJIW4YME MPEMATCTBUN, BIMSIOMIMX HA PAaCIpOCTPAHECHHUE W3JIYYEHHUs oOuara
roxapa;

— HaJIMYUE UCTOYHUKOB MOMEX (OCBETUTEIbHOE 00OpPYAOBAHKUE, UCTOYHHUKHU TEII-
J1a ¥ OTKPBITOrO MIIAMEHH U JIp. ).

[Tpu Be1OOpE [1U, OT KOTOPBIX GOPMUPYIOTCS CUTHAJBI YIPABICHUS MOXKAPO-
TYIIEHHEM, OTOBEIIEHUEM O TMOKape U/WIIM JIMOYIAJICHUEM, CIIEIyeT TAKKE YUUThI-
BaTh OCOOCHHOCTH MPOEKTUPOBAHUS JAHHBIX YCTAHOBOK M CUCTEMBI.

Jns momenieHuid, B KOTOPBIX B HAYaJIbHOW CTaJWU Pa3BUTHS IOXkKapa Mpearo-
JaraeéMbIM JIOMUHUPYIOMKUM (aKTOPOM MoKapa OyJeT JbIM, CIEAYeT MpeaycMaTpu-
BaTh JibiIMOBBIEe [11. Bb16op Toueunoro apimoBoro I1TH mpon3BoasT B COOTBETCTBHUHU C
€ro CoCOOHOCTBIO OOHAPYKUBATh PA3JIMYHbIE TUIIBI IBIMOB.

HNonunzaumonnsie [IM pexomenayercs mnpeaycMaTpuBaTh sl OOHapyKeHUS
M0’KAPOB, COMPOBOXKIAIOIINUXCS BBIICIEHUEM MEIKUX YaCTHULl AbIMa (HApUMeEp, IpH
BO3HMKHOBEHHUHU OBICTPO Pa3BUBAIOIIMXCS MOXKAPOB ¢ 00Pa30BAHUEM ILJIAMEHH).

Ontuueckue [ npumeHsOT s OOHApYKEHUS TOXapOB, COMPOBOXKIAIO-
IIMXCS BBIICJIEHUEM KPYITHBIX YaCTHUIL IbIMa (HalpUMeEp, TIICHUEM T'OPIOYNX BEIIECTB
Y MaTepHaJioB).

IIN nnaMeHu HCIIOIB3YIOTCS, €CIIM B 30HE KOHTPOJIA B ClIy4ac BO3ZHUKHOBEHMS
[10’Kapa Ha €ro Ha4aJIbHOM CTaJUH MPEIII0JIaraeTcs MOsBICHUE OTKPBITOTO TUIAMEHH.

Temnosele 1M npumeHsrOTCS, €Ciii B 30HE KOHTPOJIA B CIIy4ae BOZHUKHOBEHMS
I1oKapa Ha ero Ha4aJlbHOM CTaJuU IPEANOIAracTCs 3HAUUTEIbHOE TEIUIOBBIIEICHUE.
[Tpu BbIOOpe TemoBbix [IM cienyer yduThiBaTh, YTO TeMIepaTypa cpabaTbIBaHMS
MaKCHMAJIbHBIX W MakcuManbHO-muddepennuanbabix [ nomkHa ObITH HE MeHee
yeM Ha 30 °C BpIlIe MAKCUMAJIbHOM TEMIIEPATYPHI BO3yXa B IOMELICHUU.

['azoBbie 1IN pexoMeHayeTcs NMPUMEHSTh, €CIM B 30HE KOHTPOJSA B Ciy4ae
BO3HUMKHOBEHHUs I0OXapa Ha €ro HAa4aJIbHOW CTAJWM MPEIIIONAaracTcsi BbIACICHUE
OMPENEICHHOT0 BU/IA Ta30B B KOHLIEHTPALUAX, KOTOPbIE MOTYT BbI3BaTh cpadaThiBa-
Hue [IN. 'a3oBeie [IM He cnemyer ycraHaBivBaTh B MOMEUICHUSX, B KOTOPBIX NpPHU
OTCYTCTBUH I0Kapa MOTYT NOSIBIIATHCS ra3bl B KOHLIEHTPALMAX, BBI3BIBAIOIIUX Cpa-
oateiBanue [11.

B ToMm ciydae, korga B 30HE KOHTPOJISI JOMUHUPYIOLIUI (pakTop mokapa He
ONPENEIICH, a TAKXKE, €CIIU K CUCTEME IMOKAPHOM CUTHAIM3ALNN ITPEABABIIIOTCA 10-
BBIIIICHHBIE TPEOOBAaHUS JINOO JIOKHBIE CUTHAJIBI PU UCIIOJIb30BaHUHU H3BEIIATENeH C
OJTHUM CEHCOPOM MOTYT OBITh KPUTUYHBI JJIsi pabOYMX MPOIECCOB B 3allMIIAEMOM
3JaHUU, PEKOMEHAYETCS MPUMEHSTh KOMOWHUpOBaHHbIE aBToMaTuueckue [IU,
HauBbiciyto moxapHyro 3aluTy 0OecreyuBal0T KOMOMHHUPOBAHHBIE H3BELIATENH,
oObequusOmye 3 win 4 KaHana OOHApyXEHUsSl MPHU TMOJHOM OTCYTCTBUHU JIOKHBIX
cpabaThIBaHUH.

Bb160op THIIOB MOKapHBIX M3BeIIaTeNeH B 3aBUCUMOCTHA OT Ha3HAYEHUs 3allld-
[IAEMOr0 MOMEIICHUS U BU/IA MOXKAPHON HArpy3KH PEKOMEHIAYETCS OCYILIECTBIISAThH B
COOTBETCTBHUHU C Ta0m. 2.3.
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Tun nmo)kapHbIX U3BEIIATEIICH

Taomuna 2.3

IlepeyeHb XapaKTepPHbIX MOMEIEHUN PA3JIMYHBIX TUIIOB

N . Tun 1IN
30aHUI U COOPYKEHUI
1. IIpon3BOICTBEHHBIE 3/TaHUS

1.1. C npou3BOJICTBOM U XpPaHEHUEM: Teruosoi,

— U3JIENNHI U3 JPEBECUHBI C COACPKAaHUEM CHHTETHYECKHUX CMOJI, CHHTE- | TBIMOBOM,

TUYECKUX BOJIOKOH IMOJHMMEPHBIX MAaTEPUATIOB, TEKCTHIILHBIX, TEKCTUIb- | [yjaMeHI

HO-TAJIAaHTEPEUHBIX, MIBEHHBIX, OOYBHBIX, KOKEBEHHbIX, TA0AUHBIX, Me-

XOBBIX, IEJUTIOJI03HO-OYMaXXHBIX U3ACTUH, EUTYJIONIa, PE3UHBI, PAJIUO-

TexHuueckux m3nenui (PTU), roprounx peHTIeHOBCKUX M KUHO(MOTOII-

JIEHOK, XJIOTIKA,

— JIaKOB, Kpacok, pactBopureineii, JIBXK, roprounx BemecTB U )KuUIKo- | TermoBoi,

CTel, CMA30YHBIX MAaTEpUAJIOB, XUMHUYECKUX PEAKTUBOB, CIHUPTOBO- | [JIAMEHH

JIOYHOW TPOAYKIIUH;

— IIEJOYHBIX METAJUIOB, METAJUNIMYECKUX MOPOIIKOB; [Tnamenn

— MYKH, KOMOMKOPMOB, JPYTHUX MPOAYKTOB M MaTe€pHaJIOB C Bbijele- | TermioBoi,

HUEM MbLIN TJIAMEHU

1.2. C mpousBoacTBoM Oymaru, KapToHa, 000€B, KUBOTHOBOIUECKOH | TerioBoil,

Y NITULIEBOIYECKON TPOIYKIIUU JILIMOBOIA,
TJIAMEHH

1.3. C xpaHeHHWEM HETOPIOYMX MAaTepUAIIOB B TOPIOYEH yMakoBKe, | TeroBoi,

TBEPJIbIX TOPIOYMX MaTEPUATIOB IIMOBOIA,
TJIaMEHU

1.4. Tlomemienus ¢ BBIMUCIUTENLHON TEXHUKOM, pairoaniaparypoiu, aB- | JIbiMoBoi

TOMATU3UPOBAHHBIMU TEJIC(POHHBIMU CTAHIIUSIMHU

2. CreninasibHbIE COOPY>KEHHUS

2.1. [lomenienus: (coopyKeHus) Ijsl TMPOKJIAAKU KalOeneH, Ans TpaHc- | JILIMOBOM,

(dhopMaTOpOB U paclpeICTUTEIBHBIX YCTPONUCTB, AIEKTPOIITUTOBbIC TEIJIOBOM

2.2. llomemienus st 000pyI0BaHUN U TPyOOIIPOBOIOB MO TepeKkadke | TerioBoi,

FOPIOYMX KUAKOCTEW UM MAcCel, ISl UCTILITAHUN JIBUTATEIEd BHYTPEH- | rIaMeHU

HEro CropaHus M TOIUIMBHOM amnmaparypbl, HAOJHEHUsT OaJJTIOHOB T'O-

PIOYMMHU Ta3aMHU

2.3. llomemeHus NpeANPUITHIA 10 00CTY)KMBAaHUIO aBTOMOOMIICH TemioBoii,
JIBIMOBOM,
IJIAMEHH

3. AIMHHHUCTPATUBHBIC, OBITOBBIC M OOIIIECTBEHHBIC 3/IAaHUS U COOPY>KEHUS

3.1. 3purenbHble, peNETUIIMOHHBIC, JEKIIMOHHbBIE, YATAIbHBIE U KOH(e-
PEHII-3aJTbl, KyJTyapHble, (hoiie, XOJUTbI, KOPUIOPHI, rapaepoOHbIe, KHUTO-
XpaHWINLIA, APXUBBI, [IPOCTPAHCTBA 34 [TOIBECHBIMU OTOJIKAMU

JlpIMOBOM
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Oxkonyanue Tadaunsl 2.3

IlepeyeHnb XxapaKkTepHbIX NOMELICHUN Pa3JIMYHbIX THUIIOB
. N Tun I1IW
31aHUU U COOPYKEHUI
3.2. Aptuctuueckne, KOCTIOMEpPHBIC, pECTaBpallMOHHBIE MacTepckue, | TermoBow,
KHHO- ¥ CBETOTIPOSKIIMOHHEIE, anmapaTtHelie, potoradbopaTopun IIMOBOIA,
IJIAMEHU
3.3. AAMUHUCTPATUBHO-XO3SUCTBEHHbIE TIOMEIIEHUS, MaIlMHOCYET- | JIbIMOBOH,
HBIC CTAHIH, TYJIbThI YIIPABICHUS, )KUJIbIE TOMEILICHUS TEIJIOBOM
3.4. bonpHUYHBIE TAJIaThl, MOMEIICHUS MPEANPUITHN TOProBiH, 00- | J[bIMOBOH,
IICCTBEHHOTO THUTAaHMS, CIy)KCOHbIE KOMHATBI, JKUJIbIC IOMEIICHHS | TETIIOBOM
TOCTUHHUII U OOIIEKUTUN
3.5. [lomemeHnst My3e€B M BBICTABOK J{piMoBO1,
TEIJIOBOM,
IJIaMEHU

CrereHb 3G GEeKTHBHOCTH TIO’KAPHBIX U3BEIIATEIICH K TECTOBBIM TOKapaM Ol1e-
HUBAIOT COTJIacHO Tad. 2.4.

Tabnnna 2.4
D¢ hHeKTHBHOCTH MOKAPHBIX U3BENIaTeIeH K TECTOBBIM IOKapam
Xapakrepuctuka | TII-1 TII-2 TII-3 TII-4 TII-5 | TII-6
OcHOBHBIE OTtkpsITOE OTtkpsbITOE
[Tuponus |Tinenue I'openne |l openne
COMYTCTBYIOLIUE | TOPCHHE rOpeHue
JIPEBECHHBI | XJIOTIKA refnra”a | CnupTa
(bhakTopbI JIPEBECUHBI IUIACTMACCHI
OcHOBHBIC JpIMm, JbIMm, JpIMm, ams
CONYTCTBYIOIIIUE miams, JbIM JbIM Iiams, Iiamsi, Tenno,
(axTOpEI TETIO TEIIO TEIUIO
Buja noxkapHoro
a P KauyecTBO 00HapYyKEeHUsA
u3BelaTeIs
TenmoBoii X H H X X O
BIMOBOM
A . H O O X X H
OINTHYECKUU
BIMOBOM
A . O X X O O H
MOHU3AIMOHHBIN
KoMOuHupoBaHHBIM
TEIUIOBOM U JIBIMO- X O O X X O
BOM ONTHYECCKUU
KoMOuHupoBaHHBI
TEIIOBOM, OBIMO-
BOH ONITHYECKUH U @) @) @) 0] 0) 0)
JIIIMOBOM MOHHU3a-
LIMOHHBIN

35



Ipumeuanue. O — OTIMYHO OOHAPYKHUBAET, X — XOPOIIO OOHAPYKUBAET,
H — ne obHapyxuBaer.

LI}’BCTBI/ITGJ'IBHOCTB H pPCaKIusd II0KAPHBIX HBBGHlaTeJIGﬁ IMpCaACTaBJICHA B

Tabm. 2.5.
Ta0muma 2.5
UyBCTBHUTENBHOCTD U PEAKLIMS NOKAPHBIX U3BEHIATEIIEH
Peakuus Ha
Peaxknus Ha
ObICTPO pa3BH-
JbIMHbBbIE OO01ree
Tun noxapHoro BaKoLIUeCs Ckopocthb
MOKaphbl €O NPUI0KEHUE
U3BeLaTe s MOKaPbI ¢ peakuuu N
cJ1a0bIM BO3MOKHOCTe
OTKPBITHIM
IJIaMeHeM
IIAMeHeM
[ITupoxkoe, HO HE
JIOJKEH UCTIOJIb-
30BaThCA HA My-
. OTHOCHUTENBHO |TSAX ABAKYallUU U
TerutoBou Her Xopowas Y
MeEIJICHHAA JUISL 31U ThI
00BEKTOB C
HAJIMYUEM LICH-
HOCTEUN
JIpIMOBOW ON'TH- Xyxe, uem
., | Xopomas . bricTpas OueHb mMpoKoe
KO-3JIEKTPOHHBIN VMOHU3AIMOHHBII
. Xyxe, uem
JpIMOBOM
. | onruko- |OueHb XOpomas beicTpas Ouenp mupokoe
MOHU3AIMOHHBIN .
AIEKTPOHHBIN
BIMOBOM
A N Xopormas Xopomas beicTpas [IInpokoe
JIMHEWHBIN
["a30BbIi U3BE- OueHb
Cnabas bricTpas [upokoe
maresb CO xoporuas
AcnupalmoHHbII
ITOBBILLIEHHOU Ouenb CnenuanbHOTO
Ouensp xopouas |O4yeHs ObICTpast
YyBCTBUTEJIBHO- | XOpouias MPUMEHECHUS
CTH
Hezamenm-
N3Bemarens tenbHad npu | CrnenuanbHOro
- Her Ouenb xoporas P
MJIAMEHU aJIeKBaTHOM MIPUMEHECHUS
YPOBHE CUTHAalIa
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I'/TABA 3
ITPUBOPBI IPUEMHO-KOHTPOJIBHBIE, KOHTPOJIbHBIE ITAHEJIN
INOKAPHOU CUT'HAJIM3AIINA

3.1. HaznayeHnue, NPUHIUIN JAeHdCTBHS U 00J1aCTh IPUMEHEHUSI

IIpudopbl npueMHO-KOHTPOJIbHBbIEe MoxkapHbIe (IITIKII, mpudopsl) U KOH-
TPOJIbHBbIE MAHEJN OTHOCITCS K TEXHUYECKUM CPEACTBAM KOHTPOJISI U PETUCTpaIlun
uH(pOpMaIny.

Hasznauenue
Hasnauenne [IIIKII 3axnroyaercs B cnenyromem:
— HEeNpepbIBHBIA cOOp MH(OpMaMU OT HW3BELIATENEH, BKIIOUYEHHBIX B IUICH()
curnanmzanuu (LLC);
— aHaJM3 TPEBOXKHOM CUTYyallMl Ha O0OBEKTE;
— (opMupoBaHue U neperaya U3BEIICHUN O COCTOSIHUM OOBEKTa Ha IMyJIbT LIEH-
TpanuzoBanHoro Habmoaenus (I1LH);
— yIpaBJ€HUE MECTHBIMH CBETOBBIMU M 3BYKOBBIMHU OIOBEIIATEISIMUA U MHIHUKA-
TOpaMH;
— DJIEKTPONUTAHUE M3BeIaTenen (B OOIbIINHCTBE CIIy4aeB).

Ipunyun oeiicmeusn INTTKITI

B mnoporoBeix (6e3anpecHbix) cuctemax IIIIKII koHTpoaupyroT ypOBEHb
HanpspKeHUsT Wik Toka B nuieide. [1o ypoBHIO U3BMEHEHUS 3TUX TapaMeTpoB MpUoop
OnpeneNsieT COCTOsIHUE mueida: «HOpMa», «BHUMAHHE», «IOXKap», «OOpPbIB», «KO-
POTKOE 3aMbIKAaHHE.

B agpecHbIx cuctemax kaxablii u3Bemareinb umeeT cBor anapec. [TIKII nuk-
JUYHO OIpalllMBaeT BCE W3BEHIaTEIW. B OTBET Ha ompoc W3BELIATENN MOCBUIAIOT
IIIKII cBenenust o cBoeM coctosiHuM. Ecii u3Bemarens He OTBETUI HA OIPOC, MPH-
OOp CUMTAET 3TO HEUCTIPABHOCTHIO.

Bce mpubopbl mpreMHO-KOHTPOJIbHBIE TIPH M3MEHEHUM COCTOSIHUS muiekda
CIIOCOOHBI BBITIOJIHUTH OMpPEeNIeHHOE (3amporpaMMHUpOBaHHOE) nerictBue. Harpu-
Mep, 3aIyCK OTIOBEIICHHS W/UIIM aBTOMATUKH MOXAPOTYIICHUS TIPHU TIepeXoie MuIeH-
(da B COCTOSIHHE TIO’Kap WJIU BbIJja4a COOOIICHHS 0 HEMCITPABHOCTH Iuietida Ha cpe/l-
CTBa UHAMKALIMK Mpudopa.

Oobnacme npumenenus

[IITKIT mpuMeHsItoTCsl BO BCEX CHUCTEMax MOXKapHOW CUTHAIM3alUM, T. K. 0€3
HUX CHUCTEMa IMOMpPOCTy He cMoruia Obl PyHKIIMOHUPOBaTh. [Ipubopsl MOryT (QyHKIIHU-
OHUPOBATh KaK aBTOHOMHO, TaK U 0OBEAUHATHCS ¢ BhIBOJIOM HMHMopmMaruu Ha TT1{H.

B oboux ciywasx mpuOoOpsl mepenaroT WHGOOPMAIUIO COTPYIHUKAM CIICIHATbHBIX
cyx6 (MUC).
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3.2. OcHOBHBbIE MeTO/IbI KOHTPOJIA HLJIel(a CUrHATH3 AL UM

CymiecTByeT JBa OCHOBHBIX THIA CUCTEM MOKapHOUW CUTHAIM3AIMU: HeaJapec-
Hble U aJipecHble. AJIpECHbIE B CBOIO Ouepeib NIEATCS Ha a/JipecHble NMOPOroBbie
(W11 IPOCTO aAPECHBIE) U aiPpeCHbIE AHAJIOTOBbIE.

Cucmembol noxapHoOUl cuzHanu3auuu

l ,,

He aopecHuvle AopecHole

Y
ITopozosvie Amnanozosvie

Puc. 3.1. Cuctemsbl mokapHOH CUTHAIU3AIUN

B HeaapecHBIX CHCTeMax CYIIECTBYET JBa OCHOBHBIX METO/a KOHTPOJIA CO-
cTosiHuA 1uekda:
— KOHTPOJIb 110 HAIPsDKEHUIO Huiek]a;
— KOHTPOJIb 1O TOKY Huieida.
B aapecHbIX cucTeMax UCHOIb3YIOTCS CIEIYIOIINE METOABI KOHTPOJISI COCTOSI-
HUSL:
— KOHTPOJIb NPU MOJYJISILIUU TOKA;
— KOHTPOJIb MPU MOTYJISIIUN HATIPSKCHHSL.

3.2.1. MeToa KOHTPOJIS 110 HANIPSI’KEHUIO B I pe

B nexxypHOM pekrMe U3BelaTeNld UMEIOT COCTOSIHUE, TOKa3aHHOE Ha puc. 3.2.
Hanpsoxenne B nuteiipe Uy, 00yciioBieHO HOMHHANIaMHU pe3UcTOpoB Ry, Ry, kKoTo-
pbie 00pa3yroT nenutenb s Hanpspkenust U, [lpu cpabaTeiBaHUM OTHOTO M3BEIIa-
Tels TUMna [l,;; ero KOHTaKThl Pa3MBIKAIOTCS, U MOCIEI0BATEIbHO OKOHEYHOMY PE3HU-
CTOpPY NOAKIOYaeTcs conporusieHue R,. HukHee miedo nenurens yBeaInduBaeTcs,
Y HampspKeHue B nuierde moBpimaeTcs. BenmnynHa moBBIICHNs OTPEEISIETCS HOMU-
HajioM pe3uctopa R,. Ilpu cpabateiBanuu BTOpOro m3Bemaresns tuna [, nmpoucxo-
IUT JOMOJIHUTENbHOE MOBbILIEHUE HanpsbkeHus. [lpu oOpeiBe nuielida HanpsHkeHue
UL cpaBHuBaeTcs ¢ Hanpsbkenuem Uy, [Ipu cpabateiBanuu u3Beniarens tumna [, ero
KOHTAKThI 3aMBIKAOTCS U MapajuIeNIbHO pe3ucTopy R moakmtouaercs pesuctop Ry,
YTO NPUBOAUT K YMEHBLICHUIO HAIPSKEHUS. AHAJIOTMYHO MNPEABIAYIIEMY CIIYYaro
HOMHUHAaN pe3ucTopa R, ¥ kKonuuecTBO cpabOTaBIIMX W3BEHIaTeNIeld ONpenesnsoT Be-
JUYUHY W3MEHEeHUus HamnpsokeHus. [Ipu 3ambikanuu nuieiida ero HampsbkeHue Oyner
paBHo 0.
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Uwc

Puc. 3.2. DxBuBasieHTHAs CXeMa peaIbHOTO Tuiel(a CUrHaTUu3aluN

U, — HanpspbKeHKe MUTaHus Tpudopa;

U, — HanpsbkeHue B nuieiide curHain3aiuy;

Rox — OKOHEUHBII pe3ucTOop, YyCTaHABIMBAEMbIN Ha KOHIIE IuIeH]a;

Ryp — pe3UCTOp, yCTaHOBJICHHBIN BHYTPH IPUOOPA;

R, — pe3ucTopsl, ycTaHaBIUBaeMbIe TAPAIJIEIBHO WM TIOCIIEIOBATENBHO C U3-
BEIATEIISIMU;

I — M3BEIIATEh C HOPMAJTbHO-PA30MKHYTHIMU KOHTAaKTaMH,

;s — M3BEMIaTeNh ¢ HOPMAJTbHO-3aMKHYTHIMU KOHTAaKTaMH;

R — Mapa3uTHOE COMPOTHUBIIEHUE MTPOBOIOB HUIeHDa;

Ryr — 9KBUBAJICHTHOE COIPOTUBIICHHE LIETIEN YTECUKH.

Taxoke ciemyeT 0OpaTuTh BHUMAaHUE HA SKBUBAJICHTHYIO CXEMY JIBIMOBOTO H3-
BelllaTes, MPeCTaBICHHYO Ha puc. 3.3.

0-¢

Puc. 3.3. DxBuBajIeHTHAsA cXeMa JBIMOBOI'O U3BEIIATEIS

OuyeBHIHO, YTO ACHCTBHE M3BENIaTeIe 000MX THUIIOB IMPOTHUBOIIOIOKHO M UX
OJTHOBPEMEHHOE CpalaThIBAaHWE B3aUMHO KOMIICHCHUPYET W3MEHEHHUE HaNpsDKCHHS,
MOATOMY B TUICH( MOMyCKaeTCs BKJIIOYATh M3BEIIATEM TOJIBKO OJIHOTO THIMA WU
HCKJTIOYaTh BO3MOKHOCTh CpabaThIBaHUs 000MX TUIIOB U3BEIIaTEIeH 0JTHOBPEMEHHO.

B kadecTBe MOCTOMHCTBA JAHHOTO METOJA MOXHO BBIICIHUTH MPOCTOTY
CXEMHOU peann3aluu.
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Cpenn HeA0CTATKOB METOa MOKHO OTMETUTD CIEAYIOIIEE:

— B OJUH 1IN} HEBO3MOXKHO BKIIOUUThH U3BEIIATENIN C HOPMAIbHO-3aMKHYThI-
MU ¥ HOPMaJIbHO-PA30MKHYTHIMU KOHTaKTaMH (IIPU OJHOBPEMEHHOM CpabaThIBAaHUU
OHM B3aMMHO KOMIIEHCHUPYIOT JPYT JIpyra);

— BO3HHUKAIOT MpOOJIeMbl TIPU BKIIOYEHUHU B HUICH( aKTUBHBIX TOKOMOTPEOJISIO-
IIUX U3BEUIATENeH (CHUKACTCS HAPSHDKEHUE MUTAHMS);

— HE PEKOMEHIyeTCs MOaKItouaTh Oonee 20 n3BemnaTenel B nuieid;

— HM3Kasi IOMEX0YCTONYUBOCTb.

3.2.2. MeToa KOHTPOJIA 10 TOKY

[lepenadya wHGOpMaMK TyTeM HW3MEHEHHS TOKa B TUIeH(e CHUTHATH3AIAN
HaIlla OCHOBHOE TIPUMEHECHHE B CUCTEMaX IMOKapHON aBTOMATHUKHU OJjarogapsi BBICO-
KO MMOMEX0YCTOMYMBOCTH, BO3MOKHOCTH BKJIIOYATh OOJIBILIOE YUCIIO U3BELIATENEH C
MUTaHUEM OT Huieida, BO3MOKHOCTA OJHOBPEMEHHOI'O KOHTPOJISI M3BEIIATENICH C
HOPMAaJbHO-3aMKHYTBIMU U HOPMaJbHO-PAa30MKHYTHIMH KOHTakTamu. IIpuHuun me-
penadn nHGOpMAIMK TyTeM H3MECHEHHSI TOKA B IUIei(e moka3aH Ha puc. 3.4.

]
w [
[ ]

OH3 [H3
AHo AHo -
vu Vu VDok
Ru Ru

Puc. 3.4. Tlepenaua undopmaiuu myTeM U3MEHEHUS TOKa B IUIeH (e CUrHATU3auu

PaGoTa mnetia ocymecTBiseTcsl TaKTaMy 3HAKOTIEPEMEHHOTO HampspkeHus. B
MEPBOM TaKTE HAa BEPXHEM IO CXEMe MpoBojie Nuiek(a ycTaHABIMBACTCS TMOJIOXKU-
TEJIbHBIA MOTEHIMAJ, Ha HUKHEM — MMOTEHIHAN «3EMJIN», @ BO BTOPOM — MOJISIPHOCTD
HaIpsHKeHUST Ha MPOBOJAX MEHSETCS Ha MPOTHUBOIOJIOXHYI0. B mepBom TakTe ocy-
IIECTBIISETCS MUTAaHUE TOKOMOTPEOSIOMNX U3BeIaTeseii, KOHTPOJIb UX CpaldaThiBa-
HUSI ¥ TIpOBepKa nuieida Ha 3aMbIKaHUE, BO BTOPOM — KOHTPOJIb CpabaThIBaHUS HOP-
MaJbHO-3aMKHYTBHIX H3BellaTeneil, npoBepka nuieiidha Ha oOpbiB. COOTHOIIEHHE
MEXY JUTUTEIHHOCTSIMUA TaKTOB BHIOPAHO TaKUM, YTOOBI TOKOMOTPEOJISIONTUE U3BE-
aTeau He cpadoTaau MpU KPAaTKOBPEMEHHOM OTKJIFOUEHUU MUTAHUS, T. €. JJIUTEIIb-
HOCTh MEPBOI0 TaKTa 3HAYUTEIIBHO MPEBBIIIACT JJIMTEILHOCTh BTOpOro (puc. 3.5).
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Jlnonbl, BCTpOSHHBIE B M3BEMIaTeNn V), 3aIIUIIAIOT UX CXEMYy OT HaINpsKEHUs 00-
paTHOM MOJISPHOCTH.

>

y
+Un BTOPON
LK

nepsebIi
UMKN

Y

-Un

Puc. 3.5. TakTbl UMIyJILCOB HAMPSHKEHUS B HUIeH (e CUTHATU3ANH

[lepexitoyeHre TaKTOB OCYIIECTBISETCS MOCTOBOM CXEMOW Ha TPaH3UCTOPAX
VT1-VT4. B nepBom Takte Tpansuctopbl VT1, VT4 Bxmrodensl, a VT2, VT3 BbI-
KIIIOYEHBI. [10JI0KUTENBHBIN MOTEHUHA HANPSHDKEHUS MHUTAHUS 4Yepe3 TPAH3UCTOP
VTI nopaercss Ha BepXHHM MpoBOJ muieida, HIKHUN TPOBOJ Yepe3 TPAH3UCTOP
VT4 noaxitoueH K pe3ucTopy TOKOBOro aaturka R;. IIpsMoi moiaspHOCTRIO Hampsi-
YKEHUSI OCYIIECTBIISICTCSl MUTAHUE aKTUBHBIX U3BenaTesnei. Eciu u3BeniaTenn Haxo-
JATCS B JICKYPHOM PEXKUME, TOK, MOTPEOJISIEMbI UMH, HE3HAUUTENIbHBIA (TOK TO-
TpeOJIeHUsl B JEKYPHOM PEXKUME) U MaJeHUE HAMPsDKEHUsI Ha pe3ucTope R, Hepenu-
ko. [Ipu cpabGaTeiBaHUM OJJHOTO HOPMAJILHO-3aMKHYTOI'O M3BELIATENS Yepe3 ero KOH-
TaKThl HAYMHAET MPOTEKATh TOK, OTPAHUUYEHHBIH TOJHKO BHEIIHUM PE3UCTOPOM M3-
Bemaresist. Ha pe3aucrope TOKOBOro JaT4yMKa BOSHUKAET TMaJICHUE HANPSKEHUS, KOTO-
poe uacHTUHUIUPYeTCcsS TMPUOOPOM Kak cpabaThiBaHHE OJHOTO H3Bemarensd. [Ipu
cpabaThbIBaHUU BTOPOTO JAaT4MKa TOK COOTBETCTBEHHO yBeNMuUuBaeTcs BaBoe. [Ipu
BO3HUKHOBEHUHU 3aMbIKaHUsl BEJIMYMHA TOKA OTPAHUYMBAETCS TOJIBKO TOKOBBIM JaT-
yukoM. Bo BTopoMm Takte Tpansuctopsl VI1, VT4 Beikmtouensl, a VT2, VT3 Bkito-
yeHbl. Ha HUKHEM MO cxeMe MpoBojie Iuieida ycTaHaBIMBAEeTCsl MOTEHIMA TTUTa-
HUSI, 2 BEPXHUI IPOBOJ MOJKIKOYAETCA K PE3UCTOPY TOKOBOTO aatuuka. [lo mposo-
naM nuieida dyepe3 MpsMOCMEIICHHBI OKOHEYHBIM JHUOJ] MPOTEKAeT TOK, OrpaHU-
YEHHBIH TOJBKO TOKOBBIM JaTdyukoM. [Ipu cpabaThiBaHWM TIEPBOTO HU3BEHIATENS C
HOPMaJbHO-3aMKHYTBIMHA KOHTAKTaMH €ro KOHTaKThl Pa3MBIKAIOTCS, © TOK OTPaHHU-
YUBaeTCs pe3uCTOpoM wu3Bemarens R,, mpu cpadaTbiBaHUM BTOPOTO JaT4yMKa TOK
yMEHbIIIaeTcs enle cuibHee. [Ipu oOphiBe nMpoBo 0B nuiekda Tok yepes nuiekd mnpe-
Kpanaercs.

Juonawl V, mpuMeHsItOTCS TOTr/Aa, Korja B nuieid oJHOBPEMEHHO BKIIOYAIOTCS
M3BEILIATENM C HOPMAIbHO-3aMKHYTHIMU U HOPMaJIbHO-PA30MKHYTHIMA KOHTaKTaMHU.
UYepes 3T 1UOABI OCYIIECTBISIETCS MUTAHUE aKTUBHBIX M3BEIIATENCH mpu cpadaThi-
BAaHUU OJIHOTO HOPMAaJIbHO-3aMKHYTOr0. Kak roBopuiioch paHee, KOJIUYECTBO aKTUB-
HBIX M3BEIIaTeNeH, BKIIFOYaeMbIX B TOKOBBIH ITUIeH (), HAMHOTO OOJIbIIe, YeM B HuIehH)
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C KOHTPOJIEM TI0 HAMPSHKEHUIO, MOCKOJIBKY BHYTPH MPUOOpa OTCYTCTBYET PE3UCTOP,
NOAKJIFOUECHHBIN MOCIIEIOBATENIBHO C JIMHUEN MUTAHUS U, COOTBETCTBEHHO, CHUYKECHHE
HaANpsDKEHUS MPU MOAKIIOYEHUN U3BelaTesnel u ux cpabareiBaHuu. Homunan pesu-
ctopa R; otHocuTenbHo Man (Menbiie 50 OM), 1 COOTBETCTBEHHO, BCS LIETb ILIeH(pa
ABJSIETCA HU3KOOMHOM, YTO 3HAYUTEIBHO MOBBIIIAET €r0 YCTOWYHMBOCTH K BO3JECH-
CTBHIO ITOMEX.

B kauecTBe JOCTOMHCTB JAHHOTO METOAA MOKHO BBIJICIIUTD:

— KOHTPOJIb OOJIBITIOTO YKCJIa AKTUBHBIX U3BEMIATENICH C OJTHOBPEMEHHBIM BKITIO-
YeHHEM U3BenaTesIei ¢ HOpMaJIbHO-3aMKHYTHIMH U HOPMaJIbHO-Pa30MKHYTBIMU KOH-
TaKTaMU;

— OPOCTOTa M HAJIC)KHOCTh KOHTPOJIS UCIIPABHOCTHU 1IETIEH U ONPEeIeNICHUs KOJIU-
YyecTBa CpabOTaBIINX U3BEUIATENCH;

— BBICOKas IOMEXOYCTOMYHBOCTD;

— BO3MOXHOCTH BKiItoueHus1 100 1 6osiee IIMOBBIX U3BEIIATEIIEH.

Cpenn HeI0CTATKOB METOJa MOKHO OTMETHUTH CIEAYIOLIEE:!

— CIJIO)KHOCTB;

— BBICOKAasi CTOUMOCTbh CXEMHOU pealn3alni.

JIOTIOJIHUTENBHO MOYKHO YIIOMSIHYTh KOMOMHHUPOBAHHBbIE 3HAKOIIEPEMEHHbIE
nuieiigbl Kak KOMIPOMHCC MEXAY CIIOKHOCThIO M KayecTBOM. B aTux mnuieiidax
KOHTPOJIb U NMUTAHUE aKTUBHBIX W3BEIATENIed OCYIIECTBIISIETCS MO TOKY, a MacCUB-
HBIX HOPMaJIbHO-3aMKHYTBIX — M0 HanpspkeHuto. [1o OCHOBHBIM (hyHKIIMOHAIBHO-
HaJI)KHOCTHBIM TIOKa3aTesIM OHU MPAKTUYECKH MJICHTUYHBI TOKOBBIM IUICH(aM, a
IJIATOM 3a YHPOIIEHHUE SIBJISETCS CHUIKEHHE MOMEXOYCTOWYMBOCTH TMPU KOHTPOJIE
HOPMAaJIbHO-3aMKHYTBIX U3BEIIATEIICH.

3.2.3. MeToa KOHTPOJISA PUA MOAYJISIMH TOKA UM HANPSIKEHUS

[netidbr ¢ MOgyALIMEH TOKA WIM HATPSDKEHUS] TPUMEHSIIOTCS B CUCTEMaX a/i-
PECHOM U aipecHO-aHaIOroBOM curHanu3anuu. [1ockonpKy B Takux mpubopax ooOMeH
uH(popMaImenn OCyIecTBIsETCS B BUJE KOJOBBIX MOCBUIOK, UMEET CMBICT TOBOPUTH
HE 0 nuieidax CUrHaIu3alum, a 0 MU(PPOBBIX JIMHUSX CBS3H.

Coneprxanve uHbopmaIyu, nepeaaBaeMoil U IPUHUMAEMOM MPUOOPOM, Ha3bI-
Ba€TCs JIOTMYECKMM MPOTOKOJIOM OOMEHa W, KaK MpaBWjIo, Yy KaxI0H (UpMBbI-
MIPOU3BOJIUTEIISI OH CBOM, OJIHAKO, PU3MYECKUN TPUHIIMI ITpUEeMa U Mepeladyu CUTrHa-
JIOB Y BCeX MPUOOPOB MPUMEPHO OJIMHAKOB M MOsICHEH Ha puc. 3.6, rine CY, — cxeMa
ynpasnenus ussemarens, CY,, — cxema ynpasieHus npuodopa.

Ilpunyun padbomur cxemol

[TycTe mpubop curHaauzanuu GOpMUPYET 3alpoC B JUHUIO B BUJE KOJIOBOMU
MOCBUIKH, COJIEPKAIICH JJOTUYECKUE HYJIM U eNuHUIlbl. B Hanbomnee mpocToM ciydae
B COCTaB ATOM MOCBIIKUA BXOJAT «CTAPTH-OUT, OUTHI afpeca YCTPOMCTBA, K KOTOPOMY
oOparreH 3amnpoc, HECKOJIbKO OUT KOMaHIbl (Hampumep, «TpeOOBaHHE» OTBETHUTH),
coziepkaHue HHMOOPMAITUN O COCTOSIHUM, 3AIUTHBINA KOJI, «CTOIM»-0UT. J{J1s1 mepegaun
norudeckoro «0», Tpanszuctop npubopa VT, BkIrouaercs. 3a cUeT AENUTEINS HA pe-
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suctopax R, u R, Hanpsokenue B nMHMU yMeHblnaercs Ha BenuuuHy AU,. Cxema
yIpaBJIeHUs U3BeUIaTess, OOHAPYKUB CHU)KCHHUE HAIPSDKEHUS B JIMHUU, UIEHTU(U-
LIUPYET €ro Kak JOrudeckuii «0», MpH BBIKIIOYEHUH TpaH3ucTopa VT, Hanps KeHUE
BOCCTAHABJIMBAETCA M BOCIIPHHUMAeETCS Kak «1». Pesucropsl Ry, R BbIOpaHsI ¢ Ta-
KUM pacdyeToM, YTOObl YMEHBIICHHE HaNpsKEHUsl He oka3asoch Huxke U, (Heobxo-
JMMOTO HalpsDKEHUS TUTaHMs U3BEIIATENS).

U A
+Unur
Rnp +Unmtp—— = — e —————
curHan
CYnp obmera I :S)
R ' <
“ Ru || CYu
A
VTnp LAl
npubop
curHanuaauuu >
t
a §)

Puc. 3.6. [Ipunmnun npuema u nepeaadyud CUTHAIOB:
a — DJIEKTpUYECKasl MPUHIIMITHAIbHAS CXeMa MPUOopa 1 U3BEIIATENs;
0 — BpeMeHHas JuarpaMmMa, COOTBETCTBYIOIIIAs MPOIECCy 0OMeHa

[locne Toro, Kak M3BEIIATENb ONPEACIUT CBOM ajapec, OH (GOPMHUPYET OTBET,
colepkaluii ero aapec u HeoOxoaumyr uHpopmanuio. Ilepemaua orBera ocy-
LIECTBIIAETCS 3a cUeT TpaH3ucropa VT,

HMeeT cMBbICT paccMOTPETh BIUSHUE AJIEMEHTOB CXEMbl Ha PabOTy CUCTEMBI.
O4eBHuIHO, YTO 3HaUEHUE TOTHYECKOTO «0» 1 «1» OyIyT MEHATHCS B 3aBUCUMOCTH OT
YyyCJla YCTaHOBJICHHBIX u3Bewarenei. [Ipy MakcumManbHOM KOJIMYECTBE U3BEIIATENIEN
9TH YPOBHU OYIYT CHIXKATHCS, TP MUHUMAJIHLHOM — yBEJIMYUBATHCS, T. €. CIEAYyeT
MpeayCMaTpUBaTh 3HaYEHUS MUHUMAJIBLHOTO U MAaKCUMAJIBHOTO ypoBHA «0» U MUHU-
MaJIbHOTO ypoBHS «1» (puc. 3.7).

MunuManbhblil ypoBeHb Jorudeckoro «0» (UOmi,) momKeH ObITh HE HIKE
HanpsokeHus: nutanus u3pemarens (Unyp). Mexay MUHUMaIbHBIM ypoBHEM «1» u
MaKCHUMAaJIbHBIM ypoBHEM «0» HE0OXOJIUM rapaHTHUPOBAHHBIM Tiepenaj HanpsHKeHUs
JUIS TOTO, YTOOBI M3BEIIaTeIh CMOT ONPEEIUTh HAIMUYUE CUTHAJIOB MEpeladyd WH-
(dhopmaluu He3aBUCUMO OT KOJIMYECTBa M3Belaresel B muiende.

O4eBHUIHO, YTO MUHUMAJILHO JIOMYCTUMBIA YPOBEHb JOTHUECKOU «1» ycTaHaB-
JMBAaeT MaKCUMaJIbHOE YMCIIO MOJKIFOYEHHBIX U3BEIATeNeH, T. €. 3amac 1mo noMexo-
YCTOMYMBOCTU OMpENeseT MUHUMAJIbHBIA TIepenaj; HanpsHKEeHUS MEXKIy YpPOBHEM
«0» u «1», 0THO3HAYHO BOCIIPUHUMAEMBIN IPUOOPOM U u3BemaTeaeM Kak «0» u «1y».

B xauecTBe 10CTOMHCTB TAHHOTO METOAAa MOKHO BBIJIEIIUTD:

— TOYHOE ONPEICIICHUE MECTa BO3SHUKHOBEHUS MOXKAPa;

— paHHee 0OHApYKEHHE MMOXKapa,
43



— OIIpEIENIEHNE CKOPOCTH PACIIPOCTPAHEHHUS 110KAPa;
OIIPE/EIICHUE HANPABIICHUS PACIIPOCTPAHEHUS 110KAPa,;

— YCTOWYHMBOCTH PabOTHI CUCTEMBI IIPU MOBPEKACHUAX ILIcida;
ONEPaTUBHBINA BUJICOKOHTPOJIb OOCTAHOBKH B TPEBOYKHBIX 30HAX;
— IIPOCTOTAa MOHTaXa ¥ CHWYKECHHUE 3aTpaT Ha HEM;

— CaMOJMarHOCTHUKa CUCTEMBI.

U

A
Unur

U1min

U omax

Uomin
1mmin

Puc. 3.7. YpoBHHU HanpsixeHUN

Cpean He10CTATKOB METOa MOKHO OTMETUTD CIEAYIOIIEE:
— YKOHOMHUYECKYIO HEeleaecoo0pa3HOCTh MPUMEHEHHS Ha HEOOIBIINX 00BEKTaX;
— CIIO)KHOCTb KOH(DUTYpUPOBAHHUS CUCTEMBI.

3.3. OcHOBHBbIE TEXHMYECKHUE MAPAMETPbl U KOHCTPYKTUBHbIE 0COOEHHOCTH

Paccmotpum  000011€eHHYI0 (QPYHKIIMOHAIBHYIO CXeMy TMpUOOpa MPUEMHO-
KOHTPOJIBHOTO, PUBEJICHHYIO Ha puc. 3.8.

[Ineid curHanu3anmuu ¢ yCTAaHOBIEHHBIMUA B HETO M3BEIIATEISIMU TOIKITIOYA-
eTcsl K OJIOKY KOHTPOJISl, KOTOPBIN OCYIIECTBIISIET €r0 JIEKTPONMTAHUE M aHATHN3 TI0
HECKOJIbKUM MmapameTrpaM. K 3TuM mapamerpaM OTHOCSITCS, MPEXIE BCEro, aMIuIu-
TyJIHbIE 3HAYEHUSI KOHTPOJIUPYEMBIX JCKTPHUUECKUX CUTHAIIOB, a TAKXKE WX BPEMEH-
HbIE XapaKTEePUCTUKHU, TTO3BOJISIOLINE BbIICIUTh CUTHAJ MIPU CpabaThIBAHUU U3BEIIa-
TeJsl WIM HapyUIeHUH HOPMAaJIbHOTO COCTOSTHUS Iuieida (ero oOpbIB UM KOPOTKOE
3aMbIKaHUE) U OTJIMYUTH €r0 OT BO3MOXKHOT'O CUTHAJIa TIOMEXH.

[Ipu npeBbIIEeHMH KOHTPOJHUPYEMBIX MapaMeTpoB Iuieida CUrHAIM3ALUU
YCTaHOBJICHHBIX MOPOTOBBIX 3HAUEHUN HA BBIXOJE OJIOKa KOHTPOJS (OpMHUpYETCs
HOPMHUPYEMBIH 1Mo BeianurnHe curHai. OH mocTynaer B 070K 00pabOTKH, B KOTOPOM
OCYIIECTBISIOTCA JIOTUYECKUI aHaimu3 W (OPMUPOBAHHE BBIXOAHBIX CHTHAJIOB,
YIPaBISIOMUX OJOKOM BKITIOYSHHS OTOBEIIAaTeNeH, a TakKe 0JIOKOM (hOpMUPOBAHUS
u3BemnieHui. biiok 06paboTku onpenensieT TAKTUKY CAaun-CHATUS 00BEKTa C OXPAaHBI,
PEXKHUM BKJIFOUEHHUSI CBETOBOTO M 3BYKOBOTO OIOBEIIATENCH, XapaKTepUCTUKH (op-
MUPYEMBIX U3BELICHUM.
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Puc. 3.8. Cxema ¢yHKIIMOHaIBHAS TPUOOPA MPUEMHO-KOHTPOIBHOTO

bnok BKIItOUEHUs omoBelaTeNlel OCYIIECTBIISET HENOCPEACTBEHHOE yIpaBJe-
HUE OIMOBELIATEISIMU, BKIIIOUEHHE WX B HEMPEPHIBHBIN WM MUTAIOIIUNA PEKUM pabo-
Thl B TEUEHUE HEOMNPEICIIEHHO JOJTOr0 WM YCTAaHOBJIEHHOTO OTPaHHMYEHHOTO IpPOo-
MEXYyTKa BPEMEHHU.

brox dopmupoBaHus u3BEIICHU 0oOecreunBaeT CBs3b MpUOOpa € MyJIbTOM
[EHTPAIN30BaHHOTO HAOIONEHUS WM JAPYTUM MpHOOpOM, mepeaaBasi U3BEIICHUS O
HOPMaJbHOM WJIM TPEBOKHOM COCTOSIHUM OOBEKTa B COOTBETCTBUHU C YCTaHOBJICH-
HBIM UHTepdeiicoMm.

biok nuTanus obecrneurnBaeT 3IEKTPONUTaHHEM OJIOKK prbopa.

KoHCTpyKTHBHO TIpHOOpPHI TPHEMHO-KOHTPOJIBHBIE MOTYT OBITh BBITIOJTHCHBI
KaK OJIHOMO3UIIMOHHBbIE (OJHOOJIOYHBIE) U MHOTOMO3UIIMOHHBIE (MHOTOOJOYHBIE).
HecMoTpst Ha CyIIECTBEHHBIC OTIMYMSI B TAKTHKO-TEXHHMUYCCKUX XapaKTEPUCTHKAX
COBpEMEHHbBIE MTPUOOPHI UMEIOT MHOTO OOIIETO B KOHCTPYKTHBHOM HCIIOJIHEHUU.

B coBpemeHHBIX MpuOOpax MIMPOKO MPUMEHSIIOTCS MU(PPOBBIE METOIBI 00pa-
00TKM curHaNoB. Mcnonb3yemMoe B y3J1iax KOHTPOJIS Huieida cCurHaim3auu npeoopa-
30BaHHE C TOMOIIBIO aHanoroBo-nu@poBoro mnpeodpaszoparens (ALIIl) curnana,
CHUMAaeMOTO C BBIXOJIa IuIei(a CUTHAIU3AIMU B KOJUPOBAHHBIN UMITYJIBCHBIN CUT-
HaJI, pacIIUpseT BO3MOXKHOCTH €ro 00pabOTKH, MOBBIIMIAET TOYHOCTD, T. K. OCIEAO0-
BaTeNbHbIE IpeoOpa3zoBaHus UHPopMaluu B HUGPOBO popMe HE MPUBOIAT K yBe-
JMYEHUIO TIOTPEIIHOCTEH, a MpU 0O0pabOTKE aHAJIOTOBBIX CUTHAJIOB TOTPEITHOCTH
YBEJIMYUBAIOTCS HA KaXXJIOM dTare MpeoOpa3oBaHus.

CoBpeMeHHbIe IPUOOPHI ¢ MPUMEHEHHEM IIU(PPOBBIX y3710B, B OTIIMYUE OT aHa-
JIOTOBBIX, JIETKO BOCHPOU3BOAMMBI B KPYIMHOCEPUWHOM IPOU3BOJCTBE, Oojee cTa-
OWJIbHBI B OKCILTyaTalliy ¥ YAOOHBI TPH TEXHHUYECKOM OOCITYKHBaHHH.

CoBpeMeHHbIe TPUOOPHI MO3BOJIAIOT CO3/1aBaTh CHCTEMbI OXPaHHO-TOKapHOU
CUTHAJIU3AITUH JIFOOOW CI0KHOCTH JJI1 00bEKTOB Pa3JIMYHBIX BUIOB COOCTBEHHOCTH.
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3.4. Ilpubopsbl, MyJIbThl, IPUEMHbIE CTAHIIUA U CUTHAJILHO-IIYCKOBBIE
ycTpoiicTBa 0e3aIPeCHbIX CUCTEM IMOKAPHON CUTHAJIU3AUMN

[Tpubopsl U MyJABTH MPUEMHO-KOHTPOJIBHBIE MOKAPHBIE MPEIHA3HAUEHBI TS
nutanus [ no nweiidam nokapHoOi CUTHaIU3alMK, MPUEMa TPEBOKHBIX H3BEIe-
HUN OT MOKAPHBIX U3BELIATENCH, KOHTPOJIS MOKAPHBIX NUICH(POB HA OOPBHIB U KOPOT-
KOe 3ambikaHue, ¢popMupoBaHus u3BenieHU «Buumanuey», «[loxapy», «Heucnpas-
HOCTbHY», (DOPMHUPOBAHMSI CUTHAJIOB BKIIFOUEHUSI CUCTEM IMOXKAPOTYIICHUS U ABIMOY/a-
JEHUsI, a TAKKe Uil MEPEeNadd JTUX M3BEIICHUM Ha IyJIbT LEHTPAIU30BAHHOTO
Habmoaenus win apyrue KT

OtmuutensHO ocobernocThio [ITIKIT ganHOTO MOKONEHUS SABISETCS JTyde-
Basi CTPYKTYpa MOCTPOEHUs CUCTEM ITOKAPHOU CUTHAIM3ALMKU U MCIIOJIb30BAHUE HeE-
aZpecHbIX, MOporoBbix 1M, KOTOpBEIE cCaMy MPUHUMAIOT PELICHUE O HAIMYMU I10Ka-
pa, KaK TOJIBKO KOHTPOJUPYEMBI UMM MapaMETpP BBIXOJIUT 32 PAMKHU JOIYCTHMOIO
3HAYCHUS.

CuUrHaJIbHO-TIyCKOBBIE YCTPOMICTBA OXBATBHIBAIOT JOCTATOYHO OOJBIION Kitacc
ycTpoiicTB. HekoTopble n3 HUX 10 cBOEMY (PYHKIIMOHAIBHOMY Ha3HAYEHUIO CXOXKHU C
npuOopaMu NPUEMHO-KOHTPOJIbHBIMU. OHHM CIOCOOHBI MPOU3BOAMTH NMUTAHHE I1O-
KApHBIX U3BENIATENEH, IPUHUMATh TPEBOKHBIE U3BEIIECHUS OT HUX, KOHTPOJIUPOBAThH
nuieid Ha oOpBhIB U KOPOTKOE 3aMbIKaHue, (popMupoBaTh u3BelieHus: «BHuManuey,
«IToxap», «HeucnpaBHOCTBY», a TakKe 3allyCKaThb M YIPABISITH CUCTEMAMH OIOBE-
HIEHUS, MOXKapOTylIeHus, AbiMoynanenus. Hanpumep, yctpoiictBo «ACOT 1-CIy,
MpEACTaBICHHOE Ha puc. 3.9.

’

~|

Puc. 3.9. CurnansHo-mmyckoBoe yctpoiictBo «ACOT 1-CH»

46



HekoTopsie 3 curHaibHO-TYCKOBBIX ycTponcTB cxoxu ¢ [TIKII mume GpyHk-
LUOHAJIbHO. B CBOEM coCTaBe TakME€ YCTpPOMCTBA MMEKOT JATUMKH, & MO BHEUIHEMY
BUJIy OHU OOJIbIIIE HATOMUHAIOT U3BENIATENb, YEM MPUEMHO-KOHTPOJIBHBIN MpUoop.

VYerpoiictBo YCITAA-1 (puc. 3.10) KOHTpOJMpPYET TeMmmepatypy U YpPOBHHU
CHEKTPaJIbHBIX COCTABJIAIONIMX HU3KOYACTOTHBIX KOJeOaHU MH(pPaKpacHOro U3INy-
YEHUS, XAPAKTEPHBIX OTKPHITOMY IUJIJAMEHH, COIOCTABISCT MOJIYYEHHBIC HAHHBIE C
anpHOpPHO 3aJaHHBIMU O0Opa3zaMH, MPEACTABIAIONIMMU HOPMAJIbHOE COCTOSIHHE 3a-
HIMIAEMOT0 00BEKTa, KIACCHPHUIMPYET MOKAPHYI0 00CTaHOBKY M (OPMHUPYET CHUT-
HaJl Ha 3aIlyCK aBTOMATUKH MOKApOTYILICHHUS.

Puc. 3.10. YcrpoiictBo curnansHo-myckoBoe Y CITAA-1

B nexypHoM pexuMe yCTpOWCTBO HENPEPHIBHO AHAIU3UPYET COCTOSIHUE KOH-
TaKTOB TEPMOYYBCTBUTEIBHBIX IEMEHTOB. [Ipu Temieparype HUKE TeMmIlepaTypsl
cpa0aThIBaHUA 3JIEMEHTOB UX KOHTAKTbl HAXOAATCS B 3aMKHYTOM cocTossHUH. [lo me-
pe HapacTaHusl TEMIIEPATypbl OKPYKAIOLIEN CPEIbl KOHTAKTHI 3JIEMEHTOB Pa3MBbIKA-
FOTCS1, YTO IPUBOAMT K BbIIAYE YCTPOMCTBOM JIEKTPUUECKOTO UMITYJIBCA HA DIIEKTPO-
KOHTAaKTbl CPEJICTBA MOKAPOTyLIeHUs, a Takke K Bbigaue B LIIC curnana o cpabarsi-
BaHUM ycTpourcTa. Ecnu ycrporictBo nosydaet u3 IIIC curnan, To 0OHO BbLAAET dJIEK-
TPUYECKUI UMITYJIbC Ha CPEACTBO MOXKAPOTYIICHUS] HE3aBUCHUMO OT COCTOSIHHSI COO-
CTBEHHBIX TEPMOYYBCTBHUTEIBHBIX 3JIEMEHTOB.

HexkoTopble CUrHaNIBHO-IIYCKOBBIE YCTPOMCTBA 110 CBOEH CTPYKTYpE MPEICTAB-
JISTFOT OOBIYHBIN TATYMK W ITyCKOBOM Mexanu3M (puc. 3.11).

CurnanbHO-yckoBoe yctpoiictBo YCII-101 (puc. 3.12) npeaHasHadeHo jist
3aIlyCKa YCTaHOBKM AaBTOMATHYECKOIO IOYKAPOTYLIEHUS B aBTOHOMHOM pEXHME B
cllydae MOKapOoONacHOI0 COCTOSIHUS OKpY Karoueil cpeapl. Y cTtaHoBKa paboTraeT 0e3
HWCTOYHUKOB JJIeKTponuTanusd. [IpuHuun ee HENCTBUS MEXAHUKO-3JIEKTPUYECKHM:
cCOoBMeNIaeT B ceOe TEeIUIOBOM MOXapHbIM H3BellaTellb U aBTOHOMHBINA T'€HEepaTop
AIEKTPUUECKOr0 TOKA, KOTOPBIM HCIONb3yeTcs s (OpMUPOBAHUSI CUTHAJA Ha 3a-
ITyCK aBTOMAaTHKH NOKapOTYLIEHUS.
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Puc. 3.11. YcrpoiicTBo curnansHo-myckoBoe YIICA

«UDA, oL+ 000

V€20 ro1-LIOA

Puc. 3.12. Curnansno-myckoBoe yctpoiictso Y CII-101

BriHocubie manenu ympaienus (BITY) u BbIHOCHBIE MaHENW WHIWKAIUUA U
ynpasienus: (BITMY) npennasHadeHsl il MHAUKAIIMM COCTOSIHUSI KaK OTACJIBHBIX
M3Belareyned U yCTpOUCTB, Tak U nuieH(oB WK cucTeMsbl B 1esioM. HekoTopeie na-
Henu umeroT JKK-3kpad U criocoOHbI 0TOOpaxkaTh CUCTEMHBIN XypHau. Takke 3Tu

[IaHENId TMO3BOJIAIOT, KaK MPaBHUJIO, YIIPABIATh CHCTEMOM IMOYKAPHOM CHTHAIHM3AIMN
(puc. 3.13, puc. 3.14)
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Puc. 3.13. BeiHocHas manens ynpasienus BITY-A-06
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Puc. 3.14. BeiHocHas nanens ynpasienus BITY-A-16C

3.5. [Ipudopsl, NyJabThbl, KOHTPOJIbHbIE MAHEJIU AIPECHBIX U aPeCHO-
AHAJIOTOBBIX CHCTEM MOKAPHON CUTHAJIM3ALMHU

[Tpuemno-koutponsHoe obopynosanue (IIIIK, KII u T. 1.) ans agpecHsIx cu-

CTEM MOYKapHOM CUTHAJIM3AIUH, TaK e KaKk U CAMH CHUCTEMbI, HE MOTYYHIIO IIIUPOKO-
IO pacrnpocTpaHeHHUs HU 3a pyOexoM, HuU B PecnyOsuke bemapyce. Csi3aHO 3TO C
TEM, 4TO anroput™ (opmupoBanus curnana «lloxxap» y agpecHoro m3Beniaress Ta-
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KOHM JKe, KaKk U y OOBIYHOTO MOPOrOBOTO: M3BELIATENb CaM MPUHUMAET PEIICHHE O
HaJW4YUU TO0Kapa. AJPECHbIE CUCTEMBI MUMEIOT OrPAaHUYEHHBIE BO3MOYKHOCTH IIO
CPaBHEHUIO C aJ[PECHO-aHAJIOTOBLIMU U OOBIYHO HAXOJAT MPUMEHEHUE B HEIOPOTHX
CUCTEMaX CUTHAJU3alUK Ha HEOOJIBIINX 00bEKTAX.

[losiBneHue aapecHO-aHaJIOrOBOTO MPUEMHO-KOHTPOJIBHOTO 000PYJIOBaHUS U
CUCTEM IMOKapHOM CUTHAIM3AIMU HAa UX OCHOBE MO3BOJIMIIO MOJHSTH MOKAPHYIO O€3-
OTIaCHOCTh OOBEKTOB Ha Ka4€CTBEHHO MHOM, Oosiee BhicOkHil ypoBeHb. 11K B Takoii
CUCTEME COJCPKUT OJIMH WM HECKOJIbKO aJpPECHBIX MIJICH(POB CHUTHATU3AIUHN, UMe-
IOIMX KOJIBIEBYIO CTPYKTYpY (puc. 3.15).

ONTOM3ONATOR ONTON30NATOR
npubop B | L___ - |l L___
cHrHanwaaw,mm
= =7 L\ -
H3BeLlaTenn M3BELWAaTenu
KonblUueeas NUHWA CBA3W
L -
T
n3seLlarenmu

Puc. 3.15. CTpykTypa aipeCHON CUCTEMBI MMOKAPHON CUTHATU3AIINT

B konbreBoit nuieid BKIOUarOTCs aapecHo-aHaigorosele I1M, omoBemarenu,
pene, MOAYJIU KOHTPOJS M Jpyrue ycTpoicTBa. B KomblieBoM muieiide nutaHue u
OIPOC BCEX YCTPOMCTB OCYIIECTBISIOTCS C JIBYX CTOPOH, IOATOMY OOPBIB aJJPECHOIO
nuieiida He BausieT Ha padoty cuctembl. [Ipu o6peiBe nwietida K dbukcupyer me-
cTo oOpbhiBa U (OPMHPYET COOTBETCTBYIOIIEE coobmieHue. [Ipu aTom Bce ycTpoii-
CTBa, BKJIIOYEHHBIE B IUICH(, MPOIODKAIOT HOPMAIBHO (DYHKIIMOHUPOBATH. AJpec-
HBIM TUIeld BHIMONMHSAET (PYHKIUIO IIMHBI JaHHBIX, 00ECIIEUMBAIOIICH JABYyHANpaB-
JICHHYK0 Tepefayy KOHTPOJIUPYIOIIMX U  YIPABISIONMX CUTHAJIOB Ui BCEX
YCTPOUCTB cUCTeMbl CUTHaiM3auu. KopoTkoe 3ambikaHuE 000 IIWHBI JaHHBIX
JieJaeT HeBO3MOXKHBIM 00MeH MH(popmarei. s OTKII0OUEeHUST KOPOTKO3aMKHYThIX
YYaCTKOB B KOJBIEBON HUICH( BKIIOYAIOTCS MOIYJIU-KU30JATOpbI. [loBpexkneHHbIN
YYaCTOK, PacIoj0KEHHBIM MEXy JBYMS M30JIITOPAMHU, UCKITFOYAETCS U3 KOJIBIIEBOTO
nuieida, u cucreMa npoJoiKaeT (yHKIMOHUPOBATh B yceueHHOM Buze. Uem 00b-
111€ U30JISITOPOB B IUIeH (e, TeM BBIIIE €r0 HaIe)KHOCTb.

['1aBHOE OTIIMYKE aIPECHO-aHAJIOTOBBIX CUCTEM MOKApPHOW CUTHAIM3ALUU 3a-
KJIFOYA€TCSd B TOM, YTO B HUX MOXXapHBIA H3BEIIATENIb SBISETCA HU3MEPUTEIbHBIM
YCTPOMCTBOM M HE MPUHUMAET pEIIeHHs 0 Hanuuuu noxkapa. OH nepenaetr Ha [TIK
3HAYEHUsI KOHTPOJIMPYEMBIX UM MMapaMeTPOB (HaNpUMeEp, CKOPOCTh HApACTAHUS TEM-
nepaTypbl, COCTOSIHUE ONTUYECKOU MJIOTHOCTH CPENbl B ILIMOBOM KaMepe), a TakxKe
CBOM aJipec M pe3ybTaThl TeCTa CAMOAUArHOCTUKH. [IpuuemM B MpUHUMAEMBIX B MPO-
necce ompoca coodbmenusx IIIIK Beigenser kak pe3yibTaThl CaMOTECTHUPOBAHUS
BHYTPEHHUX CXEM, TaK M COCTOSIHUE IBIMOBOM Kamepbl. Takou MOIAXOJ IO3BOJISET
OTJIMYUTHh HEUCTIPABHOCTH B AJIEKTPUUECKHUX IEISIX M3BEIIaTeIsi 0T HEOOXOAUMOCTH
podUIAKTHIECKUX PadOT MO OUMIIICHUIO KaMephbl OT HAKOTTUBILICHUCS LY.
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Eme onuH oTMuuTenbHBIM npu3Hak aapecHo-aHanorosoro IIIKII — nomexo-
YCTOMYUBBIA QJITOPUTM OOpabOTKH 3HAYEHH KOHTPOJUPYEMOIro MapameTpa
(puc. 3.16). /1)1 NOBBIIICHHS TOMEX0YCTONYMBOCTH cHcTeMbl curHanu3amuu [TITKII
UCIIOJB3YET JJISl IPUHATHS PEIICHUS O T0KAPE HE CAMHUYHBIN pe3yJIbTaT U3MEPEHMUS,
a 3apaHee OIpEJCICHHBIH HA0Op JaHHBIX O COCTOSIHUM KOHTPOJIMPYEMOM CpeIbl,
CymMMHpYys ero no BpemeHu. [Ipu Takoit 00paboTke nmoMexu, MOpoKAAOIINE CKauKO-
oOpa3Hble, HO KPaTKOBPEMEHHbIE M3MEHEHUS, BBIXOJSIIUE 3a Mpeesbl Jrara3oHa
JOIyCTUMBIX 3HAaYCHHUI IIapaMeTpa, IIPOCTO HE YUYHUTHIBAIOTCS. B TO e Bpems CUTHAI
OT PEAJIBHOI'0O OYara 3aropaHusi UMEET COBEPIIEHHO APYTYIO JUHAMHUKY U, KAK [IPAaBU-
JI0, XapakTepu3yeTcsl JTMHEHHOW 3aBHCUMOCTBHIO C HEU3MEHHBIM BO BpPEMEHH KOA(-
¢bunuenToM HapactaHus. TakuM 00pa3oM, MPUMEHEHUE OJHOTO M TOTO KE aITrOPUT-
Ma 00pabOTKU CUTHAJIA TaeT Ha BBIXOJE COBEPIICHHO Pa3HbIe PE3yNbTaThI AJIs TOMe-
XU ¥ PeabHOTO0 UCTOYHHUKA Nokapa. [[puMeHeHne cioXHbIX alropuTMOB 00pabOTKH
curtasioB B [ITIKII cBOOUT BEPOATHOCTD JOKHBIX TPEBOT MPAKTUYECKH K HYJIIO.

OpHuM K3 CaMbIX BaXKHBIX MPEUMYLIECTB aJPECHO-AHAIOIOBBIX CHUCTEM I0-
’KApHOM CHUTHAJIM3alUU SIBJISIETCS BO3MOYKHOCTh OOHApYyXEHHUsl oyara 3aropaHusi Ha
CaMOM pPaHHEM 3Talle €ro BO3HUKHOBEHUS, YTO I03BOJISET JIOKAJIIU30BATh U JINKBUIH-
pOBaTh MOXKap CBOUMH CUJIAMU. DTO JOCTUTAETCS 3a CUET HACTPOWKU WHIAWBHUIYaJb-
HOM 4yBCTBUTEJIBHOCTH JUI KaXJ10T0 U3BEIIATES.

JlanpHENUIINM pa3BUTUEM aIPECHO-aHAJIOTOBBIX CUCTEM IOKAPHOM CUTI'HAIU3A-
MM CTAJIO TMOSABICHHE KOMOMHUPOBAHHBIX CHCTEM C MOJYJIBHOW CTPYKTYpOMl MoO-
CTPOEHMS, MCIIOJB3YIOIIUX JOCTHKEHHUS IEPEIOBBIX KOMIIBIOTEPHBIX TEXHOJOTHU.
[IIKII Takux cucteM MpeacTaBisieT coO0K HabOp pa3IMYHBIX MOAYJEH C MOUIHBIM
LEHTPAJIbHBIM CHUCTEMHBIM OJIOKOM. Bce MOIynu COeauHSIOTCS JMHUEH CBSI3U, MO
KOTOpPOM cOOOIIEHHsI 000 BCEX COOBITUAX B CUCTEME MOCTYNAIOT HA CUCTEMHBIN OJIOK.
CucremMHbIl OJIOK MPUHUMAET COOOIIEHUS U KOMAHJIbl T0JIb30BaTeNIel, ONpPAILIMBAET
MOAYJH ¥ TiepudepuitHbie yCTpONUCTBa, 00padaThIBaeT MOJYYCHHYIO MH(POPMAIIUIO,
yIpaBIseT UCIOJHUTEIbHBIMU YCTPONCTBAMHU U pacchllaeT cooOIIeHus Ha UHpop-
MAaIlMOHHBIC YCTPOMCTBA.

B coctas IIIIKII BxoasaT kak MOIYIH IS TOAKIOUSHHUS] OOBIYHBIX HIIeH(oB
CUTHAJIM3alluH, TaK U aJJpECHO-aHAJIOTOBbIE MOJIYJIM C KOJbLEBbIMU IIIeiipamu. s
YBEJIMYEHUSI EMKOCTH MPUOOPBI MOTYT OOBEAUHATHCA B JIOKAJIbHYIO CETh U (PYHKIIHO-
HUPOBATh Kak €AMHOE 1IEeJI0€ MOJI YIpaBICHUEM LEHTPaIbHOIO CUCTEMHOIO OJoKa.
JIuHUYM CBSA3M TaKMX CHCTEM MOTYT MCIOJb30BaTh HE TOJIBKO OOBIYHBIA MPOTOKOI
RS-485, HO W cnenuanu3MpoBaHHbIE MPOTOKOJBI, O0JAAAIOUIUE PSIOM NPEUMY-
miects. Hampumep, crienimann3upoBaHHBIA IPOTOKOJI MO3BOJISET HE TOJIBKO HCIIOJb-
30BaTh HMIMHHYIO OPTaHU3ALMIO JUHUW, HO U JOMYCKAET MPOU3BOJIBHYIO CTPYKTYpPY
COEMHEHNS MOIYJIEH: «KOJIBLIO», «IIMHA», «3BE3/1a», «IepeBo». 13 Bcex BapnaHTOB
MMEHHO JIPEBOBUJIHASI CTPYKTYpa MOCTPOEHHUS AaeT HauOOJIbIIYI0 S3KOHOMHIO MPOBO-
10B U kabeneil. OTCYTCTBYIOT OTpaHUYEHHUSI Ha KOJIMYECTBO U JJIMHY OTBETBICHUI B
nuHuM cBsi3u. braromaps moayneHo# opranuzamuu [HITKII u Gonbiioit mpoTssKeHHO-
CTH JIMHUU CBSI3HM KAKIBIN MOIYJIh MOXKET PacIoiaraTbCs B HEMOCPECTBEHHOM Ou-
30CTH OT MecT ycTaHOBKHU [IW 1 yCTpONCTB 1OXKapHOW aBTOMATUKH.
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Eme omunm nmocromnctBom IIIIKII HOBOro moxkoseHust SBIIeTCS OOJBIIIOE
pazHooOpasue yCTpONMCTB MHIWKAIIMU: MYJbThl YIIPaBJICHHs, CIOCOOHBIE B y00HOM
JUISL TIOJTh30BaTENIe BUJIE BBIBOJUTH MOJAPOOHYIO MH(POPMAITUIO O COCTOSHUHM CHUCTE-
MBIl U €€ OTJICJIbHBIX KOMIIOHEHTOB, WHJUKATOpHBIC TabsI0, MHTEep(dEChl i moa-
KIIIOYeHHUS TiepcoHabHbIX KoMibioTepoB (I1K) u npunrtepos (puc. 3.17). Ilo cymie-
cTBY riaBHbIM J0cTOMHCTBOM IIITK HOBOro mokoseHusi SBISETCS WX YHHUBEPCAIb-
HOCTh. OHU TIOAXOJAT JUISi TIOCTPOEHHUs JIOOOW CHCTEMBbl CHUTHAIW3AIMd U MOTYT
OOBEUHATh TPAJAWIIMOHHBIE HEAJAPECHBIE KOMITOHEHTHI C TEPEIOBBIMH aJIPECHO-
aHaJIOTOBBIMH M3BEIIATECIIMHU B €IUHBINM KOMIIJIEKC.
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FE 3/013417: WC 17, Nputop
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FE 3/0/13419: WC 19, Nputop
TE 3/0/13/20: WC 20, Npubop
FEE 3/0/13/21: WC 21, Nputop
FE 3/0/13/22: WC 22, Nputop
FBE 3/0/13/23: WC 23, Nputop
TH 3/0/13/24: WC 24, Npusop
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Puc. 3.17. U3o06paxenue coctossaus cuctembl Ha skpane [1I[H na 6aze [1K

3.6. Ilepudepuiinbie ycTpoiicTBa aipecHbIX U aIPeCHO-aHAJIOTOBBIX
CHCTEM MOKAPHOW CUTHAJIM3AIUH

AJlpecHbIE U apECHO-AHATIOTOBBIE CUCTEMBI MOKAPHOW CUTHAIM3ALMU TTOMH-
MO Pa3JUYHBIX aJPECHBIX U aIPECHO-aHAIOTOBBIX IMOKAPHBIX W3BELIATEIEH COIEp-
’KaT B CBOEM COCTaBe Psijl pa3IMYHbIX MepuepuiHbIX YCTPOUCTB. DTH YCTPOUCTBA,
BBITIOJIHEHHBIE B BUJIE CAMOCTOSITEIbHBIX KOHTPOJIUPYIOUIUX U YNPABISIOMIMX MOJY-
neit uim 6JI0KOB, Kak MPaBUIIO, BKIIOYAIOTCS B IUICH(BI CUTHATIU3AIMU CUCTEMBI, SIB-
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JSIIOTCSL aAPECHO-aHAIIOTOBBIMH U TO3BOJIAIOT CYIIECTBEHHO PAcIIUPUTh €€ (QyHKIU-
OHAJIBHBIE U 3KCIUTYaTallHOHHBIE BO3MOKHOCTH.

K TakuMm ycTpoicTBaM OTHOCATCA Pa3lIUYHbIE UCIIOJIHUTEIbHbIE OJIOKH, OJIOKU
MOJIKJIFOUEHUS] HEaJpPECHBIX (OOBIYHBIX) MOXAPHBIX H3BELIATENeH, H30JSLUOHHBIE
moaynu (puc. 3.18) u 1. . Ilepudepuiiabie ycTpoiicTBa KOHTPOJIUPYIOTCS U JUATHO-
CTUPYIOTCSI LIEHTPAJIbHOM cTaHIMeN (OJI0KOM, MAaHEIbI0) CUCTEMBI, MOTYT C HEE IMpo-
IrpaMMHUpPOBATHCA M0J1 KOHPUTYPALMIO KOHKPETHOTO 00BEKTa, pa30UBaThCs Ha OIpe-
JIEJIEHHBIE 30HBI M OCYLIECTBIATh B3aNMOCBS3b C ITOKAPHBIMHU U3BEILATEISIMU B OTUX
30HaX. Bech OOBEKT MOXKHO pa3/einTh Ha OTACIbHBIC MOKAapHBIC 30HBI, TPUCBOUB
KaX/10il ompeneneHHoe 0003HAaueHue, M OIpelNeNuTh WM 3aAaTh InepudepuitHoe
YCTPOMCTBO, HA KOTOPO€E OyAET eHCTBOBATh CUTHAJ TPEBOI'M U3 JAHHOU 30HBI.

Puc. 3.18. Moxayns agpecHoro muieida

HcnonHurtenbHble OJOKU MO3BOJIIOT YIPaBIATh CUPEHAMH, CBETOBBIMHU OIIO-
BEILIATEISIMU, CUCTEMAaMU OINOBEIEHUS, BEHTUJISIUH, ABIMOYIAJICHUS, TT0KAPOTYyLIe-
Husd, mudramu u T. n. Tak, HanpuMep, OJIOK yMpaBlIeHUS CUPEHONW MOXKET OCYIIECTB-
JSTh TIO/IaYy HAMPSOKEHUS TUTaHKS Ha HEee MPU MOCTYIJICHUH 10 1iieidy curaana ot
LEHTpAJIbHON cTaHIMHU. Kpome TOro, OH KOHTPOJIUPYET COCTOSTHUE MPOBOJKH K CH-
pEeHe U caMOM CHPEHBI M MPU UX HEUCHPABHOCTH (OOPHIB, KOPOTKOE 3aMbIKaHUE) T1e-
pelaeT CUTHAJ Ha IEHTPAJIbHYIO CTaHIMIO. J[pyrod HMCIOMHHUTENbHBINH OJOK — 3TO
0JIOK ympaBJICHUs Tra30BbIM MOXKapoTyiieHueM. OH BBITIOJHIET KOHTPOJIb COCTOSTHUS
cucTeMbl (aBiacHHE B Oa/NIOHAX, KOHTPOJIb MUPONATPOHA U Iwiekda), a Takke ocy-
HIECTBISET POpMUPOBAHUE CUTHANA MycKa Tra3a. Bce curnansl ot 3Toro 6ioka nepe-
JAI0TCA Ha UEHTPAIbHYIO CTAHIIMIO U KOHTPOJIUPYIOTCS C HEE.

Monynu nojkitroueHust HeaapecHbIxX 1nueidoB (puc. 3.19) mo3BoasoT opranu-
30BaTh 3aIUTY OTICIBHBIX OOJBIIMX TIO IUIOIIAAM MOMEIICHHUH (Hampumep, Crop-
TUBHOTO 3aJIa, 11eXa) OT MOXKapa, MCIOJIb3Ysl JIs 3TOr0 HEIOPOrrue OOBIUHBIC MOXKAP-
Hble M3BelIaTeNu (TEIJIOBbIE WMJIM JBIMOBBIE) BMECTO JIOPOTOCTOSAILIUX aAPECHO-
aHAJIOrOBBIX.

N30msi1iMoHHBIE MOYJTH MTO3BOJIAIOT JIOKAJIN30BaTh YYaCTKU 1UIei(a cUrHaiu-
3al[iM CUCTEMBI, TJle Tpou301uIo0 KopoTtkoe 3aMbikanue (K3). OHu oTKIIIO4aroT Ko-
POTKO3aMKHYTHIE YUACTKH 1IIeida, He HapylIas paOboTy OCTAIBHBIX YYaCTKOB.
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AGonentckue Omnoku (puc. 3.20) mpeaHazHA4YeHBI [JII OpPraHW3alldd 30H
OXPaHHO-TIOKAPHOU, TPEBOKHOM, IEPUMETPAIIBHON CUTHAJIU3ALMU, KOHTPOJISA JOCTY-
Ma ¥ yOpaBJ€HUS aBTOMATUKON JOCTYIA, MOKAPOTYIIEHUS, IBIMOYIAIICHUS, ONIOBE-
LICHUS.

Puc. 3.20. AGoHEHTCKHUI OJIOK

Kpome nepeuncneHHslx yCTPOWCTB K LEHTPAJIBHON CTAaHIIMM BO3MOKHO I10JI-
xioueHne 11K, npuHTepa, Takke MMEETCS BBIXOJ JUIS CBSI3W HECKOJIBKUX CUCTEM B
JIOKaJIbHYIO CETh MOIIHON cucTteMbl curHanm3anuu. C nmomompro IIK mMoxHO ocy-
LIECTBJIATH YIPABIECHUE CUCTEMOMN U ee nporpammupoBanue. Ha monurope 11K, kak
MPABHUIIO, OCYIIECTBIISIETCSI 0TOOpakeHne rpaduueckoro miaHa 00beKTa C pacmoio-
’KEHUEM BCEX M3Benlaresieid U nepudepuiHbIX yCTPOUCTB, a C MOMOUIBIO KIABUATYPHI
WJIM MBIIIY U3MEHSIOTCS TapaMeTPhl CUCTEMbI U OINPAIIUBAIOTCS COCTOSHUS JHO00r0
YCTPOMCTBA, BXOJISIIETO B CUCTEMY.
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TJIABA 4
CHCTEMBI NEPEJIAYM U3BELIEHMI MO KAPHOI CUTHAJIM3ALIMMA

4.1. HazHayeHue, NPUHIIUAI JeHCTBHUS M 00J1aCTh MPUMEHEHUS
CHCTEM Mmepeaavyy U3BeleHU U

Cucrema nepenauun usBenienuiit (CIIM) o noxape sBiseTcsi pa3HOBUIHOCTHIO
TEJIEMEXAHUYECKUX CUCTEM, T. €. TEXHUYECKUX CPEJICTB, MPEAHA3HAYEHHBIX JJIsI KOH-
TPOJIA U yNpPaBJIeHUsI OOBEKTAMHU HA PACCTOSIHUM C PUMEHEHUEM CIIEHHUAIBHBIX Mpe-
oOpa3zoBatesneit CUrHanoB i 3h()EeKTUBHOTO UCIOF30BaHUS KaHAJIOB CBSI3U.

OTH cucTeMbl IpeIHa3HA4YEHbl ISl OXPAaHbl OOJBLIOrO YHCIA PACCPEIOTOUYEH-
HBbIX OOBEKTOB C KCIIOJIB30BAHUEM B KAUECTBE KAaHAJIOB ME€peAadynd U3BEIICHUI JTHHUH
rOpOJICKON TeNe(OHHOM CeTH WK paioKaHaia.

CucreMsl epe1ayn U3BEIIEHUH COCTOST U3:

1. O6bekToBOrO OKOHEe4YHOTO ycTpoiictBa (OY) — wactu CIIU, ycTanaBmuBae-
MOl Ha KOHTPOJIMPYEMOM OOBEKTE JUIsl IpUeMa U3BEUICHUH OT MPUOOPOB MPUEMHO-
KOHTPOJIbHBIX, IPE0Opa30BaHusl CUTHAJIOB U UX MEpeadyM [0 KaHajaM CBs3U Ha pe-
TPaHCIATOP, a TakkKe (MpU HAJIMYMKM OOpAaTHOTO KaHaja) JUIsl IpUeMa OT peTpaHCs-
TOpa KOMaH/ TeneylpasiaeHuss. OKOHEUYHOE YCTPOMCTBO SIBIISIETCS COCTABHOW YaCThIO
KaK OOBEKTOBBIX CUCTEM MOXKapHOH curHanu3anuu, tak u CIIN.

2. Perpancnsitopa — cocraBHoit yactu CIIM, ycTanaBnmuBaemoi B MPOMEXKY-
TOYHOM IYHKTE€ MEXIY KOHTPOJIMPYEMBIMU OOBEKTAMH M MYJbTOM LEHTPaJIbHON
oxpanbl (I111O), xak npaBmio, Ha ATC uiaum Ha caMOM OXpaHseMOM O0BekTe. Pe-
TPAHCIATOP NPEAHA3HAYEH JUIA Npuema u3BenieHnd ot OY wiam Apyrux peTpaHciis-
TOPOB, IPEOOPa30BaHUsl CUTHAJIOB U UX MepeJayd Ha APYrHe PEeTPAHCIATOPbI, Mysb-
TOBbIE OKOHEUHbIe ycTpoiicTBa unu [11H, a Taxke (mpu HanuuMu oOpaTHOro KaHasa
cBs3u) 11s puema oT myibToBoro OV, TIIH wiu apyrux peTpanciasTopoB U mepe-
naun Ha OY wium Apyrue peTpaHciIATOpbl KOMAaH]T YIIPABJICHHUS.

3. [lynbroBoro oxoneunoro ycrpoiictBa (IIOY) — cocraBuoit wactu CIIU,
ycranaBiauBaemon B [11{O st mpuemMa u3BenieHui OT PEeTPaHCIsTOPOB, UX Mpeodpa-
3oBanus U nepegaun Ha [111H, a Takke (mpu HamWYuM 0OPAaTHOTO KaHasa CBS3MU) IS
npuema ot [1I1H u nepenaun Ha perpanciaaropsl 1 OY KOMaH TeleynpaBiICHHUS.

4. [lynpTa LEHTPAIU30BAHHOTO HAOIIOACHUS — CAMOCTOATEIBHOIO TEXHUYE-
CKOT'O Cpe/icTBa (COBOKYIMHOCTH TEXHUYECKUX CPEICTB) WiM cocTaBHOM yactu CIIU,
ycranaBnuBaemon B IO nmns npuema ot [IOY unum peTpaHCisITOpOB U3BEIIEHUN O
MIPOHUKHOBEHUU Ha OXpaHsAEeMble OOBEKTHI U MOXKape Ha HUX, CIY>KEOHbIX U KOH-
TPOJIbHO-IMATHOCTUYECKUX H3BEIICHUI, 00pabO0TKH, OTOOPaKEHMsSI U PETUCTPALMU
MoJTy4YeHHOU MHGOPMAIIMU U TIPEACTABICHUS €€ B 3aJaHHOM BHJIC IS JaJIbHEHIICH
00paboTKH, a Takxke (MpU HATUYUM OOpATHOTO KaHaja CBS3M) JUIS Mepedadd depes
ITOY na perpancistopsl win OY KoMaH[ TeJleypaBJICHHUS.

[{eHTpamM30BaHHBIA KOMILIEKC CPEICTB OXpPaHbl B OCHOBHOM HCIOJIB3YET
CTaHLIMOHHYIO U JIMHEHHYI0 anmnaparypy ropozackoit teiaedponnoit cetu (I'TC) u mo-
&eT ObITh opranuzoBaH npu nomoun CIIU ¢ ucnonbp3oBaHMEM MEPEeKIIOYaeMbIX Ha
nepuoj OXpaHbl TeNe()OHHBIX JIMHUM, KOTOPHIE NMPUMEHSIOTCS B KAa4eCTBE KAHAJIOB

56



cBsizu (puc. 4.1). DTo MO3BONISIET UCKITFOUUTH 3aTPAThl HA CTPOUTEIHCTBO JOMOIHU-
TENbHBIX JIOPOTOCTOALIMX JIMHUI CBSI3U CHELUUANbHO A Lened oxpasl. JlrobOas
CIIN nomkHA BBINOJHATH JBE (DYHKLIMH, T. €. COCTOSATh U3 ABYX IOJCHUCTEM: Teje-
CUTHAJIM3alH, OCYLIECTBIIIONIEH NIepeayy HHPOpMAIMU B BUJIE U3BELICHUI Tee-
curHanuzauu (TC) o coCTOSIHMM KOHTPOJIMPYEMBIX OOBEKTOB, U TEJCyNpPaBICHHUS,
OCYILECTBISIOLIETO Nepeaady nHpopMaluu B BUJe koman teneynpasienus (TY). B
ATOM Cllydae MOsBISAETCS HEOOXOIUMOCTh B 00paTHOM MH(popMaluy, T. €. HHPpopMa-
LIUU O PE3YJIbTaTE BHINOJHEHUS KOMAH/IbI TEJICYIPaBICHUS.

({{(g (((¢
L_—=E =y
PaguoceTtb e .
i |

- 3‘ 3. -l
Perpancnatopst OKO-3-P i ‘
- —

— .

O6vekTbl ¢ KouTponem ONC

TenedoHHan U COTOBanA ceTb

UHTEepHeT

Puc. 4.1. Bo3aMoKHBIE KaHAJIBI CBSI3U U KOHTPOJIUPYEMbIE OOBEKTHI

4.2. OcHOBHBIE TEXHHYECKHE XapPAKTEPUCTUKH CUCTEM IepeJadyu U3BelleHni U
X KOHCTPYKTHBHbIE 0COOEHHOCTH

OCHOBHBIMH TEXHHYECKUMHU mapamMeTpaM CHUCTEM II€pCaadun I/ISBCI_HCHI/If/'I AB-
JISAOTCA:

— HCMOJb3yeMble KaHaibl cBsi3u (OY — peTpaHcisaTop, peTpaHciIsaTop — peTpaH-
casitop, perpanciusitop — [TIH);
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— CTPYKTYpa CHCTEMBI;
— BPEMs PErUCTPaly U3BEILIECHUS O TPEBOIE;

HaIpsHKEHUE MUTaHus U notpedissemas momHocTh [TI[H u perpancnsTopa.
CTpyKTypa CUCTEMBI MOKET OBITh:

— pPaaMajbHON, B KOTOPOW YCTPOMCTBO JAMCHETYEPCKOTO MIyHKTA COEAUHEHO OT-
JEIBHBIM KaHAJIOM CBSI3U C KaKJIBIM YCTPOMCTBOM KOHTPOJIMPYEMOTO IIyHKTA;

— PaavaJbHO HEMO4Ye4YHOM, B KOTOPOM YCTPOMCTBO KOHTPOJHUPYEMOTO IMyHKTA
COEMHEHO OJAHUM KaHAJIOM CBSI3M C YCTPOMCTBOM AMCHETYEPCKOIO MYyHKTA U OT-
JEJIbHBIM KaHAJIOM CBSI3U C KQX/IbIM U3 KOHTPOJIMPYEMbIX O0BEKTOB;

— JAPeBOBHIHOH, B KOTOPOW OJHO U3 YCTPOWCTB KOHTPOJMPYEMOTO IIyHKTA,
HAa3bIBAEMOE BEIYIIUM, CBA3aHO OTIEIBbHBIMHA KaHaJlaMU C OCTAJIIBHBIMHU YCTPOMCTBA-
MU KOHTPOJIMPYEMOTO IYHKTA, Ha3bIBAEMbIMU BEIOMBIMHU, U OTHEJIBHBIM KaHAJIOM
CBSI3U C YCTPOUCTBOM AUCIIETYEPCKOIO IIYHKTA.

B nacrosiiee Bpems 6ombimnHcTBO CIIN Hemonb3yroT B KauecTBE OCHOBHOI'O
kaHana cBsi3u tenedonnblie auHUM (TJI). UMeHHO 3TH cucTembl Hanbosee MHUPOKO
pacupoCTpaHEHBbI B IEATEIHOCTH BHEBEIOMCTBEHHON OXPaHBbI.

B nocnennue ronapl 6omabiioe pazputue nonyunnau CIIM, ucnons3yromue pa-
JTMOKaHal JJig nepenayn nadopmaiuu ¢ oobexra (puc. 4.2). 310 0COOEHHO aKTyasb-
HO JIIs HeTeNe(pOHU3UPOBAHHBIX OOBEKTOB, a TAKXKE OOBEKTOB, PACIOJIOKEHHBIX B
CEJIBbCKOM MECTHOCTH, TIe Ja)xe uMeronmecs ManoyuciaeHubie TJI cBsA3u O4eHb He
HaJIEKHBI N3-3a BO3AYILIHOTO CIIOCO0a UX MPOKIIAJKH.

: .
MHOroKHanbHbI

! peTpaHcnsTop — 3
A N>

Manbii NyNsT UEHTPaNU3oBaHHOIO
HabnogeHusn

KAHAIbI CBA3U:
PapuokaHnan, Cetb GSM,
TenedoHHas ceTb, MHTepHeT

MUH “OKO”
APM onepartpa, APM cepsuc, APM Bunnuxr

O6bekToBble NpUbopb! 1
KOHTPONbHbie naHenu

TenecoHHbIE MOAEMbI,

I Mogembl GSM,
paguonepeaaTyvku

'i-._l!= ‘

MNpeo6pasoBatenu B
e vHTepdeiicoB Mo6unbHbBIA KOHTpOnb 1 OKOWERB - MOHUTOPMHT CTaLMOHAPHBIX U
P ynp: ynpasnexue MOGUNBLHBLIX OGBLEKTOB Yepe3 UHTepHeT

Puc. 4.2. Cucremsl nepeaun U3BEIICHUM
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4.3. HoMeHKJIaTypa UCIOJIb3yeMbIX CHCTEM Mepeaayuu u3BelleHui

4.3.1. Cucrembl nepeaaym u3BelleHui mo nepexaroyaeMbiM TJI

CIIN Takoro TuIia UCHOJIb3YIOT B KadecTBe JinHui cBs3u TJI (puc. 4.3). TILH
takoii CIIN cBs3an ¢ perpancisitopom cuctembl Ha ATC Boinenennoi TJI (puc. 4.4).
B cBoro ouepenb, peTpaHCIATOp MOJAKIIOYEH K 00bEKTOBOM aOOHEHTCKOHN TenedoH-
Hoit muHuu (ATJI). Ha kouTpomupyemom o0bekTe ycranasiubaetrcs OY CIIU, k ko-
TOopoMy ¢ omHOU ctoponbl nmoakmouaercs ATJI (tenedon) oObekTa, a ¢ Ipyroit cro-
ponsbl — [TI1K mnu KII cuctems oxpaHsl 00beKTA.

el loile )|

1% |n 0s =
CHERENT

Puc. 4.3. Ycrpoticto s [T no nepexintogaembim TJI

Ynpasnsembin
obvekT 1

NMynbT
UEeHTPannu30BaHHOro

Habnwaeuun

YnpasnsieMbi
obbvekT N

Puc. 4.4. Cxema nepenauu uzBemienuit mo TJI

Nudopmarus ¢ odwekta yepes OV u ATJI mepemaercs Ha peTpaHCISTOP,
yctanoByieHHbI Ha ATC, rae obpabateiBaeTcs U mpeodpaszyercs B popMy, HE0OX0-
mumyto i nepenaun Ha [111O. Tlpu sTom HEOOX01MMO OOpaTUTH BHUMAHKE HA OJUH
OYCHb BAXKHBI MOMEHT B paboTe Takux cucTteMm. [Ipu mepekitoueHnr MpPOUCXOIUT
n3MeHeHue nosspHocT Hanpspkenust Ha ATJI. DTo HeoOXoaMMO B COUYETaHUHU C JTUO-
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nom miia 3amutel ATJI ot 3akopaunBanust co croponsl [ITIK B pexxnme 0ObIYHOMN Te-
ne(OHHOM CBSI3H.

[1IIH oGpabaThiBaeT MOCTYMAIOUIYI0 C OXPaHAEMBIX O0BEKTOB HH(MOPMAILIHIO,
aHaJIM3UpyeT ee. B ciayyae BO3HMKHOBEHHUS KaKHUX-JIMOO M3MEHEHUIl B COCTOSIHUU
ATUX OOBEKTOB BKIIIOYAIOTCS CPEACTBA OTOOpa)K€HUsI MH(OpMAalMU, ONOBELIECHUS U
€€ PErucCTpaLyH.

K nmpenmymecrsam CIIU no nepexmouaemeim TJI ciieyeT oTHECTH:

— TOCTOSTHHBIM KOHTPOJIb TUHUU cBA3U Mexay 11O u ATC;

— TOCTOSIHHBIM KOHTPOJIb JTUHUH CBsI3U MeX 1y 00bekToM U ATC;

— IOCTOSIHHBIM KOHTPOJIb COCTOSIHUS OOBEKTA;

— HE3aBUCHMOCTb KaHAJIOB CBSI3U MEXJYy OObEKTAMH U PETPAHCIATOPAMH U, KaK
ClIeICTBHE, 00JIE€ BHICOKYIO HA/IEKHOCTh (ITPH BBIXOJE U3 CTPOS OJTHOM JIMHUU CBSI3U
OCTaJIbHBIE POJOJIKAIOT (DYHKIIMOHUPOBATH ).

K nenocrarkam taxux CIIM MOXHO OTHECTH:

— HEOO0XOOUMOCTh YCTaHOBKH peTpaHcisitopoB Ha ATC;

— HEBO3MOXXHOCTb OCYLIECTBIICHHUS TeJIES()OHHON CBSI3U 10 3TUM JIMHUSIM CBS3U B
IIEPUOJT OXPaHBI;

— HEBO3MOXXHOCTb KOHTPOJI1 00BEKTOB, HE UMEIOLIUX CBOEH Tene(OHHOMN JIMHUY;

— OIIpe/eNIeHHas CII0KHOCTh OpPraHU3alldyd KOHTPOJISI OOBEKTOB, CBSI3b C KOTO-
peIMH ocyiecTBiisieTcs yepe3 Heckoiabko ATC, Tak kak B 3TOM ciiy4yae Tpedyercs
COOTBETCTBYIOILIEE YUCJIIO BBIJEICHHBIX MEKCTAHIIMOHHBIX COCAUHUTEIbHBIX JTMHUIA.

4.3.2. Cucrembl nepeaaum u3BenieHui mo 3ausirbim TJI

CIIU 1o 3aHATHIM TesIe(hOHHBIM JIMHUAM (pHC. 4.5, puc. 4.6) HCIOJIB3YIOT B Ka-
yecTBe kaHaoB cBs3M ATJI oObektoB mmm ATJI apyrux psaoM pacmtoioKEHHBIX
OOBEKTOB MPHU OTCYTCTBUM TEIEPOHHOM CBSI3U HEMOCPEACTBEHHO C KOHTPOJIUPYEMBIM
00beKTOM. OCHOBHBIM METOJIOM PabOThl TAKMX CHCTEM SIBIISIETCS YaCTOTHOE pasie-
JIEHUE CUTHAJIOB CUCTEM MOKapHOW CUTHANM3aluuu U TeneoHHol cBs3u. CTaHaapT-
Has ToJjioca 4actoT TenedonHoi cBs3u coctasiset 0,3...3,4 k[, a cnexkTp curHana
CUCTEM MOKapHOM CUrHanmu3aluu nepegaercs B oonact 18 kI,

O6mas cxema noctpoenusi CIIM Takoro tuma BkitoyaeT B ceOs [1IIH, koto-
poiii cBsi3aH ¢ perpaHcisitopoM Ha ATC teneponnoit aunueit I111O. B cBoro oue-
peab, peTpaHCIsATOp yepe3 pasBssbiBatoye (GuiabTpbl nogkitoyaercs k ATJI oxpa-
HsAeMbIX 00hekTOB. OO0BekTOBOE 00opymoBanue CIIN ycTanaBnmBaercs Ha 0OBEKTE,
OCHAIIEHHOM TeJie)OHHOM CBSI3bI0. ITO 000PYI0BAHUE BKIIFOYAET B CEOS1 yCTPONCTBO
pa3Bs3ku (PUIBTP) U OKOHEYHOE YCTPOMCTBO, KOHCTPYKTUBHO OOBbEIUHEHHBIE B OJI-
HOM KOpITyC€, @ TAKXKE B HEKOTOPBIX CIydasxX — KOHUEHTPATOP. PUIbTP CILYKUT JUIS
yCTpaHEHHUs] B3aMMHOIO BIMSHUA Tele()OHHOTO OOOpYIOBaHMS U ammaparypbl Mo-
XKapHOW curHanu3auuu. OKOHEYHOE YCTPOMCTBO OCYIIECTBIISIET YACTOTHOE pa3ierne-
HUE CUTHAJOB TelIe(OHHON CBSI3W M curHanu3auuu. KOHILIEHTpaTop OCYIECTBISET
(GYyHKLIMHM BPEMEHHOTO pa3J/IeJIeHUs] CUTHAJIOB OT PA3JIMYHBIX HETeNnepOHU3UPOBaH-
HBIX OXpaHseMbIX 00beKTOB. KOHIIEHTpATOP CBSA3aH C 3TUMU OOBEKTAMU CIIELUATIBHO
MPOJIO)KEHHBIMU JTUHUSIMU CBSI3U.
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Puc. 4.5. YcrpotictBo Anapm-8 nepenayu u3BeieHuii no 3auarbim TJI
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Puc. 4.6. YcrpoiictBo ATnac-20 nepenayu u3BemieHui mno 3asaTeiM TJI
Nudopmarus ¢ o6bextoB mo ATJI mepegaeTcst Ha peTpaHCISITOP, YCTaHOBIICH-

Hblii Ha ATC. Ilpu stom no toi ke ATJI MOXHO OZHOBPEMEHHO OCYILECTBISATH
OOBIUHYIO TeNE(HOHHYIO CBSI3b.
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PeTpaHciisiTop BBITIOMHSET Clieaytonie (pyHKITUN:
— OCYILECTBIISET Pa3Bs3Ky (ycTpaHseT B3auMHoe BiusHuE) obopynoBanusi ATC
u CIIU;
— OCYILECTBIIIET BPEMEHHOE pa3/IelieHHe CUTHAJIOB OT PAa3JIMYHBIX OXPaHIEMBIX
0OBEKTOB;
— mepenaer HHPpopMaIHo o coctossHUM 00bekToB Ha [111O mo moboii Tenedon-
HOM JINHUH, B TOM YHCJI€ UCIIOIB3yEeMOU Ui BeZeHUS TeJIe()OHHBIX pa3rOBOPOB.
CIIN naHHOTO THIIAa TPUCYILIN BCE AOCTOMHCTBA CHCTEM IMPEABIAYIIErO THIIA.
Kpome Toro oHu mo3BoJisitor:
— OCYILECTBJIATH OOBIYHYIO TeNE(OHHYIO CBSI3b B IEPHOA PaOOTHI CUCTEMBI;
— ucnonb3oBatk TJI co cnapeHHBIMU U OJOKHMPOBAHHBIMU TeNe()OHHBIMH arma-
paramu;
— OCYILECTBIJIATh HaOJIO/ICHUE OOBEKTOB, Tele(OHHAS CBS3h C KOTOPBIMH OCY-
niecTisiercs uepe3 Heckonbko ATC;
— OCYILECTBIJIATH KOHTPOJIb HECKOJIBKUX 00beKTOB 1o ofuoi TJI.

4.3.3. Cuctembl nepeavn U3BelleHHIl M0 paguoOKaHATY

B nocnegnee Bpemsi Bce OoJiee mmpokoe pacmnpocTpanenue nonydaror CIIU,
MCIIONBb3YIOIIME IS nepeayd MH(OpMali O COCTOSHUM OOBEKTOB paguOKaHall.
D10 00YyCIOBIEHO PSIIOM MPUYMH U B IEPBYIO OYEPENb IPOOIEMaMu, CBI3aHHBIMU C
ucnons3oBanueMm TJI. Ilepexon Ha HOBbIe 3nekTpoHHble ATC, Bce Oosiee mIMpoKoe
MIPUMEHEHUE ONTOBOJIOKOHHBIX JIMHUMN CBSA3M MPUBOJIUT K CIIOKHOCTH, @ TO U HEBO3-
MOKHOCTH HMCIOJIb30BaHUS peTpaHcaaTopoB skcmryarupyembix CIIM. HeoOxonuma
UX MOJIEpHM3ALMS U 10paboTKa, MOJIMEHSIOIINECS YCIOBUS PUMEHEHUS U dKCIUTya-
tanuu. Eie ogHa npuynMHa — 3TO HU3KOE KauecTBO TeJle(OHHOM CBS3M, HECTAOMIIb-
HOCTb M HECOOTBeTCTBUE NMapameTpoB TJI crangapTam, a Ha psijie 0OBEKTOB — MPOCTO
OTCYTCTBHME MPOBOJHBIX TEIEPOHHBIX KAaHAJIOB, OCOOEHHO 3a MpeneaamMu TOpoOB.
HeManoBaxHyro pojb B 3TOM IPOLECCE UTPAET M MOCTOSHHO pAacTyllash apeHIHas
nata 3a ucnoisib3oBanue TJI u yctanoBky Ha ATC peTpaHCISITOpOB.

Hcnonb3oBanue pajavoKkaHaia sl epeAaadyd UHPOpMaluu O COCTOSIHUM 00b-
€KTOB MO3BOJIAET PEMIUTh 3TU MpobaemMbl. Ho nmpu 3TOM BO3HUKAET psiJi HOBBIX CIOXK-
HocTer. OCHOBHAsA M3 HUX — 3TO MOCTOSHHBIA KOHTPOJIb KaHaja CBsi3U. B paccmoT-
pennbix panee CIIN ¢ mpoBOaHBIMY KaHAIaMU CBSI3M 3Ta 3a]1a4a PENIEHA TOCTaTOYHO
s dextuBHO. B panuokanansubix CIIN (PCIIN) BO3MOXKHOCTH OCYIIIECTBICHUS MO-
CTOSIHHOTO KOHTPOJISi KaHaja CBA3U CYIIECTBEHHO CHHIKEHA PAIOM TEXHUYECKUX
O0COOEHHOCTEM, CBSI3aHHBIX C MCMOJIb30BAaHHUEM OTPAaHWYEHHOIO JUara3oHa 4acToT U
(hOpMaIbHBIX OTPAaHUYEHUHN, HAKIAIBIBAEMBIX TPEOOBAHUSIMU HOPMATHUBHBIX TOKY-
MeHTOB. B PCIIU HenpepbIBHBIM KOHTPOJIb KaHalla CBSI3U BO3MOKEH JIUIIb B MHOTO-
KaHAJIBHBIX (TI0 9acTOTE) CUCTeMax. JTO OOBSCHACTCS TEM, YTO PEATIbHO KOHTPOJIb
OCYLIECTBJISIETCS TOJIBKO BO BpEMs MEPEAAYN CUTHAIA.

Jlyst paGoThl Tako cucteMsl (puc. 4.7) HeoOxoauMa MUpoKas moyioca padbounx
4acTOT, TaK KaK KaXIbIi KaHal TpeOyeT cBoei paboueit MmojIoChl 4acTOT. Y YUThIBaS,
y1o CIIN 00CIy)XKMBalOT COTHU U THICAYN OOBEKTOB, OUEBHUJIHO, UTO B MOJABIISIOIIEM
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OOJBIITMHCTBE CIIy9aeB 3TO HEBO3MOXKHO HM3-3a OTPAHUYECHHOCTH YACTOTHBIX PECyp-
coB. IloaTtomy peanibHo B PCIIH, B mepByto o4yepeap MHOCTPAHHOTO MPOU3BOICTBA,
KaHaJI CBSI3U WJIM HE KOHTPOJIUPYETCS WM OOBIYHO KOHTPOJIMPYETCS MEPUOTUYECKH,
C TEM WJIM UHBIM BPEMEHHBIM MHTEPBAJIIOM. B cilydae nepruoauueckoro KOHTpoJIsd Ka-
HaJla MUHUMAJIbHBIM MHTEPBAJI MEXIY KOHTPOJIbHBIMU IPOBEPKAMH 3aBUCHUT OT Psaa
rapamMeTpoB, TAKUX KakK 3arpy>KeHHOCTb 3(pupa, KOJUIECTBO 0OBEKTOB U NeperaBae-
MBIX CITY’K€OHBIX COOOIIEHUH, pacTpeieieHHe CUTHAJIOB BO BpeMEHU U Jip. PeanbHble
1IA(PBI COCTABIISIOT NECATKH MUHYT U BhIIe. CleIyeT 3aMETUTh, YTO 3TO OTHOCHUTCS
K Y3KOIIOJIOCHBIM CHUCTEMaM, MCTOJIb3YeMbIM B HACTOSIIIIEE BpEeMs TJIABHBIM 00pa3oM
KOMMEPUYECKUMU CTPYKTYPAMU.
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Puc. 4.7. Cuctema nepenadu U3BEIICHUH M0 PAIMOKaAHAITY

B PCIIN Hna IIIIO mn Ha oxpaHAEeMBIX 00BEKTaX MOKET HCIIOIb30BAThCS Pa3-
JTUYHAs anmnaparypa, B 3HAUUTEILHON CTENEHHU 3aBUCSINAs OT CIIoco0a OpraHu3aIiuu
CBSI3U MEXKIy JIEMEHTaMH CUCTeMbl. B Hanbosiee mpocToM M COOTBETCTBEHHO JEIIe-
BoM Bapuante Ha [1[{H ycTtanaBnuBaercst npueMHHUK, a Ha 00BEKTE — NepeaaTdnuku. B
ATOM CIIy4ae OCYIIECTBIISICTCS JIUIb OJHOCTOPOHHSS TMepeaya CUTHAJIOB OT 00BEK-
toB Ha [II[H. B Takux cucremax nepuoguyecknuii KOHTPOJIb KaHaya CBSI3U OCYyLIECTB-
JISIeTCS Tepejavueii CUTHAIIOB, TIOITBEPKIAIONTUX pab0TOCTIOCOOHOCTD MepeaaTInka u
KaHaja. DTOT CUTHAJI OOBIYHO TepeIaeTCs Yepe3 ONpeIesICHHbIN, 3apaHee 3a/laHHbIH,
MHTEpPBaJI BPEMEHU U WHUITUUPYETCS JUOO MepeaaTIYMKoM, MO0 0OBEKTOBOW amma-
patypon.
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B Ooniee ci0KHOM, HO AOPOTOCTOSIIIEM BapuUaHTE KaK OOBEKTOBBIE YCTPOii-
CTBa, TaK U LieHTpanbHOEe oOopynoBanue [II1O ocHaiieHsl npueMonepesaTunKaMH,
T. €. cBA3b Mexay oObekTtamu U [IIIH aByxcToponnsis. B aTom ciydae cucrtema mo-
’KET UCIO0JIb30BaTh O0JIee CIOXKHbBIE ANrOPUTMBI padboThl. IIpu 3TOM MosBIseTCs BO3-
MO>KHOCTb OCYLIECTBJICHHUS IOCTOSIHHOTO KOHTPOJISI KaHajla CBA3W M Ilepenada Tpe-
BOKHOT'O co001IeHus ¢ 00bekTa noarsepxaaercs 1111O.

Jns yBenuueHust 30HbI NOKpbITUA PCIIM M KoimyecTBa KOHTPOJIHMPYEMBIX
O00OBEKTOB HCIOJIB3YIOT CHCTeMy peTpaHcisinuu (puc. 4.8), Kak MpaBWiIo, JByX4Ya-
CTOTHYI0. B 3TOM citydae uH(pOpMaIus ¢ 00bEKTOB MepPEeAaeTCs Ha PETPAHCIATOPHI
Ha OJ[HOU YacTOoTe, a C PETPAHCISATOPOB Ha lLeHTpanbHyto ctaHiuio 11O — Ha npy-
roii. Mcronb3oBaHne peTpaHCIATOPOB 3HAUYUTENBHO CTA0MIN3UPYET U yIIydlIaeT pa-
6oty PCIIN. PerpancnsaTopsl npegHa3HAYeHbI HE TOJIBKO JJI PEIICHUS 33/1a4 YBEJIH-
YeHUs1 eMKOCTH cucteM. OHM WJIM UX CETh HEOOXOUMBI JIJISl YBEITUYEHUS TaJbHOCTH
neiictBust PCIIN, oOecnieueHust 30H MOKPHITUS NPU CIOKHOM pelbede MECTHOCTH
WJIM B YCIIOBUSX IUIOTHOM FOPOICKOM 3aCTPOMKH.

B _—:,::—M"-MA_W = mmssé.

Puc. 4.8. Cucrema «LONTA PRO», ocymectsmstomias PCITN

OcHoBubIM HegocTaTkoM PCIIU sABnsieTcs BEPOSTHOCTh YXYIIIEHHS ITPOXOK-
JICHUSI CUTHAJIOB MPU CJIO0KHON MOMEXOBOM 00CTAaHOBKE, CE30HHBIX M KJIMMATHYECKUX
m3mMeHeHusx. [loatomy BaxkasiM B PCIIN sBisieTcs BO3MOXXHOCTH KOHTPOJIsL ddupa
Ha IIPEeAMET HAJIM4YMS IIOMEX M €T0 3arpy3KH, a TaKKe€ U3MEPEHUE U aHAJIN3 YPOBHEM
NPUHUMAEMbIX C OOBEKTOB CUTHaNOB. llocTpoeHue cUCTeMbl peTpaHCISIUN TaKXKe
3HAYUTETHHO YIIY4IIaeT YCTOMYMBOCTh M HaleKHOCTh paboTel PCIIN B momoOHBIX
CUTYyalUsIX.

4.3.4. KoMOMHHpPOBaHHbIE CHCTEMBI MepeIavyu U3BeleHu i

Kom6unupoBanusie CIIN (puc. 4.9) W KOMIUIEKCHI IEHTPATH30BAHHOTO
Ha0monenus (KIIH) naroT BO3BMOKHOCTH OJJHOBPEMEHHO MCIIOJIL30BaTh JJIsI Mepeaa-
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g nHpopmanuu o coctossHuM 00bekToB Ha [IO pasmuunbie kaHansl cBszu. Ilpu
ATOM Ha PA3JUYHBIX y4acTKaX KaHAJIOB CBS3UM MOTYT OBITh YIMOTPEOJIEHBI, KAK METO-
1wl CIIN, paboTtaromux mo 3aHaThiM Wid nepexiatouaeMmbiM TJI, Tak u metoasl CIIU ¢
nepeiaueii M3BEICHUI Ha OCHOBE aBTO/I03BOHA MJIU 110 PaJlOKaHaly.
Jlns mepegadyu cCoOoOIIEHUI UCTIONB3YETCs TPH Kilacca MPOTOKOJIOB OOMEHa:

— C UMITYJIbCHOW MaHUITYJIALUCH;

— C JABYXTOHOBOW MHOTIOYAaCTOTHOM MAHUITYJISLIUEN;

— C YaCTOTHOW MAaHUITYJISLUEH.

Puc. 4.9. Kom6unuposannas CIIU I'panut

OcnoBHoli HemocTarok CIIM, ncnons3yromux METOJ aBTONO3BOHA, TAK XKE
kak u OonbimHcTBa PCIIM, cOCTOMT B OTCYTCTBMHM MOCTOSIHHOTO KOHTPOJISl KaHasa
CBSI3H.

OCHOBHOE IOCTOMHCTBO — BBICOKass MH(GOPMATUBHOCTH MEPEIaBaEMbIX CO00-
LICHUM.

JI7is cucTeM, MCHOJB3YIOIINX Mepekitouaemblie U 3ausaTeie TJI (cM. puc. 4.8),
uMeeM OOpaTHYIO CHUTYaIUIo: HU3KYI0 MH()OPMATUBHOCTh M MOCTOSIHHBIH KOHTPOJIb
KaHaJla CBsI3U. ECTECTBEHHO, UTO HAIpAIIMBACTCS pElIeHe KOMOMHUPOBATh AJIEMEH-
ThI pasubix CIIN, uToOb1 TOOUTHCS KaK BHICOKOW MH(MDOPMATHUBHOCTH, TaK U MOCTOSTH-
HOT'O KOHTPOJISI KaHala CBS3H.
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I'JIABA 5
OITIOBEIIATEJIN

OO6muit mopsoK npoekTupoBanus cucteM omnosemieHus (CO) o moxkape B 371a-
HUSIX U COOPYKCHHSX, BIOOP THIIa CUCTEMbI OTIOBEIIEHUS B 3aBUCHMOCTH OT BHJIa U
Ha3HaueHusA 371aHuid U coopyxkeHuit onpeneneH B HIIb 104-03 «Cucremsl onoserie-
HUS U YIIPABJICHUA ABaKyallMel JIIOJICH MPpU MOXKapax B 3[IAHUSAX U COOPYKEHUsIX». B
3alIMIIAEMBbIX MMOMENIEHUX, TAE JIIOJA HAXOIATCS B IIyMO3AIIUTHOM CHApPSIKCHHH,
WM ¢ YPOBHEM 3ByKa 1mryma 6osee 95 nb, 3ByKoBbIe OMOBEIIATENN JOHKHBI KOMOH-
HHUPOBATbCSI CO CBETOBBIMHU. J[OIMyCKAaeTCs HCHOJIB30BAHUE CBETOBBIX MUTAIOIINX
onogeareneil. Takxe B 31aHUSX, I/I€ HAXOAATCS (padOTarOT, MPOKUBAIOT, TPOBOJIAT
JI0CYT) TIIyXue W ciaaboCHbIIanye IO, TPeOyeTCs MCIOIb30BAaHNE CBETOBBIX WIIH
CBETOBBIX MUTAIONIMX OINOBeHaTese. XapakTepUCTUKU OMOBEIIATENEH JIOJIKHbI
yaoBiaeTBopsATh TpedoBanusiM HIIb 77-98 «Texnuueckue cpelicTBa OMOBEIICHUS U
yIpaBJieHHs dBaKyalel noxkapueie. O0Iye TeXHuaeckue TpedoBanus. MeTo bl nc-
MBITAHUI.

B 3aBucumoctn ot Xxapakrtepa (GOPMHUPYEMBIX CHTHAJIOB, OINOBEIIATENIH IOJ-
pA3JEISIOT HA!

— CBCTOBBIC;
— 3BYKOBBIE;
— PEYEBBIC;
— KOMOWHHMpOBaHHBIE.

CseroBbie omoseniarenu (puc. 5.1-5.3) momkHbl 00ecHeUnBaTh KOHTPACTHOE
BOCIIpUATHE MH(OPMAIIUU TIPU €r0 OCBEUIEHHOCTH B Auana3zoHe 3HaueHuit 1...500 nk.
Muraromuii CBETOBOM OMOBELIATENb JOHKEH UMETh YACTOTY MUTaHMS B JUANa3OHE
0,5...5 I'm. CurnanpHBIC IIBETAa CBETOBBIX OIOBEMIATENICH, TMpeIHA3HAYCHHBIX IS
oOecrieyeHusl HBaKyallid U OIOBEIICHUS, JOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
I'OCT 12.4.026. Crenens 3aluThl TEXHUYECKUX CPEJCTB OMOBEIIEHHU, 00ecTeurBa-
emast ooonoukort mo I'OCT 14254 nomxHa ObITh He HIKe [P 41.

= "\‘ > -

Puc. 5.1. CBeroBoii Puc. 5.2. HacteHHBIN Puc. 5.3. IloTo10uHbIit
OIIOBEIIATEIb CBETO-3BYKOBOU CBETO-3BYKOBOU
ONOBEIIATEIb ONOBEIIATEND C

IMMOKapHbIM U3BCHIATCIICM
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[TonpoOHBIE pEKOMEHIAIMN TI0 MCIIOIB30BAHUIO CBETOBBIX M KOMOWHHUPOBAH-
HBIX CBETO-3BYKOBBIX OTOBEIIaTeNIell B OTEUECTBEHHOW HOPMATHUBHOW 0aze B HACTO-
sAIee BpeMsl OTCYTCTBYIOT. JlJisl pelieHrs MPakTHIeCKUX 3a/1a4 MOYKHO HCIIOTh30BaTh
«PyKOBOACTBO TIO TIPOEKTUPOBAHHUIO CBETOBBIX CHCTEM OIOBEIICHUS» KOMITAHUH
System Sensor (CIIIA), koTopoe COCTaBJICHO Ha OCHOBE aMEPUKAHCKOW HOpMATHB-
HOI1 0a3bl.

5.1. CBeToBBIC ONOBEIIATEIHN

Kak mpaBuiio, B MOMENIEHUAX, T/I€ HAJI0 OOECHEUHUTh MOKAPHYIO CUTHAIIM3A-
1IUI0, UMEIOTCSI CBOM 0COOEHHOCTH. [loMeleHus: pa3anuyaroT KWible U HEXHUIIbIE, TT0-
ATOMY, HallpUMeEp, B CHAJIbHE U B KOPHUAOPE, YCTAHABIMBAIOT PA3JINUYHbIE CBETOBHIC
onoemateau. CylmecTBYIOT CUCTEMbI CBETOBOTO MOKAPHOTO OMOBELICHUS ¢ OOIINM
PEKUMOM U CTICIIMAIBHBIM PEKUMOM SKCILTyaTal|u.

CrnenuajabHbIi pesKuM IKCILUIYaTAIMH TTOJPa3yMeBaET, UTO 3apaHee U3BECT-
HO, TJI€ ¥ HACKOJIbKO MIPEyCMOTPUTEIHLHO YCTAHOBIICHBI OMoBemiaTenu. B atom ciy-
yae 00s3aTeIbHO OKOJIO TAKOM CUCTEMBI HAXOAUTCS Y€JIOBEK, 00YUEHHBIN BBHITOJTHUTh
HEO0OXOMMbIE IEUCTBHS, COTJIACHO €0 JIOJKHOCTHBIM MHCTPYKIUSM, 10 (akTy cpa-
OaThIBaHMS CUCTEMBI OroBelleHus. [Ijist Toro 4roObl UMETh HArjsiHOE Mpe/CTaBlie-
HUE O CIEIUATBLHOM PEXHUME IKCIUTyaTalluH, PUBEJIEM IIPUMEPHI, I7I€ OH HUCIIONb3Y-
€TCs: MOCT JCKYPHOU MEICECTPhl, IIEHTPAIbHBIN MOCT OXpAaHHUKA 3JaHUsl, CHEIU-
aJBHBIN 3a)1 AUCIIeTYEpa BOK3alla WK a’poropTa U T. 1. CrnenuanbHbIi pexkuM orpe-
nensgercs crangaprom UL 1638.

OO0umuii pexxumM UMEET TaKUe YCIOBUSI, KOT/Ia CUCTEMa OMOBEIIEHUs O cpada-
THIBAHWW TIO’KAPHOW CUTHAIM3AIUU JIEHCTBYET aBTOHOMHO, TO €CTh TOKapHas CHT-
HaJlM3alus aBTOMAaTUYECKHU BbIJIa€T CBETOBOE, 3BYKOBOE MJIM KOMOMHUPOBAHHOE OTI0-
BEIlIEHUE MPU CpabaThIBAHUU OJHOTO WJIM HECKOJIbKUX JTaTYUKOB B 3aBUCHUMOCTH OT
CIIPOCKTUPOBAHHONW W CMOHTHUPOBAHHOW curHanu3anuu. Cuctema OIoBelleHus 00-
IIETO peXHMa IKCITyaTallud MCTOJb3YeTCs, KaK MPaBUIIO, B apCHIYEMBIX MOMeIIe-
HUSIX, B MaJIBIX o(ricax, HEOONBIIMX Mara3uHax, Ha OOIUX ILJIOMIAIKaX B MOABE3ax
u T. . O0mmit pexxum onpenensiercs cranaaprom UL 1971.

5.1.1. HanpaBJ/ieHHOCTH CBETOBBIX ONOBeIATENel

[Tonoxenust crangapra UL 1971 tpebyroT oOecnieueHus MUPOKON JuarpaMmbl
HaIPaBJICHHOCTH W3JIyYEHHS C LIE€JIbIO MOBBIIIEHUS BEPOSITHOCTU OIMOBEIIECHUS HAXO-
JSIIAXCS B TIOMEILICHUH JIFOJICH, CTpalalolIuX pacCTPONCTBAMU CIIYXOBOM (hYHKITUH.
JUist 5TUX 1eneil 3a1aTcsl XapaKTepUCTUKHA HANpPABICHHOCTH B TOPU3OHTAILHOU U
BEPTUKAJILHOM IJIOCKOCTSX JUIsl HACTEHHOTO OMOBEIATENs, a TAK)KE B HIKHEH TOJTy-
cdepe s MOTOI0YHOTO onoBemarens (tadi. 5.1).
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XapaKkTepuCTUKH HAMPABICHHOCTU

Tabmuma 5.1

Cwuna cBeta, %
Yrou, rpanycsl ['opuszonTaBHAS BeprukanpHas Hwxnss
IUIOCKOCTh IIOCKOCTh noychepa
0 100 100 100
5-30 90 90 90
35 75 65 75
40 75 46 75
45 75 34 75
50 55 27 55
55 45 22 45
60 40 18 40
65 35 16 35
70 35 15 35
75 30 13 30
80 30 12 30
85-90 25 12 25

5.1.2. Heo0xoaumMoe KOJMYECTBO CBETOBBIX ONOBeIaTe Ieil B MOMelleHH U

NFPA 72 ycraHnaBiauBaeT NpeAeIbHO YeTKHE TpeOOBaHUs B OTHOILLIEHUU O01Ie-
ro KOJIMYECTBA CTPOOOB M PACCTOSHMS MEXJY HUMHU B 3aBUCHUMOCTH OT BUZA MOMeE-
LIEHUS, €r0 pa3MepoB, OT CHJIBI CBETA OMOBEINATENS M OT MECTa €ro yCTaHOBKU. B
Taba. 5.2 1 MOMEMICHU OTIUYHBIX OT CHAJbHBIX KOMHAT MPUBEACHBl MUHUMAJIb-
HbIE 3HAYEHHUsI CUJIBI CBETA JUJISl OJHOTO, ABYX M YETHIPEX HACTEHHBIX OINOBEIIATEIEH.
Hampumep, B nomemenun pazmepom 50x50 ¢gyrtoB (mpumepno 15,2x15,2 m) moxer
OBITh YCTAHOBJICH OJIMH HACTEHHBIN OIMOBEIIATEIh C CHJION cBeTa 95 ki, mubo aBa C
cuioi ceeta o 60 k1, 1160 yeThipe ¢ cuioit ceera 1o 30 kx. [Ipuuem nBa onosenia-
TeJsl TOJKHBI YCTaHABIMBATHCA HAa MPOTUBOIOJIOXKHBIX cTeHaX. [Ipu ucnonb3zoBaHuu
0oJiee IBYX OIOBELIATENEH UX CBETOBBIE UMITYJIbCHI JIOJKHBI OBITh CUHXPOHU3HUPO-
BaHbl. B momenienusax pazmepom 8080 dytoB (mpumepHo 24,4%x24,4 m) u Oonee, rae
MOXET OBITh OOJIBIIE ABYX ONMOBENIATENeH B ToJie 3peHus (I0Jie 3pEHUs COCTaBISET
135°) B kakoM-TMOO HAMpPABIIEHWHU, PACCTOSHUE MEXAY yCTaHOBJICHHBIMH YCTPOW-
CTBaMH JIOJDKHO COCTaBJIATh MUHUMYM 55 (hyToB (mpumepHo 16,8 m).

B nomenieHusax OTIMYHBIX OT CHAJIBHBIX KOMHAT HACTEHHBIE CBETOBBIE OITOBE-
IaTeau JOJDKHBI YCTAHABIMBATHCS HA CTEHAX Ha paccTostHuu ot 80 g0 96 mroitMoB
(npumepHo 2...2,5 M) OT MoJia U MUHUMYM Ha PAcCTOSIHUU 6 JIOMMOB (IPUMEPHO
15 cMm) ot noToJKa.

TpeOoBaHuUs K MOTOJOYHBIM CBETOBBIM OTOBEIIATEIISIM 110 CUJIE CBETA B KaHJe-
Jax B 3aBUCUMOCTH OT BBICOTHI IIOMEILEHUSI U €ro pa3MepoB MPUBEJEHBI B Ta0JI. 5.3.
JlanHble TaOMUIBI MOKHO HMCIIOJIb30BaTh TOJIBKO JIA ClIydas YCTaHOBKM CTpoOa B
LEHTpe nmoMenieHus. B npyrux cinydasx ypoBeHb CHIIbI CBETA JOJIKEH OMPEAENAThCS
UCXOJI U3 IOMEIICHHUS], pa3MePbl KOTOPOTO PABHBI YABOEHHOMY PACCTOSIHHIO OT OIO-
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BEIIIATEJIsl O MAKCUMAJIBHO yalieHHOUW cTeHbl. Korjia BbIcOTa MOTOJKOB MPEBBIIIAET
30 dyroB (nmpumepHo 9 m), pernament NFPA 72 mpeanuceiBaeT yCTaHOBKY CBETOBBIX
oroBemaresneit b0 Ha CTeHaX, JUOO0 Ha CHENUATbHBIX HABECHBIX MPUCIOCOOJICHU-
X, KOTOpble O00ECIeYMBAIOT PACCTOSHUE OT TOJIa JI0 OIoBemareiaeii He Oolee
30 dyros.

Tabmuma 5.2
MunnMaabHbIe 3HAUEHUS CHUJIBI CBETA I HACTEHHBIX OIOBEIATENICH
_ | R
(e)
o 3 X
. g | x| &
o X o —
- (o)) - —
o X o —
o | | ol 9
o | X | ol @
= o | ¥ | o | ®
= 0 S ~
o) o X Q
D] - O
= _ o | 3
&) o o =
s N X =
o X o
= o 1)
(¥ N
O
=
8
[a )
1 60 95 | 135 | 185 | 240 | 305 | 375 | 455 | 540
15 kn 30 k1
CTpO6 KT K11 K/ K KT KT K K K
2 He 15 « 30 60 95 11 | 135 | 185 | 240 | 240 | 305
cTpoba |JoImycKaeTcs g KI | KO | KI | KO | KO | KO | KO | KO | KO
4 He He 15 30 30 60 60 95 95 | 135 | 135
cTtpoba |JoImycKaeTcs |AOMyCKaeTcs | K KJII K1 K1 KII KII KO K1 KII
Tab6anma 5.3
3HaueHNsA CHIBI CBETA ITOTOJOYHBIX CBETOBBIX OIOBEIIATEIEH
Pazmepsr 5050
IIOMEIIEHUS 40'x40'
30'x30'
20'x20'
Bricota 10' (3 m) 15 ki 30 k1 60 k1 95 ki
Bricora 20' (6 M) 30 k1 45 xn 80 k1 115 xn
Bricota 30' (9 M) S5 kn 75 K1 115 kn 150 xn
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5.1.3. Pacnosio:xeHue cBeTOBBIX ONOBeNIaTe e

PaccTosiHMs MeXay OTHENbHBIMM YCTPOMCTBAMM CHUCTEMBI M TOYHBIE MECTA
MOHTa)Xa CTPOOOCKOINYECKUX CBETOBBIX OIOBEIIATENEH 3aBUCIT OT pa3Mepa U KOH-
¢durypauuu 3amui@aeMon Mmiomaau uim yyactka. OroBopeHHble TPEOOBAHUS OCHO-
BaHbl Ha 0a30BOM pacyeTe, NMPUBEACHHOM Ul MOMEIICHHUS KBaJpaTHOU (OPMBIL.
Ctpo06bl pazMelaroTcsi HE CUMMETPUYHO, @ TaKUM 00pa3oM, UTO Ka)Jblil U3 HUX
o0OecrnieunBaeT OMOBELIEHUE B OJJHON U3 yeTBepTel nomenieHus (puc. 5.4, a). [lpuyem
IUTsL JAHHOTO IIpUMepa paboTa CTpoOOB JA0HKHA OBITh CHHXPOHHM3MpOBaHa. Eciu pas-
MECTUTH CTPOOBI MO LIEHTPaM CTEH, YPOBEHb CUTHAJIOB B yIJIax MOMEIICHUs OyAeT
HEJOIYCTUMO HU3KHM (puc. 5.4, 0). B ciiydae nmomenieHus: mponu3BOIbHON KOHPUTY-
paryu, 3a UCKIIOYEHNEM KOPHUIOPOB, JJIs pacueTa Mo JaHHBIM Ta0. 5.2 UCIONb3yeT-
Csl OZIMH WJIM HECKOJIbKO KBAJPaToOB TaKOTO pa3Mepa, B KOTOPBIN MOJHOCTHIO BIUCHI-
BAeTCs IOMEIIEHHUE 3a1aHHON (POPMBL.

15 wanpen
15 kaHgen I_I
= | & —]
I-— 70 —| 40°
a 0

Puc. 5.4. PacriooxeHre HaCTEHHBIX CBETOBBIX OMOBEIIATENIEH B
OOBIYHOM MOMEILCHUH.
a — MpaBUJIbLHOE; O — HEMPABUIBLHOE

JInst canbHBIX MOMEIIEHWM B CIy4yae YCTaHOBKM HACTEHHOIO CTpoOa OT mo-
TOJKa Ha pacctosHuu 24 mroiima (610 mMm) u GoJiee qoJKHA OBITH OOEcIeyeHa cuja
ceera 110 k1, a mpu ycTaHOBKE Ha paccTosiHud MeHee 24 mroiiMoB (610 MM) OT To-
TOJIKA cuja cBeTa JoJbKHA ObITh 177 k. COOTBETCTBEHHO MOTOJOYHBIM CBETOBOM
OTIOBEIaTeh TaK K€ JOJDKEH obecrneunBarh cwity cBeta 177 xa. B mobom ciydae,
cTpoO J0DKEH yCTaHABIIMBATLCS HAa PACCTOSHUM He Oojiee 16 ¢hyToB (MPUMEPHO 5 M)
OT YPOBHS PACIIOJIOKEHHS MMOIYIIKHA B TOPU3OHTAIBHOM mpoekiuu (puc. 5.5).

[TpumeHuTenbHO K KOpuaopaMm CTpoObl, oOecrieunBaomuye cuity ceera 15 ki,
JOJIKHBI MOHTHPOBAThCS Ha paccTostHUM He Oonee 15 ¢yroB (mpumepno 4,5 M) ot
KOHLIOB Kopuaopa. MakcuMallbHOE pacCTOSIHUE MEXAY JABYMsI COCEAHUMU CTpoOamMu
He noJkHO npesbimath 100 gyroB (mpumepno 30,5 m). [Ipuyem nroObie yacTu Kopu-
70pa, B KOTOPBIX MPOUCXOAUT HAPYIIEHUE HENPEPHIBHOCTA 0030pa JTOJKHBI UHTEP-
MPETUPOBATHCS KaK 000COOJIEHHBIE KOPUIOPHI. THUIOBOE pPACMOIOKEHUE CBETOBBIX
ONOBENIATENEN B KOPUIOPAaX Pa3IMuHOrO BUIA TOKAa3aHO Ha puc. 5.6.

70



HmeeTcst BEpOSITHOCTh MOSIBICHUSI KyMYJIATUBHOTO 3(pdexTa, 00yCI0BICHHOTO
BO3JICHICTBUEM MHOXECTBA IYJbCHPYIOUIMX CTPOOOCKOMMYECKHX HCTOYHUKOB CBETA,
OJTHOBPEMEHHO TONAAI0IIUX B IIOJIC 3PSHHUS, YTO BBI3BIBACT 03a00YCHHOCTH Y ITIO-
Iel, CTpalalouX CBETOYYBCTBHUTEIBHOW smuiienicueii. Hampumep, Takas curyarus
MOXET BO3HUKHYTh B [-00pa3sHom kopujaope (puc. 5.7). Bemblku OT HECKOIBKHX
CTPOOOCKOITMYECKUX MCTOYHUKOB PACIIPEICIISIOTCS CIy4ailHbIM 00pa3oM BO BpeMe-
HH, @ CPETHSISI YaCTOTA BCIBIIICK YBEITMYUBACTCS MPOMOPIMOHAIBHO YHCITY CTPOOOB.

177 kaugen % ?

24" wnn
Gonee

MakcHmym 16‘%

Puc. 5.5. Pacnooxxenne cBETOBBIX OHOBCIH&TCHGI?I B CIIAJIbBHOM ITOMCIICHHNN

]47 1000 — »

15'

& | 20

Puc. 5.6. PacnionoxeHue CBETOBBIX OMOBEMIATENEH B KOPUAOPaAX

71



/M
|

Y
—
—
-
—
-

Puc. 5.7. PactionoskeHue cBETOBBIX oroBeriaTeneii B ['-o0pa3zHoM kopugope

OaHO 13 BO3MOXKHBIX pEUICHUHN JaHHOU MpoOJIeMbl — 3TO CUHXPOHHU3aLIUs, T. €.
UCIOJIb30BAaHUE TEXHUYECKOTO PEIICHUs, 00ECIIEYUBAIOIIETO OJHOBPEMEHHYIO IMTYJIh-
cauio cTpo6oB. JlononuurensHo B 1996 . B TpeboBanusx NFPA 72 Obuta cHbkeHa
MaKCUMaJIbHO JIOMyCTHMas yacToTa nmyibcanuid ¢ 3 no 2 ['m. JlanHoe usmenenue Obl-
JIO TIPUHATO B CTPEMIICHHMH YMEHBIIUTh OTPULIATENIBHBIN 3((DEKT BO3ACHCTBUS HE-
CKOJIBKUX CTPOOOCKOIMMYECKUX YCTPOMCTB, HAXOISAIIUXCS B TIOJI€ 3PEHUSI OTACIBHOTO
WHJIUBUIYYMA.

5.2. 3ByKoBbI€e OnOBeNIaTe U

3BYKOBBIE CITOCOOBI OMOBEIIEHUS O TOXKape B BUJE CUPEH U C MPUMEHEHUEM
CTPOOOCKOIIOB UCIOIB3YIOTCS B cuctemMax 1-ro u 2-ro tuna mo HIIb 104-03 «Cucre-
MBI OTIOBEIIICHUS M YMPABJICHUS 3BaKyalldel JIIoJIed MpHu Moxkapax B 3JaHUSX U CO-
opyXeHusix». HemocpeacTBEeHHO CUCTEMBbl OTOBEIICHUSI U YMPABIICHUS dBAKyalHeH
(COYD) coctosT u3 omoBemiareneid U JUHUNA CBA3M, OMpPEAEIEHHBIM 00pa3oM pac-
CTaBJICHHBIX B TOMEIIEHHUAX, MO KOTOPHIM OOECIEUUBACTCS MHUTAHHE, a TAKKE
YCTPOMCTB aBTOMATHYECKOTO KOHTpOJs pabdoTocnocoOHocTu. Cuctema AoKHA
obecrieunBaTh TpeOyeMbIe YPOBHUA CUTHAJIOB OMOBEIICHUS HE TOJHKO B HOPMAaJIbHBIX
YCIIOBHSIX, HO TJIaBHOE — Mpu noxape. [Ipu BeiOope 000pynoBaHUs U pacyeTe CUCTE-
MBI PEKOMEHJIYETCSl YYUTHIBATh BIUSHUE DKCTPEMAJIbHBIX YCIOBUM, HAIpUMEp, W3-
MEHEHHUE TaJIeHUs HAIPSHKEHUS TIPY HarpeBaHWU MPOBOJIHUKOB JIMHUM CBSI3U U BO3-
MOYKHOCTH KOHTPOJISI TUHUI CBSI3H.

VYPpoBHU 3BYKOBBIX CUTHAJIOB OOBIYHO 33/1a0TCS B Jenn0enax, CoOKpamieHHo ab.
CBsi3aHO 3TO CO CTIEM(PUKON BOCIIPHUATHS YPOBHS 3BYKOBBIX CUTHAJIOB: YMEHBIIICHHE
aMIUTUTY/IbI 3ByKOBOTO CHTHAja B 2 pasza, BOCIPUHUMACTCS KaK HE3HAUYNUTEILHOE W3-
MEHEHHUE TPOMKOCTH, a UMEHHO BCero nuiib Ha 3 nb. 3HauuTenbHOEC M3MEHEHHE
IPOMKOCTH CHTHaJIa — 3T0 u3MeHeHnue ypoBHs B 10, 100, 1000 pa3, yTo cOOTBETCTBY-
et 10, 20, 30 nb. [Ipu pacuerax Taxke HaMHOTO yJAOOHEE TMOJB30BAThCS JenuOesa-
MU, a HE MPUBBIYHBIMU JISI MHOTHX «pa3aMu». Tak, Hampumep, BMECTO 3HAUCHUI
80...100 nb, motpeboBanochy Obl onepupoBarh ¢ yuciaamu 108...1010. B kauectse
npumepa, B Tabn. 5.4 mpuBeACHBI TUIOBBIE YPOBHU IIymMa OT Pa3IMYHBIX HCTOY-
HUKOB.
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Jlst appexTrBHON pabOTHI CUCTEMBI OMIOBEIICHHS MPHU TOXKape Tpedyercs 10-
CTaTOYHO BBICOKHI, HO HE YPE3MEPHBIN YPOBEHb 3BYKOBBIX CUTHAJIOB. J[JI1 MCKIIIO-
YEHUs OTPULIATENIBHBIX MMOCIEACTBUIM BO3ICUCTBUSA HA JIIOJICH CUTHAI HE JOJKEH 3Ha-
YUTEIBLHO NpeBbIIaTh TpeOyeMblid ypoeHb. [1o HITb 104-03 B mr000# Touke 3armmu-
IaeMOT0 TMOMEIIEHUsI YPOBEHb cUrHaja He aospkeH npebimaTth 120 nb. Ceptudu-
uupoBanubie mo HIIb 77-98 «TexHuueckue cpeAcTBa OMOBEIICHUS W yIPaBICHUS
sBaKyanue mnoxkapuele. OOIMe TeXHUYECKHE TpeOoBaHUS. MeTOIbl MCIBITAaHUN
OTIOBEIIATEIN JTOJDKHBI 00€CTIeUnBaTh yYPOBEHb 3BYKOBOTO JaBJICHUS HA PACCTOSHHUH
1 M B nnamazone oT 85 n0 110 nb. B 3ByKOBBIX omoBemarensx, MTpeIHa3HAYCHHBIX
JUISL DKCIUTyaTallid B YCJIOBUAX BBICOKOTO YPOBHS IIyma, MPEIEIIBHO AOMYCTUMBIN
YPOBEHB 3BYKOBOTO JaBJICHUS MOXKET ObITh yBenudeH 10 120 ab.

Tabnuna 5.4
YpoBeHb 3BYKOBBIX CUTHAJIOB OTIOBEIICHUS
HcToyHuk myma YpoBenb myma, 1b

CHoOKOITHOE IbIXaHue 10

[lenect crpanull 20

[TemmoT 30
XOI0AMIBHUK 40-43
Komnsrorep 3745
Konaunnonep 4045
BBITSHKHOM BEHTHIIATOP 50-55
TeneBuzop, 27eKTpoOpPUTBA 60
CroKOMHBIN pa3roBop 66

Peup o paano, rpoMKHii pa3roBop 70
ITbutecoc 75
JleTckuii miay 78

Wrpa Ha nMaHuHO 80

My3bIKa 110 pajivo, JIEKTPOIOJIOTED 83
[TepdopaTop, rpoMKHIi KPUK 90-95
JloMantHui KHHOTEaTp Ha MOJTHYI0 MOIIHOCTh 100-110

[To HITb 104-03 nyia oOecrieyeHus: YETKOW CHBIIIMMOCTH 3BYKOBBIE CHUTHAJIbI
COVYD nomxHbl 00ecrieunBaTh YpoBeHb 3Byka He MeHee ueM Ha 15 nb Belmie gory-
CTUMOTO YPOBHS 3ByKa IOCTOSIHHOT'O IIyMa B 3alUIIAEMOM ITOMEIIEHNHN (M3MEPEHHE
IIPOBOJUTCS Ha PAcCTOSIHUM 1,5 M OT ypOBHS moJjia). B 3amumaeMpIx nmoMenieHusx,
/1€ JIFOAM HaxXOAATCS B IIYMO3AIIUTHOM CHAapsDKEHUH, WIM C YPOBHEM 3ByKa IIyMa
6osnee 95 nb, 3BykoBbIE OmoBewIaTeNU AOKHBI KOMOWHUPOBATHCS CO CBETOBBIMH,
JOIYCKAETCsl HCIIOIb30BAaHUE CBETOBBIX MUTAIOIIMX onoBeniartenei. Takxe B 34aHU-
AX, e HaxoIaTcs (paboTaroT, MPOKUBAIOT, MPOBOJAT JOCYT) IIIyXUE U CJIA0OCIHbI-
miamiue Jou, TpeOyeTcs UCIOIb30BaHNE CBETOBBIX MJIM CBETOBBIX MHIAOIIUX OMO-
Belaresneil. B cnanbHbIX MoMelieHusax 3ByKoBble curHaibl COYD AOMKHBI UMETh
YpOBEHb 3ByKa HE MeHee ueM Ha 15 nb Beillie ypoBHS 3ByKa MOCTOSIHHOTO IIyMa B
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3aIMIIAEMOM NoMelleHnH, HO He MeHee 70 nb (u3MepeHust npoBOISATCA Ha YpPOBHE
TOJIOBBI CIISIIEro 4esoBeka). [lapaMeTphl 3ByKOBBIX ONMOBELIATENEH, UX KOJIUYECTBO
U PacCTaHOBKa JIOJKHBI 0OeCcTieurBaTh YPOBEHb 3ByKa B COOTBETCTBHH C TPEOOBAHU-
MM BO BCEX MECTaX IMOCTOSHHOTO WM BpeMEHHOT0 NpeObIBaHus Jtojiei. HacTennble
3BYKOBBIE€ OMOBENIATENM, KAaK MMPABUIIO, TOJKHBI KPEMUTHCA Ha BBICOTE HE MeHee 2,3
M OT YPOBHS I0JIa, HO PACCTOSIHME OT IMOTOJIKA JO OMOBEIIATEeNs TOJDKHO OBbITh HE
menee 150 mm.

JlanHble TpeOOBaHMS JOCTATOYHO XOPOIIO COYETAIOTCA C HAlMOHAJIBbHBIMU
CTaHIapTaMH APYTUX CTpaH, OJHAKO B 3apyOeXHOW HOpMATHBHOW 0a3e MOXKHO
HalTH JOMOJHUTENbHBIA MaTepUal MO0 BOMPOCaM, KOTOPbHIE €I1le HE OTPaKEHbI B pOC-
cutickux HopMmax. Hampumep, mo NFPA 72 rmaBa 6 (NFPA 72 — «HanmnonanbHBIM
CBOJI HOPMAaTUBOB M MpaBui 1o moxapHoi Oe3omacHoctu CILIA», pemakums 1993
roJia) 3ByKOBbIE OINOBEIIATENIM YCTAHABIMBAKOTCSA MPAKTUYECKU B TEX K€ MpeJeax
OTHOCUTEJILHO ypoBHs Toya (He Menee 90') u oT nmotosika (He MeHe 6') ¢ yueToM OT-
HoIeHUs oauH aovM 1' = 25,4 MmMm. OnHako gaHHOE TpeOOBaHUE 3aMEHSETCS COOT-
BETCTBYIOIIUM TPEOOBAHHEM IO YCTAHOBKE CTPOOOCKOMHYECKUX YCTPOWCTB, €CIH
CUTHAJIM3AIIMOHHAS CUCTEMa MPEAyCMAaTPUBAET YCTAHOBKY KOMOWHUPOBAHHBIX CBE-
TOBBIX CTPOOOCKOMUYECKUX U 3BYKOBBIX YCTPOUCTB.

B ycioBusix BEICOKOTO YPOBHSI IITyMa 3BYKOBOE OTOBEIIeHHE HE dPHEKTUBHO U
CUCTEMa JIOJDKHA CTPOUTHCS Ha 0aze CTPOOOCKONOB MU KOMOWHHUPOBAHHBIX CBETO-
3ByKOBbIX ycTpoucTB. B HIIb 104-03 yka3zaHo, 4TO B 3alMIIAEMbIX MOMEIICHUSX,
I7I€ JIFOAU HaXOAATCS B IIYMO3AUIUTHOM CHapsLKEHHH, WM C YPOBHEM IIyma Oosee
95 nb 3ByKOBBIE OMOBEMIATETN JOHKHBI KOMOWHHMPOBATHCS CO CBETOBBIMHU. [lo
NFPA 72 B momelieHusIx ¢ pabOTarOUMM MEXaHUYECKUM OO0OpPYTOBAHUEM JOJIKEH
OBITh OOECIIeUeH ypOBEHb CUTHaja OMOBEIICHUS He MeHee 85 nb, B oTiuume oT
ypOBHs 75 nb Ayt ApyTUX MOMEIIEHUH.

B NFPA 72 B nonofiHeHHE K «00IIEMY» PEKUMY IKCILTyaTaIllii CUCTEMBI OTI0-
BEIICHUSI PErJIaMEHTUPOBAH, TaK HA3bIBAEMBIW, «AJAPECHBIN» PEKHUM, KOTOPBIM HC-
MOJIB3YETCS ISl TOCTOB JIEKYPHBIX MEIUIIMHCKUX CECTEP, MOCTOB CIYXKOBI OXpa-
HBbI U T. 7. B oTimane ot «oO1iero» pexkuma, TpeOOBaHUS TSl «aIpPECHOTO» PEKUMa
3HAUUTETHFHO HIDKE: YPOBEHb CHUTHAJIA OTIOBEIICHUS JIOJDKEH OBITh HE MEHEe YeM Ha
10 nb BeIIEe cpemHero ypoBHs (POHOBOTO IIyMa U HE MEeHee YeM Ha S5 nb Bblle Mak-
CUMAJIBHOTO YPOBHS IIIyMa IIPOIOKUTEIBLHOCTBIO, 10 KpaiiHel mepe, 60 cekyHa, HO
He MeHee 45 n1b. Ha aTu TpeboBaHus MOKHO OPUEHTHPOBATHCS MPU PACUETE CUCTEMBI
OMOBEILEHUS 00CITY>KMBAIOILIETO MEPCOHAIA IO CUTHAJIaM MPEIYNPExKICHUS O MoXKa-
pPOOIACHOM cHUTyaluu, (OPMUPYEMBIM, HAIPUMEP, aAPECHO-aHAIOTOBBIMU U JIa3ep-
HbiMU acriupanronHsiMu CIIC.

5.2.1. Akycruueckuii poH oxkpyxaroumei cpeabl

B Tabn. 5.5 B kayecTBe WIIIOCTpAIlMU JlaHbI MPUMEPHI YPOBHS IIyMa IO
NFPA 72. OnHOBpeMEHHO OTMEUYaeTCsi, YTO MPUBEACHHBIE JaHHBIE, YKa3aHHBbIE B
Tabnuie, He MOTYT 3aMEHSATHh COOOM Pe3yNbTaThl JEHCTBUTEIBLHBIX U3MEPEHUMN, BbI-
MOJTHSIEMBIX Ha MECTE YCTaHOBKHU. [Ipu BHITIOJHEHUHN OIEHKH YpOBHEW (hOHOBBIX MTY-
MOB C II€JIbI0 YCTAHOBJICHUSI MOBBIIIEHHOTO YPOBHSI 3BYKOBOT'O CUTHaja, IPU KOTO-
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POM yCTpPOKMCTBA OMOBENIEHUs OyayT (YHKIIMOHUPOBAThH MOJDKHBEIM 00pa3oM, ompe-
NEJIEHUE CPENHUX 3HAUYCHUIN YPOBHEW 3BYKOBOTO CHUTHAJIA ISl PA3JIUYHBIX UCTOYHH-
KOB JIOJDKHO MPOBOAUTHCS B TE€UEHHUE MPOIOKUTENLHOTO OTpe3ka BpeMeHu. [Ipubo-
pBl JUIE U3MEpPEHUs] YPOBHS IIYMOB (IIIyMOMEpHI) CpeIHEH IEHOBOM KaTeropuu
OCHaIIeHbl HeoOXoauMoH (yHKIMEH, 00bIYHO 0O03HauaeMoi kak «LEQ» — skBuBa-
JICHTHBIN 11yMoBOM ypoBeHb. Hanmpumep, LEQ 1151 yenoBedyecKkor peun B yCIOBHUSIX
TUXOT'O NTOMELIECHHUS MPUBEAET K IUIABHOMY IOBBIIIEHUIO 3HAYEHUSI, PETUCTPUPYEMO-
ro Ha TpuOOpe, C IMJIABHBIM IMMOHWKEHHUEM MMHKOBOTO 3HAYCHHS Yepe3 JOCTATOYHO
MPOJOJKUTEIBHOE BpEMs IMOCIIE TOr0, KaK YEJIOBEK 3aKOHYUT CBOKO peub. [lomyuen-
Hble 3HaYeHU 111 LEQ MoryT ObITh MCTIOIB30BaHBI HEBEPHO B CUTYAIUAX, VIS KO-
TOPBIX XapaKTEPHO CYIIECTBEHHOE KOJIeOaHNE YPOBHSI IITyMOB (h)OHOBOTO OKPY>KCHHUS
B TeueHue 24-4acoBOro IMepuoja BpeMeHH. B 3Toll cBs3u, ompeaesneHue 3HaAYCHUSs
LEQ noymKHO BBINOJIHATECS B TEUEHHUE MEPUOIA, PABHOTO MOJHOMY NIEPUOY 3aHATO-
CTH WJIA UCIIOJIb30BaHUS JaHHOI'O IIOMEIICHUS.

Tab6auma 5.5
3HaYCHMS YPOBHS IIIyMa B 3aBUCUMOCTH OT KaTeTOPUH MOMEIICHUS
Cpennee 3HaueHue
ypoBHsi miyma, 1b

KaTeropnﬂ noMemeHus

OducHoe UCoIb30BaHUE 95
Hcnonb30BaHue ¢ 1171610 00YYEHUS U MPETOIaBaHusl 45
ITpOMBIIIIJICHHOE MCIIOJb30BAHUE 80
Vcrionp30BaHue YUPSKACHUSIMU M OPTaHU3AIASIMHI 50
ToproBo-koMMepUYecKoe UCIOIb30BAHNE 40
[Tupchl, npyyYaibl 1 KOHCTPYKLHH, OKPYKEHHbBIE BOJIOM 40
Mecra cOOpKHM U MOHTa)ka 55
Vcrionp30BaHue B IEISAX MPOKHBAHUS 35
Vcrionp30BaHue B IEISAX CKIQJCKOTO XpaHSHUS 30
['maBHast aprepus ropoja (Hanbosee OKUBICHHAS YIIUIIA), 70
JUTsl TOPOJIa C BRICOKOM TJIOTHOCTBIO HACENICHUS

['nmaBHast aprepus ropoja (Hanbosee 0KUBICHHAS YIINLA), 55
JUISI TOPOJIA CO CpeJTHEH TUIOTHOCTHIO HACEIICHUS

['maBHast TpaHcniOpTHAs apTepus (HanOosee 0KUBICHHAsS 40

YIJINIIA), JJISI IPUTOPOJIA WITH CEIBCKOTO paiioHa
Hcnonn30Banue U 3aceeHue BBICOTHBIX 3IaHUN 35
KoHcTpyKIuu u coopy)eHuUs MOA3EMHOTO PACTIONOKECHHUS, 40
1 371aHUsA 0€3 OKOH
ABTOMOOWMJIM, KOPAOJIU U JIeTaTeIbHBIC annapaThl 50

5.2.2. 3ByKOBbI€ CUTHAJIBI OKAPHBIX ONOBeNIaTe el

B HIIb 104-03 ormeyaercsi, 4TO 3BYKOBBIE CUTHAJIBI OMOBEIIECHUS TOKHBI OT-
JUYATHCS TI0 TOHAJIBHOCTH OT 3BYKOBBIX CHUTHAJIOB JPYTrOro Ha3Ha4deHUs, Oojiee Imo-
npooHbie TpeboBanus oTcyTcTBYIOT. B NFPA 72 ykazaHo, 4To ¢ 11e/1bI0 YCTpaHEHUS
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BO3MOKHOW HENMPaBUJILHOW HHTEPIPETAINK, KOT/a MOTYT CYIIECTBOBAThH OIpeEe-
JIEHHBIE COMHEHUS B TOM, SIBJISIETCS JIM TIOJABAE€MbIld TPEBOXKHBIN CUTHAJI CBUJIETEIIb-
CTBOM BO3HHUKHOBEHHS YPE3BbIYAHON CUTYallUH, CBA3aHHOM C MOXKApOM, CTAHJAPTH-
30BaH BUJ 3ByKOBOI'O CHUTHAja JJIsI HCTIOJIb30BAHUS B CUCTEMAX MOKAPHOW CUTHAJIH-
3aiuu. Bujg curHana nepuonYecKrid, KaKIblid IEPUOJ COCTOUT U3 TPEX HUMITYJIbCOB
¢ may3amu: 3ByKoBoi curnai 0,5 ¢, may3a 0,5 c, 3sykoBou curHan 0,5 c, mayza 0,5 c,
3BykoBoi curnan 0,5 ¢, may3a 1,5 ¢ (puc. 5.8). Takum o0Opa3om, Mmepuoj 3BYKOBBIX
curHaJioB coctaBiisieT 4 cekyHasl. [lo NFPA 72 o0mas MuHUMAabHAS TIPOIOJIKH-
TenbHOCTH curHana omnosemienus 180 ¢, mo HIIb 104-03 COYD gomkna QyHKIHO-
HUPOBATh B TEUCHUE BPEMEHHU, HEOOXOIUMOTO TSI 3aBEPIIICHUS IBAKYaIlUH JIFOICH U3
31aHUSL.

ON ON ON ON
05 ¢ 05 ¢ 05 ¢ 05 ¢
d d
, b b C y
OFF OFF OFF
05 ¢ 05 ¢ 1.5 °¢ Bpems, ¢
- nepPvon >
4c

Puc. 5.8. BpemenHnas nuarpamma crannaptHoro curnana onoserienus CIIC:
a — 3ByKOBO# CUTHAJ «BKJItoueH» B Teuenue 0,5 c;
b — 3ByKOBO# CHUTHAI «BBIKIIOYCH» B TedeHue 0,5 c;
C — 3BYKOBOU CUTHaJI «BBIKJIFOYEH» B TeueHue 1,5 ¢

Puc. 5.9. HacTeHHbll 3ByKOBOM Puc. 5.10. Ilotonounslii onioBemIaTENb
onosemiareiasr EMA1224B4R cepun DBS1224B4W

JlaHHBIN BUJT 3BYKOBOT'O CHTHAJa U B HACTOSIIEE BPEMS UMEETCS MPAKTUYECKU
B JII0OOOM 3BYKOBOM I0KapHOM OIOBEIATENE €BPONEHCKOTO U aMEPUKAHCKOIO Mpo-
n3BoAcTBa. Hanpumep, B HACTEHHBIX 3BYKOBBIX omnosemaressx cepu EMA1224B4R
(puc. 5.9) 1 B MOTOIOYHBIX LOKOJBHBIX omoBemiatenssx DBS1224B4W (puc. 5.10),
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npousBoacTBa KoMmmanuu «KACy» aHITMHCKONW cecTpuHCKOW kommnaHuu «Cucrem
CeHcop», UMeeTCs 10 YEThIPE TUIA 3BYKOBBIX CUTHAJIOB, B TOM YHCJE M CTaHIAPT-
HBIN, 0003HaYeHHBIA Kak «800Hz DIN toney.

5.2.3. Onenka HanpsiKeHUsl ONoOBeNIATe sl

Ommbxka npu BBIOOpE CeYEHUs MTPOBOIHUKOB JIMHUU CBSI3U C OTMIOBEIATENSIMU —
ATO OJHA U3 OCHOBHBIX MIPUYMH, 10 KOTOPOW PEANbHBIN YPOBEHb 3ByKOBOI'O CHUTHAJIA
MOKET 3HAYUTENBHO OTIMYaThes oT pacuetHoro. B NFPA 72 mpucyrctByer Tpebo-
BaHWE y4yeTa MaJCHUs HAMpsDKCHUS B paMKax YCTAaHOBKU WJIM MOIW(MUKAIIMK JTUHUMI
CBsI3U cUTHaMM3anmoHHBIX cucteM. B NFPA 72 B cnipaBouHoii Tabnuie «CBoiicTBa
IIPOBOJIHUKOBY MPUBOJATCS 3HAUEHUS CONPOTUBIIEHUS IPOBOJHUKOB PA3JIUYHOIO Ce-
YeHHUs] U3 Meau U amtoMuHus. HeoO0XoaumMo OTMETUTh, YTO BEJIMYUHBI COMPOTHBIIE-
HUS JaHbl 11 TeMieparypsl 75 °C, a He A1 HOpManbHBIX yciaoBuil. C OBBIIICHHEM
TeMIEPaTypbl CONPOTUBJIEHUE MPOBOAHUKOB PACTET, JJISI MEAU TEMIIEPATYPHBIN KO-
s dunent conporusienust paseH 0,0039. COOTBETCTBEHHO MPH YBEIUUYECHUU TEM-
nepaTypsl MeIHOTO mpoBojHUKA ¢ 20 g0 75 °C ero conpoTHUBJICHUE MOBBIIIACTCS B
1,2145 pa3, 1. e. npumepHo Ha 20 %.

[Ipu onuHakoBOW JUIMHE JIMHUW CBSI3W JUIS OMOBEHIATENEeH ¢ OOJIBIIUM CyM-
MapHbIM TOKOM HOTPEOJEHUST HEOOXOAMMO HPONOPIMOHATIBHO YBEJIWYUBATH CEye-
HUE MPOBOJIHUKOB Kabens. Pa3inuuust 31ech MOTYT OBITh 3HAYUTEIBHBIMU, HATIPUMED,
114 onoseratenel ¢ Tokom norpedienus 300 MA HeoOX0JUMO BBIOMPATh CEYEHUE B
20 pa3 Oosbllle MO CPAaBHEHUIO C OMOBEMIATENSIMU C TOKOM 15 MA. B cBsi3u ¢ aTUM
BEyILME MPOU3BOAUTEIN MOCTOSHHO pabOTAIOT HaJl CHUXKEHHEM TOKa MOTPeOsIeHUs
OMOBEIATENEH, YTO NPUBOJUT TAKKE K OOIIEMY CHUKEHUIO 3JIEKTPONOTPEOICHUS B
pexnme «moxap». Tak, HaCTeHHbIN 3ByKOBOM omnopeniatesis EMA1224B4R kommna-
Hun «KAC» obecneunBaetr ypoBeHb curHana 103 nb npu Hanpsoxenun nutanus 24 B
U 1IpH TOKe notpednenus 11 MA.

OueHKy HamnpsKEeHUs Ha ONOBELIATeNe W BEJIMYMHY IMaJeHUs HANPSKEHUS Ha
JIMHUU CBSI3U MOKHO MOJIYYHUTh 10 3aKkoHy Oma. Heobxoaumo 3HaTh cleayromme na-
paMeTphl:

— JKBUBAJIEHTHOE COIPOTHUBIIEHUE BCEX OMOBEUIATENIEH, TOAKIIOYEHHBIX K JIMHUH
CBS3HU;

— COIIPOTHBIICHHUE NTPOBOIHUKOB JINHUH CBSI3U;

— HanpspbKEeHHWE MCTOYHMKA MUTAHUS OMOBeIlaTeseH.

JI71st SKBUBAJICHTHOM CXEMBbI, IPUBEIEHHOM Ha puc. 5.11, nucxons u3 conpoTus-
JeHus onosemarens R,,;, MpuMepHO paBHOTO OTHOILIEHUIO HOMUHAJIBLHOTO HampsKe-
HUS TUTaHHUS K TOKY moTpeOacHus omoBematenst Ry, ~ Uyou/lon, MOXHO paccuuTaTh
HalpsHKEHUE Ha OIMOBENIAaTeNie W BEJIMYMHY MMaJCHUS HAMpPSHKEHUS HAa JIMHUM CBSI3U
CJIeIYIONTUM 00pa3oM:

Uon = Uym ) Ron/(Ron + Rnc)’ (51)

AUHC = UI/IH - UOHI (52)
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rae  U,, — HanpsiKeHUe Ha OMOBEIATEIIE;
AU, — majieHre HanpsoKeHUsT Ha JIMHUU CBSI3H;
U, — HaNpspKeHUE UCTOYHUKA IMUTAHUS;
Ron — CONTPOTUBIIEHUE OTIOBEIIATEIS;
R;c — CONPOTUBIICHHE MPOBOTHUKOB JTUHUHU CBS3H.

0,5Rnc Rnac
g— _1+—+4 g—1 _1+——¢
l ] I\ aunc / ‘
un umn Uon Ron nr uun Uon Ron
| 0,5Rnc 1 I j
g— 1 & ¢ #

Puc. 5.11. DkBUBajI€HTHBIE CXEMBI HOIKIIOUEHNS OMTOBEIIATEIIS

HexoTopble MPOU3BOIUTENIN PEKOMEHIYIOT BBIMOJHSITH pacyeT UCXOMs U3 Ta-
nenus HanpsbkeHust He 6osiee 10 %. To ecth g0 21,6 B — nisa onoBemiareneit, pac-
CUMTAHHBIX HA HOMHUHaIbHOE Hanpsbkenue 24 B, u 1o 10,8 B — qyis onosemarenei Ha
12 B. Ilpu popMupoBaHUM AOIMYCTUMOTO CHUKEHUS HAIIPSKEHUS MMTAHUS OMOBENIa-
TEJIEN B MPOIIEHTAX COOTBETCTBYIOIIEE CONMPOTUBIICHUE JIMHUU CBSI3M MOKHO BBIYMC-
JIUTBH 110 hopMmyIie:

R = Ron - A%/(100 — A%), (5.3)
rae A% — BeIMYMHA CHDKEHUS HANPSKEHUS MUTaHUs ONOBEIaTeNiel B MPOILICHTaX.

Ecnu omoBemarenu MMEIOT IMIMPOKUN JUANa30H HANPSHXKEHUN TMUTAHUS, TO
MOYHO JOMYCTUTH OOJIbIlIeE MaJCHUE HAMIPSIKCHUS TMTaHUS HA JIMHUU CBSI3H, OJTHAKO
MPU 3TOM HEOOXOJAMMO YYUTHIBATH CHUKEHHE YPOBHS 3BYKOBOrO curHayia. Hampu-
Mep, HanpsbkeHue nutanus onosemarenss EMA1224B4R ot 9 no 33 B nipu 24 B —
ypoBeHb curHana 103 nb, a paccrosinue 1 M, a npu 12 B — yposens curnana 97 nb.
CHwxeHnue ypoBHst Ha 6 1b 0OBSCHSETCS TeM, YTO CHIDKEHHE HaIpshKeHHUs B 2 pasa
IIPU OJIMHAKOBOM BHYTPEHHEM COINPOTUBJIECHUU OIOBEIIATEINSI BBI3BIBAET CHUKEHUE
TOKa B 2 paza, 2 - 2 =4 paza, 4To paBHOCUIBHO 3 + 3 =6 nb.

B nro6om ciydae He JOMYCKAeTCsl CHUKEHHUE HAIPSKEHUSI TUTAHUSI 10 HYKHE-
ro YpOBHS JAMarna3oHa HAMpsDKEHUN MUTaHUS OMOBEIIATENIsl, YKa3aHHOTO B TEXHUYE-
CKOM JIOKYMEHTAIIUH.

Boipaxxenus (5.1-5.3) MOXHO MCHOJB30BATH JIJISi HECKOJBKHUX OMNOBEIIATEINEH,
IpU 3TOM B KauecTBe R,; HEOOXOAMMO MCTMOIB30BAaTh SKBUBAJIEHTHOE COMPOTHUBIIC-
Hue onosewmarenen R,q,. [Ipn nmapamienbHOM BKIFOYEHUH N OJHOTHUITHBIX OITOBENIA-
teneit R,,; OyaeT paBHO:

Roon = Rou/N. (5.4)

TouHbIli pe3ynbTaT B 3TOM ciy4yae OyJeT MOdy4eH, KOTJa JJIMHA JIUHUU CBS3H
JI0 TIEPBOTrO OMOBELIATENST 3HAYMUTEIBHO MPEBBIIIAECT JIIMHY CBSI3H MEXKy W3BEIIATE-
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asMu. B npyrux ciydasx pacueTHOe 3HaYeHHE MaJeHUsl HampshkeHus Oyner He-
CKOJIBKO OOJIbllIe, YEM pealibHasl BEJIMYMHA, T. €. OyJeT o0ecreueH HEKOTOPbIN 3amnac
10 HAIIPSKEHUIO.

5.2.4. KoHTpPOJIb JINHUM CBSI3H ONOBeIIaTesiei

[Ipsimoe TpeOoBaHME KOHTPOJS JUHUU CBSI3U OIMOBEIIATe]Iei Ha OOPBIB U KO-
poTtkoe 3ambikanue copmyaupoBano B HIIb 88-2001 B pasa. 11 mo ympapieHHIo
yctaHoBkamu noxkapotymenus. B HIIb 77-98 n. 8.5.1. ykazaHo, 4uto mpuOopbl
YIPABJICHUS OMOBEIIATENSIMU JOKHBI 00€CieunBaTh KOHTPOIb UCHPABHOCTH JIMHUU
CBSI3U C OIOBELIATEISIMH.

C TOYKHM 3peHUs] ABTOMATHYECKOTO KOHTPOJISL BCEM CUCTEMBI MOKapHOM CUTHA-
JU3aUU, KOHTPOJIb pabOTOCIOCOOHOCTHU JIMHUN CBSI3HM OMOBEIIaTeNel T0KEH ObITh
HaJeKHEe, YeM KOHTPOJb HUIeH(OB MokapHbIX u3Bewiarenei. [lpu oTkaze ogHOro
nuiefda n3-3a KOPOTKOTO 3aMbIKaHUSI 0€3 KOHTPOJS OCTAeTCsl 4acThb O0bEKTa, a 3a-
MBIKAHUE JIMHUHA CBSI3M ONOBELIATENICH BBIBOJAUT W3 CTPOS CHUTHAIMA3ALUIO
IIOJIHOCTBIO.

Jliia obecnieyeHnss BO3MOKHOCTH aBTOMATUYECKOTO KOHTPOJISI CBSA3H OIOBELIa-
tenu cepuii EMA n DBS uMeroT pa3nenbHble BXOJIHBIE U BBIXOJHBIE TEPMUHAIBI U
JMOJIbI B 1Ienu nuTanus. Takum oOpa3oM, Mpu 0OpaTHOM MOJISPHOCTH MUTAHUS B Je-
KYPHOM PEXHUME ONOBEIICHUE HE BKIKOYAECTCS, & COCTOSIHUE JTMHUU KOHTPOJIUPYETCS
10 BEJIMYMHE TOKA, MPOTEKAIOIIEro Yyepe3 OKOHEUHBIN pe3uctop R, (puc. 5.12). B
pEeXUME OMOBEIICHUS, TIPU MPSIMOI MOJIIPHOCTH HANPSKEHUS MUTAHUS, U0/ B KOH-
1€ JIMHUH OKa3bIBAETCS BKIIFOUEH BCTPEYHO M OTKIIFOUAET PE3UCTOP Ry.

i
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.
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U aex.pexum
U noxap
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Puc. 5.12. KoHTpoap TMHUY CBSI3M ONOBEIIATENIEH NPY UCTI0JIB30BAHUH
JBYXIIOJISIPHOTO HAITPSKEHUS

Jlyist mosTydeHusi TOCTOBEPHOUM MH(POPMAIIUUA O COCTOSIHUM JIMHWUW CBSI3U BEJIH-
YIHAa OKOHEYHOTO pe3ucTopa R, JM0mKHA OBITH cOM3MepHMa C YKBUBAJIEHTHBIM CO-
MIPOTHUBJICHUEM OTOBEINIaTeNield U 00bIYHO BhIOMpaeTcs B npezaenax 50...100 Owm. [la-
Ke TIpU TOKax moTpebseHus B padbouem pexkume nopsaka 100...200 MA mosiBieHUE
HEKOHTPOJMPYEMOT0 TIocliefoBaTebHOTO conpoTuBiieHrs 100 OM paBHOCHIIBHO 00-
PBIBY JIMHUH, T. K. TQJICHUE HANPSOHKEHUs HAa HEM cocTaBuT okoJio 10...20 B. B mony-
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asix M201IME ¢upmer «Cuctem CeHcop» Uit KOHTPOJISI IMHUU CBSI3H UCTIOTB3YETCS
OKOHEUHBIH pe3ucTop BenuuuHOW 47 OM ¢ OuO0JIOM, YTO IMO3BOJSIET (PUKCUPOBATH
U3MeHeHue conpoTtusieHns UM Ha 20...30 Om.

5.2.5. YpOBHH 3BYKOBBIX CUTHAJIOB B NOMEIIeHH U

[Ipu NpoeKTUPOBAHUU CUCTEMBI OMOBEIICHUS HEOOXOIMMO BHIOpATh THI OIO-
BelIaTeNe, X KOJMYECTBO U MECTa YCTAaHOBKH MCXOMS U3 TpeOyeMOro MHHUMAb-
HOTO YpOBHS curHaina. [[ns obecnieueHus 3aJaHHOTO YpOBHSI CHTHala ONOBEIICHUS
BO BCEM MOMEIICHUU CUTHAJI ONOBEIIATENS JOJIKEH MPEBBINIATh ATO 3HAUCHUE HA BE-
JUYMHY 3aTyXaHUs TP €ro pacipoCTpaHEHUU B HamOoJiee yIajJeHHYI0 9acTh ITOMe-
meHusl. B TeXHUYEeCKWX XapakTEePUCTHKAX Ha OIOBEMIATEIN MPUBOAHUTCS YPOBCHD
3BYKOBOI'O CHTHajia Ha paccTositHuu 1 M. OnpeneneHue ypoBHsS CUTHAJIA Ha MPOU3-
BOJIbHOM DPAacCTOSIHUU TMPOU3BOJUTCS CIIOKEHUEM IMACHOPTHOTO 3HAYEHUS CUTHAJIA
onoBemarens (Ha 1 MeTpe) ¢ BEeIMUMHON OClIa0IeHus] CUTHaIA (CO 3HAKOM MUHYC)
JUTS TAaHHOTO PACCTOSIHMUSI.

3aBUCHMMOCTh YPOBHSI CUTHAJIa OT PACCTOSIHUS JIO OINOBEIIATENs MpUBEICHA Ha
puc. 5.13, a yncrneHHble 3Ha4eHus1 — B Ta01. 5.6.

r(a85)
0
-5
-10
A5
20
2%
o s 10 15 yand

Puc. 5.13. 3aBucuMOCTbh CHI)KEHUS YPOBHSI CUTHAJIA OT PACCTOSIHUS JI0 OTIOBEIATENs

Hampumep, ecnu omoBemiarens Ha paccTosHuM 1 M oOecreuynBaeT ypOBEHBb
curasia 100 ab, To Ha 10 M ocnabnenue Oynet pasHo 20 nb u ypoBeHb curHana co-
ctaBuT 80 1b. 3aBUCUMOCTH ypOBHS CHUTHAJa OT PACCTOSIHUS OOpPaTHO KBaJapaTUYHAs,
T. €. TIPU YBEJIMYCHUH PACCTOSHUS B 2 pa3a CUTHAJ MajaeT B 4 pasa, 4TO U COCTaBJIsA-
er 6 nb, a nmpu yBenuuenuun paccrosHusa B 10 pa3 curnan magaer B 100 pa3, T. €. Ha
20 nb. Tlpuuem yBenuueHue pacctosiHusi B 2 pa3a ¢ 10 1o 20 M Takxe NpuBeAET K
CHIKeHMIo curHaia Ha 6 1b: ¢ 20 10 26 ab. 9T0 CBOMCTBO JOrapuPpMUUECKOMN 3aBU-
cuMocTH. Takum 00pa3oM, HCIOIB3YS HECKOJBKO 3HAYCHWM, INPUBEICHHBIX B
Tab. 5.6, JErko OUEHUTH OCJIA0JICHHE CUTHAaja MPAKTUYECKU Ha JIFOOBIX pacCTOSHU-
sx. Hanpumep, ecu Ha 10 M ocnabnenue coctasisier 20,0 ab, To va 20 m — 26,0 nb,
Ha 40 m — 32 gb, Ha 80 M — 38 gb mmm #a 30 m— 29,5 n1b, Ha 90 M — 39,0 ntb u T. 1.
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B o6mieM ciyyae CHM)KCHHE YpOBHs cuTHayia B 1b Ha paccrosHuu L (B mMeT-
pax), OTHOCUTEIBHO €ro BEJIMYMHBI HA PACCTOSHUM 1 M OT OMOBEIIATENST MOYKHO BbI-

YUCJIUTH 110 U3BECTHOH (hopMmyiie:
r = 10Lg(1/L?). (5.5)

[Tpu Kc0Ib30BaHUM HECKOJIBKUX OIOBELIATENIel B OJTHOM MOMEUIEHUH HEOO-
XOJUMO YUYMTBIBATh, UYTO CUH(}A3HOE CIOKEHHUE JABYX PABHBIX CUTHAJIOB YBEJIUYUBACT
UX BEJIMYMHY B JIBa pasa, T. €. Bcero Juib Ha 3 ab. Takum oOpa3zoM, MpUMEHsS OI0-
Bemarenu, cepruduiupoBannbie mo HIIb 77-98, ¢ curnanom no 110 nb momyunts
npesbllieHre ypoBHA 120 nb npaktryecku HEBO3MOXKHO. JlaxKe yCTaHOBHB B IOMe-
LIEHNUH [IAPUHOMU 2 M APYT HAIPOTUB APYra JBa ONOBEIIATEINS C YPOBHEM CUTHAJIA 10
110 nb, monyuum ypoBeHb curHaia, He npessimatonuii 113 nb (6e3 yuera orpaxe-
HHM OT CTEH).

TabOmnuma 5.6
Benuunna cHKEHMsI YPOBHS CUTHAJIA
L,m r, ab
1 0
2 -6,0
3 -9,5
4 -12,0
5 -14,0
6 -15,6
7 -16,9
8 -18,1
9 -19,1
10 -20,0
11 -20,8
12 -21,6
13 -22,3
14 -22.,9
15 -23,5
16 -24,1
17 —24.,6
18 -25,1
19 -25,6
20 -26,0

Ilpumep pacuema yposneii cuznana 6 nomeuieHuu

B kauectBe mpumepa, Ha puc. 5.14 mpuBeneHsl pe3yJbTaThl pacyeTa ypOBHEN
CUTHAaJa Juis momeneHus 25%12,5 M npu ucnoJib30BaHUH IBYX OIoBemiareneil. B ne-
BOM YaCTH PUCYHKAa OTOOPaKEHbI OTHOCUTEJIbHBIC YPOBHU CUTHAJIA MPU JOCTHXKECHUHU
Pa3JIMYHBIX YacTeW MOMEIICHMS: 10 IIEeHTpa Ha pacCTosHUM 12,5 M ypOBEHb paBeH
22 nb, no nenTpa OOKOBOW CTEHBI Ha paccTosiHuU 14 M ypoBeHb — 23 ab, 10 Omu-
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KalIux yrioB Ha paccTossHUM 6,25 M ypoBeHb —16 nb. B mpaBoii yactu pucynka
IIPUBEICHBI YPOBHU CUTHAJIOB MPH UCIOJIB30BAHUM onoBematens ¢ curnaiom 100 n1b
Ha pacctossHuM | M. B 1aHHOM pacueTe He yYTeHa AuarpaMma HarpaBJIEHHOCTH OIO-
BEILIATEJIEH, YTO JIOITYCKAETCS TOJBKO B Y3KUX MOMEUIEHUSX TUIA KOPUIOPOB.

JInst cHYOKeHUsT SHEpronoTpedieHns He00X0IMMO 00€CTIeUYnuTh OJHOBPEMEHHO
IIMPOKYIO JUarpaMMy HAmNpaBIE€HHOCTH U BBICOKMM YpPOBEHb CHTHAJIA MPU MUHHU-
MaJbHBIX MOIIHOCTSX MOTpeOneHus. [ns mpumepa Ha puc. 5.15 npuBeneHa aua-
rpaMMa HampaBJeHHOCTH omnoBermarens cepun EMA npousBoactsa ¢upmbr «KACy.
Omnosemarens cepun EMA obecrieunBaeT ypoBeHb CHUTHaja Ha pacCTOSHUM | M B
npsMoM HanpasiieHud He meHee 100 nb, mox yriom 45° (B HanmpaBiI€eHUU CEPETUHbI
O6okoBoM cTeHbl) — 96 nb, moa yriom 90° (Baosb ctenbl) — 92 nb, npu Toke moTped-
nenust 11 MA nipu 24 B. B onoBemiaresne UCHoJib3yeTcsl LIUPOKOMOJIOCHAS JMHAMUY €-
CKasl T0JIOBKA, COMPSKEHHAs! CO CJIIOKHON aKyCTHYECKOU CUCTEMOM, KoTopasi obecre-
YUBACT OTJIMYHOE COTJIACOBAHME C OKpY»Karoliei cpeaoit (puc. 5.16). Axyctuueckas
CUCTEMA, IO CYTH, IPEACTABIISIET COOOM pyIop, CI0KEHHBIA HECKOJBKO pa3, YTo M03-
BOJIWJIO CHU3HUTH MPOQPUIIH OMOBEIIATENS U MOTYyYUTh MPEKPACHBIN THU3ailH.

H 25 . H
A -16aB B 24 B 0"
,A\
A5 45
> TA+3=EB1a6
+
w ..;;. Ak AaE(A) 1 IJJ.I.E. \ \
™ / \
-\b-, <90 ( \ 20
10046 904E 11046
77 +3=80 .ﬂE[P-:I
I -16 n6 84 nE

Puc. 5.14. YpoBuu curnaina onoseme-  Puc. 5.15. /Ilnarpamma HanpaBieHHOCTH
HUS B PA3JIMYHBIX YACTIX ITOMELNICHUSA onosemarens cepun EMA

r

Puc. 5.16. Axyctuueckas cuctema onosemarens cepur EMA
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C ydyeToMm nuarpammbl HampaBJIeHHOCTH onoBemareneii EMA nomydaem ciie-

OYOLIME YPOBEHU CUTHAJA!
— B uentpe nomemenus (100 — 22 + 3 = 81 nb);
— B LeHTpe 6okoBoii cTteHbl (96 —23 + 3 =76 ab);
— B yriax nomemenus (92 — 16 = 76 nb).

Takum 06pa3om, Mpu KCIOIB30BAHUH JABYX omnoBermiareneit cepun EMA obec-
IeYNBACTCS OMOBEIICHIE Ha YPOBHE Gosee 75 1B moMermenus mwiomansio 312,5 M.

Perynstop ypoBHs cuTHaja MO3BOJISET MPU HEOOXOJIMMOCTH CHU3UTH YPOBEHb
curHasia Ha 0...15 n1b u ponmonHUTENbHO yMEHBIINUTH TOK moTpedsenud. [Ipu ycra-
HOBKE B omoBemniaressix cepur EMA B HuskomnpoduiasHbie 6a3sl ELPBR o6ecrnieun-
Baercsa kiacc 3amutbl [P44, B BhIcOKONpOdMIbHBIE 0a30Bbie ocHOBaHMs ESBR wu
ESBSR — IP55 u IP66 cooTBeTCTBEHHO.

Hapsimy ¢ BBICOKO# CTENEeHbI0 3alUThl 000710YKH 00€CIeueH MUPOKUH auamna-
30H paboumx TemrepaTtyp omosemarencii: or —300 °C mo +700 °C, 4T0 T03BOISAET
MCIIOJIb30BaTh UX JlaXK€ B HEOTAIUIMBaeMbIX MoMmelneHusx u ¢ 6azamu ESBSR s
Hapy>KHON YCTAHOBKH.

B HEKOTOpBIX TUIAX MOMEMICHUHN YTOOHO UCIIOIh30BaTh IOKOJIbHBIE OMOBEIIA-
tenu cepun DBS, npenHa3zHayeHHbIE OJ11 YCTAHOBKM HA IMOTOJIKE COBMECTHO C IO-
KapHBIM HU3BEIIATENIEM, WJIM OTAEIBbHO C KPBIIIKOM KpacHOro Wiau Oenoro IBeTa.
AKyCTHYECKAsi CUCTEMA 3TOT0 OINOBEIIATENS UMEET HAPABIECHHOCTh B BUJIE KOHYCA,
COOTBETCTBEHHO OOJIBIIIUN YPOBEHb CUTHAJIA U3IIy4aeTCs MPU OOJBIINX yriaX OTHO-
CUTEJIbHO HOpMaJliu, T. €. B 0oJiee yIaJIeHHBIX HampaBieHusx. Mcmnoab30BaHue Omo-
BENIATENA C TAKOW JAHArpaMMOM MO3BOJIAET MOJIYYUTh OJWHAKOBO BBICOKHM YPOBEHB
CUTHAJIa OTMIOBEIICHHS Ha OOJBIION TIOLIAIN.

5.3. PeueBbie onmoBemaTe m

Cucrema no:xxkapuoro pedeBoro onosemenusi (CITPQO) npencraBisieT u3 ce-
0s1 KOMIUIEKC 000pY0OBaHMsI, IPETHA3HAYEHHOI'O JIJIsl ONOBEILEHUS IIepCOHaa U 1o-
ceTuTeNe B 3/MaHud (MMOMENICHUH) MPU BO3HWKHOBEHUH TOXKapHOUM omacHocTu. B
COCTaB KOMIUIEKCA BXOIAT AKyCTHYECKUE CHCTEMBI (PEUYEBBIE ONOBEUIATENHN), YCHUIIU-
Tenb, mpubop ynpapienus, nvieiidsl onosemenus. CIIPO npumMensiercss B MHOTO-
ATaXXHBIX 3JIaHUAX, OOJBHUIIAX, KPYIMHBIX TOPTOBBIX IEHTPaX, T.€. Ha OOBEKTaX C
OOJBIIMM KOJUYEeCTBOM moceTuTenieid. [loMUMO HyX 1 MOKapHOTO OMOBELIEHUS J10-
MyCKAeTCA MCMOJIb30BATh CUCTEMY [IJIsi BOCIPOU3BEIACHUSI OOBSIBICHUMN, MY3bIKalb-
HBIX TpaHCHsAui. [IpUHIMI TPOEKTUPOBAaHUS, MOHTaXa U TEXHUYECKOTO 0OCITYXU-
BaHMSI CUCTEM PEUYEBOT0 OMOBEUIEHUS OCHOBAaH Ha TPeOOBAHUAX COOTBETCTBYIOLIUX
HOPMAaTUBHBIX JTOKYMEHTOB, OTPACIIEBBIX U BEIOMCTBEHHBIX CTaHAAPTOB. MaTepuasl
u 00OpyJoBaHUE, TMPUMEHSEMbIC ISl MOHTa)Xa CHUCTEM pPEUYEBOrO OIOBEIICHHUS
(puc. 5.17), 1OIKHBI OBITH CEPTUDUITUPOBAHBI (MMETh MTOXKAPHBIC CEPTU(DUKATHI).

AKycTH4YecKasi cucTeMa (peuyeBoil omoBelaTesib) — YCTPOWCTBO, MpeIHA-
3HaYeHHOE IS TPeo0pa30BaHMs IEPEMEHHOTO TOKa B 3BYKOBBIE (aKyCTUUYECKHUE) KO-
neGanus. [l HyXI MOXKapHOTO ONMOBEIICHHUS HE TpeOyeTcsl aKyCTHKa € IIHPOKUM
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JMATIa30HOM BOCTIPOM3BOJMMBIX YaCTOT, JOCTATOYHO OOECTIEUYUTh Pa30opunBOe BOC-
npousBefcHue peud. PeueBnie omomemniatenu (puc. 5.18) ObIBaIOT MOTOJIOYHOTO U
HACTEHHOTO UcHoJIHeHUs. MonHocTh 00b14HO 3...20 BrT.

Yceuanreab npeHa3HAueH I YCUJICHUSI CUTHAJA, MOCTYIAIONIET0 OT Mpuodo-
pa yIpaBJIeHHs] OTIOBEIIEHUEM JI0 HEOOXOAMMOr0 ypOBHS. BBIBalOT OJHO- U MHOTO-
30HHBIC ycuiauTenu. Ycwmtenu (puc. 5.19) pasnuuaroTcsi BBIXOJHOW MOIIHOCTHIO,
UCIIOJIHEHHEM (HACTEHHbIE, HACTOJIbHBIC, CTOCYHBIE), TOMOJIHUTEIbHBIMU (PYHKIHO-
HaJbHBIMH BO3MOXKHOCTSIMH.

Puc. 5.17. Cucrema peueBoro onoBemieHus Puc. 5.18. PeueBoii onoBemnarein

Puc. 5.20. IIpubop ynpapieHus MoxapHbIM PEUECBbIM OIOBEIICHUEM
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IIpubop ynpapieHHs MOKAPHBIM pPevyeBbIM ONMOBEIEHUEM HEOOXOAUM IS
NOJa4YM CUTHAJa OMOBEIICHHS HA YCUIUTENb. Y IPABISIETCS CUTHAIOM OT MOKapHOTO
IPUEMHO-KOHTPOJIbHOTO npubdopa. OOBIUHO B cOCTaBe MpUOOpa UMEIOTCA: PE3EPBU-
POBaHHBI UCTOYHUK MUTAHUS, TPEABAPUTEIBHBIN YCUIUTEND, PEUEBOM CUHTE3ATOP,
YCTPONCTBO KOHTPOJSI LEJTOCTHOCTU JUHUHM (1IeH(OB) pedyeBOro OMOBEIICHUS U
YCTPONCTBO MHIUKAIMKU cOCTOsIHUS. [IpuOOphl yrpaBieHus] ONOBEIICHUEM 3a4acTyIO
UMEIOT JTOMOJIHUTENBHBIE BO3MOXHOCTH, HAIPUMEDP, YIPABISIIOT CBETOBBIMH OINOBE-
HIATENSIMU WIIM PACTIONaraloT BO3MOKHOCTBIO OIKIIOYCHHS] MUKPO(OHA.

leiidbl onoBeneHns MPEACTABIAIOT COOON KOMIUIEKC JIMHEHWHOTO XO3SH-
CTBa, HEOOXOAMMOTO JJII COEMHEHUSI AKyCTHYECKUX CUCTEM ¢ ycrunreneM. Cornac-
HO TOKapHbIM HOpMaM, JEHCTBYIOIIMM B HACTOAILEE BpeMs, ILIEH(BI OMOBEIICHUS
JOJKHBI BBITIOJIHATHCS POBOJIAaMU BBICOKOM OTHECTOMKOCTH, 1100 B mTpobdax. Co-
eAuHeHue (KoMMyTalusl) NUIeOB OMOBEIIEHUS MPOU3BOIUTCA B PacHpeieIuTeb-
HBIX KOpPOOKaxX MM ¢ MOMOUIbIO NaKu.

3a4acTyl0 MOHTaK CHCTEM II0’KAPHOTO PEYEBOTO ONOBEIICHUS MPOU3BOIUTCS
U3 YHUBEPCAJIBHBIX MPUOOPOB OIMOBEIICHUS, COAEPKALUX B CBOEM COCTAaBE M pede-
BOIl omoBewniarenb, 1 yCUIUTENb, U 050K ynpasieHus. [Ipubopsl onosemenus, pas-
MEIIA0TCs O 3/1aHUI0 COTJIACHO MPOEKTY U COEOUHSIOTCS HUIeH(OM yNpaBiIeHUs C
MOKapHBIM IPUEMHO-KOHTPOJIBHBIM ITPHUOOPOM.

5.4. KomOuHUpOBaHHbIE ONOBEMIATEIN

KomOuHupoBaHHbIE (COBMEIICHHBIE) OMOBENIATEIN JTOJKHBI OTBEYaTh TPeOO-
BAaHMSIM, MPEIBSABISAEMBIM KO BCEM TUIIaM OMOBEIIETENEH, BXOIAIIUX B X COCTAB.

TpeboBaHus 1O 3BYyKOBOMY KaHaly U 3BYKOBOMY OIOBEILICHUIO J1JIsI KOMOWHU-
POBaHHBIX OINOBELIATENEH T€ K€, UTO U I 3BYKOBBIX. J[JI1 CBETOBBIX KaHAJIOB MMeE-
eTCsl 0COOEHHOCTh, @ UMEHHO OJJTHO €JMHCTBEHHOE TpeOOBaHUE MO CcTpoOaM: MHUTaro-
IIMA CBETOBOM IOXAPHBIMA ONOBELIATENb JIOJDKEH UMETh 4YaCTOTY MUTAaHUS B Juara-
3oHe 0,5...5,0 I'. TpeGoBanue 06 obecrieueHn KOHTPACTHOT'O BOCIIPUSITHS CBETOBO-
ro OMOBEILIATENS IPU €r0 OCBEIIEHHOCTH B Juarna3oHe 3HayeHuil 1...500 1k B OCHOB-
HOM OTHOCHUTCS K MH(GOPMAIIMOHHBIM yKa3aTelsiM HEMpepbhIBHOTO cBedeHUs. Tpebo-
BaHMsI TI0 MUHUMAJIBHO JIOMYCTUMOM CHJIE CBETa CTpobOa W 1Mo JuarpaMmam Harpas-
nenHoctd B [OCT P 53325-2009 oTCyTCTBYIOT, COOTBETCTBEHHO B CBOJE IMPaBUII
CII 3.13130.2009 uer TpeOoBaHUI MO PACCTAHOBKE CBETOBBIX MUTAIOIIMX OMOBEIA-
Tenei s obecnevyenus 3PEKTUBHOIO CBETOBOTO ornoBeleHusi. Hexkotopsie Tpe©o-
BaHMSI IO CBETOBBIM cUTrHaNIbHBIM ycTpoiicTBaM (CCY) mpusenenst B 'OCT P 51671-
2000 «CpenctBa cBsi3u U MHGOPMALIUK TEXHUUYECKUE OOIIEro Mojab30BaHuUs, JOCTYII-
HbIE JJI1 UHBAINA0B. TpeOoBaHus JOCTYITHOCTH U O€30MaCHOCTH: M10/1aBaeMblii CBe-
TOBOM CUTHAJ JOJIKEH OBITh CBETJBIM WJIM CTAaHIAPTHBIM, O€JIbIM, & HHTEHCUBHOCTb
CBETOBOTO CHTHAJIA JIOJDKHA OBITh HE MEHee 75 K, HO B KaKUX THUIIaX IMOMEIIEHUN U
KAaKUX pa3MepoB Jomyckaercs ycranasiuBaTh CCY He yka3aHo.
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I'JTABA 6
MOHTA’K CUCTEM H KOMILIEKCOB UH’KEHEPHO-TEXHUYECKHX
CPEJACTB IOXKAPHOHU CUCTEMbI CUT'HAJIN3ALINHU

6.1. O0mme cBexeHNs

CymiecTByeT TEXHUYECKUN KOJEKC YCTAHOBUBIIEHCS MPAKTUKH, KOTOPBIA pe-
ryJIupyeT TpeOOBaHUSI Ha MPOU3BOJACTBO pabOT MO MOHTAXY, HaJaJKe, UCIBITAHUAM
U TIpUEMKe B dKCIDTyaTanuto cucteM noxapHoi curaanm3anuu (CIIC). Otu tpebosa-
HUS 0053aTENBHBI JIJIsI BCEX OpTraHU3allui, BHIOIHAIOMNX JaHHbIE paOOThl Ha 00BEK-
Tax. OJHAKO TEXHUYECKUN KOJEKC HE paclpOCTPaHAETCs Ha MPOU3BOACTBO padOT IO
MOHTa)Xy, HaJaJKe, UCIIBITAHUAM U nIpueMke B 3kciuryartanuio CIIC B maxtax u pya-
HUKaX TOPHOW MPOMBINIJIEHHOCTH, HAa MPEANPUATUSX, B3PHIBOOIMACHOCTH KOTOPBIX
ABJISIETCA CIECTBUEM NPUMEHEHHMS, MPOU3BOACTBA WM XPAHEHUs B3pBHIBYATHIX Be-
LIECTB, TPAHCIIOPTHBIX CPEICTB, BO3YIIHBIX CYZOB U IIOJIBUKHOTO COCTABA.

Jli1g Hayasia pacCMOTPUM OOLIHE MOJIOKEHUSI TEXHUUECKOTO KOJIeKca:

1. K paboram nmo montaxy wnu Hanaake CIIC nomyckaroTcsi opraHu3anu,
MMEIOLIHE crelualnbHble paspemienus (aunen3un) MYUC Ha ocyiecTBiIeHHEe TaHHOTO
BH/JIA JCSATENBHOCTH.

2. Pabotel no MoHTaxxy M Hanagke CIIC moymkHBI MPOU3BOJIUTHCS B COOTBET-
CTBUHU C pa3paOOTaHHBIMU MPOEKTHO-CMETHOM JOKYMEHTALMEH, TEXHOJIOTUYECKUMU
KapTaMH, TEXHUYECKON IOKYMEHTAIMEH NPEATPUATUI-U3TOTOBUTEIIECH, TEXHUUECKUM
KOJIEKCOM M TpeOOBaHUSMHU JECUCTBYIOIIUX TEXHUYECKHX HOPMATHBHBIX MPABOBBIX
aktoB (nanee THITA).

3. K mpousBoacTBy pabOT M0 MOHTaXy MPUCTYMAIOT B CPOKH, TPETyCMOTPEH-
HbI€ JOTOBOPOM MEXIY 3aKa3YMKOM M MOHTaXKHOW opraHuzauueit. [Ipu s3Tom MOH-
TaXHOW OpraHu3alued NoJKHA ObITh MPOM3BENEHA CleAyIouas MOArOTOBUTEIbHAS
pabora:

— MOPHUHATA U U3YUYEHA MPOEKTHO-CMETHASA JOKYMEHTALIUS;

— OPHUHATHI HOJI MOHTAX 31aHUs1, COOPYKEHUS;

— OPHUHATHI OT 3aKa3uuka Marepuaibl, coctaBHble yactu CIIC, moanexamme
MOHTaXXY, B KOJJMYECTBE M1 HOMEHKJIATYPE COTJIacHO MPOEKTY;

— pa3palboTaHbl U YTBEP>KACHBI MPOEKT MPOU3BOACTBA padOT U TEXHOJOTHUECKUE
KapThl.

4. TTopsaoK MONy4eHUs: MPOEKTHO-CMETHOM JOKYMEHTAalMH, IMOATOTOBKA K
MIPOU3BOJICTBY MOHTQKHBIX pabOT, MpUEMKa 3/1aHUH TI0J] MOHTaX, MOPSIOK Mepeadn
0o0opy0BaHus, U3ACIUNA U MAaTEPUATIOB MOHTAKHOM OpraHu3allii JOJKHBI OTBEYATh
TpeboBanusIM, uznoxeHHbM B TKIT 45-1.03-161.

5. O6opynoBanue, U3enus U MaTepuaibl, npuMensemsie pu Montaxe CIIC,
JOJIKHBI COOTBETCTBOBAThH CHELU(DUKAIUSAM MPOCKTa U UMETh TEXHUYECKHUE MACIop-
Ta, CEPTU(PUKATHI COOTBETCTBUS JIMOO JEKJIapallii O COOTBETCTBUU, 3aKIIOYEHUS 00
00JIaCTH M YCJIOBUSX PUMEHEHHUS.

6. MoHTa)kHasi opraHu3aIus JT0DKHA 00€CTIeUnTh YCIOBUS XPAaHEHUS TPUHS-
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TOTO B MOHT&X OOOpPYZOBaHUS B COOTBETCTBHM C JEHCTBYIOIIMMH TEXHHYECCKUMU
HOpMaTUBHBIMU MpaBoBbiMH akTamMu (THITA) u TeXHHYECKOM TOKyMEHTAIMEH Mpe/-
MPUSATAN-U3TOTOBUTEIICH.

7. IIpu MOHTa)xke JTOJIKHBI COONIOAATHCS TPEOOBAHUS HOPM, MPABUI U MEPO-
OPUATHS TI0 OXpaHe TpyJa U MOKapHOU 0€30MacHOCTH.

6.2. TpedoBanusi mo moura:xky CIIC

1. Pa6otsl no monTaxy CIIC npu Bo3BeleHNHU, PEKOHCTPYKIUHU, KAaTUTAIBHOM
PEMOHTE 00BEKTA, KaK MPAaBUIIO, OCYIIECTBIISIIOTCS B TPH JTara:

Ha nepBom 3Tamne 10JKHBI BBITOTHATHCS CIAEAYIOMIUE PAOOTHI:

— NOPOBEPKA HaIW4us 3aKJIaJHBIX YCTPOMCTB, MPOEMOB U OTBEPCTHIl B CTPOU-
TEJIbHBIX KOHCTPYKIUAX U 3JIEMEHTAX 3JaHUI;

— pa3MeTKa Tpacc W 3aKjajKka B COOPY>Ka€MbI€ CTEHBI, MMOJIbI U MEPEKPHITUS TPYO
U TJIyXUX KOPOOOB JJIsl CKPBITHIX MPOBOJIOK.

PaboTsI mepBOro 3Tana OCyIieCTBISIOTCS, KaK MIPaBUIIO, OJHOBPEMEHHO C MPO-
M3BOJICTBOM OCHOBHBIX CTPOUTEIHHBIX PaOOT.

Ha BTOpOM 3Tame MOKHBI BBIMOJTHATHCA PaOOTHI MO MOHTaXy 3aIIUTHBIX
TpyOONIPOBOJIOB  DJIEKTPUUYECKUX IMPOBOJIOK, HW3BEIIaTeNiel, IIUTOB, MPUEMHO-
KOHTPOJIBHOTO YCTPOMCTBA U IMOJKIIOUECHUIO K HUM 3JIEKTPUYECKUX ITPOBOJIOK.

PaGoTsl BTOpOro sramna mpou3BOASATCS MOCIEe OKOHYAHUS CTPOUTEIBHBIX U OT-
JIETIOYHBIX Pa0OT.

Ha TpeTbem 3Tamne 10JKHBI BBIMOJIHATHCS CISAYIOMNUE PAOOTHI:

1. DnekTpudeckasi IpOBEPKA, PEryJUPOBKA M HaJaJKa TEXHUYECKUX CPEACTB
CIIC.

Ha nelictByronux o0bekTax padoTel mo moHTaxy CIIC pomyckaercs ocy-
IIECTBIIATH B ABa ATana. Ha mepBoM 3Tamne OKHBI BBIMOIHATHCS PaOOTHI COTIACHO
MyHKTY | TpeThero ATama, a Ha BTOPOM — COTJIACHO MyHKTY 2.

2. Texanueckue cpencta CIIC, mogiexamniue ycTaHOBKE Ha 0ObEKTE, TOJKHBI
COOTBETCTBOBATh CICM(PUKAIMK MPOeKTa. VX ycTaHOBKA JAOMKHA MPOU3BOIUTHCS B
MECTax, OIPEAEIEHHBIX ITPOECKTOM.

3. Bemomnnsis pabotsl mo montaxy CIIC, cnenyer Bectu «KypHan npousBo/i-
cTBa paboT» 1 0(hOPMIIATh COOTBETCTBYIOITYIO TPOU3BOJICTBEHHYIO TOKYMEHTAIIHIO.

4.Y MOHTaxHOU opranu3aiuu nepen npueMkoi B MoHTax CIIC gomxHO OBITH
OpraHU30BaHO MPOBEICHNE TPOBEPKH 000PYAOBAHMUS.

5. [IpoBepka npu MpUeMKe U MOHTaXKe TEXHUUECKUX CPEJCTB BKIIIOYAET B CEOs
KOHTPOJIb UX KOMIUIEKTHOCTH U MPOXOKIACHUS MTPOLETYPhI TOATBEPKIACHUS COOTBET-
CTBHUSI; 3aKJII0OUCHHE 00 00JIACTH U YCJIOBHUAX MPUMEHEHUS; HAIMYUE OTMETOK B Tac-
MOpTax O MPOXOXKJICHUU MOATBEPKICHUS COOTBETCTBUS, JaT€ pealnu3aluy, HATUYUU
AKCIUTYaTallMOHHOW JOKYMEHTAIHUH.

6. [To pesynpTaTaM MpoBEpKH OOOPYAOBAHUS JEIAETCA OTMETKA B CIICIUAb-
HOM XYpHAQJI€ U COCTaBJISIETCSI aKT YCTAaHOBJIEHHOTO 00pa3siia.

7. I[Ipu HEOOXOIUMOCTH OpTaHU3AIMS MOXKET MPOBECTH BXOAHOW KOHTPOJb B
cooTBeTCTBUM C JericTByromnmu THITA.
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6.3. MonTa:x usBemareseii CIIC

1. MonTax u3zBemareneir CIIC HeoO6X0oauMO BBITIOJIHSATH COTJIACHO TPpeOOBaHU-
sm TKII 45-2.02-190 B cooTBETCTBUU C UX KiIaccuuKaiuei.

2. Texunueckue cpencta CIIC, nmpeanasHayeHHBIE IS MOHTa)Xa BO B3PBIBO-
OITaCHBIX 30HAX, JOJDKHBI, B 3aBUCHMOCTH OT KJIACCOB JAaHHBIX 30H, UIMETh COOTBET-
CTByIOIIICE HCHOJHEHHEe. IIpy 3TOM B3pBIBO3ANIUINCHHBIC TEXHUYECKUE CpEJICTBA
CIIC nomxHBI COOTBETCTBOBATh KATETOPUHU M TPYIINE B3PHIBOOMACHBIX CMECEH, CIO-
COOHBIX 00pPa30BBIBATHCS B 30HE U IMETh COOTBETCTBYIONTYI0 MAapKUPOBKY IO B3PHI-
BO3amuUTe. B3phIBO3AMIUITICHHBIC TEXHUYECKHUE CPEIICTBA CUTHAIHM3AIINHY, TIPETHA3HA-
YEHHBIC TI0 CBOEMY HUCIIOTHEHHIO JIJIS1 MCIIOJIB30BAHUS BO B3PHIBOOIIACHOM 30HE OIpe-
JICTICHHOW KaTeropuy WM TPYIIIBI, JOMYCKAECTCS yCTaHABIMBATh BO B3PHIBOOMACHOM
30HE MEHEE ONACHOM KATETOPUU U TPYIIIIHL.

3. [loxkapHble HW3BENIATENIM, HE MMEIOIIME COOCTBEHHOTO MCTOYHHMKA TOKa, a
TaKke He 00Jaarole HHIYKTUBHOCTBIO UM €MKOCTBIO, JOIYCKAeTCs yCTaHABIIH-
BaTh BO B3PBIBOOMACHBIX 30HAX IPH YCIOBUHM BKJIIOUEHUS MX B HCKPOOE30mMacHbIC
nenu (1uieidpl) MoXKapHOTO MPUEMHO-KOHTPOJIBHOTO MpuOopa, UMEIOIIETr0 COOTBET-
CTBYIOIIYIO MAPKUPOBKY MO B3PHIBO3AIIHTE.

4, Tlepen MOHTaKOM TEXHUUYECKUX CPEACTB, MPeIHAa3HAYECHHBIX ISl YCTAaHOBKHU
BO B3PBIBOOIIACHBIX 30HAX, U TEXHUYECKUX CPEJCTB, HCKPOOE30IMacHbIe MU KOTO-
PBIX 3aXOJSIT BO B3PHIBOOTIACHBIC 30HBI, CIICTYET MMPOBEPUTH:

— MAapKHUPOBKY IT0 B3PHIBO3AIITUTE;

— OTCYTCTBHE TIOBPEKICHHUS 000JI0UEK;

— HaJIMYUE M 1[eJIOCTHOCTH IJI0MO;

— HMCIPaBHOCTD 3a3eMIISIOIINX YCTPOMUCTB.

He momyckaercs ycTaHaBIMBATh TEXHUYECKHUE CPEICTBA C OOHAPYKEHHBIMHU
nedexTamu.

6.4. MonTax Juneitnoi yactu CIIC

1. Monrax nunerinoi yactu CIIC (mmeidbl, TMHIN COSTMHUTENbHbBIE U DJICK-
TPOMHTAHMS) JODKEH MPOU3BOJUTHCS B COOTBETCTBUU C MPOEKTOM, TEXHOJIOTHYE-
ckumu kaptamu, TpedoBanusimu TKIT 45-2.02-190.

2. CoemuHeHUs U OTBETBJIICHUS MIPOBOJIOB M Kabenel MOJKHBI MPOU3BOIUTHCS
B COCMHUTEIBHBIX WM PACTIPEICITUTEIBHBIX KOPOOKax ¢ MOMOIIBIO Maiku, Ompec-
COBKHU, BUHTOB, 38)KUMOB U KaOEIbHBIX My(T.

4. IIpy MOHTa)Ke JIEKTPOIPOBOJOK HEOOXOIUMO MPOBECTH U3MEPEHHUE COMPO-
THUBJICHUS U30JIAIIUN ¢ OOPMIICHUEM aKTa YCTaHOBJICHHOTO 00pas3Iia.

5. ITo okOHYaHMHM MOHTa)Ka BJICKTPOIPOBOJIOK O(POPMIIAETCS aKT OCBHJICTEIIb-
CTBOBAHHUS CKPBITHIX PabOT, a TIPH MPOKIAIKE SICKTPOMPOBOJIOK BO B3PHIBOOIIACHBIX
30HAax — MPOTOKOJI YCTAaHOBJIEHHOTO 00pasIia.
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6.5. [Ipon3BoacTBO MyckoHaJaK04HbIX padoTr CIIC

1. OcHoOBHas LIeNb MMYCKOHATAI0YHBIX PaboT — 00ecTeunTh HaJIe)KHOE U Oecre-
peboiinoe neiicteue CIIC. K myckoHanmagoyHbiM paboTaM OTHOCATCS Hallagka |
koMIuiekcHoe ornpobOoBanue CIIC myig mpoBepkH MpPaBWIIBHOCTU BBIMOJHEHUS MOH-
Taxxa, uX paborocrnoco6HocTH ¢ 1enbio BeiBoga CIIC Ha pabounii pexum.

2. [Ipon3BOACTBO MyCKOHANAJOUYHBIX PA0OT OCYIIECTBISETCS B TPU CTAIUU:

— TMOATOTOBUTEIHHBIC PAOOTHI;

— HaJIaJKa OT/AEJIbHBIX 3JIEMEHTOB U Y3JIOB, 3AKOHYEHHBIX MOHTAKOM;

— komruiekcHoe ornpodoBanue CIIC.

3. B 00beM noAroTOBUTEIBHBIX pa0OT BXOJIST:

— 00opynoBaHue pabounuX MECT HEOOXOUMBIM UHBEHTAPEM;

— mOpeaHaliaiouHas rnpoBepka npudbopos u odbopynosanus CIIC;

— M3y4E€HHUE IKCIUTYyaTallMOHHOW TOKYMEHTAluu Ha cocTaBHble diieMeHThl CIIC;

— pa3paboTka HEOOXOAUMBIX JJIs BBHITOJHEHHS MMyCKOHAJIAJOUYHbIX paboT, Mepo-
MPUSATUN 10 Oe30MacHbIM METOJaM TpyJa, MOKapHOM 0e30macHOCTH M MPOU3BO/I-
CTBEHHOU CaHUTApHHU.

4. B nepuoj Hanagkd OTACJIBHBIX 3JIEMEHTOB M Y3JIOB JOJKHBI MPOBOJIUTHCS
paboThl IO HACTPOMKE, PEryJUpOBKE M HOCTUpOBKE cocTaBHbIX yacteil CIIC (u3Be-
matesnei, [ITKII u T. 11.) B COOTBETCTBUM C UX TEXHUUECKON JOKYMEHTAIIUEH.

5. KommekcHoe onpoOoBaHUE OCYIIECTBIISIETCS MOCIE€ OKOHYAHUSI BCEX MOH-
TaXXHbIX padoT. Ha cTagnn KOMIJIEKCHOTO ONpoOOBaHUs OCYIIECTBISETCS KOPPEKTH-
POBKa paHee MPOBEAECHHON PETYJIMPOBKU COCTABHBIX YacTel (BBIBOJ CUCTEMBI Ha pa-
Oouuii pe’xuM U TIpoBepka B3aumoieicTBus Beex y3ioB CIIC Bo Bcex pekumax pa-
00TbI, B TOM 4YHcClie cpabaTbiBaHuEe (OTKIIOUEHHE) COJOKUPOBAHHBIX HHXKEHEPHBIX
CHUCTEM M 000PYIOBaHHMS).

6. [To okOH4YaHMM MYCKOHAJIAJOYHBIX pa0dOT JIOJDKHBI OBITH COCTABJIEHBI aKT O
npoBeneHnn KomruiekcHoro omnpoOoBanus CIIC u akT 00 OKOHYaHUUW IMyCKOHasa-
JIOYHBIX PaboT.

7. IlyckoHananouHble padOThI cunTaroTcs 3akoHueHHbIMH, eciin CIIC pabora-
€T CTaOMJIBHO M HE BBIJIAET <«JIOKHBIX)» CUTHAJIOB, a TAK)KE 00ECIIeYeHO cpadaThIBaHUE
(oTKIIIOUEHME) COMOKMPOBAHHBIX MHKEHEPHBIX CUCTEM U 000PYI0BAHUS.

6.6. Ilpuemka CIIC B 3kcmuryaTanuio

1. ITpuemka CIIC B 3KCITyaTaliMio JOJKHA OCYIIECTBIISITHCS IPUEMOYHON KO-
muccueid. [lopsimok co3manusi, MPOAOHKUTEILHOCT U cXeéMa paboThl MPUEMOYHOM
KoMuccun onpenessitorcs B coorBerctsun ¢ TKIT 45-1.03-59.

2. [Ipuemka B skcruryatanuto CIIC gomkHa IpoBOAUTHCS TOCTIE KOMILJIEKCHO-
r'o ONpOOOBaHUA.
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3. B cocraB mprHeMOYHON KOMHCCHU BKJIIOYAIOT MPEACTABUTENS 3aKazyhKa
(mpeacenarenb KOMUCCUM), TEHNOAPAIUMKA MPOEKTHOW, MOHTAXHOW M IyCKOHaja-
JIOYHOM OpraHMU3alMy, FOCYJapCTBEHHOIO IOKApHOIO HAA30pa W INpU HAIWYUU —
IpEICTaBUTEINS 00CTYKUBAIOLIEH OPTaHU3aLIHH.

4. IIpuemoyHasi KOMHCCHS JOJDKHA:

— INPOBEPUTH HAIMYMUE MTPOCKTHON U UCIOJHUTEIBHON JOKYMEHTAMU HA IIPOU3-
BOJCTBO PalbOT, aKTOB W/WJIM MPOTOKOJIOB (KOMIUIEKCHOTO OMpPOOOBaHUSI CHUCTEM,
CKPBITBIX padOT, MPOBEPKHU COMPOTUBICHUS U30JSALUH U JIP.);

— BBIOOPOYHO MPOBEPUTH COOTBETCTBUE MOHTAKHBIX U IyCKOHAJIAJA0YHBIX padOT
TpeOOBaHUSIM MPOCKTHOM JOKyMeHTaluu U aciictByromum THITA, cMoHTHpOBaHHO-
ro Ha 00bEKTE 000PYI0BaHMs, YKa3aHHOMY B IPOEKTHON JOKYMEHTAIUH;

— mpoBecTu poBepky padorocnocodHoctr CIIC no nporpamme, pa3paboTaHHOI
IIyCKOHAJIQJIOYHON OpraHM3alel U YTBEPKICHHOM 3aKa3uyuKoOM (IIpOorpaMMa MOXKET
U3MEHATHCA B IEpUOJL TpoBeAeHUs poBepku padotocnocodHocTu CIIC).

5. IIpu cpaue CIIC B 3KcIUTyaTalMio MPOEKTHAs, MOHTaXHas U IyCKOHaJa-
JOYHasl OpraHu3alys J0HKHBI IPEICTaBUTh NPUEMOYHON KOMUCCHHU:

— JIMUEH3UIO Ha MPaBO OCYILECTBIEHUS ACSITEIIbHOCTA HA COOTBETCTBYIOIINE BU-
JIbI padoT;

— JEHCTBYIOLIME 3aKIIIOYEHHUS 00 00JIaCTH U YCIOBUSAX IPUMEHEHUS;

— JeHcTByrolMe cepTu(UKaThI (JIeKJIapalun) COOTBETCTBHUS;

— HCIOJHUTENbHYIO U MPOEKTHYIO JOKYMEHTALIHIO;

— SKCIUTyaTallMOHHYIO TOKyMeHTauuo Ha obopynoBanue CIIC.

6. Ha neiictByromem oObekTe pabodmii mepcoHan MOJKEH ObITh OMOBEIICH O
IIPOBE/ICHUH HCTIBITAHUM.

7. IIposepka padotocnocodbnoctu CIIC, B coctaB kotopsix BXxoasaT [IU omHo-
KpPaTHOTO JEHCTBHSI, KaK IPaBUIIO, IPOU3BOJUTCS IyTEM CO3/1aHUS UMITYJbCOB, UMU-
TUPYIOIIMX cpabaTbIBaHWE M3BeIIaTened (pa3phiB LENH JOJIKEH OCYIIECTBISTHCS B
nocjeaHeM M3BelaTese nuieida curuaausaium).

8. ITporepka paborocnocooHoctn CIIC, B cocTaB koTopsix BxoasT [1M MHOTO-
KpaTHOTO ACHCTBUS, KaK MPaBUIIO, MPOU3BOJIUTCS MyTEM HCIOJIb30BAHUS UCTOUHHUKOB
TEIUIa ¥ IbIMa B COOTBETCTBHUHM C DKCILTyaTallMOHHOM JTOKYMEHTALUEW MPEATPUATHI-
M3TOTOBUTEIIEH.

9. Ilpu obHapy>KEHWH HECOOTBETCTBHI BBIOJHEHHBIX PabOT MPOEKTHOU I0-
KyMEHTaIlluM, a Takxke TpeOoBaHusM HopMmatuBHO mpaBoBoro akta (HITA) u THITA
[IPEACTABUTEISIMU IPUEMOYHON KOMUCCUU MPEICTABIISIOTCS MOTUBUPOBAaHHBIE BO3-
pakKeHUsl, HA OCHOBAaHUU KOTOPBIX MOHTAKHO-HAJaJ04yHas OpraHu3alys [JOJDKHA
YCTPAaHHUTh UX B OTOBOPEHHBINA CpOK M BHOBB NpeabaBuTh CIIC k cnaye.

10. IIpuem CIIC B skcmryaTanuio JT0JKEH OQOPMIISITHCS aKTOM YCTaHOBJICH-
HOTO oOpasIia.

Ha npunsryro B sxcmutyatanuto CIIC ycraHaBnmMBaeTCs TapaHTHIHBIN CPOK HE
MEHee JBYX JIET.
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