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TerioBble U3BeIIATEN

TemnnoBble n3BeNIaTEIN OBIBAIOT:

— TOYEYHBIE;

— MHOI'OTOYEYHBIE;

— JUHEHHbIE (TepMOKaOeb).

ToueuHblil — U3BEUIATENb, PEArUPYIOMIMI Ha PaKTOphI MOXKapa B KOMIAKTHOM 30HE.

TennoBble MHOIOTOYCUHBIC HU3BCHIATCIIM — O9TO ABTOMATHYCCKHUC H3BCIIATCIIM, YYBCTBUTCIBHBIC 3JICMCHTBI
KOTOPBIX IIPCACTABIIAIOT coOou COBOKYIIHOCTb TOYCYHBIX CCHCOPOB AHCKPCTHO PACIIOJNOKCHHBIX Ha IIPOTAKCHHHN
aquauu. [lar wux YCTAHOBKH OIPCACIICTCA Tpe6OBaHI/I$IMI/I HOPMATHUBHBIX JOKYMCHTOB H TCXHHYCCKHMU
XApaKTCPUCTUKAMH, YKA3bIBACMBbIMU B TEXHUUYECKOU AJOKYMCHTAIIMKU HAa KOHKPCTHOC U3ACIINUC.

Cy1ecTByeT HECKOJIBKO TUIIOB JINHEWHBIX TEIUIOBBIX ITO’KAPHBIX U3BELIATeNIeH, KOHCTPYKTUBHO OTIIMYAIOIIUXCS
JpyT OT Apyra:

— TIOJIYIIPOBOJHUKOBBIM — JIMHEWHBIM TETUIOBOW IMOMXAapHBIM HM3BENIATENIb, Y KOTOPOTO B KauyeCTBE CEHCOpa
TEMIIEPATYPBl HCIOJB3YETCS TMOKPBITHE NPOBOJAOB BEIIECTBOM, WMEIOIMMM OTPULIATEIBHBIA TEMIEPATYPHBIN
k03 uuueHT. JlaHHbIl BUA TepMOKaOenst paboTaeT TOJBKO B KOMIUIEKTE C 3JEKTPOHHBIM YIPABISIOLIMM OJIOKOM.
[Tpu BO3AEHCTBUM TEMIEPATYPhl Ha 000N y4acTOK TEPMOKAOEst U3MEHSETCS] CONPOTUBIEHUE B TOUKE BO3JECHCTBUS.
C noMOIIBIO YIIPABISAIONIEr0 OJ10Ka MOYKHO 3a/1aTh Pa3HbIE IOPOrM TEMIIEPATypHOTO cpadaThIBaHNUS;

— MEXaHMYECKMHM — B KaueCTBE CEHCOpa TeMIEpaTypbl JAHHOTO M3BEIIATENS MCIOIb3YETCS T€pPMETUYHAS
MeTaJuTMuecKasi TpyOKa, 3allOJIHCHHAsI Ta30M, a TaKKe JaT4uK JIaBJICHUS, MOJIKIIOUYEHHBIN K AJIEKTPOHHOMY OJIOKY
ynpasienus. [Ipu Bo3nmelicTBHHM TeMmIieparypbl Ha JF000H yYacTOK CEHCOPHOW TPYOKHM HM3MEHSETCS BHYTpPEHHEE
JaBJICHUE Ta3a, 3HAYCHHE KOTOPOTO PErHCTPUPYETCS AIEKTPOHHBIM OIOKOM. J[aHHBIA THN JUHEHHOTO TEIIOBOTO
MOJKapHOTO M3BEMIaTeNIsl MHOTOPAa30BOro jAciicTBus. J[muHa paGodelt 4acTH METaUTMYECKON TPYOKH CEHCopa MMeEeT
orpanuyeHue no giauHe 10 300 meTpos;

— DJIEKTPOMEXAHUYECKUN — JIMHEWHBIN TEIJIOBOW TOXKapHBIA HM3BEIATeNb, Y KOTOPOTO B KaueCTBE CEHCOpa
TeMIlepaTypbl UCIHOJb3YETCS TEPMOUYBCTBHUTENIbHBI MaTepuajl, HAaHECEHHBIM Ha JIBa MEXaHMYECKU HANpsKEHHBIX
npoBoAa (Butas mapa), [lom Bo3aeiicTBHEM Temmeparypbl TEPMOUYYBCTBUTEIBHBIM CJIOW pa3Msrdaercs, U JBa
MPOBOJAHUKA HAKOPOTKO 3aMbIKAIOTCSI.



ToueuHble TEIJIOBELIE U3BENIATEIN

W3Bemarens, pearupyroomuii  Ha  GaKToOph
I10Kapa B KOMITAKTHOU 30HE.

N3Bemarens noxapueii teroBord MIT 103-3-
A2-1M MHOropa3oBOro ACHUCTBUSI C KOHTAKTHBIMU
BBIBOJIaMM, TpEJHA3HAYeH JUisi OOHAapy>KeHUs B
3aKpBITBIX ~ TOMEIIEHUAX  OYaroB  BO3TOpAaHUS
CONPOBOKIAFOIIUXCS TOBBIIIIEHUEM TEMIIEPATYPBHI.

[Ipeana3naveH A KpyriioCyTOUHOM pabOThI.

W3nenue cocTouT M3 KOpHyca U OCHOBaHUS, B
KOTOPOM YCTaHOBJIEHBI:

-TeMIIepaTypHoe pesie (ucrnoiaHenue 1);

-TEMIIEPATYPHOE  PEIE U  CBETOAUOIHBIN
UHUKATOp (MCTIOJIHEHHE 2);

-TeMIIepaTypHOe  pele ©W  IHHBl TS
TIOJTKJTFOUCHHISI IIYHTHPYFOIIETO pe3ucTopa
(ucnonmHeHue 3)

-ABa 3aXuMa JJId4 JIIOAKIFOYCHMUA Hlﬂeﬁ(l)a
CHUTHaJIW3alluH.

Kopnyc  BcraBimsiercs B~ OCHOBaHME U
dbukcupyeTcsi B HEM MOBOPOTOM I10 YaCOBOW CTPEIIKE
710 IETYKa.

W3Bemarenb MOHTHUPYETCS Ha CT€HE MO0 Ha
NOTOJIKE MpU ToMoIM IrypynoB. IIpegycmorpena
BO3MOYKHOCTh MPUKJIEUBAHUSA, a TAKKE BO3MOXHA
IIOCTaBKa CIEUHAIBHOTO NOIPO3ETHUKA.

Puc. 2 — U3Bemarens noxapusiii teruiopod MII-103-3-
A2-1M



MHOroTO4e4HbIC TCIJIOBHIC N3BCIIATCIIN

TermyoBble MHOTOTOYEYHBIE M3BEIIATEIN — 93TO
ABTOMAaTHUYECKHE U3BEILATENN, YyBCTBUTEIbHBIE 3JIEMEHTHI
KOTOPBIX MPEICTABIAIOT COO0M COBOKYMHOCTH TOYEUHBIX
CEHCOPOB JIHCKPETHO pPACIIOJIIOKEHHBIX Ha MPOTSKEHUU
nuHuu. llar ux ycraHoBku ompenensieTcs TpeOOBaHUIMU
HOPMAaTHUBHBIX JIOKyMEHTOB u TEXHUYECKUMHU
XapaKTEepUCTUKaMH, YKa3blBA€MbIMU B  TEXHHUYECKOU
JIOKYMEHTAIIMU Ha KOHKPETHOE U3JIEeTHE.

N3Bemarens noxxkapHbId TEIIOBOM MAaKCHUMAaJbHO-
muddepenunanbupiii B3pbiBo3amuieHusii UIT 101-10/B
NpeaHa3HauYeH JUIA oOHapy>KeHUS 3aropaHui,
dbopmMupoBaHUsI CUTHAja O TMOXape U TMEpeaadyud dTOTo
CUTHaJIa B MPUEMHO-KOHTPOJIbHBIE MPUOOPHI
ABTOMATUYECKUX CUCTEM MOXKAPHOU U OXPaHHO-TIOXKAPHOMN
curHanu3anuu. M3Bemarens GopMupyeT CUTHAI O TTOXKape
MpU TPEBBIIICHUUA TEMIIEPATypbl OKPYKAIOIIEH CpeJibl
3HAUYEHUSI, OMNPEIEIIEMOr0 HACTPOMKOM W3BEIIATEIS, U
MpU CKOPOCTH HapacTaHUsl TEMIEpaTypbl OKpPYk aroliei
cpenbl 6omee 5°C B MUHYTY.

N3zBemarens noxapusiii U1 101-10/B otHOCHTCS K
B3PBIBO3AIIUILEHHOMY 3JIEKTpooOopyaoBaHuto rpynmsl 11
o I'OCT P 51330.0 u npeana3HaveH A1 IPUMEHEHUS BO
B3PBIBOOIIACHBIX 30HaX B COOTBETCTBUU C YCTaHOBIECHHOMN
MAapKHUPOBKOM B3PBIBO3AIMUTHI.

[TonkmntouaeMble K M3BELIATENIO MPUOOPHI JTOJIKHBI
UMeTh UCKpobe3omacHbie MekTpuueckue nenu mo FOCT
P 51330.10, a uckpobe3zomnacHbie mapameTpsl (YpOBEHb
MCKpOOE30MacHO 3JIEKTPUYECKOM Lenu W MOArpyImna
AIIEKTPOOOOPYIOBAHUS) JOJIKHBI COOTBETCTBOBATH
YCJIOBUSIM IPUMEHEHUS JaTYMKA BO B3PHIBOOIIACHOU 30HE.

Puc. 3 — N3Bemiarens noxkapHbIi TEIJIOBOW MaKCUMaJIbHO-
muddepentmanbHbIi B3peiBo3amumennsii UIT 101-10/B



JInHeMHbIC TEIJIOBLIC U3BEIIATEIN (TEPMOKAOCIb)

JIunelHbI TErIoBOW M3BelIaTeNlb (TepMOKAOEIb)
MpeACTaBIsieT Cco0Ol  KaOellb, KOTOPBIM  IO3BOJISAET
0OHapY>XUTh HCTOYHHK HArpeBa B JIIOOOM MECTE Ha BCEM €Tr0
MPOTSKEHUH.

Tepmokabenb paboTaeT Kak €IUWHBIA  JaTYUK
HENPEPBIBHOIO  AeUCTBUA. JIMHEWHOE JIETEKTHUPOBAHUE
MMEET YHUKaJbHbIEC MPEUMYIIECTBA MPU HCIOIH30BaHUU B
MECTax 3aTPyJHEHHOr0 JOCTYIa, MECTAaX C IOBBILICHHBIM
3arpsiI3HEHUEM, TbUIbIO, arpeCCUBHOM WJIA B3pPBIBOOMACHOMU
Cpenon.

TouHoCTh peructpanuu cpadarbiBaHusl — B TIpeesiax
1 meTpa.

JlunelHbIil u3Bemareab (TepMokabeab) COCTOUT W3
JIBYX CTAJIbHBIX MTPOBOJHUKOB, KAXK/IbII U3 KOTOPHIX MOKPHIT
TEPMOIUIACTUYHBIM MarepuaioM. IIpOBOAHMKHM CKpy4YEHbI
BMECTE JJISl CO3JJaHUSI MEXAaHMYECKOTO HAPSKEHUS MEXKITY
HUMH, W JONOJHUTEIbHO TMOKPBHITHl BHEIIHEH 3allluTHOU
[IBX o6omnoukoii. Yepe3 Tepmokadesb HOCTOSIHHO MTPOXOIUT
KOHTPOJBHBIM TOK OT uHTepdeiicHoro woxaymsa. Ilpwm
TeMIieparype cpabaTbiBaHHsI TEPMOIUTIACTUYHBIN Marepua
W30JISILIUH IIPO/IABIIMBAETCS u3-3a MEXaHUYECKOM
HaIpsKEHHOCTH IPOBOAHUKOB, U OHU 3aMBIKAIOTCS.

Tumnbr Tepmoxabensi:

- TepMOKalelb CTaHAAPTHBIN (I HCIOJIb30BaHUS
BHyTpH mnioMmernienuit). Mopemu: PHSC-155, PHSC-190,
PHSC-280, PHSC-356;

- TepMOKa0ellb MHOTIOLEIEBONW (MPOMBIIIICHHBIH).
Mogenu: PHSC-155-EP, CPHSC-190-EPC,
PHSC-280-EPC, PHSC-356-EPC;

- TepMoKalenb aOpa3sMBHO CTOMKUNA W XUMHUYECKH
croikmit. Momemn: PHSC-155-EPR, PHSC-190-EPR,
PHSC-280-EPR, PHSC-356-EPR.
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Puc. 4 — Bun tepmokabens B pa3pese



JIbIMOBBIE U3BEILIATEIN

JIbIMOBBIE W3BEIIATENId — W3BEIIATENId, PEearupyronme Ha MPOAYyKThl TOPEHHUs, CIIOCOOHBIC
BO3JICHCTBOBATh Ha TOIVIOMIAIOIIYI0 WM PACCEHBAIONIYI0O CIIOCOOHOCTh W3JIYyYEHUS B
uH(ppaKkpacHOM, YIbTPaUOIECTOBOM WM BUIMMOM JHalia3oHaxX CHekTpa. J[pIMOBBIE M3BEIIATEIN
MOTYT OBITb TOYEYHBIMM, JIMHEHHBIMH, AaCHUPAIMOHHBIMH U aBTOHOMHBIMH. Hawnbonee
pPacupOCTPAHEHHBIN TUIT N3BELIATEIA.

IIpu3Hak, Ha KOTOpPBI pEAarvupyroT ABIMOBBIE U3BewIaTend — IbIM. [Ipu 3ammure cucremou
NOXKApPHOW CUTHAIU3AaIllMd aIMUHUCTPATUBHO-OBITOBBIX IMOMEIEHUN HEOOXOIUMO MCIOJIb30BATh
TOJIBKO JBIMOBBIE M3BelIaresu. Mcnoib30BaHue JPYTrux TUIIOB U3BENIATEIEH B aIMUHUCTPATUBHO-
OBITOBBIX TOMEIIECHUSAX 3ampeieHo. KomnuecTBO wu3Bemiarenei, 3allyIIAIINX [OMEIICHHE,
3aBUCUT OT Pa3MEpPOB IMOMEIICHUSA, TUMA HW3BEIIATENs, HAIMYMUS CHUCTEM KOTOPBIMHU YIIPABISET
noXkapHasi CUrHaJin3anus (oXKapoTyIIeHUs, IbIMOYAaleHUs, OJTOKUPOBKH 000pY/I0BaHUS) .

JIBIMOBBIE€ U3BEIIATEIIN PA3INYAIOT:

— OINTHYECKME;

— TOYECYHBIC;

— JIMHEUHBIC;

— aCNUPALMOHHBIE;

— ABTOHOMHBEIE;

— HOHM3AIMOHHLIC.

HNounzaunoHHbIe U3BEATENN TOAPA3ACIISIFOTCS Ha!
— PAaavOU30TOITHbIE;

— DJIEKTPOUHAYKIUOHHBIE.



Onruyeckue ABIMOBBIC U3BCIIATCIIN

JIBIMOBOM  TMOXApHBIM ~ ONTUYECKUU  AJPECHO-
aHasioroBbld u3Bemaresab ESMI 22051E npeagnasnavyen
JUTsl OOHAPYKEHUSI BO3TOPAHUM B TOMEILICHUSIX Pa3TUYHBIX
3IaHUA U COOPYKEHHMH II0 YBEIMYEHUIO OITHYECKOU
IUIOTHOCTH cpenbl npu €€ 3aapIMIIEHHOCTH. M3Bemarens
000pyZIOBaH ONTUYECKOM JBIMOBOM KamMepoll HOBOM
KOHCTpyKLHMH. OHa 00ecreynBaeT MOBBIIIEHHUE CKOPOCTU
oOHapy>KeHHUs, CHUKCHUE U3MEHEHUs UYBCTBUTEIHHOCTH,
BBI3BIBAEMOIO MbBUIBI0, U CHUXXEHUE JIOKHBIX TPEBOT OT
3arpsisHeHU. BcTpoeHHOe mporpamMmMHOE OOecCIeueHHe
YCTPOMCTBA HCIIOJHSAET CJIOKHBIE AJITOPUTMBI, KOTOPBIE
VAYYIIAOT yCTOMYMBOCTH K JIOXKHBIM TPEBOTaM M
MOBBIIIAIOT CKOPOCTh OOHApYKEeHUsI TpeBoru. M3Bemarens
NnepenaéT TEeKyllee 3HAYCHUE ONTUYECKOW IJIOTHOCTH B
MECTE€ YCTAaHOBKM Ha aJpeCHO-AaHAJIOTOBBIA IMPUEMHO-
KOHTpoJbHBIN pubop (AAIIKII). Ilutanue uzBemarens u
cBs3b ¢ AAIIKII npousBoguTcss mo 2-X MPOBOJHOMY
nueiidy. Pexum [IOXAP BkitoyaeTcs mo CUTHAILY
AAIIKII u coxpanserca no nomyudeHus or AAIIKII
KOMaH/Ibl Ha TIEPEX0/] B IC)KYPHBIN pekUM. Pexnm moxap
UACHTU(DUIIUPYETCS HEMPEepPhIBHBIM  CBEYCHUEM JBYX
KpPaCHBIX CBETOAMOJOB, oOecreunBaromux o03op B 360°.
[Ipu HeobxomumocTH s uHAMKanuu pexuma [TOXKAP
BO3MOYKHO TMOAKJIIOYEHUE BBIHOCHOTO CBETOAUOIHOIO
MHAUMKaTopa. B nmexypHOM  peXuMe  CBETOOUOJBI
U3BELIATENS] NEPUOANYECKH BKIIFOUAKOTCA INPUMEPHO Ha
0,2 ¢ (ecnu 3TOT pexum 3anporpammupoBan B AATIKII).

Puc. 5 — JIpmmoBoit ontuueckuit uzinyuyarens ESMI 22051E



ToueuHbIe ABIMOBBIC U3BCIIIATCIIN

ToueuHblil H3BEIATENb pearnpyeT Ha (HaKTOpbI
moXkapa B KOMIIAKTHOH 30He. IIpHHIMI X NeHCTBUs
CIEIYIONIMA: ONTHUKO JJIEKTPOHHOE  YCTPOWCTBO
OoOHapy>KMBaeT NOMNaJaHuEe JbiMa B CIEHHUAIbHYIO
KaMepy JaTudKa, MOCJI€ Yero 3JEKTPOHHAas cXema
yBEJIMYMBAET  MOTpeOieHne  Toka  Iwieddom
CUTHANIM3allUd,  OTO  OTCIEKHUBACT  IMPUEMHO R el )
KOHTPOJIbHBIM npuoop (ITKTI), bopmupys
COOTBETCTBYIOIIIEE U3BEIICHHUE.

[lutanue HSTUX TOXApPHBIX  M3BeHIATENCH % o
OCYIIECTBISETCA MO  Nuieidy  CUTHAIHU3ALNM, , Y>> .
MO3TOMY INPHU MOJKIIOYEHUHN U3Belarenei Tpedyercs 0, I
COOIOIATh MOJISIPHOCTD. If | ||||‘

TodeuHble JBIMOBBIE U3BELIATEIN XOPOUIO TR
pearupyroT Ha CEPbIM AbIM, BBIICISIOUIANCA IIPU \
TIEHUM Ha PaHHUX CTaausax noxkapa. llmoxo \_/
pearupyeT Ha 4Y€pHBIA  AbIM, TONIOIIAIOIINI
uH(ppaKpacHOE U3ITyUYEHUE.

HN3Bemarens MMOYKAPHBIN Il 212-45

[PeACTaBIIACT cobon OITHKO-3JICKTPOHHOC Puc. 6 — 3Bemarens noxapHbiii apivMosoi WIT 212-45
YCTPOMCTBO, OCYIICCTBIISIONICE CUTHAIM3ALHUIO O (JINT1-45) Mapko

MOSBJCHUHM JbIMa B MECTE YCTAaHOBKHU. [Ipu 3TOM

YMEHBIIACTCS BHYTpPEHHEE COITPOTHBIICHUE

U3BEIIATENsl M CBEUECHHUE ONTHUYECKOTO WHIUKATOPA
CTAHOBUTCSI TOCTOSIHHBbIM. [luTanue wu3Bemarenss u
nepenaya curHaina "[loxap" ocyiiecTBiasgeTcs 10
nByxmnpoBogHomy twierdy curHamuzamuu (I1IC) u
COIIPOBOXK/IACTCS BKJIIOYEHHUEM ONTHUYECKOTO
WHMKATOpa MpHU cpabaThIBAHUU U3BELIATES.



JInnenHbie TLIMOBBIE U3BENIATEIHN

YCTpONWCTBO JTUHEMHBIX ABIMOBBIX IOXKAPHBIX
U3BElIaTe]Iel OCHOBAaHO HAa MPHUHLMIE OCIA0JICHUS
AJIEKTPOMArHUTHOTO MOTOKA MEXKIY Pa3HECEHHBIMU B
MPOCTPAHCTBE MCTOYHUKOM W3JTy4YCHUS 151
(hOTONMPUEMHUKOM IO/ BO3ICHCTBUEM YaCTHIL JbIMa.

Hcnonmnenne Takux u3BemIaresneil MOXXeT ObITh
IBYXOJMOYHBIM  (NIEpeaTYUK - MPUEMHUK) WIH
OJHOOJIOYHBIM - TIEpPelaTYUK C TMPUEMHUKOM
COBMENICHBI B OJHOM KOpITyC€, a ONTHYECKUMU Iy
nomajaeT Ha TPUEMHUK Yepe3  CIeIHaIbHBIMI

OTpaXkareb. JlambHOCTB NEeUCTBUA TaKUX
u3Benarenae MoxeT ObITh O0osiee 100 MeTpoB.
3a1bIMJIEHHOCTD KOHTPOJIUPYETCS o

YMCHBIICHHIO MOIIHOCTHU OIITHYCCKOI'O Jy4a,
H3J1y4aCMOrI0 IepCaarTinKoM.

[Io cpaBHEHMIO C TOYEUHBIMH H3BEIIATEISAMU,
JIMHEWHBIE CII0)KHEE TMPU MOHTAXXE€ W HACTPOMKE.
Takxe JMHEWHBIE UW3BEIIATEIM MOIYT  HUMETH
pesieliHbple  BBIXObI, TpPeOOBaTh JOMOJHUTEIHHBIX
[eTIer MUTaHuA.

N3Bemarens moxapHbIi JIBIMOBOM JIMHEUHBIN
UITJI-52C  npenHa3zHaueH Ajis  OOHAapy>KEHUS
3aropaHuid, COMPOBOXKIAIOIINXCS MOSBICHUEM JIbIMA,
W Tepeaud CHUTHalla TPEBOXKHOTO  COOOIIECHHUS
«Toxap» unu «BHUMaHUE» TPUEMHO-KOHTPOIBHBIM
npubopaM; s TNPUMEHEHUS B  IOMEILIECHHUSX,
UMEIOLIUX OOJBIIYIO IJI0IIa b, 0O0JIBIIYIO
MPOTSHKEHHOCTh UK OOJBIITYIO BHICOTY MTOTOJIKOB.

.
- e
L s

Puc. 7 — 3Bemarenp 1moxapHbIi JbIMOBOW JIMHEHHBIN

WTIJI-52C (8-140 m)



ACHI/IpaI_II/IOHHBIG JABIMOBBIC U3BCIIATCIIN

ACHI/Ipa]_[I/IOHHBIe JABIMOBBIC ITOXKAPHBIC N3BCIIATCIIN
IUPOKOI'0 pacpoCTpaHCHUA IIOKAa HC UMCIOT. HpI/ILII/IHa -
CJIIOXKHOCTb MOHTAa)xXa, JOCTAaTOYHO BbICOKasd CTOMMOCTD.
Ho JJIsL O6IH€FO MMpeACTaBICHUA CKa3aTb O HUX CTOUT.

[TpuHIMI UX JIICUCTBUS 3aKJIFOYaeTCs B
NMPOKAYMBAaHUM  4YE€pe3  JIBIMOBOM  JaTYMK  BO31yXa,
3a0paHHOTO B Pa3UYHBIX  TOYKAaX  IOMEIIEHUS.
EctecTBenHoO, pu 9TOM TpedyeTcs MOHTAaX
COOTBETCTBYIOIIMX TPYyOONpPOBOMIOB, JJIMHA KOTOPBIX
MoxeT focturars 100 meTpos.

AcnupanmoHHbIN M3BELIATEIb LASD-1
(A211E-LSR) mnpuHamiexuT K BBICOKOKaUYE€CTBEHHOU
cepum  LASD wu cocTtour wu3 cHenHaIU3UPOBAHHOU
cCUCTEeMBbl TpyOOK, ciyxammx g 3a0opa BO3IyXa,
€MKOCTH C BBICOKOCTAOWJIbHON TYypOWHON M JIBIMOBBIM
Ja3epHbIM u3BemaresneM. CMbICIT aCIUPAllMOHHOTO METO/1a
KOHTPOJIS 3aKJTI0YAETCs B MPOIECCe 0TOOpa BO3ayXa uepes
CUCTeMy TpyOOK M aHaluW3a Ha HalW4Yhe JbIMa.
[IpenmyiiecTBa TaKOro METOAA 3AKIIOYAETCS B TOM, YTO
3a00p BO3AyXa MPOU3BOAUTCS IO BCEMY MOMEIIECHUIO B
oTnMyue  OoT  ToueyHelXx  um3Bemarened.  LASD-1
(A211E-LSR) o6opymoBan ofHOW BO3MyX03a00pHOIA
TpyOKol sumHO#M, npumepHo 100 merpoB. I[JaBHBIM
MPEUMYILIECTBOM  JIA3€PHOTO  JIBIMOBOTO  M3BELIATEINS
SBJISIETCSL BBICOKAs SIPKOCTh M3JIy4yeHUs, Onarofaps yemy
oOecrieuynBaeTcsl MNPAKTUUYECKA HYJIEBOE OTPaXKEHHE OT
CTEH IBIMOBOM KaMepBl. biaronaps TaKou
BBICOKOUYBCTBUTEIIBHOW  CUCTEME,  I0XKapOONACHYIO
CUTyalldI0 MOXXHO THPEIOTBPATUTh JaXe HA YPOBHE
sagpiviieHuss B 0,003n0b\w. B stom cnmydae wumaer
(dhopmupoBaHue CUTHAJIa «BHuManue» u
«IIpenymnpexnenue.

Puc. 8 — Acnupanmonnsiit u3semareab LASD-1
(A211E-LSR)



ABTOHOMHBIE ABIMOBBIC U3BCILIATCIIN

ABTOHOMHBIA —  TOXKApHBIA  M3BENIATEIb,
pearupyromuin Ha OIIPEAEIICHHBIN YPOBEHb
KOHIIEHTPAIIMU a’pO30JIbHBIX MPOJYKTOB TOPEHHUS
(muposr3a) BEHIeCTB W MaTepuajioB M, BO3MOXKHO,
npyrux (¢GakTopoB IoOXKapa, B KOpIyce KOTOPOTO
KOHCTPYKTUBHO OOBEIMHEHBI aBTOHOMHBIN MCTOUHHK
MUTAaHUS W BCE KOMIIOHEHTBI, HEOOXOIUMBbIC IS
OOHapy>XeHMsI ~TIO)Kapa U HETMOCPEICTBEHHOTO
OMOBEIICHUS O HEM. ABTOHOMHBIN U3BEIIATENb TAKKE
SBJISIETCS TOUECUHBIM.

HIIJI-3.4MK aBTOHOMHEI U3BeIIareib
MOYKAPHBIN JIIBIMOBOM ONTUKO-3JIEKTPOHHBIN
NMpeaHa3HaueH JyIsi  OOHApyKEHUs  3aropaHui,
COINPOBOXKIAIOIINXCS TOSBICHUEM JIbIMAa W BbIJIAYU
3BYKOBBIX M CBETOBBIX CHUIHAJIOB OMNOBEIICHUSA O
roxape.

N3Bemarens paboTaeT B aBTOHOMHOM PEKHUME
u nutaercsa ot O6arapeu Tuna DURACELL MN1604
6LR61 nin anamornyHou HanpsbkeHueM 9B.

N3Bemarenp MOXKET 3KCITyaTUPOBATHCS B IBYX
BapuaHTax, JUOO aBTOHOMHO, JIMOO B aBTOHOMHOM
CHUCTEME NOKAPHOW CUTHAIM3ALNH, KOTAa HECKOIBKO
ABTOHOMHBIX u3Belarenen npu MTOMOITU
JBYXIIPOBOJTHOM JIMHUU OOBEAUHSIIOTCS B TPYIIITY, IPU
3TOM  BO3MOXHA  OpraHu3alus  KOJUIEKTUBHOM
MO>KapHOM 3alUThl HECKOJIBKUX MTOMENIECHU.

Puc. 9 — UI1/1-3.4MK aBTOHOMHBI! H3BEIIATENH
MTOKAPHBIN JBIMOBOM ONTUKO-3JIEKTPOHHBIN



I/IOHI/IBaI_II/IOHHBIe ABIMOBBIC U3BCIIATCIIN

HNoHun3anuoHHble T1bIMOBBIE U3BEIIATENN UCIONb3YIOT
CIIOCOOHOCTH MOHOB BO3/yXa MPUTATUBATHCS JTBIMOBBIMU YaCTUIIAMU.
J171s1 3TOTO B 3IEKTPUUYECKOM MOJIE U3MEPUTETLHON KaMepbl
M3BEIATENSI BO3LyX HOHU3UPYETCS C TIOMOIIBIO CIIab0To
Paauo0aKTUBHOTO UCTOUYHMKA. IOHM3MpPOBaHHBIE, TOJOKUTEIBHO U
OTPHULIATETILHO 3aPSKEHHBIE MOJIEKYIIbI Fa3a IBUTAIOTCS MO
BO3JICHCTBUEM BIIEKTPUUECKOTO IO K IPOTUBOMNOI0KHO
3apsKEHHBIM A7eKTpoaaM. [Ipu 3TOM BO3ZHUKAET ANEKTPUUECKHM TOK
M3MEPUTENIBHOW KaMephbl, BEIMYMHA KOTOPOTO 3aBUCHUT OT KOJIMYECTBA
Y CKOPOCTH MOHOB. B mporiecce pekoMmOUHAaIMK 3apsiia
MOJIOKUTEIBHBIX M OTPHUIIATEIHLHBIX HOHOB BO BPEMsI X JABUKCHHUS B
KaMmepe, KOJIMYEeCTBO MOHOB, OTBEYAIOIIUX 3a IEPEHOC 3apsia,
ymeHbliaerca. [Ipyu 3ToM TOk U3MEPUTENBHON KaMephl
CTAOMIIM3UPYETCSI HA HEKOTOPOM KOHEYHOM 3HA4YCHUU,
COOTBETCTBYIOIIEM JICKYPHOMY peKuMy paboThl u3Berniaress. Korga
JIBIMOBBIE YACTHUIIBI TONAAAOT B IPOCTPAHCTBO MEXAY IEKTPOJAMHU
OTKPBITON MU3MEPUTEIILHON KaMephbl U3BEIIATENsl, OHU HAUWHAIOT
MPENSTCTBOBATh CBOOOJHOMY JIBHKEHHIO HOHOB. HekoTopoe
KOJIMYECTBO MPUCYTCTBYIOIINX HOHOB CTAIKUBAETCs ¢ OoJiee
TSDKEJIBIMU JIBIMOBBIMH YaCTHUIIAMU U 33PKUBACTCS HA UX
noBepxHOCTH. [Ipu 3TOM yBenmn4InBaeTcsi ypoBeHb peKOMOUHAIIUN
3apsiaa, a BBICOKasi MHEPIIUOHHOCTH 3TUX JIBIMOBBIX YaCTHIL
(haKkTUYECKH JTUIIAET UX MOABUKHOCTU U HE TIO3BOJISIET JOHECTU
3apsizi K 3JIEKTpoAaM. ITO MPUBOAUT K YMEHBIIECHUIO TOKA
M3MEPUTENBHON KaMephl, YTO CIIY>KUT KPUTEPUEM JIJISl IPUHATUS
pelIeHus 0 BblAaye TPEBOXKHOIO CUTHAJIA U3BEIATEIIEM.

NonunzannoHHbie JIMOBBIE U3BELIATENN TOAXOIAT s
paHHero oOHapy>KEeHHUS MOXKapOB, COMPOBOXKIAIOIIUXCS 00pa30BaHUEM
JBIMOBBIX YaCTHIL JIFOOOTO pa3Mepa U 1IBeTa.

Puc. 10 — ITepBbIit HFOHU3ALIMOHHBIN THIMOBOM
HU3BEIIATEb



P&I[I/IOPBOTOHHBI@ ABIMOBBIC U3BCIIIATCIIN

B noHu3anmoHHBIX OIMOBBIX M3Bemiareisax 1151E
HCIIOJIb3YETCSl U30TON aMepulusi-241, uznyuenue
KOTOPOTO MOHU3HUPYET MOJIEKYJIbI BO3/1yXa B
YyBCTBUTENBHOU Kamepe. [lox nencrteuem
ANIEKTPUUECKOTO TIOJIST 00pa3yIOIIHECs MOJIOKUTEIbHBIE U
OTpHUIIATEeNIbHBIE HOHBI CO3/IAI0T TOK, BEIMYHMHA KOTOPOTO
MOCTOSTHHO KOHTposiupyeTcs. [Ipu nocryrienun B
YYBCTBUTEIBHYIO KaMEpy JIbIMa IPOUCXOAUT YMEHBIIICHUE
TOKa U3-3a O0bEIMHEHHSI YaCTU MOHOB HA TTIOBEPXHOCTHU
yacTull fbiMa. [Ipy CHH>KEHUU BETMYMHBI TOKA J10
MIOPOTrOBOT0 YPOBHS MIPOUCXOAUT AKTUBU3ALIMS
H3BEIIaTeIIs.

Pexxum "Iloxkap" coxpaHnsercs u nmocine
pacceuBaHus AbIMa. BO3Bpar B 1€KYPHBIN PEXKUM
MIPOU3BOJIUTCS KPATKOBPEMEHHBIM OTKIIOYCHUEM
HanpspkeHus nutanus. Crenuan3upoBaHHas
MHUKpOCXeMa, 00eCIIeYrBAET MOBTOPSIEMOCTh NTapaMeTPOB
TP TIPOU3BOJICTBE U CTAOMIHLHOCTH paOOTHI M3BEIIATENS B
TEUYEHHE BCEro CpoKa CiyXObl. IOHU3aIIMOHHBIN HCTOUHUK
M30TOI aMepuliusi-241 HaXoaUTCsI B TEPMETUIHOM
KOPIIyCE, a €r0 aKTUBHOCTh HACTOJILKO HU3KA, YTO HE
YBEITUYMBAET YPOBEHb €CTECTBEHHOTO ()OHA U HE
(bukcupyeTcsi OITOBBIMH JI03UMETpamMu. Vcrons30BaHHbBIC
B m3Bemareisax 1151EIS nonn3anmonnble HCTOYHUKH
O0CBOOOXICHBI OT PAIUAIMOHHOTO y4YeTa M KOHTPOJIS.

Jlng BU3yaJibHOM UHAMKAIIMA COCTOSTHUS
M3BEIIaTeNsl yCTaHOBJICHBI JBA CBETOMO/Ia KPACHOTO
1[BETa, 00E€CIICUNBAIOIINE MHANKAIIUIO PEKUMA
u3BelaTens ¢ yriom o63opa 360°.

Puc. 11 —IpimoBoi1 paguousoronubii u3Bemarens 1151E



9JI€KTpOHHI[YKI_II/IOHHBI€ JABIMOBBIC U3BCIIATCIIN

[lpuniun  paGoThl  M3BEHIATENA:  a’PO30JIbHBIC
YaCTUIbl 3acachlBalOTCA U3 OKpYXalolled Cpenbl B
UWIUHAPUYECKYI0 TpyOKy (Ta30oxoA) TMpU  MOMOIIH
MajorabapuTHOrO AJIEKTPUUYECKOr0 Hacoca M MoMNajaroT B
3apAHyI0  Kamepy.  31ech, I[OA  BO3/ACHCTBUEM
YHUTIOJIIPHOTO KOPOHHOTO paspsna, YaCTHUIIBI
npuoOpeTaoT OOBEMHBIM  DJIEKTPUUECKHM  3apsa W,
JBUTAsCb  Jajee 10  ra3oxoay, IONAJalT B
U3MEPUTENIBHYIO  Kamepy, TIIe  HaBoaar Ha €€
M3MEPUTENILHOM  JJIEKTPOAE  JJIEKTPUYECKUH  CUTHAJ,
MPOMOPIMOHANBHBI  00BEMHOMY  3apsly YacTUIl W,
CIEeIOBaTeNIbHO,  WUX  KOHUeHTpauuu. CurHan ¢
M3MEPUTEIBLHON KaMephl MOMANAET B NIPEABAPUTEIBHBIN
YCWJIMTENb W Jaiiee B OJOK 0OpabOTKM W CpaBHEHUS
curtHana. JlaT4vk OCyIIECTBISIET CEJIEKLUUIO CUTHala IO
CKOPOCTH, AaMIUIUTY€ ¥ JJUTEIBHOCTH ¢  BBIJACT
UHGOpPMAIMIO TIPU TMPEBBIINICHUN 3a/laHHBIX MOPOTOB B
BH/JIC 3aMbIKaHUSI KOHTAKTHOTO peJie.

Mzemarens MWII-JID oTHOCHTCS K JBIMOBBIM
MOKapHbIM ~ W3BELIATENSIM,  NPEAHA3HAYEHHBIM  JUIA
oOHapy)XeHHs B  BO3IYyIIHOM  cpeae  MPOIYKTOB
HHU3KOTEMITIEPATypPHOTO MAPOJIN3a pasyiararomxcs
MarepuasioB. lcrmonbs3yeMbli B HM3BELIATENE  METOJ
KOHTPOJISI TO3BOJISIET OOHAPYKUTh HEIITATHYIO CUTYaIUIO
(MensieHHo Pa3BUBAIOLIYIOCS MOKapOOIACHY IO
CUTYyalUI0), MO0 HapyUIEHHUs] TeMIIEpaTypHBIX PEKUMOB
SHEPreTUYECKOro 00OpYAOBaHMS 1O BO3HUKHOBEHUS
noxapa. OJEKTPOMHIAYKIIMOHHBI ~ METOJl  MO3BOJIIET
0OHapyKUTh Ieperpys3Ku B DHEPreTUYECKOM
o0OpyIOBaHUM U TMPUHITH MEPhl K YCTPAHEHUIO
NPEACTOSAIE  aBapUMHOW CUTyallMM €me JO0 €€
BO3HUKHOBEHHUSI.

Puc. 12 — N3Beniarens aMeKTPOUHAYKIIMOHHBIN JHIMOBOM
HII - JID



W3Bemiarenu rmiaMeHu

H3Bemarens miaMeHu — HN3BCIIATCIIb, pearnpyronmﬁ Ha
QJICKTPOMArouTHOC U3JITYUCHUC TINIAMCHU WJIA TJICIOIICTO OoYara.

W3Bemareny miaMeHu NPUMEHSIOTCS, KaK MPaBWIIO, IS
3alllMTBl  30H, TI1e HeoOXoAuMa BbicoKas 3(PPEKTUBHOCTH
oOHapyXeHHsl, TOCKOJIbKY OOHapyXeHHe MoKapa U3BeIaTeIsIMU
IJIaMeHU TPOUCXOIUT B HavyalbHOM (a3e moxapa, Koraa
TeMIieparypa B TOMEIIEHUU elI€ Janeka OT 3HAYeHUM, Npu
KOTOPBIX Cpa0aThIBAIOT TEIUIOBBIE IMOXKApHBIE W3BEIATEIH.
W3Bemarenu miuamMeHu 0OECIEUMBAIOT BO3MOXHOCTH 3aIUThI
30H CO 3HAYUTEIHHBIM TEIJIOOOMEHOM M OTKPBITHIX IUIOMIA/IOK,
IJ€ HEBO3MOXXHO TMPUMEHEHHE TEeIUIOBBIX M JIBIMOBBIX
u3Bewarenel. M3Bemjarenu I1IaME€HH IPUMEHSAIOTCA  JJIA
OpraHMu3allii KOHTPOJI HAJIWYUS TEPerpeThiXx MOBEPXHOCTEH
arperaroB IpU aBapusiX, HapUMep, AJi1 OOHAPY>KEHUS T0XkKapa B
cajloHe aBTOMOOWJISA, TOJ OOIIMBKOW arperara, KOHTPOJIS
HaJUM4usg TBEPAbIX (ParMeHTOB TNIEPErpeToro TOIJIMBA Ha
TpaHCIOpTEPE.

N3Bemarens miamenn CrnexktpoH-204H mist OTKPBITHIX
IUIOIIAI0K, CKJIAJCKUX ITOMEIICHUH, IIeX0B M T.JI. YCTOMYHUB K
BO3JICCTBUIO COJSTHOIO TyMaHa. BCTpOEHHbI YyBCTBUTEIbHBIN
aneMeHT. [lpuy  uMcCHoOiIb30BaHUU  KPENEKHO-IOCTUPOBOYHOTO
ycrporictBa K-04, yCTaHOBJIEHHOTO Ha BEPTUKAIBHOW OIOpE,
ONTHUYECKAsi OCh YYBCTBUTEIBHOTO 3JIEMEHTa (DUKCHpYeTCs B
BEPTHKAJIbHOM TJIOCKOCTU MOJ yrioM 60°, a B TOpU30HTAIBHOMN
IJIOCKOCTH BO3MOYKHA FOCTUPOBKA B mpeaenax +£45°. JlanbHOCTh
oOHapy>keHHs TeCcTOBOTO ovara noxapa : TII-5 (a-renran) 30 m.,
TII-6 (3TunoBbIi criupT), 12 M, yron o63opa 90 rpaja, muTaHue
9-28 B, 1ok B pexume «J/lexypnsiity He Oomnee 0,15 MA, B
pexume «Iloxxap» He 6omnee 3-22 MA, ot -10 g0 + 55 °C.

Puc. 13 — Cnexrpon-204H (Crniektpon-103.H)
U3BeIlaTeNb MOXKAPHbBIN TUIAMEHH



[ 'a3oBbIEe U3BeIarenu

Nzsemarens UIT 101/435-1-A1/2 «OkcniepT» npeaHa3HAYeH
JUIs OOHAPYKEHUSI 3arOPaHUi, COMPOBOXKIAIOIINXCS IPEBIIICHUEM
TEeMIIEPaTypbl OKPYKAIOIIEH CPe/Ibl BHIIIE YCTAHOBICHHOTO
MIOPOTOBOTO 3HAYEHUS, WIH BbIIETIEHUEM MHUKPOJI03 yTapHOTO raza
(MOHOOKHCH yIiepoja), KOTOpoe MPOUCXOAUT MPU TIIEHUU U TOPEHUH
MaTepuasoB, U Mepeaayn CUrHalia TpeBOXKHOro coobenus «Iloxapy»
MIPUEMHO-KOHTPOJIBHBIM MpUbopam.

[To xapakrepy peakiuu Ha MPEBBILICHIE TEMIIEPATYPHI - .
u3semarens WUIT 101/435-1-A1/2 "Dxkcnept" oTHOCUTCS K 2
MaKCHUMAaJIbHBIM TEIUIOBBIM M3BELIATENsIM, KOTOpbIe (POPMHUPYIOT E——
W3BEIlIEHUE O ToXKape MPH JOCTIKEHUU TeMIIepaTypbl cpadaThIBaHUS '
n3Bentarens no kiaccy Al cormacuo HITB-85-2000.

1o wyBcTBUTENBHOCTH K MOHOOKHCH yriepoaa CO (yrapHomy
raszy) uzsemarens UIT 101/435-1-A1/2 "Okcnept" oTHOCUTCS KO 2-MYy
KJIacCy ra30BbIX MOXKAPHBIX W3BelIaTesel, yyBcTBUTENbHbIX K CO, 1
pearupyeT Ha koHIeHTpauuio ot 41 no 80 ppm cortacuo HIIb 71-98.
W3Bemarens JkcnepT He MpeAHa3HaueH JUIsl KOHTPOJIS 3ara30BaHHOCTH
paboueil 30Hbl yrapHbIM I'a30M.

H3Bemarens INPpUMCHUM B YCJIOBUAX, KOT'Ia MAJIOC
MOCTYIINICHUC KHUCJIOPOJAA BbI3bIBACT HECIIOJIHOC CI'OPAHHUC.

I"azoBbiit U1 HeaekTrBEH B YCIOBUSIX YUCTOTO TOPEHHUS Puc. 14 — Uzsemarens UIT 101/435-1-A1/2
(THna BOCIUTAMEHEHMS KHIKOTO TOIUIUBA), KOT/1a OSBISIOTCS HU3KUE

«IKCTepT»
YPOBHHU raza CO, IOCKOJIbKY ITPOUCXOAUT 3aKOHUYCHHOC CIr'OPAHUC.

l"azoBbrii U1 HENB3s1 IPUMEHSITH B Cilydasix, KOraa
CyILIEeCTBEHHBIE YPOBHU MOHOOKcH A yriiepona (1o 10 ppm),
IIPUCYTCTBYIOT B HOPMAJIBHBIX CUTYaLUsAX.

l"azoBbrii U1 HENB3s1 IPUMEHSITH B Cillydasix, KOIa BO3AYyX
3arps3HEH MOJIEKyJaMM CIUpTa (BKJIIOYasi 3TUIOBBIA CIIMPT U
METaHOI1), BOOPO/] (HapuMep, MOMELICHUs IS 3apsIKu
aKKyMYJISITOPOB), PA3IMYHBIMU a3pO30JIIMU, 0COOEHHO Ha OCHOBE
aMOp(HOI OKUCH KPEMHHUSL.



[IpoTouHkI€ TTOKApPHBIE U3BEIATEIN

[IpoTounsie MOJKapHbIe H3BeEIIaTe]IN JUIS
oOHapykeHus1 (PaKTOPOB TOXKapa aHAIM3UPYIOT CPEmy,
paclpoOCTPAHAIONIYIOCA 10 BEHTWISIIIMOHHBIM KaHajiam
BBITSDKHOU BEHTUJISIIIUU. H3Bemarenu cienyer
yCTaHaBIIMBaTh B COOTBETCTBUM C HWHCTPYKLIHUEH IO
JKCIUTyaTalldd JTUX HU3BEIIaTeell W PEeKOMEHIAIUSIMHU
W3TOTOBUTENS, COTIACOBAHHBIMU C  YIOJIHOMOYEHHBIMHU
opraHuzanusaMu  (MMEIOIIMMH  pa3pelieHHe Ha  BUJ
NESATENIHOCTH).

[Iporounsie IBIMOBBIC U3BeNlaTeIn VESDA
HENpPEepPBIBHO BCACBIBAIOT BO3/YX npu TTOMOIIIN
BBICOKOA(D(DEKTUBHOTO acmuparopa dYepe3 cucremy Tpyo.
[Ipoba »3TOro BO3mMyXa 3aTeM MPOIYCKAaeTCs  4epes
IByXCTyrneH4arslii ¢uibTp. llepBasi cTymeHp ynansier mbUib U
3arpsi3HEHHE 7O TOro, Kak IMpo0a BO3Ayxa IOCTyHaeT B
ONTUYECKYI0 Kamepy OOHapyKeHUs JAbIMa. YHHUKalbHa
OCOOEHHOCTh BTOPOM  CBEPXTOHKOM CTYNEHH OTYHUCTKH
3aKJII0YaeTCsd B TOJade JIOMOJHUTEIBHOW TOPIMU YHUCTOTO
BO3JyXa [UIsl MPEeNOTBPAILlEHUS 3arpsS3HEHUs] ONTHYECKUX
MMOBEPXHOCTEH M ISl 00ECIIEUeHUs CTA0OMIBbHOCTH KaTMOPOBKHU
U JUIMTENBHOTO CpoKa ciy>kObl m3Bemarens. Ilocne ¢unbTpa
mpoOa BO3AyxXa TMOCTyHmaeT B KaJuOPOBAaHHYIO KaMepy
OoOHapyXeHHs, KOHTPOJHMPYEMYIO CTAaOWJIBHBIM JIa3€pHBIM
uctouHukoM. [Ipw Hanmuuuu apiMa B M3MEPHUTEIBHOU Kamepe
CBET  paccemBaeTCs W  HEMEJICHHO  PETUCTPUPYETCS
BBICOKOYYBCTBUTEIHHON MPHUEMHON CHUCTEMOW. 3aTeM CHUTHal
0o0pabaTheIBaeTCA M TMPEACTABIACTCS MOCPEICTBOM JIMHEHHOTO
MIKaJbHOTO WHIWKATOpa, TOPOTOBBIX HWHIMKATOPOB CHUTHAIA
TpeBoru w/wnm Tpaduueckoro aucres. Jlamee wu3Bemarenu
VESDA, udepe3 pene win BBICOKOYPOBHEBBIM HHTEpeiic,
nepenaroT 3Ty HWHPOpPMAMI0 Ha MPUEMHO-KOHTPOJIHHBIN
MOKapHBIA PUOOP, MPOTPAMMHYIO CUCTEMY YIPABICHHUS WU
CUCTEMY YIIPABIICHUS MPEATNPUATHCM.

Puc. 15 — Cucrema nmpoTOYHOTO JIBIMOBOTO U3BEILIATEA
VESDA

KAPTPIX

YAANEHIE

LASER PLUS I earop NasepHas kavepa

Puc. 16 — I'naBusbIii 0ok n3Bemareins VESDA



Pyunbie n3Bemarenu

[ToxapHblii py4YHOM U3BEIIATENIb — YCTPOMCTBO,
NPEAHA3HAYEHHOE [UI PYYHOIO BKIIIOUEHMS CHUTHala
MOXAapHOW TPEBOTM B CUCTEMAX IMOXKAPHOW CUTHATIW3ALNHU
W TOXaApOoTylIeHUs. PydHble mNOXKapHBIE W3BELIATENN
CJeayeT yCTaHaBIMBAaTh HA BBICOTE 1,5 M OT YpOBHS 3eMIIH
nny nosa. OCBEHIEHHOCTh B MECTE€ YCTAHOBKH PYYHOTO
MOXapHOTO U3BeHIaTes 10JkHa ObITh He MeHee 50 JIk.

PyuHble  moxapHbIE — W3BEHIATEeIN  JIOJDKHBI
yCTaHABIMBAaThCSI HA IMYyTAX OBaKyalldkd B MeECTax,
JNOCTYIHBIX JUISI WX BKJIIOYEHHUS TP BO3HUKHOBEHHH
noxapa.

B coopyxeHusx s HA3eMHOIO  XpPaHEHUSA
JIETKOBOIUIAMEHSIIOIIUXCS U TOPIOUUX KUJKOCTEN py4YHbIE
M3BEILATeNIM YCTAHOBIMBAKOTCS Ha 0OBAJIOBKE.

N3Bemarens TOXKAPHbIN py4YHOU
WCP3A-ROOOSF-IS - 3T0 wu3Bemareslb MHOTOPa30BOIO
IeNCTBUS, MPeIHa3HAYCHHBIN 111 (POPMUPOBAHUS CUTHAIIA
"Iloxxap" Ha mnpueMHO-KOHTposbHBIE mpudopsl (ITKII)
MIOKAPHBIX M OXPAaHHO-TIOKAapHBIX CUTHAIM3ALUN  BO
B3pbIBOOMNAcHBIX 30Hax (MapkupoBka OExiallCT4 X).
KoHcTpykius n3Bemnaresns u TEXHOJIOTHS U3TOTOBICHUS, a
TaK)X€ HUCIOJIb3yEMbI€ BHICOKOHA/IEKHBIE MEPEKIIOUATENH,
paccuMTaHbl ~Ha  MHOTOKpaTHOE€  BKJIIOYEHHE U
BBIKJIIOUEHHE, OOECHEeurBalOT, B KOHEYHOM HTOTE,
0e30TKa3Hyl0  paboTy B  TEYEHHE  MPAKTHUECKH
HEOTPAaHUYEHHOTO BPEMEHHU.

W3Bemniarenb COCTOUT U3 MbUIEOPHI3TO3aLIUIIIEHHOTO
MPSMOYTOJIBHOTO TIJIACTMACCOBOIO KOpIyca, Ha MepeaHen
MaHeJIM KOTOPOTO M300paKEH PHUCYHOK, MO3BOJISIONINI
JIETKO TIOHSITh MOPSIOK €ro BKIroYeHUs B pexxkum "[loxap".

Puc. 17 — N3Bemarens noxxapHblil py4yHOM
WCP3A-ROOOSF-IS



YIIbTpa3ByKOBBIE U3BEIATEIN

IIpy BO3HMKHOBEHMH MOXKapa BO3HMUKAIOT
TypOyJIEHTHbIE TOTOKH BO3AyLIHON cpeabl. Ilon mux
BO3JICMCTBUEM YIBTPA3BYKOBOE IIOJIE, 3AIIOJIHAIOLIEE
nomeuieHue, usmensercda. lIpoucxomur wusmMeHeHue
DHEPIruM YJIBTPa3ByKa H3-3a MONIOLIEHUS TEILUIOBBIM
IIOTOKOM M OTpaXX€HUWe OT TpaHUIBl pasaena
TypOYyJIEHTHBIX MOTOKOB. ['paHMIa KOHBEKTMBHOMU
CTPYH HaJl O4aroM IIOKapa HEyCTOWYMBA, IOITOMY
BO3HUKAET aMIUTUTYIHO-(a30Bast MOZYJIALAS
YIABTPa3BYKOBOIO MOJIsA. YIbTPa3ByKOBbIEC U3BEILATEIIN
COYETaIM OXPaHHbIE W MOXKapHble (YHKIUH, MOTIIU
paboTaThb TOJBKO B 3aKPHITOM IOMEHICHUH TIpU
OTCYTCTBHUH JIBUTAKOIIUXCS MPEIMETOB.

VnbprpasBykoBoe moje Ha  oOwbekre (B
KOHCTPYKUMM u3Bemarened 1979 roma) cozmaercs
ANEKTPOAKYCTUUECKUM MarHUTOCTPUKIIMUOHHBIM
npeoOpa3oBaTeieM, KOTOPBIM MPEICTaBISIET CO0Oit
MEXaHWYECKYI0 KoJeOaTrelbHyl0 cHucTemy. Takoi
npeoOpa3oBareb 00paTUM W TPUMCEHSETCS B
Ka4eCTBE MPUEMHUKA W U3JTydaTessl yIbTPa3ByKOBBIX
KOJICOAHUH.

NzBematens "Oxo0-5" mnpenHazHaueH s
OOHapYy>XECHUsI NBWXKCHHUS HAPYUIUTEIS WM HATHYUS
OTKPBITOTO OYara IjIaMeHH B OXPaHIEMOU 30HE.

W3Bemarens  QopMupyer B OXpaHSIEMOM

MIOMEIIEHUU CILIOLIHYO 00bEMHYIO 30HY
oOHapyxeHHsl. MakCUMaIbHBI 00bEM OXpPaHSIEMOTO
ITOMEILECHUS (npu WCIIOJIb30BaHUN OJTHOTO

u3Bemtarenst) — 250 m3 (10x5x5 M). MakcumainbHast
IaJIbHOCTD JIEUCTBUS U3Bemareist — He meHee 10 m.

Puc. 18 — YapTpa3BykoBoii uzBemaresns "Ixo-5"



