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NPEAUCNOBUE

1. PexoMmeraaumu paspaboTaHbl noa arnaon Metoaudeckoro coserta [enapramenTa 6e3o-
MacHOCTH K YpelsbiHaiHbIX cuTyauuit MuHuctepctaa Poccuiickoit deaepaumiu no atOMHo 3Hep-
ruu (cetivac fienapraMeHT 6e30NacHOCTH, 3KONOTUN M YPE3BbIHANHBIX CUTYaLIUiA).

2. Pykoeoaurtenu pa6orel;

K.T.H., C.H.C. Yebbiwos C.B., A.T.H., c.H.Cc. ToneHos B.B. (OryN HAL « CHUNM»),

3. UcnonHutenu:

K.T.H., C.H.C. HebBriwos C.B., 4.T.H., ¢.H.C. [ToneHoB B.B., k.T.H., C.H.C. ApTemeHkoBa J1.B., AcT-
peavHos WU.B., K.T.H., C.H.c. KoBaneHko B.B., K.T.H., C.H.c. MeTpos B.WU. (®IYMN HUL| «CHUUN»).

4. PexoMenaaLuu paccMOTpeHb! 1 ogobpeHs! Ha sacegaqnn MeTtoauueckoro cosera [JBHC
Munaroma Poccun 26 pespans 2002 r., npotokon Ne30 u yTeepxaeHsl Pykosogurenem [lenap-
TameHTa 6e30nacHOCTU K upessblvaiitbix cuTyaumih MuHatoma Poccun A M. AranoebiM 29 mapra
2002r.

5. PekomeHaauuu paspaboTaHbl Ha OCHOBaKuM npukasa MuxucTpa Ne557 or 25.09.2000r. «O
BBeaeHnu B peictane HopM paauauuonHoi 6esonacHoctn - HPB-99 u OCHOBHbLIX CaHNUTaPHbIX
npaeun obecneyeHns paavaunoHHoi 6esonacHoctu - OCMOPB-99» u B8 pa3BuTue orpacnesoi
nporpammbl «Beeaerue B aelicTaue Hopm paaunaumonHon 6esonacHocty - HPB-96 Ha npeanpu-
ATURX Munatoma Poccum».

Uensb - oGecneueHue cnyx6 paamaunoHHOTro KOHTPONSA OTpacnNi MHHopMaUnein 0 COCTOSHUN
napKa annapartypb LO3UMETPUYECKOTO U PAANOMETPUUECKOTO KOHTPONS, CNEKTPOMETPOB, cyeT-
YMKOB U3NYYEHNA YENOBEKA U CUCTEM PAANALIMOHHOTO KOHTPONS, @ TakKe BO3MOXHBIX nyTsax obec-
neyYeHUs NPEANPUATUIA OTpacu 3Tol annaparypoi.

PE®EPAT

Obvem - 141 n.
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KonuuecTso Tabnuy - 33.

KonuuecTeo ncnonssyembix UCTOMHUKOB UHbopmaumu - 133,
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uMoHHan 6e30NacHOCTb, paANaUNOHHLIA KOHTPONL, A03UMETPUUECKMIA KOHTPONL, PAAUOMETPU-
YECKWI KOHTPOMNb, KOHTPONb paanaLMoHHON ODCTaHOBKM, BHeWHee U BHYTpeHHee obnyuyenve,
achdeKTUBHAA 1 IKBUBANEHTHASN A03bI, AOIMMETPUYECKUE, PaAUOMETPUYECKUE NPUGOPLI, cnekT-
POMETPbI, CHETUMKM U3NYYEHUR YenoBeka, annaparypa paguauuoHHOro KOHTpons, npudopHoe
obecneuenue,

Mposenex aHanu3 KOPMaTUBOB U NPaBMUN, KOTOPLIE coaepxarcs 8 HPE-99 u OCMIOPE-99, a
TakXxe METOAMYECKMX YKa3aHNA N pekoMeHAauui, pa3paboTaHHbIX B CBA3KU C BEEAGHUEM B AeH-
CTBUE 3TUX AOKYMeHTOB. [poaHannaupoBaHs!l OCHOBHBLIE TEXHUYEeCKUe TpeBOBaHUS K annapary-
pe paanaLMOHHOro KOHTPONS, NPpeAHa3HaueHHON ANs oBecneyeHna paanaLMoHHo# 6e3onacHoc-
TH, PAaCCMOTPEHO COCTOAHME OTEHECTBEHHOrO Napka annaparypbl. [laHbl peKOMeHAALMI NO BO3-
MOXHBIM NYTAM 1 MeXaHU3Mam 0GHOBNEHYA annapaTypHOro napka npeanpuATHiz oTpacny,
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BBEOEHUE

Hacroswme PexomeHaaLum NOArOTORNEHI NO UTOTaM BLINONHEHWUS HAY4HO-UCCneRoBarens-
ckoii paboTbl «PekoMeraaLmu o npubopHomy obecneyeHIio LO3UMETPUHECKOTO ¥ paauomMeTpu-
Yeckoro KoHTpons B coorsetcTeun ¢ HPB-99 1 OCNOPB-99» (wudp «Metoguka-2»), kotopas
fIPOBOAUNACH B COOTBETCTBMYU C TeXHUHECKUM 3aaHNEM, BbIgaHHLIM [lenaprameHTom Besonac-
HOCTU U YpeaBbiMaiHbiX cutyaumi (REHC) MunaToma Poceuu u yreepxaeHHbiM Pykosoautenem
OBYC A.M. Aranoebim (pabota 3akoHueHa B 1ke. 2002 r). 3akaauuk paboTtsl - JEYC MuHatoma
Poccuu

HUP «MeToguka-2» sisunace gansHenWwnM passuTUEM HayUHO-UCCNEeR0BaTeNbCKoN paboTb
«PekomeHaaumm no npnGopHOMY ofecneveHuio A03UMETPUYECKOTO 1 PAANOMETPUUECKOTO KOHT-
pons B coorseTcTauu ¢ HPB-96» (wndp «Meroaukar) per Ne Y81933, BbinonHeHHON KONNeKTU-
Bom asTopos 8 HAL, «CHUUM» 8 1997 1.,

B PekomeHaauvsix nposegeH aHanus HPB-99, OCNOPB-99 n MeToguueckux ykasaHum, pas-
paboTaHHbIX B nocneaHee BpeMs Anst ycTaHosneHns obwmx TpebosaHuiit K cucteme A03UMETPU-
YECKOro KOHTPOSA ¥ KOHTPONA paguaunoHHoi 06CTaHoBKM, HaNpaBNEHHLIX Ha obecneverne pa-
AnaumnoHHoi 6e30nacHoCTU NepcoHana npeanpuaTui oTpacny, paboTalowero ¢ UCTOMHUKaMK
MOHU3NPYIOLLErO N3NYYEHUS.

MpoBeAeHHbIN aHanua COCTOSHUA annapaTypbl PaAKaLUMOHHOTO KOHTPONA 6asnposanca Ha
pesyneratax nocneaxux paspaborok AOMMETPUYECKOR, PAAUOMETPUHECKOA U CNIEKTPOMETPU-
YecKoi annapaTyphl, @ TakKe CUCTEM PaAUaUMOHHOIO KOHTPONS, BbINOAHEHHBIX B8 OI'YMN HAL
«CHWUWM», THY «MBD», PHL K1, HAUT, PHU ®3U, ASXK, BHUN3®, PU um BT Xnonuua,
HMNN «Jo3ax», NO «Mask», 3A0 «HUTOH», AO «MHTPA», HN® AN «JIOM3KC», apyrux npea-
NPUATURX U CepuitHbIX 3aBogax PO, a Tawke YkpawHbl, Benapycu, GunnaHauv n paaa apyrux
CTpaH, TaK 1 Ha OLIEHKE NPOMBILLINEHHON annapartypbl, KOTOPas UCNONb3yeTcA B HacTosLiee Bpe-
MA B npakTuke cnyx6 pagvaumoHHo#i 6e3onacHocTy npeanpusTuit MuHncTepcrsa.

B PekomeHaauunax npuBefeHb) CPaBHUTENbHBIC XapaKTEPUCTUKN TEXHUYECKUX CPEACTB pa-
AVALIMOHHOTO KOHTPOMA NO PA3NUIHLIM BUAAM U3MEPEHUIA UOHUIUPYIOLLIUX U3NTYUEHWUA, NO3BOAR-
lowme BbiOpaTh 1 OLIEHNTL BOIMOXHOCTH MCNONb30BAHNA annapaTtypbl B NPOU3BOACTBEHHbLIX YC-
nosuax.

Inasbl 1 u 2 8 PekomeHaauuax NnybnukyloTca B COKpaLeHHOM BapyuaHTe.




Mnasa 1. AHANU3 COBPEMEHHbIX HOPMATUBHO-METOAUYECKUX
AOKYMEHTOB MO OBECMEYEHUIO0 PAOVALIMOHHOW BESONACHOCTHU

BeeneHue B peiicteue 3akoHa PO «O caxHuTapHo-snuaeMuonoruieckom bnarononyunm Ha-
cenexus», degepanbHbix 3akoHos «O paanaunoHHoi HesonacHocTn HaceneHus» u «O6 ncnono-
30BaHWM aTOMHOI 3Heprumn», Hopm paguauvonHoin 6esonacHocTu - HPB-99 u OcHOBHbIX CaHu-
TapHbix Npasun obecneveHus paavaunorHon GesonacHoctu - OCMOPB-99 notpeGosano npu-
BE[EHWA B COOTBETCTBUE C 3TUMU AOKYMEHTaMU HOPMaTUBHO-TEXHNYECKON AOKYMEHTaLuK, per-
NaMEeHTOB J03MMETPUYECKOro KOHTPONS, 06beMa U KauecTsa paanaLMOHHOO KOHTPONS Ha npea-
NPUATUAX, HaXOAAWMXCA 8 BeAeHUn MuHaToma Poccuu Unu NOROTYETHBLIX €My OpraHu3aLuax
deaepancHoro Ynpaesnexus meauko-6uonoruueckux u akcTpemanbHbix npobnem, ocywecTens-
IOLLWX TOCYRaPCTBEHHbIA HAA30P U PerynupoBaHue B obnactu obecneuenns paguaumonnon be-
30MacHOCTW NpY UCMOMNbL30BaHNW aTOMHOW 3Hepruu, a Takxke npubopHoro obecneuenun [1-40].

1.1. KomnnekT nokymeHTORB no ob6ecneyeHuio paanaumoHHon 6esonacHocTy,
pa3paboTaHHbIX B CBA3M C BBeaeHueMm B aencteue HP6-99 n OCNMOPE-99

B cBA3un ¢ BBeAEHMEM B AeWCTBUE HPE-96[99 MwuHucTepcTao PO no aToMHOM 3HEpruu paspa-
6otano MporpamMmy No BBEAEHUIO B AEWCTBUE HOBLIX HOPM paguauuoHHON 6e3onacHOCTU Ha
npeanpuaTUax orpacnu. OTBETCTBEHHbIM 3a BhinonHeHwe MporpamMms! senseTca [lenapraMmeHT
6e30nMacHOCTY 1 Ype3BbiNaiHbIX cUTyauun MuHUCTEpPCTBA (Kak yxxe oTMeuanocs, ceiyac [enap-
TameHT Be30nacHoOCTK, 3KONOTUW K Ype3BbiMaHbLIX cuTyaumih - ABIYC)

Lienb Mporpammet - paspaboTka HeobxoauMbix MEpONPUATUIA, HanpasneHHbIX Ha COBEPLUSH-
CTBOBaHUe HOPMATUBHOrO, MeToauyeckoro u npubopHoro obecneverns paamauroHHOro KOHTPO-
NA, OCYLUECTBNEHWE OPraHWU3aLMOHHbIX U TEXHUHECKUX MEPONPUATUIA, 0BecnedYnBalownx yMeHs-
LUeHue A03bl MOHU3UPYIOLLIETO U3NYYEHUS OT BHELLHEro U BHYTPEHHEro obnyyerus nepcoHana

MNporpamma npenycmaTpuBana Bbifyck U BBeAeHue B AeNCTBUE HOBOW peaakuuu Hopm pa-
Avauuonron GesonacHocTy - HPB-99, 3asepiuenne paspaboTku u BBeneHue B gencreme OcHOB-
HbIX CAHUTaPHbIX NpaBun obecnedenus paguaunoHHon 6esonacHoctu - OCMOPE-99 B Hacros-
ljee BpEMA OHa NpeaycMmaTpuBaeT 3aseplueHine pa3paboTky OoTpacnesolt HOPMATUBHO-TEXHNU-
YEeCcKOW AOKYMEHTaUWK NepBoro YpoBHs, paspaboTKy oTpacnesoin HOPMaTUBHOK AOKYMEHTaLUY
BTOPOrO YPOBHS, pa3paboTky OTAENbHbLIX TEXHUYECKUX CPeACTB PAAUALIMOHHOTO KOHTPONA N UK-
AVBUAYANbHOM 3aLNThI, BHINONHEHWE MepOonpuAaTHiA No ofecneyeHnio KayecTea paauaLMoHHON
6e30nacHOCTH, a TakKe BbINONHEHWE Pa3NUUHbLIX OPraHU3aLUMOHHO-TEXHUYECKUX MEPONPUATHIA

Paspen Mporpammbl «Pa3paboTtka oTpacneson HOpMaTUBHO-METOAUHECKONA AOKYMEHTALMM
NepBoro ypoBHA» NpeAycMaTpuBaer paspabotky obuiux TpebosaHuit K OpraHM3aLum CUCTEMbI
obecnevenns pagmaunoHHon 6esonacHocTh Ha npeanpuaTax MuHaToma Poccun, CaHuTapHbix
npasus NPOEKTUPOBAHWUA U SKCNNyaTaLUn NPEANPUATUA U ycTanoBok MuHatoma Poccuu, Meto-
Andeckux ykaanuid (MY) no paauaunoHHOMY KOHTPONIO Ha npeanpuAtuax Munaroma Poccuu

K MeTogunueckum ykasaHuam nepsoro yposHA OTHOCATCA (puc.1, puc 2)

* MY no onpeaeneHunio uHauBnAYyanbHbIX 3 HEKTUBHLIX U IKBUBANEHTHLIX 403 U OpraHu3a-
Uuy KOHTPONA NpoheCcMoHanbHOro obnyyeHns B KOHTPONUPYEMbIX YCNOBUAX 0OpaLLEHNA C UC-
TouHukamu nanyvenus O6ime TpeGosanus (MY 2 6.1 016-2000),

¢ MY no aoaumetpuueckomy koHtponto (1K) sHewHero npodeccuoHansHoro obnyyvexuns. 06-
wue vpebGosanus (MY 2 6 1 25-2000);

o MY no goaMmeTpuyeckomy KOHTPONIo NpodeCCUOHanNbLHOroO BHyTpeHHero obnyyenus. 06-
wue Tpeboeanus (MY 2 6 1 26-2000);

+» MY no koxtponio paaunauvortoi obcranoeku (KPO). O6iume TpeGosanuns (MY 2.6.1 14-
2001).

Pasaen MNporpammel «PaspaboTka oTpacnesoit HOPMaTUBHOW AOKYMEHTaLMN BTOPOTO ypoOB-
HA» npeaycmaTpusaeT pa3paborky

* MY no KOHTPONIO roA0BbIX 3PHEKTUBHLIX AO3 BHYTPEHHETO M BHELLHEro 0bnyyeHns nepco-
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3aKoHb! O cannTapHo- O paauayuoHHon 06 ucnonb3osaHun
PoCCHACKOIH ANVASMHONOTMYECKOM GesonacHocTu ATOMHON
deaepaLimm 6narononyyuu HaceneHus 3Hepruu
Hacenexus
[
-
Hopmbi pagnayuoHHoM OcCHOBHbIE CaHUTapHbie npasuna
Hopmet GesonacHoCTH obecneyeHus pagnaunoHHon
W npasuna (HPE-99) Besonacoct (OCMOPE-99)
I ! T
OnpeaeneHne WHAMBUAYaNbHbIX 3GEKTUBHBIX N IKBUBANEHTHEIX
A03 1 OpraHn3aLus KOHTPONs NpodeccuoHanbHOro obnyveHns
B KOHTPONUPYEMbIX YCNOBUAX 06paLleHits C NCTOHUHUKAMU UOHU-
anpyiowero uanyyenns. O6uwme TpeGosanua MY 2 6.1 016-2000
Metoauueckue
yKa3aHus — l
1-ro ypoBHs —~
Hoaumerpuueckuit [losumeTpuueckuii KonTponb
KOHTPONb BHEWHero KOHTPONb paanauuoH-
npocbeccuonanbHoro| (npocheccuoHanbHore| | HoW oBCTaHoBKM
obnyuenua BHYTPEHHEro Obuwwe Tpebosanus
O6wwe TpeGosanua obnyuenns MY 26 1 14-2001
MY 2 6 1 25-2000 O6uwue TpeGosarua
MY 2 6 1.26-2000
[ [ 1
Onpeae- | | Onpege-| [Onpepe-| | Kontpons KoHTponb ungn-
nexHve u nexue nenve | tuuavenay-! | supyansHon acd-
opranusa- | | uaueu- | | sksusa- ansHo (heKTUBHOW A03bl
MeToandyeckne | uus Kow- Ayane- | | newthon addex- BHYTpeHHero 06-
yKka3anua Tpons 3cd-| | Hbix 3¢h- | | AO3bIB TUBHON TNyHeHUS NpK nH-
2-ro ypoBHSA ektus- | | cektus- | | Koxe n AO3b! ranauum coegu-
HbIX ¥ 3K- | | HbIX 403 | | XpycTa- | | BHYTpeH- HEeHUA n3oTonos
BUBaNeHT-| | OT Heit- nukax Hero obny-| | ypaHa, nnyToHus,
HbIX UHAW-| | TPOH- rnas ot yeHus TPUTHA ¥ ero co-
Buayans- | | Horo ua- | | cnabo NPAMbIM efWHEeHW, 50~
HbIX 03 | | NyYeHUn | | NPOHU- METOAOM YepHUX NPoAYK-
npodec- Kawowero (CY) TOB pacnaga pa-
CUOHANb- nanyue- AOH2 U TOPOHa,
HbIX pa- HUA KOHTPONb UHAU-
GorHukos BUAYaNbHbIX
A03 0bnyyenus
nepcoxana ypa-
HOBbIX PYAHUKOB

Pucynok 1. Cucmema 3aKkoH00amenbHO20 U HayYHO-Memodu4ecKozo
obecnevyeHus paduayuoHHoli besonacHocmu e Poccuu

Hana B Pa3nuyHbIX NONAX raMMa-HEWTPOHHOTO U3NYYEHUS U NPU VHIrANALMN PAANOAKTUBHLIX BE-
wecrs;

* MY no koHTponIo aKkBUBaANEHTHbIX 403 06nyyeHna nepcoHana;

¢ MY no y4eTy uHausuayanbHbix 403 U NNAHUPOBAHVIO 06NyYeHUA NnepcoHana;

* MY no koHTponio paauauuoHHon 06CTaHOBKU Ha NPEANnPUATUN.

Pasnen Mporpammbl «Pa3paGoTka TeEXHUYECKUX CPEACTB KOHTPONS 1 MHAUBUAYANLHOMK 3alu-
Tbi» NPEAYCMaTPUBAET CO3NaHNE ONbITHLIX 06Pa3LIos MHANBUAYATIbHBIX AO3UMETPOB HERTPOHHO-
ro u3nyyeHus 1 A03MMETPOB 0ONYYEHUS KOXU, UHAUBUAYANLHOTO NPOGOOTEOPHUKA paaNoaKTUB-
HbiX @3pO30Nei, UMNaKTOpa ANA ONPEREeNeHNs AUCNEPCHOTO COCTaBa PaRMOAKTUBHbLIX a3p03o-
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MeToabt U TEXHUYECKUE CPEACTBA A03UMETPUUECKOrO KOHTPONA
OnpegaeneHxne rogosoi 3¢deKTUBHOA U IKBUBANEHTHOK 403,
a B cny4ae BO3HUKHOBEHNA PaANaUNOHHOR aBapum - TOAOBON NOFNOLEHHOR A03bi

Buabl 403UMETPUUECKOrO KOHTPONS'

- MHPOPMALMNOHHBIN
- TeKyLmi
- ONEpPaTUBHLIA
- aBapuiiHbIf
|
— | 1
[lo3auMeTpudeckuin KOHTPONb Ho3nmeTpuueckuin KoHTponb paguaum-
BHeLLHEro npodecCHoHalb- KOHTPONb BHYT- oHHol obcTanoBku
Horo o6nyyenua Onpepene- peHHero npogec- Onpeaenetve
Hue apdekTUBHON U IKBUBA- CHOHaNbLHOM ypoBHen nonen
NEeHTHOW A03 BHELWHero obny- 06nyuyenmns. Onpe- W3nyvYeHun, 3ar-
YEHWUA, HaKONNEHHLIX 3a Ka- AeneHue oxupaeMoin pAHEeHWH pasnu-
nerAapHuiii rog, a 8 cny- AP DEKTUBHOR A03bI UHbIX Cpej pagno-
4Yae BO3SHUKHOBEHUA | BHyTpeHHnero obny- HYKITMA MY, oueHKa
paaviaunoHHOW aBapum - YEHUR 33 KaneH- pPaavauuoHHoM
NOrnoueHHoN A03bi AapHbiiA rOA onacHocTv
[ 1 [ . 1
Wnausnay- Tpynnosoit | |MHanBUAY-|| pynnosoi PaanauuoHHbA
anbHbii [o3umeTpu- ancHbli | | posumetpu- KOHTPONb
AO3NMET- Yeckuin | AO3UMET- yeckui 8 pabounx
pudecknid KOHTpOnb puYeckuin KOHTPONb nomeueHnax,
KOHTPONb KOHTPONb Ha TeppuUTOpUn
oprarusauvu u 8
oKpyXaioLyein
cpeae
Wsmepenne Uamepenue Mpamon Mamepenue N3mepetrne
UHAUBUAY- MOU{HOCTH METOA U3Me- || cpeanero- MOWHOCTH
anbHOro 3K~ aMbuenT- peHuih akTu- AOBON ambueHTHoro
BuBaneHTa HOrO 3KBUBA- | | BHOCTU B TE- || OHBLEMHON 3KBMBaneHTa
w/unu nor- neHTa wiunu || ne yenosexa || akrusHoCTY w/unn mouwy-
NoueHHOR MowHocTh | | (metoa CUY) || papuonyknu- HOCTH Nor-
A03bl € No- NOTNOLEH- || 1t KOCBEHHBI ||  poB B BO3- NOWEHHOH
moueto TNA, HOW n03bt, MeToA on- Ayxe Ha A03bi, NOBEP-
BTY anwbe- NNOTHOCTH peaenexns pabounx XHOCTHOrO
AHBIX 034~ noroka nocTynneHus MecTax 3arpsiaHenus,
METpOB, Tpe- | | GeTa-4acTuu, || B OPraHnam || yny 8 paGo- obbemHomn
KOBBIX, B TH HEWTPOHOB U ansda- JeM nome- ¥ YAENbHOM
AO3UMETPOB doToroB Ha || u GeTa-papu- LeHuu aKTWBHOCTKH
CR-39, NNR, pabounx OHYKNWA0B PaAROHYK-
UK, Pof, mecrax ¢ fl0 aHanu3y AXA0B B BO3-
KOHAEHCaTo- NOMOLLIbIO Guonoruvec- Ayxe, nouse
pHbIX Kame- HOCUMBIX, Kux npo6 nwTA cno-
PO-uoHU3auu-| | nepeHocHbIX | | (metog E®J) MOLLbIO Ne-
OHHbIX, AAep-| | uau crayuo- PEHOCHBIX,
HO-3MYAIbCH- HapHBIX NOABUXHbIX
OHHbIX ¢ AO3UMETPOB v crauuonap-
3NEKTPOHHLIX HbIX AO3U-
CUrHaNbHLIX METposB U pa-
AO3UMETPOB AVOMETpoB

. PucyHok 2. Memodsi u mexHuyeckue cpedcmea 003uMempu4Yecko2o KoHmpons




nei, a TaKke cosgaHne onbITHLIX 06pa3ioB pAAa CPEACTB UHAUBUAYANBHOM! 3aLUTLI.

Pazaen Mporpammbl «Onpeaenexne kadecTsa paguaumonHon 6esonacHocTu» npepycmart-
pusaeT paspaboTky cuctembl oGecneyeHus eAMHCTBA U3MEPEHWIA NPY NPOBEAEHUN PaANaUNOH-
HOrO KOHTPOSA Ha NPeANPUATUSAX OTPAcNK, BbINONHEHNE MEPONPUATII NO NOBLILEHNIO KBanNK-
cbukaumu nepcoHana, akcnepTusy marepnanos MATATD no seeaenuio 8 aeicTeue CtaHpapTtos
GesonacHocTn 1996 r., SKCNepTU3y HayHHO-TEXHUYECKOH NPOAYKLINY NPEANPUSTUA, NNAHOB opra-
HU3ALIMOHHO-TEXHUHECKUX MEPONPUATUI, 0BCneaoBaHne NPeANPUSTHIA, OPraHu3aLMio n npose-
AeHNe eXeroaHbIX OTPACNEBbIX COBELIAaHUA, HAYHHO-TEXHUYECKUX KOHGDEPEHLIA, wanaHme cnpa-
BOMHUKOB ¥ CEOPHNKOB.

Paaaen Mporpammbi «Opranu3aLuoHHO-TEXHUHECKME MEPONPUATURY» NPERYCMaTPUBaeT npo-
seaexne paboT No NpuBeneHuio B cooTeeTcTBue C TpebosaHnamu HPB-99 u OCMNOPB-99, npa-
BUN, MHCTPYKLIMIA 1 APYTOi HOPMAaTUBHO-TEXHUYECKON AOKYMeHTauuw, obyueHue nepcoxana oc-
HOBHbIM flONOXeHnsiM v TpeGosanuam HPB-89 u OCMOPE-99, aHanus o6ny4aeMocTu nepcoxa-
Nna, NNaHUPOBaHUE U NPOBEAEHUE OPraHu3aLMOHHO-TEXHUHECKUX MEPONPUATHA, HE0BXOANMBIX
Ans nepexoaa Ha HPB-99, a Takke MOAEpHU3AUMIO annapaTypbl KOHTPONA paaualuoHHon 6eso-
nacHocTy B cooTBETCTBUM C TpeGosaHusmu HPB-99.

B Hactosuwee BpeMs 8 coorseTcTauu ¢ oTpacnesoit [porpammoit «Beeaenve B aeicTaue
Hopm pagunaumonHoi GesonacHoctn - HPB-96 Ha npeanpuatuax Munuctepcrea Poccuitckont
degepauun No aTOMHON IHEPrMU» 3aBepLIeH Tan pa3paboTku OTpacNEBO! HOPMATUBHO-METO-
AUHECKON AOKYMEHTaUUKU Nepeoro ypoeBHA.

K aTuM BOKYMEHTaM OTHOCATCA:

- Metoauueckue ykazanus «Onpeaenexne MHAMBUAYanbHbIX 3 HEKTUBHLIX W IKBUBA-
NEeHTHBIX A03 U OPraHn3auusi KOHTPONS NpodeccUuoHanbHOro obnyyeHns B KOHTponupye-
MbIX YCNOBUAX 0GpaleHns ¢ UCTOYHUKaMN nanyueHun. O6uine TpeGoBaHUA.», B KOTOPLIX
npeanoxXeHa cuctema A03INMETpUUeckoro KonTpons (OK) obnyuenna nepconana, 6asupyiowan-
CA Ha UCNONb30BAHUN OTEYECTBEHHOTO OMbITa, a Takke Ha pekomenfaumax MKP3 u pykosoa-
ctBax MATATO no o6wumM npuHyMnam paanaumuoHHOro KOHTPONS 1 ouexke A03 obnyyeHus npo-
heccuoHanbHbix paboTHukos [15);

- Meroanueckue yxasaHus «[1o03umMerpuyeckuis KOHTPONb BHeWHero npogeccuoHanb-
Horo obnyuexus. Obuime TpeGoBaHUA.», B KOTOPLIX PACCMOTPEHbL! YCITOBUAR A03UMETPUYECKO-
IO KOHTPOSA HE TONBKO B KOHTPONMPYEMBIX YCNoBUsIX 0GPaLLEHNS C UCTOUHUKOM MOHWU3UPYIOWEro
U3MY4EHUS!, HO U AO3UMETPUUECKUIA KOHTPOND B YCNOBMAX aBapuiAHOro obnyuyeHus, B ToM yucne
Ha ASC [16,17];

- MeTtogu4eckue ykasaHus «103MMETPUYECKUIA KOHTPOMNB NPOdeCCUOHANBLHOIO BHYTPEH-
Hero obnyyexun. O6wue Tpe6o0BaHUA.», B KOTOPbLIX PACCMOTPEHLI YEThIPE BUAA KOHTPONSA® UH-
OPMALIMOHHDIA KOHTPOIb, TEKYLLUUA KOHTPONb, ONEPATUBHLIA KOHTPONb, CNEeUNanbHLI (aBapuit-
HbIt) KOHTpPOnb [18);

- Metoauueckue ykasanusa «KoHTponb paauaunoHHoi obcraHosku. Obue Tpe6osa-
HURA.», B KOTOPbIX yCTaHaBNEHbl TpeboBaHUA K OpraHU3aLuK U NPOBEAEHUIO PAANALIMOHHOTO KOH-
TPONA B pabounx NOMELEHUAX U HA KOHTPONNPYEMOU TEPPUTOPUM NPeANPUATUIA B HOPMANbHbIX
YCAOBUSX U NPY pagnaLMoHHbIX asapusx [19].

Yka3saHHble Bbillie AOKYMEHTbI BbINyLEHbI OTASNLHOW KHrot [33].

Ha pa3Hbix cTaanax NOArCTABKM BEINYCKA HAXCAATCA CREAYIOWUE [OKYMEHTHY:

- MeToauueckue ykasanua «KoHTponb MHAUBKAYANBbHOK 3¢hdeKTUBHON NO3bLI B HEO-
AHOPOAHLIX NOMAX (POTOHHOTO M3NYYEHUR», KOTOPbIE YCTaHABNWBAOT TPeGOBAHUSA K OpraHu-
3auun U NPoBeEHUI0 KOHTPONA [03 BHELIHEro 0BnyYeHUA NPodecCMoHanbHbIx paGoTHUKOB B
HEOAHOPOZHBIX NONAX (DOTOHHOrO M3nyyeHusn, TpeboBaHUA K CpeACTEaM MOZenupoBaHUs yCno-
Bui 0Bnyuenun (panTomy Tena yenoseka U METORONOTMM OLEHKM NAPaMETPOB PaaUaLIMOHHOIO
nons), a Tawke TpebOBAHUA K METOAAM MHTEPNPETALIMU NOKA3aHWI MHANBNAYaNbHBIX A03UMETPOB
B 3Ha4YEHUAX rofoBoA 3¢PeKTUBHON A03bI B HEOAHOPOAHBIX NONSAX (OTOHHOTO Manyyexus [20];

- Metoauyeckue ykasanus «Onpeaenenne HANBUAYaNbHBIX 3(PHEKTUBHBIX AO3 HEUT-
POHHOTO U3MYHEHNSY, KOTOPLIE PACTIPOCTPAHAIOTCA Ha METOAL!, METOAUKW M NOPAAOK Onpeae-
nexuR uHAUBKAYaNbHLIX AtheKTUBHLIX A03 NpodeccnoHanbHoro obnyyeHns nepcoHana npu
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paboTax ¢ UCTOHHUKAMU HENTPOHHOTO M3NYYEHNS B HOPMASbHBIX YCNOBUAX UX 3KCnNyaTauun
[21);

- Metoaunyeckue ykasaHua «O6ecneyeHue eAUHCTBA U3MEPEHUA NPU NPOBEACHUN UH-
AVMBUAYaNEHOTO paauaLMoHHOro KOHTPONsA Ha npeanpusaTusax Munatoma Poccuu», paspa-
6oTKa KoTopbix 06yCnoBneHa HeOBXOAUMOCTLIO o6ecneyeHns TpebyeMoi TOUHOCTM U AOCTOBEP-
HOCTK onpeaeneHus UHAUBMAYaNbHLIX A03 0BNyYeHUs B YCNOBUAX NPUMEHEHUA OAHOPA30BOrO
naMepuTens Ao03bli HOTOHOB U PNI0EHCa HENTPOHOB € OrPaHUYEHHDBIM KONU4ECTBOM AETEKTOPOB,
4TO XapaKkTePHO ANt MHANBUAYaNbHOTO AO3NMETPUHECKOro KOHTpoNs [22];

- Metoauyeckue ykasaHua «BepeHe aBTOMaTUIMPOBAHHOIO yYeTa UHAUBHAYANbLHBLIX
RA03 06ny4eHun nepcoHanay», papabotka koTopbix 06ycnosneHa AOCTATOMHO WWPOKAM UCNOMb-
30BaHMEM aBTOMaTU3INPOBaHHOrO yuera B cucteme VAK v npespalleHvuemM NpuMeHaBLINXCA pa-
Hee ByMaXxHbIX apXUBOB B XONUIO ANEKTPOHHOTO apxuBa [23-24).

1.2. MeToanyeckue pexoMeHaauvun no NPOEKTUPOBaAHUIO
TeppuTopManbHbuix noacucrem EFTACKPO

OCHOBHOIA Lenblo AaHHOTO AOKYMEHTA senseTcs obecnevyeHne opraHN3aLUOHHO-TEXHU4EC-
KO ¥ UHHOPMALIMOHHOW COBMECTUMOCTHU NOKANLHOTO, TEPPUTOPUANBHOTO U heaepanbHOro ypos-
Helt Npyu co3paHun TeppuTopuansHeix noacuctem (TMN) EFACKPO B cy6vekTax Poccuiickoi de-
Aepauum [25).

KoHkpeTHbIe uenu v 3aaa4u KOHTPONA paauaUMOHHON 0GCTAaHOBKYU 3aBUCAT OT CNOXWUBLUEACA
06CTaHOBKM B 30HE OCYLIECTBNEHNA KOHTPONS.

B ycnosusix, koraa napaMeTpsl paauauuoHHoi 06cTaHoBkY cnabo M3MEHAIOTCA B Nnpeaenax
HOPMaTUBHbIX YPOBHEW, KOHTPOSMbL NPOBOANUTCA B LIENAX:

¢ Haa3opa 3a cobnioaeHnemM HOPM, NPaBUN U KBOT NPKU OCYLLIECTBNEHUN AERTENBHOCTH C UC-
NoNb30BaHUEM UCTOYHUKOB MOHN3UPYIOLLIETO U3NYMEHNS;

* KaK MOXHO 6onee paHHEro BbIABNEHUS NPU3HAKOB aBapuitHON CUTYaLIUK Ha NOTEHLUANLHO
paavauuoHHo-onacHbix o6bekTax ANa UIMeHEHUA pexumMa cdyHkuuoHuposanua EFTACKPO B ue-
71IOM Unu ee noacucTem,

¢ cofencTann cobnioaeHNIo HOPM U Npasun paavaunoHHow 6esonacHocTu nyTem copmupo-
BaHUA NCUXONOrMYECcKoi aTMocdepsl NOCTOAHHOTO KOHTPONS Y NWLL, CKNOHHLIX NpeHe6perarts Hop-
Mamu U NpaBUNAMU UNK CKPbIBATL HAPYLLEHUA (AaXe eCnit OHU NPOU3OLLNU MO HE3ABUCALLUM OT
HUX NpUYnHaMm);

* OLIEHKW HeraTUBHbIX MEAUKO-AEMOrpahuyeckux NOCNEACTBUN PAaANALIMOHHOTO BO3AEUCTBUS
AN KOHKPETHOTO KOHTUHIEHTa HaceneHus,;

* onpefieneHnn UCXOAHOW paanauuoHHON 06CTaHoBKM B YCNOBWAX €€ BO3MOXHOIO yXyALle-
HUA.

Mpu oTHOCUTENBHO BLICTPOM UIMEHEHNW PAAUALIMOHHON 0BCTAHOBKK KOHTPOML NPOBOANTCS
B Uensix:

® kaK MOXXHO Bonee paHHero BeISBNEHUA NPUHNUH NPOMCXOASRLLMX USMEHEHUA U CTENEHN UX
ONacHoCTH;

* NPOrHO3a AanbHeNLMX M3MEHEHUA U BO3MOXHbIX NOCNEACTBUN ANA OTABRLHLIX AUL Wunu
onpeneneHHoro KOHTUHreHTa Hacenexua,

e onpepeneHns HeobxoauMbIX Mep no obecnedenuio paaualyMoHHoh GesonacHocTu u mep
3awuTbl B COOTBETCTBUU C pasaenom 6 HPB-99;

¢ 060CHOBaHWA MeP NO OKA3AHUIO MEAULIMHCKON U COLaNbHO| NOMOLLM.

Nocne nposeaeHnA MepONPUATUIA N0 YNYUWIEHUIO PAANALIMOHHONW 0GCTAaHOBKM KOHTRONL NPO-
BOAWTCA B LENsx:

¢ onpeaenexuns achhekTUBHOCTU peabnAUTaLMOHHBIX MEPONPUATUN;

* IPOrHO3a HeraTMBHbIX MEAUKO-AEMOrpactuueckux nocneacTauin 1 060cHoBaHUA peabunn-
TaUMOHHbLIX MEPONPUATUIA;

* BbIABNEHUA 3aBUCUMOCTN MeAUKO-aeMorpadimieckux NOCNEACTBUI OT PaAUALIMOKHOO BO3-

feicraus.
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B COOTBETCTBUM C LIENAMU KOHTPONS PaauaLUoHHONW 0BCTaHOBKM, NEepedncneHHbIMY Bbie
npeaycMOTPEHO TpU pexuma thyHkuuoruposaHus EFACKPO:

* PEXUM NOBCEAHEBHOM ASATENLHOCTH - NPY HOPMAnbHOW paauauoHHON 06CTaHoBKE;

* PEXUM NOBbILLEHHO! TOTOBHOCTH - NPY YXYALLEHU paamMaLMoHHOok oBeTaHoBkM Wunw nony-
YEeHUM NPOrHo3a O BO3MOXHOM BO3HUKHOBEHUM paauaLMOHHOI aBapum;

© aBapUAHBIA PEXIUM - TPKU BOSHUKHOBEHUM PagUaLMOHHLIX aBaPUIl NN aBapUtHBLIX CUTYaUMii
Ha KOHTponupyembix oGbekTax U BO BPEMSA NMKBUAALMM NOCNEACTBIIA Ype3BbIHaRHON cuTyaLmy.

B 3aBUCUMOCTM OT NPUYMH U MacITaBoB MIMEHEHNA PaaaUMOHHOK 06CTaHOBKKM, COOTRET-
CTBYIOLLMIA pexuM MoxeT BeoauTbCA Ans EFTACKPO B Lienom unn ans otaensHblx e MoACHCTEM.
Kputepuu cmMeHbl pexnma 3aBuUCAT OT yposHs B nepapxuu ETACKPO. Hanpumep, Ha niokanbHOM
YPOBHE MOXET BbiTb YCTAHOBNEH PEXUM NOBLILLEHHON FOTOBHOCTH, B TO Bpems kak TIN EFTACKPO
B LenoM ByaeT yHKLUMOHNPOBATL B PEXNME NOBCEAHEBHOMW AEATENLHOCTH.

[lonxHel OCYLLECTBNATLCA TPU PA3HOBUAHOCTY KOHTPONS paauaUUoHHOW 06CTaHOBKM, KOTO-
pbie pasnuyaloTes 06bLeKTaMn KOHTPONA Y ero 3aaadami:

& KOHTPONbL UCTOYHUKOB PAAUOAKTUBHOTO 3arpAsHeHUs (T.e. NPEANPUATHIA, KOTOPbIE OCYLLe-
CTBNAIOT [eATeSIbHOCTb C UCTIONb30BaHNEM UCTOYHUKOB UOHU3UPYIOLUX U3NYYEHN WM B pe-
3yneTate CBOEN AeATENLHOCTU YBENUUMBAIOT paanaLMOHHbINA POH HaR eCTECTBEHHbIM (hOHOM),
BKMO4AA KOHTPOMNb COPOCOB U BLIGPOCOB PasUOaKTUBHOCTU B OKPYXAIOLLYIO CPeay, KOHTPOnNb
YPOBHEN 3arpa3HeHust U obnyyYeHUsi B 30HaxX UX BNUAHKUA;

© MOHUTOPUHT P2AUOAKTUBHOIO 3arps3HEHUs MPUPOSHOI cpeabl (aTMOCHEepPHOro BO3RyXa, NOYB,
NOBEPXHOCTHLIX M NOA3EMHBIX BOA CYLLW, MOPCKUX BOA, OCOGEHHO B MECTaX 3aXOPOHEHUS paauo-
aKTUBHBIX NPOAYKTOB, 06BLEKTOB hnopsl 1 hayHbl), KAk Cpeabl, KOTOpas OTAEeNAET yenoseka oT
MCTOMHUKOB PaauaLOHHOM ONAcHOCTU M YEPE3 KOTOPYIO PacnpoCTPaHSAIOTCA U3nyyeHus u pa-
LMOaKTUBHbIE BEWECTBa, a Takke Cpeabl, XuBble 06bekTbi KoTopo# MoryT noaBepraTLCA Hebna-
ronpUsTHOMY PaAvaLMOHHOMY BO3AEWCTBUIO;

* paAVaLMOHHbIA KOHTPOML YEnoBeka, cpeabl 7o 06uTaHKUA U npeameTos noTpebnenns (BKnio-
4yas UX NPOU3BOACTBO W UCMONb3yeMOoe Chipbe), KOHTPOSb YPOBHE 1 103 0BnyyeHus.

EFACKPO cospaertca kak obuierocynapCcTeeHHan cucrema, npeaHasHadyeHHan ans ocyuwe-
CTBNEHWUS HENPEPLIBHOTO KOHTPONSA paanaLmorHoi o6cTaHoBKU Ha Tepputopun Poccuiickoin de-
Aepauun W MHOPMAaLIMOHHON NOAAEPXKU AEATENLHOCTU OPraHoB rOCYAapCTBEHHO| BNAcTu v
ynpasnenus Bcex ypoeHeit no obecneyeruio paguaumoHHoni 6esonacHoctv Ha Tepputopun Poc-
cuiickoi degepaumu. ETACKPO - aTo usmeputenbHo-uHgpopMaLMoHHasa cMcTeMa, Kotopas Aon-
XHa CTaTb OHUM U3 KOMMOHEHTOB €AUHON CUCTEMbI FOCYAAPCTBEHHOTO YNpaeneHus B obnactu
ofecnevennn paaualmoHHoON 6e3onacHoCTU.

masa 2. AHAJIU3 COBPEMEHHbLIX METOLOB U ANMAPATYPbI,
WUCNONb3YEMbIX ANA PAQMALIMOHHOIO KOHTPONA

AHanua HopMaTUBOB ¥ NpaBun, KOTOpLIe cogepxarca 8 HPB-99 n OCINOPE-99, a Taike Me-
TOAWUYECKMX yKa3aHuit u pekoMeHaauui, paspaboTaHHbIX B CBS3KM C BBEACGHUEM B AeiCTBNE 3THX
AOKYMEHTOB, nokasan Ha HeobXxoauMOCTb NpoBeASHUA KoMniekca paboT, HanpaBneHHbIX Ha
MOAEPHU3aLIMIO CYLUSCTBYIOWUX U CO3AAHNE HOBbIX TEXHUMECKUX CPEACTB A03UMETPUYECKOTO,
paavnomeTtpuyeckoro koHTpona u cuctem KPO, a Takxe Ha cozaaHne HOBOW aneMeHTHol 6asbl,
HOPMaTUBHO-TEXHUYECKO! AOKYMEHTALIMW, COBEPLIEHCTBOBaHME METponornyeckoro obecneve-
HUR ¥ NONOXeHui paaa ctaHaapTos. OH Gbin obcyxaeH n oaobpeH Ha COBMECTHOM 3aceaannn
HTC Ne5 Munuctepctaa «Henosex n 3konorus B SAEpHOM TONFIMBHOM Liukne. MNpoBnemsl saep-
HOIi ¥ paanaumoHHoi 6esonacHocTu» (npeaceaatens HTC - akagemuk N1 A.Unbuk) n cexumun Ne4
HTC-8 (npeacenatent cexuuy - C.5.Hebbiwos) 28.10.1999 r. no sonpocy «MeTtoauueckoe U an-
napatypHoe ofecneveHue rocyaapCTBEHHOW CUCTEMbI KOHTPOMSt M YUeTa VHAVBUAYASibHLIX A03
obnyyeHusa nepcoHana u HaceneHus».

Komnnekc paboT cocTouT U3 yeTbipex HanpaeneHuii:
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1. PaBorbl no co3nanuio cpeacts UK sHewHero n BHyTpexHero obnyyexus:

o mogepHusauns TNA cuctemot Tuna AKWOK-201 ¢ tenbio obecnevueHns usMepeHns nHanen-
AyanbHoi [O3bl B NOAAX POTOHHOTO 1 BeTa-u3nyueHus;

o cospanue TN cucrembl Tna AKUAK-301 ¢ uenbio obecnedenns namepesws uHaueuay-
anbHOR A03bl B NONAX raMMa- U HEATPOHHOTO N3NYHEHUS;

* MOAAEPHU3AUUA KOMMNEKTa UHANBMAYANbHLIX Ao3umeTpos KN-08 ans namepenus usausu-
AyanpHOii 403kl B NONAX QOTOHHOTO U BeTa-uanyyeHus;,

¢ CO3RaHUE ONEPaTMBHOIO A03MMETPA ANSt UIMEPEHUA MOLLHOCTY [03bl U 036! HEWTPOHHOTO
nanyyenus (AKBH-01);

¢ CO34aHVUe UHTErpanbHOro HEMTPOHHOIO 4O3UMETPA HOBOrO NOKONEHNA Ha OCHOBE NONYNpo-
BOAHUKOBSIX CTPYKTYD;

¢ pa3paboTka METOANYECKMX, TEXHUYECKMX TPEOOBaHWA 1 AO3UMETPA ANA OnNpeaeneHns k-
BUBANEHTHBIX (NOTNOLEHHBIX) 403 (HDOTOHHOIO- U DeTa-u3nNy4eHWa B KOXe W XpycTanukax rnas
(MKAT) ¥ HeATPOHHOTO U3NYYERNA ANA XPYCTANUKOB rnas;

o pa3paboTka MeToaNUYECKUX, TEXHUUECKUX TpeboBaHMit U NOPTATUBHOTO ANEKTPOHHOrO NpsK-
MOTMOKa3bIBaIoLWEero 4o3MMeTpa-paauoMeTpa Ans USMEPEHUA MOLLHOCTYU A03bI U A03bl POTORHO-
ro v 6eTa-usnyyeHuit 8 0bnacT pacnonoXeHus Xxpycranuka rnasa;

® CO3AaHKe HOBOTO NOKONEHUA NOPTATUBHDLIX 3NEKTPOHHBIX NPAMONOKA3LIBAIOWUX O3UMET-
pOB ANS U3MEPEHUA MOLLHOCTU A03bl U A03bl (DOTOHHOTO U3NYYEHUR, B TOM YUCNne ANA Hacene-
HUA,

* CO3AaHME aBTOMATU3INPOBAHHOW AO3MMETPUYECKOW CUCTEMBI HA OCHOBE NOPTATUBHLIX ANEK-
TPOHHBIX NPAMONOKA3LIBAOWMX A03NMETPOB (hOTOHHOTO U3NYHEHWUS HOBOFO NOKONEHNS;

¢ CO3AaHNE CHETUMKOB uanydenus (CUY) 1-4 Tuna HOBOTO NOKONEHUA.

2. PaBorbi no cosaanunio npubopos u cuctem KPO:

« coanaxue npubopos u cuctem KPO HOBOro nokonewus, Bnokos AeTeKTUpoBaHuA ANA usMme-
PEHUS MOLYHOCTY A03bI (POTOHHOTO U3NYYEHUS, NNOTHOCTKU NOTOKA BLICTPBIX, IPOMEXYTOUHBIX U
TENNOBbIX HEATPOHOB U yAENbHON 06BLEMHOI aKTUBHOCTU a3pO30Nnei, ra3os, Napos U XUAKOCTH
no ¢hoToHHOMY, 6eTa- U ansda-usny4eHmio;

¢ CO3AaHMe aBTOMATU3UPOBAHHOU CUCTEMBI PAANALMOHHOTO KOHTPONA HOBOrO Nokonenua KTC
KPO «OpetuHuk-T»;

o co3ganne Habopa MHOrOGYHKLUOHANBHBIX NOPTATUBHLIX U HOCUMbIX ROUMETPOB-DAANO-
METPOB HOBOTO NOKONEHUS!.

3. Pabortbi NQ cO34aHUI0 HOBOW 3NEMEHTHOM 6asbl M METPOROrMYeckoMy obecnedeHuio;

» CO3QaHUe cneyunarbHbIX NEHT, (UNLTPOB, MHAMBUAYANLHOTO NPOGOOTOOPHUKA paaUOaKTUB-
HbIX 3PO30Neil U MNaKTopa Ansi ONpeAeNeHUA AUCNEPCHOTO COCTaBa PaAMOAKTUBHLIX a3P030-
nei (MNA-1);

® cO3aHNE HOBbIX YCTporcTB npo6oorGopa u NpoGonoAaroToBku;

e pa3paboTka M3MEpUTENbLHON MOAENU U MeTponornyeckoro obecneueHus gosumerpa aAns
onpeaeneHnn 403 XpyCTanukoB rmas, skiovas HENTPOHHOE u3nyJeHue,;

& COBEPLUEHCTBOBaHUE 3TanoHHON Ha3bl B 06nacTu A03UMETPUM HU3KOIHEepreTUdeckoro ¢o-
TOHHOTO U3NyJYeHus.

4. PaGotbl N0 CO3AaHNI0 HOPMATUBHO-TEXHUMECKOW IOKYMEHTAUNW:

 pa3paboTka MeAULIMHCKUX 1 TEXHU4eckux TpeboBaHui K cucTeme onpeaenexun acddekTus-
HoW f03bi B cBeTe HPB-99 ¢ NOoMOLLLIO KOMNNIEKTA UHANBUAYANbHLIX A03UMETPOB npu BHEWHEM
obnyueHuu NnepcoHana Ha NPou3BoACTBax.

B nocneaylowmux pasgenax ,qaunou TnaBbl B OCHOBHOM PAacCMOTpeHa OTEHECTBEHHasA, BbiNyC-
Kaemasa NPOMbILLNEHHOCTLIO, annapartypa unv annaparypa, KOTopas HaxoguTCA Ha crtaauu 3a-
BepleHuna paapa6on<u, nposeAeHUA rocyaapCrBeHHbIX UCNBLITAHWUR MY 0CBOEHUA BbillyCcKa.

pumeuanue. MepedeHb annapaTypbt, NPMBEAEHHLIA B HACTOALMUX PekoMeHAaLmsX, He aB-
naetcs nonHbim. OH nepuoanuecku obHOBNANCA B npoLiecce MX NOArOTOBKY K nyBnnkauuu (cM.
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n.n. 5, 8 BeiBogoB). HauMeHoBaHUst OCHOBHbIX (hupM-pa3paboTuukos unu npoussoauTenen an-
naparypsl ykasaHs! B pabote [38], a Taioke B karanorax, peknamax 1 nybnukauusx [39,40). ins
YCRIELWHOro UCMONb30BaHUA annapaTypbi HEOGXOAUMO UMETL METOANKU BLINONHEHUA U3MEpEeHUi
1 pacueTos.

MNockonbKky NpUMeHAeMbIe ANt PaANALIMOHHOTO KOHTPONA TEXHUYECKNe CPEeACTBa ABNAIOTCH
CcpeAcTBaMM U3MEpeHUs, OHU JOMXHbI UMETL cepTudukar foccTanaapta Poccuu 06 yTeepxae-
HWK TUNA CpeaCcTB usmepenuit. [JanHbin cepTudukaT yA0CTOBEPAET, YTO HAa OCHOBaHUW NONOXK-
TeNbHbIX pe3ynbTaTos UcnbiTaHuit npubop yTeepKAEH Kak TUN, KOTOPLIKA 3aperucTpuposat 8 {o-
CYAApCTBEHHOM peecTpe CPEACTB U3MepeHui u AonyuieH K npuMeHeHuto B Poccuiickoi deaepa-
umu.

B cooteetcTauu ¢ Mpukasom Munsapasa PO or 15 aBrycta 2001 r. Ne325 (Munioct PO per. Ne
2978 ot 19.10.2001 r.) «O caHWTApHO-3NMAEMUONOTUYECKON IKCNEPTU3E NPOAYKLMU» K TeXHU-
YeckuM CpeacTeam, NOANEXaLLUM CAHUTAPHO-3NUAEMNONOrMYECKOR 3KCNepPTU3E, OTHOCUTCA NPO-
AYKUMA MaLWHOCTPOEHUS U NPUBOPOCTPOESHUA NPOUBOACTBEHHOrO, MEANLMHCKOTO 1 BkiToBOrO
HasHadeHun (Mpunoxenue 2 N.7), NPoAyKUKUA, N3AEnNUK, ABNARIOWNECH NCTOUHNKOM UOHN3NPYIO-
Liero usnyJeHus, B TOM YNCNE FEHEPUPYIOLEro, @ TakkKe U3NEenus ¥ ToBapsl, coaepxaulve pa-
AnoaKTuBHLIe BewecTtsa (Mpunoxenve 2 n.11). Noatomy npubop pomkeH Tawke umeTb Cann-
TapHo-anuaemuonomueckoe (MMrueHnyeckoe) saknioueHue, BoinaHHoe opraHamu Mukanpasa Poc-
cuitckon deaepaumm, yaoctosepsiollee, YTo NPOUIBOACTBO, NPUMEHEHWE (MCNONb30BaHNe) u
peannsauus npogykuum, T.e. npubopa, COOTBETCTBYET FOCYAaPCTBEHHLIM CAHUTAPHO-3NAEMNO-
NOFMYEcKUM npasunam u HopmaTueam (HPB-99 1 OCNOPB-99).

B HacToswwee BpeMa Munatomonm, Mocctavgaptom u locatomHaasopom Poccuu BBOAUTCS E
penctene Cuctema ceptudmkauun O6opyaosanus, Uspenuit u TexHonoruit Ans saepHbIxX yeta:
HOBOK, PafinaLiOHHbIX MCTOMHUKOB W NyHKTOB xpaHerns (OUT). MoaTomy TexHuyeckne cpencTse
PaauaLMOHHOro KOHTPONS AOMXHbI ByayT NnpoxoauTsb 1 3Ty cepTudukauuo (Mpukassl MuHncTpe
MuHatoma Poccun Ne764 ot 23.11.1998 1., Ne 484 o1 22.07.1999 1. 1 Ne 233/28/152 ot 24.04.2000r.)

B cBs3un ¢ 3TMM B nocneaylowmx Tabnuuax seeaeHa rpacda «Hanuuue ceptudukatos u 3ak:
niodenus CU, CO3 u OUT».

OaHoBpeMeHHO creayeT OTMETUTL, YTO Npukasom Focctanaapta Poccun Ne476 ot 26.11.2001:
yTBepxaeHbt Usmernenna Ne1 k npukasy Foccravgapra Poccuu ot 18.07.1994 r. Ne125 «O6 yT
sepxaeHuu «Mopaaka NpoBeAeHUs NOBEPKU CPEACTB MIMEPEHUI», N0 KOTOPOMY B TekCT Mopag
Ka BBEAeHbl AOMNOMHEHUA, NPOBeAEHbI UBMEHEHUR 1 AaHa pekomeHaauus copmbt cauaerternb
CTBA O NOBepke 3TanoHa Win CPeACTBa UIMEPEHUIA.

2.1. foaumeTpuueckan annapartypa

2.1.1. Memodsi 003uMempuU4eCcK020 KOHMPOJISl BHeWHe20 06nyveHus

B uHAUBMAYaNEHON A03UMETPUU NPUMEHAIOT Pa3nuyHble AAePHO-DU3NYECKHe METOAL!, A
TEKTOPLI UOHNU3UPYIOLLEro U3NYYEHUs U TEXHUYEeCKUe CPeacTBa (CUCTeMb! 1 NpuBopbl) Ha X OC
HoBe,

CTpyKTypa CUCTEMbI JO3UMETPUYECKOTO KOHTPONA NEPCOHaNa U OCHOBHBIX TEXHUYECKU:
CPEeACTB, COOTBETCTBYIOLMX PEKOMeHAaLmAM MeToauyeckux ykasaHui, npuseaeHa Ha puc.3 [5-19]

CoepemeHHas cucTema KOHTPONSA U y4eTa MHAUBMAYaNbHLIX 403 06NyueHns nonxwa obecne
unBaTh Nepeaaqy A03UMETpUYecKkow uHdopmauumn B cosgasaemyio Munaapasom Poccuun Eau
HYIO FOCYAapCTBEHHYIO CUCTEMY KOHTPONA M yueTa uHAMBMAYanbHbiX 403 obnyueHun rpaxaal
Poccuiickoii deaepaunu (ECKUL). ECKAL onpeaenset Buabl uHaMBMayansHuIX 403 o6nyyeHus
noanexailvx cbopy, yueTy v KOHTPORIO B pamMKax 3TOW CUCTEMbI, pErNameHTUPYeT AeATENbHOCT
no c6opy nHdopmauum 06 UHAUBKAYaNbHLIX A03ax 0bnyyeHus rpaxaaH Poccuiickoin deaepa
LKK, a TaKKe COAEPKUT NOPAAOK OCYLLECTBNEHNUA KOHTPONSA Y yueTa MHANBNAYaNbHBIX 403 06y
YEHUS rpaxaaH.

ECKU[] cospaerca kak camocTosnTenbHan yacte noacuctemsl Munagpaea Poccuv B pamka
Eaunoit MNocyaapcTtaeHHoit AsTomatuanposanHoin Cuctemsl Koutpona Paguauyonson O6craHosk
{ETACKPO). KoHTponb u y4eT MHAUBUAYANbHBLIX 403 OGNYUEHUA rpaXaaH ABNAGTCA KOHEMHDII
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3BEHOM KOHTPONsi paauaLUoHHOW 06CTaHOBKY, OCYLLECTBNAEMbIM AN UHPOPMALIMOHHON Noa
[AepXku ¥ 060CHOBaHUS MEPONPUATUIA OPraHOB UCNOMHUTENLHOI BNACTW, HanpasneHHbIX Ha obec
neueHwe paanaumoHHon BesonacHocTM Hacenewus. Beegenne B aeictene ECKUA aensercs
BAXHBIM COLMANbHbBIM ¥ 3KOHOMUYECKUM (hakTopoMm, [0 oLeHKaM cneuwanucTos B HACTOALLEE
BPEMS LieHa PUCKa o B CPEAHEM COCTaBNAET okono 4 $ / uen-m3s, npuyem KONNEKTMBHaRA A03a
yen-3e npusoauT k notepe 1 yen/roa. Ha ADC oHa HaxoaWTcA B npeaenax ot 4 4o 24 $/yen-m3s

B MupoBoit 1 oTe4ECTBERHOW NPaKTUKE A03UMETPUN ANst ONpeAeNneHUs cTeneHn obnyueHns
nepcoHana ¥ HaceneHUa NCNOoNb3YeTCA oKONo 20 pa3nNUuHLIX METOAO0B W COOTBETCTBYIOLUX WA
TEXHUYECKNX CPefCTB.

WoHuzauuorHbie kamepbl. B MeToaax, OCHOBaHHbIX HA MCNONL30BaHUK UOHU3ALIMOHHDIX Ka
MEp, U3MEPSRIOT pa3paa KOHAEHCATOPHON MOHU3ALMOHHOW Kamepbl, BbI3BAHHLIA U3NYUEHNEM, |
no HeMy OnpeAensioT 403y (hOTOHHOIO M3NYYEHUA. JHEPreTuHEcKan 3aBUCUMOCTb UX HYBCTBU
TenbHOCTY OOLIMHO He npesbiaeT +15 % B AuanasoHe aHepruun poToHos 40 k3B - 1,25 MaB
OAHaKO OHM UMEIOT CYLIECTBEHHYIO YITIOBYIO 3aBUCUMOCTbL YyBCTBUTESIbHOCTK. K conyTcTayiole
MY HENTPOHHOMY u3nyueHuio 6e3 cneuuanbHo NPUHATLIX MEP OHW HA NOPARAOK MEHEe YyBCTBY
TenbHL!. 3TH 403UMETPb! NPUrOAHBI ANS PELUEHNS MHOTUX 3aAa4 MHAUBUAYASTBHOW A03UMETPHI
(DOTOHHOFO U3NYUEHUA.

MonynpoBogHUKOBbLIE A03UMETPLI C NPUMEHEHWEM p-n, p-i-n anoaos n MOI-TpaHancTo
POB OCHOBaHbl Ha U3MeHEeHUN UX NapaMeTPOB BCReACTBNE BO3ASHCTBUA MOHU3UPYIOLLETO 3Ny
yenua. [ludcysuonHsie ApeinchoBble U NOBEPXHOCTHO-6apbepHble KPEMHUEBBIE NONYNPOBOAHU
KoBble AeTekTopbl paboTalT noaobHo noHusaumoHHol kamepe. MOMM-TpaH3ucTopel paboraio
KaK MOHM3aLMOHHAA KaMepa C O4EeHb TOHKMM YyBCTBUTENbHLIM cnoem. [ina obecnevyexns nabu
paTenbHOit YyBCTBUTENBHOCTM K Pa3NMUHbLIM BUAAM U3NYYEHWUIA NPUMEHSIOT COOTBETCTBYIOLLN!
KOHBEPTOPHLI. [luanasoH nsmepeHus [o3bl C NOMOLLLIO Takux Aosumerpos ot 0,01 m38 40 1,0 3
0 MHAVBMAYANLHOM 3KBUBANEHTHOM ao3e 1 oT 0,1 Ao 102 I'p no nornoweHHon goae.

DOTONMNEHOUHLIR METOA C KOMNEHcupylownumi hunbTpamu AnsA (POTOKHOTO W3NYYEHUR
«OTKPLITOW» NNEeHko# Ans 6eTa-n3nyyeHUs OCKOBAH HA U3MEPEHKMN NOUEPHEHUA IMYNBCUN, Bbi2
BaHHOro obny4eHneM 1 3asucsLLero ot Ao3bl. lNposeneHHbIe NneHku cpasHuBaiot ¢ obpastiamy
obny4YeHHbIMM M3BECTHBIMU A03aMU. HWKHWIA npeaen uamepenus cocraenseT 0,1-0,2 m3s, n¢
3TOMY OHU NPUrO4HbLI ANA TEKYLLEro KOHTPONS. ABapUiiHbIA KOHTPOIS MOXHO 06GecneunTsb, npy
MEHSIA BTOPYIO HU3KOYYBCTBUTENLHYIO hoTONNEHKY. MeTon MoXeT UCNonNb30BaTLCA U ANSA KOH1
pons 6eTa-usny4yeHns, Ho €ro YyBCTBUTENBHOCTL CUNTbHO 3aBUCUT OT 3Hepruu GeTa-yactuy.

TepMonOMUHECUEHTHbLIA METOA OCHOBAH Ha UCNONb30BaHUN aKTMBUPOBaHHLIX A0BaBkaM
BELLECTB, HAAOMNro 3anacaloLnxX IHEPruio, NepeaaHHyIo UM U3ny4eHneM, n oceoboxaaioLLmx e
npv Harpesanuy B Buae GOTOHOB TEPMOMIOMUHECLIEHLMU. B COBPEMEHHBIX MOANUKALMWAX 3TC
metoa obnanaer oYeHb LUIMPOKUM AWANa3oHOM No Ao3am - oT 10 Mk3s Ao 1,0 38 no uHAMBNAY
anbHol SkBuBaneHTHoi Aose u ot 0,1 go 50 Mp Re nornoLeHHoR ao3e. ATO NO3BONSAET UCNONL3C
BaTb €ro OAHOBPEMEHHO AN TEKYLLEero 1 aBapuNHOro KOHTpons. B kavecTse NIoMUHOGOPOB He
LINK NPUMEHEHME!

¢ aniomodocaTHbIe CTekna, akTUBUPOBaHHBIE MaPraHLUEM;

* MOHOKpUCTanNnbl d)Topu.qa INTUA, akTUBMPOBAHHbIE MarHueM U TUTaHOM,

¢ MOHOKPUCTaNNbI PTOPUAA NUTUS, aKTUBUPOBAHHBIE MarHueM, ocopoM U MeALIO;

¢ MOHOKPUCTarnNbI KOPYHAa;

* nonukpucTannel 6opara MarHus, aKTUBUPOBaHHLIE AUCTPO3NEM.

BTopoit n TpeTuit MaTepuansi no NOPAAKY NEPEYUCNEHUA TKAHEIKBUBANEHTHLI, 1-1 v 4-1 Tpe
OyloT npumereHua koMneHcupyiowux uneTpos. Hanbonee YyBcTBUTENbHLI 3-i, 4-1 1 5-it; 2-
marepuan YyBCTBUTENEH K MEANEHHLIM HEWTPOHaM, 1 ANS pa3aeneHnn NoKasakuii OT (hOTOHHO!
¥ HENTPOHHOTO U3NY4YeHNA UCTNIONbL3YIOT A8a Pa3HbIX AeTekTopa, NGO o6ecneunsaloT NOTNoLLt
HVe HeATPOHOB thunbTpamu, NGO PasnEeNAIOT UNYYEHNA NO NUKAM TEPMOTOMUHECLIEHLINA.

Hapsgy ¢ TepMOMIOMUHECUEHTHBIM METOAOM UCTIONb3YIOT PaaMOdOTONIOMUHECLIHTHBINR Mt
Toa. PaguodoTonioMMHECLEHTHBIN METOR 3akniouaeTca B 0Gpa3oBaHumn B NioMuHodope nc
Aeictanem MW crabunblbix ueHTpos nioMunecueHUMKU. Mpu pononHUTENsHOM BO3BYXaeHy
nioMuHoopa yneTpaguoneTosbiM CBETOM BO3HUKAET NMIOMUHECLIEHLIUA, KOTOPas CNYXUT Mepe
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NOFNOLLEHHON 3Hepruk. B BbinyckaeMbix Moaenax MeToA obecneunsaer AvanasoH U3MepeHui
ot 0,25 no 5000 m3s 01 0,1 8o 5 Np, COOTBETCTBEHHO. B HOBLIX MORENAX HUXKXHWIA Npeaen usme-
peHua GyaeT ymetblueH 4o 0;1 m38. [o3umeTpbl He YYBCTBUTENbHBI K HEATPOHaM. Ocoberroc-
Toio POJI saBnaeTcs 10, 4TO HGOPMaLIUA O 3aperncTPUPOBAHHON A03€E HE YTPaUUBaeTCA B NPO-
uecce cumTbiBanua. Oxmr PO MoXHO NposoauTh NO Mepe HeobxoaumocTn. PO moryT GbiTh
UCNONb30BaHb!I ANA TEKyLLEro, onepaTUBHOO U aBapUNHOTO KOHTPONS.

AnexTpoHHbIe NPAMONOKa3biBalouue A,03UMETPb! OCHOBAHbI Ha NPUMEHEHUN AUCKPETHBIX
[NeTeKTOPOB: ra3ppaspAAHbLIX CHETUUKOB, NOMYNPOBOAHUKOBLIX MITM CLUMHTUNAALMOHHBIX AETEKTO-
pos. 3Tn aosumeTpl obecneunsaior 06paboTky uHgopmaLmm c AETEKTOPOB ¥ NpeACTaBneHue
pesynsTaToB 3MEPEHUS 403bl /NNU MOLLHOCTH A03bl Ha NpsAIMOnokasbisalowmne Lugposoe, aHa-
norosoe unu uudpo-aHanorosoe Tabno B pearibHOM BpeMeHu. [luana3soH usmepeHus hoTOHHOro
1 GeTa-u3nyyeHus Takux aosumeTpos - ot 1 Mk3s A0 1,0 38 aAns npubopos Texkyuiero u onepaTue-
Horo koHTpons v o1 0,1 Mp go 10 I'p Anst npubopos aBapuiiHoro KOHTpons. floaumeTpbl o6ecne-
UNBAIOT U3MEPEHUE HE TONLKO WHTEerpanbHoMi A03bl U MOLHOCTU A03bl, HO U CUFHANM3auuio o
NpesblEeHN 3a4aHHbLIX 3HAYEHNIA [03bl U MOLWHOCTY A03bl. B A03UMETPaX CO CLIMHTUNNALNOH-
HbIMU AeTEeKTopaMy NPUMEHSIOT ManorabapuTHble CUMHTUANATOPLI C ManorabaputHoiMu OJY
vnu cootogmoaamu. Takue A03UMETPLI UMEIOT BLICOKYIO YYBCTBUTENBHOCTbL U M3BMpaTensHoCTb,
NO3BONAIOT AOCTUIHYTL MaNo# aHU30TPONUK YYBCTBUTESNTLHOCTU. [lONONHUTENbLHBIM NpeumyLie-
CTBOM NpNUBOPOB CO CLUMHTUANALMUOHHBINMU U CNEKTPOMETPUYECKUMY NONYNPOBOAHNKOBbIMM Ae-
TEKTOPaMU ABNAETCA BO3MOXKHOCTb W3MEPEHUS CREKTPA U3NyYeHUs. DNEKTPOHHbIE NPAMONOKa-
3blBalowme Ac3umeTpbl YRo6Hs! npyu obecneyeHnn oneparmBHOro 1 aBapuiHOro KOHTPONs. ABTO-
HOMHbIA UCTOYHUK NUTaHUA, oBecneunsalowwuin HenpepbisHyto paboTty npubopa, aonxeH obecne-
ynsathb ero paboTy B Te4eHUe He meHee 8 v,

Ha ocHoBe npuMeHeHWUs TepMONIOMUHECLIEHTHBIX, MPAMONOKA3bIBAIOLUX SNEKTPOHHBIX U NO-
NynNpoBOAHNKOBLIX AO3UMETPOB pa3paboTaHnbl ¥ KCNONL3YIOTCH aBTOMAaTU3NPOBaHHbIE CUCTE-
Mbl UAK.

Mpu xoHTpone paborT, rae BO3MOXHO aBapuitHoe obnyueHue, u paboT, CBA3aHHbIX C NNaHupy-
€MbiM MOBbILIEHHBIM 0BnydeHnem n ¢ 06nyyeHneM, He pasHOMEPHBIM NO Teny, HeobxoAUMO nc-
nonbL3oBaTh AONONHUTENbHbIE AO3NMETPbI, PACNONOKEHHbLIE HA y4acTKax Tena, kKoTopble MoryT
ObITb NOABEPTHYTHI NOBLILLEHHOMY 06NYy4YeHUI0.

Mpy aBapuNHOM KOHTPONe 06NYYEHNA KOXMU NPUMEHRAIOT MHOTOCONHBIE RO3UMETPbI, Hanpu-
MEP, MHOrOCNOMHbIE TEPMONIOMUHECLIEHTHbIE A03UMETPLI, obecheunBalolmue uaMepeHune rny-
6uHHOTO pacnpeaeneHus 03 B Koxe [0 rMy6uH okono 500 mricm?.

Mpun aBapuitHom obnyyeHun Hapsay ¢ NPUMEHEHUEM UHANBUAYANbHBIX LO3UMETPOB aBapyii-
HOrO KOHTPONA MOryT 6biTb NpMBNEYEHb! CNeuuanuanpoBaHHbie naboparopuu, ucnonbayiouwme
MeToA bl PeTPOCNEeKTUBHOW AO3UMETPHU. K HUM OTHOCATCA METO/AbI, OCHOBaHHbLIE Ha noacyeTe
YacToThI NOSBNEHUA XPOMOCOMHbIX abeppauuit B numdouutax nepudepuieckorn KpoBm Unu noa-
CYETe KOHUEHTpauUun KNeToK B NyHKUW KOCTHOro Moa3ra.

Mpwn Hanuuuu 3y60o8, yaaneHHbIX N0 MEAULIMHCKUM NOKa3aHUAM Y NOCTpaAasunxX nNpu asa-
pun, no curHany 3P obpa3uos amaneit 3yba MoxeT GbiTb onpeaeneHa akBuBaneHTHas aosa
¢hOTOHHOrO M3nNydYeHus 8 MecTe, rae oH Haxoguncs. Mo curnany 3MNP o6pasuos HorTel moxeT
6T ONpeaenexa nornoweHHas posa 6era-oToHHOro nanyueHus B mecrte ot6opa npobul, a no
obpaslam BONoC € pasfMyHbIX y4acTKoB KOXM, obpa3suam TkaHel ofexabl NOCTPaaaslero y
CONyTCTBYIOLUX NPEAMETOB MOXET ObiTh onpeaeneHo pacnpegeneHue NOrNOLWEHHON A03bl ho-
TOHHOIO U3Ny'eHUA NO NOBEPXHOCTU TENa NocTpaAaBLUero.

B nHaneuayanbHoi 403MMETPUM HEUTPOHOB B OCHOBHOM NPUMEHSIIOTCA faepHbie (hOTO3MYMb-
CUK, TEPMONIOMUHECLEHTHbIE anbbeaHble AO3UMETPbI, TBEPAOTENLHLIE TPEKOBLIE AETEKTOPLI,
fy3bIPbKOBbIE AIETEKTOPL! 1 ANEKTPOHHBIE NPSMONOKA3bLIBAIOWNE AOUMETPbI,

AnepHbie POTOIMYNLCUM UCMONBIYIOTCS B UHAUBUAYASILHON A03UMETPUM BbICTPLIX HEWRT-
poHOB. HEWTPOHbI B3aUMOAEACTBYIOT C SAPAMN BOAOPOAA B 3MYMbLCUN WM OKPYXAIOLWMX MaTepua-
nax, 66pasys npoToHbl oTAa4W. PN NPOXOKAEHUM RPOTOHOB YEPE3 IMYNbCHIo 0Bpas3yeTcs CKpbi-
Toe u3obpaxeHue Tpekos, BLIABNAEMOE NYTEM XMMUMECKOTO NPOABIEHNA.

[na cueta Tpexos 8 3MyNbCUM HEOGXOAMMO UCMONb30BATL MUKPOCKON € yBENUUEHUEM OKONO
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1000x. Cuet TpekoB MOXeT ObiTb OGNEeryeH npu CoBMEeLEHN MUKPOCKONA C TESIeBU3NOHHON Ka-
MepOoi W MOHUTOPOM. NOrpeLHOCTL M3MepeHUs 403l 3aBUCUT OT OnbiTa nabopaxTa.

3HepreTuyeckuit nopor permcTpauui GuICTPLIX HEMTPOHOB AIREPHLIMU POTOIMYTNBCUAMY CO-
crasnset okono 0,5 MaB. Tennosbie 1 NPOMEXYTOUHBIE HEATPOHLI MOTYT PErdCTPUPOBaTLCA MO
peakumum “*N(n,p)14C ¢ sgpamv a3oTa OTOIMYNLCUN, OQHAKO TPEKWU NPOTOHOB OT 3TOI peakumm
O4eHb Mansl, 4TO NPMBOAUT K GONbLLIOW NOrpelHOCTU MSMEepeHnA. TpeKu NPOTOHOB OTA3YM NO
peakuuu TennoBbiX HEUTPOHOB C a30TOM UMeloT 5Hepruio 0,62 MaB 1 NO3TOMY MOTyT perucTpu-
poBarbCs, YTO NO3BONAET MCNONL30BATL AAEPHBIE (POTOIMYNLCUM B KAYECTBE anbGeaHbIX MHAK-
BUAYarnbHbIX 4O3UMETPOB HEWTPOHOB,

Cepbe3sHoit npoGnemoi npyu CNONL30BaHUN AAEPHLIX HOTOIMYNBLCUA ABNRETCH UX HyBCTBU-
TENLHOCTL K (POTOHAM, YTO NPUBOAUT K MOYEPHEHUIO 3MYNbCUU NOCNE NPORKBNEHUA U K YCNOXHE-
HUWIO 3a1a4U BLIABNEHUSA U CYeTa TpekoB. Haubonblime Nnpobnemb! UMEIOT MECTO Ha BbICOKO3HED-
FETIMECKMX YCKOPUTENSNX, FAE 13-32 BLICOKOH YyBCTBMTENBHOCTM K TSHKENbIM 3apSKeHHBIM YacTy-
uamM (NPOTOHbI, MUOHLI, MIOOHBI) AAEPHbIE (hOTOIMYNLCUN MOTYT 3HAYMTENbHO 3aBbillaTb A03Y
HEWTPOHOB.

TepmonioMUHECUEHTHbIE anbbeaHble MHAMBKUAYaNbHbIE A03UMETPbl HEUTPOHOB OCHO-
BaHbl HA MCNOMNb30BAHUM 3aMEANAIOLLUX CBOWCTB YeNoBEYEeCKoro Tena. [leTekTop Tennoebix Hew-
TPOHOB, NOMELLEHHbI Ha NOBEPXHOCTH Tena, B NPUHLMNE, MOXEeT CNyXuTs anbbefo-Ao3uMeT-
pom. B anbbeno-a03umerpax 066I4HO NPUMEHAIOT TEPMOTOMNHECLEHTHBIE AeTekTopb! SLIF B Gop-
HbIX UK KaaMKUeBLIX UNBTPaxX ANA pasgeneHus NajaloWux Ha Teno u anbbeanbix Tennossl
HeWTPOHOB. BeneacTeune uyscTeuTensHOCTM aeTekTopos SLIF k hoToHam ao3a HedTpoHoB onpe:
aensercs no pasHocTu nokasawui TN/ SLIF u 7LiF.

Paspa6oTaHHble 0 HacTOALWEro BpeMexn anbbeao-a03uMEeTphl UMEKOT BLICOKYIO W Npubnnan
TeNbHO NOCTOAHHYIO YYBCTBUTENBHOCTL K HEMTPOHAM B fUana3oHe SHepruii oT Tennosoii 4o 10 k3B

YyBCTBUTENbHOCTL, OAHAKO, PE3KO NaaaeT Npu aHeprusx soiwe 10 kaB. lnanason no3oBoi
YYBCTBUTENBHOCTY B NOMAX PACCEAHHOTO M3NYUEHUS COCTABAAET okono 20.

LLinpokomy BHEAPEHWIO 3TUX AO3UMETPOB 3a pybexom cnocobeTeosana paspaboTka metoau
kn kanubposku anbbeaHbLIX O3UMETPOB HA MecTax paboTbl nepcoHana, YTo NO3BONMNO 3HauK
TENbHO CHN3NTL MOTPELHOCTL M3MEPEHUR BO3bI HEATPOROB, OBYCNOBNEHRYIO KXORO0M C XECTKO
CTbiO»,

TBepAoTenbHble TPEKOBLIE AETEKTOPLI OCHOBAHLI Ha TOM, YTO CUITbHO UOHU3UPYIOLLME Ya
CTULbI, TaKWe, KaK OCKONKM AeNEHUs, 0-4acTULibl 1 NPOTOHBI CO3AaI0T CTPYKTYPHbIE NOBPEXAEHU:!
B pasnuuHbix Marepuanax, Hanpumep, 8 MUHepanax, creknax v nnacrukax. lyrem xumuueckor
TpaBNEeHUA NOBEPXHOCTU AeTeKTopa cneuuanbHo NoAoGPaHKHLIMU peareHTaMmu 30Ha NOBPEXAE
HUA BAONb TPEKA 4acTULbl MOXET ObiTb yaaneHa n Tpek yBenuyeH A0 pasMepos, BUAUMLIX
ONTUYECKUA MUKPOCKON. pUMEHEHME 3NEKTPOXUMUYECKOro TPaBNEHUR NO3BONAET AOBUTLC:
AONONHUTENLHOO MHOTOKPAaTHOTO YBENUHEHWA Pa3MepoB Tpeka, YTO 3Ha4YMTenNnbHO ofnervaer cye
TPEKOB C NOMOLLbLIO MUKPOCKONa C ManbiM yseriuenvem (>20x). B cnyvae npumeHeHus nnexot
HbIX MONIMMEPHLIX AETEKTOPOB (NONMaTUNeHTepedTanaTHbIX, NoNMKapboHaTHbIX, HUTPaTUEeNNK
N103HbIX) YAOGHO NPUMEHATL 3NeKTPOUCKpoBOW criocob aBTomMaTuyeckoro cHeta Tpekos. Teepac
TenbHbie TpekoBbie aetekTophl (TT/) NpakTU4ecKn He YyBCTBUTENbHbI K raMMa-U3NyUYeHuio,

Paameps! u hopma NPOABAEHHBIX TPEKOB 3aBUCAT OT TUNA, 3HEPTUKM 1 YINa NageHns YacTy
ubl, MaTeprana AeTekropa U ycnosui Tpasnexus (KOHLEHTpauua U TeMnepaTtypa TpaBser
pacTsopa, Bpems TpaBneHus). T napameTpbl ONTUMUIUPYIOTCS ANS KAXKAOMO MaTepuana u yc
TI0BUIA NPUMEHEHUS.

B uHAMBMAYaNbHO| NO3UMETPUN HEATPOHOB B HAcTOALLEE BPEMA UCNONb3YIOTCH TPY OCHOE
HbIX TUNA AETEKTOPOB Ha ocHoee T T[: AETeKTOPLI OCKONKOB AeNeHUA, AETEKTOpbI anbia-HacTu
¥ AETEKTOPLI SIAEP OTAAYM.

B netekTopax ockonkos AeneHnA npu obnyveHnn HERTPOHAMKN PaanaTop U3 AensiLeroc
marepuana ucnyckaet 0CKONkK AeneHNs, KoTopbie perncTpupyloTcs ¢ noMousio TT/. B 3asuci
MOCTY OT HyKnMAa peakuuy aenetus nubo umetor noporoselik xapakTep (0,6 M3B ans 27Np, 1
MaB ansa 22Th, 1,5 MaB ansa #8U), nubo ovenb Gonblioe ceueHne Ha TennoBbLIX HEHTPOH:
(%%V). NpumeHeH1e AeNALMXCA MATEPUANOB B UHAUBUAYArbHBIX A03MMETPAX B HACTOALLEE BPEN
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OrpaHN4EHO MNM 3anpeLLeHo B HEKOTOPLIX CTpaHax U3-3a Ux paauoakTUBHoCTU. OaHaKo, npume-
HAs 0coB0 uncTbie UsoTonsl, Hanpumep, ypaH-235 (99,9%), unu HykNUAb! C HU3KON yaEnbHOR
aKTUBHOCTbIO, HaNpumep, TOpuiA-232, BOIMOXHO CO3AaHNe A03UMETPOB C aKTUBHOCTbIO MHOMO
meHblwe M3A [leTeKkTop Ha OCHOBe ypaHa-235 MOXeT UCnonL30BaThcs B kKauyecTee anbbeaHoro

B aeTekTopax anbda-uyacTuL HeWTPOHLI BIaUMOAEGRCTBYIOT ¢ sapamu SLi unu °B Bo sHeww-
HeMm paguarope Anbca-yacTuubi, 06pasoBakrHbIe B (N, a)-peakumsx, UMeIoT 3Heprin okono 2,5
MaB 1 1,5 MaB, cooTBeTCTBEHHO, ANSA HEATPOHOB C 3HEPrnel MeHee Heckonbkux cot kaB. Ceve-
HUA peaKLil O4EeHb BENWKM HA TENNOBLIX HEKTPOHAX Y NAAAIOT NO 3aKOHY 1/V C POCTOM 3HEpruu
HEeRTPOHOB. BOMNBLWMHCTBO KOMMEPYECKU AOCTYNHbLIX NNAcTUKOBbIX TT[l MOryT perncTpuposatb
ucnyckaembie a-4acTuubl IpheKTUBHOCTL pervcTpauuy 3asucut ot Tuna TT[] u ycnosuii Tpae-
neHus. OCHOBHOE OrpaHUYeHue B NPUMEHEHUU 3TOTO METOAA - BbicokUe cobBCTBEHHbIN ¢hoH ae-
TEKTOpa U ero Bapuauua ans anbga-yyscTeuTensHbIX TTA.

B petekropax siaep oTaauM ynpyroe paccesaHvwe HEMTPOHOB Ha sApax NNacTvkosbix TTJ
(CR-39, Macrofol, LR-115) npuBoaut k 06pa3oBaHuio agep oTaaumn, Takux, Kak NpoToHbl, Aaapa
yrnepoaa, kucnopoaa v asota It aapa oTaaum 06pasyloT CKpbITbIE TPEKK, MPORBNAEMbIE NyTEM
Tpaenexua TTA. nA yBennyeHns TPEKOB MCNONb3YeTCA XUMUUYECKOe UNW 3NEKTPOXUMNYECKoe
TpasneHue, Nu6o ux kombuHauma. PasnuyHbie TMNLI NNACTUKOB UMEIOT PasHbie YYBCTBUTENbHO-
CTW K HEWTPOHAM, a TaKkke SHepreTUveckne 3aBucuMoCcTy YyscTauTenbHocTu. Hanbonee nepc-
nekTUBHbIMK sBNsloTcA TT[ Tna CR-39; umelowme HYyBCTBUTENLHOCTL 5-8 Mpaa/Tpek v nopor
perucTpauuu HeWTPOHOB no 3Heprumu okono 1 MaB. HegoctaTtku aTux Aerektopos - Bonblasn
yrnosas 3aBUCUMOCTb YYBCTBUTENLHOCTU U HECTabuNbHbIE XapakTepuCcTMKK, 0COBEHHO TpeKo-
BbIll hOH, 3aBUCSALLUA OT COAEPXKAHUA PafOHa B NOMELLEHUN.

My3bipbKkoBLIE AeTEKTOPbL! ABMNATCA OTHOCUTENBHO HOBBIM TUNOM NPAMONOKA3bIBAIOWEro
[03MMETpa HENTPOHOB. JTK AETEKTOPbI NPEACTABNAIOT OGO ynpyruin NofiMmep ¢ BHeAPEHHLIMM
B HEro kannaMu neperpeTomn XuakocTyu, Belaenenne HeGonbLUION 3HEPrMK B NEPErpeToNl XuaKko-
€T Npun 06pa3oBaHUM HENTPOHAMK SAEP OTAAYUW NPUBOAUT K NOABNEHWIO NY3blpbKOB Napa, BUAn-
MbIX HEBOOPYXEHHBIM rNa3om [NOTHOCTE Ny3bIPLKOB NPONOPUMOHANbHA A03€ HEUTPOHOB JTOT
AETEKTOP ABNSETCA NONHOCTHIO NACCUBHBIM NPUBOPOM, KOTOPLIA MOXKET XPaHNTLCA AONTOe Bpe-
MA nepea ucnonb3oBaHnem. PaspabotaH Taike aBTOMaTUHECKU CYMTLIBaTENb NOA yNpasneHn-
€M KOMNbIOTEPA, KOTOPbIN MOXET 06cuuTLIBaTh GoNbLUOE KONUYECTBO AETEKTOPOB.

My3bIpbKOBbIN AETEKTOP UMEET OMEHb BLICOKYIO YYBCTBUTENLHOCTL K HEWTPOHAM (0 HECKOSb-
Kux MK38) W HedyscTBuTeneH k potoHaMm. MoryT u3rotTaBNUBaTLCS AETEKTOPbLI C Pa3NIUYHLIMK
3HepreTudeckumun noporamm ot 100 k3B a0 Heckonbkux MaB, Tak 4To Habop NY3bIPLKOBLIX AETEK-
TOPOB MOXET NPUMEHATLCA AN CNEKTPOMETPUN HEATPOHOB ITU AETEKTOPLI, OAHAKO, MMEIT
GonbLuylo 3aBMCMMOCTL OT OKpyXatoLer Temneparypbl. Kpome Toro, ux AuanasoHbl U3MepeHnin
NO 3HEPruu HEVTPOHOB U NO3E OFPaHUYEHBI, NOITOMY ANS NEPEKPLITUA HEODXOANMOTO B MHAUBU-
AyanbHOW A03MMETPUN guana3oHa Heobxoaumo Mcnonb3osaTb OAHOBPEMEHHO HECKOMbKO Ae-
TEKTOPOB C Pa3NU4HLIMK XxapakTepuctukamu. NpumeHeHue Ny3bipbKOBbIX AETEKTOPOB orpaHuye-
HO TaKXke U3-3a UX BbICOKON LieHbI NO CPABHEHMIO C APYIYUMU A03UMETPAaMU HENTPOHOB.

He#TpoHHble aneKTpoHHbIe NPpsiMOnoKasbiBalolwme A03MMeTpb obecneunsaior o6pabort-
Ky MHOpMaLmMKu C AETEKTOPOB W NPEACTaBrieHne pe3ynbTaToB U3MEPEHUs A03bl U MOWHOCTU
Ao3bl. B kauecTBe AeTeKTOpa HENTPOHOB B HUX NPUMEHSIIOTCS NONYNPOBOAHUKOBbLIE NMOBEPXHOCT-
Ho-BapbepHbie AeTEKTOPbI C paguaTopami U3 BOAOPOACOAEPKALLMX MATEPNANOB MK COAepXa-
wwmu Li unu B. Peructpauus GuicTpbix HelTpoHos (cabiwe 0,5 MaB) ocywiecTansercs no npoto-
Ham OTZaun, TENNOBbLIX HEWTPOHOB - NO NPOAYKTaM peakuuu Ha Li unu B. Mpu ontumansHoM
BbIBOpE TONILMHLI PAANATOPOB M HYBCTBUTENLHOrO cnos TN/ HWKHAR rPaHNULA N3MepeHNs A03b!
HEeNTpoHOB oueHnBaeTcs B 10 MK3B 1 MOWHOCTH A03bI - 0,5 M3B/4. CepbesHoi npobnemoi npu-
MeHeHUst L03UMETPOB HenTPoHOB ¢ T[] aBnseTcs X YyBCTBUTENLHOCTL K (hOTOHHOMY U3nyue-
HWi0. [InA yCTpaHeHWs 3TOro HEeA0CTaTKa NPUXOAUTCS YCNOXHNATL LO3MMETDP, BBOAA AOMNONHU-
TenbHble AETeKTOPLI ANA pa3aenbHON perncrpatun QOTOHOB.

CpaBHuTenbHbIe XapakTepucTMKM OCHOBHBIX TUMOB AETEKTOPOB ANA WHAWBUAYANbLHOIO KOHT-
ponsi HENTPOHHOIO W3Ny4eHWUs NpeacTaenexbl B Tabn.1. HM oguH U3 AOCTYNHLIX B HacToAwee
Bpems unu paspabarbiBaeMbix AETEKTOPOB HEUTPOHOB He YAOBMNETBOPAET BCEM OCHOBHLIM Tpe-
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6oBaHusM, NPEabABNAEMbIM K UHAWBUAYAITLHLIM A03UMETPaM HeHTPOHOB.

B HacTosLuee BpeMs B OTEUECTBEHHOM NPaKTUKE MHAUBUAYATNBHOTO A03UMETPUMECKOTO KOHT-
ponst HEHTPOHHOTO U3NY4YEHUA UCNONBIYIOTCA CNEAYIOLME METOAbL

o fAinepHbte hoToamynbeun MeToa aocTaTonHo xopoluo oTpaboTaHx B pabouux yenoausx, cpas-
HUTENLHO NPOCT B 3KCMJTyaTaUMK, NEerko BHERPAETCA U, HECMOTPA Ha OTMEYEHHbLIE HEROCTaTKY, B
Teyenne 30 n Gonee neT NCNONBL3YETCH B KaYeCTBE OCHOBHOMO METOAA UHAUBUAYANLHOMO KOHT-
pons o6nyuaemocTi nepcoHara HevitpoHamu 8 UOB3 (Mporeuno), OUAN (Qybra), UTI® (Moc-
KBa) u Ap.

* [levekTopbt 0cKONKOB AeneHus. [lo3uMeTp 4aHHOrO TUNa Ha ocHose ocobo uucroro (99,8%)
U-235 u xomnnexc AUCT-TPAJI, paspaGotannbiit HNO PU (r. Caukr-Metepbypr), ucnonbsyercs 8
TeueHue paaa net Ha kombuHarax «Masikn, CXK, MNXK. MepcnexTusbt €10 WHPOKOro NpUMeEHeHus
OfPaHNYEHbl, OAHAKO, #3-3a HANWYUA PAANOAKTUBHBIX U BLICOKOTOKCUYHBIX BELLECTB B AO3UMETPE.

» Ans6entble A03MMETPL. B kauecTse nNpuMepa MOXHO npusectu ansbeabii posumetp OUANU
Ha ocHose T LiF u cuuthiBaTens Harshaw, ycnewso ucnonbayowuiics Gonee 10 net. B UOB3
HeaaBHo pa3paboTaH u BHeapeH Ha HekoTopbix AJC koHuepHa «PocaneproartoM» anbbeabIi
LO3MMETP Ha OCHOBE MOAEpHUsUpoBaHHo kacceTbl RADOS un cuutbisarens ALNOR.

Tabnuua 1. CpasHumenbHbIe XapakmepuCMuKU HeKOmopPbIX UHOUBUAYaNLHbIX
dosumempos HelimpoHos.

ApnepHan
. _[OnekTponHbiel TTA ¢ ae-
doto- |AnbbeaHsii l1y3b|p:>sccnabm;3 kTp Aca
omynb- | AoaMMeETp CR-39 RETEKTO [O3UMETPH! | NAWMMACA
oma P cnnag MULLEHAMU
YyBCTBUTENBHOCTL + + + + + +
Luanasou + + + _ N +
u3MepeHun No3bl
OHepreTuyeckas
- +
33BUCMMOCTb * - * t t
Yrnosas
- + +
3aBUCUMOCTb * * - t =
N3buparenbHOCTL -- + + - +
CrabunbHocTb
-— + — — + i
AeTexTopos
Perpeccus
g + + - +
NoKa3aHuil * +
CroumocTb + + + o _ N N
AETEKTOpOB
CroumocTb
- + —
06paboTku + + t
Hanuuune Tokewnu-
HBIX WKUNW aKTUB- + + + + + -
HbIX BELecTB

MNepcnexTuBHLIM MHAMBUAYANLHLIM [O3UMETPOM HEATPOHOB ABNSETCA pa3paboTaHHbIn B
NOB3 ¢ yueTomM coBpemeHHbIX MEXRYHAPOAHBIX U OTEUECTBEHHbIX PeKOMEHAALMA anbBenHbi
AocaumeTp Ha ocHose TIIf SLIF—LIF. [03UMETp MMEeT NOBLILEHHYIO YYBCTBUTENLHOCTL K BLICT-
PbIM HEATPOHAM 3a CUET NPUMEHEHUS NONUITUNEHOBOTO 3ameanuTens. fToNHan ToNWMHA TkaHe-
aKeMsaneHTHoro sewectsa Hag TJ1[] cocraenser 1 r/cm, 4TO NO3BONAET UMEPATH UHANBUAY b~
HYI0 3KBUBANEHTHYIO 803y (POTOHOB U 3apsXEHHbIX YacTuy H »(10) ¢ nomowsto TI[ LiF ¢ shico-
KON TOYHOCTLIO 6€3 MCNOoNb3oBaHNA AOTIONHUTENbHLIX AeTekTopoB. [aHnas paspaborka peanu-
3JoBaHa B AsToMaTusnposaHHom Komnnekce WnaueuayansHoro Josumerpudeckoro Koxtpons
AKWIK-301. Komnnekc BknioyaeT B cebs HeATPOH-hOTOHHYIO KacceTy-RosumeTp ¢ TI-kap¥oii u
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MOAEPHU3NPOBAHHDIA NOMNYaBTOMATUMECKUI CHATLIBATEND.

B kacceTe npeayCMOTpeHa BO3MOXHOCTb PasMeLLEHNUs JONONHUTENBHOTO TPEKOBOO AETeK-
Topa (apepHan dotoamynbeus, CR-39 1 1.4 ), 4T0 noasonset peanusosats 8 AKWK-301 mevo-
AnKY KomBuHUpOBaHHOTO anbbeao-TpeKoBOro A03UMETPA.

Opyrue MetoaL! AO3UMETPUM HEUTPOHOB. [PU HANUUUN HEATPOHHOTO NINYUEHUA MOXET
66ITb UICNONL30BaHA FAMMA-CNEKTPOMETPUNA BCEro TENA U paaMOMETPUA KPOBU ANNA ONpeeneHns
no aKkTUBaLMK HaTpus nieHca TennosbIX HEMTPOHOB [1pu Hanuuuu ceeaeHuit 0 aencTeoBas-
WX CnekTpax HEUTPOHOB NO 3TOMY hNIOEHCY MOTYT BbITh ONpeAeneHs! TKaHeBbie 03I OT BCEX
HeWTpoHOB [1o aKTUBaUMK Cepbi B BOMOCAX, HOFTAX M OASXKAE U3 WEepCTU MOXET BbiTb onpeaeneH
chritoeHc BLICTPLIX HEHTPOHOB U AHANOIMYHO UX 403 B COOTBETCTBYIOLUX TOUKaX Ha NOBEPXHOC-
TV Tena. [InNs oueHKW NoNs HEWTPOHHOTO U3NYYEHUA MOXET ObiTh NCNONb30BaHA aKTUBALUWA OKpY-
Xarowmx NpegMeToB, NOMAaBLUINX B NONE U3NYYEHUA

B cny4anx, korga BO3MOXHO MOAENMpoBaTb yCrnoBus asapuu, Heobxogumo UcnonbL3oBaTh
aHTponomopdHble haHTOMbI, CHapsKEeHHbIe HabopoM A03MMETPOB, a, B CNyyae HENTPOHHOIO
uanyyeHus, Habopom aKTUBALIMOKHbIX AETEKTOpoB PaHTOMbl pasMeLaloT B MecTax 1 B Nosax,
KoTopble 6binKn y NOCTpaaaBLuMx B MOMEHT aBapuu. 10 NokasaHuam AETEXTOpOB MOXET ObiTb
onpeaeneHo pacnpeaeneHne 4o3bl raMMa-HEMTPOHHOTO U3nyYeHus NO Teny nocTpagasiuero u
cnekTpel HedTpoHoB. MoxeT BbiTh NPUMEHEHO ¥ KOMNBIOTEPHOE MOAENUPOBAKUE YCNOBWUIA aBa-
puiiHoro obnyyexus.

MNpw BoiGope cpeacTea uaMepeHus, ucnonsayemoro 8 UK sHewnHero obnyyenus, cnepyet
PYXOBOACTBOBATLCA CNEAYIOWMMU COOBPAXKEHUAMU OTHOCUTENBHO AUANA3OHOB U3MEPEHUS

Ovana3oH nsmepeHus AnNs WHAMBURYANbHOrO akBuBaneHTa Aosul Hp(10), kOTOpbLIA AOnXeH
0XBaTblBATHCA MHAMBUAYANbHLIM 03UMETPOM TEKYLLIEro KOHTpons, onpeaensetcs HPB-99, co-
rnacHo KoTopuiM npeaen 3PeKTUBHON A03bI NepcoHana rpynnol A ycraHasnusaetca 20 m3s 8
rog B cpeaHem 3a niobble nocnegosarensHslie 5 net, HO He 6onee 50 M3B B roa, a Npu Nnaxupy-
€MOM NoBbilLEHHOM oBnyyeruu - Ao 200 m3s. Moatomy BepxHioio rpaluly AnanasoHa Hp(10)
cneayeT ycTaHoBUTL He MeHee 500 m3B. HuxkHAR rpanuLia ananasoHa fonxHa 6biTb Ha ypoBHe
1/10 oT npeaena 403b! B roA B cpeaHeM 3a nobbie nocneaosaTtensHble 5 ner (20 m38), a B nonsx
CMELLIZHHOr0 raMMa-HeATPOHHOO U3NYYEHNUSA NPU Pa3AENbHbIX U3MEPEHUNX (ONpeaeneHnn) KOM-
NOHEHTOB - 1/20 OT 3TOro 3HayeHWs. Takum 06pPa3oM, NP MECAYHON NEPUOAUYHOCTU KOHTPONSA
Aunana3on Ao3bl Hp(10) npu Tekyuiem koHTpone AonxeH Boitb o1 0,2 (0,1) m3e go 500 M38 Hux-
Hui npeaen uaMmepenus 0,1 M3B cooTsertcTayeT 1/10 OT 3HaYEHUsI YPOBHA perucTpauun unu me-
CAYHOrO 3HaYeHuUA ronoson A eKTMBHOM [O3bI

pu TexyweM koHTpone obnyuyeHun koxu, kuctei u cton HPB-99 pernameHTUpPYET Tonbko
ronoBow yposeHb 06nyveHus. M03TOMy HUXHAA rpaHuua avanasoHa onpeaenserTcs Kak 1/2 ypos-
HR perucTpauum rofqoBoi IKBUBANEHTHON A03bi 0BNYUeHNs KOXM, kKucTel 1 cton (5 m38) U npuHK-
MaeTcs paBHoil 2 M3B [luanasoH nsmeperuii (onpeaenenun) Hp(0,07) npu Tekywiem kKoHTpone
[ONXeH HaxoAuTbes B npeaenax oT 2 M3e Ao 5 38. Mockonbky ypoBEHb perucTpauun roaoson
3KBMBanNEHTHON B03bl 00Ny4eHns xpycTanuka rnasa cocraensier 2 M3s, Auana3oH onpeseneHus
Hp(3) npu Tekywem koHTpore fomkeH HaxoauTees B npeaenax ot 0,5 m3e 4o 1500 m3e

OneparuBHbIA KOHTPONbL PACNPOCTPAHAETCA Ha OAHY pabouyio onepaumio. Mo3sTomy auana-
30H u3MepeHust (onpeaeneHus) Hp(10) aorkeH coctaenaTs or 0,2 m38 o 200 m3s [ns Hp(0,07)
ZManasoH U3MepeHus Npu onepaTMBHOM KOHTPONE, ECNU CYLLIECTBYET NOAO3PEHUE O BOZMOXHOM
obnyueHnn koxu, gomkeH BblTh Kak U NPy TekyLem KoHTpone - ot 2,0 M3B A0 5 38. ina Hp(3) ou
AOMKeH HaxoauTbena 8 npegenax ot 0,5 m3s Ao 1500 m3B.

HeoGxoAMMOCTL NpoBefeHUA ONEepaTUBHOIO KOHTPOMA ONpeaenseTca cnyx6oi pagnaumnoH-
Hoit 6esonacHocTu opraHusauum (CPB) Ha 0CHOBaHMM AaHHbLIX PAANALIMOHHOTO KOHTPONS W Xa-
pakTepa BbiNONHEeHHbIX paboT.

ABapuitHblil KOHTpOnb AomxeH ofecneunBaTtk 3MepeHue (onpeaeneHre) 403, NMPUBOASALWNX K
oCTpomy o6LieMy unu nokanbHOMy ny4eBoMy NOpPaxeHuo [103ToMy AManasoH namepeHus (on-
peaenenun) Hp(10) npu asapuiiHom koHTpone AoMKeH cocTaenaTs 10-5000 m3s no nHaneuay-
anbHoW 3KkBUBaneHTHol fo3e u ot 0,1 Ao 5 'p no nornowseHHon ao3e. Mpv aBapuiiHOM KOHTpoOne
A03 Hp(0,07) avanason usmepenus (onpeaenexus) sonxet GuiTh B npeaenax ot 1 go 80 Ip, ans
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Hp(3) ot 0,05 no 10 Mp. HukHue rpannubl Avanasoxna usMepenus (onpepenerun) Dp(10) u K
AomxHes GeiTe 8 npegenax ot 1 o 80 Ip, ana Hp(3) or 0,05 ao 10 Ip. HuxHue rpannuwp Avanaso-
Ha uamepeHus (onpeaenenus) Dp(10) n K gomxHs Guits 0,05 Mp, a B nonsix cMeilavHoro ramma-
HENTPOHHOSO USSTYYEHUS NPK PasfaenHoOM usMepeHuu (onpeaenexun) komnoxewros - 0,02 Mp.
Bepxnue rpannus: auanasoHa Dp(10) v K posmkHbt cocraenats 50 Mp u 50 Mp cooreercTaenHo,
YUNTLIBas BO3MOXHOCTb NOKaNbHLIX Nepeodnyduennit.

TpeGosanus K CYMMapHOiA NOFPELHOCTM M3MEPEHNA MHAUBUAYaNbHOW 403! BHEluHero o6ny-
YEHUA AO3NMETPAMU, COOTHOWIEHUA MEXAY BENWUMHAMK, HOPMUpPYeMbiMu HPB-99, u apyrimm
AO3MMETPUYECKNMIA BenuunHamu Ans (OTOHHOTD U ANEKTPOHHOTO N3NYYEHNA, U YINOBAs 3aBUCH-
MOCTb BENUYNH (DOTOHHOTO M3NY4eHUR, HopMupyeMbix HPB-99, npusepetibi B pabotax [17,37].

'2.1.2. Bosumempuyeckue NpuGopsl, CUCMEMEI U KOMIIIEKChI Ha UX OCHOBe

B ananasoHe aHeprim poToHoB 5-10 k3B NUMUTMPYIOLLUM C TOUKU 3peHusi obecneweHus pa-
AnauvnoHHoi BesonacHocTu ABnseTcA obnyueHne koxu, B auanasoHe 10-20 kaB - obnyuenue
Xpycranuka rnasa v 8 guanasoHe 20 k3B - 10 MaB - obnyueHue tena. NMoatoMy npu ucnonbaosa-
HUM A03MMETpUYEckux Npubopos, NO3BONSAIOLLMX NPOBOAUTL U3MEPEHNA B ANana3oHe 3Heprun
¢hoToHOB OT eauHuy k3B ao 3-10 MaB, Heob6xoaNMO NPUMEHATH cCrieunanbHbie MeTOAUKN UsMe-
peHUii BENUYUH

H *(0,07),Hp(0,07).I:Ip(0,07),H *(3),;{*(3), Hp(3),I:{p(3).H ”‘(10),;{* (lO),Hp(IO).l:lp(IO)

C YUETOM CNEKTPanNbHOro pacnpeaeneHns GOTOHOB UMK NPOBOAUTL UIMEPEHWE BESTUUUHDY,
ABNAOLENCH COMETaHUEM [03bi B KOXKE, XpyCTanukax rnas v Aossi tena [6,15,17].

Annapartypa MHQUBUAYaNLHOTO AO3UMETPUHECKOTO KOHTPOTA € 03UMETPaMU-HAKONK-
TenfMHU.

B rabn. 2 npuseaeHbl OCHOBHbIE XapaKTepucTuku annapatypbt [38-51].

Annapartypa AJ®K-2.1 npeactasnset cob0i KOMNNEKT A03UMeTPoB (POTOKOHTPONA [45]. Us-
mepseMan BennuuHa - nornolleHHan ao3a 3a 1 r/cm? Tkanu. icnonb3osahue komnnexta AdK-
2.1 onpaBAaHO ¥ NPEANONTUTENBHO B METOAAX UHAUBMAYANLHOW A03MMETPun npu pabotax Ha
YCKOPUTENAX BLICOKMX 3HEPTHA U peakTopax B kKoMOuHaLuu ¢ TepMoniomuHecueHTHIMU (T) u
APYrMMU AO3UMETPAMM.

CucteMmbl MHAMBUAYANLHOTO A03MMETPUHECKOro KoHTpona ®nioopan-APr-711-PON u ®nio-
opan-ABIr-713-PON ocHoBaHbl HA NPUMEHEHUN UHANBUAYANbHLIX AO3UMETPOB HaKaNNnBaloLLe-
ro TMNa ¢ UCNONbL30BaHNUEM B Ka4eCTae AeTekTopa pagnodoToroMUHEeCUEHTHbIX (POJ1), akTueu-
poBaHHbIX cepebpom, ocatHbix ctekon [39,46]. OcobeHHOCTLIO PPDf-A03uMeTpoB ABnseTcs
coxpaHeHue uHpopmauumu B npouecce cunTbiBaHus. [ina oGHyneHus aeTekTopos Heobxoaumo
NpPoBeECTH OTXUT. [leTekTopbl A03UMETpa 0611aAaI0T BLICOKOW TePMO- 1 BUGPONPOUHOCTBIO, HErur-
pockonuyHel, OHM ManNo 4YyBCTBUTENbHDB! K TENNOBLIM HeWTpoHaM. MporpamMmHoe obecneueHne
no3sonseT ynpasnsts pabotoit npubopa u ocywecTansT, 06paboTky U HaKONNeHNe pesynbTaTos
U3MEepPEeHUn.

OcranbHble TexHudeckue cpeacTsa UK, npeacrasnenHele B 1a6n.2, 0CHOBaHbI Ha APUMEHe-
HWUU TEPMONIOMUHECLIEHTHDIX A03UMeETpoB [38-40, 44, 47-51].

Hoseuiii komnnekc ana WOK ABrr-02T ¢ T/l-perektopamu Tuna TJ14-500K n Tr-4 umeer cuu-
ToiBalOLWWEe yCTPONRCTBO, HTepdeic canan ¢ MOBM u nporpamMHoe obecnevyeHue ans usmepe-
HUs 1 co3gaHuA 6asbl AaHHbIx OK.

TepMonioMuHecLeHTHasi Ao3uMeTPpUYeckasi cuctema «Candup-001» obecneuvsaer as-
TOMATU3NPOBAHHbIA AO3UMETPMYECKUIA KOHTPONL U BasnMpyeTcA Ha BLICOKOHYBCTBUTENBHbIX A6-
TekTopax B Buze TabneTok U3 MOHOKPUCTANNOB okcuaa antomununa TNA-500K. B cocras cucte-
Mbl1, BxoAnT TJ1[1-cunThiBaTent C MUKPONPOLIECCOPHLIM YnpaeneHueM, Habop 6nokos AeTexTUpo-
BaKUA C AETEKTOPaMU raMmma- n 6eTa-uany4yeHunin, Yucno KOTopbIX MOXET cocTaenaTe ot 100 ao
1000 Ha komnnexT, n ynpasnsiowuit K Tuna IBM PC ¢ 6a3oit faHHbIX A03UMETPULECKOi NHGOP-
Mauuu. Bpema uamepenus ogHoro 6n1oka AeTeKTUPOBaHNA C 4-M0 AeTeKTopamu He Gonee 3 MuH.
OcobeHHOCTL CUCTEMBI - BOMOXHOCTL M3MEPEHUS ManbiX 403 DOTOHHOTO U3NyYeHUs.
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Tabnuya 2. Annapamypa uHOueudyansHO20 003UMeMPUYECKO20 KOHMPO/IA 8HelHe20 06ny4eHuUs ¢ 0o3uMempamMu-HaKonumenamu

HanmenoBaHue cHcTeMBbl
OcHosisie 1 npHOope A®K-2.1 ngmﬁ:ﬂ ABr-02T KHI-08C(M) «Cangup-001»
N (ABT-713-POJT)
XapaKTEpHCTHKY
H3mepsemble BeTHUHHbE Dy(10) Hx(10) Hy(10), Hy(3), D,(10) Hy(10)
H,(0,07)
¢oTob
0‘1’5":‘[’_“1'36 5.10%1,5-107 * $OTORbI
JluanasoH u3MepeHus 103, MK3B boroms! botouu (Tj]ﬂ-SOOK) Geta-sacTuit 10+2-10°
’ 50+2,5-10%* 2,5-10%+5.10° 20+1-107 10°+3-107 GeTa-yacTHup!
; HEHTPOHBI 1-10%+5-10°
(ATT-4) 50+1,5-107*
Oueprus, MaB:
¢oroHoB; 0.06+3,0 0,035+3,0 0.015+3,0 0,08+1,3 0,015<3,0
Gera~yacTHLL: obecn. ana ATr-4 0,2-10 0,5+3
HEHTPOHOB ofecn.(T.H.) (2,5-10"+14) -
30 30
OcHoBHas NOrPelHOCTs, %o 15 20 (>10 m3s) 15 (>10 M38) 20 40
DHepreTHiecKkas 3aBHCHMOCTD
4YBCTBHTENBHOCTH, Y% 20 goron. 20 doron.
Kaccera UPK-2.3 ¢ dorto- _ ¢doTonss 1 aerexrTop ~
Tum zetexTopa NICHKOM W ANEPHOM 3MynbCHeN d)o::)(g:ljgnoe Herexropst TI1-500K TII-400 (ITT-4) 4 nm:l:}raoifgtj)lo 5(:)01(
HIT JETEKTOP (1 aKTHBALHORHBIMH CTeKIIO (ALOs) n ATT-4 (LiF) GeTa-HacTuubl (8 xo 1000 w. ) a
JAETEKTOPAMH) 1 nevekrop TJ1/1-580 i
Yucrio HMKAOB HCOAb30BAHKA, 1 100 500 200 500
He Menee
Cea3b ¢ [13BM u npurtepom eCcTh ecThb €CcTh eCTh ecTb
Temneparypa, "C ~50++50 0++40
Hanuuwe ceptudmkaros v 3akmo- . .. .. . ;
venns CU,CO3,0UT M * N * . -




<»"P Npodonxerue ma6n.2

HaumeHoBaHue cucTemsi
wnu npubopa g
OcHoBHbIE AKULK-201 AKUAK-301 AKWUAK-401 PAQOC-MHTPA
XapaKTepuCTHkYU
Hy(3), De(3), Hy(0,07),
N3amepsiembie BENUUUHBI Hg(10) H,(10) D,(0,07), He(0.4), Dy(0.4 Dy(10)
dw-rom;l
50+10 doronsl, Geta-yactuyw hOTOHbI
OTOHBI 100+2-10% 5-10%+107 GeTa-uacrat
Avanason uamepexns 403, mk3s 50:107 2.10%+5-10% 5-10%5.1¢" e ::u.
HeATPOHSI 2.10°+5-10°% 510°5.1¢ (1+10) -10%10™
50+10"
Oreprun, MaB:
boTOHOB; 0,015+10,0 0,015:10,0 0.015+10,0 0.015+5,0
Geva-yacruy; - 0,15+4 ** g
HeHTpOHOB 2,5-10°+14 -
15 choToH. 15 — hoToMb
gCHOBHaﬂ norpewwHocTb, % 15 15 Heirp. a 6e$a-uacr.
HepreTuieckan 3aBUCMMOCTb .
uyBCTBUTENLHOCTH, % 15 choToH. 15 ¢oroH. 50 HelrTp.
no 2 perexropa 3 aerextopa TTNA-580 4 per-pa [ATC-4 unu
Ton aeterropa 3 AF #)Tr 4 | [OTr-4-6 w ATr4-7 Ha ocxose (MgB,Oy) » ATF-4-6, ATr-4-7,
(8 xomnn. 4o 10000 wr ) °Li n Li ¢ 3amean. dmnsTpom, 1 pev-p ATr-4*+; TLD-1006, TLD-1007,
) | 3 per-pa ATM-4 c punstpom | 4 aetekvopa TT/14-580**** TLD-1011
YUCNO LUKNOB UCNoNb- 200 (aos. IBAC-1),
30BaHKA, HE MeéHee 200 200 25 (aos. ABAC-2),
! 500(pev-pbt RTT-4)
Csaab ¢ [T3BM u npuHTepom ecTb ecTb ecrTo ecTb
0 +10++35 cuur. +10++35 cuur.
Temneparypa, 'C —35++60 803. -35++60 A03.
Hanuuue cepTudukaTos n 3aknio- .-+ . . .

yeHnn CU,C33,0UT

Mpumeuanne. * - nornowerHan ao3a B MkIp; **- Ans 6eTa-u3nyueHns ¢ MEHbLLEA rPaHNYHOR 3HEPrueid A03NMETH ABNAETCA TONbKO MHAKKATOPOM;

*** . IETEKTOPL! A03UMETPA KOXM NNLA W XpYCTanukos rnas ABAC-1; **** - AETEKTOPb! A03UMETPa KOXMN Nansues pyk ABAC-2.




ABTOMaTU3IUPOBAHHLIA KOMMAEKC UHAUBUAYANLHOTO A03UMETPUUECKOrO KOHTponst
AKULK-201 6asupyeTca Ha NpUMEHEHUN TEPMONIOMUHECUEHTHLIX AETEKTOPOB hoToHOB [TI-04,
npeacTaBnAlLWUX Co60i TabNeTkn 13 MOHOKPUCTANIMMECKOTO (hTOPUAA NUTUR, aKTUBMPOBAHHKO-
ro Marduem v TutaHom. B poaumetp ATS1-01 8xoauT Tpu getektopa AT -4, pasmewlerHbIX 3a
¢uneTpamn us ¢roponnacra, obecneunsaiolMx uaMepeHue 403sl Ha rnybuxe 1 r/cm2. Mopor
n3amepenun 50 Mk38. JTUHERHOCTL M3MEepeHNs KOMNNEKCOM 03bl B AuanasoHe ot 0,05 m38 go 10
38 He xyxe 10 %, BocnpoussoauMocTb 403kl 10 M38 He xyxe 7,5 %. N3oTponua gosumeTpos ans
yrnos ot 0° o 60° He npesblwaeT 15 %. Ha NOANOXKE A03UMETPA UMEETCA AbIPOUHEIA KOA ANA
ABTOMATUYECKOTO CUMTHIBAHUA HOMEpPa A03UMETPA.

B coctam komnnekca BxoguT Habop ao3umeTpos, cuntbisarens CTNM-200 n MIBM tuna IBM
PC c 6a3oi gaHHbix u npuHTep. MpounssoantenbHocTb 06paboTkn A03UMETPOoB He meHee 30 WT.
B vac.

ABTOMAaTU3UPOBAHHLIW KOMNMNEKC UHAUBUAYANLHOrO AO3MMETPUHECKOro KOHTPONS
AKWOK-301 npeaHasHayeH ANS uaMepeHns MHAUBMAYANbLHOTO 9KBUBANEHTA 03bl HEUTPOHHOIO
1 (hOTOHHOrO U3Ny4YeHUs B CMELIaHHbIX N-y MONAX C UCnonb3oBaHuem ansbenHoro aosumeTtpa
OBrH-01 n uHauenayanbHOro skBMBaneHTa 403b! (GOTOHHOTO U3NYYeHUA C MCNOMNb30BaHWEM A0-
aumetpa ABIr-01 (aHanora posumerpa ATN1-01).

Doaumetp [1BMH-01 cocTonT u3 asyx aetektopos 4TIM-4-6 Ha OCHOBE U30TONa NUTUR-6 U ABYX
netektopos [TM-4-7 Ha ocHOBe u3oTona nUTus-7, kopnyca ¢ saaMeanutenem u ounstpamu. [o-
aumeTp [BI-01 coctout n3 Tpex agetekTopor AT -4 Ha 0CHOBE NPUPOAHOrO M30TONA NUTUA, KOp-
nyca n OunbTpoB. Ans yyera sHepreTmdeckon sasucumoctun gosmmertpos [BIMH-1 Heobxogumo
BBOANTb K03hhULMEHT rpaayMpPOBKU AaHHbIX AO3MMETPOB Ha pabouux Mecrax, onpeaensembii
no cneuuansHon Metopuke. bea BBeneHns koadduUMeHTa NOTPELWHOCTb ONPEAENeHUs [03bl
MOXET AOCTUFaTL HECKOMNbKNX COTEH NPOLIEHTOB. [lpyrue TexHUUeckue xapakTepucTuku KoMnnek-
ca AKAOK-301:

© NOPOT U3MEPEHMSA, M3B, HE BOMEE ......ccvviriirireectieriictieeie s crreete e eereeesaeeeabentaesereeenes 0.05
* NINHENHOCTL B gnana3one 803 0,05 M3B - 10 38, %, HE BONEE ........evvvvvvveviieinereeereene 10
* BOCNPOU3BOANMOCTL ANA A03b! 10 M3B, %, HE BOMEE .....eooveriieiiirieeeeee e 7.5
¢ N30TPONUA (POTOHDI), %, HE BOMEE ...ttt 15
¢ N30TPOMNUA (HENTPORDBI), %o, HE BOMEE ..vieuiiiiriviiiacreeniiiresaaestenteesceseeeeeeeencereeeseeneeasenseen 15

¢ BO3AEUCTBME (POTOHHBIM U3NYYEHNEM N030IA HE Bbillle TPEeXKpaTHOW A03bl HENTPOHHOTO
M3AYYEHUR AOMKHO NPUBOANUTL K OTIMMUID MHAUBMAYANLHOIO 3KBUBANEHTa A03b!
HEATPOHHOTO U3NYYEHUS OT YCOBHO MCTUHHOTO 3HaYeHNA ANA AO3UMETPOB, He Noa-
BEPrUMXCH AONONHUTENbHOMY 06NnyueHuto hoToHamu, %, He Bonee ...........cccceeveeeeenen. 20

« achpexTMBHASA TONWMHA Kopnycos aosumertpos [BMH-01 u ABIr-01, ricm? ... 1
* nponssoauTeNsHOCTL 06paboTkun aosumerpos ABMH-01, w./y, He meHee ....... .20
* NpouU3BOANTENBHOCTL 06paboTku gosumerpos [BI-01, wr./v, He MeHee .......... .30
* BPEMS YCTaHOBINEHUA paBGoyero pexumMa, MUH, He BOMEE........c.cocveveeeereceeeeeececceeeaes 30

Komnnekc AKMOK-301 o6ecneunsaer paboTty B crneayowux pexumax:

* cuUTLIBaHUe A03bl ¢ Ao3umeTpos ABrH-01 w ABr-01;

¢ kanu6poska gosumertpos ABrH-01 v ABrr-01;

® OTXKUT geTekTopoB go3umertpos ABMH-01 u ABr-01;

¢ pabota ¢ 6a3on AaHHbIX KO3UMETPUYECKON MHOpMaLIK,

¢ TeCTUPOBaHNE KOMMNEKca.

Komnnekc moxeT 6biTb UCNONL3OBAH ANSi aBaPUHHOTO A03UMETPUYECKOTO KOHTPONS BHELWHe-
ro obnyyenus nepcoHana. B cocras komnnekca exoaut Habop Ao3uMeTpos Ao 10 ThIC.LUT. KaxXA0-
ro Tuna, cuuteisatens CT1-300, M3BM Tuna IBM PC ¢ 6a3oi gaHHbIX 1 NpUHTEp.

B HacTosulee Bpems ANs onpegeneHna n-y-A03bl Ha 6asze AKUOK-301 paspabarbisaercs kom-
6uHUpOBaHHaA HAUBKAYanNbHAs KacceTa A03UMeTPa anbGegHoro TMNa, He HYXXAAIoWAnACA B CNex-
TpansHon noaaepxke.

Aozumerpuueckui komnnexkc PALROC-UHTPA 0CHOBaH Ha NPUMEHEHUN NHANBUAYASIbHBLIX
TN-po3nmeTpos doTorHoro uznyuenun ATA-01 (sHepreTuyeckui guanasoH 0,015-5 MaB) u Het-
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TPOHHBIX anbGeaHbix Ao3umeTpos [IBH-A-01, COBMECTUMBIX C TEPMOMIOMUHECLEHTHO A03UMET
pudeckoit cuctemoit [JOSAKYC cdupmel RADOS. [ins peructpaunm 6eta-uanyuenus (0Sr-90y
AO3UMETPLI UMEIOT «OTKPBITOE OKHO®. [lo3UMeTPL! SONYCKAIOT NPUMEHEHWE 40 4 MOHOKpPUCTAN
nuyeckux LiF aetextopos Tuna AT-4, ATr-4-6, ATT-4-7, a takke TLD-1006, TLD-1007 u TLD
1011 anametpom 4.5 mm 1 Tonuwwmnoi 1 mm, [erextopst ATT-4 npeacrarnsaT coboit dropw,
nutna (Li unctoiig) LiF: Mg, Ti; ITM-4-6 - dropua nutus (8Li usoton) LiF: Mg, Ti; ATI-4-7 - dbropn,
nutus (Li uaoton) LiF: Mg, Ti; TLD-1011- dropua nutus (Li umerslit) LiF: Mg, Cu, P; TLD-1006
¢ropun nutus (BLi usoron) LiF: Mg, Cu, P u TLD-1007 - dropua nutus (“Li usoton) LiF: Mg, Ct
P. lnanasoH, 8 KOTOPOM UCNONbL3YIOTCA AeTekTopbl TUNa AT -4, ATr-4-6 M ATM-4-7, 10 mklp - 1
I'p, a ansa perektopoe TLD-1006, 1007 u 1011 1 mMp - 10 Ip.

Doaumetpbl ¢ aetektopamu ATM-4 ncnonsayiotcs B MeauuuHe, TLD-1011 - ans koHTpon
oKpyXatowen cpeast, UHAUBMAYANbHOIO A0SUMETPUUECKOrO KOHTPOMA U B HPE3BbIYaANHbIX CUTYE
umsx, AT-4-6 (10 mIp - 10 I'p) n TLD-1006 (1 MMp - 10 p) - ANA N3MEPEHHUIT B HENTPOHHBI
nonsx, a ATM-4-7 u TLD-1007 - ans usmepeHus B ramma- U ANEKTPOHHbIX NONAX B AnanasoHax 1
mip - 10 Mp u 1 mIp - 10 I'p cooTseTCTBEHHO. MPOU3BOAUTENBHOCTL CUCTEMBI 200 JeTeKTopos
vac. K cucreme npuknagsiaetcs nporpammHoe o6ecnevenue TN UHTPA.

KomnnexT nnausuayanbHbix Aosumetpos KU[1-08C(M) npeacraenser coboit MoaepHusi
poeaHHyio moaens KWU/-08, B KoTopoit NpuMeHeHb AETEKTOPLI ramma-usnyyenns TI1/1-400 (ae
TexTopb! [1TT-4 13 LiF) u gerextopst 6eta-vacruy TNA-580T. B aopaboraHHoit kaccete posume’
pa nepea AeTEKTOPOM ramMmma-usnyveHus AT -4 npeaycMOTpeH NOrnoTUTENL TONLUMHOM 1 rfcm?,
Ans «ToHKkux» aetektopos TS14-580T npeaycMOTpeHbl «BXOAHLIE OKHA» TONWMHOM 65 MricM2 ur
5 mricm?. B cocras npuGopa exoaut 6nok nporpesa 5X91C. Ynpaenenue pa6otoit npubopa obe
neunBaeTca Mukponpoueccopom. MNpubop umeer uHtepdeic (422) CBA3U C LUEHTPANBHC
OBM. B HacTosiwee spems paspabarsiBaerca AeTekTop HeATPOHOB. OXunaaeMbie xapakTepucT
KW MO AWana3oHy U3MepeHus U SHeprim HEMTPOHOB YKasaHb! B Tabn.3 B ckobkax.

[lns peluenus 3afaum yueTa, KOHTPONA, XpaHeHus 1 Boiaaum posumeTpos ANT, ATY, ALNO
1 aHanOrMYHbIX MM NO pasmepy A03UMETPOB BbINYCKAETCA CUCTeMa CRHKLIMOHUPOBAHHOTO A
cryna K uHaMBuAyanbHbIM Ao3umerpam CCAN-2. OHa npeaycmartpuBaer cneayowme sap
aHTbl kKomOuHauwih posumetpos: ATY+ANM, AN+ ALNOR.

CaHKUMOHVPOBAHHbIN AOCTYN K AYENKe XPaHEHUA OCYLLECTBIAETCA C NOMOLLbIO NepcoHan
HOWN nnacTukosow kapTei Prox Card |l v paguocuutbiBatens. Monck U OTKpbIBAHUE AYERKHU - |
Homepy aosumeTpa unu .1.0.

Mo nepcoxany ocywecTBNAETCA 3aNMCb U KOHTPONb cneaylolei uicdopmauymn: .10, T
GenbHbiit Homep, Homep Lexa (CnyX6bi), AOMKHOCTb, HOMEP A03UMETPa, HOMEp MOAYNA 1 aye
K1, BpeMA U3bSTUS 1 BO3BPATA JO3NMETPOB, TEKYLLES BPEMSA HAXOKAEHIUS B 30HE CTPOroro pex
Ma, UICTOPUR HAXOXAEHUA B 30HE CTPOroro pexumMa 3a Tekywuin Mecsl (BXOA-BbIX0Aa) U CyMma
HOE BPEMs HAXOXKAEHA B 30HE 33 TeKyLLWA AeHb, MECSL| C BLIBOAOM Ha NevaTb, 3anpeT Aonyc
B 30HY CTPOrOro Pexuma ¢ BbIBOAOM MHGIOpMALIMKM O NepcoHane, He A0NYLEHHOM B 30HY.

Mpu OTKPLITUM AYEiiKkN BKNIOHAETCA 3BYKOBaA (OTKMIOYaeMasn) u CBeToBas curHanusauus. H
KonneHHas uHpopmaums COXpaHAETCA NPU ANMTENbHBLIX OTKIIOYEHUAX CETEBOro NUTAHUA.

. B cucreme npenycmoTpeHa nepegava UHGOPMALIUM B NOKaNbHYIO CETb C NePNOANHHOCTE
He Gonee 7 cyTok u GnokupoBka, 3anpetyaioulan oTkpbiBaHue Nocneayolen AYeikn Npu Han
4UU OTKPLITOW AYelikn. B pexumax scnomoraTenHoro o6CnyxusaHua AOCTYN K AO3UMETPaM
KIOBETaM fueeK BO3MOXEH C NomMoilbio 6noka oneparnsHoro ynpaenenus. Moakniouenue rpynt
Mogzynen k cnectemHomy 6noky - uepes uHtepdenc RS-232. B Hacrosiiee Bpems npaktuyec
3aBeplueHa cragust paspaboTiu cucrems.

B HacTtosuwee spems paspaboransi UnauBuayanshsie TI - 4O3UMETPLI ANS MaMepeH
no3 B koXxe u xpyctanukax rma3s MKAT [50]. Mockonbxy aAcsumeTpbl MKAT fonmkHb! ucnons:
BaTbCA NPN PasnMuHLIX BUAAX KOHTPONS, TO, KakK yxe FoBOPUIoch Bbie, YunTbLiBan Heobxos
MOCTb OLIEHKN CTENEHWU NOPAXEHNA KOXU NPV OCTPOM aBapuNHOM 0BnyqeHuy, AO3UMETP AOMK
obecneunsats onpegenexue 4o3 Ao rmy6unbl =500 Mr/cM2. 1S 3TOr0 JO3UMETP AONXKEH COA
XaTb HECKONbKO AETEKTOPOB, PACNONOXKEHHBIX 32 CMOAMU TKAHEIKBUBANEHTHOTO NOrnoTUTEeN

[o3umeTp ans UsMepeHua 403 Ha OTKPbITLIX y4acTKax KOXu (32 UCKNIOYEHNEM KOXU NanbL
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PyK v nafoHelt) AOMKHLI UMETh HeGonblune rabapuTHbie pasmepsi (He Gonee 4x4 cm?), kopnyc
RO3UMETPA A0MMKEH ObiTb TKAHEIKBUBANEHTHLIM, FAAKUM W YAAPONPOYHEIM. [lo3umeTp Ans us-
MepeHUR 03 B KOXEe Nanbues pyk u NasoHen gomkeH 6biTb rMbKUM, anacTuHHbIM, Nerkosakpen-
naembiM. OH He OMXEH co3aaBaTh HeyaoGCTB NPU BLINOMHEHUN NPOU3BOACTBEHHbIX ONEpauuii.
B cBsiau ¢ 3TMM B A03UMETPE UCNONbL3OBaHbI MOKUE 3NaCTUYHbIE TEPMONIOMUHECLIEHTHbIE Ae-
Tektopst TT/1-580 TonwwmHomn =10 mr/cm? u guameTpom 15 u 9 MM U3 FOMOTrEHHON KOMNO3NLUK
MENKoANCNEePCMOHHOMo TepMonioMuHocgopa MgB,O,; 1 nonnamuaton cmons: mapku fM-1.

PaspaboraHbi ABa TUNa AO3MMETPOB: ANA KOXU NULIA U XPYCTANMKOB fNa3 1 KOXY Nansues
pYK, KOTOpble MOTYT BbITb UCNONBL30OBAHB! ANA TEKYWEro N aBAPUAHOIO AO3UMETPUHECKOTO KOHT-
pons B Npouecce BbINONHEHUA NPON3BOACTBEHHbIX OnepaLinii.

[lo3umeTpsi NO3BONAIOT HE TONBLKO ONPeAenaTb A03bl B KPUTUUECKOM cnoe 5 mr/cm? 3a no-
KPOBHbIMU CNosiMn § Mr/cM? U 40 mr/icm? u Ha rmy6une 300 Mr/cm?, HO U NPy HeobxoaMMOCTU
OUEHUBaTL pacnpeseneHne 03 M0 TOALUHE NPUNOBEPXHOCTHLIX TKAHEH.

[lo3umeTp ANa U3MepeHUs IKBUBANEHTHBLIX 403 B KOXEe NULIA 1 xpycTanukax rnas (Tun 1) npea-
crasnseT coboi COCTaBHYIO KacceTy U3 yAaponpo4HOro, XMMUYEeCkv- U PaanaluoHHOYCTONYNBO-
[0, TKAHEAKBUBANEHTHOro MaTepvana apunokc mapku 2128. BHyTpu umeloTcs Bpawalowmecs Ha
OAHOW OCY NOANOXKU-NOrNOTUTENN TonwWMHON 50, 90 U 110 Mr/cMm2, Ha KOTOpbie NOMELLATCH
Aetextopsl TTN1A-580 anametpom 15 MM, TonuimHa 3alUTHOrO BXOAHOTO OKHA, 3@ KOTOPbLIM Ha-
XOANTCA NepBbii AeTekTop, cocTaenser =2 mr/cm2. Mocneaxwit AeTEKTOP-MOHOKPUCTaNN (hTopu-
croro nuTust ATT-4 pacnonoxeH Ha rny6ure 300 Mr/cM? 1 CRYXWUT AN U3MEPeHUs A03 B XpycTa-
nukax rnas. [lo3uMeTp MOXET KpenuUTLCA Ha twanoyke, BOPOTHUKE xanaTta unnm kombuHesoHa.

Ananua ry6uHHsIX 4030BbIX pacnpeneneHuin 6eTa-usnyyeHus B TkaHEIKBUBANEHTHOM MaTe-
pvare B Auana3oHe rpaHutHbIx 3Hepruid Ep, = 150 - 2200 k3B, nonyueHHbIX ¢ nomowsio 0bpastio-
BOW 3KCTPaNoNALMOHHON KaMepbl, CBUAETENbCTBYET O TOM, YTO C NOFPELLHOCTLIO <7 % pacnpe-
Aenexune ao3bl B cnoe 10 mMr/cm? moxeT GbiTh annpokcuMuUpoBaHo npamon faxe npu E, = 150
k3B. Takum 06pa3oM, cpeaHee sHaueHue Ao3bi B cnoe 10 Mr/cm? ByaeT COOTHOCUTLCA C cepeau-
HOW TONWMWHbI AETEKTOPA, T.€. ¢ ryBuHoin 5 mr/cm2. MNpu TonuuHe BXOAHOTO OKHA 2 Mr/cm? 3Have-
HNE N3MEPEHHON [03bi NEPBbIM AETEKTOPOM COOTHOCUTCH C My6GUHON =7 Mr/cm?2, 4To NpakTyec-
KU HE OTNIVMAETCA OT HOPMATUBHOMN BENNUMHBI B CNOE 5 Mr/cM? 3a aKpaHUPYIOLLEM CNOEM 5 MI/CM?2.

[losumeTp ANA U3MEPEHNUA 403 B KOXE Nnansues pyk (TUn 2) cocTouT us Habopa AeTekTopoBs
TTNO-580 anameTpomM 9 MM, pasaeneHHbIX TKAHEIKBUBANEHTHbIMWA NOMMOTUTENAMU, TONWUHI
KOTOPbIX BbiBpaHbl Takum 06pa3om, UToGh!I NepBble ABa AETEKTOPA U3MEpPsnu A03Yy Ha rnybuxe
30 - 50 Mr/cM2, ocTanbHbie AeTekTopb! Ha riy6uHax 90, 130 n 240 mr/cm2. HaGop 3anasH B nonu-
3TUNEHOBbLIA KOHBEPT U NOMELLEH Ha CaMOKNEIOLLYHOCH OCHOBY, C NOMOLLIbIO KOTOPOW OH KpenuTcs
Ha BHYTPEHHEW CTOpoHe danaHr nanbues pyk.

MNpubop, npeaHasHaYeHHbIA ANA U3MEPEHNUA [03 B KOXE NULA W XpyCTanukax rnas u B Koxe
nansuee pyk, COAEPXUT BNOK CUUTLIBAHNA UNK UHAKKALMK, B KOTOPOM NpeaycMoTpeHa cBasb ¢ MK

Ha ocHoee aoaumerpos MKAT 3asepwaercs paspabotka Komnnekca AKUK-401 ¢ poau-
metpamu ABAC-1 (Tun 1) u ABAC-2 (Tun 2). Komnnekc AKWBK-401 npenHasnaqeH ans namepe-
HUA MHAUBUAYANbHBIX 3KBUBANEHTHOW M NOMMOLEHHON 403 CNAaBONPOHUKAIOLLEro U3NYYEHUR KOXKU
1 XpycTanukoB rnas. B komnnexce ucnonb3ylTcs ABa TUna MHAVBUAYaNbHbIX A03UMETpos (Tabn.2
n3):

¢ IBAC-1 - nO3UMETp ANA N3MEPEHUA IKBMBANEHTHOM U NOIMOLEHHO 403 B KOXE U XpycTa-
nuxax rnas Hp(0,07), Dp(0,07), Hp(3), D,(3) v Ha rny6ukax (70-80) u (170-180) mr/cm?;

¢ [IBAC-2 - n03UMETP ANS M3MEpPEeHWUs SKBUBANEHTHOW 1 NOMMOLWEHHOIA 103 KOXW NarnbLes pykK
H,(0,4), D,(0,4)  Ha rnyGuHax (90-100) u (130-140) mr/cm?,

B nosumeTpax ncnonbayloTca TOHKUE TEPMOMIOMUHECLIEHTHEIE AETEKTOPb Ha OCHOoBe GopaTa
maruua (TTNA-580) TonwwmHon =10 mr/cm? (100 mkm) v aetekTopbl ATIM-4,

Apyrvue TexHudeckue xapakTepucTuku komnnekca AKWAK-401:

¢ IMHEAHOCTb B AMana3oHax USMEPEHWNS, %, He BONEE ............ccoccecvveccciiiniiei e 10
* BOCMPOM3BOANMOCTb A03bl 20 M38, %, He Bonee ................

* Nnopor namepeHus GoToHoB (beTa-yacTuLy), M38, HE BOMEE .....ccovvveevcrriciiceeaeae 0,05(2)




Ta6nuya 3. O6Lekms! KOHMPONA U Xxapakmepucmuku do3umempoe 4BLC

Hamepsaeman Aunana3oH name- Tun
Q6next koHTpons A03a peHUn A03bl A03umMeTpa

3KBUBaNEHTHan (1-10%-2) 38 ABAC-1

XpyCTaMMKM a3 | nornowennasn (510" -10) p ABAC-1

KOXa U NOAKOXHbIE | SKBMBANEHTHAR (2107 - 5) 38 asac-1

TKaHU nornoLwexHas (510" - 50) I'p asac-1

KOXa U NOAKOXHbIe | 3KBUBanNEHTHas (2-1(F‘r- 5) 38 asac-2

TKaHW KUCTel pyk nornoweHHaa | (5107 -50) p ABAac-2
* OAHOPOAHOCTb NAPTUU AOUMETPOB, %, He BOMee .......ccvuevecirieee e rrrreereaens 30
« U30TpONUS ANs yrnos nageHua ot 0° go 60°, %, He Gonee ... ... errteeseeernnes pessseenes e 15

* IPOU3BOAUTENLHOCTL 06paboTku aosumeTpor [1BIC-1 u ABAC-2 3a cmeHy, He MeHee 30

Ha nosaumeTtpax 060ux TMNOB HAHECEHEI MAPKMPOBKA U NOPSAKOBLIA HoMep. Homep Ao3nmMeT-
pa BHOCUTCA B KOMNBIOTEP ONEPATOPOM.

Kpome Bbiuieyka3aHHOrO KOXHOro Ao3umMeTpa paspabotan u npowen ucnbitadus KoxHobin
[O3UMETP HA OCHOBE HOBOTO BLICOKOHYBCTBUTENLHOrO TKAHEIKBUBANEHTHOrO Matepuana
LiF: Mg, Cu, P [51]. Ero yyscTBUTENSHOCTL B 20-65 pas shillie, YeM y oBLenpusHaHHbix kpuctan-
nodgocopos Ha ocHose LiF- Mg, Ti, a Bbicokas TEXHONOrMYHOCTL 0GyCrioBuna ero npuMeHexne
B TOHKOCNOMHbIX KOXHbIX AETEKTOPaX ANS aAeKBaTHOrO MSMEPEHUA 403 B NONSIX HU3KOSHEPreTu-
4eCKOro 3NEKTPOHHOFO - 1 (DOTOHHOIO U3NYHEHUA.

Buinu u3roTosneHbl ABa TUNa A03MMETPOB. MepBbiid TuN Gbin NonyyeH METOAOM OCaXAEHUN
Ha anioMuHuesyio conbry TomuuHow 0,57 Mm (21 Mr/cM?2) TonimHa YyBCTBUTENBHOTO CNOS NPY
atom coctaenana 19-27 mxm (5-7 mr/cm?). 3atem onbry paspesany Ha kBagpaTsl pasmepom 4x4
MM, KOTOpble ¥ UCNONb30BaNUCh B Ka4ecTBe AETEKTOPOB u3ny4eHusi ¢ 06o3Haqenmnem LiF. Mg,
Cu, P(Al).

Bropoit TMn Gbin nonyyen ananoriHbiM o6pasom B kauecTee noanoxku B HeM Gbina npume-
HeHa Tabnetka @4,5x0,9 MM 13 HEWYBCTBUTENbLHOrO K u3nydeHuio LiF, Ha koTopyio npeasapu-
TeNbHO HAHOCUNCS CrIOW aNIOMUHKUS TONLWUHOM 1 Mr/CM2, a 3aTeMm - CIION YYBCTBUTENLHOTO MaTte-
pvana LiF: Mg, Cu, P TonuwuHoin 5-7 Mr/cm2. BTopoii Tun AeTeKTOPOB ABMAETCH NPOTOTUNOM Ae-
TEKTOpOB, COBMECTAMBIX C KapTol go3umeTpa RADOS (Tabnetku &4,5%0,9 MM), npurogHbIxX Ans
aBTomaTuueckoro usmepenus. On 0603HaveH kak TLD-1011T.

KoadhbuuneHT sapuavyuii no pesynstatam BOCNPOM3BOANMOCTH OTKNWKA AETEKTOPOB He npe-
sbiwaet 4 % npotus Tpebyembix 7,5 %, 4To ykasbiBaeT Ha cooTBEeTCTBME 060UX TUNOB AETEKTO-
poe TpeGosanuam FOCT P M3K 1066-93 no ykasaHHoMY napameTpy

Ho3oBas 3aBUCUMOCTb ANA K2XKA0TO U3 TPEX OCHOBHLIX NUKOB AETEKTOpa NEpBOro TMNa nu-
HeliHa B Auana3oHe 103 ot 30 mkI'p o 18,5Tp

[LeTekTops! Nepsoro TNa MOXHO NPUMEHATL B MHOTOCIOWHbIX CIHABUY-AETEKTOpax, COCToA-
LUX M3 HECKONbKMX TaKUX AETEKTOPOB, ANS OLIEHKN CNEKTPanbHOrO COCTaBa B-uanyueHus.

Crnepyert Taioke 0TMETUTb BinycxaBlumecs B 80-90 rr. KoMnnekTbl AO3UMETPOB TePMONIo-
MuHecuenTHbix KOT-02, KOAT-02M, TOK-01Y, TAK-02Y v fo3uMeTpbl TEPMONICMUHECLEHT-
Hble ATY-01, koTopbie A0 CUX NOP LWMPOKO MCNONb3YIOTCA Ha- NpeanpuaTHax Muxmncrepcrea u
A3C

B Tabn. 4-6 npuseseHs! kpaTkve xapakTepucTuku komnnekca MHEWC, yeneturo ucnomsaye-
MOTO A5 AO3UMETPUHECKOTO KOHTPONS B TEYEHUE HECKONbKUX AECATKOB NOCREAHUX NET, # Tpe-
KOBOro komnnexca ans HeMTpoHHoi nosumerpum KOPAOH, ocBoeHue Bbirtycka KOTOPOro 8
nonxom xkomnnekTe (kpome «Kopaok-MN-TO») saseplieHo B 2001 r.

ABapuiiHbimu fosumetpamu FTHEWC aononHUTensHO OCHaLLAIOT NepCcoHan B YCSI0BMSIX, KOT-
Aa nomumo GeTa- u raMma-uanyueH1s BO3MOXHO BO3AEACTBUE HEWTPOHHOTO uastyuesmst [52. finn
V3MEPEHUn f03bl FaMMa-u3nyueHns u eé pacnpeaeneHna nNo Teny 403UMETPbE PA3MeLaloT Ha
rpyav u cnuHe. MnaneuayansHbie asapuithbie nosumerpel FTHEWC nossonsior onpesens s oT-
AeNbHbLIe KOMNOHEHTBI A03bI; raMMa- 1 6eTa-usnyJyeHni, TENNOBLIX U MeANEHHLIX HeHTPOHOB, a
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Tabnuuya 4. Annapamypa undusudyanbHo20 003UMEMPUYECKO20 KOHMPONS eHewHe20 obiy4YeHusi ¢ 003UMempamMu-HaKonumensmu.

HanmeHoBaHve xomnnexca Komnnekc THENC
Dosumetp RoavumeTtp megnenHbix | [o3uMeTp KOXHOW A03b! [o3umeTp NPoMeEXYTOUHbBIX ¥
ramma- HenTporos NKC 6era-ramma-uanydeHuin 6bicTpbix HelTpoHos AAVHA
OCHOBHbBIE XapaKTEPUCTUKN nanyyenna UKC (aetekrop MCT-J) | WKC (aetekrop NCT-T) | (rpexosblit i aKTUB AeTeKTOpP)
W3mepaeman sennunHa norn:g;znuaa NOFNOLLEHHAR A03a nornoweHHan f/o3sa nornouwjenHas A03a
Anana3oH uamepeHus Ao3bl, paj 0,5 - 5000 0,005 - 50 1-1000 1 - 5000
He3asucumocTb OT MOLHOCTH 9 9 9
A03b4, pag/c 10 10 10
«X0pA C XeCTKOCTbIO®» ramma-
U3NYYEHWUR NPN NPUMEHEHNK KOM-~ >352?(33 >3§ ?(33 nglfg::::gaeﬁ?rtn
neHcupyowux uneTpos,% y
«Xop ¢ xecrtkocTblo» Bera- uany- 20 %
- - B8 oGnacrtu

YeHua, %

E, ~ 0,2-3,5 MaB

Cnap nokasaHui Npy KOMHaTHON
Temnepartype

5 % 3a nepsbie
CYTKW,

18 % 3a 2,5 mec.

5 % 3a nepBbie CyTKN,
20 % 3a 2,5 mec

5 % 3a nepeble CyTKK,
18 % 3a 2,5 mec.

OcHoBHas (cpeaHeksagpaTude-

6 6 7 12 (40-50)
ckas) NOrpelHoCTb namepeHns, %
ﬂnMT?anOWb onpeaeneHun noxa- 10 10 5 (0.5-2)
3aHuiA, € (4)
Hanuuue cepTudukatos u 3aknio- . - . N . - . . ..

yexua CH, C33, OUT




Takke NPOMEXYTOuHbIX U GbICTpbIX HEUTPOHOB. [Ins 3TOro B Kaccete HEWC conepxurca 8 nosu-
meTpos. [inA raMMa-u3nyuexus B Hel UMEIOTCA [18a 0AMHAKOBbIX AosumeTpa UKC.

Kepmy meaneHHbIX HeiTPOHOB uaMepsioT AosumeTpamu NKC c petektopom MCT-J1. Mokasa-
HUA 3TOr0 AO3MMETPA ABMAOTCA CYMMON NOKa3aHuWil OT [03bl rAaMMa-U3Ny4YEHUA 1 403kl TENNO-
BbIX U MEAIeHHbIX HEATPOHOB, NPUUYEM [I030BaR HYBCTBUTENBHOCTL K HEATPOHAM NPUMEPHO B
100 pa3 6onblue YyBCTBMTENLHOCTM K POTOHHOMY Wany4eHuio. [ina onpeaeneHus Kepmbl Tenno-
BbIX ¥ MEASIEHHbIX HENTPOHOB U3 nokasaHuit NMCT-J1 BbLIMUTAIOT NOKA3aHUA [O3UMETPA (HOTOHHO-
0 U3NYYEHUA C YUETOM HYBCTBUTENLHOCTU K (DOTOHHOMY U3NYHEHUIO, 8 MONYYEHHYI0 Pa3HOCTb
REenaT Ha A030BY!0 YyBcTBUTENbHOCTE MCT-J1 K TeNNOBLIM U MEANEHHBLIM HEUTPOHAM.

[nAa uamepeHnsa KOXHOW A03bl 6eTa- 1 POTOHHOTO-UINYHEHNUA B KacceTe 'HEWC umeerca
KOXHbIN aozumetp UKC ¢ getextopom NCT-T. )

[ns namepexns Kepmbl NPOMEXYTOMHBIX M BbICTPbIX HeliTpoHOB B Kaccere THEWUC nenonbay-
etca poaumeTp JUHA ¢ aByMs TPEeKoBbIMU AeTEKTOpaMK.

DNetextop [INHA ocHosaH Ha peakumm aenexns 237Np, sHepreTuyeckas 3asucuMocTb KOTOpO-
0 HEMMoOXo BOCNPOU3BOAUT SHEPFETUUECKYIO 3aBUCUMOCTb TKAHEBOW KEPMbI IPOMEXYTOUHBIX U
6biCTPbLIX HEATPOHOB MuLeHb U3 HenTyHUs pa3melleHa B GopHom duneTpe. Ockonkv aenexHus
237Np perucTprpyIoTCs CIIIOASHLIM UNU CTEKNAHHBIM TPEKOBLIM AeTEKTOPOM. Mockonsky npovecc
onpeaeneHns A03bl TAKUM AETEKTOPOM AOCTATOMHO ANUTENbHbIW, ANA BLICTPOW NepBUYHONA OUEHKK
10361 HelTPoHOB B kaccete THEC nMeeTcs el akTMBaLMOHHLIA AETEKTOP U3 POANeBoii thonb-
ru.

KoHcTpyKTMBHO B Kopnyce kacceTbi THEMC pasmewweHsl 2 foauMmeTpa ramma-nanyyenns NCT
1 ABa Ao3uMeTpa MeaneHHbIx HeWTpoHoB ¢ aetektopamu MCT-1. [JosuMeTp NPOMEXYTOUHbIX U
6bIcTpbIX HeMTpoHoB BUHA ¢ ABYMA TPEKOBLIMU AETEKTOPAMU, U3OMEPHDIA POANEBLIN AETEKTOP
¥ KOXHBIW po3MMeTp A03bI € AeTekTopoM MCT-T pa3mMeLteHb! B KPbILKE KacceTht, koTopas Haasu-
raevcs Ha Kkopnyc.

MNokasanus aetextopos (NCT, NCT-/, NCT-T), Bxoaswwux s AosumeTp FTHENC, onpepensiot ¢
NOMOLLbIO U3MEepUTEnbHOro Nynsra komnnekra UKC-A

B HOPManbHbIX YEnosuax pabotsl foaumeTpsl THEAC ucnonb3yloT Takxke Ans onpenenexns
CYMMapHOM A03bl, NONYYEHHON NEPCOHaNoM 3a AnuTenbHoe Bpems (ksaptan, roa). B atom cny-
Yae He ONPeaensIoT NOKa3aHuA PORMEBOTo Ao3UMETPa B nokasanua poaumerpos UKC seopat
nonpasku Ha cnag nokasaHui OrpaHUyeHUem AN ANUTENLHOTO NPUMEHEHNS HEATPOHHLIX KO-

Tabnuya 5. HeldmpoHtete 003umempst muna «KopOoH»

HaumeHosanne Hasnauenue Npuxuun OcHoBHbe TexHueckve
AO3UMETPa Ao3umeTpa AEHCTBUA xap(i:‘ugi;y)ice’;um
MHaueuayansheii | 25U+ Th (no 2 muwenn) AkT,' 0,06 M3A
Kopaou-2-TOA TeKyWWiA, onepaTUsHLIN, J19T® (uckp cu 0.03-2800 m38
aBapuiiHbIA KOHTPONL W MuKpockon) 0,04-130 I'p
MnanenayansbHei 235 .
Kopaon-1-TO TeKyWuid, onepaTueHbIi U (1 Mnwens) N3TS Akt - 0,01 M3A
KOHTPONb (uckp cu ) 0,03-200 m38
= 235, 232
N U+““Th {no 1 Muwexu)
NHansmnayansHbIn o Akt . 0,01 M3A
Kopaox-2-A N3T® (uckp cu
2BapUAHBIA KOHTPONb .
P! P 4 MUKDOCKON) 0.015-130 I'p
30HHLIA kKOHTPORb U | *U+P2Th (no 1 Muwenn)
Kopaou-2-31 UHAWKALUUR KECTKOCTU N3T® (uckp cu Akt 0,01 M3A
. cnekTpa ¥ MUKpOCKonN) 0.005-160 T'p
237,
KopaoH-1-3 30HHBIN KOHTPOND Np (1 Muwet) NITS Axt 0.9 M3A
(nckp cv 1 Mukpockon) 0,03-1000 I'p
g S0HHbLIW KOHTpONb U Hab6op (n, f) u (n, o)
Kopaon-AHECTP CnexTpoMeTpUS MMLeHEl 0.4 3B - 15 MaB
NuavsuayansHbiv
Kopaon-Nn-TO Texymiﬁ. cﬂ\yepamsuuﬁ CR-39, 3XT, aHanuaaTop 0,01 - 10000 m38
(paspabaTbipaercs) KOHTPONb n3obpaxeHuit (oxupaemble)
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3umetpos JUHA sBnsieTcs fONONHUTENLHOE 0DNyYeHNe NEpcoHana, HOCALLEro aTu 403UMETPbI
OT BXOAALLUX B HETO AENALMXCA MULLIEHE!H U3 HenTyHUR. [10 oLueHKam OHW AaBanu 4ONONHNUTENb-
HbiV BkNag B o6nyuenue no 1,4 paa B roa.

TpekoBbii komnnekc «KopaoH» npeaHasHaveH Ansa TeKywero, onepaTusHoro u aBapunHoro
VHAVBMAYANLHOTO Y 30HHOTO KOHTPOSIA HEUTPOHHBIX A03 (H,(10) w/unu nornoujennan nosa) e
Anana3oHe sHepruit HeiTpoHos ot 0,4 3B Ao 15 M3aB, a Takke ANa 3MepeHuii IHEPreTUYECKUX
XapakTepUCTHK HEUTPOHHBIX Momnel Ha peakTopax, KpUTcbopkax, YCKOPUTENAX, HETPOHHbIX Te-
Heparopax, u30TONHbLIX MCTOUHUKAX HeATPOHOB, cyaax ¢ AdY utn {rabn 5, 6].

B HacTosiiiee BpeMs K NPUMEHEHUIO NPeAnaraloTes. ceptuuuupoBaHHbIi komnnekc «Kop-
OOH-2», BKMioualowuit 8 ceba MHauBuAyansHbiA nosceaHesHO-aBapuiiHbiil 403umeTp «Kopaox-
2-TOA» n uamBuAayanbHbIiA NOBCEAHEBHO-ONEPaTUBHLIN A03umeTp «Kopaow-1-TO», a Taike cep-
TMUUMPOBaHHLIV KOMNSIEKT NOPOroBbIX AeTekTOPOB HerTpoHos «AHECTP». [ins o6paboTku ge-
TEKTOPOB W CYUTLIBAHWUA MHOPMaumn npuMenseTcs annaparypa AUCT-TPAJL. B 2003 roay nna-
HUpyeTcs ceprudukaumna MHaMBuayanLHOro asapunHOro Ao3UMeTpa HeNTPOHOB «KopaoH-2-A»,
30HHOrO AO3UMETPA-UHAUKATOPA XKECTKOCTU CNekTpa HelTpoHoB «KopaoH-2-3U» n 3oxHoro ao-
aumetpa «KopioH-1-3»

VHayUuMpoBaHHbIEe HEXTPOHAMM OCKONKU AeNEHUs PErUCTPUPYIOTCA TPEKOBLIMU AETEKTOPaMK
- TOHKMMU NaBCAHOBLIMU NNEHKkamuU. Xumuueckas obpaboTtka AETEKTOPOB U aBTOMATUYECKUN
NoACYET NPOBOAUTCS C NoMoLybio annaparypsl AMCT-TPAJ ¢ nepeaaven uidopmauun Ha nep-
COHanbHbIN koMmnbloTep. OTHOLIEHUA NOKA3aHUA AeTekTopoB Markon (235U) u xectkon (22Th)
YyacTen CneKTpa MCoNb3yioTCA B KAYECTBE NHAMKATOPA XKECTKOCTW CNEKTPa ANA onpeaeneHus
[030BOW LiE€HbI OTCYETA A03UMETPA B HEUTPOHHDBIX NONSX PA3HON XECTKOCTU C NOMOWbIO Kanub-
POBOYHOMN KPUBOW, PaCCYMTAHHOWN ANA AAHHOTO KNacca HEWTPOHHBIX NONEN UNK onNpeaensemoil B
cneunansHbiX U3MEPEHNSIX HENOCPEACTBEHHO Ha NpeanpuaTuAx [Ona pacwmperus auanasoHa
V3MepEeHWI, NOBLILLEHNA UX HAAEXHOCTU N SKCNPECCHOTO NPeABapPUTENLHOTO ONpeaeneHns ana-
nasoHa 403bl NpU aBapusiX AO3MMETPbLI AONONHUTENBHO CHAGXEHbI CTEKNAHHBIM TPEKOBLIM Ae-
TEKTOpoM. Bknaa AoNONHUTENBHOrO 06NyYeHWA NepcoHana ot NPUMEHEHNA AO03UMETPOB C MU-
weHaMK 233U ocoboit uncToTbl npumMepHo B 300 pas MeHble, 4em B CyYae NPUMEHEHNUst 403U~
METPOB C HENTYHUEBbLIMU MULLEHAMU, HANPUMEP, HEWTPOHHBIX A03UMEeTpoB INHA.,

KomnnekT noporoBkix AerekTopos HeitTpoHos AHECTP coctout u3 pasnuuHbix muwe-
HeW, QUNLTPOB, TPEKOBLIX NABCAHOBbLIX U HUTPATLIENIONO3HbIX AETEKTOPOB, PErUCTPUPYIOLMX
HEATPOHbI NO AAEPHBIM peakumam Aenekna u (n, a) Habop ycranasnusaercs B o6cnegyemom
noMeLleHun ocne 3KCno3numm, TpasreHNs 1 NoACYETa YNCna TPEKOB Ha AeTEKTOPaXx C UCNOoMb-
3oBaHuemM komnnekta AUCT-TPAJl onpenensioTcs CKOPOCTH Peakumii Ha KaXaoi MULLEHWU W C
NOMOLWLbIO CneunansHOW KOMNBLIOTEPHOW NporpamMmsl paccuuThiBaeTca anddeperHumanbHbif
CNEeKTP 3Hepruil HeWTPOHOB. [laHHble NO CNEKTPY MOTYT UCMONb30BATLCA AR pacyeTa 403 B AaH-
HOM NOMELIEHNY BO BPEMS aBapu, AN NONYYEeHUA KapT HEWTPOHHLIX NOMEW Pa3HO KECTKOCTH
npu NOBCEAHeBHO! paboTe, ANA YTOUHEHUA A030BOI YYBCTBMTENLHOCTU UHAVBUAYANbLHBIX A03U-
METpoB

[lvanasoH uaMepeHus SHepruu HENTPOHOB C MOMOLLLIO CepTUULMPOBAHHOIO KOMNMEKTa
0,4 3B - 15 M3aB KoMnoHeHTsl ¥ noporu peructpaumn: 235U+Cd, 235U + 10 B (0,4 3B - 100 3B),
237Np, 2381, 232Th (0,7 - 1,5 MaB), S, HL| (1,8-3 MaB) Mpu pobasnexnn muweneit 2098 (~70
MaB); Cu, Cd (~ N3B) avana3soH namepenuit pacwmpsercs ao ~ M3B. CpeaHe-ksagpatudeckas
MOrpeLHOCTb U3MEPEHMA CKOPOCTEN peakumi AenuTeNnbHLIMK AeTekTopamit 6e3 cTaTucTUecKoit
norpewHocTn <12 %, MUHMMaNLHLIN U3MepAeMbIi (NI0EHC HEMTPOHOB (ANA Pa3HbIX CNEKTPOB)
NpPOMeXyTouHbiX - (0,3 - 1,2) 10% cm2; GicTpbix - (6 - 36) 105 cm2.

[OvanasoH W NOrpewHoOCTb YCTaHOBNEHUR Temnepatyp TepmocTtatom TPAM-1m 35-70 °C u
0,2 °C; xonuyecTBO OAHOBPEMEHHO NPOTPABNMBAEMBIX AETEKTOPOB - 60 WIT ; NPOACMKUTENBHOCTL
Tpasnexus - 40-120 mun. MpoaonxuTensHocTs cyeTta TpekoB npu6opom AUCT-2B Ha 1 cm2 < 3
MUWH, BOCNPOU3BOAUMOCTL cyeta - 0,5-2 %

B HacToawee spema B cTaauu 3aseplueHus HaxoaaTcs paboTel no cosgaxuio NMonynposoa-
HUKOBbLIX AO3UMETPOB ramma-HenTporHoro (QONMWUHI) u HelTtporHoro (AUHIO) nsnyve-
HUA, KOTOPbIe MOTYT UCMIONb30BAaTLCA B KAHECTBE UHAMBUAYANbHBIX aBapUiiHbIX A03UMeTpoB OHu
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Tabnuya 6. Annapamypa undusudyansHo20 G03UMEMPUYECKO20 KOHMPOSIS 8HEWHe20 06NyYeHus ¢ 003uMempaMu-HaKonumensamMu

HaumeHosaHue komnnekca

WHavsngyanbHele ROSUMETPBI HEHTPOHOB ANS

WHansngyansHble R03NMETPEI HENTPOHOB ANA
ABAPUAHOrO KOHTPONA

30HHBIE AO3UMETPLI HEATPOHOB

n 3aknoMennn CU, C33, OUT

¥ RO3MMETPOB | NOBCEAHEBHOrO W ONEPaTUBHOIO KOHTpONA
HEWTPOHOB
OcHoBHble «Koppoh-1-TO» «Kopaon-2-TOA» «Kopaor-2-A» . «KopgoH-2-TOA» «Kopaon-1-3» «Kopaou-2-3U»
XapaKTepuCTUKK :
Texywuia,
Texyumn, Texywmi, onepa- o - P
Bua xoHTpOnA onepaTuBHuI ™ aulzv't, aBapUiiHbiit AapuiiHbi o:c:zz:t;l:mu, ABapuitHblid ABapnitHbii
Cnabo 3HauuTensHo Momewwenun, rae BoamoxHa CLIP {Momewenun, rae Boamoxxa CLIP
Ycnosus npumeHenus V3MEHAIOWMNIACA CNeKTp W3MEHAIOWNACA CNekTp {3a 3awmramun peaxropos) (3a 3a MW PeaKTopos)
MornowenHan a03a
N3mepaemMan sennuuHa Hp(10) Hp(10) MornowexHan Ao3a MornowexHan aosa | MornowiexHasn po3a | u mggneﬁg_?:qera
U
fvana3on uamepsenus 03, M3B Ans Texywero  MIp 4ANA aBapUAHOIO KOHTPONA
npu NCKPOBOM CueTe
ot U uau Th 0,03-200 -, 0,03 - 2,8 10° 0,7 -210° 0,003 -2,8 10° - 02-1,410°
0,7-11,2 10% (0,003 - 2,8 10% - (0,5-810%
otU uTh - 2-1,210* 07-1210° 02-1.210° - 0,2~-1,4.10°
4-1,210% (2-1,210% - (1,1=3,7-10%
ot Np - - - - 1,4-8710° -
(1,4-87 10% -
NpK MUKPOCKOMHOM cueTe
otU nmTh 0,16-2,2 10* - - - - -
oTU uTh . - 3-1,310° 4-1310° - 0,8~1610°
(15-1,3% (40-1,310% . (4,5-410%
ot Np - - - 27-10° -
(27 - 109
Mpeaen norpewHocty, %
npu po3e 50 m3s., 30 30 - - - -
npu gose 0,2 I'p - - 25 (30 25 (30) 30 (30) 25 (30)
Bpems cvema uHpopmayun, MUH
3KCMPECCHasn OL{eHKa
1 Ro3vi (Ha cTekne) 20-40 20-40 20-40 20-40 20-40 20 - 40
50 p03 (Ha cueTynke) 120 180 120 180 120 120
u3mepenue 50 403 210 480 360 480 210 360
Hanuune ceptucdpuxaros . .. . - . . L . - - -




UMEIOT LieNblil pAA AOCTOUHCTB: BLICOKYIO YYBCTBUTENBHOCTL, NMUHENHDIA XapakTep 3aBUCUMOCTH
BbIXOAHBIX NapaMeTpos OT A03bi 05ﬂyquMﬂ. Manoie ra6apmbl. BO3MOXHOCTb AUCTaRUUOHHbIX
MSMepeHMVI. manbin q')e.QMHI' W BbICOKYIO CTeneHb AUCKPUMUHALWNA NO OTHOLWLEHWIO K CONyTCTBYIO-
WM U3nyyeHuam.

MpuBop COCTOUT U3 UIMEPUTENLHOTO NYNLTa K KACCETbI C AETEKTOPaMNU HEWTPOHHOTO U3nyye-
HUA. B KauecTBe AEeTEKTOPOB UCMNOMNb30BaH p-i-N-ANOA, NIrOTOBNEHHbLIN U3 BLICOKOOMHOrO N-KpeM-
HUA METOAOM MOHHOW UMNNaHTauum Bopa

TexHudeckue xapakTepucTUKM HEMTPOHHOTO J03UMeTpa’

¢ UaNasoH SHEPrUiA HERTPOHOB .. ... .. .o v reeseseenens OT TennoBbiX A0 15 MaB
* AMana3oH KepMbl Ha NMOBEPXHOCTU TENA ... ... voves vuee o et .. 10721021
o heauHr NPK 20 OC, HE BOMEE ...... coo. cev cveeeieee vers cevene ene eee e eens v 15 % / Mec
¢ MOrPELHOCTb U3MEPEHUS NOMMOLWEHHON A03bl, He Bonee ...... ... ... oo et e, .25%
* KO3hPULUMEHT ANCKPUMUHALIMK NO OTHOWEHMIO K FTAMMA-N3NYYEHWUIO, HE XYXe ... ... 1000
¢ NOArOTOBKA KacCeTbl C AaTUMKaMK K U3MepeHuto, He Bonee.. . . ... .. . Twmue
* BPEMS CUUTLIBAHWUA NOKa3aHui,-He Bonee ....... ... e e e e e 5¢
¢ rabapuTHbIe pa3Mepbl KacCeT ....... .. oo, v e e e e v ever . D10%40 MM
L T - Lot ot T P P o o 15T

McnonbayeMblii B HACTOALWLEE BPeMA aBapuiiHblil A03UMETP FHEWC umeeT psif HEAOCTATKOB,
XOPOLUO U3BECTHLIX CneynanucTam B obnactu asapuiiHon aosumeTpun. JT0, Npexae BCero, Ao-
NoONHUTENbHOE NoKanbHoe 00nydYeHue B MECTe HOLWEHUS A03UMETPA, a Takke TPYAOEMKOCTb
nonydenun UHopMaLuumn, XapakTepHasa AnA UCNONb3YeMOoro B psiae Ao3umeTpudecknx npubo-
poB Tpekosoro Metoaa [poBeaeHHbIe UCCNefoBaHUA, HanpaBneHHbie Ha asToMaTusaLuio npo-
uecca u3MepeHus TPEKOBbLIX PErucCTpaTopos, NOKa3any, YTo BOZMOXHO CHU3UTL BPeMA Nonyye-
HUs MHOPMaLUM NyTEeM MCNONbL30BaHUA METOAa UCKPOBOro NPobos, HO OH He AaeT Heobxogu-
MOI TOMHOCTH NonyyaeMoi nHcopmauun. MoatoMy nepexon Ha aBapuinHbIe A03UMETDLI, B OCHO-
BE KOTOPbIX NEXaT NonynpoBOAHUKOBbIE AETEKTOPOLI HEHTPOHHOTO U3NYYEHUNA BLIrNAANT Hanbo-
nee NepCneKTUBHLIM.

Ecnu npy BOSHUKHOBEHMW aBapuil Ha UCCNEAOoBaTENbCKUX AAESPHO-ONACHBLIX YHaCTKax BO3-
MOXHO nocTpagaswwumu 6yayT 1-3 yenoseka, TO NPU aBapuAx B NPOMbILNEHHOCTH (Ha ASC,
komBuHaTtax 1 Tn ) nocTpanarb MoryT ropasaoc Gonsle yenosek B sTom cnyyae paspaboraHHbie
nonynpoBoAHMKOBLIE AeTekTopbl ByayT Gonee addexTuBHbIMU: UHDOPMALUA O NOFMOLIEHHON
Lo3e 6yaeT nonyveHa B KpaT4aiLluil CPOK U C HE MEHbLLIEH TOYHOCTBIO, YEM ITO NO3BONAET CAE-
natb posumetp MHENC.,

CnegyeT OTMeTUTb, YTO NPUMEHRAEMbIE B paae cTpaH (ocobeHHo B KaHape) ny3bipbKoBbie
A03UMETPhI HETPOHOB B HaLLER CTPaHe eLle He BbiLNW Ha CTaguIo NPOMbILLNEHHOTO U3FrOTOB-
nexus

WrauBMAayansHbie 3MEKTPOHHLIE NPAMONOKa3bLIBalowMe CUrHaNbHbie AO3UMETPLI U
cucrembl UK Ha ux ocHose. B Tabn. 7 npueeaeHb! OCHOBHbBIE XapaKTEPUCTUKN MUHUATIOPHBIX
(KapMaHHRIX) 3NEKTPOHHbLIX NPSMONOKa3bIBAOLLUX A03UMETPOB [39,42,44,53,54]. B 0CHOBHOM OHU
npeaHasHayeHb! ANA M3MEPEHMs MHAUBUAYANLHOTO 3KBUBANEHTA U/UNWU MOLLHOCTU UHAUBUAY-
anbHOro 3KBUBaNeHTa A403bl, CUrHanu3ayuu Npu NpessIlLEHUA ONpeaeneHHbIX 3Ha4YeHuin No ao3e
n/vnu MOWHOCTU A03bl U JOMKHBI HOCUTBCA 8 HArpyaAHOM KapMaHe creuoaexast nbo sHyTpH
Hero Hekotopble nopTaTvMBHEIE NPUGOPLI MCNONB3YIOTCA ANA ONEPATUBHOIO KOHTPOSA.

B kauyecTBe 0eTeKTOpOB B 3TUX Npnbopax B OCHOBHOM NPUMEHSIOT Fa3opa3spsaHble CHETUMKM
pasnuuHoi yyscTeuTensHocTu Tuna CbM-20, CBM-21, CU-29B1, CU-34 n T4 , nonynpoBOAHMKO-
Bble (B OCHOBHOM KDEMHMWEBbLIE) ASTEKTOPbI, @ TAKXE MUHNATIOPHBIE CUMHTUNNSIUMOHHLIE AETeK-
Topbi. MpeuMyLLecTBOM NONYNPOBOAHUKOBbLIX N CUMHTUIUTIALUMOHHBIX AETEKTOPOB ABNAETCA BO3-
MOXHOCTb U3MEPEHNUA MOLLIHOCTU A03bl U A03bl KaK HENPEPLIBHOTO, Tak U UMMYNLCHOTO N3anyJe-
HWA, NpoBeAEHNe B psife CriyyaeB CNEeKTPOMETPUYECKUX uaMepeHuii [inA BbipaBHUBaHUA SHep-
reTMueckoit 3aBUCMMOCTY YyBCTBUTENLHOCTY AETEKTOPLI U3NY4YEHUA cCHabxaloT hunbTpamu pas-
SIUYHOrO COCTaBa U pasnuUYHON KOHCTPYKUnK. MaMepuTensHas u BcnomorarensHasi uicgopmaums
B npubopax o6bIMHO BLIBOAUTCA Ha UUbpo-aHaNOroBbie XUAKOKPUCTanNUUeckne u CBeToauoa-
Hble aucnnen (Tabno), a Takke C NOMOLbLIO OTAENbLHLIX CBeToAnoAaos. Nutanue npubopos ocy-
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wecTBnReTcA oT manorabapuTHbix 6arapeit unu akkyMynaTopos.

B cooteetcTBuM ¢ pekoMmeHpauuamn TK 45M3K «AaepHoe npubopocTpoexue» ananasoq
M3MepEeHnit N0 UHANBUAYANLHOMY 3KBUBANEHTY A03bl ANA HOPMANbHbLIX YCNOBUI MOXET COCTaB-
naTb 4-6 pecATUYHBLIX NOPRAKOB ¥ HAXOAUTLCA B npeaenax or 1 mx3s Ao 1 3s [53]. Avanasox
V3MepEHWA NO MOLHOCTY MHANBUAYANBHOIO SKBMBANEHTA 03bl MOXET COCTaBNATL OT 1 MK3B/M
Ao 1 3e/u. lvanasoH noporos curHanusauuu no aose i MOLHOCTH A03bl MOXET COCTaBNATL 3-5
AGCATUYHBIX NOPALKOB, HANPUMEP, C TakKMMK 3Ha4veHuaMu: 3 Mk3e, 30 mk3s, 0,3 m38, 3 M38, 30
M3, 300 M3B 1 3 Mk38/4, 30 Mk38/4, 0,3 M3B/M, 3 M38/4, 300 M38/4, COOTBETCTBEHHO. SHEpreTH-
yeckuit AuanasoH No POTOHHOMY uanydennio 17(50) k3B - 1,5 MaB, no Geta-usnyyenuio 6onee
2,0MaB u Ans HeATPOHOS - OT Tennosbix Ao 15 MaB. ins unavsnayansHOro sakemsanexTa fo3bl
obBnyuenun koxu Hy(0,07) aHepreTieckui AvanasoH No (hoTOHHOMY Hanyuexuio cocTasnaet 5(10)-
250 k3B un ans 6eta-usnyyenun Gonee 60 k9B (3Heprun, Heobxoauman ANs NPOXOKAEHNA MEPT-
Boro cnos koxu 0,07 mm).,

OTHOCHTENBHAA NOFPELIHOCTL M3MEPEHUI COCTABAAET NO 3KBUBANEHTY 03! He Gonee 15
%, a N0 MOU{HOCTKH 3KBKBaneHTa fo3bl He 6onee +20 %, no noporam curHanusauwm - +20 %.
OuepreTuueckas 3aBUCUMOCTb YyBCTBUTENLHOCTU Npu 3Hepruu hotoHos ot 50 kaB ao 1,5 MaB
He 6onee +30 %, a npu sHeprn cpoToHos 6 MaB - 50 - +100 % TemnepaTypHbIi AUanNasoH —
10 - +40 °C (MuHyc 25 —+50 °C)

[ns asapuiiHbIX YCNOBUIA AKana3oH 3MepeHui NOrNoLLERHOR B03b! Npubopamu, B TOM umc-
Ne nepeHoCHbIMK, Haxogurtes B npeaenax 0,1 mMp - 10 IMp.

MpenmyLLEeCcTBO 2NEKTPOHHLIX MPAMONOKA3LIBAIOWMX SO3UMETPOB 3aKNOYAETCA B BO3MOXHO-
CTV CHATUA UHAOPMALMK B TEKYLIUA MOMEHT BPEMEHN, NPeAYNPEXAEHUN onepaTopa Npu BXOX-
AeHum B 30Hy C NOBLILIEHHLIM YPOBHEM paanaumy, obecneyeHnn BuayanbHoin 1 3syKOBO#H CUrHa-
nu3auunen Npu NpesbllLeHn YCTaHOBNEHHOIO NOPOra Mo A03€ W/WNK MOULHOCTU [03bl.

3 npueesneHHbiX B Tabn.7 A03MMETPOB criefyeT OTMETUTL npubopbl, NO3BONAIOWVE U3Me-
PATb KaK 403y, Tak ¥ MOLHOCTb [03bl, 0Becneunsaiowne curHanusaumio Npu NPesbILLIEHNY NOPO-
ros No f03e UNu MoLHOCTY Ao3bl (AKM-14M, OKr-12M3, OKr-04, AKr-034, AKr-044, AKr-054,
OWH-01, OKBH-01, AKr-1411, AKr-02, «®oton», AKr-10 u ap.). Heo6x0AUMO TaKke OTMETUTL B
3701 rpynne A03UMETPb! C NONYNPOBOAHUKOBLIMUA U CUMHTUIINAUMOHHBIMU AETEKTOPAMM, NO3BO-
NAOWKWMU TPOBOAUTL U3MEPEHUsI B UMNYNbCHBIX nonsix usnyueHus (DG-101, QKP-04, OKr-054,
AWH-01, AKBH-01, «®oToH»), a Takke A03UMETPLI, NO3BONAIOLINE N3MEPATL 403Y U MOLHOCTD
A03b1 B peHTreHoBckow obnactu cnektpa (AKP-04, ANH-01, AKI-1411), n HeitTpoHHbLIN RO3UMETD
AKBH-01

CnepnyeT Take oTMeTUTb, YyTo gosumeTp AKI-141 npeaHasHaueH ANg KOHTponsa o6nyuenns
PYK 1 BCEro Tena onepaTtopoB, 3aHATLIX, HanpuMep, NepepaboTKoi SAEPHBIX UMY PaANOAKTUB-
HbIX MaTepuanos, pacgacoBKoil Meanpenaparos, COAEPXAWMX PAANOHYKNNALI, OLEEHKON 3ch-
(heKTMBHOCTHM CPEACTB 3aLUUTLI OT UOHN3UPYIOLLNX Y3NYUeHuit

Mpwu koHTpone oBnyueHus pyk aeTekTopbl Co cuetumkamu CEM-21 3akpennsiorcs Ha 3anscTh-
AX, NPV KOHTPONE BCEro Tena NoMeLLaloTCA B HarpyaHbIi kKapmaH, [leTekTopbl COBAUHEHDI C NpU-
60poM, HOCUMOM B HarpyAHOM KapMaHe cneLoaeXab!, rmBKum kabenem, No KOTOPOMY NepeaaroT-
CSl cUrHanb! CO CHETYMKOB U NUTaHKe,

Wcnonb3osaHue anekTPOHHBIX NPAMONOKa3bIBalOWMX Y «cnenbix» (6es Aucnnes) Ao3umer-
PoB, B KOTOPbIX 06ecneueHa BO3MOXHOCTL CHATUA MHOPMaUWK N0 KaHanam CBA3N, B cucTeMax
3NeKTPOHHON MHAUBUAYANBLHOW LO3UMETPUM NO3BONSAET 3a CYET ONepaTUBHOrO 0becneveHus pas-
HOMEpHOW A030BOW Harpysku NEpcoKana yMeHbWMUTb MakCUMansHyo 4030BYI0 Harpysky Ha OF-
AenbHbiX UL, Mepsbie 06pasLibl A03UMETPUHECKUX CUCTEM C TakuMmn Ao3umeTpamu «Koaonoin
6binun paspaborans 8 CHUWUI Gonee 20 net Ha3apa.

B HacTosiuiee BpeMA Ha OCHOBE 311eKTPOHHLIX NPAMONOKa3kIBaoWuX Ao3umeTpos ANH-01
noctpoeHa Cucrema aneKTpoHHOM MHANBMAYaNbHOK Ao3umeTpun AUH. JosumeTpsl AUH-01
XPaHATCA B kaccax 3apsRHOro yerpoiictea, umetowwnx 10-20 sueek B kaxaoii. Mpu Bbiaaye Aosu-
MeTpa nepcoHany B Hero u3 6asbt AaHHbIX 3aHoCUTCA BCA Heobxoanuman uHgpopmauus. OaHospe-
MEHHO JO3UMETPUCT-ONEPaTop ycraHaenueaeT TpebyeMble NOPork No A03e v MOLHOCTU A03bI.
Mocne BosBpaLieHNA L03UMETPOB B KACCY HaKoNmneHHas HdopMauMa cHnTLIRaETES B 6asy aaH-
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Tabnuya 7. MuHuamiopHsie 31eKMPOHHLIE NPSMONOKa3bigalujue 003uMemps! 051 uHOUBUOYanbHO20 U ONepamueHO20 KOHMPONA

Haumenosanve .
npubopa y ) AKr-12n3 AKP-04 AKr-054 aKr-03a
OcHoBHbie AKT-014 RET-01H | ABI-04A DG-101 (OKT-15M) (OKP-01) (OKT-040) «Fpau»
XapaKTepUCTUKK
V3amepsembie Benu- . . . ° ° ° y Ny "
4UHB H'(10), H*(10) Hp(10) Hp(10) | Hp(10). Hp(10) | Hp(10), Hp(10) { Hp(10), Hp(10) | Hp(10), Hp(10) | H'(10), H"(10)
[Ownana3ox namepexus 8 4 7 7 7 108
203, MK38 10-10 0,1-10 1-10 10-10 0,5-1,5.10 1-10
[Anana3sox namepexun . 0.1-100 ) . . . , s
MOLUHOCTH A03bi, 0,1-10 0.1-10°-nouck 0,1-10 0,1-10 0,1-5-10 1-5:10 1-10 0,1-10
MK3B/M ! ’
3Heprua, MaB;
HOTOHDB 0,05-3,0 0,04-3,0 0,05-3,0 0,08-6,0 0,05-3,0 0,015-0,15 0,05-3,0 0,05-3,0
3NEKTPOHbI
HENTPOHbI
OcHosHan
NOTPEWHOCTS, % 25 25 15 25 25 20 ~30 215
FOHepreTudeckas
3aBUCUMMOCTb YyBCT- 25 25 25 20 30 go °=T;8°.(';TB 30 525 ozzzozc:;s
BUTEnLHOCTH, % $or bor
Moporu curianusauyum ecTb HeT Het HeT eCTb ecTb ecTb ecTb
1 cyety. CU-296T, 2cyety. 4 cyety. sinna 1 cuery. CU-286l, | . 2 wr, 1 cyetu.
Tun petextopa 1 cuety. CN-341 CBM-20 CBM-20 c punsTpoM 1 cyerd. CU-341 SiNNA ¢ punepom Sinna r-m.
faGaputHole
pa3smepbl, Mm 162x82x35 146x60x26 | 150x67x35 140x34x14 120x60x25 76x50x17 140x61x30 111x73x28
Macca, He Gonee, r 400 280 350 150 150 48 110 200
Temneparypa, °C -10-+40 0-+35 0-+40 -10-+40 -10-+40 -5 - +35 -20+50 -20-+50

Hanuuue ceprucuka-

C33u OnT

TOB U 3akniouenns CU,

+ - -

+ . .

+ - -

+ - -
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NpodonmukeHue mabnuypi 7.

sakniouenna Ci, C33 u OUT

— Haumerosatue mee
npnbopa KT- 02
OCHOBHEIE P P n“H'01 nKEH'°1 nK' -14N n «®OTOH® m'-1o (CB‘“"
{«NoTtoc-T»)
XapaxKTepucTvKu
Namepaembie BennuUHbE .
H'(10), Hp(10), H,p(10), Hp(10), .
. Hp(10), Hp(10) . . Hp(10 H'(10), H*(10
H*(10) He(10) He(10) p(10) (10), H'(10)
[vana3son usmepexus R03, Mx38 107°.10" *+ 50-10° 1-10° 100-3 10° 1-10° 1-10°
ManasoH NIMEPEHUR MOWHOCTH 0,05-10’

Anoau, sk " 1-107-?- 10*10° 1-10° 0,1-3 10° 110 0,1-107
Onxeprus, MaB
hOTOHBI 0.02-10,0 0,02-3,0 0,06-3,0 0,05-3,0 0,05-3,0
aNeKTPOHL!
HEATPOHbI 2,510%-0,8-14
OCHOBHAA NOFPELIHOCTS, % 15 B 30 25 ~15 ~25 ~25
OHepreTUYeckan 32BHCUMOCTL
H;Bcﬂ‘m:nwocm e 35 50 25 (Eqor 0,05 M3B) 30 AnR NMHMK 662 KB | 25 Ans NuuuM 662 KB
Noporu curHanusayum. ecTb ecTb ecTb ecTb ecTb ecTb
T a - X

AOG TAX MeTan 8x10 MM ®TP pry qacogy o CBT-8 $=0,025 mm’ cu-38
[abaputHsie pasmepsl, MM 100x60x15 120x60x25 120x60x25 w 2 et 90x55x20 120x60x22 135x87x35
Macca, He Gonee, r 150 160 150 120 130 400
Temneparypa, °C -40-+50 -20-+40 -10-+40 0- +35 -20-+50 -40-+60
Hanuuue ceprupukaTos n ‘.. . . - - .. -

MNpumeuarune * - ANH-01 - NpUMONOKA3LIBAIOLIWA AOMMETD CUCTEMBI MHAUBUAYANbHOW Ao3umeTpun JUH, mogudivkauvs goaumerpa AKI-05]] ¢ Topueesoi wHANKaLmen nCnonbyercs
8 cucteme ACUAK, ** - 4032 HeNpEPLIBHOTO ¥ UMNYNLCHOTO (DOTOHHOID U3NYHEHUN, *** - MOWHOCTb 035l MNYNLCHOrO (POTOHHOTO N3NyueHus, **** - [1KM-02 - NpAMONOKa3bIBAIOWWA
AO3uMETP cucTeMbl MK ramma-u3nyueHus, Hoebii cepTrchukat CU nonyueH Ha nepBsbii OTeHeCTBEHHDbIH NPAMONOKA3LIBAIOWMA CUTHANLHBIA AO3UMETD

[KC-04, He Bowepwunit B TaGnuuy n NIMEPAIOLLMA BENTMNMUHDI Xy '} ;(7




HbIX, NAMATL AO3UMETPA OMULLAETCA, W OH, MOCNe 3apAAKM WCTOYHWUKA NMUTaHWSA, MOXET ObiTh
BblAax ApyroMy nuuy. Mpynnsl Kacc yCcTaHaBNUBAIOTCA B CAHLLAIO3AX, Ha NOCTaX AEXYPHLIX A03N-
METPUCTOB U, NOCPEACTBOM NIoKanbHbix ceteit [TOBM, 06beavHAI0TCA B €4UHYI0 AOIUMETPUYEC-
Kylo 6asy AaHHbIX.

Ha ocHoee mogudhukauvu ao3umerpa AKM-050 ¢ vopuesoi uiaukauuen noctpoexa Asto-
MaTU3IMPOBaHHARA CUCTEMA MHANBUAYANLHOIO A03UMETPUUECKOTO KOHTPONA NPEANPUATUS
(ACUAK). OHa COCTOUT U3 CHUTHIBAIOLLIETO YCTPOWCTBA, 3apA/HOro YCTPOMCTBA KACCETHOro Tuna
Ha 16 go3MMETPOB K NPOrpaMMHOro obecneveHus.

Ces3b cuuThIBalOWeEro yctpoiictea ¢ N3BM ocyuwiectensetcsa no kanany RS232. O6meH uH-
chopmaLveit A03UMETPA CO CUATLIBAIOLMM YCTPOIACTBOM 06ecneuunsaerca HppakpacHbiM KaHa-
oM. [loaumeTp UMeeT 3BYKOBYIO M CBETOBYIO CUTHanNM3auuu.

Ha ocHoBe unpoBbIX KMHTENNEKTYanbHbLIX» 403MMETPOB raMMa-uanydeHus paspaborana u
HaxoAMTCA B cTaguu ceprucukauum Cucrema HHAUBUAYANLHOIO ROIUMETPUHECKOTO KOHT-
pons ¢ aosumerpamm «Jloroc-6» u «Jloroc-7». B navHyio cucremy, kak un B cucremy «Koso-
Doli», BXOAAT «cnenbie» aoanMeTpsl OK-01 («flotoc-6») n npamonokasbipaiowme undpossie
aosmetpbl AKM-02 («NloToc-7») € 3HeproHe3aBUCUMOK NAMATLIO, KONIMMECTBO KOTOPLIX B KOMA-~
nekTe onpeaenaeTcA notpebuTenem, cuuTbLIBaloOWEE YCTPOMCTBO, YCTpONCTBO 06paboTku n xpa-
HeHus posumerpudeckon nHcgopmaumm (M3IBM) u nporpammHoe obecnevexue.

XapakTepucTvku NPAMONOKasbiBalOWEro A03umeTpa ramma-manyyenus [Kr-02 npuseaerbl 8
Tabn. 7. «Cnenoit» aoaumetp AKM-01 umeet 2 pexnma paGoThi: C BLIBOACM U3MEPEHHBIX 3HaYe-
HUIA MOLLHOCTY A03b! U 03bi MO BbI30BY. [lnana3oHbl M3MEPEHUSt MOLWHOCTU A03bl OT 1 go 3-104
MK38B/4 U HakonnexHow ao3bi ot 10 no 1,5-10° mk3B. SHepreTuueckuin auanasox ot 0,06 ao 3,0
MaB. fQetekrop - cueTunk CEM-10. B nosuMeTpe npeaycMoTpeHa yCTaHOBKa NOPOros Nno MOLHO-
CTU A03b1 M HAKONNEHHOMN A03e. XpaHeHue uHopMaLmn OCyLLIECTBNAETCA B SHEProHE3aBUCUMOMN
namaTu. CuutbiBaHue uHdopMaLv NPOBOANTCA Yepes YCTPOUCTBO CHNTLIBAHUA. [luanasoH Tem-
nepatyp —10 - +35 °C. MabaputHble pasmepbl 90x55x20 MM, macca 100 r.

Paspaborka npsimonokasbiBatowiero fosumertpa Heitporos AKEH-01 HaxoguTtca B craguu
3aBepLueHun.

AkTyanbHoi sBnseTca paspaborka nopTaTMBHOrO NPAMONOKA3LIBAIOLLENO A03UMETPA AN
onpeaeneHus HANBUAYaNbLHOro IKBUBANEHTA A03b! U MOWHOCTY A03bl 00NyHEeHUA KOXM nuua u
XpycTanuka rnaasa.

Ha ocHose oTeuecTBeHHOn T AosumeTpuueckon cuctemsl AK NOK-201 ¢ TN-posumerpamn
ATN-01 v cuntoiBaTenamu CT1-200 n npaMonokasbisaowux aosumerpos RAD 52S ¢t cunTtuiBa-
Teneit ADR-25 cupmbsl RADOS Technology Oy(®unnanaus) noctpoeHa ABToMatuauposaHHan
cuctema UK doToHHOro nanyueHus nepcoHana nepBoro 6noka BonrogoHckoi A3C. Cuc-
Tema obecneynsaeT aBTOMaTUYECKUIA KOHTPOND 3a BHeWHUM 0bnyueHuem nepcoHana, asToma-
TUYECKMIA NMPOLIECC CUMTHLIBAHWUA U 3anucu A03, onepaTtuBHoe otobGpaxeHue [O30BOW Harpyaku,
asToMaTuueckuii pacueT atheKTUBHOW 403l OGNYYEHUN, NPUHATHE PELIEHUs NO UCNONb3oBa-
HUWIO NepcoHana 8 3o0He obnydveHus, opMUpoBaHUe BbiIBOAA HA 3KpaH BbIGOPOuHO nHdopMma-
UuKn, asToMaT4YecKn opMaTupyeT 8biBOL OTHETHON AOKYMEHTaUuMU n3 6asbi AaHHbIX U T.4.. B
AanbHeAweM K 3Toit cucteme ByaeT nogknioveH komnnekc AK MAK-301, nossonsaowmi obecne-
YUTL KOHTPONL OBNYyYEeHUA NepcoHana HeATPOHHBIM U3NYYEHUEM.

MpumMeuaHue. BuiToBblE AO3UMETPLI B PeKOMEeHAALUAX HE pacCMaTPUBAIOTCA, NMOCKONb-
Ky OHU SBRRKIOTCS KHAUKATOPHBLIMU NPUGOPamMK, a He CpeacTBaMU MIMEpPEeHKit, U NPenHas-
HaueHb! ANA BLIABMNEHUA HaceNeHueM PafMoOaKTUBHBIX 3arpsisHeHUi B GLITy.

Hocumble nopTaTusHbie 4O3MMETPLI M MHOFOMYHKUMOHANbHbIE AO3UMETPbI-pafUOMeT-
Pbi ANSA ONEPaTUBHOIo A03UMETPUUECKOTO KOHTPONS. B Tabn.8 npueeaeHLI OCHOBHbIE Xapak-
TepucTUkM aTux npnbopos [39,42,55,56). B sTux npubopax npumeHsioT manorabapuTHblie geTek-
Topel. B peayneraTe aToro Macca Takux npu6opos He npesbiwaet 0,6 kr. OHW ucnonbayloTes ans
N3MepeHna MOWHOCT aMBUeHTHOro aKBUBareHTa A03bl, a Takke ANA U3MEPEHUs (OLUEHKK) am-
GueHTHOro akBMBanNeHTa A03bl, 3HaHWE KOTOPOW HeoBxoaMMO nNepcoHany Ans esPaBoTkK oNTk-
ManbHOro pexvmMa paboThl NPy BLINONHEHUK ONPeAeneHHOW onepaunu.
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Kpome T0ro, AONOMHUTENLHO 3TH NPUGOPLI NO3BOMNAIOT U3MEPATL NAOTHOCTL NoToka Herta-
YacTuu 1, B pae cryyaes, uamMepaTh (WHAUUMPOBAaTL) NNOTHOCTL NoToKa anbda-vacmy (MPR-02,
MKC-0811, MKC-09). Mouckosbie A03UMETPbI-paAMOMETPbI HAaCTO KOMNNEKTYIOTCA Teneckonuyec-
KOii LUTAHrOM, Ha KOTOPYIO YCTaHarnNuBaeTcA BnoK AeTeKTUPOBaAHUA UNKU TONLKO AETEKTOP.

Ha ocHose npubopa UPA1-02 paspaborana ero MoauchukaLma - NOUCKOBLIA paAUOMETP-403U-
metp MKC-1011, 8 xotopoM B oTinumne ot MPA-02 aetextop-cuetink CET-10A ycraHoBneH Ha
WapHUpe Ha KOHUE pPa3fBUXHON WTaHM, @ UIMEPUTENbHBIR NYNLT YCTAHOBNEH Ha OCHOBaHWUH
wraHrn. MamepuTenbHbIV NYNLT UMEET pa3beM ANA NOAKNIOYEHUA HAYLIHUKOB, KOTOphLIE M03B0-
NAIIT onpefenaTk NO YacToTe 3BYKOBLIX CUrHANOB TEHAEHLMIO UBMEHEHUR YPOBHA PaauauuoH-
HOro nons

Nouckoswiit gosumerp ANM-02CE, 8 KOTOPOM B Ka4ECTBE AETEKTOPA UCNONBbIYETCH CHETYMK
CBT-10, meet anana3soH usmepeHuit 10 - 104 MkP/u, koMnnekTyeTcs conHeqton Gatapeein ans
NOA3apAAKK akKyMynaTopOB v Teneckonuueckoi WwraHroin. TemnepartypHbiit Avana3sox npubopa -
40 - +50 °C. Mpubop cepTudmunpoBaH.

Mpu6op AOKIr-01/] umeeT cTaHaapTHLIA uHTEpdeiic caaau ¢ K. OH moxXeT Hakannmearb A0
1000 peaynuTaToB M3MepeHnit, NPOBOAUMbBIX Yepe3 YCTaHOBNEHHOE BPEMS.

Npu6op AKr-02Y («<Apbutp») — 6onee coBpeMeHHan MOAEND LWMPOKO MCNONL3YEMOro A03u-
metpa APr-01T1. B o6eux moaensx B KayecTBe AETEKTOPOB NPUMEHEHBI OAUHAKOBbLIE TUNbI U
KONUYECTBO ra3opaspAaHbIX CHETUMKOB. MO3TOMY OHU UMEIOT Bnuskue TeXHUYeCKkne xapakTepuc-
TUKK.

Mpu6op MKC-09 3a cueT cBOMX MasnbiX rabapuTHbIX pa3MepPoB MOXET HOCUTLCA B HarpyaHOM
KapMaHe cneuoaexabl ¥ nocne AONONHUTENbHBIX UCNBITAHWIA MOXeT UCNONb30BATLCA ANRA N3Me-
PEHUA MHAMBWAYANLHOTO SKBUBANEHTA A03b1.

Npumevanue, U3-3a orpaHuueHHoro oGvema npeacraseHHbix xapakrepuctuk npubop ANr-
02CB v pag apyrux npubopos B Tabnuuyax He NpeaCTaBNEHb.

[Onsa npuGopos (MKC-0811 n MKC-09) npeanonaraercs UsMepeHue yaensHOo akTMBHOCTH BOAbI,
MULLEBLIX MPOZYKTOB, MaTepuarnos 1 7 a.

B Tabn 8 He BHeceH nopTaTuBHLI ramma-6era-pagnometp API6-01 «3KO-1», nockoneky oH
He cooTeetcTeyer FOCT 27451-87, npeavasnaeMbiM K NpodeccroHanbHbiM paguoMeTpam. Mpu-
MeHeHue 3Toro npubopa B KauecTse LTATHOrO CPEACTBa U3MepeHUst 06BEMHOI aKTUBHOCTY FaM-
ma-6eTa-usnyyaiotux paavoHyknuaos 8 Lientpax FC3H u naGopartopusix paguaumoHHOrO KOHT-
pons HeAONYCTUMO, T.K. STO NPUBOAUT K HAPYLISHWIO JOCTOBEPHOCTU PaANALIMOHHOTO KOHTPONS
(nucbMo denepanbHoro uenTpa MoccananuaHaansopa Munaapasa Poccuu, LleHTpa meTponorum
N IM «BHUNOTPU» Foccranpapra Poccun AHPU, Ne3, 1998, c.48).

Hocumble Ao3uMeTPLI U MHOTOhYHKUMOHANbHble AO03UMETPbI-pagUoOMETPhbl AnNs one-
paTMBHOIO papUaLMOHHOTO KOHTPONSA. B Tabn. 9 npueeaeHsLI OCHOBHLIE XapaKTepucTUKK 3TUX
npubopos [39,42,56]. OHu xapakTepusyloTcs NpuMeHeHneM Gonee CNoXHbIX AETEKTOpOB. B ux
COCTaB BXOAAT HABOPLI PasNUUHBIX FA30PaA3PAAHEIX CHETUNKOB, PA3NUUHbIE BUALI CUMHTUNAALW-
OHHbIX CHETHUKOB, MOHU3ALIMOHHBIE KaMepPb! ¥ AP. B cBA3M ¢ 3TMM UX Macca HaxoanTCs B Npeae-
nax ot 0,6 a0 15 kr Kak npaeuno, atu npuGopel 06nagaior 6onee Wnpokumu hyHKUMOHANLHLIMU
BO3MOXHOCTAMMU, COREPKAT NaMATL U UMeIOT kKaHan caaau ¢ N3BM.

Papuomerpbl-no3umMetps! tuna MKC-01C, MKC-03C, moaudukauuu npubopa P3C, MKC-
0711, AKC-96 u MKC-A02 npeaHasHadYeHbl Ans KOMNNEKCHOFO paanaUMoOHHOTO KOHTPONS Npous-
BOACTBEHHBLIX NOMeLeHuid, pabouux MECT, yCTaHOBOK U OkpyXalowled cpeabl. OHWU coaepxar mo-
Audbrkaumnn nnv Habop 6r1oKoB AETEKTUPOBAHNA rAMMa-, PEHTTEHOBCKOro-, 6eTa-, anuda- U Hei-
TPOHHOIO U3NYHEHUA, NO3BONAIOWINX BLINONHATL OCHOBHLIE 331a4N ONEPATUBHOTO PAAWALINON-
Horo koHTpona [pubops!l MoryT obecneunsats xpaHeHue B MaMATU Pe3ynbTaTOB UMEPEHUR,
nepeaavy uepes CTaHAapTHLIA KaHan (Hanpumep, RS-232C) xpanumon urichopmaumm 8 NOBM,
3anomuHaTb uHopmaumio npu pabote B «aexypHoM» pexume. ns yao6etea pabotel npubopb
moryT BbiTb 06ecneueHbl HayLLHUKaMK,

MpuGops P3C-10HP 1 P3C-10HP3 n IKC-961 npeaHasHaueHbl ANS UIMEPEHNS UMNYNLCHO
ro (POTOHHOTO, B TOM YUCNE MATKOTO PEHTIEHOBCKOTO U3NYUEHUR.

Mpu6opel P3C-10HP 1 P3C-10HP3 0GecneuvnsaioT uamepeHue A03b1 IMNYNLCHOTO YOTOHHO
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Tabnuya 8. Hocumsie nopmamuerbie 003uMempPbl U MHO20GYHKUUOHabHbIe 003uMempbi-paduomempst

0ns onepamueHozo paduayUuoHHO20 KOHMPOSS

our

HaumeHnosaHue
—_— nputopa AarotT) RBF-06T [Pr-01M (o)
OcHoBHble xapaKTepucTku
U3mepnemeie BENUUnHb X, X, }.Jp(lO) H'(10) , H*(10)
0,1(0,01) -10° (10%* 0,1(0,01) -10° (10%)* v R
Lnana3ox ¥3amMepeHus MOUHOCTU A03bl, MK3B/UY nowck (namep ) RNk (amep ) 0,1-10 0,1-310
JlManason uaMepeHus 403b!, MK3B 1-110°
JuHeprus ¢oroHos, MaB 0,05-3,0 0,05-3,0 0,05-3,0 0,05-30
SHepreTudeckas 3aBUCMMOCTb
YYBCTBUTENBHOCTH, %
[nanas3on namepeHns NNOTHOCTU NOTOKa
GeTa-yacTuL/cM - MuH
Oneprus 6era-yactuy, MaB
OCHOBHas NOrpeLHocTb, % >25
Avanaion namepeHns NNOTHOCTU
noToka, anbda-yacruy/cm® MuH
MuHumansHasn aHeprs ansda-vactny, MaB
[vanason nsmepeHuns yaenbHoi akTusHocTi, Kbk/kr
Bpewms uamepenus, c 3:_ u'm}f' 555_ M';‘:::é: 1-35
4 cy -CbM-20 rasopa3 cHeT4uK 4 c4.-CBbM-20
Tn Aerextopa 1{2)cy -CWN-34T 4 c4- CBM-20 Ha Bm:ocnoﬁ wranre | 1cy.-CU-34T
uucppo- uudpo-
Wraukauua yudposasn uncposas aHanor. **** aKanor.****
Macca, «r 0,6 0.6 0,3 0,3
CurHanm3aumua nOporoe 38YKOBas
Temnepatypa, °C -10 - +40 -10 - +40 -20 - +50
Hanuune cepTudukaTtos n aaknioueHua CU, C33 u . .. . - . ‘- - + - .




Npodonxernue mabnuysi 8.

C33n OUT

Haumenosanune X
npubopa [ APBM-01A L}-Kr : A npPg-02 MKC-081 MKC-09
OCHOBHBIE XapaKTEPUCTUKM («Tapanms) (MKC-10M) («HasuraTop)
7 @, ; . (10 H*(10) Hp(10), Hp(10)
3MepsiemMbie BeNUYUHLE . H*(10), H'(l0) H*(10 H'(10), , PUYS B
H'(10), (10) , @p, O Op 0a, YA ©p 9ar YA
Pa, Pp
ﬂ:;:;aon N3MEPEHNA MOLHOCTHN A03bl, 0,1- 100 0,1-3-10° 0,1-20 0.1-100 0,05 - 10°
[Inana3oH usmepenus 403bl, MK38 1-310° 1-10° 1(10) ~ 10°
guepmn ¢oroHoB, MaB 0,05-3,0 0,05-3,0 0,06 — 1.25 0,04 -3.0 0,05 - 1,25
HepreTuyeckas 3aBUCMMOCTb
NYBCTBUTENLHOCTH, % 30 30 30
AuanasoH n3mepeHna NNOTHOCTN NOTOKa 3 3-10° 0,6 - 6-10°
GerTa-yacTuu/cM? MuH 6-610 3 - 2000 ¥sr ~ %y O5r - ¥y
JAneprun Gera-vyactuy, M3B 0,15~-35 >0,05 >0,05 >0,15
OCHOBHaRA NOrpewHocTs, % 25 25 25-30
uanason n3mMepeHns NNoTHOCTH N 10°-10° *** 2:10° - 2:10° ¢ oen
nOTOKa, anbha-uacTUL/CM>.MuH 30-610 no **pu (20-2-10* no **°pu) 0.6-6-10
MuHumanbHan aHeprua ansga-vyacruy, MaB 3.0 3,0 2,5
[vanason n3Mepenna yaenbHoM aKTUBHOCTH, Cs10-2.10° 0.1 -10°
KEX/Kr sr+®Y: 2,5.5.10° ’
Bpemn uamepenus, ¢ 15 1-9999 (ycr.) 2(40) 2(40) 21(U3MeH. aBTOM.)
Bera-1
cu. CBT-10A co cu. CBT-10A co o
Tun aetektops o4 Cl-85 Cuerim CLeMHbIM DUNLTPOM | CHEMHLIM hUNLTPOM %ﬁ:ﬁ;‘g’:‘
Anankeuan yucpoeas yudpposas™*** uudposasn undppo-ananor ungpo-aHanor.
Macea, kr 0,6 0,4 0,5 0,5 0,28
gnruanusggwn noporop 3ByKOBAA 3BYKOBasn 38yKOBas 3ByKOBaR
Temneparypa, "C -20 - +50 -30 - +40 0 - +40 -20 - +40
Hanuuue cepruchukatob u akniovenwa CU, ... . . - ‘4 . ... ..

Mpumeyanune * - MOLHOCTL 403kl B MP/M, ** - no 40KYMEHTaLuK NpnGOP H3MEPAET MOLWHOCTL 3KBUBANEHTHOMN A03bI; ™ - DEXUM KHAUKA-
unu , **** - 8 npuopax APr-01M, OKr-01[1 u mogucuumposaniom sapuarte QKI-02Y «ApGutp-M» umeeTcs NamaThb u uHTepdeic ceasu ¢
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rO u3nyueHus, a npubop AKC-961 - uamepeHne MOLLHOCTIA A03bl OAUHOMHBIX UMNYNLCOB (POTOH-
HOTO UanydeHus (Npu MoluHocTu Ao3bl Ao 1,5 3e/c AnutensHocTbo oT 0,3 Mkc Ao 18,5 mc) n
N3MepeHne MOLHOCTV 3KBMBANEHTHOM A03bl NEPUOANYECKM CREAYIOLMX MNYNLCOB (ecnu yc-
peaHeHHas MOWHOCTL A03bl He NpesbliuaeT 1 38/4, ANUTENBHOCTL UMNYNLCa He MeHee 0,3 Mkc,
[03a B uMnynbce He Gornee 0,1 38, a NUKOBOE 3HAYEHUE MOLHOCTH 03bI B UMNYNbCE HE NPEeBbI-
waert 1,5 38/c). ta xapakTepucTuka NpuGopos ABNAETCA BAXHOK NPU PaAUALINOHHOM KOHTpone
pabounx MeCT ¥ NOMeLLIeHUi, Koraa 86nnsu pabotaloT MeanUMHCKUE M NPOMBILAIEHHbIE annapa-
Thl, CO3qalOWME UMNYNLCHbIE NONA POTOHHOTO UINYYEHUA.

Paavometp PMH-12MN npeaHasHaveH Ana uaMepeHnst NNOTHOCTU NOTOKA TENNOBbIX 1 BbicT-
pbix HeitTpoHoB (E,=0,5-5 M3B, ¢, = 1-10* HeWTp./c cM? - GbiCTpble HEUTPOHLI, ¢, = 0,5-5 103
HEeWTP./C-CM? - TENNOBLIE HENTPOHBI).

YHuBepcanbHbiW paguomeTp-cnextomerp MKC-AO2 npeaHa3sHaueH Ans nokanusauwm pa-
AWOAKTUBHBIX UCTOYHUKOB, U3MEPEHHUA KONMHECTBEHHLIX XapakTepucTuk anbda-, 6era-, ramma-
¥ HEWTPOHHOIO U3NyueHUs, AEHTUUKALUM raMMa-u3ny4aiowux paaMoHyKNA0B, XpaHEHUs! U3-
MepeHHBIX raMMa-CNekTpoB ANA UX BO3MOXHOW ob6pabotku Ha MIBM. MpuGop ucnonbayetcs
ANs pagnoaKonornieckoro MOHUTopuHra Tepputopuin OH NnpeAHasHadeH ans pabortb! B nabopa-
TOPHBIX M B NONEBbLIX YCNOBURAX.

Paguometp-cnektpomerp MKC-AO2 npeacrasnser coboii nepeHocHoi npubop, umelowmin
BCTPOEHHbIA CUMHTUNNALUOHHBIA AETEKTOP raMma-uanyyeHus, ABa HeWTPOHHLIX AETEeKToOpa w
BHeLHKIA AeTekTop anbda- u 6eTa-usnyueHns. HeATpoHHbLIE AETEKTOPbI BLIMONHEHLI B BUAE TPY-
6ok ¢ rasom *He nop aaeneHveM 8 aTM., NOMELUEHHLIX B 3aMEANUTENL U3 NONUaTUNEHa. [eTek-
Topbi paboTaloT 8 NPONOPLUMOHaNsHOM pexume. B KoMnnekT nocraskv BXOAWUT AeTeKTOp ansga-
n Geta-uanyueHus bAC-AB1.

MpeaycmoTtpena pabota npubopa B ABYX PeXHUMaX: ONepaTMBHOM ¥ IKCNepTHOM. OH BbiNON-
HAET YeTbipe OCHOBHbIE (PyHKLMK: MouckoBoro npubopa, A03MMETPa, paauoMeTpa 1 CNEKTPOMET-
pa. B kauecrse crnekTpomeTpa Npubop No3soNsAET HakannueaTb raMMa-CnexTpbl, BLIBOAUTL WX HA
Aucnnei u NpoBoAUTL uaeHTUUKaLMIO n30ToNOoB. B namaTh npubopa moxer xpauntbes Ao 30-Tn
CNEeKTPOoB.

Bbinyckalotca 4 moandukaumu npubopa: MKC-AO02-1M (a,B,y,n), MKC-AO2-2M (a,B,y), MKC-
A02-3 (y,n), MKC-AO2-4 (y), Macca koTopbix coctasnset 4,8; 4,1, 3,6; 2,9 kr COOTBETCTBEHHO
Macca 6noka aevektupoanusa BC-AB1 - 1,2 kr.

3Ha4yeHUA MUHMManbHbIX 0GHAPYXUBAEMbIX aKTUBHOCTEN UCTOMHUKOB ramma-uanyyeHus 8
NOUCKOBOM pexuMe (¢ BeposaTHOCTLIO 0,5 npu agoseputensHol BepoaTHOCcTU 95 % npu ramma-
¢hoHe He Gonee 25 MkP/M, Ha paccTosHumn 0,2 M npu ABwxeHun npubopa co ckopocTbio ~0,5 mic
¢ norpetwHocTbio 20 %) cocTasnsior ans 13%Ba - 55 kbk, ans ¥7Cs - 100 kBk, ans 8°Co - 50 kbk.
3HaueHne MUHUManbHO 0BHapPYXUBaEMOro NoToKa HEWTPOHOB OT UCTOUHWKA 252Cf B Tex Xe ycno-
Busx cocraenser 6,0-10% Henrp/c

[Ovana3ox perucTpupyemMbix aHepruil ramma-cnextpa 0,005-3 M3B, oTHocuTenbHoe 2Hepre-
Tuueckoe paspeweHve no nuHum 37Cs 662 kaB e Bonee 8 %, UHTerpanbHas HENMHENHOCTL
1 %, MakcumanbHas BXOAHAA 3arpyaka ramma-kaHana 5-104 umn/c. Yucno kananos AL - 1024,
BpeMeHHas HecTabunbHocTb - 1 %, TemnepaTypHas HectabunbHocTs He Gonee 0,1 % / °C.

Cpeaun HOCUMBIX NOPTATMBHLIX A03UMETPOB N MHOFOCYHKLIMOHAMNbHbLIX A03MMETPOB-PaaUo-
METPOB, B KOTOPbLIX B KAYECTBE AETEKTOPOB UCMONb3OBaHbI ra3opas3pagHble CHETUUKMU, creayeT
sbiaenuts npubopbl OKM-02Y («Apbutp»), APBMN-01A, UPO-02, MKC-08M («HasuraTtop») u
MKC-09, cpean HoCMMbIX RO3UMETPOB ¥ MHOTOGYHKLMOHANbLHLIX RO3UMETPOB-PAAUOMETPOB CO
CUMHTUNNAUUOHHBIMU AeTekTopamu - UM3]1-1, MKC-06HM («UHcnekTop»), pa3HOBUAHOCTH Npu-
6opa P3C-10H, a Takxke npubopsl MKC-071, MKC-AO2.

MNpumenenne B npubopax APBMN-01A, UPA-02(MKC-10M), MKC-08M, MKC-09 TopueBbix ra-
3opa3pagHbix cietunkos CET-10A, CU-8B, «Berta-1» ¢ GonbwnM No nnowaan ¥ TOHKUM BXOA-
HbIM OKHOM 0BecnevuBaeT BICOKYIO YyBCTBATENBHOCTL 3TUX NPUBOPOB, NO3BONAET ONEPaTUBHO
KOHTpOnuUpoBaTh paaMoakTMBHoe sarpsisHeHue Gonbiluoit nosepxHocTy. 10 cpasHeHMIO CO CTanb-
HbIMW LIUNUHAPVYECKUMU CHETYUKAMY, TOPLEBbIE CHETUUKM 0BecneunBaloT peructpaumio beta-
yacTuy B 6onee LWMPOKOM 3HEPreTUHECKOM AUana3oHe 3a CYET AETEKTUPOBAHUSA YacTyL, C Manb-
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Tabnuua 9. Hocumele 403MMETPLI ¥ MHOTOYHKLIMOHaNbHbLIE A03VMETPLI-PaAMOMETPLI [NA ONEPATUBHOTO PAAKALIMOHHOTO KOHTPONSA

Haumerosanne
npuGopa |  UMI-2H APBN-03 MKC-02CM MKC-03C UM3a-1 *
OCHOBHbIE XapPaKTEPUCTIKN
MowHOCTL nNornoteHHon | MOWMHOCTL NOTNOWEeHHOW T
. A03bi POYOHHOrD, MolL- | A03bi POTOHHOD, MOLY- H'(007), H*(007)
Wameprembie BeNMUMHbE X H(10), H (10) . ¢p. [ mnocT® axevBanenTHOR HOCTbL 3KBUBANENTHOR | °, . ..
! O 20361 HEATPOHHOTO Ao3bi ewTpouroro | H (3). H'(3) \H™(0),
UINYMEHUA, Pp, o, M3NYYEHNA @ H'(10) , o5
[lnana3ox namepeHua MOWHOCTH A03bl POTOHHOTO U3ny- 9 an s 0,1-10" =+ 3 g7 exne
A g 10-10 0,1-3 10 10100 10%10 0,01-100
[¥anasoH uaMeperus 03bi HOTOHHOTO U3NYUEHNs, MK38 10-1 107 0,01-10*
Aneprus (oToHOB, MaB 0,08-3,0 0,05-3,0 0,1-3,0 0,1-3,0 0,006-0,12
[1Mana3oH NaMepeHns NAOTHOCTH NOTOKA, B-4acT /CM® MUH 6-6 10* 10-10° 6-6 10°
SHeprua bera-vactuu, MaB 0,2-3,5 0,3-3,0 0,04-4.0
OCHOBHAaA NOrpeLLHoCcTb, % 30 15 15 20
[lnana3aoH u3MepeHns NNOTHOCTHM NOTOKA, -4acT /CM2 MUH 6-6 10° 0,1-10* .
MuHuManbHan aHeprvs anbga-vyactuy, MaB 28py 4,15-5,15
| nana3soH uamMepennn yAenbHOR aKTBHOCTH, KBK/KT
[lManasox K3MEpEeHNA MOWHOCTH A03b! ' 10-10* 1-10*
HOMTPOHOB, MBS/ (HeATp fcM? c) 1-10° uHauK (20-2:10%)
Man £033 MMNYNBLCHOrO OTOHHOTO U3NYYEHUn
Dneprun HaRtpoHos, MaB 2,5107-14 2,510°-14
TEpsMn usMepenna, c 4-40 7-40 1-50 215
rasopapapsfHbie] rasopasp cueTvuK rasopaap cuery
Cuerann | CHOE, neretopwa | CA-136, Cuabr, | acpamp.cemmen |
THn aeTekTOpa CEM-20(3wr), | BbiaBux wranre n CW-38T, CHM-16, CH-36T & wraposom cun Aere#op
CWN-36T", AETeKTop, BCTPOEH- CUMHY AeT, MOHM3 samegnuTene
Cu-38r HLIA B NyNLT Kamepa
norapuipm uw 0BaR
DiRGA HHEIOPMBLIMM caer:ug;" . m:’fa o yuchposas uucposan HAppoBaR
BCCH, KT 2,0 3.0 11,4a,25-n 11,5-a; 2,6-n 0,7
| [1aMATS Her ecrb
curHanuIauus HeT 3BYKOBaRA CBOTORANA, 3BYKOBAN
Temneparypa, °C -50 -+55 -20 -+40 -40 -+50 -40 -+50 -10 -+40
[Hannune cepriduraros n saiiodenus CW, CI3 w OUT + - - +-- v .. v - - - -
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Npoponxenue Tabnuubi 9.

HanmenoBanue
npwGopa MKC-0HM P3C-10H P3C-10H3* P3C-10HP3 MKC-071
OCHOBHbIE XaPAKTEPUCTHKY («Mucnekrops)
. H'(0,07), H"(0,07),
H"(10) ,H°(10) ., | > . . b :
Hamepremble BennynHbI a0 a0 H*(10). ¢y, ¢p. 9u, YA H'(), H'() H"(10) ,H"(10) H*(10) ,H'(10) ,
DPps Po, YA ! Ppy Qo YA
H'(10) H*(10)
[InanasoH HIMEPEHNA MOLYHOCTH A03b) POTOHHOTO U3RY- 3 0.01-5.10° .18 01-
uenna, Mk3e/d(dor./cm2-c) 0,01-1-10 {0,1-1-10%) 0.05-60 0.1-140 0,01-500
[lnanaioH umMepeHus 03bi GOTOHHOTO H3NYHEHNs, MK38 0,1-10° 3.102.5.10° 3.10°-5.10° 0,01-10°
3xeprua poToHos, MaB 0,02-3,0 0,06-3,0 0,006-3,0 0,02-3,0 0,02-3,0
[nanason n3mepeHns NAOTHOCTY NOTOKa, B-4acT./CM>-MUH 1-1-10° 4-2:10* 1-10°
3xeprusa Geta-yactuuy, M3B 0,05-3,5 0,15-3,5 0,05-3,5
OCHOBHaN NOrpewHocTy, % 10-20 40 20 20 20
[lnana3ox #3mepeHun RNOTHOCTM NOTOKE, X-4ACT./CM-MUH 1-10° 0,5-1-10° 1-10°
MuHMManLHan aHeprus anbda-yactuu, MaB Bpy 4,0 2,0
. 0.05-3-10° 410740 0t
[nana3soH uamepeHus yAenbHOW aKTUBHOCTH, KBK/Kr (Gera) (6eT3), 0,4-40 0,05-3.10
[lvan.namep.moLH.R03b] HEATPOHOB, MB3p/ (HeWTp./CM*-C)
Wamepaeman 03a UMNYNILCHOTO (HOTOHHOTO U3NY4eHUs ecrb ecrTb
JHeprua HedTporos, MaB
5-8y; 30 §;60 o; ] .a 2-5v,1-25 B;
Bpems uamepexuns, ¢ 300 ya. ar. 1-2000 1 1,4;32 1-50
CUMHTUNNAL, CUMHTUANAUUOHHBIA | CLUUHTUNNAUMOHHDIA <
Tun perexTopa q);g:x_"ggggo NAEHOUHDBIIA KOMOUHMPOBAHHBI | KOMOWHKPOBaHHKbIR c:)mm’:::z::m‘;"
A P ocBnY-aeTEKTOP AeTekTop ___AerexTop
Buisog nHdopmaymnu yundposasn yudpoean yngpoeas yndposas wdpo-ananorosan
Macea, kr 0,9 1,0~-a; 0,5-n 15-8:.05-n 1,3 09
Namars ecTb ecTb eCTb ecTh
Cursanusayms CBETOBas, 38yKoBas CBETOBas, 3ByKOBan CBETOBaA, 38yKOBan
Temnepatypa, °C -10 -+40 -30 -+50 -30 -+40 -30 - +40 -20 -+50
Hanuuue ceptucdukatos v 3axnioueHms CU, C33 u OUT .- - + - - + - - + - - I

Npumevanwne. * - npu6opbl UMIO-1 v P3C-10H3 Ge3 cneynanbHon METOAVKN UIMEPAIOT MOWHOCTL A03bI AU A03Y, KOTOPLIE ABIAIOTCA CONETAHUEM YKa3aHHbLIX B
Tabnuue senuunH, B peknamibix Matepuanax Ha npuGop P3C-10HP3 yka3aHo, 4TO OH NPOBOAUT udMepeHne adexTuBHON RO3bL, ** - MOLHOCTL A03bt B MKP/; *** - mouy-
HOCTb A03bi B MKIp/M ans 6nokos BA3C-02C1 u BAPI-27,CO00TBETCTBEHHO,; **** - MOWHOCTL NOFNOWEHHON 403l B MKpaa/J.
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Npoaonxexnue Tabnuywbl 9.

— HaumeHoBaHne Do3aumerp- pagviometp AKC-96 ¢ Habopom Gnokos AeTexTuposaHus *
— npubopa PrA-96 m(c.een_ [KC-86B
AKC-86r (nouckoBbii, (noncxosbii)
OCHOBHbIE XapaKTepUCTUKK BbICOKOWYBCTBUTENLHbIIR)
VI3MepReMbIE BENUUMHb! P H'(10), H'(10) H'(10) , op H'(19) ,
[nanasoH u3MepeHys MOWHOCTU 403kt HOTOHHOTO 3NYYEHUS, 0.1-1.10° ** 0,05-100 (*'Cs) 0,03-15("'Cs)
mk3a/u ' 10-8.10° ** 4- 2000 **
[lvana3ox uamepeHus f0abl, MKk3a 1~1-10°
Sueprus doroxos, MaB 0,015-10,0 20,05 >0,02
Jlvana3on N3MepeHuR NNOTHOCTW NOTOKA,
Gera-uacTuy/cm’- Mun
Aueprun beta-yactuy, MaB
OcKoBHan NOrPeIHocTs, % 215
 [lwanasoH nsmepennss NNOTHOCTM NOTOXA, anbcga«acrm.;/cm’-nmn 1-10"
MuHUManNLHan sHeprua anbtha-vacruu, MaB *PPu)
M3mepenre MOWHOCTH A03bi KMNYNLCHOrC (DOTOHHOIO M3NYNEHHUA ecTb
Mana3oH U3MEPEHUA_MOLLHOCTH AC3b! HEATPOHOB, MK38/4
ManasoH NIMEpeHns 4a3bt HEHTPOHOB, MK3B
JHeprus HeaTpoHos, MaB
Bpewms namepeHus, ¢ 2, 20; 200
yudposas, uMPpposan, CTPENOUHaR, uncposas, CTpenoy- uncpoBO, CTPENOUHBIA,
BL1BA uHpOPMALMM, CHTHANMIALAR CTpenoyHasn e agyxoaga q:«gn, 3syno$s 3ay?<)c?aan mnueiea"ﬂgnum)
. | BANr-98 cumntunnauy- | BABr-26 CUMHTUANALMOH-
Twun petextopa sf:g:fnxmuzgmmi" oHHbi Nal(Tl) @25x40 | nek Nal(Tl) D63x63 mm,
MM, DasSRBIKHOA R0 1M €O Wiranroi 1,7 m
Macca, kr 3.0-a+n 15-a:1.1-n 09-a.11-n 20-a.11-n
Namar, ecTb eCcTb 8CcTh
0 -20 - +50 -20 - +50 +20 « +60
Temneparypa, °C -10-+40 (40 - +50) (-40 - +50) (:40- +80)
Hanuuue ceptndukaros u sakniovexns CH, C33 u OUT + - - + - - + .- e
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Npoaonxexue Tabnuubi 9.

OHeprua HerTpoHos, MaB

HawmenoBanue Dosumetp-pagnomerp [KC-96 ¢ Habopom 600k08 AeTeKTMPOBaHUA *
\ npnGopa [KC-96M
(noucxoeuiin. 1IKC-96M4 AKC-96A AKC-96b (QKC-96b61) AKC-g6H
CO LWTAHIOA RO 4 M)
OCHOBHBIE XapaKTEPUCTUKH
Wamepsiembie BenunHbLE H(10) , H"(10) P Pp H"(10) , H"(10)
0,1-10*
[vanasoH uaMepexus MOWHOCTY A03b! HOTOHHOO 01-110" .
W3nyyeHmns, mk3s/4 ’ Hr(10) ouena
[nana3oH namepexus Aossl, Mk38 1-110°
3xeprua dororos, MaB 0,05-3,0
[AManaacH namMepeHus NNOTHOCTU NOTOKA, B-YaCTUL/CM® MUH 10 —110° (10-1 10%
3ueprus Berta-yactuy, MaB 0,3-3 (0,12-3)
OCHOBHas NOTPEWHOCTb, % 220 220 (***Pu) (>20) 225
[nana3ol u3mMepeHns NNOTHOCTY NOTOKA, at-4aCTULY/CM® MitH 0,1-110°
MuHuManbHasa aHeprus ansta-yactuy, MaB
NamepeHne MOWHOCTH A03bI UMNYNBCHOTO POTOHHOIO
nanyJyeHns
Avana3od naMepeHns MOWHOCTY [03bl HEWTPOHOB, MK3B/M 0,1-110°
[vanasoH uamepeHus A03bl HEWTPOHOSB, MK3B 1-10°
2510*-10

Bpema nsmepeHus, ¢

uyuthposasn, CTpenoyHas,

yudposas, crpe-

uudpoeas, CTpenouHas,

uudposasn, CTpenoUHas,

Beigoa ndopmaLuu, CurHanuaaumua 3ByKOBaR NoYHan, 3syxosas 38YyKOBas 3BYKOBan
BAMT-96 rasopaapsaHele B3A-96 cuwHTHN- b136-96 .cuumunnnunommﬁ BAMH-96 CLIMHTUANALMOH-

Tun gerektopa CHETUMKW, CO WTAHIOR NALUMOHHBI ZNS (ropuesos rasopaspagHbIi co Hbif C NONNITUNEHOBLIM

1,2 m (no 3akasy 4 M) wranron 1 m 6136-99) 3amegnurenem
Macca, kr 0,35-8,1,1-n 13-4, 11-n 0,6-1, 1,1-n 10,1-4,1,1-n
Namatb eCcTb ecTh ecTb €CTb
Temnepatypa, °c -20 - +50 (-40 - +50) -20 - +50 (-40 - +50) -20 - +50 (-40 - +50) +20 - +50 (-40 - +50)
Hanuune ceprudmraTos 1 saknodedun CU, C33 n OUT + .. + .- + - - + .-

MNpumedanne * - npubop IKC-96 umeeT namaTb Ha 1000 pe3ynsTaTos UsMepeHuin u nutepdenc caasu ¢ NOBM, ** - npoBOANT U3MEPEHUe MMNYNBLCHOM UINYYEHUA NPYU YacToTe
CNepoBaHNs nMNYNbcos < 10 MY B PEXMME M3MEPEHNA MOLLHOCTY RO3bi, 3 B PEXIME NIMEPEHNA A03bi C NIOGOH YACTOTOR, B T4 ¥ EAMHUYHDIX, *** - ANOTHOCTL NOTOKA, POT/C CM2




Npoaorkenue Tabnuubs 9.

Haumenosaune
npubopa

CPN-98 (noucxosbin)

AKC-90

MKI-01

MKC-AO2

| OctioBHbIe_XapaKTepUCTHKH

H™(10) , 0 O

};'(IO) , H'(10)

H'(10), H'(10), ¢

H'(10) , 9p. 94

Viameprembie xapakTepueTiku
[lManaloH M3MEPEHUR MOWHOCTY A03bI IOTOHHOMD 1-10CbAr-02* 0.1-10° 0,1 ~500 0,1-10

wanyuenms, Mx3s/y 1 10° BA6rA-01 - 501 —10¢** (0,1 - 100)

anasoH HIMEpPeHUA A03bi, Mx3B 1-10° 0,1-10° .

3ueprva doToHoB, MaB 0,05-30 0,015 - 10,0 0,016 -3,0 0,05-03(03-3)
Llnana3son n3MepeHus NNOTHOCTH NOToKa, BeTa- 6-1210" 2-20*
| wacTvy, YacT /cM? MuH npv done <0,25 Mx3a/4 20 ~510°

Oneprua Geta-yactuy, MaB 01-30 >0,25 0,3-30

OCHOBHAR NOTPeIHOCTd, % 20

[nanasoH HaMepeHna NNOTHOCTK NoToka, ansgda- 1-10*"

uacTHy, 4acT /om? Mun 10-~510°
MuHUManLHan sHepria anbda-vacyuy, MaB 23%py 3

Wameperne MOWHOCTH 403bt MMNYNBCHOMO YOTOHHOMC

nanyuexns

[AManasoN U3MepeHna MOWHOCTU RO3b) HETPOHOB, 1-10°

Mk38/M4

Vismeprieman A03a HETPOHOB, MK38

Bxeprva HeitTpoHos, MaB " Doy —Be

Bpems namepenus, ¢ 1-60

f;m;;mw, puBL, i oveboan e 0" | unbposas, crpenounan KU+

CUMHTUANAUNOHKBIV Nal(TI)- G34x47
CBAr-02 Csi(Tl) 45x50mm, . v - cyunTan. Nai(Th- X47 MM,
Twun aeTexTopa EJJBI’A-Mqasopasp CUHHTHRNRLUONKSIN C B - CLUHTHI. NOANCTHD. ANACT.
cueTyukn CEM-20, CK-34T, NNACcTUKOBLIM AETEKTOPOM o ~ cyuHTUA.ZNS; h ~*H feTek
bera-2

Macca, kr 35 26 29-48

Namats 3xeproHesasucumoe O3Y ectb
Temneparypa, °C -20 - +40 10 - +40 20 - +60

Hanuune ceptuduxaros u sakniovenus CU, PO . .. P

C33 n OUT c

MpumedaHue * - No pexnamHbIM MATEPHananm NPUGOP NIMEPAET MOLHOCTS SKBUBANEHTHON A03bI, **- NP HEPrUN (BOTOHOB 0,065-3,0 MaB; *** - npu norpelIHEOTH 40 %;

**** - uMmeeTtca nhTepdeic RS-232 ans ¢Ba3n ¢ NIBM




MK 3HeprusaMu. ITn cHeTumki nocne otbopa no cneuransHon MeToanke o6ecneunBaloT perucT-
pauvio anbga-usnydeHus.

WcnonbaosaHue npu6Gopos CO CHETYUKAMM, UMEIOWUMU NPSIMOYrONbHOe BXOAHOE OKHO, Ha-
npumep, co cvetumkamu CET-10A, nossonset Gonee accekTusHo oGHapykMBaTL pagnoakTuBs-
Hble 3arpA3HeHus, 0CoBEHHO NO KpasM UccnesyeMbIX NPSMOYIONbHLIX NOBEPXHOCTEN npeaMe-
TOB, MaTepuanos u Ap. (CTonos, 06OpyAOBaHUA, NMCTOB METannNa, NNacTMacchl, AEHEeXHbIX 6u-
neToB U T.4.).

Elle 0AHO NPEeNMyLLECTBO 403UMETPUUECKUX U pagruomeTpuueckux npubopos ¢ rasopaspan-
HBIMU CHETUMKAMY - UX OTHOCUTENBHO HEeBbLICOKAR CTOMMOCTD.

Mpubopsl UPA-02, MKC-081, MKC-09 umetoT oyeHb yao6HbIN ANs onepaTUBHOTO noucka n
N3MepeHNii pagnoaKTUBHbLIX UCTOMHUKOB, 3arpASHEHUIA 1 aHOManNUN PeXxuM, Npu KOTOPOM CMeHa
fl0Ka3aHnii OCYLLIECTBNNETCH Yepe3 Kaxabie 2 C (NpakTUYecKn HeNPEpLIBHO) NPYU BpeMeHu ycTa-
HOBNEHWA NoKa3aHuit okono 40 c, a Takke UMEIOT 3ByKOBYIO curHanu3daumio. OHu coaepxar Mu-
HUManbHOe YMCNOo OpraHoB ynpasneHus. [ins nposepku paborocnocobHocTu npubopul UPA-02
1 MKC-081 cHabXeHbl KOHTPONbHBLIM UCTOMHUKOM uanydenns 20Sr - %Y, akTuBHOCTL KOTOpOro
MEHbLUE MUHUMATILHO 3HAYMMOI YAGNbHOM aKTUBHOCTH, M Ha KOTOpbie HE PacnpOCTPaHSIoTCS
Tpebosaxua Hopm v MNpasun.

B kauecTBe UCTOMHMKOB NUTaHUA B Npubopax npuMeHeHs: manorabaputHeie 6atapen u akky-
mynaTopbl. K akkymynsitopam npuaaetcs sapsaHoe yctpoictso Kpome Toro, k npubopam UP-02
1 MKC-08I1 npuaaetca ceTeBon anantep, 4to o6ecneunBaet BOIMOXHOCTb ANUTENbHOM Henpe-
pbiBHO paboTbl.

losnmeTp-pagnomertp UPO-02 umeet ceprudukar cpeacrea usmepeHus CU u canutapHo-
anugemuonormdeckoe sakniodeHne. OH aBNseTcs 8 HacToswee Bpema Hanbonee maccosbiM one-
paTUBHLIM HOCUMbIM MHOTO(YHKLMOHANbHLIM A03UMETPOM-paguomeTpoM. Ha koHel 2001 r. B
akcnnyatauuu 8 Poccumn u 3a py6exom Haxoautcs okono 10000 atux npubopos. OHu ycnewHo
NPUMEHSIOTCA Ha NPOU3BOACTBE U B cnyx6ax Pb npeanpuamii Munaroma, MuHcenbxo3anpoaa,
MO u CK «PagoH», nonuroxtax saxopoHeHus, LieHtpansHoro, C6eperarenbHOro h MHOTMX Kom-
mepueckux 6aHKoB, opraHax roccaHanuaHaasopa Muxagpasa Poccun, MMBAA, cnyx6ax Geso-
NaCcHOCTU BbICLLUX OPraHoB BNacTu 1 Ap.

MHTennekTyanbHbI MUKPONPOLIECCOPHLIA paguoMeTp-ao3nmeTp MKC-08M («Hasuratop»)
sienseTca Hoeunwen mogndukaumen npubopos Tuna UPO-02. MlocyaapcTBEHHbIE NPUEMOYHbIE
ucneiTatus no npubopy MKC-08M1 aomxkHsI 3aBepLUMTLCS BO BTOpoMr nonosuHe 2003 1.

Mo cpasxennio ¢ paguomeTpom-aosaumetpom UPA-02 MKC-08IT obecneunsaeT namepexue
MOLYHOCTM amBUeHTHOrO 3kBMBaneHTa Ao3bl B Bornee WUpPokom ananasoHe, nsmepeHue ambueH-
THOTO 3KBUBANEHTa A03bl, YTO OYeHb YAO0GHO Nonb3oBaTenio ANA oueHky Habupaemon unu Ha-
6paHHOM A03bI, MMEET pPacWNPEHHbIA 3HEPreTUYECKUA ANanasoH perucTpupyemMbix oToHOB,
paclMpeHHbIl AnanasoH U3MepeHna NNOTHOCTU notoka 6eTa-yacTul, obecnevusaeT nsmepe-
HMe 06bEMHOI aKTUBHOCTM NPpo6 OKpyXKatoLLei cpeabl C NOMOWLIO NPUAAraeMoit KIOBETHI, a Tak-
Ke M3MEepeHue NNOTHOCTU NOToKa anbga-yactuy. C nomolbio MUukponpoueccopa 8 npubope
npoBOANTCA aBToMaTuyeckas o6paboTka ¥ ycpeaHenue pesynbTatoB U3Mepesui u ux uncpo-
BOE U aHanorosoe NpeAcTaBneHne Ha MaTpUMHOM gucnnee.

B nopraTusHOM UHTENNEKTYansHOM Ao3uMeTpe-paguomeTtpe MKC-09 B kauecTBe AeTekTopa
NPUMEHEH TOPUEBOM ra3opaspaAHbIR CHETHUK C TOHKMM BXOAHBLIM okHOM «BeTa-1». Kak yxe or-
Meuanock, npubop, Gnaroaaps cBoMM ManbiM raGapuTHLIM pasMepam U Macce, MOXET HOCUTLCS
B HarpyAHOM KapMaHe cneLoAexabl U UCNoNb3oBaTLCA Kak MHAWBUAYaNbHLIK fAo3uMeTP. Ana
yRo6cTea NoNb3oBaHUA U3MEPEHWE MOLLHOCTM A03bl MOXET OCYLIECTBNATLCA B PEXXUME MHTEH-
CUMeTpa Co CMEeHOI noka3aHnuii 4epes 1 c. MpeaycMoTpeHa BO3MOXHOCTb YCTaHOBEHUsi BpeMe-
HWU CHATMA NOKA3aHWIA oNepaTopoM OT Heckonbkux cekyHAa Ao 30 muH Mpu o6ecneyexun sapan-
HOW NOTPEWHOCTU BPEMSR YCTAaHOBNEHNA Noka3aHui asTomaTnueckoe B npubGope npeaycmotpe-
Ha noporosas CUrHanusauus No MOLHOCTH A03bt U fo3e. OToBpaXeHne pe3ynsTaToB SMepeHuit
OCYLLIECTBNAETCA C NOMOLLBIO MaTPUUHOTO LPO-aHaNoroBoro XXUAKOKPUCTANNMUECKoro Aucn-
nes.

CUMHTUNNALUOHHBIE HOCUMBIE A03UMETPbI U MHOTothYHKUMOHaNbHbIE A03UMETPbLI-PaANOMETPL!

@




UM3-1, MKC-06HM, moaudukauun npubopa P3C-10H, a Takke A03MMETPLI-PAAHOMETPLI
MKC-0711, MKC-AO2 1 ap. 06naaaior BbiCOKOI YyBCTBUTENbHOCTbIO MPY UMEPEHHH MOLWHOCTH
[03bl, NNOTHOCTY NOTOKA U 06BLEMHOI aKTUBHOCTH, & Takke BbICOKMM GbicTpopeicTanem. [lpyroi
0CoBEeHHOCTLIO, KaK yXKe OTMEUanoch, ABNAETCA BOIMOXHOCTL NPOBEAEHWS USMEDEHIi B pEHTTe-
HOBCKOW 06nacT cnekTpa HENpepbLIBHOIO W UMNYNLCHOrO (HOTOHHOTO U3NyueHna - npubopul
P3C-10H3, P3C-10HP3 u JKC-961. Oanako no crtoumocTy npubopsl CO CLUHTUITIALMOHHBLIMU
AeTeKkTopamu AopoXe NpubopoB C rasopaspAAHLIMKU CHETUUKAMMU.

K aroi rpynne Taioke otHocutcs Paguomerp-aosumetp MKC-04H. lnanasox usmepexns npu-
Gopa no MowHocTM A03bi ot 0,1 Ao 10° mk3e/4, no nnoTHocTM noToka Gera-uactuy ot 1 ao 10*
yact/cm2-MuH. [lnanasoH aHepruu ramma-uanyuenus 0,1-3,0 MaB, 6eta-uanyuenus 0,05-3,0 MaB.
Bpems uamepeHun 1-25 ¢ B pexume «ramman» U 3,5-50 ¢ B pexume «6eta». Macca npubopa 1,1
kr. Ha ocHoBe atoro npubopa 6bin paspabotaH Gonee coBpemMeHHbI U yHMBepcanbHbii npubop
MKC-06HM («MHcnekTop»).

MHorocdyHKUMOHANbHLIE A03UMETPbI-PAANOMETPbI IO KONUYECTBY U3MEPAEMbIX NApaMeTpos
B peKknamHbiX Liensx 4acTo HasbiBaioT «/ea (Tpu unu yetsipe) npubopa B 0OfHOMY.

K MHOrochyHKUMOHaNbLHLIM KO3UMETPaM-PaAUOMETPaM CrieayeT OTHECTH rpynny cneuvany-
3UpoBaHHLIX NpUBopPOB, NpeaHa3HaueHHbIX ANA paboTbl B YCNOBUAX XECTKUX NONEBLIX UNu Mop-
CKUX KMUMATVNHECKNX N MeXaHUYecKnx Harpy3ok. K Hum otHocsTes (Tabn.10) Papuomerpuyec-
Kue npubopbl KOHTPONA NNOTHOCTH NOTOKa HeHTPOHHOTo M ramma-ninyvennn CPNC2 u
CPNC7, Paguomerpuyeckue npubopbl KOHTPONA NNOTHOCTU NOTOKa HEMTPOHHOTO U3nyye-
Hust CPMH3 u CPMH6MA. 311 npubopsi npeaHasHadeHb! ans 06HapyXeHUsa UCTOMHUKOB HeRT-
POHHOFO U raMma-u3flyYeHUR UNU HENTPOHHOIO U3NYUYEHUs, CO3AAIoWMX B Touke Habniogexus
NNOTHOCTb MOTOKA YacTuL, CPasHUMYIO C YPOBHEM ecTecTBeHHoro coxa (npubopul CPIC2,
CPMC7, CPMH3 n CPMH6 MA), oLleHK1 MOLWHOCTU 3KBUBANEHTHOMN A03bl HEATPOHHOTO U raMMa-
nanydeHus (npubop CPMNC2), kaprorpacuposatus Nonen HEUTPOHHOTO U raMMa-n3nyyeHus (Npu-
60p CPMC7), OLeHKN MOLUHOCTH SKBUBAMNEHTHOM 103bl HEATPOHHOIO U3NYUYEHUN, UMEPEHUA 3ar-
PASHEHWUR NOBEPXHOCTU HEWTPOHHO-AKTUBHLIMW BELLECTBaMM, OLEHKU CMEKTPAnbHOro cocTasa
HeUTPOHHOro usnyyexuna (npubop CPMH3), kapTorpacduposaHua nonein HEeUTPOHHOro nanyve-
HUS, U3MEpEHUE 3arpA3HeHNs NOBEPXHOCTU HENTPOHHO-AKTUBHLIMU BELLIECTBaMU, NPOCTPAHCTBEH-
HOW cenekumen MCTOYHNKOB HEWTPOHHOTO uanydyeHus (CPMTHEMA).

Mpubopsl oTNMYAOTC MHOTOYHKLIMOHANBLHOCTbIO, BO3MOXHOCTBIO HE3ABUCUMOrO UCMONb-
30BaHUS Pa3nNUYHbLIX AETEKTOPOB, NUTaHue NpUbopoB aBTOHOMHOE UNU ceTeBoe

Mpubopbl He umeloT cepTudukaTos 06 yTBEPKACHUM TUNA CPEACTBA N3MEPEHUIA.

Kpowme Toro Geinu paspaboTaHbt, nonyunnu ceprudmkar CU n umenu pasnnutbiii 06bem Bol-
nycka Takme npubopsl, kax aosumerpss APT-11T («Pyanuk») u ABM12T («Fyadun»), aosumer-
poi-paguometpsl IPB-5 («Oko-7»), Geta-ramma-paguomeTpei-aosumeTtpbl IKOIOHUKC, aoau-
meTpbi-paauomeTphl AAPIB-04, npubopel komGuHnpoBaHHbie PKCB-06 («BukoH»), cnekTtomer-
PbI-403UMETPLI rammMa U peHTreHoBckoro uanyyelus MKC-CK1 («Ckud»), npubopsi reonoropas-
BEAOYHbIE CUMHTUNNALMORHLIe CPI1-97, no3umMeTpbl PEHTIeHOBCKOTO U3NyYeHUs KnuHudeckue
APK-1, yctanosku nosumerpudeckue AKM-01T u Ap., KpaTkue xapaKTepucTuku KOTOPbIX NpUBe-
AeHbt B pabore [38].

Aosumetpel APT-11T («Pyanuk») u ABM-12T («Tyadun») npeaHasHayeHs! a5 onpenene-
HUA MOLLIHOCTU 3KCNO3VULIMOHHON A03bi (POTOHHOO U3NYYEHUR B FOPHLIX BLIPABOTKAX 1IAXT.

Dosumetpii-paguomerpsi APr-5 («3k0-7») NpeaHasHaveHs! ANA A03MMETPHUECKHX W Pa-
AVOMETPUYECKMX 3MEPEHNI OCHOBHBIX NaPaMETPOB NONEN ramma- ¥ GeTa-usnYuaIouMX PaAno-
HYKNUAOB, N3MEPEHUSA YPOBHA PAAMOAKTUBHBIX 3arpA3HEHUN,

Bera-ramma paguometpsi-aosumetpsl IKOIOHUKC npeaHasHaueHbi 7 W3MEPEHUS 3K-
BUBAnNEHTHOMN 03bl U MOLLIHOCTU 3KBUBANEHTHOMN 103bl (DOTOHHOTO U3NYUEHYS, a TAKKE AAOTHOC-
W noToka GeTa-uanyuenusn. [luanasons u3MEPEHUs N0 MOLHOCTH A03bl oT 0,1 Ao 100 MKk38/,
no aose ot 0,001 a0 10 Mk3B, NO yaensHON, 06LEMHOIE aKTUBHOCTU OT 0,3 Ao 1000 xBx/n.

HAoaumetpui-paguomerpbl APTE-04 npeaHasHaueHbl ANA N3MEPESHUST MOIHOCTH aMONEHT-
HOrO 3KBUBANEHTa A,03bI hOTOHHOTO MANYUEHUA, NNOTHOCTU NOTOKa BETa-uaCTKLY M cpeaHell CKo-
POCTH cueTa MMNYNLCoB. [luanasoHsl U3MePEHUi Mo MOLWHOCTKM A03bt OT 0,2 10 100 Mx38/4 # O

>
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Ta6nuya 10. Crneyuanu3uposaHHble MHO20GbyHKUUOHaNbHbIe 003uMempbi-paduoMemps!

HanmeHoBaHve
npu6opa

HanmeHoBaHue Gnoka cpnc2 ceacy CPH3 CPIMHEMA
¥ OCHOBHbI@ XapTUK#

15 cuer 8 cuerd wa AeTexTop Tenno AetekTop ne‘ren‘ruc::;1 zzggbonos Aeri:r;rp 2::: e
DeTtekTop HeWTpoHos H:a3ogao?gH He-%c?)?'laﬁ oH BbiX HEATPOHOB HEWTpoHOB S cueTd Ha ocHoBe ' 8 cuety ﬁa ocr"oae

T He-3 CU-14H He-3 CU-19H

~100 15+5
. 2 50+ S 155 512 50105
HYBCTBATEILHOCTS K HEATPONaM, oM o ot00KkB, 5| cE-tooee | SESIWB 1 cEcsmss c E>100 koB ¢ E>100 k3B
HanpaeneHHocTb 30
Ha ypOBHe 50 % WyBCTBMT ), rpaj
MepTBoe Bpema, MKC ~15 ~30 ~8 ~6 ~30 ~30
FaGapuTtHble pasmepb!, MM 620x500x110 350x130x70 300x200x40 300%x200x120 650x230x210 370x350x130
Macca, kr 20 15 3 6 18 15
CUMHTUANAY CUMHTUANALY C
[etextop ramma-usnyyexus c kpuctann Nal(Tl) | xpucrann Nai(Tl)
6363 MM S40x40 Mm
YyecTanTenbHOCTb K JOTOHaM
¢ E,=0,1-1,2 MaB, cm? 3 103
MepTsoe Bpems, MkC ~15 ~15
FaGapuTHbie pasmepsl, MM 550x120 320x70
Macca, xr 3.5 1,5
Perucrparop
IKCNO3NUUMA, C 0,5, 5, 50 1-1999 1, 10, 100, 1000 1- 9999
Mopor oBHapyXeHusa, CTaHa OTKNOHEeKUe 4.8
Yucno KaHanos perucrpaumnu 2
3apepxkka peructpa-unu nocne obnyueHna - 1-999 mc 1-9989¢
Amnnutyaa 8xoaHbix curHanos (TTL), B 5+10% 5110% 5+10% 5+10%
BxoagHOe ConpoTuB-neHune, KOm 75 0.3 10 300
MaKCUManbHas 3arpyaka, umn/c 8 10° 5 10° 110° 1 ;- l:’z
=10-12, =10-12 =1

Nutative, B =24-27 220, 110 220 (c 3ap ycrp) 220(c 3ap ycTp )
Fa6GapuTHeie paamepbl, MM 320x260x90 320x260x90
Macca, kr 6 ]




nnotHocTM notoka ot 0,2 a0 100 vact/em?.c.

MpuGopbl KOMEUHUPOBAHHBLIE ANA UIMEPEHN UOHU3MpYIOWUX U3nyyenuid PKCB-06
{«BukoH») npeaHasHaueHbl ANA UIMEPEHUA MOLWHOCTY 3KBUBANEHTHOW A03bi B AnanasoHax or
0,1 ao 100 mx3e/y n ot 10 go 10000 mk3s/.

Npubopui reonoropazsegovHbie CUMHTUANAUKMOHHLIe CPI1-97 npeaHasHayeHbl AnA nouc-
Ka pafuoaKTMBHLIX PYA NO UX raMMa-u3nyvyeHuio, ANA PaAMOMETPUYECKON ChEMKIU MECTHOCTH 1
oGHapyXeHNA 30H PaAKOaKTUBHOIO 3arpsa3HeHNA. JuanaaoH U3MepPEeHNUst MOLLHOCTHU 3KCNO3ULIUOH-
HOW ao3bt oT 30 ao 3000 mMkP/4 npu norpewHocTy 15 %. [ins uCNonb30BaHMA ero C LenbLIo name-
peHus MouHocT amBUeHTHOro 3KBMBaneHTa Ao3sl HeobxoAuMa neperpaayuposka npubopa.

YcraHoBku posumetpmueckue AKIM-01T npeaHasHaueHb! Anst U3MEPEHUS MOLYHOCTY 3KBMU-
BaneHTHOM A03bl U MOLYHOCTY NOTNOWEHHON A03bl POTOHHOTO U3NYYEHNS B TKAHW Npu Nposeae-
HUW IKCNPECCHON ramMMa-CbeMKn, [lnanasoHbl U3MEpeHus MOLUHOCTM 3KBUBANEHTHOMN A03bl OT
0,1 Mk38/4 20 10 M38/4 ¥ MOLHOCTY NOTNOWERHOM A03bi oT 10 ao 1000 MMp/u.

3apyGexHan go3umeTpuyeckas annaparypa.

B HacTosiiee BpeMs y POCCUMCKUX NONb30BaTeNen MMEETCS 3HaYNTENbHBIA NapK 3apyOexHON
annapartypbl. B ocHoBHOM 370 annapartypa crpaH Esponut (PpaHumm, Fepmanun, unnanauu, Lise-
umu 1 ap.), CLUA u Anonuu, annaparypa crpaH CHI™ - Benapycwu, Ykpaunhol, Kasaxcrana, a Tacke
JNurebl u ScToHWKU. AnnapaTtypa mMorna GbiTb 3aKYNNeHa Ha BbigeneHHble roCyAapcTeOM BanioT-
Hble CPEACTBA ANS BLINONHEHUS BAXHEWLINX rOCYAAPCTBEHHbIX NpOrpaMM (NMkeuAaUWs nocnea-
cTBuit asapuu Ha YADC, NnUKBUAALIMA OpPYXUSR MACCOBOr0 NOPAXKEHUSA, KOHTPOSL U yUYeT AAEPHBIX
marepuanos, KOHTponb oTpaboranHoro saepHoro Tonnuea (OAT) npu ero xpaHeHun n Nepeeoske,
KOHTPONb SREePHbIX UCNbITATENLHbIX NONMIOHOB U T.4.), NONYYEHa UNK 3aKynneHa Ha CPeacTsa,
BblAENEHHbIE OTAENbHbIMU 3apyBexHbiMu rocyaapcTeamu v Esponeinckum akoHoMU4eCckum coob-
LLIECTROM A1 BLIMNONHEHNS! Pa3NKuHbIX NPOEKTO8, B TOM YUCNE U COBMECTUMbIX, N0 PaAUO3KONo-
rMYECKOMY MOHUTOPUHTY YenoBeKa, NPOMLILLNEHHBbIX 0GBLEKTOB U OKpYKalowWei cpeab!.

YacTb aToi annaparypbl, B OCHOBHOM A03WMETPbLI-pafMoOMeTpLl, AonyuieHa loccraHaaprom
Poccuu x npumeHenno B PP [38).

K npuGopam, noctasnsieMbiM benapycbio 0THocATCS Ao3umeTpsi BB -PM 1103, AKI-PM 1203,
OKr-105, AKr-PM 1603, EL1101, MKC-PM 1501, APC-PM 1401, MKC-1117 (EL1117), IKC-
1119 (EL1119), AKC-1119C (EL1119C), MKC-PM 1402M, IK-AT 2503, [IKC-AT 3509 u npubo-
pbt kombuHuposaxHbie PKC-107.

fdoaumetpul ABr-PM 1103 npeagHasHaueHs! ANA M3MEPEHUA MOLLHOCTU NONEBOW 9KBUBA-
NENTHO J03bl (POTOHHOTO M3nyueHUs B auanasoHe ot 1 4o 3000 mMk3B/M.

[o3zumeTpbl mukponpoueccopibie IKM-PM 1203 npepHasHaueHst ANs u3aMepeHua MoLw-
HOCTU 3KBUBANEHTHOW A03bI POTOHHOIO U3NYHEHNSA U NOKa3aHNs BpemeHn. [inana3oHbl namepe-
Hua o1 0,1 o 23 mk3e/M, o1 0,1 Ao 10 Mx38/ ¢ wafdm 0,1; npv aneprum botoHos ot 0,06 A0 1,5
M3B.

Dosumetpil AKI-05 npeaHasHaueHb! AN KAMEPEHNA MOLLHOCTHY IKBUBANEHTHOMN A03bl U 3K-
BMBaNeHTHOM! A03bl (hOTOHHOTO M3nyuenns B auanasoHax ot 0,1 no 100 mk3s/4 n o1 0 go 1000
MKk38 npu sHeprn dotoHoa ot 0,06 ao 1,25 MaB.

AosumeTphl raMMa-uanyyenns Hapyussie AKI-PM 1603 npearasHaueHbl Ans U3MepeHus
MOLLHOCTH aMOMEHTHOTO 3KBMBANEHTA /103bl POTOHHOO U3NYUEHUS!, AMBUEHTHOrO 3KBUBANEHTA
A03bl ¥ UCMIONBIOBAHUA B KAUECTBE HApYUHbIX YacoB [uana3soHbt uameperus ot 0,001 no 5000
mk38/4 1 ot 0,001 po 10% m3s.

Aozumetpti EL1101 npeanasnaueHbl Ana noucka UMW, paanoakTMBHLIX Matepuanos, nsMe-
PEHUS MOLIHOCTY 3KBUBANEHTHO A03bl POTOHHOTO U3NYHEHUR, CPeAHEeNR IHeprumM CnekTpa peruc-
TPUPYeMOro OTOHHOIO U3nyueHus. [luanasox usmepexus ot 0,05 4o 1000 mMx38/4 npu norpew-
HOCTU He Bonee 15 %. DOHepreTuueckuir ananasoH dotoHos ot 0,04 ao 3,0 MaB. Macca okono
3«r

PagnomeTpel-no3numMeTphi yHusepcansisie MKC-PM 1504 npearasHauelbl ans usmepe-
HUA MOLHOCTH aMBUEHTHOTO 3KBMBAfNEHTA A03b! (DOTOHHOIO U3NYYEHUA, NNOTHOCTU NOTOKA anb-
a- v 6eTa-usnyueHns, UHAKKALMK HENTPOHHOTO U3NYUEHMS, OLEHKN PAAUORYKNNAHOTO COCTaBa
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NO HaKOMMEHHLIM CNeKTpaMm. DNwana3son namepenns ot 0,1 oo 10° mx3s/u npu norpetwHocTn
(20+0,4/H*),

fo3umeTpbl NOUCKOBLIE MUKponpoueccopubie [IPC-PM 1401 npeawxasHayerbl Ans Tamo-
XKEHHOTO KOHTPONA 33 AENAWUMUCA U PAAKOAKTMBHLIMU MaTepuanamm No raMMa- U peHTreHo-
BCKOMY U3flyueHuio, noucka NAN. inanasoH usmeperna MOLLHOCTY IKBUBANEHTHON A03bi 0T 0,05
A0 40 mk38/4. JHepreTuueckuis gnanasoH 0,06-1,25 MaB.

Do3umertpui-panuomeTpbl Geta-ramma-usnyyerns MKC-1117 (EL1117) npeaHasHaueHbt ana
onepaTmuBHOro novicka MU boTOHHOrO uanyyeHus, a Taioke ANS U3MEPEHUA MOUIHOCTY IKBUBA-
JIEHTHOMN A03bi U MOLLHOCTY NOFNOWEHHON B BO3AYXe A03bl (POTOHHOTO U3NYyYEHUs, CPEAHE CKO-
POCTH cueTa 3aperucTpuposaHHbix OTCHOB U CpeiHeR IHepru cnekTpa perucrpupyemoro ¢o-
TOHHOTO U3NYYEHUR, NNOTHOCTU NOTOKA Gera-yacTuu, luanasoHbl N3MEPEHUS MOLLIHOCTH 103b! OT
0.05 no 1000 mk3s/4 1 ot 0,05 Ko 1000 mkI'p/y npu norpewHocTy 15 %

Do3aumeTpbl PEeHTreHOBCKOro ¥ ramma-uanyvyeHns 1KC-1119 (EL1119), AKC-1119C
(EL1119C) npepHasHauyeHbl ANA U3MEPEHNS MOLWWHOCTY NOTNOLEHHON B BO3AYXE U 9KBUBANEHT-
HOW A03b!, @ TaKKe NOIMOLWEHHON 1 SKBUBANEHTHOW AO03bl PEHTIEHOBCKOro U raMMa-uanyyeHus 8
AvanasoHax ot 0,05 mxp/4 ao 10 Mp/u, ot 0,05 Mx3s/4 go 10 3s/4, ot 0,05 mkl'p go 10 Fp m ot
0,05 mk38 Ao 10 3B, cooTBeTCTBEHHO, NpU NOrpewHocTy 20 % JHepreTUyeckuit ananasoH ot
0,02 go 3,0 MaB. Macca okono 3 kr.

Ao3umeTpsi-pagnomeTpbl nouckosbe MKC-PM 1402M npenHasHaueHbl Ans nowcka, no-
Kanusauuuv v skcripecc-uaeHTHuKkaummu AAEPHLIX U paanoakTUBHLIX Marepuanos. MMeloT BcTpo-
EHHbI aHANU3aToP C 3aNOMUHAHWEM CEKTPOB U BO3MOXHOCTb Ux nepeaauu Ha NIBM. [jnana-
30H M3MEPEHUS MOLIHOCTM 3KBUBANEHTHON A03b! (POTOHHOTO nanyuenus ot 0,05 o 10° mk3e/u (¢
pasHbiMU RETEKTOPaMK) NPKU 3HEPrUK (POTOHHOTO Usnyyenun 0,06 - 1,5 MaB. MNpubopbi no3sons-
10T NPOBOAUTL M3MEPEHUe NNOTHOCTMU NOToKa anbta- u 6eTa-usnyJeHns, OUEHKY MOLHOCTH 3K~
BUBANEHTHOW A03bl HEWTPOHHOTO U3NYYEHUS.

UnansupyansHbiv undposoi gosumetp OKM-AT 2503 npegHasHaueH Ana namepeHns vH-
AMBUAYANbHOIO 3KBUBANEHTa A03bl U MOLLHOCTYA [03bl PEHTTEHOBCKOrO U raMMa-usnyueHus B
AuanaaoHe aHepruin potoHos ot 0,05 po 1,5 M3aB. B xavyecTse aetextopa B npubope npuMeHeH
cueTuuk lMeiirepa CBM-21 ¢ aHeprokoMneHcupylowmum hunsTpoM. Yuet cobcteeHHoro coHa u
MuKponpoleccopHas o6paboTtka obecneunBaroT BbICOKYIO TOMHOCTL B LUMPOKOM (6,5 nopsakos)
AunanasoHe MowHocTeh 403 [lnanasoH usmepeHus 4osbl 1 Mk3s - 10 38 ¢ warom 0,1 Mk3B, MoLL~
HocTu gosbl ot 0,1 Mk3s8/4 no 0,5 38/4. MokasaHun suiBogaTcs Ha XKKU ¢ noaceeTkoit. OcHosHas
norpewHocTb namepeHns 4oabl 15 %. OCHOBHAA NOrPELUHOCTL M3MEPERNA MOLHOCTH A03b! OT
0,1 a0 1 Mk38/4 25 %, cBbiwe 1 MKk38/M - 15 %, DHepreTuueckas aaBucumocTtb 30 %. CurHanuaa-
LMA 3BYKOBAs 1 CBETOAMOAHAR NPU NPEBbLILLEHUK AUanasoHa USMEPEHUR NO A03e U MOLIHOCTH
03k, NOPOra No A403€ U MOWHOCTY f03bl U Ap. finana3oH pabounx Temnepatyp -10 - +40 °C.
labaputHblie pasmepbl 85x46x16 MM, macca 70 r. MpuBop umeeT aHeproHe3aBUCMMyIo NaMATb,
COXPaHSAIoLLYI0 HRKONTMEHHYIO A03Y U CTOPUIO HaKONNEHUA A03bt. MNpubop MOXHO UcnoNb3oBaThL
aBTOHOMHO UMW B COCTaBe CUCTEMbI AO3UMETPUHECKOrO KOHTPONS, COCTORWIeH U3 Habopa no3mn-
METPOB, YCTPOWCTBA CHUTLIBaHUS ¢ HTepdeicom RS232 u NOBM

WnausuayansHbin uudgposoit aos3umerp AKC-AT 3509 (AKC-AT 3510) c kpemHnesbim ae-
TEKTOPOM NpeaHa3HayYeH AN U3MEPEHUS MHAUBUAYANBHOrO SKBUBANEHTA KO3bI U MOLLHOCTMU A03bI
PEHTIEHOBCKOrO ¥ rammMa-n3nydeHus ¢ aHeprueit ¢otoros ot 0,015 go 10 MaB. LuanasoH usme-
peHus no3si oT 1 Mk3B Ao 10 3B, MowHocTH Ao3b! oT 0,1 Mk3e/u ao 1 38/M ([IKC-AT 3510 - o1 0,1
mk38/4 po 0,5 3s/M). MNokasaHua ebiBoAATCA Ha XKKWU ¢ noaceetkoit. OCHOBHas NOrpelHocTs
namepeHus Ao3bl - 15 %. OCHOBHasA NOTPELHOCTb U3MEPEHUS MOWHOCTYU A03bi 0T 0,1 A0 1 Mk3B/AY
- 30 %, csbie 1 Mk38/M - 15 %. JHepreTudeckas 3aBucMMocTb B AnanasoHe 15 kaB - 1,5 MaB -
25 %, B ananasouxe 1,5 - 10 MaB - 50 %. Curianusauua 3sykoBas ¥ CBETOAMOAHANA NPU Npesbi-
LWEHUY AnanasoHa U3MepeHusl No Ao3e W MOLLHOCTU A03bl, NOPOra NO A03€ ¥ MOLYHOCTU A03bi U
ap [vanason paGouux Temnepatyp -10 - +40 °C. MaBaputHbie pasmepsl 104x58x23 mm. Macca
100 r. OcTansHbie xapakTepuCTUKMU M BOIMOXHOCTH Kak y npubopa AKM-AT 2503.

Npu6opbi komGuHUpoBaHHbie PKC-107 npeana3xadeHbl 4nA U3MEPEHUs MOLLHOCT none-
BOW 3KBMBANEHTHO! A03bl YOTOHHOTO U3NYYEHUA, NROTHOCTU NOTOKA BeTa-U3nydeHus, yaensHo
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akTueHocTi 137Cs B BOAHBIX pacTBOpaX, a TAKKe CUrHanu3aLuy O NPeBHIeHU U3MepaeMon
MOLLHOCTU A03b NOPOTOBLIX 3HaueHKA 0,6 n 1,2 Mk3B/4. [InanasoHbl aMepeHNs N0 MOWHOCTH
Ao3bi ot 0,1 a0 1000 Mx38/4, No NNOTHOCTM NOTOKa GeTa-uanyuenus ot 0,1 go 1000 vact/cmcu
yAenbHoii aktusHocTu oT 2 no 9990 Br/kr.

W3 npubopos, noctaensieMuix MFepmaHueit, kK paccMaTpusaemoit rpynne otHocsTea Uamepu-
Tenu MOUIHOCTM IKBUBANEHTHONH R03bI raMMa-uanyvyeHuns Gamma TRACER. OHu npeaxas-
HauYeHbl AN N3MEPEHUA MOLLHOCTU IKBMBASIEHTHON J03bl raMMa-U3NTYHEHUS, 3anuCy U3MepeH-
HbIX 3Ha4YeHWh B NamaTL npubopa u nepepaum ux B MK ana nocnegyioueit o6paborku 8 NK.
[LvanaaoH usmepeus or 0,1 mx3s/u o 10 M3e/u npu norpewtocTy or 20 %.

K annapatype, nocrasnsiemoi Jlareueit, otHocuTcs KoMnnekr uHAMBUAYaNbHOro A03Nn-
MeTpudeckoro koHtTpons [TY-01. KoMnnekr nocTaBnAeTCA Co CTaHAAPTHLIM UHTEPMhENCOM CBA3M
¢ N3BM # nporpamMmHbiM o6ecneyennem Ans 06paboTku pesynsTaToB U3MEpEHNa U co3aaHna
6a3st 4O3UMETPUIECKOrO KOHTPONA. B coctas KoMnnekTa BXOAsT nynsT ynpasnenus ¢ 6nokom
BbicBeuMBaHUA, 6nok TepmooGpaboTku AeTEKTOPOB, AO3UMETPbLI C TEPMOMIOMUHECLIGHTHBIMU Ae-
Textopamu u [13BM ¢ npuxtepom. B KomnnekTe npeaycMoTpeHa BOZMOXHOCTL paboThl B peXu-
me pyqHoi o6paboTkn AaHHbix (6e3 M3BM). [lvanasoH usmepeHns UHANBUAYaILHOTO 3KBUBA-
nexTa nossbl ¢ aerektopamu TNA-500K ot 0,5 Ao 10 mk3s, ¢ petektopamu TNA-1011 ot 5 Ao
1-107 mk38, ¢ petektopamn AT -4 or 50 ao 1-10° Mk3s. MorpelwHOCTL U3MEPEHNIA B AUanaoHe
no3 po 10 m3s - 30 %, Gonee 10 M38 - 15 %. denunr B rog He Gonee 3 %. Yucno umknos
vCnonb3osaHuA AeTekTopoB He MeHee 500. Macca Komnnekra 25 kr.

K npubopam, nocraensemuim Jiureon, OTHOCATCA [lO3UMETPL! PEHTTEHOBCKUE CEenexTns-
Hile $2010 («SPECTR»), npegHasHaueHHbIE ANA N3MEPEHUA MOLLHOCTIY SKCNO3NLIMOHHOM A103b)
1 3KCNO3ULIMOHHOMN A03bl PEHTTEHOBCKONO U3NYYEHUA B AuanasoHe aHeprui ¢hoToHos oT 4 no 140
K3B.

K npubopam, NocTaenseMbiM JcToHuen, oTHocaTcs Papuomerpbi-go3umerpst MKC-04H
(«Mapc»), npegHa3sHaveHHbIe ANA USMEPEHUS PEHTTEHOBCKOrO W raMMa-U3nNy4YeHus, NAOTHOCTH
notoka 6eTa-yacTuu U yaensHoik, 06beMHON akTUBHOCTH B npobax.

K npu6opam, nocrasnseMbim YKpauHo#, otHocatcs floaumeTpbi AKC-90Y, AKC-90H u Ho-
Bblih Paguometp-ao3umetp MKC-05 («Teppan), npeaHasHaueHHsIe ANs U3MepeHus aMBueHT-
HOrO 3KBMBAreHTa 403bl U MOLHOCTU aMOMEHTHOrO 3KBUBANEHTA A03bl (DOTOHHOMO U3NYYEHMA.
Mpu6op MKC-05 namepser Takke NNOTHOCTb NoToka 6eTa-uacruu,

K cucremam v npnbopam, nocrasnsembiM @uHnanaven, otHocaTcs loaumetpbl RAD-51S,
RAD-52S, RAD-62 u cuctembt ao3umerpuyeckune JOIAKYC,

Do3umerpbl NporpaMmmupyemsie nepcoHanbHbie RAD-51S, RAD-52S (RAD-62) npeaxas-
Ha4YeHb! ANA U3IMEPEHNR UHANBNAYANbHOrO 3KBUBANEHTA [O3b! U MOLHOCTU UHAWBUAYANLHOTO
sksuBarneHTa fo3bl YOTOHHOrO UanydeHus. Auanasoxs uameperns ot 1 mk3s g0 1000 m38 u oT
50 mk38/4 go 3 38/ (5 MK38/4 - 3 3B/4). B kauecTse AgTEKTOPA B 3TUX NPUGOPaX MCNONbL3OBaHLI
kpemnuessie MMNA4.

Cucremb! nosumeTpuyeckue TepmoniomuiecuenTHble IO3AKYC npegHasHaueHs Ans ns-
MepeHUA UHAMBUAYANbHOTO IKBUBANEHTa A03bl (POTOHHOTO U HEMTPOHHOTO U3NYYeHUA ¥ Hanpas-
NEHHOIA 3KBUBaNEeHTHOW A03bl GeTa-unanyuenun [luanasoH namepenus or 0,15 no 10000 m38 npu
norpewHocTH 40 %.

CLLIA nocrasnsier Cyeruuk 6eta-yactul, BC-4, npeaHasHaueHHbI! ANsi NU3MEPeHUst ANOTHO-
CT1 noToka Gera-yacTuu. [inana3oH usmepenmns ot 60 g0 108 yact /mun npu nospeunioctu 15 %.

Heobxoaumo oTMeTUTSL, YTO NepeveHb annapaTypbl U OTAENbHLIX NPUBoOpPOos, ApoweaX cep-
Tuchukaumio B opranax loccrangapTa U NONy4MBLUKX CAHUTAPHO-3NUAEMUONIOTHIECKOE 3aKMove-
Hue B [0CYAapCTBEHHO| CaHUTAPHO-3NUAEMWONOFMYECKOR cnyx6e, HenpepuiBHO o6HOBRRETCA

2.2. PaguomeTpsbl
CornacHo MY 2.6 1.14-2001 «Kontpont paavaumonHoit oGcranorku. OGume TpeSosaHusy n

YCTaHOBMBWENCA NPaKTUKe Hanbonee BaXHLIMA HANPaBNEHUAMY PaSMOMETPMM NPY Xnaccudun-
Kauuu No KOHTPONUPYEMOMY paguauvoHHOMY napameTpy ssnsiotcs: [6,19,34,41,42):
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* KOHTpONb 06bemHoIi akTMBHOCTH (OA) paanoaKkTUBHBIX aspo3sonei (napos),

* KOHTPONb 06BLEMHOR aKTUBHOCTY anbga-akTUBHbLIX ra30B;

¢ KOHTPONL 06BLEMHOW aKTMBHOCTYN BeTa-aKTMBHbIX raaoe, B ToM Yucne 3H u 14C;

e KOHTPONb YAENbHON UNu OBLEMHON aKTUBHOCTYU PAAUOHYKNMAOB B XUAKOCTAX M npobax
OKpy>XaloLLiei cpeabl;

¢ KOHTPOrb NOBEPXHOCTHOIO 3arpA3HEHUA PAAUOHYKNUABMU.

B pagnoMeTpUUecKknx N3MepeHunsx HaxoAaT NPUMEHeHHe HOCUMbIe, NEPEHOCHLIE U CTaLKo-
HapHble paauvomeTpsl. Mepebie ABa TNa B OCHOBHOM NPUMEHSIOT ANA ONEPaTUBHOTO (MHCNeKUM-
OHHOrO) KOHTpONnA. CTauMoHapHbIe PaANOMETPLI UCNONBL3YIOT AN KOHTPONSA OTAENbHBLIX TOHEK (B
TOM YKCne ANs aBapUAHONO KOHTPONS) Unu ¢ nokamu AeTEKTUPOBaHNA CO CTaHAAPTHLIM UHTEp-
cheiricoM B cOCTaBe CUCTEM PaavMaLUOHHOTO KOHTPONA.

2.2.1. Paduomempbi 06beMHOl akmueHocmu aspo3oneli

PaavomMeTpbl aapo3onei No3BoNAT PELLUTs Creaylowue oCHOBHbIE 3aaauv {1,18,40,57):

® KOHTPONb OOBLEMHOI aKTUBHOCTH PAAUOAKTUBHOIO a3po3ona B pabounx noMeLUeHUAx paau-
aLMOHHO-0NacHbIX 06bEKTOB;

* KOHTPOND BLIOPOCA PAAUOAKTUBHOIO a3pO30NA B OKPYXatoLLYIo cpeay.

Namepsaemoir puanyeckod BENMUUHON ANs AaHHOTO Knacca npnbopos senseTca obbemHas
akTMBHOCTL (OA) paanoakTUBHOro aapoaons B Bk/M® (paHee Ku/n, Kn/m?). 3ta Benuumna, ¢ yue-
TOM APYruX XapakTepucTuK pagvuoaKkTUBHOIO a3po30ns, KOTOpbie AONONHUTENBHO ONPEAENSHOT-
CS, KaK NpaBuo, NepuoaUHeckn AN KOHKPETHLIX OGLEKTOB 1 TexHONOrMiA NaGopPaToOpHLIMY Me-
ToAaMK (AMCNEPCHOCTb, PACTBOPUMOCTb, HYKMUGHBIA COCTaB), NO3BONAST OnpeaenuTL NOCTyn-
JIeHne pagUoHYKNMAOB B OPraHU3M YenoBeka ¢ yuetom o6bemMa BAbIXaeMoro UM Bo3ayxa 1 Bpe-
MeHu npebbisaHna B paGoyemM nomeLleHuu 1 BKI1aA OT 3TOr0 NOCTYAMNEHUA B OXUAAEMYI0 03y
BHYTpeHHero 06ny4eHus yenoseka [58,59].

KoHTponb BbIOpoCca paguoakTUBHLIX a3po30neik B aTMOChepy BaXeH Taloke ANA TeXHONOor-
YeCcKOro KOHTPONA U ANS NPOTHO3UPOBAHUS 3arpasHeHns o6beKkToB OKpYXaloLen cpeab.

Cneuudnka u CNoXHOCTb pELLIEHUA NePEYUCTIEHHbIX BbilLie 3a4a4 NO3BONAET paccMaTpusaTth
UX KaKk oTAernbHoe HanpasneHue aaepHoro npubopocTpoetrus, Tem 6onee, YTO TPAAWNLIMOHHO K
paavoMeTpun asapo3oner Bceraa OTHOCUMNK ¥ 3aAa4v NO KOHTPONIC PaAVoaKTUBHOTO MOAA, B TOM
yucne 1 NapoB Moaa, a Hepeako U ewle Gonee CNOXHLIX ra30a3p0O30NbHLIX COSANHEHWIA U CMecei

MNpHOPUTETHBIMKU HANPABNEHUAMU OTEYECTBEHHOIO ad3PO30NLHOTO NPUGOPOCTPOEHUS BCEraa
cumTanuch paboTbl NO CO3AaHMI0 CTALUMOHAPHLIX PaAUOMETPOB, a Takke GrokoB u ycTpoiicTs
AeTeKTMPOBaHUA a3p0o3oNeit ANA PasnUYHOro Posa UHOPMALIMOHHO-U3MEPHTENBHLIX CUCTEM
paaAuaLMOHHOrO KOHTPONS, ANSl YCTAHOBOK KOHTPONA ra30aspo3ofibHbix Boibpocos ADC u apyrux
paAuaLUOHHO-ONACHLIX O6BEKTOB.

fipupoaHas HecTabUnNbHOCTL KOHTPONMPYEMOW CPEAbl, CNOXHAR LieNoYKa U3MepUTENbHbIX
npeo6pa3zoBaHuit ONPeAENnsIoT TPYA0EMKOCTb METOANYECKON NPopaBGoTKn annapaTypHbIX pelue-
HWiA ANA NONy4YeHNs AOCTOBEPHbLIX Pe3ynbTaToB U3MEPEHU (OCHOBHasA NMOrpeLsHoCTb pabounx
cpeacTs uaMepeHuin ocraetcsa Ha yposHe 50 %).

OCHOBHbIM METOAOM ANA NOATOTOBKM N3MEPSAEMOi a3p030NnbHOI Npobbl ABNseTes acnupauu-
OHHBbiil METOA - METOA NPOKaYKN 3arPA3HEHHOTO PaAOaKTUBHLIMY YacTMLIaMU BO3AYXa C UCNONb-
30BaHUeM BbICOK03(D(PEKTUBHBIX hunbTpyiowux matepuanos MetpaHosa (punsTpbl AGA, neHTb!
Ha1, PC u CoN).

Camas Gonbulas noTpebHOCTL ChopmupoBanach B CTaLMOHaPHLBIX paauoMeTpax aapolonei
ANs HenpepbiBHOro MOHUTOPUHIa Boauyumoﬁ cpeasi B paﬁomx nomeuieHnax I'Ipu 3TOM UX TeX-
HUYEeCcKUe XxapakTepucTUKU HOCUNMN ¥ HOCAT o6vekToByIo opueHTauuio (ADC, paauoxumuyeckue
npoussoacTea u T4 ). TexHuueckue xapakrepucTuku Haubonee pacnpoCTPaHEHHbIX a3pOo3oNb-
HbIX paAuoOMETPOB NpuBeAeHs! B Tabn. 11. OgHoBpemeHHo pa3pabarbiBanuch NePEHOCHbLIE U HO-
cumbie Npubopel M NpoGooTGopHUkKM ANA nabopaTopHoro KOHTPONA NPo6 aspo3ons, MHCNeKUU-
OHHOrO KOHTPONSA U MHAUBMAYANbLHOTO KOHTPOMSA BO3AYXa B 30He AbixaHua OAHAKO uarotasnumsa-
ek npubopsl n Npo60oTEOPHUKN HEGONBLLIMMK NAPTUAMU UK EAUHUYHBIMU 0Bpa3LaMK.

C yuetom Tpe6osaHuin HPB-99 akTyansHoM 3aaadeil octaeTcs Bbiyck npo6ooTOopHUKOB ANns
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MHAUBUAYANBHOTO KOHTPONA BO3AyXa B 30HE AbixaHus nepcoHana. [lna nepcoHana, paborato-
wero 8 Haubonee 3arpAsHEHHLIX 30HaX W B aBapuitHbiX CUTYaUNAX, Hanu4ne MHAUBUAYanLHOTO
npoGooTGopHMKa aspo3oned NossonseT NoNyunTs Gonee AOCTOBEPHbIE AaHHbIE O A03aX BHYT-
peHHero obnyyexus.,

[Ins KOHTPONs pauoaKTUBHbIX ra30a3po3onbHsix BbIGpocos 6uinu paspaboTtaxsbl paauomer-
pot cemeitcta PK - «Kanuxa» u ycraHosku Tuna PKC. Onu Hawny Whpokoe npuMeHeHne Ha
OTEYECTBEHHbIX U NOCTPOEHHBIX Hallel cTpaHon 3a pyGexoMm ADC (cTpaHbi Guiswero C3B u
DUHNAHANSA), NPOMbILUNEHHBIX peakTopax. 3Ta anfnaparypa onpeaenuna naeonoryio U NpakTuky
OpraHn3auMy HENPepLIBHOM aBTOMATU3UPOBAKHOIO KOHTPONMA PAAUOAKTUBHLIX BbIGPOCOB Ha
AJC, 3aKpenneHHbiX 8 HOPMATUBHLIX AOKYMeHTaX. OGHOBNEHHbIE ¥ MHOFOKPaTHO MOAEPHU3NPO-
BaHHble paguomeTpudeckue ycraHoeku Thna PKC B Hactoaulee Bpems (hYHKLUUOHUPYIOT Ha MHO-
mx ASC.

YcranoBku PKC, umesuive Heckonbko Mogudukauuin - PKC-02, PKC-03 Bsinycxanuch ce-
puiixo [60]

Hosbie 6noku U YCTPONCTBA AETEKTUPOBAHUA a3po3onei u napos uoaa B cocrase KATCPK
«OpeLH1K» CTanu OCHOBOW NpoeKTHpoBaHus Gonee coeeplieHHbIX TPUBOPOB 1 YCTAHOBOK KOH-
TPONA pasnaLMoHHON 0BCTaHOBKM, BKITIOHMAA 1 KOHTPONb PaANOaKTUBHBIX BLIOPOCOB B atMocde-
Py, Ha pa3nuuHbix npeanpuaTusix ATLL [61). Mo cywectsy 6bina paspabotana u BHeApeHa HoBas
TEXHOMNOIUA CO3AaHUA 0GBLEKTO-OPUEHTNPOBAHHO annapaTypbl. B cooteeTCTBMM € HElt CO3naHbI
Bnoku u ycTpoiictea AerektupoBanust BAAA-01, BAAC-031N cemeitictea YRA. bnok BAC-
0311 aBnseTcA 0AHUM N3 caMbiX herkux Y1 C NneHTONPOTAXHLIM MEXaHN3MOM, 06eCcneynBaloLLuM
pernctpaumio Ha yposHe TpeGosannin HPB. B aToM knacce oH, noxanyin, cambiii MaccosbIn

Hoeas annaparypa o6ecneunsaet kOHTpon..

¢ OA asposoneit anbga-u3nyJaowmux paanonyKnuaoB;

« OA Gerta-raMma-akTUBHbIX aapo3onei;

o OA aapo3orne# 1 napos uoaga-131.

B ato xe Bpems bbina paspaboraxa nocnearas Moaudukauus ycraHoBku us cemeiictesa PKC-
PKC-071 » PKC-07N1 ana xoHTpons BbiIGpocos Ha ADC, co3aaH annapaTypHO-MeToauYecKni
KOMNNEeKC Ans KOHTpoNns rekcadropuaa ypasa.

AanbHediwas paboTa No ycoBepiieHCTBOBAKUIO annapaTypHO-MeToauUeckoi 6a3bl a3po3osib-
HOTO NpMGOPOCTPOEHUA M YCTAHOBOK KOHTPONSA ra3oaspo30fbHbIX BbIBPOCOB NPOXOAUT B paMKax
CO3A3HWUA U NPOMBILLNEHHOTO OCBOEHUA AaBTOMATU3UPOBaHHLIX komnnekcos KTC KPB (cuctema
ACKPB) u KTC KPO («Opelunuk-T»). Hossle TUNbl GIOKOB AETEKTMPOBAHWA a3po3onen npea-
cTasnexb! B pasgene 2.5 [62].

MNpeacrasnsier unTepec HoBas paspaboTka Panuomerpuueckon ycTaHOBKM 06 LEMHOM aK-
TUBHOCTU anbda- u 6eTa-aKTMBHbLIX adpo3oneti YIA-1AB (39]

YOA-1AB s8nAeTCA (OYHKLIMOHAMNBHO 38KOHYEHHBIM NPUEOPOM, B COCTAB KOTOPOTO BKIIOYEHbI
YCTPOWCTBO AETEKTUPOBaHUA asposoneit (6nokn AETEKTUPOBAHUS, NEHTONPOTAXHLIA MEXaHN3M,
newta Tuna JI®C-2-5, anexTponHsie 6noku), Bo3yxoayska v Apyroe oGopyaosanme. Pexum pa-
60Tbl HENpepLIBHBIA CTAaLMOHAPHBIA C BO3MOXHOCTLIO Nepeaaun NHOPMaLmMK B NOKanbHYIO CeTb
(vHTepdeirc-ceasb RS-232, RS-485, Ethernet), a Take MOGUALHLIA C HACOCHLIM GNOKOM Ha Te-
nexxe,

B npuGope ncnonb3yiorca ABa KpeMHUEBbLIX CNEKTPOMETPUHECKUX AeTekTopa (tabn 11)

[Aunana3soH uamepexus:

OA anba-usnyuareneit - 102 - 105 B/m3,

OA Gera-usnyuareneit - 107 - 10® Bx/m3

O6ecneunsaercs komnercayus OA A04epPHUX NPOAYKTOB PAAOHA U BHELLHETO raMMa-oHa
CKopOoCTb NPOKa4KuU BO3AYyXa U3 paGoumux NOMELLIEHUA UNV BEHTUNNALMOHHBIX CUCTEM C COBCTBEH
HbIM Hacocom 60 n/MuH.

O6bem apxuba paccuntaH Ra cGOp AaHHBIX 32 OAUH MECAL, UIMEPEHUs, CPeaHN PacXoL
neHTLl Npu HenpepbiBHOK pabote - 1 M 3a 130 v. Macca npubopa 12 kr u 42 kr 663 HaCOCHOM
610Ka Unu C HAacoCHbIM GNOXOM, COOTBETCTBEHHO.
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Tabnuya 11. Cpedcmea usmeperius o6beMHOol akmueHoCcmu paduoakmueHbix aapo3soneli u napos 8 8030yxe paboyux nomeujeHul
u @ 8blbpocax 8 ammocghepy

Usmepaeman |[onycTumbiin ypoBeHb
senu4uKa |no HPB-99 (ananason Hz:u;nae:g:aeuzim OcroBHbie xapakTepucTuki
namepennn 8 HPO), cPea P ’ Auwana3sox OcHosHaa | fQuanasox { Temne- Hanunune ceptucpu-
Paaunonyknug B/’ AETEKTOp U3MepeHuii, norpeLu- aHeprui, | partypa, | Macca, kr | kKaToB 1 3aKnYEHUA
Bua nanyuenns Brim’ HOCTb, % MaB °c CN, CI3noUT
ObbvemMHan akTMBHOCTL bnok geTextuposaHun
BOAC-03N-01 +5 +50 16 PO
anbda-aKTusHble 2 4
a3posonu 1,7 nng 8 107-3 10" (a) 2,5-4,85
(1107 - 110"
6eTa-aKTugHLle a3spo3onu 3,310' nna 2,510%110° (B) 0,3-2,25
(1,5 10%1,5 109
Ob6bemHas aKTUBHOCTb Ycranoeka PKC-07N
GeTa-aKTueHsIe a3po3onu 3,310' yaaAn-o3n -1 7
(1.5 10%1,5 109 CUMHT , CTMNLGEH 3107 -810 +5 +50 78 e
. 3
e aweaemanoro 1041 o YAAC-02n 310'-2 10* (no dhoto- o
woaa cyunT Nal(Tl) HHOMY M3NY4EHMNIO), +5 +40 .-
3 10-10*(no Gera-
CUMHT , CTnbGeH VI3NY4EHWNIO) 0.3-2.25 90
GeTa-akTusHbIe He HOPMUpYeTCR BArs-02n PR “Ar, Kr,
MHEPTHBIE ra3bl (410°-410" WOHMaal kamepa 410°-10 ke *5 +40 6 v
M Ycranoeka 12
N YAA-1AB -10 +50 (42) .- -
6eTa-akTUBHLIE 23p0O30NN 10-108 0,15-3,0
ﬁabtba-axmsusne a3poao- 10%10° 3-10,0

Mpumevanne BOAC-03M-01 - Gnok AeTeKTUPOBAHWA ANA aBTOMaTU3NPOBaHHLIX cuctem KATCPK u AKPB, roToenTcs K BbinyCKy paanoMeTpuyeckan yctaHoska
06GLEeMHOM aKTUBHOCTH PaAHOaKTBHOrO noga B 8osgyxe YANU-16




2.2.2. PaGuomempb! 06LeMHOU akmusHOCMU anbtha-akmueHbIx 2a308

Anbha-akTUBHbIE ra3bl (3MaHauum) paaoH U TOPOH SBARIOTCA BaXHEWLLMMKU COCTaBMAIOLU-
MW NPUPOARHOro paauaunoHHoro thona. Ha nonio paaoHa u, npexae 8cero, ero KOpoTKOXUBYLLIX
ARouepHux npoaykTos pacnaaa (AANP) s acddexTnBHOR A03e 0BNYUYEHU HaceneHns NPUXOAUTCA
He MeHee MonmoBuHbl 0bLel A03bl OT BCEX NPUPOAHBIX UCTOMHMKOB MOHUIUPYIOLLEro U3NYHEHNUA
[6,44,63]. OgHako gonroe Bpems BpeaHOe Bo3AeiACTBUE pafioHa-222 u ero KOpOTKOKMBYLLMX 4O~
YepHUX NPOAYKTOB Ha OPraH13M YenoBeKa CBA3LIBANA, B GCCHOBHOM, C NPOgeCCMOHaNbHLIMMU pa-
6oTHUKaMK, 3aHATLIMKU Ha NpeanpusTUax No Kobbiue u nepepabotke ypana. MNoatomy npubopoc-
TpoeHne He BbINO OPMEHTNPOBAHO Ha pa3palboTky U M3roTOBMIEHUE CPEACTB U3MEPEHNA PaaoHa
B8 3AAHUAX XUTNLLHOTO 1 OGLLECTBEHHOrO HasHaveHus [64,65).

B npunatom B 1996 r. epepansHoM 3akore «O paguauvorHHoi 6e30NacHOCTU HaceneHna»
6binK 3aKpenneHbl OCHOBHLIE NONOXEHUS O CTENEeHU ONACHOCTU NPUPOAHLIX NCTOUHUKOB U3nyYe-
HUA ¥ 3aLLMTe HaceneHus u nepcosana. B HPB-99 atv nonoxeHUA Bbinv Pa3BuTL! ¥ YTOMHEHbI.

Bonbkiuoe BHManue K npobnemam «pagoHa» 0TpasMnoch Ha pa3BUTUN CPEACTB U3MEpPEeHna
MocnegHee paecaTuneTne xapakrepusyetca paspaborkoit Gonbiworo konuyecTsa TMNOB annapa-
TYPb! ANA PAAKALMOHHOTO KOHTPONA PafoHa, TOPOHA 1 X AONEPHUX NPOAYKTOB, OPUEHTUPOBAH-
HbIX HE TOMBLKO Ha YAOBAETBOPEHNE NOTPEGHOCTEN aTOMHON MPOMBILLAIEHHOCTY, HO U NpeAHasHa-
YEHHLIX ANA KOHTPOMA XUNbIX 34aHNA, Pa3nudHbIX CTPOEHUN, CTPOUTENBLHLIX Nnowagokutn C
BseAeHuemM HPB-99 yctaHOBNEHb! HOBblE 3HAYEHUN YPOBHENW CoAepXaHUA PajJioHa W TOPOHa B
NpON3BOACTBEHHBIX U XUNbIX NoMelweHuax. Onpesenunuch u TpeboBaHNUA K METPONOrUYECKOMY
obecneyeHunio paguometpos. K HacToawemMy Bpemeru cchopMynuposaH nepeyeHb pekoMeHaye-
MbiX AN pasnu4HbIX uenew paguomeTpos [66,67,68].

TexHUYECKUE XapaKTepUCTMKU PafUOMETPOR anbgha-akTUBHbLIX ra3oB (PafoOH K TOPOH) K UX
AOYEpHUX NPOAYKTOB NpUBEAEHb! B Tabn.12.

Mpu suibope TMna npubopa onpeaensioluuM TpeGoBaHUEM ABNAETCA YHET COCTOAHUA BO3AY-
Xa B NPOU3BOACTBEHHOM NOMELLEeHUU U TpeGoBaHue k BpEMEHU U3MmepeHun. B Boanyxe pasnuu-
Hbix 06cneayeMbix NOMELLEHW, Kak NPaBuno, pafoH He HAXOAUTCS B PABHOBECHU C AOHEPHUMU
npoayktamu Bo3ayxooGMeH B NOMELEHUAX Pa3fiMYHbIA, OTCIOAA pasnuumne, xapakrep 1 MHTeH-
CUBHOCTb OCAXAEHMA 23PO30NbHbIX YACTUL, COAEPXaLLUX NpucoeanHeHHble [INP panoHa. B stom
cnydae OA panoHa He MOXeT NOMHOCTLIO OTPaXaTh PaANALIMOHHYIO ONACHOCTb KOHTPONUPYEMOit
atmocepsl B NOMeLeHUsX.

Ha paHHOM aTtane paguomeTpuu pagoHa HOPMUPOBAHNE COAEPXKAHNA PAAOHA B XUNbIX U NPO-
M3BOACTBEHHbLIX NOMELLEHUAX AONYCKaeT U3MepeHue cneayowux senuuuH [69]:

+ OA papoHa;

¢ OA pouepnux npoayktoe papoHa (ArP), cooteetcteyiowen APOA pagoHa;

* BeNMUMHLI CKPLITON 3Heprun OMNP (metoa Mapkosa-Pabosa-Cracs).

3Hauenne OPOA pagoHa cesizaHo ¢ OA paaoHa cneayiowmumM COOTHOLEHNEM:

APOA =k OA,
rae K - xoachpuLeHT paBHOBECHA, 3aBUCALUMIA OT caBura pasHoeecus MNP panoxa, sHaueHus
KOTOPOro MoryT uameHatscs or 0,1 o 0,9.

MeTtponoramu pekomenayeTca 3HaueHue KoadtuumeHnTa 0,4. HenocpeactaeHHoe uamepe-
Hue OPOA pasioHa U TopoHa No3BONAET NONy4UTh 3Haqerue OPOA B NONHOM COOTBETCTBUM C
NPUBEAEHHBIM COOTHOLIEHUEM.

MorpewHocTs n3mepexun OA u 3POA panoHa NoaaBnsIoWMM GOsLILUMHCTEOM Npubopos co-
crasnser ot 30 fo 50 %.

B paaviomeTpax UCMOnb3yTCA Kak MHTErpanbHLIe MeToasl, TpebyloLme CpaBHUTENbHO ANK-
TenbHoe BPeMA naMepeHus (anekTpeTHbie, TPEKOBble, agcopbuua Ha yrne n 1.4 ), Tak u aken-
peccHbie MeToAb! (acnupauuoHHble No cymmapHoi akTusHocTu TP unu ¢ ucnonssosaHuem ms-
OuparenbHoii paauomeTpum - anbda-cneKTpoMeTpun).

B B3N C 3TM NPeACTaBNAIOT MHTEPEC IAHHLIE O METOAAX UIMEPEHMSA, KOTOPbIE UCNONL3Y-
1otca 8 npubopax, ocobenHo ans npuGopos, Bknio4EHHbIX B MOCyAapcTeeHHLIil peectp CU
(vabn 13) [69).

WurerpansHble metoasl usmepenns OA pafoHa LMPOKO MCNONLIYIOTCA ANA PAAUALMOHHOTS
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Tabnuua 12. TexHuyeckue cpedcmea uamepeHus padoHa u doyepHux npodykmoes pacnada

Wamepremar | [onyctumeiit ypo-
senvunHa | sexs no HPB-99 OcHosHble xapakrepHeTHkN
(ananasoHbl name- | HanmeHosanne o Hanuuue cep-
anasoH OcHoeHas Macca
PeHNS Npy HopMa- npubopa Bpewmsa ogHoro Tuhnkara u
Bug nanyvenns NbHOR PagULNOHHOR “w;s:';"ﬂ' norp:ewg::;:, %, n3IMepeHxns Temn%ga'rypa p "Eﬁp a, 3aKMOMEHNN
PaguoHyknua obcranoske), Bk/m’ CH, C33 u OUT
OksvBaneHTHas PPA-01M-01 4 30 (20 %, ecnu Y .
pasHoBecHan «ANbOAPAL 20-2 10" (OAP) Gonee 100 Br/m’) 520 mmH 3.5 *-
obnemHan akrue- 4
HOCTb 10 aNbtha-, PPA-01M-03 20-2 10* (OAPT) 30 5+ 20 Mun 45 . 435 4,0 +..
Geta- unu ramma- a
M3NYyYeHN0 TP3K-P3#-1 20-2 10°(OAP) 50 -
RAMON-01M* 4-5 10° (3POAPT) 30 4 muH 4,5 + - -
3KPOH-3K ot 1 15y +40 12,1 - - -
y 4 j 10-2 10 (3POAPT), 2-5 MUH (aBT.) .
panoH-222(3POA) 310(50-5 10% PAA-10 axonp wam. ANPPT 30 1-10° ¢ (pywH ) 3,5 +
PAA-20M2 1-1 10° (3POAPT) -axcnp , 40 2 Ha yposHe 25 .-
«MOUCK» OAP-oueHKa 100 Br/m® '
PrA-04 2-6,5 10* (OAP) 15 1,5 + - -
TOpOH-220 (SPOA) 68 (50-5 10%) PrA-06M1 5-4 10° (OAP) 30 10-210°¢ -15 - +40 4 .-
PAA-2H 5-1 10° (9POA) 30 18 MUH -10 - +30 5.5 ---
«Kamepax:
PPIr-20M4 10-1 10° (OAP) 30 + - -
PPE-20N1 4-410° (OAP) 30 4.
PrA-20M1 5-510° (3POA) 30 +--

Mpumevanne OAP - obremHas akTMBHOCTb PagoHa, QAT - oBGbemHan akTUBHOCTb TopoHa, JPOA - 3KBUBANEHTHAR pasHOBEcHan 06beMHan akTHBHOCTD,
ANPPT - pouepHue NpoayKThi pacnaaa pagoHa v TOpPoHa, * - uarotosutens Kasaxcrau




KOHTPONSA XunbiX NOMeLLEHUH, rae HeoBXoAUMO M0 COBPEMEHHbIM HOpMaM B3MepATL Gonee Hua-
KMe aKTMBHOCTM, a BPEMS U3MEPEHUA MOXET GbiTb AOCTAaTOMHO NPOAMSTKMTENBHLIM. [TosToMy
ncnonb3oBaHue Takux npu6opos kak TPOK-P3U-1, PPA-01M, KCUPA-2010, PPT-20M1, PPB-
20M1 nepcnekTUBHO ANA aTUX Uenei, HO He ANS ANA UCNONb3OBAHUS B PYARUKAX K tHAXTaX .

TpekoBbie AETEKTOPbI, YroNbHbie COPGEHTLI, SNEKTPOOCAKAEHNE AoMEPHUX NPOAYKTOB B paao-
HOBbIX U3MEPEHNAX NPUMEHSAIOTCA AOCTATOMHO 8KTUBHO. Tak TBEPAOTENLHLIE TPEKOBLIE ASTEKTO-
pbi 06eCneunBsaloT BOIMOXHOCTL NPOBEAEHUSR LWnpoxomacTabHuix obcneaosannit 0AHOBPEMEHHO
no MHOrUM ob6bexTam nameperus. HpopmaLms MoXeT UHTErPMPOBaTLCSH B TEUEHNE ANUTENbHO-
o NPOMEXYTKa BpEMEHU (OT HECKONbKUX AHEW A0 HECKONbKUX MECALIEB), HTO AAET HaAeKHble
cpeanue 3HaueHUs namepaemblx sHayeHnin OA paaoHa 1 Ux AoYEepHUX NPOAYKTOB. MPO3KCNOHK-
POBaHHbIE AETEKTOPLI MOryT OnepaTnBHO 06pabaTbiBaTbCs C NOMOLLLIO aBTOMETUHECKUX CPEACTB
N3MepeHma.

Heobxoaumo oTMeTuTh HoBylO paapabotky - Hocumbiit npoGoorGoprnk UMA-1, 8 kotopom
MCMONb3yeTCs TPEKOBbIA METOA AN ONPEAENEHUR UHTErpanbHoit 06beMHON aKTUBHOCTN aspo3o-
neii, pacnonaraemMoro B 30He AbIXaHuA Yenosexa. Macca nHaueuayansHoro npo6oorGopHuka - 0,4
Kr, noporu peructpaunn OPOA pagoHa - 5 Br/m3, OA gonroxuByLux asposoneit - 0,05 br/m3 [39).

Cocras UNA-1:

* Hocumoe Npo6ooTOopHOE YCTPOWCTBO (1 NiMUH);

* CMEHHbIVI BNOK AETEKTMPOBAHUA (HUNBTP + TPEKOBbIf AETEKTOP Nnowwaasio 1 cM?);

© aBTOHOMHbBI UCTOUYHUK NUTAHURA,

* 3apAAHOE YCTPONCTEO.

Tabnuya 13. OcHOgHLIE MEMOObI U3MEPEHUS, ucnonb3yemsie 8 npubopax ons usmepeHus
padora u dovepHux npodykmoe pacnada.

WU3mepaeman
Tun cpeacraa Ruana3soH usmeperus,
UaMepeHus Meroa uamepexus dJ::::::::ﬂ Ex/m®
3nekTpocTarudeckoe ocaxaenue RaA
PPA-01M | Ha feTexTop, anscha- OA 20-210*
CNEKTPOMETPUYECKUIA
Alpha WoHU3aUMOHHbIA ]
GUARD OA 10-210
Ot6op Ha unbTp, ansta- 5
RAMON-01M CReKTPOMETPUIECKWil OPOA 4-510
TPEK-P3W-1 | Tpexosui OA 20-210°
KCUPA-2010 | Tpekosbiit OA 2-2510°
3nekTpocTarudeckoe ocaxaetue RaA
PPA-01M-01 | Ha aeTexTop, ansda- OA 20-210*
CREKTPOMETPUNECKA
MNpuHyaurensHoe ocaxaenue ANPPT
PAA-20M12 | Ha dunbTp, ansda- 3POA 1-1140°
CneKTpoMeTpudeckui
“Kamepa”: PapnoMeTPUUECKHiA NO raMma-
PPIr-20mM1 nanyueHmio ANP, HaxoAAWMXCA B paB-
HOBECUM B YTONbHOM aacopbepe OA 10— 1-10°
PrA-20M1 | Qkcnpecc-metoa 3POA 5-510°
~ OT160p Ha PunsTp, anva- ¢
PAA-10 CREXTROMETPHIECKMiA « 9POA 10-210

Ons 06paboTku pesynsTaTos IMEpeHns UCNONb3yIT YCTPONCTBA 1s xommnexTa TPEK-POU-1.

Takum obpasom, ¢ ucnonbaosaHuem UMA-1 MOXeT pewaThcs npobnesa satm Ll NepcoHa-
na, paboTaioLero B YCrOBUSAX NOBLILIEHHLIX YPOBHEN COREPXaHNA PafoHa M TOPOHS.

MpuGop PPA-01M-01 «Ankcapan», nsmepsiowmii OA paaona, SEsseETcs HauWbonee Macco-
BbIM OTEYECTBEHHLIM NPUBOPOM B roCYapCTBEHHBIX OpraHaX KOHTPGI ¥ HaZ30pa Us-33 BO3-
MoxHoCTM usmepenua OA panoHa B Bo3ayxe, BOAE W NOANOMBEHHOM Boagyxe [39].
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Npu6op PPA-01M-03 ornuuaetcs ot npuGopa PPA-01M-01 nonHo asTomarnsayweit npo-
tiecca usMepeHns Npu HenpepbLIBHOM KOMINEKCHOM MOHUTOPUHIE OKPYXaloweh cpeabl.

MepexocHbie NpuSopbt Ans nameperns IPOA PAMOH-01 u PPA-10 pexomeHAayioTcs cne-
uuanucramy ans LWUPOKOro UCNONb3OBAHNA, B T.4. ANA NPOU3BOACTBEHHLIX NoMeleHu. B atux
npubopax NPosoOAUTER OcaXAeHUe AucnepcHoit hasbl paauoakTUBHLIX a3po3oneit Ha dunbTp
A®-PCI1-10, T.€. TPaguUUOHHO NCNONb3YETCA acnupaLiMoHHas MeToanKa, KoTopas NpUMeHsnach
8 pa3paborke nepsoro 1 BTOPOTo nokonexna npubopos. C TOUKK 3peHNA AKCnNyaTauuoHHbIX Xa-
PaKTEpPUCTUK, KXKAOMY U3 3TVX NPUGOPOB APUCYLM CBOU 0COBEHHOCTY.

Npu6op PAMOH-01 (tabn.13) umeeT AOCTATONHO UHTENNEKTYaNbHLIE ANEKTPOHHLIE YCTPOR-
cTBa (NaMATb, BbIXOA Ha komnbloTep). OfHAKO CNeAyeT OTMETUTL, YTO KadaxcTaH npakTuyeckn
npekpalyaet usrotoenexve npubopa PAMOH-01. B npnbope PAA-10 NONHOCTLIO aBTOMATU3NPO-
BaH peXuM U3MepeHna, macca npubopa scero 3,5 kr. MeTponoruyeckne xapakrepucruku npnbo-
pOB, NPAKTUMECKN, UASHTUUHDBI -

Paavometp PAA-10 npeaHasHayeH AnNs KOHTPONA BHYTPeHHEro obnyueHws nepcoHana no
AOMEPHUM NPOAYKTaAM PaaoHa (TOPOHA), a TaKKe NO AONTOXUBYLLIMM PAAUOHYKNNAAM B BO3AyXE.

B HacToawee Bpems cneumanuctamu [aeTcs BbICOkas oueHka npubopy PAA-10 kak Hanbo-
nee yao6HOMY COBpEMEHHOMY U3MEPUTENBHOMY TEXHUYECKOMY CPEACTBY, NPY NOMOLLY KOTOPOTO
HENOCPEACTBEHHO U3MEPSIOT HopMupyemyio BenuuuHy SPOA [70].

K oaHoit 43 HoBbix paspaboTok otHocuTes Takke Paguomerp IKPOH-3K, B koTOpOM MCnonb-
3yI0TCS COBPEMEHHbBIE TEXHUUECKUe pellerus u komnnekTyiowme usaenus. SKPOH-3K Buinon-
HEH B BUAE eaUHOro nepeHocHoro Bnoka. NpuHuun AeiCTBUA OCHOBAaH Ha perucTpaunu anbga-
U3NyJeHns NPOAYKTOB pacnafa pafoHa v TOpPOHa C UCNOMNb30BaHUEM 3NEKTPOCTaTUHECKOTO CO-
6upaHus MOHOB aTOMOB NPOAYKTOB pacnafa Ha NONYNPOBOAHUKOBLIA KPEMHUEBLIN AETEKTOP.
Mameperus OA pagoHa ¥ TOpoHa MOTYT NPOBOANTLCA B CTaTn4eckoM (6e3 npokauku Boayxa) u
AVHaAMUHECKOM (C Npokaykoii Bosayxa) pexxvmax. Huxuui nopor peructpauum OA paaoHa B Bo3-
ayxe 1 Bk/m3 3a 1,5 u (6es npokauku) nnm 10 Bk/m3 3a 10 MUH (C Npokaukoit); B Boae - 0,1 br/n 3a
10 muH. Macca npubopa - 12,1 kr. OgHako skcnnyarayuokHsie ocobeHHocTn IKPOH-3K ewge
Mano UccneaoBaHb.

OpuruHanbHble pelweHns ucnonsaylotcs B Paguomerpe PIA-06T1, koTopbiit Hapsaay ¢ uame-
pennem OA papoHa namepset POA pagoHa. 3ot npubop nmeer npeuMyLecTso nepea apyru-
mu npuGopamu Ana nposeaeHUs NabopaTopHbIX UIMEPEHUIA U HaYUHBIX MCCNEAOBAHMUIA.

B HOBbIX pa3paboTkax, HanpuMep, B pasnuuHbix Moaudmkauunx Paguomerpa PAA-02H Gbinu
PasBUThLI TPAAULIMOHHBIE TEXHUHECKNE PELLIEHNA NO M3MEPEHUIO «CKPLITON» 3Hepru 3Tu npubo-
pbl PEKOMEHAYIOTCA BEAYLWMMU CieLuanincTami AnA WUPOKOro UCNONb3OBAHNA NPU pagnaLiuoH-
HOM KOHTpONe B NPOM3BOACTBEHHbIX MOMELLEHNAX U PELUEHUY APpYIvX 3ajau.

PanuomeTtp PAA-02H o6ecneyusaeT usmepeHne B aBTOMaTUMECKOM PEXUMe paBHOBECHON
3KBMBANEHTHOW KOHUEHTpaLuuu pagoHa (N0 BENUYMHE KCKPLITON» 3Heprun) B atmocdepe B Ava-
nasoHe ot 5 go 10000 Br/m3, Bnok NNJ, ncnonsayemoiit 8 npubope, paspaboTan Ha Gase nosep-
XHOCTHO-6apbepHOro NoNynNpoBOAHUKOBOro AeTekTopa. MopTaTuBHLIN BO3AYLLHLIA Hacoc obec-
ne4usaet oT60p npobbl BO3ayxa HA PUnLTp. rlgouaso.qmenbﬂocrb Hacoca KOHTPONUpPYeTCH po-
TaMeTPOM nonfnaskoBoro Tuna. B pexume «onepatop» 3MepPEHNs KOHLIEHTPaLMKU PAaOHa U ero
Ao4epHUX NPOAYKTOB pacnaga MoryT NPOBOAUTLCA NO No6G0i U3BECTHOI acnNMpaLUOHHON MeTo-
Auke, NpeanonaraioLlen usmepeHue ansda-akTuBHOCTM NPOOLI.

ﬂnﬂ yAOﬁCTBa npoBeaeHnA KOMNNEKCHOro paauolkonoruieckoro ob6cnenoBaHus npoussoa-
CTBEHHBIX K XWUNbiX nomeLleHni paguometTp PAA-02H pasmelieH B 0ObIMHOM Kece 0AHOBpE-
MEHHO C APYrMMU paguomMeTpami (KoMnNekT «Anbga-3»), ucnonsayemeimu 8 komnnekre [71].

B atom cnyuyae koMnnekT npubopos NO3BONSET B peXUMaX «NOUCK» U «A3MEPEHUE» JONON-
HUTENbHO NPOBOAUTL U3MEPEHUS.

& MOLLHOCTH 3KCNO3ULMOHHONK A03bi B AuanasoHe 10.. 50000 mkP/y;

e NNOTHOCTM NoTOKa BeTa-yacTuy B guanasowe 0,3.. 500 yact/cm? c;

¢ 06BEMHOI aKTUBHOCTW a3PO30NEN AONTOXUBYLUX anbda-akTMBHLIX HYKNUA08

PaauomeTp ycnewHo akennyartupyercs cnyx6amu 6e3onacHoCTH BbICWMX OPraHOB BAACTH, B
MocHNO «PapoH», naGopaTopusix roccaHanmaHaasopa.
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JIna xoHTpoNs obnyueHNs NepcoHana ¥ HAaCceNeRUA OT NPUPOAHBIX UCTOYHKKDE MOXET ObiTh
nenonbaosad MHOrOYHKLIMOHANbHLIA M3MepUTENbHbIA komnnekc «Kamepax. Ou npeasasHadeH
ANA MOHUTOPUHIA €CTECTBEHHBLIX PAAVOHYKNNAO0B B NPOU3BOACTBEHHLIX YCROBUAX, XMAMLLAX K
okpyxatowyei cpeae [39].

Komninekc «Kamepa» MOXeT KOMANEKTOBATLCA Pa3nuUHOi annapartypo, 8 Tu. paguomeTpa-
Mu ans uameperua OA paaota n OPOA aodepHuX NnpoAyKTOB paaoHa U Topoxa 8 Bosgyxe, onpe-
ReneHna coaepXaHnst paaoHa u pagua-226 8 npobax BoAbI ¥ 3MaHUpYloLied CROCOGHOCTY rop-
HbIX NOPOA, CTPOUTENBHBIX MATEPUANos.

B komnnekce «Kamepa» ucnonbayiotca npuboph! Kak ANA MHTerpanbHeIX usMepeHui ¢ otéo-
pom npo6 A0 100 4, Tak U IKCNPECCHOO KOHTPONA B NONEBLIX YCNOBUAX, NPEAHa3HaYeHHbIX ANA
BLINOMHEHUN CNeAyLLIUX 3ajay:

¢ OLIEHKM PaaNaUMOHHO# 0GCTAHOBKM B PYAHMKaX BCEX TMNOB U NIOOLIX NOMELLeHMsX;

» noucka rnyboko3aneraoLmx MECTOPOXAEHUI ypaHa,

© KapTUPOBAHUNA TEKTOHUHECKUX PA3NOMOB;

« NIOKaLMU SHAOTEHHbIX MOXapos B WaxTax.

B cOCTaB KOMMNEeKca BKAIOYEH HOCUMbIA a3po30onbHelik paauomeTp «lonck» (OA pagoHa wu
OPOA povepHux NPOAYKTOB PafoHa M TOPOHA) U CUNHTURNALUMOHHLIA anbda-panuomerp
PAA-40C (OA podepHnx NPoayKTos pagoHa no anbga-usnyuexuio).

TexHuueckue pelexus komnnexca «Kamepa» obecneunsaior asTomatueckyio 06paboTky u
perucTpaumnio pesynsTaToB uamepexui n cospanue 6asbl AaHHbIX. Komnnekc «Kamepa» no ceo-
uM yHKUMSM yaoBneTBOpsAeT TpeGoBaHuAM, NPEABABNAEMBIM K OCHalLleHuio nabopaTtopuu pa-
ANAUMOHHOTO KOHTPOMS ANA NPOBEAEHUA AETaNLHOMO PaauaLUOHHOTO 06cnenoBaHus BopIfBNeH-
HbiX OGBEKTOB C NOBbLILEHHLIM NPUPOAHBIM (POHOM M ANA KOHTPONs 0Bny4eHUA nepcoHana
HaceneHUs OT NPUPOAHLIX PAAUOAKTUBHBLIX UCTOYHUKOB

Cnepayer Takke OTMETUTDL, UTO NOCNeaHee AeCATUNETHE BO MHOTUX CTPaHax Mupa, B TOM Huc-
ne 8 Poccumn n CLUA, npowino noa nosyHrom - 6onbliue BHUMAHWA KOHTPONIO paAoHa, TOPOHA U UX
[AouepHux npoayxTos (Hanpumep, B CLUA ecTb «[leHb pafioHa», B KOTOpbIN 0 npobneme pafoHa 8
CTpaHe BLICTYNaeT npesnaeHT). B cBA3u C 3TuM yBenuununcs cnpoc Ha npubops! atoro Tuna. bonk-
WOe KONWYECTBO NPUMEHAEMbIX METOAOB NPUBENO K CO3AaHUI0 HONLILON HOMEHKNATYPLI paaMo-
METPOB, UHTEeNNeKTyaribHble BOIMOXHOCTU KOTOPLIX NPUBENU K CHUXKEHUIO 3aTpaT Ha uamepeHus
33 CHET ynyuLLeHUs! TAKUX MOTPeBUTENbCKUX XapaKTEPUCTUK KaK LieHa KOMNIEKTa, MHOTO(DYHKLUH-
OHaNbHOCTb, HAALEXHOCTb, PEMOHTONPUIOAHOCTL Y B3aUMO3aMeHAEMOCTb OTAEMNbHLIX BroKoB,
aBTOMaTU3auMs NnpoBeseHns uamepeHni, obpaborka ux peaynstaToB u 1.4

2.2.3. Paduomempsi o6bemHoll akmueHocmu 6ema-akmueHbIX 23308

TexHuyeckue cpeacTsa usmepernus o6beMHoi akTusHocTu (OA) razoo6pasHbIX paguoHyKNu-
£10B B BO3AYXE MCNONL3YIOTCA ANA ONEPaTUBHOTO 06GHapYXeHNA HApyLLIEHNA TePMETUHHOCTH Tex-
Honoruyeckoro o6opyaosanua Ha ASC u apyrux obbektax MuHatoma, a Takxe Anst KOHTPONA
BbIGPOCOB 3TUX PaaUOHYKNUAOE B OKPYXAIOULYIO cpeay.

Uenb Takoro KOHTpons, Bo-NepBbLIX, ONEepaTUBHOE NPUHATUE Mep NO HoOpManu3auuu paboTb!
HassaHHoro obopyaosaHus v, BO-BTOPbLIX, CHUXEHNE PafnaLMOHHON Harpysku Ha nepcoHan, ok-
PYXaloLLyIl0 CPeny ¥ HaceneHue.

B cuny GbICTPOro BuIAENEHNA U PacrpOCTPaHEHUS Fa30B U NPOBEAGHUS, KAK NPABUNO, NPSMO-
ro kouTpona OA rasos aToT MeToa HauGonee onepaTuBHbIA M NOTOMY HauBoriee NOAXOAALMIA
ANA peanusauny HasBaHHbIX Lienell KOHTPonA.

LLupoko npuMeHReMbie ANA 3TUX Lienel paauoMeTpbl npuseaeHs! B Tabn. 14, K HUM OTHOCAT-
ca PapnomeTtpe! razos PIB-06 u PI'B-07 Ha 0CHOBE MOHW3ALMOHHBIX Kamep. MpenmyuiecTBo
PagMoMETPOB ra3os Ha OCHOBE UOHWUSALMOHHLIX Kamep - BO3MOXHOCTb U3MEPEHUA HOpMUpYe-
MbiX 3Ha4eHuit OA HU3KOIHEPreTUUHLIX PAAUOHYKNUAOB - YUCTLIX GeTa-usnyyarenei Tputus u
yrnepoAa, Yero npaktuieckun He obecneunsaloT pafAuOMETPbl C APYFUMM TUMAMM AETEKTOPOB
[39,72,73].

PaauomeTp rasor PI'B-06 wmpoko npUMEHsieTcs Ans paAnaLMOHHOTO W TEXHONOTMYEcKoro
KOHTPonsi. OH BLINOMHER B BUAE YHUBEPCATNBHOTO U3MEPUTENLHOTO NynLTa, 6noka curkanusauwm
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n 6noka aetektuposanna BABE-021 Ha ocHoBe UOHM3ALMOHHON Kamepb!. [inuHa coeauHuTens-
Horo kabens nyneta ¢ B[l u 6nokom curHanusauuu Ao 100 m. Bnoku getektnposanuns BAG-0211
umeloT 8 MoauUKaLmMit UCNONHeHus, pasnuualowmxca o6bemom kameps! (10, 11 0,1 1), a Takke
UyBCTBUTENbLHOCTBIO Npeobpasosartens curHana ¢ kamepsi. B pesynerate kaxaui 6nok BAMB-
021 nepekpbIBAET AMANA30H USMEPEHUA B 5 AeCATUNHBIX NOPAAKOB, a 2(3) moandukaumm - Ana-
na3oH B 8(10) pecaTuuHbIX NOPAAKOB.

Bnokv BAB-021 ncnone3yloTcs B cocTaee Apyrux npuGopos, Hanpumep, KOMGUHNOBAHHBIX
npubopoB KOHTPONA ra30a3po3onbHbIX BbIOpocos Ha ASC B cocTaBe MHOTOKaHanbHbIX UHGOp-
MaLMOHHbIX M3MEPUTENbHLIX CUCTEM paauaLMOHHOro KoHTpons Tuna PKC-0711 n PKC-07MM1, a
TaKke cucTembl «OpeLlHUKy,

Kak suaHo u3 Tabn.14, paguomerpst PI'B-06 u PI'B-07, a Taioke 6noku aerextuposanns BAN6-
0211 oBecne4usaioT naMmepeHmne goneit Hopmupyemblix HPB-99 saHaueHnin ponycTumon ob6beMHon
aktusHocTu (JOA) ansa nuuy 3 nepcoHana rpynnst A (npubnusurensHo or 0,1 [10A napoB TpuTUA
1 0,3 10A yrnepopa-14).

K uncny nocnegHux paspabortok otHocutcs Paguometp PBIM-0811, npeaxasHaueHHbit ans
M3MepeHua KpunToHa-85. KoHTponupyeMblit BO3AYX NPOKA4YUBAETCA Yepes UIMEPUTENbHLIR 06beM
(4,6 n), copepxalmi NNEHOMHLIR CUMHTHIINAUMOHHLIR AeTeKTop C masnoi copbuuwen, YyBCTBU-
TenbHas NOBEPXHOCTL AeTeKTopa - 5200 cm? 1 (hOTOINEKTPOHHLIA YMHOXMTENb. [lnanasoH uame-
peHna obbemHol akTusHocTyY 85Kr B Boagyxe ot 1 a0 3,7 104 Bi/n (CBUHLOBAR 3atmTa AeTeKTOpa
numeeT TonumHy 50 mmy).

[ns onepaTMBHOro KOHTPONS TPUTUS paspaboTaH u usrorasnueaeTcs HeGonbLWUMKN NapTUR-
M UHTennekTyanbHbii nopraTuBHbii paauometp PKB-05M (NMPT-1M) [74] Mpunuun peii-
cTtBus npubopa 0cHOBaH Ha NpeasapuUTeNbHOM cenekTusHoM oTbope npob TpuTus us Boapyxa - B
cneunanbHble KIOBETbI C NNEHOYHBIM CUMHTUNNATOPOM UMK U3 BOAbI - B COCYAbI C XXKMAKUM CLIUH-
TUNNATOPOM € NOCNEeAYIOWUM M3MEPEeRUEeM aKTUBHOCTH C NOMOLLLIO ABYX DY, BKIIOYEHHBbIX B
cxeMy coBnageHuin MukponpoueccopHas cxeMa usmepeHns BLibUpaeT BpeMa U3MepeHus 8 co-
OTBETCTBUW C 3a8aHHOW NOrPELUHOCTLIO C NPEACTAaBNEeHWeM Ha Tabno pesynbTaTtos u3MepeHus
yepes kaxable 16 ¢ u N0 OKOHYAHWUK N3MepPEeHniA:

® 3Ha4YeHnA (hOHa U NOTPELUHOCTL ero uamepenna (15 %);

® 3HaYeHne aKkTUBHOCTU paavoHyknuaa B npobe (C aBTOMATUYECKUM BbiMUTaHWEM BKnaga
¢oHa) u norpewsHocTU ee usmeperua (£20 %);

¢ 3HaYeHWe aKTMBHOCTU PAAUOHYKNKAA B CTaHAAPTHOK TECTOBOW Npobe ¢ norpelHocTbio +5 %.

Peaynbtatel 32 nameperuii 3anommHaloTcs U TpaHcnupytotes 8 MK no uitepdeicy RS-232
OcHoBHble xapakTepucTuki npubopa npusenerbt 8 Tabn. 14, [pubop CMOHTUPOBaAH B Kelice.

B HacTosuee Bpema B pamkax pa3paboTku KOMNNEKca TeXHUYECKUX CPEACTB KOHTPONA paau-
auvoHHon obcranosku KTC KPO («Opewnnk-T») nposegeHa moaepHusauus 6asosbix 6nokos
Aetektnposanua BAMG-02I ¢ coapanuem Ha ux ocHose 6nokos Aetektuposanus BATB-42M -
BArB-45M v ycrpoitcta petektuposanua YAres-08M - YArB-11M1 [62].

MoaepHusupoBakHbie Y1 o6ecneunsalor ucnonb3oBaHue ux B npubopax v cuctemax ¢ TpaHc-
nAUuen curhana Ha paccrosHue Ao 1,2 kM B ceTeBoM uHTepdeice RS-485 (unu o 100 M - B8
uHTepgeiice RS-232).

B pamkax paspabotikn «OpeluHuk-T» npopa6oTaHbl BapuaHThl CO3AaHWUA Ha OCHoBe Y/[] pa-
avoMeTpoB Ha 6ase nepcoHanbHOro KoMnbloTEpa, a Takke NPUGOPOB C HACTONLHLIM NYNLTOM
WM UHANKATOPHLIM Tabno.

Ha A3C v npeanpusTtuax MuHaToma wmpoko npuMensiiotea B4 v Y v paguomeTpbl Ha OCHO-
BE ApYrux aeTekTopos (cueTunkos Mewrepa-Mionnepa, CUMHTURANALMOHHBIX AeTekTOpOB u MMNG).
K coxanexuio, oHu He o6ecneunBaioT KOHTPOMb HU3KOIHEPreTUHECKUX N FeHETUMECKU 3HAYNMBIX
pPaguoHYKNUAOB - TpUTUS U yrnepopa-14, ypessblyalHO BAXKHbLIX ANA OUEHKWU PAAUALINOHHON Ha-
rpy3ku Ha NepcoHan, HaceneHne U okpyXaioLlyio cpegy B COOTBeTCTBUM ¢ TpeboBaHuaMu HPE-99
KoHTponp Apyrux pasnoHyknnaos Heobxoaum 8 OCHOBHOM ANSl TEXHONOTMYECKOro KOHTPONA pa-
60Tl 06opyaoBanua npeanpuaTuid Munatoma u A3C
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2.2.4. Paduomemput 06LeMHOIl akmueHocmu xudrkocmu u ydensHoll (06beMHOId) ak-
musHocmu npo6 o6bexkmoe okpywarouteli cpeds!

B HPB-99 ycraHoBneHbl 40NYCTUMblE 3HaYeHU OGLEMHON U YAenbHO! aKTMBHOCTH Hanbo-
nee paauauuoHHO-ONaCcHbIX GeTa-n3nyvalowmx HyKNMAROB B BoAe, NOuBe, NPOAYKTaxX pacreHue-
BO/AICTBA U XWBOTHOBOACTBA. IOBbIWEHL! B 2-3 pa3sa TpeboBaHuA K J0NYCTUMOI YAENbHOM aKTnB-
HOCTV Ans HaunBonee onacHbix GeTa-usnyvaiowux Hyknuaos (kpome cTpoHLus-90). UsmeHunock
3HaUYeHVe YAeNbHOI aKTUBHOCTH anbda-u3nyJaloLmx HyKNMAOB, KOTOpoe YMeHbLMNOoch B 30-40
pas.

Lna nsmepexus yaenbHol n oGbLEMHOIM akTMBHOCTU Npo6 BOAbI, NOYBLI, PACTUTENBHOCTY,
AWMLY 1 NALLLEBBIX NPOAYKTOB LMPOKOE pacnpocTpaHeHue nony4nn YHUBepcanbHblii KOMNNEeKT
npubopos PYB-01M, TexHnueckue xapakrepucTku KOToporo oreedator TpeGosanuam HPB-99
(tabn.15) [39,60,75].

Paauometp PYB-0111 asnseTca yHuBepcanbHbiM KoMnnekToM npunbopos. OH WKMpoKo pac-
NPOCTPaHeH B NPAKTUKE PaAUOIKONOrUHECKOro KOHTPONA B Ka4YecTBe wraTtHoro npubopa.

B npubopax 370r0 kOMNMEKTa UCNONbL3YIOTCA CLUUHTUNNALIMOHHBIE AETEKTOPL! PasNUUHbIX
MoAaudMKaLMi, B T.4. RETEKTOPLI C Pa3BMTOR NOBEPXHOCTLIO HA OCHOBE NNACTUH-CLIUHTUANATO-
pos. HaubGonee pacnpocTpaHeHHble NpuGOpLI U3 3TOFO KOMNIEKTA - NPOMbILLIEHHbe Paauno-
meTpel PYB-011N5 ¢ 6nokamu aerektuposanna BPKB-05M1, B5DKB-0611 u 5PKB-0611, koto-
pble npeAHasHauyeHbl AN U3MEpeHus CymmapHoi o6bemHoi akTuBHocTu Geta- u 6eta-ramma
aKTMBHLIX paguoHyknuaos [75].

OAuH 13 NPUHLMNOB pErucTpaLmMmn pagroakTUBHOTO 3arPASHEHUA Xuakux npob nonyuun gasnb-
Heiwee passutue B npubope PXKB-1111 - paauomMeTpe KOHTPONA PaaNOaKTUBHOTO 3arpsA3HEHNA
xuakocty (tabn.15) [39,76]. ITOT NPUHLMA OCHOBAH Ha HENOCPEACTBEHHOM U3MEpPEeHUN 0ObeM-
HOW aKTUBHOCTU NPOGbl XKWAKOCTU CUMHTUNNALIMOHHLIM AETEKTOPOM, COCTOSLLUM U3 NNACTUH-
CUMHTMNNAATOPOB, NNOLaAL KOTOPbIX MOXET A0CTUraTb 60nblMX 3HaYeHUid 3a cyeT yBenuyeHns
naowaann cumHTunnaTopa u obvema nsmepsemon npobul 3TOT meTon obecnewnsaeT BOIMOX-
HOCTb U3MEpEHUA HU3KUX YpoBHel 6eTa- u GeTa-raMma akTUBHbLIX NPO6. YMeHbLeHue rabaput-
HbIX pa3mMepoB u Macckl Npubopa No cpaBHeHuIo ¢ APYrMMU aHanoruuHbIMu npubopamu apocTura-
eTCA B 3TOM npubope 3a cueT ncnonb3oBaHua 0gHoro ®3JY BMecTo AByX, YTO ynpouiaet u obner-
yaeT onepauumn Npu UsMepeHun.

Ans namepeHus Gonee HU3KUX YPOBHEN aKTMBHOCTY TPAAULIMOKHO NPUMEHSAIOTCA TaK Haadbl-
BaeMble HU3KOGOHOBbIE YCTAHOBKM ANs NaGopaTopHOro KOHTPONSA NPo6, KOTOpbLIE MOFYT UCMONb-
308aTb Npo6bl, NONy4YeHHbIE NYTEM PAAUOXUMUYECKUX U DUINKO-XUMUUECKNX METOAOB KOHLIGHT-
PVPOBaHUA PaAUOAKTUBHLIX HYKNUAOB,

4ns namepeHun ynenbHoi akTUBHOCTH anbda-  BeTa-uanyuaowmx npob okpyxaiowen cpe-
Abl MOryT 66ITb UCNONL30BaHLI (MOAEPHU3UPOBAHHBIN BAPHUAHT) HU3KO(DOHOBAs YCTAHOBKA TUNA
YM®-1500, a Takke YeraHoska YM®-2000 u npubop YP®-1 (tabn.15) [39)].

HuakodhoroBLI PagnoOMETP ANS UIMEPEHNS aKTUBHOCTH anba-, GeTa-U3ny4aoLmx paamo-
HyKnuaoe YP®-1 npepHasHayueH Ans 0AHOBPEMEHHOTO U Pa3AensHOro M3MepEeHUsi CYMMapHON
anecha-akTUBHOCTU U CyMMapHOH GeTa-akTusHOCTH NPO6.

Papuometp YP®-1 npeactaBnsier co6oi MHTENNEKTYaNbHbIA MHOFOMYHKLUOHAMLHBIA NPY-
60p ¢ MMKPONPOLECCOPHLIM YNpPAaBNeHuem U ORHUM BNOKOM AETEKTUPOBAHWUA Ha OCHOBE ¢hoC-
BUY-JeTeKkTopa. [IMCKpUMMHALIMA MMNYNbCOB NO POPME OT KKAOTO U3 CLIMHTUINSTOPOB, COCTAaB-
nsoLmux pocsry-AeTekTop, NOIBONAET NPOBOAUTL U3MEPEHUA anbda- n GeTa-uanyJaloWmX HyK-
nuAos npobbl 0AHOBPEMEHHO M Pa3AENEHO NPY COXPAHEHNMN BLICOKOW YYBCTBUTESBHOCTN NO KaX-
AOMY BMAY NSMEPAEMOTO 3NYYEHUS.

Nnowaae aevekTopa 20 ¢M?, yCTPOICTBO NPOBONOAAYM NO3BONSAET OCYLHECTRASTL 3aMeHy
npo6 Ges BbIKAIOYEHUA PagMOMETPA W 3aCBETKM hOCBUY-AeTEKTOpa. Bee npoLiectyt usMeperus
yNpaBnaioTCA BCTPOEHHbIM MUKPONPOLIECCOPOM.

TexHuyeckue xapakrepucTuki YP®-1 npakTuyecku He YCTYNalT HUSKOOHOBEM YCTaHOB-
KaM, NOCTPOEHHLIM C UCNONL3OBaKUEM TPAAULIMOHHLIX TEXHUYECKUX peLlieHy (MCronb3oBaKue
NaccuUBHOMK U aKTUBHOI 3awmT ¥ T1.). Mpu 3TOoM Macca, rabapuThl, pasMepL YCTaHOBKU U Npes-
naraemsie yao6crea B oGenyxmBaHw B npoLecce MaMepeHns Npo6 NOSBOMSHOT OLIEHWUTE PaA1o-

&
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Tabnuya 14. TexnHuyeckue cpedcmea usmMepeHull 06LeMHol akmusHOCMU PadUOHYKNUA0E 6 803dyxe

HAonyctuman OCHOBHBIE XapaKTEPUCTUKN
ofnemHan
aKTUBHOCTbL NO Norpew- Hanuuue cep-
Paanonyknna HPB-99 ana Hau:::g: a: e ME;:“ii‘:‘: HOCTb U3- Tun Ofvem B?:M:M?zfg:": A Temnepatypa, M&ﬁﬂ%g%pa TUKukaTos n
ML M3 nepco- p EZ 3" | mepenun, | petextopa | npo6ubi, gm® pn o5 P °’c P 3AKNIGYEHUA
Hana rpynnst A, " % pobei), ¢ CH, C33 u OUT
BK/M’
Pre-06 ] Wonusay -10 +40(n); 2,5(n). 2.5(a). ...
(c va6opom B) 20-30 xamepa 0.1.1.10 HenpepuieHo +5 +40(n) 6.0(n); 7,0(n)
Toutui BArs-02n
nap, 4410° 510%5 10°
opraHuka, 4010° (Tnon
ra3 4.410° -
Yrnepon-14
nap, 1410 510%-5 10°
OpraHvka, 1,6 10° (cnor)
ras 1,210° .
Aprou-41 He HopMHp 510%510° (rA)
TOH-85 He HopMup 510%510° (1K)
He HOpMND 110%110° (TX)
PrB-07 510%-510° 5-15 | Wonusay 5 3-1,210° +5 +40 33 *e-
(Tnon) Kamepa
510%5 10"
(FA, TK, TX u
cnon
PKB-05N 1,5-1,5 10 B« 5-20 | Cumntmnn 0,130 ot 80306 10° +5 +40 10 -- .
(NPT-1M) TauTh AgTEKTOp (or3-5 80 1,8 10%)
Aprou-41 YAre-02P {2510°~8,110° 50 CueTunKM 2 HenpepsisHo +5  +50 ---
KpuntoH-85 (BAr6G-02P) (FA, TK, 'X) CWh-8B n
CU-196I
KceHon-133 YAre-02P1 510" ~110" 50 CueTumkm 2 HenpepuisHo +5 450 -. -
BOrB-21C2 |3710°-3710°] 40 | NNA-AKT 0-80 8,3 (200) -
BAT-02C 3.710°~ 25 0-50 2(32552) s
YAr-16* 37 10" nna 1 -10  +50 (52) ---
10°~210°

Mpumesanue TNOC - YpuTwii (nap, oprasua, ras), CMOT - yrnepoa-14 (nap, opramuka, ras), FA - ras 4'Ar, [K - ras 85Kr, X - ra3 '33Xe, * - rotoBuTCA K BbinyCKY
yCTaHOBska 06bEMHON aKTUBHOCTM ra3os u TpuTua B Bo3ayxe YAr-26
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Tabnuya 15. Ycmanoseku Ons uaMepeHrus akmueHocmu npob obsekmos okpyxarouel cpedsi

HanmeHosanue | Paguometp PYB-01M5 ; o

ycTanosku, npubopa ¢ BPKB-0501, YMe-1500 Anccpa-Geta-pagvomerp Hu3akodoHoBbIA
OcHoBHbIe BDKB-061; PXKB-111 (MoAepHusauua YM®-2000 * paguomeTp
XAPaKTEPUCTHKM BIDKB-06M1 ycTaHoBKuU Manoro poHa) YP®-1

3,7 -3700
[vana3oH naMmepsemsix akTUBHoCTe|, Br/kr 0,2-3,7-10° 7 -3700 0,01 - 1000 gg: - :ggg (a)
(6e3 3awuTsl) el (®)
HWKHWA npeAen N3MepeHNa No B-U3NyueHno 02 27 01 0.1 3a 1000 c B puanasore 0.2
B AManasoHe 3Heprui 20-2000 k3B 3a 1 4Bk ' ’ ' 3Heprui 50-3000 kaB Ep= 70-3500 k3B
Hwxhui npeaen no anbga-usnyyeHnio ans ) ) 0.02 0,02 3a 1000 ¢ 8 AnanasoHe 0,02
TOHKWX npob 3a 1 4, Bk ' axeprwi 3-8,5 MaB E.= 800-8000 x3B
0,025 (per. 4,5 cm),
®oM no HeTta-kaHany, He 6onee, umn/c 0,1-45 0,01 0.05 (zev. 10 cw?)
DoH no anbha-kaHany, He Gonee, umn/c - 0,001 0,001
OcHoBHan NOrpewHoCTs nsmepenus, % 50, 20, 20 40 . 5-50
- AN #a ocHose KpeMHus, NN Ha ocHoBe kpeMHus, CUMHTHUANAUNOHHBINA
Tun perexropa CLUMHTURNALMOHHBIN NErMpoBaHHOrO aNOMUHNEM NervpoBaHHOM anioM1HUEM cocsuy-gerexTop
O61em npobst, cM” 1000 1000
aale ( -
MNnowaae (auameTp) AeTekTopa 1800 cu”; ©40 mm. 4,5 cm? vrm 10 cm? 20 cm?
60 Mm
10-2000, ]
Bpems usmepenunn no Geta-kaHany, ¢ TunoBoe 2000 1-10000 ¢ nporp. 64535 3§00
Bpems nameperus no anvda-kaKany, ¢ - 1-10000 ¢ nporp. 64535 3600
naccusHan (30 mm cBuHUR),
naccueHas naccusHas naccusHas, aktuaHan (cy. -M), metop naccusHas

XapaxrepncTuka 3awuTel

{50 Mm cBuHUa)

(50 MM cBrKHUA)

3awura OT ceTesbiX nomex

cosnaseHui, hunsTpauvms
CeTeBblX NOMEX

(cTanb — 30 mm)

XKUAKMMU ¥ TBEPALIMKA

PagNOXUMUYECKUX METORKK

ceTesoe.
| Muranue cetesoe ABTOHOMHOE cetesoe ceTesoe cetgaoe
4-1(peBonbBepHbLIX ¥ ALNYHLIA
[
KonuuecTeo npob 1 1 1 MexaHusmMet npoSonoaayu) 1
Tfecmi,;fﬂxﬁ": : nnackue, NNOCKUe, ROATOTOBNEHHLIS C
NOAroTOBNEHHLIE C ' NNOCKUA «TONCTRIAY
Xapakrepucruka npobul cbinyJne, KIOBETHI C oBvemHas npoba UCMONB30BaHMEM nCnonb3oBaHneMm HOTOMHMK

PAANOXNMUHECKUX MOTOAUK

_npobamu — —nit
YW-38M2, ysen p::f:lig‘ria . BCTPOEHHOS ABYXKAHANLHOO Mnupogggugc%pl-mrm
XapakrepucTuka U3MepuTenbHoro BblBOAA UHPOPMaLK nepec4yeTHoe yCTpouCTBO o i "
ycTpoficTsa Ha 3BM, nporpammHoe namepeHnn, vC-6 yCTPOUCTBO C TAIMOPOM ynpannesHueM,
oBechevenne NOAKNIOUEHUE K unddpoBoit MHANKALIWGI m-wepcpeznc
3BM RS-23
Macca, kr 45,55:4,3.4,3 0,5-n;4,0-64 26 28
Hanuuue ceptudmkaros + - - .+ - P ...

u 3akmoyenna CU, C33 u OUT

Npumedanne. * - UMeeTca METOANKA N3MEPEHNR BKTUBHOCTU a-M3NYYaIOWMNX PAAUOHYKIAO0B CNEKTPOMETPUHECKUM METOAOM C NOMOLLbIO paguomeTpa YM®-2000.




metp YP®-1 kaKk nepcnekTUBHLIN, OTBEHAIOWMUIA COBPEMEHHLIM TPEOOBAHUAM UHCTPYMEHT AN
u3MepeHns Npo6 06LEKTOB OKpyxaloLen cpeabl.

TexHuueckue xapakTepucTkvu paguoMeTpoB U raMma-yCTaHOBOK ANA PaaUOMETPOB 1 ramMma-
YCTaHOBOK ANA U3MEPEHUs aKTUBHOCTH NPOG okpyxalolien cpeab! u Xuakux cbpocos npusene-
Hbl B Tabn.16.

3acnyxuBaeT BHUMaHna HoBas paspabortka - PapgnomeTp HU3KO(OHOBbLIN MHOTOYHKUN-
oHanbHbI# PKC-18P, npeaHasHaueHHbI ANs U3MEPEHUA aKTUBHOCTYU a- U B-U3Ny4aloLwmx HyK-
NUAO0B B NNOCKUX UCTOMHKKaX unu npobax, B Tom uucne B npoGax asposona. Paguometp PKC-18P
MMeeT MUKponpoueccopHoe ynpasnesune, 6Nok AETEKTUPOBAHUA Ha OCHOBE ABYX KPEMHUEBbIX
nonNynpoBOAHWKOBbIX AETEKTOPOB [lUana3oHbl USMEPEHW"

¢ no anbda-uanyJaowmm Hyknuaam - or 0,1 ao 10* bk;

« no 6eta-nanyyaowmm Hyknuaam - ot 1 Ao 10° Bk,

« no OA aaposoneit Geta-uanyuaiowmx Hyknuaos - ot 1 ao 10° bk.

Macca npubopa - 20 kr

Papuometp PYB-0117 npeaHa3sHayeH 4ns KOHTPONA raMma-akTMBHOCTH Npob, obycnoenew-
HbIX COREPKAHNEM TEXHOTEHHBLIX paAUOHYKNUAoS wesuns-134, 137 Ha doHe 3HaYUTENLHON akTHB-
HOCTY €CTECTBEHHOTO paauoHyknuaa kanua-40. Npubop PYB-01117, kak u apyme npubopbl, cHab-
XEH METOAWKOW U3MEPEHUA 1 NPU BLINYCKE. U NOBEPKE FPaayupyeTcsl No 06beMHbIM 06pasLoBbIM
MCTOMHUKaM-uMUTaTopam Npob o6LeKTOB OKpyxaloweid cpeab! [39,75).

Bnu3kum no napametpam npubopy PYBE-01M7, B KOTOPOM TakKe NCMONb3yeTCs CUMHTUANALKN-
OHHbIN AETEKTOP B peXxnMe nabupartensHoro paamomerpa (Ans uesns-137 v ueaun-134) n yuer
BANSHUA Kanua-40, asnaetca npubop PKM-02A. Uamepenue npo npoBoauTCcs B TOM U APYrom
npubopax B reomeTpumn «cocyna Mapuxennu» (ans ramma-paguomerpos PYB-01117 n PKIM-02A
obbemom 1,01 0,5 n cootBeTcTBERHO) [39] B npubopax CUMHTMANAUMOHBIE AETEKTOPDLI ¥ COCYAbE
¢ npobon saiuuieHbl CBUHLIOM.

B CnekTpomerpe-paavomeTpe ANA HenpepbiBHOro KOHTpons soasi AHCU-2 (ramma-mo-
HUTOP BOAbI) U3MEPEHUSA NPOBOAATCS B «NPOTONHOM» pexume B 40-IUTPOBOM U3MEPUTENLHOM
KOHTEHepe Npu NOMOLYM CUMHTUNNSAUMOHHOTO aeTexTopa Nal(Tl) co BcTpoeHHol cuctemoit cTa-
6unusauum [39].

KoHTeltHep c npo6oi xugkoctn npubopa AHCU-02 sawmuier CBUHLIOBLIM 3kpaHoM. B coctas
paguomeTpa BXOAUT: CNEKTPOMETPUYECKUIA aMnNUTYAHO-Umd poBoii Nnpeobpa3sosarenb CO BCTPO-
€HHbIM UCTOYHUKOM NUTAHURA, NEPCOHaNbHbLIA KOMNLIOTEP C NPOrpaMMHbiM obecneveHnem. B
npubope oCyLecTBNAETCA aBTOMaT1yeckas kanubpoeka n o6paboTtka cnekTpos, BKOYas MAEH-
TUhUKaLmMIo PaAUOHYKIIMA0B W BBIMNCNEHWE UX aKTUBHOCTU.

HuxHWiA Npeaen n3MepaemMon yaenbHoW akTMUBHOCTY no Le3nio-137 3a sBpems 14 npu ypoBHe
BHewWHero ramma-coHa 16 MkP/4 - 0,5 bx/n.

na peweHun 3agaun n3mepeHna npob Co CNOXHbIM COCTABOM PaAVOHYKNUAOB Lenecoob-
pasHo UCNONbL30BAaTh COBPEMEHHbIE CNEeKTPOMETPLI (CM. pa3gen 2.3 ).

AKTyanbHoW OCTaeTca 3ajada KOHTPONA Xuakux copocos Ha ASC u apyrux obbekTax aTom-
HOW NPOMBILLNEHHOCTU. [N 3TON UeNn NPUMEHNIOTCA NPUOOPLI C YCTPOUCTBaAMU AETEKTMPOBA-
HUA, NO3BONAOLME UIMEPATL aKTUBHOCTbL COPOCHDBIX BOA B NPOTOMHOM pexnmMe

B cBA3u ¢ pa3paboTKoii HOBbIX CUCTEM cneuransHo aAns AQC aTh 3agauun pewaniucs U petua-
10Tcs 6nokamu AETEKTUPOBaHUSA, HEMOCPEACTBEHHO BXOASALLUMMM B COCTaB 3THUX cUcTeM (CM pas-
aen 2.5). MNpuuem coBpeMeHHble CUCTEMBI NO3BONKIOT NPOEKTHLIM NYTEM CO3AaBaTh PaAUOMET-
pbi ANA KOHTPONsi COGPOCHBIX BOA, MCNOMb3YEMbIX B COCTABE CUCTEM, A TaK XK€ KakK aBTOHOMHbIE
npubopbl JTOT NPUHLMN UCNONB3YETCR BO BCEX COBPEMEHHBIX CUCTEMAX, @ MHTENNEKTYanbHbIe
BA v Y]] no3sonaioT ocylwecTsNATL Nepeaady pesynsTaTtoB U3MEPEHUS KOHTPONS Xuakux copo-
coB npu Nio6om OTAENBHOM UX pasMeLieHM B NOCTax paguauvoHHoro koutpona 8 ACKPO. Ha-
npumep, B coctaBe KATCPK («OpetuHuk») umeiotca 6noku aeTeKTMpoBaHnua u yCTponcTsa ae-
TEKTUPOBAHWA ANA KOHTpons xugkoctu BAXA-02MN, BKB-01MN, BAXKE-021, YOK-12M u YOK-
13M [61].

B 6nokax AeTexTUpoBaHUA (NPOTOYHLIX, 3aLUMLLEHHBIX OT BO3MOXHOH copOunu pagnoaktue-
HbIX BELLECTB) MCMOMb3YIOTCA CLUMHTUNMALUMOHHLIE AETEKTOPL! TakKe WUPOKO UCMONb3YITCA




Tabnuya 16. ['aMma-ycmaHoeKu Ons usMepeHUs aKmueHocng Apos cepyxaoeieli cpedb!
u Xudkux cbpocos

HaumeHOBaHNe YCTaHOBKH, :
npubopa Paavometp faamea-pagyomeTp ! 3mli:ﬂ e.m' il
OcHosHble PYB-017 PrI-a2& . AHCW-02
XapaKTepucTuku
[lMana3aoH H3MEpAEMBIX aKTUBHOCTEH, BIUkr | 5-210° 18,5-10°
Huxnui npegen uamepenus 3a 1 v, bk 0,5
®on, He Gonee 6 (N0 ramma-kaHasny) 16
MorpelwHocTs namepenmns, % 50, 25 (>100 Br/kr) 25-30 <10 % 3xepr. paspeul
T a CuvHTMANAUMOHHBIA | CuMHTunumotsens §  Nal(TT) co BCTpoeH.
Hn ReTeKTOP Nal(Tl) @63x63 Mm__| Nal(T]) ©325%40 s | crafum &50x250 MM
Obvem npobbi, cm’ 75 - 1000 75 - 1500 40000
Maccushas Maccueras Faccustan
XapakrepucTiia saumTs (50 MM cBMHYA) CBUHL|OBaA 3auwmra CEBHHUOS2A Jaura
N Certeeon, -
McTounnk nuranus CeveBoit 2BTOHOMHLA Cevesoit
o eaun-137, non-131,
PanHOHYKIMA Lleswit-134, 137 Ueani-134, 137 | HEaR 137, Hoa
Mpamoe namepenue | Mpamoe usmepexue
oto6panHbIx Npob, oToGpakHbix NpoG, | XKuakve NPOTOUHbIE
Xapakrepuctika npoGui vaiuka Netpu, cocyn | vawka Netpu, cocyn | cpenst. oaHopasossie
Mapunennu (0,2, 0,5 n Mapunennu npo6i (40 n)
1n) Macca0,2-1.5kr {0,214 0,5n)
YWU-38N2, ysen sbiso- |  Astomartudeckoe
- Aa nHpopmauun Ha BblUMTaHKE (POHA, CnexTpomeTp
XapaKkrepuctika U3MepUTenLHOro ycrpoicrea 3BM, NO, namaTe Ha 100 AHCW-02+Y[A+NK, NO
wntepdeic RS-232 n3MepeHnit
Macca, kr 4,5/130+2,5 2/16 600 (YA)
Hanuuue ceptudukatos u 3akniouenus CH, ... .+ .
C33moUT

NOTPYXHbIE CLMHTUNNALUOHHLIE Bfi, B TOM YACNE Ha OCHOBE CLUMHTUNNATOPOB B BUOE «ANWH-
HbIX» UWNUMHAPOB

Bce B[] u Y1 uMeloT CTaHA3pPTU30BAHHLIE NApamMeTpbl BLIXOAHLIX CUTHAMNOB, NUTAIOLUX Ha-
NPAXEHUN U CUFHAMNOB YNPABEHUS, YTO NO3BONAET UX UCNONL3OBATL B YHUBEPCANbHOW MHOrOKa-
HanNbLHOM CUCTEME UNK B PAANOMETPAX LIeNeBoro HasHaveHua, a Takke UCNonbL3oBaTb COBMECTHO
C HUMM BCriIOMoraTenbHbie perncTpupyowue yerpoiictsa KATCPK («Opetunuk»).

B coBpemenHbix komnnekcax KPO ASC u «OpetHuk-T» Takxe npeanaraeTcs AocTaToqHan
HomeHknaTypa B[l v Y1 ansa koHTponsa c6pocHbix Boa MpeanaraioTcs ANA 3TOW LIeNU kak Tpaau-
LUMOHHbIE, TaK ¥ HOBble METOAUYECKUE PELLEHUs, YTO NO3BONAET COXpPaHUTL 3TO HamnpasneHue
paauaLMOHHOTO KOHTPONS Ha COBpPEMEHHOM yposHe [62].

MeTponorus pagnoakTUBHbIX XUAKOCTel OCHOBLIBAETCA HA UCNONb30BaHUM 06pa3LOBLIX pa-
CTBOPOB ¢ Hyknuaamu 32P, 51Cr, €9Co, %0Sr, %Y, 137Cs; 239py, noctaBnseMbIMU METPONOMMYECKH-
My cnyx6amu.

lpapgyupoBka paguoMETPOB ANS U3MEPEHUA YAENbHON akTUBHOCTU NPo6 OKpyxaiowen cpe-
Abl: NOYBbI, NULLEBBLIX NPOAYKTOB U T A NPOBOAWTCS MO CneunanbHo paspaboTaHHbIM UCTOYHUKAM
- uMuTaTopam npo6 oxpyxaiolein cpeasbl.

Oco6eHrHbix ycnexos 3To HanpaeneHue AOCTUINO nocne asapun Ha YASC. OHo o6ecneunno
eauHoobpasue uaMepeHuii B YCoBUsX MaccoBoro uaMepeHus npob n ncnonb3oearusa pasHbix
npubopos, KOTOPbIe He Bbiny OTrPaRYUPOBaHDb! N0 EAUHEIM METOAMKAM W PAAVOAKTUBHBLIM UCTON-
HUKaM.

Bbinu u3roToBneHs!, B HaCTHOCTY, 06pa3LOBbLIE UCTOYHUKK - UMUTATOPLI NPO6 OKpyXaroLLel
cpeabl ¢ pagvoHyknuaamu 99Sr, 90Y, 106Ry, 106Rh, 144Ce, 144Pr y 134Cs, 137Cs, koTOpble Gbiny
ncnonb3oBaHb! MNPy rpagyMpoBaHniA paAUoOMETPOB ANSA M3MEPEHUR 0GHLEMHOM U YAENBbHON aKTUB-
HocTv Npob okpyxaiotuei cpeabl.

Hopmatuero-TexHUueckue AOKYMEHTEI, hopMynupyiowme TpeboBaHus K paguomeTpam Xua-
KocTi, cnocobcTsoBanu paspaboTke ¥ M3rOTOBMEHUIO PAAVOMETPOB Ha YPOBHE COBPEMEHHbIX
TexHudeckux Tpebosamuit.

&




2.2.5. PaduomMempbi noeepxHoCcMHOU akmueHocmu paduoHyknudoe

KOHTpOnb paanoakTMBHOIO 3arpa3HeHnsa NOBEPXHOCTEM NO3BOSISIET BLIABUTL (hakT nepeHoca
PaguoaKTUBHbIX BEWECTB U3 pabounx NomettieHuii n TexHonornieckoro o6opyaosanns 3a ux npe-
Aenbi. OH oBecneunsaeTcs paguoMeTpamn NoBEpPXHOCTHOR aKTUBHOCTM paauoHyknaos [39,75].

3aaaya KOHTPONA 3arpAHEHUA NOBEPXHOCTEN B PpaboumUx NOMELWEHUAX U 3arPA3HEHUA PyK,
HOT, OAEXAbI IePcCoHana CocTouT B NONyYeHUU UHOpMaUMK C LIEMbIO 3alwmThl NepcoHana u nna-
HUPOBAHUU MEPONPUATHI NO NUKBUAALMU MUK YMEHBLLIGHUIO NOBEPXHOCTHbLIX 3arPAHEHNH.

CornacHo pekomeHaauusam TK 45 MOK BbiaensaioT cnegyowue TUnbt annaparypbl ANS KOHT-
pons NOBEPXHOCTHOIO 3arpR3HeHun nepcoxana [77):

 npubopbl 1 YCTAHOBKK ANS NPEAYNPEXAEHUS 3arpR3HEHN No anbda-usnyyeHuo,

« npubopbl M YCTaHOBKW ANA NPeAYNPEXAEHUA 3arpasHeHus no 6eTa-nusnyueHuio;

* NpnBOPbI U YCTAHOBKY ANSA NPeAYNPEXAEHUA 3arpASHEHUA TONBLKO NO raMMa-n3ny4eHuo,;

¢ npn6opb! U YCTaHOBKYU ANA NPeaynNpPexAEeHNUA 3arpasHeHns no anbda-, 6era-nanyvennio;

¢ npuBopsb! ¥ YCTAHOBKY ANA NpeaynpexaeHns 3arpasHeHus no 6eta-, ramma-usnyueHuio, rae
raMma-usny4eHme MHANLMPYETCA OTAENLHO;

« npuBopbl U YCTAHOBKU ANA NpeaynpexaeHns 3arpasHeHuns no ansda-, 6eta-, raMma-nany-
YeHUIo, rAe raMMa-u3nyyeHne UHAULUPYETCA OTAENLHO.

Mo BnAYy KOHTPONUPYEMOM NOBEPXHACTU annapaTypa [eriMTCA Ha CneaylowMe TUnb!:

* YCTaHOBKU AR KOHTPONSA 3arpA3HEHNA BCEO TeNa, B TOM YUCHe Nuua;

* YCTAHOBKY AN18 KOHTPONA 3arpsisHEHUs pyk;

¢ YCTaHOBKW ANA KOHTPONS 3arpsi3HeHUA HOT,;

¢ YCTaHOBKM AN KOHTPONSA 3arpA3HEHNA PyK W HOT.

MNpumMeHseMble yCTaHOBKN MOryT GbiTb Kak C BblYUTaHUEM, Tak 1 6e3 BblMMTaHWUA paavaunoH-
HOro choHa.

KpuTepuit oLieHKU cTenexn 3arpsa3HeHusl NoBepxHOCTel yctaHasnueaeTcs B HPB-99 B Buae
3Ha4YeHU! JONYCTUMBIX YPOBHEN 3arpasHeHns paanoakTMBHbIMY BellecTsamu. EanHnuua namepe-
HUA (YAenbHOI1) NOBEpPXHOCTHOM akTueHocTH no FOCT 29074-91 paauoryknuaa - Br/cm2, Mpume-
HAieMble paHee NpuBopbI rPayMpoBanmeh Mo NAOTHOCTY NoToka yact/cm2.c. Cpean MyHoroo6pa-
318 TMNOB PaAMOMETPOB PaaNOMETPbI NOBEPXHOCTHOW aKTUBHOCTU PaaUOHYKNHMAOB SBNSKIOTCA
CPaBHUTENbHO «NPOCTBIMMU» NpuBopaMu NO UCNONLIOBAHNIO METOANYECKNX PELUEHNIA, KOHCTPYK-
TUBHOMY UCNOMHEHWIO U METPOnoryeckomy obecneuenuio.

[0 KOHCTPYKTUBHOMY MCNONHEHUIO OHU BENSATCR Ha TPU rPyNNb!;

¢ HOCUMbIE;

¢ NepeHOCHbIE;

 CcTauMoHapHsIe.

M3 paHHux npubopoe, KOTOpblE WWPOKO NCNONBL3OBANUCH HA NPEANPUATUAX aTOMHOW NpO-
MBbILLNEHHOCTY, CNEAYET YNOMSAHYTb NEPEHOCHON pagUoMETP NOBEPXHOCTHONO 3arpsisHerus TUCC,
KOTOPpbIN BbINt CaMbiM MaccoBbiM NpuGopom nepeoro nokonewus. OH NpeaHa3sHavancs ANA KOHT-
pOonsA 3arpA3HEHNS NOBEPXHOCTU PYK, OAEXAbI U Np.

MpoToTunomM nopTanbHbIX pagnayuoHHBIX MOHMTOPOB-apOK ABNAETCA WeCTUKaHaNbHoe CTa-
LUVMOHapHOe cUrHanbHoe YCTPoiCcTBO nepeoro nokonexust Tuna CY-1, npeaHasHaueHHoe Ans
aBTOMaTU4ECKOW CUTHaNU3aLu B cnyvae, Koraa 3arpsasHeHHue Tena v oaexabl 6eTa-akTMBHLIMM
HYKNUAaMu Npessilianyt npeaensHo-40NyCTUMbIE YPOBHU.

U3 nocneaytowmnx paspaborok cneayer oTMeTUTL YHMBepcanbHbiin paguomeTp PYM-1. OH
npeaHasHavyancs Ans UamepeHus CTeNneHu 3arpA3HEHNS NOBEpPXHOCTeN anbgda- n HeTa-akTUBHbLI-
MW BewlecTsamMu, ANs onpeAeneHns MOWHOCTU A03bl raMMa-UanyveHua U NAOTHOCTH NOTOKOB
6bICTPbIX U TENNOBLIX HENTPOHOB. [pyrM MacCOBLIM NPUBOPOM NOCIEAYIOWETO NOKONEHNA AB-
nanca YHusepcanbHbiii HoCumbin npubop MKC-01P [39].

K npuGopam atoro Tuna cnegyeT OTHECTU HOCUMBIE U NEPEHOCHBLIE MHOTOGYHKLIMOHANbHbIE
no3nmeTpel-pagnomeTpbl: AAPBM-03 (a, B, v), AKC-09 CB (B), AKC-96A (a), AKC-96B (B), AKC-
96T (y), MKC-02C (a, B, v), NPA-02 (B, y) unu MKC-10MN, MKC-081 («Hasuratop») (a, B, y), MKC-
09 (a, B, v), P3C-10H (a, B, v), MKC-06HM («UncnekTtop»), MKC-0711 (o, B, y) v Ap., XapakTepu-
CTUKM KOTOPLIX PacCMOTPEHb! 8 pasaene 2.1.2 AaHHOro OTYETA, a Takke Nnpubop MKC-04H (B, v).
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Winpokoe NnpuMeHeHe HalLien MOASPHN3MPOBaHHBIA CTauuoHapHbIk paguomeTp CY-1M, npea-
Ha3HauYeHHBLIN 15 aBTOMaTUHECKON CUTHaNWU3aLUMn NpeBbItUEHNA HOPM 3arpA3HeHniA 6eTa- U ram-
Ma-aKTUBHBIMU BELLIECTBaMV NOBEPXHOCTV TENA 1 OAEXAbI Y KOHTPONMpYEMOro nepcoHana, CY-1M
BKrioyan 12 namepuTenbHbIX KaHanos co cueTuukamu Meitrepa-Mionnepa tuna CTC-6.

B xoHue 70-x ronos Gbino paspabotao HOBOE NokoneHue NPUGopoB Ans KOHTPONSA 3arpsasHe-
HUA noeepxHocTeli. 3To NpuGopsi, paspaGoTaHHbie No Temam «AKTUHUA» (CMCC2-1eM, YUM2-
1eM, C3B62-2eM ) u «Katpan» (P362-03) [39].

Mpubopbl, paspaboraHHbie No TeMe «AKTUHUSY, XapaKTepU3yIoTCA CNeayIoLMMi BO3MOXHO-
cTamu:

o CNCC2-1EM - noporosliii uamepuTens cpeaHeit ckopocTu cueta ¢ gnanaaovom 10-5.10°
umn/c;

o YUM2-1EM - usmepuTens cpeaHeii CKopoCTU cHeTa ¢ BOCeMblo AuanasoHamu or 0,3 no 104
nwMn/c;

o C362-1eM, C3652-2EM - curHanu3artopsl 3arpsisHEHUs NOBEPXHOCTYU PYK GeTa-aKTUBHLIMK
BewiecTeamu C NNaBHON PerynMpoBKOA AMana3oHOB Mo NNOTHocTu notoka ot 30 ao 600 Gera-
yacTtul/ cM2-MuH,

B npu6ope C362-1eM ucnonbayerca cuetuuk lleftrepa-Mionnepa tuna CTC-5, a B npubope
C3b62-2Em cueTuuk CU-8b.

Mpu6op P362-03 («KATPAH») - cTauMoHapHas yCTaHOBKa, COCTOAWAA U3 NATH, obveau-
HeHHbIX B 0DLLE# CTOlKe, paAMoOMeTpuYecknx kaHanos. YctaHoska P362-03 npeanasHavena ans
KOHTpONS CTENEHU 3arpasHeHusl NoBepxHocTew (pyK, Hor, 0Aexabl v np ) 6eTa-akTUBHLIMY Bewe-
CTBaMU B CAHNPONYCKHUKAX U PaauoXummyecknx naboparopusix NPOMbILLINEHHbLIX NPEANPUATHA.
YcraHoBka NO3BONSIET NPOBOAUTL U3MEPEHUA YPOBHA BeTa-usnyyeHusn ¢ s8bIBOAOM uHdOpMaLm
0 CTeneHu 3arpASHEHWA Ha cBeToBoe Tabno - «Uucto» u «IpsisHo». [lBa kaHana UCNONb3YIOTCA
AN KOHTPONSA 3arpAsHeHus PyK, ABa - ANS HOT M OAMH - ANA KOHTPONA APYrMX NOBEPXHOCTEN Tena
v oaexasl. [lnana3oH NNaBHOM perynupoBKM Nopora curHanusauuy nNo NNOTHOCTY NOTokKa - oT 30
1o 600 6eta-yacTuu/cM2-MUH.

Motpeburenio Taioke NnpegnaraioTca CUrHanu3aTopbi NPeBbLILIEHUA NOPOroBOi CKOPOCTU
cuyeta umnynscoB CMCC-02, Uameputenu ckopocTu cueta umnynbcos YUM-2, Curnanusa-
TOpbI 3arpsisHeHus nosepxHocTy C36-03 n C36-04, KontponbHbie ycranoBku P3I-05, P3r-
04-01 ¥ ux MOAepHN3UPOBaHHbLIE aHanoru, YcTaHoBKa UHTerpanbHoro ansdga-, bera-cyera
YNUC-01 c kpemuueswim MNNA.

B Tabn.17 u 1abn. 18 npusoasTcs xapakrepucTuku 6nokoB AETEKTUPOBAHURA U YCTPOWCTB Ae-
TEKTMPOBaHWUA ANA U3MEPEHUA 3arPA3HEHUS NOBEPXHOCTU PAIMOAKTUBHBIMU BELLIECTBAMU U KOH-
TPOMbHbLIX HACTONbHBIX (LUTOBLIX) U CTALMOHAPHBIX MHOTOKAHANbLHLIX APOK U OTAENbHbLIX NPUGOo-
pos.

B HacToswee BpeMs NOTPEGHOCTb B KOHTPONBHBLIX YCTAHOBKAX ANS U3MEPEHUS PAAN0AKTUB-
HOro 3arps3HeHns Tena, PyK U HOr NepcoHana W TPARENOPTHLIX CPEACTB OCTAETCR HEU3MEHHO
BbICOKOW. DTN NOTPEGHOCTU MOryT ObiTh YAOBNETBOPEHL! YAaCTUYHO CTapbIMKU paspaboTkamu u
YacTU4HO HOBbIMU pa3paboTkamu. Hanpumep, Takumu kak cTaumoHapHan Ycranoska P36-05],
YcraHoBka koHTponbHas P3A-05[1 (abn.18) unu ucnonbaosaHnem HOBbIX TUROB BrI0KOB Ae-
TEeKTUPOBAHUSI U HOBbIX U3MEpPUTENbHBIX ycTpoicTs [39).

[ns atol uenu Takke BOIMOXHO UCNONbL3OBATL TEXHUUECKUE CPEACTBA U3 YHMBEPCAIbHbIX
KOMNNEKCOB PaAUaLMOHHOrO KOHTPONA. U3 TeEXHUYeCKNX CPEACTE KOMMNEKCOB MOXKHO CO3AaBaTb
OAHOKaHaNbLHLIe U MHOrOKaHanbHbe ycTponcTea. MpruMepom Takoro NyTv passuTst TEXHUHECKUX
cpeacTs MoryT cryxutb komnnekcet KTC KPB ans ASC, KTC KPO («Opeuisuk-T»), ACOK-02
(BIA-01+BNK-01) u ap. (cM. pasaen 2.5).

B HOBLIX pa3paboTkax UCNonbL3yIoTCA HE TONbKO ra3opPas’PAAHBLIE CHETUMKM, HO HIMPOKO UC-
NONb3YIOTCS CLIMHTUINIALMOHHbIE (B TOM YNCNE NAAcTMACCOBbIE) AETEKTOPH BOSIBLMX pasMe-
pos.

MoxHo orMeTUTs TaKe hakT NOSBNEHUS HOBLIX TUNOB apOK, KOTOPHIE MPEAHA3HAYEHD! NN
KOHTPONA HECAHKLIMOHNPOBAHHOO NepemMeLieHUA PaauoaKkTUBHLIX MaTepuanos [39]:

o MopTanbHbiit MOHUTOP ramma-uanyyexus CMIrn3.01;
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+ MNewexoaHble nopranbHbie MoHuTOpLlI KCAPIV.031 u KCAPIV.032 («[o3op»);

o TpaHCNOPTHbIN NOPTanbHbii MoHuTOp KCAPIV.41 («PyGex»);

o CTaunoHapHbIf MeTarnoaeTeKTop ¢ AETEKTOPaMM paanoakTUBHOIo uinyyexus «Mo-
nck-3M-PH» 1 newexoaHblit paauauMoHHbIf MOHUTOP «BuiMneny»;

o [lewexoaHbIN NOpTanbHbIA MOHUTOP APKA - UHTPA,

[lo HacToAWIero BpeMeHn HEeAOCTaTOYHOE BHUMaHME YAENANOCL MacCoBbiM UIMEPEHUAM
paaniuHbiX No rabapuTHLIM pasMepam usaenuil, NPeAMETOB, MaTepuarnos 1 T.A., 3arpAsHeHHbIX
pPannoakTUBHLIMY BellecTBamu. B aToM cnyyae MOXET OKa3aTbCA AOCTATOYHbLIM UCHONb3oBaHKe
NpuBGOPOB-MHAMKATOPOB YPOBHSA PafNOaKTUBHOTO 3arpASHEHMS.

K Takum npubopam otHocurcs Mupukatop P3C-06M ans o6cnienosaHua ynakoBouHO Tapsl,
NOYTOBLIX OTNPABNEHUI, oaexabl, 0ByBu 1 T.4. HA CKNaaax, NoMTe, NpaveqHbIX, XUMYKCTKaX, a
TaKke 6aHKax n TaMoXeHHbIX NyHKTax. MakcumansHbte rabaputHeie paamepbi obeneayemMbix npea-
MeTOB MOryT gocturate 600x400x200 MMm; AManasoH perucTpupyemoro nanyuenus 0,05 - 3,0 MaB
(64Nr-10); BuA perucTpupyemoro nsnydenus: 6eta- v ramma-usnyyenue. Muankarop obecneuu-
BAET TaKXKe HENPEPLIBHbIA KOHTPOMNL paauaLMoHHoi 06CTaHOBKU B MECTE ero pacnonoxeHus. B
npouecce paboTbl MHAUKATOPA B Cy4ae NOSIBNEHUs 3arps3HeHHbIX U3AEenuit aBTomaTtudecku op-
MUPYETCA 3BYKOBOM U CBETOBOMN curHansl. K Takum npubopam-uHAUKaTOpaM Takke OTHOCUTCH
CUrHanuaaTop AeHeXHbIX GUNeToB, 3arpsAsHEHHbLIX paAUoaKTHBHLIMM BelllecTsamu «UPWUOA» [39].

[na meTponoruyeckoro obecneveHus pagMoMeTpPOB NOBEPXHOCTHOW aKTUBHOCTU PafUOHYK-
nMaa Ha pasnUUHbIX CTagusx paspaboTku, UCNBITAHUA U NOBEPKU Mcnonb3yloTca obpasuosble
Taepable NCTOUHNKM anba-usnyuenns (23°Pu, 238U) u GeTa- 1 ramma-usnyuenms (S0Sr - 90Y, 204T],
0Co, 137Cs v ap.). O6pa3uUoBLIe UCTOUHUKY B hOPME Kpyra uMeloT pasmepbl 1 cmZ; 4 cm?; 10 cm?;
40 cmZ; 100 cM? (KpOME UCTOMHUKOB C NAOWAALI0 aKTUBHOM noBepxHocTn 160 cm?). U3 obpasuo-
BbIX MCTOMHMKOB Tpex pa3psaos (1,2 u 3) 8 npouecce aKcrnnyataLmu CNosb3yloTCA UCTOYHUKN
3-ro paspsiaa, B cooTBETCTBMM C pekomeHaaumeir MOCT 8.033-84.

2.3. CnekTpomeTpuyeckas annapartypa

M3-3a cBOEi BbICOKOI MH(DOPMATHBHOCTU CMIEKTPOMETPUYECKNE KOMINIEKCHI U OTAEsNbHbIe
CNeKTpOMETpLI ramma-, 6eta- u anbcba-nanydeHnin (Hapaay ¢ A0MMETPUYECKOW U paauomMeTpu-
4YecKoit annaparypoi) JOCTaTOYHO LLIMPOKO UCMONBL3YIOTCA B HACTOALLEE BPEMA B AOIMMETPUYEC-
KOM KOHTPONE BHEWHEro U BRYTPeHHero obnyyenuns.

B xayecTBe AETEKTOPOB B CNEKTPOMETPAX NPUMEHRAIOTCS Pa3NUYHbIE TUNbI CUNHTUNASLMOH-
HbIX, NPONOPUUOHATbHbLIX FA30HANOMNHEHHbIX (NPONOPUUOHANBbHbLIE CYETHUKN, KCEHOHOBLIE ram-
Ma-kaMepbl) U NoNynpoBoaHKKOBbIX AeTexropos (MMA).

B cBA3M ¢ yny4lieHueM napaMeTpoB CreKTPOMETPUHECKNX AETEKTOPOB OHWU3UPYIOLMNX Nany-
YeHUii, BHEAPEHNEM NPOrPECCUBHBLIX CXEMOTEXHUYECKNX PELIEHUI CNEKTPOMETPHYECKOTO TpaKTa
00paboTku curHanose AeTeKTopa, UCNONb3OBAHMEM HOBbIX ANEKTPOHHBIX KOMMOHEHTOB ¥ CPEACTB
BbIYUCNIUTENBHOW TEXHNKKU B nocneaHue roaet 6bina cospaxa Gonee coeeplueHHan annaparypa
ANA CNEeKTPOMETPUU MOHU3NPYIoWMX uanydeHui [39, 78-89).

Mpumeuanue. B 3Tom pasgene 4acTMUHO UCNONb3OBaH 6€3 N3MEHEHUI TEKCTOBOW MaTepuan
13 unTUpyeMbix pabort.

B nopasnsiouiem 6onbLIMHCTBE CRydaes ANA UCCNER0BAHWIA 1 KOHTPONA NCNOMBL3YIOT MHKOpP-
Mmauuio 06 aHepreTU4ECKOM pacrnpeaenerun Yactuy. Miicopmauma xe o pacnpeaeneHny vyactuy
BO BPEMEHM MCNOMb3YETCA PeXEe U HAXOAUT NPaKTUYECKOE NPUMEHEHNE, HanpuMmep, B HEWTPOH-
HOW CNekTpoMeTpUmn (M3MEeHEeHMe 3Heprun HEMTPOHOB NO BpeMeHU nponera).

[pu obpaboTke annapaTypHbix CNeKTPoB, 0TOOpaxalwWwmx 3HepreTu4eckoe pacnpeaeneHue
3apervcTpypoBaHHbIX YacTuL, pELLaIoT Be OCHOBHbIe 3aja4u o o6paboTke annapaTypHbiX Cnek-
TPOB, KOTOPble B HAYYHO-TEXHUYECKOIN NUTEpPATYPE UMEHYIOTCA Ka4ECTBEHHbBIM U KONUYECTBEH-
HbIM aHanu3om cnekTpoB. OHK CBOASATCA K TOMY, YTO HYXHO!

1. BoifiBMTE B annapaTypHOMm cnekTpe no 3aAaHHbLIM NPpU3HaKaMm Hanuuue xapakTepHbIX y4ac-
TKOB CNEKTpa, KOTOPbIE MOryT NPEeACTaBNATL HENOCPEACTBEHHDIA UHTEPEC ANA NHTEpNpeTaunn
pesyneratoB usmepenuii. B 6onblimHcTee cnyvaes npuknagHon CHEKTPOMETPUM TaKUMK y4acT-
KaMu ABMAIOTCA UKW pacnpeaeneHusn, 06bIYHO CONYTCTRYIOUUE NPOLIECCY NOMHOTO NOrAOWEeHUs

&




&

Tabnuya 17. Bnoku AeTEKTUPOBAHNA U YCTPOCTBA AETEKTUPOBAHVA ANA N3MEPEHNS 3arpA3HEHNA NOBEPXHOCTU

paanoaKkTUBHLIMU BeLLleCTBamMn

YA3A-09 BA62-0111 “BA3A2-01
Haumenosanue b4 u Y yA3A-101 6062-0112 BA-01 B13A-96 BA36-98
PervcTpnpylowaa
annaparypa YUM-2 YUM-2, Kog}lp'?mep yuM2-21 UM
OcHoBHbI T— ABYXKaHANbHbBIA YOU-01-2 u ap B cucreme ACAK-02 AByxKaHansHeIR ke
xapakrepuctukn 54 v Y4 A
NnorHocTb NOTOKa, 15 - 30000
GeTa-uacTuL/cm® MuH 4,8 - 4800 2- 500 10-1-10°
0,5-2,87
[nanaaox aveprum, MaB 0.15— 2,87 03-3
YposeHs cobcTaeHHoro dona, ¢’ 5-8
OCHOBHAR NOrpewHocTL, % ~20
NINOTHOCTL NOTOKA, 1-510" s
anbha-4acTuLY/cM® MUH 0,25 -1 10* 1-500 01-110
DOunana3sod axeprui, MaB 4.13-5,15 3-10
! He meree 14 v 2.5
YpoeeHb cobeTeeHHoro doxa, He Gonee, ¢ 10,02 unu 0,08
OcHoBHan norpetuNocTs, % 20 -25 20
150x110x180,
FaGapuTHble paamepsl, MM 265%190x230 140x235x110
[nana3scx uamepeHns cpeaHen ckopocTy 0,3 - 30000 0,3-30000
cuera, vmnic § nogAManasoHos § nogauanasoHos 9,3-30000 0,3-3000
YysCTBUTENbHAA NOBEPXHOCTL
paamep, Mm 272140
nnowaas, cm? 200x120x240
fwuTanve, B +(1210,12) 400 cerTesoe [
CurHanusauus BHEWHAA BHEWHAA £6erTosasn, 3syKonen caeronan, sykonan
BAB2-011
. 2 BAB2-0112 2 1
Konuuectso moaudukaumi b1 cunHTUANSY B4 B062-02111 1 cumsTannay, B/ cuuHTHnAY, BA
BABA-0112
Macca, «r 16,25 1,9 1 1
KOHCTPYKTMBHOE WCNONHEHNE HaCTONbHbIA HaCTONbHbIR, CTOMKA HacTONLHLIA, WHTOBOA | HACTONLHLIA, WIKTOBON
Hanuuve ceptudukaros n saknioverua CH, PR P R N P
C33uOouUT .




Ta6nuya 18. CmauyuorapHbie KOHMPONbHLIE yCmaHo8KU U npubope! dna usmepeHus
3azpA3HeHUA noeepxHocmed paduoakmueHsIMU eeuiecmeamu.

HaumeHoBanue
npuGopa P36-051 P3A-05
P36-04-04 | P3M-05 | . 0o  g3'gq | P3C09C 2]
OCHOBHBIE XapaKTePUCTIKIA
MotHOCTE 030! HOTOHHOTO 100 - 1000
UINyNeHun, MkP/u
YyacraurensHocTs no 'Y'Cs, 1/P 410°
finovHocTs notoka Y
y 10-1 0 1-1
GeTa-uacTuy ol 10-2000 0-1000 0
3xeprus Gera-uactuy, MaB g - 0y
204 0.1-30
WM HYXNR m
SddexrusHocTy perncrpauvu, % 40-60 (20-30)
QOCHOBHAA NOrpewHocTb, % 20 220 15
MnotHocTs notoka, 1-1000 1-10° 0,5-9999
anbda-4acTuu/CM - MuH
39,
3neprua anva-vacTuu, MaB unu 29p,, 415515 B leié 21y,
Hyknua U
SddeKTUBHOCTL perucTpauvu, % 30-50 230,20,10
OCHOBHAR NOrpeLsHocTs, % ) 220 20 <25
f-10-9900 €CTb BO BCEM
YcTaHoBKa nopora curHanuaauuu o-1-990 ecTb Avanaone
MNutaHue ceTesoe cevesoe certesoe cetesoe cetesoe
Bpems n3MepeHus, ¢ 5 2 1 4 (30)
rasopaa. cu., CUMHT., CUMHT. C
Tun petektopa ch-22r cu-22r cumHT. ¢ ZnS(Ag) | ra3sopas. cu. ZnS(Ag)
Nnowaas aetextopa, cM’ B- l6.07(§20) 300
Curianvsauma aAa aa pa aa Aa
[ +5-435
Temnepatypa, C +5.- +50 -10 - +50 -10 - +50
YOK-02P, 01 -cBbH. Bl a MynsT 4
YOU-01-02,| NA3r-01P, 02-¢cBAB . NynbT n
Cocras npuSopa YA3B-01M | NIIT02P, | 03-ceww BRa | “poRetec | 2gn
BCP-066 04-cBip
CTaUUOHaPpH., CTaLMOHAPH.
Tun npubopa, crayvwo- | crauvoHapM., | -01,-02 HanonbH.; | crayuoHapH., | HanNoNbHLIA
MOHTaxX HapH. WUTOBO | -03, -04 HACTONbH. | HaCTEeHHbI | WUNK HacTeH-
(HaCTEeHHBIN) HBIV
Macca, kr 220+80 17+10(x2)+3
Hanwune ceptucuxatos u 3aknio- .. " N ... ...
uenna CWU, C33 n OUT

3HEpruK YacTuLibl NN KBaHTa B YyBCTBUTENLHON 06nacTh geTextopa. CyUIeCTBEHHO pexe 8 Npak-
TUKE CNEKTPOMETPUUECKUX UIMEPEHUA 3TUMU YHaCTKaMu MOTYT GbiTb BLICOKOSHEpreTuieckue kpas
KOMNTOHOBCKOrO pacnpeaeneHuns, ukv BbiNeTa, NUKK Unu kpana pacnpeaeneHnit pacceaHuns, nuxu
Nanpay, 0bycnosneHHbie yaenbHbIMK NOTEPAMU 3HEPIK ¥ T.N.

2. lpunucats HaAeHKbIM YHacTKkaMm CNeKTPa KONUHECTBEHHBIE XaPaKTEPUCTHUKM, K KOTOPLIM
OTHOCSITCA UX NONOXEHNE B LIKANE CNEeKTPOMETPA M NNOWaRb 3THX YYacTKoB.

Wcnonb3osaHue NaHHbIX KAYECTBEHHOIO ¥ KONUUECTBEHHOTO aHanu3a annapartypHbIX CnexT-
POB NO3BONSET NEPENTY K PELLIEHNIO NOCNEeAYIoUX NOA3ARAY CNEKTPOMETPUI, KOTOpble (Popmy-
nupylorea cnegylowum obpasom:

e ONpeaennTh 3HePreTUHECKUIA CNEXTP 3aperucTpupoBaHHbLIX AETEKTOPOM YacTuL, T.e. Nnepei-
TH OT annapaTypHOro CNeKTpa K CNEKTPY JHEepruit yacTiu, napaowmx Ha aetektop (obparHas
3aga4a cnekTpomeTpum). Pesynbratel pelenus atoi noa3agaqun UuCNonNb3ylioTcs, HanpuMmep, AN
onpeAeneHus NapaMeTpPoB NOSIA MOHUNPYIOWMX M3NyYeHU B diyHAAMEHTaNbHbLIX ¥ NpuKNaa-
HbIX UCCNEAOBaHUAX, B TOM YMCNne B A03NMETPUN;

® ONPeAenuTb IHEPrETUHECKUIA CNEKTP YaCTULL, UCNYLLEHHBLIX UCCNeayeMbiM 06bekToM. Pe-
3ynsTaThl PEWEHUA 3TOW NOA3aAaYN B OCHOBHOM MCNONB3YIOTCA AN ONpeAeNeHns NapaMeTpos
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o6beKTa nsmepeHus, HaxoAnLLErocs B ycnoasusx nubo safaaHHoM (Mnu n3secTHoOM), nubo dukcu-
pyemoi reomeTpun. Peanusaums aToi NoA3afaqmn HaxoauT NpUMEHeHne B NPaKTuke onpeaene-
HUA KONU4ECTB PaAUOHYKNUAOB Unu Bo3OYXKAEHHLIX aTOMOB NPU PaAMOHYKNUAHOM, U30TONHOM
WNnn 3NeMeHTHOM KONUYECTBEHHOM aHanu3e, B (hyHAAMEeHTaNLHbIX U NPUKNAAHLIX UCCNenosa-
HURAX, B TEXHONOMMYECKOM KOHTpOne;

* ONpeAenuTL OTHOWEHUE NNoLAAeH BbiAeNeHHbIX UNK 33/1aHHbIX YYACTKOB annapaTrypHoro
cnexTpa (3HepreTudeckux okHax). PetlieHne 3101 NoA3anaym Nossonser onpeaenuTs OTHOCUTENb-
Hble UHTEHCMBHOCTU NUHWA annapaTtypHoro cnekTpa. O6biuHO peleHUe 3TO NOA3AAAUM LLINPOKO
npuMeHseTca npu 06paboTke OAHOTUNHLIX AETEPMUHUPOBAHHBIX CNEKTPOB. TUNNYHBLIA NpUumep
NPUMEHEHUA TAKOrO TEXHUYECKOTO PELLEHUR - 3TO MACCOBbLI UNU PYTUHHbIA aHANN3 OAHOTUNHLIX
06pasiioB unu o6LEKTOB, HANPKUMEP, NP KORTpone Buonorudeckux o6pastios 1 npob okpyxario-
wWweit cpensl. B sTom cnyyae HeT HeobxoAUMOCTH HaKannMeark BeCb CNEKTP UaNyyeHus, a 4ocTa-
TOYHO perucTpuposaTs pacnpeaenekne MHHOPMaLMORHbLIX CUTHAnNOB B BbIAENEHHBIX 3HepreTH-
YEeCKUX MHTEpBanax, KoTopble NPeACTaBASIOT UHTEpEC AN BhinonHeHUs aHanuia. O6paboTka
AaHHbIX TOrAa CBOAUTCA K ONepaLmuamM C YNCNaMK, XapakTEPU3YIOLLIMMU KONULECTBO UMNYNbLCOB B
3TUX UHTEpBAaNnax, YTo SBRAETCH OOHUM u3 cnocobos cxarus nHdopmaLmm B CnexTpoMeTpuyec-
KUX U3MEPEHURX.

Ha paHHux 3Tanax pa3BuTa CNREKTPOMETPUHECKOTO METOAA KaUeCTBEHHLIK U KONUYECTBEH-
HbI aHanNW3 M3MepeHHbIX CNEKTPOB ObIN TONLKO fpeporaTnBO NONL3OBATENA CNEKTPOMETPA,
KoTopbiii npu 06paboTke cnekTpa nonaranca B 0CHOBHOM Ha CBOM ONbIT U 3HaHUA. B 3Tom cnyuae
MHTEpnpeTaums CNeKTpa B CYLLECTBEHHON Mepe onpeaensanack CY6bekTMBHbIM (hakTOpOM.

B nepuvopa Wupokoro NpUMeHeHNUA CUMHTUIINALMUOHHON CNEKTPOMETPUM AOCTUrHYTHIE NOrpeLy-
HOCTH B onpeaeneHun aHepruv yacTul coctasnanu 0,05-0,5 %, a HeonpeaeneHHOCTU UHTEHCUB-
HOCTel cnexTpanbHbIX NuHWA - okorto 1 %. BHeapexue B npakTuky cnekTpomeTpos c N1, cpeacrs
BLIMMCNUTENLHOR TEXHUKA U COBEPLLEHCTBOBAHUE METOAVK UIMEPEHUIA NO3BONSET ONpeaenaTsL
3HaYeHUA SHepru yacTuy ¢ norpetuHocTamu 102 - 10% %, a UHTEHCUBHOCTEN NIUHUN - C HEO-
npeaeneHHocTsLI0 okono 1 % u mexee. B o6oux cnyyasx oTHOCUTENbHLIE UHTEHCUBHOCTU NIUHUIA
B OCHOBHOM ONPEAENAIOTCA CTAaTUCTUKOMN OTCUETOB. 3T (haKkTopbI, C OAHOM CTOPOHDLI, NpUBENY K
yxecTouenuio Tpebosanuit k Takum napameTpam cnekTpomeTpos ¢ NN/ kak MHTerpansHasn Henu-
HEHOCTb (OCHOBHASA NOrPeLUHOCTb) M CTaOUNLHOCTL XapakTepucTUku Npeobpasosanus, a ¢ apy-
rol CTOpOHb! NOTPE6oBANY YMEHBLUUTD A0 BOZMOXHOIO MUHUMYMa CyGbEKTMBHLIA hakTop npu
UHTEpNpeTaLmnK CNEKTPOB, B KOTOPbIX MHTEHCUBHOCTU NUKOB, HEPEAKO NePeKPbIBaIOLLUXCA, pas-
NuYaIoTCA Ha HECKONBKO NOPAAKOB. Bce 3aTo NpyBENO K cO3AaHMI0 HAAEXKHBIX anropuTMoB obpa-
6oTku CNeKTPOB, a BO3pacTaloLmuii NoTok uHdopMaumn notpebosan co3aaHUA IKCNPECCHbIX Me-
Tonos ee o6paborku. CneacTsnem 3Toro siBunach paspaborka cneyManusvpoBaHHLIX U3Mepu-
TenbHbIX YCTAHOBOK, MCNONL30BaHNE CPEACTB BLIUMCIUTENBHOM TEXHUKU Ana obpabotku Gonb-
woro cbvema cnekTpoMeTpudeckoit urpopMauun 1 cozaanue pasnuuHsix Nporpamm o6pabortku
namepuTenbHoi nHdopmaLiMK, a Takke HOBbIX NOAXOAO0B K METOAOB MeTponoruyeckoro obecne-
YEeHNS CNEKTPOMETPUYECKUX UIMEPEHWIA.

CoBpeMeHHan cnekTpomeTpuyeckan annaparypa No3BONSET OCYLWEeCcTBUTL aBTOMaTU3aumio
GonbwmnHCTBA 3TAN0B NPOLECCa U3MEPEHUR, a Takke CO3AaBaTh 3aBepLUeHHbie MHDOPMaLMOH-
HO-U3MepUTEnbHbIE U UHGOPMALIMOHHO-YNPaBAIOLINE YCTAHOBKN PA3NUUHON KaTeropumn Cnox-
HOCTU, T.€. Takue yCraHOBKH, KOTOpbIe B UTore N3MepeHus npeAcTasnaloT NONbL3OBATESIO roTo-
BYIO KOHEUHYIO uHbopmauuio 06 obvexTe usmepeHus.

W3 coBpemMeHHOro apceHana CnekTpoOMETPUYECKOA annapaTypbl MOXHO BLIAENUTL YeTkipe
OCHOBHbIX CTPYKTYPHbIX BAPUAHTA NOCTPOEHUA CMEKTPOMETPOB.

Mepsbiit BApUaHT NpeacTaBnsaeT coboi XopoLwo U3BECTHYIO, MCTOPHYECKU ChOpMUPOBAaBLLY-
I0CA TPAANALIMOHHYIO LUENOYEUHYIO CTPYKTYPY, B KOTOPO COCTaBHbIE YaCcTH CrekTpomeTpa obpa-
3yI0T NOCNEA0BATENLHOCTL (hYHKUMOHANbHBIX 6NOKOB UM Y3NoB, Noo4YepeaHo, No Mepe NocTyn-
neuus npeobpasyiowue u o6pabarbiBalowme curHan gerTextopa. BoixoaHas uHgbopMaums Takux
npuGopos npeacTasnseT coboi HAKONMEHHLIN B TEYERUE BPEMEHU U3MEPEHUS aniapaTypHbIN
CNEeKTP Unu yHacTky 3Toro cnexkTpa. MoaynbHbil NPUHUMN NOCTPOEHUSA TAKOTo CNEKTPOMETPpa co-
3AaeT onpeAeneHHyto rbKoCcTL ero CTPYKTYpbi, NO3BOMSIOLIYIO W3MEHSATL U AONONHATL KOHAUry-
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pauwio annaparypb! oTAensHLIMY Gnokamu unu yanamu. lpenmyiiiecTsa Takoro NOCTPOEHUA Npo-
ABNAOTCA Hanbonee 3HaUMTENLHO B NPUKNAAHLIX U (PyHAAMEHTANbHLIX UCCNEAOBAHNAX, KOraa
TpebyeTcs onepaTUBHO peanu3osbiBaTh OfIpEASNEHHYI0 CTPYKTYPY CEKTPOMETPA 8 3aBUCUMOC-
TV OT periaeMon 3asauu.

BTOpO# BapuaHT annapaTypHOro NOCTPOEHUA CNeKTpoMeTpa npeacTasnaer cobol npakTu-
UYECKU NepBbiii, OCHAWEHHLI AONOMTHMTENLHLIM Y3NOM B BUAE TalMepa-KoHTPonnepa, BLINONHA-
1oLero yHKUUM yNpaBneHua scem CNEKTPOMETPOM N OTAENbHBIMU €f0 COCTABHBIMU YacTaMu. B
3TOM Cnyyae no CyLecTBy CNeKTPOMETP NPeACTaBARET COB0N aBTOMaT C XECTKON NPOrpamMon.
Ecnu no cBoeit CTpyKType BTOPOI BapuaHT Mano OTAMMAETCA OT NepBoro, TO NO CBOEN CyTH 3AeCh
HabnioaaeTcs nepexoa Konu4ecTea B KAYECTBO - NEPExXos OT yNpasnsieMon onepaTopoM cucre-
Mbl K aBTOMAaTUYECKOW. HYaue scero 8 npubopax Takoro CTPOSHUA UCNONB3YETCA XECTKas Npo-
fpamma:

e poctaska o6pasua Ha No3uLUNIo UIMEPEHNS;

» Habop cnekTpa (unu ero y4acTKoB) 3a 3afjaHHOE BpeMs! UMK C 3aAaHHOW CTaTUCTUYECKOW
HEeonpeaeneHHOCTLIO;

¢ 06paboTka pa3ynbLTaToB N0 ONPEAENEHHOMY anfopuTmy;

& NpeacTasneHne AaHHLIX U3MepeHuin n/unu pesyneraros ux o6pabotku (Hanpumep, pacne-
yarka NpuHTepa, BbIBOA HA AUCNNEN UMK 3aNUCh 3TOW MHOpMaUUK 8 NaMATL Npubopa);

¢ ynaneHvue usmepeHHoro obpasua us 30HbI UIMEPEHUA;

¢ cUrHanu3ayus 06 OKOHYaHUN U3MepeHus.

XapakTepHbiMu NPUMEPaMK, COOTBETCTBYIOWIUMY BTOPOMY BAPUAHTY NOCTPOEHUS CNEKTPO-
METPOB, ABNAKOTCA aBTOMaTUYeCckue aHanusaropsl npob, ucnonssyemoie B Guonorun, KOHTpone
OKpYXalolen cpeabl, PagNOXuMUU U MeauLHe.

CnexTpoMeTpbl NEPBbLIX ABYX BAPUAHTOB MOTYT ObITb CKOMMOHORaHL! B BUuAe Habopa 6nokoe u
Moaynemn CUCTEMHO-YHUULIMPOBAHHOMN KOHCTPYKLIUM AW JKe B BUAE TaK HA3bIBAEMOro MOHOMPU-
6opa ¢ eauHoi NMUEBo NaHenblo, coaepxawero PyHKUMOHaNbLHO CBR3aHHbIE y3nbl. MpoekTu-
poBaHue cneKTpoMeTpa B BUAe MoHoNpubopa No3BONAET UCKIIOUNTL HEKOTOPYIO M3BLITOMHOCTL,
CBOWUCTBEHHY0 BNOYHON cucreme.

TpeTun BapuaHT CTPYKTYPHOW peanusaumm cnekTpomeTpa 6asupyetcs Ha npumeHerun SBM
(Hanpumep, IBM cosmecTumoit nepcoHansHow IBM), koTopas noMuMo (hyHKLMI ynpaBneHus
CNEeKTPOMETPOM NPOBOAWT Hakonnexune usmeputensHon nidpopmatumn n eé obpaborky.

Bnarogaps coBepLIEHCTBOBAHNID CXEMHBIX PELUEHUI CNIEKTPOMETPUMECKOFO TPAKTa, NCKNIO-
YeHWIo U3BbITONHOCTW, CBONCTBEHHOW MOAYNbLHON cUcTeMe, LUMPOKOMY NMPUMEHEHMNIO HOBERLLNX
MHTErpanbHbIX MUKPOCXEM U LOCTUXKEHUAM TEXHONOMMU CTana BO3MOXHON KOMMNOHOBKA Ha OAHOM
BcTpavsaemon 8 NMOBM nnave Bcero cnexTPOMETPUYECKOTO TpakTa, amniuTyAHO-UngpoBoro
npeo6pasosaTens, BbICOKOBONLTHOIO UCTOYHNKA MUTAHNA AETEKTOPA, HU3KOBONBTHOFO UCTOMHU-
Ka NUTaHuA NpeaycunuTeNna M COrnacyioWuxX KackagoB CBA3U C BHYTPeHHuM kaHanom MN3BM.
CneunanbHo paapaboTaHHOe NporpammHoe ofecneueHne Ans TakuX OHONNATHLIX CNEKTPOMET-
POB NO3BONSAET ynNpaBnNATbL UMK HENOCPEACTBEHHO C knasuatypbl NOBM, obecneunBas 3apaHue
KoathhuLMEHTa yCUNeHus!, BbICOKOTO HanpsiXeHWus, NOAaBaeMoro Ha AETEKTOP U BPEMEHW ero
YCTaHOBNEHUA, TEKYLUEro U XWBOro BPEMEHN U3MEPEHUSA, LU(POBOrO CMELLEHUSI HaYanbHOro
YpOBHS wWkanbl npeobpasoBaHnsa («Hynesoro» kaHana), NOPOroB HMXKHETo N BEPXHEro nponycka-
IOWUX AUCKPUMUHATOPOB ¥ Ap. MomMumo KanubpoBkN LWiKanbl CNEKTPOMETP MOXET paccuuTaThb
VHTErpanbHyio HENWHERHOCTb U paspelleHne NUKOB CNEeKTPa, NPOBOAUTL ASKOHBOMOLMIO (pas-
NOXEeHUe Ha COCTaBNAIOWME) NePEKPLIBAIOLMUXCA MUKOB, PACCUUTLIBAET NONOXEHUE U Nnowaab
NUKOB C MX HeonpeaeneHHoCTAMU. KoHTpons paBoThl CNEKTPOMETPa U ero ynpaenexue ocyule-
CTBNAETCA ONEPATOPOM C NMOMOLLLIO knasuatypei [TIBM, «Mbilwu» U gucnnes, Ha KOTOPOM OTO-
GpaxaeTcs Heobxoaumas uHdopmaLms. [JuanoroBblilt MHTEPAKTUBHBLINA PEXUM C NPUMEHEHUEM
«MEHIO» NO3BONSAET NErKo YNPAaBNsATb CNEKTPOMETPOM.

Bonbuwon ofbem namat NMIBM ofecneunsaer xpaHeHne u MCNONb30BaHUE HE TOMNLKO APO-
rpamm ynpasnenunn n o6paboTku, HO Takxke GaHKa cNPasoyYHbIX AaHHbIX. 3TO NO3BONAET NPOBO-
AuTb nonHyio 06paboTky crnekTpa, kotopas Heo6X0AUMA NP BLINONAHEHUN SNEMEHTHOTO MK pa-
AVOHYKNMAHOIo aHanu3aa. Bee pesynsrarte! uamepeHuit U ux obpatorku moryT xpaHutecs B N3BM,
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a npu HeobxoAUMOCTY BLIAABATLCA ONepaTopy UNK NEPeAAaBaTLCS B WHCHODREALMOHKYIO COTb.

Bnaroaaps pasnuuHbim BapuaHTam ucnonHenus N3BM (Deskiop, Lapiop, Notebook) camu
cnexTpomeTph! Ha ux 6ase MoryT ObiTb COOTBETCTBEHHO CTALIMOHAPHEIMM, NEPSABIOKHEIMU UNU
HOCUMbIMKW. B 3aBMCUMOCTW OT TUNa MOHUTOPA MAK AUCINEN KKApTHMHKa® Ha HEM MOXeT ObiTh
nm6o useTHOMW, NGO MOHOXPOMHOW (4epHo-6enon).

3a cuer cooTsetcTByIOWErO NPOrpaMMHOro obecneveqns MoxHo 8 ogsy ITOBM ectpaunsaTs
HECKONbKO OAHOMSIATHLIX CNEKTPOMETPUYECKUX YCTpoitcTe. B aTom cnyyae sa 6ase ogtoi [OBM
MOXHO C0O3/1aBaTh CNEKTPOMETPUUECKME CUCTEMbI C HECKOMbKUMU N3MEPUTENLHLIMK KaHanamu
Kak no BuaaM usnyueHus (anbda-, 6eta- u ramma-), Tak u N0 NPUMEHAEMbIM AeTexTOpam (Hanpu-
Mep, ANA FaMMa-U3NYUEHNA - CLUHTUNNALMOHHBIE ¥ NONYNPOBOAHNUKOBbIE AeTexTophl). bnaro-
AapA BO3MOXHOCTY NonHon o6paboTku uHcopmMaLyy, NOCTYNAIOLEN OT PasNKYHBIX USMEPHTENb-
HbIX K2HANOB, Takue CUCTEMbI MOFYT UCNOMNb30BaTLCA B KaWeCTBe MHPOPMALIMOHHO-UIMepUTENb-
HbIX ¥ UHOPMALIMOHHO-YNPABNAIOWIUX.

YeTBEpTbi BAPUAHT NOCTPOEHUS CNEKTPOMETPOB OCHOBAH Ha paciumpeHnn GyHKUUA HOCH-
MOrO MHOTOKaHANbHOrO aHANU3aTOPa aMNAUTYA UMMYNbCOB 3a CHET UCNONbIOBAHNA MUKPONPO-
LEeCCOpOB C pasfinyHbLIMKA BMAAMU 3aNOMUHAIOLLMX YCTPOACTB, COBMECTHOE NPUMEHEHUE KOTO-
PbIX OCyWIecTBNRET (PyHKLMU He TONLKC YNPaBREeHURn aHaANM3aToOPOM-CNEXTPOMETPOM, HO 1 00pa-
60TKy pe3ynsTaToB U3MepEHUit U XPAHEHNE U3MEPUTENbHOM HGOpMauun. KomMnakTHOCTL 3TOH
CTPYKTYpbI, e HebonbLIas Macca u 3HepreTUIECcKan aBTOHOMHOCTL OBYCIOBMNY ee NpUMeHeHne
ANS UHCNEKYMOHHLIX 1 MOMNEBbIX N3MEPEeHUi4, B COCTaBe nepeaBuwkHbIX naboparopuii u 1.n. Oco-
60 nepcnexTUBHO NCNONL3OBAHWE TAKNX CNEKTPOMETPOB ANA ONEePATUBHbLIX U3MEPEHUA B CNOX-
HbIX NPOU3BOACTBEHHBIX YCMOBUSIX, HANPUMEP, ANS U3MEPEHUA NAPaMETPOB OKpyXalowen cpe-
Abl, Ha PYAHUKAX, ANA ONEPATUBHOMO KOHTPOA Pasn0aKTUBHLIX BbINAAEHWA 1 Ap.

MomMuMo 0CHOBHBIX (hyHKLMOKANbHBIX Y3N10B aHanusartopa u npoueccopa 06pabotku uHgop-
Mmauuu B kopnyce npuGopa pasmelleHbl CNEKTPOMETPUUECKUA YCUNUTEND U UCTOMHUKIA NUTAHUS
6noka petekTuposaHuA u npepycunutens. Mamexnenue nporpamm o6paboTky cnexTpos ocyuue-
crenaeTcs nubo cmeHoi N3Y, koTopoe xpaHuT kak camy NPorpaMmy, Tak u Bce Heobxogumbie ana
06paboTku cnpasoqHbie faHHble, NMBO «nepekavkoi» NporpamMm ¢ MUHU-AUCKOBOAA. Takue cnex-
TPOMETPbI UMEIOT, Kak NPaBUNO, KaHan BHewHeN CBA3n ¢ IBM ANA TpaHCNALMMY B HEE HAKONANEH-
Holl MHdopMaumu. TTpaKTUYECKM MHOTUE BCNOMOTaTENbHLIE ONepauUun U NPOrPpaMMmBbl, YNOMsIHY-
Tble Ans TPETbero BapuaHTa, peanu3ayloTcsi U B YETBEPTOM.

MpueepeHHble BapuaHTLl annapaTtypHOi peanv3auvn CnekTpOMETPOB B NpubopocTpoeHuu
nony4unu HanmeHosaHwue [80]:

I - «BHe nuHum» (off line);

Il - «na nuHum» (on line);

Hiw IV - «8 nuHKUM» (in line),

chakTyecku orosapusas craryc MIBM unu MUKPONPOLIECCOPHOW TEXHUKM, UCNONL3YEMOi
Ansa 06paboTku pesynkTatos M3MEPEHUN 1 YNPaBNEHIWS CNEKTPOMETPOM.

KoHkpeTHan CTpyKTypa CneKTpOMeTpa OnpeaenseTcs CrneayiowmMu 0COBeHHOCTAMK ux Co-
CTaBa, a TakKe pernameHTamn U3MepeHus, YCroBMAMU SKCTNyaTaLui v NPUMEHEHUR:

¢ TUNOM CNEKTPOMETPUIECKOTO AeTEKTOpa (CUMHTUANALMOHHDIA, NONYNPOBOAHNKBLIR, ra30-
HaNOMHEHHbI);

* BUAOM perncTpupyemoro nsnyyesna (anoda-, 6eta-, ramma-  peHTreHoBCKOE);

* onepaTueHocTLiO (GbicTpas o6pabotka 6onblioro obbema namepuTensHow UHGOPMaLMK
HENOCPeACTBEHHO Ha MecTe U3MEpeHUs, UMKNuYeckas HenpepbisHana pabora 8 aBTOMaTUHECKOM
¥ NONYaBTOMAaTUYECKOM PEXUMAX, BOSMOXHOCTb PaboThl B UHDOPMALMOHHBIX CETAX);

* pexvMamu paboTkl (BnuTensHas aBTOHOMHaR paboTa, B HEKOTOPLIX cryyasx 6e3 npucMoT-
pa oneparopa);

¢ ycrnosusamu akcnnyartayuu (pabora kak 8 naboparopuv, Tak ¥ B NPOU3BOACTBEHHbIX U NOne-
BbIX ycnosuax ana obecneueHusi MHOrodyHKLIMOHANBbHOCTY MPUMEHEHUA - HAYUHbIe UCCneaosa-
HUA, TEXHONOTUNECKUA KOHTPOTb, ONEPaTUBHLIA M UHCNEKUMOHHDI KOHTPONb, paboTa B Ypesssi-
YaWHbIX YCNOBUSIX U T.N.).

CoBpemeHHble CNeKTPOMETPbI OAHOBPEMEHHO AOMKHbI BbiTb NPOCTI B 3KCNNyaTauuu, oTo-
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6paxarb GykseHHo-LmudpoByIo U rpaduueckyio uHdopmauunio U obecneunears MHTEPAKTUBHLIA
pexum paboTtsl. OHY Takke AOMXHL! conparatbes ¢ IBM-cosmecTumbiMu NOBM kak ans otnagku
nporpammHoro obecneueHus, Tak u ANA TPaHCNALUUM HaKoNNeHHoW uidopmaumy Ana gansHen-
werk 06paboTkv U NpUema curHanos ynpaesnerus

Kpome Toro, CneKkTpoMeETpb! Z0MKHbBI NONHOCTBIO COOTBETCTBOBATL TpeboBaHuaM [lokymeHTa
M3K 61276 «PykoBoacTBo no BhbIGOpY METPONOrMYeckn o6ecnedYeHHbIX CNEeKTPOMETPUYECKUX
CUCTEM ANS PerucTpaumnu aAepHLIX U3nyyeHnid», obecneunsarb KpaHe LWMPOKUA AUHAMUYECKUIA
AnanasoH 3HaYEHUI 3MEPAEMbIX BENUYUH, pasHoobBpa3ue BXOAHbBIX CUIHANOB NO hopme u Anu-
TENbHOCTH, @ Takxke obecnevnsaTb BO3MOXHOCTL ONTUMWU3ALWIA PErMCTPUPYIOWETo TpakTa AnA
Pas3nUuHbLIX MHPOPMaLMOHHBIX cUrHanos [78].

[ins obecneverns eAMHCTBA Pa3NUYHBIX CIEKTPOMETPOB YaCTb paspaboTUMKOB fowna no nyTu
CO3AaHUS OAHONMNATHLIX CNEKTPOMETPUUECKMX YCTPOWCTB, YCTaHABNMBAEMbIX HENOCPEACTBEHHO
8 |IBM-cosmecTumsie NOBM u 6asupyowiuxca Ha yHrpULUMPOBaHHBIX CXEMOTEXHUYECKUX petue-
HUAX, NErko NepecTpanBaemMbiX AN HaUBbICLIeH aganTaumm u rMBKOCTU NPUMEHEHUA.

WUanoxerHasn cunococun Gbina peanniosaxa, Hanpumep, 8 CNeKTPOMETPUHECKOM KOMN-
nekce CKC-07M-I" (CKC-50) AnnapaTypHbiM spoM cnexTpoMeTpa siensetcst CnekTpoMeTpu-
veckoe ycTpoitcteo SBS-50, yctanasnusaemoe B IBM-comectumylo MOBM Bce cnektpomert-
pb! 3TOTO KOMNAEKCa NOCTPOEHLI NO EAUHON apXUTEKTYpe U NPpeaHa3sHaueHb! ANA perucTpaunm
3HepreTudeckux pacnpeaenenuii anba- Sera-, raMma- u PeHTreHOBCKUX U3NnyveHuid, B 3aeucu-
MOCTH OT Cneuvdukn NPUMEHEHUST CTIEKTPOMETPbI KOMMNNEKTYOTCSA 6r1oKaMu AeTEKTUPOBaHUS KaK
€o6CTBEHHOTO NPOU3BOACTBA, TaK M U3rOTABNMBAEMbIE APYTMMU OTEYECTBEHHBIMY N 3apYyGEXHbI-
MU chupmamu

MHTerpmpoBaHHbIi NaKeT NporpaMm, NOCTaBNAEMbIA CO CNEKTPOMETPaMU, NO3BONAET ynpas-
nATh paboToN CrieKTPOMETPOB B MHTEPAKTUBHOM PEXUME, 3aAaBaTb PasNUUHLIE PeXuMsl pabo-
Thl, NPOU3IBOAUTL NONKHYI0 06PaboTKY CnekTpa ¥ NPeAOCTaRNATL NONL3CBATENIO PE3YNbTaThl KO-
NU4ECTBEHHOTO aHannsa 0ob akTMBHOCTY pafuoHYKIMA0B U 006 anemeHTHOM cocTase. Npu Heob-
XOAMMOCTHW OnepaTtopy MOryT AaBaTbCA HENOCPEACTBEHHbIE YKAa3aHUA O NoCneayiowux AedCTBm-
fIX B 3aBMCUMOCTY OT peayneTaTtos uaMepenui. Mo TpeGosatinio 3akasuuka MoxeT 6b1Tb paspabo-
TaHo nporpaMMHoe obecneuenue ANa peweHus KOHKPETHO 3aaayn, nubo aganTuposaHa npo-
rpamMma 3akasymka K CnekTpomeTpy

B HacToswee BpeMs NOCTaBNAKITCA U HAXOART NPUMEHEHUE PA3NUUHBIE TUMLI CTAUUOHAPHOW,
NEePEHOCHOW M HOCUMOW CNEKTPOMETPUYECKON annapartypsb! U ux moaudukaumm (taén.19 u 20)

B cTauMoHapHOM OAHORETEKTOPHOM cnekTpomeTpe Ha 6ase IBM - coBmecTtumbix NOBM
¢ npoyeccopammu Tunos 8086, 80286, 80386, 80486, Pentium u ux moandukaumsimm (5x86 u
6x86) npu ycraHoske 8 [3BM nnatsl SBS-50 n npucoeuHerus k Heit 6noka AeTekTupoBaHun
norib3oBatefb Casy NONyYaeT B CBOE PACNOPSKEHNE COBPEMEHHDIA aBTOMaTU3MPOBAHHLIN CNek-
TPOMETP, NONHOCTBLIO ynpasnsaeMbiit nubo knasuarypoit NIBM, nu60 MaHUNYNATOPOM «MbiLtiby.
C nnarbl SBS-50 Ha Onok AeTeKTMPOBAHUA NOAAETCA HUIKOBONLTHOE U BLICOKOBONLTHOE NUTa-
HUe ANA npeaycunuTens v getektopa. C noMowbio KNasMaTypel MOXHO ycTaHosuts pabouee
HanpsXeHre AeTEKTOPa, 3aAaTh pas3nuuHbie yCTaBku (Bpemsa Habopa, noporu, pexums: uaMepe-
HUIA 1 TN ), NPOCMOTPETbL BECh CNEKTP UNM ero YacTh kak B npouecce paboTsbl, Tak n nocne Hero,
3aAaTh 3HEpreTu4eckne WHTePBasnbl, NPOCYMMUPOBATL B HUX OTYETHI W MHOToe apyroe. MNporpamm-
Hoe obecniedenmne ChekTpomMeTpa MMeeT B CBOEM cocTaBe GubnuoTeky paanoHyKNMAOB C dHepru-
AMU X raMMa-NUHUA, GUBNUOTEKY PEHTIEHOBCKUX XapaKTepPUCTUYECKUX STMHUIA 3NEMEHTOB U APY-
yl0 CNPaBoMHYI0 UHopMauuic OHO OCYHLECTBARET KanubpPOBKY CNEKTPOMETPOB N0 3HEPTUM U
3thhEeKTUBHOCTH, NPOBOAUT PA3NOXEHVE MYNETUNNETOB Ha COCTABNAIOLLME NUKN W naeHTUduKa-
uuio nukos [MporpaMMbl NO3BONAOT B Npouecce HaGopa oUeHUBaTL AKTUBHOCTL U3MEPAEMOIO
MCTOYHNKA, NO OKOHYaHUU U3MePEHUR CoobLIIOT 06 aKTMBHOCTYU UCTOUHUKA U OTAENbHLIX paano-
HYKIMAOB.

MoapobHoe meHio, KoMMEHTapumn, NOACKA3KU U KAPTUHKY, BbiBOAUMBIE Ha aucnnein OBM, yn-
pouwiaoT obuieHne CO CeKTPOMETPOM, YTO 0CoBeHHO BaXHO Ha dTane obyueHus. [Morpeburens
MOXeT ucnonb3oeatb [NOBM no npamomy HazHaueHMIo NOKa cnekTpoMeTp HabupaeT cnekTp, He
BAVRA Ha ero paGoTy. B Lienom cnekTpoMeTp paccuntan Ha paboTty B Tex Xe ycnoBusx, 4to u

nasm.
<>
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Ta6bnuya 19. CtaumoHapHbie CNeKTPoOMETPUYECKUE KOMIMITIEKCHI U CNEKTPOMETPbI

HawmeHosaHue
Kxomnnekca,
chexTpomeTpa

OcHoBHble
XapaKTepUCTUKK

CnexTpoMeTpudeckui KOMNAEeKe
CKc-o7n
(cnekTrpoMeTpuyeckve nnatel SBS-50M, SBS-57,
scTpansaemsole B MIBM + npuHTep+nakeT npo-
rpamm), CKC-50 un apyrune moaudukaluu

CnexTpoMeTPUIECKUi KoMNNeKke
«MNporpeccy
(AUN +N3BM ¢ npuHTEpOM + NPOrpamMmHoe
ofecnevyeHve 8 cocrase no3 | u lil - nepexoc-
Hon «Mporpecc-6M», anvda-pagnomeTp
«[porpecc-AP»)

YHusepcanbHbii
CNEKTPOMETPUUECKUIA KOMNNEKC
YKC «Mamma Mnoc»

Twn, OCHOBHOW COCTas

1 NaGopaTopHbii CTEKTPOMETPUYECKNA KOMNNIEKC

Ha ocHose NMNG CKC-07N-I-N

It CUMHTUNNALMOHHAR CNEeKTPOMETPUYECKan ycTa-
Hoeka CKC-07N-I-Cy Il NaGopaTopHbli anbda-
cnexrpomerp CKC-07M-A «KoHaop»

IV NaBopatopHeii 6eta-cnektpomerp CKC-08M-b

| TaMMa-cnekTpoMeTp CUMHTUNNRLUOHHBIW
«lporpecc-ramman

Il Tamma-cnexkTpoMeTp NONYNPOBOAHNKO-
sbil «[1porpecc-ramma (NNA)»

Il Beta-cnekTpoMeTp CUMHTANAALUUOHHBIA
«MNporpecc-beta»

IV_Ansda-cnekrpomertp «Mporpecc-ansdar

Ba3zoBbiil CNeKTpoMeTpUYecKuit
KOMMNEKS ANA ocHauweHua nabopa-
TOPUA PAANAUNOHHOrO KOHTpona (5
MoandUKaLmi)

Bua KOHTPONUPYEMOTO U3Ny4EeHUs
ramma, Geta, anva

Bnoku aetekrnposanus ()

1 Ge(LyNNA (CHUAWN) unu NNA u3 ocobo uuctoro
repMaHus B CBUHLUOBOW 3au{uTe Npou3soAcTea
¢upm CLUIA EG&G ORTEC nnu CANBERRA

- cepun GEM, GC (E,=0,04-10 MaB),

- cepun GMX, GR, GX (E,=0,03-10 MaB),

- cepun LoAX, ACT (E, = 3-400 k3B);

Il B ¢ xpucrannom Csi(Tl) pasm ®50x50 MM

Il B c xpemuuesuiM NTNA (S=30 cM?) B BaKyyMHON
kamepe IV Cuun‘runnnuwouuum oceny-geTekTop
(S po 250 cM?)

{ 64 Nal(Ti), @63x63 mm unn S150x100 Mm
Il OYr dmpm EG&G «ORTEC» wnw
«Canberra»

Il B CUMKTUNNALUNOHHBIA

(nnacTuk ©70x8 mm), Macca npobut 5-15 r,
v Monuo—uunnamwpoaauubm KpeMHUesuii
nnga, S = 400-3000 mm?,

@ obpasua Ao 60 Mm

CBAC- 01 CUMHTWTRALMOHHBIA,
Nal(Tl) D63x63 mm,

CABA-01 CUMHTUNNAUMOHHLIA
(nnacTux),

CBA-01 CURHTUNNALMOHHDBIA
(ZnS),

Kpemnuneswit MNA, AAK-63-140,
our.

MNopor wyscTentensHocTy, Bk (BK/kr)

i. (3 no '¥'Cs), (6 no 2*2Th, #*Ra), (20 no *°K)
it 0,01

I 3 (""Cs), 7(**Th).,{ **Ra), 40 (°K) 1l 0,5,
Il (0,1-5083as ot metoank) (*°Sr),

2("Cs); 5(2Th), 10 mRa). ao‘ K),
0,5(*sr-*v) 0 01(2 Pu); 800("
pex CUY); 200( "Cs nap.);

v (@) vV 0,1 (®%u,?°Pu, 2°Pu) Ha cuipyto npoby 50('%")
B 102-30, 0,5-3,0 (ramma-TpaKT);
[Ovana3ox perucrpauuy axeprui, MaB :1:9130142 (g,‘ﬁf ) = 10/(400) B 338McHOMOCTH OT TUNa 1 0,05-3,0, 1,0-3,0 (CoTa-TpaxT);
IV 20-8,0

3HepreTuveckoe paspewenne, %

Il 7,0 no nuuum 662 k3B *'Cs ana Csl(Tl)

| He 6onee 8,5 Ha nuHuN 662 k3B,
Il 2,0 Ha nuHUKM 1332 k3B, o
IV 30 k3B Ha nunnm 5304 kaB (**°Po)

4,0-0,0 (aniche-TpeKT)

WUHTerpanbHan HenuHenHocTs, % <0,05 10,1 01

OCHOBHanA NOrpPeWwHoCTb ONpeAeneHus | He Gonee 30,

aKTMBHOCTH, % Il he Gonee 30 11 He Gonee 10 il He Gonee 300

Temnepartypa, °C 1l 20 - +40 1 +10 - +40, I +10 - +40; Il +10 - +40 +10 ... +40

Macca, kr | sawuta 400 unn 800, Il BO, IV B - 3, 3awmra 70 |1 150, Il 300-700, I 50: 1V 12 260 (6a308 komfin.)

Hanuune ceptudnkatos u 3akmove-

Hua CU, C33 n OUT

+ + .

+ - -

+ - -
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lpodosmkerHue mabn. 19. CrnayuoHapHbie CrIeKMPoOMempuYecKUe KOMINEeKCh U CIeKmpoMempnb!

HaumenosaHue
KOMNnekca, PapuowmeTp-CnextpomeTp CnexrpomeTp 3Hepruu ramma- u CnexTpomeTp 3Heprum ramma-n3nyyexua
cnekrpomMeTpa YHVBEPCaNbHLIA HEWTPOHHOIO U3NYYEHNs CUMHTUNAUMOHHBIN
OcHoBHbIE PCY-01 «Curnan» CrHW-01 «Cesep» «Famma-1C»
XapaKTepuUCTuKn

Tun, OCHOBHOM cocTas

ba3oBLIt PagUOMETPULECKNIA KOMNNEKC
ANs ocHawenna naboparopui
PaAvaLUMOHHOIo KOHTpoNA

Bua kKoHTpONUpyemMoro usnyveHus
ramma, 6eta, anba, HeATpoHHOE

CnexTpoMeTp ANA ONPEREneHNs
3HEPreTUHECcKoro pacnpegencHus
NNOTHOCTH NOTOKA U MOLLHOCTY IKBY-
BaNEHTHON A03bl CMELUAHHOrO NoNSs
raMMa- ¥ HENTPOHHOTO N3NYYEeHUs!

CUMHTUNNAUUOHHBIA CNEKTPOMETP

CocTaB CUMHTHNNALMOHHBIA ONOK AeTeKTUPOBaHKA,
asyxexogosan nnata AL{N-1K-2M c 6ydeproit namaTsio
1 Tanmepom B koHCTpykTuBe IBM PC,

CBUHUOBLIA aKpaH — 3awwuTa, 13BM, N0 Windows

Bnoku getextuposanua (BA)

CBAr-02 cyukruansaumonHsii Csi(TI)
Z45x50 mm,

CBAB-01 CUMHTURAAUMOHHBIA (NNACTUK),
CBIA-01 cunHTUANAYUOHHBLA (ZnS),
BABIA-01 Ha ocHOBE razopa3spaAHbIX
cuetunkos CEM-20, CIA-34 u Beta-2

C BbIHOCHOW WITAHIOW,

CBH-01 ¢ 3amean W 3aWmTIcit

BuiHOCHBIE CuMHTUAAAUMOKHLIE B (RO
100 M) Ha OCHOBE KPUCTANNOB CTUNY-
B6ena u Nal(Tl) @40x40 mm

B4 cnexkrpomeTpuuecknin cyvHTUNnsymon BAC-I

¢ kpuctannom Nal(Tl) 363x63 MM CO BCTPOCHHLIM YCU-
nuTeneMm, BbICOKOBONbTHLIM MCTOUHWKOM NUTAHUA,
cucTemMon cratunuaauwm » TepMokomMneHcaLn
xapakrepuctuku npeobpasosanun (1024 xaHana,
16777215- emxoCTb kanana, 5 10" umn/c- sarpyska)

Nopor wyBcTeUTENBHOCTY, BXK (BK/KF)

3 (™’Cs), 8 (**Th), 10 (*°Ra), 80 (*°K),
30 (°Sr - *®v}, 600 (*'Cs pex CWUY)

9,0 — ramma-nanyqenne, *
4.6 - HEATPOHbI

1.5 ("Cs), 3.0 (***Th, *Ra), 25 (**K)

RuanasoH perncTpupyembix 3Heprui,
MaB

0,05-3,0 (ramma-TpaKr),

0,2-3,0 (6eta-Tpakr),
1,0-90,0(anbdha-Tpakr),

<0,0004, 0,001-14,0 (HewTp -TpaKT)

0,05 - 8,0 ~ ramma-uanyuexue,
0,4 - 16,0 - HEWTPOHLI

0,05-3.0

OHepretuyeckoe paspewenue, %

8,5 no nuHuM 662 k3B ('¥'Cs),
12 % Ans HeWTPOHOB
C aHeprnew 2 MaB

8 no nunwm 662 kaB (*Y'Cs)

VixTerpancHas HENMHERAROCTb, %

01

1

1

OCHOBHAR NOTPEWHOCTE ONPeAeNeHNs
AKTUBHOCTN, %

15 -~ ramma, 20 - HERTPOHBI

10-50 (10 % npu rpagyvposke no obpasyosbIM
UCTOHHUKAM)

Temneparypa, °C 0430 et seaony 15 - +50 (1), -10 - +35 (M) #1035

OT 8 40 240 8 3aB8UCUMOCTH
Macca, kr O KOMANEXTALWM 16 0,3 (ALIN), 2,0 (BA), 180 (3aumra)
Hanuune ceptuipuraros v 3akniove- | . .. . - .

Hua CWU, C33 u OUT

MNpumedaHue * - YyBCTBMTENBHOCTL CNEKTPOMETPA 8 MMM/KBAHT CM2 Npu PErMCTPALIMK raMMa-U3TNYMEHUA C 3Heprueit 662 k3B n 4,6 UMN/HEATPOH CM2 NPU perncTpauun
HENUTPOHHOIO N3Ny4YeHus ¢ aHeprui 2 MaB
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lpodonxenue mabn. 19. CmayuoHapHsie CNeKmpoMempuyecKUe KOMIIEKCh! U CIIeKMPOMemps!

HaumenosaHne KOMNNNEeKca,
cnexTpoMeTpa
OcHoBsHble
XapaKTEPUCTUKN

CnexTpOMETP 3HEPrUN raMMa-U3NyHeHNR NONYNPOBOARNKORBIH
«lamma-11»

CnextpomeTp aHepruu ramma- n 6era-nanyyennn
CUMHTUNNAYNOHHLIR «amma-Beta-1Cr»

Tunh, OCHOBHOM COCTaBs

NonynpoBOAHUKOBBIA CNEKTPOMETP
Cocras NNA, npeaycun , cnekTpoMm TpakT(CNEKTPOM yCTPOHACTBA
CY-03M,CY-04N,CY-05MN B pasnuuyHOM MCNONHEHNN), aHANK3ATOP
MHOrokaH Ha Gase IBM PC co scrpoeH geyxex nnaron ALM-8K-
2M ¢ 6y namsTbio, HMIKOOH CBMHY 3KkpaH-3awmTa, NO

CUMHTUANAYMOHHLIA CNexTpoMeTp

Cocras cuuHTUnnsAy 6nok gerexr ,
asyxexoaosan nnarta AL{M-1K-2M c Gy naMaThio u TakMepoM B KOH-
crpyktuse IBM PC, 2 cauHL0Bble 3kpan-3awwTel, M13BM, NO Windows

CnexTpomeTpuieckne cyuetun.bf} sﬁc-r ¢ kpucran.Nal(Tt)

ang Ge(Ly) naun o\l 63x63 mm (ramma-Tpacxr); BAC-6 ¢ nnacr cuyuutun (6era-tTpaxT);
Brokw aetextuposania (BA) {w1cno kaHanos 2x8192, sarpyska 5 10° umn/c) yvueno kananos 2x1024, emxocr= xanana 16777215, makc. sarpyaxka
510" nmn/c.
Mopor yyscTauTensHoOCTH, Bk (BK/KT) 2,0 ("'Cs) 1,5('Cs, y*+B), 3.0(°*Th, ®°Ra y), 17(*°Sr, y+8); 25(“K, y+B)
euuﬁanazgu perucTpupyemolx axHep- 0,05 10,0 0,05-3,0

3uepreTudeckoe paspetuexue, %

0,8 - 1,4 k3B no nuhmn 122 k38 (' Co),
1,8-3,5 k3B no nunuu 1332 k3B (*°Co)

8(y) no nunmm 662 k3B (''Cs);
15(B) no nuky koHB anektp 664 k3B '’Cs

Hua' CU, CA3 n OUT

nTerpanbHan HefIMHeNHOCTb, % 0,05 1

OcHoBHAR NOTPEWHOCTL onpeaene- _

WA aKTHBHOCTH, % 10 - 50 (10 % npn rpagyvposanunu no o5pasiL{oBOMY UCTOYHUKY)
Temneparypa, °C +10 - +35 +10 - +35

Macca, kr 0,35 (npeayc ), 4,6-8,9 (CY), 15 (QNQ+oxn), 500 (sawura) 0,3 (AL{N): 2+1,3 (26[]), 180+90 (2 3awuThl)

Hanuuue ceptucukaTtos u 3aknove- . .. + - .
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Mpodosmuxenue mabn. 19. CmayuoHapHsie CneKmpoMempuUYeCcKUe KOMMNNEKChb! U CeKmpoMempb!

——

Haumenosakue komnnekca,
T chexTpoMeTpa
OcCHOBHbte T
XapaKTepucTuku

~—

CnektpomeTp aHeprun GeTa-uanyyexnn
CUMHTUNNALUMORHBIA «BeTa-1C»

CnexTpoMeTp 3Heprui ansha-n3nyyeHus NONYNPOBOAHNKOBLLA
«C3A-13MN»

Tun, OCHOBHOK cocTas

CUMHTUANAYMOHHBIA cnekTpomerp COCTaB CUWUHTMNNA-
UVOHHLIN BnoK feTekTUPoBaHuUR, ABYXBXOROBAR NRaTa

AUN-1K-2M c 6ycdhepHon NaMATLIO U TAKMEPOM B KOHC-

TpykTure IBM PC, CBUHUOBBINA 3kpaH — 3alyuTa, KIoBeTbI
Ans npo6 ¢ npucnocobneruamu, NIBM, MO Windows

NonynposoaHukoBLIN cnektpomeTp COCTas yCTPOWCTBO U3MEPEHUA

€ BaKyymupoBaHHon kamepon v S1 MNJ, cnexrpomeTpuyeckuin uame-

puUTEnbHbIA TPaKT, BNoK NUTaHus, AByxBxOAOBaA nnarta ALIMN-8K-2M

¢ SycdepHoi naMaTeo M TAMepom B KOHCTpykTuBe IBM PC, 1IBM PC
¢ npuHTepom, MO Windows, BakyyMHbi HAacoc

Bnoku perexruposanua (B1)

CnexrpomeTpuueckun cyuntun B[] BAC-B ¢ nnactuy
cUnHTUNN S70x20 MM CO BCTPOEHHLIM yCUNUTENEM, Bbl-
COKOBOMbLTHBIM UCTOMHUKOM NUTaHUA U cuct ctabnnua no
penepHOMY nUKY cBeTOANCAa (YMCno kaHanos 167772185,

Makc 3arpyixa 5 10° umnic)

\}

KpemHunesbtid pgeTexTop ¢ nnowaasio 400, 1000, 2000, 3000 Mm?
{BuiBupaerca npu 3axkase). Hucno xaHanos 4096, eMKOCTb kKaHana
16777215, Make sarpyaka 10* umn/c, makc @ uamep obpasia 70 MM,
paccroarue ot npobbt 4o gerekropa 5-45 mm

Nopor yyscrautensHocTu, Bk (BK/Kr)

30 (°°Sr), 90 (*¥'Cs), 100 (“°K)

_[uanasox perncrpupyemsix 3anepruin, MaB

0,05-3,0

30-90

3HepreTuyeckoe paspewenue, %

15 No nnKy KOHBEPC anekTp 664 kaB ¥'Cs

40 *(S,r=400 MM?), 60 * (Sper=1000 MM?),
75 * (S;=2000 MM?), 90 * (S,,,=3000 MM?),

WuTerpansHan HenuHenHocTb, %

1

<10 **

OcHosHas norpewHoOCTL onpeaeneHun
aKTUBHOCTYU, %

10 — 50 (10 % npu rpapynposaHnmn
no o6pa3syoBoOMy MCTOYHNKY)

C33mnout

Temnepatypa, °C +10 - +35
Macca, kr 0,3 (AU, 1,3 (BA), 90 (3awmTa) 0,3 (ALIN), 7,5 (ycrp nam), 10 {Bax Hac)
Hanwudue ceprucpukatos u saknouesna CWU, ‘.. . - .

Mpumeyanue. * - aneprus 8 k3B, ** - paspewenne no nuHuv 5,15 MaB, xapakTepucTvku CTayuoHapHOR Moaenn chekTpomeTpa-posumetpa CREAON npusegeHsl B Tabn 21.
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Tabn. 20. [epeHOCHbIe U HOCUMbIE CIEKMPOMEMPBI

Hanmenosanue
TS~ CnextpomeTpa TepeHOCHOM CNeKTPOMETPUHECKNI MopraTuBHele CREKTPOMETPLI
B - - f nexkTp» *
OCHoBHbe ~—— komnnexc CKC-07T" (Cu)-M «Koxgop» «Mporpece-chekTp»
XapaKTepUCTUKM

Twun, OCHOBHOW COCTaB

MNepeHocHO® CRekTpomeTpuuecknin Komnnekc Ha Base npouec-
copa ¥MnynbCHbIX curHanos SBS-60, sctpausaemoro
B xomnbroTep TMna Note Book

CnexrpomeTpudeckuit KoMnneke Ans paboTel B nabopaTopHbIX
1 nonesstx ycnosuax Mamma-cnektpomerp «Cnekrp-ramman,
Bera-cnextpometp «Cnextp-Getan,

Ancda-paguomeTtp «Cnekrp-ansdar

Enoku gerexruposaxua (BA)

Meperocroit B ¢ NNA 13 cBepx4UCTOro repMaHna B CBUHLIO-
son 3awmre npoussoacTea dupm CWA EG & G ORTEC unu
CANBERRA

. cepvu GEM,DG(0,04-10 M3B),

. cepun GMX,GR,GX(0,03-10 MaB),

. cepm LOAX, GL(3-400 xaB)

Bl ¢ kpucTannamu Csi(T1), Nal(Tl) mo6bix pazmepos U KOHDU-
rypauwi

| «CnexTp-ramMmanr, CUMHTUANALMOHHLIR B}, Csl 240x40mm

Il «Cnexrp-6eTar», CUMHTUNAAUMOHHLIA BJl, nnactuk 70x10 MM
Il «Cnextp-ansda», CUMHTUNNA-

toHHbI B/], ZnS @60 MM (NpoGa ¢ ocakAEeHHBIM NIOMUHOGO-
pom Cd-4)

Nopor yyscTBuTenbHOCTH, BK (BI/KT)

I 10 ('Cs). 18 *Ra, 22Th),
100 (*K), 1 1(*°Sr),
i 9 10° (180) B 3aBUCHMMOCTH OT NPObibt

Yucno kaHanos

16384, 8192, 4086, 2048, 1024, 512

1024

OHepreTnyeckoe paspewenue,
%, He bonee

3asucut OT TMNa getekropa ana NNA~1,7 xaB
Ha mmruu 1,33 MaB

19 no nunmm 662 k3B (*¥'Cs)

WHTerpansHan HeNMHeRHOCTL, %
+

0,025 % Ha 98 %
amMnIuTYaHOro Ananasoxa 0,005

[vana3oH perucTpupyembix IHeprn,
M3B

1 0,2-3, 1t ®Sr, 1 oT 1,5

Temneparypa, °C

-20 - +40

Muranne

Cetb~2208B
Axkymynatops! 12 B (Ha 20 u)

Macca, xr (c 3awmTON)

0.2 (nnara CKC-50)

150,0 (c 3awuron) n 2,0 (63 3awmrni),
if 3,0, {il 34

Mporpammtoe o6ecneuyexne

Ob6pabotka cnexTpos C NonyyYeHneM AaHHbIX 06 06LEMHON,
YAENbHOI NN NOBEPXHOCTHO! aKTUBHOCTH PaaWOHYKNWAOB,
MOWHOCTH A03bl, U3MEpeHusi cTenexn oborauienus ypaHa um Ap

O «Mporpecc»

Hanuuwne ceptnurkatos 1 3aknioue-
Hua CU, C33 u OUT

+ - -
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lMpodomuenue mabn. 20. [TePEHOCHLIE U HOCUMbBIE CNEKMPOMEMPbI

HaumeHoBaHue
cnekTpomeTpa
OcHoBHbie
XapaKTe pucTUKU

NopraTnaHbie CReXTPOMETPLI
CKC-99 «CnyTHuUk» (NOPTaTUBHLIW
ansda-paguomeTp «CayTHuk-AP»)

MoprarneHbiiA CREKTPOMETP
Famma-1C/NB1

Twn, ocHoBHON cOCTas

MopraTueHbie ysuBepcanbHbie CNEKTPOMETPL! ANA U3MEPEeHuA anbga-,
6eta- U ramma-u3nyyawWwx PaAROHYKNUACE B 06 beKTax BHeW e cpeanl
8 nabopaTopHEIX # NONEBEIX YCNOBNAX 3MepuTenbHbin nynsT
“CnyTHuK" 1 pasnuusbie 5

MopTarveHsiv NONEBO ramMma-cCNexTPoOMeTp

BA c cuctemon crabunuaayuy, nOpTaTUBHLIR
MHOrOKaHaNbHbIA AMNANTYAHBIA aHANN3aTop
AN-8K/NB, NIBM tuna Note Book,NO

Bnokn petextuposanun (b)

I «CnyTHuk -rammar, cynatnansymorHbi B4, Csl @45x50mm

Il «Cnythux-6era», cUHTUANAYMOHHLIA B, nnacTuk 70x10 MM, macca
npo6ul 5-10 1

I «CnyTHUk-AP», CUMHTUNNAUUMOHHDBIR Bf], ZnS 60 MM

CunHTUNRALUOHHLIA Bf] € kpuctannom Nal(Ti)
B35x50 MM C KONNTUMATOPOM

Mopor yyBcTBUTENBHOCTH, BK (BK/KT)

I (2-10) *¥'Cs, (4-16) *®Ra, (3-16) ¥Th,
(30-100) “°K**, 1l (0,1-1) p/x meT ; (10) pus meT , (100) coip npobei, HI
9 10”° ToHkue npobl, (180) ToncTble NPob:

8(no ™7Cs), tuw= 14

H1cno kaHanos

1024

SHepreTu4eckoe paspelwenne,
%, He Gonee

1 9 no Aukun 662 k3B

8 no nuHum 662 xaB

WHTerpansHan HennHerHocTb, %

fQuanason perucTpupyemsix 3ieprun, MaB

10,2-3, I ®©Cs, Il o71,5

0,06 -3,0

Temnepatypa, °C

-20 - +50

o NuTanne

aBTOHOMHOE “CnyTHUK-AP” -~ ceTb 220 B

aKKyMyNATOp M CETeRON anantep

Macca, «r (c 3auiuron)

«CnyTHuK -ramman - 2 (30),
«CnyTHuk-6etar - 2 (45), «CnyTHuk-AP» - 3.4

2 (AW), 1,5 (84), 10 (xonaum )

NporpammHoe o6ecneyenue

BerpoexHeit npoueccop, O3Y ana 3anomMuHaHWs CNEKTPOB, KaHan noA-
knoueHus x NOBM

Hanuuue ceptudukaros u sakniowenrna CH,
C33 nout

+ - .

Npumeuanne * - NoOpTaTHBHLIE CNEKTPOMETPLI «[POrpecc-CREKTP» B HACTORUIEE BPEMA He BLIMYCKAIOTCA, ** - NepBoe 3HaveHue - cocyd Mapunennu 0,5 n, BTOpOe - reOMeTpUA 4n
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Mpodonxenue mabnuyst 20. MNepeHOCHBLIE U HOCUMbIE CrIEKITPpOMempabl

HauMenosaHue
cnekrpomeTpa

OcHoBHble
XapaKTepucTukv

MopraTtusHblil cRekTpoMeTp
yac-ri*

KapmaHHbIl cnekTpoMeTp
«Konn6pu»

Basosbiit paguomeTp cnextpomert-
pudeckuit ANS NoNessIX U3MepeHuit
«PAr-090»

HocuMbii chexTpoMeTp
«Mporpecc-Famma-T»

Twun, OCHOBHOWY COCTas

FopraTiBHbIA CNEKTPOMETP Fam-
ma-nanyyexnn, 6L ¢ ALN, 6ygep-
HOW NaMATLIO U KOHTPONNEPOM,
1BM cosmectumasn N3IBM, NO

MutuatiopHoe cnexTpoMeTpuveckoe

ycrpoiictso Knasuatypa ~ 16 yHk-

umoKanbHbIx knasuw XKW aucnnei ¢
noacseTckoin Wutepdpeirc RS-232

MuHuaTiopHbiiA npuGop AnA paboTe
B NPOUBOACTBEHHSIX naGopaTop-
HbIX ¥ NONEsbIX ycnosuax Knaswa-
Typa ~ 5 knasuw
[ucnneid UHTepdeiic RS-232

Hocumbiin ramma-cnexTpomerp

CUUHTUNNAUMOHHLIR B

CUunHTUNALMOHHbIR, Ta30paspaaHLie N

CumHTUANALMOHHLIA B ¢ kpucTan-

Bnokn 4eTeKTUposaHua NONYNPOBOAHWUKOBLIE AETEKTOPbI =
(1)) ¢ xngr:g&c:)mmr:‘alm) HEeBbICOKOro paspelueHns namu Nal(Tl), Csi(Tl) @25x25 mm Cuurrunnaumonnsiit B

(nwanpumep,CdTe, CdZnTe, Hglr, Si)
Mopor uyscTBUTENsHOCTY, BX 3(no "'Cs) Ha npoby
(Br/kr) 8 reomeTpum 47
Unucno xananos 992 256, 1024 256 Kauagzﬂaﬁﬁagrggmnﬂbm
3:;2;2:;?“% 8 no nunun 662 k3B
WurerpanpHas 1%
HENUHEWHOCTD, %
g::;;?rihzeéucrpupyemmx 0,05~3,0 0,03-3,0
Temnepatypa, °C 5-+50 -20 - +40 -5(-10) - +50

Axkkymynsaropel 128 CeTb ~2208 nnn
Mutanue 9-188 (Ha 24 ) akkymynaTopbt 12 B (Ha 24 u)
Macea. kr 1 0,453 (nynbT, Kopnyc BpbI3rosawm- <0,9 BMecTe C akKyMynaTopamu 1
' LUEHHbIA) 6nokoM_AeTexTMpoBaHNs
KanuBposka, BbigeneHne aHepre-

Onpegenexwe oborauenus ypara, | o b2 OKOH o“;lpeneneuue 230-

Nporpammuoe obecneuerne 3arpR3Hexue TeppuTopud, onpeaene- !
HME AO30BLIX HATDYIOK # TONHOrO COCTaBa, MOWMHOCTH A03b,
Py3ok# Ap crenenn o6orauieHus ypana u ap

Hanuune ceptndukaros un . .. P . - - . ..

3akniouenna  CU, C33 u OUT

Mpumeuanue * - CnexTpomeTp ¢ kananom cansu ¢ NOBM RS-232 (YAC-I'1-232), ¢ kaHanom cenasu RS-485 (YAC-I1-485), xapakrepucTuku NepeHOCHOIO CriekTpoMerpa
Aoanmetpa CNEAOr npuseaens! 8 Tabn 21




CraunoHapHblii MHOTOTPaKTHbIW cnekTpomeTp Ha Gase |BM — cosmectumoii NMOBM. 3a
cuer ycraHoeku B ogHy [19BM Heckonbkux nnar SBS-50 (40 4-X) MOXHO 0AHOBPEMEHHO NPOBO-
AVTb N3MEpeHus Heckonbkux 06pasLoB uNu 0GBLEKTOB, MO0 HECKONLKUX BUAOS U3NyYeHWiA (Ha-
npumMep, OAHOBpEMEHHO anbda-, 6eTa- U ramma-). B HeKOTOPbIX CryYanx TeXHONOMYECKOro KOH-
TPONA ANA MOBLILIEHUA AOCTOBEPHOCTU M3MEPEHW A ABA TPakTa BKNIOHAIOTCH B Napannens 8
onHoi NMABM npu uamepexun npo6. Ucronb3oBaHue Takux CNEKTPOMETPOB Ha npakTuke obec-
NeYUBaeT ABHYI0 S3KOHOMMIO CPEACTB 3a CHEeT COKpalleHns yucna ucnonssyemoix NIBM.

OpxonnatHbid cnektpomeTp SBS-50M (npoueccop uMRynbCHbIX CUTHaNoB) asnseTca 6a-
30BOM MOZENbIO ¥ CAMBIM MECCOBbLIM OTEHECTBEHHBIM CNEKTPOMETPOM. TEXHUYECKUE PELLEHUA,
ucnonbaosadHele npu paspaborke SBS-50M, obecneunnu BOSMOXHOCTb pa3MeLLEeHNA Ha OAHON
nnate koHcTpykTuBa IBM — coBMecTumoii MIBM yeunutenbHoro Tpakta, npeobpasosarens 3a-
PAAA UMNYMbCHLIX CUrHANOB B UUdPOBOA KOA, UCTOYHUKA NUTaHWUA ANA NPEAYCUNUTENS U wC-
TONHUKA BbLICOKOrO HanpshixeHUs ana Bnoka fAeTekTMpOBaHWA. YcTaHOBUB 3Ty nnaty 8 NMOBM un
noaknMio4Une HeobxoauMbIN BNOK AETeKTUPOBAHWS, NONb30BATENL NONYYAET COBPEMEHHbII Cnek-
TpoMeTp Ha pabouem crone.

OpHonnatHeIn cnektpomeTp ana Nal(Csl) SBS-57 saensetca oNTUMU3NPOBaAHHBIM Bapu-
aHToM 6230801 Mopgenu SBS-50M ana cCUMHTUNNAUUOHHBIX TpakToB. O6nagaeT Bcemun akcnnya-
TAUUOHHBLIMU, (DYHKLIMOHANbHLIMY U CEPBUCHEIMK BO3MOXHOCTAMM SBS-50M.

OgHonnatHoe cnexkTpoMeTpuyeckoe yctpouctso SBS-60, Takke asnsaoweecs npouec-
COpPOM UMNYNLCHLIX CUrHANOB, CNeunanbHo paspaboTaHo ANA U3MEPEHWA CNeKTPOB AAEPHBLIX
uanyJeHuit Npu Beicokux 3arpyskax. OT npeAbIAYLNX TUNOB NoA0bHLIX ycTpoitcTe SBS-60 otnu-
yaeTcs cywecTseHHo Gonee BLICOKOW NPONycKHOW cnocoBHocCTLIO. flocne ycTaHoBKM YCTPOiA-
ctea SBS-60 B IBM — coBmecTumyio MOBM tuna Desktop unu Notebook nonb3osarens nonyua-
€T B CBOE pacnopsXeHWe COBPEMEHHLIA CMEKTPOMETP C HAUBLICLLUMW METPONOrMYECKUMU Xa-
paKkTepucTukamm.

B 3aBMCMMOCTU OT 0COGEHHOCTE M3MepUTeNnbHON 3aaaym yeTpoincTeo SBS-60 oGecneunsa-
€T COBMeCTUMYIO paboTy co cunHTUNNauuoHHbIMu aetektopamu Nal(Tl), Csl(Tl), docsuyamu,
ra30HaNONHEHHbIMU NPONOPUMOHANbLHLIMUA CYETHUKAMU U MOHU3ALIMOHHBIMU KaMepamu, a Tak-
xe NN (repmaHneBbIMU, KPEMHUEBBIMU U TENNYPUAKAAMUEBLIMM)

Yerpoiicteo SBS-60 KoMNNeKTyeTca nakeToM NPUKNaAHLIX NPOTPaMM AN YNpasneHus u 3a-
DaHWUR peXMMOB paboTel, 3HepreTUUECKoi kanubpoBku WwKanbl n acddekTusHocTn, o6pabortim
OaHHBIX, @ TAKKe CNPABOYHLIMY [JAHHBIMKY N0 PAAUOHYKNINAAM (SHEDIUMA NINHUIE, MX WHTEHCUB-
HOCTb, BbIXOZ, NEpnoa nonypacnaga uTn).

Yerpoiicteo SBS-60 npeacrasnser cofoi cTangapthyio ISA — nnaty nONOBUHHOTO pasmepa,
KOTOpas COAEPKUT BCe HEOBXOAMMbIE CXEMOTEXHUYECKUE PELLEHUS AMA BLINONHEHWUA Npeuusu-
OHHbIX CNeKTpoMeTpuUYeckux sanau Hucno kaHanos 16k, 8k, 4k, 2k, 1k, 0,5k, spemsa npeobpaso-
BaHus 3,8 MkC

CrexrpomeTpbl Ha ocHoBe ycTpoiicTea SBS-60 coorserctsyiot My6Gnukaumn MOK 61276.

AHanornynyio 3aapavy pewatot CnekTpomeTpyuyeckue amnnNMTyaHo-uudpoBbie npeobpa-
soBarenu AUMN-1K, ALUN-4K, ALIN-8K u ALIN-8K-LT OHu BbINOnHEHE! B KOHCTPYKTUBE |IBM-PC 1
npeaHasHaveHbl AnNA NpeobpasoBaHNa amnuTyA UMYNLCOB B ABOUMHDLIA KOA W perucTpauumn
nx 8 6ycpepHoit namatu. M3BM Ttuna IBM PC co BctpoerHbiM ALLM, cHabxeHHas HeobxoanmMbiM
nporpamMmMHbim obecneuerHnem n CooTBETCTBYIOWUM 6NOKOM AeTEKTUPOBAHNS, CTAHOBUTCR CNeK-
TPOMETPOM AfEPHBIX U3NYUEHNA

B cocras BxoasT cobeTeeHHo nnata AL, nporpaMma-apaieep Ha AMCKETE U NPWKNagHoe
no.

XapakrepucTuku ALM:

pabounn ananasox amnnutyn, B .. . wer e e e e e e sreeeen seeeveesees semeee 0,08 10
“HTErpanbHas HenMHenHocTb, %, He Gonee . e e e eee. .. .003
€eMKOCTb kaHana BydepHoit namsaTn e e e e e 2%
Bpems perucTpauum umpoBoro koga 8 dydepHoit ﬂaMﬂTM MKC . . ... e v w .05

&



Mopuduxauus nnar AL AUMAK  ALUM<4K  AURSK  ANA-SKLT

paspeluerue, 6ur 10 10-12 10-13 10-13
6ycdepHan namsaTb, K 1 4 8 OTCYTCTBYET
TaliMep «KUBOro» BPEMEH! ecTo €CTb ecrs oTCyTCTBYeT
AuddepeHLManbHan HennHen- 04 0,7 07 0,5
HocTb, %

TakroBas yacrora, My 50,80,100 80,100 80,100 50

Mnatet ALIN-1K 1 ALIN-4K umetot mogudukaumn ALIN-1K-2, ALIN-4K-2, cootBeTCTBEHHO, €O
BCTPOEHHbIM MYMbTUNIIEKCOPOM HA ABa BXOAA C HE3aBUCUMBLIM ynpasneHuem u TaitMepom no
kawgomy Bxogy. ALUM-8K — yHusepcansHas nnara, MOXeT NOCTaBNATLCA B BapvaHTe C A8yMs
sxonamu (2*1K, 2*2K unu 2*4K) u ¢ socembro Bxoaamm — ALIN-1K8. Yncno kaHanoe nporpaMmuo
ycTanasnusaetcs o7 1K fo 8K. Mimeertca nporpamMHoe ynpaenexune ycunurenem (1-8) u nopo-
rOM AuCKpUMuHauUuy HkHero yposHs (OHY). Boinyckaercs Takke AL ¢ BHelwHel WwnHONA 1SA.

Xapaxrepuctuku ALIM:

pabounit Anana3oH amnanTya, B.. s i reerernressnnnanene reee cemeereneresstesses 0,05-10
MHTErpanbHas HenuHenHocTb, %, He Bonee .. .. .......... .
eMKOCTb KaHana GyhepHON NaMATU .......... cveveees eceivenns
obbem GycbepHoi naMaATH, K. . ... . L e e e
BpeMms pervcTpauwu umdposoro koga 8 BycepHoit namaTi, MKC .........
BpEMS cunTLIBaHUs Beeit OydepHoi namatv B namsate PC, MC..... ......
YUCNIO AHANOTOBBIX BXOLOB ...ccucevenieuiruirrs srietermecestsseneeseessaressisssssasssssses sorsssnennes
UYWUCNO OAHOBPEMEHHO PErncTpUPYeMbIX 8K CIIEKTPOB .. . . v v cre eveeeee vee cveere cvene e coe varenee
Takroeas yacrota, My ............ reee e e eere s

AudbdepeHumansbHas HenMHERHoCTb, %, He Bonee
paspelueHue, ouT. e teeeeee et aiee s aierees sessreeeneeereseaeaees veeesesserees set seeesenressreesis

Haxonutenu cnekrpomeTpuieckon niopmauun. ABTOHOMHBIA HaKONWTeNb CNEKTPo-
meTpuyeckon nudopmauum AHCU-02 npescrasnseT coboit CNEKTPOMETPUYECKUIA amnauTya-
Ho-uudpoeoit npeobpasoBatens ¢ SycepHON NaMATLIO U KOHTPONNEPOM, BbiNONHEHHLIA B OT-
AENbHOM Kopnyce co CBOuM Bnokom nuTaHua Hakonurens npeaHasHadeH ans M3MepeHwUn amn-
NUTYA MMNYNbCHBIX CUTHANOB NyTeM axanoro-uudgposoro npeobpasosaHns ¢ nocneayiowe pe-
ricrpauuei nonyveHHoro umudposoro koaa B OydepHoit naMaTh ¥ NO3BONAET NPOBOAUTL Hakon-
fnexHue 1 Bblgady Ha nociefosaTenbHbiii uHTepderc nHgopmaLn o pacnpeaenexum nNo amnnu-
TYAE UMNYNLCOB, NOCTYNAIOWMNX OT ASTEKTOPOB UOHN3UPYIOWNX U3NYHEHUA NNK OT APYruX Uc-
TOMHUKOB CTAaTUCTUHECKU PACcnpeneneHHblX CUTHaNoB.

OcHoBHOE NPUMEHEHNE — UCNONL3OBAHUE B COCTABE CNEKTPOMETPOB ANS PEFUCTPaLIY MOHY-
3UpYIOLLIMX U3NYYEHUI B KavecTBe cnekTpometpudeckoro ALIIM smecTo yacTo ucnonbsyemoro
sapuaHTa AUM 8 koxcTpykTuee IBM PC, ycTaHaBnuBaeMbix B KOMNbIOTEP.

Xapaxrepuctuku AHCN-02:
MapameTpel BXOAHLIX MMNYNLCOB (NOMAPHOCTL NONOXUTENbHAA UNU ABYXNONAPHAN
C NONOXUTeNbHON pabouein YacTbio):

MaKCcMManbHO AONYCTUMbIR AnanasoH amiauTya, B ... s s
ANUTENLHOCTL PPOHTA, HE MEHEE, MKC ... wov ceeveenees o e
ANUTENBHOCTL CMAaAa, HE BONEE, MKC ...... ... woov ceevreiiieis oo et sieeens reeeeeee .
BXOAHOE CONPOTUBAEHUE, KOM . ..ocovvervrererieins rrrreresees e bbe s abreesteeetn tesareere sebe ervees e 2
AuddeperHunansHan HenukeHocTs, He Gonee, %
MHTErpanoHan HeNUHERHOCTL, He Bonee, % . . .. .. e ceeeene

@




4acToTa reHepaTopa KOAOBON CEPUM, MITU ........cccvvvieiniininic e 100
mMakcumanbHas 3arpyska, npu KOTOpoi CMeLyeHne nuka

HE NPEBLILAET 0,1%, UMIN/C .....c.eecreriiiririiiie st sssemsisnesesenes .. 100000
EMKOCTb KAHAMA ....ovveereeerneeroreesseneorieneene 16777215
AvanasoH PerynupoBKu NOPoros Avckpumuraumm (c warom 5 MB), B.................... 0,02...10

NOrPeLHOCTb 3a/1aHUsA NOPOra AUCKPUMUHALMM, He Bonee, %
AVana3oH perynupoBKu LMPUHLI KaHana (c warom 5 mkB), mB
NOrpeLHOCTb 3aaHUsA LWUPUHLL KaHana, He Gonee, % ..................

AVaNasoH 3a0aHuA 3KCNO3UUUU MO OKUBOMY» BPEMEHM ............ .oT 100 mc o 1000 4
raGapuTHbie pasmepst, He 60nee, MM ..........ccocoveeeeuee e ereeeerenaeaens 30x130x190

WUcnonbaosatne AHCU-2 obecnevusaer He3aBUCMMOCTL OT KOHCTPYKTUBHBIX 0cOBeHHoCTel
MCNONb3yeMOro KOMNbIOTEPa, 4TO BaXHO ¥3-3a cyllecTBeHHO Gonee GLICTPOro MopanbLHOro cTa-
PEHUS MCNONbL3YEMbIX KOMNBIOTEPOB A0 CPABHEHNIO CO CNEKTPOMETPUYECKOW annapartypoit. B
cnyyae npuMmeHeHus Hakonutens Tuna AHCIK-02 moxHO ucnonb3oBats nioGoit KomnbioTep B
cocTaBe CNexTPOMETPUYECKOW CUCTEMBI, He BCKPLIBAA €ro U He Hapylwas nnomb u He Tepsa
rapaHTuit.

B kauecrBe nocnenosartenbHoro uitepdeica 8 AHCU-02 npeaycMoTpeHo ucnons3osanue
RS-232 unu RS-485. Buibop koHkpeTHOro TMNa uHtepdenca NPoBOANTCS NyTEM NepecTaHoBKv
nepemblyeK Ha nnare.

MNuratue AHCU-02 npoussoauTCs OT HACTEHHOTO CETEBOTO afanTepa, BuiAAIWEero Hecta-
bunuauposaHHoe Hanpsaxexue 9...15 B.

NepenocHbie oaHOAETEKTOPHDbIE crieKTPOMETPb! Ha 6aze NAIBM Tuna Notebook obna-
AAI0T BO3MOXHOCTAMM (DYHKLUMOHMPOBaHUS B aBTOHOMHOM pexume 8o 10 4 3a cuet cobeTBeH-
HbIX UCTOYHWUKOB NUTaHUA. ITU NPMBOpLI MOXHO MCNONBL30BATL Kak MOBMMbHBLIA CNEKTPOMETP
ANA ONEepaTUBHOIO U MHCNEKLUOHHOTO KOHTPOS, NPOBEAEHUA U3MEPEHMWIA, Fie OTCYTCTBYET anexk-
Tpudeckas ceTs. ObLieHne Co CNEKTPOMETPOM WHTEPAKTUBHOE U NPOBOANTCA Yepes AUChnein u
Knasuarypy.

Ycnosust akcnnyatauvn cnekTpomMeTpa onpeaenaotea Tunom NOBM.

Hocumble noneskle CrNeKTPOMETPb! BLINONHEHLI B BUAE MOHONPUGOPA ¥ pacCYUTaHbLl Ha
3KCMNyaTaumio B XECTKUX MexaHudecknx n knumatudeckux (-30...+50 ‘C) ycnosusix. KomnakT-
Han nbine- 1 BpblarosatueHHan KOHCTPYKUNA (OPUEHTUPOBOYHbIE pasMepbl 250x115x260 Mm),
2BTOHOMHOCTb, Manasi Macca CNeKTPOMETPa (C akkyMynsTopamu Ha 10 4 aBTOHOMHOI paboTh! ~
A0 5 Kkr) aenaiot nx HeaaMeHUMbIM BCEnoroAHbIM MHCTPYMEHTOM NPU NPOBEAEHUN M3MEPEHNIA B
ropa4ux uexax, B 3KCTpeManbHbIX CUTyauusix, Npu NPOBeAEHUM W3bICKaHWIA B kapbepax, B Lax-
Tax. BcTpoeHHbIl B cnekTpomeTp KoMnbiotep (IBM - coBMecTuMblil) 06ecneunBaet BbinONHeHNe
BGONLLUMHCTRA NPOrPaMM NPeaLECTBYIOWMX CNEKTPOMETPOB. BCR nsmepeHHan nidopmaums xpa-
HWTCA B NAMATU NpuBOpa M NO OKOHYAHWKU KaMNaHUK U3MEPEHUS MOXET BLIBOAUTLCA Ha NPUH-
Tep, MUHU-AUCKOBOA MNW TPRHCNUPOBATLCS NO CTaHAAPTUIOBAHHOMY uHTepdeicy Ha MOBM.

B coctas cnekTpOMEeTPOB BXOAUT YCUNUTENL C BPEMA3ABUCALLUM chopMupoBaHmem nHdop-
MaLUOHHOTO CUrHana ¢ perynmpyemoi no AnMTensHOCTH BecoBoid byHKuMed. Yeunutens obbiy-
HO MMeEeT KNIOYeBOI BOCCTaHOBUTeNb Ba3oB0it nuHMM. Ko3puumneHT npesbilienns wyma ycu-
JIMTENbHOTO TpakTa cocTaenseT okono 1,03. Bpems 3aHATOCTH yeunuTens npesbilliaeT BpeMs
dopmuposaHusa He Gonee, 4em B 2-3 pasa.

BCTPOEHHbIA UCTOMHWK BLICOKOBONLTHOTO NUTAHUA NO3BOMNSET NOAABATL HA AETEKTOP HaNpsA-
xeHue nioboi nonapHocTu Ao 1,5 kB (500 MKA), nubo Ao 4,5 kB (1 MKA). HA3KOBONLTHLIV UCTOM-
HUK NuTaHka obecneynBaeT nogavy HanpAXeHWs ANA NUTaHWA Npegycunurens 124 B wnun 12 B.

CneKTpOMETPEI MMEIOT CNeayiowmne TUNOBLIE 3HAYEHNA U3MEPUTENbLHLIX XapaKTEPUCTUK:

* 4aCcTOTa NPEOBPA3OBAHNR, MITLl ..ot e eee et e snere e 60- 100
* YHACIO KaHanoB (ONPeAENAETCA NPU 3AKA3E) ......ccccevveereeeecrernrerinserarennreens ot 512 no 8192;
* @MKOCTb KaHAMA ...ccovvvrrererinrnnenrearens 2% -1,
* HTErpansHas HeNMUHEeNHoOCTb, % 0,05 (0,02);
+ AudbcbepeHUnansHana HeNUHEAHOCTb, % ........c.v...... tertrenree et nraenaeas reresreneeeennen 1(0,5);

&



* KOIPDULMEHT YCUNEHUSR .....oovverevnnn, e a s s s s neasens e 5—1280;

* NOCTOAHHAR BpeMerhu AnddepPeHUNPOBAHNR, MKC ...c.ciieireecvirennene resrena- 1,0;2,0;4,0;8,0
* TeMnepaTtypHasa HecTabunbHOCTL XapakTepucTuku npeobpasosanus, %/C
ANA NN0-CNEKTPOMETPOB ....ecvecmiirirueiariises srveaes sreseesssssssssssessessnssnases 0,005 (0,001);
ANA CUMHTUNNKLUWOHHBIX CMIEKTPOMETPOB ....cccvvverreverennees rerverinerreeaneane ..... 0,05 (0,1);

............................................................ 400000-200000/T umnynscos
B CeKyHay, rae T — nocToAHHaA BpemMeHu hopMupoBaHua
Npumeuanue. B ckobkax npuseserbl cpeaHue TUNOBbIE 3HAYEHUS.

[na nuksnaauum nocneacreuit asapum Ha HYASC Gbin paspaboTaH u WKUPOKO UCMONb3OBaH
Hocumbiit nonesoit KONMAMUPOBaHHbIR CUHHTUANALNOHHLIA PaRNOMETD-CNEKTPOMETD
«KAPAT». OH no3eonsi NpoBoauTL KapTorpacbnposaHne paauoakTUBHOIO 3arpasHeHuA MecT-
HOCTY C 3aNOMUHAHNUEM PesynbTaToB U3IMEPEHUN C NOMOLLLI0 256-kaHanbHOro aHanusaropa, a
TaKKe 3aNOMUHaHNEM TOueK, fae NPoBoAunUCh 3Tu uaMeperus. Mocne nposeaeHna obeneno-
BaHWA MECTHOCTU NyTeM NOAKNIO4EHUA npubopa yepes kaHan cBA3u k MK, ycraHoBneHHOMY 8
paguonorudeckoi naboparopum no pesynstataMm U3MepeHuil onpeaensanoch coaepxaxue ¥Cs
B nouse B br/km2.

Bcenorogtblit cnekTpoMeTtpuyeckuin komnniekc CKC-06M nocrasnserca B 4-x moaudu-
Kaumax

+ BXOAHAR 3arpysKa

OCHOBHbIE TeXHUUECKME XapakTepucTuku komnnekca CKC-06-N

Haumenosanue | .~ oo o oo CKC-06-N-P2 CKC-06-1- CWKS'O?'B';I)'
MoANUKaLMiA ¢ BJ Ha ocHose r .rz3
C nponopumo- KPEMHUEBOFO ¢ NNfwa CO CUMHTHANALM-
OCHOBHblIe HaNbHLIM CYeT- nna c ocHose OUF oHHbiMU B Ha
YUKOM OCHOBe KpUCTan-
XapaKrepucTuku oxXnaxaeHuem CoXnAKABHUEM | i w Csl
[wanason 3Heprui perucr- _ 3 3
paLMM y-cnexTPoB, k3B 33-30 3,3-60 50-310 50-310
OHepreTuveckoe 18,0 no nuHWK 5,0no 0.16-0,23 no 8,5 no nunnm 662
paspewenue, % 5,9 k3B nuHum 5,9 kaB nuHuu 1,33 MaB kaB
WHTerpansHas
HENWHEAHOCTS, % 0,35 0,25 0,05 1,00

Komnnekc coaepxuT cnektpomerpudeckuit nynet YHO-20311 co BcTpoeHHoit OBM u Bo3-
MOXHOCTbIO aBTOHOMHOTO NUTaHus. Yucno kaHanos — 512, 1024, 2048, 4096, eMKOCTb kKaHanos
22 — 1, untepdeiic RS-232. Ycnosus akcnnyatauun —30 - +50 °C. Komnnekc uMeet ceptudmkar
CW v canuTapHo-rurneHndeckuit ceptudmkar.

MNopraTtuBHLINA yHUBepcanbHbIi cnektpomeTp CKC-99 «CnyTHUMK» NpeaHasHadeH ans cep-
TUbUKALMN NUWLEBOH NPOAYKUUKN, NUTLEBOI BOAbI, CTPOUTENLHLIX MaTepuanos u Ap., a Takxe
ANA peleHna PasnnUHLIX UCCNEROBATENLCKUX 33AaY, CBA3AHHLIX C U3MEPEHUAMI PAaNOAKTUB-
HocTH. CKC-99 «CnyTHuK» COCTOUT U3 MUKPOMPOLECCOPHOTO YCTPOICTBA ANK HAKOMNEHNA U
o6paboTku annapatypHbix CnekTpos, Habopa BNOKOB AETeKTUPOBAHUSA. 3BYKOBOM CUTHAN U aHa-
Jlorosas wkarta no3BoONAIOT MCNONL30BaTL NPUMGOP B KAYECTBE NOMCKOBOTO. BCTPOEHHbLIN B Npu-
60p A03MMETP NO3BONAET NPOBOAUTL NPEABAPUTENDBHYIO OLIEHKY PAAUOAKTUBHOFO 3arpA3HEHUA
MECTHOCTM U uccneayemblix 06vekros. Mpubop umeeT 3HeproHesasucumelii Taitmep u O3Y ana
3anomuraHuna ot 14 ao 80 cnektpos. OToGpaxeHue HabupaeMoro cnekTpa NPOBOAUTCS Ha AUC-
nnee ¢ XXKW.

Nmeertcs BosamoxHOCTL NoaxntoueHus npubopa Kk MK ¢ ncnonssosaxveM AporpammHoro obec-
neyenus «Mporpecc».

AuanasoHbl U3MEPEHUS NPU CTATUCTUMECKOW COCTaBNAIOEN OTHOCHTENILHOR NOrPELLIHOCTY
He Gonee 50 % (P=0,95) 3a Bpems namepenus 1 vac:

* CYMMapHON YAENbHOM aKTUBHOCTY anbga-u3ny4yariumx paauoHyKIMaos

B «TONCTOCAOWHBIX» 06pa3yax
B KTOHKOCMOWHLIX» 06pasuax
* yaenbHoi aktusHocTu BeTa-usnyvaolwmx paguoHyknuaos

&—

0,02 - 10* Bx/kr;
0,01 - 10* Br/kr;




B cueTHbix o6pasuax 0.5 ~ 10* bx (no ¥Y);

* YAENbLHOW aKTUBHOCTY FaMMa-n3Ny4aloux paAuoHyKNuaos

B CYeTHbIX 06pa3yax 3 - 10* Bk (no "¥Cs).

MNopraTuBHbIe cNeKkTpomeTpb! «fporpecc-cnexkTp» - HOBOE NoKonexue Nprbopos, B KOTO-
POM MCMONb30BaHA MUKPONPOLUECCOPHAS TEXHUKA ANA yMpasneHun annaparypoit u 06pabotku
cnektpa. Npubopbl 0CHOBaHLI HA METOAUYECKOM NOAXOAE, OT/IANEHHOM ¥ UCNONbL3YEMOM B CheK-
TpomeTpuueckux komnnekcax «fporpecc» [88].

AnnaparypHoe, MeToauuyeckoe u nporpamMmmHoe obecnederne atux npnbopos npeaHasHave-
HO ANA pelueHun 3aa4 PaANALMOHHOTO KOHTPONA OBLEKTOB BHELWHER CPEAb!, NULLEBLIX NPO-
DYKTOB 1 ApP. HAa OCHOBE CMNEKTPOMETPUYECKUX METOAOB M3MEPEHUNA aKTUBHOCTU anbda-, beta- u
ramma-uanyJyaioux paguoHyKngoe.

B npuGopax obecneunsaeTcs asToMaTU3aUMsa NpoLECCoB n3Mepenna n o6pabotku cnexrpa,
aBTOMaTUYECKWUI KOHTPOML 32 AOCTOBEPHOCTLIO PE3YNETATOB, BO3MOXHOCTE COXPAHEHUS BO BHYT-
peHHeit namsaty (BctpoeHHoM O3Y) Ao 15 cnekTpoB Ana nocneaytowen obpabortku ux Ha fK,
BO3MOXHOCTb MOAKMNOYEHUs1 pa3NuUHbIX GNOKOB AETEKTUPOBAHUS K OAHOMY npubopy. Paspaa-
HocTb AL ramma-cnektpomeTpa «CnekTp-rammar» - 1024 kaHana. Macca npo6ui 6eTta-cnekT-
pometpa «Cniektp-6eta» - 5-15 r. [nowage nosepxHoCTU naMepaembix Npob anbga-paauomer-
pa «Cnektp-anbcha» - 110-160 cm?

[ns pelueHns WNPOKOFO Kpyra NPakTu4eckux 3agad ramma-cnekrpomerpun B o6nactu pa-
AWo3Konoruu paspaboraH (NepeHOCHON 1 CTaLUUOHaPHbIA BapuaHTet) CnexkrpomeTp-go3umeTp
ramma-usnydenun CMEQOI Ha ocHose Si(L1) AeTeKTOpa, KOTOPBIR MOXHO 3KCrNyaTMpOBaTh
6e3 oxnaxaeHua Npu KOMHaTHOW Temnepatype [89].

CnexkTpoMeTp-A03UMETP aTTeCTOBaH KaK CNEKTPOMETP U KaK JO3UMETP ramma-wuanyueHus.
OcHoeHoe Ha3HaueHue npuBopos — 3KCNPEccHoe ONpeAENEeHne CNEKTPAnbHOMo COCTaBa UCTOY-
HUKOB ramMMa-u3nydyeHus, naeHTnuKaums paguoHyknmaoB ¢ OAHOBPEMEHHBIM onpeaeneHuem
MX aKTUBHOCTWU W MOU\HOCTH A03bi.

OcHoBHble xapakTepucTuku Npubopos npueeneHsl B Tabn 21.

MepeHoCHOI BapuaHT cnekTpomeTpa-gosumerpa CIEAON-01 nocne okoH4aHusa usmepeHun
MOXET GbiTb MOAKMONEH K KOMILIOTEPY, A€ NPpU MOMOLLN CneuuansHbIX NPorpaMM onpeaenser-
CA PAAUOHYKNUAHbLIN COCTAB U3NYJaTENEN U UX aKTUBHOCTb.

CnekTpomeTpuueckue kayecrsa npubopos CIIELOI MOXHO CyLLEeCTBEHHO YNy4LIMT,, MCMONb-
3ya OXnaXaeHWe BETeKTopa C NOMOLLIO CNeunanbHbiX XONoAUNLHUKOB. Mpyu oxnaxaeHun ae-
TekTopa Ao —20 °C aHepreTuueckoe paspewenuve npubopa npu aHeprun 1 MaB cocrasnser 12
k3B 1 15 kaB ans cTaumoHapHoro U nepeHocHoro npubopos COOTBETCTBEHHO. Npy Temneparype
—40 °C, koTopyto 06eCneunBaioT ANEKTPOHHBLIE XONOANMBHUKKA, 3HEPTETUHECKOE pa3peLLeHne Npu-
6opoB coctasnser 6-8 k3B npu aHepruu ramma-uanydesns 1 MaB.

K cneynanuanpoBaHHbIM CNEKTPOMETPaM OTHOCATCR CneKTpomMeTpUYecKuii Npubop KOHT-
PONS NIOTHOCTM NOTOKA W IHEPreTU4HEecKoro cocrasa ramma-uanyyetinst CCI'm2 n Cnexrpo-
MeTpuyeckui npnbop KOHTPOSRA IHEPreTHHECKOro cocTaBa raMmma-usnyveHus CMIr2. Oco-
B6eHHOCTL 3TUX NPUBOPOB — MHOTOYHKUMOHANBHOCTL, BOMOXHOCTbL onepaTuaHoro obenyxuea-
HUA 3HaUNTENLHLIX TeppuTopuil U paboThl B yCNOBUSX XECTKMX (NONEBbIX) KNUMAaTU4ECKUX U
MexaHuyeckux Harpysok. Mpnbopbl UMEIoT CUCTeMy aBTOHOMHOTO M CETEBOFO NUTaHWA U 3apaj-
HOe YCTPOMCTRO

MpuGop CCMN2 npearasHayeH Ans oBGHapyKEHNS UCTOMHNUKOB raMMa-U3flyqeHusi, co3aaio-
LnxX B TOuKe HabnoaeHns NNOTHOCTL NOTOKa YacTull, CPaBHUMYIO C YPOBHEM €CTECTBEHHOMO
tboHa © curHanusauuei 0 npeBbItEHNU NOPOrOBOTO YPOBHA, KapTorpaduposanus nonen ram-
Ma-U3NYYEHUs, ONpeneneHns 3HepreTWIeckoro CoCTaBa raMMa-usnyyeHus, aBTOMaTU4eCcKon
nAeHTUGUKALUNK PAAA MEAULMHCKUX U3OTOMNOB W APYIUX PAAUOAKTUBHLIX HYKNMAOB MO dHEeprum
vX raMmma-u3nyyeHus, a Taike AN OLEHKW aKTMBHOCTA HYKNUAOB M0 rammMa-u3nydeHuio.

B npuGope npepycmoTpeHa BG3MOXHOCTL UCMONL30BAHUA Pa3nUUHbIX 1o oGbeMy Kpucran-
JI0B CUMHTUNNALUMOHHOIO AeTekTopa OH oBecneynBaeT BO3MOXHOCTb NPOBEAEHNUS NOUCKOBLIX
MEpPONpUATHIA B PEXUME HenpepbiBHOTO nepemelteHus. (pubop nMeeT uiTepdeinc ana Koop-
AuHaTHOro rpachonocTpoutens, uitepdeic kacceTHOr0 MarHuTodoHa, B Hem obecneyeHa npo-
rpaMMHaR COBMECTUMOCTL C onepavuoHHon cuctemoid RT-11 (DEC).
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Ta6nuya 21. OCHOBHbIe XxapaKkmepucmuku NePeHOCHO20 U CInalLiOHapHG20

cnekmpomempos-8o3umempos CrEAQOr

Xapakrepucruku npuGopos Mepesioctionn | CraumonapHbiit
3uHepreTudeckuir guanasox, MaB 0,05-3 0,05-3
JInana3oH U3MepeHuit MOLHOCTH 403, MK3B/ 0,1 -10°* 0,1-10"
UyBCTBUTENLHOCTb K Y-U3NYSeHIo  Cs (0,662 MaB), umn.cm’/poToH 0,12 0,12
OTHocuTentHoe aHepreTuieckoe paspeiuenue nput=20"C, %
no ramMma-nukuu 0,60 MaB 25 20
no ramma-nnxuu 0,662 MaB 5,0 4,0
no ramma-nusum 1,33 MaB 2,5 2,0
ABconioTHOe 3HepreTuyeckoe paspeluenue, He bonee, kaB 35 25
CucremaTnyeckan norpelkocTb ONpeaenelua NNOTHOCTY NOTOKa
ramMma-ksaHToB no nukam, He Gonee, % 10 10
Yucno kaHanos ALN 256 21024
Yucno sHepreTUHECKUX rpynn B 3HEpreTMYeckoM AuanasoHe
0,05-3 MaB 14-16 14-16
Yucno apxueupyembix cnekrpos 99 NPON3BONBHO
Cucremaruyeckas NOrpewHoCTb B ONpeAenexHnn MOWHOCTH 403k, % 10 10
Bpems 3agaHHbLIX 3KCNO3ULUiA, C 1-9999 NpoN3BONbHO
MakcumanbHas BXOAHAA CTaTucTUueckas sarpyska, umn/c 10° 10°
Hanpsxenue nutaHus, B 12 12
Bpems ycTaHOBNeHRUs pabouero pexuwma, MuH 1 1
Bpems HenpepbigHoi paboTbl, 4 8 NPOU3BONLHO
Ha3HaueHHbl# Cpok cnyxObt, net 5
TemneparypHsie ycnosus, °C
AN OCHOBHOro 6noka -10+ +35 nasm
ANA BbIHOCHOTO 6noka -40 - +35 -40 + +35
Macca npuGopa, kr 3,0 Nnasm
raGapuTb! npubopa, cMm
ocHoBHoro 6noka 18x16x12 nssm
BLIHOCHOro 6noxa 18 x 3,8 18 x 23,8
MakcumansHoe paccroaHue Mexay AeTeKTopom
W OCHOBHbLIM GNIOKOM, M 50 50

Mpumeyaune + 0,1-10° Mk38/u NPY OTCYTCTBUM 3aWUTHI 30HAA npubopa, 40 10° Mk38/4 — NPy NomMeweHun
30HA3 B Yexon u3 ceuHUa n A0 10° — 107 Mk3B/4 — NPU NOMELLEHUM 30HAA B KONAUMATOP U3 CBUHUA UMK
wenesa.

Npu6op CMI'M2 npegHasHaueH Ana kaprorpacdupoBaHuA NONeN ramma-usnyyeHus, onpe-
AeNEHNN IHEPreTMHECKOro COCTaBa raMma-usfydeHUs U NoMcka UCTOMHUKOB raMMa-uanyyeHus,
HaxoAALLMXCA BHYTPU KpynHorabaputHeix 06bekToB. Ox-.06ecneuvBaeT BO3MOXHOCTL OpraHu3a-
LiuM KBa3UCTaUMOHAPHBIX NYHKTOB paanonoruieckoro koHTpons. Mpubop umeer namsTL Ha 15
CNeKTpoB AN nocnepyowen nepeaayn u obpaborku 8 3BM, untepdelic RS-232, B Hem obec-
feyeHa NporpaMMHast COBMECTUMOCTb € onepaumnoHHoi cuctemont MS-DOS sepcum 6 00 v Bbiuie

Cnexrpometpuueckue npubopsl CCMN2 n CMIrN2 ceprucgpukatoe C n canurapHo-anuae-
MUOROrUYECKOro (TUFMEHUYECKOrO) 3aKNIOHEHNA He UMeKT -

OcHosHble xapakrepucTtuku npubopos CCIM2 u CMIM2 npvseaexs! B Tabn.22. .

CnektpomeTpii MoryT GbiTb OCHOBOW AN NOCTPOEHUS PA3NUUYHBLIX KH(IOPMALIMORHO-N3MeE-
PUTENbHBIX ¥ UHEPOPMALMOHHO-YNPABNAIOLIMX CUCTEM PAAUALMOHHOIO KOHTPONS. BRarogaps pas-
BUTOMY UHTepdeincy CnekTpoMeTpbl Nerko 06beauHATL B MHAHOPMaLIMOHHBIE ceTn, nubo noa-
KNIoYaTb K yXe CyLLecTByIOWUM CETAM. Passutne cMexHbix oGnacTei TexHuku no3sonseT obve-
AVHATL HECKOIMbKO YCTAHOBOK C AAPYTUMW U3MEPUTENbHBIMU NpUBopamu B namepuTenbHbie KOM-
nnexcebl. Ha Gase atux npuboOpPoOB MOXHO MOCTPOUTL CTALMOHAPHbBIE N NepeasuKHbIE CTaHLuu
PaAno3IKONOrMYECKOro MOHUTOPUHIZ U KOHTPONS cpefbl 06UTaHUA Yenoseka.

CneKTpoMeTpbl MOTyT UCMONbL3OBATLCA ANA ONEPaTUBHOrO KOHTPONA paanauUoOHHON 06CTa-
HOBKM Ha NpeAnpUATMAX aTOMHOR NPOMBLILLNEHHOCTU U SHEPreTUKK, a TaKkKe Ha BCeX CTagusax
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Ta6nuua 22. OcHO8Hbie XxapakmepucmuKu creyuanuaupoeaHHbIX
crekmpomMempu4ecKkux npubopos

HaumeHosaHue
npubopa
OCHOBHbIE ccrunz CcMIrn2
XapaKTepUCTHKU
CUMHTUNNAUNOHHbIA CUUMHTUNNAUMNOHHBIN
Tun AeTexTopa AETEKTOp raMMa-u3nyqeHus | AeTeKTop raMmMa-usnyueHns
Ha OCHOBe Kpucranna Ha ocHose kpuctanna Nal(Tl)
Nal(Tl) @40x40 mm 263x63 MM

YyBCTBUTENBHOCTL K ramma-
U3FyYeHUuto B AnanasoHe 10 24
aHepruit 0,1 — 1,2 MaB, cm?
Paspsighocrb AL 8 10
EMKOCTb KaHana 2% .4
Bpemsa npeobpa3oBanns, MKC 30 40
3JKcnosuums, ¢ 1-999 1-9999
MakcmansHas 3arpyaka, MMn/c 3.10* 1.10°

20-24 10-12
Mutanue, B nnu 220 ¢ 3apaaHbIM nnu 220 ¢ 3apsAgHsIM

YCTPOICTBOM _YCTPOVCTBOM

TabapuTHble pasmepbi, MM 330x290x140 300x300x190
Macca, kr 8 8

AAEPHOro TONNUBHOrO Unkna. OHKU MOTYT NPUMEHATLES ANA obmepa GonbluMx nnowaaen, Ana
onpeAeneHUa MEeCTHbIX pacnpeaenerit Pa3nuuHbIX PaguoHyKNUAOs, HaNpUMep, OKOHTYpUBa-
HUA MECT AAEPHbIX BbINAAECHNIA NOCNe AOEPHBIX UCTIbITAHUA U aBapwii, NPOREAEHNSA MACCOBbIX
M3MepeHuii nocne fAepHbIX aBapui

Cnexrpomerpbl HOTOHHOTO U3NYYEHWUA CO CUMHTUNNSLMOHHBIMU WU NONYNPOBOAHUKOBLIMK
AeTekTopamMu Mcnonb3yioTea B coctase CUY (cueTunkax unu cnekTpoMeTpax n3siyueHus yeno-
BeKa) ANA KOHTPONS BHYTPEHHEro obnyvenus nepcoHana un Hacenenun (cMm. pasgen 2.4).

2.4, CYeTuMKM M3Ny4YeHUn YerioBeka

CueTunku (CnekTpoMeTpbl) UanyueHus Yenoseka (CUM) npeaHasHaueHst ANA ONpeAeneHns
BHYTPEHHEro o6nyyeHns 4enoBeka no pesynsTataMm U3MepeHns akTUBHOCTWA BO BCEM TENE Unun
nokanu3sauuu 8 Tene yenoeeka (OTAENbHbIX OPraHax) UHKOPNOPUPOBAHHLIX PAAVOHYKNUAOB. OHU
npeacrasnseT cobont KOMNNEKC UNU oTAENbHbIA Npubop ANA U3MEepeHust paaUOaKTUBHOCTH, B
COCTas KOTOPLIX, KPOME TOr0, MOXET BXOAUTHL 1 BCroMmoratensHoe obopyaosaxue [39, 90-97].

DetexTupyioias yacts CUY cogepxur unu MOXeT COAEPKATL CNeayiowue aneMeHTsl: ge-
TEKTOPb! (CUMHTUNNSALUUOHHBIE UNW NONYNPOBOAHMKOBLIE, NocneaHue obecneunBaloTca KpUoc-
Tatamu), NnpeaycunuTeny, LONONHUTENbLHBIE AETEKTOPLI ANA U3MEPEHUA paAUaLIMOHHOrO GoHa,
MCTOMHUKU NUTAHUA ASTEKTOPOB, KONNUMATOPLI, 3KPaHb! (CTanbHble, CBUHUOBLIE M MHOTOCNON-
Hble).

Wameputenbhas yacte CUY cogepxuT unu MoxeT coaepxkarb CNeaylowme afeMeHTbl: ua-
MEpUTENbHDIA KaHan ANs OCHOBHOIO AETEKTOpa, uaMepuTesibHbIl KaHan Ana AONONHUTENLHOTO
[eTeKTopa, U3IMEPUTESTbHYIO CUCTEMY — aHANU3ATOP MK CNEKTPOMETPUHECKOE YCTPOMCTBO, NPO-
Leccop, UCTOHMHUK CTabUNLHOrO NUTaHus,

B 3aBucuMoCTU OT reoMeTpyn namepenus B coctas CYY BXoAST — uaMepuTenbHas kamepa,
cneunannsMpoeaHHble KPECno, KpoBaTh U Ap.

BcnomoratenbHoe o6opyaoBaHue 0BbIMHO COAEPXUT CReayloline 3MEMEeHTRI: yCTpoicTaa
3anucK 1 xpaHeHus nHopMaumu, YCTpOUCTBa AN U3MEPEHWs! MacChl Yenoseka, haHToOMb,
cnekTpomeTpudeckue ucTouHunku U v ap

KoHctpykuus CUY seinonHsietcs Takum o6pasom, utobbl oHa obecneuvsana BO3MOXHOCTb
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MX A€3aKTUBALIMK B CNiyyae PpaAnoaKTUBHOIO 3arpasHeHus.,

Ha npakTtike npumensioT pasnyurble Tunsl CUY. fenenne CUY Ha Turisl npoBeaeHo C yve-
TOM UX HA3HAUYEHURA, XapaKTePUCTUK, YCNOBUW npuMeHeHus (CTaUUOHapHOe NOoMeLLeHue unu
TPaHCNOPTHOE CPEACTBO — XEefe3HOR0POXHLIN BaroH, asTobyc v Ap.), TMNa aBapuK, KoNuYecTsa
1 KOHTUHreHTa obcnegyeMsix NUuU. ’

B cooTsetcreuu c paspabartsiBaembiM Ctavpaprom TK 45 MOK «ApepHoe npubopocrpoe-
HUE» CYETUMKU M3NYYEHUA YeNOBeKa NO SHePreTUMECKOMy AWMana3oHy ¢hOTOHHOMO MaNyYeHun
pa3spenalT Ha HU3Ko3HepreTudeckue (AvanasoH aHeprum cotoHoB oT 10 a0 200 kaB) 1 BbICOKO-
aHepreTuueckue (auanasoH aHepruu doroHos ot 100 k3B po 3 MaB) [92,93]. Mepsbie, B 0CHOB-
HOM, UCNIOMNb3YIOT ANA OTPeAESNEHUA COAEPXAHUA NNYTOHUA, aMEPULIUS U ypaHa B flerkux u apy-
rux opraHax. Bropeie, 8 OCHOBHOM, UCTIONL3YIOT ANA ONPEAENEHNA COAEPXAHUA BbICOKOIHEpre-
TUUYECKUX PAAVOHYKNUAOB, B TOM YMCAE NPOAYKTOB akTusauuu u aenexus (¥Cs, *Co) Bo scem
Tene yenoseka Unu B OTAENbLHLIX opraHax.

CueTUMKU U3NYHEHUS ANA- UIMEPEHVSI HN3KOIHEPreTUMECKUX PAAUOHYKNUAOB PasaensioT Ha
ABa Tuna.

MuHUManbHo-geTekTUpYeMan akTUBHOCTD B CTAHAAPTHLIX YCNOBUAX M3MEPEHUA OTHOCUTENb-
HO 5 % [OBEPUTENBHOrO UHTEpBana Ans «HU3KoaHepreTudeckoro» CUY Tuna 1 gonxwHa cocras-
naTe 20 Bk gns 2'Am u 2%U, a ana tuna 2 - 40 bk ansa 2'Am v 20 Bk ana 25U,

OHepretuyeckoe paspeLleHne CLMHTUANALMOHKROIO AeTekTopa (no MLWIMB) He aonxHo npe-
Bbiwate 25 kaB ana ramma-nudnm 59,54 kaB ana 24'Am unu AONXHO BbiTh YCTAHOBNEHO pa3pa-
60TunKOM annaparypsl, HanpUMep, NO COrNacoBaHuIo ¢ NoTpebuTenem annaparypbi. HepreTn-
Yyeckoe paspelleHne AnNA repmMaHueBoro nosiynposofHukoBoro aerekropa (MLUNB) He aonxHo
npesbiwars 1,5 kaB gna ramma-nuHun 2'Am 59,54 k3B n He Gonee 2 k3B ans raMmma-nuinu Co
122,1 3B vnu aonxKHo GbITb YCTAHOBNEHO pa3paboTUUKoM annapartypsl.

WHTerpansHas HenuHeRHOCTL annapaTypsl CO CUMHTUNNAUMOHHBIMK ZeTekTopammn oGonx Tu-
noB HuskoaHepreTuieckux CUY He pgonxHa npesbiwars 0,5 %, annaparypbl ¢ repMaHnesbiMKu
nonynpoBoaHKKOBbIMK aAeTekTopamu - £0,1 % ana CUY mna 1 un £0,2 % ans CUM Tuna 2.

CueTunKu U3NyHEHNA YenoBeka ANsA M3MEPeHUs BLICOKOIHEPrETUYECKUX PAaAUOHYKIIMAO0B B
3aBUCMMOCTM OT UX XapakTepUCTUK U MUHUMANbLHO-AETEKTUPYEMOI aKTUBHOCTU OTHOCUTENLHO
1% nosepuTenbHOro MHTEpBana pasaensior Ha 4 Tuna.

CWM 1una 1 - ycraHoBKa ANS TOYHLIX U3MEPEHUI COAEPXKaHWA Manbix aKTUBHOCTEN B Tene
yenoeeKa C aHannu3om pagnuoHYKNMAHOro coctasa u NPOCTPaHCTBEHHOrO pacnpegeneHns B yc-
JIOBMAX O4EHb Marnoro paguauuoHHoro coHa. B ocHOBHOM npuMeHsieTcs ANa uccneaosaTensc-
KWX UK 3KCNepTHbIX Uenei B naboparopusx, yHusepeuteTax, rocnutansax. 3tu CUY moryT GeiTh
ncnonb3osaHb! Ansa arrectaumu CUY BToporo u TpeTbero Tunoe. MismepeHns npoeoaAaTcs B 3a-
LWUTHOIM HU3KO(POHOBO Kamepe, cCHabXeHHOo! CUCTEMOI BeHTUNALMKA, MUHUMANLHO-AeTeKTUpY-
emas akTuBHOCTb ®°Co — 20 Bk, '¥'Cs — 40 Bk.

CWY Tuna 2 — ycTaHoBKa ANS M3MEPEHUN COAEPXaHUA aKTMBHOCTIA B TENE 4Yenosexa ¢ aHa-
NU3OM PaANOHYKNUAHOMO COCTaBa U NPOCTPAHCTBEHHOMO pacnpesenceHus B YCNOBYSX Manoro
thoHa. [puMeHsieTCA B MHCTUTYTaX NO UCCREAOBAHUIO aTOMHOMN aHeprum, ASC, UeHTpax no ne-
YEeHWIo NOCIe AAEPHLIX aBapui U T.4.

Hasnauenune CUY — nepuoguuecknin kKoHTponb. MUHUMaNbHO-AETEKTUPYEMAs aKTUBHOCTb
%Co — 40 Bk, *'Cs — 80 Bk.

CWM tuna 3 — npuBop ANs MacCoBbLIX U3MEPEHUN COAEPXAHUA aKTUBHOCTU B OpraHusMe
nepcoHarna u Hacenenus nocne AAepHLIX aBapuit ¢ atanuaom unu 6e3 aHannaa paawoakTMBHO-
ro cocrasa. CUY ¢ TeHeBO# 3a1UTON, OFPAHNMUEHHON NO BECY, MOXET NPUMEHATLCS ANS U3Mepe-
HUS KaKk B CTAUMOHAPHbLIX YCNOBUAX, Tak U B NOABWKHBIX CpeacTBax (KenesHOA0POXHbLIN BArOH,
aetobyc, aBTomMobuUnb, BEPTONET, NNaBCpeacTBa v T.M.).

Hasnauenne CUY — maccoBble 06cnenoBalus HaCeNneHns Ha TepPUTOPHAX, 3arpASHEHHbIX
PaauoakTUBHbLIMK BelecTBaMu B pesynsrare aBapuit. MuHUManbLHo-geTekTMpyemas akTUBHOCTb
%Co - 200 Bk, *'Cs — 400 Bk.

CW4 tuna 4 - npubop Ans vamepeHna cogepxanus HyknuAoB Ge3 onpeaeneHnn cocTasa u
NPOCTPAHCTBEHHOrO pacnpefeneHns HyKNUAoB UNK NPU U3BECTHOM HYKSTMAHOM COCTaBe.
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CW\ 4 Tuna oTHOCATCA K KNaccy NopTaTueHbIX KNW NEPEHOCHBIX.

HasHadenne CUY ~ npenBapuTenbHan OLeHKa YPOBHEH COASPXaHVA FaMMma-nuany4aowmx
PaauoHYKNMAOB B TENe YernoBeka npu Maccosom obcnefosaHny HaceneHHbIX PalioHoB, 3arpas-
HEHHbIX PaauoaKTUBHLIMK BewlecTBamn. Cpeau aoctouHets CUY Tmna 4 — Hecnoxeie onepa-
UMM NO NoaroToBke K paGoTe, NPocToTa B aKCnAyaTauun U BO3MOXHOCTb GbicTporo obeneposa-
HUA HaCeNeHWs HENOCPEACTBEHHO B MECTax NPOXVBAHUA.

MuHUManbHO-AETeKTUpYeMas akTUBHOCTL ©Co — 200 Bk, *7Cs — 400 Bk.

OHepreTudeckoe paspelleHne CUMHTUNNALUOHHBIX AeTekTopos (MUMB) scex yetbipex Tu-
nos Ans ramma-nuHnv 661,7 kaB **7Cs He Gonee 9 % unu 4ONXHO GbITb YCTaHOBNEHO pa3pabor-
YUKOM annaparypbl. SHepreTuyeckoe paspeLleHe repMatneBsoro RONYNPOBOAHUKOBOO AETEK-
Topa (MNWWNB) ans ramma-nuHuK 661,7 k3B '¥Cs He Gonee 2 k3B, He Gonee 4 k3B gna ramma-
nuHuu 1,332 MaB ®Co unu ponxHo 6biTb ycTaHOBREHO paspaboT4UkoM annapartypbl. HepreTu-
Yeckoe pa3peweHue repmaHueroro gerektopa (MLLUMB) o6vemom 50-100 cm® Ans ramma-nuHum
1,332 M3aB %“Co He gonxHo npesbiwaTs 3 %.

WHTerpanbHan HENWHENHOCTL annapaTypbl CO CUMHTUANAUNOHHLIMU BETEKTOPAMMU He JONXK-
Ha npesbiwartb 0,5 % ans CUY tuna 11 2, £1 % ans CUM tuna 3. ins annapatypb! C repmaHu-
©BbIMU NONYNPOBOAHUKOBLIMU AETEKTOPAMU OHA He A0MmKHa npeBbiwars +0,1 % ana CUY tuna
1, 0,2 % ans CUMY tuna 2 u He 6Gonee +£0,3 % ana CUY Tuna 3.

Bpems usmepenvs ans CUY tuna 1 1 2 He ponxHo npeebiwars 30 MuH, a ans ans CUY tuna
3 n4 - 6onee 5 MUH, HO B TO e BPEMA He A0MXHa BbITb UCKAIOYEHA BOSMOXHOCTb U3MEPEHMIA B
TeueHue Bonee ANUTENLHOTO Nepuoaa.

Mpn usmepeHUAx ManbIx aKTUBHOCTEN paAVaLMOHHLIA (DOH Ha paBovem MecTe He JAONXKeH
npesbiwars 0,25 Mk3B/

MNorpewHocTs n3mepeHns akTUBHOCTU AN CUY co CUMHTUNNAUMOHHBIMK AETEKTOPaMU He
L[ONXKHA npesbiwaTh 25 % (tun 1), £30 % (Tun 2, 3) 1 £50 % (vun 4). na CUY ¢ repmaHneBbiMU
NonynpPOBOAHUKOBBLIMU AETEKTOPaMK NOIPELIHOCTL U3MEPEHUA aKTMBHOCTU He AOMKHA NpeBbl-
wats 25 % (tvn 1) 1 £30 % (tun 2 1 3).

NpumeyaHue. NoapoGHele xapakTepucTUkM CNEKTPOMETPOB NpueeaeHs! B paaaene 2.3 «Cnex-
TpoMeTpUYeckas annaparypa»

Mo pesynsTatam npoBeaeHHbIX ¢ noMowbio CUY obenenosaHuin 6uinu paspabotansl MeTo-
AMYECKME YKa3aHUA U3MEPEHUSA CcoaepXKaHuaA LIE3NA 8 OpraHn3me Yyenoseka nepeHocHsim CUY 8
OTCYTCTBUM APYrUMX ramma-u3nydaiolmx paauoHyknuaos (Npy aTom Bknaa kanus-40 cuutaertcs
npeHeGpexumo mManbiv). Metoaudeckue ykasaHua yTeepxaeHbl 8 MuHuctepcrsax 3apaeoox-
paHeHus Poccuu, Benapycu v Yepaure: [91]

B 1a6n.23 npuBeaeHbl KaTeropun OLUEHKU pesynsLTaros obcnesoBaHui.

CratucTudeckut 3Ha4Mmblil 00BEM 3MEPEeHWUA, NPOBEAEHHbIIT C NTOMOLWILIO NepeHOCHbIX CY,
npuBen K BOSHUKHOBEHUIO TEXHOMNOTMU MACCOBOrO MHCNEKUUOHHOIO KOHTPONA COAepXaHus pa-
OMOHYKNUAOB B OpraHU3Me Yernoseka, no3sonaioule:

* OCYLLECTBNATL KOHTPOMb BONbLLLMX FPYNN HAaCeNeHUs 8 MeCTe NX NPOXUBAHNA C LUeNLIO one-
PaTMBHOIO BbIIBNEHUA NIOASIA, HYXXAAIOWMUXCA B CPOMHOM AeTanbHOM obcnegosatumy u co3na-
Hus BaHKka faHHbIX NO NPOrHO3MPOBAHUIO A030BbLIX HATPY30K HA YENOBEKa;

* NPOBOAUTL NEPUOAUHECKUIA KOHTPONb HACENEHWUA, NPOXUBAIOLIEro Ha 3arpasHeHHbIX Tep-
pUTOPUSX, TK. paccunTLIBaTL Ha 6esycrnoBHoe BLINONHEHWE NpaBunN paauaumMoHHoi 6esonacHo-
CTn HacernieHneM (0cOGEHHO AeTbMM) U NoNaraTbCA Ha “4UCTbiE” NPUBO3HBLIE NPOAYKTHI, NCKNI0-
4YuB NPOAYKLUUIO NTUYHOIO NOABOPLA, HE NPUXOAUTCA,

* NPOBOAUTL perynapHoe Habnioaexne u o6cneaoBaHve HaceneHus, a no Xenakuio - Kaxao-
ro xutenn Poccun (xak aTo Aenaetca B pecnybnuke Benapycs # Ha Ykpaune), 4tobel He npony-
CTUTh CnyyaliHble NOCTYNNEeHUst C NPOoAYKTaMn PaguoHYKNUAOS Lie3us-137, YTO NCKIIONUT nepe-
obnyueHue;

* KOHTpONKPOBaTL 3(P(HEKTUBHOCTL NEUYEHWUA B CTALUOHAPHLIX YCNIOBURX CrieLManu3npoBaH-
HbIX yyYpexaeHun

XapaKTepucT1ku OCHOBHbIX OTEYECTBEHHbIX CHETUNKOB U3NYYEHUA YENOBEKA NPUBEAEHDLI B

Tabn.24.
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Ta6nuuya 23. OyeHka pesynsmamoa 06cnedosaHUs NO Kame20puUsM

PesdynbraTthl
Kareropus AXTUBHOCTb, KBK
B3pOChibe aem
1 kareropus | BesonacHo MeHee 7,4 meHee 2.5
2 kareropus | [oBblweHo 74-26,0 25-90
3 kateropus | NOBTOPHLIE N3mepehusi Yepes 3 Mec. 260-122,0 | 90-410
4 kateropus | Hanpaenexve Ha MeauumHckoe obcnenoeanve | cebiwe 22,0 | cabiwe 41,0

K cuetuukam uanyyenus yenoseka Tuna 3 cneayeT Takke OTHECTU CneLuanu3upoBaHHbIA
MpuGop papuomerpuyeckusi PUM-02C. OH npeaxasHayeH ANs USMEPEHUR COAePXKaHUA ram-
Ma-U3nyyaiowmx paauoHyKnMaos B AuanasoHe aHeprui ot 0,1 no 3 MaB, paBHomepHo pacnpe-
AeNnexHbIX B OpraHuame yenoseka, u noga-131, HaxoasuW(erocs B WUTOBMAHONW Kenese.

[vana3son namepeHus npu onpeseneHun akTUBHOCTU paauoHyKnuaa uesus-137 B opranus-
me denoseka 37-370 MBk, noaa-131 8 wurosuaron xenese 0,37-37 MBk, npu aonycxaemo
OCHOBHOW norpetuHocTh He Gonee 30%. MpuGop npeaHasHadeH anA o6cnenosanun nuy, yya-
CTBOBABLUUX B NIVKBUAALIMM TAKESNbIX PAAUALIMOHKBIX aBapui.

W3 nocnenxux paspaboTok cnepyet otmeTuts CUY asToMaTusuposaHHoi cuctems YIOK Bon-
rofoHckot ASC B coctase aBTOMaruaupoBaHHoi cuctembl WK nepsoro 6noka BonroaoHckoi
A3C Ans KOHTPONs BHYTPeHHEro obnyuekns nepcoHana ucnons3osaHsl ogud CUY Tuna 2 u asa
CWY Tuna 3. CiAY Tuna 2 cospaun Ha ocHoBe koakcuansHoro repmanuesoro MM GEM 30185 u
oaHonnarHoro cnextpoMerpa SBS-60. 31oT Xe cnekypomeTp ucnonbaosaHd B CUY 3-ro Tuna: 8
KOHTPONbHOM Ha ocHoBe 6noka getektuposanus BASM-16MNP co cunHTunnaropamu Nal(Tl) pas-
mepoM Z150x100 MM 1 B loaHOM Ha ocHoBe 6rioka aeTexTuposanua BA3-36 co cuMHTUNNATO-
pom Nal(T!) pasmepom @75x75 mm

YkaaanHoie CUY ofecneuensl cneuuanisupoBaHHONM KPOBATHLIO, a Talke KpEeCnoMm (reomer-
PUA UIMEPEHNS «C3aAW») U CTOMKOV C KONNUMaTopamu ANs AETEKTOPOB.

Bo BcepoccuitckoM LeHTpe 3KCTPeHHO! U pagnaumoHHoin meguuuibl MUC cospaetea auar-
HOCTUKO-A03UMETPUUECKUIA KOMMIEKE ~ BbICOKOUYBCTBUTENLHBLIN HM3KO(POHOBBLINH CREKTPO-
MeTp M3nyuyeHu# Yenoseka Tuna 1 ans akcnepTHbix o6cneaosaHui.

OH npeaHasHa4veH ans onpeaenexus

* aKTUBHOCTM raMMa-u3nyJaroLux pajuOHyKNMA0B BO BCEM Tene,

» coaepXanua °Sr 8 KOCTHOW TKaHu;

* COAEPKAHUS TPAHCYPAHOBLIX PAAMOHYKNUAOB (#'Am, #°Pu v ap.) B Nerkux;

* COAEPXaHUa U NoKanu3aumy ramma-uanyvaiowmx paauoHyKNMA0B B OPraHax v TKaHsX.

NpogonxuTensHOCTL 0AHOro 06cneaoBaHus No NONHoOU nporpamme 50-60 MUH.

CWY nossonuT NpoBOAUTL MCCNIEA0BAHNSA B LIENAX:

* YCTaHOBNERUR hakTUECKONn CYMMapPHOW NOTNOWEHHON [03bl 06NYyYEeHUS OpraHu3Ma B ye-
NOM, a TakXke B OTAENbHLIX OPraHax U TKaHAX;

* chopMupOBaHUS TPYNN NOBLILIEHHOTD pUCKa,

* AnarHoCTukut U NPOrHO3UPOBAHUA COCTORHUA 340POBLA cnacarefnem - y4acCTHUKOB nukeuaa-
LM NOCNEACTBUI pPaanaLIMOHHLIX aBapwiA, nNuu, NOCTPaAasWNX B pe3ynstate paavaluoHHbIX
aBapuin, B TOM YUCNE XNTENew 3arpA3HEHHbIX TEPPUTOPUIA, 2 TakKe NepcoHana npeanpPuUATUi
aTOMHO-3HEPreTUUECKOro KoMnnekca

TunoBas CTPyKTypHas Cxema NocTa A03UMETPUYECKOTO KOHTPONS NEPCOHana paanaLnoHHO-
onacHoro obvexTa npuaeaeHa Ha puc.4 (OTAENbHLIE TEXHUYECKME CPEACTBA, NPUBEAEHHbIE Ha
PUCYHKE MOryT BLINONHATL 0GbeAnHEHHbIe hyHKLMKM) B nocre MOXET GbiTb NPEayCMOTPEH WH-
¢hopMauMOHHbIN BLIXOA B BLILIECTORALLYIO cucTemy PK.

2.5. Cuctembl paaMauMoOHHOro KOHTPOnaA
Cneuuduka u pasHooGpasne CMCTEM PAAUALIMOHHOIO KOHTPONSA CBSI3aHbL CO CREUUMUKON U
pasHoobpasuemM KOHTpoNUpyemsix 06bekToB, B TOM uucrie o6bektos ATL, ASC, pasnoobpasu-
€M TeXHOSNOrU4eCcKUX NPOUECCOB HAa HUX Y CBA3AHHLIX C HUMU U3MEPUTENbHLIX 3aAaY. Ha o6bek-
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Tabnuya 24. Cyemyuku uanyyeHuss Yenoeeka

Tun u HaumeHosarue CUY CW4 Tuna 1 CWM tvna 2 CU4tmna3| CUYTuna g
«MPOrPECC- «CMEKTP- pur-o7n*
cuy22* |cn4y28*{ CY-K* | CEr-02T CEr-o1T FTAMMA cHd (PUr-07N-T,
OCHOBHbBI® XapaKTEPUCTUKH (CUY) » ** » PUr-07n-m)
MuH peTekTupyeman
aKTMBHOCTb, Bk
no "*'Cs 8o scem Tene, 20 20 1000 740 800 1200 1000
no "'} B wuToBMAHOI Xenese, 600 370 50 100
no %°Co, *¥'Cs, *Mn, *'Cr B nerxux, 800 370 200 -
no *'Am 8 nerkux/nevenn 10/20
Bpemsa usmepeHus, MuH 5 5 10 10 5
0,2-3,0
Aunanason anepruu chotoHos, MaB 0,1-2,5 0,05-2,5 | 0,006-1,5] 0,05-3,0 0,05-3,0 0,03-3,0 0,2-3,0 (co cmeHo
AHEPreT.oKoH)
3HepreTnueckoe paspeuwexue 2,5 k3B 5 xaB
no n':muu 661,7 K%B,p%, He Gonee 18 no *°Co ansa *°Co 8 85 9
NMorpewHocTb uamepexus, %,
He Gonee 30 30 30 10 10 30 20
Pa3spsagHocts AL, kananst 4096 4096 4096 1024 1024 1024
nna cuuHTUAN cur::&:'?)n' cuMHTUAA. cynHTMNA.
Twn 1 paamepbl AeTekTopa ng;:l;l JZMM 2;})“3“3 ¢ on:ou Tungrg?'m( Nal(T1) D63x63 MM @ z.jgl)'m Nal(Tt)
250 o’ 263x63 MM | (2150x100 mMm C KONNUMAT. 263x63 mm
C KONAMMar )
Css3s ¢ [TOBM v npuHTepom ecTb ecTb eCTb eCcTb ecTb ecTb ecTb €eCcTb
Macca ¢ sawuron, kr 18000 30000 30000 420 380 120 16 2,5
Hanuune ceptucukaros
nsammqenanM,CQSMOMT *oo roe- o roe- - roo- v o
Mpumeyanue. * - Ha 3T CUY umMeeTCA METOANKA n3MepeHuil, yTeepxaeHHan Muxsgpasom PO, CUY 2 2, CUY 2.8 n CUM-K ~ CHY THL, NBD;

PUrr-07M-T- uamepenne coaepxans '*’'Cs n ¥?Th s opranusme, PUM-07M-M — nameperue ramma-u3nyqaiowmx pasnoHyKnnaos,
MHKOPTIOPUPOBAHHLIX B Tene Yenoseka;
** . BOIMOXHA NocTaska moauchbukaumu npubopa AnA onpeaeneHun coaepxkannn ®Sr B KOCTHLIX TKAHAX C NOMOWBIO CLMHTHINALN-
OHHOro NNACTMKOBOrO AeTexTopa 6eTa-uanyuenns S40x10 mm. Tpy tuw = 30 mun MJA (1-6)-10° Bx.




Tax ATl nameHsercs Habop pagvorYKNUAOE, onpeaensiowuit paauatMoHHylo 06CTaHoBKy, OT
panoHa n TopoHa Ha cTagun nobblumn n nepepaboTkn 4o 25U, 2°Pu 1 NPOAYKTOB UX AeneHua Ha
cTanuu nepepaboTku orpaboTaHHOro TONNWBA, a TaKkke TPUTUA U “C.

Wayuenve u copMynupoBaHme 3aaau KOHTPONRA HA KOHKPETHOM obbekTe Npoucxoauno oa-
HOBPEMEHHO C CO34aHNeM TEXHONMOrMHEecKux NPoLIeCCoB U COOTBETCTRYIOWEro 060pyAOBaHus.
Ha craguu ctadoenenus AT mHorne 3apauv paavauuoHHOroO KOHTPONA peannus3osanuch B Buae
KOHKPETHOI annaparyps! HENocpeACTBEHHO Ha caMux nNpeaAnpuATUAX. OAHOBPEMEHHO BLIABNA-
NUCb ¥ TUNOBbLIE 3afaqn KOHTponsa obLume ANA PasNUUHLIX NPesNPUATHA. BONLIWKUHCTBO Takux
3anav 6biN0 peann3osaHo B BuAe NPOMLILLAEHHOW annaparypbl. B 3aBMCUMOCTH OT TMNA KOHT-
ponupyemoro 06beKTa 1 petuaemblx 3a4a4 CUCTEMbI PAAUALIMOHHONO KOHTPOTS HOCAT HaUuMEHo-
saHus AKPB, CPK (KTC PK), ACKPO (EFACKPO) v ap.

MockonbKy OAHOKAHAMbHBIE CTAUMOHapHbIe PaAVOMETPbI-CUTHANU3ATOPLI He MOrnk B Non-
HOM Mepe pelarb 33434y PaanaLioOHHOrO KOHTPONA UEXOB U NPeANPUATUA, Bo3HUKNa Heobxo-
AVUMOCTbL B CO3aHUK MHOMOKAHAMNbHLIX CUCTEM AWCTAHLMOHHOTO KOHTPONA. JTa 3aaada snep-
sole 6uina pelueHa ¢ cozgaHneM ycTaHoBok Tuna YCUT. CurHanbHo-usMeputTenbHble yCTaHOBKU
YCWUT npepHasHauanucb ANS AUCTAHLIMOHHOTO KOHTPONA U CUTHANU3aumMmu O NpesbitueHun 3a-
AAHHOFO YPOBHS TOMBKO MOLUHOCTH 3KCMO3ULUOHHO A03b! ramMMa-usnyyeHus. Ycravosku YCUT
coirpanu BaxHyto poris B obecneuenun Heobxoaumeim ob6opyaosannem obvekros ATL, Ha nep-
BbIX Tanax ux pa3sutua [IManasoH uamepeHus, NepekpbiBaeMbiii ycTaHOBKaMuK 3TOro TMna, co-
crasnan ot 0,01 a0 10° mkP/c. B nocneayowem coctas YCUT Obin pacwmpeH 3a cyer Bkniove-
HUA BNOKOB AETEKTUPOBAHUA NHEPTHLIX ra308, YTO 3HAUNTENBHO PACILMPUNO UX BOSMOXKHOCTH B
pelLeHnn 3afay paauauuorHoro koHTpons [98). OanospemenHo Gbin cosnan n pag pagvomer-
POB, pelaBLunx NokanbHbIe 3aaa4n TEXHONOINYECKOro KOKTPONA

PassuTie anekTPOHHOR TEXHUKU U pacluMpeHne U3MepuTensbHbIX 3agad obycnosuno cosna-
HWE MHOTOKaHaNbHOW MHOPMAaLMOHHO-U3MepUTENbHOA yeTaHosku «Cuctemar» (8004-01), ko-
Topas 3aHa4uTensHO NPEBOCXOAUNA MO CBOUM BO3MOXHOCTAM YCTAHOBKV MEPBOr0 MOKONEHNA.
Ee coctae 6bin paclmpen 3a cueT skniodeHus 6nokos aetekTuposanun 6eta- u ansbda-akTus-
HbIX 23P030Ne, TENMOBLIX ¥ NPOMEXYTOUHBIX HEWTPOHOB U Gonee coseplueHHbIx 6nokos peTek-
TUPOBaHUA ramma-nsnydyeHuns Ycradoska «Cucreman» Gbinna nocTpoeHa no onNpoCHOMY MPUHLKN-
Ny W BbINYCKanack B pasriuyHbIX MOAMGUKALMAX, OTNUYAIOWMUXCA Yucnom kaHanos (ot 50 go
250) u ux coctasoM. IhdeKTUBHOCTD U LIENECO06PasHOCTbL LIEHTPanu3aLum KOHTPONS, KOTopas
Briepeble Gbina NPOAEMOHCTPUPOBaHa ycTaHoBKaMK «Cucremar, Gbina fokasaHa yCHEWHbIM
ONbITOM 3KCNAyaTauun YCTaHOBKY 3TOr0 TMNa BbiNYCKanuch NPOMbILWLNEHHOCTLIO B TeueHue 1967-
1978 r.r. [39]

Ha atom atane ycraHoBku «Cucteman, B COCTaB KOTOPbIX BXOAUNKU AONONHUTENbHO GNOKK
RETEKTMPOBAHUA PAANOAKTUBHBIX FA30B 11 a3apo3onen, Obinv yCTaHOBMEeHb! Ha pa3niuHble 06beKTb
ATU, B TY. 1 Ha nepBbIe peakTopHbie ycTaHoBku U ASC. MNo Mepe HakoNneHns onbiTa akcnnya-
Tauuu npeanpuaTit ATL NPUILNO NOHUMaHWE B HEUBXOAUMOCTU KOHTPONA He TOMbKO CaMuxX
NPeaAnpuATINA, HO U KOHTPONA PaAWALNOHHOK 0BCTAHOBKN BOKPYT NPeanpuUATUiA YenewHbiM pe-
WweHneM 3Toi 3aaaun ObIN0 co3naHue YCTaHOBKM «AHTEHHa», ABNAIOLLENCA MHOroKaHanbHou
CUCTEMOI KOHTPONSI paanaLMoHHON OGCTaHOBKM Ha TeppuTOopUu ¢ nepepaveit pesynsTaTos no
pagunoceaan. OCHOBy cucTeMbi COCTaBNANKU NOCTbl KOHTPONA C 6nokamu AETEeKTUpoBaHUA MOLL-
HOCTU 3KCNO3ULMORHOM Ao3bl [IM-1, no3sonsemMe NPOBOAUTL U3Meperus B auanasoHe or 0,03
Ao 30 mkP/c n nepeaaBats peaynsTarts! No paauokaHany [39]. Bonbwas asanuTuieckas n opra-
Hu3auuoHHasn pabota 6bina BeinonHeHa B 80-90 roawl B pamkax HAP n OKP «Opewnuk», «Ceit-
Bany», «lop6ay», «Jlapra-[iorone», «Pednekc», EFTACKPO u ap. [6,100-103].

HakonnenHsiit k 70-M rofam onbIT 3KkCNAyaTauMu cucTeM NEPBOTO U BTOPOTO NOKONEHWUHR, a
TaKkXKe 3HauMTenbHOE pacwuperue TpebosaHuit K paanauMoHHOMY KOHTponio (Hosbie HPB-99 u
OCMOPB-99) nossonunu cchopMynuUpoBaThL HOBbIE NOAXOALI K MOCTPOBHWMIO CUCTEM paanaum-
OHHOrO KOHTPONS TPETLEFO W YeTBEPTOro Nnokonexui [36,104].

OcHoBHbIE 3aaa4K ANS COBPEMEHHOI CUCTEMbI PAAUALIMOHHOIO KOHTpONs Bbinu cchopMynu-
poBaHbi creaylowum obpasom:

* U3MEpEeHUe MOUWHOCTYU A03bI FaMMa-U3NyYeHus;
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Puc. 4. THROBAR CUDYXTYPHAR CXAMA ACCTA JOINUGTPHUSCKODC KONTPONK

PARKALMOHNO ~OACHOO OGAaARDA .




Cucrema paavaunoHHOro KOHTponA
paauauMoHHo-onacHoro obvexra

// |
AC xonTpona AC PK AC po3vmeTpu- Koutpons
COCTOSIHUR 8 pabounx 4ecKOro KOHTpO- ACKPO <>} sbibpocoB
UCTOHHMKA noMeLyeHNAxX ns nepcoHana u cbpocos
Py e —
| | Na6opavopus NepepsnxHbie ||
| KOHTpONst na6opaTopuu '
«BHEtUHEN «BHEWHen
Il cpeas» cpenbi»

e e e — — e ——d

Puc.5. Cocmas cucmembi paduayuoHHO20 KOHMPONs paduayuoHHO-0nacHo20 obbexma u 603-
MOXHble eapuaHmbl UH(hOPMaYUOHHBIX MTOMOKO8 8HymMpu 06bexkma

* U3MepPEHME NFIOTHOCTU NOTOKA anba-, 6eTa- u HENTPOHHOO-U3NYYEHUR;

* uamepeHune 0ObLEMHOI aKTUBHOCTU PaAnOaKTUBHLIX adposonen anbda- u 6era-akTuBHbIX
OONroXuByLUMX HYKNMARoB B pabounx nomeweHUsx n suibpocax;

» n3meperue 06bLEeMHO| aKTUBHOCTH PaAUOAKTUBHLIX FA30B U Napos B pabounx nometrleHu-
Ax v BbiGpocax;

* UaMepeHue 06bEMHOW aKTMBHOCTY PaAVOHYKNUAOE B XXMAKOCTU U B XMAKKUX Cpeaax;

* N3MEpeHue MOUWHOCTU AO03bl FAMMa-N3NyYeHNs, 0GbEeMHON K YRENLHOW aKTUBHOCTM NPo6
06beKkToB OKpyXaloLlei cpeap.

PaccmoTpum coctosHue obecneyeHHOCTH 06beKTOB aBTOMaTU3MPOBAHHLIMW CUCTEMAMK pa-
ANALMOHHOrO KOHTPONS NO CNeAyIoWUM HanpaBNeHuaM:

« cuctembt PK gns ASC;

« cuctembt PK ana ATY,;

* NOACUCTEMBI KOHTPONSA BbiBpocos u cOpocoB;

« cuctemsl (noacuctemsl) KPO Bokpyr o6bektos (ACKPO).

OueBuaHo, KOrga UAET peyb O CUCTeMe «pagualmoHHoW GesonacHOCTU» criefyeT UMETb B
BUAY KOMNIeKcHoe oBecneyeHne BCemMmu NN OCHOBHEIMM BLILUENEPEUUCTIEHHLIMU CUCTEMAMMU U
nogcuctemamu ofiHoro obvexta. MMeHHo 3TOT noaxoa AukTosan HeobxoaumocTb paspaboTku
KOMNNEKCa TEXHUYECKUX CPEACTB PaANaLIMOHHOTO KOHTPOSA U CO3aHNA Ha UX OCHOBE TUMOBbLIX
cuctem PK aons pasnuuHbix paguauvMoHHO-onacHbiXx 06bekTos (puc 5).

2.5.1. AsromaTuanpoBatitibie MHGOPMALIUMOHHO-U3MEPUTENbHEIE CUCTEMbI.

Cuctema paguaumonHoro koHTpona AKPB-08 npeaHasHaueHa Ana ucnonbaosaHus Ha A9C
1 ApYrux paguauuoHHo-onacHbix obbekTax B3ameH ycrapeBwux komnnekcoB AKPB-03 «Ceii-
san» u AKPB-06 «opbau». Habop TexHuuecknx CpeacTs, COCTaBAAIOLMX arperaTupoBaHHbINA
komnnekc AKPB-08, nossonseT npoekTHbIM NyTem CO3RaBaTb CUCTeMy KOHTPOSA paanuaLnoH-
Hou 6esonacHocTu o6vekToB {39,100,101].

TexHuueckue cpegcrsa AKPB-08 o6ecneuvBaloT:

* ONEPETMBHLIA KOHTPONDb 3a NONSMU U3NYYEHUS N aKTUBHOCTLIO PaANOHYKNMAOB Ha pabounx
MECTax ¥ B NPOU3BOACTBEHHbIX NOMELLEHURAX;

* KOHTPONb 3a HePacnPOCTPAHEHUEM PAAUOAKTUBHLIX 3arpA3HEHU B NPOXOAHLIX Y Bblean-
HbIX NYTAX BHYTPY Y1 HA rpaxnLe KOHTPONUPYeMbIX 06LEKTOB;
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* KOHTPONL 32 YPOBHEM PAAUOAKTUBHLIX U3NyyeHul 8 Tpybonposoaax, cucteme BOQO- U raso-
OMMCTKY, B cUCTEME BeHTUnsLUMK, npu cbope n Buibpoce paguoHyknMAoB 3a npeaensl ob6bexTa;

+ ONOBELEHNE O NPEBLILIEHUN AONYCTUMbIX YPOBHEN 3arps3HEHNA OAeXAbl, 00YBU, KOXHOTO
NOKPOBa, aBTOTPAHCNOPTa;

* KOHTPONb PaanoakTMBHLIX c6pocoB 1 BbIGPOCOS;

* KOHTPONb A03bl 06Ny4YeHUs nepcoHana npu Becex pexumax pabotb.

Ha ocHose TexHuuecknx cpeacts xomnnekca AKPB-08 cnpoekTuposaHbl CUCTEMbI paavaum-
oHHo# 6esonacHocTu ana peaktopos Tuna BBP u PEMK. Cuctema ycnewHo akcnnyatupyertcs
Ha OTeveCcTBEeHHbIX U 3apybexHbix ASC .

OcCHOBHbIE TEXHUYECKUE CPEACTBa 3TOr0 KOMMIEKCA COOTBETCTBYIOT TpeGosaHuam «O6wmx
npaeun 6esonacHoctu (OlNB-88)» u cneumanbhbix ycNosuid NocTasku 060pyaoBaHus, matepua-
NOB U n3aenvin Ans o6bLekToB atomHoi aHepretuku (CYM) u FOCT 27452,

Bnoku 1 ycTpoilcTBa AETEKTUPOBaHUS MOHU3NPYIOWKUX u3nyyeHnin AKPB-08 umelor cneayio-
e M3MepuTenbHble XapakTepUCTUKA:

MOLLYHOCTL 3KCMNO3UUMOHHON A03bl FamMMma-usnydedus, Py 10° - 10
o6beMHan akTMBHOCTb, Br/im®

WHEPTHLIX PAAUMOAKTUBHbBIX ra3oB 2,510%-10"
BeTa-uanyvarowmx aaposoneu 25 -10°
paaAvoHyKNUAOB B OCTPOM nape naponposogos MM 10° -5 10°
paauoHyknuaa '®N B ocTpom nape naponposoaa M 3.10°-5.10°
PaAvoHYKNIOB B XWUAKOCTH 2.5.10° - 3,7.10%
paavioryknuaa *Na B xuakoctu

NMOTHOCTL NOTOKA 3aNa3fbIBaOLLIUX HEATPOHOB, H/C M2 10* =10’
CPeAHns 3a CyTKM 06bEMHAs aKTUBHOCTb BLIGPOCOB, BK/M®

napoB paauoHykMUAa ' | B CMeCH C APYrMMU PaBUOHYKIMAGMM 0,27 - 1,35-10*
aspo3onen GeTa-akTUBHLIX PAANOHYKNUACSE, Br/m® 0,25 - 1,25-10*

Cucrema AKPB-08 8 HacTosLee BpeMS HE OTBEYAET pAay COBpEeMeHHbIX TpeboBaHuit (CTpyk-
Typa, uHtepdeic, coctas b u Y1, komnnekTylowme usaenmanta ).

Ha cMeny aToit cucteme paspabotaH Gonee cospemeHHbin KOMNMEKS TEXHUYECKUX CPEeacTa
Aans ASC - ABTOMaTU3MpoBaHHaA cucTeMa paavaumoHHoro koHTponsa KTC KPE [62].

CpaBHuTenbHbie xapaktepucTuku AKPB-08 1 cuctembl ACPK-01PB B yactu noacucreMbl
KOHTpONA pagvaumoHHon o6ctanoBku (KPO), BbinonHeHHom Ha ocHoBe KTC KPB, npuBeaeHbl B
Tabn 25.

AsTromaTtManpoBaHHasa cuctemMa paguaumuoHHoro koHTtpona ACPK-01PB npegHassauena
ANA HENPEepLIBHOro aBTOMaTM3MPOBAHHOIO KOHTPONS paauauuoHHoih besonacHoctu ASC u saB-
nAetcs ueHTpaneHeiM 38eHoM KTC KPB Owa npeacraensier co6oli OTKpLITYIO pacnpeaeneH-
HYIO TPEXYPOBHEBYIO UH(POPMaLMOHHO-U3MEPUTENbHYIO cUcTeEMY MoaynbHbIA NPUHLMN ROCTPO-
eHus obecneuusaeT BbICOKYIO MMBKOCTb, MHOMOBapHaHTHYIO CTPYKTYpPY UCTonHeHus. Cucrtema
No MHGOPMATUBHOCTI OTHOCUTCS K KNAcCy CUCTEM NPUHATMS pewueHuii. NanoxeHue nocTpoe-
Husa ACPK-01PB o6ecneunBaeT cBOEBPEMEHHOCTb U NPABUILHOCTL NPUHATUR PELLEHWA.

MNpuuem cuctema ACPK-01PE noctasnsietca 3akaszumky Kak KOMNEKC annaparypsl (noacu-
cTeMm) paauoaKoriornueckon 6esonacHocTu. BepxHuil ypoBeHb cucTembl 06bEANHAET BCE NOA-
cucreMb! Komninexca.

Cucrema ACPK-01P6 obecneuuBaet

* nonyueHue HeobxoaMMoil n AoCTAaTOYHON UHopMauy, noaTsepxaaowei, uto ASC Haxo-
Avtcs B npegesiax 6e3onacHOCTU skcnnyaTauumn ([o3bt obnyyeHns nepcoxana u HaceneHus,
coaepXaHe PaaUOaKTUBHLIX BELLECTB B ra30a3apo3onbHbIX BbiBpocax u BogHbIx cGpocax, a Tak-
Xe B OKpYXaioLe#t cpege He NpeBbILAoT AONYCTUMBIX NPEeAenoB, YCTAHOBAEHHLIX HOPMAaTUB-
HbIMU ROKYMEHTaMM);

* coBpeMeHHoe obHapyXeHUe OTKNOHEHU OT YCNnoBuii HopManbHoW akcnsyatauwm ASC u
nepepayy wmicbopmauyum o6 aTom Ha cpeacTaa otobpaxeHus ACPK-01PB 6no4HOro CTaHUWOH-
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Tabnuya 25. AemomMamu3upogaHHbie CtiCmeMbi KOHMPOons paduayuoHHol
Be30nacHoCmU, OPLUEHMUPOBaHHbIe Ha Munoesle npoexkmet ASC

HaumeHoBaHne cuctembl

OA aapo3oneii n napos ‘'l

+

AKPB-08 ACPK-01PB
HaumeHoBaHue napameTpos
Tun cuctemsl OTKphITas OTKpbITas
CTpykTypa cucremst papgnanbHan MHOroBaphaHTHan
KonuuecTso kaHanoe CUCTEMbI Ao 500 ot 1 a0 800
Wsmepsemble BenuuuHb YA(B/)
MOLHOCTb 3KCMO3ULMOHHOR A03bI -Y + +
NNOTHOCTHL NOTOKA — N + +
OA xuakocreir — 3, v + +
OA WP -8,y + +
OA aspo3soneit - f, v + +

+

Pewaembie 3apaun

pabounx nomereHuis,

pabounx nomewieHni,

TEXHONOrNYECcKkne; TexmHonornyeckue,
P3AALMOHHOTO KOHTPONA Bbibpocos u cbpocos sbi6pocos u cbpocos
Ycrpoiicrea obpabotin BOA-18N, BKA-12P, BNM-16P, YHO-209P,
pesynuravos namepenus Y4 (b)) BB-80, BNM-15P, BU-10P, BIX-10P YBL-63C
- YHO-17P (10 kan ), *
YCTPOHCTB3 HaKONNeHMs VHOATPS (10 sam) YHO-209P
v 06pabotkn nndopmaumn CeAab uepe3 YBA-OP
YYM-30E (N3BM na 500 kan )

UernTpansHbie nynbTo “ fﬁ;‘é&eff: :5(;:)?;; E NTKBY - 01P

2 pe3epsH ), cBA3b uepes YX-13P
Pabouee Mecro onepatopa YM-30E (N3BM ra 500 xaH ) nasm

MN3BM (Ha 100 kaH , 2 pesepsH ) («Baret-41C»)
Brnoku aBapuitHOl curHanusauuu YCP-11, YCP-2M1, YCP-3N BCC-46P (Ha 16 kaH )

Cevesoi uiTepdeic

WUPNC nnu C2 («CTbik»)

E1A RS485, R§232

Bpems LMKNW4eCcKkoro onpoca

A0 100 c

Hanuuve ceptudukaros
1 3akniovenna CYN + + - + 4+ 4+
(ans A3C), CH, C33 u ONT **

Npumeuanne. * kaH - kanansl , ** CYN{ana A3C) - OTY «CneyuanbHble ycnoBus
nocraekn 06opyAaoBaHua, npubopos, MaTepuanos u uaaenun Ans o6LEKTOB aTOMHOMK
SHEepreTukn»

HOIO YPOBHA M HaA30PHLIM OpraHam,

* OnepaTuBHyIo Curdanuaaumio o seixoae A3C 3a npepensi 6esonacHoit akennyaTauun, OLeHKY
macwraba asapun, nonyyerne uHGOpMaLMM, HEOBXOZUMON ANA NPUHATUR PELLEHWI O NUKBY-
Aauun NocneacTaniA agapuu, 3auuTe nNepcoHana u Hacenerus.

Cucrema ACPK-01PB orHocutcs k cuctemam, BaxHbiM ans besonacHocty (kxnacc 3H co-
macHo Olb6-88/07) Cpenctaa u3amepeHus, curkanst OT KOTOPLIX UCMOMNbL3YIOTCA B hopMuposa-
HUM YNPEBRAIOLINX BO3AEHCTBIUIA HA aNneMeHTHl cucTem 6esonacHocT 36, ofHOCATCS K Kraccy
2Y no ONB-88/97 TexHuueckre CPEACTRA, HE BNUAIOLLNE HA BE30NACHOCTE (NEPEHOCHBIE NpU-
6opst, naboparopHoe o6opyaoBaHmne, CPeACTBA PEMOHTA 1 NOBEPKN), OTHOCATCA X Knaccy 4H

Moctpoenune cucrembl ACPK-01PE BbINONHEHO HA OCHOBE COBPEMEHHON MeToandeckon 6asb,
BKMIouaouen”

* ONEepPaTUBHLIA AUCTAHLIMOHHBIA KOHTPOSb COCTaBa Y aKTUBHOCTU BaXKHENLIMX PaANOHYKNU-
A0B B razoobpasHbix 1 XXKUAKKX cpenax, obecneunsaiowuii nonyyexne Hanbonee TOUHbIX U UH-
(hOPMALMOHHO HACHILLEHHBIX AAHHbIX,

* MaTeMaTUHecKoe MOASNUPOBAaKHME NPOLECcCoB (hOPMUPOBAHUS PAAUNOAKTUBHOCTM TEXHONO-
rmyeckux cpes, BoaHbx c6pocos U razoobpasHbix BbiGPOCOB, NO3BONAIOWEE OCYLIECTBATL KOM-
nnexkcHylo o6pabotky nsmepntensHoit uHopMaLmn, obecneunBaTh CBOEBPEMEHHYIO ANarHoC-
TUKY COCTORIHUS 3aWnTHbIX apbepoB, NporHo3upoBaTh UIMEHEHUe paauauoHHON 06CTaHOBKY
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Ha ASC u B okpyxatowei npupoaHoi cpese (ONC) B cucteme:

*» UICNOMNb30BaHbl HOBEWWKE KOMNBIOTEPHbLIE TEXHONOIMK, KOTOpble obecneunBaloT npuKLMNU-
anbHO HOBbIe (hyHKUMOHaNbHBbIE BO3MOXHOCTH cucTtembl ACPK-01PB, cootBeTcTBYIOUMUE COBpe-
MEHHO# MEXQYHApOAHOW NPaKTUKEe W HOpMaTUBHONK Base,

* IPUMEHEHO HOBOE MOKONEHUE POCCHIACKUX UHTENEKTYaNbHBIX YHUDULMPOBAKHBIX CPeaCcTs
HWXHEro YpoBHSAl HA OCHOBE MUWKPOMPOUECCOPHOW TEXHUKW. 3TO OTKPLIBRET BOIMOXHOCTL CBO-
6oaHoro koHturypuposarus cuctems! ACPK-01PB B BapuaHTax, ontUManoHO COOTBETCTBYIO-
wmx KoHkpeTHoMy npoekTy ASC Kpome TOro, npeanaraemble TEXHUMECKUE CPEACTBA AOMKHBI
obecneunTs NpuBnekarenbHLIe 3KOHOMUYeckue nokasartenu cuctemst ACPK-01PB ¢ yuetom ee
BbICOKUX (PYHKLMOHANbHBIX XapaKTepucTuk,

Wcxoas w3 ykasaHHbIx Bbilwe Tpebosanuit v ueneir, cuctema ACPK-01PB koHdurypupyetcst
13 CnepyIoLnX NOACUCTEM MO KOMMMEKCaM pellaemMbix 3aaay:

* noAcucTeMa paanaunuoHHOro TexHonoruyeckoro koHTponsa (PTK), ekniodatouas noacucre-
MY KOHTpONS NapameTpos, BaxHsIX AN 6ezonacHocTu (KMBB),

* NOACUCTEMA KOHTPONA paauaunonHon obctadosku (KPO),

* NOACUCTEMA KOHTPONA PaANOaKTUBHBIX 3arpasHenun (KP3),

* NOACHCTEMA KOHTPONS UHAMBUAYaNbHbIX 803 (UAOK)

Noacuctema PTK npegHasHadeHa ANs OLEHKX COCTORHUSE TEXHONMOMMYECKUX CUCTEM IHEpro-
6noka, KOHTPONA LUENOCTHOCTY 3aluUTHEX Bapbepos, NOMCKa UCTOMHUKOB YTEYKU pPaauoHYKNU-
AOB U OLIEHKN BENWYMHDBI TEUW, KOHTPONA 3a NOCTYNNEHWEM PaAMOaKTUBHDIX BELECTB B OKpYXa-
IOWWYI0 NPUPOAHYIO Cpeny ¥ NPOrHo3MpPoBaHNs M3MEHEHUS YpOBHER BbIGpOCOB n cbpocos.

Komnnekc 3anad, pewaemsix nogeuctemont PTK KOHTpPOnb repMeTuyHoOCTU 06onovek TBa-
nos, o6HapyXeHWe ¥ OLIeHKa BEeNnUUYUHbI TeYM NEPBOro KOHTYPa, KOHTPONb FEPMETUMHOCTY Fep-
MOOBOMOMKM, KOHTPOMNL Teyn U3 06opyaOBaHUS, OXNAXKAAEMOr0 TEXHUYECKON BOZOW, KOHTPOSNb
athheKTUBHOCTY paboThl CUCTEM CNELIBOSOOMNUCTKY, CMELIra3004UCTKU U CUCTEM BEHTUNAUMY,
KOHTPONb YPOBHA U PAANOHYKNUAHOIO COCTaBa rasoaspo3onbHbiX BbIOPOCOB U Xugkux cbpocos
€O CTaHUuK, knaccudmkauns TBepAbIX PaAKOAKTUBHBEIX OTXOA0B CTAHUMUM NO rpynnam U NporHo-
3UPOBaHUE N3MEHEHUS 3HA4YEHUI aKTUBHOCTM PAANOHYKNACS 3a 3awWUTHLIMYK Bapbepamu.

Moacucrema KMBB ay6nvpyeT no ocHoBHbIM 3aaadam noacuctemy PTK

OcHOBHbIMY pesynsTatamu peilenuns 3agad PTK saBnsoTCA. onepakTueHas gmarHoctuka co-
CTOsIHUS TexHonorndeckoro o6opya0BaHns B NpoLEcce ero IKCnnyartalum, ConocTasnexne Ha-
YEHUI KOHTPONUPYEMbIX NapaMeTPOB C YCTABKAMU, BbiAauya PEKOMEHAAaUMA N0 YCTPAHEHMIO Npu-
UWH, BbI3BABILMX OTKNOHEHUA PAANALUMOHRHBLIX NaPaMETPOB OT HOPMUPYEMbIX

Moacuctema KPO npegHasHadeHa ANa KOHTPONA paanauuoHHOW 0BCTaHOBKM £ Npow3Boa-
CTBEHHbIX Nnomewlenusax ADC, CBOEBPEMEHHOrO BhISBNIEHWUS aBapUMHBLIX CUTyaLmii u thopmupo-
BaHuUs coobLueHnit 06 yxyaWEeHUM paanauroHHbIX napaMeTpos, obecneyeHust KOHTPONs pagua-
LUMOHHON ODCTaHOBKU B aBapUitHbIlA U Nnocrneasapuiiibiil nepuoakl, Komnneke sagad, pelwaemMsix
noacuctemon KPO KOHTPONb COCTORHKUA paauaumorHon obcTaHoBky 8 nomewenuax A3C v one-
PaTUBHbIA aHaN®3 1 NPOrHO3MPOBaHNE U3MEHEHWA PaaUaLMOHHOW 0BCTaHOBKM

OcHoBHbIMK pesynsTatamu pelenus 3agad KPO asnsoTea nonyvenve Heobxogumon nH-
hopmauun 0 COCTORHUM PaanaLMoHHOW 0OCTaHOBKU B noMellexusx ASC u cBoeBpeMeHHoe
onoBeleHne nepcoHana ob ee M3MeHeHMU ANA HeZONYLWEHUS NnepeobnyyeHns nepcoHana.

Noacucrema KP3 npeaHasHaveHa AN KOHTPONS 3a 3arpsisHeHUEM PaaUOHYKNUAaMU Npous-
BOJOCTBEHHbIX NOMeuleHnin, 060pyA0BaHUA, TPAHCNOPTA ¥ NepPcoHana, KOHTPONSA 3a HAKONNEHU-
€M, COPTUPOBKOIA, ABWXEHNEM N0 TEPPUTOPUU M BbIBO3OM 3a Npeaensi aHeprobnokos u AQC
PaAMOaKTUBHBIX OTXOA0B

Komnnekc 3anau, pelsaembix noacucremoit KP3. KOHTpoNb CTeneHyW pagvuoakTUBHOrO 3ar-
PASHEHWS NOBEPXHOCTEN NOMELLEHNN, HAXOAALErocs 8 HUX 0BOPYAOBAHUA, KOXHbIX NOKPOBOB,
CpeacTs UHAUBMAYaNbLHOW 3aliuThl B CRELUNPaYeHHOR, KOHTPONb 33 NepeMelleneM paavoak-
TUBHbLIX OTXOA0B W 3arpAsHEHHOro obopyaoBaHuA, NpesoTspalleHne HECaHKLUMOHNPOBAHHOIO
BbIHOCA U BbIBO3a € TeppuTopun ASC pasnoaKTUBHEIX MaTePUanos, pacHeT U NPOrHo3upoBaHue
CTeNeHN paanoakTUBHOIO 3arpsasHeHna obbektos ASC 1 pelienne 3aaay nabopaTtopHoro nepu-
OBMHECKOTrO U 3NU30AUYECKOTO KOHTPONS PaanauUnOHHOIO COCTOARUA 0bbexTa




OcHoBHbIMU pesynbTaTamu petuerus 3agad KP3 asnawoTea: onepatueHoe onoselleHne nep-
COHana o Hanu4uu U CTeNeHy PaaUO0AKTMBHOIO 3arpa3HERUs 06 LEKTOB KOHTPONA ANA CBOEBpE-
MEHHOTO NPUHATUA MEP MO 3alUTE KOXHBIX NOKPOBOB W OPraHOB AbiXaHus, no HeAONYWEHUo
PacnpoCTpaHeHus PaAnoakTUBHOMO 3arpasHeHus, No NUKBUAALVKA U NOKaNU3aLmMK 3TOro 3arpas-
HEHUS.

Noacucrema WOK npeaHasHadeHa AN KOHTPONA, NPOrHO3MPOBAHUA ¥ y4eTa A030BbIX Ha-
FPy30K Ha NepCoHan BO BCeX pexumax akcnnyarauuu ASC, ux nnaHuMpoBaHuUs, a Takke KOHTpO-
NS 33 AONYCKOM NepcoHana B 30He CTpororo pexuma ASC.

Komnnekc 3aaau, pewaembix nogcuctemon UAK: KOHTPONb 4 yuer uHAUBUAYaNbHbIX 403
BHelwHero obnyyYeHus nepcoHana, KOHTPOMb U YHET OXMAAEMbIX 403 BHYTPEHHEro obnyyeHus
nepcoHana, KOHTPONb 1 yJeT MoCewaeMocT NEPCOHANoM 30HbI CTPOTOTO PEXUMa 1 KOHTPONb
32 HAXOXKAEHUEM NepcoHana B 30HY CTPOroro pexuma.

OCHOBHbLIMU pe3yfibTaTamu pelueHun 3agay VK asnaotca: Heponyuiexve nepeobnydeHus
NEepPCOHana CBblilie PerfiamMmeHTUPOBaHHbIX YPOBHEN NPy BCex pexumax skcnnyatauuu A3C, on-
TMMU3aUMA npoeesernsa paboT C uenbid MMHUMU3AUMKM AO30BbLIX 3aTpart.

OcHoBy koMnneKkca HUXHero n BepxHero yposHs cuctemol ACPK-01Pb coctasnsior cospe-
MEHHbIE BLICOKOUH(OPMATUBHbLIE, YHU(DULMPOBAHHLIE POCCUWCKUE NPOrpaMMHO-TEXHUUECKUE
CpeAcTea, B TOM YUCNe aBToMatudeckue CneKTpOMETPUYECKUE MORUTOPbLI, UHTENNEKTYaNnbHbIe
YCTPOWCTBA AETEKTUPOBAHVA UHTETParnbHbLIX PAAUALIMOHHLIX NapaMeTpoB.

Bce KTC cucremnl ACPK-01PE cTpoaTtcs no nepapxudecKomy npuHLMnY, Kak pacnpeaeneH-
Hble, OTKPLITHIE Y BCEPEXUMHbLIE aBTOMATU3UPOBAHHBIE CUCTEMBY.

MepeueHb GriokoB AETEKTUPOBAHNA U YCTPOIACTB AETEKTUPOBAHNA NpuUBeAeH B Tabn 26

TexHuueckue cpeacrea KTC KPB npeaHasHayeHbl Anst paboTbi B XXECTKUX YCOBUSIX 3KCMY-
aTaumm TexHuuYecKkue CpeAcTBa CUCTEMbI MOCTABNAKOTCA NOCNE NPOXOXKAEHUSA METPONOTUMEC-
KOW arTecTaumu u He TPeByIOT AONONHUTENLHOR PerynupoBKU NPU NYCKOHanNanouHbix paborax
Ha obbekTe

MNpu nocTaBke cUCTEMB! HA OGBEKT NPEAYCMOTPEHO (N0 XenaHuio 3akasunka) KOMMNeKTosa-
HUEe CUCTEMb) NepeHOCHBLIM NoBepouHbIM 060opyaoBaHuem - KMTMO, noseonsowmuM nposoauTL
noeepky Gnokos (yCTpoicTe) AeTekTupoBaHus 6e3 ux aemonTaxa c obbekta

Cpok cnyxbbt cuctemsl - 30 ner

Takum obpasom, paspaboranHas HoBasa cuctema KTC KPB anst BHOBb cTposiwmxca ADC 06-
nafaer CyLeCTBEHHBIMU NPEnMYLIECTBaMM N0 CPaBHEHUIO C 3KCNNYaTUPYEMbIMK B HacToswlee
Bpems

B cuctemy mMoryT BbiTb BKNIOUEHbI AONONHUTENbHBIE BNOKM ACTEKTUPOBAHUA:

» BNOK AeTEeKTUPOBaKNS CYMMBI UHEPTHLIX PaanoakTUBHbIX rasos (UPT) ¢ ananasoxom 10° - 10°
Br/m3;

» Bnok perextuposanus OA asposoneit ¢ guanazoHom 2.102 - 10* Br/m3;

Cocras komnnekca TexHudeckux cpegers (KTC) cucremul ACPK-01P

HaumenoBaHue Noacucrema
H
KOMMnekca OGosnauenne KOHTpONSs

MPOrpaMMHO-TEXHUYECKWH KOMIINEKC
BepXHEro yposksi IITKBY-01P ABNK.501315.404 TY KPE A3C

Cucrema LEHTpanu3oBaHHOIO KOHTPOsIS
aauauuorron 6esonacHocty LIKPB-01P
Komnnexc koHTpons

ABMIK.501315 402 TY PTK, KPO

rasoaspo3onbHbix Buibpocos KIB-01P ABIIK 412128.401 Ty PTK
Komninexc koHTpons

papuoakTuBHoro arpssienus KP3-01P ABIIK 412134.401 Ty KP3
Komnnekc nepnoaundeckoro ABMK 412134 402 TY kPO

v anusogaudeckoro kontpons N3K-01P
MporpamMMHO-TEXHU4ECKI KOMANEKC

MHAUBMAYANLHOIO BO3UMETPUYECKOTO ABfIK 501317 407 TY naK
konTpons NAK-01P
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+ 6nok aetexTuposanua OA Vioaa ¢ auanasodom 2 107" - 10° Br/m3,

* cnexTpoMeTpudeckuii 6ok AETEKTUPOBAHVSA C BO3MOXHOCTbLIO BbiAENEHWUA A0 4 penepHbiX
HYKNWA0B;

« BIoK AETEKTMPOBAHNSA Y-U3nyyeHns ¢ guanasoHom 102 - 104 3s/M, pabGoyas Temneparypa
8o 150 °C, naenenue Ao 2 10 Ma.

Cuctema ACPK-01PB, sbinonHenHas Ha ocHose KTC KPB, MOXET AONONHATLCA NpUHUMNKU-
anbHO HOBBIMYU TEXHUYECKUMIK cpeacTeamu, paspabaToisaembimu M1 HUTU um. A.N.Anexcaxa-
posa. 370 TPK TMNa aBTOMATUUECKUX MHOTOTOUEUHLIX CMIEKTPOMETPUHECKUX MOHUTOPOS AN KOH-
TPONA COCTaBa U aKTUBHOCTU PaAMOHYKNUAOB B TENNIOHOCUTENE, BO3AYXe paboqiux noMeLeHni,
ra3oaspo3onbHbIX BbIGpocax N BOAHbLIX cpeaax

TexHu4Yeckue xapakTepucTUKK CNEKTPOMETPUYECKUX MOHUTOPOB

Cnexrpometpuuyeckuit MoHuTop MAPC-010CTT no koHTpomnio 06beMHOR aKTUBHOCTM U CO-
CTaBa UHEPTHbIX PAfNOAKTUBHBIX ra3os.

* AnanasoH uamepenus - 3,7-102 - 3,7 10'? Br/m?;

* AKanasoH aHepruit poToHos - 60 k3B - 3 MaB,

* OCHOBHaA NorpewHocTb - 25 %,

+ paboyas Temnepartypa - ot +5 po +45 °C

Cnekrpometpuueckuit Monutop MAPC-011CXI™ ons KOHTpONs cocTasa ¥ aKTUBHOCTH pa-
AVOHYKNMAOB B BOAHbIX cOpocax

* AUanasoH namepexus - 2 102 - 2 107 bk/m?,

* AManasoH aHeprun oTtoHos - 60 k3B - 3 MaB,

* OCHOBHas NOrpewHocTs - #25 %,

+ pabouan Temneparypa - ot +5 po +45 °C.

PasHoo6pasue obvekros ATL| (He Tonbko ASC), Ha KOTOPLIX NPUMEHAETCS annaparypa pa-
AWALMOKHOTO KOHTPONSA Npu CO3AaHWKM UHPOPMALIMOHHO-U3MEPUTENBLHLIX CUCTEM, BbIABUHYNO
Ha nepegHuii NnaH TpebosaHue CUCTEMHOIO NOAX0AA, OCHOBAHHOTO Ha arperaTHO-MOAYMLHOM
NpuHUMne noctpoeHus cucteM Takoi noaxoa coagan OCHOBY ANA pa3paboTku annaparHo-me-
TOAMYECKOTO KOMMIEKCa v NO3BONUI PeLnTb OCHOBHbLIE M3MEPUTENbHBIE 3aAa4N HA OCHOBE TU-
NOBbIX TEXHWYECKNX pPeLleHnin MoaynbHeIn npuHUmMn 0becneunn nocTpoexue rubkux 06bLeKTHO-
OPUEHTUPOBAHHBLIX UHHOPMALMOHHO-U3MEPUTENBHBLIX CUCTEM Ha OCHOBE MCNOMb30BAHUA TUNO-
BOFO KOMIEKCa TEXHUYECKMX CPEACTB paauaLmoHHoro koHTponsa KTC KPb.

Haubonee o6beMHO 1 fOCTYNHO Ans nonb3osartens, bnarogaps oAgHoBpemeHHO paspabo-
TaHHbIM OTPACcNeBbIM CTaHAapPTaMm, 3TOT NpuHUMN Obin npuMmeHeH B paspaboTke no Teme «Opeu-
HuK» [61, 98]. B paspaGotke «OpewHux-T» - KTC KPO ator npuHumMn nonyuun ganbHewwwee
pasBuTUE C UCNONb3OBaHMEM COBPEMEHHBIX MH(OPMALKOHHBIX TEXHONOMIA, Kak B cnyyae KTC
KPB, Ha 0cHOBE KOTOPOro CO3A2i0TCA COBPEMEHHbIE CUCTEMBI PAAVALMOHHOIO KOHTPONA AN
A3C.

B 1abn 27 npeacTaeneHbl CPAaBHUTENBHLIE TEXHUYECKUE XaPaKTEPUCTUKU TPEX KOMINEKCOB,
Ha OCHOBE KOTOPbIX CO3/1aBanuch U CO34al0TCA aBTOMATU3UPOBaHHbLIE CUCTEMbI PAAVALIUOHHOTO
koHTponsa KATCPK «OpewHuk», KTC KPO «OpewHuk-T» u YMKC-99 «Artnanm» [61, 62, 98,
99, 107-110].

OcraHosumcs Ha onucakuu cuctembl KATCPK «OpeluHuk», KoTopblii Bbin cO3AaH B KOHLE
ceMupecaTbIX - Hauyarne BocbMUAeCcaTbIX rogoe OtaensHbie yanbl U 6r0ku cUCTEMbI, B OCHOB-
HOM NepBOoro YpoOBHA, BbiMyCKaIOTCA NPOMBbLILLNEHHOCTbLIO 4O HACTOALLETO BPEMEHU

Cuctema TC «OpeluHuk» Gbina nocTpoeHa No TpexypoBHEBON CXEME:

* NepBbLIt ypoBeHb BKNioYaeT 8 cebsa Grioku U yCTPONCTBA AETEKTUPOBAHUS, OTBEYaoLme 3a
nepsuuroe NpeobpasosaHue KOHTPONUPYEMbIX (hNNUECKUX BENMUNH B YHU(IULIMPOBAHHLIR anex-
TPUYECKUIt CUrHaN, NPUFOAHLIN ANA NepefaYy Ha Apyrue yposHU cuctembl. BJ1 MoryT skmiouaTh
8 ce6f yanbl NOArOTOBKN NPOG, AETEKTOPL! U3NYUYEHUA, Y3Mbl NUTAHUA, aHanoroson o6paboTkn
curHana, UMNynbCHbIe (PUNLTPLI, BLIXOAHBIE Y3Mbl U y31ibl YNPABEHUS U KOHTpoNsa patorocno-
cc(>:6;ocm. B cocras yCcTpOWCTB NEpsoro yposHS BXOAST W CPEACTBA MECTHOI CUrHanuaauuu
BCP-1911;

* BO BTOPOIA YposeHb TC BKMIOuEHb! rpynnoseie npeobpasosarenu (6MX-04, YUM-90), obec-
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Tabnuya 26. 6a3soebili cocmas mexHuveckux cpedcme ACPK-01Pb

HaumeHosanue

0w Y0 Tun gerexkropa [inanazox nameperun MNpumedanne
Wameperue MOIWHOCTH AO3bI
BOPr-17C1 Cuetunk I-M 10°-10" 3a/4 y-usnyuenve
BAPr-17C2 Cuetunk M-M 107 - 10 38/ y-nanyveHue
BAPIr-17C3 Cuetuunk I'-M 10" - 10'38/u y-u3nydenue
BAPI-15C WoHusal, kamepa 10 - 10* clpiu y-U3ny4eHue
BOPI-34C Si-geTekTop 10° - 10' 38/ y-U3nyJeHue
BABH-03C Si-aerekTop 10° - 10" 3sM4 n-uanyueHue
N3mepeHne akTHBHOCTH XKAKOCTEH
BIDKT-13P oy | 7107 =710 i’
BAPr-14C2 Cuetunk [-M 3,710'-3,7 10" Bwm®
CUWHTUNNALMOHHBIR 3 s 3
YIDKI-35P u s i a) 3,710°- 3,7 10° Bm

U3mepeHne akTWBHOCTU UHEPTHLIX PAAUOAKTUBHLIX ra3os

BAr6-21C2 CueTumk -M 3.710°- 3,7 10° Bum®
3.710°~3710" Brm® cymma UPT
BAIT-02C Si-peTexTop 3.7 10°-3,7 10" Bim® cymma UPT
6e3 kceHoHa-133
BArG-26C Si-petextop | 10° - 10° Bm®
WNaMepeHue akTMBHOCTH a3po3ofen
(@)107 - 10° Bm’
BAAC-0311-01 Si-perekrop (B)3.7 - 10° Biim®
YAAB-03M Si-aevextop ()5 10% 10" B/’
U3mpeHne akTUBHOCTU HoAa
YAAC-02M T Nal(Tl) [ 373710°60M° |
amepeHne aKTMBHOCTH a3PO30NbHO-NAPOra3oRLiX BLIGPOCOB
(0)10% - 10* Br/m® aapo3onu
y (B)3—~ 10° Br/m®
PKC-07N Si-perexrop, Nal(Tl) 3.7~ 3.7 10° B’ WoR
3,7 10°~ 3.7 10° B/m® cymma UPT
TexHONoru4eckuil KOHTPonL

KoHTpons npotevek B

naporexepartope no
BArB-03C Cuetunk M 3,7 10°~1,8 10° B/m® a3oty-16, pabouan

Temnepartypa Ao 315

°C

N3amepenne nNOTHO-

CTU NOTOKA TEeNNOBLIX
BANH-01C CueTuuk GopHbIit 10° — 10° neitrp/c M* HeitTpoHoB, paboyas

TemnepaTypa Ao
150 °C

flieunsaioLliue HopManu3aumio CUrHanoe ¢ GNoKoB AeTeKTUPOBAHUA U NPpeoBpa3soBaHue ux B yHU-
PUUMPOBAHHDI MHPOPMALIMOHHbIN CUrHAN, NOATOTOBNEHHbIN Ans nepefaqn TC TpeTbero ypos-
HA. YcTpoficTsa BTOPOro YpOBHA 06BEAVHAIOT CUrHanb! OT HeTbipex Ao 32 6nokos AeTekTuposa-
HUSA, pPacrnonoxeHHble TeppuTopuansHo s6nuan aandoro Gnoka. Momumo Hopmanuaauwun wu-
HOpPMaLIMOHKOro curHana oHu 0GecneunBaloT NMTaHuem BNOKN AETEKTUPOBAHUR, NPUHUMAIOT C
BEpXHEro YpoBHS ynpasnsiowme CurHans! u nepeaatot ux Ha 5[], kpome Toro ycrpoicraa BTOpo-

o YpOBHA ynpasnaioT paboToit MecTHOM LBeTO3BYKOBOW CUrHannaauuu,

* TpeTuit yposeHs obreanHneT ycTpoictaa 06paboTku, HakonneHus U oToGpaxeHns nony-
YEHHOTo UHbopmaumorHoro maccusa (YWU-05M, YU-07N, Cl-1). YerpoiicTea TpeTeero ypoaHs
fipeAHasHaYeHbl ANA Hakonnelun, o6paboTku u oTobpaxeHna MHOPMaLUUU CO BCEX TOUEK KOH-
Tpons, AOKYMEHTUPOBAHMS PE3yNbTATOB, BHIBOAA MHOPMALIMK HA YCTPOIACTBA OTOBpaXeHUs u
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Tabnuya 27. NHpopmayuoHHO-u3MepumensHsie agmomMamu3uposaHHble cucmemsi PK,

@bIMOMHEHHbIE Ha OCHOBE MUIM08020 KOMINIEKCa MexHUYeckux cpedcme

HaumeHoBaHue
cucTem KATCPK KTC KPO YMKC-99
Haumenosanue «OpeuHuk» «OpewHnk-T» «ATnaHT»
napamerpos
OtkpbiTas OtkpbiTan
Tun cucrems! (opreKTUpoBaHa (opueHTupoBaHa OrtkpoiTan
Ha nobsle POQ) Ha nwbble POO)
CTPyKTYpa CUCTEMbI PaauanbHas MuorosapuanTHas PaauanbHas
OT 140
Konuuectso kaHanos Ot 1(4) po 1152 He Gonee 2\/5;8, A HeCKONbKux
Ha 0AHo coTeH (500 )
WM3amepsaembie senuumnHel Y )
MowHocTb 403kl - ¥ + + + (+n)
MNnoTHOCTb NOTOKa — N + + -
OA xuakocteit (a,B,y) + + +
OA UPT(B.y) + + +
OA ropoTkoxusywux UPI +.- - -
OA papoHa, TopoHa (o) - + -
OA Tputusa () + + +
OA a3aposonei (o,B,y) + nog + + +
BNX-04MN bYN-35 (Ha 1 kanan)
Ycerponcrea o6paboTku (Ha 4 xaHana) Aanee marucrpans son
pesynbTaTtos usmepenus Y YUM-90 RS-485+uHTepdencHbin
_(no 48 kaHanos) nosropurenb
Ycrpoictea Hakonnexwus YWU-05M, YHO-220M uny
v o6paboTku nHpopmaLuu YW-07n, Cn-1 B cpeae MS DOS 6 22
PMO (8 cpeae
Ch-1(obpabotka | y145we 98/2000)
LleHTpanshbie nynbTh v otobpaxenuve uny
WHOPMALIAK) yepes YHO-220MN
unu 6e3 YHO
MO ans ynpaeneHus
Pa6ouee mecTo onepaTopa cn-1, N3BM YHO B cpeae Sw nzgev?e
MS DOS 6 22
Bnoku asapuitHoi YCC-22Nn, YCC-23N,
cUrHanvsaummn BCP-191 YyC3-02N BAC-01
RS-485, pononHUTENbHO
c 5 ) RS-232 (paccronnme KabenbHas ceAa3sb
eTeBol uHTepdeiic C2 («CThiK») (Ethernet, RS-232
Mmexay aboHenTamu nnu RS-485)
100 M)
He 6onee 1,2 kM
5;(::?:8"5 mexay oT 400 M A0 3 kM (6e3 uHTepdencHbIX 3 kM 1 6onee
noeropurenen)
Bpema yuknuyeckoro onpoca 4,1 ¢ (npun 19,2 kGoa) 10 ¢ npu 150 B
Hanuune ceprucukatos
¥ 3aKNIOMEHUA + - - - - - + - -
CU, C33uonTt

ynpaenexus paboToi cucTembl B Lienom

CocraB TexHUYeCKUX CpeacTs 1-ro ypoBHA obecneunBan peweHne OCHOBHbLIX M3MepuTens-
HbIX 3aAa4 NpU paguaumMoHHOM KOHTpone B Hero sxoaunu B v Y1 MOLYHOCTM A03bi M NOTOKA
ramma (BAPC-01M, BA3M-13M) u HentpoHHoro (YABH-02P) usnyyenuit; o6beMHOI akTMBHOCTH
6era- u GeTa-ramma-usnydaoLmx rasos (Bkniouas Tputui) - BABM-02MN, BArG-13M; ansda- u
6era-akTuBHOCTU asposonei - BAAA-01M, BAAC-03M, Y[ o6bemHoln anba-, 6eta- n ramma-
aKTUBHOCTK xuakoctn - YOK-12MM1, YOK-13M, BAXA-02MN, YIPKBE-01M, a Takke komnnekT YO
ANA ra3oBo3ayLlWHbIX BLIBPOCOB aaposoneit v napos uoga YOAB-02MM, YRAT-0211, YOAC-03M1,
YOAM-030, YOAB-03M (tabn 28).

Bece Bl u Y[ umenu ctaHaapTu3oBaHHble NapameTpbl BbIXOAHLIX CUTHANOB, NUTAIOWMX Ha-
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Ta6nuya 28. Bnoku u ycmpoiicmea demexmupoeaHus KATCPK «OpetHuk»

Haug;:o;znwe Ha3sHaueHue Anana3oH
MoLWHOCTL 3KCRO3ULUOHHOW A03bl 8
BAPC-01M-01N3 FAMMA-ManYeHUS 310°-3Plc
MoTok ramma-kBaHToB ¢ E=140-220 k3B 4
1301 -10% ksant/c
BA3r-13n-13n2 (250-1000 k3B) 5-10
MOLWHOCTL 2KBMBANEHTHOW A03bl HEUTPOHOB 3
107 - Y
YREH-02P ¢ E=0,025 38— 10 MsB 0™ 1 Gopf
-4 14 3
BAre-02n-02n7 Ob6vemHan akTusHOCTL GeTa-aKTUBHLIX rasos 5107~ 107 bu/m
Ob6LemMHan aKTUBHOCTb KOPOTKOKUBYLUX HYK-
BArs-13n NWAOB — UHEPTHBIX AKTUBHLIX Fa308 10° - 10° Bwm®
(”Kl’, 1381Xe)
OGbeMHan aKTMBHOCTL anba-akTUBHBIX a3po-
BOAA- 3oneil C cUrHanu3ayuen o Npes.IleHUU ycTa- _ 3 3
otn HOBMEHHBIX YPOBHEe# (pyyHan cMeHa dunsTpa 0.2-210"B/m
pa3 B CMeHY)
-2 4
BOAC-03 O6bEMHan akTUBHOCTb a3apo3oneil AONroXN- no gﬂ,‘:ﬁa ;?g::g;xg:gnys_m
ByWux anscha- u 6eTa-akTUBHbLIX HYKNWAO0B 2.5 -10° BKM®
CoBMeLeHHbIN peXxnuM
oo kAR 5 asposonmy, comme: | 21o®3 =025 -25 10° B’
' - 7 3.
YAAC-03M LUEHHBIN 1 Pa3MELLEHHBIA PEXMMEL C CUrHaNu- Gera-8-2,5 ;0 s"m.‘
3auueil 0 NPEBLILIEHUA YCTAHOBNEHHBIX PA3MELLEHHLIN PEXUM™
ypoBHeil ansca - 0,008 - 10° br/m",
fera - 0,25 - 2,5 10’ b/m’
O6bemMHan akTUBHOCTb NapoB 'l no ramma-
YAAr-03N U3NYYEHNIO C CUrHaNW3aymen O NPeBbILIeHUN 25 - 10" Bim®
YCTaHOBIEHHbIX YPOBHEN, PyHHas cMeHa
bunvTpa
O6bemHan akTUBHOCTbL napos 'l B coeme- C°B“e“"°”“'°"77’ ram:a -
LLEHHOM pPeXuMe (raMma-usnyveHue) n pas- 30-2,510" B/m’,
yAAC-02n MeLUeHHOM pexume (N0 raMMa-u3nydeHuio u pa3MelleHHbIN raMma-
cymme HyknugoB no 6eTa-u3nyyeHuio) U ¢ cur- 8 -310' Bim®,
Hanusauyuen o npeablu.xeuyu YCTaHOBNEHHbIX pa3melleHsHlit 6eTa-
yposHein 0,25 - 10" Br/m’®
O6LeMHan akTUBHOCTL NapoB '| no ramma- CoBMELLEHHBI = 30-2.5 107
YOAr-021 U3NY4YEHNIO B COBMELEHHOM N Pa3MELLEHHOM Bi/m® '
PeXUMax U C CUrHanuaaumeit 0 NpesbILeHNU L ; 3
YCTaHOBNEHHbIX YPOBHEN pasMelenHbiii — 8-3 10" B/m
O6BvemMHas aKTUBHOCTb XUAKOCTW no ramma-
3 M3nyyeHuio ¢ komnexcauvei ¢oHa ot 3arpas- 105 — s 3
yoK-12n HeHus CTeHoK Y u ¢ curdanu3sauuei o npe- 2,510°-2.510" Bum
BbILLEHUM YCTAHOBNEHHOO Nopora
O6vemHasn aKTMBHOCTb XWAKOCTH NO raMma-
: N3NYYEHUO C KOMNeHcauuein BHewHero hoHa v 4 ;7 3
yok-13n C CUrHanusauuei o NPesbILLEHNN YCTAHOBEH- 2510°-2510 Bum
HOro nopora
O6bemHan aKTUBHOCTb XMAKOCTU no BeTa-
BAXB-021 U3NYYEHUIO B AWana3oHe aHepruit 0,25-3,55 1,85 10* - 1,85 107 Br/m®
MaB
BIDKA-021 O6vemHan ax‘rnav:-;(;r:eﬁ:gkocm no anbda- 410° - 1,85 10" Ei/m®
YIKB-01M CymmapHasn o6bemMHan akTMBHOCTb XUAKOCTH 1,85 10* - 1,85 107 B

no 6eta-usnyuenuio 0,1 - 3 55 MaB
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NpsHKeHU U CUrHarnoB ynpasnenus, Yto obecneunsano nx NONHyO BIaMMOIaMEeHAEMOCTb Npu
coefuHeHun ¢ nepucepuiiHsiIMM MORYNAMUK - rpynnosbiMu npecSpasosartenamu (BX-04 un
YUM-90).

CuvcTembl paanaLyoHHOro KOHTPONSA, NOCTPOEHHbIE Ha OCHOBE TexHuueckux cpeacte KATCPK
«OpewHuk-T» ¢ NCNoNb30BaHUEM OTAENbHBIX BNOKOB ¥ YCTPOWUCTB AETEKTUPOBAHUSA, YCNELHO
akcnnyatupyiotca Ha npeanpuatusx ATL fo Hactoswero spemenu, B T, 8 THU «HUNAPY,
CXK, MXK, NO «Mask» u Ha apyrux obbekTax.

B kauecTBe npumepa B Tabn. 29 npuBeaeH nepedeHb CUCTEM, KoTopbie ucnonsayioTea B MHL
«HUWAP» [111-113].

3a npowepalumne 20 ¢ NULIHUM NET KapAUHANLHO U3MEHUNUCL anemeHTHaA 6asa npubopocT-
poenus, ngeonorua noctpoexus UNC, cpepcrsa BbIMUCIUTENBHON TEXHUKW, CPEACTBa nepesa-
4u nHpopmaumu 1 T.4. 3T 06CTOATENLCTBA BLIHYAUNK NPUCTYNUTL K MOAEPHU3AUUK, @ MO CY-
LeCTBY - CO3AaHMI0 HOBOW CMCTEMbI C TEMU Ke (hYHKLMUAMMU, HO Ha COBPEMEHHOM TEXHUYECKOM
ypoBHe.

KoHuenuua nocteneHHOro HapaliMeaHus MOLHOCTEN TEXHUYECKUX CPEACTE B CUCTeMaXx pa-
AMAUMOHHOTO KOHTPONA obycnasnueaer HEO6XOAUMOCTDb BbIfYCKa WWPOKOW HOMEHKAATYpPbI YCT-
PONCTB (BKNIOYAA KUHTENEKTYanbHbIE») Kak CAMOCTOATENEHBIX U3AENUA. IMEHHO Ha 3To Ha-
npaenexs! ycunus paspabotunkos TC paanaLmMOHHOTO KOHTPONS B HACTOALLEE BPeMS.

Komnnekc TexHuyeckux cpeacts KTC KPO («OpewHuk-T») npeaHasHadeH ANK NOCTPOeHust
Ha ero KOMMOHEeHTax M3MepuTEnbLHO-MH(OPMaLUUOHHBIX CUCTEM KOHTPONA TEXHONOMMUECKMX NPo-
Lieccos No paanaunoHHbIM NapaMeTpam 1 KOHTPONS paanaLnoHHON 0DCTAHOBKN Ha Pa3NNYHbLIX
NpeanpUATUSX aTOMHOM NPOMBILWNEHHOCTYU, B TOM Y4CNe Ha NPeanpuATUsAX, TAe OCYLECTBIIAET-
csl xpaHeHue, nepepaboTka paanoakTUBHbBIX MaTepUarnos, UX NPUMEHEHNE, a Takke NPOBOANTCA
3axopoHeKue paanoakTuBHLIX BewecTs [39, 62, 107-109]

NHpOpMaLMOHHO-U3MEPUTENbHBIE CUCTEMbI KOHTPOMA TEXHONOMMHECKUX NPOLIECCOB U KOHT-
pons paguauuoHHoi o6ctanosku (MNC KPO), BbinoNHEHHbIE Ha KOMNOHEHTax komnnekca obec-
Ne4YnBaloT N3MEPEHNE BEAMYUH, XapaKTepuaylowmux paguaunorHylo o6CTaHoBKy B PasnuyHbIx
TOMKaxX Ha TeppuTOpuK NpeanpuaTAN, nonyyeHue HeobxXoaUMON n JOCTOBEPHOIN uHbopMaLUUK O
3HaYEHUAX N AUHaMKUKe U3MEHEHUA NapameTpoB paavaUuOHHON 0BCTaHOBKM, a Takke cpaBHe-
HWe 3aTUX NapamMeTPOB C YCTAHOBNEHHLIMM HOpMamMu (noporamu) 3Tu cucTembl MOryT ObiTh pac-
WKUpeHbl 3a cHeT Niobbix ApYrux YCTPOWUCTB, B KOTOPLIX NepeAava AaHHbIX NPOBOAUTCH B COOT-
BETCTBUM C NPUHATLIM NPOTOKONOM O06MEHa

Kpome Toro, ykasaHHbl€ KOMNOHEHTEI MOTYT ObiTb MCNONL30BaHbI ANst NOCTPOEHUA NOKanb-

HbIX NPUBOPOB, OCYWECTBNAIOWUX U3MEPEHNE BENWYMH, XapaKTEpU3YIOLVX PaauaLnoHHYIo 06-
CTaHOBKY.

Komnnekc KTC KPO («OpewHuk-T») conepxur

* YCTPOWUCTBA HUXHErO YPOBHS - YCTPOWCTBA AeTekTupoBaHus (Y1), asnaowmecn nepsuuHbI-
MY U3MepuTenbHbiMu npeobpasosaTtensmu, ocylwecTensowmue npeobpasosaine napameTpos
MOHN3NPYIOLIEro U3Ny4eHnn B COOTBETCTBYIOWNE UM HOPMUPYEMbIE 3NEKTPUHECKUE CUTHAND;

* YCTPOICTBA BEPXHEro ypoBHS - yCTPONCTBO HakonneHus u obpaborku (YHO-220M), ocywye-
CTBNAIOLLIEE LUKNNYECKIUIA ONPOC YyCTPOUCTB AETEKTUPOBAHUA, YNpaBNEeHne ux paboTomn u CUnTbI-
BaHWe pesynsLTaTtos usmepeHun, u paboyee mecro oneparopa (PMO), BuinonHeHHoe Ha Gase
nepcoHansHoro komnsiotepa (MK), koTopoe aHanusupyer, apxMBUpYET, NpeacTasnaeT oneparo-
py HaKONMNEHHYI0 MHhOpMauvio 1 NO3BONAET ONepaTopy ynpasnaTh paboToi CUCTEMDI;

* AONOMNHUTENbHbIE YCTPOWUCTBa (CBETOBOM curHanuaauuu YCC, 3sykoBou curHanusaumm Y3C nap.)

Kpome Toro, ¢ ucnonb3osaHnem NpoMbILLNEHHO-BbINYCKaeMbIX usgenuii 6yayT BbiNONHEHbI
KaHansl oOMeHa AaHHbIMU.

* No BbiaeneHHon tenedOoHHON NUHUK (MOAEMHaRA CBA3DL);

* N0 paguokaxany

MNepeyeHb OCHOBHLIX YCTPOWCTB AETEKTUPOBaHUA, BXOASLLMX B COCTaB KOMAMEKCa, U UX oc-
HOBHbIE XapakTepucTuky npusBeaeHs! 8 Tabn 30 3HaueHns OCHOBHOI NOrPELHOCTY U3MEepPeHUi
yKasaHbl npu aosepuTensHol BeposTHocTu 0,95

Ana pasmewenuns rpynnbl 6roKoOB KOHTPONNEPOB MOMYT BbITh UCNOMb30BaHB! NPOMbILLTIEH-
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Ta6nuya 29. Asmomamu3uposarHsie cucmems! PK u KO FHL « HUNAP»

™ o;?p::g::m a) Cucrema PK Koé' Eo Il ypoeeHb il yposeHs
Komnnekc
1988 no usrorosnexwnio TBC 100 Brx-04n yu.:)::
MNeTnessie yctaHosku YUM-90 NBK-
1989 (1998) peakropa MUP-1M 80 | cBK-3(BMPC) [ (BMPC)
Otaen matepuanosefeHuA BIiX-041, yu-osn,
1990 (2000) W ncenegosanua TBC 220 ENX-08M | cn- clBMPC
PeaxTopHble ycTaHoBKY YUM-90-08
1990 (1997) PBT-10-1/2 40 | ¢ OBK-3 (IBM PC)
{:gnigﬁnaaaunﬂ) Cucrema PK Kognl-lao Il yposeHs Il yposens
PeakropHble ycTaHosKu YUM-90 OBK-4
1993 (2000) CM-3 u PET-6 240 | . nBK-3(BMPC) | (IBMPC)
Cucrema KoHTpona YUM-30
1992 (1999) ebi6pocos MHLL HUMAP 32| ¢ nBK-3 (IBM PC)
{:gn?porﬁgau wr) Cucrema PK Kog I-JBO Il yposeHb il yposeHs
Cucrema KI'O tB3nos
- PC
1996 (1999) peaktopa CM-3 48 YHO-98P IBM
OTaenexne y1-05n,
1996 (1998) PaAUOHYKNUAHBIX 130 BrX-04n CN-1 c IBM PC
UCTOYHUKOB
KoHTponb ra3zoaapo3onbHbiX
2000 BLIOPOCOB PEaKTOPHOM 15 Brix-osm IBM PC
ycTaHoeku BK-50

Hble wkads! TMna AE dupmbl «RITTAL» (OPI), usroTosneHHbie U3 Hepxaseiowlei cranu, obec-
neuvBaoLme cTeneHb 3awmTsl [P56 v umelowme oteepcTus gna Beoga kabenewn, 3akpbisaowm-
€C5 NPOBOASALMMY 1 CHAPYXU 0BpaboTaHHLIMU YNNOTHUTENBbHBIMW Npoknaakamu (uTo obecne-
uYyMBaET OAHOBPEMEHHO CTENEHb 3aLMTL! U ANEKTPOMAarHUTHYI0 COBMECTUMOCTb uaaenus). Mo-
AoBHble Wkadbt B COCTaB KOMNIEKCA HE BXOAST U UX BbIGOP onpeaenseTca YNCNOM KOHTponne-
poB B rpynne

Wkadbl TUNa AE cdupmer «RITTAL» (®PT) Beinyckalotcs ¢ goctaTouHo 6onbLioin HoMeHkna-
Typoi Tunopasmepos Hanpumep, Ans pasmeutenun 16 6nokos koHTponnepa MoxeT bbiTh uc-
nonb3o8aH Wwkacd pasmepamu 600x760x210 Mm.

3awwuTa ycrpoitctea YHO-220M oT NpOHUKHOBEHUA NbINK W Kanenb BOAb!, 8 TaKkKe OT 3neKT-
POMarHuTHbIX NOMEX AOMKHa obecneunsaTbCA NPOMBbILUINEHHLIM WKA(OM, KOTOPbIA B COCTaB
Komnnekca He sxoauT. Pasmewlenue yctpoicrea YHO-22001 B npoMbilLNEHHOM WwKady BOIMOX-
HO B BYX BapuaHTax.

* aBTOHOMHO,

* COBMECTHO € NPOMbILLNEHHbLIM NEPCOHANbHbLIM KOMABIOTEPOM, Ha KOTOPOM BbinonHaetca PMO

Mp# aBTOHOMHOM MCNONHEHVM 1 NPY NUTaHUK yctpoliictea YHO-220MN ot cetu 6ecnepeboii-
HOTO NUTaHUA MOXeT BbITh Talkke MCNONL30BaH, HanpuMep, wikad TMna AE u3 Hepxaselowweii
cTanu, Boiyckaemoni dupmoit «RITTAL» (®PT). Ecnu cetb 6ecnepe6oitHoro nuTaHus otcyT-
CTBYET, B 3TOT Xe wkad moxeT GbiTb NomewieH n 6nok GecnepeGoHOTO NUTaHWA, NpeaHasHa-
YeHHbIW AnA pa3smeutelns 8 19 JOUMOBLIX WKadax UNK cToikax.

Ecnu ycrpoitcreo YHO-220MM u npomeitnerHbin MK pacnonaraloTcsi COBMECTHO, ¥ MMEeTCs
ceTb GecnepeboiHOro NMTaHMSA, TO MOXET GbITb MCNOMNb3oBaH, HANPUMED, KOMILIOTEPHBIN WKad
Ha Gase EL (crenenb sawmrol P54, 3awmura OT 3NeKTPOMArHMTHLIX MOMEX HE OrOBOPEHA), TaKkKe
soinyckaemsiii hupmoit «RITTAL» (OPI). B aTom xe wkagy moxer pacnonaraTsCs u 6nok 6ec-
nepeboiiHoro nutanua ycrpoitictea YHO-220M v MK, ecnu cetb 6ecnepeboitHOro nuTaHus or-
cyTcTRYeT.

MNepeyeHs HOpMATMBHLIX AOKYMEHTOB, TpeBOBaHUAM KOTOPLIX YAOBNETBOPSET cucTema KTC
KPO «Opetwhuk-T» - FTOCT P 50746-95, FOCT 8 383-80, FOCT 9.014-78, FOCT 12.1.004-91,
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Tabnuua 30. MepeyeHs OCHOBHBIX yempodcme demeKkmuposaHusi, 8X00ALWUX

8 komnnekc KTC KPO («OpewHuk-T»), U UX OCHOBHbLIE Xapakmepucmuku

YcnosHoe OcHoeHan
Wamepsemasn Eaunnuya [uanasoH
ofo3HaveHne NOrPewIHOCTS,
va BENUUNHA V3MEPEHUS |  WN3MEpeHus He Gonee, %
y MouwHocTb A03b! POTOHHOrO )
YABT-10N wanyueHmst (E=0,01-3 MaB) mK3B/y 0,05 - 50 25
3 MotuHocTb 40361 GOTOHHOrO &
yasr-11n | nydenns (E=0,06.3 MaB) 38/ 10°-10 25
: MoLyHocTb 40361 HOTOHHOIO 7 _
yaer-i2n WanyveHus (E=0,05-3 MaB) 3B/ 107 - 0,1 25
MnoTHocTb noToka 2 4 8
YANH-20N TONAOBbIX HeATpOHOB HelTp./c M 10°-10 30
AnoTtHoCTL noToka j 2 4 anb
YANH-211 BLICTDLIX HEATPOHOB HenTp /c M 10°-10 30
O6bemHan akTMBHOCTb ra30B, BT Y
YABr-08N | vputus no B-uanyyeHuio Br/m’® 510*-510° 40
(C NPUHYAUTENBLHOW NPOKAYKON)
O6bemMHan aKTUBHOCTDL ra3oB, B T t.
YABI-09N | TpuTus no B-uanyyeHvio Brim® 510°-510° 40
(C NPUHYAUTENBHON NPOKAYKON)
OBbemMHas akTUBHOCTb ra3os, BT Y
VABF-10N | tputys no B-uanyuersio Bi/m® 510 -5 10" 40
C NPUHYANTENbHON NPOKaYKOH)
YABr-11N | To xe (¢ “oTkpbITO# Kamepon”) Bm’ 510°-510" 40
O6bemHas akTUBHOCTb ra3oB 3 3 7
vaer-1z2n | - Bnsnydennio (“Ar. ke, xe) Bi/m 10°~3,710 40
Ob6bemHan akTUBHOCTb ra3os 3 3 4p8
yaser-13n no B-anyermio (“Kr, “*Xe) Br/m 10°-10 40
O6bvemHan akTUBHOCTb NPUPOAHbBIX
YOFA-05M | unepTHbIx rasos (*Th, #’Rn) B/’ 5-510° 30
no anvda-u3nydyeHmnio
YATA-08N 11y we Buv® | 510°-510° 30
O6beMHan akTUBHOCTL 23po3onei
YAAA-02M | no a-M3NyHEHWIO C aBTOMATUYECKUM Brim® 0,003 - 10* 60
peXxxumom paboTb
O6bemMHan akTUBHOCTS 33po3onein
YOAA-03M1 | no a-M3nyuqeHuio ¢ pyuHoil Brm’ 0,2-10° 60
cMeHoit unbTpos
O6LemHan akTUBHOCTb a3po3onen
YOAB-08IT | no B-u3anyueHuio ¢ aBToMaTUECKUM Bm® 5-10 60
pexuMom paborbi
O6bemHasn aKTWBHOCTb 33pO30Nei Hn“oloaéu;s Ily;‘gi
YRAC-1111 | no a- 1 B-u3ny4eHuio ¢ agTomaTu- Bw/m® B-Msn’weﬂmo' 60
HYECKUM PEXuUMoM pabotst 200 - 107
OGLemHan aKTUBHOCTL napos 'l
YAAT-09M | no y-uanyueHuio ¢ pyunoi B’ 0,25-10" 60
CMEHOW PuUnbTPos
O6vemHan aKTUBHOCTL napos 'l
YRAT-08M | no y-u3anyueHuio ¢ aBTOMATUMECKUM B’ 1-310 60
PeXUMOM paboTh
PasaenbHoe uamepexue no y-nany-
your-o3n HYEHWIO aKTUBHOCTN TPEeX paguoHykK- NapameTpbl yCTaHasNUBaIOTCA

NKUAOB (C «yudpOBLIMU OKHAMU»)




Npodonxenue mabn. 30. [TepeyeHb OCHOBHLIX yempoiicme demexmupoeaHus,
exodawux 6 komnnexc KTC KPO («OpewHuk-T»), U UX OCHO8HbI® XapaKmepucmuku

YAKB-05M | Asmepenne OA TpuTUA B npea- B Boge: 35
Ba-PUTENbHO COBPANHLIX U NOA- | £ /s 10° - 50;
roToBREeHHuIX Npo6ax BOALI, B BO3AYyXxe:
JWAKOCTH ¥ BO3AYXa 1,5-10° - 50

YRKA-06TT | WNameperue OA xuaxocTu ¢ 10°- 107 35

N -

copbuposatnem a-uany4aownmx BK/M ( 10'- 10')
HYKIMAOB Ha TKaKb-COpBeHT

YIKA-05M | O6beMHan akTMBHOCTL XKUAKO- 30
CTH MO a-U3NyYEHMIO (AETeKTop Bi/m® 3,7.10°-3,7.10°
Haa “sepkanom”)

YIKB-181 | O6beMHas akTUBHOCTL XUAKO- 30
T no B-uanydeHuio (aetektop | BR/M’ 4510*-4,510
Hap “3epxanom”)

YRXKI-36I | O6bemHas akTUBROCTb XUAKO- 30
CTH NO y-U3NyyeHuio (AeTexTop B/m® 7000 - 7-10°
Haj “3epkanom”)

YIOKT-3711 | O6beMHan akTUBHOCTb XKUAKO- 30
CT# 10 y-u3nyuexuio (aetexktop s’ 1500 - 1,5 10°
NOrpyXHoi)

YIKB-19M | O6bemHan akTuBHOCTb XBAKO- 30
CTH N0 B-U3NYuEHNIO (eTeKTop Bx/m® 3700 - 3,7 10°
NPOTOYHbINA)

rOCT 12.1 019-79, TOCT 12.1 030-81, FOCT 12 2.007.0-75, OCT 27.002-89, OCTY 27.003-90,
OCT 25 381-86, PM 25 446-87, PQ} 25 818-87, P} 95 988-90, P[1-03-36-97, P[1 08042489,
Cn2.6.1.758-99, OCN 72/87, ONB 88/97, HI-002-97, NBEA PY AC-89, NPB AC-89, NYJ3, NHA3
r-1-028-91, NMHAQJ I-5-006-87

YctaHoBKa «ATnaHT» (MHOrokaHarnbHas ycTaHOBKa paauauMoHHoOro Kontpons YMKC-
99) - npeaHasHayeHa ANs NOCTPOSHUA aBTOMATMYECKMX CUCTEM paanaLmoHHoro koHTpons (ACPK)
Ha PafUaLIMOHHO-ONAacHbLIX 0ObeKTax v OnoBeLIeHUA nepcoHana 0b OTKNOHEHUAX OT HOpManb-
HbIX YCIIOBWIA ux akcnnyatauwu (vabn.27) [39,110]

B KOMNNeKT NOCTaBKyu BXOANT GNOKW AETEKTUPOBAHUSI rammMa- U HEWTPOHHOIO U3Ny4eHUs
BAMI-100 u BAMH-100, 6nok o6paboTki 1 nepepauun uHdopmaumm BOIN, ycTaHoBKa AeTekTU-
poBaHusi 06beMHON akTUBHOCTU anbda- 1 BeTa-usnyyalowmx paguoHyKnMAoB, COASPXKALLMUXCA
B BO3flyxe B BuAe aspo3oneil, yCTaHOBKA AeTeKTUPOBaHUA 00LEMHOI BeTa-aKTUBHOCTU NHEpPT-
HbIX Fa3oe, Gnok asapuitHoi curdanusaumu BAC-01, npoMexyTouHblit Nynet nHavkauuu NN -
MK u ueHTpanbKbi NynsT ynpaenexwus LINY

TexHuueckue xapaktepucTukm 6noka AETEKTUPOBAHNA EJJMI‘-100:

* perucTpupyemoe uanyyeHue e e e e e e v ramma
.......... raaopaspngnme cyetumkv CEM-20 (3 wr)

* NEeTeKTop . .
* ANANA30H U3MEPEHUS MOLLHOCTU A03bl H*(IO), MK3B/y e e e . 20,1107
* AUanasoH PerucTpupyeMbix aHEPIUM, MaB .. .. ... oot e revenne 0,05-3

* NOrPeLHOCTL M3MepeHus MOLLHOCTU A03bl (N0 7Cs) , %, He Bonee.. .......cceeve weeeeee. 20

* Ananason paboumx TemMnepatyp, "C . .. oL o e e e e -30 - +50
+ rabapuUTHBIE PA3MEPbl, MM ... ot ei et e e e et e e e @40, pnuna 180
SMACCA. T ... e vttt ei ottt et e e e e eeer e seeee aeee aeees e ve seeeees 500
TexHuueckue xapanepucmxm 6noxa AeTEKTMpOBaHMﬂ 5OMH-100
* perucTpupyemoe usnyyenne e e e e e e e HEATPOHbI
* ANaNasoH U3MEePEeHUs MOLWHOCTY axauaaneHTHom ,qoabl MKSB/H .. 0,1-105
* ANana3oH PerucTpupyeMsiX 3Heprui, 3B .. ... ..l et e . ..0,025 - 107
* NOrpetuHocTk U3mepenus (no Pu-Be), %, He 5onee ....................... . .25
* AnanasoH pabounx TeMnepatyp, "C ... .. h e e e e e -30 +50
« rabapUTHBIE PA3MEPB!, MM. .. .. woeoivvi o e e e et e 386x256x250

@




*Macea, Kr..... ...... e e e e e et e e seeees e aes 10,1

ACPK Ha 6ase YMKC-99 cocTouT U3 ABYX YPOBHEl BepTMKanbHON uepapxuu: yposHA usme-
puTenbHbIX ycrpoicTe (UY) 1 ypoBHA nHdOpMaLMoHHON ceTn. iameputensHbie ycTpoicTaa
UMEIOT ABa HesaBUCUMbLIX nHTepdelica ceasu. Ethernet (ocHosHo) u RS-232(485) (Bcnomora-
TenbHbi). MamepuTensHbie YCTPOACTBa NOAKMIOMAIOTCA K MHPOPMALIMOHHON CETH B NPOU3BONb-
HOM NOpAAKE W B NPOM3BONbHLIX MecTax. Konuyectso NY B 04HOM CermMeHTe CeTu MOXET AOCTU-
ratb 500 wT. MakcumanbHoe paccTosHue Mexay MY ¥ KoOMMyTauMOHHLIMY YCTPOCTBAMY CETH
coctaenseT 100 M. MHdopMaLoHHas ceTk npeacTasngeT co6oi NoKanbHyIo BbIMUCIMTENbHYIO
ceTb cTaHaapTa Ethernet IEEE 802 3

NMomumo Gnokos aAetekTnposanus 5AMIM-100 u BAMH-100 aons HenpepLIBHOMO KOHTPONS pa-
[NaUMOHHOW 0BCTAHOBKM NPUMEHSIIOT CLUMHTUNNALMOHHLIA 6nok aerektuposanna BABI-100,

npeaHasHaYeHHbln ANA u3MepeHns MOLWHOCTU A03bt H*(IO) W NOTHOCTK NOTOKA raMMa-KkBaH-

TOB, CUMHTUNNAUMOHHBIE Bnokun aeTekTupoBaxus BA3A-100, BA3A-1006 u BA3A-100M, npea-
Ha3Ha4YEeHHbIE ANA K3MEPEHNS NIIOTHOCTA NOTOKA anbga-YacTuLl, CLIMHTUNNALMOHHLIA Grok ae-
TexTupoeanua B36-100, 6nokn AeTEKTMPOBAHUSA C UCTIONbL30OBAHUEM CLIMHTUNNALMOHHOrO Ae-
TekTopa u rasopaspsagHoro cuetuuka Ch-8b 6[136-100/1 n c ucnonb3oBaHueM ToNbLKO 2 razopas-
paaHbIX c4eTunkos CBT-10A, koTopbie npegHaszHaueHbl ANA U3MepeHus NNOTHOCTH NoToka beta-
yactuu,.

CrpykTypHas npoctoTa, 60NnbLIOMA A1anasoH U3MEPEHUA U NPOCTOTA B HACTPOIiKe U 3Kcnnya-
Tauuy ABNSIOTCH OTNMYUTENbHOW OCOBEHHOCTLIO YCTaHOBKU «ATnaHT». OHa ucnonb3yercs B
manokaHanbHeix cuctemax ACKPO kak wacte ETACKPO

CosnaHune OTAEnbHBIX CUCTEM UMM noacucTeM (pagnaumMoHHOR 6e30nacHOCTU paauaLiMoH-
HO-ONACHBIX 06bEKTOB M ASC) KOHTPONS paanoaKTUBHLIX BLIGPOCOB U c6pocos Obin ocHOBAH Ha
WCNOonb3oBaHnKU TexHUYeckux cpeacte «OpewHuk» unu AKPBE ASC

B Hacroswee Bpems Ha oTedecTeeHHbIX A3C, 3apybexHbix ASC U Apyrux paavaLvoHHoO-
onacHbix 06bekTax tuMpoKo ucnonbayetcst YCTaHOBKA KOHTPOSA ra30-Bo3AYWHbIX BbI6pocoB
«KanuHa». Beinyckatotcs ee mogudpukaumm PKC-02 PKC-03 n PKC-071, ebinonHeHHble ¢ uc-
NONb30BAHUEM TEXHUYECKMUX CpeacTB «OpeLuHuKy 1 KoTopbie npownu [oCyaapcTBeHHbIE UCNbI-
TaHUs

B YcraHoBke paanometrpuueckon PKC-071 ans usmepenuna OA paamoakTUBHbLIX ra3os v
napoB uoaa-131 B ra3oaspo3onbHbix BbIOPOCAX NPOMbILINIEHHBIX PEaKTOPOB W aTOMHbIX 3MeKT-
pocTaHuuii 06paboTka U BbIBOA PE3YNbLTATOB U3MEPEHRUIA NPOBOAUTCA C NOMOLLBIO YCTPONCTB
npeacraenexus nHdopmauum n YHO-66H

Pernctpauus, nsmepeHue u BbiBog MHGOpMauumn ocyliecTenseTca B 8 kaHanax KaHanei
NoApasaensioTCs Ha COBMELLEHHbIE W pa3melleHHble (Tabn 31).

B HOBbIX KOMNMeKcax TeXHUYECKMX CPEACTB pactumpsercs Homexknatypa B u Y[ u ycr-
poiicte o6paboTtku uHdOpMaLUK, HA OCHOBE KOTOPBIX MOrYT NPOEKTUPOBaTLCA Gonee coeep-
WeHHbIe YCTpOoWNCTBa A4NS KOHTpoNns BbIBpocos u c6pocos.

[ANs COBPEMEHHbIX KOMMNEKCOB TEXHUYECKNX cpeacTs (Tabn 26 u Tadn 30) 6onbwoit uHTe-
pec npeacrasnsioT Hoeble Tunst B n Y[, 6onee yyscTauTensHblE 1 aRAaNTMPOBAHHLIE K pasnuy-
HbIM YCNOBUAM 3KCNyaTauun

2.5.2. ABTomMaTM3npoOBaHHble ManoKaHanbHble YCTAHOBKN M CUCTEMBbI.

OHu HeobxoauMu! Ansa oBecrieyeHus paanaumoHHon 6ezonacHocT «HeGoNbLWNX», B TOM YNC-
ne nepeasvxHLIX 0OLEKTOB, @ TAKKE AN PEIEHUS CneunanbHbix 3agad (Hanpumep, Boisene-
HUA U KOHTPONSA AEHEXHbLIX KyMop, APYrux NpeaAMeToB, 3arpsasHeHHbIX paauoaKTUBHBIMU BeLue-
cteamum). K takum TC moxHO oTHecTu YctaHoBku K1Y-8, CPK-2M-36, CPK «Bapbep» n IKI-01
«Crankep» [39)]

K pannum paspabotkam oTHOCUTCS ycTanoeka KQY-8, koTopas ouexuBaeTcs notpebvrens-
MW KaK yCTAHOBKA yHMBEPCANbHAn v HafexHan B 3KCnnyatauun, B TOM YUCNe B TAXENbIX KNuma-
Tuyeckux ycnoeusx CPK-2M-36, CPK «bapbep» n KIM-01 «Ctankep» oTHocATca k Gonee no-
3HUM COBPEMEHHbIM pa3paboTkam U NpefHasHaYeHs! Kak ANa pelleHust cneuuanbHbIX 3agaq,
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TaK ¥ 3aAa4 PaguaLMoHHOroO KOHTPONA Ha obbexTax.

B 1abn.32 npeacTtasneHbl OCHOBHbLIE TEXHUYECKUE XapaKTePUCTUKK paccMaTpUBaeMbixX as-
TOMaTU3UPOBAHHbLIX ManoKaHasbHbIX YCTAHOBOK (CMCTEM) paANaLIMOHHOrO KOHTPONA.

YcranoBka K[Y-8 npegHasHaueHa ANa HENPEepLIBHOTO aBTOMATUHECKOTo KOHTPONA pagua-
LUMOHHOM 0OCTaHOBKU, cUrHanusaLmm n oOpMuPOBaHUA CUrHaNoB-COBETOB NPU HAPYLUEHUN HOP-
ManbHoIt KOHTponupyemMoit obcTaHoBku nyteM c6opa n o6pabotku uHdopmaumuu o Gnokos
YCTPOWCTB AETEKTUPOBaHUA. YCTaHOBKa ABNAETCA MHOrOGYHKLIMOHANbHbLIM CPEACTBOM, KOMNO-
HyeMbIM NOA PasnuyHbIe, B TOM YUCNE NOABWKHBLIE, 0GbEKTHI U MEET 7 MogudnKaumi.

Mpy MakcUManbHOM KOMNNEeKTaLWu yeTaHoBka coaepxut 13 Tunoe 6rokos 1 annapaTypHsIX
cpeacTs, 8 Turos GrIOKOB AETEKTUPOBAHNUSA C CYMMapHbLIM KONUYECTBOM A0 54 eanHuy.

Bnoku aetekTuposaHus yctaHosku K1Y-8 o6ecneunsaior usmepeHue:

* MOLUHOCTHM NOFNOLLEHHON (B BO3Ayxe) Ao3bl, Mp/d: 8,7.107-8,7.10%;

8,7.104-8,7.10";
8,7 10+ - 8,7 (nBa-yeTbipe KaHana);

» OA Boabt, Br/M® - 3,7 107 - 3,7-10%;

« OA Beta-aKkTusHbIX asposoneit, brk/m® - 10% - 108,

* nornoLeHHol (8 Bo3ayxe) aossl, I'p - 8,7.10° - 87; 10-2000 (socemb kaHanos).

CucTtema HenpepbiBHOro koHTpona CPK-02M-36 npenHa3sHadeHa Ans opraHnsaumu pagu-
aALMOHHOrO KOHTPONA NOMELEeHUN, B KOTOPLIX NPOBOAATCA paboTbl C paaAnOaKTUBHLIMK Belle-
CTBaMM (MCTOMHUKAMU) U PaAWALIMOHHBIMKM ycTaHoBKkamu [39]. Cuctema paguaunoHHOTO KOHT-
pons CPK-02M-36 o6ecneunBaeT HenpepbiBHbI MOHUTOPUHT YPOBHA paavuauuoHHoro ¢hoHa B
30Hax pacnonoXeHus GNOKOB ASTEKTUPOBAHUA U CUTHAMMU3ALMIO O NPEBLILLIEHUM YPOBHA paaua-
LMOHHOro hOHA YCTaHOBEHHOIO nopora

Cocras cpeacts cuctems: CPK-2M-36

* UGHTPanbHLIA NyNbT,

* BNOKM JETEKTUPOBAHNA MOLHOCTH (HOTOHHOTO M3nNyyeHus (4 Tuna);

* UHTENNeKTYyanbHbIN curHanusatop BCP-35M.

Yucno Toyek KOHTpons - A0 36, kaHan cBa3un - RS-485 unu ebiBOA HA NPUHTEP C cUCTEMOR

Ta6bnuya 31. OcHosHble mexHuveckue xapakmepucmuku B4 u Y/ ycmanoeku PKC-0711

Mpeaen ananasoHa
Tun 641 paaynpoBOYHbIA namepenna OA,
Pexum perncrpatium, paauoHyxnna Bx/m
wnn Y4 BUA U3nyvyeHus B aspo3lone, rase — -
Wnw napax HUDKHUNA, BEPXHUN,
He Gonee He MeHee
CoBMeLl eHHbIN, CtpoHunin-90, 8 M
YOAB-031 beta uTTpUiA-90 210
Pa3meueHHbIn, Crporumin-90, 310" 4
6eTa uTTpUi-90 210
) Kceron-133 2.10* 6 10°
BArB-02N Coamggﬁnmm. Kpunton-85 210° 610°
Apron-41 3104 8 10°
5 10
Kceron-133 2,5 12 110
610 310"
BAr6-01-02 CoBMeueHHBIN, 1,5 10° 610°
6eta Kpuntox-85 310° 110"
S
AproH-41 110 510°
< 310° 110"
OBMELEHHbI, Woa-131
Cora A 610" 610*
PasmeuieHHbIn, CrpoHumit-90, 4
YRCA-0211 beta UTTpHii-90 310 110°
Pa3melyeHHsii,
o Woa-131 110’ 8 10*

&~



Ta6nuya 32. AemomMamu3upoBaHHblie MafloKaHabHLIE YCMAaHOBKU (CUCmeMbl)
paduayuoHHO20 KOHMPONs

HaumeHoBakue
cUCTeMsl
KAY-8 CPK-2M-36 «Eg::bl(ep» «Cﬁ";nr.l?e"p»
HaumeHoBaHue
napameTpos
Tun cuctems!
CTpykrypa cucremsl paavanbHas paguanbHas paavansHas .3aMKHYTan
Konuyectso kaHanos )
cnCTeMbl no 54 A0 36 2012 6(8)
CE'EE?M"E BeNMumMHL! 8 Tvnos. 4 Tuna 2T1Una
MowHocte Ao3b! -y +(2 ™vna) + (4 Tvna) + (cnekTpo- +
METpUYECKuii)
MnoTHoCTL NOTOKa — N - - - -
OA xuakocreit - B,y + - - -
OA WPT - By - - - -
OA asposoneit - B,y + - - -
OA aapo3oneit u napos **| - - - -
MNOTHOCTL NOTOKA By, - - + -
Aosa P (Ip) + - '
Ycerpoitctea obpaboTkun MynbT ¢ O3Y (128 k6)
pe3ynbratos U3MepeHus NyneT fynet Myner c O3Y | (AnA MoOWHOCTH A03bI
YA(BD) u npeacTasneHue (YHO-103C) (32 k6) no reou3n4eCckum
UHopmayumn KoOpAMHaTaM)
MpuHTep (Yepes OBM, HaBuraumorHas
ek bty GPS cucreus
«ERSON» yepea (norpewHocTb
WHOpMALIH aganTep «Citronic») CKO <50m)
ABapuiHaa curHanuaayus + + + -
CeTeBoii uHrepdeic C2 («CTblk») RS-485 RS-232 RS-232
Macca, kr 1,5 (6e3 bA)
Hanuuue ceptiudukaTos
1 3aknodenns CU, +-- --- --- *+--
C33n OUT

komana «EPSON» uepes agantep «Citronic».

[vana3oH namepeHus MOLHOCTU A03bl (DOTOHHOTO UMYYEHUS:

« BAPr-46MN, 6ANIMT-31N2 - 0,01 - 1 MPAy;

«BAPr-46N1 - 0,1 - 10 MPMy;

«BAPr-46N2 - 1- 1000 MP/,

Cucrtema paguaumoHHoro koHTpona CPK «Bapbep» npegHasHaueHa ans:

* U3MEPEHUA MOLLHOCTM 3KBUBANEHTHOW [03bl FaMma-nanydenus (1 - 106 mk3s/v);

* UI3MEPEHUA NIOTHOCTM NoToka 6eTa- U anbda-UsnNy4eHun C 3arpasHEHHLIX NOBEPXHOCTEN;

= COXpaHeHWUst B NaMsATU pPe3yNnbTATOB U3MEpeHU MOLLHOCTY 3KBUBANEHTHOW AO03bl U CNeKT-
POB UCTOMHWUKOB raMMa-uany4eHus u obecneveHms curHanuaaumu o NPEBLILIEHUN YPOBHA HOP-
ManbHOro ramma-coHa Ha KOHTPONUPYMOM 06GbekTe.

B cny4ae nepeceyenvn rpaHuL, KOHTPONMPYEMOro o6bekTa ¢ UCTOMHUKAMM NOBLILLIEHHOM aK-
TUBHOCTM CUrHanNu3aLiMsi NpeaynpexaaeT o NONLITKE BbixoAa NepcoHana wunu Apyroro nuua 3a
rpanuLbl 30HbI. Hannure namat u coBpeMeHHOro uHTepdeitca obecneunBaeT 4OKYMEHTUPOBA-
HUe AaHHbIX O PAAUALIMOHHON 06CTaHOBKE Ha KOHTPONUPYEMOM obbekTe.

Cucrema [IKI-01 «Crankep» npeaHasHaueHa ANA MOHMTOPUHrA paguauuMoHHoi 06CcTaHoB-
K¥ C YCTPOHCTBOM ONpeaeneHns reoaesnyeckmx KOOPAUHAT C NOMOLWbIO CTYTHUKOBON CUCTEMbE
GPS [39].

Cuctema obecneuusaer:




* U3MepeHne MOLLHOCTU 3KBUBANEHTHOK [03bl FfaMMa-u3nyyeHusa ¢ OAHOBPEMEHHBIM onpe-
AeneHneM reoaesnyeckux KoopanHaT B TOUKe NpoBeaeHU N3MEPeHus,

* COXpaHeHUe B NaMsTU PesynLTaToB M3MEPEHUA MOWHOCTU 3KBUBANEHTHOM A03bl ramMma-
U3NY4YEeHUs U reoe3ndecknx KOOPAUHAT U Nepeaaya ux Ha KoMnbloTep;

* NPEACTABNEHUE Y BbIBOA COXPAHEHHDIX B NaMsATH PE3ynsTaToB B rpacpuieckom Buae, HaHe-
cexue Ha kapTy u obpabotka ctangapTHeimm FUC.

B cocTas cuCTEeMb! BXOAUT N3MEPUTENbHbIA NYNLT, BNok AETEKTUPOBAHUA N HAaBUraLMOHHAA
c1cTeMa.

B uenom cucrema koMMaKTHa, OTBeYaeT cospeMeHHbIM TpebGosaHuam o6pabotkn u npea-
craenenns uHgopmauuu OHa MOXET NPUMEHATBLCA Kak NepPeHoCHOe unu asToMobunbHoe ycT-
POCTBO B 3aBUCUMOCTI OT TUNA KOMNNekTauuu Bnokos AETEKTUPOBAHUA, B KOTOPbIX UCNONb3Y-
otcs cuetunku CBM-20 (2 cueruuka) unu CBEM-30 (10 CHETUMKOB), UNN CLUUHTUANALUMOHHBI
6nok petexTuposanua [AM-02 Ha ocHose kpuctanna Csl ((45x50 mm). [inanascH onpeaensemMo
MOLHOCTY A,03bl (POTOHHOTO Uanyyenust - 0,1 - 1000 mk3B/4, npu aHeprum cotoros 0,05-3 MaB.

K atoit annapatype MoXeT BbiTb OTHeceH flosumeTp «ATnanT-1» [39]

2.5.3. ACKPO obbexTos.

ABTOMaTU3NPOBaHHbIE CUCTEMbI KOHTPONA paauauuoHHoi obctanoBku (ACKPO) ob6vekros -
NPOMNIOLLAAKM, CAHUTAPHO-3aWNTHON 30HbL, 30HbI HabBnoaeHna ASC u TA. BKMOYAIOT B ceba
MOCTBI PaAUALMOHHOO KOHTPONsA Ha MecTHocTu (MK), coeauHeHHble cpeacTBamu CBA3K C LIEHT-
pansHLiM nocTom KoHTpons [114-129] B 3oHe HabniogeHna paguatinoHHo-onacHoro obbekra
MOXeT BbiTb Pa3meLLLeHO HECKOMbko AecATKoB (K, HenpepbIBHO KOHTPONUPYIOWWUX paaUaLuoH-
Hble 1 MeTeonapameTpsl K npocTeiiinm ACKPO oTHocutcs cuctema «ATnanT-P» [39].

B HacTosilee Bpema pa3paboTanbl OCHOBHbLIE NPUHLIAMBE U TEXHUHECKU Peanu3oBaHsl Tuno-
Bbi€ NOCTbI KOHTPONSA ANS NPOBEAEHUA KOMNEKCHOTO 3KONOrMYECKOro MOHUTOPUHIa OKPYXaio-
wen cpeabnl Ha ux ocHoBe co3faHa 06bEeKTOBAA aBTOMATU3MPOBaHHAA cUCTEMa KOHTpoNnA pa-
AnauvonHon obctanoeku (ACKPO) ana npoMniiowaaku, CAaHUTapHO-3alWMUTHOMN 30HE! U 30-kuno-
METPOBOIA 30HbI HabnaeHus sokpyr ASC [114].

Paspaboranb! cneayowme tunsi MK

« NIKI - Ana u3MepeHus MOLLHOCTM [03bl rammMa-usnyveHns ¢ bnokamu aetekTuposaHnn
BAMIT-08P (ot 10° po 10° P/v), B ToM uncne Ao 5 BbIHOCHbIX BA,

* KM - ans uamepeHnss MOLWHOCTH J03bl U METEONapaMeTpoB (CKOPOCTL W HanpasneHue
seTpa, TeMneparypa, atMocepHoe AasneHue, OTHOCUTENbHAA BNAXHOCTL BO3AYXa);

« KK - ans nsmeperus o6bEMHOI aKTUBHOCTU KUAKOCTU Ha 6a3e NOrpyXxHOro ycTpoicTesa
AetekrupoBanna YDKM-22P (OA, Hauvnas ¢ 6 107" Ku/n),

+* MKB - ANg KOHTpONs paanoOakTUBHOTO 3arpsasHenus soagyxa (OA aaposonei - YOAB-03M,
OA noga - YAAC-020), a Takke mowHoCTH Ao3s! - BAMIM-08P-03 (105 - 102 PM).

B MK ucnons3osaHbl 6n10k1 1 YCTPORCTBA ASTEKTUPOBAHUA UOHU3UPYIOLLETO UANYUEHUS, pas-
pabotaHHble ANA cUCTEM paanaLMoHHOTO KOHTPONS, PACCMOTPEHHLIX BhilLe.

Bo Bcex MK ncnonbaoraHk! o6wme peluerus, obecneunsalolime NOBLILLEHHYIO HAAEXKHOCTb
" AOCTOBEPHOCTL NONy4yaeMoln MHOPMaLMY, KUBYIYECTb CUCTEMBI, CO3AABAEMON Ha UX OCHOBE,
ynobeto ee o6enyxuBanns

+ obopynosaHue, Bxoaswee B coctas 1K, MOHTUPYETCS BHYTPY CNEUUaNLHOO 3aLLULLEHHO-
ro xoHTeinHepa tna CK3-5Y (oTannueaemsie n HeoTannusaemble),

* kaxabii MK umeet cobeTBEHHYI0 CUCTEMY «KU3HEOGECTIEUEHNSY, B KOTOPYIO BXOAUT OCBe-
LieHne, pesepBHoe NUTaHue, 3aseMneHmne, yCTpoicTea curHan3auum 0 HECaHKLUMOHUPOBAHHOM
AOCTYyNe u noxape, CpeACTBa aBTOMAaTUYECKOTO MOXAPOTYLIEHUS ¥ NPU HEOBXOAUMOCTY cucTe-
Ma noaaepxaHvs TpedyemMbix KNMMaTUYECKUX NAPaMeTPOB BHYTPU KOHTeMHepa,

* kaxabw MK nepepgaer uncdopmaumio B LEHTP NO ABYM HE3ABUCUMBIM NUHUAM CBA3N, B Ka-
YECTBE KOTOpbIX MOrYT ObiTb MCMONbL30BaHLI MPOBOAHAA CBA3b, paguokaHan unn TenedoHHas
CBA3b;

* B Ka4ecTee abOHEHTOB CUCTEM BLICTYNAIOT NOCTbI KOHTPONSA, a HE OTAENbHLIE U3MepuTen.-
Hbl€ kKaHanb!, BXOASLIME B UX COCTaB

O




Ha 6a3e nepeuucnenHbix MK, nepeoHayanbHO paspaboranHbix ans A3C, npu ux agononHe-
KUK NOCTamMn KOHTPONS OGBEMHOA aKTUBHOCTY UCKYCCTBEHHBIX anbga-akTUBHLIX a3po3onen v
TpUTHA B BO3AYXE, MOXHO co3aaTe obbekToBble ACKPO apyrux paaualiuoHHO-onacHbLIX 06bek-
T0B, a TaKKe peruoHanbHele ACKPO Bcex ypoBHen.

Takum 06pa3oM, cnegyiowwnMM LLIAroM SIBAIAETCA co3nanue Ha Gase TMNOBLIX NOCTOB BEOM-
cTBeHHbIX 06bekToBbIXx ACKPO noacucrem TeppuropuansHoro paauauvoHHOro KOHTPONA # pe-
FMOHANbHBIX CUCTEM. ITU CUCTEMBI MOTYT CTaTb HU30BbIMYU 3B8eHbAMU EAuHON MocyaapcTBeHHON
aBTOMaTU3NPOBAHHOM CUCTEMBI KOHTPONSA paguaunoHHoi obcraHoBku cTpakbl (EFTACKPO).

ACKPO Ha 6a3e onvMcaHHbIX OCHOBHbIX TEXHU4ECKUX CPEACTB B HAcToALee BPEMA YCTaHOB-
neHbl Ha Heckonbkux ASC PO, 8 Ty Ha Bonroaoxckoi AQC, 1 Ha 3apyGexHbix ASC [128]. Cxe-
Ma ucnonb3oeaHua TexHuueckux cpeacts ACKPO B cuctemax ACPK npeacraenena Ha puc.6.

B ACKPO, obecneuusaloimx o4HOBPEMEHHO KOHTPONb ra3oBo3gyLlHLIX BbIGpocos, uHgop-
MaLWMA Ha LUeHTPanbHbIA NOCT KOHTPONA NOCTYNaeT ¢ 6nokoB M YCTPOWCTB AETEKTUPOBaHUA, U3-
mepsiowux OA asposoneii 1 rasoe B BeHTTpyBax ASC. [ins Takux ACKPO ananasoH usmeperus
MOLUHOCTU aMBUEHTHOMW 403b! ramMMa-U3NyyeHWUs B CaHUTapHO-3alUTHON 30He U 30He Habnioae-
Hus 0T 0,1 fo 10° Mk3B/M , MOLLIHOCTM NOTNOLLEEHHOW A03bl HA Npomnnowaake ASC or 10# go 104
MIp/d, 06bEMHOR aKTUBHOCTU ra3oB B BeHTTpyGax oT 2 10° ao 2 10° Bk/m2. MporHozuposaHve
BO3MOXHbIX PAANALIMOHHBIX aBapUiA U APYINX HEWTATHBIX CUTYAUUA B 3TOM CRyuae MOXET pe-
warbesn Gonee onepaTuBHO U AOCTOBEPHO.

LienTpanuaoBaHHble NOCTbI KOHTpONS MOryT oBpabatbisaTh UHOPMaLUUIO NO cneLmanbHo pas-
pabarbiBaeMbiM NporpaMMam, NO3BONSRIOLUM BbINONHATL 33434V NPOrHO3WPOBAHUA paaMaLMOH-
Holi 06CTaHOBKM BOKPYr paAnaLUmMoHHO-0NacHoro obbekTa u 3a ero npeagenamu. Matemaruyeckoe
1 nporpammHoe obecnevenve paspaboraHo cosmectio HALL « CHUUM» u HNO «TaricbyH».

BeiweonucaHnHble cucteMsl ACKPO mMoryT oxsaTteiBaTh KOHTPOMNb 3HAUUTENBbHBIX TePPUTOPHIA
v o6pabaTbisatbh HonbLuoih 06beM MHGOPMaLMKY, NepeaaBaeMoin Ha LIEHTPANbHbIN NOCT KOHTPO-
ng, ANA NPOrHO3MPOBAHWA A030BbIX HATPY3OK HA NEPCOHAN U Hacenexne, 3arpA3HEHNA OKpyXKa-

[T

LeHTpaneHslit
TIOCT KOHTpONs

J [
1 i ? [

[Toct koHTpONSA
METEONapaMeTpoB H
MOUIHOCTH 03Bl
ramMMa-u3ny4eHus

IMocTsl kKOHTpONA
MOLIUHOCTH JO3BI
ramMMa-u3syueHus

1 T 1 Y Mereomaura

) —
Tloct koHTpONs Mocr koHTpONA
BOALI B COPOCHOM fona-131 un
KaHane adpo30NcH B BO3AYXE

1 - aBToMaTuyeckas tenedoHHas craHuua (ATC)
T ~ aHTeHHo-huAaepHoe ycTponcTeo (ADY)

Puc.6. Cucmema (nodcucmema) ACKPO e okpyxaroued cpede
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I0L1eH cpenb!.

2.5.4. UngukaTtopbl paguauuoHHoro cona

Wnauxaropel paavauuoHHoro goda (UP®) MOXHO YCNOBHO OTHECTH K TeXHUJECKUM cpep-
CTBaM TaK HasbiBAEMbIX ropoAckux, nocenkoBsix u ap. ACKPO [129-130]. 3o TC, kotopbie mo-
YT 3MEPATL PaANaLIMOHHLIN (hOH Ha OTKPLITOW MECTHOCTY, B 3AaHMNAX, COOpYXeHUaX, obecne-
uuBas HarmaAAHYI0 MHGOPMaUMIo AR HaceneHna o paaualuoHHon oberaHoske.

WP® HauvHanoch ¢ 3aKOHYEeHHOro 0aHOBNoYHOro YCTPOMCTBA, BKMOMaiowero bAi, ycrpoit-
ctBa o6paboTku uHopMauun u urdopmaumorHoe Tabno. MNpumepoM MoxeT cnyxuts UPD,
napameTpel KOTOPOTO NpeacTasNeHbl B 1abn.33 B cpaBHEHUN C NapameTpamu Apyrux Gonee
UHTeNNexTyansHsIX yerposcts: ACKPO HTL «PUOH» u ap. npeacrasuTenei Gonee cospemen-
HbIX UHTENneKTyanbHbix TC EFACKPO B cucteme «Pednekc» Munaroma PO [124]. K num Mo-
XeT GbiTb Tawke oTHeceHa ACKPO «AtnanT-P».

CospemeHHsie MHPOPMaALMOHHBIe U3MepUTeny (WHAKKATOPLI) pasnauroHHOro dhoHa BINoA-
HEHbI C UCNONb30BAHUEM MUKPONPOLIECCOPOB, UMEIOT Yncno kaHanos Gonee 1-2 u coBpeMeH-
Hble cpeacTBa nepepaun uHdopmaunn (tenedoHHbIe MOAEMb!, PaAMOMOAEMbI, COTOBYIO TENe-
boHHYI0 CeTb).

B ocHoBHOM u3MepuTensHoM Bnoke, COBMELEHHOM C MHANKATOPHbLIM Tabno, moryr pasme-
WAaTbCA HECKONbLKO AONOMNHUTENbHLIX TUNOB AATYMKOB (TEMNEPaTYPbI, BNAXHOCTH), YCTPONCTBA
namsaTK, ycTpoicTea otobpaxeHus nHdopmaumu Tuna «beryuan sonHa».

ACKPO HTL| «PUOH» 3aHumaeT ocoboe Mecro B atom knacce TC ana ACKPO. Ox apantu-
poBaH k cucteme «Pedneke» Munatoma PO n EFTACKPO. B HacTosiwee Bpema Ha ocHoBe 3Toro
KOMMNEKCa CO3aH0 HECKONbKO PeruoHanbHbIX U FOPOACKUX cUCTeM, B TOM Yucne 8 Cankr-Ne-
TepOypre u Jlenunrpaackoit obnactu. 1ocTatouHo wupoko 6bin ncnonbsosaH UP®-03 8 Mockee
u Mockosckoi obrniactu (okono 50 Touek), Ha ocHoe koTtoporo MocHIMO «Papou» u cnyx6amu
MUC no MockoBckoit o6nacTit 6bina cosgaHa cuctema paanauMoHHOrO MOHUTOPUHIA 3TOMO KPYn-
HOTO NPOMBILUSIEHHOTO MEranonuca, a Takke aHanormyHbie CUCTeMbl B Apyrux ropoaax u A3C.

2.5.5. NporpammHoe o6ecneueHne aBTOMaTU3NPOBAHHLIX CUCTEM PAAAMALIMOHHOTIO KOH-
Tpons

PaguauuoHHble obbekTol | 1 |l kaTeropuit cornacHo n. 3.1 OCNOPB-99 AonxHbl MCNOMb3o-
BaTb CTaLMOHAPHbIE aBTOMAaTU3UPOBaHHbLIE TEXHUYECKUE CPEACTBA ~ aBTOMAaTU3NPOBaHHLIE Ch-
CTeMbl. YuuTblBaa Wrpokoe ucnosk3osadve 3BM 1 6onbLwoi Kpyr pewiaeMbix 3agad, apXveu-
poBaHus Nony4eHHbIX AaHHBIX U BblAaYy YNPaBnsiowWmnx COBETOB U T.N., HA COBPEMEHHOM 3Tane
aBTOMaTU3UpPOBaHHbIE CUCTEMbI [OMKHbLI UMETH COOTBETCTBYIOLLEE NPporpammHoe obecneuerue.

B nonHoi Mepe aBTOMaTU3MpOBaHHbLIE CUCTEMbI AOMKHLI 0GECNeUnBaTL KOHTPONbL, PErkCT-
paumio, otoBpaxeHue, c6op, 06paboTKy, aHanU3 XxpaHeHW NONYYEHHOW UHChOPMALMK I BbiAaYY
OTYETHON uHdopMaumnu.

HocratouHo SonbLuoil 06bem rKcupyemon U CoXxpaHAeMon HhopMaumy Heobxoaum Tak-
Xe AN peleHus cnedyoLyux 3agaq:

® cTatucTuyeckana OTHEeTHOCTb Nepea opraHamu rocyfapcTBeHHOro KOHTPOA;

* pacHeT roaoBbix 3 PeKTUBHBLIX 103 BHYTPEHHEro obry4eHna nepcoHana;

¢ OTCNEXMBAHNE AUHAMWKIA M3MEHEHMS BCEX KOHTPONMPYEMbIX PAANALIMOHHLIX NAapaMeTpoB,
XapakTepusyiolLux COCTOSHUE paauaLuoHoih obcTaHoBKy;

* (pMKCaLMA KOHTPONUPYEMBIX PAANALMOHHBIX NapPaMETPOB, XapaKTEPU3YIOWKUX BLIGPOCH! 1
€6pochl C Lenbio OUEHKN 1 aHanuaa 3arpasHeHUs BO3AYLIHON U BOAHON cpeasbl;

¢ cukcauus KOHTPONUPYEMbIX PaAVALMOHHbIX NapaMeTPOB, XapaKTepu3aylowmx BuIBpOCcH U
c6pochl C uenblo OLEHKN 1 aHanuaa 3arpasHeHust BO3AyLWIHON U BOAHOR cpeast;

¢ perucTpauma ypoBHs 3arpasHeHUs oObekToB BHeWHel cpeabl (Npu HeobxoauMocTy, Ha-
npumMep, nocre asapuu).

Heob6xoaumbiit 06beM MHdOpMaLmm, onpeaensemblil TpeBoBaHUAMK CTAaTUCTUMECKON OTUET-
Hoctu cornacHo OCMNOPB-89, xpanutcs B Tederue 50 net. Kpome TOro, AONKHO yuUTLIBATLCA
¢opMupoBaHne HeoBXoaUMBIX AaHHbIX, KOTOpbIEe AOMKHLI NepenasaTtsca B ACKPO CKL, ATLY
ABYC Munucrepcrea n EFTACKPO Poccuu v ap.
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Tabnuya 33. TexHuveckue cpedcmea 0ns 2opodckux ACKPO

HavmeHrosaHue
OnepaTuBHOE onosewjeHne Annapartypa ans ACKPO HTU "PUOH"

HaumeHoBaHue IQxeckoro cpeactea M"‘“""”&g::ﬂgg"o""or © | Hacenenws o paauaunoHHON TOPOACKOro (TC, apanTupoBaHHbie K
napameTpos obcranoske UPS - 02 ACKPO UP®-03 "Pecnexc” u EFTACKPO)
Twun TEXHUYECKUX CPEACTB 1 usgenve 2 usaenvs KOMNNEKT TeXHUMECKNX

CpeAcTs
3mepsemas MOLLHOCTb 403bl _1p? 3 7
raMMa-u3nyuexus, MkP/y 1-999 1.0-10 1,0-10 10-510
3Heprua nanyyeHus, MaB 0,13 0,05-1,5
Tun aertekTopa BAMI - 08 rasopaspsigHblit YOPI - 50,

CYETUNK 1 unu 2 petekropa
Pexum paborst HenpepbIBHbIil HenpepbIBHbLIW
Bpems ycraHoBneHmns nokasaHui,
5 3
MUWH
Cocras yctpoiicte PO BUK - 18P, BITM - 54P
kpenex Tabno
BCTPOEHHbLIA
Ycerpoiicrao o6paboTku _ LCAPO Ha 16 xaHanos, MuKponpoueccop YCNA Ha 1 unu 2 BA, namaTs
Pe3ynLTaToB UsMepeHun ONpoc UMKNUYECKuin (80C51,RISC), Ha 512c, Bxop uepes RS-232C
nHreppeirc RS-232, 1 paawokanan
RS-485
Tun wnu pasuep CeeTALMXC 80x140 BUK - 18P Mn:?agg::nzz " Ta6 "6 "
WHAMNKATOPOB, MM WHebopM Tabno Tuna abno + "Geryuias sonHa
WcnonHenue NEUNEBNAro3awMLIEHHOe Gerywian Bona
Macca, xr ~10 44
Ycnosus akcnnyarauun’ :
Temnepatypa, XC 0- +40 -30- +50 HenpepbiBHbIE -30 - +50
gg %g“ ;m NPy TeMneparype 80 nmepeHusn Ha 80
— OTKPLITON MECTHOCTH

AnexTponuTanue cetesoe ceteBoe ceTeBoe unu COTEROS MM ABTOHOMHOE

Hanuuwne cepTucukartos ¢
3akntouenua CHU, C33 n OUT

aBTOHOMHOEe

L W




K HacTosLeMy BPEMEHN eLLe He ONpeaenunca NOpAAOK paspaboTku nporpammuoro obecne-
YeHUR 0OBEKTOBLIX ABTOMATUSUPOBAHHLIX CUCTEM, KOTODbIE HE ABNAIOTCA TUNOBLIMK, 8 OTpaxa-
10T 0c0BeHHOCTN faHHOrO ofbexTa. VX NpoekTMpoBaHue BEAETCR Ha 6ase KOMNNEKTOB TeXHU-
yeckux cpeacts Tuna KTC KPO.

WTak, scTaet BONPOC: KTO U HA KAKOM 3Tane BHEAPEHUA CNOXHLIX 8BTOMaTU3UPOBAHHbIX CU-
cTeM Ha obbekTe AoMKeH paspabarsiBarh nporpammuoe obecnevenue, Kotopoe 6bi nozsonuno
pewnThb BhillenepeuncrieHHbie 3aadv Nony4YeHNs nHhopMauum.

Llenecoo6pa3HO paccMOTPeTb HECKONLKO NyTel BbIGOpa aTana, Ha KOTOPOM BO3MOXHO Npo-
BOAUTL paBoTbl no nporpaMmHoMy ofecneueHuio, U KakumMyu CUNaMu MOXHO BbINONHUTL 3TOT
aran.

OpHa U3 BOSMOXHbBIX CXeM B3aUMOJEHCTBMA 3aKka3uuka, paspaboTumka aBToMaTM3MpoBaH-
HbiX TC, NpoeKTaHTa aBTOMaTH3UPOBAHHDIX CUCTEM ¥ 3aBOAA-U3TOTOBUTENS NpY paspaboTke npo-
rpammHOro obecneueHmna CUCTEMb! U BHEAPEHUA CUCTEMBI NpeAcTaBneHa Ha puc.7. 3Ta cxema
npeanonaraeT paspaboTky nporpammHoro obecneueHus paspaborumnkammu TC, noctaeky cucte-
Mbl Takxe Yepea pa3paGoTunka W NOBbILIEHE PONV aBTOPCKOrO Haasopa paspaboruuka npu
YCTaHOBKe M aKcnnyarauuu cucTeMbl 3Ta cxema He npeanonaraeT noctasku TC cobcTeeHHo
yepes paspaborumka.

TC cncTeMs! ¢ 3aBOAA-M3rOTOBUTENA ROMKHBI NOCTABNATLCA HENOCPEACTBEHHO Ha Npeanpu-
ATMe 3aKka3uuka

MNpeanaraemyto cxemy uenecoobpasHo 06CyauTh C 3aUHTEPECOBAHHLIMK NPeACTaBUTENsMN
{(3aKkasuuk-npoekTaHT) Mpuyem Gbino Okl Takke LeNecoobpPa3Ho 3TOT UNK APYroii BapuaHT NPOeK-
TUPOBAHUS NPOrpamMMHOro obecneueHus 06bEKTOBLIX aBTOMATU3MPOBAHHbLIX CUCTEM 3aKpenTb
opraHu3aLuoHHbLIM I0KyMEHTOM. [MocneaHee no3sonuno bl COCPEAOTONUTL CRELNanMCTOB B OA-
HOM 13 3BE€HLEB 3TOWM CxeMb! (pazpaboTumka, NPOEKTAHTa MNKU 3aKa34nKka) U NOBLICUTL YPOBEHD
paboTbt 8 UENOM NO CO34aHUI0 ABTOMATU3NPOBAHHBLIX CUCTEM PAAUNALMOHHOTO KOHTPONS.

MNpu o6ecnedeHuv pagmaLvoHHOro, B TOM Y1Cne 403MMETPUYECKOro, KOHTponsa Heobxogumo
VMETb NONHYI0 MHOopMaLIMIO 0 pabounx MecTax paauaLlnoHHo-onacHoro obbekra, obecneunTs
ONTUMANbHYIO CXeMY pasmelleHus GNOKOB AETEKTUPOBAHWS CTALMOHAPHBLIX CUCTEM paguaum-
OHHOTO KOHTPONA, TOYEK KOHTPONSA NepeHoCHLIMU NpubopamMy u ocyulecTenexve npoboortbopa
MeToaunueckue matepuansi, B TOM YUCHE NporpammHoe obecneveHne, LOMKHbI ONPEaenaTs No-
PAROK ¥ MEeTOALI NPOBEAEHUA 1 UHTEpNPETaLuy BCeX BUAOB BbINONHAEMbIX PAANALMOHHbLIX U3-
MEpeHWit kak B HOPManbLHON, Tak U B aBapuitHoit 06CTaHOBKaX.

HomeHknatypa v konnyecteo npubopos U cUCTEM, UCTONB3YEMbIX NPU PaRUaLIMOHHOM KOH-
TpONE, AONXKHbI BbITb AOCTATOHLI ANIR UCTONB3OBAHWUA B HOPMANbLHBIX U aBAPUIAHBIX CUTYaLIUAX
1 nonyyenus saubonee nonHon MHGOpPMaUMM 0 paguaunoHHon obcTaHoeke u oBnyueHUm nep-
coHana PaameuieHne 6NOKOB AeTEKTUPOBaKWS, NPUGOPOB, CUCTEM AOMKHO NpeayCMaTpuBaTh
BEPOATHbIE aBapuiiHbIe CUTYaLMK, NPU KOTOPbIX JOMKHA BbiTh peann3oBaHa BO3MOXHOCTb OUC-
TaHUMOHHOTO koHTponsa OGobleHHan cxema obecneyeHns PagnaunoHHOro (A03MMETPUHECKO-
rO) KOHTpONS NpMBEAEHA Ha puc 8

Fnaga 3. BOSMOXHBIE MYTU U MEXAHWU3Mb| OBECMEYEHUS
NPEANPUSTUIA OTPACITN COBPEMEHHOW ANNAPATYPOW
PAAIMALIMOHHOIO KOHTPONSA

AHanu3a napka annapatypbl PaaNaLUOHHOTO KOHTPONSA Ha NPeAnNpUATM OTPacH¥ NoKasan,
4TO B 3KCANyaTaUMM HaXoasTcs NPUBOPbI, CUCTEMbI U KOMIIEKCh, 0koNo 60 % KOTopbIX GbINo
BbinyweHo 6onee 10 ner Hasaa. K takum npuGopam, Hanpumep, otHocaTca CPM-88 u paxe
Gonee crapuie - CPI1-68, nosumertpel IPM3-03, API-05 (M1), [IKC-04 («CTpux»), APT-01T, kom-
nnexTbl Aosumetpos AK-02 n KAT-02 (M), a Takke apyrue npubopst

BmecTe ¢ Tem, rapanTuiinas HapaboTka rasopaspsaHbIX cueTunkos coctasnsaet 108-10' umn,
a rapaHTuiiHoe XpaHeHne oKono 4-x NeT. HeKoTopble CLIMHTUANALIMOHHLIE AETEKTOPSI, Hanpu-
mep, Nal(Tl), opraHuueckme CUMHTUNNATOPLI CO BpEMEHEM TEpPSIOT CBOW ONTUYECKNE CBOMCTBA
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KypuposaHue
nocTaBku
B LEMOM.
ABTOpCKUNA
Han3op

Paspabotuuk
TC cuecrtemnl

T3 Ha paspaborky

NpOFpamMMHOro
oBecneyeHus T3 Ha TC | nporpammHoro
obecnevyeHus
Anroputm AokymeHT Ha TC
T3
3aKkasuunk — MpoekTaHT
CUCTEMBI
[okymeHTaums
Ha cuctemy
3aBon-
W3roToBUTENb.
MNocrtaska TC cuctemsbl ]

Puc.7. O0Ha uz 803MOXHbIx cxeM e3aumodelicmeus 3aka3dvuka, paspabomyuka KoMrmnekca
TC cucmemsl, NpoeKMaHmMa asmomMamu3upoeaHHol cucmems! U 3ag00a-u320moeumens 8 Jac-
mu paapabomku npozpamMmMHoO20 obecneveHust u nocmasku TC cucmems!

v TpebyioT 3amenbl [Npu ANUTENBLHOM aKCNNyaTaumuu npubopoB YacTo W3-3a OKUCNEHUS U APYIUX
NPUYNH HapYyLWaeTCst NPOBOAVMOCTb KOHTAKTOB, YXYAWAETCA M3ONAUMUSA, YTO NPUBOAUT K OTKa-
3aM B pasbemMax W nevaTtHbIX nnarax, HepaboTocnoCoGHOCTU INEMEHTOB ANEKTPOHHBLIX CXEM,
BbIXOAY W3 CTPOA Tabrno, OTKkasy UCTOMHUKOB NuTanus. Bce 3To NpUBOANT K oTKasam npubopos
MHOrA@ B HYXHblE, OTBETCTBEHHLIE MOMEHTLI, HANPUMEP, B AKCTPEMATbHbLIX YCNOBUAX NUKBUAA-
Lun nocneacTsuin paanaunoHtbliX aBapui.

OAnHako peMOHT 3Tux NpubopoB B 3aBOACKMX YCNIOBUSX YCNIOXKHEH TEM, YTO OHU YXE AaBHO
CHATBI C NPOU3BOACTBA, CHATLI C NPOWU3BOACTBA U MHOMME KOMMNEKTYIOWMe usgenus Ycrapeno
nporpaMMHoe obecnevyeHue v CpeacTBa BLIMUCIIUTENBHOW TEXHUKK U AOKYMeHTMposanua Pe-
MOHT NpuBoOpoB B KyCTapHbLIX YCNOBUSIX Ha MecTe 6e3 KBanupuumpoBaHHbIX KaApPOB U NOcneay-
OLNX UCNBITAHUA K NOBEPKN MOXET NPUBECTU K CyLIECTBEHHLIM NOTPELUHOCTSM NPy Nposeae-
HUW AaNbHEAWNX U3IMEepeHui

MmeeTcs elle ogHa npuunHa NPUMEHEHNUs ycTapesluen annapaTtypbl. OHa CBA3aHa C TeM,
YTO cneuuanucTel B o6nacTi agepHoro npubopoCcTpoEHNA B HEKOTOPBIX HOBbIX pa3paboTkax uc-
KMIo4aI0T BOBCE UNWU HEMOMHOCTLIO NPUMEHRIOT PeXuMbl paboTel npubopos, cpeacTea otobpa-
KEHNA nHbopMaUnK, NPOBEPEHHbIE WKU3HBION, YA0BHLIE A4S BLINONHEHUA U3MEpUTENbHBIX 3a-
Aad 1 BOCNPUATUSA onepaTopamu-nonb3oBaTeNnsiMnm v HEONPABAAHHO LWMPOKO UCNONb3YIOT Lnd-
posble gucnnen OgHako AN orlepaTUBHOW paBoThbl, NOUCKE UCTOMHUKOB M3NYHEHUs U paauoak-
TUBHbIX aHoManuil Gonee ynobHa aHanoroeas wkana, B TOM Yucne cTpenodHbie npubopsl, unu
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1. Oyerka uHAMBUAYANEHON FOA0BON
apdexTraxoin A03bI ANR kaxagoro paboTHnka
merogom MAK.
2. ParxnpoBaHme no gaHHbIM PAANAUMOHHOrO
(RO3UMETPUHECKOro) KOHTPONA:
- nepcoHana;
- pabounx mecr,
- o6opyaoBaHus;
- pabor.
3. Yrounenune xoathuumerTos B8 Gopmynax no
pe3ynsTaram conoctasneHun aanHbix UAK n FAK,
4. NnaxuposaHue OpraHN3auMOHHO- TEXHUHBCKNX
MEPONPUMATUIA ¥ RENCTENA.
5. YTOuHEeH e KOHTHIeHTOB W Bhifopox.

Onpegenenve onepayuoHHeIx BeAuunH Ana pabodmx
MECT KOHTUHreHYTa PaboTHMKOB NO NHANBURYANBHBIM
npoBooTGopHUKam 1 pecnuparopam 4YneHos ebiGopkm

1. Yuet uHavenayanbHon
ronosoi 3¢ exTUBHON A03LI
ANA Kaxporo paboTHuxa
meroaom NAK.

2. YuOT nHANBURYANLHOW
roaosoH PP eKTUBHON RO3bI
ann paborHukos N3
xoHTuHrenTa UK.

3. Yrouneuue
xoapduymertos B hopmynax
no pe3ynsTaTaM
conocrasnerua aarHuIx UK n
rax.

4. Nnanuposanve
OPraHN3 AUMOHHO-TOXHIIBCKIX
MEPONPURTAA ¥ AONCTEMA.

5. YTOUHeHWE KORTUHIOHTOB

dopmupoBanmne
ex1bopok 13 koropt
nepcoxana ans UK
(Texywmn,
ONEPATUBHLINA,
aBapyiHLI)

CRE SNAREER SO Vg
N JAANK SAELNWO LN w2 Y,
~_ Onpegenenve ~;57 Onpepenerme
VHAVBWAYAnNsHOrO 174  MHAMBUAYansHOra l 5] vHavenayansHoro
NocTynneklmna no ’ nocTynnenns [;‘{ NOCTYNNGHUA
nHAMBMAYanbHeIM | ] (conepxanma) b (conepxanms)
npoboorbopHukam n 6rodursnyeckmmn 5 NPAMBIMMA
pecnupatopam | MeToAamMu /21 mameperusmu na CUY ;
NN &,
P

MHAWBMAYANLHOTO
coaepXaHvia
Guodbranueckmm
MEeTOAAMM U NPAMbIMK
4, _amepennamy 1a CMH

Puc. 8 O606weHHan cxema obecneyeHus pagnaymoHHOro (A03UMETPHUYECKOro) KOHTpONS
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undpo-aHanorosbie AUCNNen, HeobxoANMbI AONONHUTENbHBIE CPEe/ACTBA ayAn-BU3yanbHOW CuUr-
Hanu3auuu, B TOM YUCNe CBETOANOAHBIE CUTHanu3aTopsl, Npeaynpexaaowme Haanucy, BO3HK-
Kalolwue Ha Tabno, HayLUHUKK, BUDPOCUrHaNW3aTopbl Ha PYKK MK APYIMX YacTAX Tena u T.4.

K akcnnyartauvm crapbiX TEXHUMECKUX CPEACTB PaAWUaLIMOHHOIO KOHTPONA TakKe NPUBOAUT
OTCYTCTBME YETKOro pernaMeHTa CMeHbl napka anmnaparypsbi.

Mo oueHkam OTeYeCTBEHHbIX 1 3apybexHbIx cneyuanncTos B 0bnacty agepHoro npubopocr-
pOEeHUA MOpanbHbIl U TEXHUYECKUIA CPOK cnyxBbl annapaTypbl paguauMoHHOTO KOHTPONSA He
npesbiwaet 5-7 ner.

OpHako B UMEOLLUXCH rocyAapCTBEHHbIX cTaHaapTax, Hanpumep, B FOCT 27451-87 «Cpea-
CTBa M3MEPEHWA MOHU3UPYIOWMNX u3nyseHnin. Obwme TexHuYeckne ycnosus» 8 pasaene 2.6.2
«TpeboBaHua HapexHocTU» B N. 2.6.2.4 ykasano: «CpeaHuin pecypc A0 NEPBOTO KanuTanbHoro
pemoHTa - He mernee 10000 u, cpeaHuii Cpok cnyx6bl A0 NEPBOro KanUTanLHOTO PEMOHTA - He
meHee 6 neT» [41]. «CpepHuit cpok cnyxbbl - He MeHee 6 neT» ykasaH Takke B pasaene 1.2
«TpeboBanua HagexHocTu» B N. 1.2.2 FOCT 28271-89 «Mpubopsbl paguomeTpudeckne u 4o3u-
MmeTpuveckue Hocumbie. ObLyme TexHudeckue TpeboBaHUs U MeToAb! UCTLITaHUNY [42]. Takum
o6pasom, rocyaapcTBeHHbIe CTaHAAaPTb HE OrpaHUUMBAIOT CPOKW AKCNNyaTauun annapatypbi pa-
AWNALWNOHHOTO KOHTPONS, AOMYCKasA, KPOME TOro, HECKONbKO KanuTanbHbIX PEMOHTOB.

B cBA3M ¢ 3TUM Lenecoobpa3HO BBECTW B COOTBETCTBYHOLLME rOCYAAPCTBEHHbIE CTaHaapTsl u TY
Ha usgenus TpeboBaHUs K NOMIHOMY Ha3HaYeHHOMY cpoky cnyxbul (pecypcy) npubopos - 10 net, a
cucteM — 15 net. Mpu 3TOM, CpeaHWA CPoK CnyxObl 40 KANWTaNLHOTO PEMOHTA B PaMKaxX Ha3HaueH-
HOTO Cpoka cnyXBbl MOXHO OCTaBUTL Be3 3MEHeHU B COOTBETCTBUMN € AeicTByiowei H.

KoHTponb 3a cobniogeHnem cpokos cnyxbsl npubopoB LOMKHBI, NO HAWEMY MHEHWI0, Npo-
BOAUTL KOHTpPONMpYloLe opraxbl MuHatoma, FAH, loccTanpapTa u MuHaapasa Poccuu.

OCHOBHOMI e NPU4KUHON, 11O KOTOPOI NpeanpusaTus Munatoma Poccum He o6HoBRAIOT anna-
paTypy, Ha3biBalOT OTCYTCTBUE CneuuansHon [MporpaMmel Lienesoro hmHaHCMpoBaHuA, Hanpas-
NEHHOW Ha pelueHne 3Tor npobnemsi.

OTcyTeTaBue uenesoro hHaHCMpPOBaHWA NPUBOANT K OTTOKY cneuuranucTos B obnacrtu saep-
Horo NpubopocTpoeHust, 0CoBeHHO MonoabiX, U3 BEAYLUUX NPEANPUATUIA MUHUCTEPCTBA U CTPa-
Hbl B uenom (HUU « CHUUM», BHUHATPA, BHUUNA, HUAT, PU um. B.T. Xnonuna, PHL KW, POALL
BHUNG®, THU NBD, NPBI, ASXK, MO «Mask» u ap.). OgHOBpEeMEHRO 3TOT Xe NpoLecc Koc-
HYNCA ¥ NpeanpusTuiA paspaboTunkoB-urotoButenein aetektopos: punuana BHUNTDA (r.Ca-
paHck), ASXK (r. AHrapck), UOTN (r. Ay6Ha), HNP «KoHcencye» (r. 3anpyaus MO), FTEOXU CO
AH (r. UpkyTcek), TOU (r. C.-NeTtepbypr), HAL «CHUAWUM», HAWUT (r. Mocksa) u ap., paspaboruu-
koB-usrotosurenen ©33Y MNO «Csevnana», BHUUINM (r. C.-NevepOypr), MAN3 (r. Mocksa) u
Ap., @ TaKXe ApYruxX COMCNONHUTENEN - NOCTABLUMKOB KOMINEKTYIOWMX nsaenuin. CooTBeTCTBEH-
HO ynan o6vem NpousBoACTBa annapaTypbl paauaLMoHHOIO KOHTPONS Ha CEPUMHLIX 3aBoAax-
nsrotrosutensax annapartypsi: AO «Mmnynbe» (r. Maturopck), 3asofe «Curhan» (r. ObHuUHCK), 3a-
soae «Tensop» (r. [lybHa), sasopae «Mask» (r. Kypck), 3asoae B . TpexropHbiit, Ha NnponssoAa-
ctaax MO «Mask» (r. Henabuxck), AOXK (r. AHrapck) v ap.

3T1omMy npoueccy crnocobcTeoBana TaKke NOSBUBLLAACS B NOCREAHUE rOAbl BO3MOXHOCTbL
NOKYTIKN PasnUYHbLIX COBPEMEHHbIX LETEKTOPOB, KOMNIMEKTYIOWMUX N3AENnii u annapaTypsi B Le-
nom 3a pybexom.

WcTounukom huHancuposaHua pa3pabotok annaparypbl paauauMoOHHOrO KOHTPONA ABNAIOT-
CAa:

* OTAENbHbLIE NPEANPUATUA NN HECKONBKO NPEANPUATUIA OTPAcNK, 3aUHTEPECOBaHHbIX B Npu-
MEHEeHUK cneunanbHOW annapaTypbl, OTAENbHLIX NPMGOPOB UM CUCTEM PAANALIMOHHOTO KOHT-
pona ans cobCTBEHHLIX HYXA;

¢ MunucrepcTBO, 3anHTepecoBaHHoe B ofecneueHnn npeanpuaTHin OTpacnu annaparypoit
MacCOBOTO NPUMEHEHUN, HanpUMep, YHUBEPCanbHbIMU PaguoMeTpaMm, paauoMeTpamu-a03u-
MeTpamMu, MHAMBUAYaNbHLIMU AO3UMETPaMy # Ap.

B atom cnyvae cmHaHcupoBaHue fnydwe ocyWecTBAATL MO pesynsTatam NposeAeHHbIX TEH-
AepoB U NpeuMyLecTBeHHO Ha Hebonblune Cpoku, Hanpumep, ANA 3asepwenus pa3paboTok,
NPOBEAEHUA rOCYAAPCTBEHHBIX UCNLITAHUA U T.4.
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OcHoBHble (hUHAHCOBLIE CPeacTsa, KoTopbiMu 0Bnanaet MuxaTom Poccuu, aTto rocBiopxer,
OTUMCTIEHUS OT peanusaLun NpPoaYKLUN NPEANPUSTUAMYK OTPACNK 1 BarioTHLIE NOCTYNNEHNA OT
peanusauvu mexayHapoaHsix nporpamm BOY-HOY, no yuety ¥ KOHTPORIO 3a AfiepHLIMU U pac-
WennAWUMUCA MaTepuanamu, KOHTponio oTpaboTaHHoOro siaepHoOro Tonnuea u T.A. B npouecc
drHaHcupoeaHus pabot no oGHOBNEHMIO Napka annapaTtypbl PaAMaLMOHHOIO KOHTPONA MOTYT U
BOMXHbI BbITL NPUBNEUEHB! AeHLMU NPEANPUATHIA, OCTaAIOWMECH Y HUX OT peanuaaunn NPoayK-
uuu.

B cBa3u ¢ aTum uenecoobpa3Ho yCcoBepLIEHCTBOBATL OPraHU3aUUoOHHYI0 CTPYKTYpy mexa-
HU3Ma hprHaHCUpOBaHMA paboT no 06HOBEHNIO NapKa annapaTypbl PaAUaLIMOHHOIO KOHTPOSS

BapraHTOM Takoro peiuexus MOXET ObITb OpraHu3aLlua Mnu cosfaHue u3 3auHtepecosaH-
HbIX NPEANPUATUA OTPacnK XONAWHIOBOW KOMNaHWU UMK Kopnopauuv no petueHnio npobnem
SAEPHOTO NPUBOPOCTPOEHUA C BEPTUKANBHOW CTPYKTYPOI NOAHUHEHHOCTH

OaHa 13 BO3MOXHBIX CXEM MEXaHusMa KOOpAUHaLMU ¥ (DMHAHCUPOBAHUA Ha BO3BPATHOW
OCHOBe pa3paboTku U N3FOTOBNEHNA COBPEMEHHBIX TEXHUMECKUX CPEACTB PaanaLuoHHOTO KOHT-
ponsi ¥ OCHaLUeHWUs UMK NPEANPUATUIA OTpacnyu NpueeaeHa Ha puc.9.

naBHoIt 3aaavelt (hMHAHCOBOW COCTaBNAIOLIENH XONAWUHIa SBRAETCA KaK kpeauToBaHue ca-
MOrO XOnAuHra (NpesnpusaTAN, BXOAALLMX B €r0 CTPYKTYPY), Tak U akkyMynuposaHwue Ans Hero
pecypcos, paspaboTka U OCYLLEeCTBNEHNe HBECTULIMOHHBIX NpoekToB. [oaToMy B KayecTee yka-
3aHHOM (hUHAHCOBOW COCTABNAIOLWIEN AOMKEH BLICTYNATh YNONHOMOYEHHbIA 6aHK, koTopbii By-
[eT ABNATHCA «CEpALEeM» XONANHTa ¥ [MaBHbIM KOHTPONEPOM hUHAHCOBbIX NOTOKOB, NPOX0Ad-
WUX No onepauyuaM KOMNaHuu

Kpome npusneueHus kanuTana Ha 6axk BosnaraeTcs ynpasnedve uHaHcamu, nosaepxa-
HU1e ycTonuuBoro 6anaHca Mexay pecypcamm U 3aaBKamu Ha 3T pecypeCbl CO CTOPOHbI YHACTHU-
KOB XONAUHra, paspaboTka UHBECTULMOHHOM NONUTUKU U OCYLLECTBNEHUE KanuTanoBNOXeHUN,
a Takxe obecrneyeHue aKoHOMUYeckon 6e3onacHoCcTy, ynpasneHue puckamu, npasunbHoe n ag-
heKTUBHOE NOCTPOEHME BHYTPEHHEN IKOHOMMUKM XONAMHIA Yepes yCTaHoBrneHue TpaHcgepTHoM
LeHbl.

B cBA3K ¢ TeM, 4TO JaHHbIN XONAUHI NNAHUPYETCH B KaYeCTBE roCyAapCTBEHHOTO, MOXHO
NPeAnoXUTb HECKONBLKO NyTei ANS NPUBREYEHNA (HMHAHCMPOBaHWA €ro NpoekToB Tak, B YacT-
HocTH, ¢ MuHMcTepcTBOM HEOBXOAUMO 3aKNIOYUTL cornalleHue 06 ocBoboXAEHUN OT BuINNATLI
NPOLIEHTOB NO nonyYeHHbLIM OF MUHUCTEPCTBA KanuTanam He3aBUCUMO OT UCTOMHUKA NpuUBne-
YeHHbIX MuHucTepcTBOM CpencTB. Takke BOSMOXEH BbINYCK rapaHTupyemMbix MUEUCTEpCTBOM Y
XONANHIOM BecKynOHHbLIX HEKOHBEPTUPYEMbIX 06NnMraumnii co Cpokom norawexus uepes 3-5 ner.
Mpu 3TOM B cnyyae HAXOXAEHUA yCToWunBoro BaHka, KOTopbIh Gbi CMOT OCYLLEeCTBAATL hyHK-
uuK, ykasaHHbie Bhille APY PACCMOTPEHUN (DMHAHCOBOI COCTABNAIOLLER XONAUHIA, MOXHO Npea-
NOXUTb OPraHU3aLKIo KaLW-LEeHTpa

Wnes Takoro ueHTpa cocTouT B cneaylowieM. baHk OTKpLIBAET ANA XONAWHFA e4NHbIA pac-
YETHbLIN CYET, HA KOTOPOM aKKYMYNUPYIOTCA BCE AEHbIY, HAXOARLLMECS B PACTIOPSKEHUN XONAWH-
ra, u cybcuyera npeANpuUATHIA, yyacTByloLMX B Xonauxre. Bee ato pasaenenve cueta Ha cybede-
Ta NPOBOAUTCS TONLKO «Ha Oymarey. [iNA CTOPOHHUX OPraHWU3aunii CUET ABNAETCA EAUHBLIM

Mpu BbineneHnu cyGeueToB KaxaoMy NPEANPUSTUIO BLIAENAETCA ONPEAECNEHHbIN JEHEXHbINR
NUMUT Ana peanu3ayumn ceoux nporpamm Ecnu npeanpusitmio notpebyerca BCA cyMma, HaxoasLa-
AICA HA CHETE XONAQUHIA, AUPEKLUA XONAWHIA NOMNYYaEeT OT OCTaNbHLIX NPEANPUATUI AOKYMEHTaNb-
HOE NOATBEPXAEHNE UX COrNACUR Ha nepedncneHve ux iMHaHCOBbLIX NMMUTOB Ha CyGCHET HyXaark-
Lerocs 8 AONONHUTENbHBLIX CPEACTBAX NPeANPUSTUS B CBOIO o4epeab NPeAnpuATUe, nonydawwee
gononHuTeneHsie (huHaHcoBble pecypcel, 06s83aHo ByaeT NnoMUMo npeacTaBneHus BusHec-nnawxa,
coaepallero NyTU BO3BPaTa NONyYeHHsIX CPEACTB, MOANMCATL Cornatlierne, BKIKOHaloLWee ycno-
BUA BO3BpaTa U ero cpokn [Nocne nonyqeHus BCex BbilLEYKa3aHHbIX AOKYMEHTOB ANPEKLUA XONANH-
ra faet nopy4eHue B 6aHk 0 nepevncneHn HeobXxoaMMOIi CyMMBI Ha CyBcueT NpeanpuaTUA 1 Buiaa-
Y¥ MHbIX HEOBXOAUMBIX NPEANPUATHIO ANS Peanu3aumn NpoekTa AOKYMEHTOB

Takxe ofHUM U3 nyTe#h HUHAHCUPOBAHUS NPOTPAMM XONAUHIa MOXET BLICTYNATh thaHapaii-
3MHF, NOA KOTOPbIM NOHUMAETCS NOUCK U NPUBNEYeHne CBOBOAHLIX (PUHAHCOBBIX CPEACTS U rpaH-
TOB HEKOMMeEpUeCKUx MexayHapoaHblx ¢oHaos, MHTL u ap XonauHry Takylo AeATenbHOCTb
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FocBlopkeTHoe Llenesoe
hUHAHCUpOBaHUe cpuraHcupoBarme
MuHucTepcTBa
JKecnepTusa

CpeacTsa, |fee——ipp YAMI < > npeanaraeMoro
nonyveHHbie npoekTa (T3)
OT OCHOBHOW
AEATENbHOCTH
npeanpuaTUin-

3akasynkos |[€— Mpepnpuatua otpacnu

(3akas4uku npoaykunm)

'

MpennpusTtus otpacnu
(Pa3spabotuuk, naroto-
BUTESb, MOCTABLLMK

npoAayKuuun)

\ }
Bbinyckaemas >
npoayKuMs WNHAHCOBbIE NOTOKN

Puc.9. Mexaru3am xkoopOuHauuu u huHaHcuposaHus Ha 803epamHol OCHose paspabomku
U U320MO6NeHUs COBPEMEHHBIX MeXHUYecKux cpedcme paduayuoHHO20 KOHMPONS U OCHaLe-
HUA umu npednpusmull ompacnu.

6yaeTt npotue oCyuleCcTBNATL UMEHHO 3a CYET NPeoCTaBNeEHNA B HTepecyowme oHAbI LIenoro
nakeva nporpamm no paccMmaTpuBaemoii Tematuke oT uMeHu Munuctepcrsa. fpu atom noboir
coHa Gonee GnaroxenaTtenbHO OTHOCUTCSE K KPYNMHbIM KOPNOPATUBHLIM NApTHEpPaM, KOTopbie
CMOTYT peanus3oBaTb NPOrpammbl HE TONbKO 32 CUET «BNUBaHWA» hoHAa, HO U 3a cueT cob-
CTBEHHbLIX CPEACTB 1 CPEACTE, NPUBIIEYEHHbIX 13 KOMMEPYECKUX UCTOMHUKOB (hHaHCUpOBaHUA.

Cnepyiowum 8apuanToM huHaHCUPOBAHUA MOMYT BbICTYNaTh CUHAULMPOBAHHBIC KpeauTsl,
fpU UCNONL3OBAHUK KOTOPLIX BaHK, paboTalouuin B TaHAEME C XONAUHIOM, AomkeH Gyaer sbic-
TynuTeL B Ka4ecTBe GaHka-rapaHTa U HanoroBOro arexTa (B cnyyae CuHAUKauuu KpeauTa C 3apy-
6exHbiMu BaHkamu). OTa cxeMa NpUBNeEKaTenbHa C TOHKN 3PEHNA CHUKEHNA (OMHAHCOBbLIX PUC-
KOB CO CTOPOHbI UHBECTOPOB 3a CYET pacnpeaeneHus 3TuX PUCKOB NPONOPLIMOHANLHO y4aCcTHIo
Kaxgoro MHBeCTopa.

Takum 06pasom, MOXHO caenarb BbiBOA, YTO NpeanaraeMas Moaent opranusaumm pabor s
BUAE XonauHra NO3BONUT PAcWMPUTL BOZMOXHOCTU NO NPUBNEYEHU0 (PUHaHCOBLIX PeCypcoB
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€O CTOPOHBI TPeTbUX Nuy 1 Bonee achEKTUBHO aKKYMyNUPOBAaTL ¥ PacNopsKaTbeA cobeTaeH-
HbIMW CpeacTBaMu.

BbiBOAbI

1 MposeaeH aHanu3 NONOXEHU COBPEMEHHBIX HOPMaTUBHO-METOAUYECKUX AOKYMEHTOB No
obecneueHmio paauaumonHon 6esonacHocn (HPB-99, OCMNOPB-99 n komnnekca mMeroauvec-
KMX YKa3aHuil 1 pekomeHaaumil, paspaboTaHHbIx B CBA3W C BBeAeHUeM B aAevicTene HPB-99 u
OCNOPB-99), coBpeMeHHbIX METOA0B W anflapaTypbl, UCNONb3yeMbIX ANt PAANALINOKHOTO KOH-
Tpons, a Takke PacCMOTPEHbl BO3MOXHbIe MyTY U MexaHu3mbl obecneueHns npeanpuaTui oT-
pacnu cospeMeHHON annapaTtypoil paanaLUuOHHOTO KOHTPONS.

2 [MpoeeperHbli aHanu3 noxasarn.

o TBOPMECKMMM KOMMEeKTUBammn, cchopMUpoBaHHbIMI NOA pyKoBoacTBoM Mertoacoseta npu
[BYC Munatoma Poccuu, paspaboTaH, cornacosaH u yTeepxaer cnyx6amu loccranpapra, Y
«MepbuoakcTpem» Munsgpasa u [IBUC MuHatoma Poccum 6nok us 4-x 0CHOBHbIX MeToguuec-
KUX YK@3aHuil NEPBOTO YPOBHA NO KOHTPOMIO BHEWHEro, BHYTPEHHero obnyveHus u KOHTPOmio
paavaLimoHHoi 06CTaHOBKM; METOAUYECKME YKa3aHWUs ycTaHaBnueatoT obuine TpeGoBaHns K KoH-
TPOMo 403 npocheccuoHanbHoro obny4eHus U annapaTtype paauaLuoHHOro KOHTPONA, oTBeya-
ouue conepxanuio Hopm 1 NMpasun k o6ecneyeHuto pagnaunoHHon 6esonacHocTi nepcoHana,
OH¥ ONYBnMKOBaHb! B OTAENBHOM COOPHUKE U HanpaeneHbl Ha NPeaNPUATUA OTpacnu;

e B HacTosALee BPEMSA 3aBepLIAeTCs paspaboTka MeTOAUYECKNX YKa3aHuin BTOPOro YpOBHS,
Takxke HanpasneHHbiX Ha obecneyenue paavwauMorHoA 6e3onacHocTy oTpacnu, B COOTBETCTBUU
€ nnaHom pabor, paspabotanHbiM IBYC MuHatoma Poccumn Ha ocroBanum npukasa Muxnctpa
Ne557 ot 25 09 2000 r

s paspaboTynKh 1 NPOUIBOAUTENM annapaTypbl Npu co3aaHuu BNaroNPUATHLIX YCNOBUIA MO-
ryT 8 OCHOBHOM 06ecneynTh NPeanpusATUS OTPacnu COBPEMEHHOW annapaTtypoit paauauoHHO-
ro KOHTPONS, COOTBETCTBYIOUIE HOpMaTuBaM U npasunam HPB-99, OCMNOPB-99 n Metoauyec-
KUX yKa3aHun;

e N NOSHOTO Y10BIIETBOPEHUS B TEXHUHECKNX CPEACTBAX PaauaLoHHOro KOHTpoNs npea-
NPUATAN oTpacnu 1 ABapuitHO-TEXHUYECKHUX UEHTPOR (ATLI), ocobeHHo Ha cnydan paavaumoH-
HOW aBapuu, uenecoobpa3Ho co3fats B OTpAcNu peseps annapaTypsl,

¢ AN NOBbilLEHUS 3P PeKTMBHOCTU paboThi TEXHUYECKUX CPEACTB PaanauMOHHOIO KOHTPO-
nA, 0COBEHHO CNOXHBLIX KOMNMEKCOB U CUCTEM HEOBX0ANMO yCUNUTL PONb aBTOPCKOTO HaA30pa,

* B TeyeHne 2002 r. paspaboryukamu annapatypbl (HUL| « CHUWUM», FTHU UB®, HUAT, PU
um BT Xnonuna, POAL, BHUNI®, AOXK, UOB3, THL ©3U, HIM «do3a», AO3T «UMHTPA»,
ACMEKT, 3A0 HTL «HUTOH», OO0 HMIM «PagnaumonHbiii KoHTponb. Mpubopsl n metoasi»,
HMN® AN «Mllomeke» 1 ap ) ByayT 3aBepueHsl paboTbl N0 CO3AaHUI0 NPUGOPOB 1 KOMNIEKCOB
HOBOro NOKONEHURA, KOTOpble HGOGXO,EI,IAMbI ANAa NONHOro obecneyeHus pagnaunoHHOro KOHTpO-
s B COOTBETCTBUM C HOpMamu u npasunamu HPB-99 n OCMNOPB-99, a Takxe npoBeseHb! rocy-
AapCTBEHHbIE NCNLITAHUA N CepPTUIMKALNA ITUX U3Lenuit

3. PekoMmenpaLm cogepxar aHanuTUYeckuin Matepuan no CoOBPEMEHHbIM A03MMETpUYec-
Kium npubopam, paaMoMEeTpUHECKON U CNEeKTPOMETPUHECKON annapatype, CHeTUMKaM uanyue-
HUA YEenoBeka n CMCTeEMam KOHTPONA paAuauuoHHOW 0BCTaHOBKM, BbifiyCKaeMblM OTEHECTBEH-
HBIMWU NPOU3BOAUTENAMYU U PAAOM 3apyBexXHbIX CTPaH, KOTOpble UMEIT Unu B Bnuxaiilee Bpe-
ms ByayT umeTs ceprudmkar CU loccrangapTta Poceuu.

PekomeHaauuy no3sonsiot notpebutensm annaparypsi, Bkatodas paboTHUKOB cnyxG paaw-
aLMOHHoﬁ 6e30nacnocm, npasunbHO OPUEHTUPOBATHLCA CpeAN MHOXECTBa npeanaraeMbiX B Ha-
CTosiuiee BpemMs K UCnoNb30BaHNIO TUNOB npuﬁopoa, cuctem n komnnekcoe Onu MOTyT NCNONb-
3oBaTbCA B y4ebHbIX uensax ana cnyx6 PB, ctyaeHtos MUOU 1 apyrux BY3os, a Takxe moryT
6biTb CMOML30BAHbI ANA CO3AAHMA CNPABOMHUKA NO annapaType PaauaLMOHHOO KOHTPONA UNKU
paavaumoHHoi HesonacHocTy, HanpumMep, no o6pasuy 6nusknx k NpegnaraeMoMy CnNpaBoOuYHMU-
koB [130,131}, a Taike pekomeHAaUUI NO CO3RAHMIO TAaBENA OCHALLEHUS NPEANPUATHIT TUOBOI
annaparypon
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4. B PexomeHaaUnAx paccMOTpeHbl pasnuuHbie NyTu U MexaHuambl obecneueHus npegnpu-
ATUIA OTPacAN COBPEMEHHOMW annapartypoi paanauuoHHOIO KOHTPOSS, KOTOpblie NoKasanu Bo3-
MOXHOCTL petelunn npobnemsl aecduuuta 3701 annapatypbi Ha NpeanpUATUAX oTpacnu. [Ans
VCKMIOYEeHNSI UCMONL3OBAHUA yCTapeBLlUen annapaTtypbl NPeAnoXeHo BBECTU B COOTBETCTBYIO-
Lue rocyaapcTeeHHble cTaHaapThbi v TY Ha usgenus TpeboBaHna kK NONHOMY HasHa4eHHOMY CPOKY
cnyxbel (pecypcy) npubopos - 10 ner, a cuctem - 15 net. Mpu 3TOM cepuittblit cpok cnyxBb! Ao
KanuTanbHOro PeMoHTa B paMKax HasHAYeHHOro cpoka cnyxbbl npeanaraercs ocrasutb Hes
U3MEHEHU B COOTBETCTBUU C AencTeytowein HA.

Mocne okoH4YaHusi HadHaueHHbIX cpokos cnyx6ul (10 U 15 ner cooTBeTCTBEHHO) NPUGOPLI U
CUCTEMBI- AONXKHBI 6bITb CNKUCaHbI U UX UCNONb30BaHUE BO3MOXHO TOMbKO B Y4eOHbIX UNK TPEHU-
POBOYHbBIX LIENAX.

Mpy Hannuun B Napke annapartypbl paavaumnoHHoro konTpons Gonee 10-20 % TexHUueckux
CPeacTB U3MEPEHUA C NCTEKLIMMK CpoKamu crnyxbbl KOHTponupylowmm oprasam (MuHaTomy,
IAHy, Foccranpapty, opraHam roccaHanuaHagaopa Munsgpaea P®) cneayeT oT3biBaTh NULIEH-
31K Ha aKKpeauTauMIo MNu Npaso AesATensHOCTYU opraHusauuvm (cnyx6bbl) PB v ap.

5. B Pekomenaaunax npusegeHbl ceeseHus o6 annapartype paguaLmMoHHOro KOHTPONs, KOTo-
pble oKkasanuch JOCTYNHLIMU UCNONHUTENAM paboTbl. OAHAKO OHK YETKO NOHUMAIOT, YTO B OTYe-
Te npuBeAeHbl He BCe TEXHUYECKWe CPEACTBA, BbinyckaeMbie B Poccun u cTpaHax GnuxHero
3apy6exbs. B HUX mornun 6biTb He BKMIOYEHLI, HAaNPUMED, TEXHUMECKUE CPEACTBA, KOTOpble B
HacTosLlee BpeMsa TONbKO NPOXoAaAT [ocyAapCTBEHHbIE UCNbITaHUSR, a TaKkke CPeACTBa, Ha KOTO-
pble UCTeK cpok aAencTaus ceptucukartos CU.

6. CywlecTBEHHOE pacluMperHne Napka COBpPEMEHHbIX NPMBOPOB paanauMoHHOTO KOHTPONs
3a 4 rofaa, npowepguiee ¢ 3asepweHus HUP «Metoamka», ykasbiBaeT Ha LenecoobpasHoCTb
nostopeHus Takoi pabotel B hopme HAP kaxabie 3-4 roga.

7. duHaHcupoBaHue n paspaboTky HOBbIX TEXHUYECKNUX CPeACTB PaanauuoHHOrO KOHTPONS
uenecoobpasHo NPOBOAUTL B COOTBETCTBUM C 0BCYXAEHHBIMK U APUHATEIMA HA HTC-5 MuHu-
cTepcTea [peanoxeHnamMu no NpoBeAeHUI0 NepBooYEpPesHbIX paboT, HanpaBneHHbIX Ha Moaep-
HW3auMIO CyLLIECTBYIOWMX U CO3AaHune HOBbIX TexHuyeckux cpeacts UK u KPO 8 o6ecneueHue
HPB-99, a Takxe B cooTseTcTBUM ¢ KOHUenuuei passuTus cneymanbHoro NpubopocTpoexust B
obetneuenne SAepHbIX TEXHONOrMin v paspabaTbisaemoit Mporpammoit «MpubopocTpoeHuex.

8. ABTopbl 06pawaiT BHUMaHWe cneuuanuctoB B 06n1acTu paauauuoHHOro (B OCHOBHOM
A03UMETPUYECKOr0) KOHTPONS Ha HEOBXOAMMOCTL NPUMEHEHUA annapaTypbl unu 6Nokos aeTek-
TupoBaHus, obecneunsalowmx onpeaeneHe 3HaueHuih BENUUUH B MEXAYHAPOAHbIX eAuHuLax
namepenusa B cooreeTcTeun ¢ HPB-99, OCMNOPB-99, Metoguyeckux ykasaHun MY 2.6.1.016-
200, MY 2.6.1.25-2000, MY 2.6.1.26-2000 n MY 2.6.1.14-2001.

Ha ocHose TpeGosanuit OCIMOPB-99 ans paauaunOHHOTO KOHTPOMNA MOrYT UCNONL30BaTLCH
npuBopsl, KOTOpbie Npownu [oCyaapCTBEHHbIE UCNLITAHWUA U BHECEHBLI B [OCYAApPCTBEHHBIR pe-
ecTp usmepeHuin. Mpubopsl JOMKHE! NPUMEHATLCA NO UX HA3HAYEHWIO U NPOXOAUTL Nepuoau-
YeCKyIO MOBEPKY B YCTAHOBMEHHOM NMOpsAkKe.

Tpe6osaHuA Kk fo3uMeTpUYeckum Nnpubopam AN KOHTPONS OKPyXalowen cpeas! u obnyye-
HUA YenoBeKa HOPMUPOBaHbI B OTEHECTBEHHbBIX cTanaapTax FOCT 4.59-79, TOCT 27451-87, FOCT
29074-91, FOCT P M3K 1066-93, a Takke U3roxeHs! B CTaHaapTax MexayHapoaHO anekTpo-
TexHudeckon komuceum (IEC): IEC 60846, IEC 61005, IEC 61017, IEC 61018, IEC 61066, IEC
61283, IEC 61322, IEC 61323, IEC 61525, IEC 61526 (cM. cnucok lutepatypbi 1 Mpunoxexue).
Tpe6oBaHNS K 4O3UMETPUYECKUM NpUBOpam, NPUMEHAEMbIM ANA KOHTPONS MOLLHOCTK NOrno-
LWEHHON A03bl B BO3AYXe, uanoxexol 8 MA 1788-87.

Ecnu npumeHsemas annapatypa obecneuvBaeT U3MepeHus BO BHECUCTEMHbIX eanHuLax,
HeobxoauMO NPOBECTU JONOMHUTENbHbBIE UCNbITAHUS OpraHaMu, UMEIOWWMY Ha 3TO Npaso, AN
onpeseneHna BOIMOXHOCTU MU KO3HMULMEHTOB Nepexoaa Ha HOBbie eANHNULB! USMEPEHWA.

MNpuBeaeHHbIe B Tabnuuax xapakTepucTvkv annapaTypb! B3sTb U3 KaTanoros, peknam v ny6-
nukauui. Muorue u3 Hux Boinu yTouHeHbl No pesynstatam onpoca fpounssoautenen u Mocras-
wukoe. [Mockonbky annapaTypa NOCTOAHHO COBEPLUEHCTBYETCH, nepea ee npuobpeTeHnem He-
06X0AMMO U3YUNTE UMEIOLYIOCH TEXHUMECKYIO JOKYMEHTALMIO, MPOBEPUTL HAaNWUne LeiRcTayio-
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wx CepTudnkara Mloccrangapra o6 yTepxaeHun Tuna cpeacTsa uamepenus, Canurapro-snu-
DEMUONOTUYECKOTO 3akniouenus Munaanpaea PO, Ceptudukara OUT u Ceuperenscrea o no-
Bepke.

3AKIIOYEHUE

AsTOpbI BbIpaxatoT ry6okylo 6naronapHoCTb CBOUM KornsieraM, NPUHABLUUM yyacTue B pa-
6oTe, npencTaBUBLLMM OTAENbHLIE MaTepuans! Ana PekomeHAaLMiA U y4acTBOBaBWINM B uX 06-
CYXAEHUU:

K.T.H., C.H.C. ABpamosy [0.B.; k.T.H., C.H.C. KoueTkoy O.A.; K.M.H., C.H.C. Cumakosy A.B.; K.TH.,
c.H.c. lilakcy AW, k.TH. Suenko B.H. (THU «UHcTuTyT Grodmaukuy); a.¢.-M.H. Kosnosy B.®.,
K.cb.-M.H. KyTbkosy B.A. (PHL| «KypuartoBckuit uHCTUTYT»); A.T.H. Hukonaesy B.A. (Papvessiii
WHCTUTYT um. B.I. XnonuHa); K.T.H. Be3spykosy B.A. (KoHuepH «PocaHeproatom»); Bacunewko
EK. Fopenoey M.B. (1O «Mask»); k.T.H. Koanoey A.A. (AHrapcKkuit 3neKTPONU3HbIA XMMUYECKNIA
KOMBuHar); a.¢.-m.H., npocheccopy Caxosudy B.A. (HAWL, PEKO); K.T.H., 4N.-KOpp. METPONOTK-
yeckoit akapemun Poccuu Macnsesy MN.9. ( M «<BHUUSTPU»); Yconsuesy B.1O.; KpaiHosy
E.B.(FHU «HUWAP»); k.T.H. HecTeposy B.M., Kneitmenosy A.H.(®I'YI BO «Usotony); k.T.H. MaH-
dunosy A.M., BapaHoey W.B. (Munatom Poccun).

ABTOpbI TaKke BbipaXaloT 6narofapHoCTb konneram v npeacTasuTenam gupm, npegocra-
BMBLLUM HayyHble, MeTOAUYEeCKUe U peknamHbie MaTepuansl AN UCNONb3OBaHNA B PEKOMeHAa-
Lmax.

Astopbi 6narogapHbl Cenbaskosy t0.M1., npocmoTpeswero matepuan pasaena «Cnekrpo-
MeTpudeckas annapaTypa» U AaBLiero nonesHole pekomernaaumy, Liyaeukucy J1.U. 3a nomouis B
hopmynupoBaHuM HoBbIX TpebGoBaHui Kk Cpokam cnyxBbl annapaTypbl paauaLUUoHHOMO KOHTPO-
ns, Bonkosy I.C. 3a npeaocTasnexue 06061WeHHbIX MaTepuanos No CTaHAaPTaM, NOAroToBNEH-
HbIM U nogrotasnueaeMuiM TK 45 MOK, a Taioxe KassmuHy J1.M. 3a 6onbuyto paboty, npogenas-
HYl0 npu ocbopMmnenun otyeTa no HUP u PekomeHaaumii.

CNMUCOK NUTEPATYPbI

1. PekomeHaauyuu no npubopHomy obecnedeHnio AO3UMETPUUECKOTO 1 PAaAUOMETPUHECKOTO
KOHTpons B cootaetcTeuy ¢ HPB-96. Otuet 0 HUP, wudp «Metoaukar, roc.per.Ne981933, HULY
«CHWUM», Mockea, 1997.

2. Kytbkos B.A., lemuns B.®., Nonukos B.5. MNpoBnembl HOpMUPOBAHUA B 06NaCTut UOHNU3UPY-
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NMPUNOXEHUE

MepeyeHb geicTaylouwmx ctaigapros MOK,
NoAroToBreHHbIX TexHUYeCKuM komuTeToM 45 «ApepHoe npubopocTpoeHue»

oA uspanus
Homep HaumeroBaHue LB M3K Ha PyCCKOM| 0?;: M.
A3blKe )
50(393) MexayHapoAHbIf anexTpoTexHuueckuit cnoeaps. Mnasa 393
an 1 «AnnapaTtypa saepHoro npubopoctpoenus. dusnueckue saene- | 1896-10 156
A-1 | 4R 1 OCHOBHBIE NOHSTURY
50(394) | MexayHapoAHbI 3nekTpoTexHudeckuit cnosapb. Maea 394 1995-10 168
u3a.1 | «Annaparypa sgeproro npubopocrpoenus. Mpubopbi»
O6uue NPUHLKNGI, OTHOCALLMECA K annapaType ANs aaepHbIX
60231 peakTopos 1967 1976 37
60231A | Nepsoe gononkenue x Nybnukayun 231 (1967 r.) 1969 1978 33
Bropoe gononHerue k Nybnukauum 231 (1967 r.). Mpunuunsl,
60231B| oTHOCAUMECR K annapaType AN I3HepPreTUIeckuX KUNALMX pe- 1972 1982 17
aKTOpPOB C NPAMbIM LIMKNOM
TpeTbe gononHenue k MyBnukauuu 231 (1967 r.). OcHaweHmne
60231C| KOHTPONbLHO-U3IMEPUTENBHLIMU NPUBOPaMU ra300XNAKAAEMbIX 1974 1981 11
peaxTopoB ¢ rpaUToBLIM 3aMeauTenem
YeTteepToe pononHeHue k Nybnukauyuu 231 (1967 r.). Annapa-
60231D Typa AN\ PEaKToOpOB C BOAOW NOA AaBNEHUEM 1975 1983 17
Navoe pononHerue k Mybnukauuu 231 (1967 r.). MpuHLMNE
CO3/aHUA KOHTPONLHO-U3IMEPUTENBHBLIX NPUGOPOB ANRA BLICOKO-
60231€ TEMNEPATYPHLIX IHEPreTUHECKNX PEAKTOPOB C ra30BLIM OXNaX- 1977 1981 15
AEHUEM NPU HENPAMOM Yukne
LWecTtoe gononHexue k Mybnukauum 231 (1967 r.). HepreTude-
60231F CKWE peakTopbi C NPAMBIM LUKIIOM HA TRXENOoi Boje 1977 1981 19
Cegbmoe pononsenue k Mybnukauwu 231 (1967 r.). Annapary-
60231G pa Ans GbICTPbIX PEAKTOPOB, OXNAXAAEMbIX KUAKUM METANNOM 1977 1983 23
Pa3smepbl Yaweyek Ans paauoakTuBHbIX NPo6, NpUMeHseMbIX B
60248 AAEPHLIX 3NEKTPOHHLIX Npubopax 1984-11 1985 9
HapyxHble AMaMETRLI UWNUHAPUYECKX DNOKOB ABTEKTUPOBA-
HUS UOHWU3UPYIOLLIMX K3NyueHuA co cueTquukoM leiirepa- :
60256 Mionnepa, nponopuuoHanbHbIMKU CHETUUKAMU UNK CUMHTUNAS- 1967-01 1968 5
UMOHHBIMU [ETEKTOpamMu
60313 | KoakcuanbHbie kabenbHbie CoeAMHUTENH, NPUMEHAEMbIE B 1983 1984 5
u3g.1 | AgepHoit annapaTtype
60325 | N3ameputenu n usmeputenu-curHann3aTopb! (MOHUTOPLI) anb-
u3g.2 | da-, bera- n anba-Gera —3arps3HEHHOCTY 1981-01 1984 49
60333 | MeToab! UCNLITAHWA NONYNPOBOAHUKOBLIX AETEKTOPOB 3aps- .
n34.3 | MeHHbIX YacTuy 1993-07 p/n 76
60405 | AnepHble npubopsl. KoHCTpyxTUBHLIE Tpebosakna ans obecne- 1972-01 21
“34.1 | YeHNA MHAUBUAYANBHON 3aLUNTLI OT MORV3UPYIOLUUX UINYHEHUN
60412 | CraHaapTHble pasMepbl CUUHTUNINATOPOB 1973-01 1973 7
CraHpapTHble METOABI UCNBITaHUR HOTOYMHOXUTENEN ANA
60462 CUMHTUINALMOHHBIX CYETUUKOB [ 197401 1983 37
OnekTponsmepuTensHbie NpuBopbl C NPUMEHEHUEM PafUOaK-
» 60476 | \e1uix ucTouHMKoS 1993-07 p/n
Pa3mepbl MOayNell anekTPoHHO annapaTypst (NS saepHoro 19
60482 npubopocTpoenus) 1975-01 1978
BbICOKOBONBLTHBIE KOAKCUANbLHLIE COBAUHUTENY, NPUMEHAEMblE
60498 B AACPHOM NPUBOPOCTPOSHNH 1975-01 1978 18
60515 [leTeKTopbl MOHNIUPYIOLLIMX UINYHEHWA ANA annapaTypbl KOH-
uan.{ | TPONA, yNPEBNEHUS W 33LLMTbI AAEPHBIX PEAKTOPOB. Xapakrepu-|{ 1975 1978 45
A CTUKN 1 METOAB! UCNLITAHWIA
MogynsHana cuctema npubopos Ans 06paboTku AaHHbIX. Cuc-
60516 Tema CAMAC 1975-01 1979 54
Monpaeka k Ny6nukauun 516 . 1984 1984 11

<3}\,




Mpodonxerue

log napanusa

Obbvem,
Homep HaumeHosanue LB MIK Ha pyCCKOM cTp.
A3bIKE
60527 if)a;:;gepumum ¥ METOAbI UCNBITAHUI yeUnuTeNne NOCTOAHHO- | 1oup 1) 1982 67
CTauMoHapHble N3MepUTEsin, CUrHanbHbIe YCTPORCTBA 1 n3me-
60532 | purenu-curianu3aTopb! (MOHUTOpPLI) PEHTreHoBCKoro unu ram- | 1992-09 75
Ma-usnyveHun ¢ sHeprueit ot 50 k3B a0 7 MaB
BcrasHo#m MORYNb U CTanAApTHbIA 19-410/MOBLIA Kapkac gns
60547 | pasmewenus moaynei no cranaapty NIM (ana saeproro npu- | 1976-01 1979 23
6opocTpoeHus)
Monpaska k My6nukauuu 547 1985 1987 3
Cucrema CAMAC. OpraHusauusa MHOrOKpEHTOBBIX CUCTEM.
60552 Tpebosanusa k marncTpanu BeTBu U KperT-koHTponnepy Tuna Al 1877-01 1983 ”
Monpaska k My6nukaymu 552 1984 1984 5
60557 | Tepmuronorus M3K no saaepHbIM peakropam 1882 1983 13
60568 | BHyTpupeakTopHas annapaTypa ANs M3MEpEHUs NNOTHOCTH 1977 1979 23
13a.1 | noToka HENTPOHOB B 3HEPIeTUMYECKUX PeakTopax
60576 Ic':lTeMpl;Hocuoe kapoTaxHoe obopyaosaHue. Obwue xapakrepu- 1977 1981 37
60579 PaavoMeTpb! 1 U3MEPUTENK-CUrHANN3aTOPbI (MOHUTOPLI) 06bL- 1977-01 1980 55

E€MHOW aKTUBHOCTU aspo3onew

60582 { Pasmepbl (hnakoHoOB ANA KNAKUX CUMHTUNAATOPOB 1977-01 1978 7

60583 | P23MEPbI CTEKNAHHBIX UMM N11ACTMACCOBIX NPOBUPOK ANA M3- | 4 o-o 4 1978 7
MEpEHUit PaAN0akTUBHOCTH

60583A | MNepsoe gononHexue k Mybnukauun 583 1981-01 1982 5

60500 | OOOPYAOBaHME ANA aHaNK3a U COPTUPOBKI PAAUOAKTUBHLIX PYA 1979-01 1980 19
B KOHTEiHepax

60639 SApepHble peakTopbl. Cnons3osanne CUCTEMbI 3aLLUTLI 4R

uenei, He cBs3aHHbIX ¢ 6€30NacHOCTLIO 1979 1962 15

60640 | Cucrema CAMAC. MocneaosarensHas Maructpans uHTep- 1979-011 1983 240
cheilcHol cucTembi

Monpaska k MNy6nukauyun 640 1984 1984 5

60650 AHanorosble U3MEPUTENN CKOPOCTU cYeTa. XapaKkTepUCTUKK U

METOAb! UCMILITAHUIA 1979-01| 1983 7

60671 flepuogunueckme NCNbITaHUA U KOHTPOJIb CUCTEMbI 3aLYUTI 1980 1982 a3
SIBEPHLIX peakTopoB

60677 | INepepadva 6nokoB aaHHbIX B cuctemax CAMAC 1980-01 1982 39

60678 m):p“fgsuma TepmuHoB CAMAC, ncnone3yemsix B [Mybnuxka- 1980-01 1982 33

60692, | PaguousotonHie nnotHomepst. Onpeaenenus U MeToasl Ucnbl- 1999-11 35

u3g.2 | ranuin }

60709

a1 TpebosaHua K pasgeneHvio BHYTPY CUCTEMbI 3aw Tl peakTopa | 1981 1983 15

60710 Annapatypa paavauuoHHoii 6e30nacHOCT ANS K3MEpPEHUs u 1981-01 1986 63
HEeNPepLIBHOrO KOHTPONA COAEePKAHMA TPUTUSA B BO3AYXe

60713 | NMoanporpammbl Ana cucremsl CAMAC 1981-01 1984 57

60729 | MiorokoHTponnepHbin kpeilt CAMAC 1982-01 1983 63
WamepeHuns TeMnepaTypbl B aKTUBHOIM 30HE UNTW NEPBOM KOHTY-

60737 | pe saepHLIX 3HEpreTudeckux peaktopos. MNapameTpel u MeTogbl| 1982 1984 25
wenuTaHu

60739 HucpoBbie UamepuTenu ckopocTu cueta. XapakrepucTuku v 1983-01 1088 73
METOAB UCTbITAHUI

60741 MsiorokaHanbHble aMNNUTyAHbIe aHanu3aTopbi. TpeGosaHus K 1982-01 1985 19
npeobpa3oBaTensamM BPEeMEHHbLIX UHTEPBANOoB B aMNNUTYAY

60744 Fflorwueckune ycTpoiicraa 6e30nacHoCTH SAEPHLIX SHepreTuie- 1983 1984 25

CXMX YCTaHOBOK. XapaKTEPUCTUKU U METOA LI UCNbITaHWH
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Mpodomxenue

Homep

ToA v3fanua | Ofkem

HaumeroBatue Ha pycCKOM
LB M3K ASLIKE cTp.
CTanAapTHble METOAL! UCTILITARWA PEHTTEHOBCKUX cnekTpomeT- | 1983-01 o7
60759 | poB € nonynposoaHukoBbimu geTexropamu (MN7) 1088
Monpaska k MIK 60759 1991 4
60761-1| Annapatypa Ans HeNpPepbLIBHOrO KOHTPONA pagnoakTUBHocTM 8 | 1983-01 1986 67
n3g 1 ] raszosbix BuiGpocax. HYacrb 1. O6wue TpeboBanus
Annapatypa ANA HenpepLIBHOTO KOHWTPONA PaANOAKTUBHOCTY B
60761-2] rasosbix BoiGpocax. Hacre 2 Cneuuduyeckue Tpebosanus, 1983-01 1986
u3g.1 | npesbasnsemble K U3MEPUTENAM-CUrHaANN3aTopam (MOHUTO- 35
pam) asposoneit 8 Buibpocax
Annapartypa ANst HENPEPLIBHOIO KOHTPONR P3ANOCAKTUBHOCTM B
60761-3| razoseix Buibpocax Yacte 3. Cneynduueckue Tpebosanus, 1983-01 1986
u3n 1 | npeabaBhAsemble K U3MepuTenaM-curHann3aropam (MOHuTo- 39
pam) BnaropogHbix rasos 8 suibpocax
Annapartypa AN\ HeNpepbIBHOIO KOHTPONA PaAuoaKTUBHOCTY B
60761-4| rasosbix Buibpocax. Yacte 4. Cneunduyeckue TpebosaHus, 1983-01 1
- 986 31
u3a.1 | npeabaBAsemble K n3MepUTENAM-CUrHanu3aTopam (MoHuTo-
pam) ioaa B Bhibpocax
Annaparypa ANs HEeNpPepbLIBHOIO KOHTPOAA PaANCAKTUBHOCTY B
60761-5] rasosbix Buibpocax. HYacts 5. Cneyuduueckue TpedoaHms, 1983-01 1984
n3g 1 | npeavasnsemblie K U3MEPUTENIAM-CUTHaNN3aropam (MOHUTO- 38
pam) TpuTus B BeIBpocax
Annapatypa AN HenpepbIBHOrO KOHTPONA PAAUOAKTUBHOCTU B
60761-6| razosuix sxBpocax. Hacts 6 Creunduyeckue TpeboBanus, 1991-03
u3g 1 | npeabasnaemsle kK U3MEPUTENSIM-CUTHANN3aToOPaMm (MOHUTO- pin 50
pam) BLIGpOCOB a3p030NEN TPAHCYPaHOBbLIX 3/IEMEHTOB
ObopyaoBaHue ANA KOHTPONA U3NYHEHUS TEXHONOMMUYECKUX
60768 | NOTOKOB NErKOBOAHLIX A4EPHBIX PEAKTOPOB B HOPManbHbIX K 1983 1987 19
GHOMAIbHbIX YCNOBUAX
3neKTpuUYEcKUe NPOXOAKN B CTPYKTYPE KOHTEAHMEHTa AfepHbIX
60772 JHEPreTUHECKUX YCTAHOBOK 1983 1985 33
HAswik BASIC B peancHom Macwtabe BpeMeH ANS annapaTypbl
60775 CAMAC 1983-01 1985 37
TepMUHONOruA, BENUUnHb! 1 SANHKLB! B 0BNacTh pagnaunot-
60777 HOM BE30NACHOCTH 1983-01 1984 25
60780 | AToMHbIe anNeKkTpocTaHyuu. 3nexkTpoobopyAoBaHue CUCTEMbI
uap 2 | 6esonacHoct ASC. Keanudpukauus P 1998-10 2001 59
fononHutensHas annaparypa Ans uaMmepuTeneil CKopocTy cue-
60808 | XapakTepucTvki u Me:gnblwcnuTanﬁ 1985-09| 1989 103
MeToab! UCNbITaHUR MHOTOKaHaNbHbIX aMANUTYAHbBIX aHanu3a-
60830 TOPOB B PEXUME MHOTOKaHANbKBIX CYETYMKOB 1987-12 1987 19
60846 WUaMeputenu aKksuBasneHTHOR J03bl U MOLLHOCTN 3KBUBANEHTHOW
nan.1 no3bl bera-, ngTreHoacxoro »1~ raMma-uanydeHuin , ucnoneaye- | 1989-07 ** 77
Mble ANA Ueneid paanaLuoOHHOM 3aLUTb
CurHansHoe o6opyaosanue AN NPeaynpeXieHNa KpUTNHECKNX N
60860 cuTyaLuit 1987-06 37
Annaparypa N8 HENPEpbIBHOFO KOHTpons 6eTa- u ramma-
60861 U3NYHAIOLIMX HYKNMAOB B XnAKUX cBpocax 198712 p/n 67
60880 | Mporpammuoe oBecneverune IBM B cuctemax Ge3onacHocTh
wag 1 | ASC 1986 | 2001 133
Software for computers important to safety for nuclear power
60880-2{ plants — Part 2. Software aspects of defense against common 2000-12
uaa.1 | cause failures, use of software tools and of pre-developed soft-
ware
Annapatypa Ans HaBnOAEHURA 33 KOKTERHMEHTOM C LUENLIO
60910 | paHHero o6HapyxeH!s pasBUBaIOLLMXCH OTKNOHEHUA OT HOp- 1988 11
ManbHOro hyHKUMOHUPOBAHWA B peakTopax Ha nerkon Boge
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lpodomxerue

lop u3ganus

Obvem
Homep HaumenoBanue Ha pycc- !
UB MK KOM f3blke c1p.
60911 Vlaylepeumn ANA KOHTPONA HOPMANLHOTO OXNAKAEHUS B AKTUB- | 4 qa7 1989 a3
HOU 30He PeaKTopoB C NErkoi BoAON NOA A3BNEHWEM {
60912 | Nepeaava yudpposbix curdanos ICJ1 (3MUTTEPHO-CBA3AHHON 1996-06 17
u3a.2 | norukn) no nepeaHuMm NaHensM B CYETHLIX YCTPOWUCTBAxX
60935 :):H(:'IE(AC. MoaynbHasa 6oicTpopeiicTayiowan cuctema cbopa 1996-07 215
Paamepbl KpbiLLEK KPUOCTATOB FrepMaHueBblX NoNynpoBOAHMKO-
60937 | Bblx AETEKTOPOB, NPUMEHAEMbIX B CEKTPOMETPAxX ramma- 1988-04 1989 7
nanyyerus
Yactb 2. CpeacTBa n3MepeHuns paanoakTUBHbIX MHEPTHbIX ra- .
60951-2 308 8 rasoobpa3aHsix Bbibpocax 1988 39
_| HacTs 3. lUnpokognanasoHHan annapaTtypa Ana KOHTpoNnA
609513 MOLYHOCTHU A,03bl raMMa-U3nyyeHus 1989 1990 25
Yacts 4. AnnapaTypa paguaunoHHOIo KOHTPONA TeXHONOrnye- .
60951-4| ckux noTokoB Ha A3C ¢ NerkoBoaHLIMU peakTopamu B8 asapuit- 1991 > 25
HbIX YCNOBUAX
_¢| Hactb 5. PaguoaktusHOCTb Bo3gyxa Ha AJC ¢ peakropamu Ha
60951-5 nerxoil Boae 1994 p/n 33
MpuHUUNbl NPOEKTUPOBAHUS CUCTEMDBI 0TOBpaXeHus napameT-
60960 poB 5e30NaCHOCTU aTOMHbBIX ANEeKTPOCTaHUMUI 1988 2001 21
60964 | MpoexTuposanue oneparopckux ana AQC 1989 - 129
PesepeHble WUTL! yNnpaBneHns Ans oCTaHOBKN peakTopa 6e3
60965 A0CTyna Kk 6NoYHOMY LWUTY ynpaBneHus 1989 1990 17
MeToab! ncnbiTaHui repMaHUeBLIX AETEKTOPOB ramma-
60973 W3nyJenus 1989-06 79
PekomeHayeman npakTuka nposepku CEACMOCTONKOCTU INekK-
60980 Tpoobopyaosanus cucTemsl 6esonacHocTn ASC 1989 p/n L&
Cuctembl N3MEPEHNA YPOBHA, NCNONb3YIOWNE WOHV3UPYIOWNe
60982 U3NYy4YEHUA, C AHASIOTOBBIM UNU peneiHLIM BbIXOA0M 1989-12 29
60987 Nporpammupyemblie yucpposblie IBM, saxHble ana 6esonacHo- 1989 . 47
ctu A3C
AKyCTUHECKUE CUCTEMDBI KOHTPONA Ana oBHapyxeHWa Hesakpen-
60988 | neHHbIX acTen. XapakTepucTuku, kKpuTepuu npoextTuposaHua u | 1990 p/n 43
pexumel paboTsl
MepeHocHble M3MepUTENY MOLHOCTM 3KBWBANEHTHOW ambu-
61005 I, o - -
nan.1 €HTHON A03bl HEATPOHHOrO U3NyyeHua AnA uenein paguaumon- | 1990-10 55
"~ | How BesonacHocTn
Hocumsble, nepeHocHbIE WnNu cTaymoHapHbie npubopbl ANA U3-
_4| MEpeHnA peHTrEHOBCKOrO UK raMma-u3nyueHus ANA KOHTpons ;
610171 oKpyxatouwiei cpeabi. YacTe1. Npubopbl AN N3MepeHns mouy- 1991-04 p/n 57
HOCTU KEPMbI B BO3ayXe
61017-2 Yacrs 2. Unterpupyowme npubopel 1994-01 55
LUupokoAnana3soxHbIi HOCUMBLA Npubop 4NA u3MepeHns Mouy-
61018 § HocTv A03bI W 403b! GeTa- U raMma-uanydyeHwih 4ns uenein pa- 1991-09 39
AWALUMOHHOW 3aWmTLl B aBapUHbIX YCNOBUAX
van’epun KOHCTPpynUpoOBaHUA, Bblﬁopa MecCT YCTaHOBKU U 3KC-
nnyaraunu CtaunoHapHow annapatypbl KOHTPONA MOLWHOCTY
61031 A03bl ramma-nanyyermns Ha ASC npu HOPManbHOM YHKILMOHU- 1990 2001 21
POBAHUU U BO BpEMA NPeABUAUMbBIX OTKA308
Cneuucukaumna craHaapTHbIX NPOUEAYP ANR MarucTpanu
61052 ®ACTEAC 1991-03 M
61066 | TepMONIOMUHECUEHTHbIE A03UMETPUYECKUE CUCTEMB ARSI UH- 1991-12 /n 107
13a.1 | AMBUAYANbHOrO KOHTPONS U KOHTPOSIA OKPYXaloLel cpeabt P
61098 | CTaunoHapHbIe YCTAaHOBKWU KOHTPONA 3arpA3HeHus nepcoHana 1992-03 71
v3g.1 | anbda- n 6era-nanyqarenamu ’
61134 | BopToBans annapaTypa AN U3MEpPEeHUs 3EMHOM0 raMMma-
w3g.1 | u3nyyeHus 1992-06 p/n 29




Mpodonxerue

Homep

log wapauma |

HaumeHoBaHue

Ub M3K

Ha pyccxour
A3blKe

Obbem,
cTp.

61137

CrauuoHapHbie YCTaHOBKU ANA KOKTPONA NOBEPXHOCTHOrO
3arpas3HeHus nepcoHana HI/I3K03HepI'eTVI‘-IHble pPeHTreHosCckue n
rammva-uanyqarenu

1992-08

57

61145

KanubpoBka 1 ucnonb3osaHue CUCTEM C MOHU3ALUOHHON Kame-
poii ANA U3MEPEHUs aKTUBHOCTU PaAVUOHYKIMAOR

1992-05

*k

21

61151

Ycunurenu u npeaycunutenu, NpUMeHAeMble C RONYNPOBOAHN-
KOBbIMU AETEKTOPaMU NOHU3UPYIOLLMX U3nyyeHnid Metoasl
UCNbITaHUR

1992-09

p/n

153

61171

OGopyaoBaHue AN KOHTPONS PajU0aKTUBHOCTY HOAA B OKpY-
Xawen cpeae

1992-09

p/n

59

61172

OBopyaoBaHne ANsi KOHTPONsi a3pO30Mielt B OKPYXaloWen cpeae

1992-09

pin

61224

AaepHsie peakTopbl MiaMepeHue NOCTOSHHON BpeMeHu Temne-
paTypHbIX 4aTUMKOB NPU 3KCMNyaTauuu

1993

83

p/n

15

61225

ATOMHbBIE 3NeKTPOCTakuMu. Annapartypa u CUCTeMbl ynpasne-
HuA, BaxHble AnA 6esonacHoctu TpeboBaHWA K UCTOUHUKEM
INEKTPONUTAHUR

1993

43

61226
W3a.1

ATomHble 3nekTpocTaHuuu Annapartypa u CUCTEMbI ynpaene-
HUa, Baxubie Ana 6esonacHocTu. Knaccudukauma

1993

p/n

41

61227

AToMHble anekTpocTaHuun. Onepartopckue. OpraHu! ynpaene-
HUA onepaTopa

1993

p/n

29

61239

FlepeHOCHLIE NOUCKOBLIE PAAUOMETPL! 1 CNEKTPOMETPL) FTaMMa-
uanyuenus Onpeaenerns, TpeBoBaHUs ¥ rPagyupoBka

1993-07

21

61250

Aneptble peaktopbl AnnapaTtypa v CUCTEMbBI KOHTPONS, BaXHbLIE|
Ans 6e3onacHocTu. OGHapyxXeHue NpoTeyek B CUCTEMAX OXNa-
XKAEHUA

1994

p/n

29

61256

Annapatypa paauauumorHoih 6esonacHoct CtauwoHapHas
annaparypa Ans o6HapyXeHUA pagnoakTMBHOCTY B NpadYedHbiX

1996-10

57

61263

Annaparypa paguaumoHHoin 6eaonacHoctv. Hocumelid npubop
ANA 3KCNPECCHBLIX N3MEPEHUIA CKPLITOW 3HEPrUN anbda-
V3NYYEHURA B PyAHUKaX

1994-06

53

61275

Annaparypa paamnauvorHoii Beaonacrocti. UamepeHus no-
BEPXHOCTHOI 3arpA3HEHHOCTU OKPYXXaIoWEel CPeAbl AUCKPET-
HbIMU pafuoHyknuaamu. FamMma-cnekTpomeTpuieckas cucrema
C repMaHueBbIM AeTEKTOPOM

1997-09

55

61276

ApepHoe npubopoctpoeHue PykoBOACTBO No BulGopy MeTporio-
rmyeckn 060CHOBAHHBLIX NAPaMETPOB CNEKTPOMETPOB AAEPHOTO
nsnyyeHun

1994-08

25

61283

AnnapaTypa paguaumoRrHoin 6esonacHoct Mpamoiokasbisaio-
e UHAUBMAYaNbHBLIE AOIUMETPLI/UIMEPUTENU MOLLIHOCTH
AO3bl PEHTTEHOBCKOr0, raMma- U BbiCOKoaHepreTuyeckoro 6era-
N3ny4eHuin

1995-03

65

61301

ApepHoe npubopoctpoetue Lludposas wnHa Ans npubopos
cucrembt NIM

1994-08

25

61304

Aneproe npubopocTpoerue. CyeTHbIE CUCTEMEI C XKUAKUMN
cuuHTUNNA-Topamun Nposepka xapakTepucTuk

1994-05

43

61306

ApepHoe npubopoctpoerue. Mpubopel Ha OCHOBE MUKPONPO-
UEeCCOpPOB ANA U3MEPEHUSA SAEPHOro U3NyYeHUs

1994-08

69

61311

AnnapaTypa pagualunoHHon 6esonacHoct OBopyaoBarue ans
HenpepbIBHOro KOHTponA BeTa- ¥ ramma-u3ny4aLwmx pagno-
HYKIIMAOB B XUAKMX COPOCAX UNU NOBEPXHOCTHLIX NPECHbIX
BOAAX

1995-10

37

61322

AnnapaTtypa paanauuoHHoi 6esonacHocT. CTauuoHapHble
U3MepuTenu, N3MEPUTENN-CUrHanu3aTops! (MOHUTOPL!), Npeay-
npeAuTENnbHLIE YCTPONCTBA ANA perucTpaliin 3KBUBaNeHTHOM
A03bl ¥ MOLUHOCTU 9KBUBANEHTHOW A03bl HEUTPOHHOTO Manyue-
HUA € aHepruel YacTuy oT Tennosbix 4o 15 MaB

1994-12

79

136




Mpodonxenue

Homep Haunmerosarue o "S%H:;cc- Otvewm,
UB M3K KOM A3blke cp.

Annaparypa papuauuornHoil 6esonacHocr. HeTpoHHoe uany-

61323 | uenve MpamonokasbiBaowme UHAUBUAYANbHBLIE AOIUMETPLI 1995-01 p/n 67
Wirnu u3MepuTenn MOLLIHOCTW 3KBUBANEHTHOW 403bl
Aneproe npubopocTpoerne. CkBaXNHHbIE NPUBOPLI ANA PEHT- g

61335 renognyope-cLeHTHOro aHanusa 1997-04 19
AnepHoe npubGopocTpoeHue. CUCTEMBI ANA UIMEPEHUS TONLU-

61336 | Hb1, ucnonbay-owue WOoHU3UpPYIoWMe nanydenus. Onpeaenexus | 1996-11 79
¥ METOABI UCNBITAHWIA
ApepHoe npubopocTpoeHue. MHOrokaHanbHble aMNNUTYAHbIS

61342 | anann3atopel. OCHOBHbIE XapakTepUCTHku, TexHudeckue Tpe- | 1995-03 105
6GoBaHua U METOAbLI UCbITaHUI
PeaxTopHas annapatypa. Kunswue peakropst Ha nerkoit Boae.

61343 | Usmepenna B 6ake peakropa Afst KOHTPONA AOCTATOMHOCTY 1996 50
OXN1AXKAEHUA aKTUBHOW 30HbI
flaepHoe npubopocTpoerine. Cocyart ANA ramma-

61428 CNEKTPOMETPUN C FepMaHUEBLIMU AeTekTopamu 1998-05 23
fAlaepHoe npuBopocTpoerne. Ocobo YMCTbie repmaHueBbie Kpu- ~

61435 CTanns! ANa AETEKTOPOB UOHWU3NPYIOWMUX U3NYYEHUH 1996-12 56
ApepHoe npubopocTpoerue. MamepeHns amuccuu ramma-

61452 | keaHTOB. KannbpoBska 1 UCNoNb30BaHve repMaHneBbIX cnek- 1995-09 187
TPOMETpoB
AnepHoe npubopocTpoeHune. Kanubpoeka u ucnonk3osaHue

61453 | namepuTenbHbIX CUCTEM C HATPUEBLIMU AETEKTOPaMK, akTuBu- | 1997-03 31

OBaHHLIMW TaNNueM, ANA aHanuia paguoHyKnNuaoB

AnepHoe npuBopocTpoerune. dopMar nepesaun JaHHbIX MHOrO-

61455 KaHanbHOro aHanusaropa 1995-02 31
Nuclear power plants - In-core instrumentation — Characteristics

61468 and test methods of self-powered neutron detectors 2000-03 57
ATOMHbIE 3NeKTPOCTaHUMK. 3nekTpudeckue GNOKUPOBKY, BaX-

61497 | Hbie ana Ge3onacHocTh. PekoMenaauvu no koHCTpyuposanuio u| 1998-10 37
UCNONHEHWIO
ATOMHbIe anekTpocTaHumu, Cucremsl, BaxHote ana 6esonacHo-

61500 | cTu. DYHKUMOHANBHBIE TPEOOBaHNA K MYALTUNNEKCOPHBLIM CUC- 1996 41
TEMaM ANA Nepeaayn AaHHbIX
PeakropHas annapatypa. lLlupokoauanasoHHbil usMmepuTens

61501 | He#iTpoHHOro notoka. MeToa onpeaeneHus no cpegHeksaapa- | 1998-11 79
TUYHOMY HaNPSHKEHUIO
Nuclear power plants ~ Pressurized water reactors — Vibration

61502 monitoring of internal structures 1999-11 83
Nuclear power plants — Instrumentation and control systems

61504 important to safety ~ Plant-wide radiation monitoring 2000-05 2001
Peakrophnasn annapatypa. Kunsujue sogHble peakrops! (PWR).

61505 KoHTpons cTabunbHOCTH 1998-11 83
ApepHbie peakTopkl TUna PBEMK. MNpeanoxexuns no ycoesepuieH-

61510 CTBOBaHWIO annapaTypbl W KOHTPONA 1996 139

61 5113 Nuclear power plants — Instrumentation and control systems 2001-

vaa. important to safety — General requirements for systems
Annapatypa paguaunoHHoi 6esonacHocTi. MpaMonokaabiBato-

61525 | wmne nHaUBUAYaNbHbLIE A03UMETPLI IKBUBANEHTHOW R203b! K 1996-09 71

n3a.1 | MOLHOCTH 3KBMBANEHTHOW 403bl PEHTTEHOBCKOFO, FraMmMa-, Xe-
CTKOro 6eTa- ¥ HENTPOHHOTO N3Ny4eHnA
AnnapaTypa paauauncHion 6esonacHocTn. Annapartypa pa-

61526 | AMaunoHHo# 6_e30nacnocm4 MpsamMonokasbiBaowme 403UMETPL! 1998-04 67

u3a.1 | v uamepurenu mowwHoctu o3t Hp(10) u Hp(0,07) peHTreros-
CKOro, ramma u 6era-uanyvexui




OxoHvyaHue

Top usgauva | OBbem

Homep HaumeHosaHne Ha pyccKom
U6 M3K A3bIKE 1 cTp.

AnnapaTypa paguauuorHoi Gesonackocti. LieHrpanuaosantan
61559 | cuctema AnA HENPEPBIBHOTO KOHTPOAS U3MAYMEHUs U (Mnu) 1996-11 53
YpOBHEN PAAVOAKTUBHOCTH HA SAEPHEIX YCTaHOBKaX

Annapatypa paguauuonHoi BesonackocTu. Annaparypa ans
61560 | HepaapyLualoLero paanaLVMoHHOro KOHTPONSA NYLUHKKL! W apyrux} 1988-02 41
MaTepuanoB ANA OAeXAbl

Radiation protection instrumentation - Portable equipment for

61562 | measuring specific activity of beta emitting radionuclides in food- | 2001-05 45
stuffs
Radiation protection instrumentation ~ Portable equipment for

61563 | measuring specific activity of gamma emitting radionuclides n | 2001-06 45
foodstuffs

61577-| Radiation protection istrumentation ~ Radon and radon decay | .45 g 131

1 | product measuring instruments - Part 1. -General requirements

61577- Radiation protection instrumentation ~ Radon and radon decay
5 product measuring instruments - Part 2, -Specific requirements | 2000-10
for radon measuring nstruments

AnnapaTypa paguauuoHHoil 6esonacHocTu. Mposepka addex-
61578 | TMBHOCTU KOMNEHCALUUM PAAOHA NPY U3MepeHun anbda- n/unn | 1997-08 63
BeTa- A0NroXUBYLUNX a3po3onein

Radiation protection instrumentation - Instailed, portable or

61584 | transportablé assemblhes — Measurement of air kerma and air 2001-06 61
kerma rate
61771 AToMHbIe anekTpocTanuvn. NyneT ynpasnenus fposepka n 1995-12 87

yTBEpXKAEHUE npoekTa

ATOMHbIE 3nekTpocTaHuuu LLuTel ynpaenexun lMpumeHenue 1995-08

61772
BUAEO-KOHTPONbHLIX Aucnnees

51

Nuclear power plants — Design of control rooms ~Functional ¥
61839 analysis and assighment 2000-07 39

61874 Apneproe npuBopocTpoenue [eoguanyeckas ckBaxuHHas an- 1998-10

napatypa ANs onpejeneHus NNOTHOCTU NOPOALI 27
61940 | Texnuseckuit oTyeT 3-ro Tuna «O630p npumenexus M3K 880» | 1998-06

Nuclear instrumentation ~ Spectrometry — Charaterization of the
61976 spectrum background in HPGe gamma-ray spectrometry 2000-12 7
62088 | Nuclear instrumentation ~ Photodiodes for scintillation detectors 2001-06 35
n3g.1 | — Test procedures
62089 | Nuclear instrumentation — Calibration and usage of alpha/beta 2001-06 67
u3a 1 | gas proportional counters -
62117 PeaxtopHas annapartypa PeaxTopbl C BOAOH NOJ Aasnexuem
wan 1 KOHTPONb HOPManNkHOro OXNAXAEHUA B aKTWBHOM 30HE BO Bpe- | 1999-12 51

MA XONOAHOIQ OCTaHoBa

62118 Nuclear reactor instrumentation — Pressurized water reactor
(PWR) of VVER design ~ Monitoring adequate cooling within the | 2000-11 55

M3a 1 core during shutdown

* p/n - pykonucHbii nepesoa
** TNMepepaHo Ha usgaHue B Tunorpadmio, Ho He n3gaHo (ewe 8 CCCP)
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noaAroTABIIMBAEMbIE CTAHOAPTDI
TK45 M3K. NOOKOMUTET 45A «PEAKTOPHASA AMNAPATYPA»

1 IEC 61226 Nuclear power plants - Instrumentation and .
wan2 ! control systems important to safety — Classi- 45A/434/CD 22.03.02
A fication of 1&C functions
IEC 61468-2, Ed.1: Nuclear power plants —
|EC 61468-2, In-core instrumentation — Complement on
2 Ed.1 characteristics and test methods of self- 45A/415/NP 23 03 2001
powered neutron detectors
Nuclear power plants ~ Use of probabilistic
3 MGK:; 8:158 TO. safety assessment for the classification of | Moarotoska FDIS
AT instrumenta-tion and control functions
MoaroToska oTueTa T
MOK 61888, Nuclear power plants — Instrpmgntatlon 0 ronocoBaRMH U
4 w1 important to safety— Determination and CBOAKM OTILIBOB NO
maintenance of trip setpoints 45A/416/CDV
M3K 61971, Nuclear power plants — Measurement vali-
5 vap 1 dation for critical safety functions for PWRs Moaroroska CD
Nuclear power plants ~ Instrumentation and
MO3K 62082 control — Framework for developing stan-
& TR, un3g 1 dards on computer based systems and MoaroTosxa CDV
software aspects
M3K 62096 Nuclear power plants ~ Instrumentation and | (oaroToBka cBoAKM
7 TR3. w3 1‘ control — Guidance for the decision on mod- OT3bIBOB MO
 U3A ernization 45A/429/CDV
Nuclear power plants - Instrumentation and
8 M3K 62138, control — Computer based systems - Soft- 45:(/’41351? no
Wap.1 ware aspects of |&C systems important to 45 AK/y38 4 IC)[(D
safety of class 2 and 3
; Technical Report - Instrument and Control
9 M3K 3322::5 R, Systems (1&C) of interim storage and final 45A/404/RVN
A repository of nuclear fuel and waste
Alarm system of the main control room of
10 nuclear power plant — Supplement to the 45A/408/RVN
IEC 60964
Nuclear power plants — Main control room | Moarotoska otye-ta
11 design — A reviewof application of IEC 0 ronocoBsaHuu no
60964 45A/401/NP
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nOoAroTABIMMMBAEMbIE CTAHOAPTDI
TK 45 M3K. Mogxomuret 45B
«Annaparypa paguauuoHHou 6e3onacHoCcTU»

1 MOK 60325, | Alpha, beta and alpha-beta contamination me- noA;?_;&zK:Bc::Am
u3n.3 ters and monitors (Revision of IEC 60325 (1981) 45B/285/CDV
Radiation protection equipment for measuring
, | M3K 60710, | and monitoring of airborne tritium for workplace ”°“g ‘;;ﬁg’fs"::‘“‘“
%3n.2 installed, portable and transportable (Revision of 45B/299/CD
IEC 60710 (1981)
M3K 60761-1 Equipment for continuously monitoring radioac- n:ﬁ?lifaﬁe;a
3 wsn.2 | tivity in gaseous gfﬂuents —Part 1: General CBORKN OTILIEOB 11D
requirements (Revision of IEC 60761-1 (1983) 45B/373/FDIS
Equipment for continuously monitoring radioac-
M3K 60761-2 tivity in gaseous effluents — Part 2: Specific Moarotoska otuera
4 "1 requirements for aerosols monitors including 0 ronocosaHiu n
nap 2 p . CBOAKU OT3LIBOB NO
transuranic aerosols (Revision of IEC 60761-2 45B/374/FDIS
(1983) and IEC 761-6 (1991)
Equipment for continuously monitoring radioac- | Moarotoeka otyeTa
5 M3K 60761-3, tivity in gaseous effluents - Part 3: Specific 0 FONOCOBAHUN U
usg 2 requirements for radioactive noble gas monitors | cBoak# 0T3LIBOB N0
(Revision of IEC 60761-3 (1983) 45B/375/FDIS
Equipment for continuously monitoring radioac- | FlogroToska oTueTa
6 MOK 60761-4, tivity 1n gaseous effluents - Part 4: Specific 0 fONOCOBAHNN U
n3g.2 requirements for iodine monitors (Revision of | cBoaku 0T3bIBOB nO
1EC 60761-4 (1983) 45B/376/FDIS
Equipment for continuously monitoring radioac- | Moaroroska otyeTa
7 MO3K 60761-5, tivity in gaseous effluents - Part 5: Specific 0 ronocoBaHnn u
wag 2 requirements for tritium effluent monitors (Revi- | cBOAKW OT3LIBOB NO
sion of IEC 60761-5 (1983) 45B/377/FDIS
Radiation protection instrumentation - Ambient | MoaroToeka oTueTa
8 M3K 60846, | and/or directional dose equivalent (rate) meters { o ronocosaHuu u
n3p.2 and/or monitors for beta, X and gamma radiation | cBoaku oT3bIBOB NO
protection (Revision of IEC 60846 (1989) 45B/263/CDV
Radiation protection instrumentation - Neutron
9 Maﬁ? o ambient dose equivalent (rate) meters (Revision Moar ‘g%i'l(:o?o'”"
' of IEC 61005 (1990)
M3K 61098, | Installed personne! surface contamination moni-
10 an.2 toring assemblies 45B/340/CDV 15.03 02
IEC 61134 Radiation protection instrumentation --Airborne | MoaroroBka ceogkm
11 Ed.2 instrumentation for measurement of terrestrial 0T3LIBOB NO
) gamma radiation 45B/296/CD
M3K 61524 Radiation protection instrumentation — Equip- | NoaroToBka cBoaKY
12 nanA ’ ment for noble gas monitoring in the environ- OT3LIBOB NO
i ment 45B/172/CD
Radiation protection instrumentation — Meas-
urement of personal dose equivalents Hp(10)
IEC 61526 and Hp(0,07) for X. Gamma, neutron and beta 22 02.02
13 Ed.2 radiations - Direct reading personal dose 45B/341/CD
equivalent meters and monitors and personal
warning devices
Radon and radon decay product measuring
14 MSKu2.15177'3' instruments - Part 3: Specific requirements for nmmm::z K nspa-
: radon decay product measuring instruments
M3K 61581 Radiation protection instrumentation ~ Equip-
15 nan.1 ' | ment for monitoring of aerosol bound actinides | Moaroroeka CDV
’ in working areas
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Radiation protection instrumentation — Part 1:
16 MSK"§;518 21, Equipment for in vivo monitoring — General 45B/270/CD
' requirements and installed systems
17 Draft amenldmefnt tlo IEC 6C1 55t9 (|1 99d6): Radia-
tion in nuclear facilities — Centralized systems
MIK 61898, for continuous monitoring of radiation and/or no.qg?;:ssn;aaona:gm
uag.1 levels of radioactivity — First supplement: Re- 45B/282 /CbV
quirements for discharge, environmental, acci-
dent, or post accident monitoring functions
M3K 62022 Installed monitors for the control and detection X
18 wan. 1 * 1 of radioactivity of y-emitters contained in materi-{ Nopgrotosxa CD
. als or waste
IEC Radiation Monitors for the Detection of Radioac-
19 62244/Ed.1 | tive and Nuclear Materials at National Borders 45B/291/RWN
Radiation protection instrumentation — Radiation
‘ monitors for the detection of illicit movement of
20 radioactive sources and nuclear materials 45B/343/NP 01.03.02
across national borders — Spectrometers
MoaroroBka cBOAKU
21 Noble gas monitors OT3LIBO8 NG
45B/326/NP
2 Equipment for monitoring airborne tritium ﬂongg;ong:ac: g AKH
45B/327/NP
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