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INPEANCJIOBHE

CnocoOHOCTh K MTPOBEACHUIO HE3aMENIUTETLHON U aJICKBATHON OI[CHKU
HE00XO0AMMOCTH 3aIIUTHBIX MEPOIIPUATUH SBJISETCS OJHUM U3 HanOoJiee BaKHBIX aCIIEKTOB
YIPABJICHUS AaBaPUITHON paualliOHHON cUuTyanuen. st Takoi OLEHKH ClIelyeT
UCII0JIb30BAaTh OCHOBHYIO OTHOCSIIYIOCS K JIelTy JOCTYNHY0 HH(popMaruio. [Ipunarue
pElIeHUH U OlICHKA aBapUU MPEACTABIISIIOT COO0M MOBTOPSIIONIUICS U JUMHAMUYECKUN
IIPOLIECC, BKIIOYAIOIINN IEPECMOTP PE3YIbTATOB HAYAJILHOM OLEHKH IO MEPE MOTYYECHHUS
0oJiee MOJIHOM U JIeTaJIbHOM MH(pOpMaui. MOHUTOPUHT B aBapUITHOW CUTYaIlUU SIBISIETCS
OJIHUM U3 OCHOBHBIX HCTOUYHUKOB MOJIy4eHHsI HE0OX0AUMOM HH(DOpMAIIH.

Hacrosiee nznanne COOTBETCTBYET 1elu KoneeHnyuu o nomowu 6 ciyiae s0epHotl
asapuu unu paouayuonnou asaputinot cumyayuu (FOpuauaeckas Cepus No. 14), cornacHo
kotopoit MAT'ATO cpeau apyrux BOIMPOCOB YIOJHOMOYEHO OKa3bIBaTh MOMOIIb
rocy/IapcTBaM-wICHaM U JIPyTUM TOCYIapCTBaM B Pa3BUTUU COOTBETCTBYIOIIMUX MTPOTPaMM,
UHCTPYKIIUI M CTAHAAPTOB pauaiimoHHoro Mouutopunra (Craths 5).

OO0nacTh MPUMEHEHHS PYKOBOJICTBA OTPaHUYCHA MPAKTHUYECCKUMH PEKOMEHIAIUSIMHU
IO MPOBEICHUI0 MOHUTOPHHTA OKPYKAIOIIEH CpeIbl U UCTOYHUKA BO BpeMs SITCPHOMN HITH
JIPyro paaualiMOHHON aBapuiHOM CUTyallu. B TOKyMeHTe He OTpaskeHbl BOIIPOCHI
TOTOBHOCTHU K aBapUITHOMY pearnupoBaHUIO. Y Ka3aHHBIC BOMPOCHI OTPAKECHBI B IPYTHX
nokymeHTax MAT'ATD, B TOM 4mcie B TokyMeHTax Memoouka nooecomosku k peacuposaruio
Ha sioepuvie unu paouayuonnsie asapuu (IAEA-TECDOC-953), Kpumepuu emewamenvcmea
6 cayuae soeprou unu paouayuonnou asapuu (Cepus 6e3omacHocta NO. 109) u Pykosodcmeo
no paouayuonHou 3awume npu asapusix sioepuvix peaxmopos (IAEA-TECDOC-955).
Hacrosiee pykoBOJICTBO HE pacCMaTpPHUBAET BOITPOCHI MOHUTOPHHTA HA CTAHIHH MTOCTIE
aBapHlM Ha AJIEPHOM OOBEKTE.

[Ipencrasnennsie B pykoBoicTBe MHCTPYKIIMU U JaHHBIE ObUIH MTOJTOTOBIIEHBI C
JIOJDKHBIM BHUMAaHUEM K X TOYHOCTH. OJTHAKO, SIBISSICH YaCTHIO MTPOIOIDKAIOIIET OCS
npolecca IepecMoTpa, OHU OABEPraroTcs AeTaJbHBIM MIPOBEPKAM C LIEJIBI0 00eCeUeHHs
Ka4yecTBa, KOMMEHTapUH MPUBETCTBYIOTCS; 11O MPOIIECTBUU BPEMEHH, JOCTATOYHOTO JIJISI
6onee obmupHOro 0630pa, MAI'ATD mpoBeneT nepecMOTp JOKYMEHTA, YTO SBIISETCS
YacThIO MPOIIecca MPOIODKAIOIIETOCS YCOBEPIIEHCTBOBAHUS. MEXK /Ty TeM, 3TO OCTaBIISET 3a
MOJIb30BATEISIMA OTBETCTBEHHOCTH 3a 00ECTIeYeHHEe TOr0, YTO HHpopManus Oy1eT TOUHOH U
COOTBETCTBYIOIIEH UX LEIIM. BpyKoBOACTBE NCIONB3YeTCsl MHOXKECTBO BUIOB MOHUTOPUTA.
[TosToMy nepen UCTOIb30BAHUEM PYKOBOJCTBA YOEAUTEILHO PEKOMEH TyeTCs TIATENbHO
U3YYUTh €T0 COJIEpKAHUE.

MAT'ATD BbIpakaeT NpU3HATEIBHOCTH 3a COJICUCTBUE IKCIIEPTAM PA3JTUYHBIX CTPaH-
YJIEHOB, IPUHUMABIIMX y4acTHE B pa3pabOTKe U epecMoTpe JaHHOro usaanus. Mr. R.
Martin¢i¢, koncynsranr MAT'ATD, sBisuics HaydHbIM cekpetapeM, 1 Mr. M. Crick, Division
of Radiation and Waste Safety — oTBeTCTBEHHBIM 32 HACTOSIIEE U3JaHUE COTPYAHUKOM
MATATO.



[NPUMEYAHUWE PEJJAKIIMN

[Ipu moAaroTroBke [MaHHOTO MaTepHalla K Te4aTH COTPYAHMKH MeEXIyHapOoIHOTO
areHcTBa IO AaTOMHOM JHEPruM coOpanu M CIeNadd CKBO3HYIO HYMEpPAlHI0 CTpPaHUI
OpUTMHAJIOB pyKomucel. BolpaxkeHHbIE B MaTepuanax B3IJISAbl HE 00s13aTE€IBbHO OTpakaroT
B3IJISIb MPABUTEIBCTB CTPAH-WICHOB WJIM OpPTaHHU3aIUil, MOJA ATUJ0M KOTOPBIX PYKOIUCH
OBLITN CO3/IaHblI.

Hcnonp30BaHre B TaHHOM KHUTE CCHUIOK Ha OTJENbHBIE CTPAaHbl WIH TEPPUTOPUU HE
nojJipasyMeBaeT Kakoro-nu6o MHeHus wuznarens, MAI'ATD, kak OTHOCHUTEIBHO
IOPUAMYECKOTO CTaTyca JaHHOW CTpaHbl WU TEPPUTOPHH, MPABUTEIbCTBEHHBIX U
OOIIECTBEHHBIX HHCTUTYTOB, TAK M UX TPAHUII.

YnoMuHaHUE OTAENbHBIX KOMIAHMM WM HMX H3AETUN Wi (QUPMEHHBIX 3HAKOB
(He3aBHCUMO OT TOTO, OBUTM OHU 3aPETMCTPHUPOBAHHBI WM HET) HE 03HAYAaeT KaKOTr0-JIHOO
0/I00pEeHMS WIIH peKOMEHIalnii co cTopoHsl MAT'ATD.
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BBEJAEHUE

Hacrosimuii JOKyMEHT BXOAUT B CEPUIO MOCIEIHUX T0KyMEHTOB MAT'ATD,
onyonukoBaHHBIX B opme TECDOC [1, 2, 3], KOTOpBIE COACPKAT PEKOMEH AN 10
aBapUtHOMY TUTAHUPOBAHHIO, TOTOBHOCTH U PEarMpOBaHUIO B CIIydae sSACpHON HITH JIF000H
JIpyroy pagualioOHHONW aBapuu.

[enpro TOKyMEHTA SBISETCS MPEACTABICHHUE MPAKTUYECKUX PEKOMEHAAINH 110
MOHHTOPHHTY OKPYKAOIIEH Cpe/bl, UICTOUHUKA, 000PYIOBaHUS, a TAKXKE HH/IUBHUTyaTbHOMY
MOHUTOPHUHTY BO BpeMs SIIEPHOM WM paJualliOHHON aBapuiiHOM CUTYyalluu.

(a) Heo0OxonmMo paccMOTpeTh U CKOPPEKTUPOBATH NMPEACTABICHHBIEC B JOKYMEHTE
MaTepuaibl B paMKax Ipoliecca MIIaHUPOBAHUS ISl COBEPIIIEHCTBOBAHUS
CYIIECTBYIOIIEH B CTpaHe OpraHU3alliy aBapUHOTO pearupoBaHus U OLIEHKU aBapHH,
a TaK)Ke UMEIOIINXCS B HAJIMYUU PECYPCOB.

(6) K wucmons30BaHUIO TOKYMEHTA Ha MPAKTUKE TOJDKEH JIOMYCKAThCS TOJIBKO MEPCOHA,
W3YUYUBIINN €r0 U y4aCTBOBABIIUI B MPAKTUUECKUX 3aHATHUSIX.

(B) B uHCTpYKIIMSIX MpeacTaBiIeHa o0Ias mocIe0BaTeIbHOCTh ISUCTBHUI, B KOTOPOH OHHU
JTOJKHBI BRIMTOJTHATHCS. OJIHAKO, 3a4aCTyI0 BOBMOXKHO BBITIOJIHEHUE JIEHCTBUM BHE
MOCJIeIOBATEILHOCTH. B CBS3M € 3THM, pEKOMEH/IYETCS TIOJTHOCTHIO POYHUTATh
KaX]IyI0 HHCTPYKIIUIO TIEPE] €€ UCIIOIb30BAHUEM.

(r) dopma HanKMCcaHUsI HHCTPYKIIMH COOTBETCTBYET TPEOOBAaHHSIM IapaHTUN KauecTBa.

Hacrosiiee nznanme coorBeTcTByeT ey Koxgenyuu o nomowu 8 cyuae s0ephot
asapuu uiu paouayuoHHoU asaputinot cumyayuu [4].

OBJIACTDB ITPUMEHEHU A

B nokymenTe nmpeicTaBieHbl TEXHUYECKHE TPEOOBAHUS U MHCTPYKIIMH JIJIsI
MPOBEJICHUS PaJHaIllIOHHOTO MOHUTOPUHTA, 0TOOpa MPod OKpyKarouiei cpeabl u
71a00paTOPHBIX AaHAIM30B B MIPOLIECCE PEarupOBaHUS Ha SIICPHBIE WM JIPYTUE paualliOHHbIE
aBapuifHble cutyanu. [1o cymecTBy JOKyMEHT OrpaHUYUBAETCS] METOIaMU 0TOOpa U
U3MEepeHUi mpo0o, omrcanueM o00pyIOBaHUS U MIEPCOHATIA, PETUCTPAIINEH PE3yTbTaTOB
MIPOBEJICHHBIX U3MEPEHUI JUISI MTOCIEYIOINX UHTEPIPETAlMU U aHATTN30B. B 1okymMeHTe He
OMHUCaHBI MMyTH JCTAIbHOW MHTEPIPETAIIMH JAHHBIX UM OLIEHKHU 703 00JyUYeHUsI; BOIPOCHI,
KOTOpBIE OCBeMIatoTes B [2, 3]; KpUTEpUU BMEIIATEILCTBA [5]; 0JHAKO TaHBI pEKOMEHIAINH
TSl TIEpCOHANA, MPOBOASIIETO U3MEPEHHUSI, KaK B MOJIEBBIX, TAK U B JAOOPATOPHBIX YCIOBUSIX.

OnucaHHbIC aBapHH BapbUPYIOT OT CEPhE3HBIX aBapUil HA peaKkTopax JI0 aBapuii ¢
BOBJICYECHHEM HEOOJIBIIOT0 KOJMYECTBA PAIOaKTUBHOIO MaTeprana. B cuTyaiun cepbe3HbIX
aBapHil ¢ TOCIIEJCTBUAMH 32 IpeJeIaMHy IUIOIAIKH HACTOSIIIee PYKOBOJCTBO COCPEIOTOUCHO
Ha MOHHUTOPHHIE 3a ITPEe/IeiaMH IUIOMAAKU. B pyKOBOJICTBE HE ONMCHIBACTCS MOHUTOPUHT Ha
TCPPUTOPUN CTAHIIUHU. B JOKYMCHTC NPCACTABIICHBI PCKOMCHAAIIUUN JTJIS prHH: Ppa3BCIaKn
OKpYy’Karoliei cpezbl, 0Toopa nmpod Bo3ayxa, raMMa-CIIeKTpOMETpHH iN-Situ,
HHAUWBUAYAJIBHOI'O MOHUTOPUHIA W JAC3aKTUBALIUH, U30TOITHOI'O aHaIn3a. PeKOMeHIIyeMOG
MHHUMAJIBHOE KOJIMYECTBO IPYIIT AJIsl KaXKI0H KaTeropuy aBapuitHOTO TNIAHUPOBaHHS
npezcrasneno B [Tpunoxennn VII [1].



LIEJIM MOHUTOPUHT A B ABAPUMHOUN CUTYALTUN

LlensiMu MOHUTOpPUHTA B aBApUITHOM cUTYyaliu (aBapuiiHOTO MOHUTOPHHIA) SIBIISTIOTCS:

(a) npeacTaBiIeHre HHGOPMAIIMH JIJIs KJIacCU(PUKAIIMK aBapuH;

(6)  oxa3zaHuWe COIEHCTBUS JHIIaM, TPUHUMAIOIIMM PEIICHHUS, IO BOIIPOCaM
HEOOXOMMOCTH OCYIIIECTBIICHHS 3alTUTHBIX MEPOTIPUITHI ¥ BMEIIaTEIHCTBA Ha
OCHOBaHHH JICHCTBYIOLINX YpOBHEeil BMemmaTenbcTBa (1Y B);

(B) OKa3aHHe TIOMOIITY B TIPEAOTBPAIIEHUN PACIIPOCTPAaHEHHUS PaJOAKTHUBHOTO
3arpsi3HEHUS,

(r) npeAcTaBiIeHUe HHGOPMAITUH JJIS 3aIUThl aBapUHHBIX padOUnX;

(m) MIPEJICTABJICHIE TOYHBIX U CBOCBPEMEHHBIX JAHHBIX 00 YPOBHE M CTEIIEHU OMACHOCTH,
BO3HUKIIIEH BCJICICTBUE PAIUALIMOHHON aBapUMHOM CUTYyaIluu;

(e) olpeziesIeHUE MPOTSHKEHHOCTH MTOCTPaaBIIed TEPPUTOPUU U MPOIOIKUTEIBHOCTH
OIIACHOCTH,

(k)  mpencTaBICHUE NETANBHBIX (PU3NYECKUX U XUMHUYECKUX XaPAKTEPUCTHK OMTACHOCTH;

(3) noJTBepxkAeHUE 3 (HEKTUBHOCTHU 3AIIUTHBIX MEPONIPUATUH, TAKUX KaK J1€3aKTUBALUS
u Jp.

CTPYKTYPA

PyKOBOICTBO COCTOUT U3 Pa3AeoB, COOTBETCTBYIOIINX TMOPSAKY IPOBEACHUS
U3MEPEHU NPU CEPHE3HON aBapUU HA PEAaKTOPE, A UMEHHO:

"  MOIIHOCTh aMOMEHTHOM /103bI (TaMMa-/0eTa-) B 001ake, OT BBIMAJACHUN, OT HICTOUHHKA,
"  KOHIICHTpAIMs PaAHOHYKIIUIOB B BO3/IYXE;

* xaptel BemageHuii s 1-131 u Cs-137 u 1pyrux 3HAYMMBIX PaTuOHYKIIUIOB,

"  paIUMOHYKJIMIHBIM COCTAaB BBINAACHUH;

"  coaep)KaHUE PAJAUOHYKIHIOB B TPOOAX MPOIYKTOB, MUTHEBON BOJIBI U IPYTUX.

Boansiii Paznen conepxut 0630p mporpamMm aBapuiiHOT0 MOHUTOPUHTA B 0TOOpa
po0, TPy MOHUTOPUHTA, UX KBATHU(PHUKAIIUU U 00ydeHHUsI, 000pYIOBaHUS U IPUOOPOB TSI
MOHHUTOPHUHTA, PEKOMEHAALNH 110 3aIIUTHBIM MepaMm JUIs TPYII aBapUiTHOI0 MOHUTOPHHTA,
BOMPOCHI TAPAaHTHH U KOHTPOJIS Ka4ecTBa.

B Paznene A onucansbl ciennrka npoBeieHUsI MOHUTOPUHTA PaliOAKTUBHOTO
M3JTyYEHMsI U 3arpsi3HEHNUs B MOJIEBbIX ycaoBusX. Pasnen b nocedieH Bonpocam oTOopa npod
B I0JIEBBIX yCI0BUsAX, Paznen B — onuceiBaeT TpeOGoBaHMs K IPOBEACHUIO U3MEPEHUH anbda-
u Oeta- u3nydenuii, Paznen I' — mocBsmien ramma-criekrpomeTpuu, Pasnen [l — MHCTpYKIHSIM
10 paguoXUMHUYECKOMY aHanu3y, Pa3znen E — olleHke OCHOBHBIX JJaHHBIX.

B kauectBe nomomu k MHCcTpykuusam npunaratorcs Kaptel, KoHTpoiabHbIE TEepeunn
o0opynoBanus u [Ipunoxenus, B KOTOPBIX NPEACTABIEHBI IPAKTUYECKUE TPUMEPHI U
noJsie3Has uHGopmalus, IpUMEHUMas IPU aBapUHHOM MOHUTOPHUHTE.

IHPUMEYAHUE
Jlsst TOro 4To0BI HANTH HEOOXOAUMYIO HH(OPMAIIHIO B TAHHOM PYKOBOJICTBE, MOKHO
UCIIOJIB30BATh TPH CIIOCO0A:
(& Pucynok 1 (OOmias opraHu3anusi MOHUTOPHHTA),
(6) Conepxanue Ha cTp. iii, u
(8) KiroueBble ciioBa B ykazarene.
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OB30P MOHUTOPHUHI' A

OPITAHM3ALINA MOHUTOPUHT'A

MHoxecTBO 0(UIIMaTbHBIX OPTaHU3AIMH U BEJOMCTB OCYIIECTBISIOT PYTUHHBIN
pasvalOHHBIE MOHUTOPHUHT OKPY>KaIOILEH Cpe/ibl ¢ pa3InuHbBIMU LensiMU. B miponecce
ABAPUIHOTIO IIJIAHUPOBAHUS BaKHO OINPEJEIUTh TAKUE OPraHU3aluH, BBISICHUTh UX PECYPCHI IO
000pyZI0BaHUIO 1 00YYEHHOMY TMEPCOHAITY, 3aPYUUTHCS UX MOAIEPKKOW. YUacCTBYIOIINE B
pearupoBaHUM OPTaHU3aLNU JOJIKHBI IPOBOJUTH, TaM, IJI€ 3TO BO3MOKHO, IEPUOIUYECKUE
00yueHusl ¥ TPEHUPOBKH T'OTOBHOCTH Ha CIIy4ail paJiialliOHHON aBapHH.

OOm1ast opraHu3aiysi MOHUTOPHUHTA, ONIMCAHHASL B TAHHOM PYKOBOJICTBE, OCHOBaHa Ha
OPraHU3alMOHHOI CTPYKTYpE U CXEME pearupoBaHusl, IPEICTABICHHBIX B PYKOBOJCTBAX I10
TOTOBHOCTH K aBapHiHOMY pearupoBanuio [1] u omeHke aBapuii Ha peakTopax [3] wim apyrux
paauanoHHbIX aBapuii [2]. Ha Pucynke 1 npencraBien 0030p o0miel opraHu3anuu
MOHUTOPHUHTA U (QYHKIIHOHATIBHBIX 00sI3aHHOCTEH B ()OpME, COOTBETCTBYIOIICH yKa3aHHBIM
BBIIIIE JOKYMEHTaM.

IIJIAH ABAPUITHOI'O MOHUTOPHHI A Y1 TIPOTPAMMGBI OTEOPA ITPOB

CtpykTypa mporpaMMbl aBapuitHOr0O MOHUTOPHHTA U 0TOOpa Mpod cocTaBiieHa B
COOTBETCTBUU C OCHOBHBIMU LIEJISIMH, JJIs1 BBITIOJTHEHUS! KOTOPBIX OHA M OblIa yCTaHOBJIEHA
(Pucynok 2). Ipexxae Bcero, He06X0AUMO CHOPMYITHPOBATH BOIIPOC, HA KOTOPBIN TpeOyeTCs
OTBETHTbH, a 3aTEM pa3padboTaTh NPOrpamMmy, KOTOpast OPEaeIUT TpeOoBaHUs K pecypcam
(cnenmanucTel, 000pyI0BaHKE, Ta0OPATOPHH).

ITpu pa3paboTke nporpaMmsbl aBapuHOIO MOHUTOPUHTA HEOOXOAMMO ONPEIETUTh
CYLIECTBYIOLINE BO3MOXXHOCTH U TEXHUYECKYIO KOMIIeTeHIUIO0. IIpu 0TCyTCTBIM HEOOXOAMMBIX
KOMITOHEHTOB M Y€TKOM YCTAHOBJIEHUH X HEOOXOIUMOCTH CJeyeT yUpeaIuTh U pa3paboTarh
TaKMe BO3MOKHOCTH U 3HaHUS. [Ipu 3TOM SABISETCS BAXKHBIM OIIPEIEIUTD POJIU U 00513aHHOCTH
JENCTBYIOIUX OPraHU3ALNNA U TEXHUYECKUX CIIEHNATNCTOB, YIPEAUTh IOCTOSHHbBIE
JEMCTBYIONINE UHCTPYKIIMU ISl KaXKI0W OpraHU3alliy MM BBITOTHAEMON (YHKIIUH.
OTBeTcTBEHHBIE 32 pa3pabOTKy BO3MOKHOCTEH MPOBEICHHSI MOHUTOPUHTA JTOJIKHBI TAKKE
YUUTBIBATh HEOOXOIMMOCTh YCTAHOBJIEHHS 00bEIMHEHUIN WK COTJIAllIEHUI O B3aMMOIIOMOLIH C
JPYTHMHU OpraHU3alUsAMU JJIs PACIPENEICHUS BO3MOKHOCTEN U PECYPCOB € LIENBI0 CKOpEHIIeH
AX MOOWIM3AIHH.

Bo BpeMst paguaninoHHOM aBapuM U cpasy IOCIIE Hee BEpOsiTHA IEpErpy3Ka pecypcoB
aBapuUIHOIO PearupoBaHus, B CBA3M C YeM, SBIISIETCS BaXXKHBIM oOecrieueHne ux Haubosee
3¢ HEKTUBHOTO M pAIlMOHAILHOTO UCTIOIB30BAHUS JI0 TOTO BPEMEHH, TIOKa He OyeT MoydeHa
JIOTIOTHUTEIIbHAS TIOMOILb. BHavane ciexyer onpeaenuTs ¢ IOMOIIBIO BCEH JOCTYITHON
METEOPOJIOTUIECKON HH(OPMAITNH U PE3YJIETATOB MPOTHO3UPOBAHUS IO MOJIEIISIM
HPOTSKEHHOCTh reorpauiyeckoi TeppuTOpHH, Ha KOTOPOH JIFOJIU MOTYT ITOCTPaIaTh OT
BbIOpOCa palnOaKTUBHOrO MaTtepuasia. OuepeIHOCTh POBEACHNUS MOHUTOPUHTA U 0TOOpa npod
JIOJIKHA YYUTBIBaTh CTPYKTYPY 9TOW TEPPUTOPHUU: TO €CTh, SIBJISETCA JIU OHA JKUJIOH,
CENbCKOXO03AMCTBEHHOM, CEJIbCKOW, TOPTOBOM, BEAETCA JIM HA HEM TPOMBIIIICHHAS
JeSITEIbHOCTD, UMEIOTCS JIM KOMMYHAJIBHBIE YCIIYTH U 3JIEMEHTbI HH(PACTPYKTYphl. 3aTeM Ha
OCHOBAHMU JICUCTBYIOUIMX YPOBHEH BMEIIATENbCTBA U JPYTUX (PAKTOPOB CIEAYET ONPEACTUTD
HE00XO0AMMOCTb IIPOBEICHUS IOTIOJIHUTENBHBIX 3aIUTHBIX MEPOIPUATHH I HaceIeHMUs,
JIOMAILIHET0 CKOTa, IOCEBOB, 3allacoB BOJBI, U T.J., a TAK)KE BBEACHMSI 3allpeTa Ha OTpedieHne
MUILEBBIX MPOJYKTOB M BOABI, MOEPKAHUS MIIM BOCCTAHOBJIEHUS 3JIEMEHTOB HH(PACTPYKTYpPbI
xu3HeoOecrieueHus. Ha craguy HayaapHOTO pearnpoBaHus MPUOPUTETHON 3aaueii 1mo



OTHOILIEHHIO K KOJIMYECTBEHHBIM aHAJIN3aM JIOJKHO ObITh ONpeeIeHne TEPPUTOPUH, KOTOPast
SBIISIETCS ACUCTBUTENBHO “TPSA3HON” , 4TO 0COOEHHO aKTyalbHO B CIy4ae OrpaHHYEHHBIX
pecypcoB pearupoBaHusl.

B cnyuae cepbe3HOl sSepHON aBapuy MOXKET OTPEOOBATHCS MTPOBEACHUE HEOTIO0KHOTO
MOHHTOPHHTa Ha 6onbIioil Teppuropun (100-1000 km?). TTosToMy st obecreyeHus
MOHHUTOPHMHTA HAa PAaHHEM JTare aBapuH M OTCICKUBAHUS 00JIaka peKOMEHIYETCSl yCTaHABIINBATh
BOKpyr ADC cTaHIIUM aBTOMAaTUYECKUX U3MEPEHUH, IPOBOIAIINE HEMPEPHIBHBIE U3MEPEHUS
YpOBHEN MOITHOCTH JI03bl B OKPYXKAIOIIEH cpejie ¢ mepeaadeil ux B aBapuiiHbie IIeHTpHI. Eile
Jy4Ille, €CIU TaKUe CTaHIIMM MOTYT TaK)Ke U3MEPSITh KOHIIEHTPAIMIO a3p030JieH 1
razoo0pasHoro ioja. Takxke ciieyeT MoAroTOBUTh KapTy C 3apaHee ONpeIeIeHHBIMU TOYKaMHU
otbopa mpo6 (o kpaitneii mepe, Ha paccrosiHun 50 kM Bokpyr ADC). JIist yTouHEHUS
OYEpPETHOCTH MPOBEICHUS MOHUTOPHHTA MOXKET MCIIOJIb30BATHCS KOMITBIOTEPHOE
MOJICJIUPOBAHNE PACIPOCTPAHEHUS PAJAMOAKTUBHOIO 00JIaka MpU yueTe UCTOYHHKA BBIOpOCa,
METEOYCJOBHUH U T.J.. IEPBOOYCPEAHOMY MOHHUTOPHHTY TOJICKAT HanOoJIee 3arpsi3sHEHHBIC 110
pe3ysbTaTaM MPOrHO3UPOBAHUS HACEICHHBIE TEPPUTOPHUH.

CocraB pauoOHYKIIHIOB B BEIOPOCE 3aBUCHUT OT CLIEHAPHUs aBapUU HA PEaKkTope.
131 132, 133; 1314, 132, 134
BeposiTHOCTB BBIOpOCA JIETYYNX PaAMOHYKIUAOB, TaKuX Kak 1, ~~1, =1, 7" Te, ™ Te, 7 Cs,
137Cs, 103Ru, 1%Ru WHEPTHBIE ra3bl, HauboJiee BEICOKA. B TeueHue nepBhIX JHEH U HEACIb
MOCJIe aBapuK HaMOOIBIIHMK BKJIA] B (GOPMUPOBAHKE /103 OOJYICHHS BHOCAT KOPOTKOKUBYIITHE
132, 131, 132—. 1 14 141
PaIMOHYKIIN/IbI, TAKHE KAK 3 1, 3 I, Te, 3Ru, OBa, Ce. Dto cienyer y4ecTb pu
MOATOTOBKE MPOTPpaMMbl MOHUTOPHHTA B 0OTOOpa Mpo0.

[Tnan mporpaMMbl aBapufHOTO MOHUTOPUHTA U 0TOOpa PO OyIeT OmpeieieH B
COOTBETCTBUU C YPOBHEM paccMaTpUBAaEMOU aBapuu U CIIOCOOHOCTHIO KBATU(UITUPOBAHHBIX
TPYIII K pearupoBaHMIO Ha aBAPUITHYIO PaIMalliOHHYIO CUTYAIHIO.

Ha pucynke 3 npezicraBiieHO JepeBO PELIEHUH, ONUCHIBAIOIIEE MOCIEJ0BATEIbHOCTh
BOIIPOCOB, ONPEEIIAIOIINX ICHCTBUS B paMKax MporpaMMbl MOHUTOPUHTA U 0TOOpPa Mpoo.

"CyIecTByeT 3aKOHHOE MOIHTHYECKOE BECIIOKOHCTRO MO MOBOIY TeHICHIMH YHHOBHUKOB B 061aCTH
paIvalioHHON 3alUThI ONIPEACIISAT JI00ble TEPPUTOPUH, TA€ PaAUallMOHHBIE YPOBHH IPEBHIMIAIOT (JOHOBBIE, KaK
"mocrpaaasiime” OT paaualoHHol aBapuu. HecMOTps Ha TO, 4TO Takoe yTBEPKJICHUE MOXKET ObITh HCTUHHBIM B
COOTBETCTBHH CO CTPOTHM HAay4YHBIM OIPEAEICHHEM, OHO SIBJISIETCS CIMIIKOM KOHCEPBAaTHBHBIM ITPU COTIOCTABICHUN
C COLIMANILHBIM ¥ YKOHOMHUYECKHUM BIIMSHUEM. B 3TOM KOHTEKCTE "TPSI3HBIMU" TEPPUTOPHUSIMU JIOJDKHEI OBITH Takue,
rje aMOMEeHTHas J103a TPEBBIIIAET, TM00 HAXOUTCS Ha YPOBHE, TPeOYIOIIEM BMEIIATEIbCTBA JUIS TIPEIOTBPAICHHS
HNOTEHIMAIEHOTO Bpeia YeIOBEKY OT O0Iy4YeHHs. 3a peeaMy TaKhX 30H YPOBHHU PaJMallid MOTYT OBITh
HECKOJIBKO BbIIIE (POHOBOTO. KpUTHUYECKMM SIBISETCS TO, YTO aHAJIMTHK — XOTS ObI B KOPOTKHII IEpHOJ — He
YCTPaHHUT KOHTPOJIUPYEMYIO HJIH OTPAaHUYCHHYIO AKTUBHOCTH, YTO MOKET BHECTH BKJIa]] B BOCCTAHOBJICHUE BayKHBIX
(hyHKIHIA.
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PUCYHOK 1
OBIILIAST OPT AHU3AIIIA MOHUTOPHHI' A OKPYXKAFOIIEM CPEJIbI U UICTOUYHUKA

Omeemcmeennulii 3a agapuitnoe peazuposanue (a)

Hecet oTBeTcTBEeHHOCTH 32 001IIEEe aBapHitHOE
pearupoBaHue

I —

OmeemcmeeHHblil 3a 3auiumy Hacejlenus (
OnpeJ:[eJmeT 3alIUTHBIC MCPOTIPUATHSA HA

OCHOBAaHWU MOHUTOpHHIA

Cneuuaﬂucm no MOHUmMOpPUHZy

cpeowt (0) Cneyuanucm no ananu3zy npoo (0)
| unu Cneyuanucm-paouonoz (a) \... PA3JIEJIBI B, I' n
PA3JIEJILI A u b PyKOBOJUT MPOBEICHHEM
PyKOBOAUT MOJEBHIM MOHHUTOPUHTOM 71a00paTOPHOTO aHAIH3A

A 0TOOPOM IIPOO

/ I'pynna uzomonnozo anaﬂm‘}
Omnpenenenne KOHIIEHTPANN

PaAMOHYKIUIOB B MPoOax:
-TIOJITOTOBKA TIPO0
-OnpeIeNICHUEe CyMMapHOM
anbda-/0eTa-aKTHBHOCTH
-raMMa-CIIeKTPOMETPHS
Qazmongqucxm‘/’l aHau3

V3MepeHust MOIITHOCTH JI03bI ramma-/0eTa-
W3IYYEHUs, OIIeHKA HEN3BECTHBIX CHTYAITHHA

_{ I'pynna pazeedku oxpyscarouieii

OTt60p npob BO3IyXa, M3MEPEHUS
MOIITHOCTH J03bI raMMa-/6eTa- U3Iy4eHuns

I'pynna omoopa npoo éo30yxa

M3Mepennst KOHIIEHTPALUK U COCTaBa
PaIHOHYKIIUIOB B TI0YBE

I'pynna cnekmpomempuu in-situ

/ I'pynna unousuodyanvnozo
MOHUMOPUH2A U 0e3AKMUBAUUU

MOHUTOPHHT TIepCcOHaTa U 000PYIOBaHNS,
\\ Jie3aKTUBALIMS JIIOIEH

I'pynna omoopa npoo

cpeobl U nUULeBblX NPOOYKLOE
OT100p 1POoO6 MOTSHITHATBLHO 3arPA3HCHHOM

TOYBLI, MUIIEBBIX MTPOJAYKTOB U BOABL

@
©)

Kak omnpejeneHo B [2].

Kak orpejeneHo B [3].

ITpumeuanue: IIpusHaHo, YTO B peasibHOM KU3HU CKOpEee OHA TPYIIIAa CMOXKET BBIIIOJIHUTE OJHY WM Oonee u3
yKa3aHHBIX QYHKIMH, yeM A1t KakI0i GyHKIMN OyAeT UCIIoIb30BaThCs OTENIbHAsS Tpymna. B neficTBUTENIbHOCTH
"rpymnmna”’ MOeT BKJIIOYaTh B ce0sl MPeACTaBUTE e HECKOIBKUX OpraHu3alyil WM "TpynIsl’ MOT'YT epecekaThesl.
Opranu3anMoHHasi CTPYKTYPa 0JKHA ObITh NepecMOTPeHa ¢ TeM, YTO00bI 0HA 0TPa’Kaja MeCTHbIE U
HAIIMOHAJIbHbIE YCJIOBHS.



PUCVYHOK 2
CTPATEI'AA MOHUTOPUHT A

Lenu:

OkasaTb MOMOIIb B IIPOLIECCe

MPUHATHUS PEILEeHHH O
Hg”zl”mf“" HEOOXOMMOCTH, BPEMEHH 1
“DA3OBLIN TPEHHHT MECTe POBE/IEHHS 3aIIUTHBIX
~CNCUHATTM3UPOBAHHBIM TPCHUHT o
MepONpHSTHIE
-YIP&KHEHHS 110 HHCTPYKLIHSIM portp
-YCOBEPIICHCTBOBAHHE HHCTPYKIIHIT
Uncrpyxunu o OnpenenTs Hsmepaemvie 6enuuunb.
OQUYHCHHIO; e -MOIIHOCTh BHEUIHEH 03B
YIIPAXKHEHUAM WU -
YIF ' MOHHTOPHHTa EECIIHpIO:E 2
JUEEH OB -3arPA3HEHHE TIOBEPXHOCTH WM 3EMJIH
~COCTaB U KOHIICHTPALNS PaTHOHYKIHI0B
B BO3JIyXe, IIPOJyKTaX U JAPYrUX Mpobax
Hucmpyxyuu: _ CTPATErHA BuiGpars
Paspaborath -
110 U3MEPEHHIO ) MOHHTOPHHT A COOTBETCT: ?
MHCTPYKIIMH - =

-0 KanuOPOBKe cncremy ra npu - AzepHOii Wik BYIOLIHE
-I10 OLIEHKE JaHHBIX KauecTsa PaIHaoEHO SRR BEJIMYUHBI JJIs1

-06uquii n0dx00
-110 TaPaHTHH ¥ KOHTPOIIIO

Ka4yeCcTBa

V3MEPEHUS

L

Onpenenuts
Memoowr: MeToTst Bei6pars Ipuébopur:

- OIIPe/IeIUTh MECTOHAXOXKICHUE msweperl HEO6XOMMOE -03UMETpBL

obJ1aKa MM HCTOYHUKA or6opa pod u 06opyzoBanHe -pajHoMeTphl ab(a- 1 Gera-
-TIPOBECTH Pa3BE/IKy 3arpsA3HEHUS i

TOBEPXHOCTH MITH 3eMJIN

-OLICHUTh UHINBHIYaJIbHBIC J03bI
-OLICHUTh MPEIOTBPAIICHHBIE 03Bl
-IOMOYb B OLIEHKE HCTOYHHKA BEIOpOCa
Buioop: B 11a00paToOpUM; Ha CTALIMOHAPHOM T0JIEBOH
CTaHIMK; MOOHIIBHASL pa3BeKa (Ha3eMHasl, BO3LyIIHAS)

3arpsA3HEHHOCTH
-raMMa-CIeKTPOMETPbI
-BO3/1yX03a00pHUKH

-)KUAKAC CHAHTUIUIALIUOHHBIC
CYETUYHKH

-~CHUCTEMBI PAHHETO OMOBEIIECHUS

ABapuu manoro maciraba

Jlns Takux aBapui Majoro mMacirada, Kak morepsi MCTOYHHUKA, HEOOIbIITNE aBapuH TIPH
TPAHCIIOPTUPOBKE, HEOOJIBIIINE YTEUKH PAIMOAKTUBHBIX BEIIECTB MOXKET OKA3aThCs
JIOCTaTOYHBIM HaJIMYM€ HA MECTE aBAPUM OJIHOTO CIEHHAIMCTA, 3HAIOUIETO METObI
paaraMOHHOTO MOHUTOPUHTA U UMEIOIIET0 MPpHU cede Habop OCHOBHBIX MPUOOPOB TSI €T0
npoBeieHus. TakuM TEXHUYECKUM CHeuanucToM Wik CrenuanicToM-pagnoioroM MOXKET
SIBUTHCSI HHCIIEKTOP T10 paIHuaIliOHHOMY JIMIIEH3UPOBAHUIO, METUIIMHCKHIA PaOOTHUK,
MEAUIMHCKUHN GU3UK, pAOOTHUK YHUBEPCUTETA, TOKAPHBIN U T.1I., IPU YCIOBUH, YTO YKa3aHHbBIE
JIOJKHOCTHBIC JIUIA KBATH(HUITUPOBAHBI B UCITOJI30BAHUH MPUOOPOB 110 MOHUTOPHHTY,
MHTEPIIPETAINH PE3YIbTATOB U3MEPEHUH, U Mepeaaue HHPOPMAIIMH O BOCCTAHOBUTEIBHBIX
MeporpusaTHsiX. Habop 0CHOBHBIX MPUOOPOB MOXKET BKIIFOYATH JO3UMETPHI JUISI H3MEPEHUS
MOIITHOCTH JIO3bI B CPEITHEM JTUAIIa30HE U MMOPTATHUBHBIC PATUOMETPHI 3arpsA3HEHUS 00IIETro
MMOJIb30BaHHUS.

B cirydae aBapuiiHBIX CUTyal[uii C BOBJICYUCHHEM 3HAUUTEIbHBIX TEPPUTOPHUH, KOT 1A
yKa3aHHBIC JOJDKHOCTHBIC JIMIA MOTYT IPOYKHBATh B CTOJHIE (LIEHTPATBbHBIX TOPOAAX), MOXKET
OKa3aThCs HEOOXOAUMBIM O0YYUTh MEHEee KBaTU(UIIMPOBAHHBIX JIUI] HA MECTHOM YPOBHE
UCIMOJIb30BaHUIO HA0Opa OCHOBHBIX IPUOOPOB, Mepeaue HHPOPMALIUU O COCTOSHUU aBapUIHON
CUTYyallMM U MPOBEJCHHBIX U3MEPEHUAX TEXHUYECKUM JKCIIEPTaM, HaXOAAIKUMCS Ha OTJAJICHUN
OT MECTa, JUIsl OLICHKH CUTYallud ¥ KOHCYJIbTALUN O HEOOXOIUMBIX MEpax MPea0CTOPOKHOCTU U
COOTBETCTBYIOILIMX 3AIIMTHBIX MEPONPUATHIX. COOTBETCTBYIOIIMM IIEPCOHATIOM IS
BBITIOJIHEHMS MOAAEPKKU TAKOTO BUIA SBIISIOTCA MOKapHBbIE, MOIULUS WIN APYTrOM MECTHBIN
NepCOHAJ aBapUUHOTO PEarupOBaHUS, TIPU YCIIOBHH, YTO OHH 00Yy4EHBI COOTBETCTBYIOIINM
00pa30oM M UMEIOT COOTBETCTBYIOIIEE 000PYA0BaHKE AJIs IPOBEIeHUsI MOHUTOpUHTa. Ha sTane
TaKUX IPUTOTOBJICHUI Ba)KHO 00ECIIEUNTh HAIMYUE HA MECTE aBapUHHBIX KOMMYHUKALIUN U
COTJIALICHUH TI0 KOOPIUHAIINY JJIs1 00eCTIeYeHUsT BO3MOXKXHOCTH KOHTAKTa COOTBETCTBYIOIIETO
nepcoHaia B 1000€e BpeMs JHs UM HOUU M YeTKOH epeaadn nH(GOopMaIui MeXy TPYIIoi
MOHMTOpHHra 1 CrenuaiucToM-paauoioroM.
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(8 KoummuecTBo rpynn MOHHTOPUHTA OYAET ONpeNessaThess MacTaboM BEIOPOCA M MOXKET BapbUPOBATh OT OZHOM
JI0 3HAYUTEIBHOTO YHCIIa Tpy. JlaHHbIe OyayT mepeaaBaThes C MecTa MOJIEBBIX N3MEPEHHUIT B IIEHTPaIbHBINA
KOHTPOJILHBIN ITYHKT, U3 KOTOPOTO PYKOBOJIAT IPyNIIaMu MOHUTOpHHTA. [ToeBbie mpoObl BO3BpalatoTest st
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IIPOBEJICHUS FTaMMa-CIIEKTPOMETPUU WU APYIUX ONPEACICHUN PaMOHYKIUIOB.

IIpu pacnpocTpaHeHNH 3arpsA3HEHHs TOBEPXHOCTH, CBI3aHHOTO C BRIMAJCHUSMH U3 BO3AYIIHOTO BRIOpOCa,
oOpatuTe 0co60e BHUMaHNUE HAa BO3BBILICHHBIE YIACTKU, TEPPUTOPUH, I'7I€ TIPOXOIHI T0KAb, HACETIEHHBIE

MECTHOCTHU U IMMYHKTHI ITPOU3BOICTBA IMMUIICBBIX MPOAYKTOB.

3aperucTpupyiite HHGOPMALMIO O 3aTrPSI3HEHHBIX CYOBEKTaX JJIsl BO3MOXKHOTO MOCIIEAYIONIET0 HaOIOIEeHNUS C

TMIPOBEACHUEM TO3UMETPUHN BHYTPEHHETO 06Hy‘IeHI/I}I, CKPpUHHUHTA U OLICHKHU.

Yupeaurts yacToTy MPOBEICHNUSI MOHUTOPUHTA U 0TOOpa 1Ipo0, Mecta oTbopa mpob u T.1. [IpexycmorpeTs

CMEHBI IIEPCOHAJIA B Ipyniax MpoBEACHNUSA MOHUTOPHUHTA, 0T60pa M aHajin3a Hp06.




CrienanucT-paguosor JODKeH OyIeT pelnTh, Kakue U3MepeHus: HE0OX0IUMMO
IIPOBECTH, U KaKO€ 000pYyA0BaHUE I TPOBEIEHUSI MOHUTOPUHTA WK 0TOOpa Ipod
HE00X0/IMMO B3STh ¢ COOOM MM OTHPAaBUTh Ha MeCTO aBapuu. be3 o6opynoBaHus st
MIPOBE/ICHUSI MOHUTOPHUHTA WK 0TOOpa npo6 CrennaincT-paanosior MOXKET OKa3aThCs HE B
COCTOSIHUH TIOJTHOCTBIO OIPEISITUTh CTeNeHb U MPUpo.Iy omacHocTH. OH/OHa J0JKeH (JI0JDKHA)
M0JIaraThCsl HA COOTBETCTBYIOIINE IPUOOPHI 0 OOHAPYKEHUIO PATUAIINN IS TIOATBEPKICHHUS
HNPUCYTCTBHS UM OTCYTCTBUSL HICTOUHUKOB MOHU3UPYIOILEr0 U3ITy4SHHUS.

ABapuu cpeHero u KpynHoro Macmraoon

[Tpu aBapum ¢ BEIOpOCOM B aTMOChepy OyneT He0OX0IMMO HECKOIBKO TPYIIT
MOHHMTOPHHTA IS OTIPE/ICTICHHS ONTACHOCTH JUTS HACEIICHUSI ITyTeM YCTaHOBJICHHS
NPOTSHKEHHOCTH 00J1aKa, KOHIICHTPAIIMU PaJIMOHYKIIUIOB B 00JIaKe, BHINAACHUI U3 00Jiaka.
['pyrnaM MOHUTOpPHUHTA OyJeT HEOOXOAMMO IMPOBECTH 3aMePbl MOIIIHOCTH aMOUEHTHOI JI03bI OT
o0yaka, OT BBINAJI€HUI, UJIM HEMOCPEICTBEHHO OT UCTOYHMKA. [ pynIbl MOHUTOPUHTA JIOJIKHBI
OBITh Pa3BEPHYTHI HA PAHHEM JTaIle aBAPHU ISl 00ECTICUCHHs] MAaKCHMAITbHOM 3aIllUThI
HACCJICHUS, MIPUHUMAsl BO BHUMAaHHEC U HGOGXOI[I/IMOCTI) oOecrieyeHus 3alIUThI CaMHUX YJICHOB
IPYII MOHHTOPHHTA. EC/H 0XKMIAeTCs, UTO aBapHitHAS CHTYAIHS TIPOUTHTCS
IPOJIOJDKUTEIBHOE BPEMSI, CIIEAYET OPraHn30BaTh BO3MOKHOCTh CMEHHON pabOThI IPYIIIT
MOHHMTOPHUHTA U 0TOOpPa MPOO B MOJEBBIX YCIOBHUSIX.

OrnpenenuB TEKYIIYIO CUTYalUIO U IPEANPUHSAB COOTBETCTBYIOLINE HEOTIIOKHBIE
JENCTBUS, CIEAYET YUPEAUTh IPOrpaMMbl 0TOOpa Mpo0 AJis onpeaeeHuss HE00X0UMMOCTH
BPEMEHHOTI'0 TIepeCeICHHs JIF0JIeH, YKPBITUS )KUBOTHBIX U 00ECIICUEeHUS HACEIEHUS YUCTHIMU
NUIIEBBIMU IpoAyKTaMu. OBOILIY U IpYTHe MPOIYKThl MECTHOI'O IPOM3BOJICTBA, MUThEBAsk BOAA
¥ MOJIOKO OT MECTHBIX KOPOB JIOJI’KHBI OBITH IPOBEPEHBI /AJISl CPABHEHUS MTOJTYyYEHHBIX 3HAYCHHH
C YPOBHAMH JeiicTBUs. MacmTaObl ¥ IpUpoIa TaKUX HIporpamm oroopa npod OyAeT 3aBUCETh OT
pa3MepoB U YpOBHsI BBIOpOCa, JeMorpaduueckoil cuTyalnu, XxapakTepu3yroliencs BugjaMu
CEJIbCKOXO035HCTBEHHOI0 MPOU3BO/ICTBA U PACIIPEIETICHHS HACETICHHUS.

OT160p pod HEOOXOAMMO MPOBOAUTH B TCUSHHE BCEX ITANOB CEPhE3HOM (TSIKEIOH)
aBapHifHOM cuTyanuu. Ha paHHeM 3Tare aBapuu ¢ paJrioaKTHBHBIM 3aTrPsI3HEHUEM BO3/IyXa
clle/lyeT IPOBOJUTE OTOOP MPOO B CIIEAYIOLIEH TTOCIIEI0BATEIILHOCTH:

(&) ombop npob so30yxa 6 obaaxe BO BpeMst BRIOpOCa; M3MEPEHHE KOHIICHTPAIIUU
PaIMOHYKIUIOB 00ecIeYyMBaeT HATMYNE HEOOXOIMMBIX JAHHBIX JUISl OLEHKU OMAaCHOCTH
uHTAISAMY U s nepecuera JIYB1l u JITYB2.

(6) ombop npob nouswl MOCIIE OKOHYAHUS BBIOPOCA HIIH TIOCTIE IPOXOXKICHHS 00J1aKa,;
M3MEepeHNe KOHIICHTPAIH PAANOHYKIHIOB O0ECTIIeunBaeT HAIMYUE 3HAYCHUN
KOHIIEHTPALUU PAIMOHYKIUIOB B BBIIAICHUAX U HEOOXOAMMBIX JTaHHBIX JJI IepecueTa
VB4, 1VB6 u IYB7.

(B) ombop npob 3a2pszHennbix paOUOHYKIUOAMU NULEEbLX NPOOYKMOE, 800bl U MOJOKA TIOCIIE
OKOHYAHUS BEIOpOCA WITH MPOXOXK/ICHUS 001aKa; H3MEPEHUE KOHIIEHTPAIIUU PATMOHYKIHIOB
oOecreynBaeT HaJIMure BBOJAHBIX JJAHHBIX JJIsS BBEJICHUSI OTPaHUUYEHUS Ha MOTpeOIeHne
MUTIEBBIX MPOJTYKTOB.

HetictByronye ypoBau BMemarenbcTa (JIYB) onpenenenst B mokymenTe [3] u nmpencTaBieHbl B
[Tpunoxenun V.

*
B 3ToM OTHOIIEHNH TTOJIE3HO CTPATArHIECKOE PACIIONOKEHHE aBTOMAaTHIECKUX MOHUTOPOB C TIepeaadel TaHHBIX B
aBapUIHBIN LIEHTD.
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KBAJIMOUKAILIMA ITEPCOHAJIA

B mporecce aBapuitHOr0 pearupoBaHus BaXKHO UCIIOIB30BAaTh KBATU(UIIMPOBAHHBINA U
OMBITHBIN MTEPCOHAN, PYTHHHO pabOTArOIIHIA ¢ TpHOOpaMH MOHUTOPHHTA, METOIaMU 0TOOPA,
MOATOTOBKH U aHAJIM3a Mpoo.

Crnenyert, 0lHaKO, MOHUMATh, YTO TIEPCOHAI, IPOBOISAIINNA PYTUHHBIH MOHUTOPHHT H
0oTOOp MPO0, TakKe AOJKEH OBbITh 00yUYeH MPOBEACHUIO HE PYTUHHOTO U aBaPUIHOTO
MOHMTOPHHIa U 0TOOpa NMpo0, IpHU KOTOPOM MOTYT OXKH/IaThCs BHICOKHE ITOKa3aHMsI IPUOOPOB,
MOET OBITh HeoOXoarMa O0JIbIIasi OCTOPOKHOCTH B CIToco0ax oTdopa mpod, U MOTYT
noTpeOoBaTHCSI HOBBIE METOIBI, TAKHWE KaK CKPUHUHT OOJIBIIOTO KOJIHYECTBA P00 C
MCIOJIb30BAaHUEM MEHEE CII0KHBIX METOJIOB.

Bo Bpems aBapuifHOI cuTyaly HeXenaTenbHO MCII0JIb30BaTh HEONBITHBIN NepcoHal 1
HeanpoOHpOBaHHBIE METO/IbI, TOCKOJIBKY 3TO MOXET MPUBECTH K MOJTYyUEHHUIO
HECOOTBETCTBYIOLICH M/UITH MOJTHOCTHIO OMIMOOYHOMN TeXHHYECKONH HH(POPMALIUH, YTO MOXKET, B
CBOIO OUYEPE/Ib, SIBUTHCS IPUYMHON HENPABUIIBHBIX 3aKIFOYEHUN WM HECOOTBETCTBYIOILETO
pacripeiesieHus 1e(UIUTHBIX PECYPCOB CO CTOPOHBI MPUHUMAIOLINX pelieHus. [loaTomy BaxkHO,
YTOOBI KJIFOUEBOW TIEPCOHAN B 00J1aCTH MOHUTOPUHTA OKPYKAIOIIEH Cpeibl U UCTOYHUKA OBLT
XOpOoUIO 00Y4€eH U MPOXOIWII PETYIISAPHBIC YUEHHS B COOTBETCTBUU C HA3HAYEHHBIMU
¢yHkusaMu. XKenaTeapHO HATMYKME ONBITA pabOTHI 10 PYTUHHOMY U HE PyTUHHOMY
MOHUTOPHHTY, IIOCKOJIBKY TEXHUYECKHH MepcoHal, padoTaroLi B aBapuiiHON CUTYyalluy,
JIOJDKEH OBITh KBaJTM(HUIIMPOBAH B MCIIOJIB3YEMbIX METO/IaX MPOBEJCHNUS U3MEPEHUH 1 0TOOpa
npo6. B kauecTBe cocTaBHOM yacT 00y4eHUsI M TOTOBHOCTH K PEarupOBaHUIO JJOJKHBI ObITH
[IOJIFOTOBJIEHBI U IEPUOJINYECKU TIPOBOIUTHCS CPABHUTEIIbHBIE IPOBEPKHU IS TIIATEIBLHOTO
TECTUPOBAaHUS BO3MOKHOCTEN TPYII K pearupoBaHMIO, IPOBEPKH MPOLEAYp 0TOOPA, U3MEPEHHUSI
pod U Ipyrux.

MoskeTt moTpeOoBaThCSI TPCHUPOBKA TEXHUYECKOTO TIEPCOHAIIA, KBATH(UIIMPOBAHHOTO B
IPOBEJICHUN U3MEPEHUI U 0TGOpPE MPOO, IO UCIIOIB30BAHUIO CETH CBA3U B aBAPHIHOM
CHTYaIluH, HAPUMED, PUEMO-TICPEIATINKOB, KApTOrpaduIecKoi HHPOPMAIINH, CITyTHUKOBO
cucreMsl onpenaeienus koopaunar (GPS — global positioning system). B kauectse
aJIbTEPHATUBBI, ICPCOHAI, BBIMOIHSIOMINE QYHKIIMU miodepa, MTypMaHa, paaucTa, MOXET ObITh
Ha3HAYECH B IPYIIBGI MOHMUTOPHHTA U 0TOOPA P00, TJie OHU MOTYT UCIIOJIB30BATh CBOO
kBanmudukamnyio. [Tocnennuii mepcoHan MoxeT OBITh Ha3HAYECH U3 MECTHOTO MEPCOHATIA
aBapUIHOTO PearkpOBAHUS WIIHA CHJI TPAXKIAHCKON 0OOPOHBI, M J0JIKEH ITPOXOIUTH PErYIISPHbIE
TPEHUPOBKH U YUCHUSI JJIsl PA3BUTHS U TOCPIKAHUS] CBOETO MAaCTEPCTBA.

Bce rpynibl, paboTtaroniye B MOJEBBIX YCIOBHUSIX, MOTYT OKa3aThCsl B CUTYaIlUH C
BBICOKMMH YPOBHSIMU JI03bI BHEIIHETO 00Ty4YEeHHsI, ONACHOCTHIO MHTANISLIMOHHOTO MOCTYIICHUS
PAIMOHYKIIUIOB U POOJIEMOM 3arps3HEHUs TOBEPXHOCTEN. B CBSI3M ¢ 3TUM, TPyMIIBI JOJKHBI
OBITH XOPOIIO 00Yy4YEHBI, COOTBETCTBYIOIIUM 00Pa30M SKUIIUPOBAHBI C IPEAOCTABICHUEM
CPE/ICTB MHAMBHIYAIbHOM 3alUThl M 03HAKOMJICHBI ¢ PEKOMEH/IAIIUSMHE 10 BO3BpalneHuio [3].

OmeemcmeenHblll 3 a8aApULiHOe peazuposaHue

OTBeTCTBEHHBIH 32 aBapHITHOE pearupoBanue [2] - 3TO CHeNUaAIUCT, KOTOPBIi OyaeT
OCYIIIECTBIIATH 00IIIee PYKOBOJICTBO BO BPEMS aBapUMHOMN CUTYalllH, U HECTH OCHOBHYIO
OTBETCTBEHHOCTD 33 aBapUHHOE pearnpoBaHue. ITO MOKET OBITh TIPOCTO CaMbIi CTAPIIUH
CHEIHAIHCT U3 TIepCoHaNa 00BEKTa, T/ CITyYMIIach aBapusi, CTapIIHi OQHIIep MOJIULUH, WITH
JOJDKHOCTHOE JTMIIO MECTHOTO HITH TIPAaBUTEILCTBEHHOTO YPOBHS. MalloBepOSITHO Ha3HAYCHUE HA
3Ty JIOJDKHOCTH CIIEIIUANIKCTA B 00JaCTH pajiialiid, TOCKOJIbKY PaJHAllHOHHBIC ACTICKThI
SIBIISTIOTCS TOJIBKO OJTHMM U3 ()aKTOPOB, BHOCSIIMX BKJIAJl B Pa3BUTHE CIICHAPUS aBapUH.



OmeemcmeeHHbl 3a 3aUumy HACeleHUs.

OTBeTCTBEHHBIH 3a 3aIIUTY HaceneHus [3] B ciyyae aBapuii Ha peakTope - 3TO
JIOJDKHOCTHOE JIAI0, OTBETCTBEHHOE 3a ONPe/Ie/ICHNE HEOOXOIUMBIX 3aIIUTHBIX MEPOTIPUITUIN Ha
OCHOBAHMHU KJacCU(UKAIIUU aBaPHH U PE3yJIbTATOB MOHUTOPHUHTA OKPYKAIOIIEH Cpeibl, 0OBIYHO
UMeeT KBATU(PHKALNIO MPO(ECCHOHATBHOTO METUIIMHCKOTO (Gu3rka. OH/OHA TO/DKEH (J0IKHA)
00J1a1aTh 3HAaHUSIMU 110 UcToJib30BaHuio Y B.

Cneyuanucm no MoHumopuHeay okpycaroweti cpeovt unu Cneyuaiucm-paouonoe

CrienuaiucT Mo MOHHUTOPUHTY OKpysKaroteit cpezpl [3] win Crernuanuct-paauosnor [2] -
3TO, HanboJee BEPOSITHO, MPO(HECCHOHAIBHBI MEAUIMHCKUHN (PU3UK-IKCIITYyaTallMOHHUK WITH
CHEIHMAIHCT B 00JIACTH OKPYKAIOIIeH Cpeibl, 0010 3HAHUSIMH U OTTBITOM B METOJIaxX
MOHHUTOPHUHTA OKPYXKAIOIIEH cpe/ibl M ucTouHnKa. HeoOs3aTenpHo, 4To0b! OH/0OHA ObLT (ObLTA)
BBICOKOKBIM(DUITUPOBAHHBIM CIEI[HATUCTOM B 00J1aCTH CIENU(UICCKUX aHATUTUICCKUX
nabopaTopHbIX MeTo10B. OH/OHA J0JKeH (0DKHA) 0071a/1aTh 3HAHUSAMH 110 UCTIOJIb30BaHUIO
JAYB. HaznaueHHBbII Ha 3Ty HOJDKHOCTD TOJIKEH ObITh 00Y4eH PYKOBOJACTBY pabOTOM rpymm
MOHHUTOPHHTA M 0TOOpa Mpo0, pearupoOBaHUIO HA PE3yabTaThl, IPECTaBIsIeMbIe TPYITIaMH
MOHHUTOPHUHTA B COOTBETCTBHHU C MX 3HAYMMOCTBIO U Iepeave 3Toi HHQOpMaIuu Ipyrum
yieHam OpraHu3aiyy OIIeHKH aBapuu.

Cneyuanucm no ananuzy npoo

Crenuanuct mo ananusy npo6 [3] - a3To crenuanuct B 001aCTH HHTEPIIPETAIMH JTAHHBIX
MOHHUTOPHHTA OKPY)KAIOIIEH cpe/bl, Hanbosee BEPOSTHO 3TO - METUIIMHCKIH (PU3HK B 00IacTh
OKPY’KaroIlel cpeibl WITK CHEUATMCT [0 aHAU3Y MPO0 Ha COJEPIKaHNUE PaIHOHYKIIHIOB.
On/oHa nomkeH (0JpKHA) 00J1aaTh 3HAHUSIMHE 110 HCITOJIb30BaHui0 JIY B 1 3HaTh, Kakum
00pa3oM OHH MOJIYYECHBI K MOTYT OBITH MIEPECUUTAHBI.

I'pynna pazeeoku okpysicarouseti cpeosvi

I'pynmsl pa3BeaKu OKpYXKaroLEH Cpeabl JOKHBI COCTOSITh U3 TEXHUYECKOIO NIEPCOHAIA,
00y4eHHOT0 MPOBEICHUIO U3MEPEHUI MOIITHOCTHU J03bI U 3arPA3HEHHIO TTIOBEPXHOCTH, U
MIPOXOALIETO PETYJIPHBIE YUEHUS T10 CLICHAPUAM aBapUMHOIO pearupoBaHUsl.

I'pynna ombopa npobd 6030yxa

['pynmbl 0TOOpa o0 BO3ayXa TOJKHBI COCTOSITH M3 IEPCOHAIA, 00YUYSHHOTO IIPOBONTH
HE TOJBKO U3MEPEHUS MOIIHOCTH 1036l © MOHUTOPUHT PAIMOAKTUBHOTO 3arPsS3HEHMS], HO H
oTOOp Mpob Bo3ayxa. MOXKET Takke MOTpeOoBaThCs 00yUeHHE TPOBEICHHUIO OIICHKH P00
BO3/[yXa B IMOJICBBIX YCIIOBUSX MEpe MOMEIICHUEM TPOOBI B 3aKPHITHIH M MAPKUPOBAHHBIN
KOHTEWHEP C MCIOJIb30BaHUEM OPTATUBHBIX MPUOOPOB. UnieHbI TpyNITBI 0TOOpa P00 BO3ayXa
JIOJIKHBI OBITH 00YyUYEHBI TAKUM CIEITUATBHBIM aHATUTHYECKHM METOJ1aM, KaKk raMmma-
CHEKTPOMETpPHS, HECMOTPS Ha TO, UTO MPOOBI BO3IyXa OyAyT MepeaaHbl KBaTu(QUIIMPOBAaHHBIM B
NPUMEHEHUH YKa3aHHOTO METO/Ia CIIEIHaICTaM JIJIsl POBEACHHS 00Jiee TOYHOTO aHaIi3a
paauoHyKua0B (['pyIIbl H30TOMHOTO aHATH34).

I'pynna cnekmpomempuu in-Situ

['pymnma criektpoMeTpun iN-SitU - 3TO TpyIIa CeHaIuCTOB, O0Y4YCHHBIX
UCIIOJIb30BAHUIO TaMMa-CIIEKTPOMETPOB B MOJIEBBIX YCIOBHSIX. UJIEHBI TPYIIIBI MOT'YT OBITH
BBIOPAHBI U3 CIECIHAIUCTOB Ja00OpaTOPU OKPY>KAIOIIEH CPeIbl MU T€OJIOTUYECKON pa3BeIKH,
KBaTU()UIIMPOBAHHBIX B MPOBEJACHUH PAIMOMETPUIESCKON OLIEHKH MOBEPXHOCTH 3eMitd. UseHbI
TPYIIIBI TAKKE MOTYT OBITH O0YYEHBI METOJIaM U TPOIEIypPaM BO3IYIIHON pa3BeIKH
(adpocweMKm).

I'pynna unousuoyanvbHo2o MOHUMOpUH2a U 0e3aKMmueayul
UJieHbI TPyl MHANBUIYATEHOTO MOHUTOPUHTA U JIE3aKTUBAIINH JTOJKHBI OBITH
00y4YeHBI UCIIOJIb30BAHUIO PAAOMETPOB 3arpsi3HEHUS] TOBEPXHOCTEHN AJIsl OLIEHKU

10



PalMOAaKTUBHOTO 3arpsi3HEHNS KOXKU U O bI, 3arps3HEHNs] 00BEKTOB, IOBEPXHOCTEH,
pruOOPOB M TPAHCIOPTHBIX CPECTB /ISl MPEJOTBPAILCHHS PACIIPOCTPAHEHUS PaIUOAKTUBHOCTH
Y MOHUTOpPHHTA 3((PEKTUBHOCTH J1€3aKTHUBALIUH JII0JIed 1 oBepXxHOcTeil. MoXkeT Takxke
MOHAJ00HUTHCS 00YUYEHHE YWICHOB IPYIIBI METOJaM OCTOPOKHOTO Pa3ieBaHus MOCTPAIaBIIHX,
METOJIaM MHAMBUIYAJIBbHON 1€3aKTUBALMM U J€3aKTUBALIMH TIOBEPXHOCTEH, a TAKKE
U3MEPEHUSIM MOIITHOCTH JI03bI HaJl IIUTOBHUIHOM ele30i (CKprHUHT). Bee diieHb! rpymib
JIOJDKHBI TPOXOAUTE PETYIIIPHOE 00YUEHHE C IIeJIbI0 TOBTOPHOTO 0O3HAKOMIIEHHS C YKa3aHHBIMHU
METO/IAMH.

I'pynna ombopa npob okpyscaioweii cpedsbl u NULESbIX NPOOYKMO8

Ynens! rpymibl 0TO0pa Mpod OKPYKAIOIMIEH CPellbl U MHUIIEBBIX MPOYKTOB TOJKHEI
UMETH OTIBIT B 0TOOpE MPOO OKPYKAIOLIEH CpeIbl WK OBITh XOPOIIO MPOUHCTPYKTHPOBAHHBIMU
TI0 TIPOIIeTypaM MPaBUIBLHOTO OTOOPa KOHKPETHBIX BHIOB TPeOyeMbIX MP0o0. UNeHBI TpyIIIbI He
JIOJDKHBI OBITH CTIEUAIMCTaMU TI0 aHalu3y 1po6. I'pynmbr oTOopa mpod oKkpyxaromei cpenbl u
MUIIEBBIX MPOTYKTOB, paOOTAOIINE B 30HAX C BHICOKMMHU YPOBHSIMHU MOIIIHOCTH JI03bI WJIH Ha
TEPPUTOPHUSAX C BEBICOKUMH YPOBHIMH PATUOAKTUBHOTO 3arPS3HEHUS, TOJKHBI UMETh OIBIT
UCTIOJIB30BAHUSI METOJIOB PaJHAIIMOHHON OIICHKH JUISI MOHUTOPUHTa COOCTBEHHOU
6e3omacHOCTH, a Takke 3(P(HEKTUBHOTO U OBICTPOTO MPEACTABICHHUS TI0 3aIIPOCY MOJIEBBIX
pauaIiMOHHBIX TAaHHBIX.

I'pynna usomonnoeo ananuza

['pymbl U30TOMHOTO aHAIM3a COCTOSIT U3 CIIEUATIMCTOB, XOPOLIO TPEHUPOBAHHBIX B
BOIPOCAX MOATOTOBKH MPOO, raMMa-CIIEKTPOMETPUH U JPYTUX METOAOB OIpEIeICHUS
pPanMoOHYKINAOB. YJIeHBI TPYIIIBI JOJDKHBI OBITh 3aHATHI PYTHHHBIM MTPOBEACHNUEM YKa3aHHBIX
aHAJIM30B C UCMOJIb30BAHUEM XOPOIIO KaIMOPOBAaHHBIX MTPUOOPOB, MPU3HAHHBIX U
YTBEPKICHHBIX aHAIUTUYECKUX METOAOB. Takue crnenuasucTsl MOryT ObITh HallIeHbI B
YHUBEPCUTETAX, TOCYJapCTBEHHBIX aHATUTHUECKUX, UCCIEI0BATEIbCKIX U MPOMBIIUIEHHBIX
naboparopusx. [ mIaHUPYIOLMX aBapUITHOE pearupoBaHre BaXKHO 3HATh, KAKHE PECYPChI
HepcoHaia U 000PYAOBaHMS UMEIOTCS B HAIMYKMM B PA3JIMYHBIX OpraHu3anusax. B pamkax
TOTOBHOCTHU K PEarupOBaHHUIO CIEAYET MIPENOCTABUTH B OPraHU3ALNN SK3EMILIAPBI BUJIOB MPOO,
aHaJIU3 KOTOPBIX MOXET MOTpeOoBaThCs, M OOYUUTh yKa3aHHbIIN epcoHal paboTaTh B
aBapUIHBIX YCIOBHAX, KOT/Ia MOKET OTPEOOBATHCS MPOBEICHUE OBICTPOTO aHAN3a OOJIBIIOT0
KOJINYecTBa MPO0 M CPOYHOT'O MPE/ICTABICHUS Pe3yIbTaTOB U3MEPEHHH.

ITPUBOPHOE OCHAIIEHUE

[TpuGopsl, HCTIONB3yEMBbIE ISl TIPOBEICHHS PaIUalHIOHHOTO MOHUTOPUHTA, MOKHO
NOJpa3ACIUTh Ha CIEIYIONINE TPYIIIBL: CTallHOHAPHBIE, TIEPEHOCHBIE, TOPTATUBHEIE,
WH/IMBUyalIbHBIC U TabopaTopHble. CTalmoHapHbIE, TIEPEHOCHBIC U MTOPTAaTHBHBIE TPHOOPHI, B
CBOIO OYepe/Ib, MOPA3ACISIOTCS Ha TPUOOPHI ATl TPOBEICHNS PAAUAIIMOHHOTO MOHUTOPUHTA U
MOHHUTOPHUHTA PAJAMOAKTHBHOTO 3arpsizHeHus. OnucanHas KiiacCU(pHUKaIHs MpeIcTaBIeHa Ha
Pucynke 4.

IIpubopul paduayuonHo2o MOHUMOPUHEA

C nomotpko MpuOOpPOB pasvalliOHHOIO MOHUTOPUHIAa MOYKHO U3MEPUTH MOIIIHOCTb
710361 u/uiu 103y. Jlo3UMeTphl, U3MEPSIOIIHE MOIIIHOCTD JI03bI O€Ta - U TaMMa-H3JTyIeHHs,
0OBIYHO KaNMOPOBAHBI 10 UCTOYHUKY FaMMa-HU3JIy4eHHUs] 1 HEKOTOPHIE U3 HUX MOTYT 3aBbILIATh
3HAYEHHS] MOITHOCTH J03bl OeTa- u3inydenus. [IpubGopsl 1715 u3MepeHust MOIIIHOCTH 103bI 0eTa- 1
raMMa-u3Jy4eHus, 0ObIYHO UMEIOT OKHO, II03BOJIsAONIEe OeTa-U3Iy4eHHIO IT0NACcTh Ha JETEKTOP.
[Tpubop ¢ OTKPBITHIM OKHOM H3MeEpsieT OeTa- U raMMa-u3JIyudeHue, ¢ 3aKPBITHIM OKHOM - TOJIBKO
raMMma-usiydeHue. Takue npruOopbl MOTYT XapaKTepHU30BaThCA HATMUUEM WK OTCYTCTBHEM
JIOCTaTOYHOM MPOYHOCTH JJIsl TPOBEACHUS MOJIEBBIX M3MepeHnid. CrielyeT nposiBIsATh
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OCTOPOXHOCTBH BO M30€KaHNe OBPEXACHUS OKHA. boJiee mpouHbl TO3UMETPHI 17151 H3MEPEHUS
MOIIIHOCTHU JIO3bl TaMMa-U3JIY4€HHS, B KOTOPBIX OTCYTCTBYET TOHKOCTEHHOE OKHO, OJIHAKO OHU
HE TO3BOJISIOT U3MEPUTH MOIIHOCTD JI03bl O€Ta-U3TyYeHHs], FTaMMa-U3JIydeHUs] HU3KOW dHEPTUu
U PEHTT€HOBCKOTO U3NydeHus. Jl03uMeTpsl JIJIs1 U3BMEPEHUsI MOIIIHOCTH J103bl O€Ta- U raMMa-
U3ITyYSHHS] MOXKHO Pa3feNuTh Ha MPUOOPHI, PETUCTPUPYIOIIUE 103bI B HU3KOM HIIM (HOHOBOM
JMana3oHe, CPeTHEM M BBICOKOM JlMana3oHax.

Hwuskwuit ((hoHOBEIIT) Tuamna3oH 0.05 p38/4 - 100 u3/u
Cpennuii uamna3oH 10 p38/y - 10 M3B/u
Bricokuii nuamnazon 1 m38B/u - 10 38/4

[Ipubopsl, perucTpupyromnye 1035l B BHICOKOM JUana3oHe, 4acTo CHa0KEeHbI
YIUIMHUTEIbHOU ITAHTOM JUUIsl YBEIMUEHUS PACCTOSIHUS MEKY OIIEpaTOPOM M UCTOYHMKOM. Ha
JTane IIAaHUPOBAHMS OTBETHBIX JACHCTBUS HA PaJMallMOHHBIC aBAPUU BAKHO UMETh B HAJIMYUHU
npuOOpPBI, KOTOPBIE O3BOJIAT IPOBOAUTH T0O3UMETPHIO B TUAMA30HE 103, KOTOPHIE MOT'YT
BO3HMKHYTb IIPM aBapUIHON CUTyal[uu. B ciydae aBapuu pyU TPAaHCIIOPTUPOBKE MOXKET
0Ka3aTbCs JJOCTATOYHBIM HAJIMYKE TOJIBKO MPUOOPOB HU3KOIO U CpeiHero auanasoHa. [Ipu
CEPBE3HBIX aBapPUAX C BOBJIICYEHUEM HCTOYHMKA BBICOKOM aKTUBHOCTH JIOIIOJIHUTEIIBHO
HE00XO0AUMBI TPUOOPBI CPEAHETO U BHICOKOTO AMana3oHoB. /111 mopTaTUBHBIX MPUOOPOB
JKEJaTeNIbHO TaK)Ke HAJIMYME 3BYKOBOI'O MHJIMKATOpa. B ciydae BO3MOKHOTO POBEICHUS
U3MEPEHHH MPH CHJIBHOM IIyMe (TPaHCIOPT WK paboTa MalIMHHOTO 000PYA0BAHHSL), OJIE3HBI
HAayIIHUKHU, KOTOPBIE IIOMOT'YT ONEPATOPY ONPEAEIUTh YHACTKA MAKCUMAJIbHBIX YPOBHEU
MOIIHOCTH J03bl. CTallMOHApHBIE JO3UMETPHI ISl U3MEPEHUS MOIIHOCTH J103bl, KaK IPABUJIO,
MMEIOT HaO0Op BU3YyaJIbHBIX U 3BYKOBBIX MHJIMKATOPOB, MOT'YT UMETh BO3MOXHOCTb IIEPEIaBaTh
YHCJICHHBIC 3HAYCHUS U CUTHAJIBI TPEBOTH HA LICHTPAJIbHBINA KOHTPOJIbHBIN ITYHKT MOHUTOPHHTA.

[TopraTuBHBIE TPUOOPHI MOTYT OBITH C HHU(GPOBBIMH WM aHAJIOTOBBIMHU IIKaJTaMH.
Crnenyer ObITh BHUMATEIBHBIM NPH paboTe ¢ mpudopamMu, UMEIOIKUMHU H(POBHIE BBHIXOABI U
aBTOMAaTHUYECKOEe MPeoOpa3oBaHue Pe3yIbTaTOB U3 MUKPO3UBEPTOB B YaC B MIJIU3UBEPTHI B Yac.
[Ikana momkHa OBITH YETKO YMTaeMa Ha SPKOM COJIHIIE, IPU CHIIBHOM JOXJE, a TaKKe UMETh
HOZCBETKY Ul pabOTHl B TEMHOE BpeMsi. Bpems ycTaHOBKHM MOKa3aHUil OKHO OBITH TaKOBBIM,
YTOOBI TO3BOJHUTH OIEPATOPY CUYHTATh PE3yIbTaThl 0e3 UYpe3MEepHOW 3alepKKH BCICICTBHE
OXKHMJIAaHMS TIPEKpalleHus KoJjeOaHWs 3HAYCHUI BOKPYI OIpeleNeHHOW HHU(GpPHI. AHAIOTOBBIC
IKAJIBI MOTYT OBITH JIOTapU(MUIECKUMH, KBa3U-JIOTapu(pMUIecKuMy Win THHEHHBIMU. Clieyer
3apaHee IOATOTOBUTH OIeparopa K padoTe C jorapu(MHUECKON MIKaloW, YTOOBl 00eCIeUnTh
[IPaBWJIbHOE CUYUTBIBAaHUWE pe3ysibTaTroB. [IpuOopbl ¢ JNMHEWHON IIKajdoW YacTo HUMEIOT
nepekioyarenb auana3ona, dame Bceero, x1, x10, x100. Takue mnpuGopsl criexyer
OTKaIMOpOBaTh Ui pabOThl Ha ABYX Tpersx (2/3) moiHOW MIKaibl Ha KaXIOM JHara3oHe.
HexoTopble mpuOOpsl MOTYT UMETh HECKOJBKO JIETEKTOPOB: OAMH Ul M3MEPEHUH B CpPEeAHEM
JMara3oHe, BTOPOil - B BBICOKOM 1uana3one. Takue mpuOopsl JOKHBI OBITH OTKATHOPOBAHBI O
000UM JIETEKTOpaM.

Jlo3uMeTpbl HEUTPOHHOTO U3TYUYECHUS OTHOCATCS K CIEIHAIbHBIM MPUOopam, 0OBIYHO
MUMEIOIIMMCS TOJIBKO Ha SIEPHBIX 00BEKTaX, T1e TPeOyIoTCs pyTHHHBIE H3MEPEHHSI MOIITHOCTH
JI03bI HEUTPOHHOTO U3Ty4eHUs. Takue 103UMeTpbl OOBIYHO KATUOPYIOTCS B €IMHULIAX
HKBUBAJIEHTHOM J103bl, TPOMO3/IKH, [IOCKOJIbKY COEpKaT 3aMeAJINTENb HEUTPOHOB,
HEOOXOIMMBIH s 3aMeIJICHUs TOTOKa HEMTPOHOB Ha MyTH K AeTekTopy. [Ipu ucnons3oBanuu
OOJIBIIMHCTBA UMEIOUINXCS B HAJTMUUU IPUOOPOB CIIEyeT UCIOIb30BaTh MOIIPABOYHBIE
KO3 (OULIUEHTHI, YYUTHIBAIOIINE PA3IINYHBIX CIIEKTPbI HEUTPOHOB.
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Hzmepumenu paduoaxmusnocmu (paouomempor)

W3meputenu paarnoakTUBHOCTH (paJMOMETPBI) NEISATCS Ha PAIHMOMETPhI 3arps3HEHHUS
MMOBEPXHOCTEN U PAAMOMETPHI 3arpsi3HEHUs Bo3Ayxa. PagroMeTpsl 3arps3HeHns
MOBEPXHOCTEH OOBIYHO HA3BIBAIOT U3MEPHUTEISIMU PAIMOAKTUBHOCTH (PaIOMETPaMH).
CranuoHapHble MPUOOPHI, TAKUE KaK PAIUOMETPBI TOBEPXHOCTHOTO 3arpsI3HEHUS KOYKHBIX
MIOKPOBOB U OJICK/Ibl, paclojararoTcs Ha TpaHUIle 3arpsi3HEHHON KOHTPOJINPpYeMO
TeppuTopuu. B ciiyuae aBapuu MOTyT OBITH YCTAHOBIIEHBI BpEMEHHBIE 30HBI KOHTPOJIS
3arpsi3HEHNs, IIPU BbIE3JI€ U3 KOTOPBIX BECh NIEPCOHAN, TPAHCIIOPT U 000pyI0BaHUE
MIPOBEPSIOTCA HA pauoaKTHUBHOE 3arpsi3HeHue. [lopraTuBHbIE MPUOOPH MOHUTOPHUHTA
PaZMOaKTUBHOIO 3arpS3HEHUS UCTIONB3YIOTCS ISl KOHTPOJIS HOBEPXHOCTHOTO 3arps3HEHMS,
SIBUBLIETOCA CJIEACTBUEM YTEUKH PaJUOAKTUBHOCTH U3 TBEPAOIO UIIU KUAKOTO UCTOUYHHKA,
pacnpoCTpaHEeHUs paJuOAKTUBHOCTH IIPH MIEPEMEILIEHNN OTKPHITOIO NCTOYHUKA, MONaJaHus
PaZo0aKTUBHOTO MaTepuaia B BO3AyX. DTH NMPUOOPHI TAKKE UCTIONb3YIOTCS TSI
MOHMTOPHHIA 3arPA3HEHMS] IOBEPXHOCTH KOKU U OJI€XK/IbI JIFOJI€H, MHCTPYMEHTAJIbHbIX
CpEACTB, M0JIOB, CTEH, MAILUH U T.A.

BaxxHbIM sBIIsieTCS BBIOOP PaJMOMETPOB PaIMOAKTUBHOTO 3arpsi3HEHUS
MOBEPXHOCTEH, HanboJIee COOTBETCTBYIOIINX BUIY U DHEPTUU U3MEPSEMOT0 H3ITyUSHHSI
(anba-, Oeta- nim ramma-). Perucrpanus anbga-u3inydeHus OCyIeCTBISCTCS
CHMHTWUISIIUOHHBIM JETEKTOPOM C CEPHUCTHIM TUHKOM. DOTOIIEKTPOHHBIA YMHOKHUTEIh
npeoOpa3yeT CBETOBbIE BCIBIIIKN CLIMHTHIIISATOPA B JIEKTPUUYECKUE UMITYIIbChI, KOTOPbIE
MOCTYNAIOT Ha U3MEPUTENBHBINA MYJbT, T CTPEIKa MPUOOpPa HETIOCPEACTBEHHO MOKA3bIBACT
pe3yJbTaT U3MEPEHHs B UMITYJIbCaX B CEKYHIY (MMII/CEK) WIIM UMITYJIbCaX B MUHYTY
(umri/MuH). B kauecTBe IETEKTOPOB MOTYT TAKXKE UCIIOJIB30BATHCSI KDEMHUEBBIC
HOJYIPOBOJHUKOBBIE IETEKTOPbI U TOHKOCTEHHBIE cueTuukH I 'elirepa-Mrosuiepa. Ilockonbky
anb(a-yacTULIbl UMEIOT HEOOJIBIIYIO JUTMHY po0Oera B BO3AyX€e, U3MEPEHMSI 3arpsA3HEHUS
anb(a-yacTUIIaMU BaXKHO ITPOBOAUTH BOJIM3U MMOBEPXHOCTH 0€3 HEMOCPEICTBEHHOTO
KOHTaKTa ¢ HeH (111 m30ekaHus 3arpsi3HeHUs prUOopa) U MPe0TBPAICHHS TOBPEKICHHS
TOHKOCTEHHOT'0 OKHa JieTekTopa. IlpeacraBiser ciio)kHOCTh MOHUTOPHHT alib(a-3arpsi3HeHUs
BJI&KHOW TIOBEPXHOCTH, BCIIEICTBUE SKPAHUPOBAHUS M3ITydeHHsI BO0H. Eciin moBepXHOCTh
HE sIBJIIETCS INIaAKON 1 abcopOupyrolel, Kak, HanpyuMep, TOBEPXHOCTh MAIIMHbBI MJIU CTOJIA,
pe3yNbTaThl HETIOCPEACTBEHHOTO MOHUTOPHHTA alib(a-U3ITydeHUsI MOTYT SIBUTHCS JIUIIH
MH/IMKaTOPOM HaJIN4Msl alb(a-akKTUBHOCTH U MOTYT €€ Ipy00 HEeJI0OI|CHUBATb.

Haubonee obmenpuHsThe BUABI IPUOOPOB MOHUTOPUHTA O€Ta- U TaMMa-U3ITy4eHHs
HCIOJIB3YIOT B Ka4eCcTBE JeTeKTopa cueTuuk [ elirepa-Mroiepa. Takue 1eTekropbl 00bIYHO
SABJISIFOTCS IPOYHBIMU U JA0T XOPOIIee YCUICHUE CUTHAJa, OJJHAKO HE MO3BOJISIOT OTIUYUTh
raMMa-u3Jy4yeHHs pa3IndHbIX dHepruid. Jliis MOHUTOpUHTa 3arps3HeHMs OeTa- U raMMa-
U3ITy4YaTeNs MU TaKKe UCIIOIb3YIOT CUHTUIUIALIMOHHBIE AETEKTOPHI ¢ Poc(haTHBIM CTEKIIOM U
TBepapIMU Kpuctaiamu (Harnpumep, Nal). [l uamepenus 0eta- U raMMa-u3aydeHus
HU3KHUX SHEPTUil HEOOXOJUMBI JE€TEKTOPBI C TOHKOCTEHHBIMU OKHaMU. [[71s1 3amennenus Oera-
YaCTHUI] BBICOKMX YHEPTUH MOTYT MTOHAJO0UTHCS O0iee IPOYHbIe IPUOOPHI C OKHAMHU
Oonbinel TonmuHbL. Takue npuoopbl UMEIOT OOBIYHO HACAAKY WIIH 3aCIIOHKY Ha KOHIIE,
KOTOpasi B OTKPBITOM COCTOSTHUM MO3BOJISIET U3MEPSTh OeTa- U raMMa-u3JyyeHusl, a B
3aKpBITOM - TOJIbKO raMMa-u3inydeHue. Hekotopeie mpuOopsl UMEIOT B KOMIUIEKTE CMEHHBIE
0JI0KHM eTeKTUpOoBaHUs. BakHO NMpaBUIbHO OTPEryIUpPOBAaTh HANPSKEHUE U ITPATYyUPOBKY
JUTSE Kak1oro O710ka. PaguoMeTpsl MOTYT UMETh IIUGPOBYIO HIIM aHAJIOTOBYIO IIKAJIBI.
3amevanus, clieNlaHHBIE paHEe OTHOCUTENBHO NU(POBBIX M AHAIOTOBBIX IIKAJT JO3UMETPOB,
IIPUMEHHUMBI U B TaHHOM pa3zeiie. CylecTBEHHBIM JONIOJIHEHUEM K KOMIUIEKTY paJiuoMeTpa
ABJIIETCS 3BYKOBOM MHJUKATOP, KOTOPBIN MO3BOJIIET ONEPAaTOPy KOHLIEHTPUPOBATh BHUMAHUE
Ha ONpEJIETICHUN MECTOIOJIOKEHUSI UCTOUHHKA, a HE CIEIUTh MOCTOSIHHO 3a MOKA3aHUSIMU
mikanbl. [loka3zaHus MIKaabl OLEHUBAIOTCS B COYETAHUM CO 3BYKOBBIM MHAMKATOPOM. MOKHO
MCII0JIb30BaTh HAYIIIHUKHU, KOTOPbIE AayT BO3MOXXHOCTh ONEPATOPy YETKO CIIBIIIATh
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3BYKOBOM MHJIUKATOP MPH paboTe B YCIOBUAX OKPYXKAIOIIETro IIyMa WU 7S CO3AaHUs
THUIINMHBI, 9TO MO3BOJUT U30€kKaTh HEHY)KHOTO OecriokoiicTBa. BakHO, 4TOOBI BEIOpaHHBIN
pazuoMeTp MOBEPXHOCTHOTO 3arpsi3HEHUs ObUT KaJMOpOBaH COOTBETCTBYIOIIMM 00pa3oM Ha
OIpe/ieNIeHNe PaJuOHYKINIOB B TeOMETpUN 00pa3Lia, OTpayKarolel YCI0BUS TPOBEACHUS
I/I3MepeHI/II7I.*

Takxke B HATMYUK UMEIOTCS PaZlMOMETPBI, TO3BOJISIFOIINE ONPEIEIIUTE TOBEPXHOCTHOE
3arpsA3SHCHUEC TOJIBKO raMMa-u3J1ydaTC/IIMU, UCIIOJB3YIOIHNEC B KAUCCTBC ACTCKTOPOB
CUMHTWIISALMOHHBIE CYUETYUKH, IPONIOPLIMOHAIbHBIE CUETYMKH, HOHU3ALIMOHHBIE KaMEphI U
cuetunku I 'elirepa-Mriomepa. [Ipu Ber6ope Harbosee moaxosImero npuoopa ams
IIPOBE/ICHUS MOJIEBBIX U3MEPEHUH B YCIOBUAX aBAPUIHON CUTyal[My HauboJblliee BHUMaHHE
ClIelyeT yAEINUTh NPOYHOCTH NprbOopa, UCIIOIb30BAaHUIO UMEIOIIMXCS B HAIMYUU OaTapei,
KOTOpPbIE MOTYT OBITh JIETKO 3aMEHEHBI B MOJIEBBIX YCIOBUSAX, U IPOCTOTE MCIIOJIb30BAHUS
npudopa.

Cy1ecTByeT OOIBIIOE KOJIMISCTBO CIOXKHBIX IPUOOPOB MOHUTOPUHTA 3arpsI3HEHUS
noBepxHocTel. Takue mpuOOpbI TOHKHBI UCIIOIB30BATHCS TOIBKO 00yYCHHBIMH
oreparopamu. st 00IKX 1enel mpeAnouYTUTENIbHEE UCIIOTB30BAaHUE MEHEE CIIOKHBIX
pUOOPOB.

Boszoyxozaboprux

Bo31yx03a00pHHK COCTOUT U3 HACOCA, MPOKAYMBAIOIIETO BO3YX C U3BECTHON HIIU
YCTaHOBJICHHOW CKOPOCTBIO ITOTOKA B TEYCHUE OTBEJICHHOTO BPEMEHH Uepe3
COOTBETCTBYIOMUH QUIBTP. 3aTEM MPOU3BOAUTCS aHATHN3 OCAXKICHHON Ha PHIIbTpe
aKTHBHOCTH B bk min KBk, KoTopast 3aTeM nepecunThiBaetces B Br/M° win kBk/M® ¢ yaerom
o00BbeMa pOMyIIEeHHOTo Yepe3 GpuiabTp Bo3ayxa. Ha simepHbIX 00beKTax, riae Heo0X0oauMo
MPOBE/ICHUE PYTHHHOTO KOHTPOJISI CTETICHU PaJMOaKTUBHOTO 3arpsi3HEHUS BO3yXa,
YCTaHOBJICHBI CTAlIMOHAPHBIE BO3/IyX03a00PHUKH, OCHAIIICHHBIC BU3YAIbHBIMH U 3BYKOBBIMHU
WH/IMKATOPaMH, TTOJIAIOIIIMMHU CUTHAIIBI TPEBOTH B CITydae HECHOPMAaJIbHOTO TIOBBIICHHS
ypoBHei#t 3arpsisHeHus. CTallnOHAPHBIC BO3IyX03a00PHUKHU TaKKe MOTYT pacrojiaratbCs Ha
OTKPBITOW MECTHOCTH B TOYKAX KOHTPOJIS JIIsl ONIPEICIICHHSI CTETICHU 3arpsi3HEHUS BO3/lyXa B
3THX TOYKax. [lepeHOCHBIE BO3yX03a00pHUKH, TaKUE KaK BO3yX03a00pHUKH OOJBIIOTO
o0beMa, paboTarOIIUE OT MOPTATHBHBIX AIEKTPHUECKUX TCHEPATOPOB, MOTYT OBITh
MTOMEIIEHBI B MHTEPECYIOIIYIO TOYKY KOHTPOJIs. [lopTaTuBHBIE BO31yX03a00pHUKH,
paboTarorue oT HanpsbkeHus 12 B, mosne3Hs! a1 oT6opa mpo0 B MOJIEBBIX YCIOBUAX. B aTHX
CITydasx BO3AyX03a00pHUK MOXKET OBITh MTOJICOCIMHEH K aKKyMYJISITOPY HAIIPSIMYIO Yepe3
KJIEMMBI, JTHOO OTOCPEI0BaHHO Yepe3 MPUKypUBaTeab MaliiHbl. OHAKO, TPAHCIIOPTHOE
CPEIICTBO, KOTOPOE IJIAHUPYETCS K pabOTe B IMOJIEBBIX YCIOBUSAX C IOPTATUBHBIM
BO3/1yX03a00pPHUKOM, CIIEyeT 3apaHee 000pyA0BaTh M0 BO3MOKHOCTH BHEIIIHEH PO3ETKOM.
[TopTaTuBHBIE BO31yX03200pHUKH PabOTAIOT CO CKOPOCTHIO MOTOKA BO3/IyXa JIECATKHU JINTPOB
B MUHYTY. JIJIs1 OrpaHUYEHUS] CKOPOCTH MTOTOKA BO3/lyXa Ha 33JJaHHOM YPOBHE MOXKET
UCTIOJIB30BATHCS JINOO KPUTHYECKAsE HACaIKa, THOO BCTPOCHHBIN B BO31yX03a00pHUK
pacxoIoMep ¢ peryJimpyeMoil CKOpOCThIO MOTOKa. Kpome 3Toro, CKopocTh IMOTOKa BO3/1yXa B
BO3/[yX03a00pHHUKE MOXKET OBITh 3apaHee oTkannopoBaHa. HeoO0xouMo nmpeanpuHsSTh MEPhI
NPEJOCTOPOKHOCTH HA CIIy4ai, €CIi Ha GHIIBTP OYyAyT MomnajaaTh KPYIHbIC YACTHIIBI MTBLITH,
KOTOPBIC MOTYT YMEHBIIIUTH CKOPOCTH IIOTOKA BO3/AyXa. B Takux cirydasx cieayeT MpoBepsTh
pacxoioMep CKOPOCTH MOTOKA BO3yXa JI0 U IMOCIIe 0TOOpa MpoOkl, U HCIIOJIL30BaTh CPEIHEES
3HAUEHUE JIJISl OIICHKU KOHIICHTPAIUH.

Tun nucnoap3yeMbIX GUIBTPOB 3aBUCHT OT 3arpsA3HUTEINS, KOTOPBIH HEOOX0ANMO
U3MEPUTh. YTOJbHbIE (PUIBTPBI HCHOIB3YIOT AJIS IPOBEACHHS H3MEPEHUS PaIUoNH0/a,

" AGCOpOLIS paOHYKITH/IOB OCXK/I0H MOYKET, HAIPHMED, IPUBECTH K HEJOOLEHKe B pexenax (akropa 100.
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OyMaXkHbI€ MJIM CTEKJIOBOJIOKOHHBIE (DMIIBTPHI - AJIs1 KPYIHBIX OeTa- U raMMa- 4acTHll,
BOJISTHBIC (DMITBTPBI - [Tl TPUTUEBOM BOABI/TIapa.

T'amma-cnexmpomempuol in-sSitu

'amma-criektpomerpust in-situ (Pasmen I') sBasieTcss METOIOM OBICTPOI OLCHKH
3arpsA3HEHMS TIOBEPXHOCTEH raMMa-u3JTydaroliiMK PaIHOHYKIHIaMH. Pe3ybTarhl
U3MEPEHHI METOIOM TaMMa-CIIEKTPOMETPHH iN-SitU XapakTepu3yIOTCst HEOTIPEIETEHHOCTHIO
BCJIE/ICTBHE MHOTHX ITPUYHH, 0COOEHHO BCIIEICTBHE PA3IMIHS MEKTY PEATbHBIM
pacrpe/ieJieHHeM H3MEPSAEMOTr0 HCTOYHHMKA M TIPHHATOTO PacrpeeeH s IS pacuera
MOMPaBOYHBIX KO (HUIMEHTOB. JIOIDKHBI OBITh YUTEHBI XaPAKTEPUCTHKHA MECTHOCTH B TOUKE
usMepenus (OTKPHITas, POBHAs, IUIOCKast TOBEPXHOCTh, HA KOTOPOM HE MPOBOANIOCH
CENTbCKOXO3MCTBEHHOMN M APYTOM AESATEILHOCTH, KOTOPast Obl MOTJIA Pa3pyIIHTh
BEPTHKAIBHOE pacrpe/ie/ieHre PAJAHOHYKIUIOB B IPOQHIIE TIOYBHI ITOCIIE TOTO, KaK
MIPOM3OIIUIN BEITIAJICHUS; OBLIIO OBI UCATEHO, €CITH ObI OHA ObLlIa OTJAJICHA OT 0OBEKTOB,
KOTOpPbIE MOTJIH OBl TIOMeIaTh u3MepeHusam). CIieayeT MOMECTUTD IETEKTOP B ONpeIeIeHHOE
nosiokenue (1 MeTp HaJ| MOBEPXHOCTHIO 3€MJIH B TIOJIOKEHHHU TOJOBKH JIETEKTOPA BHU3).

B aBapuifHOM cHTyaluu niepecyeT UHTEHCUBHOCTH JINHUM CIIEKTPa B 3HAYCHUE
MOBEPXHOCTHOTO 3arpsA3HEHUs] OOBIYHO MPOBOAT, UCTIONb3YS JOMYILEHHE, YTO
PagVOHYKIIMbl PABHOMEPHO PACHpPEACIICHBI 110 IOBEPXHOCTH 3€MJIU. B 3aBUCUMOCTH OT
HEKOTOPBIX YCIOBUIA (CyXHe WM BIIQKHBIC BBIAJCHHS, BPEMsl, IPOLICIIIEE 10CIIe aBapuH,
(HU3UKO-XUMHUYECKHE XapaKTEPUCTUKHU TTOYBbI, HEPOBHOCTH MOBEPXHOCTHU H T.J.) JaHHOE
JIOIyLIIEHHE MOXKET IPUBECTH K HEJ0OLEHKE 0011el aKTUBHOCTH PaInOHYKIU/IOB,
NEpBOHAYaJIbHO BBINIABLINX HA €AMHMUILY IJIOLIAAN TOBEPXHOCTH. OJHAKO 3TO paszinyue,
CKOpee BCEro He MPEeBbICUT (hakTopa 2 MPH YCIOBUHU, YTO U3MEPEHUS IIPOBE/ICHBI B TEUCHHE
paHHEH WM IPOMEXYTOYHOH (pa3 mocieaBapuitHOro rieproaa (To eCTh, BCKOPE IMOCie
BbINajcHMUI) [6].

Hcnonp30BaHue raMMa-CreKTPOMETPUH iN-SitU Tipu MOBBIIICHUN YPOBHEH
3arps3HEHUs] TOBEPXHOCTH CTAHOBHUTCS OoJiee 1 0oJiee TPYAHBIM BCIIECTBHE BHICOKOM
gyyBcTBUTEIbHOCTH AeTekTopoB ¢ Nal(Tl) u Ge. Ha pe3ynbraThl aHATH30B MOT'YT BIUATH
MEpPTBOE BpeMs CUETUYHKA, UCKaKeHUS POpMBI rKa crekTpa. CTaHaapTHBIN repMaHUueBBIid
JeTeKTOp ¢ oTHOCUTENbHOU 3 dekTruBHOCTHIO 20 - 30 % HaunHaeT JaBaTh OTKIOHEHUS OT
HOPMAJIBHON PaGOTHI IIPH 3arps3HEHHH TOBEPXHOCTH o CS Bhime 1 MBr/M? [7,8]. Jns
YBEITMUCHUS Ha TIOPSIKH JHara3oHa MPUMEHUMOCTH CIIEKTPOMETPa MOYKHO CHH3HTh
YYBCTBUTEIBHOCTH JIETEKTOPA MyTEM €0 SKpaHUPOBAHMUS, JINOO MCIIOIB30BaTh IPYTOM
JIETEKTOP MEHBIIEH 3P (HEKTUBHOCTH.

Br16op Tuma getekTopa 3aBUCUT OT HEKOTOPBIX YCIOBUI M 0OCTOSTENbCTB.
['epmaHuEBBIN AETEKTOP MMEET MPEUMYILECTBA BHICOKOTO Pa3pEUIEHUsI, KOTOPOE MO3BOJISET
00s1ee KOHKPETHO YCTaHOBUTH OTJENbHbBIE PAIMOHYKIHIBI U, KaK CIEACTBHE 3TOT0, Oojee
AKKypaTHOOMPEIETUTh aKTUBHOCTh KaXJI0TO PaIMOHYKIIN/IA, TPUCYTCTBYIOIIETO B Mpo0de.
OniHaKO HEKOTOPbIE XapaKTEPUCTHKH T€PMaHHEBOTO JAeTeKTOpa (HEMPOUYHas KOHCTPYKIIHUS,
HEYCTOMYUBOCTH K MOBPEKACHUIO, HEOOXOIUMOCTh OXJIAXKICHHS 10 OU€Hb HU3KHUX
TEMITEPaTyp, Yalle BCETo ¢ HCIOIb30BAaHUEM JKUIKOTO a30Ta) OTPaHHUYUBAIOT Cepy ero
ucnosb3oBanus. C Apyroi CTOPOHBI, MPOCTOM, HAJECKHBIN, TPOUHBIN CIIUHTUIUISIIMOHHBIHA
nerextop ¢ Nal(Tl) umeer npenmyIiecTBO IPOTHBOCTOSHUSI MOBPEIKAAIOIINM (PakToOpam
OKpYXKarollen cpesibl, OJIHAKO MOJIb30BATEINb JOJKEH MOMHUTH 00 OrpaHMYEeHHON
paspelaolieil CrocoGHOCTH JAHHOTO THIIA AETEKTOpa .

* TIpH HCIIONB30BAHMU CHIEKTPOMETPOB WM JIPYTHX JIETEKTOPOB B YCIOBHAX HU3KOM TeMIIEpaTyphl
okpyaromleii cpeabl (3HaunTenbHo Huske 0°C) cresyeT cobmoaaTh ocTopokHOCTh: Aetextopbl ¢ Nal(Tl) moryT
HI0JIOMATBCS, MOXKET OCTAHOBHUTHCS pab0OTa IIOPTATUBHBIX KOMITBIOTEPOB M T.I. B TakHX YCIIOBHSX JKelaTeIbHO
UCIIOJIB30BAaHNE IPOYHBIX (BOCHHBIX) MOJIEIIeH TPHOOPOB.
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Br16op nerexropa Takxke 3aBUCUT OT Bua aBapuu. Hampumep, 3arpsi3sHeHue
OKpY>Karollel Cpeibl OTHUM WJIM HECKOJIbKUMHU FaMMa-u3IydaTesiMu (131I Wi 137Cs) MOJKET
OBITH JIETKO OTpeiesieHo ¢ momoiibio aerekropa ¢ Nal(Tl), B To Bpemst kak st
UACHTU(DUKAIIH PAMOHYKIIUIOB B CMECH TIOTPEOYeTCs MPOBEIEHUE CIIEKTPOMETPHH C
ucnoinbp3oBanueM GGe nerexropa.

Hnousuoyanvrvle 0o3umempol

[Tpu HE0OXOAMMOCTH BXO/Ia B 30HBI BRICOKMX YPOBHEM 103, aBapUMHBIN TIEpCOHAT
JIOJDKEH OBITh OCHAIIEH WHIUBHUIYAIbHBIMU JO3UMETpaMu. THUIT UMEIOINUXCS B HATHYUHT
WHMBUIYAIBHBIX JJO3UMETPOB 3aBUCUT OT MECTHOM CIIy:KObI 103uMeTpur. OHU MOTYT OBIThH
tepmoitoMuHectienTHeIMU (TJI/I) B BUIe IUIACTHHOK MM TabJIETOK, POTOMICHOYHBIMH HITH
crexinodochaTabiMu. J{J1s1 TOTO YTOOBI CYUTATH IMOKA3AHUSI U OIICHUTH /103y OOTyUCHHS 110
MOKa3aHUsM BBIIIIEYKa3aHHBIX JIO3UMETPOB, OHHU JIOJKHBI OBITh BO3BPAIIICHBI B CITYKOY
JIO3UMETpUU. B aBapuiiHBIX CUTyalUsIX B JOTIOJIHEHUE K 3TUM JO3UMETPAM 4acTO
JKeJIaTeJIbHO UMETh MPSIMOTIOKa3bIBalOIIUe 103UMETpHI. [IpenmyniectBom
MPSMOIIOKA3bIBAIOIINX I03UMETPOB ABJISETCS TO, YTO BIAAENEI] MOXKET CKa3aTh, KAKYIO J03Y
on/oHa monyurii(a) K OrpeacIEHHOMY BPEMEHHU MK BO BPEMS IIPOBEICHUS ONPEAEICHHBIX
nercTBuii. J{o3uMeTphl Ha KBapIEBBIX BOJIOKHAX - OOBIYHO UCIOJIb3YeMble, OTHOCUTEIHLHO
HEJIOPOTHE MPSIMOMOKA3BIBAIOIINE JOZUMETPHI. DIEKTPOHHbBIC MPSAMOTNOKA3hIBAIOIINE
VHIUBUyAJIbHBIE JIO3UMETPHI TaK K€, KaK PaBUJIO, SIBJIAIOTCS TIOCTYITHBIMU U UMEIOT
MPEUMYIIECTBO B TOM, UTO B JIOMOJIHEHUE K BU3YAIIbHOMY BBIXOJIy OHH OCHAIIIEHBI 3yMMEPOM,
KOTOPBIN MOAAET 3ByKOBOM CUTHAJI HA KaXJ0€ MPUPALLICHUE MTOTYyYaeMOM J103bl, 8 TAKXKE
MOXET I0JlaBaTh CUTHAJI TPEBOTU MPU JOCTUKEHUH ONPEICTICHHOT 0 3apaHee YPOBHS.
VYBenuueHre 4acTOThl 3BYKOBBIX CUTHAJIOB HEMEJUICHHO MPEAYIPEXIaeT BIaeibiia 00
U3MCHEHHH MOIIIHOCTH aMOUEHTHOM 71036l BOJIH3H Hero/Hee. B ciiydyae HEBO3MOKHOCTH
KCIIOJIb30BAaHMS MPSMOIIOKA3bIBAOIIMX I03UMETPOB IPYIIaMy aBapUITHOTO MOHUTOPHHTA,
OILICHKY YPOBHEH 7103 00JIy4eHHUs YWICHOB IPYIIIbI MOKHO MPOBOAUTH, UCTIOIb3Ys BETUUHHBI
MOIIIHOCTH JI03bI Ha OINPEICICHHOW TEPPUTOPUHU U BpEMsI IIPEOBIBAaHUS HA ATOU TEPPUTOPHUH.
HekoTtopsie BUIbI JO3UMETPOB, U3MEPSIOLIUX MOIIHOCTD J03bl, MOT'YT TaKK€ UMETh
BO3MOHOCTb U3MEPEHHSI UHTETPUPOBAHHOM J103BI.

bema-cuemuuxu

Bera-cueTunKHu cO CBHHIIOBBIM JOMHKOM IT0JI€3HO MCIIOIL30BaTh B MOOMIBHLIX H
CTAITMOHAPHBIX JTA0OPATOPHSIX JUISI CyMMApHOTO cYeTa OeTa- U TaMMa-u3Ty9aroIInX
HYKJIMJIOB U OBICTPOTO CKPUHHHTA OOJIBIIIOTO KOJWYeCcTBa Mpo0. B Takux cueTunkax
UCTIOJNIE3YIOTCS JIETEKTOPHI THITA TOHKOCTEHHBIX TOPIIEBBIX TPyOOK ['eiirepa. CkopocTh cueTa
0TOOpa)kaeTcsl Ha MEePEeCYETHOM YCTPOKCTBE, KOTOPOE OJDKHO OBITH O0JIee TPOYHBIM Ha
npudopax, nepeMenaeMbIX ¢ MeCTa Ha MECTO 10 CPABHEHHUIO C UCTIOIB3YEMBIMU B
71a060paTOPHBIX YCIOBHSIX.

pyeoe cneyuanuzuposannoe anarumuieckoe 060pyoosanue

Jpyroe criennanu3supoBaHHOE 000PYAOBAHNE, UCTIOIB3YEMOE B JIAOOPATOPUSX, TAKOE
KaK anb(}a-CreKTPOMETPHI, )KUJKOCTHbIE CIIMHTUIUISIIIMOHHBIE CYETYUKU U Ta30MPOTOYHbBIE
MIPOIOPIIMOHABHEIE CUETUYHKH, 00cyknaetcs B Paznene J[. 'aMmma-criekTpomeTpus B
71ab0paTOPHBIX YCIOBUSAX MOAPOOHO onucaHa B Paznene I

Ombop npood

[Tpu oTGope mpobd OKpy’KaIOIIEH Cpebl BaXKHO 0TOOpATh penpe3eHTaTUBHBIEC IPOOHI,
aHaJIN3 KOTOPBIX MO3BOJIMI OBl TOYHO U OBICTPO ONPEIEIUTh YPOBEHB U CTEIICHb
PaIMOaKTHBHOTO 3arpsI3HEHNUS 3€MJIH, BOJIbI, TUILEBBIX MPOIYKTOB, PACTEHUH U T.1. MeTo bl
oTOopa npoo, UCIOIb3yEeMbIe PA3IMYHBIMH IPYIIIIAMH, JOJKHBI OBITH COTJIACOBAHHBIMH.
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[TpoOsI ciemyeT OTOMPATh B MeCTaX, KOTOPBIE SBIISIOTCS PEIPE3eHTATUBHBIMHU IS
TEPPUTOPUU U PATTMOAKTHBHOE 3arpsi3HEHUE KOTOPBIX HAHOOJIee BEPOSTHO: Ha BEPIIIUHE
XOJIMOB, TJI€ BBINAJ JIOKb, HAa paBHUHE. He ciemyeT mpoBoauTh 0TOOp B Hanboee
JIOCTYITHBIX MECTaX, HallpuMep, BIOJIb IOPOT, Ha OOPHIBE, B KAHABE, MO/ IEPEBBSIMU H T.]I.
[Tone3Ho UMETh YETHIPEXKOJIECHOE TPAHCIIOPTHOE CPEICTBO, YTO OOECIICUHT JOCTYI K
TeppuTopuu. Bee mpoOkI crieayeT 0ToOpaTh U MOMECTUTH B COOTBETCTBYIOIIYIO €MKOCTb,
KOTOpasi MO3BOJISIET COXPAHATH MPOOBI B pa3HBIX YCIOBHAX (€CIU 3TO HE00X0auM0). [TpoOsI
JIOJIKHBI OBITH MAPKUPOBAHBI C YKa3aHUEM MPUPOJIBI 00pa3iia, MeCcTa, 1aThl U BpEMEHHU
oTbopa, 0003HaYECHUEM TPYIIBI 0TOOpa TPOO.

AHanu3 npod MOKeT OBITh MPOBEJICH B MOJICBBIX YCIOBUSAX C UCIIOIb30BAaHUEM
NOPTaTUBHBIX / IEPEHOCHBIX TPUOOPOB U/MITK B MOOIIBHOI TabopaTtopuw, JIMOO B
CIICIHATN3UPOBAHHOM JJA0OPAaTOPHH, Ky/a IPOObI HAMIPABIISIOTCS IS TIOATOTOBKH U
HIOCIIeIYIOIIETO aHAIN3a PaANOHYKINIOB.

B ciryuae He0OX0MMOCTH aHaJIN3a OOJIBIIOTO KOJINYECTBA MPOO U OBICTPOTO
HOJTYYCHHUS Pe3yIbTaTOB MOXKET MOTPeOOBAThCS 3aMEHa CTaHJAPTHBIX aHAIUTHYECKUX
IpOIIEeTyp METOJaMH OBICTPOH OIIEHKH. MOTyT OBITh IPUMEHEHBI METOBI CKPUHUHTA TIPO0,
IPU KOTOPBIX HE MPOBOJMTCS aHAU3 P00 € COACPKaHNEM PAJHOHYKINIOB HIXKE
OTIPENICIICHHOTO YPOBHS, TIOCKOJIBKY 3TO HE UMEET MPUHIUITHAIBHOTO 3HAYCHUS IS PEIICHUS
BOIIPOCA O MPOBEICHNUH 3aIUTHBIX MEPONIPHUATHI. AHAIH3 TPOO C colepKaHNEM
PaIMOHYKIIMOB BHIIIE ONPEACTICHHOTO CKPUHIHTOBOTO YPOBHS MOXKET OBITh HEOOXOAMMO
IPOJIOJDKUTH IS TTONTydeHust Oosiee TouHol nHpopmannu. Pexomenyercs 3apaHee
COTJIaCOBATh MPOTOKOJIBI 0TOOPA MPOO MEXKTy BCEMH OPTaHU3aLUsIMHU, KOTOPBIE MOTYT
NPOBOANTH U3MEPEHUS OKPYXKAIOIIEH Cpe/ibl B Cllydae aBapuitHOl cutyanun. leranbHas
TeXHHKa oTOopa npod npuseaeHa B Paznene b, crparerus or6opa npod u oOuiee onucanue
MeTo10B 0TOOpa — B [Ipunoxenun V1.

MOBWJIbHBIE JIABOPATOPUN

OcHaleHHbIe COOTBETCTBYIOIIMM 00pa30oM MOOMIIbHBIE PaIOJIOrHYECKUE
1abopaTopuu MOTYT OBITh TIOJIE3HBI B CIy4ae, KOT/ia HaJl0 IPOBECTH OBICTPBIC aHATM3bI HA
MecTe WIH BOJIHM3M MeCcTa aBapuu. TpaHCIIOPTHBIE CPEICTBA MOOMIIBHBIX JIAOOpaTOpUit
BapbUPYIOT OT (PyproHa WM IPy30BOr0 aBTOMOOHIIS JI0 TIPHUIIETIA, TPY30BOr0 aBTOMOOHIIS C
IPULIETIOM WU JIaKe JKEeJIE3HO0POKHOT0 BaroHa. Odmiee 060pya0BaHKe, TOMEIIAEMOe
OOBIYHO B TaKHe JIAOOPATOPUH, BKIFOUACT TaMMa-CIIEKTPOMETPHI, alib(a-/0eTa- CUSTUHKH,
KHUJKOCTHBIE CHUHTHUISILIMOHHBIC CYETYNKU U JPYrHe MPUOOPHI ISl JETEKTHPOBAHUS
pPaInOaKTUBHOCTH.

Oco0eHHOCTH UCTIONH30BAHUS MOOMIFHOMN JIA00OPATOPUH 3aBUCST OT CHIEIH(PHUKH
CUTYallUU, OHU UCIIOJIB3YIOTCS JJIs IOCTHKEHMS Pa3JInYHbIX LeJIel, HanpuMmep, A
NpOBe/ICHUS OBICTPHIX aHAIM30B B CIy4ae aBapuH Ha aTOMHOH 3JIEKTPOCTaHIIUN. MOOMIIbHBIE
1a00paTOpUU MOTYT OBITh TaK)KE OCHAILEHbI TAKUM 00pa3oM, 4TOObI 00ECTIEUUTh ITPOBEACHUE
AHAJIM30B JUIsl PyTUHHBIX UCCIEA0BAHUN OKPYXKAIOLIEH CPENIbl, B CIIy4ae aBapuil ¢ OTepen
UCTOYHHUKA, C BOBJICYECHUEM HEU3BECTHOIO UCTOYHMKA, IPU TPAHCIIOPTUPOBKE, C AJCPHBIM
OpY’KHEM, CUTYaIlii, CBA3aHHBIX C SEPHBIM Teppopu3MoM. [Ipu TmaTebHOM ITaHUPOBAHUH
MOOWIIBHBIE J1a00OPATOPUU MOT'YT BBIINOJIHATE CBOU (DYHKLIMU BO BPEMs BCEX BbIIICYKAa3aHHBIX
CUTYyalUi.

Haunbonee BayKHOW NPUYMHON HCIIOIB30BaHUS MOOMIIBHOM J1a00paTOPHH SBISETCS
BO3MOXXHOCTh MPOBEACHHSI OBICTPBIX aHAJIM30B B MOJIEBBIX YCIOBHSIX, B CBSA3H C 3THUM U B
COOTBETCTBHUH C OTIPENICIICHNEM, KeJaTeIbHO 00eCcTIeYeHHne B JIAOOPaTOpUH OBICTPOI
MPOIyCKHON criocoObHoCcTH. [t o6ecnieueHus 3 heKTUBHON pabOThI TaOOpaTOPHs T0JKHA
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HaXOJIUTHCS HAa XOPOILIEM TEXHUYECKOM OOCITY’)KUBAaHUU U ObITh JOCTYITHOM /7151
HEME/UICHHOT'O UCII0JIb30BAHUs B Cllydae aBapuiHON cutyaunuu. OyproH Uim rpy30Boi
aBTOMOOWJIb UMEIOT MOTEHLUAIbHBIE TPOOJIEMBI C IBUTATENIEM, YTO MOXKET 3aTPYIHUTh
HeMeJIeHHbIE AecTBUs JabopaTopun. MoOubHbIE 1a00paTopuu, pa3MelleHHbIE Ha
npuLenax, MMerT IPEeUMYIIEeCTBO, TOCKOJIBKY, €CJIU MOJI0MaeTCsl OJJUH TAray, BTOpoi Oyzaer
ocraBaThcs B pabore. MoOMIIbHBIE 1a00paTOPUN MOTYT OBITh TaK)K€ CKOHCTPYHPOBAHBI
TaKUM 00pa3oM, 4TOObI UX MO>KHO OBIJIO 3arpy3UTh B BOEHHBIN I'PY30BOH CaAMOJIET C LIENIbIO
OBICTPOTO pa3BepThIBaHUSA. Macca 1 BbICOTA SBIISIOTCSA BaXKHBIMU XapaKTEPUCTUKAMU JJIs
3arpy3Kd B BOGHHBII caMoJIET, COCTOSIHUE JIOPOT B CTPaHE MOXKET JUKTOBATh TPeOOBaHUS K
YCTaHOBJIEHHIO 00JIee IPOYHBIX MOABECOK, YEM Ha OOBIYHBIX MallMHax. BaxHo, 4T00bI
o0opyaoBaHue B MOOMIIBHOM J1a00opaTopuy MpUOBIBAIO K MECTY Ha3HAUYEHUS B XOPOIIEM
coctossHUU. MoOwTbHas 1abopaTopus JOHKHA UMETh aBTOHOMHBIN OJIOK MUTAHUs, 4TOOI HE
3aBHCETh OT COCTOSIHUSA IEKTPUUECKOTO ITUTAHUS HA MECTE aBaApUH.

Br16op 060pyaoBanus st MOOMIIEHOM TaOOPaTOPHH SIBISETCS KPUTHIECKUM
BOIIPOCOM JUIsl 0OecTieueHus ObICTPOM MPOIYCKHOM CITIOCOOHOCTU. PekoMeH1yeTcs ycTaHOBKa
OJIHOW BHYTPEHHEN CUCTEMBI FaMMa-CIIEKTPOMETPHUH C T€PMAHUEBBIM JETEKTOPOM,
COOTBETCTBYIOIIUM KOMIIBIOTEPOM U KOMIIBIOTEPHBIMH Nporpammamu. Pasmep u
KOHCTPYKIIUSI CBUHI[OBOT'O JOMHKA JIOJKHBI TTO3BOJISITH MPOBEICHNE aHallK3a Mpoo,
MPEBBIMIAIOIINX OOBIYHBIC, TOCKOJIBKY B aBAPUUHOM CUTYaIlMH MOXET MOTpeOoBaThCs
MPOBEJICHNE CKPUHUHTA B YCIIOBUSAX HETIOIHON KaanOpoBku. Hannyme BToporo raMma-
CHEKTPOMETPA SABJISETCS IPEUMYILIECTBOM B CIIy4ae HEMCIPABHOCTH I1EPBOT0 WU AJIs
MOBBILIECHUS MPOMYCKHOM crmocoOHOCTH. CBUHIIOBBIE IOMUKHU JOKHBI OBITH HAJIEHKHO
3aKperieHbl B KOHCTPYKLIMU MOOMIBHOM 1a00paTOpru ¢ y4€TOM BO3MOYKHOCTH IJIOXUX
JIOpOT, OBICTPBIX TOPMOKEHUH, HEOONIBIINX aBapuil, MPU KOTOPBIX HE JTOKHO MIPOUCXOIUTH
uX cMmelleHue u casuranue. Cucrema raMMa-clieKTpOMETPUH A0KHA 00ecreunBaTh
OBICTPBII aHaJTN3 MHOTUX BUJIOB P00, OT paCTEHHI B OONBIINX MJIACTUKOBBIX MEIIKAX J0
HEeOOJIBIINX BO3AYIIHBIX (GUIBTPOB Ha MIaHIeTax. LlenecooOpa3Ho mIaHupoBaTh U3MEPEHUS
po0 pa3nuYHON TeOMETPUN Ha pa3HOH BeicoTe. B mabopartopuu nomxkeH UMEThCA 3armac
KUJKOTO a30Ta XOTsl Obl HA OJIHY HENEIIO.

Crnenyromuii mpuOop, KOTOPBIA 0OBIYHO HUCTIOJIB3YETCsI B MOOMIIBLHOM J1a00paToOpHH -
910 anb(da-/beta- cuetTunk. [ UCOIB30BAHUS B YKa3aHHBIX I[EISIX OTHOCHTEIBHO JIETKO
MOU(UIMPOBATH Ta30MPOTOYHBII MPOMOPIIUOHANBHBIA CYETYHK, UCTIOIB3yEMBIN B
cTaroHapHoi aboparopuu. Tak ke, Kak U JJi1 raMMa-CIIeKTPOMETPa, Ba)KEH TIATEIbHBII
Kperex npudopa B MOOHIbHOI J1aboparopuu.Bo3mokHocTH anbda-/0era- cuerdnka
HEKOTOPBIM 00pa30M OrpaHUYEHbI, IOITOMY €T0 UCIOJIb30BaAHHE B OCHOBHOM
OTPaHUYHMBACTCS U3MEPEHUSAMHU BO3AYIIHBIX (PUIBTPOB, CYXHMX U BIAXKHBIX Ma3KOB,
BBICYIIEHHBIX U3 P00 BOJABI OCTATKOB. Takue mpudopsl MOTYT OKa3aThCsl OYEHb MOJIE3HBIMHU
IIPY OTIPENIeICHHBIX BUIaX aBapuid. Hike mpuBOIUTCS 00CYXKIEHUE UX HCIIOIB30BAHHS
BMECTE C CUCTEMOI raMMa-CIeKTPOCKOIuu. B mabopaTopuu 10KeH UMEThCS 3amac rasa Asis
CYETUMKA XOTs ObI HA OJHY HEJEIIO.

MoOubHBIE JTA0OPATOPUU TAKKE MOTYT OBITH OCHAIICHBI KUAKOCTHBIMHU
CHMHTHUIAIIMOHHBIMHU cYeTynKamMu. C MTOMOIIBIO ATUX MPUOOPOB MOKHO IMPOBECTH aHATU3bBI
TpUTHSL, yrieponaa-14 u Ipyrux HU3KOIHEpreTuueckux oerta-uzmyyareneil. MHorue us3
HOBEHIIUX TPUOOPOB MOXKHO JIETKO KOH(PUTYpUpOBATh [T ab(a-/0eTa- cuera, cuera
UYepenkoBa, cuera ramMmma-u3inydareneil. Baxken kpenexx cuctemsl B 1ab0paTopuu, 4TO
CBSI3aHO C €€ BecOM. HekoTophie MpOU3BOIUTENH aJalTHPYIOT KUIKOCTHBIE
CIUHTHIISIIUOHHBIC CUSTYUKH K UCTIOIH30BAHUIO B MOOMIILHBIX JIA0OPATOPHUSX, IPYTHE —
HET. 3a4acTyio MOJIE3HO UMETh B HAIMYHH JKUAKOCTHOM CHMHTHLIAIMOHHBIH cueTunk (JKCC)
C aBTOMaTH4eCKOl cMeHoi 00pa3noB, HO u ManeHbkui JKCC asist u3mepeHus 0HO# mpoOsI
Takke moje3eH. B MoOuibHbIE 1Ta00paTOPUN MOXKHO TaKKe IIOMECTUTh U IpyTHe
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CIICIMATN3UPOBAaHHBIC IETEKTOPBI, TAKKE KaK JeTeKTopbl ¢ Nal, TOHKOCTeHHBIE raMma-
JICTEKTOPBI [Tl K3MEPECHHUS raMMa-H3JTy4eHusl HU3Koi sHepruu, Tonkocternsie Nal (T1)
JIETEKTOPBI ¢ OSPUIUTMEBBIMU OKHAMH, TOPIIEBbIE ETEKTOPHI | elirepa-Mroiuiepa, CUeTINKU
Ma3KOB.

He pexomenayercst pa3melieHne B MOOUIbHOM 1a00paTopuu anbga-CueTIHKOB,
MOCKOJIbKY IMOATOTOBKA MPOOBKI 115 alib(ha-CIEKTPOMETPUH 3aHUMAET CIUILIKOM MHOTO
BPEMEHH ISl OBICTPBIX MOJIEBBIX AHAIIW30B B aBAPUITHON CUTYaIUH.

IIpogedenue ananuzos

B cnydae aBapuu ¢ HEM3BECTHBIM HCTOYHMKOM, CYMMapHbIe alib(a-/0eTa- CUSTUHKH
MOTYT OBITh UCITOJIb30BaHBI JIJIs IOMOIIM B CUTYaIlMH, KOT/Ia CIIEAyeT U3MEPUTD
PaIMOHYKIIN/IbI, OTJIMYHBIE OT raMMa-u3JlydyaTesael Wik He BXOJAIIME B JUANa30H
0OHApYKEHUS CUCTEMbI FaMMa-CIIEKTpOMETpHH. B KauecTBe mpumepa pacCMOTPHUM aBapHio,
P KOTOPOH OXKuAaeTcsa 0OHapyKeHHe OJHOTO PaIMOHYKIINAa, HAalpUMep, 2IAm. MHorue
raMMa-ClieKTPOMETPBI MOTYT ONPEACIIUTh TaMMa-U31y4YEHHUE OT 2IAm, JpyTue - He MOryT. B
9TOM CUTYaIUH SABJISIETCS BXKHBIM HaIH4Ke abda/bera cuerynka. Takxke B ciydae, eCiiu
3apeTUCTPUPOBAH BBICOKHI CUeT OeTa-uacTull, U OTCYTCTBYET OOBSICHEHUE ITOMY 3a CUET
ramMMa-cuera, MOXKHO MPEANONIOKHUTh, YTO JaHHBIN (aKT SBISETCS UTOIOM IPUCYTCTBUS B
aBapUHHOMN CUTYyallMH YUCTOTO OeTa-u3aydaTelis, Halpumep, 0gr. Ecim 3apETUCTPUPOBAH
BBICOKHI cueT anb(a- YaCTHIl, U OTCYTCTBYET OOBSICHEHHE ITOMY 3a CUET raMMa-cyera,
MOJKHO TPEIIONI0KUTE, YTO JTAHHBINA (DAKT SBIISIETCS UTOTOM IIPUCYTCTBUS B aBApUUHOMN
CUTYAllNH TUTyTOHHS WIIH 210pg, Jleno B TOM, 4TO IIpHU aBapUM C HEU3BECTHBIM UCTOYHUKOM
anb(da/beTa CUETYNKH MOTYT IIOMOYb OITBITHOMY MEIUITUHCKOMY (DU3HUKY OIPEIACTUTh
MPUCYTCTBHE KOHKPETHOTO PAJAMOHYKIIN/A, UCKITIOUasi TPOBECHHUE IETAIBHBIX U TPEOYIOIINUX
3aTpaT BPEMEHU PAJUOXHUMUYECKUX aHAJIU30B.

B cutyanusx ¢ IpyraMu raMmma-u3IIydaronuMi paaTuoHYKIHIaMU CYIIIECTBEHHO
YMEHBIIUTh HArpy3Ky Ha raMMa-CIIEKTPOMETP MOCIIE ONPEACIICHHIS COOTHOIICHUS MEKIY
OeTa-u3TyJaroIIUMHA TaMMa-PaIHOHYKITUIaAMHA MOKHO TTyTEM TMPOBEACHUS CyMMapHOTO
anb(da-/Oera- aHamu3a, 0COOCHHO BO3IYIIHBIX (DUIBTPOB U Ma3KOB.

Kak y»xe yka3pIBajoCh, raMMa-CIIEKTPOMETPbI JOJDKHBI ObITh OCHAILIEHB! IOMUKaMH
(3ammTOl), pazMep KOTOPBIX MO3BOJISLI OBl IPOBOIUTH U3MEPEHHSI HECTAHJAPTHBIX MPOO.
BHauasne MokeT okazaTbCsi HEOOXOJUMbBIM NPOBOANUTH U3MEPEHUS TOJIBKO HEOOBIINX P00,
MOCKOJIBKY JIOJIKHBI OTOMpaThCs MPOOBI BBICOKOIN KOHLIEHTPAIMK U, IO3TOMY, JUIS
YMEHBIIEHUSI MEPTBOIO BpeMeHU TpeOytoTcst HeOobIne NpoObl. B HEKOTOpBIX ciaydasx,
OTIpaBKa MPoO BHICOKOW aKTUBHOCTH HA3a/1 JJIS TOJITOTOBKH MPOOBI (€CIIH OKaKETCs
JUTUTENIFHOE MEPTBOE BPEMsi) MOXKET MIPUBECTH K TIOTEPE IPAroleHHOro BpeMeH!. borbiime
JIOMUKH TIO3BOJISIFOT MCIIOIB30BATh CUCTEMY BBICTYIIOB; MPEIBApUTEIbHAS KaTHOPOBKa
Pa3IMYHBIX FEOMETPUI JUIsl pa3HBIX BBICTYIIOB COXpaHUT BpeMs. [lo3aHee MoryT nusmepsaTocs
Takue MpoOkl, KaK MELIKU ¢ pacTeHusIMU. [Ipu npuHITHM pelieHns o 3anpeTe IpoAaKu
oBolIel WK GPyKTOB, MPEX/E BCEro, 00pallaloT BHUMAHNE HAa IPEBbIILICHUE ACHCTBYIOLINX
YpOBHEH BMelaTenbcTBa. Ype3BbluaiiHO BaXKHO 00ECIIEUNTh 3alIUTY IOMUKA U IETEKTOPA BO
BpeMs cueTa OT NEePEKPECTHOro 3arps3HeHus. Bo Muorux pabopatopusx o60pauyuBaroT
JIETEKTOP Y BBICTWJIAIOT BHYTPEHHIOK IIOBEPXHOCTh JOMUKA CMEHIEMON INIACTUKOBOU
IUIEHKOH. DTO 103BOJIET OBICTPO MPOBECTH J1€3aKTUBALIMIO U OCTaBUTh HE3arpsiI3HEHHbBIM
JIETEKTOP U JIOMHUK IIPY BOSHUKHOBEHUU YTEUKH WIIN 3arpsA3HEHUU HAPYKHOU MOBEPXHOCTH
JIOMHUKa.

Taxk kak mepcoHasn 1abopaTOpUH UMEET OTBIT aHaTN3a P00 OKPYXKAIOIIEH Cpe/ibl B
Te4eHUe (PUKCHUPOBAHHOTO BPEMEHH, JUIsl U3MEPEHUHN B aBAPUIHBIX YCIOBUSAX CIETyeT
MCIIOJIB30BaTh APYroi noaxoa. MHorue cucteMsl 1E€TEKTUPOBaHUS, TaMMa-CIIEKTPOMETPHI,
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anb(a-/0eTa- CUSTIYNKH, KUIKOCTHBIC CIIMHTHIUISIIIMOHHBIC CYSTYNKU MOTYT UCIIOJIh30BaTh
“oTOpaKkoBKy MPOO C HU3KOH CKOPOCTHIO cueTa” WK “OrpaHWdeHHe cueTa Jyist mpod ¢
BBICOKOM CKOPOCTBIO CUETa” YTO HE UCIOJb3YeTCsl IPH PYTHHHOM aHanu3e npoo. OTOpakoBka
npo0 ¢ HU3KOW CKOPOCTBIO CUETa O3HAYAET, YTO €CIIU CKOPOCTh cYeTa MPOObI HU3Ka (HUKe
cuera, 3allpOrpaMMHPOBAHHOTO B CHCTEME), IPUHUMACTCS PEIICHUE 3aBEPIIUTh HIIH
OTPaHUYUTH CUET TaHHOH MpoObl. CKOPOCTH CYeTa MOXKET OBITh IepecyrTaHa OOpaTHBIM
IyTeM OT 3HaYeHHUs ACHUCTBYIOLIET0 YPOBHS BMEIIATeNbCTBA. JJOMyCTHM, HallpuMep, YTo B
aBapwuitHoii cutyaru 1500 bk/n Oyzet siBIsThCs ICHCTBYIONIMM YPOBHEM BMEIIATEIHCTBA.
AHaJINTUK MOXET 3allpOrpaMMHPOBATh COPTUPOBKY HU3KOH CKOPOCTHU cueTa TaKUM 00pa3oMm,
4TOOBI IPOBOAUTH OTOOP JH000I POOBI, cyeT KoTOpoi He paBeH, Hampumep, 1000 bk/n, mpu
3TOM OH MOXKET CKOPPEKTUPOBAaTh 33/1a4y Ha MMII/CEK, UMIT/MUH, IJIOIIAIb MUK, TIOCKOJIBKY
poObI ¢ HU3KOI aKTUBHOCTBHIO WJIM BOOOIIIE YHCTHIE MOTYT BHAUajIe UMETh HEOOIBIIOE
3Ha4eHue JUIs cutyaruu. [lporpaMMa ckaHMpyeT HHTEPECYIOIIMNA UK HIIM SHEPreTHUECKOe
OKHO, M €CJIM HE JOCTUTAETCS YCTAaHOBJICHHBIH YPOBEHB BCIICACTBUE HEJOCTATOYHOM
CKOpOCTH CcueTa, cueT npekpauiaercs. Ha paHHeM sTarne aBapuitHON cUTyaluu
NPUHUMAIOIINI PELICHUsT MOXKET ObITh yaoBieTBopeH orBeToM <1000 bx/n B kauecTse
npezena 1eTeKTUPOBaHUs. AHAJIOTMYHBIN IyTh OBICTPOrO MPOBEACHUS aHAJTU30B MOXKET OBbITh
npojienaH, ucnoiib3ys 1Y B mis onpeneneHuss CKOpocTy cueTa, 4To, BO3MOXKHO, OYJIET OYeHb
rpyObIM MOAX0/I0M. 3HaUUMBbIEe IPOOBI MOTYT OBITh IEPECUUTAHBI IPU HAIMYUU OOJIBIIETO
BPEMEHH, JTMOO0 OTIIPABIICHBI B CTALlMOHAPHYIO JJAOOPATOPUIO Ha aHAJIM3.

1 Hao6opoT, OrpaHUYEHUE cUeTa IS MPOO € BHICOKOM CKOPOCTHIO CUETA AAeT
BO3MOXKHOCTH CUCTEME JAETEKTHPOBAHHS CAMOCTOATEIILHO OCTAHABINBATH CUET MPH
JOCTHKEHUH XOPOIIEeH CTATUCTUKH /10 OKOHYaHMsI BpeMeHu cuera. Hanpumep, npoba
BBICOKOH aKTUBHOCTH MOXKET BBIIaTh XOPOIIYIO CTATUCTUKY IIPH aHAIU3E B TCUCHUE S MUHYT,
BMECTO 3alpOrpaMMHUPOBAHHOTO aHATUTUKOM 20-MUHYTHOTO aHanu3a. OCTaHOBKa cueTa
MOXET COXPaHUTh BPeMs JUIS CUeTa APYTUX NpoO M MOBBICUTH MPOIYCKHYIO CIIOCOOHOCTh
naboparopun. Eciin pe3ynbraThl aHamM3a CYUTAIOTCS BPYUHYIO, CIEIyeT 3apEeruCTPUPOBATh
JCWCTBUTEIILHOE BPEMsI IPOBEICHHUS CYeTa BMECTE C JAHHBIMU O CYETE MPOObI, B TIPOTUBHOM
Clly4ae aKTUBHOCTH ITPOOBI OyJIET pacCUNTaHa HEBEPHO.

Bozmoorcnocmu ons noocomosxu npo6

He pexoMmenayeTcs NpoBOIUTH TOATOTOBKY MPOO B MOOUIIBHOM J1aOOPaTOPHH.
Jlaboparopus Takke JOJKHA OBIThH 3alUILEHA OT BEICOKON (POHOBOM akTUBHOCTH. CriexyeT
OpraHu30BaTh MOJATOTOBKY MPOO B IPYrOM TPAHCIIOPTHOM CPENICTBE UIIH B THOOOM
MOJXOAIIEM IOMEIIEHUH Ha MECTE. JTO MO3BOJIUT NPEAOTBPATUTH 3arpsi3HEHHE MOOUIILHOM
1a00paTOpUX PaJUOAKTUBHBIM MaT€pPHAIOM, U UCKIIFOUYUT BIHUSHUE MOTEHIUATbHbBIX
MCTOYHUKOB PaIMOAKTUBHOCTH U BBICOKOAKTHBHBIX HCTOUHUKOB Ha (oH npudbopa. Haubonee
BaXHOH XapaKTepUCTUKOM MOMENIeHUs AJIs MOATOTOBKU MPOO SBJISIETCS 1OCTaTOYHAs
IUI01IA/1b, TOCKOJIBKY HaJ0 OyJEeT pa3MeCTUTh, OTKPBITh, 00paboTaTh U MOATOTOBUTH K
U3MepEeHusM 00JIbIIOe KOJIMUYECTBO Mpo0. B ciaydae ecnu cnenuanbHO A7 MOATOTOBKU PO0
UCTIOJIB3YIOTCS TPEHIIEPhl, OHU O0OPYAYIOTCS HEOOIBIIMMHU BBITSHKHBIMH IIKAa(aMH JIs
palMOXUMHUECKUX aHAJIN30B. [Ipyrue MoOnibHbIE 1a00paTOPUK MOTYT OBITH OCHAIIIEHBI
NepYaTOYHBIMU OOKCaMH CO CIICIUATBLHBIM 000PYIOBaHUEM /ISl 0OpalieHus ¢ ipodamu (3To
0COOCHHO Ba)KHO IPH OOpAICHUH C TPOOaMH, 3arpsi3HEHHBIMU [LTyTOHHEM).

Bo Bpemsi aBapHifHO# CUTYaIlMH UCTIONB3YIOTCS MPOCTHIE METO/IBI MTOJATOTOBKH TPO0.
Ci0HbBIE pPaanoOXUMHUYCCKNEC METO/AbI 3aHUMAIOT CJIIMITKOM MHOI'O BpCMCHHU U Tpe6yIOT
MHOT0 Tipucnioco0eHuid. [Jyis mpoBeieHus: raMMa-ClIeKTPOMETPHU TIPOObI MOMEIIAIOT B
MIPOCTHIE COCY/IbI, KOTOPBIX JIOJDKHO OBITH 3amaceHo 00JbIoe KoaudecTBo. Cocyabl
MapuHeH moJie3Hsl JJ1si TOYHOTO aHaIu3a Ha (JOHOBBIX YPOBHSX, OJIHAKO, B aBAPHIHOM
CUTyallMu UX UCIOJB30BAHUC U PACXOBI 11O 3aMCHE COMHUTCIIbHBI. I[pyrI/Ie
001IeyOTpeOUMbIE CTEKIITHHBIC WIIN TIACTUKOBBIE COCY/IbI (KOHTEHHEPHI) OYAYT XOPOIIO
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KannOpOBaHBI M 00ecIieyaT MPUTOAHBIE Pe3yIbTaThl H3MepeHui. [IpoOosl Ma3koB 11st anbga-
/6eTa- cueta MOTYT OBICTPO MOMENIATHCS B CUCTHBIE IJIAHIIIETHI, IJ1€ JOCTATOUHO MECTa JIJIs
oOparieHust ¢ HUMH. [IpoOBI MOTYT OBITH I€KaHTHPOBAHbI BO (DIAKOHBI IS KHUIKOCTHOTO
CLHUHTHIIIATOpPA, KyJa OyaeT 100aBiieH KOKTENHIb ISl CHMHTUIUISIIMY B OoJiee 0e301acHOM
MecTe 3a mpezaeraMu MoOmIbHOH Taboparopun. Beeraa neixecoodpasHo npeanpuHATh
CJIe/IyIOIIHE MEPHI 110 00ECTIEUEHUIO paIualliOHHON 3aIUThI Ja00PaTOPHH MOATOTOBKH IPOO:
UCTIONIF30BaTh a0COPOMPYIONIYI0 OyMary Ha BepXHel IOBEPXHOCTH CYETUHKA, UIMETh B
HaJIMYUX OOJBIION 3amac MpruOOpPOB ¥ MHCTPYMEHTOB JUIst 0OpamieHust ¢ mpodamMu, 0COOEHHO,
¢ mpo6amu 1moyBsl. OYEHb MMOJIE3HO UMETh B HATMYUH CTOJIOBBIC JIOXKKH U3 Hep KaBeIoIeit
CTaJI1 1 MPOMBIINIJICHHBIC HpI/I60pI)I AJI1 U3MEJIBYCHU A, KOTOPBIC MOKHO OTHOCUTECJIBHO JICTKO
JIe3aKTHBUPOBATb.

BaxHpIM acriekToOM SIBIISIETCS PAcIOiIOKeHHE MOOMIBHOM Tab0paTOPHH OTHOCUTEIHHO
71a00paTopHK MOATOTOBKH MPOO M MyHKTa KOHTPOJIS P00 (MecTo, Te IPOBOASAT IIEPBHYHBIH
npueM npo0 mepe/] HavyaaoM WX MOJArOTOBKH K H3MepeHusM). MoOuibHas 1abopaTtopust
JIOJDKHA OTCTOSITH OT TAOOPaTOPUH MOJATOTOBKH MPOO U IMyHKTa KOHTPOJIS Tpo0 Ha
3HAYUTEILHOM PACCTOSIHUU ISl YMEHBIIICHUSI COPUKOCHOBEHUSI C TPOOAMH BBICOKOM
AKTUBHOCTH.

BO3/IVIIIHASI PA3BEJIKA

Paseeoka 3azcpsasnenus zemuu

PaanoakTiBHOE 3arpsi3HEHHE 3€MJIM MOKHO ONPEAEIUTh C IIOMOLIbIO TAO0OPAaTOPHBIX
U3MEPEHUH MPOO MOYBBI, UCTIONB3YSI METOJI TaMMa-CIIEKTPOMETPHUH N SitU, WITH C TOMOIIBIO
IPOBE/ICHUS CIIEKTPOMETPUH C Bo3ayXxa. [IpoBeneHue pa3Beiku myreM 0T00pa U U3MEPEHUS
npo0 MOYBBI 3aHUMAET MHOT'O BPEMEHH, IMTOCKOJIBKY HE00X0IMMO 0TOOpaTh 1
POaHAIU3UPOBATh OOJIBIIOE KOJIUYECTBO NMPOO JUIsl TOTO, YTOOBI IOJTyYUTh
IIpeJICTaBUTENbHbIE TaHHbIE 000 Bcell uccneayemoi Tepputopuu. [IpoBenenue pa3Beaku
OOJBIINX TEPPUTOPHIA C UCTIOIH30BAHUEM TaMMa-CIIEKTPOMETPHH iN SitU 3aHMMaeT MeHbIIe
BpPEMEHH, HO BCE paBHO TPeOYyeT 3HAYMTEIHHBIX BPEMEHHBIX 3aTpaT. [IpoBenenue
CHEKTPOMETPUH C BO3JLyXa MOKET pacCMaTPUBAThCs Kak HauboJsee MOIXOASIIUI MEeTO T AT
IIPOBEEHUS OBICTPOI paguallMOHHON pa3BelIKM MPOTKEHHBIX TeppuTOpHil. i Takoit
pa3Be/iku HanboJiee MpUEeMIIEMBbl BRICOKOUHCThIC repManueBbie Aetektopsl (HPGE), onnako B
HEKOTOPBIX CITy4asX MOTYT UCIOJb30BaThes U aetekropsl Nal(Tl).

CucreMbl I3MEPEHUH ¢ BO3/IyXa, OOBIYHO HCIIOJIB3yEeMbIC JUISl Pa3BEIKH ypaHa,
o6opynoBansl Nal(Tl)-cUMHTHIUISIIHOHHBIM ETEKTOPOM 60JIbIIoro oobema ot 16 10 50 1.
Yka3aHHBIC JCTEKTOPBI MOTYT TaKXKE MCIIOIH30BATHCS JIJISl TIPOBEACHUS PaIMAIIMOHHON
pa3BeJIKK C BO3/yXa, 0COOCHHO €CJIM TEPPUTOPHS 3arpsi3HEHA TOJIBKO HECKOJIbKUMHU IraMMa-
U3ITyYaroIMMe panoHyKInaamMu. OleHKa H3MEPEHHBIX CIICKTPOB U OMpECIICHUE
KOHIICHTPAILIMU PAJMOHYKIIM/IOB Ha 3€MJIE MOXET OBITh POBEJICHA B COOTBETCTBUU C
MPOLEAYPAMH, UCTIONB3YEMBIMU TIPH YPAHOBOW pPa3BEJIKe.

["amMa-cieKTpoMeTpHsl ¢ BO3/yXa XapakTeprU3yeTcsi MHOTMMH HEONPEIEIEHHOCTIMH,
KOTOpPBIE CBA3aHbI C PA3INUYUIMU U3MEPAEMOI0 PACIPENEICHUS PAJUOHYKINIOB B I0YBE U
pacripeiesieHus1, UCIIOIB30BAHHOTO [T pacyeTa MOoMpaBoOYHbIX K03 duunentos. Paznuyus, B
CBOIO OUYepe/Ib, CBSI3aHbI C TUIIOM MECTHOCTH (Jieca, 3aCTpOiiKa U T.JI.), & TAK)KE BO3MOXKHBIMU
Hen3BeCTHBIMH (hakTopamu. CrieyeTr 3HaTh OTBET JETEKTOpa Kak (YHKIHIO YHEPTUN
(OTOHOB U yriia najieHus (BKII0YAsi BO3MOXKHOE SKPAHHUPOBAHUE CAMUM BEPTOJICTOM).
[TosTOMYy HEOOXOIMMO OTKATMOPOBATH JAETEKTOP HA MPOBEICHUE TaMMa-CIIEKTPOMETPHUH C
BO3/lyXa 3apaHee, 10 IPOBEACHUS U3MEPEHUN.
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Bo Bpems monieTa B 3arpsi3HEHHOM paJiMOHYKIIMIAMH BO3JIyX€ CIIETyeT MPOSBIISAT
0C00YI0 OCTOPOKHOCTD ISl U30€KAHUS 3arpsi3HEHNsT 000PYA0BaHUS U 00TydeHUs] KOMaH/IbI.
KonneHTpanum paguoHyKIHI0B B BO3IyXe TOJDKHBI OBITh MaJIBIMH WIIM HE IPUHUMAEMbIMU B
pacuet. Ecnu oxxuaercst, 4To 1oJeT OyAeT MPOXOIUTh B 3arPSI3HEHHOM BO3IyX€, MOXKET
NOTpeOOBaTHCS IE3aKTHBAINS, @ PE3YJIbTaThl H3MEPEHHI MOTYT IOTPeOOBATh
JIOTIOJTHUTEITLHOTO MOITBEPIKICHUS H/MTH BEpUPHUKAIINH.

Jnst 6picTpOro onpeeneHns paauoakTUBHOIO 3arpA3HEHUS TEPPUTOPUHU U €€
KapTUPOBaHUs HEOOsA3aTeIbHO MpoBeieHne oToopa npod. OAHaAKO, €ClIU B HATUYUU UMEETCS
OoublIe BpeMeHHU, 0TOOp NPOO SABISIETCS TIOJIE3HBIM JUISI TEPEKPECTHON KaIMOPOBKU
pE3yabTaTOB BO3IYLITHOM Pa3BEIKHU.

Tlouck paduoakmusHwix UCMOYHUKOS

[Touck paTuoaKTHBHOTO UCTOYHUKA (MICTOYHHKOB) MOYKET MPOBOAUTHCS C TIOMOIIBIO
CMOHTHPOBAHHOTO B MallIMHE IPHOOPA HIIH NEUIKOM, HCHONIB3Ys PyYHON H3MEPHUTEIh
MOIIIHOCTH J103bl. Hanbosee mpuro HeM criocoooM OBICTPOTro MOMCKA raMMa-H3Iyqarominx
VCTOYHUKOB Ha OOJIBLIMX TEPPUTOPHSX SIBIISICTCS BO3AYLIHAS pa3Beaka. [lis Takoi pa3Beaku
HanOoee npuemiiemsl nerekropsl Nal(Tl). Ongnako, Takke MOTYT HCHIOIB30BaThCS U
IpUOOPHI C HOHU3AIMHHBIMU KaMepaMy, Ta30pa3psIHBIMU CYETYMKAMH, CUSTYHKH | elirepa-
Mrosutepa Wiy Jpyrue MoaXOoSIIHe H3MEPUTEIN MOIITHOCTH J03BI.

Baxknyto poJib B MpoBeIEHUN BO3AYIIIHON Pa3BEeIKU UTPAIOT MOTO/IHBIE YCIOBUSI.
[ToneTsl MOTYT MPOXOIUTH TOIBKO IIPH THEBHOM CBETE, HATMYUW BUJIUMOCTH Ha PACCTOSTHUH
1,5 kM uimu 6oee, HaMUUU 001aKoB He HUke 150 M Hal MOBEPXHOCTHIO 3EMITH.

PYKOBOJICTBO I10 PAJUALIMOHHOM 3AIIUTE ABAPUIMHBIX T'PYIIII

PekoMeHia1uu 1o BO3BpaLICHHUIO aBAPUIHHBIX pabounx (MaKCHMAIbHO JOMYCTHMBIC
NIOKa3aHUsl JO3UMETPOB aBAPHIHBIX PabOYMX) JOKHBI OBITh BEIPAKEHBI B €AMHUIIAX
HaKOIJICHHOH J103bl BHEIIHET0 00Jy4YeHUs 10 OKa3aHUAM IPSIMO-ITOKa3bIBAIOIIUX
JIO3UMETPOB, KOTOPast KOCBEHHO YYUTBIBACT IOTEHIHUAIBHYIO 403y OT MHTAISILIUOHHOIO
NOCTYIUIEHUs. ABapHiiHbIe pabouue JOJKHBI IPEeITPUHUMATh BCE Pa3yMHbIE YCHIINS, YTOOBI
HE IIPEBBICUTH JAHHOE 3HA4eHUE. /[030BbIE PEKOMEHAAIMH 110 BO3BPAILCHUIO aBAPUHHBIX
pabouux SBISIOTCS TOJBKO PEKOMEHJALMSAMU U JIOJKHBI ObITh OLIEHEHBI JUIS KayKI0M
aBapuifHOl cuTyaluu. PykoBoCTBO MO paualliOHHOM 3allUTe aBapUITHBIX pabouux
npencrasiero B Muctpykuuu Bl nokymenTa [3], a Takxe B MHcTpykiun A9 nanHoro
PYKOBOJCTBA.

[Tocne okOHYaHMS PaHHETO MEPHOA ABAPUU CIIEAYET NOATBEPAUTH OOIIYIO 103y,
MOJIYYCHHYIO aBapUHHBIM pa0OYMM B TCUCHHE ITOTO IEPHOJIA JI0 TOr0, KaK eMy OyzeT
MO3BOJICHO BBITIOJIHSTH JICHCTBUS, IIPU KOTOPBIX MOYKHO MOJABEPTHYTHCS JOMOIHATEITHHOMY
00JTydeHHIO.

I'APAHTUA KAYECTBA 1 KOHTPOJIb KAYECTBA

IMosieBble U3MepeHUus 1 OTOOP NMPOO

HekoTtopbie n3MepeHus IpoOBOIATCS Ha 1OJIe, B TO BpEMS Kak JIPyTUe - B
naboparopud, TJIe IPOXOTUT aHATU3 P00, OTOOPAHHBIX B MOJIEBBIX YCIOBUSAX. B 00enx
CUTYaIUSX JUTSI TOJTyYCHHUS CUCTBUTEIBHBIX PE3yIbTaTOB HA OCHOBAHUHU H3MEPEHHM
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HEOOXO0IMMO MPABHIILHO BBIMOJIHSATH MPOLIEAYPhI TPOBEACHNUS TOJIEBBIX padoT. Jlo Havyana
oTbopa npob cieayer NporuHGOPMHUPOBATH BECH MIEPCOHAT 00 UCIIOJIbYEMBIX MPOIIEAYpax
TaKUM 00pa3oM, 4YTOObI TapaHTHPOBATh OTOOP ISt U3MEPEHHUSI COOTBETCTBYIOIIETO
MaTepuaia, B JOJHKHOM KOJIMYECTBE M HEOOXOAUMOM CTPYKTYphI. Himkecnemyromas
uH(OpMAaIHs IPUBOIUTCS U3 JOKyMeHTa [9].

Memoowl

[ToneBoe u3MepeHne Wik 0TOOpaHHAs TPO0a JIOJDKHBI OBITH MTPEICTABUTETBHBI JIJIs
napaMeTrpa Wi MaTepuaia, KOTOpPbId He00X0IMMO MPOAHATU3NPOBATh. BONBIIMHCTBO
MapaMeTpoOB U MAaTEPUAJIOB U3 OKPYKAIOIIE CPEIBI BAPHUPYIOT B MTPOCTPAHCTBE U BO BPEMEHHU.
Hanpumep, moysa 0OBIYHO COCTOUT M3 YACTHI] Pa3IMIHOTO pa3Mepa, XMMHUECKHHA COCTaB U
MOBEPXHOCTHASI PEAKTUBHOCTh YACTHII YAaCTO BapbHPYET B 3aBUCUMOCTH OT HX pa3Mepa.
Bopxble Oaccelinbl, HapUMep, 03epa U OKeaH, O0OBIYHO XapaKTePU3YIOTCS HATMIHEM CJIOEB C
Pa3TMYIHBIMU PU3NYSCKUMHU U XUMUYCCKUMU XapaKTEPUCTHKAMH.

Jlo Hauana or6opa mpob ciIeayeT YeTKO ONpeeIUTh, KAaKOW MaTepHral MOAJIEKUT
0TOOPY, VIS TOTO YTOOBI 00ECTICUUTh MPEIICTABUTEIBHOCTh MaTepuaiia B nmpoode. Eciu
HE00X0AUMO 0TOOpaTh MPOOBI PACTEHUH, TO TOIHKHBI JIM B TPOOE COEPKATHCS KOPHU
pacTeHH, U €CIIM TOJDKHBI, TO CIICAYET JIM TIIATEIbHO OYUCTHTh KOPHHU OT TIOYBHI? Eciu
HE00X0IUMO 0TOOpaTh MPoOy aTMOCc(EepHBIX adp030JIei TaKUM 00pa3oM, YTOOBI OHa OblIa
NpeICTaBUTENbHA JIJIsl OOJBIION TEPPUTOPHUH, IMEET JIM 3HAUCHHUE HanpaBjicHue BeTpa? Ha
KaKOM BBICOTE HaJI 3eMJIeH cliefyeT oToOparh nmpoly? OnacHo U BIUSHUE HA COCTaB IPOOBI
COCEIHUX COOPYKCHUH MK akTUBHOCTH? [Ip0o0a moImKHa MPEeICTaBIIsATh, MaTEPUA LEIUKOM,
OJTHAKO HE JI0OJDKHA OBITh 3arpsi3HeHa MOCTOPOHHUMH Matepuaiamu. Cam mporecc oroopa
npoObI MOXKET BJIMATH HAa MaTepuai. Hanpumep, pu oT60pe mpoObl BOABI M3 HIKHKUX CIIOCB
03€pa MOXKHO [IEPEMECTUTDH BOLY U3 IIOBEPXHOCTHBIX CJIIOEB B HIKHUE, & [IOTOM JTY K€ BOAY
u oToOpatk. TakuM 00pazom, 10 Havana oToopa Mpod ciaeIyeT BHUMATEILHO U3YUUTh
noipoOHOCTH 0TOOPA TTPOO M OOPAIICHHS C HUMHU.

Iloozomoska u xpanenue npo6

Jlnst mpoBeieHrs MHOTUX BUJIOB U3MEPEHUI P00 OKpyKaroIel Cpelibl, TAKUX Kak
pacrteHwus, Bojia, arMoc(hepHbIe a3p030Ji, HE0OXOAMMO 0TOOPATh MPOOY M TIOCTAaBUTH B
naboparopuro 171 aHanu3a. MoxeT motpedoBaThCsl HEKOoTopas (hopma MmpeaBapuTeIbHON
MOATOTOBKM TaKuX MpoO 10 aHanu3a. Hampumep, mpoObl pacTeHUI MOKHO BBICYIITUTh UIH
030JIUTh, TPOOBI BOJIBI MOKHO OT(PUIBTPOBATh. TaMm, rie BO3MOXKHO, CIIeAyeT aHaTU3uPOBaTh
OTJIEITHHO TPYIIIHI P00 ¢ TOTEHIIUATHHO BEICOKMMH U HU3KUMH YPOBHSIMHU PAIMOAKTHUBHOCTH
JUIsl YMEHBILIEHUS BEPOATHOCTHU MEPEKPECTHOTO 3arps3HeHus. [IpenBapurensHas noaroToBka
00BIYHO U3MEHSIET (PU3NIECKOE COCTOSTHUE MPOOBI a, MHOTIa, XUMHUYECKoe cocTosiHre. Ha
ATare MIaHUPOBAHUS MOJATOTOBKU MPOOBI BAXKHO YYECTh CIIOCOO MPOBEACHHUS MOCIETYIOIIErO
U3MEPEHUS ¥ BO3MOXKHOCTB MTPOOBI OBITH TTOJIBEPTHYTON TaKOMY U3MEPECHHIO.

Crenmyronuii acueKkT, KOTOPBIH T0JKEH OBITh pACCMOTPEH Ha dTarle INIAaHUPOBAHUS U
MIPOBEJICHUS TIOJTOTOBKU MPOOBI, 3aKIF0YACTCSI B YCTAHOBJICHUH €IUHUIIBI U3MEPEHUS POOBbI,
Ha KOTOPYIO Oy/IeT mepecuynTaH Nody4eHHBIN pe3ynbTaT. Hanmpumep, nmpoOsl pacTeHuH,
MOYBHI HJIM OTIIOKEHUH OOBIYHO B3BEUIUBAIOT 0 MPOBECHUS aHANN3a, U Pe3yJIbTaT
OLICHHMBAIOT B MEPECUETE HA AMHUILY MACChl H/MIIM €AUHUILY TEPPUTOPHH, C KOTOPOU OBLIH
oToOpaHsl MpoOsl. OOBIYHO MPOOBI YKA3aHHBIX TUIIOB B3BEIIMBAIOT Cpasy Mociie 0Toopa
(MOKpBIi Bec), 3aTeM BBICYILIMBAIOT M CHOBA B3BEILIUBAIOT JI0 MPOBEICHHS aHam3a (Cyxou
Bec). OIHAKO B aBAPUITHOM CHTYaI[MK 3Tl BHICYITHBAHUS MOKET OBITh IpomyIieH. B pamkax
JAHHO MPOLEAYpPHI BXKHO 00ECIICUNTh, YTOOBI BCE MPOOBI BHICYIIMBAIKICH B OJIMHAKOBOM
CTETeHH sl IPEACTAaBIICHUS pe3ylbTara B IepecyeTe Ha eIMHHUILY CyXOro Beca. Y Ka3aHHOe
OTPaHUYCHUE OTMEHSETCS, €CIIM PE3YJIbTAThI MPEJICTABIIAIOTCS B IIEpECcUeTe Ha SMHHILY
MacChl WM TEPPUTOPHUH, C KOTOPOH MPOU3BOAMIN 0TOOp. Pe3ynbTaThl cienyer npeacTaBisTh
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B T€X )K€ eIMHUIIaX, 4To U cyuecTByromue JIYB, onpeneneHuble peryaupyoumm
BEJIOMCTBOM, TO €CTh B ITepecyeTe Ha CyXOi Bec, IN0OO Ha MepBOHAYAIBHBIN BeC TPOOHI.
Pemenus 06 ncnoab3yeMbIX BHIAaX MOJATOTOBKH TPOO MOTYT COIIPOBOKIATHCS CIIOKHOCTSAMH,
€CJIM MTO/ITOTOBKA MOXKET U3MEHUTDH CBOICTBA MPOOBI, KOTOPYIO HEOOXOAUMO U3MEPUTD.
Hanpumep, ecian Heo0X0AUMO U3MEPHUTh HAIMYKME B PACTECHUSX JIETY4Ero BEIECTBa,
HanpuMep, oja, Helb3sl IPOBOAMUTH MTOATOTOBKY IPOOBI TAKUM 00pa3oM, 4TOObI 0]
YIACTYUHIICS.

Koouposanue u pecucmpayus OaHHwIx

Bo Bpems oT6opa npod mim npoBeIeHus MOJIEBbIX U3MEPEHHH, Tpode 1
COOTBETCTBYIOIIEMY Ha0OPY Pe3yJabTaTOB OOBIYHO MPUCBANBAIOT KOJOBBIN HOMEP, KOTOPBIi
MO3BOJISIET MTPOBOAUTH MICHTH(PHUKAIIMIO Ha TIOCIEAYIONINX dTanax aHajan3a, pacyera,
perucTpanyy pe3yabTaToB. [IpocTas KOUPOBKa SBISETCS NIPEUMYIIECTBOM, TOCKOJIBKY
MO3BOJISIET YMEHBIIUTH BEPOSITHOCTH OLIMOOK MpH mepenave JaHHbIX. OTHAKO KOABI TOJIKHBI
OBITH B MEPYy XapaKTEPHBIMH JUTS PA3IHUHsI KaXXI0T0 Habopa Mpo0 1 TaHHBIX MEXTy CO00ii,
BBIJICJICHUS] HE OTHOCSIIUXCS K A€y Mpo0 M TAaHHBIX, KOTOPbIE MPOXOIST Yepe3
naboparopuro. Ciemyer mo3ab0TUTHCS 0 YETKOH MapKUPOBKE MTPOO U MOJIEBBIX JAHHBIX C
IENIbI0 YMEHBIIIEHHUS] BO3MOKHOCTH HETIPaBMIJIBHOTO CYMTHIBAHUS ITUKETOK M 3aMeTOK. YacTo,
0CcOOCHHO B TEYCHHUE dTarna 0Tdopa Mpod WM MPOBEACHUS MOJIEBBIX U3MEPEHUH, KeTaTeIbHO
MICTIOJIb30BATh KOJBI, COJIeprKalie HHPOPMAIIHIO O MecTe U/MIIH BpEMEHH 0TOOpa Wi
U3MepeHus, TM00 MpUpoIe MPOOBI M U3MEPEHHS.

[Tpu pa3paboTKe MPOTOKOIIOB Il PETHCTPAIINN PE3YIbTATOB IOJIEBBIX U3MEPEHUH
WM 0TOOpa Mpoo, a TaKKe MOCIEAYIOMINX PE3yAbTaTOB aHAIN3A, CIIEAYET YIeCTh
HEOOXOMMOCTh NPEICTABICHUS TOTEHIIMATBHBIM Oy TYIIIUM TI0JIH30BATENISIM JOCTATOYHO
MOJTHOUM MHQOPMAITNH JIJIS pacyeTa OKOHYATENIBHBIX pe3yabTaToB. OOBIMHO Ha 3Tare oToopa
po0, POBEICHUS MOJIEBBIX U3MEPEHUI U aHATUTHYECKOM UMEETCSI B PACTIOPSKEHUH
ropaszio 0oJbIie moApoOHON HHPOPMAIIH, YEM CUUTACTCSI HEOOXOIUMOM JIJIst
UHTEPIPETAIMU PE3YJIbTATOB, M PETUCTPUPYETCS TOIBKO HHPOPMAILIUS, KOTOPasi KaXKeTCs
HCO6XOHHMOﬁ HEMCJICHHO. Ha »rane HN3YUYCHHUA OKOHYATCIbHBIX PE3YJIbTATOB CTAHOBUTCA
OYEBUJIHBIM IOJIE3HOCTh HEKOTOPOH HE3apETUCTPUPOBAHHOMN MH(MOPMAIIH JIs
MHTEPIPETANN OTYYSHHBIX TaHHBIX. {15 n30e)aHuss BO3MOKHOW OTEPH TOJIE3HON
UH(POPMAIIUY BAXKHO B3SITh 32 OOBIKHOBEHUE JIEJIATh B )KypPHAJIC MOAPOOHBIE ITOJICBBIC U
1abopaTOpPHBIE 3aMETKH.

Xumuyeckuil u paouoxuMudecKuti aHaiu3

XUMUYECKUHN U PAIMOXUMHUYECKUI aHAJIU3 CIIETyeT MPOBOANUTH C HCIOIb30BaHHEM
YTBEPkJICHHBIX METOJIOB, COTJIACYIOIIUXCS C TAKOBBIMH B JIPYTHX JIA0OPATOPUSIX.
CrieruanibHbIe METO/IbI KOHTPOJISI Ka4eCTBa JIaHbI B TIPOIICTYPaX.

HccaenoBanus ¢ HCNOJIb30BAHUEM NIPUOOPOB

BaxHo, 4TOOBI BCE aHATMTHKH XOPOIIIO 3HAIH COOTBETCTBYIOIIUE MTPOIEITYPHI
MIPOBEJICHUS KaTHOPOBKH, KCIUTyaTalliy U OOCITY>)KUBaHUS TPUOOPOB, HA KOTOPHIX OHU
paboTaroT.

IIpubopor

Jns nognepxanus 3¢ hekTuBHOM paboThI MPHOOPOB, CIIEAYET YCTAaHOBUTH IpaduK Ux
Npo(HUIAKTHIECKOTO TEXHHYECKOTO 00CITy)KMBaHUs TaM, TJe 3To Heooxonumo. PaboTa
npubopa u Mo0kle, MPOU3BEICHHBIC HA HEM U3MEHEHUS, TOJKHBI PETUCTPHUPOBATHCS.
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Kanubpoexa

JLyist MHOTHX TIpHOOPOB MMEIOTCS B HATMYHH KATMOPOBOYHBIE CTaHAapTh. VI3MepeHus
ATHX CTaHAAPTOB MPOBOJAT IS MOTYICHUST KATHOPOBOYHOW KPUBOM, CBSI3BIBAIOIIICH
WHTEHCUBHOCTH CUTHAJIA TIPUOOpa C U3MEPSEMOU KOHIICHTPAIIMEH BEIECTBA W €T0
CBOWCTBOM. B Ipyrux ciydasx, KamuOpoBKa COCTOHMT U3 IPOBEPKH OJTHOM TOYKHU C MTOMOIIIBIO
OJTHOTO CTaHJAPTHOTO pedepeHcHoro mpubopa, UCTOYHMKA, MaTepHraia uin npoosl. s
ONTUMU3AINH KaueCTBa U3MEPEHUH aHAIMTHK JOJDKEH MCITONIb30BaTh COOTBETCTBYIOIINE
CTaH/aPTHI, METOIBI U YaCTOTY MPOBEICHUS KATMOPOBKH, a TAK)KE XPaHUTh JaHHBIC,
MIPOCIICKUBAIOIIUE CTAHIAPTU3AIUIO.

Oyenku ¢pono6ozo yposHs

AHAINTHUK JOJDKEH OBITh YBEPEH, YTO UCIIONb3YeMbIe I U3MEPEHUs: (POHOBOTO
YPOBHS METO/IbI, ABIISIOTCS aJJEeKBATHBIMU U U3MEPEHUS POBOIATCSA ¢ HEOOXOJUMOM
gactoToi. CemyeT perucTpupoBaTh pe3yabTaThl U3MEPEHUH (POHA U TPOBOIUTH HX
CTaTUCTHYECKNI aHAJIN3 JIJISl COOTBETCTBYIOLIEH KOPPEKIUMHU JTAaHHBIX, a TAK)KE ONPENEICHUS
¥ YCTPaHEHUs OTKIIOHEHUH, CBS3aHHBIX C TPUOOPOM WIIM PAJHOAKTUBHBIM 3aTrpsi3HEHUEM.

IIposepru cmabunvnocmu npubopa

AHaJUTHK JOJKEH OBITh BCErla HACTOPOXKE 1O TTOBOY JIFOO0H HECTaOMIBHOCTH
nprOOPOB, MCTIOJIB3YEMbIX JJIS TIOJTYYEHUS aHATUTUIECKUX TaHHBIX. PaboTa Beex
AIIEKTPOHHBIX JIeTanel mprudopa MOKET BapbUPOBATh BCIEACTBHE U3MEHEHHS (PAKTOPOB
OKpY>Karollel cpeibl, HalpuMep, TEMIIEPATYPhI U BIAKHOCTH, U YXYALIATHCS C TEYCHUEM
BPEMEHH; JlaXKe HOBbIE MPUOOPHI MOTYT UMETH cllabble B YKa3aHHOM OTHOIIIEHUU JETajH.
3apeructpupoBaHHas HHGOpPMAIHS O MTPOBEACHHBIX KATHOPOBKaxX MprOopa, N3MEPEHUX
¢doHa, BKIIOUask KOHTPOJIbHBIE IUAarPaMMBbl, SBIISIETCS OCHOBHOI 0a30i JaHHBIX,
HCTIONIb3YeMOM TSI OTICHKU CTa0MILHOCTH TIpHOOpa.

IIposepru kauecmea pabomoi
Crenyer pOBOAUTH MPEAIKCIUTYaTAIIMOHHBIC TECThI U MPOBEPKH KaueCTBa pabOThI
KaXX0r0 pubopa.

Ilonesvie u nabopamopHule 3anucu

W3mepenue siBisieTCs MOJIE3HBIM, €CTTH OHO PENPe3eHTATUBHO AJI H3y4aeMOro
MaTepuasa Ui napaMeTpa okpyxaroiei cienpl. [Tonesble 3anucu, cenaHHbIe B IIpoLecce
U3MepeHHil uiu or6opa Mpod, OOBIYHO SABJISAIOTCS OCHOBOM ISl OLIEHKU PENPE3eHTaTUBHOCTH
MpoObI WM MOJIEBOTO U3MepeHus. TOUHO Tak ke, 1abopaTopHbIE 3aMUCH, CACIIaHHbIC B
MpoIecCce aHamu3a MPoObl, CITy>KaT OCHOBaHUEM JIJIsl OLEHKH KauecTBa aHallu3a, ONpeaesIeHus
TOOBIX TIPOOIIEM, KOTOPBIE MOTYT HETATHBHO MOBJIHSITH HAa PE3yJIbTAT aHAIHM3a B CIIydae MX
BO3HUKHOBEHHUS BO BpeMs ero mposefeHus. [1o aToil mpuunHe cieayeT HarnpaBUTh BCe
YCHJIHSI Ha PETUCTPALIMIO BCEX aCMEKTOB METOa, KOTOPhIE MOTEHIIUAIEHO MOTYT
BO3/ICIICTBOBATh Ha PE3y/IbTaT U3MEPEHUS BO BpeMsl MOJIEBBIX U3MEPEHH uiin oTOopa npoo, a
TaK>Xe BO BpeMsl IMOJITOTOBKHU P00 1 X aHanuza. OOLUM MPaBUIOM JIOJKHO OBIThH
clenyronee: Kaxaas BO3MOXKHAsI OTHOCAIIASCS K JAeNly IepeMeHHas, KOTopasi MOXKeET ObITh
HCII0JIb30BaHa B pacyeTax, J0JKHA ObITh 3allMCaHa, JaXe €CIM 3TO OyJeT TOIbKO
KOHTPOJIbHASI TIOMETKA Ha popMme. DTH 3aliCH MOTYT MOHA00UTHCSI HE TOJIKO TOMY, KTO HX
c/ieNal, ¥ He TOJBKO B MEPUO/ BPEMEHH, KOTJIa OHM ObUIH CJIeJIaHbl, HO BO MHOTHX CIIy4asiX
3aMycy MOTYT MOHAI0O0UThCA B OyAyIIeM JpyruM JroasM. Takum oOpa3om, Uist TOTO 4TOObI
JIpyTrUe MOJb30BaTeNId CMOTJIH, TPOYUTAB 3AMTMCH, PEKOHCTPYHUPOBATH ONMMCAHHYIO CUTYAIIHUIO,
Ba)KHO BECTH 3aIlMCH YETKUM IOYEPKOM U SICHO BBIPAXKAaTh CMBICI HAITMCAHHOTO.
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Ilpeocmasnenue oanHvix

[Tpu npencraBneHny nanHbIX OTBETCTBEHHOMY 3a 3aIIUTY HACEICHHSI HEOOXOIUMO
yKa3aTh OIICHKY HEOINPE/ICICHHOCTH. 3HAUCHUS HEOTPEICIICHHOCTEH TOJIKHBI ObITh YKa3aHBI
7100 ¢ TOMOIIBIO0 TOYHOTO ONPEIENICH s, YTO OHH MPEJICTABISIOT, THOO C TOMOIIBIO
OIHCAHMSI ITYTH pacydeTa, MOCKOJIbKY MpocToe mojiokeHne X + Y MOXeT ObITh
WHTEPIPETUPOBAHO PA3IMIHBIM 00pazoM. M310KeHe HEOTPEIEIICHHOCTH JTOJKHO BKIIFOYATh
OIICHKH BCEX MPE/II0IaraeMbIX 3HAYUTEIbHBIX HCTOYHUKOB OIIHOOK, a TAK)KE YKa3bIBaTh,
MIOJTYY€H JIM PE3yNIbTaT Ha Tale MOJIEBBIX U3MEPEHHH, nim 0oTOopa mpod, aHau3a, Wil
OIICHKH JaHHBIX. ClIeyeT BKIIOYATh B ONMCAHUE UCTOYHUKH ONTUOOK, KOTOPBIE MOTYT
MOBJIMATH Ha OKOHYATEIILHBIN Pe3yNIbTaT B Mpe/eiiax MopsaKa MpeICTAaBICHHBIX 3HAYAIIHX

udp.

[1py mpe/icTaBIeHUU TAHHBIX CIEIYET HCIO0JIB30BaTh (POPMAT, COOTBETCTBYIOIIHIA
0XKHJIACMOMY MCIIOJIb30BAHUIO Pe3yIbTaToOB. TaONn4yHOE Tpe/icTaBlIeHnEe HHPOPMAITUH
H03BOJISIET MOJTHOCTBIO MPEICTABUTD YUCICHHBIC 3HAYCHUS U UX HEOTPEICICHHOCTb.
['pacdudeckoe - 0OBIYHO MO3BOJISET JY4IIIe BU3YATU3UPOBATH MPEIICTABISIEMbIN MaTepHall.
I[Tpu ucronb30BaHUM 00OUX YKA3aHHBIX CIIOCOOOB BaXKHO MPEICTABUTH, YTO JJISI YATAIOIIETO
MaTepualibl HUYTO He OyJeT HEMEIJICHHO OYCBH/THO, TOITOMY 3arojOBKH KOJIOHOK MM
JIereH/1a PUCYHKA JOJDKHBI BKIFOUATh BCIO HH(OPMAIIHIO, KOTOpast He0O0OX01uMa st
MMOHUMaHUs MPECACTABIACMBIX JaHHBIX. HpI/I NpeaACTaBJICHUU JAHHBIX BAXXHO COO6H13.TI)
TOJIBKO COOTBETCTBYIOLIEE KOJIMUECTBO 3HAYAINX [HDP. OOBIYHO MPOMEKYTOUHBIC
PE3yJIBTaThI OCTABISIOT 0€3 OKPYIJICHHS, @ OKOHYATEIbHBIH — OKPYIJISIOT JI0 MOAXOISIIETO
KoJM4ecTBa 3HaYamux udp. [leyaTs TabIKIl ¢ KOMIOBIOTEPA MOXKET IIPUBECTH K pacrieyaTke
pe3yabTaTOB HEKOTOPHIX TPOO B opmaTe ¢ OOIBIIMM KOJTMIESCTBOM 3HAKOB TIOCIIE 3aIISITOM.
Ecnu 310 npousoiiner, HeoOX0AMMO OTPEIAKTUPOBATH TAONHILY C LSO OrPaHUYCHHS
KOJIMYeCTBa 3Ha4Yanmx mudp 1o tpedyemoro.
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Buvinonusemcs: HMHCTPYKIHUA A0

Bcemu Ipynnamu KOHTPOJIb KAYECTBA PABOTHI Cmp.1us3
peazupoeanus PAJUAIIMOHHBIX ITPUBOPOB

Hean

[TpoBecTy mpendKCILTyaTallMOHHYIO TPOBEPKY U MPOBEPKY KauecTBa paboThl KaXKI0T0O
npudopa, KOTOPHI OyAEeT UCTIOIL30BATHCS B IIPOLIECCE PA3BEIKHU.

Oo0cyxaeHue

JUi1st TOro 4ToOBI OLIEHUTh PaJUalliOHHYI0O OIIACHOCTh HA BCEX JTalax aBapuH, TPEOYyIOTCs
npuOOPHI U3MEPEHHUS paAualii. BaykHO MPOBOIUTE COOTBETCTBYIOIIEE TEXHUIECKOE
o0CITy>)KUBaHHE U TIEPUOJMUECKYIO KaTHOPOBKY PainOIOTHIECKUX MPHOOPOB.

B nomnonnHenune k 3ToMy, T0JKHBI IEPUOJIUYECKH OCYIECTBISATHCS MPOBEPKU B MPOIECCE
SKCIUTyaTally MPUOOPOB paMallMOHHON Pa3BEIKHU, TakK K€ KaK M IMOCJe MPOBEICHUs JII000Tr0
HE3HAUYUTEIHHOTO TEXHUYECKOT0 00CITy:KUBaHUS TPUOOpa, HAIIPUMED, 3aMEHBI OaTapeeKk Uin
3aKperyieHus OosTaroerocs: Kabens.

Ipenocrepexenusi / OrpaHuveHust

Hwmxecnenytoriee sBiseTcss MHCTPYKIMEH, KOTOPYIO I'PYIIbl PearipoBaHUs JOJKHBI
BBITNOJHATH NEpe] OTIPAaBKOM Ha MecTo aBapuu. Eciiu rpymnmna oTnpaBieHa HEOCPEICTBEHHO
Ha MECTO JJIsl OKa3aHUs IOMOIIU TPYIIIE PearupoBaHusl, KOTOpas YK€ HaXOJIUTCs Ha MECTe,
JaHHAs1 UHCTPYKLUS I0JDKHA OBITH BBIIIOJTHEHA, KaK TOJIBKO ATO OynIeT ynoOHO, HanpuMmep, BO
BpEMs IEPECMEHKH.

Ha npoBepky Hammexaiei paboTsl IpudOpa B aBapuHON CUTYalluu IIOHAI00UTCS
meHee 10 MUHYT.

Hpnﬁopm / Pecypcnl
» KOHTpONBHBII HCTOYHHUK, COOTBETCTBYIONIUI BHTy U3TYUCHHUS, U1 U3MEPEHUSI KOTOPOTO
npeaHa3zHayeH npuodop

» Tlpubop, KOTOPBIH CIEAyeT MPOBEPUTH
» Kapra AO

Ilpeoskcnayamayuonnan nposepka

JleiicTBue 1
OcmoTpeTs mpudOp Ha MPEAMET BUIUMBIX (PH3HUECKUX MOBPEKICHHM.

JleiicTBHE 2
[TpoBepuTh yIOCTOBEpEHUE MK CEPTUDHUKAT O KaTHOPOBKE M OMPEIEIHUTh JIaTy KaTuOPOBKU
npubopa. Eciiu mepuoa nelicTBHsS KaTuOPOBKH UCTEK, CIASAYET BEPHYTh MPUOOP JJI 3aMEHHI.

IMPEAYNPEXJIEHUE

HE ucnonp3oBatek npudop, €Ciu nmepruo IeUCTBUS KaTuOpoBKU ncTek. OTHAKO B
clTydae eclid Apyrue mpruOopsl OTCYTCTBYIOT, IPOBECTH MPOBEPKY HMEIOIIETOCS TpHOopa.
Ecnu nokazanus nprubopa HaXOATCS B YCTAaHOBICHHBIX MpeeNiaX, MOKHO €ro UCIOIb30BaTh.
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KounTtpoJsb kayecTBa padoThl painallMOHHBIX NPUOOPOB Hucmpyrkyus AO, Cmp.2 uz 3

JleiictBHe 3
[TpoBeputs OaTapeiiku nmpudopa I TapaHTHH UX padodero coctosiHus. Ecnu Oatapeiiku He
paboTaroT, 3aMEHUTH UX Tepe] HadaaoM paboTsl Mpudopa.

JleiictBue 4
Y CTaHOBUTH CTPENIKY U3MEPUTEIBLHOTO MPUOOpa Ha HYJIb IIKaJIbl, UCIIOJIb3YSl MEXaHUYECKUI
WJIY 3JIEKTPOHHBIN KOPPEKTOP.

JleiictBHe 5

[TpoBepHTh YCTAaHOBKY BHICOKOBOJILTHOTO Os10Ka. J{71s1 MHOTO(YHKIIMOHAIILHBIX PUOOPOB
o0ecneuuTsn pa60Ty BBEICOKOBOJIBTHOI'O OJI0KA B COOTBETCTBHUU C BUJOM U3MEPSACMOTO
HU3JIYYCHUA.

JleiicTBHeE 6

YcTaHOBUTE TPUOOP HA HIKHUH, U3 UMEIOIIMXCS Ha IIKaJle, TUara3oH H3MEPEHHIA.
[Tonabmronats 3a paboToil mpudopa B HOpMAJIbHBIX yCIIOBUAX. Eciii 3aMedeHbl HEOOBIUHBIE
WA HEOXXHJIAaHHBIE SIBIICHUS, 3aperucTpupoBath ux B Kapre AO u BepHYTh pUOOD 115t
IIOYUHKHU.

Koumponws kauecmea padomut npuoopa

JleiicrBue 7/

Hcnonp30BaTh KOHTPOIBHBIN HCTOYHUK, COOTBETCTBYIOIIHIA BUTY U3JTyUCHUS, I H3MEPCHUS
KOTOPOT0 IpUOOp MpeHa3HaueH U Oy/IeT UCTIOIb30BATHCS ISl ONPEACICHHS 1
HOJTBEPIKACHUSI 0’KUIAEMbIX TTOKa3aHHUH 110 MPEIONPECICHHON KOHTPOJIbHBIM UCTOYHUKOM
reoMeTpuu cueTa. TaM, IJie 3TO OCYIIECTBUMO, CIIeIyeT OTKAITHOPOBaTh NPUOOP ISl pabOThI
Ha JBYX TpeTsx (2/3) monHoi MIKajIbl Ha KaKIOM JHaIra3oHe.

NPUMEYAHUE
[Tocne kanrOpOBKH CIEYET ONPEACTUTh OTBET MPUOOPa HAa KOHKPETHBIH
KOHTPOJIbHBIN HCTOYHUK. OOBIYHO, €CIIM MOKA3aHUs JO3UMETpa Uil H3MEPEHUS] MOIITHOCTH
110361 HaxoaTcs B peaenax +20% wim noka3anus paguoMeTpa 3arpsi3HeHHs TOBEPXHOCTEH
HaxomaTcs B npenenax +30%, mpuOopbl MPUTOIHBI K HCTIOIB30BAHUIO.

JleiictBHe 8
[TpoBOIUTH KOHTPOJIH KaYeCTBA PAOOTHI KaXA0T0 MpUOOpa B Havaje U KOHIE pabOThl KK 10
CMCHBI.

HNPEAYIIPEXIAEHUE
Ecnu pe3ynbTaThl KOHTPOJIS KayecTBa QYHKIIMOHUPOBAHUS MPHOOpa M0 OKOHYaHUU
paboThI CMEHBI OKA3aJIUCh OTPULIATEIbHBIMU, OTMETUTH 3TOT (PAaKT B COOTBETCTBYIOILIEH
Kapre, ncrionb3yeMoil 1151 perucTpanuy pe3yibTaToB U3MEpPEHH, U cooomuTh Crienuanucty
110 MOHUTOPHHTY OKpYyKaromien cpezbl / CHenuaincTy-pagnuoiory o TOM, 9YT0 HEKOTOphIE
Pe3yAbTATHI, OJTYYEHHBIE IPU MCIIOJIb30BAaHUH MTPHOOPA, MOTYT OKA3aThCsi COMHUTEIbHBIMHU.

JelicTBue 9

3aMEeHHUTH HEUCIIPABHOE 00OPYIOBaHUE U TOBTOPUTH KOHTPOIh Ka4eCTBA pa0OThI HOBBIX
pUOOPOB.
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KounTtpoJsb kayecTBa padoThl painallMOHHBIX NPUOOPOB Hucmpyrkyus AO, Cmp.3 uz 3

HeiicTBue 10

3aperucTpupoBath Bce JaHHbIe 0 mpudopax B Kapre AO. Ilo okoHuaHWyW 3a1aHusI BEPHYTH
3anonHeHHyto Kapty AO Cnienpaiucty mo MOHUTOPUHTY OKpYKarolei cpes! /
CrnenuaiucTy-paguosiory.
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Buvinonusemcs: HMHCTPYKIHUA Al

. Cmp.luz3
I pynnot paséedxu PA3BE/JIKA B OBJIAKE

OKpYfcaroueli cpeovl

Hean

[TpoBecT OTCIICKUBAHUE PACTIONOKEHHS 00JIaKa IMOMEPEYHO €ro OCH M YCTAHOBHUTH MPAHUIIBI
o0J1aka ¢ TOMOIIBI0 H3MEPEHHUH YPOBHEH MOIIIHOCTH aMOMEHTHOM JT03bI /151 OMPE/ICIICHUS . a)
IPEBBIICHBI JTM 3HaUeHUs JIeHCTBYIOINX YPOBHEH BMEIIATENBCTBA JUIsl 9BaKyallnH,
YKPBITHSI, OJIOKHpOBaHus mUTOBUIHOM xene3bl (JIYB1 u JIYB2), u 0) ciemyer Jiu BBECTH B
JIeCTBUE JT030BbIC PEKOMEH/IAIINH 110 BO3BPAIICHHIO aBapUITHBIX PabOYHX.

Oo6cyxaeHue
I[J'IH OTCIIEXKHUBAHUS 00J1aKa MOXKHO MCIIOJIb30BaTh HU3MCPUTCIIbHBIC HpI/I60pBI, PasMCIICHHBIC
Ha TPaHCHIOPTHBIX CPCACTBAX. Pa3B€I[Ka OCHOBBLIBACTCA HAa UBMCPCHUAX MOITHOCTHU JO3bI.

Ipenocrepexenusi / OrpaHuveHust

Bcerna cozHaBaiiTe 0OIacCHOCTh, KOTOPOU BBl MOXKETE IOABEPTHYTHCS B TIOJIEBBIX
YCIOBUSX, U IPUMEHSIHTE HEOOXOIUMBbIE MEPBI IPEAOCTOPOKHOCTU. HUKor1a He nmelTaliTech
MPOBOJIUTH KaKUe-HUOYIb AEWCTBUS B MOJIEBBIX YCIOBHIX 0€3 COOTBETCTBYIOIIUX CPECTB
3amuThl. Beerna 3HaliTe, Kak 9TH CPEACTBA UCIIOJIb30BATh.

Bce neficTBuS 10 MOHUTOPUHTY JOJDKHBI OBITH MPOBENICHBI TAKMM 00pa3oM, 4TOOBI
o0ydeHue nepcoHasa noaAAepKUBaJIoCh Ha pa3yMHO JOCTHKUMOM HU3KOM ypoBHE. UiieHbl
TPYIIIBI JOKHBI OBITH OCBEIOMIICHBI 00 YPOBHSIX JI030BBIX PEKOMEHIALNI 10 BO3BPAIIECHUIO,
a Tak)Ke BO3MOXKHOCTH 3arpsi3HEHUS paJAMOHYKJIMIaMH BCIEICTBUE UX BbIAIEHUS U3 00JaKa
C OXKIEM.

IIpu6opsi / Pecypcenl
» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)
» Oo6opynoBanue ['pynmbl pa3seiku okpyxatoriei cpeasl (KoHTponbHbil mepedens Al)

ﬂo omnpaejlieHus Ha mecmo

JleiictBue 1

1.1. I[lonyuuTs HAYATBHBIA HHCTPYKTAX U Ha3HaueHUe oT Crienuanicra o MOHUTOPUHTY
OKpyXatorie cpepl/CrenuanucTa-paanoora.

1.2. IlonyuuTh COOTBETCTBYIOIEE 00OpYyI0BaHKE, UCTIONBL3Ysl KoHTponbHbie nepeunu AQ
u Al

1.3. IIpoeputb npudopsl, ucnonb3ys Macrpyknuro AQO.

1.4. TlpoBectu mpoBepKy pabOTHI pauOCBSI3U MPH OTOBITUN IO HA3HAYEHHIO.

15. TIIposectu npoBepky GPS npu oTOBITHY 110 HA3HAYEHUIO.

JleiicTBHe 2

B cootBercTBHU ¢ MHCTPYKIHAME CIIENUAINCTa T0 MOHUTOPHUHTY OKPYKatOIIeH

cpenbl/Crienanucra-paaroiora:

2.1. 3aBepHyTbh npuOOPHI B IITACTUKOBYIO TUICHKY ISl H30€KaHUs 3arps3HeHus (3a
UCKITFOUYCHHUEM OKHA JETEKTOpa, €CIIM UMCIOTCSI B HAJIMYUH TaKHEe TPHOOPHI).

2.2.  BKIIOYHTH KHOIKY TPEBOTH Ha MPSIMOIOKA3bIBAIOIINX JT03UMETPAX.

2.3. Hagnerp cooTBeTCTBYIOININE CPEICTBA WHANBHUYATBHOMN 3aIIUTHI.
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Pa3Benka B o0Jiake Hnempyrkyus AL, Cmp.2 uz 3

INPUMEYAHUE

Ecnu mpubop nMeeT OKHO AETEKTOpa, TO 3aBepThIBaHHE MPUOOPA B IMIIACTHKOBYIO
IJICHKY JIJIs1 TPEAOTBPAIEHHUs 3arps3HEHUSI MOXKET MOBJIUATh HA TOYHOCTh U3MEpEHUs OeTa- u
HU3KOYPOBHEBOI'O raMMa-U3JIy4YeHHUs.

Ha ocHOoBaHuU nony4eHHON HHGOPMAITUK U peKoMeHaanuii oT CrieruanucTa mo
MOHHUTOPHUHTY OKpYy>Karoineit cpeapl/Crennanucra-paanosiora, OTBETCTBCHHBIN 3a aBapUitHOE
pearupoBaHue Oy/eT penaTh BOIPOC O MPOBEICHUN OJIOKUPOBAHUS IIIUTOBUIHON KEJE3HbI,
MCIIOJIb30BAHNUH 3aIIUTHOM OJ€XK/Ibl, PECIIMPATOPOB WIIA APYTUX CPEACTB UHAUBUIYAILHON
3aIIUTHI.

Ha nymu k mecmy npogedeHus MOHUMOpUH2a

JleiictBHe 3

Hal6mronaTh 3a ypOBHSIMH MOIITHOCTH aMOUEHTHOM 10361, UCTIOJIB3YS JIJISl TIPEICTABICHHS
NEPBBIX IaHHBIX U3MEPEHUI YpOBHEHN paauanui HauoJiee YyBCTBUTENbHBIN MPUOOp U
HIKany:

3.1.  Jlepatrh 103UMETp BHYTPH MAIIMHBI HAJI CHJICHHEM IIPH 3aKPBHITOM OKHE.

3.2.  Ilpm peructpaiuu ypoBHEH MOITHOCTH aMOMEHTHOH /10361 B 5 pa3 BbIlIe (hoHA U
Oonee yBenomMuThs Crienuanicta o MOHUTOPUHTY OKpY)KaroIIei
cpenbl/Crienanicra-paroiora o BalieM MECTOMOJI0KEHHH U MTOKa3aHusIX mpruoopa.

3.3.  IlpoBoauTh nanmpHElIIEe MOMEPEYHOE OTCIEKUBAHIE 00JIaKka B COOTBETCTBUH C
ykazanusMu CIieragucTa o MOHUTOPUHTY OKpYy»Karolei cpeabl/Creruanncra-
pajauosora.

Pa3zeeoka ¢ oonaxe

JleiictBue 4

Hcromnb3yst COOTBETCTBYIOIINH PUOOP ¢ OTKPBITHIM (+Y) 1 3aKpbIThIM (Y) OKHOM, IPOBECTH
paaralMoOHHYIO pa3BelKy, pa3MEeCTUB MPUOOP Ha YpoBHE mosica (mpumepHo 1 M Hax
HOBEPXHOCTBIO 36MJIM) U Ha YPOBHE 3eMiH (TpUMEPHO 3 CM HaJ| TOBEPXHOCTHIO 3eMITH) B
MI0JIO’KEHNUHU TpUOOpa AETEKTOPOM BHU3. 3aperucTpupoBaTh pe3yiabTaThl B Kapre Al.

IMPUMEYAHUE
Ecnu B mpubope ncnoib3yeTcsl HalpaBICHHBIN IETEKTOP, IPH MPOBEICHUN 3aMEPOB
Ha YpOBHE T0sICa HAaNpaBJICHHAs YacTh JETEKTOpa JIOJKHA OBITh HalleJIeHa BBEPX
(HampaBJIeHHE OT 3€MJIN) JUTSI NCKITFOUYEHUS BKJIa1a M3JIyYCHHS OT BBIMAJICHUN B TIOKA3aHUS
npuodopa.

JleiictBHe 5
OnpenenuTp, MOTHATO JIM 00JIAKO HAJl 3eMJICH, HaXOAUTCS JIM OHO Ha YPOBHE 3EMITH, WITH
MIPOIIIO HAJl TEPPUTOPHUECH, CpaBHUBAS TIOKa3aHUs IPUOOpa C TaHHBIMH TAOJIHIIHI.

Ecan Ha ypoBHe LCJIM HA YPOBHE 3eMJIH 3Hayur:
nosca; OO0 O3
OO0 O3
B+y = vy ) | B+y = vy 001aK0 ITOTHATO HAJ 3eMIIER
B+y > v B+y > v (0061aK0 Ha YPOBHE 3eMITH
B+y = v B+y > v (006J1aK0 MPOIILIO — 3arpsi3HEHUE TTOYBbI
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Pa3Benka B o0Jiake Hnempyrkyus AL, Cmp.3uz 3

OO — 0kHO OTKpBITO; O3 — OKHO 3aKPBITO

INPUMEYAHHUE
[Tpu moaTBEpKIEHUH MIPUCYTCTBUS 00JIaka Ha YPOBHE 3€MJIH, TPEOYETCs MPOBECTH
oT0O0p Mpo06 BO3AYyXa MO CpeAHEN JTUHUH 00slaka uik BOIu3u Hee. OnpeaeneHue cpeaHei
JIMHUU TPOBOJAT, UCTIOIB3Ysl IPUOOP € OBICTPBIM OTKIMKOM: BO MHOTHX CIIydasiX 3TO MOXET
OBITh paUOMETP MOBEPXHOCTHOTO 3arpsizHeHus, Hanpumep Nal nerekrop.

IMPEAYNPEXJIEHUE
[Tepuonuyecku npoBepsiTe TO3UMETPHI U B CIIydyae, €ClId IOKa3aHus IpuoopoB
IPEBBILIAIOT MPEAINMCAHHBIE YPOBHH, YBeAOMIIANTe Crenuaincra 1o MOHUTOPUHTY
OKpykarouieit cpeapl/Criennanyicra-paanoniora.
Jist m30ekaHust MPeKICBPEMEHHO pa3psiiku OaTtapei, BBIKII0YalTe Mpuodop, Koraa He
UCIIOJIb3YETE €ro, OJTHAKO TOJIBKO, KOTJa JOCTATOYHO YAAIUTECH OT 30HBI HAXOXKICHHUS
o0naka.

KOHmPOJZb 3A2PpA3ZHEHUA

JleiictBHe 6
[lepuoanyuecku MPOBOIUTH MOHUTOPUHT MAIIIMHBI M MIEPCOHANA; PETUCTPUPOBATH MMOKA3aHMUS,
BpeMs, pacnojiockenne B Kapre AS.

JleiictBue 7/

ITo oxoHYauun 3a/IaHuA IIPOBCCTU MOHUTOPHHTI IICPCOHATIA U O60py,Z[OBaHI/I$I, HUCIIOJIb3YA
Wuctpykunu AS u A8, nim 3arpocuTh moMoIs [ pynnsl MHAWBUAYaTbHOTO MOHUTOPUHTA U
€3aKTUBAIlIH.
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Buinonnaemcs: UHCTPYKIUA A2

Tpynnoii pazéedxu PA3BEJIKA BBITIAJIEHUHN HA Cmp.1uz 3
oKpyJcaioweli cpedbl 3EMJUIIO
Heanb

H3mepuTh ypOBEHb MOIIIHOCTH aMOMEHTHOMU JI03bI OT BBINA/ICHUN; YCTAHOBUTH TEPPUTOPHH,
rac ypoB€Hb MOIITHOCTHU aMOMEHTHOM J03bI OT BI)IHaI[eHI/If/'I CBUACTCIILCTBYCT O
HEO0OXOIUMOCTHU MPOBEICHUS TIEpeCceIeHNs WU BBEACHHUS 3alpeTa Ha MOTPeOIeHHE MUIIEBBIX
MIPOYKTOB JI0 0TOOpa MPO0; ONPEICTUTh MECTOHAXOK/ICHUE "TOPSIYUX YIaCTKOB" .

Oo0cyxaeHue

B uneanbHOM citydae H3MEpEHHSI MOIITHOCTH JTO3bI OT BBIMTAJICHHUH JTIOJDKHBI TPOBOUTHCS HA
OTKPBITOM HETPOHYTOM TEPPUTOPHH, YIATIEHHOW OT TPAHCIIOPTA, CTPOCHUH, IEPEBLEB, IOPOT,
30H aKTUBHOTO JBW)KCHUS TPaHCIIOPTa. HaunHATE ClielyeT ¢ TeppUTOpPHIA, T1Ie BO BpeMs
MOTIEPEYHOT0 OTCIIEKMBAHUS BBIOpOca/obaka HaOIr01aIuCh HanboJiee BHICOKHE YPOBHH
MOIIHOCTH JIO3bI. SIBIISFOTCSI MPUOPUTETHBIMU U3MEPEHUS Ha TEPPUTOPHUSX, TJE MPOILTH
0CaJK{ BO BPeMs JBIKEHHS 00aKa (J0Xk b, CHeT). B CBsI3U ¢ 3THM, “ropsSYrMHU ydacTKaMu”
HA3BIBAIOT MECTA, TJIe HAOII0JaeTCsl BHE3AITHOE U PE3KOE JIOKATHHOE TIPEBHIIICHUE MOIIIHOCTH
JI03BI HAJ[ CPEHUM YPOBHEM JIJIsl TAHHON TEPPUTOPHH.

Jlns oxBata u3MepeHus MU OOJIbILION TEPPUTOPUN PEKOMEHTYETCsl TPOBOJAUTH U3MEPEHUS C
JIBIDKYILETOCS TPAHCIIOPTa (TOPOKHBIM MOHHUTOPUHT) WIIM HCIIOJIb30BaTh Pa3BEIKY C BO3IyXa
(Muctpykuus A6). OmHAKO TOPOKHBIH MOHUTOPUHT SIBJIICTCS OYSHb HEHAICKHBIM
WHJUKATOPOM OOIINX BBIMAICHUM HA MECTHOCTHU. J1Ji1 KapTUPOBAHUSI MECTHOCTHU
OTpPaHUYEHHBIX Pa3MEPOB MOTYT OBITH UCTIOIB30BAHBI PYYHBIE H3MEPHUTETU MOLTHOCTH J03bI.

Bosee neranpHyro HHOOPMAIHIO O PaTHOHYKIHIHOM COCTABE BIMAICHUI MOXKHO TOJIYYUTh,
UCIIOJIB3YS TaMMa-criekTpomeTputo in-situ (Muctpykims ['1).

Ipenocrepexenusi / OrpaHuveHust

Bcerna co3HaBaiiTe 0OITacCHOCTb, KOTOPOM BbI MOKETE ITOABEPTHYTHCS B IIOJIEBBIX
YCIOBUSX, U IPUMEHSIHTE HEOOXOIUMBbIE MEPBI IPEAOCTOPOKHOCTU. HUKor/1a He nmblTaliTech
IMPOBOIUTH KaKI/Ie-HI/I6YI[B I[eﬁCTBHSI B ITOJICBBIX YCJIOBUAX 0e3 COOTBCTCTBYIOIIUX CPEACTB
3amuThl. Beerna 3HaiiTe, Kak 3TH CpeicTBa UCIIOIb30BaTh.

Bce neficTBUS 10 MOHUTOPUHTY JOJKHBI OBITH MPOBENICHBI TAKMM 00pa3oM, 4TOOBI
o0TyueHue nepcoHasa MmoaAAepKUBaJIOCh Ha pa3yMHO JOCTHKUMOM HU3KOM ypoBHE. UiieHbl
TPYIIIbI JOJ?KHBL OBITH OCBCIOMIJICHBI 00 YPOBHAX TO30BBIX peKOMeHI[aIII/Iﬁ 110 BO3BPAIICHHIO.

Ipu6opsi / Pecypcenl

» O06opynoBanue, odree i Becex rpymn pearupoBanust (KontponsHelii nepeders AO)
» O6opynosanue I'pymmsl pa3Beaku okpyxaroieii cpeabl (KoHTpoabHbIi nepeucHs Al)
,ZIO omnpaejieHuA Ha wmecmo

JleiicTBue 1

1.1. IMomyuuTh HauaNbHBIA UHCTPYKTAX U Ha3HadeHHE OT Crenuanncra 1o MOHUTOPUHTY
oKpykarouieit cpeapl/Criennanyicra-paanosiora.
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Pa3Beqka BbINaJeHUI HA 3eMJTIO Hnempyrkyus A2,Cmp. 2 u3z 3

1.2. TlomyuuTh COOTBETCTBYIOIIEE 000pyAOBaHUE, HCTIONB3Yd KonTposasHbie nepeunu AO
u Al

1.3. TIlIposeputs npubopsl, ucroaszys Uucrpykimio AQ.

1.4.  TIpoBecTH MpoBepKYy pabOTHI PATUOCBS3H MIPU OTOBITUH 110 HA3HAYCHHUIO.

15. TIlposectu npoBepky GPS npu oTOBITHH IO Ha3HAYCHUIO.

JleiicTBHe 2

B cootBercTBHU ¢ MHCTPYKIHsAME CIIENUAINCTa T0 MOHUTOPHUHTY OKPY KatOIIeH

cpenbl/Crienanuicra-paaoiora:

2.1. 3aBepHyTbh npuOOPHI B IITACTUKOBYIO TUICHKY ISl H30€KaHUs 3arps3HeHns (3a
UCKITFOUYCHHEM OKHA JETEKTOpa, €CIIM UMCIOTCSI B HAJIMYUH TaKHe TPHOOPHI).

2.2.  BKIIOYHTH KHOIKY TPEBOTH Ha MPSIMOIOKA3bIBAIOIINX JT03UMETPAX.

2.3. Hagnerp cooTBEeTCTBYIOININE CPEACTBA WHANBHIYAITBHON 3aIIUTHI.

INPUMEYAHUE
Ha ocHoBanuu nonydeHHsix oT Crienuaincta o MOHUTOPUHTY OKpYKaroIiei
cpenpl/Criernanicra-paanonora nHGOpMaIuk U pekoMeHaaruii, OTBETCTBEHHBIN 3a
aBapuiiHOE pearupoBaHue OyAeT pemarh BOIPOC 0 HEOOXOIUMOCTH OJIOKUPOBAHUS
IIUTOBUTHON KeJe3bl, UCTIOIb30BaHUS 3alIUTHON OJI€XK/IbI, PECITUPATOPOB WU JPYTUX
CPEJICTB 3aIUTHI.

Pa3zeedka evinadenuil Ha no4gy

JleiictBHe 3

[Tepemeriasich Briepe/ Mo Ka) 10 JOpOre Mo HAMPaBICHUIO K 3arpsA3HEHHOW TEPPUTOPHUH,
HAYMHATh U3MEPECHUS U3 MAIlIMHBI HA HUKHEM JIMala30He U3MEPEHUH (3aKphITOE OKHO
JIETEKTOPA), PETUCTPUPOBATh YUACTKH, TJ€ YPOBSHb MOIIIHOCTH aMOMEHTHOM J03bI B JIBa pa3a
npesbimact (GoHOBIH. Takke perucTpUupoOBaTh YUaCTKH, IJI€ MOITHOCTH /10361 B 10 pa3
npesbiiiaeT GoHoBbIe 3HaYeHUs (MpuMepHo 1 U3B/Yac) 1 y4acTKH, Ha KOTOPBIX MOIIHOCTb
10361 yBenuunBaercs Ha 10 u3s/gac, noxoxas 10 1 m3p/u.

IMPEAYNPEXJIEHUE

Bo Bpemst npoBeieHNss U3MEPEHUH U TIPOE3/1a 110 3arpsi3HEHHOW TepPUTOPUU
cTapaiirech u30eraTb MOBTOPHOT'O MOAHATHUS B BO3/IyX BBIIABIIUX HA MOYBY PaJUOHYKINIOB.

JleiictBue 4
3aperucTpupoBaTh pe3yabTaThl B COOTBETCTBYIOMIMX pasaenax Kaprter Al.

IMPEAYNPEXJIEHUE
[Tepuonuyecku npoBepsiTe TO3UMETPHI U B CIIydyae, €Clid IOKa3aHus IpubopoB
IPEBBILIAIOT MPEAINCAHHBIE YPOBHH, YBeAOMIIANTe Crenuaincra 1o MOHUTOPUHTY
OKpyKarouiei cpeapl/Criennanyicra-paanoiora.
Jiist m30ekaHust MPeKICBPEMEHHO pa3psiiku OaTtapei, BBIKII0YalTe mpuodop, Koraa He
ucnoib3yere ero. Ciaenyer NposBIATE OCTOPOKHOCTD JJIs IPEIOTBPALLEHUS IOBPEXKICHUS
OKHa U/WMJIH 3arpsi3HeHHs 30H1a/ IeTeKTopa.
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KOHmPOJlb 3A’PpA3HEeHUA

JleiicTBHe 5
[lepuoanuecku MPOBOUTH MOHUTOPUHT MAIIIMHBI M TIEPCOHANA; PETUCTPUPOBATH MMOKA3aHMUS,
BpeMs, pacniojiockenne B Kapre AS.

JleiicTBHeE 6

ITo oxoHYauun 3a/IaHuA IIPOBCCTU MOHUTOPHHTI IICPCOHATIA U O60py,Z[OBaHI/I$I, HCIIOJIb3YA
Wuctpykunu AS u A8, nim 3arpocuTh moMoIs [ pynnsl MHAWBUAYaTbHOTO MOHUTOPUHTA U
e€3aKTUBAIIIH.
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Buvinonusemcs: NHCTPYKIHUA A3

Ipynnoii paseedxu JO3UMETPUS OKPYKAIOIWENA | Cmp.-lus3
OKpyaHcarouyell cpedvl CPEbI
Hean

OteHuTh J1000€ TMOTEHIIMATBHOE YBETUYeHHE(s) YPOBHEH paralliy Ha TEPPUTOPHSIX,
MPUJIETAIOIINX K 30HE aBapUITHOTO BHIOpOCA paMOaKTUBHOCTH; PEKOHCTPYUPOBATH
TPaeKTOPHIO 00JIaKa W/ PaHaIlHOHHBIX TTOJIEH.

Oo6cyxaeHue

PexomenayeTcst mpoBOIUTh TO3UMETPHIO OKPYKAFOIICH Cpe/Ibl B 30HE U BOKPYT 30HBI
MpeArnojaraeMoro HaxoxaeHus: ooyaka. CienyeT nposiBIsATh OCTOPOKHOCTh MPHU BHIOOpE
MOJXOSIINX JIsI MOHUTOPUHTA OKpYy>Karomen cpeant TJI/.

Ipenocrepexenusi / OrpaHuveHust

Bce TJIZI nomKHBI OBITH 3aIIUIIEHBI OT OOIYYEHHSI B IPOIIECCE XPAHEHHUsI, YCTaHOBKH
Y BO3BpAILECHUS.

IIpu6opsi / Pecypcenl

» TJI nist 1o3UMeTpHH OKPYKaIOIIeH cpeIbl

» O06opynoBanue, odree i Becex rpymn pearupoBanust (KontponbsHelii nepeders AO)
» O6opynosanue I'pymmsl pa3Beaku okpyxaroieii cpeabl (KoHTpoabHbIH nepeucHs Al)

Jlo omnpaenenusn na mecmo

JleiictBue 1

1.1. IlomyyuTh HauaNbHBIA UHCTPYKTAX U Ha3HadeHHe oT Crernuanrcra 1o MOHUTOPUHTY
OKpyxaroriei cpeapl/Crenuanncra-paanosora.

1.2. TlomyuuTs cooTBeTCTBYIOIIEE 0OopynoBanue u TJIJI, ncrons3ys KonTpoasHbie
nepeunn AOu Al.

1.3. TIIposeputs npubopsl, ucroaszys Uuctpykimio AQ.

1.4.  TIpoBecTH NMpoBEpKYy pabOTHI PATUOCBS3H MIPU OTOBITUH 110 HA3HAYCHHUIO.

15. TIlposectu npoBepky GPS mpu oTOBITHH IO Ha3HAYCHUIO.

JleiicTBHe 2

B cootBercTBHU ¢ MHCTPYKIHAME CIIENUAINCTa T0 MOHUTOPHUHTY OKPY KaOIIeH

cpenbl/Crienanuicra-paaoiora:

2.1.  3aBepHyTh MPHOOPHI B IIIACTUKOBYIO TUICHKY JUTsl H30€KaHUS 3arps3HEeHus (3a
UCKITFOUYCHHUEM OKHA JETEKTOpa, €CIIM UMCIOTCSI B HAJIMYUH TaKHEe TPHOOPHI).

2.2.  BKJIIOYHTH KHOIKY TPEBOTH Ha MPSIMOMOKA3bIBAOIINX TO3MMETPAX.

2.3. Hanerb COOTBETCTBYIOIINE CPEICTBA MHIUBUIYaIHHOMN 3AIIUTHI.

NPUMEYAHUE
Ha ocHoBanuu nonydueHHbix oT CrieruaincTa Mo MOHUTOPUHTY OKpYKaroIiei
cpenpl/Crieruanicra-paanonora nHGOpMaIuk U pekoMeHaaruii, OTBETCTBEHHBIN 3a
aBapuiiHOE pearupoBaHue OyAeT pemarh BOIPOC 0 HEOOXOIUMOCTH OJIOKMPOBAHUS
[IUTOBUTHON KeJe3bl, UCTIOJIb30BaHUS 3alIUTHON OJI€XK/IbI, PECTUPATOPOB WU JPYTUX
CPEJICTB 3aIUTHI.
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[Tocne nomydyenust TJIJ] kaxkgast rpymmna HeCeT OTBETCTBEHHOCTh 32 OCTOPOKHOE
obparmenue ¢ TJI/] Bo Bpemsi TpaHCHOPTUPOBKH, a TaK)Ke BO3BPAILIEHUE B CITyyae
HEUCIOJIb30BaHNUS.

Ycemanoeka 0ozumempoe 0na monumopunza okpyscarouieii cpeovt

JleiictBHe 3

CrenoBath Ha y4acTOK(KH), ykazaHHble CIICIIMATUCTOM [0 MOHUTOPUHTY OKPY)KaIOIIeiH
cpenpl/CrienanicToM-paanoioromM. HalTi yqacTok Ha OTKpBITONH MecTHOCTH. Ecii B
HamnunK umeeTcs: GPS, BBIOpaTh MECTOIOI0OKEHNE U 3apeTUCTPUpoBaTh ero B Kapte A2, B
ciryyae orcyrcTBusi GPS - onpenenuTs MecTornonoxxeHue, HAHECTH €ro Ha KapTy |
3apeructpupoBaTh B Kapre A2. U3mMepuTh MOIIHOCTh aMOMEHTHOM JI03bI B MECTE
HaXOXKJCHUS U 3aHeCTH pe3ynbTar B Kapry A2.

NPUMEYAHUE
Bo Bpems TpaHCHOPTHPOBKU XpaHUTh KOMIUIEKT TJI/] B MecTe HauMeHbIIEN
BEPOSITHOCTH MOBPEIKACHUSI, 00JyISHUS WA BO3EHCTBHUS Teruia (HampuMep, B CBUHIIOBOM
SIIHKE WU KOHTEHHEpeE).

JleiictBue 4

ITomectuts nBa no3umerpa TJI/] B repMETUYHBIN IUIACTUKOBBIN IMAKET ¥ KPEIKO 3aKPEIUTh
UX Ha CTOMKE UM MOJACTaBKe, 00paTHB HX 110 HAMPABIEHUIO K LIEHTPY ciela obaka iu
HUCTOYHUKY. Y cTaHoBUTh TJIJ] Ha BbICOTE MPUMEPHO OJTHOrO METpa Haj 3emiieil. He
nomewmats TJI/] Ha BCXOZbI MU B MIOJIO’KEHUE KOHTAKTA C IOBEPXHOCTHIO 3€MIIH.

INTPUMEYAHUE

TJI/] mOJKHBI OBITH YCTAHOBJICHBI TAKUM 00pa30M, YTOOBI OHU HE OBUTH MTPUKPBITHI
CTOMKOIA.

JleiictBHe 5
3apeructpupoBath B Kapte A2 Homepa TJI/] u pacronoxeHre MecT X YCTaHOBKH JIJIst
nocieayomel ux 3aMmensl. OTMeTuTh Jaty/Bpems ycraHoBku TJI/] Ha MecTHOCTH.

JleiicTBHE 6
[Mocne ycranoBku Bo3BpatuTh Kapty(bl) A2 Cenuaiucty o MOHUTOPUHTY OKPYKaroIeit
cpensl / CrienuanicTy-paaromory.

Bo3sspawenue (cuamue) 0o3umempos

JleiicTrBue 7/

Bce ycranoBnennbie Ha MectHOCTH TJI/] 10J1KHBI OBITH BO3BpAIlIEHbI, KaK YKa3aHO
CrienuaaucToM 1o MOHHTOPHHTY OKpY:Karomiel cpeapl/CrenuanicTOM-paaioIoroM.
JleiictBHe 8

ITepen Tem, kak casaTh TJI/] ¢ MecTa ycTaHoBKHY npoBecTH ucciaenoBanue TJI/] Ha nmpenmer
PaIMOAKTUBHOIO 3arps3HEHUs, UCIIOJIB3YsI COOTBETCTBYIOIIME TPUOOpa OOHAPYKEHUS
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3arpsi3HeHus. Ecnu oOHapykeH pagnoakTUBHO 3arpsi3HeHHbIi komriekT TJI/], usonuposats
WX OT OCTAJILHBIX U MPWIOKUTH JaHHBIEC MMOKa3aHU nMprubopa. 3aHeCTH MoKazaHus npudopa B
pasnen npumedannii Kapter A2.

INPUMEYAHUE
Ha 3arpsi3HEHHBIX TEPPUTOPUSX, TAE IPSIMON KOHTPOJIb PAIMOAKTUBHOTO 3arPsI3HEHMS
TJI/] HETIPUTOIEH BCIICJICTBUE BBICOKOTO (JOHOBOTO YPOBHS, CIIEAYET MPOBECTH YKAa3aHHOE
uccienoBanue mnozxe. Jlo sroro momenTa obpamiarbces ¢ TJI/] cneqyer Takum o6pa3oM, Kak
OyZATO OH 3arpsi3HEH.

JelicTBue 9

YnakoBaTh Kaxablii cHATBIA Ha0op TJIJ[ Bo BTOpOIi MIaCTUKOBBIN AKET COOTBETCTBYIOLIETO
pa3Mepa. B ciydae Hanuuus paJuoaKTUBHOTO 3arpsA3HEHUS JO3UMETPA CAEIaTh IIOMETKY Ha
nakete u B Kapre A2.

JleiictBue 10

Y6enuthces, 4To UAeHTU(UKAMOHHBIE HOMepa Ha cobpanHbiX TJIJ] coBmagaroT ¢ HoMepamu,
3apeructpupoBaHHbiMU B Kapte A2. OTmMeTuTh naty u Bpems castus TJI/]. B ciydae
noBpexaeaus wim yrepu TJIJ ormeruts nannbiii pakt B Kapre A2.

JleiicTBue 11
Bossparuts Bce coopannbie TJIJ] BMecte ¢ 3anonHeHHON KapToii A2 Cnenuaiucty mo
MOHHUTOPHUHTY OKpYyKaroiei cpeapl/CrennanrncTy-paanosiory.

ITPUMEYAHUE

Bo Bpemst TpaHCcniopTHpPOBKH conepxkaTh Bce TJIJ] B 9kpaHUpOBaHHOM KOHTEHHEpE
JUI. MUHUMH3ALMU BO3MOXXHOCTH MOBPEXKJIEHUsI, yTepy Win oOydeHust. KommiekTs
3arpsAA3HEHHBIX U He3arpsAsHeHHbIX TJI/] cienyer comepxaTs pa3aenbHO.

KOHmPOJlb 3a’PpA3HEeHUA

JleiictBue 12

[Tociie BO3BpalleHUs MPOBECTH MOHUTOPHHT IEPCOHANA  000pyI0oBaHus (KOHTPOJIb
3arps3HeHus), ucnonb3ys Mucrpykimun AS u A8, uin 3anpoCcHTh TOMOIIE I pyIImb
HHAUBUAYAJIbHOI'O MOHUTOPUHI'A U AC3aKTUBAIIUH.
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Buvinonnsemces. WHCTPYKLUS A4

. ) S Cmp.luz 4
pynnou paseeoku MOHUTOPHUHI' UICTOYHUKA

OKpYfcaroueli cpeovl

Hean

OI_ICHI/ITB YPOBHH MOIITHOCTH aMOUEeHTHON J03bI BOIN3HU pPaairuoOaKTUBHOI'O HCTOYHHKA U
CBOCBPEMEHHO MPEA0CTaBUTh MHPOPMAITUIO, HA OCHOBAHUH KOTOPOH MOXKET OBITh MPUHSATO
pPEUICHUEC O BBEACHUHU 3allIUTHBIX MepOHpHHTI/Iﬁ U NIOMCIICHUHU NCTOYHHUKA B Oe3ormacHoe
MECTO.

Oo0cyxaeHue

ABapuu Cc BOBJICYEHHEM 3aCTPSBUIMX MM OTKPBITHIX HCTOYHUKOB SIBJISIOTCS Hanbosee
IPOCTBIMH C TOUYKH 3PEHUS MPOBEICHUSI MOHUTOPUHTA. MOIIHOCTh 103bI BOIHU3H
00JIy4eHHOTO HCTOYHHUKA MOXKET OBITh mopsiika 1 ['p/uac wim BbIlLe.

ABapuu Cc BOBJICUEHHUEM YTEPSIHHBIX MM YKPAJECHHBIX HCTOUHUKOB SBIIAIOTCS Hanbosee
TPYZIHBIMU AJISl NIPOBEJEHHUS MOHUTOPHUHTA. B Takux ciaydasx MOKeT ObITh MOJE3HBIM
paccMOTpeTh UCTIOIB30BaHKE adpodoTochbeMku. OTHAKO BO MHOTHX CIy4asXx HCTOUYHHK
HaXOJAT B KOHTEHHEPE, U CUTyalUsl COITPOBOXKIAETCS HEBBICOKUMHU YPOBHSIMHU MOIIIHOCTH
JIO3BI.

ITpu BeIOOpE IPUOOPOB ISl UCTIONB30BAHUS CIEAYET IPUHATH BO BHUMAHHE BbIIICYKa3aHHbIE
aCIEKTBHI.

Ipenocrepexenusi / OrpaHuveHust

Bcerna co3HaBaiiTe 0nacHOCTh, KOTOPOU BbI MOYETE MOJIBEPTHYTHCS B TOJIEBBIX
YCIIOBUSIX, U TPUMEHSNUTE HEOOXOIUMBbIE MEPHI PEIOCTOPOKHOCTU. HUKOT1a HE MBITalTECH
MIPOBOANTH KaKre-HUOYIb JEHCTBUS B MOJEBBIX YCIOBUAX 0€3 COOTBETCTBYIOIIUX CPEICTB
3anuThl. Beerga 3HaiTe, Kak 3TH CpeJICTBa UCIIOIb30BaTh.

Bce aeiicTBHsI 0 MOHUTOPUHTY JOJKHBI OBITH MPOBEICHBI TAKUM 00pa30M, 4TOObI
00JTydeHue repcoHalia MmoAepKUBAIOCh HA pa3yMHO JOCTHKUMOM HU3KOM ypoBHE. UJIeHBI
TPYMIbI OJKHBI OBITh OCBEAOMIICHBI 00 YPOBHSX J030BBIX PEKOMEH/IAIIMI IO BO3BPAIICHHUIO.

Ipu6opsl / Pecypcebl
» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)
» Oo6opynoBanue ['pynmbl pa3seiku okpyxatoriei cpeasl (KoHTponbHbii mepedens Al)

ﬂo omnpaejlieHusa Ha mecmo

JleiictBue 1

1.1. IMomyyuTh HauaNbHBIA UHCTPYKTAX U Ha3HadeHHe OT Crernuanrcra 1o MOHUTOPUHTY
OKpyxarotiei cpeapl/Crenuanncra-paanosora.

1.2. TlomyuuTh COOTBETCTBYIOIIEE 000pyAOBaHUE, HCTIONB3Yd KonTposasHbie nepeunu AO
u Al

1.3. TIlposeputs npubopsl, ucroaszys Uuctpykimio AQ.

1.4.  TIpoBecTH MpoBepKYy pabOTHI PATUOCBS3H MIPHU OTOBITUH 110 HA3HAYCHHUIO.

15. TIlposectu npoBepky GPS npu oTOBITHH IO HA3HAYCHUIO.
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JleiicTBHe 2

B cootBercTBHU ¢ MHCTPYKIHAMH CIIENUAINCTa T0 MOHUTOPHUHTY OKPYIKaOIIeH

cpenbl/Crienanucra-paoiora:

2.1. 3aBepHyTh MPUOOPHI B IIIACTUKOBYIO TUICHKY JUTsl H30€KAHUS 3arps3HEeHus (3a
UCKITFOUYCHHEM OKHA JETEKTOPa, €CIIM UMCIOTCSI B HAJIMYUH TaKHe TIPHOOPHI).

2.2.  BKIJIIOYATH KHOIKY TPEBOTH Ha MPSIMOMOKA3bIBAOIIMX TO3MMETPAX.

2.3. Hanerb COOTBETCTBYIOIINE CPEICTBA HHIUBUIYaIHHOMN 3AIIUTHI.

NPUMEYAHUE
Ha ocHoBanuu nonydeHHsix oT CrienuaancTa o MOHUTOPUHTY OKpYKaroIiei
cpenpl/Criernanicra-paainonora nHGOpMaIuk U pekoMeHaaruii, OTBETCTBECHHBIN 3a
aBapuiiHOE pearupoBaHue OyAeT perarh BOIPOC 0 HEOOXOIUMOCTH OJIOKMPOBAHUS
IIUTOBUTHON KeJe3bl, UCTIOIb30BaHUS 3alIUTHON OJI€XK/IbI, PECITUPATOPOB WU JPYTUX
CPEJICTB 3aIIUTHI.

Monumopunz ucmoynuka

JeiicTrBue 3
BxirounTs npubop nepea BXOJ0M B 30HY MPEANOIAaraeMoi MOBBIIIIEHHOW MOIITHOCTH J103bI.

NPUMEYAHUE
Hcnonp30BaTh JO3UMETPBI COOTBETCTBYIOIIETO JUAMa30Ha W3MEPEHUSI MOLTHOCTH
J03b1. PaccMOTpeTh UCTIOIb30BaHUE MPUOOPOB € TEIECKOMUYECKUMH YJIMHUTEIISIMU B
CUTYAIUSAX C BHICOKMMH MOIIHOCTSIMU JI03bI, THOO JJI OIIEHKU (PU3NYECKU HETOCATAEMBIX
YYacTKOB.

JleiictBue 4

4.1. HV3mepuTh MOIIHOCTH 03Bl OT UCTOUHUKA. OTMETUTH PACCTOSHUE OT UCTOUHHUKA.
Ecnu npu u3mepeHnn npou3oiies KOHTaKT ¢ UICTOYHUKOM, CJIEIYeT yKa3aTh 3TOT (DaKT
HapsIy ¢ TOKa3aHUSIMU MOIIHOCTH JIO3bI.

HNPEAYIIPEXIAEHUE
Ecnu nokazanus J03UMeETpa 3alIKaIuBaloT, OTXOJUTE OT UICTOYHMKA /10 TEX IOp, MOKa
He OyIyT MOJTy4eHbI pe3y/IbTaThl B paMKax LIKalbl IPHOOpPa U OTMETHTE PacCTOSIHUE, HA
KOTOPOC BbI YAAIHUIIHUCH OT HCTOYHUKA. Ecan HeBO3MOXKHO IMMOJIYYUTDb IMOKa3aHUs B IPpEaACiIax
IIKAJIBI IPHOOPA, UCTIONB3YITE B OTYETA “TIOKA3aHUS 3alIKATUBAIOT U TyMaiiTe o
COOCTBEHHOM 0€30MMacHOCTH U O€e30MacHOCTH OKpyxarouux. Hemeanenno nndopmupyiire
CrenManucTa o MOHUTOPHHTY OKpYyKaromei cpeapl/Crienuanucra-paauonora

4.2. llpu cMmenranHOM OeTa- U TaMMa-M3JIyYeHHUH CIIEAYET U3MEPATh MOUTHOCTH JTO3BI C
OTKPBITBIM U 3aKPBITBIM OKHOM JUIsl OeTa-u3IydeHus. DTO JaCT OTHOCUTEIBHOE
yKa3aHUE Ha YpOBEHb MOILIHOCTHU J03bl O€Ta- U raMMa-U3J1y4eHusl.

4.3.  Ecnu oxuaaercs npucyTcTBre Oera- min anbda- U3JIydyeHus, clieayeT pacnosiaraTb
npuOop BOIM3U OBEPXHOCTU UCTOYHHMKA. Heo0X0a1MMo 1103a00TUTHCS O TOM, YTOOBI
npubOp He OKa3aJICs 3arpsi3HEH PaJUOHYKINIAMH.

JleiictBHe 5
Ecnu uctounuk He BHUJICH, HCHOHBSYﬁTC OJIMH U3 HUKCCIICAYIOUX MCTOAO0B JJIA
OnpeaAcCICHUA €TI0 MECTOIIOJIOKCHH .
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5.1.  Jlepxwute npudOp B BHITAHYTOH pyKe U MOBOpAauMBaiTECh BOKPYT CBOEH OCH JI0 TEX
TI0p, MOKA HE 3apEeTrUCTPUPyeTe MUHUMAIbHOE 3HAYCHHE MOIITHOCTH JO3bI (15t
00JIbIIMHCTBA TPUOOPOB MUHUMAJIBHOE 3HAUEHNUE PETUCTPUPYETCS, KOTa UCTOYHUK
HaXOJIUTCS 33U MpUOOpa U 3a Balllel CIMHOM, a Ballle TeJI0 SKPAHUPYET U3ITydYeHHUE
OT MCcTOYHMKA). HanpaBneHne K MICTOYHUKY COOTBETCTBYET JIMHUH, IPOBEICHHOW OT
nprbOopa uepes3 LHEHTP Tela H3MEPSIOIIEero (OUYeHb MPHOIU3UTEIBHO).

INTPUMEYAHUE

Meton "3puTenbHON ocu” NTydllie MPUMEHATH MPU UCTIOIB30BaHUU JAETEKTOpA C
KOJUTUMATOPOM.

5.2.  AnbTepHATHUBHBINA crIOCO0: IO TOYKAM U3MEPEHHS OJIMHAKOBON MOIIHOCTH J03bI
BBIYEPUYUBACTCS OKPYKHOCTD U MIPEATNIOIAracTCs HaX0XKACHUE UCTOYHUKA
NpUOIU3NUTENBHO B IEHTPE OKPYKHOCTH.

INPUMEYAHUE
OO6IOMKY WM IpyTHe TOMEXHU BOJIM3M HCTOYHHUKA MOTYT OCIa0IsITh YPOBHU
paauanyu, 4To MOXKET MPUBECTH K PETUCTPALIUU PA3IMYHBIX YPOBHEW MOITHOCTH JI03bI Ha
OJIMHAKOBBIX PACCTOSHUSAX OT UCTOYHHKA.

5.3. I'pyOoe mpenmnonoxeHne 0 pacCCTOSHUN MOKET OBITh MOJYYEHO HAa OCHOBAHHUH
M3MEPEHHS MOIIHOCTH J03bI B JIBYX TOUKAX IO 3pUTEIHHOM OCH C UCTIOJIb30BAHUEM
00paTHO MPOMOPIMOHANIEHOM 3aBUCUMOCTH KBaIpaTOB PACCTOSHUH.

Hcrounnk
d = M1 M2 %
1
d d, )
d

e
d; = ajibHEEe PACCTOSTHHE OT UCTOYHHKA [M]
d; = OJIMKHEE PacCTOSHUE OT HCTOYHUKA [M]
d = pacCTOSHHE MEXTy ABYMs TOUKaMu u3Meperust M1 u My

1 = MOIIHOCTh JI03bI B TOUYKE U3MepeHust M1
D, = wmowmnocts 10351 B TouKe n3Mepenus M,

NPEAYIIPEXJIEHUE

Crnietyet ObITh OCTOPOXKHBIM, MTOCKOJIbKY HAJUYHE JIOKAJTLHOM 3aIlIUTHI MOKET CO3/1aTh
OYE€Hb HEOJHOPOJAHOE PaIHALMOHHOE II0JIE, YTO MOXKET IIPUBECTU K PETUCTPALIMU BHE3AITHOTO
YBEJIMYEHHUSI MOIIIHOCTH J03bI WM HEHAJIE)KHOM OLICHKE PaCIIONIOKEHHUS.
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JelicTBue 6
3aperucTpupoBaTh Bce gaHHbIe B KapTe A.

IMPEAYNPEXJIEHUE

[Tepuonuyecku npoBepsiTe TO3UMETPHI U B CIIydae, €ClI IOKa3aHus IpuoopoB
IIPEBBILIAIOT MPEAINCAHHBIE YPOBHH, YBeAOMIIsANTe CreruairncTa 1o MOHUTOPUHTY
OKpyKaromiei cpeapl/Criennanyicra-paanoiora.

Jnist m30ekaHust MPeKICBPEMEHHO pa3psiiku OaTtapei, BBIKII0YalTe mpuodop, Koraa He
ucnosb3yere ero. Ciaenyer nposBIATE OCTOPOKHOCTD JJIs IPEIOTBPALLEHHS IOBPEXKICHUS
OKHA W/WIH 3arpsi3HEHHs 30H1a /IeTeKTopa.

Ecnu ucTouHNK He yalieH ¢ TeppUTOpUH, TIOMHUTE O HEOOXOAUMOCTH IIOMETUTh U
OUYEPTHUTH €€ s n30exKaHus IPUOIMKESHHUS JII0JIeH K HICTOYHUKY Ha CIIMIITKOM OJIM3KO0e
paccTosiHueE.

KOHmPOJlb 3A’PpA3HEHUA

INPUMEYAHUE
He cnenyer urHopupoBaTh BO3MOXHOCTh PaIMOAKTUBHOTO 3arpsI3HEHUS J1aXKe, €CIIU B
aBapyIO BOBJIEYCH 3aKPBITUN UCTOYHUK. [locie BoccTaHOBIEHUS 3alIUTH M BO3BPAILICHUS
HMCTOYHHMKA B COOTBETCTBYIOIINI KOHTEHHED CIIEyeT MPOBECTH TIIATEIIbHBIC U3MEPEHUS JITIst
rapanThu oTcyTcTBUs 3arpsisHenus (Muctpykius AS).

HeiicTBue 7/

[IpoBecTr MOHUTOPUHT TIEPCOHATA U 000PYAOBaHHUs (KOHTPOJIb 3arps3HEHNUS), UCTIONb3Ys
Nuctpykiuun A5 u A8, niu 3anmpocuts momoiis [ pynbsl HHAMBUAYATFHOTO MOHUTOPUHTA U
JAC3aKTUBAIlNU.

HPEAYHPEXIAEHUE
MOHHUTOPUHT MOXET OXBaTBIBATh JIFOJIEH, KOTOPbIE MPUCYTCTBOBAIH, JTHOO
IIPEIIOJIOKUTEIBLHO IPUCYTCTBOBAIIM B 30HaX 3arpsi3HEHUs. Bee B34T0oe U3 30HBI aBapuu
JOJKHO MTPOMTH KOHTPOJIb IIEpEA TEM, Kak OyAeT I1e-TO PacloyIOKEeHO UIH UCTIOIb30BAHO
CHOBA.
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Buvinonusemcs: HMHCTPYKIHUA A5

Tpynnoii paseéedku PA3BEJKA ITOBEPXHOCTHOI'O Cmp. luz 7
oKpyJcaioweli cpedbl 3AT'PA3ZHEHUS
Heanb

[TpenoctaBuTh HHGOPMAIIHIO O 3arPSI3HEHHBIX TEPPUTOPHUSIX, 00BEKTAX, HHCTPYMEHTAX,
npubopax ¥ TPAaHCIOPTHBIX CPEACTBAX, HA OCHOBAHUH KOTOPOI MOTYT OBITh MPUHSTHI
pEILIeHNs O BBOJIE 3aLIUTHBIX MEPONIPUATUH, IEHCTBUHN IO OYUCTKE UM JI€3aKTUBALUH.

Oo0cyxaeHue

3arpsi3HeHUE TOBEPXHOCTU OOBIYHO MOXKET OBITH OMPEIENIEHO C IIOMOIIBI0 METOIOB MPSIMOTO
MOHUTOpPHHTA. B cyyasx HaIM4UWs CMEIIaHHOTO U3JIYYCHHS CIICTyeT UCIIO0Ib30BaTh
COOTBETCTBYIOIINE PUOOPHI [Tl pa3eIbHBIX U3MEPeHUH anbda-; OeTa- 1 raMMa-u3TyICHHUS.
B HEKOTOpPBIX cirydasx cojepikKamuecst B BBIOPOCce paaTuoHYKINIbI MOTYT OBITh YHCTHIMHU
anbda- nmu OeTa-u3IydaTessiMu, He (OPMHUPYIOIIMMH BHICOKHE YPOBHH MOIIHOCTH /10361, Ha
TEPPUTOPHUAX C OTHOCUTEITHHO BBICOKMMH ()OHOBBIMH YPOBHIMH TaMMa-U3TydeHUs MOKHO
HCIIOJIb30BaTh KyCOYeK IeJodana, pacioiokKeHHOTO MEXTY aHATH3UPYEeMON MTOBEPXHOCTHIO
U JETEKTOPOM, /TSl T depeHITMPOBKHY MTOKa3aHUH pUOopa oT 0eTa-u3ydeHus U OT TaMMa-
u3aydeHus. B HEKOTOPBIX cUTyanusx (BbICOKUI (POHOBBIN YPOBCHbB, HEIOCTATOYHAS
YYBCTBHUTEIBHOCTD, OTCYTCTBHE JOCTYIIA K MECTY U T.JI.) MOXKET ITOTPeOOBATHCS
UCIIOJIb30BaHNE MA3KOB (HETPSAMBIX) METOIOB B KQUECTBE MEPBUUHBIX MPOIIEAYP
MOHUTOPHHTA.

Oo6a MCTOJa MOI'yT OBITH MCITOIB30BaHEI JJI1 OOEHKHU 3arpsA3HCHUA IOBEPXHOCTH, HAIIpHUMED,
MOCJIC MMPSAMOI0 MOHUTOPHUHI'A MOXKET OBITH IMPOBCACH HCHpSIMOfI MOHUTOPHHT ITYTEM CHATHUA
MAa3KOB € PCIIPE3CHTATUBHBIX HJ'IOH.[&I[GI‘/‘I MMOBCPXHOCTU AJIA OIIPCACIICHUA CHUMACMOI'O
3arpsA3HCHUA. MGTOII Ma3KOB MOXXECT TAKXKC UCITIOJIB30BAThCA AJIA HAXOXKACHUA 30H
3arpA3HCHUS Ha YPOBHE OIU3KOM K npeaciiaM ACTCKTUPOBAHUS.

VYpoBeHb AeMCcTBUS - IpeANUCaHHBIN TIPeIeN YPOBHS 3arpsA3HEHHs, IPU MPEBbIIICHUN
KOTOPOTO CIIeyeT MPOBOJUTH J€3aKTHUBAIIMIO, JTUOO U30JIMPOBATH MPEIMET UM TEPPUTOPHIO
JUTSI IPEAYTIPEXKACHUS HEHY)KHOTO 00JIydeHUs. Y pOBEHb 3aBUCUT TaK)Ke OT THIIA
HCIIOJIB3YEMOT0 paluOMETpa 3arpsA3HeHus nosepxHocreil. Hanpumep, ypoBeHns aenictsus,
paBHbiii 300 uMn/MUH HaJl (POHOBBIM YPOBHEM SIBJISETCS PUEMIICMbIM TIPH UCTIOIb30BaHUN
JTMCKOBHUIHOTO jieTekTopa. OHAKO €CIU MMOcIie, 10 KpaifHel Mepe, IBYX MOIBITOK
JI€3aKTUBAIIMK ONPEEIICHO, YTO 3arpsi3HEeHUE SABISETCS] (PUKCUPOBAHHBIM, U PATUOHYKIIHIbI
HE MOTYT TOTACTh B OPraHNW3M MHTISIIIMOHHBIM WUJIH MTEPOPATHHBIM ITyTEM H
PacIpoCTPaHUTHCS BOKPYT IPU 0OpaIlleHuH ¢ 00BEKTOM, Mokazanus mpudopa 1500 umm/Muu
VI MEHbIIE HaJl ()OHOBBIM YPOBHEM CBHIETEIBLCTBYIOT, YTO OOBEKT MOXKET OBITh OT/AaH
BJIQ/IETIbIy. Y POBHU JCUCTBUS JOJKHBI OBITH onpeaeneHbl CrenuaaucToM o MOHUTOPUHTY
OKpyxatoniei cpepl/CriernanicToM-paIiooroM.

Ipenocrepexenusi / OrpaHuveHust

Bcerna co3naBaiiTe 0nacHOCTh, KOTOPOU BbI MOXETE MOJIBEPTHYTHCS B TOJIEBBIX
YCIIOBUSIX, U IPUMEHSINUTE HEOOXOIUMBbIE MEPHI PEIOCTOPOKHOCTU. HUKOT1a HE MBITalTECh
MIPOBOAUTH KaKre-HUOYIb JEHCTBUS B MOJEBBIX YCIOBUAX 0€3 COOTBETCTBYIOIIUX CPEICTB
3anuThl. Beerna 3HaiTe, Kak 3TH CpeJICTBAa UCIIOIb30BaTh.
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Pa3Beaka noBepXHOCTHOIO 3arpsAA3HEHUs! Hucmpyrkyus AS, Cmp.2 uz 7

Bce aeiicTBHsI 0 MOHUTOPUHTY JOJKHBI OBITH MPOBEICHBI TAKMM 00pa30M, 4TOObI
00ydeHue nepcoHana MoAepKUBajJoch Ha pa3yMHO JOCTHKUMOM HU3KOM ypoBHE. UlieHbI
TPYMIbI JOJKHBI OBITh OCBEAOMIICHBI 00 YPOBHSX J030BBIX PEKOMEHIAIIMI IO BO3BPAIICHHUIO.
UsieHsl rpynn MOHUTOPUHTA JIOJKHBI BO3JIEPKATHCS OT MpUeMa MMHIIU, TAThs, WA KYpeHUS
Ha JIFOOBIX 3arpsi3HEHHBIX TEPPUTOPUSX, TUOO B 30HAX MPOBEICHUS MOHUTOPUHTA.

Ipu6opwl / Pecypcebl

» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)

» Oo6opynoBanue ['pynmbl pa3seiku okpyxatoriei cpeasl (KoHTponbHbii mepedens Al)

» OO6opynoBanue ["pymnisl HHAMBHIYaIFHOTO MOHUTOPHHTA U JI€3aKTHBALIUH
(KontposnbHslii mepedeHs A2)

,ZIO omnpaejieHuA Ha wmecmo

JleiictBue 1

1.1. TlomyuuTh HaYaIBHBIA HHCTPYKTAXK M Ha3HaYeHUE OT CrieruaniucTa o MOHUTOPHHTY
OKpyXatoriei cpepl/CriennanucTa-paanoora.

1.2. TlomyuuTh COOTBETCTBYIOIEE 000pyIOBaHUE, HCTIONB3ys KoHTponmbHbIe epeunu AD,
Alu A2

1.3. TIIpoeputh mpudopsl, ucnonb3ys Mactpyknuro AQO.

1.4. TIposectu mpoBepKy paGOTHI paano MPH OTOBITHHU MO HA3HAYEHHMIO.

JleiicTBHe 2

B coorBercTBUM ¢ MHCTpYKIMAMH CHEMaINCTa 10 MOHUTOPHHTY OKPY>KArOIIEn

cpenbl/Crienanicra-paoiora:

2.1. 3aBepHyTh NPUOOPHI B IUIACTUKOBYIO IUICHKY JUIsl H30€KaHUS 3arpsisHeHus (3a
UCKITIOYCHUEM OKHA JIETEKTOpPa).

2.2.  BKIIOYMTBH KHOINKY TPEBOI'M Ha MPSAMOINOKA3bIBAIOIIUX JO3UMETPAX.

2.3. Hanerb cOOTBETCTBYIOIIME CPEICTBA MHAMBHUIYyaTbHOH 3amuThl. Kak MEHUMYM
JIOJDKHBI OBITh HAaJIEThI 3allIUTHBIE IEPUATKU U 00YBb.

INPUMEYAHUE
Ha ocHoBanuu nosydeHHbIx 0T CrienuanucTa N0 MOHUTOPUHTY OKpPYKaroIIei
cpenpl/CrieruanucTa-paanosora nHbopMaluu U pekoMeHaamuii, OTBeTCTBCHHBIH 3a
aBapHifHOe pearrupoBaHue OyaeT peniaTb BOMPOc 0 HeOOXOIUMOCTH OJIOKHPOBAHUS
IIUTOBUAHOM >KEJI€3bl, UCTIOJIb30BAHUS 3AIIUTHON OJCXKIbI, PECITUPATOPOB UITU APYTUX
CPEZICTB 3aIIUTHI.

Hp}mue Memoowl MOHUMOPUHZA ROGEPXHOCMU

JeiicTBue 3

Bri6patb mpubop, COOTBETCTBYIONINI OIIEHUBAEMOMY PaIHOAKTUBHOMY 3arpsi3HEHHUIO.
BxurounTh pudop 1 BHIOPATh COOTBETCTBYIOIIEE BPEMsl YCTaHOBJICHHUS TOKa3aHUi (Ipu
BO3MOXKHOCTH) TIEpE]] BXOJIOM B 30HY 0’KHIaEMOT0 3arpsi3HEHHSI WK TIepe]] IPHOIMKEHUEM K
MOIO3PUTENIBHOM Ha MMPEAMET 3arpsi3HEHUS IOBEPXHOCTHU. MI3MEpUTh 1 3aperncTpupoBaTh B
Kapte A4 ¢oHoBBIN ypoBeHb paauaiun. [lepronudecku npoBepsATs YpoBeHb (poHa is
rapaHTHH TOTO, YTO PaAUOMETP HE 3arps3HEH PaJUOHYKINIAMU.

48



Pa3Beaka noBepXHOCTHOIO 3arpsA3HEeHU s HUnempyryus A5, Cmp.3uz 7

HPUMEYAHUE

Ecnu 30Ha 3arps3HeHMs HEIOCTYIIHA, MOKET IOHAJOOUTHCS PaluOMETP 3arpsi3HEHUS
MOBEPXHOCTEH C OT/IENIbHBIM 30H/I0M, COETUHEHHBIM C CAMUM NMPUOOPOM € TIOMOIIIBIO Kabes.

JleiictBue 4

[TocnenoBarebHO MepeMENIaiTe 30H C PABHOMEPHON CKOPOCTHIO MONEPEK MOI03PUTETBLHOM
MOBEpXHOCTHU. VcrIonb3yiiTe 3ByKOBOM MHAMKATOP Mpubopa. PexkomenyeMblit criocod
oOpallleHus ¢ IMCKOBHIHBIM 30HJI0M NoKa3aH Ha Pucynke Al. Haunute nccnenoBanue c
Kpasi ¥ mepemerianTecs K ueHTpy. Koria Bbl ycnblmnTe B HAyIIHUKAaX OOJIBIIYIO YaCTOTY
IEJTYKOB, IOCMOTPUTE HAa NPUOOP U cuuTaiiTe moka3zaHus. [Ipu cuUThHIBAHMM TaHHBIX
yOeauTech, 4YTO BbI BBDKIAIH JIOCTATOYHOE /71l YCTAHOBKHU CPEIHEr0 3HAUYEHUs BpeMsl.
Perucrpupyiite cpenHee 3Ha4CHHUE IS KAKI0M MHTEPECYIOIEH TOUKHU.

HPUMEYAHUE

Ecnu nmpu0op He OCHaIIEH CIyXOBBIM MHAUKATOPOM, CKOPOCTb IEPEMEIIEHUS 30Ha
HaJl IOBEPXHOCTHIO JJOJDKHA COOTBETCTBOBATh BPEMEHH YCTAHOBIICHUS MTOKa3aHUN mpudopa.
XKemnarenbHo, 9TOOBI MPHOOP XapaKTEPU30BAJICS OBICTPHIM OTKJIMKOM, U YTOOBI TH000€
3HAYUTENBbHOE 3arps3HEHNE TOBEPXHOCTH MOKHO OBIIIO ONPENENUTh IPYU PAaBHOMEPHOM
nepeaBrKeHUH 30H1a. [pu nokanu3annuy 3arpsi3HEHUs KeIaTeNIbHO MepeMeIaTh 30H]
MeJIJICHHEee JUIsl YeTKOT'0 OUepUYMBAHNUS 3arpsA3HEHUS.

JleiictBHe 5

5.1.  Jlnga MOHUTOpHUHIa ab(a-u3JIydyeHus: U MITKOro OeTa-u3IydyeHus pacioyiOKUTh 30H]
OJIM3KO K OBEPXHOCTH (PAacCTOSIHUE OT OKHA 30H/1a /10 HCCIIeyeMOW TIOBEPXHOCTH HE
noioKHO mpeBbimath 0.5 cm).

5.2.  Bnaxsble MOBEPXHOCTH MOTYT 3KpaHUPOBaTh anbda-uzinyuenue. Heobxonumo
MPOBECTH MOBTOPHBI MOHUTOPHUHT alib(ha-u3IydeHHUS Ha BIAYKHBIX TTIOBEPXHOCTSX
1I0CJI€ TOTO, KaK OHU BBICOXHYT, INOO 0TOOpaTh MpoOBl MOBEPXHOCTEN IS
71a00paTOPHOTO aHAJM3A.

INTPUMEYAHUE

MOHUTOPHHT JIFOOBIX HEPOBHBIX HITM TIOTJIOMIAFOIINX TTOBEPXHOCTEH MOXKET MPUBECTH
K OOJIBITION HEJOOICHKE allb(a- U MIATKOro 0eta-u3nydeHus. [IpsMoil MOHUTOPUHT B TAKHX
CITydasix MOXET YKa3aTh Ha IPUCYTCTBHE 3arpsI3HEHUS, OJTHAKO CIEAYET MPOSIBUTH OOJIBIITYIO
OCTOPOXKHOCTB IIPH OIICHKE aKTUBHOCTH. PEKOMEHTyeTCsl COCTaBIISITh OTYET B BUJIE
“Gonbie uem X Bk cm? .

Jlns ynepsxanus 30H1a Ha paccrosau 0.5 cM Hax ncciemyeMoit MOBEPXHOCTHIO
ClIeTyeT UCTIOIb30BaTh YIOphl. ECIIM OHU OTCYTCTBYIOT MOYKHO BBIMTH U3 ITOJIOKCHHS,
MTOMECTHB MaJIbI[bl B IepYATKaX IMOJ] HFIDKHAM KpaeM 30H]1a U UCIIOIb3Ys UX JIJIs
NepeIBIKEHUS 30H/1a HA HEM3MEHHOW BBICOTE.

PasBenika anbha-u3aydeHus Ha OOJIBIINX TEPPUTOPHUSIX HOCUT KaueCTBEHHBIH
XapakTep, MOCKOIbKY MOTYT OBITh IPOBEPEHBI TOJIBKO perpe3eHTaTHBHBIC MecTa. Yncio
HU3MEPEHUI 3aBUCUT OT Pa3MePOB TEPPUTOPUHU M OTIYIICHHOTO TSI MOHUTOPHHIa BPEMEHH.

JlelicTBHE 6

3aperucTpupoBaTh MOKa3aHUs, XapaKTepu3yolue aabda-, 0Oetatramma, 6eta- u/uiam raMMa-
U3ITy4EeHHs, a TAaK)KE BpEeMs U MECTO IIPOBEJCHHS U3MEPEHUH, JII00bIe criennduueckre
JIeTalv, OTHOCsAIIMECs K mokasanusM, B Kapre A4 (nm Kapre Ada nprt MOHUTOpUHTE
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TPAHCHOPTHBIX cpeAcTB). [laHHbIe H3MEpeHHi MPUOOpa U MaTEPHUAIIOB JIOJDKHBI OBITH
IIPUIIOKEHBI K KOHKPETHOMY IpUOOpy WM MaTepualiaM u 3apeructpuponansl B Kapre A4
(nmu Kapre Ada npu MOHUTOPHHI'€ TPAHCIIOPTHBIX CPEJICTB).

IMPEAYNPEXJIEHUE

YneHs! rpynibsl MOHUTOPUHTA JOJKHBI POSIBIATH OCTOPOKHOCTH, YTOOBI HE
KOHTAaKTUPOBATh C IOTEHIHUAIBHO 3arpsI3HEHHBIMU IIOBEPXHOCTSIMHU BO BPEMS IIPOBEICHUS
MOHUTOPUHIA 7151 U30€XKaHUs 3arpsA3HEHUs CaMuX ce0sl, a TAaK)Ke paclpoCTPaHEHHUS
PaauOaKTUBHOCTH.

[Tepuonuyecku npoBepsiTe TO3UMETPHI U B CIIydyae, €ClId IOKa3aHus IpubopoB
IIPEBBILIAIOT MPEAINCAHHBIE YPOBHH, YBeAOMIIANTe Crieruanrncra 1o MOHUTOPUHTY
OKpyKaromiei cpeapl/Crienpanyicra-paanoiora.

Jiist m30ekaHust MPeKICBPEMEHHO pa3psiiku OaTtapei, BBIKII0YalTe mpuodop, Koraa He
ucnonb3yere ero. Beerna cmoTpuTte, Kyna Bbl Kinajgete npubop uiau 3081. Cienyer nposiBisTh
OCTOPOXKHOCTB IS TIPEIOTBPAIICHHUS TIOBPEXKICHUS OKHA W/WIIK 3arpsi3HEHUs 30H1a /
JETEKTOpA.

Pazeeoka 3azpaznenus mpancnopmHuplx cpeocmae

HPEAYHPEXIAEHUE

Heob6xoauMo mpoBOIUTE MOHUTOPHHT BCEX TPAHCIIOPTHBIX CPEJICTB, UCTIONB3YEMBIX B
30HE paJuallMOHHOT0 KOHTpouis. [Ipemiaraemas ¢popma nana B Kapre B1 B [2].

HeiicTBue 7/

[TpoBecTu 00IIyIO pa3BeAKY TPAHCIIOPTHBIX CPEICTB HA MPEAMET OeTa+raMMa-u3IydeHus,
HauyMHAs C PEUICTKU pajuaTropa, OpsI3TOBUKOB C apKkaMu KoJiec, OamrepoB, u muH ([TyHKThI
A-X B Kapre Ada). [Ipu oOHapyKEHHH BHEIIHETO 3arPA3HEHIS Ha YPOBHE HJIH BBIIIE YPOBHS
JENCTBUS, 3apETUCTPUPOBATDH JaHHbIE B COOTBETCTBYIOLIEH KosoHKe KapThl Ada u HanpaBuTh
TPAHCIIOPTHOE CPEACTBO HA BBIJAECICHHYIO TEPPUTOPHUIO 1JIs1 J€3aKTUBALUU U OXPAHAEMON
W30JISIUH.

HPEAYHPEXIAEHUE

UsneHsl TPYNITBI MOHUTOPUHTA JOJKHBI IPOSIBIISITH OCTOPOKHOCTD, YTOOBI HE
KOHTAaKTUPOBATh C MIOTEHLIUAIILHO 3arpsA3HEHHBIMY BHEIIHUMU IIOBEPXHOCTAMHU BO BpEMs
MPOBE/ICHUS] MOHUTOPHHTA [T N30€KaHUs 3arpsi3HEHHsI CaMUX ce0s, a TaKxKe
pacrpocTpaHeHHsI PaluOAKTUBHOCTH BHYTPb MalinHbl. OOpaTuTe BHUMaHUE, 4TO MPH
0OHapyKEHHMH 3arpsi3HEHUS] BHEIIHEW TOBEPXHOCTH CIEAYET IOMBITh TPAHCIIOPTHOE
cpenctBo (MPOBECTH JIe3aKTUBAIIUIO) TIEPE]] TeM, KaK JIeNaTh JIF0ObIC TOMBITKA IPOBECTH
paavalMOHHBIM KOHTPOJIb BHYTPH CaJOHA, JINOO MO/ KallOTOM.

JleiicTBue 8

Ecnu npu BHeLIHEM paJualliOHHOM KOHTPOJIE TPAHCIIOPTHOT'O CPEJICTBA OOHAPYKEHO

3arpsi3HEHUE BhIlE (POHOBOTO YPOBHS, HO HUKE YPOBHS JCHCTBUS!

8.1. mpoectu pa3BeaKy oOImIel raMMa-aKTUBHOCTH IIOBEPXHOCTH KOKyXa BO3/YIIHOTO
¢ubTpa, €CIU 3TO BO3MOKHO

8.2. mpoBecTH pa3Bely BHYTPCHHHUX MTOBEPXHOCTEH TPaHCIIOPTHOTO CPEACTBA: CUACHUH,
TIOJIOBUKOB, TTOJUIOKOTHUKOB, PYJIsi, IEPEKITFOUATEIIs Iepeiad JUis OIpeIeICHUs,
MMEETCs JIM BHYTPU TPAHCIIOPTHOTO CPEACTBA PAJANOAKTHBHOE 3arpsI3HEHHE BBILLE
ypoBHs neiictBust (ITyaktet U u K Kapter A4a).
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Pa3Beka noBepXHOCTHOIO 3arpsA3HEHU S Uncmpyxyus AS, Cmp.S5uz 1

Ecnu PE3YJIbTAThl KOHTPOJIA BBINICYKA3dHHBIX MCCT ITPCBBINIAIOT YPOBHHU HeﬁCTBHH,

YBEJAOMUTH BOJUTENSI TPAHCIIOPTHOT'O CPEJICTBA O 3arpsi3HEHUU MAIIUHBI U TOPEKOMEHI0BATh
€My U30JIMPOBaTh MAIIMHY J0 TOTO BPEMEHH, MMOKa He OyIyT ompesieNieHbl COOTBETCTBYIOIINE
CpeZCTBa JIe3aKTHBALMU. 3apeructpupoBats B Kapre Ada Bcio nHGOpMAIHIO, KaCAIOIIYIOCS

TPaHCIIOPTHOI'O CPCACTBA U CTCIICHU €TI0 3arpsA3HCHHA.

IMPEAYNPEXJIEHUE
Ecnu pa3Benka koxKyxa BO3AYIIHOTO (pUiIbTpa MOKa3bIBAET 3arpsi3HEHUE HA YPOBHE
JISMCTBUS WK BBIIIE, He MbITAMTECh YIAIUTh BO3AYIIHBIN GUIbTp. ECiiu oH 3arpsi3HeH, TO
ClIelyeT IPUHATH JOIYIIEHUE, YTO BHYTPEHHUE YaCTH JBUraTells, BKIIIOYas MAIlIMHHOE
Maciio, TaKKe MOTYT OBITh 3arpsi3HEHBI. MallnHa T0JDKHA OBITh H30JIMPOBAHA JIJIs
JAJIBHEHUIIETO UCCIIEA0BAHNS MTOCIIE 3aBEPIICHUS PYTUX JAEUCTBUN 110 MOHUTOPUHTY U
JIe3aKTHUBALUH.

HPUMEYAHUE

IpeocTaBUTh BOJUTENIO TPAHCIIOPTHOTO CPEACTBA KBUTAHIIUIO O 3arPsI3HEHHOM
00beKTe (00BEKTAX).

JleiictBHe 9
[TpoBecTr MOBTOPHBIN KOHTPOJIb 30H, B KOTOPBIX OBIJIO OOHAPYKEHO 3arps3HeHne, ToCie
MMPOBCACHUA HepBH‘IHOﬁ JC3aKTUBaIllUU.

9.1. Ecnm ypoBHHM 3arps3HEHHUS 3HAYUTEIHHO YMEHBIIUIINCH, OJTHAKO OCTAIOTCS BBIIIE
YPOBHS J€HCTBUS, TOBTOPUTH NPOLIEAYPY A€3aKTUBALMU U €llle pa3 IPOBECTH
KOHTPOJIb.

9.2.  Ecnu nokazaHus Bce-TaKH OCTAIOTCS BbILIE YPOBHS ACHCTBUS, pEKOMEHI0BATh
BOJMTEIIO MAIIMHbBI U30JMPOBAThH €€ Ha OXPaHAEMOM MJIOMAKE BIUIOTH /10
NajIbHEHIIEH OLIEHKH.

9.3. 3apeructpupoarts B Kapre Ada Bcro nH(OpMAaIuio, Kacarouryrocss TPaHCTIOPTHOTO
CPEZCTBA U CTEIICHU €r0 3arpsi3HEHMSL.

HeiicTBue 10

Ecnu ycunus no npoBeeHHIO BHEITHEN A€3aKTUBALMN HE TPUBEIH K CHUKEHHUIO
3arps3HEHUs HIKE YPOBHS ICHCTBHSI, 3arpsS3HEHUE MOXKET ObITh (PUKCHPOBAHHBIM.
[ToaTBepaUTh 3TOT (PaKT ¢ MOMOLIBIO MeToa CHATHs Ma3koB ([lelicTBue 11) u
3aperucTpupoBath pe3ynbTarsl B Kapre Ada.

HPUMEYAHUE

[Tpu puKcupoBaHHOM 3arpsA3HEHUH MMOKA3aHUs HAa YPOBHE MM HUKE 3HAYCHHUS, B O
pa3 IPEBBIIIAIOIIETO YPOBEHD IEHCTBUS, IIO3BOJIAIOT OTAATh TPAHCIIOPTHOE CPEACTBO
BIIAJICJIBILY, €CJIA OTCYTCTBYET IPYro€ CHUMAeMOe 3arpsi3HEHUE.

Memoo cHamus Ma3xkoe npu MOHUmMOPUHZE nNO6EPXHOCcCMU

JleiicTBue 11

Bri6patb MecTo 0TO0pa poObI, TPEACTaBISIONIee ITOBEPXHOCTh. OTMETHTH U3BECTHOE MECTO

- npubnm3nuTensHo ydactok 100 cm® (10 cm Ha 10 cM), eciti 3TO BO3MOKHO.

51



Pa3Benka noBepxXHOCTHOIO 3arpsi3HEeHNs Huempyryus AS, Cmp. 6 uz 7

ITPUMEYAHHUE
Mecto oT60pa mpoObI T0HKHO OBITH POBHOH, TJIAIKON, HEMOABHUKHOM MTOBEPXHOCTBIO.
Ma3ku MOTYT TaKXe C OCTOPOKHOCTBIO OpaThCsl Ha IOpOrax, Tporyapax u T.4. Ecnu He
M3BECTHA TOYHAS JIOJISI CHUMAaEMOM aKTUBHOCTH, KOTOPasl yAaJIeHa Ma3KOM, UCIIOJIb3yHTE
yCTaHOBJICHHOE 10 yMoruaHuto 3Haderue 0.1.

JleiictBue 12

OcCTOpO’XKHO B34Th Ma30K C IOMEUEHHOM IJIOUIaIN ABYMs NaibllaMM B repyatkax. [Isitaiitecs
HE MPUJIaraTh Ype3MEepHOro YCUIINs, YTOOBI HE MPOJBIPSIBUTH MOBEPXHOCTh U HE CKATaTh
Ma3oK.

JleiictBue 13

OneHuTh YpOBEHb 3arpsi3HEHUS Ma3Ka ¢ TIOMOIIIbIO IOPTAaTUBHOTO Mpubopa. i olleHKu
YPOBHSI 3arpsi3HEHUS BCEH TUIOMIAAN HIIH O0BEKTa, CIIeyeT IPUHSATH JI0JIF0 aKTUBHOCTH,
yIajneHHoM ¢ Ma3koM (3 (HEeKTUBHOCTH CHATHS).

HPUMEYAHUE

JI1g 3TOro MoMeIaroT MEPEAHIOK IOBEPXHOCTh Ma3Ka Ha IPEIONPENCICHHOE
paccTosiHUE OT IETEKTOpa, CTapasiCh HE pacroiarath AETEKTOp B HAlIpaBlIeHUE K JTH0O0OMY
Jpyromy OJu3iexaleMy UCTOYHUKY, YTO MOKET MOBIUAThH Ha noka3aHue. Eciu GoHoBbIN
YPOBEHb CIIMIIKOM BBICOK JIJIsl IPOBEJCHUS U3MEPEHUH, TEpEeHUTE B MECTO C HU3KUM (POHOM
WJIM UCIIOJIB3YWUTE JIUIS Ma3Ka CIELUaIbHbIM SKPAaHUPOBAHHBINA I€PKATEIb, HE TTO3BOJISAIOIINAN
(GoHy BIMATH HA MOKA3aHUS.

CamMomnornonieHre akTUBHOCTH Ma3KOM MOJKET MPUBECTU K CUIbHON HEJO0OIIEHKE
aKTUBHOCTH. PekoMeHTyeTcsl n3MEpEHNe Ha )KUIKOCTHOM CLUMHTUJUIALIMOHHOM CUETUHKE.
CrnenoBarenbHO, IPU BO3MOXKHOCTH, CIEAYET COXPAHATh Ma3KH JUIsl TalbHEUILINX aHATU30B,
YTO MO3BOJIUT U30€KaTh OTPAaHUUYEHUH, CBSI3aHHBIX C METOI0M MOHUTOPUHIA 30H/1+Ma30K.

JlleiictBue 14

14.1. IIpomapkupoBaTh IUIACTUKOBBIIN MAKET C yKa3aHUEM COOTBETCTBYIOIIEH HH(OpPMALIUU
o npo0e, BKJIIOYasi MecTo 0TOOpa, naty, Bpems, @O B3sBIIEro Ma3zok 1
NpUOIU3UTENHHOE PACIIONOKEHHE MECTa B3ATHS Ma3Ka, YTOOBI TPU HEOOXOAUMOCTH
OHO OBLJIO Hal/IeHO CHOBA.

14.2. 3apeructpupoBaTh Bce nanHbie B Kapte A4.

14.3. Tlepenats mpoObI Ma3koB CIEMATUCTY 1O aHAIU3Y TPOO.

NPEAYIIPEXJIEHUE
[leproanuecku MpoBepsnTe J03UMETPHI U B CITy4yae, eciu MoKa3aHus MpuOopoB
MPEBBINIAIOT MPEANUCAHHBIC YPOBHH, yBenoMIIsiHTe CrielaincTa no MOHUTOPUHTY
OKpyxaroriei cpeapl/CrienuanucTa-paanosora.

KOHmPOJlb 3A’PpA3HEeHUA

HeiicTBue 15

ITo oxoHUaHUH Pa3BCAKH IPOBCCTU KOHTPOJIb 3arpsA3HCHUA BCCX MCIIOJIb30BAHHBIX HpI/I60pOB
u cpencts. JJokymentupoBath B Kapte A4 pe3ynbTaThl KOHTPOJIS U BPEMsI IPOBEPKH.
Cnez[yeT KaK MOKHO CKOPE€C IMPOBCCTHU AC3AKTUBAILIMIO BCCTO, YTO OKA3aJIOCh 3aIrPsA3HCHHBIM.
[TpoBepuTh 3(h(HeKTUBHOCTD AE3aKTHBAIIMU U 3apErUCTPUPOBATh Mokazanus B Kapre A4.
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INPUMEYAHHUE

Ecnu TpeOyercs ne3akTuBaIis 1 OHa BO3MOXHA, €€ MOKHO MTPOBECTH C
UCIOJIb30BAHUEM OJIHOTO U3 HECKOJIBKMX METO/I0B, HAlIpUMED, BBITUPAHUEM CyXOU TPAIKOIA,
C TIOMOIIIbIO BOJIBI ¥ MbLIA U T.7. He ucnonp3yiiTe METO/bI 1€3aKTUBALIUHU, KOTOPHIE PUBEIYT
K PAacIpOCTPaHEHHUIO MECTHOTO MaTepuaa Wi HapyIIEHUIO [IeIOCTHOCTH ITOBEPXHOCTH.
Ecnu HemenneHHas ne3aKkTUBAIUS OKa3alach O€3yCIeHON 1 HEOOX0UMO OCTaBUTh OOBEKT
JUIs 1e3aKTUBALIMH, IPEOCTABbTE BIIAJIEIbIy KBUTAHIIUIO O 3arpsI3HEHHOM 00BbEKTe
(oObekTax). 3arps3HEHHbIE 00BEKTHI JIOJIKHBI OBITh YITAKOBaHBI COOTBETCTBYIOIINM 00pa3oM
U IpoMapKupoBaHbl. OHU TOJIKHBI XPAHUTHCS TaK, 4YTOOBI IEPCOHAI HE TIOJBEPICs
OIACHOCTH, ¥ BO3MOKHOCTh PaclpOCTPAHEHUS PalMOaKTUBHOCTH HAaX0IUIach MO
KOHTPOJIEM.

JleiictBue 16
OcyIecTBUTh WHAMBHUIYAIBHBIH KOHTPOJIb 3arpsi3HEHUs, UConb3ys MHcTpykiuio A8.
O0ecrieynThb MOHHUTOPHUHT KaXXJI0T'0, KTO ITIOKHAACT 30HY 3arpA3HCHUS.

PUCYHOK Al
PEKOMEH/ITYEMBII CITOCOE OBPAIIEHMS C TIOBEPXHOCTHbBIM JATUMKOM
ITPU1 OIIPEAEJIEHWU 3AT'PA3SHEHUSA

Uccnenyemas
MOBEPXHOCTh

IIpumeuanue: [Ipenocrasneno Otaenom sinepHoi 3amutsl Mimnoiica, Unnoiic, CLLIA.
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Buvinonusemcs: NHCTPYKIUA A6

Tpynnoii paseéedku PA3BEJ/IKA 3ATPA3HEHUSA Cmp.1uz 8
oKpyHcaloweti cpedvl C BO3AYXA
Heanb

[TpenoctaBuTh HHGOPMAIHIO O 3aTrPSI3HEHUH TOBEPXHOCTH Ha OOJIBIION TEPPUTOPUU ITyTEM
IIPOBEJEHUS CIENMAIBHBIX U3MEPEHUH PaJUOHYKINIOB 10 Hadaia MPOBEICHUS 3alUTHBIX
MEPOTIPUSATHI U/MITH MEPOTIPUSITUI 110 OYUCTKE.

Oo0cyxaeHue

CrnexkTpomeTprudecKkue U3MEPEHUs ¢ BO3JyXa MOT'YT pacCMaTpUBaThCs B KAUECTBE
MOAXOAIIETO METO/1a JJIsl OBICTPOM pa3BEAKU MPOTHKEHHBIX TEPPUTOPH. J[1s1 mpoBeneHus
TaKoOH Pa3BCaAKN Haubolee MNpeANOYTUTCIBHO UCITOJIB30BAHUE BBICOKOYUCTBIX T'CPMaHUCBBIX

nerexktopoB (HPGE), omHaKo B HEKOTOPBIX CITydasix TAKXKE MOT'YT UCIIOJIb30BATHCS ICTEKTOPHI
Nal(Tl).

AsporaMMacneKTpoOMeTpus XapaKTepU3yeTCsi MHOKECTBOM HEONPEEICHHOCTEN BCIEACTBHE
pasInyYMii MeXy peaJIbHbIM paclpeelieHUeM PaJUOHYKIUI0B B I0YBE U paclpeeIeHUEM,
MCTIOJIB30BAHHBIM /IS OTIpeesieH s KO (QUIIMEHTOB MePex0/ia, YTO CBSA3aHO C XapaKTepoM
MeCTHOCTH (J1eca, OCTPOMKH | T.J.) U BO3MOXKHBIMH HEU3BECTHBIMH (hAKTOPAMH.

Heo6x0a1Mo 3HaTh OTBET €TEKTOpa Kak (PyHKIMH SHEprUur (POTOHOB U yIJia NaJeHus
(BKITIOYAst BOBMOXKHOE S9KpaHHPOBAHUE CaMUM BepTosieToM). Takum oOpas3om, cieayer
OTKaJIMOpOBATh CIEKTPOMETP AJIsl IPOBEICHHS BO3YIIHOM pajnaliMOHHON pa3BeIKU 10
aroboro ero ucnonszoanus (Muctpykuums ['1a u AGa). [Tociie 3TOro cieayer peryaspHo
poBEPATh GYHKLIMOHUPOBAHUE CIIEKTPOMETpa, ucnoiab3ys Mucrpykuuto I'3.

Jist GpicTpoOro ompeeNeHrs CTENeHH 3arpsi3HeHU MTOYBHI M OYepUUBAHUS TPAHMUII
HeoO0s3aTeNTbHO OTOUPATh MPOOHI MOYBEI. OHAKO €CITM B HATMYMH UMEETCs O0JIbIIIe BPEMEHH,
0oTOOp P00 MOYBHI MOJIE3EH TSI MPOBEACHUS IEPEKPECTHOMN KAIUOPOBKH PE3yIbTaTOB
U3MEPEHUH C BO3ayXa.

B o0mem Buie cymecTByeT HECKOJIBKO PA3IMYHBIX BO3MOKHOCTEH MTPOBEICHUS TI0JIETA B
3aBHCHMOCTH OT Iiesielt pa3Beaku. [Ipu mpoBeaeHN: paarallioHHOM pa3BeKy ¢ BEPTOJIeTa
MOTYT OBITh UCITOJIb30BaHbI CJIETYIOIINE MOJIETH TTOUCKA!

Houck napannenonoimu kypcamu - 1IK:

Ornucanmne: IlapamiensHble IpsiIMble KypChl JUIMHOM B HECKOJIBKO KUJIOMETPOB U
paccrostHreM Mexay kypcamu 300 m

[Tpumenenue: Pa3Benka MioCKOro WM XOJIMUCTOTO JaHamadTa

Jluneunwiii nouck - JIIT.

Onwucanue:  IloyeT BIOJIb YCTAHOBJICHHBIX JIMHUE (HAmpuMep, TOPOT, KEJIE3HOT0POKHBIX
MyTeH, peK) ¢ mapauieabHbIMU Kypcamu Ha pacctosHuu 300 M

[Ipumenenue: Pa3Beaka BAOJIb JIMHUN TPAHCIIOPTHOTO JIBUKEHHUS

Konmypmuwiii nouck - KII.
Onucanme.  Ilomer BHob reorpaguiecKux JIMHUN
[Tpumenenue: Pa3Benka riry00OKO MepeceuyeHHOM UM TOPUCTON MECTHOCTH




Pa3Benka 3arpsi3HeHHs C BO31yXa Hnempyryus A6,Cmp. 2 uz 8

Iponuxarowuii nouck - I11T:

Onucanue:.

Iloner ot OdHOTO 00BEKTa MECTHOCTH K APYyromMy pa3jimdyHbIMU KypCaMHn

IIpumeHeHune: beicTpoe onpeneseHrne rpaHull 3arpsI3HEHHON MECTHOCTH

[Tpu xkapTHpOBaHUM BBITIA/ICHUI HATIPaBJICHNE Kypca MOJIeTa JOJDKHO OBITh MPUMEPHO IO
IIPSIMBIM YIJIOM K HaIPaBJICHUIO BETPA U C TIOJBETPEHHON CTOPOHBI OT UICTOYHHKA
(oTHOCHTENBHO HATIPABIICHHS BETPa BO BpeMsi IBMIKEHUsI 001aka). J{ist mepBOHAYaIbHOM
OLICHKH MOYKET MCIIOJIb30BAThCS IIUPOKOE PACCTOSIHUE MEXAY KypCaMH II0JIETA, TIOCTIE YETO
JUIst 60JIee TOYHOTO KapTUPOBAHUS CIIEAYET MEPEUTH Ha TOJETHI 10 OJIM3KO PACIIONOKEHHBIM

Kypcam.

TpynHo npeaocTaBuTh AeTadbHbIE MHCTPYKIUU JJI BCEX BO3MOXKHBIX THUIIOB CHCTEM
CHEKTPOMETPHH C BO3yXa U COOTBETCTBYIOIINE UHCTPYKIUH /ISl OLIEHKH ITOTY4E€HHBIX
pe3ynpTaToOB U3MepeHuit. BaxkHo, 4TOOBI MapamMeTphl, XapaKTepU3yIollue MPOBEICHUE
u3MepeHus (BbICOTa, CKOPOCTH MOJIETa, KOOPAWHATHI, BpEeMsI U3MEPEHHS U T.]1.),
PETUCTPUPOBAIHCH U XPAHUINCh BMECTE C paJHallHOHHBIMU JaHHBIMU. Y Ka3aHHbIE TaHHbIE
HEOOXOIUMBI JUIsl IOCTPOEHUS KapT 3arpsi3HEHUS.

B nanHO# HHCTpYKIIMK TIpeCTaBIeHa TOJIBKO 00mIas mpouenypa. B peanbHoil cutyarym
JTaHHas MHCTPYKIIMS TOJKHA ObITh epepadoTaHa U alaliTUPOBaHa K KOHKPETHOM
MCIOJIb3YEMOM CIIEKTPOMETPUUECKOIN CUCTEME U KOHKPETHBIM 3a7auaM IPOBEACHMUS
W3MEpEHUHl, VISl KOTOPBIX OHA J0JDKHA MpuMeHaThbes. Ha Pucynke A2 npencrasieH npumep
raMMa-CleKTPOMETPUUECKON CUCTEMBI JIJIsl BO3AYIIHOM pa3Be/IKH.

O0BeKT
aHAIU3a;

I'eomeTpus:

Buasbi npoo:

Marpuua:
MIA:

Bpemsi

HU3MEPECHUA:

TouHOCTE:

Pe3rome

[Namma-uznygaronye paanoHyKIUIbI

[Toner ¢ cucreMoi ramMmma-ClieKTPOMETPHH ISl BO3YIIHON Pa3BEIKH,
MPEANOYTUTENHHO UCTIONB3YS AeTeKTopbl HPGEe 1 - B HEKOTOPBIX ciiydasx -
nerexkropel Nal(Tl), Ha BepToneTax wiu camosneTax

He tpebyetcs or6op nmpod

[Tousa, BO3ayX

1-5 kBx/M? (B 3aBHCHMOCTH OT 3 (EKTHBHOCTH JETEKTOPA, BBICOTHI IOJIETA,
PaTUOHYKIIUIIOB M UX PACIpe/ICIICHUsI B IOYBE)

10-300 cekyn1 Ha u3MepeHue (B 3aBUCUMOCTH OT 3((HEKTHUBHOCTH
JETEKTOPa, BHICOTHI TIOJIETA, PAAHMOHYKJIHIOB, UX KOHIICHTPAIIMH U
pacrpeziesieHus B OYBE)

30 - 50 % (B 3aBUCHMOCTH OT pacIpeeIeHUs] paIHOHYKIH/I0B B ITOYBE,
CTPYKTYpPHI HCCIIEyeMOW MECTHOCTH, TOYHOCTH KaTHOPOBKH, BPEMEHH
U3MEpeHHS)
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Ipenocrepexenusi / OrpaHuveHust

Cnenyer 3apaHee NpOBECTH NMPOBEPKY, MOAXOANT JIU CIIEKTPOMETP AJIs
UCIIOJIb30BAHUS Ha JJAHHOM camoJiete (BepToJere).

Ecnu npenmnonaraercs, 4To JIeTaTeJIbHbIN anmapaT MpoJieTal Hajl 3arps3HEHHON
TEPPUTOpPUEH, MOXKET MOTPEOOBATHCS 1€3aKTUBALMS U JONOJHUTEIbHOE MMOATBEPKICHNE
Pe3yJIbTaTOB U3MEPEHNUN 3arpsiI3HEHNUS TTOUBHI.

OO01ieit pekoMeHIalKEeN SBISETCS OCYIIECTBICHHUE MOJETOB TOJIBKO MPU JTHEBHOM
CBETE, B YCIIOBHSIX METEOPOJIOTHUECKOW BUUMOCTH, BUAMMOCTD Tipu nojete 1,5 km mim
Oonee, obmaka He Hbke 150 M HaJl MTOBEPXHOCTHIO 3EMITH.

Bce nmeiicTBHs M0 MOHUTOPUHTY JOJDKHBI OBITh MTPOBECHBI TAKUM 00pa3oM, YTOOBI
00nydeHHe TepcoHata MoIePKUBATIOCh HAa Pa3yMHO JOCTHKUMOM HU3KOM YpOBHE. UIeHBI
TPYIIIBI JOJDKHBI OBITH OCBEIOMIICHBI 00 YPOBHSIX JI030BBIX PEKOMEHIANNHN 110 BO3BPAIICHUIO.

Ipu6opwl / Pecypcebl

» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)

» Cucrema raMMa-CeKTPOMETPHH ISl BO3AYIIHOH pa3Benku (KoHTponbHbIi nepedeHs A3)
» Beproner wim camoner

ﬂo omnpaejieHuA Ha mecmo

JleiicTBue 1

1.1. ITomyuuTh HauaNbHBIA MHCTPYKTAX U Ha3HadeHHE OT Crenuannucra 1o MOHUTOPUHTY
oKpykarouieit cpeapl/Criennanyicra-paanosiora.

1.2.  TlomyuuTtsb cooTBeTCTBYIOIIEEe 000pyaOBaHuEe, ucnob3ys [lepeunn AOu A3.

1.3. TIlposeputs npubopsl, ucronaszys Uucrpykimio AQ.

1.4. Tomyuutb HHGOPMAILIHIO O MOTOJHBIX YCIOBHIX U MPOTHO3€E MOTOIBI.

15. TlomyuuTts nHPOpPMALIUIO O TEPPUTOPHH, KOTOpas OyeT 00cIea0BaThCs.

1.6. omyuuts nHGOpManHIo 00 UCTIONB3YeMOl cucTeMe KoopArHAT OoT CrienuanucTa 1mo
MOHHTOPUHTY OKpyXatolei cpensl / Crienuanyicra-paanoora.

JleiicTBHe 2
B cootBercTBHM ¢ HHCTPYKIMsMUA CIeHATUCTa TI0 MOHUTOPHHTY OKpYXKaromiel cpeb /
Crnernuanucra-paanosiora:

2.1, BrJIHOYHTH KHOMIKY TPEBOTH Ha MPSIMOIOKA3BIBAIONINX JO3UMETPaX.
2.2.  HapaeTh COOTBETCTBYIOIINE CPEACTBA MHANBUYyaTbHOMN 3aIINTHI.

Ilpoeepku nepeod nonemom

JeiicTBue 3
OcMOTpeTh CHCTEMY BO3IYIIHOM raMMa-CIIEKTPOMETPUHN Ha MPEIMET BUIUMOTO (PHU3UIECKOTO
MOBPCIKIACHHA.

HeilicTBue 4
BBI6paTB COOTBCTCTBYIOIICC IMOJOXKCHNUEC YCTAHOBKU ACTCKTOPA JJIA YMCHbBIICHUA
SKPAHUPOBAHUS OT TOTUTUBHOTO Oaka /Wiy JPyrux jJeTaneil BEpToJeTa Wil camoJieTa.
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JleiictBHe 5
[TpoBepUTH YCTAHOBKY M KPEMEK COCAMHEHUI CUCTEMBI CIIEKTPOMETPHUH (KaOeu, ux
COCAUHCHUA U T.H.) B BCPTOJICTC UJIN CaMOJICTC.

JleiicTBHE 6

[TpoBepuTH IEKTpUUECKOE MMTAHUE BCEH CUCTEMBI, BKITIOYast panap Beicotomep 1 GPS, a
TaKKe TMO/ICOeANHEHNE K OOPTOBOH 3eKTprueckoii cetu. Ecnu criektpomeTp paboTaeT Ha
Oarapeiikax - IpOBEPUTH OaTaperKH.

JleiicTrBue 7/
[Tpu ucnons3oBannu HPGe nerexkropa - mpoBepUTh HATHMYUE KUAKOTO a30Ta B COCY/IE
I[b}oapa; pu H606XO,Z[I/IMOCTI/I IIOIIOJIHUTH 3aIriac.

NPEAYINPEXKXIEHUE
Jiis yMeHbIIEHHSI BO3MOYKHOCTH aChUKCHUN YJICHOB dKHUIaXKa MPH BIBIXaHUH
00€eTHEHHOTO KHUCJIOPOIOM BO3yXa MPH yTEUKE B YCIOBUSAX OTPAHUYCHHOTO MMPOCTPAHCTBA,
HE cJIelyeT UCIOb30BaTh COCY/IbI, COAepKaIIre Ooee S IUTPOB )KUAKOTO a3oTa. [Ipu yreuke
JKUJIKOTO a30Ta TaK)Ke BO3MOXKHO YXYIIICHUE 0030pa I MUJIOTa, TIOBPESKICHUE TJ1a3,
KO>KHBIX TIOKPOBOB, a TaKXke 000pyJ0BaHUSI.

JleiicTBue 8
Bxiarouuts CUCTCMY, IPOBCPUTH 63,30BI)IC napaMeTpbl B COOTBECTCTBHUU C MHCTPYKIUAMU
(pYKOBO,I[CTBOM) HN3roTOBUTECIA UIIN p33pa6OTaHHBIMI/I CaMOCTOATCIIBHO.

JleiictBHe 9
Y CTaHOBUTH COOTBETCTBYIOLIME NTAPAMETPHI U3MEPEHHUs, T.€. BPEMS U3MEPEHHUS,
KOH(I)I/IpraI_[I/IIO JaHHbIX IJI OUKJIA XPAaHCHHA.

HeiicTBue 10

10.1. TIIpoecTu mpoBepKy pabOThI PaIHUOCBA3H MEepe]l OTOBITHEM IO HA3HAYEHUIO.
10.2. TIlIposeputs GPS.

10.3. TIIpoBeputsb pagap BEICOTOMED, TPH HEOOXOAUMOCTH OTKATUOPOBATH MPUOOP.

IMPEAYIIPEKJAEHUE
B nacrosimeit UHCTpyKIIMHM He 00CYKIAr0TCs ACWCTBUS MIJIOTOB BEPTOJIETA HITH
camoJieTa IpH OCYIIECTBIEHUH 10JIeTa, BKIIIOYasi BCe HEOOXOIUMBbIE pa3peleH s, TOIUIUBO U
CMa304HbIE MaTepHalIbl, MATEPUATLHO-TEXHUUECKOE oOecrieueHue u T.1. JIeTUnKU 10JIKHBI
PYKOBOJICTBOBATbCSI FOCYAAPCTBEHHBIMU PACHOPSDKEHUSIMH B 9TOM 00JIaCTH.
Pemenunst nuoToB OyayT SIBIATHCS 00513aTEIBHBIMU.

JlleiicTBue 11
PGFI/ICTpI/IpOBaTB BCC OTHOCAINHECS K ACITY NAHHBIC B ) XypHaJlaX, HCPCUYHAX U KapTax.

H3zmepenue

HeiicTBue 12

JleteTh K TCPPUTOPUHU PA3BCIAKH, HAUYATh USMCPCHUA U CJICAOBATH IMPCIOIPCACICHHBIM
HaIpaBJIEHUSIM T0JIETa, MOTYyYeHHBIM OT CrieliaincTa no MOHUTOPUHTY OKPYKaOIIeH
cpeapl/CrienuanucTa-paarnonora.
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B 3aBucuMOCTH OT cuTyaluu U TpeOOBaHMIA TOCYAAPCTBEHHBIX BJIACTEH PEKOMEHIYIOTCS

CIIeTyIOIIME TTapaMeTpPhI TIOJIeTa:

i Bricora monera: 06brau0 90 — 120 M Hag ypoBHEM 3eMitH (IIPH MCITOJIb30BAHUH
BEPTOJICTA) B 3aBUCHUMOCTH OT JaHamadTa (IepeBbsi, CTPOCHHUS, TUHUN
3NIEKTpoIiepeaay u T.1.). BeicoTa mosera g0/kHa ObITh MOCTOSIHHOM, HACKOJIBKO 3TO
BO3MOXHO. [Ipu monieTe BepToieTa Hall penbe)HON MECTHOCTHIO HEOOXOIMMO
IBITaThCS Clie0BaTh penbedy (0e3omacHocTh npex e Beero!). [pu monete Ha
camoJieTe BBICOTa OOBIYHO OOJIBIIIE.

ii. CKOpOCTb T0JIETa: B COOTBETCTBHHU C XapaKTEPUCTHUKAMU HCIIOJIb3yeMOT0 BEPTOJIeTa
WM camoJieTa. B OONBIIMHCTBE ClTydaeB MPH UCIIOIb30BAaHUH BEPTOJIETA
pekoMeHyeTcsi ckopocth mosiera 60-150 km/4ac.

INPUMEYAHMUE
BaxxHo, 4TOOBI MapaMeTphl H3MepPEHHs (BBICOTA, CKOPOCTH MOJIETa, KOOPAMHATHI,
BpEMsI U3MEPEHUS, U T.JI.) PETUCTPUPOBAINCH M HAKATUTUBAIKCH OJTHOBPEMEHHO C
COOTBETCTBYIOIIMMH PaIUAIIMOHHBIMU JaHHBIMH. DTa HHGOpMAIUs HeoOXoauma JIs
CO3/IaHUs KapT PaAMOAKTUBHOTO 3arps3HEHUS.

Ilposepxu 60 epemsa npogedenus pazeeoKu

NMPUMEYAHUE
Bo BpeMs IPOBCACHUA Pa3BEAKHA CIICAYCT IMPOBOAUTH NPOBCPKU B COOTBETCTBUU C
UHCTPYKIHSAMH (PYKOBOJICTBOM) IPOU3BOHUTEIS, T.€. IPOBEPSATh YCHICHUE, BHICOKOBOJIBTHOE
IMUTAHUC, ITOJIOKCHUC ITNKA, CMCIICHUEC SHCPIUH B CIICKTPE U T.[. BI/I3yaJIBHa$I IMPOBEPKa
HapaMeTPOB U3MEPEHHUs], BHICOTHI, ITAHHBIX CITyTHHUKOBOI CHCTEMBbI ONPE/ICIICHNS] KOOPIHMHAT
OYeHb I0JIE3HA M 0OBIYHO sBIsIETCA 00s13aTeNbHOM. PazpaboTaiiTe 3apaHnee cBou COOCTBEHHBIE
Tarbl IPOBEACHHST HEOOXOJMMBIX IPOBEPOK BO BPEMsI Pa3BE/IKU.

Ilocne okonuamenvnozo npu3zemienuA

JleiictBue 13

[lepenpoBeputh 0a30BbIE TApaMETPHI CUCTEMBI B COOTBETCTBUH C HHCTPYKIIUSIMHU
(pYKOBO,I[CTBOM) HN3TOTOBUTECIIA. 3aperI/ICTpI/IpOBaTL BCC OTHOCAIIUECA K ACITY JTaHHBIC B
xypHaaie. [IpouadopMupoBaTh 0 10OBIX HECOOTBETCTBUAX CrieMaNNCTa 10 MOHUTOPUHTY
okpyKaroiei cpeapl/Crenuaarcra-paanoiora.

JleiictBue 14
O0ecIieynTh HAITUYHUE JAaHHBIX B 6BICTpO JAOCTYITHOM IJIA UCIIOJIb30BAHHA Q)opMaTe. I[e.]'[aTb
KOIIMH BCECX HJAHHBIX H3MepeHHfI.

JleiicrBue 15

[TpoBepuTh pagoaKTUBHOE 3arpsiI3HEHUE BEPTOJIETA UJIM CaMOJIeTa, a TaKXkKe PUOOpPOB,
ucnonb3ys Mactpykmnuio AS.
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HPEAYIPEXJIEHUE
B CJIyqac 1oJICTa 9€pe3 paJuOAKTHBHOC 00J1aK0 BO3MOYKHO paaruOaKTUBHOC
3arpsA3SHCHHUE BCPTOJICTA UJIU CaMOJICTA. Ecnu BEPTOJICT UJIU CaAaMOJICT IMIPHU3CMIINJIICSA Ha
3al"pﬂ3HeHHOfI TEPPUTOPUH, TO CICAYET MMPOABUTH OCTOPOKHOCTD IJII YMCHBIICHUA
HApYXHOT'O 3arpsA3HCHUA U IPCAOTBPAIICHUA BHYTPEHHETO 3arpA3HCHUA KaOWHBI.
HpI/IBGMHeHI/IC Ha 3arpsa3HECHHYIO IOBEPXHOCTb MOKET OBITE HeHeHeCOO6paBHBIM.

Ananus

INPUMEYAHUE

B GonbmmHCTBE CilyyaeB, IpOBEIEHNE aHAIN30B MOTYYEeHHBIX JaHHbBIX OyneT
OCYUIECTBJIATHCS MTOCIIE 3aBEPIICHUS MUCCUU. B 3aBUCMMOCTH OT UCIIOJIb30BAHHON
CIEKTPOMETPUYECKON CUCTEMBI U3MEPEHNUS, BO3MOKHA IIEPBUYHAs OLICHKA IOJTY4YEHHBIX
CHEKTPOB BO BpeMs nosera. [lo kpaiiHeil Mepe, MOKeT ObITh TPOBEICHA OLIEHKA 3arps3HEHUS
MIOYBBI HEKOTOPBIMU JTIOMUHUPYIOIIMMH PaJHOHYKINIAMH.

Ecnu B BepToneTe/camorere CymecTByeT perucTpaTop MoTy4aeMbIX JaHHBIX, OHH
MOTYT OBITh IIEpEe/IaHbl [0 PaIu0 BO BpeMsl MOJIeTa [yl paHHEH OL[eHKH.

BonbIIMHCTBO MPOMBIIIEHHBIX CLIEKTPOMETPUUECKUX CUCTEM MIJIM KOMITBIOTEPHBIX
IIPOrPaMM OLIEHKH BBIIIOJIHSAIOT IEHCTBUS B COOTBETCTBUH C HUKECIIECTYIOIEN
MOCJIEI0BATENbHOCTHIO. Pa3paboTaiiTe cBoM cOOCTBEHHBIE MTPOLIEYPHI OLIEHKH.

HeiicTBue 16
Onpenenutp “UucThie” TUKH JJIS JTHHUN CIIEKTpa.

16.1 CymmupoBaTh BCE UMIYJIbCHI B COOTBETCTBYIOLIEH aHANN3UPYEMO 00J1acTH

16.2 PaccuuraTh cpenHee 3HaYCHHE (DOHOBBIX HMITYJIBCOB C JIByX CTOPOH MTHUKA 110 TPEM
KaHaJiaM

16.3 Jlns momy4deHus 3HAYCHHS MUK POHOBOTO CYETA YMHOXKHUTH PACCUMTAHHOE CPETHEE
3HAa4YEeHUE Ha YUCII0 KaHAJIOB B ITUKE

16.4 s nomydeHus “4ucToro” muka BeYECTh (DOHOBBINA CUET U3 OOIIETO KOJIMYEeCTBa
UMITYJIbCOB ITHUKA

INPUMEYAHUE
BelmieykazaHHbIi alropuT™M NIPUMEHUM TOJIBKO JUISl OTAENBHBIX MUKOB. Onpenenenne
IUIOINAAM MEPEKPBIBAIOLINXCS TMKOB TPEOYEeT NCIOIb30BaHUs O0JIee CIIOKHBIX Pa3BEPHYTHIX
METO/IOB, & TAK)KE€ KOMIIBIOTEPOB.

JleiicrBue 17

WneratuduupoBaTh paJuoOHYKIHIBI HA OCHOBAHUY YHEPTHUH, ONIPEICIICHHBIX B CIIEKTPE.
Takue naHHbIe, KaK IEPUOJ MOJIypacnaaa paiuoHyKIuAa, YHEPTUs TaMMa-U3Iy4eHUs U
COOTBETCTBYIOIINE BEPOATHOCTH UCITYCKAHUS YACTHUIl, MOTYT OBITh HailICHBI B 3JIEKTPOHHBIX
WJIM TBEPABIX KOMHSIX COOTBETCTBYIOIIMX CIIPABOUYHUKOB O paanoHykingax. Crenarb
pacrneyaTKy dHeprui, “4ynucThiX” 3HAYCHUH MUKOB, CBSI3aHHBIX C HUMU CTaTUCTUYECKUX
OmKOOK CUeTa U COOTBETCTBYIOMIMX paauoHyKanaoB (Cm. MucTpykimro I'1 u I'2).
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HeiicTBue 18
OLEHHTD COJIEpIKaHNE PATUOHYKIIN/IA B TIOYBE, HCIIOIB3YS CICAYIONTYI0 (GOpMYITY:

C= M
t-C;-p,-SF
I'ne:
C = cojlepKaHKe B OYBE H3MEPEHHOTO PagHOHyKInaa [KBk/M?]
N = UMITYJIBCHI B TTUKE C dHEepruei E
Np = (OoHOBBIE UMITYJIBCHI B ITHKE C dHEpruei E
t = BpeMs u3MepEHHUS [CeK]
G = KaTH6POBOUHBIT K0d(HIHMEHT JeTekTopa npH sHepriu E [cm?] (pesymbrar
BoInosHeHus MHcTpyKiu A6a)
Py = M3JIy4aromas CriocoOOHOCTh HYKJIMJA MPpH SHeprun E
SF = kK02 (DPUITUEHT PIKPAHUPOBAHUS
MNPUMEYAHUE

[TpucyrcTBue B hopmyne KodpPHuIreHTa SKpaHUPOBAHUS TIO3BOJISET CHIENATh
KOPPEKIIMIO Ha ociia0iieHre (POTOHOB B COCTaBHBIX YACTSAX M MaTepUaliaX
BepTosieTa/caMmoriera, Yepe3 KOTOphie POXOST TaMMa-JIydH epe]l TeM, Kak ObITh
u3MepeHHbIMU. Koa(hUIMeHT T0mKeH OBITh pACCUNTAH ISl JAHHOTO JIETATEIbHOTO
amrmapara u yclnoBuid uaMepenus. [lomyuuts TouHoe 3HaueHne SF TpyaHo, MOCKOIBKY
CJIO’KHASI CTPYKTYPa MOKET UCKA3HUTh IIMIMHAPUICCKYIO CHMMETPHIO PaJHAIMOHHOTO OIS,
Ha KOTOPOW OCHOBBIBAETCS OlleHKa. I (HEKT aHU30TPOIUU U OOIIETO OCIA0ICHUS IIIOTHOCTH
MIOTOKA MOXKET OBITh ONPEJIEIICH B JIyUIllel CTENICHH ITyTeM U3MEPEHHS TOYSUHBIX HCTOUHHKOB
¢ pa3nuyHO 3HEeprueit poToHoB. [Ipr OTCYTCTBUH SKCIIEPUMEHTATBHBIX JAaHHBIX, MOXKHO
amnMmpOKCUMHUPOBATh 3HaUYeHue SF, ucmonb3ys popmyiy:

SF=gt®

e Lk — CpeHee 3HaYCHNE TMHEHHOTO Kod(duimenTa ocnaldieHus Ui JaHHOH SHepTuu
(GOoTOHOB U Oy — CpenHss TOMIIUHA MaTepralia, Yepe3 KOTOPbIA MPOXOISIT TraMMa-JIydH.

Crenyer OTMETUTD, UTO, BCIEICTBHAE YKa3aHHBIX BBINIE IPUYHH, MOKHO ONPEACTHTh
3HaYeHne SF TONBKO C OTHOCUTEIBHO OONIBIION HeonpeaeneHHOCThI0. OCHOBHASI IPUYHHA
UCTIONIb30BaHuUs KOdpunneHTa B Gopmye — onpeereHue CTeneH: BO3SMOKHOW HETOOIIEHKU
YPOBHS 3arpsi3HEHUs. B 3TOM cMBICIe, HCTIONB3Ys B Ka4eCTBE Ly HanOoJIbIIee 3HaUeHUE U3
BO3MOJXKHBIX ISl IMHEWHOTO KOA(GGUIIMEHTA 0CIabIeHUs U B KauecTBe Uy - caMyro OOJIBIIYIO
TOJIIIIUHY MaTepHaa u3 TeX, KOTOPbIE MEPECEeKAI0T JIy4H, OyAeT IMOIy4eHO TOPOTOBOE
SHAYCHHUEC YMCHBIICHHUA IJIOTHOCTHU NU3MCPACMOI'0 ITIOTOKA.

JleiictBue 19
3aperucTpupoBaTh BCe pe3yabTaThl U TapaMeTpsl H3MepeHus B xKypHaie u Kapre A8.

JleiictBue 20
HOIIFOTOBI/ITI) KapThbL BI)IHaIIeHI/Iﬁ AJI1 OTACIIBHBIX PAAUOHYKIINI0B.

INPUMEYAHUE
B 00m1eii ”HCTPYKIIMHU, K KOTOPOW OTHOCUTCS HACTOAIIAS], TPYIHO MPEICTaBUTh
KOHKPETHBIE IE€TaIN BCEX AEMCTBUM ISl BCEX BO3MOXKHBIX METO/IOB OLIEHKH ITOJIyYE€HHBIX
JTAHHBIX. Pe3yinbpTaToM MpoBeIeHUs pa3BeIKU OOBIYHO SIBIISIETCS KapTa BBIMAICHHIA, B KOTOPOIi
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OUYEepYEHbI U30JIMHUU TOBEPXHOCTHOW aKTUBHOCTH OTAEIbHBIX PaIUOHYKINA0B. OOBIYHO
TaKH€ KapThl TOTOBSITCS C UCIIOJIB30BAHUEM COOTBETCTBYIOINX KOMIBIOTEPHBIX IPOTrPAMM
WIN C TIOMOUIBIO CAMOCTOSITEIBHO pa3pabOTaHHBIX POrPaMM U MPOLEIYP.

PUCYHOK A2
[IPUMEP CUCTEMBI TAMMA-CIIEKTPOMETPUU JIJI BO3AYIIHOM PA3SBEJIKU

aucruier (KoMIbIoTep)

GPS

KOMITBIOTEP

Nal (Tl) — nerextop
HPGe - netexTop

d-
[

[Ipumeuanue: [Ipenocrasneno PenepanbHbIM 0(GUCOM O paAualMOHHOI 3amuTe ['epmanu.



Buvinonusemcs. WHCTPYKLUS A6a
KAJIUBPOBKA CIIEKTPOMETPA

I'pynnoii Cmp.lusz 3
CneKmpOMempuu I[‘]IH BO3I[YIHHOFO

in-situ MOHUTOPHUHI' A

Hean

OTtkanubpoBath ramMmma-creKTpomeTp ¢ nerekropom HPGe mist mpoBeneHus BO3yIIHON
pa3BeIKH.

Oo0cyxaeHue

Jist TOro, 4TOOBI OIICHUTH 3arpsi3HEHHE TTOYBbI OTICIBHBIMU PAJNOHYKIUIAMH, TAMMa-
CIIEKTPOMETp JOJDKEH OBITh OTKaIuOpoBaH. [Iporenypa kanuOpoBKH CXOHA C TAKOBOIA,
Npe/ICTaBICHHOM ISl KATMOPOBKU raMMa-criekrpomerpa in-situ (Mucrpykuus ['1a).

Kanmn6poBounslit koapdunuent aerekropa (Cr), mpeacrapistoniuii CoO00i OTHOLICHUE
YPOBHS IMITYJIBCOB “UUCTOr0” MHUKA XapaKTEPUCTUIECKOH raMMa-IMHUH K TOBEPXHOCTHOM
KOHILIeHTpanuu (Ag) TaHHOTO PaTUOHYKIIH/IA, MOXKET OBITh BEIPAKEH B BUJIC pE3y/IbTaTa
YMHOXEHUS TpeX KOdPPHUIMEHTOB, KQXKIBII N3 KOTOPBIX MOKET OBITH OIpE/IeIeH OTACIBHO:

RiRe ¢
.=
R0 (I) As
I'ne:
Cs = KaJTMOPOBOYHBIN KOAD(DHUIIMEHT TeTEKTOpa

Ry/® = ko3¢huIMeHT OTKINKA IETEKTOPA; YPOBEHb UMITYJIbCOB ITHKA BCIICJCTBHE
SIMHUYHOM IMePBUYHOM TUIOTHOCTH MOTOKA (DOTOHOB C 3Hepruei E, monamaroiero
Ha JICTEKTOP BJIOJIb OCH JIETEKTOPA

Ri/R, = k03 (GHUIIHEHT YrIIOBOM MOMPAaBKK; HEOOXOIMM I y4eTa YIII0BOI0 OTKIMKA
JETEKTOpa

®/As =reomerpuueckuii K03()GHUIUEHT; 00IIast IIOTHOCTH MOTOKA (POTOHOB, MMAIAFOIIETO
Ha JICTEKTOP, Ha eIMHUITY KOHIICHTPAIMH WU KOJIMYECTBA PATHOHYKIIHIOB

I[MosHas mporeIypa pacuera KaTnOpOBOYHOT0 KO PHIIMEHTA IETEKTOPA I CIIEKTPOMETPa
in-situ nana B [10,14]. Yka3anHas mporieypa MOXKeET Tak)Ke ObITh IIPUMEHEHA IS
KaJMOPOBKH IraMMa-CIIKTPOMETPa BO3/IYIIIHOM pa3BeaKu ¢ peTekropom HPGe.

KoaddummenT otkimuka nerekropa Ry/® onpenensercs myTeM nNpoBeaeHHs 1a00paTOPHBIX
U3MEPEHU ¢ UCTIOIb30BAHNEM KAIMOPOBOYHBIX TOUEUHBIX HCTOUYHUKOB. Koappuruent
yrioBoii monpasku Ri/R, ompeensiercs: ¢ oMOIIbIO POBEICHNUS JTA00PATOPHBIX U3MEPEHHI
YIJIOBOW 4yBCTBUTEJIBHOCTH JIETEKTOPA B COUYETAHNUHU C MOJICIbHBIMU PacdeTaMH YTOBOIO
pacmpeieseHus IIOTHOCTH MOTOKA, TeoMeTpuieckuit koadduiment O/As paccuntriBaeTcs
JUTSL Pa3JIMYHOM BBICOTHI MOJIETA C IOMOIIBIO METO/1a, ONKcaHHOoTO B [14].

J71st TOro 4TOOBI OLIEHUTH 3arps3HEHHE MMOYBbBI, BA)KHO 3HATh KAKMM 00pa30M MPOUCXOTUT
pacripesieieHue B Hell paAMOHYKIHI0B. B O0NbIIMHCTBE CllydaeB pacipeaesieHue
MCKYCCTBEHHBIX PaJIMOHYKIIUIOB B IOYBE MOXKET OBITH OMUCAHO (YHKITHEH
AKCIIOHECHIIMAILHOTO YMEHBIIICHUS PACTIPEACIICHUS C YBEIIMUYCHUEM TITyOUHBI CIIOSI 3aJICTaHHUSI.
[Tpu 5TOM Ba>KHBIM ITapaMeTPOM SBIIIETCS apaMeTp penakcanuu o. Cpa3y mocie aBapuu Ha
pEaKTOpe TaKue XapaKTEPUCTUKH, KaK BPEMS-3aBUCUMOE PACTIPE/ICICHUE PAIMUOHYKIIHIOB B
MOYBE U UX MUTpaLUA B OoJiee rIyOOKHe CJI0U UTPAI0T HE3HAYUTENbHYIO poiib. Mcnonb3ys B
KauecTBE JIONYIIEHUs YPOBEHb MOBEPXHOCTHOTO 3arpsI3HEHUSI, MOXKHO HEI0OIICHUTh YPOBEHb
KOHIICHTPAIIMHU PATUOHYKIH/IOB B MMOYBE ¢ (aKTOPOM HeompeaeaeHHOCTH 10 2 [14].
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KaiuépoBka ciekTpomeTpa st
BO3/yIIIHOTO MOHHUTOPHUHTIA Hnempyxyus A6a,Cmp. 2 uz 3

Ipenocrepexenusi / OrpaHuveHust

KanubpoBka criekTpomeTpa A1 BO3AYIIHOM pa3BelIKU J0JKHA IPOBOUTHCS 3apaHee
— J10 J1F000T0 MCIIOJIb30BaHMS.

IIpu6opsi / Pecypcenl
» ['amma-criekTpoMeTp JUTst BO3IYIIHOM pa3BeaKH
» CeprudunupoBanHbie pedepeHCHbIE TOYSYHbIE HCTOUHUKH

JleiicTBue 1
[TpoBecTn KanMOPOBKY SHEPTHH CIEKTPOMETPA, UCTIoNb3ys MHcTpykimio [ 2a.

JleiicTBHE 2
Omnpenenuth ko3 duimeHT oTkimka nerekropa Ry/®, ucnonssys Muctpykuuio I'la,
JeticTBue 3.

JleiictBHe 3
Omnpenenuth ko3 duimeHT yriosoi nomnpasku Ri/R, , ucnons3ys Muctpykimro I 'la,
[etictBue 4.

HeilicTBue 4

Hcnonb30Bath 3Ha4YEHHs reoMeTpruueckoro ko duimenta O/Ag 1uis muka B S3HEPreTHISCKOM
cnekTpe E u koHKpeTHO# BBICOTHI MoieTa u3 Pucynka A3. DT 3HaYSHHS COOTBETCTBYIOT
YPOBHIO 3arps3HEHUs IOYBBI 0€3 MUTPALIMM PAJUOHYKIINAOB B TIOYBY JUIsl pa3IMYHOM BBICOTHI
110JIETa U OOBIYHO MCIOJIB3YIOTCSI BO BpEMS BO3AYIIHON pa3BeAKU. 3HAUECHHUS
reoMEeTPHUECKOro KO GUIMEHTa Il JPYroi BBICOTHI 110JIeTa MOT'YT ObITh ONpeieIeHbI
IyTeM HHTEPIOJISIIUU MEXy KPUBBIMH, JINOO MCIOJB3YS MPOIenypy, onucanHyto B [10, 14].

JleiicTBHe 5
PaccunraTh kanmuOpoBoUHbIE KOAPPHUIIMEHTHI AETEKTOpA JUTS PA3IMYHBIX YHEPT U MyTeM
MIEPEMHOXKEHHS TPEX COOTBETCTBYIOIIMX KOI(PPHUIIUESHTOB:

Hanectu Ha rpaduke 3HaueHus Cr MpOTHB SHEPTUU YIS PA3IMYHOMN BBICOTHI MOJIETA,
UCTIOJB3YS JIOTApU(PMUIECKYIO IITIKATY, U COSTMHUTH TOUKH TIABHBIMUA KPUBBIMH.
3apeructpupoBaTh Bce TOUku Cf U COXpaHUTh TUarpaMMy B XKypHaJie CIIEKTPOMETpa.
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(o)

Hnempyxyus A6a,Cmp. 3 uz 3
PACIPEJEJIEHVU PAJMOHYKJIM/IOB HA TOBEPXHOCTU AJIS1 PA3JIMYHOU

PUCYHOK A3
FEOMETPUYECKHNU ®AKTOP ¢/As KAK ®YHKIMA SHEPTU ®OTOHOB I1PU
BBICOTBI ITOJIETA

()

KanudpoBKka cnekTpomMeTpa s
BO3IYIIIHOTO MOHUTOPUHTA

I E B B
' [

- T

N

0.10 f-----3---1--F-
0.00

10000

1000

DHeprug k3B

10

64



Buinonnaemcs. UHCTPYKIUA A7

Tpynnoi MOHUTOPHHT UICTOUHUKA C | () 1458
cnekmpomempuu in- INOMOIIBIO BO3YIIHOHU
situ PA3BEJIKU

Hean

OOHapyXuTh, ONPeIEeTUTh MECTONIOIOKEHUE U UIEHTU(DUIIUPOBATH TaMMa-U3ITyYaroIHii
UCTOYHHK(M) HA MPOTSHKEHHOW TEPPUTOPHHU JIJISl TOTO, YTOOBI 00ECTICUUTh MOMEIICHHE
HCTOYHHMKA B 0€301MacHOE MECTO, HAYaTh 3aIUTHBIC MEPOTIPHUSATHUS U/UIIH MEPOTIPUSITHS TI0
OUHCTKE.

Oo0cyxaeHue

MOHUTOPHHT C BO3yXa CUUTAETCS HanOOJIee MOIXOSIIUM METOIOM OBICTPOTO MOKCKA Ha
NPOTSLKEHHBIX TEPPUTOPHIX. B aToM ciyuae Hanboiee npeamoutureapabl Nal(Tl)
ACTCKTOPHI. OL[HaKO TAKXE MOT'YT UCITIOJIb30BATHCA CUCTCMEI C PIOHPISaIII/IOHHOﬁ KaMepOﬁ non
JAaBJICHUCM, ITPOITOPHUOHAJIBHBIMHA CUCTUYUKAMHU, JCTCKTOpAMU Feﬁrepa-MIonnepa nin
JPYTAMHA NOAXOIAIIUMA JO3UMETPAMUA MOIIIHOCTH J03BI.

Heo0xoanmMo 3HaTh OTKIMK AETEKTOpa KakK (PYHKUIHUIO YJHEPTUU (POTOHOB M yIIIa MaieHUsS
(BKJTFOUAst BO3BMOYKHOE SKPaHUPOBAHUE CaMUM BepTosieToM). [lepes mpoBeneHreM
MOHHUTOPHHTA C BO3/yXa ClIeyeT OTKaIuOpoBaTh cuctemy. Eciu ucnonb3yercs
CHeKTpoMeTp, — oOpamaiitecs k MaCcTpyKInu ['2a mi1s kanuOpoBku sHepruu 1 MHCTpYyKIIMu
A6a 1151 ornipeiesIeHusI KATMOPOBOYHOTO KOddUITMEHTa IeTeKTopa. Eciu ucnonbs3yercs
WOHHM3AIMOHHAs Kamepa MO/ JaBJICHUEM, TPOTIOPIIMOHANILHBINA CUETYHK, AeTeKTop [ eirepa-
Mrosiepa win Apyrou NoAXoAsIIUN JO3UMETP — MOKET ObITh IPUMEHEHA YIIPOIIEHHAS
nporeaypa KamnOpoBkr. B 3ToM cirydae ObICcTpast i mpocTast KamnOopoBka 3¢ (eKTHBHOCTH
JIETEKTOpa /715l TAHHON TeOMETPUN MOXKET OBITh OCYIIECTBIIEHA SKCIIEPUMEHTAEHO
MOCPEJICTBOM TIOJIETOB HaJ] COOTBETCTBYIOIIUMH peepEHCHBIMU HCTOYHHKAMH.

[Tpu nnaHupoBaHUY JTIOOBIX MOMCKOBBIX ACUCTBUM CIIEIyeT PACCMOTPETH CIETYIONINE
ACIEeKTBHI:

i. Crenyer HayaTh MOMCK ¢ 00CIEI0BAHMS TEPPUTOPUH MIPEIIOIATaEMOT0 HaX 05K ICHHUS
UCTOYHHKA; HA DTON TEPPUTOPHUH, IIPEKIE BCETO, TOKHBI OBITH 00CIIEI0BAHBI
HaceJIEHHbIE MECTa.

ii. MHTepBan MEKIy TPACKTOPUSAMH I0JIETA M BBICOTA [TOJIETA 3aBUCUT OT aKTUBHOCTH H
KOJIMYECTBA HCTOYHHUKOB, & TAK)KE OT UyBCTBUTEIILHOCTH CHCTEMBI MOHUTOPHHTA.

iii. HaBuranuoHnHsie BO3MOXKHOCTH caMoJjieTa/BepToieTa.

iv. CBs13b MEK/Ty HA3eMHBIMH TPYIIIIAMHA ¥ KOMaHION camosieTa/BepToieTa.

B o0mem Bujie cymecTByeT HECKOJIBKO PA3IMYHBIX BO3MOKHOCTEH MTPOBEICHUS TI0JIETa B
3aBHCHMOCTH OT Iiesielt pa3Beaku. [Ipu mpoBeaeHnn paanalioHHOM pa3BeKu ¢ BEPTOJIeTa
MOTYT OBITh UCITOJIb30BaHbI CJIETYIOIINE MOJIETH TTOUCKA!

THouck napannenonoimu kypcamu - IIK:

Ornucanmne:  IlapamiensHble IpsiMble KypChl JUIMHOM B HECKOJIBKO KUJIOMETPOB U
paccrostHreM Mexay kypcamu 300 M

[Tpumenenue: Pa3Benka MioCKOro WM XOJIMUCTOTO JaHamadTa

Jluneiinwiii nouck - JIIT.
Onwucanue:  [loyeT BIOJIb YCTAHOBJICHHBIX JIMHUE (HampuMep, TOPOT, KEJIE3HOT0POKHBIX
MyTeH, peK) ¢ mapauieabHbIME Kypcamu Ha pacctosHur 300 M

65




MOHHMTOPHUHT UCTOYHUKA € MOMOIIBIO
BO3IYIIHOM pa3BeaKH Hncempyxyus A7, Cmp.2 uz 8

HpI/IMeHeHI/Ie: P8.3B€I[Ka BJOJIb JTMHAMN TPaHCIIOPTHOT'O ABUKCHUA

Konmypmnuwiii nouck - KII.
Onucanue:  Iloner Brosb reorpaduueckux JMHUAN
[Tpumenenue: Pa3Benka riy0oko nepecedeHHol il ropucToi MECTHOCTH

Iponukarowuit nouck - I111.
Onucanne:  Iloser oT 0fHOTO 00BEKTAa MECTHOCTH K IPYTOMY Pa3INYHBIMU KypcaMu
[Tpumenenue: beicTpoe omnpesenenre rpaHul] 3arps3HEHHONH MECTHOCTH

OO0r11Me acneKThl MPOBEICHUS TIOUCKA OMUCAHBI B [2].

TpyznHO npenocTaBUTh AETAIBHBIE MHCTPYKLUU AJI BCEX BO3MOKHBIX THIIOB CUCTEM
CHEKTPOMETpHH ¢ Bo3ayxa. [loaToMy B JaHHON MHCTPYKIIMH MPEACTABIEHA TOJIBKO 0011as
npoienypa. B peanbHoi cuTyalu HHCTPYKLUS T0JKHA OBITh epepaboTaHa U
aJJanTUPOBaHa K KOHKPETHOU HCIIOIb3YEMOU CIIEKTPOMETPUYECKON CUCTEME UIIU JO3UMETPY.

Pe3rome
O0BeKT
aHaJInu3a; lNamMmma-u3nydaroniue paguoHyKIu bl
I'eomerpus: ToueyHble ICTOYHUKH Ha 3eMIJIE, IOJIETEL C CHCTEMOM raMMa-

CTIIEKTPOMETPHH JIJISl BO3IYITHON Pa3BEIKH, MPEAMOYTHTEIHHO UCIIONb3YS
nerexkropel Nal(Tl), Ha BepToseTax wiu camosneTax
Buab1 npoo: He tpebyetcs or6op mpod

Marpuua: [Tousa, BO3ayX

MIA: Heckonbko coren MbBk (B 3aBucuMocTH OT 3 PEKTHBHOCTH AETEKTOPA,
BBICOTHI MTOJIETA, PATUOHYKIIH/IA M HHTEPBAIA MEXIY TPACKTOPUSIMU
0JIeTA)

Bpems

H3MepPeHHUsI: 1-5 cexyna Ha u3MepeHue (B 3aBUCHMOCTH OT 3 PEKTUBHOCTH JIETEKTOPA,
BBICOTHI TTOJIETa, PAJUOHYKIINIA)

To4YHOCTB: 130 - £50 % OoT aKTUBHOCTH TPH OJArONPHUATHBIX YCIOBHUAX (B

3aBHCHMOCTH OT CTPYKTYPbI HCCIIEYEMO MECTHOCTH, TOYHOCTH
KaTHOPOBKY, BPEMEHH H3MEPEHUSI, YCIOBUI OKPYXKAIOIIEH CPe/Ibl,
PaANOHYKIIH/A, €CTECTBEHHOIO PaANAlMOHHOTO (hOHA, MHTEPBAIa MEK/TY
TPACKTOPUSMH MOJIECTA)

Ipenocrepexenusi / OrpaHuveHust

HE M3MeHSTh YCTaHOBKH ¥ HACTPOWKH CUCTEMBI ITOCIIE KAIMOPOBKH.

OO01ieit pekoMeHIalKel SBISETCS OCYIIECTBICHUE MOJETOB TOJIBKO MPU JHEBHOM
CBETE, B YCIIOBHSIX METEOPOJIOTHYECKOW BUIUMOCTH, BUAMMOCTD Tipu noaere 1,5 km mim
Oonee, obnaka He Hibke 150 M Ha/T MOBEPXHOCTHIO 3EMITH.

Bce nmeiicTBus M0 MOHUTOPUHTY JOJDKHBI OBITh MIPOBECHBI TAKUM 00pa3oM, YTOOBI
00nydeHHe TepcoHata MoIePKUBATIOCh HAa Pa3yMHO JOCTHKUMOM HU3KOM YpOBHE. UIeHBI
TPYIIIbI JOJ?KHBL OBITH OCBCIOMIJICHBI 06 YPOBHAX TO30BBIX peKOMeHI[aIII/Iﬁ 110 BO3BPAICHHIO.
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Ipu6opsi / Pecypcebl

» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)

» Cucrema raMMa-CeKTPOMETPHH ISl BO3AYIIHOH pa3Benku (KoHTponbHbIi nepedeHs A3)
» Beproner wimn camoner

HNPEAYHNPEX/IEHHUE
B nHacrosmeit MHcTpykin He 00CyXIat0TCs AHCTBYSI MHJIOTOB BEPTOJIETa HITH
caMoJIeTa IIpH OCYIIECTBICHHH I10JIeTa, BKIIIOYAsi BCE HEOOXOANMBIEC Pa3peIIeHHs!, TOIUTUBO U
CMa304HbIe MaTePHAIIbl, MATEPUATIBHO-TEXHUYECKOE 00eciedeH e U T.1. JIETUMKH TOIDKHBI
PYKOBOJICTBOBAThCSI TOCYJAPCTBEHHBIMH PACTIOPSKEHUSIMH B 3TOW 00JIaCTH.
Pemenust nuaoToB OyayT 00s3aTeNbHBIMHU JUTS WICHOB [ pyIibr ramMmma-
CIeKTpoMeTpuH IN-Situ.

,ZIO omnpaejieHuA Ha wmecmo

JleiictBue 1

1.1, Tlony4uTh HAYATBHBIA MHCTPYKTAX U Ha3HaueHHE OoT CIierraiucTa no MOHUTOPUHTY
OKpyxaroriei cpeapl/Crenuanncra-paanosora.

1.2. TlonyuuTh COOTBETCTBYIOIIEE 00OPyIOBaHKE, HCIONB3Yst KonTponsHbIe epeunn AQ
u A3.

1.3. IIposeputh mpubopsl, ucnoyb3ys KonTpoasHblil nepeuens AQ.

14. TlomyuuTts HHGOPMAIIUIO O TIOTOHBIX YCIOBUSX U MPOTHO3€E TTOTOJIBI.

15. Tlonyunts uHGOPMAIUIO O TEPPUTOPHH, KOTOpas OyAeT 00CIe10BaThCs.

1.6. Tloxyuuts uH(pOpPMAIHIO 00 HCIIOIB3YEMOH cucTeMe KoopanHaT oT CrienuanucTa mno
MOHHUTOPHUHTY OKpYKaroieit cpepl/Crenuanncra-paganosora.

JleiicTBHe 2
B cootBercTBHM ¢ HHCTPYKIMsiMUA CIEHATUCTa TI0 MOHUTOPHHTY OKpY XKatomiel cpeb /
Crernuanucra-paanuosiora:

2.1, BKIIOYUTH KHOIKY TPEBOTH Ha MPSIMOIIOKA3BIBAIOIINX JIO3UMETPAX.
2.2. Hamerb COOTBETCTBYIOIIKE CPEACTBA HHIUBUIYAIbHON 3AIIIUTHI.

Ilpoeepku nepeod nonemom

JeiicTBue 3
OcMOTpeTh CHCTEMY BO3IYIIHOM raMMa-CIIEKTPOMETPUHN Ha MPEIMET BUJUMOTO (PHU3UIECKOTO
MOBPCIKIACHHA.

HeilicTBue 4
BBI6paTB COOTBCTCTBYIOIICC IMOJOXKCHNEC YCTAHOBKU ACTCKTOPA JJIA YMCHbBIICHUA
SKPAHUPOBAHUS OT TOTUTUBHOTO Oaka /Wiy JPyrux jJeTaneil BEpToJieTa Wil camoJieTa.

JleiictBHe 5

[TpoBepUTh YCTAHOBKY M KPEIEK COCAMHEHUI CUCTEMBI CIIEKTPOMETPHUH (KaOeu, ux
COC/IMHECHHUS | T.I1.) B BEPTOJIETE UM CAMOJIETE.
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JleiictBHe 6

HpOBCpHTB QJICKTPHUUICCKOC ITUTAHUC BCEU CUCTCMBI, BKIIFOYAA paaap BBICOTOMED U
CIyTHUKOBYIO CUCTEMY ONPE/IEIICHNs KOOPJUHAT, a TaKXKe M0ACOeAMHEHNE K OOPTOBOM
ANEKTpUIECKOi ceT. Eciu cnekrpomeTp paboTaet Ha OaTapeikax - MpOBEPUTH OaTapeuKH.

JleiictBue 7/
Bxirouuts CUCTEMY, ITPOBECPUTH 0a30BbBIE MmapaMeTpbl B COOTBECTCTBUU C HHCTPYKIHUAMUA
(pyKOBOJICTBOM) M3TOTOBHTEIS, HJIH Pa3pabOTaHHBIMU CAMOCTOSTEIIBHO.

JleiicTBue 8
YcTaHoBUTE COOTBCTCTBYIOIIUE MTApaMETPbl UBMCPCHUA, T.C. DHCPICTUYCCKUC AUAITa30HBbI,
BpEM: U3MCPCHUS, KOH(l)I/IpraI_[I/IIO JaHHbIX IJI OUKJIa XpaHCHHA.

MNPUMEYAHUE

PaccmoTpeTs BO3MOKHOCTh YCTaHOBKH ITOPOTOBOTO YPOBHS CKOPOCTH CYETA, MPH
JOCTH)KEHUU KOTOPOTO OYZeT MOAaBaThCsl BU3yallbHBIN H/WIN CIIyXOBOW CUTHAI,
IIpeIyNpeX A0 O IPEBBIIEHUH YPOBHS CueTa B 3HEpreTudeckoM auanasone. [Ipubdop
JIOJKEH XapaKTepU30BaThCs OBICTPOH YCTAaHOBKOI MOKa3aHUi (MEHee MM PaBHO 5 cek).
Bpewmst o1HOTO IMKIIAa U3MEPEHHI 3aBUCUT OT 3()(HEKTUBHOCTHU JIETEKTOPA, BHICOTHI TOJIETA U
AKTHBHOCTH JIETEKTUPYEMOT0 HCTOYHUKA. B OONBIIMHCTBE ClTydaeB BpeMs IIUKJINIECKUX
u3MepeHuil coctaBisieT 1-5 cek.

JelicTBue 9

9.1. IIpoBectu mpoBepKy pabOTHI paAHOCBS3HU MEepel OTOBITHEM 10 Ha3HAYECHUIO.
9.2. IIposeputs GPS.

9.3. IIpoBepuTh pasap BEICOTOMED, IPY HEOOXOAUMOCTH OTKATHOPOBATH MPHOOP.

HNPEAYHNPEX/JIEHHUE
B nHacrosmeit MHcTpykin He 00CyXIat0TCs AHCTBYSI MHJIOTOB BEPTOJIETa HITH
caMoJIeTa IIpH OCYIIECTBICHHH I10JIeTa, BKIIIOYasi BCe HEOOXOANMBIE Pa3peIIeHNs!, TOIUTUBO U
CMa304HbIe MaTePHAIIbl, MATEPUATIBHO-TEXHUYECKOE 00eciedeH e U T.1. JIETUMKH TOIKHBI
PYKOBOJICTBOBAThCSI TOCYJAPCTBEHHBIMH PACTIOPSKEHUSIMH B 3TOW 00JIaCTH.
Pemienust nuiaoToB OyayT 00s3aTeNbHBIMHU JUTS WICHOB [ pyImbr ramMmma-
CIeKTpoMeTpuH IN-Situ.

JleiictBue 10
PGFI/ICTpI/IpOBaTI) BCC OTHOCAINHECSA K ACITY JAHHBIC B X KYypHAJIC.

H3zmepenue

JlleiicTBue 11

JleTeThb K TCPPUTOPHUH PA3BCIAKU, HAYATHb USMCPCHUA U CIICA0BATH MMPEAONPCACICHHBIM
HaMpaBJICHUAM TI0JIeTa, MTOMydeHHBIM 0T CIeNHaIicTa Mo MOHUTOPHHTY OKPYKatOIIei
cpenbl/Crienanucra-paaroiora.

B 3aBucumocTu ot cuTyanuu 1 TpeOOBaHNN TOCYJapCTBEHHBIX BJIACTEH PEKOMEHIYIOTCS

CJIEIYIOIME TTapaMeTPhI IOJIETA:

I Beicora mosiera: 06s19H0 90 — 120 M Haj ypoBHEM 3eMitd (ITPH UCTIOIB30BAHUH
BEPTOJIETa) B 3aBUCHMOCTH OT JaHAmadTa (IepeBbsi, CTPOCHUS, INHUN
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SIIEKTPOIEpeaay u T.1.). BeicoTa mojera gomKHa ObITh TIOCTOSHHOM, HACKOIBKO 3TO
BO3MOXHO. [Ipu mosnieTe BepToieTa Hall pelbe()HON MECTHOCTHIO HEOOXOMMO
IBITATHCS CIIeA0BaTh penbedy (6e3omacHOCTh mpexae Beero!). [Ipu monere Ha
CcaMoJIETE BBICOTA OOBIYHO OOJIBIIIE.

ii. CKOpOCTb T0JIETa: B COOTBETCTBHHU C XapaKTEPUCTHKAMU HCIIOJIb3yeMOTO BEPTOJIETa
WM camoJieTa. B OONBIIMHCTBE CllydaeB MPH UCIIOIb30BAaHUH BEPTOJIETA
pekoMeHyeTcsi ckopocTh nosiera 60-150 km/4ac.

JleiictBue 12
ITocTostHHO Ha6JHOI[aTI) 3a MMOKAa3aHUsAMH CUCTEMBI USMCPCHUA.

MNPUMEYAHUE
W3mepsieMble 3HaUYEHUS] UMITYJIHCOB MJIM MOIIIHOCTH J103bI MOTYT BapbUpPOBATh B
npenenax ¢pakropa 2 BCIEACTBUE Pa3IUYHBIX YPOBHEH €CTECTBEHHOW PaINOaKTUBHOCTH
MOYBHI, a TAKXKE BO BPEMS CHIIBHOTO JI0K/IS U BEIMBIBAHHUS JOYEPHUX MPOAYKTOB paOHa.

HeiicTBue 13

Ecin CKOPOCTB CUCTA UJIN 3HAYCHHUA MOIITHOCTHU OO3bI 110 ITOKA3aHWUAM JO3HUMCETpa
NPEBBIIAIOT MPEIONPEACICHHBIN YPOBEHb (HarpuMep, 1Mo KpaifHeil Mepe, B JBa pasa
MMPCBLIIAIOT (1)0H0BLII71 CUCT UJIHU MOIIHOCTH I[OSLI), CJICAYCT BO3BPATHUTLCA K MCCTY
BBISABJICHUS YKA3aHHOT'O OTKJIOHCHHA U CY3UTHh CCTKY IIJIOIIAaAU MONCKA IJIA 0oJiee TOYHOTO
OIpCaACICHUA MCCTOIIOJIOKCHHA NCTOYHUKA.

INPUMEYAHUE

HaymHuky 00bIYHO MOTYT CITY’KUTh AOMOJIHUTENBHON 3BYKOBOM MOAIEPIKKON
(mpeoOpazoBaHye INHEHHOM CKOPOCTH CYETa B JIOrapH(PMUUECKYIO IIKAITy IeHu0e).

IIpn Hanuuuu NpuHTEpa CleyeT pacnedararsb, 10 KpaiHel Mepe, pe3yIbTaThbl
U3MEpeHui B MecTe OOHapyKeHHsI HauboJiee BBICOKMX 3HAaUEHUH, a TAK)Ke COOTBETCTBYIOLIHE
KOOPJIMHATHI (IIMPOTA, TOJT0Ta) U BHICOTY MOJIETa HAJl yPOBHEM 3eMJIM. MOXET ObITh
II0JIE3HOM KapTa MapIpyTa IojeTa.

JleiictBue 14

Nudopmuposats Crierpaarcta o MOHUTOPUHTY OKpYKaroriei cpeapl/Crienuanicra-
panuosora 0 MecTe BO3MOXKHOTO PACIIOJIOKEHUS! HCTOUHUKA M OIIEHKE €r0 aKTUBHOCTH.
CrenosaTh HHCTPYKIHAM CrienHaTNCTa 0 MOHUTOPHHTY OKpYXKarolien cpejib /
Crernuanucra-paanosiora.

NPUMEYAHUE
IIpu noctynnenun pacnopsixkeHuid oT CrienuanucTa o MOHUTOPUHTY OKpYXKarolen
cpenbl/Crieruanicra-paaruosiora B HSKOTOPBIX CIIy4asX MOXKET OKa3aThCsl yMECTHBIM
MIPOU3BECTHU MOCAJKY, a 3aTEM YJIEHAM HKUITaKa BEPTOJIETA ONPEAETUTh PACIIOI0KEHUE
MCTOYHUKA 00JI€€ TOUHO C MOMOIIBIO PYUHBIX T03UMETPOB. PerynspHo coobimarh
CrenuaiucTy Mo MOHUTOPUHTY OKpYysKarolneit cpeapl/CrennaincTy-paanoiory HOBYO
UH(POPMALIKIO O MOJYYSHHBIX PE3yJIbTaTax U PACIONIOKEHHH.

JleiicrBue 15
HpOZIOJ'DKaTI) IMOUCK 0 ONpCACTICHUA MCCTOIIOJIOKCHUA BCCX NCTOYHUKOB.
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Ilposepku 60 epemsa npoeedenusn pa3zeeoku

Bo Bpemst pa3Benku ciaeayer IpoBOIUTE NPOBEPKU B COOTBETCTBUU C MHCTPYKLUSAMU
(pyKOBOCTBOM) MPOM3BOAUTEINS, T.€. IIPOBEPSTH YCUICHHE, BRICOKOBOJIBTHOE IUTAHUE,
IIOJIOYKEHNUE TMKa, CMEIIEHUE DHEPTUU B CIIEKTPE U T.J. B KauecTBe aJIbTepHATHBBI
pa3paboTaiiTe cBOM COOCTBEHHBIE HTaIlbl IPOBEAECHUS HEOOXOIUMBIX ITPOBEPOK BO BPEMsI
pa3BeaKU.

Iocne okonuamenvnozo npuszemjienun

HeiicTBue 16

HepCHpOBepI/ITB 0a30BELIE mapaMeTpbl CUCTCMbI B COOTBCTCTBHU C HHCTPYKIUAMU
(pyKOBOJICTBOM) M3rOTOBHTEIIS. 3apETUCTPUPOBATH BCE OTHOCSIIMECS K JICTy TAaHHBIC B
JKypHale.

JlleiictBue 17
O0ecIieynTh HAITUYHUE JAaHHBIX B 6BICTpO JAOCTYITHOM IJIA UCIIOJIb30BAHHA Q)opMaTe. I[e.]'[aTb
KOIIMHN BCECX HJAHHBIX H3MepeHHfI.

JeiicTBue 18
[TpoBepuTh pagAMOaKTUBHOE 3arpsiI3HEHUE BEPTOJIETa WIIM CaMOJIeTa, a TaKXKe IpubopoB,
ucnoab3ys UHcTpykiuio AS.

NPEAYIIPEXXKAEHUE
Ecnu BepToseT uiu caMoeT Npu3eMIHiICs Ha 3arpsi3HEHHOW TEPPUTOPUH, TO CIIETyeT
MMPOSABUTH OCTOPOKHOCTD AJII YMCHBIICHUSA HAPYKHOTO 3arpsA3HCHUA U IMTPEAOTBPALICHHUA
BHYTPEHHETO 3arpsi3HeHHs KaOuHbIL. [Ipr3eMiienne Ha 3arps3HEHHYIO TOBEPXHOCTh MOXKET
OBITH HEILIEJIECO00PA3HBIM.

Ananus npu UCnoJ/ib306aHUU cnekmpomempa

MNPUMEYAHUE
Ecnu ucnonb3yeTcst HOHU3alnOHHAas KaMepa BEICOKOTO JaBJICHUS,
MPOTNIOPIIMOHANIBHBIN CUETYHK, cueTunk [ elirepa-Mrosuiepa Win Apyrue COOTBETCTBYIOIIHE
JIO3UMETPHI — IiepeiTu k JleiicTBuro 22.
[Tpu ucToTb30BaHUY BBINIICYKA3aHHBIX JETEKTOPOB CIIEIYET SKCIIEPUMEHTAIBLHO
onpeaenuTh 3PGEKTUBHOCTH JETEKTOPA JUIS JAHHOW T€OMETPHH ITyTeM ITPOBEICHUS TIOJIETOB
HaJI COOTBETCTBYIOIIUMH peepeHCHBIMA UCTOYHUKAMHU.

HeiicTBue 19
Onpenenutp “UucThie” TUKH IS JTUMHUN CIIEKTpa.

19.1. CymmupoBaTh Bce UMITYJIbChl B COOTBETCTBYIOIIEH aHAIM3UpyeMoi 001acTi

19.2. Paccuurats cpeaHee 3HaueHUE (POHOBBIX UMITYIIBCOB C ABYX CTOPOH IHKA MO TPEM
KaHaliaMm

19.3. [Inst moydeHus 3HaYeHUS KA (P)OHOBOTO CUeTa YMHOXKUTh PACCUUTAHHOE CpeTHEES
3Ha4YeHHE Ha YHMCIIO KaHAJIOB B ITUKE

19.4. Jlns mosmyyeHHs “YuUCTOrO” MHKA BHIYECTH (POHOBBIN CUET U3 OOIIEro KOJNIeCTBa
UMIIYJIbCOB MHUKa
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INPUMEYAHUE
BelmieykazaHHbIi aropuT™M PUMEHUM TOJIBKO JUISl OTAENBHBIX MUKOB. Onpenenenne
IUIOIIAAM MEPEKPBIBAIOLINXCS ITMKOB TPEOYEeT NCIOIb30BaHUs O0JI€e CIIOKHBIX pa3BEPHYTHIX
METO/IOB, a TAK)K€ KOMIIbIOTEPOB.

JleiictBue 20

WnerTudumpoBaTh HICTOYHHKH HA OCHOBAHHUH dHEPTHUH, ONIPEICTICHHBIX B crieKTpe. Takue
JaHHbIE, KaK MepHO/I Modypachaga paaloHyKIN/a, SHEPTU raMMa U3JIydeHus: 1
COOTBETCTBYIOIINE BEPOSATHOCTH UCITYCKAHUS YACTHUIl, MOTYT OBITh HailICHBI B 3JIEKTPOHHBIX
WJIM TBEPABIX KOMHSIX COOTBETCTBYIOIIMX CIIPABOUYHUKOB O paanoHykinaax. Crenarb
pacrneyaTKy dHeprui, “4nucTeix” 3HAYCHUH MUKOB, CBSI3aHHBIX C HUMU CTaTUCTUYECKUX
OmKOOK cUeTa U COOTBETCTBYIOMINX paauoHyKana0B (Cm. MucTpykimro I'1 u I'2).

HeiicTBue 21
OLeHUTh aKTUBHOCTh UCTOYHHUKA, UCITONB3YS CICIYIONIYI0 (hopMyiTy:

:(N—Nb)-4-n-d2~10‘2

A R
t-p, -E"-e‘“a’d -SF
I'ne:
A = aKTUBHOCTH UcTOUHUKA [MBK]
N = UMITYJIBCHI B TIHKE C dHepruei E
Np = (OoHOBBIE UMITYJIBCHI B ITUKE C dHEpruei E
t = BpeMs M3MepEeHHUS [CeK]
Ro/® = koaddurment orkimka (MucTpykums A6a)
Py = W3JIyvarolas CriocOOHOCTh HYKJIMJA MPH dHeprun E
Ha = NMMHEHHBIN K03 UIMEeHT ocaalleHns B BO3IyXe raMMa u3aydeHus suepruu E [Ml]
SF = kK02 (DPUITUEHT PIKPAHUPOBAHUS
d = OIIEHEHHOE PACCTOSTHHUE MEXKAY JETEKTOPOM U UCTOYHUKOM:
d=+h*+d?
do = OIICHEHHOE PACCTOSIHUE 110 TOPU3OHTAIH [M]
h = BbICOTa [M]

NMPUMEYAHUE

[MpucyrcrBue B hopmye ko3 PHIreHTa SKPAaHUPOBAHUS TIO3BOJISIET CHIENATh
KOPPEKIIMIO Ha ociiabiieHne (POTOHOB B COCTaBHBIX YACTAX M MaTepHasiax
BepTosieTa/camoriera, Yepe3 KOTOpbIe POXOISIT TaMMa-JIydr epel TeM, Kak ObITh
nu3MepeHHbIMU. Koa(hUIHEeHT T0KeH OBITh pACCUMTAH ISl JAHHOTO JIETATEIbHOTO
amrmapara u yclnoBuii u3Mepenus. [lomyuuts TouHoe 3HaueHne SF TpyaHo, MOCKOIBKY
CJIO’KHASI CTPYKTYPa MOKET UCKA3HUTh IMIMHAPUICCKYIO CHMMETPHIO PaJHaIlMOHHOTO TOJIs,
Ha KOTOPOW OCHOBBIBAETCS OlleHKa. I (HEKT aHU30TPOIUU U OOIIETO OCIA0TICHUS IIIOTHOCTH
MIOTOKA MOXKET OBITh ONPEJIEIICH B JIyUIllel CTENICHH ITyTeM U3MEPEHHS TOYSUHBIX HCTOUHHKOB
¢ pa3nuuHO 3HEeprueit poToHoB. [Ipr OTCYTCTBUH SKCIIEPUMEHTATIBHBIX JAaHHBIX, MOXKHO
anmpOKCUMHUPOBATh 3HaUeHue SF, ucmonb3ys popmyiy:

SF=egt%

rie Uy — CpeHee 3HaUeHNe JIMHEWHOTO K03 duiiueHTa ocinadneHus il JTaHHOM SHEPrun
¢GboTOHOB U Oy — CpeaHss TOIIMHA MaTepHaa, Yepe3 KOTOPBIH MPOXOIAT raMMa-Iy4u.
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Crenyer OTMETUTD, UTO, BCIEICTBHE YKa3aHHBIX BBINIE MPUYHH, MOKHO ONPEACTHTh
3HaYeHne SF TONBKO C OTHOCUTEIHHO OONIBIION HeonpeaeneHHOCThI0. OCHOBHASI IPUYHHA
UCTIONIb30BaHUs KOdpunneHTa B Gopmye — onpeereHue CTeneH: BO3SMOKHONW HETOOIIEHKU
YPOBHS 3arpsi3HEHUS. B 3TOM cMBICIe, HCTIONB3YsI B KAYECTBE Ly HAauOOoJIbIIee 3HAYCHUE U3
BO3MOJXKHBIX ISl IMHEWHOTO KOA(GUIIMEHTA 0CIa0JIeHUs U B KauecTBe Uy - caMyro OOJIBIIYIO
TOJIIIMHY MaTepHaa u3 TeX, KOTOPbIE MEPECEeKAI0T JIy4H, OyAeT IMOydeHO TOPOTOBOE
SHAYCHHUEC YMCHBIICHHUSA IMJIOTHOCTHU U3MCPACMOI'0 ITIOTOKA.

AHnanu3z npu ucnonv308aHuu 003uMempa 011 UMEPEHUA MOUWHOCHU 003bl

JleiictBHe 22

[Tpu perucrpanuu HanOoJee BBICOKUX MOKa3aHUH MPrUOopa ONpeIeTuTh “ YUCTYI0” CKOPOCTh
cYeTa WM “YUCTYI' MOIIHOCTH J03bI ITyTEM BBIUMTAHUS (POHOBOTO cueTa MM (POHOBOM
MOIIHOCTH JI03bI HA BBICOTE ITOJIETA.

JleiictBHe 23
O1eHNnTh aKTUBHOCTh HCTOYHHKA, UCTIOJB3Ys CIEAYIONIYIO0 (hopMyITy:

A-R
€
I'ne:
A = axkTuBHOCTH HcTOYHHKA [MBK]
R =“uncras” CKOPOCTb CUeTa MK “uncTas” MOIIHOCTb 1036l [cek ]

€ = >dpeKTHBHOCTD MpHOOPa Ist AaHHOI reoMerpuu (MMirynbehl [cek '] / MBK umm
enuHHIA MOITHOCTH 10361 / MBK)

JleiictBue 24
3aperucTpupoBaTh BCE Pe3yabTaThl U COOTBETCTBYIOIIHE apaMeTphl B )kypHase 1 Kapte A9.
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Buvinonnsemces. WHCTPYKIIHS A8
Ynenamu noneswix epynn uiu

I 'pynnoii unousuoyanibHo2o UHINBUIYA JIbHBINA Cmp.1luz?2
MOHRUMOPpUHZA U MOHI/ITOPI/IHF

oezaxmusayuu

Hean

KoHTponupoBaTh HHIUBUAYATbHOE OOJYICHHE U 3arps3HEHNE TTePCOHAIa, TPUHUMAOIIETO
y4acTHe B pearuipOBaHUM, U B YACTHOCTH, TPYIII MTOJIEBOTO MOHUTOPUHTA; TIPOBOIUTH
MOHUTOPHHT KOXKHBIX ITOKPOBOB U OJICK]IbI JIUII U3 30HBI aBapHUH JI0, BO BPEMsI M ITOCTIE
JIe3aKTUBAIIMH; TTPOBOJIUTH MOHUTOPHUHT HTUTOBUIHOM >KeJIe3bl Ha MOTJIONICHNUE
PaaOaKTUBHOTO Hoa.

Oo6cyxaeHue

Bo BpEMs OIrpaHUYCHUA aBapun CICAYCT NPOBOJAUTL MOHUTOPHUHI MHAUBUAYAJIbHBIX 103
YJICHOB I'PYII MOHUTOPHHTA U JJPYroTo MEPCOHANIa aBapUHOTO pearupoBaHus, a TAKKe
KOHTPOJIb MX 00mydeHus. Kpome Toro, Z0MKHBI OBITh OCYIIIECTBIICHBI 3al[UTHBIC
MCPONPUATHA IJII MUHUMU3AIIUU HHAWBHUAYAJIBbHOT'O 3arpsA3SHCHUSA KOKHBIX ITOKPOBOB U
OJICK/IbI, @ TAK)Ke TIOCTYIIJICHUS PaIMOHYKJIM/I0B HHTANISIIHOHHBIM, TIEPOPATBHBIM ITyTEM U
BCJIEICTBHE a0COPOLIMY Yepe3 KOXKHBIE TOKPOBHI WJIN PaHY.

Mosker noTpedoBaThCsl MPOBEAECHUE KOHTPOJIS WIM CKPUHUHTA HHIUBUIYAIbHOIO
3arps3HEHUs MpeACcTaBUTENeH HaceleH s, TPOXKUBAIOLIET0 UM MPUOBIBILIETO €
IIOCTPAIABIIUX TEPPUTOPHUI.

YneHn! Tpynin MOHUTOPHHTA, BXOAAIIUC B 30HY aBapuu, JOJKHbBI HOCUTh HHAWBHUAYAJIbHBIC
nosumetpsl (TJIJ], pororurenounsle, creknopocdarubie). XKenaTeapHO UCITOIB30BAHUE
IPSMOITOKA3BIBAIOIIETO WHIUBH/IYAILHOTO TIO3MMETPA, TOCKOJIBKY OH ITO3BOJISIET Cpasy
OTpa3uTh TOJyYEHHYIO J103y. B KauecTBe abTepHAaTHBBI MOTYT HCIIOJIB30BATHCS MTOKAa3aHHs
J03UMETPa MOITHOCTH JO3bI B COYCTAHNHN C JAHHBIMU O BPEMCHU, MPOBCACHHOM B 30HAX C
TOBBIIIIEHHBIMH YPOBHSAMH MOIIHOCTH JIO3bI, YTO MOXET MOMOYb P OCYIIECTBICHUN
HHIAUBUAYAJIBHOT'O JO3UMECTPUICCKOTO KOHTPOJIA. B CUTyaludX, COMMPOBOXIAOIINXCA
HOTEHIMATBEHON BO3MOKHOCTBIO 00JTydeH s PAJHONHOIOM, TIPHEM CTaOMIIBHOTO WO/ J10
o0yueHust (MPeANmOYTUTENIBHO), INOO0 KaK MOYKHO CKOpee mociie 00nydeHus (B TeUeHne
HECKOJIBKHMX YaCOB) MOKET YMEHBIIUTD JI03Y Ha IUTOBHIHYIO JKejle3y. YKa3aHHbIE MEPhI
CJICOAYCT BBINIOJHATL B COYCTAHUHN C UCITIOJIb30BAHUEM HHI[I/IBHZ[yaJIBHOﬁ 3aIIII/ITHOI\/JI O4CXKBbI,
3QIUTON OPraHoB JBIXaHUS, TIPEJOCTOPOKHOCTIMH [Tl KOHTPOJIS 3arpA3HEHUSL.

Ipenocrepexenusi / OrpaHuveHust

Bcerna co3HaBaiiTe 0OITacCHOCTb, KOTOPOM BbI MOKETE ITOABEPTHYTHCS B IIOJIEBBIX
YCIIOBUSIX, U TIPUMEHSIHTE HEOOXOMMBbIE MEPBI MPEAOCTOPOKHOCTU. HUKOr1a He mbITaiiTech
NPOBOJIUTH KaKHe-HUOY/Ib ACHCTBHUS B MOJICBBIX YCIOBHUAX 0€3 COOTBETCTBYIOIIUX CPEIICTB
3aIuThl. Beeraa 3HaiiTe, Kak 3TH CPEACTBa HCIOIb30BATh.

Bce neiicTBYSI M0 MOHUTOPUHTY JIOJKHBI OBITH TIPOBEICHBI TAKUM 00pa3oM, 4TOOBI
00JTydeHHe MepcoHaa MoIAePKUBAIOCH HA Pa3yMHO JTOCTHKMMOM HU3KOM ypoBHe. UneHsbI
TPYIIIBI JOJKHBI OBITH OCBEIOMIICHBI 00 YPOBHSX JI030BBIX PEKOMEHIAIMI TI0 BO3BPAILICHUIO.
JI030BBIE PEKOMEHIAIINY [0 BO3BPAIICHHUIO SIBISIFOTCS PEKOMEHIAIIUSMY, & HE MPECITaMH.
[Tpu X MPUMEHEHUH CIeTyeT PYKOBOJICTBOBATHCS 3/IPABBIM CMBICIIOM.

[Tocne 3aBepiieHUs OCTPOi (ha3bl aBaApHHU CIEAYET MOATBEPUTH OOIIYIO 103y,
NOJYYSHHYIO aBapHiHBIM paOouuM (B TeUEHHE OCTPOii (a3bl) 10 TOTO, KaK eMy OyIeT
pa3pelIeHo OCYIECTBISTh TATbHEHIIYIO eI TeIbHOCTh, KOTOPask MOXKET MOBJIEYb 3a COO0M
JIOTIOJTHUTENILHOE O0JTydeHHE.
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NHauBuayaabHbI MOHUTOPUHT Hnempyryus A8, Cmp.2 uz 2

Ipu6opsi / Pecypcebl

» OGopynosanue, obmiee it Beex Tpymn pearuposanus (KontponsHsiii nepeders AQ)

» O6opynosanue ['pyIsl MHAXBUIYATLHOTO MOHMTOPUHTA U I€3aKTHBALIUH
(KonTponbHslii iepeueHs A2)

JleiicTBue 1
Ilepeiitu k cooTBeTCTBYIOMIENH MHCTPYKIIMH, UCTIONB3YS HUKECIEAYIOUIYIO TaOINILY:

B cayuae npoBenenus ciaenywmero. | Hcnogan3oBats MHCTPYKIMIO:
NunuBuayanbHas JO3UMETPUS — A8a
BHEITHSS
MOHHUTOPHHT IIMUTOBUHON KEJIE3b A86
WNHnuBuayanbHbIA MOHUTOPUHT A8
3arpsi3HEeHUs
WNHnuBuayanbHbIA MOHUTOPUHT AS8r
JIe3aKTUBALIMH
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Buvinonnsemces. WHCTPYKIIUS A8a
Ynenamu noneswix epynn uiu

I 'pynnoii unousuoyanibHo2o NHANBUIYAJBHAS Cmp.luz3
Morumoprted i JTO3UMETPUSI - BHEIIIHSAS
oezaxmusayuu

Hean

KonTponupoBath BHelIHee 00IyueHre pearupyrolero nepcoHana.

Oo6cyxaeHue

B nponecce pearnpoBaHus Ha aBapyI0 BayKHO M30€kKaTh HEOOOCHOBAHHOTO O0JIydEeHUS
pearupyromero nepcoHaa; perucTpupoBaTh ¥ KOHTPOJIUPOBATh OOIydEHUE MIEPCOHAIA,
CaAaHKIIMOHUPOBATH BXO IMEPCOHAJIa B 30HbBI BBICOKOM MOIITHOCTHU A03bI; UCIIOJIB30BATH 3alUTy
BpPEMEHEM, PACCTOSHUEM M DKpaHAMU JUIS yMEHBIICHUS 00TyueHHs aBapHIHBIX pabodmnX;
UMeTh HH(POPMAIIHIO O MOIIIHOCTH aMOMEHTHOM T03BI B MeCTaxX padOoThI EPCOHANA,
WHJIUBUIyJIbHBIX JI03aX, HAKOIUICHHBIX TIEPCOHAIIOM 32 BpeMsl pabOoThI; KOHTPOJIUPOBATH
HETIPEBBIICHNE MTPEJONPEACTICHHBIX J030BBIX MPEIEIIOB.

Ipenocrepexenusi / OrpaHuveHust
[ToneBble rpynmbl JOIKHBI OBITH 00YUYEHBI BOIPOCAM PaIUallMOHHON 3alTUTHI U
0CO3HABaTh PUCK, C KOTOPBHIM OHU CTAJIKUBAIOTCS. Bce WieHbI TPy I0JKHBI CTPOTO
cnenoBath MHcTpykumu A9.

Ipu6opwl / Pecypcebl

» O6opynosanue, obiee 11t Bcex rpymi (Kontponbaeiit mepedens AO)

» Oo6opynoBanue ['pyrisl HHIUBUYATFHOTO MOHHUTOPHHTA U JIE3aKTUBAIIUU
(KonTponpHslii iepeueHs A2)

JleiicTBue 1
Buectu Bamm HHAUBUAYAJIBbHBIC TAHHBIC, a TAKKC MapaMETPbl MHAUBUAYAJIbHOI'O JO3UMCETpaA
B Ballly HHAWBHUIYAIbHYIO H03uMeTprudeckyio popmy (Kapra AS).

JleiicTBHe 2
[IpuKONOTHh WM TPUKPENUTh UHAUBUIYATBHBIN JO3UMETP K HarpyJIHOMY KapMaHy IO/
3AIUTHOMN OJIEKION.

NPUMEYAHUE
Ecnu cymiecTByeT BepOsSITHOCTb, YTO TO3UMETP OYyJeT 3arps3HEeH pPaaloHyKIHIaMH,
I100 IPOMOKHET TIOJT I0KAEM, €r0 CIeIyeT HIOMECTUTD B 3AIUTHYIO TUIACTHKOBYIO
000JI0UKY.

JeiicTBue 3
OC}’HICCTBHTI) CJICOAYIOIIHNEC Z[GfICTBI/ISI B 3aBUCHMMOCTHU OT BH A UCIIOJIB3YECMOI'O
MMPAMOITIOKA3bIBAIOIICTO JO3UMCETPA.

IIpamonoka3zviearouiuil I1eKmpoHHbLIL 003UMEmp

3.1. BcraBuTh HOBYIO OaTapeiiKy U BKIIOUYHTH H03uMeTp. [Ipu Hammanm
COOTBETCTBYIOIIET0 MHCTPYKTAKa YCTAHOBUTH CUTHAJI 3BYKOBOUM TPEBOTH Ha
MpEIONPEAECIEHHBIN JO30BbIN MPEIEIT.

3.2. TlomecTuTh JO3UMETP B HATPYIHBIN KapMaH IO/ 3aIIUTHOW Ok I0H.

75




HuauBuayanbHasi 103MMeTPHsi — BHEIIHSISI Hucmpyrkyus A8a, Cmp. 2 u3 3

3.3.  OOparuTh BHUMaHHE Ha YaCTOTY CUTHAJIOB 3BYKOBOTO HHAUKaTopa. OTMETHTh
YBEJIMYCHUE YaCTOTHI CUTHAJIOB, TaK KaK 9TO CBUJICTEIILCTBYET 00 YBEINYCHUH
MOIIHOCTH aMOUEHTHO# 03Bl BOJIN3H BaIlero MecTonosnoxeHnus. CornocTaBuTh
YaCTOTY CUTHAJIOB CO 3HAUYEHHEM MOIIHOCTH JI03BI.

3.4.  Ecnu BO BpeMms MOJIEBBIX JICHCTBHIN Balll JO3UMETP MOAAT CHI'HAI TPEBOTH,
HEMEJIJICHHO BBIWTH U3 30HBI MOPKEHUS U NIepeiaTh Ha 0a3y HH(OPMALIUIO O
CHTYallU¥ U BaIlleM COCTOSIHUH.

3.5. Tleproanvecku (B COOTBETCTBHUH C 3apaHee COTIACOBAHHBIM PACIIHCAHHEM) POBEPSTH
TIOKa3aHUsl BaIllero JJ03MMETPa U PErUCTPUPOBATH JIETANU B Balllel HHAWBHUIYaTbHOM
nosumerpudeckoit hopme (Kapra A5).

Keapuegvle 6010K0HHbBIE I1€KMPOHHBIE 003UMEMPbL

3.1. VYcraHoBUTH MOKa3aHUsS JO3UMETPA HA HOJb. ECIM BO3MOXKHOCTH OOHYNIEHUS
OTCYTCTBYET, 3alUCaTh UCXOJHOE NTOKA3aHUE B BAILIEH MHIUBUAYaJIbHOM
nosuMerpuyeckoit popme (Kapra AS).

3.2. ITlomecTuTh TO3UMETP B HATPYIHBIN KapMaH IO/ 3alIUTHOMN O/I€KI0M.

3.3. Tleproanvecku (B COOTBETCTBHUH C 3apaHee COTIACOBAHHBIM PaCIHCAHHEM) IPOBEPSITH
MIOKAa3aHHUs Ballero 103MMETpa U PETUCTPUPOBATh JIETaJIM B Balllell MHIMBUyalbHON
nosuMerpudeckoit popme (Kapra AS).

3.4. HemenneHno nokiaasiBaTh Ha 6a3y MPU OOHAPYKEHUU JTIOOBIX 3HAYNTEIBHBIX
MOKa3aHuit 703umMeTpa (MPEBBIMIAONINX PEIONPEICICHHBIC YPOBHH).

HPEAYHPEXJIAEHUE
ITocne ynapa 103uMeTpsl Ha KBapLEBBIX BOJIOKHAX MOTYT MOKAa3aTh JIO)KHO BBICOKHE
3HayeHus. Madopmupyiite CrienmanucTa mo MOHUTOPUHTY OKPYKaloIIen
cpensl/CrienuanucTa-paaroiora.

ﬂ03umemp U3Mepenus mouiHocmu 003bl C 803MOINCHOCMBbIO HAKANIUBAMb NOKA3ZAHUA

3.1. BxiouuTs JO3UMETP NEpe] BXOJOM B MOCTPAIABIIYIO 30HY H OCTaBUTh €T0
BKJIIOYCHHBIM B T€UCHHE BCETO BPEMEHU PEOBIBAaHMS B 30HE.

3.2. TloctosiHHO uepe3 MpeanCcaHHbIle HHTEPBAIbl PETUCTPUPOBATH MOKA3AHUS
HaKOIUICHHOH JI03bI B Balllel MHANBUIyaIbHOU Jo3uMeTpudeckoii popme (Kapra AS).

3.3. HememieHHO noKIaabpIBaTh Ha 0a3y MPH OOHAPYKEHUH JTHOOBIX 3HAYUTEIIbHBIX
NOKa3aHWii 703umMeTpa (MPEBBIMIANINX TPEIONPEICIICHHBIC YPOBHH).

INTPUMEYAHUE

HeKOTOpBIC JA03UMCETPbI, U3MCPAIOIHEC MOIIMHOCTD 103bl, HMCKOT BO3SMOKHOCTDH
HaKaIIMBaTh ITOKa3aHus. B HCEKOTOPLIC U3 HUX MOT'YT OBITh YCTAHOBJICHBI JO30BBIC MTPCACIIBI,
npu JOCTUKCHHUHN KOTOPLBIX IMOAACTCSA CUT'HAJI TPCBOI'U.

Ho3umemp mownocmu 0031
3.1. BxIro4uTh Ball J03UMET)P MEpe]] BXOIOM B ITOCTPAIABIIYIO 30HY.

3.2.  TloCcTOSIHHO perucTpUpPOBaTH MOKA3aHUS MOIIHOCTH JIO3bI BOJIM3HU OT BaC U BPEMs,
NPOBEJICHHOE B 30HAX MOBBIIIEHHBIX YpoBHEH MolHOCTH 10361 (KapTa AD).
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HuauBuayanbHasi 103MMeTPHsi — BHEIIH SIS Hucmpyrkyus A8a, Cmp. 3uz 3

3.3. IloctosiHHO OlleHUBATh HAKOIIEHHYIO BaMH 103y HA OCHOBAaHUH JIaHHBIX O MOIIIHOCTH
J103bl U BPEMEHH, ITPOBEJIEHHOM B 30HE, pErMCTPUPOBATH 03y B Balllel
WHIUBUIYyalIbHOM Ho3uMeTpudeckoii popme (Kapra Ab).

3.4. Hemennenno noxiaasiBaTh Ha 6a3y MPU OOHAPYKEHUU JTIOOBIX 3HAYUTEIHHBIX
MOKa3aHuit 703umeTpa (MPEBbIMIAONINX MPEIONPEICICHHBIC YPOBHN).

HPUMEYAHUE

Ecmu Y BaC HCT NPAMOITIOKA3bIBAOMICTO JO3UMETPA, TO AJIA MOHUTOPUHIA
WHAWBUAYAJIBHOT'O O6J'Iy‘ICHI/I$I BbI MOXKCTC UCITIOJIb30BAaTh JO3UMETP MOIITHOCTHU MO3LI.

NPEAYIIPEXIAEHUE
Ecnu BbI 3apeructpupoBainy yka3aHubie B MHCTpYKImu A9 3HAUCHHS MOIIIHOCTH 0351
VI JIOCTHTJIM YKa3aHHOTO TaM JKe 3Ha4YCHHUs] HAKOTUICHHOM JJ03bl, HEME/JICHHO COOOLINTE O
HOKa3aHusIX Ha 6a3y u cleayiite HHCTpYyKIsaM Ceruanicta o MOHUTOPUHTY OKPYXKaroei
cpenbl/Crienanicra-paroliora.

JleiictBue 4
CrenoBaTh yKa3aHUSIM JIMIA, BBITOJIHSIOMETO (YHKIIMH BaIllero HHCIIEKTOpa/HaOIr01aTeIsl B
IMOJICBBIX YCJIOBUAX.

JleiictBHe 5

[To okoH4YaHMHU Baleil CMEHBI MOANUCATh UHIUBUIYATbHYIO JO3UMETPUUECKYIO (hopMy
(Kapra A5) 1 BO3BpaTHTh €€ HA3HAYCHHOMY JIOJDKHOCTHOMY JIHILY.
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Buvinonnaemcs: NHCTPYKILHUS A86

I 'pynnoii unousuoyanibHo2o MOHUTOPHUHI Cmp.1luz?2
Morumoprted i I].[HTOBHI[HOfI KEJIE3bI
oezaxmusayuu

Hean

[TpoBOIUTH MOHUTOPHUHT MOTJIONIEHUS PAAMOAKTUBHOTO HO/a IUTOBUIHOM KEJIe30M.

Oo6cyxaeHue

Mox, monapumit BHYTph OPraHM3Ma MHTANSIMOHHO HIIM C MUIIEBBIMU TIPOIYKTAMH,
KOHIIEHTPUPYETCS B IIUTOBUIHON XKeJie3e, KOTOPOH OH HEOOXOAUM /7Sl BBIOJTHEHUS
IpUCYIIKX oprany GpyHkuuid. Takum o0pa3oM, paIluOaKTUBHBIA KO/, NONABIINN BHYTPb
OpraHu3Ma, HaKaIIMBAaeTCs B LIUTOBUAHOM JKejle3e U MOXKET CIIOCOOCTBOBATh Pa3BUTHIO paKa
HIMTOBU/IHOM kene3bl. [IpueM crabuiabHOTO (HepaaMoaKTHBHOTO) ioa 10 00IydeHus, 1100 B
TEYCHHUE TIEPBBIX HECKOJIIbKUX YacoB mociie o0mydeHus (HoaHas npouiIakTuKa) OIOKHpyeT
IIUTOBHJIHYIO JKeJIe3y, yMEHbIIIasl OIJIOIIEHUE pajnoiioaa, KOTOPbIi 3aTeM ObICTpO
BBIBOJIUTCS U3 opranu3Ma. [loiHoe onucanue HoIHON NMPO(UIIaKTHKY MpecTaBieHo B [11].

Ipenocrepe:xenusi / OrpaHuveHust

[ToneBble rpynmbl AOIKHBI OBITH 00YUYEHBI BOIPOCAM PaIUallMOHHON 3alTUTHI U
0CO3HABaTh PUCK, C KOTOPHIM OHU CTAJIKUBAIOTCS. Bce WiIeHbI TPy I0JKHBI CTPOTO
cnenoBath MHCcTpykumu A9.

I'pynmel, mpoBoasiye u3MepeHusi, He T0KHBI yYaCTBOBAThH B pa3jiaue CTaOMIBHOTO
fio/1a HaCceNeHUI0, UCKITI0Yasi CUTYalluy MTOMOIIN METUIIUHCKUM TPYIIIaM.

Ipu6opsl / Pecypcebl

» Tlpu6op c merexropom Nal(Tl)

» O06opynoBanue, odree i Becex rpymn pearupoBanust (KontponbsHelii nepeders AO)

» O6opynoBanue ['pymisl HHANBUIYaTbHOTO MOHUTOPHHTA U JI€3aKTHBALIUH
(KontposnbHblii mepedeHs A2)

JleiictBue 1
[TpoBecTr KOHTPOJIB KauecTBa paboTsl mprbopa ¢ aerekropom Nal (Muctpykims AO).

JleiicTBHe 2

[Tomectuts aerexrop Nal(Tl) y mien u IpOBOAUTH U3MEPEHNE MEXKTY KaIbIKOM H
TIEPCTHEBUIHBIM XPSNIOM (TBEPIIbIN XS BOJIM3U TOPTAHU Ha MEPEJHEH MTOBEPXHOCTH IICH -
cM. Puc. A4). JIoTpOoHYThCS 10 HIEH JAETEKTOPOM It COOIIOIeHUS (PHUKCHPOBAHHOM U
BOCIIPOM3BOAMMOI reoMeTpuu. Micnonbs3oBath nemiohan u OymMakHble candeTKu I TOTo,
yTOOBI N30€XKaTh 3arpsA3HCHUA ACTCKTOPA.

NNPUMEYAHUE
Jlist sxkpanupoBanus (hoHA PEKOMEHTYETCS UCIIOJIb30BAaTh CBHHIIOBBIN KOJUTHMATOP.

JeiicTBue 3

3apeructpupoBaTh pe3ynbTarhl u3mepenus B Kapre A6. Ecnmu cuet mpubopa npeBbIiaer
“HopManbHBINA” (DOHOBBIH, ClIeTyeT MOAYMaTh O BO3MOXHOM HAIMYUU Parolo/a B
HIMUTOBHIHOM Kesie3e (T.€. €CIIU pa3HuIla MEX Iy CUCTOM HaJl IIIUTOBUTHOMN KeJIe301 U
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MOHHMTOPHUHT IUTOBHIHOI Keje3bl Huempyxyus A86, Cmp. 2 uz 2

(OHOBBIM CUETOM IMOJIOKUTEIbHA B TIPE/Ie/iaX CTATUCTUIECKON JJOCTOBEPHOCTH). B Takom
ciydae cleyeT AaTh U3MEpPIeMOMY CTaOUIIBHBIN 101 U TPAaHCTIOPTHUPOBATH €0 B
COOTBETCTBYIOIIEE MEIUIIMHCKOE YUpexkKIeHUE s JalbHeiel onenku. Ecnu pesynbrar
OMpeIeNICHUs] HATUYHS PaIMOAKTUBHOTO H0/1a B JKeJIe3€ OTPUIIATEeNIbHBIN, YeIOBEKa MOKHO
OTITYCTUTb.

PUCYHOK A4 5 5
CKAHWPOBAHMUE ITOI'JTOIEHNW A PAITMONOLA M TOBUIHOU XEJIE3ON
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Buinoansemcs: HUHCTPYKLUS A8
I 'pynnoii unousuoyanibHo2o WHAUBUIYAJIbHbIN Cmp.luz 4
MOHUMOPUH2A U MOHUTOPHUHI'
oezaxmueayul 3AT'PA3ZHEHUS

Hean
HpOBOI[I/ITL MOHHUTOPHHI' PaIHOAKTUBHOTI'O 3aI'PA3HCHUA KOKHBIX ITIOKPOBOB U OACIKABI JINI U3
30HBI aBapuH.

Oo0cyxaeHue

ABapuiiHbIN epcoHall, HAXOAUBIIHIICS B 30HE aBapUH, TJI€ IPOU3O0IILIA yTeuKa UIn
BO3/IYIIHBIN BEIOPOC PaIMOAKTUBHBIX BEIIECTB, HY)KAA€TCS B MOHUTOPHHTE PaTUOAKTUBHOTO
3arpsi3HEHUs KOXKHBIX IIOKPOBOB M OBl ITOCIIE BBIX0/1a U3 30HbI. ClleyeT pOBEPUTH
TaK)Ke MCIOJIb30BaBIINECs 000pyI0BaHue U TpaHcnopTHbie cpenctsa (Muctpykims AD).

Jlroau, nposkuBaroiiye win paboTaromre Ha TOCTpaiaBlIei TEPPUTOPHH, TAK)KE MOTYT
0Ka3aThCs 3arpsI3HEHHBIMU PAIMOAKTUBHBIMU BelllecTBaMU. B Tex cityyasx, Kkorjaa 3To
MpPEANoJaraeTcs, cieayeT NIPOBECTH MOHUTOPUHT PaIMOAKTUBHOTO 3arPsI3HEHHS UX KOKHBIX
MIOKPOBOB U OJ€X/1bl. MOHUTOPHHT MOKET ObITh POBEAECH HEMOCPEACTBEHHO Ha MECTE, JINOO
Ha MpeJHa3HAYEHHOM MMYHKTE KOHTPOJISI paAMOAKTUBHOIO 3arpsi3HEHUS, OO MO MPUOBITUU B
ABaKyallMOHHBIE LIEHTPBI.

Ipenocrepe:xenusi / OrpaHuveHust

[Ipu momomy nuaM, Hy>KJaroIUMCs B HEOTI0KHONU MEIUIIMHCKON IIOMOIIU U
UMEIOIINM BEPOSITHOCTD OBITh PAJIMOAKTHBHO 3arpsI3HEHHBIMHE, IEPBOOYEPETHOE BHUMAHHE
ClIeyeT YACINTh MEAUIIMHCKOMY COCTOSIHHIO U JIEYEHUIO, JAXKE €CIIN ATO MOYKET IIPUBECTHU K
MOCJIEIYIOLIEMY PaJIMOAKTUBHOMY 3arps3HEHUIO JIUL, OKa3bIBAKOIIUX IIEPBYIO TOMOILb,
YJIEHOB OpUrapl MEIUIUHCKON TOMOIIH, JPYTOTr0 MEAULIMHCKOTO U MapaMeIUIIMHCKOTO
nepcoHasa. Eciin MeTMIIMHCKUN [TepCOHAI IPUMEHSET CTaHIapTHBIE METO/bI
VH/IMBUYaJIbHOM 3alIUThI TPH 0OpalieHHH ¢ O0JIbHBIMU C KPOBOTEUEHUSIMH, 3TO MOXKET
IIOMOYb KOHTPOJIKO PAJHOAKTUBHOTO 3arpsi3HEHUS.

Hcnonb3yemble TprUOOPHI U1 MPOBEAECHUS MOHUTOPUHTA PaIMOAKTUBHOTO
3arpsA3HEHUs JOJIKHBI [IO3BOJIATH ONPEIEIUTh HAIMYHUE U U3MEPUTHh YPOBEHB 3arpsI3HCHUS B
paMKax yCTAaHOBJICHHBIX IPEAEIIOB 3arPsA3HEHNS KOKHBIX IOKPOBOB U OJEKIBI.

[TomHuTE, 9YTO OOIBIIMHCTBO PAJUOMETPOB 3arpsiI3HEHUS JOCTaTOYHO OBICTPO
IIEPErpyKaeTcsl.

Ipu6opwl / Pecypcebl

» O06opynoBanue, odIiee i Becex rpymn pearupoBanust (KontponbsHelii nepeders AO)

» O6opynoBanue ['pymisl HHANBUIYaTbHOTO MOHUTOPHHTA U JI€3aKTHBALIUH
(KontposbHblii iepedeHs A2)

HeiicTBue 1

ITpoBecTr KOHTPOIIb KauecTBa pabOTHI paJuOMETpa 3arpsA3HEeHNUs, UCOIb3ys MHCTpyKIMIO
AO.

elicTBue 2

Bxirounts 3By1(0BOI71 HHAUKATOP an60pa 1 IMIOMECTUTDH AAaTYUK B JIETKWI MIACTUKOBBIN
naxeT, 1100 00epHYTH ero JUIsl MPeIOTBPAIeHHs paIMOaKTHBHOTO 3arpsi3HeHus. He
3dKPbIBATh OKHO JaTYHKAa.
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NupuBuayanbHbIH MOHUTOPHMHT 3arpsi3HeHUs Hncempyxyus A8s, Cmp. 2 uz 4

INPUMEYAHHUE
BeimoiHeHUEe BBINICYKa3aHHOTO JICHCTBUS SIBIISIETCS JKEIATEIbHBIM, HO HE
00s13aTeNbHBIM. )15 TOJTydeHUsI IPUTOTHBIX PE3yIbTATOB KaK pa3 Ha MPUEMIIEMBIX YPOBHSIX
npuOOp TOHKEH UMETh aKTUBHYIO IIOBEPXHOCTH pazMepoM XoTs 0b1 20 eM?.

JleiictBHe 3
[Tepuonuuecku onpenenats GOHOBBINH YPOBEHb paJiUallii B MECTE IIPOBEAECHUSI MOHUTOPHUHI A
U PEerucTpUpoBaTh pe3yabTathl B Kapre AG.

HPEAYHPEXIAEHUE

Ecnu nmokazanust mpubopa npeBhIMAIOT “ HOpMaJIbHBINA ()OHOBBIN ypOBEHB" OoJiee, 4eM
B 10 pa3, HaiiTu OoJiee 3alMIIIEHHOE MECTO.

HeilicTBue 4

[TomecTuTh AaTUYMK MPUMEPHO HA 1 cM HaJ MOBEPXHOCTHIO TEJla YeIOBeKa, COO01as
IPE0CTOPOKHOCTh, YTOOBI HE TOTPOHYTHCS 10 Hero/Hee. HaumHas ¢ MaKkyIIKu roJioBsl,
nepeMeniaTh AaTYUK BHU3 MO OJHOW CTOPOHE LIEH, BAOJIb BOPOTHHUKA, HAPY>KHOU CTOPOHBI
1ieya, NpeAriedbs, 3asCThsl, pyKH, BHYTPEHHEH CTOPOHBI TOBEPXHOCTH PYKH,
MO/IMBIIIIEYHON BIIaJUHBI, OOKOBOI MOBEPXHOCTH Tela, HOTH, ob1uiara Opiok, 0OyBH.
IIpoBecT MOHUTOPUHT BHYTPEHHEH ITIOBEPXHOCTH HOT M IPYrOM CTOPOHBI T€Ja, KaK YKa3aHo
Ha Pucynke A5. [IpoBecTr MOHUTOPHHT TIepeHEN U 3aIHEH TOBEPXHOCTEH TYJIOBHIIIA.
OO6patuth 0co00e BHUMaHHE Ha CTYITHH, ATOTUIIBI, IOKTH, PYKH U JIULO. JlaTYuK ciemyer
nepeMeniaTh co CKOpPOCThIO MPUMEPHO 5 cM B cekyH1y. JIro060oe paanoakTUBHOE 3arpsi3HEHUE
OyZeT BBISIBIEHO, NIPEXK/IE BCETO, C TOMOIIBIO 3ByKOBOTO MHAMKAaTOpa. B ycnoBusx
MOBBILIEHHOTO [ITyMa MOET OBITh MOJIE3HO UCIOJIb30BAHNE HAYIITHUKOB.

INTPUMEYAHUE

Pe3ynbTarhl m3MepeHuid 3arpsi3HEHUsT KOKHBIX IOKPOBOB U OJICXK Bl MOTYT OBITh
yCpeHeHbI Ha tuioniaau mosepxHoctu 100 oM?, n3MepeHuit pyk - Ha 30 oM?, U3MEPECHUI
majableB - Ha 3 cM?.

J51s MOHUTOPHHTA ab(a-u3ITydeHUs] TIOMECTHTh AaTYHK MeHee yeM Ha 0,5 cMm oT
MOBEPXHOCTH TYJIOBHIIA.

B HEOTJIOKHBIX CIyJasiX CeIyeT MPOBECTH MOHUTOPUHT OTKPBITHIX KOXKHBIX
MIOKPOBOB, @ 3aT€M CMEHUTh OACHKIY MOCTpaaaBIiieMy. MOHUTOPHUHT MOTEHIIUAIEHO
3arpsA3HEHHON PaAMOHYKIIHIAMU OIS IbI MOXKHO TIpOBecTH No3aHee. Claenyer moMoyb
MIOCTPAJIABIIEMY CMEHUTH OJICXK]TY, @ TAKIKE 00ECIIEUNTh €ro NepYaTKaMu st
MPeIyNPEXKICHUS PACIPOCTPAHCHHSI PAJIMOAKTUBHOCTH B CITydae IMOJA03PEHUs Ha
3HAYUTEIBHOE PAIMOAKTHBHOE 3arpsi3HCHHE.
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NupuBuayanbHbIH MOHUTOPHMHT 3arpsi3HeHUs Hncempyxyus A8s, Cmp. 3uz 4

PUCYHOK A5
TEXHHKA "OBbICKA"

JelicTBue 5

B cnyuae BBISIBIIEHUS 3arps3HEHUS 3apEeTUCTPUPOBATh pe3ynbTaThl B Kapte A6. Cnemyer
TaKKe 3aPErUCTPUPOBATH Pa3Mep U3MEPSAEMO MOBEPXHOCTH (aKTUBHASI TOBEPXHOCTh
nerekropa). [IpoBecTr Ae3aKTHBALINIO B COOTBETCTBUH ¢ MHCTpyKIneit A8r.

B ClIydasaX OTCYTCTBUS YCTAHOBJICHHBIX I'OCYAAPCTBCHHBIMU KOMIICTCHTHBIMH OpraHaMH
MMpeaciioB 3arpsA3HCHUA HOBerHOCTeﬁ, npeajaractcsa UCIoJb30BaHUC CICAYIOIIUX
YCTAaHOBJICHHBIX 11O YMOJIYaHUIO 3HAYCHHH.

TABJIMLIA Al JIEMCTBYIOIIVE YPOBHU BMEIIATEJILCTBA 114
3ATPA3HEHM A KOXHbBIX TOKPOBOB U OAEX/IbI [12]

3arpssHuTe N JeiicTByIonue ypoBHH
BMemaTeabcrea®
[Br/cm?]
OObruHbIC OeTa/TaMMa U3TydaTesn 4
MeHee TOKCHYHBIC alb(a M3IydaTeln
Bornee TokcmuHbIe anbda n3mydaTenn 0,4

(8 Ilpum mcnosp30BaHUK OOBIYHOTO PYYHOTO JaTYHKA HOMBITKA U3MEPUTh YKa3aHHBIC YPOBHH 3aiiMeT
HECKOJIbKO MUHYT. B cirydae Ge30TiararesnbHOM CUTyalun yMHOXbTE 3Ha4eHHs ypoBHe# Ha 10,
PEKOMEHIYHTE MOMBITh PYKH M CMEHUTD OJIEK/TY, 4 TAKIKE TOMBITH BOJIOCHI.
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NupuBuayanbHbIH MOHUTOPHMHT 3arpsi3HeHUs Hucempyrkyus A8s, Cmp. 4 uz 4

INPUMEYAHUE
B ciyuae HannuMst HEeM3BECTHBIX anb(a-u3IydaTesiell HCIOIb3yHTe YPOBEHb
BMeIaTenscTBa, paBHblid 0,4. Eciu geTektop He MOKET pa3iMyuTh OTIENbHO albda- 1 OeTa-
U3Iy4EHUs, IOMECTUTE JUCT OyMaru Mexay AeTeKTOpOM U UCTOUHMKOM. Ecin nmokazanus
YMEHBIIIATCS, MO’KHO 3aKIIFOYUTh O MPUCYTCTBUH alb(a-u3ITydeHuUsI.

JlelicTBHE 6

Crnenyet npoBecT MOHUTOPHHT BCEX JIMUHBIX BEILEH, BKIKOYasl Yachl, CyMKY, AeHbru, TJI/I,
opyXHue. 3arpsi3HEHHbIE BELH JIOJKHBI ObITh IOMEIIEHB! B TAKET U IOMEYEHBI 115
JIe3aKTUBAIMH. 3arpsi3HEHHAs! TMYHAS OEKIa MOXKET OBITh CHATA, TIOMEIIEHA B TIAKET,
HIOMEYeHa, a B 3aMeHY CIIeyeT MPEIOCTaBUTh YHCTYIO 0Jek 1y (0OBIYHO Yepes
00IIIECTBEHHBIE OJIAarOTBOPUTEIIBHBIC OPTaHU3AIIH).

HPUMEYAHUE

Moxet HOHaI[OGI/ITLCSI npeaoCTaBJICHUC KBI/ITaHIII/If/'I Ha U3BATHIC BCIIIN.
Ocoovie ciyuau paouoaKkmueHozo 3a2pA3HeHUA PAHEHBIX

JleiictBue 7/
[IpoBoast OBICTPYIO OIIEHKY PaIMOAKTUBHOTO 3arPsI3HEHUSI, TEM CaMbIM ITOMOYb
MCIULUHCKOMY IICPCOHAIY B OLICHKE U IICPBUYHOM YXOJC 3a ITOCTpadaBIINM.

IMPEAYNPEXJIEHUE

Hanuuwne paguoakTUBHOTO 3arpsi3HEHUS HE TOJDKHO NPENSATCTBOBATH IIPOBEIECHUIO
OOBIYHBIX MEPOIPHUATHI NEPBOI TOMOIIH.

JleiicTBue 8

Ecnu TpeOyercst HemenneHHast 10CTaBKa MOCTPalaBLIero B OONIbHUILY, HA3HAUUTh YJeHa
I'pyHaIibl COIIPOBOXKAAIOIINUM MalllUHY CKOpOﬁ IMOMOIIH WUJIK OPraHMU30BaThH ITIOMOIIIb B
TOCIUTAJIE CUJIAMU IPYIIILI MOHUTOPHUHTA.

JelicTBue 9

Coo0MmHUTH COTPYTHUKAM CKOPOU MEIUIIMHCKON MOMOITM 00 YPOBHAX 3arps3HEHUs
moCTpaaaBmICTO. MoxeTt HOTpe6OBaTBCH IMPOBCACHUEC IC3aAKTUBAIIUN B 60J'ILHI/II_[C. I[J'IH
YMEHBILIEHUS PaCIPOCTPAHEHUS 3arPsA3HEHU CIEAYET Ha BPEMS TPAHCIIOPTUPOBKU B
6OJ'IBHI/II_[y 3aBCPHYTDb MOCTPAJAABIICTO B OACATIO UJIH APYTO€ IMMOAXOAAIICC ITOKPBIBAJIO.

INTPUMEYAHUE

Moxet notpeGoBaThcsl BBIOOP MaTepuala MOKphIBaja, UCIOIb3YEeMOro 11
3aBOpavYMBaHMs 3aTPSA3HEHHOT0 PAJMOHYKINIAMU IOCTPAIaBIIEro. JTO CBA3aHO C
HE0OXOIMMOCThIO N30€XKaTh EPErPeBaHIs/TEIUIOBOTO yaapa.

HeiicTBue 10
Ecnmm Heo6xomumo, 3amoauTh KapTy A6 1 mpe1ocTaBUTh €€ MepcoHay CKOpon
MGI[I/IHHHCKOfl IMoOMOIIH I TPAHCIIOPTUPOBKH BMECTE C TOCTPAJABIINM.
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Buvinonnaemcs: WUHCTPYKIUS ASr

I 'pynnoii unousuoyanibHo2o MOHHMTOPHUHI" . Cmp.luz3
MOHUMOPUH2A U HHINBUIAYAJTBHOU

dezaxmusayuu JAE3AKTUNBALIUN

Hean
HpOBOI[I/ITB MOHUTOPHHT JIMII, KOTOPLIC HYKX/IAOTCs B PIHI[HBPII[yaJ'IBHoﬁ JAC3aKTUBallnuU.

Oo0cyxaeHnue

ABapHifHBIN MTepCOHAI, TTOTYYHBIINHN paIMOAaKTUBHOE 3arps3HeHre, OOBIYHO JOJDKEH MPOUTH
AC3aKTHUBALIUIO HA ITYHKTC KOHTPOJIA paJuOAKTUBHOI'O 3arpsA3HCHUA Ha BBIXOJAC U3 30HBI
aBapHru. [[pyme Jyna, TO0JyYHBIIHC PAAMOAKTUBHOC 3arpsA3HCHUEC, JOJIKHBI HAIIPABJIATHCA HA
IIYHKT KOHTPOJIA paguO0aKTUBHOIO 3arpA3HEHNUS.

[TpoBosIIMI MOHUTOPHHT ITEPCOHAT MOXKET MTOMOTAaTh, TM00 HE TTOMOTaTh MPOBEACHUIO
WHJVMBHUIyaJIbHOW JI€3aKTUBAILINH, B 3aBUCUMOCTH OT CTENIEHU TSKECTH CUTyaluu. B cimyyae
TSDKETION aBapuu OyIyT Ha3HAYECHBI OT/ACIBHO TPYIIBI MHINBUIYaIbHOIO MOHUTOPHHTA U
TPV 1e3aKTUBAIMU. B ciiyyae HeOONMbIINX aBapHil epcoHa, MPOBOISAIINI MOHUTOPHUHT,
MO’KET IIOMOT'aTh B IPOBE/ICHUY J1€3aKTUBALMU. JJaHHAs MHCTPYKIUS TOAYEPKUBAET
HEO0OXOIUMOCTD MOATBEPKACHUS JOCTUTHYTOTO B MPOLIECCE 1€3aKTUBALIMN YPOBHSI
pPaZio0aKTUBHOIO 3arpA3HEHMS IIyTEM IIPOBEICHUS MOHUTOPHUHTA B IIPOLIECCE U MTOCIIE
MIPOBEACHUS A€3aKTUBALIUH.

JKenaTeapHO yaaluTh BCe palOaKTUBHOE 3arps3HEHNE, a TAKXKE CHATh 3arpsA3HECHHYIO
oaexay. OHAKO €CIM 3TO HEBO3MOXKHO, CIIEIyET 3apEeTUCTPUPOBATH YPOBHHU JI€3aKTUBAIIMU U
OCYIIECTBJICHHBIE 3aIIUTHBIE MEPHI JIJI1 BOZMOXHOM MOCIEIYIONMIEeH OIEHKH 103 WU
MOCJICTYFOIIETO HAOIFOACHHUS.

Ipenocrepexenusi / OrpaHuveHust

Crnenyer 3HaTh, YTO BCE UCIOJIB3YEMbIE B MPOLIECCE JE3aKTUBALIMM MAaTEPUAIIbI MOTYT
CTaTh 3arpsi3HeHHbIMU. [103TOMY ¢ HUMH ciieyeT 00pamaTbcs COOTBETCTBYIOLIMM 00pa3oM.
CrnenyeT NposIBISIT OCTOPOKHOCTD JUIsI IPEAOTBPAILIEHUS] PACTIPOCTPAHEHMSI 3aTPS3HEHUS Ha
JpyTue TEPPUTOPUH.

Bce neiicTBHs 10 MOHUTOPUHTY AOJKHBI IIPOBOJUTHCS B 30HAX C HU3KUMH YPOBHSMU
MOIIHOCTH J103bl. B 3THX ycnoBusix cienyer u30eratb HEHy>KHOTO 00TydeHUs.

Ipu6opsl / Pecypcebl

» OGopynosanue, obiee uist Beex Tpymn pearuposanus (KontponsHsiii epedens AQ)

» O6opynosanue ['pyImsl MHAXBUIYATLHOTO MOHMTOPHUHTA U I€3aKTHBALIUH
(KonTponpHslii iepeueHs A2)

JleiicTBue 1
[TpoBecTr KOHTPOIBL KauecTBa paboThl npubdopa, ncnonsiys Uactpykuuto AO.
JleiicTBHE 2

[TpocmoTtpeTs nanubie KapThl AG 1 mpoBecTH MOBTOPHBI MOHUTOPHHT YEJIOBEKA TAKUM K
o0Opa3oM, Kak ykazaHo B MHcTpykuuu AS8B.
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MOHUTOPUHT MHAUBUAYAJIbHOU Je3aKTUBALINH Hucempyrkyus A8e, Cmp. 2 uz 3

INPUMEYAHHUE
MOHUTOPHHT paJMOAKTUBHOTO 3arPs3HEHUS CIEIyeT OCYIIECTRISATh TyTeM
MEJIEHHOTO MePEMEIICHHUs JETEKTOpa HaJl TOBEPXHOCTHIO Tela YeJIOBEKa. Y POBEHb
TOBEPXHOCTHOTO 3arpsi3HeHns Bbite 4 bi/cm? o6uieii GeTa- i raMMa-aKTHBHOCTH,
ycpenHeHHbIH Ha momaan 100 oM, YKa3bIBAaET Ha HEOOXOIUMOCTh MPOBEICHUS
nesakruBarun (Cm. Tabmuiy Al).

JeiicTBue 3
[TpoBepuTh 3P PEKTUBHOCTH U XOA Je3aKTUBAIIMU ITyTEM MOHUTOPUHTA YYaCTKOB
3arpA3HCHUS Ui OIIPCACIICHUSA CTCIICHU UX AC3aKTUBAIIUU.

INTPUMEYAHUE

Cwmotpute Tabmuiy A2 OTHOCUTENHHO PYKOBOJICTBA 110 WHIUBUIyaIbHON
JIe3aKTHUBAIIUH.

JleiictBue 4

[Tocne HauaIbHBIX U MMOBTOPHBIX MOMBITOK J1€3aKTUBALIMHU CJIETYET MPOBECTH MOCIETYIONIYIO
OIICHKY JJIsl TOATBEPK/ICHUS yJAIIeHUs PAIMOaKTUBHOTO 3arpsA3HEHUs WU JOCTH)KEHUS
YpOBHSI 3arpsi3HEHUs HIDKE 4 Bk/cm? o6eii Gera- u raMma-paanoakTuBHoOCTH uiu Hioke 0.4
Br/cM? anb(a-aKTHBHOCTH HIIM APYTOr0 YPOBHS, YCTAHOBIECHHOTO TOCYIAPCTBEHHBIM
KOMITIETEHTHBIM OPTaHOM.

JleiicTBHe 5
3amonHuTh GopMy HHAMBHIyANbHOM ne3aktuBaimu (Kapra A7).

INPUMEYAHUNE
MOHHUTOPUHT, MPOIIEAYPHI Ae3aKTUBAIMH, PopMbl JokyMeHTaruu (KapTsr)
UJICHTUYHBI JJIs1 HACEJICHUS M aBapUITHBIX paboyuX.

HPEAYHPEXIAEHUE

Bcest 3arpsizHeHHas o/1ex1a JOKHA OBITh OCTOPOXHO MOMEIEHA B INIACTUKOBBIE MU
OyMa’KHbI€ MAKEThI ISl yMEHBIIEHUS! BTOPUYHOI'O 3arpsi3HEHUs TEPPUTOPUH, IIOMEUEHA
COOTBETCTBYIOIIMM 00pa3oM U CKJIaAMpOBaHa Ha OXpaHsAEMOW TEPPUTOPHUH.
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Buvinonnsemcs.

Asapuiinvim pabouum I/IHI[I/IBI/I,I[yAJII)HOFI 3A]J_II/ITE

NHCTPYKLUSA A9
PYKOBOJACTBO IO Cmp.1uz3

ABAPUHMHBIX PABOUYHX

Hean
[IpenocTaBuTh aBapHiTHBIM pabOUNM 0a30BBIC PEKOMEHIAITUH TI0 HHANBUAYATBLHOM 3aIuTe.

Oo6cyxaeHue

Pexomenaanum no MHAUBUAYATBHOM 3alTUTE aBAPUIHBIX paOOUYNX JTaHBI IO TPEM
HaHpaBHeHI/ISIM: O6IIII/I€ HHCTPYKIUH, 3alIUTa HII/ITOBHI[HOfI JKCJIC3bI, 1O030BBIC PCKOMCH AU
10 BO3BPAIIICHUIO aBApUMHBIX PaOOYHX.

Oowgue uncmpykyuu

HeiicTBue 1
Bcerna OyapTe 0OCBETOMIIEHBI O CIEAYIONIUX OOITUX HHCTPYKITHSX:

&

& & &

& &

OBILIUE UHCTPYKIINU

BCETI'IA oco3HaBaliTe 0acCHOCTb, C KOTOPOI Bbl MOXKETE CTOJIKHYTHCS B MOJIEBBIX
YCJIOBHSX M IPEANPUHUMANTE HEOOXOJMMBIE MEPHI MIPEI0CTOPOKHOCTH.

HUKOI'JIA =He mpITaliTech MPeANPHHATh KaKue-TH00 ASHCTBHUS B IMOJIEBBIX YCIOBUIX 0€3
COOTBETCTBYIOIIMX CPEACTB 3alIUThl. Beerna 3Haiite, Kak MMHU MOJIb30BATHCS.

Bcee petictBus JIOJDKHBI ObITh IpoBeeHBI TAKUM 00pa30M, YTOOBI YPOBHH OOTyIECHHUS
OBbUIN HACTOJIBKO HU3KUMHM, HACKOJIBKO 3TO Pa3yMHO TOCTUKHMO.

BYJIbTE OCBEJIOMJIEHBI 06 ypoBHSX 1030BbIX PEKOMEH AN 110 BO3BPAIIEHUIO
(Tabmuma A3). Jlo30BbIe pEeKOMEHIAINH IO BO3BPAILICHHUIO aBAPHIHBIX paboYnx
MIPEACTABISIIOT COO0H peKOMEHIAINH, a He Mpeeibl. [Ipu uX MpUMEHEHUH CIIeTyeT
PYKOBOJICTBOBAThLCS 3/IPABBIM CMBICTIOM.

HE 3anepsxuBaiiTech B 30HaX, e MOIIHOCTH /1036l paBHa 1 M3B/4ac miu Ooee.
BYJABTE OCTOPOJXXHBI, cieqys B 30HbI, TJI¢ MOIIHOCTH J103bI TipeBbimacT 10 m3B/4ac.
Bet HE JIOJIDKHBI ciieoBath B 30HBI ¢ MOIIHOCTRIO 036! Boimie 100 m3B/uac, ecin
TOJILKO Bac He HampaBwi Tyda CrenuanucT-paanosor win Crnenuaiiuct 10 MOHUTOPHHTY
OKpyxarorei cpepl/CrenuanucT-paaroior.

UCTIOJIb3VUTE anst ce6st 3aIiuTy BpeMEHEM, PACCTOSHHUEM U SKPAHOM.

[UTAHUPYWUTE Bxox B 30HY € BbICOKOM MOMIHOCTHIO 10361 3APAHEE BMecTe ¢ Bamum
PYKOBOJIUTEJIEM.

HE nopasepraiitecs HeHy)kHOMY pucky. HE ynotpe6usiite numty, nutse u HE kypure B
000H 3arpsA3HEHHOM 30HE.

B CJIVUAE comHeHUst 00paTUTECh 32 COBETOM K PYKOBOJIMTEIIIO BAIICH TPYIIITHI WITH
KOOPJAUHATOPY.
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PykoBoaCTBO 110 MHAMBUAYAJIbHOMI
3alMTe AaBAPUHHBIX padoynx Hncempyxyus A9, Cmp.2 uz 3

3awiuma wumoB8uUOHOI Jicenesvl

JleiicTBHE 2
[To yka3aHuIO MMOJIEBOTO HHCIIEKTOPA/PYKOBOIUTEIS PUHSTH TaOJICTKY CTaOMIBLHOTO fo1a
(TabaeTKH JOKHBI OBITH B HAJTHYKHU B BallleM Habope).

NMPUMEYAHUE

Puck, CBA3aHHBIH C OTHOKPATHBIM TIPHEMOM CTabmIbHOTO Homa (100 Mr iona), oueHb
mait. Eciu 00s1ydeHue painoakTHBHBIM HOJIOM MTPOI0IDKACTCs 00iee HECKOJIbKUX AHEH
(mepuo, B TeYeHHE KOTOPOTO IMUTOBUIHAS XKeJie3a 3alHIIeHa MOCe OJHOKPATHOTO MpreMa
CTaOMIIBHOTO 10/1a), MOKET OBITh 1[eJIeCO00pa3HO MOBTOPUTH npreM. CyMmapHas 103a He
JIOJDKHA TPEBBINIATH ACCATh Ha3HAUSHHUH CTAaHIAPTHOM JI03bI B TEYCHUE TOJIA.

CraOuibHBIN 0] HA3HAYAETCS B CITydae, €CIU MpeoTBpaliaeMas 103a Ha
HIMTOBHUIHYIO kene3y npesbimiaetr 100 mIp [5].

MNPEAYIPEXKXJAEHUE

Juist Toro uroOsI HoHas npodunakTrka Obia 3¢ (HEeKTUBHOM, CIIEAYET IPUHATH
CTaOWIIBHBIHA HOA 10 00JTy4YeHHs MK B TEUCHHE HECKOJIBKUX YacoB (OKOJIO YEThIpeX) MocIie
Hauana oOyuenwus. [Ipuem crabunbHOTO 072 6oJee yem uyepe3 8 yacoB mocie Havaga
00TyueHus ABIsAeTCs HeAPPEKTUBHBIM U MOXKET MIPUBOAUTH K OOPATHBIM PE3YJIbTaTaM.

[Tpuem crabuibHOTO HO/1a aBapUIHBIMHE PA0OYUMH HE OTMEHSIET HEOOXO0IUMOCTH
3aIUTHI OPTAHOB JbIXaHUs (MCIOJB3Ys IPOTUBOTa3 C YrONbHBIM QHIBTPOM) MPH BXOJE B
30HBI C IIOBBIIICHHON KOHIIEHTPAalUEeH paguooa B BO31yXe.

JeiicTBue 3

3apeructpupoBaTh (akT MpreMa TaOJIeTKH B MHIUBUIYATBHON JO3UMETPUIECKON (hopme
(Kapra Ab).

HeilicTBue 4
Ecnu o6nmydenue npooimkaeTcs: 0ojiee HECKOIbKHUX JTHEH, TPUHATH CICAYIONIYIO TaOJIETKY
[IpY HAJIMYUU YKA3aHUS.

/Jlo306vle pekomenoayuu no 6036paALEHUI0 AGAPUTIHBIX PADOYUUX
HNPEAYHNPEX/IEHHUE

J1030BBIe PEKOMEH/IAINH 110 BO3BPAIICHUIO aBAPHIHBIX PA0OYHNX BBIPAKEHBI B
3HAYEHUSAX HAKOIUIEHHOMN J03bl BHEIIHErO OOJIyUEHHsI [0 MOKa3aHUAM MTPSIMOIIOKA3bIBAIOIIETO
no3uMeTpa. ABapuitHBIN pabounii TOJKEH MPEAIPUHATH BCE Pa3yMHbIE YCUIIHS, YTOOBI HE
HpeBBICUTH 3Ty N03y. [Ipencrapnennsie B Tabnuie A3 3HaUeHUs! paCCUUTAHbI C YIETOM JI03bI
OT UHT ALY PAJUOHYKIIHJIOB B CIIy4ae aBapuM C pacIljIaBJICHUEM aKTUBHOM 30HBI IIpU
HPEINOI0KEHNH, YTO IUTOBUIHAS XKee3a 6iokupoBaHa. OOpaTuTe BHUMaHHE, 4TO
3arps3HEHNE KOKU MOXKET TaKkKe ObITh 3HAYUTEIHHBIM HCTOUHUKOM OOJTY4EHUS M IPUBECTH K
JI€TEPMUHHAPOBAaHHBIM 3(pPpekTaM y paboumx B 30HAX BBICOKOTO 3arpsiI3HEHUs, €CIIM OHU HE
o0ecreueHbl COOTBETCTBYIOIIEH 3aIUTHON OJICKI0M.
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PykoBoaCTBO 110 MHAMBUAYAJIbHOMI
3alMTe AaBAPUHHBIX padoynx Hncempyxyus A9, Cmp.3 uz 3

J1030BbIE PEKOMEHIAIMH 110 BO3BPAILIEHHIO aBAPUMHBIX Pa0OUYMX MPEACTABISIIOT
co0oi1 pekoMeHAa1ny, a He npeaensl. [Ipu ux npuMeHeHuu cieayeT pyKoBOACTBOBATHCSA
37paBbIM cMBICIIOM. Eciin B pe3ysbrare aHanmu3a npod Bo31yxa Hin Apyrux ycinoBuit (Cm.
npuMedanus K Tadmuie A3) OyIyT pacCUUTaHbI JO30BbIE PEKOMEH/IAINH, 3HAYUTEIBHO
OTJIMYAIOIIMECS OT yKa3aHHbIX B Tabmuie A3, ciieyeT UCIOIb30BaTh EPECMOTPEHHbBIE
3HAYEHUs JO30BbIX PEKOMEH AU,

[Tocne okoHyaHus paHHeH (a3bl aBapuu ciaexyeT NOATBEPAUTh 3HAUCHHE CyMMapHOH
JI03b1, TTOJTyYeHHOH aBapHifHBIM pabOYUM B T€UEHUE OCTPOM (ha3bl O TOTO, Kak eMy Oyaer
Pa3peIIeHO OCYILECTBIATh NEHCTBHSI, KOTOPbIE MOTYT IPUBECTH K MOJTYYEHHUIO
JIOTIOJIHUTEIILHOM J03BI.

JleiictBHe 5
CHCI[OBaTI: noaAXO UM UHCTPYKIUAM I10 paIIHaIIHOHHOﬁ 3alIuTe.

JleiicTBHE 6
HpeIIHpI/IHHTI) BCC pa3syMHbIC YCUJINUA, LITO6I)I HC NPCBLICUTH 3HAUCHUA TO30BBIX
PEKOMEHIAIUA 110 BO3BPAIIICHUIO aBapUHHBIX paboumX, MpeAcTaBiIeHHBIX B Taomuie A3.

TABJIMLIA A3 PEKOMEHJIALTM IT0 BO3BPAIIIEHUIO ABAPUIHBIX .
PABOYHMX, BbIPA’KEHHBIE B EJJMHUIIAX HAKOIUVIEHHOU
J03bI BHEIIHEI'O TAMMA-U3JIYYEHU A

JEWCTBUS EWG
[M38]
Bun 1:
Jle#CcTBUS 110 CITACEHUIO JKU3HU 250 (a,0)
Bun 2:
IIpenoTBpallieHHe CEPHE3HOTO MOBPEKICHUSI
IpenoTBpailieHUue BBICOKAX KOJUICKTUBHBIX 103
MOHHTOPHHT MOIIIHOCTH aMOHEHTHO# 1036l (MOLIHOCTH 1036 TaMMa-
W3JTy4YeHUsT) 3a peeIaMu [UIOMIa KK <50 (a)
Bun 3:
KpaTkoBpeMeHHbIE BOCCTAHOBUTEIIBHBIE OTIEPAIIUH
OcyliecTBICHHE HEOTIOKHBIX 3aLIUTHBIX MEPOPUITHI
OT160p po6 OKpYIKAIOLIEN CPEJIBI <25 (a)
Bup 4. IIpenenst
JlonroBpeMeHHbIE BOCCTAHOBUTENBHBIE OTIEPALIIN npodeccroHaIBEHOTO
PaboTs1, HE CBsA3aHHBIE HEMOCPEICTBEHHO C aBapHen o6uyuenwus [13]
@ [puHsITO, 4TO OJIOKHUPOBAHKE IIIUTOBUIHOMN JKEIE3bl MPOBECHO 10 00ayueHus. Eciu 610KupoBaHue He

MPOBEICHO, CIEAYeT Pa3AeiInTh 3HAaUCHNE JOIYCTUMOIT 10361 Ha 5; eclii OpraHbl AbIXaHUS 3alIHUIIEHBI —
YMHOXHWTh 3HaU€HHE JIOMYCTUMOH 036l Ha 2. Paboune 10KHBI OBITH JOOPOBOIBIIAMHU H 3HATH O
MOTEHIUAIBHBIX TIOCIECTBUIX OOIydeHUS.

(©) OTa 1032 MOKET OBITh IPEBBIIICHA, €CIIH K TOMY UMEIOTCS CEPhE3HBIE OCHOBAHUS, OAHAKO, BCE YCHIIHS
JIOJDKHBI OBITH HaNpaBJIeHb! Ha MO/ iep>KaHue 1035l O0TyUeHHsI HIKE 3TOTO YPOBHS U, KOHEUHO K€,
HIDKE 1IOpOTa pa3BUTHs JETEPMHUHUPOBAaHHBIX 3 (GeKTOB. ABapHilHbIe pabouue I0JKHBI IPOUTH
o0ydeHHe BONpOCaM PaJualMOHHO 3alIUThl U IOHUMATh PUCK, KOTOPOMY OHH ITOJIBEPTatoTCs.
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Buinonnaemcs. UHCTPYKIUA B1

) Cmp.lus4
I pynnoii ombopa npo6 OTBOP ITPOB BO3J1YXA

6030yxa

Hean

OT006path MpoOBI BO3AyXa /IS OLEHKH iN-SitU U mocIIeayromiero 1abopaTopHOro aHaim3a ¢
LCJIBIO MPEACTABJICHUA JaHHBIX O KOHICHTPAIUAX PaJUOHYKINIOB B BO3,Z[YXG; HU3MCPUTDH
MOIITHOCTH A0O3bI raMMa-/6eTa- H3JIYUYCHUA B MECTC 0T60pa l'IpO6BI.

Oo6cyxaeHue

[TpoObI BO31yXa MOKHO H3MEPHTH B TOJIEBBIX YCIOBUAX IN-SitU U, 3aTeM, MPOBECTH
MOBTOPHOE U3MEPEHUE B JJAOOPATOPHBIX YCIOBUSAX JUIS ONPENETICHUS paJUOHYKINIHOTO
COCTaBa U KOHHCHTPAIWHN PAaJIHOHYKIIUI0B. I[O IOCTYIIJICHUS B na6opaTopmo MOKHO
pasaciInuTh 0TO6paHHI)I€ B ITIOJICBBIX YCJIOBUAX HpO6I)I BO31yXa Ha HU3KO-, CPECAHC- U
BBICOKOAKTHBHBIC, UTO ITIOMOJKET B OIIPCACIICHUU OUCPCAHOCTHU aHAJIN30B U OIIPCACICHUN
nopsika oOpaiieHus 1 00paboTKH pos. Pe3ynbTaThl HCTIONB3YIOTCS JUTSI OIEHKH OTTACHOCTH
HHIaJIIOUOHHOTO IMOCTYIIICHHA PAAUOHYKIINAOB, 4 TAKKC MOT'YT ITPECAOCTABUThL HCKOTOPYIO
I/IH(l)OpMaL[I/IIO JJIs1 OHEHKU BO3MOKHOCTU BI)IHaIIGHI/If/'I Ha 3€EMIJIIO.

Ecnu npoOsl Bo3ayxa 0TOOpaHbI Ul ONPENEIECHUS KOHLIEHTPALUH B BO3yXe OTHOCUTEIIBHO
KOHIIGHTPALMHU B BBINA/ICHUSAX Ha 3€MIII0, UTO 3aTeM OyJeT UCIOIb30BAHO JUIS Ilepecyera
ypoBHs pecycrniensun uinu J[YB 1o paguonykimy-Mapkepy, CIeayeT B TO e BPpEMS U B TOM
’Ke MECTe 0TOOpaTh PEIPE3CHTATHBHYIO MPOOY MOYBBI (MIIH TPOBECTH APYrHe H3MEPEHUS
YPOBHSI BBINAJICHUI paTuOHYKIHIa-MapKepa).

[TockonbKy paanoiios HaXoAUTCs B GopMax, KOTOPBIE HENb3st 0TOOPATh € TIOMOIIBIO
(GWIBTPOB, YIABIMBAIOIIUX YaCTHUIIBI, U €T0 d3PPEKTHBHOTO YIIaBIMBAHUS HEOOXOIUMO
UCIIOJIb30BATh CIICIHATBbHYIO KacceTy (yroJyib WiH neoiut). CKOpOCTH MOTOKA Yepe3 TaKue
KacceThl O0BIYHO HIDKE, YeM IS HOPMAIbHBIX a3p030Jieii. AKTHBHPOBAHHBIH yroJb (¢
DJITA) ancopOupyeT paaroiio U HHEPTHBIE ra3bl. ['aMMa-CIIeKTpOMETpHs C JCTEKTOPOM
HPGe no3Bosster nerko auddepeHiupoBars mukd; ramma-crekrpomerpus ¢ Nal(Tl) — ne
MO3BOJISIET, OJJTHAKO TAKOW CHEKTPOMETPHH MOXKET OBITH JIOCTATOYHO MPU aHATU3E OHOTO
panuonykimaa. Eciu mpoObl 0ToOpaHbI TOMBKO JUTSI TOMCKA Paiiolioia, HO B IPUCYTCTBUU
MHEPTHBIX Ta30B, UCTIONB3YIOTCS cepeOpsiHble 1eoauThl. OHAKO TaKHe KacCeThl OYEHb
JIOPOTHE U YaIlle UCTIONB3YIOTCS YTOJIbHBIC KACCETHI.

Ipenocrepexenusi / OrpaHuveHust

CriennanbHble KacCEeThl HCIOb3YIOTCS TOJIBKO B CIIy4asix, KOI/ia MPeANoaraeTcs
HaJIMYue paguoniosa, HanpuMep, Ipy aBapuy Ha PEaKTOpe, aBapUITHON CUTyalluu B OOJIbHHUIIE,
I'JIe UCTIOJIb3YeTCs PAJONOI, MU B CIIydae aBapHil MpH TPAaHCIOPTUPOBKE pajinoioaa.

Ot I'pynmie oT60pa mpo0 Bo3ayxa TpeOyeTcst IPOBOAUTE 0TOOp MPOO BO BpeMst
BBIOpOCA; MO3TOMY BO3MOKHA OMACHOCTh BHEIIHEr0 OOJIy4eHHsI YWIEHOB IPYIIIbI, @ TAKXKe
MHTSIIIMOHHOTO TIOCTYTUICHHSI PaIMOHYKJIM/IOB U 3aTrPsI3HEHUS TOBEPXHOCTEH. YieHbI
IPYIIIbI, BOBJICYEHHBIE B OTOOP P00, TOJKHBI BO3/IEpKAThCs OT KypeHHsl, yoTpeOIeHus
MUIIN U IATHS, TPUMEHEHUSI KOCMETHKH, JTFOOBIX APYrHX AEUCTBHUH, KOTOPHIE
HeMpeHaMEPEHHO MOTYT MOBJIHATh HAa HHTATSIMOHHOE WK aTUMEHTApHOE MOCTYIJICHHUE
YaCTHI] B MOJIEBBIX YCIOBHSX, IIPU OTOOPE WM 00pabOTKe MPOOHI.

YneHs! rpynibl JOHKHBI OBITH OCBEAOMIIEHBI O MEpax M0 paJvallMOHHON 3allUTe U
JI030BBIX PEKOMEHIAIUX TI0 BO3BPALICHUIO aBapuiiHbIX padounx (Muctpykuus A9).
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OT10o0p npod Bo3ayXa HUnempyrkyus b1, Cmp.2 uz 4

Ipu6opsi / Pecypcenl
» O06opynoBanue, odIee i Becex rpymn pearupoBanust (KontponbsHeliil nepeders AO)
» O6opynosanue ['pymisr or6opa mpod Boszayxa (KoHTposabHEI epeucHs b1)

IMPEAYIIPEKJAEHUE
HUKAKAS npo0a HE cTOUT MOTEPH KU3HU WIM KOHEYHOCTH Tena. Beerna
CO3HABalTE ONaCHOCTh, KOTOPOW BBl MOXKETE MOABEPIHYTHCS B MOJIEBBIX YCIOBUAX, U
IpealpuHUMaiTe He00X0IMMbIE MEpBI IPEI0CTOPOXKHOCTU. HUKor1a He nmbITaiTech
IPOBOJIUTH KaKUe-HUOY/Ib AEUCTBUS B MOJIEBBIX YCIOBHIX 0€3 COOTBETCTBYIOIIUX CPEJCTB
3ammThl. Beeraa 3HaliTe, Kak 3TH CpeCTBA UCIIOIb30BaTh.

ﬂo omnpaejlieHusA Ha mecmo

JleiicTBue 1

1.1. IlonyunThs Ha4aJIBHBIA HHCTPYKTAX U Ha3HaueHUe oT Crienuanucra 10 MOHUTOPUHTY
oKpykaromieit cpeapl/Criennanicra-paanosiora.

1.2.  TlomyuuTh COOTBETCTBYIOIIEE 000pynoBanue, ucnobiys [lepeunn AO u b1.

1.3. TIIposeputb npudopsl, ucnonb3ys Mactpyknuio AQO.

1.4. TlpoBectu mpoBepKy pabOTHI panOCBSI3U NMPH OTOBITHN IO HA3HAYEHHIO.

15. TIIposectu npoBepky GPS npu oTOBITHY 110 HA3HAYEHUIO.

JleiicTBHe 2

B cootBercTBHM ¢ HHCTPpYKIMsMUA CrieHATUCTa TI0 MOHUTOPHHTY OKpY»XKatomiel cpeb /

Crernuanucra-paanosiora:

2.1. 3aBepHyTh MPHOOPHI PA3BEJIKH B TUIACTHKOBYIO TUICHKY BO N30€KaHUE 3arpsi3HCHMUSI.
He 3aBopaunBath mpubopsl oTOOpa mpod Bo3ayxa.

2.2. BKIIIOYHTH KHOIIKY TPEBOTH Ha MPSMOIIOKA3bIBAOIINX TO3UMETPAX.

2.3. Hanerb COOTBETCTBYIOIINE CPEICTBA HHIUBUIYaIHHOMN 3AIIUTHI.

NNPUMEYAHHUE
Ha ocHoBaHuM nosryyeHHO# HH(popMaIy U pekoMeHaauii ot CrenuanucTa mno
MOHHUTOPHUHTY OKpYyXatoleit cpeapl/Cnenuanucra-paanosiora, OTBETCTBSHHBIN 3a aBapuitHOE
pearupoBaHKe MPUMET PELICHHE O POBEACHNUHU OJOKMPOBAHUS IIUTOBUHOMN JKEJIE3Hl,
MCIIOJIb30BAHNH 3aLIUTHON OJI€XKbI, PECIIUPATOPOB WM JIPYTUX CPEACTB UHAUBHYyaIbHOM
3alIUTHI.

Onpedenenue mecma omoopa npoowl

JeiicTBue 3

Haiitu mecto oTb0pa npoos, ykazanHoe CeruaircToM 0 MOHUTOPUHTY OKPY>KaroIIen
cpenpl/CrieruanicToM-paanoiaorom. HailTi ygactok 6€3 moMex, Hapymarouux IBUKEHUE
BO3YUIHBIX MacCC. Ecnu B Hannunu numeercs CIIYTHUKOBAasgd CUCTCMa OMNPCACICHUA KOOPAHUHAT,
CHSTHh KOOPAMHATHI PACMIOJIOKEHHS U 3aperucTpupoBath ux B Kapre b1, B mpoTuBHOM cityuae
— ONPEeACTUTh KOOPAMHATHI M HAHECTH X Ha KapTy, 3aTeM 3apeructpupoBars B Kapre b2.
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OT10o0p npod Bo3ayXa HUnempyryus b1, Cmp.3 uz 4
Omoop npoo6
HeilicTBue 4

4.1. B cooTBeTcTBUHU C MHCTPYKIUAMU CHieruainucTa mo MOHUTOPUHTY OKpPY>KaroIIeit
cpenpl/Crieruanicta-paainosiora BIOpaTh U YCTAHOBUTE (GHUIIBTP, YJIaBIUBAIOIINI
YaCTHIIBI, UM KacceTy sl adpo3zoieil. [Ipu HeoOX0AMMOCTH OTMETHTD HAIpaBJICHUE
MOTOKA Ha KacCeTy.

4.2.  YcTaHOBUTH BO3/1yX03a00pHUK Ha IITATUB WM TIOJCTABKY, WJIM HA KallOT aBTOMOOMIIS
Ha BBICOTE MPUMEPHO 1 M (€C/TH MCIOJb3YeTCs MOPTATUBHBIN BO3yX03a00pHHUK). [Tpn
MCIIOJIb30BAaHNHU BO3JyX03a00pHHKA C MUTAHUEM ITOCTOSIHHBIM TOKOM IIPU
HanpspkeHnd 12 B He peKkoMeHAyeTCsl OCTaBISITh aBTOMOOMIIb IBUXKYITUMCS.

4.3.  BxII0OYMTH BO3/1yX03a00pHUK U 3apETUCTPUPOBATH BpEMs M JaTy Havaja oToopa, a
TaKke 00bem/ckopocTth moToka B Kapre B1.

4.4. Tlpooautb 0TOOpP MpOO BO3IyXa B TeueHUe 0koyo 10 MUHYT Wi BpeMeHH,
ykazaHHoro CreruaaicToM 10 MOHUTOPHHTY OKpy»Karotei cpeibl/CreruanincToM-
paauosioroM. Bo Bpemst 0oT60pa npoObl MPOBECTH U3MEPEHUSI MOIITHOCTH aMOUEHTHOM
JI03b1. 3aperucTpupoBaTh cpeanee 3HaueHue B Kapre b1.

4.5.  3apeructpupoBarh BpeMs, 00beM/CKOPOCTh OTOKA, 3aTEM BBIKIIOUUTH
BO3IyX03a00pHHUK.

4.6. Ilpu HEOOXOIUMOCTH OTOOPATh pENPE3EHTATUBHBIE TPOOBI MOYBHI, UCTIOIB3Ys
WNuctpykiuio b2.

INPUMEYAHUE
O0beM oTOMpaeMbIX MPoO BO3TyXa MOXKET BApbUPOBATH B 3aBHCUMOCTH OT MOIITHOCTH
JI03bI B 00J1aKe, TO €CTh, MPU HAIMYUH BHICOKOW MOIIIHOCTH JI03bI MOKET MOTPeOOBaThCA
poBeJieHNE 0TOOpa MPo0 B TeUEHHE KOPOTKOTO BpeMeHH. OTHAKO CleTyeT IPOSBUTh
OCTOPOXKHOCTB, UYTOOBI OTOOP CIUIIKOM MaJ€HbKUX MPOO BO3IyXa HE MPUBEN K MOBHIIIECHUIO
TpeOyeMoro npejena AeTeKTUPOBaHUS.

Ynakoexka u mapxupoexa npoo

JleiictBHe 5

Hanets BuamIOBEIE TepyaTku. CHATH GunbTp/Kaccery. J{ist CHATHS BO3IYIIHOTO (pHIBTpa
UCTOJIb30BaTh MHHIIET. OOpamarses ¢ GUIBTPOM, KaK C MOTCHIIHAIBHO 3arpsI3HCHHBIM
00BEKTOM.

JleiictBHe 6
[TomecTuTh unbTp/KacceTy B MOJIUATUIICHOBBIH MAKET U 3aKPBITh ero. [IpoMapkupoBath
IakeT KoAOM U 3apeructpuponathb ko1 B Kapte b1.

H3zmepenue in-situ

JleiicrBue 7/

N3mepuTh GOH Ha JOCTATOYHO YJIAJIEHHOM PAacCTOSIHUM OT MecTa 0T00opa MpoObl, UCTIONb3Ys
COOTBETCTBYIOIINHN paguoMeTp 3arpssHenus. Ecinu GoH ciumkom BBICOK AJ U3MEPEHUS
npoOBl, CIEIYeT IEPEMECTUTRCS B 30HY OoJiee HU3KOro (hoHa (Hampumep, BHYTPH
ABTOMOOWJISI MJIM CTPOCHHUS, WJIM BHE 0011aKa). 3apeructpupoBars aaHHbie B Kapre b1.
Jepxath nepeHIo CTOpOHY (GUIIbTPA HA PACCTOSHUM HECKOJIIBKUX MUJUIUMETPOB OT
JaT4rKa pauoMeTpa 3arpsI3HEHUs U CHSTh MMOKa3aHus. 3aperucTpupoBaTh Pe3yabTaThl
uszmepenus (Kapra b1).
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OT10o0p npod Bo3ayXa Uncmpyxkyus b1, Cmp.4uz 4

JleiicTrBue 8

Coobumth CrienuaiucTy o0 MOHUTOPUHTY OKpYsKarolei cpeabl/CrienuannucTy-paauoiiory o
pacnooKeH!H, HoMepe MpoOsl, MoKa3aHusAX GUIIbTpa, mokasanusax (GoHa npudopa,
KauOpoBOUYHOM KO3 dunmenTe nprudopa, BpEMEHH Hadaia U OKOHYaHUS 0TOOpa MpoOkI
BO3/lyXa, CKOPOCTH TTOTOKA.

KOHmPOJZb 3A2PpA3ZHEHUA

JleiictBue 9

[TpoBecT MOHUTOPHHT TIEPCOHANA M 000pyIOBaHMUs, HCTIONB3Yst MHCTpykmu AS u A8, nin
3allpOCUTh MOMOIIb [ pymnnbl MHANBUIYaIbHOTO MOHUTOPUHTA U J1€3aKTUBALUH.
Jle3akTUBHpPOBATh TOJIOBKY (PMIIBTPA J10 IOBTOPHOT'O UCIOIb30BAaHUS IIyTEM MPOMbBIBAHUS
YUCTON BOJIOM U3 M3BECTHOIO MCTOYHMKA WIIM BIAKHBIM OOTHpaHHeM. [IpoMbITh MUHIIET U
mro0oe apyroe 060pymaoBaHue 0 0TOOPY MPOoO, BRICYIIUTE Tepe] NaTbHEHIITNM
UCIOJIb30BAHUEM.

Jlocmaeka npoo

JleiictBue 10
Opranu30Bath T0CTaBKy MpoObl/mipod ¢ 3anoaHenHo# Kaproit/Kapramu b1 Criernanucty mo
aHaju3y mpoo.
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Buinonnaemcs: UHCTPYKIUA B2

I pynnou ombopa npo6 Cmp.luz3
oKpyaIcaroweli cpeobl u OTBOP ITPOB ITOYBbI

NUUEBLIX NPOOYKMO8

Hean
OTto0path MPOOBI MOTEHIIMATBHO 3arPS3HEHHON MOYBHI; U3MEPUTH MOIITHOCTH 103 TaMMa-
/6era- u3nyyeHus: B Mecte 0TOOpa MmpookI.

Oo0cyxaeHue
Ha panneit ctaauu aBapuitHOM cUTyaIriuu oTOOp MpoO M MOCIEAYIOIIee U3MEPCHUE
KOHIIEHTPALlUU PATUOHYKIIUIOB HEOOXOAMMO JIJIS:

@ OIICHKU YPOBHEMW 3arps3HEHUs MMOYBBI BCJICJICTBUE CYXUX U BJIAXKHBIX BHITIAJICHUH,

(0) aHaJM3a BKJIa/la B OLIEHKY YPOBHEH CYMMApHBIX BBINAJICHUN HA €AUHUILLY IIOLIAAH
JUTSl BCEX TMOBEPXHOCTEH,

(B) MIPOTHO3UPOBAHMS MOIITHOCTH /103l U BPEMEHHOW 3aBUCUMOCTH J103bl HA yYaCTKE,

(r) MPUOTU3UTEIHHON OIIEHKH C UCIIONIb30BaHHEeM KO3 (PHUIIMEHTOB niepexo/ia Oyayiero
3arpsi3HEHUS OBOIIEH (OMOJHUTEIBHO),

() 3arpsi3HEHUE MOYBBI MOXKET OBITH UCTOYHUKOM PECYCIIEH3UU PAIMOaKTUBHOCTH B
TeYeHUe o3 HeHN (ha3bl, YTO MOKET SIBUTHCS MPUUUHOMN OMACHOCTH MHTASIIUOHHOTO
MOCTYIJIEHUS U JOTOJHUTEIBHOTO PACCEUBAHUS PAAOAKTUBHOCTH.

Ipenocrepexenusi / OrpaHuveHust

3arpsi3HEHHE MOYBBI MOKET 3HAYMTEILHO BAPLUPOBATH OT MECTa K MeCTy (ropsuune
YYaCTKH); CPEAHUE 3HAUYCHUS JIOKATLHOW MOITHOCTH JI03bI TIOJIE3HBI JIJIS BBIOOPA
pEeNpe3eHTaTUBHOTO yyacTka 0Toopa npod. OT6op mpod MOYBBI MPOU3ZBOIAT MOCTE
OKOHYaHUS BEIOpOCA U IPOXOXKICHUsI 00J1aKa; TPU 3TOM BO3MOKHO BHEIIIHEE 00JTyueHUE,
OMACHOCTh MHTAJSIIIMOHHOTO MOCTYIIJICHHS CBsI3aHa TOJIBKO C PECYCIIEH3UPOBAHHBIMU
Marepuaiamu. YieHsl Tpynibl JOKHBI OBITH OCBEOMIICHBI O I030BBIX PEKOMEHIAIMSIX 110
BO3BpAICHHIO aBapuiiHbIX pabounx (MucTpyknus A9).

IIpu6opsi / Pecypcenl

» OO6opynoBanue, odmiee uist Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)

» OOGopyznoBanue /i oT6opa mpod mouskl [ pynmsr 0T60pa Mpod OKpyKaroel Cpesl |
nUIIEBIX MpoaykToB (KoHnTponbHbIil epeueHs b2)

IMPEAYIIPEKJAEHUE
HUKAKAS npo0a HE CTOUT MOTEPU KU3HU WIM KOHEUHOCTH Tena. Beerna
CO3HABalTE ONIaCHOCTb, KOTOPOW BBl MOXKETE MOABEPIHYTHCS B MOJIEBBIX YCIOBUAX, U
IpealpuHUMaiTe He00X0IMMBbIE MEpBI IPEIOCTOPOXKHOCTU. HUKor1a He nmbITaiiTech
IPOBOJIUTH KaKUe-HUOYIb AEUCTBUS B MOJIEBBIX YCIOBHIX 0€3 COOTBETCTBYIOIIUX CPEJCTB
3ammThl. Beeraa 3HaliTe, Kak 3TH CpeCTBA UCIIONIb30BaTh.

jlo omnpaejlieHusa Ha mecmo

JleiictBHe 1

1.1, Tlony4uTh HaYATBHBIA MHCTPYKTAX U Ha3HaueHHE 0T CIerraiucTa no MOHUTOPUHTY
OKpyxaroriei cpepl/Crennanncra-paanosora.

1.2. Tlomyunth cOOTBETCTBYIOIIEE 00OpyaoBaHue, ucnoibiys [lepeunn AO u b2.
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OT160p npod NoYBHI Hnempyrxyusa b2, Cmp.2 uz 3

1.3. IIporeputs npubopsl, ucnonb3ys MacTpyknmio AO.
1.4. TlpoBectu mpoBepKy pabOTHI paJHOCBS3HU MPU OTOBITHH IO HA3HAYEHUIO.
15. TIIposectu npoBepky GPS npu oTOBITHH 110 HA3HAYEHUIO.

JleiicTBHe 2

B cootBeTcTBHM ¢ HHCTPYKIHMsAME ClielHanicTa 0 MOHUTOPUHTY OKpYKaromen cpepl /

Crernuanucra-paanosiora:

2.1.  3aBepHyTbh NpUOOPHI pa3BEKU B INITACTUKOBYIO IUICHKY JUIsl N30€XKaHUS 3arpsi3HEHMSL.

2.2.  BrxiIrouuTh KHOIIKY TPEBOTH Ha MPSMOIOKA3BIBAIONINX JO3UMETPaX.

2.3. Hagnerb cooTBeTCTBYIOLIME CPEACTBA MHANBUIYAIBHOM 3aIIUTHI.

2.4. 3aBopauuBaTh 000pynOBaHME IS OTOOpPA MPOO B MPOMEKYTKAX MEXKTY
UCTIOJIb30BAHUSAMH.

INPUMEYAHUE
Ha ocHoBanuu nonyueHHON nH(pOpMaIuu 1 pekoMeHaanuii ot Crienuanicra 1mno
MOHHTOPHUHTY OKpyXatolei cpensl/Cnenunanucra-paauonora, OTBETCTBEHHBIN 32 aBAPHIHOE
pearupoBaHue IPUMET pEIIeHHe O MPOBEICHUN OJOKHUPOBAHUS IIUTOBHIHOM KEIE3bI,
VCII0JIb30BAHNH 3aIIUTHON OZIEXKIBI, PECIIUPATOPOB MM IPYTHX CPEACTB MHAUBHUIYaIbHOU
3aILUTBHL.

Onpeodenenue mecma omoopa npoowl

JeiicTrBue 3

Haiitu mecto oTb0pa npoos1, ykazanHoe CHeruairucToM 0 MOHUTOPUHTY OKPY>KaroIIen
cpenpl/CrieruaniucToM-pagnoaorom. Eciy B HaTMYMK UMEETCs CITyTHUKOBAsI CHCTEMa
OTIpe/IeNIeHUs] KOOPJMHAT, CHATh KOOPAMHATHI PACIIONIOKEHHUS U 3aPETUCTPUPOBATH UX B
Kaprte b2, B npoTHBHOM ciy4ae — ONPeIeIUTh KOOPIUHATHI 1 HAHECTH MX Ha KapTy, 3aTeM
3apeructpupoBath B Kapte b2.

HPEAYIPEXJIEHUE
He npoBoauTs 0T60p po6 MoJ1 A€PEBbSIMU, KyCTaMH UM JPYTUMH HaBUCAIOIUMHU
o0bexTaMu. M36erath TEppUTOPUH, MPUIIETAIONINX K JOpOraM, KioBeTam, kanaBam. [1poOb1
Jydlie OTOMpaTh C yYaCTKOB YHCTOI'O IPYHTA.

HeilicTBue 4

[TpoBecTH M3MepeHUsT MOITHOCTH aMOMEHTHOM 03Bl HA TEPPUTOPHUH HECKOJIBKMX JCCITKOB
METpPOB BOKPYT 30HBI OTOOpa MPOOKI; 3apeTrUCTPUPOBATH CPEIHEE 3HAUCHUE MOIIHOCTH
amOueHTHOM 10361 B KapTe B2.

Omoop npoo
JleiicTBHe 5
Ecan ousa IIOKpPbITAa TpaBOﬁ, COpHAKaMHU, U JPYTUM OPraHNU4YCCKUM MAaTCPHUaAJIOM,

HI0/Ipe3aTh TPaBy OJIM3KO K MOBEPXHOCTH 3€MJIH U 00paIaThes ¢ Heil Kak ¢ mpo0oit
PAaCTUTENBHOCTH. YTIaKOBaTh OTAEIBHO.
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OT160p npod NoYBHI Hnempyrxyusa b2, Cmp.3uz 3

NPEAYINPEXXJAEHUE
Ecnu mocrne nmpeanonaraeMoro BpeMeHH BBITIAICHUH MPOIIEN CHET, yJAIUTh C y4acTKa
oTOOpa MpoOBI KaKk MOKHO OOJIBbIIIE CHETa M 0ToOpaTh nmpoOy. Eciu cHer BbIman a0
BBIMAJICHUN PaJUOHYKIUI0B — 0TOOpaTh MpoOy CHera, a 3aTeM, IpoOy MOYBHI.

JleiicTBHE 6

Haners BunmiioBslie nepuatku. OToOparh npoly ¢ U3BECTHOM TEPPUTOPUHN U HA XOPOIIIO
olpe/ielIeHHON IiTyOrHe, Hanpumep, Ha riayouse 5 cM. [TomecTuts npoOy B MOIUAITUICHOBBIN
HaKeT.

JleiicTrBue 7/

ITpoMBITH HCTIONB30BaHHOE AJIs1 0TOOpa MPOoObI 000PYI0BAaHUE YUCTON BOJON U3 U3BECTHOTO
MCTOYHHUKA U BBICYIINTh OYyMaKHBIMHU CalI()ETKAMH.

Ynakoexka u mapxupoexa npoo

JleiictBHe 8

3aKphITh MAKETHI C IPOOAMU PACTUTEIBHOCTH U MOYBBI U IPOMaPKUPOBATh UX KOJaMH Mpo0.
3apeructpuposath koabl B Kapte b2.

Koumponw 3azpaznenusn

JleiictBue 9

[TpoBecTH MOHUTOPHHT HIEPCOHANA U 000PYA0OBaHUs, UCTIONB3Ys MHcTpykuun A5 u A8, wiu
3aMpOCUTH IMMOMOIIb FPYHHI)I HHAUBUAYAJIBHOTI'O MOHUTOPUHI'A U AC3aKTUBAIIUU.
Jlocmaeka npoo

HeiicTBue 10

Opranu30oBaTh 10CTaBKy MPpoOBI/pob ¢ 3anoarennoi Kaproit/Kapramu b2 Crierpanucry mo
aHanu3y npoo.
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Buvinonnaemcs: UHCTPYKIUA B3

I pynnou ombopa npo6 Cmp.luz 3
oKpyaIcaroweli cpeobl u OTBOP ITPOBb BO/IbI

NUUEBLIX NPOOYKMO8

Hean
OTo06path MpoOBI MOTEHITUATBHO 3arPS3HEHHON PaIMOHYKINAAMH BOJIBI.

Oo6cyxaeHue

VICTOYHUKM TUTHEBOM BOJIBI JIOCTATOUHO Pa3HOOOPa3HbI (POJHHUKH, TOBEPXHOCTHAS BOJIA,
0CaJIKH, pe3epByaphl, BOAOIPOBOI). XOTs HEKOTOPHIE U3 YKa3aHHBIX HCTOUHUKOB MOT'YT OBIThH
SHAYUTCIIbHO 3arpAa3HCHbI, OYUCTKA B 6OJII)IHI/IX CUCTCMAX pacupcaCICHUA BOAbI
o0ecrieynBaeTr OHpe,ZleJIeHHBIfI YPOBCHL AC3aKTUBALIUU MUTHEBOM BOJBbI.

3a00p T0XKAEBOI BOJIBI C ONMPEASITHHOW TEPPUTOPHUU MOXKET OBITh UCIIOJIB30BaH TSI OIEHKH
BBIMTAJEHUI Ha 3€MIIIO.

Ipenocrepexenusi / OrpaHuveHust

[TockonbKy npeamnonaaraercs, 4To 0TOOp MpoO MPOU3BOJAT MOCIE OKOHYAHUS BBIOpOCa
U TIPOXO’KJICHUS 00J1aKa, He 0XKHMACTCS 3HAYUTEIIFHON OMACHOCTH MHTAIISIIHOHHOTO
MOCTYIINICHHUA PAJUOHYKIINI0B. TeMm He MCHCC, MOKET CYIICCTBOBATH OITACHOCTH BHCIIHETO
o0ITydeHus U 3arpsi3HeHNUs MoBepXHocTel. Hanboee BeposTHO, UTO PUCK 3arpsI3HEHUS U
NEPEKPECTHOTO 3arps3HEHUS MPOO OyIET caMbIM BaKHBIM BOTIPOCOM.

Ipu6opsi / Pecypcenl

» O06opynoBanue, odIee i Bcex rpymn pearupoBanust (KontponbsHelii nepeders AO)

» Oo0opynoBanue s 0TOopa mpod BosI ['pyIiel 0TOpa Mpod OKPYKAKOIIEH CpeIbl U
nuieBbix poaykToB (KoHTposbHlii epeueHs b2)

IMPEAYIIPEKJAEHUE
HUKAKAS mpo6a He CTOUT MOTepH KU3HHU WM KOHEYHOCTH Tena. Beerna
CO3HABalTE ONaCHOCTh, KOTOPOW BBl MOXKETE MOABEPIHYTHCS B MOJIEBBIX YCIOBUAX, U
IpealpuHUMaiTe He00X0IMMbIE MEpBbI IPEI0CTOPOXKHOCTU. HUKor1a He nmbITaiiTech
IPOBOJIUTH KaKUe-HUOYIb AEUCTBUS B MOJIEBBIX YCIOBHIX 0€3 COOTBETCTBYIOIIUX CPEJCTB
3ammThl. Beeraa 3HaliTe, Kak 3TH CpeCTBA UCIIONIb30BaTh.

jlo omnpaejlieHusa Ha mecmo

JleiictBHe 1

1.1. TlomyuuTh HaYaIBHBIA HHCTPYKTAXK U Ha3HaYeHHE OT CrienuanicTa o MOHUTOPHHTY
OKpyXatoriei cpepl/CrennanucTa-paanoora.

1.2. TlomyuuTth COOTBETCTBYIOIIEE 000OpyaOBaHKE, UCTIONL3Ys [lepeunn AO u b2.

1.3. Ilposeputs npubopsl, ucronb3ys Mactpykuio AO.

1.4. TlpoBectu mpoBepKy pabOTHI PaINOCBSI3HU MPH OTOBITHH TI0 HA3HAUCHHIO.

1.5. Ilposectu npoBepky GPS npu oTOBITHH 110 HA3HAYEHUIO.
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OT160p npod BoabI HUnempyxyus 63,Cmp.2 uz 3

JleiicTBHe 2

B cootBercTBHM ¢ HHCTPYKIMsiMUA CrieHATUCTa TI0 MOHUTOPHHTY OKpYXKaromiel cpeb /
Crernuanucra-paauosiora:

2.1. 3aBepHYTh MHCTPYMEHTHI B IUTACTUKOBYIO TUICHKY JIJIsl H30€KAHHS 3arps3HCHUS.
2.2.  BriIrouuTh KHOIKY TPEBOTH Ha MPSIMOIOKA3BIBAIONINX JO3UMETPaX.

2.3. Hagnetb COOTBETCTBYIOIIUE CPECTBA WHAMBHYATBHOH 3aIUTHI.

INPUMEYAHUE
Ha ocHoBanuu nonyuenHoi nadopmariu u pekomeHaanuii Crienuanmcra mno
MOHHTOPHUHTY OKpyXatolei cpensl/Cnenunanucra-paauonora, OTBETCTBEHHBIN 32 aBAPHIHOE
pearupoBaHue IPUMET PEIIeHHE O MPOBEICHUN OJOKHMPOBAHUS IUTOBHIHOM KEIE3bI,
VCII0JIb30BAHNH 3aIIUTHON OZIEXKIBI, PECIIUPATOPOB MM IPYTUX CPEACTB MHAUBHUIYaIbHOU
3aILNTBHL.

Onpeodenenue mecma omoopa npoowl

JleiictBHe 3

Poonukosas 6ooa, nosepxnocmuas 600a u 0caoxu

Haiitu Mecto otbopa nmpoOsl, ykazaHHOe CIeMaIMCTOM IT0 MOHUTOPUHTY OKPY KaOIIEH
cpeapl/CrieranucToM-pagnoioroM. Eciiv B HAIMYMKM UMEETCs CITyTHUKOBAs CHCTEMa
ompeieNieHrs KOOPJAWHAT, CHITh KOOPUHATHI PACIIONIOKEHHUS U 3apETUCTPUPOBATH UX B
Kapre B3, B mpoTUBHOM ciiydae — ONpeIeTUTh KOOPAUHATHI U HAHECTH UX Ha KapTy, 3aTeM
3apeructpupoBath B Kapte b3.

Tumpwesas sooa

SIBUTBCS K IPEITIOKEHHOMY pacpeIeIUTeILHOMY Y311y, YKa3aHHOMY CIIeluairucToM 10
MOHHTOPHHTY OKpYy»Karoiei cpeapl/CrenuaincToM-pagnoaoroM. B mobom ciiydae MOXKHO
0TOOpaTh MPOOY Ha PACTIPEICITUTEIHLHOM Yy3JIe, XOTS MOXKET ObITh MPEAMOYTHTEIBLHEE OTOOD

npo0 Ha CTAHIUH 0e33apaKUBaHUs. 3apErUCTPUPOBATh aJipec MecTa oToopa npod B Kapte
b3.

Omoop npoo6

HeilicTBue 4
ITpu orGope Bcex mpod ciaeayeT mporoIackaTh KOHTEHHEP HEOOIBIIUM KOJTMYECTBOM
0oTOMpaeMo A IpoObI BO/IBI, ¥ BBUIUTH ATY BOJLy IIE€pE]l 3aII0JIHEHUEM KOHTEHepa.

NPUMEYAHUE
Ecnu npoObI BOBI IOIKHBI OyIyT XpaHUThCS B TEUCHHUE KAaKOT0-THO0 BPEMEHH,
ciieiyeT 100aBuTh B OYTHUIH ¢ TipoOamu cosiHyko kucioty (11 M) B cootHomenun 10 M Ha
auTp npoosl. Kucnoty cienyer 106aBisth 10 0TOOpa MpoObI HITH KaK MOKHO CKOpEe Ioce
ee oTOOpa st IpeIOTBPAILCHNUS aacopOIMN paOHyKIIHIOB Ha CTeHKaX KOHTelHepa. Uem
JIOJIBIIIE BPEMsI XpaHEHHsI 10 TIPOBE/ICHUS aHAITH3a, TEM BaXKHEE IMOJIKUCIHUTH TPOOY BOJIBL.

Ombop npob 600b1 U3 OMKPLIMO20 POOHUKA

OTtoOpath npoOy BOABI U3 UCTOYHUKA. 3aMIOJIHUTh KOHTEHHEP MP0oOOii. 3aperucTpupoBaTh
naty u BpeMs otoopa B Kapre b3.
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OT160p npod BoabI Hnempyryus 53,Cmp.3 uz 3

Omoop npob nosepxrocmuoti 600wt (03epa, baccelinvl, OMKpvlmMble NPOCMPAHCMEA 800bL)
3anonHATh KOHTEHHEP MPOOOI BOJIBI ¢ TOMOIIBIO KoBIIa. M30erate Mecra ¢ 3aMyTHEHHOMH
BOJIOW MJIM C HAJTMYMEM 3HAUUTEILHBIX 0CaJIKOB. M30erats nepeMenmBanus OTI0KEHHHA U
BKJTIOYEHHUS X B IIpo0y. 3aperucTpupoBars Aaty u Bpems oroopa B Kapre b3.

Ombop npobd ocaokos

(8) OTbupats OcaaKH, UCIOIB3Ys KOJUIEKTOP A0KIEBOM BOIBI C H3BECTHOM IUIOMIAABI0 cOOpa.
N3mepuTh MOIITHOCTH aMOMEHTHOM /103b1. 3apEerUCTPUPOBATH ATy U BpeMs Hauyaia coopa,
a Tak)Ke MOIITHOCTh aMOueHTHOM 7103bI B KapTe b3.

(6) IMpu mpekparieHuu 3a00pa MPoObI, CHOBA H3MEPUTHh MOIITHOCTH AMOUCHTHOM JI03bI U
3aperucTpupoBath nmokaszanus B Kapre b3. Mcrmonw3ys rpagynpoBaHHbBIN TUIHHAD,
U3MEpUTh 00IINK 00BeM 10k /1eBOM BOIbI. [lepennTh B KOHTEIHEP A0 €ro 3anoJIHeHus
WJIU JIO T€X TOp, TIOKa He 3aKOHYUTCS COOpaHHAas BO/Ia. 3aperUCTPUPOBATH JIaTy U BpeMs
OKOHYaHUs cOopa, a Takxke odmuit o0bem B Kapre b3.

MNPEAYIIPEXKXJIEHHUE
COop H0mKeH MPOBOIUTHCS Ha OTKPBITOM poBHOU TeppuTopuu. He oTOMpaTh
JIOX/IEBYIO BOAY U3 TyX. He mpoBoauTh 0TOOp 1po0 1o/ 1epeBbIMHU, KyCTaMH I APYTHMU
HaBUCAIOMMHU 00bekTamu. M30eraiiTe npuiieraronmx K 10poraM TeppUTOpHil.
Ecnu B KoJIEKTOpE HAXOUTCS CHET, cOOpaTh €ro BMECTe ¢ MpoOoil BOIBI.

Ombop npob numvesoii 600bl
CoOpatb Bo/ly U3-TIOJT KpaHa B KOHTEIHEp. 3aperucTpupoBaTh 1aTy u Bpems otbopa B Kapte
b3.

JleiicTBHe 5
[TpormoiockaTs YMCTOM BOJIOW W3 H3BECTHOTO HCTOYHUKA HUCITOJIB30BAHHEIE JIJIS 0TOOpa mpod
WHCTPYMEHTHI.

Ynakoeka u mapxupoexa npoo

JleiicTBHE 6
[TpomapkupoBaTh KOHTEHHEP KOJIOM IIPOOBI U 3aperucTpupoBath Koz B Kapre b3.

KOHmPOJZb 3A2PpA3ZHEHUA

JleiictBue 7/
[TpoBecTH MOHUTOPHUHT TIEpCOHAA U 000pyAOBaHUSs, HCTIONb3ysd MHCcTpyKIuu AS u A8, ninmn
3aMpoOCUTh IMMOMOIIb FPYHHBI WHIAUWBUAYAJIBHOTO MOHUTOPUHI'A U AC3aKTUBAIIUU.

Jlocmaeka npoo

JleiicTBue 8
Opranu3oBaTh 10CTaBKy MpoObl/ipob ¢ 3anonaHenHo# Kaproit/Kapramu b3 Criernanucty mo
aHaju3y mpoo.
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Buvinonnsemces. WHCTPYKIUS B4

I pynnou ombopa npo6 Cmp.luz 3
oKkpyacarouell cpeobl u OTBOP ITPOBb MOJIOKA

NUUEBLIX NPOOYKMO8

Hean
OTO6paTB l'IpO6BI MOTCHIHAJIBLHO 3arpsA3HCHHOI'O PaIHOHYKIIMaMHU MOJIOKA.

Oo6cyxaeHue

[TpoOb1 MOJIOKA HMEIOT OOJIBIIIOE 3HAYEHUE B aBAPUIHON paualliOHHON CUTYalluH, YTO
CBSI3aHO C CYILIECTBOBAHMEM XOPOIIO U3BECTHOI'O IyTH OOIy4EHHs . TpaBa-KOpOBa-MOJIOKO-
yenoBek. [Ipu aBapusix Ha peakTope cojepikaliee paauoaKTUBHBIN 01 MOJIOKO OOBIYHO
ABJIIETCSL OCHOBHBIM ITyTE€M IOCTYIUIEHUS PAIUOHYKIUA0B B OPraHU3M HaCEJICHUS.
Tpebyercst CBOeBpeMEHHBIN 0TOOP U aHaIU3 TPoO.

B cityyae cepbe3HbIX peaKTOPHBIX aBAPHM BaXKHEUIIIMM BOIPOCOM SIBIISI€TCSI KOHTPOJIb
MOCTYIJICHUSI PAJMOHYKJIUIO0B B OpraHu3M uenoBeka. s a3Toro 6yayt orOupaThcs nmpoObl Ha
depmax, MyHKTax IpruemMa MOJIOKa, epepadaThIBAlONIMX 3aBojax. IlacTepr30BaHHOE MOJIOKO
0OBIUHO MPEACTABIAET COOON cMECh MOJIOKa U3 MHOTMX MecT. Cieyer BbIOpaTh MpoOsI,
KOTOPbIE UMEIOT U3BECTHBIM MPOLIEHT MOJIOKA OT KOPOB C HHTEPECYIOIIEH TEPPUTOPHUH.
.Hy‘-IHII/IM IMyTEM ITOJTYUCHUA Hp06 SABJISICTCA KOHTAKT C MOKYIMAIOIIMMU MOJIOKO KOMITaHUAMMU,
a TaKk)Ke C CAHUTAPHBIMU CITy)KOaMH, KOTOpble OOBIYHO HECYT OTBETCTBEHHOCTb 3a JPyTrHe
ACIEKThl KOHTPOJIS MPOAYKTOB.

B ciiydae nokanbHOTO 3arpsi3HEHHs POBOASAT OTOOP CHIPOTO MOJIOKA B YACTHBIX XO035UCTBAX;
poOBI JTOJIKHBI OBITH 0TOOPAHBI OT KOPOB MJIH/M KO3, MACHIMXCSI Ha 3arPs3HEHHOM
TEPPUTOPUU U HE COJIEPKAIIMUXCA HA 3alaCeHHBIX KopMax. OHAKO MpHU HEKOTOPHIX
00CTOSITENBCTBAX, MOXKET OBITH 11€I€CO00Pa3HBIM MTPOBECTH OTOOP MOJIOKA, KaK OT
BBITIACABIIIMXCS KOPOB, TAK M OT HAXOAUBIINXCS HA CTOMIIOBOM COJICP KAHUH.

IIpenocrepexenus / OrpaHuyeHns
[Ipu oTOope mpod MotoKka He TpedyeTcsl MPUMEHEHHUS CIICIIHATBHBIX
WHIUBUIyIHBIX MEP PaJNAllMOHHON 3amuThl. CaMBbIM BayKHBIM BOIIPOCOM, CKOpEE BCETO,
OyzeT pUCK 3arpsi3HEHUs U EPEKPECTHOTO 3arpsi3HEHUS Poo.

IIpu6opsi / Pecypcenl

» O06opynoBanue, odIiee i Becex rpymn pearupoBanust (KontponbsHelii nepeders AO)

» Oo6opynoBanue a1 0Toopa npod Mosioka ['pymibl oTO0pa mpod OKpyKaroIel cpe/ibl U
nuieBbix poaykToB (KoHTposbHIii iepeueHs b2)

HNPEAYNPEXJIEHUE
HUKAKAS npob6a He CTOUT OTEepH KU3HHU WM KOHEYHOCTH Tena. Beernma
CO3HaBaiTe OMAaCHOCTh, KOTOPOH BBl MOJKETE MOABEPTHYTHCS B MOJIEBBIX YCIOBUAX, U
pearpruHIMaiTe He00X0IMMbIE MEphI IPEIOCTOPOKHOCTU. HUKOT1a HE MbITaliTech
MIPOBONTH KaKe-HUOYIb JEHCTBUS B MOJEBBIX YCIOBUAX 0€3 COOTBETCTBYIOIINX CPEICTB
3amuThl. Beerna 3HaiiTe, Kak 3TH CpeACcTBa UCIIOJIb30BaTh.

103




OT10o0p npod MoJi0Ka Hnempyrxyusa b4, Cmp 2 uz 3

ﬂo omnpaejlieHusa Ha mecmo

JleiictBue 1

1.1, Tlony4uTh HAYATBHBIA MHCTPYKTAX U Ha3HaueHHE 0T CIieruanucTa no MOHUTOPUHTY
OKpyxarotiei cpepl/CrennuanncTa-paanosora.

1.2. Tlomyunuth cOOTBETCTBYIOIIEE 000OpyaoBaHue, ucnoib3ys [lepeunn AO u b2.

1.3. Ilposeputs npubopsl, ucnonb3ys Muactpykuio AO.

1.4. TlpoBectu mpoBepKy pabOTHI paJMOCBSI3U MPU OTOBITHH IO HA3HAYCHUIO.

1.5. Ilposectu npoepky GPS npu oTOBITHH 110 Ha3HAYEHUIO.

JleiicTBHE 2

B cootBercTBHU ¢ HHCTPYKIHAME CrIENUaINCTa M0 MOHUTOPHUHTY OKPYKaOIIeH
cpenbl/Crienanuicra-paroliora:

2.1. 3aBepHyTh MpuOOPHI PA3BEIKH B IUIACTHKOBYIO IUICHKY st H30€)KAHHS 3arpsI3HEHNUSL.
2.2.  BKIIOYHTH KHOIKY TPEBOTH Ha MPSIMOIOKA3bIBAIOIINX J03UMETPAX.

2.3. Hagnerb cooTBeTCTBYIOIINE CPEICTBA WHANBHUIYATBHOMN 3aIIUTHI.

NNPUMEYAHHUE
Ha ocHoBanuu nosyyeHHoi napopMaiuu u pekomenaanuii Crenuanucra mno
MOHHUTOPHUHTY OKpYyXatoieit cpeapl/Cnenuanucra-paanosiora, OTBETCTBSHHBIN 3a aBapuitHOE
pearupoBaHKe MPUMET PeLIeHHE O MPOBEACHNHU OJOKMPOBAHUS IIUTOBUIHOMN JKEJIE3Hl,
MCII0JIb30BAHNH 3aLIUTHON OJIEXKbI, PECIIUPATOPOB WM JIPYTUX CPEACTB MHAUBHYyaIbHOU
3alIUTHI.

Onpedenenue mecma omoopa npoowl

JleiictBHe 3

SIBUTBCS HaA NpecaAnpUusATUC NI B HaCTHOC XOSHﬁCTBO, KaK YKa3aHO CHGI_[I/IaJ'II/ICTOM 10
MOHHUTOPHUHTY OKpYyKatoleit cpeapl/CrennaincToM-paanoioroM. ECiii B HATMUUK UMEeTCsl
CIIYTHUKOBas CUCTEMa OIPCACIICHUSA KOOPANHAT, CHATb KOOPAWHATBI PACIIOJIOKCHUA U
3apeructpupoBath ux B Kapre b4, B IpoTHBHOM cilyyae — ONpeAeanTh KOOPAUHATHI U
HaHECTH WX Ha KapTy, 3aTeM 3apeructpuponaTh B Kapre b4.

Omoop npoo

JleiictBue 4

Hanonaute koHTElHEP MoJoKOM. COOIII01aTh OCTOPOKHOCTD ISl TIPEAOTBPAILICHHUS
3arpsA3HEHUS U IEPEKPECTHOTO 3arps3HeHus. Eciu mpoObl OyayT OoTIpaBiieHb B
Ha60paTOpI/IIO B TOT K€ AC€Hb, —IIOMECTUTH UX B XOJOAMUIIbHUK, €CJIN HET — IIO6aBI/ITI>
KOHCCPBAHT.

JleiictBHe 5
[TpoMBITH BCE MHCTPYMEHTBI, UCIIOJIB30BAaHHBIE JIJIsT 0TOOpa MPo0, YUCTON BOAOH U3
M3BECTHOT'O MCTOYHUKA U BBICYIIUTH OyMa)XHBIMH ca(peTKaMu MM 4eM-HUOYAb TOTOOHBIM.

Ynakoexka u mapxupoexa npoo

JleiictBHeE 6
[TpomapkupoBaTh KOHTEHHEPHI KOJaMU MTPo0 U 3aperucTpupoBath kKojabl B Kapre b4.
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OT160p npod Mos0Ka HUnempyrxyusa b4, Cmp.3uz 3

Koumponw 3azpaznenusn

JleiicTrBue 7/

[TpoBecT MOHUTOPHHT TEpCOHANA M 000pyI0oBaHuUs, HCTIONB3Yst MHCTpykmu AS u A8, nin
3allpOCUTh MOMOIIIb [ pymnnbl MHANBUYaIbHOTO MOHUTOPUHTA U J1€3aKTUBALUH.
Jocmaexa npoo

JleiicTBue 8

Opranu30BaTh 10CTaBKy MpoOsI/Tipob ¢ 3anoarennoi Kaproit/Kapramu b4 Crierpanucty mo
aHanusy npoo.
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Buvinonnaemcs: UHCTPYKIUA B5

I pynnou ombopa npo6 OTBOP ITPOB MMUIIEBBIX Cmp.luz 3
OprOfCCUOU/[eﬁ Cpeabl u HPOHYKTOB

NUUEBLIX NPOOYKMO8

Hean
OT006path MPoOBI MOTEHITMATBHO 3arPS3HEHHBIX OBOIIEH U GPYKTOB 715 TaOOPATOPHOTO
aHaJiv3a.

Oo0cyxaeHue

Ha panneit ctaauu aBapuy Ha peakKTOpe OCHOBHOW MPUYMHOM 3arpeTa MOTPEOJICHHS MOKET
SIBUTHCS TIOBEPXHOCTHOE 3arpsi3HEHNE OBOIICH U (PPYKTOB BCIEACTBUE CYXHUX HITH BIAXKHBIX
BBIHa,I[eHI/Iﬁ paaruOaKTUBHOI'O MaTCpualia. KOpHeBOG IMOCTYIINICHUC PAIMOAKTHBHOCTH B
PacTCHUA MOKCT NIPUHUMATHCA BO BHUMAHUEC TOJIBKO HAa MO3AHUX CTAJUAX aBapHH. Hp06I)I
JOJIDKHBI OT6I/IpaTBC$I Ha I10JIC UJIM B Mara3dnHax, OIITOBbIX PbIHKAX WJINU B JIFOOBIX JAPYrux
MCCTaXx, Ir’A¢ NUIICBLIC ITPOAYKTBI MOT'YT OBITh 3arpA3HCHBI BCJICACTBUC BBIHaI[eHI/Iﬁ
COAEPKALIUXCA B BO3YyX€E PaIUOHYKIUIOB.

Ipenocrepe:xenusi / OrpaHuveHust

[ToBepxHOCTHOE 3arpsI3HEHUE OBOLIEH SIBIIIETCS IAPAMETPOM IS IPUHATHS PELICHUN
B OTHOIICHWH BBCACHUA 3aIIPCTa HA HOTpe6HCHI/Ie. HOSTOMy B Hp06y CJlIeayeT OT6I/IpaTB
TOJILKO HAJ3€MHYIO HJIM ChEeIOOHYIO YacTh PACTECHH.

OT60p Hp06 CJIeAYyeT MMPONU3BOAUTH TOJILKO ITOCJIC OKOHYAHUSA BBI6pOC3 u
MMPOXOKIACHUA 06H3Ka; IIprU 5TOM BO3MOKHO BHCIITHEC 06JIy‘-IeHI/Ie H 3arpsA3HCHUC
HOBGpXHOCTCfI, OMAaCHOCTb MHTAJIMUOHHOTO MMOCTYIIJICHHUS CBA3aHa TOJIBKO C
PECYCIICH3NPOBAHHBIMU MaTCpraIaMHU. YneHsl rpynbl JOJIKHBI 6BITB OCBCIOMIJICHBI O
JI030BBIX PEKOMEHIAIUIX 10 BO3BPAIICHUIO aBapuiiHbIX padounx (Muctpykiums A9).

Ipu6opsi / Pecypcebl

» Ob6opynoBanue, odIiee s Bcex rpymn pearupoBanust (KoutponbsHblit nepedeHs AO)

» OOopynoBanue i 0TO00pa Mpod MUIIEBHIX MPOAYKTOB [ pynmsl 0oT60pa mpod
OKpYIKaroIei cpebl U MUIIEBIX MpoaykToB (KonTponbHsIil epedens b2)

IMPEAYIIPEKJAEHUE
HUKAKA npo0a HE CTOUT MOTEPH KU3HU WIM KOHEYHOCTH Tena. Beerna
CO3HABalTE ONIaCHOCTh, KOTOPOW BBl MOXKETE MOABEPIHYTHCS B MOJIEBBIX YCIOBUAX, U
IpealpuHUMaiTe He00X0IMMBbIE MEpBbI IPEI0CTOPOXKHOCTU. HUKor1a He nmbITaiiTech
IPOBOJIUTH KaKUe-HUOYIb AEUCTBUS B MOJIEBBIX YCIOBHIX 0€3 COOTBETCTBYIOIIUX CPEJCTB
3ammThl. Beeraa 3HaliTe, Kak 3TH CpeCTBA UCIIOIb30BAaTh.

jlo omnpaejlieHusA Ha mecmo

JleiictBHe 1

1.1. TlomyuuTh HaYaIBHBIA HHCTPYKTAXK M Ha3HaYeHHE OT CrienuanicTa 1o MOHUTOPHHTY
OKpyXatoriei cpepl/CriennanucTa-paanoora.

1.2. TlomyuuTth COOTBETCTBYIOIIEE 000OpyaOBaHKE, UCTIOL3Ys [lepeunn AO u b2.

1.3. Ilposeputs npubopsl, ucronb3ys Mactpykuio AO.

1.4. TlpoBectu mpoBepKy pabOTHI PaINOCBSI3U MPH OTOBITHH TI0 Ha3HAUCHHIO.

1.5. Ilposectu npoBepky GPS npu oTOBITHH 110 HA3HAYEHUIO.
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OT10op npod nNuieBbIX NPOAYKTOB Hucmpyryus 55, Cmp 2uz 3

JleiicTBHe 2

B cootBercTBHM ¢ HHCTPpYKIMsIMU CrieMATUCTa IO MOHUTOPHHTY OKpY»XKatomiel cpeb /
Crernuanucra-paanosiora:

2.1.  3aBepHyTh NPUOOPHI PA3BEIKU B INITACTHKOBYIO IUICHKY JUTS N30€KaHUS 3arps3HEHHS.
2.2.  BxiIrouuTh KHOIKY TPEBOTH Ha MPSMOIOKA3BIBAIONINX JO3UMETPaX.

2.3. Hagnetb COOTBETCTBYIOIIUE CPECTBA WHAMBHYATBHOH 3aIUTHI.

INPUMEYAHUE
Ha ocHoBanuu nonyuenHoi nadopmariu u pekomeHaanuii Crienuanmcra mno
MOHHTOPHHTY OKpyXatolei cpensl/Cnenunanucra-paauonora, OTBETCTBEHHBIN 32 aBAPHIHOE
pearupoBaHue IPUMET PEIIeHHE O MPOBEICHUN OJOKHMPOBAHUS IUTOBHIHOM KEIE3bI,
VCII0JIb30BAHNH 3aIIUTHON OZIEXKIBI, PECIIUPATOPOB MM IPYTUX CPEACTB MHAUBHUIYaIbHOU
3aILUTBHL.

Onpedenenue mecma omoopa npoowt

JeiicTBue 3

SIBuThCs HAa MecTO 0TOOpa MPOOKI, yKkazaHHOe CHEIUaTUCTOM 110 MOHUTOPUHTY OKPY>KaOIIeH
cpenpl/CrieruanicToM-paanoaorom. Ecim ykazaHo MeCTO Ha T0Je, HAaliTH OTKPBITYIO U
POBHYIO TUIOMIAAKY. Ecii B HANMUUuU UMEETCs CITyTHUKOBAs CUCTEMA OTPEICICHUS
KOOpJMHAT, CHATh KOOPAMHATHI PAaCIONIOKEHU U 3apeructpuponaTh ux B Kapre b5, B
MPOTUBHOM ClIydae — ONPEACIUTh KOOPAUHATHI U HAHECTH UX Ha KapTy, 3aTeM
3apeructpupoBath B Kapte b5.

IMPEAYIIPEKJAEHUE
Ecnu oBonm pactyT nox AepeBbsMHU, KyCTaMU WM IPYTMMHU HaBUCAIOLUMU
00BEKTaMH, HE IPOM3BOIUTH OTOOP NMpoO OBOIIEH B TaKMX MecTax. M36eraTh npuiieraonmx
K JI0OporaM TEPPUTOPHIA.

Omoop npoo

JleiictBue 4

Oto6path nMpody, TO0CTATOUHYIO AJIs MOJTYYEHUs, IO KpaitHel mepe, 1 KT cbe100HOM YacTH.
BriOpate crienbie mpoObl. CoOpaTh 3e1eHbIC U INCTOBBIC YaCTH PACTECHUS, a HE KOPHH U
cTe0JIH, eCITU TOJIBKO OHU HE SIBJISIFOTCS Chel0OHBIMU. BaskHO 0TOMpPATh Kak OBOIIHU, TaK U
JTrOOYIO BIIATy, KOTOPAsi MOXKET HA HUX MPUCYTCTBOBATh, B 3aMEP3IIEM HUJIH TEKy4eM
COCTOSIHUH.

JleiictBHe 5

[Tocne or6opa Kax10i MpoObI MPOMOIOCKATh HHCTPYMEHTBI YUCTOM BOJOM U BBICYIIUTH
OyMaXHBIMH ca(peTKaMu MM 4eM-HUOY/Ib TTOXOKUM.

Ynakoexka u mapxupoexa npoo

JleiictBHe 6
[TomecTuTh IPOOY B MOJUATUICHOBBIN NAKET U 3aKPBITh €ro. [[poMapkupoBaTh MakeT KOJIOM
po0ObI U 3apeructpupoBaTh koj B Kapre BS.

107



OT10op npod nNuieBbIX NPOAYKTOB Hnempyryusa bS, Cmp.3uz 3

Koumponw 3azpaznenusn

JleiicTrBue 7/

[TpoBecT MOHUTOPHHT TIEPCOHANA ¥ 000pyI0BaHMUs, HCTIONB3Yst MHCTpykmu AS u A8, nin
3allpOCUTh MOMOIIb [ pymnbl MHANBUYaIbHOTO MOHUTOPUHTA U J1€3aKTUBALUH.
Jocmaexa npoo

JleiicTBue 8

Opranu30BaTh 10CTaBKy MpoOsI/Tipob ¢ 3anoarennoi Kaproit/Kapramu b5 Crierpanucry mo
aHanusy npoo.

108



Buvinonnaemcs: UHCTPYKIUSA 56

I pynnou ombopa npo6 Cmp.luz 3
oKkpyacarouell cpeobl u OTBOP ITPOb KOPMOB

NUUEBLIX NPOOYKMO8

Hean

OTtoOpath nMpoObl KOPMOB KUBOTHBIX JJIs Ta0OPATOPHOTO aHATIHU3A.

Oo6cyxaeHue

Anammnz Hp06 KOPMOB KUBOTHBIX IMO3BOJIACT ONMPCACIINTD BIIMAHUEC TIOBECPXHOCTHOT'O
3arpA3HCHUS Ha 3arpA3HCHHUEC MOJIOKA U MsCa. OT60p Hp06 KOPMOB paCcCMaTpHUBACTCA KakK
paHHsA Mepa Il pELIEHUs O COAEPKaHUM KPYITHOTO POraToro CKOTa B CTOMJIAX.

Ipenocrepexenusi / OrpaHuveHust
Oxwunaercs, 4To 0TOOP MpoO OyAeT MPOBOAUTHCS MOCIIE OKOHYAHUS BRIOpOca U
MMPOXOKIACHUA 06H3Ka; IIprU 5TOM BO3MOKHO BHCITHEC 06JIy‘-IeHI/Ie 1 3arpsA3HCHUC
HOBGpXHOCTCfI, OMaCHOCTb MHTAJIMUOHHOTO MOCTYIIJICHHUS CBA3aHa TOJIBKO C
PECYCIICH3UPOBAHHBIMU MAaTCpHaIaMHU. YneHsl rpynbl JOJIKHBI 6BITB OCBEIOMIJICHBI O
JI030BBIX PEKOMEHIAIUIX TI0 BO3BPAICHUIO aBapuiiHbIX padounx (Muctpykiums A9).

Ipu6opwl / Pecypcebl

» Ob6opynoBanue, odIee s Bcex rpymn pearupoBanust (KoutponsHblit nepeders AO)

» Ob6opynoBanue s oroopa mpod kopmoB [ pymmbsl oTr6opa mpod OKpYKAOIIEH CpeIbl 1
MHUIIEBBIX MPoaykToB (KoHTponbHbIi epeueHs b2)

HNPEAYNPEXJIEHUE
HUKAKAS npob6a He CTOUT OTEepH KU3HHU WM KOHEYHOCTH Tena. Beernma
CO3HaBalTe OMAaCHOCTh, KOTOPOM BBl MOJKETE MOABEPTHYTHCS B MOJIEBBIX YCIOBUAX, U
MpearpuHIMaiTe He00X0IMMbIE MEPhI IPETOCTOPOKHOCTU. HUKOr1a HE MbITaliTech
MIPOBONTH KaKe-HUOYIb JEHCTBUS B MOJEBBIX YCIOBUAX 0€3 COOTBETCTBYIOIINX CPEICTB
3amuThl. Beerna 3HaiiTe, Kak 3TH CpeACcTBa UCIIOJIb30BaTh.

Jlo omnpaenenusn na mecmo

JleiicTBue 1

1.1. IlonyunTh HaA4aJIBHBIA HHCTPYKTAX U Ha3HaueHUe oT Crienuanucra 1o MOHUTOPUHTY
oKpykaromieit cpeapl/Criennanyicra-paanoiora.

1.2.  TlomyuuTh COOTBETCTBYIOIIEE 000pynoBanue, ucnonbsys [lepeunn AO u b2.

1.3. IIposepurs npudopsl, ucnonb3ys Mactpyknuro AQ.

1.4. TlpoBectu mpoBepKy pabOTHI panOCBSI3U MPH OTOBITUN IO Ha3HAYEHHIO.

15. TIIposectu npoBepky GPS npu oTOBITHHN 11O HA3HAYEHUIO.

elicTBue 2

B cootBetcTBHM ¢ HHCTPYKIMsMUA CIeNHATUCTa TI0 MOHUTOPHHTY OKpYXKatomiel cpeb /
Crernuanucra-paanosiora:

2.1. 3aBepHyTh NpUOOPHI Pa3BEIKU B INITACTHKOBYIO IUICHKY JUTS N30€KaHUS 3arps3HEHHMS.
2.2.  BrxiIrouuTh KHOIIKY TPEBOTH Ha MPSIMOIOKA3BIBAIONINX JO3UMETPaX.

2.3. Hanetb COOTBETCTBYIOIIUE CPECTBA WHIAMBHYATBHOM 3aIUTHI.
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OT160p npod KopMmoB Hnempyryus b6, Cmp.2 uz 3

INPUMEYAHUE
Ha ocHoBanuu nomyuennoi nadopmariu u pekomeHaanuii Crienuanmcra mno
MOHHTOPHHTY OKpyXatolei cpensl/Cnenunanucra-paauonora, OTBETCTBEHHBIN 32 aBAPHIHOE
pearupoBaHue IPUMET PEIIeHHE O MPOBECHUN OJOKHUPOBAHUS IIUTOBHIHOM KETE3bI,
MCII0JIb30BAHNH 3aIIUTHON OZEXKIBI, PECIIUPATOPOB WM IPYTHX CPEACTB MHAUBHUIYaIbHOU
3aILUTBHL.

Onpeodenenue mecma omoopa npoowl

JleiictBHe 3

SBuTHCA Ha MecTO, YKazaHHoe CIerMaaiucToOM 110 MOHUTOPUHTY OKpYKarolIei

cpenpl/ CrienuanicToM-panoaoroM. BeiOpaTh OTKPBITHI POBHBIN ydacTOK 0e3 OOBIINX
KaMHeHl, IepeBbeB, U APYTUX MOMEX, Ha KOTOPOM MOXHO JIerko oTo0pats nmpody. Bua n
BBICOTA PACTEHUH Ha ydacTKe JJi1 0TOOpa MpoO KOPMOB JIOJIKHBI ObITH OTHOCUTEIIBHBI
OJITHOpPOJHBI. M30erate TeppuTOpHii, MpUIIETAIOIIMX K 10poraM, KaHaBaM M KroBeTaM. Eciu B
HaJIMYUU UMEETCS CITyTHUKOBAsl CUCTEMA OIPEIEIEHHsI KOOPIMHAT, CHATh KOOPAUHATHI
pacroyio’keHust U 3aperucTpupoBath ux B Kapre b6, B npoTUBHOM ciydae — ONpeesIuTh
KOOPJAMHATHI M HAHECTH UX Ha KapTy, 3aTeM 3apeructpuponathb B Kapre b6.

JleiictBue 4
W3mepuTh 3HaYCHHSI MOIITHOCTH aMOUEHTHOM JT03bI, YTOOBI OBITH YBEPEHHBIM, UTO BHI HE
MPOBOIUTE OTOOP MPOO Ha "TopsueM yuyacTke". 3aperucTpupoBath ypoBeHb B Kapre b6.

Omoop npoo

JleiicTBHe 5

O0603HaYUTh TEPPUTOPHIO, C KOTOPOH TTPOBOIUTCS OTOOP MPOOBI (1M2, i 6onee) u
3aperucTpupoBath mwiomaas repputopuu B Kapre 56. Cobpars ¢ mactowmina, mo KpaitHei
Mepe, 1 Kr mpoObl, IPEeUMYIIECTBEHHO TPaBY; COOMPATH 3eJIeHbIE U JINCTOBBIEC YaCTH
pacrenuii. OTOMpaTh Ha BHICOTE 2 CM HaJl TOBEPXHOCTHIO 3eMJIH. OTMETUTH U MIPH
HEO0OXOUMOCTH YBEIUYUTH TUIOMIAL TEPPUTOPHH 0TOOpa, TTOKa He OyAeT coOpaHa nmpoba B 1
K. BypTe 0CTOpOsKHBI, YTOOBI B TPOOY HE Momnaa moysa.

JleiicTBHE 6
[Tocne oT6opa Kax10i1 MPOOBI MPOMOIOCKATh UHCTPYMEHTHI YUCTOM BOJIOMN.

Ynakoexka u mapxupoexa npoo

JleiictBue 7/
[TomecTuTh IPOOY B MOJUATUICHOBBIN NAKET U 3aKPBITh €ro. [[poMapkupoBaTh MakeT KOJIOM
npoObI 1 3aperucTpupoBath Koz B Kapte B6.

KOHmPOJZb 3A2PpA3ZHEHUA

JleiictBHe 8
[TpoBecTH MOHUTOPHHT TIEpCOHAA U 000pyAOBaHUS, HCTIONB3Yysd MHCTpyKInn AS u A8, nimn
3aMpoOCUTh IMMOMOIIb FPYHHBI WHAWBUAYAJIBbHOT'O MOHHUTOPUHI'A U AC3aKTUBAIIUU.
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OT160p npod KopMoB Hnempyryus b6, Cmp.3uz 3

Jocmaexa npoo
JelicTBue 9

Opranu30BaTh 10CTaBKy MpoObl/ipod ¢ 3anonaHenHoi Kaproit/Kapramu b6 Criernanucty mo
aHaJu3y mpoo.
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Buinonnaemcs: UHCTPYKIUA B7

I pynnou ombopa npo6 - Cmp.luz?2
oKpyaIcaroweli cpeobl u OTBOP ITPOB OTJIOKEHUH

NUUEBLIX NPOOYKMO8

Hean
OT006path MPoOBI MOTEHIHATLHO 3arPA3HEHHBIX OTIOKEHHH (0TOOP MPOO OTIOKEHHIA).

Oo6cyxaeHue

Haubounee BeposiTHO, UTO 3arpsi3HEHUE OTIOXKEHUN He OyAeT epBOOYEPEIHBIM U CPOYHBIM
BOIIPOCOM Ha paHHeﬁ CTaJIuh aBapru Ha PCAKTOPC. TewMm He MCHEC, B CJIydac OIIPCACIICHHBIX
paaruanuOHHBIX aBaprI, MPUBOJAIINX K PACTIPOCTPAHCHUIO PaIMOAKTHUBHBIX MAaTCPUAJIOB B
BOJIC, OTOT BOIIPOC MOKET OKa3aTbCs BaA’KHBIM.

[TpoOBI OTIIOKEHUI MOTYT OBITh OTOOPAHBI JIJISl OIICHKH ITyTH BHEITHETO OOJIyYEeHUS U
OTIpEICIICHNs! TIOBBIMIECHHS KOHIICHTPAIMY PAIHOHYKIHIOB B OTJIOKEHUSX, HAIIPUMED, BIIOJTh
nooepexnbs, OEPEToB PEK U 03€p, HA THE PEK, 03€P WM MOPs. AHAJIU3 TAKUX OTJIOKEHUHN
MOJKET TaKX€e BBISIBUTH IPUCYTCTBUE PAJIMOAKTHBHOTO 3arpsI3HEHHMSI, HE BBISBIISIEMOTO
MPOBCACHUEM TOJIBKO MOHUTOPHUHTA BOABI.

MOoO>KHO UCTIOB30BATh Pa3IMUHBIE METOABI 0TOOpa MPOO B 3aBUCUIMOCTH OT MTPHUPOIBI CPEIHI,
U3 KOTOpO# oTOMpaetcs mpoda (peka, 03epo), U 1esneil MOoHUTOpHHTa (CBEACHUS O
BBITIA/ICHHUSX, CBEXKUE BBINAICHUS, IPOTHO3UPOBaHKe Murpaiuu). Heodxoaumo Hamucathb
KOHKPETHYIO MTPOLEAYPY s KaXkI0H CUTYallH U C Y4eTOM HHCTPYMEHTOB 0TOOpa Mpoo.

Ipenocrepexenusi / OrpaHuveHust

BeposATHO, 4TO pUCK MHAMBUYAIBHOTO 3arPA3HEHUS IBUTCSI OCHOBHOM
pazivalliOHHON OMIACHOCTBIO.

Ipu6opsl / Pecypcebl

» O06opynoBanue, odIee i Becex rpymn pearupoBanust (KontponsHelii nepeders AO)

» O6opynosanue ['pymisl 0TO0pa Mpod OKpyXkKaroIieil Cpebl ¥ MUIIEBBIX TPOIYKTOB
(KontpounbHblii iepedeHs b2)

HNPEAYNPEXJIEHUE
HUKAKAS npo6a He CTOUT OTEepH KU3HHU WM KOHEYHOCTH Tena. Beernma
CO3HaBaiTe OMAaCHOCTh, KOTOPOH BBl MOJKETE MOABEPTHYTHCS B MOJIEBBIX YCIOBUAX, U
peanpruHIMaiTe He00X0IMMbIE MEPhI IPEIOCTOPOKHOCTH. HUKOr1a HE MbITaiiTech
MIPOBONTH KaKe-HUOYIb JEHCTBUS B MOJIEBBIX YCIOBUAX 0€3 COOTBETCTBYIOIINX CPEICTB
3amuThl. Beerna 3HaiiTe, Kak 3TH CpeACcTBa UCIIOJIb30BAaTh.

Jlo omnpaenenusn na mecmo

JleiicTBue 1

1.1. IlonyunTs HaA4aJIBHBIA HHCTPYKTAX U Ha3HaueHUe oT Crienuanucra 10 MOHUTOPUHTY
oKpykarouieit cpeapl/Criennanyicra-paanosiora.

1.2. TlomyuuThb COOTBETCTBYIOIIEE 000pynoBanue, ucnonbiys [lepeunn AO u b2.

1.3. IIpoepurb mpudopsl, ucnonb3ys Mactpyknuro AQO.
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OT160p Npod oT/I0KEHUIH Hucmpyrkyusa 57, Cmp.2 uz 2

1.4. IlposecTtH mpoBepKy pabOTHI PaTUOCBI3HU MPH OTOBITHHU 110 Ha3HAYEHHIO.
1.5. TIlposectu npoBepky GPS npu oTOBITHH 110 HA3HAYEHUIO.

JleiicTBHE 2

B cootBercTBUM ¢ HHCTpYKIMsAMH CHIEIMANTNACTA IO MOHUTOPUHTY OKPYKaroIei cpeabl /
Crienmanucra-paauosnora:

2.1.  3aBepHyTh NpUOOPHI pa3BEKH B INTACTUKOBYIO IUICHKY JUIS N30€KaHUS 3arps3HEHHS.
2.2.  BxiIIo4uTh KHOIIKY TPEBOTH Ha MPSIMOIOKA3bIBAIONINX JO3UMETPaX.

2.3. Hagnerb cooTBeTCTBYIOIINE CPEICTBA WHANBHUYAIBHOMN 3aIIUTHI.

Onpeodenenue mecma omoopa npoowl

JleiictBHe 3

Haiitu Mecto, ykazanHoe CreriairncToM o0 MOHUTOPHHTY OKpY»Karolen cpeib /
CrenuanuctoM-paanosoroM. Eciiv B HATMYuM uMeeTcs CIIyTHUKOBAs CUCTEMa OIpeIeTICHUS
KOOpJMHAT, CHATh KOOPAMHATHI PaCIONIOKEHU U 3apeructpuponath ux B Kapre b7, B
MPOTUBHOM ClIydae — ONPEACIUTh KOOPAMHATHI U HAHECTH UX Ha KapTy, 3aTeM
3apeructpupoBath B Kapte b7.

NMPUMEYAHUE
[Tpu oTGope mpoOkI B peKe ciienyeT BHIOpaTh YYaCTOK CIIOKOHHOM BOJIBI MJIM MECTO C
ME/JICHHBIM TEUCHUEM JUTsl H30e:KaHusl TYpOYJICHTHOCTH, BRI3BAHHOM MperpagaMu
(HanpuMep, OOJIBIITMMU KaMHSIMH).

Omoop npoo6

HeilicTBue 4
OTtoOpath npoOy OTIIOKEHNUH B COOTBETCTBUHU C KOHKPETHOM MpOIe1ypoil.

JleiictBHe 5
[Tocne oT6opa Kax10i1 MPOOKI MPOMOIOCKATh HHCTPYMEHTHI YUCTOM BOJIOMN.

Ynakoexka u mapxupoexa npoo

JleiictBHe 6
[TomecTuTh IPOOY B MOJUATUICHOBBIN NAKET U 3aKPBITh €ro. [[poMapkupoBaTh MakeT KOJIOM
poOslI U 3apeructpupoBaTh kox B Kapre B7.

KOHmPOJZb 3A2PpA3ZHEHUA

JleiictBue 7/
[TpoBecTH MOHUTOPHHT TIEpCOHAA U 000pyAOBaHUS, HCTIONB3Yysd MHCTpyKInn AS u A8, nimn
3aMpoOCUTh IMMOMOIIb FPYHHBI WHAWBUAYAJIBbHOT'O MOHHUTOPUHI'A U AC3aKTUBAIIUU.

Jlocmaexa npo6

JleiictBHe 8
Opranu3oBaTh 10CTaBKy MPoOBI/Tpob ¢ 3anoarennoi Kaproit/Kapramu b7 Crierpanucty mo
aHanusy npoo.
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PA3JIEJI B
N3MEPEHUSA OBLHIEN AJIB®A- U BETA- AKTUBHOCTH
Ilpeoynpescoenue: uncmpykyuu 8 9mom pasoeiie 00IH*CHbL OblMb NePecCMOmMpPeHsl 8
coomeemcmeuu C yCro8UAMU U 803MOICHOCMAMU NPUMEHEHUS







Buvinonnusemcs. HHCTPYKIUA B1

) OBIIAS AJIB®A- U BETA- Cmp. Luz 4
I pynnoi usomonnozo AKTUBHOCTD B IIPOBAX
T BO3/IYXA ¥ BOJbI

Hean

OnpenenuTh OOIIYIO KOHIICHTpAIMIO allb(a- u OeTa- u3JIydaTesield B mpodax BO3Iyxa HIIN
BOJIBI, 0COOEHHO B MP0o0ax JT0KI€BOI BOJIBI.

Oo0cyxaeHue

C noMOIIIBIO TTPONOPIIMOHATLHOTO Ta30pa3psIHOTO ab(ha/0eTa CueTunKa aHATH3UPYIOT
BO3/YIIHBIC (GUIBTPHI C TOPTATUBHBIX HIIM CTAIlAOHAPHBIX BO31yX03a00PHUKOB Ha MPEIMET
CyMMapHOTO orpeesneHus anbga- u 6era- nznydareneil. Bozayrsbie GUiIbTphl ¥ MOATOKKA
JUTSL cYeTa JTOJDKHBI OBITh OJTHOTO pa3Mepa. AKTHBHOCTD OTPEACIISCTCS B pe3ylbTaTe
CPaBHEHUS CO CTAHJAPTOM U COTIOCTaBUMa TOJIBKO C 3TUM cTaHaapTom (T.e. Am-241, Sr-90,
Cs-137, u 1.1.). [l onpeiesieHust KOHIIEHTPAI[MH YacTHIl Ha eAMHUILY 00beMa BO3ayXa
MOTYT OBITH MCIIOJIb30BAaHBI PACUYETHI C YI€TOM 00BheMa BO3/1yXa, MPOIIE/IIEro Yepes
BO3/yX03a00pHHUK.

Pe3rome
O0beKT
aHaJu3a: anb(a-/oera- uzmyyarenu
I'eomeTpus: MOIOXKKA TuaMeTpoM o0braHO 5 nin 10 cm
Buasl npo6: BO3YIITHBIC (OUIHTPHI HITU BBIMTAPEHHBIC TIPOOBI BOJIBI
Matpuua: YaCTHIIBI B BO3/IyX€, PACTBOPEHHBIC B BOJIC TBEP/bIC BEIIECTBA
MIA: 1 Bk anba-, 2 bk Oeta- (B 3aBEcUMOCTH OT 3(pPEKTUBHOCTH JETEKTOPA)
Bpemsi
H3MepeHusl: 1-100 muu
TOYHOCTD: He menee = 20%

Ipenocrepexenusi / OrpaHuveHust

Cuerunk o01ei anbha-/6eTa- aKTHBHOCTH JOJKEH OBITH 3apaHee OTKaIHOPOBaH ¢
MTOMOIIBIO CTAHIAPTOB, IPUTOTOBICHHBIX B COOTBETCTBHH C TUIIOM ITPUMEHSIIEMBIX B ITOJIEBBIX
YCIIOBUSAX BO3IyX03a00pHHUKOB. Bo3ayIHbie GHIBTPHI TOJKHBI OBITH TTIOMEIICHBI B
MOJITIOKKY ISl CUeTa TaKOTo Ke pa3zMepa; He0OXO0AMMO HEKOTOPOE COOTBETCTBUE MEKITY
pa3MepaMu BO31yx03a00pHHKA M 30HBI CYeTa B CUETUHKE 00I1el anbda-/0eTa- akTUBHOCTH.
He pexomeHyeTcst pa3pe3arh WM MoApe3aTh 00JbIINe GUIBTPHI A1 COOTBETCTBUS
pa3mepam moaoxek. KauecTBo raza B IETEKTOPE JOIKHO OBITH H3BECTHO,
npennourutenbao, 90% aprona, 10% meTana, XpaHUBIIETOCS JI0 UCIIOIH30BAHUS, T10
kpaiineit mepe, 30 qHel (U1 pacmaja OCTaBIIETOCs paJioHa U €ro MPOAYKTOB). BaxkeH Tum
BO3/IYIITHBIX (QHIIBTPOB: €CIIK HE OyIyT IPOU3BOIUTHCS IPYTHE aHATHN3bI, CBSI3aHHBIE C
BO3JIeiicTBHEM Ha Mpo0y (Hampumep, paaruoXuMHdYecKoe onpeaeneHue PU), HCoab3yoTest
CTEKJIOBOJIOKOHHBIE (DHIIBTPHI, B IPOTHBHOM CIIy4ae, )KeIaTeIbHbI OyMa)KHBIC WITH
noJuKapOOHaTHBIE PUIBTPEI. JIJ1s OnpeeieHus] OKOHUATEIbHOW KOHIICHTPAIU!
PAAMOHYKIIHIOB B BO3AyX€ CIIEIyeT MOMYyYUTh TaHHBIE 00 () (DEKTHBHOCTH yIaBIMBAHHUSI
BO3AYIIHOTO (PMIBTPA OT MPOU3BOAMTEINSI UIIH ITyTEM MPOBEICHUS APYTrHUX U3MEPEHUH.
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Oo6mas anbda- u 6eTa- AKTUBHOCTH

B Mpodax BO3/yXa U BOJbI Uncempyxkyus Bl, Cmp.2 us 4
Ipu6opsi / Pecypcebl

» ITlponopiiMoHaibHbIH cueTUYHK 001IeH anb(ha-/0eTa- aKTHBHOCTH

» T'a3 uig cuerynka

» Tloanoxku amns cyeTa, MpeArnoYTUTENIFHO TUIOCKOIOHHBIC U3 HEPXKABEIOIIEH cTanm

» EmxocTu s momioxkex (MpearmodTUTEIbHO UTACTHKOBBIC Yaliky [leTpu Takoro xe

pasmepa)

KouBepTs! 1iist po06 wiii HeOOIbIIKE TOTUITHIICHOBBIC TTAKETHI JISI COOPAHHBIX B
TIOJICBBIX YCIIOBUAX (PHIBTPOB

CrangaptHoe 1abopaTopHOe 000pyIOBaHHE

Kapra B1

Y

\ A7

Iloozomoexa npoowt

Boszoywnvie gpunompoi

INPUMEYAHUE
Kaxnip1if BO3ayIHbINA GUIBTP, YCTAHOBJICHHBIN B TIOJIEBBIX YCIOBUSAX, OJDKEH OBITH
IPOMapKHUPOBaH JINO0 Ha 0OpaTHOM CTOpOHE PUIBTPA, TUOO HA €ro YIaKOBKE WM MaKeTe, B
KOTOPOM OH COJIEPAKHUTCH.

JleiicTBue 1

3aperucTpupoBaTh UACHTU(DUKAITMOHHBIN HOMEp MPOOKI, a TAaKkKe HICHTU(DUKAIIMOHHBIC
HOMepa JIpyrux npod JaHHOW MapTuu, B )KypHaie A cyera u Kapre B1. Eciu Homepa He
ObuIM 0003HaYEHBbI, IPUCBOUTH HOMEPA B COOTBETCTBUU C KOHKPETHOM CXEMOM, yKa3bIBast
BCIO HH(OPMAIINIO, HEOOXOJUMYIO JJIS TPOBEICHHS PacueTa U IMOJTydeHUs B Ka4eCTBe
KOHEYHOI'0 pe3y/ibTaTa akTUBHOCTH Ha €UHUILY 00bEMa BO3/1yXa. 3aperucTpupoBaTh B
KypHasie 00beM BO3yXa, MPOIIeAnIero yepe3 GuibTp. 3HadeHne o0beMa JI0JHKHO OBITh
CKOPPEKTHPOBAHO C YYETOM KaIMOPOBKHU BO31yX03a00pHUKA.

JleiicTBHE 2

[TpoMapkupoBaTh HECTUPAEMBIM MapKepOM OOKOBYIO CTOPOHY MJIU THO HOBOM
TUTOCKO/IOHHOM TIOZJIOKKH JUISl CYeTa M3 HEPKaBEIOIIeH CTali, B KOTOPYIO Oy/JeT OMEIIeH
JUI cueTa (pUIbTp.

INPUMEYAHHUE
He pekoMeHyeTCs NCTIONb30BaTh MOJIOKKH IIOBTOPHO.

JleiictBHe 3

YucTpIMU TUHIETOM WJIH [IUIIIIAMHA OCTOPOXKHO IMEPEMECTUTD NMPOOY U3 KOHBEPTA, JTUOO
naketa. [lToMecTuTh GUIBTP B MOIOKKY BBEPX TOW CTOPOHOM, HA KOTOPYIO TIPOUCXO/IHIIO
ocaxaenne. Eciu pazmepsl GUIbTpa U MOII0KKH TOYHO TTOIOTHAHBI, YOSIUTHCS ¢ TTOMOIIIBIO
IINHIICTA, YTO (1)I/IJ'IBTp JIC)KUT HA JHC ITOOJIOXKKH.

IIpo6ul 600061

JleiictBue 4
Brimaputh 10 cyXoro octaTka COOTBETCTBYIOIIYIO alTMKBOTY MPOOBI BOJIbI, UCTIONB3YS, €CIIH
9TO BO3MOKHO, B3BCIICHHYIO 3apaHCC IMOAJIOXKKY JHAMETPOM 20 cMm.
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Oo6mas anbda- u 6eTa- AKTUBHOCTH
B Mpodax BO3/yXa U BOJbI HUncmpyxkyus Bl, Cmp.3 usz 4

JleiictBHe 5

B3BecHTh TIOTOKKY MTOCTIE BRITTAPUBAHKSI U BBIYECTh BEC ITYCTOM MOJIOXKKH IS
OTIpe/ICIICHUs COJIEPKaHUs PACTBOPSHHOTO TBEPIOTO OCTaTKa IPOOBI BOBI. Mcmob3ys
COOTBETCTBYIOIIYIO KaTHOPOBOUYHYIO KpHBYIO, ([leiictBue 6, MucTpykinsa B16), moay4nts
3¢ (eKTUBHOCTH cUeTa /ISl u3MepsieMol Macchl octatka. [locie 3Toro mpobda rorosa K
MIPOBE/ICHUIO U3MEPEHHUS.

Cuem | Ananus

JleiicTBHE 6
[TomecTuTh IPOOY BHYTPH CUETHOM KaMepbl. [IpoBONTE cueT mpoObl B T€UEHHUE, 110 KpaitHel
Mepe, 1 MUHYTBI.

INPUMEYAHUE
ITpoBeneHue cueta B TeueHUe 0oJiee AITUTEIBHOTO BPEMEHH LieJeco00pa3Ho JUIs
JydIIed CTaTUCTUKH, OJTHAKO MOKET OKa3aThCsl HEBO3MOKHBIM B aBaApUITHOM CUTYaIUH.

JleiictBue 7/

B Teuenne oObIYHOTO AHS MPOBEACHUS U3MEPEHHH cieyeT U3MepsaTh (PoH, a Takxke anbha- u
Oera- CTaHIAPTOB, IO KpailHEel Mepe, O/IMH pa3 Ha KaxKJble 1ecsATh npol. PeructpupoBars
JAaHHYIO HH(OPMAIHIO B KypHaJe WIM XPAaHUTh €€ B KOMIIBIOTEPE B BUJIE SJIEKTPOHHOMN
tabmuiel. (CMm. Takxke UacTpykuuio B1B). BeiOpaTh Hayraa oqHy npoOy U3 AecsITh |
U3MEPUTh €€ CHOBA. 3aperUCTPUPOBATh PE3YJIbTAT IOBTOPHOTO U3MEPEHMSI JAaHHOM MPOOBI B
JKypHaJle WIH JIEKTPOHHOU TabinLe.

JleiicTBue 8
OmnpenenuTh KOHLEHTPAIHIO albda- Wi OeTa- aKTUBHOCTH B BO3/lyXe U MUHUMAJIbHYIO
JIETEKTHPYeMYI0 akTUBHOCTh (MJIA), HCIIONB3ysl HUKECICAYIONIYI0 GOopMyITy.

NNPUMEYAHUE
PacyeTsl MOTYT OBITH TaKk)ke MPOBEJIEHBI C UCTIOIB30BAHNUEM DJIEKTPOHHBIX TAOJIHUIL
porpaMMbI aHalTu3a anb(da-/06eTa- aKTHBHOCTH.

4

Np

o~

CI(3 - g . q.ti/
|

I'ne
C. = KoHueHTpauuu anb(ha- win 6eTa- aKTHBHOCTH B Bozayxe [Br/m’]
[ = o wm f
N; = cYeT mpoObI
ti = BpeMs cueTa poObl [cek]
Np = cyet goHa
ty = Bpems cueTa poHa [cek|
& =3¢ exTUBHOCTD cueTa s anbda- uiu 6eTa- COOTBETCTBEHHO
q = a¢dexTuBHOCTH QuiIbTpa (B crienuUKAIMU TIPOU3BOIUTENS; YCTAHOBICHHOE MO

yMOJTYaHHIO 3HaueHune = 1)
Vv = 00BEM IPOKAYEHHOTO Yepe3 GHIBTP Boayxa [M]
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Oo6mas anbda- u 6eTa- AKTUBHOCTH
B Mpodax BO3/yXa U BOJbI Uncmpyxkyus Bl, Cmp.4 usz 4

[Tpu u3mepenun 6eta-akTHBHOCTH (Ha OeTa- MJ1aTo) B MPUCYTCTBUH ajib(ha-aKTUBHOCTH
KOHIICHTPALMIO OeTa-u3IrydaTesieil MO>KHO ONPENeIUTh C MTOMOMIBIO cienyromei GopMyIIbl:

cF - ng—n,-F,
° &-qV

I'ne:

Ng = CKOpPOCTh YUCTOTO cueTa OeTa-u3inydareseil (CKopocTb CyMMapHOTO CUETa MHHYC
CKOpOCTh (DOHOBOTO cyeTa) MPH HAMPSHKEHHH Ha OeTa-1iaTo

Ny = CKOpPOCTh YUCTOTO CUeTa allb(a-u3nydyareseil (CKopocTb CYMMapHOTO CUETa MHUHYC
CKOpOCTh (DOHOBOTO CYeTa) MPH HANPSHKEHUU Ha anb(da-1uiaTo

Fa = KO3 PHUIMEHT ePEKPECTHOTO HAJIOKEHUs (TTomMexa) Juist anb(ha-u3aydaTeseH,
OTHOUIEHHUE anb(a-cyera MpH HANPsDKSHUN Ha OeTa-TuaTo K aub(a-cueTy npu
HanpsDKEHUU Ha anb(a-TuiaTo

€p =3¢ PeKTUBHOCTD cueTa s OeTa-u3aydaTesen

JleiictBHe 9
Paccunrath HCOIIPCACICHHOCTD paCcu€Ta Ha YPOBHC ABYX CHUI'M, UCIIOJIb3YyA CICAYIOIIYIO

popmyiy:

HeiicTBue 10
PaccunTtath MUHHMAIBHYIO IETCKTHPYEMYIO aKTHBHOCTH ajib(a/beTa u3mydareneil B BO3IyXe,

UCTIONB3YS CIEAYIONIYIO (hOpMYyITy:
2.71+ 4.65- /N
M4 = b

g - q V-t
I'ne
MJIA = MUHHMAaJIbHAsK JETEKTHpPYeMasi aKTUBHOCTh
t = BpeMs cueTa [CeK]; JOHKHO OBITh OJJUHAKOBO TSt TPOOBI M (poHa

JleiicTBue 11
3apeructpupoBaTh Bce pe3ynbratsl B Kapre B1.
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HHCTPYKIUA Bla
Buvinonnsemcs. KAJIMEPOBKA
I'pynnoii uzomonnozco MNPONOPHUOHAJIBHOI'O . Cmp.1us 3
aumanusa CUETYMKA 1JIs1i U3BSMEPEHUUAU
BO3/IYHIHBIX ®NJIBTPOB

Hean
OTtkanuOpoBaTh MPONOPIIMOHATIBHBIN allb(a-/0eTa- CUSTUNK TS U3MEPEHUN BO3TYIIHBIX
(GuIbTPOB.

Oo0cyxaenue

J1J1s TOATOTOBKH KaaTMOPOBOYHBIX CTaHAAPTOB UCIIOIB3YIOTCS BO3IYIIHBIC (DUIIBTPHI TOTO JKE
BUJIA ¥ pa3Mepa, 9TO U B BO3AyX03a00pHUKAX. [ OTOBATCS OTHEIBHBIC CTAaHIAPTHI IS abda-
u OeTa- manmydareneir. OObIYHO I aTb(ha-KaTuOPOBKH UCTIOIB3YIOT 2Am, s Gera-
KaJTMOPOBKH — CMECh 90gr / PY . B Hacroseit WHCTPYKIIUU OYJET 00CYKIEHO MPOBEICHUE
pocToil KanOpoBKHU. KamnOpoBOYHbIE CTaHIAPTHI JOJDKHBI OBITH MOJYYSHBI OT IMOCTABIIHKA
KaJTMOPOBOYHBIX UCTOYHUKOB. PEKOMEH TyeTCsl MCTIONIE30BaTh BTOPUIHBIC CTAHIAPTHI
KaJTHOPOBOYHBIX HCTOUHHKOB.

Ipenocrepexenusi / OrpaHuveHust
Y 10CTOBEPHTECH, YTO OKHO ra30MpOTOYHOr0 alib(a-/0eTa- cCueTyrKa JOCTaATOYHO
TOHKOE JIJIsl ©3MEPEHHI B TIpeiesiax jKeJaeMoro KauyecTBa JaHHbIX. CKOPOCTh TIOTOKA ra3a
4yepe3 JIETEKTOp JOHKHA COOTBETCTBOBATH TAKOBOMW B CrieIUUKAIIUN TTpor3BoauTeNs. ['a3
JIOJKEeH OBITH MPOITYIIEH Yepe3 AETEKTOp XOTs Obl 3a 2 yaca 10 paboThl mpubdopa.

Ipu6opsl / Pecypcebl
» TlponopunoHaibHbIi anbha-/oera- cCuUeTUnK
» CraHgapTHBIE paCTBOPHI

Iloozomoexka cmanoapmog

JleiictBue 1

YcTaHOBUTH pabouee HanpsDKEHUE 111 OTHOBPEMEHHOTo ab(da- n OeTa- cyera B
COOTBETCTBUH C MHCTPYKLHUSMH IMPOU3BOJUTENS K Mpubopy. JlaHHOoe pabodee HanpsiKeHne
JIOJDKHO MCIIOIb30BaThCS JJISl BCEX THIIOB M3MEPEHHI: POBECHNUS KATHOPOBKHU, N3MEPEHHH
npo6 u ¢oHa.

Anvpa-cmanoapm

JleiicTBHe 2
o o 241 .
HOI[FOTOBI/ITL KaJ'II/I6pOBO‘-IHLII/I CTaHaapT JIsd anb(ba- H3JIy4aTeJiCu C UCII0JIb30BAHUECM Am:

2.1.  YcTaHOBUTH HOBBIM (QUIBTP TAKUM 00pa3oM, YTOOBI HAHECEHHBIM Ha HETO MUIIETKON
KUJKUN CTaHIApPT HE JOTPAruBajcCs JI0 IepiKaTes.

2.2. HanecTtu numneTkoi Ha GrIIBTP HEOOJBIIUMH KAIUIIMU U3BECTHYIO aKTUBHOCTD 21Am
TaKuM 00pa3oM, YTOOBI KaruIu ObUIM paBHOMEPHO PACTpPe/ICICHBI 10 TUIOMIAIN
GWIbTpa, HE 3aKPHITOH JEpKATEIECM.

2.3.  JlaTh BBICOXHYTH KaIlIsIM Ha BO3/AyXe€, JIMOO MEYICHHO YCKOPHUTH BBICYIITBAHHE C
MIOMOIIEI0 UHPPAKPACHOH JIaMITHI.
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Kanu0poBka nponopunoHaJILHOT0 CYETYNKA
JJIs1 M3MEepPeHuii BO3AYIIHBIX (PUILTPOB Hnempyxyus Bla,Cmp.2 uz 3

24. llepemectuth GUIBTP B MPOMAPKUPOBAHHYIO MIOCKOJIOHHYIO MOAJIOKKY JIJIsl cueTa
TaKOro K€ pa3Mepa.

25. Tlomectuts 3Ty NOIOKKY BHYTPh MAPKUPOBAHHOM YIIaKOBKH, HA KOTOPOH yKa3aHa
AKTUBHOCTH U PaJIMOHYKJIMJI CTaHIapTa.

2.6. XpaHuTb QUIBTP B OCYIIAEMOM COCY/I€, KOTJ]a OH HE UCIIOIb3yeTCsl.

[Mocre aToro anbda-cranaapt rotos s cuera ([eiictue 4).

IMPUMEYAHUE

OOBIYHO (PUIBTP KPETTUTCS C TOMOIIBIO KPYTIIOTO JAepsKaTelst Al OOBIYHOM
XUMHUYECKOW CTEKJITHHOW MOCY/IbI.

Kak mpaBumno, paqnoHyKIuab! OyIyT ocenaTsh B IeHTpe Ha /5% MOBEpXHOCTH
¢mibTpa. CaMo ocax1eHHe JTydlle BCero MPOBOAUTH C MUCIIOJIb30BaHHEM HEOOJIBIION
KaIeJIbHUIbl, TOYHO B3BEUIEHHOM J0 U Mocje 100aBIeHUs KaTuOpOBOYHOIO CTaHAApTa.
KonngecTBo nenoab3yeMoro kaaiOpoBOUHOTO CTaHapTa IOJIKHO OBITh TAKOBO, YTOOBI B
TEUYEHHUE OKOJIO S MUHYT U3MepeHHs peructpupoBanoch npumepHo 10,000 umiryabcoB.

HPEAYIPEXJIEHUE
OO0pataThCst ¢ TOTOBBIM KaTHMOPOBOUHBIM (DMIIBTPOM TOJIBKO C ITOMOUIbIO MUHIETA.

bema-cmanoapm

JleiictBHe 3
[ToaroTOBUTH KAJIMOPOBOYHBIN CTAaHAAPT It O€Ta- N3yvaTesiel C UCIIOIb30BAaHUEM CMECH
95y / PY . Y cTaHOBUTH HOBBIIA GUIBTp TaKUM Ke 00pa3oM, Kak yka3zaHo BbIlie B [leiicTBum 2.

He HCITIOJIB30BATH TOT XK€ (bHJ'ILTp, KOTOpBIfI nepea 9TumM 6BIJ'I HUCIIOJIB30BAaH JIs1 OCAXKICHUSA
241
Am.

[Mocrne aToro Gera-cranaapt rotos s cyera ([eiicteue 4).
Cuem

HeilicTBue 4
ITpoBecTu cuet 000MX CTAaHAAPTOB B TEUEHHUE, IO KpaitHEH Mepe, 5 MUHYT.

NPEAYIPEXJIEHUE
Y6enutech B HU3KOM aib(a-cuere anbpa-cTannapra 1o Oera-kanairy. Yoeaurecs B
HH3KOM Oera-cuere Oeta-cTaHaapTa 1o anbha-kaHaiy. B cnenudukanum npou3BoauTes
nprudopa I0JDKHA COJePIKAThCS MHPOPMAIIHS O CPEIHEM NIEPEKPECTHOM HaJIOKEHUH (TIoMexe)
nprbOpa; eciu U3MepsIeMoe MEPEKPECTHOE HAIO)KEHHE MPEBBIIIACT YKa3aHHOE B
cnenudukanuu 3aadeHne oosee yem Ha 10-15%, 310 MOXKET CBHIETEIIECTBOBATE O MPOOIIeMe
B YCTaHOBKE MPHOODA.

JleiictBHe 5
Paccunrtath 3(hPeKTUBHOCTD, UCTIOIB3YS CIEAYIONTYI0 GOpMYITY:
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Kanun6poBka nponopunoHajibLHOIr0 cHeTYnKa

JJIs1 M3MEepPeHuii BO3AYIIHBIX (PUILTPOB Hnempyxyus Bla,Cmp.3 uz 3
I'ne

As = NIeHCTBUTENbHAS aKTUBHOCTh KaTMOPOBOYHOTO McTOuHKKA (cTanmapta) [Bk]

Ns = cueT KaJuOpOBOYHOTO UCTOUYHUKA

ts = BpeMs cueTa KaIMOPOBOYHOTO HCTOYHHUKA [CeK]

JleiicTBHE 6
3aperucTpupoBaTh BCE JIAHHBIE B KypHAJE.
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HHCTPYKIUSA B16
Buvinonnsemcs. KAJMEPOBKA
I'pynnoii uzomonnozco MNPONOPHUOHAJIBHOI'O . Cmp.1us 3
aumanusa CUETYMKA 1JIs1i U3BSMEPEHUUAU
ITPOB BOJIbI

Hean
OTtkanuOpoBaTh MPONOPIIMOHAIBHBIN allb(a-/0eTa- CUSTUHK [T U3MEPEHUH MPOO BOJIBI.

Oo6cyxaeHue

["oTOBSATCS OT/AEIBHBIE CTAHAAPTHI UIA anbda- u Oera- m3myyaresneir. OObaHO /I anbda-
KaJTUOPOBKH UCTIOIB3YIOT 2Am, s Gera- KaJTMOPOBKH — CMECh 90gr / Y . B Hacroseit
UHCTPYKLUU OyaeT 00CyX/IeHO MPpOBeACHNE MPOoCcToi KannOpoBku. KannGpoBouHbie
CTaHAaPTHI JOJHKHBI OBITH MOTYYEHBI OT MOCTABUIMKA KaJTHOPOBOYHBIX UICTOYHHKOB.
PexomenryeTcst HCronb30BaTh BTOPUYHBIE CTAHIAPTHI KATHOPOBOUHBIX HCTOUHUKOB.

Ipenocrepe:xenusi / OrpaHuveHust
VY 10CcTOBEPHTECH, YTO OKHO Ia30IPOTOYHOrO ajib(a-/0eTa- cyeTynKa J0CTaTOUHO
TOHKOE JIJIsl U3MEPEHMI B TIpeiesiax jKeJaeMoro KauyecTBa JaHHbIX. CKOpOCTh MOTOKA ras3a
yepe3 ACTEKTOp JI0JDKHA COOTBETCTBOBATh TAKOBOW B CrieM(UKAIIUK ITPOU3BoAUTENS. ['a3
JIOJKEH OBITH MPOITYIIEH Yepe3 AETEKTOP XOTsI ObI 32 %2 yaca 1o paboThl mpubdopa.

IIpu6opsi / Pecypcenl

» TlponopuunonaneHbIil anbda-/0eTa- cyeTunK

» Tlommoxka U3 HepKaBEIOIIEH CTalM C TNIOCKUM THOM; MPEANOYTUTENbHO qruameTpoM 20
cM

Pearenrtnl

CTaHJApTHBINA PacTBOP 2Am

CTaHJAPTHBIA PacTBOP Ogy [ Py

Cynb(aT KaIbIHs; TBEPIbINA

a30THasl KUCJIOTA; KOHIICHTPUPOBAHHAS

pactBop cynbdara kanbius; 2.5%. B3secuts 2.5 T cynbdarta KaabIus # OCTOPOKHO
npuuTh 10 M1 ropsiueit KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI. Pa3Bectn Bomoit mo 100
MUT

» Meranon

VVYVYVYY

Iloozomoexa cmandapmoe

JleiicTBue 1

YcraHOBUTH pabodee HANIPSHKEHUE [Tl OJJHOBPEMEHHOTO allb(a- 1 OeTa- cuera B
COOTBETCTBUH C MHCTPYKIIUSMH IMPOU3BOIUTENS K Mpubopy. JlanHoe pabodee HanpsHKeHUE
JIOJDKHO HMCIIOJIB30BAThCS JJIs BCEX THIIOB H3MEPEHHIA: TPOBEICHUS KaTHOPOBKH, H3MEPEHHIA
po0 u (oHa.
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Kanu0poBka nponopunoHaJIbHOT0 CYeTYNKA
JJIs1 M3MEepPeHuii MPod BOABI Hnempyxyus B16,Cmp.2 uz 3

Anvpa-cmanoapm

JleiicTBHE 2

[ToAroTOBUTE s/l KATUOPOBOYHBIX CTAHIAPTOB C 2Amu Pa3IMYHBIM KOJUYECTBOM

pacTBopa cylb(ara KaabIus:

2.1. TIpomapkupoBaTh HOBYIO MOJIOKKY M3 HEPHKABEIOIIEH CTaIM TAKHM K€ 00pa3oM, Kak
U TIPOOBI, ¢ yKa3aHUEM HICHTH(OHUKAIIMOHHOTO HOMEpa, TUIIa HICTOYHHKA U €T
AKTUBHOCTH. B3BeCHUTH TIOIIIOKKY.

2.2.  ]Jlo6aBUTH U3BECTHYIO aKTUBHOCTH 21Am BmecTe ¢ COOTBETCTBYIOIIUM 00HEMOM
pacTtBopa cynbdara KaabIus s TOTyIeHHs TPeOyeMOro KOJIHYECTBA OCTaTKA.
Hcnonb3ys BOIy MJIM METAHOJI, 0OSCIICUUTh PABHOMEPHOE PACIIpPeIeJICHIE CMECH 110
MOBEPXHOCTHU TIOJITIOKKH.

MNPUMEYAHUE
KonnuecTBo 106aBIeHHOT0 KAIMOPOBOYHOTO CTaHAAPTA JOJDKHO OBITH TAKOBO, YTOOBI
B TE€UEHHE OKOJIO S MUHYT U3MepeHus peructpuponainoch npuMepno 10,000 ummynbcoB.

2.3.  ]JlaTh BBICOXHYTH KaIUISIM Ha BO3yXe, TUOO0 MEIJICHHO YCKOPUTH BBICYIITUBAHUE C
MOMOIIBI0 HH(PAKPACHOH JIAMITHI.

NPEAYIPEXJAEHUE
Hexotopsle BenecTBa B TBepA0i popMe MOTYT KPUCTAJUTU30BATHCS MO KPasiMm
HOJUI0KKH. JIJ1s MpeA0TBPaLeHNs 3TOT0 B HEKOTOPBIX Ja00paTOPUSIX MPAKTUKYIOT
CJIeyIOIIEe. HAHECTH HEKOTOPOE KOJUYECTBO CHIIMKOHOBOM CMa3KH MO KPOMKE MOJII0XKKH.
KonngecTBo cMa3ku JOKHO OBITH TAKOBO, YTOOBI HE IPOM30LLIO 3arpsi3HEHUE CUETUHKA.
HeoOxoanmMble ycia0BUsI MOXKHO OIPEIEIIUTh ONBITHBIM ITYyTEM C IIOMOIIBIO PAaCTBOPOB, HE
coJiepXKalux paguoaKTHBHOCTH.

2.4.  Emie pa3 B3BeCUTh NOJIOKKY JUIS ONPEETICHUS MacChl OCTaTKa.
2.5. Tloropurs JevictBus 2.1. - 2.4. 1uis noaydeHus psiaa 3HAYCHUH MacChl OCTaTKa.

NMPUMEYAHUE
Jlnana3zoH KOJIMYECTBAa PACTBOPEHHBIX TBEP/IBIX BEUIECTB, OCTAFOIIUXCS MOCTE
BEITIAPUBAHUS TPOOBI BOABI U3 KOHKPETHOTO BOJHOTO UCTOYHHKA MOJIYYAIOT OMBITHBIM ITyTEM.
D¢ddexkTuBHOCTD cueTa Isi U3MEPEHHOM MPOOBI OMPEEIISAIOT C MMOMOIIIBIO rpaduka
3aBUCUMOCTH 3PPEKTUBHOCTH CUETa OT MACChI OCTaTKa.

2.6. XpaHuTh PUIBTP B OCYIIIAEMOM COCY/Ie, KOTJ]a OH HE HCIIOJIb3YeTCHs.

[Toce aToro anbga-cranaapt rotos s cueta ([eticTue 4).
bema-cmanoapm

JleiictBHe 3
90g, ;90
[ToArOTOBHUTH psill KATMOPOBOYHBIX CTAHAAPTOB C UCIIOIB30BAHUEM cMecH —of / ~° Y, BMECTO
241 .
Am, TakuM xe 00pa3oMm, Kak ObUTO yKa3zaHo Bbiie B [leiicTBun 2. He ucnomnp3oBath Te xe
HOJUI0KKH, KOTOPBIE Nepe]l 3TUM ObLTU MCII0JIb30BaHbI 171 aab(a-CTaHIapTOB.

[Tocrne aToro Gera-cranaapt rotos s cyera ([eiictBue 4).
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Kanu0poBka nponopunoHaJIbHOT0 CYeTYNKA
JJIs1 M3MepeHuii Mpod BOIbI Hnempykyus B16,Cmp3 uz

Cuem

JleiictBue 4
ITpoBecTu cuer 00OMX CTaHAAPTOB B TEUEHUE, IO KpaliHEH Mepe, O MUHYT.

HNPEAYNPEXJIEHUE
Y6enurtech B HU3KOM anb(a-cyere anbda-crangapra no 6era-kanamy. Y 0equTech B
HU3KOM OeTa-cuere OeTa-cTaHaapTa 1mo anbda-kanany. B cnenudukanuym nporu3BOIUTENS
nprbopa J0KHA COAEPIKAThCS HH(DOPMAIUS O CPEIHEM MEPEKPECTHOM HAIOXKEeHHHU (TIOMEXe)
pubopa; eciu U3MepseMOoe MePEKPECTHOE HAJIOKEHUE TIPEBHINIACT YKa3aHHOE B
crenudukanuy 3HaueHue 6osee yem Ha 10-15%, 370 MOKET CBHACTEIIBCTBOBATH O MPoOIIeMe
B YCTaHOBKE MpUOOpa.

JleiicTBHe 5
PaccunTaTh 3¢ (heKTHBHOCTD ISl KQXKI0TO CTaHapTa, UCTIONB3Ys CIEAYIOIYI0 (hopMyITy:

5= N;
S S
I'ne
As = JeWCTBUTENbHAsI aKTUBHOCTh KaTMOPOBOYHOT0 UCTOYHUKA (cTaHaapTa) [Bk]
Ns = cueT KaTMOpOBOYHOI'O HCTOYHUKA
ts = BpeMsl cueTa KaTMOpOBOYHOTO UCTOYHHUKA [CeK]

JleiicTBHeE 6
HauepTtuts kpuByto 3pPEeKTHBHOCTH CUeTa B 3aBHCUMOCTH OT MACChl OCTaTKa JUIs ainbda- u
Oera- cTaHjapra.

JleiicTrBue 7/
3aperucTpupoBaTh BCE JTAHHBIE B KypHAJIE.
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HHCTPYKIUA Bls
Beinorsemei: KOHTPOJIb KAUECTBA
I pynnou uzomonnozo IMPONNOPIIUOHAJIBHOI'O G e 2
aHanu3a CYETUYUKA AJII)(I)é-BETA
W3JTYUYEHUI

Hean
PerynsipHo u nepen koMnaHuen no npoBeICHUIO U3MEPEHUIN OCYILIECTBISATH KOHTPOJIb
Ka4yecTBa MPOMOPIHUOHATIBHOTO alib(a-/0eTa- cueTunKa.

Oo0cyxaenue

KoHTpomb kauecTBa BKIItOYaeT B ce0s MPOBECHHE, M0 KpaiiHel Mepe, YeThIpeX U3MEpeHUil:
u3MepeHue (oHa HOBOTO HE3arpsi3HEHHOTO (GMIIbTPA, U3MEPEHNE U3BECTHOTO UCTOYHHKA,
JUINTEJIbHOE U3MepeHue (poHa U MOBTOPHBIE U3MepeHus npod. PekoMenayercs ydyacTtue B
npoBogumbix |AEA, WHO, EPA, EML unu npyrumu opranu3aiusiMi HHTEPCIUIEHUSIX IS
BO3JIYIIIHBIX MPOO.

Ipu6opwi / Pecypcebl

» TlponopuuoHaibHbIi anbha-/oera- cCYeTUNK
» HogsIii He3arpsi3HEHHBIN QUIBTP

» Ilycras moanoxka

» CraHgapTHBIA UCTOUYHUK

Exceoneeno

JleiicTBue 1

1.1  IIposectu cuer ¢oHa B Te€UEHHE, 11O KpaiiHeil Mmepe, 30 MUHYT, TOMECTUB HOBBIH
He3arps3HEHHBIH (QUIIBTP B TaKyIO e MOAIOKKY, KaK U HCIOJIb3yeMasi B ITOJIEBBIX
ycinoBusix (Kak MpaBHIIO, €XKeJHEBHOE M3MepeHue Gona npoBoasat B TeueHue 60 — 100
MHHYT).

12 IIpoBecTn n3MepeHue Mpu MyCTON MOIIOXKKE.

1.3  3aperucTpupoBaTh M HAYEPTHUTH TUATPAMMY UMITYJILCOB B KypHAJI KOHTPOJIS
Ka4yecTBa.

14  OnpenenuTs MPEBBIIICHUE MPUOOPOM OMMOKH cueTa B 1 G, HCTIONB3Ysl OOBIYHYIO
CTaTUCTHKY.

INPUMEYAHMUE
Ecnu ¢poHOBBIN cUET BBIXOIUT 3a MPEACIIBI YKa3aHHOTO B CIICIU(PUKAIINH, CIIETYET
WCKaTh JIpyrye MPUYNHBI, HA[PUMEp 3arpsi3HEHHE MOJI0KKH, CYUETHON KaMephl, CITUIITKOM
CBEXKHMH Ta3 I cueTa, HEJJOCTaTOYHOS MIIM HU3KOE KaueCcTBO Ias3a.

JleiicTBHe 2

I/I3MepﬂTL Ka)KI[Hﬁ ACHb B TCUCHUC OAMHAKOBOI'O BPpCMCHHU W3BECTHBIN pa,Z[I/IoaKTI/IBHHﬁ
UCTOYHHK (cTanaapt). HauepTurth pe3ynbTaThl U3MEPEHHsS B SIMHHUIIAX: UMITYJIbChI B MHHYTY
HJIN UMITYJIBCBI B CCKYHY. OTKJIOHEHHUA 3a MpCaciibl OOBIYHBIX CTATUCTUYECKUX pacucToB
MOT'YT CBUACTCIBCTBOBATL O HAJIMYUU HpO6H€M B CUCTEMCE CUECTa.
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KoHTpoJib KauyecTBa MPONOPIHOHAIBLHOIO
cueTyHKa ajb(a-0era n3aydeHui Hnempyxyus Ble,Cmp.2 uz 2

NPUMEYAHUE
HCKOTOpBIC na6opaTopHH 6y,HYT HCIIOJIB30BaTh AJIA 9THUX ueﬂeﬁ HAaIIblIJICHHBIC
HCTOYHHUKH OT ITOCTABIIMKOB KaJII/I6p0BO‘-IHBIX HCTOYHHUKOB, HCKOTOPLIC - Hp06BI
HCHSBGCTHOﬁ, HO 10 HeKOTOpOﬁ CTCIICHHU BBICOKOﬁ, pPaaruOaKTUBHOCTH.

Ilepuoouuecku

JleiictBHe 3

[TpoBoauTh muTenbHOE n3Mepenne ¢pona (>1000 munyT) 0aUH pa3 B Mecsll. Takoe
HU3MEpPEHNE MOXKET BBISIBUTh OU€Hb HU3KHUI YPOBEHB 3arpsi3HEHUS, KOTOPOE MOTJIO
BO3HUKHYTh BCJIEJICTBUE HEAKKYPAaTHOT'O OOPAICHHUS C POOAMH MJIH HEKa4eCTBEHHBIX
METOJIOB MIX TTOJATOTOBKH.

JleiictBue 4
[TpoBecTr MOBTOPHBIN CUET MPOO, UCHOIB3Ys CiTy4yaitHyro BeIOOpKY 10% mpo6.

JleiictBHe 5

3aperucTpupoBaTh ¥ COXPAHITh BCE AaHHbBIC B )KypHAJIE MPOMOPIHOHATBHOTO anbda-/oera-
CYETUHKA.
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PABJIEJAT
I'AMMA-CIIEKTPOMETPUSI
Ilpeoynpestcoenue: uncmpykyuu 8 5mom pasoesie 00NHCHbL OblMb NepecmMompetsl 6
COOMBEeMCcmaUL € YCA0BUAMU U BOZMONCHOCHAMU NPUMEHEHUS







Buinonnaemcs. NHCTPYKIUA I'1

Tpynnoii TAMMA-CIIEKTPOMETPUSI Cmp.1us >
cnexmpomempuu in-situ IN-SITU
Heanb

OnpenenuTs paAMOHYKJIUIHBIM COCTAB 3arpsi3HEHUS MTOYBBI U IOBEPXHOCTHYIO
KOHIIEHTPALIMIO BBIMABUIMX PAJHOHYKINI0B, KOTOPYIO MOXKHO Oy/IeT COOCTaBUTh CO
3HAYCHUSIMU JICHCTBYIOIIMX YpOBHeH BMemmatenscTBa JJYB6 u J[YB7.

Oo0cyxaeHue

Cnextpsl ramma-criektpometpa (Nal(Tl) mim HPGe netekrop, pacnonoskeHHbIH B
THIOJIOKCHUH BHH3 HAa PACCTOSHUU 1 M OT MOBEPXHOCTH 3E€MIIH) aHATM3UPYIOTCS IO
napaMeTpam IuKa criekTpa (pacroyiokeHHe ¥ MHTEHCHBHOCTD MHKa). JIMHUK SHepruit
UCTIONIB3YIOTCS JUISl MISHTU(UKAIIMY PAJNOHYKIINIOB, MHTEHCUBHOCTD JIMHUU TIPeoOpas3yercs
B JIaHHBIE O TOBEPXHOCTHOM 3arps3HEHUU. B IefiCTBUTENBHOCTH, TTOJIEBOI CIIEKTpP MOKPHIBAET
TEPPUTOPHUIO B HECKOTBKO COTEH M. TaKiM 06pa3oM, IPOUCXOIUT YCPETHEHHE TOKATBHEIX
HEPaBHOMEPHOCTEW pacIpeesieH s paJiuOHYKINIO0B. M3MepsieMblii HCTOUHUK, B OCHOBHOM,
npeacTaBiseT co00il mpoOy MOYBHI OOIBIIOr0 00BEMa, MOCKOIBKY HEOKPAaHUPOBAHHBIN
JIETEKTOp U3MepseT MOTOK (POTOHOB OT 0OBEMa MoUBHI B panuyce nopsiaka 100 m u BHU3 Ha
riryonHy okoio 30 ¢M, B 3aBUCUMOCTH OT SHEPTHH (POTOHOB.

B HekoTOpBIX 0COOBIX Ccydasx, Ui Leslel KapTUPOBaHHsI MOKET MOTPeOOBaThHCS IPOBEACHUE
MIOCJIEI0OBATEIbHON TaMMa-CIIeKTpOMeTpuH iN-Situ. Pa3Besiky Takoro THIia Mpeano4TUTEIbHO
POBOIUTH ¢ TToMoIIbI0 Oostee rpyobix Nal(Tl) CHuHTHIISIMOHHBIX CIIEKTPOMETPOB,
YCTaHOBJICHHBIX Ha MallIMHE. B 3TOM cilydae CieKTpajbHbIE JaHHBIE XPAHATCS BMECTE C
reorpagpuuecKMMH KOOpAMHATAMU U BPEMEHHBIMH ITapaMeTpaMu, M0JTy4aeMbIMU C IOMOIIIbIO
CIyTHUKOBOU cHCTEMBI onpeieieHust KoopanHaT. CHHXpOHHBIN cOOp yKa3aHHOMN
MH(pOPMAaLUU TPOU3BOIUTCS KOMIIBIOTEPOM. BO3MOXKHa OllEHKA JaHHBIX HA MECTE U
OTpakKEHHE Ha JAUCIIJICE OCHOBHBIX MAPAMETPOB, a TAK)KE PETUCTPALlUs “YMCTOTO" MHKA B
IpeoIpeaesIeHHbIX 00IacTAX CIIEKTPa, XapaKTePHBIX I YHEPreTUUECKUX JTUMHUH
HCCIIETyEMBIX PAIMOHYKIUAOB. J{J15 BBIMOIHEHNS! YKAa3aHHBIX 33]1a4 UMEIOTCS B HATUUUU
CHCTEMBI, BBIITYCKAaeMbl€ IPOMBIIUIEHHOCTBIO, KPOME TOT0, MOYKHO CMOHTHPOBAThH TaKyIO
CHCTEMY CaMOCTOSITEIEHO U3 OCHOBHBIX YaCTeH pa3IMYHbBIX PUOOPOB (CIIEKTpOMETP,
CITyTHHKOBAsl CUCTEMa ONPEJICNICHUS] KOOPHHAT, KOMITBIOTED).

Pe3srome
O0bexT
aHajau3a: [NaMma-m3mydaronme paanoHyKIH bl
I'eomeTpusi: Nal(Tl) umn HPGe netekTop, mOMEIIeHHBINH Ha pacCTOSIHUU 1 M OT

MOBEPXHOCTH 3€MITH
Buasl npo6: He tpebyetcst oTo0p mpod

Martpuna: [Tousa, BO31yX

MJTA: 100 Br/m? (B 3aBECHMOCTH OT () ()EKTUBHOCTH JETEKTOPA H PaJHOHYKIN/IA)
Bpemsi

U3MepeHUs: 100 — 1000 cex

To4YHOCTB: 110 - £50 % (B 3aBUCHMOCTH OT TOYHOCTH KAIMOPOBKHU M YCIOBUI

OKpY’)KaroIIeH cpe/Ibl)
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I'amma-ciekTpomeTpus in-situ Huempyxyus I'l, Cmp.2 uz 5

Ipenocrepe:xenusi / OrpaHuveHust

CrieKTpoMeTp T0/DKEH OBITh 3apaHee OTKAIMOPOBaH /sl IPOBEICHUS TaMMa-
cnektpomerpun iN-Situ (Muctpykuums ['1a) — 1omkeH ObITh U3BECTEH OTKIIMK JETEKTOpPA Kak
byHKIHS SHEpriH (OTOHOB U YIjIa MaICHHUS.

3HaiiTe, 4TO MPH U3MEPEHHUSIX HA TEPPUTOPHUSIX C BHICOKUMHU YPOBHSIMH 3arps3HEHHSI
Ha Pe3yJIbTaThl aHATHM3a MOTYT CEPhE3HO MOBIHUATH POOJIEMBI C MEPTBBIM BPEMEHEM H
uckakenue Gpopmbl nmuka. J(nanazoH mpUMEHUMOCTH TPHOOpa MOKHO PaCIIUPUTH HA
HOPSIIKA OTPAHUYEHUEM €0 YYBCTBUTEIBHOCTH ITyTEM SKPAHUPOBAHUS.

Bceerna oco3naBaiiTe 0acHOCTh, C KOTOPOW Bbl MOYKETE CTOJIKHYTHCS B IMOJIEBBIX
YCIIOBHSIX, U TIPUMUTE HEOOXOJMMbIE MEPHI MPEI0CTOPOKHOCTH. Hukorma He
NpeANpPUHUMANTE KaKUX-THO0O0 JEHCTBUI B MOJIEBBIX YCIOBHUSIX MIPHU OTCYTCTBHH CPECTB
3amuThl. Beera 3Haiite, kKakiuM 00pa3oM HCIOIb30BATh CPEICTBA 3AIUTHI

Bce feiicTBHS 10 MOHUTOPUHTY JOJDKHBI OBITH MPOBEICHBI TAKKMM 00pa3oM, 4TOOBI
o0JTydeHue mepcoHalia Mo AepKUBaIOCh Ha pa3yMHO TOCTH)KUMOM HHU3KOM ypoBHE. UiieHbI
TPYIIIBI JOJKHBI OBITH OCBEIOMIICHBI 00 YPOBHSIX JI030BBIX PEKOMEHIAINI 110 BO3BPAIIICHHUIO.

Ipu6opsi / Pecypcebl
» OO6opynoBanue, oduiee it Beex rpymn pearuposanus (KontponbHeiii nepederb AQ)
» Oo6opynosanue ['pynmsl ramma-criektpomeTpu iN-Situ (KouTponsHbIil nepevens ['1)

jlo omnpaejlieHuA Ha mecmo

JleiicTBue 1

1.1. Tlomy4uTh HAYATBHBIA UHCTPYKTAX U Ha3HaueHUe oT Crienuanicra o MOHUTOPUHTY
OKpyxarotiei cpepl/CrenuanncTa-paanosora.

1.2. Ilomyunuth cOOTBETCTBYIOIIEE 00OpyaoBaHue, ucnoib3ys [lepeurnn AO u I'1.

1.3.  Ilposeputs npubopsl, ucronb3ys Mactpykiuo AO, MpoBEepUTH CIIEKTPOMETD,
ucnonb3ys Muactpykiuto I'3.

1.4. TlpoBectu mpoBepKy pabOTHI paJHOCBSI3HU MPU OTOBITHH IO HA3HAYEHUIO.

15. TIIposectu npoBepky GPS npu oTOBITHH 110 HA3HAYEHUIO.

JleiicTBHE 2

B cootBercTBHM ¢ HHCTPYKIMsiMUA CrieHATUCTa TI0 MOHUTOPHHTY OKpYXKatomiel cpeib /
Crernuanucra-paanosiora:

2.1. OO0epHyTh MPUOOPHI MOTUITUICHOBOW TUICHKOH JUTSI TPEIYTPEkKACHUS 3arpsI3HEHHMS.
2.2.  BKIIOYHTH KHOTIKY TPEBOTH HA MPSIMOIIOKA3hIBAIOIINX JI03UMETPAX.

2.3. Haneth COOTBETCTBYIOIINE CPEICTBA HHIUBUAYATbHON 3aIIUTHI.

MNPEAYIPEXKXJAEHUE
Ecnu BbI Hcnionb3yeTe repMaHUeBbIil AETEKTOP, IPOBEPHTE HATMYHE KUAKOTO a30Ta B
cocyne /Iproapa nerexkTopa U 1006aBbTE €ro B Cilydyae He0OXOAUMOCTH. Eciu BbI HCIONb3yeTe
CIEKTPOMETp Ha Oarapeiikax, — IpoBepbTE OaTaperKu.
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Onpeoenenue mecma usmepeHus

HeiictBue 3
CrnenoBatTh K MECTy IPOBEJICHUS U3MEPEHHUS, yKazaHHOMY CHeIMalicTOM 110 MOHUTOPUHTY

OKpyXatorie cpebl/CrenuanucToM-pagiooroM. BeiOpaTs OTKPBITYI0, POBHYIO, IFIOCKYIO
MOBEPXHOCTh, YAAJEHHYIO OT BO3MYLIAIOIUX O0BEKTOB, HA KOTOPO HE MPOBOIMIACH
CeIbCKOXO35MCTBEHHAs BCIIAIKA MIIM JPYTHE BUABI ACATEIBHOCTH, TIOBPEKAAOIICH
pacripesielieHue paJuoOHYKINI0B B BEPTUKAIBHOM Mpoduie, chopMupoBaBIIeecs Mocie
BbINIaZIeHUM. [IpOBEpUTH € MOMOILBIO JO3UMETPA, HE MOIAJIM JIK Bbl HA TOPSYUHN YYaCTOK.

HeiicTBue 4

3apeructpuponarts B Kapte ']l cpennee 3HaueHre MOITHOCTEH 103, U3MEPEHHBIX Ha
UCCIEAYEMOM TEPPUTOPUH. 3aPETUCTPUPOBATH BCE OCTAIIBHBIE, OTHOCSALIUECS K JIENY,
napameTpbl MeCTa IPOBEACHUS U3MEPEHUN, KOTOPBIE MOTYT OKa3aThCsl BAXKHBI IS
JanbHenen oneHky. [Ipn Hanuuuy CmyTHUKOBOM CUCTEMBI ONpeeeHUs] KOOPIUHAT, CHATh
KOOPJIMHATHI MECTOMOJIOKEHUS U 3apeructpupoBath ux B Kapre ['1l. B ciyyae orcyrcTBust
CUCTEMBI - YCTAaHOBUTH KOOPJAMWHATHI, HAHECTH UX Ha KapTy U 3apeructpuponaTh B Kapre ['1.

H3mepenue

JleiictBHe 5

Pa3BepHyTH ClieKTpOMETp: 3aKPENUTh AETEKTOP HA MOJCTABKE MOCPEANHE BHIOPAHHOTO
y4yacTKa, pacHoj0XkHB €ro Ha pacCTOSHUU 1 M HaJl MOBEPXHOCTHIO 3€MJIU B IOJI0XKEHUHU
TOJIOBKH JIETEKTOpA BHU3. Y CTAaHOBUTH aHAJIM3AaTOP HA PACCTOSIHUM HECKOJIBKUX METPOB OT
nerekropa. Ha Pucynke I'1 npencrasien npuMep pacrnonokeHus: 000py1oBaHMs Ha
TUTTNMYHOM ITOJICBOM Y4YaCTKE.

PUCYHOKT1

TUITMYHBIN TIOJJEBOM YUYACTOK JJIS ITIPOBEJEHUS TAMMA-
CIHHEKTPOMETPUMU IN-SITU

IIpumeuanue: Ha puicyHke npeicTaBiieHa TEPPUTOPHS C HU3KUM YPOBHEM 3arpsizHeHus. B ciydae
CHJIBHOT'O 3arpsA3HEHUS TEPPUTOPUU UCTIOIH30BAUCH ObI HHIUBUIYAIbHBIC CPEJICTBA 3aIIUThI
nepcoHalia u 3amura obopynosanus. [Ipenocrasieno Mucruryrom Moseda Credana, Ciosenus.
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JleiictBHe 6

BKJIHOUHTH CHIEKTPOMETP, TIPOBEPUTH 0A30BbIe TApAMETPhI U MEPTBOE BpeMsi. Y CTAHOBHUTH
Tpebyemoe BpeMs nu3mepenus. Pekomenmyemoe Bpems nusmepenusi: ot 100 no 1000 cek, B
3aBUCHMOCTH OT 3((PEKTUBHOCTH JICTEKTOPA U YPOBHS 3arpsi3HEHUSL.

MNPEAYIIPEXKJIEHHUE
Eciu meptBOe Bpemst npeBbimaeT 20%, HCIOIB3yHTE COOTBETCTBYIOIIYIO 3AIUTY JIIs
YMEHBIIEHUSI CKOPOCTH CUETa U PaCIIMPEeHHsl Tuana3oHa u3MepeHuid. Y 0euTech, 4To mpu
OIICHKE PE3YJIbTATOB MPUHATO B PaCUeT SKPAHUPOBAHHUE.

JleiicTrBue 7/

Hauars u3zmepenue B TeUeHUE 3aJaHHON TPOJIOJKUTEIIBHOCTH BpeMeHHU. [locne 3aBepiieHus
M3MEPEHUS COXPAHUTh MOTYYEHHBINA CIEKTP MO COOTBETCTBYIOIINM UMeHeM (aiiina
(nnenTH(UKAIMOHHBIH KOJT). 3apeTUCTPUPOBATh BCE OCTANILHBIC TPEOYIOIIMECs TaHHbIC B
Kapre I'1.

Ananus

MNPUMEYAHUE

Bo MHOrmX citydasix [uist ObICTPOTO MPECTABICHHS PE3YIbTATOB B ITOJIEBBIX YCIOBHIX
UCTIONB3YEeTCS BCTPOCHHAs! (DYHKIIMS aHATIH3aTOpa HAXOAUTh M aHAIM3UPOBATh MHKHU. B
MCXOJTHOM CHEKTPE U COOTBETCTBYIOIINX MHTEPECYIOMINX 30HAX OMPEIEINISIOT BHICTYAIOIINE
NUKU. B HEKOTOPHIX aHAM3aTopax IJisl MPEAOCTaBICHHSI HEMEIJICHHON OIICHKH
KOHIIEHTPALIUH IPUMEHSFOTCS 3apOrpaMMUPOBAHHBIE (DYHKIIMH, HCTIONB3YIOIINE YHCTHIE
ITUKH, BpeMsl cueTa U KamOpoBoUHbIe KodppuireHts! Cs.

Jns momydeHust 6osiee 3aBepIICHHON OLEHKH UCIOIb3YeTCsl HOYTOYK, COSMHEHHBIH C
aQHAJIM3aTOPOM H BBITIOJHSIOIIME MMpOrpaMMy aHaju3a criekTpa. [Ipu skenaHnnu MoXHO
MOJTHOCTBIO COOPATh MOPTATUBHYIO CUCTEMY, HCIOJIB3YS KOMITBIOTEP HOYTOYK Ha OaTrapesix.
Hwxe cnemyer THMYHAS TOCIEA0BATENFHOCTD OLEHKHU TaHHBIX BPYYHYIO.

JleiicTBue 8
VY CcTaHOBUTH SHEPTreTHYECKHE 30HBI (MHTEPECYIONIHE 00JIaCTH) BOKPYT BBICTYIAIONIUX TUKOB
B CIICKTPC U OIIPCACIINTL SHCPIrU ITNKOB.

MNPUMEYAHUE

[Mpu ucnonp3oBannu Nal(Tl) ciekrpomerpa 0OBIYHO MOXKHO HICHTU(PHUIIUPOBATH U
UCIIOJIb30BATh TOJIBKO JIMHUHM HAanOOJIee BBICOKUX SHEPTUil paAHOHYKIHIA (CepHU HYKIHIOB),
nepeunciennbie B Taommie ['1.

[Tpu ucnonp3oBannn HPGe cructeM, ecim MUk pacnonokeH B mpeaenax,
OTIIMYAIOUIUXCS HA 2 K3B 0T TaOMUYHBIX 3HAYCHUI SHEPTUH, TIPOBECTH MEPEKATUOPOBKY
DHEPreTHYECKON IIKAIbl CIEKTpOMeTpa, uenonb3ys Muctpykuuto I'2a. [{ns cucrem Nal(Tl) -
+10 x3B.

JelicTBue 9

BusyanbHO MpOBEPUTH CIIEKTP HA HAINYHE KAaKUX-JTHOO TOTIOTHUTEIBHBIX TTHKOB.

VY CTaHOBUTH YHEPTETUYECKUE 30HBI BOKPYT 3TUX MUKOB, ONPEACIUTh PACIIONIOKEHNE THKOB
(pHEprUM) ¥ UACHTH(GUIUPOBATH MUKU, HCIOIB3YS COOTBETCTBYIOIIYIO OUOIHOTEKY
panuonykiIuaoB Wik [Ipunoxenwne V.
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INPUMEYAHHUE
[Tpu Hanmu4KUK TakoW BO3MOMXKHOCTH, MOXKET OBITh OCYIIECTBIEH aBTOMaTHYECKHM
MIOMCK, TMO3BOJISIONINI UIEHTU(HULINPOBATD JH00bIE TUKU B CEKTPE U YCTAHOBUTh
HHEPreTUYECKHUE 30HBI ISl 3HAUUTEIbHBIX JINHAN U3 HallICHHBIX.

HeiictBue 10
PaccunTats “9yucThie” MUKH, UCTIONIB3YS CISAYIOIIHA alTOPUTM:

10.1 CymmupoBaTh Bce UMITYJIbCHI B COOTBETCTBYIOLIEH aHAIM3UPYyEeMOil obiacTu

10.2 PaccuuTath cpeqHee 3HaUeHHUE POHOBBIX UMITYIIBCOB C JBYX CTOPOH IHKA 110 TPEM
KaHaJiaM

10.3 s monyveHus 3HaUYeHUs TMKa (DOHOBOTO CYETa YMHOKHUTH PACCUUTAHHOE CpEIIHEE
3HAa4YeHUE Ha YHUCII0 KaHAJIOB B ITUKE

10.4 ns moxydeHus “9uCTOr0” MUKa BBIYECTh (POHOBBIN CUET U3 OOIIET0 KOJIMYeCTBa
UMITYJIbCOB ITHKA

INPUMEYAHUE
BelmieykazaHHbIi alropuT™M NPUMEHUM TOJIBKO JUIS OTAENIbHBIX MUKOB. Onpenenenne
IUTIOINAAM NEPEKPBIBAIOLINXCS ITMKOB TPeOYEeT NCIOIb30BaHUs O0JIee CIIOKHBIX pa3BEPHYTHIX
METO/IOB, a TAK)KE€ KOMIIbIOTEPOB.

JleiicTBue 11
OneHuTs cojiepKaHne paauoOHYKIH/IA B TIOYBE, HCIIONB3YsI CIETYIOUIYI0 (POPMYITY:

co 10-(N-N,)
t-C -p,
I'ne:
C = colepKaHMe B IOYBE H3MEPEHHOTO PaaHoHyKina [KBk/m?]
N = UMIYJbCHI B IIUKE C 3Hepruen E
Np = (hoHOBBIC IMITYJILCHI B TIMKE ¢ dHEprUuei E
t = BpeMs U3MepeHus [cek|
Cs = KaIMOPOBOYHBIN KOA(D(PHUITUEHT AeTeKTOpa Mpu dHepruu E [CMZ] (pesynbraT
Wucrpykiuu 1'18)
Py = U3ydYarolas cnocoOHOCTh HYKIINa pu 3Heprun E

HeiicTBue 12
3aperucTpupoBaTh MapaMeTpbl H3MEPEHUS U aHaIu3a, a Takke pe3ynabrarsl B Kapre I'1.
IIepemecTuThCA Ha CIEAYIONIYIO TOUYKY U3MEPEHUS.

KOHmPOJZb 3A2PpA3ZHEHUA

HeiicTBue 13
[leproanyecku MPOBOIUTH MOHUTOPUHT MAIlIMHBI U TIEPCOHANA, PETUCTPUPOBATH MTOKA3aHMUS,
Bpems, pacnoyiokenne B Kapre Ada u A5 cOOTBETCTBEHHO.

JleiicTrBue 14

ITo oxoHYaHUU U B TEUEHHE 3aJlaHus IIPOBOJUTE MOHHUTOPHHI IICPCOHAJIA U O60py,Z[OBaHI/I$I
(kOHTpOJIB 3arpsi3HEHUS), UCONb3yst MHCTpyKInn AS 1 A8, Wi 3apocuTh MOMOIIIB [ pyris
HHAUBHUAYAJIbHOT'O MOHUTOPUHTA U AC3aKTUBAIIUH.
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} KAJABPOBKA
Mg . CHEKTPOMETPA JJI51
cnekmpomempuu INn-situ I/ISMEPEHI/Iﬁ | N-SI TU

Cmpluz7

Hean
OTkanuOpoBaTh CIEKTPOMETP IS TPOBEACHUS H3MEPEHHit IN-Situ.

Oo6cyxaeHue

Wureprperarus ©3MEpEeHU#, MPOBEICHHBIX 1N-SitU ¢ TOMOIIIBIO TaMa-CIIEKTPOMETPa, TO €CTh
Nepexo]i OT UHTEHCUBHOCTH JIMHUM CIEKTpa K KOHIIEHTPALUU PATUOHYKIIUIOB B
OKpYy’Karolei cpefne, 0a3upyercst Ha JOMYIIEHUH O MPOMOPIIMOHATBHOCTH YKa3aHHBIX
BeNM4MH. J{J1s1 TaHHOTO pachpeaeNeHus paJuoHyKINAa B ToYBe KOA(UIIMEHT TIepexo1a
MOJKET OBITh PACCUUTAH C UCTOJIH30BAHUEM XAPAKTEPHBIX IS JETEKTOpa 3HAUCHU

3¢ (heKTHBHOCTH M KOI(PPUITMSHTOB TIEPEHOCA B OKPYKAIOIICH cpejie Uit KOHKPETHOM
reOMEeTPHUH UCTOYHUK-IETEKTOp. B oTiinune ot 1abopaTOpHBIX aHAIU30B MPOO OKpYyKaroIei
cpenpl (pu KOTOPBIX [T KaTHOPOBKHM OOBIYHO UCTIONB3YIOTCS CTAHIapPTHBIC PaIHOAKTHBHBIC
UCTOYHHKH), KaTMOPOBKA raMMa-CIICKTPOMETpa /ISl U3MepeHHii IN-Situ TpedyeT coueTaHust
U3MepeHuil KamnOpoBKH 3(P(PEKTUBHOCTH AETEKTOpA M PACYETOB MepeHoca (HPOTOHOB.

Pacnipenenenue paainoHyKINIOB Ha/B MOYBE OOBIYHO HEU3BECTHO & PriOri, a ONMUCHIBAIOLIHE
KOHIIEHTPALUIO ()YHKIIUU OOBIYHO alllIPOKCUMHUPYIOTCS C IIOMOILIBIO ONPEASIIEHHBIX MOJIETIEH.
B GonpimmHCTBE CitydaeB pacnpeieleHne HCKYCCTBEHHBIX PaJIMOHYKIIM/IOB B TOYBE MOXKET
OBbITh OMMCcaHO (PYHKIMEN SKCIIOHEHIIMATBHOTO YMEHBIUIEHUS PACIIPEeNICHHS ¢ YBEIUUCHUEM
riyOuHBI ci04 3aneranus. [Ipy 3ToM BaKHOM XapaKTEpUCTUKOM SABJISIETCS TapamMeTp
penakcanuu Ha enuHUNy iomiaau p/o. Cpasy mociie aBapiu Ha peakTope TaKue
XapaKTEpUCTUKH, KaK BPEMs-3aBUCHMOE paclpe/ielieHUe PalMOHYKIUA0B B IIOUBE U UX
MUTpanus B 6osee riIyOoKue cIou MOYBBl UTPAIOT HE3HAUYUTENBbHYIO poiib. Pekomengyemoe
cpejHee 3HaUYCHHE peNaKcaluu Ha exuHuLy wiomam (p/a) cocrasiser 0.3 riem?. cmonb3yst
B KaUECTBE JONYLICHNs YPOBEHB IIOBEPXHOCTHOTO 3arps3HEHHS, MOKHO HEIOOLIEHUTD
YPOBEHb KOHIICHTPAIIUU PAJIMOHYKJIH/IOB B MOUBE ¢ (PaKTOPOM HeonpeaeneHHocTH 1o 2 [14].
B ciydae cBexuX BbINAaJECHUN IPEIIIONAraeTcs, 4YTO paJuOaKTUBHBIE MaTEpUalIbl PABHOMEPHO
pacnpeziesieHbl Ha TOPU30HTAIBHOM MOBEPXHOCTH U MOJIHOCTHIO HAXOASTCSI Ha TOBEPXHOCTH
3€MJIH, TO €CTh, HE pacCCMaTPUBAETCA UX IPOHUKHOBEHUE B O0Jiee rIyOOKHE CIIOH MOYBHI.

OcHOBOW KamMOPOBKH SIBISIETCSI IOAXO/, MPEJIOKEHHbIN nmepBoHavansHo H. L. Beck et al.
[14] B Hauane 60-x roaoB u nepecmoTpeHHsbIl 3aTeM B [10]. OTHOILIEHUE CKOPOCTH CYETa B
ypctoM nuke (Rf) XapaKTepUCTHUECKOM JIMHUU K TOBEPXHOCTHOM KOHIEeHTpanu# (Asg)
JAHHOTO PA/IMOHYKITHJIA MOKET OBITh BBIPAXKCHO KaK MPOM3BEICHHE TPEX KOAPPHUIINEHTOB,
KX 13 KOTOPBIX MOXKET OBITh OMPEIEIICH OTICIbHO:

¢ R_R R, @
A, R, & A,
I'ne:
G = KaIMOPOBOYHBIN KOA((UITMEHT AeTEeKTOpa

Ry/® = ko3hUIHEHT OTKINKA IETEKTOPA; YPOBEHb UMITYIILCOB ITHKA BCIIEACTBHE
€MHUYHON NMEPBUYHOM MIIOTHOCTH MOTOKa ()OTOHOB € SHeprueit E, monagatomiero
Ha JIETEKTOP BIOJb OCH JeTeKTOpa (0OBIYHO HA MEPEIHIO0 MMOBEPXHOCTH IETEKTOPA)

Ri/Ro = ko3¢ uuueHT yriaoBoii NonpaBky; HEOOXOAUM JUIS y4eTa yriIOBOTO OTKIIHKA
JETEKTOpa
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®/As =reomerpuueckuii K03()HUIUEHT; 00IIast IIOTHOCTH MOTOKA (POTOHOB, MMAIAFOIIETO
Ha JICTEKTOP, Ha IMHUILY KOHIIEHTPAIIMH WJIH BBIMIABIIETO KOJIMYECTBA
PaIMOHYKIIH/IA

B JaHHOM CJIy4da€ KOHICHTPAIUA MOXKCT OBITh npeacTaBjiCHa aKTUBHOCTBIO HA CAMHHUILY
06’I)CM3., MacCChI WJIN IJIOIAAu IMOBEPXHOCTH.

KoaddutmeHT yrioBoii monpaBKy JJisi TePMaHUEBBIX JIETEKTOPOB C COMTOCTABUMBIMU
JTMaMeTpaMu U JUTMHOW OM30K K 1.
Ipenocrepexenusi / OrpaHuveHust

KanubpoBka criekTpomeTpa st IPOBEICHUs TaMMa-CIIEKTPOMETPHUH iN-Situ 1o/mKkHa
OBITH NMPOBEJICHA 3apaHee — JI0 JIF0O0Tr0 MCIIOIb30BaHUS.

IIpu6opsi / Pecypcenl

» CnexkTpomerp
» CeptudunupoBaHHble peepeHCHBIC TOUCUHBIE HCTOYHUKI

JleiicTBue 1

[TpoBecTn KanuOPOBKY SHEPTHH, UCTIONB3Ys MHCTpyKImio [ 2a.
I'eomempuueckuit ko3gppuyuenm DIA

JleiicTBHe 2

Onpenenuts ko3 uiment ®/Ag i muka B SHEpPreTHYeckoM criekTpe E, ucmonb3ys
Pucynox I'2.
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PUCYHOK 2

®/As KAK ®YHKIHWSA SGHEPTUU ®OTOHOB I1PU PACTIPENEJIEHUN NCTOYHUKA
HA TTOBEPXHOCTH (HA BbICOTE 1 M HA I 3EMJIEN)

®/A
N
N
1

T
10 100 1000 10000

Dueprus k9B

INPUMEYAHUE
VYkazanusie Ha Pucynke ['2 3Ha4eHHsI COOTBETCTBYIOT CUTYallMA PABHOMEPHOTO
pacrpezeNieHus: paJuoOHyKINA0B Ha TIOCKOM MOBEPXHOCTH 0€3 MPOHUKHOBEHHUS
PaIMOHYKJIUIOB B TIOYBY; B JAHHOW MOJIEJIM HE YUUTHIBAETCA BKJIAJl COAECPKAIIMXCS B
BO3/1yX€ PaJUOHYKIINIOB.

Koyppuuuenm omrknuxa oemexkmopa R, | ®

JeiicTBue 3
Omnpenenuth k03 duimeHT Ry/D myrem npoBeieHNs KaTHOPOBOYHBIX U3MEPEHHIA
CepTUGHUIUPOBAHHBIX Pe)ePEHCHBIX HCTOYHHKOB [9)].

3.1.  PacmonoXuTh UCTOYHHMK Ha PACCTOSIHHH, 10 KpailHEeH Mepe, 1 M OT AeTeKTOpa U Mo
OOBIYHBIM YTJIOM 110 OTHOIIEHHIO K JIeTeKTOpy. Hauath cheM TaHHBIX.

NMPUMEYAHUE

HcTouHMK moMenIaeTcst BI0JIb OCH CHMMETPUH JIETEKTOPa Ha PACCTOSTHHH,
MIPUEMIIEMOM JUTSI HCITYCKAHUS YE€TKO MapajuIeIbHOTO Myyka ()OTOHOB Ha IEePETHIOI0
MOBEPXHOCTH JCTEKTOpA.

BpewMst usmepeHus 10JDKHO OBITH BRIOPAHO B 3aBUCUMOCTH OT MHTEHCUBHOCTH MTHUKOB,
KOTOpast 3aBUCUT OT aKTUBHOCTH UCTOYHUKA U 3P ekTuBHOCTH eTekTopa. CienyeT OCTaBUTh
JIOCTaTOYHO BPEMEHH JJIs TTOJTyYEHUS XOPOIIeH CTATUCTHKH CUeTa JIJIsi IPUHUMAEMBIX BO
BHUMaHKE TTHUKOB (TaKUM 00pa3oM, 4TOOBI CTATUCTHYECKas OIIMOKa ObuTa MeHbIe 5%).
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3.2.  Paccuurtarh MI0THOCTH NMOTOKA, HE TIOMABIIETro Ha 3(pPEeKTUBHBIN LIEHTP KpHUCTasIa

JIETEKTOpA:
_ APy oy
(O A e’re
I'ne:
A = aKTUBHOCTb UCIIOJIb30BAHHOT'O HCTOYHHKA
Py = W3JIyyarolas CriocOOHOCTh HYKJIMJA MPH dHeprun E
Ua = kod(pHIMEHT OCabICHHs B BO3LYXE U raMMa-nydeit seprun E [em™]
X = paccTOsTHHE B BO3/IyXE€ MEXKIYy KOHTCHHEPOM C MPOOOH 1 BepXHEH MOBEPXHOCTHIO
neTekTopa [Cm]
Uh = koo uLHeHT ocabneHus B KOHTeiiHepe ¢ mpoGoii [em™]
y = paccTosHHE B KOHTEHHEpe ¢ IpoO0i, KOTOPOE AOJKHBI TPOMTH raMMa-Iy4n Ha
IYTH K JIETEKTOPY [CM]
r = paccTOsHUE OT UCTOYHHKA 10 () (EKTHBHOTO IIEHTPa KpHUcTalia [CM];

i. mis E>1 MaB s dekTuBHBIIH IIEHTp KpHUCTAILIA IS TaMMa-Iydeil pacioaokKeH
MPUMEPHO B T€OMETPUIECKOM IIEHTPE KpUCTalIa

ii. mrst E<0,1 M»B a2 deKTHBHBIH IEeHTp KPHCTaIa sk raMMa-Tydei HaXOQUTCS
MIPUMEPHO Ha TIepeTHEl MOBEPXHOCTH KPHUCTAILIA

iii.B AMana3oHe YHEPTUil MKy IBYMS YKa3aHHBIMH 3HAYEHHSIMU OIICHKA CPEIHETO
MIPOHUKHOBEHHUSI OCHOBBIBACTCSI HA KOA((DUIIMEHTE TOTJIOMICHHS KPUCTAILIA

_11- e (ud+1)
mn 1-e™
i = koodduument ocnabnenus B Ge nerekrope mpu suepruu E [ev™]

d = rommuHa repMaHUEBOro KpUcTawIa [cm]
do = paccrosiHre MeXly BEpXHEH MOBEPXHOCTBIO JIETEKTOPA M KPHUCTAILIOM [CM]

+d, +x

3.3.  CHATH CHEKTP U ONPEJETUTh CKOPOCTh CYETA B IIMKE MOJHOTO MOTJIOMIEHUS

3.4.  CHATb CHEKTp NpU OTCYTCTBUM UCTOYHMKA U BBIYECTh U3 U3MEPEHHON paHee CKOPOCTH
cyeTta J1t000M BKIIal B MUK (OoHA

3.5.  ns onpenenenus Ry/® paznenuts mojaydyeHHOE 3HAUCHHE CKOPPEKTUPOBAHHOI
CKOpPOCTH CUeTa Ha TIOTHOCTh OTOKA

3.6.  IIpoBectu Takue U3MEPEHHs I PA3INYHBIX YHEPTUil (MapayieIbHO WIH OTACIBHO)

3.7. Hanecrtu Ha norapupmuyeckuii rpaduk TOUKH 3HaUeHUH Ro/® 17151 pa3muaHbIX
SHEPTHUH U IUTABHO COCIMHUTHL UX KPUBOMI
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KanudpoBka cnexkTpomerpa 1Jst

H3MepeHuii in-situ Huempykyus I'la, Cmp. 5uz 7

PUCYHOK T3

TUITNYHbIN KOSQOUIMEHT OTKJIUKA JIJIS1 Ge AETEKTOPA I1PU
OTHOCHUTEJIbBHOU DODPEKTUBHOCTU 22%

100
=
= 10 1
g ]
0:0
1 T T
10 100 1000 10000
Oneprus k9B
INPUMEYAHUE

CyIecTByOT /1Ba OCHOBHBIX THIIAa G€ TETEeKTOPOB, UCIIOJIb3YEMBIX JIIS TIeNeh
CIIEKTpOMETPpUHU. MEpTBBIN CJIOW HApYKHON MOBEPXHOCTH, OTACISIONIUN CITydaiiHOE
00JTyueHure, Tak Ha3bIBAEMOT0 P-TUIIA JETEKTOpa - ToJe, N-TUMa - Toubie. OcinabiieHue B
MEPTBOM CJIO€ MPUBOAUT K OrpaHUYeHHIO YPPEKTUBHOCTH (POTOMHKA, OCOOEHHO B
HU3KOdHEpreTHIeckoM auamna3one. [1o 3Toi mpudrHe JeTeKTOPBI N-THUITa 0OBIYHO BBITYCKAIOT
C TOHKMM OKHOM M3 JIETKOTO Matepuaa (Hanpumep, B€) aiist pactmpenus quamna3ona
MPUMEHUMOCTH MPUOOpa Ha U3MEPEHUE HU3KOYPOBHEBOTO ramMma- U R-uznydenws. [Toatomy
JETEKTOpHI N-TUIa OoJiee YyBCTBUTEIbHBIC U XPYIKHE, U JOJDKHBI HCIIOJIB30BAThCS C 0COO0M
OCTOPOXKHOCTBIO JUIS U3MepeHuH IN-Situ. Xots 06a Tuma npruOopoB TPUMEHUMBI,
MPeoYTEeHNE, €CITU 3TO BO3MOXKHO, CJIeIyeT OTIaTh Oosiee MPOYHBIM AETEKTOpaM P-THIIA.
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Kanu6poBka crnekTpoMerpa s
H3MepeHuii in-situ Huempykyus I'la, Cmp. 6 uz 7

Kosgppuuuenm yznoeoii nonpasxu R; IR,

JleiictBue 4

Onpenenuts KO3(GGUIMESHT YIIIOBOM MONPABKH ITyTEM U3MEPEHUS N3MEHEHHUI

3 PEeKTUBHOCTH CUETA AETEKTOpa Kak PYHKIIMHU yriia mageHud GoToHOB (U), U UCTONb3YsI
JIAHHBIE YTJIOBOTO pacIpe/IeleHUs IIIOTHOCTH U3 [14].

4.1. V3mMepuTh CKOPOCTH CUETA B YUCTOM MUKE (CKOPOCTH CYETa B IIMKE MUHYC JIFO00i
¢onoBbIii cueT B niuke) Ri(1), Cmob3yst TOYSUHBIH HCTOUHKK, PACTIONOKEHHBIH Ha
YCTaHOBJICHHOM PacCTOSIHUH, IO KpaiiHel mepe, 1 MeTpa oT Kkpucraiia, U U3MEHSTh
yron nagenus ¢ maroM B 10°9=0° (06bI4HO, HA HEPEHIO HOBEPXHOCTh JAETEKTOPA)
u 9=90°

4.2.  Pasgenuts 3naueHue Ri(1) Ha ckopocTh cueta Ro, MONydeHHYIO B IEPBOHAYATIHLHOM
MIOJIOKEHUH UCTOYHMKA. HaHecTH mosrydyeHHble 3Ha4YeHNsI OTHOCUTEIBHOTO OTKIIMKA
R¢(9)/Ro st Kaxkaoro yriia najeHust i COSTUHUTh TOUKHU TUIAaBHON KPHUBOM

4.3. HaiiTu yncneHHOE 3HaYEHHE CIEAYIONIETO BhIPAKEHUS:

"20(9) R, (0)
® R,

dd

R _
R

[¢] 0

JlaHHbIE 0 pacTpesieleHnH yriioBoit monpasku ®(V)/® mMoxHO B3aTH B [14].

4.4. TlponenaTh aHAJOTHYHYIO MPOLEAYPY JUISI HECKOJBKHUX SHEPTUI M HAHECTH
noy4deHHble 3HaYeHus Ri/R, st kax o sneprun. COeTMHATH TOYKH TJIaBHON
kpuBoii (Cm. Pucynok I'4)

JleiictBHe 5
PaccunraTh kanmuOpoBoUHbIE KOAPPHUIIMEHTHI AETEKTOpA JUTS PA3IMYHBIX SHEPT U MyTeM
MEPEMHOXKECHHS TPEX CIeAYIONUX KO3 OUITMEHTOB:

Hanectu Ha norapu@muueckylo mKainy noixydyeHHble 3HaueHUst Cf OTHOCUTENBHO SHEPIHH,
COCIMHUTH TOUYKH IVIABHOW KPUBOM M COXPAHUTh AMArpaMMy B JKypHaJIe CIIEKTpOMETpa.

NNPUMEYAHUE
Ecnu ay1s1 orieHKr u3MepeHuit iN-Situ KCrosib3yeTcsi KOMIBIOTEP C COOTBETCTBYIOIIEH
MPOrpaMMOi, 11esIecoo0pa3HO BBECTH 3HAUYCHUS YKa3aHHBIX KOO PUIIMEHTOB B (aii,
COXPaHMUTh U UCIOJIL30BATh JaHHBIE KaK MmapameTpsl 3 (HEeKTUBHOCTH AJI JAHHOTO BUJA
T€OMETPUH U3MEPEHUM.
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Kanu6poBka crnekTpoMerpa s
nu3MepeHuii in-situ Huempykyus I'la, Cmp. 7 uz 7

PUCYHOK T4 .
SHAUYEHISA KOOODOUITUEHTA YIJIOBOU ITOITPABKH
JJIA TEPMAHUEBBIX JIETEKTOPOB

1.8 S :

Koaddunment

YIJI0BOM ITOIIPaBKU
'[-a -

L

08 -

0.& [

1¢ 1H) 1000

Oneprus k3B

MNPUMEYAHUE
3HaueHHe JaHHOTO Kod(duinenTa (kak GYHKIHS SHEPTUH) OYSHb CHIIBHO 3aBUCHT OT
reOMETPHH JeTeKTopa (HeOOIBIION TUCK WITH JUTHHHBIN CTEPIKEHB), B CBSI3H C YEM TPYIHO
NPEIOCTaBUTh AUArpaMMy, KOTOpasi Obl IOAXO/IHIIa K UCTIOJIb30BAHUIO BO BCEX ciydasx. Ha
PHCYHKE MPECTABICHBI TPH PAa3INUHBIC TAPbl KPUBBIX JJIS pacipeaeIeHUs] HCTOYHUKA,
KOTOPBIH SIBIIICTCS OJJHOPOIHBIM IO TiyOuHe () ¥ BUAY MOBEPXHOCTH ( -------- ).-LuD
— COOTBETCTBEHHO JUTMHA U AUAMETpP KPHCTaILIA.
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Buvinonusemcs: WHCTPYKINUA T'16

) BBICTPAS KAJIUBPOBKA B Cmp.Lus 2
I’ pynnot o CJIYYAE ABAPUMHOU
cnekmpomempuu IN-Situ CUTYAIIAN

Hean
[TpoBecTu OBICTPYIO KATHOPOBKY HEOTKATHOPOBAHHOTO PaHEe CIIEKTPOMETPA LIS
NPOBEJICHUS M3MEPEHUiT IN-SitU B ciTyyae aBapuiiHOW CHTYaIlHH.

Oo0cyxaeHue

XKenarenbHO MPOBOAUTH ETABHYIO KaTOpoBKy criektpomerpa (Muctpykius ['1a) mo ero
WCIIOJIb30BAHMS B aBapUITHOM paJuallnOHHON cuTyaunu. OJJHaKO MOXKET OKa3aThCs
HEO0OXOIMMBIM HCII0JIb30BATh CUCTEMY, HEOTKAIMOPOBAHHYIO /IS CIIEUAIBHOIO
UCIIOJIb30BaHuU IN-SitU (MOPTaTUBHBIE WK TIEPEHOCHBIE TaMMa-CIICKTPOMETPHI B
HCCJIEI0BATENbCKUX HHCTUTYTAX, YHUBEPCUTETAX, JIA0OPATOPHUSIX KOHTPOJIS MUIIEBIX
IPOJYKTOB H T.J., KOTOPbIE UCIIOJIB3YIOTCSI HHBIM 00pa3oM B Apyrux 1eisx). [IposeneHue
OBICTPOI KaTMOPOBKH /10, BO BPEMSI HJIH JIaXKe TIOCIIe U3MEPEHHI MOKET MTOMOYb B OILIEHKE
YPOBHS paHOAKTUBHOTO 3arpsizHeHus. [ monydeHus 3HaueHui KaauOopoBOYHOTO
kodpdunmenta Cr HCTIONB3yeTCs CIIeAYIOMas IPOIEaypa.

Ipenocrepexenusi / OrpaHuveHust
['epMaHueBBIi JETEKTOP, UCTIOIB3YEMbII OOBIYHO IS JPYTUX LieJel, KpoMe raMMa-
CIIEKTPOMETPHUH IN-SitU, MOXKET OKa3aThCsl HEMOIXOISIIIMM JUISi TEOMETPUH, TPEOYyeMOo#t st
MOJIEBBIX M3MEpEeHHiA. Beeraa moMHUTE 00 OMMACHOCTH YTEUKHU )KHUIKOTO a30Ta MPH YCTAaHOBKE
JIETEKTOpa B paboydee MOJI0KEHNE IPOBEICHHS N3MEPEHUI.
To4yHOCTH H3MEpEeHNH NPU MPOBEIEHUH OMMCAHHON HIDKE ObICTPON KanuOpOBKU
HaXOJUTCS B mpenenax Qgaxkropa 2.

IIpu6opsi / Pecypcenl
» Crekrpomerp
» CeprudunupoBantsie peepeHCHbIE TOUSYHBIE HCTOUHUKH

JleiictBue 1
Onpenenuts O/Ag U HHTEPECYIOIIEH SHEPTUH, HCIOIB3Ys PrucyHok I'2.

JleiicTBHE 2

Br1Oparh ToueuHBIl TaMMa-UCTOYHHUK C TPUEMIIEMO JUTUTEIbHBIM NIEPUOJIOM MOTypacaaa u
JMHUEH/TUHASMH TaMMa-U3JTy4eHHsI B CPSIHEM YHEPreTHYECKOM JTarna3oHe (XOpOomiM
BEIGOPOM sIBIIsIETCS ' CS ¢ iHuei 662 koB).

JeiicTBue 3
Onpenenuts 3HaueHue R/ mist 3T0M MUHUK, BBIMONHSS ToJabKO [eiictBus 3.1 - 3.5
WNuctpykiuu I'la.

HeilicTBue 4

Cnuenath konuio Pucynka I'3 u HaHecTH mosrydeHHOe 3HaueHne Ry/®. HapucoBats KpuBYyIo,
napajuIeIbHYI0 UMEIOIIEHCsT KpUBOH (D PEeKTUBHOCTH TaKUM 00pa3oM, 4TOOBI HOBast KPUBAst
MPOXOJIMJIa Yepe3 HAaHECEHHYIO0 HOBYIO TOUKY.
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BricTpas kaanOpoBKa B ci1yyae apapuiiHON CUTyallun Hnempykyus I'16,Cmp.2 uz 2

JleiictBHe 5

Onpenenuts Ry/® 1y1st HHTEpECYIONIEH SHEPTUHU C TOMOIIIBIO MTOJYYEHHON HOBOW KPHBOM
3¢ (HEeKTHBHOCTH.

JleiicTBHE 6

[Mpunste 3nauenne Ry/R, mis uHTepecyromeit sHepruu 3a 1 u paccuurtars 3HaueHue Cy,
ucnonb3ys popmynny B Mactpyknuu ['1a.
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Buinonnaemcs. UHCTPYKIUSA I'2

Tpynnoii usomonnozo I'AMMA-CIIEKTPOMETPUSA Cmp.luz S
ananusa B IABOPATOPHBIX YCJIOBUSX
Heanb

OnpenenuTh KOHIIEHTPAIMIO TaMMa-H3Iydaresiei B BO3Iyxe, MOYBe, MULIEBBIX MPOAYKTaX,
BOJI€, MOJIOKE MJIH JIFOOBIX JPYTrUX Mpo0ax, KOTOpast MOKET OBITh COMOCTABJICHA B
nanpHeimem co 3HaueHusMu J[YB u o6mumu ypoasmu aeiicteus (OY D).

Oo6cyxaeHue

JlanHass MeTOMKa U3MEPEHUS UCTIOJIB3YETCS JIJISl OTPEIeTICHUST KOHIICHTPAIIMA raMMa-
U3JTYYaloUINX paauoHyKInIoB ¢ sHeprueit ot 50 k3B mo 2000 k3B B mmpokom auanazoHe
po0. OHAKO TPEANoaraeTcs, YTo Mojab30BaTellb UMEET HEKOTOPBIA OINBIT M HABBIKU B
MIPOBEJICHUHN TraMMa-CIIEKTPOCKOTIHH, IOCKOJIbKY OIMMCAHNE BCEX HEOOXOMUMBIX JeTallei st
HEONBITHOTO MOJIH30BaTENsI HE BXOAUT B IIEJIM HACTOAIIETO JOKyMeHTa. /[eTanbHoe onrcanue
METOMKH MOKHO HaiTH B [15], 00CykIeHHEe TPUMEHEHHE METOAUKH [Tl UCCIICTOBAHMSI
paanoaKTUBHOCTH OKpY»Karotei cpenbl — B [16].

[Tepen npoBeneHreM u3mMepeHust 10001 MpoOkI ClieAyeT OTKATUOPOBATh CIIEKTPOMETP.
Hcnone3yiite Unctpykuuto [2a mns kanubposku sHeprun, MacTpykimio ['26 — st
KaTUOPOBKH d(PPEKTHBHOCTH.

B pe3ynbpTaTe ramMmma-crieKTpOMETPUU COOTBETCTBYIOLINM 00pa30M MOJTOTOBICHHOMN MpOObI B
CBUHIIOBOM JJOMHKE IOJIY4alOT CIIEKTPhI, KOTOPBIE aHATU3UPYIOTCS HA MPEAMET MOJI0KEHUS
MUKOB U UX WHTEHCUBHOCTU. DHEPTUU MTUKOB UCIOJB3YIOT I UACHTU(PUKAIIUU
PaZMOHYKIIN/I0B, UHTEHCUBHOCTH ITUKOB MIPE00Pa3yI0T B yPOBHHU KOHILIEHTPALUH
PaIUOHYKIIUIOB.

I'eomeTpus n3mMepeHus, yCTaHOBJICHHAS JJISI HU3KOYPOBHEBBIX TIPOO, MOXKET OKa3aThCs
HEeaJIeKBATHOM I TPo0 ¢ 00Jiee BRICOKOIM aKTUBHOCTHIO, B CBSI3U C UeM I1eJIeCO00pa3HO
YCTaHABJIMBAThH PA3IUYHBIC TTApaMETPHI AETEKTOP-IPo0a, odOecreunBaronue OObITYI0
rHOKOCTh U3MEPEHUS P00 B IIMPOKOM JTHAIIA30HE AKTUBHOCTH.

TpynHO MPEaOCTaBUTh ACTATHLHOE OMMCAHKUE TAIOB MPOLIEIYPHI I BCEX PA3TUYHBIX BHIOB
CIEKTPOMETPOB, PO uiu reomeTpun uzmepenus. [loatomy B nannoit Muctpykiuu
npeJcTaBieHa 0030pHas Npoleaypa.

Pe3rome

O0bekT

aHa/Iu3a; IN'amma-uznyyaromue paauoHyKIUIbI

IeomeTtpusi: CrannaptHbie (OpMBI IPOOBI, COOTBETCTBYIOLINE BUAY MPOOBI, B IBYX
MOJIOKEHUSIX (BOJIM3U M HA PACCTOSHHN)

Buabi npoo: Boszayuineie GpuibTphl, Mo4Ba, Tpara, MUIIEBbIC TPOAYKTHI, BOA, MOJIOKO

Marpuua: B 3aBucumoctu ot BUja npoobl

MIA: 0.01 — 1 bk (B 3aBucHMOCTH OT 3()()EKTUBHOCTH JE€TEKTOPa, (hOHA U
BPEMEHH U3MEPCHUS)

Bpemsi

H3MepPeHUsl: 100 - 1000 cexynx

To4YHOCTB: +5% - +20 % (B 3aBHCHMOCTH OT TeoOMeTpHH, 3G (HEKTUBHOCTH AETEKTOPA,

TOYHOCTH KAJTMOPOBKH, YPOBHS 3arpsi3HEHUs, PaAHMOHYKINIA U T.1I.)
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l'amMMa-cneKTpoMeTpHs B JIA00PATOPHBIX
YCJIOBHSAX HUncempyxyusn 12,Cmp. 2u3 5

Ipenocrepe:xenusi / OrpaHuveHust

ITo mpakTHYeCKHM COOOpakeHUSIM CleyeT nepecMoTpeTs MHCTPYKILUIO € TeM, YTOOBI
B Hell ObLIM OTpa’keHBI 0COOCHHOCTH KOHKPETHOTO CIIEKTPOMETPA M TEOMETPUHU U3MEPEHHUS,
JUIS KOTOPBIX OHA Oy/1eT MPUMEHSATHCS.

HE n3MmeHsATh yCTaHOBKU M HACTPOMKHU CUCTEMBI, a TaKyKe F€OMETPUIO U3MEPEHUs
nocje KaauOpOBKH.

Crnenyet pa3aenuTb MeX1y co00i mpoObl ¢ pa3TUYHBIMUA YPOBHSIMHU
pannoakTUBHOCTU. He cienyetr mpoBoIUTh U3MEPEHHE BEICOKOYPOBHEBOM MPOOHI
JETEKTOPOM TSI HU3KOH aKTUBHOCTH U HA000poT. CiietyeT ObITh 0U€Hb OCTOPOKHBIM BO
n30exaHue Jr00ro 3arpsiI3HEHNS CIEKTPOMETPA U OKPYXKAOIIETro €ro NpoCTPaHCTBa.

HacrositensHO pekoMeHayeTCs COXpaHATh B )KypHaJle CIIEKTPOMETpa 3alMCH BCEX
OTHOCSIIMXCS K CAMOMY CIIEKTPOMETPY JAAHHBIX, a TAK)KE apaMeTPOB MPOObI U U3MEPEHUH.

Ipu6opsl / Pecypcebl

» Jerexrop cuuaTrutsnnonnsiii Nal(Tl) u/wmu monynpoBoannkoBeiii Ge (pekoMeHayeTcst
HPGe)

Amnanu3zatop (peKOMEHIYeTCs MPSIMOE MOKITIOYSHUE K KOMITBIOTEPY JIJIsl OIIEHKHU JTAaHHBIX )
CBUHIIOBBINA JOMUK

Cocynpl T Ipo0, ONMTUMHU3UPOBAHHBIC IS PA3IMYHBIX BHOB P00 U T€OMETPUH
U3MEPEHUIN

CeprudunupoBaHHbie peepeHCHbIC TOUCUHBIC HCTOYHUKH

Y YVV

H3zmepenue

JleiictBue 1

HpOBCpI/ITL C IIOMOIIBIO PYKOBOACTBA CIICKTPOMETPA IMMPABUJIBHOCTL €TI0 YCTAHOBKH. [[J'IFI
MNpeaAOTBPAIICHHUA 3arpsA3HCHUA 3alllUTUTh BHYTPCHHIOKO IMMTOBEPXHOCTH CBMHIIOBOT'O JOMHKA U,
0COOEHHO, JIETEKTOP TJIACTUKOBOM WJIM AIFOMUHUEBOH (DOTBIOM.

JleiicTBHe 2
Brmrounts getexrop. [IpoBepuTh 6a30BbIe MapaMeTpsl, UCTIONb3ys MHcTpykiuto ['3.

JleiictBHe 3

[TpoBepuTh KATHOPOBKY PHEPTHH C MTOMOIIBIO BEIOPAHHBIX TOYCUHBIX UCTOUYHUKOB. Eciu
TIOJIOXKEHHSI TUKOB HE HAXOMATCS B Mpejienax 2 K3B OT XapaKTepuCTUYECKHX YHEPTUH,
MIPOBECTH TTOBTOPHYIO KaTMOPOBKY SHEPTETHIECKON IIKAIBI CIIEKTPOMETPA, HCTIOIB3YS
Huctpykruto ['2a.

HeilicTBue 4

VY CTaHOBHTH MPEIIOIaracMoe BpeMsl ISk H3MEPEHHUs TpoOkI (B aBapUitHON CHTYaIliH OOBIYHO
100 — 1000 cex) 1 HayaTh U3MepeHue poHa Mpu OTCYTCTBUU TPOOBI B JOMUKE (HITH C
XOJIOCTOM TPO0O#A, €CITH UMEETCS B HAWYKHK). J{j1st qanbHeiIeii ONEeHKH 1 KOPPEKIUH
pe3yabTaTOB U3MEPEHUH TIPOOBI COXPAHUTH (DOHOBBIN CHIEKTP MO HICHTU(DUKAITMOHHBIM
kosoM. Crenath COOTBETCTBYIOIINE 3aIMCH B )KypHAJIE CIIEKTpOMETpa.

146



l'amMMa-cneKTpoMeTpHs B JIA00PATOPHBIX
YCJIOBHSAX HUncempyxkyus 12,Cmp.3uz 5

JleiictBHe 5

B skypHase crieKTpoMeTpa 3aperuCTPHPOBATh XOTS ObI CIICAYIOIINE TaHHbBIE!
i. Bun u npeHTH(UKAIIMOHHBIN KOJT IPOOBI

ii. ['eomeTpust TPOOBI ¥ U3MEPEHHUS

iii. Bec u maTpuria mpo0st

iv. Jarta u Bpemsi u3MepeHuUs

V. W nenTudukaoHHbIi Kol (POHOBOTO CIEKTpa

JlelicTBHE 6

[TomecTHTb cocy/ ¢ TOATOTOBICHHOM MPOOOH B TpeOyeMoe MOJI0KEHHE, YCTAaHOBUTD BPEeMs
U3MEpPEHUs U HayaTh CheM JaHHbIX. [IpoBepUTh pu HEOOXOIUMOCTH MEPTBOE BpEMS U, €CIIU
mepTBoe Bpemst > 10%, moMecTHTh cocya ¢ mpoOoii B APYroe Mpeaonpeie]ICHHOE TOJI0KEHUE
(BbiIIIIE).

INPUMEYAHUE
Bpewmst u3mepenus 3aBUCUT OT KOJIMUYECTBA MTPOO, KOTOpbIe HEOOXOANMO U3MEPHUTH,
3 PEKTUBHOCTH JETEKTOPA, MPEANOJIaraéMoi akTUBHOCTH U T.JI.

JleiictBue 7/

CoxpaHUTh U3MEPECHHBIN CIIEKTP MO HIACHTH(PUKAITMOHHBIM KOJIOM. 3aperucTpUpOBaTh
peasibHOE BpeMs U3MEpeHus B KypHasie criekTpoMerpa u Kapre ['2. Crenatb momMeTku, ecim
CIICKTP I/I/I/IJ'II/I (l)opMa JIMHUHU ITOKa3aJIMCh BaM COMHUTCIbHBIMU.

JleiictBHe 8
[ToBTopuTh JlelicTBus 5 — 7 117151 BceX MOATOTOBIICHHBIX JIJI U3MEPEHHS TIPO0.

Ananus

INPUMEYAHMUE
BOoJBIIMHCTBO CYIIECTBYIOLIMX B HACTOSIIEE BPEMSI CUCTEM CIIEKTPOMETPUU UMEIOT
BO3MOHOCTh aHAJIM3UPOBATH COXPAHEHHBIE CIIEKTPhI OJJHOBPEMEHHO C IPOBEACHUEM
HU3MEPEHHI OCTATBHBIX MPOO.
BOJIBIIMHCTBO CIEKTPOMETPOB MM KOMIIBIOTEPHBIX MPOTPaMM OLIEHKH
MIPOMBIIIICHHOTO TIPOU3BOJICTBA UMEIOT BCTPOCHHBIC (DYHKITMH BBITIOTHEHUS
HIKECIIEIYIOIINX ICUCTBUM.

JelicTBue 9
O1eHUTh CIEKTPBI, ONPEIEIUTh YUCThIE MMUKH JUI HalIeHHBIX TMHUHA U CKOPPEKTUPOBATh UX
C YU4ETOM MHTEHCUBHOCTH (POHOBBIX JHHUH, Hcronb3ys [eiicrBue 10 Unctpykumu I'1.

JleiictBue 10

WnenTudunupoBats pagioHyKIHIbl, OCHOBBIBAsSCH HA YHEPTHU CIEKTPOB. Takue qaHHbIe JUIs
PAAUOHYKIINAOB, KaK IICPHUO ITOJYypaciiajia, MHTCHCUBHOCTU I'aMMa-rU3JIYUCHUA, SHCPIUd,
MOYKHO B3STh U3 DJIEKTPOHHBIX MJTM TBEPJBIX KOHUIA JOCTOBEPHBIX U peepeHCHBIX
onbInoTEK PAAUOHYKIIHNAOB. Pacneyarats OHCPI'uu, 30HbI IIMKOB, CTATUCTUYCCKHUEC OILINOKU
cyera.
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l'amMMa-cneKTpoMeTpHs B JIA00PATOPHBIX
YCJIOBHSAX Uncempyxyus 12,Cmp.4uz 5

HeiicTBue 11
PaccunTarh KOHIICHTpAIMIO PAIMOHYKIUAA B IPOOE, UCIIOIB3YS CIEAYIONTYI0 GOopMYyITy:

0.693 At

C: (N_Nb) .e T]/2

t pY .e- Q
I'ne:
C = KOHIEHTpAIHs pagHonyKInaa [Br/kr] i [Br/m’]
N = UMITYJIBCHI B TTHKE C dHepruei E
Np = ()OoHOBBIE UMITYJIBCHI B ITUKE C dHEpruei E
t = BpeMs Mu3MepEHHS [CeK]
€ =3¢ dexTuBHOCTD (hOTOMHMKA IETEKTOpA ISl JaHHOW SHeprun E n manHoii reomeTpun
Py = M3Mydaromas crrocoOHOCTh HYKJIHM/A MTPH dHEprun E
Q = KONMYECTBO MPoGHI [Kr] wmm [M]
At = NepHoJi BpEMEHH MEXy 0OTOOpPOM MPOOBI M U3MEPEHHUEM [ 4]
Tiy2, = mepuoj mosypacraja paguoHykiIuaa [u]
Hcnons3oBarts:
N u3 [eiictBus 9
t U3 JIaHHBIX CIIEKTPOMETPa
€ u3 Unctpykuun 126
Qu At U3 JaHHBIX 0 TIpobe (KypHa)
pyu Ty 13 COOTBETCTBYIOIIErO cripaBoyHuka wiu [Ipunoxenus [V

[IponenaTs pacueTsl A BCceX paAMOHYKIUI0B B ipoOe. [loBTOpuTh aHamus 1st Bcex mpoo.

- .. 131
Ocoo6wuil cnyuait. ananu3s y20avHo2o puavmpa na |

131
Konnentpanust ~ | B BO3yxe MOKET OBITh pacCUYUTaHa C TIOMOIIBIO CIIETYIOIIETO
MPUOJIM3UTEIHLHOTO BEIPAKECHHUS

1 N 36l
C=———-¢ 2
eq-p, t-V
I'ne:
C = KOHIEHTpAIHs 1| B BO3/yXe B Cpe/IHeil ToUKe BpeMeHH 0T00pa mpoosI [Br/m’]
t, = BpeMs 0TOOpa poOsI [4]
- 131
q =3¢ dexTuBHOCTD MOTIIOMIEHUS | YrOIbHBIM QUIBTPOM
\ = 00beM BO3/1yXa, MPOIICIITNN Yepe3 YrOabHbIN QUIBTP [M3]

Tounocts onpenenenus +20%.

HeiicTBue 12
3aperucTpupoBaTh BCE pe3yIbTaThl U COOTBETCTBYIOIIME MapaMeTphl u3Mepenus B Kapre ['2.
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l'amMMa-cneKTpoMeTpHs B JIA00PATOPHBIX
YCJIOBHSAX HUncempyxyus 12,Cmp. 5uz 5

INPUMEYAHHUE

Bo MHOruX ciydasx MOKHO ONpEAETUTh KOHIIEHTPALNIO PaIH0aKTUBHOCTH,
UCIIOJIb3Ys OoJiee OIHOM JIMHUU AJI JAaHHOTO paJnoHyKIuAa. TpyaHO NpeJocTaBUTh IPOCTOM
QITOPUTM IPOBEACHUS JIyUlllel OLEHKH KOHLEHTPAIMK PaJlMOHYKINA, OOBIYHO pelIeHne 00
YMEHBIICHUY M3IHIITHEeH HH)OPMAIIUU OCTABIISIOT 32 KCIEPTOM (WIIM HCIOIb3YeMO
KOMIBIOTEPHOI porpamMmoii). Mcronp3yemasi B OOJIBIIHHCTBE ClIydaeB Haubosee
BBICTYIAIOMIAS JIMHUS HYKJIHJIA MOKET ObITh a0COJIFOTHO HEMPUTOIHA B HEKOTOPBIX 0COOBIX
Clly4asiX BCJIEACTBHE IIEPEKPbIBAHMI MMKOB MM HCKaykeHHs popMbl uka. OKoHYaTeIbHOE
3HAUEHHUE YaCTO PACCUUTHIBAIOT IIYTEM YCPEIHEHUS 3HAUEHUH OT/EIbHBIX JIMHUM, UCTIONb3YS
oOpaTHbIe 3HAaUEHUS BApUAHC B Ka4EeCTBE B3BEIIMBAIONIMX KO3PPuureHToB. Takol myTh
MOJKET OBITh TaKX€e MPOJIEIaH U IPU PYUHON OLIEHKE, HECMOTPS Ha €ro JUIMTEIbHOCTD U
YTOMUTENBHOCTb. B aBapuitHOl cuTyaruu Juist MOJydeHUs: IPUEMIIEMOTO Pe3yJIbTaTa MOKET
OBITh 1I0CTAaTOYHOM OBICTpast OLIEHKA C UCII0JIb30BAaHUEM HanboJiee BHICTYNAIOLIEH JINHUN
(umu mpocToe apupMeTHIECKOe YCPEAHEHNE 3HAUCHNU I, 0a3UPYsICh HA OCHOBHBIX
HEHAPYIICHHBIX MMUKaX).
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Buvinonusemcs: NHCTPYKIHUA I'2a

) Cmp.1us 2
I pynnot usomonnozo KAJIMBPOBKA DQHEPI'UM

ananusa

Hean
[TpoBecTn unu MpoBEpUTH KAITHOPOBKY SHEPTHHU TaMMa-CIIEKTPOMETPA.

Oo6cyxaeHue

KiroueBrre IMPHU3HAKHU I'aMMa-CIICKTPOB — 3TO PACITIOJIOKCHUEC ITMKA U €I'0 MHTCHCUBHOCTD.
I[aHHI:Ie O PACIIOJIOKCHUHN ITMKAa UCITOJIB3YHOTCA OJId I/IIIGHTI/I(i)I/IKaIII/H/I SHECPIrUu ramma-
HU3JIYYCHUA. DTO MOXET OBIThH CACJIaHO, €CJIM U3BCCTHO COOTHOIICHUEC KaHAJI-OHCPI'uAd, TO €CTh,
€CJIN CUCTEMa OTKaJII/I6pOBaHa OHCPTCTUYCCKU.

CooTHOIIEHNE KaHATI-I)HEPTUsl JOCTATOUYHO CTAOMIIBHO U MOKET OBIThH JIETKO OIPEIEIIEHO C
MIOMOIIBIO KATHOPOBOYHBIX M3MEpeHHi. JJaHHAs 3aBHCUMOCTD OJTM3Ka K IMHEHHOH B
MHTEPECYIOIIEM JHana3one dHepruil nposeaeHus ramma-criekrpomerpuu (50 - 2000 kaB).
BonbIIMHCTBO COBPEMEHHBIX CIIEKTPOCKOMMYECKHX CUCTEM UMEIOT (DyHKIIUH
ABTOMATHUYECKOT0 MPOBEACHUS KaTHOPOBKH (KOPPEKIIUIO OTKIIOHEHHSI OT JINHEHHOCTH 4acTo
HPOBOJAT ITOATOHKOW JTaHHBIX KaTNOPOBOYHBIX N3MEPEHHH C TOMOIIBIO TOJTMHOMOB BBICIIIEH
crenenn). HecMoTps Ha mmpokoe pasHooOpa3nue BO3MOXKHOCTEH OCYIIECTBICHUS
KaJInOpPOBKH, BCE METO/II OCHOBAHBI HA OJHOM U TOM e MPOCTOH MPOoIeType, KOTOpas MOXKET
OBITH BBHITIOJIHEHA JIFOOBIM TTOJIB30BATENIEM IPU OTCYTCTBUH CIIOKHBIX MPUOOPOB H
KOMITBIOTEPHBIX TIPOTPAMM.

Ipenocrepexenusi / OrpaHuveHust
BaxHo, 4TOOBI Bce YCTAHOBKH M HACTPOWKHU CHCTEMBI OBLIH CIENaHBI 0 TPOBEICHUS
KaJIMOPOBKU SHEPTHH H MOJJCPKUBAIUCH 10 HOBOW KanuOpoBku. HeGonbIre n3MeHeHHs B
YCTaHOBKaxX KOMIIOHEHTOB CHCTEMBI MOTYT OKa3aTh HEMOCPEICTBEHHOE BIIMSIHUE HA
SHEPreTUYECKYIO HIKAITY.

Ipu6opwi / Pecypcebl
» CnexkTpomerp
> CepTI/I(I)I/II_II/IpOBaHHLIe raMmMma-u3jIydaromue TOUYCYHbIC HCTOUYHUKHU

JleiictBue 1

BrI0paTh UCTOYHUKHY C U3BECTHBIM COJICP)KAHUEM PAIMOHYKIIUIOB C YJHEPTHEH raMmma-
usaydenus B uarepecyronieM auamnaszone (50 - 2000 kaB) Takum 06pa3om, 4ToOBI, 10
KpaitHell Mepe, IBe 3HAUUTEIIBHO OTIMYAIONINECS YHEPTHH MOKHO OBIIIO XOPOIIO U3MEPHUTh.

INPUMEYAHUE
B ka0 1HEBHOM MPaKTHUKE ISl YKA3aHHBIX IEJIeH YacTO UCIOIb3YOTCS
KaJTMOPOBOYHBIC HCTOYHUKH dHEPTUN 241Am, 137Cs, 60CO, 2Ey u *°Ba.

JleiicTBHE 2

[ToMecTHTh UCTOYHHKH B TIOJIOKEHHE, B KOTOPOM MpEoiaraeMas CKOpoCcTh cueTa Oyaer
JIOCTATOYHO BBICOKA IS TIOJYYEHHUS XOPOIIO onpeaenseMoro nmuka (xors 661 1000
UMITYJIbCOB) B TeueHue npuemiiemoro Bpemenu (100 — 1000 cek) 1uist Kaxka0# U3 JIMHUHA,
UCTIONIB3YEMBIX JUIS KaTHOPOBKH SHEPTHH.
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KanuopoBka sHepruu Huempyxyus I'2a, Cmp. 2 uz 2

JleiictBHe 3
Hauatp cheM JaHHBIX B TEUYCHHE BPEMEHH, HEOOXOMMOTO JJIsl pETUCTPALIUH JJOCTATOYHOTO
KosmuecTBa UMITyibcoB (xotst Ob1 1000) B MHTEpECYIOIIEM MHUKE.

JleiictBue 4
OnpeaenuTs BPYYHYIO WK C TIOMOIIBIO (PYHKIIMH CTIEKTPOMETPUIECKOI CHCTEMBI
IIOJIOKECHHUE ITNKa C TOYHOCTBIO A0 HeCHTOﬁ KaHajia.

Memoo onpedenenus 6pyuHyIO

OnpeaenuTh rpaHUIlbl HHTEPECYIONIEeH 00aacT BOKpyr nuka. [Tycts a u b o6o3HavaroT
HWKHUH ¥ BEPXHUH IpaHUYHbBIE KaHaJIbl COOTBETCTBEHHO. [TycTh Nj 0003HaUaeT KOIHMUYECTBO
UMITYJIbCOB B KaHase i. OnpenenuTh MOJI0XKEHNE HKa P ¢ TOMOIIBIO CIICAYIOIIEH (GOPMYIIbL:

I-N;

— a
p= b
=a

N;

JleiictBHe 5
Hanectu Ha nMHENWHYIO 1MarpaMMy TOYKH COOTBETCTBYIOLIMX TOJIOXKEHHUH MTUKA TPOTUB
3HAUYEHUMN IHEPIHUH, B3ATHIX U3 CIIpaBOYHUKA. COETMHUTH TOUKU IPSIMON JTMHUEH.

NPUMEYAHUE
BerpoenHbie QyHKIIHHE CIIEKTPOMETPA MOT'YT UCIIONIB30BATh JIJIsl OOJIBIIENH TOYHOCTH
HOJIMHOMBI BBICIIICH CTETIEHH.

Cunraercsi, YT0 KaJTHMOpOBKa Oy/IEeT CTaOMIILHOM, TOKA OCTAOTCS HEU3MEHEHHBIMHU
3JIEKTPOHHBIE YCTAHOBKH CUCTEMBI (BHICOKOBOJIBTHBIM OJI0K, YCHIMTEND U T.1.). Takue
napaMeTpbl OKPY)KarOIIe cpe/ibl, Kak aMOMEHTHAsI TEMITEPATypa, MOTYT BJIMATH Ha
crabunbHOCTh (0c00eHHO, nmpu ucnoias3oBanuu Nal(Tl) nerexkropa); nanubIi 3G hexT
OLIEHMBAETCSI ISl BHECEHUST OKOHYATEIbHON KOPPEKITHH.

JlelicTBHE 6
3aperucTpupoBaTh JAaHHBIE U KAJIMOPOBOYHYIO KPUBYIO B KYpHAJl CIEKTPOMETPA.

151



Buvinonusemcs: NHCTPYKI A I'26

I pynnoit uzomonno2o KAJIMBPOBKA Cmp.1uz S
ananusa QOOEKTUBHOCTHA
Heanb

[TpoBectu kannOpoBKy 3 (HEKTUBHOCTH TaMMa-CIIEKTPOMETpA.

Oo6cyxaeHue

OCHOBHBIE BOIIPOCHI, KOTOPBIE CIEIYET yIeCTh MPH onpeaeicHud 3hHEeKTHBHOCTH cyeTa: (a)
KoH(purypanus cuera mpoosl (reomerpusi), (0) MeTon KaTMOPOBKH, (B) KaTHOPOBOYHBIC
UCTOYHHUKH, (T) BEIpaXKEHUS aHATUTHYECKOH 3 dekTuBHOCTH [16].

Konburypanus cuera npobsl (reomerpusi)

JUist pyTHHHBIX BOCIPOM3BOIMMBIX aHAIU30B CIIEAYeT BEIOUPATh KOHTEHHEPHI I U3MEPEHUS
po0, NpUHUMasi BO BHUMaHUE KOJIMYECTBO MPOOBI U UyBCTBUTEILHOCTh T€OMETPUU IIPOOHI B
KoHTelHepe. Ha mpakTruke peKoMeH 1yeTcsi BHIOpaTh HECKOJIbKO KOHTEHHEPOB € YI00HO
reoMeTpHel B COOTBETCTBUM € MaTpHllel nu3aMepseMslx npo0. HekoTopsiMu npumepamu
KOHTEWHEPOB JIJIsI TPOO SIBIISIFOTCS TEPMETUYHBIE TUTACTUKOBBIE MTAKETHI 151 (PHIIBTPOB,
cocyasl MapuHesun A )KUAKUX U TBEPAbIX MPOO, IMINHAPUYECKUE MIIACTUKOBBIE
KOHTEIHEPHI ¢ 3aBUHYMBAIONIMMUCS KpbIIKaMu (OyThiIH U OaHkH), yamku [letpu u
IIOMHUHUEBBIE COCY/IbI Pa3JIMYHOI0 pa3Mepa Ui HeOOJIbIIMX 00bEMOB ITOUBbI U COXOKEHHBIX
MaTepualioB, U T.J1. BooOiie, pasMepsl cocyna/koHTeiiHepa JOJIKHBI XOPOIIIO
COOTBETCTBOBAThH pa3MepaM JETEKTOpa U JOMHUKA, TO €CTh KOHTEHHEp He JOJKEH ObITh
CJIMILIKOM BBICOKMM WJIM CIUIIKOM Y3KHM.

Metona kanubpoBKH

B HacTosiee BpeMs UCIONB3YIOTCS HECKOJIBKO TEOPETHUECKUX METOIOB KATUOPOBKHU

s dexTuBHOCTH. OTHAKO PEKOMEHTyeTCs SKCIIEPUMEHTAILHOE OIpeIesieHue KaTHOPOBKH

7 (HeKTUBHOCTH Il U3MEPEHHM OKpYXKAIOIIel cpe/ibl, HECMOTPA Ha TO, UTO 3TO MOTpedyeT
Ooublie yemnid U BpeMeHHd. J{7s Kaxk0i KOH(PHUTypaluu cueTa JOKHBI OBITH
MOJITOTOBJICHBI IPAKTHYHBIE KATMOPOBOYHBIE CTAHAAPTHI U3 COOTBETCTBYIOIINX
CepTUPHUIIMPOBAHHBIX KATUOPOBOYHBIX CTAHIAPTHBIX HCTOYHUKOB MITM CTAH/IapPTHBIX
CMEIIaHHBIX PACTBOPOB OT FOCYAapCTBEHHBIX cTaHIapTOB. COoCcTaB yKka3aHHBIX J1a00paTOPHBIX
CTaHJAPTOB JIOJDKEH COOTBETCTBOBAThH KaK MOXHO OJIMKE COCTAaBY peajbHON H3MepseMon
poObI B OTHOIIEHUH IIOTHOCTH M 3HaYCHHS Koddduirenta ocnadbnenus. O0beM u/uian Bec
CTaHJAPTOB U P00 B paMKax OAHON KOH(MUTYpAINH JOIDKEH ObITh OIMHAKOBBIM.

KannbpoBOUYHBIC HCTOUHUKH

B kadecTBe cTaHAapTOB IIPH KaTHOPOBKE 3P (HEKTUBHOCTHU JOKHBI OBITh BEIOPAHBI
COOTBETCTBYIOIINE PATUOHYKIHIBI. HECKOIBKO aBTOPUTETHBIX MOCTABIIUKOB UMEIOT B
HAJIMYUUA PACTBOPBI CEPTUPHUIIMPOBAHHBIX CMEIIAHHBIX PAJUOHYKIHIOB C TIPUEMIIEMO
JUTMTETTFHBIMU TIEPHOaMHU moTypacnaza. K crangapram JTOKHBI PUIAraThesl CepTURUKATHI
C YKa3aHUEM TOYHOH abCOIOTHON CKOPOCTH ramma usnydeHusi. Kpome Toro, B ceprudukare
JIOJKHBI OBITh YKa3aHbI CJICYIONUE XapaKTEPUCTUKH CTaHapTa!

I CBsi3aHHAsI C aKTUBHOCTBIO HEOIIPEIEIIEHHOCTh

ii. CIpaBOYHBIC TaHHBIE

iii. YUCTOTA

iv. Macca Uil 00beM

V. XUMHYECKHUH COCTaB

Vi. 3HAUEHUS TIEPHUO/Ia MoJTypacaia

Vii.  wm3aydaromias criocoOHOCTE JIJIS BCEX IMyTel pacrajia
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Kanuoposka r3¢pdexkTuBHOCTH Hucempyrkyus 126, Cmp.2 uz 5

Ecimm nns kamuOpoBku 3 PEeKTUBHOCTH HCTIONB3YIOTCS TAKUE PATHOHYKIUIABI KaK ®Co, By,
1333, 12U, pacnax KOTOPBIX IPOMCXOIHT C KACKAOM IEPEX0I0B U IIPOH3BOIUT
MHOTOITUKOBBIE CIIEKTPHI, CIEAYET ObITh OUE€Hb OCTOPOKHBIM U CKOPPEKTUPOBATH MIOTEPH
cdera BeienCcTBUE d3PPEKTOB CyMMAIUH COBITAJICHHH.

B Tabnune I'1 npeacraBieH CIUCOK paIMOHYKIHIO0B, KOTOPBIE YaCTO UCIIONB3YIOTCS JIst
KaOpoBKH d(PpPekTUBHOCTH. /{7151 COOTBETCTBYIOMIETO BHIOOPAa 1 KOMOMHAIIMK YKa3aHHBIX
PaIMOHYKIIMIOB MOXHO OTIPECIIUTh KPUBYIO 3P PEKTUBHOCTH B MHTEPECYIOIIEM
sHeprerudeckom auamazone (00sraHo 50 — 2000 k3B). KanuOpoBoYHbIE TOUKH JOTKHBI
aJICKBAaTHO MOKPBIBATH YHEPTETUYCCKHUI TUANIa30H TAKUM 00pa30M, 4TOOBI MHTEPIOJISIINS
MeX1y TOUKamu Obl1a TOYHOU. CieyeT OCTOPOKHO MPOBOJUTH SKCTPAIOIISALIUIO B 00JIaCTh
DHEPTruii, MEHBIIUX, YeM HIDKHSS TPAaHUIIA, ITOCKOJIBKY /IS HU3KUX dHepTruid 3 (heKTHBHOCTH
osicTpo u3mensiercss (Cm. Pucynok I'4). lnsg uamepeHuit paIuoHYKIHIOB C SHEPTUEH,
MEHBIIICH, YeM Tuana3oH, JUisl KOTOPOTO POBeeHa KAIMOPOBKA, PEKOMEH TyeTCs
MIPOBEJICHUE CTIEUATbHON KaTMOPOBKH C UCIIOJIb30BAHUEM ITHX PAIMOHYKIUIOB.

TABJIMIA I'1 CIIMCOK PAJMOHYKJIINJOB, YACTO UCIIOJIb3YEMBIX
JJ151 KAJIMBPOBKU DODEKTUBHOCTMH [16]
et IMepuon E HNznyyaromasi cnocoOHOCTH
nojypacnajia [k3B] Py
2 511.00 1.807
Na 9504 2 127454 0.9994
% 889.28 0.99984
S 83.80 2 1120.55 0.99987
Sler 27.71n 320.08 0.0985
Mn 31251 834.84 0.99975
57 122.06 0.8559
Co 271841 136.47 0.1058
60 1173.24 0.9990
Co 192551 1332.50 0.999824
109¢q 436 11 88.03 0.0368
Bics 300r 661.66 0.850
¥ce 137.65 1 165.853 0.800
“¥ce 32501 145.44 0.489
g 46.612 1 279.20 0.813
21Am 4200r 59.54 0.360

Ipumeuanue: [eprox nonypacnaa npejacTasieH B Ausx (n) u rogax (r); omun rox = 365.25 queit

Bripakenus ananmmtrnyeckon 2 HEKTUBHOCTH

[Tocne Toro, Kak OyJeT MOTY4eHO TOCTATOYHOE KOIMYECTBO IKCIIEPUMEHTAIbHBIX TaHHBIX B
WHTEPECYIOIIEeM YHEPTeTHUECKOM JIHaIia3oHe, CIIeAyeT BRIOpATh CPEICTBA MPEACTABICHUS

s dexTrBHOCTH Kak (PyHKIMH YHEPTUU. MOXKET OBITh HCTIOJIb30BaHO rpaduiIecKoe
MPEJICTABICHHUE Ha JIOTapU(DMUICCKON IITKaIe ¢ HAHECCHHEM 3HAUCHUH YHEPTHH Ha OCH X U
3HaueHUH 3P PEeKTUBHOCTH Ha ocH Y, XOTs yalie 0oJiee MOJIE3HO U KeNaTeIbHO BBIPA3UTh
3¢ (HEeKTHBHOCT KaK (PYHKIIMIO TaMMa-dHEPTUH B KAKOW-HUOY/Ih AaHATTUTHIECKON

153



0.1 4
3x3 mroiim Nal merekrop
O} PexTUBHOCTH 001
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Kanuoposka r3¢pdexkTuBHOCTH Hucempyrkyus 126, Cmp.3uz 5

MaTeMaTH4eCKOM (bOpMC. BBIpa)KeHI/Ie TaKOIro Bujga MOXKCT OBITE 3alporpaMMupoOBaHO U
AAlITUPOBAHO IJId aBTOMATUYCCKOI'O aHaJIn3a JaHHBIX.

Jnist onmcanust JaHHBIX YPPEKTUBHOCTH aHATUTUYECKAM BBIPAKEHHEM UCTIOIB3YeTCS
BBIPABHUBAHNE METOJOM HaMMEHBIINX KBaaApaToB. [Ipu BEIOOpE aHATMTUYIECKOTO BBIPAKECHUS
clenyeT OBITh OCTOPOKHBIM, YTOOBI HE BBIOPATh BBIPAKEHHE, KOTOPOE MOXKET MPHUBHECTH
CHCTEMaTHYECKOE OTKJIIOHEHHE OT HAa0I0AaeMbIX JaHHBIX. OOIENPUHATHIM H TPOCTHIM
BBIpRKEHUEM JIs1 oTipeiesieHus 3(pPEeKTUBHOCTH SBISIETCS CIEAYIOIIEE:

Ine = a, +a,lnE

I'ne:

In = HaTypaJIbHBIN JIorapudm

€ = abcomoTHAst 7H(PEKTUBHOCTD MOJHOTO YHEPTETUYECKOTO IMHKA
&, & = MompaBOYHbIE KOIPDUIIUEHTHI

E = sHeprus (k3B) cOOTBETCTBYIOIIEH JTMHUHM FAMMa-U3Ty4CHHUSI.

JlaHHOE BBIpa)XCHHE MOAXOIUT IS onpeesieHus 3 (HEKTHBHOCTH TaMMa YHEPTUU B
nuamnaszone ot 200 k3B 1o 3000 k3B. J{ns 6osiee HU3KUX PHEPTUN CAEAYET HAUTH APYroe
BBIpQXXEHHE, JTMO0 MOXHO BBIICITUTH TPpeOyeMbIe 3HAUEHUS U3 TPadUIECKOTO MPEACTABICHUS
3¢ (HEeKTHBHOCTH B 3aBUCUMOCTH OT 3Heprun. Ha Pucynke I'S npeacTaBieHbl THITHYHBIC
kpuBble d3pdexruBHocTH 11t Geu Nal(Tl) nerexTopos.

PUCYHOK TS
TUITMYHBIE KPUBBIE DO®EKTUBHOCTHU VIS TAMMA CIIEKTPOMETPA C
Ge JIETEKTOPOM U Nal(Tl) IETEKTOPOM

Marpuua: Boga

0.001 + Paccr. IIpo6a-nerekrop: O cm
ITnotrocts: 1 rlem®
I'eometpus poosr: 90x40 mm

0.0001 T T
10 100 1000 10000

Oueprus, k3B
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Kanuoposka 3¢ dpexTuBHOCTH Hucempyrkyus 126, Cmp.4 uz 5

Ipenocrepexenusi / OrpaHuveHust

Jn1st KOTMYECTBEHHOTO OIPEICTICHUS PaIMOHYKIIH/IOB B ITPoOe HEOOXO0JMMa TOUHAs
KarOpoBKa AP (PEKTUBHOCTH CUCTEMBI. Ba)XHO, 4TOOBI 3Ta KaIMOPOBKa OCYIIECTBISIIACH C
OOJIBIIION OCTOPOKHOCTHIO, TOCKOJIBKY OT Hee Oy/IeT 3aBHCETh TOYHOCTH BCEX
KOJINYECTBEHHBIX Pe3yIbTaToB. BaxkHO, YTOOBI BCE YCTAHOBKU M HACTPONKHU CUCTEMBI OBLITH
CZIeNIaHbl 10 MPOBEICHUS KATMOPOBKU SHEPTHHU U MOICP’KUBAIIMCH 10 HOBOI KaTHOPOBKH.
HeOomnpiine n3sMeHeHus B YCTAaHOBKaX KOMIIOHCHTOB CUCTEMBI MOTYT OKAa3aTh
HE3HAYUTENIFHOE, O/THAKO, HEMOCPEACTBEHHOE BIMSHIE Ha Y(PPEKTUBHOCTH CUETA.

Ipu6opsl / Pecypcebl
» Crekrpomerp
» CeprudumnupoBanHbie pe)epeHCHbIC UCTOYHUKH FaMMa-U3ITydeHUs - CTAaHAAPTHI

MNPEAYIIPEXKXJIEHHUE
CrieKTpoMeTp TOSDKEH ObITh OTKaIMOpoBaH sHepretuuecku (Muctpykuus I'2a).

JleiictBue 1

YcTaHOBUTE TreoOMCTpUHn I/ISMepeHI/Iﬁ, KOTOPBIC BbI XOTHUTEC UCIIOJIBb30BATDH JJISI PYTUHHBIX
aHau30B. BeIOpaTh KOHTEHHEPHI ISt 0OOBEMHBIX MTPOO U ONPENIEIUTH BOCIIPOU3BOIUMBIE
IMOJIOKCHUSA OTHOCHUTCIIbHO ACTCKTOPA.

INPUMEYAHUE
PexomenyeTcst ycTaHOBUTD, IO KpaliHel Mepe, /1Ba (PUKCUPOBAHHBIX MOJIOKEHUS
(o1HO Ha OIM3KOM PACCTOSIHUM U IPYroe — Ha 0ojiee OTJaJIeHHOM sl po0 ¢ 0oJiee BBICOKOI
AKTHBHOCTBIO). [lonbITaliTECh YMEHBIIUTH KOJTMYECTBO TEOMETPHIA ISl YMEHBILICHHUS
HE00XO0IMMOCTH MPOU3BOJICTBA PA3INYHBIX JTA0OPATOPHBIX CTAaHAAPTOB. METO/ bl OATOTOBKH
po0 JOKHBI OBITH CIUTAHWPOBAHBI TAKUM 00pa3oM, 9TOOBI TPOOHI MOJOILIN K OJHOH 13
YCTaHOBJIEHHBIX T€OMETPH.

JleiicTBHe 2

[ToaroToBUTH J1abopaTOpHBIE CTAHAAPTHI AJI1 YCTAHOBIEHHBIX T€OMETPUM, UCTIOIB3YS
cepTudUIUpPOBaHHbBIE peEePEHCHBIC CTOYHUKHU WU CEPTUPUIIMPOBAHHBIE PACTBOPHI
CMEIIaHHBIX CTaHAapPTOB PAJAMOHYKIIHUIOB.

INPUMEYAHUE
CrnenyeT UCIIOIb30BaTh MATPUIIBI C COCTABOM U IJIOTHOCTHIO MaTepualla, CXOAHbIMH,
HACKOJIbKO BO3MOKHO, C TAKOBBIMU B IpeAIoaraeMoi mpooe.

JleiictBHe 3

[ToMecTHTh OTOTOBJICHHBIC JTA00PATOPHBIC CTAHIAPTHI B TIPEAONPECIICHHOE ITOJIOKEHUE U
HayaTh MMOJIyYeHHE JaHHBIX B TEUYCHUE BPEMEHH, HEOOXOAUMOTO IS PETUCTPALNY CUeTa
YHCTOrO MUKA C Xoporeh ctatucThukoi (xoTst 661 1000 MMITYIBCOB) TSt KaXKIOM JTHHHIH,
UCTIOIB3YEeMOH JIJIs1 KATMOPOBKHU d(PPEKTHBHOCTH.

JleiictBue 4

CoxpaHUTh CHEKTP MO UAECHTU(PUKALMOHHBIM KOJOM U 3apETUCTPUPOBATH BCE MMapaMeTPhI
U3MEPEHHS B JKypHAJe CIIEKTPOMETpa.
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Kanuoposka 3¢ dpexTuBHOCTH Hucempyrkyus 126, Cmp.5 uz 5

JleiictBHe 5
IToBTopuTs JlelictBus 3 u 4 11 Ipyrux BHIOPAHHBIX MOJI0KEHUM MPOOHI.

JleiictBHe 6
[ToBTopuTh JleticTBus 3 — 5 11 BCEX MOATOTOBICHHBIX JIJIsl KAIMOPOBKHU J1a00paTOPHBIX
CTaHJapTOB.

JleiictBue 7/
O1EeHUTH CTIEKTPHI, ONPEAECIIUTh YUCTHIE MMKHA BEIOPAHHBIX JIJIS1 KATTMOPOBKY JTMHHM.

JleiicTBue 8
PaccunTath 3()()eKTUBHOCTB CIIEKTPOMETPA, UCIIONB3YS CIEIYIONIEe BRIPaKEHHE:

0.693 At

EZ(N_Nb)e Ty

t-A-p,

I'ne:

N = UMIYJIbCHI B IIUKE C 3Hepruen E

Np = (hoHOBBIC IMITYJILCHI B TIMKE ¢ dHEpruei E

t = BpeMs U3MepeHus [cek|

A = aKTHBHOCTb ITOJITOTOBJICHHOTO JJAOOPAaTOPHOTO CTaHIapTa B pepepeHCHOE BpeMmsl,
yKazaHHoe B cepTudukare [bk]

Py = W3JIyyarolas CriocOOHOCTh HYKJIMJA MPH dHeprun E

At = BpeMsl, MPOIIE/IIIee MOCe YKa3aHHOTO B cepTH(HKaTe pehepeHCHOro BpeMeH!
[mn]

T2 = mepuoj mosypacnajia paJdoHyKInIA [ AHH]

JelicTBue 9

Hanectu Ha norapudmuyueckyro quarpaMmmy TOUYKH 3()(HhEeKTHBHOCTH MPOTHUB 3HAYCHUN
SHEPTHU W/WIT BBECTH ITH JaHHBIE B KOMITBIOTEPHYIO [IPOrpaMMYy, IIPEI0CTABICHHYIO IS
npoBeCHUS KaTMOpoBKHU 3 dexTHBHOCTH (eciiu uMeeTcsi B HATM4nu). COeAMHUTD TOYKH
MIJIABHOW KPUBOM.

HeiicTBue 10
3ap€FI/ICTpI/IpOBaTB BCC JaHHBIC 1 COXPAHUTDL JUAI'PAMMBI B ) KYPHAJIC CIICKTPOMETPA.

156



Buvinonusemcs: WHCTPYKIUA I'28
) BBICPAS KAJIUBPOBKA B Cmp.Luz 1
[ pynnoii usomonnozo CJIYUAE AB APHﬁHOﬁ
aHaiusa CI/ITYAIII/II/I
Hean

Ocy1ecTBUTh OBICTPYIO KaTMOPOBKY paHee HEOTKATMOPOBAaHHOIO CIIEKTPOMETPa, KOTOPBIN
OyZieT UCIOJIBb30BaThCS JJIs IPOBEICHUS U3MEPEHUH ITPO0 B Cllyyae aBapuiHOM CUTyalluH.

Oo0cyxaeHue

XKenarenbHO MPOBOAUTH JETAbHYIO KaTHOpOBKY criektpomerpa (Muctpykius ['16) mo ero
WCIIOJIb30BAaHMS B aBapUITHOM pauallnOHHON cuTyaunu. OJJHaKO MOXKET OKa3aThCs
HEO0OXOUMBIM HCIOJIb30BaTh CUCTEMY, HEOTKATUOPOBAHHYIO VISl aHAIHN3a TTPOO
(mopTaTHBHBIE TaMMa-CIIEKTPOMETPbI, TAMMa-CIIEKTPOMETPBI B HCCIIEA0BATEIbCKUX
WHCTUTYTaX U YHUBEPCUTETAX, U T.J., KOTOPbIE UCIIOIB3YIOTCS MHBIM 00pa3oM B JPYTHX
nessix). [IpoBeneHne OBICTPO KATMOPOBKH JI0 MM JIaXe TOCIIE H3MEPEHHS MOXKET TTOMOYb B
OLICHKE KOHIIEHTpAIMH paJuOHYKIN/Ia B TIpooe.

Ipu6opsi / Pecypcenl
» Crekrpomerp
» Pedepencras nmpoba ¢ U3BECTHOW aKTUBHOCTBIO

JleiictBue 1
[ToaroToBuTh Mpo0y, B KOTOPOH UMEETCS XOTsI ObI OJJMH KOMIIOHEHT C N3BECTHOM
PaIOaKTHBHOCTBIO (KOHIIEHTpAIIHEH).

INPUMEYAHUE
KCl sBrsieTcst MOTEHIIHATBLHO XOPOIIMM MaTepPHaaIoM sl 00beMHBIX MPOO, Tak KaK
COAEPKUT KAJIUM, 1 aKTUBHOCTD 0K MoskeT OBITH JIErKo paccunTaHa.

JleiicTBHE 2
Onpenenuts 3¢(HEeKTUBHOCT CIIEKTPOMETPA /ISl XapaKTePUCTUIECKON SHEPTHH HYKITUAA

U3BECTHON aKTUBHOCTH, cienys Muctpykiwu ['26 (manpumep, 1460 koB npu ucrnonp3oBanuu
40
K).

JeiicTBue 3

Cnenats xonuto Pucynka I'4 u Hanectu 3HaueHue 3 pextuBHOCTH. [IpoBecTn KpuByIo
napajieJIbHO COOTBETCTBYIOIIEH KpHUBOi 3(h(heKTHBHOCTH TaKMM 00pa3oM, YTOOBI HOBast
KpHBas IPOXOJMJIA Yepe3 HAHECEHHYIO HOBYIO TOUYKY.

NPUMEYAHUE
[IpocToe ananuTUYECKOE BBIpaKEHUE, KOTOpoe o0cyxaanoch B MHcTpykuuu 1720,
MOYKET MOJIOMTH K U3MEPEHHBIM TOUYKAM JUIS ITOyISHHUsI TapaMeTPOB KaTHOPOBKH.

HeilicTBue 4
OmnpenenuTs 3PPEKTUBHOCTH HHTEPECYIOLIEH SHEPTHU ITyTEM HHTEPIIOISLIUH WIH
AKCTPATIOJISIIMKA HOBOM KpHUBO 3(h(hekTnBHOCTH.
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Buvinonusemcs: HMHCTPYKIHUA T3

I’ pynnoti uzomonnozo KOHTPOJIb KAYECTBA Cmp.lusz 2
ananusa CIHEKTPOMETPA
Heanb

PeFYJ'IHpHO u rnepen KOMITIaHUEH 110 MMPOBCACHUIO I/I3MepeHI/Iﬁ OCYHICCTBJIATH KOHTPOJIb
KaueCTBa CUCTCMBI CIICKTPOMETPHUH.

Oo0cyxaeHue

Bo BpeMms aBapuifHON pagualiiOHHON CUTyallud MOKET OKa3aThCs BAKHBIM
COOTBETCTBYIOLIEE (DYHKIIMOHUPOBAHUE CUCTEMBI criekTpoMeTpuu. [loatomy cienyer
PETYJIpHO IPOBOAUTH NIPOBEPKY CIIEKTPOMETPA. Y UUTHIBASI KOMIIJIEKCHOCTbH MTPOOJIEMBI, HE
BCEr/la BO3MOKHO MPOBECTH MOJHYIO OLIEHKY TOYHOCTH METOJa. B CBsI3U ¢ 3THUM, IPOCTHIE
IIPOBEPKU KAYECTBA JTOJKHBI OCYIIECTBIATHCS KaK MHTETpaibHasl YaCTh IIPOrPAMMBI
aBapuitHOH roToBHOCTU. Huxke cienyeT npoueaypa npoBeaeHust ObICTPOro KOHTPOJIS
Ka4eCcTBa CIIEKTPOMETPA.

Ecnu Ha rocyaapcTBEHHOM MJIM MEKIOCYIapCTBEHHOM YPOBHE OPIaHU3YIOTCS
MHTEPCIMYEHHUSI pe3yIbTaTOB U3MEPEHUM, B UX PaAMKax CJIeAyeT MPOBOAUTH IPOBEPKHU
TOYHOCTHU M JIOCTOBEPHOCTH U3MEpEeHHH IN-SItU 1 u3MepeHuii mpod cucreMamu
CIIEKTPOMETPHHU.

Ipenocrepexenusi / OrpaHuveHust
HE n3MeHATh ycTaHOBKHU MIJIM HACTPOMKH CUCTEMBI ITOCIIE IPOBEACHUSI KAIIMOPOBKU
CIIEKTPOMETPA.

Ipu6opwl / Pecypcebl
» CnexTpomerp
» PedepeHCHBIN TOYCUHBIH HCTOYHUK FraMMa-H3JTydeHHUs

Ilocne kanubposku cnekmpomempa

JleiictBue 1

BbIOpaTh TOYEUHBIH HCTOYHUK TaMMa-U3ITydaTessi ¢ IPUEMIIEMO JITUTELHBIM TIEPUOIOM
HoJTypactiajia, UMEIOIUM FraMMa-JIMHUIO(M) B CPETHEM SHEPreTHYCCKOM JHANa3oHe
(xopormM BEIOOPOM SABJISETCS 13Cs ¢ nuuueit 662 K9B).

JleiicTBHe 2

YcTaHOBUTE TOYHYIO U BOCIIPOU3BOJUMYIO I'€COMETPUIO JJIA CIICKTPOMETPHICCKOI'O
HU3MCPCHUA, T.C. PACTIOJIOKUTH UCTOYHUK I10 OCHU ACTCKTOPA Ha (bHKCHpOBaHHOM pacCcTosIHNN
oT nepez[Heﬁ ITOBCPXHOCTHU ACTCKTOPA.

JleiictBHe 3

[TpoBecTH CHEKTPOMETPHIECKOE H3MEPEHUE B TEUCHHE BPEMEHH, HEOOXOAUMOTO ISl
peructparmu 6oee 10000 ummynbcoB B nHTEepecyromeM nuke. O0paTuTh BHUMaHNUE Ha
(OpMBI CIIEKTpa ¥ JIMHHUIA. 3apETHCTPUPOBATH YCIOBHS U3MEPEHHI M YUCTBIN MUK B XKypHAIe
CIIEKTPOMETPA.
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KoHnTpoab kauecTBa crieKTpoMeTpa Hucmpyrkyus I'3,Cmp. 2 u3 2

Pezynapuo

JleiictBue 4

[ToBTOPHUTH M3MEPEHUE HA PETYISIPHOIN OCHOBE (KaXX/IbIii MECSI) U B 0COOBIX Citydasx (mepen
KOMIaHUEH 110 MPOBEACHHUIO U3MEPEHHI) U 3apErHCTPUPOBATH MOJYYCHHBIC JAHHBIC B
JKypHaJe CIIEKTPOMETpA.

JleiictBue 5

ConocTaBUTh MOTYYEHHBIC PE3YJIBTATHI C PE3YJIbTaTaMU NPEABLAYIIUX MPOBEpoK. Ecin
pe3ynbTar HaxoauTcs B npeaenax 10%, Hanbosee BEpPOIATHO, YTO CIIEKTPOMETP
(YHKIMOHUPYET COOTBETCTBYIONINM 00pa3oM. Eciu pe3ynbTaT BEIXOANT 33 yKa3aHHBIC
IpeeNbl — IPOBEPUTH YCTAHOBKH M HACTPOMKHU CUCTEMBI. ECin Bce BRITTISANT HOPMAIIBHO,
BO3MOKHO HEOOXOAUMO MTOBTOPUTH KATHOPOBKY 3 (HEKTUBHOCTH.

INPUMEYAHHUE
JlocToBepHOE 0KUAAEMOE 3HAUEHHE NOJTyYaloT IIyTEM pacdyeTa U3 SKCIIOHEHIIMAIbHON
(GyHKIMH, TOJTyYeHHON Ha OCHOBAHWH 3HAYEHUH MPEIbIIyIINX H3MEPEHHHA 10 KOHTPOIIO
KauecTBa.
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Buvinonnsemces. WHCTPYKLUS I'4

- ) Cmp.lus 3
PYyRIOUU0nONR0=0 IMOJII'OTOBKA ITPOBbI

ananusa

Hean
[TpeoOpazoBath mpoOy, OTOOPAHHYIO B MOJEBBIX YCIOBHSIX, B JaA0OOPaTOPHYIO MPoOy
(MO IX OISO JUTS KOJIMYECTBEHHOTO aHATN3a).

Oo0cyxaeHue

OT0oOpaHHBIE BO BpeMs MOJIEBBIX pabOT MPOOBI MOTYT HAXOAUTHCS B (hopMe, KoTopasi He
MO3BOJIUT U3MEPUTh UX HENOCPEACTBEHHO. [103TOMY pOOBI 10KHBI OBITH IPUBEACHBI K
dopMe, noaxoxsen 1 1a00paTOpHbIX U3MepeHuil. B aBapuiiHoil cuTyanuu npennovreHme
OTJaeTCs MPOCTHIM MPSIMBIM (PU3MUECKUM METOJaM, — Jake €CIM 3TO CTOUT TOUHOCTH — JIJIst
COJeMCTBHUS OBICTPOM OLIEHKE OMACHOCTH U MPUHSATHIO PEIICHUH O BMEIIATEIbCTBE.

[ToaroroBka mpod MOKET OBITH POBEIEHA CIIETYIOLIIM ITyTEM:

i pasJesieHue pa3inyHbIX YacTei (HampuMep, Mo4YBa, KAMHH, KOPHH, TPaBa, U T.].)

i. YMEHBIIIEHUE pa3Mepa YaCTHIl TBEPbIX MaTEPUAIOB

i YMEHBIIIEHNE KOHIIEHTPAIMX POBEJCHUEM BBICYIINBAHMS, CKUTAHUS U T.JI.

V. TOMOTEHU3AIHSI IPOOKI

V. OT/ICJICHHE PEIIPE3CHTATUBHOTO KOJMYECTBA IIEPBOHAYANBHOI MPOOBI (ATMKBOTHASI
npo0a) ¥ MoMeIIeHHe e B KOHTelHep/mTaTuB (reoMeTpHs), 11l KOTOPOTO UMEIOTCS B
HaJUYHMH TaHHBIC KATHOPOBKU 3D PEKTUBHOCTH

CrnenyeT BHUMATEIbHO MPOCIEAUTD U 3aPETUCTPUPOBATH H3MEHEHUS KOJIMYECTBA MPOOBI BO
BpEMsA €€ MOATOTOBKU IJIA TOTO, YTOOBI UMETH BO3MOXKHOCTD HGpCfITPI oT H3MepeHHOﬁ
AKTUBHOCTH JJaOOpaTOPHOU MPOOBI K MEpBOHAYATBHON KOHIIEHTPAIIUU PATUOHYKIHIOB B
OKpY>Karollen cpefie.

Ipenocrepexenusi / OrpaHuveHust

OCHOBHBIMHU BOMPOCAMH MPH MOJATOTOBKE MPOOBI SBISIOTCS aHATUTHYECKOE KaYeCTBO
Y 3arps3HEHHE JIA00PaTOPHOTO/M3MEPUTEIHHOTO 000pynoBanHus. ColepKUTE MPOObI
OTJIEJICHHBIMU JIPYT OT JApyra Jis u30ekaHus MepekpecTHOro 3arpssHenus. [Ipu
BO3MOYKHOCTH HaYHUTE TMOATOTOBKY C P00 HU3KOM aKTUBHOCTH M MPOJIOIKANTE MOATOTOBKY
po0 ¢ aKTUBHOCTHIO 10 HapacTaroliei. CtapaiiTech HCMOIB30BaTh HA PA0OUNX
TIOBEPXHOCTSX CMEHSEMbIE MOKPHITUS (OyMara vk moiaudTHiIeH). [le3akTuBupoBarth padouee
MECTO MOCIIE KaKJI0T0 IEUCTBUS, KOTOPOE MOXKET IPUBECTH K 3arpsizHeHNI0. OTAennTh
Y4acTOK MOATOTOBKU P00 OT y4acTKa MPOBEICHUS H3MEPEHHIA.

HecmoTtps Ha TO, 4TO pagnaliMOHHAs OMMACHOCTh IPUHUMAETCS BO BHUMAaHUE B
HE3HAYUTENLHOW CTETIeHH, OOpalieHue ¢ MpodaMu OKPYKAIOIIEH Cpebl MOCIe KPYITHOTO
3arpsi3HEHUs TPeOyeT MPeJOCTOPOKHOCTH M CTPOTOro COOIIOICHUS PAaBUIT paIUAIlIOHHOMN
3amuThl Ha pabounx mectax. [Ipu oOpameHuu ¢ mpodaMu BEICOKOW aKTUBHOCTH HCIIONB3yHTE
MEPYATKH, 3aIUTHYIO OJIEKIY JJIsl YMEHBLIECHUSI PUCKA UHIUBUAYAIBHOTO 3arpSI3HEHHUS.

Ipu6opwl / Pecypcebl

JepsxaTenu s mpoo

TToAHOCHI JUTst TIPEIOTBPAIIIEHHUS Pa3IHBAHUS

Becni

CranapTHbIe 1a00PaTOPHBIE MHCTPYMEHTHI (HOXKHUIIBI, JIOXKKH, HOKH, IJIACTHKOBEIE
MaKeTHl U T.]1.)

VVVYY
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IoaroroBka npoobI HUnempyryus I'4, Cmp.2 uz 3

» TluneTku ajs )KUJIKUX TPo0

» DTUKETKH, KapaHJallu-MapKepbl, ATFOMUHUEBAs U MMOIMATUICHOBAs (posbra
» Habop ms nesaktuBanuu (1eTeprenTsl, TPANKH, OyMakHbIe CadeTKH U T.1.)
» Tapenku, TOTKU ¥ €eMKOCTH JJIsI IEPEMEITUBAHUS TIPOO

INPUMEYAHHUE
Paznuunble BUaBI Ipo0 TpeOyrOT UCHOIb30BAHNS HEOAMHAKOBBIX METO/I0B
noAroToBkH. Hipkecneayromas nociae10BaTebHOCTb ASHCTBUI MpeIcTaBIseT coboil oomee
PYKOBOJICTBO J1JIs MpeoOpazoBaHusl IPOObI, OTOOPAHHOH B MOJIEBBIX YCIOBUSX, B
71a0opaTOpHYIO MPOOY, TOTOBYIO JJIsl POBEACHHUS U3MEPEHUs. ATAaTUPYITE IPOLENypY K
BUAY (pakTHyeckoi mpoObl, KOTOPYIO BBl cCOOMpaeTech aHanu3upoBaTh. Ha panHem stane
aBapuun OOBIYHO HE HY’KHa TIOATCJIbHAad IMMOAroTOBKa IMMOYBEI.

JleiictBue 1

[TpoBecTH CKPUHUHT MOJIEBBIX MPOO C MOMOILBIO JO3UMETPa MOIIHOCTH JI03bI JUISl BBISIBICHUS
1po0 ¢ BBICIIEH aKTUBHOCTHIO. [IpOBOANTE NX MOArOTOBKY OTHENbHO. M30eraTh
NIEPEKPECTHOTO 3arps3HEHHUS.

JleiicTBHe 2
B3Becuts IIOJICBYIO Hp06y. OTI[GJ'II/ITL OCHOBHBIC KOMIIOHCEHTHI U B3BCCUTH Ka)K,I[LIﬁ N3 HUX.

IIPUMEYAHUE
[TpoOsI TBEpIBIX Cpell OKpyXkaroliel cpebl (I0uBa, OTI0KEHUS, PACTCHUS, THIICBHIC
HPOIYKTBI) JOJDKHBI OBITE, IPEXKIE BCETO, OTAEIEHBI OT OCHOBHBIX KOMIIOHEHTOB!
I cleyeT YAaJIUTh U3 MTOYBbI KOPHU U 00JbIINE KAMHU
ii. pa3eNuTh OCHOBHBIE KOMIIOHEHTHI COOPAHHBIX pacTeHuil (KOpEHb, CTE0ENb, JIUCThS,
I[BETOK, TUTOJ)
iii. B3ATh CheJ00HBIE YaCTH IPOO OTOOPAHHBIX MMHIIEBLIX MPOAYKTOB

JleiictBHe 3

Jlnst TOro 4TOOBI MOATOTOBUTH JIAOOPATOPHBIE MPOOBI, COOTBETCTBYIOIINE MPEAOTIPEACTICHHON
reoMeTpun (KOHTEHHEPY B KOTOPOM M3MeEpSIeTCs Ipo0a), CieyeT U3MeIbuaTh KOMITOHEHTBI
poOklI, oTaeneHHbIe B JlefictBum 1 10 Tex mop, moka pa3Mep UX 4acTHUIl He OYJEeT T0CTaTOYHO
MaJIbIM 110 CPaBHEHUIO C pa3MepOM KOHTEHHEepa, coJieprKaiiero npooy. Jis 3Toro MoxxHo
TOJIOYb Hp06y MMECTUKOM B CTYIIKC, P€3aTb HOXKXOM HJIKM HOKHHUIAMU, UCITIOJIb30BATH 6J'IeHI[ep )51
T.1.

INPUMEYAHUE
B 00p1yHOI 1a60paTOpHON NPAaKTHUKE TBEP/blE MPOOBI BEICYIIUBAIOT ISl OTYYESHUS
KOHIIeHTpauuu B bk Ha equHuIly cyxoro Beca. OJlHaKoO B aBapUHHOM CUTyallud 4acToO HE
XBaTaeT BPEMEHU Ha JUIMTEIbHbIE TPOLEAYPHI BBICYIINBAaHUA. B 3TOM citydae sTamn cymku
NPOITYCKAEeTCsl, U KOHIIEHTPALIMIO ONPEICNSIOT B bk Ha enmuHMIly cBexero (MOKpOro) Beca, 4To
MOET OBITh 00JIee MOAXOAIIMM IPU CPAaBHEHUH MOJYYEHHOT0 3HAYEHUS CO 3HAYEHUSAMHU
JAVYB.

JleiictBue 4

[TepememiaTh oTeNeHHBIE B JleficTBUM 2 KOMIIOHEHTHI 10 TOMOTE€HHOM Macchl. J{ist aToro
MOYKHO pa3MelINBaTh MaTepHall JIOKKOH, B30alThIBaTh €ro B 3aKPbITON €MKOCTH WUIIH
UCIIOJIb30BaTh MUKCEp/ONIeHIep, U T.11.
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IoaroroBka npoobI HUnempyryus I'4, Cmp.3 uz 3

NPUMEYAHUE
JeiicTBus 2-4 He IPUMEHUMBI [Tl )KUJKUAX P00, TOCKOJIBKY OHU PAaCCMaTPHUBAIOTCS
Kak romoreHHbie. OJTHAKO HUKECISAYIOINE ICHCTBUS IPUMEHSIOTCS B OTHOIICHUH BCEX
BHJIOB TPO0.

JleiicTBue 5

B3siTh penpe3eHTaTHBHOE KOJUYECTBO MEPBOHAYATIBHOM MPOOBI (aTMKBOTHO# MPOOBI),
COOTBETCTBYIOIIEH MPeaoIpeeeHHON reoMeTprr (KOHTEHHEPY st TPOOBI), T KOTOPOi
UMEIOTCS B HAJIMYMHU JaHHBIC KATMOPOBKHU. JlaHHAst Tpon3BOIHAs TP00a Ha3bIBACTCS
nabopaTopHoii mpoboii. M3meputs pasmep (Maccy uin 00beM) 1ab0paTOPHOI MPOOBI U
3apeructpupoBars ganabie B Kapre ['2.

MNPEAYIIPEXKJIEHHUE
OOpatuTh BHUMaHHE Ha BeC KOHTeHepa 1711 ipoOkl. B Kapte I'2 nomkeH ObITh
3aperuCTPUPOBAH YUCTHIHN BEC J1a00OPaTOPHOI TPOOHI.

JlelicTBHE 6

3aKpbITh KOHTEHHEP /17151 IPOOBI COOTBETCTBYIOUIEH KPBIMIKOW. [l mpe1oTBpallieH s
pasnuBa IpoObl U/WIH 3arpI3HEHUS CUETYNKA MOYKHO PEKOMEH/IOBATh UCIIOIh30BaHUE
JIOTIOTHUTEIFHOTO IMMOKPBITHS MTOJIMATUIICHOBOH HITH aFOMUHHIEBON (hostbroii. HakienTs
ATUKETKY Ha MpoOy M HamucaTh Ha HEH MapKEepPOM CIIEAYIOIINUE JaHHbIC!

i. KOJI IIPOOBI

ii. pasmep mpoOsI

iii. J1aTa HOArOTOBKH

NPEAYIPEXXKAEHUE
Jlnst yMEHbIICHHS PUCKA MTOCIIEIYIOIIETO 3arps3HEHHS CIIETyeT COepIKaTh
MOJTOTOBJICHHBIE U151 H3MEPEHUs TabopaTopHBIE MPOOBI BAATH OT paboyeil 30HbI, Iie
HPOXOJHUT MOATOTOBKA.

162



PAJEN N
PAINOXNUMHNYECKHNU AHAJIN3
Ilpeoynpestcoenue: uncmpykyuu 8 5mom pasoesie 00NHCHbL OblMb NepecmMompetsl 6
COOMBEeMCcmaUL € YCA0BUAMU U BOZMONCHOCHAMU NPUMEHEHUS







Buvinonusemcs: HUHCTPYKIHUA O1

I pynnoti uz3omonnoz2o AHAJIN3 TPE/ITI/IH C IoMolb1rO Cmp.1uz 3
ananuza MNPOCTOU JUCTUJLJISAAN

Hean
Onpenenutsb KOHIIEHTPAIUIO TPUTHUS (3H) B MMp00Oax BOJIBI.

Oo6cyxaeHue

OTO6paHHLIe HpO6I>I IIOArOTaBJIIMBAKOTCA JI1 aHaJIN3a Ha ) KUJIKOCTHOM COUMHTHUIIIIATHMOHHOM
cuyetunke. HebompIioe KonyecTBO MPOOKI TUCTUIUTUPYETCS Ha MPOCTOM anmapare u 3aTemM
J00aBIISIETCS BO (DJIAKOH C JKUJIKUM CITUHTHILIATOPOM. K ipobe 100aBIsSIOT KOKTEHIb, Jal0T
CTaOMIIM3UPOBATHCS M IMTPOU3BOAT CUET BMECTE C (DOHOBOI MPOOOI M MPUTOTOBICHHBIM
CTaHAapTOM. X{I/I,I(KOCTHOI;'I CI_II/IHTI/IJ'IJ'ISH_[I/IOHHHﬁ CUCTYUK ITO3BOJIACT OIIPCACIUTD
HU3KOdHepreTudeckue oera-m3nydeHust TpUTHs (Pmax = 18.6 xk3B). Jlist onpeenenus
00BEMHOI aKTUBHOCTH IMPOBOJAT MPOCTBIC PACUCTHI.

B npo6e BobI mpucyTcTBUE TpUTHSA Hanbosee BeposTHO B popme To0 mmu HTO.
Wcnonb3yemast 1yist cueta poHa Boja (Tak Ha3pIBaeMasi, “HyJieBas” BOJa), J0JDKHA ObITH
oTroOpaHa M3 OYEHb ITyOOKOI'0 KOJIO/Ia, YTOObI ee akTHBHOCTH Oblia <0.5 Bk/i, nnn u3
BoIoIpoBoIa. B aTom ciryaae MJIA Oyzer Boitie. KannbpoBouHbie TPOOBI JOKHEI OBITH
MOJTOTOBJICHBI B TAKUX K€ CUETHBIX ()IaKOHAX, C TAKUM K€ KOKTEIIeM /Ui CHUHTUILISALIH,
KaK M UCIIOJIb3yeMbIe [T cdeTa mpo0. He pekoMeH IyeTcst HCIob30BaTh KaTuOPOBOYHBIN
CTaHAapT 0e3 TyIIUTeNs, KOTOPhIM CHA0KEHbI MHOTHE KUJAKOCTHBIE CHUHTUIUIALIMOHHBIE
CYETYMKH, JINOO MOKYIATh OJIMH CTaHAAPT CHEIHAIBHO s 3TOH 1enu. IlomyueHHbIi
KOKTEWJIb 1JIsl CHUHTHUISIUHN HE CIeIyeT Pa3BOAUTh MPOOOi CBEpX YCTaHOBJICHHBIX
MIPOM3BOIUTENIEM TIPeIeoB. M aeanbHblil KOKTEWIb AJIs cYeTa IPO0 OKPYKAIOIIECH CpeIbl
MOKeET OBITh pa3BeaeH 10 100% (vau cMech KOKTeHIs i poOsl B cooTHomennn 50:50).
PexomeHyt0TCSl KOKTEWIN ¢ OMOPAaCTBOPUTEIIEM.

Pe3srome

O0bexT

aHaju3a: Tpurnii (°H) — HU3KOdHEpreTHICCKOE GeTa-H3ITyYeHIe

Ipouenypa: N3mepenue Ha KUAKOCTHOM CIUHTHUTSIITAOHHOM CUETYHUKE MPOOBI
TUCTUJITAPOBAHHOMN BOJIBI

Buab! npoo: Bona, ctounbie Boabl

Matpumna: PacTBOpeHHAas 1 XUMHYECKU TIPUTOTOBJICHHAS TIP00a, MOMEIIEHHAST BO
(hIaKOH KUIKOCTHOTO CIUHTHIIISIIMOHHOTO CUETYMKA BMECTE CO CUECTHBIM
KOKTEWJIEM

MJTA: 4-10 bk/n ( B 3aBUCHUMOCTH OT 3(()EKTUBHOCTH JIETEKTOPa, (hOHA, BpEMEHH
HU3MEPEHNN)

Bpems

H3MepEeHusl: Menee 100 MunyT

To4YHOCTB: He menee +10%

Ipenocrepexenusi / OrpaHuveHust
[TpoOsI BOIBI 1S aHAIHM3a TPUTHUS HA KUAKOCTHOM CHUHTHIUISITOPE JOJDKHBI OBITH
0TOOpaHbI B CTEKJIsIHHBIE OyThUIH. [lepen 3amonHeHreM OyThUIb ClIEAYET ONOJIOCHYTh
nopIuen uccieayeMoit Boabsl. He cnemyer 100aBisTh B OyThUIb KUCIOTY WU (POPMAIIBACTHI.
He pexomenayercs orOupaTh NpoObI B MIIACTUKOBBIE KOHTEHHEPHI.
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AHAJIU3 TPUTHSA C TOMOIIBIO NPOCTON AUCTUILISIIIAN Hucempyrkyus /[1, Cmp.2 uz 5

UpesBblyaiiHO BaXKHA YUCTOTA CTEKJIIHHOM nocyabl. Ecin cTeknsaHHas nocyna He
OyzeT aOCOTIOTHO YNCTOMN, TO MOXKET MPOU30MTH MEPEKPECTHOE 3arpsi3HEHNE. MBIThe TIOCY/IbI
OCYILECTBISITE B COOTBETCTBUH C OOBIYHBIMH JJA0OPATOPHBIMH XUMHUYECKUMHU
UHCTPYKIUAMH. /11 yAaJIeHHsI OTI0KEHUM PEKOMEHIYETCs TAKKe NIEPUOIUYECKH
00pabaTbIBaTh KOJIOBI, B KOTOPHIX MPOBOJUTCS KUIMITYEHNE, KOHIEHTPUPOBAHHOMN KHCIOTOM.
Takue k0106l UIMEIOT OTPAaHUYEHHBIN CPOK UCIIOIb30BAaHUS, [IOATOMY UX HEOOXOAMMO
NEPUOANYECKH 3aMEHATD.

Ipu6opsl / Pecypcebl

» JKHIKOCTHOM CHUHTHIUIAIIHOHHbIA CUETUHK, HCTIOJIb3YIOUIUNA CUCTEMY COBIAICHUM,

MPEANOYTUTEIHHO C aBTOMATUUECKOM CMEHOU MPOOBI
IIpennodrurenbHbl BO3MOXKHOCTU aBTOMAaTU4YECKOW KOPPEKLIUY TalIeHUs U KOPPEKLIUU
XEMOJIIOMUHECHEHIIMH. Taxxe PCKOMCHAYCTCS UCIIOJb30BAHUC CHCTUHKA, ITO3BOJIAIOIICTO pa6OTaTL C
(maxonamu st cuera Ha 20 mut. He TpeGyercst oxnmaxknarouuii 6mok. XXenatenpHo Hanmdme
KOMITBIOTEPHOU TIPOrpaMMbI JIJIsi aHAIN3a/TIPOCMOTpa CIIEKTPOB.

»  ®aKkoHbI TS CYETA HA KUAKOCTHOM CIMHTHIUIAIIMOHHOM CUETUHKE, COOTBETCTBYIOLIETO
CUYETYUKY pa3Mepa, MPEANOUYTUTENIHLHO CICIIAHHBIE U3 CTEKJIA C HU3KUM COAEPKAaHUEM
KaJTus

dirakoHBI U3 MOJIUITHIIEHA MOTYT ONPpUMCHATHCS ITPU UCIIOJIb30BAHNA KOKTEHJIA I COHUHTHUIIISAIUA C
JHUOKCAaHOM. [limactrkoBrie (I)HaKOHLI MOTYT CO3/1aBaThb HpO6JIeMLI, CBsI3aHHBIC CO CTATUYCCKUM
JJICKTPHUYICCTBOM U J1aBaTh HCYCTOI\/‘I‘II/IBBIC peE3yJIbTaThI. PeKOMeHI[yeTC;I OAHOKPATHOC MCIOJIb30BaHUC
(h1aKoHOB.

» JluCTUINATOpP: KPYTIOA0HHbIE KOJIOBI s kunenus Ha 250 win 100 M co mumndamu, u3
TEPMOCTOMKOTO CTEKJIA; TPUTEPTHIE IEPEXOTHUKH, KOHJICHCOP C MPUTEPTHIMHU
COCIMHEHUSIMU, TPATyUPOBAHHBIE IIUJIUHJIPHI, IIEHTPBI KUTIEHUS U3 MpaMopa, PE3UHOBBIE
unianry, ropeinka (Pucynox /[1)

» Kapra JI1

Pearentsni

» T'HAPOOKHCH HATPUS B TAOIETHPOBAHHOM BHJIE

> [TepmanranaT kayiusi; TBepIbIi

> KanuOpoBouHbIif cTaHgapT *H Ha BOJIHOW OCHOBE, HEOKHUCIICHHBIH, OT IPOBEPEHHOTO
MOCTABIINKA; HE PEKOMEHIYeTCs CepTU(UKALIUS HIKE BTOPUIHOM

» Bona s cyeta (oHa, IPEANOUTHTENBHO C HU3KOH aKTHBHOCTBIO TPUTHS, U3 TITYOOKOTO
KOJIO/ILIa UJTK JAPYTOrO MOAAI0IIETOCs TPOBEPKE UCTOUHHUKA, MIIH OT
cepTUGUIIUPOBAHHOTO MOCTABIUKA. JIUCTHIIIMPOBATE OOJBIIION 00BEM ATOM BOJIBI,
ucnonb3yss NaOH u KMnOy cornacHo HIbKecIeayromeil HHCTPYKIIUH U COXPAaHUTD JUIS
HCIIOJIb30BAaHMS BO BPEMs aHAJIM30B

» KoKTeiinp sl CHMHTHILISINE, TPENOYTHTENHHO TPOMBIIIIEHHOTO TIPOM3BOICTBA H C

OMopacTBOpHTENEM, CO CTEIIeHbI0 pa3BeneHus 10 100%
NmeroTcs B HATMYUK KOKTEHIIN C JUOKCaHOM UJIU TOJYOJIOM. Koxkreinun JUT COHAHTUIUIAIUN TaKXKE MOT'YT
OBITH MPUTOTOBJICHBI B COOTBETCTBUU C OITMCAHUEM B JIMTEPATYPE, OAHAKO OOBIYHO OHU HE UMEIOT
COOTBETCTBYIOUICTO KaUCCTBA U HE PEKOMCHAYIOTCS K MCIIOJIb30BAHUIO.
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PUCYHOK /11
JUCTUIUIATOP JIA AHAJIN3A TPUTUA

100 mut xon0a s
JUCTUIISILIUU

Konpaeuncop

\
. 50 mut tienTpudyxrHas

npoOupKa B iepxrarene

Iloozomoexa npoowt

JleiicTBue 1

[MomecTtuth 100 M1 TPOOBI B KPYTIIOAOHHYIO KOJIOY JUTsl KMITSTYCHHST MITH JTUCTHIUIAIUE (W
BeCch uMeronuiics 0obeM, HO He MeHee 30 mu). Eciiu 06bem He coctasiser 100 mit, TodHO ero
u3Meputh. LlenecooOpa3Ho mpoBecTH NUCTHIUIALNIO (POHOBOM MPOOBI C ITOM MapTHEH.

JleiicTBHE 2
Jo6aButh B kon0y 0.5 r ruapokcuna Hatpust u 0.1 r mepmanranara kamus (s pa3pyieHus
JFOOBIX MPUCYTCTBYIONIMX B BOJIC OPraHUYECKUX KOMIOHEHTOB). JJ00aBUTH LIGHTPHI KUITCHUSI.

JleiictBHe 3

COG,Z[I/IHI/ITB OOKOBOE IUIEYO MNEepEXOaAHUKaA C KOJIOOM M BCTAaBUTH B HET'O HEOOIBIIION
I'paJyMpOBAaHHbBIN HUIUHIP WX MEH3YPKY JUIS 3a/IepKUBAHUS TUCTUIUISATA HUXKE BBIXOAHOTO
OTBEPCTHUA.

HeilicTBue 4
COG,Z[I/IHI/ITB MNEPEXOAHUK C KOHICHCOPOM. COCI[I/IHI/ITL KOHICHCOp C CUCTEMOH
BOJIOCHA0KEHUS C IIOMOILBIO PE3MHOBBIX IIJIAHTOB, Kak Moka3aHo Ha Pucynke J11.

INPUMEYAHMUE
B HexoTOpBIX 1a00paTOpUSIX HA BEPXHIOK YaCcTh KOHJICHCOPA MTOMEIIAIOT JIOBYIIKY C
MPUCOCTMHEHHOW C MOMOIIbIO0 PE3NHOBOTO IIUIAHTA OCYIIIAEMOM €MKOCTBI0. DTO MTOMOTAET
MIPEAOTBPATUTD 3arps3HEHNE 1abopaTOpUHU B ClIydae BOZHUKHOBEHHUS aBapUHU B MPOIIECCE
kuneHus. JIoBymika He JOJKHA 3aIepKUBaTh ABMKEHUE BO3lyXa. Hamunune ToBymKku
HeoOs3aTenbHO. OTHAKO pEeKOMEHIYEeTCs I 0€30MacCHOCTH J1abopaTopHH.

JleiictBHe 5

Bruttounts ropenky. Hauats kunstuerne npoosl. PekomenyeTcst, 9To0ObI mporiece Bce Bpemst
HaXOJWICA B II0JIE 3pEHUS TEXHUKA.
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JleiictBHe 6
Cobpats u oropocuts nepsbie 10 M guctmmisata. Coopars crneayromue 50 mit, 1160, B
CJTydae UCTOIb30BaHuUs TPOO MEHBIIUX 00heMOB, - 20 MiI.

HNPEAYNPEXJIEHUE
HE nomnyckate BbIKHIIaHUS IPOOBI B KOJIOE A0CyXa.

JleiictBue 7/
I[aTL JAUCTUIIIATY OCTBITH U XOPOIIO B300JITaTH JJI1 ICPCMCIIMBAHU.

JleiictBHe 8
HpI/IJ'II/ITB MUIIETKONH TOYHOE KOJINYECTBO HpO6BI BO (I)J'IaKOH 1A ¢UeTa, NpCAaArOYTUTCIIBHO 10
MJT MJTU COTJIACHO 00beMy, Ha KOTOPBIA PacCUUTaH KOKTEIHIIb JUIsl CLIMHTHIUISAIINY.

NPUMEYAHUE
[TpunuBaeMblii 00beM MPOOBI ABISETCS BAXKHBIM MMapaMETPOM JIJIsl TPOBEACHHUS
M3MEPEHUI OKpYXKaIOUIe cpeibl, IOATOMY JYUIIUM CIIOCOOOM SIBISIETCS ONPEIETICHNE
MPUJIMTOTO KOJIMYECTBA ITyTeM B3BEIIUBAHUS (DIIAKOHA C KUIKOCTHIO M BBIYUTAHUS MACCHI
¢akoHa. B aBapuitHBIX CUTYaIMsIX, KOTIa OJATOTOBKY JKEJIATEFHO MPOBECTH KaK MOKHO
ObICTpee, TO0CTATOYHO TOYHO MPHIUTH TPEOyeMbIil 00beM.

JleiictBHe 9
JT06aBHUTH TOYHOE KOJTMIECTBO KOKTEMIIS TSl CHMHTHIUISALINH, J0BEIS OKOHYATELHbINH 00heM
10 20 ma (s ¢rakona wa 20 mi).

JleiictBue 10

3aKpBITh KPBIIIKOW, TPOMAPKUPOBATH ()JIAKOH TOJBKO HA KPBIIIKE, BCTPAXHYTH (PJIAKOH JIJIs
nepeMennBaHmsl KOMIOHEHTOB. He 0cTaBsATh HAa HAPYKHOM MOBEPXHOCTH (pr1aKoHa MATEH
HWJIN OTIICYATKOB ITAJBIICB. [[epxcaTb q)HaKOH PEKOMCHAYCTCA B IICpUYATKAX WU C IIOMOIIBIO
candeTki.

HeiicTBue 11
[TonroroBuTh A5 napTn Npod GoHOBYIO NMPOOY U KaTUOPOBOYHBINA CTAaHAAPT.

MNPUMEYAHHUE
B 6onbmmHCTBE XKUIKOCTHBIX CLIMHTUIUISIIUOHHBIX CYETYMKOB C aBTOMAaTHUECKUM
CYETOM B KacceTy MoxeT romeniarbest maptust u3 10 npo6. Ecau maptust s cuera COCTOUT
u3 6onee yeM 10 mpo6, aHATUTHK T0JKEH IPEIYCMOTPETh IPOrpaMMHUPOBAHNE CUETUMKA HA
MOBTOPHBIN 00cUeT POHOBOM MPOOKI M CTaHAAPTA MEXTY TPOOaAMH, TOMEIICHHBIMU B Pa3HbIE
KacCCeThl.

JleiictBue 12

Jate mpo0OaM MocTosITh B TEMHOTE B TeueHue 1 yaca. [yt kokTensel HeKOTOPBIX TUIIOB 3TO
MOJKET He TpebOoBaThCs; I MOIyueHus: 60biel nHpOpMaluu 0 KOKTee
MPOKOHCYJIBTUPYUTECH C MTPOU3BOAUTEIIEM.
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Cuem | Ananus

HeiicTBue 13
HpOBCCTI/I CUeT Hp06 B TCUCHUC BpCMCHU, Tpe6yeMor0 JJI1 JOCTHIXKCHUA IIPCACia
ACTCKTUPOBAHUA.

NPUMEYAHUE
Hcnons3oBanue MCTOJ0OB OT6paKOBKI/I Hp06 C HU3KOH CKOPOCTBIO CUCTA UJIU
OrpaHU4YCHUA CHCTA Hp06 C BBICOKOH CKOPOCTBIO CUCTA MOXKET COXPAHUTDb JOPOIro€ BpEM JIA
a"anm3a. Mcnoap30BaHue YKa3aHHBIX METOAOB IIPUBETCTBYCTCA.

JleiictBue 14

[Tpu HaM4YUK BpeMeHHU B HEOOJIBIIOM KOJIMYECTBE MPOO B MAPTHUH, IIPOBECTH CUET BCEX MPOO
BTOPOW MJTM TPETHH pa3 M B3SITh CPEIHEE 3HAUCHHUE U3 TIOJYUYCHHBIX JIJIs1 KOKI0H POOBI. DTO
YMCHBUIUT CTAaTUCTUYCCKYIO HCOITPCACICHHOCTD.

HeiicTBue 15
OnpenenuTb KOHLIEHTPALMIO TPUTHUS B COOTBETCTBHUHU CO CIEAYIOUIEH (popMyIoi:

N_Ny
c -t b
eV
I'ne
Ch.s = kouueHrparus Tputus [ bi/i]
N = CcUeT OT MpOObI
t = BpeMs cueTa mpoOsI [cek]
Np = (oHOBBII1 cueT
ty = Bpems cueTa (oHa [cek]
€ = 3¢ (eKTHBHOCTh cueTa (BhIpaKEHHAs B ICCATHYHOMN JIpOOH)
\% = 00beM aTUKBOTHO# MPOOHI [ 1]

HeiicTBue 16
3anonuuth Kaprty J11.
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Buinonnsemcsi: MHCTPYKIMA [1la
KAJIMBPOBKA KUJIKOCTHOI'O

) Cmp.lus 2
I'pynnoti uzomonnoeo CIIMHTUIIIAIIUOHHOI'O

ananusda CYHETYHUKA

Hean

W3meputh 5P eKTUBHOCTH cueTa Mpudopa Ha SHEPTreTHUECKOM YPOBHE TPUTHS.

Oo6cyxaeHue
Hcrnonb30BaTh CTaHIAPTHBIN pacTBOP ¢ TOYHOCTHIO 3% nipu 95% noBepUTETLHOM HHTEpBAJIE.

Ipu6opwl / Pecypcebl

» JKuaKoCTHOMN CHUHTHIUTSIIMOHHBIN CUSTUHK

» Kapra JI1

Pearentnl
> CranmapTHBIN pacTBOp TPUTHS
» KOKTe#b sl CIMHTHIUISIIAH

JleiictBue 1
VY3Hath pazmepsl (hJIakoHa U COCTaB KOKTEHIIS ISl CIIMHTHJUISIUN, KOTOPBIE OyayT
HUCIIOJIB30BATHCA IJId aHaJInU3a Hp06I)I.

JleiicTBHE 2

[TpUroTOBUTH CTAaHIAPT ISl U3MEPEHUS IPU IPOBEICHUH CUYeTa JaHHOW MapTUH MPOo.

M cronp30BaTh MMEIONIUICS B IPOAAXKE UCTOYHHUK TPUTHS, Pa3BEICHHBIN TUCTHIUIMPOBAHHON
BOJIOM ¢ HU3KUM (POHOBBIM YPOBHEM TaKUM 00pa3oM, 4ToObl B TeueHue okoso 100 MuHyT
peructpupoBaioch nmpuMmepHo 10,000 ummybcoB.

MNPUMEYAHUE
Eciu Oynet mpoBOIUTHCS cUET OOJIBIIOTO KOJTUYECTBA MTPOO, MOKET OKA3aThCs
MOJIC3HBIM TIPUTOTOBUTH OOJBIIHI 00beM cTaHgapTHOrO pacTtBopa (>1000 m).

JleiictBHe 3

I[O6aBI/ITB HUIIETKOH BO (bHaKOH TOYHOC KOJIHUYCCTBO CTAHAAPTHOI'O paCTBOPA COrIaCHO
00BeMy, Ha KOTOPBII pacCUMTaH KOKTEWIIb IS CHUHTWUIIMY. Jlydiie Bcero 3To nenaercs ¢
IIOMOIIIBIO B3BCIINBAHUAA. Touno OIpEaACINTb aKTUBHOCTD.

HeilicTBue 4
Jlo6aBHUTh TOYHOE KOJTMYECTBO KOKTEUIIS JIJIsI CHIMHTUJUISALNIH, ToBeAs oOmui o0beM 10 20 mi
BO (urakone Ha 20 miL.

JleiictBHe 5

3aKkpbITh (IIAKOH KPBIMIKOH, CIeTIaTh IIOMETKY TOJILKO Ha KPBIIIKE (IakoHa. BCTpsIXHYTH
¢b1akoH IS IepeMenIBaHus CoIep>KUMOoro. He maykaTe Hapy>KHYIO IOBEPXHOCTH (pi1akoHa
Y HE OCTABJISITh HA HEM OTIEeYaTKOB MajblieB. OTCTaBUTH (DJIAKOH B CTOPOHY U JIaTh EMY
MOCTOSTH 10 IPOBEJCHUS U3MEPEHHUs, IO KpaiiHel mepe, 1 yac. bpats ¢uiakoH B pyku
PEKOMEHJIyeTCsl B MepUYaTKaX WUIIU C TOMOIIBI0 OyMakKHOU caneTKH.

170




Kanu0poBka ;KkMIKOCTHOTO
CHUMHTHLIALMOHHOIO CYETYMKA Hnempyxyus /11a, Cmp.2 uz 2

JleiictBHe 6

ITocie Toro, Kak mapTHs mMpod JIst IPOBEICHHS M3MEPEHHH MMOrOTOBJIEHA, T00aBUTh B
HmapTHIO CTaHaapT. Hagats cyer U mpoIoiiKaTh €ro JI0 MOJAYYSHHS XOPOIIeH CTATHCTHKH
(yure, gem 5%).

INPUMEYAHUE
IIpu nocTHKEHNH XOpOLIEH CTATUCTUKUA MOXKET OKa3aThCs JKeJaTeIbHbIM IIPOBEICHUE
cyeTa cTaH/JapTa B TEUCHHE MEHbBILIET0 BpEMEHH, YeM cueTa npod. OnbIT paboThl co
CYETYMKOM TTOACKAKET BaM HEOOXOIMMOE JIJISl CUETa BPEMSI.

JleiicTrBue 7/
PaccunTath 3¢ (eKTUBHOCTE CUeTa, UCTIONb3YS CIEeIYIONTYI0 (OPMYITY:

Ny Ny
&= ts tb
A
I'ne
€ =3¢ pexTBHOCTD cUeTa KUAKOCTHOTO CIIMHTUILISIIUOHHOTO CYETYHKA JUIST TPUTHUS
Ns = CcueT OT CTaH/JAapTHOU aTMKBOTHON MIPOOBI
ts = BpeMsl CUeTa CTaHAapPTHOW ATMKBOTHOM MPOOHI [CeK|
Np = (hOHOBBII cueT
ty = Bpems cueTa poHa [cek|
A = aKTHMBHOCTH CTaHJAPTHOM aTMKBOTHOM IIPOOHI [ BK]

JleiictBHe 8
3apeructpupoBath 3P pekTuBHOCTE cueta B Kapre JI1. CoxpaHsATh 3aITUCH BCEX OTHOCSIIUXCS
K JIeJTy TAaHHBIX B )KypHaJe KUIKOCTHOTO CIUHTHIIISIIUOHHOTO CUETYHKA.
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WHCTPYKIUS 116
KOHTPOJIb KAYECTBA PABOThbI

Buvinonnsemces.

I pynnoii uzomonnozco AKNIAKOCTHOI'O Cmp.1usz 2
ananusa CIIMHTHJJIAIIMOHHOI'O

CYUETUYHUKA
Heanb

[TpoBepsATh NPaBUIBHOCTh PYHKIIMOHUPOBAHUS IPUOOpa U KOHTPOJIUPOBATH ONTHUMAJIbHBIE
YCIIOBHS CUETA.

Oo0cyxaenue

B cootBeTcTBHH C HHCTPYKIHUAMU IIPOU3BOAUTEIISA JOJIKHA OBITE IMOJIy4€Ha KpuBas
KOPPEKIUHU TalleHus, KOTOPYIO CIIEIyeT MepUoANIeCcKu OOHOBIATE. JKenaTenbHO UMETh B
HaJIMYUHU KOMIIBIOTCPHYIO IIpOrpaMmy IJId OIIPECACIICHUA XECMOJIOMUHUCIICHIINN.

JInst TOCTIDKEHNUS JTyHIINX Pe3yTbTaTOB H3MEPEHUS CIIEAYeT MOIYYHTh OT IPOU3BOTUTEIS
cranmapt “H i poHOBYIO TIPOGY.

Ipu6opsi / Pecypcenl

» JKuakoCTHOH CHUHTHIUTSIIMOHHBIN CUSTYHK
> CranaapTHBIN pacTBOP TPUTHS

» KoKTelsp i COUHTHIUISAIAN

JleiicTBue 1
OHpeIIeJII/ITI) IMHAPHUHY CYCTHOT'O OKHA UJIU KOJUYCCTBO KaHAJIOB JJId ITUKA TPUTHUA. BI)I6paTI)
9TH KaHAJIbI BPYYHYIO JTUOO C TMTOMOIIbIO KOMITBIOTEPHOU MPOTPAMMBI.

INPUMEYAHUE
VY CTaHOBUTH B )KUIAKOCTHOM CIHMHTUIUISIIIMOHHBIN cYeTyrK 2 cTanaapTa (GoHOBbIN 1
TPUTHEBBIIT), CYUUTATh UX B TPUTHEBOM OKHE M ONpeIeUTh 3)(HEKTUBHOCTD cYeTa
(Muctpykums J]1a). 3atem paccuuTaTh 3HAYCHUE KAYECTBA C TIOMOIIBIO (POPMYJIBI:

2
Fom =51
N b
I'ne
FOM = 3HayeHue KauecTBa
€ = 3¢ (eKTUBHOCTH cCUeTa
Np = (hOHOBBI cueT
tp = Bpems cueTa poHa [cek|

[ToBTOpUTH N3MEpEHUS, TIepeMeIasi OKHO B 001acTh 00Je€ HU3KUX HIIU BBICOKUX
sHepruii (kaHanoB). OKHO BRIOMPAIOT B COOTBETCTBUH ¢ MAKCUMAIIbHON BETMYMHON 3HAUCHHSI
KauecTBa.

PeanbHblit cTanmapT 11 cyeTa, KOTOpPhIE MOATOTOBJIEH ISl 0OcueTa Mpod, MOKeT
JIaTh HECKOJBKO PYroe 3HaU€HHE KaueCTBa, U, IOATOMY, HECKOJIBKO APYroe OKHO;
JEHCTBUTENBHO JIU 3TO TaK, - MOKAXET OIbIT.

elicTBue 2
]_IJ'IH KOHTpOJ’IH: YCTaHOBHUTDH B )I(HI[KOCTHOﬁ CI_[I/IHTI/IJ'IJ'IHI_[I/IOHHHﬁ CUETYHK 2 CTaHIapTa
(boHOBBII O€3 TyHIMTENS M TPUTHEBBIN) U TIPOBECTH UX U3MEPEHHE C OTKPBITHIM OKHOM.
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KoHTpoJib kauecTBa padoThl )KUTKOCTHOTO
CHUMHTHLIALMOHHOIO CYETYMKA Uncempyxyus 116, Cmp. 2 uz 2

[ToBTOpUTH M3MEPEHNUE CTAHAAPTOB, 10 KpaitHeii Mepe, 10 pa3 ¢ mpenBapuTENbHO 33aHHBIM
BpeMeHeM 1-2 muHyTHI. PaccuntaTh 3 pekTuBHOCTH cueta (o/kHa ObiTh Oonee 60%) u
OIICHUTH €€ M0 KPUTEPHIO XH-KBaIpar.

JleiictBHe 3

E)KeI[HeBHO MIpOBOANTHL U3MCPCHHUEC CTaHAapTa, IOJIYUCHHOI'O OT U3IrOTOBHUTCIIA, a TAKKCE
(OHOBBIX P00, U HAHOCHUTH PE3YNbTAThl HAa TpaduK. Ecnu pe3ynbraTsl u3MepeHust
CTaHdapTa U (I)OHOBLIX Hp06 IMPCBLINIAIOT 1 CTAaHAAPTHOC OTKJIOHCHHEC, PACCUUTAHHOC C
IIOMOIIIBIO HpOCTOfI CTAaTUCTUKH, - OTO MOXKET CBUACTCIBCTBOBATH O HpOGHeMC B ICTCKTOPC.

JleiictBue 4
Kaxmyro Heienro cTpouTh 1 OOHOBIISATH KPUBYIO TallIeHUs, COXPAHSEMYIO B TIPOTpaMMe
CUCTUYHKA.

JleiictBHe 5

[Tepuoanuuecku MpOBOAUTH MPOBEPKY MPOrpaMMbl aHTUCOBIAJICHUN J1JIsI TPOBEPKU
OanancupoBku (HOTOYMHOXKHTENEH. Ecu mpoBepka BBISIBUIIA HEIOCTATKH, - 00paTUTECH 32
IMOMOIIBIO K IIPOU3BOAUTCIIIO.

JleiictBHE 6

[Tepuonnuecku MpoOBOAUTE U3MepeHHe (POHOBOM MTPOOKI IO BCEM BHIOPAHHBIM KaHAJIaM.
Hanectu pesynprarsl Ha rpaduk. Ecnu pe3ynbraTsl u3MepeHust cTannapta 1 (poHOBBIX TPoo
MMpCBbLINIAIOT 1 CTaHAApPTHOC OTKIOHCHHUEC, PACCUUTAHHOC C ITIOMOIIbIO HpOCTOfI CTaTUCTUKHU, -
9TO MOXET CBUACTCIBCTBOBATH O HpO6JIGMC B ICTCKTOpax.

JleiicrBue 7/
[Tpu npoBeneHnn u3MepeHus mpoO BEIOpaTh Hayraa oaHy npody u3 10 u u3amMepuTs ee
MOBTOPHO.

NNPUMEYAHUE
B HekoTophIx 1ab0opaTopusx Takke MPOBOSAT MOBTOPHBIN aHaIN3 MPOObI IUCTUILIATA,
coOpaHHOTO B MpOIecce MOArOTOBKU MpoObl. O0a BhIlIeyKa3aHHBIX MOIX0/1a 00eCTIEYnBaIOT
XOPOIIUE PE3yabTaTHI.

IIpu npoBeneHnM Kax 101 HOBOM KaMITAHUH T10 U3MEPEHUAM CIIENYET U3MEPSATh
COOTBETCTBYIOIIUI CTaHIAPT U (POHOBYIO CIIEyI0 MPOOY (CBEKEMPUTOTOBICHHYIO).

JleiictBHe 8

CoxpansTb 3anmucu (pe3ysbTaThl) BCEX OTHOCSIIMXCS K JCTy JaHHBIX B )KypHaJe
JKUJKOCTHOTO CUMHTHIUIALIMOHHOTO CYETUHKA.
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Buvinonusemcs: UHCTPYKIUA 12

I . Cmp.luz 3
pynnou u3omonHozo AHAJIN3 CTPOHHI/IH

ananusa

Hean
Onpenenuts KOHIIEHTPAIMIO aKTUBHOCTH Ogr 1 8gr g npo0Oax.

Oo6cyxaenue
N3mepenne 85y OCYILECTBIISIOT MO U3JTydeHUI0 YepeHKoBa,; 05r y 895r — B couerannnu ¢
HUCITIOJIB30BAHUEM KUAKOCTHOI'O CHUHTHUIUIAIIMOHHOTO CYCTUHUKA.

B Tabnuue /{1 nansl 3HaueHUs pazMepa npod, THMUIYHONH MUHUMAIBHOM JETEKTUPYEMOI
aktuBHOCTH (M/IA) Ha ocHOBanuu 95% NOBEPUTEILHOTO UHTEPBAJIA U IPUOIH3UTEIbHAS
JUTUTEIIBHOCTh BPEMEHU MpoBeieHus aHanm3a [17, 18].

TABJIMIIA J11: TUIIMYHBIE ITAPAMETPbBI AHAJIM30B CTPOHIIVA.
Pa3zmep Tunuunaa MJIA Bpems
AL I npoobI Sr-89 Sr-90 Eaunuuus aHajam3a [4]
YacTuipl B BO31yxe 1M 0.3 0.5 Br/m® 32
Bona 1n 5 10 bx/n 8
ITouBa 5r 350 600 Br/xr 10
TpaBa 50r 5 10 Bbx/kr 13
Moitoko 50 M 5 10 bx/n 10
Osoru 50r 5 10 Bbx/kr 13
Pe3srome
O0bekT
aHaJImn3a: 0gr y By
Hpouenypa: PAIUOXUMHUYICCKOC BBIACIICHUC U H3MCPCHHUEC HA )KUAKOCTHOM
CHUHTUUISLIMUOHHOM CYETYUKE
Buab1 npoo: YacTHUIBI B BO3IyX€, TOYBA/OTIOXKEHHUS, BOJA, MOJOKO, TPaBa, OBOIIH
MaTtpuua: PacTBOpeHHas: 1 XUMHUYECKHU TOATOTOBJICHHAs MPpo0a, MOMEIICHHAs! BMECTe
C KOKTenIeM JJIs1 CHUHTHUIIIIALIUA BO (bHaKOH IJI1 dKHUAKOCTHOI'O
CHUHTUUISLIUOHHOTO CUETa
MIA: Cwm. Tabmumy 11
Bpems
H3MepEeHust: Cwm. Tabmumy 11
To4YHOCTB: He MeHee £15%

Ipenocrepexenusi / OrpaHuveHust
Hacrosmuii MeTo npeHa3HaueH Ui U3MEPEHUs Po0 MaJIoro pa3Mepa U MOXKET He
MIOJIONTH JIJISl I3MEPEHUs 0oJiee KPYIHBIX MPOo0.
Crnemyet peryiasipHO MPaKTHKOBATHCS B OCYIIECTBICHUHU TaHHOW MHCTPYKITUH JUISI
o0ecrieueHrsi COOTBETCTBYIOIIETO OIBITA y ONEPATOPOB.
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AHaJIN3 CTPOHIHSA Huempyryus /12, Cmp. 2 uz 3

HekoTtopsle xuMnueckne BelecTBa MOTyT OKa3blBaTh BPEIHOE BO3/IEUCTBUE, €CITU C
HUMU HE 00panarhcs MpaBuiIbHO. [103TOMY, HCITONB3YIONINE JAHHYIO HHCTPYKITHIO JIUIIA
JOJI’KHBI OBITH TIOJITOTOBJIEHBI COOTBETCTBYIOIIMM 00pa3oM, a TakKe JIOJKHBI CIIe10BaTh
COOTBETCTBYIOIMM IPaBUJIaM CBOEH CTPaHbI, KOHTPOJUPYIOIIUM HCIIOJIb30BaHUE
XUMHUYECKHUX BEIIECTB.

Ipu6opwi / Pecypcebl
» JKUIKOCTHOM CHUHTHIUIAIHOHHBIN CUCTUHK

» KOKTe#b ISl CIMHTHIUISIIAH
» Kapra 12

JleiictBue 1
Ucnionw3ys Uuctpyknuio 128, MOATOTOBUTH MPOOY /IS BHICICHHUS.

JleiicTBHe 2
B 3aBHCHMOCTH OT YCTaHOBJIEHHOTO B TJa0OPaTOPHH MOPSIIKA IPOBECTH BBIACICHUE
cTpoHIus, ucnonb3ys Muctpykuuu A2r nnmm 2.

HNPEAYHNPEX/IEHHUE
KuaKoCTHON CHMHTHILISIIMOHHBIN CUETYHK JOJDKEH OBITh OTKaTHOPOBaH
(Mucrpykums J12a) u noBepeH Ha perynsapHoit ocHoBe (MucTpykimst [120).

JeiicTBue 3
ITomecTuTh Hp06y B )KHIIKOCTHOﬁ CIII/IHTI/IJIJISIHI/IOHHBII;'I CYCTYUK U NPOBOJUTH CUCT HA
MpeaABapUTCIIbHO OIPCACICHHBIX KaHallaX I‘IepeHKOBa B Teuenune 20 MHUHYT.

HeilicTBue 4

Jo6aButh 10 My CHUHTWIIIATA U TIPOBECTH U3MEPEHHE €IlIe pa3 Ha MPEIBAPUTEIHHO
OIIpe/IeIICHHbIX KaHanax ast ~°Sr / %Sr. 3aperucTpupoBaTh cpeHee BpeMs cueTa Iis pacyera
pacrnaja Py 3aperucTpupoBaTh CpeaHee BpeMs cueTa sl pacueTa pacraja Py

JleiictBHe 5
PaccunTaTh KOHIEHTPAIHH > Sr+°0Sr, HCIOB3YS ClIeAyIoNIHe (hOPMYIIBL:

N_N,
c ot

¥g /Py £q T Q
e
Cog g = CyMMapHas KOHLEHTPALHS 895r u %Sr [Br/1po6y]
N = CYeT OT MpOObI
t = BpeMs cueTa mpoosI [cek]
Np = (oHOBBII1 cueT
ty = Bpems cueTa (hoHa [cek]
€q = cpenHsist 3PPEKTUBHOCTH cUeTa JIs 895y
n = XUMHYECKHH BBIXOJI PAJAHOXHMHUIECKOTO BBIAEIEHHUS
Q = KOJIMYECTBO POOHI [KT, 11, M’]
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AHaJIN3 CTPOHIHSA Huempyryus /12, Cmp. 3uz 3

JleiictBHe 6
PaccunTaTh KOHIIEHTpALINIO Dgy CJICTYIOIIUM 00pa3oM:

N_N,
t ot :
C%Sr :f . b_. fY
&y 1-Q
rae
Coq = xoHuenTparus °Sr [Bx/mpo6y]
N = CYET OT MPOOkI
t = BpeMs cueTa npoObl [cek]
Np = (hOHOBBII cueT
ty = Bpems cueTa (hoHa [cek]
€y = 3¢ eKTUBHOCTH cueTa JIs Oy

n = XMMHUYECKUAHN BBIXOJ PAJANOXHUMHUYECKOTO BBIICICHUS
Q = KOJIMYECTBO POOHI [KT, 11, M’]
fy = (aKTOp HAKOTUTCHHS s Y
_ IN2/Ty,,-At
f, =1-e"" w2

T2 = IIepHo/I TOJTypaciaia Dy
At = IIepHOJ BpeMEHH MEXIy BBLICICHHEM °Y U CepeIHHOi Ieproa cuera [cex]
f; = koa(urmeHT pacnaga s Dy
' IN2/T,,,-At
fY =e 1/2

JleiicrBue 7/
Paccunratn KOHICHTpPAIHIO 898r C IIOMOIIIBIO BEIYUTAHU .
C

=C C

89 g 89 /90g; - Dg

JleiicTBue 8
3amonuuth Kapry J12.
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Buinonnsemcsi: UHCTPYKLMA I2a
KAJIMBPOBKA KUJIKOCTHOI'O

) Cmp.lus 2
I'pynnoti uzomonnoeo CIIMHTUIIIAIIUOHHOI'O

ananusda CYHETYHUKA

Hean

Onpenenuts 3¢ (HPEKTUBHOCTD CUETA KHUJIKOCTHOTO CLUUHTHUISIIMOHHOTO CUETYHKA Ha
COOTBETCTBYIOIIMX JHEPTETUUECKUX YPOBHSIX U OIIPENEINTh KaHAJIbI JJIs cUeTa 8951 1 Pgr,

Oo0cyxaeHue
Hcnonb30BaTh CTaHAAPTHBIN pacTBOpP ¢ TOYHOCTHIO 3% mpu 95% noBEepUTEIHHOM HHTEPBAJIE.

IIpu6opsi / Pecypcenl

KunxocTHON CIIMHTUWIIALIUOHHBIA CUETYUK
CrTaHapTHBIA pacTBOp > S

CrangapTHBIN pacTBOP Ogy

KoxTenb 11 CHUATUIIISITHA

Kapra J12

YV VYV

JleiicTBue 1
Buectu nuneTkoil B cueTHbIN (piIaKoH ONpeIeeHHOe KOJIMYECTBO KHUAKOTO CTaHAapTa 0gy (B
PaBHOBECHH C 90Y) U 100aBUTh TUCTUJUIMPOBAHHON BOJIBI IO 2 MII.

JleiicTBHe 2

[TomecTuTh (IIaKOH B KUAKOCTHON CHHMHTHIUISIIMOHHBIA CUSTYHMK M IPOBECTU H3MEPEHHUE C
OTKPBITHIM TPUTHEBBIM OKHOM JIO MOJIy4eHUsI XOpolieit ctatuctuku (mo kpaiineit mepe, 3%).
3aperucTpupoBaTh pe3yJbTaThl CUETa U IPYrHe, OTHOCSIIHNECS K JICNy TAaHHBIC B )KypHAIIe
KHMJIKOCTHOTO CHUHTHILISIIIMOHHOTO CUETYHKA.

JeiicTBue 3

Brectu nuneTkoil B cueTHbIN (pIaKoH ONpeeleHHOE KOJIMYECTBO KHUAKOTO CTaHAapTa Ogy
(cBekeBBIIETIEHHBIH QOY), 100aBUTh AUCTHILTMPOBAHHOM BOJIBI 10 2 MJI U cMemaTh ¢ 10 mu
KOKTEHIIA.

JleiictBue 4

Hemennenno Hauate n3MepeHue (prakoHa npu oTKpbITOM OkHE. He mpoBoauTh H3MepeHue
Oousbmie 1 yaca. 3aperucTpUpPOBATh PE3yNbTaThl cueTa. JJaHHOe H3MepeHre HE0OXOAUMO TSI
ompeneneHus 3pHEeKTUBHOCTH CUeTa JIIs Og,

JleiicTBHe 5

o 90
CHoBa npoBecTu u3Mepenue (iaakona yepes 5 queit (pacnan ~ Y). Beraects pe3ynbTaTs
cuera u3 pesynbrara JleiictBus 4. 3aperucTpupoBarth pe3yabTaThl CYeTa B KypHaJe
KHJIKOCTHOTO CHUHTHIUISIIMOHHOTO cueTurKa. J[aHHOe n3MepeHne HeoOXOaMMO st
onpeneneHus 3GPEKTUBHOCTH cUeTa s Oy

JleiictBHeE 6

He3aBucruMo oT npo/ieslaHHOrO BhIIIE, BHECTH MUIIETKON OMPEIETIEHHOE KOJIMYECTBO )KUIKOTO
89 N . .
CTaHaapTa  f B IPYroi CUETHBIN (pr1akoH, 100ABUTH TUCTUILTUPOBAHHOMN BOJBI 1O 2 M.
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Kanu0poBka ;KkMIKOCTHOTO
CHUMHTHLIALMOHHOIO CYETYMKA Uncmpyxyus /128, Cmp. 2 uz 2

JleiictBue 7/

[TpoBectu n3Mepenue (GiakoHa ¢ OTKPHITHIM OKHOM JI0 MOJYYCHHUS XOPOIIel CTaTUCTUKH (110
Kpaiineit mepe, 3%). 3aperucTpupoBarth pe3yibTaThl cdera. JJaHHOe H3MepeHre HeOOX0IMMO
JUTst ompeiererus 3 PeKTHBHOCTH cUeTa s oS 110 u3mydeHnio YepeHKoBa.

JleiictBHe 8
Jo6aButh 10 M1 KOKTEHUIIS TSl CHUHTHIUIAIIMKM XOPOIIO TIEPEeMEIaTh.

JleiictBHe 9

[TpoBectu n3mepenue GiakoHa ¢ OTKPHITHIM OKHOM JI0 MOJYYCHHUS XOPOIIel CTaTUCTUKH (110
Kpaiineit mepe, 3%). 3aperucTpupoBarth pe3ybTaThl cyera. JlaHHOe H3MepeHre HeOOX0JMMO
JUTSE onpeieseHus 3 PeKTHBHOCTH KIIKOCTHOTO CLMHTHLIAIOHHOTO CYeTa Juis - of,

HeiicTBue 10
Paccunrars 5p()EKTHBHOCTD CYETA KUAKOCTHOTO CLUMHTHJLIALMOHHOTO CUCTUHKA IS o S,
905r 1 Y, ncnonesyst crenyrouyo Gopmyy:

N, N,
e = tx tb
X A Ny
e
€, = 3¢ (eKTUBHOCTD CUeTa JUTS PAAHMOHYKINIAA X
Nx = CcUeT OT CTaHAAPTHOW aTMKBOTHON MPOOBI PATMOHYKINAA X
tx = BpeMs cueTa paJuoHyKInIa X [cek]
Np = (oHOBBII1 cueT
ty = Bpemst OHOBOTO cueTa [cek]
Ax = aKTUBHOCTbH paauoHyKiuaa X [bk]

JleiicTBue 11
CoxpaHsTh 3anucH 3HaYeHUH 23(HPEKTUBHOCTH cUeTa B )KYPHAIIE KUIKOCTHOTO
COUHTUIIIATTMOHHOI'O CUHCTUHKA.

JleiictBue 12
3anmonuuts Kapry J12.
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WHCTPYKIHUS 126
KAHTPOJIb KAYECTBA PABOTbI

Buvinonnsemces.

I pynnot uzomonnoeo AKNIKOCTHOI'O Cmp.1luz1
ananuza CIIMHTNWJIJIAIIMOHHOI'O

CYETUHUKA
Heanb

[TpoBepsATh NPaBUIBHOCTH (PYHKIIMOHUPOBAHUS IPUOOPA U KOHTPOJIMPOBATH ONITUMAIIEHBIC
YCIIOBHS CUETA.

Oo0cyxaeHue

KoHTponb kadecTBa pabOThI JKUAKOCTHOTO CIIMHTHILUISIIHOHHOTO CUETYNKA OCYIIECTBISIECTCS C
UCTIOJIb30BAHUEM CTaHIapPTa TPUTHsI O0€3 racuTelNsi M POHOBBIX MPOO, MOTYICHHBIX OT
nocTaBIIuKoB (Tounocts 3% mpu 95% noBepUTEILHOM HHTEPBAIE). B HomonHeHHE K 3 TOMY,
MIEPHOANYECKH MTPOBOISATCS MPOBEPKH 3PPEKTUBHOCTH CUETA CBEKETIPUTOTOBICHHBIX
CTaHJAPTOB CTPOHIIHSI U UTTPHSI.

Ipu6opwl / Pecypcebl

» JKUIKOCTHOM CHUHTHIUIAIHOHHBIN CUSTUHK

» Crangaptel TpUTHS 0€3 TymuTeNs U (POHOBBIE MPOOBI
> CTanIapTHbIA pacTBOp > S

» CranaapTHBIA pacTBOP Ogy

» KOKTe#sb sl CIMHTHIUISIIAH

JleiicTBue 1
[TomecTHTh CTaHAAPTHI TPUTHS 0€3 TYIIUTENS U POHOBBIX MPOO B KUIAKOCTHON
CHHHTHHHHHHOHHBIﬁ CUCTYHK U IPOBOAUTDb U3MCPCHUC IIPU OTKPBITOM OKHC.

JleiicTBHe 2
[ToBropuTh M3MepeHus ctanaaptoB oT 10 g0 100 pa3 (npeaBapuTensHO 3aqaHHOE Bpems 1-2

JeiicTBue 3
PaccunraTh 3HaUeHUs 3P PeKTUBHOCTH cueTa (10KHO ObITh Oosiee 60%) 1 OreHNTH ee
3¢} HEeKTHBHOCTD IO KPUTEPHUIO XH-KBAJIPaT.

HeilicTBue 4
[ToBTopsTh JleiicTBus 1 - 3 Kaxaplid MECHIII.

IMPUMEYAHUE
B cocrase kaxm0ii HOBOM CEpUM U3MEPEHUH CIIENAYET POBOAUTH CUET
COOTBETCTBYIOIIETO CTaHIapTa 1 (JOHOBOM CJIEMOi MpoObI (CBEKEPUTOTOBICHHOI).

JleiictBHe 5
[Teproandecku MPOBEPATH KATHOPOBKY )KUAKOCTHOTO CIMHTHUIALIMOHHOTO CYETUHKA,
ucnonb3ys Uacrpykuuio /[2a.

JlelicTBHE 6
COXpaHSITI) 3aIMMCHU BCCX OTHOCAIMMUXCA K JCJTY JAaHHBIX B JKYPHAJIC JKUJIKOCTHOTO
COUMHTUIJIIAONMOHHOI'O CHCTUYHKA.
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Buinonnaemcs. UHCTPYKIUA 128

I . Cmp.luz4
pynnou usomonrozo HOI[FOTOBKA InPOB

ananusa

Hean
ITepeBectr poOBI pa3znuIHOTO BHAa B 8 M pacTBOp a30THOM KHUCIOTHI, IPUTOAHBINA JIJIS
BBIACIICHUA CTPOHI M.

Oo0cyxaeHue
[ToaroToBka pa3iIUYHBIX BUIOB MIPOO MPUBOAUT K OTYUYECHHUIO €IMHOOOpA3HONW MATPHUIIBI TS
MMOCJICAYOIICTO aHaJIn3a.

Hpnﬁopu / Pecypcnbl
» Mydenbuas neup
» YipTpa3BykoBas OaHs
» CrexisiHHAsI TOCY/a, CTaKaHbl, MEPHBIE KOJIOBI, CTCKJITHHBIC TAJIOYKH, CTAKAHBI U3
HOJTUTETPA(IIOOPOITUIICHA U T.1.
dunprpoBanbHas Oymara; Barman NO. 42, Batman GF/B (CTEk/10BOJIOKHO)
DnexTpuvecKkas MiInTKa
Pe3uHOBBII BCTpsIXUBATENb

Y VYV

Pearenrtsl

A3OTHas KHCJIO0TA; KOHIEHTpUpoBaHHast, SM

dTOpHCTOBOIOPOIHAS KUCIOTA; KOHIIeHTpupoBanHast (40%0)

Hurpar anroMunus; TBepabid

Hutpar ctpoHius; TBepablid

Hocwurens crponrus; 10 mr S Ha M. PactBoputh 2.24 r HUTpaTa CTPOHIIHSI B BOJIE,
100aBUTH 1 MJT KOHIIEHTPUPOBAHHOI a30THOI KUCIIOTHI, B MEPHOI KOJIOE TOBECTH BOJOM
10 100 min

ConstHast KUCIIOTA; KOHIIEHTPUPOBAaHHAS

I'mapookuck Hatpusi; 5% BOIHBIN pacTBOP

KapGonat ammonwust, 5% BOIHBIN pacTBOp

[Mapckas Bojka; 1:4 cMech KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI U
KOHIEHTPUPOBAHHON COJISTHOM KUCIIOTHI; TPUTOTOBUTD, CKOJIBKO TpeOyeTcs — He XpaHUTh

VVVYVY

VVVYY

IMPEAYIIPEKJAEHUE
Crnenyer OTMETUTh, YTO TOJBKO XOPOIIO 00Y4YEHHBIH MEPCOHA MOXKET OCYILECTBIIATh
JTAHHBIE ATAIbl MOATOTOBKH Mpo0. [Ipu oOpamieHnn ¢ OacHBIMH XUMHUYECKUMH BEUIECTBAMHU
CJIelyeT IPOSBIATh OCTOPOKHOCTD.

Bo3zoywmnbie punompoi

HeiicTBue 1

0 .
Mennerno o3o0auth ipu 450 C st n36ekaHus BOCIIAMEHEHHSI B BO3MOYKHOM ITOTEPH
MaTepuaia. DTOT 3Tall MOXKET 3aHATh 0 24 J4acoB.

JleiicTBHE 2

Hcnonp3ys 8 M a30THYIO KUCIIOTY, KOJIMYECTBEHHO NIEPEHECTH OCTAaTOK B CTaKaH U3
noaurerpadarooposTuiieHa. Pa3pymmre 1ro0ble HENOAATINBbIE YACTHILIbI, UCTIONb3YS
PE3UHOBBIN BCTPSAXUBATENb, U IPOMBITH, IO KpaiiHei mepe, 3 paza 8 M a30THOM KUCIOTOM.
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IMoaroroBka npood Huempyryus /[26, Cmp.2 uz 4

JleiictBHe 3
Brimaputs gocyxa moj uHGpakpacHOM JIaMITOM.

HeilicTBue 4
PactBoputs B 5 Mt 40% (hTOpHCTOBOIOPOTHON KUCIOTHI M BBICYIITUTH J0cyXxa. [IoBTOpHUTH
JIBAXKTBI.

JleiictBue 5

Jo6aButh 10 MJT KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI M HECKOJIBKO MT' TBEPAOTO HUTpATa
JIIOMUHUS, BBICYIINTH 1ocyXa. JlononHuTensHo 106aBUTh 10 M1 KOHLIEHTPUPOBAaHHOMN
A30THOM KMCJIOTBI U BBICYIIUTH 0CYXa.

JleiicTBHE 6
PaCTBOpI/ITB B MUHAMAJILHOM 00beMe 8 M a30THOH KUCIIOTHL.

JleiicTrBue 7/

Ecnu mutanupyetcs mpoBeieHne aHaIu3a akTHHUIOB B 3TOU e Tpo0e, IEPEHECTH €€ B
MOXO/ISIIIYI0 MEPHYIO KOJIOY U pa3BecTH BOJOM 10 MeTkH. [lepeHecTr moIoBUHY pacTBOpa B
250 mut crakaH, 100aBUTh TOYHO W3BECTHYIO HABECKY HOCHTEIS CTPOHITUS — 0koj10 30 mr,
npoaospkath Beiienenue (Mucrpykuuu J12r win J12n1). Eciu aHamu3 ak THHHI0B TPOBOIUTHCS
He OYJIET, - MO’KHO HCIIOJIb30BaTh BECh PaCTBOP.

Booa

JleiictBHe 8

[ToakucnuTh oTOOpaHHy0 aMMKBOTY 10 MJT CONSTHON KUCIIOTHI 1 pazBecTH g0 200 mt.
J106aBUTh TOYHO U3BECTHYIO HABECKY HOCUTEINS CTpoHIUs (00b14HO, 0K0J10 30 MT) 1
nepeMeniaTh.

JleiictBue 9
C nmomomisto 5% ruapookucu Hatpust gosectu pH mo 10 £ 0.5.

HeiicTBue 10
[TepememuBas, 1o6aBuTh 4 r kapOoHaTa aMMoHUs. [Ipo1oKaTh NepeMenInBaHle B TEUCHHE,
1o Kpaiter Mmepe, 10 MHHYT MOCTIEe ITOJIHOTO PACTBOPEHUSI peareHTa.

JlleiicTBue 11

[TpodmibTpoBaTh ¢ MOJACOEAMHEHUEM BakyyMa depe3 OymaxHbiil punbTp Batman NO 42 n
IPOMBITh 0CaJI0K pacTBOpoM 5% kapOoHaTa aMMoHHUA. OTOPOCUTH (UIBTPAT U POMBIBHYIO
KUJKOCTb.

JleiictBue 12

OTCOoenMHUTH BaKYyM M CMOYHTD (PMIBTPOBaIbHYIO Oymary 8 M a30THO KHCIOTOM 1ist
pacTtBopeHUs ocajika. [IoBTOpUTh (PUIBTpAIHIO C OJICOEAMHEHNEM BaKyyMa U IpoMbITh 8 M
A30THOM KMCIIOTOM.

HeiicTBue 13
[Tepenectu pactBop B 250 M1 cTakaH U MPOAOIDKaTh Bhiienenue (Muctpykuuu 121 nnn

J12r).
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IMoaroroBka npood Huempyryus /[26, Cmp.3 uz 4

Monoko

JleiicTBue 14

Otmeputs 50 Mt MoJIOKa B 2 11 yamky 1 moMecTuTh Ha 90 MUHYT B My(eNbHYIO I1e4b MPH
500°C.

HeiicTBue 15
JHoctath damky u3 MyQenbHOH 1meun, KpaTKOBPEMEHHO OXJIaIUTh; cMO4YuTh 301y 8 M HNO3
U TIOMECTUTH B My(eIbHYIO TIeUb JI0 MoJTyueHHs 0esoro ocratka (00buHO B TeueHue 30

MHHYT).

HeiicTBue 16

PactBopuTH 301y B MUHUMAIEHOM 00BheMe 8 M a30THO# KUCIIOTHI U TOOaBUTH TOYHYIO
HaBecKy HocuTens cTpoHius (okos0 30 mr). KonmndectBeHHO niepeHectd B 250 M1 cTakaH u
npogoipkarh Beiaenenne (Muacrpykuus J12r wim J125).

llousa

JlleiictBue 17
Touno B3BecUTh 0K0JI0 SO T XOPOIIIO MepeMEeNIaHHOM MOYBbI, IEPEHECTH B 2 JI YaIIKy U
oMecTHTh B Mydenbuyio neds mpu 500°C. OctaButh Ha 2 yaca UK 0 HOTydeHHs 30JIbL.

JleiictBue 18
Jo6asutb k 50 r coxoxenHont mouBsl 100 mit fapckoit BOAKM U HAarpeBath, J0BEAS MOYTH JI0
KUTICHHUS, B TEUCHHE 2 YacOoB.

HeiicTBue 19
Oxnaauts u GuasTpoBath yepe3 Barman GF/B, mpombiBas KOHIIEHTPUPOBAHHOU COJISTHOMN
KHCIIOTOH, a 3aT€EM, BOJIOH.

JleiictBue 20
JloBecTu 0 M3BECTHOTrO 00BEMA B MOAXOASIIEH MEPHOI K0J10€. XOpoIlo nepeMeriarh.

INPUMEYAHUE
JlaHHBII TOTOBBII PacTBOP MOKET TakXe OBbITh MCIIOJIb30BaH JUIsl aHAJIN3a aKTUHHJIOB.

HeiicTBue 21

To4HO OTMEPUTPH ATTMKBOTY, COCTABIISIONIYIO OKOJIO OJHOM JIecATON pacTBopa, B 250 mi
CTakaH, MpuOaBUTh TOUHYIO HaBECKY HOCUTENs cTpoHIus (0kosio 30 Mr) U BHIIAPHBATH ITOYTH
J0 CYXO0ro oCrarTka.

HeiicTBue 22
HpI/IJ'II/ITB 50 M KOHHCHTpHpOBaHHOﬁ a30THOU KHCJIOTHI U CHOBA BBIIIAPpUBATD IIOYTHU OO0
cyxoro octarka. [Ipwmte 50 M1 8 M a30THO# KUCIIOTHI ¥ TIPOIOJKATE BBIICTICHHUE

(Mucrpykuuu J12r u J125).
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IoaroroBka npoo Huempyxyus /[26, Cmp.4 uz 4

Tpasa u osowu

JleiictBHe 23
Touno B3BeCUTH 0K0JI0 SO MI TOMOT€HHO MPOOHI, IEPEHECTH B 2 JT YAIIKY U TOMECTHTD B
My(enbHYIO MeYb Mpu 500°C. OcraBuTh Ha 90 MHUHYT.

JleiictBue 24
Joctath damky u3 MyQenpbHOU 1meun, KpaTKOBPEMEHHO OXJIaUTh, cCMOYHTH 30,1y 8 M HNO3
¥ TIOMECTUTH B My(ETbHYIO TIeUb JI0 MOJIy4eHHs OeJIoro OcTaTKa.

JleiictBHe 25
HarpeBath ocratok B mpucyrcTBur 100 MJI KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI, TIOBEIS
MOYTH JI0 KATICHHSI, 710 PACTBOPCHHS OCTATKa WJIK B TeUCHHUE 2 4acoB (4To ObICTpee).

HeiicTBue 26
OTdunbTpoBaTh Yepe3 CTEKIOBOIOKOHHBIN QHIBTP, TPOMBITh 8 M a30THOI KHCIOTOM, 3aTeM
Bo10i. OTOPOCHTH OCTATOK.

JleiictBue 27
[Tepenectu ¢punpTpat B 250 MIT cTakaH, 100aBUTh TOYHO U3BECTHYIO HABECKY HOCHUTEIIS
crponnus (okosio 30 mr) u npojosnkath BeiaencHue (Muctpykiuu 12r nim [127).
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WHCTPYKIMS 12r
BBIIEJIEHUE CTPOHIUSA —

Buvinonnsemces.

I pynnoii uzomonnozco METOJIUKA C Cmp.luz 3
ananisa WCIOJIb3OBAHUEM A30THOM
KNCJOTbI

Hean

Beiienuts ctpornumii u3 8 M pacTBopa a30THOM KHCIIOTHI.

Oo6cyxaeHue

Hpel/IMYHIeCTBO JaHHOT'O METOJa COCTOUT B TOM, UTO HpI/I €TI0 UCIIOJIB30BaHUN HOJIyLIaeTCSI
(dbpakuus CTpOHIIUS BBICOKOW CTeNeHW OYMCTKH. OCHOBHOM HEIOCTATOK — paboTa ¢ JBIMSIICH
a30THOU KUCJIOTOH.

Ipu6opsl / Pecypcebl

CymibHbINH mKadg

Bonsnas Gans

CrexyIsiHHAs TIOCYy/1a, CTAaKaHbl, MEPHBIE KOJIOBI, CTEKIITHHBIC TTAJIOYKH | T.JI.
dunbrpoBanbHas Oymara, Barman GF/B (CTEkI10BOIOKHO)
DNeKTpryecKas IUTKa

[enTpudyra za 50 M mpoOupKH

Lentpudyxusie mpodbupku Ha 50 Mt

®dnakoHbI IS KUIKOCTHOTO CUMHTHUISIIMOHHOTO CYeTa
pPH MeTp ¢ OJTHUM AJIEKTPOIOM

Jlen

VVVYVVVYVYYVYYY

)
(2
o
ﬂ
o
=
o
2

JIpIMsiIIiast a30THAS KUCIIOTA; KOHIIGHTPUPOBAHHAS

ConsiHas KUCnoTa; KoHreHTpupoBanHas 1 M u 6 M

KapOGonaTt ammoHus1; TBEpABIiA

Hutpat 6apus; TBepabIit

AlieraT aMMOHWUSI; TBEPIbII

YKCycHast KHCIIOTA,; JIeasTHAs

Bydepnsiit pactBop 6apusi; pactBoputh B Boje 4.8 T HuTpata 6apus, 231.2 r anerata
aMMOHUSA U 86.4 M1 IeJITHON YKCYCHOM KHUCIOTHI, ¥ 10BeCTH 110 1 71

PactBop ruapookucu ammonus; 1 M

Xpomat Hatpust; 0.3 M BoaHBIN pacTBOp

JKenesnast npoBoJioKa

PacTBOp HOcHTeNs kene3a; 5 mr Fe™ Ha mi. PacTBopuTh 5 I jkene3Hoil MPOBOJIOKH B
MUHUMAIBHOM 00beMe 6 M costHOM KHCTIOTHI; pa3BecTH BOAOU 10 1 11

VVVYVYVYVYY

YV VY

HPEAYIPEXJIEHUE
Crnenyer OTMETUTB, YTO TOJBKO XOPOIIO O0Y4YEHHBIH MEPCOHA MOXKET OCYILECTBIISATh
JTAHHBIE ATAIbl MOATOTOBKH Mpo0. [Ipu oOpaiieHnn ¢ OmacHBIMH XUMHYECKUMH BELIECTBAMHU
CJIEAYET MPOSBIATH OCTOPOKHOCTD.

JleiictBue 1

Beimaputh moarorosineHnyto npody (MuacTpykius J[2B) Ha 3JIeKTpUYECKON TUTUTKE 70 Havaja
BBICTYILJICHUS COJIH.
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BbijeieHHe CTPOHIMS — METOMKA ¢ UCIMOJIb30BAHHEM
a30THOI KMCJOTHI Hnempyxyus /122, Cmp. 2 uz 3

JleiicTBHe 2
Hemennenuo nooasuts 20 Mi1 BOIEL.

JleiictBHe 3
OxaguTh B nensHON OaHe M 100aBUTh, TOMEINBast, 67 MII ABIMSIIECH a30THON KHCIOTHI.
[Tpomomxkars momemnmBath B TeueHre 30 MUHYT.

JleiictBue 4
[TpoduibTpoBaTh ¢ MOJCOSAMHEHUEM BaKyyMa Yepe3 CTEKIIOBOJIOKOHHBIN (pUIbTp u
MIPOMBITH JBIMSIICH a30THOW KUCIOTOH. OTOpOCUTH (DUIBTPAT U IPOMBIBHYIO KHUIKOCTD.

JleiictBHe 5

OTcoeqMHUTL BaKyyM U CMOUYUTB OCAJ0K BOJIOH /17151 pacTBOpeHus. [loBTroputh puipTpanmo
C IMMOJACOCANHCHUECM BaKyyMa U ITPOMBITb BOHOﬁ, CTapaiaCh NOAACPKATD 00BeEM pacTBOpa Ha
MHWHHMAJIbHOM YPOBHC.

JleiicTBHe 6
[Tepenectu B 50 Mt 1ieHTpUYKHYIO TPOOUPKY U 100aBUTH 4 MIT OydepHOTO pacTBOpa Oapus.

JleiicTrBue 7/

C nomoueto 1 M pactBopa rugpookucu aMMoHus Wi 1 M comnsiHoM KucioTsl foBecty pH 10
5.5.

JleiictBHe 8
Harperts 10 90°C Ha BoasgHOl GaHe U 100aBUTH 0 KarisaM, noMmemusas, 1 M 0.3 M
pacTBopa xpomara HaTpus. HarpeBaTh Ha kursimiel BoasiHol 6ane B TeueHne 30 MUHYT.

JelicTBue 9
OxnaanTh B NeASHOM OaHe U OTHEHTPUPYTUpOoBaTh. OCTOPOKHO AEKAHTUPOBATH
Ha/I0CaJOYHYIO )KUKOCTh B UUCTYIO IPOOUPKY M OTOPOCUTH OCAIOK.

HeiicTBue 10

I[O6aBI/ITB 1M pacTBOpa HOCUTEIIA KEJIC3a. HCpCMeI_HaTB u ,Z[O6aBI/ITB 110 KaIllJIsM,
IIOMENINBAs, KOHIEHTPUPOBAHHBIM paCTBOP AMMOHMS 10 IIOJIYYEHHUSI IIEJIOYHOIO PaCTBOPA.
OtueHTpuyrupoBaTh U JEKAHTHPOBATH HAJIOCATOYHYIO )KHIKOCTh B YHCTYIO POOUPKY.
OtmeruTh cpennee Bpems neHTpudyrupoBanus. OTOPOCUTH OCAIOK.

JlleiicTBue 11
JloGaBuTh 2 T kapOOHATa aMMOHHMSI M HarpeBaTh Ha BOJISTHOM OaHe JI0 KOaryJsiuy 0CcajIKa.

JleiictBue 12

OXJIaI[I/ITI) " ICPCHECTU BO B3BEIICHHBIN (i)JIaKOH JJIA XKUAKOCTHOT'O CHUHTHIIIIAITMOHHOI'O
cuera. Ecnu HeoOxoaumo — o gactsaMm. OTHeHTpupyrupoBats. OCTOPOKHO AEKAHTUPOBATh
HaJ0CaJ0YHYIO KHUAKOCTb U OTOPOCHUTH.

JleiictBue 13
ITpombITh Bos10# U oTheHTpUdYTrHUpoBaTh. OTOPOCHTH CMBIB.
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BbijeieHHe CTPOHIMS — METOMKA ¢ UCIMOJIb30BAHHEM
a30THOI KMCJOTHI Hnempyxyus /122, Cmp. 3uz 3

JleiictBue 14
BricymuTs B cymuabHoM mkady npu 110°C 10 nocTosHHOrO Beca. 3aperncTpiupoBaTh Bec
KapOOHAaTa CTPOHIIMS JIJISl pacyeTa XHMHUYECKOTO BBIXO/IA.

JleiicrBue 15
PactBoputh B 2 Mi1 8 M a30THOM KHCIIOTHI M BBICYIITUTH JIOCYXA.

JleiictBue 16

PactBopuTth B 2 Mi1 BojbI. MapkupoBath npo0y kojgom. [Ipoba rotosa st cuera (/lefictBue
3, Uucrpykums J12).
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Boinonausemcs: UHCTPYKUMA O2x
BBIAEJEHUE CTPOHIUA —

- ) - Cmp.lus 2
DYnnou u30MonHo2o METO/ DKCTPAKIITMOHHOM

ananuza XPOMATOI'PA®OUN

Hean

Brirenuts crponnuii u3 8 M pactBopa a30THON KUCTOTHI.

Oo6cyxaeHue

ITo cpaBHEHUIO ¢ METOAOM, UCITOIB3YIOITUM a30THYIO KHCIIOTY, JaHHBIA METO] HE TpeOyeT
paboThI C IBIMSIIEH a30THOM KUCTIOTOM U siBIisgeTcs Oosee ObIcTpbiM. HepocTtatok MeTona
3aKJTIOYAETCS B HEOOXOIUMOCTH MCIIOJIB30BAaHUS OTHOCUTEIIBHO JOPOTOH CMOJTHI.

Ipu6opsi / Pecypcebl

CymmibHbIi mkad

MydenbHas nedp

CrexisiHHAsA Tocy/a, 1a00paTOpHbIE CTaKaHbl, MEPHBIE KOJIOBI, CTEKIITHHBIE MTaJIOYKH 1
T.JI.

» ®unetpoBanbHas Oymara, Barman No. 542

» MarnuTtHas Memmanka

» CTepHHU JJIsl MATHUTHOM MEIIalIKu

>

>

YV VYV

®nakoHbI IS )KUAKOCTHOTO CIUHTHUISIIMOHHOTO cueTa
pH MeTp ¢ 0OJTHUM BJEKTPOIOM

» lllaBeneBas KuCIOTa; TBEpAAS

» CounsHas KMCIIOTA; KOHIIEHTPUPOBAHHAS

» KapOoHaT aMMOHUSI; TBEPIBIA

» KapOoHaT KalbI¥s; TBEp I

» Hocurens kanpimst; 200 mr Ca'™ va mut. Cmemats ¢ Booit 50 T KapOOHaTa KabIHs,
MeJIJICHHO JT0OaBUTh, IEPEMEIIIHBAs, COJISTHYIO KHCIIOTY, JOCTATOYHO
KOHIICHTPUPOBAHHYIO JIJIsl pacTBOpeHHs kapOonara. Jloectu Booii 10 100 mut.
Oxkcanat ammonus; 0.5 % BoaHBIN pacTBOp

A3zotHas kuciora, 8 M

PacTBOp rHIpOOKHCH aMMOHUS; KOHIICHTPUPOBAHHBIIN

Y VYV

NPEAYHPEXJAEHUE
CrnenyeTr OTMETHUTD, YTO TOJIBKO XOPOLIO 00yYEHHBIN EPCOHAT MOXKET OCYILIECTBIATh
JTaHHBIE JTarbl MOAroTOBKY Mpo0. [Ipu oOpalieHny ¢ onacHbIMM XMMHUUYECKUMH BELIECTBAMHU
CJIeIyeT IPOSBISATH OCTOPOKHOCTD.

JleiicTBue 1

Beimaputs noxrorosientyto mpody (Mucrpykiust [128) no Hadana GopMHPOBaHHS TBEPIBIX
YaCTHIl U Pa3BECTU BOJOM, MO KpaiiHel Mepe, B 4 pa3a. [loMecTUTh B MAarHUTHYIO MELIATIKY U
N00aBUTH CTEPKEHbD.

JleiicTBHE 2

Job6asutp 3.5 r maseneBoii kucaotsl Ha 100 M1 pacTBOpa U MepeMenInBaTh 10 PaCTBOPEHUSI.
Jlo6aBuTh 0K0J0 1 MIT HOCHUTENS KaJIBIIHA.
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BobienieHne cTpoOHIMS — METO/
IKCTPAKIMOHHOI XpomaTorpadguun Hncempyxyus /120, Cmp. 2 uz 2

JleiictBHe 3
Jlo6aBuTh, IEpeMeNInBasi, PaCTBOP FHPOOKHCH aMMOHUS JI0 ycTaHOBJeHUs PH Ha ypoBHe
5.5-6.0. loctaTh cTepKeHb U 1aTh OCAJIKY OTCTOSTHCS.

JleiictBue 4
OtdunsTpoBath yepe3 puIbTpoBanbHy0 Oymary Batman NO. 542, mpoMBITh U TIPOTIONIOCKATh
crakad 0.5 % pactBopom okcanara aMMoHUs. OTOPOCHTH (PUITBTPAT.

JleiictBHe 5
I[TepenecTu GUALTPOBANBHYIO Oymary 1 ocanok B 400 Mt yamky u o304tk pu 500°C B
Te4YeHHe 2 4acoB.

JleiicTBHE 6
PactBoputs 301y B MuHUMaTBHOM 00beMe 8 M HNOs, 0661910 0k0710 30 MII.

JleiicTrBue 7/

[TpomycTuTh pacTBOP Yepe3 MOArOTOBICHHYIO 3 T KOJIOHKY Sr-cmonsl (Eichrom Industries
Inc.) (Cm. Uuctpykimro [12¢). 3ameTHTh BpeMsl, KOTaa BCsl po0a MpoiIeT yepe3 KOJIOHKY.
ITpombITh cTakaH HeOoabIMMU KoudecTBaMu 8 M HNO3 u 106aBUTH TPOMBIBHYIO
YKHUJIKOCTh B KOJIOHKY. OTOPOCHTH OUHIIIEHHBIN PAacTBOP.

JleiicTBue 8
[TpomeiTh komoHKY 8 M HNO3 1o mpoxoskaenus uepe3 Hee 40 mii. OTOPOCHUTH TPOMBIBHYIO
KHUJIKOCTb.

JleiictBue 9
DmonpoBath cTpoHIMi BMecTe ¢ 40 M1 BOJIBI B YHCTHIN CTakaH, 100aBUTh 2 T KapOOHATa
aMMOHHSI U BBITIAPUBATh HA BOJSTHON OaHEe 70 KOATryJISIHHA OCaJIKa.

JleiictBue 10

OxJ1aguTh U J€KaHTUPOBATH BO3MOXKHO O0JIBIINK 00BEM Hal0CAI0UHOM KUIKOCTH 0€3
norepu ocajka. [lepeHecty Bo B3BEIIEHHBIN (UIAKOH JUISl dKUAKOCTHOT'O CLIMHTHIIISLIMOHHOTO
cyera, eclii He0OX0IMMO — B HECKOJIIBKO 3TanoB. OtueHTpudyruposars. OCTOPOKHO
JIEKaHTUPOBATh HAJIOCAJOYHYIO JKUAKOCTh U OTOPOCHUTb.

HeiicTBue 11
ITpoMBITE BOJIOH OCalOK U OTHEHTPUPYTrUpoBaTh. OTOPOCUTH TPOMBIBHYIO KHUIKOCTD.

HeiicTBue 12
BricymuTh B cymmibHOM MIKady npu 110°C zo nocrostHHOTO Beca. 3aperucTpupoBaTh BeC
KapOOHAaTa CTPOHIIMS JIJISl pacyeTa XHMHUYECKOTO BBIXO/IA.

JleiictBue 13
PactBoputh B 2 Mi1 8 M a30THOM KHCIIOTHI M BBICYIIIUTH JIO CYyXOTO OCTaTKa.

JleiicTBue 14

PacTtBopuTh B 2 Mi1 Bozibl. MapkupoBath mpo0y komom. IIpoda rotosa mist cuera ([leiicTBre
3, Uucrpykums [12).
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Buvinonusemcs: NHCTPYKIUA 11 2¢

I’ pynnoti uzomonnozo HOI[FOTQBKA KOJIOHKH CO Cmp.lusl
ananusa CMOJIOA IJiA CTPOHIIUA
Hean

[ToArOTOBHUTH KOJIOHKY CO CMOJIOH /TSI BBIICIICHHSI CTPOHIIHS M3 Pa3BEACHHOTO PacTBOPa
a30THOM KUCIOTHI (10 8M).

Oo0cyxaeHue

Cwmorna siBnsieTcs 04eHb cenu@UUHOMN AJ1s CTPOHITHUS, OJIHAKO, €€ EMKOCTh COCTaBIISIET JJIs
CTaOMIBLHOTO CTPOHIUA TOJIBKO OKOJIO 12 mr Sr Ha I'paMM CMOJIBI. CMmona J0poro CTouT, HO
MOYKET UCIOIB30BATHCS IOBTOPHO JI0 S pa3 MpH HU3KOW aKTUBHOCTH MPOO.

Ipu6opsi / Pecypcenl
» HoHooOMeHHast KOJOHKa AuameTpoM 1 cm
» OunbrpoBanbHas Oymara Barman GF/A paspesannas kpyramu 1o 1 cM B quamerpe

Pearentnl
» A3sorHas kuciora, 8 M
» Sr-cmona; moaydennas ot Eichrom Industries Inc

JleiicTBue 1

Jl06aBUTH B MOHOOOMEHHYIO KOJIOHKY AUaMETPOM 1 cM BOJHYIO CYCTIEH3UIO0 SI-CMOJIBI B
KOJINYECTBE, TOCTATOYHOM JUIsl TOTO, 4YTOOBI BEICOTA KOJIOHKM cTaia 5.5 cM. [lath Bose cTeub
JI0 TIOBEPXHOCTH CMOJIBI.

JleiicTBHE 2
3aKpbITh KOJIOHKY CBEpXY HEOOJIBIION MPOOKOM U3 CTEKIOBOJIOKHA. JTO JIeiaeTcs JUis
NPEJOTBPALIEHNS BCIUIBIBAHUS CMOJIBI.

JleiictBHe 3

[TporecTupoBaTh K0OIOHKY, pomyckast 40 ma 8 M a30THOI KUCIOTHI, JaTh CTE€Yb JI0
noBepxHoctu pooku u3 GF/A. Kononka rotosa k 1o0asieHuto mpoos! ([leticteue 7,
Wucrpykuus J12n).
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Buvinonusemcs: UHCTPYKIHUA 13

I . Cmp.luz?2
Pynnou usomontnozo AHAJIN3 IIJIYTOHU S

ananusa

Hean
OHpeI[eJ'II/ITB KOHIOCHTpAIUIO anuba-mnyqa}omﬂx H30TOIIOB ITYTOHUS B pa3JINYHBIX Hpo6ax.

Oo0cyxaeHue

JlaHHast THCTPYKIUS BKJTFOUAET B CeOsl OMMMCAHKE BIJICIICHUS H30TOTIOB TUTYTOHHS U3
PacTBOPOB a30THOM KUCJIOTHI METOJIOM HOHHOTO 0OMeHa. B aTom citydae TpeOyeTcst mpoba
MaJIoro pasmepa, mo3romy 3(G(HEKThl MATPHUIIBI TIOYTH UCKITFOYAIOTCS. B CBSA3M ¢ 3TUM MOXET
0Ka3aThCs HEBO3MOXHBIM PACIPOCTPAHUTH HCIIOJIb30BAaHUE METOA Ha MPOOBI OOJIBIIETO
pasmepa.

B Ta6nune JI2 nansl 3Ha4eHHS pa3Mepa Mpood, THIMTMYHOW MUHUMAIIBHOU JIETEKTHPYEMOM
aktuBHOCTH (M/IA) Ha ocHOBaHMK 95% NOBEPUTETHLHOTO HHTEPBAJIA U MPUOIU3UTEIbHAS
JUTHTEIILHOCTh BPEMEHH MPOBeAcHHs aHanu3a [17,18].

TABJIMLIA J12: TUIIMYHBIE ITAPAMETPBI AHAJIM30B IIJIYTOHMA.
R e R A P e
YaCTHUIIHI B BO3IYXE 1M 0.003 Br/M® 36
BOJA 1n 0.1 bx/n 10
mouBa 5r 0.3 Bx/xr 16
TpaBa 50r 0.1 Bbx/kr 19
MOJIOKO 50 M 0.1 Bx/n 12
OBOIIHU 50r 0.1 Bx/xr 19
Pe3rome
O0beKT
aHaJIn3a: anb(a-u3IIydaronue H30TOMbI Ty TOHHSI
IIpouenypa: BBIJICJICHUE U30TOIOB ILUTYTOHUS U3 PaCTBOPA a30THOM KHUCIOTHI METOAOM
HOHHOTO 0OMEHa
Buanbi npoo: YacTHUIBI B BO3IyX€, TOYBA/OTIOXKEHHUS, BOJA, MOJOKO, TPaBa, OBOIIH
Marpuua: pacTBOp a30THOM KUCIIOTBI
MIA: Cwm. Tabmuy 12
Bpems
H3MepEeHusl: Cwm. Tabmuy 112
TOYHOCTD: +10-15%
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AHaJIN3 MUy TOHUS HUnempyryus /I3, Cmp.2 u3z 2

Ipenocrepexenusi / OrpaHuveHust

Hacrosimuii MeTo mpegHa3HavyeH sl K3MEPEHUS TPOO MaJIOTo pa3Mepa M MOXKET He
MOJIONTH JIJIsl U3MEPEHUs OoJiee KPYMHBIX MPoo.

Criemyer peryyisipHO PaKTUKOBATHCS B OCYIIECTBICHUU JaHHOW MHCTPYKIIMH JIJIst
o0ecrevyeHns: COOTBETCTBYIOIIETO OTbITa Y ONEPATOPOB.

HexkoTropsie XuMuyecKkue BEIecTBa MOT'YT OKa3bIBATh BPEAHOE BO3JICHCTBHE, €CIIH C
HUMU He 00paniatbcsi mpaBuiIbHO. [l03TOMY, HCIONB3YIONINE JAHHYIO HHCTPYKIIHIO JIUIIA
JIOJKHBI OBITH TTOATOTOBJIEHBI COOTBETCTBYIOIIMM 00pa3oM, a TaKKe JIOJDKHBI CJIEI0BATh
COOTBETCTBYIOIIMM MPAaBUIIAM CBOEU CTPaHbl, KOHTPOJIHMPYIOIIUM UCIOJIb30BAHUE
XUMHUYCCKUX BCHICCTB.

IIpu6opsi / Pecypcenl

» Cucrema anbda-CeKTpOMETPHH

JleiicTBue 1
[ToaroroButk MpoOy, ucnonb3ys Muctpykiuio /I3B.

JleiicTBHE 2
[TpoBecTH KpaTKOBpEMEHHOE N3MEpEeHHE (OHA JIJIsl TPOBEPKHU CIIEKTPOMETpa Ha MPEAMET
3arpsA3HCHUA.

IMPEAYIIPEKJAEHUE
HE ncrnionp30BaTh mosry4eHHbIH (HOHOBBINM CIIEKTP AJIsl BBIYUTAHUS (OHA.
Hcnonb30BaHne MOXKET ObITh BO3MOKHO TOJIBKO B CIIydae, €Clid Y Bac HeT Apyroro ()OHOBOTO
3HA4YEHMS, [IOJyYEHHOTO B PE3YJIBTATE JUIUTEIBHOTO U3MEPEHUS.

JeiicTBue 3
HpOBeCTI/I HN3MCPCHHUC HpO6BI J0 ITOJIYUCHUA COOTBGTCTByIOH_Ieﬁ CTaTUCTHUKHU CUECTA.

JleiictBue 4
PaccunTaTh aKTUBHOCTH TUTYTOHHS C TIOMOIIBIO CIICTYIOIIEH GOpMYIIBI:

_ Aspike'(RPu _Rb)'pm

A =
™ (Rspike - Rb)‘ Psoike

rae

Ap, = aktuBHOCTH PU [BK]

Agike = aKTHBHOCTb PaAMOHYKIHAA-CBUACTENS, HAIIPHMED, 2Py [BK]

Rpy = ckopocts cueta B uke Pu [umrt/cex]

Reike = CKOPOCTB cUeTa B IIMKE PAANOHYKIHIA-CBUAETENS [nml/cek]

Ro = cKopocTh (POHOBOTO cueTa [umr/cek]

Pru = BEpOSATHOCTH MPEBPAIIECHUS JJIS 29y (ppu=0.73 mst 5.157 MaB)

Pspike = BEPOSATHOCTH NPEBPAILEHHS JJIs PaJUOHYKINAA-CBUICTEIs

JleiictBHe 5
3aperucTpupoBaTh B )KypHaJe CIIEKTPOMETPA U COXPAHATh BCE OTHOCSILUECS K JeJTy JaHHbIE
W pe3yabTathl. 3anonHuTh Kapry /13
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prnnoﬁ UBOMONHO20 KAJIHBPOBKA AJIbBDA - Cmpl uz 2
ananuza CIIEKTPOMETPA
Heanb

[TpoBecTu KanMOPOBKY SHEPTUH allb(ha-CIEKTPOMETpA.

Oo6cyxaeHue

KiroueBbIMHU mTOKa3aTEIIMH CIICKTPOB anb(ba-mnyaneneﬁ SABJIAIOTCA PACIIOIIOKCHHC U
MHTEHCUBHOCTH KA. HpOopManys 0 MoI0KEHUH MTUKA UCTIONb3YeTCs ISl ONPEaeIICHUS
OHCPIUH aHB(i)a-I/ISJ'Iy‘ICHI/IH, YTO MOXKET OBITh CACJIAHO ITPH U3BCCTHOM COOTBCTCTBUU MCIKAY
KaHaJIOM U DHEPIHEH, TO €CTh MOCIIE SFHEPTETUYECKON KAIIMOPOBKY CHCTEMBI.

CooTBeTcTBHE MEX Y KaHAJIOM M SHEPruel SBISETCS T0OBOJBHO CTA0OMIIBHBIM TApaMETPOM U
MO3KET OBITH JIETKO OIpEeIeTICHO ¢ TTOMOIIIbIO KaTMOPOBOYHBIX U3MEpeHUil. B nuamna3one
JHEPTHii, U3MepseMbIX abda-criekTpomerpoM (4 - 8 MaB), ykazaHHOE COOTHOIICHUE OJIN3KO
K JINHEWHOMY. BOJIBIIMHCTBO COBPEMEHHBIX CIIEKTPOCKOIMYECKUX CUCTEM UMEIOT
BCTPOCHHBIC (YHKIIMH aBTOMATHYECKOTO OCYIIECTBICHHUS KATMOPOBKHU (KOPPEKIIUIO
OTKJIOHEHUS OT JIMHEWHOCTH YacTO MPOBOAST MOATOHKOM TaHHBIX KaTHOPOBOUYHBIX
U3MEPEHUH ¢ MOMOIIIBIO MTOJUHOMOB BhICIIEH cTenenn). HecMoTpst Ha mupokoe
pa3zHoo0pa3re BO3MOXKHOCTEN OCYILIECTBICHHS KaTMOPOBKH, BCE METO/Ibl OCHOBAHbI Ha OHON
U TOM e MPOCTOH Mpolenype, KOTopas MOKET ObITh BBINOJIHEHA JTOOBIM MOJIb30BATENEM IIPU
OTCYTCTBHHU CJIOXHBIX TPUOOPOB M KOMITBIOTEPHBIX TPOTPaAMM.

Ornpeaenureny BpIX01a (242Pu, 2B2Amu COOTBETCTBYIOMIHH n30TOI CM) HOIKHBI OBITH
nostydeHsl u3 ['ocygapcTBEHHOM TaO0OpaTOpUH CTAHIAPTOB U, CIIEIOBATEIBHO, TOJKHBI OBITh
ceprudumpoBansl. M3MepeHHOE KOJUYECTBO ONMPEACITUTEIIS BBIX0Oa T00aBIAETCS K
npoOam. KoHIIEHTpaIMio aKTUBHOCTH B TTPOOE PACCUUTHIBAIOT ITYTEM CPABHEHUS C H3BECTHOM
aKTUBHOCTHIO. [T03TOMY KanrOpoBKa 3p(PEKTUBHOCTH CIIEKTPOMETPa He TpeOyeTcs.

Ipenocrepexenusi / OrpaHuveHust
BaxHo, 4TOOBI Bce YCTAaHOBKH M HACTPOWKHU CHCTEMBI OBLIH CIENaHBbI 0 TPOBEICHUS
KaJIMOPOBKU SHEPTHH M MOJJCPKUBAIHCH 10 HOBOW KanuOpoBku. HeGonbIre n3MeHeHHs B
YCTaHOBKaxX KOMIIOHEHTOB CHCTEMBI MOTYT OKa3aTh HEMOCPEICTBEHHOE BIIMSIHUE HA
SHEPreTUYECKYIO KA.

IIpu6opsi / Pecypcenl
» Cucrema anbha-CreKTpOMETPHH
» Wcrounuk TpoiiHoro mika (> Pu, 2*Am, *Cm)

JleiicTBue 1
I[ToMecTUTH NCTOYHUKHU B CIICKTPOMCETP.

JleiicTBHe 2
Hauatp cheM JaHHBIX B TEUYCHHE BPEMEHH, HEOOXOMMOTO ISl pETUCTPALIUH JOCTATOYHOTO
KosmuecTBa UMITYIbCOB (X0Tst Ob1 1000) B MHTEPECYIOLINX MMHUKAX.
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KanuopoBka ajb(da-cnekrpomerpa Hnuempyryusa /]38, Cmp.2 uz 2

JleiictBHe 3
OrnpeaenuTh BpyIHYIO WU C TIOMOIIBI0 (PYHKITUH CIIEKTPOMETPHUIECKON CUCTEMBI
TIIOJIOKECHHUCEC TTNKA C TOYHOCTBHIO 10 ZIGCSITOfl KaHajia.

Memoo onpedenenus epyunyIo
VY CTaHOBUTH I'PaHUIIBI HHTEPECYIOIEH 00acTi BOKpyT muka. [Tycts a u b obo3navarot
HWKHUM U BEpXHUI IpaHUYHbIE KaHaibl cOOTBEeTCTBEHHO. ITycTh Ni 0603HauaeT konnyecTBo
UMITYJILCOB B KaHase i. OnpeaenuTh MOJI0KeHUE MHKa P C MOMOIIBIO Cleayoieii GopMyJibL:
i-N,
_ i=a
p 1=

2N

b
i=a

b

JleiictBue 4

Hanectn Ha nuHENHYIO AUarpaMMy TOYKH COOTBETCTBYIOLIUX MOJIOKEHUHN ITUKA IPOTUB
3HAUEeHUH OHCPI'UH, B3ATHIX U3 OUOIHOTEKH PAaaIUOHYKIINAOB. COCI[I/IHI/ITB TOYKH HpHMOﬁ
JIMHUECH.

NPUMEYAHUE
JI7st GoIbIIel TOYHOCTH MOYKHO UCIIONb30BaTh BCTPOCHHBIC (PYHKIIUH CHCTEMBI C
NPUMEHEHHEM TTOJIMHOMOB BBICOKHX CTETICHEH.

CuuTaercs, 4T0 KAIMOpOBKa OyJeT CTaOMITbHOM, TOKa OCTAITCS HEU3MEHEHHBIMH
AIICKTPOHHBIC YCTAHOBKU CUCTEMBI (BBICOKOBOJIBTHBIH OJIOK, YCHIIMTENb U T.1.). Takue
HapaMeTphbl OKPYKaroLIe cpeibl, Kak aMOMEeHTHAs TeMIepaTypa, MOTyT BIHATh Ha
crabuinbHOCTh (0co0eHHo, mpu ucnonbs3oBanuu Nal(Tl) nerexropa). anHblil 3G PEKT T0MKEH
OLICHUBATKCSI JJIsl BHECEHHSI IPH HEOOXOIMMOCTH OKOHYATEIIbHOM KOPPEKIINH.

JleiictBHe 5
3aperucTpupoBaTh TaHHBIE U KATHOPOBOYHYIO KPUBYIO B )KYpPHAII CIIEKTPOMETPA.
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Buvinonusemcs: UHCTPYKIUA 136

prnnoﬁ UBOMONHO20 KOHTPOJII) KAI'IECTBA Cmpl uz 1
ananuza CIIEKTPOMETPA
Heanb

[TpoBepuTth anbda-cueKTpOMETp Ha IPEAMET 3arpS3HEHUS U CMEIICHNUE YHEPTHH.

Oo6cyxaeHue

Perynspnas nmpoBepka ¢oHa obecrieunBaeT OBICTPOE BBISBICHUE OTCHIIMAIBHOTO
3arps3HEeHus, U, CIIE0BATENILHO, TIO3BOJISIET ONPEEIUTh MPOOBI, Pe3yIbTaThl H3MEPEHHS
KOTOPBIX MOTYT OBITh HEKOPPEKTHBIMH. [Ipr HEOOXOUMOCTH ITH MPOOBI MOKHO U3MEPHUTH
MOBTOPHO. PerynspHelie IpOBEpKU IHEPTETUUECKON KaJTUOPOBKU FAPAaHTUPYIOT OTCYTCTBUE
CMCILICHUA KaJ'II/I6pOBKI/I.

Ipu6opsl / Pecypcebl

» Cucrema anbha-CreKTpOMETPHH

» Wcrounuk Tpoiiroro muka (2 Pu, **Am, 2'Cm)
» Jlucku U3 Hep:KaBeroleit cTanu

JleiictBue 1

N3meputh GoH B Teuenue x0T 061 1000 MUHYT, UCTIONB3YsI ITYCTOM TUCK U3 HEPXKABEIOIIIEH
CTaJIA JUaMEeTPOM 2,5 CM TaKOTO ke THIIA, KaK U UCIIOJIb3YEMBIN IS AJIEKTPOOCAKICHHUS.
[ToBTOpSATH M3MEpeHUs PoHa, IO KpaitHEel Mepe, KaKIbIi MeCsIl; P IMOA03PCHUN Ha
3arps3HEeHus AeTeKTopa — OoJee JacTo.

JleiicTBHE 2
EsxeHenenpHO MPOBOANTH YHEPTETHUECKYIO KanrOpoBKy. [Ipu Hanmmanu 1r000T0 1Mogo3peHus
Ha CMeIeHNEe KaTMOPOBKH, Cpa3y MPOBECTH KATMOPOBKY MpruOopa.

JleiictBHe 3

CoxpansTh 3anucu (POHOBBIX 3HAUECHUM, TAPaMETPOB FIHEPTEeTHUECKON KaTHOPOBKHU U BCEX
JPYTUX OTHOCSIIIIUXCS K €Ny IaHHBIX B )KypHAaJIe CIIEKTPOMETpa.

194




Buvinonusemcs: MHCTPYKIHUA 138

- ) Cmplusz 7
pynnoit usomonnozo MOJATOTOBKA ITPOBEI

ananusa

Hean
[TepeBecTr poOBI pa3IMUHBIX BUIOB B 8 M pacTBOp a30THON KHUCIOTHI, IPUTOAHBIN JJIs
aHMOHHOI'0 OOMeEHA.

Oo0cyxaeHue

Ecnu TpeOyercst onpenenenue B mpodax aMmepuuus u / Wik KFOPUsi, OJHOBPEMEHHO C
I[O6aBJ'IeHI/IeM OIIPECACIINTCIIA 242PU CJIeayeT I[O6aBI/ITB COOTBCTCTBYIOIIHUEC OIIPCACIINTCIIN
BeIx0za. MHCTpYKIWst [14 rcnonb3yeTcs Tt aHaIi3a aMepHIuns / KIOpHsl.

Haubornee BaxHBIM 3TAIlOM MOJTOTOBKH MPOOBI SIBIIIETCS dJIeKTpoocakaenne. Heodxoammo
o0ecreunThb, YTOObI Ha TOBEPXHOCTH JIMCKA U3 HEP)KaBEIOLIEeH CTalli, HallbIJICHHOTO
AIIEKTPOOCAKIEHNEM, HE UMEJIOCh LIBETHBIX MATEH WIN KOJell. DTO MOXKET MOBIUATh Ha
pe3ynbTaT cueTa Ha aab(a-CIeKTPOMETpE.

Ha pucynke /|2 npeacraBneHa 0630pHas cxema MoAr0TOBKH MPOOHI.

Ipu6opwl / Pecypcebl

DIIEKTPOOCAKIAroNIas suenKa

VIcTOYHUK SHEPTUU JIIS DIEKTPOOCAKICHUS

JIucku U3 HepIKaBeIOLEN CTaIN

MydenbHas nedp

VYabTpa3BykoBas OaHs

CrekiisHHAs MOCY/a, CTAaKaHbl, MEPHBIE KOJIOBI, CTEKJISTHHBIE MAIOUKH, CTAKaHbI U3
MOJUTETPA(IFOOPOITUIICHA U T.I.

dunsTpoBanbHas 6ymara; Barman NO. 42, Barman GF/B (cTeKI0BOIOKHO)
DneKTpuyecKas TIMTKa

Pe3uHOBBII BCTpsIXUBATENb

pH MeTp ¢ OJTHUM BIEKTPOIOM

YVVVYV VVYVVVY

Peazenmui

> CranapTHbIi pacTBop 2 2Pu

» CranaapTHBIA pacTBOP 2BAm

> Crangaprabiii pactBop 2*Cm umn 2**Cm ckombko Tpebyercst (CM. o6CyKaeHHE B
Wucrpykuuu J14)

A3OTHas KHCJIO0TA; KOHIEHTpUpoBaHHast, SM

dTOPUCTOBOIOPOIHAS KUCIIOTA; KOHIIeHTprpoBanHas (40%)

Hurpar anroMunus; TBepabid

JXKene3nas npoBosoka

PactBop HocuTens xkene3a; 5mr Fe™" na mi1. PacTBopuTh HaBecky 5 I skene3Hoit
MPOBOJIOKH B MUHUMAaJILHOM 00beMe 6 M COMSTHOM KUCIIOTHI; pPa3BECTH BOJOM /10 1 11
CounsiHas KUCIIOTA; KOHIIEHTpUpOBaHHas, 6 M

Hurtput Hatpus; TBepAbIi

PacTBOp ruipooKucH aMMOHUS; KOHLIEHTPUPOBAHHBIN

[Mapckas Bojka; 1:4 cMech KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI U
KOHIIEHTPUPOBAHHOM COJITHON KUCIIOTHI, IPUTOTOBUTH, KOT'/1a TPEOYyeTCsl — HE XpPaHUTh
oa1CcTOBOIOPOIHAS KICIIOTA; KOHIIGHTPUPOBAHHAs (II0CTIE OTKPHITHS XPAHUTE B
XOJIOMIIbHUKE U MCIIOJIb30BATh B TEUCHHE 3-X MECSIICB)

VVVYVY VVVVYVY

A\
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IToaroroBka nmpoobI Hucmpyrkyus /[36, Cmp.2 uz 7

» CepHas KHCJIOTa; KOHIIEHTPHUPOBAaHHAS

» PacrtBop nns HanbieHus 3a0ydepenusiii cynbdarom ammonus. K npumepro 700 mu
BOJIbI OCTOPOXKHO NMPUIUTH 60 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, IOCTOSHHO
nomemuBas. [locne oxnaxaenus qosectu PH 1o 5.3 ¢ momoripio 5% ruapookucu
ammoHus. Pa3sectu Bojoii 10 1115 mpoBeputs pH 1 HemocpencTBEHHO nepen
HCTIOJIB30BaHUEM JIOBECTH e1le pa3 10 5.3.

» Meranon

Ilpedsapumenvnuas no02omoexka npoowl
Boszoywnvie gpurompoi

JleiictBue 1

0 .
Mennerno o3o0auth ipu 450~ C st n36ekaHus BOCIIAMEHEHHSI B BO3MOYKHOM IMOTEPH
MaTepuaia. DTOT 3Tall MOXKET 3aHATh 0 24 J4acoB.

JleiicTBHeE 2

Hcnonb3ys 8 M a30THYIO KUCIIOTY, KOJIMYECTBEHHO NIEPEHECTH OCTAaTOK B CTaKaH U3
noaurerpadroopo3TuiieHa. Pa3pymmre 1ro0bie HENOAATINBbIE YACTHILIbI, UCTIONb3YS
YABTPA3BYKOBYIO OaHIO M PE3MHOBBIN BCTPAXUBATENh, U IPOMBITH X0Ts ObI 3 paza 8 M
A30THOM KHCIIOTOM.

JleiictBHe 3
Brimaputs nocyxa noja uHGpakpacHoi JamIoi.

JleiictBue 4
PactBoputs B 5 M1 40% (hTOpHCTOBOIOPOTHON KUCIOTHI M BEICYIIUTH ocyxa. [loBTopuTh
JIBAK/IBI.

JleiictBHe 5

I[O6aBI/ITB 10 mn KOHHeHTpHpOBaHHOﬁ a30THOU KHUCJIOTHI 1 HECKOJIBKO MT TBEPAOIO0 HUTPATA
QIIOMUHUS, BBICYIIUTH J1ocyXa. JlomomauTensHo 106aBuTh 10 M1 KOHIIEHTPUPOBAHHOMK
A30THOU KHUCJIOTEI U BBICYIIHUTH OOCYyXaA.

JleiicTBHeE 6
PaCTBOpI/ITB B MUHUMAJILHOM 00beMe 8 M a30THOM KUCIIOTEL.

JleiictBue 7/

Ecnu nmanupyercs mpoBeZieHHe aHaIn3a CTPOHIIMS B 3TOM ke Mpobe, IEpeHecTH ee B
MOIXOJISATIYI0 MEPHYIO KOJIOY U pa3BecTH 10 MeTkH 8 M a30THO# kuciotoii. [lepenectu
MOJIOBUHY pacTBopa B 250 mit cTakaH. Eciu onpeneneHue CTpoHIMs TPOBOAUTHCS HE OYeT,
MOYKHO UCIIOJIb30BaTh BECh PACTBOP.

JleiicTBue 8

J100aBUTH TOYHO W3BECTHBIE KOJIMYECTBA ONPEACINUTENEH BBIXOA 22py, BAmu
cooTBeTCTBYOIIEro nzorona Cm 1o Becy (kak TpeOyeTcs) ¥ MPOI0KATh OKOHYATEIbHYO
NOAroTOBKY 1poOsI ([eiicTBue 26).

196



IToaroroBka nmpoobI Hucmpyrkyus /[36, Cmp.3uz 7

Booa

JelicTBue 9

[Mogxkucnute oToOpannyro anukBoTy 10 MiT constHOM KucnoThl U pazBect 10 200 M.
Jo6aButh 10 M1 HocuTens xese3a. J[00aBUTh TOYHO U3BECTHBIC KOJIMYECTBA ONpeeIUTeNeH
BeIx01a 2**Pu, “Am u cootsercTByIOmmero u3orona Cm 1o Becy (kak TpeGyercs). Xopomo
HepeMeniaTh.

HeiicTBue 10
C nmomormnisio 5% pacTBopa ruapookucu aMmmonus nosectu pH 1o 10 + 0.5.

HeiicTBue 11
[TpodmibTpoBaTh ¢ MOJCOSAMHEHUEM BaKyyMa depe3 OymaxHbIi GuiabTp BaTMaH NO 42 u
HIPOMBITH 0CaI0K BOJOH. OTOPOCUTH (PUIBTPAT U MPOMBIBHYIO KUIKOCTb.

JleiictBue 12

OTCOeTMHUTH OT BaKyyMa U CMOUYUTDH (PHIIBTpOBaIbHYIO Oymary 8 M a30THOW KUCIIOTOM s
pactBopeHus ocaaka. [loBTopuTh (GUIBTpALIHIO ¢ TIOICOSTUHEHNEM BaKyyMa U TPOMBITH 8 M
a30THOM KHMCJIOTOM.

HeiicTBue 13
[Tepenectu pactBop B 250 MJI cTakaH U MPOJOIKATH OKOHYATENBHYIO MOITOTOBKY TIPOOKI
(HdeticTBue 26).

Monoko

JleiictBue 14

OtMeputh 50 M1 MOJIOKA B 2 11 Yamiky u moMecTuTh Ha 90 MUHYT B My(QebHYIO 1eUb MPH
500°C.

JleiicrBue 15
JlocTatp yamky u3 MyQenbpHOM Meun, KpaTKOBPEMEHHO OXJIauTh; cMouuTh 301y 8 M HNO3
U TIOMECTUTH B My(eIbHYIO TIeUb 10 MoIydeHHs 0eoro ocratka (00braHo B TeucHue 30

JleiictBue 16

PactBopuTh 301y B MUHUMaIIEHOM 00BheMe 8 M a3oTHo# kucioTsl. KonmyecTBeHHO
nepenecty B 250 My crakaH. J106aBUTh TOYHO M3BECTHBIE KOJIMYECTBA ONPEICIUTENCH
BeIxo1a 2**Pu, **Am u coorsercTByromero n3orona Cm 1o Becy (kak TpeGyercs) u
PO/I0KATh OKOHYATEIBHYIO MOArOTOBKY po0bI ([leiicTBre 26).

llousa

JleiicrBue 17
Touno B3BecUTh 0K0JI0 SO T XOPOIIO MepeMEenIaHHOM MOYBbI, IEPEHECTH B 2 JI YaIIKy U
noMecTHTh B Mydenbuyio neds mpu 500°C. OctaButh Ha 2 yaca UK 0 HOTydeHHUs 307IbL.
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IoaroroBka npoobI Hnempyryus /[36, Cmp.4 uz 7

HeiicTBue 18
Jo6aButh k 50 r coxokenHoi moussl 100 M1 apCcKoOi BOJIKK M HATPEBATh, OB TTOYTH JI0
KHIIEHUS, B TEUEHNE 2 YaCOB.

JleiictBue 19
Oxuaguth 1 GuibTpoBath uepe3 BatMan GF/B, mpoMbIBasi KOHIIEHTPHUPOBAHHOH COJISTHOM
KHUCJIOTOH H, 3aTEM, BOIOH.

HeiictBue 20

JloBecTu 0 M3BECTHOrO 00BbEMa B MOAXOASIIEH MEPHOI Kos1Oe. XOpoIlo nepeMeiarh.
([TaHHBII UMEIOIIUICS HATOTOBE PACTBOP MOXKET TAK)KE UCIIOIB30BAThLCS ISl OTPEICTICHUS
CTPOHIINSA).

HeiicTBue 21

To4HO OTMEPUTH ATTMKBOTY, COCTABIISIONIYIO OKOJIO OHOM JIecATOl pacTBopa, B 250 mi
crakaH. /[00aBUTh TOUHO U3BECTHBIE KOJMYECTBA OMPEICTUTENEH BBIX0Aa 242Pu, 2BAmu
cOOTBeTCTBYIOMIET0 n3oTorna Cm 1o Becy (kak TpeOyeTcs) U BBIIApUBATh MOYTH 0 CYXOT0
ocTarka.

JleiictBue 22

[Mpwuauts 10 MT KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI M CHOBA BBIAPUBATE ITOYTH JIO
cyxoro ocrarka. [Tpuauts 50 Myt 8 M a30THOM KHCIIOTHI M TPOIOJIKATH OKOHYATEILHYIO
o AroToBKy mpo0Osl ([leiicTBue 26).

Tpasa u osowu

JleiictBHe 23
Touno B3BeCUTH 0K0JI0 SO MI TOMOT€HHO MPOOHI, IEPEHECTH B 2 T YAIIKY U TOMECTHTD B
My(eTbHYIO IeYb Mpu 500°C. OcraBuTh Ha 90 MHUHYT.

JleiictBHue 24
Hoctath damky u3 MyQenbHOU 1meun, KpaTKOBPEMEHHO OXJIaUTh, cCMOYHTH 30,1y 8 M HNO3
Y IOMECTHUTH B My(eJIbHYIO 1eYb 0 MoJIydeHus Oenoro octatka (00sraHo, Ha 60 — 90

MHUHYT).

HeiicTBue 25
PaCTBOpI/ITB OCTaTOK B MUHUMAJILHOM 00beMe 8 M a30THOH KUCIIOTHI. I[O6aBI/ITB TOYHO
o 242 24
HN3BCCTHBIC KOJIMYCCTBA OMMPEACIIUTECIICHU BbIXOJa PU, 3/A\m N COOTBETCTBYIOIICTO U30TOIA

Cm no Becy (kak TpeOyeTcs) U MPOA0JIKATH OKOHYATEIbHYIO TIOATOTOBKY po0sI ([leiicTBre
26).

OkonuamenvHas n0020moeKa npoovl

HeiicTBue 26
I[O6aBI/ITB oko0 100 mr HUTPUTA HATPUA U HAIrp€BaTb 10 KHUIICHHA 10 TCX IIOP, ITOKA HE
NepECTaHyT BbIIEIATHCS Oyphle ucnapenus. OXJ1aauTh.
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JleiictBue 27

[pomycTUTh Yepe3 MOArOTOBICHHYIO HOHOOOMEHHYIO KOJOHKY (MuCcTpyKims J13r).
[Tpononockats crakan HeOombIKM KomudecTBoM 8 M HNOj3, 106aBUTH MPOMBIBHYIO
JKUIKOCTh B KOJIOHKY. [IpoMbITh KO10HKY 8 M HNO3 B KOtmuectBe, paBHoM 10 o0bemMam
KoJIOHKH. [Ipr HeoOXoaAMMOCTH cOOpaTh OYMIIICHHBIH PACTBOP U CMBIBHI JIJIS aHAIHM3a
amepuius u/vau kropus (Muctpykius [14).

HeiicTBue 28
[TpomeITh KOOHKY KOHIIeHTpHpoBaHHO# HCI, B konmnuectse, paBHoM 10 00beMaM KOJIOHKH,
WIN JI0 TEX TOP, TIOKA AIII0AT He CTaHeT OeciBeTHBIM. OTOPOCUTH 3JTr0AT.

HeiicTBue 29

OoMpoBaTh IIIYTOHUN U3 KOJIOHKHU B YHUCTBIM CTaKaH, IPOITycKasi yepe3 KOJIOHKY
koHmentpuposannyto HCl, cogepikariyro 2% 10 1uCTOBOIOPOIHON KUCIOTHI, B KOJIMYECTBE,
paBHOM 10 oO6beMaM KOJIOHKH. BBIHapI/IBaTB Ha IUIMTKC A0 CyXOro OCTaTKa.

HeiictBue 30
J106aBUTh HECKOJIBKO Karenb KoHieHTpupoBaHHoit HC| iyt pacTBopeHus octaTka.
BeimapuBath 10 CyXoro ocrarka.

HeiicTBue 31
Jlo6aBUTh HECKOJIBKO Karesb KoHleHTpupoBaHHoit HNOj3 11 pacTBopeHus octarka.
Beinmapusarts 10 Cyxoro ocrarka.

JleiictBue 32
[MosTopsite JetictBus 30 u 31 10 nosydeHus 6eoro ocrarka (OOBIYHO B JAHHOM JICHCTBUA
HET HEOOXOMMOCTH).

HeiicTBue 33

PacTBOpHTE B pacTBOpE [UIs HAMbUIEHNUs, 100aBUTh B suciiky (Cm. PucyHok /I3 — mpumep
STYCUKH), ¥ IPOBOJUTH DIICKTPOOCAXKIeHHE Ha 2.5 CM aucK 13 Hepkasetouien cranu npu 500
MA B TeueHue 2 - 3 4acoB.

JleiictBue 34

Jlo6aBuTh 1 MJI KOHIICHTPHUPOBAHHOTO PACTBOPA aMMOHHUS M TTPOIOJDKATH AIEKTPOOCAKICHUE
B TeueHHe 1 MUHYTBI. BRIKITIOUHUTD 3JIEKTPUUYECTBO, OBICTPO OMOPOKHHUTD TUCHKY U
pazoopatk.

HeiicTBue 35
[TpOMBIT IIIACTHHKY BOJOMA, a 3aT€M METaHOJIOM. BBICYIINTE U IPEICTaBUTh IS ajlbda-
cnekrpomerpuu ([eticteue /13).
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IToaroroBka nmpoobI Hucmpyrkyus /[36, Cmp.6 uz 7

PUCYHOK ]J12
OB30PHA CXEMA IIOAI'OTOBKU ITPOBBI JJISI AHAJIM3A TUIYTOHUA

OBOIIH

omm ) [ owm | [ owm ]
} }

Boszaymnsrit
GuIsTp
MenneHno
0301mTh 11pu 450 C

OKHCIIUTE U
pa3BecTH

Jlo6aBuTh O11enoynTh PactBopute B 8 M PactBoputs B 8 M
HocHTeIs Fe PactBoputs B HF LLapCKOil BOJKOM HNO 3 HNO3
A 4 l
[I[O(SaBI/ITL Pu-242] [YHaJ'H/ITB XS HF J DuneTpoBaTh [[[oGaBHTL Pu-242] [[[06aBI/ITI> Pu-242]
l l GF/B
Ocaaurts PactBoputh B 8 M Paszsectn 1/10
TUIPOOKUCH HNO3 QITMKBOTBI

| |

E}IO6aBHTL Pu-242} ()106a131/m> Pu-242]

Ilepesectu B
HUTpAT

PactBoputs B 8
M HNO 3

<

Ho6asuts NaNO 2
AHUOHOOOMCHHAS
KOJIOHKA

v

PactBopute B 8 M
HNO3

IIpuroroBuTh

MOHOOOMCHHYIO
KOJIOHKY

OuuIeHHbBIH
pactBpp

Am/Cm

Dmouposats Pu MpoLeypa, eCIi

HEOOXOIMMO

Beicymuts, nposecTu
JNIEKTPOOCAXKICHHUE

v

Hanpasurs Ha
anb(ha-CIeKTPOMETPHUIO
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IoaroroBka npoobI Hnempyryus /[36, Cmp.7 uz 7

PUCYHOK /13 . .
[MPUMEP DSJIEKTPOOCAXJAIOIIEN AYEKU

Flectrode

‘ Body

Liner

Disk
QO-ring
Base

1 Bottom
.:l- = Electrode
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Buvinonusemcs: NHCTPYKIHUSA O3r

Tpynnoii u30monnozo NOHOOBMEHHAS KOJTIOHKA Cmp.1lusz 1
ananuza JJIA SKCTPAKIAUA IIJITYTOHUSA
Hean

[TpUroTOBUTH HOHOOOMEHHYIO KOJIOHKY, TIOAXOISIIYIO JIJIS BBIACTICHHS TUTyTOHMS 13 8 M
pactBopa HNO:s.

Oo0cyxaeHue
C oMo KOJIOHKH MPOMCXOANUT HKCTPAKIUS IUIYyTOHUS U3 PAaCTBOpA, a aMEpULIMI U KIOpUI
MMPOXOJAT 4€PE3 KOJIOHKY.

Ipu6opsi / Pecypcebl

» HWoHooOMeHHast KOJIOHKA 1uameTpoM 1 cm

Pearentnl
» AunnonoodOmennas cmouna, Dowex AG 1X8, 100 — 200 mern
» A3sorHasg kucnora, 8 M

JleiicTBue 1
CraenaTth BOJHYIO CYCIIEH3UI0 aHHOHOOOMeHHOM cMoJtbl (Dowex AG 1X8, 100-200 merir mmu
OKBUBAJIEHTHA).

JleiicTBHe 2

J106aBuTH B MyCTYI0 HOHOOOMEHHYIO KOJIOHKY IMaMeTpoM 1 cM ITOATOTOBICHHYIO
CYCIIEH3HIO B KOJIMYECTBE, JOCTATOYHOM JUISl TOTO, YTOOBI BRICOTA KOJIOHKH cTana 8 cM. J[aTh
BOJC CTCUb N0 ITOBCPXHOCTU CMOJIBI.

JleiictBHe 3

[TporectupoBath kos0HKY, pomyckas 60 M 8 M HNOs, nath cTeub 10 MOBEPXHOCTH
cmoubl. Kosonka rorosa k nobasnenuto npo0Osr ([eiicteue 27, Uuctpykuus JI3B).
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Buvinonnsemces. I[EFICTBHE T4

- ) Cmp lusz 3
PYNNou U30MoOnHO20 AHAJIN3 AMEPUIIMSA /| KIOPUS

ananusa

Hean

M3MepuTh KOHIIEHTPAIIMU aKTUBHOCTH B Pa3IMYHbIX BUJaX P00, 0ToOpaHHBIX [ pymmoii
(rpynmamu) otOopa nMpod OKpYXKAIOIIEH CPelbl M MUILIEBBIX MTPOITYKTOB, sl 00eCTIeYeHUsI
BO3MOKHOCTH OBICTPOM OLICHKH aBapUHHOMN paJIMallMOHHON CUTYAaIIHH.

Oo6cyxaeHue
241Am ABJCTCA raMMa-ru3J1ydaTeiieM, U B KOJIMYCCTBAX, KOTOPLIC MOT'YT 06p330BaTBCH
BCJICACTBHEC aBapHU, JOJIKCH ONPEACTIATHCA MCTOAOM raMMa-CliICKTPOMCTPHHU. OIIHaKO
BO3MOJKHO TaKXXC U IPUCYTCTBHUEC PAAUOHYKINIOB KHOpHU, 0COO€EHHO B ciIy4dac aBapHﬁ C
BOBJICHCHHEM ACPHOI0 MaTepuaa. MCTOI[ ONpPCACIICHUA KIOpUA U aMCpUuliusd OJUH U TOT XKC,
XOTS He00s3aTEIBHO, YTO BBIXO/1 Oy/IET OJIMHAKOBBIM. B CBs3M ¢ 3THM, HEOOXOIUMO
HUCITIOJIB30BaHUEC OHpCI[CJIHTGJICfI BbIXOJda dJId o0oux 3eMeHToB. Eciu n3BecteH KOHerTHLIfI
gﬁ,ﬂI/IOHyKJ'II/II[ KIOpHSI, KOTOPBIMA MPUCYTCTBYET UM MOKET MPUCYTCTBOBATH (24ZCm 505071

Cm), NOJKHBI HCIIOJIB30BAThCS IPYTUE PATUOHYKINABL. J{J1st onpeneneHus
MNPUCYTCTBYHOHICTO PAAUOHYKIINAA JOJIKHO OBITH MMPOBCACHO UBMCPCHUEC HAa PAHHEM JTallC
0e3 ompeneuTeNs BEIX01a KIOPHS; P HEOOXOJUMOCTH 3aKIIFOUEHUE O BBIXO/E JTaHHOU
HepBOﬁ HpO6BI MOET OBITh CACIIaHO Ha OCHOBAHUU IMOCICAYIOIIUX dHAJIN30B 3TOH Ke
MaTpHUILBL.

JlaHHBII METOT OOBIYHO MPUMEHHM JIJISI PACTBOPA aMEPHUIIUS WM KIOPHS, IPUTOTOBIEHHOTO
dakTryecku u3 0601 MaTpulibl. HaganbHbIM MaTepranoM sIBISETCS OUMIIICHHBIN pacTBOP
13 aHKOHOOOMEHHOW KOJIOHKH 1pH onpesencHun miytoHus (Mucrpykius J[3). Y nanenue
IUTYTOHHUS ITyT€M aHMOHHOTO OOMeHa JIOJKHO OBITh MTPOBENIEHO JJaXKe B CIIydae, €Clii aHalln3
CaMoro ITyTOHHSI He TpeOyeTcs. J{J1s BBIISICHNS aMePHIIHS U TUTYTOHUS UCIIOJIB3YEeTCs
METOJ SKCTPaKIHOHHOH XxpomoTtorpaduu ¢ TRU-cmomoit u TEV A-cmonoit (Eichrom
Industries Inc.). BeaencTBue TOro, 4To B JAHHBIX CITydasx TPEOYIOTCS MPOObI HEOOIBIIIOTO
pa3Mepa, BIUSHUS MaTPUIIbI TOYTH UCKITIoYatoTcs. [loaToMy MOXKeT okazaTbes
HEBO3MOXKHBIM PaclpoCTpaHeHHe METOa Ha MPOOBI OONIBIIETo pa3mepa.

Hcnonbs30BaHue BBIIEYKa3aHHBIX CMOJI SIBIISECTCA ITOCIEAHUM HOBOBBEICHUEM 10
OTHOILEHHIO K MCII0JIb30BaHHIO 0oJiee TpaJUuI[MOHHBIX METO10B. BMecTe ¢ TeM, ux
WCIIOJIb30BAHKE IPUBOJUT K 3HAYUTEIIBHOMY COXPaHEHUIO BPEMEHH, KaK PEaIbHOMY, TaK U
BPEMEHHU 3aHATOCTH OIEepaTopa, YTo ABJISIETCSA BaXKHBIM B IEpUOJ] OIMKANIINX MTOCIEACTBUI
paguanoOHHON aBapUIHOW CUTYyalUH.

B Tabnuue 3 nansl 3HaueHUs pazMepa npod, THMHIHONH MUHUMAIBHOM JETEeKTUPYEMOi
aktuBHOCTH (M/IA) Ha ocHOBanuu 95% NOBEpUTEILHOTO UHTEPBAJIA U MIPUOIH3UTEIbHAS
JUTUTEIBHOCTh BPEMEHH MpOBe/icHus aHanu3a [17,18].

TABJINIIA J13: TUITUYHBIE ITAPAMETPBI AHAJIM30B AMEPUIIMS \ KIOPH
Buja npoont Pasmep npoob1 Tunuunasgs MJIA | Expnunsl BpeMﬂ[z]ﬂ ammsa
YacTtumesl B BO3ayxe 1M 0.003 Br/m® 48
Bona 1n 0.1 Bx/n 24
TTouBa 5r 0.3 Bx/kr 26
Tpasa 50r 0.1 Bbx/kr 29
Monoko 50 mu 0.1 Bx/n 26
Osouu 50r 0.1 Bx/xr 29
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AHaau3 amepunus / KIopusi Hnuempyryus /]84, Cmp. 2 u3z 3

Pe3rome
O0bexT
aHaJIu3a: anb(a-u3ydarone paauoHyKIUIbl aMEPUIIHS U KIOPHSI
IIpouenypa: BBIJICTICHUE aMEPHIIHS U KIOPHS METOJOM DKCTPAKIIMOHHON Xpomarorpahun
Buasi npo6: YJaCTHIIbI B BO3/yXe, MOYBA/OTIIOKEHHS, BO/Ia, MOJIOKO, TPaBa, OBOIIN
Marpuua: pacTBOp a30THOM KUCIIOTBI
MIA: Cwm. Tabmuy 113
Bpems
H3MepEeHusl: Cwm. Tabmumy 113
To4HOCTB: +10 - 15%

Ipenocrepe:xenusi / OrpaHuveHust

Hacrosmuii MeTo npeHa3HaueH Uik U3MEPEHUs IPo0 MaJIoro pa3Mepa U MOXKET He
MIOJIOUTH JIJISl I3MEPEHUS OoJiee KPYIMHBIX MPOo0.

Crnemyet peryiasipHO MPaKTUKOBATHCS B OCYIIECTBICHUHU TaHHOW MHCTPYKITUH JUIST
o0ecrieueHns COOTBETCTBYIOIIETO OMbITA y onepaTopoB. J{iis kannOpoBku anbga-
CIIEKTPOMETpPA U KOHTPOJIS KauecTBa ucnonb3yiite MacTpyknmu J13a u JI30 COOTBETCTBEHHO.

HekoTopble XMMUYECKHE BEIIECTBA MOTYT OKa3bIBaTh BPEIHOE BO3JCHCTBHE, €CIH C
HUMH HE 00paIiaThcs npaBmibHO. [109TOMY, HCIIONB3YIOIINE TaHHYIO HHCTPYKIIUIO JIAIA
JIOJDKHBI OBITh ITOJITOTOBJICHBI COOTBETCTBYIOIIMM 00pa30M, a TaKXKe JOJDKHBI CIICI0OBATh
COOTBETCTBYIOIIMM ITPABHJIAM CBOCH CTPaHbl, KOHTPOJIUPYIOIIUM UCIIOIb30BaHUE
XHUMUYECKUX BEIECTB.

Ipu6opsi / Pecypcenl
» Cucrema anbda-CrieKTpOMETPHH
» Kapra /13

JleiicTBue 1
Beimaputh ounIeHHBINH pacTBOP Mocie BeiAeacHus miyTonus ([etictue 27, MHCTpyKIUs

J13B).

JleiicTBHe 2
[ToaroroButk npoOy, ucnonasiys Uuctpykiuto [14a.

JeiicTBue 3
[TpoBecTn u3Mepenue npoosl Ha anb(a-CIEKTPOMETPE A0 MOITYUEHHSI COOTBETCTBYIOIIEH
CTaTUCTHUKH CUECTA.

HeilicTBue 4
PaccunTarh akTUBHOCTH aMEPHIIUS U KIOPHSI C IIOMOIIBIO CleAyromeld GopMyIbL:

Aspike ’ (Rx - Rb) Py
(Rspike - Rb)‘ Psike

A =

X
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AHaau3 amepunus / KIopusi Hnempyryus /]84, Cmp. 3uz 3

rae

Ax = aKTUBHOCTH aMepHIIus WK Kiopus [bk]

Agike = aKTHBHOCTH ITHKOBOTO PaIHOHYKIIIA, HAPHUMED, 2 Am mmi 2**Cm [Bk]
R« = CKOPOCTh CUY€Ta B IIMKE aMEPHUIIUS WK KIOpHs [umi/cek]

Reike = CKOPOCTB cUeTa B IIMKE ITUKOBOT'O paJHOHyKINIa [Mmil/cek]

Ro = cKopocTh (POHOBOTO cueTa [umr/cek]

Px = BEPOSITHOCTh MPEBPAIICHHS JUTS aMEPHUIINS WIN KIOPUSI

Pspike = BEPOSATHOCTH NPEBPAILEHHS JJIs PaJUOHYKINA-CBHIETEIs

TR T DHeprus BeposiTHOCTD
[M»B] npeBpalIeHusI
Am-241 5.487 0.852
Cm-242 6.113 0.738
Cm-244 5.805 0.764

JleiictBHe 5
3aperucTpupoBaTh B )KypHaJe CIIEKTPOMETPA U COXPAHATh BCE OTHOCSILUECS K J€JTy JaHHbIE
W pe3yabTathl. 3anoaHuTh Kapry /13
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Buvinonnsemces. WHCTPYKLMS J14a

- ) Cmp.lus 2
pynnoit usomonnozo MOJATOTOBKA ITPOBEI

ananusa

Hean
HCpGBCCTI/I HpO6LI Pa3JIMYHBIX BUAOB B ITPUTI'OJHBIC I aHAJIM3a PACTBOPLI.

Oo6cyxaeHue
HaCTOHIlII/Iﬁ aHaJIn3 MOXKET OBLITh IIpOBEACH BMECTC C aHAJIIM30M IIIIYTOHHA.

Ipu6opwl / Pecypcebl
DIeKTpoocakIarolas siuerka
VCTOYHMK SHEPTUU VIS DIICKTPOOCAKICHHS

JlMckuy U3 HepKaBEIOLIEH CTAIN

CTekisHHas 1OCy/1a, CTaKaHbl, MEPHBIC KOJIOBI, CTEKIITHHBIE TTAJIOYKH, CTaKaHBI U3
MOJUTETPA(IFOOPOITUIICHA U T.I.

DneKkTpuyecKas IIMTKa

pH MeTp ¢ OJTHUM BIEKTPOIOM

VV YVYVVYVY

&
&
N
]
<
3
<

[Tepexuch BOIOpOIa; KOHIIEHTPUPOBAHHAS

AckopOuHoBas kucnora; 0.8 M B Bojie; MPUTOTOBUTH CBEXKYIO, KOT/1a TpEOyeTCs
A3OTHas KHCJIO0Ta; KOHIIEHTpUpoBaHHast, 8M nu 2 M

MypaBbuHas kuciota; 0.1 M

Tuornmanar ammonus; 2 M B 0.1 M mypaBsunoii kucinote, 1 M B 0.1 M mypaBbrHO#
KHCIIOTE

ConsHas KuCioTa; KOHIeHTpupoBanHas;, 4 M u 9 M

PacTBop ruipookucu aMMOHHSI; KOHIIEHTPUPOBAHHBIH

CepHas KUCIIOTa; KOHIICHTPHUPOBAHHAS

PactBop nns HampuieHUs 3a0ydepeHHsii cynbdaTtom ammonus. K mpumepro 700 M
BOJIBI OCTOPOKHO PUIUTH 60 MIT KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI, TOCTOSTHHO
nomeruBas. [Tocie oxnaxaenus qopectu PH 10 5.3 ¢ momorisio 5% ruapookucu
amMmoHus. Pa3Bectu Bojoit 10 1 11; mpoeputs pH 1 HemocpencTBeHHO nepe
MCIOJIb30BaHUEM JIOBECTH ellle pa3 110 5.3.

» Meranon

VVVYVY

YV VY

JleiictBue 1

BrInaputh 10 CyX0oro ocTaTka OYHMIICHHBIH pacTBOP Mociie BbiaeneHus miyTonus ([leiicteue
2, Nuctpykiust [13B). PactBoputh B 5 M1 8M HNOj3, HakpbITh 4aCOBBIM CTEKJIOM U
OCTOPO’KHO HarpeBaTh Ha AIEKTPUIECKOH TuIMTKe. Ecim TBepable 4acTHIBI HE PACTBOPSIOTCS
N00aBUTh HECKOJIBKO Karesb MEePEKUCH BOIOPO/Ia M OCTOPOKHO KHUIIATUTH B TEUCHUE
HECKOJIbKUX MUHYT.

JleiicTBHe 2

Jo6aButh 15 M Boabl 1 1 M1 cBexenpurorosieHHoro 0.8 M pactBopa ackopOMHOBOM
kucnoThl. [Ipu mosiBIIeHUH TOTy00H OKpACKH MPOJI0JDKATh PUINBATH PACTBOP ACKOPOUHOBOU
KHCJIOTHI JI0 HCYE3HOBEHUST OKPACKH, 3aT€M H30BITOYHO 100aBUTh MPUMEpPHO 1 Mil.

NPEAYIPEXJIEHUE
OO0uwmit 06beM He T0IDKeH MPeBBICHTH 30 MIL.
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IoaroroBka npoobI Uncmpyryus J4a, Cmp 2uz 2

JeiicTBue 3

J06aBuTh pacTBOp MPOOBI B TPUTOTOBICHHYIO KOJIOHKY, 3aM0JIHEHHYI0 cMmosoi TRU
(Mucrpykuus J146). JIaTh cTeub 10 MOBEPXHOCTH cMOJIbl. CMBITH CTakaH U KOJOHKY 10 mir 2
M a30THOHM KUCIOTBHI.

JleiictBue 4

[TpombITh KOTOHKY 4 M1 9 M COMNSTHOM KUCIIOTHI [T IEPEBO/Ia CMOJIBI B XJIOp-(hopMy.
CmemaTh NPOMBIBHON PacTBOP C JII0ATOM, ITOJIyYEHHBIM B PE3YJIbTATE BBIIIOJHEHUS
JevicTBus 5.

JleiicTBue 5

DIIOUPOBATH AMEPULIMH U KIOpUH ¢ TomMotbio 15 M 4 M consHol kucioTel. CMenaTh
AIII0AT C IPOMBIBHBIM PaCTBOPOM, MOJTYYEHHBIM B pe3ylibTaTe BhinonHeHus Jleiictus 4.
Brinmapute 10 cyX0oro octaTka Ha HErOpsiYeH dJEKTPUIECKOM TUIUTKE.

JleiicTBHE 6

PactBoputs ocratok B 10 mit 2 M tuonmanara ammonus B 0.1 M MypaBeuHO# KUCIIOTE U
HPOIYCTUTB Yepe3 MPUTOTOBICHHYIO KOJIOHKY, 3aoHeHHYI0 cMonoil TEVA (UucTpykums
J14B). TIpoMBITh CTaKaH U KOJOHKY HECKOJIbKUMH HeOOIbIIMMHU TIopuusiMu 1 M THoImanaTa
ammonus B 0.1 M mypaBbuHOi#t kuciore (Bcero 10 mi).

JleiictBue 7/
DmronpoBath amepuiii u kropuit B 50 mut crakas, cogepkantuii 10 M1 KOHIIEHTPUPOBAHHON
A30THOM KUCIIOTHI C TOMOIIBI0 15 M1 2 M CoNsTHOM KHCTIOTHI.

MNPEAYIIPEXKJIEHHUE
[TockonbKy THOIIMAHAT pasnaraeTcs ¢ BeiaeneHneM Oypeix mapoB NOy, criemyer
MPOBOANTH JAHHYIO MPOLIEAYPY MO/ BBITSXKHBIM IIKa(oM.

JleiictBHe 8

BBIHapI/ITL QJII0AT IIOYTHU OO0 CYXOIr'o OCTaTKa Ha SHGKTpI/I‘leCKOﬁ IINIUTKE, I[O68.BI/ITB 2 M1
A30THOW KHMCIIOTHI U BBIIAPUTH enle pas. [ToBToputs nBaxkasl. Ocranercs HEOOIbIIOE
KOJINYECTBO cepHoﬁ KUCJIOTHI, O6p330B3BH.I€I>iCH BCJICACTBUC PA3JIOKCHHA TUOLIMAHATA.

JleiictBHe 9

PacTBOpHTE B pacTBOpE I HaMbUIEHUs, 100aBUTh B suckky (Cm. PucyHok JI3) 1 mpoBOIUTH
AJIEKTPOOCAXICHNE Ha 2.5 CM auck u3 Hepkaseromiei cramu npu 500 MA B Tedenue 2 - 3
YacoB.

HeiicTBue 10
I[O6aBI/ITB 1M KOHIOCHTPHUPOBAHHOTO paCTBOpA aMMOHHUA U ITPOAO0JIZKATD 3JICKTPOOCAKICHUC
B TCUCHUC OI[HOﬁ MUHYTBI.

JleiicTBue 11
BBIKITIOUNTE 3JIEKTPUYECTBO, OBICTPO OTIOPOKHUTH SIUEHKY U pazo0patsb.

JleiictBue 12

[TpOMBITh MIACTUHKY BOJAOW U 3aT€M METAHOJIOM. BRICYIINTE U MpeICTaBUTh s alb(a-
cunekrpomerpun ([eiictBue 3, Uuctpykius J14).

207



Buvinonusemcs: NHCTPYKIMA /146
KOJIOHKA J1JIsI AMEPUIINS /

) Cmp.luzl
I'pynnoii uzomonnozo KIOPUSA, SATIOJTHEHHASA

ananusa CMO.IO¥ TRU

Hean

HpI/IFOTOBI/ITB I/IOHOO6MCHHYIO KOJIOHKY, NOAXOOAINYIO JJI HAYaJIbHOT'O BBIACIICHUS
aMCpUuIlMd U KIOpHs.

Oo0cyxaeHue
BI)ILLCJICHI/IG aMCpUld U KIOpUA MIPOBOJAT B IBA 3Tarla MoCJIC yJaJICHUA HJIYTOHI/ISI; JaHHas
HHCTPYKIHA OITUCBIBACT HepBHﬁ OTall.

Ipu6opsi / Pecypcebl
» Honoo6menHas kononka guamerpom 0.7 cm

» CTeKsI0BOJIOKOHHAs (UIbTpoBanbHas Oymara; Barman GF/A paspesaHHblii Ha yacTH
nuamerpom 0.7 cm

Peazenmut

» TlpedunsrpoBansuslii MmaTepuai; Eichrom Industries Inc.
» Cwmoma TRU; Eichrom Industries Inc.

» A3sotHasg kucnorta, 2 M

JleiicTBue 1
B xononky quamerpom 0.7 CM 1006aBHUTH CyCIIEH3HIO MPeUIBTPOBATHHOIO MaTepHaa J1o
dbopmupoBanus ocHOBaHMS pazmepom 0.6 CM.

JleiicTBHe 2
Jo6aBuTth cycriensuto TRU-cmoibl 10 oOpa3zoBanms ciiosi 2.6 CM U 1aTh )KHJIKOCTH CTE€Ub JI0
MOBEPXHOCTH CMOJIBI.

JeiicTBue 3
3aKpbITh TOBEPXHOCTH CMOJIbI HEOOJIBIINUM KPYKKOM CTEKIOBOJIOKOHHOM (PUIBTPOBAIBHOM
oymaru (GF/A) nns mpepoTBpaliieHus BCIUTBIBAHUS CMOJTHI.

HeilicTBue 4

[IporecTupoBaTh KOJOHKY, MPOMycKast 4yepe3 Hee 3 Mit 2 M a3oTHo# kuciotsl. KosoHka
roToBa K jg00aBneHuro npoosl ([eiictue 3, Muctpykims [14a).
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Buvinonusemcs: NHCTPYKIMA /148
KOJIOHKA J1JIsI AMEPUIINS /

) Cmp.luzl
I pynnoii uzomonnoeco KIOPUSA, SATIOJTHEHHASA

aHanu3a CMOJION TEVA

Hean

HpI/IFOTOBI/ITB I/IOHOO6MCHHYIO KOJIOHKY, IOAXOAAIIYI0 IJII OKOHYATCIbHOI'O BBIACIICHUA
aMCpUlMd U KIOpHs.

O0cyxaeHue
Ucnonb3ys HacTosmyo NHCTpYyKIUIO, BBl NPOBEAETE AAIbHENIIIEE BBIICIICHUE aMEPULIUAS U
KIOpHUS.

Ipu6opsl / Pecypcebl
» Wonoo6menHas kononka guamerpom 0.7 cm

» CTeKyI0BOJIOKOHHAs (uUIbTpoBanbHas Oymara; Barman GF/A paspesaHHblii Ha yacTH
nuamerpom 0.7 cm

Peazenmut

» Cwmomna TEVA; Eichrom Industries Inc.

» Mypasbunas kucinota; 0.1 M

» Twuonumanat ammonus; 2 M B 0.1 M MypaBbHHO# KHCITOTE

JleiicTBue 1
B kononky auamerpom 0.7 cm no6aButh cycnensuro T EVA-cmorsl 10 popMupoBaHUs
OCHOBaHUs pazMepom 2.6 CMm.

JleiicTBHe 2
3aKphITh MOBEPXHOCTH CMOJIBI HEOOJIBIIINM KPYKKOM CTEKJIOBOJIOKOHHON (PHIBTPOBATIEHOM
oymaru (GF/A) nis mpeaoTBpaIieHus BCIUIBIBAHUS CMOJTBI.

JeiicTBue 3

[TporecTpoBaTh KOJIOHKY, TIporryckast uepe3 Hee 4 mi 2 M Tronnanara ammonus B 0.1 M
MYypaBbUHOM KHUCIIOTE, U AaTh CTEYb JI0 MOBEPXHOCTH cMoJibl. KooHKa roToBa Kk 100aBICHHUIO
npoOsI ([eticTBue 6, MucTpykius [14a).
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PA3JIEJI E
OIEHKA OCHOBHBIX TAHHBIX
Ilpeoynpestcoenue: uncmpykyuu 8 5mom pasoesie 00NHCHbL OblMb NepecmMompetsl 6
CcOOmeemcemaul ¢ yCro8UAMU NPUMEHEHUS







Buvinonnaemcs: HMHCTPYKIHUA E1

Cneyuanucmom no

MOHUMOpUnzy OLIEHKA JAHHBIX Cmpluzl
oKpyeaiowe IMOJEBOI'O MOHUTOPHHI' A

cpeovil Cneyuanucmom-

paouoiocom

Hean

Paccunrtarh 3HaUE€HNE HAMITYYIIEH OLICHKH /U1l K3MEPEHHOIO B IIOJIEBBIX YCIOBHAX
napametpa D (MomHOCTh aMOMEHTHOM J103bI, 7103a) HA OCHOBAHUH Psijia K3MEPEHHBIX
3HAYEHUH NMapaMeTpa B JAHHOM MECTE B TEUEHUE JAHHOTO NIEPUOJA BPEMEHH.

Oo6cyxaeHue

B GonbIMHCTBE cTy4aeB B JaHHOM MecTe Oy/IeT POBEACHO HECKOJIBKO U3MEPEHUI
napametpa D. Psin HezaBucuMO n3MepeHHBIX 3HadeHui Dj (j = 1, M) umeer craTucTHYeCKHit
CMBICJI, €CJIM IPUHATO JOIIYIICHUEC O TOM, YTO IIapaMETp D CYmECCTBCHHO HC U3MCHSCTCS B
TE€YEHUE BPEMEHU IIPOBEACHUS U3MEepeHU. HacTOTHOE pacnpeeneHue psia U3MEPEHHBIX

3Ha4eHU 0OBIYHO UMEET JIOTHOPMAJIbHBIN XapakTep, HawTy4mas oneHka D paBHa
reOMETPUYIECKON cpenHeil janHoro pacnpeaenenus (Cm. Uacrpykimro E2). Onnaxo,
IpHUHUMas BO BHUMaHUE BCE BO3MOXKHBIE HEOPEAETICHHOCTH, /ISl pEIPE3eHTaTUBHOTO

3HaueHus: D MokeT ObITh UCIIOJIB30BAHO U MPOCTOE CpeHee apu(PMETHUECKOE 3HAUCHHUE.

JleiictBue 1
Paccuurate cpennee apudmerndeckoe s napameTpa D B 1aHHOM psiy 3HaUEHUN 32
JTAHHBIN IIPOMEKYTOK BPEMEHU!

— 1
D= —Z D,
m=
rae
D = 3HAUEHUE HAWJTy4IlIel OLIeHKH il mapamerpa D
m = KOJINYECTBO U3MEPEHUN

JleiicTBHE 2
PaccunTath HeonpeneneHHOCTh G 3HaYeHus D , ucnons3ys hopmyay:

JleiictBHe 3
3aperucTpupoBarth pe3yibTaT B cooTBeTcTBYIoIEeH Kapre B Buie D t o .
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Buvinonusemcs: HHCTPYKIINA E2

OILIEHKA JIAHHBIX O Cmp. Luz 2
Cneyuanucmom no KOHHEHTP A]_II/II/I .
ananuzy npoo PAJIMOHYKJINTOB

Hean
Paccunratrh 3HaueHNE HAWTy4dIIel OIIEHKH KOHIIEHTPALMHY PaIMOHYKIN/1a HA OCHOBaHUU psiia
M3MEPEHHBIX 3HAUECHUN.

Oo0cyxaeHue
B GonpmmHCTBE CitydaeB JUIsl MOJTyYeHUs PETIPE3CHTaTUBHBIX 3HAYCHUI KOHIICHTPALUU
PAIUOHYKIIUIOB B OKPYXKAIOIIEH Cpeie MPOBOJAUTCS aHAIM3 HECKOJIBKHX MPOO.

Psi He3aBUCHMO M3MEPEHHBIX 3HaUeHUH akTUBHOCTH A (j = 1, M) MMeeT CTaTUCTUYECKUiH
CMBICJI, €CJIM NMPUHATO JOMYIIEHHUE O TOM, YTO aKTUBHOCTh A CYILIECTBEHHO HE U3MEHSETCS B
TE€YeHHE BpEMEHH MPOBeAeHUs 0TOOpa mpob. YacToTHOE pacipeneseHue psaa n3MepeHHbIX
3Hau€HUN OOBIYHO UMEET JIOTHOPMAJIbHBIN XapaKTep, HaWTyylllas OLlEHKa KOHIIEHTPaluu
paBHA T€OMETPUUECKON CpeTHEN TaHHOTO pacIpeleIeHHUs.

Opnaxo, MprUHUMasi BO BHUMaHUE BCE BO3MOYKHBIE HEOTIPEACIEHHOCTH, AJIs
pEenpe3eHTaTUBHOTO 3HAYEHUSI MOXKET OBITh UCIIOJIB30BAHO U IIPOCTOE CpeIHEE
apudmeTrueckoe 3Hayenue (Cm. Uucrpykimio EL).

JleiicTBue 1
Paccunrats koHIEeHTpalmio paguonykiuaa (Cj) amst Bcex mpod M, 0TOOpaHHBIX B OXHOM U
TOM K€ MECTE B T€4E€HHE KOPOTKOTO NMEPHOAa BPEMEHH, HCTIONB3Ys CIEAYIONTHE (OPMYJIBI.

Bo3oywnvie punompuor

AJ
Ci=—
q- Vj

e
& = KOHIICHTPAIHS PATHOHYKINAA B j-oM (rastpe [Br/Mm]
A = aKTMBHOCTH Ha |-0oM (uisTpe [BK]
Vv = 0TOGpaHHKIT 06BeM Bo3ayXa [M]
q =3¢ PeKTUBHOCTD PUITHTPOBAHMS
Booa

Aj

C =—

Vj
e
G = KOHIIEHTpAIMS paJuOHYKIHAA B TpoOe Boabl [bk/1 |
Aj = aKTUBHOCTb J-0¥ 1poObI BoibI [BK]
Vv = 00beM poObI BOAKI [J1]
Ilousa

Aj

C=—
SJ
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OueHnka TaHHBIX 0 KOHIEHTPAUMHU PAAHOHYKJINI0B Hucempyrkyus E2, Cmp. 2u3 2

e
G = KOHICHTPAIHS PaJIHOHYKIINA Ha TOBEPXHOCTH [BK/M7]
A = aKTHBHOCTb -0 IIPOOBI MOUBHI [ BK]
S = [uIoMmAIb 0TOOPA j-Oif TIPOBHI TOUBBI [M2]; T.€. MIIOIIaAh OTGOPHAKA, YMHOKEHHAS
Ha KOJIMYECTBO OTOOpAaHHBIX MPOO
/lpyzoe
A.
C = Q—’
]
e
G = KOHIICHTpAIHs PAIHOHYKJINAA B TpoOe Bobl [ br/emunuiry |
Aj = aKTUBHOCTb J-0¥ 1poObI BoibI [BK]
Q = KOJIMYECTBO IPOOHI [e]

JleiicTBHe 2

OnpenenuTh 3HaueHue Hawyulie oreHku (C) KoOHIEHTpalmu sl Mecta oTbopa mpod B
JAaHHOE BpeMs IyTeM pacueTa TeOMETPUUYECKON cpeiHel psiia 3HaYeHHH ¢ TOMOIIBIO

crenyromei GopMyIIbL:

[1¢;

=1

i
C = 3HAUCHHE HAWTYYIIIeH OIEHKU KOHIIEHTPAIMH PaIMOHYKIIAIA
m = KOJIMYECTBO MPOO

JeiicTBue 3

Paccunrare HeonpeaeneHHOCTh 6 3HaYeHUs C , HCTIONB3YA CIEeIYIONIYI0 (GOopMyITy:

s=1 >c-
m\ =
JleiictBue 4

3aperucTpupoBaTh pe3ynbTar B cooTBeTcTBYyMoMIEeH Kapte B Bujie Ct 6.
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KAPTbBI

Ilpedynpescoenue. kapmol 8 2mom pazoeie OOAHCHbL OblMb NePecCMOmMpPeHbl 8
€cOOMBEemMCcmaUY € YCA08UAMU NPUMEHEHUs]







3anonnena. KAPTA AO

. PET'UCTPAIIUSA KOHTPOJIA No.
I 'pynnoii peacuposarus KAYECTBA IIPUEOPA
[Tposepmit:
(OUO)
[IpenocTaBuUTh: [] Crnenpanucty mo MOHHTOPHUHTY OKPYXKAIOIIEH CPeIb

/Crienianucty-paanosory

['pymma pearupoBaHusi:

(Ne witu kox I'pyrimbr)

Tun npubopa: Mopens: Cepuitnbiii NO.:

KoHTpOJIbHBIN UCTOYHUK:

(Tum u ko)
Ilposepka nepeo 3a0anuem
[Hara: Bpewms:
KamubGpoBounas L1 Xopomo [] Hcrex cpok — KoHcynbTanus co
Oupka: CrennanaicToM 0 MOHUTOPUHTY OKp. cpebl!
[] TTpuGop Bo3BpaleH
Barapeu: L1 Xopomo [] CnaGrie
[ Barapeun 3ameHeHBI
BBICOKOBOIBTHOE L1 Xopomo [ IMoxo
MUTaHUE! [ VcranoBneHo Ha MPaBUIIbHOE 3HAYECHHE
DOyukys L1 Xopomo L] IMoxo
“cOpoc Ha HOJIB” : [] ®ynkus “cépoca Ha HOJIL” OTPEryIupOBaHa
[Toka3zaHus: L1 Xopomio [] IMoxo
L] Mpuemaemo [] Henpuemaemo
[MTPUMEYAHUE:
IlIposepka 6 konue 3a0anus
Hara: Bpewmsi:
L] Mpuememo [] Hempuemaemo
[MTPUMEYAHUA:

IHoanuce:
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3anonnena. KAPTA Al

Tpynnoii paseedku PEIT'UCTPAIIUA MS)H_IHOCTI/I No.
OKpyarcarouyeli cpedvl AMBHUEHTHOMH! J103bI
Beimonuwn:

(®HO pykoBoaUTEINS TPYIIIIHI)

[IpenocTaBuTh: [] Cnenpanucrty mo MOHHTOPHHTY OKPYXKaroIei cpesl /
CrnenuanucTy-pajanonory

['pynina pa3Benku OKpy>Karoiieu cpeibl: Hara:
(Ne mnm kox I'pyrmrbr)

Tun npubopa: Mopens: Cepuiinblii NO.:
Tun HaBuranmoHHoro mpubopa:_ Mogens:_ Ceputiinsrii NO.:

Mecro- MourHocTh aMOHeHTHO# 10361 [pu3B/4] oo

Iupora | Jdoarora | Bpems Ha ypoBHe nosica Ha ypoBHe 3emin
MO0JI0KEHHE qaHue
B+y ¥ B+y Y

B+y = mokazauus npu otkpsiToM okHe (OO) OVY3 = o6sako Ha YpOBHE 3eMJIH
Y = nokasanus npu 3akpbiroM okue (30) OI13 = o6nako NOAHATO HAJ 3eMIIeH
VpoBeHb mosica = npuMepHo 1M Haj 3emiieii OII = 0651aK0 IPOLIIIO — 3arpsi3HEHUE 3eMITH

YpoBeHb 3eMJIM = NPUMEPHO 3 CM HaJl 3eMJlel
MecTomnonoxeHne = ONUCaHNUEe MeCTa pa3Be/IKH, T.€. YIIUIIA, TOPOJ, 10pora, X03sHCTBO, CEKTOP, PACCTOSIHUE,
€CJI 3TO HEOOXOIUMO.

NPEAYHNPEXIEHMUE: Ilpu pabote ¢ mpudopamu, He KanuOpoBaHHEIMHE B cucteme CU, rcmonp30BaTh
npaBmibHbIN niepecueT: 1 P/a =~ 10 m3B/4.

[IpakTrdeckuii coBeT: yMHOXKbTe moka3anue Ha 10 n ymeHpmmTe monmydenHoe 3HadeHune B 1000 pa3, Hampumep,
25wmPla = 25 p3B/4.

[Toanuck pyKOBOAUTEINSI TPYIIIIBL:
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3anonnena.

I’ pynnoti pazseoxu
OKpyascaroujeli cpeovl

KAPTA A3

NCTOYHHUKA

JAHHBIE MOHUTOPHUHI'A No.

Brimonaun:

(®UO pykoBoaUTEISI TPYIIIIBI)

[IpenocTaBuUTh: [] Crenuanucty Mo MOHMTOPUHTY OKPYKAKOILEH CPEIbI

/Crienuanucty-paanoiory

['pynina pazBenku okpyskaromien cpebl Ne: Hara:
(Ne i kox I'pyrmiribr)
Mouwinocmb 00361 2camma-u3nyueHus
Tun npubopa: Mopens: Cepuiinslii NO.:

Paccrosinue ot

MouHoCTh 1035l
[M3B/4]

HCTOYHHKA[M]

Y By

IIpumeuyanue

Ckopocmb cuema anvha-, bema-u3niyyeHus

Tun npubopa: Mopens: Cepuitnbiii NO.:
CkopocThb cueTa
Ml [umn/cex] IMpumeuanue
MO0JIOKEHHE
o B+y

B+y = moxazaHuA IPH OTKPBITOM OKHE

NPEAYIPEXXJIEHMUE: IlpoBoauTte m3MepeHHsI CKOPOCTH cdeTa anbga-, 6era-, raMMa-u3IydeHus OJIM3KO K
noBepxHocTH. [Ipu pabote ¢ mpubopamu, He KaTMOpoBaHHEIMY B cricteMe CH, HCHONB30BaTh MPABUIIBHBIA
nepecuet: 1 P/a~ 10 m3p/4. [IpakTHdecKkuii COBET: YMHOXbTE MoKazaHue Ha 10 ¥ yMEHBIIIUTE MOIYYCHHOES

snauenune B 1000 pa3, Hampumep, 2.5 MP/u = 25 pn3s/u.
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3anonnena: KAPTA A4
I'pynnoti pazseoxu
OKpyHrcaloujels cpedwl U AAHHBIE PAZBEJIKH No.
I’ pynnoii unousuodyanvrnoeo PAIJUOAKTHUBHOI'O
MOHUMOPUH2A U Oe3aKMUEAYUY 3AT'PASHEHUSA
Beinonnun pa3seaxy:
(®HO)
[IpenoCTaBuTh: [ Crernuanicty o MOHUTOPUHTY OKPYKAIOIIEH CPeJIb
/Crienianucty-paanosory
['pymma Ne: Hara/Bpewmsi: /
[TpoBeieH MOHUTOPHUHT CJISIYIOIIETO MPeMETa:
L1 o6opynosanue [] 06bexT L] mpocTpancTBo L1 apyroe
YTOYHUTH:

(Bun obopynoBaHus, 00BbEKTA, MPOCTPAHCTBA, HICHTU(DHUKALNOHHBII HOME - IIPH €ro
HaJIMYUH, MECTOIIOJIOKEHNE IPOCTPAHCTBA, U T.1.)

M cnonb30BaHHBIN 17151 MOHUTOPUHTA IPUOOD :

Twum: Mopens: Cepwuiinbiii NO.:
IlepBoHaUaJbLHAA pa3BenKa Ilocye ne3aKkTHBANMH
IMoxa3zanus [umn/cek] IMoxa3anus [umn/cek]
MecTonoJio:keHue IIpumeuanne
a B+y a B+y
don
Ma3zku
Ilnomann B3ATHSA
MecTo oT00pa mpoobI aTa/Bpemst Ko ma3ka IIpumeuanue
pa 1p ma3ka [cv?] A P a P

IIpumeuanue: Ilepenate mpoOsl Ma3koB CHenUaIUCTy MO aHANIN3Y TPOO.
NPEAYIPEXIEHMUME: [{ns peructpanuy TaHHBIX O TPAHCIIOPTHBIX CpeAcTBaxX ucmonbiyire Kapty Ada

L1 IMpuemnemo

[TpenmeT KoHpUCKOBAH
KommenTapumn:

[1 Hemmpuemnemo — HEOBXOJIMMA J€3aKTUBALMS

O A  OHET

IToanuce pyKOBOOUTENS TPYIIILL:

Ecnu JIA, yka3zaTb HHKE IPUUUHY
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3anonnena: KAPTA Ada

I pynnoii pazseoxu

OKpyoscaroujell cpeobl U

I pynnoti unoueuoyanbro2o JAAHHBIE PA3BEJIKH L
MOHUMOPUHEA U 3AT'PA3ZHEHUSA TPAHCIIOPTA

oezaxmusayuu

Brimonnun pa3senky:

(PUO)
[IpenocTaBuUTh: [] Crenuanucty Mo MOHMTOPUHTY OKPYKAKOILEH CPEIbI
/Crienuanucty-paanoiory
I'pymima No: MecTtomnonoxeHrne MOHUTOPUHTA!
HomepHoii 3Hak aBTOTPaHCIOPTHOTO CPEICTBA: ®UO BoauTens:

Bua tpancniopTHOro cpencrsa:

[] nerxosast mammmua [ rpysosux [ ¢pypron [ aBro6yc [ apyroe:

(yrouHuTb)
M cnonb30BaHHBIN 17151 MOHUTOPUHTA IPUOOD :
Twum: Mopens: Cepwuiinbiii NO.:
IlepBonauyanbnasi passeaka Ilociie nezakTuBanun
Jata/Bpems: / /

IHoka3anusi [umn/cek] IMoka3anus [mmn/cek]

30]‘[3 NpoOBECACHUA MOHUTOPUHTIA
P P o Bty « Bty

don

A. Tlepenumii 6amriep

b. 3agaunii 6ammnep

B. Cnpasa. [lepennss muHa u
OpBI3TOBHK C apKOH Koseca

I'. Cnpaga. 3agHss LIMHA U
OpBI3TOBHK C apKOH Koeca

. Cnesa. [lepennsis mmuHa u
OpBI3TOBHK C apKOii KoJleca

E. CneBa. 3agusas muHa 1
OpBI3TOBHK C apKOii KoJleca

K. Paguarop

3. JIpyrue BHeuHue yacTu (yKas3arhb)

a

0.
B.

. Bo3gymHsrit puiastp

K. Bayrpennue yactu (yka3arp)

a

0.

B.

Maszku

aomans

MecTo oT00pa NpoodbI B3SITHS Ma3Ka Harta/Bpems Konx ma3zka IIpumeuyanne
2

[em7]

IIpumeuanue: Ilepenate mpoOsl Ma3zkoB CHenUaIKNCTy MO aHANIN3Y TPOO.

TpancnopT kKoH(HCKOBaH L1 1A 1 HET Ecnu JIA, yka3zaTb HH)KE IPUUUHY
KommenTapuu:

[Toanuck pyKOBOAUTEINSI TPYIIIIBL:
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3anonnena: KAPTA A5

Ynenom nonegou epynnsi uiu

I pynnoti unousudyanrbHo2o PETUCTPALIUA - No.

MOHUMOpUH2A U NMHAUBUIAYAJBHOU

oezaxmusayuu JOSNMETPUHA

IMoarorosui: Mara:
(PUO)

[IpenocTaBUTh: L1 OTBercTBEHHOMY 3a aBapUlHOE PearMpoBaHue  Bpewms:

Unen rpynimsr: No roneBo¥ rpymnbi:

No TJII niu nI€HOYHOTO JO3UMETpa!

(HE unTaemsilii B 1oie

(®UO)

NuauBunyanbHbii Ne:

BBIX YCJIOBHSIX)

Hpu UCRO1b306AHUU RPAMOROKA3bleaOu,eco undueudyaﬂbnozo 003umempa

Tun no3umerpa: Monens: Cepwuiinbiii NO.:
T ST Bpems IMOKA3AHUSA MecTomnoJioxkeHue BO
TOKa3aHui [M3B] BpeMsi MOKa3aHui

Ilpu ucnonv3oeanuu 003umempa MOWHOCHU 003bl 2AMMA-U3TTYUEHUA

Tun npubopa:

Monuens:

Cepuitnbiii NO.:

MecTomnoJokeHue

MoUHOCTE 10351
[M3B/4]

IIpoBenenHoe
Bpemsi [MuH]

OneHeHHAsA KYMYJISTHBHAS 1032

[M3B]

Pezucmpayusa ucnonvzoeanus cmadunbHo2o ooa

Jdara

Bpems Ho3a

IIpumeuanue

HHuuaabl

IMoamnuce:
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3anonnena. KAPTA A6

Tpynnoi PETACTPALIASI KOHTPOJISA No.
uuaueudyaﬂbuoeo UH I[I/IBI/II[y AJBHOTI'O
MOHUMOPUH2A U ST
oezaxmusayuu SAT'PS3HEH
Beimosiann pa3Benky: JHara:
(PUO)
[IpenocTaBUTh: L1 OTBercTBEHHOMY 3a aBapUilHOE PearMpoBaHue  Bpewms:
Nwms cyObekTa: CnpaBounbiit Ne:
Anpec:
IMom: M 0OX [ Asapwmiinbiii pabounit ] DBakympoBanHbIi
[] Hacenenne
Pa3zeeoka 3azpaznenusn
Tun npubopa: Mopens: Cepuitnbiii NO.:
doHOBOE MOKa3aHUE:! AKTHBHas TOBEPXHOCTH JIETEKTOPA: |CM2]

T

IIpumeuanue: Hanmumure nokasaHus, UCHOIb3Ys JIUHUK AuarpaMMbl. CTpeakaMu yKaKHTe MecTa, I/ie ObLTH
MOJTy4YeHbI IOKa3aHuUsl. 3aMMChIBalTE TOJIBKO TIOKa3aHus, IPEBBIIIAIONINE ()OHOBBIE.

Heobxomuma nesakrusanus: [ Ja [ Her

PesynbTaThl 3MepeHHs Ha/I IIUTOBUIHOM KeNe30i: [ ]
(ckopocTb 4KCTOTO CUETA) (EnquHuIB!)
HeoOxoanma nanpHeNIIas OIEHKa COCTOSIHUS 3/I0POBbS B MEIUITUHCKOM YUPEKICHUN:

(] Jla O Her

[Toanuces TpoOBOAMBILETO PA3BEAKY:
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3anonnena.

KAPTA A7

Ipynnoti PETUCTPALIUA No.
UHOUBUOYATILHO20 UHIUBUY AJBHOU
MOHUMOPpUHEA U TE3AKTUBALIUA
oezaxmusayuu
Breimoanr;

(PUO)
[IpenocraBuTh: [1 OTBeTcTBEHHOMY 3a aBapUIHOE PEArMPOBAHUE

Nwms cyObexTa:

Anpec:

CnpaBounsrii No:

[ara poxnaeHus:

IMon: UM OX

Hannuwme nospexaenus: L1 la [ Her VYrounuts:

Oxkaszana meguuuHckas nomoms: [ JlaL] Her Vrtounurs:

Jara/Bpemst Havana je3aKTHBAIIUN:

doHoOBOE NOKa3aHUE:

[mmm/cexk]

Pacnoaoxenne
3arpsi3HEHUs Ha TeJle

HavanbHbIi
YPOBEHb
3arpsi3HeHHs
[mmm/cek]

Hcnonab30BaHHBIN CII