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1PA3PABOTAH HayuHo-nccnefoBaTeNbCKUM UCTbITaTebHbIM LieH-
TPOM pafnauvMoHHON 6e30MacHOCTM KOCMUYECKMX 00beKTOB degepasb-
HOr0 ynpaB/ieHNs MeANKO-61M0N0rMYeCKNX 1 SKCTPEMasIbHbIX NPo6aem ¢
yyactmem WMHcanyTta 6modmsnkn. MeguLUHCKOro pafnonoruyeckoro
Hay4yHOro LeHTpa Poccuiickoil akagemmn MenUMHCKUX Hayk, Bcepoc-
CUICKO Hay4YHO-MCCNEA0BaTENbCKOr0 UHCTUTYTA PU3NKO-TEXHUYECKMX
W pagMoTeXHUYECKUX u3mepeHuid occTaHfapTa Poccum, Bcepoccuiic-
KOr0 Hay4HO-MCCNeA0BaTebCKOro MHCTUTYTa MUHEPaIbHOTO Cbipbs, To-
BapuLLECTBA C OrpaHNYEHHOW OTBETCTBEHHOCTbIO «TPUTOH»

BHECEH TexHWYecKum KOMUTETOM MO cTaHAapTu3aumm TK 7!« pax-
faHckas 0bopoHa, npefynpexieHve U NMKBUAALMUSA UYPE3BbIYaHbLIX CU-
Tyauuii»

2 MPUHAT 1 BBEAEH BAEWNCTBVE MocTaHoBNEHWeM oCCTaH-
fapta Poccun ot 16 maa 199 r. .\V? 320

3 BBEJEH BIEPBbIE

¢ WK W3pgatenscrtsBo cTtaHgapTos. 1996

HacToawuii cTaHAapT He MOXET ObITb MOMHOCTHIO MM YACTMYHO BOC-

npousBefeH, TUPaXXMPOBaH 1 PacnpoCTpaHeH B KayecTBe 0pULManbHOro
nsfaHns 6e3 paspeweHus MocctaHgapTa Poccun
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FOCYOAPCTBEHHbI  CTAHOAPT POCCUWCKOW  ®ELEPALIMU
bBesonacHocTb B L{';)e3BI:IHaf7IHbIX CUTyaumax
KOHTPO/1b HACENEHWNS O3UMETPUYECKUN

MeTo/, onpeseneHnn NornoLLeHHbIX 403 BHELLHEro raMmMa-u3nyyeHuns no cnekTpam
ANEKTPOHHOro napamMarHUTHOro pesoHaHca 3y6HOﬁ amMann

Safely in emergencies. Dosimetric control of population. Method of absorbed radiation
(loses measurement using CSR-spectra of tooth enamel

[Mata BeBegeHua 1997-07-01

10BNACTb NMPUMEHEHNA

HacToswwnii cTaHAapT ycTaHaBNMBaeT METOA OMnpefefieHnst Mor/oLLeH-
HbIX 103 BHELLHEr0 raMMa-un3nyyeHuns no cnekTpam 3MeKTPOHHOIO napa-
MarHMTHOro pe3oHaHca (fanee — JMP) 06pa3yoB 3y6HOI amanu.

CTtaHgapT NpuMeHAT B labopaTopusx pPagualMoOHHOr0 KOHTPOASA,
OCHaLLeHHbIX JIMP-CNCKTPOCKONUYECKO annapaTypoii, Npu BOCCTaHOB-
NEHNV UHAMBUAYaNbHbLIX MOTMOLWEHHbIX 03 OT BHELIHEro ramMmma-usny-
YeHWs Y HaceNeHWs PermoHoB, MOCTPaZaBLUMX B YPE3BbIYANHbLIX CUTYa-
umax (pagmaLmoHHble 3arps3HeEHNs OKpYXalollei cpefpl B pesy/brare
aBapuii 1 KatacTpod), BO3AECTBME MOHU3NPYIOLMX M3/TyUYEHNIA Ha Hace-
NeHne B pesynbTaTe SAEPHbIX WUCMbITAaHWA W MHUWAEHTOB), a Takke Yy
nepcoHana A4CPHO-PU3NUCCKHX YCTaHOBOK, NMOABEPTLLEHCA HEKOHTPO-
JIMPYEMOMY 06/TyYEHNHO.

MpoBeaeHne MaccoBbIx AMP-403MMETPUYECKNX OMpPeAeneHnin B ciy-
yae UCpaaeT MH(opmayuio Ans BOCCO3AaHNs 0OLLEA KapTUHbI paguauu-
OHHO MOPAXEHWS HACeNeHUs B MOCTPajaBLUEM PErviOHe.

AIMP-403MMeTPUYECKNC ONpPeAeneHns B COOTBETCTBUM C HaCTOALLMM
CTaHJapTOM AO/MKHbI NMPOBOAUTLCA MO METOAMKAM, aTTeCTOBaHHbIM CO-
rNacHo YCTaHOBIEHHOMY MOPSAKY.

2 HOPMATUBHBIE CCbIJTKW

B HacTosiLeM cTaHAapTe UCMO/b30BaHbl CCbIIKM Ha CeaytoLime CTaH-
AapThl:

M3naunp ouymanbHoe
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FOCT P 22.0.02—94 Be3onacHOCTb B Ype3BblyaiiHbIX cUTyauusax. Tep-
MWHBI W OMNpPejeneHns 0CHOBHbIX MOHATUIN

FOCT 8.010—90 NocypapcTBeHHas cucTeMa obecneveHus efuHCTBa
n3mepeHnii. O6Lve Tpe6oBaHNS K CTaHAapTU3aLmMn 1 atTectaumm mMeTo-
VK BbIMOMHEHNUS U3MEPEHUN

FOCT 8.207—76 T'ocypapcTBeHHas cucTeMa obecneyeHus eanHCTBa
n3MepeHnin. MNpsamble M3MEPEHUS C MHOTFOKPAaTHbIMU HabMoAeHNAMN.
MeTogbl 06paboTKM pe3ynbTaToB HabnogeHnA. OCHOBHbIE MOMOXEHUS

FOCT 12.1.006—84 CucTtema CTaHAapTOB 6€30MacHOCTV Tpyda. dnek-
TPOMarHWTHbIE MOAA paguoyvacToT. JonyCcTUMble YPOBHU Ha paboumx
MecTax 1 Tpe6oBaHWS K NPOBEJEHUIO KOHTPONA

FOCT 12.1.019—79 CucTema cTaHAapToOB 6e30macHOCTH Tpyda. dnek-
Tpo6esonacHocTb. O6LiMe TpeboBaHMA 1 HOMEHKNATypa BWAOB 3alLMUThI

FOCT 1625—89 dopmMannH TeXHNYECKNI. TeXHUYECKME YCNoBUS

FOCT 2603—79 ALEeTOH. TexHUYecKune ycrosus

FOCT 6709—72 Bona guCTMUNIMPOBaHHas. TeXHUYecKue yCcnoBms

FOCT 9147—80 lNMocypa n obopyaoBaHue nabopaTopHble hapgopo-
Bble. TexHuyeckune ycnosus

FOCT 18300—87 CnupT 3TU0BbIA PEKTUHNKOBAHHbIA TEXHUYECKMIA.
TexHUYecKune ycnosus

FOCT 19908—90 Turam, Yawu, cTakaHbl, KONbbl, BOPOHKKU, Npobup-
KM N HAKOHEYHMKMN M3 NPO3PavyHOro KBapLesoro crekna. O6Lwue TexXHu-
Yeckue ycnosus

FOCT 20282—86 Monuctupon obwero HasHadeHms NMCM-111

FOCT 22090.1—93 MHCTpYMeHTbI CTOMATO/I0rMYEeCKMe BpaLlaroLLne-
ca. YacTe 1 Bopbl CTanbHble W TBEPAOCN/IaBHbIE

MOCT 22090.2—93 MHCTPYMEHTbI CTOMATONOIMYeCKne BpaLlatoLlme-
cA. Yactb 2. bopbl CTa/lbHble W TBEpPAOCM/IaBHbIE A1 OKOHYATE/bHOM
06paboTkn (hUHNUPbLI)

FOCT 24104—S8E Becbl nabopaTopHble 06LWEero HasHa4yeHus u 06-
pa3uoBble OBLUNC TEXHWUYECKME YC0BUS

FOCT 25336—82E [Mocyza 1 o6opyfoBaHue nabopaTopHble CTEK/AH-
Hble. TUMbl, OCHOBHbIE NMapameTpbl U pasMepsbl

3 OMNPEAENEHWNA n COKPALLEHWA

3.1 B HacTofLleM CTaHAapTe NMPUMEHAOT TEPMUHbLI CO CreyoLwumMm
ornpefeneHnaMu:
3.1.1 ypesBblvaiiHas cutyaums; YC —no FOCT I’ 22.0.02;
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3.1.2 napamarHuTHble LEHTPbl BeLlecTBa: ATOMbl WIN MONEKy/bl C
HeCrnapeHHbIM 3/1EKTPOHOM, T. €. 06/1afjatoLie MarHTHLIM MOMEHTOM;

3.1.3 3MeKTPOHHbIV NapamarHUTHbIA pe3oHaHc; AMP: ABneHWe no-
rNIOWEHNSA 3HEPTUN CHEPXBbICOKOYACTOrHOro (1—10 ITu) n3nyyeHus
(CBY) napamarHUTHbIMW LEHTpamMy BeLLecTBa, NMOMELLEHHOr0 B MarHWT-
Hoe nosie, NPU HeKOTOPOM OnpeAeneHHOM A1 AaHHbIX NapaMarHUTHbIX
LIEHTPOB 3HAYEHUW MArHUTHOrO Nons;

3.1.4 g-thakTop: OCHOBHas pPajgMoOCMNEKTPOCKONMYECKas XapakTepuc-
TWMKa napamarHUTHbIX LEHTPOB, CBA3aHHas C MX MarHATHbIM MOMEHTOM
¥ MO3BONAKOWAA NPOBOAUTL UX WAEHTU(MKALWIO NPU aHanm3e KpUBOi
nornowenns CBY-cnektpa SMP BellecTsa;

3.1.5 3y6Hasa amanb; 33: AnaTuTonogo6HOe BELLECTBO MOAMKPUCTaN-
NINYECKON CTPYKTYPbl C HE3HAUMUTENbHON MPUMECHI0 OPraHWYecKuX co-
efiMHeHWi, obycnosnusatoLmx B crnektpe 3MP 39 (hoHOBbIN (HaTuB-
HbIA) CUrHaN B BUE LUMPOKOI0 NMKa MOT/0WeHNs ¢ MakCUMYMOM B Aun-
anasoHe g * 2,006—2,003;

3.1.6 pagnaLoHHbI cUrHan: Y3kuii aHU30TPOMHbIA MUK B CNEKTpe
3MP, 06yCNOBNEHHBIV panMauoHHO-MHAYLMMPOBAHHBIMU NapaMarHmT-
HbiMK LeHTpamu (PILL), BO3HMKAKOLWMMN B KPUCTAIIMYECKON CTPYKTY-
pe 06/1y4eHHOl 33. C HOPManbHOM COCTaBAAOLLEN 3TOr0 CUrHana npu
g = 2,0018 » napannenbHoli cocTaBnsALWeRn npyu g * 1,997,

3.1.7 MIHTEHCMBHOCTb paAnaLMoHHO curHana: CnekTpanbHblid napa-
MeTp. 3aBUCALLMIA OT KOHUeHTpauun PTIL, B n3mepsemoin npobe, ¢ uc-
No/b30BaHUEM B KauyecTBe ero Mepbl aMnanTy bl HOPManbHOW coCTaBns-
oWeli pagnaLnoHHOK CMrHana Wy BTOPOro MHTerpana oT KpuBOiA pa-
[OVALMOHHOMO CUrHana 3a BblYeTOM BK/1afa HAaTUBHOMO CUrHana;

3.1.8 pabounii ITanoH NOrMOULEHHOW A03bl B 06/y4YeHHO 3y6HOI
amanu; PO MAO033: ATTeCTOBaHHbIN 06pasel, 061yyeHHoRn cmecn 33 ¢
3alaHHO MOr/OWEeHHOM A030M, MONYYEHHOW OT BHELLUHEK WCTOYHMKA
ramma-msnydenus (Co-60). Bxoasilero B coctas [focyfapCcTBEHHOrO nep-
BMYHOI 3Ta/loHa MOLLHOCTW MOT/IOWEHHOW [03bl ()OTOHHOFO MOHU3N-
PYIOLLErO U3NyYeHus.

4 CYWHOCTb METOAA

41 B paccmatpuBaemomM MeToge 33 NpeAcTaBnseTcs B KadyecTse
OVMBUAYanbHOrO MPUPOAHOr0 A03UMETPa — HaKOMUTENbHOMO AETEKTOPa,
B KPUCT/IINYECKOW peLIeTKe KOTOPOro Moj BO3AENCTBMEM MOHW3MPYHO-
LLEro n3ny4yeHus obpasyoTcs U AnnTeNbHOe BPEMS COXPaHAKOTCA Hecna-

NH-
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penHble 31eKTPOHBI. MpukpbiHatowas 39 TKaHb Yen0Be4Yeckux ryb cooT-
BETCTBYET CYLLECTBYIOLMM €MHbIM TpeboBaHWAM, MNPeabsBASEMbIM K
VHANBULYaNbHOMY [O3VMETPUYECKOMY KOHTPO/KO NPOHMKAKOLLErO N3NY-
YeHWs NyTeM ero M3MepeHns Ha rnybuHe 1r/cM20T NOBEPXHOCTM Tena.

CylLHOCTb MeTOAa OnpefeneHns MoroLWeHHbIX 403 BHELUHEro ram-
Ma-n3nyyeHns (ganee — MOI/OWEHHbIX [03) 3aK/4aeTcs B U3MEpeHUn
WHTEHCUBHOCTM curHanoB I POT cTabunbHbIX Bo BpemeHu PIIL, o6pa-
3YIOLMXCA B KPUCTaNNMYeCKOl CTPyKType 33 B Ko/M4yecTBax, nponop-
LIMOHa/IbHbIX NOT/IOLEHHOW 8036 06/1yYeHNs.

4.2 Oco6eHHOCTb MeTOAA A03MMETPMK MO criekTpax» SIP 3y6HOR amanu
3aK/I04aeTCA B HAXOXAEHUWM WHAMBMAYaANbHOK KoapduuveHTa pagua-
LMOHHOI YyBCTBUTENbHOCTM 33 / B pesynbTaTe NOC/Aef0BaTeIbHOrO f0-
06nyyeHns (M cooTBeTcTBYOLWMUX SIMP-H3MepeHNiA) Kaxaon npobbl Ha
aTTeCTOBaHHOM WCTOYHMKE FaMma-u3nyyeHus ¢ cob6NofeHNeM YCNoBUiA
paBHOBECUS BTOPMYHbIX 3NEKTPOHOB. Ha OCHOBE IMHeHOI 3KCTpanons-
LUMX [030BON 3aBUCUMOCTU PajnalvoHHOr0 CUrHasa K ero Hy/nesoMy
3HAYEHMIO OMpefenseTca MepBoHavanbHas MOr/oWeHHas Ao3a obnyude-
HUs o6pasua.

Mpn BOCCTaHOBNEHUW [03 ramma-u3nyyeHus, BO3LENCTBYIOLLEr0 Ha
yenoBeka, ¢ Npeanoaraemoii aHeprueid He meHee 0,4 MaB NpuMeHsOTCA
o6nyyatenm ¢ JICs n “'Co. Bcnyyae MeHbLIMX 3HEPTUIA MPW CNO/b30Ba-
HUW YKa3aHHbIX 061yyaTeneil HeO6XOAMMO YUYMTbIBaTb 3HEPTeTUUECKYHD
3aBMCYMOCTb YYBCTBUTE/IbHOCTW 3MasN.

4.3 MNpy NpoBeAEHNN MaccoBbIX M3MepeHUii cnekTpos TP o6pasLoB
33 BO3MOXXHO NMPUMEHEHWNE YCKOPEHHOM0 Cnocoba NpuGAMKEHHON OLLEHKN
MOT/IOLLEHHON [03bl. Y CKOPEHHbI/ CNOCO6 OCHOBAaH Ha MCMOMb30BaHWUM
aTTectoBaHHoro PO MAO33 ¢ ycpeaHEHHbIM 3HAYEHMEM PaMaLMOHHOA
YyBCTBUTENLHOCTM 33, C MOMOLLbBI KOTOPOro MPOBOAMTCS HOPMMPOBKaA
WHTEHCUBHOCTU PagnaLMOHHbIX CUTHaN0B B M3MeEPsieMblx cnekTpax MNP
33.

5 OBOPYAOBAHWE W MATEPUA/bI 419 MPOBELEHWA U3MEPEHWA

[na npoBegeHns M3MepeHUii NPUMEHSIOT:

—cnekTpomeTp AMP (4nvHa BOMHbI 3 CM) € aTTeCTOBaHHOM (Mo mac-
NopTy) YyBCTBUTENbHOCTLIO He XyXke 2 * 10M CNMHOB/TS;

— pabounii aTanoH noraoweHHol nossbl |1| B 061y4eHHoOR 33;

—06nyyaTenbmas yCTaHOBKa C aTTECTOBAHHbIMW UCTOYHWUKAMW ram-
Ma-n3nyyeHuns pagnoHyknngos ,j:Cs nam “'Co;

4
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—3/1eKTpuYeckan noprtatuBHas 6opmawinHa Tuna B3MNB-06 nam Tex-
Huyeckas 6opmalinHa Tuna bT-1-12 ¢ rmbkumM pyKasom;

—3y6oBpavebHble 60pbl —no MOCT 22090.1, FTOCT 22090.2;

—Becbl 1abopaTopHble 06LLero HazHaueHus 1 06pasLoBbie —no TOCT
24104 vnun Becbl TOPCUOHHbIE BT-500;

—CTynkKa ¢ nectmkom thapgoposas — no MOCT 9147;
— 3KCMKaTop C Bfaronoriowarowmnmy HanonHutensmm —no FOCT
25336;

—amnysnbl nonuctuponossle —no MOCT 20282;

—aMny/ibl CTEKNSAHHbIE KBapLEeBble TOHKOCTeHHble —no MOCT 19908;

—4 %-HbliA pacTBOp (hopManmHa — Ho TOCT 1625;

—aunctom —no FOCT 2603;

—cnupT 3TunoBbli —no FOCT 18300;

— Boja gnctunnuposaHHaa —no FOCT 6709.

6 MOArOTOBKA K MPOBEAEHWUIO U3MEPEHWUM

61 MopgroTtoBka npo6 33

6.1.1 lMpeaBapuTesibHble onepaLun, cBAasaHHble C yfaneHneM, TpaHc-
NnopTMPOBaHMEM U XpaHeHWeM 00pa3LoB 3y00B, BbIMOMHAKOT B COOTBET-
CTBUW C NPUNOXKEeHneM A

6.1.2 ConpoBOANTENbHBIV JOKYMEHT K YAaNEHHbIM M0 MeAULUHCKUM
nokasaHusMm 3y6am (aHKeTHbI JIMCT) 3amo/HAeTCcA BPavoM-CTOMATO0-
romM B COOTBETCTBUW C NPUIOXKeHneM b.

6.1.3 3y6 oUMLLAIOT MEXaHUYECKUM YAaNeHNeM OCTaTKOB OpraHuyec-
KMX BELLECTB, 3yOHOI0 KaMHA ¥ NUITMEHTUPOBaHHbIX BKPamnaeHWid, KOTo-
pble coWwNMOBbLIBAIOT C MOMOLLbIO 3y60BpayebHoro 6opa, U nocnegosa-
TeNbHO NPOMBIBAOT B aLeTOHe, Bofe H cnupTe. Mpu MexaHW4yeckoi 06-
paboTke amMasn HefonyCcTMMO UCNOMb30BaHWE UHCTPYMEHTOB U MaTepua-
NOB C NapaMarHWTHbIMW CBOCTBaMU.

6.1.4 OuunLeHHbIA 3y6 pacnnAnBalOT Nof CTpyei BoAbl C NMOMOLLbHO
aJMa3HOro OTPE3HOro AMCKa Ha [Be 4acTW: BEPXHIO0, MOKPbLITYIO 3ama-
Nbl0. U KOopeHb. BepxHio nonosuHy 3yba pacnuivsatoT BAONb BEpTU-
Ka/IbHOV OCW Ha [iBe WM YeTbipe 4acTu B 3aBUCMMOCTY OT ero Jopmbl.

6.1.5 OTaeneHne aManu OT A€HTMHA M NOCNeayoLWniA KOHTPOb CTe-
MEHN OUYUCTKU 3Manu OT JEeHTUHA BbIMOMHAOT B COOTBETCTBMM C MPWIIO-
XeHvem ).

Mpwn nto6oit MexaHWMYeCKO 06paboTke cneayeT n36eraTb NOKabHbIX
neperpesoB 06pa3uos 33. He gonyckaeTcsa ocTaBnaTh B npobe 33 BKpan-
NeHWi JeHTuHa.

2 956 5
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6.1.6 lMonyyeHHble OCKONKM 33 M3MeNibyatoT B CTynKe. Pasmepsbl 3e-
PeH [OMKHbI 6bITb HC MeHee 0,5 MM 1 He 6onee 1,0 MM B MOMEpeYHMKe.
M3menbyeHne 33 L0 COCTOAHMA MbIAN HC LOMYCKaeTCs.

6.1.7 MoaroToBneHHbIE 3epHa 3Mann 06e3XKMPMBAOT MOCNef0BaTENb-
HbIM MPOMbIBAHWEM B aLETOHe, AUCTUAIMPOBAHHOW BOAe W CNMPTE W
BbICYLUMBAIOT NPV KOMHATHOW TemnepaType B 3KCUKAaTOpe.

6.1.8 V3 ounLieHHOW 33 roToBAT HaBeckn maccoil ot 50 o 100 mr B
3aBMCUMOCTM OT 06Llero konuyectsa 33, mosyyaemoi w3 3y6a. Maccy
npo6bl onNpefenstoT B3BelMBaHWeM. MNpu nogrotoske npobbl 33 peko-
MeHZYIOT 0CTaBNATb NapanfienbHyto Npobdy 415 BO3MOXHOI0 KOHTPO/IbHOMO
aHanm3a.

6.1.9 lMocne 3aBeplUeHMsI MOATOTOBUTENbHBLIX Onepauyuii npoby 33
pasMeLLialoT B amnysie 1 BbIAEPXMBAKOT HE MEHee CyTOK nepef, N3MepeHu-
AMWU Ha crnekTpomeTpe SIP.

6.2 NMopgrotoBka cnekTpometTpa O3lP

6.2.1 Mopgrotosky cnektpomeTpa 3P K paboTe BbINOMHAKT B COOT-
BETCTBMM C HOPMaTUBHOM JOKYMeHTaLMeldi No ero aKcnayaTauum, KOHT-
ponvpys npy 3TOM CTabuNbHOCTb MAarHUTHOrO MOJA, YacTOTy U YPOBEHb
mouHocTn CBY.

6.2 2 MapameTpbl pernucTpaLum cnekTpoBs (NOCTOSHHAA BPeMEHWU, KO-
NINYECTBO HAKOM/EHWIA, BPEMS permcTpaunm) BblOMpParT € y4eTOM Tuna
CMeKTPOMETPA 1 MCNOMNb3YEeMOro pe3oHaTopa ¥ C yCNOBUEM, YTO NPU 3TOM
He NPOMCXOAUT HacblleHns curHana PML, v Bo3pacTaHus curHana ot
HEKOHTPOIMPYeMbIX MapaMarHWTHbIX NPUMeceli Npyu amnanTyge mogy-
nAauMm nons He 6onee 0,4 MTn.

6.2.3 Bbl6op ONTUMasbHbIX MapamMeTpoB peructpauum paboumx cnek-
TpoB JIP ocyulecTBAAOT B 06/1aCTW 3HaYeHUn g-thaktopoB 1,9970—
2.0055. B npouecce M3MepeHUn AONONHUTENbHbIA KOHTPO/b CTabUNbHO-
CTU paboTbl CNEKTPOMETPA PEKOMEHAYIOT OCYLLECTBAATL MyTEM perynsap-
HOFO M3MepeHns 06pasLoBOro MaTepuana ABYXBaJIeHTHOrO MapraHua c
HaXOXJEHVEM CYNepnosnLum pagnaLnmoHHOro 1 HaTUBHOMO CUTrHanoB 33
B LiEHTPe cnekTpa Mexay 3-i v 4-ii  penepHbIMU AMHUAMU Mun2*, pasme-
L AOLLIMMCS Ha NIEBOM M NPaBOM KOHLAX CMeKTpa.

6.3 MopgrotosBkKa aMny/s, npefHa3HayYeHHblX
ans pas3McTeH ma npo6 33 mpwu 3lMP-H3MepeH u-
A X

6.3.1 MNpegsapuTe/ibHYO0 NPOBEPKY U3MEPUTE/bHBLIX aMmysl Ha OTCyT-
CTBME B HUX NapasuTHbIX CUTHANOB BbINOMHAIOT Ha SMP-cneKkTpomeTpe
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NP1 MakCMMasbHOM YCUNIEHUMN CNEKTPOMETPa C BblGpaHHbIMU ONTUMAaSTb-
HbIMU PEXMUMaMU U3MEPEHU A Npu n3meHeHnumn g-taktopa ot 1,9970 go
2.0055.

6.3.2 OTO6paHHbIe aMny bl NPOMbIBAOT B AUCTUIIMPOBAHHONM BOJE,
0NO/aCKMBAOT CNMPTOM U BbICYLUMBAOT NPU KOMHATHOW TemnepaType B
JKCMKaTope C BMarornorfoTuTeneM, rae XpaHAT 4O WUCMOMb30BaHWUsA UX B
pa6oTe.

6.3.3 Amnynbl HyMepyloT 1 3aKpennaT 3a Kaxgoih npo6oi 33 Ha
BECb LMKN U3MEPEHWIA.

7 MPOBEAEHVE UBMEPEHWM

71 N3amepeHne cnekTtpoB 3MP npo6 33

7.1 | AMnyny ¢ nogroToBfeHHOM NPo6oi 33 momeLlaloT B pe3oHaTop
crniekTpomeTpa 3TP, BbiAepXnBas NOCTOAHHYIO TNYOUHY MOTPY>KEHWA.

7.1.2 Cnektp 3P wuccnepyemoit npobbl 33 M3MepsOT B COOTBET-
CTBMM C HOPMATMBHON [OKYMEHTaLMERn Mo aKcniyaTalum cnekTpomeTpa
3MP.

7.1.3 CnekTp 3MP 3anucbIBaOT TaKMM 06pa3oM, YTOObI LUMPUHA HU3-
KO- 1 BbICOKOMO/IbUbIX YHaCTKOB CMEKTPa, YAaIeHHbIX OT CYnepnosnuum
cnekTpa opraHnkn n PrIL, B 3—4 pasa npesbiwana WWPUHY CnekTpa
amanu.

7.1.4 N3mepeHune cnekTpa npobbl 33 OCYLUECTBAAT B PEXUME Ha-
KOM/IEHNA faHHbIX B namMaTn OBM B pesynibTaTe MHOrOKpaTHbIX M3mMepe-
HUA.

7.1.5 CnekTtp OMP npobbl 33 € COOTBETCTBYIOLMMY TEXHUYECKUMMU
[aHHbIMK (HOMepoM npobbl, maccbl 06pasua, AaTbl U3MepeHus 1 T. N1.)
3anncblBaloT B NamaTe 3BM unu gpyroro peructpayHOHHOK YCTPOWi-
CcTBa.

7.2 B npouecce AnnTeNbHbIX U3MEPEHNUIA KOHTPO/b 3a CTabWIbHOCTbIO
paboTbl CNeKTpoMeTpa MepuoSnYecky OCYLLECTBAAKOT B COOTBETCTBUM C
HOPMaTUBHOM JOKYMeHTaLMell No ero aKcnayarawmu.

8 OBPABOTKA CMEKTPOB 3MP MPOB 33

8.1 MaTtemaTnyeckyto 06paboTKy cnekTpos 3l P oCyLecTBAAIOT C NO-
MOLLbIO MakeTa o6pabaTbiBalOLWMX MPOrpaMM, MXONSLUMX B OCHOBHYHO
nporpaMmy ynpaeneHUst CHEKTPOMELLIOM 1 COCTOSALLMX W3 CNeLyHOLLMX
OCHOBHbIX OMepaLuii:
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8.1.1 Koppekuuto 6a30BO NIMHWM NPOBOAAT MYTEM BblUMTAHMA W3
M3MEPEHHOIO CMEKTPa NosMHOMa, NOAOrHaHHOro METOLOM HauMeHbLUNX
KBaLpaToB Moj, 6a30BY0 IMHUIO.

8.1.2 B cynepnosuummn curHanos IMP HaxoaaTt Bknag curHana Priv,
BblUMTas N3 OTKOPPEKTMPOBAHHOIO cneKTpa JOHOBLIA curHan, 06ycnos-
NEHHbI/ HAaTWBHbLIM CUrHaNOM (PUCYHOK 1), B COOTBETCTBUM C MPUIOXKE-
Huem T

/_MWX 11 tgn.(%; wmnm; Y.

PucyHok 5 — CnekTp 3P 06pasnH 33. 061y4eHHOro n103oit 2 Mp o1
MCTOYHMKaA ramma-usnyyeduns *'Co

8.1.3 Mpv onpefeneHnn WHTEHCMBHOCTU YMCTOrO pafualyoHHOro
CMrHana, NponopuUMoHanbHOM KoHUeHTpauum Pr11l B npobe 33, B 06pa-
6aTblBalOLLMX NporpaMmMax MCnosb3yoT O4UH U3 [BYX MOLXOMOB:

— U3MEpAIOT aMNnTYAbl PaAWaLMOHHOIO CUrHana B HOPManbHON 1
napannenbHoi COCTaBNALWEel aHNM30TPONHOMO MNMKa MOT/OWEeHNs 1 3a-
TEM X CYMMUPYIOT;

— BbIYWCNIAKOT BTOPOI MHTErpan OT KPUBOW pafunaLMOHHOrO0 CUrHa-
na 3, NoMy4yeHHOro B pesy/ibTaTe BblYWTAHWA HATMBHOIO CUrHana 2 u3
ncxopgHoro cnektpa / (pucyHok ).

8.2 lnA cneKTpoMeTpoB C BbIBOAOM criekTpos 3P Ha rpagonocTtpo-
UTeNnb MM camonwucel, 06paboTKy CMEKTPOrpaMM OCYLLECTBNAIOT BPyu-
HYt0, U3MepsAs amMnNAUTYy HOPMasbHON COCTaBMAIOLLEN pajuaLMoHHOro
CUrHana B COOTBETCTBUM C NpuoxeHnem /.
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9 OMPEAENEHWE NOT/IOWEHHOW LO3bl U3TYYEHMWSA B33

91 OnpepeneHne NOrNOUW,EHHOW J0O3bl METO-
oM pgoobnyyeHus [Ans yyeTa WUHAUBUAYaANb-
HOW pafgWaLWMOHHOW YYBCTBWUTENbHOCTW MNpoO-
6bl 33

9.1.1 Mpoby 33 nocne nsmepeHuns crnektpa AP U3BNeKalOT U3 aMny-
Nibl M MOMELLAIOT B KACCETy CO CTEHKaMW W3 TKAHEe3KBMBANEHTHOMO MO-
KpbITMA TOAWMHOW 1 r/cml obecneunBatollei YCNOBUS 3M1EKTPOHHOIO
paBHOBecuA B npovecce 4006/1y4YeHns nNpobbl Ha YCTaHOBKe 06/1yyaTenb-
HOW C aTTeCTOBaHHbIM WCTOYHUKOM ramMmMa-HafyyenHs pagvmoHyKIugoB
,?Cs nnn weo.

9.1.2 Heob6xogmmyto fo3y 061yyeHus obecneymBatoT COOTBETCTBYHO-
LMM NOA60POM BPeMeHU 061yHeHNUS U PacCTOAHUSA OT KacceTbl C Npoboi
[0 UCTOYHMKA raMMa-u3nyyeHus. B KaXaoMm ceaHCe OCYLLECTBNAIOT fO-
MONHUTENbHBIA KOHTPOAb 03bl 061yHYEHNUS N0 UHAMBMAYANbHbIM TEPMO-
MOMWUHECLLEHTHBIM 03UMEeTpaM, NOMeLLaeMbIMU B KacCeTy BMeCTe C UC-
crnefyeMbiMy Npo6amu, Man ¢ NOMOLLbIO aTTECTOBAHHOIO JO3MMETPA.

9.1 3 LWar goobnyyeHuns onpeaensitoT, UCXoaa NMbo 13 3Ha4YeHUs A03bl
D, OLeHMBaEMOro Mo pesy/bTaTtam u3mepeHuii no 8,1 wam 8.2, nm6o us
3HayeHnsa D, npeaBapuTenibHO HalLeHHOrO B pesynbTaTe 3KCMpecc-aHa-
nn3a B cooTBeTCTBMM € 9.2. LLar Bbi6upatoT B npegenax +—3 D.

9.1.4 Mpoby 33 nocne Kaxaoro ob6nyyeHUs BbILEPXMBAIOT B IKCUKa-
TOpe B TeYeHME CYTOK, Moc/ne Yero n3MepstoT ee cnekTp AP B cooTBeT-
cTBum ¢ 7.1

9.1.5 Yucno Toyek [006/YyHeHMA [OMKHO ObITb HC MeHee 4. Yucno
n3mMepeHuii cnekTpoB 3P B Kax[oi Touke Ha KPUBOW [006IYyYeHWs
[JOMKHO OblTb He MeHee 2 (PUCYHOK 2). O6Llee YMCN0  COMPSKEHHbIX
AMP-n3MepeHnin Kaxaoi npobbl ¢ y4eTOM M3MePeHUiA Npobbl Nepea ao-
06/1y4CHUCM [0/MKHO 6bITb He MeHee 10.

9.1.6 VIHTEHCMBHOCTb pagnaLMOoHHOro curHana /, B uccnegyemori npobe
33 onpenensioT Nocne Kaxgoro ceaHca JoobnyyeHns / no MeToguke ob
paboTKM M3MepeHHbIX crnekTpoB 3P B cooTBeTcTBUM € 8.1.3 nam 8.2.

9.1.7 Mo pe3ynbTatam M3MepeHuin tf ona Kaxgoi npobbl ycTaHaBm-
BalOT COOTBETCTBME 3TUX 3HAYEHWI 3HaYeHWsM D., paBHbIM CyMMapHO
[103e [006/TyYEHNS Ha KaXKOM CceaHce, Mpu 3TOM 3HAYEeHUAM WUHTEHCUB-
HOCTeld, monyyaembix 6e3 JO06NYyYEHWs, COOTBETCTBYIOT 3HaueHus D,
paBHble HyO.
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PucyHok 2 — BoccTaHOB/EHME NepBOHAYaNbHON MOrNOLWEHHOW AoThl 1), B

33 MeToAOM nocnefoBaTeNlbHOro N1006ayyYeHns nuccnegyemoro obpasua 3a-

LaHHbIMK fo3amu /),(/,— WHTEHCMBHOCTb curHana PIL, B yCNOBHbIX eANHN-
Lax)

9.18 [ns nonydyeHHoro Ha6opa nap (/, D) cOCTaBnswT ypaBHEHWE
NINHENHON perpeccun

/%1, + /», O}

napameTpbl koTtoporo (/,,, /) BbluucnsaoT no gopmynam E.l n E 2 npuno-
XeHua E.

9.1.9 Nckomyro HayanbHyto o3y 0,, MIp, HAKON/IEHHYIO B UcCCnegye-
MOin npo6e 33, paccunTbIBAOT MO hopmyne

DO- 1T @

9.1.10 Pe3ynbTaTbl U3MepeHWiA 103 061yYeHNs oGopMAsIOT B nabopa-
TOPHOM >XypHane (UM B BUAe NPOTOKO/MA) B COOTBETCTBUM C MPUOXKe-
Huem XK

9.2 YCKOpPeHHbIW cnocob onpefgeneHns nNorno-
WeH HOW JO3bl C MCNMONb30BaHUe m P3 MNA0O33 c yc-
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PCOHCHHBIM 3HayeHWeM pajMaLUWOHHOW YYyBCT-
BUTENIbHOCTMH

HakonneHHyto B 33 NornoLeHHyto fo3y D, MIp, BbIYUCASAIOT NO UH-
TEHCVMBHOCTW pafnaLMOHHOro curHana HOPMWPOBAHHOI Ha Maccy
npobbl Pr 1 Ha MHTEHCUBHOCTL cUrHana PO MA033 In, no dopmyne

AV VWV (3)

roe  u/, onpefenstoT B cooTBeTCcTBMM € 8.1.3 mam 8.2 B YCNOBHbIX
eAnHNLAx;

— KannbpoBOYHbIA KO3((ULKNEHT NepecyeTaA03bl MO OTHOLEHWIO

K P3 MAO33 ans ycTaHOBNEHHbIX NapaMeTpoB peXxumMa paboTbl CNeKT-
pomeTpa 3MP;

K. — 3aBUCALLMIA OT Macchl obpasua MonpaBOYHbIA KO3((HULMNEHT,
onpefensemMblii reoMeTpMUecKUMI pasmepaMu obpasia 1 N3MeHeHneM
[06poTHOCTK pe3oHaTopa. [ns paboyero fnanasoHa Macc UccnefyeMbix
npo6 33 50—150 Mr k: MPaKTUYECKN HC OTMYAeTCs OT efUHULLbI.

9.3 AHanuns3 pe3ynbTaToB onpepgeneHnsa B33 no-
rNMOWEeHHBbIX 03 06Ny4YeHUH

9.3.1 Mepexog 0T nornowieHHoR 833403k (9.1,9.2) K 0606LIEHHbIM
[O3VIMETPUYECKUM XapaKTEPUCTUKAM BO3AENCTBUA U3NYYEHUA HA Yeno-
BeKV» OCYLLLECTB/IAOT B COOTBETCTBMM C HOPMATMBHBLIMW JOKYMEHTaMu Mo
pafvaunoHHo 6e3onacHoCTU (2| 1 caHWTapHbIM MpaBuiam |3] ¢ yyeTom
KaK pagmauMoHHON NpeabICTOpUM, OTPaXXeHHOM B COMPOBOAMTENbHOM
aHKeTe foHopa (NpunoxeHue B), Tak U peaibHOro N30TOMHO-CNCKTPasib-
HOTO COCTaB;» 3arpA3HeHNs OKPYXXatoLLein cpefbl.

9.3.2 MNpwu onpegeneHUN NOrMOWEHHbIX 403 OT BHELLHEro raMma-us-
nyyeHus ans aHeprmini meHee 0,2 M3B ¢ UCNONb30BaHMEM METOAWKM [0-
06/1y4eHmnsa cornacHo 9.1 yunTbIBatOT HEPTeTUYECKYIO 3aBUCUMOCTb YyB-
CTBUTENMLHOCTY 33 K raMMa-u3flyyeHuto in situ, NpeAcTaBeHHY0 B Npu-
noxexHun W.

10 MOrPEWHOCTbL ONPEAENEHNA NMOMNMOWEHHbIX 403 MO CMEKT PAM
3MP 33

101 CyMMapHas norpewHocTb onpeaesieHns nornoweHHbIx 833403
npv goBepuTca! Hol BeposiTHOCTM 0,95 B COOTBETCTBUM C HOPMATUBHbI-
MU TPe60BaHUAMMN K WHAMBUAYATbHOMY AO03UMETPUYECKOMY KOHTPOO
BHeLLHero o6syyeHns |4| pomkHa 6biTb, %, HC 60nee:
100 —pgna guanasoHa gos 0,05—0,1 Ip;
50 » » » 01 —02TIp;
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40 * * * 0205 TIp;
30 » * * cBbiwe 0,5 p.

Mpumem aun une —Tpn oueHKE 403 OCTPOro 06/1y4eHUs B CPOKM, HC MpPeBbILIA-
wme 1 mMcc, NOrPeLHoCTb HC JO/MKHA npesbiwaTs 20 %.

10.2 Mpwn onpegeneHyn NOrNOLWEHHOW J03bl METOAOM A0064YHEHUA N
cootBetcTBUM ¢ 9.1 (no FOCT 8.010 — peanusaums UHANBUAYABHOM
METOAMUKM BbINOMHEHNS U3MEPEHNiA) cNoco6 OLLEHKM CYMMapHO NorpeLu-
HOCTV M3MepeHWst HayaNibHOW f03bl 06/1yYeHUs MpuBeLEH B MPUIOXe-
Hun K.

10.3 Mpwy onpefeneHnn NorioLLeHHOR A03bl YCKOPEHHbIM CNOCO60M
BcooTBeTcTBUM € 9.2 (no TOCT S.010 —peann3ayms TUNOBO METOANKN
BbIMO/IHEHNS N3MePeHUiA) CyMMapHas NOrpeLlHoCcTb B OCHOBHOM CK/a-
[bIBaeTCA 13 NOrpeLLHoOCTN onpeaesieHns NHTEHCUBHOCTY curHana PriL,
1 MOrpPeLIHOCT, 06YCOBNEHHON HEONPEeAENEHHOCTLIO NHANBUAYASTbHO
YyBCTBUTE/NILHOCTM 33 MpWU MUCNoNb30BaHMKM B aHanuse P M1 033 ¢
yCpeAHEHHbIM 3HaueHMeM /‘(MpunoxeHune K). MocneaHas NorpeLHocTb,
nonyyYeHHas Ha OCHOBE aHann3a pe3ynbTaToB M3MepeHNs pagnaLloHHON
YyBCTBUTENBHOCTU /151 CTATUCTUYECKMN 3HAYMMOr0 Maccusa 06pasLios 39,
HC npesbiwaet 0,25.

Il TPEBOBAHWNA BE3OIMACHOCTW

111 Mpu paboTe Ha cnekTpoMeTpe IMP 06cnyXMBaHUe 3NeKTPOyCTa-
HOBOK € BbICOKMM HanpsieHnem — B cooTteetcTBum ¢ NOCT 12.1.019.

11.2 Pa6ota ¢ CBY reHepaTopom 1 CBY TpakTom cnektpomeTpa MNP
B cooTeetcTeun ¢ FOCT 12.1.006.

11.3 PaborTa ¢ aueToHOM — B cooTBeTcTBMM ¢ FOCT 2603.

11.4 Pa6oT;» CO CMMPTOM 3TUNOBbIM — B cooTBeTcTBUM ¢ TOCI 18300.

115 Pa6oTa c nabopaTopHoi1 nocyaoit B cootTeeTcTBUM ¢ TOCT 9147 1
FOCT 19908.

11.6 PaboTa ¢ 3yboBpayebHbIM 60pOM B npoLecce pacnuaku 3y608 n
BblgeneHns amann — B cootsetcteum ¢ TOCT 22090.1, MOCT 22090.2.

11.7 MNpwn 06ay4YeHnn Npob amanu 3y60B Ha NabopaTOPHbIX NCTOUYHU-
Kax ramma-u3nyyeHus cnefyet cobntofatb npaBuia TeXHNKN 6e3onacHo-
CTW Npu paboTe C UCTOYHMKAMWN MOHWU3VPYIOLLErO U3yYeHNs, npegyc-
MOTpEHHbIE fecTBYOWYMN OCHOBHLIMY CAHUTaPHLIMM NpaBuaamun”.

" TMoeH: npouecca noolMydenun npo6bl 33 pagnaLMoOHHON OMAacHOCTU He MPOAETUB-
NBMT.

r
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MPUNNOXEHWE A
(obswTenbHac)

OTBOP, TPAHCIMOPTUPOBAHUE N XPAHEHWE OBPA3LIOB
OKCTPAIMPOBAHHbLIX 3YBOB

1| YpaneHHbll y naumeHTa N0 MeAWLMHCKMM NoKasaHuam 3y6 K;uayT Ha 2—34 B
4 55-nblH pacTBop (opmannHa. Ol XbIMPaXCHHbIA yAaneHHbIn 3y6 MOMeLaloT B OTAENb-
HYIO CTEKNAIHHYIO WAX NOAN3TWUNEHOBYIO Tapy (hnakoHbl BMCCTHMOETMO 25-100 cm’).

A.2 ToAroTOBNEHHbI 06pa3eL, CONPOBOXAAOT aHKETHLIM NNCTaM, 3aM0NIHEHHbIM Bpa-
YOM-CTCMUTCCIOTOM > COOTBETCTBUM C MPUIOXKEHNEM b.

A.3 TMpu oT60pe 3y60B MCKOYaAOT 06pasLibl 3y60B C CULHO CTEPLUEACH UK MOBPEX-
[lEHHOW 3Manblo, a TaKkke C YCTAaHOBMNEHHbIMU Ha HUX MCTar4ynyeCKHMH XOPOHKWUMH. B
cnyyae yfaneHus y nauueHTa HeCKoNbKux 3y60B 14 ynakoBbIBaloT BMeCTe B OTHOM (hiaKo-
He.

A4 [ns aHanusa NperMyLLeCTBEHHO WUCMONb3YIOT 3y6bl, PacnoNoXeHHble B 3afHel
4acTu YentocTn (MONApbI U MPeMonsApbl), He NOABepratoLLMecs BO3AENCTBAIO NPAMOrO CON-
HeYHoro cseta

J1-5 Mpu TpaHCMOPTUPOBAaHUN OYepeaHbIX NapTuii 3y6oB ¢ MecTa 0T60pa 4o nabopato-
pun pagnaunoHHoro ko!lM>0'1a ncknovatoT Kakyto-1M60o BePOSATHOCTb FOC PEHTIEHOBCKOrO
NpoCBeYMBaHNs B MpoLeaype 6araxHoro 4ocMoTpa B a3ponopTy.

A.6 3y6bl, nocTynawowue B n1abopaTtopuio pafnaLMoHHOTO KOHTPOASA, Mo n3bexaHue
UX BbICINAHWS XPAHAT B XONOAWNbHUKE B TapHbIX (h1akoHax, 3anoHAeMbIX AUCTUNANPO-
BaHHOI BOJOM.

1.7 OTo6paHHble 06pasLbl 3y60B COXPaHAKT B YCNOBUAX, UCKIOYAOLWMUX BO3AeENCTBIE
NPAMOr0 COTHEYHOTO OCBELLEHNS N UCKYCCTBEHHbIX HCTOUHWMKOMN CBE/, COAepXaLymX Yib-
TpadmoneTtoBblii KOMiioiieirr B cnekTpe m3nyyeHus
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NPUNOXEHWE B
{06532 TbIbHOE)

AHKETHbIV NUCT

1 damunua, ums. 0T4ecTBo

2 Topa poxaeHus

3 MecTo xunTenscTsa

4 MecTo XMnTenbCTBa B Mepuog BO3AeACTBNA U3nydeHns

5 XapakTep paboTbl (Mpoteccus) B Nepuof BO3AEACTBUS nU3neyeHus

6 Vmetowmecs cBegeHns 0 NpogecCMoHanbHOM 061yYeHUM NO MeCTy paboTbl

7 CsefleHUs 0 NOKanbHbIX 06/1y4eHnsX 3y60B M ronosbl (fenanncb M U CKOMbKO pa3
PEHTreHOBCKME CHUMKW) MpU MeAULMHCKUX 06CnefoBaHnax (HO Mctopumn 60n1e3Hn K/Ham
CO CMOB NalueHTa)

8 Ha cxeme pacnonoxeHus 3y60B KpY>XKOM yKa3aTb 3y6(bl), Hanpasnsemble Ans n3me-
peHnii. YkasaTb KpPecTOM COCeAHMEe OTCYTCTBYOLME 3yObl, 3BE340YKON — 3y6bl C KOPOH-
Kol (npoTes)

+
87(6)5432112345678

8765432112345678

9 Homep perucTpaymMoHHON KapTbl, UCTOPUN GONE3HU

10 Howmep, cepus, Aata Bblgaun (Kem BblfaH) NacnopTa UM yA0CTOBEPEHUS NNYHOCTU
11 Ha3BaHue (HOMep) MOAUKANHUKA UAN 6ONbHULbI

12 ®amuina, nma, 0TYeCTBO Bpaya-cTomaronora

« » 199 r. noAnuch Bpaya
] M. .

14
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MPUNOXEHWE B
(cnpasoyHoe)

CMOCOBbl OTAENEHNA N KOHTPOIA CTEMNEHWN OYUNCTKW SKOA/IN
OT AEHTWHA TPV MNMOAITOTOBKE IMPOB 33

OTpaeneHne amManun oT feTUHA OCYLLEeCTBAAIOT HECKONbKMMMK crocobamu.

B.1 MexaHunyeckuit cnocob. C NomMoLblo 60pMaLLNHbl CO CMEHHBIMW aIMa3HbIMK To-
NOBKamMu pa3niMuHoii popMbl NOA CTPyeil MOAbl UM B BaHHE MOA BOAOW NMPOBOAAT NOMHOE
yAaneHue fleHTuHa.

CTeneHb OYMCTKU 3Mann OT NIEKTUHA KOHTPONUPYIOT BU3YaslbHO MO UX 3aMEHI0 KOH-
TpacTMpyHoLLeMY LBETY Ha cpese 3y6a: B OTAMuMe OT GeToli aManu ¢ rony6osaTbiM UK
CepoBaTUM OTTEHKOM ANS AeHTWHA XapaKTepHbl MaToOBOCTb W LiBET, HAaNOMWHAIOLW WA LiBeT
LLlepoxoBaToro 6enoro mMpamopa.

B.2 XvMuyeckuit cnoco6. UnCTU pacnuneHHoro 3y6a, nokpbiTble 3Manbio, NOrpyxaoT
B 30 %-Hblii pacTBop NaOH u noggepratoT B KeM 06paboTKe ynbTpasByKOM B TeyeHue
2—3 4. Mocne aToii 06pabOTKM pasMAryeHHbIN feHTUH YAANAT aAMasHbiM 60poM M3 BCeX
CKnagok 39.

BblgeneHHy0 aManb BTOPUYHO 06pabaTbiBatoT ynbTpasBykom B 30 56-HOM pacTBope
NaOH B TeyeHune 10—12 4 nocne n3menb4yeHWs Npobbl 33 B aratoBoi MW GaphopoBoii
CTynKe A0 pa3MepoB 3epHa Npu6an3nTenbHo 0,5 um. MonyyeHHbI nopowok 8—10 pa3 B
TeyeHne 6 MUH 06pabaTbiBalOT YNbTPa3BYKOM B AWCTUIIMPOBAHHON Bofe. [Ans yaaneHus
NOBEPXHOCTHbIX AethekToB 33 TpaBAT 10—20 MuH B 10 XK-HOK yKcycHoi kucnote. [anee
33 TwaTenbHO NPOMBIBAIOT HECKO/BKO pPa3 B AUCTUAIMPOBAHHON BOAE W CyLUaT B BaKyyMe
B TeyeHne 2—3 4.

KOHTpO/b cTeneHn ouncTkn 33 OT fleHTUHa NPUBOAAT MO MHTEHCUBHOCTU (HOHOBOTO
curHana B cnekTpe 3M1P, 06YCNOBNEHHOrO pajukanamy OpraHM4Yeckoi MaTpuLbl amanu n
ocTaTKaMu AeHTUHa.
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NMPUNOXEHWE T
(cnpaBoyHoe)

CMOCOBbI BbIAENEHUA PAOAVALIMOHHOIO CUTHAJIA B CMEKTPE
OB/IYYEHHOW 33

Mpu 06paboTke cnekTpa 06/1y4YeHHON 33 anpoKeMMaLMi0 HAaTUBHOMO CUrHana B Npo-
Liecce ero oTAeneHus oT pajnalMoOHHOIO CUrHana OCYLLeCTBAAT HECKO/IbKUMM cnocoba-
78

1 MaremaTuyeckoe MOAeNMPOBaHNE HATUBHOIO CUTHana.

K cB060OHOMY OT MepeKpbITUA C PafMaLlMoOHHbIM CUTHANIOM Y4acTKy CMeKTpa OpraHu-
K/ MeTOAOM MaKCVManbHOro MNpaBAonoAobus MOArOHAT AUMHWUIO (opMbl JlopeHua vnam
[aycca, OLleHMBAIOT Ce NapamMeTpbl 1 BbIYMTAIOT OLEHEHHYIO KPUBYIO 13 CMeKTpa cynepno-
3UuMKM curHanos. MoMyYeHHbI B pesynbTaTe BblUMTaHUA Pa3HOCTHBIA CMeKTp npefcTas-
NsieT coboil onpeAensiemMblii paguMauuoHHblid curHan PMLL 33.

.2 MogenupoBaHue cnektpa MNP Heo3By4eHHOW 33

B cooTBeTCTBUM C pa3fenom S M3MepsloT M 06pabaTbiBaloT peasbHble CMEKTPbl He-
CKO/bKUX [1eCATKOB 06pa3LioB aManu [eTCKux 3y60B, He NoABepraBLUMXC PEHTreHOBCKO-
My 06/1y4eHUI0 NpK ANarHOCTUKe N UMEoLNX MUHUManbHOe konuyectso PIL, o6ycnos-
NeHHbIX (JIOHOBLIM U3NyYeHMeM (C MOrNOLWENnHOH 4030l MeHee 10 MIp). B kauecTe Moge-
NN HaTMBHOTO CUrHaMa MCMOMb3YIOT NX CPeAHeapuMEeTUYECKNIA CNEKTP, KOTOPbIA npef-
BapuTeNbHO BBOAAT B OMepaTMBHYIO NamsTb 3BM.
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NMPUNOXEHWE [
(cnpaBouHoe)

FPA®VNYECKAA OBEPABOTKA CMEKTPOB 3P 33

[.1 OnpegeneHne aMnauTyAbl paanaLMoHHOT0 curHana (ero HOpMasbHOR COCTaBNSAD-
Leil) npu rpadmyeckoii 06paboTke ocyLlcCTanAlor B crefytoleii nocnesosaTenbHOCTY.

[ 11 HaxoAaT MakCUMyM CUTHaa OpraHuky U NpoBOAAT IMHUIO NePreHANKYNApHYIo
K 6nonoii nuHum O—O" (nuHus AJl, Ha pucyHke [.1)- Ha nonoBrHe ee BbICOTbI MPOBO-

09T nuHuio BI1A,B1. napannensHyto O - O, 4o nepeceyeHus c ornbaroweit M3 touek B, u
A, HanuHuio 0—0 'onyckKaloT NepneHANKYNApbl N U3MEPAIOT («CaHTUMETpax) 0Tpeskn

AC, n AC\. oTcekaemble UMU Ha NnHUKM O—QO'.

S

PucyHok .| — Cxema rpathuyeckoii 06paboTkm cnektpa IMP obpasua
33 nocne Koppekuuu 6azosoii nuHum O -0

A.2 3HaueHne nonywunpuHbl Ha NONyBbICOTC rI'IOpCHI'IOBCKOﬁ NIVHUW ONA CUTHana
OpraHnkKn HaxopAT C MOMOLLBIO ypaBHEHUA

(r3-(rnrn,);)-
P (IVbBtIVI-v )N ¢ @)

rge V.= AC,, 1, - AC\.
YpaBHEHVE peLLaoT MeTOL0M MTepaLuii.

17
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[.2.1 Onepayuio ¢ HaXOXAEHWEM BENUYMHBI [ NOBTOPSOT AN APYTUX 3HAYEHWIA [T, 1
X.. fens oTpe3ok A ,\ mononam. MoTom AensT ueTBepTb OTpe3ka A,Jl, nononam u T. N
Onepaunio N0 HaxXOXAeHNI0 3HayeHns [ MPOBOAAT HC MeHee Tpex pa3. HaxofaTt cpefHee
3HaueHue ana I.

[.2.2 ins HalileHHOTOo cpeAHero 3HaveHun I BbluUCASIOT TouKy P (pucyHok [.1), rae
NIMHUA OpraHnkKn fJomkHa 6bina 6bl nepeceyb 6a3oByto AMHUIO O -O' (B cny4yae OTCYT-
cTBus cnektpa PrIL), B COOTBETCTBMU C (hOPMYNOiA:

AP-fir . <L12>

[ 3 Ha 6asoBoii nnHun O-O ' oTknagplBaloT oTpe3ok PH. paBHbIli oTpesky AP. u3
TOYKM //onycKaloT nepneHANKYnap A0 NepeceyeHns ¢ OrnbotoLei B Touke H,, Mpu 3ToM
HW, = AN,

[.4 Ha nonosuHe BbICOTbI OTpe3ka HH, n»Toukn A, NpoBOAAT NUMHUIO, napannensb-
Hyto 0 - 0 '. B HanpaBneHnn To4kM O (NPOTUBOMO/IOXHOM HanpaBAeHW0 Pa3BepTKM No-
na $1) 1 Ha 3TOl NNHWM OTKNafbIBAOT 0TPe3oK HA,P,. paBHbIi 0Tpesky A.B..

[ 5 Otpe3ok A0, genaT nomnonam, U3 TOYKM $, NPOBOAAT NNHUIO, NapaniefibHyr
0—O0', B HanpaBneHun, 06paTHOM pa3BepTKe MarHWTHOro nons H. MMoBTOpAKT onepa-
uuio no A.1 Tpu pasa.

[ 6 MonyyeHHble Toukn A,. 0,0 - 1-3), Pu B\ coeanHAOT C NOMOLIbLIO NcKaTa

0.7 Ha npsmoit 0 —0' oTknajblBaloT 0TPe30K AR. paBHbIA PacCTOSHUID MeXAy Mak-
CUMyMOM curHana opraHukm (jf “ 2,0055) n curuanom ot PML, (g w 2,0018), koTopoe
3apaHee M3MepalOT no cnektpam P3 MAO33.

[1.8 MpoBoAAT NepneHANKYap U3 Toukn J1B 06e CTOpoHbl 0T O—O' [0 nepeceyeHnn
C 3KCTPanonnpoBaHHbIM CMEKTPOM OpraHuku (Touka /?) v ¢ orul MioLeld cnekTpa amanu
(Touka /?.).

.9 V3mepsioT 0Tpe3ok /?,/?,, KOTOPbIV NPMHUMAIOT 3a UCKOMYIO aMInTYAy pagnanm-
OWHOro curmata
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MPUNOXEHWE E
(cnpaBoyHoe)

PACYET NAPAMETPOB PEFPECCUN
MapameTpbl perpeccun /0. f paccuuTbIBAKOT C MOMOLLbI0 METOAa HAMMEHbLUMX KBagpa-
TOB M0 (hopMy/Iam:
N N . Yy _N
1 /;1D)-1 /,Djl Dt
P> lia TR

IP: - (L Dj) (ED
Y I N

g1 B!

: _ €2
VDI -(101)2

rae jV— uncno nposedeHHbIX 4006NYUEeHNIA.
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MPUNOXEHWE X
(pekomeHgyemoe)

®OPMA 3AMNCU PE3Y/IbTATOB M3MEPEHWX MOT/IOWEHHOW 403bl

Homep [1oF*UYXM*1X 30U 0&'T'«H1>» Ccojiim MKUW MYEEKM
mrp norpewAeTb uri«|S<voik 30w . Y
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MPUNOXEHWE U
(o6s3aTensHO*)

SQHEPIETUYECKAA 3ABNCMOCTb YYBCTBUTENIBHOCTW 33
K BHEWWHEMY FTAMMA-N3NYYEHUIO

KoHueHTpauusa PrIL, B 33 n nponopunoHanbHas el UHTEHCUBHOCTL (/) pagnaLunoH-
HOro curHana B cnektpe TP 3aBUCUT OT IHEPT UM MOHM3NPYIOLLLETO N3nyYeHns. OCcobeH-
HO 3aMeTHO 3Ta 3aBUCUMOCTb NPOSABAAETCA NPU IHEPTUAX raMMa-KBaHTOB MeHee 0.2 M3B.
B CcBA3M C 3TUM 3HepreTMyeckas 3aBUCMMOCTb YyBCTBUTENLHOCTM 33, 061yUYeHHOI B CBO-
604HO reomeTpuu, CyLLeCTBEHHO OTIMYaeTCA 0NakoBOW ANs amanu 3yba B yentocTn (in
situ), HaxopsLelics 3a cnoem 1 r/cm1TkaHu. M03TOMY MMEHHO NOCNEAHIO 3aBUCUMOCTb,
npuBeAeHHYI0 Ha pucyHke .1, TabynupoBaHHble 3HaYyeHUA KOTOPOV MpeAcTaBieHbl B
Tabnuue WJ1, yuuTbiBalOT Npu onpefeneHn nornoweHHon [o3bl.

PucyHok U | — 3aBUCUMOCTb paguaLoHHOM
YyBCTBUTENLHOCTM 33 in Situ OT 3Hepruu ram-
Ma-u3snyyeHuns
Tab6nuwnaln

E. k3B 20 50 100 200 500 1000

M, oTH. ca. 1,90 2,75 1.96 1.25 104 1,00
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MPUNOXEHUE K
(cnpnBoyTT)

METOANKA OLEHKW MOIMPEWIHOCTN N3MEPEHUA
MOrNOWEHHOW AO3bI

K,1 OTHOCWTENbHYH CyMMAapHYH NOrpeLHOCTb U3MepeHus (5) NOrnoLLeHHol fo3bl [,
paccunTbIBalOT No opmyne

(K1)

rwa, i —OTHOCUTeNbHaA CpefHAsA KBagpaTnyeckas norpeiHoCTb N3MepeHNs NHTEHCHB-
HocTu cuTana PML, metogom 3TMP-CNCKTPOMCTPHU;
OTHOCUTE/IbHAA CyMMapHas CpeAHAs KeajpaTuyeckas MOrpelHocTb

13MepeHnn BenuuH / v /, (Npu aHanuse ¢ ncrnonb3oBaHuem MeTona [oobmyyeHVA BeooT-
BeTcTBUM C 9-1);

A, .-9, L, —OTHOCUTeNbHAasA CPeHAN KBaapaTuyeckas MOMELLINoCn» UCMOoNb3yeMoro

YHMBEPCANbHOTO KannMbpoBOYHOro KoathduumeHta A (NpU MCNONbao|aHUWN YCKOPEHHOTO
cnocoba aHanu3a n coOTBETCTBUM C 9 2).

aj m — oTnocTlenbiian HeHCKIOYEHHaN CUCTeMATN'tOCKass MOMbILLHOCTL U3MepeHus
[03bl.
K.2 o,bil]1( paccunTbiBatOT HO hopmyne

na f,, «/,, — gucnepcun Koaouuymentos f n I,, oupe.TCNACMbIX METOAOM HaMMEHbLUNX
KBaJpaToB.
K.3 0* H 0]0 paccuuTbiBalOT N0 hopmynam

(K3)

22
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(K.4)

0=Y/N I Dj, (K.5)
i-1

rae N — 4MCTO 3KCMepUMeHTabHbIX TOYeK Ha KPUBOW f0061ydenus;

S- — ocTaToyHas gucnepcus, xapakTepusylolan cpegHee KBagpaTU4yeckoe OTKIOHe-
HVe OT MPAMOVA N0061YyYeHMA, NOCTPOEHHOW METOLOM HaWMeHbLUUX KBaApaToB.
S- onpegensoT no qopmyne

sl-Th[%,"-'4.1"-, f:I* S

K.4 ATs BbIGPaHHOr0 3Ha4YeHWUs AOBEPUTENbHON BeposTHOCTM 100(1 —r) % oneHka
COOTBETCTBYIOLLEr0 4OBEPUTENLHOrO MHTepBana Ans 3HaueHus /, UMeeT BUN:

[2-«/0< ro< Ay+*jc-i «“ £ (K7
OUeHKy rpaHuL, A4OBEpUTENbHOTO MHTepBana Ana ( NpoBoAAT no opmyne

1-f/2-«f</</[+tv.:; 1-f/ 2-0r (K8)

K.5 AT onpedeneHns 0,/ uMcnonb3yloT dopmyny
«Mefill* **11/ + 2An* . <*5)

rge °r,i, wn °r.if, — oTHOCUTeNbHble cpefHMe KBafpaTW4ecKue MOrpeLHOCT 13Mepe-
HUS aMnAnTyabl penepHbiX NuHuii B PO MAO33 v uccnegyemoii npoGe;

br.Pa n ~r.ppr — oTHOCUTeNbHblE CpefHUEe KBafpaTWyecKue MOrpeLHOCTW Macc Ha-
Becok PO MAO33 u nccnepyemoli Npobbl, COOTBETCTBEHHO;

0, * — OTHOCUTeNbHasA CPeAHAS KBafjpaTuyeckas MOrPelHOCTb 3HAYeHU Koapdu-
LIMEHTOB YCUNEHNUS CNeKTPOMETpa,

K.6 OTHOCUTeNbHblE cpefHne KBALparn'’kCKUC MOrpewwHocT onpeAeneHns LW neH-
€M OHOCTM pafiMaLMOHHOTO CUTHana M ONpefeNeHns Maccbl HaBeCOK NPoGbl onpeaenstoT

IKCNepnuMeTnmabmo ANa AaHHOIO CNeKTpoMeTpa U3 Yucna n napanniefibHblIX aHan30B nNo m
HaBeCMM.

0,jfr n o, onpegensoT C MOMOLLbIO BbIP&KEHUS:
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0 #100% (K. 1o
r./pri*IM >

f.1 ;-i «n

K.7 BbIYNCNAOTKAK OTHOLEHMe (*,/*,)" 100% (kf — peanbHblii KoahnLneHT

YCUNEHNSA, K. — HOMUHaNbHbIA KOIPMULIMEHT ycuneHus, onpegensemslii no oundposke
nokasaHuii CnekTpomeTpa).
K.8 HCcuCKAH0UYenMyH0 CMCTEMATUYECKYH NOTPELIHOCTL HaMEPEHMS NMOT/IOLWEeHHOM A03bl

rd d paccunTbiBalOT No opmyne

(K.11)
WK 0,,, — KeMCKNIOYeMHasa cucTemMaTnyeckas NOrpewHocTb nsmepeHus P MLLO33;
an — HeucKNloYeHHas cucTemaTnyeckas NorpcliMoOCTb Pe3ynbTaToB aHanusa, nony-

UeHHas NpW CpaBHEHUW pe3ynbTaToB JMP-f03MMeTpUN Mo 33 ¢ 4030M, U3MEPEHHON Yy
TOrO XXe YeNnoBeka ApyrnM cnoco6om
0,t ONpeaenstoT B TOM C/lydae, €/ eCTb fJaHHbIe BTOPOro MeToAa.
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FOCT P 22.3.04-96

MPNNOXEHNN N
(MHhopmaLmoHHOE)

BUBNNOTPA®UNA

Pa6ounii 3TanoH NOrNOLWEHHON 403bl B 061y4YeHHO
3y6Holi amanu P3 MA 033

Hopmbl pagualoHHO 6e3onacHoOCTH

OCHOBHble CaHUTapHble NpaBuia paGoThl ¢ pagnoak-
TUBHLIMU BeLLeCTBAMU W APYTMMU MUCTOYHUKAMU
VIOHU3UPYIOLWMX U3NyYeHN

EpAvHble TpeboBaHMM K cucTeme NpUGOpPOB UHAWNBM-
[yanbHOro A03MMETPUYECKOr0 KOHTPONA BHELUHEro
061yyeHuns

ocyfapcTBeHHas cucTeMa oGecrneyeHus ennmucTma
N3MepPEeHNIA.

Pe3ynbTaThl U XapakTepUMNMKM MOTPELUHOCTU U3Me-
peH uid.

dopmbl npegcTaBneHns. Cnocobbl MCNONb30BaHUA

Npu MCNbITaHUAX 06Pa3LoB NPOAYKLMU U KOHTpONE
MX napameTpoB
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YK 658.382.3:006.354 OKC 13.200 T58 OKCTY 0022
KnioyeBble CNoBa: [03MMETPUYECKUIA KOHTPO/Nb, MOT/IOLLEHHAs [03],

3MIEKTPOHHbIN NapaMarHWTHbIA pe3oHaHc, 3y6Has aMalb, Ype3BblyaiiHas
cUTYyaLus
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