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[MopTaTUBHbIN

FOXxxnonnmeTann - XonAnHr

peHTreHOoPTyopeCLLeHTHbIN

MeTIoKcnepT

daHaJIN3aTop

AHanunsaTop 3/IeMeHTHOro CoCTaBa

BeLeCTB 1 MaTepnasioB

AHanmnzartop «MeTaKcnepT» npejgHasHayveH anq
MN3MepeHNs MacCOBOW AOSIN XUMNYECKMNX
3/IeMEHTOB B MeTa/l/1axX W Cr/aBax, B TOM yuncne
aNOMUNHVEBBIX, MarHMeBblX, HepXXaBekLmX,
KOHCTPYKLMOHHBIX, CreLnanbHbIX N N34enni Ha
X OCHOBE, B COOTBETCTBUM C aTTECTOBAHHbLIMU
MeTOANKAMW BbIMOMHEHUS U3MepPeHUIA, a Takxe
ANA naeHTNOUKaLMm XUMNYeckKnx sNeMeHToB
oT Hatpus (Z=11) go amepuumsa (Z=95) B
BeLLecTBaX, HaxoAALLVXCA B TBEPAOM,
NOPOLLKOOBPA3HOM U XNAKOM COCTOAHUN U
NMPYIMEHSAEeTCHa NP TAaMOXEHHOM KOHTPOE,
npo6rpHOM HaA30pe, B aHa/INTNYECKUNX
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NlabopaTopuUsX MPOMbILLIEHHbIX MPeANPUATAIA
N Hay4YHO-KCCNef0BaTeNIbCKNX YUPEXAEHWI.
Kpome Toro, aHanvsaTtop npegHasHadeH Ans
NCMONb30BaHUS MPY TaMOXEHHOM 0GOPMAEHNN
N TAMOXEHHOM KOHTPO/1€ OTXOZ0B,
nepemMeLlaembliX Yepes TaMOXEHHY rpaHuLy
Poccuinckon ®epepaunu, peanmsys TpeboBaHNS
NMocTtaHoBneHus Npasutensctea PO ot
17.07.2003 Ne442 «O TpaHCrpaHUYHOM
nepemMeLLeHnn 0TX040B» 1 APYrmX HOPMATUBHbIX
aKTOB POCCMINCKOro 3aKOHOaTeNnbCTBa B YacTy,
KacaroLLlencs TPaHCrPaHNYHOro nepemMeLLeHmns
OTXOA0B (B T.4. OMacHbIX).
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MpuHUMn paboTbl NMPOA «MeT3KcnepT»

AHanusatop npeacrasnseT cobon
pPeHTreHOMTlyOpeCLLEHTHbI
CNeKTPOMEeTP, OCHOBAHHbI Ha
NPUHLMNE N3MEPEeHUs crekTpa
BTOPUYHOIO PEHTreHOBCKOro
N3yYeHus.

MepBrYHbIE PEHTIEeHOBCKME NTyYN,
CO3/aBaemMble PeHTreHOBCKOW
TpybKON, 061yYatOT aHANV3NPYEMYIHO
Npo6y 1 BbI3bIBAKOT BTOPUYHOE
PEHTreHOBCKOE N3/yYeHune, CNekTp
KOTOPOro 3aBUCUT OT 3/IeMEeHTHOro
cocTaBa npob.l. B kauecTBe
NCTOYHMKA BO3OYXAEHMS

NCMob3yeTca peHTreHoBCkas Tpybka.
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PacueT MmaccoBow fonn
aHaNN3VPyeMbIX 31EMEHTOB
OCHOBAH Ha 3aBUCMMOCTU
NHTEHCUBHOCTW N3/yYeHUs

OT ero MaccoBOW A0au B Npobe.
Mpwn pacyeTe UCMONb3yeTCs
6€e33TasIoOHHbIN BapyaHT MeToAa
dyHAAMEHTaNbHbIX MAapaMeTPOB.

AHann3aTop BbINOJIHEH B BUe
MOHO6/10Ka 1 NpeaHa3HaueH
AN paboThbl B MONEBbIX U
LIeXOBbIX YC/IOBUSIX, @ Takxe
CTaLMOHapHO B 1abopaTopun.

AHanunsaTtop nmeert
cneumanmsanpoBaHHoe
nporpaMMHoe obecneyeHue,
no3BoAnstoLLee yNpaBasaTh
PEHTreHOBCKMM M3flydaTenem
N CNeKTPOMETPOM, HaKananBaThb
N COXPaHATb MHbOPMaLMIO,
NPOBOAUTL KaIMBPOBKY
npubopa, co3gaBaTtb
6rbnmoTekn ob6pasLoBbIX
CMNJ1aBOB, MPOV3BOANTL pacyeT
pe3ynbTaToB M3MepeHusa n
BbIBOAUTb VX Ha MOHUTOP
KomnbloTepa.
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OCHOBHbIE€ TEXHUYECKUNE XapPaKTEPUCTUKU

XapakTepuctuka 3HaueHwue

JnanasoH aTOMHbIX HOMEpPOB onpeaendeMbIX

. Z=11(Na) ... 95(Am)
XNMNYECKNX 3/1eMEHTOB:

KonunyecTBo onpeaensieMbx Xumuyeckmx anemeHTos (nonck 80 (Na, Mg, AL, Si, P, S, CI, K, Ca, S¢, Ti, V,

. Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se,
N VI,CI,QHTI/Id)I/IKaLl,I/Iﬂ), B TOM yncie ogHOBpPEMEHHO! Br, Rb, Sr, Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag,

Cd, In, Sn, Sb, Te, |, Cs, Ba, La, Ce, Pr, Nd,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf,
Ta, W, Re, Os, Ir, Pt, Au, Hg, Tl, Pb, Bi, Po,
At, Ac, Fr, Ra, Ac, Th, Pa, U, Np, Pu, Am)

Mopor o6HapyXeHWsa 31eMeHTOB, MaccoBas 014, %, He 6onee:

e Na, Mg, Al, Si 0,2
e OT P 0 Mo 0,02
e OT Ag 0 Am 0,05

A6CONOTHAsA MOrPeLLHOCTb U3MEPEHVS B pexrMe «Bce afeMeHTbI», MaccoBas A0S,
%, B AnanasoHax nsMepeHus:

¢ OT1 0,2 10 1,0 % BKAHOUNTENILHO +0,10
e CBbiwe 1,0 go 10,0 % BkAOUNTENBHO + 0,50
e CBbille 10,0 ao 100,0 % +0,70

AB6CONtOTHAsA NOrpeLLHOCTb U3MepeHUs B pexrmMe «Hrkenbcogepxallime 1 HepxaseroLme
ctanuy» (Ti, V, Cr, Mn, Co, Ni, Mo, W), maccoBas fons, %, B Arana3oHax U3MepeHus:

¢ OT1 1,0 1o 40,0 Bk + 0,50

e CBbiwe 40,0 go 80,0 Bkn +0,70
Bpems ycTaHOBNEHMA paboyero pexrma, MuH., He bonee: 5
Bpems nsmepeHus (BblbrpaeTcs onepaTtopom B 3aBUCMMOCTU o7 5 26 300
OT BMAa 06pasua MAv aHann3npyemon naoLLaan), cex.: A
MNoTpebasiemas MOLLHOCTb, He bonee, BA: 35
Bpems HenpepbIBHOM aBTOHOMHOM paboThl CO LUTAaTHbIM 3
KOMMJIEKTOM aKKyMYNSiITOPHbIX 6baTapei, Yac, He MeHee:

MOLLHOCTb 3KBUBANEHTHOW A03bl B YCI0BUSX HOPMaibHOM
3KCnAyaTaLmm aHannm3aTopa, B 10601 AOCTYMHOW Touke Ha

pacctosaHun 0,1 MeTpa OT MOBEPXHOCTW aHam3aTopa, Mk3B/4, L
He 6onee:
Pabounii guanasoH Temnepartyp, °C: -35...45
FrabaputHble pa3Mepsbl (AXLLUXB), MMm: 200x95x260
Macca, Kkr, He 6onee: 2,0
N
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KomnnekT MPOA «MeTaKCcnepT» Tapa gnsd TPaHCMoOpPTUPOBKY
— repMeTnYHbI YAapOnpoYHbI Kelc

MeToaomn4yeckada OOKYMeHTaUNA

®P.1.31.2008.05156

MeToAMKa KONMYeCTBEHHOIO XMMNYECKOro aHannsa.
OnpegeneHne MacCoOBOWM JONW MarHUS, Xenesa, LHKa, KpeMHUs,
TUTaHa, MapraHLa, HUKens, XxpoMa, CBUHLA, MeAn 1 LMPKOHNS B
CnaBax Ha OCHOBE aMtOMUHUA Y MarHus
peHTreHodyopecLeHTHbIM MEeTOAO0M Ha MOPTATMBHOM
peHTreHodyopecLleHTHOM aHanmnsaTope «MeTIKkcnepT».

®P.1.31.2008.05157

MeToAMKa KONNYECTBEHHOMO XMMNYECKOro aHanmnsa.
OnpegeneHne MaccoBOM O TUTAaHa, BaHaAMSA, XPOMa, MapraHLa,
KobanbTa, HMKens, MosinbaeHa 1 Bonbdpama B JIerMpoBaHHbIX
CTansaAx peHTreHopyopecueHTHbIM MEeTOAOM Ha MOPTaTUBHOM
peHTreHopyopecLleHTHOM aHanmsaTope «MeTakcnepT».

®P.1.31.2008.05155

MeToAMKa KONMYECTBEHHOMO XMMNYECKOro aHannsa.
OnpegeneHne MaccoBO JONW APAroLEeHHbIX MeTasIoB B CriaBax
Ha OCHOBe 30/10Ta, cepebpa, NNaTVHbI 1 Nannaams
peHTreHodyopecLeHTHbIM METOAO0M Ha MOPTATVBHOM
peHTreHodNyopecLLeHTHOM aHannsaTope «MeTIkcnepT».

MeToamnyeckne pekomeHgaumm

o NpYMeHeHNIo MOPTAaTUBHOIO PeHTreHOPpIyopeCcLLeHTHOIO
aHanusaTtopa (MPPA) «MeT3KcnepT» B TEXHOOTN TAMOXEHHOIo
KOHTPOJIA MeTanN0B, CrAaBOB U MeTa/ICOAEePXaLLX 06 bEeKTOB.
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HononHmnTenbHoe nporpaMMHoe obecneyeHume

NMMVK «3acnoH»
KoHTposb
OMacHbIX OTXOZA0B

MM «AKT9C»
OnpegeneHne
kogos TH B2/

GetGrade
DNIeKTPOHHbIN
naeHTndmnKaTop
MapOK CcTanew
n CniaBoB

MS Office

MNporpammHo-
MeToAnYeCcKnA
KomMnnekc
ANCTaHLMNOHHON
noBepKun
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[MPDA «MeT3KcnepT»

(koMnneKTyeTca No 3anpocy)

MNporpaMMHo-meToamyeckmin komnaekc (MMVIK) «3acnoH»
npeAHasHayeH A9 NCMOJb30BaHUS MPY TaMOXeHHOM 0QOpMIeHNN
N TAMOXEHHOM KOHTPOJ1€ OTXO/0B, NepemMeLLaeMbiX Yepes rpaHunLy
Poccnrckon Pesepaum B COOTBETCTBUN C [TOCTaHOBNEHMEM
MNMpaButensctea PO o1 17.07.2003 Ne442 «O TpaHCrpaHNYHOM
nepemeLLeHnr OTXO00B».

ABTOMAaTU3NPOBAaHHBLIN orpejennTe/is COOTBETCTBMA TOBAPOB KOAAM
TH B3/} no nx anemeHTHOMY cocTtaBy. [1pefHasHayeH A1 yCTaHOBKN
Ha NopTaTUBHbIE PeHTreHOpIyOpeCLIeHTHbIE aHaNN3aToOPbI Cepun
«MeT3kcnepT». MM «AKT3C» no3BosiAeT aBToOMatnyeckn onpeaensarb
NPUHaANEXHOCTb 06pasL,a MeTannonpoAyKLMN K KOHKPETHOM
nognosvuumn (cyénosuuyum, rpynne) TH B3/, Ha ocHOBe JaHHbIX O ero
3N1eMeHTHOM COCTaBe, MoNYyYeHHbIX B pe3y/ibTaTte
peHTreHodlyopecLeHTHOro aHanmsa.

NH$opmMaLMOHHO-CIpaBoYHas NPorpaMma, MHTerpupoBaHHas ¢
nporpamMmMHbIM obecnedeHneM MNPPA «MeTIKkcnepT» U CcofepKaLlas
nHpopmauuto o bonee yem 190 TbiC. MAPOK CTaNen N LBETHbIX
cnnaBoB 34 cTpaH Mupa. NpeaHasHayeHa Ana Morcka Mapku cTanm
AW LIBETHOTO CrJjlaBa Mo X1MMn4ecKkoMy CcocTaBy, ornpezesieHHOMY C
MOMOLLIbIO aHann3aTopa «MeTaKkcnepT».

Peannsyet BO3MOXHOCTb 3KCMOPTA AaHHbIX 13 paboueli nporpamMmmbl
B Word, Excel Ans npoToKoNMpoBaHWs pe3ynbTaToB aHamsa u
COCTaBNEHUS OTYETOB.

npOFpaMMHO-MeTOAMHeCKI/IIZ KOMIJiekC and npoeejeHn4d
AI/ICT&HLI,I/IOHHOI7I MNOBEPKN N TEXHNYECKOTO O6C)'Iy>KI/IBaHI/IFI C
NCroJib30OBaHVEM VIHTEPHET TeXHONOornn.



MeTponornyeckada nosepka NPOA «MeTIKcnepT»

AHanusatop «MeTIKCrnepT» NOANEXUT JlonyckaeTtca AnNCTaHLUVIOHHas rnosepka ¢
noBepkKe B COOTBETCTBUM C METOAMKON ncnonb3oBaHveMm IT.

JIMKH 14.00.00.000 MIT «AHanmn3aTop MNonoxeHne 0 ANCTAHLMOHHOW rnoBepke
peHTreHodlyopecLeHTHbIN NOPTaTUBHbIN CpeAcTB U3MEPEHWIA COrlacoBaHo C
«MeT3KcnepT». MeToAmMKa rnMoBepKy PoccTtaHaapToM.

yTBepxaeHa 'y CU ory Me>XnoBepo4HbI nHTepBan — 1 rog,.

«Poctect-MockBa».

HopMaTuBHbIE OOKYMEHTDI

TexHnyeckune ycnosus TY 6943-014-29095820-07.

MW 2639 - 2001 («[ocygapcTBeHHas NoBepoyYHas cxeMa AN CPeACTB U3MepeHni
MaCcCOBOW 0JI KOMMOHEHTOB B BeLLeCTBax 1 MaTepuranax»).

Tvn aHannsaTopa peHTreHo¢IyopecLeHTHOro NopTaTUBHOro «MeTaKCnepT»,
npown3soacTBa 3A0 «HOxnonumeTann-XongnHr», Poccusi, BHeceH B FoCyiapCTBEHHbIN
peectp cpeAcTB n3MepeHnii (per Ne 38946-08), yTBepXAeH C TEXHUYECKVMUA 1
MeTPOJIOrMYecKMMM XapakTepucTnkamu, NnpneeseHHbIMMU B HaCTOALLLEM OMUCaHUN,
MeTpoJ/IorMyecky obecneyeH Npu BbiMycke 13 MPOV3BOACTBA W B 3KCrlyaTaumm
COrslacHO rocyapCTBeHHOM NOBEPOYHON CXeMe.

AHanusatop npukasom Ne 61 o1 27.01.2009 r. NpyHAT Ha cHabXeHwne B opraHbl GTC
Poccun.

B cootBetctBumn c n.n. 1.7-1.8 OCIMNOPB-99/10 n Ha 0OCHOBAHUW Bbl@HHOIO JKCMEPTHOro
3akntouveHuns Ne 140-13 ot 10.07.2013 r. aHanmn3aTop ocBo60OXXAaeTca OT pagmaLUoOHHOro
KOHTPONA U yyeTa U 0T HeobxoanmMocTn opopMaeHUs crelmanbHOro paspeLueHus
(nnueHsuKn) ana paboTbl C HUM.

CneunanbHbIX Tpeb6OBaHWIA K MeCTy MpoBeAeHUst paboT He NpeAbaBAsSeTCS.

XpaHeHve 1 TpaHCNopPTMPOBKa (NH06bIM BUAOM TPAHCMOPTA, B TOM YKC/1e B Cal0OHe
camosieTa) ocyLecTBasgeTcs 6e3 orpaHMYeHnin No pagnauoHHomy dakTopy.
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KomMnnekT noctaBku NMNPOA «MeTaKcnepT»

Ne n.n. HanmeHoBaHue nsgenva
1. MopTaTUBHLIV peHTreHodyopecueHTHbIN aHanmnsaTop (MPPA) «<MeT3kcnepT», TY
6943-014-29095820-07, JINKH 14.00.00.000 TY, B TOM umncne:
1.1. ManorabapuTHbI/i MOHOB0YHbIA UCTOYHUK PEHTreHOBCKOro nsnyyeHus P-30.1
1.2 Komnnekc cnektpometpudeckunii AbJ1K.412138.404
1.3. bnok cBsA31 co BCTPOEHHbLIM KOHTPO/1/1€POM
1.4. MnaHweTHbIN MK B Yexne ¢ npegycraHoBneHHbIMY OC Windows, cneunan3vpoBaHHbIM
nporpamMmmHbIM obecriedeHnem «MeTIKkcnepT»
1.5. Biok akkymMynaTopHbIx 6aTapei
1.6. USB-®n3L HakonuTenb ¢ AUCTPUBYTUBOM NPOrpaMMHOro obecrneyeHns «MeTIkcnepT»
1.7. KomnaekT 3anacHbIx YacTer, MHCTpyMeHTa 1 npuHagnexHocten 31IM-0 JIMKH 14.00.00.000
3W (Coctas 3UT npriBeseH HUXe)
1.8. MaHWMynaTop Mblllb
1.9. Kodp ana aHanmzatopa «MeTIKcnepT»
2. JKcnnyaTauMoHHasa AOKYMeHTauus, B TOM Yncne:
2.1. BeZloMoCTb 3KCnAyaTauoHHbIX gokymeHToB JINMKH 14.00.00.000 3/,
2.2. ®opmynap SMKH 14.00.00.000 @O, skatoyas [MpoTOKO AO03NMETPNYECKOrO KOHTPOISA U
CBUAETENLCTBO O MEPBUYHON NoBepke
2.3. PykoBoacTso nosib3osatens JINMKH 14.00.00.000 Pr1
2.4. Pykosoactso no skcnnyataumm JINKH 14.00.00.000 P35
2.5. Begomoctb 3WMM-O JINMKH 14.00.00.000 311
2.6. «[CW. MopTaTnBHbIN peHTreHodAyopecLeHTHbIV aHannsaTop MeTtakcnepT. MeToanka
nosepku». JINMKH 14.00.00.000 Mr1
2.7. MeToamnyeckas AOKyMeHTaumMsa (METOANKIN BbINOAHEHUS N3MEPEHWI U MeTOoANYecKMe
pekomeHAaLmm)
2.8. KomnnekT paspelunTenbHON JOKyMeHTaumMmy (KON IMLIEH3UIA, CepTUPUKATOB, CaH.-3MUA.
3aKNHYEHU N T.4.)
3. Tapa JINMKH 14.05.00.000 (NnacTUKOBBIW KeAc AN TPaHCMOPTUPOBKU)
CocTtaB 3UTM-O
Ne r.m. HanmeHoBaHue (MHCTPYMEHTA, MPUHaANEXHOCTU, MaTepurana)
1. JononHuTteneHas akkymynstopHas 6atapes agna MPOA
2. Bnok nutaHuns MP®A
3. 3apsHoe yCTPOICTBO AN1F aKKyMynaTopHon 6atapen NMPOA
4, Bnok nuTaHns (ceTeBoi) AN MNAAHLLETHOrO KOMMbOTEPa
5. KannbpoBoYHbI Konak
6. KomnnekT cneumanbHbix knroyen ansa MPOA (2 cnewkaroya)
7. KroBeTa 419 CbIMyunX 1 XUAKNX 06pa3LoB
8. MneHka MalinapoBas
9. 3alUMTHBIN MeTanInYecknii konnak Ans 6e3onacHoOro aHaamsa Menknx obpasuos U
MPOBOJIOKW C CUCTEMON MOJTHOTO 3KPaHNPOBaHWsA obpasLa
10. Habop rocysapcTBeHHbIX CTaHAapTHbIX 0bpa3uos (FCO)
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