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opraHusauvein «LleHTp HopMMpoBaHusA, cTaHgapTusaunm n knaccudukaymm KoMnosuTos» npu yyactum O6b-
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ConocTaBfieHNe CTPYKTYpbl HACTOSWEro cTaHgapTa CO CTPYKTYpOi ykasaHHoro crtaHgapta ACTM
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B HacToslwem cTaHgapTe UCK/KYEHbl CCblJIKM Ha cTaHgapTtel ACTM E168, ACTM E573, ACTM E1642 un
ACTM E2106, Tak kak OHW HOCHAT CMPaBOYHbIN XapakTep.

HanmeHoBaHWe HacToALWero ctaHgapta N3MeHeHOo OTHOCUTENNbHO HAUMEHOBAaHMSA yKa3aHHOro ctaHgap-
Ta ACTM pgnsa npusegeHus B cootBetctBue ¢ NOCT P 1.5—2012 (nyHKT 3.5).

CeefieHVs 0 COOTBETCTBUW CCbISTIOYHbLIX HaLMOHaNbHbIX N MeXrocyfapCTBEHHbIX CTaHA4ApPTOB cTaHaap-
Tam ACTM, MCNoNb30BaHHbIM B Ka4eCTBE CCbI/IOYHbIX B NMPpUMeHeHHOM cTaHgapte ACTM, npuBefeHbl B A0-
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5 BBEJEH BIEPBbIE

6 NMEPEU3JAHWE. Oktabpb 2019 .

MpaBuia NpPMMEHEHUsI HACTOSWEro CTaHAapTa YyCTaHOB/IeHbl B cTaTbe 26 deaepanbHOro 3akoHa
oT 29 uioHa 2015 r. Ne 162-®@3 «O cTaHgapTusaumm B Poccuiickoin ®epepaumm». MNHpopmayms o6
N3MEHEHMSX K Hac T osILLLEMY CTaHAap Ty Ny6nKye TCs B XXerofgHoM (Mo COCTOSIHUIO Ha 1AHBaps TeKyLero
roga) MH(OPMALNOHHOM yKa3aTesne «HauuoHa/bHble CTaHAapThi», a ouuManbHbIi TEKCT WU3MEHEHWi
M MONPaBOK— B eXeMeCs'UHOM WHOpMaLMOHHOM yKaszaTene «HauuoHanbHble cTaHaapTbi». B cnydyae
nepecMoTpa (3aMeHbl) WM OTMEHbl HaCTOsLLEro cTaHgapTa CooTBeTCTBYLWee yBeloM/IeHne 6yaeT
ony6/MKOBaHO B 6G/MKalLEM BbIMYCKE €XeMEeCSYHOro MH(OPMAaLMOHHOIO yKasaTensa «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyWLWaAaa WHPOPMaUMs, YBEAOM/EHME W TeKCTbhbl pasmellalnTcs Takke B
MHOpMaLMOHHONM cMcTeme 0bWero Nonb3oBaHnsa — Ha odmumanbHOM cailTe defepasibHOro areHTCcTBa
Mo TEexHNYecKoMy pPeryinpoBaHnio 1 MeTposiorun B ceTn MHTepHeT (Www.gost.ru)

© CtaHgapTuHgopM, odpopmMmaeHune, 2017, 2019

HacToAawunii ctTaHgapT He MOXeT GbiTb MOSIHOCTbLIO WM YAaCTUUYHO BOCMNPOU3BEAEH, TUPAXMUPOBAH 1 pac-
NMPOCTPaHeH B KayecTBe ohULMANbLHOTO N3gaHus 6e3 paspeleHus degepanbHOro areHTcTBa No TeXHUYECKo-
My PerympoBaHuio 1 MeTPOsIoruun
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HAUMWOHANBbHBLIN CTAHAOAPT POCCUMCKOWMW SGEALEPAULUWN

KOMMNO3UTbl NMOJIMMEPHbIE

NHgpakpacHasi cnekTpocKonusi.
O6wure NpUHLUUNBLI

Polymer composites. Infrared spectroscopy. General principles

Jata BBepeHna — 2018—06—01

1 O6nactb NpUMeHeHusI

HacToAwwnii ctaHgapT yctaHaBniueaeT obwme Tpeb6oBaHMA K aHanM3y NOIMMEPHbIX KOMMNO3UTOB MeTo-
[lOM MHpakpacHoli cnekTpockonun. Ocoboe BHUMaHWe yeneHO 0COGEHHOCT M aHann3a MMKpoo6pasLoB.

HacToswuii cTaHgapT MOXeT OblTb Takxe NpUMEHeH K aHanusy ApYrux MaTepuanoB, Takux Kak
yYACTble OpraHMyeckne U HeopraHuyeckue BelecTBa W UX CMecu, NoNMMepHbIe MaTepuasnbl (Kak peakTo-
nnacThbl, Tak 1 TEPMONIACTbI), & Takke KOMNOHEHTbl A1 UX NPOU3BOACTBA, BK/IOYasA CMOJbl, OTBepAn-
Tenu, yCKopuTenu, naacTugukaTopsl 1 npoyne.

bonee nosiHble cBefeHUA NO KOHKpPeTHbIM MeTodaM aHanu3a npusegeHbl B [TOCT P 57941 wu
FOCT P 57988.

2 HopmaTuBHbIE CCbI/IKM

B HacToAWwem cTaHAapTe UCNO/b30BaHbl HOPMAaTUBHbLIE CCbISIKUM Ha cnefylowmne ctaHgapThl:

FOCT 27176 Tpubopbl cnekTpanbHble onTuyeckme. TepMuHbl 1 onpegeneHuns

FOCT P 57941 Komno3uTbl nonmmepHble. NHpakpacHas cnekTpockonus. KayecTBeHHbI aHanu3

FOCT P 57988 Komno3uTbl nonvMMmepHble. TepmMorpaBUMeTpPUYECKMiA aHann3, COBMELLEHHbI C aHanu-
30M MeToAoM MHpakpacHoi cnektpockonuu (TFA/MK)

MprumedaHue — MNpn NOMNb30BAHUM HACTOSILIMM CTaHAAPTOM Lie1eco06pa3HO NPOBEPUTL AEVCTBME CCbINIOYHbIX
CTaHAapTOB B MH(OPMALMOHHOI cUCTEME O6LLEro No/b30BaHWsi — Ha oPuLMa/IbHOM caiiTe defepasibHOro areHTCTBa no
TEXHUYECKOMY PEry/iMpoBaHuio U METPOIOMUN B CETU VIHTEPHET WK MO EXErogHOMY NH(OPMAaLMOHHOMY ykasaTento «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbIA OMYy6IMKOBAH MO COCTOSIHMIO HA 1 sIHBaps TEKYLLEro rofa, 1 no BbiNyCkaM exemecsiy-
HOTO MH(POPMALIMOHHOTO yKa3aTesnsi «HaumoHabHble CTaHAAPTLI» 3a TeKylmii rof. EC/v 3aMeHeH CCbIIouHbI cCTaHaapT,
Ha KOTOPbIA AaHa HeAaTUpoBaHHAs CCblIKa, TO PEKOMEHAYEeTCs WCMoMb30BaTh [AeliCTBYIOLLYI0 BEPCUI0 3TOMO CTaHaapTa
C YYETOM BCEX BHECEHHbIX B IaHHYI0 BEPCUI0 N3MeHeHMIA. EC/M 3aMEeHeH CCbIIOUHbIA CTaHAapT, Ha KOTOpbIi AgaHa aatu-
pOBaHHasi CCblfika, TO PEKOMEHYETCS MCMOo/b30BaTb BEPCUI0 3TOTO CTaHAapTa C ykasaHHbIM Bbllle FOA0M YTBEpPXAeHUs!
(NpuHsTUA). ECnm nocrnie yTBEPXAEHUS HACTOSLLEro CTaHAapTa B CCbIIOYHbIV CTaHAApPT, Ha KOTOpbIli JaHa AaTMpoBaHHas
CCbUIKa, BHECEHO U3MEHEHVE, 3aTparvBalolLee NosiokeHne, Ha KOTOPOe [aHa CCbika, TO 3TO MOJIOKEHNE PEKOMEHAYETCS
NPUMEHATL 6e3 yyeTa fAaHHOro N3MeHeHUs. ECM CCbIIOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOJSIOKEHWE, B KOTOPOM
[laHa CCbI/IKa Ha HEero, PEKOMEHAYeTCS NPUMEHSITb B YaCTW, He 3aTparMBatoLLeii 3Ty CCbUIKy.

3 TepmuHbI 1 onpegeneHns

B HacToswem cTaHaapTe NpuMMeHeHbl TepMuHbl no TOCT 27176, a Takke cneaywwuii TEPMUH C COOT-
BETCTBYIOLUM OnNpefesieHnem:

31 cBeTOBOW KoHAeHcop (beam condenser): Cneuynanu3vpoBaHHoe npucrnoco6sieHne, npegHasHa-
YeHHOe AN aHanu3a MUKpoobpasuos gnameTpom 2,0 MM WM MeHbLUE.

M3paHne oduuymanbHoe
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4 OCO6eHHOCTN aHa/In3a MUKpPOOOpasLoB

4.1 O6Wue NoMoXeHns

MeToAabl CMEKTPOCKONMW, UCMOIb3yeMble AN U3y4YEHUS MUKPOOO6pasuoB, Kak Mpasuio, SBAAKTCA MO-
Andmkaunammn aHanormyHbiX makpomeTtofoB. Ocoboit npobnemoli MukpoaHanusa ABNAETCA CU/IbHOE BO3-
pelictBne 3arpasHuTesnieil. Hanpumep, He3HaunTesibHble NMPUMECH B pacTBOpUTENIe MOTYT CTaTb OCHOBHbIMMU
KOMMOHEHTaM/ ocafika, ocTallLeroca nocne ucnapeHus pactBsoputens. BeuiecTBa, M3B/iekaemMblie U3 maTe-
puanoB ANst TOHKOCNONHON xpomaTorpadum, n3 éymarm, ncnonb3yemoli B 6ymaxHoli xpomatorpadgum, n gpy-
rmx TBepAblX afcopbeHTOB, MOTyT cofepxaTb npumecu, Tpebyrouwne oco6eHHO BHUMATE/IbHOTO OTHOLUEHUS.
K 3HaunTenbHOMY 3arpsA3HEHU0 MOXET NPMBOAMTL TaKXe HenoABUXHasa hasa Ans razoBoil xpomaTtorpadum.
Mpu nHTepnpeTauuy pesynbLTaTtoB MUKpoaHanM3a Heob6Xo4MMOo yunuTbiBaTb 3TU (DAKTOPbI, a Takke Apyrue uc-
TOYHUKN 3arpsisHeHMs. BepOATHOCTb NOJTyYEHUS OWMNOOUYHBIX PEe3yNbTaToB MOXHO MUHMMMW3NPOBATb, UCMNOJIb-
3yst UNCTble peakTuBbI, cCO6M4as OCTOPOXHOCTb Npu o6pauwieHnn ¢ obpasyamu, a Takke perynspHoO UCMosb-
3ysi KOHTPO/IbHbIE NPOObLI NPV pasfeneHun u nocneaylowen perncTpayum CNekTpos.

4.2 Mcnonb30BaHWe KOMMbIOTEPHOW 06paboTKu

B KOMNbIOTEPU3NPOBAHHbLIX [AWUCNEPCUOHHbLIX CNeKTpoMeTpax WIn WH@pPakpacHbIX cnekTpoMeTpax
C npeo6pasoBaHueMm ®ypbe ANA NOBbIWEHWS HabMl0LAEMOro OTHOWEHWS CUTHaA-WwyMm cniabbix nosoc u
NOBbILWEHUA YyBCTBUTENIBHOCTU MWCNONb3YIOT KOMMbIOTEPHbIE Npoueaypbl MHOFOKPATHOrNO CKaHWpPOBaHMWSA,
yCpeAHEHUA CuUrHana, BblYUTAHUA CMEKTPOB W PaCTSXKM NO opauHaTte. BbluMTaHue CNekTpoB WMCNOMb3YIOT
Takke ANA ycTpaHeHua nHTepdepPeHLMOHHbIX NOM0C U3 CrnekTpa obpasua, YTo No3BoAAeT NOHU3UTL Npeaen
ob6HapyXeHus.

4.3 Vcnonb3oBaHue 3kpaHUpylowmx avadparm

OTBepcTue aepxateneli o6pasyoB, NPUMEHAEMbIX NpU MUKpOcNekTpockonumn (6e3 ncnonb3oBaHUs WH-
ppakpacHOro MuKpockona), 0O6bIYHO MeEHbLIe LWNPKHLI aydya obpasua. M3-3a Takmx He6O/bWMX pasmMepoB
AnadparMm Heo6xoAMMO MPUHMUMATb Mepbl A5 MOJSIYYEHUS CNEKTPOB Hau/y4ylwero KkayecTsa, a NpMMeHsieMble
mMeToAbl 6yayT 3aBUCETb OT TWMa UCMO/b3YeMOro crnektpomeTpa. OG6bIYHO CYLL,ECTBEHHO YYULWUTL pe3y/ib-
TaTbl ygaeTcs Npyv UCNO/Ib30BaHUM NPUCNOCOBEHUA ANA YMEHbLIEHU AnameTpa CBETOBOro nyyka (cm. 4.4).

Mpu Mcnonb3oBaHUN ABYX/YYEBOrO AUCMEPCUOHHOIO CNEKTPOMETPA, He CHaBXEeHHOro KOMMbITEPOM,
Ny4y cpaBHEHMA Takke Heo6XoAUMO OrpaHuyMBaThb [0 COOTBETCTBYlOLWEW Anadparmbl. OTO MOXHO chenatb
C MOMOLLbI0O HEMPO3PAYHOro SiUCTa M3 NJOTHOrO Martepuasa c OTBEPCTMEM MNOAXOAALLEr0 pasmepa, a Takke
crneumnanbHbIX WTOPOK unn ocnabuteneit. OcnabneHne nyvya cpaBHEHUs BANSIET HA XapaKTEpPUCTUKN U3MepU-
TefNlbHOro nNpu6opa, No3ToOMy ANSA MONYYEHUS HaLeXHbIX CNEeKTPOB MPU MEHEEe BbICOKUX YPOBHSX U3y4YeHUs
Heobxo4MmMa COOTBETCTBYHOLWAs peryiupoBka napameTpoB npubopa (T. e. yBesiMYeHue LWUPUHbI LWenn Wan
noBblWEHNEe ycuneHuns). YyBCTBUTENIbLHOCTb MOXHO MOBbLICUTH C MOMOLbIO PACTAXKM NO opAnHaTe, AOCTYNHOM
Ha 60/IbLUMHCTBE CNEKTPOMETPOB.

Mpu ncnonb3oBaHWM OL4HOYYEBOrO CMeKTpoMeTpa (POHOBLIV CNekTp He06X0A4MMO perncTpupoBaTb 4e-
pe3 gnachparmy B Aepxartene o6pasua, pasMepbl KOTOPOW He npeBbiwalT pasMepoB o6pasya. O6bIYHO 3TO
MOXHO cAenatb, UCNONb3ys NyCTOl AepxaTenb obpasua.

Ha HekoTOpbIX cnekTpomMeTpax ¢ npeobpa3oBaHnem Pypbe ycTaHOBKa Anadparmbl B gepxartesb o6pas-
La NpMBOAMUT K HEGO/bLIOMY U3MEHEHNIO HAabBNOAAaEMbIX YACTOTHbIX NOMTOXEHWIA MONOC B pe3y/ibTate u3MeHe-
HMA onTuyeckoro nyTu. CnepoBaTenbHO, NOMOXEHNE AnadparmMmbl AO/HKHO 6bITb O4MHAKOBLIM MPU NOAYYEHUN
CMeKTpoB obpasua 1 cpaBHEHUSI, 0OCOBEHHO MPX UCMNOMb30BAHUN KOMMbIOTEPHOrO BblYMTAHUSA CNEKTPOB.

Mpu ncnonb3oBaHUN UHGPaAKPACHOTO MWUKPOCKONA CMNEeKTP CPaBHEHUS O06bIYHO PErncTpupyloT yepes Ty
Xe Aunadparmy, Kotopas ucnofib3oBasiacb ANnsi aHanusa obpasuya. Pasmepbl guadparmbl BblGMpatT BU3Y-
afnibHO, Habnwgasa aHanusnpyemyt ob6nactb obpasya. PernctpupyroT ogHOMYYEBONM CNEKTp AaHHON o6nacTu
o6pasua, nNocsie Yero PerncTpupyoT oAHONYUYEBO CNEKTP cpaBHeHUA. CNekTp NponyckaHUs MW NornoweHns
o6pasya nosiyyatoT, UCMoNb3ys NporpaMmMHOe oGecrneyeHne CrnekTpomeTpa A/ pacyeTa OTHOLWEHUS ABYX
O[HO/yYeBbIX CMEKTPOB.

4.4 lcnonb30oBaHWe CBETOBOro KOHAeHcopa

Bonblwmnx noTepb aHeprum BcneacTsue ocnabneHus fiyda MOXHO usbexarb, UCMOMb3ysa npucrnocobne-
HVWe ANSi KOHLEHTPUPOBaHWS CBETOBOrO Nyyka. 3T0 npucnocobsieHre ucnonblyeTcs AN pOoKyCUPOBKM Myyka
M3Ny4yeHnsa Ha aHanusupyemoli 061actTu pasMepom 2 MM UM MeHee, NO3BOJSAS UCCNefoBaTb MUKpPoobpasLbl

2
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MEHbLUEro pasmepa. B 601bWNHCTBE C/ly4aeB 4OCTAaTOYHO CBETOBOrO KOHAEHCOpPA, YMEHbLUAKLWETO pa3Mmepsbl
CBETOBOrO Nnyyka B 4 pasa.

Tenso, Npon3BOANMOE KOHUEHTPUPOBAHHbLIM MYy4YKOM, MOXET NOBPeAUTb HEKOoTopble 06pa3subl, 0CO6EeH-
HO MpPW MCNONb30BaHUM psAfa AUCNEPCUOHHbIX NPU60poB. MpyM BO3HMKHOBEHUM 3TOW NPOGIEMbI 3aWuUTy 06-
pasya MOXHO obecneuynTb, YCTAHOBUB TOHKYI MAACTUHKY M3 repMaHns Mexay MCTOYHWKOM cBeTa M o6pas-
uoM, NM60 oxnaxgas obpasel, NOTOKOM BO3Ayxa.

5 AHannM3 nosinMepHbIX KOMMO3NTOB

5.1 AHa/in3 NoNMMepHbIX KOMMO3UTOB MPOBOAMTCA Tak Xe, Kak U aHann3 fobbiX ApYyrux TBEPAbIX
BEWECTB, OAHAKO MMeeT HeKoTopble 0CO6eHHOCTW. MofMMepHble KOMMNO3WTbI, Kak NpaBw/o, SIBASOTCS
HennaBKUMU U HepacTBOPUMBLIMU BellecTBaMW, UYTO CU/bHO OFpaHMuMBaeT BO3MOXHbIE MeTOoAbl
nccnenoBaHusi. CTpPyKTypa MNOMUMMEPHBIX KOMMO3WTOB HEOAHOPOAHA, MO3TOMY pe3y/nbTaTbl aHanmsa
MOTFYT CYLIECTBEHHO 3aBMCETb OT BbI6paHHOro MeTojAa aHasv3a M NPo6ONoAroTOBKU, OCOGEHHO Mpw
aHanM3e MUKpPoO6pasLoB. Hanuuve B coCTaBe MOMMEPHOrO KOMMO3MTa apMUPYIOLWEro HamnofHUTens
MOXeT NOTpPe6oBaThb YBE/IMYEHUS BPEMEHU U3MENbYeHUs obpasua. M3-3a MHTEHCUBHOIO MOF/0WEHUS
rpacuTa v nofo6HbIX emy MaTepuanoB B VK 061acTy aHain3 NoIMMEPHbIX KOMMNO3UTOB, COAEpPXaLl X
TakvMe HamofHUTENN KaK yriepogHoe BOMOKHO WM TexXHWYeckuit yrnepog, TpebyeT TMOBbILLEHHOTO
BHYMaHWs K BbIGOPY MeToja aHann3a u npo6onogroToBKY.

MpumMeyaHune — MeTogpl, ONMcaHHbIE B AAHHOM pasgesne, NPUMEHVMbI /18 aHa13a /Ho6bIX TBEPLbIX BELLECTB.

5.2 lna peructpauum KayecTBEHHbIX CMEKTPOB MMKPOOOPa3LOB TBEPAbIX BELECTB HEO6XOAMMO BBO-
AWTb NonpaBky Ha ocnabneHue nydya o6pasya WM MCMNOMb30BaTb CBETOBOM KOHAEHCOP; ANS MOBbIWEHUS
YyBCTBUTEJIBHOCTU MOXET NoTpe6oBaThCA pacTsiKka Mo opAuHaTe, MHOTOKpATHOE CKaHMpoBaHWe WAn ycpeg-
HeHue curHana.

MpumMmeyaHne — [ aHanM3a MUKPOKOSIMUYECTB TBEPAbIX BELLECTB CYLLIECTBYIOT CreupasibHble npucnocobie-
HUSI, TakMe Kak MUKPOAEPXaTeNn CyCrneH3uii, TabneTok 1 T. 4. HekoTopble U3 HUX MpefHasHaueHbl A1 KOHKPETHbIX Npu-
60poB, a Apyrve sIBAATCS YHUBEPCAbHLIMU.

5.3 Heb6onbwoe KOAINYECTBO MEe/SIKO M3MesIbYEHHOTO NOPOoLIKa CMELNBaT C CYyCNeHAMPYOLWMM areH-
TOM, Hanpumep, Ba3e/IMHOBbLIM Mac/iIOM, W HAHOCAT Ha HebOo/bluyl nAacTuHy Anasa obpasua pasmepamu
3x5x1 MM. MnacTuHy ycTaHaBANBAOT B fepxXaTesib MakCuMasibHO 6/1M3KO K (DOKYCY CyXatoLlierocs nyyka us-
Ny4yeHua nnm B MOA4YNbL CBETOBOIO KOHAEHcopa.

5.4 Tpn aHanusze MUKpPoo6Pa3L0B MOXET MCNOMb30BaTbCA METO[ B3BecCel B rasioreHngax LWesouHbiX
meTansioB (npeccoeaHua TabneTok). MNpefnoyTUTEsIbHO MUCMNOJb30BaTb ranoreHn] LWesoyHoro metanna, Bbl-
JepXaHHbI B cylwmnbHOM Wwkady npu Temnepatype ot 105 °C pgo 110 °C. [Ana nonyyeHuss CNeKTpoB cpaB-
HEHUA UCMOJb3YIOT CBEXENPUIrOTOB/IEHHbIE KOHTPOJ/IbHbIE TabsieTkn, YToObl KOHTPO/IMPOBATL BO3MOXHOE 3a-
rpAsHeHune.

CepuiiHble npecc-opMbl ANA MUKPOTa6/1eTok 06bIYHO NO3BONAIOT NoAyYaTb Auckn guametpom 0,5 nnm
1,5 mm. Mpecc-chopMy CTaHAAPTHOrO pasmepa 13 MM MOXHO MCMNO/Ib30BaTb ANS MONYYEHUS MUKPOTaABNeToK,
npogenas HeboMbllOe OTBEPCTME B AUCKE, HANpumep, M3 O/IOBAHHON hONbIM, MaHWIbCKOW Gymaru, npomo-
KaTenbHOn unu uabTPoBanbHON 6ymarn TonwuHoi okosio 0,1 mm. OnoBsHHaA dosbra unm ymara 06bIYHO
CNYXWUT B KayecTBe gepxartensa TabneTkn n MoxeT pasMellaTbCs 3a OTBEPCTUEM AepxaTensa MukpotabneTtku
WM Ha CBETOBOM KOHZAeHcope. [lonyckaeTcss UCNO/Ib30BaHNE CBUHLLOBbIX MUKPOAMCKOB.

MpumeyaHund

1 OTBepcTMA 4N MUKPOTA6NEeTOK MOryT ObITb BbINOSIHEHLI C UCNO/Ib30BAHUEM [ibIPOKO/IOB AN Bymari.

2 Ons npaBunbHOM paboTbl HEKOTOPbIX AUCMEPCUOHHBLIX CMEKTPOMETPOB HeobXxoayMa aneptypa pasmepom 1 Ha
4 MM 1 6onee. lMpu MCNOMb30BaHUN CBETOBOrO KOHAEHCOpA MUHUMA/IBHO LOMNYyCTUMas anepTypa yMeHbLIaeTcs [0 pas-
mepa oT 0,5 fo 1 mm B AnameTpe. CnekTpOMETPbI ¢ Npeobpa3osaHneM Pypbe nNpu HeobXo4MMOCTU NO3BO/IAIOT Nosyyarb
CMeKTpbl Yepes aneptypy AgnameTpom 0,5 MM 6e3 1CMOb30BaHKsA CBETOBOrO KOHAEHCopa.

O6pasel, 04eHb MasieHbKOro pasmMepa MOXHO cAenaTtb MPUrofHbIM AN NepemMeleHnss nyTem nepe-
TUPaHUs C Cyxum nopowkom 6pomuga kanus (KBr). Heo6xoanmo ncnosb3oBaTb CNEKTPOCKOMUYECKN YMNCTbIN
KBr, a BpeMsi nepeTvpaHus AO/IKHO ObiTb MUHUMasIbHO HEOOGXOAMMbIM A1 PAaBHOMEPHOrO pacnpefeneHuns
o6pasua B TabneTke. ITOT cnNocob TakkKe WCMOMb3YHT NPU aHafn3e TOHKOTO MOBEPXHOCTHOrO C/105, CHATOrO
Cc TBEPAOro ob6bekTa.
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O6pasey, matepuana TOHKOTO MOKPbITUA MOXHO MONy4nMTb, 06pabaTbiBast MOBEPXHOCTb HaxgauHol 6y-
Maroi Ha OCHOBe cTekna unu kapbuga kpemHusa. CnekTp obpasua Ha NOBEPXHOCTM HaXAauyHON GyMarn MOXHO
nNoNy4YnTb MeToAOM AN (PY3HOr0 OTPaxXeHus, UCNOoJb3ys B KA4eCcTBE 3Tas/lOHa YUCTbIA KyCOK COOTBETCTBYH-
e HaxaauvHon bymaru.

5.5 AHanu3 TBepAbiX BeLLECTB MOXHO MPOBOAUTL, PAacTBOPMB X B pacTBoputene (cm. 6.2). MNonyyeH-
Hblli pacTBOpP MOXHO aHa/n3MpoBaTb HANPAMYK WM UCNOMb30BaTh A48 NepeBofa pacTBOPEHHOro BelwecTBa
B COCTOsIHME, 60Mlee NpurogHoe 4715 aHasnMsa, HanpuMep, N3roTOBUB TOHKYH MJIEHKY UM NOPOLLIOK U3 ranore-
HMOa mMeTanna C HaHeCeHHbIM BeL,ecTBOM A1 NpuroTosneHnsa TabneTtok ¢ KBr nan aHanusa metogom aud-
hy3HOro oTpaxeHus. na nosiyyeHns cnektpa cpaBHEHUS HEOO6XOAMMO MCNOMb30BaTh TOT Xe pacTBOpuUTESb
N Te Xe ycnoBus Nnpo6onoaroToBKu.

MpunmevyaHne — lMepekpuctainnsaumsa M3 pacTeopa WM pacniasa, a Takke npuknagbiBaemoe K 06pa3u,aM
AaBneHne MOryT Bbi3biBaTb N3MEHEHNA B KpVICTaJ'IJ'II/I‘-IeCKOVI CTPYKType mMatepunaia n npuBectn K KSBMEHEHUIO Ha6mo,qae-
MOro cnekrpa.

5.6 HekoTopble TBepAble BelecTBa MOXHO pasMAaryMTb WM pacnnaBuTb, CKaB MexXxay ABYMS He6O0/b-
WKUMKN HarpeBaeMbiMy nnactuHamu m3 KBr, a 3atem uccnepoBatb B CbeMHOM gepxaTtene. CxaTue o6pasua
MOXeT ObiTb BbINO/HEHO CHavana Mexay ABYMS /incTaMu aloMUHUEBOWN (DONbIW, YTOObI NPUNOXUTL 6osee
BbICOKOE faBfieHne. 3aTeM TOHKYI0 MAEeHKY OTAEeNAT OT POo/ibrv 1 aHanM3npyT Mexay CO/eBbIMU OKHaMU.
HekoTopble TBepAble 06pa3ubl MOXHO HapesaTb TOHKMMW MacTUHKaMMW, KOTOpble 3aTeM ycTaHaB/MBaKT B
JepxaTtenb AN MUKPOTabneTok ANns AafibHellero aHanmaa.

5.7 AHann3 HeboNbWKX NIACTUHOK MaTepuana MOXHO NPOBOAMTL, MOMeL,as UX Ha CONMEBYH NAACTUHY
1 pasmelas guagparmy Hag obpasuyom. Mpu 3TOM M coneBas naacTuHa, U gnadparmMa pacnosiaraloTcs Ha
nyTM ogHOro nyya. OnA yaepxumBaHuWsA O4YeHb HeObOoMblWNX 06pa3u0B BHYTPU TOYEYHON gunadparMbl MOXHO
MCMNoNb30BaTb CTaTuyeckme cuibl. B 060Mx criyyasx ycTaHOBKM 06pa3LoB MOXeT HabnwaartbCa paccesHHoe
n3slydeHmne, NockosibKy 06bIYHO 06pasLbl He 3akpbiBalT AvadparMy noaHocTebl. Bosee BbICOKOro kavyecTBa
CNeKTpanbHbIX AaHHbIX MOXHO A06MTLCA NPU WCMNONb30BaHWWM CBETOBOrO KOHAeHcopa (cm. 4.4) wnn UK-
MuKpockona (cMm. 7.4).

5.8 O6pasybl MOXHO MOMel,aTb HE Ha MOBEPXHOCTb COMEBOI NACTMHLI, a yAepXuBaTb Mexay ABYX
TOHKUX JINCTOB NOIMMEPHOrO MaTtepuana ¢ HU3KUM MNOraoWeHMeM NHAPaKpPacHOro U3NyvYeHnsa Ha u3ydyaeMblX
yacTtotax. [ns nonyyeHuss cnekTpoB B 6osiblieil yacTu cpegHein MK-o6nactm MOXHO MCNOAb30BaTb PTOPO-
NNacToBYK JIEHTY, B TO BpPeEMS Kak AN usMepeHuii B ganbHeit WK-o6nactu mcnonb3ylT MNOMAMITUIEHOBYHO
nneHky. O6a matepuana yCTONUMBbLI K 4EACTBUIO MHOMMX KOPPO3MOHHbIX 06pa3L,oB.

5.9 Takxe Hebonblwne obpasubl TBEPAbIX MaTepuanoB MOXHO YAEpXuBaTb Ha MyTW siyya, NPUKNenBs
UX K NOYNpPO3padHoil KNenkon neHTe n ycTaHoOBMB gunadparMy Hajg o6pasuomM. B aTom cnyvyae Heo6xoauMmo
BHOCMTb MONpaBkKy Ha CNEKTP KNeWKOoi fIeHTbl, N1M60 YCTAaHOBMB aHaNOrM4yHyo gmadparmy, 3akpbiTylo Kneinkoi
NEHTOW, Ha MyTW alyya CpaBHEHUS, NGO METOA0M KOMMbIOTEPHOrO BblYMTAHWUS CNeKTpa KNeikon NneHTbl, Nonay-
YEHHOr0 B YCMOBUSX, aHa/loOrMYHbIX YC/IOBUAM MOJIYYEHUS CnekTpa obpasua.

UT06bI N36exaTb HEOHXOAMMOCTN KOMMNbIOTEPHOTO BbIYNTAHWA CMEKTPa KAeWKol NeHTbl, AN YCTaHOBKU
MUKpoo6pa3LoB BO3ne AnadparMbl MOXHO MCNOMb30BaTb MasieHbKME KYCOUKM COMEBOro okHa. OT MCcnosib-
30BaHHOr0 KpucTtassia Conu C NOMOLLbK N1e3BUA OTKasbiBAalOT KyCOYKM pasmepoMm oT 1 ao 2 MM2 U MeHee.
C NoMOLLbi0 30HAA NEPEHOCAT HECKOJIbKO YacTuL, Kes C Kycoyka Keikol NeHTbl (kenaTtenbHO CTaporo) Ha
NPOTUBOMOJIOXHbIE Kpas 3TOW COMeBOl NOKPOBHOW nmnacTuHkn. O6pasel, noMew,alT Hag gvadparmoi n Ha-
KpbIBalOT COMEBOIM nnacTuHkoli. ConeByd MOKPOBHYI MNMACTMHKY NpuaaBnvnBakwT K Anacparme Tak, 4Tobbl
OHa fepxanacb Ha knetw. Kneli n3 ucnonb3oBaHHOTO oparMeHTa N1eHTbl 06/1erYUT CHATME MOKPOBHOW nna-
CTUHKM nocne 3aBeplleHns U3MepeHus.

5.10 Mpn ncnonb3oBaHun metoga HMBO c He6onbwWMM 06pas3LoM ONTUMasibHble pe3y/bTaTbl MOXHO
nonyunTb, ecnu obpasew, pasmelaeTca nonepek anemerHta HMBO. B cnyyae ¢ o6pasyamMmmnm o4eHb MasbiX pas-
MepoB NpeanoyTUTENbLHO pasmelartb obpasel, B TOUKe BXofa syva, 4tobbl NepBoe OTpaxeHue HaxoAuiocb
B MECTe pacnosioxXeHus obpasua.

[na vccneposaHnsa Mukpoo6pasyos Metogom HIMBO MOryT Mcnonb3oBaThCA cneuunasnbHble Npucnoco-
6neHns. Kak npaBuno, anemeHT HMNBO B 3TUX Npucnoco6neHnsax umeeT guameTp ot 140 3 MM, a adhhekTumB-
Has o6nacTb aHanmsa coctasnsieT oT 0,5 Ao 2,0 Mm B AnameTpe, YTO NO3BOJISIET NPOBOAUTL aHa/IN3 MEHbLUNX
o6pasuos, a B cnyvyae anemMeHTa U3 anmasa NpUMeHsATb 60/1ee BbICOKOE KOHTakTHoe faB/fieHune.

Mpu ncnonb3oBaHWKM NPUCNOCOG/EHMIA 3TOr0 TMNa HEO6XO0AUMO cob6nAaTh 0Co6ble Mepbl NPenocTo-
POXHOCTM, MOCKOJIbKY UX KOHCTPYKLUUSA MUCKIOYaeT BO3MOXHOCTb KOHTPO/SA yr/ia najallw,ero CBeTOBOro nyuyka,
NpoHMKalLWero B NOBEPXHOCTb kpuctanna HMNBO, Takum obpa3omM, Ha NOBEPXHOCTb pasjena obpaseu-Kpu-

4
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cTasin HanpaBnseTcsA Ny4YOK CBETa, COAEepPXalunii iyyn nog pasinyHbiMu yrnamu. MosiyyeHHble CnekTpbl Heflb-
39 HaNpsMyl COMOCTaBNATb CO CNeKTpamMu, NoNyYeHHbIMU C NOMOLW bl npucnocobneHna HMABO c¢ perynupye-
MbIM YINIOM MafeHus cBeTa WM CnekTpamu, NOMyYEeHHbIMU B peXxume nponyckaHus. Ecnn akTuBHas o6nacTb
aHanusa (ot 0,5 o 2,0 MM) He NMOSTHOCTbIO conMpukacaeTcsa ¢ ob6pasuom, T. e. o6pasel, MeHblle MOBEPXHOCTU
Kpuctanna, paccesiHHblii CBET MOXeT NPUBOANTbL K NCKaXEeHWo cnekTpa. B o6onx cnyyaax ctaHgapTHOro an-
roputma koppekuun HMBO HepocTaTo4HO A1 NofasBneHus 3Tux 3 PEeKTOB, YTO MOXET NPUBECTU K OWIN60Y-
HbIM pesysibTaTaMm.

5.11 B cnyyae HenogaT/MBbIX TBEPAbIX 06pa3uoB ANs CxaTus obpasya 40 HeoO6X0AUMONM TONWMUHLI
MOXHO MCMNO1b30BaTb AYENKY BbICOKOTO AaB/IeHNSA C afiMa3HbIMW HaKoBaNbHAMU. STOT METO/ ABNSeTCs npeg-
NOYTUTE/IbHBIM MPU HEO6XOAMMOCTU YMEHbLIEHUSA TOMWWUHLI 06pa3LoB, He NOAAAKLWNXCA aHaNU3y C UCNOJIb-
30BaHneM 6onee nNpocTbix MeTogoB. OTBEPCTME B AYelike MMeeT Masbie pasmepbl, NO3TOMY AN NOAyYeHUs
CNeKTPOB MaKCMManbHOro KayectBa Heob6XoAUMMO MCNosb30BaTb CBETOBOW KoHAeHcop unm UK mukpockon.
OfHako aniMas MHTEHCUBHO MOr/10WaeT 3HEePrui0 B UHTeEpBasie BOJSIHOBbLIX Yucesn ot 1900 go 2300 cm"1, uto ge-
naet 370 npucnocobneHne HeNnoAXoAAWMM ANA aHanan3a o6pasuoB CO 3HAYMTENIbHbIM MOrNOWeHneM B 3TOl
o6nactu. Mpu nNpoBefeHUM aHanu3a C NCNOb30BaAHMEM S4YeeK BbICOKOro AaB/ieHUs Heo6XoAUMO y4uTbiBaTb
BO3MOXHOCTb M3MEHEHUA MOpPONOrMn 1 ynopsago04eHHOCTU CTPYKTYpPbl Npu caaBfMBaHum obpasua.

5.12 K gpyrum nogxogawmmMm mMeTofaMm aHasmsa nosiMMepHbIX KOMNO3UTOB OTHOCATCHA MUKPOMUPO-
nm3 (cM. 7.1), nuponuTuryeckaa rasosasd xpomaTorpagpua ¢ MK geTekTuposaHmem (cm. 7.2.2) U aHanun3
rasos, Bblgenswouwuxcsa n3 TI aHanuzaTopa (cm. 7.3).

6 AHaM3 Apyrux BUAOB MaTtepuasioB

6.1 AHanms Xugkmx o6pasyon

AHanM3 Xngkux npob npoBoOAAT C NOMOLbIO XULKOCTHbIX KIOBET, XapakTepusywmnxca Hebobwnm pas-
MEepoOM OKOH M o6bemaMy nopsfka HeCKOSIbKUX MUKPOMMTPOB. pu 3TOM UCMO/b3YIOT cneyuasbHble Npucno-
cobneHus gna yMeHblleHWs gunameTpa CBETOBOro nyyka. O6bem pas3bopHbIX MUKPOKIOBET, NOAXOAALWMX A1
XWAKOCTEW HU3KOI netyvyecTun, coctaBnseT okosio 0,5 MM3 npu ncnosib3oBaHUM NPoKNafkM TOAWUHOW 0,1 MM.

MMKPOCKONMYECKNE KOMMYECTBA HesleTyuynx XUAKOCTENn MOryT 6bITb Takke npoaHasn3npoBaHbl C NOMO-
b0 MUKPOCNEKTPOCKONNN BHYTPEHHETO OTPaXeHWs, B YaCTHOCTW, METOA0M HapyLIEHHOro MOJIHOrO BHYTPEH-
Hero oTpaxeHusa (HMBO).

MHorpga Hanbonee yao6HbIM cnoco60M paboTbl C MUKPOCKOMUYECKMMU KOSTMYECTBAMM NETYUYUX XUAKO-
CTeil ABNSAETCH 3ak/lYeHne MX B ra3oBYl0 KIOBETY C BbICOKMM OTHOWEHMEM AJIMHbI K 06bemy, B pesynbraTe
yero matepuan aHanusupyeTtcs B ra3oBoiil hase.

6.2 AHann3 pacTBOpoOB

6.2.1 B page cnydyaeB npegnoyTuTeNlbHa pernctTpauuns CnekTpoB XULKOCTEN WA TBepAblX BEL,eCcTB B
BMAe pactBopoB. [MoAroToBka pacTBOPOB B MUKPOCKOMUYECKUX KonumuyecTBax TpebyeT 0CO60OW akKkypaTHOCTM,
Kpome TOro, pacTBOpMUTEIN 06bIYHO 3aKpbiBalOT HEKOTOPbLIE YacTu cnekTpa. Horga nx BAUSHUME MOXHO ycTpa-
HATb KOMMNbIOTEPHbLIM BblYMTAHMEM CMEKTPOB WM MCMNOMIb30BaHWEM [ABYX/y4eBOro meTtoja. TuaTesibHbli
noabop TONLWMHbLI KIOBETHI NponyckaHua wunu, B cnydae HIMBO, Tuna ucnonb3yemMoro afieMeHTa, no3sonset
aHanusupoBaTtb pa3baBneHHbie pacTBOpbl (faxe B BOAE) HEMOCPEACTBEHHO C nomouwbio NK-dypbe cnekTpo-
MeTpa uan AUCNEPCUOHHOTO CNeKTpoMeTpa, OCHAaLLeHHOro KoMnbloTepoM. [ns onpefeneHus Hannumsa npu-
Meceil B TeX Xe YCNO0BUAX aHaNU3npYyT KOHTPO/IbHbIE NPO6bLI pacTBOpUTENS.

6.2.2 PacTBOp MOXHO WCMO/b30BaTb ANA MPUrOTOBJ/IEHUS MUWKPOMJ/IEHKA PaCcTBOPEHHOrO BelecTBa Ha
He6onblWoONn nnacTuHe (NPUGAN3NTENBHO 8X8*2 MM), KOTOPYID OCTOPOXHO COCKpebakT, YTOObl CKOHLEHTpU-
poBaTb o6pasel B Heb6onbwoONn obnactn (npumepHo 3*3 MM, a Nnpu ncnosb3oBaHum NK-dypbe cnektpomeTpa
Jaxe meHbwe). MNnacTtMHa fonxHa 6biTb N3roTOBMEHA M3 MaTepuana, MHEPTHOrO K MCMNOJIb3yeMOMY pPacTBO-
putento. KoHgeHcaTbl OT Mukponuponusa (B Kanunnaspe) MOXHO o6pabaTtbiBaTb Takum xe cnocobom. MNneHka
MOXeT OblTb HaHecCeHa HanpsaMyl Ha mukpokpucTann HMBO ans nonyyeHus CNeKTpoB B 3TOM pexume.

6.2.3 Hebosiblwioe KOMYEeCTBO pacTBOpa HAaHOCAT Ha COJIEBOE OKHO C MOMOLLbK TOHKOW Tpy6kM (kanun-
napa). B atom cnyyae Ana nogbema Kansau pactBopa MOXeT UCMO/1b30BaTbCA KanunnapHblii addekt. Korga
KOHeL, kanunnspa kacaeTcs OKHa, pacTBOP YacCcTWMYHO BbiITEKAET Ha ero NoBepxHocTb. [locne aTtoro pacTeo-
puTenb UcnapsalT, OCTaB/ISAS pPacTBOPEHHOE BeLeCTBO B BuAe MukponsaeHku. NMpu Heob6xogumocTu kKanui-
NAPHYHO TPY6KY MOXHO OCHACTUTb HEOONbLIOW rpyweli, NO3BONSAKLWEN BTArMBaTb B TPYOKYy 60NbWMIA 06HEM
ob6pas3ya. Takke MOXHO MCMONb30BaTb HEGOMbLYK nNuneTky MNacTepa.
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6.2.4 PacTBOp MOXHO HaHeCTW Ha MopoLIKOOGpas3HOe TBEPAOE BELLECTBO, HAMpUMep, X/J0pua Kanus
(KCI), pnsa aHanusa metogom ancdy3HOro oTpaxeHus. Takke pacTBOP MOXHO HAHECTM Ha MOPOLWOK 6pomuga
Kannsl, KOTOpbI 3aTeM MOXHO UCMNOMb30BaTb A/s1 U3roToBneHns mukpotabnetkn KBr (cm. 5.4).

6.2.5 [pyroii meTog npeanonaraeT NPUMeEHEHWE MOPUCTOrO TPEYrosibHMKa M3 CNpPeccoBaHHOro Nopol-
ka KBr B CTEK/ISIHHOI amMnyfne ¢ He6ONbLWNUM OTBEPCTMEM B KpbilKe. PacTBopy galT ucnaputbCs, Npu 3TOM
pacTBOpeHHOEe BELECTBO KOHLEHTPUMPYETCA Ha BepLiMHe TpeyrosnbHuka n3 KBr. 3To no3BOMsieT NpoBecTU
hunbTpaymuto agcopbeHTa 1 HaHeceHne o6pasuya Ha KBr 3a oauH 3Tan. BeplwuHa TpeyronbHuka (nocse mcna-
peHus pacTBOpuUTEsst) UCMOb3yeTcs ANA M3roTOBNEHMA MUKpoTabnetkn KBr. Takke Ans NoayyYeHUs cnekrpa
pacTBOPEHHOIO BeL,ecTBa MOXHO UCMNO/b30BaTb MeToA AU Y3HOr0 OTpaXeHus.

6.2.6 [Ona paboTbl C HE6ONbWMUMM 06BEMAMU PACTBOPUTENA MOXHO W3FOTOBUTb MUKPOKANUMSPHYO
KACTb, KOTOPYK MOXHO WMCNO/Mb30BaTh A1 HAHECEHWUS pacTBOpa Ha Manykw njaowajb CO/EBOr0 KpucTtanna.
Korga MukpokanunasipHytl KACTb, COAepXXallyl pacTBop cnabosieTyyero BewecTsa B /IeTy4eM pacTBOpw-
Tene, NomelialdT Ha NOBEPXHOCTb COJIEBOI MAACTUHbI, LWETUHKU MUKPOKACTU yAEepXWBalT XUAKOCTb B He-
6onbwoi obnactu. Takum o6pa3om, HeneTyyee pacTBOPEHHOE BELeCTBO OCTaeTCs Ha OrpaHUYeHHON 06-
nacTu cofieBOi NaacTWHbl B TOTOBOM A8 aHanM3a BuAe. VIicnonb3ys CTEpeoMUKPOCKON, pacTBOP HAHOCAT Ha
KpucTann, Kacasacb Kpuctasnna TOJ/IbKO CTEKISIHHbIMW BOSIOKHaMW. OrpaHu4nTb pacnpocTpaHeHWe pacTeBopa
MOXHO C NMOMOLLbK HEGONbLUINX YINY6EHNA B KpUCTase, BbIMOSIHEHHbLIX OCTPUEM WUIbl.

MpumMedyaHne — MUKPOKANUANAPHYK KACTb M3roTaB/MBalOT cnegyowpym obpasom. Mydok (o1 20 go 30) Bo-
JIOKOH CTeK/10BaTbl BCTaB/IAOT B TOHKOCTEHHYHO MUKPOKaNWINAPHY TPYOKy. DTOT KOHeL, Tpy6kuM, Bpallas, HarpesaioT B
nAaMeHn MUHMATIOPHONM ropesikv A0 ChiaBfieHUs BOJIOKOH C TPYOKOM (4151 3TOr0 MOXET MOTpe6oBaTbCsA HECKOIbKO Mo-
MbITOK, NOCKOJIbKY MPW CAWLLIKOM 6/IM3KOM PacrofiOKEHUN K NamMeHn Nerko onasivtb BOJSIOKHA). locne Toro, kak BOSokHa
3aKpenuanch B Tpy6ke, 1x obpesatoT, OCTaBNAs HECKO/IbKO MUIIMMETPOB A/INHbI.

6.2.7 Ecnu B pacTtBopuTesie COLEPXUTCS GONbLIOE KOMMYECTBO BELLECTB, OHM OyAyT BbiNagaTb B Oca-
[OK Ha KOHLax BOJMIOKOH. B 3aTOM cnyyae pacTBOpPEHHOE BEeLEecTBO M3BMEeKaloT, pacnpefensioT Nno noBepx-
HOCTW OKHa M Nnomew,awT Hag Avadparmoin Ans aHanusa. A1 NOBbILWEHUS YYBCTBUTENILHOCTW Mpoueaypy
HaHeCceHus pacTBopa Ha Kpuctana npy NOMOLLU MUKPOKMCTU NPOBOASAT MHOTFOKpaTtHoO. YTo6bl CKpbITb OCTasb-
HYI0 YyacTb KpucTannaa, UCNonb3ylT gvadparMy COOTBETCTBYHLLEro pasMepa, Wanm aHanu3umpyT obpasel c
nomolubio MK-mumkpockona.

6.2.8 [N HaHeCeHUss MUKPOTrpamMMOBLIX KOSIMYECTB 06pasu0B Ha rasoreHuAbl LLe/IoYHbIX MeTasnsioB
MOXeT Mcnonb3oBaTbCa MeTod nuodunmnsaunmn (cyb6nmmaunoHHon cywkn). CybnmmaunoHHas cyllika 3ak/w-
yaeTca B yAaneHun pacTBOPUTENS U3 CMEcU Npu HU3KOM TemnepaTtype, 06bl4HO B Bakyyme. CnekTpbl MO-
hNM3nMpoOBaHHbIX MaTepuasioB 3a4yacTylo OT/IMYAKTCHA OT CMEKTPOB TEX XE MaTepuasioB, M3MeJIbYEHHbIX C
ranoreHnaoM LWenovyHoro Metanna. lNpegBaputenbHoe NOKpPbITME NMODUAN3ALNOHHONK TPybKM cnoem 3amo-
POXEHHOro BOLHOrO pactBopa rasoreHma LWeno4yHoro metanna MUHUMU3MpYeT noTepu ANs HEKOTOPbIX TU-
noB o6pas3uoB, BO3HUKaKOLWME M3-3a aACOPOLUM HA MOBEPXHOCTU cTekna. Jinogunmsaynsa Hepegko npusoguT
K 3arpsAA3HeHunto0 BeuiecTBa (Hanpumep, OT 06paTHOro Te4yeHMs Hacoca), M03TOMYy TpebyeTcs nNpoBepka ¢ NOMO-
b0 KOHTPOJ/IbHbLIX NPO6 MopoLwkKa rasoreHnga wenovyHoro metanna. HeobxogMmo yunteiBaTb, YTO AaB/ieHMe
napoB HEKOTOPbIX TBEPAbIX BELECTB AOCTATOYHO, YTOOLI B npouecce nnoduamsaym Koamy4ecTso obpasua
YMEHbLMNNOCH BN/IOTh A0 €ro NOJIHOTO yAaneHus.

7 Ocob6ble BUAbl aHa/In3a

7.1 MwuKponuposnuns TBepabix 06pa3LoB

Mnponns yacTo Mcnonb3yeTcs 415 NOSYYEHUs CMEKTPOB Takux MatepunasioB, kak Hano/IHEHHbIE Yrepo-
[OM KayuyKku, KOTOpble C/IUWKOM HEenpo3payHbl WKW CUIbHO HANOJHEHbI, YTO6bI NOSYYNTb CNEKTP KaKUM-1M60
ApyrMMm cnoco6oM. OnTuManbHbI MeToA NMponnsa obpasua 3aBMCUT OT ero pasmepa.

Camblii npocToii cnoco6 MuKponuponusa npeanonaraeT UCNO/b30BaHWME OAHOPA30BOW CTEKISHHOM
nunetkn. O6pasel, NnoMewatT B NUMNETKY U NEPEHOCAT B MECTO CYXEHMUSA, MOCNe Yero WMPOKUIA KoHel, rep-
METUYHO 3anauBarT nog AeNCTBMEM HEGO/bLIOro njaaMeHu. MNocne oCTbiBaHUA 3amnasiHHOTO KOHUA noaumep
NepeHocsT B 3TOT KoHel,. O6pa3el, MeA/IeHHO HarpeBatT, nosiyvyas NPoAYyKTbl NMPONM3a, KOHAEHCUpYyLWwmnecs
Ha CTeHKax nuneTkn. YacTb NUNeTKU, codepxallyro 307y, yaansoT, genana Haapes mexay 30/0A U KoHAeHca-
TOM 1 pasnambiBas Tpybky. 3ateM go06aBnsAOT OA4HY Kanal pPacTBOPUTENA, cnAMBas BCe NPOAYKTbI NMUponunsa
Ha CONeBYI0 NacTUHY A1 aHanusa.

Mcnonb3ysi BMECTO NMUMETKU KanUANAPHY TPYGKY, MOXHO NMUPONM30BaTb OYEHb Masoe KOMYecTBO Ma-
Tepuana.
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LNna nonyyeHus cnekTpa YyacTulbl, UMEKLEeR CANWIKOM Masble pasMepbl, YTO6bl NOMYYUTb A4OCTATOUYHO
NPOAYKTOB NMpPO/iM3a B pamMkax 06bIYHOTO MMPOJIM3HOTO aHann3a, MOXHO MCNOJ/Ib30BaTb MUKPOKANUISPHYIO
KMctb (cm. 6.2.6). HacTuuy nomewiaoT B KOHEL KanuansipHOW KACTW, yAa/leHHblli OT BOJIOKOH, U nepeaBuratT
K LeHTpY Tpy6kun. KoHel Tpy6kn 3anamBatoT. TpyOKy BpallardT B6/IM3M MUKPOMSAaMEHM B 30HE YacTULibl, YTOObI
nMposn3oBaTb obpasel, He gonyckas pacnnaaBfieHuss TpyOku. 3anasiHHblIi KOHel, TPY6KM C 30/10/ OTpe3atoT,
BTSIrMBAIOT B TPYOKY MUKPOKAN/IO YMCTOrO pacTBOPUTENS A1 PacTBOPEHMA NPOAYKTOB nuposiv3a. 3aTem wuc-
NoNb3yT KACTb ANA HAHECEHUs pacTBOpa Ha KpucTasl.

7.2 CoBmMmelleHMe VIK cnekTpockonmu ¢ XxpomaTtorpagouyeckumm Mmetogamum aHanmaa

7.2.1 O6LWwWe NosIoXeHNs

CoBmeuieHne WK cnekTpockonuum ¢ xpomatorpacuyeckuMmn Metogamu Mo3BOsieT MPOBOAUTL pasge-
neHne n naeHTudukaumio KOMNOHEHTOB cMeceil. K xpomaTorpadmyeckum MeTogam, 4acTo UCNOJIb3YyeMbIM
BMecTe C aHanusom dpakyuii metogom WK cnekTpockonuu, oTHocATca rasoBas xpomatorpadus (MX), Bbl-
CcoKoahpekTMBHAA XMAKOCTHas xpomatorpadgusa (B3IXKX), cBepxkpuTuyeckas dpawumgHas xpomaTtorpadgus
(CPX), ToHKocnoiHaa xpomatorpadusa (TCX), a Takke bGymaxHas xpomatorpadusa. B canyyae X N CoX
naeHTUKaLma 06bIYHO BbINOJIHAETCSA B PeXMMeE peasibHOro BpeMeHu ¢ nomolblo NK-dypbe cnekTpoMeTpa,
a aHann3 coeguHeHni, BblAENEHHbIX APYTMMK XpomaTorpaduyeckumMn metogamu, NpoBogAT npu nepuoanye-
ckom oT6ope npob.

7.2.2 AHanna raszoxpomaTtorpacuueckmnx pakumnii

FaszoxpomaTtorpadgumyeckne ppakymmn 06bIYHO M3yyaloT HEMOCPEACTBEHHO B BUAE ra3oB B COBMELLEHHON
cucteme FX/MK, B KOTOpOW rasoBbii xpomaTtorpac Hanpsimyto npucoeamHeH kK VK-dypbe cnektpomeTpy, a
Bbl€NEeHHble KOMMOHEHTbl aHaNM3MpyTCA B ra3oBOil (dase Mpu BbIXOAE M3 XpomMaTorpaduyeckoil KOMOHKW.
C NOMOLLbI NUPONNTUYECKON ra3oBoi xpoMaTorpadgun ¢ MK geTekTnpoBaHNEM BO3MOXHO aHanu3npo-
BaTb NPOAYKTbI NMPOSN3a TBePAbIX BELLECTB.

FasoxpomaTtorpadguyeckmne pakymm MoryT Takke 6biTb 0TOGpaHbl A5 NOCAeAylolWero aHaamsa meTo-
fom WK cnekTpockonuu nyTeM MponyckaHMs MOTOKa Ha BbIXOAe M3 ra3oBOro xpomartorpadpa yepes pacTBopu-
TeNb, NOPOLKOOGpa3HOe TBEpPAOE BELLECTBO WM OXNax4aeMyto f0BYLWKY. AnbTepHaTMBHasA npouejypa aHa-
nunsa metogom X/VK noapasymeBaeT ynaBfvBaHWe B peasibHOM BPEMEHW CYyGMUKPOrpaMMOBBLIX KOSIMYECTB
afarta Npu HW3KMX TemnepaTtypax. HekoTopble cepuiiHble KpUOTreHHble cUCTeMbl obecneunBalT nNpepensl
o6HapyXeHnss meHee 1 Hr.

MpnmeyaHne — dpakumm, nosyvyeHHble ¢ NOMOLLLIO OXﬂa)KAaEMOVI NNIOBYLUKKX, nosiaratoT MHOTOKOMMNOHEHTHbI-
MU, NOokKa He AO0Ka3aHO 06paTHO€.

7.2.3 AHann3 dpakuuin XXMAKOCTHOW XpomaTorpacum

Mpu npoBepeHuMn aHanusa pakyuii XUAKOCTHOW XpomaTorpadum meTtogom WMK-cnekTpockonum He-
06X0AMMO YUYUTbIBATb MHOXECTBO (pakTopoB. Bbixof XXX MOXHO Hanpsmyi coefuHATb ¢ UK-®ypbe cnek-
TPOMETPOM C MOMOLLbI MPOTOYHbIX KOBET WUAWM cneuumann3npoBaHHbiXx npucnocobnexnin HMNBO. Kpome Toro,
BbIXOAfAWMe hpakuum MOryT 6bITb HaHeceHbl Ha WK npo3payHblie NOPOLWKWA UM MOABUXHbIE NOANOXKUA ANA
aHannza meTogamMy CnekTpockonuu AU Yy3HOro oTpaXeHns Unm oTpaxeHUsa-nornoweHuns.

HeobxogMmo nNposiBNsATb OCTOPOXHOCTb NPU UHTepnpeTauun pesynbtatoB XXX/MK, nocKosibKy MONoCkI
NOrNoLWeHNs pacTBOPUTENA MOryT nepekpbiBatb 061acTu cnekrpa, Heo6xoAnMble A5 NPaBUIbHON MAEHTU-
mvkaunum Unn UHTepnpeTauun cnekrpa aHaanusnpyemoro BeuwectBa. Takke B meToge XX X/UK yacTo BcTpeya-
eTCs B3aMMHOe 3arpfi3HeHue n pasMbiBaHWe rpaHul, nuka.

Ceepxkputnyeckyto daongHyto xpomartorpaduio (CPX) MoxXHO Takke coBmelaTb ¢ NK-dypbe cnek-
TpomeTpoM. CyLlecTBYHOT CUCTEMbI C MPOTOYHbLIMWU KIOBETaMW BbICOKOTO [aB/IeHUs, a TakKxe C yAasleHueMm
pacTBopuTens, obecneunBarowme npesenb YyBCTBUTENbHOCTM OT 10 fo 40 Hr.

7.2.4 AHanus pakunii TOHKOCNOWHOW XpomaTorpadum

Kak npaBuio, nsTHa, cojepXxalwue wuccrefyemble KOMMNOHEHTbl, cobupalT BMecTe C afcopb6eH-
TOM, cockpebas WX C MAacTUHbl; KOMMOHEHTbl MOXHO BblAENUTb NyTEM 3KCTpakumu noaxoasdwunm ansa WK-
CNEeKTPOCKONUN pacTBOpPUTENIEM, & CNEKTP pacTBopa PerncTpupyroT o6bl4HbIMU MeTogamu. Mpu Heob6xoLnMO-
CTW CNEeKTp pacTBOPEHHOrO BellecTBa MOXHO MOMY4YWTb MOC/E €ro nepeHoca Ha NMOPUCTbI TPEYrosbHUK U3
KBr (cm. 6.2).

OKCTpakuMsa BelwecTBa nepej ChNekTpasbHbIM OnpefeneHneM aHau3Mpyemoro KOMMOHEeHTa Tpe-
6yeTcs MOTOMY, 4TO CTaHAapTHble agcopbeHTbl ana TCX (cunukarenb W OKCUA a/loOMUHMA) noraowakwT
MK-n3nyyeHne. Jna HEKOTOPbIX CUCTEM B KayecTBe aAcopbeHTa MOXHO Mcnosb3oBaTb 6pomug kanus (KBr).
B Takux cnyyasx nocne onpegenexHus obnacteit KBr, cogepxawux aHannsnpyemMble KOMMNOHEHTbI, aACOP6GEHT
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cockpebalT 1 NM60o rotoBAT TabneTky KBr ctaHgapTHbIM CNOCO6G0OM, NM6B0 PEerucTpupytoT cnekTp MeTonoM
AnddysHoro oTpaxeHus. CywecTByOT aBTOMaTU3MPOBaHHbIE CUCTEMbI 3KCTPaKUUU ANA aHann3a MeToAOoM
AN PY3HOro oTpaKeHus.

MprmedyaHune — KoNMUECTBO aHa/IM3MPYEMOTO BELLECTBA B NATHE MOXET OKa3aTbCs HeA0CTaTouHbIM A5 Mo-
JTyYeHUs1 KaUeCTBEHHOTO crekTpa. B aToM c/iyyae 06bl4HO pacTBOp 06paslia HAHOCAT Ha niacTuHy TCX B BuAe MOMockl,
BbIENAS OOLLYI0 3/IHOMPOBAHHYIO MOJSIOCY, B KOTOPOI pacrnofiaraloTcs UCKOMble KOMMOHEHTbl. OAHWUM 13 BapuaHTOB Me-
Topa TCX siBNsSieTcs NporpaMMuUpyeMoe MHOTOKPATHOE 3/110MpoBaHue, Mpu KOTOPOM XpomaTtorpadusi BbINOJHSETCS 3a
HECKO/IbKO NMPOXOZO0B, NPU 3TOM NsiTHA 06pa3La KOHLEHTPUPYIOTCA Tak, YTo AOCTUraeTcs [A0CTaTo4YHOe KOIMUYECTBO Belle-
CTBa A/151 NOJyYeHUs UAEHTUPULMPYEMbIX VIK-CnekTpoB.

KonnyecTBeHHY0 WAW MOMYKONIMYECTBEHHYHO OLLEHKY KOHLEeHTpauui MOXHO MPOBOAMTbL NyTeM MPSAMOro
CpaBHEHNA MHTEHCMBHOCTM NOJ1I0C nornoweHna anAd Heun3BeCTHOro o6pa3u,a CO 3HayYeHundamMun, noJsily4yeHHbIMn
0719 KOHTpOJIbHOro o6pasua.

7.2.5 AHanus dppakymini 6ymaxHon xpomaTtorpacpum

B 6ymaxHoOin xpomaTorpaduy aHanmsnpyembie 0651acTu BbipesaloT us bymarn. 3atem chpakymm moryT
ObITb BblAENEHbl 3KCTpakuunel pactsoputenem (cMm. 7.2.4) naym npoaHasnM3vMpoBaHbl HaMpPSMYK C MOMOLLbH
NK-cnekTpockonuu oTpaxeHusi. B nocnegHem cryvyae gns ycTpaHeHUss BAUSHWUA OYMadKHONW NOAJIOXKKM MC-
NONb3YyKT BblYNTAaHNE CMNEKTPOB. CI'IeKTp CpaBHeHUA, l/ICI'IOI'IbSyEMbIﬁ Ansa BblYNTaHUA, H606XO,EI,I/IMO nony4vyartb
OT nncTta 6ymarn, 06paboTaHHOro NCMNO/Ib3yEMbIM PacTBOpUTENEM.

7.3 AHanuns rasos, Bblgensawowmxca u3 TI aHanusatopa

Mo mepe HarpeBaHwss obpasua B KOHTPoO/MpyemMol aTtmocdepe B pamkax TepMOorpaBuMeTpuyeckoro
(TF) akcnepumeHTa B MOMEHTbI NOTEPU MAacchl U3 obpasLa BblAeNATCa rasbl. BoigeneHHblie rasbl oT6MpaloT B
BME KOHAEHCUPOBAHHOWN hasbl WM NPONycKaloT Yepe3 TPAHCNOPTHYI0 JIMHUIO B ra30BYH0 KIOBETY CnekTpoMe-
Tpa. JocTynHbl Kak npuctaBkn TI/UK gna VK-dypbe cnekTpoMeTpoB, Tak 1 psig KOMOUHUPOBaHHbLIX NPM60POB
Tr/WK. Takoe o6opyaoBaHue No3BONAET ONpeAensaTb BblAeNeHne HeKOTOPbIX MHANBUAYAbHbLIX Fa30B faXxe B
cocTase cmecu. C nomouwbio NK-®ypbe cnekTpoMmeTpa MOXeT OblTb JOCTUTHYTO OBGHApPYyXeHne MUKporpammMo-
BbIX KO/IMYECTB BbIAENEHHbIX ra3oB, 4YTo ANA obpa3ua maccoii 10 mr cooTBeTcTBYEeT notepe macchl B 0,01 %
(cm. TOCT P 57988).

7.4 NHdpaKkpacHas MUKpocKonus

7.4.1 O6wme NonoxeHns

WK cnekTpbl, NOyYeHHbIE C MOMOLLbI MWKpOCKONa, NPonyckarLlLero nHppakpacHoe nsnyyeHne, MoryT
CYLLEeCTBEHHO OT/IMYATLCS OT 06bIYHbIX CNEKTPOB. MNM0O3TOMY HEO6XOAMMO YyAensiTb BHUMaHWe TuwaTeflbHOMY
[OKYMEHTMPOBAHUID 3KCMEPUMEHTA/IbHbLIX YCIOBUIA, NCNOMb3YEMbIX MPU MOSYYEHUN CNEKTPOB C MOMOLLLbIO WH-
hpakpacHoih Mmukpockonuu. Hanbonee BaxHbIM (PakTopoM siBnseTcs gudpakuna nHpakpacHoro n3syvyeHus.
MonepeyHble pasmMepbl n3MmepsembiX 06pa3y0B MOryT coBnagatb N0 pasMepy C A/IMHOW BOJSIHbI U3/yYeHus,
MCMNONb3YyeMOro ANA Ux aHanusa. MockonbKy aHanmampyemas o6nacTb onpefenseTcs nyTeM 3KpaHUpoBaHUS
B M/IOCKOCTU U306paxeHuns, a ancpakymsa nsnyvyeHns BAMSET Ha NoyvyaeMble CNEeKTPbl, 3TO MOXET NpUBOAUTL
K NCKaXXEeHNAM CbOprI Nnosioc UAN NX OTHOCUTENbHO MWHTEHCUBHOCTW, NN KU TOro, KU Apyroro.

Mpu npoBegeHuMn uccnepoBaHuii ¢ nomowblo MK-MmMKpockona Heo6xoAMMO perucTpupoBaTh Creayto-
e aKkcnepnMeHTasibHble napamMmeTpbl:

- aHanuMsupyemyto nnowanb o6pasuya;

- pasMep ¥ TMN YyBCTBUTE/ILHOIO 3N1EMEHTA [eTeKkTopa,;

- PEXMUM MONYYEeHUS CMeKTPOB (NponyckaHue WanM oTpaxeHwue);

- reoMeTpuyeckne napameTpbl o6pasua M MeTod Npo6onoaroTOBKMY;

- hopMy, pacnonoxeHue U TUM UCNONb3YEMbIX Anagparm.

Heob6xo4MMO Takxe perncTpupoBaTb criefylolme napaMmeTpbl 060pyA0BaHWA: CNekTpasbHOe paspelle-
Hue, Bpema cbopa AaHHbIX N XapaKTepUCTUKM 3TaNOHHOrO (POHOBOTO cnekTpa. Kpome Toro, B NPOTOKO/ 3aHO-
CAT Ntobble KOMMNbITEPHbIE MAHWMYNALWMA CO CMEKTPOM, Hanpumep, NpoBeAeHNe Koppekunn 6a30BOR NMHUK
WUNN BblYUTAHUS CMEKTPOB.

MpocTpaHCTBEHHOE pas3pelleHne MUkpockona, ucnonsaywouwero UK nsnyyeHme, orpaHmunsaeTca BAuUs-
HUeM Audpakumuy M3/Ty4eHUss C OTHOCUTE/IbHO 60MbLIOIN AJIMHOW BOMHbLI. DTOT 3P EKT AN pakuUnmn yBenmuu-
BaeTCs C yBE/IMYEHUEM A/IMHbI BOJIHbI U NOTOMY OCOBEHHO 3amMeTeH Npu BOJIHOBLIX Ynucnax meHee 1000 cm-1
(pnuHax BonH 6onee 10 mkm). O6nacTb o6pasua, B KOTOpPOi cobupaeTcss U3NyvyeHue, yBesiMumBaeTcs C yBe-
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JINYEHNEM AJIMHbI BOJIHbI, TakKUM 06pa3oM, Mojlydaemble CMeKTpbl COOTBETCTBYHOT aHa/M3Mpyemoi o6nactu
o6pasua, yBenmumMBarwlLencs ¢ ysesmueHneM A7INHbI BOHbI.

MpumedyaHne — lMpu POPMMPOBAHNM N30OPAKEHMNS ONTUYECKOW CUCTEMOI 3HEPrust U3 TOUKU NPUXOAUT He B
TOUKY, & B LleHTpaslbHOe ApKoe NATHO C PAAO0M TEMHbIX W CBET/bIX KOMeL,. Fpkue Kornbla HasbiBatoT AMdPaKLMOHHbIMN
MakCMyMaMu, Uan fienectkamm, 1 OHW COAEepPXaT SHEPruno U3 NCXOAHONM TOUKK. [1a 1060l He3aTEMHEHHOW ONTUYECKO
cuCTeMbl NPUMEPHO 85 % 3Hepruu U3nydyeHus MNPUYXoAWTCA Ha LeHTpasibHblii MakcumyMm. (O6bekTVBblI MHGIPaKpPacHbIX
MWKPOCKOMNOB MMEIT LEeHTPasIbHOE 3aTEMHEHUNE, CHKAIOLLIEE KavKyLLeecsl U3flydeHne B 31O 0671acTh, 06bIYHO NPUGAN3N-
TenbHO Ha 10 %.) OcTaBlascs YyacTtb MHPPaKpacHOro M3nydeHns NpuxoauTCs Ha sipKMe KOMbLa, KOTOpble OKa3blBatoTCs
3a npefenammn onTUYECKOro M3obpaxeHus 1, TakuMm obpa3oM, MOryT HenpeaBUAEHHO MNoraowaTbecsa YyacTamy obpasua,
€C/n ero pasvepbl NpeBbIaT pasMepbl Ucnonb3yemolt avadparmbl. [na nnacTpauun BANSAHUS OrpaHnyeHns paspe-
LIEHNA Ha MHAPaKPACHY0 MUKPOCKOMNWIO, PacCMOTPUM Camyto 60/bLUYH aHaIM3npyemyo AIMHY BOSHbI MHDpaKpacHoro
AvanasoHa, Hanpumep, 20 MkM (BosiHOBOe umcio 500 cm-1). Mpy noacTaHOBKE TakoW A/IMHbI BOSHbI B ypaBHeHUe andp-
pakuum BMeCTe C YWC/I0BON anepTypoil 0,5 pacuyeTbl NOKasbiBatOT, YTO A1 TOUEYHOTO MCTOYHMKA MEepPBOE TEMHOE KOSbLO
OyAeT HabnaaTbCa Ha paccTosHMM 24 MKM OT Kpasi obpasua. lMocnepyrowme TeMHble Konbua 6yayT Habawaatbea Ha
pacctosHuun 44, 64 1 84 mkm. MpumepHo 5 % OT N3/Ty4eHUa TOYEYHOIO UCTOYHNKA COXPaHAEeTCs 3a npeesiaMmym YeTBepToro
TEMHOrO KofbLa. Ha npakTvike, KOHEYHO, UCNO/b3yeMbIi UCTOYHWK UMEET 3HAUUTENbHbIE pa3Mepbl.

JonyckaeTcsa ncnonb3oBaTb NPMCNOCO6GIEHNS AN MUKPOCKOMOB, NO3BOSAKOLWME PETUCTPUPOBATL CNEK-
Tpbl B pexume NponyckaHus, korga nyy cBeTa NPOXOAUT Yepel M/IOCKOCTb obpasua, Uanm B pexume oTpaxe-
HWSI, KOrga CBETOBOW /lyy OTpaxaeTcs B M/IOCKOCTM o6pasua. OTpaxeHne MOXEeT NMPOoMCXoAMTb OT MOBEPXHO-
cTn obpasya, OT oTpaxatwlLlieih NOANOXKA UM OT 06enx NI0CKOCTEN.

Takme npucnocobnexHns ana MK MukpockonoB MNO3BOMSKT pas3MmeliaTtb anepTypHyl gnadparmy nepe-
MEHHOro pasmepa B MJ0CKOCTU(AX) n3obpaxeHus obpasuya Ha ONTUYECKOW ocu MMKpockona. DyHKUMSA 3TON
AnadyparmMbl COCTOUT B OFTpaHWYeHMN aHanusupyemoli o6nactn o6bpasua. MNaockocTb U306paxeHns, B KOTOPOIA
ycTaHaB/MBaeTcsa gunadparma, CoOnpsiXeHa C MJ0CKOCTb0 o6pasua, U ee pasMepbl ONpeaensarnTcsa yBenmye-
HMEM ONTUYECKON CUCTEMBI, YTO MO3BONSAET MCNOb30BaTh OTHOCUTENBHO 60/MbLIYID Anadparmy Ans aKpaHu-
poBaHua obpasua He6GONbWOro pasmepa. JOCTYNHbl KPYr/ble U NPAMOYrO/ibHble perynmpyemMble anepTypHble
Anadparmel. Ona yBennvyeHus ¢oTOMeTpuyeckold TOYHOCTU MpW perucTpauun CnekTpoB reoMeTpudeckKyto
KOHUrypauuo guadparmbel cnegyet BbibupaTtb B MakCMMasrbHOM COOTBETCTBUM C (DOPMOIA aHaNM3npyemoi
ob6nactn obpasua, NOCKOMbKY M3/y4yeHue, He npoweawee yepes obpasel 1 nonasBllee Ha AEeTEKTOp, Npuse-
[EeT K NCKaXXEHU MWHTEHCUBHOCTW OTHOCUTE/ILHOIO MOMMOLWEHUS.

JononHutensHy anadgparMy MOXHO pa3MecTUTb B NJIOCKOCTM M306paxeHus nepep obpasyom, 4To6bI
Anacparma 6bina n nepeg o6pasuom, 1 nosagun Hero. Pasmepsl aTux gnadparm AO/KHbI 6bITh 04NHAKOBbLIMU.
Mpu ncnonb3oBaHUM MUKpOcKona, 060pyA0BaHHOIO ABYMS anepTypHbIMU AnadparmMamMmu, B pexuMme oTpaxe-
HUS1 N3ny4yeHue 06bIYHO NPOXOAUT Yepes OA4HY U Ty Xe Anacdparmy 40 B3auMMoZencTBnsa ¢ obpasuomM u nocne,
T.e. ogHa gnadparma BbINOSIHAET 06e PYHKLUN.

[ns nonyyeHns KkayecTBEHHbIX pe3y/ibTaToB HEO6X0AMMO NOAAEPXMBATL ONTUYECKYIO COr1acoOBaHHOCTb
VK mukpockona. TpaekTopun ny4ykoB MHpPaKpacHoro n BUAUMOIO U3yYeHUs [OMKHbI ObiTb KOM/IMHEAPHbIMU
n napdgokanbHbIMU; B NMPOTUBHOM C/lyyae MoJjlydyeHHble CMeKTPbl MOTYyT OTHOCUTbLCSA He K TeM 06n1acTsaM, KOTOo-
pble 6611 N3yvyeHbl BU3yasnbHO. MNpouesypa reoMeTpMyeckoro corfiacoBaHns ANa MUKpockona, paboTatolero
B pexume nponyckaHus, npeanosiaraeT NpuMeHeHWe HebOoNblOoW AnadparMbl, 06bIYHO AMAMETPOM OKOJ0
100 mkm, B gepxaTtene obpasuya. Pacnonoxus Takyw guadparmy B gepxaTtene obpasuya, ycTaHaBavBawT
OfHY WM ABe AWCTaHUMOHHbIE guadparmbl Takoro xe pasmepa, kak u guadparma B gepxartene obpasua,
M BbICTaBMAT 3TN Anadparmbl BU3yasbHO Tak, 4TOObl OHWM HaxoAuWAUCb Ha OAHOW NuHMK. lMepeknwyarT B
MHgIpakpacHbIin pexum u, cobnogas ykazaHus npousBoauTens, Ao6MBarTCA MakCUManbHOW MHTEHCUBHOCTHU
MH(pakpacHoOro n3nyyeHus yepes amacparmbl. Mocne aToil peryIMPoBKM NPOBEPSIIOT COXpaHEHWE KOJI/InHe-
apHOCTM BUAMMOrO CBeTa M MHpakpacHoro nsanyveHus. Mpoueaypy NOBTOPSAIOT Yepes perynspHbie nHTepsa-
Nbl BPEMEHMU.

Ocoboe 3HayeHMe UMeET KOHUEeHTpaLnsa NepBMYHOro M BTOPUYHOIO 3epkas ob6bekTuBa KaccerpeHa nnu
CBETOBOr0 KOHAEHCOpa, WAu v Toro, u Apyroro. PerynnpoBka ONTUYECKOW CUCTEMbI MH)PaKpacHOro MUKpO-
ckona 6e3 onpegeneHHbIX NHCTPYKUMA N0 AOCTUXEHUK HEOOXOAMMOM reoOMeTPMUYEeCKOn COrnacoBaHHOCTU He
ponyckaercs.

7.4.2 OcCO6eHHOCTU MOAroTOBKM 06pas3LoB

[ns BbINONHEHWS KayeCTBEHHbIX CMEeKTpasibHbIX U3MepeHuli Heobxoamma npasusbHas NoAroToBka 06-
pasuoB.

Bonpocbkl oTbopa, 06paboTKM M yCTaHOBKM MUKPOCKOMMYECKMX 06pa3L,oB He06X04MMO paccmaTpuBaTb
B KOHTEKCTE reoMeTpuyeckmx napameTpoB obpasua, Heobxoaumbix ansa VK-cnekTpanbHbiX ndMmepeHuii. Ans
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NHpakpacHbIX U3MEpPEHU A opraHNnYecknx MaTepuasioB B pexnmMme NponyckaHua Hanbosiee NpeanoYTUTE bHbI
obpasubl TonuwmnHom ot 5 go 20 Mkm. bonee ToncTble o6pasubl NPUBOAAT K NoTepe geTanusaymm B 061acTsax
WHTEHCMBHOIO MOI/IOWEHNST U UCKAXKEHUID KO3 (PULNEHTOB MNOMNOLEHNA. HecmMoTpsi Ha NpUHUUNUAIbHYIO
BO3MOXHOCTb aHanm3upoBaTb o6n1actu pasmepom 10x10 MKM, aHanu3 6onee KpynHbiXx o6nacTteli no3sonsiet
noslyyatb cnekTpasbHble faHHble C 60/1ee BbICOKMM OTHOLEHWEM CUTHas-WyM. YTo6bl MakcMMasbHO CHMU-
3UTb adhhekTbl ANAPPaKkUMM, HAaUMMEHbLUWNI IMHERHbIA pa3Mep obpasua AO/HKEH NpubanM3nTesnIbHO B NATb pas
npeBblWaTb UCC/eAYEMYO ANMHY BOJIHbI MPU MCNONb30BaHUM OA4HOI AnadparMbl U B ABa pasa npu UCnosb-
30BaHMMN ABYX AUCTAHLUMOHHbLIX anadparm (cM. npumedaHue). Mo BO3IMOXHOCTM cnepyeT BbibMpaTb TOHKME
04HOpPOAHble 06pa3ubl C MakCMMasabHO 60/1bLWON aHann3npyemMmol o6nacTbio. MakcuMmanbHas BefiMvMHa aHa-
nusnpyemolii o6nact onpegensieTcs onTUKOA MUKpockona/cnekTpoMeTpa U pasMepoM YyBCTBUTENbHOTO ane-
MeHTa. B 60/bLUIMHCTBE cyliecTByOLWMX cucteM MK-MUKpockonuu MakcumanbHas aHanusupyemasi o6nactb
cocTaBnset 250x250 MKM, HECMOTPSA Ha TO, YTO pa3Mepbl 06pa3Lo0B MOryT ObiTb BO MHOI0 pa3 6oblue.

MprmeyaHune — dakTUUECKMe 3HaUYEHNUs1 pa3MepoB 06pa3oB, NO3BO/ISIOLME CHU3WUTL BUSIHUE AMGPaKLWK, 3a-
BUCSIT OT YNC/IOBOIA anepTypbl UCNO/b3yEMOro 06beKTMBa MUKpOCKona. Hanpumep, npy umiciioBoit anepType 0,5 npumMepHo
95 % najatoLLero n3yyeHus GyaeT NPoXoAuTb Yepes 3aflaHHyo aHa/IM3npyeMyto 06/1acTb NpK MCMosib30BaHUM 06pasLia,
pasMepbl KOTOPOro B NATb pa3 NPeBbILIAT A/IMHY BOJHbI B CUCTEME C OAHOI AnadhparmMoii 1 B 2,5 pasa A1 MUKpockona
C ABYMS yAasileHHbIMU Auadiparmamun. B ciyyae ¢ 06bEKTMBOM C YKC/IOBOi anepTypoii 0,25 Te xe ycnoeust GyayT co-
6ntoaaThes, Korga pasmepsl o6pasiua 6yayT NpeBbillaTh A/IMHY BOHBI NPUMEPHO B IECSATH U NsITb Pa3 COOTBETCTBEHHO.

Mockonbky Hambonblime 06/1acTy, KOTOpPbIE MOXHO aHanu3upoBaTb VIK-mMuKpockonuei, egsa pasnnyu-
Mbl HEBOOPYXXEHHbIM /1a30M, NPOBONOATOTOBKY PEKOMEHAYETCA NMPOBOAUTL C MCMNOMIb30BAHNEM CTEPEOCKOMNU-
4eCKOro 6BUHOKY/IIPHOTO MUKpOCKoNa ¢ HeGOMbLWMM yBenuyeHnem. Mpu BbIGOPE 1 yCTaHOBKE aHaM3npyembix
06pasuoB NpeAnoyYTUTENIbHO MCNOMAb30BaTb yBenuyeHne B 7—20 pa3. OTaesieHne n nepemMelleHne obpas-
LUOB BbIMOMIHAKT TOHKAMU WI1aMu, NUHUETaMU, OCTPOKOHEYHbIMU 30HA4AMM, NIE3BUAMU U ckanbnensamu. Ons
YMEHbLEHNSA TOMWMNHLI 06pa3L,0B NCMNOb3YT POSIMKU, NPECCbl U MUKPOTOMbI. DTU UHCTPYMEHTbI U METOAbI
noApo6HO onucaHbl B 7.4.3—7.4.4.

Xwnpkne n TBEpAble 06pasubl 4acTo NOMeELWalT Ha TOHKME cOoNeBble OkHa. Haunbonee kayeCTBEHHbIe
CMEeKTPbl NOMy4yalTCA MpU HEeOGONbLION TOJWMHE OKHA, MOCKOJIbKY B 3TOM C/lydyae Ha OMTUYECKYK CUCTEMY
MWKpOCKOMa oka3blBaeTca HauMeHbliee BosgelictBue. O6bivHO NaCl nam KCl pacwennsaoT, 4Tobbl NOAYUYMTb
OKHa C pasMepoM MOBEPXHOCTM B HECKO/IbKO MUIIMMETPOB U TOWMHON OT 1 A0 2 MM. 3TU COMEBbIE NacTu-
Hbl paclennsaT 40 HY)XHOro pasMepa C NOMOLLbIO NIEFKOr0 MOCTYKUBAHUSA MHCTPYMEHTOM, Hanpumep, pykosT-
KOl OTBEpPTKM, MO OAHOCTOPOHHEMY /Ie3BUI0 BpUTBbLI. JIe3Bne GpUTBLI NOMELLAT HAa NMOBEPXHOCTb Kpuctannia
napansenbLHO BbICTynawLwemy Kpaw nsnoma. 3ateM pykosATKOW OTBEPTKM OCTOPOXHO MOCTYKMBAIKT NO 3aHel
NOBEPXHOCTW Ne3Bua 6puTBbI, YTOOLI pacwenuTb Kpuctann. OyeHb yA06HO ycTaHaBAUBaTb 3TU HeboNbLline
Kpuctanibl NOBepX OTBEPCTUS B KYCKe KapToHa WAM MaHWbCKO GymarM ¢ nomolbid HEBGONbLIOro Konuye-
CTBa HUTPOLENNNO3HOIO K/es, Uiu NoBepx OTBEPCTUS B TOHKOW aniOMWUHWMEBOW niacTuHe C UCMNOJb30BaHu-
€M HebO0/bLIOro KosimyecTsa Kay4yyKoBOro Kies.

Teepable YacTULbl MOXHO NOMECTUTb Ha COMIEBYH NAACTUHY C NOMOLbI TOHKO OCTPOKOHEYHON BO/b-
pamoBoit urabl (cm. 7.4.3.1). Ecnm yactuybl 4OCTATOYHO TOHKME, UX HEOOXOAMMO TO/SIbKO PaCnoioXUTb Ha
NOBEPXHOCTW COMEBOI NNACTUHbI. JlonyckaeTCA HAHOCUTb UIIOW Ha NOBEPXHOCTb CONEBOI MAACTUHbI Menkue
60po34KM B BUAE MPOCTOr0 PUCYHKA, YTOObI YacTULy MOXHO OblN0 /erk0 M 0A4HO3HAYHO OOHAapPYXWUTb NOA
MUKpPOCKOMOM. Ecnn Hebonblwoi obpasel, MMeeT 3HAUYNTENbHYO TOJLWMHY, A5 €e YMEHbLEHNSS MOXHO npu-
MEHSATb pas/inyHble Cnocoobhbl.

MukponuneTkn adppekTMBHbI ANA HaHeceHnsa HebOoNbLIOro KoNMYecTBa peareHToB, K1es uin pacteopu-
TeNs Ha CosieBble NAACTUHbI ANA MaHunynsaumm ¢ yactuuamun. MoryT 6biTb UCMOMb30BaHbl CTEKISAHHbIE MUKPO-
NUNETKN, KOTOPblE MOXHO U3rOTOBWUTb, YMEHbLUNB ANaMeTP CTEKNAHHOW TPpyO6KM 0BbIYHBIM CTEKNOAYBHbIM CMO-
cob6oM. MukponuneTkamm TakKxe yaob6HO Nosb30BaTbCA OJ/19 HAHECEHUS HEe6ONbLIUX KOTMYECTB XULAKOCTU Ha
NMOBEPXHOCTb COJ1IEBOV NNacTUHbI Ana aHanusa. AﬂbTepHaTMBHbIVI cnoco6b noMeLleHna XnagKoctm Ha coneByro
NNacTUHY 3ak/lyaeTcsa B UCnapeHun pacTsopa XUAKOCTW, HAHOCMMOTO Ha NOBEPXHOCTb COJIEBOW MAACTUHBbI
MWKPOKUCTbIO (CM. 6.2).

Mpn Heob6xoAMMOCTH NMPOBEAEHNSA aHasM3a He6GObLIOI0 KOJMYeCcTBa XUAKOCTM ee Heobxo4MmMo nome-
WwaTb B OTPaHUYEHHYH 30HY COJIEBOI NacTWHbI. DTO MOXHO cAenatb HECKO/IbKMMK cnocob6amu. OauH cno-
co6 npeanonaraeT paspyweHne HebonbLWONn 06/1acTh CONEBON NAACTUHbI MHOTOKPATHLIMW YKO/IaMU OCTpUEM
MWKpo3oHAa. O6pasywmnecs MUKPOKPUCTaN/Ibl COMM OCTaBAAKT B HEGObLWOM YrnybsieHun, Tyaa xe gobas-
nfeTca XUAKOCTb. KanunnspHele 3a30pbl MexAy 4YacTuuamu yaepXuBawT XULKOCTb Ha MecTe, CBOASA pac-
TekaHue K MUHUMYMY.
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Opyroli adhdekTuBHbIN cnocob aHanmsa masblX KOSIMYECTB XMAKOCTU 3aK/1l4vaeTcs B pasMeLlleHnun mu-
KpPOMAacTMHKMW COMM Ha NOBEPXHOCTW COMIEBO NNaCTWHbI HECKO/bKO 60/blero pasmepa. XXuakocTu gakoT
pactekaTbCa MexA4y 3TUMW COMEeBbIMW NAACTMHAMMK 3a CYeT KanwuaasipHOro AelcTBUSA, MPU 3TOM XMAKOCTb
HaHOCAT Ha NOBEPXHOCTb pasfena Mexay ABYMSA COMNEBbIMU NaacTUHaMU C NOMOLLbI0O MUKPOMUNETKN.

PacTekaHue Kannm XMAKOCTU MOXHO MUHUMWU3NPOBATL, YCTAHOBUB COJIEBYIO NJIACTUHY Ha cferka Harpe-
TYI0 MOBEPXHOCTb HEGONbLLION MeTanIMyeckoi Wwakbbl. 3TO NPUBOANT K HOMbLIEMY HArpeBy HapyXHOI YacTu
CO/IeBOIi MAACTUHbLI COMM U MEHbLUEMY CPefHeil yacTu nnacTuHbl. B pe3ynbTtaTe kanas ocTaeTcs B LEHTpe.
310T MeToq 3hPEKTUBHO MUHUMUIMPYET pacTekaHue, MOo3BOMASA Mnonydvyatb KayecTBeHHble WK-cnekTpbl u3
04YeHb He6O/bLINX KOIMYECTB XULKOCTH.

7.4.3 NIHCTPYMEHTbI 4719 Npo6onoAroToBKn

7.4.3.1 OCTpOKOHEYHble BOJ/IbppamMoOBble UMbl

OCTpOKOHeYHble BONMb(PaMOBbIE UMbl UCMNOML3YIOTCA ONA U3BAEYEHUA U 06paboTKM MUKpOCKonuye-
cknx o6pasuos ana MK-mukpockonuu. Takme BONbIpamMoBble MUKPO3OHAbI AOCTATOYHO MPOCTO WU3rOTOBUTL
MAM MOBTOPHO 3aTo4uUTb. BonbdpamoBylo NPOBOMOKY AMameTpPoM NpuMepHo 650 MKM BCTaBAsOT B MpyT-
KOBble TUCKW. [N 06neryeHns UCnonb30BaHWA A/IMHA 3TUX TUCKOB He A0J/hKHAa npesbliwaTtb 15 cMm, npu 3TOM
onTMMasibHbIl pasMep ANA 60MbLWIKNHCTBA Nonb3oBaTtesneli coctaBnset 12,5 cm. BonbdpamoBbie uribl 3aTa-
YnBalT MyTEM XUMWYECKOTOo WA 3/1eKTPONIUTUYECKOTO TPaB/IeHUS.

Mpn XxMMnyecKkom TpasneHnn BosbPamMoBy0 NPOBOIOKY 06pabaTbiBalOT HUTPUTOM HaATPUA (MU HUTPU-
TOM aMMOHWSA) A0 NOJSIyYEeHUS POBHOIN, TOHKOW XECTKOW 3a0CTPEHHOW MUIbl.

MpnmevyaHne — Peakuma mexay BOI'Ibq)paMOM N HATPUTOM HaTtpua npoTtekaeT C MHTEHCUBHLIM BblaeNeHNEM
Tenna n MOXeT nNpneoanTb K pa36pr3FI/IBaHI/I}0 ropsa4vero sewecrsa. HeO6XO,EI|VIMO ncnonb3oBaHMe CpeacTB 3allnThbl 1as.

HeckonbKo rpaMm HUTpUTa HaTpuUsA MoOMeLw,arT B HEOGO/bLIONM TUrenb. 3-3a BbICOKOW 3K30TEPMMUYHOCTU
peakuum Mexpy HUTPUTOM HaTpus U BOJibhpaMOM Turenb AO/DKEH WMETb PYKOATKY, UAN ero Heob6xoaummo
aepxatb knewamun. OgMH KOHEL, KOPOTKOW BOMIbhpaMOBOi MPOBOMOKM (A/IMHON 0KoNo 5 cm) AuaMe TpoM OT
650 fo 1000 MKM HarpeBalT 4,0 KpaCHOIo KasleHUs B NJiaMeHu 1 3aTeEM OMNyCcKalT B HATPUT HaTpus. Bo Bpems
peakuun TpaBneHus 6yaeT 3aMeTHO HenpepbiBHOE cBeyeHue. MOBTOPHbIM NOTPY>XXEHUEM MPOBOJIOKA B NOJYy-
YEHHbI CBETALWMICA pacnsiaB MOXHO MOMYYNTb TOHKOE OCTpue. TakkKe MOXHO MOMECTUTb KyCOYEK HUTpUTA
HaTpusa Ha ropenky Mekepa u gatb conv pacnnaBuTbcs. [locne 3Toro Uray HarpesarT B MJaMeHU M NPOTAru-
BalOT Yepe3 pacnnaBfeHHblli HATPUT HaTpusa. [pyroil cnocob npegnonaraet, 4To 6PYCcOK U3 HUTPUTA HaATPUSA
nomelialT HeJaneko OT Kpas MaameHu W, Nocfae HarpeBaHWs UMbl B MAameHun, Uray npoTackMBalT yepes
pacnnaBfieHHbl KOHel, 6pycka. OcTaTkn COM Ha OCTpME UMbl yAansaT, NPOMbIBas Urny B BoAe.

Mpn 31€KTPONMTUYECKOM TpaB/iEHUM BOJSIb(hpaMOBY MPOBOJIOKY BbITPABMAMBAKT A0 MNOJy4eHUs 3a-
OCTPEHHOr0 KOHYMKa B 3/IEKTPO/INTE U3 TMAPOKCUAA HATPUS WAW Kasius MPU HEBbLICOKOM HamnpshXXeHuu ot 6
[0 12 B nepeMeHHOro naM nocToSAHHOrO Toka. MpyM NOCTOAHHOM TOKE MOJIOXMWTESIbHbIA NPOBOA OT UCTOYHUKA
NMUTaHMA COEAMHAKT C BONb)PamMOBO/ NPOBOJIOKONM, a B KA4YeCTBE OTPULATE/IbHOIO 3/1eKTpPoAa 4vallie BCero
MCMONb3YIT Yro/ibHbIl 31ekTpos,. CKOPOCTb TpaB/ieHUS KOHTPOSIMPYIOT NO cusie Toka. PekomeHayeTcs MHOro-
KpaTHO NOBTOPSITb MOTPYXEHWEe A0 MNOoSy4YeHUss HeoO6XOAMMOro OCTpusi. 3a HECKOSIbKO MUHYT MOXHO WM3roTo-
BUTb UIY C AOCTATOYHO OCTPbIM KOHL,OM.

Ha npakTtuke Takue uribl 06bIYHO yCTaHaBNMBAKT B AepxaTtenu ura. Ana yaob6cTBa pekomeHayeTcs 3a-
OCTPATb 06a KOHLA NPOBOJIOKN, YTOObI UTTy MOXHO 6bl/I0 NepeBopavnBaTb NpU MNOBPEXAEHUMN OAHOT0 OCTPUS.

7.4.3.2 MukpokanuanisspHble KMCTH

MMWKPOKMCTN O4YeHb 3PP EKTUBHbLI NPU O06paLLEHMN C OYEHb HEBGOMbWNMN 06beEMaMU XnUKocTu. Ux mns-
roToB/ieHNE M NPUMEHEHMe onncaHo B 6.2.6.

7.4.4 CpaBnvBaHne o6pasyoB

7441 Kak npaBnno, MMKpoYacTuLbl UMEKT CAMLLKOM 60NbLIYIO TOALWMNHY ANS NOAyYeHUs nHgpakpac-
HbIX CNEeKTPOB BbICOKOINo KayecTBa. B atom cny4dae XXenatesibHO yMeHblWaTb UX TONWWHY A0 NONy4YeHUsA KO-
appuumneHTa nornoweHna MK-nanyvyeHus He 6onee 1. CANWKOM TOMCTbie 06pasybl 06bIYHO CAABAMBAKT A0
6onee nogxogsawein ana NK-cnekTpockonuu TOAWMHBI. MOCKONbKY ANMHA W WUpuHa 06pasuoB 4719 MUKPO-
CNEeKTPOCKOMNYECKOTo aHanui3a 006bl4YHO AOBOMILHO Masnbl, ANA CAAaBAWBaHUA 06pa3uoB AOCTATOYHO YMEPEH-
HOro ycunusa. Bo MHOrMx ciy4vasix 3T0 MOXHO cAenatb Mnoj CTEPEOMUKPOCKOMOM C MOMOLLbI0O MWKPO30HAA.
Ecnu obpasey npuaunaet, 3Ty NpouLeaypy MOXHO BbIMOMHATbL HAa HEOGO/bLLWOM CO/IEBOM OKHe. Ecnu obpasel,
XEeCTKWA, coaBnuBaHne HeobXxoAMMO OCYLWeCTB/ATL HA TBEPAO MOBEPXHOCTWM C MOCAefylWwnM NepeHocoM
Ha NoAXoAsAaLwWy noanoxky. Metann (wnu conbra) sBnseTcs NoAXoAsLEN NOBEPXHOCTbIO ANA 3TUX Lenei, Ho
ecnu obpasel, CBET/OrO LBeTa, ANA AyYLWero BM3yaslbHOr0 KOHTPOASA MOXHO MCMNO/1b30BaTb NJ/IOCKYHD YEPHYHO
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KpbIWKY 13 DEHOMBHOW naacTMacchl. Jllobas nonbiTka cAaB/vMBaHUA obpasua nyTeM NPUIOKEHUA AaBfeHUs
MOXEeT NMPUBECTU K U3SMEHEHUIO €ro CTPYKTYpbl.

7.4.4.2 YT106bI BbINOMHUTL CXaTue, obpasel, MOXHO MOMECTUTb MeXAYy OTNO/IMPOBAHHbIMM HakoBasib-
HAMK npecca ana tabnetok KBr, 6e3 KBr. CaaBneHHbll o6pasel, MOXHO NM60 CYNCTUTb C NANTbI UIIOR nnn
ckanbneneMm M pasmMecTuTb B AepxaTene obpasua ANg aHanusa B pexume nponyckaHus, nubo u3MepaTb B
pexumMme oTpaxeHuUs HenocpenCcTBEHHO Ha HakoBanbHe. icnonb3ys YNCTY 30HY HAKOBas/ibHW B KayecTBe 3Ta-
NIOHa, PerncTpmpyloT CNeKkTp oTpaxeHusa-nornaouweHnsa obpasua.

7.4.4.3 ViHchopmauma no MCNosib30BaHUI0 AYeeK C a/IMa3HbIMW HaKoBasibHAMU npuBegeHa B 5.11.

7.4.4.4 [na cxaTuss MMKpOCKONMMYecknx obpasuoB mexay MK-npospayHbiMM OKHamu TpebyeTcsa npuao-
XUTb Hebonbloe ycunue. Ana okatua o6pasLoB MOXHO UCMNONb30BaTb MHOrMe VK-npo3payHbie matepuassl
OKOH: qpTopupa 6apusa, KPC-5, 6poMmua kanus, xaopua HaTpus, cenieHus U cynbua uuHka v gp. MNMpy npoctom
cAoaBnMBaHMN OBYX OKOH BMeCTe ¢ 06pa3LoM Mexay HUMW MOXHO cCXaTb obpasel, 1 06ecneyunTb ONTUYECKUN
KOHTaKT MeXxAy OkHaMu 1 o6pasLom, TeEM caMbiM CHU3WB NOBEPXHOCTHble noTepu. 1S TBepAbIX Matepuanos
M BOAHbIX pacTBOPOB PEKOMEHAYETCS MCMNO/b30BaTh OKHa U3 ptopuga 6apus TonwmHon 2 mMm. OKHa M3 X10-
puaa HaTpus, 6pomunga kanamsa n KPC-5 TonwmHoin 2 mm obecneynBaloT paclWMpeHHbI gnanas3oH nponycka-
HWSA, O4HAKO OHW MArYe U MeHblle NOAXOAAT A1 CXaTna obpasyos.

Ecnv Heo6xogMmMo MNpoOBECTW aHanM3 371acTUYHOro obpasua, nNpM 3TOM B Ha/IM4MKW HET YCTpoicTBa
ONA HEeNpepbIBHOTO MPUMIOXEHUS AaBNEeHWs Ha COJIEBYI0 NNACTMHY, MOXHO MCNONAb30BaTb APYroi cnocob.
DnacTuyHblil obpasel, NOMeLWaT MeXAy COMeBbIMK NAacTuHaMu. MAacTUHbl CXKMMaKTCA MATKOW 30HAA,
4YTO Bbi3blBAET cAaBnMBaHue obpasua. Npun coxpaHeHUU AaBneHus, BO3AENCTBYHOLEr0 Ha obpasel, Ha kpas
CONEBbIX NNACTUH HAHOCAT HEMHOTO K/lefl, Hanpumep, BA3KUA pacTBOP HUTPOLLEI0N03bl. [Tocie oTBEpXAEHMNS
HUTPOLENNIONO3HOIO Kes obpasel, Mexay COMeBbiX NAACTUH OCTAHETCHA B CKaTOM COCTOSHUM 1 ByaeT rotos
K NpoBefeHN0 aHanusa.

7.4.4.5 B kauyecTBe npucrnocobneHus ans cpaBnvMBaHusa 06pasL0B MOXHO MCMNOAb30BaTb NONMPOBAH-
Hblli PONWK M3 HepXXaBetoleli cTanun, yCTaHOB/EHHbI Ha noaxoaswen ocu. Ans ynobcTea Takoe YCTPOMCTBO
3aKpensfT Ha Aa/lbHEM KOHLLEe 30HAA WX cKasibnens, nojsy4vyass MHCTPYMEHT ABOMHOIO HasHaveHus. Obuiee
ycunme, Heobxoaumoe ANA MPOKATKM OpraHMyeckoro martepuana B NAOCKMA obpasel, O4yeHb HEBesuKko, B
TO BpPeMS Kak faBfeHue, oka3biBaemoe Ha obpasel, MOXeT OblTb 0YeHb BbICOKMM. Takue npokaTbiBaLune
yCTpolicTBa MOTYT MCMNO/Ib30BaThCA ANA CAABNBAHUA OpPraHWYeckMxX U HEOpPraHMYecKMX MOPOLLKOB, a TakKke
OAMHOYHBIX BOMIOKOH A1 CNEeKTpasibHON naeHTudukaumm. O6pasubl MOXHO NpoKaTbiBaTb HA MeTan/In4yecko
NOBEPXHOCTWU W aHaNu3MpoBaTb B pexume oTpaxeHus, nn6o Ha WVK-npospayHblX OKHax Afs aHanus3a B pe-
XUMe nponyckaHnsa. BosnokHa 4yacTo packaTbiBalOT Ha NpegMeTHOM CTek/le MUKpPOCcKona, a 3ateM CHUMAaKT U
ycTaHaB/AUBalT NOBepX HeOO/bLIOro OTBEPCTUS B MeTanN/InYeckoi nnactuHe. MNMonvpoBaHHbIN ponunk aBnseT-
CA OAHUM M3 Haubosiee yao06HbIX YCTPOWCTB AN1S CAABAWBaHUS MUKPOOOpPAa3LL0B.

7.4.4.6 Heb6onbwoii obpasel, MOXHO MOMECTUTb Ha TBEPAYH MNOBEPXHOCTb W NPUIOXUTb AaB/IEHME
NIOCKON CTOPOHOIN PYKOATKM pepxatens urbl. [laxe ymepeHHOe aaBfieHne NpuBOAUT K 3HAYUTENIbHOMY
caoaBnuBaHuilo obpasua. OcTpue 30HA4A MOXHO TakkKe MCNoNb30BaTb ANA YMEHbLUEHUA TOMWMHBI 06pas3LoB.
Takoe cpaBnuBaHWe BO3MOXHO MOTOMY, YTO YCU/IME HA €AUHMLY MI0WaAN Ha OYEHb MasIEHbKON YacTuue mo-
XeT 6bITb 4OCTATOYHO BbICOKMM, faxe Npu yMepPeHHOM yCuUauun, B cuay HebOoNblWON naowanan KoHTakta. Ecnn
obpasel, 0CTATOYHO XECTKUIA, €ro TOJILUMHY MOXHO YMEHbLIUTb, NMPUXaB ero 6G0KOBOIM CTOPOHON LBEHOM’
UrNbl, 3aKPEenaeHHON B NPYTKOBbIX TUCcKax. Hebonblwas nnowajb KOHTakta 60KOBOW CTOPOHbI WBEWHON Wb
3HA4YNTENbHO yBEe/NMYMBAET yCUIMe Ha eanHuuy naowaaun. Virny MoXHO nepekaTtbiBaTb No obpasuy, nony4yas
TOHKYIO YeLUyWiKy.

AHann3 NosIMMEpPHbIX KOMMO3UTOB U APYTMX MaTepuanoB C BbICOKO KOHLEHTpauuei HanonHUTensa me-
TOAOM MHpaKpacHol CNnekTpoCKoNuM BO3MOXEH Mocne chasnmBaHna obpasua unu nytem noslyv4eHus oveHb
TOHKOro cpe3a o6pasLa c NoOMOLLbI OCTPOro Ne3Bus. 3avacTylo HanofIHUTeNb pacnpejenseTca HepaBHOMEp-
HO, U MOXHO HaiTh 06nacTu YMCTOro nNosMMmepa A8 aHanusa.

7.4.5 Mwukponnponms

Mwukponuponus (cMm. 7.1) — 370 elle oAuH Cnocob M3y4yeHUs MONMMEPHbIX KOMMO3UTOB U APYTUX Bbl-
COKOHaMNOJIHEHHbIX MOMMMeEPOB. [MoslyyeHHble He6GONblINE KONMMYECTBA NPOAYKTOB MMposiM3a yaobHee BcCero
aHanusnposaTtb € NoMoubio NK-mukpockona, 0CO6EHHO ecqii OHM OblN NOMeLLEeHbl B yrinybieHne B COIEBOM
OKHEe C MOMOLLb MUKPOKaNWANAPHOW KUCTU, cornacHo 6.2.6.

7.4.6 BblpaBHMBaHWe NoKasaTesieit NpesioMeHNS

ToHKasA nneHka Ba3e/IMHOBOrO MM (pTOPMPOBAHHOIO Macna Ha gepxaTtene ob6pasua Heobxoguma Ans
hukcaummn nopoLkoobpasHbix 06pasLOoB, a Takke BbipaBHUBAHUSA UX NOKasaTeseil npesomaeHns. 3To cnocob-
CTBYeT NPOBEAEHNI0 aHanM3a, ycTpaHasa npobsembl, CBA3aHHbIe C OTpaxeHnem. BaszennHoBoe n hTopmMpoBaH-
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HOe Macso ncnonb3yrTcsa B MK-cnekTpockonuu Ans nosiydeHus CycneHsnini Menknx 4yacTuy TBepAoro obpasya,
NMOCKONbKY OHM MMEKT HebOosbllIOe KOIMYEeCTBO MONOC nornoweHuns. Mpu nx nocnenoBaTeslbHOM WCMNOb30-
BaHMM MOXHO MOJIy4MTb MOJHbIA cnekTp o6pasuya. OCHOBHOW (hyHKuMen cpegbl B VIK-MUKpOCHEKTPOCKONUK
SIBNSETCA YMEHbLUEHNE WM YCTPAHEHNE OTpaXeHuii OT NOBEPXHOCTU TBEPAOro ob6pasia, KoTopble CNOCO6HbI
NPUBOANTbL K MCKaXEHMWIO cnekTpa nornoweHus. Cpega takke ymeHbllaeT MOTEPU Ha OTpaxeHue u pacceun-
BaHWe, Takum 06pa3oM, NOBbILAA KayeCTBO CMeKTpasibHbIX udMepeHuid. Mpu ncnonb3oBaHun cpeg Ans Bbl-
paBHMBaHWA NokasaTesieii NpesioMeHnss HE06X04MMO BBEEHUE NONPaBKK Ha UX NpUcyTcTBMe. MoxeT noTpe-
60BaTbCsl UHTEPAKTMBHOE BblUMTaHME cnekTtpa cpefbl. MNneHka fo/mkHa 6biTb 4OCTATOYHO TOHKOM, YTOObLI ee
CNEeKTP NO3BOJIASI NPOBECTN KayecTBEHHOe BblumTaHne. O61acTu CNeKTpoB, B KOTOPbIX MHTEHCUBHOCTb MOJIOC
NOr/oWEeHNA cpeabl NpeBbllwaeT 1, He MOryT cYUMTaTbCA HaAEXHbIMU NOC/AEe CNEKTPasbHOIO BblYMTaHUA.

7.4.7 MukpoTtoMmupoBaHue

MuKpoTOMMpOBaHWe nNpeacTaBaseT cob60oli BbIMO/HEHNE TOHKUX CPE30B MPU NOMOLLM CleumanbHbiX Npu-
CNoco6/1eHNn — MUKPOTOMOB, COCTOALWNX N3 CPEACTB NEpPEMELLEHNA o6pa3la OTHOCMTE/IbHO HOXa AN cpe-
3aHMS TOHKOro cnos matepuana. Obpasel MOXHO BO3Bpalartb Ha MECTO M NOBTOPAThL npouecc. Ansa ontuye-
CKOI CMeKTpoCcKonMU 06bIYHO UCMOJb3YKTCA cpesbl TonwmHoin ot 0,5 go 20,0 mkm. Takas TonwmHa obpasya
noaxoaut n ana MK-cnektpockonuu.

HecmoTpsa Ha BO3MOXHOCTb HENOCPEACTBEHHOrO pa3pesaHus obpasyos, yalle ob6pasubl BO BpemMs pas-
pe3aHua dukcupyloT. MpegnoyTuTenbHbLIM MaTtepuanoMm Matpuubl ans WK-cnektpockonun siBNseTcs napa-
(PMHOBLIA BOCK. BOCK XOpOLWO pexeTcsa W /Nerko ygansercda ¢ NoMOWbi Tennoro kcunona. OH XUMUYECKU
CXOX C Ba3e/IMHOBbIM Mac/loM M MO3TOMY CO34aeT MUHMMasbHble nomexu npu WMK-cnektpockonuu. BmecTto
napaguHOBOro BOCKa MOXeT NpuMeHsTbCsA (B-MMHEHOBLIM BOCK. K ApyruM pacnpocTpaHeHHbIM maTtpuiam oT-
HOCATCHA akpwus/oBble U 3NOKCUAHbIE CMOJIbl. X CNOXHO yAannTb nocne paspesaHus, U OHW MOTYT BbI3blBaTb
cnekTpasibHble NMOMEXW, MO3TOMY He PEKOMeEHAYHTCA A5 npoBefeHus MK-cnektpockonum. Bo3MoXHOCTh 3a-
NIMBKU MOIMMEPHOI CMOMOlK onpefenserca pasMepoM UM MOpUcTocTeblo o6pasuyos. Mpu BbiGOpe maTepuana
3a/IMBKN HEOOXOAMMO NPOSABAATbL OCTOPOXHOCTb, NOCKOJIbKY 3TM MaTepuanbl MOryT M3MeHuTb obpasel, B3a-
UMOAENCTBYS C HAM, pacTBOpPMB UMM 3arpsisHUB o6pasey. [pyroi cnocob dukcaymym obpasuya 3aknryaeTcs B
NPUMEHEHNN TOHKOTO CaMOHECYLLEro MOJIMMEPHOro mMaTtepuasna, KOTopblii Npy HEOGXOAMMOCTU MOXHO /1ErKO
CHAATb MOC/ie 3aBepLIEHN MUKPOTOMUPOBAHUS.

7.4.8 VWccnepoBaHue auxpounsma

MK-mnKpockon, 060pyA0BaHHbIA MONAPM3aTOPOM, MOXET UCMNONb30BAaTLCA AN1A U3YUYEHUSA AUXPOUNYECKUX
CBOWCTB mMaTtepuasos.

7.4.9 VHdpakpacHasds MUKPOCMEKTPOCKONUA OTpaXKeHUs

7.4.9.1 MHorne o6bpasybl, Heygob6Hble AN aHanmMsa c nomouwbio MK-mukpockona meTogoM npomnycka-
HUS, MOTYT ObITb MPOAHaNIM3NPOBaHbI B PEXUME OTPaXeHMUsi. DTO YA0OHbIA CNOCO6 perncTpaymmn cnekTpos 06-
pasyoBs, TOMLWMHA KOTOPbIX HE NO3BOMASAET NOYYUTb KAYECTBEHHbLIX CNEKTPOB NPONYyCKaHUA, WU Haxoasawmnxcs
Ha Henpo3pa4vyHoi moasiokke. ITOT MeTo4 He TpebyeT NPo6GONOATrOTOBKM U ABNAETCHA HepaspyLlaLmm.

7.4.9.2 B 3aBUCUMOCTW OT TUNa NOBEPXHOCTW aHanu3mpyemoro obpasua ANa nosiyyeHus CnekTpoB Uc-
NONb3YKTCA pasfIMyHble TUNbl CNEKTPOCKONMUN OTpaxeHus. Ecnn obpasel npeacTaBniseT cob60li TOHKYHO MeH-
Ky Ha oTpaxatwlLieli NOBEpPXHOCTU, NPUMEHAETCA MHpakpacHas CnekTPOCKOMUSA OTPaXeHUSs—MNOroLeHns.
[Opyrve Tunbl 06pa3yoB aHanN3MpywT meTogamu Andy3HOro UaM 3epKasbHOro OTPaXeHUs.

7.4.9.3 VIK-cnekTpoCKonusa OTpaKeHUsA— NOrNoLWeHNa MOXEeT NMPUMEHATLCA ANA aHanm3a NAeHoK ToJl-
WrHON npnbnansmtensHo ot 0,2 Ao 20,0 MKM, HAHECEHHbIX Ha OTpa)kally MNOBEpPXHOCTb. VMH(pakpacHoe
n3niydeHne npoxoauT yepes obpasel, ABaXbl, MOCKONbKY OHO NPOXOAWUT Yyepe3 obpasel, oTpaxaeTcsa Ha no-
BEPXHOCTM pasfena u Bo3BpaliaeTcs o6paTHO BAONb ONTUYECKON ocu. dakTmyeckoe paccTosiHume, KOTopoe
nyy npeogonesaet, npoxoas yepes obpasel, 3aBUCUT OT UCMNOMb3YyeMOro o6bekTMBa MUKPOCKONA, HO OHO
6onee yem B [Ba pasa npesbillaeT TOMWMHY obpasLua, Tak Kak nyy hokycupyeTcs Ha oTpaxatlieli nosepx-
HOCTU. ®OHOBbIV CNEKTP PETMCTPUPYIOT C UCNOIb30BAHMEM YUCTOM 06/1aCTM OTpaxalwein NOBEPXHOCTU WAN,
npu HeobxoAMMOCTM, 3TaNOHHOTO 3epkana. K o6pasuam, aHanm3npyemblM 3TUM METOAOM, OTHOCATCSA MOKPbI-
TS Ha MeTananyecknx 6aHkax ANA HaNMTKOB, MOKPbITUA Ha MaTepuasiax C BbICOKMMU nokasaTensmu npesiom-
NeHnsa, Hanpumep, KPeMHUIA, 1 TOHKME NJIEHKM CMa30K Ha MeTannax.

7.4.9.4 MaTtepuanbl C nNAOCKOW uAn 6GnectsAwel MNOBEPXHOCTbD MOryT OTpaxaTb [JOCTaToO4YHO
MK-n3nyyeHns ona nonyyvyeHuUs CNeKTpoB B pexume oTpaxeHus. K TUNWYHbIM npuMepam OTHOCATCA nosimme-
pbl (MAEHKKU, TpaHynbl 1 NUTbIE UAW 3KCTPYAMPOBaHHbIe AeTanun), 3arpAsHaloLLMe BellecTBa Ha 3NEKTPOHHbIX
KOMMOHEeHTax u TBepAble MaTepuasbl, Takme Kak 3ybbl, MuHepasnbl 1 Kpacku. Metog andpy3HOro oTpaxeHuns
No3BO/IAET MONyYaTb CMEKTPbl HEPOBHbLIX HA BWUA NOBEPXHOCTEN.

13



FOCT P 57939—2017

7.4.9.5 B pelicTBUTENIbHOCTU NOJSyYaeMblii CNEKTP OTPaXeHWs 4acTo COAEPXUT B cebe aBe cocTaBns-
louMe: 3epkasibHoe OoTpaXxeHue OT nepefHeil MoBepxHOCTU u anddy3Hoe oTpaxeHue. PakTuyeckoe cOOT-
HOLLUEeHMEe 3TUX COCTaBAAKLWMNX 3aBUCUT OT HEPOBHOCTM NOBEPXHOCTU; Ancy3HOe oTpaxeHne npossaserTcs
Hanbonee CU/IbHO, KOrga pacCcTosiHUE MeXAy HEPOBHOCTSIMU COOTBETCTBYET A/INHE BOMHbI NK-n3nyyeHus. Kak
cnepcteue, HabnwaaemMoe COOTHOWEHME 3epKasibHOTO M AN hy3HOro OTpaxXeHUsi MOXET MEHSTLCA MO BCEMY
cnekTpy.

7.4.9.6 Tny6rnHa NPOHMKHOBEHMWA MpPU OTPaXKEHWW OT NepefHeil NOBEPXHOCTU OYeHb Mana u 61mM3ka K
rnyéuHe aHanusa metogom HMBO. CnekTpbl, NOMYyYEHHbIE OTPaXeHWeM OT nepefHeil NoBepxHOCTWU, 6yayT
3HAUYUTE/IbHO OT/INYATLCA OT CNEKTPOB, MOSIYYEHHbIX CEKTPOCKONUEel NPponyckaHus, Uan CNekTpoB 06bEMHbIX
o6pasyoB. dhdekTuBHasA rMybuHa NPOHUKHOBEHWUSA 3aBUCUT OT A/IHbI BOJIHbI U YBENUYMBAETCS NO Mepe yBe-
NNYEHUS 4INHbI BOJIHbI. B fononHeHne K 3TOMy (DU3NUYECKOMY SIB/IEHUIO, CNEKTP MaTepuana MoryT U3MeHsATb
N opyrme msnyeckne M XMMUYeckme NpoLecchbl, Takue Kak OKUC/eHME MOBEPXHOCTU, 3arpsi3HeHne MnoBepx-
HOCTW UNN MUTpauus NNacTUUKaToOpoB WM APYrMX Npucafok K MOBEPXHOCTM.

7.4.9.7 CnekTpbl OTpaxeHus OT nepegHein NOBEPXHOCTM (OCOBGEHHO CMEKTPbl OT CUMIbHOOTPaXat LW nx
NOBEPXHOCTEN) 06bIYHO XapaKTepuU3yrTCs UCKAXEHUSMMW MOJIOC, TaKUMW Kak CABWI, UHBEPCUS WM acuMMe-
Tpua nonoc. 31 3PP eKTbl 06YC/IOB/EHbI MOINOLWEHNEM ANINEKTPUYECKOTO MaTepuana, ConpoBOXAatoLwum-
CA U3MEeHeHVeM MnokasaTeniss NpesioM/eHns maTepuana npu 3Toii YyactoTe. HabnwgaeMmblii CNekTp CBA3aH C
N', ABNAKOWENCA KOMMAEKCHON (yHKUMENR, BkAYawwein KosadpnuMeHT NornoweHnsa K 1u nokasartenb npe-
nomneHuna n

n'=n +ik (1)

B cnyyae € YnCTbIM 3epKafibHbIM OTPaXEHUEM AN pacyeTa BEWECTBEHHOW M MHMMOW YyacTei 3TOol KOoM-
NIEKCHON (OYHKLMM MOXHO MCMNo/sb30BaTb npeob6pasoBaHue Kpamepca-KpoHura. Tem cambiM MOXHO MOsy-
UUTb YNIEHbI, OTHOCALLMECS K CMEKTPY MOM/MOWEHNA U NoKasaTeslo NpesoMaeHns B 3aBUCUMOCTHN OT 4acToThl.
KomnbioTepHoe nporpamMMHoe obecneyeHne ANs BbIMOSHEHUS 3TUX pacyeToOB NOCTABAAETCHA U3roTOBUTENAMU
N3MEpPUTENbHBLIX NPUOOPOB 1 KOMNAHMAMU — pa3paboTynkaMu NpPorpamMmmMHOro obecnevyeHus.

7.4.9.8 Ons vnnwcTtpaunn 31Ol B3aMMOCBS3M Ha PUCYHKe 1 nokasaH ChnekTp MUKpooTpaxeHus obpas-
ua nonumMeTusaMeTakpunarta, B NPOLeHTax OTPaXKeHUs, B CPaBHEHUW C 3Ta/IOHHbIM 30/10TbIM 3epkKasioM. dTOT
CMEeKTP BK/OYAET COCTaBMAKLWNE OTPAXKEHUS OT 3afHeN (BHYTpeHHell) NoBEpXHOCTM obpasua, a Takke oTpa-
XEeHUA OoT nepefHei (BHewHel) noBepxHoCcTU. OTpaxeHWe OT 3afHeli NOBEPXHOCTM npegnonaraeTt ABONHOe
NPOXoXAeHne n3nydyeHus uvepes obpasel, NO3TOMY CNEKTP BKAYaeT B ceb6A HEKOTOpble MPU3HaKM NOrno-
LWeHUs BHYTpPU obpasua. BblYMC/IEHHbI KOMNOHEHT N (BKAOYaKOWMI nokasaTtenb NPeIOMIEHNS) NoKa3aH Ha
PUCYHKe 2, @ KOMMNOHEHT K (BKAKOUYAOLWNIA CNEeKTp NornoweHns) — Ha pucyHke 3. M3-3a oTpaxeHus oT BTOpPOii
NOBEPXHOCTW 3KCNEPUMEHT He NO3BO/ISET NOAYYUTb KONTMYECTBEHHO BEPHbIe CNEKTPbl M U K. 3TU KOMMNOHEH-
Tbl MOFyT MCMOJ/Ib30BaThbCA ANA KAYECTBEHHOrO aHaauM3a, O4HaKO NPW MX KOMIMYECTBEHHOW MHTepnpeTauuun
HEe06Xo04NMMO NPOSABMATbL OCTOPOXHOCTb. 3HAYEHMS M Ha PUCYHKe 2 NpuMepHO Ha 50 % npeBbiWakT BEpHOEe
3HavYeHne nokasatens npesioMaeHus.

7.4.10 MNpocTpaHCTBEHHOE KapTupoBaHue

HekoTopble cucTeMbl WH{PaKpacHOn MWKPOCKONMUU BKAKOYAKT KOMMNbIOTEPHOE YynpaBfeHue npega-
METHbIM CTO/IMKOM MUKpPOCKOMa. Takoe KOMMNbITEPHOE ynpaB/ieHWe MOXHO WCMo/b30BaTb ANA MNOJyYeHUs
MaccruBa WHGpakpacHbIX CMEKTPOB, PEerucTpupyembix B 3aBMCMMOCTM OT MOJIOXeHWs obpasua B obnacty,
onpeaenseMoin nepemeleHnemM npeamMmeTHOro cTonmka. dTOT MAaCCUB faHHbIX MOXET COCTOATb U3 CNeKTPOB,
NOJSIyYeHHbIX BAONb MPSMON NMHUN («NIMHEHAA KapTa») WAN O/t CeTKN X — Y.

MepemelieHne npeaMETHOrO0 CTO/IMKa ynpaB/isieTCss KOMMNbHTEPOM, WUCMOMb3YHLWMM YCTaHOBOYHbIA
haiin, co3fgaHHbIN nonb3oBaTenem. ITOT hain byaeT BkA4YaTb B cebsl pasMep Lwwara Mexgy Toukamu Bbl-
60opKN 1 06w Me pasmepbl KAPTUPYEMOI NUHUM nan obnactu. KOMNblOTEPHbI aHanin3 MaccmBa AaHHbIX MOX-
HO MCNONb30BaTb A9 U3BNEeYEeHUs MHopMauuy 0 pacnpeneneHnm XMMUYecknx (PyHKLMOHa bHbIX TPYRN no
KapTupyeMoit 06nactv nyTeMm M3MEPEHUSA NOT/OLWLEHNS BbIGPAHHOW Y4acToTbl WM YacTOT B MacCuBe CMEKTPOB.
O6paboTaHHasa nHopmMaLmna MOXeT 3aTeM MCNOb30BaTbCA A1 aHanM3a pacnpefeneHns KOHKPeTHOro nuka
AN NUKOB B 3aBMCUMOCTU OT MOJIOXEHUS B KapTupyemoli o6nactn. 3Ta KOMMNbOTEpPHAsA BU3yanusauus mme-
€T BUA KOHTYPHOI KapTbl, OCHOBAHHOI Ha Hell CNeKTPO30Ha/bHOW KapTbl, KapTbl UHTEHCUBHOCTU WA Tpex-
MEpHOW BM3yanusauum mMaccuma [aHHbIX. [pOCTpaHCTBEHHOE paspelleHue, noayvyaeMmoe B KOMMNbHOTEPHbIX
n3o06paxeHusax, 3aBUCUT OT pasmepa Lwwara, pakTM4eckoro N3MeHeHus CBOWCTB obpasla B KapTUpyeMoin 06-
nacTn 1 NPOCTPAHCTBEHHOIO paspelleHns aHanM3npyemon obnactu, 3agaBaemMoro anepTypHoi anacparmoii
(anacbparmammn) mMumkpockona. Heo6xoAMMO NOAYEPKHYTb, YTO MPU UCMNO/Ib30BAHUN HEB6OMbLWNX anepTypPHbIX
Anacdparm peasibHOe NPOCTPaHCTBEHHOE paspelueHne 6yaeT 3aBUCEeTb OT BOSIHOBOro yucna (cm. 7.4.1).
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OtpaxeHue, %

PucyHok 1— Ha6n+o,qaeMb||7| CNEeKTP MUKPOOTPaXeHUA noiMMeTuIMeTakpuiaTa npnu ncnosib3oBaHnm
B Ka4eCTBe ClneKTpa CpaBHEHNA CNEKTPa 3TaJ/IOHHOIo 30/10TOr0 3epKasia

PucyHok 2 — BeulecTBeHHas YacTtb (f1), NoslydeHHasn B pe3ynbTate npeobpasoBaHus Kpamepca-KpoHura
NS cnekTpa MUKPOOTPabKEHUS MoIMMETUIMETaKpuiaTa
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PucyHok 3 — MHumas yacTtb (K), noslydeHHas B pesynbTare npeobpasoBaHus Kpamepca-KpoHura
ANA cnekTpa MUKPOOTPadKeHUa MonvMeTUIMeTakpuiaTa

Pa3HOBMAHOCTbIO 3KCNEepUMEHTa CMeKTpasibHOro KapTMpoBaHUA SABMSETCA Hanpas/ieHue nydva obpasua
Ha (bhoKas/ibHYH MJIOCKOCTb MaccuBa, COCTOSLEro M3 mMaTepuasioB [eTekrtopa, TakuxX Kak aHTUMOHUA WHAUA
(InSb) nnn KPT. Ona nony4vyeHnMs OOHOTO «n3obpaxeHuss» obpasel 06ayyal0oT O4HOW WAM PAAOM ANUH BOJH,
Npu 3TOM BbINOJIHAETCA 60/blas YacTb TOro, YTO ONMCAHO ANA KapTupoBaHus, Ho 6e3 chusnyeckoro nepeme-
LeHnsa obpasuya 1 cbopa gaHHbIX 4Na OTAENbHbIX TOYeK ob6pa3uya. CpaBHUTENbHO 60blas 061acTb ob6pasya
(ot 0,5 go 2,0 mm) BU3yanmsmpyeTcsa 3a 04HO 06/1yYeHue geTekTopa, NPy 3TOM NPOCTPaHCTBEHHOE pa3spelle-
Hue obpasua onpefenaeTca pacCTosHUEM MeXAy YYBCTBUTE/IbHbIMWU 3/IEMEHTAMU B MAacCUBE U ONTUYECKUMN
XapakTtepuctukaMn n3MepuTesibHON annapatypsbl.

7.4.11 MWMKPOCNEKTPOCKONNA BHYTPEHHEIO OTPaXKeHud

B NK-mukpockonax MOXeT UCNo/sb30BaTtbCA OMNTUKA, peannsylolan M3MepeHus B pexnMme BHYTPEHHEro
oTpaxeHus. Mocne nonyyeHns noaxoasw,ero OHOBOro cnekrtpa asnemeHT HIMBO BcTynaeT B KOHTAKT ¢ 06-
pasuoM, No3BOASAA PErucTpupoBaTb CNEKTP BHYTPEHHEro OTPaXeHUs OT MOBEPXHOCTUM He6OoNblION naowaan.
AHanunsnpyemas o6sactb onpegensieTcss reomeTpuyeckumu napameTpamu anemeHta HIMBO, TouyHee, KOH-
TakTupyluwein ¢ HuUM obnactbio obpasua. K pacnpocTpaHeHHbIM MaTepuanam nnasa anemeHTos HMNBO oTHO-
CATCA ceneHnp unHka (ZnSe), anmas, repMaHuini U KpeMHuii. Anmas n ZnSe ob6ecneynmBatoT OrpaHMyYeHHoe
BMU3yasibHOe HabnwfeHne aHanusnpyemoi obnactun yepes anemeHT HMBO, a KpeMHWeBble U repMmaHueBble
06beKTUBbI He 06ecneynBalT BU3yaslbHOIO HabAeHNs 1 TpebytoT 60bleil BHUMATENbHOCTM NPU NO3MLU-
oHuposaHun. Kpuctann HMBO nerko nospeAuTb, MO3TOMY €ro HEOOXOA4MMO MeEPUOANYECKU MPOBEPATL MOA,
onTuyeckum ysenuyennem. Kpome Toro, He6osnblwme pasmepsbl anemeHta HMBO MOryT npMBECTU K BbICOKOMY
JaBNEHNI0 Ha aHanM3npyemyto 061acTb M BO3MOXHbBIM M3MEHEHUAM XUMUUYECKUX M/nnm hnsnyeckux CBONCTB
obpasuya. Takke BO3MOXHa Murpauusa martepumana obpasua Ha anemeHT HMNBO. Bo usbexaHne B3aMMHOIo
3arpsa3HeHns n noBpexgeHusa kpuctanna HMBO Heo6xoAMMO MPOBOAWUTL €ro nmepuoguyeckuii ocmotp. Ans
onpegeneHuns 3arpsAsHeHus anemeHta HMNBO MOXHO Takke CpaBHWUTb OJHOJ/IYYEBOW CNEKTp B OTCyTCTBME 06-
pasua c npeabigywum (OHOBbLIM CNEKTpoM. Takasa npouegypa nomoraet npefoTspaTtuTb MeEPeHoC O[HOro
obpasuya Ha gpyroii npu ucnonb3oBaHun metoga HMBO.

7.4.12 MUKPOCMNEKTPOCKOMNNA Masioyr/10BOro 3epKasibHOro oTpaxeHus

HekoTopble cucteMbl MHPAKPACHbIX MUKPOCKONOB OCHALLal0TCA 06 beKTMBaMM Masioyr/ioBoro sepkalsib-
Horo otpaxeHus (70°).

Takol 06beKTMB MOXHO MCMNOMb30BaTh A48 pernctpaunm CnekTpoB He6oNbLWMX 06nacTell oTpaxaroLwmx
MOBEPXHOCTEN, YTO MOXeT OoKa3aTbCA NPEeANnOYTUTESNIbHLIM N0 CPABHEHUIO C METOAOM OTPaKeHUs, ONUCaHHbIM
B 7.4.9. CnegyeT OTMETUTb, YTO Masblii Yron najgeHus NpuMBOAUT K 3M1NIMNTUYECKO dopMe aHanm3mpyemoi
o6nactu, NO3TOMy onpejesieHne peasbHON 06/1aCTU aHanM3a MOXeT Bbl3biBaTb 3aTPYAHEHUS.
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MpunoxeHve JA
(cnpaBo4HOE)

OpurMHanbHbIA TEKCT MOANMULMPOBAHHbLIX CTPYKTYPHbIX 3/1EMEHTOB
npnmMmeHeHHoro ctaHpgapta ACTM

OA.1

11.6.10 OCTPOKOHEeYHble BOJ/IbpamMoBble UMbl

OCTpPOKOHEYHbIE BO/Ib(hPaMOBLIE UMbl O4EHb NOJE3HbI 4SS U3BEYEHNS U 06pabOoTKM MUKPOCKOMMYECKUX obpas-
uoB ans MK-mukpockonuu. BosbthpamoBble MUKPO3OHbI MOXHO NPUOBPECTN Y HECKOMbKUX NOCTaBLUUKOB. 3roToBUTH
W NOBTOPHO 3aTO4YUTb TakMe MUKPO30HAbl OTHOCWUTE/IbHO HEC/I0XHO. BonbthpamoBas nMpoBosioka kasmbpa npuMepHo
22 BCTaB/ISIETCA B MPYTKOBblE TUCKW. /19 NPOCTOTbI UCMOMNBb30BaHUA 3TU MPYTKOBbIE TUCKN HE LO/MKHbI MPEeBbIlaTh A/IUHY
0K0Mo 6 AKNMOB, NpY 3TOM 5 At0AIMOB — 3TO, BEPOSITHO, HauIydWwmii pasmep ANs 60/bLUMHCTBA Mosb3oBaTeneii. Bonb-
hpamoBble MI/ibl 3aTa4NBAOTCA NYTEM XUMUYECKOTO WM 3/1EKTPOSIMTUYECKOTO TPaB/IeHMS.

MpumevyaHune — VI3MeHeHUs1 CBA3aHbI C NpYBEAEHMEM NoKasaTeneil K MeTpUYeckoin cucteme namepexust (13
AKAIMOB B CM), a Takke ¢ HE06X0AMMOCTLIO YKasaHusi BMECTO Kasimbpa AnameTpa NpoBOJIOKM B MKM.
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MpunoxeHve b
(cnpaBo4yHOE)

OpUrnMHasbHbIN TEKCT HEBK/THOUEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB NMPUMEHEHHOro ctaHgaptTa ACTM

4b.1
11 NHdppakpacHass MUKPOCKOMUSA

MpumeyvyaHne 8— KHanMeHOBaHMAM, UCMO/b3yeMbIM B OTHOLLEHMM 3TOTO MeToAa, OTHOCUTCA onTuyeckas VK-
MUKpocnekTpockonus, VIK-mukpocnekTpomeTpus 1 Mukpo VK. NHbpakpacHasa ynbTpaMukpocnekTpomeTpus (W ynbtpa-
MUWKPOCMEKTPOCKONUST) — 3TO cneunasibHbI MeTod, B KOTOPOM 0bpasel, h3nyeckn 3aKpbiBaeTCsl HKe AMGIPaKLUOHHOMO
npegena (meHee 20 MKm).

MpuMeyaHue — VCKNOUEHNE NMPUMEYAHNS CBSI3aHO C TeM, YTO JaHHbIe TEPMUHBI HE NPUMEHAOTCS B PO.

Ab.2
11.15 MMKPOCNEKTPOCKOMNUA MasioyrsioBOro 3epkasibHoro oTpaxxeHusd

MpumevaHune 11 — Takoil 06BLEKTMB MHOTAA HA3bIBaOT OOBLEKTVBOM Yr/ia CKOMBXEHWS, XOTA NOHATUE «yria
CKOJSIbXEHMSI» 0ObIYHO MPUMEHSIETCSA K yr/lam He MeHee 85°.

MpumeyaHne — Vck/HOYeHE NPUMEYAHUST CBSI3aHO C TEM, UYTO AaHHble TEPMUHbI HEe NMPUMEHSIIOTCS B Pd.
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MpunoxeHve OB
(cnpaBo4HOE)

ConocTtaBrieHne CTPYKTYpbl HacTOsILLeEro cTtaHfgapTa Co CTPYKTYpOW
npuMeHeHHoOro B Hem ctaHpapta ACTM

Ta6nuuya [AB.1

CTpyKTypa HacTosILLEero ctaHgapTa CrpykTypa ctaHgapta ACTM E334—01(2013)
Pasnen Moppaspen TyHKT Pasnen Moppaspen [yHKT
1 — — 1 1.1—19 —
2 — — 2 21 —
3 31 — 3 3.1—3.2 —
— — — 4% — _
4 4.1—4.8 — 5 5.1—54 —
51 — — — —
5 5.2—511 — 5 5.6 5.6.1—5.6.13
5.12 — — — _
6.1 — 55 —
® 6.2 6.2.1—6.2.8 5.7 5.7.1—5.7.8
7.1 — > 5.8 5.8.1—5.8.3
721 5.9 —
7.2.2 6 8 8¢ —
7.2 7.2.3 7 7.1—7.3 —
7.2.4 8 8.1—8.3 —
7.2.5 9 9.1 —
7.3 — 10 10.1 —
7.4.1 11.1—115 —
7.4.2 116 11.6.1—11.6.9
7 7.4.3 11.6.10—11.6.11
7.4.4 117 11.7.1—11.7.5
7.4.5 118 —
7.4.6 11.9 —
4 7.4.7 - 11.10 11.10.1—11.10.2
7.4.8 1111 —
7.4.9 11.12 11.12.1—11.12.8
7.4.10 11.13 —
7.4.11 11.14 —
7.4.12 11.15 11.15.1—11.15.2
— — — 12* 121 —
AA —
Mpunoxexune Ab MpunoxeHne o
AB —
ar —

* NaHHbliA pasgen (noapasaen, MyHKT) UCK/HYUEH, T. K. er0 NMOSIOKEHUs! pasMELLEHbI B APYTUX pa3feniax HacTos-
LLero ctaHaapTa.
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MpunoxeHne A
(cnpaBo4yHOE)

CBefeHnA 0 COOTBETCTBUN CChISIOYHbIX HaUMOHaIbHbIX U MEXroCcy4apCTBEHHbIX CTaH4apToB
ctaHgaptam ACTM, nCnosib30BaHHbIM B KAQUECTBE CCbIJIOYHbLIX B MPpUMeHeHHOM cTaHpgapTte ACTM

Tab6bnuuya A.1

O603Ha4YeHne CCbIJIOYHOTO HaLMOoHasb- CteneHb O603HayYeHne 1 HaumeHoBaHMe CCbllIoYHoro ctaHgapta ACTM
HOro, MeXrocyapCcTBeHHOro ctaHaaprta COOTBETCTBUA
FOCT 27176 NEQ ASTM E131 «MonekynapHasa crnekrpockonus. TepMUHOIormna»
FOCT P 57941 MOD ASTM E1252 «CTaHgapTHas npakTvika oblyx MeToAoB nosy-

YEHUS1 MHDPAKPACHBIX CNEKTPOB A/151 KAYECTBEHHOTO aHaM3a»

FOCT P 57988 MOD ASTM E2105 «CtaHgapTHas obuias Metoguka TepMorpaBmme-
Tpuyeckoro aHanusa (TFA), COBMELLEHHOTO C WHGPaKpacHbIM
aHanmzom (TFA/MK)»

MpnmeyaHne —B HaCTOﬂLLI,eVI Tabnmue ncnosb3oBaHbI cnenywuime ycnoeHble 0603HaY€eHNs CTEMNEHN COOT-
BETCTBUA CTaHOAPTOB:

- MOD — moanguumpoBaHHble cTaHaapThbl;
- NEQ — HesKBMBaUIEHTHbIE CTaH4apTbl.

YAK 678.01:536.468:006.354 OKC 13.220.40

KntoueBble cfioBa: KOMMO3UTblI NOSIMMEpPHble, WHpakpacHas cnekTpockonus, o6uwue NPUHLKMbLI, MUKPO-
aHanus
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