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MpeaucnoBue

1 NOArOTOBJIEH ®eaeparnbHbiM rocyaapCTBEHHbIM YHUTAPHbLIM Npeanpuatuem «Bcepoccninckuin Ha-
YYHO-UCCNEAOBATENBCKUIA UHCTUTYT aBUALIMOHHBIX MATEPMANoBy COBMECTHO C ABTOHOMHOW HEKOMMEPYECKOM
opraHusaumeii «LileHTp HopMupoBaHus, cTaHgapTUsauMmn U Knaccuukaumm KoMnosuTosy npu yyactum Obb-
efMHeHus rpuanyeckux nuy «Cotos Npon3BoanTenei KOMNO3MTOBY Ha OCHOBE COBCTBEHHOIO Nnepesoaa Ha
PYCCKUI AA3bIK aHTMO0A3LIYHOM BEPCUM YKa3aHHOIO B MYHKTe 4 cTaHaapra

2 BHECEH TexHuyeckum komuteTom no craHgaptusaumm TK 497 «KoMno3uTbl, KOHCTPYKUMKN U n3ae-
NWA U3 HUX»

3 YTBEP)XOEH M BBEAEH B AENCTBUE Mpukazom deaepanuHoro areHTcTsa no TeXHUYECKOMY pe-
rynupoBaHuio u MeTponorum ot 5 gekabpsa 2017 r. Ne 1878-ct

4 Hacroswmit crtaHgapt sBnsieTca MOAUMMUUMPOBaAHHBIM MO OTHOWEHMIO K cTaHpapty ACTM
E334-01(2013) «CraHpgapTHaa npaktuka oOwmMx MeToaoB UHGpaKpacHoOro MukpoaHanusa» (ASTM
E334-01(2013) «Standard practice for general techniques of infrared microanalysis», MOD) nyTem Bknio4eHUa
OONONMHUTENbHbIX MOMOXEHUN, (ppas, CNoB, CCbINOK, NoKasaTenen, nx 3Ha4eHun U/unu BHECEHUA U3MEHEHUN
MO OTHOLLIEHUIO K TEKCTY NpuMeHsemoro ctaHgapra ACTM, koTopble BblAENEHbI KYPCUBOM.

OGbACHEHNSI NPUYMH BHECEHUSA TEXHUYECKMX OTKMIOHEHUI, a TaKkke OPUrMHaNbHbIA TEKCT MOANULMPO-
BaHHbIX CTPYKTYPHbIX 3nemMeHTos ctaHaapta ACTM npuseaeHbl B AONONHUTENBHOM NpunoxeHuu JA.

Paspensl (noapasaensl, MyHKTbI), HE BKITIOYEHHbIE B OCHOBHYIO 4aCcTb HAaCTOALLEro CTaHaapTa, npuseae-
Hbl B JOMNOMHUTENLHOM npunoxexnun Ob.

ConocraBneHne CTPYKTYpbl HACTOALLEro CTaHgapra CO CTPYKTYpoOW ykasaHHoro craHpapra ACTM
E334-01(2013) npuBeaeHoO B AOMONHUTENLHOM NpunoxeHun OB.

B HacToswemM CTaHaapTe UCKIIOYEHbl CCbINkn Ha ctaHaaptel ACTM E168, ACTM E573, ACTM E1642 n
ACTM E2106, TaK KaK OHW HOCAT CNpaBOYHbIA XapakTep.

HaumMeHoBaHMe HACTOALLErO CTaHAapTa MU3MEHEHO OTHOCUTENbLHO HAMMEHOBAHUA YKa3aHHOTO CTaHaap-
Ta ACTM ana npuseaexus B cootsetctaue ¢ NOCT P 1.5—2012 (nyHkT 3.5).

CBeaeHus 0 COOTBETCTBUM CCbINOYHBIX HALIMOHAIBHBIX U MEXTOCYAAPCTBEHHBIX CTAHAAPTOB CTaHAaap-
TaM ACTM, ncnonb30BaHHbIM B KAYECTBE CCLINIOYHbIX B MPMMEHEHHOM ctaHgapre ACTM, npuseaeHsl B A0-
NONHUTENBHOM NpunoXxeHun O

5 BBEJEH BMNEPBbIE

lMpasuna npumeHeHuUss HaCMoAWEee0 cmaHlapma ycmaHoerneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHa 2015 2. Ne 162-03 «O cmandapmu3sauuu e Poccutickoli ®edepayuuy». NHgpopmayus 06
U3BMEHEHUSIX K Hacmosuemy crmaH0apmy nybnuxkyemcs 6 exxe200HOM (110 cOCmOoaHUI0 Ha 1 AHeaps meKyuiezo
200a) uHopmayUoOHHOM yKaszamerne «HauuoHanbHbie cmaHdapmbiy, a oghuyuarnbHbIll mekem u3MeHeHul
U 10MpasoKk — 8 €XKeMeCsYHOM UHOPMauUOHHOM yKasamerne «HauuoHanbHblie cmaHlapmbi». B criydae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuweao cmaHdapma coomeemcmeyrouiee yeedomieHue bydem
onybnukoeaHo 8 brnuXxalilueMm 6bITYCKE EXEeMECAYHO20 UHpOPMAaUUOHHO20 ykasamensa «HayuoHarnbHbie
cmanOapmbly. Coomeemcemeyiowass UHgopmayus, yeedoMNeHUe U MeKcmbl pasMewjalomcess makxe 6
UHGOPMaUUOHHOU cucmeme obuweeo nonb3osaHuss — Ha ohuyuanbHoM calime ®edepanbHo20 azeHmemea
110 MEXHUYECKOMY peaynuposaHuio U Memposoeuu 8 cemu YiHmeprHem (www.gost.ru)

© CrangaprtuHdopm, 2017

Hacrosawwmii cTaHgapt He MOXET BbiTb NMOMHOCTLIO UMM YACTUYHO BOCNPOM3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B Ka4ecTBe opuumManbHOro usaaHns 6es paspelueHns degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHu1io 1 METPOTOru
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HAUMWOHANBbHBIN CTAHAAPT POCCUNCKOWN SOEAQEPALMUM

KOMMNO31Tbl NONNMMEPHbIE

Und pakpacHaa cnekTpockonusa.
O6wune npuHUUNLI

Polymer composites. Infrared spectroscopy. General principles

Aara BBeaenua — 2018—06—01

1 Obnactb NnpUMeHeHus

Hacrosawmii ctaHaapT yctaHaBnuBaeT obme TpeboBaHus K aHanu3y nofiMMepHbIX KOMNO3UTOB METO-
OM MHbpakpacHoun cnektTpockonuu. Ocoboe sHumMmaHue yderneHo 0CoO6eHHOCMAM aHanu3a MUKpoobpasuyos.

Hacmoswuli cmaHdapm moxem O6bimb makeke nNPUMEHEH K aHanu3y Opyaux mamepuarnos, makux Kak
qucmble Opz2aHu4YecKue U HeopeaHU4YecKue eeujecmea U Ux CMecu, NosuMepHble Mamepuarbl (Kak peakmo-
rnacmel, mak u mepMornnacmbl), a maicke KOMIoHeHmMbl 0518 ux npouseodcmea, eKImo4as CMosibl, omeepou-
mernu, yckopumenu, nnacmugukamopbl U rpoyue.

Bornee nonHble cBeaeHUs MO KOHKPETHbIM MeToAaM aHanu3a npuseaeHbl B FTOCT P 57941 u
MOCT P 57988.

2 HopmaTtuBHbIE CCbISIKM

B HacTosiwemM craHaapTe MCNonNb30BaHbl HOPMaTUBHbLIE CChIMIKM HA Crieaylowme CTaHaapThbl:

FOCT 27176—86 lMpubopbl cnekTpanbHble ONTUYECKUE. TEpMUHBI U ONpeaeneHus

NOCT P 57941—2017 KomnosuTtbl nonumepHble. WHdpakpacHaa cnektpockonus. KavyecTBeHHbIN
aHanus

MOCT P 57988—2017 KomMno3uTbl NosiMMepHble. TepMOrpaBUMET PUHECKUIA aHarnum3, COBMELLEHHbIN C
aHanu3om mMetoaom uHdpakpacHon cnekrpockonuu (TFA/MK)

MpumedvaHue — [Mpu NoNb30OBAHUM HACTOALLUM CTAHAAPTOM LienecoobpasHo NpoBepUTL AeiCTBUE CChINOH-
HbIX CTaHAApPTOB B MHPOPMAaLMOHHON cucTeme 06LLEro Nonb3oBaHWs — Ha oduumanbHoM caiite defeparnbHOro areHT-
CTBa MO TEXHUYECKOMY PEryNIMPOBaHUIO U METPOMNOTMN B CETU MHTEPHET UMK MO EXero4HOMY MH(OPMaLMOHHOMY yKasa-
Tento «HauMoHarnbHble CTaHAapThI», KOTOPLIA OMyGnuKoBaH Mo COCTOSIHWIO Ha 1 sIHBaps TeKyLUero roga, ¥ o Bbimyckam
@XeMeCsHHOro MHOPMaLMOHHOrO yKazaTens «HawuoHansHble cTaHgapTei» 3a TekyLyuii rog. Ecnv 3aMeHeH ceblnoudHbli
CTaHzapT, Ha KOTOpLIA jaHa HeAaTUpOBaHHas Cebirlka, TO PEKOMEHLYETCS UCMONb30BaTh 4ENCTBYIOLLYH0 BEPCUIO STOMO
cTaHgapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWIA. ECnn 3aMeHeH CCbINIOYHLIA CTaHAapT, Ha KOTOpbIA
JaHa AaTUpoBaHHas CChlflka, TO PeKOMEH/YeTCA MCronb3oBaTk BEPCUI0 STOTO CTaHAapTa ¢ yKadaHHbIM Bhille rogoM yT-
BEpXKAEHUA (MPpUHATUS). ECnn nocre yTBepXAeHUs HacTOSLero cTaHgapTa B CChITOYHbLINA CTaHAApT, Ha KOTOpbIA AaHa
JaTupoBaHHas CChlflka, BHECEHO W3MeHeHWe, 3aTparusatollee NonoXeHue, Ha KOTOpPoe AaHa CCbifka, TO STO MONoXeHne
pekoMeHaYyeTCs NPUMeHsATE 6e3 y4eTa AaHHOTO U3MEHEHWS. ECIU CCbINoYHbIN CTaHAapT oTMeHeH 6e3 3aMeHbl, To noro-
XeHUe, B KOTOPOM fiaHa CCbifika Ha Hero, PEKOMEHAYETCS MPUMEHSATE B YacTu, He 3aTparusatoLLlem STy CCbinky.

3 TepMUHbI 1 onpeaeneHns

B HacToslem cranaapTte npuMeHeHbl TepMUHbl Mo FOCT 27176, a Takke cneayoLmii TEPMUH C COOT-
BETCTBYIOLLUM ONpeaeneHneM:

3.1 ceeTtoBOM KOoHAeHcop (beam condenser): CneunanuanpoBaHHoe npucrnocobneHue, npegHasHa-
YeHHOe Ans aHanu3a MMKkpoobpasuos guaMeTpom 2,0 MM UMM MEHbLLIE.

M3paHue ocpuumanoHoe
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4 OcobeHHOCTU aHanu3a MUKpoobpasuoB

4.1 OO6wwume nonoxeHus

MeTtoabl cnekTpockonun, NCNonb3yemble ANA M3y4eHWs MUKpooBpasLoB, kak NpaBuno, ABNATCS Mo-
audukaumaMm aHanorndHbix Makpometogos. Ocoboii npobnemMoi MukpoaHanusa siBNsieTcs CUMbHOE BO3-
JencTBue 3arpsasHuTenen. Hanpumep, He3HaunTenbHbIE MPUMECH B PAaCTBOPUTENE MOTYT CTaTb OCHOBHbLIMU
KOMMOHEHTaMM 0CafKa, OCTALLErocs NOCne ucnapeHusl pactsopuTens. BelwecTtsa, u3snekaemole U3 marte-
pnanos Ans TOHKOCNONHON XpomMaTorpacdum, us Bymaru, ucnone3yemoii B BymaxxHoii xpomarorpadcum, u apy-
TMX TBEPABIX a4COPOEHTOB, MOTYT COAEPXKAaTb NpUMecH, Tpebytowmue 0CO6EHHO BHUMATENBHOMO OTHOLLEHMUSI.
K 3HaunMTEensHOMY 3arpsasHEHNI0 MOXKET NPUBOAUTL TaKKE HENOABUXKHASA (hasa ANsA rasoBoi xpomarorpaduu.
Mpu nHTEpPNpeTayun pe3ynsTatoB MUKpoaHanu3a Heo6xoaMMOo YYUTLIBATL 3TU (DaKTOPbI, a TAKKE ApYyrue uc-
TOYHUKM 3arpasHeHns. BepoaTHOCTb NONyYeHUs OLLMBOYHBIX PE3YNLTATOB MOXHO MUHMMU3UPOBATh, UCMOSb-
3ys YUCTBIE peaKkTuBbl, COONIOAAA OCTOPOXHOCTb Npu obpalueHun ¢ obpasuamu, a TakKke perynspHo UCMonb-
3ys1 KOHTPOMbHbIE NPOOLI NPK pa3aeneHnn u NOCNeAyLLEN perncTpauum CnekTpos.

4.2 Ucnonb3oBaHUe KOMNbLIOTEPHOU OOPABOTKM

B KOMMbIOTEPU3NPOBAHHBLIX AMCTEPCUOHHBIX CNEKTPOMETPAX WNKU UH(PPaKpPaCHbLIX CNEKTpOMeTpax
¢ npeobpasoBaHuem dypbe ANs NOBLILLEHUS HAOMIOAAEMOrO OTHOLUEHMS CUTHan-wym cnabblx NONOC u
MOBbILUEHUS YYBCTBUTEMbHOCTU MCMOMb3YIOT KOMMbIOTEPHbIE NPOUEAYPbl MHOFOKPaTHOFO CKaHWPOBAHUSA,
YCPEAHEHUS CUrHana, BblMMTAHUSI CMEKTPOB U PACTSDKKM MO opauHarte. BbluutaHue CnekTposB UCNONbL3YIOT
TaKke Ana ycTpaHeHus uHTepdepeHLUMOoHHbIX NONOC U3 cnekTpa obpasua, YTo NO3BONSAET NOHU3UTL Npeaen
oBHapy>xeHus.

4.3 Vcnonb3oBaHue 3KpaHupyowmux auadparm

OtBepcTue aepxkarenei obpasLoB, NPUMEHSIEMbIX NPU MUKpOcnekTpockonuu (6e3 ncnonb3oBaHUA UH-
hpakpacHoOro MMKpockona), 0ObIMHO MEHbLUE LUMPUHBI Nyda obpasua. M3-3a Takux HeGOonbLMX pa3mepos
aunadparm HeoBxoaANMO NPUHUMATL MEPbLI AN MONYYEHUS CMEKTPOB HAaUMYULLEro Ka4eCTBa, a NPUMEHSEMbIE
meTogbl ByayT 3aBUCETb OT TUNA UCMONbL3yemMoro cnektpomeTpa. OBbIYHO CYLLIECTBEHHO YNyYLUUTbL pe3yrib-
TaTbl yAAeTcs Npy UCNONb30BaHUM NPUCNOCOBNEHUs ANA YMEHbLUEHUA AMamMeTpa CBETOBOTO Mny4ka (CM. 4.4).

Mpu ncnonb3oBaHMM ABYXSY4EBOrO AUCNEPCUOHHOIO CNEKTPOMETPA, HE CHAGXEHHOrO KOMMbIOTEPOM,
nyd CpaBHEHWA Takke HEOBX0AUMO OrpaHu4MBaThb A0 COOTBETCTBYIOLUEH AnadparMbl. 3TO MOXHO caenarb
C MOMOLLbIO HEMPO3PayYHOro NUCTa U3 NIIOTHOTO Marepuana ¢ 0TBepCTMEM MOAXOASALLEro pasmepa, a Taioke
cneymanbHbIX LUTOPOK U ocnabutenen. OcnabneHue nyya CPaBHEHUS BIIUAET HA XapaKTEPUCTUKN U3MEPU-
TenbHOro npubopa, NOSTOMY AN NOAYYEHUA HAAEXKHBIX CNEKTPOB NPU MEHEE BbICOKMX YPOBHAX U3NYYEHUS
HeobxogMma COOTBETCTBYIOLLAA PErynMpoBka napaMmeTpos npubopa (1. €. yBenu4eHue LWMPUHBI LWEenu unm
NOBbLILLEHUE YCUNEHUS). YYBCTBUTENBLHOCTb MOXHO NOBLICUTL C NOMOLLBIO PACTSHKKM NO OpAMHAaTe, AOCTYNHOW
Ha BOMbLUMHCTBE CMEKTPOMETPOB.

Mpu ucnons3oBaHMM OQHOMNYYEBOrO CNEKTPOMETPA (POHOBLIN CNEKTP HEOGXOAUMO PErucCTpMpoBaTh Ye-
pes awadparmy B gepxarene obpasua, pasmepbl KOTOPON HE NpPeBbIWAOT pa3mepos obpasua. OBbIMHO 3TO
MOXHO cAenaTb, UCNonb3yst NyCTON Agepxarens obpasua.

Ha HekoTOpbIX criekTpomMeTpax ¢ npeobpasosaHmem Pypbe ycTaHOBKA gnachparMbl B Aepxarens o6pas-
ua npuBOAUT K HEBObLLIOMY M3MEHEHMIO HabroaaeMbIX YaCTOTHbIX MOMOXKEHWUI MOMNOC B pe3ynbrate u3MeHe-
HWSA ONTUYECKOTO NyTU. CrneaoBaTenbHO, NOMOXeHWe anadparmbl AOMKHO GbiTb OAMHAKOBBLIM NPU NONYYEHUU
cnekTpos o6pasua v cpaBHEeHMs1, 0COBGEHHO NPU UCMONb30BAHUM KOMMbIOTEPHOTO BbIMUTAHUS CMEKTPOB.

Mpn Mcnonb3oBaHWM MHPPAKPACHOTO MUKPOCKONA CMEKTP CPaBHEHUS 0BbIMHO PErMcTPUPYIOT Yepes Ty
e auacpparmy, KoTopas ucrnonb3oBanack Afs aHanusa obpasua. Pasmepbl gnadparmbl BbIOUPAOT BU3Y-
anbHO, Habnaas aHanusupyemyto obnacte o6pasua. Peructpupytotr o4HONy4eBON CNekTp AaHHOW obnacTtu
obpasua, Nocne Yero pernCTpupyroT O4HOMYYEBON CNEKTP CPaBHEHMA. CNEKTP NPONYCKaHWA UK NOTMOLLEHUA
obpasua nonyvatot, ucrnonb3ysa nporpaMMHoe obecnevyeHme CneKTpoMeTpa ANA pacvyeta OTHOLUEHMS ABYX
OZHOMy4€eBbIX CNEKTPOB.

4.4 Vicnonb3oBaHue CBETOBOrO KOHAEHCOpa

BorbLUMX NOTEPL SHEPTUW BCMEACTBUE OcrnabneHns nyda MOXHO n3bemarsb, cronb3ays npucnocobre-
HUE NS KOHLEHTPUPOBAHUS CBETOBOrO Nyyka. TO NPMCNocobrneHne MCnonbayeTcs Ans (poKyCUPOBKM Myyka
U3NyYeHUs: Ha aHanM3MpyeMoi 0GnacTu pasmMepom 2 MM UM MEHEE, NO3BOSSSA UCCIIEA0BaTbL MUKPOOGPasLb
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MEHbLLEro pasmepa. B 6onbLUMHCTBE CryvaeB JOCTAaTOMHO CBETOBOMO KOHAEHCOPa, YMEHbLUAIOLLEro pa3Mepbl
CBETOBOrO My4yka B 4 pa3a.

Tenno, NpoOM3BOAMMOE KOHLEHTPUPOBAHHBLIM NYy4YKOM, MOXET NOBPEAUTL HEKOTOPbIE 06pasLbl, 0CObeH-
HO NPpMW UCMONb30BaHUK PAJA AUCNEPCUOHHBIX NPUOOPOB. pu BO3HUKHOBEHUM ITON NPOBMEeMbl 3aLyuTy 00-
pasua MOXHO 06ecneunTb, YCTAHOBUB TOHKYIO NMNACTUHKY M3 repMaHusi Mexay WCTOYHWUKOM CBeTa M obpas-
uoM, nubo oxnaxgas obpaseL, NOTOKOM BO3Ayxa.

5 AHanus nosumMepHbIX KOMNO3UMmoe

5.1 AHanu3 nonumepHbIX KOMIo3umos rnposoodumecs mak e, Kak u aHanu3 mobbix Opyaux meepdbix
seujecms, 00HaKO uMeem Hekomopbie 0cobeHHocMU. [1oNUMepPHbIE KOMIMO3UMbI, KaK rpaesuso, Aesiomes
HennaskumMu U HepacmeopuMbiMU eewecmsamu, 4Y4mo CUNbHO Oz2paHu4ueaem 803MOXHbIE Memolbl
uccnedosaHusi. Cmpykmypa nonuMepHbIX KOMIo3umoe HeoOHopoOHa, rnosmomy pesy/ibmambl aHanusa
MO2ym CYuiecmeeHHO 3asucemb om ebibpaHHo20 memoda aHanu3a u npobonodzomoeKu, 0CobeHHO npu
ananuse Mukpoobpasyos. Hanu4due e cocmase MoAUMEPHOZ0 KOMIO3uma apMupyoueao HanonHumens
moxem nompebosampb yeenuyeHusi 8PEMeHU U3MenbyeHus obpasuya. V13-3a UHIMEeHCUBHO20 MoenoweHus
epachuma u noBobHbIX eMy mamepuanos e YUK obnacmu aHanu3 nosiuMepHbIX KOMIo3umos, codepxauiux
makue HanonHUmenu Kak yanepoOHOe 60JI0KHO unu MmexHu4Yeckull yanepod, mpebyem noebiulieHHO20
8HUMaHUS K eblbopy Memoda aHanu3sa u rnpoborrod2omosxu.

MpumMmeyvyaHune —MeToabl, ONMCaHHblE B AaHHOM pasferne, NPMMeHUMEI AN aHanusa Niobbix TBepabiX BeWecTB.

5.2 [ns peructpauum Ka4yecTBEHHbLIX CMEKTPOB MUKPOOGPA3LIOB TBEPAbIX BELLECTB HEOGX0AUMO BBO-
OUTb Monpaeky Ha ocrnabneHue nyya obpasua MM UCMOMb30BaTh CBETOBOW KOHAEHCOP; ANSA NOBLILEHUS
YYBCTBUTENLHOCTM MOXET NoTpeGoBaTbCA pacTsikka no OpAUHaTe, MHOFOKpaTHOE CKaHUpOoBaHue unu ycpea-
HEHWe curHana.

MpuMmeyvyaHue — [Ana aHanmsa MUKPOKOTTMUECTB TBEPAbIX BELECTB CyLLECTBYIOT cneyuanbHblie npucnocobne-
HWSI, Takue Kak MUKPOZEepXKaTeNnyu CycrneHsnii, TaGneTok n T. 4. HekoTopble U3 HUX NpeaHa3HaveHbl ANA KOHKPETHLIX Npu-
60opoB, a Apyrue ABNATCS YHUBEPCambHbLIMU.

5.3 HebGonbLuoe KONMYECTBO MENKO U3MENBYEHHOTO NOPOLLKA CMELUMBAIOT C CYCMEHANPYIOLIMM areH-
TOM, Hanpumep, Ba3eNMHOBbLIM MAacrom, U HAHOCAT HAa HeOONbLLYIO NNACTUHY Ans o6pa3ua pasMmepamu 3x5x1
MM. [nacTuHy ycTaHaBNMBAIOT B AepkaTeNb MakCcumanbHO 6nmu3ko K hOKYCy Cy>KaloLLErocs nyyka u3ny4yeHus
“nnM B MOAYNb CBETOBOIO KOHAEHCOPA.

5.4 Tpu ananu3de MMKpOOOpPa3LIOB MOXET UCMOMb30BATLCA METO/ B3BECEW B ranoreHMaax LenoYHbIX
meTannos (npeccoBaHus Tabnetok). MpeanoYTUTENLHO UCMONL30BATh ranoreHu LWenoYyHoro MeTanna, Bbl-
AepXaHHbI B CyLuMnbHOM Likady npu Temneparype ot 105 °C go 110 °C. [Ans nony4eHusi CNexTpoB Cpae-
HEHUA NCNONb3YIOT CBEXENPUIOTOBIIEHHBIE KOHTPOSbHLIE TAONETKKU, YTOOLI KOHTPOIMPOBATh BO3MOXHOE 3a-
rpA3HEHMe.

CepwuiiHble npecc-hopMbl ANst MUKPOTA0ETOK 0ObIYHO NO3BONISIIOT NONyYaTh ANCKU AuameTpom 0,5 nnu
1,5 mm. MNpecc-chopMy craHaapTHOro pasmepa 13 MM MOXKHO MCNONb30BaTh A58 NONyYEHUS MUKPOTabneTok,
npoaenae HebornbLUOE OTBEPCTUE B AUCKE, HAaNpUMep, U3 ONOBSIHHON hONbr1, MaHUIBLCKOW Gymaru, npoMo-
KaTenbHON unu punsrpoBansHon Gymaru TonwmHon okono 0,1 mMm. OnoesAHHanA donbra unu Gymara 06bIMHO
CNYXMT B Ka4ecTBe aepxarens TabneTkm U MOXET pa3MeLLaTbCsl 3a 0TBEPCTUEM AepXKaTens MUKPOTabneTku
MNU Ha CBETOBOM KOHAEHcope. [lonyckaeTcA UCMosib30BaHWE CBMHLIOBbLIX MUKPOANCKOB.

MpuMevaHus

1 OTBepcTUA A4NA MUKpOTabneTok MOryT 6bITh BLINOMHEHB! C UCNOMb30BaHUEM AbIPOKONOB AN BGymarn.

2 [Ana npaBunbHoiA paboThl HEKOTOPLIX AUCTIEPCUOHHBLIX CNEKTPOMETPOB HeoBxoAUMa anepTypa pasmepoM 1 Ha 4
MM 1 6onee. MNpu UCNONL30BaHNN CBETOBOMO KOHAEHCOPa MUHUMATIBHO A0MNYCTUMARA anepTypa yMeHbLUAeTca 40 pasmepa
oT 0,5 a0 1 MM B AnameTpe. CneKTpoMeTphl ¢ NpeobpasoBaHueM Oypbe Npu HeO0BX04MMOCTU NO3BONSAIOT NONy4aTh CNEK-
Tpbl Yepes anepTypy Anametpom 0,5 MM 6e3 ucnonb3oBaHUA CBETOBOIO KOHAEHCOPA.

O6pasel 04eHb MareHbLKOro pasMepa MOXHO cAenatb MPUroAHbLIM AN NEpeMeLeHUs nyTem nepe-
TUpaHUA ¢ cyxum nopotukoM 6pomuaa kanusa (KBr). Heo6xoaumo ucnonb3oBaTb CNEKTPOCKONUYECKU YUCTLIN
KBr, a BpeMa nepetTnpaHus AOIMKHO ObITb MUHMMANBHO HEOOXOAUMBIM ANSi PABHOMEPHOTO pacnpeaeneHus
obpasua B Tabnetke. 3TOT cnocob TaKke UCMONb3YIOT NPU aHanNM3e TOHKOTO MOBEPXHOCTHOTO CNOS, CHATOroO
¢ TBEpAOro obvekTa.
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OGpaseL, maTepuana TOHKOrO NOKPLITUS MOXXHO NONY4UTb, 06pabaTbiBas NOBEPXHOCTb HaXKAAYHOM Oy-
Marom Ha OCHOBe cTekna unu kaptuaa kpeMHus. Cnektp o6pa3sya Ha NOBEPXHOCTU Haxkaa4yHoW ByMaru MOXHO
nony4uTb METOAOM AU Y3HOro OTPaKEHUS, UCMONb3YA B Ka4eCTBe 3TanoHa YUCTbIN KYCOK COOTBETCTBYIO-
el HaxkgayHow dymaru.

5.5 AHanus TBepAbiX BELLECTB MOXXHO NPOBOAUTL, PAacTBOPUB MX B pacTeoputene (cm. 6.2). MNMonyueH-
Hblli paCTBOP MOXXHO aHaNM3WpPOBaTb HANPSAMYIO UM UCMONL30BaTL ANS NEPEBOAA PACTBOPEHHOIO BELLECTBA
B COCTOsIHUE, Donee NpurofHoOe ANA aHanu3a, HanpuMmep, U3roTOBUB TOHKYIO NAEHKY UMW NOPOLLIOK U3 ranore-
HWAa MeTanna ¢ HaHECEeHHbIM BELECTBOM AN NpUrotosneHusa Tabnetok ¢ KBr unu ananusa metoaom aund-
chy3HOro oTpakeHus. [ina nony4yeHus cnekTpa cpaBHeHMS Heo6X0AUMO MCNONL30BATb TOT Xe PaCTBOPUTENb
U Te Xe ycrnosus npobonoaroToBKu.

MpumeyaHune — HEPEKPMCTaJ'IJ'IM3aLM$| U3 pacTBopa UNn pacnnaea, a Takke npuknagbiBaeMmoe K 06paaL|aM
AaBfeHne MOXET Bbl3biBaTb UBMEHEHNA B KpMCTaJ'IﬂM‘-IeCKOVI CTPYKTYype matepunana n npusectn K UaMeHeHuto Habnioga-
€MOro cnekrpa.

5.6 Hekotopble TBepAbIe BELWECTBA MOXHO PA3MArYUTL UNW PacniaBuTb, CKaB Mexay ABYMS HEOONb-
LUMMKM HarpesaeMbiMu Nnactmiamu us KBr, a 3atem uccneaosatb B CbeMHOM gepxatene. Cxarue obpasua
MOXET ObITb BbINOMHEHO CHa4yana Mexay AByMA NMCTamu anioMUHUEBON ponbru, Ytobbl NpunoxmThL Bonee
BbICOKOE JlaBfneHue. 3ateM TOHKYIO NNEHKY OTAENAIOT OT (PoNbrv U aHANU3UPYIOT MEXAY CONeBbIMU OKHAMMU.
Hexkotopble TBEepAble 00pasLbl MOXHO HapesaTb TOHKUMUW NAACTUHKaMK, KOTOPbIE 3aTeéM YCTaHaBnMBaIoOT B
aepxarenb Ans MUKPOTaAbneTok Ans AanbHeNLWero aHanusaa.

5.7 AHanu3 HebonbLUMX NNACTUHOK MaTepuana MO)KHO NPOBOAUTL, MOMELLAA UX HA CONEBYIO NINACTUHY
u pasmewyaa auadparmy Hag o6pasuom. Mpu 3TOM M conesas nnacTuHa, u gnadparma pacnonaralrcs Ha
nyT¥ OQHOro nyya. [ns yaepXuBaHus o4eHb HebonbLLMX 06pa3LOB BHYTPU TOYEYHOIW AuadhparmMbl MOXHO
MCnonb30BaTb craTuyeckne cunbl. B o6omx cnydasx ycraHoBku 06pa3suLoB MOXET HabnoaaTbCs paccesHHoe
u3rny4eHue, NoCKonbKy 00bI4HO 06pasLbl He 3aKpbIBAIOT gnadparMy NOMHOCTLIO. Bonee BLICOKOro ka4ecTsa
cnekTparnbHbIX AaHHbLIX MOXHO AO0OUTLCA NPU UCMONbL30OBAHMWU CBETOBOMO KOoHAEHcopa (cM. 4.4) wnu UK-
MuKpockona (cm. 7.4).

5.8 OOpas3sLbl MOXXHO NOMELLATb HE Ha MOBEPXHOCTbL COMEBOW NMACTUHLI, a yAepPXKuBaTb MEXAY ABYX
TOHKWX NTIUCTOB MOJSIMMEPHOrO Marepuana ¢ HU3KMM NOrNoLEHUEM UHPAKPACHOTO U3NYYEHUS HA N3yYaeMblX
yacTtotax. [na nonyy4eHusi cnekTpoB B Gonblien 4actu cpeaHen MK-obnactu MOXHO ucnonb3oBartb TOpO-
NnacToBylO NEHTY, B TO BPeMs Kak Ans naMepeHun B aanbHen UK-obnactu Mcnonb3yor nonuaTUNeHoOBYIO
nneHky. O6a matepuana yCToinumBbl kK A€ACTBUIO MHOMMX KOPPO3UOHHbIX 0Opas3LIOB.

5.9 Takxke HeGonblume o6pasLbl TBEPALIX MAaTEPUANOB MOXHO YAEPXWBATb HA NMYTU Fy4va, NPUKNEUB
UX K NOMynpo3pavHoi Krneinkoii neHTe U ycTaHoBUB anadparmy Hag obpasuom. B atom cnyyae Heo6xoaumo
BHOCWTb NOMPABKY Ha CNeKTP KNenkoii NIeHTbl, NGO yCTaHOBMB aHaNorMyHyto auadparmy, 3akpbiTyto Knewkon
NEHTOW, Ha NYTU Ny4a cpaBHEHUS, MO0 METOAOM KOMMbIOTEPHOTO BLIYUTAHMSA CMEKTPA KIENKON NEHTLI, Nony-
YEHHOTO B YCINOBUAX, aHANOTMYHbIX YCNOBUAM NONYYEHUS cnekTpa obpasua.

Utobbl n3bexarb Heo6x04MMOCTU KOMMNBIOTEPHOTO BbIYMTAHUSA CNEKTPa KIENKOW NEHTbI, ANA YCTAHOBKU
MUKpooOpas3LoB BO3ne anadparmbl MOXHO UCMONb30BAaTh MareHbkMe KyCOYkM coneBoro okHa. OT mcnonb-
30BAHHOTO KPUCTANNa CONMM C MOMOLLLIO NIE3BUSA OTKAMbIBAKT KYCOUYKM pasMepoM oT 1 40 2 MM2 U MeHee.
C nNoMoLLbI0 30HAA MEePEHOCAT HECKOSbKO YaCTULL KIMEA C KYCOUKa KIelkon NeHTbl (kenaTenbHO CTaporo) Ha
NPOTUBOMNONOXHbIE Kpas 3TOM CONEBON NOKPOBHOM NnacTuHkM. O6pasel nomeLlaloT Hag aunadparmon U Ha-
KpbIBaKOT CONMEBOW NNacTUHKOWM. ConeByd MOKPOBHYIO MMACTUHKY NPUAABMMBAIOT K Auadparme Tak, YTobbl
OHa Jepxanacb Ha kneto. Kneit n3 ncnons3oBaHHOro dyparMeHTa neHTbl 06nerynT CHATUE NMOKPOBHOWM nna-
CTUHKW NOCIE 3aBepLUEHUS U3MEPEHUS.

5.10 Mpu ucnonb3oaHmn metoga HMBO ¢ HeGoOMNbWMM 0Opa3LOM ONTUMAarnbHbIE PE3ynbTaTbl MOXHO
nony4utb, ecnu obpasel pasmeLyaerca nonepek anemeHta HMBO. B cnyyae ¢ o6pa3uamu odeHb Marsbix pas-
MEpOB NpesnoYTUTENLHO pa3mMellatb 06pasel B TOYKe BX0oAa ny4ya, utobbl NepBoe OTpaXkeHne Haxoaunoch
B MECTE pacnonoxeHus obpasua.

Ans uccnegoeaxna mukpoobpasyos MetogoM HMBO MoryT ncnonb3oBaTbCs cneumarnsHble npuenoco-
6neHus. Kak npasuno, snemeHT HMBO B 3TMX npucnocobnexunsix umeet amametp ot 1 Ao 3 MM, a 3pdhekTmB-
Has obnacTtb aHanu3a cocraensiet ot 0,5 4o 2,0 MM B AUameTpe, YTO NO3BONSIET NPOBOAUTL @HANN3 MEHbLUMX
o6pasLoB., a B cny4yae aneMeHTa u3 anvasa NnpUMeHATb 60ee BLICOKOE KOHTAKTHOE JaBreHne.

Mpu ncnonb3oBaHuu NPUCNOCoBnNeHnin aToro Tuna Heobxoanumo cobnoaatb 0cobble Mepbl NPeaocTo-
PO>XXHOCTM, NOCKOMbKY UX KOHCTPYKLIUSI UCKITIOYAET BO3MOXHOCTb KOHTPOSA yrna najatoLlero CBeTOBOTO NyYka,
NMPOHUKAIOLLEro B NOBepxHOCTb kpuctanna HIMBO, Takum o6pa3om, Ha NoBepxHOCTb pasgena obpaseu-Kpu-
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CTann HanpaBenseTca Ny4oK CBETA, CoAepXKaLLui Nyun noa pasnuyHbiMu yrnamu. MNMonyyeHHble CNeKTPbl HEMb-
39 HaANPSAMYIO COMOCTaBNATb CO CNEeKTpamu, Nosy4YeHHbIMKU ¢ MOMOLLbIO npucnocoGnexnunsa HMNBO ¢ perynupye-
MbIM YIIIOM NaZeHus CBETa UMM CnekTpamMu, NonyYeHHbIMU B pexxume nponyckaHua. Ecnu aktueHasa obnactb
ananusa (ot 0,5 go 2,0 MM) He NOMHOCTLIO conpukacaeTca ¢ obpasuom, T. €. obpasel MeHbLLE NOBEPXHOCTU
KpucTanna, pacCesiHHbIA CBET MOXET MPUBOAUTL K MCKAXEHMIO cnekTpa. B o6oux cnyvasx craHgapTHOro an-
roputma koppekumum HIMBO HeaocTaTtouHO ANs noAaBneHust 3Tux apdeKToB, YTO MOXKET NPUBECTM K OLLMOOY-
HbIM pe3ynkraram.

5.11 B cnyyae HenogaTtnuBbix TBEpAbIX 00pasLoB Ans cxatus obpasuya A0 He0OX0AUMONW TOMLLMHbI
MO>HO UCNOMb30BAaTb AYENKY BbICOKOrO AaBEHUS C anMasHbIMU HaKOBasnbHAMU. OTOT METOA ABNAETCA Npea-
NOYTUTENBLHBLIM NPU HEOOXOAUMOCTU YMEHBLLEHUS TONLWMHEI 06pa3UoB, HEe NMOAAAILLMXCA aHaNU3y C UCMOSb-
30BaHueM Gornee NpocTbix MeTogoB. OTBEPCTUE B AYEKE UMEET Marnble pasMepbl, NOITOMY AN NOony4YeHus
CMEKTPOB MakCUMarnbHOro Kayectsa HeOOXOAMMO MCNONbL30BaTb CBETOBOW KoHAeHcop unm UK mmukpockon.
OpaHako anmas UHTEHCUMBHO NOTNOLWAET SHEPTUIO B UHTEPBAre BOMHOBbIX Yncen ot 1900 go 2300 cm!, uto pe-
naet 970 NpucnocobneHne HENOAXOAALMM ANst aHanu3a o6pasLUoB CO 3HAYUTENbHLIM NOTMOLEHUEM B 3TON
obnactu. Mpu npoBeaeHUN aHanu3a ¢ UCNONMb30BaHUEM SAYEEK BLICOKOrO AaBNeHns He0O6X0AUMO yUUTbIBaTb
BO3MOXHOCTb U3MEHEHUs1 MOPAONOrUK 1 YyNopsa04eHHOCTU CTPYKTYPbI NpU caaBnmBaHuu obpasua.

5.12 K Opyaum nodxodawum memodam aHanu3a rnoruMepHbIX KOMIO3Umos OMHOCAMCS MUKPOMUPO-
nu3 (em. 7.1), nuponumuyeckas easoeas xpomamoezpacpus ¢ K demekmupoearHuem (cm. 7.2.2) u aHanu3
ea30e, ebifensouwjuxca us Tl aHanuszamopa (cMm. 7.3).

6 AHanus apyrux BUaoB matepuasroB

6.1 AHanu3 Xugkux oopasuos

AHanu3 xugkux npod NpoBOAAT C MOMOLLLIO XKUAKOCTHbBIX KIOBET, XapakTEPU3YIOLLMXCA HEGOMbLUMM pas-
MEPOM OKOH 1 0O6bemamMu nopsaka HECKONbKMX MUKPONUTPOB. Mpy 3TOM UCMONb3YIOT crneyuansHble NpUcro-
cobneHus Ans yMeHbLUEHUS AuaMeTpa CBETOBOro nydka. O6bem pa3BopHLIX MUKPOKIOBET, NOAXOAALLUX ANS
XKUAKOCTEN HU3KOW NETy4eCTu, coctasnseTt okono 0,5 M3 npu UCNosNb30BaHMKM NPOKNaaku TonwmuHon 0,1 Mm.

MuKpOCKONMYECKUE KONMMYECTBA HENETYUNX XXUAKOCTEN MOTYT ObITh TaKKe NPOaHanM3npoBaHbl ¢ NOMO-
IO MUKPOCMEKTPOCKONUM BHYTPEHHETO OTPa>KEHUS, B YACTHOCTU, METOAOM HAPYLUEHHOTO MOJTHOTO BHYTPEH-
Hero oTpaxeHus (HIMBO).

MHorga HanBonee yaobHbIM cnoco6om paboTbl ¢ MUKPOCKOMUYECKUMU KONMYECTBAMMU NETYUUX XKUAKO-
CTEN ABMAETCA 3aKINIOYEHME UX B Ta30BYIO KIOBETY C BbICOKUM OTHOLLEHWEM AMUHbI K 00beMy, B pesynbrare
Yyero maTepuan aHanu3npyeTca B rasoBon ¢pase.

6.2 AHanus pacTBopoB

6.2.1 B psige cnyyaeB npeanoyTuTeNnsHa permcTpauns CnekTpoB XXUMAKOCTENW UNKU TBEPAbIX BELWECTB B
BMAE pacTBOpOB. [10AroToBka pacTBOPOB B MUKPOCKOMMYECKUX KONUYecTBax Tpebyetr 0Cco00N akkypaTHOCTH,
KpOMe TOro, pactBOpUTENM 0OLIYHO 3aKPbIBAIOT HEKOTOPLIE YacTu cnekTpa. MiHoraa ux BNMsHWE MOXHO ycTpa-
HUTb KOMMLIOTEPHbLIM BbIYUTAHUMEM CMEKTPOB UMM UCMONB30OBAHUEM ABYXIYYEBOro MeToAa. TLiaTenbHbIi
noabop TOMWMHLI KIOBETHI NponyckaHust unu, B cnydae HMNBO, Tuna ncnons3yeMoro anemeHTa, no3sonser
aHanu3aupoBaTtb pa3baBrieHHble PacTBOPbI (AaXke B BOAE) HEMOCPEACTBEHHO C nomoLlbto UK-dypbe cnekTpo-
MeTpa Unu AUCNEPCUOHHOTO CMEKTPOMETPA, OCHALLEHHOrO KOMMbIOTEPOM. [ns onpeaeneHns Hanuuusa npu-
MECEN B TEX XKe YCMOBUSIX aHANN3UPYIOT KOHTPOSbHbIE NPOObLI paCTBOPUTENS.

6.2.2 PacTtBop MOXHO MCNOMb30BaTh ANS MPUIOTOBNEHUS MUKPOMNIEHKU PACTBOPEHHOrO BELLeCTBa Ha
Hebonbwon nnactuHe (NPUONM3NTENbHO 8x8%2 MM), KOTOPYIO OCTOPOXHO COCKpebatoT, YTOObl CKOHLEHTPU-
poBaTtb obpasel, B HebGonbLow obnactu (npumepHo 3x3 MM, a npu ucnons3oBaHnn UK-dypbe cnektpomerpa
Jaxe MeHblue). NMnactuHa aormkHa ObiTb U3FOTOBMIEHA U3 MaTepuana, UHEPTHOIO K UCMONb3yeMOMY pacTBO-
putento. KonaeHcatbl OT MUKponMponuaa (B kanunnspe) MoxHO obpabaTbiBaTh TakuM e crnocotom. Mnexka
MOXET ObITb HAaHECEHa HanpsAMy Ha MukpokpucTann HIMBO ans nonyvyeHus CNekTpoB B 3TOM PEXUME.

6.2.3 HebonbLuoe KONMYeCTBO pacTBOPa HAHOCAT Ha CONIEBOE OKHO C MOMOLLbIO TOHKOW TPYOKU (kanun-
napa). B atom cnyyae ans nogbemMa kannu pactsopa MOXET MCMONb30BaTbCA KanunnsapHblin agdpdekT. Koraa
KOHeL, Kanumnnspa KacaeTcs OKHa, pacTBOP YaCTUYHO BbITEKAET HA €ro NOBEpPXHOCTb. [locne 3aToro pacTeo-
puTEnb UCMapsIOT, OCTaBNAA PACTBOPEHHOE BELLEeCTBO B BUMAE MUKPOMMEHKU. Mpu HeoBXoauMOCTM Kanun-
NAPHYIO TPYOKY MOXXHO OCHacTUTbL HEDONbLUOW rpyLuei, NO3BONAOLLEN BTArMBaTb B TPYOKY 60nbLwmin 06bem
o6pasua. Takke MOXHO MCNONb30BaTh HEOOMbLLYIO NUNETKY MacTepa.
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6.2.4 PacTBOp MOXHO HAHECTU Ha NOPOLLKOOOpa3Hoe TBepAOe BELLECTBO, HAMpUMeEp, XIopua Kanus
(KCI), ans aHanusa metoaom andy3Horo otTpaxeHus. Takke pacTBOP MOXHO HaHECTU Ha nopoLuok 6pomuaa
Kanus, KOTOPbIN 3aTEM MOXET UCMONbL30BaTh ANsl U3roTOBNeHus mukporabnetku KBr (cMm. 5.4).

6.2.5 Opyrov metoa npeanonaraeT npMMEHEHUe NOPUCTOrO TPEYroribHMKa U3 CNpecCOBaHHOroO NOpOoLL-
ka KBr B CTEKNAHHOM amnyne ¢ HeGonbLIMM OTBEPCTMEM B Kpbllwke. PacTBopy AaloT Mcnaputbecsa, Npu 3TOM
pacTBOPEHHOE BELLECTBO KOHLEHTPUPYETCA Ha BepluMHe TpeyrofbHuka 3 KBr. 3T0 no3BonseT npoBecTu
dunsTpaumio agcopbeHTa u HaHeceHue obpasua Ha KBr 3a oauH atan. BepLunHa TpeyronbHuka (nocne ucna-
peHus1 pacTBOPUTENST) UCTIONbL3YETCs ANs U3roTOBNEeHU MukpoTabneTku KBr. Takke Ans nonyyeHus cnekrpa
pPaCTBOPEHHOIO BELLECTBA MOXHO UCMOMb30BaTh METOA ANMY3IHOro OTPaKEHUS.

6.2.6 [Ina pabotbl ¢ HeGONbLLUMMKU 0ObEMAMU PACTBOPUTENSA MOXHO U3rOTOBUTH MUKPOKaNUNMSPHYIO
KUCTb, KOTOPYIO MOXKHO UCMONb30BaTb ANsi HAHECEHUS1 pacTBOPa Ha Manyio nnoLajb CosieBoro kpucranna.
Koraa MMKpOKanunnsipHyio KUCTb, COAEPXKaLlylo pacTBop cnaboneryyero BewecTsa B METy4eM PacTBOPU-
Terne, NOMELLAIOT Ha NOBEPXHOCTb CONEBOW NNACTUHLI, LETUHKN MUKPOKUCTU YAEPXMBAIOT XMAKOCTb B HE-
6onbluon obnactu. Takum o06pa3oM, HeneTyyee pPacTBOPEHHOE BELLECTBO OCTAETCA HA OrpPaHUY4eHHOW 00-
nacTu conesoii NNacTuHbl B rOTOBOM AN aHanu3a suae. Mcnonb3ys CTepeoMUKpPOCKON, PaCcTBOP HAHOCAT Ha
KpUCTanmn, Kacasicb Kpucransa TONbKO CTEKMSAHHbIMU BOSIOKHAMU. OrpaHuunTh pacnpoCTpaHeHue pacTeopa
MOXXHO C MOMOLLBbIO HEOOMbLUMX YrITyOneHuin B KpUCTanne, BbINONHEHHLIX OCTPUMEM MITIbI.

MpuMeyaHmne — MUKpoOKaNUNNSIPHYIO KUCTb U3roTaBNuBaloT cneaytowmm obpasom. IMyyok (ot 20 go 30) Bo-
JIOKOH CTEKIOoBaThl BCTABMSOT B TOHKOCTEHHYH) MUKPOKaNUNMApHYo Tpy6ky. 3TOT KoHeL, Tpybku, Bpalyas, HarpeBatoT B
nnamMmeHu MUHWATIOPHOM FOPENKM A0 CraBlieHUs BONOKOH ¢ TPYGKoi (ANA STOro MoxeT noTpeboBaTbCA HECKONBbKO Mo-
MbITOK, MOCKOMBKY MPU CIMLIKOM GrM3KOM pacnonoXeHun K NNaMeHn Nerko onanuTb BonokHa). Mocne Toro, kak BONOkHa
3aKkpenunuce B TpyOke, X obpesaloT, ocTaBnsis HECKONBbKO MUNNUMETPOB ANUHLI.

6.2.7 Ecnu B pacTtBoputene cogepxutcsa 60nbluoe KONMYECTBO BELLECTB, OHKM OyayT Beinaaath B Oca-
[JOK Ha KOHLax BOMOKOH. B aTtom cnyyae pacTBOopeHHOe BELeCTBO M3BIEKAIOT, pacnpeaensaor no nosepx-
HOCTM OKHa WM NOMELLAIT Haa auadpparmMon AnsA aHanusa. [ns noBbILEHMA YYBCTBUTENLHOCTU npoueaypy
HaHeCeHWs pacTBOPa Ha KpucTasnn npym NOMOLLM MUKPOKMCTW NPOBOAAT MHOTOKPaTHO. YTo0bI CKPbITb OCTanb-
HYIO YacCTb KpucTanna, ucnonb3yiotr auadparmy COOTBETCTBYIOLLErO pa3Mepa, unu aHanusupylor obpasey ¢
nomouybio NK-mukpockona.

6.2.8 [Ins HaHeceHuss MUKPOrpamMMOBbLIX KONMMYecTB 06pasL0B HA ranoreHuabl LWEenoYHbIX METannos
MOXET MCMONb30BaTLCS METOA nuodbunmaaummn (CybnuMauuoHHon cyLuku). CyenmmaunoHHasa CyLuka 3akno-
YaeTCa B yAaneHun pacTBOPUTENST U3 CMECU MPU HU3KOW TeMnepaType, 00bIYHO B Bakyyme. CnekTpbl nuo-
PUNM3MPOBaHHbIX MaTepuanos 3a4acTyl0 OTMYAIOTCH OT CMEKTPOB TEX XE& MaTepuanos, U3MENBYEHHbIX C
ranoreHuaoM LuenovHoro meranna. MNpegeaputensHoe NOKpbITUE NMOMUNM3aLMOHHON TPYOKKU Crioem 3amo-
POXEHHOro BOAHOrO pacTBopa ranoreHuja LenoyYHoro Metanna MMHUMU3UPYET NoTepU ANSA HEKOTOPbIX TU-
noB o6pasuoB, BO3HMKAKOLLME M3-3a aacopbuun Ha NOBEPXHOCTU CTekna. Jlnodunusauyns Hepeako NpuBoaUT
K 3arpsA3HeHuIO BeLLecTBa (Hanpumep, OT 0BpaTHOro TeYEeHUsi Hacoca), No3ToMy TpebyeTca nposepka ¢ NOMo-
b0 KOHTPOMbHbIX NPOD NOPOLLIKA ranoreHMaa Weno4Horo meranna. Heo6xoaumo yunTbiBaTh, YTO AaBneHue
napoB HEKOTOPbIX TBEPAbLIX BELUECTB AOCTaTOYHO, YTOOLI B Npouecce nuodunusaumum Konuyectso obpasya
YMEHbLUUMOCH BNOTh A0 €ro NosiHoro yaaneHus.

7 OcoOble BuabI aHanusa

7.1 Mukponuponus TBepabix o6pasuoB

Muponu3 4yacTo UCMNONb3YETCA ANSA NOMYYEHUS CNEKTPOB TaKMX MaTepMarnos, Kak HanorHeHHbIE yrnepo-
JOM Kay4yKu, KOTOPbI€ CRIULLKOM HENPO3PaYHbl UM CUIbHO HANOMHEHbI, YTOObI NONYYUTb CNEKTP Kakum-nubo
apyrum cnocobom. OnNTUManbsHbIi METOA NMPOnM3a obpasua 3aBMCKT OT €ro pasmepa.

Cawmblli MPOCTON CNOCO6 MMKPONMPONU3a Npeanonaraer MCNonb30BaHUE OAHOPA30BOW CMEKIISIHHOLU
nunetku. OBpaseL, NoOMeLLatoT B NUNETKY U NMEPEHOCAT B MECTO CY)XXEHUSI, MOCIIe Yero LUMPOKUIA KOHeL, rep-
METMYHO 3anavBatoT noj Aenctenem HebOonbLIOro nnameHu. MNocne oCTbiBaHWA 3anastHHOrO KOHLa nonmmep
NepeHoCAT B 3TOT KoHew,. OBpa3seL, MeANeHHO HarpeBaloT, Nonyyas NpoAYyKTbl NMPONU3a, KOHAEHCUPYLLMEeCs
Ha CTEeHKax MUMeTKW. YacTb nuneTku, CoaepxaLlyto 30y, yaansior, Aenas Haape3 Mexay 30M0i M KOHAeHCa-
TOM W pasnaMbiBas TPyOKy. 3aTem A06aBnAIOT OAHY Kanmn pacTBOPUTENS, CrnBasi BCe NPOAYKTbI NUponusa
Ha COmneBYI0 NMacTUHY ANSA aHanuaa.

Mcnonb3ya BMECTO NUNETKU KanunnsapHyo TPyobKy, MOXXHO NMPONU30BaThk O4eHb Maroe KoM4ecTBo Ma-
Tepuana.
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[nsa nonyyeHus cnekTpa 4acTuubl, UMEIOLLEN CIMLLKOM Marsble pasmepbl, YTOObl NOMYyYUTb JOCTATOMHO
NpPOAYKTOB NUPONU3a B pamkax 06GbIMHOr0 MUMPOSIM3HOTO aHanu3a, MOXHO UCNONb30BaTb MUKPOKANMUMMSAPHYIO
KMCTb (CM. 6.2.6). YacTuuy noMewaloT B KOHEL, KanuimsapHOW KUCTU, yaaneHHbIi OT BOSIOKOH, U nepeaBuraiot
K LUeHTpy TpyOku. KoHel TpyOku 3anausator. TpyOky Bpawjaor B6nu3u MUKPONIIAMEHU B 30HE YaCTULbl, YTOObI
nuponusoBatb o0pasel, He aonyckas pacnnaBneHust Tpyoku. 3anasHHbIN kOHel TPyOKu ¢ 30101 OTpe3alor,
BTSAAMMBAIOT B TPYOKY MUKPOKaNAIO YNCTOr0 pacTBOPUTENSA ANSA PaCTBOPEHUA NPOAYKTOB Nuponu3a. 3areM uc-
Nonb3yloT KUCTb ANst HAHECEHUS PacTBOpA Ha KpUCTan.

7.2 Coemeuwenne UK cnektpockonum ¢ xpomarorpaduyeckumMmn meTtogamMm aHanusa

7.2.1 OGwue nonoxeHna

CosmelueHne UK cnektpockonun ¢ xpomarorpaduy4eckumm metoaaMu no3BonsaeT NpoBOAUTL pasfe-
neHve n naeHTUUKaumIio KOMNOHEHTOB cMecen. K xpomarorpadud4eckum MeToaam, 4acto UCNONb3yeMbIM
BMECTE C aHanu3oM dpakumn metogom UK cnekrpockonuu, oTHocuTca rasosasa xpomarorpacgpus (MX), Bbl-
cokoaphekTMBHAA XMAKOCTHAA xpomatorpadma (BIXKX), ceepxkputuyeckas dpnoumaHaa xpomartorpadpua
(CPX), ToHkocnolHasa xpomarorpachua (TCX), a Takke OGymaxHaa xpomarorpacus. B cnyyae N’X N COHX
naeHTudukaumsa o6bI4HO BLINONHAETCA B PEXMME PeanbHOro BpeMeHu ¢ nomoubio MK-dypbe cnekrpomeTpa,
a aHanu3 coeauHEHnN, BbIAENEHHbIX APYTMMU XpoMaTorpadpuyeckuMm MeTogamu, NPOBOAAT Npu nepuoanye-
ckom oTbope npo6.

7.2.2 Ananu3s rasoxpomarorpacgpuueckux ppaxkumni

Fasoxpomarorpadmyeckne ppakumm 06bIYHO U3y4alOT HENOCPEeACTBEHHO B BUAE ra30B B COBMELLEHHON
cucteme MNX/UK, B KoTOpOW rasoebin xpomarorpad Hanpamylo npucoeanHeH K MK-dypbe cnekTpomerpy, a
BblAENEHHbIE KOMNOHEHTbI AHANU3UPYIOTCA B ra3oBon hase npu BbIxoae U3 xpomatorpacuyeckoit KONMoHKM.
C nomouwbio nuponumuyeckoli 2as3oeoli xpomamoepaguu ¢ UK demekmuposaHuem 603MOXHO aHau3upo-
samb npolykmbl nuposu3a meepdbix eeLecms.

lasoxpomMarorpadmuyeckme pakummn MoryT Takke 6biTb 0TOOpaHbI ANS NOCNeAyoWero aHanmsa MeTo-
AoM WK cnekTpocKkonuu nyTem NpornyckaHus rnoToka Ha BbIXOAe U3 ra3oBoro xpomarorpadya yepes pacTsopu-
Tenb, NOPOLLKOOGPa3HOe TBEPAOE BELLECTBO UM OXNaXXaaeMylo NOBYLUKY. ANbTEpHATUBHAA Npoueaypa aHa-
nusa metogom MX/MK nogpasymeBaet ynasnmBaHue B peasnibHOM BpEMEHU CyBMUKPOrpamMMOBLIX KOSIMYECTB
anata nNpu HU3KUX Temnepartypax. HekoTopele cepuiiHble KPUOreHHbIe cucTeMbl 0GecneunBaloT npeaensl
oBHapyxeHust MeHee 1 Hr.

n pumMmed4yaHune — (DpaKLl'I/II/I, nony4eHHble ¢ NOMOLLBIO oxnaxzgaemon NOBYLIKK, nonaraltoT MHOFOKOMNOHEHTHbI-
MW, NOKa He JOKa3aHO 06paTHO€.

7.2.3 AHanu3 ppakumin XnaKoCTHON XxpomaTorpadum

MNpu npoBegeHnn aHanu3a pakuui XMAKOCTHOW xpomarorpacdpum merogom MK-cnekrpockonuu He-
06X0AUMO y4uThIBaTb MHOXECTBO (PakTopoB. Bbixog XKX mMoxHO Hanpsmyio coeauHstb ¢ UK-®ypbe cnek-
TPOMETPOM C MOMOLLbIO MPOTOYHBIX KIOBET UMK Cneuuanm3npoBaHHbix npucnocobnenuit HMBO. Kpome Toro,
BbIxoAALUME dopakumm MoryT ObiTb HaHeceHbl Ha VK npo3payHble MOPOLLKM UMK NOABWKHBLIE MOAMOXKU ANs
aHanu3a MetTodamu CnekTPOCKONUMU AUAPY3HOro OTPAKEHUS UMN OTPAXKEHUS-NOTTOLLIEHUS.

Heob6x0aMMo NposiBNsATb OCTOPOXHOCTL MPW MHTepnpeTauun pedynbratoB XKX/MK, nockonbky nonocsl
NOrMoLLEHNss pacTBOpPUTENS MOTYT NEpekpbIBaTb 06racTu cnekrpa, HeooxoAuMbIE ANSA NPABUIbHON WAEHTU-
dmkauum unu UHTepnpeTauum cnekTpa aHanusupyemoro Bellectsa. Takke B Metoge XKX/MK vacro BcTpeva-
eTcs B3aMMHOE 3arpsi3HeHne U pasMblBaHWE rpaHuL nuka.

CBepxkpuTuyeckyto rirongHyro xpomartorpacuto (CPX) moxHo Takke coBmewatb ¢ UK-Pypbe cnek-
TpoMeTpoM. CyLLECTBYIOT CUCTEMBI C MPOTOYHLIMW KIOBETAMMU BbICOKOTO AABMEHUSA, a TaKKe C yAarneHuem
pactBoputens, obecneunBaroLime npeaernbl YyBCTBUTENLHOCTU OT 10 A0 40 Hr.

7.2.4 AHanu3s ¢pakumnin TOHKOCNOWHONM Xpomartorpadum

Kak npaBuno, nsTHa, cogepxalme uccrneayemble KOMMOHEHTbl, cobupaloT BMecTe ¢ aacopOeH-
TOM, cockpebas UX C NNacTUHbI; KOMMNOHEHTbI MOXHO BbIAENUTb NyTEM IKCTPaKUMM noaxoaswmm ans UK-
CNEKTPOCKONMUWN pacTBOPUTENEM, a CNEKTP pacTBOpa PerucTpupytotT obbluHbIMKU MeTogamu. Mpu Heobxoaumo-
CTU CMEKTP pacTBOPEHHOIO BELLECTBA MOXHO MOMYy4YMTb MOCME €ro NepeHoca Ha NOPUCTbIN TPEYroNbHUK U3
KBr (cMm. 6.2).

3KCTpakuusa BeLLecTBa Mnepes ChnekTpanbHbIM OnpeAeneHUueM aHanuMaupyemoro KOMIMOHEHTa Tpe-
OyeTcs NOTOMY, YTO CTaHgapTHble aacopbentbl Ansa TCX (cunukarenb W OKCUA aniOMUHUST) MOIMOLLAIOT
WK-nany4yeHve. [infq HEKOTOPLIX CUCTEM B KauecTBe afcopbeHTa MOXHO ucnonb3oearb Opomua kanus (KBr).
B Taknx cny4asx nocne onpegenexnus obnacrei KBr, cogepxxalyx aHanu3mpyemble KOMMOHEHTbI, a1COPOEHT
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cockpebatotr n nubo rotoeaT Tabnetky KBr ctaHgapTHeIM cnocobom, nMbo perncTpupytoT ClekTp METOA0M
AnddysHoro otTpaxeHus. CyLecTBYIOT aBTOMaTU3UPOBAHHbIE CUCTEMbI 9KCTPAKLMKU AN aHanM3a MeToaoM
AN Py3HOro OTpaxKeHus.

MpumeyaHue — Konnuectso aHanusnpyeMoro BeLLecTBa B NITHe MOXET OKasaTbCsl HeA0CTaTOYHBIM ANS Mo-
NyYeHWs1 Ka4eCTBEHHOro crekTpa. B sToM cnyyae oBbl4HO pacTBop o6pasLja HaHOCAT Ha nnacTuHy TCX B BUe Mosochl,
BbIenss obLLyto artoMpoBaHHYto Mosocy, B KOTOPOW pacrnonaratoTcs UCKoMble KOMMOHEHTHI. OAHUM M3 BapuaHToB Me-
Toga TCX sBnsAeTCs nporpaMMyMpyeMoe MHOTOKpaTHOe 3roUpoBaHKE, MPU KOTOPOM XpoMaTorpadusi BbIMOMNHAETCS 3a
HECKOIMbKO MPOXOA0B, NMPU 3TOM NATHa oBpasLia KOHLEHTPUPYHOTCA TaK, YTO JOCTUraeTcs JOCTaToMHOE KOMYeCTBO Belle-
CTBa ANs nosydeHnst naeHTudnumpyembix MK-cnekTpos.

KonnyecTBeHHYI0 UMK NONYKONUYECTBEHHYIO OLIEHKY KOHLEHTpaLMiA MOXHO NMPOBOANTE NMYTEM MPAMOroO
CPaBHEHNA UHTEHCUBHOCTM MOMOC NOIMNOLLEHNA ANA HEUM3BECTHOro ofpasua co 3Ha4YeHMsIMM, NMONYYEHHbIMU
AN KOHTPOnbHOro o6pasua.

7.2.5 AHanu3s (ppakumui 6yMaxkHOn xpomaTorpadgumn

B BymakHol xpomarorpaduu aHanusupyemMble obnactu Beipe3atot u3 6ymaru. 3arem cppakumm moryt
ObITb BblAENeHbl 3KCTpakuuen pacrtsoputenemM (oM. 7.2.4) nnm npoaHann3aMpoBaHbl HANPSAMYIO C MOMOLLbIO
UK-cnekTpockonuu oTpaxkeHus. B nocnegHem crniyyae Ans yCTPaHEHUst BAMAHUA OyMakHOW MOATOXKW UC-
NOsb3YIOT BblYUTAHWE CNEKTPOB. CNEKTP CPaBHEHUS, UCNOMb3YEMbIN ANA BbIYUTAHKUSA, HEOOXOAUMO NONy4aTb
oT nucta Bymaru, 06paboTaHHOro UCMONb3yeMbIM PACTBOPUTENEM.

7.3 Ananus rasos, Bbiaensarouwuxca us Tl aHanusartopa

Mo mepe HarpeBaHusA obpasua B KOHTpPoONMpyeMmol atmocdepe B paMkax TEPMOrpaBUMETPUYECKOTO
(TT) akcnepumMeHTa B MOMEHTBI NOTEpU Macchl M3 06pasua BbiaensaoTcs rassl. BoigeneHHble ra3bl oTbupator B
BMAE KOHJEHCUPOBAHHO dasbl MNK NMPONYCKAIOT Yepes TPAHCMOPTHYIO NUHUIO B ra30BYIO KIOBETY CNEKTPOME-
Tpa. QocTtynHel kak npuctaekn TIUK ans UK-dypbe cnekTpoMeTpoB, Tak U psig KOMOUHUPOBaHHBLIX NpubopoB
TI/UK. Takoe o6opyaoBaHue NO3BONSET ONPEAEnsATh BblAeNEHNe HEKOTOPbIX MHANBUAYANbHBIX A30B JaXeE B
coctage cmecu. C noMoLUbto MK-dypbe cnekTpoMeTpa MOXeT ObITb AOCTUTHYTO OGHapPYXXeHNEe MUKPOrpamMmo-
BbIX KONMYECTB BbIAEMNEHHbIX ra3oB, uTo ans obpasuya maccoi 10 Mr cooTBeTcTBYET NoTepe macchl B 0,01 %
(cm. TOCT P 57988).

7.4 NHdpaKpacHaa MUKPOCKONUA

7.4.1 O6LwWwMe nonoxeHus

WK cnekTpbl, NONyYeHHbIE C MOMOLLBIO MMKPOCKONA, NpOonycKatoLLero MHpakpacHoe usrnyyeHne, MoryT
CYLLIECTBEHHO OTNMYaTLCA OT OObIYHBIX CMEKTPOB. MO3TOMY HEOOXOAUMO yAENsATbL BHUMAHWUE TLIATENbHOMY
[OKYMEHTUPOBAHUIO 9KCNEPUMEHTATBHBIX YCIOBUI, NCMOMNb3YEMbIX MPU NONYYEHUU CMEKTPOB C MOMOLLBIO UH-
dpakpacHoin mukpockonuu. Hanbonee BaxHbiM hakTOPOM ABRAETCA AUpaKLUS MHPAKPACHOTO U3NyYeHus.
MonepeyHble pasMepsbl U3MepsieMbix 06pa3LOB MOryT COBMAaAaTb NO pasMepy C ANMHON BOMHbI U3Ny4YeHUs,
UCMonb3yemMoro ana ux aHanusa. lMockonsKy aHanusmpyemas obnacrb onpegensiercsi nyTeM sKpaHMpoBaHUA
B MIOCKOCTN U306paXKeHWs, a Andpakums n3ny4yeHns BAMSET HA NOMyYaeMble CMEKTPbI, 3TO MOXET NPUBOAUTL
K MCKaXKEeHUAM (POPMBI MONOC UMM UX OTHOCUTENLHOW MHTEHCUMBHOCTU, UMW W TOTO, U APYrOro.

Mpu NpoBeAEHUM nccnenoBanHuint ¢ nomoLybto MK-mukpockona HeobxoaMMo perncTpupoBaTh Crneayio-
LUMe IKCMEePUMEHTAMNBHBLIE NapaMeTpbl:

- aHanusupyemyio nnowaab odpasua;

- pazMep 1 TUM YyBCTBUTEIIbHOTO 3reMeHTa AEeTEeKTopa;

- PEXXMM MOMyY€EHNs CnekTpoB (NPOMyCcKaHUe Ui OTPaKeHue);

- reoMeTpu4eckme napameTpsl obpasua u MetTog Nnpo6onoaroTOBKY;

- chopMy, pacrnonoxeHune u TN Ucnonb3yembix guadpparm.

Heobxoanmo Takke perncTpupoBaTh Criegyolme napameTpbl 060pya0BaHUA: CrekTpasnbHOe paspeLwe-
Hue, Bpemsi coopa AaHHbIX U XapakTepuUCTUKKU STanoHHOro poHOBOro cnekTpa. Kpome Toro, B npOTOKON 3aHO-
€AT Mobble KOMNBIOTEPHLIE MAHUNYMALMKU CO CNEKTPOM, HaNnpPUMEp, NPOBEAEHUE KOoppeKkumn 6a30BOW NMUHMK
UM BbIMUTAHUS CMEKTPOB.

MpoCcTpaHCTBEHHOE paspeLueHne MMKpockona, ucnonbaytowero MK uanyyeHue, orpaHnyYMBaeTcs BNus-
HUeM Andpakummn U3NYYEHUS C OTHOCUTENBHO GONbLUOK ANMWHOW BOMHLI. STOT adeKT audpakuum yBenmyu-
BAETCH C YBENUYEHNEM AMMHbI BOMHBI U NOTOMY 0COBEHHO 3aMETEH NPW BOMHOBBLIX YMcnax meHee 1000 cm~!
(anuHax BonH Gonee 10 mkm). OBnacTb o6pasua, B KOTOpPol cobupaeTca Uany4eHune, yBenmymBaeTcs C yse-
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JIMYEHUEM ONWNHbI BOJHbI, TAKNM 06pa30M, nony4vyaemble CNEeKTPbl COOTBETCTBYIOT aHanu3aupyemon obnactu
o6pa3u,a, YBEMNUYUBAIOLLEHCA C YBENUYEHWEM ANMHbI BOMHbI.

MpuMmeyvaHune — MNpu hopMUPOBAHUN N30OPAXKEHWNS ONTUHECKOWH CUCTEMON SHEPrUS U3 TOUYKU MPUXOAUT He B
TOYKY, @ B LigHTpanbHoe ApKkoe NATHO C PSAOM TEMHbIX U CBETILIX Komnew,. Fpkue KonbLa Ha3blBarT AUdpaKkLnoHHbIMK
MaKcMMyMaMu, WNn nenecTkaMu, U OHU CofepxaT HEPTULO U3 UCXOLHOW ToUKW. [nsa nto6oi HeaaTeMHEHHOW ONTUYECKoM
CUCTEMBI MPUMEPHO 85 % BHEepPruK U3NyYEHUst NPUXOLUTCS Ha LieHTpasibHbI MakcuMyM. (OBbeKTUBEI MHMPaKpacHbIX
MMWKPOCKOMNOB UMEOT LIEHTPanbHOE 3aTeMHEHUE, CHUXAOLEee KaxyLLeecs Nany4YeHne B 8Toi obnacTu, o6bl4Ho npubnusn-
TenbHo Ha 10 %). OcTaBLlasica YacTb MHPaKpacHoro U3nyyYeHns NPUXoAUTCS Ha ApKUe Kombla, KOTopble oKasblBatoTes
3a npegenamu onTU4ecKoro n3obpaxeHus W, Takum obpasom, MOryT HenpeABWAEHHO MOrNoLWaTbes YacTaMu obpasua,
€Ccnu ero pasmepsbl NpesbILLaoT pasMepbl UCnonb3yeMoii Anadparmel. Ona nnnocTpauun BIMSHUA orpaHuYeHuns paspe-
LUEHWS Ha UHGPaKpacHYo MUKPOCKOMWIO, PAaCCMOTPUM CaMyto GOrbLUYIO aHanu3npyemyto AnuHY BOSHBl UHGpakpacHoro
Avana3soHa, Hanpumep, 20 MKM (BonHoBoe uncro 500 cm~!). Mpu noacTaHoBKe TaKoi ANWHLI BOSHLI B ypaBHeH!e gud-
pakuyuu BMecTe ¢ YncnoBoit anepTypoit 0,5 pacyeTsl MoKasbiBakoT, YTO A8 TOYEYHOro UCTOMHUKa NepBoe TeMHoe KombLio
ByneT HabnropaTbCs Ha paccTosHUM 24 MKM OT kpas obpasua. Mocneaytolwme TeMHble Konbla ByayT HabniogaTtbes Ha
paccTosiHUu 44, 64 1 84 MkM. [NpumMepHo 5 % OT N3nyyYeHnst TO4EYHOro MCTOMHUKa CoXpaHAeTCa 3a NpefenamMn YeTBepToro
TeMHoro KonsLa. Ha npakTuke, KOHEYHO, UCMOMb3YyeMbliA UCTOYHUK UMEET 3Ha4YUTENbHbIE pa3Mephl.

Jonyckaercs ncnonbL30BaTb NPUCMOCOBNEHNUA AN MUKPOCKONOB, MO3BONSAIOLLME PErUCTPUPOBATL CEK-
TPbl B PEXVMME NPOMYCKaHWSA, KOrAa Mnyy CBETA MPOXOAUT Yepes NNOoCKoCTk 00pasLa, Unu B pexuMe oTpaxe-
HUWS, KOrga CBETOBOW Jy4 OTPAXaeTCs B NNOCKOCTU 00pasua. OTpaXeHue MOXET NPOUCXOAUTL OT NOBEPXHO-
cTu obpasLa, OT OTpadKatoLLEN NMOAMOXKU UNKU OT 0BEnxX NNOCKOCTEN.

Takue npucnocobnenusa ans MK MukpockonoB no3BOmnsAOT pa3MeLLaTh anepTypHylo auadparmy nepe-
MEHHOT0 paszMepa B MIOCKOCTU(AX) n3o0paxkeHus obpasLa Ha ONTUYECKON OCU MUKpOCKONa. DyHKLUS STOW
anadpparmel COCTOUT B OrpaHUYEHNK aHanuanpyemon obnactu obpasua. MnockocTb n300paxkeHus, B KOTOPOW
yCTaHaBnuMBaeTcs auadparma, ConpspkeHa ¢ NockocTbio o6pa3ua, u ee pasMepbl ONpeaensoTca yBenuye-
HWEM ONTUYECKOW CUCTEMbI, YTO NO3BOMSET MCMONL30BaTh OTHOCUTENBLHO BONbLLUYIO AnadparMy Ans 9KpaHu-
poBaHus o6pasLa HebonbLUOoro pasmepa. [JOoCTyMHbI KPYITbie U NPSAMOYTOfbHbIE PETYNIUPYEMbIE anepTyPHbIE
avadgparmbel. Ans ysenumueHns POTOMETPUYECKO TOYHOCTM MPU perucTpauuu CnekTpoB reoMeTPUYECcKyto
KOHMrypauuio anadparmbl cneayer BbiOMpaTb B MAKCUMAanbHOM COOTBETCTBUM C (POPMOI aHanM3upyemon
obnactu o6pasua, NOCKOSbLKY U3Ny4YeHue, He npowejluee yepes obpasel u nonaeLlee Ha AETEKTOp, NpuBe-
JET K UCKAKEHUIO UHTEHCUBHOCTU OTHOCUTENBLHOIO NOTMOLLEHUA.

JononHuTenbHyio agnadparmy MOXHO pasMecTUTb B NIOCKOCTH n3o6paxeHusa nepes o6pasyom, 4Tobbl
avadparma 6bina u nepes o6pasuom, u no3aau Hero. Pasmepsl 3Tux gnadparm A0omxHbl GbITb OAMHAKOBLIMMU.
Mpu ncnonb3oBaHMu MMKpockona, 060pyA0BaAHHOIO ABYMA anepTypHbIMK Anadpparmamu, B pexvme oTpaxe-
HUS U3rnyyeHne oObIMHO NPOXOAUT YEPE3 OAHY U Ty e gnadparmy A0 B3aMMOAENCTBUS ¢ 06pa3LoM U nocne,
T.€. 0gHa agvadparmMa BbIiNOJHAET 06e PYHKLUM.

[ns nony4YeHns kaueCTBEHHbIX pe3ynbTaToB He0BXoAUMO NOAAEPXKUBATL ONTUYECKYIO COTNacoBaHHOCTb
UK mukpockona. TpaekTopuu ny4koB MHCOPAKPACHOTO U BUAUMOTO U3NYYEHUS 0MKHBI ObITh KONAMHEapHbIMKU
1 napcokanbHbLIMU; B NPOTUBHOM Clly4ae NonyyYeHHbIe CNEeKTPbl MOTYT OTHOCUTLCS HE K TeéM 06nacTsMm, KoTo-
pbie Obinu U3y4eHbl BU3yansHo. Mpoueaypa reoMeTpUYECKOro COrnacoBaHmns aAnst MUKpockona, pabotaioLero
B PEeXMME MPONYCKaHUs, NpeAnonaraeT nNpUMMeHeHue HebonbLuon AnadparMbl, 0ObIMHO AMAMETPOM OKONO
100 MKkm, B Aepxatene obpasua. Pacnonoxwvs Takyio avadparmy B aepxatene obpasua, yCTaHaBnmBaloT
OZIHY unu AiBe AUCTaHUMOHHbIE Anadpparmbl TaKoro e pasmepa, kak u auadparma B aepxarene obpasua, u
BbICTABNAIOT 3TW AnadparMbl BU3yanbHO TakK, YTOObl OHM HAXOAUNMCL Ha OAHOW NMuHuK. MNepeknioyaloTes B
MHPAKPaCHBIW PeXxuM n, cobmoaasn ykasaHus npon3BoauTens, 400MBalOTCS MakCUMaNbHOW MHTEHCUBHOCTH
MH(ppakpacHOro usnyyeHua yepes auadparmel. Nlocne aron perynmpoBku NPOBEPSIOT COXPAHEHUE KOMSTMHE-
apHOCTM BUAMMOrO CBETA M UH(PPaAKpaCHOTO nanyyeHus. Mpoueaypy NOBTOPSIOT Yepes perynsipHbie UHTEpBa-
bl BPEMEHM.

Ocoboe 3Ha4YeHne MMEET KOHLIEHTPAaLMs NEPBUMYHOIO U BTOPUYHOTO 3epkan oobekTuBa Kaccerpena unm
CBETOBOIO KOHAEHCOpA, UNK U TOTO, U ApYroro. PerynupoBka ONTUYECKOW CUCTEMbI MH(PPAKPACHOTO MUKPO-
ckona 6e3 onpeaeneHHbIX UHCTPYKLMIA N0 AOCTUXKEHUIO HEOOXOAUMOWN reOMETPUYECKOI COrnmacoBaHHOCTU He
Jonyckaercs.

7.4.2 OcoGeHHOCTH NOAroTOBKM OOpa3uoB

,EI,J'IFI BbIMONMHEHUA KA4Y€CTBEHHbIX CMEKTParibHbIX usmepeHwﬁ HGOGXOLWIMa npasunbHas NoAroToBka 06-
pasuoB.

Bonpocbl ot6opa, 06paboTku U yCTAHOBKM MUKPOCKONUUECKMX 06pa3sLoB HEOOX0AMMO paccMaTpuBaThb
B KOHTEKCTE reOMETpUMYECKUX napameTpoB obpasua, Heobxoaumbix ans MK-cnekrpanbHbIX udmepeHuin. na
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WHMPaKPaCHLIX M3MEPEHWUI OPraHUYECKUX MaTepUarnos B PeXUME NponyckaHua Hanbonee npeanoYTUTENbHEI
o6pa3subl TonwwmHow ot 5 4o 20 mkm. Bonee ToncTelie 06pa3subl NPUBOAAT K NOTEpe AeTanu3aummn B obnacrsx
WHTEHCUBHOTO MOTMOLUEHNUA U UCKAXEHUIO KOIMDULMEHTOB NOMMOLEHUa. HecmMoTpa Ha npuHLUNuansHyto
BO3MOXHOCTb aHanuaupoBaTb o6nactu pasmepom 10x10 MKM, aHanu3 6onee KpynHbix obrnacrei No3BonseT
nony4atb CnekTpanbHble AaHHble ¢ 6onee BbICOKUM OTHOLUEHUEM CUrHan-wyM. YTobbl MakcumansHO CHU-
3uTh 3adpheKTbl AU pakUMn, HAUMEHbLLLWUIA NUHENHBIA pasMep obpasua A0MmKeH NPUBNU3MTENLHO B NATb pas3
NpeBbILLIATL UCCMEAYEMYIO AMUHY BOMHbI MPKU UCTMONbL30OBAHWUKM OAHOW Auadparmel 1 B ABa pa3a npu MCMorb-
30BaHUM ABYX AUCTAHLUMOHHbIX AnadpparMm (CM. npumedanune). Mo BO3MOXHOCTU crieayeT BblOupaTb TOHKKUE
ofHopoaHble 06pasLbl ¢ MakcUManbHO BorbLUIOl aHanu3upyemon obnactbto. MakcumansHas BenmumHa aHa-
nu3upyemor o6nactu onpeaensercs onTUKoW MUKPOCKONA/CNEKTPOMETPA U pa3mMepoM HYyBCTBUTENLHOTO 3ne-
MeHTa. B 6onbLumMHCTBE CyLuecTByOLWmMX cucteMm MK-Mmkpockonuu MakcumarnbHas aHanusmpyemas obnactb
coctaBnset 250x250 MKkM, HECMOTPS! Ha TO, YTO pasMepbl 00pa3LoB MOTyT GbITb BO MHOMO pa3 GornbLue.

MpuMeyaHune —dakTuyeckne 3Ha4eHNs paaMepoB 06pa3os, NO3BONAIOLLME CHU3UTL BNUAHWE fudpakLmy, 3a-
BUCSAT OT YMCMOBOIA anepTypbl UCMonb3yeMoro 06beKTBa MMkpockona. Hanpumep, npu yucnosoit aneptype 0,5 npumepHo
95 % napatoLero nsnyveHus GyaeT NpoxoauTL Yepes 3afaHHyo aHanuampyemyro obnacTte Npy Mcnons3oBaHnmn obpasLa,
pa3mMepbl KOTOPOro B MSATb pa3 NpeBbILLAOT ANUHY BOMHLI B CUCTEMe ¢ OAHOW fnadparmoit u B 2,5 pasa ANs MUKpocKona
¢ ABYMS yAaneHHbIMU auadparmamu. B criydae ¢ o6beKTMBOM C 4ncrioBoi aneptypoir 0,25 Te xe ycnosusa 6ygyT co-
6rirofaTben, Korga pasMepsbl obpasua 6yayT npeBbillaTh AMWHY BOMHEI NPUMEPHO B AECATL U NSATh pa3 COOTBETCTBEHHO.

Mockonbky HambonbLuMe 06nacTu, KOTOPbIE MOXHO aHanuaupoBatb VK-mukpockonueii, eaea pasnuyu-
Mbl HEBOOPY>XEHHbLIM rna3oM, NpobonoaroTOBKY PEKOMEHAYETCS NPOBOAUTL C UCNONL30BAHUEM CTEPEOCKOMU-
4YecKoro BUHOKYNAPHOro MUKPOCKONa ¢ HebonbLMM yBenuyeHneM. Mpu BbIGOpe 1 yCTaHOBKE aHANU3NpyeMbIX
006pasLoB NpPeanoyTUTENBLHO UCMONb30BaTh yBenuyenne B 7—20 pa3. OtgeneHve n nepeMeLueHme obpas-
LIOB BbIMOMHSAOT TOHKUMU UIMaMK, MUHLETAMMW, OCTPOKOHEYHbIMU 30HAAMM, NE3BUAMMU U cKanbnensmu. Ang
YMEHbLUEHUSA TONLWMHbLI 06Pa3L0B UCNOMb3YIOT PONMKU, NPECCHl U MUKPOTOMBI. OTU UHCTPYMEHTbI U METOABI
noapo6bHo onncaHbl B 7.4.3—7.4.4.

Xugkue n TBepabie obpas3ubl YacTo MOMELLAIOT Ha TOHKUE ConeBble OkHA. Haubonee kadeCTBEHHbIE
CNeKTpbl NONY4alTCA Npu HEOONbLLUOW TOMNLUMHE OKHA, MOCKONIbKY B 3TOM CMy4ae Ha ONTUYECKYID CUCTEMY
MUKPOCKOMAa OKa3blBAETCA HaumeHbLuee BospencTeue. O6biMHO NaCl unu KCI pacuiennsior, 4to6bl NONy4YuTb
OKHa C pa3MepoM MOBEPXHOCTU B HECKOSbKO MUNNNUMETPOB U TONLWMHON OT 1 A0 2 MM. 3T coneBbie NNacTu-
Hbl PacLLEennsAoT A0 HYXXHOTO pasMepa € MOMOLLLIO NEerkoro NOCTYKMBAaHUA MHCTPYMEHTOM, HanpuUMep, PyKOAT-
KO OTBEPTKMU, N0 OAHOCTOPOHHEMY ne3Buto 6pUTBLI. Jle3sue 6pUTBLI NOMELLAIOT HA MOBEPXHOCTL KpUcTanna
naparnnenbHO BbICTYNAIOLWEMY Kpato M3rnoma. 3atem pyKoAaTKoW OTBEPTKU OCTOPOXKHO NOCTYKMBAIOT NO 3a/HEW
NOBEPXHOCTU Ne3Bust GpuTBbI, 4TOOLI paclienuTb kpuctann. O4eHb yaobHO ycTaHaBnuBaTh 3TU HeBOonbLUME
KpUcCTansbl NOBEpPX OTBEPCTUSI B KYCKE KApTOHA UMM MaHUmbCKoW Gymaru ¢ nomMoLLbio HeBonbLIOro Konuye-
CTBA HUTPOLIENIIONO3HOIO KIesi, UM NOBEpX OTBEPCTUS B TOHKOW aniOMUHMEBON MNACTMHE C UCMONb30BaHU-
€M HeDOonbLUOTO KONMUYECTBA Kay4yyKOBOIO Kres.

Teepable 4acTULbl MOXXHO MOMECTUTL HA CONEBYIO NMITACTUHY C MOMOLLBIO TOHKOW OCTPOKOHEYHOW BOIb-
dpamoBoit urnel (M. 7.4.3.1). ECcnn yactuupbl OCTAaTOYHO TOHKME, UX HEOGXOAMMO TONMbLKO PACNOSIOXUTbL HA
NOBEPXHOCTU CONEeBON NNACTUHbLI. [JONYCKAeTCA HAHOCUTD UITOW Ha MOBEPXHOCTb CONEBON NNACTUHBLI MENKne
6opo3aku B BMAE NPOCTOr0 PUCYHKA, UTOObI 4acTULy MOXHO ObINO NEerko u OQHO3HAYHO OGHAPYXMTb NoA
MUKpOCKonoM. Ecnu HeGonbLuoi 00pasel, UMeeT 3HAUUTENbHYIO TOTNLLMHY, AN €€ YMEHbLUEHUSI MOXHO Npu-
MEHSTb Pa3nU4HbIE CMOCOOLI.

MukponuneTku apPeKTUBHBI ANSi HAHECEHUS HEOOMBLLIOTO KONUYECTBA PeareHToB, KNeA U1 pacTBopu-
TEens Ha CONeBble NNACTMHBI AN MAHUNYNALMK € YacTulaMmu. MoryT ObITb MCNONb30BaHbI CTEKNAHHLIE MUKPO-
NUNETKU, KOTOPbIE MOXHO U3rOTOBUTb, YMEHBLLIMB AUAMETP CTEKIMAHHON TPYOKM 0ObIYHBIM CTEKNOAYBHbLIM CNO-
co6om. MukponuneTkamm Takke yaoOHO NONbL30BaThCA ANA HAHECEHUS HEOONbLUMX KONUYECTB XUAKOCTU Ha
NOBEPXHOCTL CONEBOW NITACTMHBI AN aHanM3a. ANbTePHATUBHbIN CMOCO0 NOMELLIEHUS XXUAKOCTU HA COMNEBYIO
NNAacTUHY 3aKNIOYAETCA B MCMAPEHUM PacTBOpA XMUAKOCTU, HAHOCMMOTO HA MOBEPXHOCTb CONMEBOW NNACTUHDI
MUKPOKUCTLIO (CM. 6.2).

Mpu Heo6Xx0AUMOCTU NPOBEAEHMS aHANM3a HEOOMNbLLOTO KONUYECTBA XMAKOCTU ee Heo6xoauMo nome-
WaTh B OrPaHUYEHHYIO 30HY CONEBON MAACTUHLL. 3TO MOXKHO CAEeNnaTb HECKONbkMMK cnocobamu. OauH cno-
co6 npeanonaraet paspyleHue HeBGonbLLON 00NacTu CoNeBol NIAaCTUHbI MHOFOKPaTHLIMU YKOSIaMKU OCTPUEM
MUKpPO30oHAAa. O6pa3syowmecs MUKPOKPUCTaNsbl CONMU OCTaBNAIOT B HEGONLLUOM yrnybneHun, Tyaa xe aobas-
naeTca xuakocTb. KanunnsapHble 3a30pbl MeXAy YacTULamMu YAEPXKUBAIOT XKMAKOCTL HA MecTe, CBOASA pac-
TeKaHWe K MUHUMYMY.
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Apyron achdeKkTnBHbIN CNOCO6 aHanm3a ManbixX KONMYECTB XMAKOCTU 3aKIIOYAETCA B Pa3MELLEHUN MU-
KPOMMacTUHKU CONWU Ha MOBEPXHOCTU CONEBOM NNAcTUHbI HECKONbLKO Gornbluero pasmepa. XKugkoctu aaior
pacrekaTbCa Mexay 3TUMKU CONEBLIMU NNACTUHAMM 3@ CYET KaNMUINAPHOro AENCTBUA, NPU 3TOM XUAKOCTb
HaHOCAT Ha NOBEPXHOCTb pa3aena Mexay IByMs CONeBbIMU NIIACTUHAMM C MOMOLLLIO MUKPONUNETKW.

Pacrekanue kanmm XXmakocTu MOXXHO MUHUMW3NUPOBAaTh, YCTAHOBUB CONEBYIO NMACTUHY Ha Cnerka Harpe-
TYIO MOBEPXHOCTL HEDONBLLUOW METANNUYECKOM LWaibbl. 3TO NpMBOAMUT K BOnbLUEMY HArpEBY HAPYXKHOW YacTu
CONEBOI NNacTUHbI CONIU U MEHbLUEMY CPefHEel YacTu NNacTuHbl. B pesynerarte kanna oCTaeTca B LUEHTpe.
3toT MeTo 3(P(PEeKTUBHO MUHMMUIUPYET pacTekaHue, No3BOnsAs Nnony4yaTb kadvecteeHHble UK-cnekTpoel u3
OYeHb HEBOMbLUMX KONUYECTB XUAKOCTU.

7.4.3 VNHcTpyMeHTbI ana npo6onoaroToBKU

7.4.3.1 OCTPOKOHEYHbIe BONb(PaMOBbLIE UMb

OCTpOKOHEYHbIE BOMbGPaMOBbIE UIfbl UCNOSIL3YIOTCA AN U3BMEYEHUA U 06paboTku MUKPOCKONUYe-
ckux obpasuos ana UK-mukpockonun. Takue BofbppamMoBbie MUKPO3OHALI AOCTATOMHO NPOCTO M3rOTOBUTH
U1 NOBTOPHO 3aTOuMTb. BonbdpamoBylo NpoBonoky duamempom npumepHo 650 MKMm BCTaBNSAIOT B NpyT-
KOBbIE TUCKU. [1ns o6neryeHms CNosb30OBaHWUA ANUHA 3TUX TUCKOB He AOSMKHA npesblwarb 15 cM, Npu 3TOM
onTUManbHbIi pasmep Ans GoNbLUMHCTBA NONb3oBaTenen coctasnset 72,5 cm. BonbdpamoBbie urmel 3ata-
YMBAIOT MYTEM XMMUYECKOTO USTN INEKTPONUTUYECKOTO TPaBNEHUS.

Mpu xuMn4eckom TpaBneHnn BonNbGPaMoByO NPOBONOKY 06pabaTbiBaloT HUTPUTOM HATPUS (MNU HUTPU-
TOM aMMOHMUSI) A0 NONYYEHUSA POBHOW, TOHKOMN YXE€CTKOW 3a0CTPEHHOW UMNbI.

n puMedyaHne — PeaKme Mexay BOJ'IbepaMOM W HUTPUTOM HaTPUA NpOoTEKaeT C UHTEHCUBHLIM BblE€NneHnemM
Tenna n MoOXeT NPpUBOAUTL K paaprlaruBaHmo ropavero Bewiectsa. HeOGXO,qMMO ucnonb3oBaHue cpeacTB 3aljUThl MMaas.

HeckonbKko rpaMM HUTPUTA HaTpUs MOMELLIAIOT B HEGONLLLON TUrenb. M3-3a BLICOKOW 9K30TEPMUYHOCTU
peakuuM Mexqay HUTPUTOM HaTpus U BOMb(MPAMOM TUIENb AOSMHKEH UMETb PYKOSATKY, UMM €r0 HE0OX0AMMO
aepxatb knewwamm. OAUH KOHEL, KOPOTKOM BONb(pamMOBOM NPOBOMOKM (4NIMHON OKONO 5 cM) Guamempom om
650 0o 1000 mKm HarpeBaloT 4,0 KpaCHOro KaneHus B NfIaMeHu U 3aTeM OnycKatoT B HUTPUT HaTpus. Bo Bpems
peakuun TpasneHus OyaeT 3aMEeTHO HENpepbIBHOE cBeYeHne. MNOBTOPHBIM MOTPY>XEHUEM NPOBOSIOKU B NOIy-
YEHHbIN CBETALLMIACS pacnnas MOXHO NOMy4YnUTb TOHKOE oCTpue. Taioke MOXXHO MOMECTUTb KyCOUYEK HUTpUTa
HaTpusa Ha ropenky Mekepa u aatb conu pacnnasutbes. Mocne aToro Urny HarpesatoT B NNaMEHU 1 NPOTAru-
BAIOT Yepes pacnnaBneHHbIi HUTPUT HaTpus. Jpyron cnoco6 npeanonaraert, 4to 6pyCcok M3 HUTpUTa HaTpus
NMOMELLaloT Heaaneko oT Kpasi niaMeHu W, Nocne HarpeBaHua Urfbl B NNaMeHW, Urny NpoTacKUBAIOT Yepes
pacnnasneHHbIi KoHew 6pycka. OcTaTky COnNM Ha OCTPUe UrNbl yAansaioT, NPOMbIBAA UrMy B BOAE.

Mpu anekTponMTUYECKOM TpasreHun BONbAPaAMOBYIO NPOBOMIOKY BbITPABMMBAIOT A0 MONyYeHUs 3a-
OCTPEHHOr0 KOHYMKa B 3MIEKTPONUTE M3 rMAPOKCMAA HATPUA UK Kanus NpU HEBLICOKOM HamnpspkeHun oT 6
80 12 B nepemMeHHOro unm NOCTOSAHHOro Toka. Npu NOCTOAHHOM TOKE MOMNOXMTENbHbIN NPOBOA OT UCTOYHUKA
nUTaHUA COEAUHAT C BOMbPamMOBON NPOBOSIOKOW, a B Ka4eCTBe OTPULIATENbHOrO 3MeKTpoAa vallue BCero
UCMONb3YIOT YronbHbLIN anekTposd. CKOPOCTb TPABMEHUS KOHTPOMUPYIOT N0 cune Toka. PekoMeHayeTcs MHOro-
KpaTHO MOBTOPATb MOrpy>XEHWe A0 MOMNy4YeHUs HeoOX0AUMOro OCTPUA. 32 HECKOMbKO MUHYT MOXHO U3roTO-
BWTb UMY C AOCTATOYHO OCTPbIM KOHLIOM.

Ha npakTuke Takue urnbl 0ObIMHO YCTAHABNMBAIOT B Aepxatenu urn. [ing ynobcrea pekomeHayercs 3a-
oCcTpsATb 062 KOHL|A NPOBOSOKKM, YTOOBI UMy MOXHO ObINIO NEpeBOpaYnBaTh NPU NOBPEXAEHUU OLHOTO OCTPUSA.

7.4.3.2 MuKpokanunmnsipHble KUCTH

MMKPOKUCTM 0YeHb 3hEKTUBHLI NpKU 0BpaLleHun ¢ 04eHb HeBOMbLUMMK OGbEMaMM XUAKOCTU. VX n3-
rOTOBINEHUE U MPUMEHEHNE OnucaHo B 6.2.6.

7.4.4 CpaBnuBaHue obpasuoB

7.4.4.1 Kak npaBuio, MUKpOYaCTULIbl UMEIOT CIIULLKOM BO0nbLLYIO TOMNLWMHY A NONyYeHna uHdgpakpac-
HbIX CMEKTPOB BbICOKOro kavyectsa. B 9TOM cny4vae xenaTenbHO YMEHbLUaTh UX TOMLUHY A0 NOMy4YeHUs Ko-
adppuumenTa nornoweHus MK-uanydyeHus He Gonee 1. Cnuwkom ToncTble 06pasubl 06bIMHO CAABMUBAIOT A0
Gonee noaxoasuei ana MK-cnekTpocKonuMu TONLWMHbI. MOCKOMNbKY ANMHA U LMprHa o6pa3uoB AnA MUKPO-
CNEKTPOCKOMUYECKOrO aHanuaa o6bIYHO AO0BOMbHO Manbl, NS cAaBnMBaHMA 00pasLOB 4OCTAaTOMHO YMEpEH-
Horo ycunusi. Bo MHormx cnyyasx 3TO MOXHO caenarb noj CTepeoMUKPOCKONOM C MOMOLLBIO MUKPO30HAA.
Ecnu oBpasel npununaer, 3Ty npoueaypy MOXHO BbINOMHATb HA HEBOMbLLIOM coneBoM okHe. Ecnn obpasel
YKECTKWUW, caaBnuBaHme Heo6XoaMMO OCYLLECTBNATL HA TBEPAON MOBEPXHOCTU C MOCMeayloLWUM NepeHoCoM
Ha NoaAXoAsALLYO noanoxky. Metann (Unu donbra) ABMAETCA NOAXOASALLEN NOBEPXHOCTLIO ANSA 9TUX LiENen, HO
ecnu obpasel CBETMNOro LBETa, AN MyYLLEro BU3yanbHOr0 KOHTPOMNSA MOXHO MCMOMb30BAaThb MIOCKYI0 YEPHYIO
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KpbILLKY U3 peHONbHOIM nnacTMaccsl. Jiobas nonsiTka caaBnuBaHna obpasua nyTem NPUNnoXXeHUs AaBneHns
MOXET NMPUBECTU K U3MEHEHUIO €r0 CTPYKTYpbI.

7.4.4.2 YT06bI BLINONMHUTL CXKaTue, obpasel, MOXXHO NOMECTUTbL MeXAY OTNONUPOBAHHLIMUA HAKOBasb-
HAMU npecca ans Tabnetok KBr, 6e3 KBr. CaaBneHHbIi obpa3sel, MOXXHO NMGO CYUCTUTL C MAUTbI UFNON UIU
ckanbnenem U pasmecTutb B Aepxarene obpasua Ans aHanusa B pexxume nponyckaHusi, nubo uamepsatb B
peXXmme OTPaXKeHUs1 HENOCPEACTBEHHO HA HAaKOBanbHe. Mcnonb3ys YMCTYIO 30HY HAKOBAarbHU B KAYECTBE JTa-
TNOHA, PEruCTPUPYIOT CNEKTP OTPaXkeHUs-NornoLeHus obpasya.

7.4.4.3 NHdopmaumsa no UCNosnb30BaHUIO AYEEK C anMasHbIMU HaKoBanNbHAMU NpuBeaeHa B 5.11.

7.4.4.4 [Ons cxatua MUKpPOCKOonM4ueckux oopasyos mexxay MK-npo3payHbiMu okHamu TpebyeTcsa npuno-
XUTb HeBonbLioe yecunue. [ina cxatua 06pasLoB MOXHO UCNONb30BaTb MHOTME UK-npo3payHbie MaTepuarnbl
OKOH: chbropua Gapus, KPC-5, 6poMmua kanus, Xxnopua HaTpusi, ceneHua u cynbcua umHka u ap. lNpu npocrom
cAaBnMBaHUK ABYX OKOH BMECTE C 00pa3sLoM Mexay HUMK MOXHO CxaTb 0bpasey n ob6ecnevynTb ONTUYeCKUin
KOHTaKT Mexay OkHaMu 1 06pasLoMm, TEM CaMbiM CHU3UB MOBEPXHOCTHbIE NOTEpU. [ing TBepAbIX Matepuanos
1 BOAHbIX PACTBOPOB PEKOMEHAYETCA UCNONb30BaTb OKHA M3 (hropuaa 6apusa TonwmHon 2 mMm. OkHA U3 XIo-
puaa Hatpusi, bpommuaa kanus u KPC-5 TonwmHon 2 mm o6ecneumBaioT paclLMPEHHbIA AMana3oH nNponycka-
HUS1, OAHAKO OHM MSIrYe U MEHbLUE NOAXOAAT AN cxkaTus 06pa3suoB.

Ecnn HeobxoamMmo npoBeCTM aHanu3 anactuyHoro obpasua, npu 3TOM B HANMYMKM HET YCTPOWCTBA
ANS HENPEPBLIBHOTO MPUIOXKEHUA AABIEHUS HA COMEBYIO MIACTUMHY, MOXHO MCMONb30BaTh APYroi Crnocob.
OnacTuyHbIi obpasel NOMELLAOT MeXay CONeBbiMU MNacTUHaMK. MNNacTUHbI CXXMMAIOTCA MATKOW 30HAA,
YTO BbI3bIBAET caaBnuBaHue obpasua. Mpu coxpaHeHuu AaBrneHUsi, BO3AEUCTBYIOLIEro Ha obpasew, Ha kpad
COMNeBbIX NIIACTUH HAHOCAT HEMHOTO KIes, HanpuMep, BA3KWI paCcTBOP HUTPOLENNIONo3bl. [ocne oTBepXaeHus
HUTPOLIENIIONO3HOrO Knes obpasew, Mexay CONneBbIX NMAacTUH OCTAHETCS B CKaTOM COCTOSIHUM U OyaeT rotos
K NPOBEAEHUIO aHanu3a.

7.4.4.5 B kauyectBe npucnocobneHust AnsA cAaBnNMBaHus 06pasLOB MOXHO MCMONb30BaTb MONMPOBAH-
HbI PONUK U3 HEPXKABEIOLLEN CTanu, YCTAHOBIEHHbIN HA nogxoaswen ocu. [insa yaobcrea Takoe yCTpOMCTBO
3aKPENnAIT Ha JanbHEM KOHLE 30HA4a UIK CKamnbnens, nony4as MHCTPYMEHT ABOMHOIO Has3HavyeHus. Obwee
ycunue, HeobxoaAMMOe Ans NPOKaTKku OpraHU4eckoro marepuana B nnockui obpaseu, OYeHb HEBENWKO, B
TO BPEMSA Kak AaBreHue, okasbiBaeMoe Ha obpaseL, MOXeT OblTb 04Y€Hb BLICOKUM. Takme npokarbiBaloLme
YyCTPONCTBA MOTYT UCNONBL30BaTLCA ANA CAABNMBAHMA OPraHNYECKMX U HEOPraHUYECKUX NOPOLLKOB, a Takke
OAMHOYHBIX BOSIOKOH ANA crnekTpanbHon naeHtudukaummn. O6pasubl MOXXHO NPOKATLIBATL HA METANNINYECKON
NMOBEPXHOCTU U aHanuM3upoBaTb B pexmme oTpaxeHus, nubo Ha UK-npo3payHbix OKHax AnA aHanu3a B pe-
XXUMe nponyckaHusi. BonokHa 4yacTto packaTbiBalOT Ha NpeAMETHOM CTeKNne MUKPOCKONA, a 3aTeéM CHUMAIOT U
yCTaHaBNMBAIOT NOBEPX HEGONBLLOrO OTBEPCTUS B METANNUYECKON NnactuHe. MonupoBaHHbIN PONUK ABNAET-
€A 0AHMM n3 HanGonee yao6HbIX yCTPOUCTB ANA CAABNMUBaHUSI MMKPOOGPa3LIOB.

7.4.4.6 Hebonbluoi o6paseL, MOXHO NOMECTUTb HA TBEPAYIO NMOBEPXHOCTb M MPUIOXUTb AAaBREHUE
NMOCKOW CTOPOHOI PYKOATKM Aepxatena urnbl. flaxke yMepeHHOe AaBneHue NMpUBOAUT K 3HAYUTENbHOMY
caaenuBaHuio obpasua. OcTpue 30HAA MOXHO TaKKe UCMONb30BaTh AN YMEHbLUEHUS TOSMLUMHBLI 06pa3LoB.
Takoe caaBnMBaHWE BO3SMOXHO NOTOMY, YTO YCUNME HA €AUHULLY NNOLLAAWU HA O4YEeHb MareHbKOW YacTuue Mo-
XET ObITb JOCTATOUMHO BLICOKUM, 4aXe NPWU YMEPEHHOM YCUINUM, B CUINYy HEOONbLUON nnoLuaaun KoHTakTa. Ecnu
obpaseL JOCTATOUHO XECTKUW, €ro TOMNLUHY MOXXHO YMEHbLLUTbL, NPWKaB ero 60KOBOM CTOPOHON LLUBENHOM
UMb, 3aKPENNEeHHON B NPYTKOBbIX TUCKaxX. HeGonbluas nnowaab KoHTakTa 60KOBOW CTOPOHbI LUBEWHOMN UITIbI
3HaAuYUTENbLHO YBENUUUBAET younue Ha eauHuuly nnowaau. Urmy MoxxHO nepekatbiBaTth Mo obpasy, nonyyas
TOHKYHO YELLYNKY.

AHanu3 nonMMepHbIX KOMNO3UTOB U APYIUX MaTEPUAroB C BbICOKOW KOHLIEHTpaLUei HanonHuTensa me-
TOAOM UHAPAKPaACHON CNEKTPOCKOMMU BO3MOXEH NOCne cAaBnuBaHus 06pasLia unm nyTem nonyvyeHust O4eHb
TOHKOrO cpe3a obpasua ¢ NOMOLLBIO OCTPOro fe3Bus. 3a4acTylo HaMONMHUTENb pacnpeaensieTca HepaBHOMED-
HO, U MOXKHO HanUTK 06NacTU YUCTOro Nonumepa Ans aHanusa.

7.4.5 Mukponuponus

Mukponuponus (cm. 7.1) — 310 ewle oAuH cnocod M3y4eHNsA NONMUMEPHbLIX KOMMO3UTOB U APYIMX Bbl-
COKOHAanOoSHEHHbIX nonumepos. Mony4yeHHble HeGonbLuMe KONMYecTBa NPOAYKTOB nuponu3a yaobHee Bcero
aHanusupoBarb C NoMoLLbio NK-mukpockona, 0C06E€HHO ecnu oHu ObiNu NOMELLEHbI B YriyOneHme B CONneBoMm
OKHE C MOMOLLbI0 MUKPOKANUANAPHON KUCTU, COrnacHo 6.2.6.

7.4.6 BbipaBHMBaHUE NoOKasaTenen nperioMsieHus

ToHKas nneHka Ba3enMHOBOro unu hbTopMpoBaHHOIO Macna Ha gepxarene obpasua HeobxoauMa AnA
dukcauum nopoLKooBpasHbixX 06pasLoB, a Takke BbIPABHUBAHUS UX NOKa3aTenen npenomneHus. 3To cnocob-
CTBYET NPOBEAEHUIO aHanu3a, ycTpaHsis npobnemsbl, CBa3aHHble C OTpaxkeHueM. BasenuHoBoe u propupoBaH-
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Hoe macno nucnonb3ytorcs B UK-cnektTpockonuu ans nonyvyeHust CycneH3uin Menkux 4acruu TBepgoro obpasua,
NOCKONbKY OHM UMEIOT HEBOMbLLUIOE KONUYECTBO NONoc nornoluexus. MNpu ux nocnegoBarenibHOM UCMONb30-
BaHUW MOXXHO MONY4YUTb NOMHbIN cnekTp obpasua. OcHOBHOM (byHKUMeNn cpeabl B K-MukpocnekTpockonuu
ABMAETCA YMEHbLUEHUE UNKN YCTPaHEHUE OTPaXKeHUI OT NOBEPXHOCTU TBEPAOro obpasua, KoTopble CrOCOOHbI
NPUBOAUTDL K UCKAXKEHMIO CriekTpa nornoweHus. Cpeaa Takke yMEHbLUAET NOTEPU HA OTPAKEHUE U pacceu-
BaHue, TakuM 0Opa3oM, NOBbLILLAA KAa4€CTBO CNEKTPanbHbIX udmepeHui. MNMpu ncnonbL3oBaHum cpea Ans Bbl-
paBHMBAHUA NoKasarenen NpenoMneHns Heo6xoAMMO BBEIEHUE NONPAaBKM HA UX NpucyTcTBue. MoxeT norpe-
60BaTbCA UHTEPAKTMBHOE BbIMTAHWE CheKTpa cpeabl. MNneHka JomkHa ObiTb AOCTAaTOMHO TOHKOW, YTOOLI ee
CNeKTp NO3BONSAN NPOBECTU KAYECTBEHHOE BbliMTaHME. OBnacTu CNeKTPOB, B KOTOPbIX UHTEHCUBHOCTbL NONOC
NOrNOLWEHUs cpeabl NPeBbLILLIAET 1, HE MOTYT CHUTATLCH HAZEXHBLIMMU MOCTE CNEKTPANbHOIO BbIMUTAHUS.

7.4.7 MukporomupoBaHue

MukpoTomupoBaHue npeacraensiet co60i BbINMONMHEHUE TOHKUX CPE30B NPU NOMOLLY CrieuuarnbHbIX Npu-
€NocobneHnin — MMKPOTOMOB, COCTOSALLMX U3 CPEACTB NepemeLleHus o6pasLia OTHOCUTENLHO HOXA ANSA cpe-
3aHMA TOHKOrO cnos Marepuana. O6paseu MOXHO BO3BpaLLaTb Ha MECTO U MOBTOPATL Npouecc. Ang ontuye-
CKOM CNeKTpoCKONuu 0BbIMHO MCMONb3YIOTCA Cpe3bl TonwwmHoM ot 0,5 o 20,0 mkm. Takasa TonwumHa obpasua
noaxoaut n ana UK-cnekrpockonum.

HecMoTpsa Ha BO3MOXHOCTb HENOCPEACTBEHHOIO paspe3aHus 06pa3sLoB, yalle obpasLbl BO Bpems pas-
pe3anus dukcupyior. [NpegnodTutensHeiM MaTepuanom marpuusl ans UK-cnekrpockonuu siBnsieTca napa-
buHOBBIN BOCK. BOCK XOpOLLO pexeTcs U nerko yaansieTca C noMoLbio Tennoro keunona. OH XUMUYECKU
CXOX C Ba3€NMHOBbLIM MacfioM U MO3TOMY CO3JaeT MMHUMAarbHble nomexu npu UK-cnektpockonuu. Bmecto
napaduUHOBOro BOCKA MOXET NPUMEHSITLCA B-NUHEHOBLIN BOCK. K ApyruM pacnpoCcTpaHeHHbIM MarpuLiam oT-
HOCHATCH aKpWIIOBbIE U AMOKCUAHbLIE CMOfbI. X CNOXHO yaanuTb nocne paspe3aHusi, U OHU MOTYT Bbi3blBaTb
cnekTparnbHble MOMEXH, NOITOMY HEe pekomeHayioTcs aAns npoeeaeHus UK-cnektpockonuu. Bo3aMoXHOCTL 3a-
NUBKM NONMMEPHON CMOSON onpeaenseTcs pasmMepoM U MOpUCTOCTbIO 0bpasuos. Mpu Beibope marepuana
3anuMBKU HEOOXOAMMO NPOSIBMATHL OCTOPOXKHOCTL, MOCKONLKY 3T MaTepuansi MOryT u3MeHuTb obpasel, B3a-
UMOZENCTBYS C HUM, PACTBOPUB UK 3arpsasHUB obpasew. [ipyroi cnoco6 cukcauumn obpasua 3akniovaercs B
NPUMEHEHNN TOHKOTO CaMOHECYLLEro NONIMMEPHOro Marepuana, KoTopblii Npu HEOBXO0AMMOCTU MOXHO Nerko
CHSITb MOCIE 3aBepLUEHNS MUKPOTOMUPOBAHUS.

7.4.8 NccneposaHue auxpousma

MK-mukpockon, 060pyAOBaHHIN NONSPU3aTOPOM, MOXKET MCMOSb30BATbCA ANA U3YYEHUA AUXPONYECKUX
CBOWCTB MaTepuanos.

7.4.9 NHdpakpacHaas MUKPOCNEKTPOCKONUA OTPaXKeHUA

7.4.9.1 MHorue obpasupl, HeyaoGHble Ans aHanusa ¢ nomolublo MK-mukpockona metoaom nponycka-
HUS1, MOTYT BbITb NPOAHANM3NPOBaHbI B PEXUME OTPaXeHUs. 1O yA06HbIN cnocob perncrpauum cnekTpos o6-
pasLoB, TOMNLMHA KOTOPLIX HE NO3BONAET NOMYYUTL KAYECTBEHHbLIX CNEKTPOB NPOMYCKaHWUSA, UMK HAXOAALLMXCA
Ha Henpo3payYyHoi Noanoxke. STOT MeToa He TpebyeT NPoGonoAroTOBKM U ABMSAETCA HEPA3PYLLAOLLMM.

7.4.9.2 B 3aBUCMMOCTY OT TUNa NOBEPXHOCTM aHanuaupyemoro obpasua AnsA NONyvYeHus: CNeKTPOB UC-
NOsb3YIOTCA Pa3nMYHbIE TUMbI CNEKTPOCKOMUU OTpaXeHus. Ecnn oGpasey npeactaBnaeT cO60M TOHKYHO NNEH-
Ky Ha OTpaxalLluei NMoBepXHOCTU, NPUMEHSETCA MHpakpacHas CNEKTPOCKOMUS OTPaXKEHUA-NOTMNOLLEHNS.
Opyrue Tunel 06pasLoB aHaNU3UPYOT METOAAMMU ANPhy3HOTO NNK 3epKanbHOMO OTPAKEHWUS.

7.4.9.3 VK-cnekTpocKonusi OTpaXXeHUA-NornoLleHns MOXET NPUMEHATLCA ANA aHanu3a nieHoK Tonwu-
HOW npubnuautensHo ot 0,2 10 20,0 MKM, HAHECEHHbIX Ha OTPaXKaloLLLyt MOBEPXHOCTb. MHMDpakpacHoe usny-
YeHue NpoxoauT Yyepes obpasel ABaxabl, MOCKONbKY OHO NMPOXoAWUT Yepes obpasel, OTpaXkaeTcs Ha noBepx-
HOCTU pasfena u Bo3BpallaeTcsa o6paTHO BAOMb ONTMYECKON OCK. PaKTUYECKOe pacCTosiHWE, KOTopoe ny4
npeoaonesaeT, Npoxoasn Yepes obpasew, 3aBUCUT OT UCMONbL3YEMOro 06bEKTUBA MUKPOCKONA, HO OHO Boree
YeMm B [Ba pasa NpesbiaeT TONWMHY obpasua, Tak kak ny4 poKyCMpyeTca Ha oTpakatoLlel noBepxHOCTY.
$POHOBbIN CNEKTP PEMMCTPUPYIOT C UCMONb30BAHMEM YUCTON 06NacTu OTpaXKatoLen NOBEPXHOCTU UMK, NPU He-
obxoaumocTH, atanoHHoro 3epkana. K obpasuam, aHanuampyembiM 3TUM METOAOM, OTHOCSITCS MOKPbITUSA Ha
meTannuyeckux 6aHkax Ans HANUTKOB, NOKPLITUS HA MaTepuanax ¢ BbICOKMMMU noka3atensmMu npenoMneHus,
Hanpumep, KPeMHUIA, U TOHKME NIIEHKM CMa30K Ha MeTanmnax.

7.4.9.4 Matepnansl C NNOCKOW unn OnecTsiwein NOBEpPXHOCTbIO MOFYT OTpaxaTb [OCTaTOMHO
UK-n3any4yeHus ana nony4yeHUs CneKkTpoB B pexuMe oTpaxkeHus. K TMnMYHbIM NpUMepam OTHOCSTCS NonmMme-
pbl (NNEHKK, rPaHynbl U MUTbIE UMW SKCTPYAUPOBAHHbIE AETAanu), 3arpA3HAOLLME BELLECTBA Ha 3MEKTPOHHbIX
KOMMOHEHTax 1 TBepAble MaTepuarnsl, Takme Kak 3ybbl, MuHepansbl u kpacku. Metoa anddysHoro oTpaxeHus
NO3BONSAET NONy4YaTh CNEKTPbl HEPOBHBIX HA BUA NOBEPXHOCTEN.
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7.4.9.5 B 0encTBUTENBHOCTU NOSyYaeMbIli CMEKTP OTPaXKEHUSA 4YacTo CoLepxuT B cebe aBe cocTasns-
oLLME: 3epKanbHOe OTpaXeHWe OT nepeaHein NOBEepXHOCTU U Auddy3Hoe oTpaxeHue. dakTuyeckoe cooT-
HOLLEHME 3TUX COCTaBASAIOLLMX 3aBUCUT OT HEPOBHOCTU NOBEPXHOCTU; AUEDY3HOE OTpaXKeHME NPOSABISAETCH
Hanbonee cunbLHO, KOraa paccToAHUE MEXQY HEPOBHOCTSIMU COOTBETCTBYET ANMHE BOMHbI MK-usnyyeHus. Kak
cneacTene, Habniaaemoe COOTHOLLEHNE 3epKanbHOro U Anddy3HOro OTPAXKEHNSA MOXET MEHATHLCS MO BCEMY
cnexTpy.

7.4.9.6 TnybuHa NPOHWKHOBEHMWS MPU OTPAXKEHWM OT NepeaHei NOBEPXHOCTU OYeHb Mana u Gnuska k
rnybuHe aHanusa metogom HMBO. CnekTpbl, NOMyYEHHbIE OTPAKEHUEM OT MEPEAHEN MOBEPXHOCTH, ByayT
3HaYMTEeNbHO OTNNYATLCA OT CNEKTPOB, MOMNYYEHHbIX CNEKTPOCKONUEN NPONYCKaAHUSA, UMM CNEKTPOB 06 bEMHBIX
o6pa3suoB. OdddekTuBHas rnybuHa NPOHMKHOBEHNS 3aBUCUT OT ASIMHbI BOMHbI M YBENWYNMBAETCA N0 Mepe yBe-
NWUYeHNsa AnNuHbI BOMHbI. B gononHeHune k aTomy dn3nyeckoMy SIBNIEHUIO, CNEKTP Matepuana MoryT U3MEHSITb
U apyrme m3nveckme n Xummndyeckne npoLEecchl, Takne Kak OKUCIEHUE MOBEPXHOCTU, 3arpsisHEHUE MOBEPX-
HOCTW UnNu Murpauus NNacTUUMKaTopoB UNU APYrux NpUcagok K NOBEPXHOCTMU.

7.4.9.7 CnekTpbl OTpaXeHust OT nepeHel NoBepxHOCTU (0COBEHHO CNEKTPbl OT CUITbHOOTPAXKAIOLLIMX
NOBEPXHOCTEN) OObIMHO XapaKTEPU3YIOTCSH UCKAXKEHUSIMU NONOC, TAKUMU KaK CABUI, UHBEPCUSI UMM acMMMe-
Tpus nonoc. 3T apdexTbl 00yCrnoBNEHLI NOMMOLLEHUEM ANINEKTPUYECKOTO MaTepuana, ConpoBOXIaloLLM-
€A U3MEHEHWeM nokasartens npenomreHus marepuana npu aTon yacrote. HabniogaeMblit CnekTp CBsisaH C
n', ABNAOLENCA KOMNNEKCHOW (DyHKUMEN, BKNovaoLwwen KoadMdUUMeHT nornoweHns k u nokasarenb npe-
NOMNEHUsA N

n'=n+ik. )

B cnyyae ¢ uncrbiM 3epkarnbHbIM OTPaXKEHWEM ANA pacyeTa BELECTBEHHON U MHUMOW YacTel 3TOW KOM-
NNeKCHON HYHKUMM MOXHO MCnonb3oBaTb npeobpasosaHne Kpamepca-KpoHura. TeM CambiM MOXHO MOJy-
YUTb YNEHbI, OTHOCALLMECH K CNEKTPY NOMMOLLEHUS U NOKA3aTenio NPENOMAEHUSA B 3aBUCUMOCTM OT YacTOTbl.
KomnbloTepHoe nporpamMHOe obecneveHne Ans BbINOMHEHUSI ATUX PACHETOB NOCTABNSETCA U3TOTOBUTENSMU
n3MepuTenbHbIX NPUBOPOB M KOMNAHUSAMU-Pa3paboTYMKaMU NPOrPaMMHOro obecneveHus.

7.4.9.8 Ona wnnioctpayuu 9ToM B3aMMOCBSA3N HA PUCYHKE 1 NOKa3aH CNEeKTP MUKPOOTpaXkeHust obpas-
ua nonuMeTunMeTakpunara, B NPOLEHTax OTPaXeHUs, B CPaBHEHWUU C 3TASNIOHHLIM 30M10TbIM 3epKanom. SToT
CMEKTP BKIIOYAET COCTaBMSAOLLME OTPAXKEHWUA OT 3aaHEN (BHYTpEHHel) noBepxHOCTH obpasua, a Takke oTpa-
KEHUA OT NepeaHel (BHELIHEN) NOBEPXHOCTU. OTpaxeHue OT 3agHEeN NOBEPXHOCTU NMpeanonaraeT ABONHOe
NPOXOXAEHNE U3Ny4YeHuss Yepe3 obpasel, NOSTOMY CMEKTP BKIOYaeT B cebs HEKOTOpblE NPU3HAKM MOMMo-
LLUEeHMA BHYTpM o0Opas3ua. BeluMCneHHbI KOMMNOHEHT N (BKIMIOYAIOLLMIA NOKasaTernb NpenoMIieHus) nokasaH Ha
PUCYHKE 2, a KOMMOHEHT K (BKNIOYatoLMIA CNEKTP NOrMOLLEHUS) — Ha pPUCYHKe 3. M3-3a OTpaXkeHusl OT BTOPOM
MOBEPXHOCTU 3KCNEPUMEHT HE MO3BONSIET MOMNYYUTb KONMMYECTBEHHO BEPHbIE CNEKTPbI N U K. 3TU KOMMOHEH-
Tbl MOTYT MCMOMNb30BaTbCA ANs KAYEeCTBEHHOrO aHanu3a, O4HAKO NpW UX KONIMYECTBEHHOW UHTEepnperauuu
HeoB6x0AMMO MPOSABNATL OCTOPOXKHOCTb. 3HAUYEHUA N HA PUCYHKE 2 npuMepHO Ha 50 % npeBbLILLIAIOT BEPHOE
3HayYeHuWe rnokasaTens NPernoMMeHus.

7.4.10 MpocTpaHCTBEHHOE KapTUpPOBaHue

HekoTopble cUCTEMbI WHPAKPACHONW MUKPOCKOMUW BKMKOYAKOT KOMMbIOTEPHOE YNpaBneHue npea-
METHbIM CTOSIMKOM MMKpPOCKONa. Takoe KOMMbIOTEPHOE YMNpaBfeHWe MOXHO MCMOoMb30BaTh ANS NOMy4YeHus
MaccuBa MHMpPaKpaCHbIX CMEKTPOB, PErncTpUpyemMbiX B 3aBUCUMOCTM OT NONoXxeHus obpasuya B obnactu,
onpeaenseMon nepemeLleHnem nNpeaMeTHOro CTonmka. 3TO0T MaccuB AaHHbIX MOXET COCTOSATb U3 CMEKTPOB,
NOMYY€HHbIX BAOSb NPAMON JIMHUK («ITMHEWHAasA KapTa») Unu aAna CeTkn X — Y.

MepemMeLleHne npegMeTHOro CTONMMKa YNPaBsETCsl KOMMbIOTEPOM, WUCMOMNb3YIOLWUM YCTaHOBOUYHbIN
dhaiin, co3gaHHbIi nonb3oareneM. OToT dann ByaeT BKoyaTh B cebsA pasMep Liara Mexay TOYKamu Bbl-
6opku 1 06LLMe pas3mepbl KAPTMPYEMO NUHUKM Ui obnactu. KOMNbIOTEPHbBIN aHanNu3 MaccmBa JaHHbIX MOX-
HO MCNONbL30BaTh ANA U3BNEYEHUA uHOPMaLMK 0 pacnpeaeneHnn XMMNYeckux PYHKLUMOHAMNbHLIX Fpynn no
KapTupyemoin obnactu nyTem usMepeHus nornoLLeHns BbIGPaHHON YaCTOTbI UMK YacTOT B MAcCUBE CMEKTPOB.
O6paboTaHHasn nHpopmaLmsa MOXKET 3aTEM MCNOMb30BaTbCA AN aHanu3a pacnpegeneHns KOHKPETHOro nuka
UNK MUKOB B 3aBUCUMOCTU OT NONOXEHMA B KapTMpyeMon obnactu. 31a KOMNbIOTEPHAsA BU3yanusauus nMe-
€T BUA KOHTYPHOI KapTbl, OCHOBAHHON Ha HEN CMEeKTPO30HANbHON KapTbl, KAPTbl UHTEHCUBHOCTU UMK Tpex-
MEPHOI BU3yanu3aLun mMaccuBa AaHHbIX. [TPOCTPaHCTBEHHOE pa3peLueHune, nosy4yaemoe B KOMMbIOTEPHbIX
n306paXkeHNsIX, 3aBUCUT OT pa3mepa Lara, PakTUHECKOro U3MEHEHNUS CBOWCTB oOpasua B kapTupyemoi 06-
nacTu U NPOCTPaHCTBEHHOTO paspeLLeHnsa aHanu3upyemon obnactu, 3aaaBaemMoro anepTypHon guadparmon
(avadbparmamu) Mukpockona. Heo6xogumo nogYepKHYTb, YTO MPKU UCNOMB30BAHUM HEDOMbLUMX anepTyPHbIX
Anadparm peanbHOe NPOCTPaHCTBEHHOE paspeLueHne OyaeT 3aBuCeTb OT BOMHOBOrO Yncna (cm. 7.4.1).
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PucyHok 1 — Habniogaemblii CnekTp MUKPOOTPaXXEHUS NONMMMETUITMETaKpUnaTa npyu Ucnornb3oBaHun
B Ka4yecTBe CMeKTpa CPaBHEHUSI CMEKTPa STaNIOHHOIO 30510TOT0 3epKana
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PucyHok 2 — BewecTtBeHHas 4acTb (n), nony4yeHHasi B pesynbsrare npeobpasosaHus Kpamepca-Kponura
ANs cnekTpa MUKPOOTPaKEHUS MONMMETMIIMETaKpunara
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PucyHok 3 — MHuMas vacTb (k), nonyueHHas B pesynsrarte npeobpasoBaHus Kpamepca-Kponura
ANSA CNEKTPa MUKPOOTPaXEHUsI NONMMETUNMETaKpUnara

Pa3HOBUAHOCTbLIO 3KCMEPUMMEHTa CMEKTPanbHOro KapTUpOBaHUA ABNSIETCS HanpasneHue nyya obpasua
Ha choKasnbHYI0 MAOCKOCTb MAaccuBa, COCTOSILLErO U3 MarepuanoB AETEKTopa, TakuX KaK aHTUMOHUA, MHAWS
(InSb) unun KPT. Ans nony4yeHus ogHoro «u3obpaxeHnsi» obpasel| obnyyaloT ofHOW MIM pSAOM ANUH BOJH,
npu 3TOM BbIMNOSHAETCS GoMbLUIASA YaCTb TOFO, YTO ONMCAHO ANS KAPTUPOBaHUA, HO 6e3 (husnueckoro nepeme-
weHus o6pasua n coopa aaHHbIX AN OTAENbHbIX ToYek o6pasua. CpaBHUTENBHO Gonbluan obnactk 06pasua
(ot 0,5 0o 2,0 mm) BU3yanu3MpyeTCs 3a OAHO OBNyYeHUe JETEKTOPa, NPU 3TOM NPOCTPAHCTBEHHOE paspelue-
Hue o6pasua onpenensieTcss pacCTOSHUEM MEXAY YyBCTBUTENbHBIMMY SNIEMEHTAMU B MACCUBE U ONTUYECKUMM
XapaKTepUCTMKaMU U3MEPUTENLHOW annaparypbl.

7.4.11 MuKpOCneKTPpOCKONUsA BHYTPEHHEro OTpaXeHus

B UK-Mukpockonax MOXET UCNOonb30BaTLCA ONTUKA, peanuv3yLlas M3MEpeHNst B PEXUME BHYTPEHHE-
ro otpaxeHusi. Mocne nonyyeHus noaxoaswiero hoHoBoro cnekrpa anemeHT HMBO BCTynaeT B KOHTaKT C
06pasLomM, NO3BONSAS PErucTpUpoBaTh CNEKTP BHYTPEHHErNO OTPAKEHUSI OT NOBEPXHOCTU HEOONbLUOW nno-
waaun. AHanusnpyemas obnacte ONpenensieTcs reomeTpuyeckumn napamerpamu anemerta HIMNBO, TouHee
KOHTaKTUpYyIoLLei ¢ HUM obnacTbio obpasua. K pacnpoctpaHeHHbIM matepuanam ans anemeHtos HIMBO ot-
HOCATCA ceneHut uuHka (ZnSe), anmas, repmaHuii U kpeMHuii. Anmas u ZnSe obecneqymBaroT orpaHU4YeHHoe
BU3yanbHoe HabnogeHne aHanmanpyemoi obnacti yepes anemeHT HIMBO, a kpemHUEBbIE U repMaHUeBbIe
o6beKTUBLI He obecneunBaloT BU3yanbHoro HabnoaeHust n TpebytoT GonbLueid BHUMaTENbHOCTHU NpU NO3NLIM-
oHvpoeaHuu. Kpuctann HIMNBO nerko noBpeautb, NosToMy ero Heo6xoauMo nepuoauyecky NpoBepsTb nop
onTUYEeCcKUM yBenudyeHuem. Kpome Toro, HebonbLume pasmepbl anemeHTa HIMBO moryT npuBecTy K BLICOKOMY
[AaBMNEHMWIO Ha aHanu3upyemyto obnactb 1 BOSMOXKHBIM U3MEHEHUSIM XUMUYECKUX W/Unu (ousn4YeCKux CBOMNCTB
obpasua. Takke BO3MOXHa MUrpaumsi matepuana obpasua Ha anemeHT HIMBO. Bo u3bexaHne B3aMMHOrO
3arpsisHeHust U nospexaenusi kpucranna HMBO HeobxoaumMo NpoBOAUTL €0 Nepuoguyeckuii ocmMoTp. Ons
onpeneneHus 3arpsisHeHus anemeHTa HMBO MOXHO Taike CPaBHUTL OQHOMYYEBOIA CNeKTp B OTCYTCTBUE 06-
pasua ¢ npeablayum OHOBBIM CNEKTPOM. Takas npoueaypa NOMOraeT NpenoTBpaTuTb NepeHOC OAHOro
ofpasua Ha gpyroi npy ucnonb3oBaHun Mmetoaa HMBO.

7.4.12 MMKpPOCNEKTPOCKOMNUA MaNoyIrfIOBOro 3epKasnibHOro OTpaXeHus

HekoTopble cucTeMbI UH(PPAKPACHBLIX MUKPOCKONOB OCHALLAIOTCA 0OBLEKTMBAMU MANoyrmoBOro 3epKans-
HOro oTpaxeHus (70°).

Takoih 06BEKTUB MOXHO UCNONb30BATb A1 PErMcTpaumm CnekTpoB HebonbLLMX 0BnacTein oTpaXaroLLX
NOBEPXHOCTEM, YTO MOXET OKa3aTbCsl NPEANOYTUTENBHEIM MO CPABHEHUIO C METOLOM OTPaXXEHUS!, ONMCAHHBIM
B 7.4.9. Cnieayet OTMETUTb, YTO Manblid Yron naaeHns NpMBOANT K SNMUNTUYECKOR hopme aHanusnmpyemoii
ofnacTtu, No3TOMy onpeaeneHve peanbHoii 06nacTi aHanusa MOXET BbI3bIBaTb 3aTPYAHEHUS.
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Mpunoxenune AA
(cnpaBouHoe)

OpuUrnHanbHbIA TEKCT MOAU(PULUPOBAHHBLIX CTPYKTYPHbIX 35IEMEHTOB
npumMeHeHHoro craHgapta ACTM

OAA

11.6.10 OcTpoKoHeuHble BoNnbchpamoBble UMbl

OcTpokoHeYHble BONbMPaMOBBIE UMbl 04eHb MOMe3Hbl A5 M3BNeYeHUs U 06paboTkM MUKPOCKOMMYECKUX obpas-
yoe ans MK-mukpockonun. BonbgpaMoBbie MUKPO3OHALI MOXHO MPUOBPECTU ¥ HECKONbBKWX MOCTaBLYMKOB. M3roToBUTL
WNK NMOBTOPHO 3aTOYUTb TaKWe MUKPO3OHABI OTHOCUTENbLHO HecnoXHO. Bonbdpamosas nposonoka kanwbpa npumepHo
22 BCTaBnSAETCA B NPYTKOBbIE TUCKW. [N NPOCTOTHI MCMOMb30BaHUSA 3TW NPYTKOBLIE TUCKW HE JOMKHbI NPEBLILIATL 47TMHY
OKomMo 6 A1oiMOB, MpK 3TOM 5 A10AMOB — 3TO, BEPOATHO, HaUMy4LLMiA pasmep Ana GonblUMHCTBa Nonb3oBaTeneil. Bonb-
q)paMOBble Wrmbl 3ata4nBarOTCA NyTeM XMMUHECKOro Unn anekTposInTu4ecKoro TpaBneHus.

MpuMmevaHne — M3meHeHNs CBA3aHbI C NPUBEAEHNEM NoKa3aTenel K METPUYECKOW cUCTEME U3MEPEHUA (K3
AHONMOB B CM), a TakXKe ¢ HeOBXOANMOCTHLIO YKasaHUsi BMECTO Kanubpa fuameTpa NpoBOSIOKU B MKM.
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FOCT P §7939—2017

Mpunoxexue b
(cnpaBouHoe)

OpMrmHanbHbINA TEKCT HEBKITHOYEHHbIX CTPYKTYPHbIX 35IEMEHTOB NpUMeHeHHoro ctaHaapta ACTM

nB.1
11 NiHdppakpacHasa MUKpocKonus

MpuMmedanune 8 — K HauMeHOBaHUAM, UCMOMb3YEMBIM B OTHOLLUEHUW STOrO METOAA, OTHOCUTCA OMTUYecKas
MK-mukpocnekTpockonus, MK-mukpocnekTpomeTpus n mukpo VK. MHdpakpacHas ynsTpaMukpocnekTpoMeTpus (Mnu yib-

TPaMUKPOCMEKTPOCKONNA) — STO cneLuanbHbIil MeTof, B KOTOpoM obpaseL| husndeckun 3akpelBaeTes HKe AN pakLnoH-
Horo npepena (MeHee 20 MKM).

Mn puMedaHune — HcknrodveHue npUMeYaHns cBA3aHO C TeM, YTO JlaHHble TEPMUHBLI HE NMPUMEHSAIOTCA B PO,
nB.2

11.15 MukpocneKkTpocKkonus ManoyrioBoro sepKkarnbHOro oTpaxeHus

MpumedvaHune 11 — Tako 06LEKTUB MHOMA Ha3LIBAKT OOBLEKTUBOM YrMa CKOMbXEHUS, XOTS MOHATUE «yrha
CKONbBXeHNA» 0B6bIYHO MPUMEHSIETCS K yrriam He MeHee 85°.

M pumMmedaHne — UckntoueHne npuMeYaHusi CBA3aHO C TeM, YTO JaHHble TEPMUHBI HE NPUMEHSIOTCA B PO,
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FOCT P 57939—2017

Mpunoxexnue OB
(cnpaBouHoe)

ConocTtaBneHue CTPYKTYPbl HaCTOALEro CTaHaapTa co CTPYKTYpou
NPUMEeHEeHHOro B HeM cTaHgapta ACTM

Tabnuya B

CTpyKTypa HacTosLlero cTaHgapTa CtpykTypa ctaHgapta ACTM E334—01(2013)
Pasgen Moapasgen MyHKT Pasgen Moapasaen MyHkT
1 — — 1 1.1—1.9 —
2 — — 2 2.1 —
3 3.1 — 3 3.1—32 —
— — — 4* — —
4 41—4.8 — 5 51—-54 —
51 — — — —
5 52—5.11 — 5 56 5.6.1—5.6.13
512 — — — —
6.1 — 55 —
6 6.2 6.21—6.2.8 5 57 571—-57.8
71 — 58 5.8.1—5.8.3
721 59 —
722 6 6.1—6.2 —
7.2 723 7 71—7.3 —
724 8 8.1—8.3 —
725 9 9.1 —
7.3 — 10 10.1 —
7.4.1 11.1—11.5 —
7.4.2 11.6.1—11.6.9
7 7.4.3 18 11.6.10—11.6.11
7.4.4 11.7 11.7.1—11.75
7.4.5 11.8 —
74 7.4.6 11 11.9 —
747 11.10 11.10.1—11.10.2
7.4.8 1.1 —
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 —
JA —
Jalo) —
MpunoxeHune MpunoxeHue
aB —
ar —
* NanHblid pasfgen (nogpasfen, MyHKT) UCKITIOYEH, T. K. €ro NoNoXeHUst pasMeLleHbl B Apyrux pasfaenax HacTos-
Lero ctaHgapra.
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rOCT P 57939—2017

Mpunoxexue A
(cnpaBo4Hoe)

CBefieHUS 0 COOTBETCTBUMU CChISTOYHbIX HALMOHASNBHBIX U MEXrocyaapCTBeHHbIX CTaHOAPTOB
cTangaptam ACTM, ncnonb30BaHHbIM B KAYeCTBE CCbINTOYHbIX B NPUMEHEHHOM cTaHgapte ACTM

Tabnuya A1

0O60o3HaYeHne CCbINTOYHOro HaUMoHanb- CTeneHb O6o3HayeHne 1 HaUMeHOBaHWe ccbiflovHoro cTaHdapta ACTM
HOro, MeXrocylapCTBEHHOIO cTaHAapTa | COOTBEeTCTBUSA
MOCT 27176—86 NEQ ACTM E131 «MonekynspHas cnekTpocKonus. TepMUHONOrus»
MOCT P 57941 MOD ACTM E1252 «CTaHaapTHas npakTuka obLyux MeTodoB nosy-

YeHnA I/IHquaKpaCHbIX CNEeKTpoB ANA Ka4eCTBEHHOro aHanmsa»

FOCT P 57988 MOD ACTM E2105 «CTaHgapTHas obLiaa meToguKka TepMorpasume-
Tpudeckoro aHanusa (TIA), cOBMeLLEHHOMO C MHGPaKpacHsIM
aHanuaom (TFA/MK)»

MpumevyaHue — B HacTosiLeld Tabnuie UCNONbL3OBaHL! CriegyroLie ycroBHble 0603HaYEHNs CTENEHN Co-
OTBETCTBMUA CTaHAAPTOB:

- MOD — MoauduLMpoBaHHLIe CTaHAapThl;

- NEQ — HeaKkBWBaneHTHbIE CTaHapThI.

YOK 678.01:536.468:006.354 OKC 13.220.40

KnioueBble CrnoBa: KOMMO3NThLI MONMMEPHLIE, MHAPAKPAcHas CNEeKTPOCcKonus, o6Lue NPUHUMUNLI, MUKPOaHa-
nms
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