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HPE/INCJIOBHE

B neraCpe 1974 rogma KpucTalioXUMHuecKad nadopaToOpms
BiMCa oTmeTnsa HECATRJIETHE CO IHA Oprasmsanmui, lecsTh JeT
Rasal Owim OOBelMHeHH B OLHOM JadopaTopum YeTHpEe DAasNMYHEX
fu3uvecKnX MeToNa MCCJAeIOBAHMS MHHEDAIBHEX OCHEKTOE C Wb
donee IAyGOKOI'O HX W3YYEHHA KOMILIEKCOM fH3NYeCKMX METONHK M
NpPAEMOB IJIA DElleHAA NPaKTAYECKUX 38184 — M3YYeHHWA BemecTBeH-
HOI'O COCTaBa I'OPHHX OOPOXN, pyX R ODONYKTOB HX TEeXHONOTAYECKO
nepepadoTKH. ONHT NorRasal palMoOHAABHOCTH TAKOTO 0CLeJMHeHRn:,
ofecnevynBamero NOJHOTY HoJaydyaemod WHPopmaimm, ee OoJiee BHCO-
Ky HANEeXHOCTh OpR leJeHalpaBjeHHOM BCECTODOHHEM HCCJIEZOBAHNA
o0wexTa. [Ipn 3TOM OCHOBHOE BHMMAaHHE yIeJAJOCE COBEpLeHCTBOB&-
HMO METOIMK M BX DAIMOHAIBHOTO KOMIJEKCHDOBAEHWA, T.€, NLOMEKA-
pOBANO MeTOIMYeCKOe HalpaBJeHWe padoT nadopaTopnu. bBmecTe C
TeM,paspacoTaHHHe MM yCOBEpUeHCTPOBAHHHE METOIMKM [pAMEHA-
JHCH JUIA MCCJNeNOBAHMA KOHKDETHHX MMHEpalbhHHX OOBEKTOB, JLIA pe-
WeHAA KOHKDeTHHX 381a4, NOCTABJEHHHX MHHEpaJoTaMR HJH TeXHO-
Joramm BiMCa. PesyJsTaTH NocjelHAX HaXONAT OTDaxeHMe B CTATh-
fiX, HaoWCAHHHX COBMECTHO C MHHEpa/lQr'aMd WM TeXHOJOraMM, H
0yCJRKYIDTCA B DE3MAYHHX NepuonuYecKaX W3NaHHAX, MeTOUMKR MC-
cleloOBaHUS R3JIAranTCA OCHYHO B OTYeTaX JasopaTOpMM B Oepela-
OTCA B <-3 opraHmsaumd Mmureo CCCP. OIHaKO MMEHHO MeTOIMKH
KpaliHe Heo0.onamy [[eHTPANBHHM JACODATOPHAM NPOM3BONCTBEHHEX
opraHMsammii, Ihe B HACTOAWlEE BpeMs TaXKe MMPORO MCNOJL3YRTCH
¢usnyecKne MeTONH M3YyUEHHA BemeCTBEHHOI'O CocTaBa pyL. Waia-
paemuid BMMCov coBmecTHO ¢ AH CCCP wepes msuarexnscTBo "Hempa"
COOpHUK "PeHTreHOrpafs MEHED&IBHOTO CHpbA", Kak OpaBRIo, Co-
IepEAT MaTepRalH JRNE NO ONHOMY METONY - pEeHTI'eHOTpajmyecxoMy.
JTOT (KT MeNAeT 1eJIecoo0pasHEM, a B pANE CJAyYasB OpOCTO Heoo-
XOIMMEM , DECOPOCTPAHEHNE MHPOpPMAIMA O MEeTOIMKAX KOMIJEeKCHOI'O
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8HANA38 MHEEDATBHOT'0 CHphA, O IpeEMymecTBax B NepCHeKTHBHOCTH
TAROI'0 poJa padoT, O BO3MOXHOCTAX HHpEKDACHOR CIEKTPOCKONNA,
KOTOpaf ABJIAETCA B I'e0JOTO-MREEDANOTAYeCKO# ciaymde MEeTOIOM
OTHOCHTEJBHO MOJIOIHM, O IepCOeKTHBAX DASBATHA TaKOI'O IMPOKO
HCOOJIBSyeMOT0 MeToHna, Kak TepMorpajmsa, 00 RHPOpMATRBHOCTH H
HeOOXOIMMOCTH HCHOJBSOBSHAA METOJIOB JJEeKTPOHHOR MHKDOCKONRY
B OPOHSBOJCTBEHHOR I'€0J0T0pPa3BeN0YHO# NpaKTHKe.

Bonpocam pasBATEA METOIMK aHAIN38 MEHEDANBHHX O0BEKTOB,
COBEDHeHCTBOBAHNA TEXHMKN 9KCIEDHMEHTA, NOBHNEHMA TOYHOCTH H
HalexHOCTH aHAIN3a OpE HCIOOJNB30BAHWE DEHTTeHOIDAfHH, TepMo-
TpajeEd, HHPpaKpacHOR CNEKTDOCKONHE A 3JEKTPOHHOR MHKDOCKONME
N OocBsAmaeTcA COODHEE KpRCTanoxmmmuecroff sadoparopmm BHMCa,
OCHOBHHEM MaTepRajJOM KOTODOrO ABJADTCA paspadoTERM ee COTPYH-
ENKOB B KOTOpHE NJIaHRpyeTCA BHIyCKaTh pas B I-2 rons.

T'.A. CRIopeHKoO.



I A.Cuaopenko

KPHCTALTOXHUMITYECKOE HCCJIETOBAHHE
MHUHHEPAIBHLIX OBFBERTOR

CoBpemMeHHAR MERHEDAJOI'MA C ee CTDeMIeHHeM HOJyUYHTE IpH
B3y4CHVE BemeCTBEHHOI'O COCTAEA DY MaKCHMANBHO OOJHYNH RH-
fopvamun O KaxiOM KOMIOHEHTe DyIH, BHABRTE €r'o THIOMODHHHE
OCOUPHHOCTR; COBpEMEHHAA I'e0JIOTRA C €e CTDEeMIeHHEM NOJyYATh
MarCHManbHyw mHfopMaimo o $asoBOM MMHEDAIBHOM COCTase NOopoj
B pyi, C BHARJEHMEM MRHEDANOB-HHIMKATODOB, MRHEDAJIOB, MapKM-
py©r»X nopopy, T.e. C BHABJEHMEM CBOEr'0 pOXa THIOMOD{HHX
OCCORHHOCTE NOPOIH; COBDEMEHH&A TEeXHOJOTHA C ee CTpeMIeHNEM
K NO“H@HWD XapaKkTepa pynH, NocTynawmed B nporecc, K NOBHAHHD
NopesieHEA KaRIoT0 KOMIOHEHTA pYyNu B JTOM Npouecce /TexHoJoIn-
YecKas MAHEpPZIOr#A/, ¢ ee CTpeMIeHMeM OOJy9YAThH 00LeRTRBHOe
CPelCTBO KOHTDOJA camoro mnpouecca TpedyeT DasEETEA HELSRHHX,
¥HJOPMATHEHEX M BHCOKONDOM3BOJATENBHHX METOJOB KPMCTAIIOXEMA—
UECKOI'0 aHa/in3a MUHEepalbHHX OUHEeKTOB.

Kprcrammoxnmudeckn) aHafin3 NpelncjaraeT BSyUeHKe MAHe-—
pPaibEHx O00BEKTOB KOMIJENCOM MEeTONOR, Hpexle Bcerc gnamvec-—
REX, NOSBOJFOIAX TOAYYNTL NOJHY® WHfOpMaIM® ¢ KpRCTaLIRYe-
CHOR CTpyKIype, COCTaBE, pealbHOM CTPGEHMR MAHEpana., MmeHHO
KOMIJIEKCHOCTL M3yYeHEA OOeCneumsaeT OOJHOTY MHFOpMaimm, Tax
KaKk Kamind MeTof JaeT MEGOpMAmp, YacTO NPYHIMNEAIGHO HeZoc-
TYNHYKR IDYTHM MeTOL&M, WM JONoJHfeT ee, gelseT Golee IOCTO-
BeprHod, OcoCoe BHAMAHWE NPHIAETCH MIY4YEHMD DEANBHOIC CTpoe-
HAA 0CLeKTa, XOTOpOe OTpaxaeT yCJOBEA MRAEpaAoodpasOBaHBA, C
OJlHO4 CTOPOHE, R OlpeneldseT CBOWCTBA, TOBeNeEWe MMHepana - C
Opyrod. Tax, peHTT@HOCTDYKTyDHWM AH&NA3 MOHOKDRCTAINOB, Ol-—
peieacERe I{;J-.*_’IEJ"J{H‘!B!JKOH CTDYKTypPE MHHepDaloB, OllieHMBaA Cpell-
HeCTaTAueCHOE pacnpejieieHHe MOHOB /arowos/ B OpOcTpaHcTBe, Na-
&




eT WIeaTH3NpOBAHHYK KPACTAMIVYECKyK CTDYKTYDY. JTOT 3Tal Biy-—
YeHWA MYHEDEJNOB (e3yCJOBHO HeoCXonmMm i Hen3OereH, NOCKOJIBKY
cosnaer dasy LA PeHTTeHorpafuyeckof AMEIHOCTURM (I TEM WIeH-
TufuKamy CTPy¥TyDHHX NapameTpeB, NaeT EO3MOEHOCTH CUSHATD
KpucTannoxnmieckyn fopMyny MuHepans, €ro poICTBO 2 DY TAMH
MAMepaiaM! WA OTIWYMe OT HrX. OFHEKC KpucTamnpueckas oTpyi-
Typa peanbHOro MRHepana Haleka oT ileans. (OHa HeceT B cede
OTIevaTOK CIOeLM{uKR ycioBHil oCpasoBaHMA MEHepald, YTO HaXouAT
OTpaxeHne KaK B COCTaBE MMHepana, T8K M B €r0 CIpCeHRH.

¢uamKe—xuMnieckan o0CTaHORKA MUHEPAanooOpasoBaHMA OLpene-
JIFeT COCTAaB M3OMODEHHX Npmmeceil a WX pacnpeleleHHe B KpACTAl-
Jmiecroll CTPYKType MEHepala-HOCHTeJd, 4YTO OTDaKaETCH HA CTPYyK-
TYPHHX NnapamMeTpax M peanbHO CAMMeTpNM MMHepajia, CTeleHm erc
YOOPHNOYEHHOCTH, PUBMKO-XHMHEECKAA OCCTEHOEKZ CyLeCTI0BaHHA
MHHepaJa MOReT CIHOCOOCTBOBATE €r'0 M3MEHeHWAM - KoleOsHHD cTe-
IeHA I'RIPATHPOBEBHOCTE, METAVMKTU3AIMN, BO3ZHEKHOBEHAW BIODAY-
HHX 00p&30BaHMi @ Op. YCJAOBM1 MHHEDAJOOODA30B8HMA HEXONAT OT-
paxeHne B CTPYKTYPHHX TUNOMODJHHEA OCOCEHHOCTAX MEHeEpana, yc-
JOBHA CymMECTBORAHNA — E JCTOAYMBOCTH MMHepasa.

Kak mia BuABJIGHMA THIOMODHHX OCOOEHHOCTeld, Taxk ¥ 1A
MCCHeN0BaHEA  yCTOMYMBOCTH MHHEDANOB W XapaxTepa UX [peBpa—
WEeHMil ,BC3MOXHOCTE ONHOIO PEHTI'@HOCTPYKTYDHOIO AHANM3A B DA-
Ie CnydaeB ABHO HELOCTATOYHO. HeoOXOmumO npuMBJeveHue GoJee
YyBCTBETENLHHEX MJM GOJIeeé BHCOKOpA3pemawiMX MeTONOB, LoJee
YYBCTBHTEJBHNM K HapymeHWs NOpANKA B KpUCTALIMYecKOd CTpyK-
Type MHHEpala OKasHBaeTCH MeTON MOJeKyJApHOd RIRM mHPpaxpac—
HO# CNEKTDOCKONAW, NO3BOSMBIMHE CCHADYXHTH NOABJCHRE aCHMMeT—
PEE B KOODIMHAIMOHHOM OKDYyXEHMU KaTuoHa, yHOpANoYeHAe AJH
CTaTHCTUIHOCTH DacCeNeHMA MOHOB 1O MO3HIMAM B 2JEMEHTAapHOR
myelixe. Tak, TONBKO C ROMIUIEKCRDOBEHMeM peHTremorpafme B K-
CIOEKTPOCKONEN CTano BO3MOXHWM OCTL.FCHUTEH Bapaalmy IapameTpoB
aJleMeHTapHO# AYedKM KaCCMTEepHTOB IDA HEeCOMHeHHOM OTCYTCTBHEH
730MOD{HHX MNpRMEceil B MmHepalte, CBA38B MX C yCJOBAAME olpa-

30BaH/f, ONPEJeJANIMMMA TRI KOODIMHAIMOHHCIO OOJM3Ipa OJOB&.
JTOT Xe KCMIJIEKC MeTONOB NO3BONMS [OKasaTh 3aBHCEMOCTD CTpO-

€HAS KOJyMORTOB-TAHTAMMTOB OT MX cOCTana, LAKTYOmMErO CTeNeHB
YNODANOYEeHHOCTH KPUCTALMRYECKOH CTDYKTyDH, YTO CHHXAET TOY-
HOCTE OLIEHKZ Da3MEpOoR JJeMeHTapHO# miedKy mMmHepalo® aTOd IpDyu-—
mH . Oopene/ieHHH® TpyIHOCTM BOSHMKADT OpHW peHTreBorpajmYecKoMm



B3yYeHAR TYpMAIMHOB: Jaxe NpDEIM3SHOHNOe ONpele]eHNe MOXNIOC-
KOCTHHX paccTofHR# MaHepaia He NaeT BOSMOXHOCTN OLEHNTH Na-
DaMeTpH eroc 2JeMeHTApHOR sieilKE, ECXONA E3 TDErOHAILHOH
ceMmeTpEH, WK-CHERTDOCEONEA yCTAHABIMBAET (0Jee HNSKYyD Dealb—
HyO CHAMMETDHD MMHepaja, CBASAHHYD C XapaKTepoM pacnpene’eHms
B KpACTALIMYeCKO# CTpPYyKType B3aNMO3aMEmMADIMX MOHOB M Ompele-
JAeMyn yCJOBEAMM OCpasOBAEMA MHMHEpala. i

Onearo B peHETreHorpajms, ® WK-COeXTPOCKOOMA He MOTYT OHTH
OTHECEHH K KATer'ODHE BHCOKOYYBCTBATEJHHHX METOIOB IR M8yYe-
HEH $OpM BXOXNEGHES 3JeMEHTOB B MHHepal, pyly, 9TO TaK BaxXHO
3HaThH LJIA OLIEHKM BO3MOXHOI'O HEKONJEHHAA MOJEe3HOI'O KOMIOHEHTA
B er'0 M3BJEeYeHRA M3 pPyIH. CymecTByLT NpenM3MOHHHE METONH pPeHT-
TeHOTpAfHYeCKOT'0 OOpeleleHRA NapaMeTpOB dJeMeHTapHOR Adeilxnm,
KOTOpHE MO3BOJADNT NOYyBCTBOBATH COTHE IOJE H30MODHHOTO amp-
MEHEA Jaxe B TAKOM 3TAJNOHHO YHCTOM MEHepane, Kak Ksapll., Ho
fopMa BXOXNEHEA 2JeMeHTa MOXeT OHTh B HeH30MOppHOE. BoSMOXHA
coplimma, 00pasoBaHEE CAMOCTOATEJHHEHX MEHepalbHHX fopm, Hm3-
EOe COIepxaHMe NOJe3HOI'0 KOMIOHEeHTa CTAHOBHTCA Nperpamofl mis
BHABNEHNA er'0 MeTOIaMm peHTreHorpafme m HK-cnerrtpockommm. K
aHa/n3y NpEBJIeKaeTcA GoJee BHCOKOpaspemanmmi MeTon - 3JeKT-
DPOEHAA MEHKDOCKONEA C MRKpOIR(pAaKIMOHHON IMArHOCTEKOE MEHEpalb—
HHX (as.

HamGonee HeOOXOIEMO KOMIUIEKCHOE HCCAEIOBAEEE MEHEDAIbHHX
OCBEKTOB NDH M3YYSHRR ycTORIMBOCTE MmHEDAIOB B $a30BOr0 KO-
JHMYeCTBEHHOT'O COCTABA& pyh R IOPHHX HOpDOX.

B nepeom ciyvae NOMIHEDYWOmAA DOJb NPEHAIJAEXHT TEpMOIDa—
¢fmr, KOTOpas NOSBOLAET B ONpeleJeHHOE Mepe ONEHATH COCTAB
HCXOXHO! DyIH B NaeT MAJODMAIMO O TemoepaType M THOE $A30BHX
npespameHAlf, OpeTepleBaeMHX MEHEDANIOM ODH HATDEBSHEE B TOH
B EHOM cpene, B Toff Mum mHOE accormarmM. (ZHEKO TepMOIpa-
¢ns MMeeT JeJC TOXBRO C MAHEDAlaMd TEpMOAKTHBHHME ¥ JHIE
fmicmpyer peammp /skso-, SHIO®fPerT, moreps Beca/, He ompe-
IeJfs HOBOOCpA3OBaHHyD (asy OpH paspymeHHM HCXONHOT'O MEHepANa,
CaenoparesbHo, mHEfOpMAIMD, HEOOXOMUMyD Opexie BCEero TeXHOAOT'aM,
IaeT KOMILIEKCEDOB&HHe TepMoIrpafmm ¢ penTreHorpafmei mam MK~
COEKTPOCKONKell Kak CpeiCcT®aMm IMArHOCTHKM.

Bo BTOpOM CaNyYae - NpE ESyYeHm: $ASOBOrO COCTaBa NOPOX,
PYX ¥ OPONYKTOB HX TeXHOJOIRYecKOo# o6paCOTKE ¢ ROJMYEeCTBeH-

Hoit oneHKOX conepxaHmA Kexnod $asH KOMNTEKCHDOBAHME CTaHO-
B



BUTCA HEWBOEKHHM [0 ILBYM NpUYREaM: I/HEOOXOMUMOCTE KOHTDOJS,
2/ orpaEmYeHHHe BOBMOXHOCTH RAXIOr0 METONa B OTNEJBHOCTH.
a2 MeTONIOB KOJMYECTBEHHOI'O aHa/mM3a Haubosaee paspacoTaH M npn-
emieM DeHTI'@HOTpafAyeckui, pasBATHD KOTOPOT'O B 3HAYNTE THHOK
CTeNeH CHOCOUCTBOBANA paspaloTHa A NPOMHIVIEHHHWH BHIYCH M-
({paKTOMeTPOB. /eTOJ O0ecneYMBaeT OCHADYXREHME DACKDACT&LMS0-
pappO#t fasH ¢ BoMmqUHOR KpHOTALMTOR Gosee 0,02 MMEDOM npH CO-
IepXaHAH ee B KOJMYecTBe = [-2 %. bonee BHCOKOIMCIE[CHHE
fasu ABAANTCH PEHTIeHOAMODEHHME B OPAKTHYECKA OpM HCHONB3Ye-
MHX R3JyYeHHMAX NWfpaKiMu He JapT, a CJAeNoBaTeNbHO, MCKinYa-
OTCA B3 peHTTeHOTpAafMyYecKOTO aHanM3a npm (a3oBOM aHAIW3e
MHOI'OKOMOCHEHTHHX OOBEKTOE . VBfpaxpacHad CHEKTPOCKONWA UpR
TO# ®e UYBCTBHTEJBHOCTH K DPACKDHCTALIM30BAHHHEM fa3aM NO3BOJf-
€T He TOJIBKO BHABJATH, HO M OLEHMBATE N0 COIEpRaHMD asH peHT-
reHoamopfENe B amopfHHe, T.e. WK-COEKTDPOCKONAA B KOHTDOJM-—
pyeT [NaHHHE DEeHTT'eHOJasOBOI0 &Ha/M3a, M JONOJHAET HX B HacTH
amOpfHHX MJM cJad0 pacKpUCTaIM30BaHHHEX fas. Oxua meron VK-
CIEKTPOCKONKA B CBOD OYepels He MOXeT odecneuwTh NOJHHE (a-
230BHA aHaJM3, TAK KaAK BCTpedYaeTcas T ONpeleseHHHME TpYIHOCTA-
MR, HanpAMep, MpA aHaimse Npol, CONEepXaIMX HEeCKOJBRO CHJM-
KaTHHX (a3, OINHaKO B KOMIJEKCe ¢ NpYyIEMM METONaMA OH Hesa-
MEHUM,

[IpoBenenHoe B Ja6OpaTOPAR MCCASNOBAHME NDUPOMHHX CHTYM—
HHX OCpasoBaHuil WUTDCTPRpyeT OYyTH, KOTODHMM IOCTHI'2eTCHA LHOJ-
HOT& RMHPOpMAalMA O CTPOGHMH BENECTB&, KOTNAa NpUMEeHAeMHe MEeTO-—
I JOMOJHALT Npyr mpyra. Tak, WK-cnexTpocromEs, NAaBas
CEEJEHRA Ha MOJIEKyJADHOM JpDOBHE, ONpelesfAeT THIl MeXaTOMHHX

ceaAseil B MOJNEKYJAADHHX KOMILIEKCOB B CHMTyMax, conepxauwe C, H,
0,N, T.e, onpemenAeT THO MOJERYyX B CETyMHOM BemecTse, lLu-

fpakToMeTPEYECKOE ACCJAENOBAHRE 3THX DSHTIeHOaMOPPHEX 00pa30-
BaHWA N03BOJIAET OLEHWTH CTelNeHbh yNOPANOYEHHOCTR YHAKOBKA MO-
JieKyJ, BX pasmep, DAcCTOAHEE MexIy HHMH, COOTHOLEHWE APOMATH-
Yeckoll m amuparTniyeckod KomuoHenT., M, HakoHel, OPUE/ISYEHAE
SJIeKTPOHHOR MAKDOCKONRM BHABIAET HAIMOJEKy/JApHOE CTDOEHEe
OETYyMOB, OpeNOCTaBAAA BOSMOMHOCTEH OPAMOI'0 HAOAKIEHAS yIaKOB~
KE MOJGKyJa BemecTBa.

YxasaHNH# KOMOJIeKC PHE2NYECENX METONOB aHAINSA MHHEp&Ib—
HHX OCHEKTDB yCHEEMO OpHMEHA®TCA B KpECTaWIOXEMAYEcKOH na-
OopaTopHE [AA DOm8NMNA DASHOOCPASHOAUMX MEFREpANOI0-TI'e0XMME-



YeCcKmX 3a0a9, NpR M3yYeHMH UMPOKOr'0 CHEKTPS MHHepAaNbHHX
00BEKTOB, Ja [oc/enHme I'OJN BHOOJHANACH MCCAENOBAHMA acGecToB
KaK amMfr0oJ0BHX, TaKk B XPU3OTHIOBHX, YTO NO03BOJAJO OpEmIO-
XMTH METOIMKy OLIHKH KaueCTBa acCecTSOr0 BOJOKHA GIaromaps
BHABJIEHHO! 32BHCHMOCTE €I'0 CBOMCTB OT KDHCTAWLIOXMMAYECKRX
OcoGeHHOCTell MAHEDaNOB /lenodYevHHx amiruCGONOB R KE0JMHONO-
NOGHHX CEpLHeHTHHOB/; MNpOBEIEHO HW3ydeHHE DEeIKO3eMEeJBHHX Mn-
HepaJoB H yCTaHOBJEHA 3aBHCAMOCTH CTPYKTyDHEX NApaMeTpoB OT
cocTaBa MMEEpanoB, YTO NOSBOJAET pemaThk OOpaTHyD 3anady; 2a-
BEpWNEHO H3yYeHHe OCOJBMOE IDYNNH CAOXHHX OKHCAOB — THT&HO-
TaHTal0-EMO0aTOB, B pes3yJbTaTe KOTOPOTO paspadoTaHa KpAcTal-
JOXMMMYeCKas Kiaccmfukaumd MRHEpAJoOB 2TOd IpyllH, PAIROH&Nb-
Had cxema HX QHArHOCTHKE, SaBHCHMOCTR CTDOEHMA OT COCTAaBa M
Op.; ODOJydYeHH HOBHe JaHHHe O CTPOEGHAM M OCOUEHHOCTHAX cocTasa,
IRArHOCTYKF M JCTORYMBOCTE DENKOMETANLHOI'O CHpBA; NPOBONATCH
KOMILIEKC padoT N0 panmalmoHHEO# CTOUKOCTM MMHEDAJOB H MX CTOM-
KOCTH B TeXHOJOImYecKoM npomecce, OnHako nanbHeiimee ycnemHoe
BHIOJHEeHEe padoT IpedyeT pacuMpeHMs KOMILIeKca. [Ipexnme Bcero
8pCeHA) peHTreHOrpafRIecKuX MeTONOB NOJReH OHTH HonojHeH PE-
HTTEHOBCKOM TONOIPAGHEA, 9T0 pacmmpnT BOSMOXHOCTE METONA NpR
ACCJIeZlOBAHRE DEANbROI0 CTPOEHMA MUHEp&]OEB BoolOuwe M, B JacT-
HOCTH, TO3BOJET OLNEHHTH OPEPOLY BO3NelicTBEA yIBTDASBYKA

Ha MENepAJH - mpodiema , BOJHyOmAd TeXHOJOTOB-000TaTH-
Tenel , He meHee aKTyaibHO BHEIpeHNEe B NDaKTHKY JaCopaTOpHM

aJIeKTPOHOTpafMM K&K cpelicTBa RSyYeHMA OpexXIe BCEero BHCOKO-—
IMcilepcHEX o0bexToB., Hacyumol samavedl ABJIReTCH COBEpNEHCTBO—

EGHMe TEeXHWKH TepMOIpajiYecROr'o aKclepUMeHTa, CIHOCOGHOI'O Ha
JPOEHE COBDEMEHHOI'O Da3BRTHA MMDOBOi annapaTypH XaTh 3HAYR-
TeJBHO Conbme, 4Yem NpEGopE TEOA YTA m TY-IM, KOTOpEME OCHa-
meHs HamM 1adopaTopEd, M, HakoHeN, MACCOBOCTH AHAMN30B Tpe-
fyeT aBTOMATHBAIMM KS8K CAMOT'O Iporecca aHaimsa, YTO yXe [po-
BOIATCA AacoparTopheR, Tax M OOpaCOTKM NaHHHX JKCIEPAMEETa,
9T0 NJAHEDyETCHA B HaibHefmeM, OTH 3a7aYm 0COCEHHO HACYMHHH,
eCJB yYecTh BO3pACTADEYD NOTPEGHOCTS B T&KOr'O poja padoTax,
KaK MHHepajioradeckoe KapTRpOBAHNE, KOT'ZA Opexne Bcero Heol-
XOJEMH MAacCOPH® M KOJRYGCTBEHNHE NaHHHE [0 COCTABYy DyH R
TODHHX IOpON. SaNadM Be/WKN, M K NX BHNOJHEHND JOJKHH OHTH
NpHBJEYEHH CHJH He TOABKO COTpyZERKOB [M, BHo m [leaTpam-

EHX nadopaTopmril e@xcnemmiml ® IV Mmmreo CCCP.
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B. TﬂyGuHMyx I1. E.Komuccapos,

eLUaHKUHG, H T. Beasesckas,
C.I1. Moucees , N.A. Jenucosa

JTERTPOHHOMITKPOCROIIIYECKHE METO bl M3 NMYEHIH
MITHEPA ILHOT'O CbIPBA

LMpOKOe M ycloemHoe OpHMeHeHHE 3JeKTPOHEOK MHUKpOCKONAW
B (U3WKe TBEDHOI'0 TeNa, MUHEDAZOI'MH, XMMAM M IpyIHUX OOJacTHX
HEyKN OpHBEJIO K CO3IaHM® COJBLOTO 4YAC/]a DE3JHMYHHX MeToIuye-
CRAX NDHEMOB M METOJOB MpelapnpoBaHnsd M3ydYaeMuX OOGBeKTOB,
npuYeM NpHeMH M METOJH HepeNHO MIpavT pemanmy© pPoJh OpA Npo-
BeIEHAN JJIEKTPORHOMMKDOCKONRYECKAX WCCJEeTOBAaHMH.

CroxHOCTE STHX NDHMEMOB X MEeTOIOB YacTO CHERaeT adfer—
TUEBHOCTE HCNOJb30BaHNS 3JEKTDPOHHOT'O MMKDOCKONA IUIA PemeHMs
3ana4, NOCTARJEHHHX [epell dKCcHepMMeHTATOpOM. [loaToMy B Kax-
JIOM KOHKpDeTHOM Cliyuae ODEXOIMUTCH pemaTh BOIPOC O Hambolee
npocTOl M B TO Xe Bpema HanOoJdee HalexHOR MeTOIMKe, olecle-
YRBADMel 00/y4YeHAe HEeOOXOIMMHX pesyJbTaToB.

LAHHOE COOONeHMe NOCBANEHG 0030py HOBHX METOHOB M NpHe-
MOB, pas’palOoTaHEHX B I'pynne JeKTPDOHHON MEKPOCKONMR KpHCTAN-
JoxumEgeckofl Ja€opaTopHM 3a NOCJeNHEEe CeMb JieT NpH H3y4YeHmd
MHHEDaJBHOI'0 CHPBA C MOMOWBLD NPOCBeuYMBanmel MAKDOCKONMW,

laBecTHO, YTO OGAaromaps OTpHIATeILHOMY 3JeKTpoCTarHde-
CKOMy 3apAlly Ny490K 8JeKTPOHOB, NpOXOAs depe3 odpasell, Ope-
TepnepaeT pAN M3MEHEeHAHA. BHyTPR OoOpaslia 4YacTh 9HEpIHH JJeKT-
POHOB NOIJIOM&BTCH, BH3HBAA HArpeBaHRe, BO3OyXKIEHME aTOMHEX
JEKTPOHOB, MOHMSAIAD, BTOPHYHYD SMHCCHD WJAM DEeHTTEHOBCKOE
H3JydeHne., acTh SJSKTDOHOB MpeTepleBaeT pacCefHWE Ha [OJI0-
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ANTEJELHO 34pAKEHHHX AlpaX, Ecam paccesHWe NOPOMCXOXAT 0e3 UB-
VeHEeHNA CKODOCTA 2JEKTPOHOB, & TOJBKO ¢ H3MEHEHMEM HanpaB-—
NeHKS, OHO HA3HBAETCH yNpyI'MM MM KOI'epeHTHHM. Horza xe NydYox
5IEKTpPOHOB B3aumoleficTByeT ¢ BJAEKTPOHAMM aTOMOB 00pasna,
OpOMCXOINT W3MEHeHHe CKOpOCTH 2JIeKTPOHOB, M B 9TOM Clyuyae
paccefHNe ABJIASTCA HEYNpyIMM, HEKOI'ePEHTHHM.

Henonpays pasiuueze sdeKTH B3aMMOIEHACTEAA 9JNEKTPOHOB
¢ W3ydYaeruM BEUeCTEOM ¥ COOTBETCTBEHHO DAasJ@YHHe CHOOCOCH nX
perncTpaiMd, MOEHO [OJYYATh MHPOpMAIMI O BHYTDEHHEM CTDOSHMA
8TOTC BEmEeCcTEAa,

HocuTeseM MEfopMalMy¥ O BHYTpPEHHEM CTDOGHHA HCCJEeIyemoIr'o
BEllECTBA ABAANTCA: I - SMHACCHOHHHE 2JEKTDOHH, MCOOJB3yEMHEe
B gHalIM3&TOpax CHopocTeil; < — MUfparMpoOBAHHHE 2JE€KTPOHH, HC-—
NOJb3yeMue B 3JIEKTPOHOTpAfAM M B MUKDOCKONWE; 3 - JJEKTPOHH,
HOopMADY OUmE BJeXTPCHHOMUKDOCKONMYECKOe @300pakeHne; 4 — DPEHT—
TeHOBCKEE  XapaKTEpPACTHYEeCKHe JyuM, HCIOIb3YeMHEe B 3JeKT-
POHEHX MBAEpOCKonax Tmna 3VMA # DPEeHTI'€HOBCKHX MMKDOAHANM3a-
TOpax. JJA pemeHmA 3a7nad¥, KOTOpDHE CTABAAChH Nepel Hamm I'e0-
JIOTaMM, MAHEDaJOI'aMi, TEeXHOJOI'aMA, NDUMEHAJH TPA HOCAEIHMX
TAIa U3Jy4YeHHd,

Meron cycneHsmif. OxHmM 13 NEPBHX OOHTOB NPHMEHEHHS Me-
TOIZ CyCHeH3Wi B SJEeKTDOHHOK MMKDOCKONNWM OHJO HCCJENOBAHME
pacupejie/eHnA ¥ pasvepa 9acTHI B KOJJIOMIHHX CHCTeMaX. B no-
clelywmeM 3TOT METON CYCIeH3Rd cran CoJee UMPOKO MCHOJNB30-
BATHCA HE TOJBKO OpM MSyYeHHM pasMepoB M fODMH HacTml, HC X
Ipy HAGJOIEHRY MeXIIOCKOCTEHX DACCTOSEMA / Eitel a.0.,1939/,

Hapamy c coBepiieHCTEOBAHMEM CINOCOCOB OPHIOTOBJIEHAR CYy-
CIEH3UM DACUMPAETCH KOMILJIEKC ODOCMOTPOBHX METONOB. CycCHeH3m—
pOBaHHHe YacTWYKM NPOCMATDPHBANTCA HA NDPOCBET B CBETIOM 1
TEMHOM noJie, M3ydawnrcd MAKPOFRpPaKIMOHHC , KOHTpDACTHpYNTCH,
[NOIBEPranTCA BO3NEHCTBUI XOJOda M Tellla, & Takke T'asa B che-
UMANTBHHX T'a30BHX KamepaX HeNOCPEICTBeHHO B 3JIEKTPOHROM MUKpO-
cxone. [lparoroenerme NpenapaTa MO METOLY CyCOeHZMA BRINYLET
B CeCA CISIynIMe OCHOBHHE olepamun: I/ NprroTOBJERMe HOJIO-
®ex, 2/ macnepraimo o6pasia, 3/ OPAPOTOBTeHWe NpenapatoB LA
npocmoTpa /Tpuuaesko u mp., 1969/. lleppas onepaums ocranacs
0 mocrerHel'c BpeMeHA Oe3 W3MeHeHMSA, JlBe HocjenypimEe NpeTep-
neJm 3HAYATENbHHE ASMEHEHWA, KOTODHE 3I8BHCAT OT KORKpETHBEX

OCBEKTOB HMCCJeLCBaHnA,
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Tak, A OTIHeJeHMs TOHKOMMCIEeDCHHX YacTHI OT OoJee
KpyOHHX cJelyeT MCHONB30BATH CJENyDIyD METOIMKY. Helosmumyn
HaBecKy mmHepana /I-2 MI/ NpelBapATE]bHO 38MEYMBAOT B AlleTO-
He B araToBolf cTymke, 3aTeM JeTKAM HEXAMOM DECTHKA DacTmMpanT
3epHa N0 NOJyYeHmA NyJaeOH,. [[yAeDy NepeHOCAT B HuUCTywW NpOCEDp-—
Ky, B KOTOpDYyD HNOO&BAALT aleToH, [[poCEpKy OoMemawT B Iucnep-
raTop R IACOEprmpyioT NpE ONTHMAILHOM pexmMe.

[locse HeOpoONOJEMTENBHOTO OTCTAMBAHAMA M8 cpexHeil Factn
OpoCEpKE OepyT HesoJblioe KOJMYeCTBO CYCOEHSHHM M [EepeHOCHAT
B YRCTYD OPOOMPKY C YKpelJeHHO# BHYTpE KOpPSHHOYKOH#, B KOTO-
Py OpeIBapATeNbHO NOMemawT KycodeK KameHHO# coum /pmc. 1/.
KopsmHOYKy 3aKpenaAnT Ha <-3 CM BHIle ypOBHA CyCIOeH3AH, 3a-
TeM OPONSBONAT NOBTODHOE NHCIEPIADOBaHAME, BO BPEME KOTODOTO
o0pasopaBuMecH NapH aleTOHA OCAXNAlT 3aXBaYeHHHEe YaCcTHIH HC-
clenyeMOro BemecTBA Ha NOBEPXHOCTH KameHHO# cosm, [locse mc-
ONepeHEA aneToOHa Ha NOBEDPXHOCTh KaMeHHOX COJM OCGHYHHM CHOCO-
6oM HAROCAT YTOJBHYD IJIEHKYy, KOTODyD BMECTE C BKIDYCHHHMH B
Hee YACTHIAME OTHEMADT ,JIDOMHBAOT, CyNLAT M NPOCMATDHBAKNT B
3JIeKTPOHHOM MEKpOCKoNe. Takoi meTol DO3BOJNAET HOJYy4YaTh XO-
polme CycCOeHSEOHHHE NpenapaTh. /HOTIAa ylIaeTcA BHIEJATh dac-
THNH, pasMep KOTODHX ONpenesfeTcH NEeCATKAMA AHT'CTDEM,

OmEax0 NO XapakTepy CyCHeHSHM HEeJb3A CYy/AMTh O B3aMMHOU
yRIaIKe IesarperapoBaHEEX YaCTAL B MaTpmroe MuHepasna. [lomod-
HOT'O poxa MEfOpMAIED MOXHO NOJYYATE C NOMOWB OGROJAKMBANIMX
penyEE C OTHENbHHX 3epeH M NOCJeINyomero IacTRYHOI'O pacTBOpe-
HEA SepeE B KucjaoTe. [[pr HMCCAENOBAHME MHOTOPABHHX OOBEKTOB
MOXHO NPOMSBOIATH CEJEKTHBHOE pacTBOpeHme ¢as.

(OGBoJaKMBaDI@E JIOJbHHE DEIUTHKE C OTHEeJNBHHX 4acTmil B HX
arperaToB FOTOBATCA TaK K€, K&K ¥ OOHYHHE CyCNeH3mm, C NOCJe+
IyODuEM pacTBODEHHEM BemecTBa.

[IpuroToBJeHENE [0 METOLY CyCHeHSHM NpenapaTs MOXHO HOI-

Beprers TEPMRUECKOMy BO3NEHACTERD HENOCDeNCTBEHHO B JJEKT-
DOHHOM MMKDOCKOIE, yKOMIJEKTOBAHHOM CIEMANBHHEME [DHCIOCOG-

JeREsME - Oprcrasgavm [IPOH-I. [lpenmapaTh, H2 ROTODHX HCCHAENy-—
eTCA TepMAYECKOe BO3JeiicTBAe Ha BEmMEeCTBO, HEOCXOJEMO MOMemAaTh
Ha yTOMmeHHHe IJEeTEeHHe CeTOYKH, YTOOH OCECHeYNTh GoJee OHC—
Tpoe HarpeBamEe odpasna. C 2Toff xe measn M 0Cpasell MOHTEDYOT
¢ Goxpmeit, Yem OOHYHO, IJIOTHOCTHED YaACTHI, KOTODYD ROHTDOJE—

PyOT OpOCMOTPOM OGpasiia B CBeTOBOM MEKDOCEONE, -
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Pmc, I. Cxema mECOeprammn:
I - Konba; 2 - KODSMHOYEA;
3 - KaMeHHaA cOJb; 4 - CyCHeH3mA.

AJIf HeNOCDPeNCTBEHHOI'O M3yYeHMA OOBEKTa CJeNyeT BHOMDATE
JaCTAOH IR NX arperaTH BOJHSH HarpeBaTeJd TaKEM o0pasom,
4yT0OH JACTRIA Racanach menHo#i ceTkE. //30Cpaxemne BHODaHHHX
qacTEYeR HEOOXOMEMO CHOKyCHPOBATH HA KOHEYHOM SKpaHe, NOJy-—
YUTH MAKPOIEfpAKIEOHHNe® KApTHHH YacTEYeK B 3JeKTPOHHOMHEDOC-
KONMYECKH® CHAMKEN ¥ JMMmE NOCJNe STOI'O HAYMHATH HarpeB OOLEKTa,
B npomecce KOTODOI'O HEOOXOMHMO BECTM NOCTOAHHHR MMKpOIAdpax-—
MOHHHE KOHTpOJNE 38 PasoBHMM NpeBpameHnavA. BuGop ckopocTa
HarpeBa O0BeKTA NOAGEDESTCA IKCIEDPEMEHTANbHO. [[DE NOCTRXEHHE
BHCOKEX TeMIepaTyp MOXeT NpOM3UATR paspymeHEe yroJbEOR mieH-
KN, DO9TOMy BAXHO [0 7100par. COOTBETCTBYOmER IOpenes HATpesa-
HEA,

Meron perumr, Hgumras ¢ I940 r., korma G NpejJoOxeR
MeTOJI HOBEpXHOCTHHX OTmegarxos / Mahl | 1940/, paspadorano
MHOT'O BEDHAITOB 9TOI'0 MeTOXA BIJOTH [P EMMDORO HCIOJB3YEMHX
B HacTOAmee BpemMd yIJIepOIHHX DENNMK, NOXYyJIA8MHX [yTeM Hall-—
JIeHRA 0O MeTony Epemm,

B HacToAmee BpeMA 9TO Camuit pACNPOCTDAREHHHX METOL M3y-
YeHHA TOHKHX TeXCTYDHO-MODPOJOImYECKMX OCOOSHHOCTEH MSJOMOB,
OpoTpaBJeHHNX MOBepXHOCTeR H Ip.
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LJIf KOMIOSKTHHX MMHEpaJOI'AYeCKHX O0CHEeKTOB WHPOKOe pac—
NpoCTpaHeHne NOJYy9MJM ONHOCTYNeHY&aTHE DElJMKRE, CaMOOTTEeHEeH-
HHE W OTTEHEeHHHe TAXeJHMA djaemenTamm / Pt, Cr, U, Si n 1p.y

CymecTByeT pAL MeTOIOB M ODHEMOB NpeNapmpoBaHmA MAHe-
panoTHiecknX OGLEKTOB IO MeTONy pemmK. HamGosee NoiHyo CBOJ-
Ky [0 3TOMy BOODOCY MOXHO HaiTR B padore /I'pHIaeHKO ¥ Ip.,
1969/.

B HacToAmei# craTke NpEBENEHH ONMHCAaHWA DANA HOBHX [pRHe-
MOB MNDHI'OTOBJIEHHA OCBLEKTa OO MeTONy pDeIJIEK M TeX 3a1ad, Ko-—
TOpHE MOXHO peumTh C RX nomomsd. HccrlelloBaHMe CBEXeCKOJOTHX
HOBepXHOCTe# MeTolOM pElUMK MM MeTOoIOM ¢paxTorpapmu OCHOB&-
HO H&a TOM, YTO CTYKTypy HOBEDXHOCTH W3JIOMa KOMIAKTHHX 00—
eKTOB ONpeleJlAlT,pexne BCero,0CO0EHHOCTH CTPOEHHA OCHEKTa
i HalnpaBJieHMe NPRJIOXEHHOT'O yCHJMA IpM pacKalHBaHu@ /YTes-
ckmit, 1952/, CieloBaTesbHO, OPOE3BOLA CKAIHBAHWE MEHEDAIOB
IO pas/MYHEM KpRCTAIOrpDajuvyecknM HanpaBieHnsM /IIODTHOB R
Ip., 1970/, Mu MOXem ONpEIe/MTEH DEAlbHYH MAKPOCTDYKTYDYy ME—
HepaJia, CBASAHHYD C YCJOBRAMA OODA3SOB&HAS /XHMASMOM, Cpenoi,
OKUCIHMTENbHO~BOCCTAROBATENEHEM NOTEHIMANOM B Ip./, a Takxe
nocJenyomeil mCTOpHeil ero cymecTBOBAHHMA,

Hecrenopanne MeTOINOM pelMK GOJBmNOrO KOJMYeCTBA MAHEpa—
JIOB OJHO# m Tofft ®e rpynNH, HO DASIMYADNMXCA N0 XMMHIECKOMY
cocTaBy, yCJOBHAM O0Cpa30BaHmWd, [O3BOJIAET BHABIATH MX THIO-
MOD(HHe NpASHAKH.

OnHuM B3 KpuTepWeB yCTAHOBJEHMA TEONoMOpD{REMa MEHEDAIOB
cAyxaT ONpelejeHHHWe C NOMONBD DEIUMK NACHOKAIMA /TEN IHCAO-
Karmalt, WX KOJMYecTBO R Np./. BHAPJNeRMe IMCJOKAIEE OPOR3BO-
IATCA MNyTeM TP&BJEHWA NOBEDXHOCTH KDHCTALIA, B pesyJbTaTe
9ero B MecTax BHXOINa IMCHOKaImE oGpasypnTca AMKE, CHMMETDRA
AMOK olpelie/ifeTCA CEMMeTpRell KpDECTALIOB M TO# I'DaHM, KOTOpAas
OOIBepriack TpPEBASHEN, MHoIIa AMKE TpaBJeHmA He OTOGpaxanT
CEMMeTDHR HCCJIEIyeMoro Kpucrasna, [lonoCHOE ABJEHMe, OYEBHI-
HO, CBA3aHO ¢ COZBIMM KO/JMYECTEOM 3JeMeHTOB-NpuMmecell, mmdyn-
IEDOBABHEX B NOJe HaNpAXeHMA IAcAoKammyt /Eckhardt , 1961/,
Pexam TpapiaeHmA NONCEPAETCH @KCOEDMMEHTANLHHM [y TeM.
HacToAmee BpeMA 1A 9JEKTDOHHOMMKDOCKONNYECKOT'O HCCJeNoBa-
HEA MRHEDAJOI'm MpEeNCTABNANT OOp&ASIH DASMEDOM B IOJNH MMJLTH-
mMeTpa, Hamm oGpadoTaHa meToImKa NPMI'OTOBJEHMA DEIIMK C He- -



OUJIBIMX KYCOYKOB MMHEDAJIOB [IBYyMA CHOCO7amM: 3aKpenseHmem
IMEJIKEX KYCOYROB O00BEKTa C NOMOmBED EN6A W 3aNpeccoBKOR ero B
nJacTMaccy.

[lpn nepBOM cnocoCe 3aKpenjieHHe MeJKAX O0pasloB NMPOHW3BO-
INTCA Ha cTerne, Ha cTerno, NpeiBapUTeJbHO 00palOTaHHOE Ha-
ELNAYHO# Oymaroif, HaGHOCHTCA HeCOJbIOEe KOJMYECTBO XHAKOIO
®i1es /tana B3 wim cynepuemeHTts/, 0o mpomecTBEE 5-10 MMH., B
Kanjmn KIedA [OTpyXaeTcH KycoueKk MmHepata, OCpDameHHOIO HCCJe—
Iyemolt moBepXHOCTBD KBepXy. llocse 2-3-4acoBoit Bulepxkm 00—
pasel IOTOB K HalWIEHWD, JHOGCTBO AaHHO# METOUMKM 3aKINYa-
eTCA B BOSMOXHOCTH HE TOJBKO 3aKpelJeHHs MeJKRX KyCOYKOB
MMHEp&JOB W WX CyCOeH3mid, HO M 00padoTHKM BX KHCJIOTEMH, a
OpH NONGOpe XapOCTORKOIO KiIes — M TepMHYecKoi o0padoTRm. B
TOM B IpyI'oM ciy4Yae KJeid OecCTpPYRTYpeH, YTO OONeryaeT MHTep-
OpeTalldd pesyJabTaToOB RCCJel0BaHNA,

Bropoit cnocoG NpErOTOBJEHEA NpenNapaTa C MeJKAX 9YacTHL
0CO0eHHO yIoGeH NIA MCCHeNOBAHWA TeXHOJOTMYeCKMX Npol. B Ha-
CTOAmMEe BpeMA 2JEKTPOHHAR VEKDOCKONMA UMDOKO NpHMEHAETCH B
MCCJeNIOBAHMN OpOllecCOB OCOTameHnA MUHepalbHOr'o cupbA. Ho npm
9TOM IKCIEPAMEHTATOD BCTpPEYaeTCA ¢ COJBUMMA TDYyIHOCTAME Me—
TONRYECKOI'O [JIaHa.

llpm m3ydyeHWm GOpMH M pasMepoB 4acTull, cJjaraoumx npody,
HeJb3A pacTHpars odpasen. lloaTomy ynaeTcs NomydYnTe mHOpME-
AL TOJNBKO B cJyyae HeGOJBUMX DasMepoB 3epeH HccJelyeMoi
fpakumm u xopomeii ee pacTBOPHMOCTH. Horma xe mcchaenyorcs
KpynHOSEepHACTHS fpaKimM cO cJadoi pacTBOpPAMOCTHD, M3BJEYb
MHTEepecyuuyn TeXHOJOIr'0B MHPOpMALMD NOBOJBHO TpyAHO. TaKoro
pona TpyIHOCTH, CBA3AHHHE CO cJaldoil paCTBODHMOCTEL GewnTa B
KACJOTaX B OOHYHHX yCJOBMAX, OWIM BCTpEYeHH NDA MIy4YEHHH Te-
XHOJOTHUECKAX NpO0 CeBepOOHeXCKMX GOKCATOB DASJMYHOTO HJIaC—
ca KpynHOOTH — OT 70 MKM IO HECKOJBKMX MAKDOH, KOTHE MOJy-
9ATh OCBOJIAKABADIME DEelJUKA ¢ TEeXHOJOTRYEeCKRX OpoG GOKCHTO-
BHX DyHN He yZhanoch. He OWM NOJy4YeHH IByXCTYOEHYATHE DENJMKA
Xopomero Ka4ecThA NyTeM BIABJMBAHEA OOBEKTA B Npel3apuTe/b-
HO pasMAr'YeHHyD NOBEDXHOCTH KyCOYKOB HMTDATA LELIDNO3H, TaK
Kar MNpe 3TOM MPOHCXOIMJO paspymeHre 3epeH, cJalammiX TeXHOJO-
TRYECKY® Opody, 9TO SaTPYAHANO DacHMPPOBKY 3JIEKTDOHHOMAKDO=
CKONMYECKAX CHEMKOB, Memwam pacmmdpoBre M NpRIMILME TacTH-

1112 BeuecTsa. [loaToMy miA DOMYYeHEA NpenapaToB XOpOmWero Ka—
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yecTBA OHA OTPECOTAH KeYeCTBEeHHO HOIkM CHOCCU LpRIOTCHJEeHMS
pPElVEK C TeXHOJOTHIEeCKAX NPOC M TOHKOLACHEPCHHX MHHEDAaIOB |
pyI.

Jipa nedonsmx /I0XI0 mv/ KycouKa NJacTvaccs TAld WCh-:,
NOBEPXHOCTE KOTOPHX OpefBapATeJbHO OUYMIEeHE OT 3arDASHEHRA
XeJaTMHOU, NoMemapTCA IJIA DasMATYEHHMA HA HarpeBaTel]lb YKCThMH
NOBEPXHOCTAMA KBepXy. CTeneHb pasMATYEHHA ONpeleJiAeTCA MIVIO4.
3aroTOBKM NpUIOIHH K JNalbHedluM onepalaM, ecym urJja 0es
0COCHX ycmmi NorpyraeTcs E OiacTvaccy.Hexwsa zomyckark ne-
perpesa NJacTMacCH, TaK Kax OHA HauuHaeT Oy3HPUTBCHA, Hapy-
masg TeM CamMhM CTPYKTYDy MOBEPXHOCTH, 4YTO B HOCJELyNWEM MOXET
OpUBeCT K aprepakTam Ha penanke. PasMirveHHHE KyCOUKH NJa-—
CTMACCH CHEMaXTCA C HarpeBaTe/id X Ha INOEEpPXHOCTh OLHOI'O M3
HAX TOHKEM CJIOEM HaHOCHTCH NOPONOK O0BeKTa B CyXOM BHIe. BTO-
poit Kyco4ex NJaCTMacCH pasMArYeHHO# NOBEDXHOCTHK HAK/IANHBa—
€TCA Ha [epBHil NoBepX HaHECEHHOTO O0beKTa. [loayyYeHHHHA Taxam
nyrem "ciaoeru# nmpor" momemaeTcA NON MEHEDaIOTHYeCKHE Opecc
H& HECKOJBKO MIHYT — IO MNOJHOT'0 OCTHBAHUA NJacTMacCH, B JaH-
HOM CJyYae 4YaCTUIH O0BeKTa Kak OH 3a0pecCOBHBEKTCH B IJIaC—
TEK, [Ipn 3TOM He NPOMCXOJMT pa3pymeHUA dacTHYeHr Non IefcT-
BHeM Harpyskd. QoTHREEE Kycouxnm "nupora" IOBOJBHO JIETKO pasb—
emmHanTCA, O6e HNCJAOBMHKM MOTYT OHTH MCNOJBSOBAHH Kak CJelKH,
OHR JerKo OYAmapTCA OT NPAJIRNIMX JacTA4YeK UCCIeNyemMoro Be—
mMecTBa XeJATHHOH, TaKk Xe JerK0 OTIEAANTCH OT MJACTMACCH M
yTOIBHHE NJIEHKH,

6/_llpRIOTOBNERRe_DENJME C DHXJHX R_NODHCIHX Q0DasIos,
llpeniaTaeMHE DATOM aBTODOB /L DHIAEHKO M 1p., 1969, llmmmerns,
1972/ npweMs B METOIMKM ODUTOTOEJEHMS DELIMK, KOTODHE OGH—
YHO HMCHOOJIB3YNTCHA NpM M3YYeHHA KOMIAKTHHX OCpaslioB, OKas3amcChk
HeOpAeMIeMHMH IJIH ACCJAEeNOBaHAA HNODACTHX M DHXJHX OOpAasloB.
[lpr OpAMOM pENJMKOBAHAA CBEXECKOJIOTHX NOBEDXHOCTER CRJIBHO
OOPACTHX A DHXJHX OCpa3l0B pelJnKa NoJydaeTcA OHpYaToh m 3a-
By&JMpOBaHa M3EJEYEeHHHMM YacTAUAMA, JTO CBA3EHO C TeM, 4TO
Ope OTHEeNeHNM DEIMKA OT NOBEePXHOCTH MCCaelyeMoro odpasia
XeJaTHHa NPOHMKAET B NODH M BHPHBAET TO.CTHE CJOM BEnecTBa.
SHaynTeJ-HAA JKCTDAKIMA EBemecTBa ODOMCXOIAT BOARM3R Oop, Ta-
Kne npenapaTH HENPUTONHH IJA U3YUEHME B 3JEKTPOHHOM MRKDO-—
ckone, [IpmMeHeHmMe METONMKM IBYXCTyNEHYATHX DENMHE K B3
NOPUCTHX OCpPA3lOB Tawme He Jal0 NOJCKATENBHHX pesy f@;geﬂnﬁ
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PasMATYeHHHR HATpAT UEJUIVIOSH MR Apyroe BemecTEO, MCNOJb-
syemoe TpE OpPUTCOTOBJEHWA CJeNKa, TaKxe ODOHMKAEET B NODH,

yemM CHOCOOCTByeT 3HAYMTENHHOMy M3BJAEYEHRMD BemecTBEa Ha NOBep-
XBOCTH OTNEeYaTKa, [IONHTKA OYHCTHTH CNENOK OT 3arpASHADIMX
ero 49acTHYeK C [NOMOmMBI HEONHOKDATHOTO HAHEeCeHHA ¥ NOCJeNyk—
mero oTIeJeHHA XeJaTHHH OT NOBEDXHOCTH CJlelka He JaNo MoJo-
EATEeJbHHX pesyJJbTaToB.

TaxsM 00pas0M; OCHOBHHM NPENATCTBEEM, MENADIMM NpOBe-
JeHHD NpAMOTO DEIUMKOB&HMSA, ABJANTCHA NODH B TDAHENHN CJaado
cBA3AHHHX 3epeH, HO EMMEHHO NOpPOBOe OPOCTDAHCTBO, & TaREe
MeXSepHOBHE I'DAHMIH CHIyYMX MEEEpDANbHHX arperaToB COIEepXaT
BaxHyn IeHeTHYeCKyD MEfopMaimp, [loaToMy HeoOXomumo CHNO OT-
padoTaTh TarkO# CNOoco6 NPHTOTOBASHEA NpensSpaTOB, KOTOpHE mo-
3BOJMJ OH M3BJEYs OTy HHPopMArmD. ITO BOSMOXHO, €CJM 3afmk-
CHpOBaTh MaTpANy odpasna. $Ekcammp odpasia HeOGXOIMMO OpO-
BOINTH T8K, YTOOH PCOOJB3yeMuil fMKCATOp OpM HCCIENOBAHNR E
8JIeKTPOHHOM MHKDOCKONE He MNDOABJAAN croeil COOCTBEHHOR CTpyk—
TypH, O0Janan OH Xopomeil cMauMBaeMOCThD B CHOCOCHOCTBEE Hpo-
HAKATH B MeJbiaikume HOpH ¥ NO MEX3eDHOBHM T'DaHMIIaM 00pAasiid.
HeamGoJiee npuemieMHEM (PRKCATODOM OKASaiCs pacTBOp KaHmdo/m B
xewioJse, Pasmep o6pasila, KOHLEHTpalMs pacTBopa KaEmpoxm B
KCUJIOJe X Bpems NPOBapDKM NOACMpanTCs SKCOePEMeHTANbHO B Kam-
JOM OTIEJBHOM cJydYae: 4eM CoJbme pasmep Hop B ofpasue, Tem
EXIe KOHIEHTpAalMA pacTBOpa B, HA0OOpOT, 4Yeém MeHbue [OpH,
TeM MeHBIle NOJXeH OHTh pasMep KyCOYRa HCclelyeMoro o0heKTa
# MeHbI® ROHIEHTpAlMA pacTBopa. Kycouxm pasmepom 5x5 MM mpo-
BapEBaymch B pacTsope 95% xammform m 5% kcmaona B Tedemne
< 4acoB, Kycouykm o6pasuoB GokcETOB Cep. OHerm Opammchk pas-
mepoM 3X3 MM M OpoBapEBaNACH B pacTsope 307 xammpom m 107
KCAJIOJa B TeYeHme 3 YacoB, Tak KaKk B 3TOM CJyYae NODH ORI
OYeHb MaNeHbKEMM. [IpoBapéHHHe O0pasiH DAcKAINBATACH M K-
pelUIAJHECEH C NOMOmMBE CylepueMeHTa ma¥ kies Bd Ha npemue THOM
CTEeK/Ne CBexecKoNoTol MOBEpXHOCTED KBepXy. Ha OpuroToBJeHHHe
0CGpasuH OCHYHHM OyTEeM HAHOCHJIACh CaMOOTTeHeHHad yr'oJbHas
WA OTTEHEHHAA TAXENHM MeTALIOM [JIeHKa, KOTOpas OTHelAnach
XeJaTnHO#. [loNydeHEHe OpeJIOXeHHHM COOCOCOM DENAMKM C HO—
PHCTHX 00pasnoB OWAM XOpOmEI'0 Ka4YecTBa, 4YTO NO3BOXRAQ Ha—
[eXHO NPOBOIMTH MHTEpPIpeTAIMD BHIMMOI'O MEKpOpelbeda.
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MeToZ pelJmMK ¢ 3KcTpakimelf. C nomonpd OCHYHHX DENJRK He
BCeria MOXHO ONpelNe/MTh ONHOPOZHOCTE WIM HEONHOPOLHOCTH Mi-

gepaia, Tak Kak OHM ABJANTCA JHNB KONNAMA pejbefa MoBepx—
HOCTH CKOJIOB MJIM NpPOTPABJEHHHX NO/MDOBAHHHX WmPOB M He mHO-
3BOJIAKNT OMarHOCTAPOBaTh MHKDOBRIDYeHHA, dasw m 1p. losromy
A paciMfpOBKE SJIEKTPOHHHX MHMEpofoTorpapmit npmeiaeramuck
JaHHHe, [OJy4YeHHHe IDPYIMMH MeTOLaMi.

B merannorpajud Owil NpeIOXeH METON DENJMK C H3BJeye—
mem /YTeBckmit, 1952; Fischer, 1952 /. OH sawmmdaeTcs B
cJaelyiomeM: €cJM B MaTpHIe MeTalla MMenTcA aHThndasHHe oliaa-
¢TH, BKIOYEHHA, KOTOpDHE HELOCTATOYHO NPOYHO CBA38HH C Hew,
70 OKA3HBAETCHA BO3MOXHHEM (€3 OCOCOT0 Tpyla M3BJeYs 3TH He-
OZHODOIHOCTH Ha PEIUTMKYy M B NOCJeRybmEM ANeHTHRGMIMpOBAaTH
X MEKDPOIMPDEKIBOHHO,

JUIA OpATOTOBJEHAS DENJMK C W3BJeJEHHHMR JaCTHYKEMH NC—
NOJB3YDTCs HBA METONA — XMMMYeCKm# m MeXaHMuecKmit /I'pmuna-
eHKo, bospckas, 1965; llyommuyk, EmxoB, I1970/. Kak moxasu-
BEET [paKTAKa HccieloBaHms (GOJBINOTO KOJMYEeCTBA MAHEDAIbHHX
00BeKTOoB, Hamfonee mpHemieM MexaHmueckmii mertom. [locnenoBe—
TeJBHOCTh NPMTOTOBJEHME O0LexTa ciaemyomad. Ha cBexecKoOJIO-
Ty0 NOBEPXHOCTH MMHEpAJAa NpelBapUTeJBNO HAHOCAT 20%—Hiil
pecTBOp xenaTEEH, (R OYmmaeT NOBEPXHOCTH OT YACTHYEK, KO-
TOpHE CJad0 CBASAHJ C MATpEIel MMEepana ¥ OOHWYEO ABJIANTCH
IOBOJBHO TOJNCTHMH, 38TeM NPOMCXOITAT MHOTOKDATHCE HaNLJIeHHe
A NocJenybmee OTHeJeHRE YTOJEBHOH# N/NEHKH yTOJUEHEHM CJOEM
40%-m0T0 pacTBOpAa XeJATHHH. Kammas IJIeHKA NpOCMATpHBAETCSH
B 9JGETDOEHOM MEKpOCKONe, OOHYHO TOABKO NOCJE TPETHETO Ha-
OWNeHNSA NOJy4YanTcsA NpenspaTs, HNpErofHHe IJIF H3ydYeHWs Ha
OpocBeT H MEKPOIRPpPAKIMOHHO.

[ipr RCCASNOBAHEM DHXJHX OGDaSHOB DEIJIMKM OCHYHO R30-
OnayT COJBIMM KOJMYECTBOM OYeHB TOJCTHX M3BJEeYEeHHHX YaCTHI,
9T0 .SATpYIHAST NOJyYeHN® MMKDOIA(DAKIMOHHHX KapTHH, OpH-—
TONNHX IJIA pacmefpoBEd. YTOCH H30aBETHCH OT TAKEX 9acTRI,
a8 TAKRe B CJyYa® HeOOXONEMOCTHE BHIEJMTH ONHYy (Pasy s MEOIO-
(pasmoff cmcTeMH, EANO DACTEBODETE M3BJEYeHHHE HA DENINKY dYac-
THIH, [JI8 9TOr0 OpOBOJAT CJelyDmyD MAHANYJIAIED ¢ OYNmMeHHOH
OT XeJaTHNNH DeIJHKOil ¢ M3BISYSHHEM,

VspreueHnHe HA pDENMEKY 9YACTHIH HAXONATCA CBEpXy. 4YTOOH
JIaTs BOSMOXHOCTE KOHTAKTMDOBATHL C HUMA DACTBODETEND, pen- 1



JIRKy OepeBOpaYNBaiT, LepyT TOHKYK [UIATRHOBYD IJACTHHKY H
OOABOJAT K DeIUMKe OOJ HeCOJbUEM yIJioM. Hax TOJBRO pensmea
KOCHETCH Kpad NJacTAHKA, DEelMKy M MJ&TAHOBYK NNECTHHKY Me—
JIJIEHHO NOTpyXapT B HACTAJLIADOBAHHYD BOLY. [IpM TaxoM norpy-
KEeHHR pellMKa OpRJMOaeT K NOBEPXHOCTH IJISCTHHKA M3BJAEYEH-
HEMA dYacTRuaMA. [l1aTRHOByD NJacTREKY C pelimKoil KpailHe oc-
TODOXHO BHHAMEOT B3 BOJH, BHCyIMBAOT Ha QRIABTPE B TeueHHE
3-6 MHH. W NOBTODHO NOJ HeOOJBIHEM yYI'JIOM ONOYyCKawT B BONy, HO
HeOpeMeHHO MPOTHBONOJIOXHOA CTOpPOHOH. CHATYL ® NepeBepHyTyD
pelymKy ¢ HM3BJe4YeHMeM [epeHOCAT B KHCJOTY MJM MHO# pacTBO-
paTens. PexuM paCTBODEHMA LA Kaxnoll muHepanbBOX dasu mom-
GmpaeTCcA SKCOepAMEHTAaNbHO, [locJse YacTHYHOrO RJM NOJHOTO pa—
CTBOpPEHUA BemecTBA YaCTHUYKM ACCJIEAYOT B 3JEKTDOHHOM MHKpO-
cKone,

MeTomWRa HCCHENOBAHEA HSBAEYEHHHX JACTHI B
JMEKTPOHHOM MEKDOCRONE H MEKDOAHANE3ATODE

Hccae,nonanne"qnpmn 9KCTPAr¥pOBAHHON YACTHYKM M MHKDO—
CTDYKTyDHHX CCOGEHHOCTeil He Bcerfja JaeT NOJHYD XapaKTepHCTH-
Ky M3y4aeMOr'0 BelmecTBa, B TakoMm ciydYae HeOCXOAMH JIaHHHE 00
aNeMEHTHOM cocTape pBemecTBa. OTpadoTaHa MeTOJIAKE /1Ly0nmx,
BagoB, I970/ cOBMECTHOrO W3yYEHHA PeNJMK C M3BJICIEHHEM B
2JIEKTPOEHOM MEKDOCKCIE M MHKDOSHAIM3aTOpe, KOTOpad NO3BO-
JfeT R3y4YaTh YACTWYKA B OTPAREHHHX M [OIJOMEeHHHX 3JEeKTPO-
Hax, & Takxe B XapDaKTepPHUCTHYECKAX DEHTT'eHOBHX Jydax., Koym-
YeCTBEHHHA XMMWUYECKR# aHaIM3 MCCJEeINyeMHX BKCTDArMpOB&HHHX
3epeH He OpeNCTaB/AETCA BOSMOXHHM M3-38 MX HEONHODOLHOI
/wepoxoBaTol/ NOBEPXHOCTH, KOTOpPad BH3HWB&ET HeperyJApHOe
W3MeHeHWe IMHH OyTH DEeHTIeHOBCKHX Jyde#f, a 8TO NpHBOJMT K
KOJIGCOSHAAM MHTE@HCHBHOCTH X8paKTEeDHCTHYECKOTO H3JyYEHAd, pe-
TACTDAPYEMOA CIEKTPOMETDOM,

Penymknm ¢ n3pJeveHMeM, NpenBapETeJbHO OPOCMOTDEHHHE B
9JIeKTDOHHOM MMKpOCKONE, NOMemanT Ha NpHIMPOBAHHYD DOBEDX-
HOCTh JIepXaTend, NOKDHTyD TOHKEM CJOeM AINMEHHA TaK, 4YTOCH
W3BJEeYeHHHe YACTHYKH OHJH CBepxy. JUiA NOCTHXEHHS HENexXHOT'o
KOHTaKTa 3JeKTPOJNTAYeCKYyD NOLIEeDXnBANIYND CETOYRy C pelim-—
KOif NPAKPEeIIADT C MOMOmBD KOJUIOMIHOTO cepedpa R OpRmdo—
BaHHOA OpoBojlAmed NOBepXHOCTE JHepxarend, C aTo#f xe meabn
20



Ha NOBEPXHOCTEH pENJMKM HAHOCAT IONOJHMTeNbEHE cjolt amovm—
HAf. Takoro poza "ciaoesw#t mmpor” oCecneyuBaeT XOpONyl aje—
KTpO- B TEIJIONDOBOIMMOCTE INOBEDXHOCTH 00pasra u ITaeT BO3-
MOXHOCTE MCCJENOBaTh el'0 B MRKDO2HamM3aTope.
MHKpoasTopaymorpajms. Pammorpafns - 9TO MeTOJN permcTpa-
AN D&NMOaKTABHOI'O pacnana B Npollecce BOCCTE&HOBJEHMA I'ano-
HOHOTO cepeCpa IoX ZTeicTBNEM MOHMBHDYLWEro M3JyIeHHA pas-
JUMYHHX 8Heprnmit, OHa BOZHMKJIA C OTKDHTHEM DAIMOEKTHBHOCTH M
HandoJbliee pasBATHE [10JydYWJa OpE ACCIeIOBAHWW SBJACHEE HUC-
KyCCTBEHHOH DalMOSKTHBHOCTH. B Heil BudleJMJIOCH IBa Haupas-—
JIeHn# — KOHTpacTHa#A panuorpafms m Tpexonad. KoRTpacTHad pa-
Muorpapud ABIASETCH MEKDOMETONOM: HA OCHOBAHMM M3MEHEeHMS Ol-
THUYECKO# NJCTHOCTH MOYepHEeHWs GOJBUOTO YAcaa NPOABIEHHHX
cepeH {OTOCNOA PAIMOTDAMMH CYINAT O pacHnpelenceHAn W KOJuye—
CTEE D&NROSJNEeMeHTOE B 00LerTe. TpexkoBad paunorpaind BOSHHE-
K18 B 1947 T. 7 OTHOCWTCA K YMCJAY MAKDOMETONOB /MMKDOp&-
mmorpafus/. [ox ONTHYECKMAM MAEDOCKONOM HA DPANMOTDaMMEe [Ipo—
M3BOINNTCH TOYHHI NOXCYeT CJelOB, MCHYWEHHHX pDacHANallAMACH
aromemy 4acThl, HaiaJo TpeKa FUKCHpyeT [0JIOXEeHMe Daauoak—
TABHOT'O aToMma. HailoxeHwe pammorpamMH Ha o0pasel HO3BOJAET
COYeTaTh KOJMIECTBEHHYN XADaKTepACTUKY CONEpXaHUA panuoak—
THBHOI'O BemecTsa ¢ ONTNYECKOW IUarHOCTHKOM 00BeKTa. Cymeé‘r—
BOBAHME MHMKpOpaNMorpajui CTano BOSMORHHM NOCJEe MSIOTOBJISBHEA
COBPEMEHHHX BHCOKOYyBCTBHUTEJNBHHX ANepHHX ¥ryasbcuil, (nHaxo
paspemeHEe ¥ TOYHOCTE 9TOI'0 METONa HEeBEJMKH M 3a4acTyo HE
IO3BOAANT OpPOM3BECTE NETAIBHYN DACUEPPOBKY NpUYypPOUEHHOCTH
PERMOAKTHBHHX 2JEMEHTOB K OlpelejeHHHM MAHepalaM RJIM K aJe-
MEHTaM MEKPOCTDYKTYpPH M3yYaemoro O0BeKTa, TaKk Kak JacTo He
yIoeeTCA TCYHO COEMECTHTEH paluorpamMvy W OCBEeKT, .
Bnepene pammorpajnpoReHMe B SNEKTPCHHOR MMKDOCKONMM
/MurpoaBTOpanroTpajns/ OHIO OpMMEHEHO NPM M3yYEHAW C NOMO-
WhY DANROAKTHBHHX M30TONOB CHaYana CMONOTAYECKHX, a 3aTeMm
H MeTAaLIOrD&IHYECKNX OCHEKTOE. JJIA JyuWwero COBMEUEHNA pa-
IHOTpaMMH B CObEKTa oMyJbCHR HAHOCRA&Ch METOIOM IOJMBA He-
NOCPEACTBEHHC Ha yJbTPATOHKME CDE3H 1 NpOTpaBAeHENE IADH,
MeTol MAKDOABTOPAIMOTDafHr B MENEDANOrRE Gul NPHMEHEH
Np¥ MCC/SHOBaHWA SRTHBHHX OCDA3LOR; DANMOAKTHRHHI JeMeNT
OpRCYTCTBOBAT # TOHKODACCEAHHOM BRie B XoJuYecTBax, T1/.-
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KnX K KJapkoBuM. C OOMOWBLD pelJimK, B OTJAYAE OT METAaLIo-
Tpainn, ncec/ellOBAMNCE HENpPOTPABIEHHHE CBeXeCKOJIOTHEe NOoBep-
XHOCTR 0GpasleB, & TaKxe CyCNeHsHA W TeXHOJIOMYeCKHe HpoGH,
lpeumymecTBO COYETAHRA IASKTPOHHOW MMKDOCKONHM B MAKDO&BTO-
pamvorpafum B IN&HHOM CAyYae 3aKIWYaeTCsy B TOM, 9YTO MH BRLIUM
MMKpOMOpfOJIOTMD OCpasia, a KpucTalld BOCCTAHOBJEHHOTO cepe-
Opa HaoT JeTalbHyD XapakTepmcTHKY paclpele/eHHd DaimOaKTHB-
HOT'O 3JIeMEeHTA 10 ero NOBEepXHOCTH., Hpome TOro, SKCTParmpoBaH-
Hy® Ha pelJMKy 9YacTHALy BemecTBa, OKOJAO0 KOTOPOX BHOAANM KpA-
CTaMKA Cepedpa, MOXHO BIE..TAEMIMDOBETH MMKDPOIMPPAKIFZOHHO.
Taxry 06pes3oM MH NOJy9&aeM NOCTATOYHO NOJHY0 XapaKTEepHCTHKY
MCCeLOBEEHHOI0 O0BeKTAa,

MeTon MrKpoaBTOpaImorpafuu NYeHb VyBCTBUTENEH W NpP# Oo-
TAVANLHEX YCJOBRAX NO3BOJIAET ELALATH ENUHWYHHE Daii0aKINB-
HEe aTOMH. .Jf Hanbojiee MOJHOR DEerMCTPaiMM pPaTAOSKTNENHK
9eMEHTOR IO.IXHH BHMOJHATBCH ClE yuMe yCIOBMA JKCNEePUMEH=
Ta:

I/ menosb30BaHMe MEJKOSepHWCTHX FIEPHHX BMyJnCmi, No3-—
BOJAEIPX INOGUBATHCA MAKCUMANLHOI'O DaspeueHrs JeTalien B UC=—
crelyemux odpaslax;

</ MaKCHMANBHO NJOTHOE [pMJeraHne PernCTDUDYRLed oMyJik-—
CHE K NCBEPXHOCTH oCpasld;

./ nonyueHse DaBHOMEDHOT'O CJIOS 3MyJbCHM MYHUMEIEHOI
TOJMWHE, T.€. B OIMH CJO# 3epeH IaiomiHoro cepedpa.

Hepéoe ycloBne BHNOMHAETCH 0PN KUCOONB30BaHUM ALEPHOR
OMyJILCHM THNE A-2 ¢ BeauunHoid sepHa 0,34 MEM. MakcHMaabHO
NJICTHOE MOp“ieraHue DerHCTPUPyHWerc CJ0A SMyJbCHH K HOLEDX--
HOCTY 00paslia MOXHO NOJY4YMTh METOiCM MNOJMBA PacTBEOpa IMyJb—
cru Ha necJenyeMyw DOBEPXHOCTh., HOHIEGHTpAalMA pacTmopa
avyanemy 8 3-4% 003BOJFET NOJYYATH PABHOMEDHHI! TOHKMII pe-
T2CTDHPYKIRL cnoff,

OCpasus IIA WCCJAENOBaHMA MOIyT OWTh K&K TBEpIHMM,
FUMI2iCTHEMA, TaK W NOPACTHMYE, CHEOYIMVY MJM NOpPOLKOOCpAas—
v, llepel pammorpafupoBaHHeM HEOOXOMMO TBepiwd oGpasemn
PACKOJIOTh A LIOJyYeHWA CBEekerc CKoJia; NOpMCTH OCpasell
ClleMEeHTMpPOBATh MO ONACAHHOA Bhue MeTOLMKEe; A3 NOPOWLKA NPA-
I'OTOBATPE CYyCOEH3AN HA CTeKJe. H: NMOArOTOBJeHHYR NOBEPXHOCTD
HENHINTE YTOABIYH PelJniy.
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Paguorpajuposanre ciaemyeT OPOBOLMTE B EOTOKOMHAETE, /G-
BelleHHO# goHapem ¢ JIaMNCYKOi B <5 BT C TeMHO-KDACHHM Che-
TOFRABTpOM ¢-Ic, Kycouer Xe/MPOBAHHOM OMyJBCAM NCJOEHTH I
CTakaH C IUCTH/LIAPOBAHHOH BONOE KOMHATHO# TemmepaTypH M3
pacdeTa 1:<5 M MeiTeHHO NOXOTpeTh Ha HecdaHoit GaHe @O
z5-30°, MaKCHMyM :.'5503, OCTODORHO NoMeumBas, 4Yepe3 -5 MmH.
noJyyaeTcA DaBHOMEDHAEA B3BeCh, KOTODYW NuOeTkol HyXHO Ha-
HECTA Ha Halk/IeHHyK yIrJjiemM HORPepXHOCTh o0pa3ua, haThk 3epHaMm
AgBr ocecTh B TedeHune 30-60 cek. LA 00pasoBaHAA CILIOL-
HOT'0 CJ0Of H OCTOPOXHO, NDANOXAB JHMABTD C ONHOK CTODOHH,
CHATE M3MMIUKE DacTBOpa. [IpHroTOBJIeHHHe OOpasuH OOMECTHTH: B
CBHEIOBHE KODOGOYKM HA BpeMA SKCIO3WIWU,. AJUTENBHOCTH dKC—
NOSHLUMYM ONpejesAeTCA 9KCIepHMeHTAlNbHO, 3&BHCHT OT CONEpXa-
HAA DANAOEKTHBHOTO dJieMeHTa W MOXeT KoJelaThCf OT HeCKOJb-
KEX YSCOB JIO HECHOJIEKHX CYTOK.

lo oKOHYaHMM SKCMOHWDOBAHAMA SMyJBCHOHHHHA cJ0f NpoFEJA-
eTCA B NPOABNTENe COCTABA: NMeTOA-Ir, I'MIPOXMHOE-ST, CyJb-—
gnT Ne GesBomHui - 26 I, coma Gespomsag — 20 r, KBr- I r,
BONA NNCTHIIMDOBEHHEA - IO I JWTpa. LJmMTeJBHOCTEH [porecca
NpofBJIeHMA 3aBUCHT OT CBO#ECTB oOpasna. OCHYHO oOpasmu no-
TpyRanT B NpOABMTeNb Ha 5 muHyT, Ec/m BewecTBO 00pasNa pa-
CTBODAETCA B BOIE WJM DearmpyeT ¢ OpoABATe]eM M PHKCATOPOM,
TO peareHT HAHOCAT OMNeTKOH TOJABKO Ha 3MyJBCUD M MEHADT
ero 34 pasa. Bpemsa oCpaCOTKH yBeJRYMB&ETCHA DA 8TOM B X3&
pasa, [locse mposBieHMA ofpasel] DOMEmMAOT B IACTHIADOBAHHYD
BOIy Ha I-3 MuH.,sarTem B.40%-muft pacTBop runocyisdmra Ne
Ha I5-20 MmH. R OpOMHBALT B cJadONpOTOYHOU BOIE B TeYeHHE
[5-20 muHyT, OGpasel BHCYNMBAOT, Pen/mKy OTHedsoT 40%-noft
sesaTmHO#, Harperoi He mume 40°C m omyckanT ee BHES Xeda-
THHO# B mOmOTpeTHid 10 30-35°C 2%-muit pacteop KOH. Ilpm aTom
yIANA0TCA HEeOT¢MKCHPOBAHHOE cepedpo M xejarTmHa. Yepes I
4Ya0 pelMKa CEeTOYKOd NepeHOCUTCA B IMCTH/UMPOBAHHYKL BOIY
/ t= 30-35°C/, ormuBaerca B Teyemme 40-60 MEN., MORTHDY-
eTCA Ha 3JeKTPOJAHTRYECKYD CETOYKy M NpPOCMATDMBASTCA B 3Je-
KTDPOHHOM MHKDOCKOL®.

[lpn OpocMoTpe B 8JEKTPOHHOM MMKDOCKONE RMCTOYHHE ASJY-
YeHHA yCTAHABJMBAETCA 0O OPHyDOYEHHHM K HEeMy NeHIDATOBAI-
HWM KpHCTallaM BOCCTaHOBJEHHOI'O Ag , Omnaxo np® RHTED-
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DpeTalmy MCIy9eHHON KapTWHH MCCJeNoBaTe/b CTANKREACTC) C
HEKOTODHME TpyIOHOCTsMH. llpm panmorpajuponaUM {OTCRNY JILCUs
nojpepraeTcs Bo3geiicTemw IByi baxTopoB: [/ mamyuexus K40
NpACY TCTBYKiero NPAKTHYeAKM BC BCEeX DAINNCAKTHBHHUX MHUHEpanax,
v 2/ ol - "acTum, BOBHMKAKUMX OPW DAIMOSKTHBHOM paclaie

U w Th, Kpome TOr0, Ha Hee BO3LECTByeT (b - W3IyueHnme,
KOTODOE ByaimpyeT 3HAYMTEeJbHO MHTEHCHBHee, 4YeM o — JacTHIl.
Sn3yaNbHO He ECErfa MOXHO yCT2HOBUTEL NPUYRHY BOCCTAHOBJEHHSA
cepedpa (OTOAMYJIBCHN,

Sarpy/iieHHe B MHTEpNpeTally BHSHBAST B pacnal] pauuoaK—
IMBHHX 9JIEMEHTOB, HSXONAMMXCH B IV[yOMHe oCpasna, Ha paccTo-
FHAK MEHBI® JUTHH Npodera o - YacTWOH, HOBTOMy BAXHO NpO-
pecTH (fazoByn WieHTAJMKATMK 3epHA MAHepana, EOKDPYT KOTOPOTO
oTaaraeTcs Ag

LA yMeHBIEHMA BJMAHAS DALVOSKTHBHHX QTOMOS,HE JeXammX
B Mccaeryemoif mJOCKOCTHM, Havw Ouna paspaloTaHa MeToIMkAa
pammorpaiEpORAEAA DENNMK ¢ JKcTpaximel. [paveHreTcH wexaHu-
yeckoe orderneHne dacTuil, Cpemmii CroA olpasle Halwiaal yr-
sem, Penmmky chmmaor 70¥-HuM DAcTBODOM XeNATHMEH, BHCYUMEBA-
©T. SaTem OTMHBANT OT XeJATHHH M MOHTHDYOT Ha CTEKIO MM
Jydue Ha NJaTHHOBYD MJSCTHHKY C HECKOJBKNMHA MEeJKUMA OTBED—
CTRAME IJIA yO202HMA BONH, BHCYLMBawT Ha dniapTpe. Ha lonro-
TOBJEHHYD TakKum COpasoM PelAKy ¢ PKCTParApOEBaHHHMA YacTh-
navi HABOCAT AUepHyWw aMyJAbeno, Jlanblie OOCTYynawT, Kax OCHIH-
HO 0pA pamgmorpajrpoBaHn,

MeTOIMKE yIBTPAMEKDOTOMAPOBAHIA
E HOHHOT'O TPABJIEHMA

JTA METOIMKM OIMMACAHH B cTaThe B.T. LyouH9yxa u B.Q.
llensxopa "MeTonH BNEKTPOHHOMMKDOCKONMYECKOTO WMCCJEeLOBE&HUS
GrTyMOE", ONyONMKOBAHHOX B HACTOAWEM COOPHHKE.

BHBOAOH

JcobepiLcHCTBOBAHRE CTaphX ¥ paspaCoTKa MOLHX METONOB
NOMOT'8eT p&ac. ADATH KDYP 3a1ad, pellaevux IpH BIeXTPOHHOMB—
KDOCKONMIECKOM MCCASBTOBAHMN MAHEDAILHOIO CHDBA,
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PaspaGoTaHHaA MeTOIMEA (paKIMOHMDOBAHMA YACTHL OpH JH-
coepTEpOBaHME Ofpasna NO3BOJAeT NOJyYaTh TOHKOIMCIEDCHHE
CyCIeH3HOHHHe [penapaTH BHCOEOT'O KaiyecTBa, HeOOXOIHMHe ODH
AccnefoBaMme fopM JacTmN, $asoBOro cocrapa M CTENEHR COBep-
meHCTBA KpPECTALMMYECKOR CTPyKTyDH MMHEDANOB,

SaKpenyeHre MeJKEX KDMCTALIHKOB MEHEDAIOB H TEXHOJOI'E-
JeCREX NpOC /HaRkiemBaEKe W SaNpecCOBKS/, & TAKEe [EMEHTAIMA
PHXJHX B OODECTHX OCpasloB XAapT BOSMOXHOCTH MCCJSNOBATH Me-—
TONOM OJHO- M JIBYXCTyNeHY&ATHX DenJHK TROOMOpJHM3M, XapaxTep
B3AHMOOTHOMGHN! MEHEp&ioB, XX MMKDOHEOIHODONHOCTEH, (fasoBki
cocran, OPONECC TeMIEDATypPHOTO BO3NEiCcTBEA /HarpeBaHEA W
oxaaxnerns/ HE MAHEDAN W OPONECCH IPUPOJHOTO BHUEJAYHBAHUA
00B8KTOB, paHee HeNOCTYNHHX ILIA HM3y4YeHAA 2THM MEeTONIOM.

MmrpoasTopanmorpajms DO3BOJAET BH3YAIMSHDOBATH MECTO-
HAXOXNeHNe DACCEeAHHHX DENUOAKTHBHHX 2JeMeHTOB B $as B MmaT-
pALle MAHepala, & COYeTaHHe MEKPOABTOpaNMOrpajEE ¢ MHKDONE-
fpaxmmeil naeT BOSMOXHOCTH MIEHTRHIMDOBATEH BTH (asu.
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B.T. Ay6unuyx,B.@.[1envros

METO1bl 3/TERTPOHHOMHKPOCROIHNYECKROI'O
NCCAEJOBAHHA BHTYMOB

[lepen 8IeKTPOHHHM MMKDOCKONMCTOM, M3yyYaoumM OUTyM,
CTEBATCA MHOTHME 3aLaul. JTO TPaXRLMOHHHEE BOMNPCCH, KOTODHE
HECOXOINMO DEmHTE IPE JOLX MEHEDATOTHYECKHX KCC/ENOBaHMEX:
cTeneds meravopfmsma, OCOGEHROCTH MEKDOMODPONOTHM, (Paso kil
cocrae OMTyMa W HeOpraHuvyecKMX HanoAHATeJed, BaugHue dsas -
BRTNIEHMt Ha CTPYKTYpy MaTpuruk @ up. [lommmo 8Toro, craBsrCc:
3g4a9¥ 00 u3ydvYeHuo KOHfopMarmy MOJeHy., clarawiMX OHTYHH.

LONBUMHCTBO OPI'@HMYECKAX OOLEKTOB UMEeUT MeTacTAORIbEYD
NOBEPXHOCTHY0 MAKDPOCTPYKTyDY, BASKH, HEXapPOCTOiKHE, NO3TOMY
BHOOp METONOB NpPOCMOTpA B 3JEKTDOHHOM MAKpOCKONE, IpHeMOB
U CHOCOGOBR [PUT'OTOBJEHMA NpenapaTolR IR UX U3ydYeHHA NMpUCC-
peTaeT BaXHO® 3HaYeHHe, Kax NMOKA3NBAET ONKT 3JIEKTPOHHOMMI-
POCKOOMYECKOT'O MCCJAeNoBanmA OuTyMOB, HancoJaee OpuemIeNoil
CXeMoif aWCIepMVeHTa MOXET OHTH CJejynliad:

I. V3ydeHne HamMOJEKyJADHHX CTPYETyp CHTYMOB METONOM
pelJMK CO CEEeXeCKOJOTHX NOBEepXHOCTell.

<. llconeoBanmMe HANMOJEKYJADHHX CTPyKTYP , NOJyYaeMidx
¢ OpoTpaBiieHHHX HOBEDPXHOCTEH GUTYMOB /HOHHOE TpDAERJEHHME,
TpABJeHUe OPIaHMYECKUMA KucxoTamm/.

3. Msyyenme faszoporc cocTaBa ¢ NOMOMBY PENJRE C H3Blie-
YeHusM M nocaenypumed MreRTRiuKelmell YacTMll METOJ0M MRKDO-—
ImfpaKimu,

4, Vizyyerne KOHQOPMAIMM MOJEKYJ, COCT&BJIALGIMX CUTYMHOE
BelecTsO.
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MeToImka mCCJENOBEHAA CBeXECKOJOTHX NOBEDXHOCTelt
OBTyMOB

[Ipr u3ydeHME HEUMOJEKyJADHHX CTDYKTYp, T.e. OpH BHAB-
JIeHMX XapakTepa OpraHM3&IMi OpraHnyecKor'o BemecTBa CMTYMOE,
BagHO NOJYYATE NpenapaTh XOpomweTro KadecTBa, BHCOKOI'O pas-
PelleHHA ¥ N0 BOSMOKHOCTH C MAHAMATHLHHMA apTefaKTaMH, oTO He
BCerja mpocTo, TaKk Kak OHTyMHHE DasSHOBHIHOCTE BCTDPEY&NTCH
TBepIHe, BA3KEE, XBIKMEe, TEpPMOCTOHKME M HeTepMOoCcTORKme, +B-
MPYECKMH cCOCTaBR HX CJOXeH, DHTYMHOEe BemecTBO I8CTO CONEep-
XHT JeTyuMe KOMIOHeHTH, KOTOpHe MCHEDADTCH M3 MATDAIN NpA
HeCONBIOM BakKyyMme, Bce CERasaHHOe JeJasT HEeOOXONMMHM MHIN—
BENY&IbHHE NOIXON K NMPATOTOBJEHMD IpenapaTa B KamioM OT-
IeJBHOM CJydae,

Hamdonee GraronpmATHHEME OGHEKTaMA HCCJENOBAHMA ABJANTCS
HepacTBOpHMHE OMTyMH, [Ipolecc NpHrOTOBJNGHAA NpenapaTa CYeHb
npocT. BepyTcA HeGOJBIHMe KyrOYKM BEmMeCTBA, DECKAIHBADTCH.
3JaTeM YRpeWJIADTCA HA OpeIMETHOM CTeKie RieeM Thla B nim
CynepleMeH: oM TaK, YTOOH CBeEeCKOJAOTad NOBEDXHOCTH OHJa
cBepXy. [locne BHCHXaHWA KJed oCpasOH IOTOBH K HaHeCEHHD Ha
AX OOBEPXHOCTH DelJIMKH.

lipn cnadolf TepMOCTOUKOCTH OPraHHYECKOI'O BemecTB& CHTYy-
va ofpasell Op¥ HaNkIeHEM HEOOXONHMO OXJaxnaTh., B OpOTHBHOM
Cly4ae 2KCIEPHMEHTATOp MOXEeT CTOJNKHYyTHCHA C COJBIMMA TDYI-
HOCTAMR OpM paciM{poOBKe BEIEMOI'O B 2JeKTDOHHOM MMKDOCKONE
MEKpopeJbefa u3-3a NOABJEHRA apredaxToB., OXnamnaerca odpa-
3ell Ha CNelMAalbHOM CTOJMKE, yCTAHOBJEHHOM HOJ BAEKYyMHHM
KonmaxoM /BYI-2, BYII-2K/., Ec/m zadopaToOpmM OCHANEHH IpyTH-—
MH OOCTaMH, NONOCHHR CTOJMK JErko H3rOTOBATE M CMOHTHDOBATEH
B HMEDIMXCH JCTAHOBKgX, B KajecTse OXJAXNanuero peareHTa
HCOONB3YeTCA XANKAA asorT.

YcTanopATh TepMOCTORKOCTE OCBEKTA K OpONEcCy HAOHIEeHRMA
MOXHO NyTeMm cpaBHeHmA. [loJy7apT CepHD pEelJEK C ONHCTO H TO-
I'0 Xe ydJacTka ofpasna NpA OXJaxieHuA M Oe3 oXJaxueHmd, [lo-
Jy4eHHHe DEIUMKM [IpPOCMATPHBANTCA B 3JEKTPOHHOM MEKDOCKON®
¥ cpaBHEBaeTcA BmEMuE Mmkpopeksed., [losBNeEEe NONOJHETENb—
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HHX 2JIeMeHTOB MUKDGCTDYKTyP B HEOXJaxIeHHOM 00pasile CBU-—
JIeTeJBCTEYET O Er0 HEeTepMOCTOMLOCTH,

3 9TOM COOOWEHMH He paccMaTpRBElTCH JIBYXCTYyNeHUYaThe pe-
LKA NpUMeHKTeJBHO K CRTyMeM 0O pARy npuuus: I/ omn mmewT
MaTyo paspellacuy® CNoCOGHOCTH; </ NpPA OPHTOTORJEHHZ OTMe-
YaTKOR YECTO BOSHAKALT apTefarTH; -/ MCNoabayemMue JUIA pad-
MAT'YEHNA MaTepuata CJeNKOE PacTBODUTENN pPacTEODANT MATPALY
onTy™ma.

(Ipernonareerca, 4T0 CijaxieHme OCLEKTOB XHIKUM a3CTOM
He OpHBOMLT K MIMEHEENX HAIMOJIeKyJSpHHX CTDYKTyp M3-3a Ma—
JI0i CKOPOCTY DEJIAKCAIMX OpI'aHWYecKOrO BemecTsd. Loaromy
BA3KME A XAIKNe OATYMH HEOOXOIMMO MCCJEO0BaTh BCerua mnpw
TemiepaTrype EMUKOro azoTa. llepes TeMm Kak pPaCcKOJNOThE QODABIH,
KyCOYeK BASKOIO WM Kaljo XuiKoro OMTyMa NoMewawT B asoT.
[To npomecTsAr I-< MiH, 0Opasid BHHUMAOT, DACKEJHBANT M NO-
MemawnT CBEREeCKOJOTOIl MOBEDXHOCTBY KEEDXY Ha CXJammaemMuli
CTOJMK BaKyyMHOI'O mnocTa, Iue ¥ ODOWSBOLET HanuwleHne, OTne-
JIeEne pelLTMK [pOBOIAT IyTEM DacTBOpDeHHA ODPTEHMYECKOTO Reue-—
CcTBa B pacTBopurese, C nomoumeio OOZOOHHX oneparmi yrmaercs
NOJY4ATh DPENJIMKM XOpOmero KaiecTha.

Cam mporiecc HanujIeHEA He OUTYMH OTJKYAETOA OT OOHYHOTC.
<TO CBA3AHO C TeM, 4YTO SJEMEHTH IOJORMATENLHOI'O ¥ OTDHLIATE.b—
HOT'O MHKpopenbeda Ha NOBEpXHOCTH OWTyMa MMENT pasmep OOpSi-
Ka HeCKOJBKMX JeCATKOB MWIM COTEH aHrcTpeM. ClenoBaTensHo,
HEOOXOJHMMO MMEeTh DeNJMKA C CObi¥M DaspeleHmeM. LJA 3TOro
NCNONb3YNTCA CaMOOTTEHEMHHE WM OTTEeHeHHHe TANEJHM dJemeH—
TOM pelymKW. [Ilpm pasmepe 2JIeMEHTOB pefnbeda NOPALKA IECATKOB
8HICTpEM MCNONB3YNTCH DEIUMEH, HOJyYAeMHe OPA KOMOMHMPOBEH-
HOM HANHJeHMM BemecTea., HOMOMHMpOBaHHOE HaNLleHWe IPOMCXOIMUT
[IpA ONHOBDEMEHHOM TepMHiYecKOM MCOApDEeHMH Ha HCCIeNyeMyl no-
BEpXHOCTh MeTawta /OOHYHO NJeTHHH/ W yTJd, (PN TAKOM Halu-
JIEHMR YacTHIKM MeTalla dKDaHupyoTCs yIjeMm, 4YTO 2aTpyIHAeT
RX MUCpAIMP ¥ OOCJeLyiluyn KOAryJdIEn C OCpa3’0BaHmeM COJIOuW-
HOlt nieHkM MeTawta, Takue peliMKA IaoT XOopommit KOHTpacT
yXe Opu HEe3HAYATEJBHOW TOJIMHE, YTC B CBOXD OYepels B 3HA-
YuTeJBHOU CTenenn OOBLUEET ee pa3pelieHue.

Yronsr® A KOMOWHWDOB8HAOTO - HANHJIEeHUA ASTOTOBAARTCH,



Kak Mokaszno #a p'e, L. OAnH ocTpo OTTOYEH, a IpyIod mMeeT
Tymoil KoHell, S5HyTDM OCTDOOTTOYEHHOI'O yIOJbKA, KOTODH{l #AB-
nfeTcs NOIOXMTEe/l1:HHM 2JeKTPOINOM, HpOCBEp/MEBaeTCH HeGOJbmOe
orpeperre Jymuod I10-20 MM ¢ mmamerpom O,I - 0,2 mm, B aTo
OTBepCTHEe NOMEeMmanT WycOoYeK NIATHEOBO! NpOBOJOYKH. OCHIHO
MCOo I63Y OTCA KyCOYKH OPOBOJOYKA OT cropeBImMX Tepmonap, [lo-
cJjie OLHOIO &KTA HANWTeHus CropasT 3-4 MM OCTPOOTTOYEHHOTO
yTCJBK&, KOTODHIl MO¥HO MCIOJB30BATh MHOI'OKDATHO IO IIOJIHOTC
HCHape N JIETHHH,

Paspemenne penumk VOXHO 3HAYMTEABHO yBEJHMYATH, EC/M
IMadpaIMIpOEaTE DECIHIAEMOe BemecTBo, J[nafparvmporzaene ccy-—
LECTBIAASTCA TPOCTH MPMCHCCOOIeHNEM, KOTOPOE MOXHO JHCTDO
1 7ePK0 MWBIPOTOBUTE & /&0CDATODPHHX JCACBHAX M CMOHTHDOSATH
BAMyCKAEMHA DO LULEHHOCTBR BaKyyMHHX NocTax, Wi Biro-
TODIHAA Auain: T CepeTcs HeCOJBWOH KycOueK MeIHOR {o.bru
pasnepom I0x30 v, 1’3 Hee cBOpayMBaeTCA TPyOdouKa, KOTOpan
BOamE&eTes B uTOpKy /pnc. 1/, NiTopKa m ImafparMa yKpemiduT-
CH B OTHOM CEHTWNMETDS OT pacnuigemuX yIJed, Ocpasell mome-
naeTod Ha 20-00 Mv bume IEafparMd. ‘

LnafparMmpoBanve N03BOJAAST BHIEJMTH NOYTH Nepallielb-—
HUY NYYOK paclUnIZeMOr'o BemecTBd. [ITOpKa orpaHmYmE&ST Hola-
TaHMe Ha OOLEHT OTDAXEHHHX OT JeTaneii M CTEHOK BaxyyMHOi
XeMepH Y&CTHUeK yIVIA M MeTalia, KoTopHse "cTHpam" OH aje-
[/2HTH MERKPODE1beda. .

Pen ks, IPUIOTOBJEHHHE Taxmy OyTev, 00nauanT GOJLUEM
paspelledney, XOpOIMM KOHTDaCcTOM X YeTKOCTBE IpopacOTHR jJe-
votell MMEpopeTpeda. [0 HEUM MORHC NDOMSBOLHMTE KOJMYECTBEH-
HuG OLGHKE 2eJMYZHE PRAMMHEX 2JIeMEeHTOB CTPYKTyp Npl HaHece-
HU4 Ha NCCHeNyeMy« NOBEDXHOCTh CTalapTa, HalpuMep JareK—
COBHX 4aCTMYeK, pa3Mep KOTODHX 3apaHee M3BECTeH, JTOT Xe
ClraHiapT MORHO NMCOOJB30BATH LIA BuABICHWA HOJOXKATENLHOTO M
OTpUUATeNLHCTO MAKpOpesbeda.

55}

ileTomika ECCIENOBAHMA HAINMOJIEKYJADHHX CTDYKTYD
C OpOTpaBJelisX MNOBEPXHOCTe! CETyMOB
OnmegsHie BHUE DppeMe ODETOTOBJNEHWS NpenapaToB NJsA AC-
c/leJOBAHAA He BCerla ro3BoNfnT BHABHTE HAIMOJEK)JIApHHE
CTPYHTYpH OATYMOH, 3TO OCLACHEAETCA MHOIEAMM (axTopamu, KOTO—
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Puc. I. lprcoocoGieHne LA KOMOMHMDOBEH—
HOTO W SKpaHNPOBAEHOTO HANWISHHA.
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pHEe He pacCMaTPRBAKNTCH B JaHAOM COOONMEHHMH. BHABJEHHC HAIMO-
JeKyJIApHHX CTPYKTYp OMTYyMOB NPOBOAMTCSH DASJMUHHMA METOIEMR.
[Jia HepaCTBOPHEMHX OMTYMOB RCIOJL3YETCH METOH MOHHOI'O Tpae-
JeEns, IJIF DacTEOPMMHX - K3K MOHEOEe, TaKk M TpaBJeHMe C NO-
MOUBR DAa3JMYHHX DacTBODHTENEi.

MeTon HOHHOI'O TpEBJAEHWA NpH HCCIENOBSHAW HEPACTBODHMEHX
OMTyMOB B HACTOAm@e BpeMA NOJy4nJ MMDOHOE pacHpOoCTDaHeHUe
U BOOJHE 34CIyXeHHO HASBEH yHMBEDCANBHEM METOACM TDaBJEHHA.
B IauHOM COOCMEHMHM MH He OjIeM 1aB&Th TEOpeTUYSCKAe OCHOBH
CymeCTBYCUAX B BacTOAWESe BPEMA BUIJANOB Ha MEXaRn3MH [Ipo-
lecca KaTONHOTO pacnujeHms. (CTEHOBMMCH JRIE KDPaTKC Ha Cy-
meCTRe caMoro fAnJeHMA, [OH!IMaHMe OCHOB ABJISHMA IO HEKOTODOU
CTereHA NOMOEET @KCIepUMEeHTaTOpy 5 BnOODe NDAEMILHOH, Conee
panmoHalbHOE CXeMH SKCNEepAMEHTA.

W3pecTHO, YTO B pesyJdbTaTe GOMOAPUMPOBEE KATONE /OOREKT
HccaenoBanns/ NOJOXKUTENIbHHMA MOHaMA T'83& NPOHCAQINT Daclh-
JleHMe erQ NOBEpXHOCTHA K OCpasoBaHue Ha Heif ¢aryp xarolioro
PAcOE/eHNA, SHAJIOIMYHHX (RCypaM inMu4eckKoro TpasisHHA. Cy-
EeCTByomMe OpelcTeBNeHns , OOnACHALIME NDONeCC UHHOTO pac-
OHJSHRA, CBOLNTCH K TeOpEM POKYCHDOBaHHHX croaxzo-eHad., IIo
3TOf TEOpUM MOJIOFMTENbHHE HOH, NDEIBECHTE1-HO Heui) aTM3yACH
y HOBEeDXHOCTH KaTola, BHOMBAET 13 DelKHEX ee CJIos: 1acTh
aTOMOB, [DOHMKAad =I'1yOb BemecTBa. COyLEpACh C aTouaMm B OT-—
IaBaA 4aCTh cBoefl Hepru¥M, HMOH BPuSHBaeT mX cMewerwe. Ilponecc
NpompIvze TCH JO Texa 0P, HOKa 4CH He NepenacT bCh Lok Jiep-
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IA0 aTOMaM BemecTEg. 3 CBOK oYepelb ATOMH, BLOITWE U3 Nep-
BOHAYANbLHHX NOJOREHR#d, CTAIKMBAWTCA C IpPYyIAMA aTtomamMu pe-
uleTKA, o0pasyd BTOpDWYHHE, TpETAYHHEE W T.d. CMEIEHHHE aTOMH,.
Takxum 00pasoM, B PaCHHJISHHOM BEeCTBe Karola BOBHNKZEeT Tpyl-
Ia CMemeHHHX aTOMOB, 4acTh U3 KOTODHX MOTeT OpH OJaronph-
ATHHX YCJOBHAX BHUATH Hapy=wy.

Heodxoiumo yYiTHEaTb, 4YTO H& BHOWBAHWE ATOMOE I3 Bele-
CTBA MOH TPATHT TOJBKC JacTh CBOEd OHEDTMM, OCHOBIGH 2Hep-
TMA HOHAa MepexoidT B TenJjo, YTO YacTO MOXKET IpZBOIATE # K
oOpaTHHM peJIaKCaAOHHHEM [poreccaM, JTA NPOLUECCH OYeHLh Tpyli-
50 yYeCTh TECDEeTHYecK: M ipaxTuyeckd, [OITOMy C¥°¥b BAKHO
BiCHATH ONTUMANLHHA DEXuM TpaBIeHAR, KOTCPHA NO3LOMRT CBECTV:
OO MAHMMyME DeJlaKCauMOHHHEe NpOleCCH B MCCJelyemoM oCpasie,

4HCJA0 aTOMOB, BHOMTHX C HOBEDPXHOCTM KaTola 0oy jJeicr-
BileM ylapa ONHOI'O MON&, HAa3HBaeTCH KOO{HNIMeHTOM KaTONHOIro
pacnutenns n ocosmziaerces N, semumua N samment rak
OT CBOHCTE COMGaplApyi WX ACHOB /WX @Heprmm - E, MaccH —m,
yTja N&ieHns Ha NOBepXHOCTH/, T4k M OT NpUPOXH PACHHIFEMO-
ro BeumecTBa /9Heprau, CHA3M, MACCH ATOMOB MALEHW, YUCTOTH
NODEepXHOCTH, TeMNnepsTypH, THOA KPHACTAaJIMYEecKOR pemeTKRE R
KPUCTALIOT ) afW9ecKoll OpMeHTal@N DaclhsemMol NoBepXHocTH/ .
Lpa nocrermmx dakTopa Npn m3ydYeHMW ORTYMOE He WMIDAVT DOJH,
T4k MaKk OCUTyMH H3OTDONHH M peHTIeHOaMOpfHL.

Ciumy #2 HauCoiee CIOZHEX BCNPOCCB METCIMKA WOHHOT'O
TDaBAeHUs ARIAETCH BHOOD LPEBUWIBHOIC DEiMMa: LaszieHne I'u3a
no) KON&Fok — p, HANDARSHKA Mexy saexTporam - V , nioT-
HOCTH TOKE - J 1 EPEMeHM TpeRJeHus,

B pezy.bTarTe [AL& ONHTO3 JI&iOCh JCIHHOEHTH B3aMMOCEA3B
BhlENEPEYNCIeHELR O2D@ieTPOB, AAPANTEepUsy imX Npollece HOH-
HCI'0 TpammeHns, [Ipn olipeleneHHOM HElpAFeH®! MEEIy KaTOLOM
? @HCIOM, XOIZa dHepI'u# MOHOBR IOCTArZeT HeKOTODOI'0 NOpPOTo-
EOI'0 3HEYEHWA [JI L2HHOI'O BeuecTEa, HeWwiNueTCH IPOLUEecC pac—
OLNeHRA PCCHenyenoro o0rerTa. CKC;}OQTB Mpoligcca AveeT OpaAMO
UDONOPLIOHATBHY L 3JLEUCAMCCTE OT NVOTHOCTH WOHHEOTO TOK& - J '
pasHoll J= , e J - nommuii mox, S - niomans mo-
EEepXHOCTM ofpasia, & CBOW OYEpesh NIOTPOCTh TOK2 yBeHdYusa-
erca ¢ poctom V n p . Ho yseimdemme p  JueHbUAET KO-
TMYECTBO WOHGE, 2 yRe/mdeHns YV MOXeT nprmectn ¥ Npocowm,
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