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HCIIOJTB30BAHO JUTS OLEHKHU KAU4eCTBA Pa3IMIHBIX CHIPEEBBIX MAaTEPHAJIOB. 3a1aueii M300pETCHHUS SIBISCTCS
MOBBILIEHNE YyBCTBUTEJIILHOCTH aHaNW3a W pacumpeHue cdepbl ero npuMeHeHus. ['amma-anbOenHblit
croco® aHanmW3a MHHEPAJbHOTO CHIPHS, 3aKIIIOYAIONIMICA B €ro OOMY4YeHHH TaMMa-H3ITydeHHEM U
perucTpanuy paccesHHOTO Ha MaJlble YIIIbl FraMMa-HU3J1y4eHUs, OTIIMYAIOIIUICS TEM, YTO AOMOJHUTEIBHO
Ha CTaHAapTHHIX 00pa3liax MHHEPAILHOIO CHIPhS ¢ MUHMMAJIBHOW M MaKCHMMalIbHOM KOHIIEHTpaluei
ONPEACIIEMOr0 NIEMEHTA M3MEPSIOT CHEKTPAJIbHO-IHEPIETUUECKOE PaCIpeleIeHHE PACCEIHHOIO Ha
MaJible YIVIbl FaMMa-U3JIy4eHus IPU PA3IMYHON JUTMHE 30H]1a, HAXOAT 3HAaUE€HUSI KPUTUUECKUX IHEPIHid
Eniny Emax, COOTBETCTBYIOLIMX MAaKCUMyMY B CIEKTPE PACCESIHHOIO raMMa-HU3JIy4€HUs, HaXOUAT IJIUHY
30H/a, IPH KOTOPOH HAOMIOMAeTCS MaKCHMAaIbHOE CMEIIeHHE KpUTHYeCKuX 3Hepruil E., u E,. mis
00pa3loB ¢ MHUHUMAIIFHOW W MaKCHMAJIBHOW KOHIICHTPALWEH OIMPENeNsIeMOro SJIEMEHTa, BBIOMPAIOT
sHepreruueckuil uHTepBan AE; B obmactu E.;, ¥ E.., Opu KOTOPOM IOCTHUracTCs MaKCHUMalbHas
KOHTPAaCTHOCTh HHTEHCHUBHOCTH DACCESHHOTO HAa Majble yIIBl raMMa-H3JIydeHHs OoT o0pas3moB ¢
MHUHUMAaJIbHOW M MaKCUMaJbHOW KOHUEHTpALKen OMpeneIsieMoro 3JeMEeHTa, Ha aHAIU3UPYEMOM ChIPbe
HaXo4sAT 3HAYCHUC KpHTM’{eCKOﬁ 3Hepr1/u/1 Ei, a KOHHCHTpaIlPllO BJICMCHTA OHpeHeHH}OT 110 UHTCHCUBHOCTHU
paccessHHOTO Ha MaJIble YIIIB FaMMa-H3JTyYeHsI, I3MEPEHHOH ITpH HaliICHHOH JUTHHE 30Ha ¥ BRIOPAaHHOM
sHepreTuueckoMm unrepsaiie AE;; cOBMeCTHO ¢ HallZICHHBIM 3HAU€HUEM KpUTUYECKOW sHepruu E;.
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TAMMA-AJIBBEJTHBIN CIIOCOB AHAJIN3A
MHUHEPAJIBHOI'O CBhIPBA

HNzo0peTensie OTHOCHTCA K fAAepHO-QU3UUECKUM cIiocobaM  aHaluza
CIOKHBIX BelecTB. OHO MOXeT OBITh UCIOIB30BAHO AN SKCHPECCHOTO aHallu3a
CBIPHECBRIX U  IIPOMBIIUICHHBIX  MaTepHaloB B Teolloro-reodu3udeckoi,
TOPHOIO0BIBAIOIIEH U METAILTYPTrHIeCKON OTpaciiX IPOMBIILICHHOCTH.

[MTupoxo u3BeCTEH TaMMa-alIb0eTHRIN cIOCO0 KOHTPOJIA KayecTBa TBEPJIOTO
TOIIMBA, OCHOBAHHBIN Ha paccesHuy raMMa-uznydeHud (Crapuuk JL1I, Ilax FO.H.,
AnepHo-puzuyeckue MeTOBI KOHTPOIS KadecTBa TBepAoro Tomiuea. M. Hexapa
,1985,224 ¢.)

HenocTtaTkoM H3BECTHOTO crocoba ABIAETCA 3IHAYHUTENLHAA IOTPEITHOCTD
aHalu2a MUHEPaJbHOTO  CHIPHA, OOYCIOBICHHAas CPAaBHUTEINLHO  HU3KOU
YYBCTBUTEIBHOCTHIO K OIIPEACIAECMOMY DIIEMEHTY.

Hanbonee 6au3xuM 1o TEXHUIECKOH CYIITHOCTH U JOCTUTAEMOMY PE3YIRTaTy
ABNAETCA cMoco0, OCHOBAHHBI Ha OONYyUYEHHH MUHEPANLHOTO CHIPHA TaMMa-
UIYYECHHEM H PErHCTpalHH pacCesHHOTC Ha Majble YINBI TaMMa-H3Ty4eHUS
(ITarert PecnyOmuxu Kazaxctan Ne34984, 2021 «[amma-amebeansni crocod
KOHTPONIA Ka4eCTBa T'OPHO-METAILTyprudeckoro ceipba». Artopsl: Ilax FO.H., Ilax
JIO. u zp.). Hauueiif cmoco®, H3BECTHHIN Moj HazBaHHeM «CIIoco0 paccesHus
raMMa-H3Iy9eHUsA BIIEpE», XapakTepH3YETCAd CaMOKOMIICHCAIMeH BIHAIOIINX
(axTOpOR IyTEM CO37aHUA ONPEACICHHBIX YCHOBUH AN KOHKYPHPYIOIIHX
mpolieccoB B oObekTe aHamuza. H3BecTH®IN croco® peamizyercs B I'€OMETpUH,
KOTJla UCTOYHHUK U JIETSKTOpP PacIliolaraioTcs IO pa3Hble CTOPOHBI OT OOBeKTa
aHamuza. JleTexTop 3KpaHUPOBaH OT IPAMOTO TaMMa-U3ITy9eHUA HCTOYHUKA TaKUM
00pazoM, 9ToOBI B HETO MOTIAAAN0 MPEUMYIIIECTREHHO pacCes HHOES Ha Majble YTIIbI
raMMa-u3aydeHue. BrIOOpoM 3HEpPreTHYECKOT0 HHTEpRAlla PETHCTPUPYEMOTO
raMMa-u3Ty4YeHUs, PpaccesHHOTO Ha  Mallkleé YIWBl, yjaeTca  JA0OUThCA
YAOBIECTROPUTEIBHOM QYBCTBHTEILHOCTU K OIPEEIASMOMY 3IIEMEHTY TOIBKO B
OTpPAaHHYECHHOM J[Hallaz0He ero KoneOaHuil.

HenoctaTkoM U3BECTHOTO cIloco0a ABMACTCA HEBRICOKAA YYBCTBUTEILHOCTE
aHalyu3a MUHEPAILHOTO CHIPHA B YCIOBUAX IHAYUTEIIHHEIX H3MEHEHUM CO/lepyKaHuA
OIPEENACMOTO 3IEMEHTA.

3agadeil H300peTeHUs ABNACTCA IOBBMNIICHUE YYBCTBUTEIHLHOCTH aHallnza
MHHEPAILHOTO CHIPhA U pacliuperue cepsl ero MpuMeHEHU.

Texaudeckuit  pe3yabTaT  WIOOPETEHUA  COCTOUT B TIOBHIICHUHU
YYBCTBUTEIHHOCTH aHaluza U pacnmpennu cdepsl NpuUMeHeHUA criocoda.

[loctapnenHas 3ajjada permaerca cIeAyioimuM oOpazoM. HTEHCHBHOCTH
pacceaHHOTO Ha Mallkle YTl (MeHee 90°) raMMa-H3TydeHHA HaXOJUTCS B CIIOKHOMN
3aBUCHMOCTH OT 3(pPeKTUBHOTO AaTOMHOTO HOMEpa aHAIM3UPYEMOT 0 MUHEPATLHOT O
CHIPBS, TEOMETPUYECCKUX U YIVIOBBIX XapaKTEPUCTHK WIMEpeHHA (JITUHBI 30HJA,
YTIIOBBIE ITapaMETPhl, CTENEHE KOUIUMAaly HCTOYHUKA U JeTeKTopa U Ap.).



D¢dexTuBHBIN aTOMHBIH HOMEP MUHEPATLHOTO CHIPBA CIOXKHOTO COCTaRa
(Yroyib 4 MPOAYKTH liepepaboTKH, JKeIe30PYAHOE ChIPhE, PY/IHI TAXKETHIX METAIUIOBR
U JIp.) TECHO CBA3AH C KOHI[EHTpal[ueH TMKEIOTO JIEMEHTa B aHAIM3HPYEMOM
ceipee. Hampumep, >¢dexTupHBIl aTOMHBIH HOMep yrliel C 30JBHOCTBIO,
JKETIE30PYIHOTO CHIPEA ¢ KOHIeHTpalueli skene3a, 0apuToROH Pyl C coAepKaHUuEM
Oapus.

Ilpu uccneloBaHNU HHTETPaNbHOH HHTCHCUBHOCTH PacCeAHHOTO Ha Malble
YIIBl TaMMa-U3TyYSHUS 9YBCTBUTEIHHOCTE CIIOCO0A B OCHOBHOM OIIpeflelsaeTCs
pavmMyuueM OIIpeJeNsIeMOT0 KOMIIOHEHTa M BMEIIAONIECHl cpeJbl B 3HAYCHHUAX
MaccoBoro ko>dduiinenTa ocnabieHusd NEPBUTHOTO TaMMa-N3TyICHUS.

HuddepenuansHoe ceyeHue paccesHyus TaMMa-H3TyYSHUS Ha Mallble YIIIBI
XapaxkTepuzyeTcsa pe3kod aHuzoTponueil. OHO MEHASTCS B 2aBUCHUMOCTH OT yIJia
paccesHuA B uHTepBaie 15-60° nmpubnuzurensHo Ha 70%. B 3aBucuMocTH OT yIiia
paccessHUS MEHACTCA HE TOIBKO BEPOATHOCTH pacCesHus, HO U IHEPreTUHYECKOE
paclipe/ielIcHUE pacCeIHHOTO FraMMa-H3TydeHUA.

Ha ocHoBe wu3MepeHHS CHEKTPAllbHO-3HEPTETUYECKOTO pacipeelcHu,
PACCEeHHOTO Ha Mallble YTIIbI TaMMa-U3Ty9eHUA OT CTaH[apTHOTO 0OPasIOBO CHIPHA
C MUHAMAIHHON U MaKCHMAalIFHON KOHICHTpaIUeH olpe/leIeMoro 3IeMEHTa IIPpH
pazMYHON JIIMHE 30H]la, HAXOJAAT 3HAYCHUA KpUTUYECKUX BHEPTHU Emin, Emax,
COOTBETCTBYIOIIUX MAKCUMYMY B CIHEKTPE PpacCeAHHOTO TaMMa-U3IYYCHUS,
HaXOJAT JUIMHY 30HJa, TIpU KOTOpOH HaOmoJaeTcsi MaKCUMalhHOE CMEINeHHE
KPUTUYECKUX YHEpTHUll, BeIOHpaioT 3HepreTuueckuii uuTepsan AE;B obnactu Eyin 1
Eax, IpA KOTOPOM JOCTHTAETCA MaKCHMalbHas KOHTPACTHOCTE HHTEHCHBHOCTH.

Ilo WHTEHCHUBHOCTH pacCeSHHOTO TaMMa-URIIyYEHHA, UIMEPEHHOH mIpHu
HalijleHHOo ATUHEe 30H/1a U BEIOpaHHOM 3HepreTHudeckoM HaTeppane AE; coBMecTHO
C HalICHHON KpUTHYECKOU 3Heprueil E; olipefieliaioT KOHIEHTPAIUIO JIEMEHTa B
ceIpbe. KpurHueckas 3HEpPTUA 3aBUCUT OT JUTHHBI 30H1a U 3¢ PeKTHBHOTO aTOMHOTO
HOMeEpa CHIPhA (KOHI[CHTPAIMH THKEIoTo 31eMenTa). [lo3ToMy yueT AMMHEI 20HAA
U CMeEIleHud KpUTHIeCcKod 3HEPTUU TOBRINAIOT HHPOPMATHRBHOCTS CIOCcO0a U €To
YYBCTBUTEIHHOCTb.

CyIecTBeHHBIM OTIMYHEM H300pEeTeHUA OT NPOTOTUNA ABIAETCA TO, UTO
JIONOJTHUTENLHO Ha CTAaHJapTHBIX 00pa3iax MUHEPalIhHOTO CHIPhA ¢ MUHUMAILHOH
U MaKCHUMaJbHOH KOHUEHTpanmueidl oOIpeAelieMoro DJIEMEHTa H3MEpPAIOT
CIIEKTPaNBHO-3HEPTETUYECKOE pacIipe/lelIcHUe PacceaHHOTO Ha Malsle YIJIBI
raMMa-M3Iy9eHUA [IpH pa3Iu9Hol JIuHE 30H7a, HaXOAAT 3HAYCHUA KPHTHUYECKUX
3HepTUH Emin, Eimax, COOTBETCTRBYIOIUX MAKCUMYMY B CIIEKTPE PacCEIHHOTO raMMa-
HAITYYEHU, HAXOJAT JUIMHY 30HJa, IpH KoTopodl HadojaeTcad MaKCHMAallbHOE
cMerieHue KputudeckuX HEpTHH Emin ¥ Ema U184 00pasznos ¢ MUHHMAaILHOH H
MaKCUMAaIlLHOH  KOHIGHTpaluedl  olpejlelieMoro  BIEMEHTa,  BBRIOHpAioT
sreprerudeckuii uaTepeal AE; B 00macTd Egin U Emax, TIpH KOTOpOM AOCTHTACTCA
MakcuMallbHas KOHTPAacTHOCTh HMHTECHCHBHOCTH PacCEIHHOTO Ha Malble YIJIBI
raMMa-u3Iy9eHus oT 0Opa3I[OB ¢ MUHUMAILHOH ¥ MaKCHMAaILHONW KOHI[EHTpaIdei
OIpEICNAEMOTO 3IEMEHTa, Ha aHaAIU3UPYEeMOM ChIphe HaXOJAT 3HA4YCHUE
KpuTudgeckoil »Hepruu FEi, a KOHHEHTpallUi0 3IIEMEHTa OIpeleNsioT IIo
HHTECHCHBHOCTH PacCeAHHOT0 Ha MaJlble YT TaMMa-H3Iy9eHUA, U3MEPESHHOH Ipu



HaiifleHHO JIITHE 30H/a ¥ BRIOpaHHOM BHepreTHIeckoM uHTeppale AFE; copMecTHO
C HalJICHHBIM 3HAaYCHHEM KPUTHYECKOM 3Heprud Ei.

[IpuMep peamuzanuu gaHHOoTO crocoba. B kadecTBe aHATU3UPYEMOT'O
MHHEPANLHOTO CHIphA BhRIOpaHa JKelle3Hasd pyjla, CojAepiKaHUeE Kelleza B KOTOpoH
MEHAIOCh B AuanazoHe 19-36%. B kadecTBe MCTOYHMKA IIEPBUYHOIO TI'aMMa-
U3TyYCHUA BRIOpaH paJHOH30TOIHEI HCTOUYHHK Ko0amsT-57 (~120 x3B). 'ammMa-
CIIEKTPOMETP Ha OCHOBE CHHHTWUIAIIMOHHOTo  jAerektopa Nal(Tl} wu
MHOTOKaHaJIbHOro aHamuzaTopa All-1024 BpiOpan B KadecTBE H3MEPUTEILHO-
pETUCTPUPYIOIIEH amapaTyp5l.

Ha craggaptHeix oOpa3nax >Kele30py/HOTO ChIphAd C MUHHMAaNbLHOMN
KoHneHTpanueit (19%) u MaxcuManpHOW koHieHTpaiued (36%) xemeza
HCCIIEJIOBAaHbI CHEKTPHI PacCEIHHOTO Ha Mallble YITIbl TaMMa-u3nydeHus. Halizenst
ONTUMAlIBHBIE IMapaMeTpbl H3MEpPEeHHH: JQIMHa 30HAAa 22 cM, MaKCHMAallbHOE
CMEINCHAE KPUTHYECKON 3HEPTHU Fiax - Emin = 7 k3B, 3Hepreruueckuii uatepran
AE; =82-96 3B, oOecneunBaoolue  MaKCUMAIGHYI0O — KOHTPacTHOCTH
HHTEHCUBHOCTH PAcCEIHHOTO Ha MaJlble YIIIbl TaMMa-U3Iy4YCHUs IIPU U3MEHEHHU
KOHIICHTpAIUH Kelle3a B pyjie. JTo 00eCIIeUUIIo MOBEIIICHHYIO YYBCTBUTEILHOCTh
npejuiaraeMoro criocoda aHamiza JKENe30pyAHOTO CHIphA B OONBIIOM AHanazoHe
KoJeOaHNH KOHIICHTpAIlIH Kele3a.

B Tabnuite 1npeAcTaBICHH  CONOCTAaBUTCILHBIC  METPOIOTHYECKHE
XapaKkTepUCTUKHU, TIONYYEHHBIE B Ipollecce 3KCICPUMEHTALHOM ampobanuu
npejyiaraeMoro crocota U crocoda-poToTHIIA.

Cnoco0 JluanazoH cojep:KaHus HyBCTBUTENEHOCTS,
Jenesa, % mpoil. / % aodc.
IIpoTtoTun 19-36 2,21
IIpemaraemerii 19-36 2,87

Hpe,uﬂar ACMBII FaMMa—aﬂBﬁeﬂHﬁIﬁ CIroco0 aHamuza MHHCPRAIILHOT'C CLIphA B

CpaBHCHHH CO

CHOCO60M—HPOTOTHHOM

OTIIHYACTCA

HOBEIIIIEHHOIT

YYBCTBUTECIBHOCTRIO K JKEJIe3y B OONBIIOM HHTEpBAlle €ro HWIMEHEHUA, HUTO
paciupseT chepy mpuMeHeHUA criocoba.



OOPMYJIA I3OEPETEHUS
TAMMA-AJIBBEAHBIA CIIOCOB AHAJIN3A MAHEPAJIBHOI'O CBIPBSI

["amMa-ans0eiHBIH CIIOCO0 aHallH3a MHHEPAILHOTO CHIPHA, 3aKIOYAIONIUiCA B
ero OONYYCHUU TaMMa-U3JIyYCHHEM U PETHCTPAIlUH PAacCeSHHOTO HAa Majble YITBI
TaMMa-H3Ty4YCHUA, OTIHYAIOIIHNCA TEM, YTO JONOIHUTEIFHO HAa CTaHJAapTHHIX
o0Opaznax MHHEpPalLHOTO CHIPHSI ¢ MHHHMAJILHOH M MaKCHMalbHOH KOHICHTpamuei
OIIPECIASMOT0 3IIEMEHTa H3MEPHIOT CIEKTPalbHO-YHEPTETHYECKOE paclipeelIcHue
paccestHHOTO Ha MallbIe YIJIbl TaMMa-U3IIy9ICHUS [IPH Pa3iIUYHON JIINHE 30Ha, HAXOIAT
3HAYCHUSA KPUTUYECKUX SHEPTHH Epin, Emax, COOTBETCTBYIOIHX MAKCUMYMY B CIIEKTpE
paccesHHOTO TaMMa-H3NY4YCHUA, HaXO/AT AIHHY 30H7a, IpU KOTOpoil HabmogaeTca
MaKCHMAIBHOE CMEITICHHE KPUTHYCCKHX SHEpTHH Epin u Emx gus obpazmos ¢
MHHHMAJIGHON # MaKCHMalbHOH KOHUGHTpauuell oIpeaeaeMoro DICGMEHTa,
BpIOUparoT 3HepreTHueckuil uHTepBan AE; B ob6mactu Enin u Eunx, Opu xoTopom
JOCTUTaeTCd MaKkcHMalbHas KOHTPACTHOCTs UHTCHCHBHOCTH PacCedHHOIO Ha Mallple
VIIIBT  TaMMa-HINydeHHd OT oOpazioB ¢ MHHAMANsHOH W MAKCHMAJLHOH
KOHICHTpaIlHeH OIpeAcIeMOro »IeMEHTA, HA aHANHINPYEMOM CHIphE HAXOIAT
JHAYCHHE KpUTHYECKOH 3HeprHy Ei a KOHIGHTpAIHUIO 3JIeMEHTa OIPSIeIaIoT IO
HHTCHCHBHOCTH PACCETHHOTO HAa Malble YIIIBI TaMMa-H3IyYeHHA, H3IMEPCHHOH ITpHU
HaliZIcHHOH JJIHHE 30H1a H BRIOpaHHOM 3HepreTuiYeckoM uxTepBane AE; coBMecTHO ¢
HallJICHHBIM 3HAYCHHUEM KPUTUUECKOH 3HepruH E;.
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