METO/] JETEKTHMPOBAHNS BO3JEUCTBUM HEDJIEKTPOMATHUTHOI
[IPUPO/IbI

Kapagaiikun Anexcanap Buktoposuu

JlaGopaTopus HedieKTpoMaraHuTHOUM kubepueTuku « BEI'A»

karavaykin@mail.ru

B moxnazne u3moKeH METOA PErHCTPUPOBAHKS HEANIEKTPOMArHUTHBIX HH(OPMALIMOHHBIX B3aNMOACHCTBHII ¢
HCTIONB30BAaHUEM CIIy4aifHOro Ipolecca paJioakKTHBHOTO paciasa.

Crnemyer 1M CBSI3pIBaTh BO3JCHCTBHE HedJeKTpoMarHuTHOM mpuponsl (BHIT) Ha
MpPOLIECC  PerHuCTpUpOBaHUs  paauoakTuBHOro pacmagza (PP) ¢ BIUSHUEM Ha
PaAMOaKTUBHOCTH? JleiictButensHO, Takoi Bompoc cymectByeT. [IpaBomepHO
MIPEIOJIOKHUTh, YTO BO3ACHCTBHE OKAa3bIBACTCA TOJBKO HA caM JETeKTop, a mpouecc PP
CUMTBIBACTCSI YXK€ B HECKOJbKO HCKaXeHHOM BHAe. HeoOXoammMocTh paccMOTpeHus
MOJI0OHOM  TEMbl  OIpeneseTcs JOCTOBEPHOCTBIO ~ MCCIIEOBaHUN B 00xacTu
PErUCTPUPOBAHUS  HEIJECKTPOMATHUTHBIX  B3aMMOJICHCTBHIA, C TO3ULMU  UX
nH()OPMAIMOHHON MPUPOBL. IMEHHO, B CHITY 3TOTO, JaHHAs Mpo0iIeMa, WMEET OTrPOMHOE
3HAYEHUE JIJISl BCETO HAMPABJICHHUS.

Haumbonee panuoHANBHBIM IOAXOJOM B €€ PEHICHUHM SBISICTCS HCKIIOYCHUE
BHEIIHErO0 HERJIEKTPOMAarHUTHOTO BO3JECUCTBUSA HA  HCIOJIb3YyEMYIO PETUCTPUPYIOLIYIO
anmapatypy. JoOUTBCS 3TOr0 MOXKHO CPaBHUTEIHHBIM aHATH30M JAHHBIX MOTYYEHHBIX JIO
U Tocie Bo3aeucTBus. Takas METOJMKA MO3BOISET BBIBECTH M3-IOJ BO3JACHCTBUS, TAHHOTO
BU/JIA, JTFOOOH PErUCTPUPYIOMINNA TPUOOp MM U3MEPUTETBHBINA KoMILieKe. [IpumMeHuTeNnsHO
K BO3MOXXHOCTH WHCIOJIb30BaHUs B KadecTBe peuenropa BHII mponecca PP,  oHna
MpeAyCMaTPUBAET TECTUPOBAHUE HEKOTOPOTO 00pasiia, 00JaJaroIIero pPagrioaKTUBHOCTHIO,
HEMOCPEJICTBEHHO NEPE]] PacCCMATPUBAEMbIM BHEIIHUM BO3JICMCTBUEM W, COOTBETCTBEHHO,
IIOCJIE HEro.

CnocoOcTBOBaTh peanuzan  MOJO0OHON METOJUKH MOTYT HEKOTOpHBIE
SKCIIEPUMEHTAJIbHO OOHapyXeHHble 3((EKTb, CBONCTBEHHBbIE HEIIEKTPOMArHUTHBIM
B3aMMOJICHCTBHSIM, B YUCIIE KOTOPBIX, HauOoOJIee 3HAYUMBIM SIBIISIETCS, TaK Ha3bIBACMBIi,
«3pdexT nocneneiictBus». B camoM HazBaHuM 3TOTO 3 (PeKTa 3aKIH0YaeTCs OCHOBHOI €ro
CMBICII, XapaKTePU3YIOIIUICS CIOCOOHOCTBIO PELIENTOPOB JHOOBIX TUIIOB JIEMOHCTPUPOBATH
B TE€UCHHUE JUIUTEIILHOTO BPEMEHH, ocie 3aBepuieHus npouecca BHII, Hanuune namMeneHuit
KOHTPOJIUPYEMbIX MapaMeTpoB. [IpuumHON 3TOro sBIsSETCS  CHOCOOHOCTH BEIIECTBA
COXpaHsATh paHee oka3biBaeMble BHemHue BHII, yTo mo3BosisieT NpuMeHsTh CpaBHUTENbHBIN
aHaJIM3 MapaMeTpOB PaJAHMOAaKTUBHOCTH Pa3HOOOpPA3HBIX MCTOYHMKOB MaJIO MOIIHOCTH, Ha
HaJMuue OTKJIOHEHHWH  OOYCIIOBJIEHHBIX BO3JEHCTBUSAMHU MoAoO0HOro poxaa. IlomoOHble
pabotel, mnpemnoxkeHable A.I. [TapxOMOBBIM ¥ BBITIOJHEHHBIE C €r0 y4acTHeM, ObUIH
BIepBbIE IpoBeneHbl Hamu B 2004 roxy.
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Tak, mocne mMpoBeNeHUsT  IPEIBAPUTEIHHBIX MU3MEPEHUN WMHTEHCUBHOCTU albda —
M3Ty4eHHs OT  HCTOYHMKA Maioil MOIIHOCTH Pu?®, mcnone3yemoro B KadecTBe
pelnenTtopa, ¢ OIPUMEHEHHEM B KauecTBE JIETEKTOpa paJHOMETpa, Ha OCHOBE CUETYMKA
CBT-11 (pucynok 1), Ha maHHBIA H30TON OBLUIO OKA3aHO JBa JECTPYKTYPHUPYIOIIHX
Bemiectso  BHII, dbopMupyeMbIX pa3paboTaHHBIM B Hallel jadopaTtopuu Hpubdopom
«HI'K-BEI'A».
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Puc. 1. CxopocTh cuera paguoMerpa Ha ocHoBe cueTyuka CBT-11 ¢ J0MOJTHUTENBLHBIM HCTOYHMKOM
anb(a — m3aydenns Pu®® . PermcrpupoBanue npoBoansoch 10 npouecca BHIL.

Hectpykrypupyromee BemectBo BHII BBI3BIBa€T cTpOro ONpENENIEHHYH  PEaKLUIo
KOHTPOJIMPYEMBIX ~ IIApaMETPOB,  XapaKTEPU3YIOIIMX  MHTEHCUBHOCTH  IIpolecca
PaZAMoOaKTUBHOIO paclnajga, COOTBETCTBYIOILIYIO, B 3aBUCHMOCTH OT MHTEHCHUBHOCTH TaKOTO
mporecca, HEKOTOPOMY YBEJIMUEHUIO CTAHJApPTHOTO OTKJIOHEHUS U JUCHEPCUU
pPETUCTPUPYEMBIX JaHHBIX, HaO/I0aeMbIX HaMM Ha pucyHke 2 (tabmuua 1). Ilocne
3aBepuieHust  BHemHero BHII cmycts Heckonbko 4acoB OBLJIO MPOBEAECHO IOBTOPHOE
HCCIIeIOBaHNE JAHHOTO 00pa3lia ¢ UCIOIb30BAHUEM BBIIIEYKA3aHHOTO JIETEKTOpa (PUCYHOK
3 mu Ttabmuua 2), KOTOpPO€ M0Ka3aJl0 aHAJIOTMYHOE H3MEHEHHE KOHTPOJIUPYEMBIX
napaMeTpoB  MHTEHCHUBHOCTH Tpoliecca aib(a — pacmazga, CTaHAAPTHOTO OTKIOHEHHUs
PETUCTPUPYEMBIX JTAHHBIX M JUCIEPCUU B CTOPOHY UX yBenuueHus Ha 7,1% u 10,76%
cooTBeTCTBEHHO. (OOI1ee COOTBETCTBUE HM3MEHEHHl  KOHTPOJHMPYEMBIX IapaMeTpoB B
CTOPOHY HMX YBEJIHWYEHHUs, O€3yCIIOBHO, SBISAETCS PE3yIbTaTOM IPEIJIOKEHHOIO B XOJI€
JKcIepuMeHTa JecTpykrypupyromero BHII, oka3siBaemoro Ha penentop.

OKCNMEPUMEHT TMOKa3all AQHAJIOTUYHBIE  PEaKIMU KOHTPOJUPYEMBIX MapaMeTpPOB
HCMOJIB3yeMOro JeTekTopa kak Ha npsmoe BHII, Tak u Ha ero ocrtaroyHoe BIUSHUE,



xapakrepusytomieecs 3QPeKToM MOCHeqeHCTBHUSA, YTO MOXET SIBISTHCS JIOKA3aTeILCTBOM
CIIOCOOHOCTH JTAHHOTO BHJIa B3aUMOJICHCTBUN U3MEHSTh MTapaMeTPhl PAIMOAKTHBHOCTH.

OpHako, Kak TIOKa3alaW wucclefAoBaHus, A(P(EKT TIOCIeNeHCTBUS SBISCTCS HE
€IMHCTBEHHBIM apTyMEHTOM B IIeTH JIOKaszareiabHOW 0a3bl cmocoOHoctr BHII BimsTh Ha
npouecc PP.

B xone mHorouncnennbsix skcnepumenToB BiusiHus BHII va npouecc PP namu Oblia
oOHapy)kKeHa yJIUBUTEIbHAs cUTyalus. B Tex cimydasx, koraa mporecc BHemHero BHII we

OTCIIEKUBAJICS JKCIEPUMEHTATOPOM B PEXHUME PEalbHOIO0 BPEMEHHU, & IOJIyYECHHBIC
JaHHbBIE
Tabmuia 1.
VYyactku CpelHee 3HauCHue CpellHEee 3HAaYCHHE
BHII CKOpPOCTH CY€Ta | CTAaHJAPTHOI'O OTKJIOHCHUSA
u GoHa WMII./CEK. 10 TpEM

OnmKalIIuM U3MEPEHUSIM

¢doun 48,99 0,86

JIECTPYKTYpHUPYIOIIEe 48,76 1,29

Bo3JiencTBIE 1.

JIECTPYKTYpHUPYIOIIEe 49,65 1,45

BO3/IEHCTBUE 2

¢don 49,07 0,9

¢don 49,15 1,05

o0pabaThIBaIUCh YK€ TOCIE €ro 3aBeplieHHs, B HEKOTOPBIX CIy4asX, COBEPIIECHHO
HEOKHUJAHHO  y/AaBalloCh PETUCTPHUPOBATH HEMOCPEJACTBEHHO TIepe]l OCHOBHBIM,
«3aIUIaHUPOBAHHBIMY BIUSHUEM  HEKOTOPOE 3€PKAIbHO MPOTHUBOIOIOKHOE EMY 10 3HAKY
BO3JICHCTBUE, CBOCW MHTEHCHUBHOCTHIO HE YCTyMHAlOMIe OCHOBHOMY BO3JCHCTBHIO.
[IpudeM ¢ TMOBBIIEHUEM WHTCHCHBHOCTH OCHOBHOTO, 3aruianupoBaHHoro BHII wacrora
«IPOSIBIICHHUS» 3TOTO yIUBUTEIHLHOTO d(QeKTa yBenmndymBaiack.  [IpaBoMepHO ciemyer
0003HaYHTh TOJO00HOE SBICHHE KaK «3((hEeKT MpeABUACHHUS». XapaKTEPHBIM ITPHMEPOM
nogo0Horo 3¢ dexTa ABISETC PUCYHOK 2, (Bpems dhdexra 0003HAUeHO TOPU30HTATHHBIMH
TUHUSAMHU  cO cTpenkamu). OOHapyXHUTh €ro MOKHO TOJBKO TMPHU CTPOTO OINpPEAeTICHHOM
4yuclie 3HAYEHWH, MO KOTOPBIM OMpEeNesieTcss CTaTUCTUYECKH MapaMeTp, Hampumep,
JTUCTIEPCUU, YTO MOXKET SBIATHCA CBUJCTEILCTBOM €r0 TMEPUOJUYECKON TMPHUPOJIBIL.



Hakowner, VYHUTHIBAS, YTO OH OOHApYXXUBaeTCs TMPU TOITHOM OTCYTCTBHUHU
HEAJIEKTPOMArHUTHOW  TNEPBONPUYMHBI, €ro TakkKe MOXXHO paccMaTpuBaThb  Kak
CBUJETENHCTBO, B OOWICH IIeNM J0Ka3aTeNbCTB, CIIOCOOHOCTU BO3JEHUCTBUI JaHHOTO BUAA
OKa3bIBaTh BIUAHUA UMEHHO Ha PaJiMOaKTUBHOCTb, & HE Ha PETUCTPUPYIOIIUN JETEKTOP.

AE-10 -

f—t

35610

IE10 \ﬂ

i: i ml N1

el s ! /|
| |

Wl I | |
LWt KIVAR
V‘UV i m M W

1 51 1m
Puc. 2. OrtHocuTe/lbHAs JAuCHEepPCHsi, BbIYHMCJIEHHAS MO0 NATH OJMMKAHIIMM — HU3MepeHHusiM.

BepTukanbHbIMH JMHUAMH TOKa3aH y4dacTok BHIIL. I'opu3oHTaNbHBIMHM JHMHHSAMH €O CTPEJIKAMH
noxka3aH 3 ekt «npeaBUICHUD).

B 2012 roay 6b1n1 peanu3oBaH CIEQYIOMIUNA IKCIEPUMEHT Ha BbIlIe 0003HAYEHHYIO
teMy. Ha oOmajgarommii ecTeCTBEHHON paAlMOaKTUBHOCTBIO MHHEpal KpacHBIM I'paHUT
HEOJTHOKPATHO OKa3bIBaJIOCh BHII JIECTPYKTYPHUPYIOIIETO BELIECTBO XapakTepa.
[Tpubnu3uTeIbHO MeCAIl CIYCTs JaHHBIM PEHENnTOp WCCIENOBANCA JACTEKTOPOM, HE
MIOJIBEPraBIINMCS BO3AECHCTBUIO HEAIEKTPOMArHUTHOTO (haKTopa, MOCIe Yero MOoJIydeHHBIE
pe3yJIbTaThI CPaBHMBAJIMCh C COOTBETCTBYIOIIMMHU IapaMeTpamH, MOJTYYEHHBIMU OT
AaHAJIOTMYHBIX  00pa3lloB, Ha KOTOpbIE BBILIIEHA3BAaHHOE BHEIIHEE BO3ACHUCTBUE HE
OoKaspiBaJIocb. Kak M B IpeapaynieM HKCIEPUMEHTE, HCIIOJIb3YEMBIN JETEKTOP
PaIMOAKTUBHOTO HW3JIy4YeHHUs BbIBOAWIICA u3-moj BHemHero BHIL.  W3mepenus Obuim
BbIITOJIHEHBI A.l'. IlapxomoOBBIM. AHanu3y noJBEprajuch CIIEKTPBI U IMapameTpsl
UHTErpaJlbHOM  CKOpOCTH cuéTa ramMma - u3NydyeHus. bbUT  ucnonb30BaH
CHMHTHJUIAIMOHHBINA feTekTop ¢ KpuctammoMm CSJ(TI) B coderanun ¢ QOTOIIECKTPOHHBIM
ymHoxuteseM ®@OV-110 u 256-kaHanbHBIM aMIUIMTYAHBIM AQHAIA3aTOPOM C AMAINa30HOM
n3mepenuit ot 300 o 3000 K»B. Pe3ynbraTel usmMmepeHuii peAcTaBiIeHbl HA pUCyHKax 4,5
n 6. OHHM JOEMOHCTPUPYIOT HECKOJBKO MAaKCHMYyMOB, XapaKTEpHBIX Il IPOIYyKTOB
pacnana: xkanusa-40, ypana-238, ypana-235, a taxke Topusa-232. CpaBHUTEIbHBIA aHAIU3
CHEKTPOB OOHAPYKUBAET CHM)KEHHWE MHTEHCHUBHOCTEM raMMa — M3JIy4YEeHHs] BCEX M30TOIIOB
y o0pa3ia, nmojaseprasiierocsi panee MHorokpatnomy BHII (pucyHok 4)  oTHOCHTENIBHO
pe3yapTaToB M3MepeHui (oHOBOTO oOpasia cpaBHeHus (pucyHok 6). Kpome Toro, anamus



crmekTpa oOpasia,

Haxoqmerocss B HCCKOJBKHX MCTpAaxX OT Mporecca

BHII,

JEMOHCTPUPYET HEKOTOPOE MPOMEKYTOUHOE U3MEHEHHE WHTEHCUBHOCTEH (PUCYHOK 5).
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Puc. 3. Ckopocrtb cyera paguoMerpa Ha ocHoBe cuyeTyuka CBT-11 ¢ JomosHMTEJbLHBIM HCTOYHMKOM

anbda — usnydenus Pu’®® . PermcTpupoBanue npoBoawIoch nocie npouecca BHIL.

Tab6mumna 2.
cpenHee CTaHJapTHOE JHcTIepCcHs
3Ha4YeHUe OTKJIOHEHHE
[TapameTpsl 10 BCEMY
CKOpOCTH 10 BCEMY MacCUBY MacCUBY
WCCIIEIOBAHHS
cueta
JTAHHBIX TaHHBIX
VIMIL./CEK.
napaMmeTpsl, MOIyYEHHbIE 10 48,68 1,05 1,1
npouecca BHIT
napameTpbl, TOJTyICHHBIC TTOCIIE 49,01 1,11 1,223
npouecca BHIT
U3MEHEHHE PETUCTPUPYEMOTO - 7,1 10,62
napamerpa B [%0]
Hwxe mpencTaBieHbl HHTErpaIbHBIE CKOPOCTH CUETa raMMa — H3JIy4eHHUs o0pasia,

noasep:keHHoro BHIL, u ¢poHoBbIX 00pa3110B cpaBHEHUSI.




Ob6pazen 1: 10,50 +/-0,10 [mmr./Cex.]
Oopaszen 2: 14,87 +/-0,12 [um./Cek.]

Oo6pazen; 3: 16,76 +/-0,13  [mum1../Cex.]
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Puc. 4. CnekTp ramma — usjy4eHus o0pa3na MuHepaja KpacHOIro rpaHuTa, noaBepruyroro panee BHII
npudopa «HI'K-BEI'A». CnekTp moJjiyyeH CUHHTHJLISILMOHHBIM CHIEKTPOMETPOM HA OCHOBE KPHCTAJLIa
CsJ(TI).

Cnenyetr 00paTuTh 0CO00€ BHUMaHHE, UTO MHTETpaJIbHAs CKOPOCTh cuera odpasua 1,
nozsep:xkeHHoro panee BHII, 3HaunTenbHO HUXke CKOpOCTel cueTa (OHOBBIX 00pa3LoB 2 U
3, HecMOTps Ha To, 4uTo ero Macca (180 r.) mpeBblaeT Mmaccy 00pa3ioB cpaBHeHUs (43r. u
149 r, cootBeTcTBeHHO). Takke MHTepeceH mapameTp obpasla 2, HaXoAslerocs BOIU3H
BHII, KOTOpBIii COOTBETCTBYET HEKOTOPOMY IPOMEXYTOUHOMY 3HAUYEHHUIO CKOPOCTH CUETa.
OTU JaHHBIE MOTYT CBUJAETEIbCTBOBATH O CHWIKCHMM YPOBHS raMmMa — U3JIIyYEHHUsS Kak
pe3yJsibraTa npeamectsyromero BHIL.

Yepes roa ObII0 MPOBEACHO MOBTOPHOE UCCIIE0OBaHUE JAaHHBIX 00pa31oB. CienoBaiio
OKUJ1aTh, YTO 32 MPOILIEIIee BPeMs J0JKHO ObUIO MPOU30MTH BbIpaBHUBAHME MApaMETPOB
uccienayembix 00pas3noB. OHAKO pPe3ynbTaThl U3MEPEHUHN OKa3aJIUCh HEOKUIAHHBIMHU. . .

WuTerpaiapHble CKOPOCTH CUETa raMMa — H3JIyYeHHS HCCIICJOBAaHHBIX 00pa3IloB.
Ob6pazen 1: 7,85 +/-0,40 [mmrr./Cek.]
Ob6pazer; 2: 8,43 +/-0,41 [umr./Cexk.]

O6pazer; 3: 10,81 +/-0,41 [um../Cek.]
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Puc. 5. Cnexkrp ramMa — wu3jaydeHusi o0pasua MuUHepajla KPACHOIO TIPAHUTA, HAXOASIIErocs Ha
paccTositHMM 5-TH MeTpoB oT HcToyHuka BHII. CnekTp nmosayyeH CHMHTH/ISINMOHHBIM CIIEKTPOMETPOM
Ha ocHoBe kKpuctauiaa CsJ(TI).

BripaBHUBaHME J1€HICTBUTENIBHO MPOU3OILIO, HO CO CHUKEHUEM PAaJIUOAKTUBHOCTH. ..
[Ipuumnbl, nmpuBeIIME K MOJOOHOMY pe3yJjbTaTy, MOIYT OBbIThb KakK TEXHOJOIHMUYECKHE,
CBSI3aHHBIE C HETOYHOCTBIO CaMOI0 IpolLecca H3MepeHHs, TaK U OOBACHAIOIINECS
YCIOBUSIMA COBMECTHOI'O XPaHEHHUsl HCCIEAYyeMbIX OOpas3loB, B pPe3ylbTaTe KOTOPOro MU
IIPOU30IILIO NT000HOE BEIpaBHUBAHKE IIApaMETPOB. ..
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Puc. 6. CniexkTp raMMa — u3Jjy4eHus o0pa3na MHHepaJa KPacHOI0 IPAHNUTA, He OJBeprapuierocs paHee
BHII npubopa «HI'K-BET'A» wu saBasiomerocs o0pa3suomM cpaBHeHusi. CHekTp moJiyyeH
CHUHTUISIMMOHHBIM CIIEKTPOMeTPOM Ha ocHoBe kpuctayuia CsJ(TI).



AHanu3 crnekTpoB (pucyHkHu 7,8,9) Takxe NEMOHCTPUPYET MOSBUBIIYIOCS CXOXKECTh.
[lo HescHON mnpuynHe HE HAOMIOJAIOTCS PETUCTPUPYEMble TOJl Ha3zaJ  MaKCHUMYMBI,
COOTBETCTBYIOIIME HHeprusM  okoio 360, 600, 900, 1150, 1600, 2200, 2600 K»B,
XapakTepHble [UISI TPOAYKTOB pacmaga ypaHa-238, ypana-235 wu Ttopus- 232.
VHTEHCUBHOCTD MX 3HAYUTENBHO CHUKCHA, MMPAKTUYECKH OTCYTCTBYeT. B TO ke Bpewms,
KaK W ToJl Ha3aJ, XOpOLIO BUAEH MAaKCUMYM, COOTBETCTBYIOUIM sHeprun 1460 k3B,
CBSA3aHHBIH ¢ TaMMa — u3lydeHHeM Kanus-40, XOTS M C HECKOJIbKO CHIDKEHHOM
WHTEHCUBHOCTHIO OTHOCUTEIIBHO PE3yJIbTaTOB, MOJYYEHHBIX T'OJOM paHblie. YeM MOKHO
OO0BSICHUTH MOJO0HBIE «IIpeBparieHus»? MoXXHO JUIIb KOHCTaTUPOBATh (PAKT TOTO, 4TO 32
UCTEKUINI ToJ 3HAYMTENbHO M3MEHUJIACh M30TOMHAs AaKTUBHOCTb BCEX HCCIIEJOBAHHBIX
oOpasuoB!  Pe3ynbraThl HEOXUAAHHBIC, BBIIBUTATh THUIOTE3bl  HUX OOBICHSIOIINE
0ECCMBICIIEHHO, HEOO0XOAMMO MPOJOHKCHHUE UCCIICIOBAHMUIA. ..

BHII npuBoauT K WM3MEHEHHIO SHTPONUHU JIOKAIBHOM 00JacTH HKCHEPUMEHTa, €ro
BIIMSIHUIO TIOJIBEPraeTcsi HE TOJIBKO MCIIOJIB3YIOIIMICS PEeLenTop, HO U BCs AETEKTUPYIOIIas
anmnapatypa. B cuiy 3Toro, as nosyueHus: Haubosee pealucTUYHON KapTUHBI PE3YyJIbTaTOB
UCCIIEJOBaHUH, B JaHHOM 00JacTH, HEOOXOAMMO MCHOJIB30BaTh METOBI MO3BOJISIONINE
MPEIOTBPATUTh WJIM MAKCUMAJIbHO CHU3WUTH BIMSHUE HA PErMCTPUPYIOUIYIO anmnaparypy.
[IpennoxxenHas Hactosie paboToH METOIUKA SBISETCS IOMCKOM PELICHUS] MPOOJIEMBI.
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Puc. 7. CnexkTp raMmma — u3iiydeHusi 00pa3na MHHepaia KPacHOr0 rPaHuTAa, NoABepruyroro panee BHII
npudopa «HI'K-BEI'A». CnekTp nmoJjiydyeH CUMHTHWISIMOHHBIM CIIEKTPOMETPOM HAa OCHOBe KpHCTaJLIa
CsJ(TI).
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Puc. 8. Cnekrp ramma — wusjaydeHusi o0pasua MuUHepajla KPACHOIO0 TPAHUTA, HAXOASLIErocs Ha
paccrossiuu S-tu MmeTpoB oT ucToyHuka BHIIL. CnexkTp nmojy4yeH cUMHTH/ISIHUOHHBIM CIIEKTPOMETPOM
Ha ocHoBe kpucrtaia CsJ(TI).
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Puc. 9. CnexkTp raMmma — u3Jjy4eHus o6pa3na MHHepajia KpaCHOIO IPAHKUTA, He OABEPraBIIerocs paHee
BHII npubopa «HI'K-BET'A» wu saBasiomerocsi o0pa3suomM cpaBHeHusi. CHekTp moJiyyeH
CHUHTUISIMMOHHBIM CIIEKTPOMeTPOM Ha ocHoBe kpucTtayuia CsJ(TI).
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