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Cnocob U AJITOPUTM OBPABOTKU AAHHbIX
CNEKTPOMETPUYECKOINO HEUTPOHHOIO
FTAMMA-KAPOTAXXA, BbIMOJIHEHHOIO
ANMAPATYPOU CHIK-89

BbinonHeHa oueHka MacCcoBbiX COAEPXKaHU 3reMeHTOB B NopoAe Ha OCHOBE
npennoxeHHon cxembl 06paboTku gaHHbIx CHITK-89. MoateepxaeHbl HaaeXHOCTb
1 3PEKTUBHOCTb paboTbl anropuTMoB, CO34aHHbIX aBTOpaMM.

KnroyeBoie cn08a: cnekmpomempuyeckuli HeldmpoHHbIl 2amma-kapomadxc, maccoBoe
codepicanue 3nemeHmoB, memoduka obpabomku.

TpanguuuoHHBIN nonxon kK oO0paboTKe MaHHBIX CHEKTPOMETPHYEC-
KOTO HEHTPOHHOTO raMMa-KapoTa)a HCIOJb3yeT CXeMY Pa3JIOKEHUS
3apETUCTPUPOBAHHBIX CIEKTPOB Ha CIEKTPHl OTAEIBHBIX JJIEMEHTOB
[3—4]. CocTaBnsromuMu npegjiaraeMoii METOAUKH SBIISIOTCS CIIO-
co0 M alTrOpHUTM ydYeTa I'e0JIOr0-TeXHUYECKUX YCIOBHUM MPOBENEHUS
KapoTaka U XapaKTePUCTHK almapaTypbl MpPU peaid3alUuu CXeMEI
Pa3loXKeHUs 3aperUCTPUPOBAHHBIX CIEKTPOB Ha CIIEKTPBI OTAEIBHBIX
3JIEMEHTOB, a TaKXX€ METPOJOTHYECKOE COIPOBOXICHHE 00paboTKu
nagaeix CHI'K.

Taxum oOpa3oM, B OCHOBE METOJUKH OOPabOTKH CIEKTPOB alia-
patypsl CHI'K-89 nmexuT cxemMa pa3iioKeHHUS 3aperuCTPUPOBAHHBIX
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CIIEKTPOB Ha MOJIEJbHBIE CIIEKTPHI DJIEMEHTOB Iy TEM PEILEHUS CHCTEMBI
YPaBHEHUI:

AY =S + E, (1)

rne A — mMaTpuia pa3MEPHOCTBIO k X #, CTONOLAMH KOTOPOH SBISIOTCS
MOJICJIBHBIC CIIEKTPhI 3JIEMEHTOB (7 — KOJIMYECTBO 3HEPTETHYECKHUX Ka-
HAaJIOB B CIICKTPE, k — KOJIMYECTBO MOJENBHBIX CIIEKTPOB, Ha KOTOpPBIE
IPOU3BOJUTCS PA3JIOKEHUE UCCIENYEMOTO CIIEKTpa); ¥ — onpeneaseMble
OTHOCHTEIBHBIC BKJIa/Ibl MOAEIBbHBIX CIIEKTPOB B HCCIEIYEMBIN CIIEKTD;
S — ncenenyemsiit cekTp; £ — BEKTOp oMIMGOK.

Onnako B oTnmuune ot [4, 5] npu 06paGoOTKEe NAHHBIX ANMNAPATypHI
CHT'K-89 pasnoxeHuro mopBepraeTcsi He BECh 3apeTrHCTPHUPOBAHHBINN
CHEKTp, a JHUIIb MJACTOBAs COCTABISIOMAs W3NyUYEHHs. JJIs 3TOro
HCCIICAYeMbIH (pEruCTpUpYeMBIi ammapatypoii) crnektp S(E) paccMar-
pHUBaETCSI Kak CyMMa CHEKTPOB [2], chOPMHUPOBAHHBEIX HECKOIBKUMH
reOMETPUYCCKUMHU 30HaMu (IpUOGOPOM, CKBaXKUHOM M IJIACTOM):

S(E) = Spy (B) + Se (B) + Sy (E), @

CKB
rae 8, (E): 8 (E); Spyp (E) — cocTaBusromue U3Ty9eHUs T1acTa, CKBa-
JKUHBI U MPpUOOpa COOTBETCTBEHHO. Torna maacToBas COCTaBISIOMAS
PETUCTPUPYEMOTO CIIEKTPa MOXKET OBITh 3alKMCaHa B BUJE

Sin(B) =S(E) = S (E) — Spp (E). 3

SIcHO, 4TO A5 peleHus CUCTEMBI ypaBHeHul (1), a TAKkKe BBLACICHHUS
[JIACTOBOM COCTaBJIAIOIICH H3IIydeHUs HEOOXOAUMO OOECIIEUNTh UIEH-
TUYHOCTh SHEPIeTHYCCKUX IIKAJ U Pa3pelIeHHs BCEX YYaCTBYIOLIUX B
00paboTKe CHEKTPOB — PErHCTPUPYEMOTO, IIPHOOPHOTO, CKBAKHHHOTO
u MozaensHbIX. Ha prc. 1 mpuBenen npuMep BBIAENEHHUS IIaCTOBOM
COCTaBJISIOIICH PErHCTPUPYEMOTO CHEKTPA JO COIJIACOBAHUS SHEpre-
THYECKOr0 paspemieHus cnekTpos S(E), S, . (E), 84 (E) (puc. 1, @) u
IIOCJIE COINIACOBAHUSI SHEPTETUYECKOro paspemrenus (puc. 1, 6). Heco-
[JIaCOBAHHOCTh SHEPreTHYECKOIr0 pa3peleHus B 2% II0 JIMHUH BOLOPO-
Jla YK€ IPUBOIUT K CEPHE3HOMY HCKAXKCHHUIO BBIJEIEHHON MJIaCTOBOM
COCTaBJISIOLIEH CriekTpa M3nydyeHus (puc. 1, a). Ha puc. 2 npuseneHs
3aBUCHMOCTH IOTPEUTHOCTH ONPENEJCHUS MacCOBBIX COAEPKAHUM IIe-
MEHTOB, 00yCJIOBIEHHBIE HECOITACOBAHHOCTRIO SHEPreTHIECKHX LIKAJ
HCCIEAYEeMOro M MOJEJIbHBIX CHEKTPOB. [IpuBeneHHbBIE 3aBUCUMOCTH
OBLIIH IOy Y€HBI My TEM Ae(hOpManUH (COKATHS U PACTSKEHHS) CHEKTPOB,
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Puc. 1. BnusiHMe HecornacoBaHHOCTU 3HEPreTUYECKOro paspeLleHns Ha Koppek-
THOCTb BblereHUsi NnacToBOW COCTaBNAOLWEN PErMCTPUPYEMOoro cnekrpa:

1 — peructpupyembiit cnektp S(E); 2 — cnektp uanydenus nnacra S, (E); a— ao corna-
COBaHWA 3HEepreTUYeckoro paspelueHns; 6 — Nocne CornacoBaHUs dHEPreTUYeckoro
paspeLieHus cnekTpoB S(E), Sqyq(E) n Spp(E)

30
= 25
g 20 \\/1
g 15
g 10 \\
§ 05 3 .
g Ui——= W
i S
o
g 1slg” N
= 20 \
25
-100 -50 0 50 100

CRBur aHEpreTNyecKoii Wkanbl, k9B

Puc. 2. AGconioTHas NorpewHocTb onpeaeneHuss MacCoBbIX cogepXaHui
anemMeHToB, 0OyCrnoBrneHHass HECOrnacoBaHHOCTbIO AHEPreTUYECcKuX LKan
uccnenyemoro u MogenbHbIX cnekTpoB. CABUI 9HEPreTUYecKon LKanbl ykasaH
ans nuHuK xenesa 7650 kaB:

1 — Kanbuu; 2 — KpemHun; 3 — Boaopona
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3aperucTpupoBaHHbIX annapatypoit CHI'K-89 na momensx c u3aBecTHBIM
COIEPIKAHUEM DIIEMEHTOB.

Cxema 06pabOTKH JaHHBIX, 3aPETUCTPHUPOBAHHBIX anmnapatrypou
CHI'K-89, COCTOUT U3 ClIeAYIOIHUX 3TAIOB:

— COTJIAaCOBAHHUE SHEPTETUYECKUX WIKAT M PAa3PEIICHUH U3MEPEHHBIX
Y MOJEJIBHBIX CIIEKTPOB;

— hopMHUpOBaHHUE MIACTOBOM COCTABNSIONIEH H3TYISHHUS 1 pazyoxe-
HHUE €€ CNEKTpa IJIACTOBOM COCTABJISIIOMICH H3JIyYEeHHs HAa MOMACIbHBIE
CIIEKTPBHI;

— ONPENICICHHE MACCOBBIX COMEPIKAHUM DIIEMEHTOB.

31eck B CIMCOK MOJENBHBIX CINEKTPOB BKJIKOYEHB! CIIEKTD H3nyde-
HHUs mpubopa, noayyaeMslil mpu kanubposke ammnaparypsl CHIK-89, u
CIICKTP M3JyH4EHHs CKBaXXUHbI, POPMUPYEMBIil H3 MOAEIBHBIX CIIEKTPOB
SJICMEHTOB Ha OCHOBE NAHHBIX O CKBa)KMHHBIX YCIOBHSX H3MEPEHHIA.
PaccmoTpum kasxbii u3 stanos 06paGoTku Gonee MoapoGHO.

Cornacosanue SHEpreTMYecKUx LWKana U3MepeHHbIX
W MOAEe/IbHbIX CMNeKTpoB

3apeructpupoBanHsie annaparypoit CHI'K-89 nanubie MpeacTaBsi-
10T co6oi 512-KaHalbHBIE CIIEKTPHL. B mpomecce KapoTa)ka BCIEACTBHUE
M3MEHEHUS BHEIIHUX YCIOBUM (B OCHOBHOM TEMIIEPATyPhl) HPOUCXOMHUT
MCKaXXCHHE SHEPTeTHYECKOH LIKAJIBI PErHCTPUpYeMOro cnektpa. Ha puc. 3
NPUBEACH XapPaKTCPHBIH NMPHUMEpP U3MEHEHHUS 3HEPreTUUYECKOH IIKajIbI
PErucTpUpPYEMBIX CIIEKTPOB B Mpolecce kapoTaxa. HecornacoBanHOCTh
SHEPreTUYIECKUX IIKAJ IPH BBIMONIHEHHH IIPOLEIYPHl PA3IOKEHHUS 3a-
PETUCTPUPOBAHHBIX CIEKTPOB MPUBOAUT K YBEIUYCHUIO MOI'PEMIHOCTH
OIMpPEEICHUS MACCOBBIX COAEPXKAHMM SIEMEHTOB. AHAJIU3 UCCIEOBAHUIH,
IPOBEICHHBIX HA alllIaPaTyPHBIX CIEKTPaX U CIIEKTPaX, IOJyIeHHbIX MaTe-
MaTHYECKHM MOACIIMPOBAHUEM, ITOKA3aJI, YTO IS 00ECIEYEHU ST TOYHOCTH
OIPE/CIICHUS MACCOBBIX CONCPKAHUM KalblMs U KPEMHHS B TIpeAenax
2-3%, Bonopona u xnopa 0,2% U T. 1. pacCOrIACOBaHHE YHEPreTUYECKHX
wka B pabouem nuanasone ot 1800 1o 8000 k3B He HOIKHO MIPEBBIIIATH
40—60 x2B. HecornacoBaHHOCTh SHEPrEeTHUECKHX LIKAJ BHOCHUT CBOIO
IOrPEITHOCTB U PH (OPMHUPOBAHHH CIIEKTPA U3TyUeHH rnacta. OqHako
BJIMSTHUE 3TOTO (aKTOpa Ha KOHEYHBIN PE3ybTaT OMPEEICHHS MACCOBBIX
COIEPXKAHUI IIEMEHTOB HE HCCIIEN0BAIOCh, & PACCMATPHBAIOCH TONBKO
Ha KaYC€CTBCHHOM YPOBHE IIPH OLEHKE (OPMBI CIIEKTPA.
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Puc. 3. NameHeHue aHepreTMdeckon LWKanbl B NpoLuecce KapoTaxa:
1 — TemnepaTypa getektopa 30 °C; 2 — TemnepaTypa getektopa 40 °C

[pouenypa coriiacoBaHUsI SHEPTETUYECKUX HIKAN 3aKII0YaeTCs B
ONpeeIeHNH METOIOM HAMMEHBIIUX KBaAPaToOB K03)UIHEHTOB a u b
JIMHEWHOTO Mpeobpa3oBaHus SHEPTeTUUECKON KAl TEKYIIEro CIEKTpa
S(E)  2HepreTHYeCKOH IIKae OHopHOro cnekrpa S (E):

N
Y [So (E)=S(aE+ b)]2=min, @)
n=1 a, b
rae a — Ko3ppuIuueHT npeoGpa3oBaHUs SHEPreTUUECKON MIKabl; b —
CIOBUT HYJISI SHEPTeTHYECKOMN IIKAJIBI.

OmnopHEIif ciekTp GOPMHUPYETCS U3 MOJEIBHBIX CIEKTPOB, MOy YEH-
HBIX B OCHOBHOM MaTeMaTHYE€CKUM MOJIEIUPOBAHUEM, B COOTBETCTBHHU C
TEXHUYECKUMH YCIOBUSIMU U3MEPEHMH (IpeCHAas U1 MUHEPAIU30BaHHAS
npomeiBouHas xuakocTs (I1K)) 1 Tunom paspesa (TeppUreHHbIH, Kap6o-
HaTHBIH). Haunydiee kayeCcTBO CTaOMIN3aL UK SHEPTETHYECKOH KA TIBI
JOCTHTAeTCs IPHU HAanOOJbIIeM COBMAICHUH KOHGUTYpalUi OMOPHOIO
U PETMCTPUPYEMOTO CHEKTPOB. VICIIONB30BaHNE PACUETHBIX CIIEKTPOB,
B OTJIIMYHE OT KalMOpPOBOYHBIX AlMapaTypHBIX, MOBHIIIAET Ka4eCTBO
CcTabUIU3AIUU SHEPTETHIECKON MIKaJbl. DTU CIEKTPHl HMEIOT COria-
COBAaHHBIE DHEPreTHYECKHe IIKAJIbl U PEryIupyeMoe SHEPrETHUECKOE
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paspemenne. TOYHOCTh CTabUIN3ANY SHEPre THYECKOMN IIKATIBI B pamkax
AaHHOT'0 moaxona B 1uana3one sHepruit 1500—-8000 x3B obecrieunBaercs
Ha ypoBHE He Huxe 25-30 xaB.

PaccmarpuBanace Takke BO3MOXKHOCTD bopmupoBanus onopHoro
CIICKTpa IO pe3ybTaTaM IPEeIBAPUTEIBHO BHIMOIHEHHOTO Pa3JIOKe-
HHSL 3aperuCTpUPOBaHHOrO crnekrpa. Ho B aToMm ciayuae TpeGoBanus
K CTabMIIM3alUi SHEPreTUYIECKON IIKAIIBI IPH BBHINIOJHEHUH KapoTa)a
CHJIBHO BO3pacTaroT. CTabMIU3aIMsI S9HEPreTHUECKOM IIKAJIBI B nporecce
KapoTaxxa B HACTOSAIIEE BPEMs OCYIUECTBIISETCS O IMHHU BOAOPOAA, U
€€ IIOrpemHOCTh He npeBpimaet 20-25 x3B. [1o nuuuy xene3a IorpenI-
HOCThH DHEPreéTHYECKON IIKAJbl OTHOCUTEIBHO MOAEILHOIO CIIEKTpa B
9TOM cirydae MoxeT nocturate 50-90 xaB. CuibHO nepopMupoBaHHas
SHEPreTHHICCKas MIKaIa MOXKET IIPUBECTH K HEKOPPEKTHOMY O PEIEICHHIO
CIIACKa SJIEMEHTOB, KOTOPBIE NOJDKHBI Y4acCTBOBAaTh B (JOPMHUPOBAHHU
OIOPHOTO CHeKTpa. B aTom ciyvae anroput™ crabunusamuu 3Hepre-
THYECKOW IIKaIBl paboTaeT HeCTaGHIBHO.

CornacoBaHue 3HepreTMueckux paspeLueHHii
U3MEepPeHHbIX U MOAE/IbHbIX CNEKTPOB

W3MeHenune TeMIepaTyphl 4 3arpysKu CHEKTPOMETPHYECKOT'0 TPAKTa
IIPUBONUT K H3MCHEHHUIO SHEPIeTHYECKOT0 Pa3PEIICHUS PETUCTPUPYEMBIX
CIeKTpoB. HecormacoBaHHOCTE 3HEpPreTHYECKOro pa3peleHus peruc-
TPUPYEMBIX ¥ MOAEJBHBIX CIHEKTPOB IPHU BHINOIHEHHH PA3JIOKCHUS B
TIEPBYIO O4Epeab YBEAMIHMBACT NOIPELIHOCTE ONpeAeIeHUs Bogopoaa. Kak
CJICAICTBHE, BO3PACTAET NOTPEILHOCTD OIPENEICHHS U IPYyTHX dIEMEHTOB.
PaccornacoBanue sHepreTnyeckoro paspemienus Ha 1,5% yBenuuuBaer
HOTPEIIHOCTE opeaenenus Bogopona ua 0,3%, mpu 9Tom conepxaHue
BOZIOpOZa B mopone B o0meEM ciydae He mpessimaeT 1-2%. Iorpem-
HOCTE OIPCHEIEHHUS NPYTUX JJEMEHTOB MOXET JOCTHTAaTh 2—3%. Tak
K€, KaK U B CIIy4ae C COINacOBAHUEM JHEPreTHYECKUX IIKAJ, BIUSHHE
HECOrTaCoOBaHHOCTH SHEPreTHYECKUX paspeneHuii npu GopMupoBaHum
CIIEKTPa U3Ty4CHHU TIACTA PACCMATPHBAIOCH Ha KAYECTBEHHOM yPOBHE
npu oueHke Gopmsl criexktpa (puc. 1).

Kak yxe ormeuanoce panee, MomenbHEIE CIIEKTPEl B OCHOBHOM
(GOpMHPYIOTCS 10 pe3ynbTaTaM MaTeMaTHYECKOro MOJEIUPOBAHUS C
OHEPreTHYCCKUM Pa3pelIeHHEeM B COOTBETCTBHH C INMPUHOM KaHaa.
M3Mepennble CHEKTPH HMEIOT CYIECTBEHHO XyIllee paspenienue,
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gyeM MozeibHBIE. [loaTOMY 3amauy corjacoBaHHUs dHEPTeTHUYECKOTO
paspelieHns CIeKTPOB Jierde pelaTh NyTeM YXYIUIEHUs pa3penieHns
MOZEIBbHBIX CIEKTPOB.

Jnsi cornacoBaHHsl SHEPTeTHYECKOTO paclpeneIeHus] MOAEIbHBIX
CHEKTPOB, MOJYYEHHBIX MaTeMaTHYECKUM MOJCIHPOBAHUEM, C JHEPre-
THYECKHUM Pa3pelieHueM CIIEKTPOB, 3apErNCTPUPOBAHHBIX allllapaTy poi
CHI'K-89, ucnonsiyercs pacnpenenesue ['aycca co cTaHIapTHBIM OT-
KiIoHeHHeM o(E):

San (Eo)= I(l)o —"——I—_Spacq (E) exp ("@“‘“Z_El)‘)“)dEs

2no (E) 207 (E)
rae E, — 5Heprus anmapaTypHOro CIeKTpa; £ — IOIJIOMEHHas SJHEPrus,
Spacq(E) — PacyYETHBIH CHEKTP IOIIOLIEHHON 3Hepruu; S, (E,) — am-
napaTtypHbii crekTp. BeanuunHa o(E£) HENOCPEACTBEHHO CBS3aHa C
DHEPreTUUYECKUM DPa3pEIIeHUEM, U IOCKOJIbKY COrJIacoOBaHUE pa3pele-
HHS CIIEKTPOB OCYIIECTBISIETCS IO BOJAOPOJHOMY HHUKY, TO €€ yZoOHO
3alucaTh B BUIE

o(E) = {Ry - HE) - E}/2,35, )

rae Ry — paspelleHue 3aperuCTPUPOBAHHBIX CIIEKTPOB IO IHUKY BOJIO-
pona; »(E) — GyHKIHUsI, XapaKTepHU3yIOIasi 3aBUCUMOCTb pa3pelieHns
OT DHEPTHH PErHCTPUPYEMOH HaCTHUIBI (onpe/:[enaeTcx 110 MOAEIbHBIM
3aMepaM C peasibHOH ammaparypom).

IIpu cornacoBaHuH pa3pelieHUH MOJEIBHBIX CIIEKTPOB, ITOJIYYEHHBIX
Ha HATYPHBIX MOJEISIX, BOCIIOJH30BaThCS BBIIICONUCAHHON CXeMOH
HampsIMYI0 Hellb3s. DTO CBSI3aHO C TE€M, YTO almapaTypHbIe CIEeKTPhI
U3HAa4YalbHO UMEIOT HEKOTOPOE paspelmeHue Ry ... a ynknus Iaycca
HE SBISIETCA HU aiIUTHBHOW, HU MYJIBTHUIIMKATHBHON OTHOCUTEIBHO
paspeuieHus (CTaHIAPTHOTO OTKJIOHEHUs). [Ipy m3MeHeHnu (yxXyniie-
HHUM) pa3pelleHus annapaTypHBIX MOJEIbHBIX CHEKTPOB CTaHAAPTHOE
oTkJoHeHHe o(E) BRUHUCIAECTCS 0 hopMyIie

o(E) = {R. - r(E) - E}/2,35, 6)

rae R — Kaxyuieecs paspeleHue, KOTOpOe HEOOX0UMO IOTIOIHUTENEHO
HaJIOKHUTh Ha anmapaTypHBIH CIEKTp (HEe HYJIEBOTO pa3pelieHus) Ais
NONy4EHHUs CHEKTpa C pa3pelleHueM Ry;.

Kaxymeecs pazpemenune R - HaX0AUTCs 10 GyHKIMOHAIBHON 3aBHUCH-
MocTH f(Ry;), KOTOpas ObliIa MMoJy4eHa Iy TeM HCCIIEI0BaHUs CIIEKTPOB
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MaTEMaTH4eCcKoro mMoaeauposanus. Ha puc. 4 mpencrasnena ¢pyHknu-
OHaJIbHas 3aBUCUMOCTb [ (Ryy), IOCTPOEHHAS NI MOJEIbHBIX CIIEKTPOB
C Ha4vaJbHBIM pa3pelieHueM 1o Bogopony 7%.
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Puc. 4. 3aBucUMOCTb 4ONOAHUTENBHOIO kaxkyluerocs paspetueHns R, koTopoe
HeOoBXOAMMO HanoOXWUTb Ha annapaTypHbIii CMEeKTP C HaYyanbHbIM paspelueHnem
7% no sofopoAy Ans nonyyeHus CnekTpa ¢ paspelueHnem Ry
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Puc. 5. amepeHHbiIii (KpacHbiit) U BOCCTAHOBNEHHDIN (cvHun) cnekTpbl CHIK-89
A0 1 nocre cornacoBaHWsi HEPreTMYecKoro paspeLleHust
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Ha puc. 5 nmokazana paboTa CXeMBI COTIIACOBAHUS YHEPTeTHUECKOTO
paspelieHns CIIEKTPOB [0 BOJOPOAHOMY MHUKY. B aToM npumepe paspe-
LIEHHE MOJIEJIbHBIX CIHEKTPOB 3HAUMUTEILHO MEHBIIE pa3pelieHus 3ape-
TUCTPUPOBAHHOIO CHEKTpa. DTO OTYETIIMBO BUIHO M3 COIOCTaBJIEHHS
3apETUCTPUPOBAHHOIO CHEKTpPa CO CHEKTPOM, BOCCTAHOBJIIEHHBLIM I10
pesynbpTaTaMm pasyioxeHus (puc. 5, a). [locne mpoBegeHus coriiacoBaHus
9HEPreTUYECKOr0 pa3peIieH U sl BOCCTAHOBICHHBIN CIIEKTP HAMHOIO JIyYIIlIe
BOCIIPOM3BOIUT 3apEerUCTPUPOBAHHBIN ciekTp (puc. 5, 6).

Ilpenyiaraemasi cxema COTJIaCOBAHMS YHEPTETUHUECKOr0 Pa3iOKEHUS
6p111a 0oIpoOOBaHa Ha CKBAXXMHHOM MaTepuase. TeCTUpOBaHUeE [10Ka3allo,
YTO JaHHBIH OAXO0 TO3BOJISIET MOTYIUTH JOCTATOYHO TOYHBIE [TapaMeT-
PBI COTIACOBAHUS dHEPreTUUYECKOr0 pa3pelIeH s 0e3 MOCTPOCHUS UTe-
PallMOHHBIX CXeM, TPEOYIOMINX JOTOTHUTEIBHBIX BPEMEHHBIX 3aTpar.

BoigeneHue nnacrtoBow COCTaBJ'IHIOI.I.{Eﬁ UsnyyeHuUa

Kaxk y»e OBLIO CKa3aHO BBIIIE, PETHCTPHUPYEMBIH ammapaTypoi
CHI'K-89 crextp S(£) MOXHO paccMaTpUBaTh Kak CYMMY CIIEKTPOB,
c(hOpMHUPOBAHHBIX U3Iy4eHHUEM MPUOOPa, CKBAXKHUHBI U ILIACTA.

B pabote [2] mo pe3ynbTaTaM MOJEIHPOBAHUS METOAOM MOHTE-
Kapno 05170 moka3aHo, 9TO CIIEKTpP H3IyueHus npubopa caabo 3aBUCUT
OT YCJIIOBHM HM3MEPEHUU U SIBISIETCS CTAaHIAPTHBIM IJisl TaHHOTO THIA
annapatypsl. IIpu ero ¢popMupoBaHuU HEOOXOOUMO YUUTHIBATH TOJIBKO
MOIIHOCTh UCTOYHHUKA A:

Sup E) = A - ¢ (E), )
rae (pnp(E) — CIEKTP U3JIYyUYEHHUs npudopa Ijis eqUHUIHOH MOIIHOCTHU
HNCTOYHHUKA.

Tam xe OBLIO ITOKAa3aHO, YTO CIEKTP HU3IYUYCHHUs CKBaXXWHBI, IPH
HaJU4YUU OJIM3KOTO IO JJIMHE 30HIa TEIJIOBBIX HEHTPOHOB, MOXHO
MIPEACTABUTH B BHJE

S Fo Ty, FCKB (NT’ dc’ O o CH)K) ; NT " Pekn (B), @®)

CKB (

rae F, (N, d, 6, C.,) — TaleTO4YHas 3aBUCHMOCTE; d, — nunametp
CKB&XUHBL; 6 — I0THOCTE [DK; C | —Munepanuzanus [1XK; N, —notox
TEMJIOBBIX HEUTPOHOB, Y. €.; @, (E) — CIEKTP U3JTydYEHH I CKBAXHUHBI 51
€IUHUYHON MOITHOCTH HCTOYHHKA, KOTOPBIH GOPMHUPYETCS U3 CIIEKTPOB

OJIEMEHTOB B COOTBETCTBHH C COCTaBOM HpOMLIBO‘{HOﬁ KHUIAKOCTH.
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B coorBercTBHM ¢ (8) aMIUIMTYaa CHEKTpa M3MyYEHHS CKBaXKHHBI
3aBUCHT OT MOIIHOCTH HCTOYHHKA A, IHAMETPA CKBaXMHEI d,, MUHEpa-
mu3anuu C . ¥ IUIOTHOCTH G, PacTBOpPA, a TAKKE OT pacrpeneleHus
T0JIs TENJIOBBIX HEHTPOHOB B CHUCTEME IIACT—CKBa)XMHA. MUHEpaIu-
3alMs ¥ IJIOTHOCTE PacTBOPAa ONPEAENSIOTCS TEXHHYECKHMH YCIOBH-
SMH NPOBEACHHUS KAapOTaka U CYMTAIOTCS MOCTOSHHBIMH (YCIIOBHO) B
UHTEpBAJIC UCCICNOBAHUS. JIMaMeTp CKBaXKMHBI OMpPENENsIeTCs 0 JaH-
HBIM KaBEPHOMETPUHM JTUOO HUCIIOJIB3YETCA €r0 HOMHHAIBHOE 3HAYCHHE.
IToToK TEemIOBBIX HEHTPOHOB OMpeneNseTca MO IOKa3aHUSIM Malioro
30HIa HEUTPOHHOIO KapoTaska anmnaparypsl CPK-76, KoTOpbIit o mauHe
IIOJTHOCTBIO COOTBETCTBYET AIuHE 30H1a anmnapatypbl CHI'K-89. ITane-
TOYHas 3aBUCUMOCTb F (N, d_, 6., C, . ) OblIa onpeneneHa METOIOM
MonTe-Kapno npuMeHHUTENBHO K MCHOJIB30BAHUIO MOKa3aHUN Majioro
sonaa annaparypsl CPK-76 u npencraBiser co6oii MOHOTOHHYIO, Cla-
60 Menstomyrocs GpyHkuuo. Ha puc. 6 mpuBenen nmpumep maaeTouHOM
3aBUCHMOCTH [ psifia 3HaYeHuid d,, o, 1 C_

Taxnum 06pa3om, 3a/1aB TEXHHYECKHE YCIOBUS ITPOBENEHUS KApOTaXka i
pacroyiarasi JaHHbBIMU HEUTPOHHOT'O KApOTaka, Mbl HMEEM BO3MOXKHOCTh
chOpMHPOBaTh CKBAXHUHHYIO COCTABIAIOLLYIO U3NYUeHHUS C TIOCTENYIO-
IIMM BBIAEICHUEM I1aCTOBOM cocTaBistomel. CieayeT OTMETUTD, YTO
KOPPEKTHOCTh (P OPMUPOBAHUS MJIACTOBOM COCTABIAIONIEH BO MHOIOM
ONPEAEIISICTCS COOTBETCTBHEM 3aJaBAEMBIX ITPU 00pabOTKE TEXHHYECKUX
YCIIOBHY PEAJIbHBIM YCIIOBHSM IPOBENECHHUS KapOTaxa.

Binsuue sTux pakTopoB paccMOTPUM Ha KOHKPETHOM CKBaKHHHOM
Mmatepuaie. Ha puc. 7, a npuBesen npuMep BhIIEICHUS IIACTOBOM CO-
CTaBJIAIOLICH U3 CIIEKTPA, 3aPETUCTPUPOBAHHOTO B CKBAXUHE TMAMETPOM
216 mm, 3anonHeHH0H IIPECHOM IPOMBIBOYHOMN XHIKOCTHIO TIIIOTHOCTHIO
1,16 2lem®. Vismenenue HOMHMHAJIBHOTO JHAMETPA CKBAXUHBI IIPUBOIAUT
K JepopManuyu NIacTOBOro CIEKTPa B BOJOPOIHOM OKHE C SHEprHeii
2,00-2,40 M5B (puc. 7, 6). CencTBUeM yBenuIeH s TUAMETPa CKBaXKHHbI
SBJIAETCSA NOHUKCHHBINW CYET B BOZOPOIHOM OKHE Ha CIIEKTPE MIACTOBOH
COCTaBIIAIOLICH U3ydYeHus. B ciiyyae yMeHbIIEHUS THAMETPA CKBAXKH-
HBI CY€Ta, HAIIPOTUB, BO3pacTaloT. 3sMeHeHne quaMeTpa CKBaKMHBI Ha
10 MM IPUBOAUT K YBEIHYCHHUIO MOTPEMIHOCTH OIPENEICHUS MACCOBOTO
cozepxxanus Bogoposa B nopoze Ha 0,2—0,3%. Kak cieactsue sToro, mor-
PELTHOCTE ONpeieTIeH s APYTUX DIIEMEHTOB Bo3pacTtaeT 10 1%. B cayuae
MHHEpanu30BanHOH IIDK ommbka B 3a1aHUE HOMHHAIBHOTO IMaMeTpa
CKBa)XMHBI IIPUBOIHT K €lle 6ONBIIMM IOrpelHoCTAM. B 3TOM ciiydae
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Puc. 6. 3aBucumocTb BKknaja M3nyyYeHUs CKBaXuHbl B CMEKTP annapaTypbl
CHIK-89 oT TeXHMYECKNX YCIOBUI N3MEPEHWIA:

a) d, = 216 mm; 6) d, = 244 mm; 1- C_, =0 elnNaCl; 2 - C, =50 e/n NaCl; 3 - C,,, =
100 &/ NaCl; 4 - C,,, = 250 2/n NaCl

KOH(DUTypalus CreKkTpa U3NYUYeHHUs CKBAXXHUHBI Oojee CIOoXHas U IpH
BBIJICJICHUH TLIACTOBOM COCTABIISIONIEH CIIEKTP NeOpPMHUPYETCs BO BCEM
nuana3one sHepruil. Cnengyer TakXke OTMETHUTh, YTO IIPU OTCYTCTBHU
BOJOPOJA B CIIHCKE OIPENENsieMBbIX 3JIEMEHTOB IOPOABI BIMSHUE THaA-
MeTpa CKBa)XKMHBI Ha IOTPEIIHOCTh ONPEAEIEHH S OCTAIbHBIX JJIEMEHTOB
cHmxaercs B 5-10 pa3. TeM He MeHee ¢ LeIbI0 YMEHBUICHUS MOTPElll-
HocTe# npu 06paborke nanHbpIXx CHI'K B OTKpBITOM CTBOJIE HEOOXOIUMO
HCIIONB30BaTh TaHHEBIE KaBEepHOMEpA.

Cy1iecTBEHHOE HCKa)XXKEHUE CIIEKTPA U3JIyUEHHU I11acTa U, Kak CJenc-
TBHE, YBEIIMYEHHE MOTPEITHOCTH OIPENEIIEHHUSI MaCCOBBIX COIAEpPKAHUM
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Puc. 7. BinsiHme HOMMHamNbHOTO UamMeTpa CKBaXXMHbI Ha pe3ynbTaT BblgeneHus
nnacTosoil cocTaensiollei (d, = 216 mMm, o, = 1,16 elem®, C_, = 0 2/n NaCl):
71— NOMHbIV 3aperncTPUPOBaHHbIN CNEKTP; 2 — CNEKTP NMacTOBOM COCTaBASAILIEN U3Ny-
YeHusi; 3 — CMeKTp NracToBoil COCTaBASIOIEN U3NYyYeHNUs Npu d, = 226 MM; 4 — crekTp
NiacToBoi cocTasnsiowen nanyyeHus npu d, = 206 um

3JIEMEHTOB IIPOUCXOAAT IIPU HEKOPPEKTHOM ykaszanuu tuna I[1JK B ckBa-
XKHUHE. 3aMeHa IIPECHOT0 PAaCTBOPa HA MUHEPAIM30BAHHBIA IIPUBOIUT K
HCKa)XCHHIO CIIEKTpa IJacTOBOM cocTaBistouei (puc. 8). B pesynsrare
TaKOW OMMOKH NOJydYeHHE aJeKBATHBIX NaHHBIX NPH JalbHEHIIEM
BBIYHCIICHUH MAaCCOBBIX CONEPIKAHUM 3J1E€MEHTOB OyneT HEBO3MOXHO.
B paccmarpusaemom npumepe (d, = 216 mm, o, = 1,16 2lem®) yBenn-
yeHne muHepanusanuu IIDK B ckBaxkxuue Ha 30 2/n NaCl npuBogur
YBEJIMYECHHUIO IIOTPEMIHOCTH ONpeneneHus Bogopoaa Ha 1%, xenesa Ha
2,5%, vatpus Ha 0,5% u 1. 1. CHUKEeHHE munepanuszanuu IK npusogut
K MEHBIIEH MOTPENTHOCTHU OIIPEIENICHHU S COEPKAHMM 2JIEMEHTOB. B 3TOM
Clly4ae IPOUCXOAUT CUCTEMATUIECKOE CMEIIEHHNE HCKOMBIX TApaMeTPOB
II0 BCEMY CTBOJIY CKBa)XMHBI, & UMEHHO YBEIUIHBACTCS ONPENEIIEMOE
COIIEpP)KaHMEe XJIOpa M YMEHBIIAETCs COAep)KaHue Bogopona. B Teppu-
TEHHBIX OTIIOKEHUAX UCKIIFOUYEHHE BONOPOJA U3 CIIHCKA OINpPEAEIIeMbIX
3NEMEHTOB NPUBOAUT K yMEHbIIEHHUIO (B 3—4 pa3a) BIUSHHUS MHUHEpa-
nusanuu 11K Ha morpemHocTs onpenelieHUs OCTalIbHBIX JIEMEHTOB
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Puc. 8. BnusiHne mnHepanusaLuuy pacTBopa Ha KOPPeKTHOCTb BblAeneHus nrnac-
TOBOW cocTasrsioweit (d, = 216 MM, o, = 1,00 elem®, C, = 0 2/n NaCl):

1 — NONHbIV 3aperncTpMpoOBaHHbIN CNEKTP; 2 — CMEeKTP MNacToBOW COCTaBMSAOLWEN U3-
nydenus npu C, = 0 a/n NaCl; 3 — cnekTp NnacToBoi COCTaBNSOLWEN U3NyYeHnst npu
C.x = 100 2/n NaCl

noponsl. B kapOOHATHEIX OTIOXKEHHSAX HUCKIIOYEHHUE BOJOPOIA HE I103-
BOJISIET YBEIMYUTH TOYHOCTH ONPENEIICHHUS DIEMEHTOB.

W3 Bcero BhIIMIECKa3aHHOTO CIEAYET, YTO IpH 00paboTKe HaHHBIX
CHI'K oco60e BHEMaH¥E HEOOXOAMMO YAEIATH dTanaM IPeIBapUTeIbHON
MOJrOTOBKH CIIEKTPOB (COIJIACOBAHHUIO PHEPreTUYECKUX NapaMeTpoB) U
3a/laHUI0 TEXHUYECKUX YCIOBUU NPOBEICHUS KapoTaxa.

PasnoxxeHue cnekTpa NnacroBOi COCTaBNAIOWEH
M3NlyYeHUs1 Ha MofesibHble CNeKTpbl

Ha cnenyromem stane oOpaOOTKH BEIMTONHIETCS Pa3JI0XKEHUE BhI-
JIEJICHHOTO IJIACTOBOTO CHEKTpa Ha MOJEJBbHBIC CIEKTPHI OTAEIBHBIX
3JEMEHTOB IIyTEM pelleHus cucTeMsl ypaBHeHu# (1). s ee peurenus
HCIIONB3YETCSl METON B3BEIICHHBIX HAUMEHBIINX KBaJAPaTOB:

Y=U4-W-A 4-w-S, Q)
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rae W — BecoBasi MaTpHIa Pa3MEPHOCTHIO 72 X 1, C OTIIMYHBIMU OT HYJIs
NUaroHaJIbHBIMU d1eMeHTaMu W, = 1/ ciz = 1/8;. Pemenue cuctemsl (9)
OCYILIECTBIISAETCS B HTEPALlHOHHOM IPOILIECCE, Ha KaXIOM Iare KOTOPOro
BBEIYMCJISAETCS. KOBapHAIlMOHHAS MaTPHUIla, UCTIONB3YIOMAs PEe3yIbTaThI
BEITIOJTHEHHOI'O PA3JIOKECHUS M YCIOBHE HEOTPHIATEIBHOCTH PEICHUS.
ITockonbKy NaHHBIE YCIOBUS UCIOIB3YHOTCS TOIBKO Ha STAIIC BEIYHUCIIEHHS
KOBAapHallMOHHON MaTpHUIIBI, TO OHH HE MOTYT IPHBECTH K CMELICHUIO
pe3yIbTaTOB.

J1s OLeHKM KadecTBa Pa3jiokKEeHUS HCIOIb3YeTCs KOd(DPUIUEHT
HEBSI3KHU

Ty (10)

rae S; — 3HaYeHHe [-ro KaHaja MCCIENAyeMOro CIeKTpa; S, — 3HadeHue
[-TO KaHajua CIEKTPa, BOCCTAHOBJIEHHOTO M3 MOIEIbHBIX CIEKTPOB IO
pe3ynbpTaTaM pas3ioKCHHS.

3HaveHHe, KOTOPOe INPUHUMAET KO3PGUUUEHT HEBSI3KU, 3aBUCHUT
OT CTAaTMCTHKHM HCCIENYEMOTO CHeKTpa. THIMHUYHOE ero 3HadYeHue AJjIs
nepBUYHBIX cnekTpos annaparypsl CHI'K-89 we mpepsimaer 0,1 mpu
YCIIOBUM Ka4€CTBEHHO BBITIOJIHEHHOTO pa3lIoKeHus. 3HaueHus Koddhu-
LHEHTa HeBs3kU Gosree 0,1 yKa3bIBarOT HA HEKOPPEKTHO BBIMOJIHEHHOE
pasioxKeHue.

OCHOBHOM NMPUYMHON HEKAYECTBEHHO BHINOJIHEHHOTO PAa3JIOKEHHS
SBIISIETCS HECOTNIACOBAHHOCTD DHEPTETHUYCCKUX IIKAT HCCIEAYEMOTO M
MOZEeNBHBIX criekTpoB. Ha puc. 9 nmokazana 3¢ peKTHBHOCTH OIEHKH Ka-
YeCTBa pa3JIoKeHUs 1o ko purmenTy HeBsizku. B untepsaie 3120-3150
(BBLIENIEH TOTYOBIM IIBETOM) KOG GHUIIUCHT HEBSI3KH HMEET XapaKTepHbIE
snagenud 0,015-0,035. B unrepBaie 3160-3190 (BbiaesieH cepBIM [BETOM)
HabnronaeTcs yBelnnMYeHue 3HaueHus KodPduuuenta Hesasku no 0,16.
IIpu mpocMOTpe CIIEeKTPOB B 3TOM MHTEPBaJie 3allUCH OTYETIMBO BHIHA
HECOTJIACOBAHHOCTh DHEPreTUUECKUX IIKaJ 3apETHUCTPHUPOBAHHOTO U
BOCCTaHOBJIEHHOTO CIIEKTPOB.

Hccnenosanue koddhdunueHTa HEBI3KH II0KA3aJI0, YTO MUHUMAJIbHbIE
3Ha4YEHHS KOG (PUIIMEHT UMEET B TOM Cliydae, Koraa Habop MOAEILHEBIX
CIIEKTPOB COOTBETCTBYET pEaJbHOMY COCTaBy mopoisl. OTCYyTCTBUE B
Habope MOJENBHBIX CIEKTPOB 3JEMEHTA, PEabHO MPUCYTCTBYIOIIETO B
IopoJe, NPUBOAUT K YBEIHYEHHIO 3HAUYCHUS KOd(PbhHUIIHMEHTa HEBI3KH.



Pesynsmamei uccnedosaHuli u pabom y4YeHbIX U KOHCMPYKMopos 69

Kpem- Kane- Xene- | Bopo-
Iy | i, % | i, % | C%%™ | 30,9 | pop, 3 | P h]
mHa 70 750250250 005 \

3060

<

3080

3100

S
e
S

s

Al

3220 -4 : =g \“%

> %’3-

V4

0 28 2% 384 512
KaHan

Puc. 9. 3aBncumocTtb koadhduLmMeHTa HEBA3KN OT COrnacoBaHHOCTU SHepreTu-
YECKMX LLUKan CNeKkTpoB

Hanpumep, pu UCCIIETOBaHUH IT0JIEBOIIIATOBEIX OTJIOKEHUH BKIIOUEHHE
CIIEKTpa HATPHS B HAOOP MOJEIBHBIX CIEKTPOB MO3BOJISET YMEHBIIUTD
koo duueHT HeBsA3KU B 1,2 pa3a. B To ke Bpems pacmupeHue Habopa
MOJICJIBHBIX CIIEKTPOB 3a CYET DJIEMEHTOB, YbH BKJIAJIbl B PETHCTPUPYE-
MBI#l CIIEKTP HE3HAYHTENbHBI J100 BOOOIIE OTCYTCTBYIOT, IPUBOJUT K
YBEJIMYCHUIO BPEMEHHBIX 3aTpaT Ha 00pabOTKy JaHHBIX U POCTY IOT-
PELIHOCTH pa3joXeHUs. B cBsI3M ¢ 9TUM TaKue 3JIEMEHTHI, KaK HaTpUH,
THUTAaH, Ta{OJIMHIH, He BKJIIOYECHBI B CTAHIaPTHBINA HA0OP ONpeAeIsseMbIX
3JIEMEHTOB, UX Yy4YacTHE B Pa3JIOKEHHH OIpPENeIseT UHTEPIPETATOP B
COOTBETCTBHH C MPEJCTABICHUSIMH O JIMTOJIOTHUH MTOPOJBHI.

OnpepeneHue MaccoBblX COAep>XaHUH 3N1eMEeHTOB

Ha 3aBepmiatomem dtane obpadorku nanHeix CHI'K npowusBogurcs
pacyeT MacCOBBIX COIEPXKAHHI 37EMEHTOB B IOPOJIE.
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ITpy BEIYUCIIEHUH MACCOBBIX COINEPKAHUU 3JIEMEHTOB HCIOIb3YETCS
MOZENb “3aMBIKaHUS” OKCHIOB, Hpeasioxkennas B 1980-x romgax u noa-
po6HO onKcaHHas B 3apy0OekHOH tuTeparype [4]. MaccoBoe conepxanme
3JIEMEHTOB B 3TOW MOJEIH BBIYMCIISIETCS TI0 GOPMYIIE

M,=F - Y,/C,

rae Y; — OTHOCUTENbHBIH BKJaJ i-rO 3JEMEHTa B 3aperMCTPUPOBAHHBIN
cnextp; C; — CHeKTpalibHasi YyBCTBUTENBHOCTh AETEKTOPA JJISA i-I'0 3JIe-
MEHTa; /' — HOpMUPOBOYHBIN MHOXHTEIIb.

HopMupOBOYHBIN MHOXKUTEIH BEIYUCIISIETCS U3 YCIOBHUSL, TPH KOTOPOM
CyMMa BECOBBIX J0JIEM OKCHIOB, BXOJSIIUX B COCTaB MOJEINH IMOPOJIEI,
JIOJKHA PaBHATHCS €NUHUIIE:

F-Z{X,- Y,/C} =1,

rae X;— OKCUIHBI MHOXHTENb, YYHTHIBAIOIIN I BECOBBIE JOJIU KUCIOPOAA
U YyTIEPOAa, BXOISIINX B COCTaB Mojelr. YUCIEHHO OKCH IHBIM MHOXKH-
TeJIb PABEH OTHOLIEHHUIO MOJEKYISIPHOH MacChl COOTBETCTBYIOIIETO OK-
cuja MWK KapOoHaTa i-To 3JeMEHTa K aTOMHOM Macce i-ro JJIEMEHTA.
CriekTpanbHast 4yBCTBUTENBHOCTE C; IpeacTaBiseT co6oit koadduuu-
€HT IIPOIIOPIIMOHAIBHOCTH MEX Y OTHOCHTEIEHBIM BKJIAIOM i-I'0 3JIEMEHTA
B 3aPETMCTPUPOBAHHBIN CIIEKTP U €70 MaCCOBBIM COIEPKAHUEM B ITOPOJIE.
3HayeHUe CIEKTPAIbHOH 1yBCTBUTENBHOCTH JeTekTopa C; 3aBHCHT OT
MHOTHX (paKTOpOB, B YaCTHOCTH, OT BEPOSTHOCTH 3aXBaTa TEILIOBBIX HEH-
TPOHOB i-M 3JIEMEHTOM, XapaKTEPUCTHK U3MEPUTETHHOTO TPAKTa U KOHC-
TPYKTHBHBIX 0COO€HHOCTEH ammaparypsl. [IpensapurensHele 3HAYEHUS
YyBCTBUTEIBHOCTEH OBLIM PACCUYHUTAHBI TEOPETHUECKH C IPUBJICYEHUEM
JNaHHBIX MaTEMaTUYECKOro MoneiaupoBaHus. Ho B cuny Toro, uto mpu
MaTEMaTHYECKOM MOIEIHPOBAHNY HEBO3MOXXHO YUYECTh BIUSIHHUE BCEX
annaparypHbIX XapaKTePUCTHUK, TEOPETHUECKHE 3HAUECHUS HYXKIAIOTCI B
YTOYHEHUH IO JaHHBIM, [IOJIYYEHHBIM Ha (U3MYECKUX MOAEISIX.
[TpoBenenue 3aMepoB Ha MOAEIAX U3BECTHSKA, IECUAHUKA C PA3JIHY-
HOM IMOPUCTOCTHIO U MUHEpaIu3anyei Garona mo3BoaUI0 NPOU3BECTH
OLIEHKY YYBCTBUTENBHOCTEHN NJI5 KaJIbIUs, KPEMHHUS, XJI0pa U BOAOPOIA.
OrcyTcTBHE QU3HYECKUX MOJIENEN Cepbl, HATPHS, TUTAHA M Iad0THHISI
3aTPYAHSAET ONPENEICHUE YyBCTBUTEIBHOCTEH IS 3THX DJIEMEHTOB.
OHHM KOPPEKTHPOBANIUCH 110 CKBAXXHHHBIM M3MEPEHHUAM H3 OOMIMX
IIPENCTaBICHUN O COCTaBe MOPOAEl. B Tabiuile MpUBENEHB! 3HAYEHHUS
YyBCTBUTEJIBHOCTEH JJISI OMPEAEIIEMBIX 3JIEMEHTOB.
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Tabnuuya
3HauyeHusa cnekTpanbHOu YyBcTBUTENBHOCTU annapatypbl CHIK-89
Ons psiga aneMeHToB

Onpepensembiit 3Ha4eHus YyBCTBUTENBHOCTU
NgMEHT TeopeTnueckue OKcnepuUMeHTanbHbIe

Kanbuuii 0,59 0,55
KpemHui 0,35 0,45
Xnop 23,89 20,8
Cepa 0,81 0,83
XKeneso 1,96 1.2
FamonuHui 3500 3500
TutaH 7,0 7,0
Harpwit 0,92 2,2"
Bopopog 2,00 4.8
* YyBCTBUTENLHOCTU, HYXOAIOWMNECA B YTOUHEHNN.

BbiBogbl

[pennaraemas cxema o6paboTku gaHHBIX anmaparypsl CHI'K-89
Ob11a onpoboBaHa Ha CKBaXMHHOM Matepuaie [1]. [Iposenennslii ana-
JIM3 MOKAa3all 1eJIeco00pa3HOCTh BBIIEICHHS INIACTOBOM COCTABIIAIONIEH
uzyuyenus npu oopadorke matepranos CHI'K 1 KOppeKTHOCTB HCIIOJIb-
3y€MOT0 JJIsI 3TOT0 MTAJIETOYHOro obecnedeHus. brljaa moaTBepkaeHa Ha-
JIEKHOCTE pabOTHI aITOPUTMOB Ha 3Tanax IpeJBapUTENLHON MOATOTOBKH
HU3MEPEHHBIX U MOJAEIBHBIX CIEKTPOB K BBHIIOIHEHUIO IPOLENYPEI pas-
JIOXKEHH S, YTO TIO3BOJIMIIO MUHUMHU3UPOBATH IOI PEIHOCTD ONPEACTICHHU S
MaCCOBEIX COJIEPKaHUM AIIEMEHTOB, 00YCIOBIECHHY 0 U3MEHAOIMMHUCS B
polecce KapoTaka XapaKTepUCTHKAMH CIIEKTPOMETPUIECKOTO TPaKTa
alnaparypsl.
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PA3PABOTKA U UCCNELOBAHUE METPOJIOTMYECKHUX
XAPAKTEPUCTHUK MoAyna AnA U3MEPEHUA OCEBOM
HATPY3KU KOMIMJNEKCA TEO®PU3UYECKUX MPUBOPOB

MpencraesneHa paspaboTka AaTynka, BXOASLEro B COCTaB TEXHOMOIMYECKOro
moayna MOH-3, npeaHasHauyeHHOro Anst UsMepeHusi OCEBOM Harpyskn KapoTax-
HOro KoMmnnekca reodusnyeckux npubopos. MNpuseneHsbl pe3ynbTaThl NOCTPOSHUS
rpagynpoBOYHON XapaKTePUCTUKM U BIIUSIHUSI CKBaXUHHbIX YCIIOBWIA (TEMNepaTypbl
1 [aBreHns) Ha nokasaHusl Jatynka.

KnioueBbie cnoBa: kapomasic, c6opka 301006, oceBas Hazpy3ka, usmepeHue, 4yBe-
mBumeibHoCMb, Noz2pewHocme, BausHue memnepamypesl.

B nacTosmee BpeMs 114 IPOBEACHU S re0(hU3UIECKUX UCCIIET0BAHMII
B OTKPBITOM CTBOJIE OypSIIHUXCSA HEPTSIHBIX W Ta30BBIX CKBAXUH CTAIIH
MIPUMEHSTHCSA KapOTaXKHbIE KOMILIEKCHI, IIPEICTaBIISIoNHe COO0H COOpKY
CKBaXMHHBIX Ipubopos: AMK MATUC-2 (OAO HII® “Teodusuxa”),
Kom6otyn (OOO “Hedrerasreodpusuka”). Ucnons3oBanue Takux c6Opok



