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Il,POrJ)BOO ll J)a3llHTliDI YOKOJ)K'l'8JlLHOA rexHHKH ]![ MerO,llHKH ql]![3Jll

'180KOro 8KOD8J)IIIM8H'r8 ,JteJUle'l' ll03MOllHllll ll HS.CTOJil!lee lll)BMII H3yqeHHe 

crpyKtypH H80'1'80HJll,HHX 8JIBMBH'l'8J)HHX 'IS.C'l'Jltt.0.lUIBM B3 BHTBJ)BOHel

lllJIX HOOJIBJtOll8Hldl Rl!Jlll8'l'OH HBY'l8HH8 OTJ)YR'l'YJ)H DBOH8. 

B Jt8HHOA ~OOBJ)'l'SitlDI J)S.CO.IIO'l'J)eHH llODj)OOH .MQTB.IIB'l'B'IBOROro 

o6eoDB'l8HBSl 8ROD8J)Dl8H'l'8 DO II-e J)aooe.a:mm DJ)]![ SHBJ)I'Blrl 50 I'sB, 

J)8WBHB8 KO'l'OJ)HX D03ll0JIIUO ODJ)BltBJIB'.rL J)SJtBYO IIHOHS. 

Jlilooel)'l'~ OOO'l'OH'l' HS llBBltBHHH, Illl'l'H rJ18ll B ~yx DJ)BJlO&B-

B DBJ)BOA rJl8Be 0~8.I,lDTOH o630J) 1)800'1' DO OTJ)YR'l'YJ)B DBOH8, 

8JieRT,POMSI'HllTHM OTJ)YRTYJ)8 DHOHa B 'l'BOJ)liDI 8JIB.IIBHT8J)HHX ~S.C'l'lttt 

OIDIOHlla8'l'OH 8JIBKTJ)OM8I'HBTHH.II 4>opK4>axtopoM F1T( t ) , r.ite t -

llHll8J)H8B'l'BYA DBJ)BJtaBaeMHA 4-Dmync/1, 21 • IlOllB.JteHHe F"]r ( t ) 
DJ)8,Jt0K8SWl8B'l'OH M~eJILI> llBR'l'OJ)HOA JtO.IIKHaH'l'HOO'l'il3-?/,MoJteJIL DJ)BJt

DOJIBr88'1' HSJIH'lllB OIIJ)BJtBmmlllBI J)OJIJl llBlt'l'OJ)IWX M830HOB B 4>0pK4laK-
..-

'l'OJ)B OJIJII,HOll3~elo'l'BYlllllHX 'IS.C'l'Jltt. CorJIS.CHO STOA .110.JtBD,q>OJ)M

q>aRTOl)HM @'HRttBII Il-MB30B8 DIBB'l' MaKOBM,YM ll 06JISO'l'H t B6JIKSH 
I 

1&8.00H p-.11esoaa. IIJ)OB3ll~M F '.JT ( t =O) ODJ)BJtBJlllB'l'OH T810l8 TOJIL-

RO BBJllAHHOI 111800H JtOMHHBJ)YlllllBI B8R'l'OJ)HOI 'ISOTHW,le 8RODBJ)HMBH

'1'8.II,HBII Dj)Ollel)Ra STOA MBH Dl)ll t ) 4 mi ( mJT -MSC Ca IIIIOHa) 

6HJ18. lllilllo.mt:8Ha B DOJl;Y'lllJUl XO,POW88 I[~'l'BBJ)JUtBHHB B HCCJie:ztOBalrnHX 

pacna,noB J1"'·H tK8BOHOi
8{ po,nHBmHXCH B IIp-coy;napeKHHX,H B OIWTWC Ha 

BOTJ)B'IHHX &JlBRT.POB-uosHT,POHHHX DY'IK8.X/9-I5/. Fti.no y0Taao:e.11eao, 

'l'l'O B o6Jlao'l'H Il8J)8Jt8B8B.IIHX JDIDYJlLOOB t .IIBHLme I (I'sB/o)
2 

OB'IB-
2 

ne D,POtteooa 8BHJII'llLJ1lit,DJ)ouoptt110H8J[LHOe IFJTI , maeeT peaoaaa-

OB!il X8j)8JtTBJ). Ilo.noaeHBB .118KCliDl3Ma J)SOilJ)8JtBJlBHBSI Co6iiTHA_ COOTBB'l'-

CTBYB'l' 118.COB p-Mesoaa.Ha OOHOB8 8HWIH38 8'1'.l!X J)B3JJILTB.'l'OB Cmey-

,PSH OJtBJiaJl BliBOJt, 'ITO J)aJUIYO II-MB30H8 HB JtOJlllBH OYWBCTBBHHO OT-
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JllltlaTI,Qji OT BBJilf'mlW o,62 q>e~6• 71. 0rJ)~BHmlll Ha Be.mrcm

HY .1)8,JUIYO~ llHOHa nOOBJilllBIW H .®Yl'HB TBOJ)B'l'H11BOIGIB pa6oTi/I6-221' 

HOnOJ.II,SjlDIIIRB MBTOJt .ItHCnBJ)CHOHBHX: COOTHOWBHHil. OIIl:iTHasI.nj)OBBJ)Ra 

npe,itCita3aHH'1 0, B8JlH'IHHe PSJtHyca llHOHa JIBIIJlao:& UBJll,ll MHOrBX 

8KCnBJ)li!IMBirrOB. 

IlJ)OCTBilmmrt .lt,1lH TeOj)B'fl!TiBOKOI BHTBJ)n])BT&nm nj)OQBCC0.14, B RO

'l'OJ)OM OIIJ)B,JtBJIIIBTOJi .1)8,JUIYC llllOBa, JIBJil'lBTCSi J)Baxtnlll ynj)yroro J)ao

c eruma ma:oua Ha 8JlBK'l'j)OHB (nOSll'l'j)OHB) • Jlnli 118:YllBBRf! FJT ( t ) 
B OIWTax ynj)yroro J)aoOBSiBRf! HBOCSX:0,JUIMO nOJ1L80llaTI,OJi ll:y"lltmm ImO

HOB BHOOIGilC 8HBJ)rd (Bl:IWB 40 l'aB). Il])ll _MBBLIIIHX 8HBJ)I'RflX T01ll!OOTL 

HSMBJ)BHHI O:YlllBOTBBHHO OrJ)8HH"IHBaeTOJi 8IIllaJ)aT:YJ)HW,IH norJ)BmHOOTSiMl!. 

Han])HMBJ), B OllHTB no ynp:yro.u,y II-e J)aocemnm, BHllOJlHBBHOJ4 nj)H 

8HBJ)I'Jm DBJ)BJllmHX DHOHOB ~ · 20 l'aB,DOJJ;yllBHa EBJ)lCWJJl r])amma pa

,ItH;Yoa Il-M~30Ha - MBHLWB 3, 3 q>BJ)Mlt2S/. IlpH 8HBj)I'RflX: MBHT,WB 20 raB 

llOJJ3llBHH eme CSOJiee rJ)yCSse ouemu/24-26/. 

COBJ)BMBHHl:IB :YCKOJ)ll'lBJlH (CBJ)ll:yX:Oll,CCCP H Ba.TaBim,ClllA) ,m&BD

IIIRB ll:yllltH ImOHOB Bl:ICORHX aHeprd, DOSBOJIJm'l' OeylllBCTBll'lI, CSOJIBB 

T01lllHB OllHTli no IIJ)a)40,M3 llSMBJ)BHHll q>OpKipaKTOpa II-Mesoua DJ)H 

t< c/271. 
H3MBJ)BBRf! F JT ( t ) Ilj)H t ( ~ KOltHO 'l'SDB BWIOJIHlffL . B 

onsTax: no HB:YIIJ)yro.u,y a.nexTJ)OH-IIJ)OTOHHOMY J)aoo~28-32/ .B amx 

OIWTalC no HS:YllBHli!ll 8JlBRTj)OJ)OJOtBIDm: Il-MBSOHa HBOOXO.itmtO HS J)IJ,1ta 

BOSMODHX: JU!8l'J)8MM BH,ltBJ!HTI, OAHY' KOTOj)asI OIIHCHBaeT nponecc 

:YIIJ):Yroro J)a0CemmJl 8JlBKTj)OBa Ha BHJ)T:YaJll,HOM IIHOHB. :➔.ro OBJISa-
~ -. 

HO O ODj)B,JtBJlBBHH.Ull TJ):Y.JUIOOTJlMJI, KOT_OJ)HB BOSHHK81l'l' H B Jt.P:YrHX 

8H8.IOI'll1DWX: OIWTax:,HBDJ)HMBJ), B 8ltCIIBJ)Bl4BHTax: no OCSJ)aTHOJ.1Y 8JlBR'l'-

J)OJ)QXJtBHBI) DHOHO✓~/ • . . 
~pMq>aJtTOp II-MeBOHa MOJtHO TSltJtB_HS:YllaT:&, HCCJlB,ltYSi :YIIJ)Jroe 

J)BCCBJilUIB IlOJlOD'lBJll,IWX JI O'1'J)BQaT8Jll,HliX: llJI0H0B ua s,1tpe Hl36~381• 
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OJmmro STOT MBTO~ BB MOJtBT nJ)BTB~OBaTL IIOKa Ha X:Oj)Omyll TOll

HOOTI,. 

Bo BTOJ)Oi rJiaBe .ItHCOBJ)TSinm J)a0CM0'1'J)BIW BODJ)OCli OQBHIDI BOS

MOZHOOTBI DJ)B)tIIOJI81'aBMOI SKCIIBJ)HMBHTSJII,HOI :YCTSHOBlOII'. IIO HSMBJ)B

HHII 8JlBRTj)O.MaI'HHTHOro J)S.SMBJ)a Il-MBSOHa nyTeM ll8:YllBHHSi IIj)OQBCCa 

ynpyroro II-e paooeamm DJ)H 8HBJ)l'D IIBJ)BHtJHOro llHOHa 50 l'aB. 

Ottemaa: CSamt Bl:IIIOJIHBIW C IIOMOl!ILD J40~8Jlllj)OBSHHSi OIWTa IIO :YDJ):Yr0-

11,Y II-e J)aooerunm MBTOJtOM MoHTe-Ka,l)Jlo, B ROT0.1)014 C!amt Y'ITBHl:I KH

HBJW.Tmta. IlJ)OQBCCa, .1tBIPPBJ)BHQHaJII,HOe CBllBHHB H np~oJIBI'aBMHB 

naj)SMB'l'J)li :YCTSHOBKH H ny'IIKQ. 

.Jlmtqlej)BHQHSJII,HOB OBllBHHB J)accemnm TOqequoro Il-MBSOHa Ha 

SJlBKTj)OHB B 88BHO!IIMOCTH OT DBJ)BMBHHOI q2 ( q2 =- t ) OimOl:IBaeT

OSi q>Op,M3JlOI 

d6',,=K(q-3- q-1q~2ax-); 
dq (I) 

r~e l{;:520, 98 Jllt6apH (MaB/c )2 t q - DBJ)e~amwl SJlBK'l'J)OHJ 4-mmyJlT,O, 

qmax - J48KCHl4a.nolWI IlBJ)B,JtSHHl:II 4-mmyJll,C (n])lt ~BHHOfl SHBJ)l'HH 

n:yqxa qmax :::192 MaB/o) .ce'llBHJ!B ( I) ,npe.14cTaBJ1eHHOB B aaBJ!CY.MOCTH OT 

Ee - aaepro aJ1e1tTJ)OHa o-r~a1D!, :enepBue noJtyqeuo Ea6a!39/ .C 

JlleTOM q>OpKq>aX'tOpa' F'JT ( q~ ) OBllBHRB (I) mteeT :Ol!Jt 

. d6'r = doT F.2 ( 2 I (2) 
dq dq JT q • 

Jillll OJ13l18Sl l'l/q > rJT MOltHO HOil0JlI,30BaTL J)a3JIOltBHHB < :e J;lHJt F (q2): 

FJT(q2 I =1 - ~ ( rj) q2 + ... (3) 

r,Jte.(rJT> - OJ)B.1UIBltB8,ltJ)aH111Wi1 1)8,IUJYC IIHOHa.B J)a0Tf.8Ta-,/27/ C!HJIO 

Ill)IIHli'l'O rJT s::O, 7 q>BJ)Mll,llpH MO.lt8llHPOBaHHH O!i.llH HCil0JlI,30BaHHl:I CJlB.ltYll-

:.5 



mHe ocHOBHHe napaJ(etpH npe~nonaraeMoR yctaHOBKH: a)yrnoBoe pa3peme

HHe ~ 0,2 MJ)a.tt, HMIIYJll,CHOe - 0,5%, 6) OXBaTHBaewl HHTBJ)l!aJI ne

J)e.tt8llaBM!lX RMIIYJil>COB I60-I92 MaB/c ,:e) J)SSMel) IJ3'1Ut8. Ba Mmll0HH 

3 x 3 cM2, yr.no:eaa: J)acXOJtB)IOCTl>-H8 60J1ee I,5 MJ)a.tt, RMIIYJIJ,CHH! 

J)S.S6J)OC - 0,5i. 

lJ,yTeM M0.1tBJil!J)OB8.Hltfl OIIliTa IIO YIIJ)yro.wy II-a pacoeamm 6wro 

OII'l'DHSHJ)OBSHO pacno.nozeaHe aIIIIa.PaTYJ)H, pemea :eonpoo o Heo6xou

.Mol C'l'aTHCTmte, a Taiate OII.PB.ltBJleHa 88llHOlitMOC'l'l, OmH6RJ!I HSllJlBRae

MOro .Pa.ttBYCa OT annapaTYJ)HHX H lU)YrHX IIOrl)BmHOOTel. B J)0SYJil>TaTe 

BH6J)aHa reOMBTJ)H.11, o6Jla.tt8Jllll8SI llHCOROI s@)BRTHBHOOT!,ll ( rv 7CJI,) pe

rHOT.P~ oo6HTw! o 6onunum nepe]l8llaBMWIH HlllIYJl:&CaMH .MJIHHMan&

HSll T.PB6YBMSR: CTaTHCTHRa 6HJia BH6l)aHa J)SBBOI 3000 G06HTHff 'ynpy

roro 11-e pacceJUIHll, B Ta6~e I noRSS8Hli pesyJIJ,Ta'l'H oQem llltJ18.

.1ta annapaTY.PHHX H .lt.PYrHX norpemaocTel 11 ODill6RY .Pa.ttBYOa r~ • 

Ta6JIBQa I 

0cTaT o,=I% o
2
=o,ri 6" =O,Ii 6' =I% 

( N=3000) 3 4 

0am6Ra B 0,05 0,02 0,025 0,014 0,025 
r~ (\Pe,PMH) 

aiteo1, ocTaT - CT8.THCT1ABCR8Jl OIIIH6Ra II.PH saperBC'l'J)JlJ)OBSHJWX: 

3000 co6HTldt:, . ir, - c.1cyqa1Haa. OWll6Ra :a HSMBl)BHD IIBJ)l!Jl'IHOro 

H BTOl)JAHOro IIJIOHa (I%), 02 -OJICTBM81'Jl'IBCX8JI OIIIJI6Ra :a HSMBl)e

mm RMIIYJU,Ca IIBl)BH'IHOrO IIBOHa (O,I%), 6'3 - OHCTBMaTJ111BCRBJl 

OIIIH6Ra :a Bl3Mepemm mm;ym.ca llTOJ)H'IHOro IIHOHa (0,1%), 6"4 - c:a:c

'1'0Ma'1'1A0CRSJI Olllll6Ra ll a6COJlll'l'HOI HO..PMJIPOBRB H8M0J)IIBMOro ceqemm 

( ~ I%). Hs aux pacqeTOB CJle,ttyBT' 'ITO BCJlll J)B8Jf&HHe YC.IOBH.li 

8KOIIBJ)DBHTa He 6Y.1tYT SHa'IB'l'eJU.HO OTJIJA8.Tl>CH OT paC'l8THHX, 8.llBRT

J)OMBI'HHTlWI .Pa.ttBYC 11-Mesoaa BOS.IIODO Oy~eT H3M8pHT& C 7oqaoCTl,D 

OXOJIO ~ o,I ~epMH. 
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lJl.ll H5llepenim pa,nuy,ca n-xesona 6HJia CKOHTHJlOl38.Ha aKcnepHMeH

TllJil>Haa ycTaHo:aw/401, KOTOpa,; BKJID'la.Jla BO~OpO~HYD MHmeHb/4r/, 
I8 HCXPOBHX/42/ H 2 nponopnHOHaJlbHHX/43 ,44/KaM8pH, 8llMH3Hpynmuff 

:u:arHHT /45/ H cucrexy sanycKa HS CUHHTHJIJIHUHOHHHX JI qepeliKOBCKmc"461 

<meT'IHKOB. YcTaHOBKa paOOTa.na Ha .7!HHHH c 3BM HP 2II6B/47/_ 

Cnelt'l'pOMeTp sax:aaTHBa.n HHTep:aa.n nepe~a:aaeMHX HMIIYJlbCOB (120 -

!92) MaB/c, yr.no:eaa TO'IHOCTb COCTaB.n&lla t O,I5 M~, TO'IHOCTb 

lt5Mepe1ma HMny.nbCOB ±o, 5%. IlapaMeTpl:l ny,raa 61:lJlH H80lt0JlbKO OTJlH'I

Hli OT llJiaHHpOBaHHHX: mmyJibC 50 raB/c, paSMep 5 ,5 CK no X H 4 CM 

no Y npH m,:ny.nbCHOM pasopoce t I%, HHTeHCHBHOCTb 4 x ro5 'laCTHn 

sa DnyJlbC ycraopuTe.na. CKOpOCTb Ha60pa CTaTHCTHIW npH OllTHMaJlbHOR 

paOOTe ycTaHOBKH - OKOJIO '.300 COOHTHR II-e pacceHHHH B qac. 

B ?paTbelt rJia:ae OllHC8:HO MaTeMa~H'leCitOe o6eanaqeHHe 8KCnepHM8HTa 

Ha JIHHHH c 3BM HP 2116B. 06~eM onepaTHBHOR naKHTH 3BM 32768 16-pas

PR~HHX CJIOB, :apexa Blill0JlH8HHH O~HOR onepaUHH - I,6 Mitcex 14a1. 
BHUCZHTeJ.lbHaH xamHHa OH.na ooe.one:sreaa ~HCKOK, ,ltByMH MarHHTOcllOHaMH, 

Te.neTaRnOK, neqaran111HJ1 ycTpORCTBOK, ~HCIIJieeM, ycTpORCTBaMH C'IHTHBa

HRH H nep'IlopauHH OyMaKHHX JieHT, ynpa:a.nanmea naHeJibD, HacpopMaUHH 

00 O,ltHOM C06HTHH 5aHIO(aJia 340 KaDIHHHHX CJIOB. 

Caa~exy nporpaxM B 8KCnepnenTe/49 , 50/ MORRO YCJIOBHO pas,1te.nHTb 

na TP• rpynlll:l. Ilep:aaa rpynna nporpaMM ocyme~:a.na.na opraiurnauun 

paOOTH BC8H CHC~eMu B ue.nOM H Bl:lllOJlHMa npxeu H sanHC~ 8KcnepHMeH

Ta.nbHHX ~aHHHX H& MarHHTflYD .neHTY. BTOpM rpynna nporpruu, npous:eo

,ltltlla 'l&CTR'IHYD o6pa60TKY llPHHH11&EIKOro MaTepKa.na H npe,1tCT8.BJ1&1Ia 

pesµ»Ta'l'li Ha ~HCMee H Ha ne'laTan~eM ycTpoacne. TpeTbH rpynna 

nporpaxK auxa npe~Ha3HaqeHa ~na pemeHHR a~aq cneuHan&Horo Ha3Ha

qeHHR. IIporpaMKH oOpaOOTXH axcnepHM8HT8.JiiHOro xarepHa.na ll03BOJIH!H 

BHllOJIHHTl> KOHTpOXh paOOTl:l Bcex 3X8K8HTOB annaparypu, a 11)(8HHO: 

a) HCRpOB!iX H nponopUHOHa.nblWX xawep ( npOBEJpKa penepHHX OTcqe

TO:a, 3ciiql8KTHBHOCT8R K8.Kep,TO'IHOCTeR, 11aCTOTl:l HCltp B COOHTBHX lt T.~.): 
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0) CUHHTHJIJI.IIUHOHHl:lX CtteTttHKOB H 01:lCTpon 3JI6KTPOHUI<H (npe,I\CTa:S,

JI6HH6M ,I\aHHl:lX O paOOTe Kalt,I\Oro ~OTOj'MHOEHTeJIH, OTCtteTOB MOHHTOpHOR 

CX6Ml:l H ,I\pyrHx KOHTpOJibHl:lX BKJinqeann, qacTOTl:l 3anycKOB ycTaHOBKH 

no OTHOmeHHD K nepBKttHl:lM nHOHaM); 

B) JIHBH6BHX ttepeHKOBCKHX ctteTttHKOB (pacnpe,I\eJl6HU6M coOl:lTHll no 

OTCtre.TaM aMILnHTY.I\HOI'O npeoOpa30BaTeJIH, KaJIH0pOBK0:I! no 3JI6KTPOHaM, 

KOTOpHe B;It6HTH~HUHPOBMHCb no yrJiy BHJieTa H aHaJIH3:IJPOBaJIH(U, no 

HMnyJibCY HCKpOBHMH KaMepaMH). 

KatteCTBO MaTepHaJia H paOoTy cneKTpOMeTpa B UeJIOM MOXHO OHJIO 

oueHHTb no ttaCTOTe. BOCCTaHaBJIHBaeMHX CDOl:lTHll rr-e pacceHHH.II H no 

pacnpe,I\eJI6HU.IIM CYMKH m.myJII,COB .I\BYX BTOpHttHHX ttaC'rHU, n03HIU!Jlll 

TOttKH pacceHHH.II B Tpex npoeKUHllX' KOMnJiaHapHOCTH H :ztPFHM pac""'. 

npe,I\eJieHHHM. 

HH~OpMaUHH O paOOTe annapaTYPH HO pe~yJibTaTaX oOpaOOTKH a.oOl:l

THR Y.I\OOHIDI oOpa30M npe,I\CTaBJillJIHCb Ha ,I\HCn1ee H C noMOlllbD nettaTan111e

ro yctpoRcTBa.Ha110onee HarJIH,I\HHM ,I\Jill 00111ero KOHTponn Kauep OHno 

npe,I\CTaBJ16HHeHa ,I\HCnnee rpa~Httecxoa TOnonorHH coOHTHR.IlonHaH HH~Op

MaUHll,BH,I\aBaeMaH 3BM B KOHUe xruoi;on 3KCn03HUHH, CO,I\epxana nacnopr

Hl:le ,I\aHHHe ceaHca H rg·o O,I\HOUepHHX H O,I\HY ,I\ByMepHyn rHCTorpauMy •. 

3a BpeMH paOoqen 3KCll03HUHH 3KCnepHM6HTaJibHHn MaTepHaJI B 00LeJ&e 

2,5xI06TplfI'repoB OHJI sanHCaH Ha IIO MaI'HHTHHX JieHTax sana,itHOI'O 

cTaH,1!apTa •. 

B llOCJie,I\yn111en oOpaOOTKe MaTepHaJIOB axcnepID!eHTa· reoMeTpH'ieCKHMH 

a KHHeMaTll'leCKIDIH Iq)HT6PHHM/5r, 521 OTOopa CJiyttaeB rr-e pacceHHH.II .. 

0UJIO Bl:l:zt6J16HO OKOJIO 40000 C001:1THil, J\JIR:. onpe,I\6JI6HH.II ,I\ifcpql6p6HUHaJib

HOro cetteHH.II 01:lJIO HeOOXO,I\l!ldO BB6CTH nonpaBKY Ha HeH,I\88.JlbHOCTb anna-

paTypl:l H Ha H6,I\OCTaT1rn n!1orpaMM IlOHCKa C001:lTflR, 

ttaCTb CJiyqaeB MOrJia 01:lTb YTepllHa. 

H1-3a ItOTOpwt 

qeTBepTa.11 rJiaBa ,I\HCCepTaUHH nOCBitllleHa onpe,I\eJieH~V Me.TO,I\OM 

;40HTe-KaPJIO aOCOJIIJTHOR 3cpql6KTHBH0CTH cneKTpOMeTpa. K perHQTpauHH 

rr-e COOHTHR/53 , 54/_ B nepBOR ttaCTH ,I\aHHOR rJiaBl:I oOcyI,1ta1JTC.II Te BOn-
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pOCl:l paOOTH KOOp,I\l!HaTHHX ;neTeKTOpOB, KOTOpHe 0Ka3aJIHCb c~eCTB61!

HHMH B pea.nbHHX yaOBHJlX OilHTa npH onpe,I\eJieHHH 3ipql6.KTHBHOCTH cneK

TPOMeTpa. HeoOxo;nHMafi ,!\JI.II 8TOrO HH~OpMaUHil 01:lJia noJiyqeHa Ha OCHOBa

HHH aHMH3a 0001:lTHR, saperHCTpHpOBaHHHX B 8KCll6pHM6HTe. IlpoBe,I\eHHHe 

HCCJie;!J,OBaHHfi ll05BOJIHJIH C,I\6.IIaTb cne,I\yllDUie BHBO.I\li, HCnOJII,30BaHHlie 

B ,I\aJibHeRmeM npH MO,I\6.IIHpOBaHHH paOOTH KOOp,I\HHaTHHX ,I\6T6KTOPOB. 

I) 3qiq,eXTHBHOC7b HCKPOBoro npouelltyTxa H BepO.IITHOCTb perHCTpaUHH 

MarHHTOCTPHKUHOHHOI'O CJII'HaJia 38BHCHT OT ttHCJia ~OHOBl:lX TpeKOB, npo-, 

me,I\mHX qepes KaMepy. OcoOeHHO CHJibHO 8Ta saBHCHMOCTb npO.IIBJIHeTCil 

B HCXpOBHX KaMepax MaJIOro pasMepa (250 x250 MM2), 

2) 3qiq,eitTHBHOCTl> HCKpOBOR Ral,16pH no OTHOmeHHD K O,I\HOBpeMeHHOR 

perHCJftlUHJI .I\BYX 0JIH3KHX TpeKOB CYII!6QTB6HHO na.naeT C j'M6Hbm6HHBM 

paCCTOHHHfi M6llt.I\Y HIDIH B O,I\HOR H3 np06KUHR. 

3) ~JIB YtreTa KOppeJIHUHR, CBHSaHHHX c·xsMeHeHIDIMH ycJIOBHR paOOTl:l 

HCKpOBHX KaMep, ?aitHMH,Italt H3Mep0HH8 xaqe(lTBa padottett rasosoa 

CMeCH, HanpileHHH BHCOKOBOJibTHOI'O nHTaHH.II HCKPOBHX KaMep HT • .I\., 

UOlltHO pa30HTb .paOottpJ CT&'l'HCTHKY Ha OT,I\eJibHH0 rpynnH B QOOTBeT

CTBHJf C OTHOmeHHeK a~itieKTHBHOCTeR nOHCKa . c.OOHTHR ,I\Bj'Mfi nporp&U(aMI( 

pa3JIBttHOH CTeneHH CJIOlltl!OCTH. B ,I\aJibHeRmeM npH MO,I\eJIHJ)OBaHHH paOOTH 

cneKTpOMeTpa. OHJIO HCilOJib30BaHO II T8KHX rpynn. 

4)_Ilo ;naHHHK o ~OHOBOR sarpysKe nporropuHOHaJibHl:lX KaMep Y.I\aeTC.II 

aKKypaTHO BOCCTaHOBHTb peaJibHYD HHT6HCHBHOCTb H cpe,I\Hee qucJIO iI!OHO

BHX TPBKOB Ha O,I\HH sanycK HCKpOBHX KaMep B Kallt,I\OM OT,I\eJibHOM ceaHce. 

Pacnpe,I\eJI6HHe ttHCJia ~OHOBHX TpeKOB 0JIH5KO K nyacc_oHOBCKOMy. 

iJI.11 onpe;neJieHH.II 3~~6KTHBHOCTH cneKTPOMeTpa MeTO,I\OM MOHTe-Kal)JIO 

pa3Hl'pHBMHCb aKTH pacceHHIDl Il-M630H0B Ha 3JI6KTpOHax, BOCnpOH3BO:ZJ.H

JIHCb TpaeKTOpHH ttaCTHU, yqacTBYlllllHX B peaKUHH. IlpH 8TOM Y,'IHTHBaJIOCb 

.I\H~epeauHaJibHOe ceqenxe (~opuy.11a I) npouecca, Maoro1q>aTaoe pacce.11-

HHe qacTHU, Pa.itHaUHOHHHe noTepH 3HeprHH 3JI6KTPOHa, reoMeTpH.11.ycTa

HOBKli H CHCT6Ml:l cqeTttHKOB, YtlaCTBYDIIIHX B sanycxe., peaJibHHe napaMeT-
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PN nepB'iNHOrO ny'!Ka. B COOTBeTCTBJIH C !pOHOBNMH yc.nOBHHMH, HMeBmDH 

MeCTO B 8KCnepHM8HTe, pa31iI'pl:lBaJIHCL H BOCCTaHBJIJIHBMHCh TpaeKTOpHH 

!pOHODNX TpeKOB H !p0HOBH8 HCKpH B cneKTpOMeTpe. 3aTeM MO~e.nHpOBa.nacL 

pa6oTa ~eTeKTHJ>YDmen annapaTypu. B pesynLTaTe Ha uaraHTHYD 

neHTY sanHCHBanacL xoop~HHaTHas HHipopwauna, cooTBercrBynmas 

peanLHHM ~aHHlill, perHcrpHpyeMHM B axcnepHMeare. 3arew 

ara HH~opMaUHfl oOpaOaruBanacL reMH xe caMHMH nporpawauH 

reoMeTpH1!eCKOro H KHHeMaT'iJlleCKOrO B0CCTaHOBJI8HHH C06HTHH, KOTOpHe 

6u.nH HCilO.nLSOBaHH ]J)IH o6pa60TKH 8KcnepHMeHTMLHHX ~aHHHX. 0TH0fil8HHe 

'IJHC.na COOHTHH, Ha~eHHHX Ha 8TOM reHepll'pOBaHHOM MaTepua.ne, K HX 

no.nHOMy 'IJHC.ny ~aeT Be.nH'IJHHY 8(plp8KTHBHOCTH cneKTpOMe~pa. 3Ta aipipeK

THBHOCTL 3aBHCHT KaK OT Ka'IJeCTBa paOOTH ycTaHOBKH, TaK HOT KatreCTBa 

nporpaMM, paspa60TaHHHX ]J)IH IlOHCKa H ~eHTH!pHKaUHH C06HTHll. CpaBHe

HHe xapaKT8PHCTHK peaJILIWX H reHepHpOBaHHHX C06HTHH IlOSBO.nHJIO 

YTO'IJHHTL napaMeTpH MO~enHpynmeR nporpaMMH. 

IlpH reHepHpOBaHHH C06HTHR BCH 8KCnepHNeHTMhHaH HH!pOpMaUHH 

6u.no pas6HTa Ha OT~e.nhHHe rpynnu. ~.nH MOAe.nnpoBaHHH xaz,non rpynnu 

HCil0.llL30BaJIHCL HCXO~HHe AaHHH8, no.ny'!eHHHB no 8TOR rpynne peaJihHHX 

C06HTHR. reHepHp0BaHH8 IlpOHSBOAUOCh ]J)IH pa3.nH'IJIWX 3M'IJeJ!HR cpe~Hero 

'IJHC.na !pOHOBHX TpeKOB B cneKTpOMeTpe - A B AHana30He OTO AO I,6 C 

maroM O,I. B pesy.nLTaTe o6pa60TKH aToro NaTepHa.na nporpaMNaMH IlOHCKa 

II-e c.nyqaeB onpeAe.n.ffJiaCh aip:peKTHBHOCTh ycTaHOBKH npH !pHKCHpOBaHHOM 

3Ha'IJ8HHH !pOHOBOR sarpy3KH. 3H8'18HHH 8!p!p8KTHBHOCT8R 3aT8M !pHTHPOBa

.nHCh saBHCHMOCTLD £!Al= A+ BA+ CA2 , 11 ]J)IH Ka2!,Iloro ceaHca HS AaHHOll 

rpynnu onpeAe.n.ffJiaCL 81pipeKTHBHOCTL cneKTPONeTpa no HH,lU!B~YaJihHOMY 

SHa'IJBHHD AB 3TOM ceaHce. ~.nH onpeAe.neHHH cpeAHeR 8!p!p8KTHBHOCTH 

cneKTpOMeTpa B 8KCnepHM8HTe AaHHHe no BCeM ceaHcaM 01:U!H B3BemeHH B 

COOTB8'1'CTBHH co CTaTHCTHKOR MOHHTOPHHX OTC'IJeTOB B KB.ll!,ItOM ceaHCe. 

IIo.ny'leHHaH TaKHM oopasoM aipq,eKTHBHOCTI, cneKTpOMeTpa OKasa.nacL paB

HOH 0,94. 
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IIo HalllIDl oueHKtlll, CHCTeKaTH'IJ8CKaB omHOKa B onpe~eneHHH 

8TOR BB.n'INHHH COCTaB.nHeT OKO.no O,I5(I-£), T.e. paBHa 0,009. 

3aBHCHMOCTL 3(plp8KTHBHOCTH cneKTpOMeTpa OT cpeAero 'IJHC.na !pOHOBHX 

TPBKOB ]J)IH OAHOR HS THnH'IJHHX rpynn CTaTHCTHKH npHBBABHa Ha PHCYH-

:ice I. Cn.nOCIHOR .nHHHell YKa.SaHH qJHTHpOBaHHHe AaHHHe ]J)IH HaH6o.nee 

8ipq!8KTHBHOR nporpaMMH nOHCKa C06HTHR, nyHKTHI)HOR - ]J)IH MeHee aipipeK

THBHOll nporpaMMH. lls pHCYHKa BH,ltHO, qTo aipipeKTHBHOCTh cneKTPOMeTpa 

Il8A88T C yBe.nnqeHHeM !pOHOBOR sarpy3KH. 0]1.HaKO AaEe npH OTCYTCTBHH 

ipOHOBOR sarpysKH 3!p!p8KTHBHOC'fh He ]J.OCTuraeT loo%, qTO CBHSaHO cnoTe

pen C06HTHR Hs-sa MepTBQro BP8M8HH c~eMHHX ]J.aT'lll'.KOB B HCKpOBHX 

Ka.Mepax TpeTLero 6.no:ica/42/. 

HaMH 6WIO HCCJIBAOBaHO TaKJte noBeA8HH8 acp~eKTHBHOCTH cneKTpo

MeTpa B saBHCHM~CTH OT nepeAaHHOrO HMny.nbCa q2• 

PacnpeAB.nBHHe no nepeAaBaeMOMY HMny.nbCY CBHme 40 000 C06HTHfi 

rr-e pacceHHHH, BUAe.neHHHX B AaHHOM OilHTe, 6u.no HCnpaB.neHO TaKJre H 

Ha ]J.pyrHe 8!p!p8KTH, yqHTHBaDmHe norpemHOCTH annapaTypu, yc.nOBH.ll npo

BBABHHH onuTa, Ha ipOHOBHe npoueccu H np. Bcero 6u.no paCCMOTpeHr. 2G 

nonpaBo/55 , 56/, HS HHX 14 npeACTaB.neHH KaK 3aBHCHM!:i8 OT q 2 H 12 -

KaK H83aBHCHMH8, B pesy.nLTaTe 8THX pacqeTOB 6u.no BH'IJHC.neHO 8KCnepH

MeHTaJILHO8 AHqxJ!epeHUHMbHOe ceqeHHe doF/dq. 

lHipipepe111.tHMLHOe ceqe11He ]J)IH TO'IJ8'1Jl!OrO IlHOHa do,-/ dq 6u.no BH'IJH...; 

c.neHO B pa60Te/57/ c yqeTOM pea.nLHHX yc.nOBHll 11amero 8KCnepHM8HTa. 

~pKipaxTOpH nHO!!a Fi(q2) 61:i.nlf no.nyqeHH nyTeM Ae.neHHH HSMepeHHOro 

Hal,IH ceqeHHH dB";/ dq Ha BHqHc.neHH08 dfh/:Jq. TaKHM o6paSOM OWIH 

onpeAe.neHN 4>opK4>axropH jF:rl A.nH nepeAaBaeMux mmy.nLCOB OT O,OI'.38 

AO O ,035'.3 (raB/c)2 / 5G/. q,opwcpanopH annpOKCHMHpOBaHli KPHBOR B~a 

IF1rl2.= 11 + ~q2)2 ' ( 4) 

KOTOpaH COBilaA88T C cpOpMy.non, c.ne]J.yDmen HS npoCTOR p- AOMHHaHTHOll 

MOAMH. B npouecce ipHTHpOBaHH.11 ipopKipaxTOPOB no.nyqe}I c.ne]J.ynmun 

pesy.nuaT: 
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<rJ> = (0,6I t 0,I5) F~ (5) 

IlpHBe;neHHali OmH6Ka liBJllieTCli no.nHOR, ,ltOMHH:lfPYDillHR BKJia,lt B Hee ~

BHOCHT CHCTeMaTH'teCitali norpemHOCTb. CTaTHCTH'leCl<.ali omH6Ka paBHa 

2 0,0'.3F. 

CpaBHeHHe pesy.nbTaTa (5) co 3HaqeHH8M pa,ltHyca, OXH,D;aelWM no 

MO,Ite.nH BeKTOpHOR ,ltOMHHaHTHOCTH,,itaeT 

<r~>/<r.J...>= I,54 t 0,'.34 •. (6) 

TaKHM o6pasoM, cpe.itHeKBa;npaTlf4HHR Pa.itHYC Il~Mesona, onpe.ite.neHHHR 

B sxcnepHMeHTe no ynpyroMY rr-e paccenHHD npH aneprHH nepBJNHoro 

nHOHa 50 raB, B, npe,1te.nax no.nyTopa cTaH,ZtapTHHX OTKJIOHeHHR cor.nacyeT~ 

Cli C B8JIHqHHOlt, OZH,ll;88MOlt no MO,?te.nH ,ltOMHHaHTHOCTH p-Me30Ha B 

q>OJ)Jlq>rutrope- nHOHa • 

Ha pHCYHKe 2 BMecTe C pesy.nbT8TaMH H3MepeHHR F'.JT B peaKUHJIX 

no a.neKTpOp0Jl,D;8HHD nHOHOB noMellleHH ,?tBe TOqKH H3 ;n~naTH 'ABYX, 

no.nyqeHHHe B HameN OnHTe npH nepe.itaHHUX HMny.nbcax O,OI90 H 0,0'.35'.3 

(raB/c)2• li3 PHCYHKa 2 MOEHO C,?te.naTb BHBO'A, qTO HamH peSYJ!bTaTH B 

npe.ite.nax omH6KH cor.nacynTCli c noBe.iteHHeM <I>opwq>rutropa n-uesoHa, 

CJl8,?tYDilllW H3 peaKUHR a.neKTpOpOll,D;eHHli nHO~OB npH cpaBHHTe.nbHO 

60.nbmHx nepe.itaBae~Hx HMny.nbcax/29-321, 

IlOliCH8HHR K npone.1t1pe BHqnc.neHHR q,opwq,axropoB, HX annpOKCHMa

UHR H 06Cyll,D;eHHe pesy.nbTaTOB cocraBJIHDr ClO,?tepEaHHe nnTOR r.naBH 

.ztHCCepTaUHH. 

OcHOBHHe pesy.nbTaTH, no.nyqeHHHe B ,ItHCCepTaUHH,MOEHO xpaTKO 

Cq>OpMy.n:lfPOBaTb c.ne.itYDillHM 06pa30M. 

I) Ha 3Tane npoeKTHPOBaHHR OilHTa 61:1JIO BHnO.nHeHO MO,lt8.n:lfPOBaHHe 

nponecca ynpyroro rr-e paccenHHn, c noMOillbD KOToporo 61:1JIH pemeHH 

TpH c.ne.itYDillHX BOnpoca: a) OilTHMH3aUHli pacno.nOE8HHli annapaTypH; 

6) BOnpoc O He06XO,ltHMOR CTaTHCTHKe Il-e C06HTHR; B) 3aBHCIDIOC'lll, 

OmH6KH Pa.itHYCa OT anrrapaTypHHX H_,?tpyrHx rrorpemHOCTen rrpe,1tno.naraeMOH 

YCTaHOBKH. B pesy.nbTaTe pacqeTOB c.nOEHJIOCb onpe,1te.neHHOe npe.ztCTaB-
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.neHHe O Tpe6yeMOR arrnapaType H MHHIDla.J.lbHOR CTaTHCTHKe, He06XO,ltHMOH 

.it.nn Toro, qT06H H3MepHTb Pa.itHYC C TOqrroc~bD O,I q,epMH. 

2) IlpH no;nrOTOBKe H npOB8,lt8HHH padoqeR SKCil03HUHH ycTaHOBKR 

61:1JIH paspa60TaHH H HCilO.nbSOBaHH 110H-.naRH"-nporpaMMH ;zt.llli 3BM HP2II6B. 

IlporpaMMH npe.1t1CMa~p:m3a.nH BHnO.nHeHHe KOHTpo.nn pa60TH c.ne.1t1DlllHX 

s.neNeHTOB ycTaHOBKH: a) HCKPOBHX n nponopnHOHaJibHHX KaMep, 6) CUHH

THJI.nnnnoruwx cqeTqHKOB H 6HCTpOR s.neKTPOHHKH, B) qapeHKOBCEHX cqeT

qHKOB no.nHoro nor.nollleHnn. Ilporpawa noncxa codHTHR Il-e paccenHHn, 

pa60TaBmag BO BpeMli Mellt,1ly UHK.naMH YCKOPHTB.nli, ;naBaJia neHHYD HHq>Op

M8UHD O pa60Te K8.K OT,?te.nbHHX ys.nOB Y~TaHOBKH, TaK HO XO'Ae 

SK(lllepHMeHTa B ne.nou. 

'.3) Ha STane o6pa60TKH rro.ny'lBHHOro MaTepHa.na NeTO'AOM MOHTa-Eap.no 

onpe'Ae~eHa a6CO~DTH8Jl aq,~eKTHBHOCTb cneKTpOMeTPa K perncTpaUHH 

n-e c.odaTHR, Ewin onpe.1texeHH xapaKTepHC?HKH 'A8T8KTOpoB, 
BOCCTaHOBX8Hli HCTHHHHe ~OHOBNe YCXOBHH OilHTa, CMO,lt8XHpOBaH pac

CMaTpHBaeMHlt rrpo~ecc C yqeTOM pa60TH HCKpOBliX H nponopnxoHaJlbHHX 

Kallep H MHOrHX .1tpyrmr 3<pql8KTOB. 3<pql8KTHBHOC?b cnexrpouerpa 0Ka3a

xacb paBHOlt 94%. 

4) Ha 40 THCnq C06HTHR n-e pacceaHHli c y<reTOM neo6xo;n~HX non

pa.BOK BnepBue B aKcnepHMeHTe Taxoro THrra dHJI BHqnc.neH cpe;nHeKBa

.itpaTH'IHHR 3.neKTpOMarHHTHHR PB,llHYC IT-Me30Ha, SHaqeHHe. KOToporo He 

npOTHBOpe'IHT OEH.itaeNOR TeopeT!NeCKOR llBJ1H'IHH8 H cor.nacyeTCli C pe

sy.nDTaTaMH ,?tpyrHx 8KCnepHM8HTOB. 

Ocmo»HHa pesy.nbTaTH 'AHCCepTanHH ony6.nHKOBaHH B pa6oTax127• 
49 ,5o, 53 ,54 , 56/, a Taue ;no.noaeHH Ha COBelllaHHH no nporpaMMHpOBaHHD 

H MaTeMaTHqecKHN MeTO,ltaM pemeHHR q>HSIN8CKHX 38,ltaq (ly6Ha,I97'.3) H 

Ha XYII Mell,D;yHapO,?tHOR KOH~epeHUHH no q>H3HKe BHCOKHX 8HeprHR 

(]OH,llOffi,I-IO HD.nli I974). 
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Pxc.I. 8aBHC10!0QTI, atM>eRTHllHOC!l'H cneKTpOMeTpa OT Qpe,ItHero qHC~a 
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