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06'beAHHCIIHOrO HIICTliTyTa JI)~Cpll !.IX liCCIIC).\OBaiiHH 

Hay'-IHhiH pyKoBOAHTenh: 

KaHAHAaT <J>HOHKO-MaTeMaTH'-ICCKliX HayK A.B. Tapacou 

O<f>H~HallhHLie OIIIIOIICHThi: 

AOKTOp <J>HOHKO-tlaTeMaTH'-ICCKHX HayK, IIpO<J>eccop 

KaHAHAaT <f>HIJHKO-MaTeMaTH'lCCKHX HayK 

C.M. KopeH'-IeHKO 

A.H. IlpoKo<J>heB 

BeAyll.lee nay'lHO-HccneAOBaTeJILCKOC Y'' pe>KAeHHe: 

linc;rHTYT <f>HOHKII BLICOKHX auepntii (r. Cepnyxoo) 

3all.IHTa 1.\HCCCpTa~HH COCTOHTC.H " · 
11 1995 1'01.\a B 

___ · '-l.acoo na IJaceAaHHH Cne~HaJIHt:mpooanuoro cooeTa ,IJ,-047.01.03 npH 

Jla6opaTopHH .lii.\CpHblX npo6neM 06'hCAHHCHIIOI'O HHCTHTJTa .HI.\CpHbiX HC

CIICAOBaHHH1 r. ,il,y6na MocKOBCKOH o6nacTH. C AHCCepTa~HeH MO>KHO OOHa

KOMHThC.ll B 6H6nHoTeKe Oli.Hli. 

AsTope<J>epaT paoocnan " " 1995 r. · 

YYeHblH ceKpeTaph Cnet~HaiiHilHpooannoro coneT~ of~ 
AOKTOp <f>HOHKo-MaTeMaTHYeCKHX nayK, npo<J.>cc/'1>' IO.A. BaTycos 

1 06~aJI XapaKTepHCTHKa 

AKTJallhHocTh npo6neMhi. B cospe 

perHcTpa~H.H H paoAenenHe '-laCTH~ no CK 

BHIIOBa- 'lfepeHKOBa (liB'lf) .HBII.HCTC.ll 01.\ll 

MeTOAOB. PacYeT YepeHKOBCKHX cneKTpc 

IIOIIJ'lCHHhiX C HX IIOM0Il.lh10 1 BhiiiOIIH.HC1 

TaMMa - <PpanKa. 

PaopewenHe YepenKoscKoro cneK1 

CMhiM
11 

yrnOBhiM pacnpeACIICHHeM liB'lf 

CTBYIOT "annapaTHaJ! <J>yHKl.\H.ll 11 CIICKTJ: 

pannellhHhiH MOHOIJHepreTH'-IHhiH IIOTOK 

reTHYeCKHH pa.o6poc ny'-IKa. B pac'-leTaJ 

Tpos, nocTpoeHHhiX AII.ll perHCTpal.\HH 0,11 

l'HH OCHOBHYIO p01Ih HrpaeT YepeHKOBCK. 

He6peraeTCJI BOaHMOACHCTBHCM YaCTH~ 

npH paccMoTpeHHH yrnosoro pacnpe,n;en 

HOB CTaHOBHTC.ll JICHO, 'ITO B peoynhTaTe 

paAHaTope yrnosoii: pa.o6poc HOIIJ'-ICHHJI J 
MO>KCHHC '-laCTHl.l MO>KCT CTaTh AOMHHHp: 

peweHHJI cneKTpoMeTpa. Bonee Toro, Hcc 

HMOACHCTBHJI '-laCTHl.l c paAHaTopoM ua p; 

MeTpa cTaHOBHTC.ll aKTJallhHhiM H All.ll o 

'lCCKaJI CXCMa CIICKTpOMCTpOB CTpOHTC.ll 

B AHCcepTal.IHH paccMoTpeHhi oonp 

CIICKTpOMCTpOB C J'ICTOM MHOrOKpaTHOr< 

s paAHaTope, y'-leTa BKIIaAa yrnosoro H : 

B Ha6JIIOAaeMOC pacnpeACIICHHC H Ha npH! 

C KOMIJCHCal.IHCH AHCnepcHH IIPOACMOHCT. 

CKHX CHCTCM CIICKTpOMCTpOB. 

I.l;enh pa6oTbl. MoAenHposanHe "K< 

11pH6opa H o6paOOTKa peOJIIhTaTOB HOMe 

TOHOB. MoACIIHposanHe "npH6opa AII.ll c 

AHCH aneprHH H uanpasneHH.ll npoTounor• 

HOMepeHHH. lioy'-leHHC BOOMO>KHOCTCH <fJ 
:31ICKTpOHHO - OIJTH"iCCKOro npeo6pa.ooBa'I 

pacnpeACIICHH.li liB'lf OT BhiBCACHHOro n: 

Pac'-l.eT yrnosoro pacnpeAeneHHJI liB9: c . 

B paAHaTope. Pac'leT yrnosoro pacnpeAell< 

IJOTCph :3HeprHH H MHOI'OKpaTHOrO pacce. 

CIICHHC BKIIaAa yriiOBoro H :3HepreTH'-ICCKC 



Hena B Jla6opaToimn JIAepllbiX npo6neM 

oro HIICTIITyTa JI)~C'pllhlX HCCflCAOBaliHH 

; 

,' 

Hay'IHbiH pyKoBOAHTCnb: 
A.B.·TapacoB 

O!J>uu;uani.Hbie onnoHenThi: 

~ HayK, npo<ileccop ·C.M.·Kop~H'ICHKO 
A.H. llpoKo!J>beB 

Ho-uccneAOBaTenhCKOC y•lpC)I<J~Cime: • 

!J>uoHKll BhiC6KHX o11cpruii . (I' .. Ccp,iiyxps) 

HH COCTOHTCJI " . 11 · 1995 l'OAa B 
Cneu;uanuouposiumoro coseTa ,IJ,-047.01.03 npu 

npo6neM 06'hcAHH~Hl101'0. HHCTHTyTa JIACPHhlX HC

MocKOBCKOH o6nacT~- C AHccepTariueii MO>KHO oo1-1a~ 

" " 1995 r. 

•· . - lloro conei'a ~;;;~ r . . " . 
K, ~po<J>cc/'A)' .· IO.A. BaTycoa 

.. 

1 06m;a.a:;xapaKTepHcrrHKa pa6oT:bi. 
·~ (< ::-,~ ·;,·~::.-' --,; ~ .. ~;·:.,_· J>;~ _:,.;.;:,.:':..' 

AKTya;ibliOCTh' npo6neMi.I: B COBpeMeHiiOH tlKCnepn:r.f~~~~bH<lH !J>n:on:Ke 

perucTpau;itJin panAeneHn:e qacTn:u;'rio cKopo~i.iM c n~M~Hu;bro n:ony'IeHn:~Ba
nnnoBa -lfepeHKona (HBlf) JIBnJieTCJI OAIIHMno Han6onee pacnpocTpaHeHHhlX 

MeTOAOB. Pac'IcT 'IepeHKOBCKUX cneicTpoMeTpoB n: o6pa6oTKapeoynhTaToB, 

nony'lcHHhlX C HX IIOM01IU>I01 BhlllOJIHJICTCJI; KaK npasn:no, B paMKaX Teopn:n: 
TaMMa.~ <l>paHKa: "co•··~' ·,; ' ' ;•-,••rr•"i .. 

·, PaopelileHne 'IepeHKOBCKoro cneKTpoMeTpa • onpeAeJI.lleTCJI 11 Ha6niOAa

cMhiM11. yrnOBhiM pacnpeACflCHHCM llBlf, B; !J>opMHpOBaHUH KOTOporo 'yqa

CTBYIOT "arrrrapaTHaJI IJ>YHKJJ;ll.ll 11 • CIICKTpoMeTpa .(peaKJJ;H.ll rrpn:fiopa Ha rra

pannenhHhiH MOHOOHepreTH'IHhlH IIOTOK 'laCTHU); a TaK>Ke yrn6BOH H OHep

reTH'ICCKHH pao6poc ny'IKa: B pac'leTax arrnapaTHOH !J>yHKu;nn: crreKTpoMe-. 
' ' ' ~ ~ 

Tpos, rrocTpoeHHhlx An.ll periicTpau;n:n: OAHooap.liAHbiX·'IacTn:u; nhicoKn:x oHep

rn:ii: OCHOBHYIO pOnh :urpaeT. 'IepeHKOBCKaJI AHCIIEipCH.ll n:, KaK npasn:no, npe-. 

ue6peraeTC.ll BnanMOAeHCTBUcM ,'laCTUJJ; c paAnaTopoM: :9AHaKo; HarrpnMep, 

npn: paccMoTpeHn:n:: yrnosoro pacrrpegenenn:JI; If}31f. oT: MHorooap_.liAH!>'rx ,no~ 
HOB CTaHOBl:ITC.ll'.liCH01 :'fTOB peoynhTaTe yrrpyri:IX H Hcyrrpyrn:X npou;ecCOB B 

pagi:IaTope yrnosoii: pao6poc n:ony'leHn:.ll ysenn:'Il:ll3aeTC.ll nacTonbKo; 'ITO Top

MO>KcHI:Ie ,'IaCTI:IU MO>KcTCTaTb.AOMl:IHI:Ipyroiu;I:IMIJ>aKTOpoM' rrpn: ciu;eH~e pao-

' pelileHH.ll crreKTpoMeTpa.'Eorree Tor_o; uccnegosa~I:Ie snn.liHU¥ nppu;eccos no a

'l:IMOACHCTBI:I.ll 'IaCTHJJ; C pagi:IaTopoM Ha paopeilleHne 'IcpcHKOBCKoro cneKTpo-' 

MeTpa .. CTaHOBl:ITC.ll 'aKTyaJibHbiM l:l · gn~. OAH03ap.liAHhiX:'qaCTI1Q·, KOrga' OIITH-

qecKa'H. cxeMa' cnekTpoMeTpOB. CTpOHTCJI c KOMIIeiicall;I:IeH' Al:ICIIep ciin:,. . ''f. 

B gi:IccepTau;n:I:I paccMoTpcHhi sorrpochi pac'IeTa arrnapa'illoii !J>yiii(u;iiu 
- ' • ' • -:: ... , ~-··- ~ - > : • ~ 

crreKTpoMeipon c y<'ieToM Mnoroi<paTHoro pacce.Jinn:Ji II TopMo~eH'u:.ll <~acTI:IU 
s· pagnaTope, y'leTa BKnagivyrnosoro II aiiepreTu'Ieciwrci pai36poca ~acTin~ 

s ua6n10g~eMoe pacrrpeg~ne'lin:e I:I na rrpnMej:>e gs~x qep~~ioscKn:x ri{ni6bpos 
', . ~, . ~ 'u .~~ :, - ., __ - ·~.-· , . ·~'; .~' :-' -.-_ ··:·< ·, 

C KOMIICHCaJJ;I:ICl:l Al:ICilcpCHl:l npogcMOHCTpHpOBaHO MOgenn:poBaHI:IC OIITH'IC-
CKHX Cl:IC~CM' ~llCKTpOMcTpo~': • .. . · '·;: ;, 1 .. , . 

· IJ;em/pa6oThl. · MogeJii:Iposa~ire' "KoM6I:Iun:posaiiHCiro" .'JepenKoBcKoro 

rrpi:I6opa u o6pa6oTK~ peoyrrhT~ToB n:o~epe~n:.ll cpegneii: ~Heprn:u rry'IKa rrpo-· 

ToHoB. MoAenuposaHn:e "rrpri6opa · gn.ll ognospeMeHuoro orrp{w~neuir.JI cpe

AHeii' mie~rn:u u. mirrp~~~eirii.ll ripoioHH'oro rryqi(~", o6pa6oTKa peoyn~TaTo:B 
Im.Mepeai:I'ii:: IIoyq~uile /BooM:o)Kuo~Teii; !J>6ToperucTpaiopii:· cocT.a.llrQero · mi 

tlmiiTpon~o ~ orrTn~ecKoro rrpeo6panoBaTen.ll nAiic~eK;cipa gii.JI iia6m~geHn:.ll 
pacrrpegerreHn.ll::: HB:9: •.. ~;~ Bhlseg~u'H,~ro rry'.Jia. rrpo~ollos • !J>aooTpoua:JlHII;:~::::.. ____ .-~ 
Pac'IeT y~rrosoro pa~rr-pegen~HI:I.ll HB_q c yqe'.roM: noTeph oadpri:In: 'IacTn:~eii 
n paAHaTo'p'e~P,ac~~~ yrnosoro pacrrpe~~JICHI:l.ll llBlf c Y'I~TOMOAHOBpCMCH~O 
rro:rephaueprn:u .n:. MHoroipaTHoro :paccC.liHH.ll. qacTn:u; n pagn:aTope .. Bhl'IH-

~neuue ~KiiaAa> yrrr~soro ·.il :mepr~TI:I~~ci<o;o · pao6poca qacTn:u; s ua6n10gae-

f. 
.............. .., ... ,~.;.r- ... .,..-_..__...,_._"::,.llr_-.o.-..L.t,;_"""""~~ 

t,l.~~. c<Ar;.~~ •. .:. ·:· ·._ '!'t-,'r;··~ ....... '$•-!:..o: .. :r·•:-t I. 
{\ •. .,.,,_,;,,., >'<•"•Ollf·,>'"'~'-lj~ l~ 

U U!!:~~i~-;~~·:l; ~Y~C ;G;.:J;:it~:,: .. ~ ~ 
IJ ~~' i"' f'·' , .•...• ,._,' ,• ~ 
~ ~~~-~~~t.t£i:ilJ _; e::..rt:-\ ~ .. ~ ~.:--....._. 



MOe pacnpep,enemre Imny:'feHII.li. 

HayqnaJi HoBmma. Ilpep,no)KeH II peaniinoBaH cnoco6 Mop,emrpoBaHH.li 

onTIIqecKoii CIICTeMhi ,II o6pa6oTKH ~penynl,TaToB p,n.ll "Ko~6mmpoBannoro" 
qepeHKOBCJ(Oro npn6opa II;''npu6opa p,n.ll o;n;nciBpeMennoro ImMepenn.li onep-

riill II nanpaBnenn.li nyqKa npoToHoB". ~ 
IloKanano, qTo cpoToperiicTpnpyiOIUa.ll cucTeMa, cocTaBneHHa.JI.nn oneK

Tponno - onTIIqecKoro. npeo6panoBaTen.li na MHKpoKaHanhnoii: nnacTnHe II 

p,ncceKTopa nonBon.lleT B Teqenue o;n;noro MaKponMny,nhca ycKopnTen.li na: 

6n10p,aTh pacnpep,eneniie qepenKoBcKoro nnnyqenu.ll p,n.ll. nyqKa npoTOHOB co 
. 8 . 

cpep,neii: IIHTeHCHBHOCThJO 10 npoT / ceK. .. " 
BnepBble nonyqenbl cpopMynhl p,ri.ll yrnoBoii ,nnoTnocTn J!IB'tf. c yqeToM 

TopMO)KeHII.li qacTuu; B pap,naTope. IIpep,cKanan ocpcpeKT nnMeHeHII.li cpopMhi 

yrnoBoro pacnpep,enenn.JI~ qepeHKOBCKoro IInnyqenn.li~T.li)KenhiX nonoB. B naBII-

CIIMOCTII OT IIX nap.llp,a II OHepriiii.~ ·. ·; . 

~ BnepBbie nonyqeHhi cpopMynhl, onnchiBaJOIUUe yrnoBoe pacnpep,enenue 

qepeHKOBCKoro IInnyqeHH.li cs:'feTOM .TopMo)KeHll.li II· M:f'toroKpaTHoro pacce.ll-: 

HII.ll _qaCTIIIJ; B pap,naTope. 

IIony~eHhi Bhrpa)KeHII.li,:onucbiBaJOIUHe BKnap, yrnoBoro u. onepreTIIqe

cKoro _pan6poca qacTu_u; B_Ha6niOp,a~Moe. pacnpep,eneHue unnyqeH~.li. 

~IIpaKTWieCKa.ll u;eHHOCTh. Ilp~P,ITO)KeHHble CTIOC06bl o6pa60TKII TIOtJBO-; 

nnmcnoBblCIITh ToqHoCTh onpep,eneHU.li cpep,Heil oneprnu .u· yrna nap,eH:H.li 

ny~Ka.Ha pap,IIaTop. . . . > , , , ..... 
·.: ~ IIonmKUTenhHhin penynhTaT Hcn~Ta'nHii -cpoToper:ucTpHpyiOmeii: · cHc

TeMbl TIOtJBOITHT ..flepellTH flaOneKTpOHHYIO MeTOP,liKY npH,HtJMepeHIIII cpe-

p,Hell OHeprHII. , 
~· • • ' - < ·; 

8cpcpeKT HtJMeHeHH.li cpopMhryrnoBoro pacnpep,eneHH.li MB'tf. T.li)KenhiX 

HOHOB B l)aBUCHM~CTli O_~ UX nap.llp,a p,aeT HOBYIO BOtJMO)KHOCTh UP,eHTIIcp!IKa

IJ;IIII TIIna Hona~ no yrnoBoMy pa.:J6pocy qepeHK~BcKoro nnnyqenii.li .. 

. <Pop~ynhi ~n.ll yrnoBoro pacnpep,enenn.ll ~B'tf c yqe;oM TopMoMeHU.li u 

MHoroKpaTHoro pacce.liHII.li qacTIIIJ; B pap,uaTope nonBon.liiOT. paccqnThiBaTh 

annapaTHYIO cpyHKIJ;UIO _u. pan_perneHHe qepeHKO~CKIIX CTieKTp~MeTp_oB MHOrO

tJapJ!P,HhiX. qaCTllii· 
~ Bhrpa)KeHn.li, ~nHchmaromne Iia6niOp,aeMoe pacnpep,eneHue qepeHKOBCKo

ro HnnyqeHU.li c yqe!OM yrnoBoro H onepreTIIqecKo"ro pacnpep,eneHU.li qacTuu; 

B nyqKe p,aiOT BOtJ~O)KHOCTh HtlMep.liTh BMecTe co cpep,Heii oneprueii: qac~UI1 

OHepreTIIqecKIIn p;p6poc nyqKa. 

ABTop · naiiiUIIIaeT:. 

1. Panpa60TKY MeTop,a II. conp,aiiii~ nporpaMM P,IT.ll o6pa6oTKli penynhT~~ 
:~TOB IItJMepeHIIll cpep,Hell OHepriiii nyqKa TipOTOHOB C llOMOIIIh!O "Kd~6H- • 

HIIpcmanHor~ qepeHKo~ci<oro np116opa" II "npu6opa p,n.ll 6gn6~peM~Ii~ 
~ . . 

2 

j ) 
I 

·j 
\' 

I 
I 
I 

i 
I 
l 

I 
I 
I 
' 
I 
I 
I 

i 
'I .. 
. I 
i 

I 

noro unMepeHU.li cpep,Heii oHepruu n HanpaBneHII.li" .. 
.f , ' ,'; . ~ I .' , ,• •, ~; •.,, • l · •' I<, t . . , •''" ~ ~ ,._ ' : '-. • .· ' · · • . . ' 

'' 2. ·. 'IlodaiioBKY u penyrii.TaToKcnepul\fewra no ila6niriA~iiliiD' yrno~o'ii JirioT~· 
: HOCTU J!IB'tf OT ny<li<:a·npo;oiios'c' no'MOIIIhiD; <f;oTo~neKTpOHH~ll 1 M~~6:::' 

"'P,UKU. . •:~:::" ·•~ , .. ~ >· ><L ··: .~_~. ·.'(,. ~~ ... ·;:;.l 

3. ~enynhTaT. TeopeTuqecKoro uccnep,oBanu.JI. qepeHKOBCKoro Hnny_qeHII.li 

. . T~)KeiThlX -IIOHOB. 8cpcpeKT tlaBIICUMOCTli cpopMbl yrnoBor6 pi~rip~p,ene-
;J1~~-HB~oT:·~~ap~~a·,ll~Ha •. , ., · . L.> ~;:}L; ·~··.'~ ::.·:::,_, :~ 

4. PenynhTaT Teope~uqecKor'b paCCMOTpeHit1:' qepe~K~BCKoro' nnny.J~iiu.ll 
TJI~enhix' na:p.H)Keilu'I,ix ~ic:rm:{c yqeToM: HX Top~o)KeH~.ll it1u'!o~roKpaT-

.Horo p~cceJin~.ll's p;;giia:iop.e. ~ ~ . . . / /~ . 
'" .~ I :;. _' ; > '': ;: ,· ~ L• , •. 

5. MeToguKy pacqeTa,Ha6niOp,aeM'oro pa~?p~p,eneHH.ll cneK,~PO~~;rpa. 
-~.;·-._·n -~,l;: __ .,_ , , -n~ , .. _ ~-~ . 
Anpo6au;H.ll pa6oTbl .u ny6nuKau;uu: ,Uuccep'rau;u.ll Hanircana na ocHoBe 

HayqHhiX~pa6oT, BhiTIOITHeHHhiX.C yqacTUeM aBTop~,B.,JlJIIl 'OJ!IJlfl.B nepuop, 

c 1987 no 1993 ~rr. OcHOBHble penynhTaT~, npep,cTaBil'eHHhle:B:p,'ncc~epTa~IIII 
P,OKnap,hiBaiTIICb Ha ceMHHapax JIJIII U JIB8n ony6~HKOB~Hbl B 7 pa6oTax: B 

)Kypuanax IIT8, NIM u coo6IIIeHU.liX OJ!IJIJ!I(I:::_7)./ /(-~ ;2 . ~ 
~ '.- ,.- I f / : f . ~ '-·· · 

CTpyKTypa II o6'beM p,uccepTau;uu. ,UIIccep'TatiH.ll cocTonT IItl BBep,e-

HH.ll, TI.liTU rnaB, naKnJOqenu.ll u cop,ep)KUT 61 cTpaHuu;y~ TeK~Ta, BKnJOqa.JI 8 . . . . . . 
Ta6ITUI1, 27 pucyHKOB ll. CTIUCOK 1IllTUpyeMOll ITIITepaTypbl uiJ' 26 Ha!IMeHOBa-
HH,ii.~~~:~q-.L _,·

1

• 1···. '-<~;.1 ',_ '· \ ~;·;~~/;~~ ··. :r::~;!~\~~:. '( .·-· -_, ': ~ -. ,. •I :r),~" >~l~:! .. 
,, . ·-t;.-:-.·: '::<t t~ .:· .• c\:-~ 

2 ~~ca~eJ>:>KaiiH·e· ':Pa6i>.Ti.I'·'.,,,;, · ');:, ·""(' ·· 
.. :· .. _:,:~·;·:::;~~:r;; _.,::'..-"'-"':-~:·{ .-·' 1 i~; .~;;·t~';!"!"J. !lT:J(•:r·:.· 

, . ~ , i , . •' , _ , , , . , __ '---:_, ., •. , , , , .- , . , . , , ·, - , r _ ~' r _. .. '' · 1 ··, Y_, j, ': 
Bo BBep,enHu o6oclloBaHa aKTjanhHocTh' .TeMbl uccnep,oBanu.ll;·ccpopMy~· 

nHpoBaHbl 1Ienu· pa6o-phi .II ,onuchiBaeTC.ll· cTpyKTypa ·p,uccepTal1uu • 

B nepBoii: da:Be onucan "Ko~6unupoBaHHblii: M:eTOA"- u ycTpoii:cTBO qe

peHKoBcKoro 'npH6opa A~'.a lltJMepe~U.ll. cpep,Heii:' GHepruii 'rryqKa npOTOHOB. 

PaccMoTpe~~ n!w6nei:tbl, Bo;HnKaJOIIIU~npu o6pa6oTK~ i{Mop,enupoBanuu 

npu6opa. Onucanhi .anropiiTM rna:BHoii: :nporpa:M~bl ·u ~;A~IThHblX. nop,npo

rpaM~. ~ J!Inno)KeHM penynhTaTbl .~ AOHOITHHTEinhHbiX. OTITu.fe~KUX UtJMepeHIIll, 

npoBep,en~~x npu1 ~6pa6~~Ke: llpep,cTaBneHbl penynhTaThi o6pa6oTKII unMe-, . - . . . . . . - - . . . ~. 

peHIIii: cpep,neii:·~oHbprnu B ABYX.ceancax~Ha BblBep,eHnoM nyqKe «PanoTpona •. 

1 :; ~ oniichiiia~iloii M~To.n,e (eM; Pile '1 )' pa.n,ll:a.roJ;b'M: ciry~ii;. Tpex-~p~~~~ · 
- npunMa, opiieHTUpoBaHHa.ll TIITOCKOCTh!O CHMMeTpiiir no OCR ii§.fKa~ HaKn~ii-' 
Hble rpaHU npU::lMbl TI~KpbiTbl nepKanhHbiM cnoeM B IIIax~aTHOM TIOP.liAKe, .TaK 

-.,/,,..;, ~-.. .., ,, ' {1·., :• :.··;,;~·: .• '~- .':,-: ';: ;; ,. 1)' :,~-._. -;_:;:_ '.·-; ,·-~-. >. ~- ..... 
qTo qepen Ka)KP,YIO rpaHh BblXOP,IIT KaK np.l!Moe unnyqeHue, .TaK,ll p,Ba)Kp,bl 

,oTpa~~~~oe ~:r :~~;~~7;~.' ~~~3~~;:: · .> • · ., , · :.:' ~ ' · ., '-'' : ~ ·. ·· · ' · 

3 



Jl:rr.H KoMneH<:'aUIIII ~epeHKoBcKoil Aiicnepciiii u 'onTH'-IecKyJO ~xe~f,qo6a
Brr.HeTC.!I. axpo~aTII'-!eCKa.!I np1I3Ma, TaK)Ke IIMeJO~a.!I TpexrpaHHJIO <f><?PMY 11 

paworr~~~Hlla.!I TaKHM,<?6,P.~oM, '-ITO?~' oc~ ee C~M~eTpl;III 6bma Hai!paBrreHa 

nepneHA11KJrr.!IpH<) ic BhlnycKHhlM rj>aHII np1I3Mhi - pa~l1aTopa~ Pe~_IIc-:rpa~II.li 

,,;: .. 
•' 'Plic. · 1::' 'CxeMa KOM61IH1Ipo-

, •.•• '. ·'ti . • 

BaHHOro 'IepeHKOBCKOro ycTpOH-
~ ' . . . ' 

CTBa 11 xo,q rry'-leil. · · · 

i'- np~~Ma-pa~ua~op; 
i -. cnape;I~H~' axpoMaTII'-!e-
,' .' ·l·:··-·-' . . : 

CKa.!I · np113Maj 

.3 : JQCTllpOBO'-!Ha.!I rpaHbj 
JleBa.H BeTBb - ,[\Ba)l{,[\bl OTpa

i;; '*eliHhl.il:rr~'-1 '_liB~ •. 
~ ,..., . '', ~· ·. 1 

~ ~- : 

1'·;··· 

~ t· 

·'·'· 

.. :_ ~ 
'):;. ! ; t. ~ ,. "· 

'-!epeHKOBCKoro·II3liJ'-IeHI1.li npo1I3BOp;11rracb B6liHOH HliOCKOCTI1 CI1M~eTp1I11 rrpii: 

6opa B He6orrbUIOH o6rracTII · II3MeHeHI1H lmi1MyTallbH~ro · yrrr.a .. llpeo6pario

BhlBa.H '-!epeHKOBCKOe II3liJ'-IeHIIe C noMO~bJO 06'beKTIIBa MO)KHO.nOliJ,'-IHTb Ha• 

<f>oTOnlleHKe p;Be p;yrii nliOTHOCTII no<iepHe~~.li3o6pa~e~l1e cPI1KC'np.OB~OC~ 
Ha <f>oTonlleHKe II IIMeliO B11p;, .nOKa3aHHbiH HaPuc. 2." . . .· ~ ' - -. . . 

•(i l: 

·.' 
r "~ } •: 

. ;r: 

)J 

, .. i' . . . ' , ., ' ' " ,, •';_L ._ •. , 

P11c. 2: <f>oTorpa<f>111I IIB'9:, 3aperiicTp~pcinaHHoro ,B :y:cTpoilcTBe ~ nne 'lax I 
II IL C~ena nrre'-!o I, cnpan~ nne'-!~ II. - ... :, , . " . . , . , ,, 

.. -. -· - . . .. -· .::r 
<l>oTOMeTp1IpOBaHIIe '_qyr, npo1I3B0,[\11TC.!I no OCII C11MMeTpiiii II paCCTO~. 

.liHIIe M:e*AY niiKa~ii no'-lepHeHII.li Ha <floToMeTp11'-1ecKoil Kpimoil B3aiiMH~ --~· 
O,[\H03H<i'IHO COOTBeTCTByeT cpe,qHeH OHeprH11 ny'-II<a, <iaCTI1~, nap;~~iQn~ H~ 

4 

1 

I .. 
I 

'I 
&) 

. I 

pa,ql1aTop. li3MepeHI1.!Inpo113~~A'iirr~~h'i;aub~B~Aeim6J''ny'-IK~·rip~~~iio'n <fla-

3DTIWHa JI.flii ·oliJIII: He~~ci>'_~iicTBeHiw -~epc,q np'u'6<'>p.oM ~y~o~·~;f{M11po~. 
narrC.li J(oimuM'aTopoM.AH~Me~po~'lo·~M 11 ,qml~oi1700 MM~·:·. '. : •F • • 

.. . . . . . . . . " . ' . 'i. . • • ., ,.d, 0 " .·- • • '1-. ' .J - • • ·; ' • • ' • -~ j • f-: ~ . -' . ·' :- . ~ • . ;: . -~ 

· 06pa6oTKa o'KcnepiiMeHTaJihHbix ,qaHHbix: IIocTanonKa rrpo6rreMbi; 
licxoAHhii.i'l1 ,qaiiii~M~'.'g~.li . ~bi'·/~crr!:!~n.li -·~p-~,q~i~~· -~iiepr;;n nj~~~ :~po~ 

T-on~'a c~y~~n·Ii· pac~To'x'Hil~ Me~,qy ue.HTpa~ii- imK~in1.i: <floT~~~Tp11'-1ec~oi1 · 
Kp1111lOH.qefH~HKO~t~iix 11~o6pa)KeHI1H·- :lKcri~pn~~~Tarr~k~~·e;g~u~bi: ::, .' 

'II pit n~v!arrbhoil pe.;,!m3a~1m ~rrT~'-!e~Koil i:'x~~bi M~f6ga 11 ;{6~omo;11o'ii 
c~ ,<: ,.r t··:· ~ •· ;:-, .-· !-, :· , . • ,; '. ~ '·,.-lj;, :; .-· .·:· · .... ·-·· . ,· : - ~ .. :-

KOMneHCa~HI1 ,[\UCII_epC11H cpe,qHIOIO OHeprUIO ny'-!Ka MO)KHO Bbi'-IHCl111Tb ana-

liHTI1qecKJi' ncxo,q~' 11'3 oKcnep11MeHTa1bHhrx ;l£rrilii: H~~6~og11~1o~i~ 11cnorrb-
• ·.'' ,•c;~' r ··, o' .. ·. -"O• ·, -~ .. r; ·.) ~- ·:n::z·, fi"''i\~"· ;;·, ... ,·.·.·,:':-~· (t :':;'"!-:)":I[~·;; -d ~: ';:·:~;: , 

30BaHI1.li '-IHClleHHbiX arrrop11TMOB ,[\ll.!I o6pa60TK!ipe;JyllbTaTOB 06'b.liCH.!IeTC.li 

HapyrneHI1l!MU OIMMeTpH11 J!i:iiom.:;·bna~H~IX np'~hM:'( i'ien~6~~~-~i~' n'pit npak'-' 

TH'-!ecKoM' .113fOTOBITeHHll) li OCTaTo'.'u!oii xpoMaTH'-!eCK~H ,q'l1cn~pcneii onTI1-
' ( .' .- (u · ? '. ';_-· i ~ .. ' 1 ·. ct','l' •_'I 'I ' ; : C : •, • •' ;,' · J. '<> ,· ;; :; (1 •· 

'-!eCKOH CXeMbl. Jl:rr.H 'peallbHOrO np1160pa He cy~eCTBJeT npOCTOII aHal111TI1-

~ecKOH 3asic11M:ocT11 ·M:e*AY pac2To.HHuniJ! Ha nrr~HKe ·11 'oHepruei'i ny'-!Ka. ' 

Arrrop11TM rrrannoil· nporpaMMbi. 
::Jr;:~:_.: · ~-;~>,i"·,.;·~ ~::.' ~· _';;~,;.-/ p• J.i~ ··t .. ,;: i. 'f 

·: 1;. '9: Teiine ciicnepiiMen'TanbHbiX 'AiiUH, KO,HCTa:HT,. mipaMeTp'on :npll- . ' 
'' 6opa·11np. •i •· .... • • ••. ,,,,,._,~;r, 

J.:; 

.. 2. ~B~i~~~]n~n~i ~pc~~~~ii ?HC~~un .ny~~a ~n~: .~~-H??'P,OM~-~~;_~eCJ(Oro_, 
liY'-I.a.:: , .. -~- - . .. . . . ~ , - • -

3. .. Bbi'-IHCll~J:II1e •; on-r:II'-IeCKoii." ;,anmtpaTHoil <f>YHK~Im.- .· .-

4. Oqpe,qerre1111e ~eHTpa'T.li)KeCTI1 -onTwtecKoif··a.<fl. :: ,_. .. ·, 
; ' ._ ~-." ';·· - --~ ' . )' ~ "' ' ' 5: Onpe,qerreiiii'e-',qrrn~bi- BO~Hhi,''coTBeTCTBYJO~eii ~eHTpy T.H)f(ecTn 

a.lfl .. 
r 6>'o~Sli~~;e.rrbHO~ Bhl.Jn~neHI1~ cpegHeHOHepr111I. 

7. Pac'-!eT._ norpeUIHOCTeii. 
~ _; . . , ~ , ,_,; - , , --. . . . ... ~ "" r 

Pacqe; cp~p;~~~~ ~~~pr1111 ny'-IK~ A~.!I MmioxpoMaTI1'-!ec~oro•n3~Y'IeHH.li. 
· . Jl:~.H iia~aiia pa~~eT~B Heo6xo',q~Mo 6hlrr6 cp;erraTi. o~enKy OHepr;m rry,'-IKa . 

' ,- ... :'. i ~; ' '' / _.., ~ '-·· .'. ;, . ,, ' : } - ._ t ~ ' " . ' ' 

8Ta o~eHKa:npoBop;Hll?Cb B npe_qnOlJO)KeHHH MOHOOHepreT11'-IHOCTI1 l13liJ'-Ie- -

HI1.!I (<J>11llbTp;;,~1111)'',qn.li Al111Hhl nd~Hbl Am: =: o,s·.MKM:'ArrropHT~ ,ocHOBaH 

na TOM, :'-ITO np.!IMOH pac'-!eT np116opa·(oT oiiepr11W'K OKcnepiiMeHTallbllbiM 

Al111HaM )' ne -npe,qcT'a.nrr.!IeT TPYAHOCTI1 11 MO)KeT· 6bi~hp.eiili~3oBaH B ,qocTa

T!>'-~1;1? K9P.~TJ(~e Bp~M.!I. :B pe3JllbTaTe np.!IMOro. pa~'-!eTa. 6bllla n()liJ'-ICHa B 

'-111ClleHHOM Bl1,[\e. cpyHK~I10HallbHa.!I 3aBUCHMOCTb _/' = J(T, Am) paCCTO.liHII.li•;· 

Me~AY n~Ka~Ii I oT oneprnn ny'-!~a T. Jl:arrc~, oTbiCKIIBarrC.!I HJllh <flYHK~I111 ~; 
w := /(r)',.;)~, ~A~- le -:oKcnep11~eHTallbH~ ,q~1111a, i1, onpe,qerr.Hrroch. nna'-!eHne 

oHeprn,n. / :;: :_; t.~ ~ ~ 
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Pac'leT ?llTH,'Ie_cKoii annapaTuoii cpyHKUliJI. .. . .• .· . . .. . "' 
· ~o speM_eHJI. Bhm~rr,u'eu~.H.o6p~6~Ti<n p~oyrr!mtT~B JI3Mepe~Jii1 cur~ fc!~' 

6blllll ll3BeCTHb£·cpopMyllhi, OHHCbiBaiOIUJie na6rriOp,ae~oe pacnp~Aerremte.'<ie-. 
peHKOBC,KOro JI~nyq'eu'll~-- IIo3ToMy MOAC!Jll·j)~~a'Hile' np~6opa BblllOJIH.llli~Cb B 

crrep,yiDIUJIX. ynpo~aiOmiix 'np,e~n01IO)I(CHJI.ll~<:: ny<ioK ,np~TOHOB C~li'J,'aliC.ll MO

uoaHepre~li'~CCK~·M _II _riapal)He~~J_Ibi~ .~: yrrrc:moe p~cnp~Ae!lenii~jiB,-q _oaiiM~. 
CTBOBcWOCb 113 Te()P,~I1 TaMMa :~ <t>paHKa. B pacq~~ax 6b~~H. y~~en~; c.~~~~ 
TpallbHOC pacnpep,eneHIIC :ll_ Aiic'nepcn.H HB'll, a T~K>i<e onTIIKa _cneKTp~oMe-

' < " "• : " ; ' '. ' i ~ \ . ·'' . . ' ; ~ i ' :' ' .• 

· Tpa. Pacc'IIITaHHoe TaKIIM cn.oco6oM paC"npep,erreuJie ri.rioTHOCTII · Imrry_qemt.ll 

npep,cTaBJI.lle,T w6oii "o~T~PiecKy~" cocTaBJI.l!IoiUYIO a.cp: IIim Bbi~IIc~~~;~.l!X. 
cpep,ueii GHepr'nli L(CHTpT.li:>KeCTJI ~·(mTJI'ICCKOH;, h.cp.cpaBHJIBaJICJl c QCH~po~ 
T.li:>Kec;JI Ha6n1op,aeMor.o p~cnpep,~rreun'.n, riorry'leHHoro s aKcnepJI~eu';(!· 

. <PyHKUIIJI ·I( l, T) -~ Mop,errh~a:H orrTn~~CKa.ll a.cp. pacc'IJITbiB~·acb B reo-

M~TpJI'IeCKOM np~6.rru~'eHIIH IIc~a'p,".~~,IIo ~~ie~~JIBHOC;JI·liY';Ia MB':I, K~.;o·p~IH, 
JicrrycKaeTc.ll c p,rr11noii · sorrHhi A. n no.o. yrrroM (} cooTseTcTBYIOIUJIX Koopp,H~. 

. . . . .... ....... . . . . .. ... _ ...... ·' " .. .. 
naTe l. · · · . "' , 

JJ:arree, no Mepe .npOXO:>K)J.CHJI.ll rryqa no OllTJI'ICC~~MY KaHaJiy, liHTCHCJI

BHOCTb rryqa ocrra6n.lleTC.ll npll nepece'leHIIII onTII'Ie.cKJIX nosepxHocT.eii, npH 
: . :~ . '~ ' ' . . . - " ' . '.. . . ' ' . ' 

nornomeHnJI cseTa 8 onTJI'ICCKHX cpep,ax ua nyTJI rryqa B pap,JiaTope, npiioMe 

- MOHOXpOMaTope JI B o61,eKTliBC, KaK L(CJIOM. Ilonap,a.11 ~~ n~~epXHOCTb cpoc 
'. ' .,, . .~,~~~··~· ~· " . •}, ~''·i']-1 .,. •.: ~- .,,. ,., ' ') ~)!-: ,;~ _, 

TOnliCHKll nyq Bbl3biBaCT e~ noqepHCHliC nponopl.(liOHallbHOC lli{T~HCIIBHOCTJI 

rryqa I (I, T) JI cneKTparrbHOll qyscTBHTellbHOCTII cpoTonrreHKH. S>,. ~ 
JJ:erreHIIC CBeTOBoro m>TOKa 'npli n~-ACHHJI Ha nosepXHOCTI.' <:Hhn'qecKHX 

a~eMeHTOB pacc'IHThi~arroc~ no cp~p.My;n~M·<PpeHerr.ll: :, ;,rr :· . . .. 

.. -·g_ 

~ 

":·''1 ·t, ;: , ._ ;~ ~v·-

J~ 

PIIc. 3: CneKTphl nponycKaHJI.ll 
! ~ ~ .. , · l ) • I ; ! ' ; . r; • , . : t ' : ; : ~ • _.• • ' 

a~eMCHTOB, np116opa. 
1- 06-heKTJIB re)moc240; 2 -·cTe

imo T<P-5 TOJIIL(JIHoi1 10 MMj 3 
· - Ksapu. KB TOJIIL(JIHoi1. 2' ·~Mi 

. Y:' - -_, ,. , 

4 ::. cneKTpallbHa.ll 'IYBCTBHTerrb-
HOCTb KJIHonrreHKll KH:3:;: ' 

't -~' .. '·. ~.; 

·n 
0.40 0.43 0-'0 0.$3 0.60 0.63 

i<nikm> · ·• •.. 

·r 

JJ:rr.11 yqeTa norJIOIL(CHJI.ll CBeTa B MaTepJiane onTH'ICCKllx'· arreMCHTOB;--

6blliJI npOI13BC)J.CHbl H3MepeHll.ll cneKTpoJ3' nponycK~HJI.H' o6panu6s· nrrailneH:~' 
HOro KBapl.(a II onTli'ICCKOrO CTCKJia BbipeoaHHbiX no''Tex 5Ke aar'oT(>BoK,· KO~' • 
TOpbiC 'IICnOJib30BMJICb npn lltl~OTOBJieimu pa):\HaTopa JI. MOHOXpo~a:rJI<i.e
CKOH npnoMhl n o6'beKTJIBa, ncnorrhoosauHoro B aKcnepJIMCHTe. PeoyrrhTaTM 

6 

' 
" 

I, 
·~, 

... 
I 

~ 

uoMepeHni1 ·noKaoaHbi'.Ha ·Puc: ·3: '·JJ:arree 'aTJI p,aHHhie.·IIcnorthaosarrnch';p,ll.ll 

Bbi'IncrreHifi( ueHTpa''r.li)KecTn· annapaTHoi1 'ci>YHKL(llll: Pacc'IJITaHuaa· anna~ 

pa~IIa.ll 'cpyHKL(U.llliHTerpliposa.rra'cb All.ll~ onpep,erreHll.ll i u;eHTpa· -r.R~ec~H: lc 0 ll. 

Bhi'Iilcn.l!Jiach' p,nilua sorruhr' Aci cooTseT~TBYIOIU~ aTor1y •ueH'~P)".T.li:>Kec'rJI~~ 
· ''"' 0KoH'IaTerrl.flo·e·ihl'IJii:JieuJie aueprnJI. nposop,Jinocb KaK AJI.ll M:ouoxpoc 

Ma'fll:qecK6r6 · ii5rryqelJ:n.ll· .. c ~'acpcpe:K-:rus1Ioi1'' p,mmoi1- sorrHhl A(:.· 'JJ:n.11 ·suosb 

ITOliJ'IeHHOro 'aHa'leHJI.ll auepriiJI BHOBb BbPiliCJI.iJ:ITaCb acpepeKTliBHa.ll .. ,IJ,llliHa 

sohnhi'ii ~IIKJI n~lnop.l!JIC.ll p,o cosnap,eHn.H gsyx·nocnep,Hnx aHa'leHni1 aHeprll:JI 
s ripep,enax·0,05 MaB. ": ·: ··· ,. .. 1 :~·· ., .q ... : ··-· ·~-

KoacpcpHuiieHThi ·npenoMJienn.ll o·n-Til'lecKJix:arreMeHTos: ;::q J · "· ·: :::· 1. 

3Ha'ICHll.ll JICnOllhiJyeMbiX B Bhl'lliCJICHll.l!X KoacpcfJJIL(JICHTOB npeliOMJie

Hlli CJillbH() l!llll~IIOT~ Ha ;KO?~~H_Iblll p~3)"1IhTa,Ti p~c~~TOB:: JJ.n~. ,~OA,IJ,ep:>KaHll.ll 
Heo6xop,JIMoi1 To4uocTJI cnep,osarro o~pep,enJITh KoacpcpHUHCHThl nperroMrreHH.ll 

onTli'ICCKliX ;)JICMCHTOB C norpelliHOCTbiO HC Xy:>Ke 5 • 10-5
• C I'ITOll L(Cllb!O 

KoacpcpHL(JICHTbi npenoM:neu'it:H: eneMeHTOB. OllTR-;reci<oro-TpaKTa li3MCp.llliJICb 

H~nocpeACTBeHHO Ha-:-cai.f·u·x aneMeHTa.x p,n.i·-~eCTH..:.O.HaqeHllll )J.llliH B01IH JI 

liiJMepeH-~bie 3H.{'IeHn.i \ cpu;_;up.osarrJICb aa:BncliM:ocTbrO: ·-1 
: .... ,_,: r ·- ·!\(. ;: .. 2 ··.··~·:.}>cO- .;1 

i·--·,·;:,n(A)= no+ktF-+k2F.-:" ·- . 
~- :."~~-~:~.~ -~--· ::_ 1 ~- l . 1_ ~ ----~ -~:--"': • ---~~-~ .. :~:~. ~~ 
.· ' ' .. ' '' - ' . ;- ~ ' ,.., - . ! ~ ! 

.c PeoynhTaTbi:II .norpeiiiriocTit: o6jia6clTKn. :..·~::: . .;;o.;.:... .... o 
, ,/f.:.: 1 --~-· I ~., __ .f·•; tr::": I ·-.··· ,,,-·rC,tP;·r·~; l 

· . Bcero Ha npoT.H?KeHJill norryTopa.rreT. 6hlrro npo .. sep,euo 3 cepnH JI3Me-
- ~~~ ,.~" '"ttY•~~.•• 1 

peHJill cpep,uei1 auepriili-BbiBC)J.CHHoro nyqKa np'oTOHOB cpaooTpOHa OH.HII c 

· pa3llli'IHbiMll· BapJiaHTaMll KOMneHCal.(Jill )J.JICnepcnn.· 

PeoynhTaThlo06pa6oTKll· aTnx JIIJMepeuiii1 npJIBep,eHhl B Ta6rr; 1, rp,e. 
;n~:~~-:: ;-p··q;•··· .J,~-;rr:n ~· ·· .. ~l :~~·:.~u"~;··• :-:::.1.-~:-.~, t.'l ~-~·...-,v~:--tr,n-v:-r·{ >-r:~.-··.l .": .·,J··~ ~':~·,~ 

HOMep llliC'Ia yKa3biBaeT, B KaKOC nOJIO:>KCHJIC OTHOCJITCllbHO pap,JiaTopa fihllla 
I . - .. · , ., : ".,.· . } . ~-. i - •. -:· ·: . / 

• ycTaHOBJieHa npii3Ma, [ cop,ecb': li3MepeHHOC Ha · nJICHKC: paCCTO.l!HliC ,·.Me:>Kp,y 
-'~'!,-./;t:;~u '·t;·· ·:~-;u·~f"'-"'U"•:; -~1~·-····:~Pt (-•' ., •· '',:.-~··.]:":1::.'~:" ·'.'· "·'·.' .·;.·;_,:._:.:_~"J".''; C-:~ 

llJIKaMJI -I'IKCnepJIMCHTallbHa.ll ,IJ,liJIHa.· 
c.-·\·~:._1 .--~ >': ,'/ ' ,• _;· ... :~~-

··~-..-,-~ .. _., ,...,__~ •'j"tt~; :· ~-\ .. ·. "'• -·:-:~1•' ·'~·::_r: 

.Ta6~u~a 1: PeiJy~~;i,~Tbi o6pa6oT~~ H~M~~~J~ii .. q 
-~ .... .;; 

·:<'··;.•! ........ . 

J, MM T, MaB_ T,MaB 
. 23,20 . 657,4. • ..•. 

·~~--~+-----~~----~----
,,!• -,,_. 

.,, ,2 I ,, ., 2:.: I 23,27. 658,4 657,9 

.,_,-I !"• .. 

•::);-,. ,, 654,5., 
• ,.~ • ..r-"f' 

.. l ~~-. . ~ ~--,} ' ..... '· ; . . ..... -·~·-: .. - " .. - .,· .... 

:. 1 C L(Cllb!O onpep,emiHJI.ll Bllll.l!Hll.ll norpeiiiHciciei1 OT)J.CllbHhlX papaMeTpOB 

, n{m6opa H~ p~~ynhTaT B~'lllCJICHllll B nporpaMMY o6pa60TK~ 6hlna BKniD-

•;. 
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l 

qeHa AOllOJIHHTeHbHall 'laCTb1 C llOMOuiblo KOTOpOH Ka:>KAhl,ll napaMeTp pa3-

AeJibHO aapbnpoaanCll Ha aenn'lnHy ero cpeAHeKBaApaTH'lHoro oTKnoHeHH.ll n 

oaTeM HOBTOp.!!IT~ llOITHhlH IJ;~~JI o6pa6oTKll AO Bbl'lllCJieHii.ll a~epr,!fll ny'lKa~ 
OTKnoHeHne Bhl'lHcneHHoro ,TaKHM o6panol)-1 oHa'leHn.ll.aHepnm o-r,·o_cuoaHoro 

~ ---
::JHa'leHll.!l nHTepnpeTnpo~anocb KaK cpeAHeKBaApaTn'lecK~',cocTaBn.l!JOll(all 
AJI.ll nonHOH norpeUIHOCTll aH~prnn. IloA06Haa npou;eAypa 6blna npoAenaHa.n 

c. ncxoAHhlMH. AaHHhiMH. · Pe:JynbTaThi aTHX pacqeTOB npn~eAeHhl B Ta6n •. 2, - . ' - . ~ 

rAe npnBeAeHhl norpernHOCTR PTAeHhHb1X napaMeTpOB ( o6o:JHa'leHblc B co~ 
oTB~TCTBnn'c Pnc:· 1); nMeJOiu;nx Han6onbiiiee ann.l!Hlle ua oum6KY:·.B onpe

AeneHnll eHeprnn.,,CpeAHeKBaApaTn~eCKaJI. ollin6Ka 3Ha'l~JIJ1.ll. cpeAHeii:. aHep-

.. 
r·f·~n 

~ ., ' -- ~ 

:I! ,, .; 
,,.,u. 

Ta6nnu;li. 2: BhToqHHKH ri:orpewHocTeH:'~6pB:6oTKH; "" ' ' . ·. . '' - - . . .' ', ~. 

"' j,; .,, '"· ; ,;: •. 

>:. 
•i' ._..,.._. _,_ 

1 IlapaMeTp · BennqnHa· 6.T,MaB· I• ;i!.J", 

·,;no ~"A•:·<-il · . '=flO"' 

.~(ill/: . ,, ;· =F5"··. 

6.ni =F5.·10=-s-

'6.ri3. =F5. 10 '5 

.. 6.1 
"' 

,,=f0,03MM 

Kann6poBKa • Cf0,02MM 

''}'<: 
:-.Ancnepcn.ll ,. , , , .. 

.. L ::-~-!~"-

=f0,027'i. 

'I =f0,047·' 

=fO, 109 

'=fO, 024 

=f0.207 

=f0.138, . 

. =f0.5.,. 

'" "~ l > 

,!"'.' 

,, .. , 

"\" ;-.. ~~:· -,~ .. 

L ~. J I~. 

li ~ l 

_ .. ~, ·~ - ~. <··,· .,. ~~~·.:-_ ~-::..:~ .··j -·:' -~~1}'-.:.··;;~Ht d.·s ." r .. ! ··/] 

~llJ! ?POT,O~?B B ~p~~no~?~e~.~ll}!~K<;>ppennp,o~aHH?CTli .!J!!:PaMe7-'p:?t~ ,P,~~H:"; 
,6.T=::.=F0,60MaB: .. <·.· .. .! . . " .... ,,· ., •. ;.:.n , 
"' Bo BTOjJOii: ri~aae AHCC~pTau;nn AaHO onncaHne ui:n16~pa AJI.ll OAHO~pe~ 
MeHHoro ll:JMepeHn.si aHeprnn·n Hanpaane~~~ np·~,~~HH'o~o ny~~~~;'06~y~A~~ 
eTCH nocTaHOBKa npo6neMbl o6pa60TKll. Ilp~BeAeHO onncaline anropHTMOB 

nporpaMMhi. IlpeAcTaaneHh! pimynhTaThi o6p~6oTKHH3Mepemin:' cpeAileii: aHep-

rnn n HanpaaneHH.ll nyqKa npoToHOB. 
B aToM MeTOAe n:JMepeiin.ll~'lepeHKOBCKoro n:JnyseHn.HnpoaoA.l!TCll a6nn-
• • !<- : ; "' ; F: ,- j ; , U ~ ': : ,- ~ ,, ' ' ' •; j '', '~ ; 

3ll llJIOCKOCTll
1 

npoBeAeHHOll qepe3 HOpMaJib K·noaepXHOCTll IIJIOCKOrO paAHa-

TOpa ii TpaeKTOpll!O :.;;aCTllll;~ B o6naCTll 'He6oJI~lllllXll3MeHeHniran~~yTanb
HOro yrna. • Ecmi .'lac'inu;a co ci<opocTh~: {3. naAaeT Ha_nnocKonapannenhHhlH 

paAHaTop HOA yrnoM a'n Bhlll~'n!I~eT~Cll~YCJIOBHe,_'lTO, {J ~ n}\:rA~ ht - no

Ka:JaTeJih~ ripenoMn~Hn.!I paAii:aTopa, .:r:~~JI]l'lf, ·_n'cnyW:imii2_e_a_ paAH<l.T~ope' iioA 

yrnoM (} = arccos(,Bn1)-1 K HanpaaneHHIO ABn~eHn.ll q·ac:rnuhl 6yAeT Bhl~o- • 

AHTb 1{3 nnaCTllH~ paA~aiopa n6A yrnaMll rt n' r2, (eM. 'Pn~. 4). B TaKOM 

cnyqae, ll3Mep.l!JI B ilKcneimMeH'i'e' yrmi BhlXOAa nm1y~ei~u.ll' ri ll T2 Mhl MQ)KeM . . '' ~ - -· - . . . 
; .. , . ~ : ~ - ' ~ ' 
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01 
I 

I 
li 

Xo~ nyqeii: liB'lJ 11pn 

llOA 

BOCCTaHOBHTb napaMeTpbl llY'lKa. · 
0AHaKO npaKTH'leCKll ~t;IIOJib30BaTb .ll!OT MCTOA B 'lllCTOM .BHAe He . 

YAaeTCllH3-:Ja 1 cnn~Hoii: :JaancnMocTn-yrnoa .. rl ~.n r2. OT· AJIIIHbi BOJIHbi JIB-g:. 

Ecnn AHananoH Bonn 6.>-: orpaHH'lHBaeTc.H O'lf:!Hb cn·nhiW,TO B TaKoM,cnyqae 
• ' • ~- ; \ r , 

niiTeHCHBHOCTb, c~eTa -HeA~CTa"J;'O'lHO .aennKa Aa:>Ke np11 .n:JMepeHH.l!X· 'ny'IKOB 

npoTOHOB c lf_IITef!CHBHOCT~JOr~O~ II POT/ ceK. . ,. 
}3. ~paK.Tll'leCKllX ll~Mep,eHll.l!X He()6XOAHMO liCIIOJibtJOBaT~ }~OllOJIHllTCJib

HOe- ycTpOHCTB() AJI.ll KOMHeHCal\llll;AHCIIepcnn, -.,axpo.~aTH'leCKYJO 11pll3My. 

reoMeTpll~ axpoMaTn~ec~oii: npn3Mbl ~. ee pat;ll()J'!()~eHneo:ruoCHT~JibHO pa

AHaTopa noKa:J.;,Ho Ha Pnc: 5. IlnocKonapanneJibHblH paAnaTop '6hm IproTo~ 
aneH na<J>TopncToro im.Tn.ll Tonmnuoii: 1,5 MM., axpoMaTn'leCK~ npn:JMa n:J 

O~Tll'leCK~ro CTei<ria;MapKll JIKl4: HoMepelin.ll npOBOAllJillCb Ha BbiBeAeHHO~I 
IIY'lKe npO'J'OHOB 660 .MaB <J>a30TpoHa mm OII.HII. . . . 

· ·• ·.·•. 06p.;,6of·I(~ ~Kc·n~pilMeHT~hlmx AaHH~nc.Ilocia;I6sKa i~p66neMhi. 
- IIcxop,lihiMn -A~~IHhiM:lij~n.ll ahi~uicnellu~ cpeAlieii: ·;.l~prnu ·n· yrn'a: 11aA'e~ 

H
1
ll.ll. n)/<li<a' Ha. palinaiop c~y)Knn'~ ~K~nepnMeHTa.~·bll~ie AJillHbl ~ pa:ccTO.l!HIUi 

~i'~aqiJia oTc'leTa ,q~- u;~HTpa rr~K.;,: qep~·nKoaciwro n:Jo6pa:>Kenn.Ji na <J>oTo~· 
MeTpll'l.eCKOH KpHBOH •. , . .. . : . . , . • ., ; _. . 

... B, npeAIIOJIO~eHllll IIOJIIIOH KOMUeHCaUllll AHCnepc~ll 'cKopocTb ·~ ·n yron 

nai\eHll.ll nyqKa· Ha'paAHaTop a MO:>KH~ onpeAeJIHTb ·aHanUTll'leCKll. 0AHaKO 

T~qno~Th onpeA~nenn.ll.a~~prim TaKn~ cnoco6oM H~BhiCO.Ka. ',II,en~a ToM, 

'ITO npn perncTpa~llll MB'l.J B IIIllp~KOM CII~KTpanbHOM. AUanillone ll 3Ha-

9il:Tenb~hlX ;yrnax IIa:A~Hni. q(l,~THQ ~~;i nnocKnii:. paAna;o'p aa-i-'~r..iaTnqecKnii. 
"i·:.:· ·i''-~"& .,o ~~ . •. ··.: ,. '. ·• -··~. ..~, ~ . 

KOMlleHCaTop UMeeT OCTaTO'lHYJO AHCnepCll!O BToporo nop.l!AKa KOTOpall U 

~rpanli~1Iiaa~T To'I'HocTh" n:JMepCI!·~~ii:. . ·' · 
r, ·';. - . ~it ~' , -~ •, . ';_ j: ~, . ..,..· ' ~ ~, , • :...: . '" 

9 · ... ~ ;_ 

'~ 



';.,._ 

.. ~. 
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. Puc. 5: CxeMa qepeHKOBcKoro ycTpoiicTsa_c.!2_MIICI}~.aTop_QM AH<;:!lepcuu; 
1 - paAHaTop uo LiF; 2 c axpoMaTuqecKaJI rrpuoMa uo c'feKna JIK-4; 

3 - perrepHa.ll IIpllOMO'IKa. -~ . ~ ,,"""\ 

., 

,L(n.H IIOBbllliCHll.HTO'IHOCTH orrpeAeneHll.H aueprHH l1 peanuoa~HH TIOTCH~ 

~uanhHhiX BOOMO)J(HOCTell MCTOAa HaMll;'6bin llCIIOnh~OBaH ;MCTOA o6paTHOll 

oaAa'IH. · CyTh' Hcrronhoosauuoro 'rrpHeMa cocTOHT:B ToM,' 'ITO 6hmH' rrocTpo.: 

CHbl B IIpH6nH)J(CHHH reoMeTpH'ICCK~ll OIITH~ll' ModenhHbie <{>yHK~HH_ft,2( a, {3) 
o6oux rrneq · rrpli6opa 'a 'naTeM saphifposauH~M:-:cso6oAHhiX 'napaMeTpos ( s 

f{allieM:: cny'lae 9TO {3 :H a) MHHHMHOHpOBaJiaCb cyM-M:'a' KB<iApaTOB patlHOCTCll 

MC)J(AY HoM:epeHHhiMii' paccTo.HHH.HMH li i'ua' rriieiiKe n pacc'iHTaiiub!MH rro 
MOACnbHhiM '<{>yHK~H.HM. :: : .·:; ,· '- ' .. ' . . . . 

. . 

L(~.'rn~_[lt ;_ft(c;t.f3)]2 ~-W2~~!~(~.~)v;. " . _, ,. 
Yny'IIIIeuHe To'luocTH ~dec~· A6c~11rae.r~~ TeM::'·'ITc;·~-~oAenhiio~;({>yuKti~'J; 

. - •.. , ' . . . -· : . :~ ' ' , , r;' , - , ' ,. , . , , ! ( , ., -- . , . • 

~y~eCTBYJOUrCll s' quciieH:'HoM BHA~. Mo>Kuo 'yqe'cT'b see oiia<i_HMhlC a<J>!fleKThi, . 

BRH.HJO~He: ~a rrpox~~A~~iie 'cs~Ta B ohTll'ICCKOM' TI>aK-~e'.1 .Auarr'iiTH'ICCKOe 
. IIP~AC~aBnkku~'MoAeiihHOll':<I>YHK~HH H~ 'u'a~' sai~~-A. ·~~Booktf;}KJi6 ~~~oa1 rp~~ 

. ·. ,,. . . ~ ... - ~- . -~ ' -: ,":". :., 0: .t"·::j·l' ·:·:,_-:;. ,...... ' -·. 

MOOAKOCTH l1 CnO)J(HOCTH aHanHTH'ICCKHX Bblpa)J(CHHH. 
AnropHTM rnasuoii:. rrporpaMMhi·. _. . :~~ 

... ·:·· '"-. .>f: •':'} ··1. 

~ ,.. ~ ;· ' 

: .. 

1~' 'llTeHHe nl<crrepHMCHTaRbHhiX'Anim~ KOHCTaHT, rrapaM:eTpOB IIpH: 

' 6opa n3' 6aobl f\auHbiX. IIe<iaTl: HCXOAHhiX i:J;aHHhli: . . ;"' 
' t - .. '. - , . . ~ - ' - • } ' • ~ ... - • ' - -~ ' t' • '.,\. > .... '' 

_2. Ha.qano: rrpo~ecca no~cKa MiiH~MYM~ ,CYMM~i~ KBaApa.'I'OB poo~ci-
-·' . ·"' ·. ~~, .t -~ "'" }'· "'J :~ ~l -~~ • ..,·i ··~ 1 ,t,.,. '> ···' 

_cTeii: rro' rrepeMeHHhiM {3 H.~· Bhi'IHcneuHe MHHHMyMa <J>yuKqHH 

l ~ f(>-.,Tp,~) AIT.H rrpo~o~orr_h~hix l?;;a.q·euHii: 3~ep~Hii ii );~~-~_ne
)J(a~Hx s o 6nacTH Tv = ( 660 :f · 20) · MaB 'u ~ ~- ( 0 =t= 3 ). ~pa-~y~a. _ 
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3. HuTerpHposauHe pacrrpeAeneuuii: IInoTHOCTH HB'9: no KOOPAHHaTe 
l. Bhl'IHcneuHe ~eHTpos T.H)J(CCTH pacrrpeAeneunii:. 

4. Bi.r'IHcneuHe ~enesoii <J>yuK~HH B BHAe r-

L(a,f3L~:-[lt.,~ ft(a,f3)f+[i2 ~J:i(a)fJ)]~ 
;o 

5. BapbHposauHe p:apaMeTpos a. it~l- lloBT~peuHe>rrpo~eAYPhl rrrr. 
2 ~A.' AO iiax~)I(AeiH.H~MHJJRMYMa .ue~e:Boii- !flyifK~n~: ·. O~peAeneHHe 

. ' ::~~~- .._ · •!" ~· -:~ ··:. 'u''. ~.- ; i~· " 1 .• 1 i 

~nH.~~I;BO~Hhl, .· COTBe~CTBYJ0,~7~ UC!JTPY ?;JI~CCTH IIHK,a. 
• ' - . '. • .. '; J ~ '' . • • t. ; -' ~ " ..... '' ;. ' ' 

6. Bhl~IicneiiHe 'AnHHhl .s_onuhl,;cooTBeTcTBYJO~eii: ~euTpy T.H)J(CCTH 

MOAeii'bu~ro IIHKa AnJt tlllit'ICHHll {3. H a,. MlfHHMm~upyiO~HX ~ene-
" i ' \ ! . ;._ :. ' ' ' ''.:..... . ; ' ~.·· •. ·., '; 1 ' 

BYJO <I>YHK~HJO. -- f . ': 

7. KouTp6n~~oe' si.i<i:ii~neHHe' ;;;~~ l1 auep~iiii noJ.aii:anwrH'ICCKHM <J>op-
• • "' ••·- • "" • I " • ' 

¥Yn<tM An:sr·Ammhi'somihi ~euTpa T.H>i<ecTH. 'i:-

8. · Pac<i:eT rro~peiiiuocTeii:.- ' 
~! • ·--~· ' 

Hcrronh'oosainihiH 8 rrp-6rpaMMe MeTOA rroHcKa .. MHHHMJMa · q)yiiK~HH 
ABYX rrepeMCHHhiX c IIOMO,~bJO 6H6nHOTC'IHOll. rrporpaMMbl MINUIT npeA

rronaraeT,Ji'crrorrbtlOBaHlle 6onhiiiHX Bhl'llicnHTeni.H:hlx pecypcos··/rioci<onhKY 

B npo~ecce IIOllCKa .MHHHMyMa Heo6XOAHMO .' npOAenaTb Bhl'IHcneH.ll.H: 'imria" 

' paTuoii: '<J>yuK~llH 11 rrp.HMbie pac'ICThl KoopAHHaT·;rrHKa 'IepeHKOBCKoro :11o~ 
nyqeuJij{ AO • HCCKOnhKHX co;, pan:.:C. ~enbJO. yMeHblliCHH.JI 'Bhl'lHCITHTCIThHOro 

speMeHH_:arrropHTMhl,: Hcnonhoo~auuhie An.H s~·:m'cneuit~- orrTnqecKoii: .. anrra~ 
paTHOll~ !flyHK~HH: B rrr.:.-1 .'coxpaHeHHbiC B .o6rQHX 'qepTaX 'li IIepepa6oTaH~ 
Hhie i· cooTBeTcTBHH c. KoHcTpyK~Heii: rrpu6opa rroA~eprnH~h coKpa~euHJO 11 

onTHMmia~HH. IlpH o6pa6oTKe peoynhTaTOB HOMepeHH~ TaK )J(C K~K B KOM-

6HHHposauuoM'.MeTOAC rrpoBOAHnoch·cpa~ueH~e'KoOpAHHaT·IJ,eHTpa T.H2KeCTH 

ua6ni?AiteMoro' pacrri>~Aeneuw,.H !11 IJ,eHTpa T.H)J(eCTH ~rrTH..fecKOii: arrrrapaTIIOii: 
<{>yHK~·HH.• ··-': •· •·,;- .. ·,.J.:: ,, .. 

• • P~oyrrhTaTb:r-n rrorpeiiiuocTH o6pa6oT1m: . ;• ,, · · · · · ·: .; ':· > 
,. •"' '" ,, . . " ·'.' " t.· 
. ' '·: C OIIHChlBaCMbiM rrpH6oppM 6blnO IIpOBCACHO ABC cepHH·HCIIhlTaHHH'Ha 

BhlBeAeuu~M r{yqKe· .npoTouos <J>aooTpoua OHJIH. ,Uri.H HccneAosaHH.H Boo~ 
Mo:>Kuoc~eii rrp116opa' HCIIhlTaHH.H rrponoBoAi-IrrHch cneAYJO~HM o6paooM:. Baoa 

rr{m6opa )J(CCTKo'<{>HK~Hposan~ch Ha'~accHBHOM'KonmiMai'ope· An.H o6ecrr~'le~ 
HH.H CTa6HnhHOCTll'~ono5KeHH.H oTkocHTCUbHO;IIY'IKa rrp~TOHOB. o'rrTH'ICCKHC 

~i1eMeHThl,rrpH6opa pacrr~na:r~nch. ua rrnaT!flopM:e, K()TOpaJI·Morna rroFiopa

'IHBaTbC.H BOKpyr OCH, IIpOXOA.H~Cll qepeo ~CHTp axpoMaTH'ICCKOll IIpHOMhl. 

TaKHM· ~6paooM 6blna o6ecrre~eua soo~o)J(HOCTh u'posec;n HOMepeiili.H rrpi-1: 
... ' • ' ·- • • ·-- •• ' ~ ·-· • ' --~ • • • ~ >- -

OAHOH- aueprHH rrpoTouuoro rry'IKa · uo rrpH· paoublx· yrnax· ero rraAeHH.H · ua 

paAHaTop. · Yron riosopoTa oiipeAerr.HnC.H ·rpy6o :c rioMo~h~ iiexauli~eci<oii 
IIIKarihl.' B·· Ka)J(AOM Htl ceaHCOB rrp~BOAHrraci. cepH.H HtlMep~~Hll rrpu nkTH 

: rronO)J(CHH.HX rrnaT!flopMhl OTHOCHTeni.uo'H:arrpasneHH.H i IIY"''Ka. ',Uanee i<a>KA6e 
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IHJMepeHIIe Ilt:J. cepiiii o6pa6aThiBarroch neaaBIICIIMO;. Peaym~TaTI>i"o6pa60TKII 
,,;-J: -~ j "\ ,f; 1"" •. i!-: ":.;· "..·:p, 

Ta6nii~a 3: Pe3yJihT~Thl:o6pa6oTKH~H3MepeHHH;' .,· 
.'i ;_:. .·, 

~ ,• 
;; '3 

c ~ • ' 

. . ... 
"~ . . -, ~ ... , .. ~ 'J ~:; ' ' ... - ~ 

. .IJ:aTa . .ctoaJI· ..liMM l2MM, T, MeB .-.,-OaKen l. 

r ' : .. L .:.·:· 
.oo .5,19,: 5,67,,. 649,18 ,-0°05'50". 
10 7,59 3,17 '649,08 '. 0°50 25 

29.6.86 .. 20: 9,92'' 0,57- .. 648;96'' 1°46 48" , .. ' ••\, "30 . '12.48 :2.41' 649,26 2°49 4611 

40 14,71 -5,10 649,99 3°45 If" 
'~: : • j! 0 r ... ~ '.' ' oo;, i6,02' 5,62' •653,21' ·:.:.:oo04'19" 

12.6.87 10 ' '7,87" ; 3,65 i-652,81'' •: 0°48 2311
. 

20 10,58 0,85 .{)53,93:I ·: 1?51'54" 
30 13.13 -2.31 653,41 2°5f59" .. . ; ' . '.· -~ 

... .(._.; <; n 
GTIIX II3MepeHIIH. npii,BC)J,CHhi B Ta6n.· 3; .rp,e: a 0 a 11 ,., ecTh,yron (rpy6o),. na 
KOTOphlll 6bma• llOBCpHyTa nnaTcpOpMa nepep, GKCll03II~IIeiJ:, ·/1, [2;~ GKCUCpii

MCHTanhHhiC )J,fl~H_hl, B nepBOH II BTOpoii cpoTOKaMepax; COOTBCTCTBCHHO;T
Bhi~ncnennaJI cpep,mr.ll eneprii.li ny'JKa, a :.;Bhl~IIIcneHnhlii yron'nap,en:H.ll ny'!Ka 

na:pap,IIaTop. Ma cpaBnenii.li 3Ha'IeHIIii:anepriin,·onpep,enennhiX npii paanii'I

HhiX yrnax 1nap,enn.ll. U,Y'IKa BII)J,Ha xopornaJI ·Bocnpom3:Bop,IIMOCTh .peaynbTa~. 
~OB.,_:· . . ; .. }" ~ ~.;>:;;·.·.: ,:~·~;,.. \: 

C y'IeToM nop,TOpMa:amaanii.li npoTOH(lB IltJMep~HII.li ~neprnii oniiChiBa~. 
CMhiM MCTO)J,OM HaXO)J,.liTC.li B -Xoporne~ .COOTBCTC.TBIIII .C I13MepeHII.liMII

1 
npo-. 

BC)J,CHH!>IMII B GTUX )KC ceancax KOM6IIHI1pOBa~HhiM MCT9)1,0M: (rn.l) .. 

.lJ:n.li OUpep,eneHII.li norpelliHOCTCH o6pa6oTKII 6bm UCllOITh30BaH .TOT. )KC 
arrropiiTM, 'ITO II npn o6pa6oTKe,peaynhTaToB KOM6nnnpoBannoro ,MeTop,a. 
llporpaMMa B~niO'Iarra B B ce6.ll oTp,enhHhlii 6no_K; Bhi'I~cneHII.li norp.ernnocTeii:, 

rp,e :Ka)Kp,blii. napaM:eTp npi16opa aaphiipoBanC.li OT)J,enhno na aenii'IIIHY ero 

,CP~)J,HeKB~p,paTII'IHOrOOTKnOHCHH.li II 3aTeM ,llOBTOp.li~C.li: n~nH~Ill ~IIKn 'o6pa-. 
6oTKn_ p,o ,Bhl'Incnenn~ -aneprnn.' u ,yrna :nap,en~.li,ny'IKa._,-OTKn~nenii.li Bhl'I~-
cnennblx Ta~nM o6paa:oM ana'IeHnii eneprnn n. yrn,;,_ nap,e.liii.li: OT ,ocnoBHhiX 

3IIa'IeHIIH ; ( Bhl'I!!~ne~n'hlx ·.ll~II-;HYflCBhlX norpelliHOCT.liX) ~- li,HTepnpeTIIpOBa

niiCb ~~~ cpep,neKBap,pa':n'IecKne coc~aBn.liiO~~.e p,n.ll nonnhlx norpernnocTeii -
yrna _n imepriin. llop,o6naJI npOI~ep,ypa 6wra irpop,enana,nc ncxop,HhiMn p,an

H,hi~II .. Peayni>TaThl: GTnx,pac'IeToB npnB~)J,ei_Ihi B Ta6n., 4
7 

rp,e -~PIIBC)J,CHJ;>I 
IIOrpernnocTn oTp,eni.HhiX · napaMeTpoa, nMero~nx: naiiqom.mee iBflii.liHIIe :-na 

~lliii6Ku _B onp~p,enennn anepr_nn n yrna:. Cp~p,~~KBaApaTn'IeCKII~ <Jrn~6~II ana-· 
:'iem-di cpep,neii BHeprnn_n YEnil. nap,emij{ HYJI!(a;B_ npep,no,;o)Keiinii H~Koppenii-: 
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Ta6nii~a .4: llorpewHOCTH o6pa6oTKH. 

",'I' ft •: 

;,-c·- ---- ----·- ---., 

llapaMeTp ·· Benii'-iiina LlT,MeB. :- Lla· 
:. ·r·-;-; ila ·; : 

; =t=5": =t=O, 022 =t=3, 0" 
.~;_L•Ll¢· ' :,' :_. =t=5" · =t=O, 012 =t=2, o" 

Lln(LiF), =t= 4 . 10 :.".: =t=O, 05:.-:. .=f7,0'~--
Lln(JIK ·-:-4) . =t=4 .'lQ -'> · =t=O, 028 =t=4, o". 

l:il£ ' =t=5" : . =t=0,01 =t=1, O" 

Llh,2 =f0,03 MM =t=O, 2 =t=22, o"· 

~ .. ' 

'" - ~ ' ' ' ( • t ' ' "" c•:::·<Jc·,::;::! .... 7( "'; '-~~~) ;:~;,_- :_ :._ .-:· ;', :;: . ,· -__,~:.: ',• -·inu:c /- -··: 
pOB3;HHO,~T" ornii6o.K napaMeTpoapaBna cooTBeTCTBenno AT=;:,=t;:O, ~QMa~, 
II~~··~)~'~:~~ ' ·.:,,.'/• , •. :" .·,:; .· _ ..... , ':'· ·'·::·. ·;;".', ·' 

' . . B Tpe.J.'heii rnali~' liaeTC.li omic~nne cpoToperiicTpupyiOuieil · cncTeMhl, 
- _; , ..•.... _-.._._., ~- .• ,, _-,,~ ,', --~ .·:_;' ,.:·;~- tj~ '·~.:· ::.r :·- ;. · :~, ' .. ··,. ·i,'J' : "(,f," 

COCTaBJICHHOII, II3 GflCKTpOHHO-OllTII'ICCKOrO npeo6paaoBaTCfl.li !Ia MUKpOKa-
llaJihHOll, nnaCTIIHe II )J,IICCeKTopa. Oniica:~o ycipgil~~s<>' np~66~~·: -~cn~nb~~~ ; 
aannoro p,n.ll ~cnhiTaHIIii, n n?cTaHOBKa GKcnepiiM'en;a. llpiiaep,enhi p~aynh- _ 
TaThl'ncrrbiTannii;' :l ' __ ;• ·.:, '•~<:'.!."'·! -.:_1; .. , · ,,., · "'' .. :c.:c: . ·~·) '. 

·n orrl!cannhiX ·a Tn; •1· II 2 • MeTop,ax: p,o nacTo.li_mero. apeMenwp,n.li · pern: ., 

cTpa~IIII pacrrpep,eneHII.li 'IIHTeHCIIBHocTn HBl..J.: ~T rry'IKa 'I~CTII~-~cnonh~o-' • 
aarriich nn6o cpoToMaTepnarrhl, nu6o 'cKannpyKiuiuii 'yMno)KiiTen'h .. co • menhi0!1• 

ITo p.!Ip,y npii'IIIH To'InocTh·ce~cnTo~eTp~·IecK'nx na~·epeHnii npii pa6oT~ c 

cpoToMaTepnarra:~.~ ~eBhrcoKa. Mexanii'IecKde nepeMemeJme y~mh~IITen.li •no'' -
Kap;poBoMy ;·oKny rrp~cxop,nT a a speM.li .. oKono 3o ceK:i (<iTo noa~o'n~eT. rrpoila~ 

' ' ~ ' ' > ; , ' l ' ~ e • ~ • 

BO)J,liTh TOflhKO ycpep,HCHHhiCillO BpeMeHII II3MepeHII.li. • ;; 
:i:: · :U:enh~ npoaep,ennoro BKcnepiiMenTa·~~n.llnoch IItJy'IeHIIe BoaMo)KnocTII 

na6n10p,eim~ pacnpep,enenn.ll IIHTencnanocTII MBl..J. .. abmep;en~·aro •rry'IKa' cpa~ 
a'oTpona: JI.HIT OM.HM B op,noM ~a-KpoiiMrrynhce ycKopnTen.ll'. .o.: 'li 

<PoToperncTpaTop. . ' • ~ 
B Ka'IecTae cpoToperncTpaTopa· IIcnonwoBarrach .. cnc~_e~~a (P~c:_ 6,), .co-. 

CTO.li~aJI II3 oneKTpOHHO - .OIITII'ICCKoro .rrpeo6paaoBaTen.li (8QIT) C MIIKpo-.·:. 

Kanarrhnoii nnacTIIHoii (MKIT),·co'InenenJioro~c p,ncceKTopoM ·JIM-605 c no-· 

MomhiO aonoKonno-onTn'IeCKoro KOHTaKT~. <PoToperiicTpaTop CThiKOB~nC.li· c.' 

qepeHKOBCKIIM npn6opoM, ycTpOllCTBO KOToporo 113flO)I{CJIO B rn: L .IJ:ncceK<' 

TOp,pa60TCl:fl. B O)J,HOCTpO'IHOM pC)KUMe, CKannpoaanne GKpana ocyu~eCTBn.li
nocb a a apeM.li :40 MKceK .. Pe)KIIM ·pa6oTbi.80I!a - cTaTII'IecKnil. 3arrycK re-. 
nepaTopa paaaepTKII p,ncceKTopa ocyu~ecTan.llnC.li oT cnHxpoii~mynhca ycKo-·: 

piiTen.li . .IJ:n.ll aanycKa renepaTopa paaaepTKU c. 'IaCTOTOH J 1'1~ ,ciiHXponM
nynhChi:YCKOpiiTen.li npopC)KIIBaniiCh OAIIOBil6paTopoM C .MCpTBblM BpCMCIICM ~ 

13, 
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Pwc. 6: C6opKa 80II - AHcceKTop; .· 

1 ~ nrreKTpOHHO-OriTII~eCKH~· ripeo6pa::lOBaTeilhj 2- AHCcei;opjrJ- BOiiOKOHHO-
; .· •: ,l~.~- ''_ ~- :· -, .• :-· < -~''_7·-· .. " ,. -~·;-·-,•.',:'"":~~-~"'--·*" .. '~----;•"-: :~if~t~. d'":···,··'l ~,~.·- ,_. 

orrTii.qec'Ka:H li£aii6li; 4 - <tJol<ycHpyKm.(HH aiuiKTPOAj 5.:' aHOAj '6 ~·, MUKp'oKa~ j 
HailbHaJI IIilaCTHHaj 7 - ~OiiOKOHHO:~IITH'IeCKOe COeAHHeHHe; 8 - med~' ~H~CeK- 1 

. .,. -. __ .·-·. -·:o··:·~- ., .... ,.....,.~~-,.: --.:~ ··i:~ ~- ,~,·---~ . ~·· _:_, ....... ,~, ~ -. , .•·-r.···r ": 
Tapa; 9 ~ <tJolcyciip'y!Oii.(iu{!CaTyuu(a; 10 ~ KaTyuiKa cTpb~iioii pa5aepTKii; 11 -

BTOP,~~.H:o-n~e~::po~#~~ii··~~~~~~i;~~,~~;.')i .· ·:.·,.; ····:. r·;; ::·~··· :(',·;:· · ··· · ::: 
. . "·\- -:-·!·;: ;_j\;:7.£·:- ·(L.--~- . ·t, , .. ,., ;: '· .,_ ~-Jy·Ll'. 

1 CeK . .I(rr.ll TO'IHOH CHHXpOHl!3al\Hll C pearrbHbiM IIY'IKOM II KOHTpOii.ll :JaiiJCKa · 
• ' ' '• r ,: • ~ ,• • "' j ;o ·o \, • • ; ' • 

reHepaTopa ·pa:JBepTKH HCII01lb30B<!-1IC.ll ;,TeileCKOII HB;Tpex Cl\llHTHilil.lll\llOH

HbiX c~eT'IHKOB.;AHOAHhiH CHrHail:C AHCCeKTopa,BbiBOAlliiC.li;·Ha 'narroMHHaiD-; 

mwii OCl\Hilrrorpa<tJ II <lJoTorp~~Hpoaarr~~:;i·.~;,; .v . . ' '· . . '- . . 1·.;;:• 

, . B .nKcrr~pHMeH-I:e Ha. B~iBeAeHHOM• rryqKe 4Ja:JoTpoHa·6bmo. rrpoAeMOH;;• 

CTpHpOBa~IO, .'ITO <lJoToperHCTpHpy~ll.\all CHCTeMa, COTaBileHHaJI ll3 8Qfia H<l:, 

MKII II AH.cceKTopa JHI-605~· rio:3BO'rr.lle~ ~ ~Te'Ie~we·o~Hm:.o M:aKpoHMrrynhca. 

ycKopHTerr.ll ( 40 MKceK) n{JOscw~-:h H:J~~I?~~~.ll ;pacrrpeAerreaH.ll HHTeHcHimo-:. 

CTH qepeHKOBCKoro" ll:JiiY'IeHll.ll' AH.ll. IIJ'IKa IIpOTOHOB! CO; cpeAHeH • llHTeHCH

BHOCTbiO J,= 107
, rrp~TjceK::llpUGT~M.pa3perneHHe B <lJo:KarrbHOH'IliiOCKOC-i-H 

o6'beKTHBa R = 0, 1 MM; a TO'IHOCTb;ImMepeHHH orrpeAerr.HeTcJ! ·cTaTHCTHKoii; 
<P~TOHOB (Net> rv 106

).. . . , ;;·~ 'I;( , 

B 'IeTBepToii rrraae orrHChiBaiOTC.ll • pe:JyrrhTaTh~ TeopeTli'IeCKl!X ~ccrre
AOBaHHH arrrrapaTHOH <lJYHKl\IIH· qepeHK~BcKwx'· crreKTpoMeTpoB. IIpHBOA.HTC.ll; 

BhiBOA <lJopMyrr, OII~CbiBaiOIUIJX. qepeHKOBCKOe, lltJDT'IeHHe ~.ll:lKeilbDC li~~OB C· 

yqeToM rroTeph GHeprHH..,:B paAHaTope IIpHBOA.l!TC.ll pacqeTbl yrrroBbiX .pac-· 

rrpeAerrelmii HB'Y: cyqeToM: KaK MHoroKpaTHoro pacCeJi~M.ll :-i_,aK'.H T?pMo:lKe

Hl!JI· qaCTl!l\.B paAHaTope.-:ll:JiiO:lKeH MeTOA 'J'leTa· BK!JaAa'yr~oBoro: M 'GHep~: 
reTwqecKOro piu:l6poca qacTHll rry'IKa a Ha6rriOAaeM:yiO. yrrrosy10 rrrroTHOCTh 
HB'IJ.·. . ~-);: · ·· ·:::•:: •L·· •· : :n1.1 

' ' ' ~' ' . - . 

Teopl!.ll· TaMMa • <l>paHKa orrHchmaeT qepeHKOBCKoe H:Jily'IeHwe·~~cTHl\bl~ 
ABH:lKYIUeHC.ll IIp.l!MOill!HeHHO II paBHOMepHO B cpeAe c IIOKami.TerreM rrpeJioMrre~ 

14[ 

HH.ll n > cfv ( V -:CKOpOCTb .'IaCTlll\bl, C c CKOpOCTh CBeT_a B BaKyyMe). liHbiMll 

,,crroaaMH. B GTOH Teopl!ll rrpeHe6peraeTcir n<tJ<lJeKTaMH.B:JaHMOAeiicTBH.ll qac

THI.\hl c: B~m~cTBOM1paAiia-r'6p.i, rrp~BOA.llll.\HM KaK K l!CKpllBileHHIO ee TpaeK

: Topnll (MHoroKpaTHoe pacce.i!iilie); '-raK II K cHcTeMaTn'IecKoMy yMeH~llieHHIO 
cKopocTn (n()Hm:lalll!OHHhle· IIOTepH ). · 

B ~epaoM Pa:JAerie 'IeTBepToii · rrraB,I>I · AHccepTaQ_Hll paccMaTpl!BaeTC.ll 

rrpeAerrhHhiH crryqaif, KorAa'ariii.l!Hiie MHoroKpaTHoro pa~ce.l!Hll.ll HecymecTsen

Ho, a ocHOBHYIO porrh B <tJopMHpo:BaimH yrrroaoro padn'peAerreHH.ll ~epeHKOB
cKoro ll3iiY'IeHH.ll HrpaeT l!MeHHO n<lJ<lJeKT TOpMO:lKeHii.ll! .TaKaJI Cll'ryaQH.ll pe

aiiH:JyeTC.ll II pH rrpOXO:lKAeHHH qepe3 TOHKHe paAHaTOpbl .l!Aep, T.ll:lKeilbiX GJ!le-
MeHTOB (Z,A >> 1). . . • ,. · 

3aAa'Ia paccMaTplmarracb B crreAyiOIUeM : rrpH6rrn~eHl!H. R 'rrpeHe6pe

:lKeHl!H <lJrryKTyal\H.l!Mll GHepreTH'IeCKHX IIOTepb, C'Ill'rarrocb, 'ITO B Ka:li(AbiH 

MoMeHT apeMeHH qacTHl\a HMeeT cTporo orrpeAerreHHYIO GHeprHIO 11 rroTep.ll 

GHeprHw.rrporropQHOHailbHa rrpoiiAeHHoMy rryTH: IIocKOilhKJ TaK:lKe rrpeHe6pe-: 

rarroch 11 n<tJ<tJeKTaMH.l!CKpHBrreHll.ll TpaeKTopnH, :JaAaqa cBoAHrra:cb'•K iiccne- . 

AOBaHHIO yrrroaoro: pacrrpeAerreHH.ll HB'Y:: oi· qacTHllhl,. ABH)KymeiiC.ll rrp.l!Mo-• 

ill!HeHHO, 'II paBHO:JaMeAileHHO. 
,;; 

0.0 

., . ~ .• 

PIIc:•· 7: ,:Yrrroaoe pacrrpeAerr~: 
Hl!e HnJiyqeHRJl::paCC~ll'raHHOe C; , ' 

. ' . ' . . ' . ' ' ~ . 
yqeToM TopMo:lKeHll.ll Ail.ll .l!Aep 
:JrinoT~ c aii~prweii. 1000 MnB · ·· 

L~ :\' ·.: .. 
Ha HyKrroH, rraAaiOIUHX Ha paAH

T?aTop '113 KBap{.(a TOil~llHOH ·0,5 
- CM. ''J\ 'J·'- :.:·~ 

·20·18·16·14-12·10'-SS-6 4'·2'0' 2:.·,(f ·• ····• '· '··' 

,,,.,., . ... :· ' ~· .. '·,:;,9{01fad):<.' '· .••. . ·.:'~"-' .i:'i' ' ·~ :· . ·.i.". : : 

. B .pe:JyilhTaTe 6blrro .rrorryqeHo yrrroaoe pacrrpeAerreHHe, H:Jo6pa:lKeHHoe. 

Ha P~~> i.'. Ha Pile~' 8 npH~eAeHo. Ail.ll cp'a:Bne~H.ll pac~pe~erren11e · Ail.ll yrrro-,, 

aoii nrroTHOCTH q~peHKOBCKoro n:Jrry~eHH.ll, crreAyiOmee, H:J Teopl!H TaMMa -

~p~~K~. Har;6~rree,cy~~S;Be~~ble o;_rrli'Ill.ll pa<;rrpeAerreHH~ na P~c. 7.u 8·· 
na Ham •a:Jrrr.l!A, cocTO.l!T B crreAYIOIUeM. IJ;eHTP T.ll:lKeCTll pacrrpeAerreHU.ll Ha, 

p'~Li ~~e~eH,po ~paB~~.H~~ c pa:~rrp~AerreHIIe~ ja~~a ~.· ~paHKa B cTopoHy"' 

M~HblliJ;I~ .. yrrr<?~~ illHpl!Ha P,<;tCrrpeAeJieHH.ll Ha.Pl!c •. 7, :JHa'IIiTerrhi!O 6orrbrne,: 

qe~. Y,;pacrrpeA:rreHu~ Ta.~Ma:~, <I>paHKa 11 c yaerrH'IeHHeM TOilll.\l!Hbl paAH-

, aTop a pacTeT rrp~:mopl\HC!H(l,JJhHO rrocueAH~ii •. ,I(rr.ll · pacrrpeAerreHH.ll TaMMa ~ . 

. <l>paHKa xapaKTepHa o6paTiiaJI Cl!TJal\H.ll,· ero rnupnHa y6hiBaeT o6paTHO • 
" ,, .. , ' ' ' ' ,,,_ ,,,, . ' . " 

. rrp()IIOPllll?~~.h!J().;TorrmnHe paAll_aTopa; :<if 

115: 
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PIIc. 8: Pacnpep;eneHne TaMMa c·c:· 

<l>paHKa pa.CC'IliT~~Hoe p;n.ll ~):(ep, 
oono.Ta c. OHepriieii 1000 M.aB 

Ha Hy~noH; nap;aJOmnx. Ha P~AII

aTop llll KB?-p~a .TOJill(liHOH .0,5 
. CM~ · 

.... ·li'· 

..• . f 

Ecnn, npoBOP,IITh_onTWieCKYJO aHanor_nJO, TO yrnoBaJI nnoTHOCTh '!e-. 

peHKOBCKoro IIony'IeHII.ll 'IacTH~hi. p;BII:lKymeii:C.ll .paimooaMep;neHHo no):(o6Ha 

p,II!J>paK~IIII <l>peHen.ll Ha menii,:.B TO BpeM.ll KaK IIony'IeHIIe ,'IaCTII~hi p;BII)f{y-' 

~- ll(eHC.ll paBHOMepHO pacnpep;eneHO B ( COOTBeTCTBIIII" C: p;II<f>paK~IIOHHOH Kap

TIIHOH <l>payHr~IJ>epa. Bmiee Toro, ecnii paccTo.l!HIIe Me)f{p;y MaKciiMyMaMn 

(napaMeTp p;II!J>paKQIIII) B Teopiiii TaMMa - <l>paHKa onpep;en.lleTc.ll p;nnHoii 

BonHhi II Tonll(IIHoii pap;IIaTopa, /i(} = >.jnL; To· B pacnpep;eneHIIII c y'IeToM 

TOpMO)f{eHII.ll. 'IaCTII~ Bbipa)f{eHIIe, P,JI.ll napaMeTpa p;Ii!J>paK~IIH BKJIJO-.i:aeT B . 

ce6.ll. yp;enhH.i.ie noT~pJi aii~p~im B Bell(eCTBe pap,IIaTopa. 
J • _ •• -., ; , , • ~,,. l; ,, • I ' ; 

,. _9· 2 ~·1vbl:,x_.i i(··1:' .... /32)1'aEI >.. 
13
- _ vo 

·' d--·-.-. -·-- .. ,...., 0 -- --, 0-:-:-. 
.. · · ·1T'c 1T'/3o.• -:~ . :dx Eo·: · ··•c: 

:r: ~ 

Haii6onee,OT'I~TniiBO p;II!J>paK~IIOHHaH K·a~TIIIia <J>peHen~BCKoroTmia npo.H~
n.lleTC.ll B 'IepeHKOBCKOM Imny:qe~II~. CBep~T.ll~eJibiX llOHOB (JI)~H, OOJIOTo); 

op;HaK~ ee npo.l!BneHII.ll MO)f{HO Iia6n.JOp;aTh II p;~.ll 6onee nerKIIX .llg~p'. c: 

Bo BTopoM parip,~ne 'IeTBepToii rnaBbl AIIccepT~Q~II p~c~~aTpiiBaeTc.ll 
Oap;a'fa Op;HOBpeMeHHoro y'IeTa MHoroKpaTHO;O pa~Ce.l!HII.ll II TOp.MO)f{~~II.li 
'faCT II~ Ha <J>opMnpoBiiine' yrrroBoro "pacripep,eneHIIi: 'IepeHKOBcKO"ro "n~ny'Ie-
HII.ll.··. . : · · ·. ·. ·.: · ' . • '. . . ; .··.' . ·. . , . ,.";. 

· 3aJia'Ia pernanacb B cnep,yirimeM npii6inl)f{eH·IIII .' TaK )f{e, Kai' Ii npii · pac:: · ~ 
'leT aX yrnoBoro ·. pac.npep,eneHII.ll imriy'f.eHII.ll 'TonbKo · c y'feToM~ TopMo)KeHn.ll 

C'IIITanoch, ''ITo Ii pacci.Ia;piiBaeMoii MoAenii 'facTii~a'IIMeeT aHep~uJO cTporo · 

onpep;eneHHYID KOOPAIIHaToii T :e. IIcnorihOOBaJIOCb TaK HallhlBaeMoe. npii6~u: 
)f{eHIIe "HenpepbiBHoroo~MeA~eH~k" :: KpoMe Toro 6blno ilcnonbooBaHo npn~ 
6nii)f{eHIIe <l>oKKepa - IInaHI<a p;nl!" oiinca:Hn.ll MHor(ntpaTiioro 'pacce.Hiiii~: '!a~· 
CTII~ B Be~eCTBe II npep;ironaranocl.,''ITO"yr~m 'IepeHKOBCKOr.o'nonyqeHII.ll'oiia'-. 
'IIITenhHO npeBhlrnaeT · cpep,HeKBam1aTII'fecKnii yron imoroK.paTHoro pacceJI~· 
HII.ll. 06ll(IIH nop,xop; .K paCCMOTpeHIIJO ripo~eCCOB IIorryqeHHX npii 'ripoXO)f{P,e- ' 

16t 

~1-~' ·' ,., ,., ··: ,, · .• -··-' ' ')< ~,-· ''· ~ ~ .• ' 

HIIII pen.l!TIIBIICTcKmi:' 'faci'IIri 'Iepeo ·BeuiecTBo 6bm npe):(no)f{eH A.B. MIIr):(a-

no~ B Teopiiii ·T~,p~'~3Hhro J;o!iy'Iell~.ll 6~ICTphiX ,'IaC~II~ a'Be~~.~TB~- ,Co-, 

rnaciiO OTOMY n'OAX~AY."'f~;;6bl y'.i~~Tb·M~;~roKpaTHOe pac~e.li.HIIe 'IaCT~ilbl.~ 
rip~ue~ce 'ilnny~eHII.ll, He~6xo):(HM~ '~p<moBecTn ·ycpep;ne11ne nnTe~~it·~~~;;~;il 
rio sc~iJ''s'OoMO~<HbiM' -i-p;te~Topn.l!M' ~~f::.;;Iidhi' B np~cTpai;CTBe K~op~imaT II 

. , ,·· . .'u1: ·;: .... ~ .. t"-· _,·· ~:: •. ; .. ;•:.:.::.·: .:,:·~:* ",:! ~-'..-~-:-· .' .•·' ~ { '-~· 
cKopocTen. PeoynhTaT pac'IeToB npo):(eMoHcTpiipoBaH HaPnc. 9 ... 

-~ ~- ,· 

• • • •; - ' _~,·· : ~ ~ -.. :·. "'"" • J .. , r_~' ; 1 -_ ~ ·_:! .- 1 . -, • . • ! ' 

li. , ..... 

0.6 

~ 0.5 
~- . 
~ ~0.4' 

~ 0.3 
~ <•, 

~~ ~2 

i 0.1 . 

0.0 
-6 

'il ~ ' ,-+ •• • .- ;; ( . :·.;; '::-;·:: ,_ 

..... ~-~···. ~-<,·· ,,·t;:~.:--.J ·; .• ~.:!:"· 

PIIc. 9: . YrnoBhie · pacnpe):(eJie-
. ; • " . • '.!.-. ~ ) - . --· •. 

IIII.ll, paCC'IIlTaHHbie npOTOHOB ~ 

E ·=·660 MaB','s J>a'gltaTop~ 'no 
• LiF, :11 ~·2'cM;·( X~ 400 HM ·f 

1-:-.. pacn'p~~eneHIIe 6eo y'IeTa llO-
Tepb aHepriiii;. · .. :•H·::_,·;· ,.,. 

.. 2 - pacnpep;eneHIIe, rAe Y'ITel{hi 
• • ' ' ; ; ; ~ ' •· . • . • I' I.,' ~ '. • . _.., ·• • 

no:~;ep~~,a~~~r,nn. n 

C .. ·.•''./:_·;---; Hr. , .. ': ~: r. :.r.· --~---- .. _:1:>_:. ,'·,~ ·: :_, .·. ;.~":,'~ 
_9 ,~c:. 7>''I~T, ~J.i'?.~~J(P.a.T,H_or_o. pacce . .l!Hll.ll. ~IIJibHO, Bnii.iieT Ha <f>~pMy,, yrnoBbiX 
pacnpep,eneHIIH MB"l! T.ll)f{enl>rxiioHoB, Ha ,RIIc.lO :noKaoaH peoynhTaT pac-

- • ' , ! , ~- , I .. • "' .-.r,, 

'leTa yrnOBOH llJIOTHOCTH 'IepeHKOB~Koro nony.-.i:eHII.ll ppn,n,ap;emm ,IIOI,IOB 00-
~ • : :, -· 1 ,,, .r '"_ • • • ' ~ ·- t _ •; , j · 1 ~ l 1 . . 1 v> , , it •;, _. ;, ; · _ .. , I . •• , 

noTa c am;prneii 1000 MoB/ii Iia Ksap~eshiii pap;IIaTop Tonll(IIHoii 0,5 eM, 
~~-1·~ t· _,._.- ·v ·;~ ... :.iL'/!'~·.;,~ .. ' :/'·.,·, :··_.. -:._; ,__.,,;,;:",_"· -, '._,;: ~ ''·.·· H:. 

T:e. p,n.ll ycnoBIIII,.'ITO II pacnpeAenenne Ha PIIc. 7 .. O'IeBIIp;Hhi ona'IIITenhHhie 
~T~· .. ~~ ·.;,- /'"::-·~ ;_·g/1_~::.-~··,'. ·.· .·;:·;:~,;,:,. l •"J' \~,: ~:~.- .".,i~{;, -} ::_,:.. ... :•.:~. !i! _:.;. 

IIOMei,IeHII.ll <f>op¥bl p;;c~pep,eneHII . .ll,. KO~OP.?e ·. !1PaKT~'I~CKII npeP,C'J',aBn.lleT IIO 
:::: ,~,.' .~ ~: ~ .... ; ~ .. \ ,,}, ,J, '~.t{5. .;~ ..•. .-, . '\ -1 -~ •' ~ ···- ••• ·-: .J !. ··-·~···· '. 

ce6.ll'llJIOCKIIII. CTOJIIIK. . . . .. · • 

_:,r.r: 

0.00 L.-:::.... ............ .._.._.._.__._..,::::........J 
"-16 -14 -12 '10 ·8 "·6 -·. ·2 0 214 

8(mrad) •. 
. ·•. ;r 

.,~-{~.::'""'' p~! 

PIIc.· .riO:.:. YrnoBoe pacnpep,enc

nne MB"l! c. p,nnHoii. Bonn hi,>.:= 
546' Hr:; p;n.ll ll~;IO~"-~d~~Ta. C 

oH~p.~n~ii 1000 M~B ·~~~ ny~~oH 
~ -.: • • ' • K :·: t) ' . • ;' ,.-. .;;, ) ' ' • . l 

nap;aJOll(IIX Ha KBap~eBhiii pa):(n-
aTop 'Tonll(~Ho~. 0,5 CM ·p~c·~'IJ
TaHHOe., C y'IeTOM ·;MHOrOKpaT

HOr.o. pacce.l!HII.ll. 

f ·~. 

0Tp;enhHO B p;IIccepTa~IIII paccMoTpeH Bonpoc o BJIII.l!HIIII na <J>opMy 

ua6n10p;aeMoro :pacnpeAeneHII.ll cneKTpoMeTpa ·yrnoBoro 11 aneprcTli'ICCKoro 

pao6poca ,'fa~T~~- IloKaoaHo, 'ITO B !J>opMIIpoBanii~ na6nloA~CMor·o pacnpc

p;eneHII.ll y'IaCTBYCT TOJihKO npoeK~II.ll yrnoBoro pacnpep,encinui 'IaCTii~ na 
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rrnocKOCTb, a6nmm KOTopoii: ocymecTBnJieTcJI Ha6mo~eHMe HB:Y:. 
• ~ ' .. ~··:,·_,~ '· '\ 1 • i~.-~i 0_,o, lj~, i'1;.·' -.; '• > -:·. f, ) .;.),\ij ,'-' :.; 

c". Ecmi' M3Mepeiiitii IIpOBO~.liTCJI~C llJ'lKOM, y' KOToporo CKOMIIeHCMpo'aaHa 
: .- . . __ , ~-- , .. - •·" ;.~'~- ·,,'f ,,f .. , ·~ ; :: _ :.-.·' •~->:.t, ~,;:-~ :.~; :--c "'':"J.~ 

yrnOBaJI ,[\MCIIepCMJI M KOMIIeHCMpOBaHa .XpOMaTM'feCKaJI a6eppal(UJI, TO Hac, 
. - ., ·:·t·,., _ _ ., : . .. ; :: < "~ ,:~"~ !: ·. C; 'I .• , . ; ·~" !;:J: < : 

6mo~aeMoe yrnoaoe pacrrpe~enenne · M3ny'feHMJI OT, rry'fKa Mo)KeT. 6biTi. rrpeg-
. · ;_' ·,; ; ·' -, ... _, :-~~ L;·,. ~' ~ .. ;:"- 'Lf<{),_~;~ ' ... ~:_,_,____ ·:' :~ )) ·-. 1--'-·-'·_> .l. i ~t_ .. 

CTaB1!eHO CBepTKOU :arrrrapaTHOUi !J>yHKl(Ull CIIeKTpOMeTpa,. IIpOeKl(IIM yrno-. 
;,-; (• ·;,: -·.,~ ~··:~fi' .. ,.· ·;I; .f~ 'i,,.;.'_i,.f :.:t, ;, ~.· ;~--, .. ,,,,': ·'_?·'._.;-, ;.·_. 'l --! 

aoro pa36poca 'faCTMl( Ha I11IOCKOCTh HaqmogeHMJI, M tmepreTU'feCKOro. pa3-
~" · ...... r.:t .•.-· (. ;·,,; .·c;.r;:".· '~ .,,~li '' ·_<•'' ' t •· 'l .:" '1 •. •' .• 

6poca B IIY'fKe. TaKiiM'o6pa3oM, gnJI aoccTaHoaneHMJI GHepreTII'fecKoro pac-

rrpe~erreHMJI 'faCTMl( Heo6xo~IIMO rrpoao,qnTb gorronHMTenbHbie ImMepeHIIJI rrpo-

eKl(MU yrnoaoro pati6poc~ rry:Ka. ..~-·-· . . -- • ••.. . , . . - .... . . . ' ... - 1' . . ' 
· B 3aKnJO'feHMn ccpopMynupoBaHbi o~HOBHhie pe3ynhTaTbi pa6oTbi: 

·. . . . £' _;~[· ;,.. ' .. [ 

·1. Ilpe_qnmKeH U peanM30BaH MeTO,[\ MO,[\e11MpOBaHMJI OITTM'feCKIIX CIICTeM . . '-· . ' ' ~ ~. ' . ~ -' "..' . ; . . ' ' . -
. . • u . - ' 'fepe',I,K8~~KIIXCIT~K;r'J?OMeTp~!3 C KOMITeHCal(II~W,[\MCITepCMII. -~ 

Co3gaHHhre·MogenM IIcrronb30BaHbi gnJI o6pa66.f!<il pe3ynhTa;~BH3Me-
peHIIii: cpeAHeii: ~aepriiM II;Iiarrpaan~H~Ji rry~K~ rip~~onoa. · ~. 
Me Tog rro3ao~riHr iioa~ricil'T·;, T~'fHocib pe3ynim;ToJJt M3Mepemtii: II pea-
nM3oBaTb ITOTe~l(ManbHble 'ao3MO)KH~CTM. ripM6opoB. . 

·. ,,1, . i} ' . -:-

2. IlocTaBnen II rrpoaegeli' GKcrrepMMeHT IT? IIccneAoBaiiMJO. B03MO)KHOCTeii: 

.. BhrcoKo'fyacTBMTenhHoro ·i<oopgiiHaTHoro cpoT"O'rrpMeM'iiiiKa AnJI. Iia6nJO~e
; Hli.ll 'fepeHKOBCKOro H3ny'I~HII.li 0 {JT·rry'fKa rrpoTOHo~:; :; ;:,:~ 

EbiUII liocfiirHyTbi c~~A·Y.IOlllMep~~y~~-i~'-rLii yganoc~ H;~1IJOga::rb pa,c

rrpeAeneHue 'HWI B' ~e~eHh~'' OAHoro • Ma~poiii.frryA~~a: yci<opnTenJI · oT_ 
., . ~, .,,~ .,, ).\f;;. ·:.~ ~· .· ·;:~.;i .--:~ .·- ;;. -.~._(['">~.,s,·;;:c· ~: 8·)r~' ~~··· ~-· ~-.~-~ "_,-_, ·;;_. 

ITY'fKa npOTOHOB CO apegHe~ MHTeHC~BHOCTbiQ 1 ~0 np~T_/c,eK, rip II .Pit?::, 
. pe'uieiiilim: R :::; o; 1 ~M, 'll ~Tkm1cTRK~; cpo.rc;iio's H}l, <J>oioK~Tp~e- P(;=i:~ 

6 ._,_. ,, . ' / . ~ ~' ''·· ·.. "'"' ~·. 10 cpoT. 

3. BrrepBbie nony'feHbi ¢opMynhr gnJI pac'feTa yrnoaoro··pacrrpegeneHIIJI 

HB'tLoT 'faCTIIl(,'IICHbiThiBaJOlli;Mx rro~epn GHepriiM. B pagMaTope. 
. . ,, - 'i ... ' ., '·' . ~-. '·· 

. IlpegcKanaH Gcpcp'eKT oasncn.MOCTII IIIMpMHbi 'fepeiiK<?_B_CKoro KOHyca A1IJI 
... .. . • ... J . ; . • . ' '\' 

MHOI'03apJigHbiX, 'faCT HI( OT 3apJiga 11. GHepriiii 'faCTM~bi. ·. ' 
·.' ·· • -- · • , . o , i '~ Z -. _ i ?' . ~ · -~ : ' ; ~ · . · , , · r, . ·- , . 

IlpegCKa3aHo M3MeHeHMe xapaKTepa AM«f:lpaKl(IIOHHOii: KapTIIHbi no cpa--~ ,·il ~:. '•,' :· ;:A , .,.,_. - ~--'·' • . ~ i 

BHe.HMJ? C TeopMeii: ,TaM.Ma '( ~paHKa.; . . ... ' .. : ! : 

. 4. BrrepBbie rrony'feHbi Bbipa)KeHIIJI, omlcbiBaJOll{Me pacrrpe,qeneH~e HB'lf 

c y'feToM TOpMO)KemiJI' II MHoroKpaT~o·ra· pacceJIHR:i!~~·acTHl(. ~ p~,qiia
Tope. <hii cpopMy1lbi ll00B01IJIIOT paCC'fHTbiBaTb pa3peiiieHIIe 'fepeHKO-
BCKMX crreKTpoMeTpoa c KOMrrencal(IIeii: giicrrepcMM. ·· - . . . 

5 .. II~ny'feH~ cpo~~y;~ '~~~ ,pa~''feTa; H<~:61I~AaeMo;~ :pa~rr·;·~~e~e~~JI _II3-

_ny;eHIIJI o~ IIY'fKa 'facT~ll <;>6n~ga10mero yrnoBbiM:ii GHepreTM'feCKMM · 
pa36pocoM.;·· .,:_~ .. : " , "' .·.~ 1 "'/r: ~, ... · · :• · -~. :{ ' ' 
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