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' Bae.z:ieHue 

l I ( 

B HacTosuuee· apeM>t ,Han6onee pacnpocTpaKeHHblMH MeTo.naMn uccne.noaaHu>t , 

C:TpyKTypbl aTOMHoro >1.npa H xapaKTepa npoueccoa, npOHCXO.!l!llllHX B !1.!lpax 9110MeH-, 
) . ' \ ·-. - ' . ' . ' ,-f 

, Tpa, · SIBll!IIOTCSI MeTO.!lbl 'g.nepHoJI · cneKTpocKonuu, CBS1aa11Hb1,e c uaMepeHHeM aMnnnTy.n".'_ 

, HbIX ·" apeMeHHhlX pacnpe.o.e11ea11ll sneKTp>l'teCKHX nMnynbcoa, nocTyna10wux c .neTeK-

Topoa "s,.o.epHb!X' 
1
qacTHU. 'B, ~.!lHOM H3 TBKHX M0T0.0.0B a11a11u3 pacnpe.o.e:i~HHSI 'qaCTHU 

no 9HeprH>tM CBO.!lHTClt K BH811H3Y, pacnpe.nenemrn 8Mll11HTY.!l ~110KTPH,''10CKHX 11MllY11bCOB, 

npu' J:lPYfOM ~eToii.e ",'.:!MepeHHlt' HHcpopMBUHIO ?6 ~Hepruu '!BC TH Ubl nony'IBIOT H3 · H3Me- · 

pe~ull pacnpe.neneHHll sneKTpuqe'c!'n.x HMnynbCoa a.! apeMeHu, 3To OTHOCHTCSI npe>K,::ie 

-acero K naMepeHH>tM no apeMe11n nponeTa. 
•\ / 

' ' B nocne.nHu.e ro.nbl Han6011blllee pacnpocTpaHeHue npu aHanuae aMnnnTy .!lHbIX 
. . ,' ·,\_ i 

"· ~p,eMeHHbIX pacnpe.o.eneHnll, u . oco6eH~o npu npoae.o.eHHH MHoroMepHb1x 1 uccne.o.oaaHHl!,_ 

• • nonyqnnn MHoro;caHanbHhm cneKTpoMeTpb1. 06bI'IHO Ha Bb1xo.o.e TBKHX krnoroKaHanbHbIX ·cu-
l ' /- .' • _\ .~ , • • •' ' 

CTeM nonyqaeTClt. 3HB'IHT011bHOe K011H'l0CTB,o .naHHblx;, npn'leM BpeM>t, aaTpaquaaeMOe 1 •:' 

Ha HX nonyqeHne, HHor,.o.a: He, npeBbllll80T H0CK011bKHX MHHYT, 

B CBSl3H C TeM; 'lTO B 601IblllHHCTBe cnyqaeB, 9TH .!lBHHble Tpe6y10T' 6onbWOll 

noc11e.o.y10mea p6pa6oTKH, MHoroKaHan&Hbie aHariiiaaTopbI . .non>KHbl npoeKTHpo
1

aaTbCSI 
' ' t : 

TaK; 'lT06bI HaKonneHH0 HHcpOpMaUHR B aHan,HaaTope ocy~eCTB11,lt110Cb B HaH6onee 

· y.o.o6Holl .!l11>t o6pa6oTK~ -cpopMe c yqeTOM npe.z:tno1iaraeMb~X'cnoco6oa aaTOMaTnaauun 

'apOn~ccoa o6pa6o;KH- K8K exo.aHhlX, TaK ·u abIXonablx .aaHHbIX. 

0cHOBHa>t ll011b .!l,HCCepTBUHR - onpe.z:teiinTb H3 BHMH3a B~3MO>KHblX' M0TO.!l0B 
. - ' " 

, fiOCTpOeHHlt MHOr,OKBH811bHblX CneKTP?MeTpOB HBH6011ee U0110C006pa3Hbl0 · peweHH!I, .!ln>I 

MHOrOKBHanbHblX aH811H3aTopoa SI.!l0pHoll cj)H3HKH H MeTO.!lOB o6pa60TKH HHcpOpMBUHH, B -
; ' 

aaBHCHMOCTH' OT xapaKTep~ npoao.nnMoro sKcnepnMeHTa H ucnonb3yeMoro. MeTo.z:ta 
,-,. >t. I ,' 

I MBT0MBTH'l0CKOll o6pa6oTKH nonyqeHHOll HHcpopMariuu, 

JlHccepTlUXH>I paa.neneHa Ha .!lB8 qacTn.- B nepaoll 'IBCTH (~11. I, II, III, IV, V ) ·, 

. paccMaTpnaaeTc>t wupoKHll Kpyr aonpocoa,, ca>1aaHHbIX C· M8TO.!lRKoll npoae.z:teHHSI sicne-
. , __ f' ' 

pHM0HTa~ TeOpH_eA n~_OC'l0TOB, npumtnnaMH nocTp00HH>I ,MHOJ"OKaHB1lbHblX BH811~38TOpOB,---

_a i~K~e.c ·aaToMaTuaau~ea· npouecco11,06pa60TKH sKcnepnMeHTanbHblX .naHHbix. ' 

Bo BTopoll 'IBCTH (np~nolKeHne· 1, 21
,' 3, 4, 5) onHCb111a10Tcsi opHrHHB11bH~1e 

,·, -· ( . 

cneKTpOMeTpH'10CKH~ H cn8UH8/IH3HpOBaHHble Bbl'IHC11HTenbHble ycTpOl!CTBa,, coa.naHHbI,e . ' 

- - , ~ peaynbTaTe nccn~noa~HHll, ,H;1IolK8HHblX a' nepaoll. qacTH .nnccep;auuH,, a ;aKlKe B 
' • •• • ~ ' • , • I • i • > -' • \ 

1ta'18CTB8 H1111IOCTpauHH npHBO.!lB.TCB· H0KOTOpble SKC:n8pHM0HTa11bHbl0' pe3y11bT8Tbl, nony--; 

., '18Hllb18 ,c_ noMOlllbIO 9THX ycTaHOBOK, 

Kp~TKOe CO.!lep>KaHHe aucc~pTaU~H no rnaeaM H3naraeTCB HUKe. 
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--- f" n a s a {I 
;, 

Auanu:3 pacnpe.neneHHSI ·' HMnynhCOB no aMnnHTY .aaM B cneKTpOMeTp~H 

,inepHblX 1.J8CTH.11 

I 
B ·3Tott rJlB.se CHcTeM8TH3Hpo~aH Ma:repFlan, · Kac~10wtt8CSI MttoroKaHanhHbIX cne_KTJ:o-· 

MeTp~B, npenHasHa'!eHH\>IX nn.11. al'am1sa aMnn>1TynH&1x. pacdpeneneHnli. PaccMOTpeH - . ., '' . . . . .. 
s_onpoc O COOTB9TC'lBHH Me>K,ay atteprHefi H 8Mlln~.Typ.oi:t .nnR pa3nHttHblX THnoB .ne-. 

, "°' _, • ·• , • , I • - • 

TeKTOpOB II np1rneneHa OUeHK8 TO'IHOCTII, C KOTOpol! IIHcpOpMllUIHI MO>KeT 6h1Tb nony-
- ' , . ; . . ·- ' . . . ~· • '~ 

_'!eHa OT. neTe,K,TOp;'.B, ncnonb3yeMblX B cneKTpo~eTpll'leCKIIX Y?TaHOBKax._ np11n_eneH 

attan~a OCHOBHbl~ - M9TOAOB ~OCTJ:)09~HSI MHOrOK~H8nbHblX 8MilnJ:I?~YAµ~~x l;"-H8n~3 8T~poa, 

H npennomeHa H.x .. Knacc11cji11KallHH, · B _pesynhTaTe npo,neneH'!h'f nccnenonaHHll ,a.nepBh\e 

B Hamel! cTpaHe 6hin ,paspa60T8H 100-KaHanhHb!l! 8MilnHTynn&1l! aHanu3aTOp. C CllCTeMOl! 
• •• • ·: '. C, • • I I 2/ . . . 

na,rnTII ua cj:,epp11TOBb!X cepne'IHIIK8X , ' • 
·;;,.,, 

B, n11ccepT8Ullll nonpo6HO pacc~OTpeubI OCHOB~ble' xapaKTepnCTIIKII '11.moroKaHanb7 . 
,-HblX 8Mlln,11TynHhlX anannsaTopon BMeCTe C o6mell sa.a;a'!ell 113MepeHIIH cneK,Tpa -B 3aa11-

' ': . - . . ' { 
C,:IIMOCTII oT 11cnon,b3yeMo.rolo_6,opynoaau11H, MeTon11K11 nponeneH1111 3Kcnep11MeHTa 11 06,- ' 

pa6oTKII ero pesy,nbTaTOB. 

11ccnenoaan nonpoc nocnpo11sneneHHH cneKTpa np11 ·ManhIX cKopocT11x (paspewe-
. . . . -

nne no a.Mnn11Ty naM). Pa3peweHne aHannsai'opa· onpenen11eTc~ a. saa11c11MOCTH OT· a11ep-

reTuttecKoro .Ua:anasoaa, qHcna Kattanoa,_ CTa6a:nbHOCTH HX nono_meHHSl H WHpHHhI ao 
- ' . . \ ' 

BpeMeH~,-,oT., q0:cna o:rcqeTOB_~ npHXO.U_SllllttXCSI Hlf KB.>K~blil: Kan~~- 8 T8K)Ke OT aenH'iHHhl 

. Heonp~neii'eHHOCTH, CBH33HHOil C B~eneHHeM ll.HCKpeTHOCTH. 

/ 
np11 Bb!COKHX CKOPOCTHX nOCTynneHHH HMnynbCOB Ha axon' auannsaTopa MOryT 

\ 

B03HIIKHYTb nono11HIITenbHb!e HCKa>KeHHH a1i'.mn11Tyn auannsnpyeMblX l!Mnyn~OB II UOT_ep11 

1rncj:,opMBUIIII (3TH n0Tep11 o6ycnoaneHbl MepTBblM apeMeHeM anannsaTopa, 38BHC>IIUHM 
. ; . • • ..• ' ~ ' ! \ \ 

OT Tnna_ auan11saTopa, cj:,opMbI aHanns11pY:<aMor,o 1:J.Mnn11Tynuor_o pacnpeneneu'!" 11Mnynb-. 

CO~-• CKO_POCTII IIX noC_Tynnen11s_r H _3BKOHB pacnpe.neneHHH B.0 'apeMenu); 

B n11ccepTau1111 nponeneu aHanns pasn11'1Hh1x cnoco6on !3_BeneH11>1 nonpaac,K' ua 

MepTBOe apeMH aHannsaTopa, a T8K>Ke MeTonon y'leTa -II KOMilE'HC_!J,Ullll np?C'leTOB; no-'

K838HO, tITO_ ecnH 0THOCHT8JibHO He6o,nbWK8 ql-10%) npoc~eTbl_ cymec:raeHHbi c TO'IKII 

. 3p~HHSI H3M8~eHH~ ~ac;:,wTaP~, TO 60~,h~H-.~ cymec:aeHHbl ~ C To,q~~---apeH.H,Sl .~o_:r-~,~H __ HHT8H-
' . . • . . I 

c_HBHO?TH_. T.e ... YB:8:11!~0HHH Bp8M8HH ~~M.epeH":H· 8 CBR3_H,_C :.=JTHM .Pa,CCM8TpHB~lOTCS1 p~.:-
' I , .., • _. . ' 

p~:11-:lHbie npoMe~yTO.'iHbie, aano~HH'IO~He Y~Tp0HCTB3, o('.5na.na10~H~ Ma~bl_~ ~epTBbIM _ape-

MeHeM, KOTOpble cTBBHTCH nePen 9neMeHTOM ,,aHan0:'3aT0pa, .aa101UHM o,cHOBHOH BK,i"a.a, 

a MepT11cie _npeM·11. 

. Ha.'ocHona~11n nponenenuoro a n11ccepTau1111 auan11sa noTepb.C'leTa nnH anamtsaT 
•· - ~ • I - \ . - •"' • . ,~ '·'. • • . , • \ • , , 

.Topon c: npo1v1e:>1<y;ro'!n,o_i\ naM!ITblO __ paspanunnaIO_IUero Tllna, nKriio'!eHnoi\ Ha a·x!"ne_ aHan11-

aaTopa, nony~e~o awpamettHe .a.nsi 0Taoc0:TenbHhIX .n0Tep1;,,. q_qeTa p : 
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r r - MepTBDe apeM,i ,nocflenyIOIUero ycTpo~cTna, N O - cpei:tnirn CKO -

pDCTb nocTynnen11g nxonHhlX IIMnynbCOB, k "'. eMKOCTb 'npoMe>KyTO'IHO!l Il8M>ITII •. 

noKas~'no, '!To a 3TOM cny'lae Ha116onhw11l1 Bhlllrphiw c11cTeMa npoMe>KyTO'!Hhtl! . . ;. ... . - . ' 

naM11T11 naeT ~pn ManhIX snaqen1111x ,\ , np11 suaqeunm~ me ,\ = 1 11 ·6onee np'!Me-

ite~lie npoMe>KyTO'IHOi! _Il3MHTII pa3p8BHIIBll!OIUBrO Tllna Hepau11o_Hanb~O• 

B c_nyqae up11Meuen11>1 a au_annsaTope npoMe>KyTO'IHOli naMHTII naKonnTenbuoro 

Tnna nonyqeuo cnenyIOmee Bhtpa>Keune LWH OTHocnTenbHhIX n•..-repb c•<eTa 71 

,,, ~ I, m. P>+,.(No Toj, 
No To'"":' 

(2) 

r.o.e/ To - .a.nHTenbHOCTb HMnynbCa 'BCilbllllKH' H,CTOqHHKa, 
. . ) ' 

N_o -. cpen1111H c1<opocyb no-

cTynne~11g cnruanon a 11MnynbCe. 

' . . . ~ / · 
·np_nneneHHb!e Bb!p8>K!;>HHl1 (I) " (2) OCT3IOTCH cnpaaennHBblMII II nnH·Onpene11e-

. HHS! OTHC>CHTenbHblX 'nOTepb C'!eTa BO BpeMeHHb!X 8HBnH31lTOpax: C 'npoMe>KyTO'IHOil · na7 - ' ' 
MSIThIO. 

B cn>1s11 c 1'eM; '!TO ncnonb3oaaune BhICOKnic CKopocTei\ c'leTa ua axone ananH

saTopa MO;>KeT npirnecT11· ue TOnbKO K noTepHM Cqe-ra, HO 11 'K HcKa>KeHll>IM q,o_pMbr' 

cne~Tpa.np11ne.neuw oqeHKII aT11x 11cKa>Keu11ll II Ha npnMepe · paspa6oTBHHOil BBTopoM cxe· 
' ·. ' . ' . . ' /2/ 

Mb! axonHoro KaCKana aHMll3aTopa noKB38Hbl cnoco6bl !IX yMeHbWeu11,i 

·· Cq,opMyn11ponanht' OCHOBHh1e ,;pe6oaau1111, npen1,11amiei,,;bte K ycTpollcTsaM. perncTpa

. URI! (naMHTb llHTerpnpyiomero " Hel!HTerpupy~mer'a THna) II Cl!CTeMBM ~blBOna nan-
; / < • ,/ 

n_&1x ,_MnoroKauanbHhIX anan11saTopoa •. B Ka'!ecTne · nmi10cTp_au1111 npaKTll'leCKoro 11cnonb3o-

aann,i pesynb~BTOB aaani13a a r:,ip11no,>KeH~11. I,· np11a~neHO on11caH11e cxeMbI 256-Ka11anbno

ro ·auannsaTopa, paspa6oTaHHOro no:n pyKoaoncTBOM anTopa. 

B pa6oTe nonpo6Ho paccM0Tpefib1 MeTonht nocTpOeHn>I a11anoro-u11cj:,ponh1x ·upeo6pa-
,,'\ ' . . . . . 
~oaaTenell II npenno~ena, 11x :Kn,acc11q,nKauirn no cnoco6y aseneu11g, n'!cKpeTnocT11. Ha 

OClfOBan,m anan11~a cxeM 11peo6pa3oa'aTenel1, 11cnonb3yro14ux MeTon .U~Oll'IHOro 'nsnewn

~au1111' npennaraeTcH · npeo6pasonaTenb,' a KOTopoM. 11cno'!~YeTcs ~.o.11u n;yxnoporonbti! 

.UHCKp!!MHHBTop, • .:inpe.uen,tIOIUHA WIIPIIHW. acex Kana,noa. 3Ta CXeMa nosnonHeT nony'IHTb 

MepTBOe BpeM!I npeo6p~30B8Hlll1 MKCeK. 
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3Ha'l_HTenbHOe BllllMOHlle B pa6oTe y.neneHO a11an113y 011m60K ll 11ecTa611nhHOCTell, 

_B03HHKBtolllHX B cxeMaX ananoro-uucppoBbIX npeo6pa30BBTenell, a TBK:>Ke npe.nnaraeTCH 

p>1.n· opurirnanbllbIX cxeMublX peweHHII auanoro-umj:,pOBbIX npeo6pa3onaTenel! HO BBKYYM" 

llbl~- naMnax H Tp3ll3HCTOp3X 
12

•
3

•
41

. 

rnanall 

BpeMeHHble a11an113aTopbl llJtSI cneKTpoMeTpHll ___ ~el!TpOHOB MBnblX 3Heprnl! 

B~opaSI rnana ,nHccepTauuu HOCBSl!lleHa 'MHOrOKBHBnbllblM cneKTpoMeTpaM, npen-

11aa11aqeH!lbl!'4 · .un11 H3~-epe11u11 311epreTH'lOCKHX pacnpei:J.ene11HII 11el!Tpo11on Tennonol! 11 

peao11a11c11ol! o6nacTH no MeTony npeMe1m nponeTa (c. 311epru>1MH OT caMl>Ix HH3KHX 

,llO .tlc:?CSITKOB K3B)·. 

PaccMoTpenbI oc11o&Hble xapaKTepHCTHKH cneKTpoMeTpa a uenoM H oT.uenbllblX 

ero f3non: HMllYHbCHOro UCTO'lllHKB nel!TpoHOB, neTeKTopa. ll apeMe1111oro BHBHH38TO

pa. Oco6oe a1111Ma11He yneneno ananuay npeMeHHbIX norpewnocTell, B03HHKatolllHX npn 

H3MepeHHSIX B paCCMBTpHB80MOll o6nacTH 311eprHll nel!TpOHO~ (11eonpe.nene11110CTb, 

ca113aH11a11 c Ke>He'lnoll nnHTenbHOCTbto nei!TpOHHOll •acnhilllKH" HCTO'lHHKa, neonpe- _ 

.neneHHOCTb MOMellTB. ne'.eKTHpOBSllll!I HeATpOHOB ll HeonpeneneHHOCTb B 3H0~Tp0HHOM 

o6opy.noaaHHH), B pe3ynbTBTe npone.neHnoro aHaHH3a onpenene11b1 Tpe6ona11u>1, KoTo-. 
. . . . . - . . . . \ 

pbIM .non:>KeH OTBe'lBTb MHOrOKBHMbllblA apeMeHHOl! aHanH3STOP, pa6oTato!llllll a cn-

cTeMe HellTpoHHoro ceneKTopa n~ npeMeHn nponeTa. 

f1o.upo6HO paccMOTpeHbl OCHOBHb!0 xapaKTepHCTHK MHOroxtaHMbHblX apeMeHHblX 

aHanH38TOpOB. ·e 3BBH,CHMOCTH OT 11eo6xo.0HMOA MBKCHMMbHOA CKOpOCTll perncTpBUHll 

paccMSTpnaatoTci pa3nH'lHbie MeTO.llbI nocTpoeHHSI cncTeMbI pacnpe.neneHHSI HHcpopMa

tiHH no KBHanaM H CHCT0Mbl perHCTpBUllll a11an113aTOpa, B ~-aK:>K0 onpe.nen>1toTCII nenH_-

'lllHbl npocqeTOB nn>I 3THX CHCTeM, 

TTOK83BHO, qTo,',nnSI CHCT0Mbl C perHCTpBUHell o,nHoro co6bITHSI 113 HeATpOHHOll 

IlB'lKll OTHOCHTenbHble noTepH cqeTa 71 z 6y,nyT pSBHbl 

J ' 

11
1
(1)=1-e 

-;:;-:3kr-"•(a). da 

' 6 Cilyqae M3Hb!X noTepb . ( f "• (a)• da <<II• i\ k) 
0 

11 l (I) 
I t 

vK;' fn 0 (a)-da 
0 

(3) 

C::1i 
rne l/ - qaCTOTa no&TOpeHH!I H0ATpOHHblX naqeK, n ( t)- cpe,nH!l!I CKOpoCTb nocTy-

jl ·, , 0 . . .: 

nneHH!I HMilY11bCOB B_· KllHBn,_ pacnono:>KeHHblA 8 HHTepaane opeMeHH OT t .no_,+ i\k, 

i\k- w,ip1rna· KSHana, .[1n11 CllCT0Mbl C· OCT8ll.OBKOA Ha npeM!I pa60Tbl_ perHCTpnpy10i.u'e

ro ycTpoi!cTBa noKaaaHO, '11'0 

6 
·, 

• i_ .. 

.. 

r.ne 

'\ . 

n 
O 

( t) 
n ( I) 

I /- ' 
1-----.( n(a)•da 

y•,~k t-T 

(5) 

n ( t) - cpe.n1isrn CKOpOCTb cqeTa B KBHBne, onpe.nenSleMOSI, K8K ·H B p1160Te
151, 

r . - npeM11, 110 KOTopoe ocTaHaannnaeTc>1 a.upeCHbill cqe;•rnK npn perncTpau,m. · 0THO

c11Tenb11bie n0Tep11 C'leTa .nn11 c11cTeM!>• _c npoMe>KyTO'lHOli, naMHTbto pa3paB1mnaio:11ero-H-

11aKon11TenbHoro Tnna onpenem11QTCS1 cornacno Bblpa>1<e11HS1M (I) 11 (2 ). 

B .UHCC'?PTDUtq-1 11.onpo6Ho paCCMOTpeHbl MeTO!lbl nocTpoemHI MHOroKaH_anbHhlX n'peMeH -

llbIX aHann3aTopoB. B Ka1.1.eCTBe npHMepa attanttaaTopa • .oonycKa10wero per«cTpaun:~ aecKonh-
, .· 

KHX cnrnan:on Jf3 HellTpOHHOi-i Il84.KH, B npnnO)KeJ-IHH 2 npHBO.O.HTCst KpaT~oe OilHCBHHe 

/2/ 
256-KananbIIOro npeMeHHOro aHann3BTOpa, paapa60TBHHoro no.n PYKOBO,llCTBOM BBTOpa 

B CB83H C TeM, qTo npH ~poae.neH1-rn:-·3KcnepHMeHT0B C HHTeHCH~Hbt~uI HCT04.Hlf~8MH . 
, ,,, I • • ,• • • • 

HeilTpOHOD' ueo6XO.llHMbl aHannaaTOpbl, o6na.naiomn': Bb!COKIIM 6bJCTponeilcTBll0M (ManbIM 

M0PTBblM apeMeHeM). M0TO,llbl. nocTp00Hll!I TBKHX ananH3BTOpOB pa~o6paHbl . .llOCTBTO'lHO 
; , • ' I • 

nonpo6uo, 

' 8 38BHCIIMOCTll OT COOTHOW0Hll!I M0:>K.tly Bp0M0HHblM HHTepnanOM perncTpBUHll 

.ll,BHHbIX R nepHOLl.OM TIOBTopeHHSI Heii.TpOHHbIX "'aCilbIWeK' paccMaTpHB89TC
0

SI .aaa THila . . 
~HSHll3BTOp0B (c ripoMe>KyTO'lHOil nBM!lTblO pa3paBHHB,Btolllero H llSKOilllTenbH?rO Tlln°a). 

- 6 cymecTBYIOillllX cxeMax apeM01!HblX SHBl)ll3STOp08 B KB'l0CTB0 npoMe>Ky1'0'lHOil 

. naMHTH HaKon11Tenb11oro Tnna nan6onbIJJee pacnpocTpaHeH11e nonyquna aneKTpocTaTn-
. . - · ,' " /6 7 / 
• 'l0CKSSI fillM!ITb Ha aneKTPOHHo-nyqenoll Tpy6Ke • • 

0.nHBKO apeMeHH,>i!- npeo6 pa3oeaTenb 
161 

MO:>KeT 6bITb np11MeHeH a aHannaaTopax 
: - . . ' - - . /1/ 

C He6onbWH~ 'lllCHOM KBHa_noa (HeCKOnbKO;.UeC!ITKOB), a npeo6paaoaaTenb . 1'pe6yeT 

ncnonb30BSHllll 6bICTpo.nen_cTBYIOillllX_ ·a.npeCHblX ll cj,a311py10mux ycTpOi!CTB. 

B nnccep-raunn u·pehnaraeTCll apeMeHHoi! npe'o6pa3oaaTenb, cnoco6Hblil pa60T8Tb 
, , -· I .. . 

B MHOrOKSHBHbllbJX ape..;0HHblX ClicTeMaX (no TbJCll'lH KBHanoa), 'lTO o6ecne'lHB80TC!I 
'. ' . . . 

ncnonb3oeaHneM cnnpanbHbIX paanepTOK ny_qa 3neKTpOHHo-nyqenol! Tpy6Kn np11 3annc11 
' -'- /7 ,B/ " . . 6 .. ' . . 6 -_ 

II C'lllTbI&BHHH llH4'0pM8UHH • vTOT npeo pa30BBTenb bin IlOCTpoe11 .nnll COBMeCT-
- , . . - /9/ . . . 

Holl pa60Tbl C 1024-KattanbHblM Bp9M0HHblM anannaaTopOM OcymeCTBnllSI 10-KpllTHYIO 
. , "· r . . ♦-

"paCTSl>KKy" npe:'4enn, npeo6p830BSTenb o6ecne'lHB_aeT MHHHMOnbHYIO IllllpHHY KBHBHOB 
, "' . . ' . 

. ·apeMeHHOll Cl!CT0MLI 0, I MKC0K npn ·ncnonb30BSHllll BO apeMeHHOM aHann3!1Tope WHPHHbl 

KSHS/10B_ 1 MKCeK. 3anHC:b .uaHHblX Ha _Tpy6Ke ~poncx'o.n11.; -~. M~pT&blM apeMeHeM 

~ 0,2 MKC0K, ~ npHnO:>K0Hllll_ 2 npn,ee,neno OllHCSHll0 3TOil CHCT9Mbl, 

6 K·a'l0CTB0 .npyroro peweHHll .!lnll npOMe:>KyTO'lHOA na~SITH -HSKOnnTeJibHOro T11ria 

a .nnccepTanun- _npennara10Tc11 naMl!Tb ~nna c.nen~a10mero. perncTpa
1 

·i:i.~Tpll'lHoro Tiina · 

'n -n~i-rnTb c ·3an11cbto a.npeca ~
21 , a KO.Toph1X ;neMeHTaMn naMl!TH cny:>KaT q,eppn;onbie 

cep,aeqHH~II•- npn · IlOBhIWeHHOA lf.0.CTOTe .6ne.a.OB8HH8 ~ Heii.T.pO~HhIX "'BCilhlW0K' 1 ~ ~?o6eHHf» r 

a TOM cny'lae, ecnn Heo6xonnMo oxnaTHTb npH H3MepeHnn 3~~'l11TeJtbHbilI 3HepreTnq~-

,CKllll .tlllllilS30H,HBll60H00 uenecoo6pB3HO Ilp11M0ll>1Tb. CIICT0Mbl IISMSITH pa3pOBHIIBSIO!ll0rO 
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THn8. K8K OllllO H3 B03MOlKllblX pewe11Hli B p860Te npelln8r88TCSI npoMe>KyT0'1118SI \ · 

n8MSITb 118 q,eppHTOBblX cepL18'IIIIIK8X. T8KOe ycTpOliCTBO nnepBbl8 6blnO np11Me11e110 
· · IW . 

B 1024-K8118nbl!OM npeMel!IIOM 811Mll38TOpe • Op11Me11e1111e T8KOli npoM8lKYTO'IIIOli 

·n8MstT11 no'anon11no c1111allTb MepTnoe speM11 8H8n11a8TOpa llO 1 Mxcex. An8nHaaTop 

IIM88T 1024 xa11an8 w11p1111oli OT I llO 32 MKcex. :3 TH K811Mbl p83l1811811bl 118 4 rpynnbl 

no 256, w11p1rn8 xa118nOB. B KSlKllOli rpynne yCT8Hann11naeic11 11ea8BHCIIM<>, B a118n11a8-

Tope HM88TCll B03MOlKHOCTb ycTSIIOBHTb paanH'IHYIO 38l18plKKY M8lKllY COC8l1HKMK rpyn· 

118MH. 38L18p>1cxa yCT8H8BHIIB88TCSI llllCKpeTHO Ila BellH'IIIIIY. KP8TIIYIO 256 xa11an8M, 

npeL1yC.MOTp~ll8 B03MOlKIIOCTb pa60Tbl _OT llBYX paanH'lllblX l18T8KTOpOB, KpaTxoe OIIHC8' 

11He aToro a11an11aaTopa npHneL1e110 B np1rno>1Ce11H11 2. 

' - . . . 
A8nb118liWHM. pa3BHTH8M npoMe>ICyTO•moli IISMSITH p83P8BIIHB8IOIU8ro THna !IBIISl8T..; 

' · . • I 10 11/ 
Cll npei:tn8r8eMasl B llllCC8pT8UHII 118Ml1Tb 11a· repMal!H8BblX TYll118HbllblX llHOl18X ' , 

. . /9/ 
:3Ta CIICTeMa nocTpoena T8K>ICe llnll p860Tbl C 1024-KSll8nbllblM auam1aaTOpOM II 

. ' 
noaeon11eT_ nony'IHTb MepTnoe npeMll u w11p1rny xa118n8 a11anuaaTopa 0, I Mxcex. Beeb 

npeo6pa30jl8T811b Bhlll01111811 118 Tp8113flCTOp8X II TYllll8nbllb1X llHOi:tax. KpaTKOe OllflC8-

11118 cxeMbl npnneae110 n npuno>KeHHH 2. 

1n8a8lll 

BpeMe1111b1e 811an11a8Topb1 f)nll cneKTpoMeTp1111 11el1Tpo11oa. 

6011bwHx a11epr1111 

B 3TOli rnane p8CCMOTpellbl cnexTpOM8Tpb1, np8llll83H8'1eHHb18 llllll !13MepeHHll 

3HepreTH'l8CKHX pacnpeL1ene11riil 6blCTpblX 11eilTpOHOB no MeTOllY epeM81111 nponeT8 (c 

a11epr11siM~ OT coTeH Kan ao L1ec11Txoe Man), 

.npu .8118111138 xap8KTepHCTHK Cll8KTpOMeTpa OTM8'188TC!1, 'ITO 118Plll1Y C npeMe11-

llblMH HeonpeL1ene1111ocT11M11,' paccMoTpeHHblMK n rnaee II. , ali8'1HTe11bHbIA BKHall s 
non11oe paapewaiomee npeM11 n11oc11T npeMe1111811 11eonpeaene11110CTb, cnstaa11118>1 c oTMeT .. 

K08 MOMeHTa 06paaoaaH1u1 He1l:Tp0Htton •acnbtWKH., 1 H .nonOnHHTenhHbte· apeMeffllhle·~ae~: 
' . 

onpeL1eneunocTH, ·06yc11onnen11b1e npoueccaMu B LteTex-rope. B llttccepT8UHH 11a npuMe-

pe cuHHTHJlnsuHOHHOrO ·c1.1eT1.J.HKa paCCMOTpeH&I BpeMeHHble HeonpBJleneauocTtt, · cas:13lJ.H..:.· 

Hbie c npo~ecC8MH n cuunTunnstTope ·" ·cpoToyM1to>KuTene, 8 TBKlK~- 11eonpeL1ene11uocT11, 

o6ycnQBHe~Hble <POPMHpylOIU~~<II 31!eKTpOHHblMI! YCTpOHCTB8;-'fl, KOT_Opb!8 BHOCSIT Cy1Ue

CTB8llllb!H 'sKIIS.ll B o6IUylO 11eo11peL1eneHHOCTb B 3TOil o6naCTII 3Heprni!. Ha OCHOBe 

npHBe,aeHHoro aHanH38 OlIHCbIBaR?TCSI paan1tqHb1e. M0To·.o.hl, HCKnIOtf8IOUfHe Hnu: YM8HbWa10-

1Ur1e 9TH norpeWHOCTH, npueeaen o6aop cyuiecTnyio~ux MeTOllOB n'acTpoe11u11 MHoro-

-8 -9 
K8Hanbllb!X npeMeHHblX 8HanuaaTopon c .w11pu11oll K8Hanoe · 10 -IP.· ceK .. H Menee u 

.naHa ax KJ1acc·uqn-1xau11H. 
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B ·,CBSl311 C TeM, 'ITO np11 113Mepe11HllX C 6b1CTphlMII HeitTpo11aM11 WllpOKO 11cnonb

_3ylOTCSI paantt'lllbte npeo6paa oeaTen11 xop0Tx11x Hl!Tepe8non, 6onbwoe e1111MaHue B llllC-

cepT8UHll·YlleneHo MeTOllOM llOCTpoeHIISI npeo6p8aonaTeneli •npeMst e 8Mnn11Tylly~., 

B peaynbTSTe nponeL1eH11oro a11ama8 n L1HccepTau11u npellnaraeTcll cxeMa npeo6p8ao-

naTe11g •epeMll B 8Mnll11Tylly•, KOTOpSll 06ecne'l11BaeT. Bb!COKHli Bb!XOllllOli ypone11b 

(BblX0.0:Hbte cur118Hbl c npeo6paaon8Tenll 6ea aonon1111Te11b11oro yc11ne1111ll a11an11a11py10T

Cll SMIIIIIITYllllblM a11anu38TOpoM) II noanonlleT pa60T8Tb C BblCOKIIMII BXOllllbIMII 38rpya-
/12/ . . . ' 

K8Mll , :3TOT npeo6pa30B8T811b n03B0Hll8T pa60T8Tb C. onopHhlMH IIMnynbC8MH K8K · 

nepHO!lll'leCKHMII (HllYIUIIMH ·C Bb!COKOli qaCTOTOi! IIOBTOpe1111ll), T8K H CTSTIICTH'leCKIIMH, 

/2/ 
np11 pa6oTe C 128-xaHanbHblM,aMnnHTYllHblM 8H8nH38TOpOM. II np11 M8KCIIMSnbHOM H3' 

MeplleMoM npeMen110M 1111Tepaa11e ~ 250 11ceK, 6bma o6ecne'lena w_upuna xa11a11on 

~ 2 nceK. 

On!IC811He cne_xTpoMeTp8 6bICTpb1X 11eilTpOHOB, 11CllOHb3YIOIUero 3TOT npeo6paaon8-

.Tenb, np11neL1e110 e npuno>Kenu11 3. 

r 11 an a IV 

M.l!QI'OMepHbJe 8H8nH38TOpbt 

M11orox811anb11ble a11anuaaTopb1, paccM0Tpe1111b10 n npeL1biL1ymux rnan8x, noanon11-

10T uccneL10B8Tb p8c11peL1ene111111, 38a11c11mue oT OL111oll 11epeMe11Hoil - 8Mnn11TyllbI nnu 

BpeMeHH. OllHSKO cylUeCTByeT 3118'1HTenb110e KOIIH'leCTBO 38l18'1, B KOTOpblX npHXOllllT

CSI HCCll8l10B8Tb p8c1tpeaene111111, 38BHC!11Ul!e O_T 11eCKOllbKIIX 11epeMe1i11bIX. Taxue 38l18-

'lll -i-pe6yioT. coaL1a11u11 cneuuanbllb!X npu6opon - MHoroMepnbtX a11an11aaTopon. 

B 3TOl\ rnaee paCCMOTp8Hbl OCHOBHble MeTOllbl llOCTp0811llll MHOrOMepHblX 8H811!!3S

Topoa u npeL1no>1Ce11a ux· xnaccmpHK8UHll, B peaynbTaTe a118HH38 paanH'IHblX cucTeM 
/ 

MHOroMepHblX 8118JIH38TOpOB onpeLteneHbl OCIIOBllbJe Tpe60B811llll, KOTOpbre npeL1'bllBll!1IOT

CSI K' IIOll06HblM ycTpoilCTB8M, II CL1ena11bl pexoMeHL18Ullll no Bbt6opy Tex Hllll HHh!X pewe

Hllll· llrll MHOrOMepHblX 8H8lllf38T0p0B B 38.-;;HCIIMOCTH OT xapaK.Tepa flpOBO!lHMOrO q:lll3H

qeCKOrO 3KCnepnMeHTa H HMe101Ueroc11 06opyL10B8HHll. 0TMeqaeTCII, 'ITO np11 6onbWHX 

cxopocTsix cqeTa n MHoroMepHb!X 8HMH38Topax 11au6onee uenecoo6paano ucnonb30B8Tb 

CHCTeMbl llSMSITH 1111Terpl'py101Uero Tllna (n8M!1Tb Ha cpeppHTOBhlX ceplle'IIIHK8X, IIOTeH

Ull8HOC_K0118X, M8rBHTHblX 6ap86a11ax ", T.ll.l. Ecnu cpeL1111111 CKOpoCTb,c'leT8 3H8'1HTenb-

110_1 IIH~e, '18M CKOpOCTb, C KOTOpoi! HHq:lOpMSUllll 38IIOMHH88TC!1 B 118M!1TH a11anH38Topa 

-(c npeMeneM 06pame111111,nopllL1Ka aecl!TKOB M11xpocexy11L1l, a o6'beM nocTynaiomeii u11-

qiopMau11u 6onbwoll, TO H8tt6onee yL106110 npuMeH!lTb aan0Mu11aiomue ycTpolicTna 11eu11-

Terpupyiomero Tuna ( M8r1111T_11a11 iie~Ta, nepq,onenTa, nepq,ox~_pTcl). , noit8aaHo, 'ITO np11 

npoeeLteHHH CIIO>ICHblX MHoroMepHblX HaMepenuii o6'beM 11onyqe1111ol1 11HqJOPM8UHll MO>ICeT 

6bITb H8CTonbKo 6onbWHM, 'lTo· attann3 H nocne.O.y10111asi o6pa6oTKa ee npa!(T1p1ecKH 
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. cTaHOB;TC~ Tpy.nHo BhinO~HIIMbl,_;H,_ floaToMy B p11.ne cny<1aeB 11enec;oo6paaHo npoB_O.Z:lHTb 

o6pa60TKY HllcpOpM8llHH H~nocpe.ncTBeHHO YHHBepC811bHO•l! Bb1•1HC1IHTe1IbHOll MaWIIHOl!, 

~0.nHSKO npuMeHeHtte 60llbWOl! BbI•mcnnTenbHOl! M8WHHbl He Bceraa MO>KeT 6b!Tb onpaB

.naHo C TO'l~H apeHHSI paUHOH8nbHOro HCll?llb30B8HH,ll M8UIHHHOro BpeMeHH, 8Mec,-e C 

TeM, .naneKO He Bcer.na Tpe6yeTCll BbiBO.(llITb BCIO IIHcpOpM8llHIO II3 aHanH3llTOpa B TOil 

cpOpMe, ,B KOTOpol! Olla 38llHC8Ha B 38rIOMIIIl8IO!lleM YCTpollCTBe, noaTOMY uenecoo6pa3-

HO, 'IT06bl 38llOMHH8IOt.uee ycTpoliCTBO MHOroMep11oro a11a11113aTopa rI03BOlll!nO npo1!3BO

.n11Tb npocTeliwne ap11cpMeTnqecK11e onepau11H, ·TaK11e, KSK cnome1111e n BbI'IIITanne q11ce11, 
~ ,- ~ _. 

yBe1111qeHne 'lucen Ha I, 2, 3 11 .np. no.z:106tta11 upe.nBap11Tenb11a11 o6pa6oTKa HHcpopMa-

ulin pe3KO COKpamaeT ee o6i:eM u yupomaeT nocne.z:iy10my10 o6pa6oTKY .z:lllHilbIX 11a y1111-
. \ 

BepcanbHOil Bbl'll!Clll!TellbHOli MSWl!Ile, 

npaKT~qecKoe pewe1111e .aToli 3a.z:iaqH BnepBbie 6bmo pea11u3oaa110 B 16000-Kananb

HOM MHoroMepnoM aHan113aTope, paapa60Ta11110M no upe.z:111ome111110 n no.a pyKOBO.z:lCTBOM· 
/13/ · 

8BTOpa • 3TOT 8H811H3aTop ll03B011lleT 11ccne.noB8Tb pacnpe.neneHHll, 38Bl!ClllllHe OT 

.nByx II Tpex u·e·peMeI!HbIX, npoBo.nHTb He TOllbKO ·COpTHpOBKY -HMllYllbCOB no KaHanaM 

BO BpeM!I npoae.neHHll 3KCllepnMeI!Ta, HO -TSK>Ke HeKOTOpyio upe.nBap1nen1,HyIO o6pa60TKy•:· 

3~perHCTpnpoaaHHOli IIHcpOpMllU~II • .!ln11 ~Toro B 8H811113aTope npe.nyCMOTpena B03MO>K-

HO?Tb cnomeHl!ll H Bbl'IIITSHHll queen, P8?ll01J_O>KeHI1bIX B COCe.z:lHHX Ka11a11ax, cyMMHpOBa- . 

HHe q11ce11 a uepeKpbma10m11xc11 rpynnax KaHanoB (6eryma>1 -~YMMal ii .np. npouecc 

H8KOlllle111111, .naHHbIX MO>KeT KOHTponnpoaaTbC!I nyTeM npe.ncTaaneHHll HX na 3Kp8He 

311eKTp0HHO-nyqeBOl! Tpy6KH. naM!ITb a11a1IH38Top~ BblllOlllleHa Ha ·cpeppHTOBbIX cep.z:ieq

,IIHKax. 

B .38BHCIIMOCTI! OT xapaKTepa 3KCnep11MeHTa 8H8llll38TOP MO>KeT pa60T8Tb B ne

CKOllbKHX pe>KHM8X, 3TH pe>KHMbl Onpe.nen1110Tcll p83llll_'lllb1MH THrISMH BXO.z:lllbIX yCT!)OilCTB, LI 

. KaqeCTBe OCHOBilbIX BXO.z:lllblX ycTpOl!CTB l!Cll011b3ySIIOTCll .nBa npeo6pa30BaTe1111 8Mll11HTY.n~• HM

nynbca B KO.z:l H wncppaTop _110Mepa .neTeKTcipa (Ha 16 ·Bxo.noB), B Ka'lecTae .nono11H11TenbHbIX 

BXO.nHblX ycTpOliCTB npe.nyCMOTpe110 HCll011b30B8Hlle npeo6pa30B8Te1111 BpeMe1111,B 8Mll11H1:Y.ni 

.nllll paoOTbl B HBIIOCeKyH.nHol! 06118CTH, CXeM .llllll 113M,epelll!ll ,°T~OWeI!Kll II CYMMbl 8MllJIH-

Ty.n .nByx nMnynbCoB, Bico.nnoro ycTpOilCTBa .n1111 113Mepe1111il· no BpeMe1111 nponeTa c 

lllllpllHOl! K8118ll0B 10-4 -10-
6 

ceK n· .np. j1Hcp0pMaUHll CO acex BXO.llllbIX yCTpOllCTB 

llOCTynaeT HB '8.llpecHyIO CIICTeMy ll8MSITH ,B BIi.ile napannenbHorol JlBOll'II!Oro Ko.na, 

MaKCIIM81IbHoe 'IHCIIO paapll.llOB KOTOporo paBIIO 14. B 38BIICIIMOCTK OT KOHKpeTHOil 

3a.n a'I". 11_ TllllOB up11MeI1>1eMbIX np11 3TOM BXO.nllb!X ycTpoilCTB Iip0113 BOJlHTCSI nep'."pac

npene11eH11e_ 3TIIX 14 p83pSIJlOB no JlBYM 111111 TpeM He38BHCHMbIM nepeMell!lblM, 'ITO 

ll03BOIISieT ll0Jl06paTb OllTHM811bHbJe yCIIOBHll C TO'iKH apeIIHll ,TO'IIIOCTII pacn_penenellllll 

1rncpopMau1111· no Ka11anaM. 

Om1C8HHe cxeMbl 16000-KananbHOro _aHallH38Topa npu')ene110 .B np1111omemni Iv. 
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f'.n a Ba y 

06pa6oTK8 HHcpogMSUHII 

3 3TOil rnaBe p8CCM8TpHB8eTCll 3a.z:taqa 8BTOMBTH38UIIH o6pa60TKH . 3KCllepuMeHT8llb

I!blX na11Hb1X, nonyqaeMblX np11 pa6oTe c M11oroxa11anbHblMH cnP.KTpOMeTpnqeCKIIMH ycTa-

( oT6op no11e;11oll uucp~pMaunu) u o6pa-
uoBKaMii, . BKHIO'ISH o6pa6oTKY axolll'blX na11ub1X 

6oTKY BbIXOJlHO_il uucpopMau11K, nocTyna10i.uell co cneKTPOMeTpu'leCKOro ycTpolicTBa. 

noKa3auo, qTo ripn o6pa6oTKe axoJlHbIX nauuh1x nn11 c0Kpameun11 061,eMa nocne

ny10mell o6pa6oTKH B cxet.iy auanu3aTopa MoryT 6b1Tb aBeJleHbJ ycTpoilc-rBa, na10mn': H& 

BhIxone onpeneneuHyIO cpyHKUHIO oT HenocpencTaeHHO K3Mep>1eMbIX B0llH'IHH, u, KpoMe 

Toro, MOryT npoH3BO.C.HTbCH 
HeKOTOpble aHanorOBble upeo6pa30B8HHH Bbl.C.eneHHblX cur-

HMOB C 'uellblO o6ecneqeHHll TO'IHOCTK ~ y.c.o6CTB8 H3MepeHHH, 0TMe'laeTCSI, 'ITo,ecnu 

nepBH'IHBll o6pa60TK8 HH<p0pM8UHR np0113BO.C.RTCH B .caMOM auannaaTope, TO B p>1.c.e 

. cny'laeB .TaKoil cnoco6 o6pa6oTKR .c.auHbIX Mo>KeT npnBeCTH K neonpaB.c.auuoMy yBenH'le

uu.10 061,eMa perucTpnpy101llero 'ycTpol!CTBa, llOCKOHbKY npu 3TOM perncTpHpyeTCSI BCSI 

HHcpOpMaUl!>I, nocTynaIO!llSll C neTeKTOpa. K TBKIIM cnyqa!IM OTHOCSITCSI, B '18CTHOCTII 
. . 

3KCnep_11MeHTbl, B KOTOpblX ·upeJlCT8BllHIOT "."Tepee He _pacnpe.c.eneHHSI cnrHanoB C .c.e-

TeKT.opa x 
1 

, ••• : ••• , · x n , a pacnpe.neneime. neKoTopolt q,ynKURH 3TIIX BeHH'lHH' 

f (" , ...... ' "n' . B 3TIIX . cnyqa11x HEIT ueo6xo.c.RMOCTR ·perilcTpHpOB8Tb pacnpe.neneHHSI 

nae cpyHKUHSI f ( x 
1 

, .; ••• ; x nl MO>KeT Ob!Tb Bbl'IHcnex 
1 

, •••• : ., "n , a· KHTepecy10wa11 · 
BenH'IHH XI ·, ••.•• ~ •• •., X n B uncppoByIO 

Ha cpa3y me nocne npeo6p830B8Hllll BXOJlHbIX 

¢<?PMY, nocKom,Ky npu_ ~TOM perncTpupyefcsi TOHbKO pacnpe.c.eneuue I ( x 1 , •••••••. , x n J, 

061,eM perncTpnpy10mero ycTpOl!CTB8 MO>KeT 6bITb 3H8'1HTeHbHO COKpSllleH. 803MO:>KHO 

o.c.naKO Bbl'IHC_HSITb cpyHKUHIO f ( X I,• • • •• , lC n J uenocpe.C.CTBeHHO BO BpeMSI 3KClle!)HMeu· 

UI!<ppOBYIO cpOpMy, U0Hb3Yl1Cb 
T8 .c.o npeo6pa30B8HHll BXO.C.HblX BenH'IIIH . " I •••••• X n B 

OK838TbCll cymecTBenuo. npome, qeM uncppo-
auanorOBb!MH MeTO.C.aMII, KOTOpbie MOryT 

Bble M8TO.C.bl, npe.c.Ha3H8'1eHHble .c.nsi Bbl'IHCnenHR TSKHX >Ke aaaHCHMOCTeli. 8 .C.HccepTB

auanoroBblX MeTOJ:!.OB, .c.nsi ui:i~onueu11>1 cpyuKu11- . 
UIIH noKa3aHa B03M0:>KHOCTb npnMeHeHI!H 

. OH8llbHblX npeo6p830B8HHil B np116opax si.c.epHOli cpI13IIKH II npe.c.naraeTCH MeTO.C. BblllOH-
. - • j 

Henull ocHoBHblX apucpMeTH'leCKIIX onepaunll B auanoroBoll cpopMe (cnomeu11e, Bbl'li!TS-. 

une, yMnomesue, ..c.eneHne, B03Be.c.eHHe B cTeneub, n3aneqeH11e Kopusi, norapncpMupoBa-

HH0) B T·aKOM npHMeHeHH}!• 

noK838HO, 'ITO TO'IHOCTb pa60Thl aHanorciBoro Bbl'IHCriHTenbHOro· ycTpOliCTBa, oc

uosaHHOrO Ha 3TOM MeTO.C.e, 38BHCHT. OT Toro, K8KYIO cpyHKUHIO HeOOXO.C.IIMO_ !3bl'IHCllIITb, 

a TO_'IHOCTb me cxeM, BblOOllHHIOlllllX OT.C.eHbHb18 auanoroB&Ie onepaUIIH, MO:>K8T 6b1Tb 

·uonyqeHa_nOpH.C.K8 1%. Ha nocne.c.neM 3T8Ue o6pa60TKH COKpaUleHHe BpeMeHR 06pa6or 

KIi coc:TollT a ynyqweHHH MeTOJlHKII u BBTOMa'ru3au1m npoueccoB co6CTBenuo o6pa6or 

Kll (o6pa.6oTK8 H8KOnneHHblX .c.aHHblX). B 3TOM cnyqae cymecTBeHHOe 311aqeuue nMeeT 

II 
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.. , 
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cpopMa -~btBOlla .C.aHHbtX na auaneaai-opa,. anropnTM pewe_Hna aa.ilaqe e · a1,1600 Tena 

Bbt'll!CmiTenbHoro ycTpOliCTB8 _.a.na ·aBTOM8TH38l1HH llpOl18CCl3 o6pa6o'!'KH. 

B .a.~ccepTallHH paCCMOTp0HI,l, paanH'IHbt8 M8TO.C.bt ·Taxoll _<>6p~60TKH, H. IIOKaaaHa 

11enecoo6paaHOCTb npeMeee~e,i cneunaneaepoaaHHLIX. Bbt'IHcneTen1,a1,1x. ycTpollcTB .o.na 

llpOB0.C.0HliR. npe.a.aapeTenbHOli o6pa60TKH HHcpOpMaUHH llpH P:W0HRH THll~BbtX 3a.C.~'1,. 

Kor.a.a. Tpe6yeTCR. cpaBHHTenbHO npOCTaR 06paOOTKa 6onbWOr0' KOnH'l8CTB8 .C.~HH_btX, 

aocTyna10wnx sneao.a.e'lecKH. 0.a.Holl ea TaKex aa,ciaq 11anHeTCR · aa.a.aqa. o6pa6oTKH 
• - I • 

.C.SHHbtX npe. H3M8p0HHH • nonHbtX H8ltTp~HHbtX · C8'10HHll · 110 · MeTo.a.y Bp0M0HH nponeTa. 

3Ty 38.llS'IY ycnoBHO MO>KHO pa36HTb Ha. ilaa 3Tana. ·3Ta·n noeaaapeTeli&HOll o6pa60TKH 
' ' • . . . • t 

nonyqe,iee no . .a.aHHbtM, HaxonneHHbtM a aHaneaaTope, · 3Ha'le~ult nponycKaHHH e a p11.a.e 
'~ . ., ' . . 

cny'laea ceqeHHll e owe6ox e~":'epeHH~ u _sTan oxoH'laTenbHoll.o6pa6oTKH - nony'leHee 

aapaMeTpoa peaoHaHcoa,' nepabtll STan xapaxTepuayeTcH 6on&uieM o6t.eM<>M 06pa6aT1,1-
• .' , • ', I ~ , , .. . • . • • : c 

B88MOJ! HHcpopMallHH H npOCTLIMH MaTeMaTH"l0CKHMH onepallHSIMH H83aBHCHMO OT KOH-

·• I 

KpeTHoro BR.a.a 38.!la"IH. · Jlm, BT_oporo ·sTaaa xapaKT8peH cpaaHuTenbHO He60nbWOl1·061,eM 

o6pa6a-rbt~aeMr:ix aaHHMx, cno>Ku1,1e MaTe~aTil"lec·K;,e onepauu~ ii: 6onbwoe paaHoo6pa-:-. . . . ' . \' . . 
aue· M8TO.!l0B o6pa60TKH. B. pa60T8..JIOK83aHo, 'ITO ua n_epaoM STane o6pa_60TKH H8HOO-

nee uer.ecoo6pa3HO. ll!)HM8H!ITb cne11eanaaupoaau~1,1e a_1,1qecrieTe·nbHM~ ycTpo.llcTBa, a 
. . . 

ua· sTane OKOH~aT~nbHoll o6pa6oTKH - yHHBepcanbHble BLl'IHcnHTeli&H1,1e. MBWHHLI. 
• • /" • ✓ ; ' • 

AaTopo~ CQBM8CTHO c C.H.,y6apo_a1,1M anepa1,1e 61,1no coa.a.'.180 cneueaneaupoaaH- . 

Hoe.a1,1qacnuTenbHoe ycTpollcTao, npe.!lHaaHaqeHHoe,ans npe.a.aapnTenLHOll o6pa6oTKH 
, ••.. ' I . ' •. • , . 

.i:taHHLlX, nonyqaeMbtX Ha HellTpOHHOM cneKTpoMeTpe• npe H3MepeHHH· nonH1,1x ceqe-
/14 15/ . . • · • . . · · 

HHll .• • ·• 3To ycTpOllCTBO HCIIOnb3yeT_CR COBM0CTHO C 1_024-xaHanbHl,IM apeMeHHbtM 
.. /9/ . • . . 

. aHann3aTopo_M • ITpe.a.naraeMoe ycTpollcTao aoaaonHeT npoe_aao.a.nTb cne.lly10mee, 

onE!panuH. 

1. noKaHan&Roe <?YMMHpoaaHee .a.aHHbtX,. nonyqaeM1,1x npn nocneaoaaTen&HLIX na

MepeHHHX C 06paa110M H 6ea'o6paaua B ~Y"IK8. 

2 •. CToJiy'leHH8 ·aea'l8HHll cpoHa, 11pHXO~SIW~rOCSI Ha Ka>K.C.l,lll Kaean , H BLl'IH_T~HH0 

9THX 3Ha'l8HHll H3 .a.aHHl,IX, IIOJIY'<8HHLIX ,npe H3MepeHnn. . . 

3. f1ony'leHe:e 3 Ha;,eHull • npo11ycxau1111 B, xa>K.t10M xaHane. 

4. Onpe.a.eneHHe OWH6KH H3MepeHH!I . B KalK.!lOM KaHane, CBR3aHHOll co CTaTHCTH-

KOii 'IHCJia OTC'l8TOB~ CTOJIHall ll.JIHTenbHOCTb KalK.C.OrO UHKna . , . 
( 1024 KaHanaf'.c!)CTaan11eT 5 MHH. 06mee ;,ilcno. naMn 100, 

~ne:ca,Hee' ycTpollcTaa_'npen~.a.eHO a npHJIO>K8HHH lY. 

pa60T1,1 ycipollcTaa, 

TpaH3HCTopoa - 700. 

.llpyroll .38,!la'leli, KOTopag TaK>K8 Tpe6yeT 60nbWoll _o6pa6oTKH 9KC118pHM8HTIIJlb._;·_ 

Bhlx .U,?HH~X, HBJIHeTCSI o6i,a6oTxa aMnJIHTYLIH~X crreKTpon, nonyq:aeMbIX c ·MHoroKaaarib

HblX auanaaaropoa. 

ABTOpoM coaMeCT\JO c C.H. liy6apoabtM an_eps1,1e 61,1rio p~paooTaHo cne11uanea11- -

12. 
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.. , 

( / 
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/. 

posauuoe s1,1qe:cne:TenbHoe ycTpollcTso, npe.z:1uaauaqeuuoe ,.a.nB o6pa6oTKH aMnnuTy.a.111,,x 
. . . . /14 15/ . . . 

c;neKTpOB, nony_'188Ml,[_X' co C_llHHT_Hn!lllHOHHOI;'O y _-cneKTpoMeTpa • • 3TO y_cTpoll-

• CTBO e:cnonb3yeTc11 sMecTe c 2 56-Kauan1,u1,1M aMnnuTylJ.Hl,IM auaneaaTopoM, onecau-

Hl,IM B npnnolKeHHH 2. B STOM ycTpollcTBe npe.11ycM0TpeHbl cneay10mue pe>KHMbl pa6o- I 

Tl,I, 

1. BBO.!l .a.aHHl,IX B, naM!ITb . auannaaTopa_! 

2. YMHO>K8HH8 acex 3Ha'l8HHll_ cnexTpa Ha IIOCTO!IHH00 'IHCno. 

_3. YMHOlKeHne cneKTpa, xpau11merocg a na_M!ITII aHanuaaTopa,ua cpyHKIIHIO, 

4. lincneHHOe .11ecpq,epeH11HponaHH8 cneicTpa. 

5. f1ony,i8HH8 p83HOCTHl,[X·cneKTpOB.' 

/ 

6. f1peo6paaoaaune a11nap~Typu1,1x ·cneKTpoa · i3 suepreTH'18CKH8 (.11n11 y -nyqell H 

uellTpOHQB) C RCllOJib30B8H118M o6paTHoll M8Tpl!ULI, 

7. CTpeo6paaoaaune annapaTypu1,1x cneKTpoa a sHepreTnqecKne c ncnonb3osauneM 

npBMOll M·aTpn111,1, 

f1peanaraeM?8 B ,!lHCcepTa111in ycTpOllCTBO II03BOJiaeT aaTOMa,TH3HPOBaTb 9TB 

npouecCbl H npoBO.llHTb RX 3,a H8CKOJILKO MHHYT,. Yc,aHosxa nonHOCThlO TpaHae-

CT0pH30B8Ha, Pafioqag "laCTOT8 M8WHHbl. 20 KrU, 06mee. Bp8M!I o6pa60TKH .nn11 MaTpu-
' i ' • 

Ubl _32x32 COCT8BJI!l8T 3 MHH. CKOpOCTb· o6pa60TKH .llaHHl,IX 2,5 KaHana B CeKyH/.lY, no
\ 
Tp86JI!l8~8R t:-<OWHOCTb 50 B8TT, 06mee 'IHCJIO TpaH3HCTOp0B 500 WT, 0nHC8HHe· 9Toro 

Bl,l'IHCJIHT8JILHOro yc_TpollcTBa npHB8.!l8HO B npHJI0lK8HHR v. 

·.ocuOBHb18 pe3y_JILT8Tl,I .a.eccepTBIIHH COCTOH.T B cne.11y10meM. 

l. CncTeMaTnae:poaaH MaTepnan ,· xaca10mnllc11 ~uoroxaaaJibHbIX cneKTpoMeTpoa, 

npe.a.uaauaqeHHb[X· ,!lJlll 8Hll.JIH38 aMnJIHTY.llHblX pacnpe.a.eneHnll; a. TaK>Ke <!lleKTPOM8Tpu

'18CKHX ycTpOliCTB no Bp8M8HH nponeTa B Tennoaoll, peao11aHCHOll n" 61,1cTpoll o6nac

T!IX sueprHH HellTpOHOB._ npoae.11eH _aH8nH3 OCHOBHblX xapaKTepHCTHK_ cneKTpOM8Tpa 

· B uenoM. H OT.t1enbHblX ero yanon: HCTO'IHHK8, .ll8T8KTOpa II H 8MnJIHTy.a.uoro HJIH 

apeMeuuoro auannaaTopoa. 

. _2. · Aaa o6aoj:, MeToa_oa nocrpoeHHH Maoroxaaan&Hblx aMnniiTy.C.HblX auannaaTopoa, 

a T_a'f>K"; Bp8M8HHblX auannaaropoa, HCIIOJib3YIOWHXC!I npn R3MepeHR!IX no Bp8M8HH, 

~pone,a a ~enncn1ol!, peaouanc11oll_ e 61,1c:Tpoll _96nacT11x suepr1111 ,aellTpoaoa ·u npe.11no>Ke

ua, KnacCHq:>HKBUHSI. 3THX ~e:o.aoB. 

I .· . 
.; .... 3. -npoae.a.eu aHane:a noTepb C'leTa a aMnnnTy.o;u1,1x ,auaneaaTopax c· npoMe>KyTo'I--~ . . . 

HOli ll8MHTblO ._paapaBHH~810W81'.0_ H H_aKOnHT8nbHOrO ... THna, 

4:--f1~one.a.eu aHaima llOT0pb C'l8T8 BO Bp8M8HHbIX auannaaTopax, aonycKalOWHX 

· pa6oTy ~- per'HCTpaue:ei! · o.o:Horo ~co6blTH!I ·1ta · uellTpouaoii na'IKH, a aHan11:.aT·ope c ocTa

iioaxoll Ha ape MB perec-rpau11n u ·a· auanu3·aTopax c npoMe>KyTO'IHOi! n,;M!ITL!O paapaa

,HHBaromero H nf!KonHTenbHOro THna. 
.. ,, 
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5. HccneJlOBBBbl;paanH'lHbl8 BCTO'lHHKH norpewsOCTOli, B03B1IKa10w11e np11 pa6o- ', 

Te c yKa~~BHbIM~ cneKTpoMiil"Tp1t'le~K11-:11 ";cTau~~KaMH 11 "Jl~Hbl MeTOJlbl 11x.yc~~ases~a 
.. -. ,., / I 

"un11- y'leTa • 

6, Ha ocsoaaHHH_ accneJJ.OBBHHli, uanoJK,easblx a I rnaae· JJ.11ccepTa11u11,1eneI,ah!e 

e 'aameli cTpas<:l ~hmH coaJJ.asbl" usoroKaHMbBble aMnnHTyJlBbre aHanuaaTopbt .• c c~cTe

uoll naMHTH a_ii'it,eppHTOBblX cep,Oe'lHIIKSX. sa 100; -128, 256 Kasanoe; P.aapa6oTaBBbI8 

asanH3BTOphl ycnetiIHO 8KCnnyaT11pyIOTCSI B <1>_311. 

7. Paap.a60TaH1,i paanH'IHble cxeMbl asanoro-:11sq,p,0BbtX npeo6paaoeaTeneA ua ea

KYYMBblX naMnax B opHrHBMbHbI8 CX8Mbl "Ha Tp8H3HC_TOpax. 

8. PaapaooTaH BOLi, pyKOBOJlCTBOM SBTOpa oparHHSnbBblll M8TOJl nOCTp08BllH 

,auanoro-11aq,poeoro n·peo6paaoeaTenS1 c MepTBhlM e_peMeneM ~ I MKCeK, 

9. Ha OCHosaaue· uccneJJ.oaauull, uanoiKeuuh!x "B II. rnaee JJ.1tccepTa1111H, anep-
• I ' 

Bble' OhlnH C03JlaHbl MHOrOKaHMbffble BpeM0HHble auanaaaTOpbl C npoMe>KyTO'IHOi! 

naMSITblO. "Ha cpeppHTOBLI~ ~epJle'IHHKSX aneKTpouuo-nyqeaoll Tpy6KH, ucnonb3yro.~ell: 

Henpeph!BB~li XOJl ;y~a npu aanHCH H "C'IHThlB~HllB, ~aq,opMaIIHH, H C npo~e>KyTO_'l~Oi! ' 

,'\ 

• ., I • 

'naMHTbIO sa TyBHenbHblX JlHOJlSX ( 1024"'."KananbHblll BPE!Meau·;li auanH3aTop C MepTBblM. 

,epeMeneM I MK~eK" u MHHHManbHoli wupuuoll; Kasana I MKCeK ,· 9l2 _KasanbHbli! epeMes

soli auanll3aTop "c ME!pTBblM apeMeHeM "'. 0,2 MKCeK H MIIBHMMbH~il w11p11aoll Kasana. 

0, I MKCeK u' 1024-KaBalJ&Hblli "apeMeHBOII asanH3BTOp c · Mep'.BbIM BpeMeseM n µmpu:

na 0,1 MKCe~ ). 

10~ Ha ocnoaaa11a accneJJ.oaasall, npoae.a,essh!x B III rnaee JJ.11ccepTa111111, 6hl

na paa pa6oTana. op11rasanbHa1I' cxeua" npeo6paaoaaTena 'apeMa-aMnn11Ty Jla, cnoco6so

ro pa6oTaTb C BblCOKHMII BLIXOJlBbl~lt aarpyaKaMu,· o6ecneqaeaIOLUHMH"~LICOKHII ypo!. 
" . '\ 

aeHb BLIXOJlBoro CHrsana~: P:4::ip~61>TassLre cxeMhl 'apeMeRHbIX aHanuaaTopoe aKcnnyaTu-

pyro_~a sa peaKTope "ATOMBOII aneKTpOCTBHIIHH ff. y~KOpHTene ¢311. 

11. ilan 0030p M0TOJlOB nOCTp00HllH MBOrOM8pHbIX· BHMR3aTOp0B H npeJJ.nO>Ke

aa ~x ·IUISCCH!pHKaIIHH. 

12. H:8 OCBOBaHHH' nccne)lOBaHHli, npHB0Jl0HHblX B IV rnaae JlHccepTBIIHH, 

enepable 6Lln nocTpoea 16000"'."itSHanbHLJil MHoroMepsblll aBanHaaTop c cHcieMoA na

MHTH 'Ha cpeppHTOB&tx cepJJ.e~HHKax, JJ.~nycKa~meli npeJJ.eapHTenbHyro 06pa60T.1ty•" sa-:-

KOnn_eHHOII HHtpOpMBll~~• 8 BBCTOSIUl08 Bp8MH 3T!>T, BHMH3BTOp SKCnnyaTHpyeTCH_ "Ha 

peaKTOpe 'oblCTp!dX H0IITpoHOB BP-5. 

13. "HccneJlOBBHa aa,llaqa, SBTOMaT11::ia11HH" o6pa60TKR, a"KcnepHM0HTMbHblX )laH-
' ' . ,· ,( 

HhlX, nony'IB8MblX BP,U pa6oTe C MHOrOKBHMbffblMH cne.1tTpoMeTp1t'10CKHMH y<;:TBBOBKa-
·, 1 \ ' , ' - •. ~ \ • ,. ' I , 

MB, BIUIIO'IM 06pa6oTKy BXOJlHhlX JlaHHhlX, BOCTyBaIOLU~X Ha ~anaaaTOp ( OTOOp ~o- ' 

neaHoli llH!pOpMa1111a}, npeJJ.B3pHT8nbffyIO o6pa60TKY HRtpOpMaUHH, HaKo'nnE!HH)'IO a· aano-
\ , , I • ' ' < \ ". • • • 

\ MllllaIOLUeM ycTpoliCTB8 BHan11aaTopa, o6pa60TK)' BblXOJlROli HHtpOpMa111111, nocTynaromell 
I " 

co cneKTpoMeTpH'l8CKOro ycTpoliCTBa: 
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14. npeJJ.no'>Kea ·MeTo.ct a&monHeHHH" ocHoas&1x apH<pMeT11'IecK11x onepa1111ll e aHa

noroaoil cpopMe. 1 

. 15 •. Ha OCBOB8Hllil 11ccneaoaas11II, K3llO>K0BBb!X B V rnaae JlKCCepT8Ullll, aaTopoM 

COBMOCTBO C C.J.1.Yy6apoBblM, enepawe Oblllll C03)laBbl cneu11an11a11poaasBb!e Bbl'IHCnw· 

T0llbBble ycTpOllCTBa JlllH o6pa6oTKll .UBBHblX, nony'leHHblX npH H3MepeHKK nonHbIX ceqe

mrli Ha aeiiTpOHHOM cneKTpOM0Tpe, ii Jlllll o6pa6oTKK .uaHHblX aMnnKT)'JlHblX" pacnpeJJ.e-

J neHRH CURHTRnnRUROHHOro y -cneKTpOM0Tpa. 

l3 HBCTOIIUlee Bp8MH 3TH Bbl'll!Clll!T0llbHbl0 ycTpOi!CTBB aKcrinyaT11pyIOTCH B <1>311. 

16. B K8'10CTBe JlOIIOlllll!TenbHblX npHMepoB npaKTll'I0CKOI'O" HCnonb30B8HIUt pe

aynbTBTOB, nony'leHHblX B JlHCC0pT8UKH, MO>KHO npKB0CTK cneJJ.yIOIUKe ycTBHOBKH, 

3a nepHOJl c 1955 l'0,':18 no 1959 roJJ. a <l>3J.1 n~Jl pyKOBOJlCTBOM aBTopa Ob!llO 
. , 

B&tnymeao .uecHTb 128-KaaanbHLIX BMnn11TyJJ.HbtX auan11aaTopoa c c11cTeMOil per11cTpa-

UHH ua q,epp11TOBbtX ce~~e'IHHKBX, a B 1956 roJJ.y coeMecTao c <t>J.1AH CCCP "- .uaa 

"256-KBHBllbHblX BMllllHTYJJ.HO-;ipeMeHHblX a~am1aaTopa. 

" , "C 1957 no 1959 ro)l noJJ. pyKOBOJJ.CTBOM BBTOpa COBMOCTHO C <t>J.1AHoM CCCP 

,. Ob!llO· C)J.0.nBHO JJ.BB 1024-KBHBllbHb!X BpeM0~HblX 8HB}lll38TOpB, ,a B 1960 I'D.UY B ~311 

Oblll paapa60TBH !28_;KBHBllbHbll\ Bp0M0HH0ll ,asan11a_aTOp. 

Bee nepeq11cneHHbte yCTBHOBKH aKcnnyaTHPYIOTCH B sameM llHCTHTyTe, a H0KOTO-
' • • I r •, 1'• 

p&te ua aux - B <t>l1AHE CCCP" 11 OHHJ.1. 

OcHOBHble MOJJ.0'.111 MHOJ'OKBHBllbHblX auan11aaTopoe, paccMOTpeHHbl:' B .u11ccepTa

u1111, aKcnou11poaan11cb ua ececoroaHbIX KOH<pepeuu11ax II ua BJJ,HX, a TBK>Ke ua II Me>K

JJ.yuapo.uuoll KOH<pepeHUHII no MllpHOMY 11cnonb30DBHKIO BTOMHOi! suepr111I B )Keueee 

(1958 roJJ.) 11 ua Mea<JJ.yuapoJJ.HOM Kourpecce no a.uepHoll sneKTpou11xe a P11Me 

(1960 roJJ.). 

"Ocuo"irn&1e peaynbTBTbl JlHCCepTBUKK JlOllO>KeHbl ua IV II V BC0C0103Hb!X x:,11,j:,e

peHUIIHX no HJJ.epuoli 3ll0KTpOHIIKe B MocKB0, B TBK>Ke BB M0.>i{JlyHapOllHhlX KOHq,epeu-

,UKIIX B )Keueee ( 1958 ro.u) 11 a 6enrpaJle ( 1961 roJJ.) 11 ony6n111coaaHhl a pa6o-
/l,2,3,4,7,8,9, 10,11,12, 13, i4,15/ 

!BX • 

n '11 Tep a Tl,__£ a 

.I. n.A.MaTan11u, "A.M.W11MaHCK11l\, C.11.'ly6apoe, TTT3, N9 I, 64 ( 1957 ). 
I 

2.' n.A.MaTan11H,· A.M.WnMattcKnil, C.J.1.Yy6apoa, MuoroKauanbHble aMnnuTyJJ.Hbie 11 
·" apeMelllfbl0 auanuaaTOpbl C CllCT0MOil per11cTpau11n :ua cpeppHTOBb!X cepJJ.e'IHKKBX, 
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