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B 'Teqerme- nocrieJlHHX: uecxonbKHX neT a· sxcne~HMe~TanbHOil qmsaxe_ KBK mmxux, Tax 

a- BhiCOKIIX_ sueprul! -imMeTanacb- ~npeAeneHHbie TeHJleaium a ua~paaneunn: _6onee umpoKor~ : 

ni:nonbsoaaan:g pasnH'IHhlX · sne-KTpOHHhix npa6opoa n ycip-oAcTa, ocHoaainiiix ua npnm:mirax 
~. : - - •: ' ,.. • • ·- - ,' < • ., •• , 

-C'I9THo-peilllitonteli TeXHHKH,- H B Up11M9HeHHH HenocpeJlCTBeHHO B SKCnepn:MeHTBnbHblX. H3Me':"' 

.. , .,, peit;SIX u~cppOaLix .. ~hl~Hcnn:Tenh~bl~ Mawn:~· (~BM), . 1 • 
. , / . 

.· 
tjmsuqecKoli annapaTyphi, ucnom>syromell 

IlHtj>pOBY_IO C'IeTHo-pema,;;ntY_IO ·1'eXHKKY_, 'MOJKHO_ Bbi]le~nTi. ·_TpH KBTeropUH Y_CTpOi!CTB, npe]lHB3-' 

-~B'I9HH~X Jl/!11 onpe]leneH~bl~ tj>H3U'I~CKHX MeTOJlHK. U np9JlCTaanS!tontUX no cymeCTI3Y_ CBMOCTQ-

!ITenhHhle HanpaaneHIIII tj>aanqecKoro npn6op6cTpoeuall, '\ 

ITpeJK]le. acero, STO- MHOroxaianbHble. H- MHoroMepHbie ycTpOi!CTBB BHB/IH3B- (aHBIIH3BTO.:.; 
-. r· 

.:::.phi) sneitTpH•'~ecKux HM~ynbcoa, ;,ecy~Hx B, ce6e nonesuyro_ nutj>opMaunro o6 nccneAyeMOM co-

obiTnH; 3Ta annapaTypa w11poKo ncnonbSY_eTcg· a_ qmsnxe HH3KKX suepr_llll' Ansi aMnnUT}'JlHoro, _' 
. I 

apeMeHHoro n'MuoroMepnoro aHannsa; 

• Ko· BTopoll xaTeropnH MOJKHO oTiiecTn:ycTpoi!cT~a HenocpeJlCTBeHaoi!· sneKTpnqeciwi! P~'"
rn~·Tpau~n (aetj>OTorpatj>n:_qeCK~Ii) ·_COOblTHii -B HCKpOBb!X KBMepax H MHOrOC'IeT'IHKOBb!X CHCT9-

MBX, . 3Ta·- annapaTypa ucnollb3Y_eTCII B- tj>a.snqecKHX Me~OJli!Kax _B oo'nacTn ·BhiCOKnx. sHeprnl!, -, 
•; L ' • • ' ' 

H~KoHeu, wnpoKnl! Kpyr nim6opoa· u- ycipoiicTa,- ncnonhsyromui- tj>oToMaTepnanhi, 'oops~ 

'3Y_eT_ -CBMOCTOIITenbHylO TpeTbiO KBTeropHIO, 3Ta annapaTypa npeJlHB3HB'I9HB rnaBHhiM ·oopa-. . - . . . . 

-· 30M ]lnR ':CC~9JlClBB~IHi! a~eMeHTBp~biX 'IBCTIII!· B -Ooll~CTII . BblCOKHX ·aHeprui!; nn11 nepBbiX 

Jl~Y_X- rpynn . XapBKT9pHbiM 'gB/lli9TCII HenocpeJlCTBeHHOe-. onepHpOBBHHe B XOJle· ;KcnepHM9HTB 

c::·aneKTPH'JeCKHMH curuariaMH, iiecymnMn ~onesuyro nutj>~pMaunro. ITocnenagg ~p;nna npeJl-
. I . - . - - - -

. nonaraeT fiPOMeJKY_TO'IHOe XpSH9HHe HHtj>OpMBUHH C ITOMOUlb!O tj>OTOMBTepHBllOB.-KOTOpoe ~03BQ-

/lli9T 'paa]lenHTb- Haoop · ·aKcnepaMeHTallbHhiX co6bl'!'Hll- H lix o6pa6oTKY_. 
' . ','' .. . .. . - . 

--,~OTOrp~tj>-H'IeCKBII perH-CTpa~~~~ IIBllllllBCb JlO n~cne]lHero Bp9M9HH ?AHHM H3 OCHOBHhlX 

· MeTOJlH'IeCKHX ·HanpaarieHHl! tj>usaKH __ BhlCOKHX sHeprul! H He -YTPBTuna· cBoero aHa'IeHJIH B aa-
> ' •• - • 

<:TO!Int99 BpeMII, 3'fO o6yc'noBI;Ill~ pB3BIITUe ~OnbWOrO Kpyra Cll9IlHBllbHbiX/npn6opOB H Kpyn-

HhlX Y_CTBHOBOK C'IICITOnb3(manneM Illltj>pOBbiX Bhi'IHCnHTe~HbiX • MBWHH Jlnll. pacno3HBBBH1ill 
• • ' ' ' ' ~ . '.-. • I : ; • . ,.< ,. I '. . .. ' 

'. ~. 

1i 06Mepa tj>OTorpatj>ni!, PaCCMOTp9Hiie KOHCTpY_KUHJ! TBKHX cneuntj>H'IHblX Y_CTpOiiCTB .He BXO- -
. _,,__ ._. -- ;- - - - . - /111213/ 

: JlHT .a_, :3BJlB'IY_ HBCTO!Illi_Bii pa60Tbl, 3TO~Y_ BOllpOCY_ UOCBIIUl9HO H9CKOnbKO 0030pHbiX pa60T ' ' , _ \ 

3 
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B _ KOTOpbiX nO/l'lepKHBSeTCSI, 'ITO WHpOKOe npHMeHeHH~ M8Hb1X H 6om;-max· Bbl'lHCHHTenbHblX 

Ma~nH · coaMeCTHo' c • npy~HMH · cneuaanaaapoaaHiihiMH npocMoTPoablMH ycTpolicTaaMn smngeT-
.J • ' . .. . " • • 

CH onpenenHIODlHM B pa3BHTHH TaKOH. annapaTyphl •. 

MnoroKananbnhle ananaaaTophl KaK npa6ophl ljlaan'lecKoro aKcnepaMenTa HB~HIOTCSI 

Han,6onee 'cTapbiMH' yCTpOiiCTBaMH0 HCnOHb3YIOWH:-<H UHijlpOBble MeTO/lbl C'leTno-pem~IODleii 

TeXHHKH; llo. o6'beMy, 'naMHTH', :a TaKJKe no CBOeii OTHOCHTen~HO pa3BHTOii CHCTeMe HOI'H'le-. 

CKHX onepauaii anannaaTophi no cymecTBY smn.HIOTcil cneuuannaupoaannhiMB ne6oni.mu>..n Bbl-

. qncnnT~n~Hhi~H M~mniiaM~. B caoiO o'lepellb, ynnaepcani.~ble Bhl'ln~n;ellbn~e Mam~~hl. na~~ 
' ~ • • • ; • • • • • 0 

• llSIT -npHMenenae a 'ia'leCTBe ananuaaTopoa, BhlnonnSIH ljlynKiinn oT6opa ·nocTynaromeii nn.PoP-

-Mannn,n·noKananbnoro CYMMHpOBaHHSI B CBoeii 'naMSITU' C06blTHii ·c 0/lHHaKOBbiMH npn;.~~~ 

;~ 

EeCijJHHbMOBb!G Y.CTpOJiCTBa llHSI. perHCTpaUBH. HHijJOpMaUHH OT . HCKpOBblX KaMep B MHOro-
. ' . ' . ' 

C'leT'lHKOBhiX C~~TeM 'no CBOeil CTpyKTjpe O'l9Hb 6nH3KO nOAXOilSIT K MHO.I'OM~pHbiM ananu-

3aTO~aM. 3ana'l~ii- 3TH~ -~CTpO;CTB SIB~H9TCSI pe'rucTpanu,g (o6bl'IH'O B ~nnljlpoa~ii ljlopM_e,) ~O~p:_ ·,~ 
: ·_ 'h . , •. '.," . ' . I.· •. ·' ' • l_ ',1 ·,_ 

ljHHaT C06biTHii, no KOTOpbiM MOJKHO BOCCTSHOBHTb HUH OU9HHTb npOCTp8HCTB9HHyiO K8pTHay'. 
. . . -,· ' . ' . .. ::.-

nccnenyeMoro HBH9HHSI •. 3TOT THn. perHCTpnpyiODlHX · yCTpoiiCTB l!OHBBHCSI CpaBHHTenbHO H91l8B-

HO,,.~O 6hiCTpOe pa3BHTH9 M_eTO/lHKH 'ncKpOBblX K/lM9p Bbl3biBaeT He M9H99 ?biCTpoe COBepW~!H- .. 

CTBOB8HH9 aTHX ycTpOiiCTB.' 

·' ' 
CnenyeT non'lepKnyTh To o6cToHTenl>CTao, 'ITO ljlaKTH'leCKH --onuu-aKOBhie ~eTonhi peru-

, • I • • •' >'I • .' •' 

cTp,auun H uaKom1eunSI 'un'q,poaofi nuljlopMannn,; npnMeusieMbie B MnoroKananbHhiX anannaaTopax 

H IUIIjlpO,BbiX 6e'cljlnnbMOBblX ycTpO~CTaax;, 1!03BOHHHII mHpOKO KOM6nnnpOB8Tb aTH'MeTOilbl 

B aana'laX ljlnanKn_ BbiCOKHX aiieprnii. B KOM.nne:~;ciihiX perncTpapyromnx ·ycTpoiicTaai napS!-

ny c u~.j,poaoii nnljlopMauneii. oT · Mnoroc'leT'lHKOBhlX i:ncTeM n HcKpOBhiX KaMe~· 'lacTo ncnonh

ayiOTCH Me·ronhi apeMeHnoro H aMnHHTYAHOro ananna,a. 
/ 

XoTSr BOnp,OCbl aneKTp(mnoii pernc_Tp>IJJYIOW9li annapaTypbl ljJH3HKH · HH3KHX, II B~ICOKIIX -

:;>Heprnii' npnmrro paCCMaTpHBaTb OT/lellhlm, TaK JK9 KaK II C8MH ljJH3ll'l9CKlle npo6iuiJMhl 0 B Ha:.. ~, 

CTOilruee BpeMSI HM9IOTCSI ,OCHOB8HIISI, .. HapymnTb 9TH TP81lliUIIII c"uenbiO o6o6mE!HHSI 
"- . ; ' - . -~- \ ..... · ,' ,' J ' ; ';_ l 

BaHHSI OnblT8,069HX o6naCT9li HAepHdii aneKTpOHHKH. 

n ncnonbao-
.... ~. 

XapaKTepno, 'ITO rnaBHOii 38/laqefi, CTOS!Weii _nepen. TeXHHKOii 'MHOI'OKananbHb!X ananima

TOPOB n' 6eCijJHHbMOBblX per~CTpHpy!OWHX ycTpOiiCTB, HBHSieTCH nenecoo6paanpe HCnOHb30BSHHe 
. • . . . • '. . • •. ' ! ' , ; '\' I . . . . . ~ _.,--· . ·, ' .. ~ 

UllljlpOBblX Bbi'IIICHHT9HbHhlX Ma~HH. llHSI perHCTp8UliH n o6pa6~TKH, SKCnepHMeH'I'anbHOii. 'uFiljlop• 

ManHn. O.ctnaK~ Ann Toro, 'lT06bi npoananHaHpoaaTb- aToT aonpoc ii~o6xoAn,:,:o paccMoipeTb·; 

n OT/leHbHhie npnflopb!, H ycrpoiicTBa perncTpannn aKcnepaMe,HTan~HblX ll8HH~I,X. B csss\1:'. 

c · aTHM B pa6o-i-.i npeAnonaraeTcSI 

co6oft ~cmpoca: 

·i 

:nocneAoaaTenbno paccMoTpeTb TPII cagaanni.,x·' i:ie;Kily'·' ·' 
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OCHOBHble H8UpaBneHHSI pa3BHTIIS! MHOI'OKaHanbHbiX II MHOI'OMepHblX aHaHH3aTOpOBJ 

HCnOI1h30B8HHe nnljlpOBbl)<:. Bhl'lliCHHTeHbHbiX MaWIIH II C031lBHHe Ha 'ocHOB9 y3HOB 

OT STHX M8llillii, a TaK>Ke · H8 Ot;HOBe UpOMbllliHeHH.blX _YHHBepcan,bHblX M8WIIH 'nenbiX II3M9pli

T9llbHbiX 'KOMUH9KCOB - H3MepHT9HbHblX U9HTpOBJ 

npn~_eaemie n~¢poaoll p~rncTjmpyroineii annapaTyphl,ll.nH pernCTpaunn HH~opMaUHH 
-,, . OT MHOrOC'lHT'lliKOBblX CIICTeM II IICKpOBbiX KaMep. 

......... 

HacToSIWaH ny6nil:Kanng noceHme~a nepao,My H3 3THX ~onpocoa. 

·npHMenenne UBM H· IIaMepnTenbHhte' nenTphi paccMoTpenhl aBTopoM a npenpnnTe 

' · · 011.HJ1 1834 (lly6na, 1964), UHijlpOBbie ·perliCTp11pyiOWII9 yCTpOiiCTBa ljJH3HKII Bb!COKHX 
. /~/ . 

-- _ anepriii! - B npenpHHTe 011.HI1 1914 (lly6na 11964) • 

-< ., ~ 

i. · Ocao'aHhie JianpaanenH Sl pa3BHTIIH MnoroKananbHhiX ananii3aTopoe 

K MnoroKananbHbiM ananiiaaTopaM npiiHS!TO oTHOCHTb npn6opbi, npe;:inaana'leHHhie. nriH 

II3Mepenng .aMnnnTyAnoro, epeMennoro, nporTpancT~e~noro n T;ll. pacixpeAeneHIISI aneKT~n-:
•qecKHX HMnynbcoa, renepnpyeMbiX paann<iHhiMH AeTeK.;.qpaMH n~ny'leHHH,_ KaK npaanno, npo

,'\- · necc. H3MepeHHSI ,C,BOilHTCS! K /lHCKpeTH3aUHII II3MepHeMoro napaMeTpa no H9CKOllbKIIM. !3H8'le

HHSIM (KaHaJiaM) H H8KOnneHHIO Oll~OIIM9HHhlX aHa'l9HHJi B c_o6CTB9HHOii 'naMSITH* UpH6opa., 

· • CTaTIICTH'lecKaii xapaKTep MeToAHKII aKcnepnMeaTa o6ycnaanHeaeT neo6xoAiiMoCTb (AnH no-

,.I· 

!/' 

ny'leHHSI . onpeA_eneHHOJi ,TO'IHO~TII H3Me_pimifg) ~8K8UHIIB8Tb _llOCT8'rO'lHOe K~HH.'l9CT~O K8>Kil0I'O 

1·1I3 _aTnx AncKpeTHbiX ana'leHHii. floMHMo aToro, a ljlynKnHH acSIKoro anaml'aaTopa exoA~T .aa"'-

Aaqii no npeACTaanennro aK~nepHMenTaTopy naKonnennoii IIHijlopManHH AHS! oneHKH II oTo>Kue:., 
I " I ' ' 

CTaneHHS! ee c IICCHellyeMhlM ljJH3H'leCKH>;i S!BnenneM, a TaKJKe ll:;g' ll8flbHeiiwei! rpa<jlii'l~CKOii 

HUH Ma'reMa.TH'l9CKOii o6p!i60TKH. 

CoapeMeHHble ~noroKananbHhl·e ananH3aTopb1 KSK 'npn6~phi ljlnan'leCKoro· aKc.nepHMenTa·: - ~ . '\, . . . ' 
pa3BIIB8HIICb H COB9pWeHCTBOB8HHCb UOil BJIIIS!HIIeM npe>Kile BCero 6hiCTpO pa3BHB810Dl9liCH 

. ~-

TeXHHim Bhi'IIICHHTeiihFibiX MaWHH, OTKYil8 6binH 3aliMCTBOBaHbl . OCHOBHbl9 M9TOilbl H8KOnneHHH 

. n xpanenn'g AIICKpeTnoii IIHijJOpMaUHH. 11Menno Tpanc<jlopMaUIIS! napaMeTpoa' aneKTpH'le~Koro 

Caruana (aMUHHTYAa, Bp9~S! UOCT~nneHHS! H T.A,). H9CYWHX B -ce6e noneany!O H~<jlopM8UHIO, , 

· B AHci<peTayio ljlopMy B· BHAe- niiljlpoehiX K;noa, ·a TSKJKe_ onepauHn no ·na~oun~nnro co6biTHii 

· C 0/lHOHMeHHhlMH KOAaMH UpH UOMOWII MeTOilOB Bhl'lHCJIHT911hHbiX MalliHH HBHJIIICb . qcHOBHOi!. 
. . . . . ·· . ' . - . ' . · I 1 0; 14,15/ , 
aexoii, nonoJKHBwell_ Ha'lano paaBHTHIO coapeMeHHbiX MnoroKananbHhiX • anan~aaTopoa: . , •. 

. 3aAa'lii SKCUepRMe,nTanbHOii ljJH31IKII onpeAeniiJIH cnennljJIIKY 9THX ycTpoiiCTB, CBI'Iae'!HYIO .C pe:.. 
I'IICTpanneii CT8THCTH'leclmx BXOilH.b!X BeHH'lHH, BbiCOKOii 'j'O'lHOCTbiO' AIICKpeTH~8UIIH naMepge-

',' ./ . . . ' . . 

MOr'O napaMeTpa, 6hlCTpOAeiiCTBH9~, II BH3yanbHbl!J npell~T8BHeHH9M peayJibTaTOB HaM.;-peHHfi> 

~ c! 

'-
... '~-· .. 
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llporpa~Mbt, orrjleueflsnomae pa6oTy aHalm~aTopa no HaxonneHHIO, o6pa6oTxe 11 npen:- _ " 

< CTaaneHliiO SKCnepn:MeHT8nbHbiX na~HhlX, OObl'!HO HeH3MeHHbl H 3a)l8Hbi B ·np~6op.; npH ero ~ 
0 0 - - ' I • 0 

KOHCTpYHpOB8Hlill. llepexou OT OllHOl! nporpaMMbl paoOTbl. K upyrol! CBSI38H .c nepeK~IO'leHHeM, 
. . ' ~ . - . . 

nenel! n; KaK npaenno,, ocymec-i-anSieTcSI Mexa'HH'!eCKnM nepeKniO'!eHHeM. Taxai cnc~Ma- .pnx-
.__. ·, ' - / R. 

cHpoBaHHbiX ( •samnTb!X') nporpaMM SIBnSieTcSI, noJKany~, ouuol! 113 OTnH'IHTe/ll.HbiX- CTOpOH 

KOHCTpyKUHH auannSaTopa no cpaBHeHHIO C Bbi'IHCnHTElnbHOl! MamHHOl!, . B, KOTopol!. nporpaMMbi 

~nepannl! Tax ·JKe, KaK ~ o6pa6aTU.eaeMble uaHHble, xpaHSITCSI ~ ee :.riaM.SITn". 'nporp-aM~bl 

_MarnHHbi MorY-r MeHSITb<;'si, B T_O apeMSI KaK. B auannsaTopax pe>~mMbt: pa6oTbl npn6opa sanaroT

' ·cg .sapauee n n:PaKTH'!eCKH He MoryT Ob!Tb H3MeHeHbl 6es H3MeHeHHSI ero UElPBOHa'lam;·nol!· 
I. ' . ' ··~ . 

' KoncTpyxrul:n.' 3Tn · p~snn'!nSI ycTpol!cTB c ljlnxcnpoeanuofi n. c 'sanoMnuaeMol!" nporpaM~~MnJ 
' ' . 

ooycnOBlWH 0C06eHHOCTH IIX npnMeneHHSI B /3a)la'!aX aKCITElpHMeHTSnbHOl! ljJH3HKH. ·. 
~ 0CIIOBHbl9- npKHUHITbl ITOCTpOeHHSI MHOI'OKaHSnbHbiX ananH<;j8TOpOB C' ljJB:KCllpOB8HHOl!' npo

rpaMMOli C Jl0CT8TO'IHOl! UOnHOTOl! paCCMOTpellbi B nenoM. pSIIle. KHHi-,. MOHOrpaljlnl!, B COOpHB::. 
• r. · . i1-1r· · · . · . · . / ~ 
, ~tax cTaTel! n· T.u." • Onuaxo sa nocneuHne 2-3 roua noSIBn:ncSI PS!Il · IIOBUX ~aiiiJ,Il-B~eH!'l!. 

pa3BHTUS! aHanH38TOpnol! TeXIIUitll, pacmnpmornHX a03MOJKHOCTn _ncnonb30B~HHSI STIIX npn6?pOB 

H MeHIDOmHX' OTJlenbHbiS ·KOHCTpyKTHBHble pemeHllsto roBOpS! 00 OCHOBHbiX HanpaBneHHSIX pas-.-' 

BHTRH .MHOI'OKBHanbHbiX allaUH38TOp~m, MOJKHO npeJKue· BCei'O OTMeTHTbo 'ITO pa3BRTB:e llpOHC-
_,.1 • - .• • - '• . ~ ' : .• - } 

xonnno n npononJKaeTCn a uacToSIWee apeMst a uanpanneHRR.ynenR'leHIIH '!HCna.perRCTpnpy-' 

e~wX npR3HaKOB- ( '!HC/Ia 'xanai:ioa), ycil:opeHHSI· nponecca pernCTpa~nn n. llOBbimeHH~ donro- .· 

ape.Memroil: cTafinnhaocrn pa6oTbt. c, npyrol! cTopoubl, . a IIJ)n6opax ·nponom.<aroT. coaepmeu- · .. 

CTBOBaTbCH MeTOilbl, o6paoOTKH H aHsya/IbHOI'O npeucTa:Einennn pe3ynbT8TOa .II3MepeHHll~ lla.:. 
- . . . ·" __ , . ~ ' ''" ' 

pannenbHO c' Pa3BHTHeM sneKTpOHB:Kil n C'!eTIIo-pemaroinell TeXIIHKH 'coaepmeHCTByioTCSI CXeM-. 
' • / • , I 

Hhle sneMeHTbl. auannsaTopoa~n noablmaeTCn uai:leJKHOCTb nx·_paoOTbl. llocnenlieMY .a sua'lnTem;~ 

BOll. CT~IISHH CITC)COO~TByeT ncn~in,3oaanHe- nonynpOBO!lHHKOB, n: llPYI'HX __ HOBbiX SheMeHTOB; 

H,;.KOHen, ~xnro'leune abi'!HCl'IIITenbHbiX Mamliir 'uenocpencTaenHo. a sxcnepnMenT, OTKpbmo. u_o

a-i.te ·aaaMOlKHOCTH MHOI'OKaHBnbHOI'O .aHa,nn~a · B 3SAB'l8X. 9KC~epnMeHT8nbHOi! ljl~SHKH. 

_; .. 

2.' AMnnnTynn&tl! auanns 

, . . . • I 
no nocneuuero apeMeHn unSI aMnnnTyuaoro auannsa,cagsaaHoro c snepreTn'leCKOl! onea-. 

xoil' HA8PHbiX asanMone,l!CTa~l!~6l.mo noc~aTO'lno: 100-200 xauanoa:· 3To onpenengnoci. np8JKJle 

BC~ro· sHepreTn'!ecxrrM paspemeaneM· · ~e~eKTopoa · nsnY'leHnl!.· lll~poxo ncnonhsyeMbte neT.eK:_ 
~ ' . - . ~ . . . - ' ~ ' .- . / - ' ' 

· ToPLI ne Mornn: uaTb paspemeune .nyqme necKonhlmX nponeaToB, n 'xoTn •na~g~' .. aMUr.n-ryu.,. .. 

l1~ro auann3_aTopa Morna ·f>es TJ>Yil8. obiTb a~onueua c_ 6o1IbmnM 'lnCnoM Kaaa,noa, orpaHH'Ie

unsr co CTO~oHbl· .qeTeKTOpa n_enana sTo. uenenecoo6pasHbiM. 
. . \ 

BpeMn; Tpe6yeMoe. ua. npeoop:Ssoaa,une aMUnHTynbl ·a Ii:on, · npl! ncno~oBaHHU uan6o-· 
•. ' '. - ' - ' ' . " \ ' .· . -

ne~. pac~aueunoro. npnnnnna nnnellHoro 'paapltlla .. eMKOCTH nponopnnouanbHO. 'lncny xaaa-

6 

I 

. t 

;..'I 

.. ., 

:'; . -~: 

,'\·· 

./lOB npeoop830BaiiiJSI li COCTBBnSieT nnSI oOnbWIIHCTBa ycTpOiiCTB. 50-100 MKC8K. 3TO COOT

B9TCTByeT CIIeKTpO~!eTpH'!SCKIIM XapaK:epiiCTUK8M CUIIHTII/lnSIUIIOHHbiX AeTeKTOpOB; TBK 'ITO 

OTHOCIITenbHO 6onbmoe BpeMst rrpeo6pasoea&HSI ·He g~n-gnocb no rrocnenHero BpeMenn ociioa-· · 
,. . ' . . /9/ 
HbiM rrperrSITCTBil8M B. UOBb!WeHI!H CKOpOCTH. perHCTpa!liiH B CUHHTil/l/lS!IIIl'?HHOli MeTonnKe • . 

Coaep~~mc:aosaHHe ~eTonoa aMrrnHTYilHoro aHannsa, rnaBHbiM o6pasoM' rroSiam1;me· 

·IIOnyrrpOBOilHilKOBbiX JleTeKTOpOB, U03BO/lSIIOWHX yny'IW!iTb 3HepreTH'leCKOe paspemenlle Ha. no

pS!nOK (ir -na)l{e 6onbme), m,rnniiHyno ,Tpe6oeaHne y.a.enH'IeHHSI. npnMepHo Ii~ TaKyro "l!<e· nenn'!n- / 

HY '!llcna- KaH~noa aMrrnHTY~Horo' aliaim3a:. C pocToM. '!Hcna xaHanoa nporrop.~noHanba~ .yaemr-

'IHBaeTCSI II npeMSI. npeo6pa30BBHHSI, 'ITO K8K pas npOTHBOpe'!HT .'oCI!OBijbiM .TeHneHUH!IM ·pas-

'BHTHSI MeTOIIOB COOCTBeHHO aMnnnTyllHOI'O. aHannsa, rrpenycMaTpHB8101llero Y~KopeHB:e rrpouec...; 

'coB pei'HCTpB!lHii HCCnenyeMbiX SIB/leHHfi. noMHMO STOI'O,. IIpH KOMII/leKCHbiX.I13MepeHHSIX\' 

·'' I (MaoroMe'pHbil! anann~) 6onbmoe MepTBoe apeMii ·onHoro ns 6n'oKoB' npeo6pasoaamiSI '6yueT 

orrpeuenSITb pa6oT.y aceli cncTeMbi perncTpannn n MQ)KeT BbiSBBTb HeJKenaTenbHbte ncKa>Ke-

~\ 

' HHSI npyrnx· nsMepnTenbHbiX cneKTpoa. 

MoJKHO OTMeTHTb, 'ITo. sKcrrepnMenTaHbHaSI ljln3nKa BbtuanraeT 'rrepen 6noKaMn I!Peo6-

pasoaaHn!I BMIInHTynbi B un<!Jpoaoli KOJl rrpnMepHO ClleAyiOillHe TpeooBaHUSI: 1-4 TbiCSI'IH ·Kana-
i • • . • • " • • 

non rrpe.o6pasoaaHnSI, HecKonbKO MKCeK - rronHoe apeMSI np·eo6paiio~aHHSI npn coxpairenu'i. nn:.. 
• •\ • • - I~ 

itellnocTn n cTa6nnbHOCTn npeo6pasonaHnSI,_ 'KoTop,;re 6&mn nocrnrnyT.bi panee (ne 6onee· 

0,5- 1 KaHana.-- HHTerpanb~Slii He/lHHeiiHOCTb H He 6onee 0 ,5-1% 

/lHHeliHOCTb) ... 

uu,PijlepeHunanbHaSI He-

Cpenn H3BeCTHbiX MeTonoB npeo6pa30BaHH.!I. aMrrn"nTynhi B KOLl MOJKHO, IIO)I{a/lyl!, Bbine-

nn:Tb naa aarrparnennst, KoTopbie aa ceronnSimHn:l! neHb Ka>KYTCSI. nan6onee nepcneKTHBHbiMn· 
. ··< -· ' • • 

a· pemeHnn !Iaspeal!'nx. sana'!, Bo-rrepa,;rx, sTo 6onee 6btCTpbtli '1eTon /Inllelinoro paspSIIla 

eMKOC;n.· ripnMeliSISI B.bi~OKyiO 'IBCTOTY HMrry.ltbCOB. (BII/lOTb JlO.COTeH .Mru); aarronHst~WB:X 
I . • . . . .. . .. 

apeM~llliOii: nHTepaan. paapnna _eM'xocT~, n, xaK cnencTnne aToro, ·6on~e obiCTpc{nel!cTa~ro~ne 
C'!'eTllhie n upyrne ·cxeMbi, MO>~mo O)!<nnaTb, 'ITO 6noK npeo6paaoaannSI CMO)I{eT yuoaneTeopnTh 

,. ' ? • • • • • • -

OTM8'18HI!b!M napaMeTpaM. llOil)':'leHne /lHHeii!IOCTH i:tpOOOJ?a30B8liB:H H CTaonnbHOCTH _p(l.oOTbi . , 

ac~ro TpaKTa npeo6p,asona,llnSI npn .1000 n: 6onb,meM .'!Hcne Kallanoa Bbi3btBaeT cymecTneliHbie 

s:aTPYAHeli~SI rrj:m BbiiiO/lllei!HH. T8KHX. ycTpol!CT.B. 0AHHM HS pemeHB:l! .Borrpoca CTSOII/lbHOCTil: 

MO)!<eT ob!Tb·· MeTon, npe~ycMaTpHB~romnl! aaeneHne a~TOMaTn'!ecKoli nonperynnp~~Kn ·n~po~oB .... . . . . . . . 
n ycnneanSI rio cneunanbHbllyl p(mepHbiM n~>.myn~caM.- B KB'leCTBe .rroi::nenHIIx MOI'yT. ncrronbso-

' • • - •• • • ' • < • ' /18/ - . .· ' 
. BBTbCst sneKTpn'!ecxne. nMrry~bcbl, nouaaaeMbte Ha axon npeo6pasonaTenst · , pen7pHhie 

OTM8TKH B anne· CBeTOBbiX BCUbiWeK OT CTOpOHH.ero liCTO'IHHKa CBeTa H.IIH· OT CrrennanbHOI'O 
- . . /21,22/ . . . . !. . ' . ' • 

a -HCTO'qHHKS · r penepHbl9 OTM9TKH 1 38Jl.8589Mbie OCHOBHhiM HnH llOIT01IHIITenbHbiM 
< ' < • /19,20/ < ' • • • 

HCTO'tlHilK8MH H3nY'tJ:9HHSJ. , 1 n ·np; -CnenyeT rron'lepxn;'Tb, 'ITo aaeneHne p~rr~p~,;rx -~enn'<iiiH. 
• - • ·- ·- • l 

'He- Tonh'xo · cnoco6c~ayeT yny'lmeHHIO CTaonn.hHOCTH npeo6pa~oa"aHHSI; HO II03BO/lsteT c-;"aan:rb .· . . ' '-' 

sanaqy cTa6nnn:3aunn acero cneKTpOMeTpn'!ecxoro TpaKTa OT_JleTeKTopa nsny'leHnSI uo un<t-:-c-" 
> • f ~ 

M-aoro KO.Ila. 

'7 

... / 



I - \ 
BTopo~ umrE_13_~~l1H~;~~p_~~--np~!!!l~E~H_PewaeT aonpoc · ohiCTp~nellcTang npeoGpaa~ · 

aauug,. cagaaao c MeTon~u uenuuellaoro KounpoaaanSI, uanpnMep,. nopaapgnaoro 'aaaewn_. .__:___· 

aaiOia'. HaMepaeMaa aMO/IHTYUa n~cm~noaaTellbHO CPll.BBHBaeTcSI c aTallOHHbiMU B91lH'lHB8MU / 

nanpaJKeana unn TOKa, ·KOTOpble MeHSIIOT~SI o'r ooiibwero aaaqeiOISI. K MeUbweMY no naon'lHOll 
' \ . . ~ . . 

(ann npyroli n'n.Ppoaoll) cncTeMe, Haoop. aTux aennqna, paaahll!: (c -r~qnoCTbiO no Mnanw~r~'. 
paapana) naMepaeMol!: · aMnnn-ryne n BbipaJKennhrll ·a _ua,Ppoant.i ~tone, oyneT smmrri;ca ~tono..t 

. '/24/ - . . - - ', . 
H3L{epael'doll aenn'llOibl_ • OnnaKo uonyqeane npn_ oo.!lbWOM 'lUCile Kananoa ynoaneTaopHTeiib-t-

nol!: nnq,.pepeHIIHanbHOi!: nnnel\uoCTri u CTaoniibHOCTH npeoopasoaaana CBSI3aHO C pgnoM Tpyn

-~o~eA. ua.:aa K~TOpbiX ·3TOT , MeTOA, .U3B9cTHblll cpaBHHTenhHO ):(aBHO,. peAKO ripH;_ 
II • • -- • \ - •. I ••• 

MeHSIIICSI B · OllOKaX aMlllli'!TYAHOI'O · npeoopa30BS:HHSI, H uaJKe C'lHTllllCSI - ManonepcneKTHBHhiM, 

AilS! STHX. 3aAa'l. 3a nocneAHHe I'OAhl HHTepec. i- -~eTOAY nopaapgni10r0 'aaaemnaanna' B03-. 

. 'poc~npe~e ac~r~- na~a.ero ohlcTpo.riellcTansi. TpynaocTn, cagaaaiibie c n~ucymel! eMy. AH.p.j>epe~....; 
. - . . ' . . . c . ' /16 17/ 

UHaiibBOi!: ,HellHBei!:BOCTbiO, Ob!Tll!OTCSI OOOliTH nyTeM pa3paOOTKH HOBblX CXeMHbiX peweunfi : ' , 
---- . . . "/59/ ~ ' - . 

npHMe_uennst caepXTO'lHhiX· AeTanel\ . H ·T.A. npuaneKaTSIIbHhiM· 'nna peweuna aTofi- np.oone-· :\ 

<Mbl SlllllSI9TClt HOBblll IIpliH~H; yMeHbW9HHSI AH<J!qiepeHitHallbHOll uenuuel!uoCTH n~e~opll30BSHH~2~ 1 
• ·- • I t -

_ ~TeM C03A_anua · e;neunallhnoll: 'cKonbaamel<.' mKanhl, K~rAa aMnnnTYAhl,. OTuocamnecst K OA

HuM u TeM JKe KaHanaM, OU;BHBll!OTCSI paanu.m:bi~R ··~ecaMn' c nocneAyiOmeil KOppeKUnell: .. ~ . . ' ' 

·.Kana npeoopaaoaauna. B aToM cnyqae npu _perncTpaunu' c-r'aTHCTH'l.eCKHX np'oueccoa. nponcxo-
. ·. ' . . . . . . ~ . ~ 

,_.AUT ycpenueuue WHpli;Hbl Kana/lOB, B · peaynbTaTe- 'lei'o pe3KO yMeBbWaeTCSI ):(H<j><j>epeHIIHaiibRSSl 
• • 1, ' • . • • •• • • ' J 

nennuel!:uoc-rb (pHc. ·1). 
-. 

/ '< 

'" ·a. BpeMenuoll- auanna 

~-

:~ ~ ~- . 

' ' . ' ~-
BpeMeuuol! an~H3, pemaeMhll!: c noMOWbiO MnoroKanaiibBhiX auanuaaTopoB B ·Knaccn'le-

' CKOM CBOeM_IIpHMeHeHUU CBOUHTCSI.K paaueneBHIO H3MepS!eMOI'~ 

UH_CKpeTHbie HHTepnanhl, (Ka':an_hl) , H ll?UC'leTY COOb!THi!:. B KaJKUOM 

-apeMenuoro_nHanaa~ua u~

ua: .r;KnM oop!l3o_td 3anau-

Bb!X apeMeHHbiX UBT~paanoB (H3MepenHe no BpeMeHII npbneTa). BpeMeinlble· auanuaaTopbl 

no~·nnmlll3;,Hy paoOTbl n'no oonaCTH ·np.nMeneHUSI npHBHTO nonpaa):(ellSITb. ua A~e rp~I: - . . . . . . - . 

MHKp~CeKyBUHOI'O Alllllll'l30Ha: (cneKTpOM9Tp~SI. rrel!TpOHOB MMbiX aueprHll) 1 H uaHOCeKyBAHOI'O 
'-- ·. ·· . . . · -Ill .. . . 

.naanaaoua (cneKTpOMeTflHSI nel!:1•pouon oOIIbWHX sneprHil.) • . ' •. ' . - -/ 

Hano'a~ee- pacnpoc:rpanennhiMU onoKaMU KOAHP~~aiinSI nepao!l_}'pynnbt ID3nmoTcn· onoltu; 

Bb!IIOIIB9llBble _ IIO KllaCCH'l9CKOMY' IIpHHIIHllY · HOUC'leTa C OOMOtnbiO- C'leT'luKa cepiDI HMIIyllh-
/-.... I " . . 

con, 'laCToTa cnenoaauua · KOTOpb!X aanaeTCSI Kaapueab!M :reuepaTopoM, MoMenT nocTYnne-· 
• • ,· ...._. • J • ' 

h'BSI uccnenyeMOI'O HMllYIIbCa ,PnKCnpyeTCSI MI'HOBeHBbiM COCToSIHHeM C'l9T'lHKa H . lmllSI9TCSI - , 
. ' - . -· .. 
anpeCOM Ka~na, B KOTOpOM UOIIJKHO IIpOH30l\Tll yaenH'leHH9 paaee 3apei'HCTpllpOB~BO!l KB<j>op~ 

' '-. . . - ~ .. . . ... . 

MaUBH na euHBHny._ -· BoSMOJKHOCTH' 'naMSITH' ananH3aT~pa- SIB1ISIIOTCs;I sa'laCTyiO orpaHH'IHBaro-

m~M ¢a~TOpOM .B yaenH'Iennn 'lHCna HCnollb3yeMbiX. Kananoa. Tb!CSI'Ia una ueCKOilbKO TblCSI'l -

-~ {. 
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' ; 
\. 
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-...:_ Kanani>B (c ~~~~;!HOI! KaHana 0,1'_-Q,-5 MKC9K H oonee') SIBIISIIIIIC~.- UO aeaaaaero BpeMeHH. xapaK-
• ' ~ • • "' • • ' f •• ' • ' 

- 'TepHbiMII JlllSI ,TaKIIX IIpiiOOpOB. 

EnoKH KonnpoBauHn 'aTopol\ ·r'pynnhi, npenaaana'leHHbie AnH perncTpaunn' HHT!Jpaanoa 

:-nopSUlKa HaJIOCe~yB~ ll necaTKS. HaHOCeKyjiJl. (Hel\Tp~H~~I! c~e~TpOMeTpHSI, Go~bW;~ .sneprHll,

:~IICCnedoaa~HSI Bp~~eHH lKH3liH ,B030~JKne~HbiX ktep II Jlp,); 'cTpO!!TCH.'~ ~CIIO~HOM Iia np;III~H-· 
-~ax np~o6paao~aaun KOpOTKHX HHTe.paanoa ap~-~ean -a npyrol\ nerJto -naMep~eMhiH napaM~Tp, 
' • > - , .. _ • -· • 

Hanoon&wee pacnpocipaneam~ nony'lnno ·np(!oopaaoaaH:iie _npeMenn B ar-.-lnmrTyny._ c· nocnenyro- .. 
. • . I . • ' -· . - . . I 

lllHM HCllOilb30BSHH9M SMnnH_TYUHOI'O aaani!aaTOpa, 
·i '-

PaoOTbl; llOHBHBWn,eca aa r!Ocnenuee -Brie.Ma, na~T.OCBOBaHH!3 aaMeTHTb, ''ITO HMeeTCH-

onpeiienenuaa TenllemrHn-yMel1bi!IeHnSI wnpHH Kaaanoa ananH3aTopilB nepaoll rp:)rnnhi -~nnoTb-- .,_, . . . ·,, . 
no, nanoceKyHA npn _coxpauei~rin H · naJKe. yaennqeanit 'lHCna xaaanoa ito _ uecKonbKHX neCSITKOB 

' •• - .. _._,- ' ' \ : ' . - i • ; ' ' / . ' . ' ' 

TblCSI'l:. TaKoll_ npouecc: CTan B03MO;>K9H o:raronapa: npHMeHeliHIO oonee:oblCTpbiX TpaB<)HCTQ-
. . ' . . . . . . . ; 

pOB, a TllKJKe COBM9CTHOMY HCHOJib30Bal!HIO ·MeTana XpOHOTpoua 
' . . . . . - ' - . !25-30/ 
KaHanoB) H KnaCCII'l9CKOI'O C'l9THOI'O MeTOJla 

(nnn aananim. ManhiX wnpnn 

_,' 
·,-.. 

Ynj:JOmeuuag '6noK--:-cieMa Konupoaaana ;peMeHH nocTynnenng 'neT~KTopuoro~ nMnyn~>ca 
. ,_ ... ' ·.·-·. . ,.,, 

,,OTBOCHT91lbHO 'CTapTOBOI'O' C UOIIOIIHHT91lbHbiM HpiiMeHeUHeM XpOIIOTpoliHOI'O 'MeTana IlpH-
, ' ' ' 

__. . ae/leaa aa pnc, 2~ .llBOli'lHWll C'leT'liiK HOAC'IHThiBaeT , cep-IIIO HMIIYilhCOB ( C nepHOJlOM . T ) ;.-
• ,· - • " ' ' • , t . ;1 .. ' i' 

aanOniiSIIOillHX H3MepneMblll. HI!Tepaan; ll , aanaeT anpeCUblil KOU, Hll'l!III8SI C HCKOTOpOI'O. CTap-

wero paap.gna(aanpn~ep.-23 ). Mnan'wn~ pa;pSinbi Kona aaAaiOTCSI .nyTeM. onpeneneunn' MOMenTa-
• ' ' 0 ~, F ' ' 

,coananermn. _' neTeKTopnoro'. nMn:Y'Ilbca · c nMnyin,caMn aT. nHBIIH aailep>KKH, 3;~ .. nMny~cbl 
Jl91lSIT,UHTepBan Ha oonee' MellKHe 'lllCTII (aa CXeMe 

' . '/25,27/' .. 
KaHana apeMeanoro auanHaa . • 

. T/S), KOTOpb!e n. SIBI1SIIOTCSI wnpnuol! 

', XonnpyromHe ycTpollcTaa, ncnonbayromHe aua'noroaoe npeoopaaoaaane; B caol()· o-Iepenh, 
' • ' ·. . : .. /31/ . ' -

. p~cnpocTpaunnncb B oonee· ObiCTpyiO . apeMeauyro' oonaCTb '- B oonaCTb HHKOC9KYHJl ,' no~ 

cxollbKy s-i'ri _ ycTpollcTaa uponomKai()T ncnoiibaoaaTb. auanoroaoe npeoflpaao~aHH~, ~~e · noaaong- · 

~uiee COBM~CTHTb 'oonb'!'~l\ unana'30H I!3MepCHHSI C BbiCOKOfl: TO'IHOCTbiO,_ TO. 'lHCIIO KaHana~ 

y ·aTUX · npeoopaaoaa.renell npaKTH'leCK;, ocTa;,ocb aa npeJKneM 'ypoaue (nop~~~ 100.:.200) ;-,. . ' \ - . . 

' \ ' . . • ~ • ( :;' r ' ' . ' ' r ' • ; ' 

• noabiWenue ObiCTponel\CTBHSI ·BpeMeHHbiX ananH3aTOpOB CBSI3aHO c yMeHbWenneM. !IX 

MepTBOro' apeMeHH no BXOuy, l1CHOilb3~B8HHe. npOM9lKYTO'lBOi!: 
0
IIaMSITH0 .MCJKUY. OH~KOM KOJlli-· 

-. - .. ' ' . ' ·, ~~ • - • • ' ' ! . " ,.. .; • . ~- • 

. pOBBHIIH H OCHOBHOH naMSITbiO auanH3aTOpa. npaKTII'I9CKH H03BOIISieT COI'IlllGOBllTb CTBTHCTU'le-
'·· -~ .~-. ·,·.·.·' -.~/' " r .·- •• •• ·.,·-.- •• - • :_..-:. !, ·• " ·, .,--

CKHi\ HIIH HMHYilbCHbl!l xapaKTep IIOCTynaromefl: HH<j>OpM8IlHH r:; KOH9'1Hb!M BpeMeHeM oopa!lleHHSI 0 • 

- · ;• •_' ; ' '- , I /1,36 60/ '' · . . ' . . _. ,', 
. K. OCHOBHOil 'naMSITH~ ' , T,e, IIpiiOIIH3HTb Cpeunee 'lHCn~ CTaTHCTH'lCCKII llOCTynaiO!llliX 

HMIIYllbCOB B ce~yuny K 'lllCTOTe oopameima K OCHOBHOll ;~aMSITH'. auanH3aTop_a:.' Oobi'lHO 
' ~ . . - . . . . .. 

HCHOilh3Y,9MaSI B aHaHHaaTopaX ,PeppHTOBaSI ·'naMa"Ti.' MOlK9T paooTaTb ,C 'lllCTOTOil OOpame..:·. 
' ,. " .'' . ,- \ : . ' - ' '· .. ' ,_ ' ' ' ·- . ' ' " ' 

l!USI nopgnKa 5Q- 1QQ. KI'Il, .'ITO OpH UallH'lHII npoMe'JKyTO'lHOH naMHTll, C .10 91leM9HTaMH 38HQ-
. ----- -. . ---- . ' . ' .. ' ' - : . '4 5' 

',MniraunS.,noaaongeT periicTpupoaaTb axonHLie naaHbie c aarpyaKaMn ann·oTb no 10 -10 HM-
nynbcoa B. ceKyany. · · - - · 

'I• 

.9 

. ~I • 



TaKUM ol5paaoM·, no apeMeHnbiX ananl!3aTopa,;. nai>MY c.npol5neMa~m nonyqeni!B:nnipi!H Kananpn . 
,. ; • " • < 

nopMKa nauoceKYHA aoani!KaeT neo15xoAI!MOCTb I!MeTb au~'lnTenblii;:Ifi ol5beM naMBTII c ThlCB- . 

'IBMll ll .[\8CliTK8MU TbiCSI'I KaHan on, Eme 15onbWIIe · Tpe15onaHI!B K ol5beMy .naMBTH• npe.[lbRBnB- . 

IOTCSI npn MIIOrOMepHblX 113M8pe11USIX .. 

,·. ._, 
4, ·MnoroMepnhill anam1a 

' llpn MHOrOM8pHOM a_uarri!3e, npOHCX:OAHT OJ:\110Bp8M811H08 nccne/l~BBI!Re pacnp8/l8n8lii!H ·. 

sneKTPI!'l8CKllX HMnyllbCOB no /lBYM II Oo/lee napaMeTpaM,. .MnoroMepllb!H 8H8n!!3 .[lasT 3Ha.:. - . . 
'll!T!'JilbiiO OO/lbW8 9.Kcnepi!MeiiTa/lbHOH llll<jJOpMa!lllll II Bbi3b!BaeT /lOnO/IHl!Te/lbH~Ie· Tpe15oaainiS! 

\ • ~ < ' - " - \ • ' • ·, • \ 

K _KOHCTpyKili!H ysnoa ananl!saTopa. O?mee ape~B npeo15pasoaamiB 11eCKO/lhKliX ananoroBbiX , 

.Be/lll'll!H B _KO/l_ npll MIIOro~.epiiOM a11a11!"~8 _paBHO 00l'lbW8MY 113 BpeMeH npeo6paSOBallli,S!. 

3TO . abi.[lBllraeT _.[lon0/1HliT8/lbllbie Tpe15~namiS! K OblCT~~.[\e~cT:mo 0/IOKOB upecil5pasoaallml liS Me..:. 

-~SI8MOH ~8~ll~l!Hhl.B KO.[l, np8lKJl8 BCero, _K O~JCTpO/leHC;B~IO 0/IOKO~ a~n/li!TY;l!OrQ Konnpo- . 

BaiiHSI", KOTOpb18 B 00/lbWHHCT~e cnyqaea RBII>IIOTC·sl .... HaH6onee" M8/l/18HHb!Mll: no-i:KOllbKy ol5mee 

'IHC/10 KaHB/IOB nim .. MH~roMep~~~ auan;se ~BBHO npoli3Be/l8H·ll,~ 'IUC/la · KBHlYlOB ~l!ilKA~ro liS 

alla/ll!SRpyeMbl~. uapaMeTpOB, Td OCHOBHOH npoo::reMOH perliC_TpanHR MHOrO~epHblX cneKTpOB . 

SIB1lS18TCSI npoGneMa cOOCTB8HHOH 00/lbWOH 'naMSIT~' auallll3aT'?pa. :~~ Ka'leCTBe. 'na.MBTll~ 
M~Ol'OMepuoro _aua/1113STOpa MOlKBT lsblTb. licno~soaaH npaKTl!'lec_Kn mo15o"n. ~un" 'naMSITll' •• 

sanMcTBoBallnbiH. ns api:enana Bbl'lllC/IBTellbaol! ·.rexiiBKll, Hal!oo/lh.wee p~cnpocTpaueH)'le no-
. . . .· . . . . ,· . 

/ly'!ll/lll yCTpOHCTBB 'naMBTB' Ha cpeppBTOBblX Cep.[le'IHBKaX .ll MarH~TIIOH /18HTe, 
' . ' . . '~' -~ ' ' \ - . - ' .... ·~ .. 

Hcno_llbSOBaHl!e· 15_0/lbWOll'naMBTII' aa <jleppnToeux cep/le'IHHKaX UMeeT uenbiH PM npe-:-

BMYWeCTB, rnaBHblM.BS. KOTOphlX S!BIIBeTCB aosMOlKHOCTh npcineJ:lellnB 15ucTpoll cop;nponKB 
: · · · - . · · · - · · ' - · 1 Ill 

I!H<jlopMannll no KananaM. B nponecce 'ee nocTynneul!B ( naM!!Tb" liHTerpllpyromero Tl!na ) , . . ... . ·. ~. .. , . ~- . "':,... 

TaX 'ITO sa nponeccoM na15opa MOlKBO cne.[ll!Th fienocpeJ:lCTnenno B xo.[le sKcnepli,MeHTa B/111 

cpa3y lKB no ero OKOH'laHIIH, OnnaKO UCllO/lb30BaHll8 'naMs:iTll' Ha _cpepp1ITOB~X C~p/l8'1Hl!KaX 
orpaiiH'll!BaeTC>I npelKJl8 B.Cero BCe B03paCT810WHMll C/IOlKHOCTblO II CTOHMOCTb!O T8KHX 

• • ... • >" 

ycTpollcTB. B ananllsaTopax 11a uecKO/lbKo· TbiCSI'I Ka11anon Haiii5onbma>I·TpyJ:loeMKocTb n cTo-
. . { . . ' 

l!MOCTb npl!XOII~Tcsi lla.•O/IOK 'naMBTll' .(c 9/18KTpli'I?CKl!Mll CXeMaMB npl!BOlla) •• Yne/ll!'leiiBe 

'IJiC/la. Kalla/IOB .[\0 .[leCSITKOB Tb!CSI'I SHB'IIITe/lb!JO ycyry15mieT 9TO OTHOmeHBe. nci HeKOTOpb!M 
. . . ' . . 6 • . 

"onenKaM, cToiiMOCTh 6noKa •naM>ITII' .· c <jleppnToauMn TopaMII ·11a 10. · Kauanon_ c ·20 paapMa-
. . . . . 6 . 6 /61} 

Mll MO>K8T COCTBB/lliTb B SaBHCBMOCTll OT ObiCTpO.[l8HCTBH>I. OT 2'10 J:\0 20•10 J:\0/lllapOB 
.. . . - . . /62/. . . . .. 

Aaanorn'IHbie . oneHKB J:\BIOTCB II J:lpyruMB anTopaMll • JJ.nB npoMbiW/leHHbiX. anannsaTopoa 

c 0/IOKBMII 'naMSITll'· ua Tb!C.SI'III KBHB/IOB Obl/18 15~1 cnpaaen/ll!Ba ;oue~Ka nopMKB _4-5 .[\0/1-· 
. •. /63/ . -· . . . . 

napon sa Kanan • B CB>!Sll c sTBM nal!15onee qacTo -ncno/lbsyroTcB·MHoroMepHbie anann.-

saTPPbi C <jleppllTOBOH 'naMSITb!O' Ha neCKO/lbKO TbiC>H Kall8/IOB, B p!!Jle C/ly'laeB MHOrOMep;_ 
. . . • . . /43 45 49 52/ . . . . . 

Hbie ananiisaTapbi nMeiOT .naMsrn. 16-20 Tb!CSI'I .s:ananon ·' . '. ' :. Ha ·puc. 3 npune.[lena 
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ynpomeHHtlB 15noK-cxei,a imacCII'lecxoro MnoroMepnoro anaimsaTopa c 'naMSITbro' ua 'cpep-
' . . . . . . . . ' . . . ' . /43,45/ . . . 

~- · "'-pnTax ( M03Y), cocTannennaB no MaTepllanaM . · , • 

'/ ~. 5._.._•naMSITb" Ha MarHHTHOii-neuTe 

·'-

· npyrl!M pewenneM Sa.[lB'lll MHOrOMepHbiX ll3M8peHIIfi C 00/lbWliM 'lllC/IOM. KaHa/IOB SIB/lSI-

eTCSI•HCnO/lbSOBaHHe MarHIITHOH lleHTbl B Ka'leCTBe OCHOBHOfi 'naMSITll' ana/IHSaTOpa (no/tHee 
·.' . . . . . '-. I . . 

eM: 8 ol53opnoll · pal5oTe r.n. )KyKona . n J:\P• ). _B aTOM cnyqae npll ·per11cTpaunn 

He npo~CXOJ:lii! COpT!IpOBKH ·BH<jlOpM~~llii no KaJia/laM, KaK· npll IICnO/lb30B8HHll ·cpe~pHT~B~H 
:.•naMSITn'. Konu, xapaK~eprisyromiie IIccnenyeMbtll ~;;paMeTp, nocnenosaTem,no _saniicbiBaiOT-

, ' ,_ ~ - ' / ' - ·. . ' ' . .• 

·cir na MarnnTny·ro n~nTy (piic: 4) •. Hocne oxonqanng npouecca perncTpaunn np6ncxo.[liiT ol5pa-. · 

·.: . OOTKa . HBKOn/leHHb!X .[laHHbiX. nyTeM C'lllTbJBaHIIH un'.popMallllll c /IBHTbl M. nOK8H8/lbHOfi cop-
' • • > . • ' - .. - • /33-38 ,40/ - . 
TIIpOBKII e_e .C llCilO/lbSOBaHIIeM aHann38TOpa Bnll J:\pyron_ llBMHTll' . · · , . 

llpii~':'HSIH '_wllpoH:yio nenTy (25 nnn'35 MM) yJ:laeTcB npononiiTi.-sanl!Cb OJ:\HOnpeMenno 
- • ,- > 16 . . 24 > • • • • ·" 

perncTpanrrn_no 2 II 2 . KananaM. _npaKTnqecKB no '16-24 .. J:\OpO:lKKaM, ,'ITO' 9KBHBaneHTHO 

_pea~II3an~B/TaKo~ 'IIlC/la Kallanon c;ngsana npelKUe ncero c npo15neMaMn 66pa6oTKn, 015u'IHO 

_CKOpOCTb. TpaHCnOpTllpOBKH /18HTM Tipll OopaOOTKe B CTO ll 00/188 pas npesbimaeT C)(OpOCTb 

n~HTbi npn pe:rncTpan;nii "xonon. 'oJ:l~aKo noc~o/lb~Y ol5pai50TKa 'nponcXOJ:\HT no 'laCTBM, o~pe- ., ' 

ii~nBeM~>iM qncnoM xanano~ q,'eppnTOaoll 'rra~HT~·, To npeM~ 'na ol5pa15oTKY ncell · saperricTpn':' 
• • • " ) • " • \ c • • 

poaaHHoft' HH<j!OpMBlliiii. CBSI3aHO C MHOrOKpaTHblM nporOHOM neHTbl. II,. cne.[lOBaTe/lhHO,, OTHOCH-

•. Ten~,~~ B8~llK~; Jl.ng 'y~e~bWeHUH '9Tl!X ;pyliHOCTeil ~TpSMSITClil .YB8/IH'IHTb OTHOWeuH~ CKOpo- ., 

cT~ll lienTbJ npll 'oop~l5oTKe x cKopocTII perncTpB!lliii, a T~·;l~-~ 'yMeiib-innTh' ol5myro J:\~IIHY 
IICnonbsyeMoll nel!Ti.t' ~yTeM y~enn'len~<I nnoTno~;~ ~a~ucn, C npyroil cTopoti~, · yn~nn'll!Ba-.· . . ' . ~ ' ' . 
lOT eMKOCTh ~~aMB~ll", HCnO/lbSy~MYIO J:\/1<1 copTlipOBKll IIH<jlOpMaUIIH, H' orpa~H'll!~atOT- oopa-

0/!Tb!BaeMyro· IIH<jlOpMa!lBIO, BbiOIIpaH,Jin}l ol5pai50TKII /IHWb" OTUe/lbHbie y'laCTKll ncero MHoro- · 

- . Mepnoro cneKTpa •. 

> - ' 

neuTonpoTs'nKHbie yCTpOHCTBB 11/ISI perii<eTpaunn MHOrOMepnoll nn¢9PMaUIIII·· KOHCTPYllP1'-
;, ._:. .: . . . .. .. ...:.. . . . . - - -. ~ . . . . ... ' . . -

IOTC<I OOhi'IHO c nal5opoM <jlnKCIIP,OBaHHhiX nrr15o nnanno perynnpyeMbtx· CKOpocTell, J:l/l<I.Toro 
• > • • • • • •• ; 

'ITOObl RMenaCh_ ElOSMOlKHOCTb :nonoopaTb '?nT~~a/lbHyiO CKOpOCTb,· ooecneqn.BaiOWY'?. SanHCb 
1 

Ha JieHTy noc'TynaromnX/.[laHHbiX C B03M.OlK>io 00/lhWeft n/IOTHOCTb,.;, nlio~H~CTb 'sa:'H,Cll sami-. 
"' ... 

CUT np_8lK.[le BCero, OT K/laCCa; BblllO/IHellliH neHTOUpOT<IlKHOrO MeXaHHSMa, QT xapaKTepl!CTHK 
.. ' /" . . . . \ .. . . . 

rononoK, Ka'leCTBa ~~m;~>I. n T .n~ ll ol5bi'IHO ccicTaB/l<IeT · 10-20 -~Mny/lbcoa.. na MII/1/ll!MeTp._ 

0T.[le/lbHble. ycTpOHCTBa . no3BO/l<IIOT ItnCB,Tb. na<jlopMannro n c 15onbmefl n/IOTHOCTbiO ( '.[\o .. I I 
·.. . ../63/ . . ··, . \ 

-50 llMll~MM) ·, _ , · ·; '•-

Cn':'J:lyeT noJ:l'IepK':YTh, 'ITO nocKOilhiy' tipn MIIoroMepnoM anannae pe;ncTpnp~roTcn 

- OTUe/lbHble CTBTIICTnqeCKllB COOb!Tll<l,. TO .;.peOOB8llllsi IC.IICKali<8HHIO. l!ll<jlOpMaUllll npn SaniiC~ 
~ . . ' . . - "' . . 

, Ha 1H3HTy OTHOCIITellbHO HeBbiCoKIIe. ,fi9no_ B, TOM; 'ITO ·~T.uen~Hbl~ cnY'E!ailHO :abiU~itaromne KO.O.bl 

" . 
'., 11 

\., I 

-. 

' 



aoo6me He ncKaa!IT nn<jlopMaunro, a miwb yMe1ibW8T o6mee ee Kom<'IeCTBO ·Ha neuTe. Heaep- · 

·H~Sl aanl!Cb KOUOB _6onee nenpHSITHa,. T8K KaK 01!8. MOJKeT. naTb llO~OliHHTellbHhiX .paa6poc. B 

:cneKTp~x. Ecnn' aToT paa6poc ana'li!TenbHO MeHbWe CT8THCTH'lecKoro, To. on'MOJkeT ObiTb 
: . '. ' ' , _. ' . - . : 

'nonycTHM. B CBSI3H c BTHM B 8HanH38TOpax c MaNIHTHOii .neliTOii npHHI!MaroT cneunallbHhle 
i . . . • ·... . . . . . .· . 
;Mepbl, _nanpaane.HHhie npeJKne acero na oT6pachiBaHne uenpaannhHO aanncaHHhiX Konoa •. K.·:. 

:TaKHM MepaM · OTHOCSITCSI, HanpnMep, upoc~eiiwnii KOHTp~llb. aannchmaeMh;X Ha neHTY Konon 

IRa >ieTHOCTb. · Ha neaT;. c 'Ka~llhiM KO!lOM aann~h!aae'i'cst, npnauaK qeTHOCTH (puc. · 4), 'ecnn 
; . . . . . . . . . . -~~ 

C'lllThiBaeMhiH ~Oil. npn o6pa60TKe ne COOTBeTCTByeT npll3HaKy, TO OH OT6paCbiBaeTCSI 

JieHTOITpOTHlKHble_ Me~aHH3Mhl,: HCnO/Ib3yeMble npn MHOrOMepHOM· aHal!nae, _xapaKTepHbl 

• eme n :reM, 'ITO o6.nali~IOT oTHocn;enbiiO 6ollbwoii llnnHoil neHThi ita· .6ci6nne (no 1 ,5 KM) •. ·· 
. ,. - . . - . . . ' . . . . / ~ . ' / ' . : . 

3TO. YAOOHO H BKOHOMHT apeMSI, TaK K8K upaKTH'leCKH He Bhl3hiBaeT IIeOOXOAHMOCTII Mell!l'rb 

OOOHHhl npn o6;a6o~K~ OAHO~O. aKcnepuMeHTa (npll. nno;.liOCTll. 3~nncn U:i-20 IIM~Y~~~OB na. 
. . . ' 7 . . . . . 

MnnnnMeTp Ha 6o6nlle _MO>KHO naKOIIl!Tb .6onee 10 _ cnoa nH<jlopMaunll). 
1_-\ ! 

M_arHUT'!aSI neiiTa B Ka'!eCTne OCHOBHOii _'naMHTH;,. anami.aaTOpa !lBliSieTCSl 'naMstTbro' 

C OTHOCHTe/lbHO oOllbWHM MepTBhiM apeMelleM. npn~eneHn.e nppMeJKyTO'lliOil •naM!lTll' Me)Imy 
' \ ' . -

·onoKaMH nonnpoaaiinst·n ne!ITOil a~~'lnTenbno 6onee ~eo6xonn~o, qeM a anannaaTopax c ¢ep-
• ' I • ' ' ~ , ' • ' 

pnTOJ30il '.naM!lTbiO' (pnc. 4) • 'Paapan~llaanne' CTaTncTn'lecnon 'nn<jlop)vlaunn noaaon!leT ue " . ...._ ' . - . 
TOnbKO perncTpnponaTb ·cTaTncTn'leC_Kne co6hiTHH c aarpyaKaMn~ npnMepno. paBHbiMH _qacToTe 

o6pamennst K 'naMSITii,;•: no n y~eHbWIITb ~mmy' neiiThi 38 c'leT· 6on.;e' .PaBIIOMepnoil aanncn. 

HeKoTopoe :y~ennqenne o6'heMa npoMeJKyToqnofi 'n?M!!Tn', no cpanH.ennro · c o6b~lio npn~en!l- . 
. --: - - . . . . , . ·. . ' - I . _,-

eMOH B 8H8lll!38TOp8X -~8 <jle~pHTaX, U03DOl!SieT ·a p!lne _cnyqaea· yqeCTb_ HM.nynbCHhlii. XapaKTep 

no~Tynnennn cooh!TI!li, nMeromnil MeCTo. a· aKcnepliMe~Tax c. nynbcnpyrowi!MU'I!CTO'llll!KaMn. · 
,j 

' /60 41 I ··. · . . . . . . - . 
n"'ny'l~Hll-'! ' ' • . • 3To naeT a~aMOJKIIO~Tb ycpenllliTb qn~no . noc;Tynarowll~ co6h!Tilli a llH~ax 

" npol'lonnTb aannch c. nnoTHOCTbiO H-npyrnMli napaMeTpaMII, 6nn3KliMR .. K onTii!ManbHhiM. 

HenpephiBHa!l TpaiicnopTnponxa :h.enThi npii _aaiill~n c npenaapn_TeJJbnhiM 'paapa_aniiaanH-' 

eM' IIII¢9pMaunn nonyqnna 6onbwee. pacnpocTpanenne nnst ;3Bna'l-MHoroMepnoro ·aiiannaa; FieiKe.-
. . . . . . . . . . ' .... 

nil TpaHcnopTHpoaKa nenThi a. maronoM· ,peJKHMe, npn KOTOpoM nenTa nepeMemaeTCH npn KalK-. 

noli a~nncii lt.on~-~a-IIeoo~myro ae~nqney, 6nu~~yro K ~npH~e aannc~mae..:.oro ua ne~Te o-r-
, /33/ . . 

neqaTKa B nocnenneM ~nyqae 6!:IOK npoMruKyTO'lnofi ·'naMstTH' He. !IBn!leTc!I neo6xonH..: 

-~, \ '. 

MhiM, OnHaKO neHTOnpOT!llKHhie MeXallli3Mhl nony'l810TCH oonee Cl!OlKHhiMllr a nnOTUOCTb aanHCH 
. . . , . /fM/ \ I 
Meiibroe,. 'leM npH nenpephmHoli ·TpancnopTnpoBKe '' 

XapaKTepi13yH fHCTeMhl C. neHTOll,, cneuyeT nOn'lepKIIy_Tb; 'ITO CTOIIMOCTh . ooopynoaaHHli, ·. · 

IIeo6xonliMoro .nnn npon.enelln!I. MHO~O!viep.Horo· ananiiaa IIa uecKOnbKO ·n~CHTKOB. H coTe II 

Tb!CH'l K8H8/IOB. C HCUOllb30B81IlleM MarHIITHOfi neHThl; 3Ha'lliTeln,no HHlKe, 'ISM. npH HCUOllb3o-
• . ..: • • . "' . ' /61/ . . " . 

BBHHH naM!!Tll Ha ..,eppHTOBhlX TOpax ..• · 'B CB!l3ll . C STIIM MHOrOMepiiblli 8H8UH3 C T8KHM 
. I . . . . . . ·. . 

'l!HCnOM .KSHElnOB ~c:ymeCTBnHeT~5I, _KBK· npasHnO, C ~CU<?Jlh30B8HIIeMfr..:a:HHTHOll• n~;~Tbi. 
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Molino _oTMeTUTb .n npyrne soaMoJKuocT.n. npHMeneiiH_n Mai''HHTHoll .nemThi.nnk 381l.B'l 

·-' .~ . 

.. ··/ MHoroKananbnoro ananiiaa·, HanpHMep, Hcnom,aoa~IIUe 1/4.:.urol!Moaoil MariiUTIIoll neHThl 

( qacTo . a TO ~rinoHat.uineii~hl·e ·5~;o~hle .. ifar~nTo¢onhi) . n·oaaonseT npoaon~Tb aanHCb • coohiTHII 
,, __ ... /44 42/ " ' . . - . " ' . 

no 4 nopt.JKJtB.M·~ ~ • Konhl c _'lncnoM paap!IllOB 6onee ·4-x aanHChiBBIOTCH na neHTY: B au- ~-. 
' . ; I • • ~ ' ~ . . .. ' ' • . .' ., ~ ~I ' ~: '. . ' 

ne Kanpa C nOnOJUIHTellbHbiM CnylKe6~M . npi13HaKOM HnH .oea nero, .. ECTeCTBeUIIO, _"'TO. 00lli8H 

nnHHa ·neaTh! a aToM cnyqae ynenH'lliBaeTC!l .no. cpaaneiiniO c aanHCbiO no 6ollbmehl}r -.~HCnY :.' 

. li'opOlKeK H yxynmaeicg. O~HOWeliHe .. CKOpOCTell neHThl IIJlll. 38nHCli n C'lHThlllBHHH; Oa~aKO .. 
< ~. ' ., •' ,-. ' • 

IIene¢HilHTHO~Tb. TaKIIX nenTonpOT.roKHhiX y~~ol!CTB ll"f>onee Hli3K8R HX CTOHMOCTb. OltpaBn8IOT .. 
• -' . ~ .:1 •• 

a p!Ille_ cnyqa_ea · nx npHMeneHHe.. · .. , 
~ \' 

,• . , I . . ' " 
"npyrnM THROM ·naKOliU'I'eiieil IIH¢0pMallliH. na, MarnHTnOll neiiTe llli!I llel!ell MHOrOKaH81Ib'-' 

' -. '•. . . ' . . ; . . ., . ' . ·,- ., . . . . . 
IIoro ananuaa SIDn!IlOTC!I ycTpoficTaa.c MarHHTHoli neHToli o'!' ahi'lHCnHTenbHhiX 'MaroHn.·. O'!'nu-

'l~Ten~noii .qep;oil aTn~· yc~l"oilcTa '·H~I:\HeTcn ohlcTphiil"paarou · H •ocTanoa ~;IIThio 'oo-ZO.~cen)~' 
. ' . .: ' .- • !.' ' -. . • . ;. ,_,,- . . ... w- • 

'omia cxopocTb TPBHcnopTii!poaKn neuThl (o6hl'lHO., uecKOIIbKO .MeTPOB a. cei) u oTnocHTellhuo ' · 

!tecollhmoe 'lllcnci nopoJKeK nn!l aaniicn HH¢opMaun~' (7-8 AopoiKe~tf.· B p!Ille • ~~y'!aea ·np~~-
': yc~aTPHB~e~g nepenoc ne~hl: c ·a~nllchia~romero ycTpolicTaa · K UBM c n:ellbro ue~ocpencTaeu~ 

. ' . . . . /42/ . .· . . - '' 
. ' - HOro BBOna _aaperHCTPHPOB~Hnhlx, .naHHhiX B Mallil!Hy • Unst nrqmero ·ucnonb30~8-HHH .. 

" - , . ~ , . \ , I 
·,: neHTbl, YMGHbllieHH!I y'laCTKOB neHThl, KOTOpble. Tp8THTC!I na paaron · ll OCTBHOBKy,. 3Bltl1Cb 

'" '" . • f • ·. . '. ' . • • J "< -· ' 

.. ,·:· B TaKHX ycTpOilCTBax npOH3BOAHT. ue· OTnellblll>IMH aApeC8Mll,:a' n:errhlM 'M~CCHBOM Konoa> . 

3TO ooycina~~HBaeT-ne~OXO;IIMOCTb HM~Tb nepen p~~HCTp8TOpO~ H8 ne~Te yC~OllCTB~.~eJ:t-.·· 
aapnTen~H:o~~ :Han~~llleimsr un¢ojlMamm c ne~OllbKIIMH ~o~nHl.m rinH. Thicgqa~H KaHanoa. - ", . ':' 
... ,· . . . .. ' . . . . . '/• . .. . . .. ..... . . .. . ' . . .. .. 

. ·. B ycTpOilCTBe II]lenaapliTellbHOro uanonneffi,;g (oohi;nip STO ¢eppHTOB8!I 'naMiiTh~ aH:anueaTopa·) 

np~ aTo~ ~e npoHcxo~~T noKaiiaffi.H:oil cop~HpoaKH HH¢opMauH~ • Konhl, ';ap~KTepnayro~e :. 
' .. . : . . . ' . . . ' 'i .· : . ·. :. /49/.: . :• 
OnHHO'liihle: coohiTH:ll, nocnenoaaTellbHP aannCb!BaiOTC<:t · na neUTy · 

\ 

:Yc;pOilCTBa: C. Ma~n'nTHOfi ~eHTOil. OT ,Bhl'lHCliHTellbHbiX;,MaiDHH IIOHY'lllllll Mene_e _IDllpOKOO 

" 

~pacnpocTpaHeHHe nnst. MnoroMepnoro auanHaa npeJKne acero noTOMy, ,'lTo . .'oiiH a' KOHe'lnoM 

6~y~ae nonyqaroTC!I 6onee'~nb~nb;~~ ~n 'nop~rHMH: ueJKena .YCTPOllc;aa. c ~e~neinoll cxopo

:' CTb~ ~H aanliCH .u 6hiCTpofi ripH C'l~Thl~ilwm •. (Hnaqe o6c:;ou~ ·nenci' npH. ucnonb30B8HHH . 
,_ .. -~ . / '-" ... '. -~ :·· ·_,·_.<,. .-._.; ., . : ' ... I · . ..--··' .... , . . :~ . ·-<··. ·~--

~ Bhi'lricnnTenhHhiX Mamiin ·a· KB'leCTae aiianR3aTppoa; 3TH aonpochl _6ynyT o6cylKJiaTbC!I nll~e);·: 

, .. : ~6~a6·:.;Ka a~~nca:IIhlx,•n~ :ne::e. MII~roM-ep~~x na~~hl~ H~~eT o~~n~m!unyro ·~ne~u~~· 
Ky, aaxnroqaro~yro~·~ a To~, 'tTo npu coTII!IX T~I~H'l Kan~o~, MHoroMepuoro cneKTpa paccoP-

... .' -.- • . ' ·' . - t 'i· . . .. c- - • ~ • ' . _.,- "'-. • .. . .-

THpO~Ka HII¢op~anHn no aceM K.auanaM ~oJKeT~oxaa~TI,cg -~~~n:e:iecoo6paanol!,. ·no?xoffi.ny .• 

oueiixa 'lenoaeKoM' TaKoro Ko~~ecTaa n;~~pM:an:RH 6ea · npaMenenB:si. abi'lHcnuTeni.nhlx Mamnu 
.._ • ~ • . • • l ' - • • •. 

caMa .no ce6e, cTaiiOB!iTCSI nPo6n_eMoil. ·B. ca!I3n. c • aTHM o6pa6_oTKa o6hl'lHo. npoaonnTCn OT-, 

· n2nhHhiMH y'laCTKaMH ~~oroMepnoro cnenTpa u· Tpe6y9-r nocTaToquoli i:aanHijlHKannn axcnepa-· 
• - > - • ' • • • ' • - • I • • • • • • 

. Me~Taropa; noCKOllbKy BhiOOp' Hci!·' acero. Mnoroo6pa3HH: ny>Knhlx i:ti.uJHbiX. MO~eT IiOTpe6o~aTJo 

;HaHHli :¢na~qecnba' a~aqn • .lin~ pa~~n~~nng aoaMo~uocTel!• 6opa6oTKH .~a~To c~~'T~~;omall 
·· < -1-~aiT ~na6~a~~~g cne~~anb~h!Mll an~K~OHHhi~~ cxe~aMH ~ y~Tpollc;aa;.m o~oopa · (~Hc.4); 

. . . .. ,., . .. . \-~ r... . .. 
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/ ·-

~/ '~~;· ;·-· • ' .• _ • ..::.-~-- ,1" 
~ ioTopble naJOT B03MOJKHOCT:b ~He Tom.z:o nj:>osonnTh ~Bhl6opo•myro o6pa6oTxy cneKTpos, no n _: 

~: -. I ·~•:• ...-::: •' ---·-·.' '. • ,:,_. ,' ,·. -• '::·' • .•-,.,•, •• \' • 

-ocymecTimwrb psm nononnaTenbHbiX onepanull no yKpynneliuro· MacWTa6a, .cyMMnposanaro 
• '; -~-~~~ ~ ~ ~~ ~ ':>-~- T-~~; ~~/35,41/•- · ' :.-., ~~,- '· 
.B rpynnax -xananos ~u ,T.n. ~ ~ ~ •.. 

·: :· .- -~ ;·' I .. -- . - .· . , . 
Oco6ennocTb nposenenun MHOI:'OKananbHOro anannsa c .ncnoJib30BaHneM· MarnnTnol! -

' neHThl, ~ o6y~nasn~B~!Onl~H-pasn:demie npoit~c~-os_ pe:~c;pa~nir HJIOKSHanb~Yro ~ copTnpOBKY, 
. -·"' .. - .. ' ~ '_.. ' -. -~- . . •. '- ' .. ·, ' . . . . 

naeT B03MOJKHOC~b",CO~..JlaBa~ C~M~~TO~enbHble 'KOHCTpyKilHH ,YCTp~l!CTB- sanHCif H o6pafl~UH, 

Y'IHThLBan, ~To ~saaaTOCTI> sannchiBaromux n o6paGaTblsaromnx y·;TpollcTs ~ MoJKeT 6i.1Tb pa~. 
.. ~'-.·-._:-·-.·~-·f .. " -- ··:· :·· __ ', · .. _ t_ -·· •. ···_ • . _I~ , • , . --. 
, nn-q;H:a, ~ noSisnneTcSi sos·MoJKHOCTb nnn.necKom.Knx sanncblsaromnx · ycTpol!CTB , nMeTb 0AHO o6-
, ~ - /34,35/ ~ : -, '' ' ' .. ' . ' - ' '. . . - -~· ' >' 

pa6aTbiBa!Otnee ~, ~ ~ • ~ 3TO _He TOJlb!CO COKpamaeT 06iul!Jl 06'beM' ot?opyAOBSHUH, HO _ H ~ )l8eT ~ 

no'n6:nHHT~JibHMe. aoo.:ioJKHQCTU, B. nposegeHUil ,aBTO~Old;,O~ o6p~60TKil'a~peracTpllpOBSHH;ll . 

HB neHTe llHtPOPM~na'a'; T~KO~-p~~:aue 'MoJK'eT' OK83aTbCH YA06~biM, ~a~pnMep,-i:rpn AJIHT~Jib
'HbiX ~·~aM:epeH~SIX ~ ,:;~·OI'OMElpHbiX' cneKTpOB nni np~ ~eppHTOpllaJibHO naneKO pacnonoJKeHHhiX ~/ ,.- __ ,··~-~~~-~·~./ ~ ' ':-~ 
o6'heKTBX nccnenosannn. ~ 

·· .. 
~ ~ 

t. ".· . -~· 

. ~ . 
-.~ _, ....:....: ~/. 

~ 3KcnepRM~HTaJibHb;e 'pao'oTbl s'.;6JiaCTH cpH3HKU, Cnennqm:'lHhl TeM,,'lTO UOMHMO HaKOnJie-. . ~- . . -·. '· -·· . ~.' / . ' - ' - .- '· ~. '- . - - . . . 

'~HHH JlQCTaTO'lHOI'O AnH~ CTSTHCTU'leCKOll OI\eHKH o6'beMa "KoHe'l~biX..Jl~~HhlX, ~-.npeABapHTeJibHO 
0 • ' ,. CA•,,o, ,• 0 ' ' 0 '-. • 0 •' ' 

npnxoAHTCH onpeAenHTb omn.ManbHhie' ycnosnn.' nposeAennsi ~<>KcnepHMeHTa. 3Kcnepn;,.enTaTop 
,- -- -- ; __ . _· ·'·~ ., ,_ .. '-,'.' ,; ·._ .,._' . -· .- '·- - . '. -· .. -: ..... . '.; .. . / 

·co~ csoeJ!·spyAnunel! n .cnocofiaoc:rbro onennsaTb gsnenHn. no AllHaMHKe npOTeKaHH!I ~npouecca 

i 

_·._' 
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.... , .. , 
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._, ~ 

/ 

;11 .• ~.~ . , :'r: 
,,,; -

~ M'. '· 
. ;-~ ... i~{' 

_....-~ :~d 
"", \'_. 
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,·,l ., 
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4', .• • ~~ • \ .. • ~ -- ' ' " ~ ~ ' ' j'~ ' ~ 
Tpy6KH CBSI3hiBa!OTCSI~C HCCJienyeMbiMH napaMeTpaMU (aApeCaMn); a HpKOCTb TO'lKH ~lla SKpa-· 

. .. _- ":;. -. J· ~-- ." ., '--- ~ . :.. - ' - -~ .. ·-·- ~ /,:- •• '-~ .. ·_ .•. : .. ,- ' ' 

He ;~PY~_KH: nponopnHOHaflbHa 'lHCJIY, 3aperuCTpHpOBaHH~MY B ~KaHane • C. )laHHbiM 8/lpeCOM. / 

.MnoroiiiHanb'naa· nosepXHOCTb K~K 6hi paccMaTpUBSeTCH c~epxy_ H. HanoMnnaeT K~pTy; HR

;QT~pOJ! 'sep'mHHbl pe~e.j,a OT~eqen'hl '6on~e :npKo_;. '3ana~ag aon~JI:m;e';;,Hble YCJIOBH.SI ~a J'~- .~ ~ 
~ ' . -~ . ' '-_. { • . : .' ._ --. . ,r: • • . . ~ ·- . • • .• . ' •. • . ' ' 
KOCTHY!O. MOAYJISUlli!O, _MOJKHO~ BBOAHTb~ ,)lOnOJII!HTeJibHble ~ penepH!'Ie TO'li!:H l!JIH nosepXHOCTH~ - ce,. 

qenun. "' ' .. __ • 

B ·~-fHOI'OMep~biX' aa~~nsa'T~pax c 6on:hmnM 'IUCJIOM KananoJ:i nnorna 'llpl!MeHn!OT ne 

~' ~,~·~ i' ' . 

··~ ~ "~---)~ .. ·( ~-'__. 

~:p' · onny, c a ~nse~ aneKTpOHHo-n~ 

~C· ' .-~ HOMY~ll npyro~y HCC/teAye~ ' 

• ,..., , qesbie~. · :Tpy6im · c BhiBonoM ·nli' nnx, nu6o ~~eKTpo; ceqennll .no o'A-"-
~,, ~,. ' ~ • ~,. ;: ... ~ ·i~· ~/45',46/~·~~ . •' -: .. 

!hiM napaMeTJ1aM, ,naco npy:n.~'nx KOMI'innannn ~ • 0AHaKo·HH 

TO'le'lHo-paCTpOBOe, HH nlmellnoe H306p~JKemte' cne~TpOB He na!OT, noJIHOI'O npeACTasneHUR_ 

~ '-

\ ~ .· ~- Tp~xMe;~o~ ~ npocianCTse:· B~~l\eHne ~ ~';'~M~HTO~ ~~oMe;pli~ ~ u'~~5pa~e~e ~ .IIyTe~·-;;~n~1 . 
, .- JKHeHUg 3aBHCHMOCTH ~ MelKAY, OTKnonmomnM~ ~H~npHJKeHHSIMH n' 11306paJKae~~MH napaMeTpaMH ~- / ~ 

' • . -~ae; onpeAenem;~e JlO~OJI~Te~~oe-~6~~~~0~ np~~CT~~ne~ne,' Oll~~~o n~~ ~rio,;,Ii~x M\ro;~; 
:\ . ' ·- . ~ \ - . -·~.. ., ·--- . - / . . . 

.,R · , ~. nnKOBI>IX CITGKTpOB OHO.-TaKJK6_ Manoa.p¢eKTHBHO. B CBH3H C STBM ~npOAOJxi«a!OTCR paoOTI>I .Jie: 
. t '~-. Tom:K'o.no ;osepmencTsosaau~ ~~To~oBnpe~c'ra;nenaSI Mnoro,;;epn~Ix ~n;Ii:TpoB -H~ a~p;ne· 
':: l\ ~ ·,··~ ~ ~' ~ · .· -- · .. --- ·/575865/ :: . .'- ~o .. ·~ ·~, ~· · ~ '~·~•·· '·~. ~ .·_ :~ '', _ · ll'' aneKTPOHHD-:;JIY'leso~ Tpy6~-~~ ' ': ; ,no_ n noncx_n .. no~I>IX MeTonos:.u3o6paJKeHIIn pesyJII:>Ta- · 

~ · ' ,: ~ ~- ~. ~- Tos_ u3~ep~n'ua.r npe_nnaraeTca,: ~~anpnMep, ~ Hcnom.s6sa-i-:~> nnn' npeAcTimnenaH' 3-"~~p~oll ·~~-: '' 
' ~ - ~ . . ' /55,56;587 -' ; ,- ~ ~~ ~ ' - ~' . "/68 58/ ~ . 

Jf;. _ _ _¢op~auan.~~amaro~ullc~, sKpan_ 
1581

. , , ~n~ronseTHYJO: _sneKTpOHHo-nyqe_~~IO -r:PY6Ky. ' .. ; -

: '- ' • . .· •. _ ·. - ,_ ••.•• ~ - • •-._· - j '" • .'-· \ ·'- .. . . . - ' • . • ;. - ~ ' • • . '. 

npa-·AaneKo~ Iie nonnoll na¢opMarum.~nsnneTCH aenpeMeHHhiM H .Ol!P~AeJISIIOIDHM ssenoM BCHKOI'p • · 

's~cn~~~~;~a •. B ·c~~a~~c sTnM B-~~~;nsaTopax ~<~K. ~pn~o~a;, s-~cne~nM~HTanb~a'i! ¢n3~Kn~- .• 

'n;e~;C~~TpllBa!OTC~ C~~nUa~Hbie• ·Y~TJJOJ!~~~~ ~~~ ~nsya~HOA ~~~~~~ ~iKannHBa~M;ll B np.{-

. ·'t~>:. · cTepeocKonaqe~Koe nso~~aJKenn,~ ~~~~ . n T.A. ,, ~ -> . ~ 
l'i~.~ ~ _ . ~~'H~ a pnc. ~~ 5 npnseneHhi npnMepfii MnoroMepnhiX cneKTpos, B. blnonnenn. h. IX, c rioM.o~ mbro . ~ r . ~ • ~ : • . ·~ -· · · /671 

' --- ':) :\~\ . •. 4096-,KaHaJibnoro anamisaTopa ~~ 
\: L , , - • ,- , , ,, , ~- • 

6ope H~~op~~~nn, a:'i~;JKe ycTpOiiCTBa BhiBOna' aTOll HHcpop~~unH;Hi Apyrne_HOCH1'_~nn.~Han:- ~ ~' 
-=';':-·,.~....._._ • ··---~>;·. .... ~. __ ,1- ,-( ·_" :- - ". 't - ' .. ! 

6onee pacnpOCTpaneHHbiM ycTpOJ!CTBOM. npeACTaBJieHHSI 38pei'HCTpnpoBaHHbiX B airanu3aTopaX , , 

~lie~~~~' smnHeTC~ K~TOAHO..:ni'les~n TPY~~a. y~~a~lill.in~ JIY"'O~ ip;6~n MO,;,;.;. ocy~e~TB~H~~ ~.:-i.'. 
.· ·- . ' .. ·; '-'_;_\ -~,' --~ ·~--~~,.:·~-- ~- :. ~·- - \· __ . : ·. :.:_,.> J· "> ·-- • --~ ".I - . . . ,-.._. ,-. -- .:• ·-"' ~ 
en no TpeM napaMeTpaM: OTKJIOHeHIIeM no ocn X~ ,. OTKnoneaHeM no oca · Y a MOAynsmael! 
. -•.:._ r-: , •• _ .. J,,..~··:_;.,~·;- .. \ ~,1.,_-,_., \\• -- ~~:- ~ -. ~- ·-~- -'~--~--- '\. ·--. -. 

npKOCTU Jiy-q;a. C STUMil TpeMSI napaMeTp8MH ynpaBJieHHSI MOI'YT 6bl'rb CB!I3aHhl napaMeTpbl ~ _~, ~ 

nccri~AY~M~r~- ciie~Tpa; ~api-.npyn -~TY CB!I3J>; ~a sKpa~e ;,;;.t5Ku. r:.ol!(HO n~;y~aTb pa,;~~'lHbie.· •. 
~- ~ ~. ~'-' '~~ ~~~ . ,•/5758/.~ •.' ~- ~, ~ 

U306paJKeHHSI~ MHOI'OKSH81Il>Hhi.X CneKTpOB ., 0 
'• -~· " 

.. , -,~~:-~· ~~---~~::'· ·~''~--~~~- ·. 
.. ~ · Han6onbmee .pacnpocTpaneiiae ~ nony'IUna· B cuny · npoCTOThl -ncnoJI.HeHIIi nnnellioe.~ - . ~ . - ,• ~ ' ' 

~ n ~'~"O~e.JnO-pacTpOBOe ,iso6paJKeHHH. npn JIHH9llHOM uao6pS:li<eHUn OAHH B3 napaMeTpOB nccne·> 
• _.:.<:· . ,·_ . ..,.. - • .. -. \. •' \._--, ·~.' C'< . ' ' '· • ;i .- .'":-;_:. • I ~ -

·nyi!MOI'O CTieKTpa CBSI3aH ~ C .OT!tJIOHetmeM no OllHOJ! OCH, a 3aperncTpHpOB8HHa!I B· KaHanaX 
'.,; -'.:.· '-•:? :':., -, • ,:: ,•o ~'...:._ "; • -·-~~- ·, < c",;• •_! ,' • '._:··• • 0 ,..___ 

un¢opMannH - ·C; npyrnM OTKnon.momnl\4 ~ nallpHJKeHneM.~ B ~ cn;rqae MHoroMepHoro cneKTpa . 
. • '· . ..-h···~~ ,•" -~· • , - .· • • .-.. ~--~·I.· .... · 

1 

, HeCKOJibKO TaKIIX . JIHHeiiHhiX CITeKTpOB ~~ CS'leHnll, ITOCTpOeHHhiX nnH pa3Jill'lHbiX 3Ha'l9HHl1 

· ~To~o~~~ u~~ep~e~or~-~~a~e~~·,· M;W A~~~-~~~~~~~~~ri~' ;;~~Ac~~~~~e- .a'· n"a6~~ae~~.a .: • _ 

B ~ BHanusaTope _ HHcpopMannu. _Ilpn TO'le'lHo-pac1poB?M nsoopalKeHnn OTKJIOH.!IIOinH? nanpHJKe_nusi 

.-

:· .. 

.__··: ,·. k ~.: >:"A~6noll. u, s psme cnyqae~ ~ K9ne'lir~ii: ~ ¢opMoll np~eACTas_ne,nnn pe~ym.TaTOB ~ liBJIHeTCH . , : 

.~ ·~~1l ' ( ~ " . ux ri)a¢~qec~oe~l{so6pa~eH~~- na fiy~~r.e.: ~epeso~ n~: AncxpeTn~ro ~cna, xpannM~r~ 5 .aH~ anH-;- _ 

>~ : ~ 3aTope,~ B ~' ananoro,By!O <jlOpMf C nOMOinl>IO 8BTOM8TH'leCKUX C8MOnlltnymnlt npn60p0B npUBO)lUT 
f ~ ..... \ ' '•"' ' . ·, '\ . ' . ~ .-· " ~ .. ~-.~. ' . - - -~ ' ~ .. ' 

' .:i: , ~ ' • K Heito;opoll 'norpemnocTU; OAHSKO STa noryemnoCn. cpasnnTem.no nesennia a s psme . cny-, • : }' -~~ ~ :- ' - ' . - . . ~ ' . . ~ ~ ' ~ . ~ ~ . ~ · .. : : ' ~ . . ~· ' ' ~- . ~ ' ~ ~ 

2. ~ I ) ,/ ~.. ~: .J:aes MeH~me'cTaTHCTU'leCKoll norpemnocrn li3Mepennii: OnnaKo ~ npufiopbl· c MexanB'leCKHM 
.')I :, ' , ' • ~ • '0 ',, ',, "' '• ' : .. •: • '• ' .~ • • ' ' • .·• ·-·· '' ., > • o , I" : .• ,· '- • ', ; • .: •: 

.. , nepeMetneHHeM nepa ~OTHOCHTeJibHO Me)lJieHHb19 ( 1-2 TO'lKH. B CeKyl!Jly), TaK 'lTO·llPil· 'lBCJie, ... ~ 
' .... . -· ---- .· ... ' ' : .,.. . - ' ----· -, . . -,. . .~- - ...... - .. - ~ -~- ' . . ··. :. ·- ---. -' .· . '' ,._ . 

-Kakanos 6onee. 'rbiCH~a speM·R _ BhiBOA~ scero c;nexTpa~ MOJKeT;,saaHTb. oone_e 10. MHHY,T• Cpenn. ·~~ 

•
1
',\ - t!'•OB~~ MeTOJlOB. si>I<rep~s~nnn c~eiCTp9~ {a~~KTp~XHMH'lElCKa~- 6y~~ra,' H~posble Me;.oA~ ,' ,·· 

~-1 ~' I · ~ .' . ~ '. ' 

~~- :·.. . n~- T,A.) ?n~AYElT BhiAennn.:.~, Me~TOAhl T(;i'le'lHoro J'lbl'lep'lUBamrsi. rpa¢n~6s- .::.•ncno~osaaue_M~" ~ 
~ . •i ~ • • • :• ~ ~ /51,50/ ' ~ -~ ~ 

; W: . spatn{ll\)tnerocH 6apa6ana • ~ _. • ~./ _... .-~·-~ •• ,, , ~/ 

-:;l1· ~· ' 'I Eap~6aif UMeeT BhiCTynhl, -n~\{oTOP~IM qepe3 oyMa~y:n KPEICS!IUYIO, nimTy ynap~T ~0.:.. / • 

:lii . ~ , ~ -II~TO'lKH/BO/•, tv\6M~HT yAapa M~JIOTO~a 3atta:1'cg. sneKTpO~~MH CXe~aMH~, npeo6pa3y!OtnH-> 

~ti , MU nncxp,eTHY!O, n~<jlopMaUH!Of 3TQT MeTOil HanOMilHaeT.P_tl.~crty ~nn<!Jpon~qa-rlilomu~·MaiiiHtt' C 

'i;·f,~. ..~Pamaro~t;'~~~,'nii¢po~hiM _6a~6anoM. Ka>Kn,OMY-__ ..mc~r: c:o~seTCTBY~T csoll Bblc~n,~na 6~pa-. 
-~~ _ i 6aHe, {scero 100 ,BhiCTynos) •. _ Bi.IcTyni>I~ pacnonoJKeHbl n'?~cnnpana :ac~BHnyTbi;B npeAenax 

l ~ :"' . 
1./ 

........ ·, y' 
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·. :necRTil'IHOro pa3psma. TaK~e )'CTpOliCTBO II03BO/IHeT HaHOCBTb HS rpacjl~· 30 TO'IeK (Ka~imoa) ). 

a ce~n.ny; · Jlono~nnTeJlbBble ~o~olK~ na, nomrx:'~iuoT /B03~0lK~ccTb OTC'IBTbiB~Tb nenoe qn:c,

_·~~ 6onee ·CTapDIBX ~a3p~oa. TaKOli cnoco6 pema~.;. o6e npo6/I~M~- Bbl'lepqn:aa!mR:~acjlaK~: 
··- ... --~ -· . -- - -·'.-(-

,. 6bl.CTpO.lleliCTBBe II TO'IROCTb; 1000- KaHa/IbHbllt__ CIIeKTp BbiBO.llliTClt npn:6nn:an:Te/IbHO 3a 0,5 ,Mil-t 
I · · ·. · · -. · · .·. · : . · · -· . · ', . ·. , · . 5 
··nyT_bl1 .llHCKpeTROCTb BbiBO.lliiMOli IIHcpOpMai!IIB COXpaHHeTCH BII/IOTb ~~_'Be/IH'IIIHbl JQ .' 

B -MnoroMepHbiX.CIICTeMax c Mar!mTHOA nenioli, r.ne ;HcjJOpMan~n~x~~~;~~ B nepaccop-
, ' ' ' .· , , \ '' 

Tn:poaaHiioA n·o Kali~naM · cjlopMe, ~;3ymn1>1A' KOHTpo/Ib 3a .nponeccoM-pern:cTpann:n: 3aTpy.n-: 
.: ' - · .. • . '· -...... ' - .· ' : ·. . . . . ,·\- . . '- _.,.. ,,. .~ ·, 

I . . . ' ~ . ' - " 
. nen. O.nnaxo, ecnn yqecTb, 'ITO qncno nMcy/Ibco.a, npnxo.nlii!lnxcg na. KalK.llbiA KaHan MHcro- · ','' " . . ' . ,. . -.. ·-· 

Mepnoro Cll9KTpa npo.nOpi!HOHS/IbHQ nanaeT C yaeiiH'IeHHeM ,ncna Kananoa, .TO .nalKe, npn 
, , ' 5 . - ,· , .... , ., . , , ,·, , , , , •, 

60/IbWHX. 3arpy3KaX ( 10 HMII •. B . CeKyH.ll)') · nncpopMai!HH B Kananax. Ha6npaeTCR . cpaBHHT9/IbHo· 
•' 5• - , , , - , , ·, 

. Menne_nno. llpn 10 Kananax ·a cpe.nHeM pern.cTpapyeTCn He _6onee, o.nHoro nMcynbca 3a ce-

s:yn.ny. B . CBH3H . C 3THM OII9HK)' X~ll~ , 3KCnepnMeHTa lK~/IaTeJlbHO ~poao.nnT& . B. 6onee . KpynHOM . 
• < • ~ • • ., • -- _' • ' • .' • • .:..- - ·_' .. • • • • • \ _. • •• - ~~- • • ' -·. ' ' • ; ', • • • ' -. ~ • l <.· _, ' .. ,-·. _:5 . 

. MacmTa6e, oOI>e.nn~RH HHcpopi>.fann~ neCKOIIbX~ cocennnx Kananoa. ~ s~ll .ne~ro 'ISpTO npnM~ 

HRIOT 'iiononnnTe/Ibuoe ycTpo:AcTBo 'naM.RTn' ·C: ocnnrinorpacjlnq.ecKni nH.llliKaTopoM, .o6bt'lno 
. • ) ,··. • .. ~ ~ .. _ . • :· I • . . . ; ·" • • • . '. ' ', '; ; • . . ". ,' ' 

- . ne6ollbmoe no cpaanenn:ro c.· o6mnM · qncnoM pern:cTpnpyeMl>IX . Kananoa. MRoroMepnoro · cnmtTpa 
. '"- ' , /33 38 41/ _. ) ' . , ,, , ' . , , , , , . ..· ,. . ' ' ' .. 
(plic. 4) ' ' , • B. cjleppHTOBOll 'na~;IRTn·• per HCTpnpyeTCR :a 3TOM cnyqae II~6o 'oT.ne1Ibnan 

rpynna'Ka~anoa ·Han6o~ee xa;as:Tepnoro·y~ac~K~ -Mnoro~epnor~ ~neKTpa, nn6o. rpyn~a ~an~n~» 
. , . ' . / , . , .. . . ,. . . , / . . ~· - .. - . . . ·.. ' . , . , , . . . . . . . . ; .. ,- I . 

' c yKpynaei!B'biM MacmTa6oM. XopomnM KORTponeM. 3a na6npaeMoli na nenTe nn<j>opMallneli, 

M~ryT cny,;mTb: HHTerpallbncie.(o.nHoMe~Hbl~) ' CIIeKTpbl KSlK!lOrO'H3 nccnenyeMbi'x na;aMe.z;~B~ 
·... (' '- . ' ... ,, ' . . ... •,'• . -

HanpnMep, npn ~MIIIIH~y.nao-apeMennoM: .~HaiiH3e - OT.ll9/IbRbie aMIIIIBTY.llHbie ·ii apeMeHHl>Ie 
I . • ' ; " ' \ . . . ' . ' • ~ 

- .. •. ,.r 1 ·; 

cnex:rpbl. · ::·.., · 

-. Onpe.neiiennoe npe.ncTaanenne. o pern:cTpn:pyeMbiX, na neRTe : MHoroMepHhiX · cneKTpax ~ 
, , ' .· . ,. ' '.. , . . • , . - . .·· • . .· : /2/' 
'MOlKHO IIO/I)''IHTb,. eC/IB. HCII01Ib30B8Tb · IIapi!IIII9/IbRO 'C /I9HTOJ!' • M9pll81011l)'IO KSMepy' 'iell38 , 

~ocTosimiiO n~ ~a-ro~nO-~eaoa ~y~KH-ri cjloT~ImnapaTa. Ecnn na ·QTKrio~~iune nn,;c:~ifl:;' ' 
~ • ' ··- ' • ?', • '· • . / ' ' : • .• ,... -< • ( 

Tpy6KH no.naaaTb nanpHJKeHnR, nponopllnonallbHble anpecaM n3MepneMbiX napaMeTpoa Macro-:· 
. . . . ' ; . . .· ' - ' . . -. . . . _· \ . ' . ; ' -~' 

, MepHOrO~CIIeKTpS, H BCRKHA p83, KOr.na· npOH3BO!lRTCH pernCTpB!lHR iipOBO.llHTb IIO!lCB9TKy 1. 

. • a~pan~;' ;~ Ha HeM 6y.n~·Uoc~edoaa;~~RO Bbl'lep'IHaa~~H. TO'Ie~Rbla pacTp •. ¢>OTOrpacpnpy~ ' c 
.·:·.·: .. -- ---·-. ,' , --!··_"' i_---_, .·.·>---~~; . ill~- -:~-- j _.· -· •• -·. ~--•• --.·.-~--

3TO , H3o6palKeHHe, . na · cjloTOMaTepn:ane nony'IHM. To'fe'IRo-pacTpoaoe H306palKenne'. 'MRoroMepno- · ·., 

y ~0 6n~KTpa~ (j,~~-MSTepna: . B · 3TOM C~yqae BbiiiO~R~eT . pOJxb '~SM>ITH;; / BRT~rp~py~meA', II~K~:_ ' 
- nam:~ro nncjl~pM~IIH~. H~ ~~B;~MeH~biX Tpy6Kax MOlKHO non;'I~Tb ~~3pe~enne. a .100 n 6~/I~~-

. ·-~- -. ',- _, · · ;-- . ·'. ~ ' .. - ·. , , . - < . . -·_-· " I . > ·, •, ·, ; . . > 1 1 " ' ~ 
T0'19K IIO KBlK!lOli KOOp.llHHSTe,-'TSK 'ITO' MOlKHO.rOBOpHTb. 0 paCTp0130M iip9.llCT8BII9RHH MHOro-· 

. ... ' . ' ' . . ·'- '- . . . ,_, . - -\ -·. 

· Mepnoro: cneKTpa. snnOTb .no Hecxo/IbKnx .necRTKoa Tblcn.q s:aHanos. 06wee' IIJ)e.ncTaaneime ' 
i ' . . . . )· ' ' . .· . 

o xapaxTepe cnes:Tpa coxpanReTCH. a npn .60/IbWeM 'IBC/Ie _s:ananoa, nanpnMep, 1024x1024:. 
/52/ ' - . . . . . . ·-

(pnc,: 7) · • r ", 

' ' .- . '"-, ',;• - " -. . . . . ·.-- .•. 

OnpeneneRHble ~O~MOlKHOCT!! .nmr aHa/IOrH'IHO~O. HCII~/Ib30B8HHH M?ryT flSTb _ ~CilH~/IOrpa-; 

cjlnqecKne .. 3/I9~TPOHH0-nyqesbl~ ·.TpyoK'a. c' 381IOMHliiui~e~ , nncjlopM:aniii.: ( Tpy6Ka' • naMRTR') ~· . ' . 
' ~ ~. " ·•• " . · .: , - · ., ' ; _ -:.. · I . ......-·. - ·t . 

B aToM cnyqae a xaqecTae 'naMHTR', naKallnnaaromell ·noKaHallb_nyro 
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cH caMa ipy6ia. ·llpaana·, Tpy6Kn .aTH ne no3BOIIRIOT noKa nony<JHTb TaKoro 6onbmoro pa3-., . ' ·. . -

pemeHIUI Toqeqnoro pacTpa, KaK y o6bi'IHEII'x· ;>/IeKTponno-nyqe~biX TpyooK, o.nnaKo '·coaepwen..: 
. . I . . . . 

cTaoaauiie nx xai<: no paapewennro, TBK. n rpa.naunuM HPKOCTH 1 no3s.onHe_T BI'>I!lennTb 9TOT· 'Me-
. , ' ' . - .• ' . . /35,39/ 

TOll B KS'IOCTBe nepcneKTHBROrO 11/IH npenCTBB/I9HHH MHOrOMepHblX,. cneKTpOB · • 

lloMH~O anayallbHOrO n rpacpH'IeCKOi'O npe.llCT8B/I9HliH pe3yllbT8.;-0B H3MepeHHII, KOTOpbte 

a onpe.nene!moll . Mep_e cnerncjln'IHbi n;;n Mn~roKaH~/Ibnoro ana~n3a, mnpoKoe npn~;Iien~e a 

aa·anH:aaTopHoll TexnnKe · Iiawnn yc'TpollcTaa s~>Iaona oT · Bbi'IncnnTe/Ibnl>IX .Mamna: IIHcppone'laTb, 

n~pcjlo~enTa (~epcjloKapTbi) n ~arnHTnau neHT~. :3Tn ycTpoli~TBa no3aonli~T ·ae TO/IbKO -OTHO;_ 
. . . I· • ' ' 

CHT9llbHO' 6biCTpO BbiJ39CTH HSKOIIneHH)'IO HHcpOpMBIIH_IO, HO H nepe.llBTb ee .11/IH oopaoOTKII 

_B yunaepca/II'ollpl9 H/IH CII9UH8/IH3HpOBaHHble · Bbi'IHC/IHT9/IbHbl9' MaWHHbl; 

Hyli<no no.nqepKH)'Tb, 'ITO xoTn 6biCTpbiA BbiBO.ll , (nopsmKa 20 •me en B. ceK) nncjlopMaunn 

B. BB.llB nncpp HS oyMary. y.no6eH ll 9KOHOM~~ pa6oqee BpeMH SH81lii38TOpa,' • OllH8KO IIpH 'IHCne 

K8~8/IOB 6onee HeCKO/IbKHX Tb!Cll'l ·TaKOA CHOC06 Bb!BOIIS • MSIIOS~<jleKTHBeil ~3-38 ·6~mKOM 
6o/IbWOro ocn..;Ma UHcpp, i~TOpblli CTaHOI3HTCli .. TPY.llHO o6o3pHMbiM. B CBR3~ C 3THMII B ana-

" . ·' - . ' ' / : .. , ( 

. /III38TOpalt 'IBCTO npe.nyCM8TpHB89TCH B03MOlKHOCTb .BbiBO.lla _nncpopMBIIHH B 3B.ll,aBaeMOli rpyn-

ne KBIU!Jl'OB c . ncno/Ib30BanneM MeHee oblcTponollcTayromnx·,n, cnenoaaTellbno,. 6oi~ee .newe-
, . . ' ' . /44 8/ . . . . . . . . 

BbiX ycTp~liCTB 11Hcpp01I9'18TH . ' · • 

B: ·oTnellbill>IX C/Iy'laliX ananH38TOpb~ ;:rpe.nyCMaTpn~alO~ H o6paTUblll B~011_ HH<jJOpMSIIliH . 

c.-nepcjloJreiiTbl H/IH nepcjlopa-r', 'ITO ilaeT .)l,OIIOIIHH:e/IbHble B03MOlKHOCTH, KBK npn H3MepeHHRX, 

. TaK n npn ncnonbooaannn anann3aTopoa.· nnu 3a.naq· o6pa6o!xn Hn<jlopMaimn. 

, I 

... 
7.- MaTeMaTn'leCKaR ot5pat50TKa pe3y/IbTSTOB H3Mepennll 

. ,• ,· ' . . . ,· . ;· 
Bonbmoe KonnqecTao. sKcnopHMenTanbHbiX · .nann~>IX, KOTopoe MoryT .naTb anana3aTopbi 

- . . . . ' '- . '- ' . """\ . ~ .. ' . . " ' . . .. 
· .• ( OCo6eimo. MIIOrOM9pRbiO), . a TSKlKe 3a'laCT)'IO C/IO>I<HSll · MaTeMaTH'IGCKSH ot5pa60TKS. 3THX 

, .llSHHhl~' O~)'CII~BH/IH lllHpOKOe . npnMe~enne iinH · o6pa60TKH SKCnepnMeRTan:bnon. H-HcpOpMBIIHH ... 

ynHaepcanbHbiX B~I'IncnnTe/IbHbiX 'Mawnn. KaK npasnno, . ynnaepcaJlbnble Bbi'IncnnTeJlb.Hble 

Mal!lnnl>i, _nM~romne. 6onbmoli oo'beM· .. ~:MHTH" . n . .nocTaT~~noe .obiC.Tpo.nell.cTsne, 6e3 ~coobiX 
'. . . ' . .'. . , ..._ . . - '• . . . . . 

38Tp)'JliieHHU CIIOC06Rbl CnpaBHTbCH c· HHcpOP,M8Ul!9Jl, KOTOpy!O .ll810T MHOrOKaHa/IbHble 8H8/IH3a-· 
• • ~ . A't • • • • • : / -.. . . • 1 ' 

. ~Opbl. Bonee TPY!l09MKH pa6<;>Tbl, CBSI38HHble c nporpaMMnpoaanneM o6pa6oTKH. nosTOM)' 

-,- B01JPOCbl ~B.WHHHOJ! o6pa60TKH 9KCH9pHMOHT8/IbHblX 118HHbiX C a~a/IH3BTOpOB OUeHHBSloTCR .· • ' '-._ ' \ - ~ ' I • 

npe>Kne:ace:_ro C H03HIIHli JlOCT)'IIHOCT~ .MSlliHHbl, 3KOIIOMH'iOCKO~ llenecoo6pa3HOCTU Ma.W~H-

HOli_oopaelOTKH, Tpe6yeMoJ!·cKopocTn o6pat5oTKn, nannqnu llporpaMMbi nnll MamnHl>I n T • .n. 
- \ -_ .. 

• t- . ' 

· . CymecTaeHHbiM npn 6o/IbmOM o6'beMe nncjlopMannu liB/IReTCli aonpoc aao.na · nannbix ._.. 
·1, ',. . . - . ' '. .• \ 

B Mamnny •. lloMnMo nepcjloneHTbl (nepcjloKapT) n MarnnTnoft neHTbi, HaXO!lliT ·npnMenenne 
• • • - ' ' - ' - ' : ' \ I ~ • I - I . 

, • M9TOllbl· nenocpe.llCTBOHHOJ! sneKTpnqeCKOH CB!l3H 8HB/IH38TOpO~--H Bbi'IHC/IHT9JibHOli ·' MalliH-
/38,53 54/ . . ' . . . . . ' .. ' - . 

. Hbl . · ' • B OIIpOC 0 119/I!!COOOpB3HOCTH H91l0Cp9.llCTB9HHOH CBli3H C MSWHHOJ! B03HHK89T 

17 ,· 
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B. isonbmell. CTeneim B cnyqae KoiinenTpauiiri:.necKonbKnx MHoroKananbHhiX anannaaTopo,; B onnoM 

nen~pe nn6o 'npn n~non::baoB~nnn cnenna.nl.no ilwtenennoll ;ng nen~ll o6pa6oT~H Bbi'IH~nn- . 

T91IbHO.ll Ma~HHbl/ (3;n. BO';POCbl SIBnH~TCSI II~9UM9TOM. pa~CMOTpeH~SI. cnenyromero paaneha) ,. 

. llpyrHM HB1Ip8BII9HII9M B p83BIITHH M9TOUOB M8TeM8TH'I9CKOll 06pa60TKH 3KCII9pHMeH-
. -· . ' ' ' . . - ' . ' .. 

TBnhiiOll' HH<!JopMaUIIII SIBnSI9TCSI IIYTb.pacwnpeHHSI <!JynKUIIll CaMqro MHOI'OKa!fanhHOI'O ana_nn.:. 

3aTopa nng TO~O, 'ITODbi·_Ha H9M ·, MO>KHO isbinO ·npOBOAIITb .·OTU91lbHb19: MaTeMaTII'I9CKHe 
. 131 81 ' ' • . . . ... ' . ' ' ' 

onepannn · '. _Ha!IH'IHe ~ · anannaaTope OTnocnTellbno 6onhmoll onepaTnBnoll "naMSITH" _ c. 

nponaaonbJiblM Bht6opoM ·qncen n TaKn!C yanoa, KaK ~npeCHbtll n' apn¢MeTnqecKI!ll perncTpl>l; 
. . . . , I . ' . , . 

II03BOnSI7T CTBBHTb BOIIpOC 0 B03MO~IIOCTH H neneCOODp83HOCTH_BbiiiO~HeHHSI IIpOCT9HWHX 

MaTeMBTII'I9CKHX. onepannll B CaMOM IIpn6ope;. npiiRUHII <!JHKCHpOBBIIIIOll ( "aamnToll") npo

rpaMMhl, aano~einoll B ananna~Topa~ c nenbro ·. ynpom~HH~ H ycK~peHHSI -~~r:HKH ero pa60Tblo ' 
. ' ' .. '. ' . ~ ' . .· . . > . ~ - ' 

sBnSieTcSI nns aana'l, o6pa6oTKn onpenenennl>IM orparmqenneM. nporpaMMhl. o6pa6oTKrr' TaK>Ke 
. . ' .... \ . . " ' - .. - - .. · . ~._ ' 

nomKnhl DhiTb "aarrmTl>t" npn coanarmn npn6opa. B CBSI3n,_c _.aTHM nporpaMMbl pacc'I_nTl>IBa- · 
" , . '· • ', - . I r. 

IOTC!I na nau6onee. o~wne aatta'In_ o6p~60TKH :;>KcnepHMe!fTanbnhlx peaynbTiiToa. B 6onhmnn:-. 
. . . . ., , ' ., .· , . , . . I 

CTB9 _cnyqaea 3TO ·nporpaMMbl CliO>K9Hll!I II. Bl>I'IIITBHHSI CII9KTpOB, CnO>K9HllH 'IUCen_ B rpyn-,, 

-~ ne Ka~anoa; yMno>Kemis ·Im¢opMaiin~ n~ nocTo~btll x'oa<jl<jlnn;nenT, npeo6paaoalmiJir a o6pa_~ 
iiorll-. nnn Ha nBolt'lnoro B n~csTn'lnhrll Kon n~ T.n. I.;" 

•Pac,Ii:mperme ·MaTeMaTn'IeCK.HX' OIIepaUHll nan CII9KTP8MU 'I'p~6ye'l'_' npe>Kne BCero pacmH_; 

p9HH!I 

'U91Ibl0 

~IIBM,r;.n• anaiiU38TQpa n ycnO>KH9HHSI nporpaMM ero paoOTbl, "yB9IIH'IeJIH~ 'c aToll 
:{ .. - / f • • <. . '• .·. . - ' ' . " 
co6CTB?nnoll onepaTHBnoll "naMSITH .. npn6opa HIIH icnonbaOBanHe _ 6notia .MarnnTnoll· 

neHTbl 0'!'. Bbi'IHCIIHT91IbJIO:ill MaWHHbl IIpHBOUHT tPaK_:rH'I9CKII, K cymeCTB9HHOM¥ ,Y,CnO>KH9HHl0 _ 

. o6opy;:tOB8HH!I n IIOBbiW9HII10 ero CTOHMO~H, nlJH_DIIHl!Ca!I 81I8J)II3~TOp -~o 3TIIM ;apaMeTpaM 
- . ' ' >-.. ' ' ' 

· K Mancil yHn!'lepCaiibHOJ\ Bbi'IHCnHTellbiiOll Mamnne,. 

';__..-_ 

11ni-epecirotM' nnnseTCSI pemeane,.:3a,rroJKennoe B npn6ope AH-'2048181• BnoK nporpaM~·-
' ' 

B neM Bhmonnen B anne CMeiinoro nollroBpeMennoro ·aanoMnnarom~ro ycTpollcTBa c. nPOWHTbl;;..•' 
\ ~ . - . . . . . . . . . ' 

MH ~eppHTOBhiMH cepne'IHHKaMn,: ananot:'H'IHOPO nonroBpeMeHHOMY 3Y Bhi'IHCnHT91IbHOll MamH-' " 

Hhl, Taxoe -~Tpollcrno no:;lBon>reT. npen~~pnTeiibno aaro-roBHTb uporpaMMY. o6pa6oTK~. K co-:-
, - ' . ~ . . ' . '- ' ' 

l!Canenaro, IIOKa HaT' OIIhiTa HCIIO!Ib30BHHH!I 3Tlilt UpHDOpOB nng o6pa6o~H, c;neKTpOB, H H91Ib...; , 

3SI. OU9HHTb TPYilHOCTH, KOTOpbte H911;309>Kiibl npn' C031!aHHH H OTIIanKe UOCTBTO'IHO C/IO>KHbi~ 
nporpaMM, 

OnnnM na npoCTht~: MeronoB pacwnp~~ng B03MO>KHOCTell anann:;aTopa_ no_ xpanermro. 
' / I c' • ~-

OTU91lbHbiX. CII9KTpOB MO>K91' !IBHTCSI . IIpHM9H9HH9 !IpOCThiX- nenTOIIpOTSil!CHbiX .M9XHHH3MOB · 

-c yaKoll . (1 I 4 _nrollM_a) MarmrTnoll nenToll/ 
471

• _ 3ann~b KananbHoii H~<Po_pMannn ·' npona!lonnT

cg B TaKHX CHCTeMax nocn~noBa_TellbHO, no 2 ll/IH 4 nopo>KKaM c OTHOCHTenl;_no Marioll 
. '. 

· IIIIOTHOCTblO, 'ITO U03BOIISI9T· HCIIOnbSOBaTb, C?PBBHHT9_nhHO H9CIIO>KHO~ QDOpyn_oBaHne, i1Mee~ 

CH B03MO>KHOCTb o6paTHOPO BBOUa Crl9KTpOB B. a~aiiH3aTOp _..nn.H · 'I9p93 aHaiiOI:'H'IHhiil Marna-. 

> 
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To<jlon B MamHny.· Oobl'IHO, qTODhi ne.ycitoJKHHTh' CHCTeMy ;3anncn H C'IHTbiBanns, _ne·npnMe

U!IIOTCH KaKHe-mi6o CIIOCODbl KOHTpOII!I aaiiHCH Ha ~Ty, 'ITO,- 9CTeCTB9HHO, CHHl!Cai)T- H8Il9lK-

-:· HOCTb, TaKHX yCTpOliCTBo 

- ~8/ B npyroM_ sapHanTe npnMenennn·ysKol! MarnnTnoll nenTbl , ynpomennhlll o~noKacce~ 

Hbtll /ISHTCliipoTS!l!CHbii! MSX~Hll3M BCTp09H. B anannsaTop •. 3aiiHCb npOH3BOUHTCH ua nanTY. ,c-K.ne

eHHYIO . B neTniO. i1Me9TCSI B03MO>KHOCTb BBOIIHTb KaK OTU91Ib~b19 CTieKTpbl, _TaK n H9CKO!Ib-
. . . . I 

KO CII9KTPOB ·ua OUHY neHTY.r 'ITO'I!a9T B03MO>KHOCTb HCIIO.Jlb_30B81'b STII .J19PK0 M9,HSI9Mbl9 

KaCC9Tbl C lr9HTOI! nnSI 3aiiHCll npOM9l!CYTO'IHbiX· ~!III K0H9'1HbiX p_eeyllhTH'rOB_ o6paoOTKH,: npo-

Bonn Moll ua . animnsaTope_. 
_\. 

X • X 
X 

• PaccMCrrpeBUbl9 • OCHOBBbie _aanpaBII9HnSI pa3BHTliSI 'MHOPOKana!IbBbiX. aJiaiiH38TOpOB xapa!t-
.. '- . / .. . . ' . ' .. 

·,.epHsYIOT. cx~pen saonroiiHonnyro cTopouy coBepmenCTBO:Banns sToro o6opynoBanng,' noJKanyll,-
, .. - ~ . - . ' . ,.. . ,; . . . ' . ~ 

TOlibKO ·MBPHIITHaSI /I9HTa UIIH 3SAH'I MHOPOM9P_HOPO anaiiH3a .SIBH.JlSCb Jta'leCTB9BHO HOBbiM 

.. :: B KOHCTPY.HPOBaBHi Ttnmx ripn6opo11. 

( 

MoJKno o'i'MeTn'l'l>, 'ITO .MuoroJta~IIhHble anaiiHaaTophl xa·K npnoopbr <jlHaH'IecKoro aJtcne

pHMenTa paSBHBBIIHCb npe>Kne BCero B ua!rpal!nennn · yaenn'lel!HH 'lncna ·Kaliarroa', noahlmennSI '· 
-. " .. · . :. :. ..,.· . - . - ' : . -,' 

'TO'IHOCTH ll CKopOCTH.perncTpaiiHH, 8 TaKJKe COB9pW9HCTBOBaHHH M9TOU0B o6pa60TKH SKCll9-

pHMeH.faiib~~X naaiiirx n -ui-JencTa~lreuu·g s;n~ nanuhl~ aKcnepnMeBTaTOpy ~.Bee 'l'!'H ';v.KT!'Pl>I 

-'Bhi3B~Ifbl CTP~MnenrieM npoBonnTh <jl~n~ec~ne --s~cnepn~e~bl n · o6pa6aTbiBaTh pesyllbTa'l'I>J -· 

, 6on~e K~MIIrriK~H~,. C .M9nbW9ft 3aTp:~ll BP9!'f~B~, ~~' _B ~BOlO O'le;enb, ~HBOUHT K yciiOlK- . 

' nennro annapaTyPbl .H IIOBbi,W9HHIO ee c:ro~~o_c_:rn._ M_noroKBHSIIbHb;e _anann3aTOPbl aa H9CKOnbKO 

TbiCSI'I.KaHaiiOB, a 'I'SK>K9 KOMIIII9KCHbl9- ycTp~I!CTBSC 'MaPBHTHOil. /I9HTOH:rio Clloei!: Cl!OlKHOCTII 

'" CTOHMOCTH. npn6rrmiaiOTCu K yunaepcanhHbiM Bbi'IUCnn'!'enbHblM Mamnna~. 

nn'!'epaTypa 
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