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O6pa60TKa sKcnepHMeHTanbHbIX )l8HHbIX !IBn!IeTC!I 0JlHHM H3 aa.11rnefiWHX 3T8Il0B 

B coapeMeHHbIX HBY'IHbIX HCCneJl.0BaHH!IX. Heo6XO)lHMOCTb o6pa6oTKH peaynbT8}'0B 

H3MepeHHfi o6ycnoaneHa MH0I'HMH npH'IHH8MH. O)lHOfi H3 0CH0BHbIX npH'IHH !IBn!I

eTC!I yrny6neHHe ¢H3H'leCKHX HCcne)l0B8HHfi B T8KHe o6naCTH, rne Ha peaynbTaT 

H3MepeHHfi 0K83b!B8IOT 3Ha'IHTenbH0e BnH!IHlle ycnoan·!I SKCnepnMeHTa ll caM perncTpn

py10mnfi npn6op. Heo6xonnMOCTb y'leTa paann'IHhIX ¢aKropoa, 0TpaJKa10mnxcH Ha pe

aynbTaTax SKCnepnMeHTa, CTHMynnpoBana pa3BHTHe MaTeMaTn'leCKHX MeT0Jl0B o6-

pa6oTKH Ha6n10)leHnfi. TaK, B '!aCTH0CTH, 38)laqn, B03HHKa10mne nplf o6pa6oTKe )laH

HbIX raMMa·-cneKTpoMeTpnn , noTpe6oaann npnane'lb JlnH nx peweHnH Teop1110 IIHTer

panbHbIX ypaBHeHllfi, nnP:efiHYIO anre6py, MaTeMaTH'leCKoe nporpaMMnpoaan11e 11 

/1,2/ 
T.n. • 

B CBOIO 0'lepellb, SB0nIOUll!I cpe)lCTB II MeT0)l0B SKCnepnMeHTa·np11aena K 'Ipea

BbI'lafil!0MY yaen11qeHHIO K0nll'leCTBa IIH¢opMau1111, K0TOpa!I !IBn!IeTClt peaynbTaT0M 

11aMepen11fi. 

3TII JlBa M0MeHTa - He06XOJlHMOCTb y'leTa MH0I'IIX B03Myma10m11x ¢aKTOpoB, 

conyTCTBYIOWIIX coapeMeHHbIM ¢n3H'leCKIIM H3MepeHllstM, 11 orpoMH0e K0nll'leCTB0 

IIH¢QpM8UHH, II0)lneJKamee o6pa6oTKe., - np11aen11 K T0MY, 'ITO K rrpo6neMe o6pa60TKII 

)laHHhIX cTann ace wnpe npnaneKaTb cpeJlCTBa BbI'IIICn11TenbHofi Texnm~11: KaK ynn

aepcanbHbie u11¢poBbie Bbl'IHCnllTenbHbie M8WIIHbl (UBM) 1 TaK H cneu11anna11po

BaHHbie CHCTeMbI II ycTp0fiCTBa. 

BHe)lpeHlle coapeMeHHbIX UBM B ·¢n311'!eCKllfi SKCIIepnMeHT CBlt38H0, KaK npaa11no, 

C 6onbWIIMH TeXHH'leCKIIMH TPYJlH0CTltMH. MaWIIHbI npllX0)lllTClt )l006opy~OB8Tb pst)l0M 
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cneu11an11311poBaHHbIX umppOBbIX ycTpOli:CTB II npoMeJKyTO'!HbIX 6noKOB, K0TOpbie Il03B0-

nmoT aBTOMaTH'!eCKII BB0.[ll!Tb B UBM 3KCnep11MeHTanbHYIO 11mpopMau1110, IIH0r.tta C 

npe.t1Bap11TenbHb!M HaKonneHneM II HeKoTopoli: o6pa6oTKoli:, a TaKJKe npe.t1ocTaBnS110T 

3KCilepl!MeHTaTopy pH.ti Y.tt06CTB np11 pa6oTe C UBM (BbIBO.tl ll!I(pOpMau1111 Ha snT, 
cBeTOBOil Kapaa.ttall! II T.n.). Ha116onee nonHo 11cnonb3YIOTCSI B03MOJKHOCTII UBM B. 

peJK11Me on-line , Kor.tta oHa pa6oTaeT B peanbHOM Mac111Ta6e BpeMeHn, ynpaBnSISI 

XOJ:IOM aKcnep11MeHTa 11· o6pa6aTbIBaSI ero pe3ynbTaTb1. TTp11MeHeH11e Bbl'IIICn11Tenb

HbIX Mall!FH TOnbKO .ttnSI o6pa6oTKII 3KCnepl!MeHTanbHb!X naHHbIX O'!eHb '!aCTO npllBOllllT 

K HeacpcpeKTIIBHOMY IICilOnb30BaHIIIO UBM. 3TO 06'hS1CHS1eTCSI TeM, '!TO pe111eH11e MHornx 

3a/la'I co6cTBeHHO o6pa6oTKII npol!3BO/ll!TCSI no BeCbMa npoCTbIM anropl!TMa_M ~· TeM 

CaMbIM, He peanll3YIOTCSI ace B03MOJKHOCTII Mallll!Hbl, a 3Illl301lll'!eCKllil xapaKTep 

nocTynneHIISI naHHblX Ha o6pa60TKy npl!BOllllT K nnoxoMy 11cnonb30BaHIIIO ee BpeMeHn. 

noaTOMY qacTO ansi o6pa6oTKII ll8HHbIX CTpOSIT cneu11an11poBaHHbie Bbl'IIICnl!Tenb

Hbie ycTpoilCTBa ( CBY). 3To M0lKHO Ha6nJOll8Tb BO MHOrnx OTpacnSIX HBYKII II Tex-. 

HIIKH: Men11u1rne, X11M1111, CBSI311 11 T./l. Oco6e·aHo 6onb111oe pacnpocTpaHeH11e CBY no

nyq11n11 B BoeHHOM nene II KOCMll'!eCKIIX 11ccnellOB8HIISIX. B sinepHOli: cp113l!Ke cneu11am1-

311poBaHHbie Cl!CTeMbl IIHTeHCIIBHO pa3Bl!B8IOTCSI B o6naCTII cp1!3IIKII Bb!COKIIX 3Heprllil 

/lnSI aBTOMaTll'!eCKoro aHan113a ll8HHblX, nonyqaeMbIX C Il0MOIUblO cpoTorpacp11qecKIIX 

. 131 H B nnaCTIIHOK, ny3b!pbKOBbIX II IICKpOBbIX KaMep • ecoMHeHH0, '!TO C y MoryT 

6b!Tb none3Hbl II B npyr11x OTpacnSIX sinepnoli cp11311KII, B qacTHOCTII, C !IX IlOMOIUblO 

MO>:<eT 6b!Tb pe111eaa 3Ha'!l!TenbHaSI '!aCTb npo6neMbl. o6pa6oTKII pe3ynbTaTOB 113Mepe-

. . /4,5,6, / 
HIISI B HeiiTpOHHOH II raMMa-cneKTpoMeTpllll • 

Pecpep11pyeMaS1 pa6oTa IlOCBSIIUeaa,a OCHOBHOM, BonpocaM pa3pa60TKII II npl!Me

HeHl!SI cneu11an11311poBaHHoro Bbl'll!Cn11TenbHoro ycTpoli:cTBa, npenaa3Ha'!eHHOro ansi 

o6pa6oTKII nenpepb!BHblX raMMa-cneKTpoB, nonyqaeMbIX np11 IlOMOIUII OllHOKpl!CTanbHbIX 

CUIIHTl!nmIUIIOHHbIX cneKTpoMeTpoB, KOTOpoe SIBnSieTCSI p83Bl!Tl!eM ycTpoiiCTBa, 0illl-

/5,6/ 
caaaoro B pa6oTax • 

B nepBOH rnaBe pa60Tbl paccMaTpl!BaeTCSI MIIHl!ManbHblli Kpyr 3alla'I, CBSI3aHHbIX 

C o6pa6oTKOH cneKTpoB. OcHOBJioe BHl!MaHl!e yneneHo MaTpll'IHblM MeTOllaM o6pa6oT

KII, KOTOpb!e SIBnSIJOTCSI aa116onee o6IUIIMII II lllllpOKO np11MeHS1IOTCSI He TOnbKO np11 

o6pa60TKe HenpepbIBHblX raMMa-cneKTpOB, HO II npll o6pa6oTKe cneKTpOB 6bICTpb!X 

HeiiTpOHOB II npll yqeTe HeKOTOpb!X SIBneHl!ll B cneKTpoMeTpllll ~apSIJKeHHblX qaCTIIU. 

KaK 113BeCTHo, CBSI3b 113MepeHHoro pacnpenene1111S1 aMnn11Ty.t1 11MnynbCOB P(E') 

C IICTIIHHbIM a11epreTl!'!eCKIIM cneKTpOM N ( E ) cpoTOHOB, nana10IUIIX Ha Kpl!CTann ne-

TeKTopa, Bb1paJKaeTcS1 ypaB11e1111eM <t>penronbMa 1 pona. 
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( 1) 

rne K( E, E ') -xapaKTepl!CTl!'!eCKaSI cpyHKUIISI cneKTpoMeTpa, Bb!p8JK8JOIU8SI BepOSITHOCTb 

Toro cpaKTa, '!TO cpo-roH c anepr11eii E , nonaa11111li B O?'beM neTeKTopa, 6yneT 3a-

per11cTp11poBaH np116opoM KaK cpoTOH c aneprneli E ' 

YpaBHeHl!e ( 1) pe111aeTCSI o6b!'IHO 'll!CneHHbIM MeTOllOM, .ttnSI qero OHO npencTaB

nsieTCSI B lll!CKpeTHOli: cpopMe B BIi/le 

" P( E 1 ) • :£ K II N 1 
l•I 

( 2) 

H3Measrn j OT 1 llO n • Mb! nony'IIIM Cl!CTeMy n11Heli:Hb!X anre6pan'!eCKIIX 

ypaBHeH11li, KOTOpy10 MOJKHO npenc~aBl!Tb B BIi.tie MaTpll'IHOro ypaBHeHl!SI 

P ~ K • N. (3) 

Tenepb cpopManbHOe pe111eH11e OTHOCl!TenbHO N . MOJKHO nony'll!Tb, yMHOJKaSI (3) 
-I 

cnepen11 Ha IIHBepTl!pOBaHHYIO MaTpnuy K 

N • K -I P. 

Ilanee KpaTK0 paccMaTpl!BaJOTCSI BOilp0CbI, CBSI3aHHbie C o6ycnoaneHHOCTblO CIIC

TeMbl anre6pa11qecK11x ypaaaea11li, 11 MeTOll perynstp113au1111, npennoJKeHHhili llnst pe111ea11S1 

nnoxo o6ycnoBneaHbIX cncTeM. 

PaccMoTpeaa CBSl3b ow1160K B 1!3MepeHHOM pacnpeneneHl!II aMnnllTYll l!MnynbCOB 
I 

11 B MaTpnue KOacpcpl!Ill!eHTOB 'IYBCTBl!TenbH0CTI! (K) C 0111116K8MII B l!CTIIHHOM aaepre-

Tl!'!eCK0M cneKTpe cpoTOHOB N, nony'leHHOM noclie MaTpl!'IHOli: o6pa6o-TKII. Ha 0CHOBe 

aToro paccM0Tpea11S1 npl!BO/ll!TCSI·oueaKa q11cna KaaanoB, np11ro.t1Hb!X anSI MaTpl!'IHOli 

06pa60TK11. 3Ta oueaKa onpenenSieTCSI xapaKTep11cT11KaM11 cneKTpoMeTpa II IIHTerpanb

noli: CTaTl!CTIIKOli: 1!3MepeaHoro pacnpeneneHIISI. TTpl!BOlll!TCSI B Ka'!eCTBe np11Mepa Olll!H 

113 MeTOllOB 3Kcnep11MeHTanbHoro KOHCTpy11poBaHl!ff MaTpl!U Koacpcp11u11eHTOB 'IYBCTBII-

TenbHOCTII, OCHOBaHHblli aa 1!3MepeHIIII aTanoHHblX l!CTO'IHIIK0B raMMa-nyqeli: 11 IIHTep

nonSIUIIII xapaKTep11CTl!'!eCKIIX·q,yHKUllli cneKTpoMeTpa .ttnSI 3TIIX l!CT0'IHl!KOB Ha Bee 

11HTepaanb1 aneprnli: 11ccnenyeMoro .t111ana3oHa. 

KpoMe MeTona o6pa6oTKII cn:KTpa c l!HBepT11poBaHnoli: MaTpnueli, paccMaTp11aa-

10TCS1 J:IBa MeTOJ:la o6pa6oTKII C 11cnonb30B8Hl!eM npSIMOli MaTpl!UbI. Olll!H 113 HIIX -

3T0 MeTOJ:I nocnenoBaTenbHOro l!CKnJO'!eHIISI Hel!3BeCTHbIX, np11MeHS1eMbili np11 pe111eH111! 
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Cl!CTeM n11Hell:Hb!X anre6pa11'1eCKIIX ypaBHeHllll ( MeTOll raycca). B ll8HHOM cnyqae 

rrpHI'OllHOCTb 3TOI'O MeTOll8 OCHOBbIBSeTCll Ha TOM, '!TO M8Tpllltbl K03¢q)HUHeHTOB 'IYB

CTBl!TenbHOCTII K O'!eHb '18CTO l!MeIOT TpeyronbHbllr Bll/l. 3TOT crroco6 peweHHll 06-

naaaeT cymecTBeHHbIM · HenocTaTKOM - Ha~onneHneM ow116K11 B npouecce pewemrn. npy

roli. - MeTOll 11'l'epau11li. OH o6naaaeT. xopoWIIM CBOli:CTBOM C8MOKOppeKTl!pOBKH. Kpo

Me Toro, OH rrpenolIBnSieT 6onee MlII'Kl!e Tpe60B8Hllll K M8Tp11ue, B '18CTHOCTH, ,OHS 

MoiKeT 11MeTb II HeTpeyronbHbili: Bnn. np11 xopowo o6ycnoBneHHoli M8Tp11ue Tpe6yeTCll 

Bcero 3-4 u11Kna 11Tepau11li, 'IT06b1 rrony'IIITb rrp116nmKeH11e, yKnanbIBa10meecS1 B cTaT11c

T1I'!ecK11e ow116KH 11aMepeHm1. 

llnll o6pa6oTKII cneKTpoB, nonyqaeMblX c neTeKTopaMII Bb!COKOI'O paapeweHHll, 

KOI'll8 MaTpl!Ubl K03ipq)IIUl!eHTOB 'IYBCTBIITenbHOCTII MOX-YT 6b!Tb O'!eHb 6onbworo rro

Pll/lK8 ( 50-400). II HX TPYllHO IIHBepTllpOB8Tb, paccMaTpllBaeTCll Me TOil 11Tepau11ll, CBO

/llIIIlllliC.11 K 3aMeHe TpeyronbHOli M8TpHUbl Ha 6nl!3KYIO K Hell n11aroHanbHYIO M8Tp11uy. 

llanee B 3TOli: rnaBe paccMaTpllBBeTCll BBeneHHe rrorrpaBOK HS ,j)oT03ip<peKTIIBHOCTb 

KpllCTanna, ,j)oH, MepTBOe BpeM.11 8HanH3aTopa, KOHe'!HOe 3Ha'!eHlle 3HepreTll'!eCKOI'O 

paapeweHllll crreKTpoMeTpa, cny'!ali:Hoe cyMMHpoBaH11e co6bITHll II MeTon y'leTa Henn-

/7 / • 
Heli:HOCTII crreKTpOMeTpa, rrpennoJKeHHbili aBTOpOM , • Yneneao TaKJKe 6onbwoe BHIIMa-

Hlle HeKOTOpb!M npoueaypaM, K KOTOpb!M Ilpl!XOllHTCll rrp116eraTb rrp11 o6pa60TKe; Ta

KOBb!MII lIBnlIIOTCll crnaJKIIBBHHe 3KCI1epHMeHTanbHbIX naHHbIX, llH!p<pepeau11poBaH11e 

cneKTpOB II rreperpyrrnllpOBKa aaHHbIX. 

CrnaJKHBaHl!e 3KCnepHMeHT8nbHbIX aaHHbIX np11MeHS1eTCll TOI'lla, Korna JKenaTenb

HO B KaKoll-To Mepe ycTpaHIITb CTaTIICTH'!eCKHe q>nyKTyaUl!H B '!IICnax OTC'!eTOB, rro

ny'!eHHbIX Ha Bb!XO/le 8H8nH38TOpa. lli11poKO pacrrpocTpaHeHHblli: MeTOll H811MeHbWHX 

KBanpaTOB, KOI'lla BC.II COBOKYIIHOCTb aaHHbIX paccMaTpHBaeTC.11 B uenoM, Mano rrp11roneH 

Ilpll PY'IHOll o6pa6oTKe peaynbT8TOB 113MepeHHll Hnll rrp11 IICIIO~b30B8HIIII nnll 3THX 

ueneli He6onbWIIX Bbl'IHCnHTenbHbIX ycTpolicTB 113-38 rpOM031lKOCTH Bbl'IIICneHllli. 

3necb paccMaTpHBaeTCll MeTon, OCHOBaHHbili: Ha noKanbHOM rrp11MeHeHIIII MeTona Ha

llM0HbWIIX KBBnpaToB, KOI'lla IllITb, CMBlKHbIX KaHanoB IIOllI'OH.lIIOTCll K rrapa6one BTO-:

polr CTerreHH 
181• YK83bIB8eTCll TaKJKe Ha B03MOJKHOCTb IICIIOnb30B8HHll nn.11 3TIIX 

ueneli crnaJKHBa10mero CBoli:cTBa ll/lpa ypaBHeHllll ¢pearonbMa rrepBoro pona, Korna 

/2/ 
oao HMeeT BHll, aarrp11Mep, rayccnaHa 

1lH!p<pepeHUHpoBaH11e cneKTpOB IlpHMeHSieTCll Ilpll HeKOTOpblx MeTOllllKax o6pa6oT

KII BblCOK03HepreTll'!eCKIIX raMMa-cneKTpoB, rrony'IBHHbIX Ilpll IIOMOIIlll opraHll'!eCKOI'O 

KpllCTanna, a TaKJKe Ilpll o6pa6oTKe crreKTpOB HellTpOHOB. 
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neperpyrrrrHpOBKa naJIHblX '18CTO 6bIB8eT Heo6xon11Ma nnll IlpllBeneHllll B COOT

BeTCTBlle crreKTpoB no WKane aHeprnli. B pa6oTe paccMaTp11BaeTCll paapa6oTaHHhlli 

/7/ 
_ aBTOpOM crroco6 rreperpyrrnnpOBKII naHHbIX, rronyqaeMbIX npll IIOMOIIlll MHOI'OKaHanh-

HblX crreKTpOMeTpOB. Crroco6 OCHOLbIBaeTC.11 Ha aeneHIIII KaJKnoro • C raporo• KaHana 

Ha HeKoTopoe '!llcno "IIO/lKaHanoa' II cyMMllpOB8HIIII rrocne/ll!IIX B Heo6XOllllMbIX KOnll

'!eCTB8X ·B "HOBbIB' KananhI. 

B aaKmo'!eHIIB rnaBbl paCCMOTpeH IIOpll/lOK, B KOTOpoM aeo6XOllllMO o6pa6aTbl

B8Tb CIIBKTpbl: K8JK/l0li rrpoueaype nocTaBneH B COOTBeTCTBlle orrepaTOp II o6pa60TK8 

B uenoM BbII'nllllllT KaK rrocnenoaaTenbHOCTb MaTeMaTll'!eCKIIX orrepan11ll:, COBepwa

eMbIX Han 113MepBHHhlM pacrrpeaeneHlleM 8MilnllTYll IIMITynbCOB C uenbJO rrony'!eHll.11 

IICTIIHHOI'O aHepreTll'IBCKOI'O crreKTpa q>OTOHOB. 

BTopall rnaBa IIOCB.lIII(eHa rrp11HUIIIl8M KOHCTpyKUIIII II orr11caHIIIO TeXHll'!eCKIIX 

aaHHhlX crreu11an11a11pOB8HHOI'O Bbl'IIICnHTenbHOI'O ycTpOll:CTBa, BHa'!ane rroKa3bIBa-

eTCll 3Ha'!BHl!e aBTOHOMHOCTH an.11 T8KIIX ycTpOli:CTB. ABTOHOMHOCTb OCHOBbIBaeTC.11 Ha 

Hanll'IHII pa3BHTblX ycTpOli:CTB BBO/la II Bb!BO/la IIH<po1;Mau1111 II co6cTBeHHOI'O 3Y. Pac

CMOTpeH Knacc aanaq, KOTOpb!B rrpeanaraeTCll pewaTb ycTpolicTBy, II anropl!TMbl 

IIX peweHH.11. Ha OCHOBe 3TOI'O paCCMOTpBHllll 6binll cipopMyn11poBaHbl TeXHll'!eCKlle 

ycnoa11.11, KOTOPbIM nonJKHO YllOBneTBOplITb Bbl'!IICnllTenbHOe ycTpOli:CTBO B uenoM II 

ero OTllenhHbie 6nOKII: Apllq>MeTll'!eCKOe ycTpoli:CTBO (AY), YcTpoli:CTBO yrrpaaneHllll 

( YY), naMlITb II T./l. noKa3aHo, B '!aCTHOCTII, '!TO rrpll IICIIOnb30BaHIIII rrepqioneHTbl B 

Ka'!eCTBe HOCIITen.11 orrepaTIIBHOli IIH<popMau1111, Harrp11Mep, /lnll 38IIOMHHaHll.ll aneMeHTOB 

MaTpllUbl K03q>q>IIUlleHTOB 'IYBCTBIITBJlbHOCTII, IIMeeTCll B03MOlKHOCTb COKpaTl!Tb o6oeM 

rraMlITII B necSITKII paa IIO cpaBHeJUIJO C TeM cnyqaeM, KOI'lla OHII 38IIOMIIHan11cb 6b! 

B M3Y CBY. TaK, Hanp11Mep, rrp11 cymecTBy10;:u11x paaMepax rraMSITII MOJKHO o6pa6a

TbIB8Tb crreKTpbl llO 128 IIOpll/lK8 BKnJO'IIITenbHO. llnll 38IIOMIIH8Hllll T8KOli MaTpHUhl, 

a T8KJKe crreKTpa II peaynbTaTOB Bbl'll!Cnem1li, IIOTpe6oBanacb 6bi Il8M.l1Tb 6onee, 'IBM 

Ha 8000 cnoB, '!TO qpe3BbI'lalino yBeml'll!nO 6bI ra6apl!Tbl II cnOJKIIOCTb ycTpoli:CTBa. 

Peanll30BaHHOe peweHlle 3TOli: . rrpo6neMbl II03Bonnno 11a6eJK8Tb yK838HHhlX TPYllHOCTelr 

6ea yxynme1111.11 OCTanbHhIX rrapaMeTpOD CBY, B '!8CTHOCTII, 6b!CTpO/l8liCTBllll. TaKHM 

o6pa30M, B ll8HHOM CBY l!MeeTClI B03MOJKHOCTb COBM81Il8HlllI apllq>MeTH'!eCKIIX orre

paunll H orrepaunli BBO/l8 l!Hq>OpMau1111, rrpn 3TOM o6pa6oTKa · 38K8H'IIIBaeTClI BMecTe 

C OKOH'!aHlleM BBO/la. 

YcTpOli:CTBO yrrpaBne1111.11 CKOHCTpy11poBaHO TaKHM o6pa30M, '!TO II03Bon.11eT rrpo-

113BO/l11Tb rrporpaMMHpOBa1111e Bbl'!IICneHHli. Otto llOIIYCKaeT KaK py'!Hoe yrrpaaneH11e 
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· ycTpOfiCTBOM, TaK II nepexon Ha aBTOMaTll'I8CKllfi peJKIIM. MoJKHO OTM8Tl!Tb TBKJKe 

H8KOTOpy10 oco6eaaocTb B IlOCTpoea1111 norll'J8CKIIX CBl!38li MelK.[ly OTnenbHbIMII 6noKa

MII ycTpOfiCTBa. B CBY l!MeeTCll 6116n110TeKa nonnporpaMM, OCHOBOfi KOTOpb!X l!Billl

lOTCll nayXT8KTHbI8 per11cTpbl CllBllra, Bb!IlOnHeHHble Ha <jleppllTOBbIX KOilbUax. TTp11 pa6o

Te ycTpoficTBa ae1136eJKHO npo11cxon11T • nepena'Ia ynpaaneH11ll' oT onaoro 6noKa K 

npyroMy • .llnll ynpomeHHll nponenea11l! sTofi onepau1111 11 noBhlilleH11l! ee aaneJKHOCTH 

6bma npHHl!Ta cneny10mall cxeMa nocTpoeHHll nor11qecK11x y3noB: 1). per11cTpb1, axo

nllm11e B pa3nll'IHbie nporpaMMbI, nocTpOeHbl He3aMKHYTblMII - STOT MOMeHT ycTpaa11n 

aeo6xon11MOCTb B no311poaKe TBKTOBbIX IIMnynbCOB II KnanaHl!pOBBHIIII IIX~ 'en111111ua• 

B per11cTp 3aaoc11TCS1 TonbKO Torna, Korna eMy nepenaao ynpaanea11e, oaa n11mb 

onaaJKnb1 npoxon11T per11cTp II BbmanaeT· 113 aero, nepenaa ynpa!'lnea11e npyroMy 6no

KYj 2) ace per11cTpb1 pa6oTBIOT OT p83Illl'IHbIX TBKTOBblX cep11fi, cnBHHYTbIX npyr 

OTHoc11TenbHO npyra Bo BpeMea11 • .llnll sToli uen11 6bm nocTpoea cneu11anbHbili MHoro

<pa30Bbili reaepaTop, Bb1pa6aTbIBa10m11fi nae cep1111 no 50 Kru 11 10 cep11li no 10 Kru. 

3To nano B03MOJKHOCTb nepenaaaTb 'en111111uy• oT onaoro per11cTpa npyroMy a 

nep11on MeJKny TBKTOBhlMII l!MnynbCBMII BTOporo. TaKal! CTPYKTypa norl!KII OK838Il8Cb 

BeCbMB npOCTOfi 11 'Ipe3Bbl'IBfiHO aaneJKHOli. 

Hcxonll 113 ycnOBIIli <popMHpOBBHHoro pelKl!MB pa6oTbl CBY, B KOTopoM BBOn 

11a<jlopMau11J1 11 ee o6pa6oTKB npo113aonl!TCll onaoapeMeHHo, 11eo6xon11Mo 6bmo o6ecne-

'111Tb TBKOe 6bICTponelicTBIIe acex 6nOKOB ycTpoliCTBa, .'IT06b! OHO He OTpaJKanocb 

HB CKOpOCTII BBona. OKa3anocb, 'ITO STII Tpe60B8HIISI MOlKHO ynoaneTBOpl!Tb BeCbMa 

Hll3KIIMII 'IBCTOTBMII TBKTOBblX cep11li - nopllnKa 10-50 Kru. .llaJKe npll STIIX 'IBCTO:

TBX CKOpOCTb BBona MOJKeT 6b!Tb noaeneaa no 1000 3HBKOB a ceKyany, 'ITO HB nopll

noK Bbiille CKOp0CTII, naaaeMoli <PCY -1. KpoMe Toro, HBilll'Jlle aeCKOilbKIIX cep11li 'IBC

TOT, cnBIIHYTblX npyr OTHOCIITenbHO npyra, Il03B0Ill!eT nony'IBTb IIX KOM611aau1111, T.e. 

cep1111 C 'IBCTOTB~II 20, 30 Kru JI T.n., II aanpaBnl!Tb IIX Ha Te 6noK11, 6b!CTponeli

CTBl!e KOTOpb!X JKenaTenbHO IlOBbICIITb. 

Ebmll oueaeHbl norpeillHOCTII BlSl'JIICnea11fi, KOTOpbie BHOCIIT CBY np11 o6pa6oTKe. 

8 naHHOM cnyqae norpemaOCTII npo11cxonllT no nayM npll'IIIHBM: 1) 113-38 KOHe'JHoro 

'Illcna nBOll'IHbIX pa3pllnoa, OTBeneHHblX nnll npencTaBneHIISI npo6aofi 'IBCTII 'IJ!Cna, 

II 2) 113-38 OT6paCbIB8Hllll npo6aoli 'IBCTII npll BbIBone pe3ynbT8Ta Bbl'IIICneHHfi 113 

cyMMBTOpa B Il8Ml!Tb. TTp0113BeneHH8ll oueaKa noKa3ana, 'ITO 15 nBOII'IHbIX pa3pl!!,,)B. 

BilOnHe nocTBTO'IHO nns Toro, 'IT06bi OillJl6Ka npencTaBneHllll HBl!MeHbillHX sneMeHTOB 

MaTpl!Ubl 6bma 6onee, 'JeM Ha neCS!Tll'IHblli nopl!noK MeHbille CTBTIICTJl'JeCKOli onm6..; 
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Kil· sToro sneMeaTa, a oT6pacbIBBHHe npo6aofi 'IBCTH pe3ynbTaTa no caMofi cyT11 

ae MOJKeT npeBblillBTb enl!Hllllbl 11, TeM CBMbIM, acerna 3Ha'Jl!TenbHO MeHbille norpem

HOCTII 113Mepea11fi·. TaKIIM o6pa3oM, CBY ae BHOCIIT 38MeTHOfi norpell!HOCTII B pe3ynb-

T8Tbl BbI'IIICnea11fi. 

fa6apl!Tbl oTnenbHblX 6noKOB CBY cneny10m11e: cyMMBTOP II perlICTP 1, 113 KO-

Toporo 'IIICno nepeHOCIITCll B cyMMBTOP, IIMelOT no 31 nBOll'IHOMY pa3pllny; perHCTp II 

11MeeT 16 llBOII'IHblX pa3pl!noa;" naMl!Tb MOJKeT xpaHIITb 256 cnoB no 16 pa3pllll0B 

KalKllOe. 

.llnll yno6cTB8 o6o3pe!Illll naHHbIX, xpaallml!XCSI B naMl!TII, CBY o6opynoaaHO 
~ 

3nT. O6mee 'IIICilO Tp8H311CTOpOB, 3anefiCTBOB8HHbIX B CBY, np11Mepao, 1500 IDT. 

TT11Taa11e ocymecTBnl!eTCll OT ceT11 nepeMeaaoro TOKa aanpl!JKea11eM 220 a. TT0Tpe6nS1e

MBll MOillHOCTb nopllnKa 100 BT. 

B TpeTbeli rnaae pe<pep11pyeMoli pa60Tbl onHCblBBIOTCll CTpyKTypa II <pyHKUIIII 

OCHOBHblX ·y3n0B CIICTeMbl o6pa60TKII naHHbIX. 

XapaKTep 3ana'I, KOTOpb1e npennaraeTCll pemaTb cneu11an11311poaaaa0My BbI'IHCn11-

TenbHOMY ycTpOfiCTBY, aanaraeT CBOfi oTne'JaTOK HB CTpyKTYPY He TOilbKO acero . . 
ycTpOfiCTBa B uenoM, HO II Ha KOHCTpyKUIIIO ero oTnenbHbIX y3nOB. TaK, ap11<pMeT11-

, /4/ 
qecKoe ycTpoliCTBO CIICTeMbl nmi o6pa6oTKII IWHHblX aeliTpOHHoro ceneKTOpa npo-

113aon11T ap11<jiMeT11'IecK11e onepau1111 B nocnenoaaTenbHOfi <jlopMe,11 pe3ynbTBT Bhl'Illcne

a11li 3anOMIIHBeTCll HB CllBllrBIOIIIeM per11cTpe. TaKofi cnoco6 BblllOnHeHIIll ap11<pMeT11- · 

qecK11x .onepau11li anon11e np11ronea np11 cyMM11poaaa1111 naHHbIX aecKonbKIIX 113Mepea11li 

11 np11 Bbl'IIICneHIIII <pyHKUIIII nponycKBHllll o6paaua, HO OH OK83ancl! coBepmeaao ae

np11ronea np11 MaTpll'lHOfi o6pa6oTKe cneKTpOB, Korna HYlKHO 3anOMIIH8Tb II cyMMII

poBBTb pe3ynbT8Tbl MHOrlIX npoMeJKyTO'IHblX Bbl'IIICnea11n. nosTOMY B Bbl'IIICill!Tenb

HOM ycTpOfiCTBe, npenHB3HB'IeHHOM nnll Bhl'IIICneHIIll saepreTH'JeCKIIX pacnpeneneHHli 

/5,6/ <pOTOHOB , apmpMeTH'JeCKllfi 6noK BKillO'IBil a ce6ll cyMMBTOp H8Kann11Ba10mero 

Tllna, B KOTOpOM MOrn11 38IlOMIIH8TbCll pe3ynbT8Tbl npoMelKyTO'IHbIX onepau11fi. 3TOT 

np11au11n nocTpoeHHll cyMMaTopa oKa3ancl! aa116onee nonxonl!IIIHM np11 npoaenea1111 MaT-

pll'IHOfi o6pa6oTKII naHHblX II OH 6bm 11cnonb30B8H B naHHOM ycTpoliCTBe. B 

STOM CBY apll<pMeTII'IeCKOe c"ycTpolicTBO COCTOIIT 113 nayx perHCTpoD, BblllOnHeHHbIX HB 

cpepp11T·-TpaH311CTOpHblX l!'IeliKax,11 cyMMBTopa H8Kann11Ba10mero T11na, BblllOnHeHHOro 

Ha cTaT11'JecK11x Tp11rrepax. Oco6eaaocTbJO KOHCT~YKUHH naaaoro AY l!Bnl!eTcll aa-

Illl'Jlle B aeM n -TaKTHoro reaepaTopa. C noMOIIIb!O sToro reaepaTopa ocymecT-

Bnl!eTcll onpoc per11cTpa 1 B TOT MoMeHT, Korna aeo6xon11Mo nepeaecTH q11cno B 
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cyMMaTop. Onpoc gqeeK perncTpa npo113son11TCll nocnenosaTenbHO c IIHTepsanoM 

2,5 MKCeK; TSM caMbIM reaepaTop 3aMeHnn COBOKynHOCTb sneMeHTOB 3anepJKKII, 

KOTOpbie 06b1qao CTaBl!TCll MeJKny TpnrrepaMII CYMMaTopa. 3TO na:io B03MOJKHOCTb 
~-

3HaqnTenbHO coKpaTIITb ra6apl!Tbl ap11¢MeT11qecKoro 6noKa. B peJKl!Me neneHnll B 

KaqecTBe TpeTbero perncTpa BxonnT TaK Ha3b!BaeMall MarncTpanb cnoB, npencTaB

nHromall co6oil CIICTSMY, C0CTOllmyro 113 16 TpnrrepoB, BXOnHbIX II BbIXOnHbIX KaHanoB, 

OcHOBHoe aa3aaqea11e MarncTpann cnoB - nepeanpecau1rn 11a¢opMau1111, u11pKyn11py-

10meil B CBY: IIH~pMaUl!ll 113 n106oro 6noKa ycTpOilCTBa B n106oil npyroil 6noK MOJKST 

6bITb nepenaaa TOnbKO npn noMomn MarncTpann cnoB. 3~~ no3Bonnno 1136eJKaTb 

MHornx npl!Mb!X CBll3eil MSJKaY OTnenbHbIMII 6noKaMn, ynpOCTIIITO nornKy II ya11¢11-

u11p0Bano pa6oTy oTnenbHbIX y3noB. npn noMomn Bb1xonab1x Knanaaos qncno c Marn

cTpann cnoB MOJKeT 6bITb B3l!TO B npllM0M nnn o6paTHOM Kone. Onepaunn aan qncna

MII np0113B0nllTCll C ¢11Kc11poBaHHOil 3ailllTOil. BpeMll, 3aTpaqnBaeMoe Ha ap11¢MeT11-

qecKlle onepaunn ( crona BxonnT BpeMll Ha o6pameHne K naMl!TH II oTCbmKy pe3ynb

TaTa), cnenyromee: cnoJKSHl!e - 1 MCeK, yMHOlKSHlle - 2,5 MCeK, 

ilaHHoe CBY o6nanaeT no11onbHO pa3B11TbIM YcTpolicTBOM ynpasneHnll ( YY). 

OcHoBoli YY l!BnlleTcll nporpaMMa unKna (nu).• Ebmo npnirnTo, qTo CBY 3a onnH 

"sneMSHTap.Hb!li unKn' - onaoKpaTHOe npoxoJKaeHne nporpaMMbI unKna, B KOTopoil 

Ha6paHa onpeneneaHall nporpaMMa - MoJKeT npoll3BecTll plln anpec.HbIX onepaunil: 

Bbl30B napb! qncen 113 naMl!TII nnn BbIXOnHoro ycTpoilCTBa; nepecnaTb l!X B COOT

BeTCTByIOmlle perncTpbl AY II Bbl3B8Tb onay KaKy10-n1160 ap11¢MeT11qecKy10 onepau1110; 

pe3ynbTaT MOJK8T 6b!Tb OCTaBne.H B CYMMaTope 11m1 OTnpaBneH B naMl!Tb. npor paM

Ma Ul!Kna l!MeeT Tpll "sneMeHTapHbIX Ul!Kna", K0TOpb!S MoryT pa31rnqaTbCll no'Ha6-

paHHbIM. nporpaMMaM, cnenoBaTb B n1060M nopllnKe II noBTopllTbCll n106oe qncno pa3. 

UllKnbI MOryT Bbl3bIBaTbCll Bpyqayro, aBTOMaTl!qeCKII ll no npll3HaKaM, 3aill!CaHHb!M 

Ha nep~neHTe. Bcero C noMOmbIO nu MOJK8T 6b!Tb o6pa30BaHO 150 KOMaHn. npn 

3an11c11 nporpaMMbl cnenoBaHl!ll Ul!KITOB Ha neHTe CBY pa6oTaeT B CTapTCTon-

HOM peJKnMe. Ha6op nporpaMMbI B_UHKne ocymecTBnlleTcll aa aa6opHoM none, ll":'feIO

meMcll Ha n11uesoli naHenll CBY, npn n0Mom11 IIITeKKepoB. O6b1qao np11xon11Tcll nc

n~nb30BaTb nllIIIb He6onbIIIOe q11cno B03MOlKHblX KOMaHn. TaK, HanpnMep, np11 o6pa-

6oTKe cneKTpa C llHBepTllpOBaHHOil MaTp11ueli ncnonb3YIOTCll nBa Ul!Kna II B KaJKnoM 

¢opMnpyeTcll scero 10 KoMaHn. naaaoe YY no3Bon11no nporpaMM11posaTb II o6pa-

6aTbIBaTb 3HaqnTenbH0 6onee IIIllpOKllli Kpyr 3anaq, qeM TOT, KOT0pb!il paccMaTpl!Ban

Cll npn BbI6ope KOHCTpyKUIIII CBY. 
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Bee ap11¢MeT11qeCKll8 onepa111111, µeKOTOpbl8 BllnbI, o6pa6oTKII naHHbIX,_ a TaK

Bb!BOn a:a~pMau1111 aa 3nT, aa nep¢opaTop II u11¢poneqaTb npo113BOnHTCll no 

cneu11anbHbIM nonnporpaMMaM. llaCTb 113 HIIX Bbl3bIBa8TCll npll noMomH nu, a H8KO

TOpbI81 TaK11e KaK BbIBOn Ha 3nT II BbIBOn Ha un¢poneqaTb, l!BITllIOTCll aBTOHOMHbIMII, 

nonnporpaMMbI nocTpoeHbI Ha 6a3e cnBnraromnx per11cTpoB, KOTOpbie Bb1pa6aTbIBa-

10T nocnenoBaTenbH0CTb nMnynbC0B, 06pa3y10m11x COB0KynH0CTb KoMaHn; aeo6xonn

MYIO nnll npoBeneHnll Bb16paaaoil· onepaun11. CTpyKTypa apn¢MeTnqecKnx nonnporpaMM 

secbMa npocTa. Han6onee cnoJKHOli l!Bnl!eTCll nonnporpaMMa .neperpynnnpoBKH naa

HbIX nnn, KaK oHa aa3BaHa B CBY, nonnporpaMMa "nv16aoil rpynnnpoBKH'. Oaa BKnIO

qaeT B ce6ll nBa ae6onbIIIIIX perncTpa cnBnra II nBe nso11qHbIX nepecq~TKII, onay Ha 

12 pa3pHnoB II BTopyro - aa 16. neperpynnnpoBKa naHHbIX BoBneKaeT B ce6l! TaKJKe 

nBa Ul!Kna nu. ilnll Bb!Il0ITH8Hllll anpeCHbIX onepaunil B nu IIM88TCH Ha6op KOMaH~ 

nocKonbKY naMl!Tb ycTpolicTBa npn -pa6oTe MOJKeT 6bITb noneneHa aa 2 nnn 4 paBHbIS 

qacTll, TO l!M88TCll cneunanbHblil 6noK, KOTOpblli Bb1611paeT Heo6xon11Mblli yqacTOK 

naMHTll B aBT0MaT11qecKOM peJKnMe pa60Tbl ycTp0ilCTBa. 3TOT 6noK ynpaBnHeTCll nu. 

AnpecHbl8 onepau1111 3aKn10qa10Tcll, B ocaoBHOM, B nocnenoBaTenbHOM nepe6ope JtaH-

HblX II STD qpe3Bb1qailH0 ynpomaeT !IX BbIIT0nHeHlle, HO B HSK0T0pbIX Bllnax o6pa-

6oTKH anpec pe3ynbTaTa II anpec o6pa6aTbIBaeMoro q11cna He coBnanaroT. ilnll Toro 

qTo6bI Bb!Il0nHIITb anpeCHbl8 onepaunn B ST0M cnyqae, noTpe6oBanoCb BBSCTII . nBe 

H860ITbIIIll8 CIICT8Mbl ¢epp11TOBbIX KOITSU C Tinf, B KOTOpblX 3anoMIIH88TCll COCTOllHIIS 

anpecaoro cq~TqnKa II OTKyna OHO MOJK8T 6b!Tb CH0Ba nepeaeceHO B cq~Tql!K, 3Tll 

CIICT8Mbl TaKJK8 ynpaBnll!oTCll npll noMomn nu. 

Bson 11a¢opMau1111 B CBY MOJKST npon3BonnTbCll nn11 np11 n0Mom11 CTA-2M, 

nnn npll n0Mom11 <l>CY-1. CTA..:2M no3B0ITll8T ocymecTBITHTb BBOn co CKOpOCTbIO 

7 3HaK0B B ceKyany, a <l>CY-1. - co CKOpOCTbIO 100 11n11 200 3HaKOB B ceKyHny. Bee 

Heo6xon11Mbl8 onepau1111, CBll3aHHbl8 C BBonoM IIH¢opMaUIIII B CBY, Bb!IlOITHllIOTCll 

cneunanbHbIM 6noKoM1 KOTOpbili ocymecTBnlleT npeo6pa30BaHne Kona 113 Tenerpa¢Horo 

B nBOllqHbiil, 

BbIBOn 11a¢opMau1111 np0113B0nllTCH cneunanbHblM ycTpOilCTBOM BbIBOna npn noMO-

m11 Toro JKe caMoro Tenerpa¢aoro annapaTa. Tipn sTOM naHHbie neqaTaIOTCll B Bnne 

necs1T11qHbIX q11cen II onHospeMeHH0 nep¢op11py10Tcll Ha nep¢oneHTe B Tenerpa¢aoM 

Kone, qTo oqeHb yno6ao B cnyqae aeo6xon11MocT11 nanbHeliIIIeil o6pa6oTKII, 

p0B 

ilanee B STOli rnaBe Onl!CblB8IOTCll ycTpoi!CTBa Bb!Bona naHHbIX 113 8Hanll38TO

Al1-100 II Al1-256 Ha nep¢oneHTY C ncnonb30BaHll8M B KaqecTBe ncnonHIITSnbHOrO 

MexaHll3Ma Tenerpa¢Horo anrrapaTa CT A-2M • Tipn STOM Tenerpa¢Hblil annapaT -
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He nonnepranen K8KHM-n1160 nepenenKaM II eoxpaH11n nee eno11 qiyHKu1111. 

IToenenmrn, 'IeTBepT8H rnaBa noeamneHa sKenep11MeHT8ITbHOii npoaepKe pa60Tbl 

e11eTeMbI. ITpoaepKa. noK83ana, 'ITO M8Tp1!'1Hhle BIIIlbl o6pa60TKH eneKTpOB npoH3BO

nnTeH BnonHe xopowo. ITp11 sToM BpeMn 06pa60TK11 no epaBHeH1110 e o6pa6oT~oii 

BPY'IHYIO eoKpawaeTeH B neeHTKH pa3, II 9T8 p83Hl!U8 
Bo3paeTaeT e ynen11qeH11eM 

nopnnKa M8TpHUhI. EbmH npoaepeHbl Bee TPH BHna M8TpH'IHOii o6pa6oTKI! eneKTpOB 

e Henonb30B8HHeM npHMOft I! o6paTHOii MaTpllUhI. Bee OHH IlOK838ITI! snonHe yno

BrieTBOpHTenbHOe eornaeue pe3ynbT8TOB. Ebm11 nposepeHhI TBKJKe TBKHe onepau1111 

KaK Bbl'IIIT8Hlle eneKTpa 113 eneKTpa, HOpMllpOBKa eneKTpoa, y'ieT qJOTos#eKTll~HOeTI! 

KpHeTannos, neperpynn11posKa, n11qiqiepeHu11posaH11e II ernaJK11BaH11e naHHhlx. 8T11 one

pau1111 npo113BonnTeSI seebMa ObieTpo; TaK, Hanp11Mep, np11 11enonb30BaH1111 ¢CY-I Ha 

sxone n11$$epeHu11poaaH11e 100-KaHanbHoro eneKTpa npo11exon11T seero 
38 36 

eeKyHn. Bo3¥0lKIWeTI! nporpaMMHpOB!iHHH, KOTOpbie 38ITOlKeHbl D yeTpoiieTBe 
yn-

pasneHHH CBY, no3son11n11 06pa6aTbIB8Tb He TOITbKO HenpepbIBHhie raMMa-eneKTpb1. 

EbmO npaKTl!'ieeKH IlOK838HO, 'ITO naHHoe CBY MOlKeT BnonHe yeneWHO pewaTb 

T8Kl!e 3anaqu, K8K nepeson HeiiTpOHHblX eneKTpoB 113 BpeMeHHOii lliK8ITbl B SHepreTI!-. 
qeeKyro; _o6pa6aTbIB8Tb eneKTpb1, nony'ieHHbie e opraHH'ieeKHM KpHeTannoM; e era 

IlOMOWblO MOJKHO pa3naraTb enOJKHbie nneKpeTHbie raMMa-cneKTpbl Ha eoeTaBnS110m11e 

MeTonoM Bbl'IHT8HIISI HOpManl!30B8HHhIX ST8nOHHbIX eneKTpoa; Bbl'iHennTb l!HTerpan 

no3bl I! T .n • 

Y eTpoiieTBa BbIBOna · naHHblX 1!3 . 8H8ITl!38TOpOB T8KJKe IlOK838ITII snonHe ynosneT

BOpl!TenbHYIO pa6oToenoeo6HoeTb II noeT8TO'iH)"JO HaneJKHOeTb. 

B 38KITJO'ieH11e nonseneHbl OeHOBHbie l1Tor11 pa60TbI, KOTOpbie MOJKHO eseeTH 

K eneny10m11M nyHKTaM: 

1) PaeeMOTpeH II e11eTeM8TH31!pOB8H M8Tep11an, Kaea10m11iieH o6pa6oTKII Henpe

PhlBH!,IX raMMa-cneKTpon. 06eyJKneHbl He TOITbKO MaTpll'IHbie MeTonbI o6pa60TKII, 

~Bm110m11eeg Han6onee o6mHMII MeTonaMH Y'ieTa P83ITll'iHblX sqiqieKTOB II np11MeHSIIO

m11een B eBMbIX P83ITll'iHblX o6naeTHX eneKTpoMeTpllll IIOHH3Hpy10m11x ll3ITy'ieHuii, HO 

yneneHo T8KJKe 6onbWoe BHIIM8Hl!e pa3nll'1Hb!M npensapl!TenbHbIM onep8Ul!HM s11na 

neperpynnupOBKH, n11qiqiepeHUl!POB8Hl!H, ernaJKHB8HIIH, HOpMllpOBKH II T.n., KOTOPhle 

np11xon11TeH eonepW8Tb Han SKenep11MeHT8ITbHb!MII naHHb!MII npeJKne, qeM OHH eTaHyT 

np11ro.uHb1M11 nnn nanbHeiiweii 06pa60TK11. 

2) Pa3pa60TaH MeTon neperpynnupoBKH naHHbIX, KOTOpbiii n03BOITHeT np11sonHTb 

B eooTBeTeTBl!e no WKane 9Hepruii (11n11 9KBIIBaneHTHOii en WKane) pe3ynbT8Thl pa3-
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1 ITll'iHbIX 113MepeHHii, ypaBHIIB8Tb q11ena K8H8ITOB, B KOTOpblX 38qJIIKellpOB8Hbl naHHbie, 

e nopHnKOM MaTpllllbI, e nOMOlliblO KOTopoii 6ynyT o6pa6aTbIB8TbeSI 9TH naHHbie. Mon11-

1: qJIIK8UHH 9TOro MeTona MOJKeT 6b!Tb 11enonb30B8H8· nnn y'ieTa Hen11HeiiHOeT11 8H8ITll38-

(·TopoB II npyrux HHeTpyMeHT8ITbHb!X s#eKTOB. 

\ 3) Ha oe!IOB8HIIH 8H8ITl!38 Kpyra 3anaq, KOTOpbie npennaraeTeSI pewaTb yeTpoii

;'-eTBY, 6binll Bbi6p8Hbl H o6oeHOB8llbl napaMeTpbl ero oTnenbHblX 6noKoB: AY' YY, na-

,
1 
MHTI! n T.n. 

4) Pa3pa60T8HO I! 1!30rOTOBneHo eneu11an11311p0B8IIHOe Bhl'iHenl!TenbHOe yeTpo--I 
I 

eTBo, 06nana10mee eneny10m11M11 napaMeTpaM_11: a) Baon 11HqiopMaun11 oeymeeTamieT-

.'en e 6yMalKHOH nepqioneHTbl e noMOWblO TenerpaqiHoro annapaTaCTA-2M !!ITH qJOTOe'il!

/Tb!B8IOWero yeTpoiieTaa <t>CY-1; 6) ITaMHTb yeTpoiieTBa MOlKeT xpa!IHTb 256 enoB · 

'no 16 nBOl!'illbIX pa3pH.lOB KaJK.'loe. ITa.MSITb MOJKeT 6b!Tb nonenena Ha nae l!ITI! qeTb!pe 

p8BHbie qaeTI!. B) Ap11qiMeT11qeeKoe yeTpoiieTBO MOJKeT BbIITOITHHTb Bee apnqiMeTl!'iee-

. Kl!e neiieTBl!H ( enoJKeHl!e - 38 1 MeeK, YMHOJKeHl!e - 38 2,5 MeeK). r) YnpaanH-

I 
\ 

10mee yeTpoiieTBO nonyeKaeT nporpaMM11pOB8l!He pa6oTbl CBY, e ero noMOWblO 

MOJKeT 6b!Tb eqiopMllp0B8110 no 150 KOMaIIn. n) BbIBOn pe3ynbT8TOB o6pa60TKI! oey

meeTBITHeTeH e IlOMOWblO TenerpaqiHoro annapaTa H MOJKeT 6b!Th np01!3Benen K8K B 

anne nepqiopauuii, TaK n u11qiponeqaTh10. e) MaTpl!UhI, 11enonh3yeMbie nnSI o6pa6oTKI! 

eneKTpOB npu nOMOWI! naHHoro CBY, MoryT l!MeTb nopSinoK no 128 BKITIO'i!ITenbHO. 

5) ITpenno-i1ceH II aonnomeH B CBY. MeTon n -TaKTHoro onpoea perneTpoB. 

\ 3TOT MeTon Yll06Ho nenonh30B8Tb B ap11qiMeTH'i0CKl!X yeTpoiieTBax: 011 no3BOnSieT 
I 
I 

\ eymeeTBeHHO ynpoeTHTh exeMy yeTpoiieTBa 6e3 KaKoro-nn6o yenoJKHeHl!SI ero nornK11. 
I 

6) ITpennoJKeH II oeymeeTaneH np1111u11n noeTpoe1111SI nor11qeeKoii exeMbI yeTpoii-

: eTB8 I! eBH311 MeJKny ero oTnenbHb!MII 6noKaMn, npn KOTOpOM uenonb3yeTeSI MIIOro-

. qJ83Hhiii reuepaTop B Ka'ieeTBe HeTO'iHl!K8 T8KTOBbIX HMnynheOB, 8 _norl!K8 oTnenbHb!X 
I 
j y3nOB eo6npaeTeH H8 oe11oae H~38MKHYTb!X ensnra10m11x per11eTpoB. 3TO no3B0ITl!ITO 

. eymeeTBeHHO ynpoeTI!Tb KOHeTpyKUHIO CBY. 

7) OeymeeTBIT0H peJKHM 11enonh30B8HIIH nepqioneHTbI, np11 KOTOpOM /l8HHbie nnn 

Bbl'i.l!enem1ii H HeKOTOpbie KOMBHnbI noeTy!IaJOT HenoepeneTB0HHO B apnqiMeTn'ieeKnii 

6noK II eneTeMY ynpasneHJrn yeTpoiieTBOM. 3TO no3BOITHITO eoKp8THTb o6'1>eM M3 y 

yeTpOiiCTB8 B neeHTKI! pa3 6e3 eHl!JKeHIIH T8KIIX napaMeTpoB,K8K 6hleTponeiieTBHe 

n q11eno KaHanoB B eneKTpe npn MaTpll'iHOii o6pa6oTKe. 

8) ITpo1!3B0Jl0H8 9KenepHM0HT8ITbH8SI npoBepKa yeTpoiieTBa. Eb!nH npoBeneHbl 

/ pa3nll'iHbie aa:nb1. o6pa6oTKn eneKTpoa. ITpaKTn'ieeKn noKa3aHo, 'ITO naaaoe CBYMoJKeT 

I 
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o6pa6aTb!B6Tb A0CT8'I'0'lH0 lllllp0Klll! Knacc cneKTpoB, nony'leHHblX K8K B raMMa

cneKTpOM8Tp1111, T8K II B cneKTp0MeTpllll 6b!CTpb!X HellTpOHOB. 

9) TioA pyK0B0ACTBOM II np11 y'laCTIIII aBTOpa 6bma pa3pa6oTaHa cep11H ycT-

pol!CTB BblBOAa AaHHblX Ha nepqioneHTY 113 pa3nll'lHblX aHan113aTOpOB, KaK np11 noM0lllll 

Tenerpa¢Horo annapaTa, TaK II np11 n0Mom11 nepqiopaTopoB. 

TipaKTll'leCKOe 11cnonb30B6Hll8 ycTpol!CTB n0ATBepi:tllno npaBIIIlbH0CTb npllHHTb!X 

K0HCTpyKTIIBHb!X pe111eH11ll, KacaromnxcH npllH!lllna nocTp08HIIH ap11¢M8Tll'l8CKOro ycT

pol!CTBa, CTpyKTypbl norllKII, 11cnonb30BaHIIH nepqioneHTbl, nporpaMMllp0BaHIIH II T.A. 

ABTOp nonb3Y8TCH npei:tCT8BIIBlllel!cH B03M0JKHOCTbiO, 'lT06b! Bblp8311Tb 60llbl11Yi0 

np113HllT811bH0CTb Hay'lH0MY pyKOBOAIITenro pa6oTbl AOKTopy T8XHll'l8CKIIX HayK n.A.Ma

TanllHY, K8HAIIA6TY T8XHll'l8CKIIX HayK C,M.1iy6apoBy II BCeM ApyrllM T0Bap11maM 36 

COB8Tbl II nOM0lllb B pa6oTe. 

OcHOBHOe C0A8pJK8Hll8 AIICC8J)T8llllll 113110JK8H0 B pa6oTax / l,4 ,5, 71• 
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