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AH H OT8UHS1 

O.aHH M aa nepcneKTHBHbiX HanpasneHHA ysenH'IeHKSI 'IHCna Kauanos MHoroMepHblX 

perHCTpKpyJOLUHX CKCT9M SIBnSieTCSI MeTO.ll MHOro.aop0*9'1HOA 38fiKCH HHcPOpMSUHK, npe.a

CTasneHHOA s .OBOH 'IHOI:I ¢opMe, Ha MarHHTHyJO neHTy. KpaTKO onKCbJBBeTcg 25- Ta .ao

po>t<e'IH8R perHCTpKpyJOWSSI CKCTeMa, p8CCM8TpHB810TCSI OCHOBHb19 T9XHK'I9CKHe X8p8KTe

PKCTKKH K B03MO>t<HOCTK TBKHX CHCT&M. 0C009HHOCTbiO OUHCbiB89MOA perKCTpKpyJOweA 

CHCT 9Mbl RBnSI9TCS npRM9H9HH e OnOKa 'paapSBHHB8HMS', KOTOpbiA fi03BOnSI9T CT8TKCTM

'19CKH pacnpe.aeneHHb19 80 B peMeHH BXO.QHble HMnynbCbl P8BIIOM9pHO 38flHCbiB&Tb H8 Mar

HHTHyJO n&H Ty. npHBO.llR TCSI npHRUK UJIMbH B.SI CX9M8 'paap8BHH 88JOWero' YCTpoACTsa • 

.£la eTC.R 0U9HX8 H900XO.OHMOA 9MX OCTH p83p8BHHB8JOWero ycTpOACT88 .OU.R p83UH 'IB OA 

¢opM bl cne~:Tpa. P a ccM aTpx aaeTcst sonpoc o Bbrso.ae .aaHHbiX Ha MHoroMepHbiX cxcTeM. 



88eLleHHe 

Hbl9 M9T0Llbl perMCTp8UHH, KOTOpb19 8 06W9M Clly 'l&9 C80LlSITCSI K H8KOnll9HKIO HHcPop-

M&UHH 
1 

nOCTyn&IOW9A 8 8HL19 31l ~KTpH'19CKHX KMOyllbC08 OT OLlHOrO MilK H9CKOilbKHX qJH-

3H'I9CKMX Ll&T'IHKOB . AMnllKTYLl&, 8peMH nocTynneHRH H .apyrHe napaMeTpbi HMnynbCOB 

.0810T B 9TOM Cnyq ae >K91l&9MYIO HHcPOpM&UHIO 06 R3y'!&9MOM C06biTHH, 

nony'I~9M09 B pe3yllbT8T9 9 KCnepHM9HT8 pacnpe.aeneHH9 'IRCil8 38perHCTpHpOB8H -

llbiX RMnynbCOB no o npe.aeneHHblM npH3H8KaM , RHa'l9 rOBOpSI nO K8Hall8M p9rHCTpHpy10-

W9R C HC T 9 M bl
1 

OOHCbi Ba9T H9Kyl0 KpHBYIO Ha nnOCKOCTM 1 HllH TaK Ha3bi889Mbi R nnOCKHR 

I l l 
cneKTp 

CTp9Mil9HH9 OXB8THTb B X0.09 9KCn9pHM9HTa WHpOKHA L1H 80830H H3M9H9HHSI HCCne

.ay9MblX nap8M9TpOB 31l9M9HT8pHbiX '18CTHU ( M8CC8 1 3H9prHSI K T , .O. ) Onpe.aenKnO C03Ll&

HH9 uenoro UMKil8 perHCTpHpyiOWHX npH60p08 C 60ilbWHM 'IHCilOM K8H81l08 - MHOrOKa-

H&llbHbiX 8H81lH38TOpOB, 

C p 838 HTM9M M9TO.OOB ci:J H 3 H 'I9C K OrO 9KCn9pHM9HT8 BC9 '1 8W9 BCTp e 'laiOT CSI 38Lla .. 

'IH
1 

CBS13/iHHbl9 C H3Y'I9HH9M pacnp9L191l9HH SI HHcPOpM8UHK H9 nO OL1HOMY 1 a no H9CK01lb

KHM npH3HaK8M OL1H0Bp9M9 HHO, TaKH9 38.08'1H CBO,OSITCSI K C HSIT K IO Cn9 KTp0 8, OnHCbi B ae

M blX H 9 KpK80 A H8 nnOCKOCTR , a nosepXHOCTbiO B Tp9XM9 pHOM HllH , 8006We rOBOpS! , 

MHOrOM9pHOM npOCTpaHCTB9, K 38.0a'!&M MHOrOM9pKOR Cn9KTpOM9TpHH OTHOCSITCSI 1 Ha

npHM9p, 38.0a'IH K CCil9.00BaHHSI r &MMa- cneKTpOB paLlHaUH OHHOr O 3aXB8T8 H9RTpOH08 pa3-

llH'IHOA 9 119prHH, HCCil9.008aHH 9 yrnOBblX KOppenHUMR SIL19pHbiX pe&KUHA H T,.O, 

B H 8CTOHWS9 opeMH H8M9THilRC b .asa u anpasneHHH B pa3 BHTHH MHOroKaH81lbHWX 

perHCTpHpyiOWH X C HCT9M, 0L1HO H3 HHX 38KiliO'!a9TCSI B K CnOilb30B8HHH 06bl 'IHbiX MHOro

K&HallbHblX 8 HallH38T OpOB B 38Lla'18X MHOrOM9pHOrO 8H81lH38 nyT9M p836H9HHSI wnaMSITH" 

I 1 2 3 41 
TaKHX C HCT9M H8 OTL191lbHbl9 rpynnbl 1 1 1 

• 0TCI0.08 B biT9K89T CTpCMil9HH 9 K yaenH-

'19HHIO 9 MKOCTH wn&MSITH' CHCT9M, 'ITO B9.09T K 9CT 9CTB9HHOMY ycnO>KH9HMIO annapaTypbl • 

Oco6eH HOCTbiO T&KHX CHCT 9M HBnHeTCH To, 'ITO p accop TitpoaKa KHci:JopMaulfll no KBHanaM 

3800MK H&IOW9rO yCTpOACTB8 OCyW eCT3 1lSI9TCSI , K a K np& BKilO , C 60ilbWOR CKOpOCTbiO H 

ll03TOMY 89.09TCSI H9nOCp9LlCT89 HHO 80 B p9MSI 9KCn 9pHM9HT & , n pH 9 T OM BXOLl perHCTpH

py10W9A CHCT 9Mbl 61lOKHpyeTCSI H& Bp9MSI , H906XO.OHM09 .01111 8bi60p8 8Llp9C8 H n p oae.ae

HHSI 8pHcPM9TH'19CKH X one p auHR, rna o HbiM np9HMYW9CTBOM T8KMX CHCT9M SIBilSI9TCSI 803-

MO>KHOCTb OCyW9CTBil9 HHII Cp&BHHT91lbHO H9CilO>KHbiM nyTeM BM3y81lbHOrO KOHTpOilSI 38 



'1 

H8K81lJ1HB8eMOil HHcPOpM8UHeA B XOQe C8MOI"O 8KCnepHMeHT81 8 T8Kme T0 1 ~TO nony~e

HHe nepBH~HWX p eayJlbT8TOB H 3 MepeHHA B BHQe DJ10CKOI"O HJ1H MHOI"OMepHOI"O COeKTp8 

.'V!OmeT 6bJTb nposeaeHo H e nocpeacTaeHHO nocne 3asepweHHR H 3 M epeHHA, OaHaKo 

/4/ 
C03Q8HH e perKCTpHpyJOWHX CHCTeM C n8MSITbiO H8 M8I"HHTHblX Cepae~HKK8X HnK n o -

I l l 
TeHUK8JlOCKOn8X C ~HCJlOM K8H8J108 HeCKOJlbKO TbiCSI~ H 6onee C8SI38HO C ueJlbl M pSIQOM 

TexHK~eCKKX TpyaHOCT e ll, npKBOQR W KX K qpe3Bbi~aAHoA cnomHOCTK annapaTypbi. P erKCTpa

py iOWBR CHCTeM8 118 aeCSIT b - QB8QU8Tb TbiCSI~ K8H8J108 npH6J1K maeT C SI B BOnpOC8X 

8 KCnny8T8UHH H CTOHMOCTH K cpeQHeMy KJ18CCy aneKTpOH H WX 8W~HCJ1HTeJ1bHWX M8WHH
1 

'IT0 1 eCTeCTBeHHO , H 8 KJ18QbiB8eT Onp eaene HHble Orp8HH~eHHSI H8 HCn OJlb308 8 HHe Q8HHOA 

annapaTypbi B cPH,:Ht~eCKHX 8 KCnepHMeHT8X WHpOKOI"O cPPOHT8, 

.[lpyroe H8np8BJleHHe B p 83BHTHH MHOI"OK8H8nbH blX CHCTeM, n03BODSIIOWe.e 3H8~H

TenbHO yaemt'IHTb ~HCnO K8HBflOB H 1 cneQOB8TeflbH0 1 BtflcPe KTHBHOCTb perHCTpHpyJOWeA 

CHCTeMbl , 38 Kfll0~8eTCS! B HC00Jlb30B8HHH rrpeasapHTenbHO A ll8MSITH 60nbWOA eMKOCTH , 

/ 
VIMnynbC hi , Hecy w H e HHcj:lopMaUHJO , 3anoMHH8JOTCR a a TOM cnyqae HenocpencTBeHHO no 

Mepe HX llOCTynneHHSI B npeQB8pHTenbHOR n8MSITlf nH60 B CBOe M nepBOH8~8fll::HOM BH Qe 1 

/56 71 
n H 6o npeo6pa3oB aHHbiMH a ~acnoaoA Koa ' ' • B Ka~ecTae T8KOA npeaaapHTenbHoll 

n8MSITH MOryT 6b1Tb HCnOJlb3088Hbl M8I"HKTH8SI neHT81 M8I"HHTH bllt 6apa68K , KHHOJleHT8 

K T , Q , no OKOH~~HHH 3 KCDepKMeHT8 H8KOnJleHH8S! KKcPOpM8UKa o6pa68TbiB8eTCR , T , e , 

PE!CcopTHpoabiB8eT c R no KBHanaM MKOI"oMepHo l"o npocTpa HcTa a . B Ka~ecTae ycTpoa

CTBa 06p 6 6 0 TKK MOmeT 6b1Tb HCnOJlb30B8H 06bJ ~HbiA MHOI"OK8H8flbHblA 8 H 8 JlH3 8TOp CO 

cpaaHHTenbHO He6onbwoA e MKOCTbJO "naMRTH" . P accopTH flOBKa aceA HHcPOPM8UHH npoH3 -

BOQHTCR no ~8CTSIM , 

BTopoA OC06e HHOCT biO T8KOl! CHCTeMbl SIB flSieTCSI TO, ~TO o6pa60TK8 p e3JflbT8TOB 

H3Me~eHHA npOHCXOQHT H e38BHC HMO OT pa60Tbl YHlfK8J1bH blX yCT8HOBOK (peSKTOp, yCKO

pHTenb H T , Jl, ), J1HMHTHPYIOWHX , K8K 11p8BHJ10 1 BpeMSI HenocpeQC TB e HHOI"O 3 KCnepHMeH

T8, 3TO fi03BOnReT npOBOllHTb o6pa60TKy 3KCnepHMeHT8J1bH biX Jl8HHblX p83J1H'IHblM H 

CIIOC068MH 1 no '18CTRM 1 nOBTOpllll OTJleJlbH bJe 3T8nbJ 1 He TepRSI npH B TOM nepSOH8'18nb-

HOI"0 '3KC fle pHMe HT8JlbHOI"O M8TepH8fl8, 

1. CJt CTeM bJ p erwc Tpauint Ha MSrHHTHoA neHTe c pa3 p8BHHB8HHeM CT8THCTHKK 

B Ka'le<.:Tae npenaapaTenbHOA naMRTH 6onbwoA eMKOCTH MHOI"OMepuoa pei"HCTpH

pyiOu..teA CI1CT eMbl B H8J.LJeM CJJy~ae HCnOflb30B8fl8Cb 35 MM M8I"HHTH8SI J1CHT8
1 

38nHCb 

Hll KOTOpyiO MOI"J18 11p01! 3 BOllHTbCSI B BHJle llBOH ~HOI"O ~HCfl8 OJliiOBpeMCIIIIO n o 25 llO

po>KK8 M , 
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13noK-CXCM8 perHCTpHpyiOWCl! CHCTCMhl npCllCTaaneHa HB pHC , 1, 6noKH npeo6paao~ 

88HHSI 1,2,3 npeo6pa3yiOT nOCTynaiOWYIO no 8X0ll8M 1 - 3 HHcpOpM8UHIO 8 llBOH'IHOC 'IHC

no (ll80H'IHbll! KOll ) , YHCnO pa3pSill08 K8>KllOrO H3 6 n OK08 npeo6p83088HH SI M O>K HO H3-

M9HSITb T8K 1 'IT06b l o6wee 'IHCnO p 83pS!ll0B HC npCBbiW8nO 24, 

IIOCKOnbKY KHcpOpM8UHSI1 nocTynaiQW8S! H a BXOll CHCTCMbl 1 CT8THCTH'l9CKH p acnpe

llCneH a 80 apeMeHH 1 TO nocne npellCT8Bfl8HH SI ee B llBOH'IHOM K Olle K HCI\ MO>KCT 6b1Tb 

/89 10 11 / 
npHMCHCH MCTOll wp83 p 8BHH B8HHSI 1 1 1 , 6nOKwp83p8DHHB8HHSI" (pHC, 1 ) fl 03BOnSI-

CT B ll8HHOM Cny'l 89 npOBOllHTb 3801fCb CT8THCTH'ICCKO~ HHcpOpM8UHH H a M8rHHTHYIO 

neH't'y B cPOpMe , 6nH3KOl! K p88HOMCpHO- p8cnpe.aeneHHOl! BO Bp9M9HH 1 'IT0 1 B CBOIO O'IC

pellb1 o6ecne'!JI B 8 9T 38n11Cb H8 neHT Y C npellenbHOit n nOTHOCTbiO H 1 cnellOB8TCnbHO, 

003BOnSieT CO Kp8THTb apeMSI H 8 o6pa60TKy If KOnHlfCCTBO HCnOnb3yCMOit n e HTbl, 

3anH Cb B H8WCM Cny'lae npOH3BOlllfn8Cb npOllOnbHblM nepeMarHHlfH88HHCM npellB8-

pHTCn bHO Ha\.farHH'IC HH Ol! neHTbl no llBYM ypOBHSIM C npOMe>KyTK8MH M C>KllY 3 H 8K8MH 1 

'ITO noaaonHno 3 H B'IHTen b HO ynpocTHTb 6noK C'IHTbiB8HHH c M arHHTHOA neHTbl ( pHc ,1 ) . 

0llHOBp9M9HHO C 380HCbl0 HHcpOpM8UHH npOH380llHn8Cb 38flHCb no OTllCnbHOll llOpO>I<KC 

cny>Ke6Horo cTpo6HpyJOwero HMnynbCa, 

2. 6noK paa paaHHSBHHH 

6nOK p83 p88HHB8HHSI 8 OnHChlB89MOl! CHCT9Me B hlflOn K eH H a peaepC HDHhlX 

~llaHraJOWHX perHcTpax, B ocK oae peaepcHBHoro CllBHraJOwero perHc Tpa ne>KHT cxeMa 

/ 12/ 
OllHOT8KTHO r O CllBHr810WCrO perH CTpa C ynpaanSICMbiM pa3 pSillOM CMKOCTett • Peeep-

CHBHbiC CllBHr810WH 9 perHCTpbl 6nOK8 p83p8BHHB8HHSI B b JnOnHCH b l 8 BHll9 0Tll9nbHblX 

n KHCC K ( pHC , 2) 1 'IKCAO KOTOpblX COOTBCTCTayeT "'HCny llBOH"'HbiX p83PS!lJ:08 BCCX Tpex 

6nOK OB npeo6pa30B8HifSI , llepeHOC KHcpopM8UK K H3 8llpeCHbiX yCTpOitCTB 6nOK08 n p eo6-

p830B8 HHSI B 6nOK pa3 p 8BHHB8HHSI OCyWCCTBnHCTCSI HMnynbC OM 3 8flHCH 1 ccp8 3 HpOB8HHbiM 

C "'BCTOTOl! 100 Kru, 3 T a '18CTOT 8 SIBnHCTCSI T 8KTHPYIOWC A '18C TOTOlt 6nOK8 paapaSHHBa-

HHSI, L 

VfMnynbC bl1 COOTSCTCTByiOWHC " 1 w KB>KllOrO pa3pS!ll8 5nOK8 npeo5p830B8HHSI 1 

OOCTynaiOT H 8 n e p Bbi P. C9pll9'1HHKH CllBHrBIOWHX perHCTpOB cp1 ( pHC,2) 1 nepeBOllS! 

HX B COCTOSIHH9 " 1 " , T8KT08bll\ KMnynbC 380K CH 1 3<lll9p>K8HHbll! H 8 5 MKCC K OTHOCHTCOb

H O HMnynbCOB cp8 3 Hp0BKH 1 nepeHOCHT " 1" H B BTOpH'IHbiC CCpllC'IHHKH If OCB050>Kll89T 

nepabt e ce p lle'IHHKH, TaKHM o6paaoM , nocne OKOH'IBHHH n epeHoca » HcPOPMSUHSI OKB3brBa

eTcH p 83M9WC HHOl! H 8 BTOpbiX C9 p /18'1HHK8 X p e aepCilBHbiX CllBHraJOWHX perHCTpOB cp2 , 
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nocnQ,ayJOW8R 38nl-1Cb HHcpOpM8UHH 8 6nOK p83p8BHHB8HHR rtpOHCXO.OHT rt0.006t!biM >K9 

06p8 30M, C nepe.08H>K9HH9M 38rtHC6HHOll HHcpOpM8UHH H8 Tp9TbH C Cp.09'iHHKH cf>3 (pHC , 2) 

H T , .a. Pe8epcHBHbte c.asHraJOwKe perHCTpbt cnoco6H b l npHHHM8Tb HHCpopMa tHJO 'lepea 

10 MKC9K , 

Bo 8peMR C'iHTbJBSIIHR c peaepcHsHoro c.aaHraJOwero perHcTpa HHcpopM8UKR, 3anH-

C8HH 8R H8 C9p.Q9'iHHK6X cJ)2 -7 cp6 (pHC,2 ) , rtepe.OBHraeTCR 8 o6p8THOM H8rtpa8n9HHH 

cnp a8a Hane8o . BbtXO.OH bt e o6MOTKH , c KOTOPbiX HMnynbCbJ nocTynaJOT 8 6noK aanHcH , 

p83M9W9H bl H8 BTOpbiX C9p.09'1HHK8X cfz (pRe, 2) , T a KT08bte HMnynbCbJ C'iHTbJ88HJHI 

nocT ynaJOT c nepRo.aoM Tr11wr . , KOTOpbt A paaeH MHHHM8rtbHOMY nepRo.ay aanHCH H8 Mar

HHTHyJO neHTy, Jl pH p8311H'IHbiX CKOpOCTRX rt9HTbl B p9)1<HMe H8KOrtn9HHR HHcpOpM8UHH 

9 T O T rtepHO.O MO)KGT perynHp088TbCR T8K, 'lT06bl o6eCrt9'lHTb 38rtHCb C M8KCHM811bHOA 

rtJIOTHOCT biO, B H8W9M cnyttae rtJIOTHOCTb 38rtHCH COCT8BJISIJI8 10 HMrtyJJbCOB H8 MM , 

J..1Mny n bCbl C'iHTbiB8HHsr, K8K H HMnynhCbJ 38rtHCH , cpaaK pyJOT csr qacTOToA 100 Kru, CqK

TbJB 8HHe HHcpOpM 8UHR C perHCTp08 MQ)KQT rtpOH3B0.QHTbC SI JIHWb B TOM Crty'l89 0 9CJIH H 8 

.aaHHblll. cpaaH pyJOWHA HMnynbc He npHXO.OK Tcsr aarrHCb, B npoTHBHOM cnyqae C 'iHTbJB8HK e 

aa.aep>KK aaeTcR .ao cne.ay10wero cpaaHpyJOwero H MnynhCa, 

Pea epCKBHOe C'iHTbJB8HHe noaaonReT yMeH bWRTb o6wee apeMSI sbte o.aa ace.lt RHcpop

M 8UKH K 3 6rtOK 8 p83p8BHHB8HH SI , 

Hartp88 119 HH9 C.OBHr8 HHcp0pM8UHH B perHCTp8X orrpe.aenSI9TCSI COCTORHH9M T pHO.OOB 

nT
1 

H nT
2 

(pHC , 2 ) , 8 pe>KHM9 38rtHCH nT
1 

OTKpbiT IIOCTORHHO, nT
2 

38rtH p 8eTCSI 

HMriYJJbCOM C.OBHr8 H8 Bp9Mil 38pR.06 9MKOCTeA C l -C
5

; 8 p9)KH M9 C'lHTbJBBHHSI , Hao-

6op OT: nT 2 rtOCTOSIHHO OTKpblT, nT 1 38rtHpaeTCSI H8 apeMsr 38pS!.08 9MKOCTeA. HanpH-

Mep, ecnH a 

RHcpOpM8UHH 

B p 9 )KHM9 

C9p.09'lHH KO ¢ 3 38rtHC8H8 " } ", T O OOCrte T8KTOBOrO HMrtyrtbC8 38rtRCb 

rt9p9HOCRTCSI H 8 9M KOCTb C
3

, 6 38T eM 38riHCbiB89TCR 
0

8 C9p.OG'lH HK9 ¢
4

• 

C 'lHTbiB8HHSI HHcpOpM8UHR C <J.:> 3 nep eHOCHTCS! H 8 9MKOCTb C
2 

C rtOCne.ay JO-

W HM 38HeC9HKeM " } " 8 C9p.09'1.HH K ct> 
2

, 

3. EMKOCTb 6noKa p aapae HHBSHHR 

Henocpe.acTa e H HOe npHMeHeHH e MarHRTH o A aanHcH .anSI perHcTpauHH CT8THCTH 'le

cKHx HMrtyrtbCOB H e MO>K9T S!BnS!TbCSI p8UROH8nbHbiM BBH.OY HH3KOlt Cpe.aHeA nnOTHOCTH 

HMrtyrtbCOB H 8 M8rHHTHOM HOCHT9119, Pa3p88HH B8HH9 , B KJIIO'l9HH09 nepe.a 38rtHCbJB8JOWKM 

ycTpOA CT BOM, K CKnJO'I89T 3TOT H9.00CT 8TOK, 
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JlnSI Cl1J'i8SI p88HOMepHOI"O CT£1TiiCTH4eCKOI"O OOCTJO.'lOIHISI 11:-.tJJyllUCOB , 00!..1 KOTO-

pblM Mbl l10 HHM 80M p8 J HOeepOS'ITH00 nOSIBlleHHO B Cpe.aHeM OllHOI"O II T OI"O ,J,e KQ.'III'te

/9 1 J' 
crea HMIIJllbCOO No a mo6t.Je paBHbJe o rpe3KU opeMeHu , KHK u.:~secTHO ' , II C' Jii -

XO.llHMO •1 - 5 3/lOOt-ntH8101UHX "'liC't-teHTOB B p83p8BHHEl8JOLUeM JCTpOi\CTBe . 3ro K01111'10CT!30 

3lleMeHTOB 06eCJJC 4UT rtpH N0 '( 4 0 ,5 noTepJO c'ieTa MCHee 1% 11Jllt , nHa4e roaops:J, 

9TO IT03BOlliiT yeemJ4HTb OllOTIIOCTb 38ITHCI1 HMITyllbCOB H8 M OI" HHTHyJO n e HTY 0 50- 60 pa3 

0603 H8•IOHO opeMH UHK118 OCHOBHOi\ rii:!MSITU npHOOpa) , T OKHM 00 p 1i30M , 

,ll8}Ke OpH T8KOM OTHOCHTe/lbHO 60llbWOM MepTBOM opeMeHH CHCTOMbl Mlli"HIITIIOA perH-

-3 
CTp81lHH

1 
Kl1K 5• 10 COK ('iTO COOTBeTCTByOT 38ITHCI1 .00 10 HMHYflbCOB H ll MM np11 C KO-

pOCTH neHTbl 2 CM a CeK ) 
0 

MO}KHO 38fli1C8Tb .00 100-1 50 CT8THCTH4eCKHX HM11YllbCOB 

8 CeKyH.ay. C T04KI! 3p0 1111'Sl npOC'i9TOB CHCT9Mbl perHCTp8UHH 3 T O 3 KBHB/ll1911TIIO ycrpoli

CTBJ c M epTB hJM apeMeiiOM 80-100 MKCeK, Pa3pllBHHBaHH e K 8 K Obi yMe Hbwaer MepTeoe 

opeMs:J ycrpoAcTaa a 50- 60 pa3, 

llpH HH biX HepaeHoMepuhJX nocTynneHHstx HMnyni>Co e Tpe6oB8Hii e N.1: ~ 0 ,5 6y.aeT 

He.aocTaTO'HihtM , B 3TOM cny 'iae 11eo6xo.aHMast eM KOCTb pa3p8BHHBilJOWero ycrpoltcrea 

.aon}K H 8 onpeaens:JT bCs:J He TOilbKO p a36pocoM cpe.aHero 4HCna No , H O 11 eoaMO}K HO

CTbJO 3anOMHH£1 IIHS1 oT.aenbHbJX epeMeHH bi X OTKllOHeHH A 4H Cen HMnyn bCOB OT No 

PaccMorpuM K 8 K11 e rpe6oaaHHSI cneayer npe.O'bSIBHTb K eMKOCTH paa pae HHBilJOWe

ro JCTpOACT08 ,ll llSI .llBJX HOHOOllOe 48CTO BCTpe48eMbiX CJieKTpOB: 3KCIIOH . HT8 H 

nps:JMOJI"OllbHH K , 

np11 UHKllH4eCKOM noaTope HHH c rrepK o.aoM T 

(pHC. 3) MO}J<eT Xllp8KTCpH30BOTI.>CSI CllellyJOWHMJ.I COOTHOWO HHSIMIC 

T T 
NoT= kNo Se-w- dt 

W=-
_I_ 
en m 

0 

k ::: 
en m 

m. - 1 

r.ae ffi - K03cj)(pHUH e HT OCT8T04HOA HHTeHCHBHOCTH K H0'18l1J Cllf'.llJIO!llero UHKna. 

Y'iHTbJBBSI , 'i TO 4H cno nocrynaJOLUHX HM nyni>COB 

( 1) 

cny 'iaea (.anSI u o pM anbHoro 38KOH8 speMeHu oro pacnpe.aeneHHSI HMnynucoD) .ao .aayx 

KB8Llpo'lTH'iHhiX OWH60K , MO}KHO OUeHHTb e:>.tKOCT!> pU3p8BHHB8JOlllel! CI!CTeM bl ( p ) .llflSI 

Toll c6.1acrH cne KTp& , rae k NoL > 1 0 K8K 
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P= !_ No (t- e- ~) + 2 VNo (1- e--!:. J I 
1+ m. 

t 
1:" (2) 

H a p HC , ·3 nO K 838H8 a emt '>HH a P KllK cpyHKUH51 apeMeHH 

-2 
11 rYl • 3 • 10 • (npH ~TOM ,Q/!51 K OH KpeTHOCTH n p11H51TO 

-2 
.01!51 .aayx cnyq aea rn •10 

T -1 ..... - 3 
'* 10 ceK, (_ • 2,5 ' 10 cex ) . 

H3 npHae.aeH Hbtx coo6pu,"eHHA cne.ayeT, 'ITO il/!51 ~KcnoueHUH BI!bHoro cnexTpa 

nOM K MO Tpe6oa8HH51 No 'L ~ 0,5 38 UHKI! Ht?o6xo .auMo, 'IT06bt 9MKOCTb pa3pOBHKBSJO-

weA C I1 CTI:lMbl 6btl!8 He MellbWe , 'ieM MllKCIIMilll bHOC 3 H 8 'i9HH9 P m Q. l' . ( pHC . 3) , 

B peanbHb tX ycnoaii51X speMeHI!Oe pacnpea e nOliHO HMnynbCoa , KBK n paa1tno , n po

MO.aymtpoDaHo pe30HOHCHbl:.IH OH K S MH , M o>I< HO yCilOB HO npHH51Tb1 'ITO 00.006H ble flHKH 

npe.acTaans:~JOT co6oA paBHbte n pSIMo yro n b liH KH c HHTeHCHBHOCTbJO N oi.. H 3 8HHM 810T 

KB )I<.llbtA no wKa.rte apeM<HIH oTpe30K t t • B aTOM cny'! ae npH coxpaHeHnH cpe.aHeA 

11HT 9 HCHB HOCTH No u paB HOMii!pHO:..t 'IHCne nuKos D.llOI!b WKSI!b t apeMeHI1 11x n p11 ae,aeH~ 

H8SI H HT eHCHBHOCTb MO>KeT 6btTb Bbtpll>h9H8: 

No <=-
i :z. + tl N o 

t1 

r.ae t:z. - HHTepD811bl M9)J,,ay OH K 8 M H , 0 T CIO.llc!l e MKOCTb p83p88HHB8JOLUeA CHCTeMbl 

P = Not,_ + AN, 

Kax OTM e 'ie H o Bbtwe , .aocTaTO'IHO Y 'IH T biBBT b OT KI!OH e HHe a .aae CTBTHCTJt'leCK HX 

OW H 6 KH , T , e, 8 o6weM 811.09 

P ~ No tz +2VNo tl h 
'L (3) 

TaxlfM o0pa30M , y•{eT cpo p M&I p eonbHoro cneKTpa Bbt3bl88eT Heo6xo.aHMOCTb yaenH 'iH

aaT b 9MKOCTb p a3p88HH BtllOLUeA CHCT9Mbl B bllU9 1 'i9M ~TO HMeeT M 9CTO .lli!SI p a a HO

M9pHOrO CT<.ITUCT H'ieCKO r O flOC T yiii!9HKSI KMnyl!bCOB, .llnSI 60/lbWH HCTBB n p K M 9 H9 HH A 

MO>K HO C'IHT8Tb Onp88.ll8HHblM p D 10 - 35. npH a T OM OCT8eT C SI B C Hile Tpe 6 0B8HH e 

N. 't 4 0 ,5. 
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Tt~ KOe K Ol!H'JeCTBO 3l!eM e HT08 p a3p8BHH 0 8 lOU..lOU CHC TeM b l 0 0 380l!IH' p e rH C TpHp0 8 8 T b 

C 11pOC 'le T 8 MH MeHee l-2% OHKH C HHT9 HCHBHOCTbl0 1 60l!bW9A '19 M C p 9 .0HHfl HHTe HCII8-

H OCTb No 0 OT .O BYX .00 LlBS.OUSTH pa3 C HHT9 pD8118MH M9>K .Oy HH MH OT 5 'f: .ao 

30 1:" • flpH MeHbWHX IIHT9 HCHBHOCTfiX HHT9 pB8l!bl MOryT 6b1Tb COOTB9TCTB9 HHO YM9Hb-

weHbr . 

B npe.a e nbHOM cnyqae wY3 Korow cneKTpa npu UHKl!H'IecKoA pa6oTe c nepuo.aoM T 1 

Kor.aa 38 epe Mfl t n OCTynae T BCe K011H'I9CT BO no.ane.>KSWHX perKC Tp8UKH HM-

ny l bCOB, cpe .oHnn KHTeHCHBHOCT b KOTOpb!X No , e MKOCTb paapaeHKB&lOWel! CKCT9 Mbr 

.QOl!>KHS 6b1Tb 

( 4 ) 

flpOC'19 T bl 6nO K OB BXO.QHOit 'IS CTK perKC TpHpylOWel! CKCT9 Mbl H8 MSrHKTHOl! l19HT9 

C p83p8BHH88HHeM CTSTKCTHKH MOryT 6hlTb OUeHeHhl 06hl'IHhlMK CTSTKCTH'I9CKHMH MeTo

/14 / 
.QSMH ; K C KC T 9 Me p e r HCTp8UiiK C paapSBliHBSHHeM, BKlll0'19 HHbiM l10Cl19 BXO.QHOl! 

/9 13/ 
'18CTH 0 MoryT 6b!Tb npHMC HRMb l C TSTHCTH'I9CKHe 38K0Hb1 1 p8CCMOTp9HHble B 

0 
1 no-

CKOllbKY MepTBOe Bp9 Mfl C06CTB9HHO MSf'HHTHOl! 380HCH MHOf'O 60llbW9 MepTBOrO apeMe

HH npe.Obi.OyWHX 6110KOB. 

B Hawe M cnyqae 'IKCl!O s n e MeHTOO naMfiTH e 6noKe pa3paaHHB8HHH 6hlno ehl6paHo 

K 3 ycnoeHl! p e rHcTpauHH OTHOCHTe nbHO paaHOMepH o ro cne KTpa. O.oH&KO exaMS pa3 pae

HHB8HHH no TKny c.oeHra10wero perucTpa .aonycKaeT 6ea aee.aeHHH .aononHK TenbHhrx 

u e nel! p e r e HepauHK yeenH'IeHHe 'IKCna H'lee K naMHTH .ao 10-1 2 nyTeM npocToro .oo6ae-

n e HHH C9p.Q9'1HHKOB ( <f>7, <Ps, cp9 K T • .O . pHC. 2) . 

4. Pac npen e neHH e H»cbo pMaUHH n o KaHan a M 

flpKMeH9HK9 MHOrO.OOpO>K9 '1HOl! 3 8nHCH 00380/IfleT np8KTH'I9CKH HeorpSHH'It!HHO 

yeenH'IHTb 'IHCno KaHanoe perHC TpHpy!OWeA C HCTeMbi. T a K, npH 25- .aopo>Ke'IHOA aanHCK 

25 
MO>KHO HM9Tb (2 -1 ) KSH8l!OB 1 'ITO COCT8B l!HeT n pHMepHO 32 MKlll!HOHS K8H8l!OB . 

Jlp8KTH'I9CK8fl pe8l!H3 8UHfl T8KOrO K011H'I9CTB8 K8H8110B MHOf'OM9pHOl! CKCTeMbl 

CBH38H8 1 B n e pBylO Oqepe.Ob1 CO Bp9M9 H9M 06pa60 TKH H Bb!BO.QOM OOl1Y'189M biX peaynb

T8TOB. EcnK o6oaH8'1HTb o6wee 'IHcno KaHanoe perucTpHpytOwe A cHcTeMbr qepe3 M 
'IHCno KaHan o e copTHpytOwero y c Tpo l!c Tea ( pHc. 1 ) 'lepe3 M coprn., , TO oueHKy 'IHCna 
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K8H8JlOB M HoroMepttoa CHCTCM bl :.tO >J< HO nposeCT H H3 cnenyiOWHX coo6pa:>~<9HHA, Bo-nep

BbiX, CKOpOCTb naH >J<CHH Sl MllrHI11'HOII neiiTbl npH o6pa60TKe HHtjJOpM8UHK MO>I<91' Obl1'b 

s COTHH paa 6ontwe , He:>~<enH npu perHCTpauHH . Bo-sTOpbtX , apeMSI na o6pa60TKY uH

cpopM 8UHH He C BSI38HO C pa60TOII pe8 K1'0p8, YCK0pHT9Jlll H T.n. H fi03TOMY MO>J<eT npe

Bb1W8Tb speMSI K 3MepeHHSI . 8 3 1'0M Ci1J'i89 cnpasennHBO COOTHOWeHHe 

M = k,·kz.·McopT . 
(5) 

3necb K
1

- oTHOW 9 HH e c KopocTH n eHTbi npw o6pa6oTKe K cKopocTH nettTbl npH p erH

cTpauHK; K
2

- oTnowet!l1 e apeMeHH , OTsonHMoro Ha o6pa6oTKY ace! oaperHCTpwpyeMo~ 

HHcp0pM8UHK, K BpeMelt1 H 3 M9paHHA. 

BenK'f.HHa K 03<PcPHUH a HT8 K 
1 

6ea oco6oro Tpyna M O>KeT 6bJTb 100 H 6onee , TBK 

'!.TO npH Bp9M9HH o6pa60TKH , p88HOM Bp9M9HH H3Mepe1HI SI, JB9J1H'f.911He 'iHCJ18 K8118JlOB 

MHOrOM9pHOA CKC1'9M bl M O>K9T H8 nBS n o psrnKa H 6onee n peBbJW8Tb 'f. II CJlO K8118i10B COpTK-

pyiOW9rO ycTp0ACTB 8 . 

5. B btson naHHbi X 

CywecTBYIOWK e MeTonbJ B bte ona p eay nbT8T OB 3 KcnepKMeHTOB c MHoroKaHanb-

HbiX 8H8JlH38TO p OB 1'8KK9 K 8K na'f.8Tb H 8 6yMary B 'f.HCilOBOA cPOpMe , 8B1'0M81'11 'i9CK09 

B bl 'f.9p'I.HB8HK9 rpacpKKOB K T , n . C1'8HOBSITCSI M8Jl03cP<PeKTHBHblMH B cnyqae, KOrna 'f.HCilO 

K8H8J10B perHCTpKpyiOWHX CHCT9M np9BbiW89T H9CKOJlbKO T blCSI 'f. . 

AsTOM8TK'ieCKOe nepcpopH p0B8HH9 H8 KHHOIIJle HKY HilH H 8 K8pT~ B OH8'f.HTailbHOA 

CT9119HH ynpo woeT o6pa60TKy 3KCnepHMeHT8JlbH~X n8HH~X npH JCilODHH HCI10Jlb30B8HHSI 

B~'f.HCJ1HT9JlbH~X M8WHH , 0nH8KO M 9 TOT MeTOn CT8HOBHTCSI M8Jl09¢cpeKTHBH~M llpH 

MHOrOM9pH~X HOM9 paHHSIX C 'f.HCJlOM K8H8J10B neCSITKH H COTHH TWCSI'f. , fiOCKOilbKY Tpe -

6yeT o6p8W9HHSI C 'l.p93M9pHO 60ilbWMM KOJlH'f.eCTBOM neHTbl ( K JlK K8pT ) H OWyTHMO 

60ilbWKM BpeMeH9M BbiBOna 11Hcp0pM8UHK H 3 COpTHpyiOW9rO ycTpOI\CTB8 H BBOn8 ee B 

Bbl'f.KCJlHTeilbHJIO M8WKHJ • 

B H aweA CHCTeMe ( pKc. 1 ) npenycMoTpeHbi nsa cnoco6a Bbteona KHcpopMSUHK, no

BbiW810WHe g<tJcpeKTKBH OCTb o6pa60TKK pe3yilbT8TOB K 3M9p9HKSI, flepBbiA H 3 HHX npen

H83H8'1.9H nnsr BK3 y8nbHOII OU9H KK K py'I.HOI\ o6pa60TKK , 

npene a pK1'9JlbHO B biBOnSITCSI naHHbie , C001'B9TCTByiOWK 9 HttTerp8ilbHOMy pacnpe

neneHK IO KH¢opM8UHH s o TnenhHbiX y'laCTKax cneKTpa. HanpHMep, npn AMnnHTyn H o -
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apeMeHHb!X HOMepeHHSIX BbJBOllKTCR BpeMCHHOI! C lleKTp 1 npoCyMMKp08 8 HHbllt no BCeM HllH 

r pynne aMnllHTYllHbiX KaHanoa. AHanorK'I{HbiM o6pa 30M MO>KHO BbJBeCTK aMnllKTYllHbll! 

CneKTp, npOCYMMKp088HHbllt nO BCeM HllH llO rpynne epeMeHHbiX K8H8110B. no 3TK M HH

Terp81lbHbiM cne KTp8M npOHOBOllHTCSI BH3J81lbH8SI OUeHK8 H Bb16Hp810TCSI rpynnbl K8H8-

11081 llO KOTOpblM abiaOllHTCSI n011H8R KHcf30pM8UKSI. T8KOlt B biaOll ll03B011ReT 3H8'1{KTellb

HO COKp8TKTb apeMR H8 o6pa60TKY 38 C 'leT yMeHbWeHHSI BbiBOllKMblX LHlHHbl X ( 'I{TO 

aKaHaaneHTHO yaenK'Ie ltHJO K
2 

a cooTHOWeHHH 5). 

BTopolt CllOC06 BWBOll8 ll8HHWX 38K1110'1{8eTC H B HenocpellCTBeHHOlt CBR3H COpTK

pyJOWef'O ycTpOltCTaa C Bbi'IHCilKTellbHOlt M8WKHOA. V1Hcf30pM8UKSI H3 COpTHpyJOWero 

y CTpOitCTB8 nepeaaeTCSI 8 aTOM cnyqae no K a6e1110 80 B HeWHIOIO ll8Ml1Tb B bi'IKCilHTenb

HOit M8WHHbl , KOTOpOI! nopy'l8eTCll BCll ll81lbHeltW8SI o6pa60TK8 aKCnepKMeH T 81lbHbiX 

ll8HHbiX. B aTOM cnyqae KOHTpOilb CO CTOpOHbl a KcnepKMeHT8TOp8 38 pe3 yllbT8T8MK 

K3MepeHuit ocywecTanSJeTcll no HHTerpanbHbiM KllH oTaenbHbiM '18CTHbJM cneKTpaM. Bbr

aoa >Ke a cell KHcf3opM8UKH 8 SIBHOM BHlle He npOH380llHTCSI. 

6. MeTOJJ. npeJJ.a8pKTellbHoro OT6opa 

8 XOJJ.e B blllOilHeHHSI OUHC8HHOlt BbJWe MIIOf'OMepHOA CHCTe Mbl (pKC.l ) npOBOllH 

IlHCb 06Cy>KJJ.9HHSI llpyrHX 6noK-CXeM MHOI'OJJ.OpO>Ke'I{H Oit 38llHCH HH¢OpM8 UHH H a Mar

HHTIIYIO neHTY. 

0llHHM K 3 Hey ll06CTB CHCTeMbl ( pHc. l ) S!BilSieT CH TO, 'ITO a npouecce COpTHpOBKH 

HH¢opM8UHH 0 38llHC8HHOI! H8 119HTe, npHXOJJ.KT CH HeCKOilbKO pa3 UOaTOpHO nepeM8TbJB8Tb 

neHTy c TeM, 'IT06bl no qacTllM paccopTHpoaaTb ace aaHHbxe. Mo>KHO nepeHeCTK npouecc 

rpynnOB Of'O pacnpeJJ.elleHHSI H 3 UHK118 C 'IHTbiBSHK H 8 UH Kil perHCTp8UHH 1 'ITO 3H8'1KTellb

HO co KpaTHT llllKHY onpawKaaeMoA neHTbi JJ.IlH KS>KJJ.OII rpynnbi . EnoK-cxeMa llllH aTo-

ro cny'laR npeJJ.cTaaneHa Ha pHc . 4 . 

llpK TSKOM p OJJ.e pa60Tbl p8UKOH81lbHO B eCTK 38llKCb K8>Kll0A rpynnbJ K8H8110a 

H8 CBOIO neHTy. TaK K 8 K HH¢OpM8UKH K8>Kll0 11 rpynnbl HeCeT '18CTb ll8HHblX BCelt HH

cf30pM 8UHH nO BXOJJ.y npH60pa, TO a 3TOM cnyqae MO>K HO 11K60 llOHK>KSTb CKOpOCTb 

MS['HHTHOII n e HTbl K8>KJJ.Olt rpynnbJ 1 11H60 yaenKqHTb Cp9llHee 'IHCilO H MUJilbCOB H 8 axo

ae npH6op8. OaH a K o CK C TeMa rpynno a o lt 3anKCH npH napannenbH Olt perKCTpauHH acex 

pa3pllll0B OllHOBpeMeHHO Tpe6ye T CHilbHOr O YCilO>KHeHHH 38nHCbiB810We lt CHCT9Mbl. 

BBHJJ.Y a Toro paUH OHSilbHO BeCTH rpynnOByJO 381IHCb IIOC119 JJ.OB8T91lbCKKM KOllOM1 OTBOJJ.H 
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nnSI K8>KnOA rpynllbl K8118110B CBOIO neyxnopO:>t<e'iHYIO CI1CTeMy 3011 11CH , JlnSI 3TOJ"O 

CllYY8Sl CKOpOCTb neHTW n p H 30nHCH nllSI COXp8HCHHSI npe~Hero MCpTBOf'O opeMeHII 

nOll:>t< H8 6b1Tb yeelln 'le Ha H8 'fi!C.'lO p 83pS!n OB , n paKTH'i eC KH Hy :>t<HO nSITn- ceMH Kp8 THOe 

yB91lH'IeHHe C KOpOCTH neHTbl K8 >Knol! rpynnbl, BBHny 38nHCH no llSITH-CeMII p83 pS!nOB 

nocnenC?BaTell bHO Ha Ka :>t<non .nopo:>t<Ke . 

llpHMeiiSISI MII Of'OnopO >Ke'iHYIO 38nltCb0 nnH KOTOpO I! ocyuteCTB119H8 npeneapH-

TellbHASI COpTHpOOK8 110 rpyunaM K8H81lOB, MQ)KHO n onHSIT b c p enHIOIO 'i8CTOTy HMnynb

COB 118 axone 11p1160p0 , llnS! paBHOMepHO pacnpe.nene HH OI! C T8TIICTHKH C 'ie T a riO K8Ha-

118M yB91lH'I9 11119 '!llCTOTbl 11Mily1lbCOB H8 Bxone MO>Ke T 6b1Tb nponopuHOH81lbHbiM 'iHCllY 

rpynn KllH8110B, 

7 . KoHcTpyKTHBHbie oco6eHHOCTH 

8 na60p8 T OpHH Hei!TpOHHOI! ¢k3HKH 06benH HeHHOJ"O HHCTHTy~a SlnepHWX HCC1leno

B8HHA 6blll BblllOllHeH M8KeT MHOI"OMepHOI! perHCTpHpyiOLUeA CHCTeM bl H 8 M8f'HHTHOll 

lleHTe no CX9M9 pHC, 1, 8 K8'1eCTBe COpTHpyiOwero ycTpOI!CT Bll HCnOllb30B81lCSI 10 2 4 - x 

1 10/ 
K8H81lbH biA attanH 38TOp c naMS!T biO tta ¢eppHTOBbiX c e pne'iHH'Kax • H a MaKeTe 

6binH 3 KCnepHM9HT81lbHO n p oeepeHbl OCHOBHble n8p8Me Tpbl T8KOA C HCTeMbl , 

8 H8CTOSILU9e apeMSI 38BepwaeTCSI nonroTOBK8 3 KCnepHMeHT81lbHbiX p 860T no H3y

'leHHIO cneKTpOB f' 8 MM8-11Y'19ll , B03HHK810LUHX npH 38XB8T9 H91!Tp0HOB p8311H'IHOA 9Hep

f'HH o 8 9TOM CllyYae 6ynyT HCn01lb30B8Hbl 1024 epeMeHH biX K 8 H8118 If 128 8MnllHTYllHbiX1 

T,e . !ICSI CHCT9M8 6yneT HMeTb 1 28000 K8H8110B, 

nepB bl l! 6/lO K npeo6p83088HHSI (puc,} ) BblnOilH9H no 6noK-CX9M9 8H8110f'H 'IHbiX 

6noKOB epeMGHHbiX MHoroKauanbH biX auanH38Topos. 8TopoA 6no K npeo6pa30B8HHSI npen -

H83H8'19H nnSI npeo6p83088HHSI 8MnllHTynbl HMnyllbC8 B naOH'IHblA KOn n o H3 B9CTHOMY 

npHHUHny 8unKHHCOH8. TpeTHA 6noK npeo6p830B8HHSI npenHa3H 8 '19H llllR 38nHCH np113-

H8K8 npoeOnHMOf'O 9KCnepHM9HT8, 

CKopoCTb MarHHTHOA neHTbi npH perHcTpauHH Bh16paHa 2 eM s ceKyH.ny, 'iTO o6e

cneq neaeT npH npHM9 H9HHH 61lOK8 pS3p8BHHB8HHSI C 5 - 10 9119M9HT8MH p83 p9W 810LUee. 

apeMR n o axony 100 MKCeK. H ecKOllbKO M9Hbwee speMSI Tpe6 yeTCR H a npeo6pa3oaa

HHe 8MnllKTyn bl 8 KOll BO BTOpOM 61lOK9 npeo6p830B8HHSI, 

nporpaMM8 o6pa60TKH 3KCnepHM9HT 81lbHblX naHHbiX C M8f'HKTHOA 119HTbl nOCTp09H8 

T8KHM o6p830M
0 

'iTO 1103BOI1Sl9T OT6Hp8Tb npenaapHTellbH b19 p e3yllbTOTbl nyTeM B biBOna 
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aocbMH 128 -Mu xaHanbll btx aMnm-ITYLlHbtX cnexTpa aa OLlH H nporoH neHTbl . Ka>KnbtA H 3 

T8KKX 8Ml1nKTYL1HbiX ClleKTp Oil COOTBeTCTByeT Bp9M9HHOMy IIHTepaany, Bb1p8>KeHKOMy 

128-10 a peMeHHblMK xaHanaMK . I lpennonaraeTcSJ, 'ITO nocne arta yanbHOA oueHxH 9THX 

rpynn pea ynbTSTb t npenaapHTellbHO.H o6pa6oTKH c 1024-x xaHallbHOro aH811H3aTopa 

6y LlYT B b iBOLlKTCst uenocpenCTBeiiHO e :v~aw Hny " KHes" no x a6en10. 

3 a x n 10 q e H If e 

npHMeHeHHe M 8rHHTHOI\ 119HTbl B MHOrOMepHbiX perHCTpHpyiOWHX CHCT9M8X 

noaeonSJeT 3 HS'IHTenbHO yae nH'IHTb tf.Hcno xaaanoa TSKHX cHcTeM, Hcno n baoe aHH e npHK

UHna "p83p8BHHBAHHSI" CT8THCTHKH 1 C Llpyrol!: CTOpOHbl , l1038011SJ9T CHH3HTb MepTBOe 

BpeMSJ !10 BXOLly CHCT eMbl , I1pH611H3HB ero, I1p8 KTH'l9CKH 1 K M e pTBO M y apeMeHH COBpe 

MeK HbiX MHOrOK8H8nbHbiX 8Ml111HTY L1K blX 8H811H 38TOp OB, 3H8tf.HT911bHOe tf.HCIIO K8H8110B, 

OTHOCHTe ll bHO M 81109 MepTBOe Bp9MSJ npn C p 8BHHT911bH O H9Cl10>KHOM 06opyL1088HHH Bbi 

LlBHrSIDT perHCTpHpyiOWH e CHCTeMbl 118 M SrHHTKOA l19KT9 B tf.HCllO nepcneKTK B HbiX I1pH -

6opoa COBp9M 9 HH OA 9 KCI1epHM9HT811bHOI\ SIL19pHOA ¢H3HKH, 

Pa60T8 6bll18 H8'1.8T8 B fla6op8TOpHH Hei\TpOKKOA ¢H3HKH 06b9LlHH9KKOrO H HCTH 

TyTa SJLlepK blX HCClleLlOB8HHA 110 llP9LlllO>KeHHIO ¢ . fl , WanHpO , KOTOpOMy 88T0pb1 Bblpa

>1<8\<)T CBOIO !1pH3 H 8 T ellbHOCTb, 
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3 : 5 @ }- 0 
PHC . 1 

6noK-cxeM8 per'HCTpHpyJOWeA CHCTeMbl H8 M8r'HKTHO A neuTe C pa3p88HH88HHeM 

CT8THCTKKII. 1 ,2 ,3 - 6nOKK npeo6p83088HHSI, 4 - p83 p88HH88JOWee ycT pOACTBO, 
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