
061,E~HHEHHYA HHCTHTYT ff~PHYX HCCJIE.l(OBAHHA 

M- si1 

MEP3JI.HKOB 
Cepreti: HaaHOBHq 

CHCTEMbl 

Y ,LJ;K 539.1.075 

13-85-684 

MHOrOMEPHoro CTIEKTPOMETPHqEcKoro AHARH3A 
H TIPE~BAPHTERbHOro OTBOPA COBblTHtt 

~RH HCCRE,LJ;OBAHHtt 83AHMO,LJ;EttCTBHtt qACTHU 
HH3KHX 3HEPrtttt HA YCKOPHTERE 

CneI..V1aJibHOCTb 0 1.04.01 - 3KCnepHMeHT aJibHaH q>H3HKa 

AsTopecpepaT AHCCepTaQHH Ha COHCK8HHe yqeHoA CTeneHH 

K8HnHA8T8 TeXHffqeCKHX H8YK 



Pa6oTa BWIOJIHeHa B .IIa6opaTOpmi: .s:ztepmcr IIp06JieM 

06~e,ll;IDieHHoro imcTl!TJTa .s:ztepm,oc HCCJie.t(o:samtl. 

Hayq:HHil J>YXOBO,ll;H'l'eJll, 

,l(OKTOp qiH3l!llto-MaTeMaTJA8CltBX Hayx, 
npoqieccop 

{)qmnram,Hl:le OmIOH8HTl:l: 

,l(OKTOP T8XJDl1!8CltBX Hayx, npoipeccop 

KaJWl.ltaT T8XHJiA8CltBX Haylt, 
cTapiml.Hayq:HHI CO'l'py,l(BHR 

D.K.AltHMoB 

A.Il.IbtTOB1(1J 

E.B.~qll'.JIOB 

Be,Ity111ee HayqH~JIICCJI8,l(OB8T.8Jll,CKOe yqpex,n:eHHe: · l1HC'ffl'l'YT 

qiH3:rntll Bl:lCOltBX aHepr:d (CepnyxoB). 

3ennn'a ·.I(l!lccepT8Il,lD'[ cocToKTcJi "--" _____ I985 r. 

B _____ qac. Ha sace,1(8HD cn8ll;T[8JlllsltpOBaHHOro CoBeTa 

l(-047~0I.03 IIpll Jia6opaTOpmi: ,or;epma: IIp06JI8M 06"D8.I(l!IH8HHOrO 

BHC'nITfT8 ,or;epma: JIICCJie,n:OBS.Hd, r.~6Ha MOCKOBCitOI 06JiacTJ11 • 

ABTopeqiepaT pasoCJiaH "-" _______ I985 r. 

. C .I(l!ICC8P'faD;H8:I MOZHO 03HaEOMKTDCJi B 6J116JDIOT8K8 omm. 

YqeHHft C8KpeT8pD Cll8D;H8JD!3HpOBSHHOro·COB8T8 

,l(OETOp qlH3l!llt0-M8.T8MaTJAeCKHX Haylt ID.A.fe.TYCOB · 

co>;! 

OHUAH XAPAKTEPMCTHKA PAEOT!l 

ARzyaJII,HOCTD npo6JI8MH. PerneHRe llllip0Koro Kpyra 38,l(aq B O6JI8CTH 
qlli3RKR npoM8JltYTO~HX H Hll3KIDC 3Heprnli HepaspHBHO CBJl38HO B H8CTOsi:mee 
Bp8MJi C CO3,1{8Hll8M MHOro~eJieBHX KOMIL7.[8KCHHX qlli3HqecKIDC YCT8HOBOK, oc
H81ll8HHHX CRCT8M8MH MHOrOMepHoro aMIIJmTy~oro H BpeMeHHOro 8HaJill38. 

B Jia6opaTOpllll SI.It8PHHX npo6JieM Ollilli C 1970 r. B8,llYTCJI pa6OTII no CO3,ll8-
HID!l amrapaTHoro R nporpaMMHoro o6ecneqeHRJI TaKRX cncTeM, npe~asHa
qeHHHX ~ qil!3HqecKIDC YCT8HOBOK, pa6OT8Xl!llllX Ha M83OHHOM ll npoTOHHOM 
n~x Hll3KIIX 3Heprd CllHXpOD;HKJIOTpoHa. 

Oco6eHHOCTSIMH 3TIDC nyqKOB JIBJIJie.TCJI H8Jmtllle B HIDC qacT~ pasHoro 
TRlla, HO O,llllH8KOBHX no RMnyJII,cy, H 3HaqnT8Jll,H8JI pacXO,llllMOCTh. )J.rrJI BII
,lleJI8HHJI ll3 COCT8B8 nyqK8 qacT~ onpe,lleJieHHoro Tnna ll npe,llB8pHT8JII,HO
ro OT6Opa CO6IITH:ll BO3HHK88T Heo6XO,llllMOCTh B npRMeHeHHH Cil8ll;lI8Jll,HHX 
CllCTeM 8MllJIRTy)UIOro ll BpeMeHHoro 8H8.1Ill38. 

L(eJII,!l pa6oT, COCT8BllilllIIIX ,llllCCepTall;lill, 6HJI8 paspa6oTKS H BHe,llpe
HRe CllCTeM npe,llB8pllT8Jll,HOro OT6opa co6HTH:ll H MHOroMepHoro 8MilJmTY.ll

HOro ll BpeMeHHOrO 8H8Jill38 ~ psma qlli3li'I8CKIDC YCT8HOBOK, pa60T8IOII1HX 
Ha nyqKSX CllHXp0D;HKJIOTpOHOB .IDlII Ollilli ll .lilim AH CCCP. 

IlpH CO3,ll8HHR ,ll8HHHX H3M8l)HT8Jll,HlIX CRCTeM Tpe6OB8JIOCh pernnTh 
CJI8,IlYIOOjll8 OCHOBHII8 sa,n;aqn: 

a) paspa6OT8Th Ha6op ynpaBJIJieMHX 3BM MO,l{yJiett 8MllJIRTY~Ott ll Bpe
M8HHO:ll cneKTp0MeTpllH, Ol)H8HTHp0B8HHHX Ha pa6oTy B CllCTeMax MHOrOMep
HOro aHaJmsa; 

6) paspa6oTaTh Ha6op MO,llYJie:ll ,llJIJI cncTeM npe,llBapRTe.lihHoro oT6opa 
coeluTnli; 

B) CO3,ll8Tb H8 OCHOBe paspa60T8HHUX MO,l{yJie:ll CRCT8MII MHOrOMe:pHoro 
aHaJillsa n npe,llBBpllTeJII,Horo OT6opa co6h!Td HeKOTOPHX qMsli'IeCKRX ycTa
HOBOK; 

r) paspa6OT8Th IIpOrpaMMY ~cqnTIIB8HllJI IDiqJOpv!8ll;lill B CRCTeMe .llBY-
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MepHoro 8H8JIII38 YCTaHOBIW, np8.IJ;H83HaqeHHOtt .n;llH R3yqemm M830peHTre
HOBCKIDC cneKTp0B. 

HarmaR HOBR3Ha pa6oT, COCT8BRBl:mx .mi:ccepTrumro, 3aKJil!Jtl88TCH B 
CJI8.Izy10Ul8M: 

a) BUpa60TaH no,nxo.n; K IlOCTpoemro ynpBBJ.UI8MHX 3BM ClleKTpoMeTpH
qecIGIX MO,n;y.nett, OpR8HTRp0BaHHHX Ha pa6oTy B CllCTeMa:x: MHOrOMepHoro·aHa
Jill3a; 

6) JJpeAJIOE8B • peaJIJ[SOBSB BOBBI cnoco6-yuem,meHl!Jl .ltJl4XIiepemnr
SJI&Hol ae.mme1HocTJ1 .1tJ3YXCTYil8H'18THX aHaJioro-In1gJ,POBHX npeo6pasoBa.Te
.nel; 

B) npe~OJteB H BH8)ij)ElH HOBHI cnoco6 IIOC'l'p08HU m:O,ItllOro xacmi.zta 
ifx>pmp0B8.TeJI8!.,n.m Bpell8BBO! IIplmlmXH &ny.11:t,COB, 

r) npewroeB x pe8JD[SOBBH aomd cuoco6 npeo6paso_Jl8BJIU! Bpe11emnu: 
BBT8pB8.lIOB B ~BOI XO:Jt, . 

.Jt) IIJ)8.It.lIO.eB BOBBI IIO,ltX0,11; K IIOCTp08BDI 88PRJt(),zyll02'Bll'l'eJWna: 
JJpeJtY'CJ1lJJ1TeJI81 ,n.n:R :Jt8T8l't'l'OpoB 118.lIHX 811ltOCTel~ 

Bumeµasamrae OIIOCOCSH IIOCTpOemm CJ:811 88llllllQ8HH TpeU BB'l'OpolalllB 
CBB;lt8T8.l[I,CTBaJGt. 

IlpaltmecJtaJt U8HHOC'1'l, pa<SOT, COC'P8'8mDJll: Jtl{CC8pT8Inll), COCTOH'l' B 
TOIi, 11TO: 

a) Ba iplsnecl!CIIX JCTSHOBKSX, AJI.fJ KO'l'Opra 8BT0poll (SSJD( COSJt8BH 
OIIIICaHBHe B :Jt][CC8pTaD;IIH CKC'l'811H 111Bor011epaoro 8H8JIJI88 ][ JJil8.1?38-l)KT8Jll,
HOro oT6opa co<SHTd, IIpOB8:Jt8Ba C8pll.ll 8ltCII8plllleBTOB Ba Cl!BXpoitllltlIOTpO-
Bax .mm OHHH ll .1IHf.ll; 

6) paspa60T8BJI8a 8B'l'Opoll 8JIII8p8.T,Ypa BCIIOJII,8f8TOJI B OHHJII, ~H, ' 
JIIDI~ AH CCCP ,llilli AH CCCP ,PMH8BOM mICTHTYT8 llM.B.r .Xnomma(.rremmrpa,u;), 
a 'l'a.Rllt8 B PJm8 nay,.nmx D;8HTpOB ,IU>yrwt C'l'pan-y,mcTmm; Ollilli (r.ILP,HPE); 

B) JJpe:JtOTa.BJieBBHe B Bel 8Jl8lt'l'p0BBH811O,JIJ',D o<SeOII8118BH Beo6xo,1t11-
11101 JtOKYJfeBTSJUlel ][ l!YD;yCX8MCJI 118.llDIIO[ JiapTBJD,Dr 0JIH1'mlll IIpODBO,ll;C'l'-
BOII OHHH. ' 

lggn;pPJS: 11 anpo6anp padom. 0oBOBBHe pesy.U.T8Tl,I pa<SoT, COCTa
BIIBDBX :Jt][OC8pT8D;DI, Jt(IJtJRUtNll8Jl][CI. Ball K I lfea,eyBap0,It!IHX CDIIOSmyllSX 
IIO Jtlt8J;BOI 8JI8E'rpoBBJte B llapBe (1978 r.) K Jij,e3Jt8B8 (1980 r.), BB 
Jlcecomma: C0Bell8Bl[IIX IIO aB'l'OIISTD~ Hay,umx KOCJI8,1tOBIUIBI B Amfa
ffl (1978 r.), Klle:ee (1976 r. • 1979 r.) • oJJY(l.mtoBaBH B pa6o'1'8X 
/I.-17/ K 11BCfftmO B /I.8-20/ • . 

C-rp.yMnMt pocemmmr • ee od,,e11. Jlsccep-r&D,U cocoro:a:or :n BB8.1te
DJ1, 11eTHpeX r.ll8B, S8JtJl11118HHJ1, D:pll(J!OaeBKI • CII11cm KCJIOJII,SO:BaBJIOI .m
-repa'l'YJll. Olla co.1tepuor 122 cTp8Blltl,l, 8 Tac1llmt • 24: pacymca. Cmroo1t 
JDIT8pa'f11B B801JB'l'HJ!a8T II5 Jl8D8B01!8DI. 
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COll.EPIAHHE JOiCCEPTAUHK 

Bo BB8,IJ:8Hlm ifx>p,,y.llllpymCJI neJII, pa6om, 8ltTy8JIJ,BOCT:& T8MH, BOBHS
Ha B SBa~eBHe II<>.nyqemna: pesynTa'l'OB. 

rJIB.Ba. l SIBJUI8'l'CS: o6SOJ;EOI. B Bel p8.CCIIIO'l'p8Hll OCBOBBHe 8'1'8IIl:I pas
BIITHJI Cl1IC'l'811 JJil8:JtBSPB'l'8.III,H0rO O'f<Sopa co6H'l'd II MHOr0M8p!tOro CII81tTp0-
118'l'plA8CXOro 8HSJI)[S8, a 'f8ltJ[8 OJIBCaH. IIO)OtO.Jt K IIOCTp08HBD 8JI8K'l'p0HBHX 
IIIO:JtY'Jl81 'l'aXHX CBCT8M. OcBOBBHe JIOJIOJ[8HJUI STOro IIO,IJ;XO:JtQ IIIOEIO Ci!X>JMY
JIZpoBSTI, CJ18JtYDIID1 o<SpasOM • 

a) Cmcr:poBBoe npeo6pa30BaHHe BXO,It!IHX 8HMOroBHX CIII'HaJIOB npeo6-
paSOBS.T8JrJDOt Ocy!ll8CTBJ.Ul:8TCS: m:o;ltSllltllM B BX KOB.cTpyKIJ,lw CII8IJ,HaJil,HlBI JIO
rK'ieCXHiil ys.no11 "Me~emwe coma,u;eBBR". 3-ro-r yse.n JmCSo paspemaeT upo
,11;oneBHe upeoCSpasoBBm111 IIpB HaJIR1nDI BH811Iltero cHI'Ha.na, JJJI<So upe1tpa!ll8.
e'l' ero IlpB OTcy'l'CTBHB ,ItBHHOro CJ!I'HSJia. 

Paspelll8llltd CHI'HSJI q>OJNl!PY8TCJI BHenmett cxeMol COBlla:JteHBI •. Ha KO
'l'OpyJ) 110:JtY'.DB CBOT8W IIOCWI811T Cl!I'B8JilI O Ba'IJSJie npeo6pa30B8.DJI. TmtBII 
oCSpasOM IIpOHSBO;JtHTCJI o'l'6op coCSum, .n.m ltOTOpH:X MOM8H'l'H Ha-.:mJia upeo6-
pa30:aamt.R: B 110,JIJ'~ JIBJL/m'l'CJI xoppeJIBpoBSBHmm. 

YIIpallJleHBe OT 9111 paspem8Jlltl!M Bpe11_eHe111 BH8111Bel cxew COBna:JteBBI' 
H BpeM8HeM ou,namm MO,JIJ'JI8M paspemaD11ero CBI'H8JI8 IIOSBOJ!ll8T BaCTpOlitT:& 
CKCT8Mf Ba BaJIJlYtJlll88 OTBOllleBBe c$pe1tT---ifx>H. 

6) ~'l'HB8BH8 IJ,HippoBOI BHifx>p,aanm,: CO CII8KTp0118TJl('!8CIOOC MO,JIJ'JI81 
CBC'l'eMH 0CYJll80TB,1IJl8TCJI JIB:60 O,ItlllDI HS IIpe,JIJ'Cl!OTpemmx C~pTOII KA1lAK 
CIIOCo<SoB, JIIICSo 11epes 6n,epHyJJ II8MJl'1'l,, IICIIO.III,SYJI pas1,eM HS. uepe,n11el 
JISBeD. Ilpm(eB8HB8 6n,ElpHOI Il8M$l'l'J! yB8JIIAD88T·6HCTpO,JtelCTBll8 CBCTe
MH MEor011epioro 8H8Jill8a sa c11eT coltJ)811teHJUl Bpe11eHB, Heo<Sxo,ltlitlfOro Ha 
uepe:JtQ-qy ll'.J$>Jilanm,:· B 9BII. 

B) CoBlleC'l'HSJI pa6oTa CKC'l'811H 1mor0118JlEOro 8B8Jllit8Q C 0ltCT81181111 
npeJtB8paT8.11I,HOro oTCSopa co<SH'l'd pea.mmye,ca 6Jiaro:JtQpH pe.sBll'l'ol JIOI'B
Ite SaIIJCKa B OCTSBOBKI[ npeoCSpasOB9JmJI (BXO,JtH "CTp06", "COBlla.JJ;8HWI", 
"BopoTa", "CCSpoc"). 

r) Pa6om C IIBOrO;Jt8T81tTOpHHIOI CBCT8MSJIK IIpollSBO,ltllTCJI IIy'l'eM IIO
Jt81111 H0118p0B :Jt8T8K'l'Op0B, lt0'l'Ol)H8 B .Jtamml IIOll8B'l' JIB.lrJDlTCS: KO'l'01lHJlltOM 
CBI'B8JlOB, Ha BXO.JtH "IlpR3B8ltll11 npeo<Spaso:aaTe.Jiel. CTaplll[e CSHTH C1111'1'H
B88110ro C MOJtY'M ~BOro CJIOB8 Becy'l' llJ$>Illazum O BOMepe cpe.6oTaB
mero .1te'l'e1tTopa. 

.Jt) KoB'fl)OJII> pa60TOCIIOC06BOCTJI II aB'l'Oll8'l'][q8Clt8JI Jl0lt8JIJl88DJ[JI B8-
BOIIp8BBOCT81, l!USSlf<mO B CBCT8M8. Ocylll8C'l'llJIJill'l'C IJy'l'ell 01lllTRB8mtJI 

BHifx>J;IISmD( C peI'BOTpOB IIpOX0~8BIIJI BJ:O,nHHX Clll'HaJIOB, KOTOp!l8 Sl3Jmll!'

CJI COCTaBHOI UC'1'l,I) ~oro CII8KTp0118'rpR8Clt01'O 110,JIJ'JUI. 
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e) H3MeHeBHe peDLIOB paCSOTll K JI8palol8'?p()B JI0,1ij"Jiel C IIOlo!Olltf,1) 8Rf 
IIOSBOJIJi8T 11ewrn. KOH~ K 8Jll'Opll'l'MH :pa6om CHCT8MH BO Bl)eMS! 

SltCII8pm48HTa. 
.k 

B-ropaa rJI8.Ba IIOCB8lJIE)Ha OIIHoam!l) .mmelha! MO,eyJiel BMWll!TY,ltHO! H 

Bl)8M8HHOI CII81tTpOM8Tpllll,pe8JIHSOBaHHOI B pumaJC OIIHcmmoro :mmle IIO,ItXO

~- BTo: ymraepca,wme J:U)8oCSpasomTeJill aMIIJIHTyM-ItO.It / 4/, BpeWI-ltO)t 

/Z/, sapH,Jt-mmJill'ey',D;a /I/, a T~e dJIOit CSHCTI)OD CSyipepHOI II81tUI'l'K / 31 :e: 
BOCOT8.HOmtT8Jll, syJieBOI .mmo /I4/. 

k.m.nHTY,IUiO-D;l!~BO! npeoCSpaso:eaTeJll>, 't!HCJIO rpa.Itaw ItOTOporo 

MOll:HO ycTa.HOBJITI, B IIpe,D;eJISX K = 256+8196, paCSoTaeT IIO npww,miy B.lfJI
ltHHCOHa c 1JaCTOTOI reHepaTOpa 120 ~- MmtclD!8Jll>lioe BpeMJI npeo6paso

B8.HIIUI COCTIU!JlJieT--K•O,OI MKC. JT.mmasoH 8MILlIHTY.It BXO,D;Hl,IX C:e:rHSJIOB -

(0,01+5) B. He.mme:IBOCTI, Jm'fer~ - 0,1%. ,Itllqxp8peHD)mmWI - ,±I%, 

Tewepa'rYpHM HecTa6HJI1,HOcTI> - 1o1em,me O,OI%/0c. 
BpeMJI-~BOI npeoCSpaSOB8T8Jll, Hl/!88T H3M8HJI8M08 'IKCJIO lt8B8JIOB 

- 128, 256, 512 :e: 1024 • .lblanasoH lt0,ItB:py8MlCX BpeMeH COCT8.BJIB8T (0,025t 

IO) MXC 11 pasCSHT Ha 8 IIO,ltl1;1f81IaSOHOB. Bpewi: npeoCSpasoBamIH H. TO'IIHOCTJ, 

HSMepeHHD 8HSJIOr:KtmH COOTB8TCTBYJ)lt'IUd II8paM8TJ,eM m.mJll['cy',D;HO-D;l!~BOro 

npeoCSpaSOB8TeJUI. 
BoCCTSHOmITeJll> syJieBOD .munm: IIpe,D;O'rBpam88T yxy.It1118HH8 pasperueHHSI 

C IIOBHlll8HH8M sarpysltll :e: .l':IBJISI8TC$1 dyqie'I)BHM dJIOltOM Mez,D;y CII81tTI)Olll8TpR-

118CltHM YCltlDIT8JI8M K 8MIJJIHTY.ltHO-~BHIII npeoCSpaso:eaT8JI8M. B_ STOM MO

,eyJie p08JIHSOB8.HH TpK B8pKaHTa BOCC'l'a.HOBHTeJIJI: ,ItB:O,IJ;HHI,. Ha OIIe~OH

HOM ycltlDlT8Jie K Ha "yCHJieHHOM" ,ItllO,D;e. BHCSop O,D;HOI BS 118THpeX nepexo,D;

ma: eYitOCTel H peuxa paCSoTH OIIpe,D;8Jlli8'l'CSI B8JIB1mHOD sarpysltH H CII8X

Tp0M qx)HOBHX mmyJtE,COB HCXO,D;SI lIS ltOHltpeTHHX SltCII8pm.!8HT8Jil,HNX YCJIO- , 

mt! Ba OCHOBe CpaBHeHKSI COO'fB8TcTB9Dllltt 9HepreTJl'l801tl[l[ cnexTpoB. 

IiHCTpaSI ~pHWI moorn,, llUIIOJIH8HHM Ha 9JI8M8HT8X Tl'!, p8.CC't!HTa

H8 Ha ·IIpKell 64 CJIOB IIO 24 paspsma RalQl;Oe. BpeMSI san:e:c:e: 100 BC. Ilp11e11 

SaxalAllll88'1'CSI l31i,Jt8'1181 C:e:rH8JI8 L , IIOCJI8 11ero IIpoHCXO,Itll'l' nepe,D;a'tJa IIpK-

wrroro M8CCBB8 B 8111 no KSHSJIY llpJDIOrO ,D;OCTYII8. , 

IIpeoCSpasoBaTen sapa;n:-8MIIJill'cylt8. ID!88T ,ItllaJiaSOH H8M8BeHHSI Clll'Ha

JIOB Ha JIJIH81HOM BXO,D;e (Ot5) B; BpeMJ! J!BT8rpKpoB8.HW! M8BJl8TC$1 B IIpe.Ite-, 

JIBX (0,05t2) l!ltC; MaRC}IMam,m,il npeoCSpasyewl sapa;n: COCTaBJUre_T I, 2, 

4, 8, 16 :e: 32 HK. B cocTaB npeoCSpaso:eaTeM BXO.ItSI'f BOCCTa.HomtTem. HY
JieBOD JillHHH, pezexTop H8JI0:11temmx mmyJll,COB :e: cxew sanycxa. 

Ymmepca,wme BpeMSI-D;l!!ppOBO:ll H 8H8JIOro-~BOI npeoCSpasOBSTemt 

BWIOJIH8HH Tait, "ITO MOryT npim.111,(aTJ, HHqx)Ifl8It!D) OT B8Clt0Jll,DX ,D;ST'IIHKOB. 

K npodJie11e IIOCTpoeHKSI MH0rO,D;QnRKOBNX CII8RTJ)OM8'1'pK'll8CXll CHCTeM OTH~ 

CKTC$1 COJJ;epamnte IIOCJie,D;Hero JiaPlll'J)aqla r.naBl:l, B ltOTOpoM OID.[c,r sa~o

'fY13C'l'BHTem.BHI IIpe,1ij"CllJIBT8JII, ,D;JlSI ,D;8T81tTOp0B MSJmX eMROCTel I 3 ,I . 
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CTpyitTYJ)HWI CX8M8 npe,eyclltllllTeJm. IlpKB8;D;8H8 Ha. pKC •I• OT 8H8JI.Orl111-

ma: ltOBc'1'p9.tW;d upe,eyclilJilitTen OTJIJAl8TC$1 pe8llC'J:HBHliM ,D;eJillT8JI8M 1 B 

neIIH oCSD!el oCSpaTHol cBllSH Rt Cf B HaJm'DleM MecTHol oCSpaTHol CBllSlll 

K3/(PT2+I). • 

PBc.I CTPYJtTYPHSSI cxew npe,eyc:a.mrreM. 

Pes:e:cTHBHHI ;n;e.mt'l'eJil> 1 IIOSBOM8'1' y~ OTHOmeHHe "cm'HSJI-myM" 

CHCTeMH ,D;8'1'81tTOp-np8,1ij"Cl'LJIJllTem.-cnelt'?pOM8TJll1118ClOII yClLlll!IHll sa·c11eT 

yBeJine~ sapl!;D;O'fY13CTBJ!TeJll,HOCTll IIpe,eyCBJI.rreJISI. Toro ae BqxpeltTa MOK
BO ,D;oCS:e:nca, yuem,mn B I/1 pas eMltOCTl> oCSate! oCSpaTHol CBSBH Cf , BO 

A1J.$l MBJIOmyMSlltBX IIpe.It1Clll'Jill'l'8JI8! B HaCTOJDlt88 BpelU! y&e llCIIOJ.ll>SYJ)TCJ! 8~ 

ltOCTlf IQfPlPf8Jll,HO-B0811o.mwx, BeJDAllB ( 0, 5tI) d, IIOBTOMY yBeJJJAeHJl8 sa

ps!,D;O-qyBCTBH'fe.lll,HOC'l'K e111e Ba nops;n;olt BOSIIODO JIJ!IIII, IIpt IIp1111eH8BllD[ ,D;8-

JIJIT8JISI B D;eIIH oCSll{el oCSJ)8TBol CBSBII. . 

M8CTH9Jl O~'feJll,HWI OCSJ)8TH8Jl CBSBJ» K3/(PT2+I) IIOSBO.IJltl!a OTita

saTl>CSI OT 9J[8118BTOB IIO;D;CTpOID K Cqx)IJO!l>OB8.Tl> CII8,D; BHXO,D;HOro CJII'B8JI8 t 

:paBBHI &I &c, uenocpe;n;cTBeHBo B sapa;n:o-qyBCTBHTeJll,HOI ce:im;B]i[. IloCJie.It

Bee IIOBHCllJIO II0118XOJCTOfflBOCTl> npe,eyCHJllllTeJlil sa C118T orpamNemtJI CHH

sy 118C'l'OTHOrO ,llll8IIQSOHa. 

. TpeTI,SI rJtaBa co;n;epDT OimC8BJl8 9J[8ltTp0Hma: M0,1ij"JI8I CHCT811 npe;n;
:eapHe.n.HOro oTCSopa coCSHTd, a JD1eHBo: npeoCSpaso:eaT8JISI BpelU!-aMJIJIHTY

;a;a, qx)J;IDPOB8.'feJlil ~ Bpell8HBOI IIJlllBaB!Cll JDIIIYJll,COB, ,It11®19peHD;l:am.HOro 

~C~TOJJ8 /B/ Jl CSHCTpO,D;elCTBYJlltllX npeoCSpasOBS.TeJI.81 8YIIJD[Ty.Itll-lt0~ 

/I6,I7/ 11: BpeU-JtO;n; /II/. 

0,D;Hol 11s HUCSoJiee 118CTO Iq1D1eB11eMNX cii:cTeM IIpe.ItB8pKT8Jll>Boro o-r-

6oJ)8 coCSu'fJII JmJif.t8'fCSI :epelUl-IIpOJI8'fB8Jl Cl[CT811& H8 OCBOBe CIUDITll.ltlIJl'fO

poB CSoJUill!IIX pas11epoB. B.mmme BS. paspelll8JIIIYJ) cnocoCSuocn CllCTeJIH KO
Op,ll;BBQTH 118C'f8. npoxo~eHJUI 1180~ 11epes CIUDIH.lfJ!Jl'fOP B T8la!CL'. Cl[CTe

JiraX o6H'IIHO ltOMII8HCllpylJf O;n;BJDI JlS CJI8,D;ylJl!ilX 118TO,D;OB. 

IlepBlil 118'f0,D; OCH01!8B B8 IIJIDl8B8HJlJ[ 'f8lt Ha8HB8.811HX "BpeMemna: 

ltOMIIeHca'l'OpoB• , TO eC'fJ, 110,ey.nel, mao;a;aol CBl'H8JI ltO'fOpHX cf>oIJlllll18'fCSI 
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Ha OCHOBe aHamtsa BpeMeHHoro nOJIOxemta: CHI'H8J!OB C lJ:BYX ~SY. IIp0CMaT

pR138.DlnDC Cll;ltHTRJIJiliTOp. BpeMeHHoe IlOJIOll8HKe BHXO,ItHHX Clll'HaJIOB MO,ey.nell 

He 38.BKCKT OT M6CTa IlpOX(U'JJ;8HWI '18.C~ -qepes cmnt'fflJIJIJlTop, 0,ItlialtO 

me npm.ieHeHKe y:aemrnmaeT BpeMSI o6pa6oTKK CI!I'HBJIOB Bpewr-npo.neTHoff.,, 
CKCTeMoff. 

BTopofl MeTO,tt OCHOB8.H Ha Cyw,mpC>BaHKK BHXO,ItHliX CKI'HBJIOB }J;eyX Bpe

Wl:-m.ntlmTy,ItHHX npeo6paSOBaTe.n:eff. He,ttOCTaTROM ero SIBJISI6TCSI Tpe6oBaHKe 

~8HTR'IHOCTK npeo6pasOBaT8.neff • 

Onxc1rnaem BpeMJI-aMIIJIHTy,ttmd · npeo6paso:eaTem,, 6Jrox-cxeMa KoTo

poro npm3e,tteHa Ha pxc.2, COBM8llt88T ,ltOCTOKHCTBa o6omc M8TO,ttOB. OH iwe

eT no ~ BlCO,tta "CTapT" K "CTon" BM8CT8 C Heo6xo,ttHMoff .nonmo:a KCRJID

'tl8HKSI Ks aHSJil!lsa 6eccTapTOBbtX H 6eccTonoBUX CJJyllaeB, a TBltllte co6uTHI!, 
npx ROTOpliX CKrHBJI "CTapT" H8JIOllteH Ha CKrHaJm "C6poc" lfJ!ll "BopoTa". 

Ilpm.ieHeHKe ,ttaHHOrO npeo6paSOBaTeJISI BO Bpewi:-npo.neTHHX CKCT8M8X 

IlOSBMSieT yY8Hl,IIIZTl, annapaTypirue saTpaTli sa C'tl8T COBMentema:r B O,ItHOM 

Mo,ey-.ne qJYHKUd cxew coBna,tteHKfl, .ttBYX npeo6pasoooTe.neff Bp8WI-8MIIJIKTy
.tta x aHa.noroBOro CyYMa.TOpa. 

BXOObl 

CTAPT 1 ~. I IT,"} '-.. , 
TTI 

CU.PT 2 
~D~ 

cton 1 
1--.--<M'-

SB 2 

cron 2 

YnP. 

l'Ko.2 &oK-cxeMa npeo6pasoooireJISI BpeU-aMILIIl[Tf,tta. 
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JlmmasoH npR6opa YCT8H8l!Jlllll8.8TOJI B Itpe.lteJISX (25+800) HC, 't!TO 

Y.ttOBJI8TBOPJl6T Tpe60Blll!lmM (SOJll,mmICTBa sxonepmdeHTOB. . .. 

~eTBepemnd qXlp,mp0BaT8Jr6 WUI BP8M8BHOII IIpiIBmlD m.my.m.~o~, 

6.nox-cxeMa 1t0Toporo npm38,tteHa Ha pac.3, pa6oTaeT no 1IpRHD.miy ifm,tca
~ MOMenTa nepece'tleBIDI 6EIOJlJl}JWM CKrHa.noi.! ey.neooro ypoBHa. 0TJmlllle 

ero COOTOKT B TOM, 'tlTO C n8Jll,J) lt0Mll6HC8Il,m BJll'UlBKSl Ha TO'tlliOC"rl, Bpe

?ll8HHOI IIJliIBmlltll mI8pll;IIOHHOCTK ltKOJ:tpm,mHHpyIJllero 8JI8M8HTa 1't SMWm~

HOro Orpam£118Xlla CRI'HSJlOB B YommT8JI8 BO mtO.ItHO! nemr if,op.mpc>BaTeJlll 

BB8,tt8HO He.mme1!Hoe oCJiaCS.nemi:e Olll'Ha.ROB B 0,ItHOM 1'18 IIJ18'tl ,ttllqqi8peHnl!8Jll,

HOro yclt1I1'1Te.ns:. Pea.imsoBSHo BTO nyireM BBe,tteHWI ue.mmelHoro SJieMeHTa 

(.ItRO.na) B paspmi pesxoTR:aaoro ;o;eJlltTe.ua, no,ltit)lll1le:imoro 1t O.ItHOMY · Hs 

BXO,ttOB YCK.n1'1TMSI. Il:PJt TaltOI KO~ llXOJtHOI 1180Tlt qx>JJ,mpOBaTeJm 

H8BB.BHOJDIOfl OT aMILllltTf,ttli HBJIJreTOSl He T01llt8. nepece'tlemm HyJI8BOr0 YJ>OB
HH, a T01llta nepece'tleHllSI ypomm nopora ltK01tpm,!iIH:l[p1Dltero s.neMeHTa. 

ToimOO!l'l, Bpe:Me:imofl lIJlBMSKH· COCTSBJ1JI8T ,tIOO nc npR ,tt8CJl'l'mtp:1THO?ll 1'tl3-

M8H8mm BMILlIIITy,ttll BXO,ltHHX Olll'Ha.ROB O'l' ~31-85. 

Bx. R1 VD "Ee ' - .---, IA 

1•2 ~:it 
.J (bopt1. 

R3 

i===t 
1: 

l'Kc.3 &01t-cxe1111 cJ!opmpoBaTe.lUI ~ Bpe1118HHOI IIpHlUISRK 

nmy.nz,coB. 

~8TB8pemml .JtH@lepe~ ,ltHOxpmmHQTOp-qx>J:lml)OBaTeJJl, nos:eo

J!Jl8'1' npooo.zorn, dHoTPUI oTdop oo6U'l'd no Bfl,I(e.11eHHol B ,11;e-.re1tTope SHep

nm. Ero OTJDAll'l'eJILBIDUt 118J)'l'8JOI JmJL!Dl'l'CSI: •rpy6as:" JI "IIJlaBHaa" pery

JlllpoBltll noporOB B npe;o;e.nax 511113 + 5.B, cnoco6HOC'fi, padOTQTl, c cm'Ha
JIBD 1't8lt llOJIOUT8Jil>HOI, 'l'SX JI 0Tpm:r,a'1'8JILHOI nOJUq]HOC'rH, BOBMOZHOOTl> 

p:iOOTH B pezmre ,ttBy.XIIOporoBOro q>OJIO[poBaTe.nR:, IIpll IW'l'OpoM mtXO.ItHOI 

CHl'Ha.n noJ1BJIJ1eTOSI JJpH npeBHlllemm Clll'Ha.n0111 Bepmero nopora, a BpeMeH

noe nOJIOzeme ero onpe~8JlSleTcsi MOMeHTOJII nepeoe-qetmSI HDBero nopora. 
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Ilpm.1eHemre Im<WOBHX nponeccopoB .ItJIJI nepBOHattam,Horo oT6opa co-
6uT11ff JIBJI1IeTCJI HaR6oJiee nepcne1tTmmm.r cnoco6oM ipo!lfilpo:eamrn: cn:rRaJia 
"SanycK" B CllCTeMax MHOroMepHoro anami:sa COBpeMemm:x: M8PHCH_pll8IPI8.,
CKIDC YCTaIIOBOK. llCXO,JJ;HM JiUigJOpM8.qliSI Ha Tarule npon;eccopu IIOCTynaeT 
JW6o C !llllqipaTOpOB KOOp,D;UHaTHWC ,It8T8KTOPOB,JW60 C 6UCTPO,Iteil;CTBYJlllllDC 
SUIIJIHTy,ll;HO~~BWC (AUil) H :epeMSI-D;mppoBWC (BUI) npeo6pasOB8.T8Jiel, 
pa60TaJll!RX B pe8.1II,HOM t.mcmTa6e BpeueHR. T8mie HUI BmIOJIRBllT Jm6o B 
BR,Ite Ctl8T'mlt8. mmyncoB TllltT~BOro reHeparopa, Jm60 B BR,Ite Xp0HOTp0Ha, 
TO eCTJ, mmmI Sa.D:8Jm0{, lt OTBO.ztaM KOTOpoil no,1.CKJllReHa .zam:em cxeM 
COB!Ia.D:emtlt. 

To-c:tHOCTI> noCJie.ItHero BUI onpe,It8JISI8TCJI MHHBMAJT'bHHU maroM .mnnm 
Sa.D:8p%KB - O,I HC, tlTO Ha DOPff'AOlt npeBOCXOA}IT T01:lHOCTI> BUil Ha OCHOB8 
ctieT'lll!lta. He,ItocTaTKOM BUI Ha 6ase xpoHoTpona Jll!JIJteTCJI MaJioe 'lli!CJIO RS.

HaJJ:oB, orpmm,mBS.eMoe .ItOIIYCTHMHM c T011Xl1 speHWI saTpaT xo~ec'l'BOM 
cxeM comuui;eimfl, B To :epeMSI KaK pasPJ:WJOCTI> BUI B mme ctieTtmKa onpe
,IteJmeTCJI JIHlll1, 'IRCJlOM Tpm:T8p0B. MoJteT 6UTI> nsroTOBJieil: IIpl1'60p, ll!lIIOJI

HeHHHff Ha OCHOB8 Xp0HOTp0Ha, COBMentaJJild B cec5e ,ItOCTOllHCTBa o6omc 
TRDOB Hlil /!l/. 

Ynpont8HH8JI 6JIOK-CXeMa ycTpolcTBa, npime,ll;8HHM Ha pll'.C.4, BRJIJl'Ul
eT B ce6SI: .nm xpoHOTpoHa ( Tplil'I'epmle peru:CTIH R G 1 11 R G 2 c .mnm
mm sa.D:eIX£Rll c marou 't 11 t ) , .nm lllH(fil)aTOpa, ynpaBJmeMYJ) K nocTomt
HYi> Sa.D:epu:11 11 oywaTop S M • 

C 
r, 
p 
0 
ct-+---~ 

R61u RG2 rnn~ .3AIJ\[nKA 

9, 

Pllc.4 B7Io1t-axe11a 6ucTporo Bpetm-~~BOro npeo6paso:aaTeJISI. 
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IIpeo6pasoB!Uilie :epeMeHHoro llHT8pBSJia B ~Bofl KO.It HatmHaeTCSI 
IIpl1' nooTYJ:L)IeHllll CHrHana "CTapT" Ha S-BXOJJ: TpH:rrepa TI. Ilpll'. OTOYT
CT:mm: cllI'HAJia "C6poc" Ha R-m:o,Ite TpltITepa OH nepeltlID'i8.eTcs.i: 11 sanyc
ltAeT O.ItHOmt6paTOp, ipopMl!IJYXlltHA CRrHaJI, J];JIKT8Jll,HOCTJ, ltOToporo paBHa 
mary Sa.D:8plll<l! nepBoro Xp0HOTp0H8 'C. 0,ItHOBpeMeHHO SaIIpelll88TCSI no-
CTynJI8Hll8 Cm'H8.JJa "CTon" Ha nnmy: "~6poc", ltOTOpml HCIIOJll,SyeTCSI ,It7!Jl 

llCKJilltl8IllIJI 6ecCTODOBHX ~e:s , 121. CllI'HaJI "CTOII" nepeltJIIJtJaeT Tpll'.r
rep T2, SaltJ)l:lllaDl!ltff Tpll'.rreprutlt perHCTP-RG1 no 0-m:O,ItAM 11 OTKpll
llaJllitltfi no :suxo,ItaM. PesynTaTOM ,ttaHHoff orreprunm smimeTCSI noSI:BJiemre Ha 
BHXOJJ:e nepooro nmwparopa ~BOro KO.Ita n , cOOTB8TCTBYJlllero HOMepy 
cTapnero TpmTepa, Ha 0-BXO.It ltOTOporo CKrHaJI "CTapT" nOCTynHJI ,ItO 
IIpl!XO,Ita CllI'HaJia "CTOII". 

B ynpa:BJ!Sl8MOff Sa.D:epmte CHI'HaJI "CTapT" Sa,ItepDBaeTCSI B COOTBeT
CTBim C BWCO,ItHUM ltO.ItOM nep:ooro Jllll~Topa 11 Ha BTOpofl Xp0HOTp0H Cllr
Hami "CTapT" n "CTOII" IIOCTYJlaDT yxe C :epeMemmM paccorJiaCOBalllleM 
T = ( t2-t1 ) -nt , r;n;e t 2 11 t1 - BpeMSI np:e:x:OJJ;a CHI'HalIOB "CTOII" 
11 "CTapT", cooT:seTcT:seHHo. OTMeTRM, 'ITO T ~ 't, 11 noaTOMY, BH6paB :se
.JmlmHY BCeff 38.It8pintll BToporo Xp0HOTpoHa paBHOff mary 88,'AepimR nepBOro, 
DOJ.lj"UIM Ha mao;n;e BTOporo mKippaTopa RO.It, COOTB8TCTBYJJllllfl.t!JI8Jl;JIIBM pas
PJJ.ItaM npeo6pasyeMoro BpeM8HHOrO,mITep:sana. PesyJIJ,TRpymtal D;Hcp!)OBOfl 
KO.It no:ayqaeM noCJie CJIOXeHWI CTapllllX 11 MJia;n;IJillX paspH,tJ;OB B CYJ,!MQTOpe 

SM• . 
KoHCTP,YKTlraHO llp1!'.6op B!m0Jlll8H B CTanztapTe "Bmlma". Oda Xp0HOTp0-

Ha llM81l'l' 16 lt8H8JIOB~ np:111leM neHB. JJ;e.iremm R8HaJia BTOporo Xp0HOTpoHa 
pa:s:aa 0,5 HO, 'ITO H onpe,IteJISieT TOtlHOC'l'J, IIpl1'60pa. BpeWI npeo6pasoBa
mm - IOO He; BHBO.It mi:q,op10n;im :a peu:Max "hand-shake" 11 "CTpo6" 
B SaBHC1D40CTHOT nepeMl:AXlt Ha IIJmTe. 

~eTCSI rJIB.Ba OnRC8llll8M 6UC'l'p0JJ:8IC'l'BYJlll8rO MHOropaSp!J,I(HO
ro AilII 16•17 

)t)!Jl cneKTp0M8T!)ID[8CKHX CHCT8M 11 CllC'l'eM npe,nBapitT8Jll,HO
ro OT6opa co6um, OT.mrrmmterocs.i: OT 8HallOI'JlllHUX KOHCTpyml;ldt y.ey-qmeH
HOfl ~pe~rnol He.mmeffHOCTI>D (.;t0.3% np11 BpeMeim npeo6paso:samm 
6 MitC). 

Bno1t-cxeua AIUI npltBe;n;eHa Ha pRc.5. Pa6oTae-r OH CJie;D;y)lltl,tM o6pa
so:u. B peuue RSJm6poBRR c reHepa.Topa m;n;oBHX CJIOB 11epes itOMMyTaTop 
Ha ynpaBJl'.JIIiitl!e m:o)tll ·4-paspsr,n;Horo D;Hcppo-aHanoroBOro npeo6pasoBB.Te
JISI (nA.II) noo11epe,ItHO noc'ey'liaeT 16 ltO;D;OBHX CJIOB, COOTB6TCTBYJJ!ti[X BCeM 
ero BOSMOOCHml COCTO.ammM. 

1m:o,1l;Hlle CllI'HaJIH c UAila DOCTYJUWl' Ha 4096-ItaHa.Jll>BHI AilII Bwm.mI
COHa 6es HSMeHeHRI, Tait ltlllt mt:Olt "c-rpenepa" :a STOY peDMe saxpuT. 
ll.RwpoBHe CJIOBa C AilII B!ir.nmmcoHa, COOTBCTCTBYJ]ltl!:8 BC8M BOS!IOl!lWM co
CTOSillllBM UAIIa,sarroMmiaDTC.fI :a dJioKa IIa.MJITll (IG CJIOB rro 12 6RT KWK,Jl;oe), 

IIPll110M a,Itp8CHHM11 KO,na.MR SIBJIHB)TCSI BXOJ];HU0 KO,JUl UAila. 
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. fEHEPATOP 
KOL!OB 

nAPAnn. 
AUn 

KOMMYTATOP 

CTPET'iEP I I ... (' 

PKc.5 E1Iox-cxew 6Hc-rpo,11elcT~ero 12-paspsmHoro AUII. 

Jl.amml MeTO,ll II08BOJIJieT Blipa8HTb Bee COCTOS!RJIUl :MaJIOpa8PJJ,ItHOro He
TO'IHOro UAila -qepes MHoropasplJ.IJ,HHe :a;e:ippoBHe CJIOBa AUII BwoomcoHa. 

B p8lltIDl!e HSMepeiml BXO,JJ,HOfl 8H8JIOroBlifl CHI'H8JI cHattaJia sanoMJmaeT
CH B "cTpenepe" H npeo6paeyeTcsr B 4-paspJJ,IUWil xo,11 nepBHM napaJI

JieJil>BHM AIUI. SToT K0,1111epes KOMMY'faTop nocTyIIaeT Ha ynpaBJIJtmtKe mo
,ll;ll UAila H 8,Iij)8CHHe BXO,ll;ll 6JIOKa IISMSlTH. IloCJie Bli'IHTSHKJ'l H8 BXO,JJ,Horo 
8H8JIOrOBOro OHI'HaJia Bl:IXO,JJ,HOro CHI'HaJia UAil OCTaTOK npeo6pasyeTCH B . 
nHIPJlOBOfl xo,11 AUII BltmumcoHa. Ilo.ny-qemrafl nH!ppOBOfl KO.tl nocTynaeT Ha BH

xo,JJ,Hol CyuM8TOp EMecTe C nKCWoBHM CJIOBOM, xpa!JRlliHMCH B 6JIOKe IIBMJlTH 
H COOTB8TCTBYJIIIHM COCTOSIHRD UAIJa B ,llSlmOM nmt,lle IIpe06pa80Bllltlm. BpeMJI 
npeo6pasoBSHIDI AUII BltmumcOHa B pe:mMe HsMepemtl OIIpe.tl8JUI8TCH m.m.mi:

TY.tlOI OCT8TR8 npH W1D!:Tamm BHXO,JJ,HOrO CRI'HaJia UAIJa H8 BXO,JJ,HOrO 8H8JIO
roBOrO CRrHaJIB, H He IIpeB!lll!aeT 3 MKC. 

,fJIBBa 4 IIOCB8llleHa CHCTeMSM MHOrOMep11oro CIIeKTpoMeTJ)H'leCKoro SHa
Jil[9a H IIpe~pHTeJil,HOro OT6opa co6HTd ~a qE8Jt'18CRHX ycTSHOBOK, 
C08,ll8HHHX npH H8IIOCp0,llCTB8HHOM ~CTHH aBTopa. STo: CHCTeMa ,ll:syMepHO
ro SHaJIHsa ycTSHOBKII ,ItJIJI HsMepemd ~esopeHTreHOBCKHX cneKTpoB H 'laCTb 
nporpaMMHoro 06eCIIe'leHR11 K Hefl / 5 , 61, ycTSHOBKa ,lµ.11 HcCJie,noBflliltfl Jl()1t

,11emm IIHOHOB B COY)t8peHHJIX IIpoTOHOB HH8RHX 8H8prd C SJ,Iq:8MH /9,lB/, 
OHCTeMa IIpe~pHTeJil>Horo OT6opa co6HTRI IIIRpOKOSilepTyJiHoro ro,llOCKOIIa 
OIIeKTJ)OMeTpa ,ItJIJI HOOJie,lloBamtfl B88lIMO,lleloTBHSI IIHOHOB O Be~eoTBOM 
/7 ,12,20/. 

YOTaHOBKa ,ItJIJI H8Mepem M880p0HTreHOBORHX OII8KTp0B BKJIIJtmJIS. B 
oe6a:: G C? ( Li )-,lleT8KTOP (40 01,

3), OUKHTlL1IJIJU\BOBHYD OKOTeMY ,ItJIJI perH
OTpall,l!H OOTSHOBKH Me80H8 B ,lleTeKTOpe, OT8H,ltap'l'Hlllt OII8KTpoM8TpH'leCKHfl 

10 

lt8H8JI H OHOT8MY p;ByMepHoro 8H8Jmsa, p08Jm80BaHHyJJ O HOIIOJII,80BSJmeM 
OTaan,a~a KAMAK. 

IlporpaMMHoe 06eone11em1e OHO'l'eMH OOOTO&llO H8 Ha6opa yJipaBJIJillllHX 

IIporpuol, ltOTOpH8 .xpamr.mob Ha Marml'l'HOM ,ltHOKe :3BM hp 2II6 c. Jl.7JJI 
OOHOBHOI nporpaMM!i 6WI HCIIO.lll,80ll8H .mnm WPI'PAH, a ynpaBJieHHe MO"Jf3-
JlRMJ![ Ocyil!80Tl!JI.&ll001, 0 IIOMODtl,ll IIO,llIIporpm.!M, Haimoammx Ha mnme 
ACc».mm>. :3TO odeOIIe1Dtllo MaKOllMSJWloe dH0Tpo,11eloTBKe OHcTew a BOs
Moimoon nepeHeoemm nporpaMMHoro odeOIIe'lemm aa ~EM .ItIJYI'Oro nma. 

Ha pHo. 6 IIpHBe,11eHa cTpyitTfPHM oxe:Ma IIporpaMMH ,ItJIJI HaKOIIJiemm 
lt II00Tpoemm ,llByll8pHBX 0II8KTpoB. 

Cmapm 

l {n•ptpJAeHmll 
I noaiomo6Ka •ap•aca. L "'" llucK 

'npeaen~w:iu'/,~'::t/lR 
noiliomob•a 6grpepa 

a 38M. 

2. 1,.6'1 CADba. 

KoPKD.C 

npueM aaHHblX u , 
j KOHmpom,. h Au«. 

i 6/i• 1/096 HON4106. 
copn,upo!•a. 

~

ne•mp 6P"""" 
Pa<K•IWl<a 6 aytpep 

f C 0KH411U 

I .~,;:; ~ 
3a.nuc• 6yipepa 

Ha. AutlC. 

· npomD•OA 

( kOHeij ) 

2ooc,06 

102t •a•a•a 

po:ma: npeodpasoBS.TeJIJD:. 

Aucnneu 

nevam• 

PKo.6 CTpyxTY}»I8S! OXeMa npo
rpaMMH HSXOIIJieHlffl K 

II00Tp08HWi .ztBYM8pHHX 
oneKTpOB. 

01IOK-OX8Ma y0TaH0BKH ;nJIJt 

.lil0OJieJJ;O:eamtl pos,iteHHS InIOHOB 
IIp0TOJWm HHSXHX 9H8prd Ha 

JJJtl)8X (CM. pHo.7) BRJima8T B 

oeda:: BpeMH-np0JI8'fflYII 0K0T8MY, 

0II8KTp0118Tp IIOJlHOro IIOrJIOll!e
mm H 0K0T8MY H,Jt8H~ 

IIHOHOB. :3.JI8lt'rp0HH8Jl 'la0'?I> yc
'1'8HOBD IIpeJtOTaBJlJ!eT codol 
OK0T8MY .IlBY)lepHoro 8H8JIH3a 
"B.P8MH-9Hepl'HSI", pe8.llH30BSH
~ Ha OIIHoamntt pmee MO"JI3.mx:: 
npeodpasoBaT8JU!X sapg,1t-mm.im-

1'Y.tl8 K :speua~ • q>OJ;IIH
p0B8'f8JIJDC 1I,1IH Bp0M8HHOI !Ip(

~ BMIIfJ.[I,COB, ~peHll.K
ElJJI,HOII ,ltHOKpBJ,GtHaTOpe-q>Opmpo
B8.TeJI8 H lJ$1X 8111JJlK'l'yJtHO-D;B:~ 

YcTSHOmty' OTJIH1f.B8T 8HaJIOroBSJI o:e:cTeMS. IIpe,ItllapltTElJII,llOro OTdope. 
codsm. Pa6oTa ee OOHOBSHa Ha TOM iIJBKTe, 'tlTO IIOJJy1188MHI JtBY)lepml 
OII8K'l'P JDl88T '18Tlt0 BH,D;eJiemme SOHH B Bl1Jt8 no.1100, IUm,ltEU! .lilS ltOTOpHX 
OOOTB8TC'fBy8'1' paSimM 'laOTHU3M. YOT8HO~.noporx ~peH11,K8JII,Boro 
,wlOiql!MHHaTOpe. DJ K COOTB8TOTB,Ylllli[8 OOJiadJiemm aueBJ>aTOpoB Am 
H · ATT2, ~SJioc1, Bll,D;eJIJITI, KCOJie"Jf38MYII IIKOBHyJ> nOJio·cy. 
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_&J LJtix2 l':lilP 

nun ~ 

PBc. 7 Bilox-cxeMa YC'l'SHOBKB: ,ItlJJI Hl3Y'lemm: po!t,lt8Blm 1F-lll8SOHOB 
B coy,ttap8Hlt/DC IIpOTOHOB HHSitOI 8H8prml C B;l1JlEUIH• 

C:ll:cTeMa :imeHTlI(})mtall;mr Ill![OHOB ycTSHOmm padoTaeT CJie,IlJ'UltHM odpa
soM. IhtOH, OCTSHOBmlll'[:ICJI B ,11;8T8RTOpe noJIHoro norJIOlll8HJIUI, pacna,u;aeT
c.a: c odpaso:eamreM MllOHa 4HRc:e:poBaimol sHeprJDI 4,13 MsB. c nOMOutI>D 
ClleJ,nJSJII,HOro dHCTPQrO ,ll;l!qq>epetm;11aJ11,HOro ,ll;HC:ttplDmHS.TOpa D 2 BllJteJISm'l'
c.a: codHTl'IJI, B KOTOplDC B T8'!8HH8 100 HO noCJie CHI'H8JIB. OT OCTSHOBltBlle
l'OCJI imom CJie,nyu CRI'BBJI, coo'l'BeTtml.Yllltd BUJte.iremm SHeprm,; 4,13 MsB 
OT MJX>Ha. ~THBHOC'l'l, pel'HCTpEmilll mtOHOB ,D;SHHOI CHCTeMOI COCTSBJUI8T 
40% IIpH 99% no,ItaBJieHHH CHI'HBJIOB OT paccemmm: IIpOTOHOB nytma. 

B '!8TB8pTOI rJiaBe TaIOlte OmtCSHa CHC'1'811!i npe,D;Bapll'l'eJil,HOro OTdopa 
codum CIJ;HH~OHHoro ro,u;ocxona-cnexTpOMeTpa (CM. pHc.B). B Hel 
HCIIOJII,SOB8HH BpeMSI-IIpOJI8TH8Jl CHCT8Wl CO CIJ;HHTltlIJIJITOpaMH dOJI!,DIJ!X pas
M8p0B H CJICT8Wl IIOHHTOJ]Hpol!8HJIH·Dy'Dt8 Ha IIpOllOpD.IIOHaJIJ,Bla RSJl8:i;mt. 

Bpewi:-npoJI8THBJl CHCT8118. C Bl:lCOROI s@)eK'l'HBHOCTl,D nosBOJIHJia. pas
,Jl;eJD[TI, mtOHH, IOlOHH H 8JI8RTPQHH IJy1Dt8 B ,ll;l[ana50H8 m.my.m.coB 90+200 
MsB/c. Kpo~e Toro, n~eHHoe J3P811eHHOe paspememte (500 no) 
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PHc.8 Bilox-cxeMa CHCTeMH npe.u;:sapHTeJII,Horo OTdopa codHTd 
cneKTpOM8Tpa "IhtoH". 

,ItaJIO BOSMOEHOCTh BH,11;8JIHTh HS Boero cneKTpa IIHOHOB. 118CTHIJ1:i C doJiee 
TO'lllllM :ma'!eHHeM 8H8prHH, '!8M nmpm1a fiHKOB SH8pl'8TH'!8CKHX pacnpe,u;eJie
HHI 11.aCTJm. 

Jvm yr,,1em.memur q1C>HOWX sanyCROB Ilp:HM8HJJJI8.Ch CHCT8Wl MOHKTOpHpo
BaHRJI Ily,nta Ha IIpOfiOpD.IIOHa.m.ma: RBM8pax. 0Ha COCTOJWl KS '!8Tupex IIpO
fiOp!U'IOHa.m.HHX KB.Mep C YCHJIKTMm4K-qlOJ1,mp()BaTeJISIMH H cne:mra.,Il,HOro nzqi
poBOro nponeccopa ,ItlJJI OTdopa Tpa8RTOp:a:I. llpm,ceHeHHe ,ItaHHOI CKCT8MH B 
EiO pas Y'.nyqJIIllJIO COOTHomeHHe Meir,ey qic>HOBOI K IIOJI8SHOI sarpyslt8MH IIpH 

OTHOCHTeJll,JIO MaJIOI IIOT8pe 8i.[qleKTKBHOCTH KCllOJlI,SOBamur Dy'Dt8. 
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OCHOIIIHE PE3YJThTATEl JUiCCEPTAIUm 

a) PacCMOTpeHll OCHOBHH8 8T8IW H TeH,It8HJJ;llX pa3BRTID! CHCT8111,npe:a;
B8pHT8JII,HOro oT6opa co6um, MHOroMepHoro H MHoro:a;aT'mKoBOro crreKTpo
MeTpHllecxoro aH8JIHsa H cqiopq.mpoBaH rro:a;xo:a; It IIOC'1'poemm ynpaBJJJieMHX 
SBM CII8ItTpOM8Tpl!ll8CR.KX MO:a;yJiel ;n;1lll TaKRX OHCT8M. 

6) ,lL7m CHCT8M MHOrOMepHoro H MHOro:a;a'l"'mKOBOro CII8ItTJ)OM8TpHll8C
ItOro H BpeMeHHoro amumsa paspa60T8H Ha6op MO:a;yJiel, ynpaBJJJieMHX SBM, 
BitlIJJ'mmtd B ce6H: ymrnepc8Jll,Hlie npeo6pa30B8TeJI1t Bpew:r-xo:a;, aMMHTy
.na-xo:a;, S8psJ;It--8MIIJlllTy.1t; BOCCT8HOBHT8JII, Hj'JieBOI .mnnm; BOCJ,MHit8H8JII,
HYD IIJIS.Ty saPJJJJ;OVBCTBHT8JII,HHX rrpe,eyCHJmT8Jiefl; 6yij?epHYJD IIaMJlTI,. 

B) Paspa60T8H Ha6op MO,DyJie! ;n;1lll CHCT8M npe:a;B8pHT8JII,HOro OT6opa 
co6um, COCTOJmtl!fi HS: qJOpM!,tJ)OB8T8M ;n;1lll BpeMeHHOA IlllRM3ItH HMIIYJII,
COB, :a;mixpepemnm.m,Horo :a;HCitpHMHHaTopa - :a;By.xrroporoooro qx>pM!,tpoBaTe
M, 6ucTpo:a;eflcTJ3YDIIIDC rrpeo6pasoBaTMefl Bpew:r-xo:a;, SMIL1IHTY,Ita-1t0:a;, npe
o6pasomTeM :spew:r-a.MIIJIRTy,lt8 H H8CltOJil,ltHX CIIemt8JIHSHJ)OB8.HHilX MO,DyJiefl. 
Cnoco~li IIOCTJ)OeHIDI BXO:a;HOro xacxa:a;a qx>p.mJ)OBaT~.H 61iCTpo:a;eAcT:sy»
IIIHX rrpeo6pasOB8TMefl BpeMSI-ItO;D; H 8.MIIJlHTy,lt8-ItO;D; 381111!11l18Hli TpeMH 8.BTOp
CIG!Mlt CBH:a;8T8JII,CTBSMH. 

r) Cos:a;aHa H HCIIHTaHa B peam.mDC yMOBRJDC_ipHs:e:qec1t0ro axcrrepH
MeHTa 8BTOM8THSHJ)OB8HH8H CHCTeMa :a;BYM8pHOro Fr-t aH8JIH38 H 1W.CT1, IIpo
rpaMMHOrO o6ecne~eHl!JI It Hefl YOT8H0mtl![ ;n;1lll HS~eHWI M830peHTr8HOBCitHX 
CII8ItTJ)OB. 

:a;) Paspa60T8Hli H rrpoBepeHli B pa6oimx YMOBWDC CHCTeMa MOHHTOpH
J)OBaHHH IIy'IIta Ha IIJ)OIIOpnH()H8Jil,H!lX xrurepax H BpeMH-~eTHB.H CHC_TeMa 
umpoxoanepTj'pHoro ro:a;ocxorra-crrexTpoMeTpa ;n;1lll HCMe:a;oBallHfl pe8ltll;llfl c 
~CTl!leM Ill'IOHOB HHSitllX aneprd. 

e) Cos:a;SHH lit HCIIOJII,30B8Hli B BitCII8pHMeHT8 CHCT8Mli ;ztByMepnoro Fr-t 
8H8JllitSa H IIpe:a;B8pHT8JI1,HOr0 OT6opa co6HTl!IA YCT8HOBRH ;n;1lll HS~eHHH poz
:a;ellllJI Ill'IOHOB B coy:a;apeHWDC IIJ)OTOHOB HHS~ BHeprd C H.JtP8MH· 
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