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1. BaeAeHHe 

nHCKpeTHOe npeo6pa30B8HHe ¢ypbe paCCM8TpHB8IDT 
oqeHb qacro KaK npH6nH*eHHe HenpepbiBHoro npeo6pa3oaa
HHB ¢ypbe. npH6nH*8HHe COCTOHT B TOM, qro BBHllY KO
HeqHOCTH qHCna HCTIOnb3yeMhlX ToqeK BpeMeHHOH H qaCTOT
HhlH HHTepaanhl orpaHHqeHhl, 4aCTO llpHM8HBIDT llH¢¢epeH
UHanbHhlH oneparop HenpephlBHoro npeo6pa3oaaHHB ¢ypbe. 
OrpaHHqeHHe apeMeHHoro HHTepaana npHBOllHT K nepHOllHq
HOCTH BpeMeHHOH ¢YHKUHH, orpaHHqeHHe qaCTOTHOrO HHTep
aana CHnbHO CK83biBaeTC9 Ha pe3ynbT8T8X ( HBneHHe fH66ca), 
06bJqHo BnHBHHe OrpaHHqeHHH qaCTOTHOrO HHTepaana Ha 
ll8HCTBHTenbHyro H MHHMYID qaCTH ¢YHKUHH pa3nHqHo. noa
TOMY pacqeTRbTe pe3ynhTaThT HMeroT nnoxyro roqHoCTb. B 
nocnenHHe rollhl TihlTanHCb ynyqwHTb npeo6pa30BBHHe ¢yphe 
c noMOIUbro cna6oro orpaHHqeHHH qacTOThT. TeM caMhTM 
ocymecranBmT crna*HBBHHe peweHHB, H ocuHnnHUHH pewe
HHB yMeHbwarorcg 111 • B 121 AaHa ¢yHKUHH orpaHHqeHHH, 
KOTOpag OllTHM8nbH8 npH aHanH3e ueneA, COJlep*81llHX nHHHH 
CBB3H H HHTerpanbHbie cxeMbT, KpoMe roro, a aroi1 pa6ore 
HHTerpupoaaHue BhlnonHeHo aaonb npBMoA, ne*ameA cnpaaa 
oT MHHMOA ocu, KaK B cnyqae npeo6pa3onaHHSJ nannaca. 
HellOCTaTKH, B03HHKaromue H3-aa AononHHTenbHOA llHCKperu-
38UHH, MO*HO HCKniD'IHTb C llOMOillbiD CTieUHanbHOrO llH¢
¢epeHUHanbHOrO oneparopa trnB llHCKpeTHblX BpeMeHHblX H 
cneKTpanbHhTX ¢YHKUHA. BIJepBhTe TaKaB MeTOllHKa 6bwa 
H3nmKeHa B/ 3/ H 3aTeM B / 4 / K8K qaCTb llHCKpeTHOH TeOp!fH 
CHCTeM. 

B ll8HHoA pa6ore nony<JeHbT oneparophl ann pa3-
HOCTeii nro6bTX llOpHllKOB H llOK838HO, qTo onepaTOp 
HenpephlBHoro npeo6pa3oaaHHH ao apeMeHHoA o6nacra, no-
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cTpoeHHhiA KaK pHn paaaocTeA, o6nanaeT nnoxoA cxonH
MOCTbJO. 3TO HBnHeTCH OCHOBHbiM HenOCTSTKOM Henpepb!BHOI'O 
onepaTopa npH aaanHae ueneA c noMombro nHcKpeTHoro npe
o6paaoaaHHH <l>ypbe. OnTHManbHbiM nH¢¢epeHuHanbHbiM one
paTopoM oKaaancH onepaTop KOHeqaoA pa3HOCTH nepaoro no
PHnKa aaaan. C noMOillbJO aToro onepaTopa npoaaanH3HpoaaH 
<fJHnbTp HH*HHX qaCTOT H DOK838HO, qTo OH HMeeT npeHMY
rneCTBa a cpaaHeHHH c aenpepbiBHbiM onepaTopoM. Peaynb
TaTbi aaanHaa 6onee cno*HOA uenH, conep*ameA 9 nHHHA 
CBH3H H 10 eMKOCTHbiX Harpy30K, naroT HeOCUHnnHpyromHe 
KpHBbie, KOTOpbie XOpOlliO COOTBeTCTBYJOT 3KCnepHMeHTanbHbiM 
Ha6nroneHHHMo nHCKpeTHOe npeo6pa30B8HHe ¢ypbe BbiDOnHH
nocb Ha 3BM C DOMOillbJO nporpaMMbl /5/. 

•2. nHdxbepeHUHSnbHbiA onepaTOQ llHCKpeTHOI'O 
npeo6paaoaaHHH <l>ypbe 

nHCKpeTHOe npeo6pa30B8HHe ¢ypbe npencTaBnHeT co6oA 
nHHeHHyJO MaTpHqHyJO onepaUHJO. TipH 3TOM BeKTOp nHCKpeT
HOH BpeMeHHOH <flyHKUHH (X) YMHO*aeTCH Ha KOMnneKCHyro 
MaTpHuy(F) <l>ypbe. Boo6me roaopH, peaynbTaT HBJIHeTcH 
KOMnneKCHbiM BeKTOpOM (X) o 06paTH8H onepaUHH D03BOnHeT 
onpenenHTb OpHI'HHan no cneKTpanbHOH <flyHKUHH. 

MaTpHua (F) HMeeT aneMeHTbi 

f 
ik 

-j277UL 
=e N (i, k = 0,1, ... ,N -1~ , 

H o6paTH8H M8TpHU8 (F)-1 - aneMeHTbl 

f* - 1 j277 ik 
ik - Ne N 

• OnpenenHH nHcKpeTHOe npeo6paaoaaHHe <l>ypbe KaK 

N 1 "2 ik - J 77-1 N x =- ~ e X 
k N i=O 

2 

( 1 ) 

(2) 

(3) 

nerKo nonyqHTb KOHeqHyro pa3HOCTb nepaoro nopHnKa Haaan: 

"2 i 
N 1 ·2 ik 

-J 77-
N 

xk- xk-1 - J 77- 1 - e 1 N X ( 4) =- ~ e . 
N i=O tlt i tlt 

TipH 3TOM BHnHO, qro nH<fl<flepeHUHpOBBHHJO <flyHKUHH (o6pa3o
B8HHJO pa3HOCTH) no apeMeHH cooraercrayer yMHO*eHHe 
¢ypbe-o6paaa Ha oneparop 

- j2772._ 

1 - e N 
( 5) p = tlt 2 

ToqHo raK *e npeo6pa3yrorcH H npyrHe pa3HOCTH. Pa3HOCTH 
anepen cooraeTcrayeT oneparop 

"2 i J17-
e N -1 

p = tlt 1 
(6) 

co6craeHHhle qacTOThl KOToporo ne*aT B neaoA nonynnoc
KOCTH. TioaroMy 9TOT oneparop He nonxonHr nnH aHanH3a 
neACTBHTenbHhlX ueneA. ilnH UeHTpanbHOH pa3HOCTH, nonb3y
HCb npaaHnoM rpaneuHA, nonyqaeM oneparop 

j . 2 i p = - sm 77-
3 tlt N 

(7) 

ilnH 8TITipOKCHM8UHH npOH3BOnHOH MO*HO 6paTb 6onbmee 
qHcno 3HaqeHHA. Mcnonb3YH HHTepnonHUHOHHYJO ¢opMyny na
rpaH~a. TIO 3HaqeHHHM <flyHKUHH B TIHTH TOqKaX H8XOnHM 

dx I 
dt k 

4 , _ 

3 

X - X . 
k+l k-1 

2tlt 

1 

3 

X -X 
k+2 k -2 

4/.\t 
(8) 

qro 9KBHBaneHTHO TOqHOMy nH<fl<flepeHUHpOB8HHID TIOnHHOMa 
qeraeproro nopHnKa. Cooraercray~mHA oneparop HMee r BHn 
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p 
5 

j [4 . 2i 1.4i] = -- -sm rr-- -sm rr- . 
M 3 N 6 N 

(9) 

TaKHM o6pa3oM, nony'laeM o6myJO <PopMyny .nnSI Koa<P<PHuHeH

roa CHHyC-pS1ll8 1 

p 
2m+1 

a = q 

j m qi 
= - I a sin 2rr- , 

~t q=1 q N 

[ (q- 1) !]2 

(2q -1)! 
(-1)q-1 

m 
a =a n 

r2 
' ecnH q < m, 

q q r=q+l r2 _ q2 

( 1 Oa) 

( 106) 

(lOa) 

C llOMOlllblO KOl'OpOA onpe.neneHa 38BHCHMOCl'b C06CrBeHHhlX 
qacror or i c napaMerpoM m, noKa3aHH8SI Ha pHc,l, 

0~ 

0,6 

0.4 

0,2 

·0,2 

-0,4 

· 0, 6 

· 0,8 

_, 

"lmot jn' 

1 

t.t 

0,1 0,2 0,3 0,4 

i 
-"N 

0.6 0. 7 0.8 0.9 

PHc.l. 0rHOCHrenhH851 ljlyHKUH51 oneparopa .nnH pa3nH'lHbiX 

pa3HOCTeA. 

4 

PHc.2, fo.norpaljlhi 
pa3llH'lHbiX oneparopoa. m-.., 

j lm{p} 
j1'l 

.ot 

~m•t 

Re{p} 

. jn 
.Ill 

~m•1 

11cnonb3YSI3Ha'leHHSI B TO'lKaX k,k-1, k-2, nonyqaeM one
parop aroporo nopH.nKa pa3Hocreij Ha3a.n: 

'2 i '4 i -J TT- -J TT-

.?_ - 2e N + }.__ e N 
2 2 

p = -=---------- (11) 
4 ~t 

fo.norpaljlhl pa3llH'lHhlX oneparopoa .naHhl Ha pHc2. 

3, f1po6neMa Bbi6opa .UHCKpeTHOrO .UHdJ<bepeHUH8llbHOrO 

oneparopa 

113 onpe.neneHH51 CHMMeTpH'lHbiX oneparopoa cne.nyer, 
'lTO tPYHKUH51 oneparopa He'leTH8 OTHOCHTellbHO i =N/ 2 H CXO
.UHTC51 oqeHb Me.nneHHO K oneparopy HenpephiBHoro npeo6pa-
30B8HH51 ¢>ypbe, MaKCHM8llbH851 qacrora npH m .. oo ecTb f = _1_ 

2M 
( reopeMa KorenhHHKOBa), ¢>yHKUHSI oneparopa npH m .. oo 

npe.ncTaBllSieT co6oA BO apeMeHHOA o6naCTH 6eCKOHe'lHbiA 

pSI.U p83HOCTeA 
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d 
oo r+ 1 

_x_
1 

_ 1 ~ ...:...< -___,1)=----
-- k - (x x ) 

dt k ~t r=l r k+r- 1t-r · 
(12) 

3TOT pHA CXOAHTCH 0'-!BHb MBAJ1BHH0 1 H AJ1H onpeneneHHH 
npOH3BOAHOH Tpe6yeTCH 3H8Tb MHOro 3H8'-!BHHH BpeMeHHOH 

¢YHKUHH. M3-3a 3Toro B03HHKaroT owa6KH npa pac'-!eTe ne
pexonHhlX npOUBCCOB B OKpeCTHOCTH TO'-!BK pa3phlB8 (eM. 
npaMep 5.1). KpoMe Toro, H3-3a nepHOAH'-!HOCTH BpeMeHHoii 
¢YHKUHH nonyqaeTCH TpynHoo6o3pHM8H cynepn03HUHH H3 N 
3H8'-!BHHJ1 aTOM ¢YHKUHH B nepaone. TecTOBbre pac'-!eTbi ne
pexonHoro npouecca B ¢anbTpe HH*HHX qacToT noKa3ana, 
'-!TO CHMMeTpH'-!Hhle onepaTOphl nro6oro nopHnKa npaKTH'-!BCKH 
He npHrOAHbl AJ1H 8H8J1H38 paCCM8TpHB8eMbiX uene:i1, llOTOMY 
'-!TO B03HHK8IOT OCUHJ1J1HUHH H HapyWBHHH npHHUHll8 npH'-!HH
HOCTH . TonbKO npa acnonb30BaHHH onepaTopa p 3 B (7) no

nyqaroTCH B nepBOH TpeTH nepaona noBOJ1bHO xopowae pe-
3YJ1bTaTw. Oneparophl Bhlcwero nopHnKa pa3Hocre:i1 Ha3an 
(11) TaK*B Bhl3hlBaroT OCUHJ1J1HUHH llpH MaJ1hlX 3Ha'-!BHHHX 
BBJ1H'-!HH bl llOCTOHHHOH BpBMBHH . no3TOMY OKa3biBaBTCH 1 '-!TO 
TOJ1bKO onepaTOp p 2 npHBOAHT K OUTH MaJ1bHOMy pe3yJ1bTaTy. 
npa npHMBHeHHH 3TOrO OnepaTopa B CHCTBMB pa~HOCTHhlX 

ypaBHBHHH !1MBBTCH CBH3b TOJ1bKO C npenWBCTBYIDWHM nepHO
AOM BpBMBHHOH ¢YHKUHH. no3TOMy, C y'-!BTOM nepHOAH'-!HOCTH 1 

aHaJ1H3 c noMOWbro npeo6pa30B8HHH ¢ypbe H onepaTopap2 
naeT pe3yJ1bTaT, COBll8A8IOWHH C npHMblM peweHHBM CHCTeMbl 

BpeMeHHb!X pa3HOCTHblX ypaBHBimH . 3TO 3Ha'-!HT 1 '-ITO TO'-!HOCTb 
peWBHHH He CBH38H8 C HCllOJ1b30BaHHBM npeo6pa30BaHHH 
¢ypbe, a 38BHCHT TOJ1bKO OT CTeneHH llpH6J1H*BHHH npOH3-
BOAHOi1. H CXOllH !13 3TOrO MQ}I<IIO onpenenHTb OWH6KH Bbi
'-!HCJ1eHHH . 

4. OnepaTOP cnsHra 

BseneHHhlH onTH M8J1bHhlA nH¢¢epeauaanbHhlH onepaTop 
nocraTo'-!eH nnH aHaJ1H3a uenefi c naHeHHbiMH cocpenoTo'-!eH
llbiMH napaMeTpaMa. 3neMeHTbi c pacnpeneneHHbiMH napa
MerpaMa (naaaa) Tp e6yroT BBeneHHH onepaTopa cnsara. Dpa 
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nepexone K nacKpeTHOMY npeo6pa30BBHHro ¢ypbe B onepaTope 
HenpepbiBHoro npeo6pa30BBHHH ¢ypbe e-jcur HeJ1b3H no-
HHMaTb jcu KaK onepaTop npoH3BOllHOH. M3 ( 3) cneayeT, 

HallpOTHB, '-!TO AHCKpBTHhlH onepaTOp CABHra 

ikv 
-j2rr--

e N p (13) 
v 

Dpa 3TOM kv 
HOM pa3HOCTH ~t 

uenoe '-!HCJ10 CABHrOB B enHHHUaX BpeMBH-

5. DpHMepbi H npHMeHeHHH 

ilHCKpeTHOe npeo6pa30BaHHe ¢ypbe o6ecne'-!HB8BT aHaJ1H3 
J1HHBHHbiX uenei1, ecnH cneKTpanbHaH ¢YHKUHH H3BeCTHa. He
KOTOpbre llpHMBpb! npeACT8BJ1eHbl AJ1H TOro, '-!T06bi llOKa-
38Tb npeHMywecTsa 3Toro MeTona npa acnonb30BaHHH one

paTopa P2 • 

5.1. ilacj:J¢epeHUHpOBaHHe llHCKpeTHOH ¢yHKUHH 

DepHOAH'-!eCKaH AHCKpeTHaH ¢YHKUHH llpHHHMaBT B nepHOAe 
(N = 32) CHa'-!ana 16 pa3 3Ha'-!eHHe "1" H 3areM 16 pa3 3Ha
'-!BHHe "0". B pe3ynbTaTe na¢¢epeauapoBaHHH 3TOH ¢YHKUHH 
c ITOMOWbro HenpephlBHoro onepaTopa j cu nony'-!a iD TCH cne

ayrowHe 3Ha'-!eHHH nepsofi npoH3BOAHoA s nocnenosarenbawx 

TO'-!KaX (~t = 1) : 
0,694750; - 0,311705; 0,201382; - 0,152038 H T.n. 

v!x MO*HO onpeneJJHTb T8K*B c llOMOWblO ypaBHeHHH ( 12) I 
OllHaKO B 3TOM cnyqae llJ1H llOC TH*eHHH TOii *e TO'-!HOCTH 
Tpe6yeTCH aecKOJJbKO TbiCH'-1 qneHOB pHna. HanpoTHB, one pa
Top P2 naeT raKHe 3Ha'-!eHHH: 1,000000; 0,000000; 0,000000; 
0,000000 H T.n. 3To nonTsep}KnaeT paBeacrBo ( 12) H, c npy
ron cropoHhl , noKa3hlBaer aenocraTKH aenpephlsaoro onepa
ropa jw • 

5. 2 • n e p e x o n H bl e n p o u e c c bi B ¢ H n b T p e 
H H )I( H H X '-! a C T 0 T 

ila¢¢epeHUHBJ1bHOe ypaBHBHHB ¢HJ1bTpa HH * HHX '-!8CTOT 
npeo6pa3osaao c noMOWbro oneparopos jw a p 2 • nocne 
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aroro c noMOWb~ o6paTHoro npeo6paaosaHHg ~ypbe pac
C'iHT8Hbi COOTBeTCTBY~WHe HMnynbCHbie pe8KUHK H(T) H HX 
cyMMbi (HHTerpanbi) G(T) • DpH aTOM speMeHHag paa
HOCTb ~t s 2 paaa 6onbwe nocrogHHOH speMeHH RC. Ha 
pHC.3 fiOK838Hbl peaynbT8Tbl paC'ieTa H TO'iHbie peweHHg H8 
OCHOBe Henpepb!BHOH BXO.IlHOH lPYHKUHH. 'lJHcneHHbie peaynb
T8Tbl, npHseneHHbie B ra6n.l H 2, eme HarngnHee neMoH
CTPHPY~T csoii:crsa oneparopos jw H P2 • 0HH cooTseT
CTBY~T TO'iHOMy peweHH~ CHCTeMbl p83HOCTHbiX ypaBHeHHH 
BO speMeHHOH o6naCTH. 

8 

Ta6n.l. 11 MnynbCHtHI peaKUHg H(T) !J>Hnbrpa HH)KHHX 
'i8CTOT H ee CYMM8 G(T), paCC'iHT8HHbie 

c noMOWb~ oneparopa jw 
TAU/'JT= .50 

lilT) 

.&38'')';9 

.028375 
-.01001t0 

.OC1 7'J9 

.OC5337 
-.01&25'1 

.0&1533 

(i lT) 

0 • 0 IJO 00 0 
1. 0~& 7~ 0 
1o078H& 
1.071315 
1o07031t5 
lo079 'l30: 
lo!llt82'12 

oltlt1~1t5 
-.0221t71t 

.001!083 
-.OOOitOO 
-.007055 

.0199!.3 
-.10')81? 

• &3 8'J5<J 
1.085080 
1.0b811t& 
1. 0 7 31 ')It 
1.0757'+2 
1.or,3713 
1. 10 'HI1 c; 

-. !lltlt12& 
.018249 

-.OC&331t 
-.000')')(. 

• 0 08B4 
-.02472& 

1.1)80 8 5 
1. o o 2 & 7 
1.07 £: 2 ') 
1.~727 4 
1.0b6& 7 
1.us 3 6 & 

.o :; &2~3 
-.014'Jb0 

• oe4752 
.0'24~0 

-. 010 951t 
• 0 ~ 1533 

1.0 36&78 
1.0 11 08 5 "' 
1.0 b 'JI!'.l5 
! • c 71110 3 
1.077571 
!..Or.ll900 

-.03&215 
.0122CJO 

-.0032H 
-.00385 'i 

.0133&1t 
-.Oit2150 

1.0 9'2921 
1. 0,58 'J& 
1.071tF.28 
1.074201t 
1.Cb&&17 
1.0')0433 

Ta6n.2. 11MnynbcHag peaKuHg H(T) H ee cyMMa, 
pacc'iHTaHHbie c noMOWb~ oneparopa p 2 

TAU/1T= ,50 

lilT) 

.&&&&::.7 .222222 .0740 71t .021t&91 .00!1230 
• 0 0271t3 .000914 .OC03 C5 , OG01CZ .000031t 
.ooc 011 .00000'+ .000001 • 0~ 001!0 .oooooo 
.000000 .oooooo .ocoooo • o r. ooo o .oooooo 
.a co 0~0 .ooooor .cooooo .o r oooo .oooooo 

-.ooooo o -.o ooooo -.oooo :; o -,C ! OOOO -.o ooooo 
-.C 10 IJOO -.oooooo 

(i(T) 

O.OIJ COJQ , bG'l 'l6 7 • '186 8~ ') • 'l ' .. 2 'Jo 3 .9 6 7!- 54 
.1<J" ·n r; , ')'JII 6 2 A • 1')951,:< • 'J 'l9 8 1t ~ ,99'J'llt ') 
• )') ') ')~ 3 • 9 'l'J 9 91t • ) •J') 'J J8 • 'J 'l 9<19'l 1 .000 0 0] 

1. on uo c 1.00000 0 1.oo oo cc 1. o : a oro 1.000000 
!..~1CO ~C 1.0 UOC0 (' 1.0COOJ G 1. c c oco ·o t.o·ooncc 
1.010:J C~ 1.000000 t. aoc occ 1.0 ' 00(0 t.OOGOO~ 

1. 0 1~ o~e 1.0 0 000 ~ 

~ 

lu Pnc.3. CpasHeHHe 
oneparopos jw 

r-------~~~---.----·---------·---------H p 2 no speMeH
HOH xapaKrepHc

THKe !J>Hnb Tpa HH)K
HHX 'i8CTOT, 

Ill 

0.1 

0.4 

0,2 

Jw 

1 . 
~ 11- .-J2'1l'i/N I 

R 

u1 ~u2 .Ill • 2RC 

6 1 a 
II Lit 

5.3. AHanH3 uenH c nHHHSIMH CBSI3H 

AHanH3HpyeMasr uenb, co.uep)Kamasr aKTHBHY~ norH'ieCKY~ 
cxeMy (TTil), 10 Harpy30'iHbiX norH'ieCKHX CXeM H 9 nHHHH 
csg3H, noKaaaHa Ha pHc.4. CornacHo / 2 / nHHHH xapaKTepH

ay~rcsr . nepenaTO'iHOH ¢yHKUHeii: 

F = 
2RLpv 

2 2 R (p + 1) + Z (p -1) 
L v v 

H BXO.IlHhlM COllpOTHBneHHeM 

z = 
E 

2 2 
RL(Pv +1) + Z (p v -1) 

Z(p2 + 1) + R (p2
- 1) 

v L v 

( 14) 

z, ( 15) 

r ne Z - sonHOBOe conpor HsneHHe nHHHH , RL - KoMnneKCHoe 
Har py3 o'iHOe conpoTHsneHHe , conep>:cawee sxonHoe conpo-

THBneHHe cnelly~meii: nHHHH 11 

rpy30'iHOH norH'ieCKOH CXeMhl 
C.llBHra C k = 1 B ypaBHeHHH 

v u1 

2 

BXO,IlHOe COllpOTHBneHHe H8-
B 8 TOM yane, H Pv - oneparop 
(13). 0 6mag nepenar oqHaSI 

u2 

--- -~ 

[pl+J 
9 10 

PHc .4. AHam13Hpye Masr uenh, co.uep >K amasr norHqecKHe 
cxeMhr TT n (MH 7400 ) , Z = 93 O M, r = M =0,05 He. 
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¢yHKUHll a nro6oM y3ne nonyqaercg nocneaoaarenhHo c no

MO!llhiD (14) H (15). Tipocrag neHeifHall SKBHaaneHrHall cxe
Ma noreqeCKHX sneMeHroa 121 noKa3aHa Ha pec.5. BHyrpeH-

,:n2fs.spF~~u Pec.5. 3KaeaaneHr
Hag cxeMa MH 7400. 

Hee conporeaneHRe R 3aaecer or cocrollHHll sneMeHra. Bo 

apeMll nono*RrenhHoro ¢poHra RMnynhca H a ero aepxHeM 

cocrollHHH R = 125 OM, a ao apeMSI orpeuarenhHoro ¢poHra 
HMnynhca H a ero HH*HeM cocrOSIHHH R =40 OM ( Moaenb 1). 
BxoaHoe conporeaneHHe aeneKo a o6oex cocroSIHHSIX. CneK
rpanhHoe pa3nmKeHRe nony'leHo c noMO!llhiD oneparopa p

2 
• 

Ecne HHrepecoaarhCSI ronbKO peaKUHeif Ha oaHo nepeKnroqe
HHe, perneHHe nonyqaercSI oaHoKparHbiM o6parHbiM npeo6pa-
30BBHHeM ¢yphe. B cnyqae npuMeHeHHSI nonHoro KOMMyra

UHOHHoro UHKna HY*Hbl eme CBepTKR, KOTOpbie neo6xoaRMbl 
DpH HCDOnh30B8HHR HeneHeifHOH Moaene II B HR*HeM COCTOSI
HRH noru'leCKHx sneMeHroa c R = 9 OM anSI u >O eR=58 OM 

anSI u < 0. Pe3ynhrarbJ pacqe ra anSI axoaHoro HMnynhca 
C nonyrnHpHHOif 60 HC DOK838Hbl Ha pec,6a H 7a. f1pH 8TOM 
auaHo, qro a Moaene I DOSIBnSIIDTCSI cunbHhle Kone6aHHSI 
orpeuarenbHOH DOnSipHOCTH (nyHKTHpHhle nHHHH). 3TH pe-

3ynhrarw orneqarorcSI or pe3ynhraroa R3MepeHRif, Koropwe 
noKa3aHbr Ha pec.66 H 76. Pacxo*aeHHSI CBSI38Hbi c axoaHoif 
HenHH8HHOCTbiD nOI'H'l8CKHX sneMeHTOB, KOTOpyiD Henb3SI 
yqecrb a pacqerax, ecne nonb3oaarhCSI npeo6pa3oaaHHeM 
¢yphe, TiosroMy npe aHanu3e uene, coaep*ameif 6onhrnoe 
'IHcno noruqecKex sneMeHroa, npeanoqrurenhHa Moaenb I 
PerneHHe npu N = 256 He HMeer 'IHcneHHhJX Kone6aHei1:, Ko
rop w e THDH'IHhl npu npu MeHeHHH oneparopa jw , acneacraee 
He6onhrnoro 3aryxaHHSI Ha MaKCHManhHoif qacrore. 3arparw 
MarnuHHoro apeMeHH cna6o 3aaucSir or qucna y3noa uene. 
0HH COCTaBnSIIDT npe6nH3HTenhHO 2 CeKyHabJ Ha perneHHe 
pacc Marpuaae Moif npo6neM bJ c DOMOllihiD 38M CDC-6500. 
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• 

-1 

-2 

Puc.6a, PacqerHaSI ¢YHKUHSI 

HanpSI*eHHSI Ut Ha axoae 
nHHRH. Tiono*HrenhHbiH ¢poHr 
aanpSI*eHHSI U0 - 12 He, or
peuarenhHhrii ¢poHr - 6 He. 
f1yHKTHpH8SI nRHHSI nony'leHa 
Ha ocHoae Moaene II. 

- 1 

- 2 

Pec.7a •. PacqerHaSI <PYHK
UHSI HaDpH*eHHSI U2 Ha 
BbiXOae nHHHH, 

PHc.66. Yl3MepeHHhie Ha
DPSI*8HHSI U 1 H U0 ( U0 - Ha

npSI*eHee 6e3 Harpy3KH), 
nony'leHHwe Ha SKpaHe 
crpo6oCKODH'l8CKOI'O OC
UHnnOCKOD8 (20 HCfaen., 
1 B I a en.). H arpy3Ka Mo
HHTopoM cocraanSieT ronb
KO 2 n¢. 

Pec.76. Yl3MepeHHbre Ha
npSI)I<eHHSI u2 H Uo • 
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CpasHemre scex B03MO)I<HhiX ll11CKpeTHhrX ancpcpepeHuHanb
HhiX orreparopos rroKa3ano, qro orreparop pa3HOCTH rrepsoro 
ITOp5I/lK8 H838/l OITTHMaJieH. ll11cpcpepeHUI18JlhHblH orreparop He
rrpepbiBHOf'O rrpeo6pa3osaHHg ~yphe rrpeacrasnger co6oi1 so 
BpeMeHHOH 06JiaCTI1 6eCKOHeqHhlH pgll pa3HOCTeH1 H BCJieJl
CTBHe ITJIOXOH CXO/lHMOCTH pg/la ero He peKOMeHJlyercg 11C
ITOJib30B8Tb JlJig 8H8JIH3a uerrei1. ll11CKpeTHOe rrpeo6p830B8HHe 
~ypbe, OCHOB8HHOe H8 yK838HHOM Bblll!e orrep8TOpe, HMeeT 

oco6bre rrpeHMyll!ecrsa rrpn aH8JIH3e uerrei1, coaep)l{8ll!HX ane
MeHThi C pacnpelleJieHHblMH rrapaMeTp8MH, BCJie/lCTBHe Co
Kpall!eHHg 38TpaT Ha rrporpaMMI1pOB8HI1e 11 M8lllHHHOe BpeMg. 
npH 8TOM uerrgMI1 C pacrrpe/leJieHHhlMI1 TI8paMeTp8MH MOf'yT 
6brTh 11 JIHRHH csg3.1f, 11 RC -JIHHI111 B 8KBHBaneHTHhiX cxeMax 
rpaH311CTopos HJIH s MO/lengx rennorrpoBO/lHOCTI1. AHaJIH3 

JI11HI1H c rrorepgMH rpe6yer npnMeHeHI1g asyx orreparopos, 
a 11MeHHO: OITeparopa C/lBHf'8 JlJig OITI1C8H11g 38Jlep)I{KI1 H 
ll11c!>cl>epeHU11aJihHoro oneparop8 ang OITI1C8HI1g 3aryxaHHg. 

B 3aKnmqeH11e asrop 6naroa8pi1T 3.A.nepenbll!TeHH8 38 
TIO/l/lep)I{KY pa60Tbl. 
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