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I. B B E n E H ~ E 

IIporpa.Mua APllX-I npe;naasaatiaeTCH AJIH aBTouaTHti<:CKoro llblti~rc

JieHHH aMUJIHTYJIHO-tiaCTOTHUX: 11 !flaao-tiaCTOTliUX: xapai(TCp11CT111t B npo

!tl3BOJI:&HUX: JIHHC~HUX: 3JICKTPOHHUX: CXCMax C COCp_CJIOTOliOliHhiMH impaMCT

paMH Ha SUBIA c TpaHCJIHTopou TA-IM ( 11CnraaJI 11
). llporpaMua Bhi4:11CJ!HeT 

;z{Jlfl K~;z{OH 3a;z{aHHO~ tiaCTOThl a.Ml1Jl11TYJIY 11 waay HanpH~CHHH BO BCCX 

TO'lKax CXCMhl ( TOliKa - MCCTO COC;z{11HCHIU1 ;z{Byx 11 CiOJiee 3J16M'~l!TOB) OT-. 

HOC11T6Jl:&HO Cia30BO~ (HYJI~BO.i!). MeTO;z{Hita, Ha ltoTOpoii OC!IOBaH u:nropmu 

Bbllii4CJI6HHH 1 Ol111CaHa HH~e. 

IIporpa.M~a npocTa B oCipameH11H. Tpy.zt noJI:r:.aoBaTeJIH npu paCioTe c 

HCH CBC,lt8H It MUHHMYMY. Ha OCHOBe HCCJIC,ltyeMOH llpl!HI~I'lllHaJI:&HOH CXCMbl 

CTpOHTCH aKBl:BaJieHTHaH cxeua, cocToamaa 113 aJieMeHTOB C, R , L H 

reHepaTOpOB TOKa. BaaoBaH TOtiKa 3KBHBaJICHTHO~ CXOMhl (llYJ!CBOH no-
., ' 

TCHIU1aJI) OCi03HatiaeTCH IU1~poi;l Hyn.:r:.. 0CTali.:&Hhle TOliKU CXC!Jbl HyMepy-

IOTCfi B npOH3BOli.:&HO!ol llOpll]{Ke lii4Cll.aMH !,2,3, ••• 1 n. • nan.ee BCC 3JI6- :~- · 

UCHTbl CXeMB li BHemnee B03.zteJCTBHe Ha HC6 J\O,ll11pyiOTCH 1 r;aK UJ.zteT no

K<':.3aHO HHllte 1 H aaHOCHTCH Ha nep{QOI>apTb11 llOCJie 'lero BCC:& npouecc 

Bhllii4CJICH11fl npOl13BO,ltl1TCH aBTOM3T11liCCK11 Ha MaWHHC. 

ITporpauua np11M6HHMa K CXOLiaM C liHCJIO!.l• TOliOK n. OT 2 _no 25 

(uea Cia30BOU). IIapaMeTpll 31\BHBaJieHTHO~ CX6Mhl (B TOM li!tiCJIC napaL!eT

pbl 3l:BHBa1!8HTHUX: CXCM n.aMn H TpaH314CTOpOB) He ,li;Oll:i\Hhl 3aiU:C8TL OT 

tiaCTOTbl. MrHOB8llHOe 3Hal!eHHe TOita reliepaTOpa MOlltCT Cih!T:& mme.lii!Oit 

qiyHKIU18H HanpHlltCHHH MCllt.zlY JIIOCiOii napoli TOliClt CX8Mil. STO 38E¥!CHMble 

reHepaTOplll TOKa. TOK H63aBHCHIIOrO reaepaTopa (BHOWHeo B03,llCHCTBHe) 
·' 

fiBJUleTCH ueaa:altCHMoi4 ·~YHKUHoii BpeMeHH BH.zta I( l.) = sin wt . Ko-

JIHliCWTBo TOKOB ,llaHHOrO Bltl,lta llpO!t13llOJI:&HO. ALilliDITYJia (A) TO!ta aa;na-

8TCH ,li;Jlll K~0-'0 rtmepaTOpa H838BHCI4UO. 
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JbluOp C,l(HHl'li\ H3MepeHHH ttaCTOTbl H naccHBHI:DC sneMeHTOB CXeMbl 

( C, R , L ) onpe:n.eJu1eTCH napaueTpaMH cxeMbl H ttacTOTHbiM ,nlt1anaaoHoM. · 

~;3 tlCTillpCX e,nl'lrHI~ >13MepeHliill ,nBe 1I!06ble MOryT ClHii> llbl6paHH. IIpO!t13BOJI:D

HO, a ,l(Btl ,npyrHe onpe,ne;nHJOTCfl B COOTBeTCTBl'llt1 C nepBb!Mlt1.·'Harip!t1Mep: 

( frU] ~ [ n<Pl, [KoM]. [!liKrH] • 

ilporpaMMa HeO,l(HOKpaTHO l1CllHTb!Banac:D Ha KOHTpOll:DHilX CXeMax l1 
\ . ; . 

l3 i!aCTOHii\Ce Bp13MH HCIIOJl:D3YCTCfl ,il:ilfl npoeKTitlpOBaH!dfl anei<TpOHHI:DC CXeM. 

2. i·.ieTOJ(~IKa pactteTa xapaKTepHcTitlK 

,llnH JIJ06o~ sneKTPOHHOi4 cxeMH c cocpc,noTotteUHWJH napat~eTpat\:1'1 

!VOimO aanlt1CaT:D Clt1CTeMy ypaBHeH!t1i4 /I/ 

( Heooxo,nHYOCT:& BBe,neH~Ifl ttJieHoB oL.zi. I 

,nan:&Heiiimero) ; 11m1 B MaTpltltiHOiri Qlopue 

[c.
1
][iij] ~ [q.jJ[uj] ~ [d,j][uj] ~ [d,.] i ~ [~l•li ~ [ot~JI 

(I) 

(2} 

llycTL He3aB!t1C>1Mblt.i TOK I flBllflCTCH Clt1HyCO!t1,l(aJI:&HO~i. rl'YHKU!t1Ci4 BpeUeHitl 

C HyneBOK t!Jaaoi.t Ill e,nHH!t1tlHOiA allnJH'TY.nO" (pa3l1HtlHbl6. aMTillHTy,nH HXO,l(-

Hb!X TOKOB onpe,neJIHIOTCH YaTpld~eU I<03!M/lt1~lt1eHTOB (cL,;,) -) 
(3) 

'ror,na,yanOBH6 HanpHlltCH!t1H B ycTaHOB!t1BlliCMCH pelitHMe oy,ny~ lt1M~:r:D qne

,nyiOii\HiA Blt1,l(: . 
( 4) 

~H~epeH~HpyH Tpldllt,l(bl llblpallteHHe (3) H ,nBallt,nH BHpallteH!dC (4} no 

BpeMeHl1 lt1 no,nCTaBJIHH B Cl1CTCMY (2), nonyttlt1M: 
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-w2
[c,j][A1]sin wt- ti/[Ci.j][Bi] cos wt + 

.,. w [q,jl [Aj] cos wi :. w [ ~'j 1 U>j] sl.ti wi .,. 

~. [ dq J [IIi] sin r..cJt + [ dij ][ Bj] cos wt = 
(5) 

ilpMpaBHII!BaH K03<WH1Uli6J1Tbl npH Silt (;)[ ll CiJS wt B CHCTeMe 

(5) 1 nonyqHM CHCTeuy: 

- ul[ Ci.j] [Aj]- u) L9.:jH Bj] .,. [ dij][Aj]:: - ui[ol.zd ( 6a) 

-w2
[c.:jHBJJ.,. w[9iiJ[AjJ + [dijl[Bj] =-w3[olJd -t uJ(ol,d. (66) 

Bne~eu odoaHaqeHMH 

- W2 [Cij] .,. [di.j] = K 

w [ 9ij] == L ., 
(7) 

-w2 [atz.J = [ad 

-w3[ol,d + w[ot,d = [ild 

flo~cTaBJIHH ol5oaHaqeiil!H (7) B cHcTeuy (6)·
1

.Honytmu: .·. ·.' 

(Sa) . 

[Ll[Aj] ~· [K][~j]" [bi) . : ,(So) 
.. . . -{ . . 

.~L!IIOt.tl!M cneBa Ha -(L] (K] ;{paBH6Hl!e (8(5) 1') CJIOl!UIM C B!lpallte-
. . . . - f . . . 

Hllell (ea). YMIIOJKHL! cneBa Ha: [L] [KJ • · ypanHeHMe (8a). ll .CJIOJKMM .c 
, I . ' ~ , ."• , . ) . . . ·, .. 

BUpal!CeHUe!l .(86).. !It)J}yqma. COOTB6TCTB6HHO . . . . ~ . ' . . . . . . . 

[LlJ[I(f~[L] + [K]j [BjJ::- [Lj[KJ-t [aJ +.[bJ 

[[LJ[Kr'[L] +Dd] [llj] = [L][Kr
1
[6J+ [ai] . 

. \ 

5. 

(9a) 

(96) . 



(Aj] = [Mr1[[di] + [l][Kr
1
[f>d] 

( Bj] = [Mf1[[bd- [L][Kr
1[di)) 

r;ne [M]=[K]•[LJ[Kr 1 [L]. 

O•.rc10;na Ha.'COA!t1M MOAY Jl:& vl ;J)aay BblpallteH!t1ll ( 4) 

Dj = {II{+ sj' 

(IDa) 

(I06) 

~- =Cl/tcl9 {~) + 1 [{l~si9nA)+(I+Si.lJnll){l-su.Jn 5)] 

<~~cmt 11j = 0, To 1/j =I npH 8>0 1t1 Cfj =j1i npH 6 .t.. 0 · ) • 

TaKHM oopaaoM, onpe;nenaeTcll aMnnHTy;na 1t1 @aaa (nonHoe aHalleHHe 

{:a3bl l{'j t-2 KJi OCTaeTCll Heonpe;neJieHHb114) yaJIOBWC Hanpllllt6Hli~ BO BCeX 

·.roliKax npH p;aHHO~ llaCTOTe w . CJie.n;yeT OTMeTHTI>, liTO npl4 no.nylle-. . 
IUH! ypaBHeHHi.! ( 9) 1t1 ( IO) Tpe6oBanoc:& cyll\eCTBoBaHHe o6paTHblX MaTpHU 

(Kl-f !t1 [Mr~. 

MaTpi4I.ta [K] ~!MeeT BH;n:. 

[K] =:. tD 1(Cq] + (dij] = [- u)
1 Ci.J + d.:J·] 

.Uauuall MaTpHI.ta 6yJJ.C'£ oopaTI4Ua, eCJIH Cl1CT6Lia :meueHTOB . - uJ.zC • eX 

6y.LJ;eT CBH3aHHOM (JJ.OKaaaTeJI:&CTBO Q{jpaTI4JIOCTI4 CUOTpl4 B npH.liOli6HI411 I). 
llCICJIIOli6HI16 COCTaBJilllOT peaoiiaHCHble llaCTOTbl, Ha l<OTOpbiX 06pall\allTCll 

B 0 3Jl6M6~Tbl - W2C +. d ( 111114 H~KOTOpble ~X ICOM6~HaU14~) a a ClleT COB·

n~p;eHlill ~emltl!t1H 3JH~L16H'£0B paaHoro aHaKa~ E:~n¥1 CHCTewa aneMeHTOB .. i ". '' 

OICallteTCll HCCBll3aHHOti, TO MaTp14I.ta ( K J 
.~. ' 

OYJ1.6T.OC0:5eHHOti 

BO Bceu JJ.l!anaaoHe qacTOT, liTO cneJJ.YB.T »a HeTpi4BHan:r.Hoti Heonpe){e

neHHOCTll uaTp!t1~..; cxcMI:l I • (Hanpl!uep, cxeMa Ha.pl1~. I). ]t.naToi'o, 

liT06bl cp;enaT:& MCTOJJ. yHHBepcan:&HHU, MOlltHO ~Hallane HCXOJJ.HYIO CWC!elly 

(2) npeo6paaoBaTI> K Jm;ny 



(ci.,.cL)w.t -Cz.u?.z 

-C.z t.cJ'z +Cz Lt).z 

-..L _j_ ., 
L L 

_j_ _J... 
L L 

PHC. I. 9JI8KTpl1tJeCJ<afl 1.(811:& H COOTB8TCTBYKJI!l8fl 
eti MaTplll.(a [ K] . 

B .1{8HHOM ypaBHeHHH MSTplll.(a [ C{j J uy;a,e•r H80COCieHnol1, a Ma-
o~~· 

TpHI.(bl [ol~i J 1t1 [ol.~r: J HEHyJieBble. MeTo;a,HKa npeoopaaonaHl'lfl 

YPaBHeHl'Jfl (2) K Bl'l;a,y (II), a T8Kl!te anropl'ITM pauOTU nporpaMM!:l 

TaKoro npeo6paa~BaHHH onHcaHH B padoTax /I/~ /2/. 

Heoe5xo.ztl1Mo OTMeTun, qTo .zlOCTaToqHo c;a.enan Heocoeienuon Ma

TPMI.(y [- W
2

C .,. d] • JlaHHOe npeoopa30D8Hl1e HeCKOJI:&KO IIPOI!le 11 Tpee5yoT 

MeH:&We Maml!HHOrO BpeMeHM, qeM npeoopaaoBaH!tle MaTpHI.(bl. "( Cj ~ ·0.7.\Hal<l 
'." 

a:ro npeo6pasc>BaliRe. BHIIOJiHHercll o;a.noKpaTHO n ripattTMqecrm ne BJil'IHeT 
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l 

Ha o6uwe BpeMH pemeHUH a~a'l:u. !I osToMy npeoCipaayeTCH MaTpUI.Ia [c) ,, 

'ITO Il03BOnHeT UCllOnD30BaTD CiOnDmyro qaCTD paHCC COCTaBneHHO~ npo-

rpaL:Mbl AP1111-2 [2]. 
llocne STOrO C ypaBHCHUCM (II) BblnOnHHIOTCfl T-' lKC npeoCipaaoBa-

HUH, 'ITO H C ypaBHCHUCM (2). MaTpHI.Ia· [K] Ciy;zteT UMCTD BH;zt 

[K] = -~i[c~] + [d~·] 

Ha b6paTuuocT~ uaTpH~ . [ c~i] cne;ztyeT, qTo ~.:aTpUI.Ia [ K] Ciy-

;zte'r TaKlltC o6paTHWa Ha BCCM ;ztHaiia30HC qacTOT aa MCKniOqeHHCY qacTOT 

pe 30HaHca. LlaTpUI.Ia [M] = [K] ~ [ L] [K] -~ [ L] Ciy;zteT oCipaTHYa 

TaK litO, KaK H M8TpH1.18 (K] , BO BCCU ;ztHanaaOHC qacTOT 38 HCKniO-

llCHUCU orpaHuqe!IHOrO HX llH«.JJa. 

TaKHY oopaaoM, onucaHHblit Burne ueTo;zt noaBonHeT nonyqHTD qacToT-

Hble xapaKTepKCTHitU mmeitH>lX cxeu npoHaBOnDHoro BH;zta. XapaKTepucTH

KH WOXHO BblqHCJlHTh Ha BCeLI ]tHanaaoHe qacTOT aa HCKniOqeHUOM !IOCKOJlJl,-

KHX pC30HaHCHbiX TOqeK. 

llpH paCioTe nporpaMMbl BblquciieHHe xapaKTepHCTHK npOH3BO;ztUT~fl . 

JtnH ;ztHanaaoHa qacTOT, a~aBaeworo.HaqanLHott to H KOHeqHoH.qa
ttB 

CTOTOi1 JIC. ~ BblllHCneHHe npoHaBO.l{HTCH B ToqKax f = }o · {0 , r:zte 

0 - 3~8liHblit war BJlqHcneHHi.t. n . YCHHCTCH OT 0 ;ItO aHa1leHHH 1 

npH KOTOpOY f ~ f IC • 

3. Ko}lHpo::aaHHe nap811eTpo::a sncKTpOHHolt cxewbl 

BcH HHWOPYaU"H oei zccne;ztyeuott cxeue aanzcb!BaeTCH B ::au.ne cne

:ztYD~HX uaccHBOB qzcen. 

llep::ablt& uaccn 

~ - qucno ToqeK cxeubl, 

~c - qucno euKocTeA, 
,• 
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. nR - 1U1CJIO COIIpOTliBJleHHH, 

n L - 11HCJIO HH.ztYHTliBIIOCTel!i, 

. nM - 1ll!CJIO MSI'Hl!THPX CBHael!i, 

nY - 1ll!CJIO 3aBHCHMWC reHepaTOpOB TOim; 

ni. ;_ 1lliCJIO H638Bl!Cl!Mb!X reHepaTOIJOB TOKa, · 

Jo - Ha1lam,aaH 11aar oTa, · 

'}K - KOH611H8H 118CTOTa, 

o - inar no 1lacToTe ( norapHrpamqecKHit). 

TiopH.ztOK aarr11c11 q11cen nepBoro ·uacc11Ba o6HaaTeJieH. 

BTOpO~ MSCCHB: IIOCJI6.ztOB8T6JILHOCT:& qHceJI .ztJifl 38IIHC11 B6J11Iql!H 

euHocTeH 11 uecT. BKJIID116H11H 11x B 11CCJie.n;yeuoit cxeue. Ka~aH euKOCTL 

xapaKTepHayeTCH rpynnoii 113 Tpex 1ltrCeJI: C, L , j , r.zte C - B~n1111Hda 

6LlKOCTH, a t. H j - HOUepa ToqeK C:{6Mbl, Me~y JtOTOptUlll BK~Xl'lleHa 

aT a eMHOCTL. YKaaaHHhli1 rropH.ztOK aarrHcH q~weJI B Kall.n:on rpyurre o6Haa

TeJieH. ITopH.ztOK cne.n;oBaH11H rpyrrrr .ztpyr aa .n;pyrou,rrpoHaBOJILHhlii. lloc-
'. .· 

JI6.ztHee 38U6118Hlle OTHOC11TCH TSK~e KO BC6U IIOCJie.n;yD~HU U8CCHB8U. 

TpeTH£1 11 '116TBepThli1 uacc11Bhl: rrocne.n;oBaTeJILHOCTH 'IIHCen .ztJIH ~a

nHcH COOTB6TCTBCHHO COIIpOTHBJICH11H 11 11H.ztYI<THBHOCTeli B rpopue, IIOKa-

38HH0£1 .ztJIH 6UKOCTeli. 

ilHTYH MSCCHB: IIOCJIC.ztOBaTeJILHOCT:& 'lll!CeJI .ztJifl 38IIHC11 M8I'HliTHbiX 

CBHae£1. KS.!l)t8H UarHHTH8H CBH3L xapaKTepHayeTCH rpyrrrro£1 113 5 'Ill!-
'"', ; 

cen: K , i , j , t , m , r.zte K - KoarprpH~HeHT CBHaH ~.eJE.zty' HH~YKTHB-
. ' · .. t \t 

HOCTHMH 1 O.ztHa H3 KOTOpb!X BKJIXl'lleHa U6ll.ztY TO'IIK8UH t H j 
1 

a .ztpy-

raH U6ll.ztY T01lK8MH ... ~ .. H. m • T01lKB i- H l (HJIH j H m ) COOTBCT-
'·• ' . ' 

CTBYX>T KOHqau HH.ztYKT11BHOCTe£1, IIOM6'116HHHX Ha cxeue 8B68.zt011KOI. 



illeCTOH M8CCHB: nocne~oBaTeRDHOCTD qycen ~Rfl aanHCH aaBHCHMHX 

reHepaTopoB TORa. Ka~.z~~ti reaepaTop xapakTepHayeTcH rpynnon HS 5 

qycen: S 
1 
~, j 

1 
f 

1
m, r.z~e 5 - ROatJ)IiJHI.U1eHT nponOpUHOHaRDHOCTll (Kpy

THSHa ~Jlfl JiaMn, It031Q{J?HliHeHT TRria SoL ,ll;llfi TpaHS>ICTOpOB); i. H j -

TOtii\li1 CXeMhl, M6llt.ztY l:OTOpW!H BltJI!OtieH reHepaTOp TORa; f H rtt - TOtiRH 1 

Hanpiii:teHHe MSi!t.ztY ROTOpdMH ynpaBJIHeT TOROM reHepaTopa. !10pfl~OR sa-

mwH tiHcen B nape L , j .nomKeH 6hlTD TaitHM, tiToou nonolKHTeJID-

Hoe aanpanneHIIIe TOita B reaepaTope ouno · OT i. -oti. (nepnoti. B nape i. , 

} ) TOtiRll R i -oil. llp!il STOM nepBUM tiHCJIOM B nape f 1 rn .ztOJillteH 

OblTD HH~eRC yueHDlliaeMorO (HaTipHllteHHH) 1 a BTOpblM HH.zteRC BlltiHTaeMOrO 

B aa.ztaHHOM BblpailteHRU TORa Iij = s(ut- u,..) . 

Ce.7JDMOiii MaCCI-lB: nocJle,ztonaTeJIDHOCTD tiHcen ~JIH aanHcH HeaaBHCR

M~X reHepaTopoB. Kaii\~Lii-1 HeaaBIIICRMUi1 reaepaTop Toua xapaKTepHayeTCfl 

rpyHnoiit Ha Tpex queen: A , i. , j , r~e 1. R •• j - TOtiRH, L!ellt.ztY RO

·ropuMH :tllmiOtiell re11epa·.rop, np;ttieM no;w:;.:HTeJIDHoe aanpanJieHne TORa B 

reaepaTope OT i.. -o11 (nepnoti. B nape i. , j ) TOtiKH K j -olii. 

llepetillCJieHHaH HHtJ)OpMaUHH npo6HB86TCfl Ha neptJ)oKapTax. Ka~oe 

tiHCJIO nepnoro YaCCHBa HMeeT CBOID KOHTPOJIDHYIO cyMMy. 0CT8JIDHU6 MaC

CHBhl H!.l6IDT O.l\HY cyMMY Ha MaCCI1B • .B J.!allliiiHY aaRJia~blBaeTCfl M8CCHB nep

II/OKapT nporpWJMbl 11 MaCCHB tiHCeJI B yKaaaHHOiit TIOCJ16~0B8TeJIDHOCTB. 

Jlanee pactieT npOIII3BOJ(llTCH aBTOMaTHtieCKl-1. 

Tiplil ctieTe Ha B8Cl,l-4 pa)otiee none ( A3K3YIY) - 6500, viHII/OpMaUHH 

BU.l\86TCH Ha neqaTD C HHTepBaJIOB ll f . 
Ha JieHTe nepnoe qltiCJlO- HOMep TOtiKli11 BTOpOe - tiaCTOTa B ~aHHOlil 

8i 
ToqKe ( tiaCTOTa B L -oti TOtiite /i = fo · 10 ) , cne~yromll1e n.. till-
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cen - aJIDJIHTYAH yaHOBbiX DOT6HJ:U1aJIOB ( Dj ) , nocneitHHe n · liHCeJI -

waau Y3JIOBbiX DOTeH~HaJIOB. 

c TeKcTou nporpauuu APqx~I Ha Anrone uoKHo noaHaKoYHTLCH B 
t'· ' ' 

ny6JIHKaUHH, )tenoHHpOBaHHo£1 B Hayqno-TeXHHlleCKOK 6H6JIHOTeKe O~H~ 

( EI-II-5544). 

llpHnoaeHKe I. K Bonpocy o6 o6paTHUOCTH uaTpHq 
cneqHaJILHoro BH!a 

I.I. llyCTL HYeeu KB~paTHYIO YaTpH~y [a,j] paauepHOCTLIO n.xn. 
1 

YAOBJI6TBOpHIO~IO YCJIOBHHU 

a) a .. < o "" . ' fL 
a.i.j il' 0; 

6) L: a..:,~·= o; 
j=f 

B) )I;JIH JIJ06oro "'<= n 

IloKaseu, qTo paHr 'l'aKo£1 uaTPKIUi paBeH n - I. 
i > K 

(I) 

(2) 

YUHOUY 'nepByJO C'l'pOKy UOCJie,ltOBa'l'eJILHO Ha hZt }. 
3 1 

• •.• , ~ n 

c A i = - ~u.. ) :a cnollt:au ~ocne)toBaTenLHo c 2, 3, ••• , n. cTpoKo£1. 
u . '. . .. 

B peayJILTaTe nonyuu uaTPHLtY: BH!a 

0 6fl &~~. . . . ~f.lt-f (3) 

(

au au a,~ ' . . a.,,. 

0 8u 6zz · · · &z.,tH 

0 6,..,,, "n-t,L · · · !J,.-~,. 1 
Ha ycJIOBHH (I) c.ne]tyeT, liTO Bee Ai. ~ 0, :a, c.ne)toBaTeJILHo, uaTpil~a 

B, HBJIHDII(aHCH DO,ltUaTpHqeK UaTpHIUi (3), DOJiytiKJiaCL Ha DO)I;YaTpKIUi A 
,1t06aBJieHHeU HeOTPHUaTeJILHbiX aJieUeHTOB •. IToaTOUy YOlltHO Y'l'B6pllt)ta'l'L

1 

'ITO f>ij ~ 0 H ,ltJIH JIII60ro I{ <. It -I Hait)teTCH 6K.i. > 0, ,ltJIH KO'l'Oporo 

i, · > i< • Ha ycJI~BKH (2) c.ne,ttyeT, liTO 6,i ~ 0 ( i. -c n. - I). TaKHM . o6paao11, uaorpH® B YAOB.JieTBopaeT Teu lite ycnoBHHM
1 

q'l'o H uaTpHqa A, 
H HMeeT llOPH!OK n -I. 

II 

! . 



llpoi~Olla.B Ty lite onepai.\HIO c uaTpHI.\~ii B H TaK ;nanee n. - 2 paaa, Mbl 

llOJIY'lHM M8TP!t11.\Y BH;zta: 

. a.,1 a,!> ... a,,. 

~H "'~ ... !J1;ro-1 

0 c., ... c,,,.z 

' 
0 0 0 ... .fu 

lla OCHOB8Hidld l.J3BCCTIIOti TeopeMbl paHr TaKOtl M8Tpl1Ubl paBeH KOJlld'leCTBY 

;nHaroHanl>HWC t~neuoB, o±mPIHWC oi Hy1in. ilia BhlUWHanollteHHOro Blll;ztHo, 

I.ITO BCC ;ztlilaroHa.'lbHble li316Hbl 1 KpOMC nOCJie;ztHero, 6y;nyT MCH:bme 0, a 

llOCJIC.l(HIIIlt 118 OC110B8lllillil CBOilCTB8 (I) pa:aen 0. TaKIIILI 06paaou, ;ItOK8-

38HO, liTO panr MaTpl11.\bl A paBoH tt - I. 

r".2. Jl!oJaH CXeUa, COCT0Hli\8~i U3 tt yaJIOB l1 f BeTBCicl t .MOlltCT Cll1Tl> 

0.1(ll03H8'lHO Ol111C8H8 Talt H83blBCJCJJOii HeOOj)e,l(~Jieimoti ysnOBO~ IJ8Tpl1UCH 
' ,\ ' , " . 

cxeubl /4/,/5/. SneucHT 3TOti M8TPHUhl 1 CTOH~Idi na nepecelleHHH i... CTpo- . 

KH H j CTOJlelUa, paBe·H npOBO;ItHIJOCTid BCTBH Uellt,lly L . H j ysnaMI4 1 
. .\ \ 

a ,1(1118rOHaJll>Hblirt 33ICN6HT a~i. paBOH cyuMe npOBO.l(HUOCT6ti BCTBOit, 

110.1(XO.l(fii.~HX K L yany. c oCipaTHhiM 3118KOM. iloKai!te!J, I.ITO ·paHr T8KOM 

uaTpii!Uhl paBeH n.. - I, r.nc n · - il!!Jcno ysnoB. · 

11epenyuepyeM y3Jll1 CDfl38llllO~i CliCTCL!If TaK,. 'lT'JO!l JliOClOM L -1-i 

ysen Uhlll CBfl381l XOTfl 61:1 C O.l(llHM K -hiM Y31101l, ,It3Ifl KOTOporo K > L • 

9;o: Dcer,na 'LJoiHo c,nenan· cne,nyiOU\IIIM. ?.dpaaou." IIp~·:cBoHM npoHsBOilLHO~Y 
ysiy HOYep . n. ' , TOr,na cpe,nH OCT81ll>Hb!X Y3110B liD OCHOBaH~ild t;BH38H

HOCT~ CXEHAbl nak,neTCH' XOTfl 6bl 0,7\liH y sen' CBHSRI!HblM c tt -~M. nin1CllO:

HM ·e~y :iio~~P· ;;_·:- I ( ecnH ~;KHX yano~ nec~o~.bKO, ~o· mo60MJ Hs HHX). 

Cpe~H ocTaBmHxcn yanoB nalrt,neTcn xoTH du OJtHH, cBHsannbltt . c · n MnH 
: ;';{.' .• ~:··~ ,' .~~ • j' ·,.1: .. :~. ' .: ,;·f.· •. • /1.! f·;: .~·; .. ,.,.~·:.~:· f : ~· ·: 

'n - I, npHcBoHu euy nouep n - 2. llpo,nonl!tall omicaH~bllrt npouecc, 
.... ' 

nonyt~HLI Tpe6yeuyiO nyuepaUIIIIO ysnoB. 
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CocTaBHM .Heonpe,zteJieHHyro ya;roByro MaTpHr·,y cxeMbl, y:mu ItoTopo11 

rrepeHyMepoBaHbl BblweonHcaHHDIM cnocoooM. Tor.zta sTa MaTpHua 6y}(eT 

Y.ztOBJieTBOpflTlJ BCeM ycJIOBHHM, ImTopb!M Y.ltOBJieTBOpfleT MaTpHna A ua 

nyHKTa I.I, H, cne.ztoBaTeJilJHO, .ztOKaaaHo, ~To paHr ueonpe.zteneHH0£1 

yaJIOBoLi MaTpHUb! cxeMbl paBeH n.. - I. 
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