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©1974 06heOUHeHHblil UHCIIIUIIYII JIOepHhiX UCCAeooaanuil Jb6Ha .. 

"i 
! 

B aacTOHllleil p860Tff p8ccu8TpHB8etca. paap86otauaua 1.1. pe8JI!.laoBaH

auil aBTopou B BJ.l~e cepHH no~nporp81111 ueTo~ o6pa6oTKR HHwopuaUHH, 

npe;ztCTaBJI8HHOil H8KOTOPUII· CU8UH8JI:LHI:UI o6paaOIItH B03110lltHll8 np!.lMeHe

HHft 8TOrO 1181'0~8. 

P86ota COCTOHT Ha Tpex rJiaB. B nepBoit rJiaBe ,llactcn omrcaH:te 

npe~CT8BJI8HHH HH~Opii8~HH B BJ.l;!t8 CUHCKOBOit CTPYKTypu (cnHCK8) H ero 
J • . 

11amHHH8H peanHaaUHa. ,llanee p8ccuatpHBaeTcH nepe'leHL no~nporpauu, 

BllOOJIHRillliHX CO CDHCK8MH Ka.K 3JIBMeHT8pHUe; TaK H 6oJiee CJ!Oli[I!UC 

onepa~HH. 

Bo BTOpoit rnaBe paccuatpHB8eTCH npHJIOllteHHe a·nnap8Ta · cni'!CKOB 

K 3~8'1811 oopa60TKH ap111~118TH'l8CKHX BUpaaeHHlt~ 

B TpeT:&eit rJI8Be noKaaunaeTcH BoauolltHOCTh nplllnoaeHHH annapaTa 

CUHCKOB K H8KOTOpllll ~H3H'l6CKHII 38;lt8'l814 HS npHuep~l38;lt8'lH'paC'leT8 

U8p811eTpOB 8JI6KTpH'l8CKOil ~enH. 

I. OnHcaHHe annapaT8 cnHcKoB • 

. llo~ CUHCKOII HJIH CUHCKOBOit CTpyKTypoa B ~8HHOit pa60Te UOHHII88T~ 

Cfl CBR3Hlltt JIHHeiiHUlt OpH6HTHpOB3HHUit rpa~. BepmHHll rpa~a 6y;zte14 

H83UB8TL Y3JI811H CUHCK8 1 a OTpeaKB ( pe6pa) rpa~a, Opl'leHTHpOBBHHUe 

T8K 1 'lTO ~8HHHt\ yaeJI BCT:L H8'l8JI0-3THX OTP63KOB, 6y~e11 H83UB8T:L H8-

npaBJI8HHHIIH (Hcxo~HlllHIIH Ha ~aHaoro yana). AHanorH'lHO onpe~eJIJillTCH 

HanpaBJI8HHH 1 BXO;ltHlllH6 B ;!t8HHul yaeJI. C Ka~UII HanpaBJIBHH611_B CUHCK6 
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cBaaaao HeKo~opoe ~enoe qacxo, aaaHBaeuoe uouepou a~oro uanpaaxe

uxa. Ha uywepa~m uanpa~xeuxl uaxx~KBae~ca cxeXJm•ee rpe6oBaaxe: 

K3 ~aHHOrO ya~a H8 MOryr HCXO~·~· ~Ba HanpaBX8HKH C OAJHaHOBKMX 
HO»epaiiH. 

bJ~eu roBopar•, ~ro yaen A coe~aaea c ysxou B, ecnx B cnacxe 

cyll!eC~Byeor cepxa yanoB A=A0,Al'A2 •••• An =B lil uanpaBneuxlt c uouepa

Yif wa , WJ. . , •••• wn Taxu,· uo Hanpaa;neaxe Yi ( i =0, ••• n) 

HCXO,JUIT H3 yaxa A i H BXO.JtK~ B Y381 A i+I • fipl 8!0M cep111 HBIIPU

neHlll!l wo · .••• wn oupe~eueor nyu, xotopw yaex. A coe)I;KH&H c yuo11 
B. 

Ysex A_6y.Jtn aaaHBanca.6asacuHJI yuo1o1 cnacxa,ecu,cylll&C!BJ

Il! nyu, C06;JtHBflllDUI8 ero .co BC8MI ~O!a.UHKMK y31aBK CIIIC.Ia. B ;Jt&.U

Belmeu .. 6y]l;y! paocuatpBBaucH to.uxo cnacxa, . o6~Qallue 6aaxcawa _ 

ysnaux. Cne~yer aauerHu, ~to, ecJIK yae~ A coe~1xex c ya1011, B, Bo

o6~e roBopR, aeBepuo, ~to yaen B coe.JtHxeu c ;rano11 A. 
. PaCCIIO!pHII orepep:&. peam!a&~ll llOHR!Hll CniCKa. Ha 9BII. llone Jia- . 

YH!H 9Bll, O!Be~euuoe uo~ aa,1ta~y, ocJpa<Sa!HJ_8.1liiiYil CIIHCKH, paa,Aexeao 

u.a 2 ~actH - none a~a'UI H none cnB.cKoB. KaKJ~HI ysen cn11cxa upe~

coraB~eor co6oi rpyany .flqeex naufltll, pacnonozeaawx_:a uone cJIXcxa 1 
. - . . 

llpHfOK H9KOKIIaltTHO (aqeRKH O~Horo ysna ·OKOryr qepe~o-

Ba!.Cfl c aqeltKaBJ ~pyrHx ysnoB). KaK,llaR nqe!Ka ya~a co,JtepZBt ~:ae 

HHC!PYK~H { neByD H npaBym) • fiep:aall HIC!PYKIUIH yana IIOJ18! 6HU !OU
KO 18BOA. HHC!PYKIUIH HM91l! cneAJmUI ·~: 

·· none · I -~naroB I aouep I ~ec .,. 
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Ha SBM ESCM-4 none ~naroB co,JtepxHT 3·6HTa, HOMep- 3 6HTa, ~pec

I2 6HT. B none ~naroB co,JtepxaTCH cne,JtyiOil!He npHaHaKH: 

I. ITpHaaaK Toro, ~To .JtBHHaH HHCTPYKUHH HBnHeTca nocne,JtHeU 

HHCTPYKUHett yana; 

2. llpH3HBK TOrO, ~TO a,Jtpec HBnfleTCH CCU1!KOrt Ha aqei1Ky 1 Haxo

.ltflll!YIOCH B none a~a~n (HBnH6TCH 8.Jtp8COM 3TOH aqeHKH); 

3. ilpH3H8K TOro, qTo ~pee HB1!H8TCH ~peCOM C1le.JtYIDil!eil {lleBOH) 

HHCTPYKUHH Taro xe cauoro yana (npHaHaK npo.JtonxeHHH yana). B npo-

THBHOM cny~ae (ecnH npnaHaK HyneBoil) a,Jtpec yKaauBaeT Ha nepByro 

HHCTPYK~HIO Kauoro-nH6o .Jtpyroro yaana H1!H Ha aqeilKy nporpauuu. 

J!Jo6oil cnHCOK 38.Jt8eTCH aqeitKOH B none 38.Jt8til 1 CO.JteplKall!e:i HH

qJOplola~HIO 06 B.Jtpece nepBOH HHCTpyK~KH KaKOrO-nH60 6aaHCHOro yana 
J 

3TOrO cnHCKa, T .e •. C CChlliKOH HB 6aaJaCiihlH yae11 CnHcKa. 

06pa60TKaCnHCK8 MOllteT 6h!T:& peanHSOBaHa Ha H3h!Ke 1!0PTPAH B 

BH.Jte 06p8Il!6HHH K aneMeHTBPHhlY. nO.JtnporpaYM~ o6pa60TKH cnHCKOB 1 no

.Jt06HO TOMy, KBK STO C.Jte1!aHO B pa60Te/I/. 9TH no,JtnporpaMMhl MOryT 

6UI!:& H8lllr!C8HU Ha H3UK8 l!HXHero ypOBHfl (aBTOKO.Jt6 IWH Jlaltp0J13hllte) 

Ha coo6pallteHI1il aKOHOMHH naMHTH 11 BpeueHH cqeTa. Ha ·aBM ESCM-4 .oHH 

peanH30B8Hhl B paMKBX KOMnHnHpyiOil!eil CHCTeYhl:Ha H31:lKe,"MAKPQC 11 /
6/. 

~ ' ' 

PaccuoTpHu 6onee no.Jtpo6Ho aTH no.JtnporpaYMhl.''~'· 

I. OnepaTop call nil(A) aaBO.JtHT HOBHU yaen B none cnHcKa 

(nycTott.yaen), H B aqeUKe A BOaHHKaeT CCI:l1!Ka Ha Hero (a.Jtpe~ nepBoil 

KHCTPYKUHH STOrO yana). 

2. OnepaTop B = step(A, nway ) • B .JtaHHOI4 cnyqae npe.Jtnona-

raeTcH, ~To yaen, yKaaaHHh!U B nqe}{Ke A ("yaen A"), CBHaaH c yanou 

B aanpasneHHeW,·HOwep KoToporo CO.JtepXHTCH B aqe~Ke nway • One

paTop BH'UicnaeT B aqeAKe B ~ec O.JtHOHYeHHoro yaxa. ~eilcTBHe aToro 
onep&TOpa JoiOJieT 6HT:& npe,ACTaBli8HO B BH~e CJl6.JtYDil!eA CX6Mhl: 
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A 

al ~--
nway 

~----~~0--~~~ 
A B 

3. Oneparop call cons (A,B~ nway ) coe,nHHHCT yanu A H B 

HanpanneHH6M nway • ~CUJIKH Ha 3TH J31lU H8XO,IlliTCli B COOTBCTCTBy-· 

XllllHX SllJCHKaX. nway J1Meer TOT xe-cuucn, 'ITO u. B npe,nu,nyll(eu nyHKTe. 

4. n = nway_ (A,f'lag) 8ror oneparop BulJHcnaer nocne.llo-

B8T61lLHO HOYepa HanpaB1l6HHiii, HCXO.IllilllJ1X HS yana A. EC1JH nepe_n 3THM 

onepaTopoM f'lng=l ., T_b <ly.llcT nuqHcneH Houep HanpanneaHa nepnoit 

J1H9TPYKI.tHJ1 yana.A, B ITpOTJ1BHOM cnyqae BHIJHC1lli6TCli HOYep HHCTPYKI.tHH
1 

cne,nyllllleiii nocne roiii, aanpanneaue Koropon Bu'!llcnanocL B aTOM yane 

PaHLwe. ITocne o6paiJleHHH K WYHKI.tHJ1 nway f'lag npHHHuaeT aHaqe-

.HH6 -~' eqnH BU1JHC~li611Ui\ HOIIep. 6u11 B ITOC1l6.1lH6H IIHCTPYK!lHJ1 CITHCKa
1 

B npOTJ1BHOJi cnyqae :.. flag:O • 

5. call wip(A) • 8TOT oneparop 11YHH1JTOllt86T 11 yaen cnucKa, 

Ha KOT~pllll eCTL CCHJ!Ka B li'l6llKe .A nporpauuu. llpH STOll npOH3BO.IlHTCli 

·yB61lJ11J6HJ1e CBOClO,nHOlt IJ8CTJ1 .ITOJIH CITHCKOB H8 IC01lJ11J6CTBO liti66K
1 

38Hli

TUX ,naHH!UI yanou •. Cno6o.naaa tzacrL nonli cm!CKOB aa.lla6TCli C1l6JtYIOIIUlY 

o6pasou: ecnu nocne atzellKH cno6o,nao!l_qacru cne.nyeT aqeltKa aaHliTOlt 

'18CTJ1 ITOJili CITJ1CKOB 1 TO B 3TOli fltiCHKe ( CB060.ztHO~ IJ8CTH IT01lfl CITHC-

1·. _ KoB) pacnonaraDTCH a,npeca Ha'laJia u KOH!la cne.llYIOIJlero HeaaHliToro uac

CHBa IT01lli Clll!CKOB. 

~. 

llepeqHcneHHue nporpauuu noanona~ npo~enunaTL pa~.oonee cno&

HUX OITepa~~ CO CITHCK8MH~ 

PaCCUOTpHM lJ K8'l6CTBe ITpHYepa 3a,naqy ITpltlle~eHHli ITO~OUIIIIX '1116-. . n - -

HOB B ITOJIHHOY~ BHAa A = i~iG.i_;;. ti 1 PAC Cj_ - 'lHCnOBOii K03\iJl.[llf-

I.UfeHT 1 . ti- T6KCTOB8H KOHCT8.HT8i 0Cl03H8'l8~lll8H 11./lCifl'lltfllltUTOp npH 

K03@:lJHI.tHeHT6 • .i3 3TOY CJJylJae ITOJIHHO!.I LIOlitCT UUTb lliJC.IlCT81l1lCH CIIHCKO!.I 

cne)tyllll(ero nu,na: 

-_~fi· c2 
p fc P ••• ~ p 

0 

i! li 

en 
fc 

ri 
P_ 

t1 t~ tn 
1>0pMHpOBB.HHe 3TOro· ITOniiHOMa MOlKCT ClUTL peanJ13lljJOBaJIO cne,nymteH npo-

rpaMMOiii (Ha'aauKe 1>0PTPAH): 

subroutine pol(A,n) 

integer c,p,term,coef', A ,t!erm.J 

c=l ! i=2S P=3 
call riu (A) S tel:in=t 
do 1 i 1 =l,n 

call hilCident) 1-call nil(coef') s.call nil{terml) . . 
call cona(term,coef',c) t call cons(term,ident,i) 

call cons(te~ 1 terml,~-) i, cellread(coef',ident). 
1 term=ternl 

return 
end . 

ITporpaMua read ( coef' ident ) . 38HOCHT 311atleHJ1e KOS<MJH~-

eHTa ll TeKCTOBOil KOHC~B.HTU. B flqeliKH 1 CBR38HHUe C Y3118!.iH coe:f 

'H · ident 
o ].{1l.fi npHBe,neirnH ITO.zt'oiJHUX tiJieHOB TenepL ~OCTaTO'IHO ,llBOH-

HLUt UHKJIO» Cp8BHJ1TL BCCB03MOlKHHe 118pbl ti 
1 

t j 
1 

( .. i j ) 
J1 1 eCJIH ti = tj 1 TO Ci = Ci+ C j · , Y31IU COOTBCTCTBYillllllC .t j-l 
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l. 
I 

• 

H tj+l ' C08,ltHHlill!Cli Haiipa.Bll8Hll8U p • 

fio,Jto6Horo po,Jta nporpauua 6sxa peaxaaoBasa aB:ropou B xaqec!Be 

:rectoBoA aS,Jtaqz, npoBepHil~el pa6o:rH a~eueH:rapaHt no,Jtnporpauu pa6o
!H CO CDHCK8UH. 

B aax.llllqesss a:roa rJiaBH cxe,Jtye! saueun,·q!O JIS!O.ltH pa6o:rs 

CO CDBCKIUIH, B3l!OZ8HHH8 3,lt8CD,6ni3KH,K Jl8!0,ltlUI 1 ODKCaHHHK B pa-
60!8 /I/. 

2. ITpllUSHeHHe annapa:ra CDHCKOB K sanaqau o6pa60!KB 
apHWue:rzqecxzx Bspa.eHHI 

Paccuo:rpHu scnollDSOBaHHs pacc11o:rpeuHoro JS rJia.Be I annapa!a x 

SS,ltaqe npeo6paaoBaHIH ap!l~us:rmqecxoro BspazeuHH B BH.JtS cnacxa, npex

C!a.Blllill~ero npauyll DO~DCKyll 38DHCD S!OrO BHpazeHH!i. ITp!iUaH DOllDCKaH 

aanHCD apz~ue:rsqecxoro BspaxeHHa·(apHwue!Jqecxoe Bspazeuxe nouHua- · 

8!Cli B CUHCJie HSllKa ~OPTPAH) noxyqz!Cli, ecD apH~JIS!JiqsCKIIS HJDI 

norzqecKHe onepa~H SaiiHCa!D B BH,Jte ~YKKq&i 0! CBOHX OD8PSBlOB. Ha

npauep, BspazeHHe atB*C npHHHuae:r BH.lt t(a, ~(B,c) ). llpauyll noxD

cxyll sanHCD apK~ue:rHqecxoro BwpazesJa yxo6uo.npe.JtC!aBXH!~ B :aHxe 

CUKCKa cne.JtYilUUIU cnoco6ou. Ecmt .DO,JtBspuesle npe.JtC!aBUe! co6ol 
; ' . . 

IPYHKq&ll O! uecxonxzx nepeueusHt llli.Jta ident ( x1 , • • • 21t ) , 
!0 COO!li8!C!Byll~A 3X8U8B! CUICKa Dpllll8! liH,lt: 

T:"'' r: t r: 
--~ ..... p 0 p 01--p--~" ~ 

'~'~ -~~ 
............. ...._-----~------' ,.""' ..... , .......... .,.,./ 

---~---
Hanpa.Bll8Blle ~ ecu ccHJIKa ua !8KC!OBYil KOHC!aH!y-aaa:aasHe (JileH-

~~~WHKa!op) q,yuq&~, HanpaBJieste p onpe,Jtelllle! cnxcox napauupo:a 
(rpynuy aanpa.BxesHA, cu. rn.3) • 

• 

. ... 1 
, I 

l 

\t 
I• 

l 

Ecl!H nepeueasaa upe,Jtc!a.Blllle:r co6oA nepBaqsyll nepeueuuyll, coo!

Be!C!By~A 3Jl8JI8H! CDHCKa BUSS! liH,Jt: 

--< 
#ident # 

!HD 

B xasuo11 cnyqae #idant ·- I.JtSB!I~HKa!op, !In (xap_ax!epac!BKa 

nepeueusol) uoze:r 6sr• CDBCKOU ID US.HHHHU Cl!OBOU. THn COJtSPZH!, 

B 118C!BOC!H,HH~Opua~ll 0 !OJI, ftBnHS!Cli JIB nepeueHH8li .aCJIOU, H,lt8H

!H~llK8!0pOJI llXll paS,lt8l!H!SJISJI (3H8K ,Jt8IC!BHB, SanB!aH, CK06KH H !.,Jt.). 

Buaqane apll~ue:rxqecxoe llspazeuHe_npe,Jtnoxarae!cH s8,ltaaasu ll Bll

Jte cnHcxa nepllltmHX nepeMeHHHt; · 

. · .. 'li . t i .1i ' 
s-J:--r~J~ .... 

B cxyqae, ecJIH apB~uetzqecxoe awpa.es1e aa,JtaHo B !eKcto:aow Bll.Jte, 

!aKOI CDHCOK JIOZS! 6H!D no~qeH 1 HaDpluep, nporpauuol JI8KCH118CKOrO 
as~ua~ texc!a /2/. · 

Ha CDllCKa neplllll~HHX nep8JI8BHHX JIOZS! 6H!~ nozyqeB CDICOK npa-
• 1 - t ' • 

uol no~cxol aanlcll cnoco6ou, asaxorll~Hsu tpascxHq&J·apxq,uetllle-.· 

citoro :sHj)azesu B noc.ie,JtoBate~Hocn · ueMelitapHHX :'pi~Me!Jqecxu: 
ouepaiUII. TipH nou BHDOJIHeHHe xaqoA apl~le!Jqecxoa ouepa~• IIHtep

upeupyetcH xax uapauBaBHe pea;,.u.!IIPYillllero cntcxa axeueuou, .coo!

:se!ctBYilDUIM ~YHK~H-:-BPH~euqecKOJIY l8AC!BJim. llU cxyqas lll!lpSZeBKB . . . . . - ~ . . ' 

at :a • c cooue:rctBYilDtee BHDOllBSIIe . a.JeueB'fapssx ,JtellcuaA npHKe% 

C.IUYil_.l Bll.lt (;ztu' npOC!O!H DUie KanpaliJISHHl! I~YK&38!8ml OUYIIIS

HW): 

. ~ 1 :-; 
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'X' . 

-,;=t=;~ 
a. .f.·. + '><' X C ___ !/" . ;:/ 

. o~I• x 1:'•4 
--r--r--o~r--

R = b XC·. 

a.+R 

peayn:&TaT 

a + ~& x c 
JI.Jlll. nonyqeHl.Ui l!OC1l6JlQB8T01l:&HOCTH 31l~U6HTapHb1X apH(j;lUOTH'lOCK!tiX 

;nellCTBHif IIOllHO I!Cll01l:&30B8T:& anropHTU JI.HKCTpll / 2/_npeo6paaoBaHHH 

apH<lJUCTH'lOCKOrO Btlp8K6HHH B I!HBepCHyr> l!OJI:&CKyr> 38l!HC:& C l!Cl!01lb30B8-

HHe!.l uaraai!Ha onepauH£1 c nocne.n;yr>~ell HHTepnpeTaUl!ell nonyqeaaoit no-
. . 

cJie.n;oBaTen:oaocrl! c noMOll(bll uaraal!Ha onepaa.n;os. Cne,nyeT aaueTl!T:&, 

'ITo c no»Oi!l:&ll HHBepcaoil aanHcl! L!OlltHO npeo6paaoBUBaT:& BHpallteHl!H BH-
;na: 1' ( -x, Y. ) , ecn11 Hx npe;nBapueJI:&Ho npeo6paao11an B cJie.ztYIO!IlYil 

iflopuy 1' ( , o - x, y ) ( . 0 - apH~uerl!'lecKaH nepeueaaaH !PYHK

ulioaan:r,aol! Kounoal!UHH !tlueer np!t!opHTeT Bume, qeu cTenea:r,) onepaUl!H~ 

• 
11 aaimraH 11 

( napaueTp) 11ueer HI13KHI1 npHopHTeT 121 ~ 
fipeo6p830B8HHe apH~UOTl!'lOCKOrO BUp8ll6HHR B Cl!i!COK, npe;ztCT8BJIH

Illl!ltl1 llpHUyll ll01lbCKyll 38l!HC:&, li01!63HO i!Cli01!:&30B8TL B K8'l6CTB6 iJo;n

nporpaUUH B 38J{a'lax 3KBHB81l6HTHbiX" npeo6paaOB8HI111 apH~UOTH'leCKI!X '· 

:supaaeaHll, aanplr!Yep; B aaJ{a'le aaannnecKoro :ztK!fKPepeiluil'poBaHHH. 

ilpouecc ;ztlriQ}!pepeHUHpOB8HI1H UOllHO npe;tCTa:infu ce6e K8K pal1oTy HOKO

TOporo uaapoaccew6Jiepa, npH'le» uaKpoonp~,?teneHHHUH ( 11Ta6nHuelt cooT

BeTCTBMll" B. CUHC1IC / 3/) llB1llillTCH npaBH1l8 8H81lHTI!'lCCKOrO .ztH;WJepeH

UHPOB8HH~. ~eBaH I! npaBaH 'laCTl! M8Kpoonpe;zte1!eHHlt_npeo6paayr>TCH B 
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llpHUYil ll01ll>CKYD·38l!HC:& It! WOPU!t!pyeTCH T861IHU8 l!O!tiCKa B Bl!.zte Clll!CKa 

CJIC](Yilll!ero BH.zta: 

-\ {R 
s s s . 

(~ 7\ 
3](6C:& HanpaBJIOHHH t l! R ·yK83llBaDT Ha ll01l:&CKyD 38l!I!C:& JICBOll H 

-. ·, ...... 
npaBoil qacT_e~ uaKpoonpe](eJieHHH. HanpHuep, !Pparuear· Ta6Jil!IUI noHcKa 

;ztJIH llp8B!t!JI8 D (a x B) = D (a) x B+a X D.(B} llpi!UCT Bit!](! 

: . ~~1 1 

• ftl( t: . . t/, X 

/ 

.. p o~o~o_~. o 

1) 

Sl ,, ~ 
o . xt ~ 

~
-~-' ~ xl a. 

S I 1 /o---L-.o ~o x .. l 
p p :y_ . 

I» 0~0 'X' .· . o... . 'D~-

~t p ~L p X y . . o ___ o __ o __ o 

'-..g· 

·--~ .···"-o~f, 

. .. J; .... 
){Jill npOBO](CH!tiH .J.I!t!<lJ!lJepeHU!tlpOBaHH!l apH<lJ~eT~'lOCKOC BllP,8llt6H!tle C1!e-

](yeT npe](B8pi!Ten:&HO npeo6paaOB8T:& B B".D: Cl!!tiCKa li01I:&CKOH aan!t!C!tl (npH

uon) • B npouecce ](i!~ilJepeHUHPOBaHHH BC](CTCH JIHH611Hu'ii C1IY)ft66Hllll en"·-

COK-yKa58T61l:& H8 Te Y31IU 1 !tl5 KOTOpbiX no HanpaBJieHHD f , OC!:& BbiXO.ll: 

. Ha TCKCTOByll KOHCT8HTY •'n• • JI.!t!<lJWepeHUHpoBaH!tle liPO.llCT8Bru{eT co6o~ 
npOCUOTp 5TOrO Cli"CKa •. ilp!t! 5TOU C l!OUO~Il T86H!t!IUI l!OHCK8 COOTBCT

CTBYilllUll1. <IJparw~HT . c.nlicKa aaueaHeTcff H_a. peayn:&Ta~ csoero ](H<lJWepea

uapo:saa!tiH~ Ecna npaBaa qacT:& cooTBeTCTBYr>~ero uaKpoonpe](eJieHHH co

](epaHT onepaTOpll ]("~ilJepeHU!t!pOB8Hi!H 1 C1lyxe6H~ll Cl!HCOK HapallUIB8eTCH. 
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nocxe oOpa6oTKH yana cnyxe<Saoro cnacxa oa yaJq!ozae!ca, 1 <SasBcaal 

yaen cnyze<Saoro c~cKa cue~erca no aanpaBneaBm aroro cnacxa. cny

ze<Sasl CnBCOK BMee! BH~: 

d d d -rx rx-. 
Hanpa»neame d yKaSHB&eT Ba npo~OXI6BI8 cniCK81 BanpaBX8HBH X 

yxaaHBamT sa yans ~~~epea~pyeuoro cnBcxa, cBaaaaase c 'D' 

n~~~dcc ~~~epea~poBaHBH xoaqaerca B cnyqae, ecn1 cnyze<Sasl cna

coR zcqepnaa, n160 8CXICOO%Be%CTBym~eenpaBIXO ~~~~epeBQJpOBaHIH OT

Cy!C!Bye! B M8KpOonpe~eneHIHXo 

ITpBMeaeaBe anuapara cuBCKOB K anexrporexaJqecKIM 
pacqern. 

PaCCMO!peBHHI B rnaBe I auuapaT cniCKOB MOZe! 6H!• npiMeHeH 

K a~aqau pacqe!a a~exrpBqecxiX ~euel. B ~aaaol. rna»e paccuatpBBa

etcH Mero~ pemeama o~aol 1a TaKIX •~aq. sxexrpBqecxym ~en• arol 

a~aqa y~o6ao onpe~en~!• B TononorJqecKRX tepMBHax All. no~ anex

!pBqecxol ~en•m 6y~e1 nOHIMaT• OpleH!BpOBSHHHHI O~HOMepaal CIMUXI

~BSX.BHI KOMUX8KC 1 npBqey no~KOMU18KC ~IKXOB. COBn~ae! CO BCeM 

KOMnX8KCOM (KazHI CIMUieKC UPBH~XeZB! XO!H 6H O~HOMY QJKiy (aaM

KBy!OMy 818KTpJqeCKOMy KOBTypy). C KSZ~HM CBMni&KCOI (O!pe8KOI) 

~enB CBHBaBO O~HO lXI BeCKOX.KO 8X8K!pJqecKBX conpO!IB18111 I IC

!OqaiKOB roKa, a~am~ nepen~H aanpazeHBa B oupe~exeaBHX yqac!

xa ~enH. Q6aqao B !8KOI cnyqee DO B&l&IIKM.COUpO!IBXeHiftl I IC!oq

HIKaM !OK& I~!CH !OKI B O~H018pBHX CIMUneKCax I U0!8H~8XY BIJ~•

MepHHX CIIDX8KCax (yaxax) ~enl. HaBel a~aqel 6y~! OUIC8HI8 BOB~ 

IOZHOl'O noc,pOeBBB ~JHKqll 7 = eq(x) ,.ue apry•eu npelC!u-

He! co6ol CDICOK - ane:npnecxym ~en•~ a · y-' cniCOK, OUICHB~I 

12 
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C00!~8tC!BJD~D CBC!&My ypa»HeHII ~IB tOKOB. ApryMeHt I ~yHKQJB· 

B MSIIHHOM upe~CtaBX8HII - aqeiKI DpOrp&MMHa .co~epza~e CCHXKI H8 

6881CBHe Y81W COOtBetC!BYDIIUIX CniCKOB •. · 
. . . /5/ 

Clcteua ypa»aeall ~na tOKOB a~aercH npa»Bnaua KHpxro¢~ : 

L Rtkjk + .LB flr:: ::o 
(k) \kJ 

( e =1, ••• n) 

jk =. (;)ike ( s = 1, ••• a(k)) . 

fipl atoM n-qacno rouonorJqecxB aea&BBIBMHX Me~y coaoa·nxKnOB 
0 A • •• -' L 0 A '. 

( O~HOMtpH08 qJCJlO BeUI KOMn18JCa) • C K8~KI !SKIM ~IIKXOM .. CBH3aB 

aneii8Jit8pHal !OK jka • fioowJ. tOK 1 np.oteKaDIIUII qepea CIMnn.eKC 

. k 1 HBUe!Cll anre<SpanecKol CyMIIOil tOKOB BCeX rtiKJ!Oll 1 KOtOpKI 

StOt CIIIUX8KC DPIH~neZBt. Ko&~qectBO 3tiX UIK110B ect• tYHKniB 
._ ,., . '· . .· ' .. 

a ( k ) • B ypa»aeHJax ~na aaupazeliBil cyMYJipo:saaze npoBo~ltCll no. 

liCeJI CIIIUJ18KC811 1 BXO~HUM :S ~aHHH.II U!Kio ,tlXH OlliCSHH.H SI8K!pBqe-. 
. --- • 1 . 

CXOi ~e~B.B BH,Jt8 CnKCKa y~o6HO BB8CTB llOBHfliU rpynDH HanpaBneHB~t 
• . • . ~ • ' • . r . . . - • • 

B30<SpazaeiiHX ll BH~e CIIICKa cne,UDIIIell CtpyKTypy: , 
1 

~ \ 

__ :::.------Qi , 
_,.-' ------t:!.-- .-..... 

; -- -- ..... ..... ,_,- --..... ' 
~ n n · c;. ·It --~ 

-~~ Jw ···~ . _.fw, 
Haupauea1e n · CSy,~tell aaaHBan Hanpa».lleaBell, rpynn~~ a ca11y rpymiy 

aanp&BJI8HHI <Sy~ell · Ba&WBat:J. rpynna HaJip&BJieHHil ; n :. Hanp&B.II8HIH 

. n. • n1 .JtliJI scex. rpynn cyn O.JtBH H re ze. ~paBJieot -- nl Y.Jto6-

Ho li18Ctl ~~H SKOHOMII BpeMeBB npa.Bapa~B8HIH qxcna Y3JIOB B rpyune. 

Ka~HI HYXiMepHHI·CIMllJI8KO sxeKtpJqecxol nenl ec!• yaen cnBC

Ka, 18 KO!Oporo ICXO)tHt ~:Be rpynUH Hanp&BlleHHI: rpynna C H rpyii

ua i •. YaJIH rpynnH .i co~epzar ccHJIKB aa coce~aHe yanH-(Myn••ep

HH& CHIInnexcw) uenpnecK~il ~enx 1111 sa coce,l!HBe axeKeHtH ~temt 

(coupotDJI&Bill 1111 JctoqaHKB ioxa). Kouqecno yanoB :s rpynne i. 
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CO:Sll8,l.t86T C KOJIH116CT:SOI! q;IKJIO:Ss B KOTOpue BXO,ltHT HY.li:DliBpHllil Ci!IIU

JI6KC. Hanpa:SJI6HHe 1 HCXO,ltlill{66 HS rpynnu C B COCB,ltHHli yaeJI 3JI6KTpH

qeCKOil uenH.CO:Sll8,l.t86T C OpHBHTauHeit (HanpaBJI6HHBM 06XO,Jta) COOOTBB~~ 

CTBY~~ero UHKJIS. 

Hanpa:aneann, HCXO.Jtlill{He Ha rpynnu C py:r:D ccunKH Ha ·yanu, onH

cu:aa~ll{He UHKJI!l 1 :SKJI~118Dll{HB ,ltBHHllit yaeJI 3JIBKTpH116CKOI UenH. B CBO~ 

oqepe.zt:D·, Ha yana UHKJia 14CXO.ztHT rpynna aanpanneHHit- aa HYJII>Yepaue 

e14MnlleKcu coo:r:ae:reT:ayxnqero qHKna, np1t111eu nopli.ztOK cebiJioK :a rpynne 

aanpa:aJieHHI onpe.ztenlieTCH aanpa:aneHHeu o6xo.zta HJIH aanpa:anefi_Heu ane

ueaTapaoro :roKa coo:rne:re:rny~meA uenH. 

8JIBliBHTll L\BllH (conpOTH:SJIBHHli HJIH HC.TOIIHHKH TOKa) OllHC.llBS~TCH 

yanou cnHcKa c :rpewt aanpanneHHHYH, llep:aoe uanpa:aneHHe ( R HJIItl E) 

ee:r:D ceHJIKa Ha li11BitKy nporpaYlllbl, B Ko:ropoil eo.ztepEHTeli :aeJIH11HHa co

o:r:ae:rc:r:ay~~ero conpOTI!BJIBHHR HJII! I!C.T011HitiK8 TOKa. Be1!HIIHH8 IIOZBT 

6b1Tl> npe.ztCTaBJI6H8 KSK 11HCJIOII 1 TBK H CfiHCKOM 1 BCJIH peq:D H,lt6T 0 no

JIY116HHH 8H8JII!TH11BCKI4X BllpazeHitll ,liJIR napaYeTpOB uenH. n:aa .ztpyrHX H8-

npa:BJI6HHH ( i ~ i1 ) .aa.zta~T CCHJIKH Ha 3JIBY6HThl HJIH yaJihl q;IKJIS B,llOJI:D 

1!-npOTH:S 8JIBli6HTapHOrO TOKa. 

beli 3JIBKTpHtreCK8fi L\611I> xapaKTepHayeTCii B6JIH11HHOI 1 HS KOTOpOit 

14CXO,llHT rpynna HanpaBJIBHHa t Ha ySJill UHKJIOB uenH. 

AHaJIHTH11eCKoe :aupaxeaHe- ,ltJIIi eHeTeuu ypa:aaeHHil KHpxro~a npe.zt

e:raBJIHeT BBJIH'ii!Hy 1 ·Ha KOTOpOit HCXO,lli!T rpynna HanpaBJIBH1di e 1 KOJIII

qeeTBO Hanpa:aneHHI KOTOpOI COBna.ztaeT C KOJIH116CTBOY HanpaBJI6HHit 

rpynnhl t • rpynna e CCbiJISCTCli Ha Y3Jlbl 1 npe.zteTaBJIHIJll{HB C060it OT

,ltBJI:DHbl6 ypanaeHHa eHe:rewu. Ilia Ka..ztoro :raKoro yaJia Hexo.JtHT rpynna -

aanpa:aneHHI . plus • KonHqec:r:ao aanpa:aneHHit rpynnu plus conna.ilae:r _ 

C cyMMapH~ KOJIH'lCC.TBOII yaJIOB I! 31!6liBHTOB q;IK1Ia. 81I61!6HT LlHKJia B 

npHIIOit llOJI:DC.KOit aanHCH l!lleeT :SH.zt oPYHKUI!H X ( R 1 .j ) ( T .e. R x j ) 

14 
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H1 C.liB,!tOBBTBJiiHOs DP6,ltCTaBnR6TCH 3.li6116HTOY CllHCKa BH,Jta: 

.-.-'x' · -R : j 

--!..1 p .. !~!X 
Yaen, o6oaHaqa~~a TOK_:a CHunneKce cornacao npa:asny KHpxro~~.ltJIH 

TOKOB 1 npe;itCTaBJilleT C060I! rpynny plus C HanpaBJIBHHBY _ Ha naphl 

BH,Jta + i. ll.liii .:;. i • 

TaKHM o6paaOM, HCKOMSH nporpaMYhi--4/YHKI{HH eq ( x ) BK.liilqaeT B 

ce6a :rpH __ :aJio~eaaYi J.tpyr :a· ,npyra. I{HKJia. BaemHHit _ I{HJEll no _ rpynne . t 

itJOpliHpye~ rpyiin~ e ~ Cpe.itaH'it·IUIKJI eCT:D npoc11o:rp yaJIOB l1 axe111eHTOB 

UHKJI~ anex!pHq~cKon uenH_H ~opuHpo:aaaHe rpynnbl plus • Buy:rpeHHHi 

L\HKJI npe].tCTaBnHe! co6o~ npOCYOTp rpynnu c, CBH38HHOa.c H8118JIOY 

CHYnJieKca UHKJia~ B peaynua:re :aoaHHKae:r rpynna plus cyYMll aJie

uea!apawc TOKOB~ ~ 

B aaKJIDqeaHe aToit rxashl eneJ.tYeT aaue:rH:r:D, 'lTO onReauaaH aJ,tec:D ,. 
cxeua noiiytieal!a ~opuyJI pacqe!a ueneit npHrOJ.tHa J.t.llll aneK'rpnecKHX 

CXBU1 COCTOHll!Hiti4S !paHaH~TOPOB 1 conpOTHB.liBH;ii, ~?HJ.tBHea:ropoB H HH

.ztYKTHBHOCTBiii. nmi KOH,IteHea:ropOB H HHJ.tYKTHBHOeTeit BBJII!IIHHbl conpo.:. 

THB.liBHHit HMB~T BHJ.t onepa:ropoB BHJ.t8 Rc =(~d)-l i RL = LD , 

r.ne D-.:... J.tH!Mepea~Han:DHHit onepa:rop :apeueaH, ;r:ro npHBOJ.ti4T :a peayn:D

:ra:re B~'lHcneHHH itJYHKL\HH eq ( x ) K cHeTeue HH:rerpo.ztH~~epeHuHaJI:D-
• '1 : ~ 

allX ypa:aueaHa. TpaaaHe:rop uoxeT o~:r:D npeJ.tcTa:aneH ai~M:aaneHTHo~ 
cxeuoit B :aHae HCToqaHKa·ToKa H nepeueaaoro conpo:rH:aneHHH, :a peayn:D

Ta!e qero B ypaBHBHHHX.].tJIH TOKOB BOSHHKSDT H8JIHHBitH!lB 1{Jl8Hhl BH.zta 

R(i)xi 
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