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iKYPJIA.:I 
Bbi'HICJIHTEJibHOH MATEMATHKR n MATEMATJ.i\.fECKOR (J)1f3KKU 

MapT 1961 Anpc.~--

COOBll.J,EIIUE 06 A.ilrOPHTMUqECKOM H3b1KE A.JlfOJl -60 

.ii,'JIC. B . B 3KYC, <1! • • 'I. BAJ':JP , ji,'JIC. r PH H , C . K :J T I~ . ) f,'JIC . hl A.K-KAPT H , 
fl . HAYP , :~. lf.'J#C. flEP.liHC, $ . PYTHC XA.Y."JEP, I t • .1AME.llh30H. 
B . BOEYA , lf.'J#C. Y9rCTEJiH, A. BAil-B9TirAAPj i,EH, M . BY)I,JREP. 

noa peaa,.Lfueu fl ET EPA H A Y P A* 

(nepe eo() 1'. If. IOfNltF:X:IfHA n o() pt()nl'>tl ue1l. .4 . 11. J,; I 'TllOBA) 

Bne~emte 

11 oce.<l Ufaemc.rt naMR mu 
.VHJll>HM A TYPAHCKOJ'O•• 

IT pe A hl c Top Jt R . ITocne on y6nmwnam1R (eM. 11 ], [2]) npeABapu
TC•lhHoro OT'lCTa o6 an r opunmqecKOM R3hlKe AJifOJI, DOArOTOBnennoro 

~JOpllXCI<OH KOHcf>epeH~IlCH B 1958 r., I' 3TOMy R3hmy 6bl JI n pOSJBJJCH aaaqu
TQJibBhlR HBTepec. 

B peaynbTaTe ueocf>uu;uanbaoii ncTpeqJt B Maiinu;e n uost6pe 1958 r. oi<ono 
copoRa aaHHTepeco·k~unux nuu; n a "paaJTBqo!ilX eaponeuc1mx cTpau co6pamtc& 

sa J<o acf>epea~IO no AJifOJiy B Konear area e s cf>eapa.ne 1959 r . Bhlna opra
uuaoaaaa pa6oqaR r pynna AJIR cOBMeCTaoii: pa6oThr no aaxomAeHuJO cnoco6a 

aanucn RauRa aa nepcf>onenTax. ::ha Koncf>epen~H.R: npuae.1a 1\ n y6nuKaJ.J.DH 
Buq•rcnuTeJI&BUM ~eBTPOM B Konearareae (<AJifOJI-6IOJI.'ICTenm> (ALGO L 

Bulletin) noA peAaR~ueii: lleTepa Haypa (Pet er Naur) c TOM, 'lT06hl no Ha.[(a
HHO .R:BHJIOCb cf>opyr.tOM AJI.R: AaJibBeiimHx o6cymAeauii: . B Te•IeHue HJOBR 1959 r. 
B ITapume aa I<oncf>epeni..vm ICIP (MemAyaapOAHan I<ORcf>epen~HJI no o6pa
OOTI<e HH{j)OpMaD;Bll) COCTOJIJIOC:b HeCKOJILRO RQR Ocf>HD;H3JibHhiX , T8R B Heocf>n

D;H3JILnEUX'• BCTpeq . OTH acTpequ BhlRBHJIB HCI<OTOpoe neAonoauMaHHe n;eneii 
rpynnhi, ROTOpaR nepBOHalJaJILHO 6una 0TB9TCTB9HH3 aa paapa60TRy JI3hlRa . 

C Apyroii CTOpOHU, CTAJIO RCBO, liTO BMeeTC.R: IDBpOKOe 0A06peH.He npeAnpH
JlifTLIX ycunuii. B peayni>TaTe o6cymAenuii: 6blno pemeno coanaTb a JIBBape 

1960 r . MemAyaapoAayJO Koncf>epean;mo AJJ.R: ynyqmeaa.R: R3h1Ra AJifOJI " 
DOAr OTOBI<B OROHlJaTeJII>Boro OTlleTa. B ao.R:6pe 1~59 r. B ITapHme na enponei 
CROH KOHcf>epeH~HH no AJifQJiy, Ha ROTOpoi npncyTCTDOB3JIO OKOJIO liRTH

AeCRTH qenoBeR, 6unu BL16paau ceat:& enpone:iicKHX npeAcTanuTeneii: AJIR yqa

CTBfl B staaapcKoii Koacf>epeHIJ,HH 1960 r. Oaa npeACTaanstnn cneAyiO~ue opra-

*1.W.Ba c ku s, F. L. Bauer, J . Gr ee n , C. K at t , !.M cC arth y, 
P. N a u r (editor), A. J. Per 1 i s, H. Rut i s h au s e r , K. Sa m e I s o n , 
B. Vau qu ois, J. H. Weg s tein, A.van Wijng a arden, M. W o
od g e r. Report on the algorithmic language ALGOL 60. Numer . Ma th. , 1960, 2, N! 2. 
106- 136. 

•• Ynn&IUL TypaucKHii - npe~CTaBHTem. awepiiKaacJ<oii rpynn1>1 na RBBapcRoii. J<ou
~peaJ.VIu 1960 r. - nonr6 DpH aBTOliOOHJlbHOK R&T8CTpO~ 1<81< pas nepeu 3TOB ROH~
pemnteii. 
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Hl13aJJ.HI!: ct>paRI~yaci<yK> Bhl'lllC.'IllTOJILnyJO accou.nau,HIO (Asso•·i at ion FraJt
caiso de Calcul}, BpnTancJ<oe Bhl'mc.:rHTI?Jihnoe oGm.ecTno (British Computer 

Society), 06m.ocTno no npuKnanoou MU'fC\1aTHlW l1 Mexatllllte (fcpMannn) 

(Gesellschalt lur Angewandtc Mathematik und Mechanik) B ron.!laH]t_CKOC 
o6m.ecTno no nhl'IIfCJIUTCllbHOii MaTeMaTHJiC (Neder lands R okenmachinc Ge
noot.,schap). 8TH npeAcTamtTenn ncTpeTBJII1Ch n neHa6pe Hl59 r. u M;~iiHIIC 
~JJR 33 I{:!IO'lllTO.ilbHOH DOAfOTOBI\fl. 

TcM npeMeneM n CiliA seeM iKOJiaiOIII,IIM RhiCKaaaTL cso tr aaMc'!aUIHI uo 

>-~3LIKY AJifOJI 6r.rno npeJJ;;'IOmeno nanpaBJIHTL ux n mypna.•t AC.M Communi 
t:atiom;, r)l;e ouH ny6nnt<OnanncL. 8Tn aaMO'JaHHH cTa.'IIt aaTeM ocnonoii o6-

"YiR~eHuii JJ;.'IH H3MenenHfl AJifOJia. 06c opram1aau,nn (SHARE 11 USE), 
coaJJ;anmuc pa6o•1y10 rpynny no AJifOJl y, oLJJIJt upeJJ;CTaD.HCHhl u 1\0MllTCTC 

Accou,HaJJ.UH no Bhi'B1CJIHTCJILHOii TOXHIIt{O (ACM) no 113bmy uporpammpo

naBHR. l{o~mTeT ACM co6pancR n BamHarTone n H01I6pe 1959 r. u paccMOT
pen nee aaMe'laDHH, n pHcnannhlO n ACM Communications. BhlnO Tanmc 

n36pano COMb npoJJ;CTaunTeneH: n.,n y'laCTJHl s M omAynapOilHOH nontl>epeH-
1.\1111 B 11HBape '1960 r. 3aKJIIOqllT01IbHa11 llO)l;rOTODUTOJibBC\H BCTpeqa ()Til X 

npe~cTanuTene:ii cocT01IJiaCL n BocTone n r~eRa6pe 1 fl59 r. 
Hun a p c E< a R Ito a t1> e pen u. u n 1960 r. Tpneanu.aTL upOJl.CTaJm

Tenei1 U3 ,I(aauu, Aarmn1, Cl>paer~~nr , fepManuH , fo;maB~nrr, IllneiiJ~apun n 
CiliA co6pa1IHCb ua J<OHtl>epenu,niO n Ilaprrme, I\OTOpaR. npoxOJJ;11Jia c 11 no 
16 aunap11 1960 r. 

f1epeJJ; :lTOH BCTpO'lOH lleTep Ilayp, 11CXOJ],H HJ upeJJ;BapUTt'!lhHOro Olll1CU

IIIH! fl3bll-(a ll pel<OMOH)i.at~nH DOf\fOTOBHTO.t!bBbiX BCTpe'l, Ub!pa6oTa; l COnep
UIOHHO HODLIH IT)}OCI\T OII IICaRHH. f\ou<flopCIIIWH DpHHSI."Ja :ny tPOPMY l{al\ 
ocHooy n:tn cnooro coooii\CHHH . ~3aTeM I<Ou<flepeHu.un nepem.t a 1\ pafloTe m · 
cor;raconaHHIO J-(am)J,oi1 11:1 •JacTeii coo6lll,eBH1I . IIacTonu~cc cooGUI,eHil(' npe;J.
CTannneT co6o1r o6'heAHROR!1C 1\0R J ~cnr~ni{ JWMIITCTa 11 nope'IIIC.WHIIC cro cor:la
menHi.f. 

Rat-\ 11 n npe,f\LI~ynJ,CM coo6U\OAHJI o H:lbi.hC AJl L'OJJ, pa :J:tll'laiOTCSJ Tpll 
ypoaHn H3hiKa, a IHteUHO: aTa:rouHMl{ H:lhll\, H:1MH Hy6.•nmau,Hif 11 paa.lJ J-I'JHhll' 

1\0Hl\]JCTt!hTO II pC.r~CTa B:!OIIIHl. 

:Jma.IIOH.H.blh .'13bur: 
1) .fl8.TlllOTC1I pa6o•mM H:lbli'O~l lWMHTCTil ; 
2) HB.1lleTCH OUpC,'\CJIHIOIII,HM H:lbll\OM; 

3) 3H3KII R 3hll\:1 Oll)lt',!:\OJIOHhl , IICXO,'l.fl 113 mc.riallliJI 06."JCf'utTL 1J:JaJtl,fOflO
IIIIM3Hlie, a 110 11 :1 Ka.hlfX-Jnt60 ~tallllfHHhiX orpaHH'IOHifH, 1\0.JWB!.IX IIJIIl 1HICTO 

~aTe~HITI1qecfiux o6oaaa •roaHi!:; 
4) no.1ReTC1I ocnonoif 11 pyKouu;~CTBOM )l;:tn roaJ\aTe.ti e~i nporpammpyiO

u~nx nporpaMM; 

5) RBJIReTC1I o6pa3IJ;OM AJIJJ ucex x01mpeTnr.JX upeACTauJrcuuii; 
6) nB.'I1IOTCR ocuonoii J\.'111 nepeBOJJ;a c SJ3b1Ka ny6nmtau,uii: na n106oc !(an

HOe .hOBKpOTH08 npe~CTaBJIOHHe; 

7\ OCBOBRbiO ny6JIHKaU,IUt: CaMoro .fl3bll\a AJifQJT 6yJJ;yT BCUO.!Ib:JOBaTb 
.nanonuoe npeJJ;cTanneHne. 

H 3bt~ ny6ttuxatfull: 
1) AOnyci<aeT H3Meaou.Rn aTaJrounoro .fl3biKa, csn3anuwe c YA06cTDOllt 
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oeqarn IIJ.l.II namtcauiia (nanpn.\fep, rru~ei<Cht, u pOU(·,1[1,1, noKaaarenn crene

nu , rpe'lecKBe 6yKBLI}; 

2) HCDOJib3YCTCH JVIR n3aHMHOrO 06r.teu a HH<{>OpMa~UOH ; 
3) anam1. RJLIKa, ucnonb3yeMLie B paaniJ'IHhlx crpaHax, MOryT OLITb paa

.Ul'IUhlMU, HO AO:I>KHO 6LITb rapaHTUponano OAH03Ra'1H0<' COOTBOTCTBIIO C 

JTa,lO!IIlbiM fl3hll\OM. 

HouKpemmze npeocmae.n,e~tuR: 

1) Kam~oe H3 unx HBJIRercn TaJ<HM coKpa~eaueM ara:10nnoro nahlKa. 

IIOTOpoe Bl>13B8HO orpaHH'lOHHhlM 'IBCJIOM CHMBOJIOB B CTan.n;apTUOl\1 o6opyAO· 

oaaHH nno.n;a; 

2) I<a>KJJ,OO H3 HHX HCIIOJib3yOT CODOJ<yllHOCTb CHMBOJIOD KOUKpOTHOH 1\18-

JnHUbl B RBJUIOTCH DXO.D;Rhll\1 fl3hJI\OM nporpammpyro~ej{ nporpaMMhl .D;.ilH 

):IQRJlOK MamBHW; 

3) I(alH.D;Oe ua nux .n;onmao conponmi<.D;aTt.c.n npaintnaMfl JJ,JIR nepeao~a 
C JI3LIKa ny6nHKai(HH HJlH aTaJrOHBOrO 113brKa. 

~JISI nepeBOJJ,a :r.rem.n;y aTaJJOHHblllf fi3IJI<Ollf H .R3LIKOM ny6mma~HH, aapRJW 

C .n;pyrHMH, pOKOlltOBAYIOTCSI CJIOAYJOW,RC npaaHna: 

:1T3Jl01111Llii H:JblK 

lf 11/.ICKCIILlC CK06KH I I 
BoaucAcmre B cTeneRb f 
CK06KH () 

Ocnosaunc ACCS!Tb10 

H a bl R n y 6 Jt n K a 1.( " It 
flonRmCRHC CTpORII, aaKmO'Iennoii B cKoorm, H y.l(anenne CKOOOK. 

fiOABIITHC UOK833TeJIH CTeDCUH . 

Jho6a11 <f>oplta cRo6oK. 
fiOARJITJIC ACCRTII II CJICJIYIO~ero 38 rnu& ll,CJIOI'O 'IIICJia; BCTaB

JliiCTCII 3RQK }')IIJOlRCtiHII. 

Onucauue aTa.nounoro nauRa 

1'o, 'lmo eoo614e Moxem 6wmb cK.aaano , 
oo.n,xuo 6wmo cK.aaa~to JICHO, a o 'le .. u neeo:J
Moxno eoBopumo - o moM c.n,eoyem MOA'lamo. 

JliO,aBHr BHTrEHlliTEH.H 

fJI ornKo-4>nnoco<f>cKHii Tpa KTaT• 

1. CrpyKTypa R3LIKa 

1\aK 6biJIO Clia3aBO BO BBO.D;OBHH, aJirOpHTMH'IOCKHK JI3LIK HMeeT Tpi1 paa

JIH'IBbTX ypono.n DpO.D;CTaBJJOHHH - 3T8JIOBHOO, I<ODKpOTBOO H .D;JJH uy6JJHNa

I(HK. Ocuonaoe ormcaHHe .n;aeTCH B TepMHRax aTanonaoro npe.n;cTaaneuHR. 

3ro oaHa'laeT, 'ITO liCe onp e.n;enneMwe a nawKe o6'beKTLI npe.n;cTaBJI1IIOTC1I no

cpe.n;CTBOM ~HKCHpOBaHHOH COBOKyDHOCTH CHMDOJIOB H pa3BHI(a .D;JJJI JJ,pyrHX 

.noyx npe.D;CTaBJIOHJIH COCTOHT TOJibKO B Bbi60pe CHMBOJIOD. CrpyKTypa lf CO

.n;epmaau e OCT8JOTCfl .D;Jifl DCO'X npe,D;CT8BJIOHHH O.D;HHMH H TOUH me. 
HaaHa'lenuer.t anropunmqecKoro .nauJ<a .nnJI.neTCR onocauue DLI'IHCJI H

TCJJLDbiX npo~eccoa. Ocaoaaoii KOHI(en~ueu, JrcnonLayeMoii JJ,n.n onucaaRR 

npaBBJI Bbi'IHCJIOHHH, .RBJlfiCTC.R XOpOmO B3BOCTBOO DOHRTHO apH$1\fOTH'IeCKOrO 

RblpamOBifJI, COJJ,epma~ee B Ka'ICCTBO KOMDOHOBT 'lnCJia nepeMOH.BbiO l1 <J>yRJ(

• ~JIH. Ha TaKox DblpameHBii nyreM npnMeaeann npaann KOMnoau~uu o6pa

Jyl0rc.n 3Ufi\HyTbl0 O)l,BHH~hl fi3LU<a - DOJIHhlO <J>opMyJibl, Ra3blllaC~tbiC OITe· 

OaTOpaMn npucnaRBaBHH • 

.IJ.n.n TOro 'lTOUbi yKa33Tb TC'IOOHO DLI'UICJIHTOn bROrO npo~eCCa, ~o6aUJIR 
H)TCJJ ReKOTOphiO HeapH<{>MOTH'lOCime OnepaTOpt .• r , a TaiOKO YCJIOOIIfl B1.t160pa 

oueparopon, J\OTOpble MoryT, uanpuuep, onHcLmaTb Bb16op anLrepnantu!.l 
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JIJIH ~HHJIHlJOCHOe nonTopeuRe BhlTiHCJIHTeJibHhTX onepaTopotL Bmrlt.Y TO ro 

'ITO 803HHK30T H006XOJJ;HMOCTb o6pam;OHHJI OJ];HOrO OnepaTOpa 1\ JtpyrOMy. 

ODepaTOpLl MOryT cna6n<3TbCJI MOTK3MH. IlOC.TIOJ];OB3TOJILHOCTl> Oll t'paTOpOB 

MO>ROT KOM6HBBpOD3TbCJI 8 COCT3BBhTO OnepaTOpbl DYTOM 83KJIJO'IOURfi ee L1 

o nepaTopnhle CK06KR. 

OnepaTOpbl MOryT 6b1Tb cna 6menbl onucaBHHMH, KOTOpble car.m no ce6e 

HO JIBJI1110TC1l DpOJJ;DliC8HHJiltUI 0 BbJ'lHCJIOHDHX, B O HB!fJOpMHpy!OT DpOrpaMMlt

pyiOJIJ;YlO nporpa11my o cym;ecTnonaHHn 11 aeKoTophTx cnofrcTnax o6'het<TOD, 

D011DJI1110JIJ;HXCH D OnepaTopax. 8THMH CBOBCTB3t.UI MOryT 6h1Th, JI3Up1Utep , 

K JI3CC 'lllCOJI, UCDOJih3yeMbTX B K31J.OCTDO 3031J.OHHU nepeMeHBOii, pa3MOpiiOCTi> 

M3CCUD3 'IBCOJI HJIH J];3>1(0 COBOKyDBOCTb npaooJI, ODpeJJ;OJISIIOJIJ;HX <jlymm;n10 . 

l\a>RJ];OO ODHC3DBO CB1133DO C BOKOTOphlM COCT3BHhlM OnepaTOpOM H JH.tOOT 

cuny TOJihKO AJIJI nero . CocTansoii onepaTop, KOTOphlii BK.TIJO'IaeT ouHca inHJ. 

H33biD30TC1l 6JI01\0M. 

llporpaMMa 1lDJI1lOTC1l 3 3MlmyTblM COCT3BBbiM ODepaTOpOM, T. e. COCT3li 

HhlM onepaTOpOM, 1\0TOphlH HO COJJ;epmHTCJI HH B K3KOM APYfOM COCTI\DUOM ODO

paTope H n e HCJIOJib3YOT mmaKOH COCT3BHOH OnepaTOp, Be COJ(Op}l'(0lltHi1C1l 

B HOM. 

HRme 6yAyT omrcanLI c HaTaKCHC H ceMaHTHKa nawr<a *. 

1:1. <J>op.ltaAU8M OA.n cuHma~cu"lec~ux onucanuu 

CnnTai<CHC 6yAOT onHchlnaThCJI c DOMOJII.bJO MOT3JIHnrnHCTH'IOCJm x <J>op
fiiYJI (3}. Jfx lUITepnpOT3IJ.H1l Jiy1J.JIIO ncero 06'bJICHHOTC1l C DOJI.fOJIJ;biO DplUtepa · 

(ab):: = ( l [ I (ab) {I (ab)( d) 

l1ocJIOAOBaTCJihHOCTb anaKon , aaKJIJO'IeHI:p>IX n cKo6KR ( ), npoJJ;cTaBJIJICT co

f.Soii: MOT3Jl:UBTBB CTH'IOClHIO n epet.tOIIHbl9, 3H31J.OBHH KOTOpblX CyTb DOCJIOJ];O

B3TeJibHOCTil c nt.tnonon. 3naKH :: = H I (nocJieABBH co asa'IeHl1C A ntnu») •• 

OyTb MOT3JIHHrBRCTHTIOCKJI9 CDH3KH. Jlro6oii 3B 3K B <jlop~ry;re, KOTOpwii RC 

HBJISIOTCR nepeMCHHOU HJIH CD113KOH, o603B3'l36T r .al\lOrO COOR (HJIH l\JI3CC :l'la

KOB, e~ry DOJJ;06BWX). 

CoeJJ;usesuc auaKon u (Hnu) nepeAteHBLIX o anaqaeT coeJJ;n:s eaue o6oJH3Ttae

¥ hiX noc n e)l.onaTenbDOCTeif. TaKHM o6pa aoM, np»BeJJ;ennan <jlopMyna JJ;aeT 

peKypcunaoe npammo AJIH o6paaonanu11 anaqen:uii nepeMessoii: (ab ). Oua 

JK33hlB8 6T, 'ITO (ab) MO>RCT HMCTh 3HaqeBH11 ( HJIH (, a OCJIH J];ano ROHOTOpOe 

AOnycTHMOO anaqcEm o ( ab ), TO sonoe ero anaqen:ne MO>ReT 6 blTb nony•teno 

DyTOM HOCT31JOBIUI DCJIOJ]; 33 HHM CBMBOJI3 ( HJIB anaqeHHSI ( d ). Ecmt 383110-

HBRMR ( d) RllJIHIOTCll J];OCHTHtfBWO ~B<jlpbl, TO HOKOTOpbiC H 3 3H3'16HHi.f ( nh) 

cyTJ.: 

[(((1 (37( 
(12 3 4 5( 
((( 
[86 

• B e.RKHH p a3, Kor.n.a ytuep>K.l(aeTc H, 'ITO TO'IHOCTh apH¢HcTn'<t:CI<HX .n.ciicTnnii:, no

o6m.e ronop.R, n c yKaaana, HJJH 1<orna ronopuTcH, 'ITO p eaynhTaT ncKoToporo npou.ecca 

tO'tRO u e ODpC,Il.C1lCII, liTO ,IJ.01l>KIIO DOUHM8ThC.R Tai<, 'tTO nporpart018 CT8UeT TO'IDO ODpC,JJ.e

JJ rlth U 8KOT0 phlit Bbl'IIIC11DT81lbDhiH Dp0l(8CC T01lhKO TOT,IJ.8, KOr.l(a .l(ODOJ!Dl!TC1lbll8.R ltll · 

~pM8U.H.R TO'tUO Y1<3)1(CT K8K UO,IJ.p83)'148B3CMhlC TO'tBOCTb J\ BH,IJ. apli¢MeTnqi'CKJIX ,IJ.I'K

: TBHK, T8K J1 DOcnCAOB8TC1lbROCTb BhiD01lBHCMJ.IX A8HC'TBHU Jlll.R DCC X cnyqaeB, 'KOTOpNe 

\(QfyT BCTpeTIITbCR B npou.ecce BhlqllcnCHBH. 

• • 3 naK : : = oana'tll£>.1. tpaau o no oopene11t'Rl!IOt. (llpu.M. pei). n tpefJr•fJfl ) 
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31:! ~JIC . B . B :n:yc u rJp 

C l~CJThiO 06Jrer'JeHflll aartOMilH8fH1H B Ka'leCTne CHMBOJIOB, HCOOJih3yeMbiX 

~JlJl MeTaJIHRrBBCTH'ICCKHX nepeMOHBhiX (1'. t•. flOCJJCAOBaTeJibHOCTCB 3H8J<OB, 

001IBJI1li01Il;UXCH BByTpH C!i060J< ( ), DOA06HO ab Jl BhlmenpuBeAORHOM OpB ..• " 

pe) ObiJIH DLl6panhl CJIOBa, opu6mt3HTeJihHO OOHCbi:BaJOm;ue DpHpOAY COOTBO~ 

CTByJOm;nx uepeMeRHbTX. TaM, rAe cJiona, I<OTophle 6Lrnu aneAeBbl TalUllf 

CDOC060M, HCOOJib3YIOTCll r,Ae-.nu6o D TOI\CTO, OHH OYJl.YT OTHOCHTbCJI J< COOTBC~ 

CTBYJOIIJ.CMY CIUfTaKcn'leCJ<OMY onpeAeneunro. RpoMe Toro, ReJ<OTOpble <J>op· 

MYJIJu GyAyT npaaeAODbl no ueCJ<OJI&I<y paa. 

OnpeJwnesne: 
( nycTo) 

(T. 0. BYJIOB811 CTpOJ<a CHMBOJIOB). 

2. 0 C II 0 B H hT e C H M B 0 Jl bl, H l( 0 H T H <J> H 1\ aT 0 phi , '<I H C JI a 
n C T p 0 K H. 0 C H 0 DB hie 0 0 H Jl T H 11 

(haROHHblll 113b1K CTpOl1TC1I 113 cnel(yJOW,KX OCHOBHbiX CHMBOJIOB: 

( ocuonnou CHMBon):: = (6yKna) 1 <~u<J>pa ) I (noru•recxoe anaqenue) I 

2.1. ByKBbl 

( 6yHna):: = alb/cldleiflglh/ilfiklll mlnlolplqlrls/tlulv~lxlyiz 
AIBICIDIEIFIGIHillliKILIMINIOIPIQIRISITIUWIWIXIYIZ 

::hoT an<J>asuT MO»<eT 6blTb npouason&uo cymen nne pacmnpen A06aane

uue•r JIJOObiX Apyrux CHMBOJIOB (T. e. CHlriBOJIOB, He COBD8A810IIJ.HX C JIJOOOH 

~n<J>poii, JlOl'H'IeCKHM 3H8'1eBHOM liJIH orpaHH'IHTOJieM). 

ByKBbl ue nMeiOT HHJl.HBHl(yanLBOI:O aua'lennR. Ouu ncnonLJYIOTCH l(nn 

o6paaosanuSJ HAeunr<J>uKaTopoa u CTpOK* (eM. paaAM: 2.4. HoeHmurpu~ean,o 
pbl 11 2.6. Cmpo~eu). 

2.2.1. ~ H <J> p bl. 

( nn<J>pa) : : = 0111213 1415 16 1718 19 

~n<J>pbl HCDOJih3YJOTC1l AJI.R o6pa30BaU\f1I '<IHCeJI, HAeHTHcf>HJ<8TOpOB II 

CTpOIC 

2.2.2. JI or u q e c K n e a u a q en u 11. 

<:rorn•recKoe aua'leuue):: = true 1 false 

.lOI'li<JeCKne 3HatJeBHfl BMeJOT O'leBBAHbiH CIILICJI**. 

2.3. OepanutturneAu 
(orpall ll'll!Ten~>): : = (ouepa~RH) j ( paa):leJIHTeJib) I (cxo6Ka) I (onnca-renb) 1 

( crre~n<{lnKaTop) 

( onepanun): : = ( apucf>MeTD'ICCKaH onepal\HJI ) I ( onepaxum oTnomeHHSl ) 1 
( nornqecKaR onepal\HR)j (ooepal\HR cnel(oaauaa) 

( apncf>MeTH'IecJ<aH ooepOI\HR) : : = + ! -I X I/ I -:-I j 
(onepannH OTnomennH):: =< I< I= I> I> I =F 

* Cne,nyeT 38MeTHTb, 'ITO DCJOAY B H8CTO.Il~eM ODB C8JIHD BWACJieaHe B TeKCTe (ue a aa

ro.~OBK8X) DOJiy>KnpuHll mpHcllTOW BCDOJib3yeTCJI AJUI 060aRa'leBH.Il llf'38BHCHWWX OCUOII

RLIX CHM.BOJIOB (cw:. p83.1(eJILI 2.2.2, 2.3 U T • .n;. ). Ilo,llpaaywe&aeTCJI , 'ITO OCHOBRYe CHWDOJIW 

Be HMeJOT HJIK8KOro OTHOmeUHJI K 6yKB8W, Jl3 KOTOpWX OHH COCTBBJJeBW. B 3TOW coo6ll{e
UIIll •BYAeJieRue TeKcTa nony>KBpllYX mpBcl~Tow Wfll ,npynrx u.enei ne acnOJJLSYeTC.Il. 

• true - BCTHHa, false - nom~>. (Opu.u. peiJ. nepe1oiJa .) 



A JI1'0 J 60 

(JIOm~ecHa-n oncparv11:1 ) : : = :.:.. 1 :J IV I/\ I I 
\ onepan.Hn c:IC~Oll8HJ11f) : : = go to j if I lh{'n J e lse ! for I do " 
( paanemnc.nb) : : = , i·!1o I : I ; I : = I U I ~tep j unt.il I while ! ':ommcnl. 
< mo6I<a ) : : = ( j) I !Il l' I ' I begin j end 
: onn c a TeJIL): : = own I Boolean I intt>ger I real i a •·ray I sw itc h I proood urt· 

< cnen.nqnmaTop ~ : : :: s tring j la bel l valu~ 

:H3 

Orpann•unenu ltMCIOT <J>ni<en poaaHsoe :rHa'leHwe , J<OTO}lOt' n 6onhaJHR

eTne C :ty •J8 CB O'IOBH}l.HO **, B OeTaJl hHblX C aylJallX 6y)leT IIOHCH€:'110 B CO

OTBCTeTB)'IOUlCM ~tOeTC. 

TaKHe THDOrpa<fleNu c oco6eHHOCTU , I~aK npo6en ll.'ll l n epcxon •< a oaoii 

CTpoKe, a aTa .'tOHHOM n auKe a e o6oaaa'la10TC.II. O.nnaKo :~nH o6ner<Jean1! 

•r·reHBH JIX MOmHO eu060J{HO HCD~Jlh30B8Tb . 

,I(;m B03M0 )1(80CTI1 fli<JIIO'ICHHR. TCKCTa MC>RAY CHIIfBOJI8MTf nporpaMMf>l •IMC

IOT MCCTO CJICJlylOl U110 npa nll! l a JHifl npiL\fC'l8BHii: 

fl l) C ;1 C ; 1 0 D U 'I' C :I h n 0 C T h 0 C II 0 n 11 hi X 
{: UMD OJI OD 

; COm ment ( mo6an IIOC:ICliOIHITCJ!bllOLTh, 
ue COA0p)!(8111_8U; ) ; 
beg in comment ( mo6an noc:Jc](omne.'lbllUG'fb , 
ne CO]lOp)!(aw_aa; ); · 
end ( 11106811 IIOCJIO,!I.OB8TC::thBOCTh, 
ne co,IJ.cpma man end HJIH ' ; unu else) 

Ec i:l KB H UII.I OJJ T 

begin 

e nd 

3 KBHB8JiaHTHOCTb 3J{CCh OaaaqaeT, 'ITO .:J1060H U3 T p ex CI1MBOJIOIJ , HOJ\8-

3aBHI»X B rrpaBOU KOJIOBHC, eCn H OH BCTp C1J3CTC.IJ BBe H61<0TOp Oii CT p 01Hf, 

~romeT aaMOJHITbe.II mo6oii noene.nonaTenhHOCThlO cnMBOnon CTPY tnypu , uo· 
l\a 3aHHOH c.1eoa, He OI<a au n a n opu noM HUI\axor o n ;m .IIHn.II un u pur pa~uty. 

2.4. H oe1-unurjiu~romopbl 

2.4.1. C U 11 T a K C H C. 

( u .neu Tu <fluKaTop) : : = ( 6yKn a ) I ( u )leHTH<fl t1l\8TOp) ( 6ynua ) I 
( HACHTU<flliK8TOp ) (~H<flpa ) 

2.4.2. TI p H M 0 p 1.1:*** . 

q 
Soup 
v17a 
a34k1'M Ns 
M ARILYN 

* do lfCIIOJlb3YOTC1l D OucpaTOpax 10U<Jl8. OTO do HC liMOOT Hlii<8HOrO OTHOIIICIUIII I ( do, 
ytJOTpe6nncMoMy n upl'nuapHTCJlbHOM coo6menHH u ue ntWJO'IonnoMy u AJi r OJl-60. 

• • go to - ucpeun, 1t, i f - ec:~H , then - TO, else - uua'le, for - 1Vlll , do BY· 
no:~unTh, s tep = mar. until - ;lo, while = ooKa, comment - npuMe<Jauuc, begin = na· 
'lano, end - nOTICil, own - <' 06cTncuu~o~.H , Boolean - 6ynesc KHif , in tege r = l(cm".H, 
real - BCI.I(CCTBCIJIIYii , a rra y - MIIC<'JIB, Switch - nepeKJI10'18TCJib, procedure - npOllC· 
Jl)'pa, s tring = cTpOna, label - McTKa, nlue- auaqenne. (llpuM. pe/J. nepe1o/Ja.) 

•• • B )l8llbRCHWCM npn OOUC8HHI1 DpiD1Cp OD B BCKOTOphiX CJI)"J811X, J<OTA8 nao6p8)1(e
IIHC HACHTllci>HKaTOpa I!MeeT MllCMOHH'ICCKOC 3H8'1CHBC, aurllHUCJ(OC CJIOBO 6yAeT 38MCBJIT.b· 
Cll COOTBCTCTBYJOUUUI pyCCKJII& oepcBOAOM. flpu aTOM•6yACT IJ(:IJBHO Up8ADOJ11T8TbCII , 'ITO 
ancl>aBHT AJlfOJJa pacwnpcu BBCAesnew pyccKoro ancl>aBnTa. (IlpuM. nepuo/J-.u~ta . ) 

9 mu~r" McP. x. 2 
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2.4 .3. C o M a n T n K a. 

JfJJ;CHTII!lJI11\8TOpbl De HMOIOT BDyTpODIICf O CMbiC.'Ia 
1 

a CJJymaT TOJJbl<O JJ;JJ.R 

06oaaa'l.eRllll 11pOCThiX nepeMOHHLIX, M8CCHBon; MeTOK, nepeH.'IIO'laTCJJOU P 

npo.u:ep;yp. Omr MoryT Bhi6BpaT:&cn npo~:tanOJihno (eM., op;naxo, paancn 3.2.4. 
CTanp;apTHbiC cpym<.u:rm). 

O~nn n TOT i-KC HHACBTuqntRaTop ne MomeT ucuonoaooaTbCR i'\MI o6oana

qemrH pa3.'l ii'IHbi X BCJJU'lllH, 3a UCI\JJIO"'CDBOM TOrO CJJy "'aH, l<Or,IJ,a OTH DCJIH

'IIIHLI, COr:taCUO OUUCaHIUIM rrpor paADibl, JIMCIOT BCCOBMCCTRhiC 06JI8CTll ]:\CH

CTBRR ( CM. pa3AOJI 2. 7. Be.aU'lUlllX' K.MCCbl u 06/lacmu oeucmeu.R. II paane.l! 5 . 
0 D H C a H H .R) . 

2.5. f/uc.aa 
2.5.1. C H 11 T a 1{ C H C. 

(1:\e.'!Oc 6ea JHaHa) : : = (nH!lJpa) I (~enoo 6ea auaxa) (I(ncppa) 

(nenoe) : : = ( n:cnoe 6ea anaxa) I+ ( nonoc 6cJ anaRa) 1-<ncnoe 6e:l 3l:laKa) 
(AeCRTntJuan Apo6h) : : = . (nenoc Goa JDaKa) 

(p;ecJITll'IHhlii rropRnori ): : = 1o ( nenoc) 

( p;ecJITR'lnoe 'iiiCJJO) : : = ( n.e;xoc 6e3 ana~<a) I ( p;ecnnttmaR .upo6b) 1 
( n.enoe 6c3 anaKa) ( p;ecnTB'lnan npo6b) 

( 'lncno 6ca 3Bar<a) : : = (ACCRTH'IHOe qncno) I (AOCRTH'JBLIB nopRAON) I 
( p;ec.nTu•moe <Jncno) (p;ec.nTJt<JHbla nopnAOK) 

(qJ1CJio) : : = ( •1ncno 6ea anaKa) I+ ('I.Hcno 6e3 3naxa) I 
- ( •mcno 6c3 anaxa) 

2.5.2. fl pH Me p :qt. 

0 
177 

.5384 
+ 0.7300 

2.5.3. C'eM&HTRKa. 

- 200.084 
+ 07.43108 

9.3410 + 10 
2lo - 4 

- .08310 - 02 
-107 

· to-4 

+ to + 5 

,llecSJTB'IBLte qncna HMCJOT csoii o6bl'I.HLIB CMLICJI. ,llecRTH'IHblii nopRAOK -

8TO M8CIDTa6ULIU MHO»CHTCJib, BL!pameHHblH K8K ~eJiaR CTCfiCllb AOCJITH. 
2.5.4. T H D bl. 

QeJILIC 'll!CJ18 HMCIOT THD integer. Bee OCT8JlbBLie 'IHCJIQ HMCIOT THO 
real (eM. paaAen 5.1. Onucan,ua muno6). 

2.6.1. CnaTaKcnc. 
2.6. Cmpo,;u 

(Dp8BBJlbHQSJ CTpOKa): : = (nro6aSJ DOCJI6AOB8T6JlbHOCTb OCBOBRLIX CBMBO
JIOB, ne cop;epmamaR 'nJIH' ) I (nycTo) 

(OTKpblT&R cTpo~<a) : : = (npaBHJibaaR CTpoxa) I '(OTKPLIT8JI cTpOKa)'l 
(OTKpblT8SJ CTpOKa) (OTKpL1T8R CTpOKa) 

(CTpOKa): : = '(OTI\pbiTQJI CTpOKa)' 
2.6.2. fl pH M 8 p bl. 

'5k, - '[([' 1\ = I:. Tt" 
• .. This U is U a U 'string" 

2 .. 6.3. C 8 M a H T l1 K a. 

):{JIJI TOr O 'IT06bl 06eCDC'1.11Tb B03MO>KBOCTb B 113bli\C HM6Tb ]:\6JIO C Dp0B3-

BOJ11>BOU DOCJI6AOB8TeJlbBOCTbiO OCHOBBblX CBMBOJIOB, BBCACBbl K8Bbl'I'KII AJIJJ 

cTpoK' n '. Cnuson U o6o3uaqaeT npo6en. Bue cTpoKn oa ue DMeeT CMbiCJI&I 
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CTpOKH ucnoni>ayroTCR. n Ka'leCTue ~aKTH'ICCKHX napaJv.eTpon npot~PJ\YP (c"1. 
paal:{em.r 3.2. <!>yn~et{uu u 4.7. Onepamopbl npoq.eoyp). 

2.7. Be.ttU'lUilbl, X:JtaCCbl u o6Jtacmu oeilcmeuR 

Paanu1JaroTCSI cne.o.yroll\He Itnaccw nenuqun: npocThle nepe:Mc nnble, Mac

CHBhl, lii8TI<H, nepeKJIJQ'I3T8JlH H npOIJ.e)l.ypbl. 

06naCTb )l.8BCTB11.1l BCJIH'IHHLI - :lTO COBORynBOCTb onep:nop o u, )~;111 )(O

TOpbiX HM810T CRJIY ODJfC3UIUI H)l.8HTH<}HiK8TOpa, CBSf:lUHHOI'O C 3TOii DCJilt'iH

BOH, HJill - )l.JIR MOTI<H - COBOKyDHOCTb o n cpaTOpOB, KOTOpldO MOryT HMOTI> 

CBOHM npeeMOHKOM OUepaTOp , COlJ,ep»<811\lttl A8BBYJO MOTJ<y. 

2.8. 3HattellUR u munbl 

3aaqeRH8 - 3TO BOKOTOpoe ynop.R)l.01J8HROe MH0»<8CTBO 'IJICCJI ( CDCU,H-

8JibRhlH CJiyrraif: OAfiO 'JHCJIO), B8KOTOpOe ynop.R)l.O'lCHROe MAO>KCCTDO Jl0l'li -

1JCCKHX 3H81J8RHH (CD8IJ.H3Jlbflhlil CJiyqaif: O)l.HO .'IOrlPICCHOe 3HU•JCmiO) 11JlH n e 

KOTOpa.R M8TH8. 

HeKOTOphle cusTaKCH1JCCKHe CAHHHIJ.hl MOryT npuaHMaTb HaHHO- JHIUO 3ua-
1JaHB.R. Boo611\e ronopnl no npcMfi pa60Tbl nporpaMMbl 3TH 3ll8 '1CUBS1 o y"y'l' 

H3M8HflTbCfl. 3naqeaHC Bbipaa<eBHH H HX HOMllOH8HT ODpOHOJlflJOTCJl n paax~e

JI8 3. 3H8'<I81IH8 H)l.OHTM<}>HK8TOpa MaCCHBa OCTL ynOp1I)l.O'<IOHHOO MUOl!teCTBO 

SH81J8HHH COOTB8TCTBYIOIIJ.8rO M8CCHB3 nepeMORHbiX C Hll)l.OKC3A-U1. ( CM. paa)l.CJl 

3.1.4.1). 
Pa:\ml'mhlc TtHiw (integer, real~ Boolean) B oCHOBHOM ouo:ma•1aurr c n oii-

CTBa aaaqeanil. Tnmw:, cnnaannhrc c CUHTar<CH'lCCRJIMR 8)l.IIIliiiJ.8?.m 1 OTHOCRT

CH K 3R8'<I8Rl1RM 3TBX O~HBHU. 

3. B hi p a m e a n .H 

B .o.auao.M .R3bn<e nepnu'lHLBflf r<OMnoueaTaP<m npo rpaMllt , OIIIICbl n nrornnx 

anrOpHTMH'IOCKBe DpOU,OCCbl l HS.'IRJQTC.R apHifntOTH'IOCHifOI 6 ynen Cr<Me lf HMC

B YlOII\HO BblpamcoH.R. Kor.toooeaTaMn aTHX nwpameouifl nor.ruMo nCKOTOphlx 

orpaHH1JHT6JICU, .RBJl.RJOTC1t JIOrR'l8Cl<H8 3H8'10HHR , 1JHCJI8, n e p CMCIIIIWC, <}lyuu

IJ.DB B 3JIOMCBT8pHb18 apH<}>MCTH'JOCIUIO H JIOrH'I8 CKHO ODCpa1~11H, a T81()K0 DC

KOTOpbte 00Cp3IJ.HH CJIO)l.0881UIR H OTHOIDOHUH. BBTfJly T OrO ' lTO CIIRT8t<CII'l&

CKUC ODPCACJICHHSI K8H nepeMCHBbiX 1 T8K 11 ~YHKU,Ifii COj\CpmaT RLtprm\001'!1!1 

onpe)l.CJICHHC Bblp8>KCRllH Jt llX l<O~fTIOBOBT M0ii(8T 6b!TL T01l Ll\0 peHypCUD

HbiM.: 

(Bbtpamenu c): : = (apB~Me·ru'lCCJ<Oe Bbipamenre) I ( 6yn cnc Koe nMpamc 1111e) I 
(eMeaylOru.ec Bblpamemre) 

3.1. flepe.Mellltble 
3.1. 1. C H II T a I{ C l1 C. 

(fl)l.CllTIH{lliiK8TOp ncpeMCBHOH) : : = ( li)lCHTB<}ll1.!<8TOp) 

(npOCT8fl ncpeMCUll811) : : = (IIAOHTR<}>l1H8T0p 0Cp€MOHHOW ) 

(IIH)l.CKCllOC Bb1p8iHCllBC) : : = ( apH<}lMCTU'i('CROO Dl:lp8)f<01H10) 

(Cll>~COI< l1HIJ.CI<c on): : =- ( 11liJl.C.I<cHOC Bhlpameune ) I 
(CDilCOI< JTH)~CHCOB)~ (IIll]l.CKCHOO Bblpa»<CH118)' 

(BACHTJHpHH81 0 p M8CCHD8): : = ( B]l.OHTU<}>HH8TOp) 

(nopcMCHuan r JHI]l.CKC8M J1 ) :: -= ( u.o.eJnn<J>nuaTop M acc u na ) 

[ < cnnc oK unne J<COB ) ) 

(nepe~wunan) : : = ( npoc TaR nepe.Mcuuan ) I ( ncpeMcnnan c lfll)l.CJ<CaMn) 

9• 

.316 

3.1.2 

3.1.3. 

Ilepe~ 
BliJQ. 3TC 
B8R1UI :1,_(: 

onepaTOf 

onpc }:\e.:u : 

noe) n.'lu 

ca NUJl .. ttc 

3.1.4. 
3.1.4. 

IOTC11 1<0 

.ttaccueoe; 
HHM88T 0 

coM. IIo1 
Tli'JOCKa.R 

RB.)l.OKC8!1 

COB (CM. 

3.1.4. 
TB1Ia inl4 

<}>lli\T If BB• 

COM onpe 

HH.Il uax< 

canu.'l .ur 

:).2.1. 

( JJ;\t'llTJlq 

( <}>8I,Tit 'IE 

< n.o.c 

( Oil.< 

( cTpoi<a 

( orpaHll' 

( COHCOI' 

(em 
( <}>a1 

< cOBOKYI 

((err 
(<}>)'HlH~ll 

nap; 
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·teHnwe, 111ac-

poll, J(:IR I\o
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3.1.2 fJ p Jl 1\f 0 Jl hl. 

epsilon 
detA 
a17 
Qi7,2] 

----------

x [sin (n X pij2) , Q [3 , n, 4JI 

3.1.3. C 0 M a II T 11 1\ a. 

llepe;ueHHaJI - aTo nam.tenooanue, ,'\asnoe u enoTopo:\ry OiJ.UO.uy :~uaqe
HHJO. ::ho 3H8tJCHUG MOJI<OT 6blT.b IICDOJJb3088BO B Bhlpaa\PHIIflX ,)'\JJ.R o6paao

B8Blf1I Apynu ana'lenH:H u MOmeT 6blTh ll3Meneuo nnoc: rc.:..cnwn uocpe;J.CTBOh• 

onepaTopon npi·rcnaunamur (paa.ne;r 4.2). THn ana'lenxm ."laHHoii u epeMennoil 

orrpe.ne.1neTCSI onncanueM ca~wii no poMennoii (eM. paa.neJI 5.1 . Onllcanu.R mll

no8) 1-1.rm cooToeTcTnyro~ero n.r~enTu<jluKaTopa Maccuna (t'~t. }Hl3!1P.rl 5.2. Onu
canu.R .ltnccu8o8). 

3.1.4. H n A e I\ c LI. 

3.1.4.1. llepeMCJIHblC C HH,i.l,CJ\C8M.lf IIMCHYIOT :maqennR, IWTOpble RB.iiH

IOTCH KOMDOBCHTar.m AffiOfOMepHLlX MaCCJIBOD (eM. pa3ACJI 5.2. 0nucauu.<t. 

.ltaccu8o8). Kam.noe apu!J>MeTil'lCCKoe BhlptmcenHe Ha cnHcKa llHAeKcon aa

RRMaeT OJ\HY U03HIJ.IUO HBA8KCa n epeMOFIROH C HHJ\CKC3MII H ll83blB8CTCR HHAeK

COM. IIOJlHbiH CUHCOK HH)\eKCOB 38KJII0'13CTCH B HRJ(OKCHbiO CJW6Ku ( }. Cl>aR

TH'IOCKaR KOMHOB.eBTa Sraccnna, yDOMI1H80M8fl C ITOMOD.J.biO nepeMeHBOH C 

H~eKC8MB , OTipOJ(OJTRCTCfl DO !J>aiCTH'IOCKHM lJHCJIOHHblM 3R8'1CHHRM ee llH)\eK

COB (eM. paaJ(eJt 3.3. Apuifl.'ttemzL•teCicue 8blpaJJCenus). 
3.1.4.2. HamAan no3no;nn uu.neKca socnpHHHMaCTcH l\81\ HepoMennan 

TBIT8 integer, II Bbl'IJICJieHDe IIB.)\Cl\Ca UOHIIM8CTCJ1 1\al\ B3RT11C 3H8•teHIIH l>TOJI 

!J>nJ\TlfBBoii nepeMeun oii ( c~t. pa3;:J.en 4. 2.4). :~na lJeHne nepeMennoii c nn.neK

COlt onpeJ(eJICIJO TO.TJbiW B TOU C.'IylJ.ae, 1\01';\8 3H81JCHHO lfR,'\OJ\CHOrO Rblpamt>

HHH Haxo.rtBTCR n npeAe;Iax rpaHHIJ. JJH!\01\C.ou Maccnna (eM. pa3,.10JI 5.~. Onu
canu.~ .ltaccuoo8). 

3.2. <J>yu"lfi/U 

:~.2.1. C U H T a 1\ C H C. 

( lli\I:'UTSI!J>HK8TOp DpOD;OA)'pbl) : : = ( U;:J.C.HTH<fJl1J\8'COp) 

( !J>al\TJPtecnuii napaMeTp) : : = ( CTpoHa ) I ( BLlp8if(CHJl<') 
1

« AeaTncl>unaTop MaccnBa) I ( IIAOllTIJcl>nl\aTop npOIJ.CJl)'phl) I 
( JJ;:J.CHTH<Iun<aTOp nepeRJIJO'J8TCJIR ) 

(cTpoKa 6yi<B) :: = ( 6yKna)! (cTpoi<a 6y1.;n) ( CiyKBa) 

(orpaHJI'JBTCJJb napaMCTpa):: = ,I) ( CTpOl\8 6yHB): ( 

(CUHCO!\ <{JaKTH'JCCKHX napaMOTpOB) :: ::. ( <{Jal\TJi'ICCHl1ii napaMOTp); 

( Clll:tCOI\ <f>aHTHlJCCKHX na pa~tc·rpon ) ( or pann•JHTO;:TL 11 a paMCTj)A 1 

( !J>aKTUlJOCl(HH na p8lfCTp ) 

( COBOKYDHOCTL cl>aJ<TJI'ICCKllX ll8p8MCTj)OD ) : : = ( li)'CTO) i 
( ( CUD COl\ <{laKTIJ'lCCJ\DX na paMOTpon ) ) 

(!J>)'HKD;IIR):: = ( 11ACHTH!J>nn8T0}1 ll!lOllCHYPbl) ( CODOl')'liHOCTL <jlaKTlt'ICCl\liX 

napaMeTpon) 

.. 



32.2. ITpuMepLI. 

sin(u. -h) 

J(v -f s, n) 
R 

A J/FOJJ-60 

Compile(': =' ) Stack: (Q) 
S(s - 5) Te.w.nepamypa:(T) )l.ae.amuc: (P) 

3.2.3. C eM a H T H 1\ a. 

31.7 

<l>yHRII,Jlfl onpeAOJiflCT OAHO lJHCJIOBOO JrJIH .lOruqect<Oe 3H81JeHliC, iiOTOpoe 
11 OJIHCTCR. peayJibT8TOM RpHMCHCHU.R 38A8R UOii: COBOHyDHOeTH Rp3Bl1JI, onpe

J(CJHieMLJX onucauHOM npOI.\OAYPLI (eM. paaAeJI 5.4. OnucanuR npmfeoyp) 
R <flnKeiip088HBOll eoBOl<YDROeTJf <flai<THlJCC-IUIX napaMeTpOB. llpaBH.TI8 , p~·· 

rymfpyiOLU,He aaAaunc <I>aRTH'lCCKHX napa~10rpon, A3HLI n paa)'(cne 4.7. One
pamopbl. npotfeoyp. CneAyeT OrMeTHTb, 'ITO ne r<amAoe onucanue npOI.\OAYPLI 

onpeAeJif!CT anaqenue Rat<OH-JIB60 <flyHI\f.\HH. 
3.2.4. C T a H A a p T H bi C <I> y If n I\}( fl. 
/ReJiaTOJlbRO, 'lT06bi HOKOTOphTO lfACHTH<l>llK8'1'0pb1 6bJnH COXp8RORhl AJI.fl 

C'l'aHAapTBhiX <l>yaJOJ.Uii: anaJJuaa, 1\0TOpLIO OYAYT aa)'(aRaThCfl npol\eAypaMn. 
PeROMOHAyercfl , 'IT06bl cmrcoR aaRpenJJemdi: COAepman: 

abs (E) J(JHI MOAYJifl (a6coniOrHoii DeJUl'lHBbl) anaqemur BLipamenna E 
sign (E) AJIR anaKa aaaqeaua E ( + 1 AJUI E > 0, 0 AJJ11 E =' 0. 

--1 AJ111 E < 0) 
sqrt (E) AJifl I>BaAparnoro J<OPRR auaqenun E 
sin (E) JJ.Jlfl cuoyca alla'leHHH E 
cos (E) AJJR KOeHnyea aaaqeuuR E 
arctan (E) AJIR rnannoro auaqeunn apKTalireuca 3H!\'lClH'UI E 
ln (E) J].Jifl narypanbaoro norapH<fl:Ma 3H-81JCHH.fl E 
exp (E) AJJH 3Jicnoaea~nant,aoi! <flyuK~nH anaqeaHH E(eE) 

3rH <flyRKI~nH onpe)'(eJJeHM l\31< AJifl apryMearoo THna rea), raK 11 AJI:I 

apryMCHTOB TH08 integer. <l>yHKI(IHI sign (E) 6yACT liMCTb 3R81JCBBC THU8 

integer. Bee ocTaJI'bHbl~ AaJOT aaalJeHHR rHna real. B OTACJJbHhiX KOHKpernLix 
npe,rt;CT3BJiellHRX :nn cpyHKf.\HH ~10ryT HCD0Jib30B8Tl>C1I 6ea TO'IHLIX ODHC3BBH 

(eM. paaAeJI 5. 0 n H c a H u .R). 
3.2.5. <I> y u R ~ n H n p e o 6 p a a o n a H H n. 
flCHO, '11'0 MC>K.AY JII06oii napoii: BeJI'If'IHH H BL1p8>KCB.BH M0)1<H0 onpeAOJIHTb 

l!>yal\f.\RIO npeo6paaonauafl. CpeAH CTaUAapruLix <flynK~uii peKOMeBAYCTCfl 
UMCTb OllHY, aaaLioaer.tyro entier (E) , KoropaR tnpeo6paayer• BblpamenHe 
THU8 real B Bblp8>KOime THII8 integer II npHCB8BD86T CMy 3H81JCHHe, 

R:BJJR:IO~eecn aau6oJibmHM f.\CJIHM, ue npeBLIDJ810III,HM ana'leBRe E. 

3.3. ApurjjMemu"tec,;ue ebl.pa"'enuR 
3.3.1. C H 11 T 3 1< C H C. 

( uuepaii,HSI TH08 CJIOffiCBliR.) : : = + 1-
(onepanusr TJma y MaomeanH):: = X 1/l + 
( nepBH'IIjOe BLipameuue) : : = ( 'IHCJIO 6ea ana~>a) I (nepeMeHn8.11) I 

(<flyuR~HII) I ((apn<flMeTH'fCCI\Oe BLipameaHe)} 
( MuomureJib) : : = ( nepBH'!Roe DhlpameuRe) I 

( MROffiHre:Jb )j(neponquoe BLipameuue) 
(repM) :: =(MHOmRTeJib) I ( repM ) (onepann.11 nma yMnomeaaR) (Muomnrenb) 
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(npOCTOE 

(on 

(np• 
(TCJ: 

(yCJIOIIII 

(a put{!''" 
(ye; 

~ap 

:3.3.2 
ITepn 

7.39410-
sum 
w [i + 2. 
cos(y + ; 
(a - 3jy 

Mao> 
omega 
sum t ct 
7.394Jo-

TepM 
u 
omega X 

llpoc 
U - Yu 

(a -
Ap~< 

wxu 
ifq>O 
ifa >O 
a x sine 
0.5710 1~ 
(A X ar. 
if q then 

if a<G 

3.3.~ 

Apa• 
JIOBOro 

8H8'1CHI! 
panni 1 

,l.(eTaJibJ 

'IBCJIOBC 
nepellfef 

CBOCRRC 
no npa1 

caHUJJ 1i 

AYPLI, a 
aaRJIIO'I 
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318 /(,.;. B. Ba~eyc u op . 

( npOCTOC apB!fJMOTH'l6CROe BLipameBIIC>: : = /Tl'p~t ) 
( oneparuur nma cnomemm) (TepM) I 
( npocToe apn!fJMeTll"IOCKoe BLipamenoe) ( oHepan un n m a cnomenun) 
(TepM) 

( y cnonuc) : : = if (6yncBCROe Bhlp a>neeae? then 
(.t p~HpM('TJ1'1CCJ<06 Bhlpamesne) : : = (npocToe apii<fJMen i'WCI<Oe IH»pameune) I 

(yCJIOUI~C) (npocroe apHqlMCTH'ICCI\06 Bblpa11\0HIIC) el se 
<.,a pncpMeTB'lOCHoe BI:dpameene) 

3.3.2. fl p B M e p hl. 

llcpnnqnblo Bhlpamemm: 

7.39410 - 8 
sum 
w (i + 2,8] 
cos (y + z X 3) 
(a - 3jy + vu t 8) 

Msommona: 
omega 
sum t cos (y + z X 3) 
7.394Jo - 8 t w [i + 2,8j t (a - 3jy + vu f 8) 

TepMLl : • 
u 
omega X sum t cos (y + z X 3)f7.394Jo - 8 t w [i + 2,8) t (a - 3/y + vu t 8) 

llpocToe apnqlMeTB'IecRoe BLipamesne: 

U - Y u +omega X sum t cos (y + z X J)f7.394Jo- 8 t w [i + 2,81 t 
(a - 3fy + vu t 8) 

Ap~!fJMeTntJecRse BLipameHBR: 

w X u - Q (S + Cu} t 2 
if q > 0 then S + 3 X Q I A else 2 X S + 3 X q 
if a > 0 then u + v else if a X b > 17 then ufv else if k =F y then vfu else 0 
a x sin(omega x t) 
0.67Jo 12 X a [N X (N - 1)/2,0] 
(A X arctan (y) + z) t (7 + Q) 
if q then n - 1 else n 
if a< 0 then A/ B else if b = 0 then B! A else z 

3.3.3. C 6 M a H T H K a. 

Aps4>MeTIJlleCKoe BLlpa>neHBe RBJIReTCH npanunow AJIR BLl'IBCJJennR 'IBC

nonoro ana'leHBH. B CJI}"Iae npocToro apn4>MeTU'IecKoro BLlpa>t\eHBH aTO 

8Ha'I6Rll6 DOJiy'la6TCH nyTeM BLIDOJJH6BHH yKaaaRHHX &pB4>M8Tll"l6CRDX 006-

pan:au Ba,I( 4>aKTIJli6CKHKB 'IBCJIOBLI:MH 3B8'16BBBllH nepBwnn.rx BLlpa>SeBHi. 

)l;eTaJibRO 3TO 06'bBCB6HO HBme B pa3,I(6JI8 3.3.4. lJTO TaK06 4>aKTIJlleCKOe 

'IBCJIOBoe aaatJeune nepBB'IHoro n.wpameHBa - ncao B CJI}"Iae 'IBCen . )l;mt 
aep6M6HHLlX ORO BBJI116TC1i T6K~M 3B8'16HB6M (DOCJI8,I(Bee DO Bp6M6HB DpB

CB06n&Oe 3Ha'leHBe), a AJIB 4>YRK~ii ORO JIBJIB6TC11 3Ba'I6HU6M
1 

DOJiy'I6HBLl:W 

no npaBJmaw BU'Illcnexnii, onpeAeJIBIO~x npo~eAYPY (c}t. paaAeJI 5.4. Onu
caHuA npoqeayp), npsweueHHLI:M K TeKymnw auatJeuunw napaweTpoB npo~e
AYPLI, aa.I(aHRLix B BLlpamemiH. HaKouen:, AJIB apu4>~r~eT&'IeCKRX BYpamessi, 

3aKJIJ0'16RRLlX B GK06RR, RX 3H8'16BB6 AOJI)f(RO 6LI:Tb BLlpameBO DyT6M peKyp-



A .If FOJ/ -60 :-Hf! 

CI-IBDOrO Tlp OqCCCil B 'n; p)f i1HaX 3H<l 'I(\HUH OCTa.'lLHL!X TpCX nu;t<>l: 11\'! Hl li'JII MX 

llhlp37!<CDifii. 

B 6onee OOlil.CM apll<f> :\ICTil'ICCIWi\1 Bhlpamemm, BKJHO•Ja iOn~cM n cei3n ycno 

BJI.It , H3XOiKJJ.Cll llC 3Ua•JC111UI onpe)l.CJIJlCTCJI BhlfiOpOM OJJ.HOrO H 3 HCCHO.'TbKIU 

apJf<PMeTH'ICCimx nwpam em1ii n a ocaon~ <PainnqecKn x aa a•Ienn ii Gy:~encimx 

nwpameHBH. :ho OpOliCXOll;HT CJICJJ.YlOiqlHI o6pa30:\f : 3 H3'1('HHJ1 OYJICDCKII X Bhl

pameBHH, BXOll;RlD_IlX D ycJIODB11 , Dbl1JUC.'lRJOTCJl DOC!I<'J~Ona TC; II>liO CJICII:t Ha · 

npano .n.o TCX nop , ooKa ne naiiJJ.CTCR. nwpamen l:lc, JIMCJO~co ana'lcnne t rue. 

3 na'ICRltCM apn<JlMeTH'ICCKor o Bhlpamenu» Tor.n.a GyAeT aaaqcnn:e ncpnoro 

apH<JlMCTli'ICCJ<nr o Db!pamen l:l11 , cne.n.y10m.ero aa aTHM 6yneoCHltM (n pu no)t 

fiMCCTCR.' D DTIJJ.Y :M3KClfM3JibHOC apB!j>li1CTII'ICCKOC Bhlpa>KCBHC, nai i,!(CUJlOe B 

aToii: noam~nn) . KoacTpyl\L~~IR. 
el se ( npocToe a pn <I>MeTHLJCCiwe Hblpa ilwnl:le) 

<H\ BHnancaTn a KODCTPYKI\llH 
else if true then ( u poc-roc apml>:\teTnqecRoe Bhlpa;.ncmrc ) 

:3.3.4 . 0 o epa q u 11 n T H n hi. 

I\OMUOilCHThl DpOCTOr O apu<JlMeTit'leCI\Of O Bbipamemm (aa 11CJ(J!J0'!0Bii8M 

6yneocmn llbrpa>Ken n w, ynorpc6nRcMbi X n ycnonnnx) AOJimHr,r 6LITh Tuna 

rea l HJIH i n teger . CMMCJI OCHOBHbiX OHepaJJ.HH II THOLl Rb!pamemtii , I\ IWTOpbiM 

OBH OpHBOJ\RT, )l.aiOTCR. CJICJJ.YIOID.HMU npaaHJia~m . 

~ -3 .4. 1 . Onepau.nH +, - n x n MeJOT cooTDCTCTBYIOJIJ.Hit CMblC.il (cnoiKe

aHe, Bhi'IHTamrc n YMllOil<CIIHC). T HO Bhlpamemi il 6yll;eT integer , ecn n ooa 
onepanTa HMCIOT THil integer , B OpOTHBH0:\1 C~l ylJaC OHO 6y):\CT IHICTb THll 

real. 
3.3.4 .2. OncpaqHH <TcpM >I \ Muoaane.11L > n <Tcp :\1 >-:- ( MHOm uren & > 

o6uana'laJOT )l.CJTCDUC, DOUUMaC~fOC "an YMROiKCHliC TCpMa 113 00p3TII YIO DI.'JHI· 

'IJIHY HRO>J<UT('Jlll C COOTUCTCTBYJOiqlnl Y'fCTO~r npan11 :1 CTapllllfiiCTOl\ (C~f . 

p:l:l,!(CJI 3.3.5) . T aKJW oopa:lOM, uanpmtep, 
a I b x 7 I (p - q) x vIs 

o3na11aeT 
((((a >" (b- 1)) X 7) X ((p - qr 1)) X v) X (s- 1

) 

Onepar:vm I onpeAeneoa J\JI11 ncex 'lCTbl pex IWM6nnaJJ.Hi i nmon real n 

integer H o mouoM cnyqae .n.aeT pcay:I&TaT Tnua real. OnepaJ ~Jt1l - :- on pe11;cnc 

n a TOJibJ<O J~JJR. Toro cny'laH, 1\0r Aa o6a onepauTa HMCJOT rno integer . P eayJi h

TaT HOCJIC.I\DCM OncpaqHM Taii iKC HMCCT TIW i nteger , OOpClJ;('.lTI'HDI>I ir C.llC.I\YJO· 

Ol11M o6paaoM: 
a+ b =--= si [.!H (a j b) ~< mtif'r (abs (fl/b)) 

(CM. p83)l.CJIL\ :3 .2 .11 11 3.2.5). 
3.3.4.3. Oncpao_HR (~OIOirmn•:th/ ·; ( nepruJLIHOC Bbtpa;~;eJ i l1c) o:ma•JacT 

so:.meJJ.eHl1C n CTCDCllb, r.n.e ( MnomnTCJih) e~Th ocuonamw, a ( nopDn'IHOe 

BhlpamenHo) <'C'TF. noJ<a:laTc:JL r.n >ue>HH. T a1am o6pa30'1, HAnp.l1MCp • 
. •· 

31 n t k o:lnaqaeT (3n)h 
ror .l\a Hal\ 

~ j (n i mr: o:n-J3'13CT ~(11111 ) 

E cnu JlllCSTJ, i B~ICCTo 'H1cna nrua integer, r n:-.rec-ro 'llfCJH.I 1·unon r <>al 11 

' B\tCc.TO •1ncna Tuua real u .TJ n fn I cgcr , To pe3y JJLTaT oncpanmr oop c.n.e

.IHCTcn (' JIC1 l ) IODVI'\fH upa BI1JI3~111 : 

' i pann i) , <'C'!lll i 0: a x a ~: ... '< n (i pa:-1), Toro ;nc Tunn, •ITO n a; 

32<J 

a ~ ,. 

3.~ 

lie 
BOpn, 

3 . ~ 
iKIIBaE 

3.~ 
CI<06K 

):\8JihB 

r11;a M• 

3. ~ 
q l 

1UICJIC 

BC'IHO 

1\JIOR€ 
TB'Iec· 

B neE 

p aano 

BNX C 

aaanv. 

npOJJ.E 

113hiK~ 

3. 
( oner 

( OTHO 

< 
(nepi 

( 
( DTOp 

( OyJIE 

< 
( 6yJIE 

< 
( nm; 



31!) 

11: llt>ji RII'l RhlX 

: n ceGn ycno 

3 HCCJ\O.l hKHX 

'Iii 6ynenc1mx 

YJieDClmx Bhi 

.JIO CJICil:l Ha · 

uaqcuue true. 
moe nepnoro 

:M (npn aTOM 

Haii," CHHOe B 

1CJWI0'ICHHCM 

f 6b1Tb TIJD3 

f , l{ J<OTOphiM 

:hlC.II ( CJJI)if<C

~r, CC.TJ I1 ooa 
T ll:\fCTb Tlfll 

MHO~RUTC.llb ) 

!lTIIYIO DP.JIB

If ii<' TR:l ( CM. 

IUIOH real II 

-:- onpe]:\enc · 

gt>r . Peay.TJb

lhlii C.'IC]lyJO-

) o:maqacT 
( nepmtqHoe 

"MCp. 

mon r<'a l n 
nm onpeAe-

:1 , ' ITO B a; 

32!! /7~ . n. B""Yc u ap . 

CCJlll -= 0, CCJJH a -i= 0: J , TOI'O ;J;l' T llllil , 'ITO I! a; 
ermt a = 0, Hconpew·.leHno ; 

crmt i < 0, ('CJIH a ± 0: l f(a X a x . . . X 11) (3HaMeRaTeJJh J1Mee1· 
i MBOm~oiTeneii) , TJ11la real ; 

CCJHI a - 0: llCOilpCACJJeHHO; 

a t r panuo , CU IH a > 0: exp (r A. Ln (a)), TBDa real ; 
CCJIH a = 0, t'CJlH I' > :0 0.0, TBDa T('a} ; 

CCJHI r < 0: UCODpCACJlCliHO; 

ecmt a < 0: ncerAa HeonpeAenenRo. 

3.3.5. C Tap m lf n c T R o on cpa u; B H. 

llocneAODaTeJILHOCTI, oncpau;nii n uhlpameHHK BhiHOJIIJRCTCH. noo6w.e r o · 

nop11 , cnena nanpano c y•1eTOM CJieAYIOW.HX npaoHn . 

3.3.5.1 . llo OTBOIDCJIHIO K CliHTaKCJ{Cy, AaliROMY D pa3AC.TJ.C 3.3.1, Bbl;l,Cp-

iJUIBaCTCfl CJICAYJOIII.BK DOpRAOJ< CTapUlliRCTBa : 

ocpnblu : I 
RTOpOH: X j-+
TpCTllir : -\- -

3.3.5.2. BLipameHHC MCmJJ;y JieBOii CK06KOii 11 COOTHOTCTBYIOW.SH npaBoH 

CIW6JWH BbiTIHCJIHSTCH CaMOCTOSITCJlbBO, H erO 3HaTJCHliO RCDOJJbayeTCR B 

A81IhaeH-mnx BLPmcneHH'RX. /KenaeMLlii: nopRAOI< BbiUOJIHeunu onepan:HB: uce

r Aa MOmeT 6b1Tb AOCTBrByT COOTBeTCTBYIOin:OU pacCT3HORKOH CK060K. 

3.3.6. A p H 4> ltl e T JT K a n e n u 'I B n T B n a real. 
'Jncna H nepellfeHHble THDa rea} AOJimUbl l1HTCpnpen1pOB8TbCR D CMbiCJit' 

Tincneaaoro aaannaa, T. e. J\aK o6'beKThl, onpeAeJreauLJe c npncym.eii BM KO

oeTiaoii TOTIROCThJO . To'lBO TaK ii(C DOHHM8CTC1l B03MOmHOCTh KOHO'IHbiX OT

KJJORBBHH OT M&Tet.taTH'IeCKH onpe]J;CJJ11eMOfO peayJJbT3Ta B JJJ060M apnlf>Me

TH.'IeCI<OM Bblpameunn. HHKaKoii TOTIHOii apulf>MeTnKH ne 6yAeT onpeAennn.cn , 

B RCHO, 'ITO pa81IH'IRb16 KOBKpeTBbiC npeACT3BJJCHHR MOryT DpHDO):\BTb .K 

paaJJH'IHbiM auaqeHHRM apnlf>lreTH'ICCKoro Bblpa*enBR. KouTponb B03MOm

BLIX CJJe):\CTBBH T8KHX pa3JJH<UIH A01Imeu npODOAHTbCfl MCTOA8MB 'IBCJJBBHOfO 

aaannaa. 3TOT KOHTpOJJh AOJimen paCCM8TpHB8TbC.fl K8K l.J8CTb OllBChiB3eMOrO 

npon:ecca B, CJJC):\OBaTeJibRO, C3M 6y," eT DblpamaTbCH D TSpMBRaX A8HR01'0 

R3LJJ<a. 

3.4. By.MecKu e 6blpa:HCeHu .<t 

3.4.1. C H H T a K C ll C. 

( onepan:na OTHomeHHR) : : = < I< I= I:> I> I :f 
( oTuomenue), : : = ( apH<J>MeTnqecnoo BblpameJme) ( onepan:••n oToomeuHa') 

( apu<J>weTHQCCKoe Bblpameuue) 

( nepBB'IHOO 6ynencKoe Bblpameuue) : : = ( n ornqecKoe anaqeane) I 
(( 6yneBcnoe Bblpameune) ) I ( nepeMeunaB) I <lf>YHKU:HR) I ( oTuomouHe) 

( BTopuqnoe 6ynencKoe Bblpameuue) : : = ( nepnnqaoe 6yneBcJ<oe Bblpameane) l 

I ( nepBB'Inoe 6yneBCI<Oe Dblpameune) 

( 6ynescJ<BH MoomeTenb) : : = ( BTOpnqnoo 6yneBCKOe Bblpam~uHe) I 
( 6yJJCBCJ<DH MHOH<HTeJJb) 1\ ( BTOpll'IHOB 6yneBCKOS BblpameHBe) 

( 6ynescHBii TepM) : : = ( 6yneBCJ<Bii ~onwmnren~>) I 
( 6ynescKui TepM) V ( 6yneBcJ<uu MBomuTenb) 

( nMnmu<an:nn):: = ( 6y neucKBil r epM ) I ( 11MnJJnKan:nn) ::J ( oynellcKuif TepM ) 
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<npocToo uyncncHoo BLJpa»<CJm o) : : = ( HMumn\aiJ, I!I.fl ) I 
( npOCTOO 6y JIODCKOC Dbl pameune) = ( l1JIUIJII'JI\aii;Bfl) 

( 6yJiencJ<oe nLipa»<enue) :: = ( npoeToe GyJieBCKOe BhlpaiHCIIIll ') I 
(y~JJOBHO)(npOCTOC 6yJJCB('J<OC Bhlp8iHCHBC) else (6yJICDCHOC Dhl pMHCIIII(' ) 

3.4.2. IT p 11M e phi. 
:r = - 2 
Y > V vz < q 
a :.. b > 5 1\ z - d "> q ; :! 
/1 1\ fJ V x =f= y 
g = I a /'. b 1\ I c v d v e ~I I 
if k < llh en s > w else h <; r. 
if if if fl th<'n b t>ls<' c fhen d E-lse I I hen .!.' <'lse II < /i, 

:~ ,4. :{. C l ' M a 1l TIll' a. 
J)ym' Jl('.J\Ol' Bhl pamCHllC HlJJiRCTCH npaBIIJJ OM WHI Bbl'UICJICfi}IH JlOI'll'leC

t.:OrO :lila ·~Clii!IR. fl p i!IHO,Ml!hl ULl'lliCJJCHHR llOJlBOCThiO ananorH'lHbi Hp8BJ1JJ8M, 

;:\amfniM n pa3p,cne 3.3.~ p,JrR apM<f>MeTB'leciwro Bblpa»>eJH1H . 
:t4.4. T 11111>1. 

nepCMCBllblM tf WYlll\Ul1HM, llCIJOJJb3YCM B J\a<JCCTBe 11 t'pB.11'JllbiX Gy~wn-
Cln! X nLipamcmtif, JWJtmen npBmtChiBaTLCH TMH Boolean ( r.M. pa3Jl,CJr 5.1. 
Onucanu.q, munoa 11 pa3P,CJJ 5. 4.4. 3Ha'lemtn: <J>ymmfl~'). 

3.4.5. Ouopan; uu. 
0THOUIOHH11 UpBUBM a iOT :malJCHHC true D TOM CJJY<Ja(', J\OI ').~H COOTllCT

CTDYJOIT(CC or nomcrme YAOnJJeTaopneTcH )l.ilR BXOJl.fiDJ.JIX n Hero UJ,1pamem111 ; 

B npOTJtBHOM CJiy'laO OBJl npltUBM8101' :ma•ICIIDO false. 
3naqcmtc JlOl'l1'1CCHJtx onepan;nif. I (He ), /\ (u), V (nnu), ~ (n.iJe 'Jl'T) 

II ::::= ( ::H<DUB3JlCHTBO) ASIOTCR C:Iep,yromcii <f>yBIO::VIOH8JJbll0li 1'1\ UJHIIl,CiJ . 

b I I false I fal se I t rue I true 
b:! fa lse true fal se true 
--·--- -----
-, b 1 true t rue false I false 

b l f\ b 2 false fa lse fal se true 
b I Vb:! false true t rue true 
b I ::::> b 2 true true false true 
b I ~ ll 2 true ! fa lse false true 

3.4.G. C-rapmliH t; TJJO onepaituii. 

OucpalUIII n nblpamcmul HLlliOJHIHIOTCH rncna uanpano t y•teTOM l' .' ll'

AY 10o~a1 x .a.o6allO'JHbiX npa n11 J1. 

3./t. G.1. llo oTuornmtmo I\ (' lllna l\<·u cy, H8 HII O~·• y 11 pa:q~c;rc 3. 4. 1: 
DLij~l'pHOIDl\CTI'H l' Jiei~YIOIU.llii 110}>HJJ.OK CTapiDHII C'TBa: 

lii'!HIJ.Iii: H p11<).JMCTI1'Il' l' 1\0l' DblpaaWHIH' ('01'.118(' 110 pa3]l.l' Jl~' 3. 3. f.i 
IITOpoii : < = > ' :!= 
TIH'Tif ii : 
'll'T Ut' )lThl ii : I\ 
IIHTL.JH: V 
flll't'TOii : -~ 

l' l'}{l.~10ii : -

3. It . fi . ~. Jl puMellclluc t·HoiioJ' G~· ;un JIIITl' PII Jlt'TuponaTJ,(' H n r MhH' Jl <'. 

;1a11110M n paaJJ.t •.w ~- 3. f>. 2. 

~--------------
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3.3. :> 

:"hi' H ll l'MLH' ,lll'. 

i.l:NC. B . 6 aKyc u up . 

3. 5. H.4(enyHJu(ue Cblpa3Kt' llll.<t 

3. 5. 1. C"' 11 T a n c n c. 
( MeTKa ) :: = ( uJJ,cHnHfnmaTop ) 1 ( IJ,cnoc Gca auaJ<a) 

( u;tCUTilcpHJ<aTOp DCp('KJIIO'IaTC.iiR ) : : = ( HACHTII<PII.KaTOp) 

(~ n8 :JaTC1IL n e p Cl\ .' IJOq a TCJlR) : : = ( II.'ICllHI<PHHaTOp D <' p <'!C"I IO'la n ·:HJ ) 

I ( 1111/tE-'KC'HOP DhlpaawHuc) ) 

( npoc rOC ll.MCH)'IOII{CC Bblpa>~>CHllC): : = ( MCTHa )I(YJ\a :laT('Jlh n epC'l( .TJKJqaT(';JSJ ) j 
( ( ltMCll )' 101!\CC Bhl pa;<~>CIJ 11'C)) 

( .HMCJtyJOlii,Ce nwpameanc) : : = ( npocToe IH•tel1YIOD\t'C Dhipa}I\CHn e) I 
( y cnonHe ) ( npoeToe 11:\WR~· JOmee BLipa»<eRue )els<'( nMcny IOIIt<'<' Dhlpaii\CHne) 
3. 5. 2. n p n Me p »I 

17 
p9 
Bbl6pamb[n - 11 
Town [if y < 0 then N else N + 11 
if Ab < c then 17 else q ( if w ~ 0 then 2 else n] 

3.5.3. C e M a H T li K a. 
MMenyJOlii,ee BLJpa>Kenn c RDJIRCTCR npanunoM AJIR oupeJJ,e:renHR MCTKx 

ooepuopa (eM. paa~e.11 4. 0 n e p a T o p bl). Ti puniJ,HUhl Dhl'lHc:renn n aaa'le· 

sun HMenyJOm;ero Bhlpa>KCHltn no-npemneMy nonnocTbJO ana:IOrrl'mLI npaan

JiaM, npHBO,MBHblM AJIH apn<J>MeTn'lec~<oro BLlpa>Kennn (paa~eJI 3.3.3.). B o6 

m;et.t ciiy'lae 6yneBCROe BLJpameuue, coJJ,epmaiiJ,eecn a ycJtonmt , Bhl6npaeT 

npocToe HMeayJOm,ee Bblpa>Keaue. Eciiir 3TO MeTKa, TO m enaeMLJu peayJI»TaT 

yme nony<ren. YxaaaTeJih nepeKJIJOttarenn OTCblnaeT l< onucanruo cooTBeT

CTnyJOIII,ero nepeKJIJO'laTeJin (eM. paaJJ,eJI 5.3. OnucaH.ue nepeK.tJO~ame.tteii) JJ 

UO 'IJBCIIOBOMy 3HatteHUJO ero HH)J,ORCHOrO Bhlpa>Kefllf.R Bb16Rp80T OJJ,liO H3 RMO

HYIOlii,HX nwpamenuii, nepe'IJBcnennhlx a ooncamnr rrepei<JIJO'IaTe:Jn. BM6op 

ocym;ecTenneTC.R nyTeM n epec"'eTa nnx BhlpameaHii ciieea nanpano. Tar< KaK 

Bhl6paBROC T8KJIM o6paaO~f HMOBylOIII,ee BblpaiKOUHO MOmeT BBOB:b OK83aTbCH 

Depel\Jil0<!8TCJleM, TO Bhl'IHCJIOBHC 3Ba"'CRJUT, O'IOBRAIIO, npeJJ,CTaDIIITOT co6oi.i 
peHypCBBHbrif npon;ecc. 

3.5.4. M H A e " c a o e a hi p a iK e u H c. 
Bhl'IJBCIIeaue nnJJ,ei<cnoro B:bipameBHll ananorH•mo Tar\OMy a<e Bbi'JJtc:w

HlllO AJin nepeMeaaoii: c RHACKCOM (eM. pa3ACJI 3.1.4.2). 8aa•reane yKaaaTe.liH 

DepeJ<IIIO'l8TCJIR: Onpe~e.'ICBO TOIILKO B TOM CJTyqae, KOrJJ,a UH~OKCBOe Bblp8m4:'

RBC UpHHHMaeT llOJIOm~ITe.lbHblC 3Ba'lel11HI J. 2, J, ... , n , r )J,e n ern, 'lJH'.'Io 

'IJICBOB U oepeKJIJO'l8TOJI:bHOM CUI1CI<e . 

3.5.5. [( e n hi e 6 e a a n a K a n K a <1 e c T u e M e T o K. 

[(eJlhiC 6ea 3H8Ka, HCUO.'Ib3YCMbiO B K8"lCCTBC MOTOI\, 061IaJJ,aJOT TOM CBOfi

CTBOl1, 'lTO DpHDHCbiB8BBC BUCpCJJ,H nyne:if He TI3MCBIIOT HX :lfta<reRrtli , T. e . 
00217 ofloaaa'laeT TY me MCTKy, 'lTO n 217. 

4. 0 u e p a T o p LJ 

EAHHBIJ,hl JJ,eiicTenii a R3hlKe aaablnaJOTCSI onepaTopaMJ1 . 06hl'iHO oau nw

nonanroTcn B TOH DOCIIO.I{OB8TOIIbHOCTH, B J<OTOpOH OHII R8DBC8BLJ. 0JJ,B81\0 . 
aTa UOCJIO)J,OBaTenbBOCTb BblUOIIRCBBR MOII(OT npepL1B8TbC.R OnepaTOp8Mll ne-

peXO.I{a, KOTOpble TO'lBO OUpCJJ,OJIHlOT UpeeMBBK8 JJ,aBHOfO onepaTopa. flocm~

.I{OBaTOJibHOCTb BbiDOIIHHOMHX onepaTOpOB MOl-HAT COKp8IIJ,8TbCIT yCJIOBHI>IMH 
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onepaTopaMH, KOTOpble uuon~a aacraBJI.fUOT nponycTHTb aeKOTOpr.re onepaTo

phl . Amt Toro 'IT06bl HMenacb no3MomnocTb <}lat<TulJeCIHI yna:'lhl uaTt. nopnp;oK 

cnep;osauu11 oneparopos B npo~eccc pa60TLI , onepaTOPLI p;onmnLI CHa6maT.&cn 
JofeTKaMH. Bnup;y Toro lJTO nocnep;onaTeJibBOCTb onep aropon MomeT rpyonu

ponaTbCR s cocrannble onepar opLI u 6no.KH, onpe;~.eneaee oncpaTopoR, n o 
a eo6xop;nMocrn, ,D;onmao 6b1Tb peKypcHBHbiM. TaR Kal< onncaanH, y TO'lBHeMble 

B p 83,D;BJie 5, cym.eCTBCBBO BXO,IVJT B CllHTaKCif'IOCKYIO CTpyl\Typy, TO ('.IfHT8KCH

'1BCI<Oe onncaune oneparopon npe,D;uonaraeT, 'ITO onHcamur y me onpep;enem.t. 

4. 1. Cocmaemxe onepamopbl u 6 .ttO'l:ll 

1. 1. '1. Cnura i<CH c. 

( ll l' flOMCTJCllBhlii OCBOBHOH onopaTOp): : = ( OnepaTOp DpHCBanBaHHH) \ 

( onepaTop nepexop;a) I ( nycToii oneparop) I ( oueparop npoJ~ep;yphi) 

(OCHOBHOii onepaTop): : = ( BCDOMC'IBBHhiH OCHOBHOH onepar op) 
( MeTKa): ( OCBOBBOH OUCparop ) 

(6c3ycnoBHblii: onepaTop):: = (ocuosaou oneparop) I ( onepaTop nuKna) I 
(cocraauou onepar op)](6noK) (oneparop): : = ( 6e3ycnonnhlu onepaTop ) J 
(ycnoBBhlii oneparop) ( Koacn cocTannoro): : = (onep ar op ) end I 
( onepaTop) ; ( Konen cocranuoro) 

( uaqaJ10 6no.Ka) : : = begin (onucamJC)] ( uaqano 6no1<a ) ; ( o,oucanHc) 

( uenoMe'leHHLIH cocTanuoii) : : = begin ( Konen; cocrannoro) 

( HCDOMB'lCHBLlll 6JIOK) : :1= ( H8'18Jl0 6JIOKa) ;( I<OHCI{ COCT8BHOrO) 
(cocTannou onepaTop):: = (nenoMeqennhlii cocraanoii) 1 

( MCTKa) : (cocrannoii onepaTop) 
( 6noK): : = ( uenoMe'leoobiB: 6noK) I ( MeTKa): ( 6no1< ) 

9TOT CBHT8KCIJC 1\fO)f(BO DpOHJIJIIOCTpHpOBaTb CJIBAYIOIORM o6pa30M : 

o6oaa a'IBM npoaasonbHNe onepaTOphl, onRcaBRR » MeTKB 6yKsaMB S, D 11 

£ COOTBBTCTBBHHO. Tor,IJ;a OCROBBHC CJ1HT3RCI-TtfCCI<Be CABRHI{bl DpBMYT CJIC

AYIO~BH BB,IJ;. 
CocTannoii onepaTop: 

L : L : ... begin S; S; ... S; Send 
BnoK: 
L : L : ... begin D; D; . .. D; S ; S ; ... S; Send 

fipB 9TOM H)'>KHO DOMHBTL, 'ITO KR/R,Il;biH ll3 On epaTOpOB S MOIReT, B CBOIO 
O'lepe,D;b, 6hlTL DOJIHNM COCT8BBYM OnepaTOpOM B 6JIOROM. 

4. 1. 2. ll pH Me p bl. 

OcBOBHhle onepaTOpbl: 

a: = p + q 
go to N aples 
Start : Continue:W : = 7 .993 

CocraBHOK oneparop: 

begin x: = 0; for y : = 1 step 1 until n do x: . X + A [ y] ; 
if x > q then go to STOP else if x > w - 2 then go to S; 
Aw : S t : W: = x + bob end 
BnoK: 

Q : begin integer i , k; real w; 
for i : = 1 step 1 until m do 

for k: = i + 1 step 1 until m do 
begin w : = A [i , k} ; 

'))/, 

"- ' 

end blur 

4.1. 2 
Ham 
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aan bi 11 

o.'loKa , : 
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ncer,IJ;a . 

Tat< 
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1\HM o6I 
ObiTL .liC 
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4.2. 
One 

il<eBHfl 

DOHHM<I 
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>pwe onepaTo

naTb nopnAOR 

u cna6maTbC1l 

:omeT rpynnu

nepaTopon, no 

'I' YT0'1B1lCMbl£' 
·,TO C.JfHTaRClJ

:! oupe,D.eJlefllol. 

maHlUI) 1 

)II,CJlYPLI) 

rop) 

? J.J.HRna) 1 
:.~if onepaTop) f 
p) end I 

:rcanae) 

~o> 

J.BM o6paao~1 : 

<aawB S, D u 

I npBMYT cne-

IO>ReT, B CBOIO 

S'· . 

Jl,:HC. B. Ba~;yc u .Jp . 

. I [i, k ): = .l [h:, i] ; 

. t [k. i) : --= w end fori and!.-

r nrl blue/• Q 
4.1.3. C C M a H T II R a. 
1\am,I\Liii 6noi> aUTOMaTIPiCCICI! DOO):\IfT BORhl ii )' j)O UI!UL 0003fla 'ICIIllll. ::ho 

(WaJIIl;J) CTCH T <ll\IBI o6pa30M, 'lTO JII060H liJl.CRTUqHt Rl.\1 Op, BCTpC'IaiOIII,llHl" R 

llll)'TPII o.rror, a , )10n\CT UbiTb ffYTl'M ('OOTlleTCTByJOmero 0 1111Cilflll11. (eM. p33JlCil 5. 
0 11 n c an u H) .lOI\aJUt3oBaH nnyTpu 6:to"a. ::ho 03lla'IaeT cnc,nyJOnree: 

a) oo'heJn, upu.n.cTaB.ilennLiii 3T1IM n,ncnTu<{>uitaTopoM nnyTJ)]t ,!.(aHHOro 6nm<a, 

110 <'YIU,CCTIIYCT DHC fi.qOJ,a; 6) JHOOOU 06'beJ<T, upe,nCT3B!ICOllJ,rii TO)! H\0 Jol,nen

TIICp 111\i:lTO poM mre .nann oro Gmma, ne,nocTyOOH ll:JHI o.TIO r\ a. 
YIJ\ORTU<{>HI<aTopLr (::~a HCIOJiol.feHneM -rex, 1\0TOpr.rc naoGpaa;aiDT Men-at), 

IICTJH' 'l<IJOIII,I'ICtH JJHYTJ))I 6JIO.K3 1I HI' OITMC<IHflf,Je B IICM , ne 6y,nyT .lOJ\Unli30-

HI\ULI 11 6no1w, T. c. oyil,yT npe.!-(cTan.~IHTh TC me caMblC o6'LCI\TLI KaJ> nnyTpH 

Q,1IOHa, TU){ ll Ha yporme, IWTOphlH C.flCJlYCT HOriOCpC~CTBCHHO 3U )l.aiiHLIM 6JIO

l\OM. J1CI\,liiO<t9HlfC ll3 ::>-;rOrO npaBMJia npe)l.CTaR.TifJIOT TO:If.HO M9Tlnf, J<OTOpJ.IC 

ucer)l.a :JOI<aJIH3yJOTca BHYTPH Toro 6JJOl<a, n I<OTopoM onH ocTpe'laiDTCR. 

TaR .Ki:\I\ ouepaTop 6nol{a MOmeT n cnoro oqepe,zv, T<>a<e ObiTh 6noROM, TO 

I\ORII,emvm :roJ<anuaan.un 11 uenoRaJIH33J\HH nomtMaeTCH peKypcunno. Ta
I<HM o6pa30~1, u,nennt<{>HI\aTOp, ROTOphlll HC .TJOJ<anJt30113ll U 6JIOI<C A, liOif<('T 

61>1Tb noKannaonan unH ne noRannaonan n 6noKc B, J\JIIl J<OToporo A nB.lR 

OTCR O)l.Blnt 113 cro onepaTopon. 

4. 2. Onepamopbl npucr.au Ctt ltii J/. 

4. 2. J. C II R T a 1> (" li C. 

( .1enaH •ratTL ) : : = ( nepeMennaa) : = 
( CDlfCOl\ .'ICBOH'IaCTD): : = (neBaH '13CTh )j( t:JI II('Ol> JICBOii •ran11 ) ( :ICnan •rarTh > 
(oncpaTop npHcsannauun):: = ( cmtcor.; ncnoii •ra!'TJr ' <,. apm{ntl'TJI'H>n.;Ol' 

lll.Ipaii\CilllC) t ( CDHCOK :J('BOlt •raCTif ) ( 6yneDCI\Ol' Dbtpait\l'lllll' ' 

4. 2. 2. n p II :\1 e p bl. 

s: -= p[O): o= n: = n -L ) , s 
n: =- n .:_ 1 

A: = BjC- r - q x S 
s [ v, t. _.:.. 2 ] : = 3 - arctan ( s >< ::.e I a) 

l':=Q>Y ;\Z 

4.2.3. C eM anT u T\ a. 
OnopaTOpbl npHcnausanHR cnymaT ,n.1H HpHcuaHIIHHllfl arm•JeHHR BbJpa

meuaa OJlHOH mm uec.KOJibimM nepet.tCHHhiM. ::hoT npouecc 11 o6uwM C.JIY'HH' 

uoRBMaeTca Hal' npoxo)l.amnir n 3 :>Tana: 
4.2.3.1. Jho6we HB)l.CRCHble Bblpa>KCHI!H , IICTpc•raJOJJ~IICC11 ll Ol'pCMCHHhl X 

.liCBOH 'laCTli, Bbl'lllCn111QTC11 DOCnCAOBaTenbJIO cneoa uanpano. 

4.2.3.2. BLlqucn.R:eTCR 3uaqeu»e Bblpameunn. 

4.2.3.3. 3ua'leHue nwpamennn npucnannaeTcll UCCll uepelteHHhlM nenoiJ 

'laCTU C JIJ06b1M ltHJ(('I\CHhl ~ l BblpamCRHeM, IIMCIOIIVOI :ma•JellllC. llht'IIIC.'TE'HHOC 

sa mare 4.2.3.1. 
4.2.4. T u n Lt. 

Bee nepeMeHHhle cnncKa Jienoit: •JaCTU JlOnl'~<Uhf 110 OJmcauuJO JIMOTb o;~u 

Hal\Onble Tnnhf. Ecnn nepeMeHHLIC JtMeJOT Tltn Boolean , llhtpameuHe Tat\il'l.! 
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)to.aamo OblTu nma Bool ean. Ecmt nepeMeHJn,re IHJCJ{)T TUD real 11. 111 inlt'g•·r, 

BblpameuHe l"(OJlif\HO 6hlTb apu«PMeTJI'Jecmu.r. Ec mt Tlm a pu«PMeTII'J('<:Jwro llhl · 

paa<eBHfl OTJrH'lnCTCJI OT THD8 nepCMCBBblX, TO C1lttTaCTCfl, 'IT(J <I IJTOM8'nl'IC

CIUI BKJliO'l8CTC11 COOTBOTCTBYIOIIJ.8fl npeo6paJyi0~3H «PYBI\~1111. )J.!tH npeo6-

paaOB8BH.R H3 TJma real K rnuy integer «PYHK~H.Il npeo6paaonaunH Bhl~aeT 

peaynbT8T, aKBHD8Jl0llTHhlH 
entier (E - fl . • )) . 

r}le E - auaqemte BbrpameHlUL 

4. 3. Onepamopbl. "''JW:roDa 
4.3. 1. Cu u Tan c u c. 

( onepuop ncpexoAa) : : = go to ( HMeuyroutl' l' Bhlpaa,euuc ) 

4. 3. 2. TIp H l\1 e p hl. 

go to 8 
go to exit [n + J] 
go to T own tify < O then N el se S _;_ 11 
go to if Ab < c then 17 el se q !if w < 0 then 2 else n 1 

4. 3.3. CoMaaTHl<a. 

OuepaTopbl uepexol"(a npepb1B810T ecTCC'Tneuny!O n ocneAOBaTO.ilhHOCTL 

BbiDOJlBCBHH onepaTOpOB, Onpel"(e.iiRCMYIO IJOpHl(I\OM UX H8DlJC8HB1I. 0JU'! 

Onpel"(CJlHIOT CJlel"(yJOuruii: BbiDOJlBfl. l:lMbiH ODI?p8T0p DO :ma'lCBHIO JlMCHyJO

IIJ.OrO BhlpameHBIL T al<nM o6paaoM, cneAyiOIIl.HM BblnonuReMhm onepaTopoM 

Oyl"(eT TOT, HOTOpbiH JIMCeT ::ITO 3ll8'1CHBC B J<aqecrne CBOeif 1\ICTHIT. 

4.3.4. OrpaHIJLt:euue. 

Tai<' KaK ~tOT.KaM npuryma .iiOKannaonanuocTh, To u11 OJJ.Im onepaTop 

uepeX01(8 HC MO>f\CT DOC.TI1 ll :lllHe B 6JIOIC 

4. 3. 5. J ( C p C X 0 ){ ll p lf Be 0 II p l' ~ll' Jl ll II H 0 ~~ )' 1\ a :1 aT C !I C 

n e p o J< n 10 '' a T e n 11 . 

B TOM r.1y•1ae, IWr)J.a llMeny l{)~ee BblpameHH e ccTr. YI\aaaTeJib n epc

KnJO'IaTeJI.R , :ufa•JeUHt' KOToporo u c onpel\CJJeHO, onepaTop nepcxo;ta 3 I<Bn

naneuTeH n yrTOMy ouepaTopy. 

4. 4. llycmble onepamopbt 

4. 4. 1. C ll H T 8 .K C II C. 

( nycTOU onepaTop):: = ( nyrTo) 

4. 4.2. flpHM Cpbl . 

L: 
begin ... ; Jolin : end 

4. 4.3. Ce~taH THKa. 
TiycToif onepaTop nc BbiDOJJHReT HHKBHOH on epan:nn. On MomeT rnymJtTh 

;.tJIH 110MCIIJ.1?11.0.R MCTJ\11 , 

4. 3. J' CJt06Hble one pa mo pbl 
4. 5. 1. C It H T 8 1< r U C. 

( ycnonue) :: ~ if ( 6ynenn<Oe BhlpameuHe) then 

( GeJyrnonuhlii onepaTop ) :: = (ocuoBuoii onepaTop ) I ( onepnop IJ.Hl<na) I 
( cocTaBnon onepaTop>l<6no.K) 

( o11epaTop (<ecmt»):: = (ycnosae) ( 6eaycnonnhlii onepaTop ) 1 

( MOTK8): ( OnepaTOp ((CCJlB~t) 

( yrnonnhlii: ouepaTop > : : = ( onepaTop <<ecmn) I 
( onepaTop <<ecnml ) el se (onep8Top) 

:w, 
-

/1. ~ 

if x> 
if v;--
if s--.. 

t'J.f) 
Yc. 

ou epa: 

DbqHta 

1~, 5 

Be 
C H ll 1 

Hll MaO 

•no liT 
Lt.~ 

Co 
paTOp 

pa~nc 

II 

3].1.CCb 

onepa 

BI 
paaO~! 

Bbrp:li 

001\8 

CJlY"f3 

aa <n : 
npee~

paTof 
CTBJle 

'ICCTR 

nepee 
I\ 

3HBl1 1 

E 
HMCe" 

6y].l.C' 

-

Jl 

4 
F 
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real ll.ll1 integer, 

•MeTH•J('(:J;oro llhl · 

'ITO <lDTOMaTJl'iC· 

on . J(.'ln npeoG

l aoaamt H BLJ,naeT 

lse nj 

fie}].OD8TCJibfl0CTh 

uamtcamm. OnM 

I'ICHDJO JIMeHyJO

Sbllt ODCp8TOpOM 
MCTI\11. 

0;1.11n onepaTop 

~· 1.; a a a T c .rr c 

f"aJaTe.lh nepc

ucpexo.r~a 3KBit-

MO/KCT (' JJYIKIITL 

pnop [{liKna) 1 

lj.5. 2. ll p u Mephi. 

if x > 0 then n : = n + 1 
if v > u then V: q : = n -j m else go to }( 
if s < 0 V P - Q then AA: begin if q < v then a: = vfs 

else y: = 2 x a end el se if v > s lhl' D a : = v - q 
else if v > s - 1 then go to S 

4.5.:~. C C M a II T II H. a. 
Ycnonnhte onepaTOpbr npHBOJI.I'IT ~> nponycKy nm1 llblllOJTHCHHIO ueKOTOpwx 

ODepaTOpOB B 38Bl1CllMOCTH OT TCI\yDICfO 3B8'ICRIHI yKa38BflhiX 6yneBC10I X 

n~o~pamcunii. 

4.5.3.1. OnepaTop << eCJIH>>. 
'Ge:JyCJIOBHhltl onepaTop, BXO]].RIIJ.Bif B ouepaTOp <<CCJfH>>, 6y,IJ.C1 DMUOJIHRTb

CII U TOM CJIY'Hl.C, 1\0f}].a 6y.rreBCKOC DbJpamORHO, BXO]].lliiJ.C8 B yCJJOBHO, npH

HUM88T 3fl8'1eBl1C true; D UpOTDllROM CJty-qae OH 6y}:(OT nponyCK8TbCfl, Tal< 

'ITO npo1~ecc awnonnemHt npo]].onmnTcn na'lHuan co cne,ny1on~ero onepaTopa. 

4.5.3.2. Yc.TJonnbte onepaTOphi. 
Cor.TJacuo cnuTaJ<cucy, BOJMomubi ,nna paaJIA'IHhlX TJma ycnoaublx one

paTopon. :3TH TJ1llbl MOryT 6b1Tb npOHJlJ1JOCTpBpOB8Rbl CJie,nyiOIIQIMK UpHMO· 

pa~nr : 

if B1 then S1 el se if B2 then S2 el se S3; S4 

n if B1 then S1 else if B2 then S2el se if B3 then S3; S4 

3ACCh Bl, B2, B3 - 6ynencKHe Bhlpamemur, a Sl , S2, S3 - 6eayCJIOBHbH' 

onepaTOphl. S4 - ouepaTop, cJie,nyJOm.Bii aa nonabiM ycnoaublM onepaTopoM. 

Bhlnomrenue ycJioauoro onepaTopa MO>KeT 6btTb onocaao cne]].yiOIIQIH o6-

paaoM: DOCJIO)(OB8TC.TibBO, CJiena uanpaao. Dhl'IHCJifliOTCJI. 3B8'IOHHR. 6ynenCl<liX 

nupaH<eaHn, CTonmHx a ycnoBHnx. Bhi'IHCJieHHfl npOJJ.OJiiKaroTCR. .no Tex uop, 

ILO«a ne 6y,neT Haii]].eHO Bblpameaue, RMeiOm.ee aaa'lenae true. B nocJie,naeM 

CJIY'I80 BblDOJilUIOTCfl 6e3yCJIOBHhiH onepaTOp, cne,nyrom.Hii aenocpe)(CTBCBHO 

aa 3TIU.t n~>Jpa>ReuueM. Ecmt 3TOT onepaTop caM ae onpenenR.eT cc6e caoero 

npeeMmtKa, To c.rre,nyiODl.BM nhlnOJIHR.CMhlM onopaTopoM 6yneT S4, T. e. one

paTop, CJICJJ.YIOIII.l1ll 3a noJJHbiM ycnOBBhiM onepaTopoM. Tamn.t o6paaoM, ,neii

CTBHe Orp8HH1JJITCJ1fl el se MO>RHO ODHC8Tb, CKili18B, 'ITO OR onpe]].CJIHeT D Ka

'!CCTUO npeeMHHHa oncpaTopa, 38 KOTOpblM OR (orpaRH'lBTCJib. - flpu.'tt. peo. 
nepeaoaa) CJICJJ.YCT, orrepaTop, cneAyrom.nii 3a nonah!M ycJIODHblM onep:nopoM. 

RoncTp)'H[{nn 
el se < 6e3yc.1IOBHhlif onepaTop) 

3J<BIID8JICUTH8 I<Oar.Tp)'I<ll.BH 

el se if true then (6cayc.rroaoblii onepaTop) 

E cm1 u11 o,nuo nJ 6y .aenc1mx ahlpameaHii, axonamux a y<:nonua, a c 

oMceT anaqem sa true, TO peap t ;.TaT pa6oTbl BCcro ycJionHoro onepaTopa 

6yncT :mauaaneaTcn pa6oTe uycToro onepaTopa. 
Ann na:rbueiimnx noacaeanii: MO>J\OT 6b1Tl> uone:ma c;re,ny10m.aa c xc~ta : 

t ..... --- ------ ·---------,- --· ----· -- ~ 

if B1 then S 1 else if B2 then S2 el se S3; S4 
• __ ,. ______ -- ·-----... -J t .. -.- ----- ..... ----- . .t 

Bl uMeeT aua•reaHe false B2 l1MCCT ana'leHHe false 

4.5.4. ll epexo.n BRYTPh ycnonuoro onepaTopa. 

PcayJII>TaT pa60Thl onepaTopa nepexo.na , Bo;xymero anyTpb ycnOBHoro 
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Oncp::nopa , HCJJOCpe)l;CTBCHBO C.'ll'J(YCT Jl3 06'bHCHeBBOf0 BblUH' }WiirTBIUI 

paa)l;ennTen.R el se. 

4. 6. Onepamopbl lfUKJUt 

4. 6. 1. C n n T a K c n c. 

( aneMeHT cnncKa n.uKna) :: = ( apiHJ>McTn'IerJ<oc Bhlpamenne) I 
( apn<flMc nP.Jenwo Bhlpaa<eBHe ) s tep ( aptt<JIMCTHlJCCI<OO Uhtpamemw) until 
( a p1Hf>MCTu•Ien<ae BhipaH<C aue) I 
(apll~METII'ICC Koe Bhlpamcune) w hile ( 6yncBCKoo Bhtpamcaue) 

(CUJICOK Ul1J(JI8): : = (3JI( M€HT CDIICJ{8 UI1HJI8) I 
(CllllCOH ~RKJia), (3JTCMCHT CITHCI:(8 UHl<JI8) 

( 3arOJTOBOI< Il,JIII<JI8):: = f o r ( nepeMCBB8R): = (CDHCOK IIHKJia) do 

( onepaTop UliKJTa):: = (381 onoaoi< nmma) (on e paTop) 1 
( MCTH8):(on ep8T0p IIMKJI8) 

4. 6. 2. n p B Me phi. 

for q: = 1 s t ep s until n do A [qJ: = B [q] 
for k: = 1, V1 x 2 w hile VI < N do 

for j : =I + G, L, 1 s t e p 1 unti l N, C + D do A [k, il: = B fk, il 
4.6.3. CeMaBTBKa. 

3arOJIOBOK IIHKJI8 38CT8BJIRCT CJICAYIOill.liU 38 Hl!l~i onepaTOp DOBTOpBO 

Bhlnonn RThCR uy nL BJIB 6oJIE:e paa . HpoMe TOto, OH ocy~ecTBJIReT nocneAo

naTeJibBhle DpBCBOCBH.R 3H81JCBIIH nepeMCBBOH, ynpaBJIRCMOH il,8HHhlM 38f0· 

• 'IOBKOM *. 8ToT n ponecc MO»<eT 6hlTh noJicaea cne)l;yiOmeu c xeMoki : 

r ·····-- ·-·---- --- ·-· · ·-····· · · t 
aaqano ; nponepKa; onepnop S; npOil,BH1KCHHe; cneil,yJOmnit onepaTop 

":. --- --- ····----. ---- ............... --- .. ---- .. -- ... -t 
CCJIH CUBCOK UDKJI8 DC'ICpnaH 

B aTou cxeMe cnoBo «aa'IaJio» oaoaqaeT: npoHasecTH nepnoe npncBaHaa

BHe 38fOJIOBI<OM UJJKJia. «llpOil,BH>J<CBBC>> o aaaqaeT: Dp0ll3DCCTB CJICil,yiO~ee 

DpBCB8HB8HHe 38fOJIOBl<OM ll;HKJI8. <<llpoaepR8)) DpOBOpROT, 6hiJIO JIB Cil,CJI8BO 

nocne)l,nee npHcnaHnaaue. Ecm1 no TaR, TO Bhlnonnem•o npoil,onmaeTcJI c. 
OnepaTOpa, CJlOil:YIOIUCfO 38 ODCp8TOpOM IJ,HRJia; B DpOTBBROM CJiyqae DhiDO.Il 

B.ReTCR onepaTOp, CJTOil,yiODI,BH 38 38f0JIOBROM .Il,HRJia. 

4.6.4. 0 Jl e M e H T bi C D H C K a 11; lf K Jl a. 
CnecoK ll;HKna il,aeT npannno AJIH nonylJeHHR ana'Ieouif, KOTOpble uoc.,e

AOBnTeJILBO npucnaHB8IOTCR uapaMeTpy nn~<na. 8Ta nocneil,OBaTenLnocTh ana

'lCHBB HOJiyqaeTCR ll3 SJICMOIITOB CDBCK8 .IJ,HKJI8 DYTCM BX HOCJTCil,OD8TO.'IbBOro 

nepe6opa. llocneil,OB8TCJlbHOCTb 38 8'JOHHH, DOpO»<il,8CM8.R J\8H<il,Oll Jl 3 Tpox 

CHDT8KCH1JCCKB B03MO>J<Bb1X I<Ol>IDOHCBT CpeAB ()JTCMCBTOB CUBCKa .IJ,Hl<Jia, 11 

COOTBCTCTDYJODl,CO BhlDOJIHCHBO onepaTOpa S il,aiOTC.II CJICil,YIOUJ.BMll npannna
MH: 

4.6.4.1. ApBci>MOTH'IOCI<Oe DhlpameaHe. 8ToT aneMCHT aa)l,aeT TOJibl<O O)l;HO 

3H81IOBJ1C, a BMCRHO 3B8'JOUHC )1;8BBOfO apHcpMOTltlJCCI <OrO BhlpamemiR 
1 

Bbi

'IBCJICBBOO B CUOCpCil,CTDCHHO Depcil, COOTBCTCTBYIODI,llM Dhl'lHCJICHllCM onepa
TOpa. 

• B nam,ueifweM no B.bipamealte 6yneT JaMeneao npnBhi'IB.LIM AJUI aameii TCpMHHO
~oruu BYpameiD!eM mapaMerp u.nKna•. (flpuM. pea. nepeBo8a.) 

:.!.R 

-'J .liA 
IIMO IOII~H 

()OJIOC TC 

Oopa:IOM 

\ . : -

Ll : if (~ 

One fiC 

V : ~ 

go to . 

r;r~o V -
CJIOAYIOr 

CT011T ll 

4.6. 
CITJlCI\a 

:~muax 

L3: I':: 
if ! ] 
Onepc 
go to 

r ,ll,e o6o< 

4.6.5 
u u n . 

Tiocn 

lJOCTllDBl 

'ICHIIC 0 

ncpc:1 n 

C :\P 
IJ.lii\Ji a, 

4.G.C 
T 0 Jl U 

Pe3y 

o nepaTo 

4. 7. 
( <p8hTII': 

( H)J 

( llJl 

( CTpOI<8 

<or pan~ 
< CJIIICO I> 

( l·U 

<<P~ 
~<·O UOI') 

((c: 
( ouepa1 

(co 
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BLIOJ(• /~C'ii1 'fllHR 

:JHe) j 

lblpaa<eHlH') un til 

na) do 

Jl : = B /k , j} 

•a-rop nonTopno 

~BJIJieT DOCJICJlO

l ~8HRbll\l 381'0-

:CMOii: 

rfr onepaTop 

roe npMcnauna

TH cne~yron~ee 

JJO nn c~enaao 
)0~0JI)f{86TCil C 

CJJy'lae llhiDOJI -

OTOpble DOC.le

'eJILBOCTL 3118-

~~0D8TC.'ILBOrO 

K~oii na Tpox 

CKa ~Hl<Jia, J1 

tnm n pannna-

' TOJILl<O O.[I.HO 
)8)f{CHH1T, Dbl

eBJICM onepa-

lameii TepMIIBO· 

4.() .4.2. 3JieMCHT TJllla <1pli$MCT1t'll'CI;Oii liJIOI'pCCCIIII. ;J.'JCMCIIT 1~111\:Ia , 
IIMOIOUJ.IIl! UHJ\ A s tep B until C, aawtcT uopJt)J.oJ; UL.JnO.HieH II H, JWTO(lwii uan

OOJICO TO'IHO MO>l\AO onur.aTr. 11 Tep~IIII IIIX onop:nopoR AJJ !'OJ Ia C.'IOJ:IYIOI~~IM 
o6pa3oAc 

1·: -- A; 
Ll : if (V - C) >: sign (H) > 0 llwn J!O to ,!.u•.ueum ucw• }lila 11; 

OnepamopS; 
v: = v ;- 13; 
go toLl; 

rp,e V - uapa~w-rp ~Ht<.rJa 11 «::>.noMOUT ucqopnaa'> oana'laeT 11cpcxo,~ Jut6o I< 

CJJe.[l.yiO~CMY 'IJIOHY CDIICI\a aJICMCHTOD JJ.Hl(Jta, JIH60, CCJJu ):~a nnt,lii ;)JJCMeiiT 

CTOUT llOCJIC.[I.lHI M D CllHCKC qHl\JIH, 1\ CJJe)J.yiO LJ~CMY OnepaTopy Uj)OrpaMMhl. 

4.6.4.3. a.'ICMCIJT TUna nepeC'IOTa. BhliiOJl BCHHO, y n paHJJHCMOe ()JJCMCHTOM 

cnncJ<a r.vuwa nu.o.a E while F, HaH6onee TO'IHO MomeT 6LITL om tcao o n Tep

)muax oncpaTopon AJi f OJia CJIE',nyron~IIM o6paao~t: 

L-3: r' : - £; 
if I F then go to 3.tte.ueu m 11 c<tP pna n ; 

Onepamop S; 
go toL 3; 

r,ne 0603D8'16HI1.R TO if<C, 'ITO H B 4.6.4.2. 
4.6.5. 3 H a q o u H e n a p a llf e T p a :u, H " .-:r a n o c .'1 o o J< o n 'I a

n 11 n. 
Ilocne nuxo.o.a ua onepaTopa S (ecnu upe.nno.laraeTcR, •ITo orr nnnReTCR 

cocTaBHLlM ooepaTopoM) nocpel\CTBOM r<atwr o-nH6o onepaTopa nepoxo.o.a au a

'lenHe napaatOTpa l~lfiOia 6y~eT Tai\IIM, KRHHM OHO 6hiJJO RCDOCJlt'l lCTII('RIIO 

nape.'\ nwnonneaneM onepaTopa nepexo]\a. 

C !J.pyroii CTOpOUbi, CCJill Ub1X0,1 U J IVU<JI8 Bbi3UaH IIC'I('Jllla ll lll'M CnJICJ\a 

J.(JmJia, TO 3H8'1CRUC n apaMeTpa JJ.UKJI8 HC OITpC,!\CJICHO. 

4.G.G. 0 n e p a To p u H e p ox o A a, n e )J. y n~ H (' 11 one p a

T o p l( u " n a. 
P eayn LTaT JlCMCTBHH onepaTopa nopexo)J.a , o6pa~arom,erol'u " MOTt<C a 

onepaTope J.(JtJ(.rJa n ,1e ifcTsyro~ero uaono :U,HI<Ji a, Re onpe~eneu . 

~- 7. Onepamopbl npotj e8yp 

4.7.'1. C H DT81\ Cll C. 

(!~81\TJr'leCRHH napaMeTp ) :: = (cTpona) I ( Bhlpan\euue) l 
( H!J.CBTo<fl rrHaTop !.tac<·noa) l ( Jt.o;eu -ru <fluua-rop n pOilc.nyphl), 

( HACBTll<fJH1\81'0p nepeKJIJI.)'J8TOJIJl) 

<crpoKa 6y~<n): : = ( 6yuna) I ( r-rpoHa oyJ\B) ( GyHna) 

<orpaiHt'JHTCJih napaMeTpa):: ~ , I ) (cTpOHa 6y1m): ( 

<cmtCOI:\ <flaHTD'lCCIUIX napaMOTp ou): : = ( <flai<Tlt'ICCRoii: uapaMc-rp ) I 
(eUHCOK <flaKTH'ICCRHX n ap8MCTpOB ) ( orpaRH'IBTe.'lh D8Jl3M('Tpa j 

( <flai\TUlfOCJ\n ii: uapa~teTp ) 

<!"OBOI\YIIHOCTL <flaKTJI'iOCI<DX uapaMCTpOB) :: = ( nyno) 

( ( CDUCOl> <flaRT.H'ICCKIIX nap8MCTp0B)) 

( onepuop npo~eAypDI) :: = ( HACBTB<fln1<8T0p npOIJ.CAYJlLI) 

(cooo~yunorTL t a«TH'ICCRHX napaMeTpou) 
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4. 7.2. llpin.tepbi. 

CAeo (A) llopRoo1.: (7 ) Peay,tbmam: (1') 
Tpancnonupoeanue (W, v l- 1) 
A6c..waK.c (A, N, M, Yy, !, K) 
CK.aARpnoe npouaeeoenue (A [1, P, u), B[PJ, 10, P, r) 

:Jnt TlpHMCpbi COOTBCTCTBYIOT DpHMepaM, j l,8HllbiM D ,), 4. 2. 

4.7.3. C C M a H T UK a. 
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Oncparop npo~CAYPLI cny>KHT AJIU o6pauJ,OUIIH 1\ llbJnO.'IHCIIIIIO TC.la IIJ •IJ· 

~c,a.ypbl (c11r. paa)l.cn 5.4. OnucauuR npoqeoyp). B ro~ 1 CJI)"Iac, tWr)l,a n•.w 
npon.el\YPLI 1lDJIRerca onepaTopoM, nanHcaunwM n 1l3Lli\C AJil'O~TJ, peay .1~orar 

oro BLlDOJIHCBlHI 6yAOT ;)KBHBa.'tCRTCll pc3y.TibT8TY ('.Tie;J,yiOlll, liX Jl,l.'llrTHilii u 

nporpaMMe: 

4. 7 .3.1. llpHCDaHaasoe aHa'leHni'I (no,;(cTanouJ.:a :IHa•JCtfll ii). RceM lJ>•lJl· 
MaJihHblM napaMeTpallf , nepe'IHCJICHHhlllf D Clli1Cl\C ;!Ha 'I CHIT jj 38 f O.'TO BJ\a 0 1111· 

C8HHH DpOU:CAYPLI , rrpiiCB8lfB810TCR 3Ha'ICHIIR (CM. pa:l.'{l'.l 2.R. :Jmt 11f'l:ll.'l 11 

munbi) COOTBCTCTllYIOID;HX ~aHTli'l<'ClUIX n apaMeTpOll. Tipe;].n o.rraraeTCH. 'ITO 

JTH npHCBOCHHfl DpOH3BOJJ.RTCR HCOOCpOACTllCRHO nepe;l, llXOJJ.O M H TC.lO npO

U:CAYPbl. CJteAOBaTCJibRO, 3TH ~OpllraJibHhiC napaMeTphl oynyr paCOiaTJlllllaTb

Cfl T3K, K81\ CCJIH 6LI OHH 6Limi JIOKa1IH30R8HM D 6JJOJ\(', fi0Jl33YIOII],C)l Tt'.'IO 

.up.qn.e.o;ypbl. 

4. 7 .3.2. 3aMeHa H31Hl9HOBaBHH (DO)l,CTaHOBKa H8l!MCH088!Uiii). .lJOoOii. 

~OpMaJibULIH napaMeTp, DC nepO'l'HCJICBHLJii B ClliiCI<C 3H811CH1tii , OOBCIO;:J.y 11 

TCJIC npOD,CAYPhl 3aMCBRCTCH Ha COOTBCTCTBYW~Hii ~8l<TH'le.;:I<nii napaMCTp 

nocne aaKJIIO'l'cBIHl n ocneABero raM, rAe :no cuHra.-cnqecKn aoa:-.JOa\HO, a 
CJW6HH. BoaMomROCTb xonn.ua.uil: MO>KAY HAeuru~MI<aropami, ncTaBn.ReMhiMif 

n re;ro npon,eAypi.J n peaynbraro Taxoro rrpon:ecca, u HACJITU~IH<aropa~m., 

yme llpHCYTCTBYlODl,H!Im D Tene npOI].OAYPLI , yCTp81IRCTC.Il COOTBOTCTByiOilJ,IIMH 

CJICTCMaTH'lCCJ{HJilll 113MCHCHUJTMH TCX ~OplltaJibiihiX )(Jill .'lOK8JIJ13083HHbii 

IIAOHTH~BKaTOpOB , I<OTOpLie MOryT 6blTb 3a)l,OTbi T8J{JIMJ1 l\OJI.T(JI3li.RMII. 

4.7.3.3. llOACTanosKa rena npoi].eAypbt u BhiDO.'Inenne. Ila:Konen:, rc.no 
upo~eAypbl, MOAH~l:ll~npouaaaoe raJ<, J\ aK :>r o 6blno onHcano Bhlme, nolllen~a
erc.R H8 MCCTO oneparopa UpOl~eJJ;yphl 11 BhliiOJIHH <'TCfJ. 

4.7.4. C 0 0 T H C T C T B H C Me >KAy <P 0 p 111 a JIb H hiM H II ~a 1\· 

r n 'I e c K u M H n a p a M e T p a 11r u. 
Coornercraue ltCmAY ~aKTU'ICCKllMli napaMerpa~m oneparopa npon,e,J.y p!i 

u ~OpManbBbiMll napaMerpaMrr aarononxa npon.eAypw ycraaaunuoaercn c.1e

AYIOID;HM o6paaoM. CnHCOK ~ai<TH'ICCKox napa111erpon oneparopa npon:e,;~;ypu 
AOJI>KCH HMCTb TO >1<0 'IIIC.liO l{JICBOB, 'ITO II CDUCOJ< ~OpMaJibHbiX oapar.teTpOII 

aarononxa omtcaBHH npo~eAypbi. CooTnercrnHe noJty'laercn nyre~1 conocraa

neumr 'IJICHOB 3THX ABYX ClllfCnOB B O,D;HOM Ji TOM >Ke DOPRAKC. 

4.7.5. 0 r p a B H 'I C H HR. 

0'1enop;ao, 'ITO A-TI .R onpeJJ;eJIJieMoro oneparopa npOJ.\OAYPLl neo6xoAm.t(}, 

<tT06LI AeiicrmtJI HaA re.'TOM npon.eAyphl, onpeAenennwe n 4. 7 .3.1 H 4. 7 .3.2. 
npHBOAHJin 6hJ 1\ npaBI1.TibHOMY oneparopy s RabiKe AJJrOJJ. 

3ro naxnaALlBaeT sa JII06oii onepaTop npon:eAypw orpann<Ieuufl , aaJ<nw

'JaiODJ,Hecsr B TOM , 'ITO KJI8CC II TIID KaiKAOfO ~aKTif<ICCKOrO napaMeTpa AOJI>RCII 

OLITh COBMCCTHM C 1\.'TaCCOAI n THDOlll COOTBOTCTBYIODJ,E.'rO ~OpMaJibHOrO napa. 

10 >KBM 11M~, Nt 2 
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McT j~<L Hct~o· 

B<'}J.CHbl HIIH'E 

4.7.5.1. c 
l\CTpOU B TC:'I 

pa~1, ounc all: 

<1 .7.5.2. C! 

.1enoi1 <JaCTII 

('}<(' :l tta'Jl'HII . 

q.at,Til 11C<:l\OH 

4.7.5.3. ( 
'ICCTUC IIACII1 

•HcEoro uap 

liOCTIJ. l\ Jl0111 

D aarOllOUl\C 

1.1 Tt>:IC npOL 
l l llllhl IIH}J.CK< 

4.7.5.4. ( 
D aaro:tonJ·\0 

KaTop yKaaa 

ne Moryr npu 

Tli~IIJ\aTOpbl 

lJOCTb ~OpMaJ 

<ICB.l!O ~yHKU 
no co6e fiRJL 

4.7.5.5. J 
TllD COOTBBTt 

orpann'lennn 

1\CAYPLI) . O•r 

6wrb co6.1JIO~ 

4.7.5. H 
A y p bJ. 

OnepaTof 

HBJIOJ\aJill30D 

4.7.7. 0 
DpeAycu 

H e yc1anan: 

lllCTpOB, UCD 

rypnpy10m,u: 
CTBO AOJI>KB< 

n anneKaercn 

4.7.8. T 
A a X. 

Orpann•r 

palll,CHllfl 1\ 

O'IOBMABO, ~ 

n na oco6~>n 
nue paMOJ' 
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11 1•11· 
Tt': IIJ 
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>IM.If 

:\IH, 

UIH 

IWX 
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:o. 
2. 

0· 

!If 

:l)IC. B. Be~>yc u dp. 

MCTJ.HI . HelWTO))hlt' JHOHIII>IC' •wn Hhlc n 1y4a11 :nu ro OOIIlCJ·o npaunna npn
Dt'ACHhl HU>HC: 

4.7.5.1. CTpo1m uc ~IOJ'YT <J.>urypupoBaTr, u J\8'1Ct.Tnc <J.>amw-Iccnn x nap<.~ 
MCTpOD D TCX Olll'Jl8TOp aX lllJOJ1CAypax, IWTOphlO 06pa11(810TCfl 1.; upOI\CllY

pa~l, onncaunLm u TCJlMIIIiax o ncparc p e u AJlfO.Jia (eM. pa3):lC.'l 4.7 .8) . 
.'J . 7 . ~.2. CJ>op:->18 JJL110~ty ll8}>8l\1Ctp y, llXO.IVHilCl\1)" B 1CJ!O II}JOUC.lYPhl B DUilC 

.t1eno ii 48CTU llCJWtoporo onepaTo pa upJJcoaunamul H u c Y•>a3aJinoMy 11 cnu
n;e :tllti'J l' HII it B 381 I' :JOIIl\(.' 11Jl011<'AYPH, J\10>1\CT I:OOTBCTCTBOB8Tb D l\8'1CCTIIC 

<j)aJ>TII ' ICtl<OrO uapa:-.tCTJl8 TO!ILHO l1Cp e!IICHH81J (tJaCTllW ii c.ny•Jaii Dwpa>HCIIIIR) . 

ft. 7 .;).3. <Do pMaJlhJIOllly napaMCTlJY, BXO)lRIUC~ty ll TCJIO liJlOil.C.Il.YPhl D Wl

'ICCTUC JIJ).Cl!Tll<J.>IIH8TOpa l\18CCllJJ8, MOHWT COOTDCTC1DOU8TL ;ll l\8'1CCTUO <flai.;Til-

1iCCJ\OrO napaMCTJl8 TOJIJ.J\0 U):lCHTBqnmarop M8CC'l1D8 TOii Ft\C C8MOH pa3MOp

HOCTrt. HpOlllC Toro, e<·Jill qlOpMaJJLHLiii aapaMc tp yml:JaH n c mtCI'e 3H8'IeHilii 

ll 381'0:10DIW II por~Ci lY Jll>l, TO JIOl\8:111lJODaHHblll M8CC IID, 1\0TOpblii IIOfiBHTI: H 

n H~:1c npou.eJ:typLJ u J·CllYJJhTaTc t-6p 8memlii, n o.ny•mr Te }Ke caM biO rpa
nm~hl IIH)lCKCOD, 'ITO II <{>81\Tll'JCtl\Uii M8eti1B . 

4. i .5 .4. <flopM8.'1bHOMY 118p8MOTpy , nOTOpbl ii yl\a3aii D ClliiCJ>C 3Ba'ICRilji 

D 3ar0.10BKC DpOJ..(O]t.ypw , TIC MO/f\CT l'OOTROTCT8 0D8TJ> l \ 8J<Oli-.'11160 ll}:{OHTll<illi

K8TOp YK838TCJifl DCpCI<ni0'18TC.'I Il IIJIJI n pOJ.J.OAYPbl, ll0Cli0.1JbKY DOC.'IC]l.UII C 

8 0 ~IOfyT llpUHIIM8'J" I, l\8Kl1X-JIU60 3H8'iCHUii. (J1CK.110'1CHUC COCT8B.1Jfi!OT 11]:\CH

TU<illiJ\aTOpbl upOJ..(C)lyp , 0 1IIIC8HH.IJ l<OTOphJX CO)lOpmaT nycTyiO CODOKyn

l:JOCTb <lJopAiaJibHLIX napaMCTpOB {eM. pa3]l.c.'I 5.4.1) lf 1\0TOpble onpe)lOJifiiOT 3 H8 -

'IOBJIC <flyHHJ.J.HH (eM. pa3)W JI 5.4.4). H)lenTJI<fJUKaTOpLI yazmx npou.e~yp ca:-.ru 

DO CC6C HBJifliOTCf! 381\0JI'ICHHbi.MH DL1p8iKOHllHM11) . 

4.7.5.5. Jlro6oii <llopllla.'lbHwil: napaMeTp MO>HOT Ha.'laran orpaHII'H.'HIIH un 
TUn COOTBOTCTBYIOIII.OfO C81138BH0f0 C ll llM <iJaJ<Til'lCCJWrO napalllOTpa (:>Til 

orpaarr<IeuuR MoryT 6 u Tb J\8H yKa38Hbl , Tan u ue y i\a3aBhl n a aroJIODI\0 upo

J~eJ:typLJ). 0'1CBil}:{H0, 'ITO D OnepaTOpe DpOII,O}:{ypbl 3TII OrpaHli'ICBJUI J).O.l)J(Ji hJ 

6wTb co6.'1JOACHbl. 

4.7.5. H e.1ol>aJru aona uHblC n eJI H'JI1Hhi Tena npoJ~ c

A y p hl. 

OnepaTop npon.eAYPbi, JWTOpblii 3anncan nne o6.'IaCTII ):leiJCTBIUI nro6oii 

1JCJIOJ\811B30D8HHOU DCJJHtJIUlbl npOIJ.e)lyphl , HO OnpC]t.OJICH. 

4. 7. 7. 0 r p a u 11 •t u T o !l u n a p a M e T p o n. 
TipeJ:tyet.la TpunaorcH, 'ITO nee orpaim'lnTeJin napaMeTpon atmnnaneuTHbl. 

He ycTaHannnnaerc11 um;anoro coOTBCTCTBUJI MCiKJIY orpaHH'ln Te.'IRMU napa

ueTpon, uc.no.'Iha y e MhU.m n oneparope npou.e)lypbl, u orpaHJPmTeJJJIMII , <PII 

rypupyrom,nl\m D aar OJIODJ·W npOJ.J.OAYPLI, HpOMO .'TIIIDb TOrO, 'ITO n x 1\0.lll'IC

CTBO AOJimuo 6blTb O,'\IIR8HORbJM. TaKtut o6p aaoM, nc11 Jm<iJopMau.nH , I\OTOp8n 

ll3DJleJ(8CTC.IJ 113 CJIO)KHbiX OrpaHII'UITCJIOfl , flDJIJICTC.IJ ll36hJTO'IlJOii. 

4.7.8. T e .'I o n p o ~~ e A y p LJ, on 11 c au 11 o e u ll p y r n x J\ o 

A a x. 
OrpaHn'lenun, uanara e MbJO ua onep8tOpb1 npon:eJ:typhl, npouanOAJI~IIe o6-

palii,eun.n I\ nponeAypal\t , Teno l\OTopblx Bblpa>Ke no ae aa SI3LJHe AJifOJ r , 

O'IOBH}:{HO, 1\tol'yT CJIO]l.OB8Tb JI IIIDb II3 xapaHTCpUCTIIl\ DplBICH.IJO!IIOrO JJ3 b1KI\ 

U Il3 OC06b1X C006pa>tWBllll pa6oTaiOIU.liX C 1l3LIJ<OM, Tal\ 'ITO DCC OHll OCT810TC11 

DHC paMOl\ aTa:IOBliOfO 113Lll\a. 
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5. 0 rr n c a H u n 

Onucaun.fl CJryn<aT ~JI.fl onpeAencBlr.fl Hei\OTOp~>r x c ooi1cTn ll)lCHTncpunaTo

pos nporpaMMhr. Omrcaaue lliJ.8HTli<Pm<aTopa IIMO£>T cuny TOn hl\O n OiJ.HOU 

6.TioRe. Bac Aauuoro 6noRa ROHiipeTHbtfr n,D,OHTncpm(aTop MO»WT ncnOHL30-

naTbCR ,D,JI.fl ,n,pyrnx ~eneii: (c~r . paa,n,en 4.1.3.). 

B ,n,uuaMHRe pa6oTbl nporpa:MMbi aTo n.rre•reT 3a co6o i1 CJTc,uyro~ec: c Mo

MeaTa BXO,D,a B 6.'lOR (qepe3 begi n , Tal\ 1\aK RRyTpeHIIIIO MeTJm .'IOI<aRU30RaHI•l 

II , CJIO,D,OBaTeJibHO, IIe,D,OCTH»<l1Mbl 113BHO) BCO lf,D,eJITllqnmaTOJibl, OIIIICaHIIr.IC 

D 6JIOI<e, )'ll0Tpe6JISIIOTC.fl B 3Ha'IeHHlf , COOTDOTCTBYIOlll.OM npupo,n,e ,D,aBBbiX 

oUBcannii:. Ecm1 3TH H,D,OHTn<PHI<aTopbl y»<e 6btJIH onpe,n,eneabi APY rHMII omt

caaHJJllm , BaXO,D,SI~HMHCSI DIIO 6JIOI<a, TO Ha HeKOTOpOe Flp8!11.fl OBI! UOJiy'IaiOT 

HOBblU CMbiCJI. C ::\pyroii CTOpOHbl, Te liACRTU<f>nKaTOphl, l \OTOphle He Ofi i1CaiiL! 

B 6JIOI<e, COX paHRIOT npe»<HHH CMbiCJJ . 

K MOMeBTY BhiXO;~a na 6noKa ('iepe:~ end unn onepaTop nepexoAa) nco 

H~OHTII<f>HI\aTOpt.r, I<OTOpble 6bt.'IH OllHCaHbl 0 6JJOI\e, BIIOBb Tep.RIOT CDOii 
C~lblCJI. 

OnncamHI Mor yT OTMelfaThCil ,n,o6a»O'lHbiM onucaro:tellt (co6cTneBBblii). 3To 

npnBO,D,BT K CJIOAYIO~et.ty ,D,OHCTBHlO: K liiOMOBTY D03Bpa~eonSI B 6JJOl\ 3Ha'Ie

HU.fl C06CTBeHHLIX BeJJU"'BH COXpaBUIOTCJI TaKHAni me, 1\ai<UMll OUR 6hJJIIl UOCJI9 

DOCJ!e,D,Hero BbiXO,U;a, B TO Bp9M.fl Kai< 3H8'IeHlf.fl 0DBC8RHblX DeJIJflfHH, KOTOpUO 

He 6hJJJH OTMe'Ieiibl omtcaTeneM own , 6yAyT ue onpc.n.enenr,r. B ee u,n,enTn<f>H-

1-\STOpbl nporpaMMbl, aa lfCKJIIO'IOBHeM M9TOJ< H, B03MO»<HO, CTaB,D,8pTBblX 

<PYHI<~Hii (eM. paa,n,e.TI 3.2.4), ,n,on»<Hhl 6LITb onHcaubl. HH OAHH H,D,euTn<PHHa· 

TOp n 6noKe ue ,n,onmeu 6blTb omrcan 6once 'IeM OAua pa3 . 
C u HTa K c H c. 

( ooucaune): : = ( onuca nr1e THna ) I ( oHHcanue lii8CC I1Ba) I 
(onHcauue nepeHJIJO'IaTenn ) j ( omtcanue npouenypbl ) 

5. 1. Onucauue munoe 

5. 1.1. C nuTaK c H c. 

(cnKCOJ< Tnna):: = ( npocTaSJ nepeMeuna11) I 
( npocTaSI nepeMcuaa.R),(cmtcOK nma) 

( Tnn) : : = real I integer I Bool ean 

( noKannaonaHHhiH BJJH co6cTneHHLIH nm) : : = ( Tnn) 1 own ( TBn ) 

( 0Dl1C8HHC TBDa): : = (JJOI<aJJU30B8BHhlH H1IR C06CTBeBHbiH nm) ( CDIIt•or.; TilDa) 

5. 1. 2. TipnM e phl . 

integer p, q, s 
own Boolean Acryl, n 

5.1.3. Ce MaHTKKa. 

0oRCaHHR TBDa CJJy»<aT AJ111 YK83aHHfl TOfO, 'ITO HeKOTOpbiC HA9BT11cp8• 

K8TOpb1 Dpe,U;CT8B1IRIOT npOCTble nepeMeHHble A8BBOfO TBD8. llepeM€HRbiC, 

KOTOphiM OIIBCaHHeM npe,D,DBC8H TKO r eal , MOf'YT opnRBMaTb TOJlhKO llOJJO

a\HTeJibiible H OTpBO.aTeJJJ:.Hble auaqennn, BKJJIO'I8.fl n ynb. TiepeMeHnhle, 

KOTOpbiM ODHCaHileM HpCAIIHCaH THII integer , DpHHltMaiOT OOJJO»<HTOJlLHbiC 

n OTPHO.aTenLHble n.enble aua'ICHHR, BKJIIO'ISSI uynb. TiepeMenable, nOTOphlx 

npeAmrcau Tnn Bool ean, npunnMaiOT anaqeunR true n fa l se. 

B apncpMeTn'jeCKOM nblpameaHH n106aR n oann.11n, HOTopan MO»<CT 6b1Tb 

10• 

l3~ 

38lJHTa m·: 
inl<•gcr. 

CeMam 

;,. ~- I. 
( H II)J(JIH ll 

(nepxufiH 
( r pa llll'lll;; 
(cmH·o.-

< CUll( 

{ C('L\1eiiT 1 

( flllCF. 

(<'IIJlCOR ) 
(CUll( 

( OliiiC aH lll 
(.1JQJ(; 

~.2. 2. 

5.2.3. 
Om1C8 

npeACTan~ 

~ lloi 88IOT ] 

5.2.~-
w nepnwl 

ttaccn oa, 
JHOIOI 1010 

»<CHilli, ) 

Hltl\ltl HCI 

5.2.3. 
:B Cnt!CI\E 

5.2.3. 
11 TOT il<i<'" 

"'TO npe; 
5.2/t 
5.2.4 

uue (eM. 
5.2.4 

n npo.u.e 

cuny on 
rpaliMLJ. 

5.2.4 
•epXHIIX 

RHH\HI1 X 

5.2.4 
JIOBOJII B; 

5.2.5 
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.PnnaTo-

1 O~HO~r 

JTO.'Ib30-

~: C MO· 

130R8HLl 

IC8UHLlC 

~8HIIhiX 

,(II OIIll• 

ny'laro-r 

1111CUHLl 

~a) nee 
T CBOil 

ii). 8TO 
3naqe

: nocne 

)TO phiS 

3Tlf$H

.pTRillX 

JlfluKa· 

:una) 

:u<Pu

IHhle, 

10.'10-

Hhle, 

:.able 

JillTb 

fl.x. JJ. B 4 KYC !L op. 
----------------------------

:Jaw ITa Jl l'Jl l'~J L'nuoii Tllna real , :-.10aH• r G1JT h ;Jam n a 11 u c p c Mcnnoii Tnna 

integer. 
(:('M:I!ITIII\H OD ilCUT('.'lfl OWU npltRC)\CH8 R 1iCTR('}JTOM a638UC pa3ACJI8 -'· 

5. 2. Onucanue Jttaccueoe 
.'i. :? . I . C u u T a 1' c n c. 

( nuamnn r p anuna):: =- ( ap11<f>MCTJ1'1{'Cl\Oe RLipaml!mte) 

(ucpxuHH rpamma) :: = ( apRq,MeTnqec:Koo Bblpamenuo) 

(rpaHn•rmlH napa) :: = ( umKHfHt rpaHnna): (nepxmw rpa11J11na ) 

(cnucox rpamtqnLix nap): : = (rpaHnqnan napa) i 
( CIIMCOI\ rpamt•m&IX nap), (rpamPmaa napa) 

( CC I"M <' JJT MUCC llDa): : = (11ACHTlllPHI<aTop MaCCl!Ra) ( ( CIIIICOl\ I'JHilHI'IRblX nap ) Jl 
( ltnc nnHflJIJ<aTOp ~1aCCl1B8 ~, ( <'CrMeHT MaCCHDa) 

(<'.nJ1COJ\ Ma<'C!Inoo):: = (cen1enT ~mccRna) I 
(CIUICOH M8CCMBOD),(cerMeHT M8CCIHl8) 

(OHJ1<'BH.HC Ma<'CIIDOB): : = array (cnncoi< Macc •mon) I 
( JIOHaJIJ130flaUHblR IfJIH C06CTBeHHblii Tim ) array ( Ctnt<:OI\ M8CCilBOB) 

5. :!. 2. Jl pH M e p bl. 

array a, b, c [7:n, 2:m], s[-2: 10] 
own integer array A [if c < 0 then 2 else 1: 201 
real array q 1-7 : - 1 J 

5.2.3. C 0 M a R T H K a. 
OmtcaHn.ll Maccnson ormcblBBIOT OAHH HJIH nec t\OJibKO HAeHTRlPHKaTopos, 

11pe)l.CT88.'ISIIOUViX MHOfOMOpHhiC MaCCDBill nepCMCHBhiX C HBJ).8KCaMH, H yKa-

3w 8aiOT paar.tepBOCTU MaCCHBOB, rpa~Ill HBJ).eKCOB lt THDill nepeMCHHillX. 

5.2.3.1. fpaBR~W HHJ).CHCOB. fpaBll~bl BHJ).e:KCOO JII060rO MaCCHB8 J).aHbl 

IS m~pnwX HB)\OKCRhiX CK06Kax, CJJe)l.yiOIIzyiX aa HJ).OBTif$Hl<BTOpOM J).aBBOrO 

Maccnna, n <PopMe crmcKa rpaBH'lBbiX nap. RamAillH 'lJIOH :noro CDHCHa J).aeT 

Juntmi()JO u ncpxnJOIO rpa1m~y HHJ).eKca n BUAO ABYX apHlPMOTH'lecKnx Dlllpa

ll<emri't , pa3Ae.rreHnux orpaan•mTeJieM: . CnucoK rpaml'mhlx nap J).aeT rpa

JntJ t~>~ ncex llll/(et•con D nopJJAXe ux nepe'lncnemtJJ cncua nanpano. 

5.2.3.2. PaJMepHOCTU. PaJMepnocTH onpe.D.eJIRIOTC.A 1\at\ •tncno 'lJIOHOB 

lJ Cl lHC 1\C r pallll'IHblX nap, 

5.2.3.3. T~tnbl. B ee 11raccunhi, o HncaHHbie n OAHOM onncaHnn, HMOIOT OJl.HH 

ll TOT ;tie trp('~tmCLTnaeMwH Tnn. Ecmf onncaHne nma HC Jl.BHO, TO C'lHTaeTCJI, 

'\TO npe,[\DHC8R THD real. 
5.2.4. B bl pam e u n 11 ~( n 11 r pannI( lt 11 no I< con. 

5.2.4.1. 3 TH Ublpa;«CHIHT Bhl'lHCJIRJOTCfl TBK if<C, 1(81{ lUIJ).CKCHOO Bblpa)f\C

Illi C (eM. paa]J;eJI 3.1.4.2). 
5.2.4.2. 1\am)l.OC llblp8H<CHlle :lfOH<OT 3aBlfCeTb T0.1Jbl<O OT TOX nepellteBBhlX 

II II pou,e}l.yp, liOTOplllO ne JIOI\aJIU30B8Hbl D TOM 6JIOKO, J).JI11 l<OTOpOrO HMeOT 

cun y onucaane Maccusa. lia :noro cne)l.yeT, 'ITO n uau6onbmeM 6noKe npo

rpaJwhl !IIOryT 6 b1Tb ODll C8HJf.R JllaCCRBOB TOJibKO C llOCTORBllhl t.fll rpaBIIQ8MB. 

5.2.4 .3. , Maccns onpe)l.enea TOJibKO n TOM cny'lac, J<OrAa aHa'leBH.R ocex 

aepXIIHX rp8Bll~ HB,!I;CKCOB He 1\fOHbDie, 'leM 3H8'10HlUI COOTBOTCTBYIOII\HX 

Eumnux rpanu~. 

5.2.4.4. BLipameunn p;JI.R rpaBHI\ Bill'lHCJI1IIOTCR aan ooo npH K&>KAOM 

BOROM BXO,!I;e B 6JIOJ<. 

5.2.5. H A en T H 'l H o c T b n e p e M e H u hi x c u u A e K c a M H. 
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Jil)l;CBTB'JHOCTI> DCpeMCHHNX C liH)l;CRC8MH HC CB113aHa C rpaHIJU.aMII UB.!{.CI\ 

COB, .n:aRHNMH n onnc amtn MaccHna. O.n:nal\0 Aame ecnn MaCCH BY npnnucauo 

CBOifcTBO OWn , 3H8'1CHH.fl COOTBCTCTBYIOID.HX nepCMCHllhlX C J.fH.!{.CI\Ca~lll 6y)l;yT 

n .1JI060H MOMCHT BpCMCRH ODpe}J.CJICBbl TO.Jlhi<O }J.JIH TCX }13 <lTHX IICpCMCUHhiX , 

y KOTOpNX 388'ICRI1Jl ll£1)l;CKCOB 1IC)f(8T D DpC}l.C.13X rpaRn~, Bbi'-IIIC.'ICHRhiX n 
IIOCJlC}J.RHH paa. 

5. 3. Onucanu.n nepeh.:uo•ramPMil 

5. 3. 1. C B H T a 1\ C B C. 

( n epeK JIIO'l8TCJibHbli1 cn u coi<): : = ( uMCHY IOIIlt>C ablpaa((.' Huc) I 
( n opel<JIEO•JRTCJibHLII{ CJJHCOf\), ( •tMOBYIOIU.Pl' Uhlpanwmte) 

< o nncanne nepeKmO'IaTeJIR) : := switch ( n.n.eHTu<f>nRaTOp nep<'I\Jito•taTeJIH ) : = 
( n e p ei<JIIO•IaTeJILHNH cnucox) 

5. 3. 2. 11 p R M C p LL 

switch S: = SJ, S2, Q [m], if v >- 5 then S3 else S4 
s witch Q : = pl. w 

5.3.3. C C M 8 H T II J\ 8. 

OmtcauHe n epc n Ju o•taTCJIH ::~ a}J.aCT 3Ha'ICHIJJ1, cooTBCTCTDy!OtU.uc n,n.l'HTH

QJUJLaT9PY nepenJII0'18TE'JI.R. 3TH :JHa •tCDHR jl.8Hbl O,il.HO 38 J.\P)' rlUf 1 RaJ\ 

3B8'ICHH11 HMOH)'EOI~HX BblpameBHH, nepe'IH CJ}CHllbiX B nepCJ\JJIOlf8TeJib

HOM CDIICl<C. C R8)f(}J.biM B 3 3TJlX liMCltYJOlU.UX Bblpa»<CHliH CBH38HO IJO

:JO>J(HTOJILHOe n;enoe qncno 1 ,2, ... , pannoe nopRJJ.KOBOMY u oMepy 3Tor o 

nhlpamenn.R, n onyqaeMOMY npn C'IeTO cncna nanpano. 3 Ha •remwM yRa. 

aaTCJIR n ep eKJIIO<f8TCJIR, COOTBCTCTBYlOLD;HM )l8HHOMY 3U8'ICHIHO HB,!{CKC• 

uoro BblpameniUI (eM. paaJ~en 3.5. H .weny/OU(.Ue eblpa:>~eenuR), HB.ii H('TCH ana

•tenHe HMe HyJOIQerO Bblpa~I<CHHH fl n c p eKJIJO•t8TCJihHOM CIIHt l\e, liMeiOU~CC 

;l.8 UHOe 3H 8'1eBBC UB].\Ol>CHOI'O Dblp8meRHH CDOllM DOpJI)J.KOBbiM HOMCpOM. 

5.3.4. B N 'I H c n e B H e n bl p a m e H n fs n n e p e I< n 10 'I a T e JI L

H 0 M C ll H C I{ e. 
Bbipamenne , nxo.n.Rm,ce n n epeRJJIO<faTeJihHhiH cmtcOK, 6y}J.eT Bbi'IHCJJ.RTb· 

CH K8»<)l;NH paa, ROr )l;a npOBCXO)l;HT 06pam,enne K 'IJIORY Cni1CK8, B KOTOphiH 

BXO}J.HT ,naHROe BLipameHHO. IlpH Bhi'UICJleHHH Bblpa»<eHHJI RCDOJib3YJOTCR 

Tet<ym,ne ana<reHH.R ncex nxo.n.nm.nx n nero n c peMeHHhlX. 

5.3.5. B n H R: a n e o 6 n a c T n A e H c T n H H . 

Jl1060e 06pam,eHHC l< 3H81JeHHIO YR838TeJI11 n epeK1IIO'I8TOJIR: H 3BHC o6JI8CTH 

}J.eBCTBHH JJIOOOH BCJlH'JHHbl, BXO}J..RUJ;CH B HMeHyJOm,ee Bwpamemfe }J.JIH aToro 

aaaqean.n , ue onpe.n.eneno. 

5. 4. Onu canue npOlfe8yp 

5.4. 1. C nnTaK c H C. 

( cJ!OpM8JibHNB napaMeTp): : = ( ll}J.CBTBcpBK8TOp) 

(cnncoK cJ!opMaJILHNX napaMeTpon):: = ( cJ!opManLBhlii napaMeTp) 1 

(CIIHCOK cJ!opM8JibBhiX napaMeTpOB ) (orpaHBtfHTCJIL D8p8MCTpa ) 

( cJ!opM8JILHNR napaMeTp) 

(conoKynaocTL cJ!opMaJILHhiX napaMe-rpon):: = ( n ycTo) I 
( ( CDBCOK cJ!opM8JILHhiX napaMeTpOD ) ) 

(cnncoK MACBTBcJlnRaTopo n): : = ( MJI:CRTBcpHRaTop) I 
( CDBCOR BACHTHcpBK8TOpOB) ,( H)l;OHTHcpBK8TOp) 

(cnncoK auaqenHi1): : = value (cmtcoR n.n.eHTncpnKaTopon); I ( nycTo) 

11 »<BM a Me%>, Ht 2 

33'• 

< cnen.H<f>l!Ha: 

proC('du 
( COBORynnoc 

(cnenu~ 
\(COI301' 

HaTo po 

(38 fO.'JOBOK 

( COBOH). 

( COBOl') 

( TCJlO DpOIJ.( 

( OmtC8Hl11' I 

( TCJIO 

. (TC.'JO 

!J .4. 2. I 
procedure C. 
array a; int 
begin integc: 
s : = 0; 
for k: "'- 1 ::; 
end 
procedure T 
array a; int• 
begin real u 
for i: = 1 s 

for k: ~ 
begin w 

a[. 
a[i 

end 
end mpaucnc 
integer proet 

IJlae: = if 0 
procedure At 

comment : H 
paa.Me po.M n 
e i u k; 
array a; inh 
begin integer 
y: = Q; 
for p: = 1 s· 
if abs (a [p, q 

k: = q e 
procedure C 

value k 
integer k, p; 

• ( J(OA) 
ua11 aamtcb TE 

peo. ne puooa.) 
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J;B~lU UH,l(eK

~ npuoucauo 
<caMJI 6y.l(yT 

lepeMOHIIhiX, 

:HC.'IOHII hlX n 

lBTC:JH ) : = 

tiC l1)~t.'HTU

•)TJ1.\f , 1<31( 

:JIIO'f3TCJih

I a aHO no

'PY <lTOro 

3 1{('M )'Ha • 

• »nneKc· 
'!eTcH ana-

ll.\leJOmee 
:>MepoM. 

BT O Jib-

•l'lBCJISITL 

KOTOpblH 

JIL3YJOTCR 

3 06JI3CTH 

~JIH <lTOro 

) 

:>) 
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(cnenH<fHmanuR ) : : -- s iring I (TJm ) I array 1 ( n111 ) array I label ! switch I 
procedure I ~ Tnn ) procedure 

(coHoRynrJOCTh cncnH!f>fmanBif):: ~~ ( u ycTo) 1 

(CDCJl,H4>RKBil,IIH ) ( CTIHCOK ll,U:CHTIIIf>HKBTOpOD); 

I ( ronoHynRocn rucnB!f>BKannii ) ( cnenulf>uJ<aJ\Jtn ) ( cuuco~-< liJI.<' HTJI<{ln
naTOpon) ; 

(3BI"OJI OilOH nponell.y}Jbl ) :: = ( JJJt.OHTillf>l1K8TOp npOl~(>].l.)'p bl) 

( CODOKYTIHOCTL lf>Oj)M8JlhHhlX na pa MeTpOD) ; ( CllllCOn 3HB 11CHHii ) 

( COBOJ\Yll HOCTh CDCJl,Uif>HJ\Bil,BM ) 

( Te:w npone1l.yphl) :: = ( oncp&Top) I ( I<01l.) * 
( on ncaHJ.Je npone1l.ypb1) : : = procedure ( 3arononoJ\ nponeny)Jhl ) 

(TeJJO Hpone,u;ypl>l ) I ( TJm) procedure (3arononoK nponc,u;y phl) 
_ (Tcno upone;J.yphi ) 
5. /1. 2. TI p II Me phi ( C.\L TBK/1\C Il}HIMCphl D K OHJl,O C006llt<'H II II ). 

procedure CJteo (a) Jl opRoo,;: (n) Pray.ttbmam: (.~); value n; 
a rray a; inleger n; real s; 
begin integ('r 1.:; 
s: = 0; 
for k: ~ 1 blep 1 until n do s: = s + a [k, kj 
end 
procedure T paHcnonupoeanue (a) flopROOJ>: (n); value n ; 
array a; integer n; 

begin real w; integer i, k; 
for i: = 1 s lep 1 until n do 

for k: = 1 ~ i s tep 1 until n do 
begin w: = a [i, k]; 

end 

a ti, k) : = a [k, il; 
a [k, i]: = w 

end mpaucnoHupoeanuR 
inleger procedure LUae (u); real u; 
LU ae : = if 0 <, u 1\ u < 1 then 1 else U 
procedure A6cMa,;c (a) flopRoo,;: (n, m) PeayJtbmam: (y) Huoe~ecw (i, k); 
comment : Hau6oJtbwuil no a6coA10m11oil eeAu<~uHe 9Ae.ileHm .l(ampUl{bl a. 
paaMepoM n Ha m, nepeoaemcR e y. H~tae~ecw smoeo u e.MeHma nepeoa10mc.'l 
e i u k; 
array a; integer n, m, i, k; real y; 
begin integer p, q; 
y: =Q; 
for p : = 1 s tep 1 until n do for q : = 1 step 1 until m do 
if abs (a (p, q]) > y then begin y: = abs (a [p,, q]) ; i: = p; 

k : = q end end A6c.Ma~ec 
procedure C,;a.upHoe npouaeeamue (a, b) flop.Ro01c: (k , p) Peay~tbmnm: (y): 

value k; 
integer k, p; real y, a, b; 

• (ROA) - ne onpeAencuJI&II CHHTaRCH'IOOKaR e,[IHHB~a. IToApaayYCBaCTCR upoHano.l!. · 
ua11 aanncb Tena npo~CAYPW cpeACTBaWR, ne)I(&D\IIMH nne RawKa A:JrO.TJ-60. (llpu'-' . 
peo. nepeeooa.) 



beirio real s; 
s:=O; 

A.t1 l'OJI-60 

for p: = 1 step 1 until k do s: = s a Y /;; 

y : =s 
end c~CaJt.R.p1W2o npoua6eoenu.R. * 

5.4.3. C e M a H T H 15 a. 
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ODBcaRBe npo~eAYPbi cnyamT AJI.R Ja.o.auun npot~e.o.ypLll cnnaaauoi c 

HA8HTHqlBI\aTOpOM npO~eAypLJ . f naBHOH 1\0MUOHeHTOH OUBCaHH.R DpO~eJ(ypH 

.a nnJJeTcn onepnop Hnu rpynna KOAOB1 npe.o.cTanmnoiii,He Teno npo~eAYPLI1 
J{ J<OTOpOH MO>KeT 6LlTb npOH3B6.1J.SH0 o6paiT\eHHe DOCpeACTBOJ\J <{>ynR~HH HJIB 

(u) onepaTopa npO~(>AYPLl . 3To o6pa~euHe MO>K(>T 6LlTb npouane.o.eao lta paa · 

JJH'UibiX "18CT8U 6JIOI\31 B H81J8Jie 1\0TOpOrO B3XOAHTCJJ OIDIC8Bli8 A3HBOH Dp<r. 

~e.o.yphl. C J\8/I(AbfM TenoM npo~e.o.ypbr cnnaaK aarononoK npou;e.o.ypw1 KOTO:

puB: CBa6maeT 0Dp(>A8JISHHOH .HH<{>OpM8I.(Il8H HSROTOPLIC BA8HTII<f>HR8T0phl1 
ncTpe'laJOm;uecH n Tene npou;e.n;ypbi u npeAcTannsrJOru;ue <{>opMaJILHLre napa

lfeTphl. B MOMenT o6pam;enH.fl I< npo~e,~ype (eM. paaAen 3.2. (f)yuJClfUlL ll 

paaAeJI 4_7. Onepamovu npoqe8yp) <f>op:o.taJihHbllll napaMeTpaM n TC.'le npoue

AYPLI 6yAyT npHcnoenLI aeKOTOpble aaa'l.eHlHI 11nu me oHu 6yAyT aaMeneoa 

aexoTOphlMH <{>aKTn'leCKHMK napaMeTpaMH. T e n.o.eHTu<f>u KaTopu n Te.r.e npo

u;eAypu1 ROTOphle He HB.'l11JOTC.II <f>OpM3JihHbl~~i napaMeTp8lllH 1 MOryT 6J.JT1. 

JIU60 JI01\8JIB30B8Hbl1 JJB60 He JJOK3JHI30R3Hbl1 B 33BHCHMOCTll OT TOf01 ODB

C&BLI oan n Tene npo~eAypu HJIH HeT. Tc na unx I KOTOpble ue .rioKaJTHJOnanhl 

B TeJie DpO~CAYPhl 1 MOryT 6biTb JJOK3JIH30BaBbl B 6JIOKe1 B H3'1a.1JC 1\0TOpOrO 

B8XOAHTC.II ODHC3HBe AaHROH npo~e,nypbl. 

5.4.4. 3 B a 'I e R H .II <f> y HI<~ ll H. 
,I(nn Toro 'IT06bl ormcaaue npo~eAypbl onpe.o.enRJIO <f>ynKu;HJ01 ueoGxo,nlt

M01 1JT06LI a Tene npou;e,l:lypu BCTpe'lanoch npucnauaaun e aHa'leliiiR JtACBTR

<f>nJ<aTopy npo~e,l.\yphT. 1\pOMe TOfO, nepB~IM CBMBOJJOM ODHC3HH11 npOI\eAy~ 

phi AOnmea 6b1Th n aTOM cny'!ae onncaTenh Tnna1 OJJHCbiDaJOm;nu Tnn :ma'l'e-' 

BBS npo~e,l.\ypLI . 

Jho6oe ,1.\pyroe BXOII(.IJ.CHHC H,UeHTfi<{>HKaTOpa HeKOTOpOH npo~e,nyph1 p 11 

Teno AaBBOU npO~SAYPLl 03H31J38T o6pau~eHl18 1\ npou.eAype p. 
5.4.5. C D e Q H <{> H K a ~ U II. 

B aarononoK npo~eAYPhl MomeT 6b1Tb BKJIIO'l.cua conol\ymrocTh cneD.HIJlR· 

xa~HH 1 aaAaJOm.aa c DOMOlll.biO O'ICBBABbiX o6oaaa•reani1 uu<f>opMau;nJO o J<nac~ 
cax H THnax <f>opMaJibHhlX n apaMeTpoa . B aToii 'laCTJI aarononKa Hn O.li.HR 

<{>OpM8JibHI.JH napaMeTp HC MOif\CT BCTpe'18TbC.II 6onee O)l,HOrO paaa . J\poMe 

T0f01 <l!opl>taJJbBble napaMeTp bT 1 KOTOpbTC ne BXO.IJ.HT B CDHCOK 3R81J8HBii B 3 h 

rononxe npon:eAypbl (eM. paaAeJI 4.7.3.2)~ ncerAa MoryT 6b1Th onyru;euu. 

5.4.6. 1\ o A a K a 'I e c T a e Ten a n p o ~ e A y p u . 
Hcuo1 'ITO Teno npo~eAYPLI MO>KCT 6b1Tb Bhlpameao u ue B R3hiJ<e AJifOJI. 

TaK KaK npeAnonaraeTcH 1 'ITO ucnonbaonauue aToii aoaMomuocTn JJBJI.ReTCJt 

~enuxoM non poe oM J<OHJ< peTaoro n pe.o.cTanneHBH I TO HBK3RHX ASJJbueii:wux 

npaBBJI OTBOCliTSJlbBO 113bl Ka 3TOf0 l W)l,a D 3T8JIOBBOJ\l 113l.JI\e He l\fO)J(CT 6hi.TJ. 

](aBO. 

• OrpaBR'lHTeJib oapawe-rpa )lloplliJ.OK :( MOlt<CT aaecTu 'IHTaTe..."Jn a aa6nylt<ACIIIH~1 
oocxom.xy oopll,lt)(ow IIBJJRCTCfl TonLKO k; p - napawe-rp, o6oaua-.aJOt~ii nuAcKc eyw
WJfpoaaBI!II. (0 puN.. ~(J nr ~foOl!.) 

u • 

-
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procedurE 

cedure fc 
coDllDent 

KOIUNJWCI 

mooa oiu~ 

no8pR8 t 
Menbwel 
l.feAblM aJ
mo..lt .R6:t. 

,w. eO.MHHC 

begin in 
l : = n: : 
npOOOJt:HC 

for • 

if (a 

('}!';C 

sum 
if ai 
if t 

end :ltiM 

procedun 
Boolean 
comment 
(k = 112 
c a6mO,Itc 

nattenu.R. 
Mill n; n, 
My, m. e 
mopble, Oi 

unmeapu, 
pew.enue 
6aHHO..It 

ECAU 1 oo 
Me31C]JmO'
no6mopn• 
OYIOUfU C 
c fi = fa 

• 3n 
I'BJIJ13 (4 
Bl'11!cJreBI 

oua ae 611 
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naauuoi c 
IpOl(e~ypy 

POI\eAypw, 
UU),Hll Bn B 

ao ua paa . 
HHOH npc>r 
pbl , KOTO
HH<aTOpbl, 
He napa
?fHXlfUU lt 

1e npoQe
:JaMeoeHK 
re.r.e npo
ryT 6blTJ. 
oro, ODU·· 

I H30JJ8 Ji hl 

nOToporo 

eoGxo~u. · 

llfV'H TB 

lpOI.(e~y

n :maq~ 

nel(Mc)>u
o J<nac .. 

:Ill OABB 

RpoMe 
'I ii B aa~ 

~etn.t . 

JiroJI. 
3nne-rc11 
Ieiimar 
~T 6wn 

n<ACIIJIC, 

•t<c cyx -
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fl p l1 :\1 (' p l 

procedure 'JiiJr-ep (let, sum, Pps, t i m); value eps, t i m; in teger tim; real pro
cedure jet ; real sum , l'ps; 
comment ll fiOI{eoy pa :>iutep cbz•we"vtem cy.·''··''Y j et (i) iJ.ttJt i om nyMJ oo 6ec
KOTI~~wc m u noe peoe moo.« nao .:te:HCa UfU .~t o6 pfi30.:It ycnoe p w t> ncmoooannoeo .lte
mooa fJU JZefJOOe,.oii. mpaueiflop.ltaquu. CyM.:ItUpooanue npeKJJf! Ufaeme.<J, ,.a,. mo.ttb/CO 
noopRO t i m paa a6cOJIIOm1tble :ma•tenu.<J ~Jte~£08 npeo6pa3VIJlLW£bl.X p.<£008 6yfJym 
Meltbtae, 'le," eps. C.t~eo08ame.ttbHO , 1£e06XOOU.ItO 3Mamb rfiyH~>LfUIO jet e oonu.l£ 
ZfeANM apey.:«enmo.:~t, nu:HCI/1010 epalWLfY eps u qe.~tyiO 8e.tnttuny tim. Pe8y.'toma
m0.4t RM.<teme.f£ ey.-~t.wa sum . llpoqeoypa 3Lt.!tep oeo6enno 'Jrficjjc~r,muena 8 e:ty'4ae 
.'>feOMHHO cxoO.<tUfuxc.n u paexuo.Rufu:re.n p.'t008; 
begin integer i, k, n, t; array m 10: 1.5 [; rt'al mn, mp, ds ; 
i : = n : = t: = 0; m [0 ) : = :jet (O); sum: = rn [OJ J2; 
npooOA:HCenue: i: = i I 1; mn: =- jet (i); 

for k: =:o st<'p 1 un lil n do 
begin rnp: = (mn + rn tkJ) / 2; m [k ) : = mn; mn: = mp end 

if (abc(mn) < abs (m [n])) (\(n < 15) then 
begin ds : = mn j 2; n: :o..: n + 1; m [n): = mn end 

else ds : = mn; 
sum: = sum -i- ds; 
if abs (ds) < eps then t : =-= t + 1 else t : = 0 ; 
if t < tim then go to npooM:HCenue 

end 'Jii.~tep 

11 p H ~1 Cp 2* 

procedure RK (:r, y, n, FK1', eps, eta, xE , yE, fi); value x, y; integer n; 
Boolean ji; real x, eps, eta, xE; array y , yE ; procedure FK T; 
commen t : RK unmeepupyem cucme.w,y y~ = jk (x , y 1 , y2 , • •• , Yn) 
(k = 1, 2, . .. , n) au<jrfiepenquaJtbltbl.X ypa8HeltUU .w.emo00.4t Pynee - K ymma 
e aomo.-~tamu'{ec~eu.lt ebz6opo.-~t waea. ll apa..:«empa.-~tu RMRIOmcJt: ua•taJtbHbl.e 
na~euu.n x u y [k] Olt.fl x u neua8ecml£bl.X rfiynKquu Yk (x); nop.r~.ook cucme
Mbl n; npotfeoypa FKT (x, y, n , z), npeocmauJtiOUfaR unmezpupyeMyiU cucme
My, m. e. co8o,.ynuocmo rfiynKquu fk; nooxoORUfue :~na'leuuJt eps u eta, " o
mopwe onpeoeARIOm mO'{HOemb '{UCJtennoeo uumeepupooanuJt; Kouelf unmepeaMZ 
uumeapupo8anuR xE; 8&xoouou napa.:«emp yE, " omopbl.u npeoemae.uem 
pew.enue 8 tnO'lKe x = xE; 6y~te8e,.aJt nepe.uennaJt ji, " omopou npu uaOAupo
eannoM u:tu nepeoM o6paUfenuu OOJt:HCno 6bzmo npuceoeno ana'leHue t rue. 
Ec~tu , oona~to, Heo6xoou..wo no:ty'{utnb Blta'{eHu.R rfiyn,.!fuu 8 nee~>Mo~tux npo
Me~mo'lu&x m014"ax x0 , x 1 , • •• , x.,, mo npotfeoypa OOA:Heua ewaNeamocR 
noemopuo (c .x = xk, xE = Xk+t OAR k = 0, 1 , . .. , n - 1), npu 9mOM nocJte
oyKJUfue o6paUfCHUR 0/IR 91tOH.OMUU MQW.UHH-020 8peMeHU MO:HCHO OCYUfCCmeumo 
c ji = fa lse. BxoOHbl.MU napa.:«empaMu F KT oo.tt:HCHN 6Nmo x , y, n . BNxoo-

* lha RK- nporp8MJo18 CO,l(Cp)I(HT HCKOTOpbiC ROBWC H,l(Clt, CBII38HHbW C H,IJ.CIIM II 

fHJIII8 (4) H Cilpii6epra (5). 0AH8RO ,l(OII)I(HO 6 WTL IICHO, 'ITO C TO'lRII apCHHil BpCMCilll 

. lol'IHCnCIIldi H OlllB60R OKpy rJICHH.R OB8 1 B03MO>KHO, ne 6y,ttCT ODTHM81l bflOH. KpOM<' TOrO, 

oua ae 61olna ~TH'ICCKH nposepeua na M&IDl!Re. 
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not1 napa.«emp z npeocma6./1Rem co6ou C0601\ynnocmb npoua6oomx:c ::: [k) = 
= /k(x, y [1), y (2), ... , y [n]) o.tR xu ifim•mu'{ecJWX y. llpotte&ypa comp 
6XOOum x:ax: ne.ttOKG.IIU806a111H.>lll uoeumutjju.,..amop; 

begin 
a rray z, y1, y2, y3 [1: n]; real x1, ;:2, :r3 , H; Boolean out ; 
integer k, j; own real s , Hs; 
procedure RK1ST (x, y, lz, xe, ye); real :r, h, xe; array y, ye; 

comment : RK1ST uumeapupyem oDun uwa .uemooo~t Pyuee
Kymma c l~atta.llbHbWU 3/Wttenu.•t.~w x, y [k]. Bxo8nblAtu napa
.11 empa.~w M.llR/OntC!I. xe = x + h u ye [k], npu'te.lt noc.~~eomul 6e,;
mop ecmb pewenue 6 mottKe xe. 

B a :He u, o: napa.~1empw n, F 1\T, z 6X08Rm 6 RK 1ST 1.nx: ue
AOX:GAU306altllble o6aex:mw; 

beg in 
array w [1: n), a [1: 5]; int eger k, j; 
a [1 ]: =a [2]: a [5): = h f 2; a [3): = a [4): = h; :re: = x; 
for k: = 1 s tep 1 until n do ye [k): = w [k) := y[k): 
for j: = 1 s tep 1 until 4 do 
begin 

FKT (xe, w, n, z); 

xe:=x -l a(j]; 
for k: = 1 step 1 until n do 
begin 

w [kl: = y (k] + a[j ] X z [k]; 
ye [k] :=ye[k] i- alf + 11 xz [k] / 3 

end k 
end j 

end RK1ST; 

H attaJJO n poe pa.M.Mbl : 
if fi then begin H: =:rE-x; s: = 0 end else H : = Hs; 
out : = false; 

AA: if (x .J.. 2.01 x ll-xE > O) = (II > O) then 
begin Hs: = H; out: = lrue; H: = (xE-x)/2 end if; 
RK1ST (x, y, 2 X H, x1, y1); 

BB: R K1ST (x, y, H , x2, y2); RKJST (:r2, y2, H , x3, y3); 
for k: = 1 s tep 1_ until n do 

if comp (yl [k], y3 [lc], eta)> eps then go to CC; 
comment: comp (a, b, c)- ¢ynr;1fuR, ~aHa'f.euueM r;omopou RMAemcR. a6co
JJ/Omuoe anattenue paanocmu Maumucc a u b, nocAe moao x:ax: nopR.ox:u 
omux 6eAuttun 6blpa6neuw oo nau60Abweeo nopRiJx:a napaMempo6 n, b, c; 
x : = x3; it out then go to DD; 
for k: = 1 s tep 1 until n do y (k ] : = y3 [k]; 
if s = 5 then begin s : = 0; H : = 2 X Jl end if; 
s : = s + 1; go to A A; 

CC: H : = 0.5 x H; out:= false; x1: = x2; 
for k: = 1 step 1 until n do y1 [k]: = y2 ]k ); 
go to BB; 

' I 
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DD: for /.-: 
eud Hl\ 

AmpauiiTIII• 

Bee cc •. u•~< u 
rpy nnu: 
Ollp - C!'lol ! t<a 

Ul,CMY Cllll 

CHHT -- CClol!IT\0 

B MCTUniiE 

«onp», He 
TCKCT - CCbiJH 

AauuOMY 
flpn <:oCTal 

I. ~· 

+ 

X 

/+ 
t 
<. <. -----1~ 

=· ::::J , v. r 

}fl 

u 
( ) 
~ J 

' ' array 
begin 
Boolean 
comment 
do 
else 
end 
false 
for 
go to 

• BBBAY 
116 COBD8A8eT, 

IUIHOB .R3YI<8 

aaTeJlb onpeA• 
TCI(CTe. (llpU-1 
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X ·.:: !kj = 
1pa comp 

Pynee
u napa
ll llt'l ee"-

~a" ue-

::re: = x; 
k]: 

'l a6co-
>pna,.u 
, b, c; 

, (.JK. JJ. JJ:n;yc u up . 
- - - - -

DD: for /;: - 1 s tep 1 until n do yE lkl . 
eud HI\. 

y."J [k] 

A mpaonTut.e ii y Ka33T('.1 h onp e;.t.l'JuteMw x HO IIHTUii 11 c nnTaKCII 'I<'CKIIX 

<'l~ lllnt~* 

Bee ccLUI ~<II !~arorcH ua HOMl'pa paa)J.eJJon. CcN:uu t paa6HThi a a TpH 

r pynHt.t : 
OllJ! - CCLI .'Wa, CTO.IJW.UH aa COI\pall ~l'H IICM <lOOp>>, OTCblJlUCT H COOTBCTCTBYIO

II~CMY Cllll'I'UJ\CUq eC tiO:'IJY OITpC,'\CJ!OT!IIIO. 

Cl1llT - CChlJll\~ , CTOflll\8fl 3 a COl<pall ~l' IHICM <<CHllT>>, OTChJ JIUCT K DXOm)J.CHIUO 

o McTanunt·nucTII'IeCI<yiO <{lop My ·"Y. Cchin tm, nepc•mcneaahle fl r p y nne 

tOOp>>, HC J10 8T0p.1110TCH. 

TCI\C'l' - CC h\Jll\U , CTOflW.UJT :la C.11 01l0~f <<TCJ\C'r>>, OTCbi.'IUCT K Onpe )l,CJICHHIO, 

) ~ a HHOMy U TCKCTC. 

) ( pu COCTUII.'ICll llll ) l(3.l3 Tl'Jlfl II JHIMt'pht H C Op11HHMU.111Cb BO BH BMa HHC. 

I. "))' "a :.1 a Te n " c aM lJ o ~ ~ o n 0 -r c p M a a on R 3 hi K a 

+ 

X 

/ + 

t 
<, <, -, ~ . >, 
= . ~ . v . /' . l 

u 
( ) 
~ I 
. ' 
array 
begin 
Boolean 
comment 
do 
else 
end 
fa lse 
for 
go to 

=F 

CM. llJJIOC 

CM. lllllll )'l' 

(~M. Y MB OII<CHJI(' 

0 1. )l,CJICH ILC 

CM. D03BC)l,CHBC D CTCUNih 

CM. ( onc p aJJ,u fl OTllOWCllliH) 

CM. ( JI0fl1'WCK8fl oncpan.nR ) 

CM. aamnan 

CM. )l,CCflTJl 11B a fl To•ma 

Cl\1. ~CCHTb 

CM . )l,BOCT04 HC 

CM. TO'!I\3 C 381lfi TOii 

CM. )l,BOCT0 1Ut 0 p a Be HCTflO 

CM. npo6en 
CM. CK06Kn 

(' M . HB)l,CI\ CIIbiC CIW6K0 

('M . HaBbi 1UOI ]:VIR C'rpOI> 

CliBT 2.3, 5.2.1 , 5.4.1 
(',11BT 2.3, 4.1 .1 
CHBT 2.3, 5.1.1 , TeKCT 5."1 . :~ 
CHIIT 2.3 
Cl1HT 2.3 , 4 .6.1 
CltHT 2.3, 3.3.1, 3.4.1, 3.5.1, 4.5.1, TCKCT 4.5.3.2 
CHHT 2.3, ft.1.1 
CBHT 2.2.2 
CHliT 2.3, 4.6. 1 
CBBT 2.3, 4.3. 1 

• BBBAY TOI'O 'ITO n eKcuxorpai{ln'leCKHH n opap,oK an rnniicKnx n p yccKBX TepMBBOB 

Be c osnap,ae-r, p,a11uwii yxaaaTenh paap,enea na P.Be 'laCTn : I - yKaaaTeJih CIDlBOJIOB B Tep

KBHOB R3l>IK8 (n OCJie,ltll.He p&CDOJlOll<eBW. B DOp.IIAJ(e Jl8TBHCJt01'() ani{laBHTa) R II - yKa

aaTeJib ODpe,D,enlleMWX Me'I&JIHRfBHCTit'IOCKI'IX TepMHHOB H TepYHHOD, JDOTpe6ns:eMHX B 

TCI(CTe. (llpUM. nt pe6.) 
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if CllH1' 2.3, 3.3.1, 4.5. 1 
i ntegt>•· CniiT 2.3, 5.1.1, H'KI' T 5.1.3 
l abel ClfHT 2.:~, 5...'1 .1 
own CllHT 2.3, 5. I.J, H'IH'T J, 5.2.;) 
procNiun• CliHT 2.3, 5.4 .1 
r<·al CflHT 2.3, 5.1.1, Tl'l\!'T 5. t. :i 
step CHHT 2.3, 4.o.1, Tel\rT lt.o.ft.~ 
s ll·iu~ t'llB T 2.:3, 5.4.1 
switch CllliT 2.3, 5.3. 1, .'i./1.l 
then CIIHT 2.3, 3.3. J, 4.:J.I 
ll'UI' CDHT 2.2.2 
Ullt j) CIHIT 2.3, ti .u.J, Tl:'l\I'T ft.6.4.2 
value CllHT 2.3, 5.ti.1 
-whilt• {'llliT 2.3, 4.6.1, TCI>CT 4.6.4.3 

11 . Y 1\ U 3 a T (' .'I L 0 II p C i1. e .11 }I C M hl X 

C K If X T e p ~I 11 H 0 B II T (' p ~I ~f ll 0 B, 

T e Xc Te 

MeT&JJKHrBKCTH~· 

Y D OTpe6~ RCMWX 8 

a!Itfla OUT - TC.KCT 2.[ 
CIJlll<J>MeTII'lCCKHU - TCl\CT 3.3.6 

apu$MeTIHCCl\3H orrepal.(IUI ) - Ollp 2.3, TCl\CT 3.3.4 
apntf>MeTH'leCKOe Bb!pamemrc)- orrp 3.3.1, ClfAT 3, 3.1.1, 3.3.1, 3.4.1 , 

4.2. 1, 4.G.1, 5.2.1, TCI\CT 3.3.3 
, ueaycn onHhlli oncpaTop)- onp 4.1.1, 4.5.1 
( ii-10 1\ ) - Onp 4 . 1.1, ClinT 4.5.1, TCI\CT 1, 4 .1.3, 5 
( oyKua)- onp 2.1, 2, 2.4.1, 3.2.1, 4.7.1 
<., 6 y.rJOOCKUH ~IIIO»OITC.rtb)- On p 3.ft.1 
< Oy.lCBCl \ Hll TCJHI )- Onp 3.4.1 
( oy.'ICBC KOC llhlpamenHe ) - onp 3.4. 1, CIIHT 3, 3.3.1, 4.2.1, 4.5.1, 4.u. t, 

TCKCT 3.4.3 
DC.'111'U1H8 - TCKCT 2. 7 
( nepXBRSI rpaHH~a)- onp 5.2.1, TCKCT 5.2.4 
D03BCACHHC D CTCI1CHb t - CHIIT 2.3, 3.3.1, TCI\CT 3.3.4.3 
(BTOpH'lBOe 6y.'leBCKOe DLipaa<eHHe)- OHp 3.4.1 
( Bblpameaee)- oop 3, CIIHT 3.2.1, 4.7.1, TCKCT 3 (necb paaAeJJ) 

rpaHHI.(bl HHA8KCOB - TCKCT 5.2.3.1 
( r paBll'IHaR napa)- onp 5.2.1 
,ltBOeTOqne: - CHRT 2.3, 3.2.1, 4.1.1, 4.5.1, 4.6.1, 4.7.1, 5.2.1 
ABOeToq:ne p8B8HCTBO : = - CltBT 2.3, 4.2.1 , 4.G.1 , 5.3.1 
,neneHHe /-7 - CART 2.3, 3.3.1, TCKCT 3.3.4.2 
( ,necHTH'IBan AP06h)- onp 2.5.1 
,It8CHTHqHaR TOqJ<a. - · CltHT 2.3 , 2.5.1 
( ACCJITB'IHOC qHCJIO ) - Ollp 2.5.1, TeKCT 2.5.3 
( l(CCHTH'IHblH DOpliAOK ) - onp 2.5 .1, TCKCT 2.5 .3 
A8CHTb 10 - CHHT 2.3, 2.5.1 
( 3arOJIOBOK npo~e,nypbl) - ODp 5.4.1 , T9KCT 5.4.3 
( aarOJIOBOK ~HKJia) - ODp 4.6.1, TeKCT 4.6.3 
:l3DRT8R ,- CHHT 2.3, 3.1.1 , 3,2.1, 4.6.1, 4.7.1, 5.1. 1, 5.2.1, 5.3.1, 5.4.1 

:140 

;m a qcun c 

( ll):lf'BTII$ 

( 11)'\CHTMcp 

( IIACHTHcp 

( ll,li.CHTHcp 

< lljlennttfl 
4.7.5 

(HMCBYIOI 

( HMOJIIIKc 

llH,li.Cl<C 

(HB~CJ\CH 

IUI;.lCI<CHI> 

K8BLI'HOl 

( l.;O;.t ) -

(1\0B£'1 ~ C 

( .11enan ' I 

(:lOfll'ICC: 

( ,1LOflt'lCC' 

.' I 0 1\8.'11130 

( JJOHa:m:~ 

JllaCCIIB -

(~teTKa ) · 

~mnyc-

< MHOil\liT• 

( Ha'Jano 

IJCJIOJ\a.m~ 

( aenoMe'l 

( nenoMetf 

( uenOMl''l 

( HlliJWli H 

o6JJaCTh ; 

( orpauwJ 

( orpaHH'I 

, onepa TO J 

( onepat OJ 

( one pa-ro1 

( orrepaTOJ 

( o n cpaTOJ 

( oncpaTO} 

o n epaTOPI 

( oncpal.(u 

(onepal~11 

<onepau.H 

( one pau.u 

( onepau.H . 

( ODIIC8HI1t 

(OU11C8HIU 

< onucauHe 
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.C T H q e
M bl X B 

I I 3.4.1 , 

' 4.6.1. 

5.4.1 

;{:J~C. B. B:n:yc 11 iJp. 
-------------------------

ana'J<'IlltC - TCHCT 2.8, 3 .:3.3 
< tt il.I'RTIIqHHiaTOp)- ODp. 2.4.1, CIIHT 3.1.1. ::3.:U, 3.5.1, 5.4.1, TCHCT 2.4.3 
\ ll)J.CHTll <l>l1KaTOp MaCCHBa)- OTlp 3.1.1 , CIIHT 3.2.1. 1.7.1, 5.2.1 , TCXCT 2.:: 
(u~ennHjnmaTop ncpe~reaaoii ) - o n p 3.1.1 
( tt)J.eHnl<fJm<aTop n epetmro'laTP.'Ta )- orrp 3.5.1, CtlliT 3.2.1, 4.7.1, 5.3.1 
( 11 .'1(\IITittfumaTOp 11()01.\C!Iyphl ) - onp 3.2. '1 , CllllT :3.2.J, ·1.7.1, 5.4.1, TCI.-CT 

~.7.5.4 

(11 .\1 0 0.\'IOlf~P (' ULlpa;.HelflfC ) - Orrp 3.J .1, CHHT 3, 4 .3.'1, 5.3.1, TOKCT 3.5.3 
(BMOJHU\Ul~IHI ) - onp 3.4.1 
HH)J.CI\C - TOI\CT 3.1.4.1 
( MR)J.OI\CHO() ur.tpaH\CHIIC)- onp 3.1.1, CIIHT 3.5. '1 
IHI)J,CHCHhiC CI\06m1 [ ) - CllliT 2.3, 3. 1. ~, 3.5.1, 5.2. '1 
l\l'lllLL~UOi )J,JIH CTpOX ' ' - CIIHT 2.3, 2.6. 1, TCHCT 2.6.3 
(1\0~ )- CI11JT 5.4.1, TCHCT 4.7.8, 5.4.(\ 
( 1\0IWJ{ tOCTauuoro) -- onp 4.'1.1 
(.rrcna.n 'IacTr.. > - orrp 4.2.1 
(.

1f0rJl'ICCHa1! OIIOpalJ.IUl )- 0 11p 2.3, CJ.UIT 3.4.1, TCI\CT 3.4.5 
( .liOrJl'IOCI\00 .JHU'lCHlfO)- Onp 2.2.2, ClJHT 2, 3.4.1 
.'101(8.'llt30RUHHt.rii - TCXCT 4.1.3 
( .TfOHa.'l lf:IOllaHilr..di IIJIJI C06CTBCHHWH Tlffl ) - Onp 5.1.1, CIIBT 5.2.1 
Maccun - TCI\CT 3.1.4.1. 
( Mema)- Onp 3.5.1, CIIHT 4.1.1 , 4.5.1, 4.6. 1, TCKCT 1, 4.1.3 
MllllYC-- C'·HHT 2.3, 2.5 .1, 3.3.1, TCKCT 3.3.4.1 
( MRO>KlJTCJib) - onp 3.3.1 
<na<Jano 6norm )- orrp 4.1.1 
HCJIOHaJIH:lOBallHbiU - TCKCT 4.1.3 
( HenoMe'lcauwii UJIOI\ ) - onp 4.1.1 
( BCUOMO'lCHHbJii OCHOBUOii OIICpaTOp) - Onp 4.1.1 
(HeilOMe~teHHbl ll COCTa BHOll ) - ODp 4.1.1 
( Hl1H\ll1lfl rpaHlll.\a )- o n p 5.2.1 , TCHCT 5.2.4 
o6JJaCTl> ) IOHCTBHR - TCKCT 2.7 
( orpaJJ H'JJ1TCJl b )- On p 2.3, CHHT 2 
( OT'])31111'lliTOJTb HapaMeTpa)- Ollp 3.2.1, 4.7.1 , CIUIT 5.4.1, TlmCT 4.7.7 
\ OIIOpaTOp )- Onp 4.1.1, CllHT 4.5.1, 4.6 .1 , 5.4.1, T8 1\CT 4 (neCb pa3ACJI) 

( onopaTop «CCJH1>>)- orrp 4.5.1, TeKCT 4.5.3.1 
( o n epaTop nepexo~a>- o rrp 4.3.1, c n aT 4.1.1 , Tei\CT 4.3.3 
( onepaTop u pucsauBan nn > - onp 4.2.1, CURT 4.1.1, TeKCT 1, 4.2.3 
( OnCpaTOp l t pou.eAypbt )- Onp 4.7.1, CIIHT 4.1.1 , TCKCT 4.7.3 
( o nopuop J~mwa)- onp 4.6.1, CRHT 4.1.1, 4.5.1, TaKCT 4.6 (necb paaAe.•r) 

o o epa'Topn hle CIW6Kn - cr.~. begin end 
< one pal(•ut > - o n p 2.3 
( o n e pau.u n OTHOrue m ut > - o rr p 2.3, 3.4.1 
( onepau.nn cne)J,oBaHHH ) - o np 2.3 
( onepal(un cnomeHuR > - o up 3.3.1 
(ou e pau.un y~momemur) - oup 3.3.1 
( OUIIC8HIIC) - Onp 5, CIIHT 4.1.1 , TOKCT 1, 5 (ueCb pa3ACJI) 

(0TlllC8HJ1e M8CCHBa )- OUp 5.2.1, CHHT 5, T8 KCT 5.2.3 
( 011HCaHI10 n epeKJIIOqaTeJUI)- Onp 5.3.1, CHHT 5, TCKCT 5.3.3 
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( OmlCaBHC DpOI\O;J.ypLI) - OD(l 5.4. '1 , CllDT .J, .-:hCT 5.4.3 
( omtCaBHO THna)- Onp 5.1.1, CHBT 5, TCJiCT 5.1.3 
( onBcaTenb)- onp 2.3 
(OCBOBBOH onepaTop ) - onp 4.1.1, CI1HT 4.5.1 
( OCHOBHOB Cf!MBOJI ) - onp 2 
( OTKpLITaR CTpOKa)- Onp. 2.6.1 
( OTBOIDOHKO)- onp 3.4.1, TOKCT 3.1t.5 
( nepBII"moe 6yJieBcHoe nwpameane ) - oup ~.'i. l 

( nepnn'llloe Bblpamenue)- onp 3.3.1 
( nepCKJIIO'laTOJlbHbiH CDHCOR) - onp 5.3.1 

341 

( nepc r.reunan)-onp. 3.1.1, CIIHT 3.3.1 , 3.4.1, 4.2.1. 4.G.1, TeJ'CT 3. t. 3 
( nepCMOHHaR C HHAOI<COM ) - orrp 3.1.1, TC'hCT 3.1.-'J.t 
nJIIOC+ -· CHHT 2.3, 2.5.1, 3.3.'1, TCKCT :~ . 3.4 .1 
npamuxa npnMeqanr1i1" - TOKCT 2.3 
( npasunbaan cTpoHa ) - onp 2.6 .1 
npeeMHHI< - TOI<CT 4 
npeo6paayro~aR cpyaN~JHI - TCI\CT 3.2.5 
npo6eJI U - Cl1UT 2.3, TOI<CT 2.3, 2.6.3 
nporpa~ma - TOI<CT 1 
( npocTan nepe~oteuuan )- oup. 3.1.1, CJIHT 5. 1.1 , TeKcT :!.4 
( npOCTOO ap.u<tJMOTH'lOCJ\OC DLipaiKCJ{IIC)- onp. 3.3.1, TOHCT 3 . :~ . ~) 
( npocToe 6yneucRoe Dhlpameuue) - onp 3.4.1 
( npocToe HMeuyrom.ee Bhlpameune ) - onp 3.5 .1 
( nyCTO)- Onp 1.1 , CHHT 2.6.1, 3.2.1, 4.4.'1. 4.7.1, 5.4. 1 
( nycTOH onepaTOp ) - onp 4.4 .1, CUHT 4.1. I, TOI,('T 4.4.3 
( paaAOJIHTCJib)- onp 2.3 
pa3MOpHOCTb - TORCT 5.2.3.2 
( cerMeHT r.taccHBa ) - onp 5.2.1 
( cHo6J<a)- onp 2.:~ 
C'ho6KH ( ) - CllHT 2.3, 3.2.1, 3.3.1, 3.4. 1, 3.5.'1, 4.7.1, 5 .4.1 ,TO I\CT3 . ~1.:l. 2 
(COBOI\ynnOCTb c.ne~ucplmal~l1ii )- 011p 5 .-".1, TCI\CT 5.4.5 
( COBONYDHOCTb <{JaitTuqeCJ\11X uapaMCTj)OD)- onp. 3.2.1. 4.7.1 
( COBOKYDBOCTb cpopr.ra.TJhllWX napaMCTpou)- Onp 5.-'f.J 
( cocTanuoii onepaTop )- onp 1J.l.1 , cuRT 4.5. 1, reJ\CT I 
( cneQHcpllHaTop ) - oup 2.3 
(cne~u<{Jmta~uH ) - onp 5.4.1 
( cnncOI\ rpaHH'IllhJ X nap)- o••p. 5.2. 1 
( CIIIICOK 3Ha'le1Htfr)- Oll}J. 5.ft.1, TN<CT 4.7.3. 1 
( CTI!lCOK 11H,lWHCOB)- onp 3. 1."1 
(e n neon HAeHTllcpHI\aTOpon)- onp 5.4.1 
( <"lllfCOI\ .TfOBOH •IaCTII )- OIIJl 4.2.1 
( <"IIIICOK MaCCliUOB)- 011p 5.2.1 
( CIIHCOH TUna)- Ollp 5.1.1 
<cnnCOJ\ cpaKTH'lOCJ\IIX napaMeTpOB ) - Ollp 3.2.1 , 4.7.1 
( CIIIICOR cJ>opMaJJbHbiX napaMOTj)OO)- onp 5.4.1 
( CIIIICOI\ l~llt\Jla)- Ollp 4.6.1 , Tl'J-<CT 4.6.~ 
CTaH,t\apTHhiO <{JyHK~HM - TeltCT 3.2.4, 3.2.5 
( CTJHll\a)- Onp 2.6.1, CliHT 3.2.1, 4.7.1 , Tel,CT 2.6.3 



3
, ., ·- /(:>~C. B. Ball:yc u ilp. 

• 
(CTPOKa OYKB)- O!Ip 3.2.1, 4.7.1 
( Teno npo~eAYPhl) - onp 5 .4.1 
( TCpM)- OUp 3.3.1 
( nHI)- OUp 5.1.1, Cl£HT 5.4.1, TCKCT 2.8 
TOqKa C aaDSJTOH; - CHHT 2.3, 4.1.1, 5.4.1 
( yKaaaTeJIL nepeKmoqaTeJIJ:t ) - onp 3.5.1, TeKCT 3.5.3 
YMHO)f{CHHe X - ClfHT 2.3 , 3.3.1, TeKCT 3.3.4.1 
( yCJIOBHe) - OUp 3.3.1 , 4.5.1, CHHT 3.4.1, 3.5.1, TCKCT 3.3.3, 4 .5.3.2 
(yC.10BHhlH OUepaTop)- onp 4.5.1, CRHT 4.1.1, TCJ<CT 4.5.3 
(<IJai{TffllCCKHH napaMeTp)-onp 3.2.1, 4.7.1 
( <IJOplliaJILH.WH napaMeTp) - ODp 5.4.1, TCKCT 5.4.3 
( f}>yHKU.HR ) - OUp 3.2.1, CURT 3.3.1, 3.4.1, TCKCT 3.2.3, 5.4.4 
l~CJJan 'faCTI> - TCKCT 3.2.5 
(u.enoe)- onp 2.5.1, TeKCT 2.5.4 
-<u.u¢pa ) - onp 2.2.1, CHHT 2, 2.4.1, 2.5.1 
<u.enoe 6ea anaKa ) - onp 2.5.1, 3.5.1 
( 'IHCJIO) - OUp 2.5.1, TCJ\CT 2.5.3, 2.5.4 
( qHcno 6ea aaaKa)- onp 2.5.1, cHaT 3.3.1 
( aJJCMCHT CUHCKa U.HKJia ) - Oup 4.6.1, TCKCT 4.6.4.1, 4.6.4.2, 4.6.4.3 
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