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NPEANCJIIOBUE

3ajaHus npeaHa3HaYeHB! U IPAKTHYECKUX M JIabOpaTopHBIX pador, oc-
HOBHOH LENIBIO BBITIOJIHEHUSI KOTOPBIX SIBJISIETCSl IPHOOPETEHNE HABBIKOB al-
TOPUTMH3ALMU 3a/1a4 ¥ KOHCTPYHPOBAHUS MPOTpaMM Ha alTOPHUTMUYECKOM
s3pike [lackane B cpene nporpammuposanus Turbo Pascal 7.0.

[lepen BbIMOMHEHHEM KaKOOH pabOTBI PEKOMEHIYeTCS O3HAKOMHUTHCS
¢ Teopernueckum Matepuanom (Hosuukos B. C., IMapdumosa H. U., TTbus-
kuH A. H. Anroputmmsanus u nporpammupoBanne Ha Typ6o [lackame: Yue0.
nocobue — M.: Topsiaast muaust — Tenekom, 2005, — 462 c.: wi.) u pasobparsb
[IPUMEPBI KOHKPETHBIX IIPOrpaMM IO KaKIOH TEME.



Tema 1. IPOIT'PAMMUPOBAHUE
JUHEMHBIX AJITOPUTMOB

ITPUMEP COCTABJIEHUS TPOTPAMMBI

ITyctsp TpeOyercst COCTaBUTH NMPOTpaMMy BEIYHMCIECHHS 0OIIel MOBEpXHO-
cTH 1 00BbEeMa KpYTJIOTo KOHYcCa 110 33laHHbIM pajuycy ocHoBaHMS R m amiHe
obpasytormeii L. [Ipu BEIYUCIIEHUSIX UCTIONB30BaTh PABEHCTBA

S = tR? + nRL; V:=%RR2H,

rae H — BricoTa KoHyca, onpenensieMas o Gopmyie

H=+L?-R%,

IMporpamma Ha s3pike Typ6o [lackans B oOmieM cirydae COAEPXKHT cie-
JIYIOIINE OCHOBHBIE 3JIEMCHTHI:

e  BBOJHbBIC KOMMEHTapPHUH;

e  3aroJIOBOK;

e  pazjen ompeseNeHNs] KOHCTaHT,
®  pazJen ONMCaHUs MEPEMEHHBIX;
®  pazJen onepaTopos.

OnpeaeneHI/Ie UCXOOHBIX OJAHHBIX MOXKECT 6I)ITB OCyH_[eCTBJ'leHO C IIOMO-
IIbIO OIIEPATOPOB MPHCBAUBAHMS JTUOO C TIOMOIIBIO CIICIUANBHBIX OMEPAaTOPOB
BBOJIa. BeruuciieHus no GopMyiiamMm peaiu3yroTcs B OPSIKE ONPEACICHUS YH-
CJIOBBIX 3HAYCHUH mepeMeHHbIX H, S 1 V cOOTBETCTBEHHO, MOCIE Yero 3Haye-
HUsS S 1 V BBIBOIATCS Ha 3KpaH.

Jis ynoOcTBa MOIB30BaHUS BBEACM KOMMEHTAPHUH, KOTOPHIC IMO3BOJISIOT
3aIucaTh HYXKHYIO YUYSTHYIO W TIOSCHSIONIYIO HH(DOPMAIIHIO.

IIpu BerUmcneHUsX OyIET WCIOIB30BaHA KOHCTAHTA T, KOTopoil B TypOo
[MTackane coorBercTByeT nMms Pl.

B xadecTBe WMEH IEepeMEHHBIX OyJeM HCIIONIE30BaTh IEpEMEHHBIC, 000-
3HAYCHUSI KOTOPHIX MAaKCHMAaJbHO COBIAJAIOT ¢ MMEHAMH M 0003HAYCHUSIMH
MEPEMEHHBIX caMoil 3a1a4H.

OO0t BUA CXEMBI aJITOPUTMa IJIsl pacCMaTPUBAEMOro MpUMEpa MOKa3aH
Ha puc. 1.1 1 npeacTaBisSeT HOCIeI0BaTENBHOCTD IPOCTEUIINX EUCTBHI (JIH-
HEWHBIN aJIrOpUTM™).
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Tema 1. [Ipocpammuposanue IUHEHbIX AT2OPUMMO8

IIporpamma Ha s361ke Typ6o IMackans Taxkke cocto-
UT U3 IIOCIIEI0BATENbHOCTH ONEPATOPOB, BBIMTOIHIEMBIX
B mopsiike ux cienoBanus. C eNbi0 COKpameHus oobe-
Ma BBIUMCIICHUH JBa)KAbI TOBTOPSIONIEECS BBIPAKEHHE

Tl',R2 BbIYMCJIUM OJHWH pa3, MpUCBOUM IMOJTYUCHHOC 3HAYC-

HHE BCIIOMOTI'aTSILHOU HepeMeHHOﬁ T u 3arem 6yL[€M
HCIOJb30BATh €TI0 MPHU BBIYUCICHUN 0o0JIe€ CIIOKHBIX BEI-

{lporpamvmcT: Crapxosa T-B.

{Oara nanucaunua: 25 oxracpa 2005 r.
{*****************************************

PpasKEeHHI.
{ }
{fporpamma: CONUS. }
{Uens: BRUMcIeHMe niomamu ¥ oBbeMa KOHyCa - l
{Onncanne napamerpoB U NEepEeMEHHEX : }
{ R — pamuyc; L — mimHa oBpasypoueii; ¥ S—nR2+7RL
{ H — BrCOTa; S — mIoWanL NOBEPXHOCTH; }
{ V — o6rvem; T — BCnOMOTaTenbHad } l
{ nepemennas. }
{Tpebyemele nmommporpaMMel: HeT .- V:L-ERZH
{MeTon: Bhunucienve no dopmysiam. } 3
}
}
}

Program CONUS;
Var
H, L, R, S, T, V: Real;
Begin {CONUS}
WriteLn("Beenure pamuyc u miuHy’ ,

obpasywmeit”);
Read(R,L); Puc. 1.1. Anzopumm
WriteLn("R=",R," L=",L);{ox0o-neuarn} BbIYUCTCHUS
H:=Sqrt(L*L-R*R) ; {Beuncienue BHCOTE} nrowaou u obvema
T:=P1*R*R; {llnomane: ocHoBaums} Konyca

S:=T+PI1*R*L;{llosnas njyiomans NOBEPXHOCTM}
V:=T*H/3;{Buuucnenne obbeMa KOHyCa}

WriteLn("llapamerpu xonyca:");
WriteLn("H=",H," V=",V," S=7,S)
End.{CONUS}

Wcxo/Hble TaHHBIE IS TPOCYETa KOHTPOJILHOTO BapHaHTa BEIOMPAEM Ta-
KAM 00pa3oM, 4TOObI BBIYHMCIIEHHS OBLIM JOCTATOYHO MPOCTHIMU M B TO K€
BpeMs1 00€CTIEYHBAIIH MTOJIHBIE BEIYMCIIEHHS 10 BCEM (OpMYyJIaM.

Hanpumep, R =3 cm, L =5 cm. Torma nomyunm H =4 cm, S = 75,36 oM,
V = 37,68 cm®.

B pe3yinibTate BBIMOJHEHHSI TPOTPAMMBI ITPH 3aIaHHBIX UCXOIHBIX JaHHBIX
Ha SKpaH JuUcIuies OyaeT BhIBeIeHa CleIyoIas HHOPMAIHS:



Cohopnuk npumepos u 3a0a4 no NPOSPaAMMUPOBAHUIO

BBeguTe paauyc M IOJMHY oOOpasyboumen
35
R = 3.000000E+00 L = 5.000000E+00
[lapaMeTpEl KOHyCa:
H = 4.000000E+00 V = 3.767990E+01 S = 7.539820E+01

JlaHHBIE KOHTPOJIBHOIO MPOCYETA MOATBEPAWIN NPABUIBHOCTh BBINOIHE-
HUS IPOIPaMMBI.

3ATAHUSA

CocTaBHUTh JIMHEHHBIH JITOPUTM U IPOTPaMMy IS IPEUIOKEHHOTO BapH-
aHTa, B KOTOPOH BBOASATCS MCXO/HBIC JTaHHBIC, BBIYNCISIOTCS 3aaHHbIE apHQ-
METHYECKHE BBIPAXKEHHS M BBIBOJSTCS HA 9KPaH JHCIUIES] PE3yJIbTATHI BBIUHC-
nennii (MCXOJHBIC JAHHBIC BBHIOMPAIOTCS MPOW3BONBHO, MCXOAS W3 00IacTH
JOICTUMBIX 3HAUCHHH (HYHKIHH).

Bapuanr 1
0,13725-10° +a?
y =+/a, +a,x* +2x° + — "% z2=a,Yx+In|1+a, +a,x° |
2+sin“ 3x
Bapuanr 2
-4
y, =In|x®|+tgo—e™ ¥y, =Ig|a’ | +arctgx® +m
Yla+x|
Bapuanr 3
a =5a*(a+X)—+/| cosx? | ; y:18ax+§/7+sin%
Bapmnanr 4
w=5b3+sin(ax2+b); z=X;aa—e“l““z
(1+2x)°
Bapmant 5
3 2@ b (y2+z3)
y=3a*+b?; z=|sin®=|-cos—; X="o
e +Db°z

Bapuanr 6

. X

25N X +C0S—

coo@D) s 2

- —1 - 1 y_—z
(1+a) 3+cos? X



Tema 1. [Ipocpammuposanue IUHEHbIX AT2OPUMMO8

Bapmuanr 7

Bapuanr 8

Bapuanr 9

Bapmanr 1

a:1+e’m; B=

Bapmanr 1

Bapmanr 1

Bapmanr 1

B (arctgx3 +¢0S~/X )ZX

3
X+ X +vX .
y="xs 27 5'“%

e

a
~cosz+\/a2 +x3

n+(a+x?)? 1

“Injarx|+345.10° PT . Tex
1+x
1+

1+ x?

1+

a=sinx; b=cos’x; c=1+tgx;
y = 4a’ +x(b3+x(c2+x(ab+(a+b)x)))

0

X

e*+e _y_ctgg+cos[3+sin23a
1+’ 3 1+3+x

1

a-ysinx+3.e® a’ c )V .y
D z= +— +sin<

g/ln(2b+cz)+baX a+b ax®+bx

2

2 2/3
_ ax“+b
a=e"—e?; y=|, [——+1gx
a‘x+b

3

; z=ay® +b-cos|y|+arctg y*

e* +In|2,4x2|

Bapuanr 14

x

o[+ 12

5 x?
3x +25¢ +In(x+1); z=nx2—a2x+a-sin(§+gj



Cohopnuk npumepos u 3a0a4 no NPOSPaAMMUPOBAHUIO

BapwuanT 15
X2+
z=—2 116-¢“ -Inx?
e tsin’x | C oy X X’ (a-1)
;o y=a+ >+ 3
7,5-3,2x" In|x’-6]|
Bapuanr 16

b+b? 3,45-10° + x* T o, T b
y=—-X"+=-X+—

Z= + ;
e +sin?2x  Jox% +x+1 8 4 2

BapuanTt 17

2
z=-a’x*+b-sinx+

X

2/3
—In|x*+2x+3]; y:a3'(ij —2-sinx’

X+e a+x
Bapuanr 18
=L, mz cz=e™ 4+t? ~sin£—tgzt'—n
2n \c 8 12
Bapuanr 19

sin®a a
x=arctga+T_em; y:ax3+E.X2 +a-x+e

Bapuanr 20
ot . © (o) Q) T+2 ., ®
S= -sin—+wt-cos—; §$=—-CcoSwm+——-1g—
3 2 3 4

Bapwuant 21

a=sin2x; b=+a’-4x; c=e"%; y=a®-x* +bx+c’

a+b® (a+bj7 (a+bj5 n
C=— ; X= + 4+
a“+b c c 3

Bapuant 22




Tema 1. [Ipocpammuposanue IUHEHbIX AT2OPUMMO8

Bapmuanr 23

Xlzﬂ; Xzzﬂ,me D:b2_4ac
2a 2a

Bapuanr 24

X +84,85-10°

y=a*—e*+a’+cos(4x—0,2); z =tg4,5x+ a
2+sin0,5x

Bapuanr 25

-3 2
EWb+x+2,3 107 | _ & +b2+ln|l+z3|

z=Inx’-e ;
x+3,4-107° Y=t +b



Tema 2; COCTABJIEHUE U TIPUMEHEHHE
HNPOCTENHINX ®YHKIHUH ITOJIB30OBATEJIA

ITPUMEPBI COCTABJEHUS TPOTPAMM

IMpumep 2.1. ITycTh HEOOXOIMMO COCTABUTD TIPOTPAMMY JIJIsl BEIYHUCIIEHHS
TUTOIIIA/IN BHIMMYKJIOTO YeThIpexyroibpuuka ABCD, 3a1aHHOTO IJTMHAMH CBOUX
cTOpoH &, b, ¢, d u oxHO#M 3 muaronaneii e (puc. 2.1).

B
b C

)

A C
d D
Puc. 2.1. Boinykavlii uemuipexy20ibHuK
[Inomaapr YETHIPEXYTOJbHUKA B JAHHOM CIIy4ae MOXKHO MOJIYYUThb Kak

cymmy miromaneii TpeyronsankoB ABC n ACD, BerunciieHHBIX 10 (hopmyite
I'epona

S=4/p(p-a)(p-b)(p-c),

a+b+c
rme p= T — nmoynepumMerp; a, b, ¢ — AIuHbI CTOPOH.

[TockonbKy 31€Ch JBaXKAbl HEOOXOAWMO BBIYMCISATH 3HAUCHHE IIIOIIAAN
TpEyrojbHUKA, TO IeJIeCO00pPa3HO B MPOTrpaMMy BBECTH ONHCaHWE (YHKIUH
W IBOXIBI 00pPaTUTHCS K HEW TIPH BBEIYMCICHUH TUIONIAIN YETHIPEXyTOIbHUKA.

CxemMa airopurMa peIICHWs IIOCTaBJICHHONW 3aJa4yd IIpHUBEIEHAa Ha
puc. 2.2, Te Hapsiy C alrOpuTMOM OCHOBHOH IPOTpamMMbl JaeTcs M cXema
anroputMa BbraucieHust GyHkuuu PITr, BeMHCISIOMEN MUIOMAaAb TPEYroib-
HHKA.

Cxema anropuTMa BRYHCICHHA (DYHKIIMA HAYMHAETCS OJOKOM «BXOI»
U 3aKaHYMBAETCS OJIOKOM «BBIXOI», B KOTOPBIX YKa3bIBAIOTCA UMS (DYHKIUH,
U CITUCOK MapaMmeTpoB @, b, C, ABJISIONIMXCSA MCXOIHBIMH JaHHBIMH, HEOOXO-
JUMBIMHA JJId BBIYMCIICHUA TIJIOMIAAU TPCYTOJIbHUKA. BrruncnenHoe 3HaueHHUe
TUTOMIA/IN TIPUCBAaUBaeTCs HerocpeacTBeHHo umenu ¢ynkimu PITr u Bo3Bpa-
IIaeTcss B OCHOBHYIO IporpamMMmy. B OCHOBHOM mporpaMme mpoHcXoIuT oopa-
IIEHNE K ONHMCAHWIO (QYHKIMH JUISl BBIYUCIICHUS IUIOIIAAN IIEPBOTO TPEYToilb-
uuka, ABC, u BToporo, ACD.
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Tema 2. Cocmaenenue u npumenenue npoOCmeuuux GyHKYutl no1b308amelist

q)yHKI_II/ISI BBIYHCJICHUS
Iiomaa TpeyroJibHuKa

PITr@, b, c)

p=(a+b+c)2

S=S1+452 ¢
PITr=Sqrt(p(p -
-a)(p-b)(p-c))

PITr

Puc. 2.2. Aneopumm sviuucienus niowaou Yemuipexy20ibHuKd

Huke npuBesieH TEKCT IPOrpaMMBlL.

%
%
%
%

{

{lenb: BLUMCIEHME MJIOWANM YETHPEXYTOJIbHUKA -
{llepemennne: a,b,c,d — nnuHE CTOpPOH uYeTHPEXyTOJIbHUKA
{ € — IJMHa OMaroHAaJM,

{ S — mowanb 4YeTHPEexXyTOJIbHUKA -

{Oonnporpamver: PITr — QyHkuMA BeUMCIIEHMA MIIOWAIN

{ TPEeyYTOJbHUKA -

{MeTon: eumuucienme no odopmyse I'epoHa.

{IporpammucT: Boromosioe O.M.

{Iara nanmcauma: 1 uoabps 2005 r.

{***************************************************

Program PI;

ke sk ke e E L L v

Var

a, b, c, d, e, S :real;
{(DYHKLU/IFI BEIUVICJIEHMA IJIoWany TPeyI'OJIbBHMKA - }
{llepemennnie: a, b, ¢ — cropone TpeyrosbHuka; }
{ p — nonynepumerp. }
Function PITr(a, b, c :real):real;

Var

p:real;
begin {PITr}
p := (atb+c)/2;

PITr := Sqrt(p*(p-a)*(p-b)*(p-c))
end; {PITr}

11



Cbopnux npumepog u 3a0ay no npoepamMMuUpOBaHUIo

Begin {PI1}
WriteLn(“Beenure OJMHEL CTOPOH M IOMATOHAJM ) ;
Read(a, b, c, d, e);
WriteLn(“llpn a=7,a:6:2,“ b=",b:6:2,” c=",c:6:2,
> d=7,d:6:2,” e=",e:6:2);
S := PITr(a, b, e) + PITr(c, d, e);
WriteLn(“Imowans ueTkHpexyTrosibHMKA paBHa ,S:18:2)
End. {PI1}

I/ICXO}IHI:.IG JAHHBIC l'IpI/I BBIIIOJIHCHUHN HpOFpaMMH JOJIKHBI BBI6I/IpaTI>C${
TakuM 00pa3oM, 4TOOBI MX 3HAYCHUS yIOBICTBOPSIIA YCIOBHIO CYIIECTBOBA-
HUs TPEYroJibHUKA.

Mpumep 2.2. ITycTh HEOOXOAMMO COCTaBUTH IMPOTPAMMY BBIYHCIICHHS
BbIpaKCHUA
x+1

2
x-1
4

2tg%x+3tg
y:
4+tg2

B 3agaHHOM BBIpaKEHHM TPWXKIBI BCTpPEUaeTCd TPUTOHOMETPHUECKAs
(GYHKIMS TaHTeHCa, KOTOpas OTCYTCTBYET B CIHCKE CTaHIAPTHBHIX (DyHKIMit
s3pika [lackanb. [ToaToMy c 1enblo cokparieHuss o0beMa BBIYMCICHUH ee Iie-
necoo6pa3Ho oopMUTh B BUJE (DYHKIMU MOJIB30BATEINs, ONpEAessionell 3Ha-
YEeHHE TAHT€HCa M0 U3BECTHOH (hopmyIie

tgx = sin(x) ’
cos(x)
a 3aTEM MCIOJIb30BaTh IMPU ONPCACICHUN 3HAYCHUA 3aJaHHOT'O BBIPAXKCHUA.
Cxema aJiropurMa peuiCHusA MOCTaBJICHHOM 3aJa4u 6y}1€T HUMETb BU/J, aHA-
JIOTHYHBIN TipuMepy 2.1, mo3ToMy cpa3y MpHBEIEM TEKCT MPOrPaMMBbl, T/Ie IS
0003HaYeHUss KOHCTAHTBI T 6YI[6M HCIOJIB30BATh CTAaHAAPTHYIO L[eﬁCTBPI-
TCJIbHYHO KOHCTAHTY A3bIKa IPOrpaMMHUPOBAHUA C UMCHEM Pi.

{llens: BLUKCIEHME 3HAUEHUS QYHKLIUM.
{llepemennrie: X — apryMeHT;y — 3HAUEHME BHPAXEHUA;
{ Pi — xoHcTaHnTa «mm».
{lonnporpammer: tg — QyHKUMS BEUMCJEHUS TAHTEHCA.
{MeTon: BHUucreHue no Gopmysiam.
{llporpammucT: Crpensuos T.H.
{lara nanucauusa: 6 noabps 2005 r.
Program Expression;

Var

X, Yy :real;

S o o e e e

12



Tema 2. Cocmaenenue u npumenenue npoOCmeuuux GyHKYutl no1b308amelist

{ OyHKUMSA BLUMCIEHMA 3HAUYEHMS TAHTEHCAa. }
{ Hepemennre: X — apryMeHT. }
Function tg(x :real):real;

begin {tg}

tg := sin(x)/cos(x)

end; {tg}
Begin {Expression}

WriteLn(“Beenure 3Hauenme X7);

Read(x);

WriteLn(“lpn X=7,x:6:2);

y:=(2*tg(Pi*x/2)+3*tg((x+1)/2))/Sqrt(4+Sqr(tg((x-1)/4)));

WriteLn(*3rauenne Qyuxuym y = 7,y:8:2)
End. {Expression}

3AJAHUSA

Jnist kaxoro BapuaHTa pa3padoTaTh aJrOPUTM BBIYHCICHHUS BBIPAKEHHUS,

3a]AaHHOT0 B MEPBOM cTOJNOLE, BBEAs (YHKIHIO MOJB30BATENs, ONUCAHHYIO
BO BTOPOM CTOJIOIIE.

Onpenenuts yrast ZA, /B, ZC

Bapu- Boiuucasemvle svipasicenust DynKyuu no1b306ames
anm

1 B A

A a b
&
3aiaHbl CTOPOHEI TPEYTOJbHUKA cos a’+b?-c? .
o=—""""""=X;

ABC. 2ab

T .
o =alccos X = E —arcsin x;

arcsin x = arctg
1-x

2
(-1<x<1)umm o =arcty 1-x

13



Cohopnuk npumepos u 3a0a4 no NPOSPaAMMUPOBAHUIO

BBIYNCINTD IUIOIIA/b 3AIITPUXOBAH-
Hoit ¢purypsr npu R, = 25 cM;
R, =15cMm; R, =5cm

Bapu- Buiuucnsiemvie gvipasicens DynKyuu noIbL306aMeNs
anm
2 2342 | adx a* :exlna a>0
= 1 X 1 2x :
J— + —
2 3
. X
z=sin=+(x+2)""
2
3 X X sin(x cos(x
2tg—+3ctg— tgx:&, x=_—()
y=—2 2. cos(x) sin(x)
4+19 x
— i
4 (Xi? X #0; X;tn)
x*+3,4-10°°
L=
x® +tgx
4 J1J1st mpOU3BOJIBHO 3aJAHHOTO pa- ﬁrf =
nmyca okpyxHoctn R ompene- / r
JIATH TUIOTIA/IH TIPABHIBHBIX (QH- N &/
Typ, BIIMCAHHBIX B OKPYKHOCTb: N\
10-yronbHuka; 50-yronpHuka,; I T .
100-yTo/bHHES B TIOMAT: KPyTa PaBUIIBHBIN N-YTONBHUK BIIUCAH
B OKPY>KHOCTB € pagaycoM R
. 180° 180°
a=2Rsin , r=Rcos
[nomanas N-yrojabHuKa S = E Pr,
rae P =an (nepumerp)
S Inomazs kpyra S = nR?
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Tema 2. Cocmagnenue u npumenenue npocmetiuiux QyHKyuii noav3oeamens

Bapu‘ Bouruucnsemvle BblPAIICEHUS @yukuuu nojav3zoeameisi
aHm
6
y
. XX, + Y1,
Onpeznenuts yrusl B u Y Mex X=eosa=—= 22 : 22 2
P Y v o \/X1+Y1 '\/X2+Y2
BEKTOpaMu
T .
oL =arccos X = E—arcsm X;
. X
arcsin X = arct ——
1-x?
(-1<x<1)wm
\V1-x?
o =arctg———
X
7 25
a b
20 28
50
[
26
® S=yp(p-a)(p-b)(p-c).
OrmpenenuTh II011aAb MHOTO- a+b+c
YrOJIBHHAKA rne P = 2
8 .4 . 5 .
Sin—* + 7sin — f(n,k) =sin =1
y= 3 2. ' k
. 8t . In’
5sin—+sin—
5 3
, T
y*+sin—
7=— 2
1+y
9 Onpenenwuts mmuHy rpanunet s | Jinuaa okpyxuocta C = 2nR
¢urypsr u3 BapuanTa 5

15



Cbopnux npumepog u 3a0ay no npoepammupo8anHuIo

Bapu- Bbl‘luCﬂﬂez'l/lble BblPAINCEHUS CDyHKuuu nojiavzoeamelisi
anm
10 4 .
2+cos%n+cos—n f(m,n)zcosw
= B n
y 3n 5t
8+C0S— +C0S—
7 11
8n n
C0S— + C0S —
- 7 8
B 5n
1+cos—
11 Sm ; IInomanp npsMoyroabHUKa
M
. 2m S(a,b)=a-b
OHpe}IeJ'II/ITB omanab yJyacTka
12 _2,5x*+3,4x+8,1, f(a,b,c,x) =ax? +bx+c
3,6x*-1,8x-5,2"
3¢ —2x+1
3> —2x+2n
13 ? ?
45 c
2 5 a
7 b
? ?
' c=+a’+b’
Ol'lpelle.l'll/lTb JUIMHY IIEpUMETpa
14 . 5sin x +3c0s X f (a,b, x) = asin x+bcos x
y=4sinx+ ——;
8sin x+4cos x
1,3sin x +1,8¢os x
y =tgx + -
2,5sinx —4,5c0s X
15 P()()_8x“+7,5x2—4_ f(a,n,x)=a-x"
53x° +Xx+3
5x° +3
X) = ———
Q) x?+1

16




Tema 2. Cocmaenenue u npumenenue npoOCmeuuux GyHKYutl no1b308amelist

Bapu- Buiuucasiemvle svipasicenust Dyuxyuu nonvsoeames
anm
16 |2
3 ! X
3
y
OnpenenuTs MIO0MAAb YEeTHIPEX- X-y
YroJIbHHKa S= T
17 JITiHA IOJIOBUHEI OKPY>KHOCTH
C=mnR
18
f(n,m,x)=4x"
19 IMnomans kpyra S = - R?
OmnpenenauTh MIomaab KOJIbIa
r=2,87cm, R=8,51cm
20 3

OmnpenennTs 3aIITPHXOBAHHYIO
TUIOMIAb

S =+/p(p—X)(p-Y)(p—2), e
_X+y+z
2

P

17



Cohopnuk npumepos u 3a0a4 no NPOSPaAMMUPOBAHUIO

y= sin(2x +1) +sin(3x +0,5) ;
1+sin
1+5sin(3x)
2 +sin(3x + ”)
9

Bapu- Buviuucasiemvle svipasicenust DyHKYUU NOTBI0BAMEIAL
anm
21 . 180°
\ [epumerp P =2R-n-sin
n
/ (cMm. 3ananue k Bapuanty 4)
OnpeaenuTh MEPUMETP MPABHITb-
Horo N-yrompHuka ipu R =3,
n=50; n=100
22 Inomans kpyra S = 1+ R?
Onpenenuts miomaab GUryp, uc-
HOIB3yEMBIX PH H300paKEHHU
YeOyparku:
= paamyc yxa paseH 1,5;
= pajuyc roJioBbl — 2;
= paamyc numa — 1;
= paauyc rinaza u Hoca — 0,1
23

f(a,b,x) =sin(ax+b)
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Tema 2. Cocmagnenue u npumenenue npocmetiuiux QyHKyuii noav3oeamens

Bapu- Buiuucasiemvle svipasicenust Dyuxyuu nonvsoeames
anm
24 4 a
/&(\ \ ’ )
22\ °
<8 a+b
[Lnowans Tpaneuun S = T
6
4
OnpeaenuTs mI0Mmaab GUrypsl
25

1 =

Y2

X+ @1+ x)°
3% + (1+2x+ x2)*’

=42+ (2x+1)°

f(X)=x*=x-x-x

19



Tema 3. IPOI'PAMMUPOBAHUE
AJITOPUTMOB PA3BETBJISIIOIIIENACS
CTPYKTYPhBI C UCIIOJIB30BAHUEM
YCJIIOBHOT O OIIEPATOPA

ITPUMEPHI COCTABJEHUS TPOTPAMM

Mpumep 3.1. Jlausr Tpu uncna @, b u C. BeIYKCINTD U BBIBECTH Ha SKpaH
JICIUIEs 3HAYEeHHUE Z, PABHOE KBA/IPaTy OOJIBILETO U3 HUX.

IIpoexkTupoBaHue CXEMbl AIrOpPUTMa PpELICHMs IIOCTABICHHOM 3aaadu
10 TEXHOJIOTUM HUCXOJSAIIEr0 CTPYKTYPHOIO IPOrPaMMHUPOBAHUS IIOKA3aHO

Ha puc. 3.1.
c |
a
S
= z=b
b z=a
z=max(a, b, c)
Omnpenenenue
KBajpara l Ja Her
MaKCHUMaJIbBHOI'O
3HAYEHUS =122
7=C
v

Puc. 3.1. Aneopumm HaxodxcoeHus K6aopama MakCUMAibHO20 3HAYEHUS

Ha TIIEPBOM 3TarIie JIF000H CIIOKHBIN AJITOPUTM MOKHO TMPCACTABUTH CO-
CTOSIIUM M3 TpPEX I1IaroB: BBOJA HAHHBIX, O6pa6OTKI/I, BbIBOJla pe3ylibTaTra

20



Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

(puc. 3.1, a). IlepBbIil 1 MOCHEOHUIT IIard MOTYT OBITH MIPEICTABICHBI HETIO-
CPEICTBEHHO OIIEpaTOpaMH BBOAA-BBIBO/IA, II0ITOMY Ha BTOPOM JTalle ICTalu-
3UpYeTCs TONBKO OJIOK 00pabOTKH, KOTOPEIA pa3buBaercs Ha qBa Oonee 3Je-
MEHTapHBIX IIara — MOUCK MaKCHMAJIBbHOTO U3 TPEX UHCEN U BO3BEACHUE HAii-
JeHHOTO 3HaueHus B kBaapar (puc. 3.1, b). [Tonck MakCHMaIbHOTO 3HAYCHHS
(puc. 3.1, C) MOXHO OCYIIIECTBHUTH, CPABHUB BHa4aje JBa uncia a u b u BeI-
OpaB HauOoJbIIIee U3 HUX, & 3aTEM CPAaBHUTH MTOJYYEHHOE 3HAYEHHE C TPETHUM
YHCIIOM C ¥ BBIOpaTh B KAYeCTBE MAaKCUMAIILHOTO UMEHHO €ro, eCiid OHO OKa-
xKeTcst OOJIbIIIE JIFOOOTO M3 IBYX MEPBBIX Yncel. [T peans3auy nepBoro pas-
BETBJICHHS HCIIOJIB3YETCs YCIOBHBIN OTepaTop B MOJHON (opMe 3amucy, a Juis
BTOPOr0 — B COKpalleHHOH. OKOHYATelbHasi CXeMa alropUTMa, MOJTydYeHHas
HOCJIE BJIOMKEHUS COOTBETCTBYIONIMX CTPYKTYP, H300paXkeHa Ha puc. 3.2.

Puc. 3.2. OxonuamenvHas cxema aneopumma
HaxX0cOeHUsl K8aopama MaKCUuManbHoO20 3HaAYeHUs

IIporpamma Ha si3pike Typ0o [Tackasb, COOTBETCTBYIOIIAS OKOHYATESILHON
CcXeMe, UMeeT CIEAYIOIUN BU/!
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Cbopnux npumepog u 3a0ay no npoepamMMuUpOBaHUIo

{Hem:: BEIUMICJIEHME KBalpaTa MaKCUMMaJIBHOT'O M3 TPpeX 4YMCeJl.
{HepeMeHHme: a, b, ¢ — mucxonurle mauHBE Z — pes3yJbTarT.
{lonnporpammer: HeT.
{MeTon: BHIUMCJIEHME [0 QopMyJiaM.
{llporpamvucT: AnTunos O.B.
{O0ara nanucaunua: 11 Hoabpsa 2005 r.
Program Square_maximal;
Var
a, b, c, z -real;
Begin {Square_maximal}
WriteLn(“Beenure a “); {BBOI MCXOIHEIX HAHHEIX}
Read(a);
WriteLn(“Beenure b “);
Read(b);
WriteLn(“Beemure C “);
Read(c);
{oxo-neuvarv}
WriteLn(“Uz uucen a=“,a:4:1,“ b=*,b:4:1,

e el e e

“ c=°,c:14:1);
ifa>b {Bu6op HaubONBWETO M3 ABYX UYUCEI}
then

Z = a
else

z = b;
ifc>z {YrouHeHne MakCMMaIBHOTO uYMCJIIA}
then

zZ = c;
zZ 1= z*7; {Bozeenenve B xBampatT}

{BuBon pesynbTara}
WriteLn(“xBampar MaxcuManbHOTO umMcya paseH “, Z:8:2)
End. {Square_maximal}

[Ipy penreHHM NPaKTHYECKHX 3a1ay pPa3BETBICHUS MOTYT UMETh Ooiee
CIIOXKHYIO CTPYKTYDY.

IMpumep 3.2. CroxHOE pa3BEeTBICHHE MOXHO MPOUILTIOCTPUPOBATH IMPH-
MEpPOM BBIYHCIICHHUS 3HAYCHUS (PYHKIIMH [0 OHOM U3 MPESIIOKCHHBIX (GopMyIT:

%\/;, eciu X =21,

y= %ﬂi eciu 0<x<1l;

%Qﬁa eciu X <0

ITpu x = 0 pyHKIMA HE ompereneHa.

22



Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

[pyu IPOEKTUPOBAHMH AJTOPUTMA PELICHHS MOJ00HOM 3a1aul He0OX0Iu-
MO MPOAHATM3UPOBATH MPEXK/E BCETO TO YCIOBHE, BHIIOIHEHIE KOTOPOTO Cpa-
3y JlaeT OMHO3HAYHbIH OTBET. B MaHHOM mpHMepe Takux yCIOBHi Tpu: x > 1,
x <0, x = 0. TTockonbKy NpH BHIMOIHEHHH OTHOIIEHHS X = 0 HEOOXOAUMO BBI-
JIaTh COOOIICHNUE O HEONPEACICHHOCTH (yHKINH, TO B Ka4E€CTBE EPBOTO IPO-
BEpsIEMOT0 YCIIOBHS etecoo0pasHo BbiOpath uMenHo ero (puc. 3.3). Ecmu yc-
JIOBHE OKaXXETCs JIOKHBIM, TO Jajiee aHAIU3MPYeTCs JII00Oe M3 JBYX OCTaB-
[IUXCSl, HANpUMep IepBoe X > 1, BBINONHEHHE KOTOPOTO OMpeneNseT

3Hauenue y =1/ 2«/; B [IEPBOM BETBU anropurMa. Eciu ke J1aHHOE OTHOLue-
HHE OKa3aloch JIOKHBIM, TO, CIIEZ0BATEIFHO, HCTUHHBIM OyJIET allbTepHATHB-
Hoe ycnoBue X <1 u st BEIOOpa BETBH, OMPENEISIIONICH Y :1/33& , JocTta-

TOYHO MPOaHaNN3UpoBaTs oTHouIeHue X > 0. Korna Hu olHO U3 IIpOBEpsAEMBIX
YCJIOBHIA HE SIBJISIETCSI HCTUHHBIM, 9TO OYZET 03Ha4yaTh, YTO BBIIOJHHIOCH yC-

noBue X < 0, onpezensomIee MOCIEHIOW BeTBL anroputva Y =1/44/x| . To-

cJie BBIYUCIICHUS 3HaYeHHUS (DYHKIMU MO0 0OHOU W3 BBHIOPAHHBIX (OPMYI JOI-
JKeH OBITh MPEIyCMOTPEH OOIIMii Ui STUX BETBEH BBIBOA pe3yibrara. Cremy-
€T OTMETHTb, 4TO 00¢ aJIbTepHATHBHBIC BETBU KAXJJOT'0 Pa3BETBIICHUS JIOJDKHBI
CXOJIMTHCS K OOIIEeH TOUKeE.

st mporpaMMHONM peanu3aluy TaKUX Pa3BETBJICHUN HCIIOJb3YETCs yC-
noBHbIi omeparop if-then-else, umeronmii Boxkenuyro crpykrypy. [Ipu sTom
BeTBb elSe B maHHOM mpumepe (Tak e Kak W BCerna) OTHOCUTCS K OImiKaiiie-
My if, He umerotemy else. Hike mpuBeneHa cTpyKkTypupOBaHHas IporpaMma,
peanusyrolas JaHHbIA anropuT™. B pe3ynbpraTe CTPYKTYpUpPOBAHHUS COOTBET-
CTBYIOLINE 3IIEMEHTHI ycIoBHOTO oreparopa if-then-else 3anmcansr apyr non
apyrom. OrnepaTopsl, OrpaHHYCHHBIE OIEpaTOPHBIME ckoOkamm begin-end,
€CJIM UX HECKOJIbKO B KaKOW-TTHOO BETBH, 3aIICBIBAOTCS TaKXKe APYT IO IpY-
TOM ¥ JIOJKHBI CMEIATHCS BIPaBO OTHOCHTENBHO begin u end.

{Henb: BHIUMCJIEHME BHAUYEHMS CJIOXHOM OQYHKLMM .
{llepevennrie: X — apryMeHT OGYHKLMM;
{ Y — 3HaueHue OQYHKLUM.
{lonnporpammer: HeT.
{MeTon: peamrzaursa pPasBETBIAOWETOCH AJTOPUTMA -
{porpamvmcr: llecTonasnos A.B.
{0ara nanmcanua: 13 Hoabpsa 2005 r.
Program Choice;
Var
X, Yy :real;
Begin {Choice}
{BBon MCXOOHHIX HAHHHX}
WriteLn(“Beenure apryment X°);

N e e e e
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Cbopnux npumepog u 3a0ay no npoepammupo8anHuIo

Hauano

DyHKIHS
HE ompe-
neneHa

Puc. 3.3. Cxema ancopumma cnodicnoeo paszgemeneHus.

Read(x);
WriteLn(“Ilpn X=°,X:6:2); {ox0-neuars}
if x =0 {llpoeepka cymecTBOBaHMA GYHKLUUM}
then
WriteLn(“oyukumua He onpemesnena“)
else
begin
ifx>=1 {Buibop mneprolt BETEU}
then

y = Sqrt(x)/2
else if x >0 {Bubop BTOPOV BEeTBU}
then
y = Exp(1/3*Ln(x))/3
else
y = Exp(1/4*Ln(Abs(x)))/4;
{Bueon pesynbrTara}
WriteLn(*dyuxumsa pasua “, y:8:2)
end
End. {Choice}
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Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

Ipumep 3.3. Boruucnouts 3HaueHne QyHKOUH, TpaduK KOTOPOH H300pa-
*eH Ha puc. 3.4.

2
m4// ////
X
0 3 5
Puc. 3.4. I'paghux ¢pynxyuu

Just pemieHust JaHHOW 3a/iaud HEOOXOAMMO IIPEeXIe BCEro 3alucaTh aHa-
JUTUYECKOe BhIpakeHne QyHKIMH. B cooTBeTcTBHU € rpadkoM 001acTh on-
penenennst pyHKOUHU pa3OuBaeTcs Ha 4 ydacTka!

—X, ecmuXx<0;

0, eciu0<x<3;
X—3, ecimu3<XxX<h;
2, eciuX>b5.

J7ist MOCTPOSHUSI CXEMBI alrOpPUTMA HCIONIb3YeM BIOKCHHYHO KOHCTPYK-
uio komaun BerBienus (puc. 3.5). TIpoBepsieM yCIOBHUSI IOCIIENOBATEIBHO.
[epBeiM mpoBepumM ycnosue X < 0. Cnenyromee ycnoBue, 0 <X <3, Oyzner
MPOBEPSATHCS. TOJBKO B TOM Cilydae, eClii mepBoe He cobmomaercss U X > 0.
CriemoBaTebHO, YacTh BTOPOro yciaoBus 0 < X MOXKHO HE POBEPSTH. €CIH Jie-
JIO OLITO A0 MPOBEPKH 3TOrO YCIOoBHsA, TO 3aBefoMo O < X. AHAJIOTWYHO HC-
KJIF04aeTcs mpoBepka 3 < X u3 ycioBus 3 < X <5, a Takke MoBepka I0CiIeaHe-
ro ycnoBwus, X > 5. Toraa TEKCT porpaMmsl OyAeT IMETh CIICAYOIIHI BUI:

{llens: BHUMCIEHME 3HaAUeHUS QYHKLUUM, BAIAHHON }
{ TpaduKoM.
{llepevennrie: X — apryMeHT GYHKLMM;
{ Y — 3HaueHue QyHKLUM.
{lonnporpammer: HeT.
{MeTon: BHUMucIeHMe 1O TpaduKy.
{IporpammvmcT: lnmos B.II.
{ara nanmcauma: 15 woabpsa 2005 r.
Program Diagram;
Var
X, Yy -real;
Begin {Diagram}
WriteLn(“Beenure apryment X “); {BBO& MCXOOHHIX HAHHLHX}
Read(x);

S e e o e
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Cbopnux npumepog u 3a0ay no npoepammupo8anHuIo

WriteLn(“llpn Xx=°,X:6:2); {5x0-neuars}
if x<=0 {lIlposepka nepsoro ycCJjoBUA}
then
y 1= =X
else if x <= 3 {llpoeepkxa BTOPOTO yCNOBUA}
then
y =0
else if x <= 5 {llposepkxa TpeTbero ycJloBUA}
then
y :=x -3
else
y = 2;

{BuBon pesynbTara}
WriteLn(*dyuxumsa pasua “, y:8:2)
End. {Diagram}

Hauaino

Puc. 3.5. Ancopumm eviuucienus 3uaueHuss YyHKYuu no spaguxy

IMpumep 3.4. IlycTh HEOOXOAUMO ONPEAEIHUTH, PHUHAJIEKUT JIH TOYKA
M(X, y) k 3amtpuxoBanHoit obnactu (puc. 3.6).
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Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

y
1 (1,1

-1 0 1

Puc. 3.6. Obracmo onpedenenust
Jliis perieHrs TaHHOW 3a7a4ll HEOOXOJAUMO ONPEICIUTh, KAKUE UMCHHO
3HA4YEHUS IEPEMEHHBIX X U Y YAOBJIETBOPSAIOT TPAHUYHBIM YCIOBUSM 3aJJaHHOMN

obnactu. IIOCKOMBKY OHa pAcIOJIOKCHA B MEPBOM W BTOPOM KBaJpaHTaXx,
TO 00SI3aTENBHBIM YCIIOBUEM MPHHAICKHOCTH TOYKH C KOOpAHHATaMH (X, Y)
K M300pa)KCHHOM HA PUCYHKE OONACTH SIBISETCS HCTUHHOCTH OTHOIICHHS
y >0, 94TO MO3BOJISIET BEIOPATH BEPXHIOO MOIYILIOCKOCTE (pHc. 3.7, a).

a

Y
s

Puc. 3.7. I[Ipoyecc omoenenus obracmu

VYpaBHEHHE OKPYKHOCTH pagnycoM R ¢ koopanHaTamu 1ieHTpa (8, b) 3a-
JIaeTCsl BBIPaXKEHHEM

(x-a)* +(y-b)" =

CrnienoBaTebHO, KOOPJMHATHI TOUKH, Haxojuelics gne kpyra (puc. 3.7, b),
OTPaHMYEHHOTO OKPY)KHOCTBIO pasimycoM R = 1 ¢ eHTpoM B TOYKE C KOOP/H-
Hatamu & = 1 u b = 1, 1OMKHBI YIOBIETBOPSTH HEPABEHCTBY

(x=1)°+(y-17°>1.

OmHaKo MpH 3TOM B BBICICHHYIO 00J1acTh OYIeT BXOAUTH 6ce TPOCTPaH-
CTBO BepXHEW IOMYINIOCKOCTH, Haxoasueecst BHe kpyra. Ham sxe HeoGxoammo
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Cbopnux npumepog u 3a0ay no npoepamMMuUpOBaHUIo

OTPaHUYMTHCSI 00JIACTBIO, npuseearoujell K yenmpy KoopauHar. [lostomy cie-
IyeT HAIIOXKHWTH elrle OaHo orpannueHune, X < 1 (puc. 3.7, €). Jyist Toro 9roost
TOYKa TOTaNa B 00IaCcTh, PACIIONOKEHHYIO Hudice TIPSIMOM, KOTOpast OIpeiesis-
eTcsl ypaBHeHHeM Y = X + 1, HeoOXoIuMO BBITTOTHEHHE HepaBeHCTBa Y < X + 1
(puc. 3.7, d).

Toraa oKOHYATETBHOE YCIOBHE MOMAAaHUs TOUYKA ¢ KoopauHataMu (X, Y)
B 3aJIaHHYI0 00JIacTh OyJIET ONPEEISITECS 0OHOBPEMEHHbIM BBITIOIIHEHUEM CO-
BOKYITHOCTH CJIEYIOIINX HEPABEHCTB:

y >0;
(x-12+(y-17°>1
X<l
y<x+1.

CxeMa alNropuTMa CBOJAUTCS K NMPOCTOMY BETBIICHHUIO IO JIBYM HarpaBJie-
HUSIM, KOTOPYIO 00y4JaeMBbIii JIErKO MOXET N300pa3uTh caMocTosiTesibHO. [1po-
TrpaMMHasl K€ peaM3anys peleHns MOCTaBICHHON 3a1aun OyJeT UMeTh Cclie-
JIYIOIIMNA BUI:

{lens: onpemenurs, momamaeT Jiu TOUKa
{ ¢ xoopamuatamu (X, Y) B 3amaHHYD
{ oB1acTs -
{llepemennrie: X,Y — KOOPAMHATH TOUKM-
{lonnporpammer: HeT.
{MeTon: onpemnenenve obiacTu.
{Iporpamvucr: Kmuuos 0.T.
{lara nanucaunmua: 17 noabps 2005 r.
Program Area;
Var
X, Yy -real;
Begin {Area}
WriteLn(“Beenure xoopamHaTe Touky X 1 Y );
Read(x,y);
{oxo-neuarv}
WriteLn(“Touka c xoopmmHaTamm X=°,X:6:2,° n y=°,y:6:2);
Write(“s samaunnyo obnacrts “);
ifT (y>0)and(Sgr(x-1)+Sgr(y-1)>1)and(x<1l)and(y<x+1)
then
WriteLn(“nonanaer*)
else
WriteLn(“se nonamaet®)
End. {Area}

S o e e e e e
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Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

3AJIAHUSI
Bapuaat 1. CocTaBUTh anrOpuTM M NPOTPaMMY BBIYHCIECHUS (YHKIUH
f (X) mpu NpOU3BOIILHOM X:
2X+4, ecmu —-2<x<-1;
f(X)=12x*, ecmu -1<x<I
—2X+2, eciu 1<x<2.
Ipu X<—-2 u X>2 dyukuus f(X) He ompenerneHa.

Bapuant 2. COCTaBUTh alrOPUTM H IPOTPaMMy BBIYHCICHHUS (YHKIHH
y = f(x), rpaduk koTopoit H3006paxkeH Ha PUCYHKE.

Bapuant 3. CoCTaBUTh airOpuT™M M MPOTPaMMy BBIYHCICHHS (YHKIUH
f (X) mpu NPOU3BOIILHOM X:
1 ecm x<-1,
f(x)=42x" -1, ecu —-1<x<I

X%, ecmu l<x<2.

Ipu x > 2 ¢yskums f(X) He omperneneHa.

Bapuant 4. CocTaBUTh aqropuTM M IpPOrpaMMy, KOTOPBIE ONPEIEIISIOT,
MPUHAUICKUT JTH TOYKA C HEKOTOPBIMH KOOpAWHATaMH (X,Y) K 3alITPHUXO-

BaHHOI 00J1aCTH, N300paKEHHOM Ha PUCYHKE.
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Bapunanr 5. CoctaBuTh (D)YyHKITHIO TIOJIB30BATENS, ONMPEACIISIONIYI0 MAaKCH-
MaJlbHOE 3HAU€HWE W3 JIByX apryMeHTOB. [IpuMeHsAs (QyHKIHIO, ONpENeInTh

MaKCHMAaJIbHOE 3HAYEHHE U3 33IaHHBIX Xi, X5, X3, X4 .

Bapuanr 6. 3amanbl JIMHE TPEX OTPE3KOB Xi, X, H X5 . Paspaborats an-

TOPUTM U NporpaMmy, KOTOPBIC MO pe3yJjibTaTaM aHaJin3a BBOAUMBIX JIJIMH OT-
PE3KOB BBIBOJAT HA 9KpaH AUCIUICSA OAHO M3 CICAYIOMIUX COOGmeHHﬁ:

®  «TPEYroJBEHHK IOCTPOUTDH HENb35»,
®  «Pa3HOCTOPOHHHUH TPEYrOJIbHUKY;
®  «paBHOOEIPEHHBIH TPEYTOJILHUKY;
®  «PaBHOCTOPOHHUH TPEYTOJIEHHUK.
BapwuanT 7. 3amaHs! clieAyIomye napaMeTpsl TeOMETPUIECKUX (QUTYp:

® X, Y, Z— CTOPOHBI TPEYTOJIHHHKA;
e  a-— CTOpPOHBI KBaJpara,

®  I'—paauyc Kpyra.

BeiBecTr Ha SKpaH AWCIUIES HAMMCHOBAHHE W YMCIOBOC 3HAUCHHUE TUIOIIA-
11 GUTYphl ¢ MAKCUMAaJIbHOW TUIOIIABIO.

Bapuant 8. J[s otpe3koB @, b u C ompenennts, MOKHO JIM M3 HUX IO-
CTPOHUTEL TPEYTONBHUK W SBIACTCS JHM 3TOT TPEYTONBHUK IPSIMOYTOIBHBIM
(a, b, ¢ — uenbie uncna).

Bapuant 9. CocTaBuTh aIropuT™M W MPOTPaMMy, KOTOPBIE OTPEIESIOT,
MIPUHAUICKUT JIK TOUKA ¢ KoopAuHatamu (X, Y) K 3alITPHXOBAHHOW 001acTH,
n300paXKEHHOM Ha PUCYHKE.

y

| |
1 |
A a X

Bapuant 10. CocTaBuTh JIFOPUTM M MPOTPAMMY BBIYHCICHHS (YHKIIHN
f (X) mpu NPOU3BOIILHOM X:
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Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

ZSins—X, ecnu XSE;

F(x) = 2
X+1 i
—tg——, eciu X>—.
3 2

2

B Tex ciyuasx, KOrjia TaHT€HC HE UMEET 3HAYCHHH, BHIBECTH COOOIICHHE
«(YHKIHSA HE CYIIECTBYCT».

Bapuanr 11. Jlana ¢yHKIms f(X):\/; . IlpoBepbTe, uTO IUIA JIIOOBIX
MIPOM3BOJIHO BBIOPAHHBIX apryMeHTOB X; >0 u X, >0 mmeer mecto Hepa-

BEHCTBO f(xlzxzjz f(xl); fx)

Bapuanr 12. Jlana ¢yHkums Yy = X . Haiitn 3Hauenue ¢pynknum y

4x% +9x
[pU NPOU3BOJBHO 33JIaHHBIX 3HAYEHHUSAX apTyMEHTa X;, X, U Xg. Ha 3kpan
JIUCILIES BBIBECTH MUHUMAIBHOE 3HAYCHHE (DYHKIIUH.
Bapuanrt 13. CocTaBUTh JITOPUTM U MPOTPaMMy BBIYHCICHHS (QYHKIIMA
f (X) pu IPOM3BOIBHOM X:

§, eciu X<-2;
X
f(X)=<x*+4, ecu —-2<x<0
—, ecuu X > 0.
X" +1

Bapuanr 14. @ynkmus y =2+ \/E yobiBaeT Ha (—o0; 0,6) . Boibepure
NPOU3BOJIBHO TPH 3HAYEHMS apryMeHTa X; > X, > X3 M ybemurech, 4TO
FO0) > (%) > T(x).

Bapuant 15. Onpenenure 3HaK CIEAYIOMINX BEIPAKESHUH !

5t  5n, 5 , 5m
S|n—0037tg—ctg—

sinﬂcos 4“ g—ctg —E
7 11
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Bapunanr 16. CocTaBuTh aJTOPUTM U MPOTPaMMy, KOTOPBIE ONPENEISIoT,
NPUHAUICKUT JIK TOYKA C HEKOTOPHIMH KOOpAMHATaMH (X,Y) K 3allTpPHUXO-

BaHHOM 00J1acTH, N300pa)KEHHOW Ha PUCYHKE.

y

45

BapI/IaHT 17. OHpeZ[eJ'II/ITB MUHUMAJIBHOC 3HAUYCHUC CpCIU 3adaHHbIX
X1y X9, X3 B X4 .

Bapuanr 18. CoctaBuTh QJITOPUTM U MPOTPaMMy BBIYHCICHHS (YHKIIMU
f (X) mpu IPOU3BOIBHOM X:

Xs |1+X|, eciu 1<x<3;

f)=

sin2x

———, eciu X>3.
2+c0s 3x
Ilpu x <1 ¢yuxius f(X) He ompenencHa.

Bapuanr 19. CocTaBuTh anroputM M NporpamMMy BBIYHCIICHUS! 3HAUCHHUS
GbyHKIUH (CM. pUCYHOK) ITPHU MPOU3BOIEHOM 3HAYCHHH apryMEHTa X.

Bapuant 20. 3agaHel CTOPOHBI IBYX TpeyrojpHHKOB: (a;,b;,C;)

(a5, by, Cy) . OnpenennTs TPEYroNbHUK ¢ MAKCHMAIBHOMN ILIOIIABIO.

Bapuanr 21. CocTaBuTh QJITOPUTM M MPOTPaMMy BBIYHCICHHS (YHKIIMN
f (X) mpu IPOU3BOIBHOM X:
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Tema 3. [Ipoepammuposanue ancopummos pazeemeisioweics CmpyKmypbol

3X+1/|X 1|, eciu X< -2;

f(x)= M, eciy —-2<x<-1
2x+1

. 2 -
e ¥t ooy —1< x<1.

Ipu x >1 dyukuus f(X) He ompenenena.

Bapuant 22. CocTaBUTh alrOpUTM M HPOrpaMMy, KOTOPBIE MPOHU3BOMST

aHamM3 JUCKPUMHHAHTA KBaJPaTHOTO TpeXwieHa ax’ +bx+c wu BBIBOmAT
Ha DKpaH JUCIUIES OJHO U3 CICAYIOINUX COOOIIEHUIA:

®  «KOpHEH HeT»,
L] «KOPHH OJANHAKOBBLIE»,
®  KKOPHH Pa3HBIE».
Bapuant 23. CocTaBUTh ITOPUTM M MPOTpaMMy OIPEICIICHUS MUHH-
MaJIbHOTO 3HAYCHHS CPEIH TPEX MPOU3BONIBHO 3aTaHHBIX X1, X; H X3.
Bapuant 24. CocTaBUTh aITOPUTM M IPOrpaMMy, KOTOPBIE ONPEIesIoT,
NPUHAUICKUT JIH TOYKA C HEKOTOPBIMH KOOpAWHATaMH (X,Y) K 3aIITPHUXO-
BaHHOI 00J1aCTH, N300paKEHHOH Ha PUCYHKE.

v n

bl

£

[V

Bapuant 25. CoctaBuTh airopuTM W MPOTPaMMy BBIUHMCICHHUS (YHKIIHH
f(X) mpu IPOU3BOIBLHOM X:

(X+5)(x—6)
(x=2)(x+3)’

X +2x+4
x?—2x+1

eciu  X>1,75;
f(x)=
, ecmu X<175.

Touku pa3pbiBa UCKIIOUUTD.
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Tema 4. IPOT'PAMMUPOBAHUE
AJITOPUTMOB PA3BETBJISIIOIIIENACS
CTPYKTYPhBI C UCIIOJIB30BAHUEM
OIIEPATOPA BAPUAHTA

ITPUMEP COCTABJIEHUS ITIPOTPAMMBI

[TpumepoM, HUTIOCTPUPYIOIIMM TPHUMEHEHUE oreparopa BapHaHTa, MO-
KET CIIYKHUTh IIporpamMmMa BBIIIOJIHCHUSA CICAYIOIIETO 3a/IlaHuA.

CocTaBUTh MPOrpaMMy, MOJCIUPYIOIIYI0 paboTy MPOCTEHIIEro KallbKy-
nsiTopa, BhIMONHSIOMEro 4 apudmernyeckue onepanun. st BeIOopa omepa-
UM TIPETyCMOTPETH BBIBOJI MEHIO CJIEIYIOIIEro BUA:

BBeauTe HOMep onepanuu:

e cinoxenue 1
e  BpIUKWTAaHHE 2
e  yMHOXeHHe 3
e  JlelicHHE 4

Cxema alropuTMma penieHns JaHHOM 3a/aun npuBezeHa Ha puc. 4.1, 3xecs
BHAuayie BBOJSATCS 3HAYEHHUS JBYX omepaHaoB @ u b. 3arem mocie BbIBOjA
MPeTyCMOTPEHHOTO MEHIO MOJIb30BATEIb BBOJUT HOMEP TpeOyeMol orepaiin
k B nnamazone ot 1 10 4. B 3aBHCHMMOCTH OT 3HauYeHUS K MPOUCXOAUT BHIOOD
omneparopa, MPOM3BOJIIETO COOTBETCTBYIOLIYIO onepanuto. B ciydae, korna
3HaueHne K BBIXOIUT 3a JOMYCTUMBIH AMAIa30H, BBIBOAUTCS COOOIEHUE 00
ommbke. [Tociae KOPPEeKTHOTO BBIMTOMHEHHS BBIOPAHHOW OIEpaIldyl MPOWU3BO-
JIATCA BBIBOJ PE3yJbTaTa.

[Iporpamma pelieHus 3a1auu MPUBEACHA HUXKE.
Euenb: MOIENMpPOBaHue paboTH KaJbKyJISATOPA -
{ Hepemennre : a, b — onepannw;

{ Y — pesyJbTaT onepauun;
{ k — nomep onepauwum.
{llporpammucT: Homsaxos K.
{nara: 19 nHosabpa 2005 r.

N e e e e e

Program Calculator;
Var
a, b, k:integer;
y:real;
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Tema 4. [Ipoepammuposanue anecopummos pazeemeisiomeics CmpyKmypbol

1 2 3 4 else

B :
y=a+b y=a-b y=axh y=alb /oﬁﬁgga/

I

L |
Her Ja

Komnen

Puc. 4.1. Aneopumm mooenruposanusi KanbKyIAmopa

Begin {Calculator}
WriteLn(’Beenure nea uesneix umuciya a, b’);

Read(a,b);

WriteLn("Beenure nomep onepauym:"); {Meno}
WriteLn("- cnoxenue 1%);

WriteLn("- Boumranmne 2%);

WriteLn("- ymuHOXeHMe 37);

WriteLn("- znenenue 4%);

Read(k);

case k of {Onepatop Bapmanra}
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1: begin
y 1= a + b;
Write("Cymma uncen:"™)
end;
2: begin
y 1= a - b;
Write("PasuocTe umcen:™)
end;
3: begin
y = a * b;
Write("lpousseneure umces:")
end;
4: begin
y = a/b;
Write("YacTuoe umcen:®)
end
else
WriteLn("OumBounet HoMep omnepauym” )
end;
if (k >= 1) and (k <= 4)
then

WriteLn(y:8:2)
End. {Calculator}

3ATAHUSI

Bapuanr 1. Pazpaborare nmporpammy, KOTopasi BEIYUCISIET OJHY U3 (QyHK-
UM B YKa3aHHOW TOYKE.

Bun npocreiiniero meH:o:

BBenure Homep GopMyIIBL:

1)y=x

2) y = SQRT(x)

3) y = EXP(1/3*Ln(x))

4) y = SQRT(SQRT(x))

Bapuant 2. Pazpaborars mporpammy, KOTOpasi BBIBOJHUT Ha JKpaH JIHC-
Tuiest 3HaYeHus QYHKIHHN SiN t Py pa3IuYHbIX 3HAYCHUSIX apryMeHTa t.

Koo apeymenma 1 2 3 4 5
Cmpoka meHro sin (0) sin (Pi/6) |sin (Pi/4) sin (Pi/3) sin (Pi/2)
Boieooumas cmpoxa |0’ ‘1/2 ‘SQRT(2)/2’ |*SQRT(3)/2" |1’

Bapuanr 3. Pazpaborars nporpammy, KOTOpasi BBIYHCIISET 3HAYCHUE OJ1-
HOM W3 3a7aHHBIX (QYHKIMH B yKa3aHHOH TOYKeE.
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Bupn npocreiiiiero MeHo:
BeenuTe HOMEp QyHKITHH:

1) y = EXP(1)
2)y = EXP(2)
3)y = EXP(3)
4)y = EXP(4)

Bapuanr 4. Pazpaborars nporpamMmy, KOTOpas BBIBOJUT Ha JKpaH JIUC-

TuIes 3Ha4eHUsT (QYHKIMH COS t Mpy pa3nnvHbIX 3HAUEHHSX apryMeHTa t.

Koo apeymenma 1 2 3 4 5
Cmpoxa menio cos (0) cos (Pi/6)  |cos (Pi/4) |cos (Pi/3) |cos (Pi/2)
Buvigooumas cmpoka ‘r ‘SQRT(3)/2’|*'SQRT(2)/2*|*1/2’ ‘0

Bapuanr 5. Pazpaborars mporpammy, KOTOpasi BBIYHCISIET 3HAUYCHUE Of-

HOW M3 3aJaHHBIX (PYHKIIMH B yKa3aHHOH TOYKE.
Bun npocreiiiero MeHro:
Beemute Homep QyHKIHH:
1) y = SQRT(2)
3)y = SQRT(3)
1)y = SQRT(5)

Bapuant 6. Pa3paborats mporpammy, KOTOpas BBIBOAUT HAa JKpaH JAHWC-

IUIest COOOMIEHNE O 3HaUCHMAX (HYHKIMH tg t IpK pa3InyHBIX 3HAUCHUSX t.

Koo apeymenma 0 6 4 3 2
Cmpoxa menio tg (0) tg (Pi/6) tg (Pi/4) |tg (Pi/3) tg (Pi/2)
Buisooumas cmpoka ‘0’ ‘SQRT(3)/3” |1’ ‘SQRT(3)’ |“me cym.’

Bapuant 7. Pa3paborars mporpammy, KOTOpasi BEIYHCISIET 3HAUYCHUE Of-

HOW M3 337aHHbBIX (YHKIIMH B yKa3aHHOH TOYKeE.
Bupn npocreiiiiero MeHro:
Beeaute HOMep QyHKIMU:
11) y = SQRT(11)
12) y = SQRT(12)
13) y = SQRT(13)
14) y = SQRT(14)

BapuanT 8. Pa3paGorare mporpamMmy, KOTOpasi BBIBOAWT HA JKpaH [IHC-
TuTest Ha3BaHUe aHCAMOIIsl U3 HEKOTOPOTO YHCIIA UCTIONMHHUTEICH.

Bupn npocreiiiero MeHo:

BBeante HOMep aHcaMOms:

1) 2 yenoBeka ‘ayoT’

2) 3 uenoBeka ‘Tpno’
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3) 4 yenoseka ‘kBapret’
4) 5 yenoBek ‘KBUHTET’

Bapuanr 9. Pa3paborate nporpamMmy, KOTOpas BBIBOJUT Ha JKpaH JIUC-
TuIest cooOmIeHue o 3HaueHMAX QyHKIWH Ctg t mpu pasnmuuHbIX 3HaYeHUsX L.

Koo apeymenma 0 6 4 3 2
Cmpoka meHo ctg (0) ctg (Pi/6) |ctg (Pi/4) |ctg (Pi/3) |ctg (Pi/2)
Buisooumas cmpora ‘we cym.” |[‘SQRT(3)” |1’ *‘SQRT(3)/3’ |0’

Bapuanr 10. Pa3paborars mporpammy, KOTOpasi BEIBOJIUT Ha 3KpaH J(UC-
IUIesT COOTHOLIEHHE MEXTY CTapbIMH PYCCKHMMH MepaMH [UIMHBI U COBPEMEH-
HBIMH.

Bun npocreiiiero MeHro:

BBenute HOMEp MepHI JUTHHBL

1) munst “7,4676 kM’

2) Bepcra ‘1,068 kM’

3) caxenr  ‘2,1336 M’

4) apumn “0,7112 »’

5) pynr 730,48 cm’

6) mroiim ‘2,54 cm’

BapmanT 11. Pa3paboTate nporpammy, KOTOpasi BEIYUCIISET 3HAUEHUE OJ1-
HOM M3 3aaHHBIX (QYHKINH B yKa3aHHOH TOYKe.

Bun npocreiiniero MeH:o:

BBeaute HOMep QyHKIMU:

1y=x+1

2)y=x*x+1

)y =x*x*x+1

Bapuanr 12. Pa3paboraTths nporpaMmy, KOTopasi BHIBOJHMT Ha 3KpaH JHC-
TUIes COOOMIECHNMS O 3HAUCHISIX (DYHKIMM NP Pa3IMIHBIX 3HAYECHMSIX apTyMEHTa.

Bun npocreiimero MeHo:

BBeante HOMep QyHKINY:

2) y =sin (Pi/2)

3) y =sin (Pi/3)

4) y =sin (Pi/4)

Bapuanr 13. Pa3paboraTs nporpammy, KOTOpast BEIYUCISIET YUCIIO OaiTOB
B Kuutobaiite, Merabaiite u rurabaiire (COOTBETCTBEHHO 210 2% 230).

Bun npocreiiiiero MeHro:

BBenute cTeneHs 1BOMKH:
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10) kunoGauT
20) merabaiit
30) ruraGait

Bapuant 14. PazpaboTars nporpamMmy, KOTopasi BHIBOJHMT Ha KpaH IHC-
TUIesl COOOIIEHNS O 3HAYEHHH KPaTHOW NMPUCTABKH, UCIIOJIB3yeMON B METpHYe-
CKOIf cucreme.

Bun npocreiiiiero MeHo:

BenuTe HOMEp MPHUCTaBKU:

1) nexa 1E+1

2) rexTo 1E+2

3) Km0 1E+3

6) mera 1E+6

9) rura 1E+9

Bapuant 15. Pa3paboTats nporpaMmy, KOTopasi BEIYHCIISICT 3HAYCHUS OJ-
HOW U3 33aHHBIX (DYHKIIWIA PY YKa3aHHBIX 3HAYCHUAX.

Bun npocreiiiiero MeHro:

Beenute HOMEp QyHKIIH:

1)y=x
2) y = X*X
3) y = X*X*X

4) y = X*FX*X*X

Bapuant 16. Pa3zpaboraTs nmporpaMmy, KOTOpasi BBIBOAUT Ha 3KpaH JHC-
IUIes COOOIIEHNE O 3HAYCHUH TOFHON MPUCTABKH, HCIIOIB3yEeMO B METpHYE-
CKOM CHCTEME.

Bun npocreiiiero MeHro:

BBeaure myHKT MEHIO: BriBognMoe 3HaueHHE:
1) menn 1E-1
2) caHTH 1E-2
3) mMumH 1E-3
6) MUKpO 1E-6
9) HaHO 1E-9

BapmanT 17. Pa3zpaboraTs mporpaMmy, KOTOpasi BBIBOAWUT Ha dKpaH IHC-
IUIes] 3HAU€HHE €AMHUILB] JUIMHBI METPUUYECKOW CHCTEMBI, BRIOPAHHON € ITOMO-
LIbI0 IPOCTEHMILIEr0 MEHIO.

Bun npocreiiiiero MeHro:

BBeauTe myHKT MEHIO! BriBoamMoe 3HaueHue:

1) nexametp nexametp = 10 m

2) rekToMeTp rektomerp = 100 m
3) kumomerp kwiometp = 1 000 m
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4) Mupramerp mupuamerp = 10 000 m
5) merametp meramerp = 1 000 000 m

Bapuant 18. Pa3paboraTth nporpamMmy, KOTOpasi BEIYMCIISIET 3HAUECHHUE OJI-
HOM M3 3a7aHHBIX (QYHKIHMH B yKa3aHHOH TOYKe.

Bun npocreiiero MeH:o:

BBennte HOMEp QyHKINY:

1y=1/x

2) y = 1/(x*x)

3) y = L/(x*x*x)

Bapuanr 19. Pazpaborars nmporpammy, KOTOpasi BEIBOJIUT Ha 3KpaH JiUC-
Ij1esl 3Ha4eHus COS t pu pas3yInyHbIX 3HAYEHUSAX apryMeHTa t.

Koo apeymenma 1 2 3 4 5
Cmpoxka meHio cos (Pi/10) |cos (Pi/11) |cos (Pi/13) |cos (Pi/14) |cos (Pi/15)
Buwisooumas cmpoka |cos Pi/10 cos Pi/11 |cos Pi/13 |cos Pi/14 |cos Pi/15

Bapuanr 20. Pa3zpaboTarh nporpammy, KOTOpasi BHIYUCISIET 3HAYEHHE OJ1-
HOM M3 3a7aHHbBIX (QYHKIMH B yKa3aHHOH TOYKeE.

Bun npocreiiniero meH:o:

Bsenure Homep GyHKIMN:

1) y =sin(x)
2) y = c0s(x)
3)y =tg(x)

4)y =ctg (x)

5) y = 1/sin(X)

Bapuant 21. Pazpaborats mporpammy, KOTOpas BEIBOAHUT HA dKPaH JTUC-
TUIest 3HAYCHUE OTHOW M3 BEIOPAHHBIX CJIMHUIL Beca.
Bupn npocreiiiiero MeHo:

BBeaure HoMEp MyHKTa MEHIO: BriBogumoe 3HaueHue:

1) nerurpamm ar=01r

2) MIJLTATPaMM mr=0,001r

3) MHKpOTpaMM mkr = 0,000001 r
4) kapat k=02r

Bapuanr 22. Pa3zpaboTarh nporpamMmy, KOTOpasi BEIYUCIISIET 3HAYEHHE OJ1-
HOW M3 3aJJaHHBIX (QYHKINI B yKa3aHHOH TOUYKE.

Bun npocreiiiiero MeHro:

Bsenure Homep GyHKIMN:

1)y=x

2)y=2*x+1

)y =352+ 2*x + 1
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Tema 4. [Ipoepammuposanue anecopummos pazeemeisiomeics CmpyKmypbol

Bapuant 23. Pa3pabortath mporpaMmy, KOTOpash BBIYHCISICT 3HAYCHHE
CTOPOHBI PAaBHIIIBHOTO N-YTONBHHKA, BITMCAHHOTO B KPYT paxnycom R.

Bun npocreiiiero MeHro:

BBemute HOMEp ITyHKTa MEHIO:

3) A3 = R*SQRT(3)

4) A4 = R*SQRT(2)

5) A5 = SQRT( (5-SQRT(5) )/2)

6) A6 =R

Bapuant 24. Pa3pabortath mporpaMmy, KOTOpash BBIYHCISICT 3HAYCHHC
gricia ApXuMena T ¢ ITOMOIIBI0 PAa3UYHBIX TPUOIIDKEHHH, MCIIONB3YEMBIX
B MaTeMaTHKe.

Bun npocreiiiero MeHro:

BenuTe HOMEp MPHONKESHHUS:

1) Pi = SQRT(10) (Kurait)
2) Pi=((3+10/71) + (3+1/7))/2 (Apxumen)
3) Pi = 3,1415926535... (Tpancmstop IMackans)

Bapwuant 25. Pazpaborars nmporpammy, KOTopast BBIYACIISICT 3HAYCHUE O1-
HOW M3 33JaHHBIX (PYHKIMI B yKa3aHHOH TOUYKE.

Bun npocreiiiero MeHo:

Beenute HOMEp QyHKITHH:

1)y =sinx

2) y = oS X

3)y=tgx

4) y = ctg X

KOHTPOJILHBIE 3A TAHUSI

IIpu BemOTHEHNN TporpaMMbl HA DBM HcXoIHBIE JaHHBIE BHIOpATH Ta-
KM 00pa3oM, 9TOOBI MOTY9UTh PE3YIIBTATHI 110 KHKION N3 BETBEN MPOTrPaMMBI.

BapuanTt 1. CoctaBuTh pOrpaMmy BbIUMCIICHUS 3HAYCHUH QYHKIMN

Xz -3-3n-x npu x<0;

y= (x2+3)2—\/0,5n+x npu 0<x<L;

2
X(X +3)+|n(7'c+ X) npu x>1.
Bapuant 2. Jlausl Tpu umcia a, b, ¢. Eciu xoTst ObI 0JJHO M3 HUX PAaBHO
Hymo ¢ norpemHocTbio € =0,01, TO BEIUMCIUTL CYMMY 3THUX YHCEN, B MPO-

TUBHOM CJIy4ac — UX IMPOU3BCIACHUC.
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BapuanTt 3. CocTaBuUTb IPOrpaMMy BBIYHCIEHHS 3HAYEHHS DYHKIMN
sinx+2 npuk=3umk=5;
y={cos x> npu k= 20;
tg x+sin®x  npu k =10 wm k =15.
B ocTaibHBIX CiTy4yasx 3HAYEHHE Y HE ONPEAEIEHO.

Bapuanr 4. CocraBuTh nporpamMMmy BBIYHCICHUS 3HAaUeHUH (YHKIMH, 3a-
JTaHHOU TPpa(h)MKOM IPH NPOU3BOJILHOM 3HAUCHUH X.

y

45°

0

Bapuanr 5. Jlansr otpesku A, B, C. CoctaButh nporpammy Juis onpeene-
HUst 1) BOBMOXKHOCTH TIOCTPOSHHUS U3 ITHX OTPE3KOB TPEYTONbHHUKA, 2) PABHO-
CTOPOHHOCTHU THOCTPOCHHOI'0 TPCYTOJbHUKA M K NE€YaTh COOTBECTCTBYIOUICTO
COOOIIEHHSI.

Bapuant 6. OnpenenuTs, MpUHALISKAT I Touka M(X, Y) 1i1s 3armTpuxo-
BaHHOM 00JIaCTH.

-1 0‘ X

Bapuant 7. CocTaBuTh NporpaMMy BBIYHCIICHHS 3HAUCHUH (QyHKINU

sin x +tg?x
3,5¢c0s X
cos(x/3)

sin x +tg%x

npu -~ < x <X
Py 2’

T
npu5<x<n.

B ocTanpHBIX CIy4Yasx 3HAYCHHUC Y pAaBHO HYIIIO.

BapuanT 8. Jlans! Tpu uucia a, b, ¢. CocTaBUTh IPOrpaMMy HaXOXKICHUS
3HAYECHUs MHUHHMAJBHOTO OTKJIIOHEHHUS KaXIOr0 M3 HHUX OT HX CPEIHEro
apudmernaeckoro. J[aHHBIE BRIOPATh MPOU3BOIIBHO.
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Tema 4. [Ipoepammuposanue anecopummos pazeemeisiomeics CmpyKmypbol

BapuanTt 9. JlaHbl TP HETBIX TOMOKUATENBHBIX YHCTa a, b, ¢. Haiitu octa-
TOK K oT fenenus Ha 3 BenuauHbl M:

a+b?
M = ;
C
BBIUMCIIUTE 3HAYEHHE QYHKIMH
eMC mpuk=1

y = In(a/b) npu k =0;

‘(a+b)2 +C‘ npuk =2.

Bapuant 10. CocraButh mporpaMmmy, TEIaTAOILYI0 OJHO U3 CIEAYIOMINX
COOOIIECHHUI:

e  «KopHU NeHCTBUTENBHBIE U PABHBIEY;

e  «KopHu neficTBUTENBHBIE U pa3InYHbIEY;

e  «KopHu MHUMBIEY,

B 3aBHCUMOCTH OT BHJa KOPHEH KBaJPaTHOTO ypaBHEHHUS

ax? +bx+c=0. [Ipuasats a,b,c=0.

Bapuant 11. Onpeaenuts, NpUHAUIEKUT JId Touka A(X, Y) K 3alITpUXO-
BaHHOM 00JIaCTH.
.Y
1

-1

Bapuanr 12. CoctaBuTh nporpaMmy BBIYHCIIEHHS 3Ha4eHHUs (QyHKINH, 3a-
JTaHHOH TpahUKOM, ITPY MIPOU3BOIBHOM 3HAYCHUH X.

y
1
4M\/(450
-n/2 0 n/2 X
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Cbopnux npumepog u 3a0ay no npoepammupo8anHuIo

Bapnant 13. CocTaBuTh IporpamMMy BEIYHCICHUS 3HAUCHHS (QYHKIINN

1-e®sin(ax+b) nmpu x>mx;
y=11-e®(ax+b) npu -n<x<m
1-(e™+e™) mpu x<-m,

rae X =ab®—sinb*>+mb.

Bapuant 14. [lansr Tpu uncna A, B, C. Ecmu Bce uncna moNoXATENBHB,
Beraucuts Z = A + B + C, eciu Bce orpunarensusl — Z = (A + B)*C, B mpo-
TUBHOM ciydae Z = ABC.

Bapuant 15. CoctaButh mnporpammy mpeoOpa3oBaHMs BEIIECTBEHHOTO
Bektopa X (X1, X2, x3) mo mpaBmiy: ecinu X1 < X2 < X3, TO BceM KOMIIOHEHTaM
MPUCBOUTH 3HAYCHHUE HAWUOOJNBINCH M3 HUX x3, ecinu X1 > X2 > X3, TO BEKTOp
OCTaBUTH 0e3 M3MCHEHUS, B MPOTHBHOM CJIy4ae BCE KOMIIOHCHTHI 3aMCHHTH
WX KBaJ[paTaMH.

Bapuanr 16. CocTaBuTh porpamMmy Jist BRIYUCICHUS (DyHKIIUH

sinl, 25+ tgx + X

a=cos 5
2tg°x

o-T npu T/2<m<3n/b;
e X=
o+1 npu -3n/d<o<-m/2.

B ocranbubix ciay4asx npussars a = 0. J{71s npocyera 3HaueHHE ® BHIOpATh
MIPOU3BOJILHO.

Bapuant 17. CocTaBuTh IporpaMmy BBIUHCIICHHS 3HAUCHUH (YHKIHH, 3a-
IaHHOH rpadukoM. 3HaUeHHE X B3STH MIPOU3BOIBHO.

y

R

0 1 2 X

Bapwuant 18. Jlansr Tpu uncna a, b, ¢. CoctaBuTh mporpaMmy BbIYUCICHHS
SKCTIOHEHTHI YHCIIa, 3HAYEHHE KOTOPOTO OJIFKE BCETO K 3HAUCHUIO (QYHKIINU

_ tg(n+h)+cosa
"~ In(c+2)
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Tema 4. [Ipoepammuposanue anecopummos pazeemeisiomeics CmpyKmypbol

Bapuant 19. Onpegenuts NpuUHAIISKHOCTh Touku B(X, Y) k 3amTpuxo-
BaHHOH 00JIaCTH.

0 1 2 3 X

Bapuant 20. lanbl npousBonbHble oTpe3ku &, b, ¢ u d. CoctaButs mpo-
rpaMMy OIIpeJeNIeHNs] BO3MOXXHOCTH ITIOCTPOCHHUSI M3 HUX MapajulesiorpamMma
U IIeYaTy COOTBETCTBYIOIIETO COOOIICHUS.

Bapuant 21. CoctaBUTh NpOrpaMMy BBIYMCIICHHUS 3HAUeHUsT (DYHKIUH, 3a-
JTaHHOH rpa)MKOM MPH NPOU3BOJILHOM 3HAUCHUH X.

45°

| 0 1 X

Bapwuant 22. Jlausl Tpu uucna a, b, ¢. CocTaButh IporpaMmy Ompezerne-
HUsI, SIBJISIOTCS JIM OHHM TdaropoBbiMu uuciamu. [laHHbIE BBIOpaTh MPOM3-
BOJIBHO.

Bapuant 23. CocTaBuTh NporpaMMy BBIYHMCIECHUS 3HAYSHUS (QYHKIMH, 3a-
JTaHHOH TpahMKOM, ITPU MPOU3BOIBHOM 3HAYECHUH X.

1AY

45° 45°

-1 0 1 X

Bapuanr 24. CoctaBuTh porpamMMy ISl BRIYUCICHUS (PyHKIUH

y=In sin0, 25+ tgx + X
tg’x

ompenenuB 00JacTh ee cymecTBoBaHUA. [l mpocdera 3HaYeHUE X BBIOpATh
IIPOU3BOJIEHO.

Bapuant 25. Jlanbsl npousBonbHbIe 0Tpe3ku &, b, ¢ u d. CoctaButs mpo-
rpaMMy OTIPEJETICHUS] BO3MOXKHOCTH ITOCTPOEHHS N3 HUX TEOMETPUIECKON u-
TYpBI ¥ [1€9aTH COOOIIEHNUS O ee THUIIE.
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Tema 5. TABYJIMPOBAHUE ®YHKIIUI
C UCHIOJIB3OBAHUEM HNUKINYECKHUX
AJI'OPUTMOB C ITIOCTYCJIOBHUEM

ITPUMEP COCTABJIEHUS TPOTPAMMBI

ITycts HEOOX0omuMoO mpoTabymupoBars (yHkimioo f(X), T. €. HOITyInuTH
TabNuIly ee 3HAYCHHWi, 3afaHHy0 rpadukom (puc. 5.1), Ha oTpeske [XO,Xn]

C MOCTOSIHHBIM 1rarom h, .

Puc. 5.1. I'paghux ¢pynxyuu

I[J'IH BBIUMCIICHUS 3HAUYCHHH q)yHKIII/II/I HCO6XO,Z[I/IMO MnNpeACTaBUTL €€
B aHAJIMTUYECKOM BHUJE:

3, ecu X<-1
f(X)=4-X+2, ecmu -1<Xx<2;
1,5x-3, eciu x=2

1 00ecrieunTh U3MEHEHHE €€ apryMeHTa X OT Ha4albHOTO 3HaYeHUs X, IO KO-
HEYHOro X, c¢ maroMm h,mo ¢opmymne X =X+ h, . [lepen Bxonom B uuKI ap-
TYMEHTY X HEOOXOAMMO NPUCBOMTH €ro HauajlbHOE 3Ha4eHHe X,. [ obec-

TIEYCHNA BO3MOKHOCTU MMOBTOPHOI'O BBIMIOJIHCHUA TCJIa HMUKJIa U ITPEKpaIIc-
HUA €0 BBINOJIHCHUA TEKYHICC 3HAYCHHUE apTyMEHTa JOJDKHO CPAaBHUBATHCHA
C IPaBOM TpaHMICH 3aJaHHOTO WHTEpBana X, . Bo m30ekaHnme BO3MOKHBIX

omHrOOK OKPYTJICHUS MPaBylO IPAHUIly MHTEPBaJA LIEIECO00Pa3HO yBEIHIUTh
Ha Benu4uHy mosymiara h, /2 . JIns Kakaoro 3Ha4YeHUsS apryMEHTa BBIYHCIIS-
ercs (QYHKIMS W MPOU3BOJUTCS BBIBOJ TEKyIIMX 3HaueHMH. Torma cxema an-
roput™a OyJeT UMeTh BUJ, NpeCcTaBIeHHBIH Ha puc. 5.2. Huwke npuBomurcs
TEKCT MPOTPaAMMBI.
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Tema 5. Tabynuposanue ¢ynxyuii ¢ Ucnoab308aAHUEM YUKTUYECKUX ANCOPUMMO8

Haugamo

Brruncnenue
3HAYCHUH

y=fk)

BeBOIt ~ ¢
X,y

x:=x+h,

Puc. 5.2. Cxema arcopumma madynuposanus QyHKyuu

{
{Uens: Tabymmposaure Qyuxuym Y=F(X) c

{ MOMOWBH — ONepaTopa LMKIA C

{ [IOCTYCJIOBMEM -

{llepemennrie :

{ X —aprymeHnT byHKUUM;

{ X0, XN — HavanbHOE M KOHEYHOE 3HaJYeHUA
{ hx — wmar usmenenwus.

{Iporpammucr: d®emopos ®.0.

{dara nanmcauma: 21 nosabpsa 2005 r.

{****************************************

N o e e e ey e e g e
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Program Tab;
Var
hx,x,x0,xn,y:real;
Begin {Tab}
{BBon u 3x0-meyaTb MCXOIHEIX NaHHEIX }
Write("x0=");
Read(x0);
Write("hx=");
Read(hx);
Write("xn=");
Read(xn);
WriteLn(*X0=",x0," HX=",hx," XN=",xn);
{Tabynuposaumre obyHxuMU }
X:=x0;
repeat {uauvano umuxna}
if x<=-1
then
y:=3
else if x<2
then
yI=-X+2
else
y:=1.5*x-3;
WriteLn("X=",x," Y=",y);
X:=x+hx
until x>xn+hx/2 {xoneu umxna}
End. {Tab}

3ATAHUSI

Jna Bcex BapuaHTOB 3afaHuil pa3paboTaTh aNTOPUTM U MPOTPAMMY,
HUMEIOLIUX CTPYKTYPY IMKJIA C ITOCTYCIIOBHEM M OCYIIECTBIISIFOLINX Ta0yInupo-
BaHME 33/IaHHOHW (DYHKIMM NPU M3MEHEHUH apryMeHTa X OT HayaJlbHOTO 3Ha-
YeHWsI X, [0 KOHEYHOrO 3HAYCHHs X, C MOCTOSHHBIM ImaroM h,, T.e.

X=%,(h )X, .
B kxaxmom u3 BapraHTOB MaHa crioxHas pyHkmust () .

Bapwuanr 1.
2X+4, ecmu —-2<x<-1,

f(x)=42x*, ecu -1<x<I;
—2X+2, ecmu l<x<2.

Ilpu x<-2 u x>2 ¢yskuusa f(X) He ompenencHa.
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Tema 5. Tabynuposanue ¢ynxyuii ¢ Ucnoab308anUeM YUKIUYECKUX AN2OPUMMO8

Bapmuanr 2.
1, ecmu xX<-1

f(x)= 2x* =1, ecu -1<x<I

X*, ecu 1l<x<2.

Ilpu x> 2 ¢yukius f(X) He ompeneneHa.

Bapuanr 3.
2sin—, ecmu X<—;
f(x)=
X X+
Etg—, eciu  X>—

B Tex ClIydasx, Koraa TaHICHC HC UMCCT 3Ha‘leHHI>i, BBEIBCCTH COO6H_ICHI/IC

«(yHKIUS HE CYIIECTBYET».

Bapmuasnr 4.
y y =f{x}
E -3 - 1 X
BapuaHnt 5.
y v = f(x)
L
[
[
i
2 2 | 4 X
Bapmuasnr 6.
8
—, ecmu X<=2;
X
f(X)=1x*+4, eciu —2<x<0
S, eciu  X> 0.
X +1
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapwuanr 7.

§.3l|1+x|, eciu 1<x<3;

sin2x
2+ 053X

f(x)=

, ecau X>3.

Ipu x <1 ¢yukims f(X) He ompenencHa.

Bapuanr 8.

y=fx)

Bapuanr 9.

3X+J|X 1|, eciu X< -2,

£(x) = smx+cosx, ccm —2<x-15:
2x+1

—3x2+2x-1

e , ecmu —-1<x<l1.

IMpu apyrux 3naueHusx X pyukims f (X) He ompenmencHa.

Bapuanr 10.

(x+5)(x—6)
(x=2)(x+3)’
X2 +2x+4
x> —2x+1

eciu  X>1,75;
f(x)=

, ecmu X<1,75.

Touknu pa3pbiBa UCKIIFOYHNTD.

BapmanT 11.
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Tema 5. Tabynuposanue hyHKyuil ¢ UCNOTL30BAHUEM YUKTUYECKUX ATIOPUNMOG

Bapwuanr 12.
2x+1

, ecau X<-=1L
f(X)=42-%*, ecu -1<x<2
-3, eciu X=2.
Bapuanr 13.
. X T
2sin—, ecmu X<—;
2 2

f(x)= gawm,emu gsxgm

SINX+COSX, eciu X>T

Bapuanr 14.
2|x|-1

fx)=4 X3
(9 3x+5

1+2x

, ecau X<2;

, ecmu 2<X<4.

Ilpu x>4 dyuxuus f(X) He ompeneneHa.

Bapmuanr 15.
ZSlnz(——ij, eem —S<x<-T.
2 4
1-cos2x T b
f(X)=————, ectu ——<X<—-—;
sin2x 4 8
L, ecnu —ESXSO.
2+ COS X 8

I[Mpu apyrux 3HaueHusx X yukius f (X) He ompeneneHa.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

BapwuanT 16.
y napagonsl y="1(x)
4
2 0 2 4 5 6 8 x
Bapuanr 17.
| x|, ecu |X[I£1
f(X)=4x*, ecm 1<Xx[<2;
4 npu Opyeux X
BapuanT 18.

X%, ecm X<

f(X)=<+X+1, eciu 1<X<3;
sinx, ecm 3<x<b.

ITpu x>5 dyskuus f(X) He ompeneneHa.

Bapuanr 19.

y y = f{x)

Bapuanr 20.
X, ecmu 0<x<1;
f(X)=4x*, ecm 1<x<2

\/;, eciu 2<X<3.

IMpu apyrux 3HaueHusx X pyukims f (X) He ompenmencHa.



Tema 5. Tabynuposanue ¢ynxyuii ¢ Ucnoab308anUeM YUKIUYECKUX AN2OPUMMO8

Bapmuanr 21.
3 2 _
£(x) = 32x +2X°+4x-5 .
(X*=9)(x+2)(x-1)

Touku paspeiBa GyHkimn f (X) HCKITHOUHTE.

Bapuanr 22.
. X T T
sin=, ecm —-—<X<-=;
2 2 2
f(x)= 30033x, ecau gSXSTE;

. 3
SINX+COSX, ecau T< X<ETE.

I[Mpu apyrux 3HaueHusx X yukmus f (X) He ompeneneHa.

Bapuanr 23.
Y y = fix)
2
| I
| !
3 10 1 3 x
Bapuanr 24.

§4|1+X|, eciu 0<x<1;

sin 2x

——— ecmu X>1.
sin X +sin 3x

ITpu x <0 ¢yukus f(X) He ompeneneHa.

Bapmuanr 25.

ax

sin(ax+b) npu x>m;
(ax+b) nmpu-n<x<m

1-e
f(x)=11-e™
1-(e™+e™) npux<-n,

rme X =ab® —sinb?+mb .
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Tema 6. IPOEKTUPOBAHUE AJI'OPUTMOB
U ITPOI'PAMM C HCITIOJIb30OBAHHUEM IIUKJIA
C ITIPEAYCJIOBUEM. OBPABOTKA ®YHKIIUHN

ITPUMEP COCTABJIEHUS TPOTPAMMBI

ITycrp 3Hauenust (yskumii f;(X) =2 +ﬂ u fy(x)= cosisini
cos2x +1 3 4

3aJaHbl B TOUKax X = Xq(hy )X, . Onpenenuts, Opyu KaKOM X PacCTOSHHE MEX-
oy fi(x) u f,(X) MmakcumaibHo.

Jst peanu3zanuu TaHHOTO aNTrOPUTMA MPEAIONIOKHUM, YTO MaKCUMaJIbHOE
paccrosiHue MeXIy QYHKIMAMH O, UMEET MECTO B HAYaIBHOH TOUKE X .

3areM, U3MeHAA B IIWKJIE 3HAYCHUE apryMEeHTa X, OyeM OMpeNeNaTh TeKYIIyIo
pasHocth (yHKumit d U cpaBHuBath ee ¢ 0, . Ecou Tekymiee 3xauenue d

okaxxercs 6omibie d,,, , TO IMEHHO OHO M OyIeT HPHHSITO B KAYECTBE MAKCH-

manpHOTO. Ilocne 3aBCPUICHUA [HKJIa BBIBCJICM 3HAYCHHUE MaKCHUMaJIbHOM pas-
HOCTH H €€ KOOPIHHATY X,y (pHC. 6.1).

TexcT mporpamMmel OyIeT UMETh CIETYFOITHI BH;
{******************************************

{llenp: HaxoxIeHME MaKCUMAJbHOTO OTKJIOHEHMS
{ OBYyX OYHKLMII
{llepemennre :
{ X —aprymenrt byHkuMN]
{ X0, Xn — HavajbHOE M KOHEUHOE SHAUYCHMA]
{ hx — war usmenenwus;
{ dmax, d — makcumasbHOE U TeKylee
{ OTKJIOHEHMA OQYyHKLMIA;
{ xmax — nosioxeHVe MaKCUMyMa -
{lonnporpammvei: 1, 2 — zanmanuwoe byHKUMKM
{lporpammucT: Cronb6os B.d.
{dara nanucauma: 28 noabpsa 2005 r.
{******************************************
Program Lab6;
Var
d, dmax, hx, x, x0, xmax, xn:real;
Function fl(x:real):real;
begin{fl}
fl := 2 + sin(3*x)/(cos(2*x) + 1)
end;{f1}

S e ey e eyl e e eyl e e o e

54



Tema 6. Hpoekmupoeanue ancopummos u npoecpamm ¢ UCnoib3oeanuem yukia

d, =f,0- £,
>

d="f(x)-£(x)

Puc. 6.1. AfzeopumM NOoUCKa MAaKCumaibHO20 OMKIOHEeHUA

Function f2(x:real):real;
begin{f2}
2 = cos(X/3)*sin(x/4)
end;{f2}
Begin {Labé6}

{BBOon ¥ 3x0-MeuYaTbL MCXOIHBIX IAHHEIX}
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

WriteLn(“Beenure npenmess ¥ war usMeHeHus X );
Read(x0, xn, hx);
WriteLn(“x0=",x0:6:2,“ xn=",xn:6:2,“ hx=7,hx:5:2);
{Muunmanmsaums nepeMeHHHX y
X = XO0;
Xmax = X;
dmax = f1(x) — f2(X);
while x < xn + hx/2 do {Hauano umkna}
begin
{Horck MaxcyMManbHOTO OTKJIOHEHUS}
d := f1(x) — f2(xX);
if d > dmax
then

end; {Konen uwuxma}
WriteLn(“MakcumanbHas paszHocTb OyHxumit -, dmax,
“B Touke X=7, Xmax:6:2)
End.{Lab6}

3ATAHUSA

.3
Bapuanr 1. 3unauenus ¢ynkuuu f(X)= ZSInZX OIIpe/IeIeHbl TIPH pa3-
JMUYHBIX 3HaYCHHAX aprymenrta X = Xg(h,)X,. Onpemenuts KOOpaHHATH TOY-
ku (X; (X)), xoTopas 67mKke BCero pacroiokeHa K Havyary KOOpIHHAT, T. €.
k Touke (0;0) .
o . X
BapuanT 2. 3nauenus ¢yukimit f,(X)=2+sin3x n f,(x) = COSE orpe-
nenensl B Toukax X = Xg(h,)X, . Onpenenurs, mpu KakoM X pacCTOSHHE Me-
xay f(X) u f,(X) MuUHEMAaNBHO.
1 . X
Bapuantr 3. 3nHauenust ¢ynkumn f(X) = E+5m5 OTIpEZIeTICHbl  TIPU

X =Xg(h,)X,. Onpenenurs, ckonpko 3nadeHuil ¢pynkuuu f(X) mpu 3aman-
HBIX X SIBJSIFOTCSI OTPHIATENHHBIME M CKOJIBKO TIOJI0KHUTEIBHBIMU.
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Tema 6. [Ipoexmuposanue aneopummos u npoespamm ¢ UCHOIb30BAHUEM YUKIA

BapuanTt 4. 3nauenus ¢ynakumu f(X) =sin(x)+cos(X) ompeneneHsl IpH
X = Xy (hy )X, . Onpenenuts, ckoibko 3HaueHUH Gynkumu f(X) mpuHagIe)UT

K OKPY>XHOCTH PaauycoM R , IIEHTp KOTOPO# pacrosoxeH B Touke (a;b) .

Bapuant 5. 3mauenns ¢ymkmmm f(X)=3x*+2x+1 ompeneneHsl mpu
X = Xy (hy )X, . Onpenenuts, ckonbko Touek GyHknun f(X) mpu 3amaHHBIX X
PpacrIiosIoKeHbl BhIIIe MpssMOn Y = X+3 .

Bapuant 6. 3Hauenus ¢ymkimm f(X)=Xx? +2X—3 ompeneneHs npu
X =Xy (hy )X, . Onpenenuts 3HaueHne HYHKIHH, KOTOPOE GIIIKE BCETO PacIo-
JIOKEHO K TOYKe ¢ KoopauHaTtaMu (X;; Yq) . 3Ha4eHHs Xg, hy, X, X{, ¥; 3a7aTh
MPOU3BOJIEHO.

Bapuant 7. 3Hauenus ¢ynkumit f(x) =3+ sinzg n f(x)=1+ coszg
ompeneNneHsl B Toukax X = Xg(hy )X, . Onpenenuts, Ipyu KakoM X paccTOsTHUE
mexny fi(X) u f,(X) makcumansHo.

X

Bapuant 8. 3uauenus ¢yukuum f(X) :0,348+COSZ OTIpeIENICHBI TIPH
X =Xy (hy )X, . Ompenennts, ckonbko 3HaueHHH (yHKmum f(X) mpu 3aman-
HBIX X PACIOJIOKEHBI BhIIIE U HIDKe mpsmoit Y = 0,555.

. X

Bapuant 9. 3nauenus ¢ynkumii fi(X)=25+sindx u f,(x)= 2COS§

ompeneneHsl B Toukax X = Xq(hy )X, . Haiitu cpenHee 3HaueHHE PacCTOSHUS

mexny fi(X) u f,(X) B3amaHHBIX TOUKax.

Bapuaur 10. 3uauenus o¢yukuum f(X)=SinX 3amaHel B TOUYKax
X =Xy (hy )X, . Ompenenuts konmuecTBo Touek ¢yukiuu f(X), pacmonoxen-
HBIX Mexay mpsmeiMu Y = 0,5 n y=-0,5.

Bapuantr 11. 3navenuss ¢ynxknum f(X) =COSX 3amaHbl B TOYKax
X =X, (h,)x, . Onpenenuts KommdecTBo Touek Qpynknuu f(X), pacmonoxeH-
HBIX BbIIIe npsimoit Y = 0,5 u Hioke npsimoit Y = —0,5.

Bapuanr 12. 3nHavenus ¢yHKIMN f(X):ZCOS%X 3aJaHbl B TOYKax

X =Xy(hy)X,. Onpenenuts cpeaHee 3HAYCHUE IOJIOKUTECIBHBIX 3HAUCHUH
¢byukmu ().
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapuant 13. 3Hauenust ¢ynxummn f(X)=X? +2X+2 3a7aHbl B TOYKAX
X = Xg(h,)X, . Onpenenurs xomudecTBo Touek Gyukimu f(X), pacmonoxeH-
HBIX OT BepIIMHBI Mapaboibl HA pAcCTOSHHM HE MCHee a. 3HaueHHs
Xg, Ny, X, @ 3371aTb IPOU3BOIIBHO.

Bapnanr 14. OnpexenuTs I0MaAb 3aITPUXOBAHHON 00macT i QyHK-

X
man f(X) = ECOS3X TIPH 33/IAHHBIX TIPOM3BOIBHBIX Xg, Ny, X, .

%\\ F(x)

RN

W\
W\

Bapuant 15. 3mauenus dymkmmit f,(X) =3 +2x* +x+5 u f,(X) =
=2x>—4x* +2x-5 onpenenens B Toukax X = Xy(h,)X,. Onpenenuts mu-

HUMAaIbHOE U MaKCHMallbHOE paccTosiHue Mexay ¢yHkuusmu fi(x) u f,(X)

B 3aJIaHHBIX TOYKax.

Bapuanr 16. 3nauenus ¢yHKIMH fl(x)=XT+1COS% n f,(x)=

X+2 . X
:_sz ompezeneHsl B Toukax X = Xq(hy )X, . Onpenenurs paccrosiHue

MEXIy MakCUManbHbIMH 3HaueHussMH QyHkiuid fi(X) u f,(x) .

Bapuant 17. 3nauenns GyHKumn f(x)=4x>—3x? +2x—1 ONpEIeseHbl B
Toukax X = Xg(hy)X, . Onpenenurs paccTosHIE MEXIY MAKCHMAIBHBIM M MH-
HUMaJIbHBIM 3HaueHUsIMA QyHKImu f (X) .

Bapuant 18. 3nauenus dymxmmit f(X) =4x°+x-3 u f,(x)=8x"+
+x%>+2X—4 ompenenens B Toukax X = Xo(h,)X,. Onpenenuts paccrosHme

MEXIy MUHUMaIbHBIMU 3HaYeHns MU GyHkimit (X)) u f,(X).
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Tema 6. [Ipoexmuposanue aneopummos u npoespamm ¢ UCHOIb30BAHUEM YUKIA

Bapuanr 19. 3nauenus ¢ynkiuu f(X) =2sin [%+ O,SJ OTIpe/IeTICHBI

B Toukax X =X,(h,)x,. Onpenenurs cpenHee 3HaYEHHE JUIS OTPULATEIBHBIX

sHadenunit pyukipn f (X) .

Bapwuanr 20. 3uauennst gpynkin f (X) = sin(X) +cos(X) omnpemeneHs! mpu
X =X (hy)X,. Onpenenurs MUHUMaIBHOE 3HAYCHHE CPEIU MOJIOKHTEIbHBIX

3HayeHnd GpyHkmn f(X) .

Sin3X +C0s2X

BapuanT 21. 3nauenns ¢pynkuun f (x) = 5 3a71aHbl B TOYKAX
X

+1
X = Xo(hy )X, . Onpenenurs uncio Touek ¢pyuxumn f(X), 3HAUCHHS KOTOPBIX

NPEBOCXOAT BenmmuuHy b = 2,345.

Bapuant 22. 3nauenns dynkuun f(X) = x* + x* + X —3 3amaHBl B TOUKax
X =X, (h,)x, . Onpenenuts cpegHee 3HAYCHUE IS 3aaHHBIX 3HAYCHUH (YHK-
. f(X).
Bapuanr 23. 3navenns ¢ynkumi  f(X) =sin(3x+1), f,(X)=
1 x 1
= _COS(EJrgj u f,(X) = x* +x+1 3amanml B Toukax X = X,(h,)x, . Onpene-
JWTH MakcUMaibHbIe 3HaueHns Gynxmuit f(X), f,(x) u f,(x) .

Bapuant 24. 3uauenms dynkmum  f(X) =3x" +2x* —3x* =3  3anaumbI
B ToUKax X = X,(Nn, )X, . Onpenenuts, kakux 3HaueHuil pyHxmun f(X) OGoms-

e, MOJOKUTCIIbHBIX WIW OTPHUIATCIIbHbIX.

. X X
Bapuanr 25. 3unauenus ¢pynkipm f (X) :35|n§+20055 3a/laHbl B TOY-

Kax X=X,(h,)X,. Onpenenurs MakcHUMajlbHO€ M MHHHMAJIbHOE 3HAYCHHMS

¢byukmn ().
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Tema 7. OBPABOTKA YUCJIOBBIX TAHHBIX

ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

kmax:O
n=0

n=n+l
k =x mod 10

Her Ha
kma)( = k
¢ ]

x =xdiv 10

Puc. 7.1. Cxema ancopumma
obpabomku uucia

IlycTh 3aaHO HEKOTOPOE IIEJI0E HATy-
pasbHOe gmcio X tuma longint. Heo6xomu-
MO OTNpEETuTh 3HAYEHHE MAKCHMAabHOM
UGPHI 1 00IIIee KOTHYECTBO HUppP YuCa.

Il perieHust TaHHOM 3amadn HE00XO-
JIIMO TIOCJIEJIOBATEIBHO BBIACISATD [TUPPHI
33JJaHHOTO YKCJIa M CPAaBHHUBATh UX MEXKIY
co0oi1 10 Tex mop, NoKa He OyAeT mosrydeHa
camas crtapmas nudpa. [Ipu 3TOM Ha Kax-
JIOM IIare ajropurMa JOJDKEH YBEIH4H-
BaThCs CUCTYMK KOJMUECTBA HUGp uucia N .
Kaxxnast BeigesieHHass nudpa cpaBHUBACTCS
C TPEAbIAYIIMMH U BBIOMPAETCS MAaKCH-
MalibHas U3 Hux. Cxema ajiroputMma mpej-
cTaBieHa Ha puc. 7.1.

3neck i onpenaeneHus uGphl M-
mIero paspsga K wucrmosib3yercs oreparnms
MOJYYEHHs] OCTaTKa OT LEJOYHCICHHOTO
Jenenuns: Ha ocHoBanue 10 gecsTUYHOM cuc-
TEMBI CUUCIICHUS — oneparus Mmod. 3ateMm ¢
MIOMOIIBIO OTIEPAIMH [ETIOYHCICHHOTO Jie-
nenus div orGpaceiBaeTcs Miaamas udpa,
M HCXOJIHOE YHCIO X yMeHblmaetcs B 10 pas.
[Tocne 4ero ocymiecTBIsIETCS TEpexo] Ha
BBIJICTICHAE LU(PBI CIEAYIOUIEro paspsia.
U tak 10 Tex mop, noka He OyayT BbIIEICHBI
Bce MBI YUCIa U 3HAYEHHE X HE CTaHET
PaBHBIM HYIIIO.

Hwxe npuBeieH TEKCT MPOrPaMMBI.

{ e }
{llens: HaxoOXmeHMe MaKCUMAJILHOM LMOPH }
{ U KOJMUYECTBA PA3PANOB UYKUCIIA- }
{lepemennre: }
{ X — 3amannoe uucrno; }
{ k — rexymasa uudpa umucna; }
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Tema 7. Obpabomxa yucno8vlx OaHHbIX

{ kmax — maxcumasnbHas uubpa; }
{ n — xosmuecTBO paspPANOB uMCIA- }
{Honnporpammer: Her }
{fporpammmuceT: Besor M.A. }
{ara nanmcaunma: 05 mexabpa 2005 r. }
Program Number;

Var
x :longint;

k, kmax : 0..9;
n :integer;

Begin {Number}

{Bron u 3X0-NeyaTb MCXOMHLIX IAHHLIX}
WriteLn(“Beenure uenoe uucio X’);
Read(x);

WriteLn(“B umcne”, x:11);

{Muuuranrsauys nepeMeHHHX ;
kmax := 0;

n := 0;
while x > 0 do {Hauano uuxna}
begin
{Bunenenne miammero paspsana 4duciar
n:=n+ 1;

k = x mod 10;

{llouck MaxcuMabHOM LUGPH}

if k > kmax

then

kmax := k;
{YveHbumenne mcxomuoro umcra}
X = x div 10
end; {Koueu umxna}
WriteLn(“Makcumaneuas uubpa >, kmax);
WriteLn(“¥s ”, n, “ paspsanos”)
End. {Number}

3AJAHUSA

Hano n-3naunoe 1enoe unciio tuna longint. IpousBectu ¢ HUM JEUCTBUS
COTJIACHO HOMEpY BapHaHTa.

BapuanT 1. [TogcyntaTh KOJIMYESCTBO YETHBIX IM(pP B YUCITE.

Bapuanr 2. [TogcuntaTh KOJTHYECTBO HEUETHBIX (P B YUCIE.

Bapuanr 3. TToxcunTars konmuuecTBO U(p B YUCIE, AeNAmuxcs Ha 3 0e3
OoCTaTKa.

Bapuant 4. [TogcunTath B YHCIE KOJUYECTBO IUQP, HE MPEBOCXOISAIIIX
3aJaHHOM NU(PEI, BBEICHHOH C KJIaBHATYPHI.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapnanr 5. B ncxomHoMm umciie, copepkamieM HEYETHOE KOJIMYECTBO
udp, BEIBECTH LEHTPAIBHYIO IU(PY.

Bapuant 6. BeiBecT BBEIEHHOE YHCIIO B 36PKATBHOM OTOOPaKSHUH.

Bapuant 7. BeiBecTd TOJBKO Te IH(PHI YKUCIIA, KOTOPBIE HE ASNSATCS Ha 3
0e3 ocTaTka.

Bapuanr 8. IloacunTars konmuuecTBO 1P, 3HAYECHHUS KOTOPBIX OOJbIIIE
3aTaHHOM.

Bapuanr 9. BeiBecTH Ha 5KpaH TOJBKO HedeTHbIE IU(PHI B MOPsIKE UX
PpAacIoNo)KeHHs B YHCIIE.

Bapunanr 10. BeiBecTr Ha 5KpaH TOJIBKO MOBTOPSIFOLIMECS NU(PHI 1 odmiee
KOJIMYECTBO MX TIOBTOPEHHH.

Bapuant 11. BeiBecTr HanMeHbBIITYO TPy YUCTA.
Bapuant 12. BeiBecTrt HanOOIBITYIO MUY YUCTA.
BapuanT 13. BeiBecTr mudpsl, Jiekamiye B HHTepBaie [a, b].

Bapuant 14. BeBectu Te 1mupsl, KOTOpbIE NPH JACICHHH Ha p JAOT
B ocrarke  (p>q>=0).

Bapmuanr 15. 3amMeHUTH HYJISIMH BCE YEeTHBIC TADPHI.

Bapuanr 16. BeiBecTn TOJBKO Te HUGPHI, 3HAYEHHST KOTOPBIX COBHAIaloT
¢ mectoM (paspsiaom) 9Toi udpsl B yrcie. s yIpouieHnst 3a1a41 BBOJUTE
KaXIyto 1u(dpy TOIBKO OAMH pas.

Bapuanr 17. BoiBecTd TOJBKO HU(PBI CAMOTO MJIJIIEr0 U CAMOrO CTap-
1Iero paspsia.

Bapuanr 18. BriBectu cyMMy BCexX YeTHBIX LMD YHCIA.

Bapuanr 19. BeiBectu cymMy Bcex HeueTHbIX Ludp yucia.

Bapuant 20. BeiBectn cymmy HanOosbleil 1 HauMeHblIel nudp aucna.
Bapuanr 21. BeiBectu cymMmy Beex Iudp umcia.

Bapuant 22. BeiBecTn pasHHUIly MeXIy IH(ppaMU CTapLIEro W MIIAJIIETo
paspsizia yucrna.

Bapuant 23. Ecnu nudpa crapuiero paspsiaa 6onbire mugpbl Milaaiero
paspsiaa, TO HCXOIHOE YUCIIO YBEIUYUTH BJIBOE, B IPOTHBHOM CIIy4ae BHIYECTh
U3 HeTO YUCII0, paBHOE LU(peE CTapIlero paspsa.

Bapuant 24. Ecnmm umdpa muiammero paspsiga deTHas, TO BBIBECTH BCE
4eTHbIe HU(PBI YKCia, B IPOTUBHOM ClTydae — BCE HEUETHBIE.

BapuanT 25. BriBecTH pazHUIly MeXIy MaKCUMaJbHOW M MUHHMAIIbHOM
g paMu 9UCIa.
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Tema 8. BBIMUCJIEHUE
YUCJIOBBIX ITIOCJIEJIOBATEJBHOCTEN
C IIOMOIIBIO IUKJIA C TAPAMETPOM

ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

[Tyctes HEOOXOAMMO BBIYUCIUTH TEepBbie 15 ue-
HOB psina GuOOHAYYH, ONpEICTACMBIC PEKYPPEHTHBIM
COOTHOIIIEHUEM
fi,="1

I+

q+ fionpu f,=0, f, =1,
U HAalTU UX CYMMY.

OCOOEHHOCTBIO pelIeHHs TAaHHOW 3a7a4u SBIISIET-
csi HEOOXOJMMOCTh CABHIa TIOJIy4aeMbIX 3HAUCHHH
BIIPaBO, I BO3MOKHOCTH BBIUUCJICHHSI Ka3KJOr0 HO-
BOI'O 3HAYEHUS, U HAKAIUIMBAHUE CYMMBI IIO PEKyp-
PEHTHOMY COOTHOLIEHHUIO
Si,, =S +f

i+2 i+1 i+2°

HavanbHOe 3HaYeHUE CyMMBI JOJDKHO OBITH TPH-
HiTO paBHBIM f) + f,. Cxema anropurma mpencrasie-
Ha Ha puc. 8.1, a HuKe 1aeTcs TEKCT MPOTrpaMMBl.

s }
{llens: BLUMCIEHNA MNOCIENOBATEJBLHOCTU  }
{ urces OMBOHAYYM M MX CyMMH- }
{fepevennrie: 0, Fl,F2 — umcna oubonauum; }
{ n — xommuecrBo umcen; S — mx cymma; }
{ 1 — napamerp uuka. ¥
{Honnporpammer: Her . }
{fporpammmucer: Csersos H.A. }
{Oara nanucaunua: 12 nexat6pa 2005 r. }
{ }
Program Fib;

Var

i, n: integer;

fOo, f1, 2, S : integer;
Begin {Fib}

{BBon ¥ 3x0-MeuYaTbh MCXOIHEIX IaHHEIX}

Hauano

Puc. 8.1. Ancopumm
BLIUUCTCHUS
nocnedo8amenbHoCmu

WriteLn(“Beenure umMCIO UYJEHOB NOCJHENOBATEJNILHOCTMI);
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Read(n);
WriteLn(“Coopmuporano cnemyoumrx’, N3, “ uucen:?’);
{Maunranmsaumsa NepeMeHHHX b

S:=1;
f0:=0;
fl:=1;
Write(f0:4, fl1:4);
for i := 3 to n do  {Hauano umkma}
begin
{dopMmporanne u cymvmpoBaHue umces OuboHauum}
f2 := f1 + fO;
Write(f2:4);
S :=S + f2;
O := f1;
fl := 2
end; {Kounen uwmxma}
Writeln;
WriteLn(“Ux cymma pasnHa:”, S:5)
End. {Fib}
3AJAHUS

Bapuanr 1. CocTaBUTh aNroput™M M MPOrpaMMy BBIYHCICHHS M BBIBOJA
NEepBBIX 25 YJICHOB IMOCJIENOBATENBHOCTH U MX CyMMBL. [lociienoBarenbHOCTh

3a1aHa (popMyIIoii N-ro wiena a, =1/n? .
Bapuant 2. [TocnenoBaTensHOCTh 3aaHa peKyppeHTHOi dopmMynoit b, , =

=h,,+b, ¥ ycrmoBusmu b =1 b, =3. Pa3paboraTh airopuT™M U mporpammy

BBIYMCJICHHA U BBIBOAA HA 3KPAaH JAUCILICH MEPBBIX 20 4jeHOB IMOCJIC10BATCIIb-
HOCTH.

Bapuanr 3. [TocnenoBaTeqbHOCTh 3a/laHa  PEeKyppeHTHOU (opmyioi
. (m
a,,; =sin (E an] u ycnosuem 8, = 0,5. Pa3paboTars anroputM u nporpammy

BbIYMCJICHHSA U BbIBOJAd IIEPBBIX 15 unenos OCIeA0BATCIIBHOCTU U UX CYMMBI.

Bapnanr 4. CocTaBUTh aJTrOpUTM M IPOTpaMMy BBIYHCIECHHS M BBIBOJA
MIEPBBIX BOCBMH YJICHOB MTOCJIE0BATEIbHOCTH, KOTOpAsl 3a[jaHa PEKypPEHTHON

dopmyioii @,,, =&’ +a,,, u ycrosusmMi & =2, d, =3,

Bapuanr 5. PazpaboTars anroputM u mporpaMmy BBIYHCICHHS M BBIBOJA

111
repBbIX 20 YICHOB MOCTIEIOBATEIBHOCTH 1, E' g, Z, ... U UX CYMMBI.
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Tema 8. Bviuucnenue nociedogamenvHocmell ¢ NOMOWBIO YUKIA C NAPAMENPOM

Bapuant 6. Pa3paboraTh anroputM M NporpamMMy BBIYHCICHHS CyMMBI

1 1 1
niepBbIX 20 YWICHOB MOCHENOBATENBHOCTH S =1+ —+—+...+ — .

NZIINE) Jn

Bapuant 7. IlocieoBaTenbHOCTh 3aflaHa  PEKYPPEHTHOW  (opMyIioi

1 = 1
Ay =E+ a, —aﬁ U YCIIOBHEM &, :E. Pa3pabortats anroput™ u mpo-

rpaMMy BBIYHCJICHHS W BbIBOJA HA 3KpPaH AUCIIICA IMCPBLIX 20 uyeHoB mocie-
JAOBATCIIBHOCTH.

Bapwuant 8. Pa3paborarh anropuTM M NporpamMMy BEIYHCIECHHS W BBIBOAA
mepBeIX 15 diIeHOB mocenoBaTenbHOCTH, KOTOpas 3a1aHa GopMyon

n®+1, ec N uemmoe,
a =
n>+2n, eciu N neuemmoe.

Bapuant 9. Pa3paboTath aJroputM ¥ mporpaMmy BBIYHCICHHS M BBIBOJA
MepBHIX 12 4JICHOB MOCIEIOBATEIBHOCTH, 33JaHHON PEKYPPEHTHOH (PopMyIToi
_ 1- an+l

e uycnopusmu @, =1,a, =2.
1+a,
BapmanT 10. Pa3pabortarh anropuT U IporpaMMy BEIYHCICHHUS U BEIBOJA

n
HepBbIX 15 WIeHOB U UX CyMMBI IOCIIEIOBATEIbHOCTH &, = —1, n=12,...
n+

Bapuanr 11. PazpaboTars alropuT™ M IpOrpaMMy BEIYHCIEHUS M BBIBO/IA

I
nepBbIx 20 YIEHOB ITOCIIEN0BATENBHOCTH &,,, = COS [5 a, j, a=1.

Bapuanr 12. Pa3paGoTaTh anroput™ 1 NporpaMmy BEIYHCIICHUS M BBIBOZA
MEePBBIX 25 YJICHOB U UX CYMMBI [TOCJIEI0BATENLHOCTH, KOTOPas 3a7aHa peKyp-

PEHTHBIM COOTHOUICHUEM anﬂ = " yCJIIOBUEM a1 =1.

n

a

ml:a =1a,=2. Co-
n

CTaBHUTH AJITOPUTM U MPOTPaAMMy BBIYHCIECHUS MEPBHIX 15 4iIeHOB mocienoBa-
TCIIBHOCTH.

Bapuant 13. [laHa mocieioBaTeNbHOCTD a,,, =
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Bapuant 14. Jlana nocnesioparensiocts a, =vn’+1, n=1 2,... Cocra-
BUTH aJITOPUTM M MPOrpaMMy BBIYMCIEHHS U BBIBOJA YJIEHOB IOCIEN0BATENb-
HOCTH HAuMHas C 8, U 3aKaHYUBast a,, .

BapuanT 15. Pa3paboTaTh alropuT™ M POrpaMMy BBIUHCIEHHS U BbIBOJA
niepBbIX 15 WIEHOB M MX CyMMBI TIocnenoBaTensHocTH 8, =N 1+b mpu mpo-
n3BoseHOM b (b > 0).

Bapuanr 16. Pa3paboTars alrOpuT™ U IPOrpaMmy BBIYHCICHHS U BbIBOJA
Ha DKpaH JMCIIIes MEepBhIX 15 4ieHOB MocienoBaTeIbHOCTH, KOTOpas 3a/1aHa

dbopmymoi
anz(l) +(1) ; n=12...
2 3

BapuanTt 17. Pa3paboTate anroputM u mporpaMMmy BBIYHCIICHHUS U BBIBOJA
Ha 3KpaH JucIuIes] WICHOB nocienoBatenbHocTy ¢ 10-ro mo 25-i1. ITocnenosa-
TEJIBHOCTD 3a7aHa (HOPMYJIIOi

1. =& 1 i
a ==sin(—=-n)+—-cos(—-n); n=12,...
n T (4 ) " (4 )

Bapnanr 18. ITocneioBaTenbHOCTS 3a/1aHa PEKYPPEHTHBIM COOTHOIIIEHHEM

— n —
a, = il u ycinoBueM @ =1. Pa3paboTaTh allrOpUTM U IIPOrpaMMy BBIYUC-
JICHWSI CyMMBI TIEPBBIX 15 4JIeHOB MOCIIEI0BATENFHOCTH.

Bapuanr 19. Pa3paboTars alroput™M U MporpaMmy BeIYHCIICHHS U BbIBOJA
2n+1

n-1

Ha DKpaH OUCIUICA HCPBbIX 15 YJICHOB II0CJICOA0BATCIBHOCTHU an =
n=23,...

Bapwuant 20. Pa3paGoTaTh anroputM 1 NporpaMmy BEIYHCICHUS H BBIBOJA
Ha 3KpaH JUCIUIes MEPBBIX 15 WICHOB MOCIe10BaTeNbHOCTH M UX CyMMBI. [1o-

Van? +1

CIIEZIOBATENBHOCTD 3a1aHa popMmynoit 8, =————; n=12,...
n
Bapuanrt 21. CocTaBUTh QJITOPUTM W TMPOrPAMMY BBIYKMCICHHS U BbIBOJA
Ha 3KpaH auciuies nepBbix 20 YiICHOB MOCIIEA0BATEILHOCTH, KOTOpas 3a1aHa

2+an 1
— = HI/Iaj—a. =0.
1 p 2

n

pEKyppeHTHOM popMyiolt a,,, =
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Tema 8. Bviuucnenue nociedogamenvHocmell ¢ NOMOWBIO YUKIA C NAPAMENPOM

Bapwuanr 22. Pa3paboTats aJITOpUTM U TIPOTPaMMy BEIYHCICHUS M BBIBO/IA
Ha 3KpaH AUCIIICSA MEPBBIX 15 unienosn IOCJIEAOBATEIIBHOCTH, KOTOpasd 3aJaHa
dbopmynoi
1+n?
a, = 5 nN=12..
1+n

Bapuanr 23. [TocnenoBaTenbHOCTh 3a1aHa GOpMYIIOii:

—, ecmu N HewemHoE,
n

AN, ecau N yemnoe.

Pa3paborare anroput™M W NMporpaMMmy BBIYHCICHHS CyMMBI HEpBHIX 12
YWICHOB IMOCIIECA0BATEILHOCTH.

Bapuant 24. Pa3zpaboTaTh anropuT™ U MporpaMMmy BBIUUCIICHHS ¥ BHIBOJIA
HAa  9KpaH Juciies  mepBeiXx 15 WIGHOB  MOCIIEIOBATEIbHOCTH

a, = 21 ;o on=12,...
n“+2

Bapuant 25. Pa3paboTaTh aaropuT™ M HmporpaMmy BBIYHCICHHS 4WICHOB
&g, &gy ..., 8y,  IOCIECIOBATENILHOCTH,  KOTOpas  3aaHa  (opmynoi

a,=vn+2.
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Tema 9. BBIYMCJIEHUE KOHEYHBIX CYMM
N ITPOU3BEJEHUU

ITPUMEP COCTABJIEHUSA ITPOT'PAMMBI
CocraBuM NporpaMMy BBIYHCIICHHS 3HAYCHUH (PyHKIUH

x+1“’(x}n
—z — |, ecaiu X<2;
2 “=\n

Sin X + CoS X 45
T s

2+sinx 15

=

X
. ecau X > 2.
n+2

B 3aBucuMOCTH OT 3HAYCHHUS TEPEMEHHOW X peau3yeTcs BBIYHCIICHHE
cymMMbl wiu tipousBezeHus (puc. 9.1). BerumciieHne CyMMBI I11e1ecoo0pa3Ho
MPOU3BECTH C MOMOIIBIO OllepaTopa UKJIa ¢ mapaMeTpoM N. B Tene mukia He-
00X0IMMO BBIYUCIIMTL 3HAYEHHE OYEPEJHOro ciaraemoro U,= (X/n)" mpu Te-
KyIIeM N ¥ OCYIIECCTBUTh HAKOIUIEHUE CYMMEI 1o dopmyne S, = Sp_; + Uy,. Ilo-
no6HBIe omepartin Tpebyetcs BoImoauuTs st N = 1(1)10. Tak kak HeT HE06-
XOIUMOCTH 3alIOMHHAThH 3HAYCHHS BCEX CIAraeMpixX Uj, Uy, ..., Ujg B KOHEUHBIX
cymm Sy, Sy, ..., Sio, TO B KauecTBe S, U U, MOXHO HCIOJIB30BaTh CKAISPHBIC
nepeMeHHbie S U U. [Ipy 3TOM HaKOIJICHHE CYMMBI MOXKHO peain30BaTh
¢ momolIeio omeparmu S =S + U. Tlepen BBINOJIHCHHEM LHKIA 3HAYCHHE ITe-
peMeHHoi#t S 1omKHO ObITh HyseBbIM (S = 0).

Bson X, ks, ky
X<2

Ja Her
S:=0 pP:=1

n=1(1)k n=1(1)k,

u:=(x/n)" u:=1+x/(n+2)

S:=S+u P:=P-.u

z::X+l~S Z::smx+.cos.x'P
2 2+5sin X

BriBog X, Z

Puc. 9.1. Cmpykmypozpamma aneopumma 6bl4UCIEHUS CYMMbL U NPOU3EEOeHUs
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Tema 9. Bvluucnenue KOHEUHbIX CYMM U BPOU3BEOEHUL

BerunciieHre HpOM3BENCHHSI OPraHU3yeM C MOMOLIBI0 aHAIOTUYHON
[UKITNYECKOM CTPYKTYPBI C ITapaMeTpoM. B paHHOM citydae HEOOXOOUMO BBI-
YHCIIATE COMHOXHTENb U:=1+Xx/(n+2) w mnpoussemcHue mo Qopmyie
p := p-u. [lepes BBIMOJIHEHHEM LUKIJIA IEPEMEHHOM P TOJDKHO GBITH IPHCBOCHO
snauenue 1 (p ;= 1).

Hduist obecrieueHust OOJNBINEH YHUBEPCATBHOCTH ANTOPHTMAa 0003HAYNM
npejen CyMMUpoBaHus uepes KS, a npenen nmpousseneHus yepes Kp u odecre-
YUM HX BBOJ B IPOrpaMMe B Ka4yeCTBE HCXOJHBIX NAHHBIX. 3allUIIEM HpO-

rpammy.

g o }
{lens: eBouucnenve cijoxHou QyHkuuu (KoHeuHas }
{ CyMMa U MPOU3BEIEHMUE) . }
{llepemennse : }
{ Z — 3HaveHre OyHKUMU; X — AapTyMeHT OQyHKLUU }
{ S — cymma; P — mpouseegmenune }
{ N - nepeMeHHas CyMMMPOBAHMA ¥ MPOU3BEINEHMA; }
{ U — cunaraemoe (COMHOXMTENL); }
{ KS - umcrno crnaraemmix; KP - umcio coMmHOXMTenel. }
{Iporpammucr: Ceprees C.C. }
{lara nanucaunma: 19 nmexa6pa 2005 r. }

Program Sum_Mul;
Var
P,S,T,u,x,z:real;
n,KP,KS :integer;
Begin {Sum_Mul}
{BBom ¥ 3x0-MeuyaTbh MCXOIHEIX NaHHEIX}

Write("X=");

Read(x);
Write("KS=");
Read (KS);
Write("KP=");
Read(KP);
WriteLn ("X=",x," KS=",KS," KP=",KP);
if x<=2 {Bub6op dbopmysE}
then
begin {Bouncnenre cymme}
S:=0;
for n:=1 to KS do
begin
u:=Exp(n*Ln(x/n));
S:=S+u
end;
z:=S*(x+1)/2
end
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

else

begin {Buunucnenre npoussemeHud}
P:=1;
for n:=0 to KP do

P:=P*(1+x/(n+2));

T:=Sin(x);
z:=(T+Cos(xX))*P/(2+T)

end;

WriteLn ("X=",x," Z=",2)
End. {Sum_Mul}

HeO6XOZ[I/IMO 06paT1/m, BHUMaHHUC Ha TO, YTO 3HAYCHHUC HepeMeHHOﬁ X
B L[aHHOﬁ nporpaMmMe MOXKET OBITH TOJIBKO TMOJIOKUTCIIbHBIM, TaK KakK IIpU BO3-
BCICHUM X B CTCIICHb MCIIOJIL3YCTCs CTaHJApTHAs (byHKHI/ISI Ln.

3ATAHUSI

Bapuanr 1. Beruncauts cymmy

S—i X npu X=1,2
~an+1 P T

Bapuanr 2. Beruncants cyMmmy
20 0,5, n>12u x>3,5;
S=>(@"+1Inx az{ et !
n=1

7,5 6 ocmanvHuIX CAYUAAX.

Bapuanr 3. Beruuciauts npousBesieHue

H(ZZ))Hl npu X =2,3.
1

BapwuanT 4. Berancnaurts cymmy

BapwuanT 5. Berancants npousseneHue

p_ 1--[|(|+a) II

|1|+a k2 K

npua=2.
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Tema 9. Bvluucnenue KOHEUHbIX CYMM U BPOU3BEOEHUL

Bapuanr 6. Beraucnurts

10 . kTC
ZXk SInT, eciu X 2 a,
k=1
W= 5
H(am—xm), ecnu X < a.
m=1

JIJ1s KOHTPOJIBHOTO MpocYeTa MPUHATE X = 7,5; a = 1,7.

Bapuanr 7. Beraucnautsb
A= (kL | :{2, eciu K uemmnoe;

1 ecm k mneuemmnoe;

npuuem N1=1.2-.... n:Hm.

JJ1st KOHTPOJIBHOTO HpOCYeTa MPUHATE K = 5.

BapuanTt 8. Berancinuth

. 2n, eciu X <0,5;
sinx+22& |
SLLLES S

= n
3+COSX i3 E,ecxmx>0,5.

Juist KoHTpONBHOTO Mpocuerta npunsaTh X = 0,5; 2 =1,7.
Bapuant 9. Berancnuth

12

X
y ax® a Z—kz, eciu X <1;
= y = k=1 X+
VvX+a
1, ecau x > 1.

JLJ1s KOHTPOJIBHOTO MpocYeTa MPUHATE X = 7,5; a = 0,7.

Bapuant 10. Beraucauts

10
2= Inx-sink(x-a);

k=0

. /4, ecru X <1,
T, ecau X >1.

J171s KOHTPOJIBHOTO MpocyeTa NpUHATh X = 1,5; a2 = 2,7.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapuanr 11. Beranciurs

10 az
z - ,ecau a<4;
5

n=1 -

a+ly

H— eciu a>4.

J11st KOHTPOJIBHOTO MpocyeTa NPUHATH & = 1,7.

Bapwuant 12. Beraucnunts
1,5, eciu X —uemmnoe;

2, ecnu X — HeuemHoe.

J1J1st KOHTPOJIBHOTO MpOcYeTa MPHHATH X = 3.
Bapuanr 13. Berancnurs
{In(l— X), ecau X < 0;

In(1+ x), ecau X > 0.

st Berancnenust In(l—X) BOCMONIB30BaTHCS PABEHCTBOM
50y
In(L—x)=->"—.
n=1 n

J1yist KOHTpOJIBHOTO MpocueTa npuHATh X = 0,5.

Bapuanr 14. Berancnuts

F _ﬂZ(XHaL)”/2

JIJ1s KOHTPOJBHOTO MpocYeTa MPUHATh X = 7,5; a = 1,7.

Bapmuant 15. Berancnuts
a-Inx,eciu x > a;
=
x-Ina, eciu x < a.

I[J'IH BBIYHCIJICHUS In X BOCIIOJIB30BaThECA paBeHCTBOM
2n-1

Lo (x-1)

o (2n+1)(x+1)

Jlns KOHTpOJBHOTO MpocyeTa MpuHATh X = 1,5; a = 1,7.
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Tema 9. Bvluucnenue KOHEUHbIX CYMM U BPOU3BEOEHUL

BapuanT 16. Beruncnuts npousseieHue
1, eciu n<5;
- H[p_2n+lJ p_{Z, eciun>5.

[t KOHTPONIBHOTO MpocyeTa HPHHATE X = 0,7.

BapuanT 17. Beraucnuts cymmy

t_az

~j+a

J11g KOHTPOJIBHOTO MIpocYeTa MPUHATH & = 1,7.

BapuanT 18. Beruucmuth

10
Zakxk, eciu a<X;
8
1_[(8.k —x¥), ecu @ > x.
n=1

JIJ1s KOHTPOJIBHOTO MpocYeTa MPUHATE X = 2,5; a = 1,7.

Bapuant 19. Beraucnuts

8 n
H(lj ,ecau X< 2;
n=1 2

5
Z(l+ Xn), eciu X > 2.

J11st KOHTPOJIBHOTO MpocyeTa MPUHATH X = 2,3.

Bapwuant 20. Beraucmunts

F=e™—x! x!=]]n; o0!=1

J11s1 KOHTPOJBHOTO MpOCcYeTa MPUHATH X = 5.

Bapuant 21. Beraucauth npou3BeacHue

1, ecnu x> 0;

x:ﬁ(ﬂn+a~sin X); az{

-1, ecnu X < 0.

Jly1st KOHTpOJIBHOTO MpocyeTa NpuHATH X = 1,5.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapunanr 22. Beraucnuts npon3BeieHue

o

st KOHTpOJIBHOTO TIpocyeTa NpHuHATH X = 0,7.

Bapuant 23. Berauciuts cymmy
4
x=>Y (k+n)a“".
n=0

Jst KOHTPONBHOTO TpocyeTa npuHATh K =5;a=1,7.

Bapuant 24. Beraucnuth 3Ha4eHUs QyHKIUH

10 n
Z(ij , ecau X< 2;
n

n=1
8

H(1+Lj, ecu X > 2.
i n+2

3HaueHuss X BbIOpaTh TakUM 00pa3oM, YTOOBI OOECTIEUNTh TECTUPOBAHUE
BCEX BETBEH MPOTrpaMMBlI.

y:

Bapuanr 25. Beraucnuts npon3sseieHne

P=[ ]

|1|+a 2 K

npua=2.
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Tema 10. BBIMUCJIEHUE CYMM IMPOCTEHIINX

YUCJIOBBIX PAI10B

ITPUMEPBHI COCTABJEHUS TPOTPAMM

Ipumep 10.1. CocraBuMm nporpamMmy BBIYHCICHHS 3HAUEHHS YHCIOBOTO
psina, ONpenelsIoNero 3HaueHHWEe OCHOBAHWS HATypajbHOTO Jiorapudma e,

paBHoOro npumMepHo 2,718282:
1+ /11 +1/21+ /31 + ...+ 1in! =e.
Hakomnenue cymMmbl psiga OyaeM IpOU3BOAUTH 10
PeKyppeHTHO# opmyiie

S, =S, +u;,

rae U, — TeKyIIUH 4JIeH psijia, onpeleaseMblii BbIpa-
1

KCHHUEM

Jlist Toro 4ToOBl HE BBOJAUTH JOTMOJIHUTEIHLHOTO
[IMKJIa BBIYKMCIIEHHs (akToprana i!, ¢ LeIbio CoKpa-
ImieHnss o0beMa BBIUMCICHHH CleqyeT HCIOJIh30BaTh
PEKYPPEHTHOE COOTHOIICHUE

U = /i
[puHKUMas HayaibHble 3HAYEHUS CYMMBI Sy U

TEKYIIETo WieHa pAfa U, paBHBIMH CIUHHUIIE, CXEMY

ITOPUTMA PpEIICHUS 3aJadyl MOXKHO IIPEACTaBUTH
puc. 10.1. Tekct nporpaMMbl UMEET CIICAYHOIIHIA BUI:

{llenb: BHUMCIIEHUE CYMME PSNA.-
{lepemvennre :
{ S - cymma; i — napameTp uUMKIa;

{ U — unen psana;

{ n — uucno uneHor pana-
{porpammmceT: Cruer B.K.

{Oara nanucaunua: 26 mexabpa 2005 r.

e e ey gl b e el

Hauano

Puc. 10.1. Ancopumm
BbIYUCTIEHUS. CYMMbL

paoa

75



Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Program Line;
Var
S, u :real;

i, n :integer;

Begin {Line}

{BBon u »x0-meuyaTb MCXOIHBIX NAHHEIX}
Write("Beeaure uucso usenos pana“);

Read(n);

Write ("Cymma®,n:4," crnaraemeix pasHa");

{Mununanmzaumsa
S:=1;
u:=1;
for i:=1 to
begin
u:=u/i;
S:=S+u
end;

[epeMeHHEBIX }

n do {HakonneHnue cymmel psama}

{Buron pesysbTaTos}

WriteLn(S);

WriteLn("Tounoe 3nHauenme panma: € = ", Exp(1))

End. {Line }

Hauamno

Si=Sigt
i +1)(0+2)

Puc. 10.2. Aneopumm
BbINUCTEHUS 6MOPOUL
CyMMmbl

76

IMpumep 10.2. CocraBuM nporpamMMmy BBIYHCICHUS
3HA4YEHHs YMCIIOBOTO Psifia, ONPEICISIIOLIero 3HaYCHHE
KOHCTaHTHI 1/4:

1/(1-2:3) + 1/(2-3-4) + 1/(3-45) + ...
... + 1(n(n+1)(n+2)) =1/4.
HaKOHJ’IeHI/Ie CYMMEBI pdaaa, Kak U B NPCAbIAYHIEM

npuMepe, OyAeM MpPOM3BOJMTH IO PEKypPEHTHOU
dopmyne

S, =S5, +u;,
rae U; — TeKyIlIui 4JieH psAfaa, ONpeleNsseMblii BEIpaxe-
HUEM
1
U= -
i(i+1)(i+2)

B ornmume oT mpenplnyiero mpuMmepa 34ech Te-
KyLIMI WIEH pslia MOXET OBbITh BBIYUCIECH HEIOCPEen-
CTBEHHO M €ro HeoOs3aTeabHO 0003HAYaTh OTAEIBHOU
nepeMeHHoM. Iloaromy cxemy anropurma peuieHus
3a7a4u MOXXHO mipeacraButh puc. 10.2. Tekcr ke npo-
rpaMMBbI IPUMET CIIEAYIOIIUH BUI:



Tema 10. Bviuucaenue cymm npocmeiuiux 4uciogwix psoos

g }
{lenb: BHUMCIEHME BTOpPOI CyMMH pAama
{llepemennrie : }
{ S — cymma; I — napamerp uukia; }
{ N — uucno uneHos psana. }
{IIlporpammvucr: Kpachuos B.K. }
{fara namucanua: 28 mexabpsa 2005 r. 3}
Lo s }
Program Line2;
Var
S :treal;

i, n integer;

Begin {Line2}

{BBon u »x0-meuvaTbL MCXOIHEIX IAHHEIX}
Write("Beemure umcso usjeHos pana”);
Read(n);

Write ("Cymma®,n:4," crnaraemeix pasHa");

{Muuuranrzauys nepeMeHHOM CyMMEL}

S:=1;
for i:=1 to n do {Hakonnenue cymMmu psana}
S:=S+1/(i*(i+1)*(i+2));
{BuBon pesynbTara}
WriteLn(S);
End. {Line2}

3AJAHUSA

CocTaBuUTh AJITOPUTM U TTIPOrpaMMy BBIYHCIICHHUA CYMMBI psjia B COOTBET-
CTBUU C HNPUBCACHHBIM BAPUAHTOM. CnpaBa OT 3HAKa PaBCHCTBA HAaHO I
KOHTPOJII MATEMAaTHICCKOE 3HAUCHUE psaa.

Bapwuanrt 1.
1-12+13-14+..£1/n=In2.
Bapwuanr 2.
1412+ 14+18+.. . +1/2"= 2.
Bapuanr 3.
1-12+14-1/8+ ... +1/2"=2/3.
Bapuanr 4.

1-1/3+1/5-1/7+1/9— ... + 1/(2n-1) = n/4.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapwuanr 5.
1/(1:2) + 1/(2:3) + 1/(3:4) + ... + 1/(n(n+1)) = 1.

Bapuanr 6.

1/(1-3) + 1/(3:5) + 1/(5:7) + ... + 1/((2n-1)(n+1)) = 1/2.
Bapuant 7.

1/(1-3) + 1/(24) + 1/(3:5) + ... + 1/((n-1)(n+1)) = 2/3.
Bapuanur 8.

1/(3-5) + 1/(7-9) + 1/(11-13) + ... + 1/((4n-1)(4n+1)) = 1/2 — /8.

Bapuanr 9.

1/(1-2:3) + 1/(2:3-4) + 1/(3-45) + ... + U(n(n+1)(n+2)) = 1/4.

Bapuanr 10.
1+1/2% + 1/3% +1/4%+.. . +1In*= 7’/6.
Bapuanr 11.
1/1% + 1/3% +1/5%+...+1/(2n+1)*~ 7%/8.
Bapuanr 12.
1+1/2% + 1/3* +1/4*+.. . +1/n* = =*/90.
BapwuanT 13.
1-1/2*+1/3" - .. .£1/n*=77"/720.
BapwuanT 14.
1/1* + 1/3* +1/5*+.. . +1/(2n+1) *~ */96.
BapwuanT 15.
1-1/11+1/21-1/31 + ...+ 1/nl = 1/e.
Bapwuanr 16.
1+1/11+1/2V +1/31 + ...+ 1nl = e.
Bapmuanr 17.

1+2+3+...+n=n(n+l)/2.
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Tema 10. Bviuucaenue cymm npocmeiuiux 4uciogwix psoos

Bapuanr 18.
p+(ptl) + (p+2) +... +q = (2p + )(q+1)/2.
Bapuanr 19.
1+3+5+...+(2n-1)=n%
Bapuanr 20.
2+4+6+ .. +2n=n(n+l).
Bapuanr 21.
12+ 22+ 32+ ... + n? = n(n+1)(2n+1)/6.
Bapuanr 22.
1¥+28+3%+ . +n®=n?(n+1) ¥4
Bapwuanr 23.
12+ 32+ 5%+ ...+ (2n-1) 2= n(4n>-1)/3.
Bapuanr 24.
1P¥+3+5%+ ... +(2n-1)%=n%2n’-1).
Bapuanr 25.

1*+ 2%+ 3* + ... + n* = n(n+1)(2n+1)(3n*+3n-1)/30.
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Puc. 11.2. Cxema ancopumma

80

Tema 11. TABYJIMPOBAHUE ®YHKIIUN
C IOMOIIBIO OITEPATOPA LHUKJIA
C IIAPAMETPOM

ITPUMEP COCTABJIEHUS TPOTPAMMBI

>
X

Brruucnenue
3HAYCHU I

y=f(x)

BriBo
X,y

X:=x+h,

L]

mabynuposanus QyHKyuu

[lycts HeoOXxomumo mpoTadyaHpoBaTh
¢yukuuio f (X), T. e. monmyunTh TAbNHIy ee

3HAUYCHUH, 3a7aHHy0 Tpapukom (puc. 11.1),
Ha OTpe3Ke [X,, X, | ¢ mocTosHubM marom h, .

[TockonbKy B KauecTBe IapaMeTpa B orle-
parope for He MOXkeT OBITH HCIIOB30BAHA TIe-
peMeHHas ACHCTBUTEIBHOTO THIIA (HapuMep,
NepeMEHHas X), TO BBEJEM JOIOIHHUTEIBHYIO
NEPEMEHHYIO |, 3HaUCHHUE KOTOPOW Oyaem u3-
MeHsaTh oT 1 10 Ny ¢ mocTosHHBIM miarom 1.
3nadyenne Ny paBHO YHCITy TOBTOPEHHH ITUKIA
Opy  3aKOHe  HM3MEHEHHs  IapaMmerpa
X = Xo(hy)Xn 1 ompeensiercst hopmyItoi

N, {X”_X"}rl,
h

rzie [Z] o3HauaeT nennyro 4acTh Yucia Z.

st mepeMeHHO# X mepea UUKIOM 3aja-
JUM ee HavanpHoe 3Hadenue X0, aB Tene
UK OyJIeM POU3BOANTE €€ MOJH(PHUKAIINIO
(u3meHeHue). 3aKOH W3MEHEHHs MapaMmerpa |
[MKJIa YKa)KEM B 3ar0JIOBKE ILIMKIIA. B pe3yiib-
TaTe MOJYYaeM CXEMY AJIfOPUTMa IHUKIIHYe-
CKOU CTPYKTYphI ¢ 3aronoBkom (puc. 11.2),
JUIL KOTOpPOM 3amuilieM MporpaMMmy Ta0yIu-
poBanus GyHKIUK TIpK X = Xo(Ny)X, B BHIE

0, ecmu x<0;
y=<X%X ecmu0<x<l

1 ecmu x>1.



Tema 11. Tabynuposanue GyHKyuu ¢ NOMOUBIO ONEPAMOPA YUKILA C NAPAMEmpom

g }
{Uens: Tabymuposanmve oyuxumm Y=F(X) c }
{ MoMOWBo ONepaTopa LUMKIIA C }
{ napaMeTpoM. }
{llepemennrie : }
{ X — nepemennas uukma; ¥
{ x0, Xn — HavasbHOE M KOHEUYHOE 3HaueHWud; }
{ hX — war usmenenus; }
{ 1 - napamerp uuxna; ¥
{ nNX — umcrno noBTOpeHWIt Tesa UMKIIA- )}
{llporpammvucr: demopos ®.0. }
{dara nanucaunusa: 3 ausaps 2006 r. }
{ }

Program Tab;

Var
hx,x,x0,xn,y:real;
i,nx:integer;
Begin {Tab}
{BBOJI M 9XO-IIedaTb MCXOIHEIX IOAaHHEBIX }
Write("x0=");
Read(x0);
Write("hx=");
Read(hx);
Write("xn=");
Read(xn);
WriteLn("X0=",x0," HX=",hx," XN=",xn);
{Tabynuposauve obyuxuMu }
X:=x0;
nx:=Trunc((xn-x0)/hx+1le-6)+1;
for i:=1 to nx do
begin {nauvano uuxna}

if x<=0
then
y:=
else if x<1
then
yI=X
else
y:=1;
WriteLn("X=",x," Y=",y);
X:z=Xx+hx
end {xoneu umkna}
End. {Tab}

B nporpamme ucnons3oBaHa crangaptHas GyHKuus Trunc(x), pesyabrar
KOTOpOH ecTh HauOoJIblIee 110 YHCIIO, MEHbIIIEe WA PaBHOE X. APryMEHT
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

¢ynkum Trunc nononHeH crnaraeMbiM 1E-6, KOTOpBIH, HE H3MEHSS TOTydeH-
HOTO pe3yJIbTaTa, MO3BOJSET M30eXkKaTh OIIMOKH MPEACTABICHUS BELISCTBEH-
HbIX 3HaueHuit X0, hx u xn.
3AJJAHUE
BBINOTHATE COOTBETCTBYIOIIUI BapHAHT M3 3aJJaHUil K TeMe 5, UCTIONb3Ys
OIIepaTop IMKJIIA C MapaMETPOM.
KOHTPOJILHBIE 3ATAHUS
BapwuanT 1. Berancnuts
2sinx, eciu X< -n/ 2;
z=<Asinx+B,eciu —n/2<x<nl2
COS X, ecnu X =1/ 2,

rie X = -2(0,2)2; A= -5; B=12.

Bapwuanr 2. Beraucnuts 3Hadenue ¢pyaxuuu f(X) mo ykazaaHomy rpaduxy
JUTS 3HAYCHHST apryMenTa X = Xo(hy)Xn, THe Xo =-2; hy =0,5; X, = 2.

y

-1 0 k

Bapuanr 3. Beruucnuts 3HadeHue QYHKIHH OJJHOM MEPEeMEHHOM

sin? x cos x*
7= +
x> -4 (x—2)(x-5)

B uHTepBasie —3 < X < 6 ¢ marom hy = 0,5. Touku pa3pbiBa HCKITFOUHTB.

BapwuanT 4. Berancnauts cymmy

10 4n+1
S: n npu X :10,12.
2gnig "M% THOD

Bapuanr 5. Beruncants cymmy

n=1 n=1
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Tema 11. Tabynuposanue GyHKyuu ¢ NOMOUBIO ONEPAMOPA YUKILA C NAPAMEmpom

Bapwuanr 6. Berancnuts nponsseieHne

2% +1
H L (20)7 +

BapI/IaHT 7. BEIUMCIINTE 3HAYEHHE HHTETrpaJia

npu X, = 2,1(0,1)3.

1o (opMyJie MPSMOYTOIBHUKOB

J~hY f(x), me h=(b-a)/n; x =a+ih;

i1
f(xj) — moapiaTerpansHas Gpyukius. [punsate a = 0, b = /4, n = 30.

Bapuanr 8. Beruucnuts cymmy

20
S=> (@ +1Inx a:{
n=1

JI1 KOHTPOIBHOTO MpocyeTa MPUHTH X = 1,75.

0,5, ecirun=12u x> 3,5

7,5 6 ocmanvHblx CAyUasx.

Bapuanr 9. BeruncianTh 3HaueHHe HHTErpaa

_ j X
- 4
X +1
mo hopMyJie TpareIuii

" {f(a)+f(b) Zf(xk }

rme h=(b-a)/n; xx=a+ih; f(x)— noxsETerpansHas GyHKIwHs.

Mpunste a =1, b =4, n =40.

Bapuanr 10. Beraucnute npousseieHne

P= HI(I+a) H npu a=2.

|1|+a k2 K
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapuanr 11. Beraucnurs

10 . km
ZX SInT, eciu X 2 a;
k=1
W= 5
H(am—xm), ecau X < a.
m=1

JI1s KOHTPOJBHOTO MpocYeTa MPUHATE X = 7,5; a = 1,7.

Bapuanr 12. Berauciutsb

a=(-k),

- {10, eciu K uemnoe;

1, ecmu k neuemnoe;

npuuem nl=1.2..... n=Hm.

J11st KOHTPOJIBHOTO TIpocyeTa MPHUHATH K = 5.

Bapuant 13. Onpenenuth KOJHUECTBO 33/IaHHBIX TOYEK (X, Y), MOMABIIUX
B YKa3aHHYIO 00JIaCTh, BKJIIOYAs €€ TPaHullbl, rjae X = Xo + i-h; y = yy + i-h;
Xo =-1,5;¥0=0,5;h=0,1; i =1(1)10.

Ay
2
i) 0 2 >x

BapuanT 14. OnpenenuTs, CKOJIBKO YETHBIX IIENBIX YHCEN JISKUT B HHTEP-
Baste (a, b), rme a <sin X% b =x*x=3.

Bapuant 15. Onpenenutb MakCUMalbHOE 1IEJIO€ YHCIO N, YAOBIETBO-
psromee ycrnosuio 3n? — 730n < 5.

BapuanT 16. Beraucnuts mepsbie 20 9II€HOB MOCIEIOBATEIIEHOCTH YUCEI
®ubdoHayun: Uy = 1; Uy = 2; Uy = Upg + Uy, @ TAKXKE 3HAYEHUE 30JI0TOIO CEUEHHS

VA

n .
un—l

BapuanT 17. Beraucnuth
{asin X, ecau X>0;

aln|x|, eciu X <0,

st X =-3(0,5)3; a = 1,35. Touky X = 0 HCKITFOYHT.
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Tema 11. Tabynuposanue GyHKyuu ¢ NOMOUBIO ONEPAMOPA YUKILA C NAPAMEmpom

Bapuant 18. BeraucinTs 3Hau€HHE HHTETpasa

j‘ sin x

15\/C+X

o ¢opmyie tpanenuii mpu N = 30 (cm. BapuanT 9), rae ¢ = 2,1,

Bapuant 19. BerauciuTh 3HaUeHHE HHTETpaIa
1
-
0 X~

o ¢opmyie tpanemuii npu N = 20 (cm. Bapuant 9), rae ¢ = 1,5.

X

Bapwuant 20. Beraucints
(a+x/c73)sin x+c®
(a®-c®)(a-4)

st X = 0,5(0,2)1,7. Toukn pa3pbiBa HCKITFOUUTS.

7 =

Bapuant 21. Beraucauts

(a+x)sin® x
(@*-x*)(a-2)

i X = 0,3(0,1)1,2. Touku pa3pbiBa UCKIFOUUTb.

Bapuanr 22. Beranciuth 3HaueHne GpyHKINH OHOM ITepeMeHHOM

_ cosx’
 (x=2)(x-5)

B uHTepBasie —3 < X < 6 ¢ mrarom hy = 1. Touku pa3pbiBa HCKITFOYHUTS.

Bapuanr 23. Beranciuts cymmy

8 3
5=

ak+ta

Bapuant 24. Beruncnuth 3HadeHue ¢yukuuu f(X) mo ykazannomy rpadu-
Ky JUIsl 3HaYeHust aprymenTa X = Xo(hy)Xn, tae Xo =—=2; hy = 0,5; X, = 2.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

A
y =2
P Y

y=x+1

¥=C08 X
y=0

-2 1

x ¥

Bapuanr 25. Beranciuth 3HaueHne HHTErpaia

2 02
) S,
X -4

o gopmyiie TpsIMOyronbHUKOB (cM. BapuaHT 7). [lpunsts n = 20.



Tema 12. ATEPAIIMOHHBIE IIUKJIbI.
YTOYHEHHME KOPHEH YPABHEHHUH
METOJA0OM ITOJTOBUHHOI'O JEJTEHUSA

IIPUMEP COCTABJIEHUS ITPOT'PAMMBI
[TycTh HEOOX0AMMO HAHUTH KOPEHb YpaBHEHUS
5x3 +10x2% +5x-1=0

na uarepsaie [0; 1] ¢ mOrpemHocTbi0 € METO0OM MMOJOBUHHOTO JIEIEHHS.
CxemMa anropuTMa, peajM3yIoIIero MaHHBIA METOJ, TpelcTaBieHa Ha

puc. 12.1, rre f(x)=5x°+10x* +5x—1.

y=f(@)

x=(a+h)/2

Her
9
BeBog X, z

Puc. 12.1. Aneopumm HaxodncOeHUss KOPHI MEMOOOM HOJOBUHHO20 OeleHUs.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Kak mokaszaHo Ha cxeme, B Hayaje alropuTMa oOeclieuuBaeTcst BBOJ Ha-
YabHBIX TPAHUI] HHTEPBAIA U 3aJaHHOM MOTPEIIHOCTH BhuucieHuit (6710 1).
3ateM mepen BXOAOM B MK (OJOK 2) BBIYMCISIETCS 3HAYCHHWE (GYHKITHA
B Touke @. B Havaie rukia (610K 3) BBIYMCIACTCS KOOPIMHATA CEPEANHBI OT-
pe3ka u 3HaueHue QyHKIHH B Touke X (610K 4). B norudeckom 6ioke 5 ompe-
JieJIsieTCs TONIOBUHA MHTEpBala, cojaepikanias kopens. 3arem (6moku 6, 7) 3a-
Ja€TCA HOBas IrpaHulla MHTCpBAJia. KOF}Ia B TOYKY X CABUTacTCA JieBasd rpaHu-
Ia & uHTepBana [a, b], To 3sHauenne pynxumu y = f(a) MOXHO HE BHIUKCIIATS,

a MPUHATH ero paBHBIM paHee BbruucieHHoMy Z = f(X). Ecnu Benuumna mo-

JY4eHHOTO MHTEpBajla MPEBbIIIAeT 33/IaHHY0 IOTPEIIHOCTh, TO O0ecrednBa-
ercst nopropenue nukia (61ox 8). B kauectBe pesyibrara BeiBoAUTCS (610K 9)
HalJJeHHOE 3HaueHHE KOPHSA X U KOHTPOJBbHOE 3HaueHHe (DYHKIUH B AHHOU
TOYKE Z, KOTOPOE IO OIIPEEIICHHUIO JOIDKHO OBITH OJIM3KO K HYJIIO.

TekcT nporpamMMmel I peICHHS YpaBHCHHS

5x% +10x% +5x—1=0

METOJIOM TOJIOBUHHOTO JIeJIeHUs OyIeT UMETh CIECAYIOLIII BU!

{MeToxn: nomoBuHHOE mHeJyeHME .
{lonnporpammei: F — mnccrnenyemas QyHKLMA-
{porpamvucr: Herpor II.II.
{oara: 10 aueapa 2006 r.
Program Halving;

Var

a, b, eps, x, y, z -real;
{Onucanue uccrnemyemorr d¢yHxumu }

{llens: yTouHEeHMEe KOPHA. }
{epemennre: }
{ eps — monycTuMas MNOTPElHOCTH ; }
{ X — NpubIMKEHME KOPHS; }
{ a, b — rpaanum mHTepBana; }
{ Y — 3HadeHMe QYHKUMUM Ha JI€BOM I'PaHMUII, }
{ Z — 3HaueHMe QyHKUMM B CEepeIMHe OTpe3Ka. }
}
}
}
}

{ F — uma dynxumm }
{ X — apryMeHT OGyHKUUM }
Function F(x :real) :real;
Begin {F}
F = 5*x*x*x + 10*x*x + 5*x — 1
End; {F}

Begin {Halving}

{Bron u 3X0-MEUYaTL MCXOMHLIX MAHHLIX }
WriteLn(“Beenure TIpaHuMLE MHTEpBaja U MNOTPEUWHOCTHL);
Read(a, b, eps);
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Tema 12. Umepayuonuvie yukivl. Ymounenue KopHeul ypagHeHuil

WriteLn(“B unrepmane:”; a:6:2, “,”, b:6:2);
WriteLn(“c norpemnocTen:’, eps:9:6);
{Peanmzsauusa MeTOma MNOJIOBMHHOTO HEJIEHMUA}
y 1= F(®;
repeat {Hauano uwmxmna}
:= (at+b)/2;
z = F(X)
ify*z <0
then
b := x
else
begin

end;
until b —a <= eps; {Koneu umkmna}
WriteLn(“xopens:”,x:10:6, < f(X)=", z2)
End. {Halving}

3AJAHUSA

HJ'IH 3aJaHHOT'0 YPaBHCHUA U 3aIaHHOI'O0 MHTCPBAJa, COACPIKAIICTOo OAUH
KOPCHb, HCHOJIb3Yys MCTOJ IMOJIOBUHHOI'O JACJICHHA, YTOUHUTb KOPCHbL HCJIU-

HEIHOTO YPaBHEHHS C TOYHOCTHIO 10 € =107

Ha skpaH auciuiess BBIBECTH TPAHHUIBI HHTEPBala, IIOIyYaeMble TIPH €ro
JeeHUH moronaaM (IUsi BceX BApUAHTOB YKCIIO TAKUX HHTEPBAJIOB HE HPEBBI-
nraet 18).

ITocie BBIXOJA M3 UTEPALMOHHOTO LUKJIA KOPEHb CYMTATH PABHBIM Cepe-
JIMHE WMHTEpBala M MPOBECTH IPOBEPKY IIyTEM IIOJCTAHOBKA B HMCXOJIHOE
ypaBHEHHUE, YTOObI yOSIUTHCS B IPABUIBHOCTH HAXOXKICHHS KOPHSL.

Hcxomnoe ypasuenne f(X)=0. Ilemecoobpasuo f(x) opopmurs B BHIC

(YHKIMM TTI0JIB30BATENS.

Bapu- Vpaenenue Ob6nacmu, codeparcawas KopeHs
anm
1 3sin/x +0,35x~3,8 =0 [2; 3]
2 0,25x% +x—1,2502 =0 [0; 2]
3 x+x+3x-2,5=0 [04;1]
1

4 X———= [0; 0,85]

3+sin3,6x
5 0,1x* —=xInx =0 [1;2]
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapu- Vpasnenue Ob6nacmu, codepacawas Kopers
aHnm
1., 1. . 1
6 tgx—=tg°x+=tg°x—==0 0;0,8
R gL R [0;0.8]
.1
7 X—2+sin==0 [1,2; 2]
X
8 e* +Inx-10x=0 [3;4]
9 cosx—e X2 +x-1=0 [1; 2]
10 1-x+sinx—In(l+x)=0 [0; 1,5]
11 3x-14+e*-e* =0 [1;3]
12 V1-x—tgx=0 [0; 1]
13 x+cos(x*# +2)=0 [0,5; 1]
14 3IN*x+6Inx-5=0 [1; 3]
15 sinx? +cosx? —10x =0 [0; 1]
16 INnx-x+1,8=0 [2; 3]
1
17 x-tgx—§:0 [0,2; 1]
X X
18 tg—-ctg—+x=0 1,2
959 [1;2]
19 0,4+arctgy/x —x =0 [1; 2]
20 V1-x-cosv1-x =0 [0; 1]
21 0,6-3-2,3x-3=0 [2; 3]
22 1o _xv+log [0; 1}
3 3
23 e*(cosx+sinx)—2=0 [0; 1,5]
2
24 3/(\/x_3—2) ~1-0 [0; 2]
25 e2+e 2-3=0 [1: 3]
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TEMA 13. ATEPAIIUOHHBIE LIUKJIBI.
YTOUHEHUE KOPHEMN YPABUHEHI/Iﬁ
METOJIOM UTEPALIUI

ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

[TycTtb, Hampumep, HEOOXOAMMO HaAWTH C TO-
rpemHocTho & = 107 KopeHs ypaBHeHus

53+ 10x2 +5x—1=0

METOJIOM UTEpaIuil.
IIpuBenem ucxonHOE ypaBHEHHE K BUY

1
X=——
5(x+1)°

Jnst ompeneneHust Xo NPUMEHUM TrpaduyecKuit
METOJI OT/EJICHUs] KOPHEH, a UIMEHHO ITOCTPOUM Tpa-
¢uK pyHKIII

1
=Xy, =——.
Y Ve 5(x +1)?

HertpymHo yOGeanThesi, 9TO KOpeHb (ToUKa mepe-
CeUEHHMS OSTHX TpaQuKOB) TMPHHAICKHUT OTPE3KY
[0, 1]. TTosTomy st Beex X € [0, 1] meroxn urepanmit
MIPUMCHHM:

2
'X)|=——=<1
[ 5(x+1)°
Cxema anroputMa mpejacTaBieHa Ha puc. 13.1.
[Tporpamma OyneT UMETh CIEAYIOIIUIA BUL:

{llens: yTouHEHME KOPHA.
{llepemvennre :

{ eps — monycTumMas NOTPENHOCTE;
{ X0 — HauanbHOe npubIMxeHME;

{ x1,X2 — nocnemoBaTesbHEE

{ NPUOIMKXEHNS KOPHS .

{MeTon: meTon uTepaumii. }

o o o e

Hauano

Ja
BriBox
Xy, F(x)

6

Puc. 13.1. Anzopumm
HAX02ICOeHUsL KOPHSL
Memooom umepayui
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

{lporpammuctT: TMerpos M.II. }
{0ara: 13 ausapa 2006 r. }
Program lter;

Var

eps,x0,x1,x2: real;
Begin {lter}
{BBom u 3x0-MeyYaTbh MCXOIHEIX MAHHEIX }
WriteLn("Beenure HauasbHOE",
" NpuOIMKEHME M MOTPENHOCTH");
Read(eps,x0);
WriteLn("lorpewnocTs: ",eps);
WriteLn(® nauanbuHoe npuGimxenrve: ",X0:6:2);
{Peanmmzauua MeToma mTepauwuii}
x1=x0;
repeat {Hauano umxna}
X2:=x1;
x1l:= 1/(6*(x2+1)*(x2+1))
until Abs (x1-x2) < eps; {Koneu uuxna}
WriteLn("xopens: ",x1:9:5)
End. {lter}

3ATAHUSA

Y TOYHUTH KOPCHb ypaBHCHUA U3 MPEAbIAYIICTO 3aJaHUA MCTOJAOM UTCpaA-

. -5 .
uuit ¢ morpemnocteio € =107, Onpenenurts 4MCI0 NOBTOPEHUH LUMKIA TIPH
METOJIe TIOJIOBHHHOTO JENICHUS W METOJAE WTeparuid U CPaBHHUTH dPPEeKTHB-
HOCTB 3THX METOJIOB.
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Tema 14. UTEPAIIMOHHBIE LIUKJIBI.
BBIYUCJIIEHUE CYMMbI BECKOHEYHOI'O PAIA

ITPUMEPBHI COCTABJIEHUSA ITIPOT'PAMM
Mpumep 14.1. Paccmorpum 3aja4y BbluucieHus GyHKpu Y = COS(X)
C TIOTPEIIHOCTRIO €, UCTIONIB3YST PA3IOKCHUE KOCUHYCA B P
2 4

cos(x):l—% %——I ) Z:;t (x).

HakomnureHrie CyMMBI TTPOU3BOIUM TI0 PEKYPPEHTHOH (opmyIre
S, =S,,+t,(X).
3nechk oOUMK BUJ CIaraeMoro CyMMbl MOXET OBbITh 3allMCaH B CIIEIYIO-

el popme:
2n

W)= (' G

st cokparieHusi 00beMa BBIYUCICHHH €ro IeecO00pa3HO BBIYHCIISATH
o ¢opmyie

tn (X) = tn—l(x)(pn (X) .

COMHOXHTEND Pn(X), Ha3bIBACMBIN MTEPEXOIHBIM KOI()(GHLIHEHTOM, MOYKHO
OTIPENETUTh U3 COOTHOIICHHS

t,(x)
n X)=—7+
(P ( ) tn—l(X)
YuurteiBas, 4To
o 2(nfl) o 2n—2
b= (Y e = (0
MOJIyYUM
" X2n
(X) _ tn (X) (_1) (2n)| _ X2 (2”—2) _ X2 .
PTA00 1 X2 (2n)!  2n(2n-1)
(2n 2)!
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

{

{llens: BEUMCIIEHME CYyMMEl C 3amaHHOM
MOTPEMHOCTLI M0 UTEPaLMOHHOMY
anropuTMy -

{llepemennre :

{
{

A e e A

{llporpammucr: Kapnos K.K.

{dara nanmcauma: 16 ausaps 2006 r.
{**************************************

s=1t=1,

HauasnpHoe 3Hadenue to(X) Haxoamm
n=1 IOJICTAHOBKOH B (opMyiy uisi oOiero

Her
|t|>eps
Ja

=7 i TEKyIIEero 4ieHa pAda W CyMMBI IIpH

Puc. 14.1. Aneopumm eviuucnenus

é n=0

IIporpamma

CyMMbl DECKOHEUH020 padd

X a—
n a—
eps
S —
T —

apryMeHT OGYyHKLUM

nepeMeHHas CYyMMUPOBAHUSA

— NOTPEWHOCTL BHUMCJIEHUS CyMMEL
cyMMma

cJjlaraeMoe .

N o e e e el e e gl e e el

Program Serie;

Var

eps,

S, t, x:real;

n:integer;

94

Torma Texkymmii 4ieH psga Oyner
BBIYUCIIATECS 110 POpMyIIe

yiena t,(X) 3aagenus n = 0:

L) =19, =

HauanpHoe 3HaYeHHUE CYMMbI MOKHO
=t| -
2n(2n 1) MIPUHSTH PaBHBIM T[EPBOMY WICHY psiia,
S T.e. Sy =1. YuursBasg, 4To 3HauYCHUs
n

yKE€ OIpE/CICHBI,
psizan mpuMeM pPaBHBIM E€IWHUIIE.

Ha puc. 14.1 nmpuBeneH anroputMm
BBIUHMCIICHUsI OECKOHEYHOTO psifa C 3a-
JIAaHHOM MOTPEUIHOCTHIO eps .
BBIYMCIICHUS
CYMMBI UMEET CIIECIYIOINI BU:

HOMEp JICHa



Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

Begin {Serie}
{BBOn MCXONHBIX HaHHBIX}
Write("x=");
Read(x);
Write(Teps=");
Read(eps);
{oxo-neuars}
WriteLn("Ona X=", X:6:2," ¢ norpewHocTbn ", €pPS);
{Bruncnenne cymmer}
t:=1;
S:=1;
n:=1;
while abs(t)>eps do {Ycnosue npomosxeHus umkia}
begin
ti=-t*x*x/(2*n*(2*n-1));
S:I=S+t;
=n+l
end;
WriteLn("n=", n," S=", S:12:9)
WriteLn("KouTponbhuoe 3Hauenue: "; €0s(X):12:9)
End. {Serie}

3aMeTnM, 9TO MEPEMEHHON LUKJIA SBJISIETCS MapaMeTp N, OJHAKO OH Ha-
MPSIMYIO HE y4aCTBYET B YIPABICHUH [IUKIIOM.
Mpumep 14.2. [Tycts HEOOXOIUMO BBIUUCIUTH 3HAYCHHE CYMMBI psijia
1 1 1
S=—+—+—+
1.2 2.3 34
C 3aJJaHHOU MOTPEIIHOCTBIO € .
3nech IpH HAKOIUIEHUH CYyMMBI 110 (hopmyiie

S,=S,,+t,
0OIIHIA YJIeH psiia IMEET BHT
1
t,=——
n(n+1)

1 MOXeT OBITh BBIYMCIIEH HETOCPEICTBEHHO 0€3 ONpe/IesICHHs IEePEX0THOTO
ko3 duruenta ¢, . IlpuHuMas HadanpHble 3HAYEHHMS CyMMbI U WiCHa pAna

paBHBIMH 1/2, allTOPUTM pelIeHns TaHHOH 3a1a4i MOYKHO MPEICTABUTh B BHIC
puc. 14.2.
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CbopHuk npumepos u 3a0ay no NPOPAMMUPOBAHUIO

Hauaio

t:=1/2;
s :=t;

n:=2
Her
Jla

t:=1/n(n+1);
S:i=s+t;
n:=n+1

L

Puc. 14.2. Cxema ancopumma biuuciieHus: Cymmul psioa

IIporpamma BBIYHMCIICHUS TaKOH CyMMBI IIPOCTOTO psiga OyAeT UMETh Ciie-
NYIOLIUNA BUJL:

Program Serie_simple;

{lporpamvucT: Kpachuos ®.E.
{O0ara nanucaunua: 19 ausaps 2006 r.

{

{llens: BRUMCIIEHME CyMMEI C 3aIaHHOM }
{ MOTPENHOCTHI [0 UTEPALMOHHOMY }
{ aNToOpUTMY - }
{epemennre: }
{ N — nepemMeHHas CyMMUPOBAHMA }
{ t — unen psana }
{ €pPS — MOTPEemHOCTH BBUMCIIEHUS CYMMEH }
{ S — cymma.- }

}

}

}

Var
eps, S, t:real;
n:integer;
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Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

Begin {Serie_simple}
{BBOn MCXONHBIX HaHHBIX}
Write(Teps=");
Read(eps);
{oxo-neuarn}
WriteLn("Cymma psama ¢ norpemHocTso ", €PS);
{Bruncnenne cymmer}y

t:=1/2;
S:=t;
n:=2;
while t>eps do {Ycnosue nponmomxenHus umkia}
begin
==1/(n*(n+1));
S:I=5+1;
I=n+1
end;

WriteLn("S=", S:12:9, " za ", n-2, " maros")
End. {Serie_simple}

IMpumep 14.3. PaccMOTpyM NpHMep BBIYUCICHHUSI CYMMBI psifia, TEKYIIHH
YICH KOTOPOT'O MPEACTABIIACTCA B BUJAC IBYX COMHO)KI/ITCJ'IGf/i, OJUH U3 KOTO-
PBIX BBIYHCIAETCS 10 PEKyPPEHTHOMY COOTHOIIEHUIO, a APYrod HEMOCPEACT-
BCHHO.

X3 XS X2n+1
S=X+—+—+...+
3 5 2n+1

+...

31echk Mpy HAKOILICHUH CYMMBI IO (hOopMyIIe
S, =S, +t,
o0mmuii WwieH paga MOXKeT OBbITh MPEACTABIICH B BUJE MPON3BEACHHS
tn =Vu,,

2n+1

1€ COMHOXHUTEIb V, = X 11eJ1ecO00pa3HO BBIUUCIUTG 0 PEKYPPEHTHOMY

COOTHOIICHHUIO

a COMHOXHUTCIIb Un = m — HCIOCPCACTBCHHO IO MPUBCACHHOU (bOpMyJ'IG.

[IpyHuMas HavyanbHBIE 3Ha4YeHHA S,,V,,l, paBHBIMH X, a N=1, cxemy
aNTOpPUTMa MOXKHO TIPEJICTaBUTh B BHE puc. 14.3.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

V= X2,
t:=v/(2n+1),
s:=s+t,n:=n+1

L ——— 1

Puc. 14.3. Cxema ancopumma evlyucienus
CYyMMbL KOMOUHUPOBAHHO20 pAOA

HporpaMMa 7K€ BBIYHCIICHUS CYMMBbI KOM6I/IHI/IpOBaHHOFO pdaaa 6yﬂeT
HUMCTb CJ'IG,Z[yIOHII/II\/’I BU:

Program Serie_complex;

{ B
{Uens: BRUMCIIEHME CyMMBEI C 3amaHHOM }
{ MOTPENHOCTBI [0 MTEPALUOHHOMY }
{ aNTOPUTMY - }
{llepemennrie : }
{ N — nepemeHHas CYMMMPOBAHNS; }
{ t — ujen pazna; }
{ X — apryMeHT; }
{ V — COMHOXMTEJ ; }
{ €pPS — NOTPEeWHOCThH BEUMCJIEHUS CYMMHEL; }
{ S — cymma. }
{IporpammucT: Cusos B.M. }
{lara nanmcaumua: 21 ausaps 2006 r. }
L }

Var
eps, S, t, v:real;
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Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

n:integer;

Begin {Serie_complex}
{BBON MCXOIHHIX HAHHHX }
Write("Horpeunocts €ps=");

Read(eps);

Write("Aprymenr X=");

Read(x);

{ox0-neuars}

{Bruncnenne cymmer}y

WriteLn("Cymma psazma ¢ NOTpemHoCTh

WriteLn("npu X= ", X:6:3);

", eps);

while Abs(t)>eps do {Ycnoeue npomosxeHusa umukia}

VI=X;
I=X;
S:i=x;
n:=1;
begin
VI =X*FX*V
t:=v/(2*n+1);
S:=S+t;
i=n+l
end;

WriteLn("S=", S:12:9, *

3a

End. {Serie_complex}

3AJAHUSA

PazpaboTare anroput™ U Mmporpammy, ONpenessSione CyMMy psaa ¢ 3a-
JIAHHOM TOTPEITHOCTRIO € (MIICHUIIOH) ISl TPOU3BOJILHO 38 JAHHOTO apTyMEHTa
X. OnpeenuTh YUCI0 MOBTOPEHUH NTEPAIIMOHHOTO [IUKJIIA.

Bapu- beckoneunas cymma Luanason Buipasicenue
anm usMeHernus X ons npoeepku
x> X x X"
1 +—+—+—+..+—+... —0 <X <o |gX
21 31 41 n!
X2 X4 X6 . XZn
2 ——t———+...+(-) + —00 < X <0 |COSX
21 41 6! (2n)!
1 1 1 1 x+1
T ) N ——— | NS In[ X2
X 3x° 5x (2n+1)x x-1
3 5 7 2n+1
X X X X
4 X——t———t. . +(-]) —+ —00 < X< |sinX
31 51 71 D (2n+1)!
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapu-
anm

bBeckoneunasn cymma

Juanazon
UsMeHeHus X

Buipaoicenue
0/ NPOBEPKU

" X
5 1—£+i2—i3+...+ 1 +... x| >1 —
X X° X X X+1
X3 X5 X7 X2n+l 1+X
6 2l Xttt D+ +o | (X<t In| —
3 5 7 2n+1 1-x
3 5 7 2n+1 X —X
7 1+X—+X—+X—+...+ X +... —w<x<w &£
31 51 71 (2n+1)! 2
2 n
8 1+x|na+_(xlna) +m+_(x|na) +... |70 < X< | g*
1! 2! n!
X2 x xt X"
Z 4 - 4 - 1< — —
9 X+ bt b 1<x<1 In(1—x)
1 1
cosx+5c032x+§cos3x+... X
10 1 O<x<m —In(ZsinEj
...+ —COSNX+...
n
2 4 6 2n X —X
11 1+X—+X—+X—+...+ X + —o<x<ow &€
2! 41 6! (2n)! 2
cosx—%0032x+%cos3x—£cos4x+... «
12 1 4 0<x<m In[ZcosEJ
ok (D)™ = cosnX +...
n
2 3 4 n
13 x—x—+x——x—+...+(—1)”*1x—+ —1<x<1 |In(l+x)
2 3 n
_ 2 _ 3 _ 4
(x—l)—(X 21) +(X 31) —(X41) +...
14 2 O<x<2 Inx
+(—1)”*lu+...
n
X3 X5 7 2n+1
15 X— =+ (-D)" +...||X <1 arctg(x)
3 5 7 ( )2n+1 ||
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Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

Bapu- beckoneunas cymma Luanason Buipasicenue
anm usmMeHeHus X | 0/ NpogepKu
1 1
cosx+§cos3x+50055x+... 1
16 1 O<x<m ZIn (ctg%)
et cos[(2n+D)x] +... 2
2n+1
2 3 n 1
17 |14+ x+ X2+ X+ X"+ x| <1 —
1-x
1+ XCOS X + X* COS2X +... 1-xcos X
18 |X|<1 P
..+ Xx"cosnx+... 1-2xcos X+ X
1] 2-3x+3-4x* +4-5¢ +... 1
19 = x| <1 3
2| . +(+D)-(N+2)X" +... (1-x)
1 2-3-4x+3-4-5x" +... 1
20 += x| <1 7
6 ..+(n+1)-(N+2)-(N+3)X" +... (1-x)
Xsin x
21 XSin X+ Xx*sin 2x+...+ x"sinnx +... |X|<1 e —
1-2XC0s X+ X
1-(1-x)+(1-x)* -
22 3( )+ ) O<x<l i
“L-X)’+. D" A-X)" +... 2-X
23 |1-x+x -+, E2X"F. x| <1 —
1+x
24 2 3 n-1 x| <1 [
1+2X+3X°+4X7 +...+nxX"" +... | | (1-x)?
3 5 2n+1 X
25 x4+ x| <1 >
1-x
KOHTPOJILHBIE 3ATAHUSA

Bapuanr 1. Kopens n-it crenenn

y=4x

Y3 YKcia X SIBJISETCS MPEAesioM MOCIe0BATENbHOCTH Yo, Y1, Y2, -y Yky -+vy KAK-
JIbII YJIeH KOTOPOi onpeJiensieTcs urepaiuen
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

1( x
Yeur =Yt 3" Y% | Yo=X
N Yy
— 103 . Ny
OnpenenuTs ¢ TOYHOCTEO 110 € = 107 KOpeHs 2-1 u 4-ii CTEeleH! U3 Jucia
7/3 1 uKcio urepanuii, HEOOXOAUMBIX TIPH ITOM.

Bapuant 2. Berauciuts 3Ha4deHue GYHKIUH SiN(Z), UCTIONB3Ys pas3ioxke-
HUE €€ B CTETICHHOM psI;

2n+1
sinz=>» (-1)" ——
nz(; (2n+ 1)'
OrnpenenuTh YUCIO WTepanuil, HeoOXoauMbIX uisi Beramcierus Sin(0,3)
¢ TOYHOCTBIO 710 € = 107,

BapuanT 3. Berauciuts 3Hauenne QyHKIHHU SiN(Z), MCIOIB3Ys Pa3IoKe-
HHE ee B OECKOHEUHOE MPOU3BEICHNUE!

2
. = z
sinz = 1-|—1 |

OrmpenenuTs YHCIO WTepanuii, Heobxoaumsix st BeraucieHus Sin(0,3)
¢ TOUHOCTHIO 710 € = 107,

Bapuant 4. Beraucnuth 3HaueHHe QYHKIUH COSX, UCTIONB3Ys Pa3IoKeHUE

€€ B CTETIEHHOM psI:
2n

COSX = ZO( )(Zn)l

OmnpenenuTh YHCIO UTEpaIii, HeoOXOMMMBIX Ut Bbraucienus: €0S(0,3)
€ TOYHOCTBIO 10 € = 107* .

BapuanT 5. J[ns ypaBHeHus x> — cosx = 0 YTOYHUTH KOPEHb METOJIOM UTE-
paumii Ha nntepsane [0, 2] ws e = 107,

Bapunanr 6. Beranciants 3HaueHne GyHKIMN COSX, UCIOB3YS PazIokeHHe
ee B OECKOHEUHOE ITPOU3BEIICHUE:

osE= H Lt(Zk +1)}

OnpenenuTh 4UCIO UTEpaluid, HeOOXOAUMBIX st Bbrumciaenus €0S(0,3)
€ TOYHOCTBIO 10 € = 107* .
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Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

BapuaHT 7. Bel4uCINTh 3HaYCHHE TUIIEPOOIMYECKOrO CHHYCa, UCIIONB3YS
pa3oKeHUE ero B CTENICHHOH P

) 2n+1

X
ShX22m.

n=0

3amanue BRITOTHUTD st X = 1,75 ¢ morpentHocTeio € = 107,
BapuanT 8. BerauciiuTs 3HaUYCHHE TUIIEPOOIMYECKOro CHHYyca 110 (hopMyJie

X -X

thzi’
2

UCTIONB3Ys PasNokeHne QYHKIMK € B CTENEHHON P

3amanue BRITOTHUTD 11 X = 1,75 ¢ morpentHocTeio € = 107,

BapI/IaHT 9. BeIuuciuTh 3HaYCHHE FI/IHCp6OJ'II/I‘IGCKOFO KOCHHYCa 110 (bOpMyJ'Ie
= X
n=0 (Zn)'

3ajanue BBITOMHATS U1 X = 1,75 ¢ morperusoctsio € = 107,

Bapuanr 10. Berancnuth 3Ha4eHHE HHTETPAJIBHOTO KOCHHYCa

Ci(x) = j oost g
HCIOJIb3YA PA3JIOKECHUC
Ci(x) = C+Inx—lx—+ L X
22 w4

JUIs aprymMenTa X = 3 ¢ morpermHocTsio € = 107, Tloctosamyro Ditnepa — Mac-
KepoHH puHAThH paBHoi C = 0,577216.

Bapuanr 11. ITo onpenenenuto Diinepa ramma-QpyHKIHs
n! 7
n»w X(X+1D)(X+2)-- (x+n)

r(x) =

CocraBuTh PEKYPpEHTHOE COOTHOIICHHE W Bhraucauth 1(2,5) ¢ mor-
permHoOCTHO € = 107
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapunanr 12. Beruuennts unTerpan @penens g X = 1,55 ¢ norperHo-
ctbio & = 107 o hopmyite

smt x 1x3 1x

\FJ N AT

Bapuanr 13. Berunciuth unterpan ®@penens s X = 1,55 ¢ norperHo-
cthio € = 107 o dhopmyte

cost 1x2+1x4 1x5+
2&0 521 94! 136! 7

Bapuanr 14. Beruucouts 3Hauenne QyHKiu arctg(X) ¢ morpemHocTso
€=10" u ompenenuTh YKMCIO TPeGYEMBIX IS ITOro Mrepammii mpu X = 0,5;
x=0,7.

2n+1

arctgx = Z( )(2n+1)

Bapuanr 15. Beruucnuts 3Hauenue (GyHKIuU arcsin(X) ¢ morpemnrHocThio
=107 u OMPENICIIUTh YUCIIO TPpeOyeMbIX i 3Toro urepamuii npu X = 0,5;
x=0,7.

1x* 13x° 135x%
arcsinX =X+-——+—-———+-————
23 245 2467
Bapuanr 16. J{is ypaBHEHHsI IPUBEJCHHOTO B 33J[aHUK 5, U HAMJIEHHOTO
unTepBana (a, b) yrounuTs KOpeHs X ¢ morpermsocTsio £ = 10 Metozom mo-
JIOBUHHOTO JIEJICHMUS.
[ToxydeHHBI KOPEHb X MPOBEPUTH IYTEM IOACTAHOBKH €TO 3HAYCHUS
B ypasaenue f(x) = 0.

Bapuant 17. Jlns ypaBHeHus], IPUBEICHHOTO B 3aJlaHUH 5, U HailICHHOTO
uHTepBana (a, b) yrounnts Kopens X ¢ morpemsocTsio € = 107 MeTomoM xopx
(pOTOPIIOHANIBHBIX YaCTe).

Yepes Touku (a, f(a)) u (b, f(b)) npoBomum npsmMyro 1 HaXOAUM 3HAYCHHUE
X TOYKH TepeceveH s TaHHOH npsMoii ¢ ocbto OX o popmyie

_f@b-2a)
f(b)-f(a)

Ecnu f(a)f(x) <0, To mpaByto rpanuily b mepeHOCAT B TOYKY X, T. €. BbI-
MOJHSIOT MpUCBanBaHue D =X, B MPOTUBHOM Clly4ae YMEHBIIAIOT HHTEPBAI
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Tema 14. Hmepayuonnvie yuxivl. Boiuucnenue cymmul 6eckoneunozo psoa

3a cueT MPUCBOEHUS a := X. MICKOMBI KOPEHb X ONpEAeNseTCsl ¢ MOrPEIIHO-
CTBIO, PaBHOM Pa3HOCTH JBYX €ro cOocelHUX 3HaueHuil. Ecnu nomyuyennas no-
TPEIIHOCTD OOJIBIIE 33/laHHOW, TO BHOBb IPUMEHSIOT BBIIICTIPUBEACHHYIO (op-

Myly.
Bapuant 18. Bomonuuts 3aganue 5 st ypapuerns 1 — X2 + sinx = 0 Ha
unrepsaie (0, /2).

Bapwuanr 19. Beranciuts 3HaueHne GpyHKINN

2k-1
Inz=-2
Z:2k 1[1+ zj

C JIOMYCTUMOMW MOTPELIHOCTBIO € = 107, IIpouecc cymmupoBaHusi npekpaiia-
€TCsl, KaK TOJIBKO BBIMOJIHUTCS HEPABEHCTBO |Uy| < 4g, rae Uy — TeKyumii wieH
psima cymmupoanusi. Haiitu In(5), In(0,5) u onpenenuts Yucio craraeMeix,
YUYUTBIBAEMBIX B oboux ClryJasix.

Bapwuant 20. Onpeznenuts 3Hauenne Gpyukipn Y = f(X) mpu X=2, eciu 3Ta
(byHKIMA 33/1aHa HESIBHO B BUJIE

(x—1)2+(y-2)>-9=0.

IpuMeHnTh METOM WTeparuii, mpu KoTopom ypasHenue F(X,y)=0 mpen-
CTaBIISICTCS CIACMYIOMIEH UTEPAIlHOHHON (POPMYIIOii:

F(x.¥,)
Fr (X ¥,)
HauansHoe nmpubmmkenue 3a1ath Yo = 1. Ilponiece urepannu npoomkarb

JIO TeX TI0p, TOKa J[Ba MOCIIEA0BATEIILHBIX TPUOIKEHUS Yns1 U Yo HE COBIAIYT
. — 102
MeXay co0ol ¢ ToOUHOCTBIO 10 € = 1077

Yos1 = Yo —

Bapuanr 21. Bprumciuth 3HaueHue QyHKIUU ¥x ¢ MOTPELUIHOCTBIO

=102 u OMPENICIIUTh YUCIIO TPEOYEeMBIX Ui 3TOro mreparnuii mpu X = 0,5;
x=0,7.

125
33

1258
(—1)3+$ = (x=1*+...

Yx=1+= (x 1)— ( 1%+

2132

Bapuant 22. Jliist ypaBHeHus X° — COSX = 0 yTOYHHTE KOPEHb METOIOM T10-
JIOBMHHOTO JienieHust Ha uaTepsaie [0, 2] s € = 107
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

—X

2
Bapuanr 23. Bprumciuth 3HadeHue uHTerpana |e dX ¢ TOYHOCTBIO

O ey <

10 € = 0,5:107, HCTIONB3YS €10 PasNoKEHHE B PAL:

3 5 2n+l
e'XZdX:x—ix—+ix——...+(—l)ni i
13 215 n'2n+1

O ey <

BapuanT 24. Beranciuts ¢ morpemnoctsio € = 107 psx @ypbe st hyHK-
mun (X)) = X, uMeromuii creayronmi BULT;

(_1)n+1

n

2 lsinx—lsin2x+isin3x—lsin4x+...+ sinnx+... |,
1 2 3 4
mist X=1.

Bapuant 25. Berauciuts ¢ norpemsoctsio € = 107 psg Oypbe ams dyHk-
. f(x) = |X| , IMCIOIIUH CIICTYFOIIUI BHT;

m 4| COoSX CO0S3X cos(2n—-1)x
——— + +..+ +... 0
2 @ 17 3 (2n-1)y°

st X=-1.
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Tema 15. KOHCTPYUPOBAHUE ITPOI'PAMM
CO CTPYKTYPOMH BJIOKEHHBIX ITUKJIOB

ITPUMEP COCTABJIEHUS TIPOT'PAMMBI

HYCTI) HGO6XOHI/IMO BBIYUCJIUTh 3HAYCHUC (1)yHKL[I/II/I

X+1522(k+n)xk+n

! k=0n=0

MPU HEKOTOPBIX 3HAUCHHUSIX apryMeHTa X= Xo(hy)Xn.

[IpoeKTUpOBaHKE ANTOPUTMA PEIICHHUS TOH 3a/1a4ud HAYHMHAEM C COCTaB-
JICHUS [HUKIMYECKOH CTPYKTYPBI C MOCTYCIOBHEM, KOTOpas peliaet B ooiiem
Bune tabynupoBanue dyukimu Y = f(x) (puc. 15.1). 3HadeHue MBOHHON Cym-
MBI BBIYMCIIMM C ITOMOIIBIO BIOYKEHHOTO IIMKJIA 110 TapameTpaM K u N, sBIsiio-
IIMMHUCS OJHOBPEMEHHO MEPEMEHHBIMH CYMMHpPOBaHHS. B kauecTBe Hayaib-
HOTO 3HAUYCHUs ISl CyMMBI S OepeM HyJeBoe 3HaueHue. Oba nukna (K u n) se-
JSTFOTCSI IUKIINYECKHUME CTPYKTYPaMH C 3aTOJIOBKOM H LISTMKOM PACIIOI0KCHBI
BHYTpH Tella UKIIA 110 napamerpy X. Ciemyer oOpaTtuTe BHUIMaHHE HA TO, YTO
3a/laHie HAYaJbHbIX 3HAYCHUII HEPEMEHHBIX BHYTPEHHETO LHKJIa IIPOU3BO/IUT-
Cs1 HETTOCPEACTBEHHO 71eped BXOIOM 6 OaHHblIl [IHKII.

CocTaBUM IpOrpaMMmy:

g s 3
{llenv: BHUKCIEHME OBOMHON CyMMH NpuU }
{ Pa3/IMUHEIX 3HAYEHMAX apryMeHTa X. }
{epemennre: }
{ S — cymma; S1 — npomexyTouHas cyMmMma; }
{ NS, NSl — npepesnt BHEWHEN M BHYTPEHHEM CyMM; }
{ k,n — nepemensre cymmmposanus; XK — X B crenenu}
{ k; X1 — X B creneuu n; X= XO0(hx)xXn — napamerpur }
{ apryMeHTa; Y — OyHKUMA apryMeHTa X.

{Iporpammucr: demopos ®.0.
{Oara nanucanua: 23 ausapa 2006
{xxxxxxxx R R R e S e R S
Program Labl5;
Var
hx, S, S1, x, x0, x1, xk, xn, y:real;
k, n, ns, nsl:byte;
Begin {Lab15}

{BBon u »x0-meuyaTb MCXOIHEIX IAHHEIX}
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Cohopnuk npumepos u 3a0a4 no NPOSPAMMUPOBAHUIO

108

Hauano

Boruncnenue
2-KpaTHOU
CYMMBI S

Ha

S1:=S1+(k+n)*x1,

x1:=

x1 * X

L

——

S:=S

xk 1= xk * x

+ S1 *xk,

L 7

——

Puc. 15.1. Cxema anecopumma ebr4ucienus KpamHou Cymmbl

Write("x0=");

Read(x0);

Write("hx=");

Read(hx);

Write("xn=");

Read(xn);

Write("ns=");

Read(ns);

Write("nsl=");

Read(nsl);

WriteLn("x0=",x0," hx=",hx," xn=",xn);



Tema 15. Koncmpyuposanue npocpamm co CmpyKmypolul 6104CeHHbIX YUKTLO08

WriteLn("ns=", ns," nsl=", nsl);
{Tabynuporanme byHkUMM}
X:=x0;
repeat
{Buuncrienre IOBOMHOM CyMMEL}
S:=0;
xk:=1;
for k:=0 to ns do
begin
S1:=0;
x1:=1;
for n:=0 to nsl do
begin
S1:=S1+(k+n)*x1;
X1:=x1*x
end;
S:=S+S1*xk;
Xk z=xk*x
end;
y:=(x+1.5)*s/3.75;
WriteLn("x=",%," y=",y);
X:=x+hx;
until x>xn+hx/2
End. {Labl5}

3AJAHUSA

B mpornecce BbINOMHEHUs 3aaHUsl HEOOXOAUMO OCYIIECTBUTh HUCXOZS-
1iee MPOEKTUPOBAaHHE ANTOpUTMa TaOyJIMPOBaHUS CIOKHON (QYHKIMU U TIO
pa3paboTaHHOMY aITOPUTMY 3aITHCaTh TEKCT IPOrPaMMBI.

Bapmuanr 1.
ax

\/x+a'

Y=

2 2kx
2: >y ecau x<l
rae a=<%3 x+k x=0,2(0,2)1,6.

1 ecmu x21

BapuanT 2.
10 2

2

n
L ad —

, ecau a<d4,

Z= a=2(0,5)8.

a+l& a"
————2:——, eciua>4
a n=1 n
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapwuanr 3.

2n

X2 +3X+4& X
)y

, eciu X<0.5;

v — 5x+nl = 4n+1
Z_' eciu X =>0.5.
n1 N

X = 0,1(0,15)1,6; morpenHOCTh BHIYUCICHUSI OECKOHEUHOM CYMMBI € = 107,

Bapmuanr 4.
8
Z an % eciu X<0,5
gyt MX x = 0,1(0,1)0,9.
x+1& x _
—» ——, ecmu X>0,5;
4 =k+1
Bapuanr 5.
8
Z JXHS =_2(0,5)35.
n=1 n n=1
Bapuanr 6.
Y = Ax? + Bx+C,
8 X 0
C= ; x=10,1(0,05)0,5.
Z2n+l HZ:(; (0.05)
Bapuanr 7.
Z =x"cos(ax+t),
2,5, ecmu |X[<1; 5y 2n
e a= i t=) 2 x=01(01)08.
0,5, ecnu |x|>1  “43n+2
Bapuanr 8.
X X" x4+l X
Y == ; x=0,1(0,1)1.
2;n+2 nzn+3 )
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Tema 15. Koncmpyuposanue npocpamm co CmpyKmypolul 6104CeHHbIX YUKTLO08

Bapmuanr 9.
>y
Y=a ——; a=211(0,1)1,6.
T j+al
Bapuanr 10.

0 X2n
z n)!, eciu  X<I1;

(2
X .
Z(Z%T eciu X=>1

I

x =0,1(0,1)0,9, a norpeniHOCTh BEIYUCICHUS] OECKOHEYHBIX CYMM € = 107,

n

-0
-0

n

BapwuanT 11.
10 n
(—j , ecau X<2;
Z n=l x =0,5(0,25)3.
8 Xn
z . ecau X>2;
on+2
Bapuanr 12.
20
g Ll’ eciu X<0,5
~in+
y=4"" x=-0,5(0,1)3.
Z—, eciu X >0,5
n=1 n
Bapuanr 13.
8 n
LH[1+X—j, eciu  X>0;
X+172 n
Y = ) nl x_—0,5(0,1)0,5
Z X , eciu X<0;
n70 n +
Bapuanr 14.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

BapwuanT 15.

- n X
-1) —, <1
y 2 2D e ¥ X =0,5(0,1)1,6.

sin’® x + cos® (X+l) npu opyeux X,

BapwuanT 16.
X+3 i(2x+1)”
X2 +4% 2n+1

X+14 (x+1)"
RARE) I | P Sl .
c H + 1 ] npu opyeux X,

, ecau |X|<O,5;

Y= -0(0,1)1,.2,

n=1

BapwmanT 17.

X+2,510° & (x+2)° x+1z7: (x+1)"
T x2+3810° 4 n+d  x+2%5

Bapuanr 18.
10 X" X+1& X"
P= 1+ + , x=0,1(0,1)1.
H[ n+2j 2,5 ;(Zn)! (0.9
Bapuanr 19.
10 Xn+1
> , ecu 0,1<x<0,5
. “~2n+3
7 n 2n
X—-’_lzx +X , eciu 0,5<x<1;
3 & 8n+1

npu Apyrux x Gyskuus Y = y(X) He onpenenena; X =0,05(0,05)0,6.
Bapwuant 20.
50 1

——, ecm X< 0,5;
n:O(Zn +1)

Zln -sink(x—a), ecmu x>0,5

a — 3amaercs npousBosbHO; X = 0,4(0,2)1,8.
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Tema 15. Koncmpyuposanue npocpamm co CmpyKmypolul 6104CeHHbIX YUKTLO08

Bapwuanr 21.

NS sinx, 3
y=IIIIw+—F—L x = —0,5(1)4,5.

BapwuanT 23.

—Za , eciu a<0,4;
" a=0,2(0,05)0,8.

a

8 -1)"
a—{LZ[l+%}, eciu a=>0,4;
n=1

Bapuanr 24.

8
Z T eciu X<0,5

S= x=0,1(0,1)0,9.

n=!

8 xk

Z , ecmu X>0,5;
=0

Bapwuanr 25.

X 2 X" x+1 X2
S n IE 1+2-|: x=0,1(0,1)1,2.
ZH(+n]+xz+1ln_[(+2j X (01)

n=1
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Tema 16. OPTAHU3 AL BBOJA-BBIBO/JIA.
HHPEJACTABJIEHUME PE3YJIbTATOB PEHIEHUSA

sl :=4nr?
s2 1= mr?f2

BriBog
CTPOKH
r:=r+h

r

I

BriBox
OKOHYAHUS

Puc. 16.1. Ancopumm
6b1600a MabIULYbL
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ITPUMEPBI COCTABJEHUSA IPOTPAMM

Ipumep 16.1. Paccmorpum npumep Talbynmpo-
BaHUS (PYyHKITHIA

sl=4mr?;
s2=mnr?/2

M OpraHu3allii BBIBOJA PE3yJIbTATOB B BHJE TaOJIH-
eI, rae mapamerp I mmensercs ot 1.00 mo 1.4
¢ marom 0.05.

Tabnuia 10mKHA COCTOSATh U3 3ar0JIOBKA, CTPOK
u okoHuyaHus. Ilo Mepe BbIUKCIEHMS 3HAYEHUI
¢dynkipn S1 1 S2 B LMKIIE IO apaMeTpy I BBIIOJHS-
eTCsl TIeYaTh CTPOKH TaOJIUIIBI.

Cxema alnropurMa J0CTaTOYHO MPOCTa U MPUBE-
JeHa Ha puc. 16.1.

Jis ompeneneHust (JOPMBI TICYATH PE3YJILTATOB
CTPOUTCS CTWIM30BaHHas (opma TaOnuIbl C HC-
MOJIb30BAaHUEM CHMBOJIOB si3bika TypOo Ilackaib.
l'opu3oHTaNbHBIC JTUHUU MOXHO MPEJCTABUTH CHM-
BOJIOM '— ' (MHHYC), BEpTHKAJIBHBIE — CHMBOJIOM ' | '
(BepTHKaNBHAS UepTa). YUHTHIBAS BO3MOXKHBIC 3HA-
YeHusl napamerpa I, OyJieM BBIBOJIUTH €r0 3HAYCHUSI
B OTIEIBHOM CTOJIOIE Tabmunbl B ¢opme d.dd, rae
d — mecstrunas rmdpa. 3HaueHus GyHkmi S1 u S2
3apaHee HEM3BECTHBI, TIO3TOMY OyIeM BBIBOJWUTH HX
B opme dd.ddd.

C 1enpr YIpoIIeHUs ONEPaTOPOB BBHIBOJA Tal-
JIMIIBI BBEJIEM BCIIOMOTATEIbHYI0 KOHCTaHTY P, co-
Jieprkaiyto 1asa mnpobena. [lepByio CTpOKy 3arojios-
Ka TaOmumbel peamusyeM medathio 31 cumBoma ',
BTOPYIO — IEYATHIO CIIEAYIOIIETO TEKCTA!

Tperbs CTpoka MOBTOpSET NepBYro. UerBepras
CTPOKa pealu3yeTcsi ONeEpaTopoOM BBIBOJIA



Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

WriteLn(*|",P,r:4:2,p,*|*,P,s1:6:3,P,"|",P,s2:5:3,P,"|");

ITeyats okOHUAHWS TAONHIBI pEANH3YyETCS AHAJOTHMYHO I€YaTH TMEepPBOU
U TPEThEH CTPOK TAOIHUIIHL.

Jlist opraHu3anve MO3UIMOHUPOBAHUS TaOJMIBI HA JKpPaHE BBOJUTCS
KoHcTaHnTa T, conmeprkainast 12 mpo6esos.

B nenom mporpamma TabynupoBaHus (QYHKIHMA M MEYaTH pPE3yJIbTATOB
B BUJIE TAOJIMIBI UMEET CJICITYIOLINI B!

Program tabl;
Const
p="*;

Var
hr,r,ro,rn,sl,s2:real;

Begin{tabl}

WriteLn(T, "VMBAHOB M.M., BAP.15%);
WritelLn;

WriteLn("BBOI MCXOIHHX IOAHHEX");
Write(“?”);

Read(r0,hr,rn);

WriteLn(T, "TABINIA PE3YJBLTATOB");
WritelLn;

{Buron zarosioBka TabIMUUE}
WriteLn(T,S);
WriteLn(T,"]","R":5,"]|":4,"S1":6,"|":5,"S2";5,"]":5);
WriteLn(T,S);
r:=ro0;
while r<rn do

begin
sl:=4*pi*r*r;
S2:=pi*r*r/2;
{BuBon crTpoxy TabIULLL}
WriteLn(T,"|",P,r:4:2,P,*|",P,s1:6:3,P,"|",P,s2:5:3,P,"|");
r:=r+hr
end;

{OxoHuaumne Tabnuue}
WriteLn(T,S)

End._{tabl}

PesynbraT paboThl IPOrpaMmbl MpejcTaBiieH Ha puc. 16.2.

Hcnone3yss cUMBOJIBI TiceBAOTpadUKH, KOIBI KOTOPHIX NPUBEICHBI B
Tabia. 16.1, MOXXKHO TpeiCTaBUTh TaONUIly B Oojiee MPUBBIYHOM rpadpuyeckoM
Bune. s sToro Heobxomumo momerars B ornepatop Write dynkuuro Chr,
umerontyio ¢opmar Chr(<kox cumBosa>), KoTopass 00ECIEYUT BBIBOJ HA JK-
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

paH UMEHHO TOTO CHMBOJIA IICEBAOTPA(UKH, KO KOTOPOTO SIBIISICTCS apryMeH-
TOM (pyHKIHH.

WBAHOB W.W., BAPWAHT 15

BBO/ WCXOAHbIX 0AHHbIX
7 1,.05,1.4
TABMULA PE3YNbTATOB

Puc. 16.2. Pesynomam pabomer npozpammut Tabl
Tabauya 16.1

DEC/|0 16 |32 |48 |64 |80 |96 |112|128|144|160|176| 192|208 224| 240
/HEX|00 |10 |20 |30 (40 |50 |60 |70 {80 |90 |AO |BO |CO |DO EO |FO
0 [0 |NUL |DLE 0 |@ |P p |A|P |a |Z |L [L |p |E

1|1|soN |Dc1 |! |1 |A |Q |a |q |B |C |6 L)+ |c |E

2 |2|sTx [pc2 | |2 |B |[R |b |r (B |T |8 |B |7 |7 [v |€

3 |3|ETX [DC3 |# (3 |C |S fc |s |T [V |[r || |F |L |y |€

4 |4|EOT |DC4 |$ (4 [D |T |d |t (A |® |xa |4 |- |E |o |[i

5 |5 |ENQ % [5 [E |U |e [u |[E [X |e |4 |4+ |F [x |[i

6 |6 |ACK [SYN |& |6 |F |V [f |v |x |0 [x [ |F |5 [z |V

7 |7|BEL [ETB |* |7 |G |W |g |w |3 |4 |3 |3 |[F |4 [« |V

8 |8|BS |CAN|( (8 |H |X |h |x |m |W |u |g |[L | |m |°

9 |9(HT [EM [) |9 |1 |Y [i |y |#0 |w |& |4 |F [{ |w |=

10|A|LF |suB |* bz |i |z |[K B [x || |[& |[F |» |?

11|B|VT |ESC |+ |; K[ [k |{ 7T [Bl |n |3 |5 I Bl |_

122|C|FF |FS |, < L [\ 1 | M |b | |4 ||}k |@ |6 [N
13|D|CR |? == M1 Im [} (H D [a |4 |=]|] |» |®

14|E{SO RS |. |> [N |~ |n |~ |0 [IO]o |4 [& |} |0 |_

15(F |sI /[ |? |0 |_ |o PpPEL|O |4 |o |7 |£ |™ |s
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Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

Hwxe mpuBeneHa mporpamma, 00eCeqnBaloIas BHIBOJ TaOMHIBI B Tpa-
¢duueckom Buje, a Ha puc. 16.3 — pe3ynbTarsl ee paboTh.

Program tabl2;
Const
p=" =;
T=" "
izinteger;
Var
hr,r,ro,rn,sl,s2:real;
Begin{tabl2}
WriteLn(T, "MBAHOB ¥.U., BAP.15%);
WritelLn;
WriteLn("BBOL VCXOIHHX IAHHHX");
Write(*?”);
Read(r0,hr,rn);
WriteLn(T, "TABJIMIIA PE3YJILTATOB");
WritelLn;
{BuBon 3arosioBka TabIMALEL}
Write(T,Chr(219));
for i:=1 to 8 do
Write(Chr(196));
Write(Chr(194));
for i:=1 to 10 do
Write(Chr(196));
Write(Chr(194));
for i:=1 to 10 do
Write(Chr(196));
WriteLn(Chr(191));
Write(T,Chr(179),"R":5,Chr(179):4,"S1":6);
WriteLn(Chr(179):5,"S2":5,Chr(179):5);
Write(T,Chr(195));
for i:=1 to 8 do
Write(Chr(196));
Write(Chr(197));
for i:=1 to 10 do
Write(Chr(196));
Write(Chr(197));
for i:=1 to 10 do
Write(Chr(196));
WriteLn(Chr(180));
r:=r0;
while r<rn do
begin
S1:=4*pi*r*r;
S2:=pi*r*r/2;
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

{Bemon cTpoku TaBrmipLy
Write(T,Chr(179),P,r:4:2,P,Chr(179) ,P,s1:6:3,P,Chr(179));
Writeln(P,s2:5:3,P,Chr(179));
r:=r+hr

end;

{Oxonuanre TaGiw}
Write(T, Chr(192));
for i:=1 to 8 do

Write(Chr(196));
Write(Chr(193));
for i:=1 to 10 do

Write(Chr(196));
Write(Chr(193));
for i:=1 to 10 do

Write(Chr(196));
WriteLn(Chr(217));

End.{tabl2}

MBAHOB W.W., BAPHAHT 15
BEOQ MCXOAHBIX [AAHHBIX

?1,.05,1.4
TABNUUA PE3YNBTATOB

1.
1.
1.
2.
2.
2.
2.
2.
3.

Puc. 16.3. Pesynvmam pabomul npozpammu Tabl2

OpHako, KaK BHJIHO M3 IPHUBEACHHOH MPOrpaMMbl, TaHHBIHA criocol ¢op-
MHUPOBaHMS TAOJIHIBI SBISETCS JOCTATOYHO TPOMO3/KHNM. boree koMnakTHOTO
pELICHHsT MOXKHO JOOUTBCS, €CII UCMOJIBb30BaTh BMecTO (yHKImu Chr mome-
IIEHHE B CTPOKY BBIBOJA HEIIOCPEICTBEHHO M300pa’KeHUsI caMoro rpadmude-
ckoro cuMBomna. st aToro HeoOxoaumo mpu Haxkartoil kiasume <Alt> ma-
OpaTh KO CHMBOJIAa Ha JOIOJIHUTEIBHON KIaBHAType ciipaBa. Torma oobem
MPOrpamMMbl OYET CPABHUM C €€ ePBOHAYAIbHBIM BAPHUAHTOM:
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Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

Program tabl3;
Const
p=r -
T=" "
Var
hr,r,r0,rn,sl,s2:real;
Begin{tabl3}
WriteLn(T, "MBAHOB .M., BAP.15%);
WritelLn;
WriteLn("BBOI VICXOIHEX IAHHHX");
Read(r0,hr,rn);
WriteLn(T, "TABJIMIIA PE3YJILTATOB");
Writeln;
{Bemon saronoska TaGIMLEL}Y
WriteLn(T,” ”);
WriteLn(T,” R S1 S2 ”);
WriteLn(T,” 7);
r:=r0;
while r<rn do
begin
S1:=4*pi*r*r;
S2:=pi*r*r/2;
{BuBon cTpoxM TaGIMLEL}

Writeln(T,”|”,P,r:4:2,P,”|”,P,s1:6:3,P,”|”,P,s2:5:3,P,” | *);
r:=r+hr
end;
{Oxonuanve TabmaE}
WriteLn(T, | ' 17)

End.{tabl3}

2

Ipumep 16.2. B kauectBe npu- 4
Mepa COCTaBHM HPOrpamMMy OpraHH- 5
3alMM BBIBOJA HA JKpaH (UTYpBHI, 6
npejcTaBeHHOI Ha puc. 16.4. 87

omie eleM BCIIO-

Jnst yrnpomieHuss BBEIEM BCII 0000000
MOraTelbHble KOHCTAaHTBI, IO3BO- 0 0
JSIOLIKE W300pa3uTh MOBTOPSIOLINE- 0 0
Cs1 AJIEMEHTBI (pUTypHI: 0 0
P="0000000"; 8 8
C="0 0";

0000000

Puc. 16.4. Hzobpadicenue gueypor
yugpovl wecmo
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

IMepBble mIECTH CTPOK (HUTYpHl M300paKarOTCS B LHUKIE IO HapaMeTpy
i =1(1)6, rae meyaraeTcs 3HAYCHHE BBIPAKCHHS |+ 2 B MO3WINH, ONpee-
JISIEMOM BBIPaKEHHEM 7 — i. 3aTeM Ha MeYaTh BHIBOJUTCS 3HAYEHHE KOHCTAHTHI
P. Tlocnenyroiee nocTpoeHre (GUrypsl IpeanosaraeT MHOIOKPaTHOE MOBTO-
peHue rneyatu 3HadeHus KOHcTanTsl C. TEKCT MporpaMMBl IPUBENEH HUKE.

Program Fig;

Const
T=" "3
P="0000000";
Cc="0 0-;
Var
i:integer;
Begin{Fig}

for i:=1 to 6 do
WriteLn(T," ":(7-1),(i+2):1);
WriteLn(t,p);
for i:=1 to 5 do
WriteLn(T,C);
WriteLn(T,P);
End.{Fig}

IIpumep 16.3. CoctaBuM mporpammy IocTpoe-
HUS ¥ BBIBOJA H300paXeHHs IapauiciIenuIieaa
(puc. 16.5), wmcmonb3yss pacCMOTPEHHBIC TTOIXOJIBL.
st ympouieHnsl mpolecca IOCTPOCHHST BBEIEM
BCIIOMOTATeIbHbIC KOHCTAHTHIL:

N300pakeHre OOKOBBIX pedep pean30BaHO C
MOMOIIIBIO IIMKJIA TI0 napaMeTpy i. B Tene nukna ne-
4yaTaeTcs 3HaAUeHUE KOHCTaHThI K, HOMep Hauana mo-

3UIIMU KOTOPOH 3amaeTcst kKak 5 — i. OmMHOBpEeMEHHO

n300pakaeTcsi NANbHsISI BEPTHKAJIbHAS TPaHb CHMBO-

goMm 'I', HOMEp MO3WIUH KOTOPOTO OIPEAEISIETCS Puc. 16.5.
3HaYCHHEM mapameTpa i. Jlanee BBIBOISITCS 3HAUCHUSI H3o6pasicenue
KoHcTaHThl V U QopMupyercs O0KOBasi rpaHb C I0- napannenrenuneda

MOIIBpIO CHMBOJIA /', 3HAYEHHE MO3MIUK KOTOPOTO
OIpeIeNIsieTCs 3HAYCHHEM TapaMeTpa [UKIA.

Jsisi O3UIMOHUPOBAHUSI 0OBEMHOTO U300paKEHUS B IIEHTPE dKpaHa HcC-
nojp3yercst koHcranra P, copepxamias 10 npobenos. [Tporpamma nocrpoenus
00BEMHOT0 N300paXKeHHs MPEACTABICHA HUXE.
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Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

Program Cub;

Const
p=" .-
R="l-——-———- 1";
=-/ ________ /-;
="0........ 1°;
Var
i:integer;
Begin{Cub}

WriteLn(P," ":6,R);
WriteLn(p,” ":5,K,"I17);
for 1:=1 to 4 do
WriteLn(P," ":(5-1),K," ":i,"1%);
WriteLn(p,r,"” ":5,°1%);
for i:=1 to 5 do
WriteLn(P,V," ":(6-1),"/");
WriteLn(P,R);
End.{Cub}

IMpumep 16.4. ITycts HEOOXOAUMO MOCTPOUTH TPpapUK QyHKIUH
y="f(x)

B MaIla30He OT HAYAJIbHOTO 3HAYCHHUS X, A0 KOHCYHOrO X, C 1Iarom hX .

Ji1s1 BeIBOZIA rpadhrKa Ha IKpaH HEOOXOAMMO BBITOIHUTE CICIYIONINE [IATH:

1) 3amaHue TOYHOCTH MOCTPOCHHS M OMNPECICHHS YKCIIAa TOYEK HA OCH
OpIIMHAT;

2) ompeeNuTh MUHUMAIbHOE M MAaKCUMAIIbHOE 3HAYCHHS (DyHKIHY;

3) HaiiTi Iepruoj KBAaHTOBAHUS;

4) BBIBECTH BEPTHKAIBHYIO OCh (OpAMHAT);

5) BBIBECTH TOPU30HTAIBHYIO OCh ¥ TPAQHK HYHKITHH.

B o6iem ciyvae i opranusanuu Beisoga rpaduka ysakimu tana f (),
apryMEeHT KOTOPOW M3MEHSETCSl OT Xp J0 X¢ ¢ IaroM hy, MOXHO PEKOMEHJIO0-
BaTh aJrOPUTM, NIPUBEIEHHBINA Ha puc. 16.6. st opranusanuu nedatu rpadu-
Ka (QYHKIMH BBEJCHA JOMONHHUTEIbHAS IEPEMEHHAsI P, BhIUUCIseMas o ¢op-
myse p = [(f(x) — ymin)/dy], rme [X] o3HayaeT okpyrieHue X 10 OIMKaiIero
LETIOT0) OIePaTopoOM
WriteLn("!" zround(F(x)-ymin/dy), "*":p).

B kauecTBe nmpumepa HHUXKE IPUBEACH JIMCTUHI NPOTpaMMbl I1€YaTH 3HA-

ueHus (yHKIMH BHAA Y = X° .
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

122

Beon
JMAHHBIX

ymin=f(x,)
ymax=f(x, )
I=1/eps

ymin=f{x)

v

dy=(ymax-ymin)/l

v

Llocrpoeane
BEPTUKANBHON
ocH

p=(f(x)-ymin)/dy

v

Brion
TOPHU30HTANILHON
ocH ¥ PyHKIHH

L]

Puc. 16.6. Anecopumm gvigoda epaguxa ¢yrxyuu




Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

{lporpamvmcT: EmenbsaHenxko C.A.
{O0ara: 30 aumapa 2006 r.
Program Vef;{Bueon rpadmuxa}
Var
dy, eps, hx, x, xk, xn, y,ymax, ymin:real;
i, k, I, printeger;
{3anannaa byHxuusa}
Function F(x:real):real;
Begin {F}
Fz=x*x
End; {F}
Begin{Vef}
{BBon mauHmx}
WriteLn("TounocTe mocrpoenmsa-");
Write(“?7);
Read(eps);
WriteLn("Beon xn, hx, xk");
Write(“?7?);
Read(xn, hx, xk);
{Uncno Touex Ha oCu OpAMHATY}
1:=Round(1/eps);
{Onpenenenne min/max sHadeHms QyHKLUML}
ymin:=F(xn);
ymax:=F(xn);
for i:=1 to round((xk-xn)/hx+1) do

{llens: BEBOX rpadura GyHKLM- 3}
{Onucanne napaMeTpoB ¥ NEPEMEHHEHX I }
{ eps — norpemnocts nocrpoenusa; dy — nepuonm KBaHTOBaHMA; }
{ xn,xk — HauanbHOe M kOHeuHOe; 1 — mapaMeTp LUKJA 3}
{ 3HAUEHUA apTyMEeHTa; P — 3HaueHue OYHKUMM; 3}
{ hX — war usmenenus; kK — BcnomoraremnbHas }
{ | — mMaxcumanbHOE UMCIIO TOUEK; rnepeMeHHas - }
{ Ha OCM OPAMHAT, }

}

¥

begin
y-=F()
ifT ymax<y
then
ymax:=y;
it ymin>y
then
ymin:=y;
X z=x+hx
end;

{OnpeneneHme nepuoma KBaHTOBaHMH}
dy:=(ymax-ymin)/1;
WriteLn("eps-",eps:4:2," ymin-",ymin:4:2,
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Cbopnux npumepos u 3a0ay no npoepamMMUpOBAHUIO

ymax-",ymax:4:2, " dy-",dy:4:2);
{BuBOon BEepTUKAJBHOV OCU}

WriteLn (° ":30,"0cv opmnunat");

WriteLn ("0---—————— - > y");
{BuBon rpabduka ¥ TOPMBOHTAJLHOM OCH}

XI=XN;

k:=round(-ymin/dy);

for i:=1 to round((xk-xn)/hx+1) do

begin
x:=xn+(i-1)*hx;
y:=F();

p:=round((y-ymin)/dy);
WriteLn("|":k,"*":p);
end;
WriteLn("v x");
End._{Vef}

3anasas eps = 0.03; x, = 1; X = 4; h, = 0.5, monyuaem crneayrouuii rpaduk
(puc. 16.7).

ToyHocTe nocTpoenuna—7 0O_03

Beon x0. hx, xn

? 1.0.5.4

eps—0.03 ymin—1.00 ymax—16.00 dy—0._45
Ock OopAMHAT

|0l
H
H
H
H
H
H
*
U

4

Puc. 16.7. I'papux ¢hynkyuu, evigedennwlil npoepammot

PaccMOTpeHHBIH MOJAX0A MOCTPOSHHS rpaduka enecoobpasHo MpUMe-
HSTh C MCIOJIb30BAHUEM MACCHBOB, YTO CYHIECTBEHHO OOJIErYUT MPOIECC Op-
raHU3alM{ TeYaTH U MO3BOJHUT KOHCTPYHPOBaTh 0OJiee ONTHMAJbHBIC MPO-
IPaMMBL.

3ATAHUSI

Kaxnoe 3aganue cocToUT U3 JABYX YacTeil: mepBasi 4acTh ONpEAeisieT BUIL
TaOynupyembIx (QYHKIHIA, MOKa3aHHBIX B Ta0nulle; Bropas — QUrypy wim rpa-
(UK, KOTOpble HEOOXOIMMO «HApUCOBATH». Pe3ynbTaThl TaOyNHpPOBaHUS
JIOJDKHBI OBITh MTPEJICTABIICHBI B TAOIUYHOU (hopMe.
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Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

Bapu- | 3axon usmenenus napamempa Tabynupyemvie ¢ynkyuu
anm (napamempos)
. ~ ) 3 sinx, x<m/2
X=0(r/8)n Y eosx, x>n/2.
2 x = -0.22(0.02)0.3 y=x5z2=x
z=a-sinx+b-cosx;
3 0(0.55)5.5 x=a+0s
a=0(05%)5. - al2, a<2;
"~ |2a, a>2
x =0.01(0.01)0.1 y=e5 Z=¢"
x=1(1)8 y = Inx; p = 1gx; s = logyx
1+9°
6 g =0.5(0.1)0.8 P= %
q=1(1)3 149
1+9
_ y=1+24
7 2=0.99(0.01)1.09 A= (L+y) B4y
x = 0.1(0.1)0.4 _
8 ly=1102)15 2= 3x+ deosy
= e sinax; a= L x<03
9 |x=0.25(0.05)0.65 /= 972, x205
a+b
a=-3.1(0.1)34 _|——tb, a<hb;
0 lh=23)9 X=1 3
3.7, a>b
z=1(y)-6.3;
y>-0.3, y<0;
11 |y=0.7(0.1)15 f(y)=10. 0<y<l
yo+y, y>1
12 x=0.15(0.15)1.5 y1 = shx; y, = chx ; y3 = thx
13 |x=1.5(0.5)5.5 a=vx; p=x
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Bapu- | 3axon usmenenus napamempa Tabynupyemvie ¢yHrkyuu
anm (napamempos)
14 |x=-1.5(0.5)3 p=1+x2+x4q=x+x
a = sinx + 2cosx;
1 =0.1(0.01)0. ’
5 x =0.1(0.01)0.18 b = 3tgx
16 |x=1(1)10 y =arctg x; z = 1++/x
a=1(1)3 i
17 — a-sinx
x =0.1(0.1)0.5 z=¢
18 x =0.01(0.01)0.11 y1 = 2tgx; y, = 3thx
a=1(1)5 _a+b, 3
19 b =2(1)4 z = n z,=vVa-b
S; = sina+cosp;
20 o =0.1(0.1)0.4 wtP P
3 =0.05(0.05)0.2 S, = 23inTcosT
0.5(0.1)0.8 7= 1FX
x =0.5(0.1)0. =
21 2
y=1(1)3 14 1Y
1+x
22 x = 0(n/8)n y =sinX; z=cosX
— cin2 2.
23 X = 0(n/8)m y = s_mzx +C0S 2x,
Z = sin“X — COs“X
24 X = —n(n/8)n y = arcsin x; Z = arcos x
25  |x=5(0.1)8;y=1(1)3 2=x+y?
1. 1 2. 6 6 3. * 4, 1 1
22 55 * o* 2 2
33 44 * * 3 3
4 4 33 * * 4 4
5 5 22 * * 5
666666 1 1 * *

5. TloctpouTh rpaduk GyHKIHH Y = X° U 3HAYCHHI apryMeHTa, H3Me-

asromterocs ot 1 o 2 ¢ marom 0,25.
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Tema 16. Opeanuzayus 6600a-6vieoda. Ilpedcmasnenue pe3ynbmamos peulenus

6. 6 7.1111111 8. 1 1 9. 654321

55 22222 2 2 22

4 4 333 3 3 33

3 3 4 4 4 4 4

2 2 555 55 5 5

1 1 66666 654321 6 6
T

10. TTocTpouTs TOMHUK, HCTIONB3Ys cumBouts ', \', ',

11. CocraButh IporpamMMy IMOCTPOEHHs KyOa C pUCOBaHHUEM HEBHIMMBIX
JMHUH QUTypHI.

12. B mone BbiBoza, cocrosimieM u3 10 crpok m 20 mo3unuii, mocTpouTh
(uUrypy, COOTBETCTBYIOIIYIO IUPpPE «7».

13. B mone BbIBoza, cocrosimieM u3 10 crpok m 20 mo3unuii, mocTpouTh
¢urypy, coorBeTcTBYOUIYIO HIUppe «9».

14. 123456 15. 6 16. 1 1 17. 55
22 5 55 2 2 4 4
33 4 4 4 3 3 3 3
4 43 3 3 4 4 2 2
5 52 2 2 55 1 1
654321 111111 123456

18. IMoctpouts rpaduk GyHKIHK Y = IN X mpH M3MEHEHUH apryMeHTa X
or 1,5 no 3,5 ¢ marom 0,25.

19. Tloctpouts GUTYPY, COOTBETCTBYIOIIYIO CIHYECYHOMY KOPOOKY (Ima-
paJuIeIIe e ).

20. 1 21. 66  22. 6 23, *
22 5*5 5*5 b
3 * 3 44 4***4 *kkkk
4 * * 4 33 3*****3 *kkkkhkk
3 * 3 2*3 2*******2 *kkhkhkkkkhkik
2 2 1***1 1*********1 *kkhkhkhkkkhkhkkikkk
1

24. TloctpouTtsh rpaduk QyHKIUH Y = %/; JUTA 3HAYCHUH apryMeHTa, u3-
Menstonierocs ot 1 1o 8 ¢ marom 1.

25. Tloctpouth (GUrypy, COOTBETCTBYIOILIYI0 U30METPHUU IPABHIbHON Ye-
TBIpEXTPAaHHOM NMUPAMUIBL.
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Tema 17. OBPABOTKA
OJHOMEPHBIX MACCHUBOB JAHHBIX

ITPUMEPHI TPOTPAMMUMPOBAHUS 3AJAY

Ipumep 17.1. Tlycts HEOOXOAMMO COCTABHUTH NMPOTPAMMY OIIPEJICICHUS
KOJIMYECTBA BXOXICHHH KaKIOW CTPOYHOH OYKBBI JIATMHCKOTO andaBuTa
B TekcT, cocTosami u3 100 cuMBOJIOB.

st perienrs qJaHHOM 3aJayu IOCTaTOYHO CO3/aTh LIEJIOUUCIEHHBINA Mac-
cuB K, MHIEKCAMH KOTOPOTO SIBISIFOTCS 3HAYCHHSI OYKB JIATHHCKOTO ayi(paBHUTA
OT @ JI0 Z, ¥ 3aTeM IIPHU aHaJIM3e UCXOAHOTO CUMBOJIBHOIO MaccuBa Stroka yse-
JIMYMBATh HA CAMHHUILY COACP)KHMOE JJIEMEHTa MaccuBa K, HHIEKC KOTOPOro
COBIIAJIaeT CO 3Ha4YCHHEM deMeHTa MaccuBa Stroka. Iomydennsiit Mmaccus K u
OyzeT coaepikaTh KOJIMYECTBO OBTOPEHUN KaXKI0H OYKBBI.

CxeMa ajropurma pelieHus 3a/1a4u npuBeaeHa Ha puc. 17.1.

k 1

= +
Strokaf] kStrokaﬁ]

BriBox
MaccuBa K

Puc. 17.1. Cxema ancopumma noocuema koausecmeda OYKa,
BXOOAUWUX 8 MEKCIM
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Tema 17. Obpabomra 0OHOMEPHBIX MACCUBOE OAHHBIX

{lens: nomcuer KOMMUECTBa BXOXIEHMUN

{

{Meron: obpaboTka MacCCUBOE.
{llepemennrie: Stroka — mMaccus CHMBOJIOE;

{
{
{
{

{lporpammcT: denopor B.d.
{Iara: 6 despana 2006 r.

Texcr IporpaMMbl 6y,[[€T HUMCTb CJ'IG,Z[yK)HII/Iﬁ BU.

CTPOYHBIX 6yKB B TEKCT.

kK — wmaccue xosmuecTBa BXOXIEHMA OyKB;
i, X — rapaMeTpsl LMKJIOB;

N — xomyuecTBO OOpabaThBaEMBIX
CUMBOJIOB -

S o e e e gl o e el

Program Letters;

Const

Nmax = 200;
Type

Latter = “a”> .. “z7;
Var

Stroka: array [1 .. Nmax] of Latter;
k: array [Latter] of byte;
i,n: byte;
X: Latter;
Begin {Letters}
WriteLn(“Beemure koymuecTBO OCpabaTEBAEMEIX CUMBOJIOB’);
Read(n);
WriteLn(“Beemure”, N:4, “ JATUHCKUX CTPOUHHIX OyKB’)j
for i := 1 to n do
Read(Stroka[i]);
WriteLn(“B pamem Texcre:’);
for i =1 to n do
Write(Stroka[i]); {oxo-neuars}

WritelLn;
{0OBnynenre maccuea K}
for x := “a” to “z” do
k[x] := O;

{lloncuer xoymuecTBa KaXOOTO U3 CMMBOJIOB}
for i =1 to n do
Inc(k[Stroka[i]]);
{Bemon pesyneTara}
for x = “a” to “z” do
WriteLn(“uncrno 6yxe”, X:2,” pasuo’, K[Xx]:4)
End. {Letters}

Mpumep 17.2. Umeercst maccuB A, coneprkainuii N anementoB. Pazmec-

TUTD 3JIECMCHTBI MaCCHUBA B MTOPAAKE BO3paCTaHUAd UX 3HAYCHHM.
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CHopHuK npumepos u 3a0ay no NPoSPamMmupO8aHUIo

IIpu pemeHnu 3ToH 3aAa4l BOCIONIB3YEMCSI COPTUPOBKOM 10 METOLy ITy-
3pIppKa. CyTh 3TOr0 METOa COCTOUT B OPTaHM3ALUK YIIOPSAOUYEHHOTO CIHCKA
3JIEMEHTOB, B KOTOPBHIH Ha COOTBETCTBYIOLIME MM MecTa J00aBIAIOTCS OJUH
3a IpyrMM HEOTCOPTUPOBaHHBIE eMeHTHl. Ha puc. 17.2 nana cxema onmca-
HUsSI ITOPUTMA COPTHPOBKU METOOM ITy3bIpbKa.

HCXOJIHBIX
JTAHHBIX

X = ak,

ak = ak+1,
ak+l=x
. ]

BriBox
pe3yabraTa

Puc. 17.2. Cxema ancopumma copmupogku Memooom ny3vipbKa

TekceT nporpaMMbl UMEET CIIEAYIOIUN BUA!

{llenc: CcopTUPOBKA BJIEMEHTOE OZHOMEPHOTO MAaCCHUBA }
{ B NOpAIKE BO3PaCTaHMUA UX BHAYSHUM. }
{Meron: copTupoBka MaccuBa METOIOM Iy3HPbKA }
{llepemennre: @ — MCXONHHM MaCCHB; }
{ N — KOMUECTBO OBpabaTHBaeMbIX 3JIEMEHTOB MacCuBa; }
{ i, K — napamerpu LUKIOEB; }
{ X — BCIOMOTaTeJbHAsA NepeMeHHAad - }
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Tema 17. Obpabomra 0OHOMEPHBIX MACCUBOE OAHHBIX

{lporpammucT: CBupmmos E.II. 3}
{llara: 8 derpans 2006 r. }
Program Sort;
Const
Nmax=100;
Var

a: array [1..Nmax] of real;
i, k, n: integer;
X: real;
Begin {Sort}
WriteLn(“3amaliTte xOMMUECTBO 3JIEMEHTOB MacCusa’);

Read(n);
WriteLn(“Beemure “, n, “ umcen’);
for i := 1 to n do
Read(al[i]);
WritelLn;

{ox0-neuars}
WriteLn(“Ucxonuent mMaccus:’);
for i := 1 to n do

Write(a[i]:7:2);
WritelLn;
{Coprupoexa maccusa}
for i :=1 ton-1do
for k := i downto 1 do
if a[k] > a[k + 1]
then
begin
x = a[k];
a[k] := a[k + 1];
a[k + 1] = x
end;

{Breon pesynbrTara}
WriteLn(“OrcoprupoBanseit Maccus:’);
for i := 1 to n do

Write(al[i]:7:2);
WritelLn
End. {Sort}

Mpumep 17.3. OnpenenuTh MUHUMAJIBHOE 3HAUYCHHE DJIEMEHTa M €ro
HOMEp B OTHOMEPHOM Maccube u3 20 3JIeMEeHTOB.

3agaya MOKeT OBITh pellIeHa MOCIEA0BAaTEIbHBIM CPABHEHHEM «TEKYIIIe-
r0» MHUHUMAJIBHOTO 3HAYCHUS CO 3HAUCHHEM JJIEMEHTA U 3aIllOMUHAHUEM MH-
HUMAJIBHOTO 3HAYCHUS

Cxema anroputma nokasana Ha puc. 17.3.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

BriBO I
X

mir 'mi

Puc. 17.3. Cxema ancopumma onpeoenenus
MUHUMATLHO2O0 INEMEHMA MACCUBA

[Iporpamma nmeeT cieayromui Bua;

{Uenb: HaxOXmeHue MMHMMAJIBHOTO BJIEMEHTA ONHOMEPHOT'O MAaCCHUBA .
{MeTon: Merom MMHMMAIBHOTO 3JEMEHTA .-

{fepemennrie: X — MCXONOHENI MacCus;

{ N — koJmnuecTBO OOpabaTHBaAEMEIX 3JIEMEHTOB MacCCHBa,
{ i — napamerp umkiya; XMIN — MUHUMAJIBHEL BJIEMEHT

{ Maccusa; Imin — ero HoMmep-

{IporpamvucT: Corxor [.E.
{oara: 10 dperpans 2006 r.
Program MinEl;
Const
Nmax = 20;
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Tema 17. Obpabomra 0OHOMEPHBIX MACCUBOE OAHHBIX

Var
i, Iimin, n:integer;
xmin:real;
x:array[1l..Nmax] of real;
Begin {MinEIl}
WriteLn(“Beenure xomMuecTBO BJIEMEHTOB MacCuBa’);
Read(n);
WriteLn(“Beenure’, N:3, “sieMeHToB Maccusa’);
for i =1 to n do
begin
Write(*x[*, 1, “1=7);
Read(X[i])
end;
WriteLn(“B maccuse:’);
for i =1 to n do
Write(x[1]:6:2);

WritelLn;
xmin = x[1];
imin :=1;

for i := 2 to n do
if x[i] < xmin
then

end;
WriteLn(“vunumanbuei sjemeHT”, Xmin:i6:2,
“ c nomepom’, i:3)
End. {MinEl}

IIpumep 17.4. CocTaBuTh NporpaMMy BBIYHUCIEHHUS CKASIPHOTO MPOU3BE-
nenust S aByx BekTopoB V u U, cocTosMX M3 MSATH 3JEMEHTOB Ka)IIbIH, 110

bopmyie

S =) vu;.

i=1

Brrunciuts gnuny D, Bekropa V

D, = /}i V2.
i=1

Ha puc. 17.4 npuBenena Ook-cxemMa alnropuTMa, a HIXKe — IIporpaMma.
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

1

YcTaHoBKa 5=0
- 1
HaYaJIbHBIX
N DIn=0
3HAYEHHUI

HaxoruieHne S=S+v[i]4quli],
cymM S u Din DIn= DIn+ v[i]4v[i]

I

——

Beruncnenne
JUTAHBI BEKTOpa

T

Ileuats
pe3ybTaToB

Puc. 17.4. Cxema ancopumma eviuucienuss ONuHbl 6eKMopa
U CKANSPHO20 NPOU3BEOCHUS.

{Uens: onpenenenne muuer Bexropa DIN u ckamapuaoro

{ NpousBeneHus S OBYX BEKTOPOB.
{lapameTpr 1 nepeMeHHEHE :

V,U — onuoMepuele Maccusbl ( BEKTOPH );
{ DIN,S — nepemeHHBEE @Jid pe3yJibTATOB;
{ i,J] — BCroMoraTresibHHE NEepeMeHHHE .

{llporpammucr: Cracos K.T.
{Oara: 12 derpans 2006 r.
Program Scalar;
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Tema 17. Obpabomra 0OHOMEPHBIX MACCUBOE OAHHBIX

Const
pr3== "
nmax=10;
Var

u, v:array [1..nmax] of real;

DIn, S:real;
i, j:-integer;
Begin{Scalar}

WriteLn(pr3,” BBemure pasmep Maccusos");

Read(n);

WriteLn(pr3,” BBemure Maccusel V 1 U pasmepoMm ",N);
for i :=1 to n do
Read (v[i],uL[il);
WriteLn(pr3, " wucxonuele maHuee ");
WriteLn(® wmaccues v );

for i:=1 to n do

Write (pr3,v[i]:7:3);

WritelLn;

WriteLn(® wmaccues U T);

for i:=1 to n do
Write(pr3,u[i]:7:3);

S:=0;
DIn:=0;

for i:=1 to n do

begin

S:=S+v[i]*u[i];
DIn:=dIn+v[i]*Vv[i]

end;
DIn:=Sqrt(DIn);
WritelLn;
WritelLn;

WriteLn(pr3, "pesyibTare BHUKMCIEHMM )]

WritelLn;

WriteLn(pr3," cxanspHoe npoussemeHue —-",S:12);
WriteLn(pr3,® mmmHa BexTopa V —-- ",dIn:12);

End.{Scalar}

Pe3ynbTaT paboThI MPOTrpaMMmBl:

VMCXOIOHBIE IaHHEBEIE
Maccup V

1.100 1.300 3.400 4.100 3.300
Maccus U
1.200 2.500 3.700 4_.200 5.100
Pes3yJibTaTH BHUMUCIIEHUN
ckangpHoe mnpomssenenHre —- 5.120000e+01

niuHa BekTopa V -- 6.493070e+00
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

B npuBeneHHOM npuMmepe MakCUMajbHBIA pa3Mep MHIAEKCa NMax maccu-
BOB V U U 3a7laH B pa3zesie ONMCcaHus KOHCTaHT. Ecnm pa3zMepsl MacCHBOB H3-
MEHSIOTCS, TO AOCTaTOYHO OyZeT BBECTH HOBOE 3HAUCHHWE MEPEeMEHHOH N,
HE M3MEHSS OCTATBHON YacTH MPOTPaMMBI. DIEMEHTHI BEKTOPOB V U U BBOISAT-
cs MapaMM B IIMKJIE BBOJA. B IMKIIE BBIYMCIEHUI NMPOUCXOIUT HAKOIUICHHE
CYMM JIJTSl BBIYKCIICHUS] CKAISIPHOTO MPOM3BEACHUS S U UTHHBI BekTopa DIn.
B 3axmounTensHOM 9acTH MpOrpaMMbl OCYIIECTBISIETCS BBIBOJ HCXOTHBIX
JIaHHBIX U Pe3yJIbTaTOB BHIUYUCICHUH.

3ATAHUS

Bapuanr 1. B npon3BoibpHO 3a/JaHHOM OJTHOMEPHOM MACCHBE ONPEEITHThH
YHCIIO OTPHLATENbHBIX, HYJIEBBIX U MOJI0KUTEIBHBIX 3JIEMEHTOB.

BapI/IaHT 2.B IMMPOU3BOJIbLHO 3aIaHHOM OJHOMCPHOM MACCHUBE ONPEACINTH
MMHHMMAJIEHEIN M MAKCHMAJIGHBIN 3JIEMEHTBI M IIOMEHATD UX 3HAYCHHUS MECTAMH.

Bapuant 3. B mpon3BoIbHO 33JaHHOM OJHOMEPHOM MAaCCHBE ONPEICIHUTD
JIBa 3JIEMEHTA C HAaHOOJIBIINMH 3HAYEHUSIMH U OOHYJIHTH BCE 3JIEMEHTHI, pac-
MTOJIO’KEHHBIE MEXTy Hal/IeHHBIMU 3HAYCHUSIMH.

BapI/IaHT 4. B IMMPOU3BOJIbBHO 3aIaHHOM OIHOMCPHOM MACCHUBE ONPEACINTH
MECTOIIOJIOKCHUE TMIEPBOT'0 U MOCIICAHCTO N30 BCEX OTPULATCIIbHBIX 2JICMCHTOB.

Bapuant 5. B npon3BoiabHO 3a1laHHOM OJTHOMEPHOM MACCHBE ONPEIEITHThH
3JIEMEHT, CyMMa KOTOPOT'O C MEPBLIM 3JIEMEHTOM MaKCHMaJbHa.

BapI/IaHT 6. B IMPOU3BOJIBHO 3alTaHHOM OOIHOMCPHOM MACCHUBE LCIIbIX YH-
CCJI OIIPCACIINTD, €CTh JIM B 3TOM MACCHUBC OIMHAKOBLIC 3JICMCHTHI.

Bapuant 7. B npon3BoiabHO 33a1laHHOM OJTHOMEPHOM MAaCCHBE ONPEEITHThH
TpPU 3JEMEHTa C HAaHOOJIBIIMMH 3HAUCHUSMU. MOTYT J1i OBITh HaliIeHHBIE 3HA-
YeHHs1 CTOPOHAMU TPEYTOJIbHUKA?

BapI/IaHT 8. U3 3HaueHmit MMPOU3BOJIbHO 3a1aHHOT'O0 OJHOMEPHOT'O MacCHBa
C(i)OpMI/IpOBaTB MacCCHB U3 MOJIOKUTCIbHBIX U MAaCCUB U3 OTPULATCIIBHBIX 3JIC-
MCHTOB UCXOJHOT'O MaCCHBa.

Bapuanr 9. B npon3BoibHO 3aJaHHOM OJJHOMEPHOM MAacCHBE LICNIBIX YH-
CeJI OMPEICIIUTh 3JICMEHTHI, CyMMa (P B 3alKMCH KOTOPHIX MaKCUMajbHA U
MUHUMaNbHA. [ToMecTUTh HaliIeHHbIC AJIEMEHTHI B HA4ajio U B KOHEIl COOTBET-
CTBEHHO.

Bapuanr 10. ITepBblii # BTOpO#t 3JIEMEHTHI OJTHOMEPHOIO MacCHBa PAaBHBI
equnule. Kaxaplii mocaeayromui 3IEMEHT SBISIETCS CYMMOM NIByX Hpezbl-
nyuux anemeHToB. [To nanHOMy mpaBuiy cdopmupoBaTh MaccuB u3 50 ane-
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Tema 17. Obpabomra 0OHOMEPHBIX MACCUBOE OAHHBIX

MeHTOB. OTIpeIeNTh U BEIBECTH IIPOCTHIE» AJIEMEHTHI, T. €. 3JI€MEHTHI, KOTO-
pBI€ AEIATCS TONBKO Ha EAMHUITY M caMU Ha ceOsl.

Bapuant 11. M3 3neMeHTOB NMPOM3BOJIBHO 33aHHOTO OJHOMEPHOTO Mac-
cuBa c(hOpMHUPOBATh MacCUB, B KOTOPOM B Hadayle PacroJIOKEeHbI OTPHLIATENb-
HBIE, a JlaJiee — MOJIOKUTENBHBIE 3JIEMEHTHI HCXOTHOTO MacCHBa.

Bapuant 12. B nmpon3BoibHO 33/laHHOM OJHOMEPHOM MAacCHBE OTIpejie-
JUTH HOMEpA JIBYX 3JIEMEHTOB C HAaMMEHBIIMMH 3HadeHusAMH. OOHyINTH 3Ha-
YEHUsI 3JIEMEHTOB, PACIIOJI0KEHHBIX MEKAY HalAEHHBIMA HOMEPAaMH B UCXO-
HOM MaccCHBE.

BapuanT 13. B npou3BONBHO 3aJaHHOM OJHOMEPHOM MACCHBE OIpeJie-
JHUTHh JBa 3JEMEHTAa ¢ HaWOONBLIMMH 3HAYCHWSMHU M JIBa 3JIEMCHTa C Hau-
MEHBIIUMH 3HAuYeHUSIMU. COKPATHTh YHCIIO AJIEMEHTOB B MCXOIHOM MAaCCHBE
Ha 4 HallICHHBIX JIEMEHTA.

Bapuant 14. B mpou3BoJIbHO 3a1aHHBIX JBYX OJHOMEPHBIX MacCHUBaxX OII-
peneIuTh MaKCUMaNbHBIE AJIEMEHTHI U IOMEHSATh UX MECTaMH.

Bapuanr 15. B npou3BosiibHO 33/laHHOM OJHOMEPHOM MAacCHBE OIIpejie-
JIUTH YMCIIO MOJOXKUTEIBHBIX W YHCIIO OTPHLATENbHBIX 1eMeHToB. Chopmu-
pOBaTh HOBBIN MAacCHB U3 3JIEMEHTOB OJHOTO 3HAKa, YUCIIO KOTOPBIX OOJIBIIE.

Bapuant 16. [Ipon3BoibHO 3aaHbl TP OAHOMEPHBIX MAacCHBA C OJUHA-
KOBBIM 4HCJIOM 3JieMeHTOB. CpopMHUpOBaTh MaccuB, KaKABIH JJIEMEHT KOTO-
POTro SABISIETCA MAaKCUMAIbHBIM JIEMEHTOM COOTBETCTBEHHO B KaXJIOM U3 TPEX
HCXOAHBIX MaccuBax. OIpenesuTh MECTONOJIOXKEHHE MAKCHUMAalIbHOTO U MU-
HUMAJIBHOTO JIEMEHTOB B C()OPMHPOBAHHOM MACCHBE.

Bapuant 17. B mpou3BOibHO 33JaHHOM OJHOMEPHOM MAaCCHBE OIpere-
JHUTh CpeAHee 3HAa4YeHHE BCEX JJIEMEHTOB, 3HAYEHHE KOTOPBIX MPEBBILIACT
cpenHee 3HaUCHUE.

Bapuanr 18. B nmpou3BosibHO 33/1aHHOM OJHOMEPHOM MAacCHBE OIIpejie-
JIUTh MAaKCHMAJIBHYIO IOCIIEA0BAaTENbHOCTh M3 IOJO0XKHUTENIBHBIX AJIEMEHTOB
1 BBIBECTH €€ Ha SKPaH JTUCILIES.

Bapuant 19. B npou3BoIbHO 3a1aHHOM OJHOMEPHOM MACCHBE OIpEie-
JIUTh MaKCHUMAJIbHYIO MOCIIEIOBATEILHOCTh W3 OTPUIIATENbHBIX 3JIEMEHTOB
Y BBIBECTH €€ Ha dKpaH JAUCILIES.

BapI/IaHT 20.B MMPOU3BOJIbHO 3aJTaHHOM OAHOMCPHOM MACCHUBC OIPCIACINTD
3JIEMEHTHI, CJIEBA U CIIpaBa OT KOTOPBIX PACIIOJIOKEHBI MEHBIIINE 3HAYCHMS.

Bapuanr 21. B npou3BOibHO 331aHHOM OJTHOMEPHOM MacCHBE BCE HYyJe-
BbI€ JIEMEHTHI 3aMEHUTh MAaKCUMAJIbHBIM 3JIEMEHTOM.
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Bapunanr 22. B npou3BOIbHO 331aHHOM OJHOMEPHOM MacCHBE BCE OTPH-
LATENbHBIC 3JIEMEHTHI 3aMEHHUTh 3HAUYCHHEM MUHHMAJIBHOTO 3JIEMEHTa, a BCE
MOJI0KUTETBHBIE — MAKCUMAJIbHBIM 3HAYEHUEM.

Bapuant 23. B npou3BoJbHO 33JJaHHOM OJHOMEPHOM MAacCHBE OIpejie-
JIUTH /IBa 3JIEeMEHTa C MUHUMAJIBHBIMUA 3HAUYCHUSIMH U YMEHBIINTH WCXOJHBIH
MacCHUB Ha 3JIEMEHTBI, PacIojI0KEHHbIE MEX Ty HaliJIEeHHBIMH 3HAUYCHUSIMH.

Bapuanr 24. TIpou3BoibHO 33/1aHbI TPU OAHOMEPHBIX MaccuBa. Chopmu-
poBaTh HOBBII MaccuB, cocTosAmuid u3 10 31eMEHTOB ¢ HANOOJBIINMH 3HAYeE-
HHUAMH UCXOJTHBIX MacCHBOB.

BapuanT 25. B npou3BONBHO 33JaHHOM OJHOMEPHOM MACCHBE OIIpeJie-
THTh 4 dNIeMeHTa ¢ HanOONbIIMMH 3HaYeHHAMH. ONpeennuTh, CKOJIBKO OTpHU-
LATEeNbHBIX 3HAYCHHUH 0Ka3aJI0Ch CPEIN HalICHHBIX.
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ABYMEPHbBIX MACCHUBOB JJAHHBIX.

MATPUIIbBI

ITPUMEPHI COCTABJIEHUS IIPOTPAMM

Mpumep 18.1. [Tycts HEOOXOAMMO HAWTH ITPO-
u3BeneHne AByX Matpuil 4 u B pasmepa 2x3 u 3x3
COOTBETCTBEHHO.

OnemeHTsI pe3ynbTHpyonieii Matpuibl C (pas-
Mepa 2x3) onpeessioTes mo hopmyiie

Gij :éaikbkj; i=1,2,...n j=12,...,p,

r7ie M — 9ucio CTONOIOB MAaTPHIBEl A M YHCIO CTPOK
MaTpHIbl B; N — 9UCI0 CTPOK MATPHUIIBI A; P — YHCIIO
cronbioB Marpuilel B. B o0meMm ciydae pesyibTH-
pyloIas MaTpHna uMeeT pazmep Nxp.
Cxema anroputMa yMHOXEHHUS IBYX IPSIMO-
YTOJIbHBIX MATPHII TIpe/ICTaBIeHa Ha puc. 18.1.
IIporpamMma uMeeT caeayomuil BUa:

{xxxx

{llens: Onpenesenre NpousBEeISHUA MATPWUL -

e

{llepemennre: a, b — ucxomuwme neymepnree }

{ Maccussl (MaTPNULEL) ; }

{ C — mpou3BeIeHMe MaTpull; }

{ S — BcrnomorarTesibHas epeMeHHasd; )

{ i, j, K — napameTps UMKIIOB; }

{ N — YKCJO CTPOK MaTpPuUlL aj }

{ M — 4YKuCJIO CTONOLOB MATPULE a }

{ ¥ CTPOK MaTpuusl b; }

{ p — uucsyo cronbuoe marpuus b. }

{llporpammucr: Ceprees T.U. } Puc. 18.1.
{{:ﬂaTa: 14 ¢espana 2006 r. Y Cxema anzopumma

Program Mult;

Const
Nmax

Type
Matr

YVYMHOMMCEHUSL Mampuy

array[1..Nmax] of integer;
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Var
b, c :-Matr;
, J, k, m, n, p, S sinteger;
Begin {Mult}
WriteLn(“Beenure umcio crpox maTpuel AI’);
Read(n);
WriteLn(“cronbuoe:?);
Read(m);
WriteLn(“u cronbuos marpuus B:?);
Read(p):
{BBon smemvenToB MaTpuMuE A}
WriteLn(“Beenure”, n*m:4, ° sjemenHToB MmMaTpuus A:”);
for i =1 to n do
for j := 1 to m do
begin
Write(*a[“, i, “,7, J, “1=7);
Read(al[i.j1)
end;
{Beon znemenTor Mmarpuup B}
WriteLn(“Beenure’, m*p:4, “ sjemenToB MaTpuuu B:I”);
for i := 1 to m do
for j := 1 to p do
begin
Write(*b[*, i, “,”, J, “1=7);
Read(b[1.31)
end;
{ox0-neuars}
WriteLn(“Ucxonuue?);
WriteLn(“marpuua A:”);
for i :=1 to n do
begin
for j := 1 to m do
Write(al[i,j]:6);

WritelLn
end;
WriteLn(“maTpuua B:?);
for i := 1 to m do
begin

for j := 1 to p do
Write(b[i,j]:6);
WritelLn
end;
{Yymuoxenne maTpuu}
for i := 1 to n do
for j := 1 to p do
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begin
S = 0;
for k := 1 to m do
S := + a[i,k]*b[k,j];
c[i,j] :=sS
end;

{Breon pesynbTupynmerr marpuus C}h
WriteLn(“ux npouseenmenme:’);

for i := 1 to n do
begin
for j := 1 to p do
Write(b[i,j]:6);
WritelLn
end
End. {Mult}

Mpumep 18.2. [lns naHHOW MaTpHIbl, pa3Mep KOTOPOI HE MpeBbINIACT
10x10 snemeHTOB, HATH MaKCUMYM CpEIId CYMM DIIEMEHTOB JHAaroHaleH, ma-
pajuienbHbIX TJaBHOW. Biok-cxeMa anroputMa BBIUKCICHMNA TNPUBEIACHA HA
puc. 18.2. Tlocie Hee 1aH TEKCT MPOrPAMMBI.

Jl71s1 BBIYMCIIEHUST CYMM BJIEMEHTOB MaroHaJleld B IPOrpaMMe 3ape3epBU-
poBaH maccuB S. Eciu pazmep rcxoaHoU MaTpuisl A paBeH NxN, To B Heil co-
JIepxkuTes 2N — 1 nuaroHasnei, mapauienbHbIX INIaBHOW. BBOa 371eMeHTOB Mart-
pHIIBI A OCYIIECTBIISIETCS TIOC/Ie BBO/Ia IEPEMEHHOM N, onpeaesstomei pazMep
nmanHoi Marpuusl. ITo ycnoBuro 3amaun N pomkHo ObiTh MeHbine 10. Tlepen
BBIYKCIIEHHEM HYXXHBIX BEJIMYMH OCYIIECTBISICTCS OOHYJICHHE DIIEMEHTOB
MaccuBa S.

Program SumDg;

{lporpammvucT Jlapuu B.U.
{Oara: 16 derpans 2006 r.
{******************************************************
Const
pr3=’ 73
Var
Azarray[1..10,1..10] of integer;
S:array[1..20] of integer;
i,J.k,n,max:integer;

{llenv: nna 3amaHHOM MATPUILIE HAUTU MAKCUMyM Cpeau CyMM }
{ SJIEMEHTOB IUATOHAJIeN, MNapaJlesIbHEIX TJIAaBHOM - 3}
{llapameTps ¥ nepemeHHEHE I }
{ A — IByMepHH MacCUB OJIS MCXOIHOM MaTpPULIL; 3}
{ S — OIHOMEpHHN MaCcCMB CyMM IOMaTrOHAJIbHEX DJIEMEHTOB; }
{ max — MakcHMasibHasg CyMMa . 3}
}
3
3
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Hauano

w
g
o

)=

sfn-i+] =

=s[n-i+j] + a[ij]

OOHyeHe
MaccuBa S
5 ¥

Beraucnenne

KOMIIOHEHTOB
MaccuBa S

v

Omnpenenenre
MaKCHM.
J7IeMeHTamax

BreBon
HMCXOJTHBIX
JIAaHHBIX

BeiBo1
MaccuBaS u
TIEPEMEHHOM
max

Puc. 18.2. Cxema ancopumma viuuciieHusi Cymm OUA2OHATbHbIX JIeMEHMO8
Begin{SumDg}
WriteLn(pr3, "seenure umcio <=10 ,xapakTepusyniee

Pa3sMEepHOCTbL MaTpULE");
Read(n);
k:=2*n-1;

WriteLn(pr3, "seenure ucxomHynw matpuuy us" ,nN*n:5,
2J1eMeHTOB”) ;
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for i:=1 to n do
for j:=1 to n do
Read(ali,jl);
WriteLn(,pr3," wucxonmuas marpuua " );
for i:=1 to n do
begin
for j:=1 to n do
Write(al[i,j]:5);
WritelLn
end;
{*** LUK BHUMCIIEHMA CyMM IMAaTOHAJIBHEIX B3JIEMEHTOB ***}
for i:=1 to k do
s[i]:=0;
for i:=1 to n do
for j:=1 to n do
s[n-i+j]:=s[n-i+jl+a[i,.jl;
onpeniesieHre MaKCHMMaJbHOM CyMMel ***}
max:=s[1];
for i:=2 to k do
if s[i]>max
then
max:=s[i];
WriteLn(pr3,pr3," pesynbTaTH BHUMCIEHMUS " )j;
WriteLn(pr3, "cyMvel OuarToOHANBHEIX DJIEMEHTOB ") ;
for i:=1 to n do
Write(s[i]:5);
WritelLn;
for i:=n+l to k do
Write(s[i]:5);
WritelLn;
WriteLn(pr3, "MakcumanbHasa CyMMa OMATOHAJbHBIX
sJleMeHTOB T, Max:b);

{***

End.{SumDg}

Jlg BeIYMCIIEHUS CyMM JUArOHANBHBIX 3JIEMEHTOB OPraHU30BaH BIIOKEH-
HBIH IWKJ TI0 TIepe0opy BCeX 3IIEMEHTOB MCXOAHOW MaTpHusl 4. HyXHbIil MH-
JIEKC 3JIEMEHTOB MacCHBa S ONpENeIsIeTCs U3 MapaMeTPOB IUKIIOB BBIPAKECHH-
eMm N—i+j. ITocie GpopMUPOBAHKS IIEMEHTOB MACCHBA S ONPEIENACTCS ero
MaKCHUMAaJIbHBIA KOMIIOHEHT. {7151 3TOro nepeMeHHOM MaX NpucBauBacTCs 3Ha-
YeHHE NEPBOTO dJIEMEHTa MaccuBa. Jlanee OpraHM30BaH LUK 10 IPOCMOTPY
BCEX OCTAIbHBIX 3JIEMEHTOB MaccuBa. Eciy kakoi-In00 KOMIIOHEHT MaccHBa
S MpeBBICHIT 3HAYCHHE TIEPEMEHHOM MaX, TO MOCCIHEeH MPUCBaUBaCTCs 3HA-
YeHHe 3TOT0 KOMIIOHEHTa. B 3aKiIfounTeNbHON YacTH MPOrpaMMBbl OCYIIECTB-
JISIETCSl BBIBOJT AJIEMEHTOB MCXOJHOM MaTpuibl 4, ChOPMHUPOBAHHOTO MAaCCHBA
CYMM JIMaroHaJBHBIX JIEMEHTOB S M MAaKCHMaJIbHOTO AJIeMEHTa MaccuBa max.
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Jly1st KOHTPONBHOTO ITpocyeTa Oblla BEIOpaHa MaTpuia pasmepa 7x7. Pe-
3yJIbTAaThbl BBIUHCIICHUI NPUBCACHBI HUIKE.
BBemure umcno <=10 ,xapakTepmsynliee pPasMEPHOCTL MaTPULEL
7

BBEIMTE MCXOOHyl Marpuuy us 49 sjemeHTOB
UCXONHAA MaTpulla

1 2 3 4 5 6 7

61 62 63 64 65 66 67
pPes3yJbTaTh BHUYMCIIEHNS
CyMMEL OVATOHAJIBHEIX 3JIEMEHTOB
61 113 156 190 215 231 238
177 125 82 48 23 7

MakKCuMaJibHad CyMMa IMal'OHaJIbBHBEIX JSJIEMEeHTOB 238

3ATAHUS
Bapmant 1. ChopmupoBats MaTpuiry A 1O IpaBUITY
o 2bij + Brnin
! bmax l
e bpins Omax — MHHEMAaJBbHBI 1 MAaKCHMAJBHBIA 3JIEMEHTHI IPOU3BOJIBHO

3a7aHHOl MaTpHIbl B pasmepa 3x4.

Bapuanr 2. B npou3sBosibHO 331aHHbIX MaTpuiax X u Y pa3mepa 5x4 om-
pelesnTh MaKCHMajbHBIE JJIEMEHTHl W IOMEHSTH HMX 3HAYEHHS MeECTaMH.
B matpuiie X Bce oTpHIaTENbHBIE 3JEMEHTHI 3aMEHUTH MaKCUMAJIBHBIM 3Ha-
YECHHEM.

Bapuanr 3. ChopmMupoBaTh 0JHOMEPHBI MacCHB, COCTOSIIIIMNA M3 MaKCH-
MaJIbHBIX 3HAYEHUU MOJOXHUTEIBHBIX 3JIEMEHTOB COOTBETCTBYIOIIUX CTPOK
MIPOU3BOJILHO 33J]aHHOW MaTpHIlEl B pasmepa 5x6.

Bapmantr 4. Omnpemenuth MaKCHUMAaNbHBIA 3JEMEHT CpEIU SIEMEHTOB
KBaJIpaTHOW MaTpPHUIIBI pazMepa 5x5, Jeamux BHINIC TIIABHOW NHArOHAJH, H
MUHUMAaJIbHBIN 3JIEMEHT CPEAM 3JIEMEHTOB, JIEXKAIIUX HUXKE TJIaBHOW AMaroHa-
. [ToMeHATh HalICHHBIC 3HAUCHUS MECTaMU.

144



Tema 18. Obpabomxa d8ymepublx Maccueoe oannvix. Mampuywl

BapI/IaHT 5. OHpeI[CJ'H/ITB MaKCHUMAJIbHBIM 3JIEMEHT B MMPOU3BOJIBHO 3aJdaH-
HOU Marpuae Z pa3Mepa mxn u 06HyJ'II/ITB BCC JJICMCHTBI CTPOKHU U CTOJ'I6L[a,
Ha NIEPECCUCHUHN KOTOPLIX PACIIOJIOKEHO HaﬁZ[eHHOC 3HA4YCHHC.

Bapuant 6. ChopmupoBath 0OHOMEPHBI MacCHB, KaX[blil 3JIEMEHT KO-
TOPOT'O PaBeH MAKCHMAJILHOMY JJIEMEHTY COOTBETCTBYIOILETO CTOJIOIA IPOU3-
BOJILHO 33/IaHHOM MaTpuIlbl pazmepa MxN. B chopMupoBaHHOM MaccHBe Haii-
TH MUHAMAJIBHBIN 3JIEMEHT.

Bapwuanr 7. ChopmMupoBaTh MPOU3BOIBHBINA ABYMEPHBIH MacCHB IIETI0YHC-
JIEHHBIX 3Ha4eHMH pazMmepa 6x6. OnpenenuTs YuCciIo MOBTOPEHUH KaxI0ro U3
3HAa4EeHUH NMEePBON CTPOKH.

Bapuanr 8. B npou3BoibHO 3a/JaHHOM JIByMEPHOM MaccuBe pa3mepa 4x5
OTIPEICIUTh TPH JCMEHTa ¢ HANOOJIBITUMH 3HAYCHUAMHU.

BapI/IaHT 9. B MMPOU3BOJIBHO 3aAaHHOM ABYMCPHOM MAaCCHUBE IOMCHATH
MECTaMH CTPOKH, COJACPIKAIINC MHUHHAMAJIBHEI H MaKCHMAJIbHEIA JJIEMCHT.
Ecnmm MuHMMaIbHBEIM M MAaKCUMAJIBHBIN 3JIEMEHTBI OpUuHAIIC)KaAT 0HHOI71 CTpO-
K€, TO IOMEHATHh MECTaMHU COOTBETCTBYIOIIINE CTOJ'I6L[LI.

Bapuaut 10. B mpousBonbHO 3amaHHON Marpuie pasmepa 4x6 ompeme-
JIUTH CTPOKY C MAaKCHUMAIIbHOI CyMMOW 3JIEMEHTOB M CTOJIOEI] ¢ MUHUMAaJIbHOM
CYMMOM.

Bapwuant 11. V3 npon3BoiabpHO 331aHHOM MaTpHUIBl pazMepa 5x5 chopmu-

pOBaTh NOCTPOUYHBIA OJHOMEPHBIA MAaCCUB U3 MOJIOKUTENBHBIX 3JIEMEHTOB HC-
XOJTHOW MaTpPHIIBI.

Bapuant 12. B nByX NpoM3BOJBHO 33[aHHBIX JIBYMEPHBIX MaccHUBax MO-
MEHATb MECTaAMM CTPOKH, COJEpKalMe MaKCHUMAaJIbHbIE 3JIEMEHThI. BbiBecTH
Ha DKPaH UCXOJHBIC U U3MEHCHHbBIEC MATPHULIBI.

Bapuanr 13. ChopmupoBaTs /1Ba NPOU3BOJBHBIX JBYMEPHBIX MacCHBA
pasmepa 5x4. ITomeHATh MecTaMn CTOJOIBI HCXOIHBIX MATpPHUI], COJIEpIKalie
MHHHUMAJIbHBIE SJIEMEHTHL.

Bapuant 14. Onpeaenuts MUHUMAJIBHBINA JIEMEHT B ITPOM3BOJILHO 33]IaH-
HOUM MaTpuie pa3Mepa 4x6 U 3aMEHHUTh Ha 3TO MUHHMAJILHOE 3HaYCHHUE dJie-
MEHTBI CTPOKH U CTOJIOIA, KOTOPBIM MPUHAUISKUT HAJICHHOE 3HAYECHHE.

Bapuant 15. Haiitn MuUHMManbsHOE 3HAYCHUE TIIABHOM MUATOHAIHA U MaK-
CUMaJbHOE 3HAUEHUE BCIIOMOTATENIbHOM AMAaroHajdud B KBaJpaTHOM MaTpule
pa3Mmepa 5x5. HaiineHHble 3HaYCHHUST TOMEHATh MecTaMu. Eciu 3Tu 3HaUeHUs
MIPUHAIIISKAT OJHOMY 3JEMEHTY, TO 3TO 3HAaU€HHE NMPHCBOUTH BCEM AIIEMEH-
TaM TJIaBHOM M BCIIOMOTATEIbHON JUaroHaleH.
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BapuanT 16. OnpenenuTs u MOMEHATh MECTAMH MaKCHUMAIBHOE W MUHH-
MaJbHOE 3HAYCHUS CPEAN DIIEMEHTOB, PACIIONOKEHHBIX BBIIIE TTIABHOW M HUXKE
BCIIOMOTaTEJIbHOM MaroHajaeil B MPOU3BOJIBHO 3a/laHHOM KBaJpaTHOW MaTpH-
1ie pa3mepa 6x6.

Bapuant 17. B nmpousBosibHO 3a7aHHOM MaTpHie A pasmepa 5x4 omnpeze-
JIUTh MUHUMAJIbHBIA DJIEMEHT U 06HyHI/ITL 3HAYCHUEC DJICMCHTOB, PACIIOJIOKCH-
HBIX HIDKE U TIpaBee HANJICHHOTO 3JICMEHTA.

Bapuant 18. B Tpex mpou3BOIEHO 3aIlaHHBIX MOJIOKUTEIBHBIX MaTpHIIaxX
pasmepa 3x3 onpeAennTs MaKCUMabHbIE 3JIeMeHThl. CunTast HalileHHbIE 3Ha-
YEeHHs JJIMHAMHU OTPE3KOB, ONPEIEIUTh BO3MOKHOCTb IOCTPOEHUS U3 HUX Tpe-
YTOJIBHUKA.

Bapuant 19. CdopmupoBaTh 0JHOMEPHBIH MAaCCHB, 3JIEMEHTaMH KOTOPO-
TO SIBJISIIOTCSI CPETHUE 3HaYE€HHs CTPOK MPOM3BOJILHO 33JaHHOM MaTpuIbl pas-
Mepa 8x3. YHopsAa0uuTh 3HaYSHHUS OTHOMEPHOT'O MacCHBa 10 BO3PACTaHHUIO.

Bapnanr 20. ChopmupoBaTh OZHOMEpPHBIN MAaCCHB M3 ITOJOKHUTEIBHBIX
9JIEMEHTOB IIPOM3BOJIBHO 3aJaHHOM MAaTpHLBl M YHOPSAAOYHTH OTOOpAaHHEIE
3HAYCHUS TI0 YOBIBAaHUIO.

Bapuanr 21. ChopmupoBars aBymepHsiii MaccuB C pasmepa 5x5, ane-
MEHTBI KOTOPOTO BBIYHCIISAIOTCS MO opMyJie
. T
i+sin———
J+i+3
j +COS———
j+i+2
OHpe}:[eJ'II/ITI) MaKCHUMaJIbHBIN 3JIEMEHT U €ro 3HaueHHEe MpUCBOUTH BCEM
OTPpULATCIIbHBIM 3JICMCHTAM MacCUBa C

Bapuanr 22. [Ipon3BonbsHO 3aaHBI Be MaTpHUIlbl pasmepa 5x3. Chopmu-
pOBaTh HOBYIO MAaTpHILy, KaXXIbIii 3JEMEHT KOTOPOH SIBIAETCS HanOONBIINM
3HA4YEHHEM W3 COOTBETCTBYIOLIMX 3JIEMEHTOB MCXOAHBIX MacCHBOB. B cdop-
MHPOBAHHOH MaTpPHLE ONMPEACIUTE CyMMY IOJOKUTEIBHBIX 3JIEMEHTOB.

BapuanT 23. B npou3BoJbHO 3a1aHHO# MaTpuile pasMepam 3x4 yrnopsiao-
YHUTh MOCTPOYHO BCE 3HAUCHHS JIEMEHTORB 110 BO3PACTAHHIO.

Bapuant 24. B mpou3BoibHO 3aJaHHOW MaTpuIle pasmepa 5x6 ompexe-
JUTH 3JIEMEHTHI, KOTOPBIE CHU3Y, CBEPXY, CIIPaBa M CIIEBa KOKPYKCHBI» MEHB-
IMA 3HAaYCHUAMH. W3 HalIeHHBIX 3JIEMEHTOB C(OPMHPOBATH OTHOMEPHBIH
MACCHB.
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BapI/IaHT 25. B JABYX MNPOU3BOJIbHO 3aJIaHHBIX KBAAPATHBIX HEJIOYHCIICH-
HBIX MaTpuLax padMepa N XN ONpeACIMTh KOJIUYECTBO OJUHAKOBBIX JJICMCH-
TOB, PaCIIOJIOKCHHBIX U B HepBOﬁ U BO BTOpOﬁ MaTtpule.

KOHTPOJIBHBIE 3A/IAHUAA

Bapwuanr 1. [lana marpura pasmepa 3x4. CocTaBUTh NporpamMMy JUIs ITpo-
cYeTa KOJMUECTBA YETHBIX DJIEMEHTOB B KaXKJION CTPOKE MaTPHIIBL.

BapuanT 2. Jlana marpuna pazmepa 5x6. CocTaBuTh nporpammy st mpo-
cyeTa KOJIMYEeCTBA HEUCTHBIX 3JIEMEHTOB B KaX/IOM CTOJIOIE MATPHIIBI.

Bapwuanr 3. IlpoBepuTs, nMeeTcs 11 B 3aJaHHON CTPOKE CHMBOJIOB OajaHc
OTKPBIBAIOIINX U 3aKPBIBAIOIINX KPYTJIBIX CKOOOK.

Bapuant 4. [lepeunciuth Bce 4yucia 33/IaHHOM MOCIEA0BATEILHOCTH K-
cell, KOTOpbIE COCTOAT M3 TeX JKe UQp, YTO U MEepBOE.

Bapwuanr 5. [lana matpuna B pa3mepa 5x4. CocraBuths nporpamMmy ¢op-
MHUPOBaHHS BEKTOpA, 3JIEMEHTHI KOTOPOTO PAaBHBI CYMME 3JIEMEHTOB CTPOK
MaTpulbl B .

BapuanT 6. /ana marpuna B pazmepa 5x7. CocraButh nporpammy ¢op-
MHUPOBaHHS BEKTOPA, HJIEMEHTHI KOTOPOTO PaBHBI CYMME 3JIEMEHTOB CTOJIOIOB
MaTpulbl B.

Bapwuanr 7. [lana matpruna A pasmepa 7x7. CocTaBUTh IPOrpaMMy Haxo-
JK/IEHHST CYMMBI JIEMEHTOB, JIEXKAIINX BBIIIE TJIaBHON THarOHaIIH.

Bapuanr 8. /lana marpunia A pasmepa 7x7. CocTaBUTh MpOrpammy Ha-
XOXKIACHHS CyMMBI DJIEMEHTOB, JISKAIUX HIDKE TJIAaBHOW THarOHaJIH.

BapuanT 9. B MaccuBe CJI0B HAlTH Tapy CIOB, U3 KOTOPBIX OJTHO SIBIISCTCSI
oOparieHneM JIpyroro.

Bapuant 10. 3amana marpuna B pasmepa 7x7. CocTaBuUTh Iporpammy,
OCYIIECTBIISIONIYIO TIEPECTAHOBKY 3JIEMEHTOB B KaXOI CTPOKE MaTPHIBI TaK,
9T00BI 1-if 3IeMEeHT CTPOKM MOMEHSUICA C MOCIEeTHUM, 2-i ¢ IPEIIoCIeTHIM
UT. ]I

Bapuant 11. PaccrostHue Mmexay K- u M-l cTpokamMu MaTpHIIBI
A= a; | onpenensierces kax

n

5

a

ij

a

mj

YkazaTb HOMEp CTPOKH, MAaKCUMAJILHO YJIAJIEHHON OT MEpBOM CTPOKU 3a-
JTAHHOM MaTpUIIBL.
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Bapuant 12. Paccrosiaue mexay K-it u m-ii ctpokamu mMatpuipl A= I aj I
OTIpeIeTIsIeTCs Kak
>
j=1

YkazaTb HOMEp CTPOKH, MAKCUMAJIbHO YJAJIEHHOM OT MOCIEHEN CTPOKU
3alaHHOM MaTpULIbIL.

a_ X

ki

a .
mj

Bapuanr 13. ChopmupoBars IByMepHBIII MaccuB Ienbix yucen. [Ipose-
PUTB, COIEPKUTCS JIU B HEM 3a/laHHAs CTPOKA YUCEL.

BapuanT 14. Onpenenuts HOpMY 3aJaHHOM MaTpHIsl A = || ajj |, 1. e. ancno
miax Z‘aij‘ '
i

Bapuanr 15. ChopMupoBaTh qBa MaccHBa LENBbIX YHCE ONpENeICHHON
JUTMHEL. BBIBECTH Ha 1evaTh YKcIia, BCTPEYArONINecs B KaXJIOM MacCHBE.

Bapuanr 16. ChopMupoBaTh JBa MacCHBa IEJIbIX YHCEN OMPEICICHHON
JUIMHBL. BRIBECTH Ha me4aTh Yucia, BCTPEYAIOIIHecs TOJIBKO B OJTHOM MacCHBE.

Bapuant 17. 113 cCHMBOJIOB IPOU3BOJIEHOTO TPETIOKEHHS C(HOPMHUPOBATH
MACCHB IICITIBIX YHCEI, COOTBETCTBYIONIMX TOPSIIKOBOMY HOMEPY JIUTEP B KOJIC
ASCII. OmpenenuTh MakCHMAIBHBIN 3JIEMEHT 3TOTO MACCHBA.

Bapuant 18. VI3 cuMBOJIOB NPOM3BOIBEHOTO NMPEIIOKEHUS CHOPMUPOBATH
MAacCHB IIEJIbIX YMCEJI, COOTBETCTBYIOIIMX MOPSAKOBOMY HOMEPY JIUTEP B KOJIE
ASCII. OnpenennTh MUHUMAJBHBINA 3JIEMEHT 3TOTO MAaCCHBA.

Bapumanr 19. Cpenm cronOumoB 3agaHHOW IeIOYHCIIeHHONH Matpumbl C
pasmepa 7x7, KOMIIOHEHTBI KOTOpoi He mpeBbimatoT 10, HaliTm croinben
C MIHHAMAJIEHBIM TIPOHM3BEICHIEM DIIEMEHTOB.

Bapuant 20. Cpeau cTpok 3aiaHHOH 11enoduciaeHHoi Mmatpuibl C pazmepa
7x7, KOMIIOHEHTBI KOTOPOU He TpeBbinaoT 10, HAlTH CTPOKY ¢ MakCHMAalb-
HBIM IMTPOU3BCIACHUEM BJIEMCHTOB.

Bapwuant 21. J{ns 3agannoi Matpuibl B pasmepa 5x5 waiitu Takue K, ams
KOTOPBIX K- CTpOoKa MaTpHIIbl cOBMaaaeT ¢ K-M cTonGmoM.

Bapuanr 22. Beraucnuth 3Ha4eHUE MOJTMHOMA

n
Y =) a xx,
k=0
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Tema 18. Obpabomxa d8ymepublx Maccueoe oannvix. Mampuywl

UCIoNb3yst cxemy ['opHepa:
y :(...((anx+an_l)x+an_2)x+...+a1)x+a0.

3nayeHre N mpuHATH paBHBIM 10, X W 3meMeHTH MaccuBa A BHIOpaTh
MIPOU3BOJIHHO.

Bapuant 23. Ilo 3amanHOMy cumBosibHOMY MaccuBy C chopmupoBats
MAacCHB JIOTHYeCKHX deMeHToB B. KommonenTe b, mpucBouTh 3Ha4YeHwue true,

ecnu C; siBisieTcs uudpoit, u npuceouts false — B npotuBHOM citydae.

Bapuant 24. CocTaBuTh NpOrpaMMy 3allUCH SJIEMEHTOB MPSMOYTOIbHON
MaTpuilbl A B OJTHOMEPHBII MacCHB B MOPSAJKE CiieNoBaHUs cTonOIoB. Haltn
HAaUMEHBIINK 3JEMEHT MOJYYeHHOro MaccuBa. Pazmep M 31eMeHTHl MaccuBa
BBIOpATh POU3BOJILHO.

Bapwuant 25. CocraButh nporpammy (GpOpMHpPOBaHHS BEKTOpA M3 KOJMUeE-
CTBa HEHYJIEBBIX DJIEMEHTOB KaXKIOH CTPOKM HPOW3BOJIBHOTO JIByMEPHOTO
MaccuBa.
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Tema 19. MPOCTEWIIWE MPOLELYPBI

ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

[Tycte HEOOXOOMMO COCTaBUTH NMPOTPaMMY JUIS BBIYMCICHHS IUIOIIAIH
BBINYKJIOrO 4eThipexyronbHuka ABCD, 3amaHHOrO JUIMHAMH CBOHMX CTOPOH
a, b, ¢, d u ogHo# U3 muaronaneii e (puc. 19.1).

B b

A c
d D

Puc. 19.1. Buinyxnvlil uemulpexy2oibHUuK

[Tnomane YeThIpeXyrojbHUKa B JAHHOM CIyYae MOXKHO MONYYUTh Kak
cymmy miotazaeit tpeyronsaukoB ABC u ACD no popmyne ['epona:

S=yp(p-a)(p-b)(p-c),
a+tb+c

rae p= T — monynepumeTp; a,b,C — AJIMHBI CTOPOH.

[TockoNbKY 31€Ch ABAXKIAbI HEOOXOAUMO BBIYUCIATH 3HAUCHUE TLIOIIAAN
TPEYyroJbHUKA, TO AITOPUTM €€ BBIYUCIICHUS IelIeCO00pa3Ho OQOPMHUTH B BU-
Jie TOIPOrPaMMbI, B Ka4e€CTBE KOTOPOH MOXKHO HCIOJb30BaTh U MPOLEAYPY
(B oTimume ot mpuMepa K Teme 2). 3aTeM HeOOXOIUMO BaXIBI 00PAaTHTHCS K
HE ¥ BBIYUCIIUTH CyMMY IUIOIIAJIel TPEYroJIbHUKOB.

CxeMa airopuTMa pelIeHHs [OCTABJICHHOW 3a/laud MpUBEICHAa Ha
puc. 19.2, rae Hapsay ¢ anropuTMOM OCHOBHOW NPOTpaMMBbI Jae€TCs U cXema
QJITOPUTMAa MPOLEAYPHI Str, BBIYHUCIISIONICH IIIOIIAb OJHOTO TPEYrOJbHHKA.

B Hauasie ee anroputma moMernaercsi 0J0K BXoja B MOANPOTrpaMMYy, TjIe
YKa3bIBACTCS UMSI MPOLIEAYPhI M CITUCOK (hOPMaNbHBIX MapaMeTpoB a, b, ¢, siB-
JIAFOLIUECS UCXOMHBIMU JaHHLIMH, HEOOXOIUMBIMHM JUIS BEIYUCIICHHUS TIIOIAIN
TPEyroJjbHUKA. BBIYHCICHHOE 3HAYCHHE IUIONIAMU MPUCBAMBACTCS (opMalib-
HOMY MapameTpy pe3ysbTrata S, CIYXKaIlero sk BO3BPAIICHHS BBIYUCICHHOTO
3HAYEHHs B OCHOBHYIO mporpammy. OH yKa3bIBAaeTCSl B CIIMCKE BBIXOJIHBIX Ma-
pameTpoB B OJIOKe BbIXOJla. B OCHOBHOM MporpaMme MpOUCXOJUT OOpalieHue
K OMHMCaHWI0 (PYHKIMHU AJsI BBIYMCIICHHS IUIOIIAAM MEPBOTO TPEYTrOJILHHKA,
ABC, u Broporo, ACD, kotopoe oTOOpakaercsi ¢ MOMOIIBIO CIEIHAIbHOTO
0Js10Ka 0OpalleHHs K POIeIype.
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Tema 19. Ilpocmetiwue npoyedypsi

IMponemypa BEMUCICHUS
TUIO AW TP €y TOJIbHUKA

p=(a+b+c)/2

Hauamo

Str(a, b, e, S1) &
v S=Sart(p(p -a)p -
-b)(p-c)

Str(c,d, e, S2)

y str(S)
$=51+52

Puc. 19.2. Ancopumm eviuucienus niowaou Yemulpexy2oibHuKa

Huxe npuBesieH TEKCT IPOrpaMMBl:

{xxxxx * kK kX

{llens: BHUKCIEHME MJIOWAINM UETHIPEXYTOJIbHUKA -
{llepemennne:a, b, ¢, d — OaMHE CTOPOH UYeETHPEXyTOJLHMKA;
{ € — IMHAa IOUaroHaiM; S — IUIoWANb UYeTHPEexXyTOJIbHMKA ;
{ S1, S2 — njomanmy TPEeyTrOJibHUKOB -

{onnporpammei: Str — npouenypa BEUMCIEHUS ILJIOWAON

{ TPEeyTOJIbHUKA -

{MeTon: Buumucnenve no ¢opmysie I'epoHa.

{IporpammmcT: Tperymos B.II.

{O0ara nanucauusa: 18 gderpana 2006 r.

S e o o o e e e S e

Program PI;
Var
a, b, ¢, d, e, S :real;
{llpouenypa BHUKMCIIEHMA NJIOWANM TPEYTOJbHUKA - }
{llepevennne: a, b, ¢ — cropouw TpeyrosbHukaj; }
{ p — nonynepumerp; S — miowamb TPEyTOJLHUKA. }
Procedure Str(a, b, c :real; S:real);
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

p:real;
Begin {Str}

p := (atb+c)/2;

S = Sqrt(p*(p-a)*(p-b)*(p-c))
End; {Str}

Begin {PI1}

WriteLn(“Beemure miuHEL YeTHPEX CTOPOH M OMATOHAJM);
Read(a, b, c, d, e);

WriteLn(“lpn a=7,a:6:2,“ b=",b:6:2,” c=",c:6:2,

> d=7,d:6:2,” e=",e:6:2);

Str(a, b, e, S1);

Str(c, d, e, S2);

S = S1 + S2;

WriteLn(“Mnowans ueTHpexyToJibHMKA paBHa  ,S:8:2)

End. {PI}
3AJAHUE

Bemonauts COOTBeTCTByIOHII/If/'I BAapUAHT 3aJIlaHuAd K TCMEC 2, BBCAs BMECTO

(YHKIMH TI0JIB30BATENS OTMCAHNE MTPOLEAYPHI.
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Tema 20. UCITOJIb3OBAHUE IMPOLEAYP
JJII OBPABOTKH MACCHUBOB

ITPUMEPBHI COCTABJEHUS TPOTPAMM

Mpumep 20.1. ITycts HeoOXoaNMO, UCTIONB3YS Hpoueaypy PrMax ompe-
JeTIeHUsT MaKCHMAaJbHOTO JJeMeHTa B MaccuBe Z=(Z,,Z,,...,Z,), HaiTH

TOYKH, B KOTOPBIX (PYHKINH
yy=e*-cosx—1 y,=x-In|x|

MMEIOT MaKCUMaJIbHbIE 3HaYEeHHS Ha 33J]aHHOM OTpE3Ke [a,b].

[Tpu peuiennn naHHOM 3amauu B mpouenype PrMax mis omHOMepHOTO
MaccuBa Z OIPENENSIOTCS MaKCHMATbHBIA dmemeHT MaX u ero wuHmekc K.
B ocHOBHO# mporpaMme cHayana (GpOpMHPYIOTCS MacCHBBI 3HaYCHWH 3a]aH-
HBIX QyHKIMH Y1, Y2, a 3aTeM ¢ moMomIbio npouenypsl PrMax onpenensirorest
HX MakCUMYMBbI B UHACKCHI K1, K2 cOOTBETCTBYFOLIMX MaKCHMAITbHBIX JIEMEH-
TOB B 9THX MaccuBax. MIHAEKCHI UCTIONB3YIOTCS ISl HAXOXKICHHUS Ha 33laHHOM
otpe3ke Touek X1, X2, B KOTOpBIX (DYHKIHMH IOCTHralT Makcumyma (mpH 3a-
JIAHHOM Pa30HCHUHN)

Cxema HHCXOJSIIEr0 IMPOCKTHPOBAHHSA AITOPHTMa DEIICHUS 3aJadd
B BHJE CTPYKTyporpaMMmsl npeacTaniena Ha puc. 20.1. [Iporpamma nmeer cie-
JYFOIIMH B!

s s }
{porpamma: MaxFun. 3}
{Uens: onpenesyieHMe MaKCHMMAaJIbHOT'O 3HadeHMs QyHKLUU 3}
{ Ha 3aIaHHOM OTPE3Ke. }
{BxonHre nanHbe: a, b — rpasuum orpeska; h — mar 3}
{ UBMEeHeHUs apryMeHTa - 3}
{Bexonueie manuee: maxl, max2 — MaxKCMMAaJIbHEIE 3HAYEHMS }
{ dyHKIMI ] ¥
{ X1, X2 — TOUKM, B KOTOPHX QYHKLUMM MMEOT MaKCUMyM. }
{llporpammmcr: VeBaHos A.H. }
{0ara: 25 despana 2006 r. }
Program MaxFun ; }
Const
Nmax = 100;
Type
massiv = array[ 1 .. Nmax ] of real;
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

var
i, k1, k2, n: integer;
a, b, h, maxl, max2, x, x1, x2: real;
yl, y2: massiv;
{llpouenypa onpemneseHVsa MaKCHMMaJbHOTO 3JIEMEHTAa
{ B OIHOMEPHOM MaCCUBE
{HapaMeTpHZ n — pasmep mMaccupa, Z — MMdA MaccuBa,
max — MakCUMAJILHEIM DJIEMEHT,
{ K — HoMep MakcuUMaNBHOTO 3JIEeMeHTa
Procedure PrMax(n:integer; z:massiv; Var max:real;
Var k:integer);
Var
i:integer;
Begin {PrMax}
max:= z[1];
k:= 1;
for 1:= 2 to n do
if max < z[i]
then
begin
max:=
k:=1
end
End; {PrMax}
Begin {MaxFun} {Ocrorsnas nporpamma}
Write(" Beemure a, b, h ");
ReadLn(a, b, h);
WriteLn(® Vcxopuee nmausbe I 7);
WriteLn(* a= ", a ," b= ", b ," h= 7, h);
n:=Trunc((b-a)/h + 0.5 ) + 1;
X:= a;
for 1:= 1 to n do

z[i];

begin {dopvmporanue MaccuBOB BHAUSHUM OYHKLMM}

y1[i]:= Exp(-x)*Cos(x)-1;
y2[1]:= x*LN(Abs(x));

X:1=x+h;
end;
PrMax(n, yl, maxl, kl1); {Buz0B npouenyps}
PrMax(n, y2, max2, k2); {Buz0oB npouenype}

x1:= a+(kl-1)*h;
x2:= a+(k2-1)*h;

WriteLn("maxcumym oyuxumm y1:",maxl,” B Touxe”,X1);

W e

WriteLn("mvakcumvym dyuxuym y2:",max2," B Touxe”,X2)

End. {MaxFun}
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Tema 20. Hcnonvzosanue npoyedyp 015 06pabomxu Maccugos
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Ipumep 20.2. CoctaBuTh Npoueaypy COPTUPOBKH MO yOBIBAHMIO 3HaUe-
HHU{ 2JIEMEHTOB OJHOMEPHOTrO MaccHBa. Mcmonb3ys ee, OTCOpPTHPOBAThH dlie-
MEHTBI B KQXKJIOM CTOJIOLE IPSMOYTOIEHOM MaTPHIIBL.

[Tycts 3amana matpumna A, comepikamias N CTPOK ¥ M CTOJIOIOB, OMFCaHa
npoueaypa SOrt copTUpoBKH onHOMepHOTro MaccuBa C, HampuMep MeToJI0M
MaKCHMAaJILHOTO 3JieMeHTa. UToObl OpraHn30BaTh COPTUPOBKY CTOJIOLIOB Mat-
PHILIBL, [OCNIE BBOJA 3JIEMEHTOB MAaTPHUIIBI HEOOXOIMMO NPEIyCMOTPETh LUKI
0 HOMepaMm cToJI01oB MaTpullbl. [TockombKy mporeaypa COpTHPOBKM obecte-
YHMBaeT MpeoOpa3oBaHKe TOJIHKO OJHOMEPHOTO MacCHBa, HEOOXOIMMO Ha Kaxk-
JIOM IIIare BHEIIHETro IUKJa C IMOMOIIBI0 JIOTIOJHUTEIHHOTO LIMKJIA M0 HOMe-
paM CTpPOK MaTpHIBI IpeoOpa3oBaTh OYEpeAHON ee CTONOen B OJHOMEPHBIH
maccuB C 1 obOpatutbest k mpouenype Sort. [lonydeHHBI 0TCOPTHPOBAHHBIN
MacCHB 3alMCHIBACTCSl HA MECTO MCXOJHOTO CTOJOIa MaTpuilpl. B koHIle mpo-
IpaMMBI OCYIIIECTBIISIETCS BBIBOJ MPEOOpa30BaHHON MaTpuIbl A.

AJTOPUTM COPTHPOBKH MPSAMOYTOJIBHONH MaTpuibl A IIpeACTaBIeH Ha
puc. 20.2, rae BBOI U BBIBOJ MaTpullbl A Takke o)OpMIICH B BUJIE COOTBETCT-
BYIOIIMX MPOLIEAYP.

[Tpu cocraBneHu: MpOrpamMMbl, B KOTOPOH UMEIOTCS TIPOLENyphl U (QyHK-
[IMM, UCIOJNB3YIOIIME B KayecTBe (OPMaNbHBIX MapaMeTpoB MacCUBBI, HEOO-
XO/IMMO 00paTUTh BHUMAHHE Ha CIEIYIONyI0 0coOeHHOCTh. OnrcaHne MaccH-
Ba SIBIISIETCS CTPYKTYPHPOBAaHHBIM THIIOM, MMEIOIIMM CJIOXKHYIO CTPYKTYpY,
COCTOSIIIIYI0O M3 HECKOJBKHMX O3JIEMEHTOB. THII >XKe TapaMeTpoB IPOLEAYP
1 QyHKIHMH, KaK IpaBmIIO, ONPEACISTCS OMHUM udeHmupuramopom. 11o3To-
MYy B IIPOTpaMMe B pa3Jielie TUIIOB CJIEAYET ONPEAETUTh THI MacCHBa, 0003Ha-
YHB €ro KakuM-TH00 MMEHEM, a 3aTeM YK€ HUCIIOJIb30BaTh ero Ul Olpeselie-
HUA (OopMaNBHBIX APaMETPOB MPOLEAYP M (YHKIMH, SBISIOLIMXCS MacCHBa-
M. C 3TOH LeNbI0 MBI BBEIEM OINpPEAENIEHHE TUMA OJHOMEPHOTO MAacCHBa
Vector u qBymepHoro maccusa Matrix.

Kpowme Toro, s obecrieueHns BO3SMOKHOCTH BBIBOJIA HA DKPaH B MOSICHH-
TEJIbHBIX HAAMUCIX MPOM3BOJBHBIX MMEH MAacCHBOB B IIpOIEAypax BBOAA
INArr u BeiBoga OUtAIT BBereM (opMaibHBIA THapaMeTp MMEHH MaccHBa
Name.

C y4eToM ceNlaHHBIX 3aMeUaHni TEKCT IPOrpaMMBbI pEeIIeHHUs TaHHOH 3a-
Jlauul OyZeT UMETh CIIeTy IO BUI:

{llens: copTHpoBKa CTONBIOB MPAMOYTOJILHOM MaTpPULIL - }
{llapameTper 1 nepeMeHHEE: @ — OBYMEDHBEII MaCCUB; }
{ C — OIHOMEpHHIM MAaccup; N — UMCIO CTPOK; }
{ M — uucyo crosbuos; NMAX — MakCMMalbHO NONYyCTHMMOE }
{ uycio cTpok; Mmax — mMaxcuMasbHO HOMYyCTUMOE UMCIO F
{ cronbuos; Vector — Tunm omHOMEPHOTO MaCCHBA; }
{ MatriX — Tun IBYyMEepHOTO MaccCHUEBa; }
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Tema 20. Hcnonvzosanue npoyedyp 015 06pabomxu Maccugos

Hauano

Beog
JTaHHBIX

IIpouenypa copTHpoBKHU
OJIHOMEPHOTO MacCHBa

IIpeob6pazo-
BaHue cToJIONa
B maccuB C

v

Sort(Cn)

¥

3anuch
MaccuBa
B CTOJIOCN

—

BriBox
MaTpHIBI

IMpouenypa BBOAA IponenypasriBoaa
MaTpHILbI MaTpuIlbl

InArr(n, m)
t

Puc. 20.2. Cxema anzopumma copmuposKu cmoadyos npamoy20ibHOt Mampuybl
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

{ i,J] — napamMeTps LMKJIIOE - 3}
{MeTon: copTupoBKa METOIOM MAaKCMMAJILHOTO 3JIEMEHTA - }
{lonnporpammei:  INArr — npouenypa BBOIA MaTPMLEH; }
OutArr — mpouemypa BHBOIA MaTPULIH; }
{ Sort — mpoueaypa COPTMPOBKM ONHOMEPHOTO }
{ MaCCHBa - }
{fporpammncr: ounaros K.E. }
{Iara: 27 ¢espana 2006 r. }
Program SortingColumn;
Const
Nmax=20;
Mmax=20;
Type
Vector=array[1l. .Nmax] of real;
Matrix=array[1l. -Nmax, 1..Mmax] of real;
Var
a:Matrix;
c:Vector;
i, J, m, niinteger;
{llpouenypa BBOIA IBYMEPHOTO MacCuUBa }
{llapameTpr: @ — IOBYMEpHHI MaccubB; N — UKUCIIO CTPOK; F}
{ m — umcyio cronbuos; i, J — HNapaMeTpH }
{ uukjos; Name — umMsa maccuba.
Procedure InArr(n, m:integer; Var a:Matrix; Name:Char);
Var

i, j:-integer;
Begin {InArr}
WriteLn(“Beenure “,n*m,”snemenToB maTpuuer - ,Name);
for 1:= 1 to n do
for j:= 1 to m do

begin
Write(Name,”[*,i,7,7,3,71=");
Read(ali.jl)
end
End; {InArr}
{llpouenypa BHBOMA OBYMEPHOTO MacCuBa }
{lapameTpr: A — OBYMEpHHI MaccuB; N — UKUCIIO CTPOK; }
{ m — umcio croybuos; I, J — NapaMeTph }
LIMKJIOB - }
Procedure OutArr(Var a:Matrix; n, m:integer);

Var
i, j:-integer;
Begin {OutArr}
for i:= 1 to n do
begin
for j:= 1 to m do
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Tema 20. Hcnonvzosanue npoyedyp 015 06pabomxu Maccugos

Write(a[i,j]:6:2);
WritelLn
end
End; {OutArr}

{llpouenypa COPTUPOBKM OIHOMEPHOTO MAaCCHUBA }
{lapameTpri C — ONHOMEpPHHII MACCUB; N — pasmep }
Maccupa; MaX — MakcCHMMasbHEIT 3JEMEHT; }
{ K — HOMep MakcCUMaNbHOTO BJIEMEHTA; }
i, J — napamMeTpH LUKJIOB - }
Procedure Sort(Var c:Vector; n:integer);
Var
i, j, k:integer;
Max:real;

Begin {Sort}
for i:= 1 to n-1 do

begin
Max:= c[i];
for j:= i+l to n do
if c[j]>Max
then
begin
Max:=c[]j]:
k:=j
end;
c[k]:-=c[i];
c[i]:=Max
end

End; {Sort}

Begin {SortingColumn}
WriteLn(“Beeanre umcio cTpok u cTosbLOB MaTpuusl A”);
Read(n, m);

InArr(n,m,a,’a’); {Beon marpuus A}
WriteLn(“Vicxoonasa matpuua:’);
OutArr(a,n,m); {oxo-neuars}

{lpeobpazoranne MaTpuULEL}
for j:= 1 to m do
begin
{llpecBpasoBanne crTonbla B OIHOMEDHEII MaCCUB}
for i:= 1 to n do
clil:=a[i.jl;
Sort(c,n); {Copruporka crTonbua}
{3anuce maccuea B crTONOEl MaTPULELL}
for i:= 1 to n do

a[i,j]:=c[il
end;
WriteLn(“lipeo6paszorannasa maTpuna:’);

OutArr(a,n,m); {BuiBOn pesyneTaTa}
End. {SortingColumn}
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3ATAHUSI

Bo Bcex BapuaHTax 3a;1aHm71 BBOJ] UCXOOHBIX U BBIBOJ PE3YJIbTUPYIOMINUX
MaTpul Ipou3BOJAUTH C TOMOIIBIO COOTBETCTBYIOIUX IPOLECIAYP.

Bapuanr 1. CoctaButh npouemypy HoAcdeTa CyMMBbI 3HAYSHUH JIEMEHTOB
B ofHOMepHOM MaccuBe. C MOMOIIBIO 3TOM MPOLERyphl MOACUUTATE CYMMBI
3JIEMEHTOB CTOJIOLIOB TMPOU3BOJIBHO 3a/laHHOW JBYMEPHOM MaTpHUIbI A U BBI-
BECTH HOMEp CTOJIONA C MUHUMAJIbHOW CYMMO.

Bapuanr 2. CoctaBuTh Iponeaypy Mnojcyera CyMMbl 3HaUCHUH IIEMEHTOB
B OJHOMEpHOM MaccuBe. C MOMOIIBIO 3TOH Mpoueaypsl MOJCYUTATh CYMMBI
3JIEMEHTOB CTPOK MPOM3BOJIEHO 3aJJaHHOW JIByMEPHON MaTpHIBl A M BBIBECTH
HOMEp CTPOKH C MaKCUMAaITbHON CyMMOH.

Bapuant 3. CoctaBuTh IIpoLieaypy IOJCYETa CYMMBI 3HAYEHHI 3IEMEHTOB
B OAHOMEpPHOM MaccuBe. C MOMOIIBIO 3TOM MpOoLETypHl MOJICUUTATh CYMMBI
9JIEMEHTOB B TJIABHOW M MOOOYHOW IMAaroHajsIX B MPOM3BOJILHO 3aJaHHON
KBazipaTHOW Matpuiie B. BeiBecTn cooOmeHune, Kakasi [uaroHajlb HMEET MaK-
CHUMaJIbHOE 3HauEHHUE.

BapwuanTt 4. CocTaBuTh MpoIeRypy IMOACYETa CYMMBI 3HAUCHHUH AIIEMEHTOB
B ogHOMepHOM MaccuBe. C IMOMOMIBIO ATOH MPOIEAYPHl MOJCYUTATH CYMMBI
JJIEMEHTOB B TJIABHOM W TOOOYHON IHAroHANAX B IMPOU3BOJIBHO 3aJaHHON
KBaJipaTHOW Matpuile B. BriBectu cooOiieHre, Kakas JTUaroHaib UMEET MU-
HUMAJIBHOC 3HAYCHUC.

Bapuant 5. CoctaButh npoueaypy MoJcueTa KOJHMYecTBa N 3JIEMEHTOB
OJTHOMEPHOTO MAacCHBA, 3HAYECHHUsI KOTOPHIX Ooiybme uuciaa P. C momorbio
9TOW MpOLENYPHl MMOJCYUTATH KOJIUYECTBO IEMEHTOB, OONBIINX P, B KKIOM
cronbue nymepHOi MaTpuusl C.

Bapuant 6. CocraBuTh mpouenypy HOAcYeTa KOJIMYEeCTBa N 3JIEMEHTOB
OJIHOMEPHOT'0 MacCUBa, 3HAU€HMsI KOTOPBIX MeHbule uuciaa P. C moMombo
STOU MpPOLEAYPHI NOJCUUTATH KOJMUYECTBO NEMEHTOB, MEHbIIUX P, B Kax 10
CTpOKe IByMepHO# MaTpuiisl C.

Bapuanr 7. CocraButh HpoLeLypy ONpPEAEIeHHs MAaKCHMAILHOTO 3Ha4e-
HUS U €r0 ajpeca B 0JHOMepHOM MaccuBe. C IOMOIIBIO 3TOM MPOIEAyphl Hail-
TH MaKCUMAJIbHBIC 3JIEMCHTBI B CTPOKAX MPOU3BOJIBHO 3aJaHHOTO JIBYMEPHOTO
MacCUBa U CpeJy HUX HAWTH MaKCHUMAaJbHBIN, BBIBECTU HOMEP CTPOKH, COJEP-
JKalleH 3TOT DJIEMEHT.

Bapuant 8. CocTaBUTh mpouenypy OnpeleieHHs MUHUMAIBHOTO 3Have-
HUSI ¥ €r0 ajgpeca B OJHOMEPHOM MaccuBe. C IMOMOILBIO MPOLEAYpPhl HANTH
MHUHHMAJIbHBIE 3JIEMEHTHI B CTOJIOIAX MPOU3BOIBHO 33aHHOTO JByXMEPHOIO
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MaccHBa M Cpeld HUX HAWTH MHUHUMAaJbHbIA. BhiBecTH HOMEp CTONOINA, CO-
JIEPIKAIIEro ATOT IIEMEHT.

Bapuant 9. CocraBuTh Nmpoleaypy ynopsjo4eHHs OJHOMEPHOTO MaccuBa
no Bo3pactanuio. C MOMOIIBI0 MPOLEAYpPHl OTCOPTUPOBATH CTOJOIBI MPOU3-
BOJIBHO 3aJJaHHOM ABYMEpHOW MaTpuibl. [Ipy 3TOM BHOBB NOJIyYEHHBIE CTPO-
K1 TaKXe JOJDKHBI OBITh OTCOPTHPOBAHBI 110 BO3PACTaHUIO.

Bapuant 10. CocTaBuTh npouenypy yHopsiio4eHHsI OJHOMEPHOTO MacCH-
Ba 1o yOrBaHNi0. C MOMOIIBIO MPOIETYyPHl OTCOPTUPOBATE CTOJOLBI POU3-
BOJIBHO 33JJaHHOM JBYMEpHOM MaTpulbl. IIpy 3TOM BHOBB IIOJIy4YE€HHBIE CTPO-
KM TaK)Xe JIOJDKHBI OBITh OTCOPTUPOBAHBI IO YOBIBAHHIO.

Bapuant 11. CoctaBuTh IIpoIIeypy MOJCYETa KOTUIECTBA SIICMEHTOB OJI-
HOMEPHOIr0 MaccuBa A, 3HAYCHHUS KOTOPBIX JIGKAT B Mpejenax oT P Ao (.
C MOMOIIIBIO 3TOW TPOLEAYPHI MOICYUTATh KOTUICCTBO TAKUX AJIIEMEHTOB IS
Ka)KI0H CTpOKM MaTpuibl B.

Bapuant 12. CocraButh npoueaypy nojcyera KOJH4ecTBa JIEMEHTOB OJI-
HOMEpHOro MaccuBa A, 3HaYeHWs] KOTOPBIX JieKaT B IIpefenax oT P a0 (.
C moOMOIIIBIO 3TOH TPOLENyPHl NOACYUTATH KOJIWYECTBO TAKHX IJIEMEHTOB IS
KaxJ10ro crojbia Marpums! B.

Bapuanr 13. CoctaButh mnporueaypy OOHYJIEHHsS BCEX OTPHUIATEIBHBIX
SIIEMEHTOB B OMHOMEpHOM MaccuBe A[M]. C momoIsio 3To# mpoueaypsl 06-
HYJIUTh BCE OTPHUIIATENbHBIC 3JIEMEHTHI B N-if 1 K-# cTpoke matpuisr B[m,m],
n<=m,k<=m.

Bapuanr 14. CocraButh mnpoueaypy OOHYJIEHHS BCEX IOJOXHTEIBHBIX
9JIEMEHTOB B OflHOMEpHOM MaccuBe 4. C MOMOIIBIO 3TOH Mpouenypsl 00HY-
JIMTB BCE MOJIOKUTEIIBHBIC IIEMEHTHI B N-M U K-M CTOJI01E IPOM3BOIBHON Mat-
pursl B.

Bapuant 15. CocTaBuTh NpOLEAypy ONPEACICHUS AAPECOB DIICMCHTOB,
3HAYCHUS KOTOPBIX JIeXkKAT B Ipejesiax oT P 10 J, B OMHOMEPHOM MaccuBe 4.
C OMOIIBIO 3TOW MPOLIEAYPHI ONPEICIIUTh U BHIBECTH Ha 3KpaH ajpeca COOT-
BETCTBYIOIIMX JJIEMEHTOB B CTPOKAX JABYMEPHO# MaTpuiisl B.

Bapuanr 16. CocTaBuTh IpoOLEAypy ONpPEICICHUS aIpEcOoB 3JIEMEHTOB,
3HAYEHHsI KOTOPBIX JIEKAT B Mpejenax oT P 10 (, B OJHOMEPHOM Maccuse A.
C moMoIbI0 3TOH MPOLENYPhl ONPEAEIUTh U BEIBECTH Ha 9KpaH ajpeca COOT-
BETCTBYIOIINX 3JIEMEHTOB B CTOJIOLIAX IByMEPHOW MaTpuLbl B.

Bapnanr 17. CoctaBuTh npouenypy ONnpeaeiIeHus CpeJHero apudmeTnde-
CKOTO 3Ha4YeHHs JIEMEHTOB OJHOMEpHOro MaccuBa A. Mcronbp3ys 3Ty mpore-

JIypY, ONPEIeINTh CpeliHee apu(pMETHUECKOE TNIABHOM TUaroHaln KBapaTHOU
MaTpuIrs! B.
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BapwuanT 18. CoctaButh nporienypy OnpeaeTeHus CPeIHEr0 apupMeTnie-
CKOTO 3HAYEHUsI DIIEMEHTOB OJHOMepHOro MaccuBa A. Vcmonb3ys 3Ty mpoie-
JIypy, ONpPEIeInuTh cpeHee aprudMeTHIeckoe NOOOYHON TUaroHalM KBapaT-
HOM MaTpuis! B.

Bapuanr 19. CocraButs npouenypy yMHOKEHHsI OJHOMEPHOTO MaccuBa A
Ha Yucio ( (KaKIblil 3JIEMEHT MaccHBa YMHOXaeTcsi Ha ynciio (). Mcnone3ys
3Ty MPOLEAYPY, YMHOXHTH KaXKIyI0 CTPOKY IByMepHOH MaTpuibl B Ha unco,
COOTBETCTBYIOIIEE HOMEPY CTPOKH.

Bapuant 20. CoctaBuTh npouenypy YMHOXKEHHS OTHOMEPHOTO MaccuBa A
Ha gnciio ( (KaXIpli 2JIEMEHT MacCHBa YMHOKAETCs Ha 4ucio (). Mcmomb3ys
9Ty MpOLEAYpPY, YMHOXHUTb KaXKAbli CTONOEN JBYMEpHOH Marpuipsl B
Ha YHCII0, COOTBETCTBYIOIIEE HOMEpPY CTONONA.

Bapnanr 21. CoctaBuTh npoLenypy MoACYeTa CyMMbl 3HAUCHHH 3JIeMEH-
TOB B OJHOMEPHOM MaccuBe. Mcronb3ysi ee, BBIYMCIUTHE CyMMY 3JEMEHTOB
MIPAMOYTOIBHON MaTpHUIIbI 4.

Bapuant 22. CoctaBUTh NpOLEIYPY MOJCUETa CyMMbI 3HAYSHHU dJIeMEH-
TOB B OHOMEPHOM Maccuse. Vcnonb3ys ee, HAlTH CyMMy 3JIEMEHTOB, pacro-
JIOXKEHHBIX BBIIIE TJIABHOM MaroHaiy Juis KBaapaTHbix Marpui A u B.

Bapuant 23. CocTaBUTh NpOLESYPY COPTUPOBKHU 110 BO3PAcTaHHIO 3HAYe-
HU{ 2JIEMEHTOB OJHOMEPHOTrO MaccHBa. Mcronbs3ys ee, OTCOpPTHPOBATH dlie-
MEHTBHI B KaX/101 CTPOKE NMPsIMOYTOJIBHON MaTPHUIIBL.

Bapuant 24. Onucath nporneaypy BBIYHCICHUS CIIENa MAaTPUIBI — CYMMBI
JUArOHAIBHEIX JIeMeHTOB. OnpenenuTs, Kakas u3 MaTtpur X, Y, Z uMeeT Max-
CHMAJILHBIN CIE.

Bapuant 25. CocTaBUTh HPOLEAYPY YMHOXCHHS JABYX MATPHI] MPOH3-
BOJIbHOM pa3MepHOCTH. VICIonb3yst €€, BBIYUCINTD K-10 CTENEeHb KBaJApaTHON
MaTpHULbL A.

KOHTPOJIBHBIE 3A/IAHUA

Jns KaXXa0ro U3 BapHaHTOB COCTABHUThH MPOTPAMMY C HCIIOIB30BAHHEM
npouenyp wiu ¢yHkuuil. JlaHHBIe U1 KOHTPOJBHOTO MPOCYeTa BHIOpATh ca-
MOCTOSITEIBHO.

Bapuanr 1. CocraBuTh mojanporpamMmy Ui OIpENENICHHUS PacCTOSHUS
Mexay Toukamu A 1 B B N-mMepHOM npocTpaHcTBe 1o hopmyiie
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rae a;, bj — koopauHaTh Touek 4 U B. Vcnons3ys ee, HAWTH MHHUMAIIBHOE U3
paccrostHA Mexay Toukamu X, Y, Z.

Bapuant 2. CoctaBuTh HOANIPOrpaMMy BBIYHCIICHHS CPEAHEro apudmern-
YeCKOro 3JeMEHTOB Bekropa. Mcmombsys ee, mpeoOpa3oBaTh KBaIpaTHYIO
MaTpHIly CIEAYIONM 00pa30oM: AUaroHaIbHBIE SJIEMEHTHI MATPHUIIBI 3aMEHHUTh
CPEeAHUMH aprU(PMETHYECKUMH 3HAYCHUSIMHA OJIEMEHTOB COOTBETCTBYIOIIMX
CTPOK.

Bapuant 3. CocTaBuTh MOANPOrpaMMy YMHOXKEHUS ABYX MaTpUIl MPOU3-
BOJIbHO# pasMepHocTH. MCronb3ys ee, BBIMUCIUTH K-F0 CTEeMeHb KBaIpaTHOM
MAaTpHULBL.

BapI/IaHT 4. CocraBuTh noanporpaMmbl OIIPEACICHUSI MAKCUMAJIbHOTO U
MUHHUMAJIBHOI'O 3JICMEHTOB B OJHOMEPHOM MAacCCHUBE. HCHOHLByﬂ ux, HalTH
MUHHUMYM CPEIN MaKCUMAJIBHBIX 3JIEMECHTOB CTPOK MaTPHUIIBI.

Bapuant 5. CocraBuTh MNOANPOrpaMMy OIpeJelieHns] OanaHca OTKpHI-
BAaIOIIMX M 3aKPHIBAIOLIMX CKOOOK B BBIpaKeHMH. VCmonb3ys ee, COCTaBUTh
IpOrpaMMmy KOHTPOJIS PABUIIBHOCTH 3aMUCH BBOJMMBIX BBIPOKCHHUM.

Bapuant 6. CocTaBUTH HOANPOrpaMMY BBIYHCICHHS HOPMBI MAaTpPHIIBI
A=[ag], i, j=1n, no popmyne

n
P = max Z|aii| .
I<i<n | 4
j=1

Hcnonp3ys ee, onpenenuts Marpuity u3 X, Y, Z ¢ MUHIMAIbHOW HOPMOHA.

Bapuanr 7. CoctaBuTh TpeOyeMble HOAIIPOrpaMMBbl pabOThl ¢ KOMILIEKC-
HBIMHU YHCIaMH (CIIOKEHHE, BBIYUTAHHUE, YMHOKCHHUE U JCICHHE KOMIUICKCHBIX
upncen). Vcmonb3yst 3TH MOAMPOrPaMMEBI, OIPEACIHTH ICHCTBHTENBHYIO H
MHHUMYIO 9aCTH YuCiIa

o+l
722 -1
142

BapI/IaHT 8. CocraButh noanporpaMmbl ONIPEACIICHUS MAKCUMAJIbHOTO U
MHWHUMAJIBHOI'O 2JICMCHTA B OTHOMCPHOM MACCHBEC. HCHOJ’IL3yH ux, HalTH cea-

JOBYIO TOUYKy Matpuupl A = [a;], I, ] = 1, n. MaTpuua uMeeT ceanoByIo TOUKY
Am, €CIIH DJIEMEHT 8y SIBJIETCS MUHUMAIBHBIM B K- CTpoKe M MakcuMmalb-
HBIM B M-M CTOJIOIIEC WJIK HA00OPOT.
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Bapunanr 9. CocTaBUTh HOANIPOTPAMMY OINPEEICHNS CYMMBI JIEMEHTOB
OJJHOMEPHOT0 MaccHBa. VICIIons3yst €€, BBIYHUCIUTH CyMMY 3JIEMEHTOB MaTPHIIBI.

BapuanT 10. CoctaBuTh MoJnporpaMmy, ONpeIessioNnyo YUcI0 U HOMe-
pa MO3MINI, B KOTOPHIX BCTPEYAETCS B TEKCTE 3aJlaHHBIN CUMBOJ. Mcmoms3ys
ee, ONPEENIUTh ATH XapaKTePUCTHKH i1 cuMBoiioB 'T', 'O, 'V' TekcTa «1mo Ty
CTOpOHY 00pa U 311a».

Bapmant 11. CocTaBuTh MOAMIPOTpaMMY BBIYHCICHUS 3HAUYCHUS [TOTMHOMA
Nn-ro mopsiaka no cxeme I'oprepa. Mcronb3ys ee, BBIMUCIUTD 3HaYeHHE (DYHKIUH

_12x° -3x3+2x° -1
7=
6x° -5x* +x-8

JJIA pa3JIMYHbIX 3HaYCHHI X, BBOJMMBIX C TCpMHHAJIA.

Bapuant 12. CoctaBuTh MOAIIPOTpaMMY, OTPEACISIONIYI0 YHCIO 3ajaH-
HBIX CTBOCHHBIX CHMBOJIOB B TeKcTe. VICronp3ys ee, MOJICUNTATh KOJMIECTBO
CIOBOEHHBIX CHMBOJIOB 'cc', 'ee’, 'HH', 7T TeKcTa “Kiacc, pacCestHHOCTh, €CTECT-
BEHHOCTb, Beep, aljierpo».

Bapuant 13. CoctaBuTh moanporpaMMy COPTHPOBKH 10 YOBIBAaHHIO 3Ha-
YEHUI JIEMEHTOB OJIHOMEPHOTO MaccuBa. Vcrosp3ys ee, 0OTCOPTUPOBATH dJIe-
MEHTBI B KaXK/I0 CTPOKE MaTPHIIBL.

Bapuant 14. Vcnons3yst HE0OOXOOMMEIE TOANPOTPaMMBI, HAWUTH CyMMY
AJIEMEHTOB BCIIOMOTATENBHBIX TUAaroHaneld KBaapaTHBIX Matpull A, B = LA,
C=AB+ A, rue A, 1 — ckanapHbIE IEPEMECHHBIE.

Bapuant 15. Mcronb3yss HEOOXOAMMBIE MOANPOTPaMMBI, HAWTH CyMMY
9JIEMEHTOB, PACIOJIOKEHHBIX BBIIIE TJIaBHOM AMaroHanw, Juisi mMatpui: X, Y,
— 24 \2
Z=X"+Y"
Bapnanr 16. CoctaBuTh moamporpamMMy COPTHPOBKH IO BO3pPAacTaHUIO
3HAYEeHUH SJIEMEHTOB OJHOMEPHOro MaccHBa. Mcmonb3ys ee, OTCOPTUPOBATH
9JIEMEHTHI B KQK/I0H CTPOKE MaTPHUIIBL.

Bapuant 17. Mcnionb3ys moaAmporpaMMbl TPaHCIIOHHPOBAHUS U CIIOKCHUS
MaCCHBOB, BBIYUCIHUTH M BBIBECTU 3HAYCHUSI CICAYIOIUX MATpUIL Z = AT+ B,
Y=B"+ A, tre A, B — ucxomnapie MaTpunbl. Bce MaTpHIlel KBaipaTHBIC U OJTU-
HAKOBOH pa3MEpHOCTH.

Bapuant 18. Onucarp noanporpamMMmy uaeHTH(HKALUK CHMBOJA: OyKBa
wi 1u¢pa. Vicronb3ys ee, COCTaBUTh MPOTrpaMMy OIPEAEICHHs, SIBISIETCS JIU
BBOJIMMAsl TTOCIIEJOBATEIBHOCTH CHMBOJIOB UIEHTU(HKATOPOM.
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Bapuaar 19. Ommcars moamporpaMMy BBIYHCICHHUS CIiea MATPHUIBI —
CyMMBI THarOHANBHBIX 3JeMeHToB. Omnpenenuts Matpumy X, Y, Z ¢ Makcu-
MAJIGHBIM CJIEIOM.

Bapuant 20. Onucarb noanporpamMmy OIpezeeHust CyMMbI LUdp 3a1aH-
HOTO I1esioro uucia. OnpenesuTh yKa3aHHbIE CYMMBI JUIsl BCEX TPEX3HauHbBIX
LEIBIX YHCEJT, JIeKAIMX B 33/JaHHOM UHTEpBAJIC.

Bapuant 21. CocTaBUTh MOANPOrpaMMy COPTHPOBKH IO YOBIBAaHUIO 3HA-
YeHHH 3JIEMEHTOB OZHOMEPHOT0 MaccuBa. Mcnone3ys ee, OTCOPTUPOBATH diie-
MCHTBI B KaXXI0M CTOJ'[6L[C MaTpHUIIbI.

Bapuant 22. CocraBuTh MOANPOrpaMMBI ONPENEICHHS MaKCHMalTbHOTO
1 MUHMMAJIBHOTO 3JIEMEHTOB B OZHOMEpHOM MaccuBe. Vcmone3ys nx, cgop-
MHPOBAaTh OJHOMEPHBIE MAaCCHBHI, COJIEpIKAIINE MaKCUMaJIbHbIE 1 MHHUMAJIb-
HBIE 3JIEMEHTHI CTOJIOIIOB MATPHUIIBI.

Bapuant 23. Vcnons3ys HEoOXOIUMBIE MOANPOTrPaMMBI, HAHTH CyMMY
3JIEMEHTOB, PACIOJIOXKCHHBIX HIKE IMOOOYHOW muaroHand, it matpuil X, Y,
— w2, \2
Z=X"+Y"
Bapuant 24. CocTaBuTh NOANIPOTrpaMMY OIIPEETICHUSI CYyMMBI 3JIEMEHTOB
OJHOMEpPHOro MaccuBa. Vcrosb3ys ee, BEMUCIHTh CYMMY 3JEMEHTOB MaTpH-
IIbl, PACIIOTIOKEHHBIX HIDKE TTIaBHOM AHaroHaiH.

Bapuant 25. CocraBuTh MOANPOrpaMMbl ONPENEIICHUS MaKCHMAaJIbHOTO
1 MUHHUMAJIBHOTO 3JIEMEHTOB B OJHOMEPHOM MaccuBe. Mcrnonb3ys ux, HalTH
MaKCHMYM CpeIl MUHIMAJIbHBIX 3JIEMEHTOB CTOJIOL0B MaTPHUIBI.
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Tema 21. ITAPAMETPBI HPOUEYP
N ®YHKINU

ITPUMEP COCTABJIEHUS TPOTPAMMBI

CocTaBuTh OporpaMmMy BbIYHCIICHUA 3HAYCHUA ONPCACIICHHOTO UHTCTpaIa

b 2|
nXx
o e
aX+S|I‘1X

C 3aJJaHHOM MOTPENIHOCTEIO € TI0 (GOpMyJIe Tpanemnuii
b n-1
+
I=[f(x)dx~h %+Z Y,
a i=1

rae h = (b - a)/n; yo="1(a); yn=f(b); yi=f(a + i-h), n — uucno ygacrxos pas-
OvieHHs1 HHTepBajla HHTEIPHPOBAHHS.

dopmyna Tparenuit JaeT NpUONIMKEeHHOEe 3HAUYSHNE ONIPEAEIICHHOTO HHTe-
rpaia. TOYHOCTH NPHOMIDKEHHs ONpeersieTcss 3HaYeHHeM 4Hciia N y9acTKOB
pa3bueHus. YBenuauBas N, MOXKXHO 00eCeuuTh TPeOyeMyI0 TOYHOCTh BBIYHC-
JIeHUs] TPUOMKEHHOTO MHTerpasia. Brruncnenne uHTerpana no gopmyse tpa-
neuuii npu (GpUKCUPOBaHHOM 3HAUYEHHMH N 1enecooOpa3Ho O0(OPMHUTH B BHIE
byukuuu Trap ¢ mapamerpamu-3HaueHUSIME N, 8, b 1 mapameTpoM-QyHKIHei
f, onpenensomuM MPOU3BOIBEHOE MOIBIHTETPATIBHOE BhIpaXKeHUE. J{iis BBIYHC-
JIEHWI 3HA4YEHUH OINpPENeNICHHOTO MOJBIHTErPATBHOIO BBIPAXKECHUSI BBEJEM
byukuuro  fl, B KOTOpOH oOmMIIEeM 3aJaHHOE MPABUIO BBIYHCICHHUA.
B ommcannu dynxnun fl ykaxem o0si3atenbHyr0 AupekTuBy Far must dopmu-
POBaHMS MOJHOTO aapeca MOANPOrpaMMbl. B OCHOBHOM IporpamMMe OpraHu3y-
eM IMKII TI0 YBEIHYEHHUIO (B 2 pa3a) umcia N OTPEe3KOB Pa3OHeHHs 1 BBIYHCIIE-
HHUIO OYEpPEIHOTO MPHUOIIIDKEHHS MHTErpana J0 TeX IOop, MoKa He OyAeT BbI-
MOJTHEHO YCIIOBHE JOCTI)KEHHS 3aJaHHOW TOYHOCTH BBIYMCIEeHHH. Cxema
NPOEKTHPOBaHMS aJIrOpUTMa pELIeHHs 3aJadd B BHAE CTPYKTYpPOTrpPaMMBI
npezacraeneHa Ha puc. 21.1. [IporpamMma nmeeT cieayronuii BUI:

{ B s S

}
{ Hporpamma: VHTerpas- }
{ HazHaueHMe: BHUMCJIEHME OINpEeIeJIeHHOTO MHTEeIpPaJl 3}
{ C 3amaHHOM TOYHOCTBO. }
{ Vicxonuwle mannee: a, b — npemens uHTerpmpoBaHua; }
{ €pPS — HNOTPEelNHOCTL BHEUYUMCIIEHUN. }
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Tema 21. Ilapamempol npoyedyp u pyHkyuil

nnhauvdw avdwdogh ou nud0HKOW 019HIUIULD NOHHDEDE O DUDA2dUHN
020HH21202dU0 BNHAUINK199 DWiundoz2iy pwwpd2odlwxdduy) T'Tg "ond

YxS=:des|

(tc) omsg

(4«1 +€)J+5=:8

T-u(T) 1="1

3=>|gr- 10| o

UxZ=:U

2i((e)3-(a))="5s

Ts'q'e ‘u)dest=:10

(X+ (QuIS)/ (YU XX =2 T

yle-a)=1y

r=ier

()14

(4'q'eu)des

0=Tr

ynnadicdiag o2onairndeauHiaQou
¥NHAUINKIAY BENMMHAQD

uwonHv9odnoxng
ndunnhouvdw avdwdog
ou virndeawmnn 02onHa1202duo
BNHAIINh199 BNNXHAGD

(3'q‘e ‘u)roag

019U OHRh Ol
NOHHDEDE D DUDA2dUWHN

QNDIINBSQ&QJ\Q NHIUINKIAG

M P

{ Pesynerar: J1 - 3HaueHMe MHTETpasa.-

{ Oporpammmcr: UeaHos A.T.

{ Iara paspaborxu: 4 mapra 2006 r.
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{Onpenenenne Tuna-dyHrUMM

Program Integral
Type

=Function(x:real):real;

func
Const

}

{Haqaanoe SHA4YEHMEe 4YMcCiia

n0=20;
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Var {unrepranos paszbuenud 3}
nt:integer; {rexymee sHaueHue umcia }
{unrepranos paszbuenuda 3}

a, b:real; {npenens mMHTEeTrpPUPOBAHMUA }
J1,J2:real; {suauenmsa unrerpana npu 2*nt u nt }
eps:real; {norpeuwnocTs BEUMCIIEHMIE }

{HonmnTerpancuas dyHkuMa}
Function fl(x:real):real;far;

Begin {fl}
FL:=Saqr()*In(x)/(sin(xX)+x)
End; {fl}
{oyHkuma BouMcrenus mHTerpana no GopMyJsie Tpaneuum
{ HapameTpr: N — UKCIIO MHTEPBAJIOB pa30MeHUd; }
{ a, b — npenesnu uHTerpupoBaHuA; }
f — nonmeHTerpanbHas QyHKUUA }

Function Trap(n:integer; a, b:real; f:func):real;

Var
i:integer;
h, s:real;

Begin {Trap}
h:=(b-a)/n;
s:=(f(a)+f(b))*0.5;
for i:=1 to n-1 do

s:=s+f(a+i*h);
Trap:=h*s
End; {Trap}

{OcHoBHas nporpammva}l}
Begin{Integral}

WriteLn("Beenure a u b — npemens uurerpuposanusa, ") ;
WriteLn(" a Takxe NOTpemHOCTH BHUMCIEHWM €PS “);
ReadLn(a, b, eps);

WriteLn("Vicxonuee mannee:");

WriteLn("a=",a:10:3," b=",b:10:3," eps=",eps:5:3);
Jl:= 0;

nt:= no0;
repeat
J2:=J1;
J1:=Trap(nt,a,b,fl); {suzor dyHruMM BEHUMCIIEHUSA }
{uurerpana no dopmyse }
{rpaneumt mpu GUKCHMPOBAHHOM }
{uncrne paszbuenuit }
nt:=2*nt;

until Abs(J1-J2)<=eps;
WriteLn(® 3Hauenme umHrerpama: ", J1)

End. {Integral}
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Tema 21. Ilapamempol npoyedyp u pyHkyuil

3ATAHUS

B kaxoM BapuaHTe 3aJaHus OJIHY WINM HECKOJBbKO (DYHKIMI epenaBaTh
B Ka4eCTBE MapaMeTpOB JPYTUX MOIAMPOrPaMM, UCTIONIB3YsI C STOH HENBIO PO-
HeypHblid Tum. [Ipu BHIMOIHEHUH 3aJaHU 3HAUEHHST UCXOHBIX JAHHBIX BbI-
OepHuTe CaMOCTOSTEIBHO.

BapmanT 1. CocTaBuTh NOANIPOTrpaMMy BEIYUCIEHHS [UTMHBI AyTH
_ n-1 2 2
L—Z\/[ f (Xi+1) —f (Xi)] +(Xi+1 - Xi) '
i=0

obpasoBanHoit GyHkuuen f (X) B untepsaie (a, b). Mcnone3ys noanporpammy,
OIPE/ICNTUTh CaMyI0 JUTHHHYIO W3 JAyr, oOpa3oBaHHBIX (yHKimsamu fi(X) =
= X2+ 2In(1 +x%), f(x) = xInp® - 2x|, f3(x) = (X + 2x — 3)e”™ ua unTepsane (a, b).

Bapuant 2. CocTaBUTh NOAINPOrPaMMy ONPEAEIEHHs MUHUMYMa (pyHKLIUK
y = f(X), 3amaHHO# B IUCKPETHBIX TOUKax oTpe3ka [a, b] ¢ mocrosHHBIM mIarom
h. Vcnone3ys ee, HaiiTi MUHAMyMBI (yHKIMit y; = sin’x-cos X — Infx|, y,=
2
=X"—-2x+38.

Bapuant 3. CocraBuTh MOANPOrpamMMy OIMpe/eieHus Makcumyma (yHK-
un Y = f (X), 3agaHHO#l B MUCKPETHBIX TOYKaxX OTpe3ka [a, b] ¢ mocrosHHbIM
marom h. Hcrmone3ys ee, HaWTH MakCUMyMBbI (DyHKIMH Y= e*.cos™x — 1;
Y2 =X Injx + 1J.

Bapuant 4. CocTaBUTh MOANPOrpaMMy OTpe/IeIeHHsT MUHUMYMa (QyHKIHN
z =f(X,y), 3anaHHOM B AUCKPETHBIX TOUKaX Xi= Xo+ i*hy, Yj= Yo+ j-hy (i=1n,,

i=1ny). Ucnone3ys ee, HaiiTu MUHUMYMbI GyHKIMH Z; = 3x2 — 2y* + 4xy —
— 8X, 2,=6X°+y? —4x— 6y + 1.

BapmanT 5. CocTaBUTh MOANIPOTPAMMY OTPENEICHUS MaKCUMyMa (yHK-
mun z = f(X, y), 3amaHHOMl B IMCKPETHBIX TOUKaX X;=Xo+i-hy Yj=Yo+j-hy
. — R —_ o o _ 2
(i=Ln,, j=1ny). Ucnonesys ee, Haiitn mMakcumymbl QyHKIMA Z; = 6X” +

+ Y2 2xy + 2, 2,= 2X2 + 3y?+ 2X + 3y — 3xy.

Bapuant 6. CocTaBUTh MOANPOrpaMMy BBIYHCIICHUS OMPEACICHHOTO HH-

Terpaina no Gpopmysie NpsIMOYTOJTEHHKOB

¢ b—a it b-a
!f(x)olx~ Zf(a—HTj

n i=0

1, UCIIOJIB3YyA €€, BBIYUCIIUTD
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

2n m
j (3x—sin 2x)dx—.[(e’2X —2x+1)dx..
0 0

BapI/IaHT 7. CocTaBHUTH noanporpaMmy BBIYHCIICHHUA IJIOMIAAN TPEYTroJib-
HUKAQ, 3aIaHHOTO KOOpJAWHATAMU CBOUX BEPIINH, 11O q)OpMyJ'IG

S=\p(p-a)(p-b)(p-c),

rae p = (a+b+c)/2; a, b, c— qmuHB CTOPOH TPEYroNbHUKA. BBIYHUCIATE C HC-
TIOJI30BAHUEM TOJIIPOrPAMMBI-(QYHKIIMU KaK PACCTOSHUAE MEXIy BEpIIUHAMU
TpeyronbHuKa (Mo hopmyste, mpuBeaeHHOM B Bapuante 1). Haiitu cymmapHyro
IJIOLAAb BYX 3alaHHBIX TPEYTOJIbBHUKOB.

Bapnanr 8. CoctaButh noanporpamMmy BEIYHCICHHS KO3 (HUIMEHTa KOp-
pelsLMM  JABYX CIy4alHBIX BeJMYMH X M Y Ha OCHOBAaHMH BBHIOOPOK

X = (X1y X25 ooy Xn)s Y = (Y1, Y2, -y V) TIO hOpMYITE

=33 (33)/ Sx 5 S5 |

i=1 i=1

— n — N
Jlnist BBIYUCICHUS X = lz X, Y= —Z Y; HCIONB30BaTh IOIIPOrpaM-
N i=1
My-¢yHKImo. Haiitn R 11 IpOM3BOIBHBIX BBIOOPOK OBYX CIYyYalHBIX BEJIH-
YHH X, Y.

BapuanT 9. CoCTaBUTh HOAIPOrPaMMY BBIYHCIICHHUSI BBICOT TPEYTOJIbHHUKA
co cropoHamu @, b, ¢ mo popmymnam
_2s 2s 2s

,h:—,h:—,
Al p Y ¢

h

roe S :\/p(p—a)(p—b)(p—c) , p=(@+b+c)/2, ecnu 3amaHBl KOOPAUHATHI
BEPIIUH TPpeyroibHUKA. JIJIs1 ompesienieHus IIMH CTOpoH &, b, ¢ ucnons3oBath
MOJIIPOrpaMMy-(QYHKIIMIO BBIYHCIICHHS JIMHBI OTPE3Ka MEXIy IBYMs TOUKa-
mu (o dopmyite, ipuBeAeHHON B BapranTe 1). HaliTi HaWMEHBIITY O U3 BBICOT
33[JaHHOT'O TPEYTOJILHUKA.

Bapuant 10. CocraBuTh HOQIPOrpaMMy OIPEICICHUsT KOOPIMHAT TOYKU
MepeceyeHust IBYX NMPAMBIX Y = KX + by 1 Y = KoX + by, mpoxomsiux uepes 3a-
JAHHBIE TOYKH, 110 HOpMyIIaMm

_b-b.
= g e
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Tema 21. Ilapamempol npoyedyp u pyHkyuil

Kosdpummentor kK u b npsimoit y = kx + b, mpoxomsimieit gepes Touku
(X1, Y1), (X2, Y2), BBIYHCIINTD MCXOIsI U3 YPaBHEHHSI

Y=% _X=%

Yo=%1 %=X
C WCIIOJBb30BaHUEM MOJIPOrpaMMbI-pyHKIMK. Haiitm TOuky mnepeceueHus
JIBYX 3aIaHHBIX TPSIMBIX.

Bapuant 11. CocTaBUTh TIOAIPOTPaMMY BEIYHCIEHHS KOMIIOHEHT BEKTOpa
rpaauenta QyHKIwH F (Xi, X, ..., Xp) N IepeMeHHbIX B Touke X = (Xq, X2, ..., Xn)
10 KOHEYHO-Pa3HOCTHBEIM (hOpMyJIam

VF(X)=(VF,(X),VF,(X),..., VF, (X)),

re VF (X)= FX,eeer X gy X +Axi,xiZ,...,xn)—F(xl,xz,...,xn) .
Xi

Haiitn Bektop rpaaueHta aist QyHKUUE Z; = 2%° — 4y2+ 8xy — 2x+1,
2,= 8x?y — 2xy B 3aaHHOiT TouKe (X, Y) mpu AX = Ay = €.

Bapuant 12. CocTaBuTh MOANPOrpaMMYy BBIYHCICHUS K-ii cTeneHu KBaj-
paTtHOW MaTpuIlbl U3 NXN BJIEMEHTOB, UCIIOB3Ysl NOANPOTPaAMMY YMHOKEHHS
nByX Matpuil. Haiitu A3, BZ, rae A, B — mpou3BosibHBIC KBaApPaTHBIC MATPHUIIHI.

Bapuant 13. CocTaBUTh HOAPOrpaMMy YIIOPSTOYCHUS IIEMEHTOB OJIHO-
MEPHOTO MacCHBa IO yOBIBAHUIO WX 3HAYCHHUHA METOIOM BBHIOOPAa MaKCHMAJIh-
HOTO 3JIEMEHTA, UCIOJIb3Ys MOJNPOrpaMMy HAXOXIICHUS HOMEpPa MaKCUMaJlb-
HOTO 3JIeMEHTa B MOCIJICAOBATEILHOCTH YUCEN. YTOPSIOYUTh MO yOBIBAHUIO
MaccuBbl X 1 Y.

Bapuanr 14. CoctaBUTh (QyHKIHWIO ONpEleNieHns] KOCHHYCa yTila MEXIY
JBYMsI BEKTOpaMH 110 (opMyJie

e
2iE

—~
ol
~

cos® =

Jnst BBIYKCIICHUS] CKasIpHOTrO mpousBenenust (ab) u momyns ‘X‘ uc-
NoJIb30BaTh (pyHKIMH. HaiiTH KOCHHYCHI YITIOB MEX/y 3a/JaHHBIMH BEKTOPAMH.

Bapuanr 15. CocraBuTh mojnporpamMMy OIpeIesieHUsT HOMEpa CTPOKU
MaTpUIBl C MAaKCUMAJIbHOM XapaKTepPUCTHKOW. [[ng BeIUUCIEHMS XapakTepH-
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

CTHKH HCIIONb30BaTh MOJNPOrpaMMy-QyHKIHIO. B KauecTBe XapakTepHCTHKH
CTPOKH PacCCMOTPETH CIICAYIOIINE BETHINHbL:

a) CyMMY IIOJIOKHUTEIBHBIX JIEMEHTOB;

0) cpemree apuMETHIECKOE BCEX DIICMEHTOB.

HaiiTi cTpOKHU ¢ COOTBETCTBYIOIIMMH MaKCHMAJIBHBIMUA XapaKTEPUCTHUKA-
MU JIJIs IPOU3BOJILHBIX MaTpuiy X U Y.

Bapuant 16. CoctaBuTh MOANpPOrpaMMy ONpeneIeHHss MUHUMAaJIbHOM Xa-
PaKTEPUCTHKU B IPSMOYTOIbHON Marpuie. st BBIYUCICHUS XapaKTEPHCTHKH
HCIOJb30BaTh MOANpPOrpaMMy. B KadecTBe XapakTepHUCTUKH PacCMOTPETh
CJIEIYIOINE BETUYMHBI

a) TIPOM3BEICHHE IEMEHTOB KaXKI0TO CTOJIOIA MATPHIIBI;

6) MaKCHMAJBHBIH JIEMEHT CTONOIA MATPHIIBI.

HaiiTi cooTBeTCTBYIOIIIE MUHIMAIBHBIE XapaKTEPUCTUKHU JUTS 3aJAaHHBIX
Matpur A u B.

Bapuant 17. CoctaBuTh HMOANPOTpaMMy ONpEAETCHHS HOMEPOB CTPOK
MaTpUIbl C MUHUMAJIbHON U MakCUMaJbHOM XapakTepucTuxkaMmu. J[i1st Bruuc-
JIEHUsI XapaKTepUCTHKH UCIIOBb30BaTh MOANpPOrpaMMy-pyHKIuio. B kadecTse
XapaKTepUCTUKH PACCMOTPETH CIAEAYIOIINE BETUUNHBL

a) cpenHee apru(HMETHYECKOE IEMEHTOB KaXKIOH CTPOKH MAaTpPHIIBL;

0) YKCIIO TIOJIOKUTENBHBIX IEMEHTOB B CTPOKE.

IlomeHATh MeCTaMU CTPOKM ¢ MaKCMMalbHOH M MUHUMAJIBHON XapakTe-
PHCTHKAMH THIA a) B 3aJaHHOM MaTpuie A U 0) B 3a1aHHON Matpuiie B.

Bapuant 18. CocraBUTh MOAIPOrpaMMy TaOyJIHPOBAHHUS MPOM3BOJIBHOM
GyHKIUK: BBIYHMCICHUsST MHOXecTBa 3HaudeHudd Z ={z;}, i=1 N, dyHkiun
z=1(x) mns 3amanHOrO MHOXKecTBa 3HaueHuit aprymenta X ={X}, i=1N.

Hcnonp3ys ee, HaliTH MHOXeCTBA Z1, Z2 3HAYCHUI IBYX (YHKITUI

fi(x)=e™cos X, fo(x)=3sin’x

UL OBYX 3aJaHHBIX MHOKECTB 3HaueHuil aprymenrta X: X1={x}, i=1N,;
X2={x}, i=1LN,.

Bapuanr 19. Ha3oBem xapakTepUCTHKOW CTPOKH JIByMEPHOTO CUMBOJIBHO-
IO MaccuBa YHCJIO 3JEMEHTOB, OTHOCSIIMXCSI K TJIACHBIM PYCCKMM OYKBaM.
CocTaBUTh MOANPOrpaMMy 3aMEHbI CUMBOJIOB B CTPOKE C MAKCHUMAlbHOM Xa-
pakTepucTuko Ha cuMBon *'. Ilpom3BecTn yka3zaHHYIO 3aMEHY CHMBOJIOB
B IIPOM3BOJIBHOM HCXOJHOM MacCUBe. XapaKTEPUCTHKY OMPEIEIUTh C MOMO-
IIbI0 PYHKITHH.
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Tema 21. Ilapamempol npoyedyp u pyHkyuil

Bapuant 20. CocTaBUTh MOANPOrpaMMy, KOTOpas MPHCBAWBAET dJIEMEH-
TaMm OJJHOMEpPHOTO MaccuBa Z 3HaueHust QyHKImu f(X) B Toukax (X1, Xz, ..., Xp)-
CdopMHpPOBaTh OXHOMEPHBIE MACCHBHI U3 3HaucHHH (yHxmmii f;=e7™-cosx,
f, = 3siN°X B 3aJaHHBIX TOYKAX.

Bapuanr 21. HaiiTi MoJHYIO MOBEPXHOCTh TPEYTOJIbHON NMHUPaMUJbI, 3a-
JIAHHOW KOOPAMHATAMH CBOMX BEPLIMH, MCIOJB3Ys MOANPOrpaMMy-(hyHKIHIO
BBIYMCIICHUS JJIMHBI OTpPe3Ka MEXAy JByMs Toukamu (o Qopmyse, mpuse-
JICHHO#i B BapuaHTe 1).

Bapuant 22. Haiiti 00beM NpaBUIBHOM TPEYrOJIbHOM MUpaMUIbl, 3a/1aH-
HOW IJTMHOH cBOETOo pedpa.

Bapuanr 23. JlaHbl KOOpAWHATHI BEPIIMH TPEYTOJbHUKA W KOOPAWHATHI
TOYKHM BHYTpH ero. Haiitu paccrosiHue oT TaHHOW TOYKH /0 OJvkaiieit cro-
POHBI TPEYTOJbHUKA.

Bapuant 24. BeIYHUCIUTD C TOYHOCTBIO JI0 € HHTETPa

b (1+x

Z=[1 [ ey dypdx
a1l

1o GopmyJie IpsIMOYTOIEHHKOB (CM. BapHaHT 6).

BapuanT 25. C 3agaHHON NOTPEIIHOCTBIO € BBIYUCINTD IUIOMIAAb 3AIITPH-
XOBaHHOU (PUTYpBbI, TOKa3aHHOW Ha PUCYHKE.
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Tema 22. PEKYPCHUH

ITPUMEPBHI COCTABJEHUSA TPOTPAMM

Mpumep 22.1. BerauciuTh YUCIO COYETAHUH U3 N 1O M, onpeaesieMoe
dhopmymoit
m_ n!
" mt(n-m)!

3nech TPIKIBI BEIYUCISIETCS 3HAUYCHUE (akTopHana, IMO3TOMY AJTOPHTM
monmy4yeHus (hakTopuaia Iesnecoo0pa3sHo o(OpMHUTH B BHIE IMOAIPOTPaMMEI-
¢bynkuun. OyHkuus BhluMcieHus (akTopuaia MOXKeT ObITh peaju3oBaHa U
OOBIYHBIM HTEPaLMOHHBIM CIIOCOOOM C IIOMOIIBIO OIlepaTopa IMKJIa, OXHAKO
OoJiee KOMIIAKTHOE PEIICHUE JaeT PEKypCUBHOE ONUCaHUE (PyHKIMU B COOT-
BETCTBHH C peKyppeHTHOM Gopmymnoit n! =n (n — 1!) mpu 3tom 0! = 1.

Cxema ajropurma pelieHus JJaHHOM 3a1a4M IpeJicTaBieHa Ha puc. 22.1.

DyHKIMS BBHIYUCICHHS
(hakTopuana

/
/

Jla Her
n! @

L Fact :=n*
i Fact :=1 Fact (n-1)

C

Komnenn

Puc. 22.1. Cxema ancopumma b14ucieHus 4ucia covemanuii
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Tema 22. Pexypcuu

Texcr xe nporpaMmbl UMECT CJ'ICHyIOIlII/Iﬁ BU.

Program Combination;

Var
m, n:byte;
C:real;

Function Fact(n:byte):Longlnt;
Begin {Fact}
it n=0
then
Fact:=1 {Tepumuansuas BeTBL }
else
Fact:=n*Fact(n-1) {PexypcurBHas BeTBbL }
End;{Fact}
Begin {Combination}
Write(" Beemure N u m (n>=m)");
ReadLn(n, m);
WriteLn("Uucno coueranmtt us “,n,” mo “,m,” paBHO®);
C:=Fact(n)/(Fact(m)*Fact(n-m));
WriteLn(C:10:0)
End. {Combination}

3nech peanu3oBaHa Tak HasblBaeMas Hucxoosawas pexypcus. To ecTb Bbl-
30B, Hanpumep, Buzaa Fact(5) oznavaer, uro GpyHkuus Fact Bei3siBaeT ceds pa3
3a pasom: Fact(4), Fact(3),... 1o Tex mop, moka He OyAeT JOCTHTHYTa TePMH-
HanbHas cuTyanus. [Ipu KaXJoM BBI30BE TEKYIHE BBIYHCICHHS «OTKIIAIbIBa-
IOTCS», JIOKaJIbHbIE IIEPEMEHHBIC M aJpec BO3BpaTa COXPAHSIOTCA B CTEKE
TepmunaneHas curyarms Fact:=1 nocruraercs npu n = 0. Ilo mocriwkeHnn
TEPMHUHAIBHON CHUTyallud PEKyPCHBHBIA CITyCK 3aKaHUMBAETCS, HAUYMHACTCA
PEKYpCHUBHBIM BO3BpaT HM30 BCEX BBI3BAHHBIX HA JaHHBII MOMEHT KOIUMN
GyHKIUK: HAYWHACT CTPOUTHCS 0TBeT: N*Fact(n—1); coxpaHeHHbBIE JTOKaTbHBIC
rapameTpbl BHIOUPAIOTCS M3 CTeKa B 0OPATHOW MOCIIE0BATEIBHOCTH, a TI0JTy-
YyaeMble MPOMEeXyTouHble pesynpTarsl: 1-1, 21, 3-2-1, 4.3.2.1, 5:4.3.21 — ne-
penaroTcs BHI3BIBAIOIIUM (DYHKITHSIM.

OyHKIMIO BBYHUCICHUS (aKTOpHaga MOKHO Pealn3oBaTh U C MOMOILBIO
gocxooawel pekypcuu, Korjaa OTBET CTPOUTCS Ha KaXKIOW CTaun PeKypCHB-
HOTO BBI30BA, IIOTyYaeMbIe IPOMEKYTOUHBIE PE3YIIBTAThl BEIYUCISIOTCS nepeo
PEKYPCHUBHBIM BBI30BOM M TIEPEAAIOTCS B BHAE AOIOJHHUTEIHFHOTO padodero
rapameTpa MOAIPOrpaMMBI 10 TE€X IOp, TMOKa He OyAeT JOCTUTHYTa TEpMH-
HanpHas cuTyanus. K 3ToMy MOMEHTY OTBET YK€ TOTOB M HY)KHO TOJIBKO IIe-
penaTth ero BhI3bIBAIONIEH (DYHKIMH BEPXHEro ypoBHA. Toraa onucanue QyHK-
UK OyIeT UMETh CIIEIYIOINiT BU:
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

Function Fact(n:byte; w:Longlnt):LonglInt;
Begin {Fact}
if n=0
then
Fact:=w {Tepmuuansnasa BeTBbL }
else
Fact :=Fact(n-1,n*w) {PexypcueHas BeTBb 3}
End; {Fact}

3nece W — pabouunii mapamerp, NpUMeHseMblil s (OpMHpPOBaHHS pe-
synbTara. [Ipu mepBom BbI30Be (DYHKIIMU 3TOT IapaMeTp Haa0 MHUIMAIU3UPO-
BaTh (pUIAaTh €My HauyajdbHOE 3HaueHHe — 1), manee Mpu KaxJIoM PEeKypCHB-
HOM BBI30B€, HAIIpUMEP MPU BBIYMCICHUH 5!, OH IPUHUMAET MOCIIEA0BATEILHO
sgauenns. 5-1, 4-5-1, 3:4.5.1, 2.3-4.5.1, 1.2.3:4.5.1.

Ipumep 22.2. Haxoxnenue Haubosplero oouiero neautens (HOM) nByx
HaTypaJIbHBIX YUceI N U M 10 arneopummy Eexauoa.

AJNTOPHUTM 3aKIIOYAETCs] B CIEAYIOIIEM: €CITH M SBJISETCS TOYHBIM JICIH-
tenem N, To HOJl = m, B mpoTtuBHOM ciy4yae HyXHO OpaTh ¢yHkunio HOJ]
OT M U OT OCTaTKa ACJICHMUA N HA M.

B aToM cnydae pekypcuBHas QyHKIUS OyAET COlepkaTh JBE PEKypCHB-
HBIC BETBU:

Function NOD(n, m:byte):byte;
Begin {NOD}
if m>n
then
NOD:=NOD(m, n) {PexypcurHasa BeTBbL 3}
else
if m=0
then
NOD:=n {Tepvumuanruas BeTBL }
else
NOD:=NOD(m, n mod m) {PexypcueHas BeTBb 3}
End; {NOD}

[TepBast pekypcrBHas BETBb B OIUCAHUH (DYHKIMHU ITO3BOJISET MUCATh ap-
TYMEHTBI B JII0O0OM mopsike. B nrHEHHOW peKypcuu KaxIblii peKypCHBHBIN
BBI30B MIPUBOJUT HEMOCPEICTBEHHO K OJHOMY JalbHEHIIEMY pEeKypCUBHOMY
BBI30BY. Bo3HHKaeT mpocras JMHEHHas MOCIIEA0BATENIFHOCTh PEKYPCHUBHBIX
BBI30BOB.

Ipumep 22.3. Beraucnuts N-it wieH psaa PudoHaqw.

Yucna QuboHayyy TTOTYYAIOTCS HA OCHOBAaHUH PEKYPPEHTHOU (HOPMYIIBI

F@O)=0, F(1)=1, FINN=F(N-1)+F(N-2).
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Kaxnprit snement psga @uOoHAYYN SBISETCS CYMMOW ABYX IIPEIIICCT-
Byronux mementos: 0 1 1 2 3 58 13 21 34 55..
Toraa onmcanme COOTBETCTBYIOMICH (DYHKITHN OyIeT IMETh CIICTyIOIINIT BUT;
Function fib(n:integer):integer;
Begin {fib}
if n=0
then
fib:=0 {Tepunuansuas BeTBbL}
else
if n=1
then
fib:=1 {Tepunuansuas BeTBbL}
else
Fib:=Fib(n-1)+fib(n-2) {Pexypcusuas BeTsb }
End; {Ffib}

Hunst onpenenenns tekyiero suadenust F(N) dyaxuums fib Be3siBaer ceds
JIBaXJIBI B OJTHOW M TOM e PEeKYpPCHBHOM BETBU — «IapajUICIIbHO». 3aMETUM,
YTO NMapaJlICJIbHOCTD ABJIACTCA JIUIIb TeKCTyaﬂBHOﬁ, HO HHUKAK HE BpeMeHHOﬁ:
BBIYKCJICHHE BETBEH B CTEKE IPOU3BOIUTCS MOCIIEI0BATENBHO.

Mpumep 22.4. 3adaua o xanoiickux dawnsx. Jlansl Tpu cronouka — 4, B,
C. Ha cronbuke 4 onuH Ha APYroM Haxoasarcst 4 aucka pasHOrO JUaMeTpa
W KaX/IbIi MEHBIINH JUCK HaxoAuTcs Ha OonbiueM. TpeOyercs mepeMecTHTh
9TH 4YeThIpe AncKa Ha cTosOuk C, COXpaHUB X B3auMopacnoioxenue. Croi-
OuK B paspemnraeTcs HCIOJIB30BATh KaK BCIIOMOTATEIbHBINA. 3a OJWH IIar J10-
ITyCKAaeTcs MepeMeniaTh TOIbKO OAWH M3 BEPXHUX IUCKOB KaKOTO-INOO CTOI-
Ovka u GONBIINIA TUCK He pa3peraeTcs KJIacTh Ha JUCK MEHBLIET0 IHaMeTpa.

Jnst onpeneneHns moaxoa K pelIeHNIo IOCTaBJIeHHON 3a/1a4ui pacCcMOT-
puM Oosiee oOImIME ciydait ¢ N auckaMu. Eciau Mbl copMynupyeM perieHue
JJI94 N TUCKOB B TCPMHUHAX PCUHICHUA IJIA n-1 JUCKOB, TO IMMOCTaBJICHHAA IIPO-
Oiiema OyaeT pelieHa, MOCKOJIbKY 3amady aasi N—1 JUCKOB MOXXHO OymeT,
B CBOIO OYepe/lb, PEIIUTh B TEPMHHAX N — 2 IUCKOB U TaK Jajiee O TPUBHAIb-
HOTO Cily4asi OJIHOTO JMCKa. A JUIs ciydasi OJJHOTO JIMCKa pPELICHUE 3JIeMEH-
TapHO: HYXXHO IIEPEMECTUTh EAMHCTBEHHBIH JHCK cO cToj0MKa 4 Ha CTOJ-
6uk C. Takum 00pa3oM, MBI HONYyYHUM PEKYpPCHBHOE penlieHue 3ama4yd. Pac-
CMOTPHM CI08ECHOE ORUCAHUE AN2OPUMMA

1. Ecim n = 1, mepemMecTHTh €AMHCTBEHHBIN ANUCK CO CTOJIONKA A HA CTOII-
6uk C ¥ OCTAaHOBHUTHCSI, UHAYE TIEPEUTH K MYHKTY 2.

2. Tlepemectuts Bepxuue N — 1 nuckoB co cronduka A Ha cTonOuK B, uc-
moJB3yst cTonouK C Kak BCIIOMOTATEIBHBIH.

3. [lepemecTuth ocTaBUIMICS AUCK CO cTOIOMKA A Ha cTonouk C.
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4. Tlepemectuth N — 1 quckOB co cronbuka B Ha cronduk C, UCTIONB3YS
CTONOWK A KaK BCTIOMOTATEIbHBIN.

IpuBenem npocpammy Hanoi_Towers, kotopas pemiaer MOCTaBICHHYO
3aj1a4y ¢ MOMOIIBIO PEKYPCHBHOM mpouenypbl Move_Disks.

{Xaunorickue Gamnu}
Program Hanoi_Towers;
Var
n:integer;

{PexypcuBHasa npouemypa }
{ n — uncrno mguckor Ha cTosbuke Source }
{ Source — ucxomHbt cTONOMK }
{ Dest — cronGuxk, Ha KOTOPLIA HYyXHO [NEPECTaBUTL AUCKWU}
{ Tmp — BcnoMoraTesbHEN CTOJOMK }

Procedure Move_Disks(n:byte; Source, Dest, Tmp:Char);
Begin {Move_Disks}
if n=1
then
WriteLn("lepecrasure amckl co crombuxa ",
Source, " Hna crontux ",Dest)
else
begin
{lepecrarnsem N-1 BepxHUX OMCKOB C MCXOIHOTO CTOJIOMKA Ha}
{BcrnomoraTenbHEll, MUCNOJB3YA LEJIEBOM IUCK KAaK [POMEXYTOUHBIA)
Move_Disks(n-1, Source, Tmp, Dest);
WriteLn("llepecraBurs mick ",N," co crombuka ",
Source, " Ha cronbux " ,Dest);
{lepecrarnaem N-1 OMCKOB, PACHOJIOKEHHHX HA BCIOMOTATEJIBHOM}

{cronbuke, Ha UeNEBOM, MCHOJb3YS MCXOIHEINI OMUCK Kak }
{npomexyTouHtnt }
Move Disks(n-1, Tmp, Dest, Source);
end

End; {Move_Disks}
{OcuoBHasa nporpamma}l}
Begin {Hanoi_Towers}
Write("Beeaoure umcio guckos:I ");
ReadLn(n);
Move Disks(n, "A", "C", "B7);
End. {Hanoi_Towers}
Mpumep 22.5. PaccMOTpUM Memo0 0b1cmpoll cOpmupo6Ku MacCuBa Kak
MpUMep TMOWCKAa M TIOCTPOCHUS PEKYPCHBHOTO alTOPUTMa. DTOT METOA OBLI
npemioxker npodeccopom Oxcdopackoro yausepcurera K. Xoapowm.
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Ipunyun memooa

Bribupaem nieHTpanbHBIN IEeMEHT MaccuBa A W 3aIMCHIBAEM €TO B Tepe-
MCHHYIO B. 3aTeM 3JIeMEHTHl MacCHBa MPOCMATPUBAEM [TOOUYEPEIHO CIIEBA Ha-
MpaBo W CIpaBa HaleBo. [Ipy JBIKEHNH CjIeBa HArpaBo wieM siaement A[i],
KOTOPBIA Oyzer OoJibllle WM paBeH B, W 3allOMHHAEM ero mnosuuuio. Ilpu
JIBIDKCHUH CITpaBa HajeBO wuineM seMeHT A[j], koTopblit Gyaer MeHbIe HiH
paBeH B, u Takxe 3allOMUHaeM ero no3unui. HalileHHbIe 371eMeHThl MeHsieM
MECTaMHU M MPOA0JIKAEM BCTPEUHBIH MOUCK 0 T€X MOp, MOKAa BCTPEUHbIE UH-
JICKCHI | U | He mepecekyTcst. [lociae 3Toro mepBblif 3Tar CUUTACTCS 3aKOHYCH-
HBIM, @ 3JIEMEHTBI UCXOJTHOTO MaCCUBA OKaXKyTCs Pa3/IeIeHHBIMU HA JIBE YaCTH
OTHOCHTENIBHO 3HA4EeHUS B — BCe 2JIEMEHTHI, KOTOPBIE MEHBIIE WIN PaBHBL B,
OynyT pacnoyiaratbCs ClieBa OT FPaHHUIBI EPECeYCHHs UHICKCOB | U j, a Bce
3JIEMEHTHI, KOTOpBIE OOJIbIIE WM PaBHBI B, OyIyT pacroiaratsCs Crpasa.

Ha Bropom 3Tamne noBropsieM AEMCTBUSI IEPBOTO 3Tama Jjs JIEBOH U mpa-
BOI1 WacTelf MaccMBa B OTAEITHHOCTH. B pe3ynbraTe MacCWB OKa)XeTcs pazOou-
TBIM yXe Ha 4 4acTH, KOTOpbIE MOXKHO YHOPSJOYHMBATh MO OTAEIHHOCTH.
Ha TPETHEM OTallC MMOBTOPAKOTCA llef/'lCTBI/IH NIEpBOTO dTarna B OTACIbHOCTH IJIA
KaX/I0M M3 4YeThIpeX 4acTeil U Tak jaajiee, MoKa JJIMHA COPTUPYEMbIX yacTen
HE CTaHeT PaBHOW OJHOMY JJIEMEHTY, TOTJa BCE 3JEMEHTHl MaccuBa OyIyT
YIHOPSIIOYEHBI.

Ha xaxgom 3Tame NMOBTOPSIOTCS OJHU U T€ K€ JIEHCTBUSA, HO B Pa3HBIX
WHJICKCHBIX paMKaxX MaccuBa; 0OPMHUM HX B BHJE PEKYPCHBHOW HPOLETypHI
(cxema anroputMma npencraeieHa Ha puc. 22.1):

%

{l\l\l\l\l\l\)\ T S S

{llporpamma: BrCTpasd COPTUPOBKA -
{HasHauenne: copTUpPOBKA ONHOMEPHOTO MaCCUBA -
{llepemennrie: A — COPTUPYEMEIT MAaCCUB;
{ N — pasMep Maccusa ;
{ i — napameTp UMKIA -
{onnporpamme -
{ QSort — pekypcuBHas npouenypa OBCTPOM COPTUPOBKM.
{llporpammucr: Ueanos A.T.
{Iara pazpaborku: 15 mapra 2006 r.
{xxxxxxxx *hhkhkhkhk
Program Quick_sort;
Const
n=10;
Var
A:array[l..n] of integer;
i:integer;
{PexypcusHnasa mpolenypa }
{ L,R — uHpmexcw copTupyeMOT'O MacCusa }

%
%

N o e o e e e e e e
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Procedure QSort (L, R:word);
Var
B, Tmp, i, j:integer;
Begin {QSort}
B:=A[(L+R) div 2];
i:=L;
J:=R;
while i<=j do
begin
while A[i]<B do
i:=i1+1;
while A[j]>B do
J:=3-1;
it i<=j
then
begin
Tmp:=A[1];
ALT]:=ALil:
ALiI]1:=Tmp;
i:=i+l;
J==j-1
end
end;
if L<j
then
QSort(L, j); {PexypCcuBHEIT BEIZOB}
if i<R
then
QSort(i, R); {Pexypcusneit BH3OB}
End; {Qsort}

{OcuoBHasa nporpamma}l}

Begin {Quick_sort}
WriteLn("Beenure sjeMeHTH Maccusa:'");
for i:=1 to n do

Read(ALi]D);
ReadlLn;
QSort(1, n);
WriteLn("OrcoprupoBanuelt Maccue: ") ;
for i:=1 to n do
Write( ALi]1:4 );
WritelLn;
End. {Quick_sort}
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OcHOBHast
porpamma

Ipouenypa copTupOBKH

Bxox B QSort(L, R)

Box B:= A[(L+R)/2]
MaccrBa

A

QSort (1,n)

BriBog
MaccuBa
A

Tmp:= A[i]
Allil:= Alj]
Alj] :==Tmp
i=i+1l

j=j+l

J¢
<€

Puc. 22.2. Cxema ancopumma 0bicmpoii cOpmuposKu 00HOMEPHO20 MACCUBA

Pesynbrar pabotsr iporpammer Quick_sort:

BBemnuTe 5JIEeMEHTEl MaCCHBa:

9 4 12 1 7 6 8 4 2 10
OTCOPTMPOBAHHEI MaCCHUB

1 2 4 4 6 7 8 9 10 12
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3ATAHUSI

IIJ'I?I MMPUBEACHHBIX HHXKEC SallaHI/Iﬁ COCTaBUTh JBa BapuaHTa IIPOIpaMMbl
C UCIIOJIb30BAHUEM PCKYPCHUU U LMKJIA U CPABHUTH UX.

Bapunanr 1. Beranciute cymmy 12 wieHOB peKyppeHTHOH MOCIIEI0Ba-
TEJILHOCTH

Xo=1; x1=1; X=0,7%1+1,1x0, k=23, ...

Bapuanr 2. Haiiti B ynopsiJo4eHHOM MacCHUBE 3aJaHHbIA 3JIEMEHT METO-
JIOM JICJIEHUS] MacCHBa rorosam (GHHApPHBIH TOUCK).

Bapuaut 3. OnpenenuTh B MacCHBE MaKCHMAIbHBIA W MHUHUMAIbHBIN
3JIEMEHTHI.

Bapnanr 4. Beruncnouts Gynkunto beccenst 8-ro nmopsiaka ¢ apryMeHTOM X:

30,5 = x I(L %) = 2. 30, %) = 27D 3000150 - 32, %),
X

Bapuant 5. Beraucnuts GuHOMuansHble kodddummenter C;' mis n =
= 0+7; m= 07, eciiu
C=1oman>0;
Cl=00mam>n>0;

CM=cM'+CM, onan>=m>0.

dx ¢ morpemsocTsio 107

2
sin 2x

BapuanTt 6. Beranciuts j
o X+3

Bapuant 7. Onpenenuts 14-if unen peKyppeHTHOH MOCIENOBATEIEHOCTH:
Vi=ay, Vo=a+ag, Vg =aWia+ ar/Vio, a(N) — MaccuB BelleCTBEHHBIX YH-
cen.

Bapuant 8. Jana pynxmus f(x) = 2x° — 5X + 1. BEIYHCIHTB KOPEHb ypaB-
uenus f(X) =0 nHa otpeske (1, 3) MeTOmMOM JENeHHs OTpe3Ka IOMOJaM C TI0-
TPELIHOCTBIO € = 107,

k=23, ...

Bapuanr 9. [lana mocieaoBateibHOCTh X; = 4/3, X, = X1 -
4k™ -1
Haiitu nepBoe X,, Takoe, 410 (X, — Xn_1) < 10°°.

Bapuanr 10. Onpeienuts CyMMy 3JIEMEHTOB JAHHOTO MacCHBa.
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Bapuant 11. BeiBecTu 311€MEeHTBI MaccCHBa B 00paTHOM IOPSIIKE.

Bapuanr 12. YcraHOBHTb, SIBJISETCS JIM TIOCIEI0BATEIBHOCTh YHCEN YIIO-
PAIOYEHHOM.

Bapuanr 13. Caute 1Be YHOpPSIOYEHHBIC IOCIEIOBATEIbHOCTH YHCEN
B OJIHY.

Bapuanr 14. TlocnenoBarensHocts monuHoMoB Jlareppa Lo(X), ..., Ln(X)
OIIpesieIIsieTCs CIEeAYIOIIM 00pa3oM:

Lo(x) = 1, L1(X) = x=1, Ly(X) = (x=2K+1) Ly (X)+(k=1)*Lio(x).

Berancnuts Lg(10).

Bapwuanr 15. YcraHOBHTB, SBISIETCS JI CTPOKa CUMBOJIOB HIEHTH()HUKATOPOM.

Bapuanr 16. Onpenienuts, NPUHAIICKUT JIM 3aJIaHHBINA 3JIEMEHT MACCHBY.

Bapuant 17. Onpenenuts KopeHb ypaBHeHus 2X + 1g(2x+3) = 1 metonom
HsioToHa ¢ norpemsocTsio 107 Ha orpeske [0, 0.5].

Bapuanr 18. Berunciutb S1 — S2, rae S1 — cyMMa HEUETHBIX LENBIX YHCEN
ot 2 10 22, S2 — cymMMa 4eTHbIX uucen ot 5 o 17.

Bapuanr 19. Yanute U3 MaccuBa 3aIaHHBII SJIEMEHT.

3

Bapuant 20. Boraucnurts j M

x®-1

-4
dx ¢ morpemrHocThio 107 MeTomoM
2
Tpamnenuy.

Bapuant 21. [IpoBeputh, yIOBICTBOPSIET JIK BBOAMMBINA TEKCT CIEAYIO-
IIEMY OIIPEAEICHHIO:

<TEKCT>::=<3JIEMEHT>|<3IEMEHT><TEKCT>
<snement>::=a|b|(<rekct>)|[<TercT>]|{<TekcT>}

rae cuMBOI i=' 03Ha4aer "9To ecTh", a cumBoi | — "min".

Bapuanr 22. BBogurcst popMmyia, yJOBIETBOPSIONIAs CIEAYIONIEMY ONpe-
JIENICHNUIO!

<popmyna>::=<tmuppa>|(<hopmyra><3zHak><hopmyna>)
<3HaK>.=+|-|*
<mmppa>::=0|1|2|3|4|5|6]7|8|9
Boruncints 3HaueHune BBoguMmon (opmynsl. (Hanpumep, 5 — 5,

((2-4)*6) — —12.)
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Bapunanr 23. Beraucnute 3Ha4SHUS TOJIMHOMOB JpMUTA:
Ho(x) =1,
H, (x) = 2x,
H,(x)=2xH, ,(x)-2(n-DH__,(x)

UTS 3amagHoro N >1.

Bapuanr 24. Beruucnuth 3HaueHus: QYHKIMH AKKEpMaHa Uil 33JaHHbBIX
mun:

Ack(0,n) =n+1,
Ack(m,0) = Ack(m-11),
Ack(m,n) = Ack(m -1, Ack(m,n —-1)).

Bapuanr 25. BeiBecTi BHavaie BCe OTPHUIIATEIbHBIC JIEMEHTHI MAaCCHBA,
a 3aTeM I10JIOKUTEIIbHBIE.
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Tema 23. MOJAYJIN

ITPUMEP COCTABJIEHMS ITPOT'PAMMBI

ITycts, Hampumep, HEOOXOAMMO COCTaBUTH MPOTPAMMy CyMMHPOBAHHS
MaKCHMAaJIbHBIX 3JIEMEHTOB JByX OJHOMEPHBIX MACCHBOB, IIOMECTHB BCE MOJ-
IIPOTPaMMBI B OTIEJIbHBIN IPOrPpaMMHBIIA MOJLYJIb.

CxeMa ajnroputma B 3TOM CIIydae CTPOMUTCS TaKHM e 00pa3oM, KaKk U Mpu
UCIIOJIb30BaHUHU TIpoLenyp U GYHKIHMH B OJHOM POIPAaMMHOM MOJIyJIE BMECTE
C OCHOBHOHM NHpOrpaMMOM, T. €. IPHUBOJHUTCS CXeMa OCHOBHOW IPOrpaMMBbl
1 Habop CXeM MOANporpamMM, NpUMEHseMbIX B Heit (puc. 23.1).

OcHoBHas
nporpamMma

Hauvano

BBopg
MaccuBa A

v

Brox
MaccuBa B

v

Makec.
anem. A

Makec.
snem. B

Moayas MaxEl

InpArray(n)

Bsog
&,

InpArray( a)

OutArray
an

S = max_ + max,

Brison
S

OutArray

MaxEIArray
an

max :=a,

Puc. 23.1. Cmpyxmypa ocHo8HOU Rpo2pammbl u MOOYlsL
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Brauaire COo3Jac€M MOAYJIb, peaﬂmyfomnﬁ BBOA-BbIBOZA OAHOMCPHOI'O

MacCCHBa U ITIOMCK B HEM MaKCHMaJIbHOT'O 3JICMCHTaA

{
{

{Monyne MaxEl, peannsynommit BBOI-BHBOIN OINHOMEPHOTO }
MacCuea M IIOMCK B HeM MaKCHMaJIbHOI'O 3JIeMeHTa, }
pasMemaeTcs B oTmenbHOM TekcToBoM Qaise MaxEl._pas }

Unit MaxEl;

Interface {Uurepdeiicuan cexumsay}
Const
Nmax=100;
Type

MyArray=array[1. .Nmax] of integer;
Procedure InpArray(Var a:MyArray; name:char;
n:integer);
Procedure OutArray(a:MyArray; name:char; n:integer);
Procedure MaxElArray(a:MyArray; n:integer;
Var max:integer);

Implementation {lVcnonusemas yacTb}
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{llpouenypa INpArray BBOIma OIHOMEPHOTO MacCCUBA}
Procedure InpArray;
Var
i:integer;
Begin {InpArray}
WriteLn(“Beenure’,n:4,” sjiemMeHTOB Maccuea -,
name);
for i:=1 to n do
Read(a[i])
End; {InpArray}
{llpouenypa OutArray BrEBOIa OINHOMEPHOTO MAaCCUBAa}
Procedure OutArray;
Var
i:integer;
Begin {OutArray}
WriteLn(“Maccue “,name,“:7);
for i:=1 to n do
Write(al[i]l:8);
WritelLn
End; {OutArray}
{lpouenypa MaxEIArray onpemneseHrs MakCUMaJbLHOTO }
{zrnemenTa omHOMEpHOTO MaccuBa }
Procedure MaxElArray;
Var
i:integer;
Begin {MaxElArray}
max:=a[1];
for 1:=2 to n do
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iT max<a[i]
then
max:=a[i]
End {MaxElArray}
End.{MaxEl}

Texct Moxyns momeniaetcs B aitn MaxEl.pas, komnuiupyercs oTaens-
HO OT OCHOBHOH IIPOTpaMMEl, B pe3yibrare coznaerca |PU-daiin ¢ nmeHem
MaxEl.tpu 1 Hawei mporpaMme MOTYT CTaTh AOCTYIHBIMH OPOIIEAYPBI U3 HO-
BOM OMOITHOTEKN.

{OcHoBHaa mnporpaMma, B KOTOPOI BHIIOJIHAOTCH CyMMUPOBAHME }
{MaKCMMaJ‘[beIX BJIEMEHTOB IOBYX OIHOMEPHEBEIX MaCCHMBOB }
Program MyProgram;
Uses MaxEl;
Var
a, b:MyArray;
maxa, maxb, na, nb, s:integer;
Begin {MyProgram}
WriteLn(“Beenure xonuuecTBO 3JeMeHTOB Maccuba A”);
Read(na);
InpArray(a, “A”, na);
WriteLn(“Beenure xonmmuuecTBO 3JeMeHTOB MaccusBa B”)j;
Read(nb);
InpArray(b, “B”, nb);
{ox0-neuaTh MCXOIHEIX MACCUBOB}
OutArray(a, “A’, na);
OutArray(b, “B”, nb);
{HOI/ICK MaKCUMMAJIbHBEIX 3JIEMEHTOB MaCCMBOB}
MaxElArray(a, na, maxa);
MaxElArray(b, nb, maxb);
S 1= maxa + maxb;
WriteLn(“CyMma MaxcUMasbHEIX 3JIEMEHTOB pabBHa  ,SI8)
End. {MyProgram}

3ATAHUS

Jlnst BBIMOTHEHUS 3aaHusT HEOOXOANMO B3SITh COOTBETCTBYIOIIMM BapH-
AHT U3 KOHTPOJIBHBIX 3a1aHui TeMbl 20, 0hOPMHUTE TOAPOrpaMMBI M HEO0X0-
IUMBIC JTaHHbIC B OWOJMOTEYHBIA MOIYjb, 3aTEM IPOBEPUTH €ro padoTy
C IOMOUIbIO OTAEJIBHOM IIPOrPaMMBL.
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Tema 24. CTPOKU

ITPUMEPBHI COCTABJEHUSA TPOTPAMM

IMpumep 24.1. PaccMoTpuM BHaualie 3a/1a4y NPOBEPKH MPUHAIIICIKHOCTH
OyKB HEKOTOPO# BBEJICHHOH CTPOKH K JIATHHCKOMY all(haBHTYy.

Jlis perieHust TaHHOM 3a1add HEOOXOIUMO BO BBEACHHOW CTPOKE BBIJC-
JIATh KaXAbIM CHMBOJ M TPOBEPSTH €ro Ha MPUHAMICKHOCTh K JATHHCKOMY
angasury. Cxema ajnropurma InpejcraBlieHa Ha puc. 24.1, a HiKke npuBeieH

TCKCT IMPOTpaMMBI.

Onpenenenue
JUIMHBL N

a; B
JMana3oHe

BriBo
«JIATHHCKAS»

1]

Puc. 24.1. Aneopumm onpeoenerust npUHAOIEHCHOCMU
OYKEbl K IAMUHCKOMY andasunty

{llporpaMma NpOBEPKM CMMBOJIOB Ha MNPMHAIJIEKHOCTD
{ K JIATMHCKOMY aJibaBUTY -

{lepemennre: a — ucxonuaa crpoka; a[i] — cumsos;
{ i — napamerp umkia; N — OJMHA CTPOKM-
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{lporpammucT: Hecrepos B.K. }
{ara: 29 mapra 2006 r. }
Program Check;
Var
a:string;
i, n:byte;

Begin {Check}
WriteLn(“Beenure crpoxry’);
ReadLn(a);
WriteLn(“B cTpoke?”);
WriteLn(a);
n:=Length(a);
for i:= 1 to n do
it (a[i]>="A") and (a[il<="Z")
or (a[il>="a”) and (a[il<="z")
then
WriteLn(“6yxsa “,a[i],” B nozuumm “,1i,

— JlaTuHCKaAg’);

End. {Check}

Ipumep 24.2. Tlycts HEOOXOANMO COCTaBHTH NMPOTPAMMY OIIPEJICIICHUS
YaCTOTHI MOSIBJICHUS! CTPOYHBIX OYKB JIATHHCKOTO aji(aBuUTa B TEKCTE, BBOJH-
MOM C KJIaBUATYpBHI.

Jia peleHns MOCTaBJIEHHON 3a[adyd OpPraHU3yeM IPEXJE BCETO MACCHB,
KOTOPBIH OymeT comepikaTh YMCIIO TOBTOpEHWI Kaknod Oyksbl. [Ipu BBOZE
TEKCTa COAEPKUMOE 3JIEMEHTA MAaCCHBa, COOTBETCTBYIOLIETO BBOJUMON OyKBe,
OyZleT yBenMuYMBaThCS Ha equHuUIly. [Ipu3HaKoM KOHIIA BBOJMMOTO TEKCTa
MOYKHO CYMTATH OJJHOBPEMEHHOE HaxxaTne KoMOuHaImu knasuin <Ctrl>+<zZ>.

TekcT mporpamMmsl OyJI€T UMETh CIIEIYIONIUI BHU!

{Pacnpenenenme uvacror noaByeHud OYKB}
Program LetterFreq;
Var
Letters:array[“a’..”z”] of integer;
{uucno noasnenua 6yxs}

Symbol :char; {exonnasa surepa}
Index:char; {unnexc umxna}
n:integer; {uncio cumsosOB TEKR-
cra}
Begin {LetterFreq}
n:=0;

{Urenne rexcra}
while not Eof do
begin
Read(Symbol);
Inc(n);
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if (Symbol>=“a”) and (Symbol<=“z7)
then
Inc(Letters[Symbol])

end;
{leuarry pesynbTara}
WriteLn("Jinrepa Yacrora®);
for Index:=“a” to “z” do
WriteLn(Index:3,Letters[Index]/n:10:2))
end.{LetterFreq}

Ipumep 24.3. Tlycts HEOOXOANMO YIAINTH U3 CTPOKH Stl mepBoe BXOX-
JCHUE IOJCTPOKH St2, HE3aBUCUMO OT PETHCTPa, B KOTOPOM IIPEACTABIICHEI
CTPOKH. DTO MOXKHO CIEJIaTh € HOMOILBIO CIISAYIONMEro parMeHTa nporpaMmel:

{npueenenve crpoxu Stl x BepxHeMy pPerucTpy}

for i:=1 to Length(Stl) do
Stl[i]:=UpCase(Sti[i]);

{npueenenne crpoxm St2 x BepxHeMy pPerucTpy}

for i:=1 to Length(St2) do
St2[i]:=UpCase(St2[i]);

{ynanenue nomcrpoxu St2 usz crpoxmu Stl}

Delete(Stl,Pos(St2,Stl), Length(St2));

IMpumep 24.4. Tlycth naHa CTPOKa CHMBOJIOB. ['pyIIibl CHMBOJIOB B HE
MEXY OJHMM WIIM HECKOJBKHUMH IpolesiaMu cuuTarorcs cioBamu. [loacuu-
TaTh, CKOJIBKO CIIOB COJEPIKMUT JaHHAS CTPOKAa M BBIBECTH KaXKA0€ M3 HUX Ha
OT/ICJIBHOW CTPOKE.

[Ipu pemennn maHHOM 3amaun cieayer oOpaTHTh BHUMaHHE Ha CIIEIYyFO-
IO B&XKHYIO 0COOEHHOCTB. Eciuy OBl CJI0BO OT CIIOBa OTAENSIIOCH TOJNBKO O1-
HHUM TIPOOEJIOM, TO MBI MOTJIM OBl MOCYUTATH KOJHMYECTBO MPOOETIOB U BHIYHC-
JIUTH KOJIMYECTBO CJIOB. B Hamem cirygae HE0OX0AMMO mepe]] KaXKIbIM Ompe-
JITICHUEM CJIOBA B CTPOKE yJAJISTh U3 HEe MepBbIe MPOOEIbI U BBIICNSATH CIIOBO
70 cnenytorero npoodena. [locie BeIACIEHNS CIIOBO yAAISETCS U3 CTPOKH. J{is
BBIJIENICHNUS TTOCIIEHETO CJIOBA CTPOKH, €CIIHM B KOHIIE CTPOKU HET MPOOENOB, 3a
CJI0BO OyJ€T CUMTATHCS OCTABIIASCS YACTh CTPOKH.

CxeMa anroputMa pelieHus JaHHOM 3ajjaun puBesieHa Ha puc. 24.2. [lpu
9TOM aJITOPUTM YJaJIeHUs! IPOOEJIOB U3 Havyaia CTPOKU 0(OPMUM B BUJIE TIPO-
LEeIyphl, & BBIIEJICHHS CJIOBA — B BUAIE (DYHKIIMH.

{lporpamma: Momcuera M BEBOI CJIOB CTPOKMU.-
{llepevennnie: StText — ucCxOOHHI TEKCTB;

{ K — uucrno croe Tekcra.
{lonnporpamme

{ Trim — npouenypa ynaneHus NpoBeJsOB;

W e e
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{

BBoj
CTPOKHU

Y nanenue
npo6enos

Brimenenune
clioBa

VY nanenue
npooOeoB

L ¥

[Ipouenypa ynanenus
npo0esnoB B CTPOKe

BxoasTrim(S)

YV nanenue
npobena

L ]

Oy HKIISA

BBIICJICHUA CJIOBA

Bxon

BGetWord(S)

Omnpenenenne
npobema s S

Brigenenue C1noBo - KoHeI|
clI0Ba CTPOKH
OOnynenue
V nanenue ciosa
CTPOKH

Bexon
(GetWord)

Puc. 24.2. Aneopumm noocuema KOIU4ecmea ciog 8 CmpoKe u ux 6b1600

{Ilporpammvucr: Ueanoe A.T.,
{Iara pazpaborku: 31 mapra 2006 r.

GetWord — ¢yHkuMa BeEOEJIEHMS M yIaJjleHus CJOBa.}

}
}
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program Words;

Var
StText:string; {Crpoka Trexcra 3}
k:integer; {Uncrno cnos B Texcre }

{Yceuenue npoBesoB B Hauajle CTPOKU}
procedure Trim(var S:string);
Begin {Trim}
while (S[1]=° “) and (Length(S)>0) do
Delete(S,1,1);
End; {Trim}
{BozBpaumene odepenHOTO CJIOBA CTPOKM U }
{ymanenne ero us crpoxu }
function GetWord(var S:string):string;
Var
i:byte; {loszuumua npobena B cTpoke }
Begin {GetWord}
i:=Pos(* “,9);
if i>0
then
begin
GetWord:=Copy(S,1,i-1);
Delete(S,1,1);
end
else
begin
GetWord:=S;
S-=<7:
end;
end; {GetWord}
Begin {Words}
WriteLn(“Beenoure crpoky Texcra:’);
ReadLn(StText);
WriteLn(“B rexcre:’);
WriteLn(StText);
WriteLn(“Conepxarca cmosa:’);
k:-=0;
Trim(StText);
while StText<>" do
begin
WriteLn(GetWord(StText));
Inc(k);
Trim(StText);
end;
WriteLn(“Uucrno cnoe B Texcre — “,K)
End. {Words}
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3ATAHUS

B kaxaoMm 3aaHuu peann3oBaTh MPEII0KCHHBIA aITOPUTM B BHIC MPO-
LeAyphl Wik (YHKIUHU, UCIOJIB3YS B CIy4ac HEOOXOJUMOCTH OUOIIMOTCUHBIC
¢yHKMU. B OCHOBHOM mporpaMMe OpraHHU30BaTh BBOJ] M BBIBOJ HH(GOpMAIIUU
1 oOpallleHre K CIPOCKTUPOBAHHOM mojporpamme. 1o xeaHuio BBOJ U BbI-
BOJI TAK)XK€ MOTYT OBITH TIPEACTABICHBI B BUAE MPOIECYPHI MITH (PYHKITHIA.

Bapuant 1. Onpenenuts, sSBISETCS JIM BBOAWMAS IOCIEIOBATEIHHOCTD
CHMBOJIOB HACHTH()HUKATOPOM.

BapuanTt 2. ITogcuntaTh KOJIMYESCTBO CIBOCHHBIX CHUMBOJIOB 'cC', 'HH', 'TUT'
BO BBEIEHHOM TEKCTE.

Bapuant 3. Pa30uth npon3BOIIbHBIN TEKCT HA CTPOKH ONPEICICHHON UTH-
ubl. [Ipu nepeHoce cioBa nperycMOTpeTh BBIBOJ Jieduca.

Bapuant 4. Jlana cuMmBOJbHas cTpoka. [locuuTarh, CKOJIBKO pa3 B HeE
BcTpeuaercs nojcioso ABBA.

BapmanT 5. Haiiti BO BBEJCHHOM TEKCTE CaMoOe JJIMHHOE M CaMOe KOpOT-
KO€E CJI0BO.

Bapuanr 6. V3 3agaHHON CTPOKH HCKIIIOYUTH BCE CHMBOJIBI, BXOSIIHE
B Hee 0oJiee 0JTHOTO pasa.

Bapuant 7. [IpoBepuTb, IPaBUIILHO JIM B 3aJaHHOM TEKCTE PacCTaBJICHBI
KPYIJIble CKOOKH.

Bapuanr 8. B 3amaHHO#1 nociie10BaTeIbHOCTH CUMBOJIOB MOJICYUTATh 00-
€€ KOJIMYECTBO CUMBOJIOB '+', '—', "*' M HCKIIIOYNTH UX U3 TEKCTA.

BapuanTt 9. BBoguTcs mociie1oBaTeIbHOCTh KIIFOUEBBIX C10B. OTCOPTHPO-
BaTh UX 10 aj(aBuTy.

Bapuanr 10. B npemnoxxennu, conepkaiieM He MEHee JBYX CJIOB, ITOMe-
HSITh MECTaMH IIEPBOE U ITOCIIECAHEE CIIOBA.

Bapuant 11. ChopMupoBaTh CTPOKY, COCTOSIIYIO M3 CHMBOJIOB, BXOZS-
LIMX OJTHOBPEMEHHO B 00€ 3a/laHHBIE CTPOKH.

Bapuant 12. OTKOppeKTHpOBaTh 3aJlaHHBIH TEKCT, 3aMEHUB B HEM BcCe
BXOXKJCHUSI OJTHOI OYKBBI Ha APYTYIO.

Bapuant 13. B 3a1aHHOM TEKCTE MEPEBEPHYTH KAXKIOE CIOBO.

Bapuanr 14. Jlana cumBonbHast crpoka. OnpeaenuTs JIMHY CaMOd JUTHH-
HOH TTOJICTPOKHU M3 MOAPS CTOAIINX OYKB «a».

Bapuant 15. [lana ctpoka cumBonoB. OnpeaenuTs, CKOIBKO B HEH CIIOB,
HAYMHAIOIIMXCS U KOHYAIOIINXCS HA OJIHY U TY ke OyKBY.
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Bapuanr 16. B 3a1aHHO# cTpOKe X 3aMEHHUTH BCE BXOXKACHHS MOICTPOKH Y
Ha MOJCTPOKY Z.

Bapuant 17. J[ns 3agaHHOTO CHMBOJA OMPENCIUTh, CKOJIBKO pa3 OH
BCTPEYAETCS BO BBEJCHHOM TEKCTE.

Bapunanr 18. M3 mpon3BosIbHON HOCIIEI0BATENIBHOCTH CUMBOJIOB HCKIITIO-
YHUTH TPYTIBI CHMBOJIOB, PACIIOJIOKCHHBIX MEKAY KPYTIIBIMH CKOOKaMH.

Bapuanr 19. 13 cTpoku CUMBOJIOB HCKJIFOUMTH OJTHOOYKBEHHBIE CJIOBA.

Bapwuant 20. 13 3aganHO MOCIIEA0BATEIFHOCTH CHMBOIIOB YIAUTh JIUIII-
HUE TPOOEITBI, pa3ICISIONINE CIIOBA.

Bapuanr 21. BbLICHUTB, BEPHO JIM, YTO CPEAM CHMBOJIOB CTPOKH MPOM3-
BOJIBHOM JTMHBI UMEIOTCSI BCE CUMBOJIBI, BXosiue B ¢i1oBo JJEHD.

Bapuant 22. Jlnsg Kaxmoro W3 CIOB 33JaHHOTO TNPEIJIOKCHHS YKa3aTh,
CKOJIBKO pa3 OHO BCTPEUYAETCs B MPEUIOKEHUU.

Bapuanr 23. B 3a1aHHO#1 CTpOKe CHMBOJIOB UCKIIIOUUTH BCE IPYIIIBI CHM-
BoJioB Buja ABC.

Bapunanr 24. OnpenenuTs, MOKHO JIM U3 CUMBOJIOB 33/IaHHOM CTPOKH CO-
CTaBUThH Ballly (HhaMHIIHIO.

BapuanT 25. B 3a1aHHO# CTPOKE CHMBOJIOB HCKIIFOYUTH HETUTEPHBIC CHM-
BOJIBI.

KOHTPOJBHBIE 3A/IAHUA

Bo Bcex BapuaHTax 3aaHWi HCXOJHBIC TaHHBIC BBOISATCS B BHIIE TEKCTa C
KIaBUaTyphl. [Ipr 3TOM TEKCT MOXKET COAep)KaTh HECKOIBKO CTPOK. Pesynpra-
ThI pabOTHI TPOrPAMMBI TOJDKHBI BEIBOJUTHCS BMECTE C HCXOIHBIMU JaHHBIMHU.

Bapuanr 1. B 3amanHo# nocnenoBaTeabHOCTH (P HAWTH caMyro JUTHH-
HYIO TIOCIIe/IOBAaTEIbHOCTD, KOTOpast SBJIAETCS apU(PMETHIECKOH POrpecCchei.

Bapuanr 2. B 3ajaHHOM TeKCTe HAWTH MAaKCUMAIBHYIO MO JJIMHE MOCIe-
JIOBaTEIBHOCTH LUPP.

Bapuant 3. B 3amaHHOM TEKCTE ONpPECTINUTh, CKOJIbKO pa3 BCTpeyaeTrcs
KaXJ[0€ pa3InvyHOe JIByXOyKBEHHOE COUCTAHHE.

Bapuant 4. PacnionioxuTh Bce €JI0Ba 3aJaHHOTO TEKCTAa HA PYCCKOM SI3bIKE
1o angaBuTy.

BapI/IaHT 5 B 3a)IaHHOﬁ oCJICAOBATCIIbHOCTU JIATUHCKHUX 6yKB ornpeae-
JINTh JJIsA Ka)KHOI}‘I 6yKBBI YHCIIO pa3 €€ UCIOJb30BaHUA U YAAJIUTh U3 TCKCTa
CJIOBA, HAYMHAIOIIHUECA C HanboJIee 9acTo BCTpe‘IaIOH.[CfICSI 6yKBbI.
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Bapuant 6. OTpenakTupoBaTh 3aJaHHBIA TEKCT, YJAUB W3 HErO CIIOBA,
KOTOpBIE YK€ BCTPEUAIHCh B IIPEAJIOKCHAN paHee.

BapuanTt 7. PacnionoxuTh Bce clioBa 3aJJaHHOT'O TEKCTa B MOPSAIKE YObIBa-
HUS UX JUUTHHBI.

BapI/IaHT 8. CocraBuTh nporpamMmy IMOUCKA 3aJaHHOI'0 CJIOBA B TCKCTC U
BBIBECTH YHCJIO BXO)K,I[CHI/II‘/JI OTOro CJIOBa B TCKCT.

Bapuant 9. 3agansl 1Ba TekcTa. BrIBeCTH COBMAgaroIInue B 3THX TEKCTax
CJI0BA.

Bapuanr 10. B 3ajanHOM TekcTe HAWTH Bee Maphl CIIOB, U3 KOTOPBIX OJTHO
SIBIISIETCS] OOPAIIEHUEM JIPYTOTO.

Bapuant 11. JIig kaxaoro U3 coB 3aJaHHOTO TEKCTa yKas3aTh, CKOJIBKO
pa3 OHO BCTPEYAETCS B TEKCTE.

BapI/IaHT 12. U3 3aJaHHOI'0 TCKCTAa BBIBECTU TOJIBKO TE CJIOBA, KOTOPBIC
BCTPEYAIOTCS B TEKCTE OAWH Pas.

Bapuant 13. 3amanbl aBa TekcTa. BhIBeCTH ClIOBa MEPBOr0 TEKCTa, KOTO-
pbl€ HE BCTPEUAIOTCSI BO BTOPOM.

Bapuant 14. OtpenakTupoBath 3alaHHBIN TEKCT, yIAIUB U3 HETO CIIOBA,
KOTOPBIE BCTPEYAIOTCS 3aJaHHOE YHCIIO Pas.

BapuanTt 15. 3aMeHUTh OKOHUAHUE «BIH» Ka)JI0TO CJIOBa B 3aJJaHHOM TEK-
cTe Ha «oro». BbIBeCTH M3MEHEHHBIM TEKCT W KOJMYECTBO MPOBEJECHHBIX 3a-
MEH.

Bapuanr 16. B 3aganHO# MOCIIEI0BAaTEIFHOCTH CHMBOJIOB 3aMEHHUTh KaXk-
IyI0 TIOCTIEOBATEIHHOCTh M3 OIMHAKOBBIX CHMBOJIOB JIMHON Ooyiee Tpex
Ha (K)S, T1e K — 4mciio moBTOpEHHUIA; S — MOBTOPSIFOLIMACS CHMBOIL.

Bapuant 17. OTpenakTupoBaTh 33aJaHHYIO IMOCJCIOBATEIBHOCTD IEIIBIX
qrice, yIaIMB U3 Hee YHCIIa, JISKAIIHe B 3aJaHHOM JHAaIla30He.

Bapuant 18. BeiBecTr Bce ci10Ba 33JaHHOTO TEKCTA, COCTOSIIIME U3 TEX Ke
OYKB, U3 KOTOPBIX COCTOUT U TIEPBOE CIIOBO.

Bapuant 19. 3amanel nBa Tekcra. BeiBectn 10 caMbIX JUIMHHBIX CJIOB
U3 IBYX TEKCTOB.

Bapwuant 20. BeImonHUT CIAMSHUE ABYX TEKCTOB, PACIIOJIOKHB CIOBa ITHX
TEKCTOB 4epe3 JBa npooderna.

Bapuanr 21. OtpenakTupoBaTh 3aJaHHBI TEKCT, yIaJUB M3 HEro BCe
CHMBOJIBI, HE SIBIISIOMINECS MICHTU(QHUKATOPAMH, M PACIIOIOKHB CIIOBA IO /Ba
B CTpOKE.
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Bapunanr 22. OTpenakTupoBaTh 33JaHHBIH TEKCT CIIEIYIONIMM 00pa3oM:
MIEPBOE CIIOBO JOJIKHO OBITH MOCIEIHUM, BTOPOE — MPENOCICIHNAM H T. .

Bapuant 23. 13 3a1aHHOrO TEKCTa HAa PYCCKOM S3bIKE BBIBECTH CJIOBA
C MaKCHMAaJIbHBIM KOJIMYECTBOM TJIACHBIX OYKB.

Bapuant 24. PacmoyioxxuTh Bce ¢I0Ba JTaHHOTO TEKCTa B MOPsIKE, 00paT-
HOM HX IIEpPBOHAYaJIbHOMY Ciie/ioBaHnI0 B TekcTe. BoiBectn 10 nHambosee
JUIMHHBIX CJIOB.

BapuanT 25. BeiBecTr JaHHBIE O TOM, CKOJIBKO pa3 Kaxaas OyKBa PyCCKO-
ro ayihaBUTa BCTPEYACTCS B TAHHOM TEKCTE.
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ITPUMEP COCTABJIEHMS ITPOT'PAMMBI

B mamsatu OBM TpebyeTcst XpaHUTb aHKETHBIC TaHHBIC, IPEICTAaBICHHBIC
B BUE TAOJIUIIBL.

AHKETA
No Q. U. 0. HATA POXKJIEHUA
nin | @AMIINA | UMA | OTYECTBO | I' O/l | MECAL] | YUCJIO

SEGES

O0603HaunM 3amuck yepes unentudukarop anketa, koropsiii onpeaenum
B pazziesic ONMCAHMs EPEeMEHHBIX CIIEIYIOINM 00pa3oM:

Var
anketa: record
npp:integer;
fio: record
fam, im, ot:string[15];
end;
dr: record
god:1900. .2100;
mes:string[8];
den:1..31;
end;
pol:string[3];
end;

Onemenramu 3anucu anketa ssistores takke 3anucu Fio u dr. B pe-
3yJbTaTe MOJTYYACTCS CIOXKHAS 3aITHCh.

[Ipu oOpamieHHH K KOMIIOHEHTaM CIIOXHBIX 3aMUCeHl MOXHO HCIOIb30-
Bath omneparop With, umeronuii BIOXEHHYIO CTPYKTYPY C JIFO00H CTENeHBIO
BiIOXeHHOCTH. Hampumep, obpamienune k momo JATA POXIEHUS - T'OJQ
MPOUCXOJUT C MOMOIIIBIO COCTaBHOrO MMeHH anketa.dr.god, a ¢ ucrons-
30BaHHEM OIEPaTOPa MPUCOCIMHEHHS — C TIOMOLIBIO KOHCTPYKIIHU
with anketa do

with dr do
god:=1965;
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Wnu Heckonbko npoiie:

with anketa, dr do
god := 1965 ;

Hcnonp3oBaHue onepaTopa MPUCOCIMHEHUS CYIISCTBCHHO OOJerdaeT Ha-
IMMCaHKE TIPOTPaMM U JienaeT Ooiee 3pPpeKTUBHBEIM MHOTOKpATHOE OOpaIleHue
K HOJISIM OJHOM 3aITHCH.

OcdopmMuB BBOI M BBIBOJ 3allUCH B BHAE COOTBETCTBYIOIIMX IPOIEAYP,
nporpaMmy (HOPMHUPOBAHUS 3aMMUCH TPEATIOKESHHOTO BHIA MOXKHO 3aIicaTth
CIIE/TyFOLIIM 00pa3oM:

{llens: QopMMpoBaHME M BEIBOI BANMUCH-
{epemennre: MyType — Tun sanucwu;
anketa — samnucob;
npp — none “HoMep MO NOPSAIKY ;
fio — Broxenuas =Banuce “®.1.0.7;
fam — nome “OAMMIUA” ;
im — noje “UMA”;
ot — nose “OTUECTBO”;
dr — Broxennas szanuce “JATA POXIEHMA;
god — mose “I0n”;
mes — nose “MECAI”;
den — mome “IEHBL”;
pol — nonme “mOJ”.
{Ilpouenypri: InRec — BrOnm 3anmcu;
{ OutRec — BeBOm 3amnmcu.
{lIlporpammvuicT : Pozanoe B.C.
{0ara: 7 anpena 2006 r.
Program InOutRecord;
Type
MyType= record
npp:integer;
fio: record
fam, im, ot:string[15];
end;
dr: record
god:1900..2100;
mes:string[8];
den:1..31;
end;
pol:string[3];
end;

P A o e e e A A
S oyl e ey e ey eyl eyl g b b e byl eyl gl

Var
Anketa:MyType;
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{lpouenypa BBOma 3anucu }
{rec — dopmasbHEM mapaMeTp TUMNA 3aNUCKU }
Procedure InRec(Var rec:MyType);
Begin {InRec}
with rec do
begin
Write(“Beenure NOPANKOBEIT HOMep:~);
ReadLn(npp);
with fio do
begin
Write(“davmmmma:’);
ReadLn(fam);
Write(“mmaz?);
ReadLn(im);
Write(“oruecrBo:’);
ReadLn(ot)
end;
with dr do
begin
Write(“ron poxnenus:’);
ReadLn(god);
Write(“mecan:?);
ReadLn(mes);
Write(“menn:?);
ReadLn(den)
end;
Write(“nomn:’);
ReadLn(god)
end
end; {InRec}
{llpouenypa BumBOma 3anucu }
{rec — dopmasnbHElM mapamMeTp TUMNa 3anuUCKU }
Procedure OutRec(rec:MyType);
Begin {OutRec}
with rec do
WriteLn(*|”,npp:3,”
fio.fam:15-1length(fio.fam),”
fio.im:15-1length(fio.im),”|”,
fio.ot:15-length(fio.ot),”|”,dr.god,” |,
dr.mes:8-length(dr.mes),”|”,dr.den:6,”
pol,” )
End; {OutRec}
Begin {InOutRecord}
{Beon sanmcu}
WriteLn(“Beenure szanuces’);
InRec(anketa);
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{Bueon zanmcu}
{BuBoOn 3arososkxa TabGnuLE}

WriteLn(*; 7,
-‘ I ’);
WriteLn(“ | AHKETA”,
-‘ | ’);
WriteLn(“ | ] 7,
‘ T | {73
WriteLn(*| » | ®.1.0. 7,
‘ | IATA POXIEHMA |mOX|”);
WriteLn(* | } ] —,
“ | | | ,) -
I I I 1 ’
WriteLn(* |n/n| OAMMIINA | MM | 7,
“OTYECTBO | ron| MECAL |umcio| |7);
WriteLn(“ | | | —-,
“ | | | | | ,) -
I I I ! 1 4
{BI:IBOIL CTPOKM BaHMCM}
OutRec(anketa);
{BrBon xoHua TaBIMUEL}
WriteLn(“! 1 ! L ’,
< | | | I 1)

End. {InOutRecord}

Crenyer oOpaTuTh BHUMaHHE Ha TO, YTO IPH BBOJE 3aIHCH, COEpXKAIIEH
KaK 4KCJIOBBIE TAK U CTPOKOBBIC JJIEMEHTHI, KOXKI0€ IMOJIe 3alUCU [eJIec000-
pa3Ho BBOJMTH C MOMOIIKIO onepaTopa ReadLn, tak kak B MPOTHBHOM Cilydae
B MOTOKE BBOJA HEMPOYUTAHHBIM OCTAETCS CHMBOJI KOHI[A CTPOKH, KOTOPBIH
TIPH BBOJIE MATBHEHIIINX CUMBOJIBHBIX HJIM CTPOKOBBIX JaHHBIX OYIET BOCIIPH-
HST KaK IMycTast CTPOKA, YTO MPUBEAET K OMIHOOTHOMY BBOIY JIAHHBIX.

3anucey anketa comepUT aHKETHbIE JAaHHBIE OAHOTO nuia. Eciu mpo-
rpPaMMHUCT HaMEPEBAETCsl XPaHUTh aHKeTHbIE AaHHbIe 0 100 yenoBekax, TO Jiu-
00 3amucy anketa goimkHa MMETh THI MaccuBa ¢ ducioMm siaeMeHntos 100,
60 KaxIplid aemMeHT Broporo yposus (npp, Fio, dr, pol) nomken 65ITh
MaccuBOM ¢ guciom 3memenTtos 100.

3AJAHUS

Bapuanr 1. CopmupoBaTh 3anuch OMOIMOTEUHON KapTOTEKH: mHdp, aB-
TOp, HAMMEHOBaHNE KHUTH, KOJIMYECTBO CTPAHMIL, F'0J] M3JJaHUs, N31aTeIILCTBO.
BeiBecTr 3anmch B Bue OMOIMOTEYHON KapTOUKH.

Bapuanr 2. ChopmupoBarh 3amuch, COACPXKAIIYI0 AHKETHBIC JaHHbBIC!
®. U. O., naty poxaeHus, MoJl, MECTO pOXKIeHHUs. BbIBECTH B BHIEe TAOIUIIBI.
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Bapuanr 3. ChopmupoBath 3anHCh, COAEPXKAILyI0 HHPOPMAIHIO O JeTa-
JM. HaMMEHOBAaHHWE, Macca, rabapuTHBIE pa3MeEpbl, Marephai, KOJIHYECTBO
Ha CKJIaie.

Bapuanr 4. ChopMupoBarh 3alKCh, COJAEPXKAIIYI0 CBEICHUS O BalleM
MECTE KUTENbCTBA.

Bapuant 5. ChopmupoBats 3anuch 10O CIEAYIOMIEH popme:

Jlama Homep Teneghon Buwizvigae-
Mbltl 20p00

3akasa N
Yucno ‘ Mecay ‘ Too 8bI3b16AEMBILL ‘ 3aKazyuxa

Bapuant 6. CopMupoBath 3amuch 1o cieayroiueit hopme:

M nln | Haumenosanue mosapa Konuuecmso, Cmoumocmy, pyo.
wm.

30 WmyKy ‘ Bceeo

Bapuant 7. ChopMHupoBaTh 3aI¥Ch TIO CIEAYIOMIEH hopme:

Q. U. 0. ‘ Ipogeccus Paspso ‘ Cmaorc

Bapuanr 8. ChopmupoBats 3anmch 0 pe3ysibTaTax CIIOPTHBHBIX COPEBHO-
Banuii: @. U. O. cioptemena, Bpems Ha 100 M, Bpemst Ha 1 KM, NPBDKOK B BbI-
COTY, IPBDKOK B JIIMHY. BrIBecTH B BUie TaOIHIIBL.

Bapuanr 9. Cdopmuposars 3anmch 1o ciueayromuein ¢popme: @. U. O.,
OILICHKHM IIO IIATHU 3K3aMCHaM. BriBectn B BHUIC Ta6HI/IHI)I.

Bapuant 10. ChopmupoBats 3armuch no cienyromieit gpopme:

MNe nln Haumenosanue Eounuya Inan svinycra
uzmepenus

no Keapmaiam ‘ Bcezo

Bapuanr 11. Chopmuposars 3amuch o gopme:

Ne nln | HaumeHnosanue uzoenus Konuyecmeo, Buinyck
wim.

Ilnan ‘ Dakm.

Bapuanr 12. ChopmupoBarh 3amuch, COAEPIKAIYIO0 CBEICHHS O COCTaBe
Balllel CeMbU U BO3PACTE €€ WICHOB.

Bapuant 13. ChopMupoBath 3amuch, COISPKAIIYIO CBEIACHHUS O KOJIHYE-
CTBE, CTOMMOCTH U CPOKE XpAaHEHHSI MOJIOYHOTO TIPOIYKTA.

Bapuanr 14. ChopMupoBaTh 3amuch, coJlepKallyr0 CBEICHHUSI O XapakKTe-
PHCTHKaX MUKPOIIPOIIECCOPa BaIllleT0 KOMITBIOTEPA.

Bapuant 15. ChopmupoBaTh 3ammch, COACPKAIIYIO CBEICHHS O IOTOE
Ha 3aBTpa.
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Bapunanr 16. ChopmupoBarts 3amichk, COJAEpKallyl0 CBEACHHUS O JETANIH:
Ha3BaHWE, MaTEePHaJl, U3 KOTOPOrO C/AENaHa JeTallb, €€ Bec, TabapuTHbIC pa3-
MEpBHL.

Bapuanr 17. ChopMupoBarh 3anuch, COAEPIKAIY0 CBEJCHH 00 aBTOMO-
Ouie: Mapka, TOCHOMEp, HOMep ABMIaTelisi, HOMEp IacCH, LBET, roJ| IpOou3-
BOJICTBA.

Bapuanr 18. ChopmupoBats 3anuch, COAESPIKAIIYIO CBECHHUS O PACTCHUU!
Ha3BaHMeE, KJ1acc, BU, BO3pacT, TPEOOBAHUSA 10 yXOy.

Bapuanr 19. ChopmupoBats 3amuch, COAEPIKaIlyl0 CBEICHHS O COCTaBe
pa300pHOIl MIPYIIKK: HAa3BaHWUE UTPYLIKH, KAaKUE JISTald U B KAKOM KOJIHYECT-
B€ MPHCYTCTBYIOT.

Bapuant 20. ChopMupoBaTh 3amich, COASPIKAIILYIO CBEICHUS O YeIOBEKE.

Bapuanr 21. CdopmupoBaTh 3amuch, COAEpKallyl0 CBEACHHS O reorpa-
(rueckoM 00beKTe.

Bapuanrt 22. ChopMupoBaTh 3alKCh, COACPXKAIIYIO CBEJCHUS O HEKOTO-
POM JKHBOTHOM: BH/, KJIACC, TOPOJA, LIBET, POCT, BO3PACT, KINYKA.

Bapuant 23. ChopMupoBaTh 3aIUCh, COJCPIKAIIYIO CBEICHHS O BOJOCME!
reorpauuecKoe MoJIOKEHUE, Ha3BaHue, NIyOrHa, MJI0Ia/Ab, HATMYHE IPOMBI-
CJIOBO# PBIOBI, COCTAaB BOIBI.

Bapuanr 24. CopmupoBaTh 3amuch, COACPIKAIIYIO CBEICHUS 00 3JI€K-
TPUYECKOM MPHOOpE: Ha3BaHHE, MOUIHOCTh, MOTPEOIISIEMBI TOK, BXOJHOE Ha-
npshKEeHHe.

Bapunanr 25. ChopmupoBarh 3alHCh O COAEPKHMOM Bamero moprgens
(cymoukn).
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Tema 26. MACCHUBBI 3AIIUMCEN

ITPUMEP COCTABJIEHMS ITPOT'PAMMBI

Ilycts, Hampumep, UMEIOTCS HEKOTOPHIE AaHHBIE O 3aBOIaxX TOpoja, CBe-
JIEHHBIE B CIICAYIOUIHA JOKYMEHT:

Ocnosnble céedeHus

Haume- | 34- |O6vem svinyckaemoii| Konuwecmeo ob6cnyscusarowgeco | Hpu-
nosanue | yaemas npooyKyuu nepconana Mmeua-
sas0da nio- paxmuue- C BbICUUM co cpedHum Hue
wade | MO IARY CcKu obpasosanuem | obpazosanuem

A3JIK 800 484,9 4849 282 204

BA3 396 348,5 348,7 130 669

311 203 384,3 3994 448 125

15008 544 667,3 701,3 396 157

HUTOI'O

HeobxoauMo omucaTh MaccUB 3aIticel, CoAepsKaliii JaHHy0 HHpOpMa-
LU0, IPOU3BECTH PacyUeT U 3alOJIHUTh UTOTOBYIO CTPOKY, a Pe3yabTaT OTIE-

JarTarhb.

Jnst penieHus DaHHOW 3a/1audl ciemyeT 0OeCIeudTh BBOJ MacCHBa 3alld-
celd, PX0-TleYaTh BBEJCHHBIX JAHHBIX, HAKOIUICHHUS CYMMBI I10 Ka)XIOMY IOJIIO
3anucH s GOPMUPOBAHKS UTOTOBOM CTPOKH TAOJHUIIBI M BHIBOJI IIOJIYICHHOTO
pesyabTaTa.

Cxema ajroputma B 001IeM BHJE NpejcTaBieHa Ha puc. 26.1.

Huxe npuBeseH TeKCT IpOrpaMMBlL.

{llens: obpaboTka MaccuBa 3anmcel.

{llepemvennre :

A e e A ey e A ey e A

Summary — Maccue 3anmucet;
plant — crpoxa =zanucwu;

name — HauMeHOBaHME 3aBOIA;
information — ocHoBHHeE cBemeHMNA]
area — myomans 3aBoma;
production — ob6beM NpomyKLMu;

plan — no nnany; fact — daxTuuecku;
person — obciyxXmBapomMil NePCOHAJ,
superior — c BuHCuMM OOpa30BaHMEM;
second — co cpemHuM OBpazOBaHMEM;
note — npuMeuaHue;

N o e e e byl e e eyl e e e
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BriBog
TaOJIULIBI

OGHyeHne
cymMm

Hakxonnenne
CyMM

BriBog
HMTOTOBOM
CTPOKH

Puc. 26.1. Cxema ancopumma obpabomku 3anucei

{ Nmax — makcuManbHOE UMCJIO 3anmcen;}
{ n — BBOAMMOE umcio 3anucen; }
{ 1 — HoMep Texymen zanucwu; }
{ k — napamerp uuxna; ¥
{ s1,s2,s3,s4,S5 — CcymMMBH KOJIOHOK. }
{porpammnuce: Tomybes A.T. }
{Iara: 14 anpena 06 r. }
Program Example;
Const
Nmax=10;
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Tema 26. Maccuewt 3anuceit
Type

plant= record
name:string[5];
information: record

area:integer;
production: record

plan:real;
fact:real
end;
person: record
superior:integer;
second: integer
end
end;
note:string[8]

end;
Var

Summary:array[1. .Nmax] of plant;
i, k, n:integer;
sl, s2, s3:real;
s4, sb:integer;
Begin {Example}
WriteLn(“Beenure xosuuecrteo 3asomos <= 107);
ReadLn(n);
{Beon sanmucen}
for i:=1 to n do
with Summary[i] do
begin
WriteLn(“Beeaure mansHee o ~
Write(“uanvenosauve:”);
ReadLn(Name) ;
with information do
begin

,1,°-M 3aBonme:’);

Write(“zaumvaemas miomans:’);
Read(area);
with production do
begin
WriteLn(“npouseoncreo
Write(® no nmany:’);
Read(plan);
Write(® daxTuueckmu:’);
Read(fact)
end;
with person do
begin

nponykuym’ ) ;
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Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

WriteLn(“uucnennocts nepcoHana’);
Write(® c BocueM ofpazoBaHueM:”);
Read(superior);
Write(“ co cpemuum obpazoBanuem:’);
ReadLn(second)
end
end;
Write(“npumveuanve:’);
ReadLn(note)
end;
{BHBOH 3aroJIoOBKa TaGHMuM}

for k=1 to 80 do
Write(“_");

WritelLn;

WriteLn(“|”,“]”:15, “OcHoBHele cBenmenna®:33,7]7:18,7|7:13);

Write(“]”,”]7:15);

for k=1 to 50 do
Write(“_");

Write(“|”,”]7:13);

WriteLn(“]’, “Hamvenosauwe |”:15, “Inowans |”:10,
?06Bem npomyumn’ 18,77 :4, lepconan’:13,7]|”:6,
*Mpumeuanve |7:13);

Write(“]”,”]7:15,7]7:10);

for k=1 to 40 do
Write(“_%);

Write(“]”,”|7:13);

WriteLn(“]”,“17:15,°]7:10, o mmany |”:11,”daxr:7,7]” 4,
“Bucuee |”:9,cpennee |7:10,7]7:13);

for k=1 to 80 do
Write(*_?);

WritelLn;

{Breon crpox TabBmMUEL}
for i=1 to n do
with Summary[i] do
begin
WriteLn(*] ”,name,” “:12-Length(name),’|’:2,
information.area:8,”|”:2,
information.production.plan:7:1,7|”
information.production.fact:7:1,”|
information.person.superior:7,”|”:2,
information.person.second:8,”]”:2,
note,” “:12-Length(note),’|”);
for k=1 to 80 do
Write(“_”);
Writeln;
{®opMupoBaHue u BHEBOI MTOTOBOM CTPOKU}
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Tema 26. Maccuewt 3anuceit

s1:=0;
s2:=0;
s3:=0;
s4:=0;
s5:=0;

for i=1 to n do
with Summary[i].information do
begin
sl:=sl+area;
s2:=s2+production.plan;
s3:=s3+production.fact;
s4:=s4+person.superior;
s5:=s5+person.second
end;
with Summary[n+1] do
begin
name:="UTOIr0”;
information.area:=sl;
information.production._.plan:=s2;
information.production.fact:=s3;
information.person.superior:=s4;
information.person.second:=s5;
WriteLn(“] ~,name,” “:12-Length(name),”]”:2,s1:8,7|’:2,
s2:7:1,7)7:2,83:7:1,7)7:2,$4:7,7|7:2,55:8,7 | 72,7 | 7:13)
end;
for k=1 to 80 do
Write(“_");
WritelLn;
End. {Example}

3AJIAHUSI

BapuanT 1. OnncaTs MaccuB 3amuceii ¥ TOMECTUTH B HETO CBEJICHHS O He-
CKOJIBKUX KHHUrax. IIpeaycMoTpeTb BO3MOXHOCTH BBIJaud HANUMEHOBAHUS
KHUTH 110 (haMHJIMHU aBTOPA.

Bapuant 2. OprannzoBaTh MacCUB 3alHMCeH, COJEpKaIi HHPOPMAIHIO
0 (hamMuiIMM, UMEHH, OTYECTBE M HOMEpPE Tele(OHa MATH BAIlMX TOBAPHILCH.
ITomecTuTh B MaccuB CBEICHUS O pallOHE NMPOKMBAHUS ATUX TOBApHUIIEH, OII-
pelenuB ero mo nepBbM 2—-3 rudpam tenedoHa.

Bapuant 3. OpraHu3oBaTh MacCHUB 3alUCeH, COAEpKAIIUN WHPOPMAIIUIO
0 pe3ysbTarax CAayu MOCJAEAHEeW cecCuu BaluMu ToBapuiiamu. OnpenenuThb
Y JIOTIOJIHUTH JaHHBIE CPEIHUM OaJITIOM.
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Bapuant 4. OnmcaTh MaccHB 3ammcel, coIepKaIliii aHKeTHBIC JTaHHBIC
(rom, MecsI U JIeHb POKACHUS; TIOJ; MECTO POXKICHHS; HAIIMOHATIBHOCTE) He-
CKOJIBKMX 4esloBeK. BBecTH maHHbIe U pe3yibpTaT oTneyarars. [IpegycMoTpeTs
BO3MOKHOCTH BBIIaYH JAHHBIX 110 BBEIECHHON (aMUIHU.

Bapuant 5. Onmcars MaccuB 3ammceld, KOTOPBIA COAEPKUT WHPOPMAILIUIO
0 HECKOJIbKHX JeTalsX (HauMeHOBaHKe, Macca, TabapuTHBIe pa3Mephl. AIHHA,
[IUpHHA, BBICOTA; MaTepHai). ONpeaennTh MacCy BCeX JIETalei.

Bapuant 6. Onmcats MaccuB 3amuced, comepkamuil mHGopMauo o0
UTOTaxX CJa4d BaMH JK3aMEHAIMOHHBIX CecCHil B HMHCTHUTyTe. OmnpenenuTsb
CpeIHuMiA OaT.

Bapuant 7. OpraHu3oBaTh MacCHB 3aIllUCEH, COIEpKamuii HHPOPMAITUIO
0 MECTe JKHUTENbCTBA HECKOJNBKUX BalMX ToBapuiiei. [IpemycMoTperh BO3-
MOJKHOCTh BBIZIaYH ajpeca 1o BBEICHHOH (GaMunu.

Bapuant 8. Onmcars MacCUB 3alMceii M MOMECTHTh B HETO CBCICHHUS
0 MecTe paboThl U 3aHUMAaEeMOU TOJDKHOCTH Balnx poautenei. OpraHu3oBaTh
BBIJIady TaHHBIX 00 OJTHOM W3 POJUTEICH.

Bapuant 9. Onucars MaccuB 3amuceil ¥ MOMECTHTh B HErO CIIeIyOIIHe
aHKETHBIE JaHHbIe: (haMUIINIO, UMsI, OTYECTBO, 1MOJI, ajgpec (TOpo, yiIuIa, HO-
Mep oMa, HOMEp KBapTHPhI) HECKOIBKHX JKHIBIOB. [IpexycMoTpeTh BO3MOXK-
HOCTb BBIJJaUU CBEJCHUM O JKUJIbIIE 110 BBEIEHHOMY aJIpecy.

Bapuant 10. Onucath MacCHB 3alucei, coaepKaiui HHGOpMAaIIHio O He-
CKOJIbKHMX JICTANSIX: HAMMEHOBAHWE, MaTepuai, radaputhl (AJIMHA, BHICOTA,
mmpuHa), Macca. OnpeeTuTh CPEIHIOI Maccy AETANH.

BapuanT 11. Onmcats 3anuch IpUBEACHHON HIDKE TaOMUIIB, 3aII0THEHHON
JTAaHHBIMH JUTS1 HECKOJIBKHX YETIOBEK.

Csedenus o pabouux

Howmep yexa D. 1. 0.
IIpogheccusn Paszpso Cmaoic

ITpexycMOTpeTh BO3MOXKHOCTD BBIJAYH JAHHBIX IO BBEJCHHON (haMUIHH.

Bapuant 12. Umeetcs nokymeHT B Buzae cupaBku st 10 genosek. Omm-
caTh €ro B BHJIC 3aIKCH 110 ClieaAyIoliel Gpopme:

Compyonux

— Honocnocmo Mecsaunwiii oknao
Damunus Tabenvuwviil HoMep

Hpel[yCMOTpeTL BO3MOX>XHOCTbH BblJa4yu JaHHBIX 110 BBeZ[eHHOﬁ q)aMI/IJ'II/II/I.
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Bapuant 13. CBoaka BEHITIOHEHUS IIaHA COICPIKUT CBEIICHHS: HAMMEHO-
BaHUE M3ACTH, IMUQP, CINHAIIA U3MEPEHNS, TUIaH BBITyCKa, (PaKTHISCKH BbI-
MyIIEHO, OTKJIIOHEHHE OT IuiaHa (MepeBbIMOIHEHNE, HEIOBBINONHEHNE). Onu-
caTh W 3alOJHUTH 3aIHCh I IATH MO3UIMKA cBOAkH. [IpemycMorpers BO3-
MOYXHOCTh BBIJIa4UM JAHHBIX 110 BBEJICHHOMY HAMMEHOBAHUIO U3JIEIHS.

BapI/IaHT 14. Onucare U 3al0JHUTE 3aIIUCh JJId CBOAKHU O BBINOJHCHHUU
IJIaHa BBIITYCKAa MPOAYKIUHN IJISI HCCKOJBbKHUX HAaMMEHOBAHUM II0 CJ'ICI[yK)IIIGﬁ

¢dopme:

IInan svinycka

Ne | Haumeno- Eounuya
Hlughp no Kkeapmanam
nin eanue usMepenus Bcezo
| In|u \Y,

HpeHyCMOTpeTI) BO3MOXXHOCTb BbLJIaYW OAaHHBIX IO BBCJIACHHOMY HaUME-
HOBAHHIO U3ICIINA.

BapuanT 15. Omucath U 3alIOTHHUTH 3aIHUCh IS OMMCAHUS CIICTYIOIIETO
JIOKYMEHTa.:

Hneenmapnas eedomocms

Ao HHGeH'v Hama Ip ux?c)- Konu- Eounuya
/ mapnslu Holut yecmeo usMepeHus
nin HoMep Yucno | Mecay | oo HoMep il

IIpeaycMoTpeTs BO3MOXHOCTh BBIIAYM JAHHBIX 110 BBEJICHHOMY HHBEH-
TapHOMY HOMEPY H3JeIHsl.

Bapuant 16. BemoMocTh cnaun SK3aMeHa COACPKUT CICIyroIue rpadsor:
HOMEpP TIO TOPSJKY, GaMIIus CTYJCHTa, HOMEP 3a4eTHONW KHWXKKH, OIICHKA
(Heya., Yuosi., Xop., Oti.). Onucare U 3amojiHUTh 3aMUCh JUIS CTYJICHTOB
rpynnsl. [Torcuurars NpoOUEHT yCIEBAEMOCTH.

Bapmanr 17. Tabnuma comepXUT pe3ynbTaThl CIIOPTHUBHBIX COPEBHOBA-
Huii: @. U. O., Bpems Ha 100 M, Bpemst Ha 1 kM, NPBDKOK B BBICOTY, IPBIKOK
B JIMHY. Omnucarth U 3aI0JIHUTH 3aIKUCh JJIA IEeCTU CIIOPTCMEHOB. OHpe}IeHI/ITB
JIYYIIIEero CIIOPTCMEHaA 110 KaXK/IOMy BHJIy CIOpTa.

Bapuanr 18. Ilycts umeercst Tabnuna ¢GyTOONBEHOTO YeMITHOHATA, COJep-
XKalas pe3ynbTaTel UTP MEXAy N KoMaHnamu. Onncars TabiIMIly B BUJIE Mac-
CHBa 3aIMCEH M COCTABUThH MPOTPAMMY IOJICUETA KOJINYECTBA OYKOB, HAOpaH-
HBIX KaXXJIOM KOMaHJI0M.
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Bapnanr 19. TaGenb ycrmeBaeMOCTH TPYIIIBI CTY/AEHTOB COJICPXKUT Cie-
JYIOIINE CBEICHHS. HOMEP IO MOPSIKY, (haMIINIO, UM, OTYECTBO CTYICHTA,
OLICHKH MO K&XIOMY 3K3aMeHy. Omnmcarh €ro B BHJIE MaccuBa 3alucel U CO-
CTaBUTH MPOTPAMMYy ONPECICHUS KOJINIECTBA OTIIMYHUKOB B IPYIIIIE.

Bapuanr 20. [Ins 3aganus 19 coctaBuTh NporpaMmy BbIJIaU OLEHOK CTY-
JICHTOB TPYIIIBI IO JIIOOOMY 9K3aMEHY CECCHH.

Bapuanr 21. [{ns 3aganus 19 cocraBuTh nporpammy Bbigauu hamuiuii
CTYIICHTOB, UMCIOIIHX 33/I0JDKCHHOCTD XOTs OBI 110 OZTHOMY IIPEAMETY.

Bapuant 22. JIns 3aganus 19 coctaBuTh IporpaMMy ONpEACICHHS «Kade-
CTBa» YCIIEBACMOCTH, T. €. NPOICHT CTYJCHTOB, CIABIIMX BCE IK3aMCHBI Ha 5
u 4.

Bapuanr 23. J{ns 3aganus 19 coctaBuTh nporpaMmy Onpe/esicHus] Ha3Ba-
HUS TIpeIMeTa, KOTOPBI OBUT CAaH JIydIle BCero.

Bapuantr 24. Omnucath MacCuUB 3amluced, CoIepamuil WHPOPMAIUIO
0 BHEIIHOCTH JIFOJICH, TaKylo, Kak IIOJ, pOCT, BEC, IBET BOJIOC W iia3. Hamm-
caTh IMPOrpaMMYy, BELIAIONIYIO (DaMILTHIO YEJIOBEKA C YKa3aHHBIMH PUMETAMHU.

Bapuanr 25. [lns 3amanus 24 HamicaTb IPOrpamMMy, BBIIAIOIIYIO CIHCOK
JIIOJIEN C YKa3aHHOU IIPUMETOM.
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Tema 27. PANJIBI
MNOCJIEJOBATEJIBHOT'O JOCTYIIA

ITPUMEP COCTABJIEHUS TIPOT'PAMMBI

B kavecTBe nprMepa paccMOTPUM 3ajiady CO3aHMs U BbIBOjA (aiina.

st aTOoro HeoO6xoaMMO co3nath (aiis, BHECTH B HETO JIaHHBIE C KJIaBHa-
TYpPBI U 3aTEM BBIBECTH COJEPKMMOE (hailiia yepes MpUHTep Ha OyMasKHBIH HO-
curenb. Cxema anropurMa npejcraBieHa na puc. 27.1.

®
Co3zmanne
¢aiina F

Puc. 27.1. Cxema ancopumma gpopmuposanus u nevamu gaiia

IIporpamma xe OyIeT UMeTh CIIeAYIOMINIA BHI:

{Uens: dopmmpomaHue Qaiisia ¥ BEIBOI €TI0
Ha Nneyars-

{Ilporpammmcr: Ounmu C.T.

{fara namucanua: 21 anpesna 2006 r.

e e P

Program Pr;
Uses printer;
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Var
a:treal; {npomexyrounas nepevenHas }
f:file of real; {coznaBaemrnt Qaiin }
i:integer; {cuerunx smemenToOB 3}
n:integer; {uncno snemenTor Odaiina 3}
Begin {pr}
{coznanue odanna}
Assign(F,”li.lab”); {opwucsours mma li.lab }
Rewrite(f); {cozmary dain Ha mucke }
WriteLn(“Beenure mnuuy danna Nn’);
ReadLn(n);
for i:=1 to n do
begin
WriteLn(“Beenure”,i:3,7-i1 snemMent danna“);
ReadLn(a); {BBecTu snemeHtT 3}
Write(f,a); {zanucarc snemenr B dain }
end;
Close(T); {zaxpurs dain 3}
{urenue u neuvaTp coszmaHHOTO Oaiia}
WriteLn(lIst, ’cosnannent darin’);
Reset (F); {ycraHoBuTs yxaszarens B Hauayo oanna}
for i:=1 to n do
begin
Read(f,a);
WriteLn(Ist,i:3,” -1 snemenT =°,a);
end
End. {pr}
3AJAHUS

Bapuanr 1. ChopmupoBarts ¢aiin nocnenoBateabHocTH 15 yucen, B KOTO-
POH KaXK/IbIi i-ii KOMIIOHEHT ONpeessieTcs: 1Mo hopMyJie

sin(in/8), eciui<8;

4cos(i(mt+1)/5), ecnui>8.

OnpenesuTh KOJMYECTBO MOJOXKUTEIBHBIX 3HAYCHHH, COJEpIKAIINXCS
B chopMHUpOBaHHOM (aiiie.

Bapnanr 2. ChopmupoBarts ¢aiin nocnenosarensaocty 20 grcern, B KOTO-
PO KaXKIbIH i-if KOMIIOHEHT OTPEIENsIeTCs o (hopMyIie

B sin(in/8), eciui<8;
~ |4cos(i(n+1)/5), ecnui>8.
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Tema 27. @aiinvl nocredosamenbHo20 00Cmyna

OmnpenenuTh KOJIMYECTBO OTPHUIATENBHBIX 3HAYCHUH, COJIEpIKAIINXCS
B copMHpOBaHHOM (haiire.

Bapuant 3. ChopmupoBath (Gaiii U3 3HAYCHUH CITyJaHbIX BEIUYHH:
0.324, 0.524, 0.789, 0.556, 0.761, 0.248, 0.345, 0.911, 0.216.

OHpe[[eJ'H/ITL JIISL TAaHHOW TI0CJIe/IOBATEILHOCTH cpeaHee apI/I(i)MeTI/I‘IeCKOC
KOMIIOHCHTOB, 3HAYCHHA KOTOPBIX MCHBIIIC 0.5.

Bapmuanrt 4. ChopmupoBats ¢aiii 3 3HAUCHHN CITyJaifHBIX BETHYHH:
0.324, 0.524, 0.789, 0.556, 0.761, 0.248, 0.345, 0.911, 0.216.

Omnpenenuts s JAHHOW TMOCIENOBATENILHOCTH CYMMY KOMIIOHEHTOB,
3Ha4YeHHs KOTOpbIX Oosbie 0.5.

Bapuant 5. ChopmupoBats daiin, comepxaniuii (haMHINH HECKOJIBKHX
cTyzeHToB. Jl00aBUTH K moitydeHHOMY (ailiry hamuiny emte 2—3 CTYAECHTOB.

Bapuant 6. 3amucate B daitn onenku (B 6anmiax), MOJyYeHHBIC HEKOTO-
pPBIM CTYJIEHTOM Ha JK3aMeHax B TeueHHe Bcex ceccuil. J[0OaBuTh B Hauaio
(baif'ma OLICHKH, IMOJYUCHHBIC Ha BCTYIIUTECIIbHBIX DK3aMCHax.

Bapuanr 7. 3anucats B daiin orenku (B 0aniax), mojgy4eHHbIE HEKOTO-
PBIM CTYJICHTOM Ha 9K3aMEHAaX B TEYCHUE BCEX CECCHI, U ONPEIEIUTh CPEAHUIA
Oa.

Bapuant 8. ChopmupoBats fBa ¢aiiia. B omuH U3 HUX TOMECTUTH (hamu-
JIUM TISITH BAaIlUX 3HAKOMEBIX, a B JPYroi — HoMepa ux TenedoHoB. COCTaBUTH
porpamMmy, KOTopast 1o (p)aMUJIMK Ballero 3HAKOMOTO OINpE/essieT HOMEp ero
Tenedona.

Bapuanr 9. ChopmupoBats 1Ba ¢aiiia. B onun U3 HUX MoMecTuTh Gamu-
JIMM TISATH BalllMX 3HAKOMBIX, a B APYroil — HoMmepa ux TeiedonoB. CocTaBUTh
nporpamMmy, KOTopas 1o HOMepy Tesie()OoHa Ballero 3HaKOMOT'O OIpeessieT
ero (haMHIHIO.

Bapuant 10. ChopmupoBats (aiin, KOMIOHEHTH KOTOPOTO SIBIISIOTCS 3a-
MMUCSIMH, COACPKAIIUMHI HHPOpManuio o dhamunuu U gare poxkaeHus 10 Ba-
mux ToBapuileid. COCTaBUTh MpOrpaMMy ONpeNeNeHHUs IaThl POXKICHHUSA IO
(bamMrTHH BaIlero TOBAPHIIA.

Bapuant 11. CopmupoBarhb (aiiin, KOMIOHEHTB KOTOPOTO SIBIISIFOTCS 3a-
MHUCSMH, colepKamumu uHpopManuoo o dhamuwinu u aare poxaeHus 10 Ba-
mux ToBapuineil. CocTaBUTh MporpaMmy onpejesieHus: paMuIuKe Baliero To-
BapHIIa 110 JaTe er0 POXKICHHS.
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Bapnanr 12. ChopmupoBars ¢aii, cocTOSIMNI U3 MATH 3amicel, Kaxaas
U3 KOTOPBIX MMEET BHI. MapKa aBTOMOOWIs, rocHoMep. [lo rocHOMepy aBTo-
MOOWJISL OTIPEIEIUTD €T0 MapKYy.

Bapuanr 13. ChopmupoBarh ¢aiis, coCTOSIMINN U3 MATH 3aicel, Kaxaas
U3 KOTOPBIX COJAEPKHUT (PaMUIIUIO JFOOMMOro BaMH aKTepa U Ha3zBaHHE (QHIIb-
Ma, B KOTOpOM OH cHuMaicsi. COCTaBUTh NPOrpaMMy OIPEAEIeHHUs] Ha3BaHUs
¢upMa 1o paMIITNK aKTepa, KOTOPBIH B HEM CHUMAJICS.

BapuanT 14. CopmupoBaTh ¢aiii, COCTOSAIIMIA U3 MATH 3alHCeH, Kaxaas
U3 KOTOPBIX COACPKHUT (PaMUIIUIO JFOOMMOro BaMH akTepa U Ha3BaHue (QHIIb-
Ma, B KOTOpOM OH cHuMaicsi. CocTaBUTh MPOrpaMMy orpezesieHus Gamunun
aKTepa Mo Ha3BaHHIO (UIIbMa, B KOTOPOM OH CHHUMAJICS.

Bapunanr 15. CdopmupoBats ¢aiia, KOMIOHEHTAMH KOTOPOTO SIBIISIOTCS
JICWCTBUTENILHBIEC 3HAUCHNUS, BEIYHCIIIEMBIE 110 (hopMyIie

. . in
a =(i+1)?%sin—,
i =(+1) 0

e | — HoMep KOMIIOHEHTa (aiiia.
OnpenenuTh, CKOJIBKO B MOIXYYeHHOM (haillie COJCPKHUTCS TOJIOKHUTEIb-
HBIX 3HAUCHHUH.

Bapuant 16. ChopmupoBats (aiis, KOMHOHEHTAMHU KOTOPOTO SIBIISIOTCS
JEeHCTBUTEINILHBIC 3HAUCHHUS, BBIYUCIIAEMBIE 110 HopMyIre

. . im
a =(i+1)%sin—,
i =(+1) 10

rjie | — HoMep KOMIIOHEHTa (aiiia.
OrnpenenuTh, CKOIBKO B MOJyYEHHOM (aiiie COAePKUTCS OTPUIATETbHBIX
3HAYCHHH.

Bapuanr 17. CdhopmupoBars (aiinm menbix dymcen. BeiBecTn Ha 3KpaH
TOJILKO T€ KOMIIOHEHTHI (paiiyia, 3Ha4eHHs KOTOPBIX Jiekar B nHTepBaie ot 0
1o 25.

Bapuanr 18. ChopmupoBars ¢aiin menbix uucen. BeiBectn Ha 3kpaH
TOJIBKO YETHBIC 3HAYCHUS KOMIIOHEHTOB (aiina.

Bapuanr 19. Cdopmuposats ¢aiii, KOMIOHEHTAMH KOTOPOTO SIBIISIFOTCS
Ha3BaHUS HECKOJBKHUX TPOJUICHOYCHBIX OCTAHOBOK 110 HEKOTOPOMY MapIIPYTY.
Jlo6aBuTh B KoHel| (haiiia Ha3BaHUs elle HECKOJbKUX OCTAHOBOK JIAHHOTO
MapuipyTa.
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Bapuant 20. ChopmupoBath ¢aiii, 31eMeHTaMH KOTOPOTO SIBIISIIOTCS 3HA-
yeHus GpyHkuuu y = sin(X;) + 2cos(x;) B Toukax X = (0.1, 0.2, 0.25, 0.33, 1.78,
2.05, 2.23). OnpeenmiTh KOMITOHEHT (haiiina, IMEFOIIHA MIHUMATLHOE 3HAUCHHE.

Bapuanr 21. CdopmupoBats aiil, aeMeHTaMi KOTOPOTO SIBJISIFOTCS 3Ha-
gyeHus GyHkuuu y = Sin(X;) + 2cos(x;) B Toukax X = (0.1, 0.2, 0.25, 0.33, 1.78,
2.05, 2.23). OnpenenuTh KOMIIOHEHT (aiina, NMEIOIIHiI MAaKCHMAIBLHOE 3HAYCHHUE.

Bapuanr 22. Cdopmuposars (aitn menbix 4ducen. BeiBecTw Ha 3KpaH
TOJIBKO HEUETHBIC 3HAYCHHSI KOMIOHEHTOB (haiiia.

Bapuanr 23. 3anucate B ¢aiia oneHku (B 6ayiax), Mojgy4eHHbIE CTyAEH-
TaMU TPYIIIBI 0 HEKOTOPOMY IPEAMETY, ¥ ONPEACIUTh CPEIHUIN Oa.

Bapuant 24. 3anmcarts B (aiin oreHkd (B 6ayuiax), MOMyYIEHHBIC CTYICH-
TaMH IPYIIIBI [I0 HEKOTOPOMY TIPEIMETY, H ONPEAEIIHTD MPOLICHT YCIEBAEMOCTH.

Bapuanr 25. 3amnucate B ¢aiin oneHku (B 6ayiax), Mojgy4eHHbIE CTYAEH-
TaMU TPYIIEI IO HEKOTOPOMY TPEAMETY, W BBIJATh CIIUCOK CTYJCHTOB, MOIY-
YHBIIUX OLIEHKY OTIMIHO.
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ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

WX npuMeHeHre paccCMOTPHM Ha MpUMepe NMPOrpaMMBbl, KOTOpasi B MHTe-
PaKTHBHOM (IHaIOrOBOM) peKUMe OOECIIEUMBACT BBIIOIHEHUE ICUCTBHI MO-
CO3/IaHHMIO, PACIIMPEHHUIO U BBIBOJLY TEKCTOBOIO (aiina.

AJNTOpPUTM OCHOBHOM ITpOrpaMMBbl IprBeJieH Ha puc. 28.1.

Hauano

»
Lot

Her

Ha

BriBox
MEHIO

k
4
2 3
Cosna- BriBox Pacum- Brixon
HHUE peHue

Puc. 28.1. Cxema ancopumma ocHo8HOU NPOSPAMMbL
0bpabomku mekcmoguvix (haiinos

st Toro 4ToOBI UMETH BO3MOXKHOCTH MHOTOKPATHO BBIITOJIHATH Pa3iIHy-
HBIE AeHCTBUS 1O 00paboTke (hailyioB, B mporpaMMe OpraHM30BaH OeCcKoHeu-
HbUI YUK, BBIXOJ N3 KOTOPOTo oOecredmBaeTCsl MPOLEAypOl NpephIBaHUS
IporpamMMbl. B BEIBOIMMOM B Hadalle Kak/I0Tro IIara IuKjia HeOOJIbIIOM MEHIO
MpeJyIaraeTcsi BEIOpaTh pekuM paboThl ¢ GaiiiioM W B 3aBUCUMOCTH OT 3Haye-
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Tema 28. Texcmogvle ¢hatino

HUS BBEJICHHO MepeMeHHOM K OCYNIECTBIISETCS CO3/IaHUE, BBIBOJ MM PACIIH-
penue ¢aitna. CxeMbl aITOPUTMOB YKa3aHHBIX HPOLICAYP JaHbl Ha prc. 28.2.

Ipouenypa IIpouenypa TIpouenypa
BbIBOJIA pacuMpeHus CO31aHus
Obrt(stro) Rasht(stro) Sozdt(stro)
OTkphITHE OTkpbITHE OTkpbITHE
¢aiina stro aiina stro ¢aiina stro

<G>
(paniia
€T

H

A A

3anuch 3akpbiTHE 3anuch 3akpbiTHE
SB aiin daitna S B aiin tbaiina

N L 1

\ 4
Rasht(stro)

Briso g

Obrt(stro)

Puc. 28.2. Cxemul aneopummos npoyedyp obpabomxu ¢aiinos

Sozdt(stro)

[Iporpamma umeer cieayromuil BUA

{MeTon: obpaboTka TeKCTOBEX (ansos
{IporpammucT: Crapxosa T-B.
{Iara nanmcauma: 28 amnpena 2006 r.
_{**iﬁk**iﬁk**iﬁk**iﬁk**iﬁk***ﬂnk**iﬂk**iﬁk***ﬂnk***
Program TextFiles;
Uses
Crt;
Type
Dlina=string[60];

{ }
{fporpamma: TextFiles. }
{llens: coszmanMe, pacmMpeHMe U BEBOI }
{ TEKCTOBHIX (Qamios. ¥
{Onmncanne napameTpoB U NepPEeMEeHHEIX: }
{ NpUBEINEeHH B pasmejie ONMCAaHUSA }
{ NepEeMEeHHEIX - }
{Tpebyemeie nomnporpamme: }
{ obrt — npouenypa BmBOma bdaiia; }
{ rasht — npouenypa pacumupenus danna; }
{ sozdt — npouenypa cosmaHua bdaiina. }

}

}

}

}
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Var
Ft:text; {dainoBas nepemennas 3}
S:Dlina; {mpomexyTouHas nepeMeHHas }
Rej :char; {cenexTop pexuma }
FileName:string[14]; {wma odaina 3}

{npouenypa urenus u BHBOmA OQaiina}
Procedure obrt(Var stro:text);
Begin {obrt}
Write(“mva BeBOmMMOTO Oata:’);
ReadLn(FileName);
Assign(stro,FileName);
{$1-}
Reset(stro);
if I0Result <> 0
then
begin
WriteLn(“oain “,FileName, “ ne cymectsyer’);
Exit
end;
{51+}
while not SeekEof(stro) do
begin
ReadLn(stro,Ss);
WritelLn(s)
end;
End; {obrt}
{npouenypa pacumpenus oarna}
Procedure rasht(Var stro:text);
Begin {rasht}
repeat
WriteLn(“uma pacumpsemoro daitna’);
ReadLn(FileName);
Assign(stro,FileName);
{s1-}
Append(stro)
{$1+}
until I10Result=0;
while true do
begin
WriteLn(“BBemure crpoky’);
ReadLn(s);
if s=“zzz7;
then
begin
Close(stro);
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Exit
end;
WriteLn(stro,s)
end
End;{rasht}
{npouenypa cosnanua danna}
Procedure sozdt(Var stro:text);
Begin {sozdt}
WriteLn(“uma cosmaeaemoro daia’);
ReadLn(FileName);
Assign(stro,FileName);
Rewrite(stro);
while true do
begin
WriteLn(“Beemure crpoky (ZZZ — oxoHuanue BBOIA)”);
ReadLn(s);
if s=“zzz~
then
begin
Close(stro);
Exit
end;
WriteLn(stro,s)
end
end; {sozdt}
{ocnoBHasa nporpamma}
Begin {TextFiles}
while true do
begin
ClrScr;
WriteLn(“yxaxure pexum’”);
WriteLn(“1l: Cozmanue TexkcTosoro damna’);
WriteLn(“2: Bmreonm rexcrosoro datna’);
WriteLn(“3: Pacumpenme TexkcrToBOTO daina’);
WriteLn(“4: Bexonm m3s nporpamme’);
ReadLn(rej);
WritelLn;
case rej of
“1” : sozdt(Ft);
27 - obrt(Ft);
“3” : rasht(Ft);

“4” : halt;
else
WriteLn (“nosropure BBOI HOMepa’);
end;
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WriteLn(“nona nponmomxeums HaxvuTe “Enter”?”);
ReadLn
end;
End. {TextFiles}.

B nporpamme uCronb30BaHbl CTaHIAPTHBIE CPEICTBA 00PaOOTKH TEKCTO-
BeIX (aitnoB. Hammpumep, mpouenypa Append(f,) oTkpsiBaeT n ycraHaBauBaet
yKa3zarelb Ha Mapkep KoHua ¢aiina. Mcnonbszyercst Tonpko aist jpo0GaBieHus
9JIEMEHTOB B TEKCTOBBIH (haiii.

Berpoennas ¢yukims |OResult Tuna Integer nosBosisier onpeaeuTs mo-
MBITKY MHUIUHPOBATH YTEHHUE M3 HECYNIECTBYIOIIETo (aiia WiTH JIOrH4ecKoro
ycrpoiictBa prn. B mporpamme ¢ynkuust IOResult mo3Bosnsier onpenenurs,
CYILECTBYET HIM HE CYIIECTBYET (ai.

Jlornueckast dpyuxuust SeekEof(f,) mpomyckaer Bce mpobensl, 3Haku Taby-
JSIIUM ¥ MapKepbl KOHIIA CTPOKH J0 MapKepa KOHIa (aiia WK A0 MepBOro
3HAYaIlero CMMBOJIA ¥ BO3BpAIlaeT 3HaueHHe TrUe, eciu MapKep OOHapyKeH.
Amnanornuno norudeckas ¢yukius SeekKEoln(f,) Bosspaimaer 3nauenue True,
ecau oOHapyKeH Mapkep KoHia cTpoku. Eciu aprymenrt f, e 3aman, To ¢pyHk-
LSt IPOBEPsIET CTaHIapTHBIN daiin Input.

IMpoueaypa EXit ocymiecTBiseT HeMEUIEHHBIM BBIXOJ] W3 HCIOIHIEMOMN
npoueaypsl Wid (QYHKIMH B BBI3BIBAOIIYIO MpOrpamMMy. BbI30B Hpoueayps!
EXit B 0cHOBHOI1 mporpaMme MpUBOAMT K OCTAaHOBY MPOTPaMMBI.

[Mponenypa Halt Takxe npekpariaet UCIOMHEHHE IPOrPaMMEL, HO B HEKO-
TOPBIX CIIyYasX IT03BOJISET HCIIONb30BATh KOJ| 3aBEPILCHUS B aJbHEHUIICM.

IMponienypa CIrScr Bxoaut B coctas BHemmHero Moxyis Crt u cTaHOBHUTCS
JOCTYITHOH TOJNBKO MOCIie 00BsIBICHHS B IpeioxkeHHH USES, KOTOpoe OTKPHI-
BaeT Tekct nporpammsl. [Iponexypa ClrScr B paccmarprBaeMoM mpuMepe Hc-
MOJTB3YETCS TS OYMCTKH 3KPaHa AUCIUIES Mepe]] BBIBOJIOM MEHIO PEKHMOB.

3ATAHUS
Bapuant 1. OmnpenenuTs, SIBISETCS JIM MOCIEIOBATEIIEHOCTE CUMBOJIOB,
HAXO/AIIasICA B TEKCTOBOM (aiine, HnICHTU(HUKATOPOM.

Bapuanr 2. [loacuutaTh KOJHMYECTBO CIABOCHHBIX CHUMBOJIOB 'cC', 'HH', TUT'
B TEKCTE, PACIOJI0KEHHOM B TEKCTOBOM (haiie.

Bapuanr 3. Pa30outh npou3BOJBHBIA TEKCT, Haxonsmuiics B (aiine, Ha
CTPOKH ompeneneHHoN minuHblL. Ilpu mepeHoce ciioBa MpeayCMOTPETh BBIBOJ
neduca.

BapuanT 4. IToacunTtarts YKCIO CJIOB B MPESUIOKCHHUH, 3alHCAHHOM B TEK-
cToBoM (aiirne.
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Bapuanr 5. Haiiti B TekcToBOM (haiie camoe JUIMHHOE U CaMO€ KOPOTKOE
CJIOBO.

BapuanT 6. 13 cTpoku, pacrioioKeHHOH B TEKCTOBOM (haiisie, HCKIIOYHUTh
BCE CUMBOJIBI, BXOJISIIIIME B Hee OoJiee 0JTHOTO pasa.

Bapuanr 7. [IpoBepuTh, NPaBHILHO JIM PacCTaBICHBI B TEKCTE, PACIOIIO-
JKEHHOM B TEKCTOBOM (paiine, KpyTipie CKOOKH.

Bapuaut 8. B mociemoBaTebHOCTH CHMBOJIOB, 3aaHHOH B TEKCTOBOM

(aiine, moacuuTaTh 00IIEE KOIMYECTBO CHMBOJIOB '+, '—', ™",

BapI/IaHT 9. CinoBa TCKCTA, PACIIOJIOKEHHOI'0 B TCKCTOBOM q)ai/'me, BBIBCCTHU
Ha 5KpaH B BUJE CTPOKH U B BUIIE cToI0MKa.

Bapuant 10. B TexcToBOM (haiinie, B IpeaIoKeHHH, COACPIKAIIIEM HE Me-
HEe JIBYX CIIOB, TOMCHITh MECTaMH TIEPBOE U MOCIICIHEE CIOBO.

Bapuanr 11. B TekcroBoMm ¢aiine 1Be cTpoku Tekcra. Heodxoaumo chop-
MHPOBATh TPETHIO CTPOKY, COCTOSIIYIO M3 CHMBOJIOB, BXOISAIINX OJHOBpE-
MEHHO B 00€ HCXOHBIE CTPOKH, M JOMUCATh €€ B TEKCTOBBIH (haill.

Bapuant 12. OTKOppeKTHpPOBaTh TEKCT, PACIOJIOKEHHBIH B TEKCTOBOM
(haiine, 3aMEHUB B HEM BCE BXOK/ICHHS OJJHOH OYKBBI Ha JIPYTYIO.

Bapuanr 13. IlepemucaTh TEeKCTOBBIH (aiiil TakuM 00pa3oM, 4ToOBI Bce
CJIOBA HCXOIHOTO TEKCTa OBUIN MEPEBEPHYTHI.

Bapuant 14. B npou3BoibHBINA TEKCTOBBIN (haiiin [00aBUTH B KOHEI] Iep-
BOE U TPEThE CIIOBO U3 UCXOAHOTO TEKCTA.

Bapuant 15. B npon3BoibHBIA TEKCTOBBIHN (paiin 706aBUTH B KOHEI CBOIO
bammuio.

BapuanT 16. B ricxoqHOM TekcTOBOM (paiiie X 3aMEHUTH BCE BXOMKICHUS
MOJICTPOKH P Ha moacTpoky Q.

Bapuanr 17. Jlns 3agaHHOTO CHMBOJIA OIIPENENNTH, CKOJIBKO pa3 OH
BCTPEYAETCs BO BBEJCHHOM TEKCTE (haiina.

Bapuanr 18. 13 Tekcra, pacmosnoXeHHOTo B (aiiie, UCKIIOYUTD TPYTIIBI
CHUMBOJIOB, PacIIOJIOKEHHBIX MEX/Y KPYTJIbIMUA CKOOKaMH.

Bapuanr 19. 13 TekcTa, pacnoynoxeHHoro B (aiiie, HCKIIOYUTh OAHOOYK-
BEHHBIE CIIOBA. Pe3ymbTar 3anmcath B Ipyrou (aii.

Bapuanr 20. U3 Tekcra, pacrojiokeHHOTO B (aiine, yIaauTh JIUIIHHE
poOeITBl, pa3/ielIsIoIIne CII0BaA.
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BapuanT 21. BeiscHUTB, BEpHO JIH, YTO CPEIN CHMBOJIOB CTPOKH IPOU3-
BOJIGHOM JJTMHBI, PACIIOIOKEHHOH B (paiijie, UMEIOTCS BCE CHMBOITBI, BXOSAIIIEC
B cioBo JIEHbD.

Bapuant 22. []is kaka0oro U3 CJIOB MPEATI0KESHUS, PACIOI0KEHHOTO B OJ1-
HOM TEKCTOBOM (haiiyie, yka3aTh, CKOJIbKO pa3 OHO BCTPEUAETCS B MPEIIONKE-
HUH, PACIIOJIOKCHHOM B IPYrOM TEKCTOBOM (haiie.

Bapuanr 23. B npou3BOJIbHOM TEKCTOBOM (haiifie HCKIIOUYHTH MEPBOE
Y TIOCJIEIHEE CIIOBO.

Bapuanr 24. Onpenenutb, MOKHO JIM M3 CHMBOJIOB 33JJaHHOW B (aiiie
CTPOKH COCTaBUTH Bally (haMHUIUIO.

Bapuanr 25. I3 npou3BOIBHON MOCIEAOBATEIILHOCTH CHMBOJIOB, PacIio-
JIOXKEHHOH B TEKCTOBOM (haiijie, HCKIIOYUTh CIICIHAIbHBIE CHMBOJIBL.
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Tema 29. ®AWJIBI IPOU3BOJIBHOI'O JOCTYIIA

ITPUMEP COCTABJIEHMS ITPOT'PAMMBI

ITycTtb HE0OX0OANMO COCTaBUTH MPOTPAMMY, UCTIONB3YS (haiin 3ammceit. 3a-
naHue GOopMyJIUPYETCs CIEAYIOINM 00pa3oM: I KaKIOro CTy/ASHTa yKa3a-
HBI (hamMuTus U oneHKH (B Oayuiax), MOJyYeHHbBIC HA SK3aMEHaX IO IISITH JUC-
muminHaM. TpeOyeTcsi BBIYMCIUTD CPEAHUI 0ai Juls KaXJIoro CTyJIeHTa U
YIOPSIOYUTh CIIUCOK CTYJICHTOB 110 YOBIBAHHIO CPEIHEro Oaa.

Jist pemieHnst aHHOW 3aauv HEOOXOIMMO
BHauayle co3narh (aiyl, KOMIIOHEHTaMH KOTOPOTO
ABJIAIOTCA 3aIIUCH, COZIEPIKaIle TAKUE CBEIACHUS O

KaXX10M CTYACHTEC, Kak (I)aMI/IJ'II/IH, OLICHKH, IOJIYy- Co3znanue
YCHHBIC Ha S5K3aMCHaxX, H Cpe,I[HI/Iﬁ Oamn ceccun haiina

(puc. 29.1). 3ateM B 1MKIE MPOU3BOAUTCSA BBOJ
Ka)/JI0T0 KOMIIOHEHTa 3alUCH C KJIaBUATYPBI U 3a- BBox
MTUCH B (aiiyl, BRIYUCICHNUE CPEIHEro Oajuia ceccun daiina

JJI KQOKI0ro CTyA€HTa IMyTEM YTCHUSA COOTBETCT-

ByIOIIEH 3amucu u3 (Qaiiyia, CyMMHPOBaHHEM Oa- Beruncrenne
CITHECT O

JIOB Ha K&XJIOM 3K3aMEHE U JICJICHHEM TOy4eH- °p6‘,fma

HOH CyMMBI Ha YKCJIO 3K3aMEHOB. BHOBBL moIy- "

YeHHAsl 3alKCh C 3AMOJHEHHBIM IOJEM CPEIHEro Copmposxa

Oanta 1oKHA OBITH MOMENICHA Ha TPEKHEE MECTO dbathna

B (paiime. TIOCKONBKY TIPH YTEHWH WM 3alliCH

KOMIIOHEHTOB (paifiiia MpOUCXOAUT CIOBHT yKaszaTe- Boison

ns adima Ha ciemyromuil KOMITIOHEHT, TO TIEepes

3aMUChI0 CPOPMUPOBAHHOTO KOMITOHEHTa B (hailn
yKkazatenb (Qaiia HeoOXOAWMO BO3BPAaTHTH Ha
NPeIBIIYIIYEO TO3ULHUIO € MIOMOIIBIO IPOLSTYPHI

Seek(<paitnosas nepemenHas>, Puc. 29.1. Obobwennas
<HOMEp KOMIIOHEHTa>) cxema aneopumma

CopTHpoBKa (aiina IpoU3BOJUTCS TOYHO TaK XK€, KaK U COPTHPOBKA OJ1-
HOMepHOoro MaccuBa (cMm. mpumepsl 17.2 u 20.2). OgHAKO MpH COPTUPOBKE
KOMITOHEHTOB (haiiia repes oOpamieHneM K Kak0My KOMIIOHEHTY HEO0O0XOH-
MO YCTaHaBIHMBAaTh yKa3arelb (aiiia ¢ HOMOMIBIO MpoLeaypbl Seek B mo3u-
IO, COOTBETCTBYIOIIYI0 HOMEpY KOMIIOHeHTa. [Ipomenypa BbIBOJa KOMIIO-
HEeHTOB (haifyla NPUHIMNHAIBLHO HE OTIMYAETCS OT COOTBETCTBYIOLIEH Ipolie-
Iypel TPEIbIIyLIero IpuMepa, 3a HCKIIOYEHHEM TOro, 4ro B Hed He
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MIPOBEPSICTCS CyIIECTBOBaHME (paiiia, TaK Kak €ro BBEIBOJ BCEraa MPOU3BOIUT-
CsI TOJIBKO IIOCJIE €r0 CO3IaHHs
Torma mporpamma OyIeT UMETh CICAYIONTIA BU;:

{lUens: onpenmenenue cpemHero Hajula U COPTUPOBKA -
{Omncanne napameTpoB U NEpPEeMEHHEIX :
stud — Tun sanmucu;
fam — pammma crymeHTa;
bl, b2, b3, b4, b5 — ouesnxu Ha sk3aMeHax;
sb — cpenuuit Gann ceccun;
FI — Qartnoeent Twum;
thbl — ¢arin Tabensa ycnesaeMocTM TPYIIH;
t, y — BCIIOMOT'aTeJIbHBEIE IIE€EPEMEHHBIE THUIla
KOMIIOHEHTOB Odarnia;
m — nauHa oGania,
i, J] — napaMeTpH LMKJIOB;
k, r — BcnomMoTraTesbHHE [IepeMeHHEHE .
{lonnporpamma :
{ OutFile — npouenypa BuBOma oatina.
{MeTon: obpaborka GarsoB METOHOM MNPAMOTO
{ IoCTymna-
{llporpammucT: UYepemyxun B.H.
{dara nanucanma: 12 masa 2006 r.
Program Sball;
Type
stud=record
fam:string[15];
bl,b2,b3,b4,b5:2..5;
sb:real;
end;
Fl=File of stud;
Var
tbl:FI;
t, y:stud;
name:string[12];
i, j, k, miinteger;
x:real;
procedure OutFile(Var F:Fl);
Var
y:stud;
i, m:integer;
Begin {OutFile}
Reset(F);
m:=FileSize(F);
for i:=1 to m do

M A P e A e e A ey e A
S o e e e eyl e bl eyl e b byl e b byl e g el
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begin
Read(F,y);
with y do
WrineLn(i:3,fam:15,sb:6:3)
end;
Close(F)
End; {OutFile}
Begin {Sball}
WriteLn(“Beenure mma odanna’);
ReadLn(name);
Assign(tbl,name);
Rewrite(tbl);
{BBON MCXONHLIX HaHHBIX}
WriteLn(“Beenure KOMIOHEHTH 3anmucen’);
while not Eof do
begin
with y do
begin
Write(*oammmmsa:’);
ReadLn(fam);
Write(“OueHky no mATM sK3aMeHaM:’);
ReadLn(bl,b2,b3,b4,b5)
end;
Write(tbl,y)
end;
Close(tbl);
{ox0-neuars}
WriteLn(“Beenenneni cnmcok:’);
OutFile(tbl);
{euuncnenre cpemHero 6Gasmna}
Reset(tbl);
m:=FileSize(tbl);
for i:=1 to m do
begin
Read(tbl,y);
with y do
sb:=(b1+b2+b3+b4+b5)/5;
Seek(tbl,i-1);
Write(tbl,y)
end;
Close(tbl);
{coprupoBka cnucka TPyNOH CTYOEHTOB}
Reset(tbl);
for i:=0 to m-2 do
begin
Seek(tbl,1);
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k:=i;
Read(tbl,y);
X:=y.sb;
for j:=i+l1l to m-1 do
begin
Read(tbl,t);
if t.sb>x
then
begin
k:i=j;
Xx:=t.sb
end
end;

Seek(tbl,k);
Read(tbl,t);
Seek(tbl,i1);
Write(tbl,t);
Seek(tbl,k);
Write(tbl,y)
end;

Close(tbl);

{neuarr pesynbTaTor}

WriteLn(“OrcopTupoBaHHEll COMCOK:”);

OutFile(tbl)

End. {Sball}

3ATAHUSI

ITpu BeIMONHEHUH 3a7[aHUI BCE MTPEOOPa30BaHUS MMPOU3BOAUTE TOIBKO HaT
HCXOAHbIM (hailioMm 0e3 HCMOJIb30BaHMUS MPOMEKYTOUHBIX (aiinos. [Ipemy-
CMOTPETH BBIBOJ| COJIEPKUMOTO (paiisia 1o 1 rocie npeodpa3oBaHusl.

Bapuanr 1. CocraBuTh nporpamMmy, ONpeessIFONLy0 NPaBIIBHOCTE Clie-
JOBaHUs CKOOOK B CTPOKE CUMBOJIOB, UCIIONB3YS I ATOU LIEJIH CTeK Ha OCHO-
Be (aiina.

Bapuant 2. Ha mpumepe cBoeil W crapuieid rpynm cos3nath (aiin-0asy
JIAHHBIX, COAEPIKAIHIA 3aIKCh BHJA. HOMEDP TPYIIIbI, HOMEP CEMECTpPa, Mpe-
MeThl, T1e nosie [IpeameTsl npeacraBisier co0oi CIUCOK MPOU3BOIBHOM JTH-
HBl C JJIEMEHTAMU BHUJA. Ha3BaHWE mpeamera, kadeapa, obecneyuBaroIias
Kypc, hamunus ieKkTopa

Bapuant 3. Ucnosb3ys ¢aitn 3amanust 2, ONpeaesinTh, KaKUe MPEIMEThI
obecrieunBaer naHHas kadenpa.

Bapuant 4. Vcnons3ys daiin 3aganus 2,0npeienT Ha3BaHUE MIPEIMETa,
KOTOPBIN YUTACT NaHHBIH JICKTOP, a TAK)KE HOMEP TPYIIIBI H HOMEP CeMecTpa.

226



Tema 29. @aiinvt npoussonvbHo20 docmyna

Bapuanr 5. Vcnone3ys daiin 3amanns 2, onpenenuTb, B Kakux rpymnmax
U B KAKHX CEMECTPax MPENOAABAIICS ONPEICICHHBIN IPEIMET.

Bapuant 6. cnomnb3ys daiin 3amanust 2, ONpeaeinTh, KaKue MPeIMEThI
YUTAIKCH B 33JJaHHOM CEMECTPE B OJJHOM M3 IPYIIIL.

Bapuanr 7. Co3math (aiiin-cnucok MAEHTU(HUKATOPOB TPOU3BOJIBHON
JUTIHBIL.

Bapuant 8. OtcoptupoBath (aiij, CO3MaHHbIA B 3aaHUU 7, 10 aldaBUTy
METOJIOM Iy3bIPbKa, HE UCIIOJIB3YS TOTIOJIHUTEIBHBIX (ailioB.

Bapuanr 9. IIpeobpazoBats ¢aiin, copepxamyii TEKCT IPOTpaMMBbl, TAKHM
00pa3oM, 4TOOBI KaXKABIH BHYTPEHHHIA omepaTop OBLI CIBUHYT Ha JIBE ITO3U-
IIUH BIPABO 110 CPABHEHUIO C BHELTHUM.

Bapuanr 10. [Ins nporpammel, 3anucanHoi B (aiijie B BHJe HEPEPbIBHO-
rO TEKCTa, MpeoOpazoBarh (aii TakMM 00pa3oM, YTOOBI KaKABIA OlepaTop
pacronaraics Ha OTAEIBHON CTPOKE.

Bapuant 11. B cronbmax mMaTpHIbl IPOU3BOJIIEHOTO pa3Mepa, pa3MeleH-
HOI BO BHemIHeM (aiiie, MpOBECTH IIEPECTaHOBKY €€ JIEMEHTOB TaKHM 00pa-
30M, 4TOOBI MAKCHMAJIbHBIN 3JIEMEHT Ka)KIOro CTOJIONA OKa3aJCs Ha INIaBHOU
JIMaroHaJIH.

Bapuanr 12. TlepeMHOXHTb /1Ba CBEPXUTMHHBIX IIEJBIX YHCIIA, 3aIHCaH-
HBIX B (paiine. Pe3ynbrar 3anmcath B TOT ke (aii.

Bapuanr 13. TIpousBectu cOpTUPOBKY (aiiiia HENbIX YKCEeNT METOJOM ITy-
3BIPBKA.

Bapuanr 14. B ¢aiine, momrydeHHOM B TpeABIAYIIEM 33aJaHUH, METOJOM
OMHAPHOTO MONCKA HANTH 3aJaHHBIN IIEMEHT U YAAIHUTh €T0.

Bapuanr 15. Bo BHemHeM ¢aiisiie co3nate odepeb NPOU3BOIBHON JJIHHBI.
VY nanare wiy JONONHATH €€ IPOU3BOJIbHBIM KOJIMYECTBOM 3JIEMEHTOB.

Bapuant 16. Bo BHemHeM ¢aiine co3maTh odepenp AIHMHOIO N 3JIEMEHTOB.
[pu mocTyIIIEHNN 0YepeTHOTO IIEMEHTA IIePBBIN JIEMEHT YAAIICTCS.

Bapuant 17. ®aiin nienpix 4ucen NUKINYECKH CIBUHYTH BIEBO WM BIIpa-
BO Ha K 3JIeMEHTOB B 3aBUCUMOCTH OT 3HaKa yucia K.

Bapuant 18. Bo BHemmHwmif (baiin 3ammcaTh 1Ba MHOTOWICHA B BUIE TTOCTIC-
JTIOBATEIBHOCTH TIap YHCEN — KO GUIMEHTA U MTOKa3aTelsl COOTBETCTBYOIICH
crerieHd. CIIOKUTh MHOTOWICHBI M PE3YJIbTAT IIOMECTUTH B UCXOIHBIN (haii.

Bapuanr 19. [lycts HexkoTopsiii daitn conepxut uncia dudoHayun Uy,
Uj, ..., Up. [loay4uTs ¥ TOTOTHUTE 3TOT (haiin ouepeTHBIM KOMIOHEHTOM Uy, g.
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Bapwuant 20. [lan cumBonbHbId (aiin f. 3anucats B 3TOT e (aiin koMro-
HEHTHI (aiiia B 00paTHOM HOPSIIKE.

Bapuanr 21. B ¢aiine mensix uncen f HCKITIOUNTH TOBTOPHOE BXOKICHHE
OJIHUX U TEX K€ YHCell.

Bapuant 22. Y nanute 13 cMMBOJIBHOTO (aiina f Bce 0MHOOyKBEHHBIE CII0-
Ba, HE MCHOJIB3Ys IONOJHUTEIbHBIE (Daiiibl.

Bapuant 23. lan daiin menbix yncen. [IpeoOpa3oBaTh ero takum o0pa-
30M, YTOObI BHayaje IIUIM BCE OTPHILATEIbHBbIC YHCIA, a 3aTeM — HeoTpulla-
TEJBHEIC.

Bapuanr 24. 3aganuslii Qaiin 1enpx uncen OTCOPTHPOBATh METOJIOM MaK-
CHUMAJIBHOTO 3JIEMEHTA, HE UCIIOJB3YS AOTIOIHUTEIBHBIA (aiii.

Bapuanr 25. B HekoTopoM (aiine couepxkutcs Tabnuua (yroonbHOro
YEeMIHOHATA, B KOTOPOM y4acTBOBaJO N KoMaHA. [lepecTpouTh 3Ty TaOIHILy
TaKuM 00pa3oM, YTOOBI KOMAH/IbI PACTIONAraluCh B COOTBETCTBHHU C 3aHSITHIMH
MU MECTaMH.
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Tema 30. OPTAHU3ALIUA JAHHBIX
B MHOKXECTBA

ITPUMEP COCTABJIEHUS TIPOT'PAMMBI

Hareyaraem B mopsiike BO3pacTaHWsl BCE MPOCTHIC YHCNIA W3 JHAIla30HA
2...64. ]lns penieHus 3TOM 3aJa4yd MCHONB3yeM HM3BECTHBIH METOJ, Ha3bIBae-
MBIl pewemom Dpamocghena. Beenem aBa MHOXXECTBa: SV — MHOXKECTBO aHa-
JIM3UPYEMBIX 9rCel, PriM — MHOXKECTBO MPOCTHIX unceln. HadanbHoe 3Ha4YeHne
SV — 370 Bee uncna ot 2 Jo 64. bepem nepBoe mpocroe 4ucio — 2, BKIKYaeM
ero B MHOXKECTBO TPOCTBIX YHCeN Prim, a 3aTeM W3 UCXOMHOTO MHOKECTBA SV
yaajaseM 4Hciio 2 M BCe YHCNa, KpaTHbIe eMy. 3areM OepeM U3 MHOXKECTBa SV
HaWMEHbIIIee YHCIIO — OHO OYAET MPOCTHIM, MO3TOMY TAaKKe BKIIOYAEM €ro
B MHOKECTBO MPOCTBIX YHCEN Prim, a U3 MCXOJHOTO MHOXECTBa SV yaanseMm
9TO YHCIO U BCE YHCIA, KpaTHbIC eMy. [locTymaem Tak [0 TeX IMOp, MOKa MHO-
’KECTBO SV He CTaHET MycThIM. [IporpamMma uMeeT Cle Ay BUI:

{llens: omnpenesieHne MHOXECTBa NPOCTHX UMCET- }
{lepemennrie: N — mmanason umcers; }
{ SV — MCXOOHOE MHOXECTBO BCEX UMCesl; }
{ prim — MHOXECTBO MNPOCTHX UYUCEJ; }
{ Nt — mpocToe uMcHO; ¥
{ next — umcio,KpaTHOE NPOCTOMY - }
{MeTon: pemero BparocheHa. }
{lporpamvmcr: Xnebumxore C.J. }
{ara nanucanma: 19 maa 2006 r. }
Program Simple;
Const
N=64;
Var
sv, prim:set of 2_..N;
next, nt:byte;
Begin {Simple}
sv:=[2..N]; {ucxonHoe mHOXecTBO }
prim:=[ 1; {mMHOXECTBO mpOCTHX umMcesn }
nt:=2; {neprBoe mnpocroe uwmcio }

repeat
while not(nt in sv) do
nt:=nt+l; {nouck ouepenHOoro MPOCTOTO uUMCIA}
prim:=prim+[nt]; {swmouetme B Prim mpocroro wicna}
next:=nt;
while next<=N do
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begin
sv:i=sv—[next]; {coxpamenue mncxomHoro}
{mHoxecTBa 3}
next:=next+nt
end
until sv=[ ];
{BuBON 3JEMEHTOB MHOXECTBA MPOCTEIX UMCEJ}
writeln("lpocTee uncna®);
for nt:=2 to N do
if nt In prim
then
write(nt:5)
End. {Simple}

BbIBo/IITCS POCTHIE YKCIA U3 quana3ona 2...64:
2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61

B Typ6o Ilackane MakcCHManbHBIH WCXOJHBIN AWANa3oH MOXET OBITh
2...255. JIns manpHEHIIEro yBeIW4eHUs] HCXOIHOTO THalla30Ha MOKHO BBECTH
MACCU8 MHOHCECS.

3ATAHUS

Bapunanr 1. BerancimTb cyMMy TeX 3JEMEHTOB MaTpHIBI A, HOMEpa CTPOK
U CTOJIOIIOB KOTOPBIX IPHUHA/UISKAT K 33aHHBIM MHOKECTBAM IIEJbIX YHCEI
S1m S2.

Bapuanr 2. JlaH TekcT U3 nudp U JaTHHCKUX OykB. OnpenesnTh, KaKux
OyKB — IJIacHBIX (&, €, i, 0, U, Y) WIIH COTJIaCHBIX — OOJIBIIE B 3TOM TEKCTE.

BapuanT 3. BeiBecTu B BO3pacTaromieM MOPSIKE BCEe IUQPHI, BXOAIINC
B JICCATUYHYIO 3aIACh HEKOTOPOTO HATYPaIbHOTO YHCia N.

Bapuanr 4. BeiBecTr B Bo3pacTaroieM Mopsiake Bce (P, He BXOASIINE
B JIECATUYHYIO 3alUCh HEKOTOPOI0 HATYPaJIBHOTO YKcia N.

Bapmuanrt 5. JlaH TEKCT, COCTOSMINN U3 TATHHCKUX OYKB. BriBecTn Bce Oy-
KBBI, BXOJISIIIIKE B TEKCT HE MEHEE ABYX pas.

BapuanT 6. Jlan Tekct, cocrosimuii u3 JaTuHCKUX OykB. BeiBecTn Bee Oy-
KBBI, BXOJISIIIIKE B TEKCT 110 OJHOMY pasy.

Bapwuant 7. JlaHo npeanioxkeHne, coCTosIIIee 13 JaTHHCKUX OyKB. BeiBecTn
BCE TIacHBIe OYKBBI, BXOISIINE B 3TO TPEATIOKCHHUE.

BapuanT 8. BeiBecTr B Bo3pacTaroiieM MOPsAKE BCE LENbIC YUCa U3 Jura-
na3ona 1...1000, npencraBuMbIC B BUJIC n?+ mz, rae n, m> 0.
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Bapuant 9. B HekoTOpOM paiioHe ropoja HaXOAUTCS 5 MPOIOBOIBECTBEH-
HBIX MarasuHoB. B Ka/iblii U3 HUX 3aBE3JIM HEKOTOPBIC MPOIYKThI U3 TEX, YTO
eCTb Ha 0a3e: x1eb, Macno, MoI0KO, MACO, pblbd, COb, CbIp, caxap, Yall, kKoge,
meopoe, myka. OnpeaennTb, Kakue MPOIYKThl €CTh BO BCEX Mara3uHax, Ka-
KHUe€ — XOTs ObI B OJHOM, KAKUX HET HUTJIE.

Bapuanr 10. [laHO npeiokeHune, cocrosiee U3 JaTHHCKUX OyKB. BoiBec-
TH BCE COTJIACHBIE OYKBBI, KOTOPBIE BXOST XOTS ObI B OZIHO CJIOBO.

Bapmanrt 11. Jlano npenmoxxeHne, COCTOSAIIEE U3 JTATHHCKIX OyKB. BriBec-
TH BCC COI'JIaCHBIC 6yKBBI, KOTOpBIe BXOJAT TOJIBKO B OJHO CJIOBO.

Bapuant 12. Heckoabko ropoJjoB OHOI'O PErnoHa 00CIY>KUBAeT OJHO aB-
TOTPAHCIIOPTHOE TPEANPHATHE, HAIAANBIIEE MEXIY HUMH aBTOOYCHbBIE CO00-
meHus. Kaxnpiii aBToOyc 32 OMH peiic 3aX0IUT B HEKOTOPBIE M3 3THX T'OpPO-
noB. Beero 5-10 peticoB. CocraButh mporpammy, KoTopas oTBedana Obl Ha
BOIIPOCHL: B KaKkHe TOpojia MOXHO J00paThCs Ha aBTOOYCe 3a OJHUH pEWcC, Ka-
KHMH pelicaMu MOKHO 100paThest u3 ropona 4 B ropon B?

Bapuanr 13. [laHo npe/iiokeHne, cocTosiiiee U3 JaTHHCKUX OykB. BriBec-
TH BCE IVIaCHbIE OYKBBI, KOTOPBIE HE BXOJAT OoJiee YeM B OJTHO CJIOBO.

Bapuanr 14. Benute cuMBOJBbHOE MHOXecTBO. Pasbeiite ero Ha Tpum
MOJMHOXECTBA: IU(PBI; OyKBBI, CIeaIbHbIe CUMBOJIBEL [IpoBepsbTe, ecTh n
Cpear HHX IyCTOE MHOXKECTBO.

Bapuant 15. B TekcTe onpeaenanTh U BbIBECTH MOBTOPSIIOLINECS TIIACHBIC
OYKBBI.

Bapuant 16. B rpymme ectb CTYIEHTHI, YBIEKarOIIuecs CIIOPTOM, U CTy-
JICHTBI, yBIIEKAIOUIMECs] HUCKyccTBOM. OIpenesuTb MHOMKECTBO CTYJCHTOB
TPYMIIB], YBIEKAIOIIUXCS U CIIOPTOM U HCKYCCTBOM.

Bapuanr 17. B rpymme ecTb CTyAEHTHI, yBICKAIOUIMECS CIIOPTOM, U CTy-
JICHTBI, yBIIEKAIOLIMECs] UCKyccTBOM. OmpeeuTh MHOXKECTBO CTYJCHTOB, KO-
TOpBIE HE YBIICKAIOTCSl HUA CIIOPTOM, HH HICKYCCTBOM.

Bapuant 18. B rpymnmne ecTb CTyAEHTHI, yBIEKAIOUIHECS CIIOPTOM, U CTY-
JIEHTBHI, yBIIEKaroImuecs: UCKyccTBOM. OnpenenuTs MHOKECTBO CTYIEHTOB, KO-
TOpBIE YBIIEKAIOTCS JIMOO CIIOPTOM, JINOO UCKYCCTBOM.

Bapuant 19. MuoxecTBO S cocTonT U3 OYyKB, KOTOPBIE COJEPIKATCS XOTS
051 B oHOM W3 cloB Mocksa, Jlenunepao, Pazans. OnpenennTs, MOXHO JH
U3 MHOXKECTBA S COCTaBUTh CIIOBO JIuneyx.

Bapuant 20. B 3aganHOM TekcTe u3 OyKB JaTUHCKOrO andaButa ompeae-
JIUTH 00IIIee YUCIIO BXOXK/IEHHUI B HEro OYKB @, €, C, h.
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Bapunanr 21. BeiBectn B yOBIBaIOIIEeM IMOpSIKE BCE HEUETHBIC MPOCTHIC
YHCIIa U3 MAaKCUMAJIbHO JIOMTyCTHMOTO ANara3oHa.

Bapuanr 22. BeiBecTu B yObIBaIoIeM MOpsAKE BCE YETHBIE TIPOCTHIC YHUC-
J1a U3 MAaKCUMAJILHO JIOIyCTHMOI'O JMaNa3oHa.

Bapuanr 23. Hammcate nporpamMmy, GpOpMHpYIOIIYIO CIydaiHBIM 00pa-
30M MHOXKECTBO ILIENBIX YHCEN M ONPEACISIONIYI0 KOJIHYECTBO DIIEMEHTOB
B 3TOM MHOXKECTBE.

Bapuanr 24. Hamucath nporpammy, (GopmMupyIOIIyt0 ciiydaiiHbIM 00pa-
30M MHOXECTBO LEJIBIX YHCENl M OCYIIECTBIIAIONIYIO BBIBOJ 3JEMEHTOB TOrO
MHOXECTBA.

Bapuanr 25. Hamucats nporpammy, (GpopMHPYIOIIyIO CiIydailHbIM 00pa-
30M JIBa YMCJIOBBIX MHO)KECTBA U ONPEEIIIONIYI0, B KAKOM OTHOIIEHHH HaXo-
JATCS 3TH MHOXXECCTBA.
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Tema 31. JTMHAMUYECKHUE CTPYKTYPbI
JTAHHBIX

ITPUMEP COCTABJIEHUS ITIPOT'PAMMBI

[TycTb HEOOX0MMO c(hOPMUPOBATH ABA CIHMCKA JACHCTBUTEIBHBIX 3JIEMEH-
ToB: Listl u List2. MuHumanbHbIi 31eMeHT criicka Listl momecTuTs nepBbM
B ciucok List2, makcumanbHbIii syeMeHT BTOporo cmucka List2 momecturs
HOCNeTHUM B cricok Listl. Ecnu KommyecTBO 3IIEMEHTOB COOTBETCTBYIOIIETO
CIHCKA YETHO, BCTABUTH B CEPENIUHY CITICKA 3HAUSHHE CPEeTHEr0 apudmMeTHie-
CKOTO €ro JJIEMEHTOB, €CIIH HEYETHO — YAAIUTh LIEHTPAIbHBIA 3JEMEHT U Ha
€ro MeCTO MOMECTHUTh 3HAYCHUE CPEIHET0 apU(PMETHIECKOTO.

{lOporpamma: Lists.

{Henb: obpaboTKa IMHAMUUECKMX CIMCKOB .

{epemennvie: LisStl,LISt2 — cnucku nemcTBUTEIIBHBIX

{ 3JIEMEHTOB -

{loanorpammer:

InPutList — npouenypa BBOmA CHOMCKA;

OutPutList — npouenypa BhBOIa CIMUCKA;

MinElem — dyHkuMA onpenmeneHMs MMHMMAJIBHOTO
BJIeMEeHTa CIUCKA;

MaxElem — ¢yHkxumMa onpenesieHMs MaKCHMMaJbHOTO
3JIEMEHTa CIIUCKA ;

LenList — QyHkuma ompenejieHua KOJIMUECTBa
SJIEMEHTOB CIMCKA;

SrElem — QyHkumMa ompemnesieHus CpemHero apudMeTUdIeCKOTO
DJIEMEHTOB CHMCKA;

FindElem — dynxuMus momcka 3JeMeHTa CIMCKA ;]

DelElem — npouenypa ynaneHus sJjeMeHTa CHOUCKA;

InsElem — npouenypa BCTaBKM 3JIEMEHTA CIMUCKA;

Chet — mpouenypa BCTaBkM cCpedHero aprdMeTHduecKOTO
BJIEMEHTOB B CIIMCOK.

{lporpamvmcr: Yenpacos II.B.

{Dara: 26 mas 2006 r.

Program Lists;

N Sy Sy Ry Sy Ay Sy Sy Sy Sy Sy Sy
oy ey g eyl g eyl g eyl b eyl b eyl g ey g e gl e gl

Uses Crt;
Type
TData=real ; {run snemenra cnmcka }
PLink=~TElement; {run yxasarens cnmcka }
TElement = record {ouHammueckwit o6wvexT }
Data:TData; {nosie naunex }
Link:PLink; {cceumka nHa crnenmywommit }
{znemenT cnucka }
end;
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{npouenypa BBOma}
Procedure InPutList(Name:string; Var List:PLink);
Var
EINew, EIPred:PLink;
Value:TData;
i,n:integer;
Begin {InPutList}
CIrScr; {oumcrka sxpaHa}
Write("Beemure xommu. syeMeHTOB crucka - ,Name,":%);
ReadLn(n);
List:=Nil;
WriteIn("Beaoure snemenTo cnucka - ,Name,”:%);
for i:=1 to n do
begin
Read(Value);
New(EINew) ;
EINew™.Data:=Value;
EINew™.Link:=Nil;

if List=nil
then

List:=EINew
else

EIPred™.Link:=EINew;
EIPred:=EINew;
end;
End;{InPutList}
{npouenypa BeEBOIA}
Procedure OutPutList(Name:string;List:PLink);
Var
i:integer;
Begin {OutPutList}
WriteIn("3nemenTsr cnmcka " ,Name,":%);
while List<>nil do
begin
Write(List™.Data:4:2," *);
List:=List™.Link;
end;
Writeln;
End; {OutPutList}
{‘DyHKLU/IFI IIOMICKAa MMHMMAJIBHOI'O 2JIeMeHTa CHI/ICKa}
Function MinElem(List:PLink):TData;
Var
Min:PLink;
Begin {MinElem}
Min:=List;
whille List<>nil do
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begin
if List”.Datas<Min”.Data
then
Min:=List;
List:=List”.Link;
end;
MinElem:=Min”.Data;
End;{MinElem}
{oyuxuma nomucka MaKCUMAJILHOTO DJIEMEHTA CIUCKA}
Function MaxElem(List:PLink):TData;
Var
Max:PLink;
Begin {MaxElem}
Max:=List;
while List<>nil do
begin
if List”.Data>Max”.Data
then
Max:=List;
List:=List”™.Link;
end;
MaxElem:=Max”".Data;
End; {MaxElem}
{oyHkuua onpemeseHusa KONMUUECTBA BJIEMEHTOB CHOMCKA}
Function LenList(List:PLink):integer;

Var
i:integer;
Begin {LenList}
i:=0;
while List<>nil do
begin
i:=i+l;
List:= List”.Link;
end;

LenList:=1;

End; {LenList}

{dyHxuma BHUMCIEHMS Cp. apudMETUUECKOTO BJIEMEHTOB CIMCKA}
Function SrElem(List:PLink):TData;

Var
i:integer;
Sr:TData;

Begin {SrElem}
Sr:=0;
i:=0;

whille List<>nil do

235



Cbopnux npumepog u 3a0ay no npoepamMmupo8aHuI0

begin
Sr:=Sr+List".Data;
List:=List™.Link;
1:=i+1;
end;
SrElem:=Sr/i;
End; {SrElem}
{dyHkuMa noucka sJIEMEHTa [0 HOMEpy B CIMCKE}
Function FindElem(n:integer;List:PLink):PLink;
Var
i:integer;
Begin {FindElem}
for i:=1 to n-1 do
List:=List™.Link;
FindElem:=List
End; {FindElem}
{lpouenypa ymaneHus sjeMeHTa O HOMEPY B CIUCKe}
Procedure DelElem(n:integer;Var List:PLink);
Var
El:PLink;
Begin {DelElem}
El:=FindElem(n,List)”.Link;
FindElem(n-1,List)”_Link:=El;
End; {DelElem}
{Hpouenypa BCTaBKM 3JIEeMeHTa B CIIMCOK Ha 3alaHHY HOSMLU/HO}
Procedure InsElem(n:integer;Elem:TData;Var List:PLink);
Var
EINew:PLink;
Begin {InsElem}
New(EINew) ;
EINew”.Data:=Elem;
if n<>1
then
begin
EINew™_Link:=FindElem(n-1,List)".Link;
FindElem(n-1,List)”._Link:=EINew;
end
else
begin
EINew™.Link:=List;
List:=ElINew;
end
End; {InsElem}
{pouenypa BCTaBKM Cp. AapUOMETMUECKOTO 3JIEMEHTOB B CIMCOK}
Procedure Chet(n:integer;Var List:PLink);
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Var
S:TData;
Begin {Chet}
S:=SrElem(List);
if 0dd(n)
then
begin
DelElem(n div 2+1,List);
InsElem(n div 2+1,S,List);

end
else
InsElem(n div 2+1,S,List)
End; {Chet}

Var

Listl, List2:PLink; {yxazarenn Ha cnmcku}

Begin {Lists} {Ocuosnas nporpammMal}

InPutList("Listl",Listl); {BBON MCXOmHBIX HaHHBIX}

InPutList("List2",List2);
if (Listl=nil) or (List2=nil)
then

begin

WriteIn(“Ooun ms comckoe nyct’);

Exit
end;

WriteIn("Vicxonuwe naunme:"); {sxo-neuarn}

OutPutList("Listl",Listl);
OutPutList("List2",List2);
InsElem(1,MinElem(Listl),List2);

InsElem(LenList(Listl)+1,MaxElem(List2),Listl);

Chet(LenList(Listl),Listl);

OutPutList("Listl",Listl);

Chet(LenList(List2),List2);

OutPutList("List2",List2);
End. {Lists}

PesynbraT paboThI MpOrpamMMEI:
JICXOOHBIE IHOaHHEIE X
SneMmeHTH cnmcka Listl:
4.50 -7.00 3.15 7.89 2.00 1.00
SneMeHTH cnmcka LisSt2:
-9.00 5.00 2.00 6.40 1.00 8.00 —-1.75
SneMmeHTH cnmcka Listl:
4.50 7.00 -3.15 2.79 2.00 1.00 8.00
SneMmeHTH cnmcka List2:
-7.00 —9.00 5.00 2.00 0.58 6.40 1.00 8.00

-1.75
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3ATAHUSI

ITpu popmupoBaHMU CHHCKOB 3HAYEHMS 3JIEMEHTOB 33/1aBaTh IPOU3BOJIb-
HO, KaXKBIH 3Tal ajJropuTMa BBIIOIHSITE B BUJIE OTAEIbHOI npoueaypsl. IIpe-
JIlyCMOTPETH BBIBOJ| Ha I1€4aTh BCEX MPOMEKYTOUHBIX PE3YJIbTATOB PaOOTHI.

Bapuant 1. CoctaBuTh HpoIenypy HaXOXKACHUS CpPeTHEro apupMeTHde-
CKOTO 3JIEMEHTOB HerycToro crnucka L. Vcrnons3ys gaHHyrO npoleaypy, Haii-
TH MakCHMaJbHOE cpeqHee apudmermaeckoe B cimckax K, M, N.

Bapuant 2. CocraBuTh NHpOLEAYPY MPOBEPKH YIOPSIOUYCHHOCTH CHM-
BOJIBHBIX 3JIEMEHTOB crucka L mo andasuty. Mcnons3ys HaHHYO MPOLEAYPY,
MIPOaHAN3UPOBATh dIIeMeHTHI criiickoB M, N, K.

Bapuanr 3. CocraButh (pyHKIHIO, NOACYUTHIBAIONIYIO KOJIMYECTBO CIIOB
CIHMCKa, KOTOPbIe HAUYMHAIOTCA U OKAHYMBAIOTCS OJHOM M TOM K€ JIUTEPOM.
Hcnonp3ys maHHyi0 (GYHKIUIO, HAHTH CyMMy YHCla CJIOB, HAYMHAIOIIAXCS
Y OKaHYMBAIOIINXCSI OJHON U TOM e ITuTepoil B cinckax M, K, L.

Bapuant 4. CoctaButh Hpoleaypy, KOTopasi MOMENaeT B HAYaJlo CIHUCKa
L KOAMYeCTBO YETHBIX DJIEMEHTOB, a B KOHEI[ CITUCKA — KOJUYECTBO HEYETHEBIX
snmeMenToB. C WCIONB30BAaHUEM JaHHOM TPOIEAYPH MPeoOpa3oBaTh CIUCKA
M,NuK.

Bapuant 5. CoctaBuTh npoleAypy, MPOBEPSIONIYI0 Ha PaBEHCTBO 3Hade-
HUS JIEMEHTOB CITUCKOB L1 1 L2 ¥ MOACYNTHIBAIONIYI0 KOJTUYECTBO OIMHAKO-
BBIX DJIEMEHTOB B HUX. Vconb3ys nporenypy, NpoaHAIU3UPOBaTh Maphl CIU-
ckoB M1 u M2, N1 u N2.

Bapuant 6. CocTaBuTh MpoIeaypy, ONPEICISIONyI0 BXOXK/ICHUE CITHCKA
L1 B coucok L2 u HaoOopot. Eciin ofMH U3 CIIMCKOB [UIMHHEE, YAAIUTh JIUIII-
HUE 3JIEMEeHTHI U3 ero Hadana. Mcrnonb3ys mporeaypy, NpoaHaIu3upoBaTh ma-
pst criuckoB M1 u M2, N1 n N2.

Bapuant 7. CoctaBuUTh IPOLIEAYPY, ONPEACISAIONIYIO IOPSIIKOBBIN HOMED
HaMOOJBIIEro AIEMEHTA MOCIEA0BATEIbHOCTA HATYypalIbHBIX 4Kcel. Mcnoib-
3ysl JaHHYIO MPOLEAYPY, NPOAHATM3UPOBATh MOCIEAOBATEILHOCTHA HATYpaslb-
HeIX gncesr M u N.

Bapuant 8. CocTaBuTh HpoIeypy BCTABKH dJIeMeHTa £ MOCie KaXIoro
SNIEMEHTA CIHCKA, MPEBBIMIAIOIIEr0 HeKoTopoe 3Hauenne P. [loacunTath Ko-
JIMYECTBO BCTABJICHHBIX 3JIEMEHTOB.

Bapuanr 9. B chmcke HaTypaJbHBIX YHCEN II€PECTaBUTH 3JIEMEHTHI
IO CIIEIYIOUIEMY MPABUITY. €CIIU TEKYIIUH JIEMEHT Oolbllle HEKOTOPOTo YHC-
Ja P, TO TOMECTUTH CIIEIYIOUINI 32 HUM 3JIEMEHT B KOHEIl IIEMOYKH; €CIU Te-
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KYIIU 3JIEMEHT MCHbBIIE WM PAaBeH YHCIy P, IEpPeHeCTH B HAYAIO IEMOYKH
TEKYIIHiA 371eMeHT (ITepPBBIi OCTABUTE 0€3 M3MEHEHN).

Bapuanr 10. TToctpouts crimcok L1 — xonuto criucka L, pacnonoxus ane-
MEHTBI B 00paTHOM mopsiake (mepBblit anemeHT crmcka L — mocieanuii ame-
MeHT cmucka L1). 3aMeHuTh 31eMeHThI Ccricka L, UMeroline YeTHbIe 3Haue-
HUsI, Ha DJIEMEHTHI criicka L1, nmeroriye HeyeTHbIe 3HaYEeHUS.

Bapuant 11. Ioctpouts crmcok L, ymopsmo4mB ero mo BO3PacTaHHIO,
U3 JIByX HEYMOPSIOYeHHbIX criuckoB L1 u L2.

Bapuant 12. Onpenenuts, BXOANT Jiu 31eMeHT E B criucok L; moacuurars
KOJMYECTBO BXOXKJEHUM JAaHHOTO 3JIEMEHTa B CIHCOK. BCTaBUTH MepBbIit diie-
MEHT IICIIOYKH ITOCIIEC KaKI0T0 BXOXKJIeHNS E B CITHCOK.

Bapuanr 13. Tlocrpouts cnmcok L, ymopsimouwB ero 1o yObIBaHHIO,
W3 YETHBIX 3J1eMeHTOB L1 1 HeueTHRIX 21emMeHToB L2,

Bapuant 14. CopmupoBath cucok L w3 3J€MEHTOB, KOTOPBIC BXOMST
omHOBpeMeHHO B crucku L1 u L2. Jlommcath B Ha4ano 3JIEMEHTHI, KOTOpPEIC
BxomaT B L1, HO He BXomiT B L2, a B KOHEIl — 2I€MEHTHI, KOTOPHIC BXOMIST
B L2, Ho He Bxomar B L1.

Bapuant 15. ChopmMupoBath Criucok L, BKIIOUNB B HETO MOJIOKUTEILHBIC
aneMeHThl criicka L1 u orpunarensHbie neMenTs ciiucka L2. Crmcok L o1-
COPTUPOBATH B MOPSIIKE BO3pACTaHHs a0COIIOTHBIX 3HAYSHUH HJIIEMEHTOB.

Bapuanr 16. Onpenenuts, SBISACTCS M CIHCOK L MyCTBIM; €CITH CIIHCOK
HEIyCT, IOMEHATh MECTaMU MEPBBII U MOCIEIHUIN 3JIEMEHTHI CIIMUCKA U HAWTH
cpemHee apupMeTHIECKOe 3HAUCHHA HIIEMEHTOB.

Bapuanr 17. Chopmuposats criucku L1 u L2 u3 cnincka L no cnexyromie-
My npaBuiy: B L1 moMecTuTh 4eTHbIE MOJIOKUTEIbHBIE JIEMEHTHI cIiucka L,
B L2 — HeueTHBIE OTpuUIaTeNnbHbIC eMeHTHl criucka L. IToxcunTare Kommde-
CTBO KOMIIOHEHTOB B criuckax L1 m L2.

Bapuant 18. Chopmupoars cniucku L1 n L2 u3 cncka L no crienyroiie-
My THpaBuiy: B cnrcok L1 3aHecTH mopsiIkoBbie HOMEpa MOJI0KUTEIbHBIX KOM-
MOHEHTOB, a B CHHMCOK L2 — oTpuiarensHbIX, cyMrtas OT Hayayia crucka L.
B nauano crmcka L1 u koHerr criucka L2 106aBUTh TOPSIKOBBIC HOMEPA HyJIe-
BBIX KOMIIOHEHTOB crvcKa L.

Bapmuanr 19. Jlonucats B circok L mocie mepBoro BXOXKICHHS dIIEMEHTA
E crmucok L1 n ymanuts u3 cimcka L Bce ocTaBmmecs 3JeMeHTH E, eClii Tako-
BBIE€ UIMEFOTCHL.
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Bapnanr 20. lonncars mocie KaxJI0ro BXOXKICHUS B CHHCOK L komrio-
HeHTa E 3eMeHT, KOTOpBIM MpeICTaBsieT cO00H cpenHee apu(pMeTHIecKoe
TIOJI0KUTETBHBIX 3JIEMEHTOB CITHCKa L.

Bapuanr 21. Onpenenuts MakCHMalbHbIE JJIEMEHThI criuckoB L1 u L2.
ITomeHsATs MecTaMH HaliIeHHbIE MaKCUMaJIbHbIE 3JIEMEHTHI B CIIMCKax. BriBec-
TH TOPSIIKOBBIE HOMEPA HAWJEHHBIX 3JIEMEHTOB, CUMTasl OT Hauaya CIHCKa.

Bapuanr 22. Jlonucars B KoHel| crucka L1 MakcuMambHbIA YETHBIN 3J1e-
MeHT crucka L2, a B Havyano cnucka — L2 MUHMMAaNbHBIN HEYETHBIH JIEMEHT
crucka L1,

Bapuant 23. BcTaBuTh IMOCIE MaKCHMAJIBHOTO 3JeMEHTa Iiermouku L1
KOMIIOHEHT, PaBHEIA cpenHeMy apu(METHISCKOMY KOMIIOHEHTOB CIcKa L2;
repe]] MUHAIMATBHBIM 3JIEMEHTOM criicka L1 — KOMIIOHEHT, paBHEIA Tpow3Be-
JIEHUIO KOMIIOHEHTOB crucka L2.

Bapuanr 24. ChopmupoBarh 1enouky L U3 MUHUMANbHBIX 1 MaKCUMaJb-
HBIX 3JIEMEHTOB 1enouek L1 u L2, moMecTHB MUHMMANbHLIE DJIEMEHTHI B Ha-
4ajo, a MaKCUMaJbHBIE B KOHEII, a cpeHee apudmMeTnieckoe KOMIOHeHTOB L1
u L2 — B cepenuny nenouku L.

BapuanT 25. 3aMeHUTh MUHUMAIBHBIA 1 MAKCUMAITBHBIN AJIEMEHT CITHACKA
L KoMIIOHEeHTOM, paBHBIM CpEeAHEMY apU(pMETHIECKOMY KOMIIOHEHTOB CITHCKA
L, MUHMMaIBHBIA 3JIEMEHT [ONIHMCATh B HAYaAJIO0 IEMOYKH, MAKCHMAJIBHBIM —
B KOHEII.
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[TpUMEP COCTABICHUS TIPOTPAMMBL. ... c.veveeurereesetestessesseeseeseenessessesseseessesses 229
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