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BBEAEHUE

JlaGopaTopHbple pabOTHI TaHHOTO IHKJIA BXOIAT B OJOK Ne 2 AUCITUTIIIMHBI
«ANTOpPUTMHU3AIHS U TIporpamMmmupoBanue»y. g yenemHon ciaun 010k Ne 2 HeoOxo-
JUMO BBITIOJHUTH M 3aIIUTUTH JabopaTopHbie paboTel NeNe 3-4 ne noszonee 16-oti
Hedenu cemecmpa, a TaKKe HAIMMCaTh KOHTPOJIbHYIO padoTy Ne 2 Ha OlleHKY HE Me-
Hee ''y0061emeopumenspHo”

[IpuMepHBIil epeyeHb TeM, BXOIAIUX B 010K No2, mpuBeAeH B MPUIIOXKE-
Huu A. OOpasel 3a/1aHusi KOHTPOJIbHOM pabOThI MIpeICcTaBiieH B puiiokeHuu b.

1. JABOPATOPHASA PABOTA Ne4.
HNPOI'PAMMMUWPOBAHUE METOAOB OBPABOTKHU OJHOMEPHbBIX
MACCHUBOB HA A3BIKE PASCAL

1.1. Ilesqab paGoThI

I/ICCJIeJIOBaHI/IC IMUKIIMYCCKUX aJITOPUTMOB M IIpOorpaMm, OCYHICCTBJLAIOIINX
THIIMYHBIC OIICpalliki Had OAHOMCPHBIMHM MAaCCHBaAMMU. HpI/IO6peTCHI/IC HAaBBIKOB
IIporpaMMHpOBaHHA BBOJAAd K BbIBOAA MACCHUBOB.

1.2. 3ananue Ha padorty

Pab6ora Beimonnsercs B cpeae Turbo Pascal 7.0. Ommcanue mabopaTopHOTro
CTEH/JIa MPUBEJICHO B METOJIMUECKUX YKa3aHUSIX K JabopatopHoi padote Ne 1.
Coznaiite mporpaMMmy, pealu3ylolyl0 oOpaOOTKy MacCHMBa BEIECTBEHHBIX
qycell TI0 3a/IaHHI0, YKa3aHHOMY B Tabmmie 1.1, B COOTBETCTBMU C HOMEPOM BapH-
anta. [Iporpamma nomKHa yIOBIETBOPSATH CICIYIOIINM TPEOOBAHMSIM:
— B ocHOBHOI1 IporpaMMe HyKHO OOBSIBUTH MAaCCHB BEIIECTBEHHBIX M-
CEJI U 3alOJTHUTh €T0 3HAUYCHUSMH C KIIaBUATYPHI.
— OcHOBHas MporpaMma J0JKHA BBI3bIBATh JIBE BCIIOMOTaTEeIbHBIE TTO-
IpOrpaMMBl.
— IlepBas moamporpamma-QyHKIHS JTOJKHA OBITh MpeJHAa3HAUYCHA BbI-
YUCJICHUS! 3HAYEHUs B COOTBETCTBUHU C 3aJaHUEM, YKa3aHHBIM B CTOJOIE 3
TabauIel BapuanToB. OCHOBHAS MporpaMMa J0bKHA OCYIECTBIISTh BHIBOJ] Ha
9KpaH pe3ysbTaTa padoThl epBOM (YHKIINH;
— BTopas nmoanporpamMmma-nporeaypa AomkHa ObITh TpeAHa3HaueHa s
BBIBOJIa HA DKpaH CITMCKa 3JIEMEHTOB MAacCHBa, YIOBJIECTBOPSIOIIUX YCIOBHUIO,
yKa3aHHOMY B CTOJIOIE 4 TaOIUIbl BAPUAHTOB.
— 3nauenus A, B, m (B 3aBUCMMOCTH OT BapuaHTa) JOJKHBI OBITH Ta-
paMeTpaMy MOANPOTPaMM U JODKHBI BBOJUTHCA C KJIaBUATypbhl B OCHOBHOM
IporpaMMme.



Tabmuma 1.1 — BapuaHTsl 3amanuii

3aI[aHI/I$I 1 3HA4YCHUA NCXOAHBIX JaHHBIX

Habop 3Hauenuii 3neMeHTOoB MaccuBa u J10-

OyHKIUSA T07KHA BbI-

[Ipouenypa
JIOJ>KHA BBIBO-
JIUTh Ha DKpPaH

< A

. AJIEMEHTHI,
(a¥ IIOJTHUTCJIIBHBIC UCXOIHBIC TAHHBIC YUCIIATH
2 YIOBJIETBOPSI-
ol IOIHEC yClI0-
= BUIO
1|X =156;-0,7; 35.10%:09.10°:-5;17:0 | Cymmy  nomoxu-| A<X,<B.
A=0; B=61. TEJILHBIX DJIEMEHTOB
2| X=01-15—-4.10%:32.10*0:11:0,2:0 MuHuMaIbHBINA X; > B nm X,
A=-1005; B=2}5. 9JIEMEHT MacCHBa
3|X=0,-2,0;,25,-114; 0,510;0;5-10°;10* MaxkcuManbHbII | X, |<B
B=114. KBaJpaT 3HAYECHUS
JJIEMEHTa MacCHBa
41X =0;0,—110;136;10°;9,6-10°;—0,75 KomnuectBo  ame-| —08<X; <08
A=15. MEHTOB,  OOJIBLINX
A
5[X=-38;12:10°% -4-10%4.10°,0;-1 Cymmy mepBeix M| A<X?<B
m=4, A=0,2, B=12. JIEMEHTOB
6|X=1-102-27-10*:9.107: 0,035. [IpousBenenne X. > Bunu
A=0 B=1. JIIEMEHTOB MaccuBa | X. < A
7 |X =-109;0,2-10%;-15-10%0; -1 0. Cymmy — momyneit | X2 > A
A =10. 3JICMEHTOB
8| X =10*-01-10";0,6-10*;-1,—-10.1 Homep Makcu- | | X, > A

A=3-10"

MaJIBHOI'O 3JICMCHTA
MacCCHuBa

X =1:15,2:-15;10°:—0,8: 017;: —9-10™*:1
B=1.

Cymmy oTpHILa-
TEJbHBIX 2JIEMEHTOB

X =-1:2:-1:0,2—0,31110°:8-10°:0,6 Homep wmumHMMans- | | X, |< A
10 |A=1. HOTO JJIEMEHTa
MaccuBa
X =0:-10:1:0:3,2-10°:9-10°;-0,3;0;: -1 Cymmy mocnemnux | X, #0
11 |m=3 M DJIEMEHTOB
X =-12:0; 0; —=10™*: 3,95.10°; 4-10°, Cymmy 51eMeHTOB | X >B

12

B=12.

MaccHBa, OOJIBIITNX

B




Tabmuma 1.1 — BapuaHTsl 3amanuii

3aI[aHI/I$I 1 3HA4YCHUA NCXOAHBIX JaHHBIX

[Ipouenypa
JIOJ>KHA BBIBO-
JIUTh Ha DKpPaH

HaGop 3HaueHuit 2ieMeHTOB MaccuBa U J0- OyHKIUSA T07KHA BbI- S EMEHTLL

Q’_‘ IIOJTHUTCJIIBHBIC UCXOIHBIC TAHHBIC YUCIIATH ’

< YIAOBIIETBOPSI-

j IOIIIHUE YCIIO0-
= BUIO

X =5,6; —0,8;15-10%-0,9-10°;-8; 1,7;0 MaxkcumanbHbpIl 10 | X, < B
13 B=51. MOIYJIFO  JJIEMEHT
MacCCHBa

X =-4,6,—2,-103-03;11,1,8-10*>1 A=1. | CymMmMy DJIeMEHTOB | X, > A?
C YCTHBIMHU HOMC-
pamu
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1.3. KpaTkue TeopeTnueckmne cBeleHH s

1.3.1. MaccuBsbI

MaccuBbl ciayxaT Uit 00bSAUHEHHS 0]l OJHUM MMEHEM HECKOJIBKHMX IIepe-
MEHHBIX, MMCIOIIUX OJMHAKOBYIO MPUPOY. MaccuB — Takas CTPYKTypa JaHHBIX,
KOTOpas XapaKTepU3yeTCs:

— (PUKCHPOBAaHHBIM HAOOPOM 3JICMEHTOB OHOT'O U TOT'O K€ THUIIA;

— KaXK/IbIi DJIEMEHT UMECT YHUKAJIbHBIN Ha00p 3HaAYCHUN MHICKCOB;

— KOJIMYECTBO MHICKCOB OINPEACIIAIOT pa3MEPHOCTh MacCHBa, HalpuMep, JBa
MHJCKCA — IBYMEPHBINA MacCHUB, TPU UHACKCA — TPEXMEPHBIA MAaCCUB, OJMH MHICKC —
OJIHOMEPHBIN MacCCHB UJIH BEKTOP;

— oOpallleHHne K 3JIEMEHTY MacCHBA BBITTOJIHACTCS [0 MMCHH MacCHBa U 3Hade-
HUSAM UHIEKCOB I JAHHOT'O DJIEMEHTA.

CuHTaKCHUC ONKUCAHMS TUIIAa MACCHUBA:
type mmMma Tuma = array[Tun mHmekca] of Tum sjgeMeHTa;

KomanyecTBO 3JIEMEHTOB MacCHBa OIpeaAcisICT THII MHACKCA, 4 MHOXKCCTBO
3HAYCHHUI DJIEMEHTOB OIIpCACIIACTCA TUIIOM 3JICMCHTA.

[Tpumep:
const n=5;
type tMass = array[l..n] of integer;

var a, b: tMass;

Jns pocTyna K OTAEIbHBIM 3JIEMEHTAM MAaCCHBA MCHOJIB3YETCS MHJIEKC Mac-
CHBa. DJEMEHT MacCHBa 3allMChIBACTCS KaK UMSI MacCHBa, 3a KOTOPbIM B KBaJpart-
HBIX CKOOKaX YKa3bIBAE€TCS MHJIEKC HYXKHOTO JIEMEHTA.

i :=4; ali] := =-3; al[i-2] := 7;
for i:=1 to n do
read(al[i]);



1.3.2. Ilpouenypnl U pyHKIHHU

[Toamporpamma — nporieaypa uin GyHKIUS — 3TO 9YacTh MPOrPAMMBbI, UMEIOIIAs
MMS W pEllaroiasi onpeiesieHHyr 3agady. OHa ONMCHIBAE€TCS OJIMH pa3, a BbI3BI-
BaTbCsI MOYKET CTOJIBKO pa3, CKOJIBKO HEOOXO0IUMO.

B Pascal umeercst 1Ba Buaa moamporpaMm: mpoueaypsl u ¢ynkmun. OHA UMe-
I0T HE3HAYUTEIbHBIC OTJIMYHS B CHHTAKCHCE M MPABHJIaX BHI30BA.

CuHTaKCHC OMMMCAHMS MPOIEAYPHl COBIIAAET ¢ CHHTAKCHCOM 3aIHCH MTPOTrpaM-
MBI (32 MCKJIIOYEHHEM CIIY»XKEeOHOTO ciioBa procedure W MpaBWI 3allUCH CIHCKA
(hopMalIbHBIX TAPAMETPOB):

procedure umsa [ (cnmcok GopMajibHHEIX IapamMeTpoB) ]; {3arojoBOK}

pas3nesiel ONMCaHUM

begin

pas3mesl onepaTopoB;

end;

KBanpaTHbie CKOOKM B JaHHOM CJIy4dae HE SBJISIFOTCSI 2JIEMEHTOM CHHTAKCHCa, a
03HAYaroT, 4YTO CIIMCOK MapaMeTPOB MOKET OTCYTCTBOBaTh. Ecim B ommcaHuu mpo-
HEeypbl OTCYTCTBYET CIHMCOK MapaMETPOB, TO TaKyl0 MPOILEAYPY HA3bIBAIOT MPOIe-
nypoi 0e3 mapamMeTpoB.

CuHTaKCcHC BBI30BA MPOIETYPHI:

VMg npouenype [ (COMcOK QaKTUUECKMX IIapaMeTpoR) |;

BbI30B nponeaypbl MOKHO yKa3blBaTh B JIFOOOM MECTE MPOrpaMMBbl, TIe AOIY-
CTHM oreparop si3bika Pascal.

@OyHKIMEW Ha3bIBAa€TCA MOANPOrpaMMa, KOTOpash BBIYHUCISIET €IUHCTBEHHOE
3HAQUYE€HHUE, OTHOCSAIIEECS K MOPSAIKOBOMY, BEIIECTBEHHOMY THUIAM WJIM THUITY yKa3a-
TeJIEl ¥ UCIIOJIb3yeMOe MPH MOACUETE BhIPpAXKEHUH.

OObsiBneHne PyHKIUU:

function mma [ (comcox ¢opM. napaMeTpoB) ] : TUI ;

pasmeJsisl ONMCaHUM
begin

pasmesi OnepaTopoB;
Mg := BHIpaxeHMue;

end;

Crrcok (pOpMaJIbHBIX TTAPaMETPOB 3aMUCHIBACTCS MO OOLIUM IMpaBUiIaM, Kak U
IUISL TIPOLEYP.

Yepes nBoeToure MOCHE CMUCKA YKa3bIBA€TCsl THUI BO3BpalaemMoro (QyHKIuen
pe3yabTata. Tun pesynprara J0JDKEeH ObITh MO0 MPOCTHIM, MO0 yKa3aTeleM.

B paznene onepaTopoB GyHKIIMK HEOOXOIUMO XOTsI ObI OJIMH pa3 UCIIOJIb30BaTh
uMs GYHKIHUU B JIEBOM 4acTH omeparopa mpucBanBaHus. T.e. B pasjelie onepaTopoB
GyHKIMK 0053aTeNIbHO JOJIKHO CTOSTh NMPHUCBAaMBAaHWE WMEHM (PYHKIIMH KaKOTO-
00 «BO3BPAIIAEMOT0» 3HAYCHHUSI.

Jlist oOpateHust K PyHKITUU UCTIOJIb3YETCS BHI30B (DYHKITUU:

MMsa byHkuMM [ (CcOMCOK GaKTUMUECKUX IapaMeTpoB) ]
MexaHu3M U TIpaBWia B3aUMOICHUCTBUS (l)opMaJH)HLIX 51 (I)aKTI/IquKI/IX napa-
METPOB TaKHe JKe, KaK U B IpoLeaypax.



1.3.3. Ilpumep nporpaMmmblI
HcxonHble JaHHBIE K IPOrpaMME:

X =-1,3; 5,0; 4, 0; —1,56104; 0, 5,3; -9,1; 1,2103; 4,2; 0.
TpebyeTcs BBIMUCTUTH MAaKCUMAIbHBIA 3JIEMEHT MAacCHUBA.

program massivy

const

n = 10;

type
tMass = array [l..n] of real;
var

m : real;

i : integer;

X : tMass;
{*****************************************************}
function maxval (var mass : tMass; size : Integer): real;
var

i : Integer;
max : Real;
begin
max := mass|[1l];

for 1i:=2 to size do
if mass[i]>max then

max := mass[i];
maxval := max;
end;
{*****************************************************}
begin
for i := 1 to n do
begin
write('x[',1:2,"']1=");
readln(x[1i]);
end;
m := maxval(x,n);
writeln ('Max="',m);
readln;
end.

1.4. ConepskaHue 0TYETA M MOPSIOK 3AIHUTHI Pa00ThI

Brinonnenue u 3amura 1adbopaTopHOM pabOThl MPOU3BOIUTCS KaKIBIM CTY-
JICHTOM WHJIUBUIyaJIbHO. 3aluTa Pe3yibTaToB Jab0paTOpHOI pabOThI OCYIIIECTBIISI-
€TCs MPU HATMYUU PadOoTAIOIIEH MPOrpaMMBbl U MOJTHOCTHIO 0)OPMIICHHOTO OTYETA.

OTyeT M0JKEH BKIIIOYATh B CEOsI TUTYJIBHBIN JIUCT, 1IEJIb PAOOTHI, TOCTAaHOBKY
3a/1a4d, CXeMbl OCHOBHOM MPOTrPpaMMbl U 00€MX MOANPOTPAMM, TEKCT MPOrPAMMBI,
pe3yabTaThl pabOThI TPOTPAMMBbI, BHIBOJIBI.

3amuTa paboThl COCTOUT B CIIEAYIOIIEM:

— TIpeAcTaBieHUE paboTaroliel MporpaMMbl Ha KOMITBIOTEPE;
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— TpeapsABICHHE OTYeTa, O(POPMIICHHOTO B COOTBETCTBUH C NIPHUBEIACHHBIMU
TpeOOBaHUSIMU,

— OTBETHl Ha BOIMPOCHI MPEIoIaBaTelisl KacaTeIbHO TEOPETUYCCKON U Tpak-
THYCCKOW YacTh paboThl. [IpuMepsl BO3MOXKHBIX BOIIPOCOB MPHUBEACHBI B IOPA3-
nene 1.5.

1.5. KoHTpO/IbHBIE BONIPOCHI

1) Uznoxure knaccuukaiuio TUIOB s3blka Pascal.

2) Kakue Tumbl JaHHBIX OTHOCSITCA K IIPOCTHIM, & KaKU€ — K CTPYKTYPUPOBAH-
HbIM?

3) M310%uTE OCHOBHBIE OCOOCHHOCTH MOPSIKOBBIX THUIIOB JIAHHBIX.

4) OxapakTepu3yiTe nepeyucasseMblid TUM JaHHBIX.

5) OxapakTepu3yiTe HHTEPBAJIbHbIN TUI JAHHBIX.

6) Urto mpexacrasiser coboii maccuB? KakoBbI OCHOBHBIE XapaKTEPUCTUKU
mMaccusa?

7) N3o0pa3ute CUHTaKCUYECKYIO TUarpaMMy OObsIBJICHUS TUIIA-MaCCHBA.

8) [lepeunciure onepaiuu, 10MyCTUMBIE 1JIs1 TEPEMEHHBIX-MaCCUBOB.

9) Kak ocy1iecTBisieTcs 10CTYI K 3JIeMEHTaM MaccuBa?

10) Yro Takoe unaekc maccuBa? Kakue 10mycTUMBbI TUITBI HHAEKCOB MaccuBa’?

11) M3noxute airoput™ MovMcka MakCUMaJIbHOTO 3JIEMEHTA B MacCHUBE.

12) Yto coboro mpeacrasiser nponeaypa? Korna neinecoodpasHo UCIONb30-
BaTh MPOLIEAYPHI?

13) Yro coboro npencrapisier pynkuus? Koraa nenecoodpa3zHo UCIOIb30BATh
byHKIUN?

14) Kakue nepeMeHHbI€ Ha3bIBAIOTCS TII00AIBHBIMU, KaKUE — JIOKATbHBIMU ?

15) Yro takoe dopmanbHbie mapaMmeTpbl? UTo Takoe pakThuueckue mnapamer-
pbI? Kakue cooTBETCTBUSA NOKHBI COOMIOAATHCA MKy GOpMabHBIMU U (haKTHYe-
CKHMHU apaMeTpaMu?

16) Uro Takoe mapameTpbl-3HAUYCHHS U TapaMeTphl-liepeMeHHbie? UeM oHu
OTJIMYAIOTCS APYT OT JIpyra?
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2. JABOPATOPHAS PABOTA Nes.

HPOI'PAMMMUPOBAHUE AJITOPUTMOB, PEA/IM3YIOHINX
OIIEPAIIUUN HAJI MATPULHAMMU HA A3BIKE PASCAL

2.1. Ilesan padoThI

[lenb pa®oThI 3aKitOYaeTCs B MCCIEIOBAaHUM METOJIOB M aJTOPUTMOB, peallu-
3YIOLIUX pa3IMYHble MaTPUYHBIC OMEpallUd U MAHUMYJTUPOBAHHE BHEIIHUMU (haii-
JlaMU, a TaKKe B MPUOOPETEHUH HABBIKOB UX MPOTrpaMMUpPOBaHus Ha si3bike Pascal.

2.2. 3ananue Ha padoTy

Pabora Bemonnsercs B cpeae Turbo Pascal 7.0. Ommcanue mabopaTopHOTo
CTEHJIa IPUBEICHO B METOINYECKHUX YKa3aHUAX K JabopaTopHoi padore Ne 1.
[IporpamMmma 0JKHA YAOBIIETBOPATH CACAYIOIINM TPeOOBAHUSIM:

— B jmabopaTopHOil paboTe HEOOXOAWMO peaM30BaTh MPOLEIYPY H
(YHKITUIO, peali3yIONIe BEIYMCICHUS, B COOTBETCTBUN C HOMEPOM BapHaHTa,
yKa3aHHBIM B Ta0mmiie 2.1;
— B OCHOBHOM MporpaMmme HeoOX0JIMMO BBECTH 3HAUYCHHMS JIEMECHTOB 3a-
JaHHOW MATPHIIBI C KJIIABHATYPHI, a JIPYrod MaTPHIbI — U3 TEKCTOBOIO (haiiia
matrix.txt. Cogepxxumoe Paiina matrix.txt mpeacTaBlIeHO B MPUIIO-
*KeHuu B.
— B OCHOBHOW mporpamMMme BbI3BaTh pa3paOOTaHHbBIE MPOLEIYypPHl U
dbyHKIMU 1715 3aAaHHBIX MaTpull. Beraucaute A*B u B*A wim A+B u B+A,
A" 1 B' B 3aBHCHMOCTH OT BapHaHTa.
— IporpaMMa JIOJDKHA OCYIIECTBIISATH BBIBOJ MOJYYEHHBIX PE3yJIbTATOB

B OTJEIbHBIN (paiin.

Ta6nuna 2.1 — BapuanTsl 3a1anuit

Ne Bapu- 3ajaHus M 3HaYEHUsI UCXOAHBIX JAHHBIX
aHra [Ipouenypa | OyHKIMSA Marpuusl Bgectu C
KJIaBUATYPBI
1 YMHoxenue | MakcumanbHas cymma | A, B A
MOAYJE€H  SJIEMEHTOB
cToJiona
2 CioxxeHnue Munaumanensiii cpenu | C, D C
3JIEMEHTOB BBIIIIE
rJIaBHOM AUaroHaIn
3 Tpancnonn- | Munumaneubeii cpenu | E, F E
pOBaHuUe 3JIEMEHTOB, PacIoJio-
’KEHHBIX B YETHBIX
CTOJIOIAx
4 YMHOXEHHEe | MakcuMmanbHbIN cpemu | E, F E

DJIIEMEHTOB HIDKE
TJIaBHOM AWaroHaIn




Tabmuma 2.1 — BapuaHTsl 3a1anuii

Ne Bapu-

a”HTa

3aI[aHI/I$[ N 3HAUYCHUA UCXOAHBIX JaHHBIX

[Ipouenypa

OyHKUIUSA

Martpunsl

Beectu
KJIaBUATYyPbI

C

Cnoxenue

Cymma monynen siie-
MCHTOB BBIIIC TJIaB-
HOU JUaroHam

C,D

D

Tpancnionu-
pOBaHUE

[TocnenHuii IOIOXKH-
TEJIbHBIA CpEI 3Jie-
MEHTOB HIKE TJIaBHOU
JMaroHanu

AB

YMHOXEHHE

Kopens KkBazgpaTHbIN
U3 CyYMMBbI KBaJpaTOB
DJIEMEHTOB

C,D

CroxeHue

MakcumalbHbId ~ Cpe-
A BJIEMEHTOB, PacIiO-
JIOKEHHBIX B
HEYETHBIX CTOJIOIAax

Tpancnonu-
pOBaHUE

MuHuManeHBIN  DJIE-
MEHT CpEau TMOJIOKHU-
TEJILHBIX

E, F

10

YMHOXKEHNE

[TepBbiii HYJICBOU
CpEOu 3JIEMEHTOB HU-
YK€ TJIABHOM JIHMaroHa-
T

C,D

11

CroxeHue

MakcumanbHas cymma
MOJyJIEH  3JIEMEHTOB
CTPOKH

E,F

12

TpaHncnionu-
poBaHue

CymmMma KBaJpaToB
3JIEMEHTOB HUKE
TJIABHOM JMaroHajIu

CD

13

YMHOXKEHUE

[TepBbiii TOJIOKU-
TEJBHBIM CpEIu dJie-
MEHTOB HIKE T'JIaBHOU
JaroHalim

E,F

14

CrnoxeHue

MakcuMalnbHBIN  DIle-
MEHT CpeIu OTpHlla-
TEJIbHBIX

C,D

11
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2.3. KpaTkue TeopeTuuecKkue cBeIeHUA

2.3.1. Ilpumepsbl 32124 00paGOTKH MATPHIL
IIpumep 1. BBoa maTpuiibl ¢ KiIaBUaTyphl

write ('BBeauTe KOJIMUECTBO CTpOok (He OGosiee 10), n="');

read(n) ;
write ('BBemmuTe KOJIMUECTBO CcTOJNOLOB (He Oojsiee 15), m="');

read (m) ;
writeln ('BBeamuTe »JIEeMEHTH MaTPMLH') ;
for i:=1 to n do
for j:=1 to m do
read (A[i,]J]); { BBOI B»JIEMEHTOB IIO CTPOKAM }

ITpumep 2. BeiBoa MaTpuILbl HA SKpaH
writeln ('BeBOO MaTpuLs') ;
for 1:=1 to n do
begin
for j:=1 to m do
write (A[i,3]1:12:3);

writeln;
end;

bonpiioe konuuecTBo 3a1a4 CBA3aHO ¢ 00pabOTKOW YacTH AJIEMEHTOB KBa/l-
paTtHoii MaTpuIlbl (KOJIMYECTBO CTPOK COBIAJIAET C KOJUYECTBOM CTOJIOIIOB),
HanpuMep, PacCMaTPHUBAIOTCS TOJBKO AJIEMEHTHI TJIaBHOW JUaroHa M, Haja JOTOJ-
HUTEJIBHON TMaroHajbIo (COSIUHSIONIEH dIeMEeHThl Ay U Apy 1 T.4. [lpu pemenun
TaKMUX 3a7a4 BO3HUKAET MpoOsieMa, ONpeesIeHNs TPaHuIl M3MEHEHUsI UHEKCOB 00-
pabaTpiBaeMbIX dJeMeHTOB. Hike mpuBeeM psll THMUYHBIX CIIy4aeB C YKa3aHHUEM
COOTBETCTBYIOIINX HAYAJIBHBIX U KOHEYHBIX 3HAYCHHH B 3aT0JIOBKaX IUKJIOB.

A1] FAR| FAR

r) ) e)
Pucynok 2.1 — Onpeenenre HHACKCOB AJIEMEHTOB KBaJAPaTHON MaTPHIIBI
a) AJIEMEHTHI, TPUHAJJICKAIME TIaBHOW JJUaroHaIu
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for i:= 1 to N do

Al ]
6) JIEMEHTHI IO/ ITaBHOW JUATOHAILIO
for i:= 2 to N do
for j:= 1 to i-1 do

Alij]
B)BHGMEHTBIHaﬂIﬂaBHOﬁlHHHDHaHBK)

for 1 := 1 to N-1 do
for j§ := i+l to N do
Ali,]]

') 2JIEMEHTHI JAWAroHajy, COCIMHSIONIECH 3IeMeHThI A1 U Aqy,

for i := 1 to N do
A[i,N+1-i]
1) 2JIEMEHTHI IO/l IMarOHaJIbI0, COSAMHSIONIEH AIEMEHThl A1 U Agp,
for i := 2 to N do
for j:=N-i+2 to N do
Ali, 7]
€) PJEMEHTHI HaJl IMaroHaNlblo, COSAUHSIIONIEH 2eMeHThl An,1 u Al,n
for i = 1 to N-1 do
for j := 1 to N-1 do
Ali,J]

2.3.2. Pabora ¢ daiiamu

Hcxomuble 3HAYEHHUs JJIEMEHTOB BEKTOPOB M MATpPHI] yIOOHO XpaHUTh Ha
BHEIITHUX HOCUTEISIX B Bue (aitmoB. Yacto MCXOAHBIC YHMCIIOBBIC TaHHBIC Xpa-
HATCSI B TEKCTOBOM (paiisie. TeKxCcTOBBIMU Ha3BIBAOTCS (DaliIbl, COCTOSAIINE U3 MTOCTIe-
JI0BATEeIbHOCTH CHMBOJIOB, Pa30MTOM Ha CTPOKH  TPOU3BOJBHOW JUIMHBI. Takue
daiinsl umeroT Tun Text. Kaxmast cTpoka 3akaHYMBaeTCsl IPU3HAKOM KOHIIA CTPOKHU
— CIeIUaJIbHBIM CUMBOJIOM.

[lepeMeHHbBIE TEKCTOBOI'O THIA OMUCHIBAIOTCS B pasjielie MePEMEHHbIX, HApU-
Mep:

var f : Text;

JJist 4TeHusT JaHHBIX U3 TEKCTOBOTO (haiiyia MCTIOIB3YIOT CIIEAYIONINE CTAaHIAPT-
HBIC MPOLETYPHI U PYHKIIUU:

Assign (<daitmoBas niepeMeHHas™, <BHEIIHee UMs (aiina>) - cB3bIBacT ¢aii-
JIOBYIO TIEPEMEHHYIO C TUCKOBBIM (paitnom;

Reset (<¢aitnoBasi mepeMeHHas™) - OTKpbIBACT (Paiiil J1sl YTCHHUS;

Read (<daitnoBas mepeMeHHas1, CIIUCOK MEPEMEHHBIX™>) - MPOLIEAypa MPUCBaK-
BaeT 3HAYEHUS U3 TEKCTOBOTO (pailia mepeMeHHbIM CIUCKA BBOJA;

ReadLn (<daiinoBas mepeMeHHas™) - MPOIEAypa MPOIYCKAeT BCE CUMBOJIBI B
TEKCTOBOM (pailyie 10 Hayaia CiaeayIolel CTPOKY;
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Eoln (<daiinoBas mnepemeHHas™) - craHmaptHas (QYHKIHs, BO3BpAIaOIIas
3HaueHue True, ecim u3 (aiiyaa CYUTaH CUMBOJIL, 32 KOTOPBIM CJIEAYeT MPU3HAK KOH-
11a CTPOKM ¥ 3Ha4YcHue False B mpoTuBHOM ciydae;

Eof(<daiimoas nmepeMenHas™>) - cranaapTHas (GYHKIMS, BO3BpaIaioiias 3Ha-
yeHue [rue, ecau u3 ¢aiiga cuuTaH CUMBOJI 32 KOTOPBIM CJEeAyeT MpHU3HAK KOHIIA
¢aiina u 3nHauenue False B nporuBHOM cityuae;

Close(<daitnoBas mepeMeHHAs™) - 3aKpbIBacT (ailiL.

B nauane pabGorbl ¢ TEKCTOBBIM (haliJloM €ro HEOOXOAMMO OTKPHITH C TIO-
MOIIIBI0 Tpoueaypsl Reset, 3atem, wucmonb3ys mnpoueaypsl Read, ReadlLn, Eoln,
Eof, cauteiBatoTcs qannble, u nporeaypoi Close 3akpsiBaercs daiii.

Jlyis BBIBOAA TAaHHBIX B (haidl UCTIONB3YIOT MPOIEAYPHI:

Rewrite (<daiinoBas nepeMeHHas™)- OTKpbIBACT (DA JJIs 3aIHCH;

Write (<¢aiinoBass mepeMeHHas, CIHUCOK BBIPAKEHUIT™) - MPOIeaypa 3aUChI-
BA€T 3HAUYCHUS BBIPAKEHUM U3 CIIUCKA B TEKCTOBBIN (paili;

WriteLn (<¢aiinoBasi mepeMeHHas™) - TPOIICIypa 3alMChIBACT MPU3HAK KOHIIA
CTPOKH B TEKCTOBBIN (pailI.

2.3.3. [Ilpumep nporpaMmbIl
Hwxe npuBeneH nmpuMep mporpamMmbl, OCYILIECTBIAIOWIEN CIECAYIOIIUE ICH-
CTBUSL:
— YTeHue MaTpuibl A u3 daiina matrix.txt,
— BbI30B Ipoueaypsl AddConst, mpubassisroIicH 3aJaHHOEe 3HAUCHUE K KaXK-
JIOMY 2JIEMEHTY KBaJpaTHON MaTpHIIbI;
— BBIBOJI HOBOM MaTpHIibl B (haiia result.txt.

Program 1lr6;

const N = 4;
type tMatr = array [1..10, 1..10] of real;
var il : Text;
i, J Integer;
Num : Real;
A : tMatr;
procedure AddConst( var Matr : tMatr; Size : Integer;
C : Real);
begin
for 1 := 1 to Size do
for j := 1 to Size do
A[llj] = A[llj] +C;
end;
begin

{ oTkpeTHMe OGanyia OJj4 4YTeHusd }
Assign(f, 'matrix.txt');
Reset (f) ;
{nponyck crpokm "A=", npenuecTByolleM MaTpuie A}
ReadLn (f);
{ BROI BHAUEHUM DJIEMEHTOB MaTPMULHE A }
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for i:=1 to N do
for j:=1 to N do
Read (f, A[i, 31);
{ BaxkporTme Qania matrix.txt}
Close (f);
write ('llpubaBUTL K BJIEMEeHTaM MaTPHULBE dMcjo Num=') ;
readln (Num) ;
AddConst (A, N,Num);
Assign (f, 'Result.txt');
Rewrite (f); { oTkpeiTme Qawnia IJiS BHBOIA }
{ BEIBOO MaTpulUel A B Qani}
WriteLn (f, 'MaTpuua A':30);
for i:=1 to N do

begin
for j:=1 to N do
Write(f, A[i, 73]:10:3);
WriteLn (£f);
end;
close () ;

end

2.4. Conepxxanue 0T4€Ta U MOPSIAOK 3alIIUTHI Pad0ThI

BrinonHenue u 3amura 1adbopaTopHOl padOThl MPOU3BOAUTCS KAXKIbIM CTY-
JEHTOM MHIUBUIyaJIbHO. 3alluTa Pe3yIbTaToB J1ab0paTOpHOI pabOThI OCYIIIECTBIISI-
€TCs MPU HAIMYKUU padOoTaroIIed MpOrpaMMbl U MOJTHOCTHIO 0)OPMIIEHHOTO OTYETA.

OTyeT NoKEeH BKIIIOYATh B Ce0sl CIICAYIONIUE Pa3ieibl

TUTYJIBHBIN JIUCT;

11eJIb PaOOTHI,

MOCTAaHOBKA 3a/lauyd. DTOT pa3lie] JIOJDKEH COJAEpKaTh BAPUAHT 3aJaHUS B
COOTBETCTBUU C Tabmuie 2.1;

CXeMa MporpaMMbl. DTOT pazjies JOJHKEH COoJiepKaTh CXEMY MPOrpaMMBbl, a
TaK)Xe CXEMbI pa3pabOTaHHbBIX NPOLEAYPHI U PYHKIIUH.

TEKCT MPOrpaMMbI Ha sA3bIKe Pascal;

pe3yabTaThl padOThl MPOrPAMMBL. DTOT pasziell AOKEH COJAEPKaTh PE3yilb-
TaThl padOTHI MPOrPaMMbI ITPU 3HAYCHUSX MATPHILI, B3SITHIX B COOTBETCTBUU
¢ daitmom matrix.txt.

BBIBOJIBI.

3amura paboThl COCTOUT B CIICTYIOIIEM:

— TpeAcTaBieHUE padoTarollel MporpaMMbl Ha KOMITBIOTEPE;

— TIpeabsBIEHUE OT4YeTa, O(QOPMIICHHOTO B COOTBETCTBUU C YKa3aHHBIMU
TpeOOBAHUSIMU;

— OTBETHI Ha BOMPOCHI MPENOaaBaTeNsl 0 TEOPETUIECKON U MPAKTUUECKOMN da-
cTu paboTel. [IpuMepbl BO3MOKHBIX BOITPOCOB MPUBEACHBI B MOpazaene 2.5.
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2.5. KoHTpOoJIbHBbIE BONIPOCHI

1) Yto coboro mpecTaBiseT IByMEpPHBIM MacCUB?

2) IlpuBenute mpumep (pparMeHTa MpOrpamMMbl, KOTOPBIA Obl OCYIIECTBIISII
BBIBOJI AJIEMEHTOB TJIABHOM JIMaroHaJId KBaIpaTHOW MaTpPHIIbI Ha SKPaH.

3) aiite ompeneneHue onepauuu TPaHCIIOHMpOBaHUsA MmaTpulbl. [IpuBeauTte
npumep (pparmeHTa mporpaMMebl, B KOTOPOM ObI OCYIIIECTBIISIIOCh TPAHCIIOHUPOBA-
HUE KBaIPATHOWU MaTpPHIIBIL.

4) [Maiite onpeaesieHUE ONepalii YMHOKEHUS MAaTPUIl U MPUBEUTE COOTBET-
cTByromyto ¢opmyny. Kak A0mKHBI OBITH COTJIACOBaHBI PAa3MEPHOCTH MATpPHIL?
[IpuBeaute mnpuMep (QparMeHTa MPOrpaMMmbl, B KOTOPOM OBl OCYIIECTBIISIOCH
YMHOKEHHUE ABYX MaTPHIL.

5) Urto coboro mpencTaBisieT Tul JaHHBIX — ¢aiin? CornocTaBbTe XapaKkTepu-
CTHKHU TUTIOB (pailyl U MaccHB.

6) Uto coboro mpescrasiser OydepHas mepeMeHHasi, CBsi3aHHas ¢ ¢aitaom?

7) Uto Takoe TeKCTOBbIH (haiis?

8) Jlnst uero npeaHa3zHaYeHbI M Kak paboTaroT mporeaypsl Assign u Close?

9) Jlia dero mpegHa3HaueHbl M Kak padoTaroT Mpoueaypbl Reset um Re-
write?

10) Jlnst gero npeaHa3HA4YEHBI M Kak paboTaroT mporeaypsl Read u Readln?

11) Jlma yero mpenHasHadeHbl M Kak palOOTalOT mpoueaypsl Write u
Writeln?

12) JInst gero npeaHa3HavYeHbI M Kak paboTaroT GpyHKIMU Eof u Eoln?

13) Uto coboro npeacrasiser nporeaypa? Korna nenecoodpasHo UCHONb30-
BaTh MPOLEAYPHI?

14) Yo coboro npeacrasiusier Gynkiusa? Koraa neiaecoodpazHo UCHOIb30BAThH
byHKIUN?

15) Kakue nepemeHHbIe Ha3bIBAIOTCS TJI00AIBHBIMU, KAKUE — JIOKATbHBIMU ?

16) Uro takoe dopmanbHbie mapaMeTpbl? UTo Takoe pakThuueckue mnapamer-
pb1? Kakne cooTBeTCTBHS AOKHBI COOMOAATHCS MEXAY (POpMaAIbHBIMU U (haKTHUY €-
CKHMHU TapaMeTpaMu?

17) Uro Takoe mapaMeTpbl-3HAYEHUSI W IapaMeTpbl-epeMeHHble? Uem oHM
OTJIMYAIOTCS APYT OT Jpyra?

18) KakoBbl 0cOOEHHOCTH Mepelayu TapaMeTPOB-MacCUBOB?

BUBJINOTI PAOMYECKUHN CITUCOK

1. IMunemmko B.H. CoopHuk ynpaxueHuid mo sa3biky Pascal: YueGHoe mocooue
1t By30B / B.H. [MunemukoB. — M.: Hayxka, 1989r. — 160c.

2. TlaBnoBckas T. A. Ilackanb: mporpaMMHpPOBaHUE Ha S3BIKE BBICOKOTO YPOBHSI:
npakTukyM [TekcT] : yue0. mocobue s crya. By3oB / T. A. [laBnoBckasd. — M. u np.: [1u-
Tep, 2006. — 408 c.

3. TlaBnoBckas T. A. Ilackanb: mporpaMMHpOBaHUE Ha S3BIKE BBICOKOTO YPOBHS
[Texct] : yue6. mys ctya. By3oB / T. A. IlaBnoBckas. — M. u np. : [1utep, 2006. — 400 c.
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MHPUJTOKEHUE A.
HEPEYEHDb TEM MO VYJISA Ne2

(cipaBOYHOE)

1. Kparkas xapakTepucTHKa KOHIICIIIMK CTPYKTYPHOTO TMPOTPaMMHUPOBAHUS.

CrpykTypHOe KomaupoBaHue. [IpoekTupoBaHme CBEpxy-BHU3. MOAYIbHOE TMPO-

IrpaMMHUPOBaHHE

MopynsHOe iporpammupoBanue. [IpaBuia uCoab30BaHUS TOAMPOTPAMM.

[Tponieaypsr B si3bike Pascal. O0wsBieHne mporeaypsl. OmnepaTop Mporeayphl.

JlokanbHble U ri00anbHBIE TIepeMeHHble B si3bike Pascal. Touka ompenenenus,

00J1aCTh BUAUMOCTH.

5. Ilponenypsl ¢ mapamerpamu B si3bike Pascal. Crincok ¢hopMaibHBIX MapaMeTpOB.
Crucok akTHIeCKUX MapaMeTpOB.

6. [Ipouenypsl ¢ mapamerpamu B si3bike Pascal. MexaHu3MebI niepeiauu nmapameTpoB
(mapameTpbI-3HaY€HUs, TapaMETPhI-TIEPEMEHHBIE).

/. ®yukuuu B si3eike Pascal. [Ipumepsl.

8. HekoTophkie mpaBmia XOpOIIETo CTUIIS IPOrPaMMHPOBAHUS.

9. Knaccudukarus TUTIOB JaHHBIX B s3bIke Pascal.

10. OOmias xapakTepUCTHKA MOPSIKOBBIX TUIIOB B si3bIke Pascal. CHMBOJIBHBIN THIT
IaHHBIX B sa3bIke Pascal.

11. O6mas xapakTeprucTUKa MOPSIAKOBBIX TUMOB B si3bike Pascal. JlanHble nepeunc-
nsieMoro tuma B si3bike Pascal.

12. OOmiass xapakTepUCTHUKA MOPSAAKOBBIX THUIIOB B si3bike Pascal. JlamHbIe MHTEp-
BaJIbHOT'O THIIA B si3bIke Pascal.

13. Tun nannubix MaccuB B s3bike Pascal. Tun unaekca u tun 3nemeHToB. OObsiBIIE-
HUE NIEPEMEHHBIX MAaCCUBOBOIO TUIa. MHOTOMEpHBIE MaCCHUBBI.

14. TIpumepsl aIrOpUTMOB OOPAOOTKU YHCIOBBIX MacCUBOB Ha si3bike Pascal. [Tonck
MaKCUMAaJIbHOTO AJIEMEHTa B MAaCCUBE. 3allOJIHEHUE MaTPULIbl 3HAUCHUSIMHU.

15. Ilpumepsl aropuTMOB O0OpaOOTKM YMCIOBBIX MAacCMBOB Ha s3bike Pascal.
TpancnioHHpOBaHKME U YMHOXEHUE MATPHIL.

16. OcobGeHnHoCTH TIepeaun nmapaMeTpoB - MacCUBOB B s3bike Pascal. [Tpumep.

17. Ctpoxosslii THI TaHHBIX String B Turbo Pascal.

18. ®aiinoBekIil TUM 1aHHBIX B si3bike Pascal. CtanmapTHbeie mpouenypsl U GyHKIIUH
a3bika Pascal gyt paGoThl ¢ TUMM3UPOBAHHBIMU (haiisIaMHU.

19. Peanm3zanus orneparuii 3armicy B ¢aiin B s3bike Pascal.

20. Peanuzanus onepanuit yteHus u3 aiina B si3pike Pascal.

21. TexcroBbie (aitnbl B si3b1ke Pascal. [lponenypsr u GyHkiuu njst paboThl ¢ TEK-
ctoBbiMU ¢aiinamu. CtannapTtabie ¢aiiist Input u Output.

22. TexcroBsble ¢aiiibl B si3bike Pascal. OcoOeHHOCTH UTEHHUSI TaHHBIX U3 TEKCTOBBIX
daiinos. [Ipumepsl.

23. TexcroBsie (aiinbl B s3pike Pascal. @opmatupoBanHusbiii BeiBoA. [IpuMepsl.

B own
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MNPUJIOKEHUE b.
OBPA3EILL 3AJJAHUS K KOHTPOJBHOM PABOTE Ne2
(cipaBOYHOE)
3apanue Nel (5 6amtoB)

dopMaJibHBIH apaMeTp NOANPOrpaMMbl ONMCAH KaK var a: inte-
ger. CooTBeTCTBYOIIMIA eMy (PAKTHYECKUH apaMeTp MOXKeT ObITh:
1) BripaxeHueM 1enoro Tuna;
2) IlepeMeHHOI 11€J10T0 TUIIA;
3) BeipaxkeHueM J1r000ro TUTIA;
4) IlepemMeHHOI BEIIECTBEHHOTO TUIIA;
5) KoHcTaHTOM 11€10r0 THUIIA C UMEHEM a.
Homep npaBuibHOrO oTBeTA:

3apanue No2 (5 6amoB)
Kaxoe u3 Huskec/ieyOIuX yTBepPKIeHU HEBEPHO:
1) B pa3znene onepaTtopoB PyHKIUHA HEOOXOAUMO XOTs Obl OUH pa3 UCTHOJIb-
30BaTh UMs (DYHKIIMH B JIEBOM YacTU oneparopa MprucBauBaHUsl.
2) I'mobGanbpHble MEpeMEHHBIE HYXHO MepenaBaTh B MOANPOrpaMMYy 4Yepe3
CIIUCOK NIapaMeETPOB;
3) K naHHBIM MOPSIAKOBOTO TUIIA MOKHO MPUMEHSITH ONEpPallid OTHOILICHHUS;
4) MHOXXECTBOM 3HAYEHUM MHTEPBAJILHOIO THUIIA SBJISIETCS 3aMKHYTBIM HH-
TE€pBaJI 3HAYEHN HEKOTOPOT'O MOPSIAKOBOIO THUIIA.
5) Ecnu gpopManbHbIM mapamMeTpoM SIBJISIETCS MapaMeTp-TIepEMEHHast, TO CO-
OTBETCTBYIOIINN (PAKTUYECKUI MapaMeTp HE MOXKET ObITh BHIPAKEHUEM.
Homep npaBuJIBHOIO OTBETA:

3aganue Ne3 (8 0ass10B)
Yro Oyner BbIBeIEHO B pe3yJibTaTe padoThl MPOrpaMmMbl?

Program Task3;

Var a,b,c,d : Integer;

Procedure Proc(a: integer; wvar ¢ : 1integer; var d : in-
teger) ;
var b : integer;
begin
a :=5; ¢ :=7; b :=9;
end;
Begin
a :=1; b :=1; c :=1;
Proc (b, a, c);
Write(a1,|’1b1,|llc);

End.
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BapuanTtsl oTBeTOB
1) 111
2) 5|7|9
3) 9|75
4) 7111
5) 1|79
Homep npaBu/bHOIO oTBeTA:

3amanue Ned (MaxkcumaibHas oreHka 12 6amioB)
PaccmaTtpuBaeTrcst MaccuB LENbIX Uncen t pa3mepoM 3 Ha 4.

a) Hanmummre oOBsBIICHHE 715 TIEPEMEHHOM t.

0) CKOJIBKO 2JIEMEHTOB B MaccHBe t?

B) Hamumite nMeHa Bcex 3J1eMEHTOB BTOPOM CTPOKH MaccuBa t.

r) Hanummre nmeHa Bcex 3JIEMEHTOB TPEThEro CTOJIONA MacCHBa t.

3ananmne No5 (MakcumainbHas otienka 20 6anioB)

Jan maccuB 3 15 nensix uncen. BeMucCIATh CyMMy MOAYJIEH AJIEMEHTOB
MAacCuBa. 3aMEHUTb TEPBBIM IMOJOXKUTEIbHBIA JJIEMEHT HA BTOPOW DIIEMEHT
MacCHBa.
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(@)

(@)

COIAEPX KUMOE ®ANUJIA MATRIX.TXT

(cipaBOYHOE)

.0068

.0956
.8323

.8156
L7119
.2902
.6686

.1707
.0592
.0106
.6145

.4282
.8956
. 7310
.5779

.6232
. 7990
.9409
.9921

.9501
.2311
.6068
.4860

HPUJIOKEHUE B.

.2944
.3362
. 7143
.6236

.1908
.2025

.1567

.5077
.6924
.5913
.6436

.0403
L6771
.5689
.2556

.2120
.2379
.0078
. 7420

L7621
.4565
.0185

(@]

O O O O

.6918
.8580
.2540
.5937

.6041
.2573
.0565
.4151

.3803
.0091
.0195
.0482

.3775
.2959
.4751
.2340

.0823
.1315
.3899
.0880

.8214
.4447
.6154
.7919

o O O

.4410
5711

.6900

.8051

.2193
.9219

.0000

.0950
.8740

.1184
.3148
.4435
.3510

.6355
.5596
L4437
.9499

.9218
.7382
.1763
.4057



