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MeToanyHi peKOMeH/aIlii 10 BUKOHAHHS JA0OPaTOPHHUX POOIT 3 IMCIIUILIIr s>
«OCcHOBH TIpOrpaMHOi iHXeHepii» s cTynaeHTiB Hanpsmy 6.050103 «IIporpamua
imkenepis» /M.O. Anekcees, I'.M. Koporenko, JI.M. Koporenko, O.C. IlleBiioBa —

J.: lepxxasuuit BH3 «Harmionansawmii rippuanii yaiBepcutet», 2013.— 50 c.

YTopsaagHUKH:

M.O. Anekcees, pod., A-p. TexH. HayK (1abopaTopHi podoTu Ne 7,8);
I".M. Kopotenko, nipod., a-p. TexH. Hayk (;1abopatopHi poootu Ne 1-3);
JI.M. KopoTeHko, OLIeHT, KaH1. TeXH. Hayk (;1adopatopHi po6otn Ne 4-6);
O.C. leBmoBa, acucteHT (101aTOK 1).

3arBepKeHo MeToauuHOI0 KoMiciero 3 Hanpsimy 050103 IIporpamua imkeHepis
(mporoxosnr Ne5 Bim 28.02.2013 p.) 3a momaHHAM KadeIpu MPOTrPaMHOIO
3a0e3MeYeHHs KoMIT 10TepHUX cucteM (rmpotokoi Ne 8 Bix 21.02.2013 p.).

[logano MeToauYHI BKa31BKM Ta IHAWBIAYyalbHI 3aBJaHHA A0 JIaOOpaTOPHUX
poOiT 3 OcCHOB mporpamHOi it cTyaeHTiB Hampsmy 6.050103 «IIporpamua
THXEHEep1I»

BinnoBigansHuil 3a BUIYCK 3aBiayBau Kadeapu MpOrpaMHOro 3abe3reyeHHs
KOMIT FOTEPHUX CUCTEM, JI-p. TeXH. HayK, nmpod. M.O. Anekcees.
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JIABOPATOPHA POBOTA Nel
Tema: JIiH1iHUNA 00YHMCIIOBATILHHAM IPOIIEC

1. MeTa po6otu

Jlocmiautu pobOTy orepaTopa MPHCBOIOBaHHS MOBH TporpamyBanHs Object
Pascal, 3acBoiTH METOIWKY CKJIaJaHHS, HaJaroJDKEHHS Ta PO3PaxyHKY Iporpam
JIHIMHUX ~ OOYMCIIOBAJIBHUX  TIPOIECIB  HA  NEPCOHAJBHIA  E€IEKTPOHHO-
oburcioBaiabHoi MamuHi ([IEOM).

2. [TocTanoBKa 3aBIaHHA

Ckmactu nceBmokon Ta mporpamy wmoBoro Object Pascal simmosimHo 10
3aja”oro Bapianta. Hamaroautu ta po3B’s3atu 3aaady Ha [IEOM.

3. TeopeTnuHi BizomocTi

Bupaz — 11 mocmigoBHICT, IO CKJIAJA€ThCAd 3 KOHCTAHT, IMEH, OIepalii,
CTaHJApTHUX (PyHKII. 3HaUCHHS BUpa3y OOYMCIIOETHCS MOCIIAOBHO 3J11Ba HAMPABO
13 ypaxyBaHHAM TpiopuTeTiB onepariliii (Tadi. 1). OcHOBHI CTaHAAPTHI MaTeMaTHYH1
¢ynukiii moBu Object Pascal HaseneHni y Ta6:1.2.

[Ipioputet onepaitiit . Tabnuis 1

HasBa oneparrii [Ipioputet
@, not HAWBUIIUA
* [/, div, mod, as, and, shi, shr APYrui 3a HAHBUIIAM
+, -, O, XOr cepeHIn
= <>, <, > <= >=in, IS HAWHOKYUT

CramgapTai MmatemaTuaHi QyHkiii. Tabmuis 2

Marematnuauii | 3anuc MOBOIO Tun
. 3Ha4YeHHS, 110 NOBEPTAETHCS
BHpa3 Object Pascal pe3yabTaTy
X| Abs(x) AOcomroTHa BemnurHa Yrciia | 30iraeTbes 3
THIIOM X

sin X Sin(x) CuHyC apryMeHTy real

COS X Cos(x) Kocunyc aprymeHTy real

arctg x Arctan(x) ApPKTaHTEHC apTyMEHTY real

X Sqgr(X) KBanpat aprymeHry real

N Sqrt(x) Kopinb xBagpaTHuii 3 real
apryMeHTy

T Pi YHCIIO real
3.1415926535897932385

e* Exp(X) Excrnionenra real

In x Ln(x) Hatypansuuit norapudgm real

aMod Db 3aNnIIoK BiJ AUICHHS IUTHX Integer

qHCel
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CranmaptHi MatremMatndHi QyHkiii. Tabmuis 2 (Mpo1oBKECHHS)

IMOPAAKOBHUM HOMCPOM

Marematnuauii | 3anuc MOBOIO Tun
. 3Ha4YeHHS, 110 NOBEPTAETHCS
BHpa3 Object Pascal pe3yabTaTy

aDivb I{ina yacTUHA Bid AUICHHS integer
IJIUX YUCET

Int(X) 11iJ1a YaCTUHA aPTYMEHTY integer

Frac(X) npiOHA YacTHHA apTyMEHTY': real
X-Int(X)

Round(X) OKpYTJICHHS 10 HaiOmmKk4oro | integer
I1JIOTO 3HAYCHHS ApPT'YMEHTY

ODD(X) BH3HAYCHHS MapHOCTI

SUCC(X) BHU3HAYEHHS HACTYITHOTO
3HAYCHHS

PRED(X) BU3HAYCHHSI TIOTIEPETHBOTO
3HAYCHHS

TRUNC(X) BIIKUJAHHS TPOOOBOT
JaCTUHU

ORD(X) BU3HAYCHHSI MIOPSIIKOBOTO
HOMeEpa

CHR(X) BHU3HAYCHHS CHMBOITY 32

MatematnyHi (QyHKIIIi, 0 BHKOPUCTOBYIOThCS Moayinem Math, HaBemeno y

Tab11.3.
MatemaTruHi QYyHKIII1, 0 BAKOPUCTOBYIOThC MoaysieM Math. Tabmurs 3
Marematnuauii | 3anuc MOBOK | 3HAYEHHS, IO NOBEPTAETHCS Tun
BHpAa3 Delphi pE3yNIbTATY
a’ Power(a,b) Ucino a 'y cryreHi b real
Wa Power(a,1/n) Yucno ay cryneni 1/n real
tg X Tan(x) TaHreHc aprymeHTy real
ctg X CoTan(x) KoraHreHc aprymenTy real
arcsin x Arcsin (x) ApPKCHHYC apTyMEHTY real
arccos X Arccos (x) APKKOCHHYC apTyMEHTY real
loga X LogN(a,x) Jlorapudm uncina X mo real
OCHOBI a

4. Ilporpama podoru

4.1. 3anucaru 3anponaHOBaHUM BUKIIalaueM BapiaHT 3aBAaHHs 3 Jlomatka 1.
4.2. O3HalOMHUTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTIEKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7ad4i:
— CKJIACTH MCEBJOKO]] aITOPUTMY;
— CKJIACTH Tporpamy po3B’si3aHHs 3anadi MoBoro Object Pascal.
4.4. Po3w’s3anHs 3a1a4i Ha [IEOM.



http://www.docu-track.com/buy/
http://www.docu-track.com/buy/

Ha [TEOM nab6paty, BiIJIaroquTy Ta po3B’A3aTy CKIAJICHY POTrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.
— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;
— YMOBY 3a/ayi Ta JJaHi CBOTO BapiaHTa,
— TICEBIOKO/] IPOTrpaMu;
— gictuHr (200 pyKomuc) mporpaMu 3 KOMEHTAPSIMH JI0 KOXKHOT
BUKOPUCTAHOI 3MIHHOT Ta CKPUHIIOTH (POPMU MIPOCKTY;
— pe3ylbTaTH pOo3paxyHKy 3ajaui;

— BHCHOBKH.
IMpukaan.
OOuucuTy 3HaYeHHS 3MIHHUX a 1 b ipu 3aannx 3HaveHHsax X = 3,981,
y=-1,625z=2.
a=27"/x+4lly|
cos® x '
b=—" % 4t
2 +sInX
Po3B’si3aHHS:

1. CrBopuMO HOBY HANKYy.

2. 3amyctumo Delphi.

3. 3icropiaku Standard IMamritpu Kommonentis Ha FOrml posranryemo tpu
komrnonentd EA1t, gotupu xommonentn Label i xommonentn Button i Memo

(puc. 1).

;"' Form1

Puc. 1. I'otoBa ¢popma
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4. lna mitku Labell ycranoBumo Bimactuicte Caption piBHuUM Tiniiie
obuncmoBaapuuii mporec’, a s Label2 |, Label3 i Label4: 'X=, 'Y="1i 'Z='
BIJIIIOBIIHO.

5. Ins xomnonentie Editl, Edit2 i Edit3 ycranoBumo 3HaveHHs
BJIaCTUBOCTI T€X T piBHUM NOPOKHBOMY PSIKY.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEMO IO
KHOMII 3 TphOoMa Kpamkamu. Y BikHI, mo 3'sBwiocs, String list editor
BHIQIMMO PsoK " Memol™.

7. Jlns xHonmkm Buttonl ycranoBumo BiactuBicTe Caption piBHUM
'Po3B’s13aHHS .

8. CtBopumo o6pob:aroBau moaii ONCH i ck s knonku Buttonl:
procedure TForml_ButtonlClick(Sender: TObject);

var
X, Y, 2z, a, b: real;
begin
X = StrToFloat(Editl.Text);
y = StrToFloat(Edit2.Text);
z = StrToFloat(Edit3.Text);
a = power(2,-x)*sqrt(x+power(abs(y),1/74));
b := power(cos(x),3)/(2+sin(x))+exp(z+1);

Memol.Clear;

Memol.Lines.Add("Pesynbrar:™);

Memol.Lines.Add("a "+FloatToStr(a));

Memol.Lines.Add("b "+FloatToStr(b));
end;

9. 30epexxeMo mpoekT 3a gonomoroto komanau File|Save Al i3anyctumo
HOT0 Ha BUKOHAHHS, BUKOPUCTOBYIOUH (YHKIIIOHATBHY KiIaBimnry F9.
IpumiTrka: [lpu BUKOHAaHHI IILOTO MPHUKIALY HEOOXIIHO BUKOPUCTOBYBATH
¢byskmii momyns Math. Tomy y Tekcti mporpamu Imicis
ciry>k00Boro cinoBa USes ciia nojaatu iM’st Moayis, Tooto: Uses
[...] .Math; ne [...] — crnucok iMeH MOIyIIB, IO HECOOXIiAHI
npu poOoTi JaHOT mporpamMu (I01af0ThCSI ABTOMATHYHO).

JIABOPATOPHA POBOTA Ne2
Tewma: Po3ramy:xeHuit 004nCIIOBAIbHAN MPOIIEC
1. MeTa po6otu

Jocmiautu poboTy omeparopa ymoBH MoBH mporpamyBanHs Object Pascal,
3aCBOITH METOJWKY CKJIaJIaHHS, HAJIAroJDKEHHS Ta pPO3paxyHKy Iporpam
po3ranykeHnx oouncioBaibHUX nponeciB Ha [TIEOM.

2. [locTanoBKa 3aBIaHHA

CkyacTi TICEBIOKOJ Ta mporpamy wmoBoro Object Pascal BiamoBigHO 10
3ama”oro Bapianta. Hamaroautu ta po3B’s3atu 3anady Ha [IEOM.

3. TeopeTnuHi BitomocTi
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JIoriyHMM Ha3MBA€ETHCS BUPA3, AKUH MOKE IPHUIIMATH OJHE 3 IBOX 3HAUYEHb: true
yn false. Ilpoctmii JOTIYHWN BUpa3 CKIANAETHCS 3 JBOX OINEpaHTIB 1 omeparrii
MOPIBHAHHS:> <, =, <>, >= <=,

3 mpocTux onepalii BITHOCUH MOKHA MOOYyAYyBaTH CKJIaJH1 JOr1YHI BUPaKEHHS
13 3aCTOCYBaHHSIM JI0 HUX SIK JO OMEpaH/iiB OyJIbOBHUX omepaiiiii: N0t — 3anepeyeHHs,
and — noriune TA, or — noriune Y. Pe3ynbrat 3acrocyBaHHs OyIbOBUX OIEpariii
not, and, or HaBeneHwii y TaOIUII

Tabnuis 4. PesynpTaTu 3acToCyBaHHS OyJIHOBUX Orneparii

X Y XandY XorY not X
false false false false true
false true false true true
true false false true false
true true true true false

[Ipu 3amucy IOriYHMX BHpa3iB 13 3aCTOCYBaHHSM OYyJIbOBUX oOTmeparlii
MOTPIOHO MaM'sATaTH, IO MEPIIMMH BHKOHYEThCs omeparis NOt, motim and, nortiMm
or. Onmnepamii BIJHOCMHM BHKOHYIOTBCA B OCTaHHIO uepry. Tomy mnpu 3amuci
JIOTTYHUX BUPAKEHB BAXKIIUBY POJIb BIJITPA€E MPABUIbHE POIMIILIEHHS TYKOK.

Omnepartop 1T nmpusHavueHnid U1 peamizallii po3rayKeHoro 00YUCIIFOBATBHOTO
nporiecy. 3aranbauii Buj oneparopa 1T:

IT <soriune Bupaxeunus> then <omepatopl>
else <oneparop2>;

Ha mouatky omeparop 1T o0umciaioe 3Ha4YeHHs JOTIYHOrO BUPaKEHHS. SIKIIO
3HAQUYEHHS JIOTTYHOrO BHUPaXKEHHS JOpiBHIOE true, To BUKOHYETbCS omepaTtopl,
1HaKIIIe BUKOHYETHCS ONEPATOP2.

Axmo ska-HeOyAb i1 NOBHHHA OyTH BHMKOHAHA TUIBKM NPH BHUKOHAHHI
BH3HAYEHOI YMOBH 1 ITPOIYIIICHA Y BUITAJIKy HCBUKOHAHHS I1i€7 yMOBH, TO omeparop Iif
MOXke OyTH 3alMCaHuil y CKOpOYEH1M Gopmi:

iIT < sjoriune Bupaxennsa > then < onepatop > ;

4. Ilporpama podoru

4.1. 3anucaru 3anponaHOBaHUM BUKIIalaueM BapiaHT 3aBaaHHs 3 Jlomatka 1.
4.2. O3HallOMHUTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTICKTOM JICKITiH.
4.3. TlporpamyBaHHS 3ajad4i:
— CKJIACTH TCEBJOKO]] aITOPUTMY;
— CKJIACTH Tporpamy po3B’s3aHHs 3anadi MoBoro Object Pascal.
4.4, Po3B’sa3anus 3amaul Ha [IEOM.
Ha [TEOM nab6paty, BiAJIarouTy Ta po3B’A3aTv CKIAJICHY MPOTrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.
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— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;

— YMOBY 3a/a4i Ta JJaHi CBOTO BapiaHTa,

— TICEBAOKOJ MPOTpamy;

— gictuHr (200 pyKomHC) MporpaMu 3 KOMEHTAPSIMH JI0 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH (POPMU MIPOEKTY;

— pe3ynapTaTH PO3paxyHKY 3ajadi;

— BHCHOBKHW.
Hpuxaan 1.
OO0uucIUTH 3HaYE€HHS 3MIHHOI
max(a,b,c) akuo a>0
min(a,b) iHakuie
IIpH 3aJaHuX 3HaUYeHHsIx a = -6, b =41ic¢c=13.
Po3B’s13anus

1. CrBopuMO HOBY HanKy.

2. 3amyctumo Delphi.

3. 3icropiaku Standard IMamitpu KommonenTiB Ha FOrml po3ramryemo tpu
komrnonentd EA1t, votupu kommonentn Label i xommonentn Button i Memo

(puc. 2):

J Form1

Puc. 2. 'oroBa popma
4. lns  wmitkm  Labell ycranoBumo BiactuBicth Caption piBHuUM
'PosranyxyBajibHul 00unCITIOBaNIbHMIN Tiponiec’, a i Label2, Label3 i Label4:
‘A =" "'B="1'C ='BignoBiaHo.
5. Ins xomnonentie Editl, Edit2 i Edit3 ycranoBumo 3HaveHHs
BJIaCTUBOCTI T€X T piBHUM NOPOKHBOMY PSIKY.

8
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6. lns xommoHeHta Memol BuGepemo BiactuBicTh LINES 1 KiamHeMmo
KHOMII 3 TphOoMa Kpamkamu. Y BikHI, mo 3'sBwiocs, String list editor
BHAQIUMO psgok ‘'Memol'.

7. Jlna xHonmku Buttonl ycranoBumo BiactuBicTh Caption piBHUM
'Po3B’s13aHHS .

8. CtBopumo 06pob:roBau moaii ONCH i ck mis knonku Buttonl:
procedure TForml._ButtonlClick(Sender: TObject);
var

a, b, c, max, min, w: integer;
begin
a = StrTolnt(Editl.Text);
b := StrTolnt(Edit2.Text);
c = StrTolnt(Edit3.Text);
max := a;
if max<b then
max := b;
if max<c then
max := C;
min = a;
if min>b then
min = b;
if a>0 then
W:=max
else
wI=min;
Memol.Clear;
Memol.Lines.Add("Pesynbrar:™);
Memol.Lines.Add("w = "+IntToStr(w))
end;

9. 30epexeMO MPOEKT 3a JOMOMOIOK Komauau ronosuoro mexio File]Save
All i 3amycTMO HOro Ha BUKOHAHHS, BUKOPHCTOBYIOUM ()YHKI[IOHAJIBHY KJIABIITY

FO.

Hpuxnan 2.
OO0ynCcIUTH 3HAYEHHSA 3MIHHOT

-

sin? ab AKWO a kpamue 3
c=+cos(ab)—-3 skxwo a<2 mab>1

0 inaxkuie

~

IpH 3aJaHuX 3HaueHHsx a = 81 b = 2.5.

Po3B’si3aHHs

1. CTBOpPHMO HOBY MAIKYy.

2. 3amyctumo Delphi.

3. 3icropinku Standard ITanitpu KommonenTis Ha FOrml posramryemo aBa
komrnonentd Edit, tpu xommonenTu Label, xomnonentn Button i Memo (puc.
3).
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4. Ins  wmitku Labell ycranoBumo BnactmBicTh Caption piBH .

'PosranyxyBayibHAN oOumMCITIOBaIbHUE mporec', a s Label2 i Label3: 'A =" i

'B =' B1amoB1gHO.

' Form1

Puc. 3. 'oroBa popma

5. lns xomnonentie Editli Edit2 ycTaHoBUMO 3HAauYeHHS BIIACTHUBOCTI

Text piBHUM NOPOKHBOMY PSIKY.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEeMO IO

KHOMII 3 TphOoMa Kpamkamu. Y BikHiI, mo 3'sBuwiocs, String list editor
BHAQIMMO psgok ‘Memol'.

7. Jlna xHonmku Buttonl ycranoBumo BiactuBicTe Caption piBHUM

'Po3B’s13aHHA".

8. CtBopumo o6pob:aroBau moaii ONCH i ck mig knonku Buttonl:
procedure TForml._ButtonlClick(Sender: TObject);

var

a: integer;
b, c: real;

é mod 3)=0 then
c:=sgr(sin(a*b));
(a<2) and (b>1) then

c:=cos(at+b)-3;
Memol.Clear;

Memol.Lines.Add("Pesysnbrar:™)
Memol.Lines.Add("c

end;

StrTolnt(Editl.Text);
StrToFloat(Edit2.Text);

10

"+FloatToStr(c))
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9. 30eperxeMo MPOEKT 3a JOIMOMOroK KOMaHIM TojoBHOro MeHio File|Save Ak
3aIlyCTHMO HOT0 Ha BUKOHAHHS, BAKOPUCTOBYIOUH (PYHKITIOHATIBHY KiaBinry F9.

JIABOPATOPHA POBOTA Ne3
Tema: L{uxaiuanic 00UHCTIOBAILHUI IIPOIEC

1. MeTa po6otu

Hocninutu poOOTy omepaTopiB IMKIYy anropurmiunoi moBu Object Pascal,
3aCBOITH METOJIUKY CKJIQJaHHS, HAJIAarO/PKCHHS Ta PO3PaxXyHKy NporpaM MUKIIYHHX
oOuuncmroBanbHUX npoiieciB Ha IIEOM.

2. [TocTanoBKa 3aBIaHHA

Ckmactu nceBmokon Ta mporpamy wmoBoro Object Pascal simmoBigHo 10
3aja”oro Bapianta. Hamaroautu ta po3B’s3atu 3aaady Ha [IEOM.

3. TeopeTnuHi BizomocTi
Orneparopu IHUKJIIB
Yacto npu po3B’A3aHHI 3a/1a4 HEOOX1AHO 0araTopa3oBO BUKOHYBAaTH BU3HAYEHY

MOCIIIIOBHICTh [ii. Taki moBTOproBaHi il Ha3uBarOThCsA HukiIamu. Y MoBi Object
Pascal mosxinBa opranizaiis 3-X BH/IIB [IHUKJIIB:

1. 3 mapamerpom (omeparop For).

2. 3 nepemymoBoto (omepatop while).

3. 3 moctyMoBoo (omepatop repeat).

Omneparop FOR
Omnepatop nukiny for opraHiye BUKOHAHHS TOCIIZOBHOCTI OIepaTOpiB
3a37ajeriib 3ajlane ynucio pa3. [CHyIoTh 1Ba BapiaHTH omepaTopa.
[Mepmuii BapiaHT (31 301IBIICHHSAM JITYNITHHHUKA):
for <agiumnpuuk>:=<nouaTkoBe sHaueHHa> tO <kiHlLeBe 3Hau.>
do <onepatop>;
Jlpyruii BapiaHT (31 3MEHIIICHHSIM JIIYMIIbHUKA):
for <agiumnpuuk>:=<nouaTkoBe 3Hau.> downto <kxiHileRe =3Hau.>
do <onepatop>;
ne
<J11Ynyib HMK> — 3MIHHA MOPSIIKOBOTO TUIY — MapameTp IUKIY;
<I[IOUaTKOBE SHAUeHHS> 1 <KlHIleBe SHAUEeHHI> — BUpPAXCHH, 11O
MOBUHHI OYyTHU CYMICHUMU JUIS IPUCBOIOBAHHS 3 MAPaMETPOM LIUKITY;
<omepaTop> — li€ ONepaTop, 110 BUKOHYETHCS B IIMKJI1 Ta YTBOPIOE TaK 3BaHE
TUIO ITUKITY.
Skmo B 1MKIl HEOOXIIHO BHUKOHATH TpymHy OIepaTopiB, TO 1ii BapTo
MEPETBOPUTU B OJUH CKJIQJCHUI OmNepaTop, YKIABIIM IO TPYyMy OINEpaTopiB B
orepatopHi ayxku begin..end.
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<

Cro4aTKy Ji4HIbHUKY TIPHBIACHIOETHCS 0YATKOBE 3HAUEHHs. [10TiM 3HaYer r >

JTIYUIbHUKA MOPIBHIOETHCS 3 KIHIIEBUM 3HA4YeHHsAM. [lami, MOKH JIYMWIBHUK MEHIIIEe
4K JOPIBHIOE KiHIIEBOMY 3HaueHHIO (y MepuioMy BapiaHTi), a00 OibIIe YU JOPIBHIOE
KiHIIEBOMY 3Ha4eHHIO (y JPyromy BapiaHTi), BAKOHYEThCS YeproBa iTeparlis IuKiy.
VY npoTunexHOMY BUIIAAKY BIIOYBAETHCS BUXI1J 3 LIUKITY.

Omnepatop uukny 3 nepeaxymonoro WHILE
Omnepartop whi e mae nactynHuit popmar:
while <goriunwmit Bupaszs> dO <onepatop>;

<omepaTop> — 1€ NPOCTUH YW CKIAJEHUU OmepaTop, IO BUKOHYETHCS B
LMK CTUIBKH pa3iB, MOKU < JIOTTYHHUM BUpa3 > npuiimae 3HaueHHs true. Bin cknanae
TaKk 3BaHe TUIO LMKNY. [[UKI OpUNUHSAETHCS, SKIIO MPU YEProBOMY OOUYMCIICHHI
JIOTIYHOTO BHpa3y WOro 3HaueHHs BHSABUTHCS piBHUM false. Skmo B mukm HE0OXiTHO
BUKOHATH TPYyIMy OMNEPaTOpPiB, TO ii BAPTO MEPETBOPUTH B OJUH CKJIAJCHUN OmeparTop,
YKJIaBIIIK B orepaTopHi nyxku begin..end.

Omnepatop uukiy 3 noctymoBoro REPEAT
Omnepartop repeat mae nHactynuuii popmar:
repeat
<omnepaTopl>;
<omepaTop2>;

<omnepaTop>
until <goriuuwmim BUpas>;
<omnepaTopl>; <omepaTop2>; - - <ornepaTop>-  OoIepaTtopu
YTBOPIOIOYI1 TUIO LUKITY.

Ha mouatky BUKOHYyeThCs Tpyna <omepaTopl>; <oneparop2>; ...;
<omepaTop> . [loTiM 00UYHCITIOETHCA 3HAYEHHS JIOTTYHOTO BHUpa3y. SKIIO BOHO
nopiBHIo€ true, To UMK MPUIUHIETHCSA, Y TPOTWIC)KHOMY BUIMAJKY BUKOHYETHCS
HACTYyITHA ITepallisl [UKITY.

VY T1ino uukiy omneparopa repeat Mmoxke BXOAUTH JIOBUIbHA KUIBKICTh ONIEPATOPIB.
Bukopucranus omneparopHux ayxok begin...end B omeparopi repeat He
00O0B'sI3KOBE, X04a iX MPUCYTHICTh HE Oye MOMUIIKOIO.

4. Ilporpama podoru

4.1. 3anucartu 3anmporaHOBaHWM BUKJIaJgadyeM BapiaHT 3aBaaHHs 3 JlomaTka 1.
4.2. O3HAaHOMHTHCH 3 PEKOMEHIOBAHOIO JIITEPATypPOIO Ta KOHCTIEKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7a4i:
— CKJIACTH MCEBJOKOJ] aJITOPUTMY;
— CKJIACTH TIporpamy po3B’si3aHHs 3a1a4i MoBoro Object Pascal.
4.4, Po3B’sa3anus 3amaudl Ha [IEOM.
Ha [TEOM nab6patu, BiIJIaroquTH Ta po3B’A3aTH CKIAICHY [IPOTrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.
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HOMep J1abopaTopHOi poOOTH Ta i1 Ha3BY;
YMOBY 3a/1adi Ta JjaHi CBOTO BapiaHTa,
MICEBIOKO MPOTrpaMu;

JicTuHT (200 PYKOIHC) MPOTrpaMu 3 KOMEHTAPSAMU 10 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH (POPMU MIPOEKTY;

pE3yJIbTaTH PO3PAXYHKY 3aj]1adi;
BHCHOBKH.

Hpuxaan 1.
OO0YHUCIUTH 3HAYEHHSA 3MIHHOT

10
+12n-1
S:Z(_l)n 1 ~ X2n

n=>5

IpU 33JaHOMY 3HA4Y€HHI X = 3.5
Po3p’siz3aHHs

1. CrBOpHMO HOBY MAIKYy.
2. 3amyctumo Delphi.

3. 3i cropinku Standard IMaxitpu KomnonentiB Ha FOrml po3ramryemo aBa
komrnonentu Label, xomnonentn Button, Edit i Memo (puc. 4).

7 Form1

Puc. 4. T'otoBa ¢opma
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4. s mitku Label 1l ycranoBumo BrnactuBicts Caption piBauM 'Tlukmigauit
obOumncmoBaibHuil mpouec', a st Label2: 'x =

5. lns xommonenta EA1tl ycTaHOBUMO 3Ha4YeHHs BIacTUBOCTI TeXt piBHUM
MOPOKHBOMY PSIIKY.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEMO IO
KHOIII 3 TphbOMa KpamnkaMu. Y BIKHI, 110 3'IBUJIOCH,
BHAQIMMO psok " Memol'.

String

list editor
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7. lns xHonmku Buttonl ycranoBumo BiactuBicTe Caption
'"Pimrenns’.
8. CtBopumo 06pob:aroBau moaii ONCH i ck mig knonku Buttonl:
procedure TForml_ButtonlClick(Sender: TObject);
var
n, k: integer;
s, T, x: real;
begin
= StrToFloat(Editl.Text);
= 0;
or n:=5 to 10 do
begin
f-=1;
for k:=1 to n do
f-=Ff*k;
s:=s+power(-1,n+1)*(2*n-1)/T*power(x,2*n);
end;
Memol.Clear;
Memol.Lines.Add("Pesynbrar:™);
Memol.Lines.Add("s = "+FloatToStr(s))
end;

9. 30eperkeMO MPOEKT 3a JA0IOMOror komanau rojgopHoro meuio File|Save All i
3aIyCTUMO HOT0 Ha BUKOHAHHS BUKOPUCTOBYIOUH (PYHKI[IOHAIBHY KiaBinry F9.

IlpumiTka: TaK K y TEKCTI mporpamu Oyrna BUKOpUCTOBaHA (YHKIlisE power,
10 HAJICKUTH J0 Moayias Math, to HeoOXimHO mepe0aYnuTH BUKOPUCTAHHS I[HOTO
MOJTyJIsl, TOOTO T00AaBUTH MOTO 1M’ TICIs C1yk00Boro cioBa Uses.

eg
X
S
f

JIABOPATOPHA POBOTA Ne4
Tema: OmHOBUMIpHI MacUBH
1. MeTa po6oTu

Jlocmiautu poOOTy omeparopiB MUKy MOBH mporpamyBans Object Pascal,
3aCBOITH METOJIUKY CKJIQJIaHHS, HAJIAarO/PKCHHS Ta PO3PaxXyHKy NporpaM MUKIIIHHX
00UYHMCTIOBANILHUX TIpOLIeCiB 1 00poOku BekTopiB Ha [IEOM.

2. [TocTanoBKa 3aBIaHHA

CkiacTi TICeBIOKOJ Ta mporpamy wmoBoro Object Pascal BimmoBigHO 10
3ama”oro Bapianta. Hamaroautu ta po3B’s3atu 3anady Ha [IEOM.

3. TeopeTnuHi BizomocTi
Macusu
CratuyHuil TUI-MacuB SIBJsiE CO0O0I0 (PIKCOBAHY KUIBKICTh YHOPSIKOBAHHUX
OJTHOTHITHUX KOMITOHECHTIB (€JIEMEHTIB), MO3HAYCHUX iHJeKkcaMu. BiH Moxe OyTHh
OJIHOBUMIPHUM YU OAaraTOBUMIPHUM.
3ajaTu TUNI-MACUB MO>KHA TAKHM CIIOCOOOM:

type
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<im'a rTuny>=array[<tun iupmexcy (iumexcis)>] ofF

KOMIIOHEHT1B>;

Po3mipHicTh MacuBy Moke OyTH OyIb-SKOIO, KOMIIOHEHTH MAacUBY TaKOX
MOXYTh OyTH Oyab-sKOTO THIy, iHAEKC (IHIEKCH) MOXYThb OYTH OyIb-SIKOTO

nopsiIKoBoro tumy, kpim tunis LongWord i Int64.

JlocTynn 10 KOMIIOHEHTIB MAacUBY 3A1MCHIOETHCS BKa3iBKOIO IMEHI MAacHBY, 3a

SKHM Y KBaJPAaTHUX JTy’)KKaX MICTHUTHCS 3HAYCHHS 1HACKCY (IHICKCIB) KOMIIOHEHTA.

4. Ilporpama podoru

4.1. 3anucaru 3anponaHOBaHUM BUKIIalaueM BapiaHT 3aBAaHHs 3 Jlomatka 1.
4.2. O3HallOMHTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTICKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7a4i:
— CKJIACTH MCEBJIOKO]] aITOPUTMY;
— CKJIACTH TIporpamy po3B’si3aHHs 3anadi MoBoro Object Pascal.
4.4. Po3p’s3anHs 3a1aui Ha [IEOM.
Ha [TEOM nab6paty, BiIJIaroquTy Ta po3B’A3aTy CKIAJICHY POTrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.

HOMEp J1abopaTopHOi poOOTH Ta ii Ha3BY;

YMOBY 3aJlaui Ta JJaHi CBOT0 BaplaHTa;

MICEBIOKO]I MPOTPaMH,

JicTuHT (200 PYKOIKC) MPOTrpaMu 3 KOMEHTAPSMU J10 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH ()OPMU MIPOECKTY;
pe3yabTaTh Po3paxyHKy 3ajiaui;

BHCHOBKH.

Hpuxaan 1.

3apnanns: 3ajanuii ogHOBUMIpHUIA MacuB A(7) cuMBosbHOTO TUNY. [ToMiHATH

MICISIMA MaKCUMaJILHUM 1 OCTaHHIN €JIEMEHTH.
Po3B’s13aHHA

1. CrBopuMO HOBY HanKy.
2. 3amyctumo Delphi.

3. 3icropinok Standard i Additional [Maxitpu KommnonenTis Ha Forml

po3tamryeMo jiBa kommoneHTn StringGrid i kommonent Button (puc. 5).
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- Form1 - O E

Puc. 5. I'otoBa ¢opma

4.3a gomomororo Incmektopa OO'eKTIB  BIACTUBOCTSAM  KOMIIOHEHTA
StringGridl i StringGri1d2 nagaMo HACTYITHI 3HAYCHHS:
FixedCols - 0,
FixedRows -0,
ColCount -7,
RowCount -1,

YTBOpUMO po3mipu kommoneHTta STringGridl takuM 4uMHOM, MO0 Y HHOMY
ymimanucs 1 psaok 1 7/ CTOBIIIIIB.

5.B Incnekropi OO'extiB i kommoHenta StringGridl Bubepemo
BiaactuBicT Options. BeiiizeMo B HOro 3a JOMOMOIOK MOABIMHOIr0 HATHCKAHHS
mutn. 3HadeHHs npanopa gOEd1ting 3pobumo pisauM True.

6. lns xommoHeHTa Buttonl namamo 3HaueHHs BiactuBocti Caption

piBHUM 'Bukonatu'.
/. AktuBizyemo kHonky Buttonl i ctBopuMo HacTynmHui 00poOJIOBad MOl

OnClick:

procedure TForml._ButtonlClick(Sender: TObject);
const
n=>19;
var
a: array [1..n] of char;
min, max: char;
1, nmax, nmin: integer;
begin
for 1 := 1 to n do
a[i] := StringGridl.Cells[i1-1,0][1];
max := a[l];
nmax = 1;
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for 1 = 2 to n do
1T max < a[i1] then

begin
max := a[i];
nmax := i
end;

a[nmax]:= a[n];
a[n]:= max;
for 1:=1 to n do
StringGrid2.Cells[1-1,0]:= a[1];
end;
8. 30eperxeMo IIPOEKT 3a JOMOMOI0O KoMaHau royioBuoro Mexio File|Save All i
3aIlyCTHMO HOT0 Ha BUKOHAHHS, BAKOPUCTOBYIOUH (PYHKIIIOHATIBHY KiaBinry F9.

Ipuxnan 2.

3apmanns: 3amaHo oxgHoBuMipHuii macuB A(7) uigoro tumy. 3HalTH cymy i
KUIbKICTh TAPHUX €JIEMEHTIB.

Po3B’si3aHHs

BBenemo mo3HadeHHs: SUM — cyma MapHuX eneMeHTiB, KOl — KibKicTh mapHux
€JIEMEHTIB.

1. CtBOpUMO HOBY Hamnky.

2. 3armyctumo Delphi.

3. 31 cropinok Standard i Additional IMamirpu KomnonentiB Ha Forml
postamryeMo komroHeHTH StringGrid, Memo i Button (puc. 6).

4.3a gomomororo Increktopa OO'eKTIB  BIACTUBOCTSAM  KOMIIOHEHTA
StringGridl magamo HacTyIHI 3HAYCHHS:

FixedCols - 0,
FixedRows -0,
ColCount -7,
RowCount -1.

}"' Form1 el E
e
M
e Chnion
BuffEmi 0 || °°°°c°°°P00005000000000050000000000c¢

Puc. 6. 'oroBa ¢popma
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VCTaHOBMMO pO3MipH KommoHeHTa StringGridl TakuM uuHOM, MO0 R
HbOMY yMmimanucst 1 psiaok 1 7/ CTOBIMIIIB.

5.B Iucnekropi OO'extiB s kommoHenta StringGridl Bubepemo
BiactuBicTh Options. BaiiineMo B HOro 3a JOMOMOIOK MOABIMHONO HATHCKAHHS
mun. 3HadeHHs npanopa goEd 1 ting 3pobumo pisaumM True.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEMO IO
KHOMII 3 TphOoMa Kpamkamu. Y BikHiI, mo 3'sBwiocs, String list editor
BUJIANIUMO psgoK ~Memol'.

7. 1ns xommoHeHTa Buttonl namamo 3HaueHHs BiactuBocti Caption
piBHUM 'P03B’s13aHHS .

8. AktuBizyemMo KHONKY Buttonl i ctBopumo HacTymHu 0OpoOIrOBaY MOl

onClick:
procedure TForml._ButtonlClick(Sender: TObject);
const
n=~1;
var
a: array [1..n] of integer;
1, sum, kol: integer;

begin
for 1= 1 to n do
a[i] := StrTolnt(StringGridl.Cells[i1-1,0]);
sum:-=0;
kol :-=0;

for 1:=1 to n do
if a[i1] mod 2=0 then

begin
sum:=sum+a[i];
kol :=kol+1;
end;

Memol.Clear;
Memol.Lines.Add("cyma mapuux enementis = "
+IntToStr(sum));
Memol.Lines.Add("kinbkicTe napHux ejementis =
+IntToStr(kol));
end;

9. 30eperxeMO MPOEKT 3a JOIOMOror Komanau rojgopHoro meuio File|Save All i
3aIyCTUMO MOT0 Ha BUKOHAHHS, BUKOPUCTOBYIOUH (PYHKITIOHAIBHY KiaBinry F9.

JIABOPATOPHA POBOTA Ne5
Tewma: JIBOBUMIpHI MaCUBHU

1. MeTa po6otu

Jlocmiautu poOOTY omepatopiB MUKy MOBH mporpamyBanHs Object Pascal,
3aCBOITH METOJMKY CKJIQJaHHS, HAJIArOJDKCHHS Ta  PO3PaxXyHKY Mporpam s
nporieciB 00poOku MaTpuils Ha [IEOM.
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2. [TocTanoBKa 3aBIaHHA

Ckyactu TiceBIOKOJ Ta mporpamy MoBoro Object Pascal BiamosimHO 10
3amaHoro Bapianta. Hamaronuru ta po3s’sizatu 3aaady Ha [IEOM.

3. Teoperuuni BizomocTi

JIBoBUMIipHUH MacuB (MaTpHIS) TOJMAETHCA SAK OJHOBHUMIPHHUH, €JICMECHTH
SAKOTO — TaK0X MacuBU. EneMeHTH IBOBUMIPHOTO MacHUBY 30€piraloThCs MO psJIKax,
TOOTO SIKIIO HUMU MPOXOJUTH B HAMPAMKY 1X PO3MIIICHHS B MaM’STl, TO CIIOYATKY
OyJie 3MIHIOBATHUCS TTPaBUM 1HICKC.

JIOCTyII 710 €JeMEHTIB MOXJIMBUH 3a JIONOMOTOI0 BKIajcHux mukiiB For, me
NEepIIUi UK HAJa€ JOCTYN 10 NepeOupaHHs JiBUX 1HIEKCIB (PSAAKIB), a IPYTHi,
BKJIQJICHHUI — JIO TIPABUX 1HJIEKCIB (CTOBIIIIIB).

4. Ilporpama podoru

4.1. 3anucaru 3anponaHOBaHUM BUKIIalaueM BapiaHT 3aBaaHHs 3 Jlomatka 1.
4.2. O3HallOMHUTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTICKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7ad4i:
— CKJIACTH TCEBJIOKO]] aITOPUTMY;
— CKJIACTH MporpaMy po3B’si3aHHs 3aaa4i MoBoro Object Pascal.
4.4. Po3p’si3anns 3a1aui Ha [IEOM.
Ha [TEOM na6patu, BiIJIaroquTH Ta po3B’A3aTy CKIAICHY IPOTrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.
— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;
— YMOBY 3a/1a4i Ta JlaH1 CBOT'O BapiaHTa,
— TICEBJOKO/ TPOTrpaMu;
— gictuHr (200 pyKomHc) mporpaMu 3 KOMEHTAPSIMU JI0 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH ()OPMU MIPOECKTY;
— pe3yJbTaTH po3paxyHKy 3ajaui;
— BHUCHOBKH.

Hpuxaan 1.

3apnanns: 3agano macuB A(5,5), aificHoro Tumy. 3allOBHUTH JPYTHA MAacHB
MIHIMAJTLHAMH 10 CTOBIMIISX €JIEMEHTAMH MEPIIOT0 MACHBY.

Po3B’si3aHHs

1. CtBOpUMO HOBY HamnkKy.

2. 3armyctumo Delphi.

3. 3i cropinok Standard i Additional IMamirpu KomnonentiB Ha Forml
po3tamryeMo j1Ba kommoneHTn StringGrid i nsa komnonentn Button (puc. 7).
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}"' Formi - O E

A

-
Button Ll

re

-
Button2 Ll

Puc. 7. 'otoBa ¢opma

4.3a gomomororo Incriektopa OO'eKTIB  BIACTUBOCTSAM  KOMIIOHEHTA
StringGridl 3agamMo HaCTYIHI 3HAYCHHS
FixedCols - 0,
FixedRows -0,
ColCount -5,
RowCount -5.
YcraHoBUMO po3Mipu komroHeHTa SEringGridl takuM 4uHOM, 00 Y HUX
YMIIIAIOCS S PAJIKIB 1 9 CTOBIILIB.
5.3a gomomororo IHcmekTtopa OO'€KTiB  BJIACTUBOCTAM  KOMIIOHEHTA
StringGrid2 magamo HacTyIHI 3HAYCHHS:
FixedCols - 0,
FixedRows -0,
ColCount -5,
RowCount -1,

3MiHEMO po3Mipu KomroHeHTa StringGrid2 takuMm ymHOM, MO0 y HHX
yMmimascs 1 paIok 1 5 CTOBIILIB.

6. B Incnexropi OOG'ekTiB mis mepmioi Tabmwii BHOEpEMO BIACTHBICTH
Options. BsiiiieM0 B HBOIO 3a JOMOMOIOK IOJABIMHOIO HATHUCKAHHS MHUIII.
3naueHHs npanopa goEd 1 ting 3podumo piBauM True.

7. lns xommoneHntiB Buttonl i Button2 3agamo 3HAaYeHHS BJIACTHBOCTI
Caption pisauM: 'Po3B’s3anns’ i 'O4ncTUTH BiAMOBIIHO.

8. AkTuBi3yeMo KHOMKY 'Po3B’s3aHHS’ 1 CTBOPMMO HACTymHHH 0OpoOIIOBaY
noxii OnClick:

procedure TForml._ButtonlClick(Sender: TObject);
var
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a: array [1..5,1..5] of real;
b: array [1..5] of real;
i, J: integer;

begin
for 1:= 1 to 5 do
for j:= 1 to 5 do
a[i1,jJ]:= StrToFloat(StringGridl.Cells[j-1,1-1]);
for J:= 1 to 5 do
begin
bi]:= al1.i]l;
for 1:=1 to 5 do
if b[j]>ali,j] then
bljl:= ali.jl;
end;

for 1:= 1 to 5 do
StringGrid2.Cells[i1-1,0]:=FloatToStr(b[i1]);

end;
9. lms  oummieHHs Apyroi Tabnwii Tpu3HadeHa KHomka 'OumctHTH'.
AKTHUBI3yeMO 1ii TOABIMHMM HATUCKAHHSIM ¥ Yy 3aroTiBKy o0poOuuka mojii
pO3TallyeEMO HACTYITHUM KOJ:
procedure TForml.Button2Click(Sender: TObject);

var
i: Integer;
begin
for 1:=1 to 5 do
StringGrid2.Cells[i-1,0] = " *;
end;
10. 36epekeMo MPOESKT 3a JOMOMOror KoMaHu roioBHOTro MeHto File|Save All

1 3aITyCTUMO WOTO HAa BUKOHAHHSI, BUKOPUCTOBYIOUH (DYHKITIOHAIBbHY KiaBimry F9.

Ipuxnan 2.

3apmanns: 3amgan MacuB A(3,4), aiiicHoro tumy. 3HaWTH HOMEp psJKa, B
SKOMY 3HAXOJSIThCS TUIbKU JOJATHI €JIEMEHTH.

Po3B’si3aHHs

1. CtBOpuMO HOBY Hamnky.

2. 3armyctumo Delphi.

3. 3i cropinok Standard i Additional IMamitpu Kommonentis Ha Forml

posramryeMo komroHeHTH StringGrid, Memo i Button (puc. 8).
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7‘ Form1

Puc. 8. 'oroBa popma

4.3a  pgomomororo  IHcmektopa  OO'eKTiB  BJIACTHBOCTI  KOMIIOHEHTA
StringGridl magamo HacTyIHI 3HAYCHHS:
FixedCols - 0,
FixedRows -0,
ColCount -4,
RowCount -3.

YcraHoBUMO po3Mipu kKoMmoHeHTiB STringGridl takuM duHOM, MO0 Y HUX
yMmitmanocst 3 psakd i 4 CTOBMIII.

5. B Iucmekropi OO'ektiB mis StringGridl BuGepeMo BIacTHBICTH
Options. BsiiizeM0 B HBOrO 3a JOINOMOIOK IOJABIMHOIO HATHUCKAHHS MHUIII.
3naueHHs npanopa goEd 1 ting 3pooumo piBauM True.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEMO IO
KHOMII 3 TphOoMa Kpamkamu. Y BikHI, mo 3'sBuwiocs, String list editor
BUIANTUMO psijok ‘Memol'.

7. Ins xommonenta Buttonl 3agamo 3HauenHs BiactuBocti Caption
piBHUM 'P03B’s13aHHS .

8. AxTuBi3yemo kHONKy BUttonl moaBiiHMM KiIallaHHSM 1 CTBOPUMO HACTYITHUH
00po6.aroBau moaii ONnCl ick:

procedure TForml._ButtonlClick(Sender: TObject);

var

a: array [1..3,1..4] of real;
min: real;

begin
for 1:= 1 to 3 do
for j:= 1 to 4 do
a[1,jJ]:= StrToFloat(StringGridl.Cells[j-1,1-1]);
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Memol.Lines.Clear;
for 1:= 1 to 3 do

for j:= 1 to 4 do
if a[i1,J]>0 then
k:=k+1;
it k=4 then
Memol.Lines.Add("n="+IntToStr(1));
end;
end;

9. 30eperkeMO MPOEKT 3a J0IOMOror komanau rojgopHoro meuio File|Save All i

3aIyCTUMO HOT0 Ha BUKOHAHHS, BUKOPUCTOBYIOUH (PYHKITIOHAIBHY KiIaBinry F9.

JIABOPATOPHA POBOTA Ne6
Tewma: [Ipouenypu

1. MeTa po6otu

Hocninutu poboTy, pu3HaueHHs, (popMy 3amnucy Ta 0COOJIUBOCTI B)KUBAHHS
mporeayp MoBu mporpamyBanus Object Pascal. 3acBoiT METOANKY CKiIaJdaHHS
nporpam Ha [TEOM 3 Bukopuctanuam ¢yHKIIH.

2. [TocTanoBKa 3aBIaHHA

Ckiactu rceBIoKo Ta nmporpamy Mmoo Object Pascal BiamosiaHo g0
3ama”oro Bapianta. Hamaroautu ta po3B’s3atu 3amady Ha [IEOM.

3. TeopeTnuHi BizomocTi

[Ipoueaypu 1 pynxkuii

IIponeaypu 1 ¢yHKIII MO CBOiM CTPYKTypl MOAIOHI 3BUYAWHHUM Mporpamam i
MaroTh 3arajbHy Ha3BY — MIANPOrpaMu. 3aCTOCYBAHHS MIANPOTPaM J1a€ MOMKIUBICTD
3MEHIIUTH YUCJIO MOBTOPEHb OJIHIET 1 Ti€1 3K MOCIIOBHOCTI ONEPATOPiB, a TaK cCaMo
KOHCTPYIOBaTH MpOrpamy, sik HaOip okpeMux miamporpam. s ckiagHux 3aaad 1e

ICTOTHO CHPOIIYE MPOLIEC MPOrpaMyBaHHS.

VY nponeaypax 1 QyHKIISIX, SIK 1 B 3BUYAHHUX MIPOTrpaMax, MOXKYTb OyTH ONUCaH1
BJIACH1 MITKH, KOHCTaHTH, TUITH, BJIACHI 3M1HHI 1 HAaBITh BJIACHI MPOLEeAYpHU 1 HYHKIIIT.

Onuc nporeaypu

Onurc KOXHOI OpoLeNypy MOUYMHAETHCSA 3 3aroJiOBKa, B SIKOMY 3aJa€ThC 1M's
MpoLEeAypr 1 COUMCOK (POpMalbHUX MAapaMeTpPiB 13 YKa31BKOIO iX THUIIIB; Mpoueaypa
Moxe OyTu 1 0e3 mapaMeTpiB, TOAl B 3arojOBKY BKa3yeThCA TUIBKM i1 iM'd. 3a
JIOTIOMOTOI0 TIapaMeTpiB 3A1ACHIOEThCS Tepe/iadya BUXITHUX AaHUX Yy MpOILeAypy, a

TaKOX Iepeslaya pe3yabTaTiB poOOTH Ha3aa y mporpamy.
3aranbHa ¢opma 3anucy 3arojioBKa MpoLeaypu:

procedure <im's npouenypm>(<cnmcox bopmasbHMX napaMeTpiB>);
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<

Cricok (hopManbHUX MapaMeTpiB MOXKe MICTUTH B CO0i MapaMeTpH-3HAUCH: >

rapaMeTpHu-3MiHHI, TIepe]l SKUMHU TIOBUHHE CTOSITH 3ape3epBOBaHe CJIOBO Valr, 1 AesKi
1HII1 KaTeropii (hopMaIbHUX MMapaMeTpiB.

Buknuk 1 BUKOHaHHSI MPOUEAYypU 3IIMCHIOETHCS 3a JOMOMOIOI0 OIeparopa

MPOLETYPHU:

<iMm'sa npouenypr>(<cnmucok QaKTUUHMX NapamMeTpis>);

4. Ilporpama podorun

4.1. 3anucaru 3anponaHOBaHUM BUKIIalaueM BapiaHT 3aBaaHHs 3 Jlomatka 1.
4.2. O3HallOMHUTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTIEKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7adi:
— CKJIaCTH TCEBJIOKO]] aITOPUTMY;
— CKJIAaCTH TIporpamy po3B’si3aHHs 3anadi MoBoro Object Pascal.
4.4. Po3w’s3anHs 3a1a4i Ha [IEOM.
Ha [TEOM nab6paty, BiAJIarouTy Ta po3B’A3aTy CKIAJICHY MPOTrpamy.
4.5. OpopmiieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.
— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;
— YMOBY 3a/iayi Ta JIaH1 CBOTO BapiaHTa,
— TICEBJIOKO/ IPOTrpaMu;
— gictuHr (200 pyKomuc) mporpaMu 3 KOMEHTAPSIMH JI0 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH ()OPMU MIPOCKTY;
— pe3ylbTaTH po3paxyHKy 3ajadi;
— BHUCHOBKH.
Hpuxaan 1.
OO6uMCIUTH 3HaYEHHS HACTYTHOTO BUpa3y:

7= f(sina,a)+ f(cosa,a)+ f(sina—cosa,a® —1)+ f(cosa,a?),de

f(u,t): {u +sint, saxwo u>0
u-+t, axuo U<0
npu o, = /18, a=-2.1
Po3B’si3aHHs
1. CTBOpPHMO HOBY MAIKYy.
2. 3amyctumo Delphi.
3. 3i cropinok Standard i Additional IMamitpu Kommonenrie Ha Forml

posramyemo Tpu komroHeHnTn Label, 1i komnonentn Ed1t, kommonenTu Memo i
Button (puc. 9).
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?’ Form1

Puc. 9. 'oroBa ¢popma

4. lna wmitok Labell, Label2 i Label3 ycranoBumMo BIacTHBICTH
Caption pisaum Tiponenypa’, 'alpha ='1 'a =' BiamosiHo.

5. lns xommonenTiB Editl i EdIt2 ycTaHoBUMO 3Ha4eHHS BIIACTHUBOCTI
Text piBHUM NOPOKHBOMY PSIKY.

6. Jlns kommonenta Memol BuOepemo BiacTuBicTh LINES 1 KiIamHEMO IO
KHOMII 3 TphOoMa Kpamkamu. Y BikHI, mo 3'sBuwiocs, String list editor
BHAAIMMO psgok ‘Memol'.

7. Koo  Buttonl ycranoBumo  BiacTuBicTh Caption  piBHUM
'Po3B’s13aHHS .

8. lmst oOumcneHHs 3HAYECHHS 3MIHHOI U HEOOXITHO YOTHPH pa3ul 3HAUTH
¢yukiiro F(u,t). Hassemo npouenypy FUT. Bona Oyae maTu Tpu nmapameTpu: aBa
BXimHUX — U, € 1 ogua Buxiguuii — F. OTxe, 3arojoBOK Mpolueaypu Oyae MaTu
BUTJISIT

procedure FUT(u, t: real; var f: real);

CknaBIIM 3aroyioBOK MPOLENYpPH, MOKHA 3amucaTd MporpaMmy OOYHUCIICHHS
pe3yJbTary:
procedure FUT(u, t: real; var f: real);
begin
if u>0 then
f:= u+sin(t);
if u<=0 then
= utt;
end;

Takum 9rHOM, MU CKJIAJHU omuc Tporenypu. Ilepekmounmocs 3 BikHa Gopmu y
BikHO Moy (F12) i mabepemo Texct mporeaypu B po3auri implementation
MOJTYJIS.
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9. lns Toro 100 CKOPHCTATHCSA MPOLEIYPOI, ii MOTPIOHO BHKIUKATH

obpobmroBava moxaii ONClick mis xHomkm Buttonl. Haememo 3MicT po3miiy

implementation momyns:

implementation

{$R *.DFM}
procedure FUT(u, t: real; var f: real);

begin
if u>0 then
f:= u+sin(t);
iT u<=0 then
o= u+t;
end;

procedure TForml.ButtonlClick(Sender: TObject);
var
alpha, a, z, f1, 2, 3, f4: real;
begin
alpha:= StrToFloat(Editl.Text);
a:= StrToFloat(Edit2.Text);
fut(sin(alpha), a, fl);
fut(cos(alpha), a, f2);
fut(sin(alpha)-cos(alpha), sqr(a)-1, 3);
fut(cos(alpha), sgr(a), f4);
z:= T1+F2+F3+F4;
Memol.Clear;
Memol.Lines.Add("Pesynbrar:™);
Memol.Lines.Add("z = "+FloatToStr(z))
end;

10. 36epexkeMo MPOEKT 3a AOIMOMOI0I0 KoMaH 11 royioBuoro mexro File|Save All

1 3aITyCTUMO WOTO HAa BUKOHAHHSI, BUKOPUCTOBYIOUH (DYHKITIOHAIBbHY KiaBimry F9.

JJABOPATOPHA POBOTA Ne7
Tema: OyHKIii

1. MeTa po6oTu

Hocninutu poboTy, pu3HadYeHHs, (popMy 3anucy Ta 0COOJIUBOCTI BKUBAHHS

¢byHK1i# MmoBu iporpamyBanHs Object Pascal. 3acBoitu MmeTouky ckiaianHs

nporpam Ha [TEOM 3 BukopuctanHam ¢yHKI[IH.

2. [TocTanoBKa 3aBIaHHA

CkuacTy rceBIIoko]1 Ta mporpamy MoBoro Object Pascal BigmosigHo 10
3ama”oro Bapianta. Hamaroautu ta po3B’s3atu 3amady Ha [IEOM.
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3. TeopeTnuHi BizomocTi

Onuc ¢pyHkuii
Onuc ¢pyHKIIT MOAIOHUN ONKUCY MPOLENYPH, OAHAK MAIOTHCS €Kl BIIMIHHOCTI.
HaiiBaxxnuBiia 3 HUX MOJSTa€E B TOMY, IO pe3yJbTaTOM PoOOTH (PYHKIIII € OJiHE
(CKaJIIpHE) 3HAYEHHS JOBIIBHOIO THITy. THI pe3yibTaTy 3aJa€ThCs B 3aroJIOBKY
(yHKII11, 3araJbHUN BUTIISI SKOTO:

function <iu's q_)yHKLLii>(<cm/xcoz< bopmMabHUX HapaMeTpiB>)<TMH
pesyabTaTy>,

Cepen omneparopiB y Tull (GyHKIIT 0OOB'I3KOBO MOBUHHEH OYyTH MPUCYTHIM XO0ua
0 oAuH omnepaTop MPUCBOIOBAHHS, Y JIBIM YacCTHUHI SIKOTO 3HAXOAMUTHCS 1M's
cTangapTHol 3MiHHOI result i ska TpakTyeTbcsl K Pe3ysIbTaT, M0 MOBEPTAETHCS
¢dyukiiero. Lleit oneparop 1 BU3HAYa€ 3HAYCHHSI, IKE BUPOOJIA€ThCS (QYyHKIIIETO.

Buknuk 1 BuUKOHaHHS (YHKIII BUKOHYIOTBCA TMpPU OOYMCIICHHI 3HAYCHHS
(dyHKITII:

<im'sa oyHxuii> (< cnmMcok QaKTUUHMX MapaMeTpis >),

SAKUW BXOAUTH Y ESIKUM BUpa3 abo onepaTop B OCHOBHIM Imporpami.

4. Ilporpama podoru

4.1. 3anucartu 3anmporaHOBaHWI BHKJIaJauyeM BapiaHT 3aBaaHHs 3 Jlomarka 1.
4.2. O3HallOMHUTHCH 3 PEKOMEHIOBAHOIO JIITEPATYPOIO Ta KOHCTICKTOM JICKITiH.
4.3. TlporpamyBaHHS 3a7ad4i:
— CKJIACTH TCEBJIOKO]] aITOPUTMY;
— CKJIaCTH TIporpamy po3B’si3aHHs 3anadi MoBoro Object Pascal.
4.4, Po3B’sa3anus 3amaul Ha [IEOM.
Ha [TEOM nab6paty, BiAJIaroquTy Ta po3B’A3aTy CKIAICHY POrpamy.
4.5. OpopmIieHHS 3BITY.
3BIT MOBUHEH MICTHUTH:
— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;
— YMOBY 3aj1a4i Ta JIaH1 CBOT'0 BapiaHTa,
— TICEBJIOKO/] IIPOTrpaMHu;
— gictuHr (200 pyKomuc) mporpaMu 3 KOMEHTApSIMU JI0 KOXKHOT
BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH (POPMU MIPOCKTY;
— pe3yJbTaTH po3paxyHKy 3ajaui;

— BHCHOBKHW.
Hpuxaan 1.
O0uucIuTy.
5 - 5 8 - 5
H I H I
W=H(sm X —ai) + (sm y —ai) |
i=1 i=2

npu X = 0.78, y = 1.87, a;= (1.25, 0.56, 8.9, 0.23, 0.12, 5.3, 8.96, 3.25).
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Po3B’si3aHHs

1. CtBOpuMO HOBY Hamnky.

2. 3armyctumo Delphi.

3. 3i cropinok Standard i Additional IMamirpu KomnonentiB Ha Forml
posramyemo yotupu kommoHeHtn Label, nsa xommonentnn Edit, xoMmmoHeHTH
StringGrid, Memo i Button (puc. 10).

J° Form1

Puc. 10. I'oroBa hopma

4,3a  pgomomororo  Incriektopa  OO'eKTiB  BIACTMBOCTI  KOMIIOHEHTaA
StringGridl magamo HacTyIHI 3HAYCHHS:
FixedCols -0,
FixedRows -0,
ColCount -3§,
RowCount -1

YcraHoBuMO po3Mipu kommnoHeHTa StringGridl takum dmHOM, 100 Y
HbOMY yMimanucs 1 psaaok i 8 cToBmIIiB.

5.B Incmekropi OO0'extiB mns StringGridl BubOepemMo BIacTHBICTH
Options. BsiiizeMo0 B HBOr0O 3a JOIOMOIOI TOJBIMHOIO KJIAIlAHHS MHMIIII.
3naueHHs npanopa goEd 1 ting 3pooumo piBauM True.

6. Jnst mitox Labell, Label2, Label3 i Label4 ycranoBumo BiactuBicTh
Caption pieaum 'Oynkmis’, 'Beeaite macus @', 'X ='1'y =' BiIMOBIIHO.

7. lns xommonenTiB Editl i EdIt2 ycTaHoBUMO 3HA4eHHS BIIACTHUBOCTI
Text piBHUM NOPOKHBOMY PSIKY.

8. lns xommonenta Memol BuGepemo BiactuBicTh LINES 1 KiamHeMo IO
KHOIIIII 3 TphOMa KpamkaMu. Y BikHi, mo 3'siBmiaocs, String list editor
BUIaNTUMO psijok ‘Memol'.
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10. JIns oOuncieHHs 3Ha4eHHS 3MiHHOT W HEOOX1/THO J1Ba pa3u 3HANTH 3HAYCHHS

(e 2 i 2 . .
HACTYITHOTO BHpasyH(Sln V4 —Ci) , JIe 3MiHHAa Z TepIiud pa3 TOBHHHA
I=n
NPUNHATH 3HAYEHHsI piBHE X, a APYruid pa3 — Y, C NOBUHHA NPUNHATU 3HAYCHHS
MacuBy a. HaM HeoOXimHO mepemaBaTH MacWUB MIMCHOTO THIMY, SKUW MICTUTH 8
€JIEMEHTIB Yy nporeaypy. JJist IbOro My MOBUHHI HAITMCATH HACTYIMHI ONIEPATOPU

Const
n = 8;
type
mas = array [1..n] of real;

Haszsemo ¢dynkiiro proiz. Bona Oyae MaTd YOTUPH BXIJIHHX MapaMeTpu — N,
m, z, C.Orxe, 3aroJoBOK QyHKLIi OyJ1e MaTu BUTJISIA:

function proiz(n, m: integer; z: real; c: mas ):real;

CknaBImM 3arojoBOK (PYHKINI, MOXHA 3amucaTd MporpamMy OOYUCIEHHS
pe3yabTary:

Const

n = 8;
type

mas = array [1..n] of real;
function proiz(n, m: integer; z: real; c: mas ):real;
var

i: integer;
begin

result:= 1;

for 1:= n to m do

result:= result*sgr(sqgr(sin(power(z,i1)))-c[i]);

end;

Takum unHOM, mu ckianu onuc ¢yHkiii. [lepexmounmocs 3 BikHa Gopmu y
BikHO Moxayis (F12) i maGepemo Tekct ¢ynkmii B po3mimi Iimplementation
MOZYJIA.

11. Jlna Ttoro, mo0O ckopuctaTtucs (QyHKIIE0, I1i NOTPIOHO BUKIUKATH 3
oopobimroBaua moxii ONClick mis xkHomkm Buttonl. Hasegemo 3mict po3miny
implementation monysns:

implementation
{$R *_DFM}
Const

n = 8;

type
mas = array [1..n] of real;

function proiz(n, m:integer;z:real;c:mas ):real;

var
i: iInteger;
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begin
result:= 1;
for 1:=n to m do
result:=result*sqr(sqr(sin(power(z,1)))-c[i]);
end;

procedure TForml.ButtonlClick(Sender: TObject);
var

X, Y, w: real;

i: integer;

a: mas;
begin

X = StrToFloat(Editl.Text);

y = StrToFloat(Edit2.Text);

for 1 := 1 to n do
a[i] := StrToFloat(StringGridl.Cells[i-1,0]);

w:= proiz(1,5,x,a)+proiz(2,8,y,a);

Memol.Clear;

Memol.Lines.Add("Pesysnbrar:™);

Memol.Lines.Add("w = "+FloatToStr(w))
end;

12. 36epekeMo MPOESKT 3a J0MOMOroK KoMaHu roioBHOTro MeHto File|Save All
1 3aITyCTUMO WOTO HAa BUKOHAHHSI, BUKOPUCTOBYIOUH (DYHKITIOHABHY KiaBimry F9.
IIpumiTka: Tak sK y TEKCTI nporpamMu Oyina BUKOpUCTaHa (YHKI[IE POWEr, 1o
HAJICKUTH J1O0 Moayias Math, To HeoOximHO mnepeadaynTH
BUKOPHUCTaHHS IOIO MOJYJIS, TOOTO 100aBUTU HOro IM’s MiCHs
ciy>k0oBoro cinoBa Uses.

JIABOPATOPHA POBOTA Ne8
Tewma: [ToOynoBa rpadikiB ¢pyHKITIH

1. MeTa po6oTu

Hocninutu poboTy, pu3HadYeHHs, (popMy 3anucy Ta 0COOJIUBOCTI BKUBAHHS
¢dyHK1ii MmoBu porpamyBanHs Object Pascal. 3acBoitu MmeTouky ckiraianHs
nporpaM Ha [TEOM 3 BuKopucTtaHHIM Ipa@iyHUX (yHKIII.

2. [TocTanoBKa 3aBAaHHA

CkuacTy miceBIoko]1 Ta mporpamy mMooro Object Pascal BigmosigHo 10
3ama”oro Bapianta. HamaroauTu ta po3B’s3atu 3amady Ha [IEOM.

3. [Iporpama po6oTu

3.1. 3anucaru 3anpornaHOBaHUN BUKJIagadeM BapiaHT 3aBaaHHs 3 JlogaTka 1.
3.2. O3HAMOMHUTHUCH 3 PEKOMEHIOBAHOIO JITEPATYPOIO Ta KOHCIIEKTOM JIEKITiH.
3.3. IlporpamyBanHs 3amayi:

— CKJIaCTH MCEBJOKO]] aITOPUTMY;

— CKJIACTH TIporpamy po3B’s3aHHs 3anaqi MoBoro Object Pascal.
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3.4. Po3B’s3anHs 3amaqi Ha [IEOM.
Ha [TEOM nab6paty, BiAJIaroquTH Ta po3B’A3aTH CKIAJICHY POTrpamy.
3.5. OdopmiieHHS 3BITY.
3BIT MOBUHEH MICTHUTH.

— HOMep J1abopaTopHOi poOOTH Ta ii HA3BY;

— YMOBY 3a/1a4l Ta JJaHi CBOTO BapiaHTa,

— TICEBJOKO/] IPOTrpaMu;

— gictuHr (200 pyKOMHC) MPOrpaMu 3 KOMEHTAPSIMH JIO KOXKHOT

BUKOPHUCTAHOI 3MIHHOT Ta CKPUHIIOTH (POPMU MIPOCKTY;
— pe3yJbTaTH pOo3paxyHKy 3ajaui;
— BHCHOBKH.

IMpukaan.

[ToOynyBaTtu rpadik ¢pynkmii y=si1n(X) Ha Bigpi3ky [a,b].

Po3B’si3aHHs

1. CTBOpUMO HOBY MAIKYy JJIs IPOCKTY.

2. 3armyctumo Delphi.

3. 3i cropinku Additional IMaxitpu KommoHeHTiB po3ramyemMo Ha (opmi
komnonentd Chartl i CheckListBoxl. 3i cropinku Standard Ilanitpu
KomnoneHTiB po3ramryemo Ha ¢opmi Tpu komrnonentu Label, tpu xommnonentn
Edit, xomnonenTn Radi1oGroup i Button (puc. 11).

4. llna mitox Labell, Label2, Label3 ycranoBumo BiactuBocti Caption
piBauMH. ‘A =) 'B ="1

1 'N =' BigmosizgHoO.
5. Ins xomnonentie Editl, Edit2 i Edit3 ycranoBumo 3HaveHHs
BJIaCTUBOCTI T€X T piBHUM NOPOKHBOMY PSIKY.

?‘ Formi
S Labels sl Label® ool Label®
Bl oo Ediz oo fEdis
TChart
R adioGroup
SESEEEERREEEREEE Butord | 1iiiiiiiliilill

Puc. 11. T'otoBa popma
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7. lna  xommoHenta Chartl BuGepemo y BikHI [HcekTopa OO'€KTIB
BjIacTUBiCTh SeriesList i kiIamHeMOo MHIIEI0 10 KHOIMIN 3 TpbOMa KpaIrKaMH.
3'sButhcsi BikHO Pepaktopa [liarpam. Y OaratoctopinkoBomy BikHI Pepaktopa
BHOepeMo cropinky Chart, a Ha Hiif — cropiaky Series.

8. Kimaninemo mo kuommi add. 3'aBUThCS HOBE BiKHO, B SIKOMY BHOEpPEMO THII
rpadika — Line

9. Knmarqnemo mo kuommi Title i y BikHi, mo 3'IBWIOCS, BBEIEMO Ha3BY
rpagika — y = sin(x).

10. Iepeiinemo Ha ctopinky Legend i B mom Legend Style ycranoBumo
3HaueHHa Series Names.

11. Iepeiinemo Ha ctopinky T1tles iy BikHI 0araToCTOpiHKOBOTO peAaKTopa
3MIHAMO 3arajibHy Ha3By o0JacTi mooyaoBu rpadikis 3 TChart na I'padik ¢pyHkmii
CHHYC.

12. 3akpuemo BikHO Penmaktopa [liarpam (kHorka Close).

13.Y BikHi Iucnektopa OO'extiB mius kommoHeHta Chartl BubGepemo
BiactuBicTh V1ew3D i ycranoBumo ioro 3HaueHHs pisaum False.

14. Ins xommnonenta CheckListBox1l BuGepemo y BikHi IHCmekTopa
OO0'extiB BactuBicth 1tems, kinanHemMo MUIIEIO N0 KHOIMII 3 TPhOMa Kpankamu U y
BikHi, 0 3'sBwiocs, String List Editor Beeaemo psiok:

y = sin(X)
15. lns xommonenta RadioGroupl y snactuBicte ltems BBememo aBa
PSLIKH:
® IUIOCKE
e 00'eMHE
16. yis kommonenta Rad 10Groupl ycraHOBUMO 3HaYEHHS BJIACTHBOCTEH:
Caption - "3o0OpaxeHHs'

Itemlndex -0
17.Y posnmini implementation wmonyns 3a JUPEKTHBOIO KOMIIUIATOpPA
{$R*.dFfm} posmicrumo migmporpamy-QyHKILO 15 OOUNCIEHHS CHHYCA:

function fl(a: real):real;
begin

result:= sin(a);
end;

18. CtBopumo o0poodmroBau moaii ONCH1ck pis knonku Buttonl:
procedure TForml.ButtonlClick(Sender: TObject);

var
X, a, b, h: real;
i, N: integer;
begin

CheckListBox1.Checked[0] := true;
Seriesl.Clear;
a:=StrToFloat(Editl.Text);
b:=StrToFloat(Edit2.Text);
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N:=StrTolnt(Edit3.Text);
h:= (b-a)/N;
for 1:=0 to N do
begin
X:= ath*i;
Seriesl._AddXY(x,f1(x), * ", clRed);
end;
end;

19. CtBopumo 00pooHuk noaii ONClick mnns CheckListBox1:
procedure TForml.CheckListBox1Click(Sender: TObject);
begin

1T CheckListBoxl1l.Checked[0] then

Seriesl._Active := true
else
Seriesl._Active := false;

end;

20. CtBopumo oopoodmoBay moaii ONClick s RadioGroupl:

procedure TForml.RadioGrouplClick(Sender: TObject);
begin
case RadioGroupl.ltemlndex of
O: Chartl.View3D := false;
1: Chartl._.View3D := true;
end;
end;

21. 30epexxeMo JIOAATOK 1 3aIyCTUMO MOr0 Ha BUKOHAHHS.
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Ha eKkpaH. BiqnoBigH1 BUX1AHI JaH1 BBECTHU 3 KJIaBlaTypH.

Jlonarok 1. 3aBaanns 10 J1a00paTOPHUX POy, T

3aBaanHs 10 JadopaTopHoi poooTu Nel
Tema: JIiH1MHUN 00YMCIIOBAIBHUMN MTPOIIEC

CknacTu nporpamy OO4YHMCIIEHHS BUPa3iB 1 BUBEICHHS OTPUMAHOIO PE3yJIbTaTy

3aBnmanHs 10 JabopaTopHoi pootu Ne 1. Tabmums (1

Ne Bupas X y y
1 in2 v 0,96 -0,4 3
_Lasin(x+y)-x b:cosz(arctg%j
V-7
2 la=e +[x—y|™" b=arctgx—In3/1+y’ 1.4 2 0,53
3 Jy : 0,3 0,7 3
a:(1+@2£] b C0SX . sinz
2 4+.Jy 3+/x
4 — 1,7 6 0,85
a:5§£——c?—;E b:1+uB%J§+13)
X+ y["
S5 N 7 2 0,52
acot fordyl  b=te e
6 a= y?m +cos’(y-3) b :—‘;rjtgl( 2) 3 3.8 1,27
S
7 N 4 27 | 16
a=075vx +053y| b =[1oo2 - 1,6]
8 ORI A ) cos? 0,83 5 1,49
a= b:1+h A
1+3/z|+16
O | icostyrz) Py 16 064 | 218 | 085
¥£+sm22 3ot
10 3 3 1,5 6 0,36
3/8+|x— ’ ’
a:J b=e"(tg2z+1)*
1+Inx
11 a2 +(3+2) b X -yl 5,7 2 0,74
eV 436 1+sin?z —e*
12 3 -1 1,16 3 0,82
a= M b:(x_l_l)sinzz
y(e®+e”)
13 5 3 0,74

a=4y+3¥x+1 b=[x-y|sin®z+1tgz)
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-

14 | a=cos(tgz—arctg y /3,6) b= (arcsinz)® +|x 7 4,12 0,39
151 a= \/sinz(arctgz)+\cosx\ b=y?+3|X+y| 0,79 3 1,85
16 ly— X +2%° 1,14 13 1,73
a=x+>_ " p=arctg(x)—e*?
i1 ol
17 _ 2,6 1 9
a=20%Y 44 (X=1 oy sin(Zarctg[ﬂn
z-3 y
18 COSS!Z-I- y4 ' > 2 0,17 1,8
a= ] bz?/‘x —tg(]yujtarctg(z)
19 | a=Igl/z+4/y+3) b :O,S(X‘X‘y‘ + y3'6) 2,1 ! 1.4
20 a——8’15%/§'|n2 b —sin(arccosy—arcsiny) as 082 >
23e*+z 3
21 X+ 1 . 2,75 1,12 -6
a=e’—3 b = sinl|cos|Z
EE——A
22 | 2 0,42 1,12 -2
a:sin2x2+M b= 22In(x+y )
23 | a=tg®x +Jarcsin® y>  b=32% + z“‘xﬂcosx 137 | 013 3
24 Ig x arctgy+ x ) 2 1,53 0,72
= + b=|x—cos" 7|+
y>+c0sz  z+4 ‘ ‘ y
25 3% + coslzl 14 | 07 | 012
a=Inx®-y* +e* b:‘—_LH
arcsiny
2 1 4
6 a = tgx’ +Ct+y b4 ‘X_\/ﬂ 083 | 018 | 06
X" —e
y+—
sinz
21 3,4 ctg?z —In|x -2 0,52 0,96
a=e"*"Y -sin(y +2) b:g—H
Jcosy +4
28 3 lgy \/ m 4 0,75 0,15
a= + b= -
3cos®y 19z arcsinz + 3.6
29 | a=ctg®y-4fcos(y+z) b=el? —arctg'V*z 0.2 0,95 0,12
30 T gVt 0,57 1,3 7
a:4ctg3(y_1) b= InX3 e-
‘z —y® +sin x‘
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3aBaaHHs /10 JJadopaTopHOi podoTn Ne2

Tewma: PosranyxeHuil 00YMCIIOBaIbHUMN IPOLIEC

Ckiactu mporpamy oOYMCIIEHHS! BUPA3y 1 BUBEJEHHS OTPUMAHOIO PE3YJIbTATY
Ha eKpaH. BiqnoBigH1 BUX1AHI JaH1 BBECTHU 3 KJIaBlaTypH.

3aBganHs 10 JabopatopHoi pootu Ne 2. Tabmuis /(2

No Bupa3s BHXIH.HI
naxi
1 sin(5k + Bm\k\), ~1<k<m k=-0,25
: m = 0,83
j= cos(5k + 3m\k\), k>m
k3, IHaKuwe
2 sin® ax, akwo a>0 ma x>1 x=0,5
a=0,18
z=<cos(a+x)—3, sxwo a<-2 ma X<1
In\a— X‘, IHaKue
3 SINX? + Y, sAKWO X ma y NpoOmMunedxtCcHi 3a 3HAKOM X f 212
cosxy, IHaKue y=4
4 sink+2p sxkwo 0<k<1abo 5<p<7 k:giz
(k +p)  inaxwe P=
5 ¢ {\a—b\, axwo max(a,b,c) > 2 a=4
= 2 . b=25
cos’(a—c),  inaxwe =312
6 x* +y? +sin(x), x-y=0 X=(i,gi
c=4(x—yy +cos(x), x—y>0 y==4
(X + y)2 +tg (y), IHaKwe
/ sin®(ax), sxwo a- napue a=3
YA :{ ( 2) . W P x = 0’12
COS(aX ) inakue
8 | g =min(a? +bx,Injb| Ycos x* +e° ) Eigg a=7
9 cos® x akwo 5>max(@? |x)>1 a=-215
t:{ e v @ x = 0,94
a—sin“x, inaxkuwe
10 sin® ax, saxkuo min(a,x) >0 a= g 05
W =1+va’ +3x, AKWO a napue x=5
0, IHaKue
1], _max(a,b’ Vc)-min(ab) a=2,b=-432
min(a,b) c=312
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12 3-k®+3-p®, saxwo x xpamue 3 k=6
Ctgk2 —In p, skwo k=4 abo p==6 p=127
IHaKkute
13 sin 5 k+3-m- \k\) max(|k|,m®)>9 k=0,64
0035 k+3-m-k|) k®>3m m =241
IHaKwe
14 max(x axuo X<0 X = 3,86
{mln (x,y), sxwo x>0 y=-7,72
15 tg X+M AKWO X mMa Yy NPOMUNEHCHT 3d 3HaKoM | X = 0,87
arctg([x\ + y AKWO X > y =5,32
x+y IHaKuie
16 X=-3,95
o Ctgy—x+y, akwo X>0 ma y-napue y=4
(Xz—y)g, IHaKwe
17 k:max(min(x,y),\/m,coszﬁ) x=0,52,y=4,13
18 Y, AKWO a Kpamue 3 a=9
W =<1-vy, sakwo axkpamue’ y=-431
e, inaxwe
191 max(x,\/y)+max(x,y) X =-7,52
o min(x%,y) y =379
20 i=5
17 \a\, akwo a<0 ma i-napne a=7
ﬂ, IHaKue
21 Sin(Bm‘kD, akwo —1<k<5 k=-0,64
j= COS(5km), axwo min(k,m)>0 m=0,12
k3, IHaKue
22 | 7 =max(min(a,b),max(a,3/b)0) g: ;54,12
23 | ¢ :min(a,x)+min(a2,\/§)+ max2(2a,ex) ;(zilbz
24 t = {‘a - X‘ axkwo max(a, x,b) > 2 ;fgig
arccos *(a—x), inaxwe b=4a
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25 sin®(a/x), saxwo max(a,x)>7 ma min(a,x)<0 x=4
‘= {In@axz‘ , IHaKute a =347
26 sin(ay), AKWO A Ma Yy 00HO20 3HAKY a=2
W = cosQa - y\), AKWO a Kpammue 5 y=-31
1077, inaxuie
27 k= max(min( f,t),q) f=-6,3,q=2,83
min( f,t,q) t=6
28| [2ax+]a-10.32, sxuomin(a,x)<-3 a=4,12
i {ex/\/l+ a’, inaxuie x=042
29 . max(eX,W) Aakuo X - napue abo y >0 Xf5
_{min( X,V?) inaxwe y=62
30 | k = max(min(x,y),3/x,y*) X=3,71, y=5
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3aBaaHHs 10 JadopaTopHoi poooTu Ne3
Tema: ukaiaauid 00YHUCITIOBATLHUM TPOIIEC

Ckmactu mporpamy oOYMCIIEHHS] BUPA3y 1 BUBEJEHHS OTPUMAHOIO PE3YJIbTATY
Ha eKpaH. BiqnoBigH1 BUX1AHI JaH1 BBECTHU 3 KJIaBlaTypH.

3aBaanHs 10 JabopatopHoi pootu Ne 3. Tabmurs J[3

Ne Bupas Buxigni nani
1 7 ((i=1)! 0.7
S:z((' L) Inxj =0
—\_ COSIX
2 S _i il+cos X x=0,83
—3 Xil+tgix
3 p_ 12[||+,/||+ x=17
i [x—il
4 S_iy (i+1)+x x=0,01
S (x+1)i+1)! y=08
5 5 =0,9
P:H(cos iX—sinx Xl—l)' X
i=2
6 L ; y=38
S:Z(' |!+y—z) ;=9
i=1
7| _5il-0576
i +Ini!
8 6 L (t=D)1t% +x X=2,1
P :H(_l)t ' t | 42
t=3 e +t
9 15 2 x=0,09
S=>(-1) ki: cos(xk!)
k=2 L
10 4 2
P: et!/5
E el +t!
11 5 A=0,8
Z:-ZlAU”)' (j+1)-AB) B=23
j=
12 6 K
P=T] ° __arctan’k
k:]_(k+1)
B ey X x=09
1= tg?x® — xt!
14 LA ) x=04
S :Zx("l)'(cos2 x° +|2)
i=2
15 _ S n+1 2nl-1 2n! x=0,27
S —nzz‘i(—l) o X
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16 5 i (x+a) x=21
z=>Y(-1)" _
E( ) b® —(x+a)* g:%g
17 5 a=0,6
F= IZ‘(sma +COS bkl 1)! b=0,72
18 9 (i I+Ini
P =TT(- 1),(_|2+1?.+In|
i—2 1 —(i+1)!
19 5, _; il+cos(ix) x=0,92
g =y x i O
; x° +COS X
20 : ) % Xx=4
P=TT| -2 +[z°| | (k-1)! y=02
k=2\ ctgy z=0,07
4 =
ol S:Z(Inx“—xtl tx2)2 =05
t=1
22 o4 (=) x=0,8
S=>x"
;‘ i% +sin?x
23 6 tl+Ig[t — X X =0,4
P=T1(-1) -
E y? +Inly -] y=1
24 5. =08
SleZX'(cosx2+i!sin2x) X
i=1
S=§(X +y ) i! y=2.1
26 8 i x=0,83
S =3 (Vi +x(* —cos? x*
i=1
27 9 3/i — /il x=1,2
le_[\ﬁz\/r y=0,2
i-2 (gX° -y ’
28 S:ikk K/x + Kkl x=0,5
e Ink+Kk!
29 4 (i =1)!
s=3(i-pe U=t
i—2 i
30 leE[ta(tqtl)!lna a=3.2
=1 (t+1)!+e?
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3aBnanus 10 JadopaTopHoi podoTu Ned

Tema: OTHOBUMIPHI MaCHBHU

Cknactu mporpamy oOpoOKH MacUBY BIJIIOBIAHO JI0 3aBJAaHHS.

3aBnanHs 10 nabopatopHoi pooTu Ne 4. Tabnuusa /14

Tun
No I[MO::;IP;I;EI €JICMEHTIB 3aBnaHHs 10 JabopatopHoi podotu Nod
MacHUBY

1 10 integer |Y wMacuBi 3HAWTH MaKCHUMaJbHHUH 1 MiHIMAJIbHUN
€JIEMEHTH

2 11 real VY MacuBi 3HaUTH CyMy MakCHUMAaJIbHOI'O 1 MIHIMAJIbHOTO
€JIEMEHTIB

3 12 char Y MacuBi 3HalTH 1HAEKC MIHIMAJIBHOTO €JIE€MEHTA

4 10 real Y MacuBi 3aTUCaTH 3aMiCTh BiJl’ €MHHUX €JIEMEHTIB HYI

5 11 integer |Y wMacuBi 3HAWTH cepeqHEe apUPMETUYHE TaAPHHUX
€JIEMEHTIB MaCUBY

6 9 real VY MacuBi 3aMIHUTH BCi €JICMEHTH 1110 CTOSITH HAa TTAPHUX
MICITSIX, MAKCUMAJIbHUM 3HAYCHHSIM MACHBY

7 11 char Y MacuBl 3HaWTH CyMy I1HJAEKCIB MIHIMAJIbHOTO 1
MaKCHUMAaJIbHOTO €JIEMEHTIB

8 9 integer | Y macuBi 3HANTH KUIBKICTh €JIEMEHTIB KPaTHHUX 3

9 12 integer | Y macuBi 3HalTH JHOOYTOK IHIEKCIB MakCUMAaIBHOIO i
MIHIMAJIbHOTO €JIEMEHTIB

10 14 real Y MacuBi 3aMIHUTHU B’ €MHI €JIEMEHTH MaKCUMaJIbHUM

11 13 integer | Y macuBi 3HAWTH CyMY €JIEMEHTIB IO CTOSTh Ha TTAPHUX
MICIISIX

12 10 real Y MacuBl 3HaWUTU PIBHUIIO MDK MaKCUMAJIBHUM 1
MiHIMAJIbHUM €JIEeMEHTaMU

13 14 real VY wMacuBi 3HaWTH MIHIMAJIbHUN €JIEMEHT 1 MOMIHSTH
HOro MICIISIMU 3 OCTaHHIM €JIEMEHTOM

14 11 integer |V macuBi 3HAWTH KiJIbKICTh €JIEMEHTIB, SKI OLIBIIN HIX
J8(S]0) 1107171

15 12 real Y MacuBi TEpeCcTaBUTH MICIIMA MIiHIMAIBHUN 1
MaKCHUMAaJIbHUH €JIEMEHTH MAaCHBY

16 10 real Y MacuBi TEpPEeCTaBUTH MICIIMH MiHIMATbHUN 1
OCTaHHIN €JIEMEHTU MacCUBY

17 13 integer |Y wmacuBi 3HAWTH JOOYTOK E€JIEMEHTIB IIO CTOSTh Ha
HEIMapHUX MICISIX 1 HE PIBHUX HYIIIO

18 14 real VY MacuBi BU3HAYUTU JOOYTOK HETaTUBHUX €JIEMEHTIB
MacHUBY

19 516 real 3HalTH MaKCUMaJIbHUH eJeMeHT i3 1BoX MacuBiB X(5) i
Y (6)

20 8i8 integer |3HaWTH MacuB, WO € CyMOIO IBOX OJHOMIPHUX MAacCHBIB

A(8) 1 B(8). Busnauutu iioro MakCMMaJIbHUI €JIEMEHT

41



http://www.docu-track.com/buy/
http://www.docu-track.com/buy/

21 10 real V¥ MacuBi 3anIMCaTH 3aMICTh NEPIIOTO €JIEMEHTa MAaCUBY
CyMY BiJI’€EMHUX €JIEMEHTIB I[bOT'0 MaCUBY

22 9 real VY MacuBi 3aMIHUTH MaKCHMaJIbHHUM €JIEMEHT CepeaHIM
apu(METUYHUM E€JIEMEHTIB MACUBY

23 12 integer |IlepenucaTté B ApyTrWid MacuB IMJIPSA BCl €IEMEHTH
BHX1JHOTO MacHuBY, KpaTHi /

24 14 integer |Y macuBi migpaxyBaTH KUTbKICTh HEMApHHUX €JIEMEHTIB
MacHBY, [0 33JI0BOJIGHSIOTH YMOBI 4<X;<13

25 15 integer |IlepenucaTy B OJUH MacHB IMiJIPS YCI MapHI €JIEMEHTH
BUX1JHOTO MAacHBY, a B 1HIIIH — yC1 HEMApHI

26 10 real V¥ MacuBI1 BU3HAUYUTU CyMY JOJATHUX 1 CYMY BiJl’ €MHHX
€JIEeMEHTIB MacuBy, 1 3amuMcaTtd Il CyMH 3aMiCTh
MIEPIIOTO i OCTAHHBOTO €JIEMEHTIB MACHBY BiJIIOBITHO

27 9 real V¥ MacuBi 3HANTH €EMEHTH, 10 MEePEBUILYIOTh CEPEIHE
apudMeTHUYHE MaCUBY

28 12 char YV MacuBl BU3HAUWTHU KUIBKICTH CUMBOJIIB “A”, sKi
BXOJISITh JI0 33JaHOTO MAaCUBY

29 10 integer |Y wMacuBi BH3HAYHTH MaKCHMaJIbHUH 3a MOJIYJIEeM
€JIEMEHT 1 3aMIHUTH HOro HyJIEM

30 12 real Y wMacuBl 3aMiHUTH KOXXEH €JEMEHT pe3ylIbTaToM

JUJICHHS 1oro Ha CepelIHE apudmeTuIHe
MAaKCHUMAJILHOTO 1 MIHIMAJIBHOTO E€JIEMEHTIB
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3aBaaHHd 10 JJabopaTopHoi poooTu Ned

%,

Tema: /IBoBUMIpHI MacUBU

Cknactu mporpamy oOpoOKH MacUBY BiJIIIOBIAHO 710 3aBAaHHS

3aBmanHs 10 JabopaTopHOoi pootu Ne 5. Tabmuis /15

.
g
70c -t

. Tun
Ne PO;B;;%};;:TB €JIEMEHTIB 3aBmaHHs 10 JabopaTopHOi podoTr Neb
MacuBY
1| A[3x3] integer |Y wMartpuii 3HAWTH  MIHIMAQJIbHI E€IEMEHTH IIO
CTOBIIIISAX
2| A[5x5] char VY matpumni noMiasTa mictamu | i 1V psaku
3| A[5x3] real Y Marpuili 3HAWTH  MaKCHMaJbHi CJIEMEHTH II0
psAKax
41 A[3x4] integer |3maiith cymy Matpunb A i B, enemeHTH sKOi
B [3 x 4] 00YHCITIOIOTHCS 32 (HOPMYIIOKO Cii=a;i+Djj
5| A[5x3] real Y MaTpuii 3HAWTH KIUIBKICTh BiJ’€MHUX €JIEMEHTIB
KOXKHOTO PsiJIKa
6| A[2x4] real [lepenmcatn eneMeHTH MaTpuili A B martpuioo B,
B[2x4] 3aMIHSIOYH BiJl'EMHI €JICMEHTH HYJISIMU
71 A[4x3] integer | Y MaTpuili 3HaWTH cepeaHe apu(METUIHE CICMEHTIB
KO>KHOT'O CTOBIIIIS
8| A[4x4] integer |3HaliTH cepelHE apu(pMETHUHE BiJl'EMHHUX CICMEHTIB
MaTpPHIII
9 A2 x 3] integer | [Mominusatu micusmu | i 1l croBmmi maTpuii
10| A[3x3] real BusHaunTH B CKiJIbKHM pa3iB Max emeMeHT |l cToBmis
oinpme min eaementa Il psaka
11| A[2x4] char VY MatpuIli IOMIHATH MICIIIMU MAaX 1 MIN eJleMeHTH
12| A[3x4] real Y wMarpuni 3HantH no6ytok emementie Il 1 IV
CTOBIIIIIB
13| A[4x4] real VY MaTpwuIli 3aMiHUTH HYJbOBI €JIEMEHTH CYMOIO MaxX i
MIN eJICMCHTIB
14| A[5x2] integer | Y marpwuili 3HaWTH MOAY/Ib PI3HHUIII MIN i OCTAaHHBOTO
€JIEMEHTIB
15| A[6x3] integer | Y MaTpwili 3aMIHUTH BiJi’ EMHI €JICMEHTH MaXx
16| A[3x3] real VY MaTpuIli 3HaUTH cepeqHEe apuPMETUIHE KOXKHOTO
CTOBIIIIS
171 A[2x3] integer | ITopiBHATH MaTpPHII MOCJIEMEHTHO 1 BUBECTH HA JPYK
B[2x 3] OJTHAKOB1 €JIEMEHTH
18| A[4x5] integer | 3HalTH CyMy JOJIATHUX €JIEMEHTIB MaTPHIII
19| A[5x2] char VY MatpuIli 3aMiHUTH €JIEMEHTH JIPYroro psijka Min
20 A[3x2] real Y maTpwili 3HaWTH KUTBKICTh HYJbOBUX €JICMEHTIB
211 A[3x3] integer | 3HalTH CyMy €JIEMEHTIB rOJIOBHOI JiaroHai MaTPHII
221 A[2x4] integer | 3HaWTH CyMy €JIEMEHTIB KOKHOTO CTOBIIIS
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23| A[2x3] real Y Marpuii 3HAHTH CyMy MaKCHUMaJIbHHUX EJIEMEHTIB
MIEPIIOTO 1 APYTOr0 PSAKIB

24| A[3x3] integer | BuBecTu Ha ApyK iHASKCH MIN eJIEMEHTa MaTPHUIT

25| Af4x3] real 3aMiHUTH  KOKE€H eJEeMEHT MATPHIll Pe3yJIbTaTOM
pO3MOALTY HOro Ha Max

26| A[2x3] real VY maTpuili 3HalTH MaKCUMaJTbHI €IEMEHTH T10 PSIIKax
1 00YHCINUTH IX CyMy

27| A[2x4] real 3naiiti 106yToK enemenTiB Il 1 IV croBmis

28] A[3x3] integer | Y MaTpwili 3aMiHHTH MIN €JIEMEHT OJIUHUIICIO

29| A[3x5] real VY Marpurli 3HaiTH T0OYTOK HEHYJIHOBUX €IIEMCHTIB
KOYKHOTO PsiJIKa

30| A[4x3] char Y wmarpuili BU3HAYUTH KIUIBKICTH CHMBOJIB “Z”

BXIJIHUX Yy 3aJJaHUI MacuB
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3aBaaHHs /10 JadopaTopHuX podiT Neb i Ne7
Tewma: IIpouenypu Ta pyHKIIil

Ckiactu nporpamy OOYHMCIIEHHSI BHpa3y 1 BUBEACHHS OTPUMAHOIO PE3yibTaTy
Ha eKpaH. BiqnoBigH1 BUX1AHI JaH1 BBECTHU 3 KJIaBlaTypH.

3aBgaHHs 10 JabopatopHoi pooTu Ne 6,7. Tabmumms /16

No OO6uMCINTH 3HaYCHHS BUpPaA3y Buxigxi nagi
1lz=1f(ab)+f(a?b?)+f(a’-1b)+ g=2,5
=-7,3
f((a=b)?,(a+b)?),0e
2 2
f(u,t):{qu , akwo U>0mat<0
u®+t, inaxwe
2 | z=f(sina,a)+ f(cosa? ,b?)+ f(sin(a?-1),a)+ a=0,18
2 2 a=-2,1
f((a-a)?(a+a)?),de b= 95
2
fut) = u+3|r;(t ), skwgo max(u,t) >0
cos(u®), inakwe
3 |z=1(/x,y)+ f(a®,b?)+ f([a®2-1b)+ a=3,11
(Vx,y)+ f(a® b?)+ f(ja® -1,b) e
f(y(a—b)?,x(a+b)?),oe x=2,31
u? +6t, axkuo U>t abo t=4 y=4.2
fut=1
us+2t+5, inaxwe
4 (ax10 +a’x? +.+ alox)2 —(by10 +h2y° +...+b1°y)2 a=0,25, b=1,5
- 0 2 9 10 x=0,831, y=1
y(x+2)° +y?(x+z) +..+ ¥y (x+2) 2=0,791
5 i 1oni 2 i 10-i x=1,25, y=0,78
u= ;X T (xy y) 2" 7=0,791
6 1. min(a,b,c) mln(c,az,(b—c)) a=0,25
= min(a2 b c)Jr min(max(a,b? )b? c) b=1,31
i s c=-7.21
7 i 2 a=0,28
t= maX(mln((a,E,CZ,;J,C )+ max(a2 ,b,CZ —b) b=2 35
max|a,b,c =351
8 10 5 L, . v x=0,78
W :E(sm X' —1) +i]:£(sm2y —1) y=1.87
9 10 A r x=0,591
W :g(sm x+y'o )—i]l(y —(xy)* ) y=0.35
10 (Z =min[U +V?3.14), 0e U =min(a,), a=3,581
V = min(ab,a+b) b=-7,53
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ITponopxxenns Tadmuii 16

11|z =max(7.3LU% V —1),0e U =max(a,b,c) g=7,31
=8,72
— 2 !
V= max(a -b,b°,c- b) c=-3.591
12 max(a,a + b)+ max(a,b +c) a=-0,5
= _
1+ max(a +b,c - 1.5) b=1,31
c=0,781
13 | Z = (sign(x)+ sign(y))- sign(x + y)- y x=-1,5
y=3,81
14 8 Xi:(31 2’ 51 7’ 81 1’
=2 ][ &% 7,9, 4,6)
15 10 9 9 5 xi=(7,2,1,5,0, 3,
=(§ E J/@xi—zxﬂ e
16 [U =nl-m!/(n+m) n=5, m=7
17 1 on 17 n=10
U= EZ yi +HZ yi yi:(l, 5, 3, 2, 7, 8,
= = 4,6,0,9)
18 . 3 2 3 i n'
U= (ClO + C7 yClz, oe Cn = m
19 8 . I a=1,581
U =ZC91a9_JbJ, oe CJ ZL b:0875
=1 I(n—j) )
20 30 30
t:( a, — aij/( Za,j,aea,—sm 1
i=1 i=5 i1=10 =15
211 ¢ = maxyf(x; —x, } +max1/ L:_17"10
iZ+1 iZ+1
X; =sin——,y, = c0s
30
22| 7= 1f(ab)+ f(Ja,b?)+ f(a+¥b,b-2a) g=gig
u+sin(t), axwo u<0mamin(u+t,\/M)<0 -
f(u,t) =1 |t2 —W, saKkuo U >t
u2, IHaKuie
23 0 . a=0,721
W =P(a®)+P(a+1),20eP(a)= g p;a 0=(L, 3,5,7,0, 4
} 0,1,2,0)
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3aKIHYCHHS TaOJIHIl /1>

%,

& o
RS

24 JImin(x,y) + max?|x? 3/(y+1)° x=0,951
V= ‘ ( ’y)‘- ( 2’ b )) y=2,7
min(max(sm(x),lny ),y2 _3]
X+ Y
25 |W =0Q(x)+Q(x+5), x=0,581
12 -2
g; X - -1
0 X = , i:
20e Q(x) 2=,
261t = miny/(x +x, ) +miny(y, -y, 7, )2(i=é35’92:f>)5’ 2,0,3,
iZ+1 . k=3
X. = v, =In(i*
=30 Vi (")
27 a+c a=3,61
T =m(a®,b-a,cos®c®)+m?| =— ¢, |- ~
( Jem ( ; F b=0,82
c=0,65
ym(a,b,c),
m(x.y.2)= mfiX(X,y,Z), AKWO X+Y > Z
min( x,y,z), inakwe
28 |- min~/(X; + X ) +miny/(y, —y; )" +miny/(x +y; ), :(:—15;.15
_if+1 30
30 ' i+
29 12 10 20 17 2
t:( al_ alj/ zai‘i'zalj,aealzlgl +1
i=3 i=5 i=2 i—1 30
30 L 8 9 5 x=(5, 7, 5, 9, 3, 3,
PSR PPy R (N
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3aBaaHHs 10 JadopaTopHoi poooTu Ne8

Tewma: [ToGynoBa rpadikiB GyHKIIIH

[ToOynyBatu rpadik ¢yskmii F(X) Ha Biapisky [A,B] B Toukax i=0,1,2...M.

BianoBigHi BUXiJIHI 1aH1 BBECTH 3 KJIaBIaTypH.

3aBnanHs 10 JabopatopHoi pootu Ne8. Tabmus /(8

No DOyHKITIA A B M
1 | x24+10 0 20 10
2 | Jx+1 0,1 1 17
3 | sin(x)+cos(x) 0 21 12
4 |Inx 0,01 1 10
5 | g 0,02 1,5 15
6 | 1+e* 0,1 1,1 10
7 | sinx+sin2x 0 21 9
8 | cosx+cos3x 0 21 12
9 (14 %( n %( )+ %( , 1 14 13
10 | 341 -1 1 6
11 (%) N (%) 0 21 7
12 | In % 0,7 0,5 9
13 | Jx 100 300 100
14 | 3/x 100 200 10
15 | arcsinx -1 1 15
16 | arccosx 0 1 12
17 | (-1)*sinx 1 10 9
18 | px 1 11 9
19 | 19X 0 /2 8
20 | Ctgx -nt/4 /4 8
21 |x| -3 3 30
22 | sinx-cos X 0 27 8
23 | 3/sinx 0 1 15
24 | y2 442 -5 5 9
25 | ysinx 0 T 20
26 | sinx-tgx T 21 S)
27 | COS X+ arccos x 0 1 10
28 m -10 10 15
29 | /x+2x 1 5 7
30 | sin? x+x 0 5 12
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CIIMCOK JIITEPATYPU

1. Apxanrensckuii A.S1. IlporpammupoBanue B Delphi 5. — M.: 3A0
«M3marenscteso BMHOM», 2000. — 1072 c.: nn.

2. Kauty M. Delphi 4 ais npodeccruonanos. — CII6., MU3naTenbcTBoO
«IIutep», 1999. — 1120 c.: ui.

3. MeroanuHi pekoMeHaIlii Ta iHAUBIAYyaTbHI 3aBAaHHS 0 JabopaTopHUX poOiT 3
TUCIUILTIHY “ ATTopuTMi3allis Ta IporpaMyBaHHs YacTUHA 2 IS CTY/ICHTIB
Hanpsmy 6.050101/ Yoopsin.: M.O. Anekcees, JI.M. Koporenko, O.C. IlleBrona, — -
J.:HI'Y, 2011.— 79 c.

4. Tetikcetipa C., I[Taueko K. Delphi 5. PykoBonctBo pa3padorunka, Tom1.
OCHOBHBIC METO/IBI U TEXHOJIOTMH IporpaMmupoBanus: Ilep. ¢ aHriL.:
V4. noc. — M.: Usnarenbckuii noM «Bunpsamc», 2000. — 832 c.: wi. —
[Tapan. Tut. aHrI.

4. ®aponos B.B. Delphi 5. PykoBoacTBo mporpamMmucra.— M. «Homumk»,
2001. — 880 c.: um.
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AnekceeB Muxaiino OnekcaHIpoOBUY
Koporenko I'enazaiit MuxaitnoBuu
KopoTtenko Jleoninq MuxaitnoBuu

IleBuoBa Onbra CepriiBHa

METOJAWYHI PEKOMEH JALI{

10 BAKOHAHHS JIA00PATOPHUX POOIT 3 M CUMILIIHA
«OCHOBM MPOrPaMHOI iHKeHePpi»

IS CTYJIEHTIB HATIPSIMY
6.050103 «IIporpamHa iH:KeHepis»

JpyKyeThCst B pefakiiiiiniii 00po0ili aBTOpiB

[Tigmucano 10 APyKy . ®opmar 30x42/4.
[Tamip odcernuit. Puzorpadis. YMoBH. npyk. apk . 3 .

OO6um-Bun. apk. 3. Tupaxk 50 mpum. 3am. Ne .

HepxaBuuii BH3 «HanionansHuii ripHu4uil yHiBEpCUTET»

49005. m. JlrinponeTpoBehk, mpoct. K.Mapkca, 19.
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