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Ipakrnueckas padora Ne 1
Tema: «CTpykTypa nporpammsl Ha sisbike PASCAL. IIpouenypsl BBoAa-BbIBO/a, ONIEPATOP NPHCBAHBAHUS)

CtpykTypa nporpamMmsl Ha si3bike Pascal
CrpykTypa nporpammsl Ha si3bike PASCAL cocrout u3 Tpéx yactei:
1) 3arosoBka;
2) onucarenbHOro 0JI0Ka;
3) MCTIIOJHUTENLHOTO OJIOKA;

Program <ums nporpamMMsr>;
Uses <ums 1>[,<ums 2>...];
Label m1,m2,...;
Const [<koHcTaHTa | = 3HadyeHHe 1>,...,< KOHCTaHTa N = 3HAYEHUE N >];
Type [<ums Tunal = Turr>,...,< UMs TUIA N = TUIE>];
Var <nepemenHnas 1>[,<nepemeHHas 2>,...,<1mlepeMeHHasl n>]:<THUI’>;
Procedure <ums npoueaypsr>[( mapamerpsl)];
Begin
<TeJIO MPOLEaYpPHI>;
End;
Function <ums> (aprymMeHTsI):<TUM 3HAYCHUST™>;
Begin
<rteno GpyHKII>;
End;
Begin
<TeNo NporpaMmbL>;
End.

Ipouenypsl BBoga/BhIBOAA A3bIKka Pascal

J1J1s1 BBITIOJTHEHUS BBO1a/BBIBOIa MH(OPMALIMK CYIIECTBYIOT YETHIPE CTaHJapTHBIE IPOLEIYPhIL:
Read (x1,x2,x3) - BBOJ EpEeMEHHBIX X1, X2, X3.
Readln (x1,x2,x3) - BBOJ IEPEMEHHBIX X1, X2, X3 C IEPEXOAOM Kypcopa Ha HOBYIO CTPOKY.
Write (x1,x2,x3) - BBIBOJ Ha DKpaH 3HAYEHUS TIEPEMEHHBIX X|, X2, X3;
Writeln (x1,x2,x3) - BEIBOA Ha 9KpaH 3HAUCHHS IIEPEMEHHBIX X1, X2, X3 C IEPEX0JJOM Kypcopa Ha HOBYIO CTPOKY.
Hampumep, Write ('x1=") - BBIBOAUT Ha 3KpaH KOMMEHTApUH, 3aKIIIOYEHHBIN B aniocTpodax;

[Tpouenypa BbIBOJA TaKKe BHIBOAUT HA IKPaH Pe3yJIbTaT BHIYUCICHUS api(PMETHIECKOT0 BEIPayKEHNU, 3aKIIIOUEHHOTO B CKOOKaX,
HarpuMmep:
Write (x1+x2).

Omneparop npucBanBaHHA



Omneparop NMpUCBaUBaHUsI — 3TO OJJMH U3 OCHOBHBIX onepatopoB si3bika Turbo Pascal. B sieBoit yactu ykaspiBaeTcs UMs IepeMeH-
HOI1, IIpaBast 4acTh — 9TO BEIPAXKEHHE TOTO K€ THIIA, YTO ¥ NepeMeHHast. CHMBOJIBI «:=)» CBS3BIBAIOT JICBYIO U IPAaBYIO YacTH OllepaTopa
NIPUCBAaNBaHUs U 03HAYAIOT «IPHCBOMUTH 3HAYCHUEY. JlaHHBIE CUMBOJIBI PACCMATPUBAIOTCS KaK OJIMH CIICIMAILHBII CHMBOJ M ITUIIYTCS
CITUTHO.

Hanpumep: a:=b +c;

I[Ipumeps! pemennii 3aga4
1. Cocmasumbo npocpammy «llpusemcmeuer, pe3yibmam nokazams npenooasameio.
Program Hello;
begin
writeln(‘31paBcTByii, KomIbroTep!’);
write(‘IIpuser,’);writeln(‘cTyzent.”)

end.

2. Haiimu cymmy 08yx uucen (8 npoepamme ecms ouilbka)

Program Summa; {3aro0BOK IporpamMmel

Var {paznen oOBsIBICHNS TIEpe-

X,Y, Summa: Real; MEHHBIX }

Begin {Teno mporpammsI}
Write(‘Beeaure uncia X u Y); {BBIBOJ COOOIIICHHS Ha SKPaH }
Readln (X,Y); {4TeHue NBYX 4ucen}
Summa:=X+Y; {ompenenenne cyMMsI }

Writeln(‘Cymma yncen X u Y paBHa’, Summa)  {BbIBOJ] pe3yibTara}
End.



IIpakTHuyeckas padora Ne 2
Tema: «IIpocTble YK CI0BbIe TUNIBI AAHHBIX)

Tun nanubix Integer
JelcTBHS ¢ HEJBIMH YHCIAMHA
B tune mannpix Integer (1emoe) cymiecTByeT MATh MOATHIIOB, PAa3THIAFOIIIXCS:
— MHO>XECTBOM 3HAYEHMIA;
— KOJIMYECTBOM 3aHMMAEeMOI MaMsTH;

Tun Ha3zeanue Huanaszon 3nauenuii Paszmep
Shortint KopoTkoe nenoe -128,127 8 our
Integer Iemoe - 32768, 32767 16 our
Longint JlnuHHOE 1enoe -2147483648, 2147483647 32 duta
Byte Baiir 0, 255 8 our
Word CnoBo 0, 65535 16 6ur

Onepanuy Hajg HeJbIMH YHCIAMHA
ApundmeTnueckre onepariy NPUMEHNMBI TONBKO K BEJIMYHHAM LENBIX U BEIIECTBCHHBIX THUIIOB. Y Ollepannii yMHOXKEHHE, Jeme-
HUe, JIeJIeHne Hareso 0osiee BHICOKUI MPUOPUTET 1O CPABHEHHUIO CO CJIOKEHHEM M BBIYUTAHUEM, TO €CTh OHM aBTOMATHYECKH BBIYHUC-
JISIFOTCS! TIEPBBIMH.
Onepanust Div — Beinonsser nenaouncieHnoe aenexue. Onepanust Mod HaXoIUT OCTaTOK OT LIEIOYUCICHHOTO JEICHUS.

Tun nannbix Real
JeiicTBuUs ¢ JeCTBUTENbHBIMHU YU CJIAMHU
JI7s mpeIcTaBICHUS BEIICCTBCHHBIX YHCET MMEETCS CICAYIONIHA HabOp THUITOB:

Tun Has3zeanue Juana3zon 3navenuii Pazmep

Real BemecTBeHHbBIN 2.9E-39, 1.7E+38 6 OaiiT
Single OpvHapHBINA 1.5E-35, 3.4E+38 4 Oaiita
Double JBoiiHol 5.0E-324, 1.7E+308 8 Oaiir
Extended Pacmmpennsrit 3.4E-4932, 1.1E+4932 10 Gait
Comp KommnexcHsIi -9.2E+18, 9.2E+18 8 Gait

CranaapTHble GYHKIMH U ONlepaliu

Abs (x) cootBetctByer Ixl;  ArcTan (x) cootBercTByeT arctg(x); Cos (X) COOTBETCTBYET €OS(X);

Sin (X) cooTBeTCTBYET Sin(X); Exp (x) cooTBeTcTBYET €%; Ln (x) coorBeTcTBYET IN(X);
y Y y y

Sqr (X) cOOTBETCTBYET X; Sqrt (x) cooTBeTCTBYET \/; ; Frac (x) - mpo6Has gacte: X — INT(X);

Int (x) Bo3BpalaeT IeayIo 4acTh YUCIA;
Round (x) Bo3BpaImaeT 4ncio paBHOE 1EN0H YacTh (OKPYyTIICHHE M0 MpaBUiIaM apuPMETHKH);
Trunc(x) Bo3BpaIaeT OKPyriIeHHOE YHCIIO0, OTOpachIBasi JPOOHYO YacTh YHCIA X.

IIporpammsl ¢ JIMHelHOI CTPYKTYypO#
IIporpammsl ¢ TMHEHHON CTPYKTYPOMH ABIIAIOTCA NPOCTEUIIMMU U UCTIONB3YIOTCS, KaK IIPABUIIO, JUIsl pealu3alii IPOCTHIX BbI-
yrciaeHni o ¢popmyne. B mporpammax ¢ IMHEHHOH CTPYKTYpOH HHCTPYKIIMH BBITIOTHIIOTCS MOCIEI0BATEIBHO. ANTOPUTM IPOTPAMMBI
C JINHEWHOU CTPYKTYPOIl MOKET OBITH TIPE/ICTABIICH B BUJIE CXEMBI:

S—

BBoa MCXOIHBIX JJaH-
HBIX

O0paboTKa (BbIYUC-
JICHUS)

BsiBog pesynbra-
Ta

—




1. Cocmagump npocpammy, BLIYUCIAIOWYIO 3HAYEHUE NEPEMEHHOU M NpU OauHbIX 1, j, k:m =

IIpumeps! pemennii 3aqa4
i+j
k+1

Program example 1;

Var

i, j, k: Integer;
m: Real;

Begin

Write('Beenure 3nadenus i i, j u k =>:");
ReadlIn(i, j, k);

m=(iH)/(c+);

Writeln (‘3nauenue st m=',m);

End.

=Bl B AN e o e

— O

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

3agaum 1J19 CAMOCTOAATEILHOM PadoThI
Jan panuyc OKpy>KHOCTH, IOJCUYNUTATE AIUHY OKPYKXHOCTH.
Jan paguyc oKpy»HOCTH, OACUUTATh IJIOMIAb KpPyTa.
JlaH TIpOM3BONIBHBIN TPEyroJIbHUK. VI3BECTHBI CTOPOHBI @ U b M yroil MeX 1y HUMH X. HaliTH TpeThIO CTOPOHY C.
JlaH mpsIMOYTONBHBIHA TPEYTrOJFHUK ¢ KaTeTaMu a U b. Haiitu runotenysy c.
JlaH TIpOM3BOJIbHBIN TPEYTOJBHUK CO CTOPOHAMU a, b 1 ¢. HaliTu mimomanp TpeyroapHHUKa.
Haiitu cpeaneapudmeTnieckoe 2-X 4uce.
Brraucnute 00bEM mapa paanyca R.
Haiitu paccrosinre Mexay AByMs TOUKaMHU C JaHHBIMU KOOPAUHATAMHU.
Haiitn cpennee apudmermyeckoe TpEX 3alaHHBIX THCET.
[To pebpy HaiiTn MIoOmAAb TPaHH, IIOIIAAL OOKOBOW IIOBEPXHOCTH M 00BEM KyOa.
Jlng 3amaHHOTO MENIOTOo YHCya a HaleyaTaTh CIEAYIONIYI0 TaOiHiLy:

a

3 6

a a

6 3

a a a

JlaHbI 1Ba IEHCTBUTENBHBIX yucia a U b. [1omydyuts UX cymMMy, pa3HOCTh M IIPOU3BEICHUE.

Jlana nmuHa pedpa kyba. Haiiti 066EM Ky0a 1 TuTOIma s ero 60KOBOM MOBEPXHOCTH.

JlaHbI 1Ba IEHCTBUTENBHBIX MOJOKUTENBHBIX yucia. Halitu cpenneapudmMeTinueckoe 1 CpeIHEreOMETPUICCKOE ITUX YHCEIL.
JlaHBI KaTeTHI IPSIMOYTOJIEHOTO TPEYroJbHHUKA. HaliTH ero THumoTeny3y U IJIoNaas.

Jlana ctopoHa paBHOCTOPOHHETO TpeyrosibHHKa. HalTu miomaas 3Toro TpeyrojbHUKA.

Haiitu cpenHereomeTpuieckoe 2-xX 9uce.

JlaHbl TUIIOTEHY3a U KaTeT MPsIMOYTOJIbHOTO TpeyroibHuKa. HailTu kaTteT u paguyc BIUCAHHONW OKPYXHOCTH.
Haiitn cymmy uieHOB apuMeTHdecKoil Mporpeccuy 1O JaHHBIM 3HAYCHUSM: a, d, n.

TpeyroiabHUK 3a7aH JIMHAMU CTOpOH. HallTH IIMHBI BBICOT.

TpeyroiapHUK 3aaH IJTMHAMHA CTOpOH. HaliTh AITUHBI OMCCEKTpHC.

TpeyroiapHUK 3aaH IIMHAMH cTOpoH. HalTu AnmuHbl MeauaH.

TpeyronbHUK 3a7aH AIMHaMU cTOpoH. Haiitu paguychl BnMCaHHOM M ONMMMCAHHOW OKPY>KHOCTEH.

Bbr4ucnuTe paccTosHue MEKIY IBYMS TOYKAMU C KOOPIAMHATAMA X ,Y, U X,,Y,.

JlaHo AeHCTBUTEIBHOE YUCIO X. [10TydnuTh APOOHYIO YacTh X; 3aTEM YHCJIO X, OKPYIIIEHHOE IO OJIMKAUIIEro LEJIOro; 3aTeM YHCIIO0
0e3 TpOOHBIX ITUPD.
TpeyroiapHUK 3a1aH KOOPAMHATAMH CBOMX BepInuH. HaliTu mepuMeTp u Iiomaap TpeyrojibHUKa.



IIpakTnuyeckas padora Ne 3
Tema: «¥YcJ0BHbBII onepaTop. OnepaTop MHOT03HAYHOIO BETBJICHUSD)

[Ipn onmcanun pa3BETBISIIOLMIMXCSA MPOLECCOB OOBIYHO MCIIONIB3YIOT MOHATHE YCIOBHOIO M 0e3yclioBHOTO mepexoxaa. Ecmu B
IporpamMmme TpedyeTcsl HapyIIUTb MOPSIIOK BBIIIOTHEHHS OTIEPaTOPOB 0€3 MpeaBapUTENbHBIX TPOBEPOK KAKUX-THOO yCIOBHM, MEPEX0]
Ha3bIBaeTCs Oe3yCIOBHBIM. JIJIs peanm3anuy TaKOoTo Iepexoia CIyXHuT onepaTop goto n (n — metka). B [lackame mMeTka nomkHa OBITH
onmcana B pazzene label, Hampumep:

label m, metka, 123

OnHako COBPEMEHHBIN CTHIIb MPOTPAMMHPOBAHMS IPEAIIONAraeT Kak MOXKHO 0ojiee peaKoe IpUMEHEHNe 0e3yCIIOBHOTO Tepe-
XO071a, a elle Jy4lle - IOJHBINA OTKa3 OT Hero.

VYcnosusiil oneparop IF npeaHa3HadeH JUIs U3MEHEHUs MOPSIOK BBINOJHEHHUS ONEpaTOPOB B 3aBUCUMOCTH OT UCTHUHHOCTHU
WM JIOXKHOCTU HEKOTOPOTO ycioBUa. OH MpeANUCHIBACT BBHINONHATE HEKOTOPOE IEHCTBUE TOJIBKO B TOM CIydae, KOT/Ia BBIMOJIHIETCS
3aJJaHHOE YCJIOBHE. DTO YCJIOBHE 3aIUCBIBAETCS B BHJIE JIOTHYECKOTO BBIPAXKEHHUS, a AEUCTBUE, KOTOPOE HYKHO BBIIIOJIHUTH, 3a4a€TCS B
BHJIE MTOCIIE0BATENBHOCTH onepaTtopoB. CylecTByeT ABe KOHCTPYKIIUU OIlepaTopa BETBIECHUS — IPOCTas U paclIMpeHHas:

IIpocTas KoHCTpyKLUS PacmupenHas KOHCTPYKIUS

' '

YciaoBue YciaoBue

Jloxb Uctuna JIoxb Hctuna

\4

JeicTBue JetictBue2 HetictBuel

|
v v

Honnasa pazeunka:

If <ycnosue> then < omeparop 1 > { ecnu BeImonmHsAeTCA TONBKO | omeparop }
else < onepamop?2 >; { nocne then u else }

unu

If <ycnosue> then

begin

<omneparop 1 >; { eciu BBINOJHAETCS HECKOJIBKO OTIEPATOPOB }

< oneparop 2 >;

< omeparop n >;

end

else

begin

<omeparop 1 >; { eciu BBIIOJIHAETCS] HECKOJIBKO ONEPATOPOB }
< omeparop 2 >;

< omeparop n >;
end;
Ykopouennasn pazeunka
If <ycnoue> then < oneparop 1> ;

Ecnu HeoOx0nMOo NpoBEpUTH HECKOJIBKO YCIOBUH, TO MOXKHO MCIOJIB30BaTh COCTaBHOE YCIOBHE, COCJMHUB HECKOJIBKO YCII0-
BUIi IIPH TIOMOLIM JIOTUYECKUX OTIEpaTopoB OF (umu), and (u).

If (ycnosuel) and (ycmosue2) then < omepartop > ; // eciiil JOTKHBI OTHOBPEMEHHO BBITIOIHATHCS HECKOJIBKO YCIOBHU

WA

If (ycnosuel) or (ycrmoue2) then < omeparop > ; // eciu JOHKHO BBITOJHATHCS XOTs OBl 1 U3 ycoBUi

VYcnoBus B cocTaBe COCTABHOTO YCJIOBUS 00s13aTEILHO HYXHO OpaTh B CKOOKH.

Onepartop Bbioopa CASE
B ciyyae He0OXOIMMOCTH Pa3BETBUTh BBIYHCIUTEbHBIN MPOLECC B 3aBUCHMOCTH OT BBIIIOJHEHHS HIIM HEBBITIOJIHEHHUS! TOTO
WJIM MHOTO YCJIOBHsI Ha DoJiee YeM JiBe BETBH HCIIOJIb3YETCsI Oreparop BeiOOpa (cityyast, cesiekropa, nepekntodaress). Ero ncrnonb3oBa-
HHUE OKa3bIBaeTCs OoJiee yI0OOHBIM 10 CPaBHEHHIO C UCTIOIh30BaHUEM omeparopa if.



Case S of
C1: <Omeparop1>
C2: <Omneparop2>
CN: <OmnepaTtopN>
Else <Omnepatop>
End;
S - BeIpa)kKE€HHE TTOPSAAKOBOTO THUIA 3HAYEHNUE KOTOPOTO BBIUUCIISIETCS;
Cl1, C2,...,CN — KOHCTaHTbI, ¢ KOTOPHIMH CPaBHUBAETCS 3HAUEHHE BhIPAXKEHUS S;
<Omepatopl>, <Omnepatop2>, <Omnepatop N> - omepaTopsl, U3 KOTOPHIX BBITIOJHAETCS TOT, C KOHCTAHTOW KOTOPOTO COBITaJaeT
3HaueHME BhIpakeHHs S. BeTBb oneparopa else siBisiercsi HeoOs13aTeNbHOM. Ecin oHa OTCYTCTBYET M 3HaU€HHE BBIPAXKECHUS S HE COBIIA-
JIaeT HU C OJTHOM KOHCTAaHTOM, BECh OIIEpaTOp paccMaTpUBAETCs KakK IyCTOM.

Ecnu nnst HECKOJIBKMX KOHCTAHT HYXKHO BBIIIOJHHUTH OJUH U TOT K€ ONEpaTop, UX MOXKHO NEPEYHCINTh Yepe3 3aIisiTylo, COo-
HPOBOJIMB OJHHM OIICPaTOPOM.
CxeMaTHIeCKH TaKyl0 KOHCTPYKITHIO MOXKHO N300pa3HuTh CICAYIOMINM 00pa3oM:

BBIDAXXCHUE

HUCTHHa

IleiictBue 1 |—>

HUCTHHa

IeiicTBue 2 l—P

JIOXb

HCTHHA
| TeiicTBHE N |—>

JIOKB
| IletictBre n +1 |

|
-

IIpumepsl peuieHnii 3axa4
1. [anvl oeticmeumenvhuvle wucna x u y. Ionyuums max(x,y).
Program maximum;
Var
X,y:real;
Begin
Write('Beequte x ny');
Readln(x,y);
If x>y then m:=x else m:=y;
Write(' MakcumansHOe m=', m);
End.

2. Beecmu wucno om 1 0o 100, eciu 68edennoe wucio nonadem @ ouanason [1..10] onpederumsv e2o yemnocme.
Program Chisla;
Var

I: integer;
Begin

Write('Beeaute uncio');

ReadIn(i);

Case i of

2,4, 6, 8: Writeln(‘Uernas uudpa’)



1,3,5,7,9: Writeln(‘Heuernas nudpa’)
10..100: Writeln(‘Yuco ot 10 g0 100’)

else

Writeln (‘OrpunatensHoe uncio wim 6oxpme 100°)

end;

end.

Lo =

10.
11.
12.
13.

14.

15.
16.

17.
18.

19.

Cnucok 00s3aTebHBIX 32124
Jans! nefictBuTeNnpHBIE YncHa X,y. [lomydnTh: max(x,y), min(x,y).
JlaHbl IEHCTBUTENBHBIE YUCTA X, Y, Z. Beraucmuts: max(x +y +z,x -y - z), min> (x +y +z/2,x - y - z) + 1.
Jans! neficTBUTENBHBIE YKCIHA a, b, ¢. [IpoBepHUTH BRIIOIHACTCS T HEPABEHCTBO a < b < c.
Haiit min 3Ha4eHue n3 TPEX BEIMYMH, ONpPENENsIeMbIX apu()METHYECKUMH BBIpaXEHUSIMU a = sin(X), b = cos(x), ¢ = In(x) npu
3aJaHHBIX 3HAYCHUSX X.
JlaHbl neWicTBUTENbHBIC YHCa a, b, C. YIBOUTb 3TH YHCa, €CIH a > b > ¢ U 3aMEHUTH UX IIPOTUBOIOJIOKHBIMH 3HAYCHUSIMH, €CIIN
3TO HE TaK.

NnauBuayanbHble 3aJaHUSA
Haiitu max 3HadeHue U3 TpEX BEIMYHH, OMPEICIIEMbIX apu(hMETHISCKUMH BRIpOKeHUIMH a = tg(X), b = ctg(x), ¢ = In(x) npu 3a-
JIaHHBIX 3HAYCHHSX X.
Jans! neficTBUTENBHBIC YKCHA a, b, ¢. [IpOBEpHUTH BHITIOTHACTCS JTH HEPABEHCTBO € < b < a.
JlaHbI AeHCTBUTENBHBIC YKCa a, b, . YTPOUTH 3TH YKCIIA, €CIIH a > b > ¢ U 3aMCHUTH UX a0COJIOTHBIMY 3HAYCHHUSIMH, SCIIH 3TO HE
TaxK.
JlaHbl 1Ba NEHCTBUTENBHBIX YUCIA. 3aMEHUTH TIEPBOE YUCIIO HYJIEM, €CIIM OHO MEHBIIIE WM PAaBHO BTOPOMY, U OCTaBUThH uncia 0e3
HM3MEHEHHUS UHAYe.
JlaHbl NeHCTBUTENbHBIE YKCTa X,y. MEHbIIIee U3 9TUX JABYX YHMCEJ 3aMEHUTh UX TMOJIYCYMMO, a 0oJbIiee — UX YABOCHHBIM MPOU3-
BEJICHUEM.
Jlambl meficTBUTENbHBIE Yncia a, b, ¢, d. Ecmma<b <c¢ <d, To kaxmoe 4HCI0 3aMEHUTHh HAMOOJBIIINM M3 HUX; eclida > b > ¢ >
d, To urca ocTaBUTH O3 M3MEHEHSI, MHAYE BCE YHCTIa 3aMEHSIOTCS UX KBaJpaTaMH.
JlaHbl qeHCTBUTENBHBIE YKCIA a, b, ¢. BBIACHUTD, MMEET JIU ypaBHeHHe ax’+bx+c=0 nelicTBuTenbHbIE KOPHH. Ecim neiicTBUTEND-
HBIE KOPHU MMEIOTCS, TO HATH UX. B MPOTHBHOM Ciydae OTBETOM IIOJDKHO CIYXKHTH COOOIICHUE, YTO JECHCTBUTEIBHBIX KOPHEH
HeT.
JlaHbI nelicTBUTEIBHBIC TIOJIOKATENBHBIC YHCTa a, b, ¢, X, y. BEISICHUTE, poiA€T i Kupud ¢ péopamu a, b, ¢ B pSIMOYTOJIEHOE
OTBEPCTHE CO CTOPOHAMH X U Y. [IpOCOBBIBATH KUPIIMY B OTBEPCTHE pa3peliaeTcsl TOJbKO TakK, 4TOObI Kaxaoe u3 pédep ObLIO Ma-
palIeNbHO WM NEPIEHANKYIISIPHO KaXKIOW U3 CTOPOH OTBEPCTHSL.
JlaHbI 1B NEWCTBUTENBHBIX YKCIA. BBIBECTH MEPBOE YUCIIO, €CTIM OHO OOJIBIIIE BTOPOTO, M 00a YuCIia, €CIH 3TO He Tak.
JlaHBI TpH JeHCTBUTENHHBIX YHCIa. BRIOpaTh U3 HUX TE, KOTOPBIE MPHHAANCKAT HHTepBaty (1,3).
JlaHbl TpH NeHCTBUTENBHBIX YKcia. BrIOpaTh U3 HUX T€, KOTOPBIE PUHAANIEKAT UHTEpBaNY (4,6).
JlaHbl Tpu neHCTBUTENBHBIX YKciaa. Bo3BecT B KBaApaT T€ U3 HUX, 3HAUEHUSI KOTOPHIX HE OTPULIATEIbHBI.
Ecmu cymma Tp€x momapHO pa3iuIHBIX JEHCTBUTENBHBIX YUCEIN X,Y,Z MEHbBINE SIUHUIIBI, TO HAUMEHBIIee U3 ATHX TPEX YHCEeN 3a-
MEHUTh MOJYCYMMOMN ABYX APYTUX; MHaYe 3aMEHUTbh MEHbIIEE U3 X U Y NOJyCYMMOH JIByX OCTABILUXCS 3HAUEHUH.
Jlaner aBa uncna. Ecim mepBoe umcno Gombliie BTOPOTO MO abCONIOTHON BEIMYMHE, TO HEOOXOJUMO YMEHBIIUTH TIEPBOE B 5 pas,
WHAYe OCTABHUTH YHCIIA O€3 U3MCHEHHUS.
JlaHbI NEHCTBUTENBHBIC MTOJIOKHUTEIHHBIC YHCTA X, Y, Z. BBISCHUTD, CYIIIECTBYET JIM TPEYTOJIBHUK C IJTAHAMH CTOPOH X, Y, Z.
CocTaBHTh IIPOrpaMMy OIpeaecHrs OONbIIeH IUIOMAaa U3 IByX (QUTyp: Kpyra Win KBajapara. MI3BecTHO, 4TO CTOPOHA KBajJpara
paBHa a, paAnyC Kpyra paBeH r. BelBecTH u Hamevyarath 3HaYeHHUE IIOMAAn OObIel GUrypsl.
OrnpenenuTp, SBASETCS JIM UEJI0€ YUCIO0 YETHBIM.
OrnpenenuTb, BEPHO JIH, YTO MPH JCICHUH HEOTPHUIATEIHLHOTO IEJIOTO YHUCIa a Ha MOJOXKHUTEIbLHOE IeJIoe YHCo b, momydaercs
OCTaTOK paBHBIA OJTHOMY U3 JBYX 3aJJaHHBIX YUCEJ I WU S.

BriBecTr 3HaueHHe y(X) B 3aBUCIMOCTH OT BBEACHHOTO 3Ha4YeHuUs aprymenra (19-24):
y A y A
y 4 y A

A
PN IR
v

v




- ( ) XZ’ npn|x|<1 ” ( )
. = s . X) =
o x—1, npﬂ|x|21 Y x, mpu X =0

x> +5, mpu x <0

25. Jlamsl nBe TOuku A(X1,y1) U B(x2,y2). COCTaBUTH MpOrpaMMy, OTIPEACIISAIONIYIO, KOTOpas U3 TOYEK HAXOMUTCA OJIDKe K Hadalry Ko-
OpJMHAT.

26. Ha mnockoct XOY 3aaHa CBOUMH KOOPIMHATAMH TOYKa 4. YKa3aTe, TJe OHa pacIoo)keHa (Ha KaKoi OCH TN B KAKOM KOOPIH-
HaTHOM YTIe).

27. Hammucatp porpaMMy HaXOXKICHHS CYMMBI OOJBIIETO U MEHBIIIETO U3 TPEX YHCEIL.
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IIpakTnuyeckas padora Ne 4
Tema: «OnepaTopbl NOBTOpPa»

[Ipu peanuzanmy MHOTOKPAaTHOTO HOBTOPEHHS HEKOTOPBIX ONEpaLi JIMHEHHONW KOHCTPYKIMEH HEOOXOJMMO CHOBA M CHOBA
MOBTOPATH OJHH U TE e oneparopsl. st 6osee KOMIIAKTHON peann3aliiy 3TUX OIEPaLUi BO BCEX SA3bIKAX HCIIOIB3YIOTCS IIMKIIMYE-
CKHE KOHCTPYKIUH, CYTh KOTOPBIX 3aKJI0YAeTCA B TOM, YTO BMECTO MHOTOKPATHOTO MEPEMHICHIBAHIS OAHUX M TEX K€ CTPOK MPOrpaMm-
MBI YIIPaBJICHHE B HY)KHOM MECTE MepeacTCsl MIPEABIIYIIINM OIIEpaTopaM C TeM, YTOObI OHU MOBTOPSIIHCH.

Mwmeetcs nBa BHOa IUKIIMYECKAX aTOPUTMOB: IHKI ¢ npexycioBrueM (mukn [IOKA) n nukn ¢ mocrycioBuem (umka JO).
Omnepatop nukiaa REPEAT opranmsyeT BBHITIOTHEHHE IIUKIIA, COCTOSMIETO U3 JIFO00TO YHca ONepaToOpoB, C HEM3BECTHBIM 3apaHee JHC-
JI0M NOBTOpeHHH. Teno IMKIIa BBITOIHICTCS X0maA 6bl 00uH pa3. BeIXol U3 IUKIIA OCYIIECTBISIETCS IIPH HCTHHHOCTH HEKOTOPOTO JIO-
ru4yeckoro BelpaxkeHus. CTpyKTypa oneparopa:
repeat <rejo nukia> until<ycmosue>;

Omneparop mukia WHILE oprasnsyer BBHITIOJHEHHE OIHOTO ONEpaTopa HEM3BECTHOE 3apaHee YHCio pa3. Bexon m3 mukia
OCYIIECTBIISICTCS, €CITM HEKOTOPOE JIOTHYECKOE BBIPAKEHNE OKAXKETCS JIOKHBIM. Tak KaKk MCTHHHOCTD JIOTHYECKOTO BBIPAKCHHUS IIPOBE-
psieTcst B Hadase KaXXJOro IIOBTOPA, MMel0 YUKIA MOdcem He 8blnonHamuca nu pazy. CTpyKTypa oIeparopa IUKIa HUMEET BU:
while <ycioBue> do <remo mukma>;

W

while <ycioBue> do
begin

<TE€JIO LIUKJIa™>,

Bnok-cxeMbl IIUKINYECKUX KOHCTPYKIIMHA MOTYT OBITh H300paKeHb! CIEAYIOUINM 00pa3oM:

Teno uukna

JIOXb

HUCTHHa

Omneparop nuxia FOR oprann3syer BbIOTHEHHE 0JTHOTO OTIEpaTOpa 3apaHee U3BECTHOE YHCIo pa3. CyliecTByeT ABa BapHaHTa
oreparopa:
1. OT MEHBIIEro HAYaTbHOTO 3HAYEHUS 10 OOJIBIIET0 KOHEYHOTO 3HAYEHHS
for <nepemenHas>:=<Hau. 3HaUeHHE> t0 <KOH. 3HaUeHHE> do<omepaTop>;

HUCTHUHA

nIn

for <nepemenHas>:=<Had. 3HaUeHUE> t0 <KOH. 3Ha4YcHHE™> dO

begin >\I/[3MeHeHne napamerpa >
<omepatopl>; 7
<omepaTop2>;
JleticTBus
end; *
2. OT OOJIBIIIETO HAYAILHOIO 3HAYEHHUS 10 MEHBIIET0 KOHEYHOTO 3HAUYECHHS *

for <nepemennas>:=<Hau. 3HaueHuc™> downto <koH. 3HaueHUEe™> do <omepaTop>;
WA
for <nepemenHas™>:=<nau. 3HaueHHe> downto <koH. 3HaueHue> do
begin
<omepatopl>;
<omeparop2>;

end;

BrimonHeHne odeperHOro MOBTOpa BKIIIOYAET B ceOs CHavaia BBITOJHEHHE OIEpaTopa, a 3aTeM NPHCBaWBaHUE ITEPEeMEHHON
[UKJIa CIIeTYIONIero O0bIIeTo 3HaYeHMS (B TIEPBOM CITydae) WU CIIEAYIOIIEro MEeHbIIero (BO BTOpOM BapuaHTe). OCOOEHHOCTHIO ITUK-
na For (MKI1a ¢ mapaMeTpoM) SIBIISIETCS TO, YTO YHCIIO MOBTOPEHUH OTIEPaTOPOB ITMKJIA JOJKHO OBITh U3BECTHO 3apaHee.
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IIpumeps! pewmennii 3aga4.
1. Boruucaumo N! (paxmopuan, m.e. npoussedenue acex uucea om 1 0o N).
Program Faktorial;
Var n, i, f: integer;

Begin
f:=1;
Write ('Beemure n="');
Readln (n) ;
For i:=2 to n do // mns i or 2 mo n menathb
fi=f*i; // f npwpaBHATHL kK Openen. 3Hau f, yMH. Ha TeKyllee 3HaueHwme 1
Writeln(n,'!=",£f);

End.

2. Haiimu cymmy yugp 6 3anucu 0aHHO20 HAMYPAIbHO20 YUCLA;
Program SUM;

uses crt;

Var a,b,s,k:Integer;

Begin
Readln(a);
s:=0;
While a<>0 do // moka a He paBHO 0
begin // BBEIIOJHATE CJIEAYRIME ONepPaTOPE
b:=a mod 10; // b ODpMpaBHSATL K OCTAaTKy OT HeJieHus a Ha 10 (2To Bcerma mnocyenHss Lubpa umcia)
s:=s+b; // B s ByOyT CYyMMMPOBATLCS HNOCJIEOHME LIMPPEl

a:=a div 10 // a npupaBHsSeM k a, OejJeHHOMy 6e3 ocrarka Ha 10
end; // (3T0 OTBPOCHUT MNOCJEOHI0 LUPPy umcya), M Tak [NOKa a He cTaHeT paBHO 0
Writeln (s);

End.

Cnucok 3axa4

Yacrs 1.

1. Hanwucats nporpammy, KOTOpasi BRIBOJUT Ha SKpaH Ballk UMs 1 (HaMIIHIO HYXKHOE KOJHYECTBO pas.
2. Haiitu cymMmMy KBaJpaToB YMCEI OT m JI0 N.
3. HaiiTu cymMy KBaJpaToB HEUETHBIX YKCEJ B UHTEPBAJIe, 3aJ]aHHOM 3HAYSHHSIMH TTIEPEMEHHBIX M U n;
4. Haiitn cyMMy KBaJpaTOB YETHBIX YHCEN B MHTEPBAJIC, 3aJAHHOM 3HAYCHUSMH ITEPEMEHHBIX M U 1
5. Haiiti cyMMy HeJbIX MOJOXKHUTEIBHBIX YHCell, KpaTHBIX 4 1 MeHpmmx 100.
6. BeiBecTH Ha 3KpaH YUCIOBOH psia JEHCTBUTEIBHBIX YHCENI OT N 10 m ¢ marom 0,2.
7. HamucaTth mporpammy, KOTOpas BBIBOAUT TaOIHILy KBAaJIpaTOB MEPBLIX N LEJBIX MOJOKUTENBHBIX uncen. Huke mpuBeneH pexo-

MEH/IyeMbIi B SKpaHa BO BpeMsi paboThI mporpamMmbl (st nepBoix 10 grcen).

Tabanila KBaZpaToOB.
Yucio KBanpatT

16
25
36
49
64
81
0 100

O oo Jo U wN -

8. [laHo nenoe 4yucIio a ¥ HaTypajibHOE (11eJ10€ HEOTPHULIATEIEHOE) YHCIIO N. Berunciuts a". Penmrth MOKHO, yMHOXHB @ Ha ce0s n pa3
B ITHKIIE.

9. CocraBHUTh IPOrpaMMy, I€UATAIONIYIO KBaJPaThl BCEX HATYPaIbHBIX yncel oT () 10 3aJaHHOT0 HATYPAJILHOTO N.

10. J[lansr nensie ynciaa K u N (N > 0). Beisectu N pa3 uncio K.

11. Mansl aBa nensix uncia A u B (A < B). BeiBecTu B mopsiike Bo3pacTaHMs BCE Li€JIble YHCIIA, PACHOJOXKEHHbIe Mexay A u B
(Bxmrowas camu gncna A u B), a Tarxoke koaumaecTBO N ATHX YHUCEIT.

12. Jlanbr nBa wensix uucia A U B (A < B). BriBectu B nopsijike yObIBaHUS BCE LEJIble YKCIa, PACIIONIOkKEHHbIe Mexay A u B (He
BKITIOUas yuciia A u B), a Takke koaudecTBo N 3THX YHUCEIL.

13. Jlans! nBa nensix uncia A u B (A < B). Haiiti cymmy Beex LensIx yncesn oT A 10 B BKIIIOYHTENBHO.

14. Jlans! nBa nenbix gncna A u B (A < B). Haiftn nmponsBeneHne BCeX IENBIX YUCeN OT A 10 B BKIIIOYHTENBHO.
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15. Jlans! nBa nensix uncia A u B (A < B). Haiiti cpennee apudmernueckoe Bcex HeENbIX 4nucen oT A 10 B BrintounTensHo.
16. Jlano umcio n. B uaTepBane ot 1 10 n CI0XUTH BCE YETHBIE U IEPEMHOKHUTH BCE HEUETHBIC YHCIIA.

17. Jlano uucio n. B unrepBase ot 1 10 n cI0XUTH BCE YHCIIA, KOTOPBIE eyIsTCs Ha 3 Oe3 ocTaTKa.

18. Hano gucno n. B uaTepBane ot 1 10 n cI0XKUTH BCe YHCTa, KOTOPHIE AeMATCS Ha 5 06e3 ocTaTka.

19. [ano uucino n. B untepBane ot 1 10 n cI0XKUTH BCe YUCIIa, KOTOPBIE ASNATCS HA 3 U HE JeNnsTcs Ha 2.

20. Jlaxo umcio n. B uHTepBane ot 1 10 n CIOXKTH Bce YHCIA, KOTOPHIE ACTATCSA Ha 5 U He JensaTcs Ha 3.

21. BeiBecTH Ha 3KpaH YHCIOBOH psin neiicTBUTENbHBIX ynces ot 10 no 20 ¢ marom 0,2.

22. Jlano umcio n. B uHTEpBane ot 1 10 n CIOXUTH BCe YHCIIA, KOTOPHIE ACTATCSA Ha 3, M IIEPEeMHOKUTH BCe, NENAIINecs Ha 2.

Yacrs 2.
Jlano HatypansHOe uncno n (n<9999). Haiitu (1-6):
. KOJI-BO ITU(}p B UKCIE N (CM. IPUMEP C HAXOKICHUEM CYMMBI IU(P UHCTA).
MIOCJIC/IHIO0 ¥ NEPBYIO M(PY YKcia (CM. IPUMEpP C HaX0KAEHHEM CYMMBI IIU(p YHCIa).

nma”o gncio m. Haittu cymmy m-mocnenHux mudp dncna n (CM. IpuMep ¢ HaX0KICHHEM CYMMBI IU(p Jucia).
BBISICHUTB, BXOJUT JIM IiM(pa 3 B 3amuch Yuciia n (CM. IpUMEp C HAXOXKAECHHEM CyMMBI (P Yncia).
BBIACHUTE, CKOJIBKO YETHBIX HU(P B YUCIIE (CM. IPUMEP C HAXOXKACHHEM CYMMBI IU(p dncia).

AV R W=

. BBIICHUTB, CKOJIBKO HEYETHBIX UG B YKCIE (CM. MPUMEP C HAXOXKICHUEM CYMMBI (P YHcia).

Boruucoutes (7-12)

1
10. 2(21')2 ;
i
8 et
i+1
12. Hi+2 :

IIpakTnuyeckas padora Ne 5
Tema: « PyHKIUM U NPOLEAYPBD»

BcnomorarenbHbIe anrOpUTMBI OPTaHU3YIOTCS IBYMSI CITIOCOOaMU B 3aBHCUMOCTH OT HCTIOJIb30BAHUS:
1) MPOLEAYPbI:

[Iporpamma mporenypa mpegHasHaueHa Ui BBITOJHEHHS KAaKOW-TO 3aKOHYEHHOW MOCIIENOBaTeNbHOCTH AeiicTBuil. Jlrobas
IpoLeaAypa HAYMHAETCS C 3arojloBKa. B oTiIMYMM OT OCHOBHOHM NpOTrpaMMEI 3arojoBOK B mpolenype o0s3areneH. OH cOCTOUT M3 3ape-
3epBHpoBaHHOTO ciioBa Procedure, 3a KOTOpPBHIM ClleZlyeT MACHTU(PHUKATOP MMEHH TPOIEAYpPHI, a Jajgee B KPYIJIbIX CKOOKaX CITHCOK
(opManbHBIX TTAPAMETPOB!

Procedure <ums npoueaypbr> (cnucok (popMajbHBIX IapaMeTPOB)

3a 3aroJIOBKOM MOTYT MJTH TaKHe K€ pasJesibl, 4TO U B OCHOBHOM IporpaMme. B ommuuu OT OCHOBHOM IMporpaMmsl Ipolie-
Jypa 3aBEpIIACTCSl HE TOUYKOM, a TOYKOH C 3aIsiTOM.

Procedure < uMs nponenypsl >[(< apryMeHThI >: < TUI apryMeHToOB>]; Var <3HaueHue>:< THIl 3Ha4eHus >| )];
Var < nepemennas 1>[,< nepeMmeHHas 2>,...]: TUI;
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Begin
< TeJNO IMpoUeayphl>;
End;

Jlnst BBI30Ba MpoLeAypsl U3 OCHOBHOHM MPOrpaMMBI MM APYToil HOANPOTpaMMEI CIELyeT 3alHcaTh ONEepaTop, COCTOSMIMN U3
HUMEHH NPOLEAYpHl U CIIUCKa (PaKTUUECKHX MapaMeTpoB, KOTOPBIE JODKHBI COBIAATh 10 KOJMYECTBY M TUIY ¢ (opMajbHBIMU Mapa-

METPaMH MIPOLEAYPHI.
2) ®YHKIIUN:

INoanporpaMma-¢hyHKIHS TpeIHa3HAYEHA JUIS BBIYMCICHUS KaKoro-au0o mapamerpa. Y MOXIporpaMMbl-(GyHKIMH [[Ba OC-

HOBHBIX OTJIMYUA OT MPOUECAYPHI:

a) 3ar0JIOBOK COCTOMT U3 cioBa function, 3a KoToprIM ciemyeT uMs QYHKIHH, Jajiee B KPYTIIBIX CKOOKax - CIIUCOK (OpMAalTbHBIX
rapaMeTpoB, 3aTeM 4epe3 JIBOETOYME 3alMCBhIBACTCS THI (QYHKIMM - THII BO3BpallaeMoro napamerpa. @yHKIus MOXeT BO3BpallaTh

ITapaMeTpBI CIETYIOMINX THIIOB: JTI000TO MOPSIIKOBOTO, JIF0OOTO BEIIECTBEHHOTO, CTAHAAPTHOTO CTPOKOBOT'O ¥ CHMBOJIBHOTO.

0) B Tene GyHKIUH XOTsl ObI pa3 MMEHU (YHKIMH TOJDKHO OBITH IPUCBOCHO 3HAYEHHE.

Function < nms ¢pyHKnnm >[(< apryMeHTH >: < THIT apTyMEHTOB>):< THUI 3HaYCHHUS QyHKIHL>];

Var < nepemennas 1>[,< nepemeHHas 2>,...]: TUI;
Begin

<rteno GyHKIHUKI>;

<ums QyHKIUK>:=<BBIpa)KCHNE 3HAUCHHE (YHKIINI>;
End;

IIpumeps! pemiennii 3axau.

1. ITpumep npozpammel ¢ coz0anuem Qyuxkyuu onsa evruucienusn pakmopuana.(gpaxmopuan uucia n obosnavaemes nl=1%*2*3* ..

m.e. npoussedenue ecex uucen om 1 0o n)
program f1;
uses crt;

var a:integer;

Function Factorial (N:Byte) :Longint; // onpemnenenue QyHKLMU

Var
Fact:longint;
I:byte;
Begin
Fact:=n;
For i:=n-1 downto 2 do
Fact:=fact*i;

Factorial:=fact; //vMenn GyHKLUUM OBS3aTesibHO MNPUCBaMBAEM 3HAUEHUE,
End;
begin
write ('BBeguTe umcio:');
readln (a) ;
writeln ('dakTopman Bamero umcia pasBeH ',Factorial(a));
end.

IIpumep 3amycka nporpaMmsi:
BBeguTe umciio:3

@aKTOpMaH Baler'o 4dMcila paBeH 6

2. Boiuucaums naowiadb npou3B01bHO20
yemuipexyzoibHuKa, y KOmopozo 3a0ambl

B 3HaueHuAa uemplpex CMOPOH U OUALOHATIU.
/Ina pewenus 3adauu Heod6xoo0umo pazoumsp
yemulpexyzonbHUK HA 08d MPEY2OJIbHUKA U
ébluuUCIUMD UX HAowlaou no ¢opmyne
I'epona.

Bapuant 1. Hcnonvzosanue npoyedypsi Oe3 napamempos.
Program Squarel;

C

KOTOpOe OHa OyImeT BO3BpallaTh

Var AB, BC, CD, DA, DB, a, b, ¢, p, s, S1, S2: Real; // obbaBjenue 1TJOBAJILHEIX I€PEMEHHBIX

Procedure geron; // omnpenesenue npolenyps 6e3 NapamMeTpoB
Begin // a, b, ¢ - Texkyure CTOPOHH TPEeyTOJIbHUKA, P — TEKyWUA [NOJyHNepUMeTp
p:= (atb+c)/2; // BHUMCIIEHME IOJIyIepUMETPa

s:= sqgrt(p* (p—a)* (p-b)*(p-c)); // BHUMCJIEHME IJIOWANM M €& 3anmch B IJIOBAJIbHYK NEePEMEHHYID S



End;

Begin
Writeln (‘BBemuTe myuuHel CcTOpoH AB, BC, CD, DA, DB');
ReadLn (AB, BC, CD, DA, DB);

a:= AB; b:=DB; c:=DA; // TexyuwyMMM CTAHOBSATCS CTOPOHE MEPBOTO TPEeyTOJIbHUKA

geron; // BHBOB MNpolLenypb 0e3 [NapaMeTpoB i [NepPBOTO TpeyIroJibHUKA

Sl:=s; // coxpaHeHMe B INepeMeHHyKn S1 3HaueHMda JIoWanM [EepBOTO TPeyIoJibHUKA

a:= BC; b:=CD; c:=DB; // TeKywyMMM CTAHOBSATCH CTOPOHE BTOPOI'O TPEeyTOJIbHUKA

geron; // BHBOB MNpolenyph 0e3 NapaMeTpOB IUIS BTOPOTO TPeyIoJibHUKA

S2:=s; // coxpaHeHMe B IEepPEeMeHHYI S2 BHAUEeHMd [JIOWANM BTOPOTO TPEeyIoJibHUKA

WriteLn (‘nomans paBHa:’, S1+S2:5:2) // BHBOI pes3yibTHPyOWENR [JIOmany Ha >KpaH B dopmare 5 3HAKOB

//nom umMcyio ¥ 2 3Haka [noa OpoOHYK UYacTb
End.

Bapuant 2. Hcnonvzosanue npoyedypul 6e3 napamempos. (6ce mo dice camoe, HO NEPEMEHHAs CO 3HAYEHUEM NOTYNePUMempa seisiem-
€51 IOKAIbHOUL OJis1 npoyedypol)

Program Square2;

Var AB, BC, CD, DA, DB, a, b, ¢, s, S1, S2: Real;

Procedure geron;

Var p:Real;

Begin

p:= (atb+c)/2;

s:= sqgrt (p* (p-a)* (p-b) * (p-c));
End;
Begin

WritelLn (‘BBemuTe mjuHel cTOpoH AB, BC, CD, DA, DB');
ReadLn (AB, BC, CD, DA, DB);
a:= AB; b:=DB; c:=DA;

geron; Sl:=s;

a:= BC; b:=CD; c:=DB;

geron; S2:=s;

WriteLn (‘lMnomans paBHa:’, S1+S2:5:2)
End.

AB, BC, CD, DA, DB, a, b, c, s, S1, S2 — rino6anbHbie IEpEeMEHHEIE;
p — ToKanbHas IEpEeMEeHHasl.

Bapuant 3. Hcnonvzosanue npoyedypsi ¢ napamempamu.
Program Square3;
Var AB, BC, CD, DA, DB, s, Sl1, S2: Real;

Procedure geron (a, b, c: real); // ompemejeHue MNpolLenyps C NapaMeTrpamu a, b, C
Var p:Real;
Begin
p:= (atb+c)/2;
s:= sqgrt (p* (p-a) * (p-b) * (p-c)); // s Bce ewme ryoBajbHasa [EepPeMeHHAas, KOTOPOM MNPMCBAMBAETCS 3HAUEHUE
// B Tejie NpoLenypH
End;
Begin

Writeln ('BBemuTe mymuel CcTOpOH AB, BC, CD, DA, DB');
ReadLn (AB, BC, CD, DA, DB);

geron (AB, DB, DA); // BHS3OB NPOLENypPH C NapaMeTpaMu IJIsS [NEePBOTO TPEYTOJIbHMKA C HYXHEMU CTOPOHAMM
Sl:=s; // coxpaHeHMe B MNepeMeHHyHn S1 3HAauUeHMs IJioWany NepBOTO TPeyIroJibHUKA
geron (BC, CD, DB); // BHS30B NOPOLENypPH C NapaMeTpaMu IJIs BTOPOTO TPEYTOJIbHMKA C HYXHEIMM CTOPOHAMM
S2:=s; // COxpaHeHMe B IepeMeHHy S2 3HaYeHMs IIomany BTOPOT'O TPeyI'OJIbHMKA
Writeln ('Ilnowmans paBHa:', S1+S2:5:2);

End.

a, b, c — popmanbHbIe MapamMeTphl (MCIOIB3YIOTCS B ONPEIeNICHUH (DYHKINH ).
AB, BC, CD, DA, DB — ¢axtnueckne mapameTps! (IIOICTaBISIOTCS BO BpeMS BBI30Ba (DYHKINH);

Bapmuanrt 4. Zcnonvzosanue npoyedypul ¢ 6036paujenuem 3HAYeHU.
Program Squared;
Var AB, BC, CD, DA, DB, S1, S2: Real;

Procedure geron (a, b, c: real; Var s:Real); //omnpemejeHue mnpoLenypel C napamerpamu a, b, C, s,
//npuyeM s — BO3BpAallaeMBl apamMeTp
Var p:Real;
Begin
p:= (atb+tc)/2; s:= sqrt(p*(p-a)* (p-b)*(p-c));
End;
Begin

Writeln (‘BBemuTe mjuHel CcTOpoH AB, BC, CD, DA, DB');
ReadLn (AB, BC, CD, DA, DB);

geron (AB, DB, DA, Sl); // BHB30B HNpOLenyph C lapaMeTpaMy OJis [IePBOTO TPEYITOJIbHUKA C HYXHBIMMI
//croponammu, B Sl coxpaHseTCcsS 3HadeHME IUIomAanM II€PBOTO TPEeyTOJIbHMKA
geron (BC, CD, DB, S2); // BHB30B NpOLEnyph C lapaMeTpamMy OJis BTOPOT'O TPEYTOJIbHMKA C HYXHBIMM

//cTopoHaMmu, B Sl coxpaHSeTCs BHAUeHMe IJIolany BTOPOTO TpeyIroJibHMKA
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WritelLn (‘lnomans paBHa:’, S1+S2:5:2)
End.

Bapuant 5. Hcnoavzosanue gpynuxyuu.

Program Squareb5;

Var AB, BC, CD, DA, DB, S: Real;

Function geron (a, b, c: Real): Real; // omnpernejeHue GyHKUMM C [HapaMeTpaMmu a,
//ByneT BO3BpallaTh 3BHAUEHME I[LJIOWALOU TUIA

b, ¢, cama obyHKUMUSA
real

Var p:Real;
Begin
p:= (atb+c)/2;
geron:= sqgrt (p* (p-a) * (p-b) * (p-c)); // nepeMmeHHOM C MMeHeM OGYHKLMM NPMCBAMBAEM 3HAUEHUE,
//xoTopoe oHa OymeT BO3BpAaWlATH
End;
Begin

Writeln (‘BBemuTe mjuHel cTOpoH AB, BC, CD, DA, DB');
ReadlLn (AB, BC, CD, DA, DB);

S:= geron (AB, DB, DA) + geron (BC, CD, DB); // B S coxpaHgeM CyMMy IUIOWAnel OBYX TPeyIOJibHUKOB

WritelLn (‘lnowans paBHa:’', S3)
End.

OBA3ATE/IbHAA 3AAAYA

HanuwuTe npoueaypy-3acTaBKy K Nporpammam B BUAE
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* Mporpamma *
* <Ha3BaHMWe NporpammbI> *
* ABTOp: <®NO> *
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3acTaBKa 40/1KHA BbIBOAUTLCA B Ha4ae BCEX NPOrpamm, KoTopblie Bbl 6y,a,eTe COaBaTb.

Cnucok 3aga4 (B Ka)XXJJ0i Hy>HO CO3/1aTh IPOLENYPY HIH (HYHKIIHIO)

2a-b-sinc
1. JMausl neiicteutenbHble uncna s, t. [omyuants:  f(t,-2s,1.17)+f(2.2,t,s-t), rnef(a,b,c)= ﬁ
+IC
2a+b+sinc
2. Jlanbl geiicTBuTenbHbIe uncna s, t. [Monyuuts:  £(2t,38,5)+f(1,-t,s+1t), rmef(a, b,c)= ?
D-C
a+2b+Inc
3. Jlansl geiicTBuTeNbHBIE yncna s, t. Homyants:  f(t,s+t,-7)+1(3,s-t,0.5s), rnef(a,b,c)=——
a+c
a’+b’
4. Jlansl eficteutenbubie uncia s, t. lMomyants: g(1/2,8) + g(t,8) - g(2s-1,st), raegla, b)=— >
a”+2ab+3b"+4
a’+b’

5. Jlanbl neiicTBuTENbHBIE YKCha S, t. [Tomyunts: g(1/3,s+t) + g(t,s) - g(2s,st), roeg(a, b) =

max(a, a+b) +max (a,b+c)
1+ max (a+bc,1,15)

6. Jlanbl gelicTBUTEBHBIE YHCTA &, b, ¢. [lomyduTs:

max(a, a*b) + max (c, b/c)
8+ max (c+ba, 3.25)
min(c,a-b)-min (b,a+2c)
100—min(a +c, 2b)

7. JlaHbBI neHCTBUTENBHBIC YHCIIA A, b, ¢. [10IyuuTh:

8. JlaHbl IeiicTBUTENBHBIC YUCIA a, b, ¢. [Tomy4unTh:

9. anbl AelicTBUTENBHBIE YKCa a, b. [TosyanTs:  u=min (a,b), v=min (ab, a+b), f= min (u+V2,3.14)

a’+3ab+4b’ -5

N . . . 2
10. JlaHbl feHcTBUTENbHBIE YKCIA &, b, ¢. [lomyunts:  u=min (a,b,c), v=min (abc, a+b+c), f= min (u>+v ,u*v)

11. JlaHbl felicTBUTENLHEIE YHCa a, b, . [Tonmyuuts:  u=min (a,b,c), v=min (2a+2b+2c, a*b+c), f=min (u>+v , u+v)
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12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22.

Hanummre ¢ynkiuo Bo3BeaeHus B crenenb no gopmyne: a" = Exp(Ln(a)*n). Mcnonp3yiite ee B nmporpamme jisi BO3BEICHHS B
HYKHYIO CTEHIEHb BBEJICHHOTO C KIIaBUATypHI YUCIIA.

Jano HatypansHoe umcno n. Cpeau gucen 1, 2, 3, ..., n HaifTu Bce Te, KOTOPbIE MOXKHO MPEACTAaBUTh B BUJE CyMM KBaJpaTOB ABYX
HaTypanbHBIX yrces. OMpeAeInTs MPoueaypy, MO3BOIAIONIYIO PACIIO3HABATh ITOJIHBIE KBAIPATHL.

Hanumute nporpaMMy noucka MakCUMajdbHOT'O U3 YETBIPEX YHCEN C UCIIOJIb30BaHUEM HOANPOrpaMMBbl IOUCKA OOJIBILETro U3 IBYX.
Hano gucno n. Berauciure cymmy: 1!+ 2! + 3! + ... +n!, co3maB QpyHKIIHIO BEIYHACICHUS (paKTOpHAIa YHACIHA.

Co3zpnaiite nporpaMmy Juis OACYETa YHCIIA YETHBIX [U(P, UCTIOIB3YEMBIX B 3aITUCH BBEJCHHOTO Yncia M.

Co3spaiite nmporpaMmy I HOACYETa YHUCIIA HEUETHBIX IN(P, HCIOIB3yEMBIX B 3aIIMCH BBEACHHOTO dyncia M.

Co3zpnaiite nmporpaMMy BBIYHCIICHNSI CYMMBI TPEX3HAYHBIX YUCE, B IECATHYHOM 3aIIMCH KOTOPBIX HET YETHBIX LUPD.

Co3snaiite mporpaMMy BBIYHCICHNS CyMMBI TPEX3HAUHBIX YUCEIN, B IECATUYHOH 3aIIMCH KOTOPHIX HET HEUCTHBIX IU(P.

BrruucnuTe miomaab NpaBHIBHOTO HIECTUYTOJBHUKA CO CTOPOHOH a, MCHOJB3Ys MOANPOrpaMMYy BBIUHCICHMS IUIOLIATU Tpe-
yTOJbHUKA.

CocraBuTh IPOrpamMMy, ONPEACISIONIYI0, B KAKOM M3 JaHHBIX IBYX 4ucel Oonblne nudp (co3maTh MOANPOrpaMMy Uil BEIYHCIIE-
HUS KOJI-Ba QP B TUCIE).

JlaHo HaTypasbHOE YUCIIO /1. BRIACHUTH, MOKHO JIM MPEJCTABUTH €TO B BUJIC POM3BEICHUS TPEX MOCIICI0BATEIBHBIX HATYPATBHBIX
gmcen (caenath GYHKIUIO OIS TaHHBIX Ieneit).
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IIpakTnuyeckas padora Ne 6
Tema: «OgHOMEpHBIE MACCHBBI»

MaccuB 3T0 yHnopsi0ueHHasi COBOKYITHOCTh KOHEUHOI'O YMCNa JAaHHBIX OAHOro Tuma. IIpocreifmum npumepoM MaccuBa Mo-
XKET CIYXWTh JIMHEeHHas Tabnua. 3HadueHus, oOpa3yrolye JMHEHHYI0 TaONuIy, SBISIFOTCS 3JIEMEHTaMH MacCHBa, a UX MOPSIKOBBIC
HOMepa B TaOJIuIle Ha3bIBAIOTCS MHJAEKCAaMH. MOXXHO CKa3aTh, YTO OJHOMEPHBIH MacCHB COOTBETCTBYET MOHSATHIO BekTopa. VHnekc
OTIPEICTISIET MOJIOKEHHUE HIIEMEHTA MaCCHBa OTHOCHTEIBHO €ro Hadasa.

Obwas popma onucanus nepemeHHOU:
Var <ums>: Array [<rtun-uxaexkco>] of<rum-ajnemMeHTOB>
Ecmu MaccuB ncmosnp3yeTcsl B KadecTBE BO3BPAIIaeMOro MapaMeTpa B IpoLeaype, TO HeoOXOANMO €ro ONHMCaTh ¢ OMOIIBI0
pasnena type:

type <uMs THITa>=array[<cricoK WHICSKCHBIX TUIIOB>] of <THI KOMITOHEHT>;
var <uJeHTH()UKATOp MaCCUBA> : <HMs THIIA™>;

Br16op oTAEIpHOM KOMITIOHEHTH OTHOMEPHOTO MacCHBa OCYIIESCTBIISIETCS yKa3aHHEM HUICHTU(UKATOPAa MAaCCHBA, 32 KOTOPHIM
B KBaJpaTHBIX CKOOKaX CJICAYCT MHICKCHOC BhIpakeHUE. MHICKCHOE BBHIPAKCHHE JOJDKHO JaBaTh 3HAYCHUS, JICKAIIKE B AHAIA30HE,
OTIpe/IeIIIEMOM THUIIOM HHJCKCA.
Hampumep: M[1],M[2],...,M[N].

Jlyist opraHu3anyy aBTOMaTHYECKOTO BBOJA 3HAUCHHH CIIeIyeT BOCIOIb30BaThes (yHkiuen 6udanorekn CRT Random. Dta
(yHKIOHS BO3BpAIIaeT cirydaifHoe Juciio 3 aumamnasoHa ot 0 mo n-1. J[is aToro Heo6X0AMMO B OCHOBHOM IPOTpaMMe HHUIHATII3HPO-
BaTh JaTYWK CIOy4ailHbIX yncen koManaoi Randomize.

®opwmar Be3oBa QyHKIMH Random:

Random (m), rie m — 3HaueHue, yka3pIBalollee Ha MPaByIo IPAHUILY AUANIa30HA BBIIABAEMBIX 3HAUCHUH.

Hamnpumep: cozganue MaccuBa pazMepHocTbio 10, uncinamu u3 auanasosa ot 0 10 9.

Program Vector Full;

uses crt;

Const n=10;

Type vector = array [l..n] of Integer;
Var v : vector;

i : integer;

Procedure Enter (Var vect: vector);
Var i: Integer;
Begin
For i:=1 to n do
vect[i] :=Random (10) ;
End;
Begin
Randomize;
Enter (v);
for i:=1 to 10 do
write(v[i]:3);
End.

IIpumep pemenus 3axa4u
Hatimu maxcumanvnoe yucio 6 maccuse.
program maximum;
uses crt;
Var
atarray [1..10] of integer;
i: byte;
m: integer;

begin

randomize;
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for i:=1 to 10 do
begin
ali] :=random(10) ;
write(al[i]l:3);
end;
writeln;
m:=al[l];
for i:=2 to 10 do
if a[i]>m then m:=ali];

writeln ('maximum = ', m);

end.

P NN R LD =

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.
22.
23.

A=

Cnucok 3aga4
Yacts 1

Jan maccuB u3 n urcen. OnpeaennTh KOJINIECTBO HEUSTHBIX YHCEN B MACCUBE.
Jlan maccuB u3 n yucen. OnpeaenuTs KOJIUUYECTBO YUCEI, KPATHBIX 3 U HEKPATHBIX 5.
Jan MaccuB u3 n uncen. Haiitu Te 31eMeHTBI MaccHBa, KOTOPBIE SBIAIOTCS yJBOCHHBIMU HEYETHBIMHU YHCIAMH.
Jan maccuB u3 n uncen. HaliTu Te sJeMeHTHI MaccHBa, KOTOpbIE MPH JIeJICHUH Ha 7 JaroT ocTtaTok 1,2 umm 5.
Jan maccuB u3 n gmcen. [Tomyduts cyMMy 3JIeMEHTOB MaccHBa, KOTOPBIC KPaTHBI 5.
Jlan maccuB u3 n yucedl. I1odyduTs cymMMy 3JIEMEHTOB MacCHBa, KOTOPbIE HEUETHBI M OTPUIIATENIBHEI.
Jlan maccuB u3 n ymcen. Haiitn KonudecTBO B CyMMY TeX WIEHOB IIOCIIEI0BATEIBHOCTH, KOTOPBIE NEIIITCS HA 5 U HE IeNATcs Ha 7.
Jlan MaccuB eHCTBUTENBHBIX YHCeN, pa3MepHOCTh koToporo < 100. ITogcunraTh, CKOJBKO B HEM OTPHULATEIBHBIX, TOJI0KUTEIIb-
HBIX ¥ HYJIEBBIX JIEMEHTOB.
Jlan MaccuB M3 n IENIBIX YUCEN U Liejble yucia p, q (p>q>0). B maccuBe 3aMeHUTH HYJISIMH JIEMEHTBI, MOIyJIb KOTOPBIX NPH JieNie-
HHH Ha p 1aET B OCTATKE (.
JlaH MaccHB U3 n IEJIBIX YUCEN U Lienoe yucio p. [loayduts cymMmy 2JIeMEHTOB MacCUBa, KPaTHBIX P.
Jan maccuB u3 n ymcen. [TomydnuTh yIBOSHHYIO CyMMY BCEX €TO IOJIOKUTEIbHBIX SJIEMEHTOB.
Jlan maccuB u3 n yncen. Bee oTpunarensHble yrcia yBeauduTs Ha 0.5, a Bce HeoTpunareiabHbie Ha 0.1.
Jlan MaccuB U3 n ymceln. B rmocienoBaTensHOCTH BCe 3JIEMEHTHI, MEHbIIE 2, 3aMEHUTh HYJISIMH.
Jan maccuB u3 n uncen. [Tony4uts cymMMy 3J1eMEHTOB, MPUHAAIEKAIUX OTPE3KyY [3,7], a TakKe YUCIIO TAKKX DIIEMEHTOB.
Jlan MaccuB M3 n IEHCTBUTENBHBIX YHcel. B mocienoBarenbHOCTH Bce HEOTPHUIATENILHBIE SJIEMEHTHI, HE IPUHAJIEKAINEe OTPE3KY
[1,3], 3amenuts Ha 1. Kpome Toro, moixyduTh YMCIIO OTPHUIATENBHBIX 3JIEMEHTOB M YHCJIO AJIEMEHTOB, MPUHAAJIEKAIINX OTPE3KY
[1,3].
Jan maccuB u3 n ynced. I[odyduTs cyMMy HOJOKUTENBHBIX M YUCIIO OTPUIATEIbHBIX JIEMEHTOB MTOCIIEI0BATEIHOCTH.
Jan maccuB m3 n umcen. 3aMEHHUTH Bce, OOJbIINE 7, 3JIEMEHTHI MOCIIEA0BATEIILHOCTH YUCIOM 7. BBIMUCINTD KOJMYECTBO TaKMX
JJIEMEHTOB.
Jan mMaccuB u3 n umcen u yncio A. Ecnm B 1ocinegoBaTenbHOCTH €CTh XOTS OBl OJIMH 3JIEMEHT, PaBHBIA A, TO MOJIYYUTh CYMMY
BCEX JIEMEHTOB, CIEAYIOUINX 3a MEPBBIM TaKUM 3JIEMEHTOM.
Jan maccuB n3 n yncen. [TonydnuTts Apyroi MaccuB, KOTOPBIH OTJIMYAECTCS OT HCXOJHOTO TE€M, YTO BCE HEUETHBIEC JIEMEHTHI YABOEC-
HBI.
Jan MaccuB u3 n uncen U uucno A. OnpeaenuTs, KakiuM 10 cU€Ty UAET B MOCIEN0BATEIBHOCTH MIEMEHT, paBHbINA A. Ecnu takoro

3JIEMEHTA HET, TO OTBETOM HOJDKHO OBITEH unciio 0.

Jan maccuB u3 n uncen. [Tomyunts (21-23):
max (Ai,...,An); min (Aj,...,Ap);

max (A, A4, ...); min (A4, As,...);

min (Az, Ag4,...) + max (A1, As, ...);

Yacrs 2
Jan mMaccuB u3 n unces. HaiiTu HauMeHblliee U3 YETHBIX YHCENl MACCHUBA.
Jan maccuB u3 n yncen. Haiitu HanOoIbIee U3 HEUYETHRIX YHCET MACCHBA.
Jan maccuB U3 n 9ncel. BEISICHUTH, IMEIOTCS JIM B TIOCIIEA0BATEIFHOCTH 1BA HAYIINX ITOAPSA HYJICBBIX JJIEMEHTA.
Jan maccuB U3 n uncesn. BBIICHUTB, KAKOE YMCIIO BCTPEUAETCS B MAacCHBE paHbIIe — MOJOXKHUTEIbHOE WU OTpHLlaTesabHoe. Ecnu
BCE DJIEMEHTHI MaCCUBa PABHBI HYJIIO, TO COOOIIUTH 00 3TOM.
Jan maccuB u3 n uncen. HaiiTu HoMep mepBOro 4€THOTO 3JIEMEHTa MAacCHUBa; €CIU YETHBIX 3JIEMEHTOB HET, TO OTBETOM JOJKHO
OBITH umcio 0.
Jan maccuB u3 n yucesn. Haiftu Homep mociiefHero HeY€THOTO JeMEHTa MOCIeA0BaTEeNbHOCTH; €CIIU HEYETHBIX AJIEMEHTOB HET, TO
OTBETOM JOJDKHO OBITH yrcio 0.
19



10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

Jlan maccuB u3 n yucen. BeuucauTh Npou3BeieHUE 3JIEMEHTOB B MacCUBE JI0 EPBOTO OTPULIATEIBHOTO.

JlaH MaccuB U3 n yKceN. BeraucanTe cyMMy 3J1EMEHTOB B MacCHBE IOCIIE TIEPBOTO OTPUIATEIHHOTO.

Jlan MaccuB U3 n yucel. BEIUUCIUTH IPOU3BEACHUE PIEMEHTOB MacCUBa 10 IEPBOTO HYJIA.

JlaH MaccuB U3 n 4KceNl. BrnucauTe cyMMy 3J1€MEHTOB TIOCIIE IEPBOTO HYJIS.

Jan maccuB u3 n yucen 1 9ucio A. ITojacyuraTb KOJMYECTBO AIIEMEHTOB, OOJBIINX A.

Jan MaccuB u3 n yncesn. COCTaBUTh IPOrpaMMy AJISI BEIYHCICHHUSI CYMMBI 3JIEMEHTOB MacCHBa, MIMEIOIINX YETHBIC HHACKCHI.

Jan maccuB u3 n uucen. CoCTaBUTh NPOrpaMMy Ul BBIYUCIICHHS NPOU3BEICHUS DJIEMEHTOB MAaCCUBA, UMEIOIIUX HEUYETHBIC MH-
JIEKCBI.

Hanbr maccuB (A1, Ao, ..., Ai7). [lomyunts HOBEII MaccuB, cocrosmtwii u3 (14-16):
A11, A12, ceey A17, Al, Az, . Alo;

A11, A12, ceesy A17, Alo, A9, ceesy Al;

A], A3, ceey A17, Az, A4, ceey Aje.

Jan maccuB u3 n yrcen. CocTaBUTh MPOrpaMMy ISl HAXOXKICHHS CpeHeapru(pMETHIECKOTO JIEMECHTOB MacCHBa.
Jan maccuB u3 n yrcel. Bee yeTHBIC SIeMEHTH YMHOKHTE Ha 3, a K HEYETHBIM IPHOaBUTS 2.

JlaH MaccHB M3 n YKcea ¥ YUCIo A. 3aMEHHUTDH BCe DIIEMEHTHI, Aesinecs Ha A 0e3 octaTka, Ha -11.

Jlan maccuB U3 n uncen. HallTu MUHUMAaIbHBIN 3JIEMEHT U BBIUECTh €r0 U3 BCEX OCTaJIbHBIX JIEMEHTOB MacCHBA.
Jan maccuB u3 n uncen. [ToMeHATh B MacCHBE MeCTaMU HAaUOOJNBITHH M HANMEHBITHI 2JICMCHTEHI.

Jlan MaccuB u3 n uncell. [IoMeHATh B MaCCUBE MECTaMH HAaUOOJIBIITHUN U TTOCJICTHUH 3JICMEHTHI.

I[aH MaccuB U3 n yncell. [IoMeHATh B MacCHBE MeCTaMH HAMMCHBIIIUN U HepBBIﬁ OJICMCHTBI.
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IIpakTnuyeckas padora Ne 7
Tema: «CTpPOKOBBIIl THI JAHHBIX)

Tun-cTpoka — Mocie0BaTeIbHOCTh CUMBOJIOB MTPOU3BOIBHOM ATUHBI (110 255). CTpOKy MOXKHO paccMaTpUBaTh KaK MacCHB
CHMBOJIOB, OJTHAKO B CBSI3U C ITUPOKHM HCIOIH30BAHUEM CTPOK W HEKOTOPBIMU OCOOCHHOCTSIMU IO CPaBHEHHIO CO CTAaHAApPTHBIMU Mac-
CHBaMU OHHU BBIJIEJICHBI B OTJICIbHBIN TUN 1aHHBIX.

VY Tuma-CTpOKH B KBaIpaTHBIX CKOOKaxX MOXeT OBITh yKa3zaH ero pasmep (ot 1 mo 255). Ecim pa3mep CTpokH HE yKa3zaH, OH
CUUTAETCs paBHBIM 255, HanpuMep:

Var
Str: string[80]; {ob6waBneHme crpokm c nyumHOM 80}
MaxStr: string; {oObaBieHMe CTPOKM C OJMHOM 255}
Const
January: string[10]='fuBapp’; {oOBABJIEHME MMEHOBAHHOM KOHCTAHTBI CO 3HaueHreM ‘SuBapb’ }

K 1r000My 371€MEHTY CTPOKH MOKHO OOPaTHTHCS KaK K JIEMEHTY MacCUBa, HAIIPUMED:
Var str: string;
begin
str:="Hello, world’;
writeln(str[5]); // Ha skKpaHe noaBuTCH OyKBa O, T.K. OHA — MATHI CMMBOJI B CTPOKE

end.

IIpouenypsl 1 pyHKUHN 00PAGOTKHU CTPOKOBBIX NePEeMEHHBIX.

Length(S: String): Integer; - pyHKIMs OnpeeneHus JIHHBI CTPOKOBOTO BBIPAYKECHUSL.
Ipumep ucnonvzosanus 6 npoepamme:

Var

S: String;
begin

Readln (S);

Writeln(' " ', S, " " ");

Writeln ('mmmuua cTtpoxu = ', Length(S));
end.

Copy(S: String; Index: Integer; Count: Integer): String; — byHKIMS BBIAETECHUS TOJCTPOKH U3 CTPOKH (M3 CTPOKH S HaUMHAS
¢ seMenTa ¢ HomepoM Index xomupyeTcst KoI-Bo 37eMeHTOB, paBHoe Count).

Tpumep ucnonvzoganus 6 npoepamme:
Var S: String;
begin
S := 'ABCDEF';
S := Copy(S, 2, 3); { B pesynbTaTre S OyneT paBHO 'BCD' }
end.

Concat(sl [, s2,..., sn]: String): String; - pyHKIMs CKIEHKN CTPOK; aHAJOTHYHO OMEPAIUU «+» - TIOCIEA0BATEIHHOE COCIH-
HEHHE CTPOK.
[Ipumep ucnonvzosanus 6 npoepamme:

Var

S: String;
begin

S := Concat('ABC', 'DEF'); { B pesynbTare S OynmeT paBHO 'ABCDEF' }
end.

Delete(Var S: String; Index: Integer; Count: Integer); - mporeaypa yaaideHus MOACTPOKH U3 CTPOKH (M3 CTPOKU S yaamseTcs
Count 31eMEeHTOB, HAYUHAs C dJeMeHTa ¢ HoMepoMm Index).

Ilpumep ucnonvzosanus 6 npocpamme:
Var
s: string;
begin
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s := 'Honest Abe Lincoln';

Delete (s, 8,4);

Writeln(s); { B pesynbTarTe BuBemeTcsa 'Honest Lincoln' }
end.

Insert(Word1: String; Var Word2: String; Index: Integer); - mporienypa BctaBku B ctpoky Word2 nonctpoku Wordl ¢ mo-
sunun Index.
Ipumep ucnoavsosanust 6 npocpamme:

Var

S: String;
begin

S := 'Honest Lincoln';

Insert('Rbe ', S, 8); { B pesynbTaTe S OymeT pPaBHO 'Honest Abe Lincoln' }
end.

Pos(Substr: String; S: String): Byte; - yHKIus onpeencHus MO3UIMU MOJICTPOKH B CTPOKE (BO3BpAIllacT HOMEP JJICMCHTA B
CTpOKE S, ¢ KOTOPOTO HAYWHAETCS MOACTPOKa Substr);

Ilpumep ucnonvzoeanus 6 npocpamme:
Var S: String;

begin
S =" 123.5"';
while Pos(' ', S) > 0 do // moka B CTpoke S BCTpedyaeTcsa MNpobel
S[Pos(" ', S)] :="'0"; // BaMeHATbL ero HYyJIeM

end.

IIpumepsl penieHnii 3axa4
1. Obvedunenue 08yx cmpokx.
Program assign;

Var

Str, strl,str2: string([80];
Begin

Strl:=’Turbo’;

Str2:='Pascal’;

Str:=strl+str2;

Writeln (str);
End.

Cnucok 3aaa4
Yacrs 1.

1. [laHa cTpoka, MOJCYMTATh CKOJBKO pa3 BcTpeyaeTcs OyKBa a.
2. BbIaenuTh CUMBOJIBI, 3aKIFOYEHHBIC B (PUTYPHBIC CKOOKH.
3. TloacumraTh HauOOIBIIEE YHACIO OYKB a, HAYIIUX HOAPSI B BBEICHHOH ITOCIIEI0BATEIFHOCTH CHMBOJIOB.
4. VYnmanuTh CHMBOIIBL, 3aKITI0UEHHBIE B (PUTYPHBIE CKOOKH.
5. Jlana ctpoka. [TomcunTath, CKOJIBKO pa3 cpelyd BBEACHHBIX CHUMBOJIOB BCTpevaeTcs Oykea b.
6. Jlana cTpoka, 3akaHunBaromascs Toukoi. [logcuntaTh, CKOJIBKO CIIOB B CTPOKE.
7. Jana cTpoka, comepikamias aHrIMHCKUI TekeT. HaliTi KoM4ecTBO CIIOB, HAYMHAIOIIMXCS ¢ OYKBHI b.
8. [ana ctpoka. [logcuurats, CKOJNBKO B Hell OYKB I, K, t.

o

Jana ctpoka. OnpenenuTh, CKOJIBKO B HE CHMBOJIOB *

,_
e

I[aHa CTpOKa, coaepKkamiasd TEKCT. Haiitn JJIMHY CaMOIr'0 KOPOTKOr'o CJI0Ba U CaMOT'0 AJIMHHOT'O CJIOBA.

—
—

. JIaHa CTpOKa CUMBOJIOB, CPEAN KOTOPBIX €CTh ABOCTOYMEC. Onpeﬂenmb, CKOJIBKO CUMBOJIOB €EMY ITPEAINICCTBYCT.

,_
N

I[aHa CTpOKa, coaepKamiad TeKCT, 3aKquHBanmHﬁCH TOouKol. BriBecTH Ha 9KpaH CJIOBa, COACPIKAIINEC TPU 6yKBLI.

—
w

. y)IaJ'II/ITB rpyniry CUMBOJIOB, paCIIOJIOKCHHBIX MEXITY KPYTJIBIMU CKOOKaMu BKJIIOYasi CAMHU CKOOKH.

,_
&

Ecmu B 3aﬂaHHbII7[ TCKCT BXOOUT KaxXaas u3 6yKB CJIoBa key, TOTrAa Hare4aTaTh ye€s, MHAa4u€ no.

—_
W

. Hamewarats 3amaHHBIi TEKCT, YAAJINB U3 HETO JIUIITHUE IPOOEIIBL, T.€. U3 HECKOIBKUX MOAPS HAYIIHUX IMPOOEIIOB OCTABUTH TOJIBKO
OJIUH.
16. Jlormueckoi mepeMeHHOH b MPUCBONUTH 3HAUCHHUE true, eciii MEeXAy JUTepaMH 'a' ¥ 'Z' HeT UHBIX CHMBOJIOB, KPOME CTPOYHBIX Jia-
THHCKUX OyKB, U 3HaueHHe false nnaue.
17. Hana ctpoka. [Tomcuurath CKOIBKO pa3 CPeld CHMBOJIOB BCTPEYAETCS CUMBOJI «+» U CKOJIBKO Pa3 CUMBOJT ).
18. Hana ctpoka. [ToncunraTs ob1iee YUCII0 BXOXKIACHUH CUMBOJIOB +, — U * B CTPOKY.

19. Jlana cTpoka, 3aMEHUTh B HEll BCe BOCKITUIIATENLHBIC 3HAKH TOYKAMH.
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20.
21.
22.
23.
24.

25.

A AR R o

10.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

22.
23.
24.

Jana cTpoka, 3aMEHUTh B HEH KaXIyl0 TOUKY MHOTOTOUYHEM.

Jana ctpoka. [IpeoOpa3oBaTth ee, yIanuB KaKIbI CHMBOJ «*)» U TIOBTOPUB KAXKIBIH CUMBOJI, OTIIUIHBIN OT «*».

Jana ctpoka, cpei CUMBOJIOB KOTOPOH ecTh ABoeToure. [1oydnTh Bce CUMBOIIBI, PacIiOIOKEHHBIE 10 TIEPBOTO JBOECTOUHSI BKIIO-
YUTEIHHO.

JaHa cTpoka, cpenu CUMBOJIOB KOTOpOH ecTh ABoeToure. [[onyduTh BCce CUMBOJIBI, PACIOIOKEHHBIE TOCTE MEPBOTO JBOCTOUHS
BKITIOYHUTENBHO.

JaHa cTpoka, cpeau CUMBOJIOB KOTOpOH ecTh ABoeroune. [lonydnTh BCce CUMBOIIBI, PACHONOKEHHBIE MEXIY MEPBBIM U BTOPHIM
JIBOCTOUYMSAMH. ECM BTOPOTO ABOETOUHS HET, TO IOIYIUTh BCE CHMBOJIBI IIOCIIE TIEPBOTO ABOCTOYUHS.

Jana ctpoka. [Togcuurats HaHOOBIIEE KOTMYSCTBO UAYIIMX MOAPST IPOOEIIOB.

Yacrtb 2.
Hana ctpoka. ['pymmsl CHMBOJIOB, pa3aenéHHbIX mpoderaMu (0ZHUM WM HECKOJIBKAMH) U HE COJEPKAIIUM IIPOOETIOB BHYTPH ce0s
OyneM Ha3bIBaTh cioBamMu. 3ananus (1-9):

nan

MOACYNTATH KOJINIECTBO OyKB "a" B OCIIEIHEM CIIOBE JAHHOMU ITOCIIEI0BATEIbHOCTH.

HAWTH KOJTUYECTBO CIIOB, HAUMHAKOIIUXCS ¢ OyKBBI "c".

HaWTH KOJIMYECTBO CJIOB, Y KOTOPBIX MEPBBIH 1 MOCIEAHUH CHMBOJIBI COBIAIAIOT.

MOACYHUTATh KOJIMYECTBO CJIOB B JAHHOW IOCIIEI0BATEIBHOCTH.

npeoOpa3oBaTh JaHHYIO MOCIEA0BATENILHOCTD, 3aMEHSIs BCSIKOE BXOXKICHHUE clIoBa "9T0" Ha ciioBo "TO".
HaWTH AJIMHY CaMOTO KOPOTKOTO CIIOBA.

HaWTH AJIMHY CaMOTO JJIMHHOTO CJIOBA.

YIIAJIUTh BCE CHMBOJIBI, HE SBIISIIOLINECS OyKBaMH.

3aMCHUTH BCC MAJIbIC 6yKBLI OL[HOI/IMéHHLIMI/I OOJILLINMH.

[Jana crpoka. OnpenenuTb, CKOJIBKO pa3 BXOAUT B Hee rpymma Oyks abc.

[Jana ctpoka. [ToncunraTs, CKONBKO pa3IMYHBIX CHMBOJIOB BCTpedaeTcsl B Hell. BriBecTn MX Ha 3KpaH.

[ana ctpoka. Ilogcuntars caMyro JUIMHHYIO MOCTEI0BATENBHOCTD HOAPS UAYIIUX OYKB a.

Haiitu mocneanee camoe KOPOTKOE CIIOBO MPEITI0KEHHS.

Wmeercs cTpoka, cozieprxkalias OyKBbI JIATHHCKOTO ajidaBuTa u udpsl. BeiBecTH Ha 9KpaH JUIMHY HauOOJIbIIEH MOCIIe]0BaTeNbHO-
cTv u(p, UAYIINX TOAPSI.

Jan HaGop cIoB, pa3esIeHHbIX TOYKOH ¢ 3amsaToi (;). Habop 3akanuuBaetcst nBoetounem (:). OnpenenuTs, CKOJIbKO B HEM CIIOB,
3aKaHYMBAIOLINXCS OYKBOH a.

Haiftu nepBoe camoe KOPOTKOE CIIOBO IPEATIOKECHHUS.

[Jana cTpoka. YKkazaTb Te CJIOBa, KOTOPBIE CO/IEPXKAT XOTs OBl OJJHY OYKBY K.

B cTpoxe 3aMeHUTH Bce 1BOETOUNS (i) TOUKOH ¢ 3amsaToi (;). [logcunTaTh KOIMYECTBO 3aMEH.

B cTpoke ypannuTh CUMBOI «IBOETOUYHE» (i) ¥ MOACYUTATh KOJUIECTBO yJaJICHHBIX CHMBOJIOB.

B cTpoke Mex 1y clioBaMH BCTaBHTh BMECTO Npo0Oesia 3amaTyro U mpooe.

CocraBuTh NPOLENYPY, 3aMEHSIONIYI0O B UCXOJHOHW CTPOKE CHMBOJIOB BCE €IMHMIBI HYISIMH M BCE HYJIHM €AMHHUIAMH. 3aMeHa
JOJIKHA BBITIOJIHATHCS, HAYUHAA C SaﬂaHHOﬁ O3 CTPOKH.

Haiitu camoe JUIMHHOE CIIOBO B TIPEUIOKEHUH.

Haiitu nepBoe CUMMETPUYHOE CIIOBO B IIPEJIOKEHUU.

3aMEHUTH 3aJJaHHOE CJIOBO MPEIJIOKEHHS Ha JPYTO€e CIOBO.
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IpakTuyeckas padora Ne 8
Tema: «/IBymepHbie MaccuBbl. IlpeoOpasoBanne n nocrpoenne marpun. Marpudnas aaredpa»

JIByMepHbIe MacCHBBI SIBIISIIOTCS aHaJoraMd Marpuil. [IepBbIii MHJIEKC 3JIEeMEHTa JBYMEPHOI'O MaccHBa OINpPEAEIsieT HOMeEp
CTPOKH, a BTOPOH — HOMEp CToJOIa, Ha TIEpPECCUCHUH KOTOPBIX PACIONOXKeH deMeHT. CTPOKH ¥ CTOJIOIB HyMEpYIOTCS JTHOO OT equ-
HOTO 3apaHee yCTaHOBJICHHOI'O MUHHMMAaJIbHOTO 3Ha4YeHHUs! MHJEKCa, TMOO OT IPaHWYHOrO 3HAYEHUs, 3alaHHOTO OJHOBPEMEHHO C 00'b-
SIBICHUEM MAaCCHBa.
Onucanue JBYXMEPHOTO MaccuBa IPOU3BOAUTCS CIIETYIOLIMM 00pa3oM:
Const
N = PaHI' MaTpHUIE,;
Type
matr=array [1..N,1..N] of TUI _SJIEMEHTOB MaTPMLIE ;
Var

MMsa MaTpuiel @ matr;

Wnm no ynpoieHHoU cxeMe:
Var <ums Maccupa>: array [l.. KOJI-BO CTPOK, 1..KOJ-BO CTOJIOLOB] Of Tull 3JI€MEHTOB MAaCCUBa;
Jns1 3aaHus 3HaUeHUH ABYXMEPHOIO0 MaCCHUBa MOYKHO BOCIIOJIb30BaThCS MPOLIEAYPOU € UCIIOIb30BAHUEM IATUMKA CIIy4alHbIX

gricen (cM. ad. pad Neb).

Hampumep:

Program Array Full;

Const n=10;

Type mas = array [l..n, 1..n] of Integer;

Var m : mas;

Procedure Enter (Var tabl: mas);

Var i, j: Integer;

Begin
For i:= 1 to n do
For j:= 1 to n do
tabl[i, j]:=Random(10);
End;
Begin
Randomize;
Enter (m);
End.

C nomouibto mpouenyps! Enter ocyecTBisercs BBOA AByMEPHOIO MaccuBa pa3MepHOCTbIo 10x10 ciyyailHBIMU YMCIaMU U3
nuanazoHa ot 0 10 9. 3ajgaHue Auana3oHa 3HaYEHUH onpeensercs KoHcTauTol n=10.

IIpumeps! pemennii 3aqa4
[Ipumep mporpaMMbl BBOJA/BBIBOIa JBYMEPHOTO MacCHBa C MCIIOJIB30BAHNEM MPOLeaAyp (B OJHOM M3 MPOIEAYp UCIOIB3YETCs MpoIe-
nypa GotoXY, conepxammasics B mogyie CRT. [ToaTomy HE00X0IMMO ITpH UCTIONIB30BAHUH ATOH MPOLEAYPH! yKa3aTh UMl ONOIHMOTEKN

CRT B paznene onucanus 6udimorek Uses). JIoNOTHUTENHEHO MPOrpaMMa UIeT MaKCUMAaJIbHBINA DJIEMEHT B MacCHBE.
Program Mas example;

Uses Crt;

Const n=10;

Type mas = array [l..n, 1..n] of Integer; // oOBsABJISeM TMI IaHHBX IJIS MacCuUBa

Var m : mas; // oOBABIAEM MEpPEeMeHHYK Tula mas, T.e. MaCCHUB
kl,k2:integer; // oBBABISEM [EepeMeHHBe IJiS KOJI-Ba CTPOK UM CTOJIOLOB

Procedure Enter (Var tabl: mas; x,y: integer); // npouemypa BBOIa IaHHEIX B MaCCMB, [IapaMeTpH —

Var i, j: Integer; // MaccuB M KOJI-BO CTPOK M CTOJIOLOB

Begin

For i:= 1 to x do // LMKI 0Js CTPOK
For j:= 1 to y do // LMK 1Js CTONBLIOB
tabl[i,j]:=Random(10) ; // BamnojiHgeM TeKylMy SJIEMEHT MacCCUBa CJIYUYaMHBIM UMCJIOM U3 MNPOMEXYTKAa

End; // or 0 mo 9
Procedure List (var tabl:mas; x,y: integer); // mpolLenypa BHBOIA MaCCHBa Ha SKpaH, NapaMeTpsl —

Var 1, j: integer; // MaccuB M KOJI-BO CTPOK M CTOJIOLOB
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Begin
For i:=1 to x do
For j:=1 to y do

begin
gotoxy (3*j, 1+3); //BHBHBaeM MNpolenypy gotoxy, OHa NepeMemaeT KypCOp B HYXHYW [103MULIMIO
// TEeKCTOBOI'O ®KpaHa, 1-1 mapamerp — no ocu OX (T.e. mjsg CTOJOLOB),
// BTOpPON — mo ocu OY (T.e. OJsg CTPOK)
write (tabl[i,j]); // BHBOOMM Ha DKPaH OUEPENHOM BJIEMEHT
end;
writeln; // meylaeM mnepexol Ha HOBYKD CTPOKY
End;
Procedure mx_elmnt (var tabl:mas; x,y: integer); // mpouenypa nomcka MaKCMMaJIbHOT'O 3JI-Ta B MacCCHUBE
Var i, j, max: integer;
Begin
max:=tabl[1,1]; // mejaeM IO yMOJIYAHUI MaKCHMMAJIBHEIM 1-11 3JIEMEHT MacCHuBa

For i:=1 to x do
For j:=1 to y do

if max<tabl[i,j] then max:=tabl[i,j]; // umeM MaKCUMAaJbHEIL
writeln ('MakcuMaJsIBHED 3JIEMEHT B MaccuBe: ', max); // BHBOOUM €TI0
end;
Begin

Randomize;
write ('BBemuTe KOJI-BO CTPOkK MaccuBa (<10): ');
readln (k1) ;
write ('BBemure KOJ-BO cToJIOLOB Maccusa (<10): ');
readln (k2);
Enter (m, k1,k2); // BH3BIBAEM HalWly MNPOLEeNypy C HYXHBIMM [HapaMeTpamMyu IJiSd BBOJA BHAUEHUNM B MaCCUB
list (m, kl,k2); // BH3BIBAEM Hally MNPOLEeNypy C HYXHBIMM [apaMeTpamMyu IJiS BHBOJA MAaCCHMBAa Ha 3KpaH

mx_elmnt (m,k1,k2);// BH3BHBaeM Npouenypy IJIS HaxXOXIEHMS MaKCHMaJIbHOT'O 3JIEMEHTa
End.
Ha skpane nosiBUTCS IpUMEPHO CIEAYIOIIEE:
BeemuTe KOJI-BO CTPOK MacCCUBa (<10) : 3
BBeguTe KOJ-BO CTOJIOLIOB MaccCHUBa (<10) : 4
0 6 4 5
3 6 1 5
5 8 7 6

Martpuunas aareopa
OdeHb 4acTO HEOOXOIMMO COBEPIINTh HAJl MaTPUILIAMH MaTeMaTHUeCKue AeHCTBHUA. PaccMOTpUM HX Ha pHMepax.
3adaua: HaWTH IPOU3BEICHUE IBYX MATPHII.

-1 -2 -4 1 2 3
A=|-1 -2 —4| " B=|2 4 6]
1 2 4 36 9

Peuwienue: Beruncnum npoussenenuss AB. CornacHo npaBuily YMHOXEHHUSI MaTpHIL 2JIeMEHT MaTpullbl AB, cTosmuii B i-0# cTpoke
U j-M cTonb1e (Cij) paBeH CyMMe HMpPOM3BENEHHUH 3JEMEHTOB i-i CTPOKM MaTpHIbl A Ha COOTBETCTBYIOIIHE JJIEMEHTHI j- TO CTOJIOIA
MaTpuipl B. Tak, Harmpumep,
Cp=(-1)*3+(-2)*6+(-4)*9=-51
[Moncunras Takum 00pa3oM Bce diIeMEHTHI MaTpulbl AB, Haxoanm:

-17 -34 -51
AB=|-17 -34 -51
17 34 51

ME&I BUAMM Ha 3TOM IPUMEpPE, YTO MIPOU3BEICHNE MATPHIL 3aBUCHUT OT HOPSIKa COMHOKHUTEIICH.

IIpumep pemenns 3agaun
Cocmagumb npozpammy Haxodxcoenus npoussedernusi 0gyx mampuy A u B pazmepom 2x3 u 3x3 coomeemcmeenHo.
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m
Onemenmot pesyromupyroweti mampuyol C (pasmepom 2x3) onpedensiomes no gopmyne: C;; = Zaikbkj;i =1,2,..n; j=1,2,..p,
k=1

20e n- yucno cmpok mampuyst A; m — yucio cmoabyos mampuysvl A u yucio cmpoxk mampuyvl B; p — uucno cmonbyoe B. B obwem
cayyae pezyasmupyiowas mampuya C umeem n cmpox u p cmonoyos.
Program UM;
uses crt;
Const n=10;
Type mas = array [l..n, 1..n] of Integer;
Var A,b,C : mas;
K: integer;

Procedure Enter (Var tabl: mas; x,y: integer);
Var i, j: Integer;
Begin
For i:= 1 to x do
For j:= 1 to y do
tabl[i, j]:=Random(2) ;
End;

Procedure List (var tabl:mas; x,y: integer);
Var i, j: integer;
Begin
For i:=1 to x do
begin
For j:=1 to y do
write (tabl[i,jl:4);
writeln;
end;
writeln;
End;

procedure proizved(var a,b,c:mas; X,y,z: integer);
var i,j,k: integer;
begin
For I:=1 to x do
For J:=1 to y do

Begin
C[I,J]:=0;
For K:=1 to z do
C[I,J]:=C[I,J]+A[I,K]*BI[K,J];
End;
end;
Begin

enter(a,2,3);
enter (b, 3,3);

writeln ('Marpuua A');
list(a,2,3);

writeln ('Marpuua B');
list(b,3,3);

proizved(a,b,c,2,3,3);
writeln ('Marpuua C');

list(c,2,3);
End.
Cnucok 3aga4
Yacre 1
1. Hansbl peiictBurenbHble yucna Al, ..., An (MOXKHO MCIIONIb30BaTh MacCUB M3 N 3JIEMEHTOB, 3aIOJIHSEMBIH CIy4aliHBIM 00pazoMm),

JIeWCTBUTENbHAS KBapaTHAsI MaTpHLa mopsiaka n (n>=6). Ilosy4uts NelCTBUTENBHYIO MaTpHIly pa3Mepa nx(n+1), BCTaBUB B UC-
XOJTHYIO MATPHUILy MEXIY TATHIM U IIECTBIM CTOJIOIIAMH HOBBIN CTOJOET ¢ dleMeHTamMu Al, ..., An.
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11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

22.
23.

[Jana nenoumcieHHas Marpuna pazMepa 6x9. IlonyduTs HOBYIO MaTpHILy, MOJTYYaIOIIYIOCs U3 JaHHON IIepeCTaHOBKOM CTOJIOLOB —
NEPBOTO U MOCIEIHEr0, BTOPOTO C MPEANOCIEIHUM U T. 1.}

Hanbl niensie uucna Al, ..., A10 (MOXXHO HCIIONB30BaTh MaccUB U3 10 3JI€MEHTOB, 3aMOJIHACMBIH CITydaiiHBIM 00pa3oM), IEIOYHC-
JIeHHas KBaJpaTHas MaTPUIA HOPAAKA N. 3aMEHHUTh HYJSIMH B MaTpPHIE T€ 3JIEMEHTHI C YETHOW CyMMOH MHIEKCOB, AJISI KOTOPBIX
uMeroTcs paBHble cpeau Al, ..., A10.

Jana memounciieHHas Matpuia pasMepa 6x9. I[lomyduTs HOBYIO MaTpHIly, MOMYYalOITyIOCS U3 JAaHHOM IEepeCTaHOBKOW CTPOK —
NEPBOU U NOCIEAHEN, BTOPOH € IIPEANOCICAHEN U T.1.;

Jlana neWicTBUTENbHAS KBaJApaTHAs MaTpuma mopsaka n. [IpeoOpa3oBaTh MaTpHily MO NMPaBHIy: CTPOKY C HOMEPOM N CHAENIaTh
CTOJIOLIOM C HOMEPOM 1, CTOJIOEI] C HOMEPOM N CAENATh CTPOKOM C HOMEPOM 1.

[Jana xBagpatHas MaTpuna A[n, n]. 3amucaTh Ha MECTO OTPHLATENBHBIX JIEMEHTOB MAaTPHUIBI HYJIH, & HA MECTO MOJI0KUTEIbHbIX —
€UHUIIBL.

B nmanHOW neiicTBUTENPHON KBAaApaTHOM MaTpHIle MOPSIKa N HANTH HAHMOOJBIIUI IO MOAYIIO 3iIeMeHT. [1oaydnTh KBagpaTHYIO
MaTpHIly Mmopsiika n-1 myrem BbIOpACBIBAHMS U3 UCXOJHOI MaTpPUIIBI KaKOH-HUOYIb CTPOKU U CTOJIOLA, HA EPECEYEHUH KOTOPBIX
PAcCIIONIOKEH JJIEMEHT C HallICHHBIM 3HAUEHUEM.

Jana nedicTBuTeNbHAs KBaJpaTHas MaTpHua ropsaka n. HalTu HauOoNbIINil 21€MEHT Cpely CTOSIIMX Ha TNIaBHOM U TOO0YHOI
JUArOHaIAX U MOMEHSTh €r0 MECTAMHU C 3JIEMEHTOM, CTOSIIUM HA IMEPECEUCHNHN 3TUX AUArOHaJIeH.

BbBUUCINTG CyMMY M 9HCIIO TOJOXKUTENBHBIX 31eMeHTOB MaTpulbl A[N, N], Haxoadmuxcs Haj TJIaBHOM JUaroHalbIo.

[Jana matpuna A pasmepom n x m. OnpenennuTs K — KOJIMYECTBO OCOOBIX JIEMEHTOB MaccHBa A, CUMTAasl €r0 3JIEMEHT 0COOBIM,
€CITH OH OOJIbIIIE CYMMBI OCTAJIBHBIX 3JIEMEHTOB €r0 CTOJIONA.

3amaHa KBaapaTHas MaTpuia. IloMeHsITh MecTaMH CTPOKY ¢ MaKCHMAaJIbHBIM 3JIEMEHTOM Ha IJIaBHOM JAMaroHaju co CTPOKOH ¢ 3a-
JAHHBIM HOMEPOM M.

[Jana matpuna B[N, M]. Haiftu B ka0 CTpOKe MaTpHUIIbI MAKCUMAJIbHBIA U MUHUMAaJIBHBIN 3JIEMEHTHI M TOMEHATh UX MECTaMH C
HEPBBIM U MOCIEAHUM 3JIEMEHTOM CTPOKH COOTBETCTBEHHO.

Jana nienast KkBajpaTHas MaTpulla n-ro nopsaka. OmpenenuTs, ABISIETCA M OHa Marun4eckuM KBaJpaToM, T.€. TaKoil, B KOTOPOi
CYMMBI 3JIEMEHTOB BO BCEX CTPOKAX M CTOJIONAX OJUHAKOBEI.

DJeMEeHT MaTpHIlbl HA30BEM CEIJIOBOW TOYKOM, €CIIM OH SIBJSIETCSI HAMMEHBIIUM B CBOEH CTPOKE M OJTHOBPEMEHHO HauOOJIBLINM B
CBOEM CTOJIOIE WJIM, HA0OOPOT, SIBISIETCS] HAaHOOJBIINM B CBOEH CTPOKE M HaMMEHBIIMM B cBoeM croibme. [[is 3amaHHON 1enoi
MAaTpUIIBI Pa3MEPOM N X M HANEUaTaTh UHJEKCHI BCEX €€ CEAJIOBBIX TOYEK.

[Jana marpuma pasmepom n x m. IlepecraBisisi ee CTPOKH M CTOJNOIBI, JOOUTHCS TOTO, YTOOBI HAMOOIBIINI 3JIEMEHT (MIJIM OIMH U3
HHX) OKa3aJICsl B BEPXHEM JIEBOM YTIIy.

OnpenenuTs, sIBISETCS JHM JaHHAS IIeJ1ast KBaIpaTHas MaTPUILA N-TO MOPAIKA CHMMETPHYHON (OTHOCHTEIBHO INIaBHOW AMAaroHaHN).
Jana neifcTBUTEeNbHAS MaTpHILA pa3MepoM n X m. B kaxoi cTpoke BEIOMpPAeTCs 3JIEMEHT ¢ HAaNMEHBIIINM 3HaYeHHEM, 3aTeM Cpe-
JIM 9THX YuCell BEIOMpaeTcst HanOoublee. YKa3aTh HHAEKCH 3JIEMEHTa ¢ HaliIGHHBIM 3HaueHHEM.

Haittn HanGoipmnii 1 HAMMEHBIIUI 37IEMEHTHI IPSIMOYTOJIFHON MAaTPHILIBI M TIOMEHATh MX MECTaMH.

Jana npssMoyronbHas MaTpuna. Halté cTpoky ¢ HauboubIIeld 1 HanMeHbIIIel CyMMOM 3JIeMeHTOB. BrIBeCcTH HaiileHHBIE CTPOKH U
CYMMBI UX 3JIEMEHTOB.

B nanHOl nelicTBUTENbHON KBaApaTHON MaTpHIE MOPsAKA N HAUTH CyMMY JIEMEHTOB CTPOKH, B KOTOPOH PACIIONIOKEH 3IEMEHT C
HaVMEHBIIINM 3HAYCHHUEM.

Ilycte nana neWicTBUTENBHAS MaTpHUIla pazMepoM n x m. Tpebyercs mpeobpazoBaTh MaTPHUILy CIETYIONIIM 00pa3oM: MO3JIEMEHTHO
BBIYECTD MOCIIETHIOI CTPOKY U3 BCEX CTPOK, KPOME TOCIIETHEH.

OnpenenuTb HAMMEHBIINM IEMEHT KaXKA0M 4eTHOM cTpoku Matpullsl A[M, N].

Onpenenuts HOMepa cTpok MaTpuilsl R[M, N, X0oTs Ob1 0AMH 3JIeMEHT KOTOPBIX paBeH C, M JIEMEHTHI 3TUX CTPOK YMHOXHTH Ha d.

Yactp 2
Janbr matpurst A u B pasmepa kxm u mx] coorBercTBenHo. Haiitu nponssenenns AB.
Jlana KBajspaTHas MaTpuia nopska n. lomyuuts marpuiy A2,
Janbl matpuns! A u B nopsaka n. Iloxyuuts matpuny AB-BA.

[Jana kBanpatHas MaTpuna A nopsiaka n. [Tomyunts Matpuny AB; anemeHTs! MaTpunbl B Berancisiiores no gpopmyse (4-6):
bi=1/(G4-1);

1/(i+]j-1), ecmn 1 <=

571G+ j+1), maue
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10.

11.

12.

13.
14.

1/(i+j-1),ecimi< j
b. =<0 ,€CIH1 = ]
1/Gi+j+1),ecmi > j

JlaHb! KBazpaTHas MaTpUIia A OPSAAKa N U BEKTOP ¢ n 3nemMenTamu. [loxyunts BexTop (7-9):

Ab;
Azb;
(A-E)b, rae E - enuHuyHas MaTpuna nopsaka n.

Jana kBagparHas MaTpuna nopsaka n. [Tomyants Bektop Ab, rae BekTop b- BEKTOp, 37EMEHTHI KOTOPOTO BBIYUCISAIOTCS 1O (op-

myne (10-11):

bi=1/(%+2);
1/(i2+2), ecnmi-deTHOE
1/ , MHA4e

JlaHbl KBazipaTHasi MaTpHIla A MOPSAIKA N U BEKTOP X U Y ¢ n dneMeHTaMu. [lomyuuts BekTop A(x+y).
Jlans! kBagpatHas Matpuna A, B, C nopsanxka n. [Tomyunts Matpurty (A+B)C.
Janb! kBagpaTtHeie MaTpullsl A U B mopsaka n. [Tomyants matpuny A(B-E)+C, rae E- emuanyHas MaTpuiia mopsiaka n, a dIeMeH-

TBI MaTpuibl C BEMUCIAIOTCS 10 popmyde: cij=1/(i+j) ,

i,j=1,2, ..., n.
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IIpakTuyeckas padora Ne 9

Tema: «Tun JaHABIX MHOKECTBO)»
MHoXecTBO — Ha0OP OAHOTHITHBIX 3JIEMEHTOB 0a30BOT0 THIA, KAKIM-TO 00pa30M CBSI3aHHBIX APYT C APYroM. bazoBewIil THIT —

9TO MOPAJKOBBIN THUII, KpoMe word, integer, longint.
Yucno 3eMeHTOB UCXOJHOTO MHOXKECTBA HE MOXKET OBITh OoubIie 256, a MOpsIKOBEIE HOMEpa AIIEMEHTOB JTOJDKHBI HAXOIHT-

cs B npenenax ot 0 go 255.

Type

<ums muodicecmea> = set of <mun KOMNOHEHmM>,

Var

<nepemeHHaa>.<umsi MHOHcecmea>,

JlonycTuMble onepanuy ¢ MHOKeCTBAMH:

+

*

<

in oruyeckuit onepaTop NPOBEPKH MPUCYTCTBUS KOMIIOHEHTHI B MHOKECTBE.

00bEIMHEHHE;

PasHOCTB;
nepeceveHue;

, <=, >= IpOBepKa SKBUBAICHTHOCTH JBYX MHOXECTB;
> NpOBEpKa HEOKBUBAJICHTHOCTH JBYX MHOXECTB;

IIpumepsl pelieHnii 3axa4

1. Beecmu cmpoKy cumgonos, cocmosuyyio u3 1amunckux 0yxe, yugp u npodenos. Ocyujecmeums npogepKy npasuibHOCmu 66e0eHHbIX

CUMBON08 (Mm.e. Ymobbl mam Obliu MOALKO Yu@pbl, 1AMUHCKUE OVKEbL U NPOOENDbL ).

Program stroka;

Var

Begin

{test

End.

Str: string;
L: byte;
Test: boolean;

Writeln (‘BBemmTe CTpPOKy');
Readln (str);

L:=Length (Str);

Test:= L>0;

While Test and (L>0) do

{BEIXOO M3 IMKJIa OyOeT OCYyWEeCTBJIEH, €CJIM INepeMeHHas test craHeT paBHa false wmam L craHeT paBHa 0}

Begin
Test:=Str([L] in [0’ ..'9",'A"..'Z","a’.
= true, ecum str[L] aBiIsSeTCd OOHMM U3 [IEPEUUCIJIEHHHIX CUMBOJIOB }
{nHaue test = false}
Dec (L) {anamor L:=L - 1}
End;

If Test then

WriteLn (‘lpaBuibHas cTpoka’)
Else

WriteLn (‘HempasmiabHasa cTpoka’);

Jlpyroe pemenue 1aHHOMH 321241

Program stroka;

Var

Begin

Str: string;
L,i: byte;
Test: boolean;

Writeln ('BeemuTe cTpoky');
Readln (str) ;

L

:=Length (Str);

for i:=1 to L do
Begin

test:=Str[i] in ['0'..'9','A'..'Z','a'.."'z"',"

14 14
Sz,

4

‘1
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if test=false then break;

End;
If Test then WritelLn ('llpaBunbHas cTpoka')

Else Writeln ('HenpasBuibHas cTpoka');

End.

Ewe 00no pewenue smoii 3adauu
Program stroka;

Var

Str: string;,
L,i,k: byte;,

Begin
Writeln ('BBengmre cTpOoky');

Readln (str) ;
L:=Length (Str);,
for i:=1 to L do
Begin

if Str[i] in ['0'..'9','A'.."'Z','a'..'z"'," '] then k:=k+1;
End,
If k=L then
Writeln ('llpaBmipHas cTpoka')
Else
Writeln ('HenpaBuibpHas cTpokxa');

End.

2. 3anoanums MHON*CECMB0 A nymem 68004 n 3HAYEHUL:
Program mnozh;

var A: set of 1..200;
j,x,n: byte;

begin

write ('BBemmuTre KOJ-BO BJI-OB B MH-Be: ');

readln (n) ;

A:=[]; // BamaeM HOycToe MH-BO

for j := 1 to n do

begin

write ('BBeguTe 3J-HT MH-Ba: ');
readln (x) ;
A:=A+[x] // moBamBiyiseM B MH-BO BBEINEHHBI DBJIEMEHT

end;

write ('BoT Bame MH-BO: ');

for x := 1 to 200 do

if x in A then write (x:3); // ecim X B MH-BE, TO HaledaTaTbk eIo

writeln;

end.

Cnucok 3a1a4 (pewums ¢ npumeHenuem MHONCECME)
JlaHO MHOXECTBO, 2JIEMEHTaMU KOTOPOTO SBIISTIOTCS OYKBBHI OT a 10 f 1 oT X 10 z. TpebyeTcs BBECTH C KIaBUATYPhI HEKYIO TOCTIe-
JIOBaTEJIbHOCTh CUMBOJIOB, U BBISICHUTD, KAKUE U3 HUX BXOJAT B 33JJaHHOE MHOKECTBO.
MmeeTcs MHOXKeECTBO, coeprkaliee HaTypajbHBIE YHCIIAa U3 HEKOTOporo auama3oHa. ChopMHpOBATH ABa MHOXKECTBA, MEPBOE M3
KOTOPBIX COJIEPKUT BCE IIPOCTHIE YHCIIA U3 TaHHOIO MHOYKECTBA, @ BTOPOE — BCE COCTABHBIE.
JlaH TeKCT U3 CTPOUYHBIX JATHHCKUX OYKB, 32 KOTOPBIM clieayeT Touka. OnpenenuTb, Kakux OyKB — IIaCHBIX (a, €, i, 0, U) HWJIH CO-
TJIACHBIX — OOJIBIIE B TOM TEKCTE.
Hameuarats B Bo3pacTaronieM mopsike Bce UG P, He BXOISAIINE B IECATUIHYIO 3alUCh HATYPAIILHOTO YHCa N.

JlaH TeKCT U3 CTPOYHBIX JIATHHCKUX OYKB, 32 KOTOPBIM ClieyeT Touka. Hanedarats (5-7):
Bce OYKBBI, BXOJSIINE B TEKCT HE MEHEE JABYX Pa3;

Bce OYKBBI, BXOJSIIHME B TEKCT TI0 OJTHOMY Pasy;

MIEPBEIC BXOXKICHHUS OYKB B TEKCT, COXPAHs UX UCXOIHBIA B3aUMHBIN TOPSIOK.

I[aHa IOCJICAOBATCIIbHOCTE LCJIBIX YHUCCII. OHpCHCJ’II/ITB, SIBJIACTCA JIX OTa IMOCICA0BATCIBHOCTD HepeCTaHOBKOﬁ 3aJaHHOT'O OTPE3Ka
OJICMCHTOB HATypaJIbHOI'O psAaa.

HOZ[C"II/ITaTI) KOJIMYECTBO YETHBIX III/I(i)p B I/ICXO,HHOﬁ CHMBOJIEHOH CTPOKE U pacricuyaTatb BCC, KPpOMEC HpO6CJ’IOB, 3HAKOB onepaunﬁ n
3HAKOB IIPCTIMHAHUA.
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10.

11.
12.
13.
14.

15.

CdopmupoBaTh MHOKECTBO, B KOTOPOE BXOJST TOJIBKO JIATHHCKHE OYKBBI, BCTPETHBIIMECS BO BXOJHOW CTPOKE, U MHOKECTBO 3HA-
KOB TIPEIMHAHNUS U3 BXOIHOH CTPOKH.

CdopmupoBaTh MHOXKECTBO, B KOTOPOE BXOJST TOJILKO LU(PHI, BCTPETHUBIINECS BO BXOIHOH CTPOKE.

CchopmMupoBaTh MHOXKECTBO, B KOTOPOE BXOIAT TOJIBKO OOJBINNE TJATHHCKUE OyKBBHL

Jlan TekcT Ha pycckoM si3bike. HaneuaraTs B andaBUTHOM MOPSIIKE BCe INIaCHBIE OyKBBI, KOTOPBIE BXOAAT B KaXK/10€ CIIOBO.

JaH TekcT Ha pycckoM si3bike. HarnewaTaTs B andaBUTHOM IOPSIKE BCE 3BOHKHE COIIaCHBIE OYKBBI, KOTOPHIE BXOIAT OoJice 4eM B
OJIHO CJIOBO.

INoxcunTaTh KONMUYESCTBO Pa3IMYHBIX IH(P B ACCATUYHON 3alIMCH HATYyPaJIbHOTO YUCHIA.
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IIpakTuyeckas padora Ne 10
Tema: «Tun gaHHBIX 3aNHCH»

Tun 3amuch BKIIOYACT pAA KOMIOHCHT, HA3bIBACMbIX ITOJIAMU, KOTOPLIC MOTYT OBITH Pa3HbIX THUIIOB. HpI/I 3aJaHuM THIIA-

3aliCH II0CJIE 3apE3€PBUPOBAHHOIO CJIOBa record CIIEAYET NMEPECUNUCIIATH BCE IO THUIIA 3alIUCHU C YKa3aHUEM YE€PE3 ABOCTOYHEC UX TH-

OB Y 3aBCPIINTH 3aJaHUC THUIIA CJIOBOM end. ITons OTACTAOTCA APYTr OT ApYyra TOUKOI ¢ 3amsgToi. KonuuecTBo moseii 3amucu MOXKET

OBITE JTIOOBIM.

Tun JaHHBIX 3aIHCH OMMUCHIBACTCS CIEAYIOIINM 00pa3oM:
Type
Record
<ums nons 1>:<mun nons 1>;
<umst noas 2>:<mun noJis 2>;

<ums noas n>:<mun nous n>;
End;

Ecnm tin HeckoIbKuX moirei COBIMagacT, TO UMCHA ToJIe MOTYT OBITH IIPOCTO MEPEUUCIICHBI. ITocne oObsABICHNS B nporpamme

MEPEeMEHHOM THIA «3aIMCh» K KKJIOMY €€ TIOJIF0 MOKHO OOpaTHThCs, yKa3aB CHavyaia MICHTH(UKATOP MepeMEeHHON -3aIHCH, a 3aTeM

yepe3 TOUKy — UM noist. [lose 3amucu MoXeT UMeTh NMpakTH4YeckH 00t Tum. JocTyn K BIOXKEHHBIM JIEMEHTaM TaKHX CTPYKTYP

OCYIICCTBJIACTCS IO TEM K€ IIPpAaBUJIa, KaK U O0OBIYHO.

HepeMeHHaﬂ TUIIA «3aIUCh» MOXKCT Y4aCTBOBATH TOJILKO B OII€pallUidX NpHCBAaWBaHUA. Ho nmone 3anmucu mMoxeT IIPpUHUMATDb

y4acTHe BO BCEX OllepalysaX, IPUMEHHUMBIX K TUITY 3TOTO I1OJIA.
[TpucBoeHne 3HaYEHMIA IEPEMEHHBIM THIIA 3aIIMCh POU3BOAMTCS OJJHUM M3 JBYX CIIOCOOOB:

1) <ums nepemennoii>«<ums nons I>:=<gvipadxcenue>;

<ums nepeMeHHOﬁ>.<uM;z noJia 2>Z=<6blpa9iC€Hu€>;

<UMSL NEPEMEHHOU> «<UMSL NOJISL N>=<BbIPAIICEHUE)
2) nist obnierdeHust paboThI € MOJISIMH 3aIIMCEH BBOJUTCS OTMIEPATOP MPUCOSTUHEHHS.
With <ums nepemennoii> do
begin
<ums nons 1>:=<svipasicenue>
<uMsL noJisL 2>:=<blpadiceHue>

<UM3L NOJISL N>:=<8bIPAdICEHUE>
end;

IIpumepsl pemieHnnii 3axa4

1. [Tns kasxcooeo cmydenma ykasauvl Gamunius u OYyeHKu 8 6aniax no namu oucyuniunam. Tpebyemcs svruuciums cpeOnutl OALl Kaic-

0020 CMyO0eHma u MakCuMaibiblll cpeoHul 6au.
Program BAL;

Uses crt;
Type zap=Record // coszmaem zap Tuna Record
Fam: string; // mome ¢ dammnuen
B1l, B2, B3, B4, B5: 2..5; // moss c oueHkaMmu (TuUI MHOXECTBO OT 2 mo 5)
SB: real; // moJye nnsa xpaHeHus cpenHero faJsa
End;
Var

Tbl: array[l..10] of zap; // co3maeM MaccuB Tuia zap
I,n: integer;
max: real; // ONa XpaHeHMS MaKCUMAJIBHOTO 3HAUYEHNS
max_name: string;
Begin
write ('BBeguTe KOJI-BO 3anmucemn: '),
readln (n) ;
For I:=1 to n do
Begin
Write ('BBenuTe pauHee uepes Enter (dammmimsa m 5 oueHok) ');
// cuMTHBaeM HaHHBE JIS KaXIOTO I[OJIS KaxXIOoTo 3JIEMEeHTa MacCCUBa
Readln (Tbl[I].Fam, Tbl[I].Bl1, Tbl[I].B2, Tbl[I].B3, Tbl[I].B4,Tbl[I].B5);
end;
max:=0; // 3BaHyJigeM TeKylIMi MaKCUMyM
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For I:=1 to n do
begin
Tbl[I].SB:=(Tbl[I].B14+Tbl[I].B2+Tb1l[I].B3+Tbl[I].B4+Tbl[I].B5)/5; // cuuraem cp. 6aun
Writeln ('Cpemusasa ouesnka y ', Tbl[I].FAM,' paBHa ',Tbl[I].SB); //BuBOOMM Cp. OaJju
if Tbl[I].SB>max then // eciu Texkymmii 2J-HT MacCHBa OOJIblle MaKCHMyMa
begin
max:=Tbl[I].SB; // 3anmuceHBaeM TeKyWLUM MaKCUMyM
max name:=Tbl[I].FAM; //3anmceBaeM QaMmimio CTyOeHTa C TEeKYUMM MaKCMMaJlbHEIM CP. OasijioMm
end;
end;

writeln ('MakcuMaibHE CpenHui Oajl y CTydeHTa ¢ bamuiuert ',max name, , OH paBeH ',max);
End.
Choucok 3aga4
1. C(bOpMI/IpOBaTL MIEPEMEHHYIO TUIIA 3aIIUCh, B KOTOPOI pacCHOJIOKEHbl JaHHBIE O KaKJOM OTAEIbHOM YYEHHUKE B CIEAYIOLIEM I10-

10.

11.

12.

13.

panke: ums (15 cumBoinoB), Gpamunus (15 cumBoNOB), Toa 00yueHus (1e7I0e Yuciio), OykBa (cuMBoI). TpedyeTcs mepeHecTr 3Th
JAaHHBIE B APYTYIO NIEPEMEHHYIO, BEIBOJS MEPBYIO0 OYKBY HMEHH U (haMIIIHIO YICHHUKA!

. Iletpos

I1. iBanoB

UT. ]I

[lepemeHHas comepKUT CBeICHUI 00 YICHUKAaX HEKOTOPOH IIKOIEI (CM. 3amaqy 1).

a) CobOpathb cBeIcHUS 00 YUCHHKAX JEBATHIX KJIACCOB IIKOJIBI,

0) BBISICHUTB, Ha CKOJIBKO YEIOBEK B BOCBMBIX KJIaccaxX OOJIbINE, YEM B JCBSITHIX.

Barax maccaxkupa xapakTepu3yeTcsi KOJIMYeCTBOM Bemiel 1 oomuM BecoM Bemied. ChopMupoBaTth nepeMeHnyo Bagaj, conepxa-
HIYIO CBECHHS O Oaraxke HECKOJIbKMX MaccaxupoB. CBeieHHs 0 0araxe KakJoro naccakupa IpelCTaBiIsIIoT CO00i 3aIuch ¢ ABY-
M1 TTOJISIMH: OZTHO TIOJIE TIEJIOTO THIIA (KOJIMYECTBO BELIeH) U OHO — NEHCTBUTENBHOE (BeC B KMIOTpaMMax). 3aganue (3-7):

Haiitu 6arax, cpeiHuiA Bec 0JJHOH BEIM B KOTOPOM OTiIH4aeTcst He Oosee, yeM Ha 0,3 Kr OT 00I1Iero cpeHero Beca OAHON BEIIH.
Haiiti 4ncno maccaxnpoB, IMEIOIMX OoJiee ABYX BEIEH M YHCIO NACCaKUPOB, KOJMUECTBO BELIEH KOTOPBIX MPEBOCXOANUT CPE -
HEE YUCJIO BEUICH.

BbIsICHUTB, HMeeTCs JIM TTacCaXKUp, Oaraxk KOTOPOro COCTOMUT U3 OJJHOM Bemu BecoM MeHee 30 Kr.

Tpebyercs ymanuth U3 HaHHOU mepeMeHHOW Bagaj cBenenus o Oaraxe, oOImuii Bec Belei B KOTopoM Mmensblie, yem 10 kr. Hc-
TMI0JIE30BATh BCIIOMOTATENILHYIO IepeMeHHYIo F.

[Nepenucars cBeneHus o Oaraxe U3 nepeMeHHol Bagaj B nepemennyto Bag. B nepemennoit Bag cBenenus o 6araxe kaxoro mnac-
CaKMpa IPE/ICTABISIIOTCS. MACCUBOM M3 JIBYX IEJBIX YHCEN - YHCIa Bemleld n o0Iero Beca Bemiel, BEIpaXxeHHOTro B rpammax. Co-
CTaBUTH TAKKE MPOTrpaMMy 0OpaTHOTO IMpeodpa3oBaHMs: EPENICH CBeIeHHH 0 Oaraxke U3 epeMeHHoN Bag B nepemenHyto Bagaj.

Cdhopmuposana nmepemenHast bibl, cogepxaniuii cBeneHus 0 kaurax. CBeICHUsS 0 KaX 10 U3 KHUT — 3TO (aMHIUS aBTOpa, Ha3Ba-
HUE U TOJ U3TaHUS.

a) Haiitu Ha3BaHMS KHUT JTaHHOTO aBTOpa, M3JaHHBIX ¢ 1960 rona

6) Onpenenuts UMeeTcs M KHUTa ¢ HazBanueM "Hudopmaruka". Eciau na, To coodumrs hamuinio aBTopa u rog usnanus. Ecim
TaKUX KHUT HECKOJIbKO, TO COOOIINTD CBEJICHUS 000 BCEX ITHX KHUTaX.
[Jana nepemennas T, koTopas cOep>XUT HOMepa TeJIe(OHOB COTPYAHUKOB YUPEXKICHUS: YKa3bIBaeTcs (GaMHUIMS COTPYIHHUKA, €TO
MHHHMAJBI 1 HoMep Tenedona. Haiitu Homep Tenedona corpyaHuka o ero haMuiny 1 MHALHATIAM.

CdopmupoBaHa nepeMeHHast THIIA 3alliCh, CO/IepXKalas pa3inunble natel. Kaskaas nara - 31o uucio, Mecsn u roa. Haitru:

a) TOJl C HAUMEHBIINM HOMEPOM.

0) Bce BeCEHHHUE JaThl.

B) Camylo MO3HIOIO JIaTy.
CoopmupoBats nepeMeHHyro Tovar, cofepsKallylo CBeJIeHns1 00 IKCIIOPTHPYEMBIX ToBapax: YKa3bIBaeTCsi HAMMEHOBAaHHUE TOBapa,
CTpaHa UMIIOPTUPYIOLIAs TOBAp, K 00bEM HOCTaBIsIEMOi mapTHH B mTyKaX. COCTABUTH CIIHCOK CTPaH, B KOTOPBIE 3KCIIOPTUPYETCS
JIaHHBI TOBap, M OO 00BEM €ro SKCIopTa.
CdopmupoBana nepemeHHas Assortim, cojepikanias cBelIeHUs 00 UTPYIIKax: YKa3aHO Ha3BaHHE WUTPYIIKH, €€ CTOUMOCTb B Py0-
JISIX, ¥ BO3PACTHBIE rpaHULBL. [10IydnTh ClleayronIie CBeICHUS:

a) Ha3BaHUE UTPYIICK, [IeHa KOTOPBIX HE MpeBHIaeT 4 py0., 1 KOTOPBIE TOAXOIAT JETSIM 5 JIeT.

0) LeHy caMoro JOpororo KOHCTPYKTOpa.
CdopmupoBana nepeMeHHas Assortim, coaeprkariasi CBeleH!s1 00 UrpyIIKax: yka3aHO Ha3BaHWE UTPYIIKH, €€ CTOMMOCTh B py0-
JISIX, ¥ BO3PACTHBIE rpaHULBL. [10IydnTh ClleayromIye CBEICHUS:

a) Ha3Banue Hamboiree 1Oporux urpymek (IieHa KOTOphIX OTInYaeTcs He Ooee yem Ha 1 py0. OT camoii Joporoi).

0) Ha3BaHME MTPYIIEK, KOTOPHIC NOAXOAAT Kak NeTsM 4 jet, Tak u getsiM 10 jer.
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IIpakTuyeckas padora Ne 11

Tema: «Tun nanneIx gaiia»

VY nonsarust daitn ects 1Be cropoHsl. C 01HOH CTOPOHBI, (aiin — 3To 00JacTh MaMsITH Ha BHELIHEM HOCUTENE, B KOTOPOM Xpa-
HHUTCSI HEKoTOpast nHpopmMarmsa. Pain B TAKOM MOHAMAaHUX HA3bIBAIOT QU3MUECKUM (DaiiioMm, T.e. CYIIECTBYIONNM (pU3UIECKH HA He-
KOTOPOM MaTepHalbHOM Hocutese uHpopmarmu. C Ipyroi cTOpoHbl, aiil - 3TO OfHA U3 CTPYKTYP JAHHBIX, HCIOJIB3YEMBIX B IPO-
rpaMMupoBaHud. Paiin B TAKOM MOHNMAaHHN Ha3bIBAIOT JIOTHYECKUM (hailyioMm, T.€. CYIIECTBYIONINM B HAIIIEM JIOTHYECKOM TIPECTaBIIC-
HUH [IPU HAIIMCAHUH ITPOTPaMMBI.

Crpykrypa ¢usmaeckoro ¢aiina mpeacTaBisieT co00l MPOCTYIO IMOCIEAOBATEIFHOCTh OAalT MaMsATH HOCHTENS WH(POPMALUH.
Crpykrypa jgoruueckoro ¢aina — 3to criocod Bocnpustus daiina B mporpamme.

JIro6oii (haiin uMeeT clieAyIOMmue XapaKTePUCTUKU-TPEOOBAHMS:

— Yy Hero ecTb uMs (HabOp U3 BOCHMH, AOIYCTUMBIX JJIsi UMEHH (paiiia, CHMBOJIOB ILUTIOC paclIupeHHe, yKa3biBaeMOe MOCJIE TOUYKH B
nMeHH (aiiia cocTosIee U3 TPEX CUMBOJIOB);

—  OH JIOJDKEH COJepXaTh AaHHbIe ofHOoro THna (Jirodoi tun [lackans, kpome tuma Paiin, To ecTh He cymecTByet Thna «®Daiin daii-
JIOBY);

JnnHa co3naBaemoro (aiiia HUKaKk He periiaMeHTHpYeTCs NPpH co3iaHuy (aiiyia 1 orpaHHYMBaETCs TOJBKO €MKOCThIO HOCH-
Telist MHpOpMAaIHK.

Pabota c daitnamu B [Tackane ocymiecTBiseTcs CIEeAYIONMM 00pa3oM: CHaYana oObSBISIETCS IepeMeHHas (aioBoro Tuma, ¢
yKa3aHUEeM CBOWCTB IEPEMEHHOH (TO €CTh THIIOM COJIEP)KUMOT0), 3aTeM NaHHas (ailioBasi epeMeHHasl CBA3BIBACTCS («ACCUTHYETCS)
C MIMEHOBAHHBIM JIMCKOBBIM IPOCTPAHCTBOM (TO €CTh HEMOCPEACTBEHHO C KOHKPETHHIM (hailyioM, coeprkaluM WIH, KOTOPBIH OyneT
COJIepIKaTh IaHHBIE TOTO XK THIIA, YTO U CBS3bIBAEMas IIepeMeHHasI-(Daiil) WIIK JIOTHYECKUM YCTPOHCTBOM)

ITepemennast GpainoBOTO THIA MOXKET OBITH OOBSBIEHA OJHOI N3 CIEIYIOMNX CTPOK:
<ums> = file of <Tum>;
<uMs> = text;
<umsr> = file;
rae <uMs> — UM IepeMEeHHOM-(aiina;
file of — 3apesepBupoBanHbIe cioBa ((hain, us);
text — UMsI CTaHIAPTHOTO THIIA TEKCTOBBIX (haiiiIoB;
<TUIT> — UM JIF000r0 cTaHAapTHOro Thna [lackass, kpome Tumna (aii.

Hanpumep daiin, conepxaniuii CIUCOK y4EHUKOB M UX BO3PACT:
type
pupil = record
surname : string;
name : string;
age : word
end;
Var
journal : file of pupil;

B 3aBucumocTH OT crioco0a 00bsIBIEHUSI MOXKHO BBIJIEITUTH TPH BHa (ailyioB:

¢ TUNM3UpOBaHHBIE (ailnel (3amatorcs npenioxenueM file of);

TEKCTOBBIE (aifiibl (OIpeaessIIoTcs THIIOM text);

HETHITU3NpOBaHHbIE (haiinbl (onpenenstorcs TumoM file).

daitoBbIe epeMeHHbIE UMEIOT creuduIeckoe Ha3HaueHue. Takue onepanny, Kak MpUCBOSHUE 3HAYCHHUSI, CDABHEHHE U T.JI.
HaJ1 IEpEMEHHBIMHA THIIA (aiil OCYIIECTBISTh HEMb3 4.

TexcroBeie (aiiibl — 370 (aiiibl, comepsKaliie CUMBOJIbI, pa3JejeHHble Ha CTpOKU. [IpndeM B KOHIE KaXkJOH CTPOKH CTOMT
MIPHU3HAK KOHIA CTPOKH. TeKcToBble (paiiiapl He MMEIOT IMPAMOTo AoCTyma. IIpn 9TeHnn U 3amucH 9ucia mpeoOpas3yroTcss aBToMaTHY e-
cku. K Hum npumennma mpouenypa Append(<uMsi repeMeHHO# TekcToBoro ¢aitna>). OHa OTKpHIBAET TEKYIIWi (aili, ¢ KOTOPBIM
CBsI3aHA JlaHHAs NIEPEMEHHasl, TEKYIHH yKa3aTelb MOMEIAeT B KOHEI Ul 100aBICHNS HOBOM HH(POPMAIIHH.

HernnusupoBanusle ¢aiiinbl npeaHa3HadeHbl Ul HU3KOYPOBHEBOH paboThI ¢ daitmamu. C X MOMONIBI0 MOXKHO 00PaTHTHCS K
(hatiny 000TO THIA U JOTHYECKON CTPYKTYPHI. 32 OHO OOpallleHNue CUNTHIBACTCS/3aTUCHIBACTCS YHCIIO OANT, MPUOTU3UTEIHHO PaBHOE
BenmunHe Oydepa BBO#a/BeIBosa. B kauecTBe Oydepa MokeT BBICTymaTh Jro0asi mepeMeHHas. J{Jist 3amucy W 94TeHus] UCTIOIb3YIOTCS
npouenypsl BlockRead, BlockWrite.
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IMpoueayps! u pynkunu 00padoTku (ailnoBbIX NepeMeHHbIX
Assign (<ums gatinosoil nepemennoi™,"<nyms u ums gatiia Ha oucke™>") — CBsI3b MEPEMEHHON (HaHIOBOTO THTIA C KOHKPETHBIM BHEII-
HUM (ailaoMm.
Reset (f) — mpomenypa OTKpBITHA CyIIECTBYIOMIEro (haia W IMOATOTOBKA K YTEHHIO (aiffia, CBI3aHHOTO C (aifyoBoil mepemenHOH f.
VYkazarenp TeKylel No3unuy Qaiiyia ycTaHaBIMBaeTCsl B €r0 HA4allo.
Rewrite (f) — nmpouenypa co3ganus HOBOTO (U3NIECKOTO (aiia ¥ MOATOTOBKA K 3amUCH (aiiyia, CBI3aHHOTO C (ailloBoOil IepeMeHHOH
f. Ecnm Takoit ¢aiin cymecTByeT, To OH yIalseTcsi, U Ha 3TOM MECTe CO37aeTcs HOBBIM mycToi Qail. YkazaTenab TeKyIleH MO3UINH
(haiina ycTaHaBIMBAETCS B €I0 HAYANO.
Readln (f) — npomyck cTpoku ¢aiiyia 10 Havaa CICAYIONICH;
Writeln (f) — 3amice nmpr3Haka KOHIIA CTPOKH U IIEPEX0]] Ha CICAYIONIYIO;
Read (f, x) — nporeaypa ureHUsI KOMIOHEHTHI (paiina. JlaHHBIC BRIBOIATCS U3 (aiina.
Write (f, x) — mponenypa 3anucy 3Ha4eHUs IEPEMEHHON B (paiiir, KOTOPBII XpaHUTCS Ha UCKe. YKazaTelb MepeMeraeTcs Ha CIeayTo-
muit snemeHT. Ecnu ykazaTens Tekymied no3unuu Qaiiina HaXoJuTcs 3a MOCIEAHUM 3JIEMEHTOM, T.€. B KOHILIE (aiiia, To daiin pacmu-
psieTcst.
Eof — npu3nak xoHna ¢aiina — gsorndeckast QyHKIMS AJIs OTIPeIeNIeHUs], JOCTUTHYT JIK KoHel] aiina.
Close (f) — mponerypa 3akpeiTust ¢aiina (!!! HMEHHO B 3TOT MOMEHT NPOMCXOANT PeasibHas 3aNuch B daiin).

IIpumepsnl pelieHnii 3axa4
1. Ilpouumamse u3z mexcmosozo ¢haiina A éce 3anucannvle 8 He2o Yeable YUCA (UX MOICHO 88eciu 8 He2o depe3 Broknom u coxpanume
@aiin), npeobpazoeams ux 6 eeujecmseennbvle U 8bl8ecmi 8 mekcmosulil gpaiin B no 4 uucna 6 cmpoky.

Program Filel;

Var F1,F2: text; // obbaBjgeM 2 MNepeMeHHbIE THUIa TEKCTOBBIX OGAaioB
X: real;
s: string;
I:integer;

Begin
Assign (F1,'A.txt'); //ceaszmBaeMm mnepeMeHHyo F1 c odamsioMm A.txt (HAxXOOUTCH TaMm Xe, T'IAe ¥ OporpaMMma)
Reset (F1) ; // OTKpLHBaeM ero mJjid UTeHus (T.e. OH yXe IOJIXKeH OBITh CO3IaH paHee)
Assign (F2,'B.txt'); //ceaszmBaem F2 c odamsom B.txt (BymeT HaxoOUTHLCS TaM Xe, T'IOe ¥ NporpaMMma)
Rewrite (F2); // OTKpLHBaeM eTro IJid Banucu
writeln ('comepxuMoe odarya A.txt:');
Repeat // UMKJI
/’— For I:=1 to 4 do // umka or 1 mo 4, T.k.|HyxHO B Odanse B dopMmmMpoBaTe no 4 umcia B CTPOKe
If not seekeof (F1) then // ecnu eme He|koHel dalya, CBA3aHHOTO C F1
Begin // To nmesyaem
Read (F1,x); //cunTEBaeM u3 Qaia, |[cBg3aHHOTO ¢ Fl, 1 KOMIIOHEHT U [OMellaeM ero B
//TepeMeHHyn X
write(x:-5:0); // BHBOOMM Ha 3KpPAaH, UYTO CUMUTANXM M3 OGaiyia B TEKyWMiA MOMEHT,
//-5| 03HauaeT, UTO B NOJie U3 5 MO3ULMNA C BHPABHMBAHMEM IO JIEBOMY Kpamwo
Write (F2,x:-5:2) // BHIBOOMM TeKyllee CUMTAHHOE 3ZHaudeHMre B OGals, CBA3aHHEM C F2
End;
Writeln (F2); // menaeMm| B dalyie nepexon Ha HOBYK CTPOKY (UTOOH clienyliliee 3HaueHMe
\\‘ //BBIBOOMJIOCH C HOBOM CTPOKM)
Until seekeof (F1); —p // OymeT NOBTOPATLCH, MOKa Gaij He 3aKOHUMTCH
writeln;
Close (F1); // BakpbiBaeMm 0aiiy, CBA3aHHBM C F1l
Close (F2); // sBaxpoBaem OGarsi, CBA3aHHEM C F2
Reset (F2); // oTkpbiBaeMm 0aiiyi, CBSA3aHHBM C F2, 108 4YTeHus
writeln ('comepxuMmoe odarya B.txt:');
Repeat / /umK
Readln (F2,s); // cuuMTHBaeM MO LEJIOM CTPOKE M3 B M 3amNMCHBAeM B CTPOKOBY [IE€PEMEHHYI S
writeln(s);
Until seekeof (F2); // mnoka He koHel oOGamnia, CBS3aHHOTO C F2
Close (F2);
End.

[Ipumep pabOTHI IPOTPAMMEL:
cooepacumoe ¢hpaiina A.txt:

1 2 3 4 5
cooepacumoe ¢haiina B.txt:
1.00 2.00 3.00 4.00

5.00
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2. Paboma c¢ uucnosvbimu aiinamu. 3anucamo 6 atin uucia (Koa-60 8600Um NOIb306AMEND, CAMU YUCTA 3A0AIOMCI 2EHEPAMOPOM ClY-

yqunex yucen). 3anucams @ Opyeou gailn wucia, kpamuvie 5 uau 4.

program file2;

var f1,f2: file of integer; //dbannoBwe nepeMmeHHElEe Tuna integer (B damie OyOyT TOJBKO LEJEE YMCIa)
i,n,x: integer;

begin
assign(fl, 'a.dat'); // ceaszmBaeMm odamnoByio nepeMeHHyw fl c dammom a.dat
rewrite (fl); // OTKpLBaeM €Tr0 Ha BalMCh WM [I€pPe3anyuchb (eCyiuM OH yXe CYUEeCTBYeT)
assign(f2, 'b.dat'); // ceaszmBaeMm odanynoByio nepeMeHHyw f2 ¢ damsom b.dat
rewrite (f2); // oTkphBaeM e€Tr0 Ha BalMCh WM [I€pe3anyuchb (eCyiM OH yXe CYUEeCTBYeT)
write ('BBemuTe KOJ-BO umces: ');
readln (n) ;
for i:=1 to n do // GymemM B LMKJIe 3aNMCHBATL HOAHHBIE B Gban
begin
:=random (30) ;
write (£f1,x); // Tekyllee 3HaueHMEe X BalMCHBaeTCd B Odam
end;
close (fl); // BakpuiBaem o®ais, cBsszaHHbel ¢ fl (3T0 HYyXHO, YTOOH BCE 3alMCAHHHE B HEIrO IaHHBE
// COXpaHUIUCH)
reset (fl); // U OTKpHBaeM e€ro IJjid UYTEHUS

writeln ('BoT uucia m3 nepBoTo odainma:');
for i:=1 to n do

begin
read (fl,x); // cuurTHBaem 1 3HaueHue u3 daia, cBg3aHHOrTOo ¢ fl, U 3anMceBaeM €ro B X
write(x:5); // BHBOIVM X Ha BSKpaH
if (x mod 5 =0) or (x mod 4 =0) then write(f2,x); // ecCiy CUMTAHHEM 3JIEMEHT HOOXOIUT IO
//yCJiOBMIO, TO 3anuchHBaeM ero B (alj, CBA3aHHBM C 2
end;
close (fl); // =zaxkpeiBaeMm dainyi, cBsaz3auHwemt c fl
close(f2); // saxkpeiBaeMm dars, CBA3aHHBM C f2
reset (f2); // oTkpeiBaeM daiiy, cBg3aHHbM C f2, Ojsg 4yTeHusd
writeln;
writeln ('BoT umciia u3 BTOpoTro odammna:');
while (not eof(f2)) do // T.k. MH He 3HaeM, CKOJILKO OBJIO BalMCaHO 3JIEMEHTOB B (an,
//cBazaHuuit ¢ f2, TO MCHOJNIbB3yeM LUMKJI C yCJOBMEM, KOTOPEM OymeT paboTaThb
// moka He OymeT CuMTaH NpM3HAK KoHLa oarna (while (not eof (£f2)) do)
begin
read(f2,x); // cumreBaem 1 sjeMeHT U3 dalia, CBS3aHHOTO C f2, M 3anmMceHBaeM €To B X
write(x:5); // BRIBOOMM X Ha BSKpaH
end;
close(f2); // =BaxkpuiBaeMm 0®aiis, CBA3aHHHM C f2
end.

ITpumep paboOTEI MPOTPaMMBI:

Bseoume xon-60 yucen: 20

Bom uucna us nepsozo aiina:

12013 11217 7 8 7 21 10 519 9 4 17 13 3 6 11
Bom yucna uz emopozo ¢aiina:
20 12 8 10 5 4
Cnucoxk 3aga4
1. TexcroBble daiiibl.

1. [laHu ¢aiin, comepkaniuii TEKCT Ha PyCCKOM si3bike. COCTaBUTh CITUCOK BCEX CJIOB, BCTPEUAIOIIUXCS B 9TOM TEKCTE.

2. [Han ¢aiin, conepxamuii TeKCT, HAOpaHHBIN 3arjlaBHBIMU pycckuMH OykBaMu. [IpoBecTn 4acTOTHBIN aHaIM3 TEKCTa, T. €. yKa3aTbh
(B mporeHTax), CKOIBKO Pa3 BCTPEYaeTcs Ta MM HHas OyKBa.

3. [Mlan cumBonbHbIH daiin f. B daitie He MeHee 1ByX KOMIOHEHT. ONpenesuThb SBIAIOTCS JIM JBa NEPBBIX CUMBOJIA (aiiina nudpamu.
Ecmu ma, TO ycTaHOBUTB, SIBIISIETCS JIM YUCIO, 00pa30BaHHOE 3TUMH UPPaMH, YETHBIM.

4. [lan cumBoibHBIN daiin f. 3anucars B daiin g komnoHeHTs! daiina f B oOpaTHOM HopsaKe.

5. Jan daiin, comepxamuii TEKCT, 3alTUCAHHBIA CTPOYHBIMU pyCCKUMH OykBamu. [TomyduTs B Ipyrom daiiie TOT ke TeKCT, 3allicaH-
HBIH 3arJ1aBHBIMU OyKBaMH.

6. Man (aiin, cogepkaimnii IpOU3BOIBHBIN TEKCT. BHIICHUTH, 4ero B HeM OOJIbIINE: pYCCKUX OYKB WM ITUQD.

7. [Han Qaiin, cogepkaniuii TEKCT Ha PYCCKOM sI3bIKe. BBISCHUTE, BXOJWT JIM JaHHOE CIIOBO B YKa3aHHBIN TEKCT, U €CJIH Aa, TO CKOJIb-
KO pa3.

8. Mlan daiis, comepxammii TEKCT Ha PYCCKOM s3bIKe. BBIOpaTh N3 HETO Te CHMBOJIBI, KOTOPBIE BCTPEYAIOTCS B HEM TOJIBKO OAMH pas,
B TOM HOPSJKE, B KOTOPOM OHHU BCTPEUYAIOTCS B TEKCTE.

9. [Hanbl Qaiin, conepKamuii TEKCT Ha PYCCKOM SI3bIKE, U HEKOTOpble OykBBI. HaiiTi ci10BO, conepikaliee HauOOIbIIee KOJINIECTBO
YKa3aHHBIX OYKB.
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10.

11.

12.

13.

10.

11.
12.

13.

Jansl ¢aiin, conepkalliuii TEKCT Ha PycCKOM s3bIKe, M HeKoTopas OykBa. [loncunTaTh, CKOJIBKO CIIOB HAUYMHACTCS C YKa3aHHOM
OYKBBI.
Jan daiin, conepkamunii TeKCT, BKIIOYAIOIINI pycCKUe M aHrIHMicKkue cioBa. IloacunTars, Kakux OyKB B TekcTe 0ojblIe — pyc-
CKHX WM JJATUHCKHX.
Jan texcToBbIi (aiin. YianuTh U3 HEro Bce JIMIIHKME MPOOENbl, OCTABUB MEXKIY CIOBaMH He Ooiyiee onHOro mpobGeina. Pesysibrar
TIOMECTHTH B HOBBIX (haiiir.
Jan ¢aiin, conepkamunii TEKCT Ha pycCKOM si3bIke. [locuuTaTh KOJIMYECTBO CJIOB, HAUMHAIOIINXCS U 3aKaHUYMBAIOLIMXCS HA OJTHY
U Ty e OyKBY.

2. Yucaosbie ¢aiiibl.
Han ¢aiin f, KOMITOHEHTBI KOTOPOTO SBITIOTCS NeHCTBUTENEHBIMA YnciaMu. Haiiru:
a) CyMMY KOMITOHEHT (haiiia;
0) mpom3BeneHNe KOMIIOHEHT (aiina;
Jan daiin f, KOMIOHEHTBI KOTOPOTO SIBJIAIOTCS AEHCTBUTEIbHBIMU YicIaMu. HalTi U3 3HaYeHU KOMIIOHEHT:
0) HauMEHbIIEE U3 3HAYCHUH KOMIIOHEHT C YETHBIMU HOMEPaMH;
B) HauOoJblIIee U3 3HAUCHUH KOMIIOHEHT C HEYETHBIMU HOMEPaMH;
Han ¢aiin f, KOMITOHEHTH KOTOPOTO SBIIIOTCS ENBIME YrcaaMu. HafiTu:
a) KOJIMYECTBO YETHBIX YUCEII CPEIU KOMIIOHEHT;
6) cyMMy HEU&THBIX YHCET;
Jan daiin f, KOMIOHEHTBI KOTOPOTO SBIISIOTCS LEeTbIMK dncaaMu. [lomydnTs B daiine g Bce KOMIIOHEHTSH! (aiina f:
a) ABJIIOINMECS YETHBIMU YHCIIaMU;
0) mensmuecs Ha 3 ¥ He AeTsIIuecs Ha 7,
Janbl ¢aitner f 1 g, 3aM0JHEHHBIC CIyYaliHBIMU YHCIaMHu. 3anucaTh B (aiin h cHavana koMmoHeHTH! (aiina f, 3aTeM KOMIIOHEHTHI
(aiina g c coxpaHEHHEM MOPAAKA.
3anoxHuTh ¢aiin f nenpIMu YucnamMu, NOJTyYeHHBIME C IOMOIIBIO TeHepaTopa ciiydaiHbiX yucel. [lepenucats B daitn g Te komro-
HEHTHI (aiina f, KoTopsie SIBISIOTCS YSTHBIMH.
3anoyHUTh (ailyl mocneaoBaTeNnbHOro Aoctyna f HeiapIMu YiciIaMy, MOJYYeHHBIMU C ITOMOIIBI0 T€HEepaTopa CIyYaiHbIX YHCEIL.
[MomyanTs B daiine g Bce KOMIOHEHTHI (aiina f, KOTopble AeNATCS Ha M U HE AeNIATCS Ha N.
3anonHuTh Gaitn f 1ensMu YnuciaMu, MOAYYSHHBIMU C MMOMOIIBIO TeHEepaTopa ciaydaiHsix yucen. U3 ¢aitna f noayuuts daiin g,
HCKITIOUMB TTOBTOPHBIE BXOXKACHU uncel. BeiBecTn daiin g Ha SKpaH.
3anmcatpb B daiin f N npou3BosbHBIX HaTypanbHbIX yKcel. [lepenucats B apyroi ¢aiin Te anemMeHTsl, koTopbie kpatHbl K. Brise-
CTH TIOJYYCHHBIN (ailll Ha SKpaH.
3anonHuTs (ain f N nefcTBUTEN HBIMU CITyYalHBIMK YrciIaMi. HaliTi cyMMy MHHMMaIbHOTO U MaKCUMAaJIbHOTO 3JIEMEHTOB 3TO-
ro ¢aiina.
3anucats B ¢aiin f N ciayuaiiHeix IeiicTBUTENbHBIX ykcea. HailTu pa3HOCTh TIEPBOTO U MOCIEIHEr0 KOMIIOHEHTOB (haiina.
3anonHuTh (aitn f cnyvaitHbiMu nensIMu yicaamu. [lepenucars B daitn g Te KoMIoHEeHTHI (aiina f, KOTopble SBISIOTCS HEUSTHBI-
MH.
3anonHuTh Qaiin f nespIMu YnucIaMHy, MOTYYEHHBIMHU C ITOMOIIBIO TeHepaTopa ciaydaiHbIx yncel. [lepenmcats ux B daitn g B 00-
paTHOM TOpPSAKE.
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IIpakTuyeckas padora Nel2.
Tema: Pa6ora c rpaduxoii B PascalABC.
Jist paborsl ¢ rpadukoii B cpene nporpammupoBanust Pascal ABC u Pascal ABC.NET nysxHo nojxmounts Moxyias GraphABC.

Mpouenyps! mMmoxzynss GraphABC

procedure SetPixel (x,y,color: integer);

3akparmmnBaeT OHH IMUKCET ¢ KOOPAUHATAMH (X, y) IIBETOM color.

procedure MoveTo (x,y: integer);

[lepensuraer HEBUANMOE TIEPO K TOUKE C KOOPAWHATAMH (%, y) ; 3Ta QyHKIUA paboTaeT B mape ¢ GyHKuuei LineTo (x,y) .
procedure LineTo (x,y: integer);

Pucyer oTpe30k OT TeKyIIero nojoKeHUs epa 10 TOUKH (x, y) ; KOOPJAUHATHI I1epa MPU ITOM TAKKE CTAHOBATCSA PaBHBIMHU (X, V) .
procedure Line(xl,yl,x2,y2: integer);

Pucyer oTpe3ok ¢ HayajioM B TOYKE (%1, y1l) U KOHILIOM B TOUKE (X2, y2).

procedure Circle(x,y,r: integer);

Pucyet okpy>KHOCTb € IEHTPOM B TOUKE (X, y) U PaZAUyCOM r.

procedure Ellipse(x1l,yl,x2,y2: integer);

Pucyer smunc, 3a1aHHbI CBOUM OIMCAHHBIM IIPSAMOYIOJIbHUKOM C KOOPIUHATAMU IIPOTUBOIOIOKHBIX BEPIIUH (x1,y1l) U (x2,y2).
procedure Rectangle(xl,yl,x2,y2: integer);

Pucyet npsMoyronabHuK, 3aaHHBIH KOOPAXHATAMU IPOTUBOIIOJIOKHBIX BEPIIMH (x1,y1l) U (x2,y2).

procedure RoundRect (x1l,yl,x2,vy2,w,h: integer);

Pucyet npsMoyroiabHUK CO CKpYTJIEHHBIMU KpasMH; (x1,y1l) U (x2,y2) 3aJal0T Hapy NPOTUBOIOJOKHBIX BEPIINH, @ w U h — IIUPHU-
HY U BBICOTY DJUIUIICA, UCIIOIB3YEMOTO I CKPYTIIEHUSA KPAcB.

procedure Arc(x,y,r,al,a2: integer);

Pucyer myry OKpyXHOCTH € IIECHTPOM B TOUKE (x,y) U PaINyCOM r, 3aKIFOUCHHOU MEKIY ABYMsI TydaMu, 0Opa3yrOIUMHE YTkl al U
a2 ¢ 0ChI0 OX (al M a2 — BEIICCTBEHHBIE, 3aJAI0TCS B TPAlyCcaX U OTCYUTHIBAIOTCS MPOTUB YACOBOM CTPEIKH).

procedure Pie(x,y,r,al,a2: integer);

Pucyer cekTop OKpY>KHOCTH, OTpaHUYEHHBII Tyroi (MapaMeTphl MPOIeIyphl HIMEIOT TOT JK€ CMBICH, YTO U B TIPOLIEype Arc).
procedure Chord(x,y,r,al,a2: integer);

Pucyet ¢urypy, orpaHHYCHHYIO Tyroi OKPY>KHOCTH U OTPE3KOM, COSAUHSIOIINM €€ KOHIIBI ([TapaMeTphl IPOIEAYPhl HIMEIOT TOT e
CMBICII, UTO U B IPOLEAYPE ArcC).

procedure TextOut (x,y: integer; s: string);

BBIBOUT CTPOKY s B MO3UIMIO (x,y) (TOYKA (x,y) 3aJaeT BEPXHUH JCBBIH YToJ IPSIMOYTOIBHIKA, KOTOPBIH OyIeT CoepKaTh TEKCT
U3 CTPOKH s).

procedure FloodFill (x,y,color: integer);

3aymBaeT 001aCTh OJHOTO I[BETA IBETOM color, HAYMHAS C TOUKH (X, V).

procedure FillRect (x1l,yl,x2,y2: integer);

3anuBaeT NpSMOYTOJIbHUK, 3aIaHHBIH KOOpAMHATAMH MIPOTUBOIOJIOKHBIX BEPIIUH (x1,yl) U (x2,y2), LIBETOM TEKYIIEH KUCTH.
procedure Polygon (points: array of Point);

Pucyer 3anosiHeHHbII1 MHOTOYTOJIHUK, KOOPAUHATHI BEPLIMH KOTOPOIO 3aJjaHbl B MACCUBE points.

procedure Polyline (points: array of Point);

Pucyer nomanyio 1o ToukaMm, KOOpAUHATHI KOTOPBIX 3aJ]JaHbl B MACCUBE points.

function PenX: integer;

function Pen¥Y: integer;

Bo3sBpamator Tekyiue KOOpAUHATHI Mepa.

procedure SetPenColor (color: integer);

VYcraHaBnMBaeT UBET I€pa, 3aaBacMblii IApaMeTPOM color.

function PenColor: integer;

Bo3sBpamaer Texyuuii 1iget nepa.

procedure SetPenWidth (w: integer);

VYcTaHaBnMBaeT LIMPUHY NE€pa, PABHYIO w TUKCEIaM.

function PenWidth: integer;

Bo3zBpaiaeT TekyIyo IUpUHY nepa.

procedure SetPenStyle(ps: integer);

VYcTanaBnuBaeT CTUIIb MEpa, 3aJaBaeMblii TAPaMETPOM ps.

function PenStyle: integer;

Bo3sBpamaer Texyuiuii CTUIIb nepa.

CTuju mepa 3a/1af0Tcs CIeIyIOINMMHA MMEHOBAaHHBIMU KOHCTAHTAMU:
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psSolid

psClear psDash psDot psDashDot psDashDotDot

procedure SetPenMode (m: integer);

YcraHaBnuBaeT pekKUM Iepa, 3a/1aBaeMblil MapaMeTpoM m.
procedure SetBrushColor (color: integer);

VYcraHaBnuBaeT LBET KUCTH, 3aaBacMblii IApaMETPOM color

function

Bo3sspamaer

BrushColor: integer;

TEKYLIUH LIBET KUCTHU.

procedure SetBrushStyle(bs: integer);

VYcTaHaBnMBaeT CTUIIb KUCTH, 3a7JaBa€Mblii IapaMETPOM bs.

function

Bo3sspamaer

BrushStyle: integer;
TEKYILUHA CTUIIb KUCTH.

CTHJIH KHCTH 3a1al0TCA CICAYIOIMNMHA HMEHOBAHHBIMH KOHCTAHTaAMM:

bsSolid
bsVertica

bsCross bsClear bsDiagCross bsHorizontal bsBDiagonal
1 bsFDiagonal

procedure ClearWindow;

Ounmiaet rpaduyeckoe OKHO OCITBIM I[BETOM.

procedure ClearWindow (c: ColorType) ;

Ouninaer rpauueckoe OKHO IIBETOM c.

Ipumep. CocTaBuM Iporpammy, pucyrolyo rojioBy podbora >
PucyHOK comepXuT 1Ba NpsIMOYTOJIBHUKA, 4 OKPYKHOCTH, JIBE yTH, JIIIHUIIC, TPH Npsi-
MBbI€ IMHUH. 3apaHee ONpPEeIeNIoTCs Bce KOOPAUHATEI U pa3Mephl 3JIEMEHTOB PUCYHKA.

uses graphABC;

begin
Rectangle (100,100,300, 300); {rosoBa}
floodfill (105,120,clBlue); // 3akpammBaeMm T'OJIOBY CUHUM
Circle(150,170,30); {neBe1 TyIAB}
Circle (250,170,30); {npaBet TJa3}
Arc (150,170,45,135,40); {sneBas OpoBb}
Arc (250,170,45,135,40); {nopaBas OpoOBb}
Ellipse(190,200,210,250); {zHoc}
floodfill (195,220,clRed); // 3akpamrBaeM HOC KpPaCHBM
Rectangle (130,280,270,290); {poT}
MoveTo (100,300); {ycTaHoBKka BHM3 BJIEBO}
LineTo (50, 350) ; {Tpm}
LineTo (350, 350) ; {mmHnm }
LineTo (300,300); {mewn}
SetPenWidth (5) ; // ycTaHaBIMBAaeM TOJIIMHY JMHMM B 5 NOMKCeJen
Circle (150,170,10) ; {;eBpul 3padokx}
Circle (250,170,10) ; {npaBelt 3padok}
end.

AR

=

9.
10.

3agaun
Hapucyiite Tpu OKpYyXHOCTH C 3aKJIFOYEHHBIMH B HHMX TPEYTOJIBHHUKOM, KBaapaToM U 3Be3n0i. Bee ¢uryps
JIOJKHBI OBITH Pa3HOTO [BETA, PA3HOTO TUTIA 3AJIMBKY U THIIA JIMHUH.
Hapucyiite panyry.
Hapucyiite onumnuiickuii ¢uar.
Hapucyiite KOHTYp NPsSIMOYTOJIBHMKA, B KOTOPOM HApUCYWTE JIUHUSMU PA3HOTO LIBETA U CTUJISL CBOE UMSL.
HapucyiliTe KOHTYp TpSMOYTOJIbHUKA, B KOTOPOM HapUCYWTe JMHHUSMHU PA3HOTO IIBETa M CTHIIS CBOIO (amMu-
JIUIO.
Hapucyiite ceTky Ha SKpaHe JIMHUSAMH Pa3HOTO IIBETA M CTUJISL.
Hapucyiite pa3HOLBETHYIO MUILIEHB.
Hapucyiite 3 kpyrosble auarpamMmsl, cocrosiue u3 10 3aroJHEHHBIX CEKTOPOB, UCIIOJIb3Ys pa3IniyHble OpHa-
MEHTBI U [1BETa 3alI0JHCHHUS
Hapucyiite maxmatHoe mosne.
Hapucosats Ha 5kpane 10 3anoJHEHHBIX 3BE37] pa3HOTO LBETA M CTUIIS 3aIIOJIHEHUS.
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11. HapucoBatb Ha kpane 11 3anoaHeHHBIX poMOOB Pa3HOTO LIBETA U CTUIIA 3alIOJTHEHUS.

12. HapucoBatb Ha 9kpaHe 12 3an0JHEHHBIX MapalljIeJIorpaMMOB Pa3HOTO IIBETA U CTUJISI 3aIIOJTHEHUSI.

13. Hapucyiite 10 oKkpy>KHOCTEH pa3HOTO IIBETa, MEPECEKAIOMUXCSA B 2-X Toukax. l[Ber obmacteil mepecedeHms
JOJDKEH OTJINYAThCA OT LIBETOB OKPY’KHOCTEH, KOTOPBIE 3Ty 00JIaCTh 00Pa3yoT.

IIpakTuyeckas pa6ora Nel3.

Tema: Coznanne moxyinei B s3pike Pascal.
Cmpyxkmypa mooyns

CrpyKTypa MOIyINs aHAIOTHYHA CTPYKTYpE IPOTPaMMBI, OJHAKO €CTh HECKOIBKO CYIIECTBEHHBIX PA3ITHIHH.
unit <mmeHTMOMKATOP>;

interface

uses <CIOMCOK MOIyJIew>; { HeobgazsaTesbHBI }
{ mmoBanbHBIEe ONMCAHMUA }

implementation
uses <COMUCOK MOAOyJIen>; { HeobsazaTesIbHBI }

{ JoxasybHBIE ONMCAHUA }

{ peammzauusa npouenyp n obyHxumi }
begin

{ xonm mHMUMaIM3aUUM }
end.

3aroJIoBOK MOy sl HAUMHACTCS 3ape3epBUPOBAHHBIM CIIOBOM UNit, 32 KOTOPBIM cleqyeT uMs Moayis (uaeHTndukarop). Cie-
JIYIOIINM 3JIEMEHTOM B MOJyJIe SIBJIIETCS KifoueBoe cioBo interface. OHO 0003HavaeT Havano MHTepHEHCHOI CeKIIMN MOy — YacTH,
JIOCTYTTHOM BCEM JPYTUM MOAYJSM WIH IIPOTrpaMMaM, B KOTOPBIX OH HCIIOJIB3YETCS.

IIporpaMMHBIH MOIYIb MOXKET HCIOJIB30BAaTh APYrHe MOLYJH, IS TOrO OHU ONpEeAEIsIoTCA B onepatope uses. OnepaTtop
uses (ec’au OH MMEeT MECTO) MOXKET COAEPIKAThCs B ABYX MECTax. Bo-TIepBBIX OH MOKET CJIE€0BATh cpa3y Mocie KIFYEBOTo CI0Ba
interface. B aToM cityuae j100ble KOHCTaHTBI M THITBI IAHHBIX, ONHCAaHHbIE B MHTEP(EHCHOH CEKIIMK ATUX MOy, MOTYT HCIOJIb30-
BaThCsl B JIFOOOM ONKMCAaHUU B MHTEP(EHCHOI YacTh TaHHOTO MOMYJIS.

Bo-BTOpBIX, OH MOXKET CIIEZI0BATh HEMEIIEHHO 33 KJIIOYEBBIM ClIOBOM implementation. B 3Tom ciyuae Bce onucanust n3 3TUX
MOJyJIell MOTYT MCIIOJIb30BAThCA TOJIBKO B CEKIIMU Pean3aIii.

Humepgpeiicnan cexyun

WntepdeiicHas yacTh - "00IIeAOCTYIHAA" YacTh B MOJYJIE - HAUMHACSTCS 3ape3epBUPOBAHHBIM CIOBOM interface, cnemyer cpa-
3y IOCIIE 3ar0JIOBKa MOJYJIS M 3aKaHYHBACTCS IEpe]] 3ape3epBHUPOBAHHBIM clloBoM implementation. HTepdeiic onpenenser, 4To sSB-
nsercs "BUAMMBIM" (IOCTYITHBIM) JUIS JTFOOOM POTpaMMBI (MITH MOYJISL), HCIIONB3YIOMICH TaHHBIA MOTYJIb.

B unHTEpdeiicHOM YacTH (CEKITUI) MOIYIISI MOKHO OTIPENIEISATh KOHCTAHTHI, THITHl JAHHBIX, IEPEMEHHBIC, IPONETyPHl i QyHK-
LIUH.

[Ipouenyps! ¥ GyHKIIUHU, BUAUMBIE TSI TIOOOH MPOTPaMMEI, UCTIOB3YIONIEH TaHHBI MOIYJb, OTIMCHIBAIOTCS B CEKIIUU U H-
Tepdelica, 0THAKO UX ACHCTBUTEIHHBIC TEJIA - PEaTU3aIMY - HAXOAATCS B CEKIMH peann3anui. B uHTepeiicHON JacTu nepedncis-
FOTCS BCE 3ar0JIOBKU TPOIeAYyphl U QyHKIHHA. CEeKIHsI pean3aiuy COACPKHUT MPOTPAMMHYIO JIOTHKY MPOLEAYP ¥ (PYHKIIHH.

Cexyusn peanusayuu
Ceknus peanu3anuy — "MpUBaTHas" 9acTh - HAYMHACTCS 3ape3ePBUPOBAaHHBIM cIIOBOM implementation. Bce, 4to onmcano B

CeKIUKM HWHTepdeiica, SBISCTCS BUAUMBIM B CEKIIMU PEANTH3ALUN: KOHCTAHTHI, THIIBI, IICPEMEHHBIC, TPOLeAYpHl 1 (GyHKIuU. Kpome
TOTO, B CEKIIMU PEATU3AI[MH MOTYT OBITh CBOHM JOMOJHHUTEIBHBIC ONMCAHUS, KOTOPhIC HE SBIITIOTCS BHIMNMBIMH JIJIS IIPOTPAMM,
HCTIONB3YIOMINX 3TOT MOy b. [Iporpamma He 3HaeT 00 WX CYNICCTBOBAHHM M HE MOXET CCBUIATHCS HA HHUX WJIM 00pamaThes K HHAM.
OmHAaKO, 3TH CKPBITHIC AJIEMEHTHI MOTYT UCTIOIB30BaThCs (U, KaK MPABUIIO, HCIOIB3YIOTCS) "BUAMMBIMU" MIPOICTypaMH U (PYHKITUSIMH,
TO €CTh TEMH MOJIIIPOTPAMMAaMHU, YbH 3ar0JOBKH YKa3aHKI B CEKIUHN HHTepdeiica.

Ornepatop uses MOXKET COJIEPIKAThCS B CEKIIMU peaiu3anuu (implementation) u JOMKEH HEMOCPEACTBEHHO CIIEZIOBATH 32 KITIO-
YEeBBIM CJIOBOM implementation.

OO0bI4HBIC TIPOLIEAYPHI M (YHKIINH, ONFCaHHBIE B HHTEP(EHCHOM CeKIINH, JOIKHBI IOBTOPHO YKa3bIBAaThCS B CEKIMH peatn3a-
LHH.

Ecnu BBI XO0THTE Hamucath MOoA4yJib, coaepmamnﬁ HEKOTOPBIC IMOJIC3HBIC MOANIPOrpaMMBbl, U UCIIOJIB30BATL 3THU IMOANIPOTIPAMMbL

B CBOUX IIpOIr'paMMax, HAIMUIIUTE MOAYJb U COXPAHUTE €ro 1ol HMCHEM, 3a/laHHBIM B 3aroJIOBKEC MOIYJIA. B HUCXOJHOM q)ai/ine MOXKECT
COACPIKATHCA TOJIBKO OAUH MOAYJIb.
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Komnunayus moodynsa

B cpene nporpammupoBanus PascalABC.NET xoMmuisanyst MOIyJIst OCyIiecTBsieTcs komauaoi [Iporpamma - Kommumupo-

Bath (CTRLA+F9). Ilpu aToM co3nmaetcs ¢aiin ¢ pacumpeHneM pcu, KOTOPBIi JOIDKEH pacIionarathes JIN00 B CTaHAAPTHOM KaTajiore
MOJYJIeH, THOO B OAHOM TaNKe C HCITOJIb3YIOMIEH eTo MPOrpaMMOH.

Ecnu BBI momMecTHTE CBOU MOZIYJIb B 3aJJaHHBIA KaTaJIor Moz[yneﬁ, TO CMOXKETE CChUIATHCA HA OTOT MOAYJIb, AK€ €CJIN OH HE

HaxOOUTCA B TEKYIIEM KaTaJIOTE€ U B OubnMHoTeKax HCTIOJTHSIONICH CHCTEMBI.

Ipumep
Teneps HamumeM HeOONbIIONH MOay L. Hazoewm ero IntLib v BcTaBUM B HETO JBE MPOCTHIC MOAMPOTPAMMEI JUIS IIEITBIX YHCET

— nporueaypy 1 GpyHkuuto:

unit IntLib;
interface {oOBsaBigeM OpoLenyps U GYHKLMM, KOTOPHE OyOyT pPeajiM30BaHHEl [IO3XE }

procedure ISwap (var I,J : integer); {MeHdeT 3HaueHMUS INEepPEMEHHEIX: 1 Ha 3HaueHue J, J Ha 3HaueHue 1}
function IMax(I,J : integer) : integer; {HaxoOUT MaKCUMyM M3 IBYX I[IE€PEMEHHEIX }
implementation {pacnmuceBaeM npouenyps M OGyHKLUMM, OOBIABJIEHHHIE paHee }
procedure ISwap; {MeHseT 3HaueHMS OBYX [E€PEMEHHEIX }
var Temp : integer;
begin
Temp := I; I := J; J := Temp
end; { xoHeu npouenypel ISwap }

function IMax; {HaxoIMT MaKCUMyM}

begin

if I > J then IMax := I else IMax := J
end; { xonen oyukuMy IMax }
end. { xoneu momynsa IntLib }

HaGepure 3ToT Monynb, coxpanute ero B ¢aiin INTLIB.PAS, a 3atem ckomnunupyiite (ctrl+F9). B pesynbrare momydum ko
monyns B ¢aitne INTLIB.pcu.

Iepenuiem ero B KaTanor MoayJei (eciid TaKoi UMeeTcsl), UM OCTAaBHB B TOM K€ KaTajore, Ie HaXOAUTCs CIEAYIOIast mpo-
rpamMma, KOTopas Ucnoib3yeT Moy IntLib:

10.

11.

12.

13.

14.

program IntTest;
uses IntLib;
var
A,B : integer;
begin
Write ('BBemuTe 1OBa LIEJOUMCJIEHHBEIX 3HaueHusa: ');
Readln (A, B) ;
ISwap (A,B);
Writeln('A = ',A,' B = ',B);
Writeln ('MakcumMmanbHOe BHadyeHMe paBHO ', IMax (A,B));
end. { xoneu nporpammMel IntTest }

3ananus:

Hanumure nporpaMmy, UCIOJB3YIOMIYIO MOYJb, B KOTOPOM ONHKCaHbI 2 (DYHKIMH: TIEpBasi BO3BPALIAET CYMMY JBYX YHCEI,
BTOpAsi KX Pa3HULLY.
Hanumure nporpaMMy, HCHOJB3YIOIIYI0O MOIYJb, B KOTOPOM OIKCAHBI 2 MPOIEAYpPhl: MepBas BO3BPAILACT MPOU3BEICHHE
JIBYX YHCEIl, BTOPasi UX YaCTHOE.
Hanumure mporpammy, HCHOJB3YIOIIYIO MOJIYJb, B KOTOPOM OMHUCAHBI 2 (YHKIIMU: TIEPBasi HAXOIUT CpeiHeaprudMeTnaeckoe
2-X 4uCe1, BTOpasi — CPeTHEre€OMETPUIECKOE.
Hanwmmre nmporpamMmy, HCIOIB3YIONITYIO MOAYJb, B KOTOPOM ONMCAHbI 2 (YYHKIMH: IIepBas HAXOAWT HAHMOOIBINUI 00muil 1e-
JIUTEJIb BYX YUCEJI, BTOpas — HAaMMEHbIIee 00IIee KPaTHOE BYX YHCEIL.
Hanwmmre nporpaMMy, UCIIOJIB3YIOIIYI0 MOAYJIb, B KOTOPOM OITUCAHBI 2 MPOIERypHl: IepBas BO3BPAIIAET CyMMY IEPBBIX N
YJICHOB apU(PMETHIECKOH Mporpeccuu Ui BBEACHHBIX 3HAUeHUH al, n d, BTopas mpoueaypa HaXOAUT CyMMY IE€PBBIX N diie-
HOB I'€OMETPHUUECKON MPOTPECCHH IS BBEICHHBIX 3HaUeHUH al, n, d.
Hanwmmre mporpamMMy, HCHOJIB3YIONIYI0 MOAYJNb, B KOTOPOM OIMCAHBI 2 (YHKIMHU: TepBas HAXOTUT MaKCHMaJbHOE M3 3-X
qrcel, BTOpas — MUHUMAIIbHOE U3 3-X YHCEIL.
Hanwmmte nmporpaMmy, UCIOJIB3YIOIIYIO MOIYJIb, B KOTOPOM OIMKCAHBI 2 IPOIEAYPHI: MIEPBasi BBIYUCIACT (PaKTOPUAT BBEICH-
HOTO YHCJIa, BTOPAs — CYMMY BCEX YHCEN IO BBEJCHHOTO YHCIIa BKIFOYHTEIBHO.
Hanwmmte mporpamMmy, HCHOJIB3YIONIYEO MOAYIb, B KOTOPOM OITUCAHBI 2 MPOILEAYPHI: TIepBasi HAXOIUT THUIOTCHY3Y MPSMO-
YTOJIFHOTO TPEYrOJbHHUKA MO JBYM BBEACHHBIM KaTeTaM, BTOpas HAXOIHUT IUIOMAAb MPSIMOYTOIEHOTO TPEYTrOJIbHHKA.
Hanwmmre nmporpamMmy, HCIIOIB3YIONTYI0O MOAYINb, B KOTOPOM ONHUCAHKI 2 (PyHKIMH: MepBas 10 BeIEHHOH CTOpOHE KyOa Haxo-
ITUT €ro 00beM, BTOpas 10 CTOPOHE KyDa HaXOIWT ILIOMIAIb €ro MOBEPXHOCTH.
Hanwmmre nporpaMMy, HCIIONB3YIONIYI0 MOAYIB, B KOTOPOM OMNFCAHBI 2 MPOUEAYpPhI: ITepBas MOJCUYUTHIBACT B CTPOKE TIiIac-
HBIE, BTOpasi — COTJIacHbIE.
Hanuuure nporpamMmy, UCIOJB3YIOUIYI0 MO/YJIb, B KOTOPOM ONHUCaHbI 2 (QyHKIUH: MepBasi BBISICHSET, ICIUTCS JIM BBEJCHHOE
gucio Ha 3 6e3 ocTaTka, BTOpas HAaXOAUT CYMMY (P dHca.
Hanwmmre nmporpaMmy, HCIIOIB3YIOITYO MOAYJb, B KOTOPOM OIHMCAHEI 2 (DYHKIIMH: IepBast BRISACHSICT, ACTUTCS JIH BBEICHHOC
4rCcIo Ha 7 0€3 0cTaTKa, BTOpas HaXOIUT MPOU3BecHUE udp Yuca.
Hanwmmre mporpaMMy, UCIOJIB3YIONIYI0 MOAYJIb, B KOTOPOM OITUCAHBI 2 MPOICAYPHI: MepBas HAXOAUT MEPUMETP TPEYroib-
HUKA 110 BBEJICHHBIM CTOPOHAM, BTOpAsi HAXOHMT ILIONIAlh TPEYTONBHUKA TI0 BBEACHHBIM CTOPOHAM.
Hanwmmre nporpaMmy, HCHOIB3YIONIYIO MOAYJb, B KOTOPOM ONHUCAHbI 2 ()YHKIUU: TIEpBas HAXOJIUT IEPUMETpP HPSIMOYTOIb-
HUKA 110 BBEJICHHBIM CTOPOHAM, BTOPAsk HAXOIUT IUIOIIAAb MPSIMOYTONEHUKA 110 BBEJACHHBIM CTOPOHAM.
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Tpakruueckas padora Nel4.

Tema: Co3nanune TUHEHHBIX CIUCKOB B s3bIke Pascal.
I[ens: MONYYINTH IPAKTHYECKUE HABBIKK PAOOTHI C JMHAMUYECKUMHU MIEPEMEHHBIMHA M IUHAMHYECKUMH CTPYKTY-
pamu JTaHHBIX.

O01mme cBexeHus

st paboThl C TMHAMUYECKUMH CTPYKTYPAMH JAHHBIX HCIIONB3YIOTCS YKa3aTelnu. YKa3aTelld IMpeCcTaB-
JSIOT COOOM CHelHaIbHBI THIT MTaHHBIX. OHM TMPUHUMAIOT 3HAYCHHS, PaBHBIC aJipecaM pa3MeIIeHHs B orepa-
TUBHOH MaMsITH COOTBETCTBYIOIIUX JUHAMUYCCKUX MTEPEMCHHBIX.

CriuckoM Ha3bIBaeTCs CTPYKTYpPA aHHBIX, KK/ 3JIEMEHT KOTOPOW IMOCPEICTBOM yKa3aTesl CBS3bIBa-
€TCs CO CIEAYIOIINM 3JIeMeHTOM. Ha camMblil epBbIif 371eMEHT (TOJIOBY CIIMCKA) UMEETCS OT/IEIbHBIN yKa3aTeb.

W3 ompeneneHust ciaemyer, 4TO KaXKIbId 3JEMEHT CIIMCKA COJACPKUT IOJIe AHHBIX (OHO MOXET UMETh
CIIOXHYIO CTPYKTYPY) U TOJIe CChUIKM Ha CIeAYIOMUi 31eMeHT. [lociie CChIIKM MOCIeTHETO dIEMEHTa JTOJIKHO
coJiepkaTh MycTol ykasarensb (nil).

Uwrcro 371eMEHTOB CBS3aHHOTO CITUCKA MOYKET PACTH WIIM YMEHbBINATHCS B 3aBUCUMOCTH OT TOTO, CKOJIBKO
JAHHBIX Mbl XOTUM XPaHUTh B HeM. UTOOBI 100aBUTh HOBBIH 3JIEMEHT B CIIUCOK, HEOOXOIMMO:
1. [TosryunTh IAMSITH JIJIS1 HETO;
2. [TomecTuTh Ty HHGOPMAIIHIO;
3. 106aBUTH 2JIECMEHT B KOHEI] CIKMCKa (MJIM HAYajo).

DJEMEHT CIHCKAa COCTOMT M3 PAa3HOTUIHBIX YacTel (XpaHWMasi MHPOpMAIUS U yKa3aTellb), U €ro ecTe-

CTBEHHO IIPEICTAaBUTh 3anucklo. Ilepen onncannem caMoi 3alucy ONKCHIBAIOT YKa3aTellb Ha Hee:
Type { omnmcaHmMe cCOMCKa M3 LEeJEX 4YKcell }
PList = "TList;
TList record
Inf : Integer;
Next : PList;
end;
ITpumepnl
Co3nanue cnucka.
3aoaua. ChopMHupOBaThH CIIUCOK, COEpKaIMi 1eble uucna 3, 5, 1, 9.
Onpenenum 3anuck tumna TList ¢ monsaMu, coepKaliMy XapakKTePUCTUKU JaHHBIX — 3HAYEHUS Ouepei-

HOI'0 3JIEMCHTA 1 aJApecCa CICAYIOLICTO 3a HUM 3JICMCHTA
PList = "TList;
TList = record
Data : Integer;
Next : PList;
end;
UTOoOBI CIMCOK CYIIECTBOBAJ, HA/IO OMPEIETUTh yKa3aTelb Ha ero Hadano. OnuiieM nepeMeHHbIe.
Var
Head, x : PList;
{Co3mamumMm IepBH 3JIEMEHT: }

New (Head); { BHIOEeJNsgeM MeCTO B NaMATM OJa IepeMeHHoOM Head }
Head” .Next := nil; { ykasaTeJyib Ha CJeIylUMM 3JIEMEHT OYyCT (Takoro 3JiIeMeHTa HeT) }
Head”.Data := 3; { 3anojHseM MHOOPMALIMOHHOE IIOJIE MEPBOTO DJIEMEHTAa }

[Head —— nil
3

{HpO,HOJ'DKI/IM q)OpMI/IpOBaHI/Ie CITUCKaA, JJIA OTOI'0 HY?KHO ,H06aBI/ITL 3JICMCHT B KOHCII CITMCKa. BBG,HGM BCIIOMOT'aTCJIbHYIO IIEPEMEHHY O
yKa&ﬂEHLHOFOTHHa,KOTOpaﬂ6yﬂ€TXpaHHTBaﬂpeCHOCHCHHCFOBHCMCHTaCHHCKaZ}

X := Head; {celiuac mnocjiemIHUM D3JIEMEHT CIMCKa COBIaIaeT C eI'0 HadaJloM}
[Head [T —3] nil
3
New (x*.Next); { BoOmenum o0OJlaCTM HaMATM IJiS CJenyomero (2-T7o) DJeMeHTa M MNOMECTHMM eT'0o aIpec
B aIpecHYy 4YacTb npeneaymero (l1-ro) »mjemeHTa }
|Headr___" L
3
x = x”.Next ; { nepeMmeHHas X NPMHMMaeT 3HaudeHMEe alpeca BHIOEJIeHHOM objacTu. TakuM obpaszoM

OCYLIECTRBJIAETCHA IIepexXon K clelypniueMy (2—OMy) SJIEMEeHTY CIIMCKa }
|Headi
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x”.Data := 5; { BHaueHMe 3TOTO B3JIeMeHTa }
x".Next := nil; {criemymmero 3HaueHMUS HeT }

[Head 5] I mil

>< 3 5

OcTanpHBIe YKCIIa 3aHOCSITCS aHAJIOTHYHO:

New (x” .Next); { BeIOeamm objacTu NaMsaTM OJIS CJedyolero sJjieMeHTa |
X := x".Next ; { mepexonm k crengywomeMy (3-My) B3JEMEeHTY CIOMUCKa }
x*.Data := 1; { BHadveHMe 3TOTO 3JIEMeHTa }

x".Next := nil; {crenmymmero 3HaueHMUS HeT }

New (x”.Next); { BoOeaum objacTM NaMATU OJd CJAeIyRIero sJiIeMeHTa }
x := x*.Next; { nepexonm k ciemywoueMmy (4-My) DJIEMeHTY CIOMCKa }
x*.Data := 9; { BHauveHMe 3TOTO BJIEMeHTa }

X" .Next := nil; {cienmymomero =3HayeHUI HeT }

3ameuanue. Kak BUAHO U3 IpUMepa, OTIIMYHBIM SIBJIsIETCS TOJIbKO co3aanue nepBoro (Head) snemenTa —
rOJIOBBI cTiMCKa. Bee ocTanbHbIe 1EHCTBUS MTOTHOCTHIO aHAJOTUYHBI U UX €CTECTBEHHO BBITIOJIHATH B IIUKJIE.

HpI/ICOCI[I/IHeHI/Ie HOBOI'O 3JIEMECHTA K I'OJIOBE CIIMCKa IIPOU3BOJUTCA aHAJIOTHUYHO!:
New (x); { BBOI 3BHaueHMud sJjeMmeHTa x”".Data := .. }
x”.Next := Head; Head := X; .ereens .

B sToM ciyyae nocneqHui BBEJCHHBIN DJIEMEHT OKAYKETCS B CIIMCKE MEPBBIM, a IEPBBIN — IIOCIECIHUM.

IIpocMoTp cnmcka.

IIpocMOTp 271EMEHTOB CIHUCKA OCYIIECTBISETCS IOCIEAOBATENbHO, HAYMHAA C €0 Hayaja. YKas3arelb
List mociegoBaTeNnbHO CCHUTAETCS HA MEPBBIH, BTOPOW U T. . SJIEMEHTHI CITUCKA JI0 TEX II0P, MOKa BECh CITMCOK
He Oynet mpoiiaeH. [Ipu 3ToM ¢ KaXIbIM 3JIEMEHTOM CIIMCKA BBIMOJHSACTCA HEKOTOpas onepalus — HalpuMep,

neyaTh dyeMeHTa. HauansHoe 3naueHue List — aapec mepBoro anemenTa cnucka (Head).
List := Head;
While List <> nil do

begin

WriteLn (List”.Data);

List := List”.Next; { mepexonm k ciemyoumeMy 3JIEMEHTY; aHAJOT IOJs MaccuBa i:=i+1 }
end;

Yaanenue 3J1eMeHTA U3 CIIUCKA.
[Ipu ypaneHuu 3nemMeHTa U3 Crucka HeoOX0IMMO pa3InyaTh TPU CIIydast:
1. Y nanenue snemeHTa U3 Hadaua CIUCKa.
2. Y naneHue 3eMeHTa U3 CEpEeIUHbI CIIHCKA.
3. Yianenue U3 KOHIIA CIIUCKA.
Digit — 3HaueHne yAansieMoro 3JIeMeHTa.
Yoanenue snemenma uz nauana cnucka.

List := Head; { BanoMHMM azpec OEepPBOTO 3JIEMEHTa CHOuCKa }
Head := Head”.Next; { Tenepr Head ykxasuBaeT Ha BTOPOM BJIEMEeHT CIMCKa }
Dispose(List); { ocroBomummMm namsaThb, 3BaHATYH HepeMeHHOM List” }

y()aﬂeHue ajlemerma u3 cepedqul CnucKda.
HJ’ISI OTOI'0 HY>XHO 3HATh aJipeca yAaId€MOIo 3JICMCHTA U 2JICMCHTA, HAXOAAIIETOCA B CITMCKE IIEPECI HUM.
List := Head;
While (List< >nil) and (List”.Data< >Digit) do
begin

% i= List; X « List P x".Next
List := List”.Next; —) —> | Dat3s@fEit |
end;
x”.Next := List”.Next; | -~ N

Dispose(List) ;
Yoanenue uz xonya cnucka.
Ono MMPOU3BOJUTCA, KOT'Ia YKAa3aTCJIb X MMOKa3bIBACT HA Hpe,[[HOCHGI[HI/Iﬁ OJIEMCHT CIIMCKa, a List — Ha mo-

CJIETHUMN.
List := Head; x := Head;
While List”.Next<>nil do .
. X List x" _.Next
begin N
x := List; 3 )
List := List”.Next; 3 3 nil
end; . 7 ’
x”.Next := nil;

Dispose (List) ;
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KoHTpoJibHbIE BOIPOCHI:

AR~

Ymo maxkoe ykazamens?

Ymo maxkoe cnucok?

Kax peanuzyemcs onucanue cnucka?

Ha umo oonoicen yxasvieamo nocieonuil snemenm cnucka?
Kax cozoaromcs anemenmor cnucka?

Kax yoansiomces snemenmot cnucka?

BapuanTbl 3a1anui

YacTtb
1.

Sk w

a

10.
11.

12.

13.

Yactb

W

N

10.

11.

12.

13.

1.

CdopMupoBaTh CIUCOK CTPOK M a) COXPAaHUTh €ro B TEKCTOBOM (aiiyie; 0) COXpaHUTh €ro B OOpaTHOM
MOpsiIKE B TEKCTOBOM (haiiie.

CdopmupoBaTh CIHUCOK CTPOK U3 TEKCTOBOTO (aiina.

Hanmcate GyHKIIMIO, KOTOpPask BBIYUCISIET CpeHee apu(hMETHUECKOE HJIEMEHTOB HEIyCTOTO CITUCKA.
Hanucate npouenypy npucoenrHenus cnucka L2 k criucky L1.

Hanucars pyHkuuto, kotopas coznaer cnucok L2, senstomuiics konuel cnucka L1, HaunHaromerocs ¢
JAHHOTO y3Ia (3aJaeT MOJIb30BATENb).

Hanwmcate GyHKINIO, KOTOpast MOJICYUTHIBAET KOJTUYECTBO BXOXKICHUH 3JIEMEHTA, KOTOPBI BBOAUT TOTb-
30BaTelb, B CIIUCKE.

Hanmcate ¢yHKINIO, KOTOpask yIauseT U3 CIICKa BCE BXOXKICHUS dJIEMEHTa, KOTOPBI BBOAMT MOJIH30Ba-
TeJb.

CdhopMupoBaTh CIUCOK IENBIX YMCEI M YIAIUTH U3 HETO BCE YETHBIEC.

CdopmupoBaTh CIMCOK BEIIECTBEHHBIX YUCEI U BRIYUCIUTH CYMMY.

Hanmcatps GpyHKIIMIO, KOTOpasi MPOBEPSIET, YHOPSA0UYEHBI JIH HJIEMEHTHI CITUCKA 110 ali(haBUTY.

Hanucate (yHKIIMIO, TOACUNUTHIBAIOIIYIO KOJIUYECTBO CIIOB B CIHUCKE, KOTOPHIE HAYMHAIOTCS C TOM Ke
OYKBBI, UTO U CJIEIYIOIIEE CIOBO.

Hanwucate QyHKIMIO, KOTOpast UCHOIB3YeT UCXOAHBIN criucok L u cozmaer aBa HoBbIX cnmcka L1 u L2.
L1 conepxxut HeueTHbIE y37bl, @ L2 — yeTHBbIE.

Hanwucate QyHKIMIO, KOTOpas UCHOIb3YeT UCXOAHBIN criucok L u cozmaer aBa HoBbIX cnmcka L1 u L2.
L1 conepxxut HeueTHbIE uncia, a L2 — yeTHsIe.

2.

CocraBuUTh IporpamMmy, KOTOpas BCTaBJISET B CIUCOK L HOBBIN 3J1eMEHT F 3a KaXK/IbIM BXOXICHUEM 3JIe-
MeHTa E.

CocraBuUTh NporpaMmy, KOTOpasi BCTaBJISIET B CIUCOK L HOBBINA 31eMeHT F nepen nepBbIM BXOKICHHEM
aneMenTa E, ecan E BXonuT B L.

CocTraBuTh NpoOrpaMmy, KOTopas yAaJIIeT U3 CIUCKa L BCe 3JIEMEHTHI E, €Clii TaKOBbIE UMEIOTCS.
CocTraBuUTh MpOTrpaMMy, KOTOpas yAalseT U3 CIUCKa L 3a KaKIbIM BXOXKICHUEM JJIEMEHTa £ omuH die-
MEHT, €CJIM TAKOBOM MMEETCS M OH OTJIMYEH OT FE.

CocraBuTh MpOrpaMMy, KOTOpast yAQJISIeT U3 CIUCKA L BCE OTPUIIATEIHHBIEC SJIEMEHTHI.

CocTaBUTh MpOrpamMmy, KOTOpasi MPOBEPsIET, €CTh JIU B CUCKe L XOTsI ObI Ba OJJTMHAKOBBIX DJIEMEHTA.
CocTraBuUTh MpOrpaMMy, KOTOpast MEPEHOCUT B KOHEI[ HEMYyCTOTO CITHUCKA L €ro MepBhIi JJIIEMEHT.
CocraBUTh poOrpamMmy, KOTOpasi BCTaBJIS€T B COUCOK L 3a MEpBBIM BXOXKJEHUEM dJIeMeHTa E Bce aJe-
MEHTHI criicka L, ecin E BxomuT B L.

CocraBUTh NporpamMmy, KOTOpas MepeBOPaunBaET COUCOK L, T.€. U3BMEHSET CCbUIKUA B 3TOM CIIUCKE TaK,
YTOOBI €T0 DJIEMEHTHI OKA3aJIMCh PACIIOJIOKEHHBIMU B 00pAaTHOM TIOPSIJIKE.

CocraBuTh NporpaMmy, KoTopasi B CMcKe L U3 KaKJI0M TPpyMIbl NOAPSA] UAYIINX OJMHAKOBBIX AJIEMEH-
TOB OCTaBJISAET TOJHKO OHUH.

CocTaBuTh Iporpammy, Kotopas GopMHUpyeT CHUCOK L, BKIIOYUB B HETO MO OJTHOMY pa3y 3JIEMEHTHI, KO-
TOpPBIC BXOIST OJJHOBPEMEHHO B 00a criucka L1 u L2.

CocTaBuTh Iporpammy, Kotopas GopMHUpyeT CIUCOK L, BKIIOYUB B HETO MO OJTHOMY pa3y 3JIEMEHTHI, KO-
TOpBIE BXOJAAT B CIUCOK L/, HO HE BXOJAT B CIUCOK L2.

CoctaBuTh Iporpammy, Kotopas GopMHUpyeT CIUCOK L, BKIIOYUB B HETO MO OJTHOMY pa3y 3JIEMEHTHI, KO-
TOpBIE BXOAAT B OJMH W3 CIUCKOB L/ 1 L2, HO B TO %€ BpeMsI HE BXOJAT B IPYTOM.
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