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OO01mue TeopeTHYECKHE MOJ0KEHUSA

3a mocneauue rojapl 36Kk Cu cTan Hanbosiee MOMyJISIPHBIM CPEId BCEX KOMITbIO-
TEPHBIX S3BIKOB MPOrPaMMHUPOBAHHUS, U OOYCIIOBIECHO 3TO TPEMsSI BECKHUMH MPUYHHAMMU:
CKOPOCTBIO, IEPEHOCUMOCTBIO U CTPYKTypUpoBaHueM. MHuorue mHctpykuuu Cu aape-
COBaHBI HEMOCPEICTBEHHO aNMapaTHONW YacTU KOMIBIOTEpa, Mo3ToMy nporpamma Ha Cu
BBITIOJIHAETCS O4YeHb ObICTpOo. DaKkTUUECKH, OHAa pabOTaeT HACTONBKO OBICTPO, uTo CH
MOXXET OBITh MCIIOJIb30BaH ISl HAMHCAHUS OMEPAIIMOHHBIX CHUCTEM, KOMMYHHUKAIIMOH-
HBIX ¥ HHOKCHEPHBIX MPUJIOKEHUH U JTaXKe KOMITHIISTOPOB.

A.]'l(l)aBI/lT H KJ]aCCI/I(l)I/IKaIII/IH JAHHBIX A3BIKA Cu

B s3pike Cu HCTIONB3YIOTCS CleAyIoIre Habopbl CHUMBOJIOB
1. Ctpounbie 1 TpoNKUCHBIC OYKBBI JATHHCKOTO andaBuTa.
2. Apabckue mudpsi ot 0 10 9.
3. CneunaibHbIE CUMBOJIBI:
+ mroc, — MUHYC, * 3Be3704uKa, / ApoOHas yepTra, = paBHO, > Ooiblie, < MEHBIIE,
; TOUKa ¢ 3amaTtod, & ammepcaHn , [ | kBagpaTHbIe CKOOKH, {} (GUTYypHBIE CKOOKH,
( ) Kpyrable CKOOKHM, _ 3HAK MOJYEpPKUBAHUSA, npoben, . TOuka, , 3amsTasd,
JIBOETOUME, # pelieTka, % MNpoLeHT, 7 3HaK BOIpoca, ! BOCKJIMIATEJIbHBIA 3HAK,
\ 0OpaTHBIN CIIAIIL.
B sA3bIke NPUMEHSAIOTCS JaHHBIC JIBYX KAaTETOPH: MPOCThIE (CKAISIPHBIE) U
CJI0KHBIE (COCTaBHBIE) TUIIBI JAHHBIX.
OcHOBHBIC TUIIBI TPOCTHIX JAHHBIX: CTAHAPTHBIN 1eNbIN (int), BEIIECTBEHHBIN C
onuHapHOU TouHOCTHIO (float) m cuMBoONBHEIH (char).
B cBoto ouepenpb, naHHBIC HEIOTO TUMA MOTYT OBITh KOPOTKUMU (short), mmuH-
HeiMH (long) u 6e33HakoBBIMU (unsigned).
Llenpie ¥ BEIIECTBEHHBIC THIBI JaHHBIX HAXOMATCS B ONMPEIEICHHBIX YUCIOBBIX
Ivana3oHax U 3aHMMAIOT Pa3HbId 00BEM ONepaTUBHOW mamsaTv (B Taby. 1 mpuBeneHBI
JMana3oHbl OCHOBHBIX MPOCTHIX TUIIOB JIAHHBIX).

Tabnuma 1
Tun na"HHBIX JnanazoH 3Ha4eHUM

Char -128...127
Int -32768...32767
Short -32768...32767(-128...127)
Long -2147483648...2147483647
Unsigned int 0...65535
Unsigned long 0...4294967295
Float 3,14*107°...3,14*10°
Double 1,7 *10°% 1,7 *10°




Bce 00bekThI (epeMeHHbIe, MACCUBBI U T.]1.), C KOTOPBIMU pabOTaeT mporpamma
B Cu, HeoOxoaumo AekiIapupoBath. [Ipu 5ToM BO3MOXKHBI ABE (OPMBI JIEKJIapalliu:
OTHCaHue, He IPUBOAIICE K BBIICICHUIO TTAMATH, U ONPEEICHUE, IPU UCTI0JIb30BAHUN
KOTOPOT'0 TOJT OOBEKT B 3aBUCUMOCTH OT €ro BUAa OyIeT BbIJEJICH OMpPeIeIeHHbII B CO-
OTBETCTBUU C TUIIOM O0BEM ONIEPATHUBHOMN MaMSTH.

Bo BTOpOM cityuae mpu 3TOM 00BEKT MOKHO Cpa3y MPOMHUIIMATIU3UPOBATH, T.€.
3a/1aTh HauaJbHOE 3HAYCHUE.

Hampumep: int k=50;

float a= —5.8;

[Tpu pexmapanu 00HEKTOB UCTIOIB3YIOTCS UX HIACHTU(DUKATOPEI.

Nnentuduxatopbl 00bEKTOB MporpaMMbl Ha si3bike CH MOTYT BKJIFOYATh:

uudpsr 0...9;

JATUHCKHE TPOIMUCHBIE U CTPOYHBIE OYKBHI A...Z, a...Z;

CHUMBOJI TIOTYEPKUBAHUS .

[lepBoiii cuMBON uAeHTU(UKATOpA HE MOXKET ObITh mHubpoi. [InuHa uaeHTH-
¢dukaTopa ompenensiercs peanusanueit TpanciasTopa Cu u pemakTopa cBsizeil (KOMIIO-
HoBIMKa). COBpeMeHHAas TEHACHIUS — CHITUE OTPaHUYCHU N ATMHBI HACHTH(QUKATOpA.

B si3bike Cu OYKBBI HMKHET0 PErucTpa . OTJIMYAKTCH OT OYKB BepPXHEro
perucTpa U UMeHa BceX 00bEKTOB NMPOrPaMMbl 110 YMOJYAHUIO NPUHATO MUCATH
(3a peaKHM MCKJII0YeHHeM) CHMBOJIAMHM HUKHEr0 perucrpa!

Paznenurenn naeHTHPUKATOPOB 0O0OBEKTOB:

MPOOCITHI,

CHUMBOJIBI TaOYIIAINH, IEPEBOA CTPOKU U CTPAHMIIBL;

KOMMEHTapHH.

KommenTtapuii — nr00asi mociieoBaTeIbHOCTh CUMBOJIOB, HAUMHAIOIIASCS Mapoit
CHMBOJIOB /* M 3aKaHYMBAIOIIASICS TTAPOH CUMBOJIOB */.

[Iporpamma, HanucaHHas Ha si3bike CH, COCTOMT W3 OJIHOM WJIM HECKOJbKHX
¢byHKuuMi, npuyeM oHa GyHKUUSA 0043aTeIbHO UMeeT UMs main() — OCHOBHas, IJIaBHAs..
Ee nasnauenue — ympaBieHue Bcedl pabotoii mporpammsbl. [lanHas QyHKIuMsA, Kak mpa-
BUJIO, HE UMEET TapaMETPOB U HE BO3BpaIllaeT pe3yJbTaT, HO HATMYUE KPYTJIBIX CKOOOK
(kak 1 s Apyrux QyHKIui 6e3 mapaMeTpoB) 00s3aTENbHO.

O01mast ctpykTypa nporpammsl Ha si3bike Cu

<IUPEKTHUBBI IperpoLeccopa>

<ompeJesIeHne TUIIOB MojIb30BaTes — typedef>

<MPOTOTUIBI HYHKIUI>

<ompejeneHne rio0aIbHbIX EPEMEHHBIX>

<}yHKIIUI>

B cBoto ouepenp, PyHKIIMN UMEIOT TaKyl0 CTPYKTYPY:
<KJacc_MaMsITu><TUI><uMms GyHKIUI>(<0O0bSIBICHUE TaPaMETPOB>)
{ — Hauano PyHKIMHU

<JIOKaJIbHBIC ITapaMeTpPbI>



<omnepanuu U oneparopbr>
} — KOHell (PyHKLINH

PaccmoTpuM KpaTko OCHOBHBIE YaCcTH OOIICH CTPYKTYPhI IPOTPAMM.

[lepen xommusiiued mporpamma Ha a3bike Cu 00pabaThIBaeTCsl CHEIUAIbHOMN
MPOrpaMMOi — MPETPOIECCOPOM, KOTOPBIN paboTaeT Mo ynpaBieHUEM AUPEKTUB. J{u-
PEKTUBBI 3aITUCHIBAIOTCS 11O CIASAYIOIIMM TPaBUIaM:

1) Bce mpemnpoiieccopHble AUPEKTUBHI JOHKHBI HAYMHATHCS C CUMBOJIA #;

2) Bce MUPEKTUBBI HAUUHAIOTCS C TIEPBOM MO3UIINH;

3) cpa3y 3a CUMBOJIOM # JOJKHO CIIeIOBAaTh HAMMEHOBAaHUE TUPEKTHBBI, YKa3bl-
BaloIIIee TEKYIIYIO OMepaIrio Mpenporeccopa.

[Ipenporieccop pemraer psa 3aaad Mo npeaBapuTeabHON 00paboTKe MPOrpaMMBI,
OCHOBHOM M3 KOTOPBIX SIBIISICTCSA «IOJKIIOYEHHE)» K MPOTpaMMe TaK Ha3bIBA€MBIX 3aro-
JOBOYHBIX (haijioB (OOBIYHBIX TEKCTOB) C ACKIapallMel CTaHIAPTHBIX OMOIMOTCYHBIX
GyHKIMIA, KOTOpPHIE HCIOIB3YIOTCS B mporpamme. HammeHoBaHWE TakoW AUPEKTUBBHI:
#include (moakiIr04KTH), @ OOIIHI PopMaT €€ UCTIOIH30BAHUS

#include <daiin 1.h>

#include <daiin n.h>
rae h — pacmupeHue 3aro10BOYHBIX (HaitoB.

[Ipenponieccop mnojacTaBiasieT Ha MECTO HTUX JTUPEKTUB TEKCThl (hailios:
¢aiinl...n, comepkammx MPOTOTUIBI-OOBIBICHUS CTaHIAPTHBIX OMOTMOTEUHBIX (YHK-
[MH U JeKJIapalii HEKOTOPBIX JOMOMHUTEIbHBIX 00ObEKTOB COOTBETCTBYIOMIEH OMOIHO-
TEKH.

Ecnu ums ¢aiina 3aKi109eHO B yrioBble CKOOKM < >, TO MOUCK JaHHOro (haiina
MPOU3BOJUTCS B CTAaHAAPTHOW AUPEKTOPUM C dTUMU (aiaMu, eciu ke ums (aiina 3a-
KJIFOUEHO B JBOMHBIC KaBBIYKM ~ , TO MOUCK JAHHOTO (pailyia MpOU3BOAUTCS B TEKYILIEM
JTMPEKTOPHH.

Hanpuwmep:

#include <stdio.h> — monkirouaetcst ¢aitn ¢ 0OBABICHUSIMH CTaHAAPTHBIX (DYHK-
ui GaiaoBOTO BBOJA-BBIBO/IA;

#include <conio.h> — dpyHkuuu 4711 pabOTHI ¢ KOHCOJIBIO;

#include <graphics.h> — cogepxut mporoTunsl rpadpuueckux GyHKINHT;

#include <math.h> — 00BsABASET MPOTOTUIIBI PA3TUYHBIX MAaTEMaTUYECKUX (YHK-
OUAU.

Bropoe ocHOBHOE Ha3zHaueHHe Mpenpoueccopa — 3T0 00padoTka MakpooIpee-
JeHu#, KoTopble HaunHaroTcs ¢ #define (ompenenuts). JupexktuBa #define nmpeanuce-
BaeT KOMIWIATOPY 3aMEHHUTh UMSI KOHCTAHTBI Ha TO, YTO CJISYET 32 STUM UMEHEM.

MakpomnoactanoBka #define umeet o01mumiA BUA:
#define <unenTudukaTop 3HAaUCHHE™>



Hampuwmep: #define PI 3.14
B xome mpenporieccopHoit 00pabOTKH MpOTrpaMMbI TIOSIBICHHE B TEKCTE HACHTH-
¢ukatopa PI 3amensiercs 3nauenuem 3.14.
Jlanmee UaeT 3arojIOBOK (PYHKIIMHM W TEKCT, KOTOPBIN 3aKiI04YacTcs B (UIypHBIC
CKOOKH.

[Ipumep:
3aronmoBok  #include <stdio.h> /*nmupexTuBa npemnporeccopa*/
byHKIMHA void main() /*uMs QyHKIIUU C aprymeHTamu */
{
Temno int num,; /*omepatop onucaHus */
byHKIMH num=25 ; /*orepanys IpucBariBaHus */
printf("%d 510 wmcno \n",num);
}

Takum 00pa3oM, OTITMYHUTETHHBIM MPU3HAKOM UMCHH (PYHKIIMH CITY)KAT KPYTIIbIC
CKOOKH (), B KOTOPBIC 3aKJTFOYACTCS CITUCOK apryMEHTOB. APryMEHTBHI MOTYT OTCYTCT-
BOBaTh. 37€Ch aTpuOYT void — OTCyTCTBUE 3HAUCHMSL (MCTIONB3YeTCS sl HeUTpaIu3aIlluu
3HAUYCHUS, BO3BpaIaeMoro (GpyHKIMEH, Win Ui JCKJIapaliui ykKaszareied Ha o0JacTh
namaTtu 0e3 Ha3HaueHus Tuna oowvekTa). A Teno QpyHKIuU mpeacTaBiseT coboit Habop
orepaIii ¥ OnepaTopoB, KaX bl U3 KOTOPHIX OKAHUYUBACTCS CUMBOJIOM «;» DyHKIHS
printf — dynkuus gopmatHoro BeiBoaa, %d ykassiBaeT mecto U opmat (%d — mecs-
TUYHOE 11€J10€) BBIBOJIA IEPEMEHHON NUMm, \n— CHMBOJ TIEPEeBOJAa CTPOKH, OH CIYXKUT
IUT YKa3aHUsI epexojia Ha SKpaHe MOHUTOPA K JICBOMY Kparo CICAYIOMICH CTPOKH.

OmnepaTtopbl BBO1a-BbIBOa HH(pOpMATHHT

Jlna BeiBosia nH(poOpManum B sizbike Cu ucnosib3ytorcst pyHkiuu: printf, puts.

®opmat pyukium printf:

printf(ympasistonias cTpoka , apryMeHT1, apryMenT2,...);

YnpaBisoIas cTpoKa CONEPKUT 00BEKTHI TPEX THIIOB: 0OblUHbIe CUMBOIbL, KOTO-
pBIC IPOCTO BBIBOJSATCS HA dKPaH MUCILICS (KOMUPYIOTCS B CTAHIAPTHBIN BBIXOIHOU I10O-
TOK); cneyugukayuu npeodpazo6anus, Kaxaas U3 KOTOPhIX BBI3BIBACT BBIBOJ HA YKpaH
3HAUYCHMSI OUCPEAHOr0 apTyMEHTAa U3 MOCIEAYIOIIETO CIUCKA, U YNpasisaiowue cumeo.ib-
Hble KOHCMAHMbL.

Kaxxmas crienmdukanms mpeoOpa3oBaHus HAYMHACTCS CO 3HaKa % W 3aKaHIMBACTCS
HEKOTOPBIM CHMBOJIOM, 3aJal0lIMM MpeoOpa3oBaHusI. Mexay 3HakoM % ¥ CHMBOJIOM
peoOpa3soBaHUsI MOTYT BCTPEUATHCS: 3HAK MUHYC, YKA3BIBAIOIINH, YTO MpeoOpa3oBaH-
HBII TTapaMeTp J0JDKCH ObITh BRIPOBHEH BJIEBO B CBOEM II0JIC; CMPOKA yughp, 3aaaronias
MUHUMAJIBHBIA pa3Mep TMOJISA;, mouka, OTACIAIOMAs pa3Mep IOJsl OT IMOCIEAYIOMmeH
CTpOKU THdP; cmpoxa yughp, 3amaromas MaKCHUMalbHOE YHCIO CHMBOJIOB, KOTOPHIC
HY)KHO BBIBECTH, WJIU K€ KOJUYECCTBO MHU(P, KOTOPHIE HYKHO BBIBECTH CIIpaBa OT JeCs-
TUYHOUM TOUkHW B 3HaueHUsx TumnoB float wnu double; cumeon drunwvl 1, ykazpiarommii,
YTO COOTBETCTBYIOLIMI apryMeHT UMeeT THII long.



Jlanee 3anmuchIBaeTCS OAMH U3 CICAYIONIMX CHMBOJIOB MPeoOpa30BaHus:

d — 3HaUYeHHMEM apryMeHTa SIBISETCS decamuunoe yeioe Yucio ;

C — 3HAYCHUEM apryMEHTa SIBIACTCS CUMBO,

S —3HAYEHUEM apTryMEHTa SIBIIACTCS CMPOKA CUMBOJIO8;

€ —3HaUEHUEM apryMEHTa SIBIISIETCS GeujecmeeHHoe 0ecsimuyHoe Yucio 8  IKc-
NOHEHYUAIbHOU hopme ;

f —3HayeHHEM aprymeHTa SBISIETCS 8euyecmeerHHoe 0ecamuiHoe Yucao ¢ niasaro-
wieti mouKotl,

g — ucnoisb3yercs Kak %e win %f u uckiatouaet BbIBOA HE3HAYALMX HYJIEH;

U — 3HAUYCHHEM apryMeHTa SIBISETCS Oe33HAK080e Yenoe YUCo,

0 — 3HAYEHUEM apTyMEHTa ABJIIETCS 80CbMEPUUHOE Yelloe YUCTO,

X — 3HAUYECHUEM apryMEHTa SBJISETCS ulecmHaoyamepuyroe yeuoe 4ucio,

P — 3HAUCHHMEM apryMeHTa SIBJSETCS ykazamens (aapec).
AprymMeHTamMu MOTYT OBITh TIEPEMEHHBIC, KOHCTAHThI, BRIPAKEHUS, BBI30BBI (DYHKIINU;
TJIaBHOE, YTOOBI MX 3HAYCHHSI COOTBETCTBOBAIIM 3aJTAHHOW CIIeITU(DUKAITIH.

Cpenu ynpaBIISIOIIAX CHMBOJIBHBIX KOHCTAHT HAH00JIeE 4acTO HCTIOIb3YIOTCS
ClIeIyIOIINE:

\n — mepexoj Ha HOBYIO CTPOKY; \t — TOPU3OHTANIbHAS \V — BEpTUKaJIbHasl TaOyJsi-
uus; \b — BO3BpaT Has3ajJ Ha OJMH CHMBOJI;, \r — BO3BpAT B Ha4ayo CTpPoku; \f — mporon
Oymaru 0 Hadajla HOBOM cTpaHuIlbl; \a — 3BykoBoM curHai; \ddd — 8-puunsiii ASCII-
koj1; \xhhh — 16-puunsIii Kox; \? — 3HaK BOIpOCa.

Coxkpamenune ASCII — AMepukaHCKHU# CTaHAAPTHBIN KOJ 0OMeHa HH(POpMaILIUEH.

OyHKus puts BRIBOJUT Ha SKpaH JAWCIUICS CTPOKY CHMBOJIOB, aBTOMATHUCCKH
n00aBiss K HEM CUMBOJI TIEpexoJa Ha Hadajio HOBOM cTpoku. DyHkuus putchar BbiBo-
JIMT HAa SKpaH JUCIUICS OJUH CHMBOJL.

Oyuknus scanf nperHa3HAYCHA I BBOJIA HCXOIHON HH(POPMAIUH.

OO6mmii B 3TON QYHKIIMH TaKOM:

scanf (ynpasistoimas ¢cTpoka, aapecl, aapec?2,...);

Jliist Hee Tak ke Kak u ams printf(), yka3pIBaroTCs ympaBisionias CTpoka | clie-
YOI 32 HEW crucok apryMmeHnToB. Ho ecnu ¢yHkmus printf() ucnons3yer UMeHa 1e-
PEMCHHBIX, KOHCTAHTBI ¥ BBIpaXeHHUsI, TO scanf() UCIOJIb3yeT TONBKO yKa3aTelld Ha Iie-
pEeMEeHHBbIE, T.€. UX aJpeca.

Takum oOpa3om, aJisi BBOJa HEKOTOPOTO 3HAYCHUS W NMPHCBOCHHS €r0 Iepe-
MEHHOM OJHOTO W3 OCHOBHBIX THIIOB TIEpe]] KIMCHEM IEePEeMEHHOW TpeOyeTcsl yKas3aTh
cUMBOJI &, 0003HAYAIONINK aJpec IepeMEeHHOH (yKa3aTeab Ha IEPEMEHHYIO).

Ecmn ke HyXHO BBECTM 3HA4Y€HME CTPOKOBOM MEPEMEHHOW, TO HCIIOJIB30BAaTh
CUMBOJI & HE HY)KHO, TaK KaK CTpOKa — 3TO MAacCHB CHMBOJIOB, a UMsS MAacCHBa YKBH-
BaJICHTHO a/IpeCy €ro HYJIEBOTO JIEMEHTA.

Oynkius scanf() UCONB3YyeT MPAKTUYECKU TOT K€ HA0Op CUMBOJIOB crenudu-
KaIluu mpeoOpa3oBaHus, 4To U QyHKIus printf().



Cnenyer otmeTuTh, uto GyHKIMs scanf() BBOOUT cTpoku uepe3 (opmart %s
TOJIKO JI0 TIepBOro mpobdena. st BBoga ¢pas, cCOCTOANMX U3 CIOB, HY)KHO UCIOJIB30-
BaTh PYHKIIMIO gets(UMsi CTPOKOBOM ITEPEMEHHOM ).

[Ipumep:

#include <stdio.h>
void main(void)
{
int a; /* oObBABICHUE IIEJION MEpEeMEHHOM a */
char b; /* 00BsBIICHHE CHMBOJILHOM TIEPEMEHHOM b */
float z; /* 0ObsIBICHNE TIEPEMEHHOM Z C MIaBarOIIe TOUKOW OAMHAPHOM TOYHOCTH */
double d; /* oObsiBICHHE TIEpeMeHHOM d ¢ IIaBarOIMIEe TOUYKOW ABOMHON TOYHOCTH */
scanf(“%d %c %f %lf’, &a,&b,&z,&d); /* BBOA ¢ KiIaBUATYpHI MEPEMEHHBIX
a,b,z,d */
printf(“%d %c %9.5f %19.111”, a, b, z, d); /* BeIBOa Ha PKpaH JUCILISS 3HAYCHUI
MepeMeHHBIX a, b, z, d */
getch();
b
Oynkuus getch BBOAUT ¢ KIaBUATYpbl €AUHUYHBIA CUMBOJI. Ee Takke MOXKHO HC-
MOJIB30BATh IS IPUOCTAHOBKY BBITIOJIHCHHUS TPOTPAMMEI.
CrangapTHbie MaTeMaTHYeCKHe PYHKINH

Matemarnueckue (QyHKIMM alropuTMUIECKOTO s3bika CH ompejesieHbl U pas-
MeuieHsl B ¢aiie <math.h>. B mocneayromux 3anucsx apryMeHTbl X U Yy UMEIOT TUI
double; mapamerp n umeer Bun int. TpuroHomeTpuyeckue GyHKIIMN UMEIOT apryMeHT B
pamuaHax (2n paguan = 360°). OTMETUM, UTO BCE IPUBEICHHBIC 3/16Ch MAaTEMAaTHUECKHE
GbyHKIMM BO3BpalaloT 3Ha4eHue (pe3yanpTaT) Tumna double (Tabn.2).

Tabnuna 2
Matremaruueckast QyHKIHS Wms pynkuunu B si3bike C
1 2

Vx sqrt(x)

x| fabs(x)

e exp(x)

x POW(X,y)

In(x) log(x)

1g10(X) log10(x)

sin(X) sin(x)

cos(x) cos(x)

tg(x) tan(x)

arcsin(x) asin(x)

arccos(x) acos(x)

arctg(x/y) atan2(x)
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OkoHuanwue taoJ. 2

1 2
sh(x)=1/2 (e"-€™) sinh(x)
ch(x)=1/2 (¢"+e™) cosh(x)
tgh(x) tanh(x)

OcCTaToOK OT JIeJIeHUs X Ha Yy fmod(x,y)
Haumenbiiee nenoe, kotopoe >=x | ceil(x)
HauGonbee nenoe, koropoe <=x | floor(x)




JIABOPATOPHAS PABOTA Nel
Pa3paboTka nmporpamMm ¢ ucnoJib30BaHHEM YCJIOBHBIX

H HMUKINYCCKUX OlepaTopoB
Hesab padoThl: U3YYUTh YCIOBHBIE U LIMKIIMYECKUE ONEPATOPHI.

KpaTKne TCOPECTHYCCKHUE CBCACHUA
Ycii0BHBIE OIIEPATOPBI

PazBeTBastomuecs: anropuTMbel pacCMaTPpUBAIOT TOT WJIM MHOW Y4YacTOK Mpo-
IrPaMMbl B 3aBUCUMOCTH OT BBITIOJTHEHUS WJIM HEBBITTOJHEHUS] KaKOTO-TO JIOTHYECKOTO
YCJIOBHUA, U TPEANOJaraloT nepefaady yIpaBlICHHs OMpPEACICHHBIM oIepaTopam Ipo-
rpammbl. [l 9Toro B CH CyIIEeCTBYIOT ONEpaTOphbl YCIOBHOTO U O€3yCIOBHOTO Iepe-
Xo/a.

O6mr1ast popma oneparopa 6€3yCIOBHOTO MEPEX0aa:

goto <mMeTka>

CornacHo 3TOW MHCTPYKIMHU yMpaBlieHne OyAeT MepeaaHo oneparopy ¢ JaHHOU
METKOH, T.€. OIIEPATOPY:

<MeTKa>: omepaTop;

YcnosHueiid onepatop if — else mpumensercss B s3pike Cu 1Sl BBIOOpA OJHOM U3
BeTBeH BhrunciieHuil. O0mas Gpopma 3anucu:

if (ycnoBue) uHcTpykuusl; else nHCTpyKIms 2;

Onepatop 1 u omepatop 2 — 3TO HPOCThIC WM COCTaBHbIE onepaTophl. Eciu B
BETBU OIEPATOPOB JBa U 0oJiee, TO UCIOJIB3YIOTCS CUMBOJBI {} Ui UX OOBEIUHEHUS.
Omnepatop if mpoBepseT UICTUHHOCTh WUJIU JIOKHOCTh yCIoBHS. Ecnu ycrmoBue B ckoOKax
MPUHUMAET UCTUHHOE 3HAYCHHE, TO BBIMOIHACTCS HHCTPYKIUSA 1, a €Clu JIOKHOE — HH-
CTPYKLUS 2.

B omeparope if cioBo else Moxker oTcyTcTBOBaTh. B 3TOM Cciydae, eciu ycio-
BHE B CKOOKaxX MPUHUMAET UCTUHHOE 3HAYCHHUE, BHITIOJIHICTCA MHCTPYKUMs 1, a eciu
JI0’KHO€, UHCTPYKIMS 1 mporyckaeTcs U ynpaBieHHe MepeaaeTcs Ha mepBbii nociue if
oriepaTop.

B kauectBe ycnoBuii B Cu UCTIONB3YIOT CIEAYIOIINE ONepaliii OTHOIICHUMN:

== — paBHO WJIM YKBUBAJICHTHO;

= — He paBHO,

< — MEHBIIIE,

<= — MmeHble 1100 paBHO,
> — OOJIbIIE,

>= — Qoublle JTUOO paBHO,

a TaKXe UCIOJIb3YIOTCS U 0oJiee CIOKHBIE YCIIOBUS — BBIPAKEHHUSI, BXOISIIUE B
JIOTUYECKHE OTEepalnu.

Omnepatop switch — onepaTop BbIOOpa anmbpTepHATHB (TIepekiIrodaTesn). Onepa-
TOP IPOBEPSET, COBIMAAACT JIM 3HAUCHUE BBIPAYKCHHS C OJTHUM U3 3HAYCHUH, BXOIAIINX B
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HEKOTOPOE MHOYKECTBO IIE€JIBIX KOHCTAHT, U BBITIONHAET COOTBETCTBYIOIIYIO 3TOMY 3Ha-
YeHUI0 BeTBb Iporpammel. OcHOBHas hopma omeparopa switch umeer Bu
switch (BbIpakeHue)
{ case xonctanTal : Bapuant 1; break;
case KOHCTaHTa n: BapuaHT n; break;
default: Bapuant n+1 }

BHavane BBIMONHSAETCS BhIpAKEHUE B CKOOKAxX 3a KIIOYEBBIM CIOBOM switch, u
ero 3HaYeHHe CPAaBHUBAETCS CO BCEMH KOHCTAaHTAMH (KOHCTAHTHBIMHU BBIPA)KEHHSIMH).
[Ipu coBmameHU¥ BHITIOIHIETCS COOTBETCTBYIOIIMN BapHAHT (OJHA WIJIM HECKOJBKO HH-
CTpyKIHmii). Bce KOHCTAHTHI B 3allMCH OTepaTopa JOJDKHBI OBITh pa3NiudHbL. BapuaHt ¢
KITtoueBbIM clioBoM default (mpoune) peanusyercs, eciu HA OAWH APYTOM HE TOJIOIIEN
(cnoBo default moxer u orcyrcrBoBaTh). Ecnu default orcyrcTBYeT, a Bce pe3ynbTaThl
CpPaBHCHHS OTPHUIATEIIBHBI, TO HU OJWH BapUaHT HE BBIMIOJHsACTCA. J[s mpekparieHus
CIIEAYIOUINX TMPOBEPOK IMOCIE YCIENIHOTO BHIOOpPa HEKOTOPOTO BapHaHTa MCIOIb3yeTCs
omeparop break, obecnieunBarOIMii HEMEIJICHHBIN BBIXO M3 Mepekouarens switch.

Omnepartopsbl HUKJIA

OnepaTopsl IIUKIOB MPUMEHSIOT, KOT/Ia HAZO MOBTOPUTH HEKOTOPHIE ICHCTBUS
(omepaTopsl M omepanuu) HECKOJIbKO pa3. Takue ydacTKM ajJropuTMOB Ha3bIBAIOTCS
nukiaMu. S3pik Cu UMEeT TpU CTPYKTYpbI, U3BECTHBIE MO/ Ha3BaHUEM IIMKJIOB, KOTO-
pbl€ UCTIOIB3YIOTCA ISl YIPABICHUS IOBTOPAMMU:

1) uuxn for;

2) ki do...while;

3) muki while.

Omnepartop nukJa for

Hukn for(nms, B TeUEHUE) UCIIONB3YETCS B TOM CiIy4yae, KOIrjia U3BECTHO TOUHOE
KOJIMYECTBO IMMOBTOPOB, KOTOPOE HY>KHO BBIMOJIHUTb.

OcHoBHas popma omnepatopa 1ukia for UMeeT cneayronuil BUI;

for (BbIpakeHue 1; BeIpakeHHUE 2; BoIpakeHre 3 ) TeJ0 KA,

B Boipaxkenusix 1, 2, 3 ¢urypupyer creuuaibHas nepeMeHHasi, Ha3blBaecMmas
ynpagnaoweu. 110 ee 3HaYEHUIO YCTaHABIUBAETCS HEOOXOAUMOCTh MOBTOPEHUS LUK
1100 BBIXO/A U3 HETO.

Bripakenue 1 — mpucBanBaeT HayaIbHOE 3HAYEHHE YNPABIAIONICH TEPEMEHHOM,
BbIp@K€HHE 3 U3MEHSET €ro Ha Ka)kJI0M LIare, a BIpa)kKeHHe 2 MPOBEPSIET, HE JOCTUTIIO
JIM OHO TPAHUYHOr0 3HAUYEHMSI, YCTAHABIIMBAIOIIET0 HEOOXOAMMOCTh BBIX0/1a U3 LIUKJIA.

[ukn for MOXKHO UCIIONB30BATh C LEJIbIO CO3JJaHMS 3aACPAKKU B IPOrPAMME:

for(delay=1; delay<=10000; delay++);

BrinoHeHHE MOBTOPOB 1MKJIA MPUOCTAHOBUT MEPEXO0/1 MIPOTrPAMMBI K BBITIOJIHE-
HUIO CJIEIYIOLINX ONEePaTOPOB.

[Ipumep onepartopa nukia for:

for (i=1;i<10;i++) printf(“\n %d”,i);
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B pesynbTaTe BBIMOTHEHUS 3TOTO OTEpaTopa MeYaTaroTcsl B CTOJOUK HMUPPHI OT
1 10 9.

B kadecTBe mapamerpa 1uKIIa HEO0O0A3aTEIHHO UCTIONB30BaTh IEPEMEHHYIO IIEIIO0-
ro(int) Tuna. @parMeHT MPOrpaMMbl, KOTOPas BEIBOJAUT HA dKpaH AUCIUICS OYKBHI Ja-
THHCKOTO aJi)aBHTa:

for(ch="a’;ch<=’z’;ch++)

printf(* %c”,ch);

Heobxoaumo TiiaTenbHO KOHTPOIUPOBATH CTPYKTYPY LIMKJIOB for B mporpamme,
YTOOBI HE MOJTYUUIICS OECKOHEUHBIHN UK (M3 KOTOPOTO HET BBIX0/1A).

OTMeTHM, YTO MOXKHO BBIUTH W3 IIMKJIA JOCPOYHO MO TOTOJHUTEIBHOMY yCIIO-
BHUIO U YIPABIAIONIEMY omiepaTopy break, KOTOphIil mepeaacT ynpaBieHHe Ha TEepPBBIM
MOCJIC IMKJIA BBHITIOJHIEMBIN onepaTtop. MOXKHO TakKe JOCPOYHO 3aBEPIIUTH TEKYIIHUM
MUKJIAYECKUH 1Iar IpHU MOMOIIM JAOMOJTHUTEIHHOTO YCIOBHS W YIPaBJISIONIEro orepa-
TOpa continue, KOTOPBIM MPEPBET BHITIOJHEHUE U TIEPENACT YINPABICHUE Ha KOPPEKIUIO
MIEPEMEHHOMN LHKJIA C MOCIENYIONMIEN ITPOBEPKOU YCIIOBUSL Ha €0 IPOAOJKEHUE.

[lepenaBaTh ynpaBieHre U3BHE BHYTPb IIUKJIA 3apeiacTcs.

JIro6oe u3 BeIpakeHMi 1MKIIa for B KPYTabIX CKOOKaxX MOXKET OTCYTCTBOBAaTh, HO
CHUMBOJI «;» OMyCKaTh Helb3sl. Hampumep:

int i=0;

for(; 1<3; 1++) puts(“Hello!”);

ukasl Tuna while u do — while

Huxn while (moka) vcnoyib3ye€Tcs B TOM clly4yae, KOrja HE HM3BECTHO TOYHOE
YHCIIO TIOBTOPOB M MPH I3TOM HET HEOOXOIUMOCTH, YTOOBI IIMKJI HEIPEMEHHO OBLI BHI-
MOJIHEH XOTs Obl oiuH pa3. CTpykTypa uukia while Takosa:

while (BbIpaskeHHE) TENO MUKIIA;

Bripaxkxenue B ckoOKax MOXET MPUHUMATh HEHYJIEBOE (MICTUHHOE) WIH HYJIEBOE
(noxxHoe) 3HavyeHue. Eciiu 3HaUeHWe UCTUHHO, TO BBIMOJIHAETCS TEJO LMKJIA U BhIpaxe-
HHE BbIUHUCIIsieTcd cHOoBa. Ecau 3HaueHue J10XHO, TO LMK while 3akanunBaeTcs.

Hukn do — while (nenatpb-moka) ucnonb3yeTcs B T€X Claydasx, KOTJa HE U3BECT-
HO TOYHOE KOJIMYECTBO MOBTOPOB, HO B TO K€ BpEeMs U3BECTHO, UTO ITUKI HEOOXOIMMO
BBIMIOJIHUTH MO KPaHENW MEPE OJIUH Pa3.

OcHoBHas popma onepatopa do — while cnexyromas:

do Teno nukiia while (BeipakeHue);

Temo nukia OyAeT BBIMOJTHATHCS IO TEX IMOP, MOKA BBIPAXKEHHE B CKOOKAaxX HE
MPUMET JIOXKHOE 3HAYCHHE. ECITM OHO JIOXKHO TIPH BXOJIE B IIUKJI, TO €r0 TEJIO BBIMOJIHSI-
€TCSl POBHO OJIMH pa3.

B mukmax tuna while u do — while Takxe HOmycTUMBI JOCPOYHBIM BBIXOI U3
[MKJIa 110 JOTIOJHUTEIFHOMY YCIIOBUIO U omepatopy break (goto); a Takxke mocpodHOe
3aBEpIICHUE TEKYIIETO IIara IyMKia, HO B TOCIEIHEM cllydyae B OTJIMYME OT mukia for
yIpasieHue OyJeT epeaHo Ha MMPOBEPKY YCIOBUSI.
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B nporpaMmMe MOXKHO HCIIOJIb30BaThb JIOOBIE KOM6I/IHaHI/II/I BJIOKCHHBIX IHWKJIOB

BCEX THUIIOB.

14

BapI/IaHTI)I HHIAUBUAYAJbHBIX 3a)1aHm”[

1. laHbl elCTBUTENbHBIC YKCTA X, Y. BEIUUCIUTS Z:

X —Y,eCIu X >y,
7 =
y — X + 1 BIpoTHBHOM city4ae.

2. Jlanbl 1Ba NEHCTBHUTENBHBIX YKCIA. BRIBECTH MEpPBOE YUCIIO, €CAU OHO OONbIIe
BTOPOTO, U 00a YKCIIa, €CIIU 3TO HE TaK.

3. Jla"bl 1Ba NEWCTBUTEIBHBIX YKCIA. 3AMEHUTh MEPBOE YUCJO HA HOJIb, €CJIM OHO
MEHBIIIE UM PABHO BTOPOMY, M OCTaBUTh 4yucCja 0€3 U3MEHEHHS B MPOTHBHOM
ciy4ae.

4. JlaHBI TpHW NEUCTBUTEIBHBIX YKCIIa. BoIOpaTh U3 HUX TE, KOTOPHIC MPUHAIICKAT

unrepsainy (1, 3).

5. JlaHbl TpU NEHMCTBUTENBHBIX 4uciia. Bo3BeCTH B KBaJpar T€ U3 HUX, 3HAYCHUE

KOTOPBIX HEOTPULIATEIIBHO.

6. Jlanwl geiicTBuTEnbHBIE uncna a, b, ¢ (a#0). BeisicHuth, uMeeT 1M ypaBHEHUE

ax’+bx+c=0 reficTBUTEIbHBIC KOpHHU. ECnu AeNCTBUTENIbHBIE KOPHU UMEKOTCS, TO

HaWTH WX. B IpOTUBHOM cily4ae OTBETOM JOJIKHO CIIYKHTh COOOIICHHUE, UYTO ACH-

CTBUTEJIbHBIX KOPHEH HET.

7. JaHo neilcTBUTENIbHOE YUCIO X. Beruncnuts f(X), ecnu

fx)=

8. JlaHo neicTBUTENBHOE YUCIO X. Beruncnute f(x), ecnu
x’+4x +5npux <2,

f(x)= 1

X*+4x+5

x’npu-2<x<2,

4 B IPOTUBHOM CIIy4ac.

BIIPOTUBHOM CJlIy4dac.

9. lano melcTBUTENIbHOE YUCIIO X. Beraucnuts f(X), ecnu
Onpu x <0,
f(x)=<xmpu 0<x <1,

x* B OCTJIBHBIX CITyYastX.

10. Jlano HaTypansHoe uncio n. Beruucouts 2" .

11. JTaHbl IEACTBUTEIBHOE YUCIIO @, HATYPAJIBHOE YUCIIO 1. BBIUNCIUTS:
a) a”;

0) a(a+1)..(a+n-1).



12. JTaHbl JEHCTBUTEIBHOE YUCIIO @, HATYPAIBHOE YUCIIO H. BBIUNCIUTS:

1 1 1

a) —+——+...+ ;
a a(a+]) ala+1)..(a+n)
1 1 1 1

0) —+—+—+...+ .
a a2 a4 a2n

13. Berancnuts (14 sin0.1)(1+sin0.2)...(1+sin10).

14. JlaHo neiicTBUTEIBLHOE YHCIO X. BEIUYUCIUTD

x3 x5 x7 x9 xll x13

33579 11 13t
15. Jlansl nenple uncia n, k. BerauciuTh
nn—-1)..(n—k+1)
k! '

16. Bpruuciaure:
100 1

)y -
i=11

17. BpruuciauTs:
50 1

a) z _9
i=11
18. JaHo HaTypanbHOE YUCIO 1. BEIUNCANTD:

)y 2
a J—
k=1 K
n

1
)
io1 2k +1)2

19. JaHo HaTypajabHOE YUCIO 1. BBIUNCIUTD:

P

6)

6) f il
1 2k + Dk’
20. I[aHLI HaTypaJbHbIE YHCIA M, df, ... ,d,. ONPEIEIUTh KOJUYECTBO YIEHOB MO-
CIICJIOBATCIALHOCTH Ay, ... ,dy:

a) SBJISIOIIMXCS HEYETHBIMU YHCIIAMH;
0) KpaTHBIX TPEM U HE KPATHBIX IISITH.
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21. Janbl HaTypalibHbIC YKCTA A, A, ... ,a,. ONPEeACIUTh KOTUYECTBO YWICHOB I0-
CIEAOBATEIbHOCTH dy, ... ,Ay:

a) SIBJISIONIMXCS KBaJpaTaMU YETHBIX YUCET;

0) UMEIOIINX YETHBIC MOPSIKOBBIC HOMEPA U SIBIISIOIIMNXCS HEYETHBIMHU YUCIIAMH.
22. JlaHbl HaTypajbHbIC YUCIA N, Ay, ... ,a,. HAWTH T€ 4IeHbl MOCIEA0BATEIbHOCTH
aj, ... ,a,, KOTOpbIE

a) SIBJISIOTCSA YABOCHHBIMU HEYETHBIMH YHCIIAMU;

0) ipu JeneHuu Ha 7 JaroT ocTaTok 1, 2 wim 5.

23. JJaHbl HATypaJIbHOE YHCIIO K, LEJbIC YHUCIA dj, ... ,d,. [[0OJy4uTh CyMMy MOJIO-
KUTEIbHBIX U YUCJIO OTPULIATEIIBHBIX YJICHOB MMOCJIEI0BATEIIbHOCTH dy, ... ,dy.

24. Jlanpl HaTypaJIbHOE YUCIIO M, LIeJbIC Yucha dj, ... ,d,. 3AMEHUThH BCE OoJbIIne
CEMH YJIEHBI TOCJIECAOBATEIbHOCTH @y, ... ,d, YACIOM 7. BBIYMCAUTH KOJUYECTBO
TaKuX YICHOB.

30
25. Borunenuts Y, (a, —b,)’, rae

i=1

I, €CJIM 1- HEYETHOE,
i
EB MIPOTUBHOM CITydae,

A i’, eclM 1i- HEYeTHOE,
" |/’ B mpoTHBHOM cityuae.
26. Jlano HatypasibHOE uncio n. [ojdydnTh Bce ero HaTypaibHblE JETUTENH.
27. lano HaTypajibHOE 4YuCIO n. [[odyunTh BCce Takue HATypaJIbHBIE ¢, UTO B JIe-
JINTCS Ha ¢° ¥ HE JCITUTCS Ha ¢ -
28. JlaHbl HaTypajdbHbIC YUCTA M, N, TIOJYYUTh:
n4+m!
(m+n)!
29. Tano 50 BemiecTBeHHbIX yncea. HaillT mopsakoBblii HOMEp TOr0 U3 HUX, KOTO-
poe Hanbosee 6IU3K0 K KAKOMY-JTM00 IIeIOMY YHCITY.
30. Jano 100 BemecTBEHHBIX YUCEN. BBIUUCINTD pa3HOCTh MEXAY MAKCHUMAJIbHBIM
Y MUHUMAJIILHBIM U3 HHUX.



JIABOPATOPHASA PABOTA Ne2

MaccuBbl B sa3bIke Cu
Leab padoThl: U3yduTh pabOTy C MAaCCHBAMU.

KpaTKne TCOPECTHYCCKHUE CBCACHUA

MaccuBbl — 3TO MPEACTABUTENIN CTPYKTYPUPOBAHHBIX TUIIOB JAaHHBIX. MaccuB
COCTOMUT U3 HECKOJBbKUX 3JIEMEHTOB OJHOI0 M TOro ke tumna. Ko Bcemy MaccuBy Lieiu-
KOM MOXHO oOpamiarbcs mo umeHu. Kpome Toro, MoHO BBIOMpaTh JHOOOUM SIEMEHT
MaccuBa. st 3Toro HeoOX0IMMO 3a/1aTh UHJIEKC, KOTOPBIA yKa3bIBa€T OTHOCUTEIbHYIO
NO3UIMIO0 3JIeMeHTa. YHUCIIOo 3JeMEeHTOB MaccuBa 3aJaeTcs NpU ero 0OBABICHUU U B
nanpHeleM He MeHsaeTcs. Henb3s 3aaBath MaccuB NepeMeHHOro pa3mepa. Eciau mac-
CUB OOBSBIIEH, K JIIOOOMY €ro 3JIEMEHTY MOXKHO OOpaTUThCA, YKa3aB UMl MacCUBA U UH-
JIeKC JIEMEHTa B KBaJpaTHbIX ckoOkax. Hymepauus 3/ieMeHTOB MaccuBa Bcerja Ha-
YMHAETCH C HYJIsA!

MaccuBbl 0OBABIISIOTCS TaK )K€, Kak U iepeMenHble. Hanpumep:

int mas[5];

char b[30];

float z[45];

B s3p1ike Cu He mpoBepsieTcs BBIXOJ MHJIEKCA 3a mpenaesibl MaccuBa. Koppekt-
HOCTh MCIIOJIb30BaHUSI MHACKCOB 3JIEMEHTOB MacCHUBa JOJDKEH KOHTPOJIUPOBATH MPO-
IPAMMHUCT.

PaGota ¢ MmaccuBaMu TECHO CBsI3aHa C IPUMEHEHHEM yKa3aTelel.

VYkazarenp — 9T0 nepeMeHHasi, KOTOpasi COJIEP>KUT aAPeC HEKOTOPOTro 0ObEKTa B
MaMATH KOMIIBIOTEPA.

VYkazatenb 00BABISIETCS CACAYIONUM 00pa3oMm:

THTT *<UMS ITIEPEMEHHOI>;

Hampuwmep: int *a, b, ¢, *d;

float *f;
char *w;

3nech 00BSIBICHBI yKa3aTenu a, d, f, w u mepemenHsie b,c Tumna int.

C ykazaTensiMu CBsI3aHbBI JIB€ YHApHBIC olepanuu & u *.

Onepanust & o3HayaeT «B3ATh aapec» omepanaa. Omnepaius * UMeEET CMBICI
«3HaY€HUE, PACIIOJIOKEHHOE IO YKa3aHHOMY aJIpecy».

B a3bike Cu IpUHSITO, YTO UMSI MACCHUBA — 9TO aApecC MaMsITH, HAUUHAS C KOTOPO-
r'o PacMoOXeH MacCUB, T.€. aJIpec MEePBOro AJIEMEHTa MacCHUBa.

[Tycth 0OBsIBIEHBI MAacCUB U3 5 BELIECTBEHHBIX AJIEMEHTOB M yKa3aTelb Ha Be-
niecTBeHHbIE iepemenHsble: float m[5], *ml;

Nnentuduxatop m sBIgeTCS yKazaTesleM Ha Hadyalo MaccuBa (T.€. Ha TIEPBBIM
sneMeHT maccuBa). Torga onepauun npucBanBanus ml=m; u m1=&m[0]; npuBeayT K
OJIHOMY U TOMY K€ pe3ylbTaTy: yKazareiab ml OyJeT ycTaHOBIIEH Ha HayaJlo MaccuBa m
B TIAMSITH.
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Jliist monydenust 4-ro 3J€eMEHTa MaccuBa MOKHO Hamucath m[3] wim *(ml1+3).
Pesynbrar Oynmet onuH u TOT ke. Ecnm ykazarenu aapecyroT 3JIeMeHThl OHOTO0 MacCH-
Ba, TO MX MOXHO CpPaBHUBATh (MOXKHO MCIIOJIH30BaTh OTHOIICHHS BU/IA:
<,>,= =, |=). B T0 e Bpems Helb3s1 CpaBHUBATH JTUOO MPUMEHSATh B apU(PMETUUECKHUX
olepanusIX yKazaTeld Ha pa3Hble MacCUBHI. JIF000i agpec MOKHO MPOBEPATH Ha PaBEH-
CTBO WJIM HEPaBEeHCTBO cO 3HaueHMeM NULL, xoTOpo€ 3amuchIBaeTCss BMECTO HYJIS.
VYkazaTenu Ha 3J€MEHThI OJTHOI'O0 MacCHMBa MOXKHO Tak)Ke BBIUMTATh. TOTAa pe3yabpTaToM
OyIleT 4nCIio SJIEMEHTOB MAacCHBa, PACIIOIOKEHHBIX MEXKy YMEHbIIAeMbIM U BbIUUTAC-
MbIM 0OBekTamu. B si3pike Cu TOMyCKAIOTCS Maccugvl yKkazameetl, KOTOpbie OObSIBIIS-
I0TCSI, HAllpUMeEp, cieayromum oopasom: char *m[5]; 3agece m[5] — MaccuB, coaepxa-
M azpeca aIeMeHTOB Tuma char.

MHoromMepHbie MacCHBBI

JIByXMEPHBI MAacCUB MPEACTABISAECTCS KAaK OJHOMEPHBIM, JJIEMEHTBHI KOTOPOTO
ABJISIFOTCS TOXe MaccuBamu. HamOosee OBICTPO M3MEHSAETCS MOCICIHUNA HHACKC dJe-
MEHTOB MacCHBa, MMOCKOJIbKY MHOIOMEPHBIE MACCUBHI B s3bike CH pa3MelarTcsa B Ma-
MSTH KOMIIBIOTEpA B MOCJIEA0BATEILHOCTH CTOJIOIOB.

Hamnpumep, snemenTsl AByXxMepHOTO MaccuBa b[2][1] pa3Memniatorcst B mamsTu
KOMIIBIOTEPA B CIAEAYIOLIEM MOPSAKE:

b[0][0], b[O][1], b[1][0], b[1][1], b[2][0], b[2][1].

Crnenyrommii npuMep WUTIOCTPUPYET OMPEICICHUE MACCUBA IIEJIOr0 THUIA, CO-
CTOSIIIIETO U3 TPEX CTPOK M UYETHIPEX CTOJOIOB, C OJHOBPEMEHHBIM MPUCBOCHUEM €TO
3JeMeHTaM (MHUIMAIU3aluell) Ha4albHbIX 3HAUCHUI

int a[3][4] = {{0,1,2,0},{9,-2,4,1,},{-7,1,6,8} };

Ecnau B kakoii-to rpynmne {...} OTCyTCTBYET 3Ha4Y€HHE, TO COOTBETCTBYIOIIEMY
anemeHTy npucBauBaetcsa 0. [Ipeapiaymmuii onepatop OyneT 3KBHUBAJCHTEH CIEAYIOIIIE-
My ONpPEACIICHUIO:

int a[3][4] = {{1,2},{9,-2,4,1,},{-7,1,6,8} };

OTmeTuM, 4TO MMs IBYXMEPHOI'O MAacCHMBa — 3TO yKa3aTelb HA MAaCCHUB yKa3zaTe-
nel (mepemMeHHas TUIa yKas3aTelb Ha yka3arelnb: int **a), mosatomy BeipakeHue b[r][c]
SKBHUBAJICHTHO BhIpaxeHuto *(*(b+r)+c).

BapI/IaHTI)I HHIAUBUAYAJbHBIX 3a)1aHm”[

1. Jlana uenouncineHHas Matpuia pazmepom 6*6 . Hailtu matpuily, monyyarouryrocs
U3 TaHHOW:

a) MepecTaHOBKOM CTOJIOLIOB — MEPBOr0 C MOCIETHUM, BTOPOTO € MPEANOCICAHUM U
T.1.;

0) mepecTaHOBKOM CTPOK — MEPBOM C MOCICAHEH, BTOPOH C IPEaNOCaeIHEN U T. 1.

2. JlaHa neiicTBUTENbHAs KBaJpaTHas MaTpULA MOPSJIKA 71, BCE AJIEMEHThl KOTOPOMH
paznuyHbl. HaliTu HauOONMbIINN 3JE€MEHT CPEelu CTOSIIMX Ha TJIABHOW M MOOOYHOM

18



JMAroHasIX U MMOMEHATh €r0 MECTAMU C 3JIEMEHTOM, CTOSIIMM Ha MEPECEUYECHUH dTHX
MaroHa’lieu.
3. B matpuiie 5*10 ynops1o4uTh 3JI€MEHTBI B KaXKI0M CTpOKe 10 yOBIBaHUIO, & CTPO-
KM MaTPULbI PACIOJIOKUTH IO BO3PACTAHUIO CYMMBI 3JIEMEHTOB CTPOK.
4. Jlana neiicTBUTeNbHAsI MaTpuila pasmepom 6*6. Haiftu cpennee apudmernaeckoe
HanOOJIBIIIET0 U HAUMEHBIIIETO 3HAUYCHUN €€ PJIEMEHTOB.
5. B naHHOU AEMCTBUTEIHHON KBaJIpaTHOW MaTpulle mopsaaka 5*5 Haltu cymmy aie-
MEHTOB CTPOKH, B KOTOPOM PACIOJIOKEH 3JIEMEHT C HAaUMEHbIIUM 3HaueHueM. 1lpen-
M10JIAaraeTCsl, 4TO TAKOM AJIEMEHT €IMHCTBEHHBIM.
6. B nanHoOl NEHCTBUTENHHON MaTpHIle pa3MepoM 6*6 MOMEHSTh MeCTaMH CTPOKY,
COJEpKaLIYI0 3JEMEHT C HauOOJbIIUM 3HAYEHHEM, CO CTPOKOM, coaepxKalien siie-
MEHT C HAaUMEHbIIUM 3HaueHueM. [Ipeanonaraercs, 4To 3TH 3JIE€MEHThI € IMHCTBEHHBI.
7. B maHHOUW KBaJpaTHOW LETOUYMCICHHON MaTpule 6*6 yka3aTh MHAECKCHI BCEX dJe-
MEHTOB C HAaUOOJIBIIIUM 3HAYCHHUEM.
8. Jlana nienoyucieHHas kBaaparHas matpuia 6*6. Halitu Homepa cTpok:
a) BCE DJIEMEHTHI KOTOPBIX — HYJIH;
0) PIIEMEHTHI B KaXI0U U3 KOTOPHIX OJMHAKOBHI;
B) BCE DJIEMEHTHI KOTOPBIX YETHBI.
9. Jlana nenouncienHas kBaapaTHas Matpuna 5*5. BeIACHUTH, UMEIOTCS JTU B MaTpHU-
1I€ HEHYJIEBBIE AJIEMEHTBI, U €CJIM UMEIOTCS, TO YKa3aTh UHICKCHI:
a) OJTHOTO M3 HEHYJIEBBIX 2JIEMEHTOB; 0) BCEX HYJIEBBIX DJIEMEHTOB.
10. B marpune A(4,4) myTeM NEpecTAaHOBKH CTPOK M CTOJIOLIOB MOMECTUTHh MAaKCH-
MaJIbHBIHA 3JIEMEHT Ha MecTo daeMenTa A(1,1).
11. PacmonoxuTh 3J1eMeHThI CTOIOMOB MaTpuiia A(4,5) B IOpsiAKe BO3pacTaHUs, €CIIH
HOMEpA CTOJIOIIOB YETHHIE, B IOPSIKe YObIBAHHUS, €CITU HEUECTHBIC.
12. CoctaBuTh mporpaMmy JJisl OMpeEICHNUS] KOOPIUHAT U BEJIUYUHBI TEX JJIEMEHTOB
Matpuibl A(10,10), KOTOpbIE OJHOBPEMEHHO SIBIAIOTCA MAaKCUMaJbHBIMU B CTPOKE U
MUHUMAJILHBIMU B COOTBETCTBYIOIIEM CTOJIOIIE.
13. Bectu matpuity 5*5. Halitu cronbenr ¢ HauMeHbIIeld CyMMOM 3JIEMEHTOB U CTPO-
Ky ¢ HauOoJblIe CyMMOIl 3JIEMEHTOB.
14. Beectu Matpuny 6*6. [logcuutarh KOJIMYECTBO YETHBIX U HEYETHBIX JIEMEHTOB.
YMHOXUTB 3Ty MATPUILy Ha BEKTOP.
15. Beectu matpuny A. Cpenu 31€MEHTOB MATpullbl HaWTH 5 HyjeBbX. [locTpouth
Matpuiy B, ynansis ctonOubl ¢ HalACHHBIMHU HYJIEBBIMU JIEMEHTAMMU.
16. B matpuie A yaaiuTh CTPOKY C MAKCUMaJIbHBIM YHUCIOM OTPULIATEIbHBIX JIEMEH-
TOB U CTOJOEI] C MAKCUMAIbHBIM YHCJIOM MOJIOXKHUTEIBHBIX d1eMeHTOB. 3 ocTaBImX-
Csl CTPOK M CTOJIO1IOB C(hOPMHUPOBATH HOBYIO MAaTPHILY.
17. BBectu matpuiry 6*6. HaliTi, CKOIBKO pa3 BCTpedaeTCsl KaXK bl 2JIEMEHT.
18. Beectu Mmatpuity 5*5. YHmopsaounTh CTPOKH 3TOM MAaTpPHUIBI MO BO3PACTAHUIO
3HAYEHUH CYMM HX 3JIEMEHTOB.
19. Beectu matpuity 5*5. YHOpsaouuTh CTONOIBI 3TOM MATPHIIBI MO YOBIBAHUIO
CYMM HX 3JIEMEHTOB.
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20. 13 3aganHOMi MaTpuIlsl CHOPMUPOBATH HOBYIO, YAIUB CTPOKY U CTOJIOEI], KO-
TOPBIM MPUHAJICKUT MUHUMAIbHBIN (OIUH 000 W3 MUHUMAIBHBIX, €CIIA HUX
HECKOJIbKO) 3JIEMEHTOB.

21. Nana matpuna pazmepoM 6*6. Haiitu cymMy HaMMEHBIIINX JIEMEHTOB €€ He-
YETHBIX CTPOK M HAMOOJBIINX 3JIEMEHTOB €€ YETHBIX CTPOK.

22. CocraButb nporpammy oomena B marpuiie A(10,10) snemMeHTOB, HAXOASIINX -
Csl Ha TJIABHOW JUAroHaJid, C COOTBETCTBYIOLIMMH AJIEMEHTaAMHU IIEPBOTO CTOJIOIA.
23. Jlana nedcTBUTENbHAS KBajJpaTHas MaTpuua nopsjaka n. HailTu HauMmeHbliee
13 3HAYCHUH 2JIEMEHTOB, PACIIOJIOKEHHBIX HA TJIaBHOW M MOOOYHOMN JUArOHATISX.

24. Ilana maTtpuia pazMepom 6*6. Cpenu 3J€MEHTOB dTOW MATPUIIBI HET HYyJIeH U
€IUHUL. 3aMEHHUTh AJIEMEHTHI, BCTPEUAIOIIMECS HECKOJBKO pa3, €AMHULAMU, a He-
MOBTOpSOUMECS — HYJISIMU. [locunTaTh KOJIMYECTBO €JIMHMI] U HYJEH B KaXJI0i1
CTPOKE M CTOJIOIIE.

25. lana matpuua pazmepoM 6*6. HaliTu cymMmy 371€MEHTOB, PaclojOKEHHBIX Ha
TJIaBHOM U MOOOYHOM AMArOHAISAX U UX CpeaHee apuPMETHIeCcKoe.

26. lana matpuna pazmepom 6*6. B xaxmoil ee CTpoke mepecTaBUTh MaKCUMaJlb-
HBI 1| MUHUMAJIbHBIN 3JIEMEHTHI.

27. PacnonoxuTh 35eMeHThl MaTtpullbl A(5,5) Tak, 4To0bl Ha MOOOYHON TUArOHAIH
OBLTM MUHUMAJIBLHBIE JIEMEHTHI CTOJIOIOB.

28. CoctaButh mporpammy oomena B matpuiie A(10,10) anemeHTOB, HAXOAAIIUXCS
Ha TJIaBHOM TMaroHalid, ¢ COOTBETCTBYIOIIUMU dJIEMEHTaMU TIEPBOTO CTOJIONA.
29.Ecnu HM>KE TJIaBHOW AMAroHAJIM MaTpUUbl A HET HU OJHOTO OTPULATEIBHOTO
AJIEMEHTA, U3MEHUTh MATPUILy A, YMHOXKHB KaXbIil €€ JJIEMEHT Ha HaXOIAIIHIICS ¢
HUM B OJIHOM CTPOKE 3JIEMEHT IIaBHOW JMAroHaJlM, MHAYEe KaXKIbIi 3JIEMEHT Mart-
pHULBI YMHOXHUTh HA MAKCUMAJIbHBINA 3JIEMEHT COOTBETCTBYIOLIEN CTPOKH.

30. Ecnu HanOonbImii 3J€MEHT MaTpUllbl A JISKWT BBIIIC TJIABHOW JMAroHaIH,
HalTH CyMMY 3JIEMEHTOB MaTpHIbI, JISKAIIMX BbILIC IJIaBHOM AuaroHanu. MHaye
HalTH CyMMY 3JIEMEHTOB, JICKAIMX HUKE U HA TJTaBHOW AUAroHAJIH.



JIABOPATOPHASA PABOTA Ne3

PabGora co crpokamu
Leab padoThl: U3y4uTh OCOOEHHOCTH Pa0OTHl CO CTPOKOBBIMU OOBEKTAMMU.

KpaTtkue TeopeTruueckue cBegeHust

B s3pike Cu oTAenpHOro THIA JAaHHBIX «CTPOKM CHMBOJIOB» HeT. PaboTa co
CTpPOKaMy pealn30BaHa MyTEM HCIOJb30BAaHUS OJHOMEPHBIX MAacCHUBOB TUNa char, T.e.
CTpPOKa CMMBOJIOB — 3TO OJIHOMEPHBIM MaccuB Tuma char, 3akaHYMBAIOIIMNICS HYJIEBBHIM
Oaiitom. HyneBoit 6aiiT — 3T0 6ailT, KaXKIblii OUT KOTOPOTO paBeH HYJIO, IPH ITOM s
HyJIeBOro OaiiTa ornpejesieHa CMMBOJbHAs KoHcTaHTa ~ \0 "(puU3HAK OKOHYAHHS CTPOKH
WK HyJb-TepMuHaATOp). [loaTOMy ecnm cTpoka moikHA coaepkaTh K CUMBONOB, TO B
OTIMCaHUU MacCHBa HEOOXOIUMO yKa3aTh k+1 anemeHT.

Hanpuwmep, onucanue: char a[7]; o3HadaeT, 4TO CTPOKA COACPIKUT ILIECTh CUMBO-
JIOB, a OCNeAHUM OalT OTBE/IeH MO HYJIeBOIl OaMT.

CrpokoBasi KOHCTaHTa B si3blke CH — 3TO HAa0Op CHMBOJIOB, 3aKJIIOYEHHBIX B
nBoiHbIe KaBbluku. Hampumep: “JlaGopatopnas pabota”. B KOHIlE CTpOKOBOW KOH-
CTaHTHI SIBHO yKa3biBaThb cUMBOJ ~\0 ~ HEe HYXXHO, TaK KaK 3TO CHeJIaeT KOMIUJISATOP
a3bika Cu.

Jlns BBOAA CTPOKM C KJIaBHATypbl AMCIUIESs HUCIOJIB3YIOTCS JIBE CTaHIapTHBIE
Ooubnnoreynble (YHKUMU, MPOTOTUIIBI KOTOPHIX MPUBEICHBI B 3aroJIOBOYHOM (aiiie
stdio.h.

Oynkius scanf( ) BBOIUT 3HaYCHUSA IS CTPOKOBBIX MEPEMEHHBIX crenuduka-
TopoM BBoJa %s. Ho Hamo moMHUTH, uTo GyHKIUS scanf( ) BBOAUT CUMBOJBI JI0 MOSB-
JICHHSI TIEPBOTO CHMBOJIA “mIpoOeIr’”.

bubnuoteunas ¢pynkuus gets( ), obecrednBaeT BBOJI CTPOKHU € MpoOeTaMu BHYT-
pu 3TOM cTpoku. [Ipu 3TOM BBOJ CTPOKHM CHMBOJIOB 3aBEpIACTCA HAKATHEM KIIABHUIIH
ENTER.

O6e pyHKIMK aBTOMATHYECKH CTAaBSAT B KOHEI] CTPOKU HyJeBoM Oaiit. U, kpome
TOr0, TaK KaK CTPOKa — 3TO CUMBOJIbHBIII MacCcHB, a UMsl MacCUBa — 3TO yKa3aTellb Ha €ro
Hayayo B MaMsTH, TO CUMBOJ «&» Tepe] MMEHaMH CTPOKOBBIX OOBEKTOB MPHU HCIOJIb-
30BaHUM 3TUX QYHKIMI yKa3bIBaTh HE HAJIO.

BriBo cTpok mpousBoautcs GyHKuusmu printf( ) uam puts( ). Ode dyHKIHH
BBIBOJISIT CUMBOJIbHBIN MacCHB JI0 TIEPBOTO HyJeBoro Oaita. @yHkius printf( ) He mepe-
BOJWUT KYpPCOp IOCJIe BbIBOJIA HAa HA4YaJlo HOBOW CTPOKH, MPOTPaAaMMHUCT JOJIKEH IMpeay-
CMOTPEThH TaKOW MEepeBOa B CTpoke Gopmata. OyHIKuUs puts( ) aBTOMaTHUECKH TIEPEBO-
IUT Kypcop Tociie BhIBOJIa CTPOKOBOM MH(pOPMAIIMK B HAYaJI0 HOBOM CTPOKHU.

[Ipu paboTe co CTPOKOBBIMH OOBEKTaAMHU IOMYCTHUMa HAMpPSIMYIO TOJBKO OJHA
oTiepalusi: onepanus cueruienus «+». Hanpumep:

char s1[]="ropoxn”, s2[]=" Munck.”, s3[41];

s3=s1+s2; puts(s3);

[Honmyuum ¢pazy: ropos MuHCK.
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OcTanbHbIe ONMEpaluyd HaJ CTPOKAMH BBITIOJHSAIOTCS C HCIOIH30BAHUEM CTaH-
napTtHeIX (QyHkui. OyHKIUKM A1 pabOThI CO CTPOKAMH pa3MEIIEHBI B OMOIHUOTEKE,
omMcaHue KOTOpoW HaxomuTcs B (aitne string.h. Bor HekoTtopwsie u3 Hambojee 4acTo
UCIIOJTb3YEMBIX :

1. ®ynkmus strepy(S1, S2) - konmupyeT coaeprumMoe CTpoku S2 B cTpoky S1.

2. ®ynkmus strcat(S1, S2) - mpucoeaunset ctpoky S2 kK cTpoke S1 U momeniaeT ee B
MaccHB, TIe Haxoaujach cTpoka S1, mpu 3Tom cTpoka S2 He u3Mensercsa. Hynepoii
0ailT, KOTOPBIN 3aBepiIal CTPOKy S1, 3aMeHsSeTCs MIEPBBIM CUMBOJIOM CTPOKHU S2.

3.®yukuus stremp(S1, S2) cpaBHuBaeT ctpoku S1 u S2 U Bo3BpamaeT 3HaYCHUE HYJIA,

€CJIM CTPOKU PaBHBI, T.€. COACPIKUT OJHO U TO YK€ YHCIO OJJUHAKOBBIX CUMBOJIOB.

4. Oynkmaus strlen(S) Bo3BpaiiaeT UIMHY CTPOKH, TIPU 3TOM 3aBEPUIAONIAN HYJIEBOU

0aliT HE YYUTHIBAETCA.

[Ipumep pabOTHI CO CTPOKAMU
B cnenyromieit mporpamme 3HauY€HHE CTPOKH (GOPMHUPYETCS C KIaBUATYPHI, a 3a-

TEM BBEJCHHAs CTPOKA pacledaThiBaeTCa B 00paTHOM MOPSIKE.

#include <stdio.h>

#include <string.h>

#include <conio.h>

void main(void)

{

char s[100]; // oObsiBIEHHE CUMBOJIBLHOTO MAaCCHUBA
int 1, k;
clrscr(); // ouncTka skpaHa
puts(" BBenute nucxoaHyro cTpoky");
gets(s);
k=strlen(s);
puts(" PesynbTat paboThl mporpamMmmei\n");
for (i=k; i>=0; i--)
printf("%c",s[1]); // BBIBO 27IEMEHTOB MacCHBa B 0OPATHOM TMOPSIJIKE
getch();

}

BapI/IaHTI)I HHIAUBUAYaAJbHBIX 3a)1aHm”[

1. BBectu ¢ kmaBuaTypsl CTpOKy cMMBOJIOB. [IporpamMma noymkHa ompeneauTs -
HY BBEJICHHOW CTPOKH, W €CJIM IJMHA YEeTHas, TO YJAISIOTCS 2 MEPBHIX U 2 MOCIEAHUX
CHMBOIJIA.

2. BBISICHUTH, UMEIOTCS JIU CPEId CUMBOJIOB HEKOTOPOW CTPOKH BCe OYKBBI, BXO-
e B cioso DOS.
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3. BBecTu ¢ KJIaBUaTyphl CTPOKY CUMBOJIOB. [Iporpamma nomkHa onpenenuTs JUin-
HY BBEJICHHOW CTPOKH, M €CJIM JUIMHA HEYEeTHasl, TO yAAIAETCS CUMBOJI, CTOAIIMMI mOoce-
pEearHE CTPOKH.

4. BBecTH ¢ KJIaBUATYPbI CTPOKY CUMBOJIOB. (COCTaBUTh MPOrpaMMy JJisi 3aMEHBI B
JTaHHOM CTPOKE BCeX MpOOEeIoB HAa CUMBOI $.

5. BBecTu ¢ Ki1aBUaTyphbl CTPOKY CUMBOJIOB. [IporpamMmma qoimkHa onpeneanuThb IJu-
HY BBEJICHHOUN CTPOKH, M €cliv JuTiHa 6osbie 10, To yaansoTcs Bce HUQpHI.

6. IIpoBeputh, ABISIETCS JIM BBIPAXKEHHE, COCTOSIIEE TOJHKO U3 MPOMUCHBIX OYKB
3aIaHHOM CTPOKH, MaJUHAPOMOM (T.€. YMTAIOLIEECs CJIEBAa HAINPABO U CHpaBa HAJIECBO
OJIMHAKOBO, Hampumep, «kabax»). Eciau ga, To Haneyarath NojaydeHHbIH manuHapom. B
MPOTUBHOM CJIy4a€ BBIBECTU CTPOKY, COCTOSIIIYI0 M3 CHMBOJIOB HMCXOAHON CTPOKH C
yJaJI€HHBIMU MPOMUCHBIMU CUMBOJIAMH.

7. BBectH ¢ Ki1aBHaTyphl CTPOKY CUMBOJIOB. [IporpamMma pgomkHa ONpeneanThb Iu-
HY BBEJCHHON CTPOKH, W €CJIMW JUIMHA KpaTHa 4, TO mepBas 4acTb CTPOKU MEHSAETCS
MECTaMH CO BTOPOH.

8. BBecTH ¢ KIIaBHaTyphl CTPOKY CUMBOJIOB. [Iporpamma AojkHa ONpEAEIUTh -
HY BBEJICHHOUN CTPOKH, M €Cliv JUTHA paBHa 10, TO yAalsIOTCS BCe CTPOUYHBIC OYKBHI.

9. BBecTu C KJIaBHATyphl CTPOKY CUMBOJIOB. IIporpamma nojkHa ONpenenuTb
JUIMHY BBEJCHHOW CTPOKH, U €CJIM JUIMHA Ooiblie 15, TO ynansioTcs Bce NPONUCHBIE
OYKBBI.

10. B cTpoke CHMBOJIOB TOMEHSATh MECTAMU CHMBOJIbI HA YETHBIX M HEUYETHBIX IO-
3ULUSAX.

11. BBectu ¢ kiaBHAaTypbl CTPOKY CHMBOJIOB. [IporpamMma ROKHA ONpPENEIUTH
JUIMHY BBEJCHHOM CTPOKH, M €CJIM UIMHA Oousibllie 5, TO BBIAEISETCS MOACTPOKA 10
nepBoro npoodena.

12. C xmaBuaTypbl BBOJAUTCS NPEIIOKEHUE, CJIOBA B KOTOPOM Pa3/ieI€Hbl CAMBOJIOM
noauepkuBaHus. Hameuaraiite BCe MpeaIOKEHUS, KOTOPbIE MOJIYyYarOTCs MPU MepecTa-
HOBKE CJIOB UCXOJHOTO. TPEI0KECHUS.

[Tpumep:
Ncxonnoe npeanoxenune: KOIIKA CBEJIA MBbBIIIKY
IlepecTanoBKu: CBbEJIA_ KOHIKA MbIIIKY

MBIILIKY CBEJIA KOIIKA
KOLIKA MBIIIKY CbEJIA

13. C xmaBuaTypbl BBOJUTCS MPEAT0KEHUE, CIOBA B KOTOPOM Pa3/ieI€Hbl CUMBOJIOM
noauepkuBanus. [loacunTaiiTe 4nciao BXOKIACHUHN B IPEATIOKEHUE UCTIOIB3YEMbIX OYKB.
Pesynbrat 3anucaTh B cTpoky (mapamu: OykBa-midpa) U HameyaTaTh ee.

[Tpumep:
Beenure npemoxenue: KAPABAC BAPABAC
Pesynprar: A6B3K1P2C2

14. TekcT cOCTOMT M3 CJIOB pa3HOW JIMHBL. ONpeacianuTb, CKOJIbKO pa3 B TEKCTE

BCTPEUYAETCS 3aIaHHOE CJIOBO.
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15. C xnaBuaTypbl BBOAUTCS TekcToBas mHGpopmanus (He 6osnee 100 cuMBOJIOB).
CocTtaBuTh IporpaMMy MoJcU€Ta CJIOB W MPEUIOKEHHUN B TEKCTE, €CIU CIIOBa pa3jie-
JSIOTCS TPOoOenoM, a IPENIOKEeHHUs] — TOUKOU. VIcXoaHbIe JaHHBIE U PE3YyIbTAT BhIBEC-
TH Ha SKpaH.

16. B TekcTte MOMEHATH ClIOBa MeCTaMH (IIEpBOE C MOCJIEIHUM, BTOPOE C MPEIIo-
cienHuM U T.1.). ClioBa UMEIOT pa3HyIO JUIHHY.

17. B 3amaHHOM TEKCTE YAAJIUTh BCE YACTU TEKCTa, 3aKITIOYEHHBIE B CKOOKHU (BMecCTe
CO CKOOKaMHu).

18. BBecTu mocneqoBaTeIbHOCTh YUCEN, COCTOSIIYIO U3 HyJIeH u equHuIl. Tpedyercs
MEXIy BCEMH MOAPSA CTOSIIMMHU €IWHHWIIAMU BCTAaBUTHh HY/b. Ha 3KpaH BBIBECTH HC-
XOJIHYIO U TTOJTYYEHHYIO TTOCJIeI0BATEILHOCTH YHCEIL.

19. Beectu tekct mmHo M cumBosioB (M<200). B 3aganHoM TekcTe Be3ae yopaTh
napy CUMBOJIOB «AB», yIJIOTHUB MPU 3TOM MOJTYUYESHHYIO HHPOPMALHIO.

20. BpiBecTH Ha 3KpaH caMoe€ JIJIMHHOE CJIOBO U3 3aJJAaHHOTO TEKCTA.

21. Nmeetcsa ctpoka, coaeprkamasi OykBol U 1udpeL: TIpeodpasyiite 3Ty CTPOKY Tak,
9yTOOBI CHaYaJia B HEW IUIM BCe OYKBBI, BCTPEUAIOIIEECS B MCXOIHON CTPOKE, HO B 00-
paTHOM MOPSIKE, a TOTOM — Bce IU(PHI KCXOAHON CTPOKH B IpsiMOM mopsiake. Hampu-
MEp,

Hcxonnas ctpoka Pesyaprar
ad2e76b8 beda2768

22. Beectu ctpoku mmuHor M u K cumBosoB (K< M). Y nanuts u3 nepBoii CTpOKH
BCE€ 3HAKH, BXOSIINE BO BTOPYIO CTPOKY, M CIBUHYTH BCE CUMBOJIBI IEPBOM CTPOKH
BJIEBO.

23. Hanbl nepemenusie M, N 1 ctpoku A u B. B cTpoke A 3aMEHUTH CHUMBOJIBI, Ha-
yuHas ¢ M-ro, Ha nepBbie N CUMBOJIOB CTPOKH B.

24. C knaBUaTyphl BBOJUTCA CTpoka. Beioepute u3 Hee Bce OYKBBI OT A(a) 1o I(1)
(cTpouHbIe MPeoOpa3yilTe B MPOIMUCHBIE) U OTCOPTUPYUTE UX B alipaBUTHOM MOPSIKE.
Hanpuwmep,

Hcxonnas crpoka: = SHiIFROVkaOtSHPIonA

Pesynprar: AAFHHII

25. C xnaBuatypsl BBOOUTCA cTpoka. BriGepute u3 Hee Bce OykBbl 0T J(j) 10 S(s)
(cTpouHbIe TPEeoOpa3yiiTe B MPOIMUCHBIE) U OTCOPTUPYUTE MX B alipaBUTHOM MOPSIKE.

Hanpuwmep,
Ncxomnas crpoka: SHIFROVkaOtSHPIonA
Pe3ynbrart: KNOOOPRSS

26. Ilyctb 3amaHo HeKoTopoe cioBo. HamedataTe mpocMOTp 3TOro ciioBa cjieBa Ha-
MpaBo J0 TeX MOp, MOKa HE BCTPETATCA MOBTOpstomuecs OykBbl. Ecim Takue OyKBBI
BCTPETUIINCH, MIPOMYCTUTh UX U MPOJOJDKUTH MPOCMOTP C KOHIIA CJI0BAa B OOPATHOM TO-
psiake (crmpaBa HaJeBO), TOKAa CHOBA HE BCTPETUTCS HabOp moBTOpsAtommxcs OykB. Eciu
Takoi HaOOp BCTPETWUJICA, MPOAOKUTH IPOCMOTP C TOTO MECTa, KOTOPOE CIEeAyeT 3a
MepPBLIM Ha0OPOM MOBTOpPSOMUXCA OYKB U T.1. «IIpoTOKOI» MPOCMOTpa CTPOKH BHIBEC-
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TH Ha 3KpaH; BMCCTO IMOCJICIOBATCIbHOCTHU IMOBTOPAIOIINXCS 6y1(B BBIBOAUTH OAWH CUM-
BOJ MOAYCPKHMBAHUA.

[Ipumep:
HcxonHoe cioBo: HOHHWJIJIMOH
«IIpoTokom» mpocMoTpa: HO HOU N

27. HaliTi B ICXOJTHOM CTPOKE BCE BXOXKICHUS (HO HE Oojiee IeBITH) 3aJaHHOM TO/I-
CTPOKH M 3aMEHHUTDH UX Ha JAPYTYIO CTPOKY C YKa3aHHEM HOMEpPA OYEPETHOT'0 BXOXKIC-
Hud. JlomycTiMble CHMBOJIBI — IPOTMCHBIE PYCCKUE U JJATUHCKHUE OYKBBI; CUMBOJI-

[T

paznenurens ¢ 7.

[Tpumep:
Ncxoanas crpoka: [MTOJIMJIN _JINJIAKO
Kakyro noacTpoky 3aMEeHUTS: JIN
Ha kaxkyro noACTpOKy 3aMEHUTS: CTO
Pe3ynbrar: ITOCTOICTO2 _CTO3CTOA410

28. 3ammdpyiiTe BBOJUMOE C KIaBUATYPhI MPEI0KEHNE CICIYIONUM 00pa3oM: CHa-
yajia BRIOUpAIOTCS J[Ba MPOU3BOJIBHBIX CIOBA M3 0a3bl, HAXOSAIICICS B TEKCTE MPOTrpaM-
MbI WJIM BBOJMMOM C KJIaBUATYPHI, 3aT€M CIOBO U3 MIM(PPYEMOTO MPEAIOKEHUS, TTOTOM
OTISITH JIBA CJIOBA M3 0a3bl, MOCIE Yero — OMATH CJIOBO W3 MpeIoKeHus U T.1. “baza” —
Ha0op CJIOB, AOMYCTUMBIX MPHU BHITIOJHEHUH MPOrPaMMBbl, JTHO0 HA0Op Map CJIOB, KakK B
MPUBEJICHHOM HIKE mpumepe. J[omycTumMbie CUMBOJIBI — MPOMUCHBIE PYCCKUE WM Jia-
TUHCKHUE OYKBBI; CHMBOJI-pa3aenureis 7

[Tpumep:

udpyemoe npeanioxkeHue:
JEJIO 3AKOHYEHO XAJICOH PACCKA3AJI BCE BEPEI'MTECH
baza mmdpa:

C _ANYBIO A TIOJIAT'AIO_ T'JIABA TIPEAITPUATHUSA 110

CBEJIEHUSIM O MYXOBOUMKAX ®A3AHBUX KYPOYEK
Pe3ynbrat mmppoBKu:
C IMUYbKO JEJIO A TTOJIATAKO 3AKOHYEHO T'JIABA
I[MPEAIPUATUSA. XAACOH T10 CBEAEHUAM PACCKA3AJL
O MYXOBOMKAX BCE ®A3AHBUX KYPOYEK BEPETMTECH

29. Hmeetcs HekoTOpast 0a3a NaHHBIX, B KOTOPOH HEKOTOPHIM aHTIIMACKUM CIOBaM
MOCTABJICHBI B COOTBETCTBUE MX PYCCKHE 3KBUBaJICHTHI, Hanpumep, “THIS” — “OTO”,
“IS” — 7, “A” — 7 “TABLE” — “CTOJI” u 1.n. C Ki1aBuatypsl 3aJa€TCs HEKOTOPOE
MPEAIOKEHUE HA AHTJIMMCKOM SI3bIKE (CIIOBA Pa3IesIOTCS CHMBOJIAMH TIOTYEPKUBAHMS).
[Iporpamma uimeT kaxaoe clIoBO y ceOs B 06a3e JaHHBIX M BBIAAET €ro nepeBoi. Ecim
BBEJICHHOE CJIOBO B 0a3e HE OOHApYKEHO, B PE3YIbTHUPYIOIIYIO CTPOKY 3alUCHIBACTCS
HMCXOJHOE aHTJIMHUCKOE CIIOBO.
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[IprMep BBIMOIHEHUS TPOTrPAMMBI:
BBeaure npeyioxkeHne Ha aHTJIIMHCKOM SA3bIKE:
THIS IS A TABLE
[TepeBon:
OTO _CTOJI

30. C knaBUaTyphl BBOJIUTCS MpeajioxkeHue. BeiBequTe 3T0 NpeayioKEeHUE Ha SKpaH,
pacmoyiokuB OYKBHI “TIO Bamiei Jr0OMMON QyHKIMK (IKCIIOHEHTA, KBAAPATHBIA KOPEHb
U T.IL.).

[Tpumep (BrIOpaHa CHHYCOUIA):

BATH OJIEB J1 BE
JE C4 K AT A JIU
0 , U b E K
K B B C B "
K A | A 4|
OJIE bC .3 C
BAT TAK UHYC
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JIABOPATOPHAS PABOTA Ne4

Pabora co cTpykTypamMu
Lean pa6oThl: OCBOMTH MPUEMBI pabOTHI C COCTABHBIM TUIIOM JaHHBIX — CTPYKTYpaMH.

KpaTKne TCOPECTHYCCKHUE CBCACHUA
Tun gaHHBIX cmpykmypa WIA 3anucbt OOBEIUHSET HECKOJIBKO IMEePEMEHHBIX,
BO3MOXKHO, pasHoro tuma. [lepemMeHHble, KOTOpble O0OBEIUHEHBI CTPYKTYPOU, Ha3bIBa-
I0TCSI TIOJISIMU CTPYKTYPBI (WM 4ieHaMu CTPYKTYpsI). [IpumMep onmcaHusi CTPYKTYpHI:

struct cd
{
char name [20];
float cost;
char category[12];
int number;
55

Onpenensist CTpYKTYpY, Bbl TEM CaMbIM OIpeessieTe COOCTBEHHBIN THI JaHHBIX.
Bb1 naete cTpykType MMsl M yKa3blBaeTe KOMIIMJIATOPY MMS U THUIl KaXIOro dJeMEeHTa
JaHHBIX, KOTOPbIE JOJDKHBI COJIEPKAThCS B CTPYKType. CIHUCOK YIEHOB CTPYKTYpbl HO-
CUT Ha3BaHHE wabona. YleHbl CTPYKTYphl caMH 110 cebe He SIBISIOTCS MepeMEHHBIMH,
OHHU MPEJCTABIAIOT CO00 KOMIIOHEHTHI OAHOM KMJIN HECKOIbKUX NepeMeHHbIX. [1labnon
OIpesessieT 3TU KOMIIOHEHTBI U TOBOPUT KOMIUIISATOPY, CKOJIBKO TaMSITH CIEAyeT 3ape-
3epBUPOBATH ISl KAXKAOW CTPYKTYpPHOU mepeMeHHOU. [1jig Toro 4ro0bl MOIy4uTh J0C-
Ty K KapToTeke cd, ciaenyeT onpeAeauTb CmpyKmypHyO nepemMeHHYI0

struct cd disc;

Ecnu B mporpamMme HY>KHO MMETh HECKOJIBKO MEPEMEHHBIX OJJHOTO CTPYKTYpPHO-
ro tumna (Hampumep cd), MOKHO ONPENIETUTh UX B OJTHON MHCTPYKITUU:

struct cd disc, cdrom;

Mo3>KHO c03/1aTh CTPYKTYPY U OIPENEIUTh NIEPEMEHHYIO B OJIUH IPUEM.

struct cd
{
char name [20];
float cost;
char category[12];
int number;
} disc;

JIOCTyNT K KOHKPETHOMY DJIEMEHTY CTPYKTYPBI OCYIIECTBIISETCS C HCIIOJIbh30Ba-
HHEM oIlepalruu «Todka». Hanpumep,

gets(disc.name);

disc.cost=15;
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CTpyKTYpBI, KaK ¥ TIEPEMEHHBIC JIPYTUX THIIOB, MOTYT OOBEAMHSITHCS B MACCUBBI
CTPYKTYPHBIX TIepeMeHHBIX. [[1s1 Toro 4To0Bl OOBSIBUTH TAaKOW MacCHB, HAJO 3a1aTh
1a0JI0H CTPYKTYPBHI, @ 3aTEM OObSIBUTH MACCHB.

Hampumep: struct cd disc[20];

Jlns mocTtyna K Mmoo name 15-ro ayieMeHTa MaccMBa HEOOXOIUMO 3aIucaTh
disc[14].name.

Ecnu 0OBsBICHBI JBE MEPEMEHHBIC THIA CTPYKTYPHI C OJHUM INA0JIOHOM, JO-
MyCTUMA OTIepaIlvs TPUCBAUBAHUS.

Henb3s MCTONB30BaTh OMEpaIyio MPUCBAMBAHUS K TICPEMECHHBIM THIIA CTPYKTY-
pBI, Ia0JI0OHBI KOTOPBIX OIMKCAHBI TOJT Pa3HBIMA HOMEpPAaMH, IMYCTh JIaXK€ COBCEM HJICH-
TUYHO.

[lepemMeHHBIE THITA CTPYKTYPBI MOTYT OBITh TJIOOATLHBIMHE, JOKAJILHBIMH, & TaK-
ke (opMambHBIMA. MOXXHO CO3JIaTh yKa3aTellb Ha CTPYKTYPY WM TepeaaBaTh apryMEHT
THUTIA CTPYKTYPHI IO CCBIIKE.

BapnaHTm HHIAUBUAYaAJbHBIX 3a1aHuH

1. lana BegomocTh abutypueHToB. B Kaxk10i#1 cTpoke 3amucana hamMuiiis aOUTypUeHTa,
€ro MOCTOSHHOE MECTO KUTEIbCTBA, CPEAHUI OaIT aTTecTaTta.

PacrieyaTtath B ajgaBUTHOM TOPSIKE CIIHCOK a0UTYPUEHTOB, IPOXKUBAIOIMUX B MUHCKE
U OIPEACTUTh UX KOJUYECTBO.

2. Jlana BegoMocTh aOUTYpUEHTOB. B kaxkmoi cTpoke 3anucana pamuins abuTypueHra,
€ro MOCTOSHHOE MECTO KUTEIHCTBA, CPEAHHUM OallI1 aTTecTaTa.

Omnpenenuth cpeHUNA OaJl1 aTTeCTaTa MO YHUBEPCUTETY U pacredyarartbh CIUCOK aOHTYy-
PHUCHTOB, CPEeHUI OajT KOTOPBIX HE HIDKE CpelHero Oaiia mo yHuBepcuteTy. Crucok
JOJDKEH OBITH OTCOPTHPOBAH 10 aji(aBUTY.

3. B cnpaBouHOI a’sponopra XpaHUTCS pPACUCAaHUE BbLIETA CAMOJIETOB Ha CJEIyIOLINe
cytku. st xakaoro perica yka3aHbl €ro HOMEp, THIl CaMoJIeTa, IIyHKT Ha3HA4YCHUS,
BpeMs BbuteTa: OnpeesinTh Bce HOMepa PEHCOB, THITHI CAMOJICTOB M BPEMEHA MX BBLIC-
Ta JJIs 3aJJaHHOrO IMYHKTa Ha3HAYEHUSI.

4. Y aaMUHHUCTpATOpa >KEJIE3HOIOPOKHBIX KacC XpaHUTCS MHQpOpMALHs O CBOOOTHBIX
MeCTax B IMOe3/iaX 10 BCEM HaIlpaBJICHHSIM Ha Oykaimnyro Heaento. lanHas nHpopma-
IIUsT TIPEJICTABJICHA B CIEIAYIOIIEM BHJIE: JaTa BbIe3[la, KOHCUHBIM IMyHKT Ha3HAYCHUS,
BpeMsI OTIPABJICHUS, YHCIO CBOOOHBIX KYNEHHBIX MECT, YACIO CBOOOHBIX ILIAIIKAPT-
HBIX MecT. BrimaTh Ha eyaTh HHGOPMAITUIO O MOe3/1aX, CISAYIONMX 10 MOCKBHI.

5. Hamucatp nporpamMmmy (opMHpPOBaHHS BEJOMOCTH 00 ycrieBaeMoCTH CTyAeHTOB. Ka-
’J1ast 3aIUCh ITOW BEJIOMOCTH JIOJIKHA COJIEPKATh HOMEP TPYIIbI, (JaMUIAIO CTYICHTA,
cpemHuil Oaqym  3a TMOCHeAHIO ceccuto. Heobxommmo pacmedaTath  CIHMCKU
CTYJICHTOB 10 TpymmamM. B kaxmoit rpynme GpaMuianu CTyJAeHTOB Pa3MECTUTh B MOPSJIKE
yObIBaHUS CpeliHero Oasia.
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6. MmeeTcsd cIMCOK y4eTa HYKJAIOLUXCS B YIYUIICHUH KWIMIIHBIX yciaoBuid. Kaxpaas
3aMKCh 3TOTO CIHMCKA COAEPKUT (PaMHIINIO, UMs, OTYECTBO U JaTy MOCTAHOBKU HA y4eT.
Cnucoxk ynopsiIoueH o gaTe MOCTAaHOBKH Ha ydeT. B TeueHue roja BbIACISIeTCS 5 KBap-
THp. BBIBECTH Ha 3KpaH BECh CHUCOK C YKa3aHUEM OXHUJAEMOTrO rojia mojlydyeHus KBap-
THPBI.
7. B oubnuoreke mmeeTcs CIUCOK KHUT. Kaxmas 3ammch 3TOro CIHUCKA COJICPKHUT (a-
MWJIAK aBTOPOB, HAa3BAHUE KHUT, Toj u3naHus. OnpenenuTb, UMEIOTCA JIM B _JIAHHOM
CIIUCKE KHUTH, B HA3BAaHUU KOTOPBIX BCTPEUYAETCS HEKOTOPOE KIIKOYEBOE CJIOBO (HaIpH-
Mmep, "IIDBM"). Eciu umeroTcs, To BeIIaTh Ha MevaTh (paMUIUKA aBTOPOB, HA3BaHUE U
r'OJl U3/IaHUsI BCEX TAKUX KHUT.
8. Undopmarus o COTpyaHUKAX TPEANPUITHS COCPIKUT:
- ®.UN.0,;
- OKJIaf;
- HOMEp OTJena.
TpeOyeTcs Mo KaxkaA0My OTHAETY ONPENeTUTh COTPYIHUKA, Y KOTOPOTO MaKCUMaJIbHas
3apruiara.
9. Undopmanus 0 COTpyIHUKAX MPEATPHUITHS COACPIKUT:
- ®.UN.0,;
- OKJIaf;
- HOMEp OTJena.
TpeOyeTcs o KaxAOMY OTAETY ONPEACTUTh CYMMY 3apIuiar.
10. Criucok ToBapoOB, UMEIOIIUXCS Ha CKJIAJIe, BKJIIOYACT:
- HaMMEHOBaHHUE TOBAPA;
- KOJMYECTBO €IMHUI] TOBAPa;
- JaTy MOCTYIUICHHs TOBapa Ha CKiIal.
BriBecTr B andaBUTHOM MOPSIIKE CIMHCOK TOBAPOB, XPAHAIIUXCS 00Jiee OJTHOTO MeCs-
11a, CTOUMOCTh KOTOpBIX TipeBkiiiaet 100000 pyomnei.
11. Cnucok ToBapoB, IMEIOUIMXCS HA CKJIAJ€E, BKIIFOYAET:
- HaMMEHOBAaHUE TOBAPA;
- KOJMYECTBO €IMHUI] TOBApPA;
- J1aTa MOCTYIUIEHUS TOBAapa HA CKJIa/l.
BriBecTn B aipaBUTHOM MOPSIAKE CIIMCOK TOBAPOB MOCTYMUBIINX HA CKJIAJ B )eBpaie
MecsLe.
12. st moay4yeHus: MecTa B OOIIEKUTUHN (OPMHUPYETCS CITUCOK CTYJEHTOB, KOTOPBIM
BKJIFOYAET:
- ®.UN0,;
HOMED TPYTIIIHL;
cpeaHuii 0an,
- JIOXOJ Ha OJTHOTO YJIeHA CEMBH.
BriBecTr CIMCOK CTYJEHTOB B MOPSAAKE YMEHBUIECHUS 10X0/1a HA OJIHOTO YJIEHA CEMBH.
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13. B cnpaBouHO# aBTOBOK3aja XpaHUTCS paclucaHue IBMKEHHUS aBTOOycoB. J[is ka-
YKJOTO peiica yKa3aHbl:
- HOMEp peiica;
- IYHKT Ha3HA4CHMS;
- BpeMs OTIPAaBIICHUS;
- BpeMms NpuObITUS HA KOHEUHBIH MyHKT.
BriBectn nHdopmanmio o peicax, KOTOPIMA MOXHO BOCTIOJIB30BAaThCS JJIsl IPUOBITHS
B IIYHKT Ha3Ha4yeHus panpuie 21 gaca.
14. Ha mexayropoanoit ATC undopmarus o pasroBopax COAEpKHT:
- J1aTy pa3roBopa;
- Ha3BaHUE rOpoJa;
- BpeMs pa3roBopa;
- Ttapud.
BriBecTH 1o Kaxk1oMy ropojty o0I1iee BpemMsi pa3roBopa ¢ HUM U CyMMY.
15. Ha mexayropoanoit ATC undopmarus o pasroBopax COASpIKHT:
- J1aTy pa3roBopa;
- Ha3BaHUE rOpoJa;
- BpeMs pa3roBopa;
- Ttapud.
BriBectn o0611ee Bpems pasroBopa u cymmy 3a 30 mapra.
16. Undopmanus o corpyaHuKax (GUpMbI BKIIFOYAECT:
- ®N.0,;
- TabenbHBIN HOMED;
- KOJIMYECTBO MPOpPabOTAHHBIX YaCOB 32 MECAII;
- TI0YacoBO# Tapud.
BriBecTn pazmep 3apabOTHOI TUIaThl KAKIOTO COTPYAHUKA (PUPMBI.
17. Undopmarus 06 ydaCTHUKAX CIIOPTUBHBIX COPEBHOBAHUMN COJACPIKUT:
- Ha3BaHWE KOMAaH/IbI;
- ®.N.0. urpoka;
- BO3pAcCT.
BriBecTn Ha3BaHMe U CPEHHUM BO3PACT CaMOM MOJIOIOM KOMaH/bI.
18. Mnadopmanus 06 ydacTHUKAaX CIIOPTUBHBIX COPEBHOBAHUMN COJACPIKUT:
- @®.N.0. urpoka;
= Ha3BaHWE KOMAaH/IbI;
- _pocT;
BriBecTn Ha3zBaHue U CPETHUM POCT CAMOM POCIION KOMAaHJIbI.
19. Undopmarms 06 ydacTHUKAX CIIOPTUBHBIX COPEBHOBAHUMN COJACPIKUT:
- @®.N.0. urpoka;
- Ha3BaHHWE KOMAaH/IbI;
- BecC.
BriBecTn Ha3BaHuE U CPETHUM BEC CAMOW JIETKOW KOMAHJbI.
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20. g kHUT, XpaHAIIUXCS B OMOIHMOTEKE, 3a1aI0TCS:

— aBTOp;

— Ha3BaHMUE;

— TOJ U3JJaHHUs.
BriBecT ciucok KHHUT ¢ (aMUTUSIMUA aBTOPOB B aI(paBUTHOM MOPSIAKE, W3AaHHBIX TO-
cie 2000 rona.
21. Jng xHUT, XpaHSAIIUXCS B OMOIHMOTEKE, 3a1aI0TC:

— aBTOp;

— Ha3BaHMUE;

— T'OJ1 U3JJaHHUs.
BriBecTr cIMCOK KHUT 3aJJaHHOTO aBTOPA.
22. Pa3nuyHble 1[€Xa 3aB0OJIa BBITYCKAIOT MPOAYKIMIO HECKOIbKHX HauMeHOBaHu. CBe-
JI€HUA O BBITYIIEHHOW MPOIYKIIMU BKIIOYALOT:

— HaUMEHOBAHMUE;

— KOJINYECTBO;

— HOMED Liexa.
Jl71st 3a1aHHOTO 11€Xa He0OXOAMMO BBIBECTH KOJMUYECTBO BBHIMYIICHHBIX M3/EIHI MO Ka-
XKIOMY HAUMEHOBAHUIO.
23. Uudopmanus o COTpyIHUKAX TPEAMPUITHS COACPKUT:

- ®.N.0,;

— HOMED OTHEeNa;

— cTaX paboThI.
BriBecTH ciMCOK COTPYAHUKOB IO OTAEIaM B MOPSIAKE YOBIBAHMS CTaXa.
24. Jlns ydacTtusi B KOHKYPCE UCTIOTHUTEIEH HEOOXOIMMO 3alIOJIHUTh aHKETY C JaHHBI-
MHU:

- ®.N.0,;

— TOJ1 POXKACHUS

— KJIacC MY3BIKaJIbHOTO HHCTPYMEHTA (CKpUIIKa, (POPTENUAHO);

— 3aHSTOE MECTO.
BbIBECTH CIIMCOK CaMbIX MOJIOJBIX JIAYpeaTOB KOHKypcCa IO KJaccaM MHCTPYMEHTOB B
MOPSIIKE 3aHSTBIX MECT.
25. DneMeHTaMH CTPYKTYPBI SIBIISIIOTCS:

— aMuIMs CTYACHTA;

—HOMep IpYIIIbI;

— MECTO MPOXKUBaHUS (B OOIICKUTHU WIH HET).
BriBecT oTCOPTHPOBaHHBIN MO aja(aBUTy CHUCOK MPOKUBAIOIIMX B OOIICKUTUU CTY-
JIEHTOB U X KOJIMYECTBO.
26. Uudopmanusa 06 ydacTHUKAX CIIOPTUBHBIX COPEBHOBAHUN MeXIy Komanaamu Poc-
cuu U bemapycu coaepxKur:

— CTpaHy y4aCTHHKA;

- ®.N.0,;

— 3aHTOE MECTO.
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3a KaXKJ10€ MECTO MPUCYKIAETCS CIEAYIONIEe KOJIUYECTBO OUKOB:
I mecTo — 6 04kOB, 2 MECTO — 5 04KOB, 3 MecTO — 4 ouka. BBIBECTH CIIUMCKHU CIIOPTCME-
HOB Ka)XJIOM KOMaHbl, OTCOPTHUPOBATh UX MO andaBUTy U MOJCYUTATH KOJIHMYECTBO OY-
KOB, HaOpaHHOE KOMaHIaMH.
27. B marazuHe coaepxarcs CBelleHHus 00 accopTuMenTe urpymiek. CTpyKTypa 3ammcH:
— Ha3BaHUE UTPYIIKH;
— lIeHa;
— BO3pacTHBIE TPAHUIBI, HATPUMED, 2 — 5, T.€. OT 2 710 5 JeT.
BriBecTH Ha meyaTh Ha3BaHHWE UTPYIIEK, KOTOPBIE MOIXOIAT AeTsAM OoT 1 70 3 Jier.
28. B marazune coaepxarcs cBeieHHs 00 accopTuMeHTe urpyuek. CTpyKTypa 3arucH:
— Ha3BaHUE UTPYIIKH;
— lICHAa;
— KOJIMYECTBO.
BriBecTn Ha meyaTb CTOMMOCTB CAMOM JOPOTOW UTPYILIKH U €€ HANMEHOBAHHE.
29. B mara3zune coiepxaTcs CBeJIeHUs 00 accopTuMeHTe urpyiiek. CTpyKTypa 3amucu:
— Ha3BaHUE UTPYIIKH,
— IlICHa;
— KOJIMYECTBO.
BriBecTn Ha medaTh Ha3BaHUE UTPYIIEK, CTOMMOCTH KOTOphIX He mpesbimaer 10000 pyoO.
30. Uadopmanus o COTpyAHUKAX TPEANPUITHS CONEPIKUT:
- ®N.0,;
- HOMEp OTIENa;
- J1aTy pOXKICHUA.
Bpraucnute cpegauil BO3pacT COTPYAHUKOB MO OTAEIAM.
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JIABOPATOPHASA PABOTA Ne5

Pab6ora ¢ ¢pailiamu
Hean padoThl: U3y4UTh CIOCOOBI CO3/IaHUS M pabOTHI ¢ (aimaMu.

Kparkue Teopernyeckue cBeeHUs

daiinn — 370 HAOOp JAHHBIX, PA3MEIICHHBIA HA BHEIITHEM HOCUTENE U pacCMaTpH-
BaeMbIii B mporiecce 00pabOTKU U MEPECHIIKE KaK eIMHOE TEJI0E.

[Ipex e yem HavaTh paboTaTh ¢ (GailyIoM, €ro HY)KHO OTKPBITh JUIS JIOCTYIIA, T.C.
CO3/1aTh M MHUIMAIM3UPOBATH OO0JIACTh JAHHBIX, KOTOpas COICPKUT WH(OPMALUIO O
¢aiine: ums, IyTh U T. 1.

B sa3pike Cu a1o nenaet ¢ynkiusa fopen. Ona cBs3biBaeT puzndeckuid ¢aiin Ha
Hocutene, Hanpumep B:\LRS5.CPP, ¢ normdeckum nmenem B mporpamme. Jlormueckoe
UM — 9TO yKazarelb Ha (aiij, T.e. Ha 00JacTh MaMSTH, TJIe XPaHUTHCS UHGOPMAIIHS O
¢aiine. Ykazarenu Ha Qaitiel He00X0aUMO OO0BABIATE. DopMaT OOBSIBICHUS TAKOTO
yKas3artesis CJIeAYIOLUN:

FILE *yka3zatenb Ha (aiin;

Hanpuwmep:

FILE *f;
f=fopen ("B:\LR5.CPP", "w");

CumBon "w" ompenenser mpaBo IOCTyma K OTKpbiBaemMomy ¢aiiny. B nanaom
ciydae otkpsiBaetcs ¢aiin LRS.CPP na mucke B:\ Tonbko mis urenus.

B Tabnuie nmpuBeneHbl KOJbI, YCTAHABIMBAIONIUE PEKHUMBI JOCTyIA K OTKPHI-
BaeMbIM (aitnam.

Tabnuna 3
Cum- OmnucaHue
BOJI
1 2

r | @aism OTKPBIBAE€TCS TOJBKO Ul 4TeHUA. Eciu Hy»XHOro
(aiina Ha AUCKE HET, TO BOSHUKAET OIIMOKA.

w | @aiin oTKpBIBacTCS TOJNBKO Jyis 3amucu. Ecnu daitna ¢ 3a-
JAHHBIM UMEHEM HET, TO OH OyJeT CO3/laH, €CIIH K€ TaKOu
(daiin cymecTByeT, TO Mepell OTKPhITUEM MPEXKHAS UHOOP-
MAallisl YHUYTOXKACTCH.

a daiin OTKpBIBACTCS JJIS 3aIIMCH B €r0 KOHEI] HOBOM MH(]OP-
Mmanuu. Ecnu daiin He cylecTByeT, TO OH CO37aeTcsl.

r+ | @ailm OTKpBIBAaETCS Uil PEJAKTUPOBAHUS €r0 JIAHHBIX.
Bo3MoxHBI U 3anmuch, u ureHne wHbopMmamuu. daitn mo-
EH CYIIECTBOBATD.

w+ | Daiin oTkpeIBaeTca g YTeHUs W 3anucu. Ecium daitn cy-
HIECTBYET, TO €r0 COJACPKUMOE TEPSIETCH.
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OkoHuanue Taodi. 3

1 2

at+ | ®aiin OoTKpBIBaeTCS i1 YTCHUS U 3alUCH B KOHEI[ (aiina.
Ecnu daiin He cymiecTByeT, TO OH CO3/1aeTcsl.

t dalJ1 OTKPBIBAETCS B TEKCTOBOM PEXKHUME.

b | ®aiin oTKpHIBaeTCS B OMHAPHOM PEXKUME.

bunapueie ¢ainsl — 3T0 Qaiyibl, KOTOpbIE HE MMEIOT CTPYKTYPhI TEKCTOBBIX
¢aiinoB. Kaxnas nmporpaMma s cBoMxX OWHApHBIX (ailioB ompeessieT COOCTBEHHYIO
CTPYKTYPY.

[To ymonganuto (aityi OTKPHIBAETCS B TEKCTOBOM PEIKUME.

[Tocne pabGoThl ¢ daitnom moctyn K (ainy HE0OOXOAUMO 3aKPBITh. 3aKPBHIBACT
¢aiin B s3pike Cu pynkus fclose.

Ecnu tpelyercss u3MEHUTh PeXXHUM IOCTyMa K ¢ailiny, To sl 5TOr0 cHavala He-
00X0IMMO 3aKpBITh JAHHBIN (Daiis, a 3aTeéM BHOBb €TI0 OTKPBITh, HO C IPYTUMH TpaBaMu
nocrtyna. JIjis 5Toro ucnonb3yloT cTaHaapTHyo GyHKIHIo freopen, onrcannyio B stdio.h
kak FILE* freopen (char filename, chov*mode, FILE *stream). Ota ¢pynkiuus cHavyana
3aKpbIBaeT (paiis, CBA3aHHBIN C MOTOKOM stream (Kak 3To aenaet pynkmus fopen), a 3a-
TeM OTKphIBaeT (aiin ¢ mmeHneM filename u mpaBamu goctyna mode, 3amuchiBas MH-
dopmaruio 06 3ToM (haiisie B mepeMEeHHYIO stream.

B s3pike Cu nmeeTcsi BO3MOKHOCTh. pa0OThI ¢ BpeMEHHBIMU (aiiiamu, T.€. ¢ Ta-
KHMH, KOTOpPbIE HY>KHBI TOJBKO B MPOIECCE PaboThl MPOrpaMMbl U KOTOPBIE HAAO yAa-
JUTH TIOCJIC BBHITIOJIHEHHS YacTU BBIYUCICHUU. B 3TOM ciydae HMCMONB3YIOT (PYHKIIUIO
tmpfile co cneayrommm o0 bABICHUEM: FILE* tmpfile (void).

Oynkiusa tmpfile co3gaer Ha aucke BpeMeHHBIM (alla ¢ mpaBaMu OCTyIa
«w+b» 1 BO3BpaInaeT ykasaTelb Ha yhpaBisitoniuil 6ok mo tumy atpuoyra FILE. Tlo-
cJie 3aBeplieHuss pabOThl MPOTPAMMBI UJTU TOCJE 3aKPBITUS BpeMEHHOTro (haiiyia OH aB-
TOMATUYECKH YIAIICTCS U3 TUCKA.

Bce aeiicTBus 110 YTEHHUIO/3aNTMCH TAHHBIX B (Daill MOXXHO MOJPa3IeIUTh HA TPU
TPYIIIIbL:

1. Onepanuu MOCMMBOJIBHOTO BBO/IA-BbIBOJA,
2. Omnepaiu NOCTpOYHOTO BBOJIa-BbIBOJIA,
3. Omnepanuu BBOJA-BRIBOJA IO OJIOKAM.

HauboJjiee yacto ncnosab3yemblie pyHKuMU PpaitjioBoi cucremsl Cu

Tabnuna 4
Nwms JeiictBue GyHKUINU
1 2
fopen() OTtkpbiBaet Gaiin
fclose() 3akpsiBaeT Gaiin
putc(), fputc() 3anmuCchIBalOT CUMBOJI B (hait
gete(), fgete() YuraroT cuMBOJ U3 daiina
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Okonuyanue ta0oi. 4

1 2

fgets() Yuraet cTpoky u3 Qaiiia

fputs() 3anuchIBaeT CTPOKY B (paiin

fseek() VYcTanaBinuBaeT ykazaTeiab TEKyIed NO3UIUU
Ha oTpeieJICHHBIN OallT (aiina

ftell() Bo3Bpaiaer Tekyllee 3HauC€HHE YyKas3aTelsd
TeKyllel no3unuu B (aiiie

fprintf() dopMaTUpPOBAaHHBIN BBIBOJ B (aiin

fscanf() dopMaTupoBaHHBIN BBOJ B (haiin

feof() Bo3Bpaiaer 3HaueHUE «UCTHHA», €CIU HOC-
TUTHYT KOHel (aiina

rewind() VYcranaBnuBaeT ykaszareib TEKYIICH MO3ULUU
B HavaJio (paiina

remove() Crupaer ¢aiin

ferror() Bo3Bpaiaer 3HaueHne «UCTUHA», €CIIM IPO-
M3011Ia OnOKa

fflush() Jlozamuck notoka B Qaii

OyHKIMU A1 pabOThl ¢ TEKCTOBBIMU (haiijiaMu yI0OHBI 7l CO3JaHMsS TEKCTOBBIX (haii-
7I0B, BesleHUs (aiIoB-MPOTOKONIOB U T.1. Ho 17151 co3manus 6a3 JaHHBIX 11€J1eCO00pa3Ho
UCIIONb30BaTh QYHKIUM A paboThl ¢ OuHapHbIMU dainamu: fwrite() u fread(). Otu
byHKIMKM 0e3 KaKux-IM00 M3MEHEHUH KOMUPYIOT OJOK JAaHHBIX U3 ONEPATUBHOW MaMsi-
TU B ¢aiin u u3 (aiiyia B maMsATh COOTBETCTBEHHO. Takoil cnoco0 oOMeHa JaHHBIMU Tpe-
OyeT MEHbIIIe BpEMEHH.

BapnaHTm HHIANBUAYAJbHBbIX 3aJJaHul

1. Pa3paboTaTh mporpammy, kotopas ¢popmupyet daitn Fl, conepkamuii nienpie yucia,
U TIepenuchiBacT ATOT (paitn B Apyrou ¢aiin - F2, momemas B Hero u3 F1 Tonbpko momo-
KUTEJIBHBIC YMCTIA.

2. Pa3paboTaTrh mporpaMmy, MepenuCHIBAIONIYI0O B TEKCTOBBIM (aitnm T2 comepkumoe
TeKcToBOrO aiina T1, Ho 6€3 CTPOK, CoAepKAITUX YHCIIA.

3. Pa3paboTtaTh mporpamMmy COPTHPOBKH (YHOPSAJOYECHHS MO BO3PACTAHUIO 3HAYCHUU
3JIEMEHTOB) (aiiia, COACPIKAIIETO IeIbIe YUCa.

4. Pa3zpaboTath nporpamMmmy, Kotopasi GopMHpyeT Ha OCHOBE TekcToBOTO (haiina T1 daiin
T2, pazbuBas T1 Ha cTpoku Tak, 4YTOOBI Ka)kJaasi CTPOKAa OKaHYMBAJIACh JIMOO TOUYKOU C
3amsTo, Moo coaepxkana 30 n0OBIX TUTEP, KpoMe TOUkH C 3amsaToil. B kauectBe T1
MO>KHO HMCTIOIB30BaTh (haiiil ¢ HICXOAHBIM TEKCTOM pa3pabOoTaHHOM MPOrpaMMBbI.
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5. Pa3pabotats nporpammy (opmupoBaHus (aiina, cogepKaiero cBeAeHUs O CTY/ICH-
tax. Kaxapii anmemMeHT 3Toro (aiina JOJXKEH COJAepKaTh CICAYIOIIUE JaHHBIC: HOMED
TpyNmbl; (GaMuInio; ToA POXKIACHUS, OLICHKU 3a MOCJEAHI0 ceccuto. [IpemycMoTpersb
BO3MOKHOCTh JJOOABIICHUS, YAAICHHUS U KOPPEKTHUPOBKH 3aMHUCEH.

6. PazpaboTtath mporpaMMmy nepeKkoIMpOBKH TEKCTOBOTO ¢aiisia, 3aMEHUB B HEM 3arjiaB-
HbI€ OYKBBI CTPOYHBIMH.

7. ChopmupoBaTh 6a3y AaHHBIX pe3yJbTaTOB dK3aMeHa CTyJeHTOB. Pa3zpaborath mpo-
rpaMmy, KOTOpasi yAaJsieT COOTBETCTBYIOIINE 3amucH U3 (paiiya TeX, 4bsi OICHKA MEHb-
e 5 ¥ moMenaeT uxX B Apyrou ¢aii.

8. Pa3paboTaTs mporpamMmy BbIBOJA Ha SKpaH TEKCToBOro ¢aiina. BeBOg cienyeT op-
raHU30BaTh TaKUM 0Opa3oM, YTOOBI BBHIMIOJHSJIOCH BHIPABHUBAHWE IO MPABOW T'PAHUIIC
MyTeM BCTaBKH MEXy CJIOBaMU HEOOXOAMMOro KojndecTBa mpobesoB. B kauectse nc-
XOJIHOTO (paiiia MOKHO MCIOJIb30BaTh (aiiil ¢ UCXOAHBIM TEKCTOM pa3pabOoTaHHOM Mpo-
IpPaMMBl.

9. Pa3paborars mporpaMMmy CIHSHHUS JBYX OTCOPTHPOBAHHBIX MO YOBIBAHWIO 3HAYCHUU
anemeHToB ¢aitnoB F1 u F2. Pesynbratom cnusuus noikeH ObiTh (aitn F3, snemeHTb
KOTOPOT'O YIOPSIIOYEHBI TI0 BO3PACTAHUIO.

10. Pa3paborats mporpammy, oOBEIUHSIONIYIO HECKOJIBKO (haiiyioB, COACPIKAIINUX CIIH-
CKH CTYJEHUYECKHUX TPYII, B OJUH Pe3yIbTUPYIONTIUH (aiin. 3anuch TpOU3BOAUTCS B all-
(haBUTHOM TIOPSIAKE.

11. Umeetcs tenedoHHBIN cipaBOYHUK. KaXkmas 3anuch B HEM COCTOUT M3 (aMIIHHU 1
teneona. Cnucok paMuwiInid yxe ynopsaoueH no aindasuty. OpranuzoBaTb B (aiine
nouck MetooM Xoopa. Haittu no pammnuu tenedow.

12. Hamucatpe mporpammy [Uisi XpaHeHuss uHGopMaInuu 00 yCIIeBaeMOCTH CTYJIEHTOB.
Heo6xoauMo xpaHuTh HOMEp TPYIIbI, (aMUIHIO CTYAEHTA, OLICHKUA 3a MOCJEIHION0
ceccuto. [Iporpamma no/KHA MO3BOJISITH KOPPEKTUPOBATh YKa3aHHYIO MH(MOpPMAIUIO U
pacrnedaTsiBaTh CIUCKUA CTYACHTOB IO TPYIIIaM C yKa3aHHEM CpeJHero 0aia Ka)aoro
3a MOCJIETHIOIO CECCHIO.

13. Jausr ¢aitnet F1 u F2. [lepenucats ¢ coxpaHeHueM MoOpsiiKa CIEIOBAHHUS KOMIIO-
HeHThl F1 B gaiin F2, a komnonenTs! F2 — B ¢aiin F1.

14. Han daitn F. B ¢aiine F He menee nByx KoMmoHeHT. ONpeaenuTh, SBIASIOTCS U IBa
MePBBIX CHMBOJIA (aiiia nudpamu.

15. Han daiin F. [lonyuuts daiin G, oOpa3oBanHbiil u3 ¢aiina F 3ameHoi Bcex ero mpo-
MUCHBIX (OOJBIINX) IATUHCKUX OyKB OJTHOMMEHHBIMHU CTPOUYHBIMHU (MaJIbIMU) PYCCKUMU
OyKBaMH.

16. PaspaboTtaTh mporpammy, KoTopas 3amucbiBaeT B (ain F3 cHauana KOMIOHEHT
¢aiina F1, 3atem komnoneHT (aitna F2 ¢ coxpanenuem nopsaka.

17. Pa3paboTaTh mporpaMmy OMpeAesieHUs: COBMAAIOT U KOMIOHEHTH Qaitma F1 ¢
koMroHeHTamu ¢aitna F2. Ecnu Het, To onpenenuts Homepa 1-ro u 2-ro KOMIIOHEHTA, B
KOTOPBIX €CTh OTIUYHE.

18. lan ¢aiin A. 3anucats B (paitn B koMmoHeHTHI ¢aitna A B 00paTHOM MOPSIIKE.
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19. 3agan texkctoBbiid daiin F1, cocTosimmii U3 mporu3BOIBHON MOCIEI0BATEIHLHOCTH OY-
KBEHHBIX CUMBOJIOB. YTIOPSA0OUYNUTH CUMBOJIBI B alipaBUTHOM TOPAJIKE, TIPU 3TOM BCE TIO-
BTOPSIIOIIMECS CUMBOJBI JOJKHBI OBITh YAAJICHBI, U TIEPENUCcaTh HOBBIA TEKCT B (paiin
F2.

20. Ilepemmmcath komroHeHTHI (aitna F1 B ¢aitn F2, 3aMeHuB 1pu 3TOM KaXKAbli BOC-
KJINLIATEeTbHBIN 3HaK TOUKOMH, a KAKI0€ JBOCTOUNE — TPEMS TOUKAMHU.

21. Kommnonents! ¢aiina F1 — natypansubie uncna. [lepenucats B ¢aiin F2 Bce Heuet-
HBIE YHCIIA.

22. CoctaBuTh nporpammy 3amucu B ¢ain F1 Bcex uucen ¢aiina F2, kpaTHeIX 5, a B
(aiin F3 — Bcex oTpuIiaTenbHBIX YHCell, KpaTHBIX 3.

23. Han ¢aiin F1, koTOphIil CONEPKUT AaHHBIC O CTyACHTaX Tpymil (hamMuing — uMs —
Bo3pact). Co3aate ¢aiin F, koTopsiit OyaeT coaepkaTh TaHHBIE O CTYACHTAX, UMEIOIIUX
HanOOIBIINN BO3PACT.

24. lan aitn A, KOMIOHEHTHI KOTOPOTO SIBJISIOTCS IIEJBIMU YUCIaMH. 3anucaTh B (aiin
B Bce uetHble uncna gaiina A, a B ¢aiin C — Bce HeueTHbIC. [1ops10K cieg0oBaHUS YUCENT
COXpaHSIETCH.

25. lan ¢aiin A, KOMIOHEHTBI KOTOPOTO SBISIOTCS LEeNbIMU dnciaaMu. [lonyunuts daiin
B, oOpa3oBanHbIi U3 (aiiyia A UCKITIOYECHUEM MMOBTOPHBIX BXOXKJICHUN OJTHOTO M TOTO )K€
qyuca.

26. Jlan TexctoBbid ¢aiin A. [lepenucate B daiin B Bce komnoneHTsl ¢aiina A ¢ 3ame-
HOM B HUX cuMBoJia 0 Ha cuMBOJI 1 1 HAOOOPOT.

27. Jlan tekctoBeli ¢aiin A. Mckarounts mpoOesbl, CTOSIME B KOHIIAX €ro CTpok. Pe-
3yJbTaT IOMECTUTH B (paitm Al.

28. an TexctoBbii Qaitn A. [lepenncats KoMIOHEHTHI ¢aiina A B daitn Al, BcTaBnss B
Hayaio KaXXJI0W CTPOKH MO ogHOMY mpolOeny. Ilopsmok KOMIIOHEHT OJKEH OBITH CO-
XpaHEeH.

29. Nan (aitn A, KOMIOHEHTHI KOTOPOTO SIBJISIOTCS LIEIBIMU YHCIaMH. 3anucaTh B (paiin
Al Bce moBTOpstOIMecs yucna ¢aina A, a B (aitn A2 — guciaa, KOTOPbIE BCTPEUYAIOTCS
oauH pa3. [lopsgok ciaenoBaHmusl YUCeN COXPAHSIETCA.

30. Jansr gBa daitna. CocTtaBUTh IpOrpamMMy CIHSHUS 3TUX (PailioB B OJUH IO ajro-
pUTMY — IIi(ppa BCTABISAETCS TOCIIE IBYX CUMBOJIOB.
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JIABOPATOPHASA PABOTA Ne6

JInHaMu4YecKue CTPYKTYPbI JaHHbIX
Leapb padoThl: 0CBOUTH pabOTy ¢ AUHAMHUYECKUMU CTPYKTYpaMHU JAHHBIX.

KpaTKne TCOPETHICCKUE CBCACHUA

HauGonee npocToii cnmocod 00beAMHUTH WU CBSA3aTh HEKOTOPOE MHOXKECTBO dJie-
MEHTOB — 3TO «BBITAHYTh UX B JINHUIO», OPTraHU30BaTh CUCOK. CIIMCKHU ABISIIOTCA Ype3-
BBIYATHO TMOKOM CTPYKTYPOM: MX JIETKO CHAENIaTh OOJBIIMMHU WU MEHBIIUMH; UX dJIe-
MEHTHI JOCTYIIHBI JIJIS1 BCTABKH WM yAaJCHUs B JIFOOON mo3uiuu cnucka. CIUCKH MOX-
HO OOBEIUHATH WM pa3OuBaTh Ha MeHbIIME. CIUCKA MOTYT OBITh OJHOCBSI3HBIMU H
JIBYCBSI3HBIMH.

B oHOCBA3HOM cIHMCKE KaXKAbIH 3JIEMEHT MH(GOPMAIMU COACPKUT CCHIIIKY Ha Clie-
JOYIOIIUM SJIEMEHT CIIMCKA.

JIBYCBSA3HBI CIIMCOK COCTOMT U3 3JIEMEHTOB JAHHBIX, KXl M3 KOTOPBIX COJEp-
KUT CCBUIKM KaK Ha CJICIYIONIUHI, TaK U MPEIbIIYIINIA 37IeMeHThl. Hannane 1ByX CChUIOK
JaeT BO3MOXKHOCTh MIEPEMEIICHHS 110 CIIUCKY B 000MX HAMPABICHUSX.

Crex — 3TO crienHalIbHBINA TUTI CIIMCKA, B KOTOPOM BCE BCTABKHU U YIAJICHHUE BBHITION-
HSIOTCS TOJIBKO Ha OJTHOM KOHIIE, Ha3bIBaeMOM BepIIMHONW. CTEKH Tak >kK€ MHOTJa Ha3bl-
BalOT «Mara3vuHaMm», a B aHTJIOSA3BIYHON JIUTEpAType AJIg 0003HAUYCHHs CTEKOB €Il HC-
nonb3yeTcst abopeuarypa LIFO ( last-in-first-out — mocneauuii Boien, a MEPBbIA BBI-
mien). IHTYUTUBHBIME MOJIEIISIMU CTEKa MOTYT CIY>KUTh KOJIOJIa KapT Ha CTOJIe TIPU WT-
pe B MOKep, KHUTH, CIIO)KEHHBIE B CTOTIKY, U T.J. B TaKuX MOJESX MOKHO B3ATh TOJIBKO
BEPXHHI TIPEIMET, a T00ABUTH HOBBIM 00BEKT MOKHO TOJIHKO MOJIOKHB €r0 Ha BEPXHUM.
[Ipun pabote co cTekamMH OCHOBHBIMH SIBJISIFOTCS OINEpalliyd 3aHECEHHUS W U3BJICUYCHUS
AJIEeMEHTa M3 CTeKa. DTH ONepaluH TPATUIIMOHHO HA3bIBAIOTCS «3aTOJIKATh B CTEK»
(push) 1 «BBITONKHYTH U3 CTEKA» (POP).

Jlpyroii cienuanbHbI| TUII CIIMCKA — 3TO o4yepenb. Odepeiblo Ha3bIBAIOT YIOPSIO-
YEHHBIM HA0Op SJEMEHTOB, FJE€ SJEMEHTHI YIAAISIOTCS C OAHOTO €ro KOHIA, KOTOPBIM
Ha3bIBACTCS HAYAJIOM, @ BCTABJISIOTCS C IPYroro, KOTOPHI Ha3bIBA€TCA KOHIIOM O4Yepe-
mu. Ouepenu Tak ke HaspiBaroTcs crnuckamu tumna FIFO (ab6peBuatypa pacumdpoBsi-
BaeTcs Kak first in first out: mepBBIM BOIICIH - MEPBBIM BhIIIE ). Ouepeib MOKHO MPE/I-
CTaBUTbH KaK MOCJIEI0BATEILHOCTh KHUT CTOSIINX Ha MOJKE, TaK YTO JOCTYI K HUM BO3-
MOXKEH ¢ 00OMX KOHIIOB.

OmnepaTopsl, BBHITIONTHIEMbIE HAJl OYEpEIIMU aHAJIOTUYHBI onepaTopaMm cTekoB. Cy-
HICCTBEHHOE OTJIWYHE COCTOUT B TOM, YTO BCTABKa HOBBIX 2JIEMEHTOB OCYIIIECTBIIACTCS B
KOHEI[ CITUCKA, a HE B HA4aJl0, KaK B CTEKax.
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BapI/IaHTI)I HHIANBUAYAJbHBbIX 3a)1aHm”[

1. Pa3zpaborate mporpammy (popMHUpPOBaHHUS CTEKa, COACPIKAIIETO MOCIEI0BATEILHOCTD
YHUCEN U €T0 MpeoOpa30oBaHus B JBa HOBBIX CTEKA: MEPBBIM JOKEH COJAEPKATh TOJIBKO
MOJIOKUTENBHBIE UUCIIA, @ BTOPOU — TOJIBKO OTPULIATEIbHBIE.

2. Pa3zpaboTath mporpamMmy (GOpMHUPOBAHHUS CTEKA, COJACPIKAIIETO IIEIbIE MOJOKUTEb-
HBIC YHCTIa, ¥ €r0 IpeoOpa3oBaHusl MyTeM YaJICHHUS U3 HETO BCEX YETHBIX YHCEIL.

3. Pa3paborats mporpamMmy, ONpeaesionlyl0 CHMMETPUYHOCTh MTPOU3BOJIBHOTO TEKCTa
m000# uMHBI. TEKCT JOMKEH OKaHUYMBATHCSA TOYKOM. DTy 3aJady pPeKOMEHIyeTCs pe-
maTh ¢ NOMOUIBIO IBYX CTEKOB. B mepBhIil CTEK clielyeT MOMECTUTh BECh TEKCT, 3aTEM
BO BTOPOU MEPEHECTH €T0 MOJOBUHY TaK, YTOOBI MOCIECIHUN CUMBOJ TEKCTa HAXOUIICS
Ha AHe cTeka. /[anee myTeM MOAJIEMEHTHOrO CPABHEHUSI CTEKOB HOJYYUTh OTBET HA BO-
MPOC O CAMMETPUYHOCTH TEKCTA.

4. PazpabotaTth mporpammy (HOpMHUPOBAHHS CTEKa, KyJa MOMEIIAEeTCs MOCIeA0BaTENb-
HOCTh CHMMBOJIOB, BBOAMMBIX C KiIaBHATyphl. IIpolecc BBoJa CUMBOJIOB JOJKEH Mpe-
KpallaThCcs, KaK TOJBKO CPEeAr BBOJUMMBIX CHMBOJIOB MOsBIsSIETCA Touka. Ilocime sToro
porpaMma JI0JbKHa PEBEPCUPOBAThH CTEK, T.€. MOCIE PEBEPCUPOBAHUS BEPIIMHA U JTHO
CTEKa MEHSIOTCS MECTAMH.

5. Pa3pabotaTs mporpaMMmy CIHSHUS JIBYX CTEKOB, COJCPKaIlMX BO3PACTAIOIIYIO TIO-
CJIEI0BATEILHOCTD 1EBIX MOJOKUTEIBHBIX YHCEeN, B TPETUH CTEK TaK, YTOOBI €TO dJie-
MEHTBI PACIOarajauch TaKXKe B MOPSAJIKE BO3PACTAHUA.

6. Pa3paborats mporpammy no0aBlieHHsS K CTEKY, COACpIKaIllEMy BO3pPACTAIOIIYIO TIO-
CJIEI0BATEILHOCTD IIEJIBIX MOJOKHUTEIbHBIX HHCEI, HOBOTO 3JIEMEHTa TaK, YTOOBI MOPS-
JIOK BO3pAacTaHUsl B CTEKE HE U3MEHSIJICS.

7. Pazpabotath mporpamMmy (GOpMHPOBaHUS CTEKA C MOCIEAYIOIIMM ero mpeoOpa3oBa-
HHUEM B JIBYHANPaBJICHHYIO oyepeib. J(ByHampaBieHHAs oyepelpb SBJIAETCS AUHAMUYE-
CKOM CTPYKTYpPOH JaHHBIX, KaXKOBIM 2JIEMEHT KOTOPOM XpaHUT HE OAHY CChUIKY (yKa3a-
TeNb Ha CIAEAYIONIMH JIEMEHT, Kak B CTEKe), a 1Be. M3 HUX OJHA yKa3bIBAaeT HA Mpe/bI-
YU JIEMEHT, Apyras — Ha CIEIYIOIIHNI 3JIEMEHT OUEePE/In.

8. PazpaboTath mporpammy, peajusyrollyo cieayiomnme (QyHKIHH: cOo3aTh OYepeb,
YIQIATH SJIEMEHT, T00aBUTh 3JIEMEHT, 3aK0JIbIIEBATh OUYepPe/Iib.

9. PazpaboraTth nporpamMmy (HOpMHUPOBAHHS CTEKA, KyJa MOMEIIAETCS MOCIeI0BaTEb-
HOCTh CHMBOJIOB B BHJI€ OTJIEJbHBIX CJIOB, BBOJMMBIX C KiaBHaTypbl. Kaxmgoe cioBo,
MMOMEIIEHHOE B CTEK, CJIEAYET BBIBECTH HA dKpaH TepMHUHAJa; MIPU 3TOM MOPSJI0K BBIBO-
Jla CUMBOJIOB B Ka)XJIOM CJIOBE JOJKEH OBITh OOpAaTHBIM MO CPaBHEHHUIO C IMOCJEA0Ba-
TEJIbHOCTBIO UX BBOJA.

10. Pa3paboTaTh nporpamMmy, OMpeAesSIONTy 0 YUCJIO BXOKIeHH s1emenTa E B nepeso T.

11. Pa3paboTaTh mporpammy, MoJCYUTHIBAIOLLYI0 CYMMY 3JIEMEHTOB HEITYCTOTO JIepeBa.
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12. Pa3pabotaTh mporpamMmy HCKIIOYEHHUS W3 33JaHHOTO KOJIbIIA CPEIHEro SJIEMEHTA.
DneMEeHTHI UCKITI0YATh J0 TEX MOP, TOKa HEe OCTAHETCS OJMH. 3HAYEHUE ATOTO AJIEMEHTA
BBIBECTH Ha HKPaH.

13. Pa3zpaborath mporpaMMy UCKIIFOUEHUS DJIEMEHTA C 33JaHHBIM IIPU3HAKOM U3 OYepe-
1M. 3HaueHue MPU3HaKa BBECTH C KIIABUATYPHI.

14. Pa3paboTtaTs nporpamMmy yJaJdeHHUs U3 O4e€peIu KakJI0ro BTOPOro JIEMEHTa, YIUIOT-
HUB OYepe/ib.

15. NuBepTupyiiTe 3a1aHHYIO OYEPEb, T.€. IEPBBIA CTAHOBUTCS MOCIEIHUM U T.JI.

16. Pa3paboTaTh mporpamMmy MovckKa y3ija ¢ 3aJaHHBIM KJII0UOM B OMHAPHOM JIEpEBE.

17. Pa3paboTath mporpamMmy MpOBEPKU, HAXOAUTCS JIU AJIEMEHT C KIIOYOM «A» B TOJ-
JepeBe ¢ KopHeM B BepiinHe «By. 3nauenus «A» u «By» BBeaure.

18. Pa3paboTaTh mporpamMmmy mojicyeTa ynciia y3j0B 3aJJaHHOTO OMHAPHOTO JepeBa.

19. Pa3paboTtats mporpamMmy mojicueTa ynciia TepMUHAIBHBIX (KOHIEBHIX) y3JI0B 3a/1aH-
HOTO OMHAPHOTO JIepeBa.

20. Pa3zpaborate mporpamMmy mojcueTa Yuciia HETIOJHBIX Y3JIOB 3aJIaHHOTO OMHApHOTO
JepeBsa.

21. Pa3paboTtaTh mporpamMmy yaajleHHUs y3Jia U3 3aJlaHHOro OmHapHOro nepesa. Kirou
YAQIIEMOT0 y3J1a He00X0IMMO BBECTH.

22. Pa3paboTtath mporpamMmy mojicyeTa y37J0B OWHAPHOTO JepeBa, MMEIOIINX TOIBKO O1-
HOHAIPABJICHHBIC CBSI3H.

23. Pa3paboTtaTh mporpamMmy MojcueTa y3J0B, UMEIONIUX JBa HAIPABJICHUS CBS3U B 3a-
JTaHHOM OMHAPHOM JIEpEBE.

24. PazpaboTaTh mporpaMmy ONpeneieHUsS MaKCUMAJIbHOW JUTMHBI MOJJEpeBa B 3adaH-
HOM OMHApHOM JIEpeBe.

25. imeeTcst mpOU3BOJIBbHOE KOJMUECTBO JIYHOK M B KaXJOU JIYHKE JICKHUT IIap YEPHOTO
i Oenoro 1Bera (OenbIx MapoB Ha oauH Ooibline). OIHUM XOJO0M pa3periacTcss Me-
HATH MECTaMH JBa JIIOObIX Mmapa. [lepecTaBuTh mapsl Tak, 4TOOBI CHayaia UM Oeibie
miapel, a 3a HuMu yepHsie. Ecnu ob61mee uncno myHok N, TO Il pelieHus 3a/1aqu JocTa-
TOYHO cjenatbh He Oosee N/2 xomoB. 3Hauenue N BBectu. [Ipum pemeHuu 3amaym uc-
MOJI30BaTh OUEPE/IU C ABYMsI CChLIKAMHU.

26. meeTcst MpOM3BOJIBHOE KOJMUYECTBO JIYHOK M B KaXJIOW JIYHKE JICKHUT IIap YEPHOTO
i 6enoro 1Bera (0enpix mapoB Ha oauH Ooisblne). OIHUM XOJOM pa3periacTcss Me-
HATH MECTaMH JBa JIIOOBIX miapa. [lepecTaBuTh maphl Tak, 4TOOBI CHayana UK Oenbie
mIapel, @ 3a HuMu yepHsie. Ecnu ob61mee uncno ayHok N, TO ISl pelIeHus 3a/1aqu JocTa-
TOYHO cienatb He Oonee N/2 xomoB. 3nauenue N BBectu. [Ipum pemieHuu 3amaym uc-
MOJI30BaTh OUYEPEIU C ABYMS CCHUIKAMHU .

27. Pa3zpabortath mporpammy, KOTOpas BBIBOJUT Ha SKpPaH DJIEMEHTHI U3 BCEX JHCTHEB
JepeBa.

28. B kaxmo# JTyHKe JISKUT KpacHbIN, Oenblil nin cuHui map. OJHUM XOJ0M pa3pelia-
€TCS MCHSTh MECTaMHU JBa JIOOBIX Imapa. JIoOMThcs TOro, 4ToObl BCE KpacHBIC MIAPHI
IIUTA TIEPBBIMU, BCE CUHUE — TIOCIICTHUMH, a OeJble — MOCepeuHE.
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29. Pa3paboTaTh mporpammy, KOTopasi HaXOJUT B HEMycTOM JepeBe T AnuHy (4HUCio
BETBEH) IMMyTU OT KOPHSI 10 OJIM KaNIIeld BEPIIUHBI ¢ 3JIeMeHTOM E.

30. Umeetcsa N 1yHOK, B KOTOPBIX paccTaBieHbl L dyepHbIX U S O6enbix mapoB. [lomeHsATh
MeCTaMU 4YepHble U Oesble mapbl. YepHble HIapbl MOKHO MepeBUraTh TOJIbKO BIPaBO, a
Oenble — TOJbKO BieBo. lllap mepeaBuraercs B COCEAHION ¢ HUM JYHKY (IIyCTYIO) JIH0O
B IIYCTYIO JIYHKY, HaXOJSIIYIOCSI HEMOCPEACTBEHHO 3a ONMMKaluM IapoM. 3HAYEHUS
N, L, S BBectu (N=L+S+1).
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JIABOPATOPHASA PABOTA Ne7

Pabora ¢ rpadguxoii
Lean pa6oThl: n3ydeHune rpauuecKkoro pexruma.

KpaTkue Teoperuueckue CBeJIeHUs

[Ipu paGoTe B rpaduuecKkoM pekUMe dKpaH AUCIUISS MPEACTaBIseT cOO0W Mat-
puIly To4eK (TUKcenoB - pixel), T.e. MaTpuIly oToOpakaeMbIX TouekK. [Ipu sToM umcio
CTOJIOLIOB U CTPOK IHKCENIOB (pa3pelieHne dKpaHa JUCIUIes) 3aBUCUT OT pekuma pa-
00Thl BuAeoaganTepa. MOXKHO YNpaBiIsATh LIBETOM KaKIOTO IMHKCesa, 3ajaBas LIBETa
¢doHa, pUCYHKa U 3aI0JIHEHHsI 3aMKHYTBIX oO1acTel sKpaHa AUCILIes.

3a Hayano KOOPAMHAT HKpaHa JIUCIUIes B IpaUuecKoM peKUME MPUHUMAETCS
BEpXHUU JIEBbIM yrois ¢ koopauHaramu x=0 u y=0, r1e X — KoOopAuHaTa 0 TOPU30HTA-
7, Y - KOOpJWHATA TI0 BEPTUKAIN TOUKH (TTHKCENA).

DOYyHKI MU JJ51 HOATOTOBKHU rpapu4ecKo CUCTEeMbI

[lepen ucnonp3oBanueM rpaduueckux (QpyHKIUHA HEOOXOIMMO MHHUIIMATU3UPO-
BaTh cuctemy rpaduku. ['paduyeckue pexuMbl, MOAIEPKHUBAECMbIe OMOINOTEKON T'pa-
(buKky, 3a7a10TCI CUMBOJIMUYECKIMHU KOHCTAHTaMH, ONMCAaHHBIMU B (Qaiine <graphics.h> B
nepeYrciIuMoM Tume graphics mode.

Nunumanuzanus rpaduyeckon CHUCTEMBI IIPOU3BOAUTCS byHKIIHEH
initgraph(), kotopas 3arpy>kaet rpapuieckuil IpaiiBep U NePeKIoUaeT IKpaH TUCIIICs B
Tpebyembiii Tpaduueckuii pexxum. [Ipotorun GyHkumu initgraph:

initgraph(&g_driver,&g mode," ");

B nBoitHbIX amocTpodax (TpeTuil mapameTp B MNPOTOTUINE (DYHKIIMH ) HEOOXOIUMO
yKa3aTh MyTh (MapuipyT) kK rpaduueckomy apaiisepy. Eciu ykazats mpoben, To rpadu-
YeCKUl JipaiiBep JOJKeH OBbITh B TeKylleM KaTanore. [lepBwiif mapamerp — &g driver —
tun rpadudeckoro napaiisepa:l - CGA, 3 - EGA, 9 - VGA u T.1. Bropoii mapametp —
&g mode — rpaduyuecKnil pexuM.

J51g 3aaHUst aBTOMAaTHYECKOTO peKuMa rpaduku HEOOXO0IMMO 3aMucaTh:

int g diver=DETECT,g mode;

Jlnis 3aBepiieHus paboThl B TpadUUYECcKOM peXuMe HEOOXOAMMO MPUMEHUTH (yHK-

uuto closegraph();

OcHoBHBbIe QyHKIUM AJ151 TOJIyYeHHs] U300paKeHH s :

1) BeIuepurBaHue OKPYKHOCTH: circle(x,y,r).

2) BeIUEpPUMBAHUE 3aKPAIICHHOTO MpSIMOyrojibHuKa: bar(x1,y1,x2,y2).

3) BeiuepunBanue napamenenunena: bar3d(x1,yl,x2,y2,rmy6una,p); p=0 i p=1-
BEpXHSs I'paHb 0TOOpaXkaeTcs (He OoToOpakaeTcs).

4) BeruepunBanue auHUM: line(x1,y1,x2,y2).

5) BeIYepUMBaHUE TOUYKH: putpixel(x,y,IBer).

6) BbIuepuMBaHUe NMpsMOyroibHUKa: rectangle(x1,y1,x2,y2).
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7) BBIBOJ TEKCTA: outtext(x,y,"TekcT").

8) ycTaHOBKa yKa3zaTels Ha dKpaHe AUCIuIes: moveto(X,y).

9) ounctka skpana auciies: cleardevice(void).

10) 3amonHeHne paHee 3alaHHBIM HAIIOJIHUTENIEM 3aMKHYTON 00J1acTu:
floodfill(x,y,c); ¢ — HOMep 1BeTa JIUHUU, OTPAHUIUBAIOIICH 00JIaCTh.

OcHoBHbIe (PYHKIIUM JJIS YCTAHOBKH NMAPaMeTPOB H300paskeHUsI
1) yctanoBka 1BeTa JuHMiA: setcolor(n);

2) ycraHoBKa 118eTa (poHa: setbkcolor(n);

3) ycTaHOBKa CTWUJISl HAINOJIHUTENS 3aMKHYThIX JuHuil: setfillstyle (Homep HamonHu-
tens 0 — 12, iBer);

4) yctaHOBKa TONIIMHBI JUHUH: setlinestyle(ctunb nuaum,0,Tonmuua); 0 — Hempe-
pbiBHasA, 1 — u3 ToukH, 2,3 — MTPHUX.

BapHaHTBI HHIANBUAYAJbHbIX 3a)1anm”l

1. TIocTpouTh M 3aKpacUTh KBaJapaT, NPSIMOYIOJBHUK, KPYT, TPEYTOJbHHUK.
2. IlonyuuTh Ha SKpaHE U PACKPACUTH PUCYHOK.

[
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3. CoctaBUTh MpOrpaMMy BBIBOJA Ha 3KpaH JMCILIES CXEMaTHYHOI'O H300paxe-
HUg Benocunenucta. Ilpu 3amycke mporpaMmbl BEIOCHUIICAMCT HAYMHAET JBUXKEHHE,
Bpaliasi HoraMHy Ie1ajay BeJIOCUIIEea.

4. CoctaBUTh MPOTPAMMYy BBIBOJA Ha DKpaH JIUCILIES CXEMAaTUYHOTO H300paxke-
Hud 4yenoBeka. [Ipu 3amycke mporpaMmbl 4eJIOBEK HAUMHAET MIATH, pa3MaxuBas B TAKT
JBUXKEHUS PyKaMH.

5. CocTaBuTh MpOTpaMMy BBIBOJI@ B BEpXHEW YacTH dKpaHa AMCIUICS M300pake-
Hus obnaka. [Ipu 3amycke mporpaMMel  00J1aKO HaYMHAET IBUraThCS W U3 HETO HauMHa-
€T UJTH JOXKb.

6. CocTaBUTbh IPOrpaMMy BbIBO/Ia B BEPXHIOIO YaCTh dKpaHa JUCIUIEs U300paxe-
HUS Ty4H, @ B HIJKHIOIO 4acTh 9KpaHa JMCILIES - EMKOCTh A BoApl. [Ipu 3amycke mpo-
rpaMMbl HAYMHAET UATU J0XkAb. [Ipyn 3TOM pasMep Tydd yMEHBIIAETCS, a EMKOCTh Ha-
IIOJIHAETCS BOJOM.

7. To xe, yTo M B 3a1aHUU 6 , HO U3 TY4YHd HUJIET CHET U BHU3Y PACTYT CYyTrpOOBL.

8. CocTaBUTh MPOrpaMMy BbIBOJIA HA SKpaH AMCIUIES U300pakeHUs JIETALIETO ca-
MOJIETA.

9. CocTaBuTh MpOrpaMMy BBIBOJA HAa DKpaH AUCIIIES M300pakeHUs Mymiku. B
NpaBoi YacTHU SKpaHa MOSBISETCS U Ucue3aeT (ciaydaHbIM oOpa3zom) MuuieHb. Haxa-
tieM knaBumn ENTER mpousBomuTcs BeICTpen u3 mymkd. MOMeHT momnajgaHus (uk-
CUpPYETCs B BUJE B3pbIBA.

10. To xe, 4To B 3a1aHUU 9 , HO MEXY NMYIIKON U MUIIEHBIO €CTh CTEHA BHICOTOM
0,5 skpaHa.

11. CoctraBuTh mporpaMMy BbIBOJIa B BEPXHEH YAaCTH 3KpaHa JUCIUICS JIBUXKYIIE-
rocsi CJIEBA HAIPABO MAPYCHUKA C MOCTOSIHHON CKOPOCTHIO.

12 . CocTaBUTh poOrpamMmy nocTpoeHus rpaduka GyHKINH:

y = X +2x° + X
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13. CocTaBuTh mMporpamMMy BBIBOJA Ha DKpaH JAMUCIUICS CXEMAaTUYHOTO M300pake-
HUsA apbkHUKA. [Ipn Haxatuum knaBuim ENTER oH HaumHaeT nBMKEHUE KIaCCUYECKUM
CTUJIEM.

14. CocTaBuTh MporpamMmy BbIBOJA HA SKpaH JHUCIUIES] CXEMAaTUYHOIO YEJIOBEKa B
MOJIO)KEHUU TOTOBHOCTHM OCYIIECTBUTh MPBDKOK B MiauHY. [Ipy HakaTuu KiaBUILU
ENTER cnoprcMen HaumHaeT pa30er U BBHIMOIHIET IPHIKOK B JUTUHY.

15. CoctaBuUTh MpOrpamMmy MOCTPOCHUsI TpaUKOB (HYHKIIHIA:

y=—6x2+3x; y = Sin X
16. IToctpouts rpaduku GyHKITUN:
X
Y= y=Tgx
X" —3x +1

17. CocTaBuTh mporpamMmy BhIBOJA Ha dKpaH JUCIUIes U300paxeHus mudeponrara
MEXaHMYECKHX YacOB C CEKYHJAHOW, MUHYTHOW M YacCOBOM CTpeIKaMHU. 3alyCK 4acoB
ocywectnisercs HaxatneM kiasuimin ENTER , mpu s1oM nepememaercs cexyHaHas
CTpEJIKA.

18. CocTtaBuTh nporpaMmy BbIBOJAA HA dKPaH AUCIUIES HACTOJIBHBIX 3JEKTPOHHBIX
yacoB U n3o0paxxenus metponoma. [Ipu Haxkatuu knaBumu ENTER ctpenka metpono-
Ma HauMHAEeT KoJiebaTesIbHOE JIBUKEHUE, CHHXPOHHO ¢ KOTOPHIM HAUMHAET U3MEHSThCS
IIOKa3aHUE 3JIEKTPOHHBIX YaCOB.

19. CocraBuTh mporpaMmy BbIBOJIa Ha SKPaH JUCIUIES MECOYHbIX yacoB. [Ipu Ha-
xatuu knasumm ENTER mopenupyercss mporecc maieHusi MECYMHOK, YMEHBIICHUE
YpOBHS [IECKa B BEpXHEH yacTH KOJIObI U YBEIMUEHUE B HIDKHEH 4acTHU KOJIOBI.

20. ITocTpouts rpaduku GyHKIMIHA:

1
y=———— =%
X" +2x+1

21. CoctaBuTh MpoOrpaMMy BbIBOJA HA 3KpaH IUCIUIES] CXEMaTUYHOTO M300paxe-
Husi 6abouku. [Ipu HaxaTuu kiaBumm ENTER 6aGouka HaunHaeT mojeT, B3MaxuBas
KPBUIbSMH.

22. CocTaBuTh HporpaMMy BBIBOJA Ha 3KpaH IUCIUIES] CXEMaTUYHOTO M300paxe-
HUA NOABOAHOM Joaku. [Ipu Haxkatun kinmaBumm ENTER nogka HaumHaeT nBukKeHHeE.

23. CocTaBuTh IPOrpamMMy BBIBOJIA HA IKPaH AUCIUIES CXEMAaTHYHOTO H300paxke-
Hus AByx pbi0ok. [lo Haxxatuu xnaBum ENTER ppiOku HauMHAIOT JBMYKEHHE HABCTpE-
1y ApYT JApYTYy.

24. TlomyuyuTs HA 2KpaHE CXeMAaTHYHOE M300pakeHue noma. [lo HaxkaTum KiiaBu-
mr ENTER B okoiike 3axuraetcst ¥ racHeT cBeT. OKHO JioMa IMPU 3TOM OKPaIIMBAETCS
B pa3HbIE I[BETA.

25. IlocTpouts rpaduku GyHKIHM:

y=x; y=cos(x—1)+|x]
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26. [TocTpouth n300paxeHue U PaCKpacuTh.

27. CocTaBUTh POrpaMMy JUlsl YIIPaBIEHUS pa3MepaMUu OKPYKHOCTH U €€ I0JIO-
KeHUEeM Ha dkpaHe. MicxomHas okpyHOCTh uMeeT neHTp B Touke (100, 100) u paauyc r
= 20. YnpaBneHH€e BbITOJHIETCS KJIABUIIIAMU:

">" yBeNnMUMBAET painyC OKPYKHOCTH;

"<" ymMeHbIIAET painyC OKPYKHOCTH;

KJIABUILIM YIIPABJIEHUS KypCOPOM BBI3BIBAIOT MEPEMEILEHNE OKPYKHOCTH B COOT-
BETCTBYIOIIEM HalPaBICHUU.

28.CocTaBuTh MpOrpamMmy Jisd YINPABICHUS pazMepaMH MPSIMOYTOJbHHKA U €ro
MIOJIOKEHUEM Ha SKpaHe. Y IPaBJICHUE BBIITOIHIETCS KIABUILIAMU:

">" yBelMuYMBaET IHUPUHY NPIMOYIOJIbHUKA;

"<" yMEeHbIIAET MMPUHY IPSIMOYTOJIbHUKA;

"+" yBenMuMBaEeT BBICOTY IPSIMOYTOJIbHUKA;

"—" yMEHBIIAET BBICOTY MPSMOYTOJIbHUKA;

KJIABUILIK YTIPABIICHHUS] KYypCOPOM BBI3BIBAIOT NEPEMELIEHUE INPSMOYIOJIbHUKA B
COOTBETCTBYIOLIIEM HalPaBJICHUHU.

29. CocrtaButh NporpamMmy BbIBOAA HA 3KpaH IucIUies TpeyrojbHuka. [Ipyu Haxa-
TUH KJIABUIIM KypCOpP BIPaBO TPEYTOJbHUK BPAIIAETCS 10 YACOBOM CTpEJIKE.

30. To xe, uTto B 3a7aHUU 26 , HO JOOABUTH BpAIlIEHUE MTPOTUB YACOBOM CTPEIKH
IIPU HAXKaTUM KJIaBUIIM KYpPCOp BJIEBO.
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