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KPATKOE M3JIOXXEHUE JIEKLITMOHHOI'O MATEPUAIJIA
BBEJEHUE B ITPOT'PAMMHWPOBAHUE

KOMHBIOTCp BBITIOJIHACT MHCTPYKIIUU BCTpOGHHOfI CHUCTCMBI JJICMCHTAPHBIX KOMAaHJ — MAalllMHHO-
IO 53bIKa, KOTOPOU COCTOUT U3 KOMAHJ B JBOMYHOM IIPEICTABICHUU.

SI3pIKHT mporpaMMupOBaHrd BEICOKOI'O YPOBHA IMMO3BOJIAKOT CO31aBaTh KOMIIBIOTCPHBIC ITPOTPAMMBI
Ha fA3bIKE, OJIM3KOM K €CTECTBEHHOMY s3bIKy. CrenuanbHas mporpamma, Ha3blBaeMasi KOMNUIAMOPOM,
IIEPEBOAUT MIPOrPaMMY, HAIIMCAHHYIO HA SI3BIKE BBICOKOI'O YPOBHS B MAIIMHHBIN KOJ.

[Tporpamma, HanMcaHHas Ha SI3bIKE BBICOKOT'O YPOBHS, HA3bIBACTCS UCXOOHOU NPOSPAMMOU U MO-
’KeT OBITH BBIMIOJIHEHA Ha JIFIOOOM KOMITIBIOTCPEC B COOTBCTCTBUH C HCIHOJB3YCMbIM KOMITHJIATOPOM. t0
BO3MOYKHO, IIOCKOJIBKY OOJIBIIIMHCTBO SI3bIKOB BBICOKOT'O YPOBHS CTaHAAPTU3UPOBAHO.

KoMnuiATop TpaHCIHpyeT UCXOAHYIO IIPOTpaMMy B IIPOrpaMMy Ha MAlIMHHOM S3BIKE, KOTOPast
Ha3bIBAETCS 00bekmHuol npoecpammou. Eciu nmporpaMMa CoIep>KUT OLMIMOKH, KOMIUJIATOP CO3AAET JiuC-
MuHe TPOTPAMMBI — TEKCT C COOOIIEHUSIMUA 00 OmMOKax U APYrod Moae3HON HH(OpMaIHeH.

OOBbekTHas nporpamma OTIPABIIAETCS HA GblNOIHEHUE.

SA3pik C++ mojIep:KuBaeT pa3inyHble TMapaJurMbl MPOTPAMMHUPOBAHHS — TOJTHBII HA0Op CTPYK-
TYPHOI'O M 0OBEKTHO-OPHEHTUPOBAHHOI'O NPOrPAMMHPOBAHUSA: MOJYIBHOCTb, OJOYHYIO CTPYKTYpY IpPO-
rpaMM, pa3JIelbHYI0 KOMIWISLMIO, XapaKTepHee JUIs SI3bIKOB BHICOKOTO ypoBHS. C JIpyroil CTOPOHBI, OH
UMeEeT PsiJl HU3KOYPOBHEBBIX YEPT, B YACTHOCTH, ONEpalMy HaJl OUTaMu.

OH XOpOIIO0 MOJXOAUT KaK JJIsl HAYMHAIOUINX MPOTPAMMHUCTOB, TaK U IS TPO(ecCHOHANIOB.

BA30OBBIE KOHCTPYKIMHU A3BIKA C++

CocTaB sI3BIKA
JIt000¥ eCTECTBEHHBIN S3bIK COJICPIKUT YEThIPE OCHOBHBIX 3JIEMEHTA: CHMBOJIBI, CJIOBA, CIIOBOCO-
yeTaHuA, HpeIIJIO)KCHI/IfL AJIFOpI/ITMI/I‘-IeCKI/If/'I A3BIK TAKXKE BKIIHOYA€T CHMBOJIbI, HA OCHOBAaHHHN KOTOpI)IX
CTPOSTCS DJIEMEHTAPHBIC KOHCTPYKIUH (1ekcembl). VI3 JIeKCeM U CUMBOJIOB CTPOSITCS  8bIPAIICEHUSL, KOTO-
pBIC B CBOIO OUYEPEIb O0PA3YIOT 0nepamopbl.

CHMEOJIEI EEIPAXEHIA OIIEPATOPEL

JEKCEMEL

Pucynok 1. CoctaB anropuTMHU4eCcKOro s3blKa

Angasum sa3vixa BKIIOYAET B c€0sI OCHOBHBIE HEJACIUMbIE 3HAKH, C TIOMOIIBIO KOTOPBIX MUIITYTCS
BCE TEKCTBI pOrpaMM. JIekcema SBIISIETCS MUHUMAJIBHON €UHHULIEN SA3bIKA, UMEIOLIEH CaMOCTOATEIbHBII
CMBICII. Boipaoicenue 3aaeT MPAaBWIO BBIYHMCICHHUS HEKOTOPOro 3HaueHus. Onepamop NPENCTaBIsSeT CO-
00l 3aKOHYEHHOE OIMHCaHWE HEKOTOpOoro neicTBusi. JIroOoe BBIpakeHHE, 3aKaHUYMBAIOIIEECS TOYKOH C
3aMATOM, ABJISIETCA ONEPATOPOM, BBIITOJTHEHUE KOTOPOTO 3aKJIFOYAETCSA B BBIYMCIICHUH BBIPAKCHUS.

Omneparopbl OBIBAIOT UCTIOTHSEMbIC U HEHCTIONHsIeMble. [IepBbie 3a1at0T AeiicTBUS Ha/ TaHHBIMHU,
a BTOpBIE CIIYXKAT JJIsl ONMCAHUS TAHHBIX U HA3bIBAKOTCS ONEpaTOpamMu ONKMCAHUS WUJIU MPOCTO ONMHCAHU -
Mu. JIJi OMUCaHusl CII0KHOTO JeHCTBHS TpeOyeTcs Mocie0BaTeIbHOCTh onepaTopoB. OnepaTopsl MOTYT
00BETUHATHCS B CIIOKHBIA ONIEpaTop WM OJIOK.

OObenuHeHHas €UHBIM aJTOPUTMOM COBOKYITHOCTH OMHMCAHUN M OINEpaTopoB oOpa3yroT Mpo-
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IrpaMMy Ha aITOPUTMUYECKOM SI3BIKE.

Aadasur si3pika C++
Andasut C++ BKIIIOYaET B ceOs:
® TIPOIHUCHBIC U CTPOUYHBIC OYKBBI JATHHCKUE OYKBHI M 3HAK MO JYCPKUBAHHUS,
e apa6ckue nudpsr ot 0 10 9;
o cnenuanbubie 3Haku: “, {},|[[1()+-/1 % * \‘"?2<=>1&#~$;
e 1poOeNbHBIC CUMBOJIBI: TIPOOEIT, TAOYJISIHS, CAMBOJIBI IIEPEX0/1a HA HOBYIO CTPOKY.

IlepemeHHbIe, HACHTH(PHUKATOPHI

Nnentudukatops! ucnoab3ytores B C++ [Uisi HIMEHOBaHUS Pa3iIMYHBIX 00BEKTOB. Moenmugura-
Mop — UMsl, CBA3aHHOE C IaHHBIMU WJIM (PYHKIMEH MPOrpaMMbl, KOTOPOE UCTIOIB3YETCs TSl OOpaIieHus K
3TOMY OOBEKTY WJIH (DYHKITUH.

WnentudukaTop mpeacTaBiaser coOOW MOCIe0BATEIbHOCTh CHMBOJIOB MPOU3BOJILHOW JJTHHBI,
cojiepKallyo OyKBbl, LU(PBI U CUMBOJI TOAYEPKHUBAHUS, HO HAUMHAIOILYIOCS 00513aTENBbHO ¢ OYKBBI WU
CHMBOJIA MoaYepkuBanus. IlponucHeie U cTpodHble OYKBbI paznudatorcs. IIpo0enbl BHYTpU UMEH HE J0-
IIyCKaOTCS.

Ilepemennas — IMEHOBaHHas 00JacTh MaMATH, B KOTOPOI XpaHSTCS JaHHbBIE ONPEJEICHHOIO TH-
na. Y nepeMeHHou ecTb UM (MAECHTU(PHUKATOP) U 3HaYeHue. MMs ciayxut Juis obpaleHus K o0iactu na-
MSTH, B KOTOPOI XpaHUTCS NEpEMEHHas. 3Haue€HUE NIEPEMEHHON MOYKET U3MEHSITHCSI BO BPEMsI BBIIIOJIHE-
HUS nporpammsl. [Ipexe yem ncnosabp30BaTh NEPEMEHHYIO, €€ HE0OOXOIUMO OIPEAEIIUTh.

W nenTuduxaTopsl UCTIONB3YIOTCS A1l 0003HAUCHHSI ONIPEIeIEHHON 001aCcTH MaMsITH, 8 KOMITHIIS-
TOp TPAHCIUPYET UMEHA B COOTBETCTBYIOIKE apeca.

Kax1p1i1 27IEMEHT JaHHBIX JOJKEH IIPUHAJUIEKATh K OIPENCICHHOMY THUILy. THII JaHHBIX OIpese-
J5IeT, B KAaKOM BMJIE OHU IPEJCTABJIECHbI B KOMIIBIOTEPE, a TAKXKe Kakue NpeoOpa3oBaHusl KOMIIBIOTEP MO-
KET K HUM NIPUMEHSTb.

Tunol JaHHBIX
Tun O0anHbIX — MHOXECTBO JONMYCTHUMbBIX 3HAYCHUN NAHHBIX U HAOOpP omnepanuid, MPUMEHUMbIX K
9TUM 3HAUYCHUSIM. BCTpOeHHbIE THUIIBI TaHHBIX si3bIKa C++ MOApa3AessaT Ha MPOCThIE, CTPYKTYPHUPOBAHHbBIC
U aJpecHbIe (PHCYHOK 2).

THIEI JaHHEDR C++

CTpyETVPHpPOBAHHEIE
HpDCTLIE ‘ array ‘ ‘ StﬂlCt| |uninn ‘ ‘ class ‘
[emee C mnaE Akl el TogroH
| char ‘ | shurt‘ | int ‘ | long | |enum‘ |ﬂgat ‘ ‘dguble| | long ‘
unsigned AnpECHEIE
YEa3ATEIE CCBLIKA

Pucynok 2. Tunst ganabix C++



OOBSIBUTH MIEPEMEHHYIO O3Ha4aeT 3a7aTh ee uMs u Tur. OObsBICHHE COOOIAeT KOMIHIIATOPY,
YTO JaHHBIA WACHTU(DUKATOP CBSI3BIBACTCS C 00JIACTHIO MAaMATH, COJIEPKUMOE KOTOPOr0 MMEET ompeje-
JICHHBIW THII.

CunTakcuc 0OBbSBICHUS TIEPEMEHHOU CIIETYIOIIIHIA:

<uMs THI2> <UACHTU(PHUKATOP MEPEMEHHON>;

Hanpuwmep,

int k;

CymiecTByeT BO3MOKHOCTh OOBSIBUTH CPa3y HECKOJIbKO MEPEMEHHBIX OJTHOTO THUIIA B OJHOM BBI-
paxeHuu. JJi1 3TOro MMeHa EPEeMEHHBIX MEPEUUCIIAIOTCS Yepes3 3anaryro. Hanpumep,

int Number, Count;

float costl, cost2;

Omnpenensis IepeMEHHYI0O MOXKHO 337aTh TakK)Ke M €€ HayalbHOE 3HAYCHHE, TO €CTh WHUIUAIU3HU-
poBarh nepeMeHHy0. MHHUIMaI3aTOp MOKHO 3aIUCHIBAaTh B JIBYX (popMax — cO 3HAKOM paBeHCTBA (=)
WM B KPYTJIBIX CKOOKaXx.

ITpumep:

intd, c=5, r=4;

short b(8);

int k, 1(145), m;

unsigned s=0.5;

TakuM 006pa3oM MOXKHO cOOpaTh B OJIMH ONEPaTOp OMUCAHHS MEPEMEHHBIE OJTHOTO U TOTO K€ TH-
Ta, WK HAa000poT, pPa30UTh OJTHO OIMCAHUE HA HECKOJIBKO 0nepaTopoB — 3 HEKT OyaeT OJMHAKOB.

[Tpy MHULIMANH3AIMN CUMBOJIBHBIX MEPEMEHHBIX UX 3HAYeHHE TpeOyeTcs 3akioyaTh B arnocTpo-

GBI,

char ch="2’, f;

Onepauuu 1 BbIpaKeHUS

3HaK omepanuyd 3TO OJUH WKW OOJee CHMBOJIOB, ONMPEACIAIONINX JACHCTBUE HAJl ONEpaHIaMHU.
Onepanuu 1eisaTcs Ha YHApHbIE, OMHAPHBIE U TEPHAPHYIO MO KOJMYECTBY YYACTBYIOIIMX B HUX OMNEpaH-
JIOB.

3HaueHHe EPEMEHHON MOKHO U3MEHUTh € TOMOILBIO Ollepanuu npucBauBanus =. Hamnpuwmep,

int summa = 0;

summa = 5;

B otimmume ot anre6pa1/1quKor0 YpaBHCHHA B OIICPATOPEC MpPUCBAWBAHHA CHadalla BBIYUCIACTCA
BBIpa)XEHHE B MPABOM YAaCTHU ONEPATOPA, a 3aT€M OHO MPUCBAUBAETCS OTIAECIBHOM MEPEMEHHOM, CTOSIIEH
cleBa OT 3HakKa paBeHcTBa. Hampumep,

intk=5m=1,

m =k;

DTO 03HAYAET, YTO 3HAUECHHE MIEPEMEHHON M CTa0 paBHO 5, a He To, uTo M paBHO K. Kpome Toro,
BhIpakeHust M = K 1 K = m 0003Ha4atoT pa3auuHbie IeicTBHs. B mepBom citydae o0e mepeMeHHbIe cTa-
HYT PaBHBIMU IITH, @ BO BTOPOM — €IMHUIIE.

B C++ nomyckaeTcst MCTIOIb30BaHUE HECKOJIBKUX MPHUCBAUBAHNUN B OTHOM BBIPaKEHUU!

a=B=c=0;

OcHoBHbIE apupMeTHueckue onepanun sizpika C++ 0003HAYAOTCSl CTaHIAPTHBIMH MaTeMaTHU4e-
CKHMMH OMEpalUsIMHU: CIIOKEHUE +, BRBIUUTAaHUE —, YMHOXKEHUE *, neneHue /. DTH omepaiuu, Kak u ore-
parys NpucBauBaHus, IBJSIOTCS OMHAPHBIMU, TaK KaK JUIsl KaKI0M U3 HUX TpeOyeTcs Mo JBa apryMeHTa.

Kpome crangapTabix apudmernueckux omnepanuii B C++ BBeIeH psij ClielMaTbHBIX oneparuii. 13
HUX HanboJiee YaCcTO HCIMOIb3YEMbIMU SBIISIOTCA ONEpalys HHKpeMeHTa (yBelIMYeHHe Ha eAUHUuLy) ++,

U omepanys JeKpeMeHTa (YyMEeHbIIeHHe Ha €IUHHILY) - - . OTH OlepalMy yHapHble (ONeparuu ¢ OJHON
nepeMeHHol). OHM MOTYT HCIHOJIb30BaThCs C LIETBIM U BEIIECTBEHHBIM apryMeHToM. Vcmonb3oBaHue
oreparopa

j+H+;

SKBUBAJIEHTHO OIlEpaTopy



=+

A COOTBETCTBEHHO |- - 5KBUBAJICHTHO | = ] — 1.

VY 3THX omepauuii CymiecTByeT OCOOCHHOCTh: OHHU HUMEIOT /B (pOpMBI: MpeUKCHYI0, KOTa ee
MO’KHO IOMECTHUTb Iepesl IEPEMEHHOM U MOCT(HUKCHYIO — I10CIIE€ IEPEMEHHOI.

Onepanuuy cOCTaBHOTO NMPUCBAUBAHUS UCIOJB3YIOTCS JUIsl COKpAILEHUs 3allUCU OIIEPATOPOB, CO-
JepKalux B ceOe npucBanBaHue U apupMeTHyeckyro onepanuio. Oneparop Buaa <omepanjnl> += <orme-
paHA2> 3KBUBAJICHTEH 3anucu <omnepanal> = <onepannl> + <onepann2>. CyliecTByeT COCTaBHOE MpHU-
CBaMBaHUE CO CJIOKEHHEM, BBIYMTAHUEM, ACTICHUEM, YMHOXKEHUEM, C OCTATKOM OT AellieHus:: +=; -

= * = / =, 0p =,

[Tpumep

foo+=3; // SKBUBAJICHTHO

foo =foo + 3;

Ornepaniuy OTHOIICHHUS: 0oJIbllIe > , OOJIbIIE HIIH paBHO > =, MCHBIIIC < , MCHBIIIC MJIM PABHO< =,
paBHO ==, He paBHO! =, He !.

Takoke onpenenensl iornueckue oneparmu: U && u NI ||. Pe3ynbraTom JIorHueckoi onepaimn
sBisiercs true (ucrtuna) wiu false (j0xxp). PesynbraTom onepanuu oruueckoe U siisiercs 3HaueHue true,
ecnu 00a omepaHja UMEIOT 3HaueHue true. PesympraTr normyeckoro MJIN true, ecam xoTst Obl O1UH U3
oIepaHjioB UMeeT 3HaueHue true. Jloruueckue onepanuu BHINOIHAIOTCS clieBa HanpaBo. Hanmpuwmep, pe-
synbrat Beipaxenus (K>=1)&&(k<10) oyxer true, eciiu k=5. 1 310 xe BeipakeHue ecthb false, ecnm k=0.

Omepanust onpenencHusi pazmepa Sizeof( ) mpenHasHaueHa Ui BBIYMCICHUS pa3Mepa 00beKTa
WK TUNA B 0aiiTax, u umeet 2 Gpopmel: Sizeof (Beipaxkenue) wiu Sizeof(tum).

Onepayuu ITpuopumem onepayuii
++ —— | sizeof HAWBBICIIUN TPUOPUTET
* %

+ —
< <= > >=

= 4= —= HAaWUMEHBIINI TPUOPUTET

v
Pucynok 3. [IpuopureTs! onepanuii

BoipaxkeHHs COCTOST U3 OMEPaH/IOB, 3HAKOB OMEpaIMii U CKOOOK M MCIOJIB3YIOTCS [UISl BHIYKCIIE-
HHSI HEKOTOPOT'0 3HAYCHUSI OIIPE/ICIICHHOTO TUTIA.

IIpumepsl BEIpaKeHUI:

(d+8)/67

X&& Y| !z

(t+5*k)/(f-56)+470

Eciu B 0THOM BBIpa)KEHHH 3aMMCaHO HECKOJIBKO OIepanuii OJMHAKOBOTO MPUOPHUTETA, YHAPHBIC
OIepaliy, YCIOBHAsS OMEpalys | ONepanus MPUCBAUBAHKS BBITIOIHIIOTCS CHPAGA HANEE0, OCTATBHBIC —
cnesa nanpaso. Hanpumep, a=c=y o3Hauaet a=(c=y), a a+b+C o3nauaer (a+b)+c.

BBoxa — BbIBOJ Ha 3KpaH. BBeieHne B MOTOKM BBOJAA — BHIBOJA
Omnepatop cout (Cu-ayT) MO3BOJISIET OCYIECTBIIATH BBIBOJ] IAHHBIX HA SKpaH MOoHUTOpa. [lepemeH-
Has COUt 3ape3epBUpOBaHa sl 0003HAYEHUS BBIXOTHOTO TTOTOKA.
Jlist Toro 4yTOOBI MOCNATh 3HAYEHHE HAa CH-ayT MPUMEHSIOT MOCIeI0BaTeIbHOCTh COUL<< (omepa-
TOpP «HAIPABUTD B WJIU OTEPATOP BCTABKH).
Ecnu HeoO6xoauMo HamevataTh CTPOKY CUMBOJIOB, TPEOYETCS B3STh €€ B KaBBIUKH. MOXKHO TaKxke



HareyaTaTh HECKOJIbKO 3HAUYEHUN OJHOBPEMEHHO, PA3eIisisi UX ONEepaTOpPOM BCTABKHU.
cout << “My name is” <<’Tatyana”;
[Tpu nmeyatn nudp UX MOKHO HE MOMEINATH B KaBBIYKU. BO3MOXXHO 00bEIMHEHHE TEKCTA U ITUPP.
cout << ““ moit aapec: Muctutyrckaa << 26;
B nporecce nedat MOKHO KCIIOJIB30BATh JIOBOJILHO OOJIBIIOE KOJTHYECTBO CIICIHATBLHBIX CHMBO-
70B. BOoT HEKoTOpBIE U3 HUX:

\n HayaJio HOBOM CTPOKH

\t TadyIaTop

\b BO3BpAT Ha3aJl Ha OJIMH IPOOeI
\f HAYaJI0 HOBOM CTPOKHU CTPAHHUIIBI
\\ neyath CUMBOJIa O0OPaTHBIH CIIAII
\’ neyath CMMBOJIA’

\” neyaTh cCuMBoJIa

[Tpumep:

cout << “ He said:\ ” Hello:\” \ n”;

Oneparop BCTaBKU UCIOJB3YET [1BA apryMeHTa. APryMEHT CIIEBA OT << ABJIAECTCS MOTOKOBBIM BbI-
pakeHreM (IOTOKOBOU nepeMeHHoi). [IpaBblil apryMeHT npeacTasiiseT cOOOM CTPOKY MM BbIpa)KEHUE,
pe3yabTaT KOTOPOro UMeeT MpocToi tun. Oneparop BCTaBKHM IpeoOpas3yeT MpaBblil onepaH]] B MOCIE0-
BaTEJILHOCTh CHMBOJIOB M JOOABIISIET MX BBIXOAHOH moTok. Hampumep,

cout<<’Pe3ynbTaT paBeH ~ << 5*n + 90;

Ecnu n paBHo 10, To Ha 3KpaHe MOSIBUTCS:

Pesynbrar pasen 140

Jlns mepexo/ia Ha HOBYIO CTPOKY HCIIOJIB3YIOT MaHUIyIsiTop endl, kotopsiii Takxke ounimaer Oy-
¢ep noroka. Hanpumep,

int x=17, y=21,

cout << “x="<<x<<endl<<’y="<<y;

Ha sxpane nosBurcs

x=17

y=21

CranpaptHas 6ubimoreka C++ mpenocraBiseT MOIb30BATEN0 0O0JIBIIOE KOJIMYECTBO MAHUITYJIS-
TOPOB, MO3BOJISIIOLIMX (HOPMATUPOBATH BBOA-BBIBOA. MaHuIyssITop Setw (cokpaineHue ot «Set widthy —
«yCTAHOBHTH IIMPHUHY») MO3BOJIAET YHPABIATh KOJIUYECTBOM IMO3UIMH I BBIBOJIA CIIEAYIOIIETO 32 Ma-
HUIYJISATOPOM 3J€MEHTa NaHHBIX. [IpuMeHsieTcss ToabKo Uid (popMaTUpOBaHMS YUCEN U CTPOK, HO HE
naHHbIX TUna char. [Tapamerp AaHHOTO MaHHITYJSITOPa — EJ0e BhIPAXKEHHE, ONPE/CICHHOE YHUCIO0 3HA-
KOBBIX MO3UIMI JIsl BBIBO/IA OYEPETHOTO 3JeMeHTa. J[aHHbIe MPU BBIBOJE BBIPAaBHUBAIOTCS O IIPABOMY
Kparo, a CBOOO/JHBIE TTO3UIMH CJIEBA 3aIONHAOTCS npodenamu. Hanpumep,

int ans=33, num=7132;

cout<<setw(4)<<ans<<setw(5)<<num;

BBIBEJIET Ha dKkpaH [1[133[17132

cout<<setw(1l)<<ans<<setw(6)<<num;

330077132 - mose aBTOMaTHYECKH PACIIUPSIETCS, YTOOBI BMECTUTH JIBY3HAYHOE YHCJIO.

VYcTaHOBKa MKUPUHBI TOJIS SIBJISETCS. OAHOPA30BbIM JEMCTBHEM U BIUSET TOJIBKO Ha OynKalmmi
AJIEMEHT BBIBOJIA.

KonTponb uyMcna JeCATUYHBIX TO3MIMM IpPU BBIBOJAE pPEIIAETCs C MOMOIIbI0 MAaHHUIYIATOpA
setprecision, yka3bIBaroIIero KOJMYECTBO 3HAKOB TOCIe 3ansiTol. Hanpuwmep,

int x=4.856;

cout<<setw(6)<<setprecision(2)<<x;

BeIBOL [1[114.85

Jlns BBO/Ia C KJIABHATYPbI MCIIOJB3YIOT CHMBOJI CiN (CH-WH WJIHM CHH) U >> ONIeparop ,,B34Th U3

cin >> Number;

JupexTuBa #include



SA3pik C++ conepKUT 04eHb HEOOIBIIOE YHUCIIO BCTPOCHHBIX (YHKIUH, HO OH JIETKO pacIIupseTcs
JOTIOTHUTEIbHBIMU OMOIMOTEKAMH.

Omnepatopsl CiN 1 COUt TakKe ABJISIOTCS YacThio OMONMMOTEeKH. i UX UCIOJIb30BaHUS HEOOXO0I1-
MO BKJIIOUHTH B MPOrPaMMYy COOTBETCTBYIOIIME 3arojIOBOYHBIE (ailiibl. DTO Jenaercs ¢ MOMOMIbIO KO-
man b1 #include.

Jlrobas koMaHa, HAUMHAIOIAS C PEIIETKH HA3bIBAETCs TUPEKTUBOM mpemnpoieccopa. OHa HE SB-
JseTcsl BeIpakeHUEM si3blka C++ (II03TOMY HE 3aKaHUMBAETCSl TOUKOM ¢ 3amsToit). JupekTuBsl mpenpo-
1[eccopa MOT'YT COCTOSITh TOJIBKO U3 OHON CTPOKH.

[Tpenporieccop — 3TO mMporpamma, AEHCTBYIOLIas Kak (QUIBTP Ha 3Tane KoMIwiinuu. Tak mpe-
nporieccopHast qupekTuBa #include mprukaspiBaeT KOMIHIISTOPY 3arPy3UTh BKIIOYaeMblil (haiii.

Omnwucanus oreparopoB Cin u COUt HaxoxasaTcs B (aiiie ¢ umeHem i0stream.h (input output stream
— MOTOK BBOJA-BbIBOJA, N - CTaHmapTHOE pacIIMpeHue 3arojioBouHoro (aiia (cokparienue ot header
file).

Cunrakcuc: ums ¢aiia nomeaercsi B yrioBble CKOOKH < >, 4TO yKa3bIBaeT MPEMpPOLECcCopy, YTO
3TOT (aii UIIeTCs B CTAaHAAPTHOM KaTaJore MOJKII0YaeMbIX (aiiioB:

#include < iostream.h>

IHocTpoenue nporpaMmsl

[Tpu cozmanum airopuTMa pelIeHus CIOKHOM 3a7a4u BO3MOKHO pa3OueHue pelleHus Ha pelle-
Hue 0oJiee MpocThIX noazanad. [loanporpaMMsl MO3BOJISIOT CHaYalla 3alMcaTh YacTH MIPOrPaMMBI IO OT-
JENIbHOCTH, a 3aTeM coOpaTh UX B enHOe paboTocnocoOHoe 1enoe. B a3pike C++ moamporpaMMbl Ha3bl-
BAIOTCS (YYHKYUAMU, @ TIPOTPAMMa TIPEIICTABISAET cOO0M HAOOp W3 oxHOM Mian Oonee Gynkumii. Kaxmas
(GyYHKIUS BBITOJHSIET OMpeeNieHHOE EHCTBUE, a BCE BMECTE OHU PELIAloT 337auy B IIEJIOM.

Urak, nrobast nmporpamma, HamucaHHas Ha sizbike C++ ecTh MOCJEN0BAaTEIbHOCTh BBINOJIHEHUS
GYHKIMIA, TPUYEM OJHA M3 HHUX 0053aTEIbHO JOJDKHA Ha3bIBaThCS Main( ). BelnoiHeHHe mporpamMMbl
BCET/Ia HAYMHACTCS C BBITIOJIHEHHS psijia orneparopos 3Toi pynkuuu. Korga main () xouer, uTo0Obl apyras
(GyYHKIUS BBIMOIHUIIA CBOE 3a/laHUE, OHA BBI3BIBAET (AKTUBU3UPYET) HEOOXOAUMYIO (DYHKIIUIO.

Bce ¢ynkimu B si3pike C++ paBHONpaBHBL: Kaxaas u3 HUX (maxe main( )) Moxer ObITH 000
apyroit ¢pynkiueil. yHKIMS MOXET BBI3bIBaTH camy cels (siBieHue pexypcuu). Kommunstop He orpa-
HUYMBAET YHUCIIO PEKYPCUBHBIX BBI30BOB, HO OINEPALIMOHHAS CUCTEMA MOKET HaJOXKUTh YUCTO MpaKTU4e-
CKHE€ OTPaHUYCHUSI.

Onucanune (QyHKIMU COCTOMT M3 3aroJIoBKa M Tenla, U B OOLIEM cilydae, BBIVIAIUT CIEIYIOIIUM
obpa3zom:

Hupexmuea npenpoyeccopa #include <iostream.h>
3azonosok <THUMN pe3yabTaTa> UMs PyHKIUH (CIIMCOK apIyMEHTOB )
Teno ¢pynkyuu { name munos onepamopos:

Onucanue

IIpucBanBanue

OyHKIMA

Yupasnenue

ITycroi oneparop

¥

[Tpeanonaraercs, uyTo Jr00ast 4acTh onucaHue GYHKIIUN MOXKET HE MCII0JIb30BaThCsl, KPOME UMEHU
¢ynkun. [Ipumep npocreiiniei mporpaMMsl:

#include < iostream.h>

int main ()

{

cout << “HeLLo!!! ”;

¥

JlanHas mporpaMma mpocTo BBIBEJET Ha KpaH MoHuTopa HelLLo!!!

@urypHbsle CKOOKM OTMEYAIOT Havajlo ¥ KOHell Tesa GyHKIMU. B Kpyrieix ckoOkax B 00IeM ciy-
yae cojiepkuTcsa nHpopmalus, nepegaBaemMasi 3Toi QyHKIUH.

Ecnu tun pesynbTara He yKa3bIBaeTCsl, TO MPEAINOJAraercs, YTo (pyHKIUS BO3BpAIaeT 3HAYCHHE



tuna int. Eciu ¢yHKIMs He BO3BpallaeT pe3ylbTar, ykasbiBaercs cioBo VOid. HekoTopbie KOMIAIATOPBI
TpeOYIOT 0053aTEIPHOTO YKa3aHHUs THUIIa BO3BPAIIAEMOT0 Pe3yybTaTa nepel UMeHeM (PYHKITUH.

Hanuune crnimcka apryMeHTOB M ONMHMCaHUI apryMEHTOB TakXKe He siBsieTcs oO0s3aTenbHbIM. Ho
KpyTJjble CKOOKHM BCerja JIOJKHBI MPUCYTCTBOBATH MOC]IEe UMEHH (DYHKIHMU. APryMEeHTbl (QYHKIIUU — 3TO
BEJIMYMHBI, KOTOPbIE HEOOXOMMO TepeiaTh U3 BBI3bIBAIOIIECH (DYHKIIUH B BBI3BIBAEMYIO (DYHKITHIO.

Yacro ynotpebisieTcs OnrMcaHue TUIIOB apryMEHTOB Cpa3y MPHU UX OOBSIBICHUU BHYTPU KPYTJIBIX
cko0ok. Tum aprymeHTa MoXeT ObITh JTIOObIM. Ecii apryMeHTOB HECKOJIBKO, UX OMUCAHUS (THII ILTIOC
UMs1) pa3lIessitoTCs 3anaThiMU. Eciu (yHKIMHM HE TepearoTcsl BEIMYUHBI, TO BMECTO CIIMCKA apryMeH-
TOB HEOOXOIMMO 3a/1aBaTh KitoueBoe ciioBo VOid. JIokanbHbBIE MEPEMEHHBIC OTJIMYHBIC OT apryMEHTOB,
OIMCHIBAIOTCS BHYTPH Tella PYHKIUH.

Bosspamaer 3HadeHue oneparop return, ¢ moMOIIBI0 KOTOPOTO MOKHO IIEPENATH B BBI3BIBAIOLYIO
GyHKIMIO TOJBKO OJHO 3HaueHue. BozBparaemoe 3HaueHHE MOXHO OpaTh B KpYIJjble CKOOKU MoOcCie
KITF0OUEBOTO clioBa return. Kpyriibie ckoOKH He SBISIFOTCST 0053aTeTbHBIMH.

[Tpumep

Harnuniem nporpammy, copepikaniyo Tpu (QyHKIHMU: HEMOCPEACTBEHHO MAiN U (QYHKINH, BBIYKMC-
JSIOLIME 3HAYCHUA KyOa U KBaJipaTa HEKOTOPOTO LIEJIOT0 YHUCIIa.

#include <iostream.h>

int square (int x)

{ return x*x; }
int cube (inty)
{ return y*y*y; }
int main ()
{ cout<< “Ksaapar uucina 15 paBen”<<square(15)<<endl;
cout<< “Ky6 uucna 10 paBen”<<square(10)<<endl;
k

Jlro6as ¢pynkuuu B C++ MOKET BO3Bpaliath He Oojiee OJHOrO 3HaUeHUs, T.€. IMOO HE BO3BpAIATh
HUYEro, TMO0 BO3BpAIllaTh AMHCTBCHHOE 3HAUYCHUE. APTryMEHTOB K€ Y (YHKIIUH MOXET OBITh CKOJIBKO
YrOJHO, B TOM YHKCJI€ HA OJIHOTO.

Bbubinorexka MmateMaTH4ecKuX QyHKIMMA
bubnuoTtexa MareMaTnueckux (PyHKITUN COJIEPIKUT:

Hma Iapamemp Boszspawaemoe 3nauenue
dyHKryuu
acos(x) -1.0<x<1.0 ApkkocuHyc X, B auana3one ot 0.0 1o
asin(x) -1.0<x<1.0 APKKOCHHYC X, B IMana3oHe ot -1/2 10 1/2
atan(x) X APpKTaHTEHC X, B TUana3oHe oT -1/2 1o n/2
ceil(x) X BepxHee 3HaueHne X (HAaMMEHbIIIEE 1EJI0€ YUCIIO > X)
cos(X) X, B paJinaHax TpUroHOMeTpUIECKUI KOCHHYC X

exp(x) X 3navenue e (2.718...), BO3BEICHHOE B CTETICHD X
fabs(x) X Monyis x
floor (x) X Hwxnee 3HaueHne X ( HanOOJIbIIEE [EN0E YUCIIO < X)
log(x) x>0.0 HarypainbHblii 10rapudm ot X
10g10(x) x>0.0 Jlecsitrunbiii norapudm oT X
pow(X, Y) ecu x=0, y>0; 3HaueHHe X, BO3BEJACHHOE B CTETICHD Y
WHaYe Y - [esoe
sin(x) X, B paJiuaHax TpuroHoMeTpu4eckuit CHHYC X
sqrt(x) x>0.0 Kopenb KBajipaTHbIN U3 X
tan(x) X, B paJluaHax Tanrenc

[Tapamerpamu ¥ pe3yabTaTaMH MEPEUUCICHHBIX MATEMATUYCCKUX (DYHKIHIA SBISIOTCS MIEPEMEH-
usle Trma float.

Hcnonb30Bath OHOIHOTEUHYIO (QYHKIUIO HECI0XKHO. TpedyeTcs pa3MecTUTh B Havaje Mporpam-
MbI aupektuBy #include ¢ ykasanuem tpedyemoro ¢aiina 3aroioskoB Mmath.h. 3arem MoxHO oOpamaThes
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K (DyHKIIMH B JTI0OOM MECTE IPOTPaMMBI.

[Tpumep:

#include <iostream.h>

#include <math.h>

int main ()

{ float alpfa, beta;
alpfa = sqrt(169.41 + fabs( pow( beta, 5));
cout<< alpfa; }

METOABI CTPYKTYPHOTI'O IPOI'PAMMMWPOBAHUA

Bioku nim coctaBHbIe BbIPAKECHUS
brnok sBasieTcs mocae10BaTENbHOCTBIO U3 HYIISI WK 00JIee orepaTopoB. JTa M0CIE0BATENbHOCTh
3akioueHa B ¢purypubie ckoOku. [locie okoHuanus 6J10Ka TOUKA C 3aMsTON HE CTAaBUTCA.
bi1ok MOKHO HCIIOIB30BATh BE3/IE, TJI€ PA3PEIICHO UCIIONIB30BaHUE OTACIBHOIO OIIepaTopa.
bnoku yacTo HConbp3yOTCs B IporpaMMax, 0COOEHHO KaK COCTaBHAs YAaCTh APYTUX BBIPAKECHUM.
[Tpomryck mapsl GUTYpHBIX CKOOOK MOKET KapIUHAIBHO MOMEHSTH CMBICI aJlTOPUTMA IPOTPAMMBI, T0-
BJIMATH HA €€ BBIIIOJIHEHHUE U MOJTYYEHHBIN pe3ysbTar.

Ba3oBble KOHCTPYKIINH CTPYKTYPHOT0 IPOrPaMMHUPOBAHUS

[TporpamMmy ajist pemieHus: 3ala4qu JIF000W CIOKHOCTH MOXHO COCTaBHTH TOJIBKO M3 TPEX CTPYK-
TYyp, Ha3bIBAEMBIX CJICOBAHHEM, BETBIICHUEM U IIHKJIOM.

CrnenoBaHue, BETBICHHE U LUK HA3BIBAIOT OA306bIMU KOHCMPYKYUAMU CTPYKTYPHOTO TPOTpaM-
MUPOBaHMSI.

Cnedosanue TIPENCTABISET COOOW IOCIIEAOBATENFHOE BBHINIOJHEHNE HECKOJIBKUX OIEpPaTopoB
(TIPOCTHIX UK COCTABHBIX ).

Bemenenue 3amaet BBIOJHEHUE OJHOTO U3 ONEPATOPOB B 3aBUCHMOCTH OT PE3yJIbTaTa BBIOIHE-
HUS KAaKOTO-JTM00 BBIPAXKEHUSI, 3aIAI0IIETO YCIOBUE.

Luxn 3amaeT MHOTOKPATHOE BBITMOJIHEHUE OJHOTO MJIHM IOCIIEA0BATEILHOCTH HECKOJIBKHX OIepa-

TOPOB.

A

1 ,, L

CnenoBanue Bersnenue Huka
Pucynok 4. ba3zoBbie KOHCTPYKIUU CTPYKTYPHOTO MPOTrPAMMHUPOBAHUS

Jlro6as 6a30Basi KOHCTPYKIIMS COAEPKUT TOJIBKO OJMH BXOJ M OAMH BbIXoA. KOHCTpYKIMH MOTYT
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BKJIQ/IBIBAThCS JPYT B Jpyra MPOU3BOIBHBIM 00pa3oM, TeM caMbIM, 00pa3ys CTpyKTypy nporpammbl. Ha-
IIPUMEP, LUKI MOKET COJEPKATh CIECNOBAHUE ABYX BETBICHUH, KaXI0€ U3 KOTOPBIX COACPKUT MOCIEN0-
BATEJIbHOE BBINIOJHEHUE LIUKIIOB.

B GonblMHCTBE S3bIKOB BBICOKOTO YPOBHS CYLIECTBYET HECKOJBKO peau3alidi 6a30BbIX KOHCT-
pykuuid. SI3pik C++ COOEpKUT TpU BHJIA LIMKJIOB U J[Ba BUJA BETBICHUN. VX BBHIOOp OCYIIECTBISAETCS U3
TpeboBaHul anroputTMa u ero 3PpPEeKTUBHOCTH.

OnepaTopbl BeTBJIEHUS

Ycnoenwtit onepamop if

VcnoBHbIH onieparop if mo3BossieT pa3BEeTBIATH BHIYUCIUTEIbHBIN MPOLIECC HA JIBa HAIIPaBJIe-
HUSL.

CHauana BBIYMCIISETCS BBIPAXKEHUE, CTOSLIEE B yCIOBHE. ECiIM OHO HE PaBHO HYJIIO WA UMEET
3HAUEHHUE UCTHUHA, BBINOJIHIETCS MEPBBIM oneparop, nHaue BTopoi. Ilocne 3Toro ynpasnenue nepenaercs
crenyromieMy orneparopy. Takum 00pa3oM, ¢ MOMOIIbIO orneparopa if MOKHO B X0Jie BBIMOJIHCHHUS TPO-
IpaMMBbI 3a/1aTh HEKOTOPBIN BONPOC U B 3aBUCUMOCTH OT OTBETa (@ WJIM HET) BBIIOJHUTH T€ WM HUHBIE
JIEUCTBUSL.

Cunrakcuc omneparopa if:

if (<BeIpaxxenue>) <omepatopl>; [ else <omepartop 2>;]

BetBb ¢ kiroueBbIM cii0BOM else He sBisiercst 00s3aTenbHO. [1oaTOMY OHA B3siTa B KBajJpaTHbIC
ckoOku. (B manpHeliem M3JI0KEHUH i1 0003HAUEHUSI HEOOs3aTENbHBIX 2JIEMEHTOB OyayT BCerjaa Hc-
MIOJIb30BAThCS KBAJAPATHBIE CKOOKH. )

[Tpumepsr:

if (fvalue>=0.0) fvalue = fvalue; else fvalue = -fvalue; // Beruucnsiercss Mmomyib yrcia

if (x<10) x+ =10; else x *=2;

if(f!=0) ¢=100/f;

[Ipumep nporpammsl. [Ipon3BoauTCS BBICTpEN MO MHUILEHHU, HU30- "
OpakeHHOW Ha pUCYHKe. Panmyc BHYTpEHHEro Kpyra paBeH €AMHUIE, a
BHelHero — Tpolike. [lonananue B Menbmnii kpyr gaet 10 oukoB, B cer-
MEHTBI 00JIbIIOTo — 5 04koB. ONpPenenuTh KOJINYECTBO OYKOB, HAOpAaHHO-
IO BBICTPEJIOM, KOOPJIUHATHI KOTOPOI'O BBOJSATCS C KIaBUATYPHI. \

#include <iostream.h>

int main ()

{

float x, y;

int score;
cout << “BBeauTe KOOpAMHATHI BhicTpena”<<endl;
cin >>x>>y;,
if (x*x+y*y<1)score=10;
else if (X*X+y*y<9 && x*y>0) score =5;
else kol = 0;
cout << “Besr HaOpamu” << kol << *“ oukos!!!”;

}

A
N

Onepamop evloopa SWitch

Omneparop Switch (mepekirovaresns) mpeaHa3HAuCH [T Pa3BETBIICHHS MPOIECCa BBIYUCICHUI Ha
HECKOJIbKO HaIpaBlICHHUH.

Cunrakcuc onepartopa switch:

switch ( Belpaxenue) {

case <KOHCTaHTHOE BbIpaxkeHHe 1> : <omepartopsil>; [ break; ]

case <KOHCTaHTHOE BBIpakeHHe 2> : <omeparopsi2>; [ break; ]

case <KOHCTaHTHOE BbIpakeHHe N> : <omepatopsl N>; [ break; ]
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[default : omeparopsi];

¥

BrimonHenue oneparopa HAYMHACTCS C BBIYHMCICHUS BBIPAKEHUS, KOTOPOE JOKHO OBITH IEI0-
YHCJICHHBIM. 3aTeM YIpaBJICHUE MEpeaaeTcsl MEPBOMY ONEpaTOpy M3 CIIMCKA, TOMEYCHHOMY KOHCTaHT-
HBIM BBIPQXKCHHEM, 3HAUEHUE KOTOPOTO COBIAJIO C BBIYMCIEHHBIM. [locie 3Toro, eciu BBIXOJ U3 mepe-
KJIFouUaTessl IBHO He ykaszaH (oTcyrcTByer break), mocienoBaTesbHO BBITOJHSIOTCS BCE HUKENIEKAIINE
BeTBHU. BbIX0/1 U3 mepekouaTesss 0ObIYHO BBIMOJHICTCS ¢ MOMOIIIbI0 orneparopa break wmum return. Ome-
parop break BBIMONHSAET BBIXOA U3 CAMOI0 BHYTPEHHErO M3 0OBEMITIOIIHMX €ro OMepaTopoB. A omeparop
return BBIMOJHSIET BBIXO U3 QYHKIIMH, B KOTOPOM OH OIMCAaH.

Bce KOHCTaHTHBIE BBIPAXKEHHSI, PACIIONIOKEHHBIE TTIOCIIe CASE, JIOJDKHBI OBITh pa3auuHbl. Eciiu coB-
MaJCHUSI HA C OJHHUM OIEPAaTOPOM HE MPOU3OIILIO, BBIMOIHSIOTCS ONEPATOPHI, PACIIONOKECHHBIE MOCIE
KJIroueBoro ciosa default.

Bersb default mokeT oTcyTcTBOBaTh. B 3TOM Cilyyae BBINOJHEHHE MPOTPAMMBI MEPEIACTCs Clie-
ayromnieMy 3a SWitch omepatopy.

Heckonpko METOK MOTYT CJI€I0OBATh MOPSI, TPEIIOoaras BEIIIOJTHEHNE OJMHAKOBBIX JIEHCTBUH.

#include <iostream.h>

int main ()
{intx;
cout << “Benute HOMep Mecsa” << endl;
cin >> X;
switch (x ) {
case 1: case 2 . case 12 : cout << “3uma”’<< endl; break;
case 3: case 4 : case 5 : cout << “Becna’<< endl; break;
case 6 : case 7 : case 8 : cout << “Jleto”’<< endl; break;
case 9 : case 10 : case 11 : cout << “Ocenp”’<< endl; break;
default : cout << “Hesepnsriit Homep” << endl; }
return 0;
}

HNucTpykuuu nepexoaa

B si3p1ke C++ umeercs yeThipe HHCTPYKIMHU Tiepexoa: goto, break, continue, return.

Omneparop 6e3ycnoBHOro nepexoaa goto umeet hopmar:

goto <merka>;

Tormaa B Tene Toil ke GYHKIIUU JOJDKHA IPUCYTCTBOBATh POBHO OJTHA KOHCTPYKITUS BUA:

<MeTKa> : oreparop;

Mertka siBnsiercsi 0ObIUHBIM HaeHTU(UKaTopoM. OnepaTtop got0 mepenaeT ympaBieHHE Ha MOMe-
YEHHBIW OIepaTop.

Hanuuue KOHCTpyKIIMK O€3yCIIOBHOTO MEpexoja paccMaTpUBaeTCs Kak IUIOXOH CTHIIb MpOorpam-
MHUPOBAHUsS, U CUUTAETCS, YTO B UYETKO CTPYKTYPUPOBAHHOW M TPaMOTHO HANMKMCAHHOW MPOTpamMMme HTOU
KOHCTPYKIUHU OBITh HE JTOJKHO.

Wuctpykuus break wucmosnb3yercss BHYTPH IIUKIOB WM TIEPEKITIOUATENCH U MO3BOJIIET MEPEXo B
TOYKY MPOTPaMMBbl, HAXOSAIIYIOCS HEMOCPEACTBEHHO 3a ONEPATOPOM, BHYTPH KOTOpOro Haxoautcs. Ta-
KuM 00paszom, break obGecrieunBaeT BHIBOJ M3 IMKJIA €IIE JIO TOTO, KAaK YCIOBUE IMKIIA CTAHET JIO)KHBIM.
VYnpasneHue nepenaercs nepBoi CTPOKe, CAEAYIOIIEH 3a TEI0M onepaTopa.

WucTtpykuus continue 3acraBisieT IporpaMMy MPOIMYCTUTh BCE OCTABIIMECS CTPOKH IMKIIA, HO
caMm IIMKJI TIpY 9TOM He 3aBepiuaeTcs. J{s pemeHuss HeKOTOPBIX 33a7a4 YA0OHO KOMOMHUPOBATh HHCTPYK-
o break wu continue.

Wuorna HeoOX0IMMO MPEPBaTh BHIMOTHEHHE MPOTPaMMBI 33JI0JITO IO TOTO, KaK OyIyT BHITOIHE-
HBI BCE €€ CTpOKH. [[71s1 3TOT0 MCTomB3yIoT return, Kkotopasi 3aBepIiaeT BHITIOJHEHHE TOW (YHKIIUH, B KO-
TOpOIi OHa ObUIa BhI3BaHA. Ecim e BbI30B mpou3solien B GyHKIMKU Main( ), To 3aBepIaercs cama mpo-
rpaMma.
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Oneparops! nukKJIa

OriepaTopsl MUKIIA UCIOIB3YIOTCS U OPraHU3alii MHOTOKPATHO MOBTOPSIFOIINXCS BEIYUCIICHHH.
JIr000i1 IUKII COCTOUT U3 TeNa, T. €. OMEPATOPOB, KOTOPBIC MOBTOPSIOTCS HECKOJIBKO pa3, HAYalbHBIX yC-
TAHOBOK, MOJM(HMKAIIMH TTapaMeTpa [UKJIA U TIPOBEPKH YCIOBUS MTPOIODKEHHUS BBITOJIHEHUS IUKJIA.

OuH OBTOP BBIMOJHEHHUS OMIEPATOPOB TEla [UKJIA Ha3bIBACTCS umepayuei. TIpoBepKa yCIOBUs
BBITIOJIHEHHUS [IUKJIA TPOU3BOIUTCS Ha KaKIOH UTEpAIIHH.

Iapamempamu yukia HA3BIBAIOTCS MEPEMEHHBIC, H3MEHSFOLIUECS B TEIC IIMKJIA U UCIIOIb3YEMBbIC
IIPH [TPOBEPKE YCIOBUS MPOIOIDKEHHS MK/, HA3BIBAIOTCS TAPaMETPAMHK [IHKJIA.

HauanbHble yCTaHOBKH MOTYT SIBHO HE IPHCYTCTBOBATh B IMIPOTPaMME, MX CMBICI COCTOUT B TOM,
4TOOBI JI0 BXO/Ia B IIUKJI 33]1aTh 3HAYCHHUS IEPEMEHHBIM, KOTOPBIE B HEM HCIIOJIB3YIOTCS.

[uks 3aBepIuaeTcs, eClid YCIOBHE €r0 BBIOJHEHHS HE BBIMOIHACTCS. BO3MOXHO NMPHHYIUTEIb-
HOE 3aBepIIeHKe, KaK TEeKyIed WUTepalMu, TaKk W Tejia KA. sk 9TOro MCIodb3yIOTCS KOHCTPYKIMH
nepexoa.

s ynoocrBa B C++ CyIecTBYIOT TpH pasHbIX oneparopa ukia — While, do while, for.

Huxn ¢ npedycnosuem (While )
B 1mKkIte ¢ npeaycioBrHeM IPOBEPKa YCIOBHUS MIPOIOJKEHHUS [IUKIIA BBIIOJIHSIETCS MIEPET TEIOM
[IUKJIa (PUCYHOK 5).

HauannHbie
YCTaHOBKHU

»
>
A

yCJioBUC

orepaTopsl

TEI0 LUK

Moaudukanus
napaMerpa IHUKJIa

v
Pucynok 5. [{ukin ¢ npenycioBuem

[ukx ¢ npeaycioBreM peann3oBad B C++ onepatopom nukia While.

oo = o

! while { ycnoeue )

w

W
iy

onepartopbl; —> } >

true

Pucynok 6. CtpykTypHas cxema omneparopa iukiaa While

BripaxkeHue, crosiee B KPYIJIbIX CKOOKax, OMpeaesseT yCIOBUE MMOBTOPEHUS Tela IIUKIIA, TPe/-
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CTaBJICHHOTO MPOCTBIM WJIM COCTaBHBIM oreparopoM. Eciu onepaTop mpocToii oneparopHbie CKOOKH { }
HE CTaBSTCS.

BoinonHenue omneparopa HUKJIA HAYMHAETCS C BBIYMCIEHUS BBIPAXKEHUS, CTOSILEIO B YCIOBHM.
Ecnu 0oHO MCTHHHO, BBITIOJIHACTCS TeJ0 ukia. Eciau npu mepBoil npoBepke Boipaxkenue oxHo (false),
LUKJI HE BBITIOJIHUTCS HU pasy.

[ukin while 00bI4HO HCHOB3YETCS B T€X CIyYasx, KOT/a YUCIO MOBTOPECHU 3apaHee HEH3BECT-
HO.

Huxn ¢ nocmycaosuem (do while)

Teo 1MKIa ¢ TOCTYCIIOBHEM BCET/Ia BBITIOIHAETCS XOTsA OBl OJMH pa3, MOCJIE YEero MPOBEPSIETCs,
HAJI0 JIK €T0 BBIOJHSITH CIIIe Pas3.

[uki ¢ moctycinoBueM peann3zoad B C++ omepatopom mukia do ... while u umeer Bu:

[+ I

L J
W

—| do P> { [—>{onepatopbl;—| } while { ycnoewe );

false

Pucynok 7. CTpykTypHas cxema oneparopa nukia do while

CHauaJjia BBIITOJHSICTCSA HpOCTOﬁ WM COCTaBHOM o1eparop, COCTaBJ'ISIIOH_[I/Iﬁ TCJIO0 HUKJIa, a
3aTCM BBIYHCIIACTCA BBIPAKCHUC, COCTABJIAIOIICC YCIIOBUC BBINTOJIHCHUC THUKIIA. I[axce €CJIn YyCJIOBHUC 3aBC-
AOMO JIOKHO, OUKJ BBIIOJHUTCA OAHWH Pas. Ecan YCJIOBUC UCTHUHHO, TCJIO HUKIIO BBIIIOJHHUTCA CIIC pas.
HI/IKJI 3aBCpIIACTCA, KOrJJa BhIPA)KCHHUEC CTAHCT PAaBHBIM false, WM B TCJIC UKJIa 6YIIGT BBIITOJIHCH OIICpa-
TOp nepeaavu yrpaBJICHUA.

HauannHbie
YCTaHOBKHU

»
»

\ 4

orepaTopsl

TEI0 LUKIIa

MoauUKaIUS
rnapameTpa LHKJja

ycJI0BHE

Pucynok 8. I{ukit ¢ moctycioBuemM

Huxn ¢ napamempom ( for)

[uk for Ha3pIBAIOT TaKkKe UKIIOM C 3aJaHHBIM YHCIIOM TIOBTOpeHH. OH UMEET CIIEAYIOIIHt
dbopwmar:

for (uauIManu3anus; BeipakeHue (yCaoBue) ; MOAUGHUKAIIMN ) OTIEPaTop;

WHuIHaIM3anns UCIOIb3YeTCsl Ui OObABIEHUS W IPHCBOCHUS HAYAIbHBIX 3HAYEHHH BEIUYH-
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HaM, UCIOJIb3YEMBIM B IUKJIE. THUIIMann3aius BeIMOIHAETCS OJWH pa3 Mepe] BBIMOIHEHUEM TeJa IIUKJIA.

[{ukn ¢ mapamMeTpoM peanu3yeTcsl Kak UK MpeaycioBUeM. BripaxkeHue onpeaenser ycloBue
BBITIOJTHEHUS [IMKJIA: €CJIM €r0 Pe3yabTaT paBE€H MCTHHE, TO IUKJ BBITOJIHSACTCS. MoAu(pUKAIMU BBITOJI-
HSIOTCA MOCIIE KaXI0M UTepalliy [IUKJIA U CIIy>KaT OOBIYHO JIJIs1 K3MEHEHHS IMapaMeTpa [UKJIa.

Teno nuKIa mpeacTaBiIseT co00i MPOCTON WIIH COCTABHOM OIeparop.

Jlro6oe 13 Tpex BhIpaKEeHUH, YKa3aHHBIX B CKOOKax, sIBIsETCS HeoOs3aTeNnbHbIM. TOUKY C 3amsToi
JTOJKHBI BCET/Ia OCTaBaThCsS HA CBOUX MECTaX, JIaXe B CIIy4yae, €CJIM BCE TPU BBIPAXKEHUS OTCYTCTBYIOT.

[Tpumepsl

for (;;); // mpuMep OECKOHEYHOTO IHUKJIA

for (y=2; y<20; y++) r+=y;

B wHunumanmanuu 1 MoauduUKaud mapaMeTpa MOKHO IMHCATh HECKOJIBKO OINMEpaToOpoB, pasfe-
JICHHBIX 3aMSATOM.

for (i = 1, s=1; i<11; i++) s*=i; [l Boruncnenus paxkropuana 10

[y for 0ObIYHO HUCTIONB3YETCS B TEX CIIydasX, KOIr/ia MOKHO TOYHO ONPEICTHTh HEOOX0AUMOe
YHCJIO TOBTOPOB.

Jlonyckaercsi 0ObsIBICHHE MMEPEMEHHOW MPSMO B CTPOKE MHUIManu3anuu 1nukia for. 3naueHue
CUYETUMKa [UKJIa MOXKET HE TOJbKO YBEIIMUYMBATHCS, HO U YMEHBIIATHCSA, PUYEM Ha MPOU3BOJILHBIN IIar,
KOTOPBIM MOXKET OBITh HE TOJIBKO LIETBIM, HO U YHCIIOM C TUIaBaIOIIel TOUKOM.

for (float k = 11.5; k>0.5; k - = 0. 5) s+=k;

B kauecTBe mapamMeTpa 1UKIIa MOKHO UCIIOJIb30BAaTh U CUMBOJIBHYIO IEPEMEHHYIO.

for (char ch="a’; ch< ‘z’; ch++)

MaccuBbl

[Ipu MCOAB30BaHUM MPOCTHIX MEPEMEHHBIX KaXKION 00JIaCTH MaMATH ISl XPAaHEHUS TaHHBIX CO-
OTBETCTBYET cBoe MMs. Eciiu ¢ rpymnmoil nepeMeHHbIX OJHOrO THUIa TPeOyeTCsl BHIMOIHUTH Pa3IUYHbIC
NEUCTBUS, UM JAIOT OJTHO UMsI U OTJIMYAIOT MO MOPSAKOBOMY HOMEPY. ITO MO3BOJISIET 3alUChIBATH MHO-
KECTBO JACHCTBHIA U Omepaluii HaJl STUMH JI€MEHTaMU Yepe3 [UKIIBL.

Koneunasi nMeHOBaHHAs TIOCIE0BATEIBHOCTh OJTHOTHITHBIX BEJTUYMH HA3bIBAETCS MACCUBOM.

s co3nanus MaccuBa KOMIWISITOPY HEOOXOIMMO 3HATh THII IaHHBIX, KOJMYECTBO 3JIEMEHTOB B
MaccuBe U TpeOyeMbIil Kilacc mamsiTh. MacCHBBI MOTYT UMETh T€ K€ THUIIbI JAHHBIX, YTO W MPOCTHIC Te-
pEMEHHBIE.

CunTtakcuc 0ObSIBJICHUSI MACCUBA:

<THUI JAHHBIX> <HMs MacCHUBa> [pa3MEPHOCTh MacCHBa];

IIpumepsr:
int array[45]; //MaccuB 13 45 3JIEMEHTOB 1ICJIOT0 THITa ¢ UMEHEM array
double rt[12]; // maccuB It, cocrosiuii u3 12 anmementoB tuma double

const int ARRAY_SIZE=90;

float alp[ARRAY _SIZE];  // BemecTBennblit Maccus alp u3z 90 smemMeHTOB

KonnuecTBO 271eMEHTOB JJOJDKHO COOTBETCTBOBAThH pazMepy MaccuBa. ECii X OKakeTCs MEHBIIIE,
TO HEIOCTAOIIME DIIEMEHTHI OYIyT MHUIIHATHU3UPOBAHBI HYJISAMH (MM MyCOPOM, XPaHSIIUMCS B ITAMSITH).
Ecu e 371eMEHTOB OKaXeTCst OOJIbIIIe — KOMITHIIATOP BBIIACT OIINOKY.

[py MHUIMATIM3AIUH JTOITYCKAETCS UCITOJIB30BaHKME MYCTHIX CKOOOK B OOBSBIEHHH MacCHBa, U TO-
r/1a KOMITHJISITOP ¢aM OTpeIeiaeT pa3MepHOCTh MaccuBa. Hampumep,

float X[ ]= {4, 8, 19}; // pasmepHOCTbH X paBHa 3

Jlnst mocTyma K 3JeMEHTY MacCHBa MMOCJIe €r0 HMEHH YKa3bIBAeTCsl HOMED dJIeMeHTa (MHIEKC), 3a-
KJIIOUEHHBIH B KBajpaTHble CKOOKH. Hymepanus 21eMeHTOB MaccuBa HauMHaeTcs ¢ Hyisi. CienoBaTenb-
HO, JIMana30H 3HaYEeHH I 0OBABIEHHOTO B MPUMEpPE MacCHBa X JISKUT B npeaenax ot 0 go 2. Cremo-
BaTEJBHO,

X[0]=4 x[1]=8 x[2]=19

B maMsaTH KOMIIBIOTEpPa BJIEMEHTHI MacCHBa PacIioNararoTCs MOCIEA0BATEILHO JAPYT 3a JPYTOM.
MecTo B maMsATH ISl XPaHEHHS DJIEMEHTOB MAaCCHBa BBIJCISCTCS KOMITHIATOPOM Cpa3y mocjie 00paboTKu
€ro OOBSIBIICHHS.

Tak 00bsIBICHHE BHIA
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float y[5]={0.7,1.9,8.4,3.1 };
BBIJICIUT MECTO JUIS PaclojioKeHus mstu 3jaementoB Tuma float. Tak kak BbITOMHEHA WHHUIIHATHA3AIIAS
YEThIPEX MEPBBIX 3JIEMEHTOB, OHU Cpa3y 3aMyT CBOE€ MECTO B NaMSTH KOMIIBIOTEpA, a SYEHKHU NaMsITH
JUTSI TIITOTO DJIEMEHTA MOKa OCTaHYTCS CBOOOIHBIMH:

0.7 1.9 8.4 3.1
y[0] y[1] yl[2] y[3lyl4]

B C++ He ocyuiecTBisieTcs MpoBepKa 3HaYCHUM MHIEKCOB HA BBIXOJ 3a Ipeleiibl MacCHBa, HU B
rpoiiecce KOMIUIISLUUA, HU B MPOIIECCE BHIMOJHEHUS IporpamMmel. Tak eciu, B TEKCTE MPOrpaMMbl Ha-
MUIIEM BBIPAKEHUE

y[5]=2;

KOMIIBIOTEP COXPAHUT 3HAUYEHUE 2 B SUCHKE MaMSTH, CICIYIOIICH 3a SYEeUKOH, COOTBETCTBYIOIIEH IO-
clieIHeMY AJIeMeHTYy MaccuBa. [Ipu 3ToM crapoe 3HaueHue AaHHOM stueiiku Oynet 3arepto. [losTomy mpo-
BEpKa 3HaYCHUsI MH]IeKCa — 00sI3aHHOCTh TPOrPaMMHUCTA.

K snemeHTaMm mMaccMBa MOXHO NMPUMEHSTH BCE OINEpAIUH, TOMYCTUMBIC JIJIsi OOBIYHON TIepeMeH-
HOM THIIa, COOTBETCTBYIOIIETO THITY JIEMEHTOB MacCHBA.

ITpumep: IIporpamma nojacyera CyMMsI 2JIEMEHTOB MacCHUBA.

#include<iostream.h>

int main () {

const int n=10;
int i, m[n], s=0;
cout << “ Bpegure” << n << “gpcen” <<endl;
// BBOJT 371IeMEHTOB MacCHBa C KIIaBUATYPBI
for (i1=0; i <n;i++) cin >>m[ i];
for (i=0;i<n;i++)st=m[i];
cout << ”cymMa BBEIICHHBIX 3JIEMEHTOB paBHa “‘<<s<<endl;

¥

Jns ynydmenus 3()QeKTUBHOCTH aNrOpUTMa BBOJ AJIEMEHTOB MAacCHBa U IMOJACYET UX CYMMBI
MOHO OOBEIMHHUTH B OJIMH UKL

for (i=0; i<10; i++) { s+=m[i]; cin>>mJi]; }

MHoromepHbie MaCCHUBbI
st 00BsABIEHUST MHOTOMEPHOTO MAacCHMBa HEOOXOAMMO TOCTIE €ro UMEHH 3aJ1aTh HECKOJBKO pa3-
MEpOB, 3aKJIIOUYEHHBIX B KBaJpaTHble CKOOKH. PasmepHoCcTh MaccuBoB B C++ He orpanuuuBaerca. OHa
MOJKET 3aBUCETh OT BO3MOKHOCTEH KOMITbIOTEpPa U 0COOEHHOCTEN KOHKpETHOro koMmnuistopa. Kak npa-
BUJIO, HA MIPAKTUKE UCIIOJIb3YIOTCS JBYMEPHBIE MACCUBBI.
JIBymepHbIit MaccuB B C++ npezcraBiiseT co00il MacCuB OJTHOMEPHBIX MAaCCHUBOB.
float dam[4] [5];
B stom ciywae maccuB Oyner comepxaTh 4 CTpokd U S cTosiOnoB. MHumanm3amnus 1ByMepHOTo
MaccHBa MIPOMCXOIUT CIEAYIOUIMM 00pa3oM:
floatart [5] [2]={ {1.2,1.5},
{-4.0,3.6},
{2.3, -6.1},
{7.3, 0.4}
{0.0,-2.7} }
[Tpu 5TOM BHYTpeHHHE (PUTYpHBIE CKOOKHM MOTYT OBbITh OomyIeHbl. Harpumep,
float art [5][2] ={1.2,1.5,-4.0,3.6,2.3,-6.1,7.3,0.4,0.0,-2. 7} ;
Bce ckazanHOe MOXKET OBITh paclpoOCTPaHEHO Ha TPEXMEPHBIN MACCHUB.
int rum [3][7][2]; // maccuB pa3MepHOCTH TPH, KaKbIH 3JIEMEHT KOTOPOTO JBYMEPHBIH MACCHB.
Ecin olHOMEpHBIN MacCUB UCHOJB3YETCS [l MPEACTABIEHUS CIUCKA, TO ABYMEPHBIH MacCUB —
JUIS TIPEJCTaBIeHUs TaOIMIIbl, coepkaliel cTpoku u cronOubl. [Ipu 3ToM moapazymeBaeTcs, 4TO Bce
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AJIEMEHTHI MIPUHAIJICKAT OAHOMY TUITY AaHHBIX. [Ipu oOpalmeHnn K OTAEIBHOMY 3JIEMEHTY ABYMEPHOTO
MacCcHBa HY)KHO yKa3aTh €ro MO3UIMI0 B CTPOKE U cTosOIe. HyMepanus cTpok U CTOJIOI0OB HAYWHACTCS C
HyJs. MaccuB U3 mpuMepa MOXKHO TMPEJACTaBUTh Kak TaOnuily. BbIaeneHHbI HAa PUCYHKE JJIIEMEHT €CTh
art[1][ 2]

[0] [1] CTOJIOIBI

[0] | L2 | L5

[1] | 40 | 36

[2] | 23 | -6.1

[3] | 7.3 | 0.4

Ctpoku

[4] | 0.0 | -2.7

CuMBOJIbHBIE CTPOKH

CuMBOJIBHAsS CTPOKA — MOCJIEI0BATENbHOCTh OJJHOTO U 00Jiee CUMBOJIOB, 3aKJIIOYEHHAs B ABOMHbIE
KaBbIUKU. J[71s1 (opMUPOBaHUS CHUMBOIBHBIX CTPOK, 3aHUMAIOUIMX HECKOJIBKO CTPOK MPOrPaMMBI,
UCIIOJIb3yeTCsl KOMOMHaIuMss cMMBOJIOB \ 1 \N. KaBbIYKM HE SBJISIOTCS YacThIO CTPOKU, OHU CIY)KAT JIJIsI
0003HaYeHHUsI €€ Havaja 1 KOHIIA.

CTpOKH NMPEICTaBISIOTCS B BUJIC MAacCHBa 3JIEMEHTOB THra char. Uucio 3J1ieMeHTOB CHMBOJILHOTO
MaccuBa JOJHKHO OBITh HAa €IUHUILY OOJIbIIE YHCIa CUMBOJIOB, KOTOpPbIE MPEJACTOUT XPaHUTh B CTPOKE.
JlononHuTeNbHAs sUeiika mamsITH Tpedyercs Ui pa3MenieHuss Hyhab-cuMBosia  (/0), KOTOpBIi
aBTOMAaTHYeCKU 00aBNseTCsS B KayecTBEe MOCIHEAHEro OaiiTa B maMaTu s 00O3HAUYEHHUS OKOHYAHMS
CTPOKHU.

Kak u mo0yto npyryro nepeMeHHYI CTPOKY MOKHO WHUIMAIM3UPOBATH NMpH 00bsaBieHuu. [Ipu
3TOM  pa3MEpHOCTh MOXXHO HE YKa3blBaTh, KOMIIWISATOP OIpPEAEIUT €€  CaMOCTOSITENIBHO.
Nuunmanu3npoBaTh CTPOKY MOXKHO BCIO IIEIMKOM HJIM IOCUMBOJIBHO:

char message [10]= {‘c’, ‘0’, ‘0’, ‘6’, ‘m’, ’¢e’, ‘H’, ‘u’, ‘e’};

char message [ ]= “cooGrienue”;

Jlns BBOJA CTPOK JIydllle HCIONb30BaTh (yHKIMIO Cin.get (), KkoTopas MMeeT JBa mapamerpa:
CTPOKOBYIO MEPEMEHHYIO U I[eJIoe THIa iNt, OTBeyaroliee 3a KOJIUYECTBO BBOAUMBIX CHMBOJIOB B CTPOKE
TUTIOC OAUH (7151 HYJIb-CHMBOJIA).

Harmpumep:

char line[51];

cin.get(line, 51);

B »sTOM cinywyae HemedaTHbIE CHMBOJIBI HE NIpomnyckaroTcsl. DYHKIUS CUMTHIBAET M COXpaHSET
MOJTHOCTBIO BCIO CTPOKY BBOJIA (JUIMHON He 0oJiee yeM yKa3aHO BTOPHIM mapaMeTpom). UToObl mpaBUIbHO
CUMTATh JIBE MOCJIEI0BATENbHbIE CTPOKH, HY’KHO HE 3a0bIBaTh O CUMBOJIE MIEpEaul CTPOKHU:

char dummy=°/n’;

cin.get(linel, 51);

cin.get(dummy); //lybpaTh /N’ U3 MOTOKa BBOJA MEpe]l UCTIONb30BaHuEM get

cin.get(line2, 51);

S3pik C++ mpemiaraer O0JIBIION aCCOPTHUMEHT IMOJIE3HBIX (YHKIUH UIs paboOThl CO CTPOKAMHU.
[TporoTumsl Bcex GpyHKIMIA pabOTHI CO CTpOKaMu conepkarcs B daiiie string.h. PaccMoTpum HecKoIbKO
U3 HUX.

Oyukius Strlen() BerauciseT AnuHY CTPOKU 0€3 HyJIb-CHMBOJIA. DYHKIIMS UMEET OJMH apryMEHT
— UM$1 CTPOKH.

#include <string.h>

#include <iostream.h>
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int main ()

{

char str[ ]= "Hello, my friend!”;
cout<<strlen(str); // pesynbrat 17
¥

@ynkuus stremp( ) cpaBHuBaeT aBe crpokd. OHa MMeeT JBa apryMEHTa M BO3BpallaeT IeJioe
3Ha4YeHHe, KOTOpoe paBHO 0, €CJIM CTPOKH MOJIHOCTHIO COBIAAIOT.
3nauenue stremp(strl, str2) sisercss IEIBIM YKCIOM MEHbINE HyIIs, eciu Strl<str2 u mesmoe >0,
ecnu Str1>str2. CpaBHeHHME CTPOK MPOUCXOAMT B JIGKCUKOTPAPHUUECKOM TOpSJIKE, T.€. B MOPSAKE HX
PacHoJI0KEHHs B CIIOBapE.
Oynkius Srcpy( ) KONUpyeT CoIepKUMOE BTOPOi, U3 YKa3aHHBIX B KAUECTBE MapaMeTpa, CTPOKU
B IIEPBYIO, 3aMelIas NpeXHue nanuele, Bkmovas ‘/0°. [Ipu aTom Topast ctpoka He m3meHsiercs. [lepsas u3
YKa3aHHBIX CTPOK JOJDKHA UMETh JJOCTATOUHBIM pa3Mep, MHa4e KOIMPOBAHNE HE BHIOJIHSACTCS.
Oynkuus strcat( ) mpucoeaMHSET CTPOKY, YKa3aHHYIO B Ka4eCTBE BTOPOTO Iapamerpa, K IMepBoii
YKa3aHHOM CTPOKE.
Pabota ¢ CHMBOJIEHBIM MaCCHBOM aHAJIOTUYHA pabOTE C YHCIOBHIM MAaCCHBOM.
[Tpumep. OnpeneneHne KOIUIECTBA BXOKACHUN KaKJ0TO CHUMBOJIA B 3aJJaHHYIO CTPOKY.
#include <iostream.h>
#include <string.h>
int main ()
{intk;
char str[100];
cout<<*“BaezamTe M00YIO MOCIEAOBATEILHOCTH CHMBOJIOB 0€3 po0esioB”;
cin>> str;
for (char ch="a’; ch<="z’; ch++)
{ k=0;
for (int i=0; i < strlen(str); i++)
if (str[i])==ch) k++;
if (k) cout<<”KomuuectBo cumBona” << ch << “paBH0”<< k<<endl;
¥
MaccuB CHMBOJIBHBIX CTPOK BBITJISIAUT KakK JIBYMEpHBIH MaccuB. K ero crpokaM NMpuMEHHUMBI BCe
¢byHkuuun s paboThl €O CTpokaMu. MOXKHO paboTaTh M HEMOCPEACTBEHHO C OTAEIbHBIMH €ro
sneMeHTaMu. Tak HMHUIUATU3UPOBATh CHMBOJIBHBI MAacCCHB, COJEP)KAIIWN YeThIpE CTPOKH MOXKHO
CIIEAYIOIINM 00pazoMm:
static char fruit[4][ ]={“CauBa”, “Tlepcux”, “SI6m0K0”, “Anenbcun’};
Tenepb KOMIOMIATOP aBTOMAaTHYECKU OMPEIETUT KOJIMYECTBO JIEMEHTOB B CTPOKE — JEBATH, T.K.
caMmoe JUIMHHOE CIIOBO COJIEPKHUT BOCEMb CHMBOJIOB TUTIOC OJTUH JUTS Pa3MELICHHUS HYJIb-CUMBOJIA.

MeTtoabl COPTHPOBKH

[Tpu pa3zpaboTke mporpaMMHOro oOecledeHHsT OuYeHb PAacIpOCTPAHEHHOH omepanueil sBIiseTCs
COPTUPOBKA 3HAYEHUI, T.€. PAaCIOJI0KEHNE CIIUCKA DJIEMEHTOB B HEKOTOPOM IOPsAJKE (HApUMep, ClIoBa
1o andaBUTy WK YHUCIA — B BO3PACTAIOIIEM UM YOBIBAIOILEM MOPSIKE).

Cy1iecTByeT MHOXKECTBO alITOPUTMOB COPTHPOBKHU 311eMeHTOB. Hanbosiee npocToit u3 HUX — Me-
TOJI «I1y3BIpbKa». AJITCOPUTM PEATU3yeTCs B BUJE ABYX BIOKEHHBIX LIUKIOB. Bo BHyTpeHHEM LIMKIIE MPO-
CMaTpPUBAIOTCA 1O MOPSIIKY BCE 3JIEMEHTHl MAaCCUBA, MOMAPHO CPABHUBAIOTCS PSJIOM CTOSIIUE JIEMEHTHI,
U €CJIM BTOPOii Oouibliie mepBoro (Ipu COPTUPOBKE MO YOBIBAHUIO) 3JIEMEHTHI MEHAIOTCS MecTaMu. [Tapa-
METPOM BHYTPEHHETO LIMKJIA SIBJISIETCS MHAEKC(HOMEp) dJieMeHTa MaccuBa. J{Jis MOIHON COPTUPOBKHU Ta-
Kasl MepecTaHOBKa JIOJDKHA OBITH BBIMOJIHEHA N-1 pa3, TJie N — KOJIWYECTBO 3JEMEHTOB B MaccuBe. Jlis
ATOr0 OpraHU3yeTCs BHEUIHUI LIUKII, TapaMeTpOM KOTOPOTO SBJISETCS IIar COPTUPOBKHU.

[Tpumep. OTcopTUpOBaTh JIEMEHTHl OJHOMEPHOIO MACCHBA LIEIBIX YHUCEN MO Bo3pacTaHuio. Ha
pHUCYHKE 9 IpUBE/IeHa OCIEI0BaTEIbHOCTD IIEPECTAHOBKHU 3JIEMEHTOB.
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1 108 108 108
108 23 g 131
273 EE 131 a0
56 13 an Eh
13 =] 28 28
an 28 23 23
26 1 1 1

Pucynok 9. CopTupoBka METOJOM «I1y3bIPbKay

XoTs B MpEeAjoKEHHOM TpUMEpe COPTHPOBKA BBIMOJHUIACH 3a 4YEThIpe Ilara, MpoBepKa
AJIEMEHTOB OyJIET MPOIOJDKATHCS €IIe ABE UTEPAIMH, T.K. TIOJTHOE YUCIIO UTEpAIUil HA SIUHUILY MCHbIIS
pa3MepHocTu MaccuBa. Ha pucynke 10 npuBenena 610k-cxeMa pacCCMOTPEHHOTO aJTOpPUTMA.

T
@
¥

const int n=15
v i=0
1=0 —»
=n -
w_ ewieng  x[i]
: eeog  x[i] ;
1=i+1
i=it+l
I |
J HOHET
k=0
—————
ken -1
w_r
i=0
EE——

m=x[i]
w[i]=x[i+1]
x[i+1]=x[i]

Pucynok 10. biok-cxema airoputMa COpTUPOBKH METOJOM «ITY3bIPbKa»

CopTupoBKa Iy3bIPPKOBBIM METOJIOM sIBIsieTcss HEed(P(EKTUBHBIM METOA0M, BCIEJCTBHE
00JIBILIOTO YKcia CPaBHEHUH.
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bonee 3¢ hekTHBHBIM SBISIETCA METO IPSIMOTO BHIOOPA, IIPH KOTOPOM

Ha mepBom mrare mocieoBaTeIbHO MPOHUCXOIUT IPOCMOTP BCErO CHHCKA 3HAYCHUI M BHIOOD U3
HEr0 MHUHUMAJIBHOTO WM MaKCHUMAJIBHOTO (B 3aBHCHUMOCTH OT TOpAJKAa COPTUPOBKH), Jajee
pacHojoXeHHEe €ro B IEpBOH IMO3MIUU OOMEHOM C JJIEMEHTOM, CTOSIBIIMM TaM paHee. 3aTeM 3Ta
nporielypa MOBTOPSETCS, HO MOUCK MHUHUMAIBHOTO (MaKCHMAaJIbHOTO) 3HAUYEHUS MPOHCXOIUT YXKE CO
BTOPOI1 mo3unuu u T.4. CXema 3TOro alnropuTM MpeacTaBieHa Ha pucyHke 11.

4560 |, 43 43 43 43 43 43
aa12 8912 |, 215 215 215 215 215
7543 7543 7543 r 4560 4560 4560 1391
43 o 45ED 4560 T r 5325 5325 4560
5325 =575 5325 L W THI 391 5325
215 a5 e ,| @912 8912 5912 8912 r 7543
6391 6331 6391 6351 gast % o To4Z W 2312

Pucynok 11. CoptupoBka METOA0M MPSIMOTO BEIOOpa

Crenyer OTMETUTD, YTO NMOWCK MUHUMAJIBHOTO 3HAYEHHUS BO BHYTPEHHEM LMKIIE MPOUCXOJIUT B
OCTAaBIIIEICI YaCTH COUCKA.

YT1o0OBI IMPOU3BECTU COPTUPOBKY I10 Y6BIBaHI/IIO, HYXHO Ha KaXXIOM HIare¢ BME€CTO MUHUMAJIbLHOT'O
3HA4YCHHUA HaAXOJUThb MAaKCHMAaJIbHOC 3HAYCHUC.

Yka3zareaun

ITpu 06paboTke M0OBIX 00BABICHUN MTEPEMEHHBIX KOMIMISTOPOM B NAMSTH BbIIEISAETCS MECTO
JUIS XpaHEHUs 3HaYEHUs! IEPEMEHHON B COOTBETCTBUU C €€ TUIIOM. Bee nanpHeilue odpaieHus B npo-
rpaMMe K NEPEMEHHON 110 MMEHHU 3aMEHSIOTCS KOMIIWJIATOPOM Ha HAa4daJIbHBIN agpec BBIIEICHHON UL
Hee 00J1acTu naMsTH.

IIporpaMMUCT MOXKET TaKXKe ONpPEACIATh IEPEMEHHBIE I XPAaHCHUA aApecoB NaMATH. Tunamu
TaKUX IIEPEMEHHBIX SABISIOTCS YKa3aTeld. YKa3aTelb HE SBIAECTCA CAMOCTOSTENIBHBIM TUIIOM, OH BCEIrAa
CBSI3aH C KAKMM-JIMOO JPYrUM THUIIOM.

CunTtakcuc oObSIBICHUS yKa3aTes:

<THUMN yKa3bIBAEMBIX JaHHBIX> * <HMs yKa3aTems™;

TakuMm oOpa3om, omucaHue ykaszaTells ONpeAeNsieTCs TUIIOM JIaHHBIX, Ha KOTOpBIE yKa3aTellb B
JAJIbHENIIEM CCBIJIAETC.

[Tpumepsl 00BABIIEHUS yKa3aTeNsl:

int *int_ptr; // yka3aTemnb Ha 1e]I0e
char *c; // ykazarenb Ha CHMBOJIBHYIO TIEPEMEHHYIO
int *array[10]; // 0OBABIEHUE MacCHBa yKa3zaTesel, KaKIblid U3 KOTOphIX Bo3Mox-

HO TaKXe MCIIOJIb30BaHNE YKa3zaTessl Ha THIl VOId, KOTOphIi MOKET yKa3bIBaTh Ha OOBEKT JIFOOOTO THIIA.
Ero o0pIYHO Ha3bIBAIOT MYCTHIM yKka3aTeneM. IIpu BHIMOIHEHUH onepaluii Haja MyCThIM yKa3aTesaeM, JIH-
00 Haj O0BEKTOM, Ha KOTOPBII OH YKa3bIBaeT, HEOOXOAMMO SIBHO IPUBECTH THUI yKa3aTels K THUILY OT-
JUYHOMY OT VOid.

Kak u mo0ble Apyrue nepeMeHHble, yKa3aTelau MOKHO HHUIIMAIM3UPOBATh MPU UX O0BSBICHUH

int result;

int *p_result=&result;

Onepanuu ¢ ykasarejasiMu

[ns ykaszareneil, Kak U Ui IEPEMEHHBIX JPYTUX THUIIOB, CYHIECTBYET Psij] ONEepalliii: IPUCBAaUBa-
HUE, CIIO)KEHUE C KOHCTaHTOM, BRIYMTAHUE, HHKPEMEHT, IEKPEMEHT, CpPaBHEHHUE, MTPUBECHUE THIIA, KOC-
BEHHas ajipecalys Win pazaapecanus ( pa3bIMEHOBBIBaHHE ) — * U olepanus noixydeHus agpeca — &.

PesynbraTom omnepariusi KOCBEHHOM aapecalyy SBJsSeTcs BeJIMUnHA, TOMEIEHHAas B TYeHKy C yKa-
3aHHBIM aJpCCOM. Ee M0’xHO MCITOIIB30BaAThH JJId TTOJIYUCHHUA U U3MCHCHWA 3HAUYCHUSA HeKOTOPOﬁ BEINYU-
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HBI.
Oneparwst moay4eHus aapeca (&) MOXKHO MPUMEHSATH JAJIEKO HE ¢ KaKABIM BhipakeHHueM. Koraa
3a 9TUM 3HAKOM CIIEAYeT UMS MEePEMEHHON, Pe3yIbTaTOM ONEpAaIlUU SBJISCTCS HOMED SUYCHKHU MaMsTH, B
KOTOPOM OHAa XPaHUTCS.
HenomycTrMo nonbITKa OTyYeHUS aipeca B CIydasx:
- KOHCTAaHTHOTO BBIp@YKEHUs, HarpuMep ptr=&57;
- B BRIPOKEHUSAX C apU(PMETHUECKUMHU OTIepaTOpaMu
int rezult=0;
ptr=&(result+35);
- C MEPEMCHHBIMH KJ1acca maMsTh register.
B C++ MOXHO co3maBaTh yKazaTeiau Ha IPYTHe yKa3aTelu, KOTOPBIE, B CBOIO OUepe/lb, COACPIKAT
HMMCHA peajbHbIX IepeMeHHbIX. iNt value=15;
int *ip=&value;
int **ipp=&ip;

Ccbliku

Ccblika 3TO elle OJHO Ha3BaHWE JJIA yKaszarels, KOTOPbId He TpeOyeT pa3bIMEHOBBIBAHUS IPHU
UCIOJNIb30BaHNU. Pa3HuIla MKy yKa3aTeleM U CCBHUIKOW 3aKJII0YaeTcs B TOM, UTO MPOrPaMMHUCT MOXKET
UCTOJIB30BATh CCHUIKY KaK OOBIYHBIM OOBEKT, HECMOTPS Ha TO, YTO K OOBEKTYy OyAeT MPOM3BOIUTHCS
KOCBEHHBIM JIOCTYN, B TO BpeMsl Kak K YKa3zaTello HeoOXOIWMO MPUCBOUTH SIBHO 3HAUEHHUE ajpeca
o0BeKTa.

Beipaxkenue &ip ABISETCS CChLIKOW Ha 00BEKT ¢ MMeHeM i. Uepes ampec OHO CChbUTaeTcsl Ha 00b-
€KT C MIMEHEM I.

C++ mo3BossieT 00BSBIISATH CCHUIOUHBIC TIEpeMeHHble. Hampumep, o0bsiBieHHEe &)=Ii; CO31aeT Te-
PEMEHHYIO | — CCBUIKY(BTOpOE UMs) AJIs | .

Ccpbuiku OezonacHee ykasaresel, MOCKOJIbKY aapeca CChIJIOK HEBO3MOXKHO TepernpucBanBaTh. He-
O6XOZII/IMO IIOMHHUTB 4YTO, OAHAKAbI MHUIIUAJIIN3UPOBAB CCLHLIIKY, el YKC€ HCJIb3A MPUCBOUTH APYroc 3Ha4c-
Hue. B otnnuune oT ykaszareneil CChUTKM BCErja CBsi3aHbl ¢ 00beKTOM. OHU HCTIONB3YIOTCS B Ka4eCTBE TIe-
PEMEHHBIX, TApaMETPOB U PE3YJIbTATOB (PYHKIIMM.

CcbulkM TONE3HBI B (QYHKIHMSAX, KOTOPbIE BO3BPAILIAIOT HECKOJBKO 3HadeHWi. Benb ¢ momoribio
orepaTopa return Mo>xHO BO3BpalllaTh TOJIBKO OJHO 3HaueHue. Hampumep, paccMoTpuM ¢yHKIUIO, Me-
HSIOIYIO MKy COO0M 3HAaYeHHsI IBYX MEPEMEHHBIX.

#include <iostream.h>

void exchange(int &a, int&b)

{int c=4a;

a=b;
b=c;

}

int main()

{ int a=100, b=10;

cout<<’Jlo o6MeHa: a=" <<a<<”, b="<<b<<endl;

exchange (a,b);

cout<<” ITocie ooMeHa: a=" <<a<<”, b="<<b<<endl;

¥

31ech AOCTYN K MEPEMEHHON OCYIIECTBIACTCS KaKk 4depe3 €€ UMs, TaK U 4Yepe3 MUMsA-CHHOHUM
(ccbuiky) B BbI3BIBaeMoO# (yHkuuu. [locrme 3aBepiiieHHs BbI3bIBaeMOW MporpamMmbl ((DyHKIIUH) HMsI-
CHHOHHM YHHUYTOXACTCA, OAHAKO USMCHCHHOC 3HAUCHUC nepeMeHHoﬁ B BBI3LIBAEMOU (i)YHKIII/II/I COXpaHs-
eTcsl.

Tunbl JAHHBIX, oNpeaeJasAeMbI€ IMOJb30BaTE/IEM

HCpC‘-II/ICJ'ISICMBII‘/JI TUIT TMPEACTABJIACT co0oii Ha6op OCJIbIX YHCEII, OHpCIlCHCHHLIﬁ C IIOMOIIBIO
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KITII04eBOTo ciaoBa enum. Kaxnomy urcny Habopa npunuceiBaercs uMsi. CHHTaKCHUC:

enum <ums Tuna> { <uMs KOHCTaHThI>[ =<Ielioe 3HaueHue>], ... };

KoHcTaHThl HOMKHBI OBITH LENBIMA U MOTYT MHUIIHAIN3UPOBATHCS OOBIYHBIM CIIOCOOOM. YKaza-
HUE 3Ha4YeHUs HeoOs3arenbHo. [1o-yMoyaHuIo TIEpBOM B CIIMCKE KOHCTAHTE NMPHCBAWBACTCS 3HAUYCHHE
HYJIb. HOCHGI[yIOH_[I/IC KOHCTAHTLI MIPUHHUMAIOT 3HAYCHUC HAa CANHULLY 6OJILI_HCC OpeaAbIAYLICTO.

Wwms tuna taxke HeoOs3aTenbHO. OHO 3a7aeTcsl B TOM Cllydae, €Clid B IporpaMmme TpedyeTcs Ori-
peacinTb NCPEMCHHYIO JaHHOI'O THUIIA. Tor,ua KOMITUJIATOP O6€CH€‘-II/IB3.CT, ‘IT06BI OTHU NICPEMCHHELIC ITPpU-
HUMAJTU 3HAYEHHUE TOJBKO U3 CIIMCKA KOHCTAHT.

IIpumepsl
enum Computer_Drives { floppy = 1, harddrivers =2, cd_room =4},
enum Com_Number {first=1, second}; Il 3mecw second paBHo 2

[Tpu ucnosnb30BaHUN apUPMETUUECKUX ONEPALUN IEPEUUCIICHUS TPE0OPa3yoTCs K LEeJIOMY THILY.

CTpyKTYpHBI
CTpyKTYypbl MO3BOJISIIOT IIPOIPaMMUCTY OIPENEIATh HOBBIE THUIIBI JIAHHBIX IYTEM JIOTHUYECKOTO
IPYNIIMPOBAaHUsl MEPEMEHHBIX Pa3jJWYHbIX TUIIOB. B oTimume OoT MaccuBa, BCE 3JEMEHThI KOTOPOIO
UMEIOT OJIMH THII, CTPYKTYpPa MOKET COJEPKATh JIEMEHTBI PA3IMUHbIX THIIOB.
DJIEMEHTBl CTPYKTYpbl Ha3bIBalOTCS MOMAMHU. ONHcaHUEe MOJEed U UX THUIIOB COJEPKHUTCS B
CTpyKTypHOM 11aboHe. Onucanue CTPYKTYpHOTO MIa0JI0OHA BRITJIAIUT CIETYIONIM 00pa3oM:
struct ums cTpykTypbI {
tunl unentudukaropl;
TUI2 WACHTHPUKATOPZ;
tun3 uaeHTudukarop3; };
Hanpumep, onucanue cTpyKTypHOTo 1a0I0Ha /il ONIMCAHUS KHUTH:

struct book{
char title[40];
char author[30];
int page, year;
j

Onucanue CTPYKTYPHOTO I1abjioHa co31aeT HOBbIM THI. Ilocie ero onpeaeseHuss MOKHO CMEJIOo
OOBSBIIATH IEPEMEHHBIE BHOBB CO3JAHHOTO THUIA. [IpaBuiia 0OBSIBICHUS CTPYKTYPHOU TIEPEMEHHOM aHa-
JIOTUYHBI MPaBUIaM OOBSABICHUS OOBIYHOW MEPEMEHHOM, T.€. YKa3bIBACTCS MMs THIIA, 32 KOTOPBIM Clie-
JYIOT HMEHA IIEPEMEHHBIX, Pa3/IENIIEMbIE 3alITHIMH.

Harpumep,
book library; // onucanue CTpyKTypHO# nepemennou libry Tuna book
book libl, lib2,*ptb; //onucanne AByX CTPYKTYPHBIX EPEMEHHBIX M yKa3aTes
book library[100];  //o0wsiBaeH maccuB u3 10 anementoB tumna book

Teneps kakaas U3 0OBABICHHBIX MTEPEMEHHBIX nMeeT mouist title, author u value.

st oOpateHus K Moo UCIOJIb3yeTCs ornepalius Bioopa, o0o3HavaeMas Toukoi. Hampumep,

library.page=486;

strcpy (library.author, “ITymkun’);

MOKHO COBMEIIAaTh B OJHOM OOBSIBICHHU OMPEICICHHE CTPYKTYPHOTO MIabI0Ha U CTPYKTYPHOM

IIEPEMEHHOM.
struct complex {
int Re, Im;
} 21, z2;

OObsiBrIeHBI TepeMeHHble Z1 u 22 Tuma complex.

WMmst cTpyKTypHOTro 1mabjioHa B MOXKHO B 3TOM CIIydae HE YKa3bIBaTh.

Kak u mo0yto qpyryio nepeMeHHylo, CTpYKTYPHYIO IEPEMEHHYIO MOKHO HHUIIUAIU3UPOBATh IPU
o0bsiBIIeHNH. Tor/1a 3HaYeHUs ee MoJIel NepeunucisitoTes B QUIypHBIX CKOOKaX B MOPSAIKE X ONUCAHUS B
mabJioHe, Yepes 3amnsTyro.

struct book libry = {“ITpocto u sicio o Borland C++”, “bpyno ba6>”, 400, 2006},
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[Tpy mHUIMAIM3aMKd MaccuBa CTPYKTYp CJEIyeT 3aKIo4yaTh B (PUTYpHBIE CKOOKHM KaKIbId diie-
MEHT MacCHBa.

I[JISI MNEPEMCHHBIX OJHOI'O W TOI'O KC CTPYKTYPHOI'O THIIA OIMPCACIICHA OIICpalusa IMpUuCBanBaHUI.
ITpu ee ncnoab30BaHUU MPOUCXOAUT IOTEMEHTHOE KOITMPOBAHMUE.

IIpumep nporpaMmsl.

Co31aTh CTPYKTYpHBIH IIA0JOH, XpaHALMHA CBEIEHUS O HEKOTOPOM uesloBeKe: (paMuiuio, 1o,
Bo3pact. Co3aTh MacCuB, CoAEpKalIMii cBefeHus o 15 moaax. BeiOpars 3 criucka paMuiIum My »X4uH B
Bo3pacte oT 20 10 35 ner, npudyeM ux paMuiIns JOJKHA HAUUHATHCS C BBEAEHHON C KJIaBUATYpPbI OYKBBI.

#include <iostream.h>

int main( )
{const int n=15;
struct man { [loncanue cTPyKTYypHOTO I1abIoHa

char family[20];

char sex;

int age;

h

man people [n]; //MaccUB CTPYKTYPHBIX IEPEMEHHBIX

inti; char symbol,
for (i1=0;i<n;i++)
{cout<< “BBeauTe pamuauio: ” ;
cin>> peole[i].family;
cout<< “BBeAUTE BO3PACT: ~;
cin>> peole[i].age;
CoUt<< “BBeAMTE MOJ: M — MYKCKOW WJIU K — KEHCKUM: ;
cin>> peole[i].sex;

COUt<< “ BeuTe NEPBYIO OYKBY hammnmu: ”;
cin << symbol;
for (1=0; i <n;i++)
{if ( peole[i].family[0]= = symbol)
if (peole[i].sex == ‘M’)
if ( peole[i].age > 19)&&( peole[i].age < 36)
cout<< peole[i].family <<endl;

TexcroBble u OMHApHBIE (aiiib

Bo Bcex nmpuMepax pacCMOTPEHHBIX paHee NPEATONArajoch, 4YTO BBOJ B POrpaMMy OCYIIECTBIIS-
€TCs C KJIaBUATYPBI, @ BBIBOJ HANPABIIAECTCS HA SKPaH MOHUTOPA.

B cnydasx ucnonp3oBaHus 00J7bIIOT0 00bEMa BBOAMMBIX M BBIBOJUMBIX JaHHBIX HCIOJIB3YIOT
Gainbl.

daiioM Ha3bIBaeTCsl UMEHOBAaHHAs 00J1aCTh BHELIHEH MaMsTH, B KOTOPOH COJIEPIKUTCSI HEKOTOpast
uHpopmanysa. XpaHeHue nHpopmanuu B ¢aiie no3BOJIIET HE BBOAUTH 3aHOBO JaHHBIE MPU OBTOPHOM
3aIlycKe MporpaMMbl, a TaKKe MPOCMaTpUBaTh JaHHBIE CKOJIBKO yrogHo pa3. Conxepxkumoe ¢aitia MoxeT
OBITH IPOCTO MPOCMOTPEHO Ha IKPAHE WJIM HalleyaTaHO Ha MPUHTEpE.

A3k C++ mo3BossgeT paboTath ¢ (aiinamMyu HECKOIBKUMHU CIIOCOOAMH.

[lepBrIii U3 npeayiaraeMbIx crnoco0oB npuMeHscs B s3bike C u noanepxkusaercs B C++. A3pik C
BbIJIENAET 2 BUa (ailyioB: TEKCTOBBIE M JBOUYHBIE (OMHapHbIe). TekcTOBBIM cunTaercs ¢ailsl, B KOTOpoM
nHpopmanus 3anoMuHaeTcsi B Buae cumMBoiioB koga ASCII (wm ananormaHom). OH oTiIU4aeTcst OT Ou-
HapHOro (aiisia, KOTOPbI OOBIYHO MCMOIB3YeTCs AJS 3allOMMHAHUS KOJOB MAIIMHHOTO s3bIKa. Takum
00pa3oM, CoAEp)KUMOE TEKCTOBOIO (hailyia MOKHO MPOCMOTPETh U U3MEHUTH B JTFOOOM TEKCTOBOM pEJlaK-
tope. [yt ureHust OuHapHoro ¢aiina HeoOXoMMa crienranbHas IporpaMMa.
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Jlnst paGoThI ¢ JIIOOBIM BHIOM (haiia ONMMCHIBAGM yKa3arellb Ha nepeMeHHyto tuma file (nHorma
WCIIONB3YIOT TEPMUH (aiioBas IepeMeHHas ):

file *in;

OtkpeiTre (daiiaa mporcxoaut ¢ moMoinsio Gyakuuu fopen( ). JlanHoi (QyHKIHEH YIpaBsSiOT
TP OCHOBHBIX ITapaMeTpa.

Nwms ¢aiina, KOTOPBIH cleayeT OTKPBITh, SIBISETCS MEPBLIM apTyMEHTOM.

Bropoii aprymeHT, yka3bIBalOIUil peKUM UCIOIb30BaHus (haiiina, MOKET PUHUMATh TPU 3HaYe-
HUS: “I” — ¢aia UCToNB3YyeTCs I YTeHHS, Q" — JUIsl IOMOJIHeHHS, “W’ — 11 3anucH (TIpH MPUMEHCHHUH
“I”’ UCTIOJIB3yeTCS CYIECTBYIOIUN (haiin, s ABYX APYTUX, eCiau (ailsl He CYIIeCTBYET, TO OH OYIeT cO3-
JIaH; €CJIM MCTIOJIb3yeTcs “W” JIsl y)Ke CyIIecTBYoIIero daiia, crapas Bepcus ¢aiiia 3aTupaetcs);

Tpetwnii napamerp siBiseTCs yKa3zaTeneM Ha (ails, 1 3TO 3HaueHUe BO3Bpamaercs (yHKIHEeH.

file *in;

in = fopen( “test”, ’r”);

Teneps in siBsieTcst ykazareneM Ha (aili, XpaHsIyics Ha aucke noa umeHem test. C atoro mo-
MeHTa nporpamma Oyjer paboraTh ¢ ¢aiiiiom uepes in, a He o umenn test. Ecim fopen( ) e cnocoOHa
OTKPBITH TpeOyeMblii (haiii, To oHa Bo3BpaimaeT 3HaucHre 'NULL’ (ompenenennoe B daiine stdio.h kax
0).

PexoMenyercsi MCIonb30BaTh MPOBEPATH CYIECTBOBaHMUE (ailyl mepea ero OTKPhITHEM, HAIpH-
Mep, CTPOKOM BHJ1a

if ((in =fopen( “test”, ”r”)) !=NULL)

Ecnu ¢aiin co3naTh HEBO3MOXKHO, TO yKazarento IN npucBauBaetcs 3Hauenne NULL, u ycnoBue
CTaHOBUTCS JIOKHBIM. B 3TOM cilydae HY»HO BBIBECTH Ha SKpaH HpPeayNpekaroliee cooOleHue u 3a-
BEPIIUTH IIPOTPaAMMY.

3akpbITh ¢aii npoiie. s 3Toro ucnonas3yor Gyakmuuto fclose( ), koropas UMeeT TONBKO OHH
apryMeHT — yKa3aTelb Ha (hail.

fclose(in);

BBoa TekcToBoro (haiina ocyiecTriseTcst ¢ moMoinbsio ¢pyukuuid getc( ) wim getch( ), padoraro-
IIUX C OJTHUM CUMBOJIOM. Paznuume 3Tux QyHKIMIA B TOM, 4TO NepBas paboOTaeT C LENbIM TUIIOM, a BTO-
pas — ¢ Tuniom char. ®ynkimu putc( ) u putch( ), COOTBETCTBEHHO 3aMMCBHIBAIOT OJUH CUMBOJ. [IpoTo-
THUIBI 3TH QYHKIIUH coaepkaTcs B 3arojoBouHoM daiite stdio.h.

//TIporpaMma meyaraet cojepumoe ¢aiia Ha SKpaH U OMPeAeaeT KOJIUIECTBO TOUCK

#include < stdio.h >

int main( )

{

file *in; // onucanme ykasarens Ha (aiin
char ch, point=*.’;
int count=0;
if ( (in = fopen( “test”, “rt”)) != NULL )
{ while ((ch = getch(in) ) = EOF) // noxyuaet cuMBOI 13 in
{ putch(ch, stdout); //moceinaeT Ha Stdout (cTaHaapTHBINA BHIBOJ - SKpaH)

if (ch = = point) count++;

fclose(in);

else printf(“daiin ne oTkpbIBaeTCs /N°);

[Ipu pabote ¢ ¢aitioM HCIONb3yIOTCS MOHATHS Havano U KoHel ¢aiia. Koraa gaitn oTkpeiBaeT-
csl, cucTeMa rnomeniaer (paiaoBblid ykazarenb Ha Hadano ¢ailia — ero nepBblid aneMeHT. [Ipu uTeHnn nH-
dbopMaluu B CUCTEMY IEpeAaeTcs MEPBbI AJIEMEHT, U MPOUCXOAUT CABHUI yKa3aTels Ha CIeAYIoIui
aneMeHT. Takum oOpazom, paboTa ¢ (aifioM MOXoaUT Ha paboTy C MAaCCHBOM, pa3Mep KOTOPOro 3apaHee
HE W3BECTEH. YKazarelb MepeMeIaeTcs 10 TeX Top, Moka He OymeT AocTUrHyT Kouen (aitna. Konerr
¢aiina momeyaercst koucrantod EOF (End of File), koropast aBTomMaTiuecku popMupyercst Ipu 3aKkpbi-
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tuu (aitna, mocie 3anucu B Hero uHGopmanuu. JlaHHas KoHcTaHTa Bo3Bpamaercs ynkuueit feof( ) B
ciydae TOCTHKeHHs1 KoHIa (aitma. Ee mapamerpom ciyXuT ykazaTtenb Ha ¢aiin. CiemoBaTenbHO, 3a/1a-
HUE UKJIa YTeHHUs 10 KOHIA (aiiiaa MOKeT OBITh 3aIIMCAHO KaK:
while ( !'feof(iin)) { ... }
Jlns ykazanusi, 4To (ailyl OTKPHIT B ABOMYHOM PEKUME HEOOX0IUMO 100aBUTh OykBy b BO BTO-
poii apryment ¢pyukuuu fopen() (st TekcToBoro mobasisercs t, HO 3T0 He SIBISETCS 00s3aTeIbHbBIM).
Jnist paboThl ¢ OMHAPHBIMU (aiiylaMH CyIIeCTBYET psit PyHKIIUA: fread ( buffer,
size, count,stream ) cogepxut 4 aprymenta. JlanHass QyHKIUS YuTaeT COUNt 3J€MEHTOB JUIMHBI SiZ€ W3
BX0JiHOTO ToToKa ( (aiina ) stream ( FILE * stream ) u momemraer B 3ananubiii Maccus buffer. I[Tpu stom
3Ha4YCHUE yKazarelns (ailiia yBeJIMUUBACTCS Ha YMCIIO JCHCTBUTEIILHO MTPOYUTAHHBIX OANTOB.
fwrite () mo3BosseT 3anMCHIBaTh B (aiiJl U UMEET TaKUE Ke apryMeHThl. OYHKIMS JOMUCHIBACT
count 3amuceii o Size 6aiToB KaxAbIi U3 obnactu buffer B BpixomHo# moTok Stream.
fseek (stream, offset, origin) mepemeraer BHyTpeHHUI yka3arenb (aiiia, CBSI3aHHBIH C TOTOKOM
stream, Ha HOBOE MeCTO B (aiijie, KOTOPOE BBIUKCISIETCS 110 cMerieHuto Offset n ykasaHuio HarpaBiIeHUs
orcuera 0rigin. [Tocie ucrnonszoBanus fseek( ) ciemyromas onepanus BBoa/BbIBO/IA C YKa3aHHBIM I1OTO-
KOM Stream OyneT BBINOJIHEHA, HAYWHAS ¢ TOW TO3MIIMHU, Ha KOTOPYIO MPOU3BEICHO MepeMenieHne. Ap-
rymenT Offset nomken ObITh T lONQG, @ Origin MOXKET MPUHUMATH 3HAUYCHHUE OJTHOM M3 CICIYIOIINX IIe-
JIOYMCIICHHBIX KOHCTAHT:
SEEK_SET (3nauenue 0) — Hagaino daiina,
SEEK_CUR (3nauenue 1) — TekyIas no3uuus ykasarens (aiina,
SEEK_END (3nauenue 2) — koHel (aiina.
®ynknus fseek( ) Bo3Bpaiaer menoe 3HaYCHHE.
@OyHKIUS TO3BOJSAET MOJTYYUTh TEKYIIYIO MO3MIMIO yKazaTelns (aiiia, CBI3aHHOTO C IMOTOKOM
stream. ITo3uius 3aaeTcst Kak CMEIIEHUE OTHOCUTEIBHO Havalia Qaiia.
3anuch U yTeHus (aiina oCyLIeCTBISIETCA OJIEMEHTHO. DJIEMEHTOM (ailia MOKeT ObITh CUMBOII,
WM TIeJI0€ YHCII0, HITH JIAXKe CTPYKTYPHAs TICPEMCHHASI.
Eciu TekcToBBIN (haiisi MOXKHO CO3/aTh C IIOMOIIBIO TEKCTOBOTO peaakTopa, Hanpumep WordPad
i cpensl Borland C++, To GuHapHbIii (aiiia Hy)KHO co3/1aBaTh IporpaMMHO. Tak 11 XpaHeHHUs KOOp-
JMHAT TOYEK Ha INIOCKOCTH MOKHO CO3/1aTh (Daiiyl CIeIyIomuM 00pa3om:
#include<stdio.h>
#include<stdlib.h>
int main ()
{
struct point //1abIIoH M IepeMeHHast ISl XpaHeHUsT KOOPAWHATEI
{ intx,y;
}z;
FILE *f;
f = fopen( “point .bbb”, ”wb”);
randomize( );
int k=1,
while (k)  { printf (“3axats koopaunate! Touku? Ecnu na - 1, unade 0 \n”);
z. x=random(100) — 50;
z.y = random(100) — 50;
fwrite (&z, sizeof(point), 1, f);
¥
fclose(f);
¥
Takum 00pa3om, Ha MCKE B TEKYIIEH JUPEKTOpUH co3naH (daitn ¢ mmenem point.bbb, u temeps
oOpalaThIBaTh XpaHsIuecs B HeM JAaHHbIE. TpedyeTcss OTMETUTh, UTO B OTJIMYME OT MacCHBa MpH paboTte
¢ (aiiloM HY)XKHO MOMHHTb, YTO KOJIMYECTBO 3JIEMEHTOB (paiina HemsBecTHO. Hampumep, B 3amaHHOM
(baiinie onpenenuM KOOPAMHAT ToYeK, NMPUHAMIEKAIMX MPAMO, 3amanHOl ypasHeHuem Y =KX+D.

3nauenns xouctant K,D 3amarorcs ¢ knaBuarypsr.
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#include <stdio.h>
int main ()
t
struct point
{ intx,y;
}z;
int k, b, count=0;
printf (“Beeaure napameTpsl ypaBHCHHS);
scanf (“%d %d 7, &Kk, &b);
FILE *f;
f = fopen( “point .bbb” ,’rb”);
while ( 'feof(f) ) {
fread (&z, sizeof(point), 1, f);
if (zy==k*zx+Db) {count++;
printf (“rouxka (%d, %d) nexur Ha npsAMoi, Z.X, 2.Y);

}
fclose(f);
printf ( “xomudecTBO HaieHHBIX Touek %d, count);
}

OBBEKTHO-OPUEHTUPOBAHHOE ITPOT'PAMMMUPOBAHUE

B ocHOBe 00BbeKTHO-OpHEeHTHPOBaHHOTO porpammupoBanus (OOIT) nexxut unes pa3oueHus 3a-
nadd Ha rpynmny o0bekToB. OOBEKTHI cofepkar B ce0e JaHHbIE M MOAIPOrpaMMBbl sl X 00pabOTKH.
JlaHHBIE ¥ CTaHIAPTHBIC MOANPOrPaMMBbI, 0OpabaThIBalONINe AaHHBIC, OOBETUHSIIOTCS B OIMH OJIOK
(THI), Ha3BIBACMBIN KIACCOM.

Tpu KITFOUEBBIX MPUHIINAIIA OIPEACISIOT 00bEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE:

- MHKanCyJIsIus;

- HaclleJI0BAHUE;

- moymMophu3M.

Unxancynayus (COkpbITHE HHPOPMAIIUN) — ONIPEICTICHUE TTOIH30BaTEIEM HOBBIX THIIOB JaHHBIX.
Kax/iplif Takol THUIT COAEPKUT ONpeseseHne Habopa 3HaUeHUH U Oneparuii, KoTopble MOT'YT OBITh BBI-
TIOJTHEHBI HAJl ATUMU 3HAYCHHUSMH, U 00pa3yeT TaK Ha3bIBAEMbIi aOCTPaKTHBIA THIT JaHHBIX. [Ipn sTOM
HUKaKue apyrue QyHKIMHU, Kpome Habopa OomnpesesieHHbIX B Klacce oIepalyii, He TOJKHbBl UMETh J10C-
Tyla K 3HA4eHUsIM 3TOro Tuna. B s3pike C++ MHKANCyNSIUs JaHHBIX PeaTn3yeTcs ¢ TIOMOIIBI0 MeXa-
HU3Ma KiaccoB. [lepeMeHHbIe kilacca SBISIIOTCS 00BEKTaMU, U3 KOTOPBIX CTPOUTCS MTPOrpamMma.

Hacneoosanue — MexaHu3M, MO3BOJISIOIIUN CTPOUTh UEPAPXUIO TUIIOB. DTO MPEANOIaraeT OIl-
penenenue 6a30BOro TUMa (WM MPApOAMTEINs), @ 3aT€M HCIOJb30BAHUE HTOrO TUMHA JJIS MOCTPOEHUs
MIPOM3BOJIHBIX THUIOB (OTOMKOB). [IprueM Kaxablii TPOU3BOAHBIN THUII HAacJIEAyeT BCe CBOMCTBA 0a3o-
BOT'0 THIIA, BKJIIOYasl KaK JIaHHbIE, TaK 1 Habop omnepauuit (pyHkiun). HoBble TUIIBI JaHHBIX MOTYT TaK-
K€ UMETh CBOM JOIOJHHUTENIbHBIE CBOMCTBA. TakuMm oOpa3oMm, OHM HE TyOJIUPYIOT CBOIMCTBA 0a30BOTO
KJ1acca, a TOJIbKO UMEIOT BO3MOXKHOCTb UX UCIIOJIb30BaTh.

Tonumopguszm B IEPEBOJIE C TPEUECKOTO 03HAYAET «MHOTO (hOPM», 3aKITFOYAETCS B 0003HAYCHUH
o01ero eicTBusl OTHUM UMEHeM ((pyHKIHME ), KOTOpoe UCTIONb3YyeTcs BO Beel nepapxuu Tunos. Kax-
IIBIH THIT B TOW MEPAPXUM peaTu3yeT 3TO ACHCTBUE CBOUM COOCTBEHHBIM, IPUTOIHBIM JIJISI HETO CITOCO-
6oMm. B s3p1ke C++ nomumopdusm uMeet a8e GOpMbI:

- meperpyska omnepanui U QyHKIHH,

- HCHOJb30BAHUE BUPTYAIbHBIX (YHKINH.

IMonaTHne «KJ1ace»

Krnacc sBisieTcst THIIOM JTaHHBIX, OMpEAeIIeMbIM Mojb3oBareneM. OH MpeacTaBisieT co00i Mo-
JIellb peaIbHOTO 00BEKTa B BUJIC TAHHBIX U (PyHKUUN i paboThl ¢ HUMH. Kitace ecTh pacuupenue mo-
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HATHE CTPYKTYPHI si3bika C++. Kax bl mpeacTaBuTeNb Kilacca Ha3bIBAETCS OOBEKTOM.

OO0benuHEeHNE NaHHBIX U (QYHKIHKN, KOTOpPhIE 00paldaThIBAIOT OOBEKT OMPENEICHHOTO THUIIA, B
OAHOM OIIMCaHHWHN HA3bIBACTCA HHKaHCYHﬁHHeﬁ.

JlanHble Kjlacca Ha3bIBAIOTCS MOJIIMU UM JaHHBIMU-4JIeHaMH Kiacca. OyHKIIMHU Klacca — METO-
aaMy Wi QyHKIUSAMHU-4wieHaMH Kiacca. [1ons 1 MeToabl Ha3bIBaIOTCA dJIeMeHTaMH kiacca. OnucaHue
KJIacca BBITJIAIUT MPUMEPHO TaK:

class <ums> {

private:

< OIIUCAHUE CKPBITHIX DIIEMEHTOB>

public:

< OIIUCAHUE NOCTYIHBIX JJIEMEHTOB>

protected:

< OIIMCAHME 3aIUINEHHBIX DJIEMEHTOB>

h

OnucaHuio 3J€MEHTOB MPEIIECTBYIOT KIIIOUEBBIE CIIOBA, SBIISIOUINECS CIeNU(UKATOPaMHU J10C-
Tyma: private (3akpbIThiii), public(oTKpbITHI) 1 protected (3amuineHHbIR).

OTkpeITHIE 211eMeHTHI (Public) qocTymHBI cCHapyXH Kinacca. OHM, Kak IIPaBHIIO, OTBEYAIOT 32
BHEUTHUI UHTepdeiic Kinacca U SBISIOTCS METOAaMH Kiiacca.

3aKkpheIThIC AJIEMEHTHI (Private) mpeaHa3Ha4YeHbl TOJIBKO JUIsi BHYTPEHHETO WCIIOJIh30BAaHUS B
knacce. Kak npaBuio, OHM SIBISIFOTCS MOJISIMH. 3aKPBIThIE AJIEMEHTHI IOCTYITHBI TOJIBKO METOIaM KJjlacca,
B COCTaB KOTOPOTO OHH BXOIST.

BaruiieHHbie 3eMeHThI (protected) 1oCTymHBI U1 METOI0B JaHHOTO KJTacca U KJIacCOB, MPOU3-
BOIHBIX OT HETO.

[Tpu cozmanuM Ki1acca MPOrpaMMHUCT CAMOCTOSITENILHO pellaeT, Kakue U3 YJIeHOB Kiacca OyayT
O6HI€Z[OCTYHHI)IMI/I, a KaKUC 3aKPBITHIMU. OIIHaKO OOJBIINHCTBO KJIAaCCOB MMEET TUIIUYHYIO CXEMY: 3a-
KpBITas YaCTh COJACPXKUT JaHHbIE (TI0Js), a OTKPBITAs — PYHKIMH A7 pabOThI C ITUMH JTAHHBIMU (METO-
JTBI).

B kimacce MOTyT mpHCYTCTBOBaTh MHOTOYHCIICHHBIE OTKPBHITHIE U 3aKPBIThIE CEKIIUU CKOJIBKO
YrOJIHO pa3 M B TPOU3BOIHOM IMOPSIIKE.

CrneuuduxaTtop nocTyna He SBISETCS 00s13aTENbHBIM, U €CIIM OH HEe MPUCYTCTBYET, IO yMOJI4a-
HUIO DJIEMEHTHI KJIacca CTAHOBSITCS 3aKPBITHIMH.

PaccmoTpum kimace, CO3aHHBIN sl XpaHEHUs JaThl U BpEMEHHU.

class TTime {

private:
int year, month, day, hour, minute;
public:
void Dispay( );
void SetTime(int d, int m, inty, int hr, int min);

h

B paccmoTtpeHHOM TipuMepe Kiacc TTIMe uMeeT ceMb 3JEMEHTOB Kilacca: ISITh MmoJiei — year,
math, day, hour, minute u 18a Mmetona kimacca - Dispay( ) u SetTime().

Metons! k1acca 00baBIEHBI TIpoTOoTUTIAMU (QYHKIUH. [IpennonoxxuTeabHo, OHU BBITIOTHSIOT Ka-
KHe-TO AeicTBUs Haj noisiMu. Mx Tena OyayT onucansl mo3aHee. Toraa uX ONUCAaHUIO JTOJKHBI 00s13a-
TEJIBHO MPE/IIECTBOBATh UM Kjlacca U OIepalys pa3pelieHust BUAUMOCTH ( :: ), cooOIaroas o npu-
HAJJIEKHOCTU METOa KJIaccy.

I/l Onpenenenne MeToI0B

void TTime::SetTime(int d, int m, inty, int hr, int min) {

day =d;
month = m;
year =y,
minute = min;
hour = hr;
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¥

void TTime::Display() {

char s[40];

cout<< "Jlara:’<< day<<” .’<<month<<”.”<year<<” Bpems: “<< hour<<”:

‘<<minute<<endl;

¥

Teno mMeToga MOXKET TakXKe COAEPKaThCsl BHYTPHU OIpeneieHus Kiacca. B 3ToM ciydae meton
SIBJISIETCSl BCTpoeHHOH (inline) GyHKIueH.

PaccMoTpenHBIii TpUMep OKa3bIBACT MPUMEHEHHE HEBCTPOSHHBIX METO/IOB.

MOXHO ONpeAeTuTh BCTPOCHHYIO (YHKIMIO-3JIEMEHT M BHE Tella KJlacca, YKa3aB B 3aroJIOBKE
oTpesieNieHus KIF4YeBoe CIIOBO inline.

OOBeKT KJlacca - 3TO MePEMEHHAs TUIIA «KJ1acc». MOXKHO OOBSBISITH CKOJIBKO YTOJHO 0OBEKTOB
KJlacca, MPUYEeM CHUHTAKCUC MX OOBSBICHHS aHAJIOTHYEH OOBSBICHHUIO IMEPEMEHHON JIFOOOTO APYroro
THUTIA.

[class] <upeHTH(UKATOP KiIacca™> <uAEeHTU(DUKATOP IIEPEMEHHOI™>;

MoxHO TniepesiaBaTh 0OBEKTHI B KAYeCTBE AapaMeTPOB (DYHKIIMK WMIIM BO3BpAIaTh MX KaK 3HaYe-
HUe QYHKINH; OOBSIBIATH MAaCCUBBI, COCTOAIINE U3 00BEKTOB Kilacca.

BoJIbIIIMHCTBO BCTPOSHHBIX ONEPAIMii HE MOTYT MPUMEHSATHCS K KiaccaM. Henb3s UCIosib30BaTh
OTIepAITUIO CIIOKCHHS ISl ABYX OOBEKTOB, HIIM OTIEPATOp = = JJIsl UX cpaBHeHUs. Ho Bce 3Th omepanuu
MPUMEHUMBI IS TToJIeH KimaccoB. [Ijis caMuX OOBEKTOB CIPaBE/IIMBBI CIICIYIONINE BCTPOCHHBIC ONepa-
MU BBIOOP 3JieMeHTa (.), MpucBaMBaHue (=), moiyueHue aapeca (&), KocBeHHas aapecanus (*), u ome-
pauus ->.

Joctym k aneMeHTaM 00beKTa aHAJIOTHYCH JIOCTYITY K TOJISM CTPYKTYPBI. [lJIsT 3TOTO HCIOJIB3Y-
IOTCSI OTIepaliK ToukKa (BBIOOpA) MpH OOpallleHHH K JIEMEHTY 4Yepe3 UM 00beKTa M Olepanus -> Ipu
oOpareHuu yepes ykazarenb. OOpaiieHue TakuM CIIocCOOOM BO3MOXKHO TOJBKO K 3JIEMEHTAM CO CITCIH-
¢dukaropom nocryma public. [ToayuuTh WM U3MEHUTH 3HAYEHHSI 3aKPBITHIX dJeMeHTOB ( private) mox-
HO TOJIBKO Yepe3 00paleHrne K COOTBETCTBYIOIIMM METOAaM Kilacca.

Hcnonp30oBanue METOI0B Kiiacca T TiMe BO3MOXKHO B GyHKIHH MaiN( ) ClieayronM o0pa3oMm.

int main ()
{
TTime day; //oobsiBneHne o0bekTa day kimacca TTime
day.SetTime( 24, 2, 1996, 4, 20); // Be13oB metoaa SetTime mis o6bexTa day
day.Display( ); // Bb130B MeTo1a Display mnst oobexra day
I3

MGTO)II)I Kj1acCa MOTYT BBI3BIBATH APYTUC (1)YHKHI/II/I-3J'ICMGHTI>I TOr0 X€ Kjacca, UCIOJIb3ys UM
(bYHKHHH. OOBIYHO (bYHKHHH nim (I)YHKI_[I/II/I'BJ'IGMCHTLI APYrux KJIAaCCOB MOI'YT BbI3bIBATH 3JICMCHTLI
Kj1acCa ¢ MOMOIIbBIO onepaunﬁ .1 ->, IMPUMCHACMBIX MPCACTABUTCIIIO WJIM YKAa3aTCIIIO Ha MPEACTABUTCIIb
KJ1acca.

KoncTpykropsl

s3Ik C++ uMeeT ABe BCTPOCHHBIX OCOOCHHOCTH TIPH paboTe ¢ KiaccaMu — KOHCTPYKTOPHI U Je-
CTPYKTOPBI — MIOMOTaloIMe He 3a0bIBaTh PO MHUIUAIU3ALUI0 00BEKTOB U PO OYMCTKY MaMSTH IMOCTe
3aBepuIeHHs paboThl ¢ HUMHU. Vcrnonap3oBaHNEe KOHCTPYKTOPOB U JIECTPYKTOPOB HEOOXOAUMO BO M30€xkKa-
HUE MaCChl JI0CaIHBIX OIINOOK.

KoncTpykTop — ¢hyHKIUS, aBTOMATUYECKU BbI3bIBaeMasi IpH CO3/1aHUU 00BbEeKTa (MHUIMATU3ALNUN
KJjiacca).

BHyTpb KOHCTPYKTOpPOB MOTYT OBITh MOMEIIEHBI MPOLENYypbl MHUIMAIU3ALUUU I yCTaHOBKHU
HEOOXO/MMBIX 3HAUEHHH MOJIeH 710 UCTONb30BaHUS 00bEKTa. B 0HOM Kilacce MOXKHO OOBSBIATH Cpaszy
HECKOJIbKO KOHCTPYKTOPOB. JTO TpeOyeTcs Isl MHUIIMATU3aluu 00BEKTOB Pa3IMYHBIMU CIIOCO0aMHU.

KoHcTpykTOp sIBIsIETCS METOJOM KJjlacca M HOCUT Toke MMs. OH BBI3BIBAE€TCS aBTOMAaTUYECKH
KOMITWJISITOPOM IIPU CO3JaHUM KaXkJIOTO MpeACTaBUTENS Kiacca.

Eciin KOHCTPYKTOp B IpOrpaMMeE HE ONpPENENIECH, TO KOMIMIATOP aBTOMAaTHYECKH TI'€HEPUPYET
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KOHCTPYKTOp 0e3 mapaMeTpoB, Ha3bIBAEMBI KOHCTPYKTOP YMOIYAHUIO.
PaccmoTpum mipuMep kiacca ¢ HECKOJIbKMMU KOHCTPYKTOpPaMH.
enum color {white, black, auburn, spotted};
class kitten {
int age;
color skin;
char *name;
public:
kitten (int a=1); [[00BsIBIICH KOHCTPYKTOP MO YMOJTYAHUIO
kitten ( color sk);
kitten (char *nam);
Y
kitten :: kitten (int a) // omrcaHus KOHCTPYKTOPOB
{ age=a; skin=black; name=0;}

kitten :: kitten ( color sk)
{ switch (sk) {
case black :  age=10; skin=black; strcpy (name, “uepubiir” ); break;
case white :  age=2; skin=white; strcpy (name, “cHexok” ); break;
case auburn : age=3; skin=auburn; strcpy (name, “psikuk’ ); break;
case spotted : age=5; skin=spotted; strcpy (name, “”); break;
}
}
h
[Tpy UCMONB30BaHUKM HECKOJBKHX KOHCTPYKTOPOB B OJHOM Kjacce HEOOXOIUMO MOMHHUTH, YTO
OHHU JIOJDKHBI OTJIMYAThCs HAOOpoM mapameTpoB. Kakaplii U3 HHUX JOJDKEH MMETh YHUKAJIbHBIH HaOOp
napaMeTpOB, UHBIMH CJIOBaMH, YHUKAJIbHYIO CHTHATYpy. KpoMe Toro, eciiu ornpeeieHue KOHCTPYKTOpa
COJEPYKHUT CIMCOK WHUIIMATH3AIMU JIEMEHTOB, TO CITUICOK MOYET ONPEACIATHCS OT 3aroJIOBKa OIpe/elie-
HUs QYHKIUH BOETOYHEM. B 3TOM cilydae mosist MepeyrcisioTcs yepe3 3ansaTyro. [ kaxaoro mojs B
CKOOKax YKa3bIBaeTCs MHHIMAIM3HUPYIONICEe 3HAYCHUE, KOTOPOE MOXET ObITh BBIpaXKEHUEM. be3 aToro
crioco6a He 000MTHCHh TPU MHULMATIU3ALUN T0JI€-KOHCTAHT, MOJIEH-CChIIIOK, MoelH-00beKkToB. [Ipumep
WCTIOJIb30BAHUS HHUITUAIIN3AIUH TTOJIEH B KOHCTPYKTOPE.
kitten :: kitten ( color c) : age(1), skin(c), name(0) { };

JecTpykTop
JlecTtpyKkTop sIBIIsleTCsl JOTIOJIHEHHEM KOHCTpyKTopa. [lo 3aBepiieHuto paboThl ¢ 0OBEKTOM aBTO-

MaTUYECKH BBI3bIBAETCS (DYHKIIHS, Ha3bIBaeMas JECTPYKTOPOM.

OH TakXe HOCUT UMs KJlacca, HO eMy IpeIIecTBYeT npeguKc-Tuiabaa (~). JecTpykTop BbI3bIBa-
€TCsl BCSIKUN pa3, KOorja YHUUTOXKAeTCs Mpe/CTaBUuTeNb Kiacca. [t 1ecTpykTopa BBIOJIHAIOTCS TE K€
IpaBUiIa, 4TO U AJISE KOHCTPYKTOPA.

IIpumep npocTeiniero AecTpykropa:

# include <iostream.h>

class Pair{
int first, second, Il monst
public:
Pair (int one, int two): first(one), second (two) /[koHCTpYKTOP

{cout<< " oOwekT cozman << endl;}
~Pair () { cout <<" oobekt ymanen "<<endl;}  //mecrpykrop
void out () { cout<< first<< " << second; }

}

int main() {

Pair num(2,3); num. out();
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Pair num(4,5); num. out() }

Yka3zaredb this

Wunorna BHyTpu MeToAa TpeOyeTcsi 0OpaTUThCS K yKa3aTelnio Ha 0ObEKT. ITO MOKHO CAENaTh ye-
pe3 kimoueBoe cioBo this. ¥V kaxmoro oobekra ykaszarens this coit. OH conepkut B cede anpec 00beKTa,
M0JIEM KOTOPOTO OH SIBJISIETCS.

Vkaszarenb thiS Ha3piBalOT HesIBHBIM yka3zaresieM. OH aBTOMATHYECKH CO3/1aeTCs KOMIMIISTOPOM.
Torma kaxaplii 0OBEKT Kjacca MMEET CBOIO KOMUIO MMoyied Kiacca. MeToabl ke Kiacca CyIIeCTBYIOT
TOJIBKO B OJIHOM 3K3EMILIIpE.

[Ipu BbI30BE MeTONa €My IepelaeTcsi HEeSBHBIA apryMEHT, KOTOphI 0003Ha4aeT KOHKPETHBIN
00BbekT Kiacca. HesBHbIN ykazatens thiS MOXKHO HCIIONB30BaTh M SIBHO, KaK U JHO0O0W IPYyrod ykasareib,
11 paboThI C MOJISAMU OOBEKTA.

class Simple{

int a;
public:
Simple();
void Greet( ) { printf(“Hello!\n”); }
b

Simple::Simple() {
this->a=15;
Greet();
(*this).Greet; //oba omeparopa Bbi3bIBalOT GyHKIHIO Greet

h

HacaexoBanue

[IpocToe HacnenoBaHWE OMUCHIBAET POACTBO MEKIY ABYyMsA Kiacca. Knacc, sBistommiicsa mpapo-
JIUTeNeM HasbiBaeTcs 0a30BbIM KitaccoM (poauterem). Kiace, co3gannblii u3 6a30BOro Kiacca Ha3bIBaeT-
Csl IPOU3BOJHBIM KiaccoM (motomMkoMm). [Ipou3BoiHBIN Kiacc HacaeayeT BCe AIEMEHThI 0a30BOro Kiacca
U MOXET 00JIafjaTh HOBBIMH 3JIEMEHTaMU, CBOMCTBEHHBIMHU TOJbKO eMmy. Ha ocHoBe omgHOro 6a3zoBoro
KJIacca MOKHO CO3/1aBaTh MHOTHE Kiacchl. [I[pon3BOIHBIN Ki1acc caM MOXeT ObITh 0a30BbIM. TakuMm cro-
co0OM co37aeTcs uepapxus KjIaccos.

CuHTakcuc MexaHu3Ma HacJe10BaHus:

class <unentudukarop>: [Kir04 goctyna] <uaeHTU(HKATOp OA30BOTO KiIacca™>

{Temno kmacca};

Pa3Huma Mexay MCIONIb30BaHMEM PA3JIMYHBIX KIIOUEH J0CTyNa MpH OOBSABICHUN HaclelO0BaHUA
IIpe/iCTaBjIeHa B TabIuIe:

Kirou nocryna CrierudukaTop Kirou noctyna
B 0a30BOM KJjacce B IPON3BOJHOM KJIaCCC
private private HET
protected private
public private
protected private HET
protected protected
public protected
public private HET
protected protected
public public

Taxum 00pa3om, 3aKpbIThIE JIEMEHTH 0a30BOT0 KJlacca B MMPOM3BOJAHOM Kjlacce HEAOCTYIHBI BHE
3aBUCUMOCTH OT Kiitoya. OOpallieHre K HUM OCYIIECTBIISETCS TOIBKO Yepe3 MEeTOAbI 0a30BOr0 Kiacca.

Onementsl protected mpu HacienOBaHMM C KITFOUOM Private cTaHOBSATCS B MPOM3BOJHOM Kilacce
private, a B OCTaJIbHBIX CIy4asX JOCTYI K HUM HE U3MCHSCTCS.

JIOCTYIl K OTKPBITBIM DJIEMEHTaM IIPU HACJIEIOBAHUM CTAHOBUTCS COOTBETCTBEHHBIM KIIIOUY JI0C-

Tyma.
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VYkazanue xiaroua A0CTyIa H€O6$I3aTeJII:HO, Mo YMOJIYaHUIO JIA KJIACCOB UCIIOJIB3YCTCA KJIHOY JOC-
Tyma private.

HpOI/I3BO[[HBII71 KJIaCC HACJICAYCT U3 0a30BOro Kjacca Iojiad U MCTOJbI, a TAKKC JECCTPYKTOP, HO HC
KOHCTPYKTOPHI U OIICPAlNH IIPUCBANBAHUSI.

B obmem ciydae mpou3BOAHBINA KJIacC HAcleAyeT BCE JaHHbIC U (DYHKIUMH CBOUX MPEAKOB, Ha-

npuMep:
class Base {
private:
int count; // mosne knacca
public:
Base() { count=0; } // onpeneneHue KOHCTPYKTOpa

void SetCount(int n) { count =n; } // onpenenenue Meroaa

int GetCount( ) { return count; }  // onpenencuue MeToaa

H

Ecmu tpebyercs kiacc, UMEIONINI Bce cBoiicTBa Base, HO, JOMONHUTENBHO, 00IaIAI0NIUI CII0-
COOHOCTBIO U3MEHEHUsS 3HaueHUs Moyisi 00bEKTa Ha 33JaHHYIO BEITUYHMHY, MOXXHO OOBSIBUTH IPOU3BO/I-
HBIW KJIacC BUJIA

class TDerived: public Base {

public:

Derived( ):Base(){ };

void ChangeCount(int n) {SetCount( GetCount() +n) };

h

[Topsiiok BBI30Ba KOHCTPYKTOPA B TPOU3BOJHOM KJIACCE OMPEEISAETCS CASAYIOIMMUMH TIPABUIIaAMHU.
Ecnu B KOHCTPYKTOpE MPOU3BOIHOIO KJIacca SBHBIN BbI30B KOHCTPYKTOpa 0a30BOro Kiacca OTCYTCTBYET,
ABTOMATUYECCKU BBI3BIBACTCS KOHCTPYKTOP 0a30BOT0 KiIacca MO YMOJYaHHIO (TO €CTh 0e3 mapamerpoB).
Ecnu xoHCTpyKTOp 6a30BOro Kiacca TpeOyeT yka3aHUsl MapamMeTpoB, OH JOJDKEH ObITh BBI3BAaH SIBHBIM
00pa3oM B KOHCTPYKTOPE MTPOU3BOIHOTO KJIACCa B CIMCKE HMHUIIMATU3AIUH.

Jlis mepapXuu KJ1accoB, COCTOSIIEH M3 HECKOJIbKUX YPOBHEH, KOHCTPYKTOPHI 0Aa30BBIX KIIACCOB
BBI3BIBAIOTCA, HAYHWHAdA C CaMOro BCPXHETO YPOBHA. Ilocie BEIMOIHSIOTCS KOHCTPYKTOPEBI 3JICMCHTOB
KJIACCOB, KOTOPBIE SABISAIOTCS 00bEKTaMHU, B IOPSAKE UX OOBSBICHUS B Kiacce.

B ClIydasx HCCKOJIbKUX 0a30BBIX KJIACCOB UX KOHCTPYKTOPBI BBIZBIBAIOTCA B IOPSAIKE 00BsABIICHU.

Br13oB ¢yHKIIMI 6a30BOro Kiiacca MpearnovTUTeIbHee KOMUPOBaHUs (PparMeHTOB Koja U3 0a3o-
BOTO KJlacca B TIPOU3BOAHBIA. Kpome cokparieHus oObeMa MporpamMMbl, 3TUM JOCTUTACTCS YIPOIIEHUE
ee MOJIU(UKAIUH.

MHoskeCTBEHHOE HAcCJIeJJ0BaHUe

MHOKeCTBEHHOE HACJIEAOBAaHHE ITO3BOJISIET CO3/IaBaTh HOBBIM KJIACC U3 HECKOILKUX Oa30BEIX.
[Tpu 3TOM B 00BSABICHUH MPOU3BOAHOTO KJIacca MOCIe ero MMEHH CIeAyeT MepeunciInTh MMeHa Bcex Oa-
30BBIX KJIACCOB C COOTBETCTBYIOIIMMHU KJIIOYaMU JOCTyIa yepes 3anaryro. Hanpumep:

class D: public A, public B, publicC {... };

Pa3pemaercsa ucnonb3oBarh crienupUKaTOPbl JOCTYNAa B IPOU3BOJIBLHOM MOpsike. MHOXKECTBEH-
HOE HacJeJOBaHUE OTJIMYAETCS OT MPOCTOrO JUIIb TEM, YTO IPOU3BOAHBINA KJIacC HACIEAYET BCE CBOUCT-
Ba BCEX MEPEUYNCIICHHBIX KIJIACCOB.

Takxe Kak U IpH MIPOCTOM HACTIEIOBAHUHU, BO MHOXECTBEHHOM — HEOOXOJUMO HWHHIIMATHU3UPO-
BaTh MEPEMEHHBIC 0a30BBIX KJIACCOB. [[1s1 3TOr0O B KOHCTPYKTOpPE MPOM3BOJHOIO Kiacca HEOOXOIUMO
WHUIUUPOBATH KOHCTPYKTOPBI 0A30BBIX KIACCOB UX MEPEUMCICHUEM IOCIIE ABOCTOUHS Yepe3 3amiaTyIo.

D(O): A(), B(), CO{. . .}

B cnydae koH(pIuKTa UMEH 3JIEMEHTOB 0a30BBIX KJIACCOB CJIENYET HCIOIb30BaTh OMEpaTop pas-
pemeHH;{ BUINMOCTH. TaKI/IM 06pa30M, €ClIn B 6330BBIX Ki1acCcaX €CTb OJHOMMCHHBIC DJICMCHTHI, HpI/I
ATOM MOKET MIPOU30UTH KOH(PIUKT UACHTH(PUKATOPOB, KOTOPBIN YCTpaHsIeTCs:

class A { public : int print();
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h
class B { public : int print();

Y
class C: public A, public B {

b

void main ()

{ C object;

object. A::print();
object. B::print();

¥
Ileperpyska pyHkuuii 1 onepauuii
B sseike C++ momyckaercs HCIOIb30BaHHME IeperpykeHHbIXx GyHkumid. [lox meperpyskoit
¢byHkuuii (He 0053aTENFHO METO/IOB KiIacca) MOHUMAETCsl CO3/IaHHE HECKOJIBKUX MPOTOTHIIOB (DYHKIINH,
MMEIOIIUX 0IMHaKoBOe Msl. KoMIuisiTop pasnuyaer ux no Habopy mapameTpos.
B co3naBaemoM ki1acce MOYKHO M3MEHUThH CBOWCTBA OOJIBIIMHCTBA CTAaHAAPTHBIX OIEPAaTOpPOB, Ta-
KHX Kak +, -, *, /, 3acTaBUB UX pabOTaTh HE TOJBKO C JAHHBIMHU 0a30BBIX TUIIOB, HO U TAKXKe C 00BEKTaMHU.
[leperpyxath sIBHBIM 00pa30M MOKHO OOJIBIIIMHCTBO OTEPALHi, 32 HCKITIOUYECHUEM: . ?: #
# sizeof.
[Teperpy3ka OCYyIIECTBISCTCS C MOMOIIBI0 METOJOB CICIHATLHOrO TUMA ((PYHKIHIA-OnIepanuii).
CuHrakcuc QyHKIIUU-ONIEPALIUN:
<turr> operator <omepanus> (CIUCOK ImapameTpoB) {Teno GpyHKInH }
Hampuwmep,
class angle {
int degree, minites, seconds;
public: angle_value (char *);
int operator > (angle &a) Il meperpy>KeHHbII OrepaTop
{ if (3600*degree + 60*minites + seconds>3600*a.degree + 60*a.minites + a.seconds)
return 1,
else return O;

¥

¥

Ha neperpysky onepaTopoB Hak/IaJbIBAIOTCS CIEAYIOIUE OrPaHUYSHHUS:

- COXpaHSIOTCS KOJMYECTBO apryMEHTOB, MPHOPUTET OIEPaTopa W MOPSIOK TPYIMIHUPOBKH €T0
OIIE€PaH/IOB, CIIOJIb3YEMbIE B CTAH/IAPTHBIX THUIAX JaHHBIX;

- HEBO3MOXXHO M3MEHUTHh CHHTAKCHC OTIepaTopa;

- CMBICI CTaHJAPTHOTO ONepaTopa MPUMEHUTEIbHO K 0a30BBIM KJIaccaM MEpeonpeessaTh Hellb-
3,

- HEBO3MOJXKHO CO03/1aBaTh HOBBIE ONEPATOPHI,

- (pyHKIIMU-OTIEpallUK HE HACIIEAYIOTCS;

- (GYHKIMHU-OMIEpAIMU HE MOTYT OBITh OOBSIBIICHBI Kak Static.

Bupryansnbie pyHkuun

Bupmyanvnasa ¢ynkyus — 310 QyHkmus, kKoTopas onpezaesieHa B 0a30BOM Kiiacce, a B JII0OOM Tpo-
M3BOJHOM OT HETro KJIacce, MOXKET IepeoripeesiaThes. BupTyanbHas QyHKIUS BBI3BIBACTCS TOJIBKO Yepes3
yKazaresb WIN CChUIKY Ha 0a30BbIi Kilacc. OnpeneneHne Toro, Kakoi 3K3eMIUISp BUPTYyaTbHON (YHKIIMH
BBI3BIBACTCSI, OCYILECTBIIAECTCS BO BPEMs BBINOJIHEHHS MPOrpaMMBbl M 3aBUCHUT OT Kjlacca 00beKTa, aape-
CYEeMOTO0 yKa3aTeJleM WJIH CChUIKOM.

Meron onpenensiercs BAPTyalbHBIM 3aJaHUEeM KIII0YeBOro cioBa Virtual B o0bsBiIeHUN QyHKIMH
B 0a30BOM KJiacce.

Hanpuwmep,
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virtual void Set (int x, int y);

[IpaBuna oObsABICHUS BUPTYATbHBIX (DYHKITHI:

Ecnu B 6a30BOM Kjlacce METO/] OTIPEJIeNIeH KaK BUPTYaJbHBIN, TO METO, ONPEICICHHBIN B IPOU3-
BOJHOM KJIacCe C TeM K€ UIMEHEM M HaOOpOM MmapaMeTpoB, aBTOMATUYECKU CTAHOBUTCSI BUPTYalbHbIM, &
C OTJIMYAIOLIMHUCS TapaMETPaMHU - OOBIYHBIM.

BupTtyanbHble METOABI HACIEAYIOTCSA, T.€. IEPEOIPEAETATh UX B MIPOU3BOJIHOM Kilacce TpedyeTcs
TOJIBKO MPH HEOOXOAMMOCTH 33JaHUS PA3THYAIOIINXCS EHCTBHIA.

Ecnu BUpTYyanpHBIM METOA IEpeonpe/iesieH B IPOM3BOAHOM Kilacce, OOBEKTHI 3TOTO KJIacca MOTYT
MOJYYHUTb AOCTYI K METOLy 6a30BOT0 KJIacca ¢ IOMOIIBIO ONEPALUU Pa3pEIIeHUs] BUIUMOCTH.

BupryanbHblii METO HE MOKET ObITh OOBSIBIICH Kak StatiC, HO MOKET OBITh APYKECTBCHHBIM.

Ecnu B xi1acce BBOAUTCS ONMHMCAaHUE BUPTYATbHOTO METOA, OH JOJDKEH OBITh ONpE/eieH XOTs Obl
KaK YMCTO BUPTYaJIbHBIN.

Buptyansnas gyHkius, oObsBieHHas B 6a30BOM Kilacce UEpPapXUU MOPOKICHHS, YaCTO HUKOT/AA
HE UCIOJIb3YETCs Al 00bEKTOB ATOr0 Kjacca, T.€. He UMeeT onpeeneHus. UToobl Moa4epKHyTh 3TO, UC-
IIOJIB3YETCs CIIEYIOLIasl 3aIUCh:

virtual int init(void) = 0;

Takue QyHKIIMH Ha3BIBAIOTCS YUCO SUPMYATbHBIMU PYHKYUAMU.

Knacc ¢ onHoO# uinu ¢ GONBIINM KOJTUYECTBOM YMCTO BHPTYadbHBIX (YHKIIMI Ha3bIBaeTCS abcm-
DPAKMHBIM KAACCOM.

AOCTpaKTHBIN KJIACC MOKET OBITh HCIOJBH30BaH TOJIBKO KaK 0a30BBIM Kiacc IS MOCIEAYIOIIUX
MOPOKACHUI HOBBIX KilaccoB. ClieoBaTeIbHO, HENB3S CO3aTh OOBEKTHI aOCTPaKTHOTO Kiacca. HeBos-
MOKHO HCIIOJIb30BaHKHE aOCTPAKTHOTO Kjlacca B Ka4eCTBE THIA 3HAUEHUs, BO3BpalaeMoro GyHKIUEH, U
THUIIA TAPAMETPOB PYHKIIUH.

[Tpumep

class Shapes {

protected: intx,y;

public: virtual int S () =0;

virtual void remove (int, int) =0;

h

class Circle : public Shapes {

private: radius;

public: circle (intr, int xx, int yy ) { r=radius; x=xx; y=yy;}
int S () { return (3.1415*radius*radius); }
void remove (intu, intv) { x+=u; y+=v; }

b

Tenepb HEBO3MOXHO cO3/1aTh 00ObeKTa Kiacca Shapes, MOCKOIbKY OH COIEPIKUT YHCTO BUPTY-
aNbHBIC (DYHKIMH W, CIIEJ0BATEIbHO, SBIseTCS a0cTpakTHbIM. OOBSBISATE 00BbeKkTHI Kitacca Circle Bos-
MO>kHO. Tak kak BUpTyasibHble GYHKIMU S( ) U FEMOVE () B HEM MepeoIpeIesIeHbI.

int main ()

{

Circle b(4,10,12);

Shapes *pB; /lyka3zatens Ha 0a30BBIi Ki1acc

pB=&b; // cBsI3pIBaHME yKa3aTessl ¢ 00beKTOM 0a30BOro Kiacca

pB-> S(); // BBI30B BUPTYAIBHOT'O METO/Ia A7l 00BEeKTa 6a30BOTO Kiacca

return 0; }
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METOANYECKHUE YKA3AHUA K JABOPATOPHBIM 3AHATUAM
OO0mme peKoOMeHIAIUH MO CO3JAHUIO TPOTrPAMMBI

['maBHas 1eb MPH CO3AaHUH MIPOTPAMMBI C UCIIOIB30BAHUEM CTPYKTYPHOTO U TPOLIETYPHOTO ME-
TOJIOB IIPOrPAMMHUPOBAHHUS — TIOJIYYCHHUE JICTKO YUTAEMOT0 KOJIa IPOrPaMMbI Ha IPOCTON CTPYKTYPBHI.

[TepBbIii mIar COCTOMT B MPOIYMBIBAHUU W 3aIIMCH alrOpuT™Ma OyyIIel MporpaMmbl Ha €CTECT-
BEHHOM SI3bIKE WJIM C HCIOJIBb30BAaHUEM OJIOK-CXEMbI. DTO MO3BOJIIET MPOAyMaTh ajJrOPUTM B JICTANSX,
pa3OuTh MporpaMmy Ha JOrH4ecKue OJIOKH, ONPENeTUTh UX MOCIEA0BATEIbHOCTh, IPOJAyMaTh KOMMEH-
TapuH K IporpamMmme.

HeobxonuMo craparbes (€ciau 3TO BO3MOXKHO) Pa30OHWTh aITOPUTM Ha MOCIEAOBATEIHHOCTh 3a-
KOHUYCHHBIX JeicTBHiA. Kax1oe u3 HUX MOKHO 0()OPMHUTH B BUIC DYHKITUH.

OyHKIMSA HE JTOJKHA OBITH CIMIIKOM OOJIBIION, KaK MMPAaBHIIO, €€ TEKCT JOHKEH HE MPEBBIIIATh
JIBa DKpaHa.

Ecnau HekoTopbie NEWCTBHS B IPOrpaMME IMOBTOPSIOTCS HECKOJBKO pa3, MX TakKe TpeOyercs
ohopMuTh B BUEC QYHKIIUH, YTO CACIACT IPOrPaMMy HArJIAHEE U COKPATHUT €€ pa3Mep.

[Tpu pacmookeHUuH MOCIe0BaTEIbHOCTH (DYHKIHIA HY)KHO TIOMHHUTbD, 4TO (PYHKIIUS MOXKET OBITh
BbI3BaHa TOJILKO MMOCIE ¢e 00bsBICHUA. ECIiM mporpaMma COACpIKUT IBe-TpH (DYHKIIMH, TAKOH MOPSIOK
JOCTAaTOYHO JIETKO OINpeeanTh. MHade mydine MCrioib30BaTh NPOTOTUIIBI (YHKIHA, PACHIOIO0XKUB UX B
HavaJie MPorpaMMbl, Cpasy Mocje AMPEKTUB TPEIPoIieccopa.

Bcro undopmarmro, Tpedyemyro st padoThl PYHKIMH, HEOOXOMMO TepeaBaTh B KA4eCTBE Ma-
paMeTpoB. B BbI30Be GYHKIIMH CTPOrO COOJIOIATh COOTBETCTBUE KOJMYECTBA, TUIIOB U MOPSAIOK CICI0-
BaHUsS (PaKTHUYECKUX MapaMeTpoB — (POpMaIbHBIM.

[IpaBuIbHBIH BBIOOP MMEH YIIYUIIAOT YMTAEMOCTh MPOrpaMMbl. JIJisi 3TOrO CYyIIECTBYIOT HE-
CKOJIBKO pekoMeHanuil. CUuTaercsi, 4T0 HECKOJIbKO MEPBBIX CUMBOJIOB UMECHHU JOJDKHBI OOBSCHSTH CO-
JePIKUMOE MTEPEMEHHOMN, TEM CaMbIM, CO3/1aBasi JOKyMEHTHPOBAHHOCTh TPOrPAMMBbI.

OO0bIYHO, YeM OoJtble 00JIaCTh BUJMMOCTH MIEPEMEHHOM, TeM ee uMs JuinHHee. J[Jis mapameTpoB
KOPOTKHUX IIUKJIOB JIyYIIIe HCIIOIb30BaTh OTHOOYKBEHHbIC HMEHA. FIMEHa MaKpOCOB M KOHCTAHT MPEANOY-
TUTEIIbHEE 3aIMChIBATH 3arjlaBHBIMKU OYKBaMH.

Henb3s MCmosib30BaTh B KaUeCTBE MMEH MTEPEMEHHBIX HMEHA TUIIOB M KIIFOUEBBIE CJI0BA SI3bIKA.

XKenatenbHO WHUIMATM3UPOBATH TIEPEMEHHBIE ITPU UX OOBSIBICHUH, a OOBABIATh UX KaK MOXKHO
OJMKe K MECTY HEMOCPEICTBEHHOTO UCIOIb30BaHus. B HeOombMx QyHKIUAX yIOOHO BCe OOBSIBICHUS
JIOKAJIBHBIX MIEPEMEHHBIX PaCIioyiaraTh B Hayale OJIoKa.

Ecnu BBOJ MepeMeHHBIX OCYIIECTBISIETCS Yepe3 KIIaBHATYypy, TpeOyeTcs MpeaBapsaTh €ro BBIBO-
JIOM COOOIICHHUSI Ha DKpaH, KOTOpPOe 00s3aTeNbHO JTODKHO OBITh MHPOpPMATHBHBIM. JIydie mpeaycMoT-
peTh M TMPABWIBHOCTh BBOJA NMEPEMEHHBIX. Hampumep, npu BBEIECHUH JaThl HY)KHO MPOBEPHUTH, YTOOBI
4KCIIO He IpeBbiano 31, a Homep mecsna 12.

Hcronp30BaHue JTOKAIBHBIX MIEPEMEHHBIX MPEANOUTHTEIbHEE M100anbHbIX. Eciiu rito0anbHas rme-
peMeHHas Heo0XoIuMa, JIydiie OObSIBUTh €€ CTATUYECKOM, YTO OTPAHUYUT 00JIACTh e ACUCTBHS OJJHUM
daitnom. M3MeHeHHE TI100aBbHBIX IEPEMEHHBIX CII0KHO OTCICKUBAThH B OOJIBIIION MTpOrpaMme.

He pekomeHIyeTcs MCIIONB30BaHUS B MPOTrpaMMe YMCeN B SBHOM Buje. Jlydine UCIOb30BaTh
KOHCTaHTy. OCOOCHHO 3TO aKTyallbHO B CIIydasiX, HEOJIHOKPATHOTO €€ MCIOJIb30BaHus. Torjaa npu u3me-
HEHHMH KOJ[a MPOrpaMMBbl, JIETKO MU3MEHUTh €€ 3HadeHHne. KOHCTaHTHI TakKe JOJDKHBI UMETh OCMBICIICH-
HbIC UMCHA.

[Tpu UCTONB30BaHUH BETBJICHHUS CIIEAYET U30erath MPOBEPKHU JIUIIHUX yciaoBwid. HeaddhekTnBHBIM
KOJIOM CUHMTAETCsI MPOBEPKa Ha paBeHCTBO HYr0. Hanpumep, Bmecto if (K == 0) nyume nucats if (K).

[Tpu opraHu3anuy MHUKIOB JIy4Ile pa3MeniaTh WHUIHAIU3AINI0 W TPUPAIIEHHsS CYCTYUKA, MPO-
BEPKY YCIIOBHSI BBIXOJA M3 IMKJIA B OJIHOM MecTe. TpeOyeTcs mpeaycMaTpuBaTh aBapUHBINA BBIXOJ U3
[IUKJIA 110 JJOCTHXKCHHUIO 33 JaHHOTO0 MaKCUMAIIbHOTO KOJIMYECTBA UTEPAIIUH.

BrnoxeHHBIE TIMKIIBI M OJIOKH JIOJDKHBI UMETh OTCTYII IPYT OT JIpyra B TPU-YETHIPE CUMBOJIA, TIPU-
yeM OJIOKH OJJHOTO YPOBHS BJIOYKCHHOCTH JOJDKHBI OBITh BBIPOBHEHBI 110 BEPTUKAIH. JKemaTenbsHo, YTo0bI
3aKkpbIBatolasics GUTrypHas CKoOKa Obljla PaclojioKeHa CTPOro TOJ| COOTBETCTBYIOIIEH €i OTKPBIBAIO-

35



Iiewncs.

HeoOxommuMo mpoBepsTh KOABI BO3BpaTa OMMOOK M MPEAyCMaTPUBATh TeUaTh COOOIIECHHH B TEX
TOYKaxX MPOrpaMMBbl, KyJla yIpaBJieHHE MPOrpaMMOi IPU €€ HOPMaJIbHOH paboTe mepenaBaTbCs He A0 K-
Ho. Hampumep, omeparop switch nomken mmets BetBb default, B ciayuae, korma B HeM HE MEpeUYHMCICHBI
BCE BO3MO)KHBIE 3HAaYCHHUS TIEPEKITFOUATES.

Coobmenue 06 ommbKke JOHKHO ObITh HH()OPMATHBHBIM M ITOCKa3bIBATh TOJIH30BATEII0 METOIBI
ee ucrpasieHus. Hampumep, mpu BBoJE HEBEPHOTO 3HAYCHHUS B COOOIIEHUH 00 OIIMOKE TOHKEH OBITh
yKa3aH JIOIMYCTUMBIH JHara3oH.

Hanucanuelid mporpaMMHBIA KOJI HY)KHO TINATEIBHO OTPEJAKTHPOBAaTh. YOpaTh HEHY)KHBIC
(bparMeHThI, CrpyNIUPOBaTh OMUCAHKS, ONTHMHU3HPOBATH MPOBEPKH YCIOBUH, IIPOBEPUTH YCIOBHUS BBI-
XO07Ia U3 IUKJIOB, IPOBEPHUTH ONTUMAIILHOCTh pa30HeHus Ha (QYHKIUH.

Crnemyer CONMPOBOAMTH MPOrpaMMy KOMMEHTApUSMH, KOTOPBHIC IOJDKHBI INPEACTABIATH COOOM
NpaBUJIbHBIE MPEUIOKEHHUS 0e3 COKpalleHWd M CO 3HaKamMH npenuHaHus. Ho OHM M He JOJKHBI TOJ-
TBEP)KAATh oueBUAHOE. ECiin KOMMEHTapHii 3aHUMaeT HECKOJIbKO CTPOK, JIyYIlle €r0 pa3MeCTHTh JI0 KOM-
MeHTHpYeMoro (parmMenTa. AOG3alHBIA OTCTYIl KOMMEHTAapHs JOJDKEH COOTBETCTBOBATH OTCTYIY KOM-
MEHTHPYEMOro 0Jioka. J[Jisl yimyqeHuss 4uTaeMOCTH MOYKHO ITOMEYaTh KOMMEHTapHeM OKOHYAaHUE JJTMH-
HOT'O COCTaBHOT'O OIIEpaTopa.

He cnenyer pa3memiath B OJHOI CTpPOKE HMPOTrpaMMbl MHOKECTBO ONEpaTtopoB. BakHO, 4TOOBI
CTpOKa MpOorpaMMbl HE BBIXOJAMJIA 3a MpeeNbl dKpaHa. Mexay KpynHbIMU OJ0KaMHu U QYHKIHS JTydIne
pacrioyiarath mycTyr CTPOKY.

Jjis TpaMOTHO HAaITMCAHHOM MPOTPaMMBbl HEJIOCTATOYHO MOATBEPKACHUS €€ paOdOThI U JaXKe TOTy-
YCeHHUsI BEPHOro pe3ynbrata. [IporpamMma J0DKHA MUMETh YETKYIO CTPYKTYPHPOBAHHOCTh, HATIISIHOCTD,
YUTAEMOCTh, COMPOBOXKICHUE KOMMEHTAPHSIMH, BO3MOXKHOCTH JIETKOH MOAM(UKALNU, U KeIaTeIbHO,
IPaMOTHO pa3paboTaHHBIN, 3P HEKTHBHBIN AITOPUTM.
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TUITOBBIE BAPUAHTBI 3AJTAHUIM 1 PEKOMEH/JALIMA 17151 BBITIOJTHEHU S
Tema 1 JIuneliHble MporpaMMbl
3aganue. Hanucars nporpaMmy Jj1s pacdyera AByX (HOpMyIL.

Memoouueckue pekomenoayuu

[lepen co3ganueM MporpaMMbl YETKO OTPEACTUTh BXOJHBIC M BBIXOAHbIC TaHHBIC, UX TUIBL. BBOA
JAHHBIX C KJIaBHATYPbI MPEeABapATh coodOueHueM. g BbIBOJA TaHHBIX MCIIOJNb30BaTh (hOpMaTHPOBAaHUE
(oubmmorexu iostream.h, iomanip.h). Tlpu 3anucu BbipakeHui He 3a0bIBaTh PO MPUOPHUTET OMEPALIUH.
Hcnonp3oBars OMOIMOTEKY MaTeMaTHYecKux QyHKiuii math.h.

[ToaroToBUTH B TETPaau TECTOBBIC 3aJlaHUs M MPOBEPUTH PE3YNIHTAT C MOMOIIBIO KAJIBKYIATOPA.
3amycTUTh NporpaMmy HECKOJIbKO pa3. CBEpUTH C pe3ylbTaTaMHU, MTOJIy4€HHBIMH BPYUHYIO.

Pe3ynbraThl BIYMCICHUN IO IEPBOM U BTOPOI (opMyJie TOJKHBI COBIAIATh.

Bapuantbl
1 _ 9qin? _ 2 6 i .
2, = 2sin? (37 - 2a) cos® (57 + 2ax) zl:cos4x+sm2y+%sm2 oy —1
1 1.(5
Z, :Z‘ZS'”(E”_&‘j z, =sin(x+ y)sin(y —x)
2 Z, =Cc0Sa +Sina +cos3a +sin3a | 7 2, = (cosa —cos B)’ —(sina —sin B)
z, = 2\/§c05asin(%+2aj z, =—4sin? %cos(owﬂ)
3 —2sin? 8
z, :m sin(”+3aj
1+sin 2« - 2
1-tga ' 1-sin(3a-7)
2 1+tga (5 3 j
z,=Cg| ~r+=a
4 2
4 , _Sin2a +sin5a —sin3a 9 . Sin2a +sin5a —sin3a
' cosa —cos3a +C0s5a ' cosa+1-2sin?2a
z, =tg3c z,=2sina
5 , _sina+cos(28-a) 10 | _ sinda  cos2a
' cosa-sin(2f-a) ' 1+cosda 1+c0s2a
_Lsin2p zzzctg(éﬂ_aj
cos2p3 2

Tema 2 PazBeTBasIIOIIHECS TPOTPAMMBI

3amanue. Hanucath nmporpaMmy Jijisi BBIYHUCIICHHS 3HaYeHUS QyHKIMU F. 3HaueHus BenuvuH a, b,
C, X BBOJMTH C KJIABUATYpbl. YUUTHIBaTh 001acTh onpeaeneHus Gynkuun F. [IpenxycMoTpers BBIBOA CO-
oOlIeHHsl B cllydae, €Il BBeJIEHHBIE T0JIb30BaTeneM 3HaueHus He npuHaanexar OJ[3. Ilporectuposats
[IporpaMMy, KOHTPOJIbHBIE 3HAYECHMS 3alIUCATh B TETPab.

Memoouueckue pekomenoayuu
Hepe;l CO3JaHEM IpOorpaMMbl YE€TKO OMNPECACIINTbL BXOJAHBIE W BBIXOJHBIC JAaHHBIC, HX THUIIBI.
BBoa maHHBIX ¢ KJIaBHATyphl B IIporpaMMe MpenBapsaTh coodOmeHueM. Mcnonp30BaTh yCIOBHBIN omepa-
TOP.
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ax’+b  mpu x<O0ub=0
X—a
F=q — npu X>5ub=0
X—C
n X 8 OCMANLHBIX CIYUaASX
n_
c
ax*+b+c  nmpu a<Ouc=0
—a
T npu a>0uc=0
X—b
(X+C) 6 OCMANbHLIX CY4AsX
bc
CcX
10+b "Pu X<0ub>0
.F=4 x+c+b npu X>10,b<0, 6.
2b
3X* + == 8 OCMANbHBIX CIYHAAX
C
ax’+bc  mpu x<O0ub=0
X—a
=y —— npu X>0ub=0
X—C
|bX _ 2a| 68 OCMAJIbHbIX CYYAsIX
c
ax’>—b*x*  mpu a<Oux=0
a
F=< bc—— npu a>3ux=0
C
xb 6 OCMaNbHBIX CyYasx
1+ ——
c+a

Bapuantbl

1
—-b
ax npu X<0wuc=0
X —ac’
2. F=q——— npu X>15
X
10bx 6 OCMANbHBIX CYyUaAsX
c—4a
—ax—cb
3 a npu c<0
4. F = npu €>0u x>10
—C
bx 6 OCMANLHBIX CLYYASX
b-a|
ax’> +b’x+c  mpu c<Oub=0
X+a
F= — npu ¢>0ub=0
| +cl
X 8 OCMAILHBIX CLYYAsX
c
—ax’+cb  npu c<Oub=0
—X—a
8.F= npu ¢>0ub=0
/ XC
b 6 OCMANLHBIX CLYUASX
a’-8
ax* —bx+c
npu X<3ub=#0
X—a
10.F = npu X>3ub=0
X—C
X 8 OCMANIBHBIX CIYHAAX
C

Tema 3 Pa3BerBasiiommecs nporpammsel. Onepartop switch.

3ananme. Hanmcars nporpaMMy ¢ HCIIOIb30BAaHUEM OIIEPATOPa MHOXKECTBEHHOTO BbIOOpa SWitch.

Memoouueckue pekomenoauuu

1. Co3gare nporpaMmy, BEIYUCISIOUIYIO TUIOIAAb (PUTYPHI HA TUIOCKOCTH.

R, npu k=1
S av3/4, npu k=3
a’?, npu k=4

3J3a/2, nmpu k=6

3nauenue K BBOJUTH C KJIIaBUATYPHI.

Ompenenure mapaMeTp, OTHOCHTEIBHO KOTOPOTO MEHSETCS 3HAYEHUE BBIYUCISIEMOTO BhIpakeHus. He
3a0y/bTe, YTO OH JIOJDKEH OBITH IeNOYMCIeHHBIM. [IpeaycMOoTpeTh BEIBOI COOOIIEHUS MTPH BBOJE OTCYT-
CTBYIOIIIETO B MEPEYHE 3HAYCHUSI.

2. C xjaBWaTyphl BBECTH YHCIIO Y, 0003HAYAOIIEe JeHh Heaean. B 3aBUCUMOCTH OT BBEJICHHOTO
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3HAYEHMsI Ha 3KpaH BBIBECTH Ha3BaHUE JIHA Henenu. [IpeqycMoTpeTs HaTOMUHAHKUE O BHIXOJHBIX JHSX.

3. C knmaBuaTypsl BBECTH YKCIO X, 000O3HaUaroniee HoMep Mecsia. B 3aBUCHMOCTH OT BBEJEHHOTO
3HA4YEHMs Ha SKPaH BHIBECTH Ha3BaHME CE€30HA (JIETO, BECHA, OCEHb, 3UMa).

4. Co3gaTh MporpaMMy, COAEpIKAIlyI0 CIPAaBOUYHYI0 MH(GOPMAIIMIO O 3HAYCHUSIX TPUTOHOMETPHU-
geckux QyHKui. [1o BBEIGHHON ¢ KJIaBUATYphI BEIMYUHE yIiia X, BRIPAXKCHHON B Tpajaycax, MporpaMma
JIOJDKHA BBIJIaBaTh COOTBETCTBYIOIUE 3HAUCHUS COS X U SiN X.

rpagychl 0 30 45 60 90
sin x 0 1/2 J212 J312 1
COS X 1 J3/2 J212 1/2 0

5. C kmaBuaTypbl BBECTH YHCIIO M, 0003HAaYaromee HoMep Mecsia. B 3aBUCUMOCTH OT BBEICHHOTO
3HAUYEHUS TporpamMma JI0JDKHA BBIBOAWTH HA DKPaH KOJUYECTBO JHEH B Mecsie (0e3 ydera BUCOKOCHBIX
rona).

6. C kmaBMATYphI BBECTH YUCIIO M, 00O3HAYaIONee HOMEp Mecsia. B 3aBHCHMOCTH OT 3HaYCHUs
BBEJICHHOT'O YHCJIa ITporpamMMa J0JDKHA BBIBOJAUTH Ha 3HAK 10 Topockomy: (1 - ko3epor, 2 - Bojoneu, 3 —
peiObI, 4 — oBeH, 5 — Tenen, 6 — 6nu3Hensl, 7 — pak, § — e, 9 — nesa, 10 — Beckl, 11- ckopnuon, 12 —
CTpeen).

7. C xnaBuaTypbl BBECTH YHCIIO Y, 0003HAYAOIIEE KOJIMYECTBO YIJIOB B TPABUILHOM MHOTOYTOJIb-
HUKe. B 3aBHCHUMOCTH OT BBEICHHOTO 3HAYEHUS HA SKpPaH BHIBECTH BEJIMYUHY YIJIa, BHIPAXKEHHOTO B Ipa-
ycax.

8. BbIUHCINUTH 3HAaUCHHUE TIGPEMEHHON A, B 3aBUCHMOCTH OT BEJIMYMHEI B.

34x B =10
25.x — x° B=20
10x-45/37 B =30
98(x—-1) B =40
3Ha4YeHHE X BBOJUTH C KIIABUATYPHI.

9. C xnaBuaTypsl BBeCTH 1enoe yucio (3, 4, 5, 6, 7, 8) B 3aBUCUMOCTH OT 3HAUEHUSI KOTOPOTO Ha
9KpaH BBIBECTH HAa3BAaHWE MHOTOYTOJIbHUKA, COACPIKAIIETO YKa3aHHOE YUCIIO CTOPOH, HAampumep 3 — Tpe-
YT OJIbHUK.

10. C xiaBuaTypbl BBECTH I1€JI0€ YKCIIO, O3HAYAIONIee HOMEpP Kilacca B IIKOJIE, B 3aBUCUMOCTH OT

€ro 3Ha4eHHUs1 Ha SKpaH BBIBECTHU cienyromue cooduenus 1-4 — mmaqmmuii kinace, 5-8 — cpennss mkoa,
9-11 — crapmmii kiacc.

Tema 4 OnepaTop HUKIIA ¢ IPe1yCJI0BHEM

3aganme. Hanmcats nporpammel Ha si3bike C++ st BeruricieHus 3Hadenust Gpynkipn f(x). 3nade-
HUE apryMEHTa X BBOJIUTH C KJIaBHATYpBHI.

MeTonnqecm/le PE€KOMEHIAUH
B nporpamMme UCIIOJIb30BaATh I_II/II(.]'II/ILIeCKI/Iﬁ AJITOPUTM. He 3a6y,HLTe 3a4aTb HA4YaJIbHBIC 3HAUYCHUA
AJIg CHECTYUKA TUKJIa U BHAYCHUTIO, ITIOACYUTBIBACMOMY BHYTPHU HETO.

Neo No
BapI/IaHTa 3aI[aHI/IC BapI/IaHTa
(3+ X)* fx=3 17T — X
1 f(x)= z 6 =31 ——
f(x
2 sN+1 ! ®)= ,;0 2+ n

39



f(x)= ]227 (cos® kx)

f(x)= ]187(k ~%)2 Ik +x)°?

3 8

)n -1 f _ 16 Xf+'7
4 o= Z 2n+1(x+1) ? ¥ nz—;(?n—l)
5 f(x)= 17 k® /(10— x°) 10 f(x)= Z

k=17

nlz 2n+x

Tema 5 OnepaTop HUKJIA C TOCTYCJI0BHEM

3aganue. BoruucauTh ¥ BHIBECTH HA SKpaH B BHUJIE TAOIUIBI Bce 3HAYCHUS PYHKIIMH Y Ha
3aJlaHHOM HHTepBasie C maroM At. CocTaBUTh OJIOK-CXEMY aJlfOpUTMA.

Memoouueckue pekomenoauuu

Tabnuna qoHKHA COMIEPKATh 3aT0JIOBOK M «IIANKY». B KaXK10# CTpoke TaOIHIIbl TOJKHO CONep-
KaThCsl 3HAUCHUE apryMeHTa U 3HadeHne pyHKuuu. J{s BeIpaBHUBAHUSA IPAaHUI] TaOIUIIBI TP BHIBOJIC HA
9KpaH MCIOJIb30BaTh OMOIKOTEKY iomanip.h. 3HaueHue KOHCTAHT 3a1aTh B IIPOrpaMMe.

BapuaHtbl
1 at?Int, 1<t<2 6 a2 =71t t<1.3
y=1{ 1 t<1 y=4 at® + 74k, t=1
e® cosbt, t>2 lg(t + 7+/1), t>1.3
a=-05, b=2, te[0:3], ~0.15 a=1.5, te[0.8:2], At=0.1
2 at’ +bt+c, t<1.4 7 at? —Tt?, t<1.4
y=1a/t+t? +1, t=14 y=1at® + 7+, t=14
(@+bt)/Vi?+1,  t>14 In(t+ 7.t +al, t>14
a=2.8, b=-0.2,c=4 t €[L 2], At =0.05 a=1.65, t €[0.7:2], - 01
3 1.5c0s°t, t<2 8 tvt—a, t>a
y =<1.8at, t=2 y =<tsinat, t=a
(2-1) +3tgt, t>2 e * cosat t<a
a=2.3, te[0.2;2.8], At=0.2 a=2.5, t e[L5], At=0.5
4 bt — Ig b, bt <1 9 sinat?, t>35
y =<1, bt = y= Igtﬂ/ﬁ, t=35
bt + Ig bt, bt >1 cos’t, t<3.5
b=1.5 te[0.11], At=01 a=2.8, t e[2;5], At=0.25
5 lg(t +c), t>1 10 (nt+t?)/st+c, t<05
y=1a’, t=1 y={1/t++t+c, t=05
sin? \/|at], t<1 cost +tsin?t, t>05
a=-20.8,c=4, te[052], At=0.1 c=22,te[0.2:2], At=02

Tema 6 OgHOMEpHBIE MACCHBBI

3aganue. Hanucatp nporpamMmy Ha A3bike C++. DI€MEHTBI MacCHBa BBECTH C KJIABUATYPHI.
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MeToanuyeckne peKOMeH AU

B nporpaMme MCosp30BaTh MUK C 3alaHHBIM YKcIoM moBTopenuit for. [IpeaxycMorpers moackasky
JUIS TI0JIb30BaTeNIs PU BBOJIE AaHHBIX. [[0ArOTOBUTH TeCTOBBIE 3a/laHus. 3aMKcaTh Pe3ybTaThl TECTUPO-
BaHUS B OTUYET

Bapuanrtsl

1. B maccuBe A, coaepxaiiieM 15 31eMeHTOB, ONPeeINTh CYMMY MOJOKUTEIIBHBIX JIEMEHTOB, pac-
MOJIOKEHHBIX MOCIe MUHUMAIILHOTO 3JIEMEHTa JJAHHOT'O MacCHBa.

2. B maccuBe B, comepxamiem 12 351eMeHTOB, ONPEACTUTh CpeiHee apu(hMETHIECKOE OTPHUIIATEIIb-
HBIX AJIEMEHTOB, PACIOJIOKEHHBIX ITOCIIE MUHUMAIBHOTO 3JIEMEHTA IaHHOTO MacCUBa.

3. B wmaccuse D, conepxkamiem 14 371€MEHTOB, ONpPEAETUTh CpeaHee apu(hMETHIECKOE DIIEMEHTOB,
PacroJI0KEHHBIX MOCIe MUHUMAJILHOTO JIEMEHTA IAaHHOTO MacCHBa.

4. B wmaccue D, conmepxamiem 14 371eMEHTOB, ONPEACIUTh Pa3HOCTh MEXKIY MUHUMAIBHBIM U
MaKCHMaJIbHbIM 3JIEMEHTaMH JIaHHOTO MacCHBa.

5. B wmaccuse Y, conepxaieM 14 31eMeHTOB, 3aMEHUTh MUHUMAJIbHBIA 3JIEMEHT HYJIEM, & MAKCH-
MaJIbHBIN YBETUYUTD B JIECATH Pas3.

6. B maccuBe K u3 15 snemMeHTOB, HAlTH CyMMY 3JI€MEHTOB, PACIOJIOKEHHBIX OCIe MUHUMAb-
HOTO U CTOSIIIIUX Ha HEYETHBIX MECTaxX

7. B maccuBe C, conepxaiiem 14 3J1eMEHTOB, ONPEACIUTh IPOU3BEICHUE AIIEMEHTOB, YIOBJIETBO-
pstronux yciaoBuio a<c[i]<b u pacmosiokeHHbBIX 10 MaKCHMAIbHOTO 3JIEMEHTA 3TOr0 MAacCHBA. 3HAYCHUS
MEPEMEHHBIX & ¥ D BBOJAMTH C KJIABUATYPHI.

8. B maccuBe A, cogepxaiiemM 12 31eMeHTOB, ONpeeInTh HOMEP AJIEMEHTA, SBISIOIIErOCsS MUHU-
MaJIbHBIM U 3aMEHUTH HYJIEM BCE JIEMEHTHI, PACTIONI0KEHHBIE MTOCIIE HETO.

9. B maccuBe X u3 15 31eMEeHTOB MOCUNTATh CYMMY HEMOJIOKUTEIbHBIX JIEMEHTOB, PACIOJIO0KEH-
HBIX JI0 MAKCUMAJIBHOTO 3JIEMEHTA.

10. TlocuuTtarh NpoU3BEACHUE MOIOKUTEIHHBIX IEMEHTOB, PACIIONOKEHHBIX TOCIIE MUHUMAJIbLHOTO
3JIEMEHTA.

Tema 7 COpTI/IPOBKa JIEMEHTOB OAHOMEPHOI'0 MaccuBa

3aganmue. JJIeMEHTHl MaccHBa 33JaTh C IOMOLIbIO CYETYHMKA CllydailHbIX uunces. COopTUPOBKY
3JIEMEHTOB MAaCCHBA MPOBECTH JIBYMS METOAAMU: «ITy3bIpbKa» 1 METOAOM MPSIMOTO BbIOOpa.

Memoouueckue pekomenoayuu
[Ipn peanm3anyivi COPTUPOBKH DIIEMEHTOB OCTOPOXKHO OMNPEIEIUTE TPAaHUIBI HHTEpBAJIA
coptupoBku. CriabbiM MecTOM si3bika C++ SBISETCS OTCYTCTBHE MPOBEPKHU BHIXO/1a 32 TPAHUIIBI MACCUBA.
HOBTOMy IIpru HCBCPHOM OIPCACIICHUNU TI'paHUIL] MOT'YT 3aXBaTbIBAThHCA 3JICMCEHTHI , PACIIOJIOKCHHBIC BHE
MaccHBa.

Bapuanmu

1. Dnementsl MaccuBa A(20) oTCOpTHpOBAaThH CIEAYIOIIMM OOpa3oM: CHaudajga PaclojOKHUTh BCE
MOJIOKUTEIbHBIE B TIOPSJKE YOBIBaHHWSA, 3aT€M OTPHUIATENbHBIC DJIEMEHTHl B MOPSAIKE BO3pacCTaHUS, B
KOHIIE — BCE DJIEMEHTBI, PABHbBIE HYIIIO.

2. IlepBble aecsath aneMeHTOB MaccuBa M(30) oTcopTHpoBaTh B MOpPSAKE BO3pACTAaHUS, a OCTANlb-
HBIE B TIOPSJIKE YOBIBAaHUSI.

3. OTcopTupoBaTh 1Mo yOBIBaHUIO 3NeMeHTHl MaccuBa P(32), pacnonokeHHbIE 10 MaKCHMalbHOTO
3JIEMEHTA JIaHHOTO MaccHBa.

4. OTtcopTupoBaTh O BO3PACTAHUIO dJIEMEHTHI MaccuBa X (29), pacroioskeHHbIE 32 MUHUMAaTbHBIM
AJIEMEHTOM JJaHHOTO MacCHUBa.

5. OTcopTHpoBaTh MO BO3pPACTaHHUIO AMEeMEHTh MaccuBa (25), pacroioKeHHbIE MEXAy MUHHU-
MaJIbHBIM U MaKCUMAJIbHBIM 3JIEMEHTaMH JaHHOTO MacCHUBA.

6. BeiBecTn Ha 9KpaH cHayana HyJneBble dneMeHThl MaccuBa C(39), a 3a HUMU OTCOPTUPOBAHHBIC
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10 yOBIBAaHUIO HEHYJIEBbIEC AJIEMEHTHI JAaHHOTO MacCUBa.

7. IlepBble mATH 27IeMEHTOB MaccuBa T(23) ocTaBUTh B HEM3MEHHOM TOpsaKe, cienytomme 10 oT-
COPTHUPOBATh B TOPSIIKE BO3PACTAHMS, 32 HUMH TPH 3JEMEHTa OCTaBUTh 0€3 U3MEHEHHMS, a OCTABILUECS
OTCOPTHUPOBATH B MOPSIJIKE BO3PACTAHHUS.

8. Eciiu HoMep MUHUMAIIBHOTO djeMeHTa MmaccuBa H(28) menbie 18, oTcopTHpoBaTh M0 BO3pacrta-
HUIO AJIEMEHTBI, PacIoIOKEeHHbIE M0CIe HEro, MHauYe OTCOPTUPOBATH AIEMEHTHI ¢ 8 o 18 Homep.

9. Ecnn HOMep MakCHMalIbHOTO 3JeMeHTa maccuBa K(25) Gonpmie 15, To oTcopTupoBarh 1o yObI-
BaHHUIO 3JIEMEHTHl MAacCHBA, PACIOJIOKEHHBIE 10 MAaKCHMaJIbHOTO 3JIEMEHTA, WHA4Ye OTCOPTUPOBATH 3Jie-
MEHTHI JAaHHOT'O MAacCHBA, PACIIOJIOKEHHBIE 32 MAKCUMAJIBHBIM AJIEMEHTOM.

10. Pacmonoxutk 3meMeHThl MaccuBa P(20) ciaeayrommm oOpa3oM: CHavajga MHHUMAIbHBIA dJie-
MEHT, 3aTeM MaKCUMAaJIbHBIH, a Jajiee OCTaBIIMECs 3JIEMEHThl MacCUBa, OTCOPTUPOBAHHBIE 110 BO3pacTa-
HHUIO.

Tema 8 PabGota co crpokamu

MeToau4yecKne peKoOMeH 1auu
CuMBOJIBHAS CTpPOKA SBJIAETCA MACCHBOM THIA Char, mociemaHuii 3JeMEHT KOTOpPOro
ABTOMATHYCCKH 3aITOJHAETCS HYJIb-CUMBOJIOM. J[jist pabOThl ¢ CHMBOJILHBIMH CTPOKAMH BOCIIOJIB3YHTECH
byukpsiMu oudaroreku string.h

Bapuanmot
1. OpHy CTpOKY MHUIMAIU3UPOBATH B MpOrpaMMme, APYTYI0 — BBECTH C KiaBuaTypbl. CpaBHUTH
JaHHbIE CTPOKU MO anuHe. Eciu OoHM HE paBHBI, MPUCOEIUHUTH K MEHBIIEH CTpOKEe -  OONbBIIYIO.

Onpenenutb KOJIMYECTBO CIOB B IIOJTYYEHHON CTPOKE M HAMMEHbIIIEE U3 HUX BBIBECTH HA IKPaH.

2. Beectu aBe cTpoku ¢ Ki1aBuarypsl. [locunTtath B Kax/10i U3 HUX KOJMYECTBO INIaCHBIX OyKB. B
CTpPOKE, cojiepKalliel O0JbIIee YMCIIO INIACHBIX, YIAIUTh BCE COTIacHbIE OYKBBHI.

3. OpHy CTPOKY MHMLMAIM3UPOBATh B IPOrpaMMe, JPYryl0 — BBECTH C KiaBUaTypbl. COETUHUTH
ux conaepxkumoe. OmnpenenuTh JJIMHY HOJYy4YEHHOM CTpoKd. BbIBecTH Ha 3KpaH NEPBYIO IOJOBHHY
MIOJTyYEHHOM CTPOKH, yajsisl U3 Hee Ii1acHble OYKBBI.

4. OnHy CTpOKY MHHUIMAJIM3UPOBATh B MPOrpaMMe, IPYIyl0 — BBECTH C KJaBuUaTyphl. Eciau ux
COJZIEP’KMMO€E OJIMHAKOBO, OCTaBUTh CTPOKHM 0€3 U3MEHEHUs, MHAaYe COCAMHUTH COAepkuMoe cTpok. [Ipu
3TOM HEPBBIMU JIOJKHBI OBITH CUMBOJIBI TOM CTPOKH, B KOTOPOW MEPBBIA CUMBOJ 1O aji(paBUTy paHBIIIE.
Onpenenuts JUIMHY NOJTYYEHHON CTPOKH.

5. OnHy CTpOKY MHUIIMAIM3UPOBATH B MpOrpamme, Ipyrylo — BBECTH C KJaBUATyphl. B kaxmoi
U3 CTPOK NEPEMECTUTH NEPBBIM CUMBOJ B KOHEIl CTPOKH, IIOCIE YETO COEAMHUTH CTPOKH, PACIOJIOKUB
BHayaJie HauOobIIyI0 U3 HUX 10 andaBuTy. OnpenenuTb B HOBOM CTPOKE KOJMYECTBO IIaCHBIX OYKB.

6. B crpoke cMMBOJIOB HaliTH camMoe UIMHHOE U camoe KOpoTkoe ci1oBo. ChopMupoBaTh HOBYIO
CTPOKY, PacIloJIOKHB B €€ Hayalle CaMOe KOPOTKOE CJI0BO, 3aTE€M CaMO€ JUIMHHOE, a IOTOM BCE OCTaJIbHBIE
CJIOBA.

7.  OmnpenenuTh B CTPOKE KOJMYECTBO MpeanokeHud. Eciam mpennoxxkeHuil Oosee OAHOTrO,
KOIIUPOBATh BTOPOE MPENJIOKEHUE B OTAEIBHYIO CTPOKY M BBIBECTH €€ COJEPKMMOE Ha dKpaH. B HoBoM
CTPOKE IIEPBOE CJIOBA IOCTABUTh MOCIEAHHUM.

8. OpaHy CTpOKYy HWHUIMAIU3UpOBaTb B INpPOrpaMMe, JAPYI'yl0O — BBECTH C KJIaBHATYpHI.
CdopmupoBaTh U3 HUX HOBYIO CTPOKY, UYepenysl B HEH clioBa M3 3aJaHHBIX CTPOK. ONpenenuTs AIUHY
CTPOKH, KOJINYECTBO B HEM IJIaCHBIX.

9. lBe CTpPOKM WHUIMATU3UPOBATh B TPOTpPaMMe, TPETbIO — BBECTH C KJIaBHATYPHI.
CdhopmupoBaTh W3 HUX HOBYIO CTPOKY IO CIEAYIOIIEMY AJITOPUTMY: CHayaja COCIUHHTH CTPOKH B
MOpSAJIKE BO3pACTaHUS UX JJIMHBIL, 3aTeM HCKIIOUUTHh M3 Hee MepBoe M cpeaHee cioBa. llocuurarh
KOJINYECTBO CJIOB B UTOTOBOM CTPOKE, HAUWHAIOIIUXCS C TJIACHOM OYKBBI.

10. OpHy CcTpPOKY MHUITMATU3UPOBATH B MIpOrpamMme, JAPYI'yI0 — BBECTH C KiIaBHATypbl. CpaBHUTH
CTPOKH, U €CJIM OHU HE PaBHBI, COENNHUTD UX. OTpeaaKTUPOBATh BHOBb MOJIYYEHHYIO CTPOKY, HCKIIIOUUB
MHOECTBEHHBIE TTPOOEITHI.
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Tema 9 JIBymepHBbIe MaCCHBBI

3ananme. Hanucate nporpammy Ha sizbike C++. 3HaUeHHS 3JIEMEHTOB MacCHMBa BBOJIUTH IO XKe-
JIAHUIO TI0JIb30BaTEINs MO0 C KJIIaBUATYPBI, TUOO CIIydallHbIM 00pa3oM.

MeToan4yeckne peKOMeH AU
Pa3MepHOCTI/I ManI/II_IBI OHpCI[GJII/ITB KOHCTaHTaMu, 4YTO 3HA4YHUTCIILHO YHpOCTI/IT omamcy HpO-
rpaMMmBbl. J[71s1 MpoBepKU MpaBMIIBHOCTH pabOThI BRIBECTH HA SKPAaH BCE MPOMEKYTOUHBIC 3HAYCHUS TIepe-
MCHHBIX. OCYH_ICCTBI/ITB BBIBO/T 3HalI€HI/II>'I 3JICMCHTOB UCXOJIHOTO U UBMCHCHHOI'O MaCCHBa B BUIC Ta6HI/I-
ubl. [Ipu dopmaTupoBaHuu BBIBOJA 3JIEMEHTOB MATPHUIIBI MCIIOIB30BaTh MAaHUMYIATOPHL. J[s peanusa-
I BO3MOXXHOCTHU BBOJA SJICMCHTOB ManI/II_[bI paSJII/I‘IHBIMI/I CHOCOGaMI/I HUCITIOJIB30BAaTh onepaTop SWitCh.

Bapuantbl

1. B matpuue pazmMepHocTH § Ha 6 onpenenuTbs HoMep MEePBOro U3 CTOJIOLOB, COAECPKALIMX XOTS
ObI OIMH HYJIEBOH 37eMeHT. HaliTi cyMMy MOJIOKUTENBHBIX 3JIEMEHTOB MaTPHIIBI.

2. B marpune pazmeprHocta 5 Ha 10 B KakIOH CTpOKE MOMEHSTh MECTaMH MaKCHUMAJIbHBIA U
MUHUMAaJIbHBIN 3JIEMEHTHI. 3aMEHUTH MOJIOKUTENIbHBIE 3JIEMEHTHI OCIIEIHEN CTPOKU HYJISIMHU.

3. B marpuue pazmepHocTH 8 Ha 8 ONpPEAETUTh CyMMY 3JIEMEHTOB B CTOJIONAX, HE COAEPIKAIMX
OTpHULATENbHbIE A1eMEHThl. HaliTH MUHMMYM Cpey 3JIEMEHTOB TJIABHOM JUaroHald MaTpUILIbI.

4. B marpune pazmepoM 6 Ha 9 onpenenuTb CyMMYy MOIYJEH €ro OTpULATENIbHBIX JIEMEHTOB
KaKJOW CTPOKU. 3aMEHUTH MOJIOKUTEIbHBIE 3JIEMEHTHI BTOPOI U TPETbEU CTPOK €IMHHULIAMH.

5. B marpuue pazmepom 10 Ha 10 3aMEHUTH OTPHULIATENIBHBIE 3JIEMEHTHI MAaTPHUIIBI UX MOAYJISMHU.
B n3MeHeHHON MaTpulLe HAaUTH NPOU3BEACHUE 3JIEMEHTOB, PACIION0KEHHBIX HUKE IJITaBHOM AUArOHalu.

6. B marpune pazmepom 8 Ha 8 ompenenuTh HOMEpa MHHHUMAIBHBIX 3JEMEHTOB B KaKIOH
BTOpOil cTpoke. [locuntars nmponsBeieHnEe OTPULIATENIBHBIX JIEMEHTOB, PACIIOIOKEHHBIX BbIILIE IIIaBHOU
JaroHaJu.

7. B wmarpune pasmepHoctH 12 Ha 8 B KakIOMl TpeTbel CTPOKE MAaTPULIBI 3aMEHUTH
MUHUMAJIbHBIA 3JIEMEHT HYJIEM, a MAaKCUMaJbHbIM coTHed. [locuutare mnpousBeneHUE 3IIEMEHTOB
MaTpPHUIIbI, 10 MOJYJIIO HE MPEBOCXOISAIINX 5.

8. B marpuine pasmepHocTH 8 Ha 9 omnpeAenuTbh NPOU3BEIECHUE IEMEHTOB B KaXKJIOM BTOPOM
cronibre. HailTu MUHUMYM Cpeqid BCEX DJIEMEHTOB MAaTPHUIIBIL.

9. B wmatpune pazmepom 9 Ha 9 onpeAenuTh KOJIMUYECTBO CTPOK, COAEPXKAIIMX XOTs Obl OAMH
MOJIOKUTEIbHBIN A51eMeHT. OnpeaenuTs HoMep CToI0Ia, B KOTOPOM COJEPKUTCS MUHUMAIIbHBIN 3JIEMEHT
MaTpPHIIBI.

10. B marpuiie pazmepHocTH 8 Ha § ONpEeNeIUTh CYMMY MUHUMAIBHOTO M MaKCHMAaJbHOTO H3
AJIEMEHTOB. B Kax10i1 BTOPO CTPOKE 3aMEHUTH NOJIOKUTENIBHBIE JIEMEHTHI HYJISIMHU.

Tema 10 @dynkuun

3ananme. B nporpamme co3nathk QyHKIMIO, TPAaMOTHO ONPEJENIUB €€ MapaMeTpbl U THUII, MpoJie-
MOHCTPUPOBATh €€ BbI30B. O0s13aTENbHO UCIOIb30BaTh MPOTOTUI (PYHKIIUH.

MeToanyeckue peKOMeHAaAM U
[TomHuTE, YTO B BBI30BE (DYHKIIMU KOJIMYECTBO (PAKTUUECKUX MApaMETPOB U UX THIIbI JOJKHBI COB-
nagath ¢ (opMaIbHBIMU IapaMETPaMH.

Bapuantsbl
1. OmpenenuTh NMepuUMETp TPEYrOJbHUKA, 33JAHHOTO KOOPJAWHATAMH BepIIHMH. J[TUHY CTOPOHBI
TPEYroJbHUKA BBIYUCIATE B (QyHKimu. [locumrars cpepnee apudMeTHdecKoe MEpPUMETPOB TpPEeX Tpe-
YTOJILHUKOB, KOOPJIMHATHI KOTOPBIX BBECTH C KIIAaBUATYPBHI.
2. Omnpenenuth (HYHKITUIO HAXOXKIACHHUS 00beMa KOHYyCa 110 H3BECTHOMY PaIuyCy OCHOBAHUS U BbI-
core. C moMoIipio JaHHOW (PYHKIIMK HAWTH 0OBbEMBI TPEX YCEUEHHBIX KOHYCcOB. Cpeau HUX OMpeaeNnuTh
HauOOILIINHN 00BEM.
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3. Co3nmath (QYHKIUIO HAXOXKIEHHS CKAJSPHOTO MPOM3BEACHHUS JBYX BEKTOPOB B TPEXMEPHOM
npoctpaHcTBe. Vcnonb30BaTh ee Ul HaXOXKAECHUS CPEJHEr0 apu(pMETUYECKOIO TPEX CKAISIPHBIX MPOM3-
BEJICHUI TIPOU3BOJILHBIX BEKTOPOB.

max(a, b, ¢) * min(a, ¢, d) — max(b, c,d)
4. Berumciuts 3Ha4enue [ = ,
min(a, b, c)
rae a, b, ¢, d — HekoTOpbIe 3HAUEHMSI, BBEICHHBIC ¢ KJIaBHaTypbl. [Ipy BbIYMCICHUN 3HAYCHUS YIUTHIBAThH
00J1aCTh JOMYCTUMBIX 3Ha4eHUN (yHKUMU. J[1s HAXOXKAEHUS MAKCUMaJIbHOIO M MMHHUMAJIBHOTO 3Haye-
HUH UCIIONIB30BaTh (DYHKIIHH.

5.  Coznatb (YHKUUIO BBIYMCIEHUS IUIOIIAAM TPEYrOJIbHUKA IO TPEM 3aJaHHbIM CTOPOHaM.
@OyHKIMSA TOHKHA COAEPHKaTh MPOBEPKY BO3MOKHOCTH TOCTPOCHHUSI TpeyrosbHUKa. IIpomemMoHCTpupo-
BaTh paboTy (YHKIIHH.

6. Coznarb QpyHKIHIO, OIPEACISIONIYIO PUHAUIEKHUT JIH TOUKA C 33JaHHBIMU KOOpIUHATAMU (X1
, Y1) ypaBHeHHIO npsmoii Y = Kx + b. Mcrosnp30BaTh GyHKLIUIO TS OMPEICIICHUs] M3 HEKOTOPOro Habopa
TOYEK, JICKAINUX HA OJTHOU MPSAMOM.

7.Co31aTh PYHKIUIO HAXOXKAEHUS (paKTOpHaia Mporu3BOJIbHOrO yucia. C IOMOIIBIO €€ TOCUMTATh
51+(x+8)!/y! 3naueHus MepeMEHHBIX X M Y BBECTH C KJIAaBUATYPHI.

8. Ilo uM3BecTHBIM JUIMHAM CTOPOH TPEyrojbHHKa BbIBECTH Ha 3KPaH JUIMHBI €r0 BBICOT B MOPSIKE
yObiBanus. B mporpamme onpenenuts GyHKIMIO HAXO0XKICHHUS JUIMHBI OJTHON BBICOTHI.

9. Co3pare (QyHKLUHIO, ONPEIEINSAIOUIYI0 IO H3BECTHBIM KOOpJIMHATaM TpeX BEPLIUH ILJIOLIA]lb
poMbOa. BeiBecTn Ha 9KpaH B OPs/IKEe YOBIBAHUS TUTOMIAAN TPEX, 3aaHHBIX CIy4ailHBIM 00pa3oM poMOOB.

10. Co3path QyHKIMIO, HAXOIAIIYIO IUIOIIAb TPEYTOJbHUKA 110 U3BECTHBIM JJIMHAM JIBYX CTOPOH
u yriry mexay HuMmu. CiaydaiiHeIM 00pa3oM 3a7aTh YeThIpe TPeyrojdbHUKa. BbIBeCTH Ha 9KpaH MX IUIONIA-
11 B TIOPSAKE BO3pACTaHUS.

Tema 11 MaccuBbl 1 yKa3zaTeiu
3aganne. B cooTBeTCTBUY C BapMAaHTOM CO3/1aTh (DYHKIMIO, IPOJIEMOHCTPUPOBATh €€ BBI30B.

MeTtoanueckue peKOMEeHIAIAN
[Tapamerpamu QyHKIMM JOKHBI ObITh: OJHOMEPHBIH MAacCUB U €ro pasMepHocTh. Teno (yHKIuU
peann3oBath JIByMs crioco0amu: yepe3 oOpalleHue K 3JIeMEeHTaM MacCHBa 4epe3 yKazaTelnu U OOBIYHBIM
criocobom. [TpomeMoHCTprpOBaTh BO3MOKHOCTh MPUMEHEHUSI CO3/IaHHON (DYHKIIMM K CTPOKaM JBYMED-
HOTO MacCHBa. DJIEMEHTHI MaTPUIIBI 33/1aTh CIIYYaiiHBIM 00pa30M, He 3a0bIB BHIBECTH UX Ha SKpaH.

Bapuanrtsl

1. TlomeHsTh MecTaMM MHUHUMAJIbHBI W MaKCHMaJbHBIA 3JIEMEHTH MaccuBa. Vcmonb3zoBaTh
GYHKIUIO A7 KaKA0W CTpoKu MaTpulibl B (5, 4).

2. Bpraucnute cyMMy OTpUIIATETBHBIX 3JIEMEHTOB MAacCHBa B cliydyae, eciii ux Ooiee 3, 1 BO3Bpa-
TUTh HYJb MHaYe. Mcrnonb30BaTe naHHON GyHKLIMEH U1 Kaxka0i cTpoku MaTpulisl X (4, 7).

3. Brrucaute cyMMy 3JI€EMEHTOB MAacCHBa, PACMOJIOXKEHHBIX MEXKIy €r0o MakKCHMyMOM M MHHH-
MyMoM. Mcronb30BaTh GyHKIUIO A1 K101 cTpoku MaTpulel O (3, 8).

4. TloncuuTtarh KOJMYECTBO OTPULIATENBHBIX 3JIEMEHTOB MACCHBA, MOPSIKOBBI HOMEpP KOTOPBIX
MEHbILIE HOMEpa MUHMMAJIBHOTO 3JIeMeHTa. Vcroab30BaTh (GYHKIMIO AJIsl KaX/10i CTPOKHM € YETHBIM HO-
MepoM maTpuusl A (8, 4).

5. 3aMeHUTh MOJIOKUTENbHbBIE SJIEMEHTHl MAacCHBa HYJSIMHU, a OTpPHUIIATEIbHbIE UX a0COIIOTHBIMU
BEJIMYMHAMH, yBenn4eHHbIMU B 10 pa3. Mcnons3oBaTh GyHKINIO A KaXKIOH HEUETHOW CTPOKH MaTpHu-
el C (5, 6).

6. IloxcuMrTaTh KONMYECTBO MOJOKUTEIBHBIX JIEMEHTOB OJHOMEPHOTO MAaCCHBA, MOPSIKOBBIN
HOMEp KOTOPbIX 00JIbIlIe HOMEpa MaKCUMaIbHOIO 3JeMeHTa. Vcrnonb30BaTh QYHKIUIO ISl CTPOK MaTpH-
sl A (7, 6), c HOMEPOM KpaTHBIM 3.

7. TloMeHATH MecTaMH MHEPBbIN AJIEMEHT MaccHBa C MOCIEAHUM, BTOPOH — C MPEANOCIEAHUM, U
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T.1. Ucnionb30BaTh QyHKIUIO 17151 Kaxkaoi cTpoku Matpuilsl H (4, 8)

8. IloxcuuraTh cpeaHee apuPpMETHUECKOE IEMEHTOB MAcCHBa, CTOSIIMX HA HEYETHBIX MECTax.
Hcnonp30Bath GyHKUINIO IS KQKI0W BTOPOU CTpokH MaTpullel M (4, 6).

9. [Ilepe3anucaTh 37€MEHThl MACCHBA, JIEKAIINE MEXY 3-UM U §-bIM 3JIEMEHTOM B OOpaTHOM I10-
psnake. Mcronb30BaTh GYHKIUIO 7S K&XKIO0K TpeTbel cTpoku MaTpuusl T (9, 10).

10. Haiitu npousBeneHHe MaKCUMaJIBHOTO M MMHUMAJIBHOTO 3J€MEHTOB MaccuBa. Vcrosb30BaTh
byHKIMIO 17151 KaXI0M TpeThel ctpoku matpuisl K (12, 8).

Tema 12 CebLaku

3aganue. B anroput™e pemieHus 3a1ayyl BBIICIUTh HEO0X0AUMBIE (PYHKIMH (KaK MPaBUiIo, 3TO MO-
BTOPAIOIIASACA MOCIEI0BATEIbHOCTh AeicTBHI). DYHKIUS NOJKHA BO3BpAIlaTh HECKOJIBKO 3HAUCHUM,
IUIs1 3TOTO UCIIONIB30BATh CCHUIKH. B IporpaMMe nmpo1eMOHCTpUPOBATh BHI30B (DYHKIIUH.

Bapuantbl

1. Ecnu xBajgpaTHbIC ypaBHEHUS 2x?2 +bx—-11=0u ax?* —x+¢c=0 (rme a, b, ¢ — 3HaucHus,
BBOJIMMbBIC C KJIAaBUATYPbI) UMEIOT TOJIBKO BEUICCTBEHHBIC KOPHU — OINPEIEIIUTh KX CYMMY, B ClIydae BCEX
MHUMBIX KOPHEH CIIOXKHUTh WX BEIICCTBEHHBIC YaCTH.

2. JlaHbl 1Ba OMTHOMEPHBIX MaccuBa BemecTBeHHBIX yrces A(12) u B(10). Beranciuth 3HaueHME

+ % CQ—

— SA SB

PoR—

Sg + S,

MOJYyYAOU[yI0 B KQUECTBE Mapamerpa OJHOMEPHBIA MACCUB U MOACUYUTHIBAIOLIYI0 CYMMbI MOJOKHUTENb-
HbIX U OTpHULATCIBbHBIX 3JICMCHTOB JAHHOI'O BCKTOpA.

,TIe S, — CyMMa MOJIOKHTEIbHBIX IIEMEHTOB BekTopa A. Heobxommmo co3iath GyHKIHIO,

S, *S¢

3. Janbl BemectBennbie MaccuBbl A(14) u C(8). BeluuciauTh 3HaueHue Z=—->—C— e
Ke + Ky
C A

S,, K, — cymMMa U KOJMYECTBO IOJIOXKUTEIBHBIX dJIeMeHTOB BekTopa A. Heob6xomaumo co3nath (yHK-

IIUIO, TTOJTYYAIONIyI0 B Ka4eCTBE IapaMeTpa OAHOMEPHBI MAaCCHUB U MOJICYUTHIBAIONIYI0 CYMMY M KOJIHYe-
CTBO 3JIEMEHTOB JaHHOT'O BEKTOPA.

4. Coznmath (QPyHKIHMIO, ITOJCYUTHIBAIONIYIO 1O 33/JIaHHBIM CTOPOHAM TPEYTOJbHUKA BEIMYHHBI
ero yrjioB. BeiBequTe 3HaueHUs MONTYyYEHHBIX YIJIOB M3 TJIaBHOW (GyHKUMHU. Pacnosoxure HaiJleHHbIE
3HA4YEHUs YTIIOB B MOPSIKE U YOBIBAHUSI.

5. CoznaTh QyHKIHIO, TOJYYAIOIIYI0 HEKOTOPBIA BEC — apryMeHThbl (PYHKIIUH KOJHMUECTBO KUJIO-
rpamMM ¥ TpaMM B HCXOIHOM Bece. ApryMeHTOM (YHKIIUU TaKXKe SBISIETCS BETMYMHA M3MEHEHUS 3a/laH-
HOTO Beca, BbIpaxkaeMasi B rpammax. DyHKIMS 10JDKHA BO3BpALIaTh HOBBIM BEC, C yYETOM €ro M3MEHe-
HUS, BRIPQKCHHBIN B TPaMMax U KHJIOTpaMMax.

6. Co3narh QyHKIUIO, MOTYYAIOUIYI0 B KQUeCTBE apryMEHTOB JUIMHBI CTOPOH TPEYTrOJIbHUKA U
MOJICYMTHIBAIONIYIO €r0 TepUMeTp | Tuiomazb. [IpogeMorcTpupyiiTe paboTy maHHON (QYHKIIMM HA TIpH-
Mepe TpeX TPeyroJbHUKOB. Pacronoxxure HallZleHHbIe 3HAaYEeHUS TUIONIAIeH B MOPSIKE BO3PACTAHUS.

7. Coznarp (yHKIHIO, BO3BPAIAIONIIYI0 HHIEKCH U 3HAYCHUE MUHUMAJILHOTO JIEMEHTa MaTpH-
bl [IpogeMoHCcTpUpOBaTh paboTy AaHHOM GyHKUMY st MaTtpul] A(2, 4), B(2, 4), C(4, 4).

8. Coznarp (QyHKINIO, BO3BPAINAIONIYI0 WHAEKCHI TIEPBOTO HEOTPHUIIATEIBHOTO 3JEMEHTa MaT-
puisl. [IpogemoncTpupoBats padboty ganHo ¢pyHkuuu aias matpun A(3, 6), B(2, 6), C(5, 6).

9. Co3znarh (QyHKIUIO, BBIYHCISAIONIYI0O MaKCUMaJbHBIH W MUHHMAJIbHBIN 3JIEMEHTBHI BEKTODA.
[IponemoHcTpupyiite ee paboty Ha npumepe Bektopos X(10), H(15).

10. Co3mare QyHKIMIO HaXOXKJIEHHS TUIOIMIAIN OBEPXHOCTH M 00beMa Iapa Mo 3aJaHHOMY pa-
maycy. [lpomeMoHCTpHpOBaTh €€ paboTy IUIS TpeX 3HAYCHHWH paanyca, BHIBECTH PE3YJIbTaThl PabOTHI
(GYHKIIMU 13 OCHOBHOM MPOTpaMMBl.

Tema 13 Tunsl JaHHBIX, ONpe/e/isieMble MoJib3oBaTeeM. CTPYKTYpHbBIii 11a0J10H

3ananue. CTpyKTYpHBIN MIa0JIO0H ONPECTUTh B COOTBETCTBUHU ¢ BapraHToM. C037aTh MacCHUB TH-
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na CTPyKTypHOro mabioHa. [IpoieMoOHCTpUpOBaTh BBOJ IaHHBIX IS SJIEMEHTOB MAaCCHBA M BBIBOJ] MX Ha
sKkpaH B Buje Tabiuipsl. [Ipu BBoIe JaHHBIX O0OecneunTh MPOBEPKY MPAaBUIBLHOCTU BBOJA. PeannszoBarthb
MOVICK ¥ BBIBOJ HA DKpPaH MH()OPMALIMU TTO HEMTOJHBIM JaHHBIM

MeTtoauyeckue peKoMeHIAIUH

[Tpu BBOJIe TaHHBIX KOJIMYECTBO 3alMCEed B MACCUBE HE 3a/1aBaTh SBHBIM oOpa3om. ITocie BBOMA
KQKJIOW 3alUCH MPOrpaMMa JI0OJDKHA BBIBOJMTH 3allpoOC, HAIIpUMeEp Takoro Buaa: Beoauts eme? Ecnu na
— BBeauTe 1, nnaye — 0.

[TpoBepka MpaBUILHOCTH BBOJA TOJPa3yMeBaeT MPOBEPKY HAa JOCTOBEPHOCTh KOJUYECTBEHHBIX
3HAYCHUH, HAlPUMEp, HOMEp Mecsia He Oojiee 12, CTOMMOCTh TOBapa HE MOXKET OBITh OTPHUIIATCIIBHOM,
BO3pacT venoBeka He npesbimaeT 100 ner u np. B cimydae HeBepHOTO BBOJIA, TPOrpaMMa JIOJIXKHA 3aIpo-
CHUTh IIOBTOP Ha BBO/I.

Bapuantbi

1. CrpykTypHbIil 1a0JOH BKIIOYAET: HOMEp aBTOOyca, GaMHUIUs M HHULUAIIBI BOJUTENS, HOMEP
MapuipyTa, aTa JeMcTBUs TEXOCMOTpa, HOMep aBToOyca B aBTOIapKe.

2. CrpykrypHblii ma0moH coxepxut ceneHust kutanuumu JKKX: ®MO Bnanmensna, ampec,
IUIOINA/b KBAPTUPHI, TEKYLIHE U NPEbIAYIINE OKAa3aTeIl CYETYMKOB XOJIO0AHON U ropsiueit BoJbl, cymma
U HAIMYHE IIaTexa 1mo Mecsnam. CymMMa riarexa pacCuuTBhIBAaeTCs MporpaMMHo. Tapugsl B mporpaMme
yKa3aHbl KaK KOHCTAHTBHI.

3. CrpyKTypHBIH MAOJIOH COAEPKUT CBEACHUS KBUTAHIMHU 00 orare siexTposHeprun: OO
BJAJeNIbla, aJpec, TeKyLIMe M MpelblIylire IOKa3aTelld CUYeTYMKAa CyMMa M HaJM4yMe IUlaTexa IIo
MecsinaMm. CyMMa I1aTeka pacCUMThIBaeTCs IporpaMmMHo. Tapud B mporpaMMe yka3zaH Kak KOHCTaHTA.

4. CrpyKTypHBIH 11a0JI0H COJEPXKUT O 3aKka3ax [Iunuepuun: Ha3BaHUE U CTOUMOCTb, KOJIMYECTBO
JUIS KaXKJI0r0 HAaMEHOBaHUs, HAJIMYME CKUJIKH, €€ BEJIMYMHA, CyMMa 3aKa3a, pacCuuTaHHasi IpOrpaMMHO,
azipec J0CTaBKH, JaTa. BeianuumHa CKMJIKK 3aBUCUT OT CyMMBI 3aKa3a — 2% Ipu cymme Bbllie 2 ThIC. pyO.,
5% - mpu cymme 3akasa BbIIIE 5 THIC. PyO.

5. CTpyKTypHBIH I1a0JIOH COJEPKHUT CBEACHUS O KOMIUIEKTallUM HOYTOYKa: MOJeNlb, 00beM
ONepaTUBHOW NaMATH, 00BEM KECTKOrO IUCKa, Ha3BaHMe OnepalMoOHHOW CHCTEMBbI, J1aTa HWCTECYEHMS
CpOKa JIMIIEH3UH, CTOUMOCTb.

6. CrpykTypHBI MIa0JIOH NOJDKEH COMepXaTh (haMuIMio, UMl CTYIEHTAa; HOMEp TPYIIbl U
Kypca; IATh OLICHOK, ITOJyYEHHBIX Ha dK3aMEeHaX ¢ YKa3aHHUEM Ha3BaHUS IPEIMETOB.

7.  CTpyKTypHBIH 1Ia0JIOH JAOJKEH COAEpKaTh (PaMHUIINIO, UMS CTYJIEHTa; HOMEp IPYIIbL; MSTh
OLIEHOK, MOJYYeHHBIX Ha JK3aMEHaX C yKa3aHHEM Ha3BaHUS INPEJIMETOB, pa3Mep CTUIEHIUS B pyo.
Crunenaus Ha3zHayaeTcss nmporpaMMHo. CTyzneHTaM, MONTY4YHMBIIMM XOTS Obl OJIHY TPOWKY WJIM JIBOWKY,
CTUIIEHAMS He HazHavaeTcs. CTyaeHTaM, NMOJyYUBIIMM BCe MATEPKH Ha3HauuTh ctuneHauto B 4000 pyo.,
naTepok Oobie, yem yetBepok — 3700 pyO., Bce uerBepku — 3500 pyo.

8. B crpykrypHOM I1a0/IOHE JOJDKHBI coJepKaThbes cleayromue ceneHus: Pamummst, Mms,
naTa poXkKJACHHS, HOMep TesnedoHa.

9. CrpyKkTypHBIi IA0JOH JOJDKEH COJiepKaTh MyHKT Ha3HAUYEHUs, HOMep peiica, AaTy U BpeMs
BbUIETA, BpeMsl B IIOJIET€, CTOMMOCTh Owiera, Hanudue OuieroB kacce. Bpems mpuObITHS B MYyHKT
HAa3HAYEHUS BBICUMTHIBAETCS IIPOTPAMMHO.

10. CrpykTypHBIH 1a0JI0H JODKEH COJIEPKaTh. HAMMEHOBAHKE ; HA3BaHHE MOJICIH; XapaKTepH-
CTHKH MAMSTH; CKOPOCTh PabOTHI MpoIieccopa; KOITUIECTBO.

Tema 14 TexcroBble ¢aiiabl
3ananme. CornacHo BapuaHTy HAIHMIIUTE IPOrpamMMmy st 00pabOTKH TeKCTa.
MeToauyeckue peKOMeHAaHU

C moMomipI0 TEKCTOBOTO pefakTopa biokHOT co3nath (ait, cogepxaniuii TEKCT, JUTHHA KOTOPOTO
He npesbiaer 1000 cumMBosI0B (7MHA CTPOKHU He npeBbinaeT 70 cuMmBonoB). MMs (aiina 10KHO UMETh
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pacumpenue tXt. Hanucarbs nporpammy, KOTopasi BRIBOAUT COJEpKUMOE (aiiia Ha SKpaH U BBINOIHSAET
JEUCTBUS B COOTBETCTBUU C BapuaHTOM. BeineneHue (parmMeHTa B TEKCTE BBIAEIUTH IPOU3BOJIHBIMU
CHUMBOJIaMHU (3B€3/10YKAMM, CII3LLIEM U T.II)

Bapuanmui

1. OmnpenenuTbs KOJIUYECTBO MPEIOKEHUN B TEKCTE; MO HAXATHIO MPOU3BOJBLHON KIIABHIIH BHI-
JIEJIUTh TPEThE MPEIITI0KEHUE.

2. Onpenenutpb KOJUYECTBO CIOB B TEKCTE; MO HAKATHUIO MPOU3BOJBLHOMN KJIABHUIIHN BBIJICIUTH JIe-
CSITOE CIIOBO.

3. Onpenenutpb KOJIMYECTBO CIIOB B TEKCTE, HAUMHAIOIIUXCS C TJTACHOW OYKBBI; BBIJICIUTH MIECTOE
CJIOBO B TEKCTE MO HAYKATHUIO IPOU3BOJIBHOM KJIABHUILIH.

4. OmnpenenuTh KOJUYECTBO CJIOB B TEKCTE, Y KOTOPHIX MEPBBIN U MOCIECIHUNA CUMBOJIBI COBIa/Ia-
FOT; BBIJEIUTD 10 HAKATUIO [TPOM3BOJIbHOM KJIABUIIM NIEPBOE U3 HAWJICHHBIX CJIOB.

5. Omnpenensar KOJIMYECTBO NMPEATOKCHUH, HAUMHAIOIIMXCS C TIaCHOW OYKBBI; 110 HAXKaTHIO MPO-
W3BOJIbHOM KJIABUILU BBIIEIUTH MEPBOE U3 HANAECHHBIX MPEIJIOKECHHIM.

6. OrpenakTUpoOBaTh TEKCT, YAAISS JIMIIHUE CHMBOJIBI TPOOEIOB MEXIY CIOBaMU; IO HAXATHUIO
MPOU3BOJIBHOMN KJIABUIIU BBIAEIUTH MEPBOE MPEIIOKEHNUE TEKCTA.

7. OTpenakTupoBaTh TEKCT, 3aMEHSSI OYKBBI «O» Ha «a»; M0 HAXATUIO MPOU3BOJIHHON KIIABUILIU
BBIJICJIUTH MIEPBOE UCIIPABIEHHOE CJIOBO.

8. OrtpenakTupoBaTh TEKCT, 3aMEHsS JABOWHYIO OYKBY «H» Ha oguHapHyo. [lo Haxartuio mpous-
BOJIBHOW KJIABUILIH BBIICIIUTH IEPBOE UCIIPABIEHHOE CIOBO.

9. Omnpenenutp KOJWYECTBO BOCKJIUIATEIBHBIX IPEIJIOKCHHH; BBIICIUTh IEPBOC HAWICHHOE
MPEJI0KEHUE 110 HAKATUIO ITPOU3BOJIBHOM KIIABUILIH.

10. ITomcuuTaTh KOJIMYECTBO CJIOB B CAMOM JUIMHHOM TPEIJIOKCHHUH; BBIJCIIUTH 110 HAXKATHIO TIPO-
W3BOJIbHOM KJIABUIIW HAWJIEHHOE NPEAJIOKEHHE.

Tema 15 bunapHuble paiiibl

3aganue. B xaxnoMm u3 3a1anuii uCXOAHbIA (aitn popmupoBath nporpamMmHo. KommdaecTBo sie-
MEHTOB MCXOJIHOTO (hailyia HEN3BECTHO.

MeToaunyeckue peKoOMeH AU
[{enecooOpa3Ho st co3naHusl OMHapHoro ¢aiia co3garh OTAEIbHYIO MporpaMMy. Yucia Moryt
BBOJIUTHCS JIMOO MOJIb30BaTeNeM, IMO0 CUETUYMKOM CiiydaiHbIX yncen. KonnuectBo uncen B ¢aitne 3ana-
BaThb C.]'Iy‘IﬂfIHI:IM o6pa30M, 1 OHO JOJDKHO OBLITh HEM3BECTHO B OCHOBHOM mnmporpamMme, T.€. HUKJIT BBIIOJI-
HseTCS NPHU YCIOBUU «I10Ka HEe KOoHel (aiiiay. [[is mpoBepKu MpaBUIBHOCTH PaOOTHI MPOrpaMMBbl Ha K-
paH BBIBOJWTH U TIEPBOHAYATILHOE COIep)kUMoe (aiia, 1 pe3yibTar.

Bapuantbl

1. B c¢aiine comepxutcst HekoTopoe KoauuecTBo yucena. ChopMupoBaTh U3 HUX MaTpUIly, CO-
nepxainyto 4 cronbua. Hegocraroue 35eMeHThl MOCIEIHEN CTPOKH 33/1aTh paBHBIMU HYIIO. BriBecTu
Ha 9KpaH MaTpHily B OOIICIPUHATOM BHUJE, €€ Pa3MEPHOCTb U CYMMBI 3JIEMEHTOB IJIABHOW JAMAaroHaIu U
OOOYHOM IMaroHaMu.

2. B oaiine conepxarcs uncna. ChopMupoBaTh U3 HUX MATPHILy, COAEPXKAILYIO TSTh AJIEMEH-
TOB B cTpoke. Uncia HenoJHOM CTpOKH 0TOpOCUTh. BriBecTH Ha reyaTh MaTpUily B OOLIEIPUHATOM BUJE
Y TIOCUUTATh CYMMY 3JIEMEHTOB, COAEPIKAIIMXCS B MPENOCIeIHEH CTpOKe.

3. U3 mudp, conepxkamuxcs B Qaitiie chopMUpoBaTh HOBBIA (DAl cleAyOmuM 00pa3oM, CHa-
Yania pacroyIOKUTh TPeX3HAauHble MUGPHI, 3aTeM JABy3HauHble. HallTh MakcMMalbHOE U MUHUMATBHOE
YHCIIO B MOJYYEHHOM Habope.

4. B ¢aitne comepkarcs yucna, chopMuUpoBaTh U3 HUX Marpuiy 4X4, B3sSB mepBble 8 uuceln
cHavasa (aitia, a OCTaJIbHBIC — ¢ KOHIIa (aitna. [locuntars mpon3BeAeHNE HIEMEHTOB TO/1 TJIABHOM ra-
TOHAJIBIO MaTPHIIBI.
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5. B ¢aiine conepxatcst uncna. ChopMupoBaTh U3 HUX MATPHILY, COJEPKAIIYIO ISATh JIEMEH-
TOB B cTpoKe. [IepBble 1ecsATh 371eMEHTOB B3sTh U3 Hauasa ¢aiisia, nocieaHue mTh ¢ ero KoHua. BeiecTn
HAa Me4YaTh MaTPUILy B OOIEHPUHATOM BUIE U IOCUUTATH CYMMY SJIEMEHTOB, COACPIKAIIIMXCS B MTOCIIETHEH
CTpOKE.

6. Ommcarh CTPYKTYPHBIN MIAOJIOH 7S IPEICTABICHIS KOMIUIEKCHOTO YUCIIA, COEPIKAIUi TT0-
Js: BEUIECTBEHHass U MHUMas 4yacTb. HamucaTh mporpammy, 3alucChIBalOLIYIO JaHHbIE O KOMIUIEKCHBIX
yuciaax B OMHApHBIN (ailm M 0TOOpaKaloUIyl0 Ha 3KpaH HH(OPMAIMIO O YHCIAaX, MOIYJIb KOTOPBIX
MEHBbILIE IECATH.

7. Onucare CTPYKTYPHBIH MAOIOH ISl IPEACTABICHUSI KOMIUIEKCHOTO YHMCIIa, COAEPIKAIINi T1o-
Js: BEUIECTBEHHass U MHUMas 4acTh. HamucaTh mporpammy, 3anuchIBarOLIYIO JaHHbIE O KOMIUIEKCHBIX
yuciaax B OWHApHBINA (aill ¥ 0TOOpaXarollyl0 Ha 3KpaH MH()OPMAIUIO O YMCIIAX, apryMEHT KOTOPBIX
MeHblIe 7 /2.

8. Omnwucare CTPYKTYPHBIH A0IOH JUIS PEACTABICHUS KOMIUIEKCHOTO YHCIIa, COIEPIKAIIUi Mo-
Js: BEUIECTBEHHass U MHUMas 4yacTh. HamucaTh mporpammy, 3alnucChIBalOLIYIO JaHHbIE O KOMIUIEKCHBIX
yucaax B OMHApHBIN (aitn 1 0ToOpakaronlylo Ha 3KpaH WH(OPMAIMIO O YHCIAaX, MHUMAas U BEIIECTBEH-
Has 4aCTU KOTOPBIX UMEIOT OJIMHAKOBBIH 3HAK.

9. B ¢aiine 3aganpl MHOKECTBO ToueK A u Touka O BHe ero. HaiiTu Bce mapbl TOUEK, JISKAIINX C
TOYKO# 0 Ha OTHOMU TIPSAMOIA.

10. B ¢paiine 3aqaH0 MHOXKECTBO TOYEK Ha IIOCKOCTH. [10/1cCUNTATh KOJTMYECTBO TOYEK, JICHKALITIX
BHYTPH yKa3aHHOH OKpY>XKHOCTU. OKpYXHOCTb 33JaBaTh C KJIaBUATypbl KOOPIAMHATAMU LIEHTPA U Paauy-
coM. BriBecTH Ha 3KpaH KOOPJMHATHI HAICHHBIX TOYEK.

Tema 16 O0bEeKTHO-OPHEHTHPOBAHHOE MPorpaMMupoBanue. KoncTpykTopsbl

3ananue. B cooTBEeTCTBHM C BapuaHTOM COCTABUTH OMHMCAHWE Kiacca. B kimacce onpenenuts He
MeHee TpeX KOHCTPYKTOPOB paznu4Horo Buaa. O0bsSBUTH 00BEKTHI Kiacca U MPOJEMOHCTPUPOBATH pado-
Ty BCEX €ro METOJIOB KJ1acca.

MeToanuyecKkue PE€KOMEHIAUH
BBI6I/Ipa$I Ha60p moJjeu kKinacca H606XOI[I/IMO IIOMHUTB, YTO OH JOJDKCH OAHO3HAYHO 3a1aBaTb BCC
XapPaAKTCPUCTHKHU PCAJTBHOTIO IPOTOTHIIA 00BeKTA. I[J'ISI BBITIOJTHCHHA IIPpUHOHWIIA WHKAICYIISIOWH I10JIA
HAOJIKHBI ABJIATHCA 3aKPBITBIMU 3JICMCHTAMU. I/IHTep(I)eﬁC MMPEACTABJICHUSA 3JICMCHTOB KJIaCCa OIIMCBHIBACT-
Cs €ro METoJaMHu.

Bapuantbi

1.  OpranuzoBaTh KJacc moukda, COAEpX AU KOOPAMHATHI TOYKM Ha IJIOCKOCTH U METObI:
BBIBOJIa KOOPAMHATH TOYKH, HAXOXKJCHHUS PACCTOSHHUS OT TOYKH JIO HAadaJa KOOPJWHAT, OTPECIICHUS
MPUHA/IISKHOCTH TOUYKH HEKOTOPO mpsMoit (korhUIIMEHTH ypaBHEHUS IPSIMOM 33a71aTh KaK MapaMeTphl
MeTo/1a).

2.  Opranu3oBaTh KJacc mouka, COACPKAIMUN KOOPAWHATH TOYKU B MPOCTPAHCTBE M METOJIBI:
BBIBOJIa KOOPJUHATHI TOUKH, HAXOXKACHHS PACCTOSHUS OT TOYKU IO Hayayia KOOpJIUHAT, METO OIpeiene-
HUS TIPUHAIIICKHOCTH TOYKH HEKOTOPOU MPSIMOH (KO3(pUITUEHTHI YpaBHEHHS TPSIMON 3a1aTh KakK mapa-
METPBI METOAA).

3. OpranuzoBaTh KJIacc 0podwb, CoAepk AU METOJIBI BEIBOJIA IPOOH B OOIICTIPHHSITOM BHJIE U
(YHKIUIO BBIICTICHUS 1IETI0M YacTH.

4.,  OpranuzoBaTh KJIacC OpoOb, COMEPIKAIINNA METOJIBI BEIBOAA APOOM B OOIIESTTPUHSATOM BUJIE U
GyHKIUIO IpUBEIeHUs ApoOU K HeCOKpaTuMomy Buy. [leperpy3uth onepanuio JeneHus IByX ApoOei.

5. Omnwucarp KJacc éekmop Ha TIOCKOCTH, COJEPKAIINi KOOPJIUHATHI €ro Hadajga W KOHIA U
METO/IbI BBIBO/IA KOOPJMHAT Ha dKPaH U HAXOXKJICHUS JJTUHBL.

6. Omnwucarh KJIacC gekmop B MPOCTPAHCTBE, COJEPIKAIMK KOOPIUHATHI €r0 Havdalla ¥ KOHIIA U
METO/IbI BHIBOJIA HA DKPAH 3HAUEHUI KOOPAUHAT M HAXOXKIEHUS JITTHHBIL.

7. Co3maTh KIACC KOMMJIEKCHOe Yuci0 ¢ METOJAMH HaXOXKJICHHUS apryMEHTa KOMIUIEKCHOTO
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Yrclia ¥ BBIBOJA YUCJIA HA DKPaH B OOILIEIPUHATOM BUJIC.

8.  Co3zparp KJacc KOMNIeKCHoe YUcio ¢ METOAAMH HaXOXKACHUS MOJYJS KOMIUIEKCHOTO YHC-
Jla ¥ BBIBOJIA YKICIIA HA SKPaH B OOLICTIPUHSATOM BUJIC.

9.  Omucatp KJIacC 00OHOMEPHbI MACCU8, COAEPHKAIIUN €ro IEMEHThl U UX KOJINYEeCTBO, a TakK-
K€ METOJ BBIBOJIa BCEX 3HAUCHUN Ha 3KpaH U HAXOXKJICHUS CPEIHEr0 apu(PMETHUECKOTO BCEX IJICMCHTOB
Y KOJIMYECTBA OTPULIATEIbHBIX U MOJIOKUTEIBHBIX 3JIEMEHTOB.

10. Ommucatp KIacc 0OHOMeEPHBIN MACCUE, CONEPKAIINUN €r0 FIEMEHTHl U UX KOJIUYECTBO, a TaK-
K€ METOJI BbIBOJIa BCEX 3HAYEHUI Ha 3KpaH U HAXOXKICHHS MUHUMAJIbHOIO U MAaKCHUMAJIbHOTO €ro 3Jie-
MEHTOB.

Tema 17 HacaenoBanmne. Ileperpyska onepaunmii

3aoanue. VI3menute nporpamMmy NpeabIAyIIero 3aJaHusl, OpraHM30BaB Ha OCHOBE CYILECTBYIOIIE-
ro KJIacca MPOM3BOJHBIN KJIACC, JOTIOJTHUTEIBHO BKIIOYHB B HETO ONepaliu cpaBHeHHs (0OJbIIe, MEHb-
1€, paBHO) ¥ MaTeMAaTHYECKUE ONEpalluy, MPUMEHHUB WX K 00bekTaM. [IpogeMoHCcTpupyiiTe paboTy Beex
METOI0B 0a30BOT0 U MIPOM3BOIHOTO KIIACCOB.

Metoguyeckue peKOMeHAAUN
HCO6XOIH/IMO IIOMHUTB, YTO XOpOHII/IM CTUJIEM HpOFpaMMI/IpOBaHI/Iﬂ SABJIACTCA BBI3OB KOHCT-
PYKTOpPOB 0a30BBIX KJIacCOB M3 KOHCTPYKTOPOB IMPOU3BOJHBIX KiaccoB. IleperpyxeHHble omneparuu
OOJIDKHBI UMETH TOT K€ CMBICII U TO K€ KOJIMYCCTBO apFYMeHTOB, YTO U UCXOIHBIC. B 6I/IHapHI)Ie onepa-
UK BTOPOM OOBEKT IEepe/IaBaTh B KAUECTBE MapameTpa.

Tema 18 IMosimmop¢u3m: BUPTYaJibHbIe PYHKIMHU U A0CTPAKTHBIE KJIACCHI

3aoanue. B cOOTBETCTBUU C BapUaHTOM OPraHM30BaTh KJIACChl. B IPOM3BOIHBIX Kiaccax He
3a0BITh OOBSBICHHE KOHCTPYKTOPOB M ()YHKIMU BBIBOJAA JAHHBIX HA medaTh. [IpogeMoHcTprpoBath pa-
00Ty BCEX METO/10B POU3BOIHBIX KIIACCOB.

Bapuanmot

1. Omnwucatp abctpakTHbii Kiacc Cotpynnuk. Kiace nomkeH conepikarh XapakTepUCTHKHU: UMS,
bamunus, TOMKHOCTB, OTIEN; (DYHKIMIO BBIBOJA BCEX JNAHHBIX Ha 3KpaH. Ha ero ocHoBe peann3oBaTh
kiaccel AnmunHucTparop, Havaneauk otnena, PykoBoaurens oprann3anuu. OyHKIMIO BBIBOJA JaHHBIX
Ha 9KpaH pealn30BaTh B KjIaccaxX pazIMYHBIM CIIOCOOOM, YTOOBI PYKOBOJIUTENSAM IO/Ipa3AeIeHU MOTIH
OBITh TOCTYITHBI JJaHHBIE TOJBKO 00 MX TOJYMHEHHBIX, a PSIIOBOW COTPYAHHUK MOT BHJETH TOJBKO ceOs,
aJIMUHUCTPATOP BCEX, KPOME PYKOBOJIUTEISI OPTaHU3AINH.

2. Co3pgarb aOCTPaKTHBIN KIIACC cpedcmeo nepedsudiceHusi. Ha ero oCHOBE peayn30BaTh KIACCHI
camonem, mawuna, kopadoas. Bee Kilacchl JOKHBI XPaHUTh MAapaMeTphbl CPEACTB MEPEIBUKEHUSA: CKO-
POCTh, pacxo] TOIUTMBA, HANMEHOBAHHWE TPOM3BOIMTENS, TOJ BBHITYCKa, METOJ BBIBOJA HA DKpaH BCEX
JAHHBIX, ONPEENCHHsI CPOKa CIIY>KObI. IHIUBUAYaIbHO AJI caMoJIeTa YKa3aTh BBICOTY M MaKCUMAJIbHYIO
TaTbHOCTH TOJIETa, ISl MAIIWHBI — 00BEM JIBUTATEJSI, JJIsl caMoJIeTa i KOpaldJisi — KOJMYECTBO TOCaI04-
HBIX MECT, JUIs KOpalJis — BOJIOM3MEILEHHE.

3. Co3marp aOCTPaKTHBIA KIIACC JUHUA 8MOPO2O NOPAOKA € TIOISIMHA — KO PHUIIMEHTHI ypaBHE-
HUS BTOpOro nopsaaka. Ha ero ocHoBe co3aTh Kiacchl OKPYKHOCTB, apabosia (¢ METOJJOM HaXOXKIECHHUs
JTUPEKTPUCHI), TUIiepOoIIa, IUIUIC (C METOJOM HaxXxOXAEHHs 3KcleHTpucurera). [IpegycMoTpeTs BUPTY-
aJIbHbIE METO/Ibl HAXO0XKJICHHS IIEHTPa (BEPLIMH WU (OKYCOB) TMHUNA U (PYHKIIMM BBIBOJIA JAHHBIX HA JK-
paH.

4. Ornucatb aOCTpakTHBIN Kiace ¢ueypa na niockocmu. Ha ero 6a3ze co3aarhk Kiacchl Kpyr, Tpe-
YTOJIBHUK, TPSIMOYTOJNBHUK. [IpemrycMoTpeTh BHpTyalbHBIE METONBI CO3[MaHHS OOBEKTOB, BHIYHCICHUE
wiomaan Guryp, nepumerpa i TpeyroJbHUKA U IPSIMOYTOJIbHHUKA, JJTMHBI OKPYXHOCTH — JUIsl KpyTa.

5. CozpaTth aOCTPAKTHBIM KJIAcC npasunvHuil MHO20y2oabHuk. Ha ero ocHOBe cO3/1aTh KJIACCHI
TPEYroJIbHUK, KBaJpaT, BOCBMUYTOJbHUK. [IpenycMOTpeTh BHpTyalbHbIE METOJbI CO3JIaHHS OOBEKTOB,
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BBIYHCIICHHS UX TIEPUMETPA, TUIOIIA 1, BEIMYMHBI YTIIa.

6. Coznmath aOCTPaKTHBIN KIIACC NPABUIbHBIIL MHO202PAHHUK C TIOJISIMU JUTMHA pedpa U YHCIIo pe-
Oep. Ha ero ocHoBe co3aarh Ki1acchl TETpadaAp, Kyd, okTasap (BOCBMUTPAHHUK). [IpeaycMoTpeTs BUPTY-
aJIbHBIC METO/IbI CO3aHUsI OOBEKTOB, BBIYHUCIICHHUS X ILIONIAIU IIOBEPXHOCTH U 00beMa.

7. CosznaTh abCTpaKTHBIN Kiace éexmop. Ha ero ocHOBE co37aTh KIacChl BEKTOP Ha IIOCKOCTH, B
TPEXMEPHOM IPOCTPAHCTBE, B MATHMEPHOM IpocTpaHcTBe. [IpeaycMoTpeTs BUPTyalibHBIE METOABI CO3-
JaHusl 00BEKTOB, BEIYMCIICHUS UX JITTMHBI, BBIBOJA HA SKPaH MX KOOPIHMHAT.

8. Co3narh aOCTpaKTHBIN KIIACC Ye06eK ¢ TOJISIMU TOJl POXKACHUs, 1o, (amuuus, umsi. Ha ero
OCHOBE CO3/1aTh KJIAcChl IIKOJIBHUK (C yKa3aHHEM HOMepa IIKOJIBI U KJlacca), CTYACHT (CIeIUalbHOCTB,
Kypc), mpenojaBarenb (CTax paboThl, TOMKHOCTB). [IpeaycMoTpeTh BUPTYaIbHBIM METOJ BBIBOJA JIaH-
HBIX Ha 9KpaH U BBIYHMCIICHHS BO3pAcTa ¢ YKa3aHHEM Y MOJIOJICKU COBEPIIICHHOJIETHUH WM HET, y B3pOC-
JIBIX TIEHCHOHEP HJTU HET.

9. Co3parp abctpakTHbIN Ki1ace DBM ¢ momsiMu  MOJEIb, TAKTOBAsl 4acTOTa Ipoieccopa, 00beM
orepatuBHOW mamMsaTi. Ha ero ocHoBe co3naTh kiacchl KommproTep (C ykazaHHEM XapaKTEPUCTUK MOHH-
TOpa), cymepkommbpoTep (yKa3aTh KOJHUYECTBO IMPOILIECCOPOB M MX XapaKTepucThkHu), KommbrorepHas
ceTh ( C yKa3aHHEM TOIIOJIOTUHU CETH, UCTIONB3yeMoro cranmapra, |P-anpecos pabounx cranmwmii). [Ipemy-
CMOTPETh BUPTYaJbHBI METOJT BEIBOJIA IAHHBIX HA 3KPaH.

10. Onucate aGCTpaKTHBIN Kiacc mpexmepras ¢ueypa. Ha ero 6a3ze co3naTh KIACChl HMUJIUHAD,
KOoHyc, nupamuaa. [IpearycMoTpeTs METObI CO3MaHusl OOBEKTOB, BBIYMCICHUE TUIOIIATU TTOBEPXHOCTH
¢buryp, odbemMa, mIomaad OCHOBaAHHUS.
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METOJIMYECKUE PEKOMEHIALIMU JUUIS [TPAKTUYECKUX 3AHATHIA
ANTOpPUTMBI U aJITOPUTMU3ALIHS

Bo3MOXHOCTH KOMIBbIOTEpa KaK TEXHHUYECKOH OCHOBBI 0OpaOOTKM JaHHBIX CBSI3aHBI C MCHOJb-
3yeMbIM ITPOrpaMMHBIM oOecriedyeHueM (IporpaMmamu).

[TporpamMma — ymopsioueHHas MOCIe10BaTEIbHOCTh KOMaH | (MHCTPYKIUI) KOMIIbIOTEpa ISl pe-
LICHUS 3a/1a4U.

[Ipouecc co3ganusi mporpaMM MOKHO MPEACTaBUTh KakK MOCJIEI0BAaTENIbHOCTh ACHCTBUMA, Mpel-
CTaBJICHHBIX HA PUCYHKE.

ITocTamoeka Anr OPHITMIT AITITA
EHME NG PelleHITA 3aJa<dIl

Y

—|IIporpanmmmp op aHHe

[ToctaHoBKa 3a/1a4u — 3TO TOYHAsT (POPMYITHMPOBKA PEIICHUS 3a/1a4M HAa KOMIIBIOTEPE C ONMMCAHUEM
BXOJTHOM M BBIXOJIHOW MH(POPMALIUH.

ANTOPUTM — CHCTEMa TOYHO C(OPMYIMPOBAHHBIX MPABHUII, ONPENENIAIONas Mporecc mpeodpaso-
BaHUS JIOMYCTHMBIX MCXOJHBIX JaHHBIX (BXOJHOHW MH(OPMAILIMU) B KEIAEMbIH pe3ysbTaT (BBIXOIHYIO
nH(POPMAIINIO) 32 KOHEYHOE YHCIIO IIaroB.

HpOFpaMMI/IpOBaHI/Ie — TCOPCTHUUCCKAA W IMPAKTUYCCKAA ACATCIBHOCTH C CO3JaHUCM IIPpOTIpamMMm,
OCYIIECTBIISIONIAS IEPEBOJI AITOPUTMA PEIICHUS 3a/1a4H Ha SI3bIK IPOrPAMMHUPOBAHUS.

Cy1iecTByeT HECKOJIBKO CIIOCOOOB MPEACTABICHUS AITOPUTMOB: CIIOBECHBIN, rpapUuecKuii U Jp.
OpavH U3 HUX — IPEJICTaBICHNUE B BUE OJOK-CXEM.

brok-cxema anroputma — 3T0 rpaduueckoe MpeCTaBICHUE AIrOPUTMa B BHJIE T€OMETPHUSCKHUX
¢buryp u ctpenok.  OCHOBHBIE 0JIOKU, UCTIOTIB3YyEMbIE B OJIOK-CXEMax:

Hanane obpalfoTen DaHELE.
(Hawanoe anropya.)
(OECHY3HE S AITOPITMA.

Enor nponscc. BRMOMESEES 0N PEIHE HITH M{RIIOE COSpanuil, B
PesyIETATS EOTOPED H3MeHASTCH SHAUSHHE, (OpMa HIIH IpeIcTAEMSHEA
DAHHETE.

Bnox BECDA-BEIEODA.

Bnox pemennA. Brifop BE3NPSENESHEA AMMOPHTME B S3EHCHM 0CTH
HEEDTOpEX NEpeMEHHER YCIOER ERYTEH GMoka.

Oco6eHHOCThIO 0a30BBIX KOHCTPYKITUHN SIBISIETCS TO, YTO JF00Ast M3 HUX UMEET TOJBKO OJUH BXOJ]
Y OJIMH BBIXOJ, TO3TOMY KOHCTPYKIIMM MOTYT BKJIQJBIBATHCS JIPYT B Ipyra MPOU3BOJILHBIM 00pa3oM, Ha-
MIPUMEDP, UMK MOXKET COAEPKATh CIECIOBAHUE JIBYX BETBIICHUM, KaXKJ10€ U3 KOTOPBIX COAECPKUT BIIOKEH-
HBIE [IUKJIBI.

JIMHENHBIN AJITOPUTM

JIuHeHbIM Ha3bIBAa€TCSl aJTOPUTM, B KOTOPOM BCE JEHCTBHS MOCIEAOBATEIBHO BBIMOIHSIOTCS
JPYT 3a JPYTOM.
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COCTaBI/ITB 6JIOK-CX€My a.IIFOpI/ITMa BBIYHUCJIICHHUS 3HAYCHU A
, A+ Bx

= W , e A=7, B=23.5 — KOHCTaHTBHI, X — IEPEMEHHAsI BBOJUMAs C KJIaBUATYPHI.
+

w

v

‘ A=T, B=23.5 ‘

:

‘ z=(44+Bx)(1+ B*B) ‘

'

3aoanue

CocTaBuThb 6J'IOK'CX€My aJiropuTMa BbIYHCIICHUA 3HAYCHUIN BEIIMUMHBI:

1. y(z)=2°-8, z(x):%ﬂ)’21
X“+1
2. h(a)=38a —123a/7, q(a) =sin(a) —h(a)
3. r(b)=294b —sinb+cos2b, b=1-7c

PA3BETBJISIIOLMICS AJITOPUTM

ANTOpUTM SIBJISIETCS Pa3BETBIISIIOIIMMCS, €CJIM B HEM IPEIyCMOTPEHO HECKOJIbKO HaIlpaBJICHUU.
[Tpumep. CocTaBuTh OI0K-CXEMY QJITOPUTMA JIJIsl BBIYUCIICHUS 3HAUEHUS (PYHKIUH:

35.2x+145, x<0

y =4100, x=0

J10x, x>0

y=3512x+145
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3aoanue

I. CocTtaBuTh GJIOK-CXEMY QJrOpPUTMa BBIUMCIIEHUS 3a/laHHON BEJIMYUHBI 10 BBEJICHHOMY C KJia-
BHATYPBI apTYMEHTY.

t2+t+3 25<t <50
t+25 10<t<?25

1 U(t)=
0, 0<t<10
t* -100, -50<t<0
JxE— X>3
2. 2(x) = X =15,
X + 25, X<3

(k+25)/(k—-25), k>25
3. r(k) = k + 25, 0<k <25
(k—25)/(k+25) —25<k <0

Il. CocTaBuTh aIrOpUTM MPOrpaMMbl, KOTOpast 10 BBEJCHHOMY 3HAUEHUIO KOOPJIMHAT TOYKHU OII-
penesser, MonagaeT JIM TOYKa B MULLIEHb, IIPEICTABIICHHYIO PUCYHKOM:

1. T 2.

kad

L 3

Hukianyeckuil aJiIrOpuT™M

L[I/IKJ'II/I‘-IGCKI/Iﬁ AJITOPUTM HMCIIOJIB3YIOT JJId OpraHu3alliid MHOI'OKPATHO MOBTOPAIOIINXCA BbIYMUC-
neHui. LuKInyeckuil anropuT™ CyIecTBEHHO COKpalaeT 00beM MpOorpaMmBl.

JIro0o¥ UK COCTOUT U3 mena yukaia (IEHCTBUM, KOTOpPbIE MOBTOPSIOTCS HECKOJIBKO pa3), Ha-
YaJbHBIX YCTAHOBOK, MOJU(HKAIIMY ITapaMeTpa IUKJIA U MPOBEPKHU YCIOBUS MPOJOJHKEHUS BHIOTHEHUS
UKIA.

Ha cxeme n3o00paskeHbl TUIIOBBIE COCTABIISIONINE HUKIMYECKOTO AITOPUTMA.

OnuH NOBTOP BBINOJIHEHHUS OIIEPATOPOB TeJla UK Ha3bIBaeTcsa umepayuel. IIpoBepka ycnoBus
BBITIOJIHAETCS HA KAKJOU UTEPALINH.

[TepemeHHbIe, U3MEHSIOUINECS B TEJI€ LIUKJIA U UCIIOJIb3yEMBbIE NPU MTPOBEPKE YCIOBUS MPOIOIIAKE-
HUS LIUKJIA, HA3bIBAIOTCS nApamempamu Yyukid.

Hauanbabie YCTAaHOBKH HCHOJB3YKOTCA OJIA TOTO, YTOOBI A0 BXOJa B IUKI 3a1aTh 3HAYCHHA IICPC-
MEHHBIM, KOTOPBIE B HEM MCIOJIb3YIOTCSI, B TOM UNCJIE U HadaJIbHbIE 3HAUE€HHUs IapaMETPOB LIUKJIA.
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I_[I/IKJ'I 3aBCPpUIACTCS, CCJIN YCIIOBUC CT'O BBLIITOJHCHHUA CTAHOBUTCSA JIOKHBIM.
30

CocTaBuTh 0J0K-CXEMY aIrOpUTMa BBIUUCICHUS Y = z (14x+5lgx).

x=10

¥=10

F

y=1ldx+5lgx

v

H=u+1

+

g 30

3aoanue

I. [Tocunrare 3HaueHUE QYHKIIUH

14
Ly=>(x*-x1/2
1
2. y=25) sin’x
5

20
3. y=) (9x-5)°
3

I1. [TocunTaTh Bce 3HaUe€HUS (PYHKIIMU HA YKa3aHHOM HMHTEpBaje

1. y=t*?-5t+1 te[2,12]  At=05
2.y:{8m2t’ <0 te[-4,6] At=1
cos3t, t>0
2t-5,t>0
3.y={ 0, t=0 t e[-10, 45], At=5
i, t<O

IIporpamMmmHas peaju3anus aJJrOpuTMOB PA3BETBJIAIOLIEHCH M HMKJINYECKON CTPYKTYPHI

ITpumep 1. [Iporpamma neuvaTtaer Tabnuily 3Ha4eHUH GyHKuUU Y = X® — X BO BBEJCHHOM JHa-
Ha30He.
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#include <iostream.h>
#include <iomanip.h>
int main ()
{ float x1, xn, d;
cout << “ BBeuTE AMAIA30H U mar usMeHenus X << endl;
cin >>x1 >>xn >>d;
cout << | X | y |”<<endl; //manka tabiauisI
float x = x1,;
while (X <= xn)
{ cout << “|” << setw(6) << setprecision(3) << x << “|””;
cout << “|” << setw(6) << setprecision(3)<< X*X*X — x << “|” << endl,
x+=d;
¥
}

[Tpumep 2. [Iporpamma yrajapiBaHUs 3araJaHHOTO YHUCIIA.
#include <iostream.h>
#include <stdlib.h>

int main ()
{ float x, y;
y = rand( )%10;
do
{ cout << “ BBeauTe Mpou3BOIBHOE YKCIo MeHbIee 107<< endl;
cin >>x;
if (x ==y) {cout <<” BbI yrananu!”; break; }
else if (x<y) cout<< “BBeaute MeHblIee <<endl;

else  cout<< “Beemute Oompmee”<<endl;

} while (xI=y);

MaccuBbl

HpI/I HCIIOJIB30BaHUH IPOCTHIX MEPEMEHHBIX KaH(HOﬁ o0acTH maMaTu AJIL XpaHCHUS JaHHBIX CO-
OTBCTCTBYCT CBOC HMH. Ecnmu ¢ prHHOfI MNEPEMCHHBIX OJHOI'0 THIIA Tpe6yeTC$[ BBIITOJIHUTE pPa3JINYHBIC
,HCP’ICTBI/ISI, UM JAa0T OJHO UM U OTJINYAIOT 110 MOPAAKOBOMY HOMCDY. OTO MO3BOJISAET 3alMCHIBATHL MHO-
KECTBO Ol'IepaIlI/Iﬁ 4Cpe3 IUKIIBI. Koneunas mMeHOBaHHas noCICA0OBAaTCIBbHOCTh OJHOTHUITHBIX BCIMYWH
Ha3bIBACTCsA MaCCHBOM. I[J'IH CO3aHns MaCCrBa KOMITWIATOPY HGO6XO)II/IMO 3HaTh THUII JaHHBIX, KOJINYC-
CTBO 3JICMCHTOB B MaCCHUBE U TpC6yCMBII>i KJjacc naMsaTH. MacCHBEI MOTYT UMCTb TC€ K€ THUIIbBI JaHHBIX,
4TO U NPOCTHIC ICPEMCHHBIC.

IIpumepsr:
int array[45]; //MaccuB u3 45 3J€MEHTOB IIEJIOr0 THIIa ¢ UMEHEM array
double rt[12]; // maccuB It, cocrosimuii u3 12 snementoB Tura double

const int ARRAY _SIZE=90;

float alp[ARRAY _SIZE]; // BemectBennsiii maccus alp u3 90 anemeHTOB

Pa3MepHOCTh MaccHBa MpPEINOYTHTEIbHEE 3a/1aBaTh C MOMOIIBI MMEHOBAHHBIX KOHCTAHT, KaK
3TO C/IEJIaHO B MMPUMEPE, TaK KaK IMPH TaKOM IOAXO/IC IS €€ U3MEHEHHsI BO BCEH MpOrpaMme T0CTaTOYHO
W3MEHUTh 3HAYCHUE KOHCTAHTHI B OJTHOM MECTE.

Bo3MoskHa TakyKe MHUIIHATH3AIMS MACCHBA ITPH €r0 OObSBICHHH.

int a[5]={4, 90, 71, 45, 3};

[Tpu nHUIMATH3AIMH JOMYCKAETCS MCITOJIB30BaHKE MYyCTHIX CKOOOK B OOBSBICHHH MacCHBa, U TO-
rJla KOMITWJISITOP caM OTpeieNsieT pa3MepHOCTh MaccuBa. Hampumep,
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float x[ ]= {4, 8, 19};

B mamMsaTH KOMITbIOTEpa AJIEMEHTHI MACCHBA PACIOJATAIOTCS TOCIEI0BATEIBHO APYT 3a APYTOM.
MecTo B maMsTH JJIsE XpaHEHUS JIEMEHTOB MAacCHUBA BBIJCISCTCS KOMIUISITOPOM cpa3y Mmocie 00padoTKu
ero oObsIBIIEHUS.

Tak oOBsiBIIEHHE BHUIA

float y[5]={0.7,1.9,8.4,3.1 };

BBIJICIIUT MECTO JIJISl PacIoyiokeHusl AT dieMeHToB Tuna float. Tak kak BBINOJIHEHA MHUIHATHU-
3aIlisl YETHIPEX MEPBBIX 2JIEMEHTOB, OHU Cpa3y 3aliMyT CBOE€ MECTO B IMAMAITH KOMIIbIOTEpA, a SYEHKH Ia-
MSITH JJIs TISITOTO JIEMEHTA TTOKA OCTAHYTCSI CBOOOIHBIMHU:

0.7 1.9 8.4 3.1
y[0] y[1] yl[2] y[31yl4]

JIJis tocTyma K 3JIEeMEHTY MacCHBa IOCJIC €ro HMEHHU YKa3bIBaeTCsl HOMEP dJIeMEeHTa (MHJIEKC), 3a-
KITFOUEHHBIN B KBaJpaTHbIe CKOOKM. Hymeparusi 3eMeHTOB MaccuBa HaunHaetcs ¢ Hyns. CienoBaTennb-
HO, JIMAITa30H 3HAYCHUH JIJI1 OOBSBIICHHOTO B IIPUMEPE MAcCHBa X JISKHT B npezenax ot 0 go 2. Cieno-
BaTENbHO,

X[0]=4 x[1]=8 x[2]=19

Pabora ¢ anmemeHTaMu MacCHBOB OCYIIECTBIISICTCS HA OCHOBE IUKIMYCCKUX AT OPHUTMOB.

[Tpumep: CocTaBUM aJlrOPUTM MOJCUYETa CYMMBI MOJOKUTEIbHBIX 3JEMEHTOB MAacCHBa, COAEP-
»kamiero 10 3HaYeHUH.

T

Ha4ano

mas[ i]=0 sum-+=mas[i]

i=i+l

v
/\\\. +
QL/

KOHEL,

#include<iostream.h>
int main ()
{const int n=10;
int i, mas[n], sum=0;
cout << “ Beegure” << n << “gucen” <<endl;
// BBOJI 271eMEHTOB MacCHBa C KJIaBUATYPbI
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for (1=0; i < n; i++) cin >> mas[i];
for (1=0; i <n;i++)

if (mas[i] >0) sum+=mas[i];

cout << ”’cyMMa OJI0XKHMTEIbHBIX JIEMEHTOB paBHa “<<s<<endl;

Jus ymydmienus 3G(QEKTHBHOCTH alropuTMa BBOJ DJIEMEHTOB MAacCHBA M TOJCYET UX CYyMMBI
MOKHO OOBEIMHUTH B OJIUH IUKII.

Jlnist 00BsABICHUS MHOTOMEPHOTO MacCMBa HEOOXOAMMO IMOCTIe UMEHH MacCHBa 3a/1aTh HECKOJb-
KO pa3MepoB, 3aKJIIOUEHHBIX B CKOOKHU. J[BymepHbIii MaccuB B C++ mpeacTaBiseT co00i MaccuB OJIHO-
MEpHBIX MaCCHUBOB.

float dam[4] [5];

B sTom ciyyae maccuB OyzeT coaepxarb 4 CTPOKM U S CTONOLIOB.

HpHMep B maccuse OIIPCACIINTh IIPOU3BEACHNEC MAKCUMAJIBHOTO U MUHUMAJIBHOI'O €r0 3JICMCH-

T0B. CocTaBuM 6JIOK-CX€My aJIropurMa 1 p€ajJim3yem aJJropuTM IIporpaMmMHO.
T

Havano

m,n, MImIln]
v

‘ max=rA[0][0] ‘
v

‘ min=na[0][a] ‘

RAL jI=rmasx max=M01[] [

ML 1=min rrin=ha[i]

j+=n

v

#include <iostream. h>
#include <stdlib.h>
int main ()
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{
const int n = 6; const int m = 8;
int M[m][n], i, j, min, max;
for(i=0;i<m;i++)
for ( j=0;j<n;j++)
M [i][]j]=rand()%10 - 10; //3amanuc 3HaYCHHI

for(1=0;i<n;i+t) // BBIBOJI Ha SKPaH MOTY4eHHOH MaTpPHIIBI
{ for (int j=0;j<n;j++)  cout<<M[i][j]<<*
cout << endl;
}

min = M[0] [0], max = M[0] [0],;
for(i=1;i<m;i++)
for ( j=1;j<n;j++)
if (M[i][j J<min) min=M[i][j];
elseif (M[i][J]>max) max=M[i][]];
COUt<< “3HaucHMEe MPOM3BEACHUS MUHIMYyMa Ha MaKCUMyM ~<<min*max;

}

3aoanue

CocTaBUTh aNTOPUTM U IPOrpaMMy Ha si3bike C++ !

1. Omnpenenute HOMEp MaKCUMAaJIbHOTO 3JIEMEHTA OJIHOMEPHOTO MacCHBa.

2. Haiitu npousBeieHUE OTPUIIATEIBHBIX JIEMEHTOB OJIHOMEPHOTO MacCHBA.

3. B opHOMEpHOM MaccHBe TOMEHITh MECTAMU MaKCHUMAaJIbHBIN 1 MUHUMAJIBHBIA 3JIEMEHTHI

4. Tlocuutarh cpenHee apuMeTHYECKOE OTPUIIATENLHBIX 3JIEMEHTOB, PACIIONOXKEHHBIX O] IJaB-
HOW IMaroHajabi0 MaTPULbl pa3MEPHOCTH 5 Ha 5.

5. B kaxaoM TpeTbeM cToOIe MaTPHULIbI pa3MEPHOCTH S5 Ha 7 ONPEEIUTh POU3BEACHUE FIEMEH-
TOB

6. B xaxmol cTpoke MaTpuIsl pa3MepHOCTH 6 Ha § MOMEHITh MECTAMU MaKCUMAJIbHBIN U MUHH-
MAJIBHBIN 3JIEMEHTHI.

DOyHKUNH

KommnbroTepHas nmporpaMMa COCTOMT U3 KOMaHJl, KOTOpPbIE COOOIIAIOT KOMIIBIOTEPY, YTO OH J0JI-
KEH JienaTh. 3ajaya OOJbLIIMHCTBA MPOrpaMM 3aKII0YaeTcs B PacloO3HaBaHUM JTAHHBIX, UX 00padoTKe U
BBIBOJIa UX HA DKPaH.

Jlro6as nporpamma, HarucaHHasi Ha si3bike C++, peJiosiaraer mocjie0BaTeIbHOCTb BIITOJHEHUS
HECKOJBbKHUX (YHKILHU, MPUYEM OJIHA M3 HUX 005A3aTENbHO J0JDKHA HOCHTH MMsi Main( ). BeimonHeHue
IIPOrpaMMbl BCET/1a HAUMHAETCS C BBIIOJIHEHUS psJia ONepaTtopoB 3Toi pyHKuuu. OnepaTtopsl s3bIKa OT-
NENAI0TCS APYT OT Ipyra TOYKOM ¢ 3aIsIToN.

Onucanune pyHKIUYA COCTOUT U3 3arojOBKa U Teja.

3aconosox  <rTHI pe3ynbTata> Main (CIUCOK apryMeHTOB ) UMst GYHKIIHU

{ Teno ¢pynxyuu }

[Tocne 3aronoBka (hYHKIIMU TOYKA C 3aIATON HE CTaBUTCS. Tel0 (PYyHKIIMA MOXKET COIEPKATh JIFO-
00€ KOJIMYECTBO OTMIEPATOPOB SI3bIKA.

Ecnu Tun pesynbrara HE yKa3bIBaeTCs, MpeArofiaraeTcs, 9To (yHKIHS BO3BpamaeT (mepenaer B
BbI3bIBacMyl0 (DyHKIMIO) 3HaueHue Tumna int. OyHKIMsS He 00s3aTeNbHO BO3BpAIllacT 3HAYCHHE — OHA
MIPOCTO MOXKET BBITIOJIHATH KaKue-Tn00 aeicTBust. Eciiu pyHKIMs HEe BO3BpallaeT pe3yabTaT — B 3ar0JI0B-
Ke TIepe/l e MMEHEM YKa3bIBaeTCs KIIFOUEBOE CI0BO VOId (mmycToit).

ApryMeHTBI — 3HaUYEHHUsI, KOTOPHIE MOXKHO TIepenaBaTh B (PYHKIHIO, UX KOJUYECTBO apryMEHTOB
MOJKET OBITh JH0O0BIM. Hanuuue criicka apryMeHTOB HE00s3aTeIbHO, HO KPYTIIbie CKOOKH BCET/Aa TOJKHBI
MPUCYTCTBOBATH MOCIIE UMEHU (DYHKITUH.

Yacro ynoTpebsieTcs OnrMcaHue TUIIOB apTyMEHTOB Cpa3y MPHU UX OOBSIBICHUU BHYTPU KPYTIIBIX
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CK0OOK. Eciiu apryMeHTOB HECKOJIBKO, X ONUCAHUS (TUI U UMSs) pa3lelsaioTcs 3anaThiMu. Eciu QyHK-
[[UM HE TePEJa0TCsl BEIMYMHBI, TO BMECTO CIIHMCKA apryMEHTOB MOXHO 33/1aBaTh KJIFOUEBOE CIOBO VOId.
JlokasibHBIE TIEpEMEHHBIC, OTIIMYHBIC OT APIYMEHTOB, OMUCHIBAIOTCS BHYTpH Tena Gpynkuuu. [Iporecc uc-
MOJIb30BaHMs (DYHKIIMM HAa3bIBACTCS BBI30BOM (UIM 3aIlyCKOM) (YHKIWHU. BBI3BIBaTH (YHKIHIO MOXKHO
CKOJIBKO YTOJIHO pa3. OyHKIMS T0JDKHA OBIThH OMpeIelieHa IO TOTr0, KaKk HA9HETCs ee MCIoIb3oBanue. s
BbI30Ba (DYHKIIMH, HUYETO HE BO3BpAILAIONICH, JOCTATOYHO HAIKCATh €€ UMs, B KPYIJIBIX CKOOKaxX yKa-
3aTh 3HA4YCHHs (PAKTUYCCKUX MapaMeTPOB — 3HAYCHHI apryMEHTOB, KOTOPBIC HEIOCPEICTBEHHO Yy4acT-
BYIOT B pabore ¢pyHkimu. Eciu GyHKIMS HE MMeeT apryMEHTOB, IIPH €€ BBI30BE TAK)KE CTaBSITCS ITYCThIE
KPYTJIbIe CKOOKH.

Bce ¢ynknuu B si3pike C++ paBHOIPABHBL: KaKas U3 HUX (ake Main ) MOXKeT ObITh BhI3BaHA
mo00ii qpyroit pyHkiuer. OyHKIHS MOXKET TakKe BBI3BIBATH caMoe ceOs (siBieHue pekypcun). Komu-
YEeCTBO PEKYPCHBHBIX BHI30BOB HE OTPAHUYHMBACTCS, & ONPEIENISCTCS JTUIIb BO3MOXHOCTSIMH KOMIThIO-
Tepa.

[Tporpamma, TEMOHCTPUPYIOIIAs TPUMEHEHUE PEKYPCUU TP BBIYUCICHUHU (aKTOpHaa.
#include <stdio. h>

double factorial (int number); // obbsBIeHnE nporoTuma GyHkiuu factorial
int main ()

{

intn;

double result;

printf (“Beeaure urciao\n”);

scanf (“%d”, &n);

result = factorial(n);

printf(“dakropuan %d pasen %15.0f\”, n, result);

return (0);

¥

double factorial (int number) // onucanue ¢pynkiuu factorial
{

if (number<=1) return (1.0);

else return (number*factorial (hnumber — 1));

}

3aoanue

1. Omnpenenuts MepuMETPHl ABYX TPEYTrOJIbLHUKOB, 33JJaHHBIX KOOpJIWHATaMHU UX BepiiuH. JlnHy
CTOPOHBI TPEYTOJIbHUKA BBIUUCIUTH B (DYHKIIUU.

2. Bwrauciuth cpenHee apudMeTndeckoe 00bEMOB IAPOB C paguycamu I, Iy, r3. B mporpamme
BBIIETTUTH (PYHKIIMIO HAXOXKJIEHUS 00beMa 1apa.

3. 3amanbl Tpu KOHYCa (paauychl OCHOBaHUS U BbIcOTa). ONpeIeIuTh KOHYC ¢ HauOOIBIIUM 00be-
MoM. B mporpamme BbLIETUTH (PYHKIIHIO HAXOXKIECHUS 00beMa KOHyca.

4. Co3gatb QYHKIMIO BbIBOJIa HA dKpaH Ta0JIMIIbI YMHOKEHHUS AJIs1 YUCIIa 110 3alpocy MOJIb30BaTe-
TSl

5. Coznath QyHKIHIO, OTIPENENSIONIYI0, TPUHAIISKHUT JIM TOYKA C 33JaHHBIMU KOOPIUHATAMHU
ypaBHEeHHIO TpsiMoii Y = kX + b. Mcnonb3oBaTh QyHKIMIO [T OTIpe/ieICHUs U3 Habopa TOUeK.
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METO/JJMYECKHUE PEKOMEHIALIUN
JUIS1 CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOB

CamocTtosaTrenbHas paboTa O AUCHUIUTMHE BKIIOYAeT U3yuyeHUe yueOHOM IUTepaTyphl, HOATOTOB-
Ka K BBITIOJHEHUIO JIA0OPATOPHBIX 3a/IaHUN M OTYETOB IO WX BBHIMOJIHEHHIO, & TAK)XKE MOJATOTOBKY K TeC-
THPOBAHHUIO 110 TEOPETUYECKUM pa3jiejaM U HEMOCPEACTBEHHO K 3a4eTy U IK3aMEHY.

3aganus K 1a00paTOpHBIM paboTaM BBIAAIOTCS 3apaHee, Kak MpaBUIIO, HA MEPBOM 3aHSITHE TEKY-
IIer0 CeMECTpa, U Ui UX YCIEUTHOTO UX BHIIOJHEHHS HEOOXO0IMMO MpelBapUTeIbHOE OCBOCHUE Teope-
TUYECKOTO MaTepuayia u pa3oop, MPUBEICHHBIX HA JICKIIUU IPUMEPOB MPOTpamMm, MpopadoTKa alropuTMa
pelieHrs pa3o0paHHbIX 337]ad U COCTaBJICHHE COOCTBEHHBIX aJrOpUTMOB. {7151 3TOro Hapsiay ¢ KOHCHEK-
TaMH MO>XHO BOCIOJIb30BAThCSl y4eOHO-METOJUYECKUM OOECIIEYCHHUEM ISl CAMOCTOSITEIbHONH PabOTHI,
yYKa3aHHbIM B paOouell mporpamme, U CamMOIIPOBEPKON C MOMOUIbIO TECTOBBIX 33JaHUN, pa3MEUICHHBIX
TaM xe.

J1J1s MOATOTOBKH K BHIIOJHEHHIO J1a00paTOPHBIX PadOT U MOBTOPEHUS, YCBOSCHUS (M3y4eHUs MPo-
IIYIIEHHOI0) TEOPETUUECKOI0 MaTepuaia CTyIeHTaM PEKOMEHIYETCSl CaMOCTOSITEIbHO OPraHU30BaTh 110
MECTy MPOKUBAHMS JOMOJHUTEIbHOE paboyee MecTO, 000PYAOBAHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM,
MIOAKITIOYEHHBIM K ceTh MIHTEpHET, 1 yCTaHOBJIECHHBIM IIPOTrPAMMHBIM 00€CIIeYeHUEM, HEOOXOIUMBIM J1JIs
pa3paboTKu MmporpaMMm M yKazaHHOM B pabodeil mporpamme. OO1mue METOAMYECKHUE PEKOMEHIAIUU 10
COCTABJICHHIO MPOTPAMM Ha S3bIKE MPOTPAMMUPOBAHUS JAOTOTHUTEIIbHBIE PEKOMEHIAIUU TI0 KaXKJI0M Te-
Me IPEJCTABJICHBI B MPEABIAYIINX pa3jeiax.

B oTuere 1o BBINOJHEHUIO UHAMBUIYAJTLHOTO BapUaHTA 3aJaHUM JOJKHBI COAEPKATCS CIIETYIO-
e cBeleHus: GOopMyIHPOBKA 3aJlaHUs, BXOJHBIE U BBIXOJHBIE JaHHBIE, TEKCT MPOrpaMMbl, TECTOBbIC
(KOHTPOJBHBIC) 3HAYCHHS BXOJIHBIX JJAHHBIX U PACCUUTAHHBIC BHIXO/IHBIC JAHHBIC.

HToroBplii KOHTPOJIb — 3a4€T U SK3aMEH IMPOBOAATCA Ha OCHOBAHHH MEPEYHEN BOIPOCOB, MpPEI-
CTaBJICHHBIX B pabouel mporpamme.

3aueT MPOBOAUTCSA B BHUJE TECTUPOBaHUS WM Mo Owmieram. Ha 3aueT CTyIeHT mpemocTaBiseT
TIOJTHBIA KOHCIIEKT JICKIMH, OTYETHI M0 BHIMOJIHEHUIO BCEX JIA0OpaTOPHBIX 3amaHuil. OTBETHI HA MOCTaB-
JICHHBIE BOIIPOCHI CTYEHT JaeT MOcie MpeIBapuTeNbHOI MoAroToBKU. [IpenonaBarens nuMeeT npaBo 3a-
JaTh JIOMOJIHUTENbHBIE BOIPOCHI, €CJIM OTBET JaH HETMOJHBIN WU 3aTPYAHUTEIHHO OJIHO3HAYHO OIEHUTH
OTBET.

DK3aMeH MPOBOAUTCS Mo OmieraMm. buier BKIOYaeT 1Ba TEOPETHUECKUX Bompoca H 3amady. Ot-
BETHl HAa MOCTABJICHHBIE BOMPOCHI CTYAEHT JAeT MOCIE MpeaBapuTeIbHON MOAroToBKH. [IpenonaBaTens
HMMeEeT MPABO 33]aTh JIOMOJHUTEIbHBIE BOIPOCHI, €CIIM OTBET JaH HEMOJIHBIA WM 3aTPYIHUTEITHLHO OJHO-
3HA4YHO OIICHUTH OTBET.

[TonroroBka Kk 3aueTy(dK3aMeHY) 3aKJIIOUAeTCs] B U3yYEHUU U TUIATEIbHOM MpopabOTKe CTYIEH-
TOM KOHCIIEKTOB IO BCEM BHJOB 3aHATHII B COOTBETCTBHH C MEPEYHEM BOIIPOCOB K 3a4eTy(IK3aMEHy),
MPEACTaBICHHOM B pabouell mporpamMme TuCHUILIUHBL. [Ipu moAroToBKE K 3a4eTy PEKOMEHJYEeTCsl HC-
MOJIb30BaTh KOHCIIEKTHI JICKIIMH, PEKOMEHJ0BaHHYI0 B pabouell mporpamme nutepatypy, OBM u Bce
TEOPETHYECKUE 3HAHMS, U MPAKTUYECKHUE HABBIKM, MOJTYYECHHBIE BO BPEeMs MPOBEICHUS JTaOOPATOPHBIX
pa0or.
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