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['maBHas 1enb mocodust — MOMOYb CTyAeHTaM, u3ydaromum si3biku C u C++, B
OPUOOPETEHUH HABBIKOB IPAKTUYECKOTO MPOTrPaMMHUPOBAHMS MYTEM  PELICHUS
CHenuaibHO TMOAOOpaHHBIX 3ahady. B mocobum coOpaHbl pas3iuyHbIe 3aJaydl 110
nporpaMMupoBaHuto. Beero omnpenenensl 16 tem, u B kaxaon okono 30-Tu 3a1aHuid,
IPUMEPHO OJWHAKOBBIX IO YPOBHIO CIIO)KHOCTU. YPOBEHBb CI0KHOCTH IOCTEIIEHHO
BO3pACTaeT OT OJAHON TeMBI K Apyroi. Takas METO/IMKa MO3BOJISIET BHIPAOOTATh TEXHUKY
IPOrpaMMHUPOBAHMS JUIsI HAUMHAKOIUX U Pa3BUTh UMEIOIIMECS HABBIKK I CTYJIEHTOB,
OPOAOJDKAIOIIMX H3YYeHHE MporpamMmupoBaHusi. OcoOblii HMHTEpeC MPEeACTaBISIOT
CoZeprKaTeIIbHbIC 3a1a4H, B KOTOPBIX MPOLECCY KOAUPOBAHUS JOJIKEH IIPEALIECTBOBATD
JTal NOCTAHOBKH 3aJ1a4U.

B kaxmoil TeMe NPUBOJATCS MHUHHMYM TEOPETHUECKMX CBEACHHA U OOJIbIIOE
KOJIMYECTBO INPUMEPOB. B KakIOM mpuMepe Ha3BaH THUIIOBOW AJTOPUTM U IIPUBEICH
KOJI IPOrpaMMBbl € TOJIPOOHBIMU KOMMEHTAPHUSIMHU.

VYyebHoe mnocoOMe HWHTErpUpYeT OIBIT MHOrOJIETHEW paboTbl aBTOpoB. OHO
IIOATOTOBJIEHO HA OCHOBE KypCOB IPOrPaMMHMPOBAHUSA, IMPOYUTAHHBIX ABTOPAMHU B
pa3Hoe BPEMS Pa3HOMY KOHTUHIE€HTY YUYallUXCH.

[TocoOue mnpeaHazHayeHO, B TEPBYIO OUYEpE/db, IJsl CTYACHTOB CIEIHMATIbHOCTH
351400, uzyyatouux nporpammupoBanue Ha C wiu C++. MoxeT ObITh MOJE3HO IS
CaMOCTOSITEIbHOTO OCBOCHHSI MPOTPaMMHUpPOBAaHUS U, O€3yCIOBHO, OyJIeT HHTEPECHO
IPEeroAaBaTessiM, BEAYIIUM M10J00HbIE KypPChI.

Hn. 1, cimcok nut. — 23 HAa3B.
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BBenenue

['maBHas 11€71h 3TOrO MOCOOUS — MOMOYb CTyAeHTaM, u3ydaromum s3biku C u C++, B
NPUOOPETEHUH HABBIKOB MPAKTUYECKOTO MPOTPAMMUPOBAHUS, TOTOMY YTO HEIb3s
HAYYUTHCS TPOTrPAMMHUPOBATH O€3 PEIICHUS MHOKECTBA MPaKTUIeCKuX 3aaad. [Iporecc
paboOThI C JaHHBIM TMMOCOOMEM TIPEIOJIaraeT 3HAKOMCTBO C TEOPUEH MPEKTHPOBAHUS
QITOPUTMOB, HM3YYEHUE CHHTAKCHUYECKUX TMPaBUI U  MEXAHU3MOB  S3BIKOB
nporpamMmmupoBanuss C m C++, moMmoraer 3akpelUICHWIO 3HAaHMM TEOPETHYECKOIO
Marepuala, MO3BOJIIET OCBOMTh MHOTHME TEXHUYECKHE W aJTOPUTMHYECKUE MPUEMBI
nporpaMMupoBaHusi. B utore oxxumaercs: mosyueHue 0a30BbIX 3HAHHM, TPUOOpETEHUE
HABBIKOB MPAKTUYECKOrO0 MPOrpaMMHPOBAHUS U OBJIAJICHUE TPUEMAMHU OTJIQJAKU H
TECTUPOBAHUS TTPOTPAMM.

[IpakTuKyM MpeaycMaTpUBAET MPOXOKIAECHUE BCEX CTYNEHEW MPOrpaMMHUpPOBAHUS
[P PEIICHUU KaXKIO0W 3a/auu: BBIOOP CTPYKTYpP JAHHBIX U alIrOpUTMa, KOAUPOBAHUE,
OTJIaJIKa IPOTrpaMMBbl, PEIIEHUE KOHTPOJIbHBIX TECTOB, AaHAJIN3 PE3YIbTATOB.

B nocoGuu npuBeneHsl pa3iaudHbIe 3aa4dd IS porpamMMupoBaHusi. OrnpeaeseHbl
16 Tem, B kaxaou 6onee 30-Tu 3a7aHUN, KOTOPBIC OJMHAKOBBI 110 YPOBHIO CJIOKHOCTH.
YPpOBEHb CIOKHOCTM BO3pACTaCT OT OAHOM TEMBbI K Apyrou. Tak, mepBas Tema, 3TO
3HAKOMCTBO C 0a30BBIMHM THUIIAMH JAHHBIX, BTOpasi, 3TO HCIOJIb30BaHUE YCIOBHOIO
omeparopa, W TaK Jajee IO BO3pacTaHHWIO ypoBHSA. Takas MeTOJuKa TO3BOJSET
BEIPA0OTaTh TEXHUKY MPOTPAMMHUPOBAHUS sl HauynHaAtomux. [[mst Tex, KTo 3HaKoM ¢
OCHOBHBIMHU TNpPUEMaMHU MPOTPAMMHUPOBAHUS, MOKHO PEKOMEHIOBATh ATU 3ajadyul JJis
3aKpeIUICHUs 3HAHMM W pa3BUTUS HABBIKOB. bBOJBIIMHCTBO 3a1ay  pa3paboTaHO
aBTOpaMu, HO MHOTHE COOpaHbl U3 Pa3IMYHBIX UCTOUHHMKOB, B TOM YHCJIE M3BECTHBIX
3aJIAaYHUKOB T10 TPOTPAMMHUPOBAHUIO.

B kaxpaoll Teme NPUBOJATCS MHHHUMYM TEOPETHUYECKUX CBEACHHUI, HO OO0JbIloe
KOJIMYECTBO NMPUMEPOB. B KakIOM NpuMepe Ha3BaH TUIIOBOW ajIrOpUTM, U IPHUBEICH
KOJ| TMporpaMMbl ¢ TOJAPOOHBIMH KOMMEHTapusiMu. Bce Kkoabpl mOpuMepoB
nporectupoBanbl B cpene Borland C++ Bepcum 3.0. UTeHue TEKCTOB NMPUMEPOB U
pa300p THUIIOBBIX PEHICHUH TMOMOXET HAYMHAIOIIMM B OCBOCHHMHM MPAKTHUYECKHUX
IPUEMOB MPOrPAMMUPOBAHUS U BHIPAOOTKE COOCTBEHHOTO CTHIIS.

Oco0bIil UHTEpPEC MPEACTABISAIOT COJEpKATEIbHbIC 3a7a4l, B KOTOPBIX MMOCTAaHOBKA
3a/la4il BBHITIOJIHEHA Ha BepOaTbHOM YpOBHE, TO €CTh, HE (opMaau30BaHa. 37ECh
CTYJCHT JIOJDKEH CaMOCTOSTENIbHO OCMBICIUTH 3a/iady, BIOpaTh MOJENb, MPEIIOKUTh
CTPYKTYpY JaHHBIX M BBIOpaTh WM pa3paboTaTh aaroput™m ee pemieHus. OnbIT
MOKa3bIBAET, YTO YaCTO HMMEHHO 3TOT A3Tal B MPAKTUYECKOM MPOrPaMMHUPOBAHUU
SIBJISIETCS HanOOoJIee TPYAHBIM.

YyebHoe mnocoOMe KOHCOJIUAMPYET MHOTOJETHUN OIBIT paboThl aBTOPOB B
NPENOAABAHUM PA3JUYHBIX KypCOB IPOTPAMMHUPOBAHUS Ha Pa3JWYHBIX SA3bIKaxX
Pa3IMYHOMY KOHTHHTE€HTY y4alluxcsl.

[Tocobue mnpemHazHaueHO ISl CTYJAEHTOB crenuanbHocTH 351400 «mpukiagHas
uH(popMaTHKay, u3ydaronmx nporpammupoBanue Ha C wnn C++. Byzaer mone3Ho st
CaMOCTOATENLHOTO W3Y4YeHHUs MPOTrpaMMHUPOBAHUSI U, OE3yCIIOBHO, OyJIeT WHTEPECHO
MpenoaaBaTessiM, BEAYIIUM Pa3IN4YHbIC TUCIUIUIMHBI IPOrpaMMHUPOBaHHS.



Tema 1. bazoBble THNIBI JaHHBIX. Bbruuciaenust mo ¢popmysnam.
IIpocThie mporpaMmmsbl Ha sa3bike C++

[IpocTbiIMH MOXXHO CUYUTaTh TakKWe 3alayd, Yy KOTOPBIX QJITOPUTM pELICHUS
JIMHENHBIN, TO €CTh BCE JACHCTBUS BBIIOJIHAKOTCS B MOPSAAKE 3alMCH ONMCBHIBAIOIINX UX
oneparopos. IIpocTeie 3amauu CBOAATCA K JMHEMHOMY IMPOLECCY CO CIEIYHOLIUMHU
OCHOBHBIMHU ITyHKTAMH:

e  BBECTH MCXOJHBIC JaHHBIE;

o  BBINOJHUTDH BBIYUCIICHUS 110 GOpMyJIaM;

o  BBIBECTH PE3YJIbTAT.

ITocnenoBaTenbHOCTh PELIEHUS JOJKHA CKIaAbIBATHCS U3 CIEIYIOIUX 3TAIOB.

1. AHanu3 ycnoBHs 3aJauH.

2. OmnpeneneHne HEOOXOIUMBIX BXOJHBIX JAHHBIX: CKOJBKO HX, KAaKOro THUIA
Ka)KJ10€ JAHHOE, KaKO€ UMsI CJIEAyeT IPUCBOUThH EPEMEHHOM, 0003HAYAOUIEH TaHHOE.
Tun mepeMeHHOU MOJKEH OBITh OMpPEACNICH B OOBSBJICHUHU, a MMS JOJDKHO OBITh
3HaYMMOE, TO €CTh OIYEPKUBATh HA3HAYEHUE IEPEMEHHOM, €€ JIOTUYECKUN CMBICIL.

3. OmnpeneneHue BBIXOJHBIX JAaHHBIX MPOrPAMMBbl: CKOJIBKO HMX, KaKW€ UX THIIbI,
KaK Ha3BaTh IIEpEMEHHbIE AJI1 0003HAUEHUS PE3YJIbTATOB.

4. Omnpenenenue cuucka pabounx NepeMeHHbIX, €CIIM HE0OXO0IUMO.

5. Omnpeznenenue HEOOXOAUMBIX (OPMYJT BBIUHUCIEHUSI, UX TOCIEI0BATEIBHOCTH U
IIPaBUJI 3aIIUCH.

6. KonupoBanue airopurma.

[Ipu xonupoBaHUK HEOOXOIUMO COOJIIOIaTh CHHTAKCUYECKUE TIPaBUiIa U CIETUTH 32
CTHJIEM IIPOrpaMMUPOBaHUs. DTU TPEOOBAHUS MOKHO C(OPMYJIMPOBATH B ITyHKTAaX.

1. OOBABUTH BCE MEPEMEHHBIE IPOIPAMMBI.

2. IlpaBunbHO OGOpMUTH BBOJ JaHHBIX. [lepen KaXkabIM oOmepaTopoM BBOJA
HEOOXO/MMO 3aIlliChIBaTh MHCTPYKIUIO, KOTOpas MOJCKAaXXET IO0JIb30BATENI0, YTO OH
JOJIKEH C/IeJIaTh B JAHHBIII MOMEHT BPEMEHH.

3. IIpaBunbHO 3anucaTh (GOPMYJIIbl BBIYUCICHHI.

4. I'pamotHO o0QOpMHUTH BBIBOA pe3ysbTara. BeiBox cieayer JOMOIHUTH
HEOOXOMMBIMU 3ar0JIOBKaMU U MOSCHEHUSIMU, YNCIIOBBIE ITaHHbIE (POPMATUPOBATD.

IIpumep Nel. I[lycTe TpeOyeTcsl BHIYMCINUTE JJIUHY OKPYKHOCTH, ILIOIIAAbL KPyTa U
00bEM II1apa OJHOTO U TOTO XKe paauyca.

OnuiieM nocie10BaTeIbHOCTh PEIICHUS.

1. Amnanu3 anropuTMa MmokasblBaeT, YTO OH JIMHEHHBIN.

2. BxopnHas mepeMeHHas OJlHa, 3TO 3HAYCHHUE pajJnyca, B OOIIEM CiIyyae BEIUIMHA
BenrecTBeHHass. O003HAYMM €ro HMEHEM 7.

3. Bexomueix gaHHbIX Tpu. OO0o03HaumM ux wumeHamu [, s, v. Bce wumeror
BCIIICCTBCHHBIN THII.

4. ®opMybl BEIYUCICHUN OOLIEU3BECTHBI.
// Kon mporpammsl ipumepa Nel.
#include <stdio.h> // bubanoTeKa CTaHAapPTHOTO BBOJIa-BBIBO/IA.
#include <math.h> // bnbnnoTeka MaTeMaTUYecKuX (PyHKIIHMA.
#define PI 3.1415926 // 3HaueHnEe KOHCTAHTHI T.



void main (void)

{
float I; // OObsIBIEHNE BCEX IEPEMEHHBIX.
float 1, s, v;
printf ("\nHaxoaum 3Ha4YeHHE NITUHBI OKPY>KHOCTH, TUIOIIAN KpyTra i oObema 1mapa \
yKazaHHOTO paauyca: \n"); // BBIBOJT 3ar0JIOBKA.
printf ("\nBBeaute 3nauenue panuyca:\n"); // [Ipurnamenue ajig BBoia JaHHBIX.
scanf ("%f", &r); // BBOJ MICXOAHOTO JAHHOTO.
// Beruucnenus o Gpopmyiiam:
1 =2.*PI*r;
s = PI*r*r;

v =4 *PI*r*r*r/ 3,
// BBIBOJ pe3yJIbTaTOB
printf ("r=%6.21, 1=%6.21, s=%06.2f, v=%6.2f\n ", 1, 1, s, v);
+ // End of main

MHorue omuOKy HAYMHAIOIINX TPOTPAMMUCTOB BbI3BaHbl HE3HaHHEM HUH(POpMAIUU

0 Tumnax JaHHbIX. OOBSBICHHUE MEPEMEHHON B MPOrpaMMe YKa3bIBaeT €€ UMsI U THIIL
Tun nepemeHHON ompenensieT crnocod XpaHEHUs MEePEMEHHOH, a MMEHHO, CKOJbKO
NaMsTH BBIACIICHO JJI MEPEMEHHON M Kak ee 3HauyeHue pa3MEelIeHO B 3TOM oO0beMeE.
Tun Takxke onpenenseT AUana3oH 3HAYEHUU, KOTOPbIE MOXKET MPUHATh NEPEMEHHAs, U
orepanuu, KOTOpble MOXHO K Hel mnpuMeHuTb. Crocod coxXpaHEHHUs NEPEeMEHHBIX
BemectBeHHoro tuma (double, float) pagukanbHO OTIMYaeTcss OT croco0a XpaHEHHS
JAHHBIX 1eabIX TUNOB (int, char). Tun KOHCTaHT, €CIM OHU €CTh B TEKCTE MPOrPAMMBI,
OTIpe/IeTIsIeTCS UX 3alUChl0, TaK KOHCTaHTa 2 OyAeT LEeI0YUCIeHHOM, a KOHCTaHTHI 2.0
Wi 2. OyIyT BEleCTBEHHBIMH. [Ipy BBHIYMCIICHUH 3HAYCHUN BBIPAKCHUM, B KOTOPBIX
CMelIaHbl JaHHbIE Pa3HbIX TUIIOB, BHINIOJIHAETCS MpeoOpa3zoBaHue (IPUBEAECHUE) TUIIOB.
Hamnpumep, ecnu B mporpamme oObsBIIEHBI 1IEJIOYUCIICHHBIE IEPEMEHHbBIE:
nt a=1,b=2;
float f;

BBITNIOJIHEHO JIeJIEHUE, U 3HaYEHUE IPUCBOCHO MEPEMEHHOI BEIIECTBEHHOTO THUIA!

f=a/b;
TO pe3ynbTar Oyner paBed 0.0, moToMy YTO CHadajia BBIMOJHSETCS IEJIOYUCICHHOE
JIeJIeHre, a TOTOM mpucBauBaHue. UToOwl pe3ynbrar Obul paBeH 0.5, HyXHa 3amuch ¢
UCIIOJIb30BAaHUEM SIBHOTO MPE0OpPa30BaHUS TUIIOB:

f = (float) a / float (b);

IIpumep Ne2. OcobeHHOCTH, CBs3aHHBIE C MPEOOpPa30BAHUEM THUIIOB, PACCMOTPUM
Ha cleayromieM npumepe. JlaHo 3HaueHWe yria, U3BMEPEHHOE B rpaaycax, MUHyTaxX U
cekyHmax. TpeOyercs TmepeBecTH 3HAYCHHWE YyIJIa B paguaHHyio Mmepy. Dopmyna
Aopao -360.

2.

// Kog mporpammsl ipumepa Ne2. [IporpamMMa uMeeT CKPBITYIO OIIHOKY.
#include <stdio.h>
#include <math.h>

BBIYHMCJIICHUA ﬂ“pa() =



void main (void)

{
nt Grad, Min, Sec; // cxonHble JaHHBIE BCEra LeIIbIC.
float GRAD; // HoBas mepeMeHHast 715t

// BBIYUCJICHHSI TIOTHOTO 3HAYEHUS yTJIa.
float Rad; // IToroBoe 3HaUCHUE.

printf ("BBenure 3HaueHue yria B rpajgycax, MUHyTax U cekyHaax:\n");
scanf ("%d%d%d", &Grad, &Min, &Sec);
// TloTHOE 3HaYE€HUE yTIa:

GRAD = Grad + Min / 60 + Sec / 3600;
// TlepeBoj B paIuaHbI:

Rad = Grad * M_PI/ 360; // Koncranta M_PI oObsiBnena B <math.h>.
printf ("3nauenue yriua B panguanax: %12.6f\n",Rad);
}+ // End of main

J1J1s TpOBEPKY CTOUT BBHIMIOJIHHUTH JIBA TECTOBBIX MMPUMEPA, BOT UX PE3YJIbTATHI:

Beenure 3HaueHue yria B rpajaycax, MUHyTax U CEKyHIax:

200

3HavyeHue yria B paJiuaHax: 0.017453

BBenuTe 3HaueHue yria B rpaaycax, MUHyTaX U CEKyHAax:
1 59 59

3Ha4yeHue yrIiia B paJluaHax: 0.008727

JKupHbIM HadyepTaHUEM BBIJICIICHBI PE3yJIbTaThl pelICHHUS 3afaur. Kak BuauM,
MOYTH OJMHAKOBBIC BXOJHBIC JJAHHBIC JAIOT pa3HbIe pe3yabTaThl. ICTOUHUKOM OMIMOKU
BEJIMYMHOW B OJMH T'PaayC SBISETCS CTPOKA, BBIUMCISAIONIAS ITOJTHOC 3HAYCHHE YIJia.
[Ipu neneHum 1ENBIX Pe3yJbTaT PaBEH HYJIO, MO3TOMY 3HAYEHUS MUHYT U TeM Ooliee
CeKyHJ1 oTOpoieHs! pu BerauciaeHun GRAD.

// Ko mporpammbl ipumepa No2.

// 1;1st ycTpaHEeHUs OMUOKH UCTIOIB3YETCS IBHOE TPeoOpa3oBaHUE TUTIOB.
#include <stdio.h>

#include <math.h>

void main(void)

{

nt Grad, Min, Sec;
float Rad;

float GRAD;

printf ("BBeauTe 3HaueHue yria B rpagycax, MUHYTax U cekyHaax\n");
scanf ("%d%d%d", &Grad, &Min, &Sec);
// TloHOE 3HAYEHUE yTIIa:
GRAD = (float) Grad + (float) Min /60. + (float) Sec / 3600.;
// TlepeBoj B paiiaHbI:
Rad = GRAD * M_PI/ 360;
printf ("3Hauenue yria B paguanax = %12.6f\n",Rad);
+ // End of main




IIpumep Ne3. PaccMoTpyuM 0COOEHHOCTH BBIYHUCICHHUH C MCIIONIH30BAHHEM JTaHHBIX
uenoro tuna. ChopMynupyeM coaepxraTeNbHyo 3a1auy. [IycTs A1 NOKynku noJapkoB
BbIJICJICHa HEKOTopass cyMMma B pyOisix. TpeOyeTrcssi y3HATh, CKOJIBKO MOKHO KYIHUTh
NOJIAPKOB, €CIIM H3BECTHA LI€HAa OJHOr0 MOJapKa, U OINPEAENIUTb, CKOJIbKO JIEHET
octanerca. HaobGopor, ecnu HyXHO Kynuth N TOAAPKOB, TO HAWTH HAMOOJBIIYIO
CTOMMOCTb OJHOTO MOJApKa, U CKOJILKO OCTAHETCS JCHET.

// Ko mporpammsl ipumepa Ne3. PerieHue B 1eJIbIX Yynciax.
#include <stdio.h>
void main (void)

{

int Sum; // BeieneHa cymma JieHer.

int Cost; // CTOUT OJIUH MOJIAPOK.

int Cou; // Komn4ecTBO, KOTOPOE MOXKHO KYITHTh Ha 3Ty CYMMY.
int N; // KonndecTBO, KOTOPOE XOUeTCS KyIHUTb.

int Rest; // OctaHeTcs JIeHer.

printf ("BBenure cymmy, kotopoii Bel pacnionaraere, 1 CTOMMOCTh OHOTO mojapka\n');
scanf ("%d%d", &Sum, &Cost);
// HaiimeM KOJTU4eCTBO U OCTaTOK:
Cou = Sum / Cost; // LlenodmnciaeHHOE JIeJICHHUE.
Rest = Sum % Cost; // OCcTaToOK OT JAEJIEHHUS.
printf ("Moo kynuth %d nmogapkos, ocranercs %d py6meit.\n", Cou, Rest);
// HaiiieM CTOMMOCTh U OCTaTOK.
printf ("BBenuTe 4rciio mo1apkoB, KOTOPOE XOUYETCs KynuTh\n'");
scanf ("%d", &N);
Cost = Sum / N;
Rest = Sum % N);
printf ("Haubomnbmmas croumocts monapka %d, ocranercst %d pyoneit.\n", Cost, Rest);
} // End of main

3amedanne. Ormepanuy [EJTOYNUCICHHOTO JCIICHUS W BBIUMCICHUS OCTaTKa OT
JICICHHsI MOYKHO TPUMEHATHh TOJIBKO K JIAHHBIM IIENIbIX THUTIOB. Ecnmu Takme omeparuu
HY’KHO BBITTOJTHUTH TSI JAHHBIX BEIICCTBCHHBIX THUIIOB, MCIIOIB3YIOTCS (yHKIHH ceil,
floor, fmod 6uGmmnoreku <math.h>., ®@yukius ceil OkpyriseT BElIECTBEHHOE YHUCIIO
BBepX, pyHkuus floor okpyriser BHU3, a PyHKIUsA fmod HAXOOUT OCTATOK JEIEHUS 10
mMoayito. Bee dynkimu nmeroT aprymenTsl Tuna double u Bo3BpamaroT 3HaueHHE TUIIA
double. IIpuBenenue Tuna npu nepexoje ot float k double He 06s13aTeNbHO, TaK KaK HE
OpUBEACT K IOTepe JaHHBIX.

PaccMoTpum TOT k€ mpUMep ¢ MCTOIb30BAHUEM BEIIECTBEHHOTO THIIA TaHHBIX. Bee
JICHE)KHBIE CYMMBI JIOJDKHBI BBIYHCIATHCS B PYOJIsX M KOMEHKax, Clie0BaTEIbHO,
nepeMeHHble Sum, Cost m Rest umerT BelecTBeHHbId TuUIl. [Ipy BBIUKCIECHHSIX
HEOOXOMMO OKpYTJIGHHE BHU3 JUIS TOJYYCHHS IETOYUCICHHOTO 3HAYCHHs, W IS
OKPYTJICHHS C TOYHOCTHIO /10 Komeek. /[eneHue M0mKHO OBITh 10 MOTYJIIO.

// Kox mporpammsel ipumepa Ne3. PenreHue B BeIIeCTBEHHBIX YHCIIAX.
#include <stdio.h>
#include <math.h>



void main(void)

{

float Sum; // Beimenena cymMMa JieHer.

float Cost; // CTOUT OIWH TOJAPOK.

int Cou; // Komn4gecTBO, KOTOPOE MOKHO KYITHTh Ha 3Ty CYMMY.
nt N; // Konmu4ecTBO, KOTOPOE XOUETCS KYIUTb.

float Rest; /I OcTaHeTcs ICHET.

printf ("BBenure cymmy, koropoii Bbl pacnionaraere, 1 CTOUMOCTb OAHOTO nojapka\n');
scanf ("%1%f", &Sum, &Cost);
// HalizeM KOJIMYECTBO U OCTATOK:

Cou = (int) floor (Sum / Cost); // Ilenoe 4ncliO MOJTYyYE€HO OKPYTIICHUEM BHU3.

Rest = fmod (Sum, Cost); // OcTaToK OT ACICHUS.
printf ("MoxHno kynuth %d nogapkos, ocranercsa %6.2f pyoneii.\n", Cou, Rest);
// HalimeM CTOMMOCTB U OCTATOK.
printf ("BBenure ynciio moiapkoB, KOTOPOE XOUYETCs KynuTh\n'");
scanf ("%d", &N);

Cost = Sum / (float) N;

// TOYHOCTB BBIYMCICHUN HoKHA OBITE 0,01.

Cost = floor (Cost * 100) / 100.;

Rest = fmod (Sum, Cost);
// Rest = Sum — Cost * N; // Ananor npeaslaymiei ctpoku 6e3 ¢pynkuuu fmod.
printf ("Haubonbimas croumocts noaapka %6.2f, ocranercs %6.2f py6.\n", Cost, Rest);
}+ // End of main

Baxxnoe 3ameuanue. Eciau 3TOT npuMep MoIyyuTh Kak TOUHYIO KOIHUIO MEPBOTO, TO
xopoto Oyaet paboTaTk TOJIBKO mepBas Gpopmyia BeraucieHuid. Bropas gact ommoKy,
BBI3BAHHYIO HAJIMYHUEM TIOTPEIIHOCTH BBIYUCICHHM, KOTOpas MOJDKHA OBITh MEHee
onmHOM  komeiiku.  Jms  ycTpaHeHHs ~— TOTPENIHOCTH  Jo0aBjieHa  CTpOKa
Cost = floor (Cost * 100) / 100.;
O cMBICTIe ATOM CTPOKH MPEAiaraeTcs moyMaTh YATATEITIO.

BapuanTtsl 3ajaHuii

3ananue 1. JlaHpl IMHBI KaTeTOB MPSMOYTOJIBHOTO TpeyrosibHUKa. Hailtm ero
OCTpBbI€ YIJIbl, BEIBECTU B IPaJyCHON MEpe C TOYHOCTHIO O MUHYT. YKa3aHue: (PyHKIMS
arctg oObsBieHa B Oubianoreke math.h.

3amanue 2. /JlaHbpl JUIMHBI KaTETOB MPSMOYIOJBHOrO TpeyrojibHUKa. Haiitu ero
nepuMeTp U mowmaab. [Ipyu BeIBoAE OKPYTIIUTH O IBYX 3HAKOB.

3amanue 3. /laH MOJIOKUTENBHBIA Yron B paanaHax. HalTu, CKOIbKO rpagycoB U
MUHYT COAEPKUT TaHHBIA YTOJL.

3amanue 4. JlaHo BemecTBeHHOE Ynciio. HaliTh 1 HamedaTaTh €ro Ieiayo, JpoOHYIO
4acTU U OKpyTJieHHOe 3HaueHue. Vcrnonb30BaTh GyHKINN OKPYTJICHUS.

3ananue 5. Kamenb Opocmin BBEpX €O CKOpOCThIO V. Omnpenenutrh pacCTOSHHE OT
3eMJIM B HEKOTOPBIE MOMEHTHI BPEMEHH #; U ¢,. BBIBECTH C TOUHOCTBIO JBA 3HAKA.

3anmanue 6. Jlanel koopamHaThl TOYEeK A(x;y;) u B(x,y; rtumepbomst y=k/x+b.
Haiitu n HanewyaTath 3HaueHus &, D.

3ananue 7. Ot IIOJIyHOYM MMHYTHas CTpeJIKa omnucana yroil K rpamycos
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(uenouucnenHoe 3HaueHue). OnpeaenuTb, Kakoe Bpems (4achl, MUHYThI) MOKa3bIBAIOT
4yachl. YKa3aHUE: UCIIOJIb30BATh ONEPALNU LUETOYUCIECHHOTO JEICHHUS.

3ananue 8. /lanbl 3HaUeHUs niepeMeHHbIX 4 U B. Haiitu yactHoe OT nenenusi A Ha B
U 4YacTHOE OT jJeneHust B Ha A. Halitm octatok oT neneHust 4 Ha B UM OCTaTok OT

o . A B
neneHus B Ha A. Haiitu BelecTBeHHbIC 3HaUCHUS IPOOCH 2 u vE

3aganue 9. /lanbl KOOpAMHATHI JIEBOM BEpXHEW M TPaBOM HWKHEW BEpUIMH
KkBagpara. HalTu mJIMHY CTOpOHBI KBaJpara, HAWTH JJIMHY [HAArOHajld, HaWTH
KOOPAUHATHI TOYKH MEPECEUCHUs JUaroHaieil kpaapara.

3amganue 10. /IBe mpsiMble Ha IUIOCKOCTH MPOXOIAT 4Yepe3 Hadyallo KOOPJIWHAT U
Touku A(x;y;) u B(x,;y,). Halitu B rpagycHOi Mepe ¢ TOYHOCTHIO JI0 TPaayCoB Yroil
HAKJIOHa OMCCEKTPUCHI yTiia, 00pa30BAaHHOTO MPSIMBIMH.

3amanue 11. Jlano HaTypanbHOE YeThIpex3HauyHOE uncio. Haitu cymmy ero uudp.
VYkazaHue: UCIOJIb30BaTh ONEPALUU LETOUYHUCIECHHOTO JEJICHU.

3apanue 12. OnpenenuTh, KaK HAUMEHBIIIUM YHCIIOM KYIIOP MOHO BbIJIaTh CYMMY
K py6uneit (K<9999), ecnu ectb kymtopsl foctournctBoM 1000 py6., 500 py6., 100 pyO.,
50 py0. u 10 py6. OcTaBiiytocsi MeJI04b BbIIATH PYOIISIMHU.

3amanue 13. Kamenbp Opocuiu B KOJIOAEH, U Yepe3 ¢ CEKYHJ| MOCIHBIIIAJCS BCIUIECK.
OrnpenenuTh pacCTOSIHUE OT Cpy0Oa 0 BOBI.

3ananue 14. JIse npsimple Ha MJIOCKOCTU 3aJaHbl CBOMMH ypaBHEHUsSMU. V3BECTHO,
4YTO OHU IepecekaroTcs. HalTh KOOpAMHATHI TOUKH [IEPECEUEHUS 3aJaHHbBIX TIPSIMBbIX.

3apanue 15. JlaHo HaTypaiabHOE YUCIIO N, B 3alIUCH KOTOPOrO POBHO MATHh 3HAKOB.
Onpenenuth HUQPPHI, COCTABISAIONINE YUCTIO0. YUECTh, UTO HAaUOOJIbIIEe HET0YUCICHHOE
3HaueHue (int) paBuo 32767.

3amanue 16. Ha miockocty 3aaH TpPeyrojibHUK KOOpPAWHATaMH CBOUX BEPIIHUH.
Haiitn nimHBI CTOPOH TPEyTOJIbHUKA.

3amanue 17. Halitu ckopocTh KaMHs, OpOILIEHHOTO TMOJ YIJIOM A K TOPU3OHTY U
MPOJIETEBIIETO b METPOB 3a f CEKYHI.

3aganue 18. Ha miockocTu 3ajaHbl /1Ba Jy4a, BBIXOJSAIIME M3 Hadalla KOOPAWHAT
noj yriamu A u f k ocu Ox. HaliTu B rpasyCHON Mepe ¢ TOYHOCTBIO JI0 TPaayCOB YIJIbI
HaKJIOHa OMCCEKTPHUCHI yria, 00pa30BaHHOTO JIy4aMH, a TAKXKE YIoJl MEXy JTydaMu.

3aganue 19. KBagpar 3aman mainHON CcTOpoHBI. HailTu paguyc OKpPY>KHOCTH,
IJIOIAIb KOTOPOM paBHA ILTOMIAAN 3TOTO KBaJpara.

3amanue 20. Ha miockocTu 3aiaHbl ABE OKPYKHOCTHM CBOMMH paauycamu. Haiitu
IPOLIEHTHOE COOTHOIIECHHE IIJIOIIA N IEPBOMl OKPYKHOCTH K IUIOIIAJA BTOPOM.

3amanue 21. 3apruiata  COTpyJHUKA CKIIQ[IBIBAETCS W3 CTAaBKM MHHUMAaJbHOU
3apIUiaThl, YMHOXXEHHOM Ha pa3psAHbI KOI(PGUIMEHT (BEIIECTBEHHOE 3HAYEHHE B
muanazone ot 1 mo 3), ypambckoro koddduimenta (15%) m mpemun (B %). U3
3apIiaThl BBIYUTAETCS MOAO0X0mHBIN Hamor (12%). BBoms HeoOXOoauMbie HCXOIHBIC
JTAaHHBIE, BBIYMCIIUTH U BBIBECTH 3apIlIaTy COTPYAHUKA B PYOIIsX.

3ananue 22. 3BecTHO, 4TO mpsAMasi, 3aJlaHHasg ypaBHeHHeM y = Kx+b mepecekaet
OCH KOOpAMHAT B TOYKax 4 u B. HaliTu KOOpIHMHATBI TOYEK MEPECEUCHHUS], BBIBECTH C
TOYHOCTBIO JABa 3HAKa MOCJIE 3aIlITOH.

3ananue 23. Y4acToK 3eMJIM TPEyrojbHON (OpMBI UMEET JJIMHBI CTOPOH L;, L), Ls;.



Haiitu rutomanaes 3TOro y4acTka, BBIBECTH ¢ TOYHOCTBIO J1BA 3HAKA IOCIIE 3aIATOM.

3ananue 24. [IpsMoyronbHO (OPMBI CTPOUTENBHBIA OJIOK UMEET IIUPUHY W,
BBICOTY /4 U ri1yOuny /. HaiiTu 00beM U MI10111a1b MOBEPXHOCTU CTPOUTEIBHOTO OJIOKA.

3ananue 25. [IpsMoyronbHO (OPMBI CTPOUTENBHBIA OJIOK UMEET IUPUHY W,
BbICOTY /1 W rinyOuny /. HaliTu, ckoJibKO OJIOKOB BOMIET B KBaApAaTHBIA KOHTEHHEp C
JUIMHOM CTOPOHBI L.

3amanue 26. B niepBeIli IeHb TPEHUPOBOK criopTcMmeH mpoodexan 10 km. Kaxnapii
neHb OoH npoberaer Ha 10% Oosbiue, yeMm B npeablAyuuil neHb. Hailtu u BbIBecTH Ha
DKpaH IIyTh, MNPOWIEHHBIMN CIOPTCMEHOM BO BTOPOM, TPETUW W YETBEPTHIA JHHU
TPEHUPOBOK.

3ananue 27. B mauke N nuctoB Oymaru pasmepa A4 miIOTHOCTBhIO P Tp. Ha KB. CM.
Haiitu Bec mauku Oymaru ¢ TOYHOCTBIO JIBa 3HAKA MOCJIE 3aMsATOM.

3ananue 28. Ha minockocTw 3ajaHbl /IBE€ TOYKM CBOMMH KoopAuHatamu. Haiitu
pPacCTOSsIHME OT HayaJla KOOPAMHAT 0 KaXJA0W TOUYKU U PACCTOSTHUE MEXKAY TOUKaMHU.

3ananue 29. lan xpyr paguyca R. Haiitu minomans kpyra. Halitu momans cekropa
Kpyra ¢ YKa3aHHBIM 3HaU€HHEM IIEHTPaILHOTO yriia (B rpagaycax).

3ananue 30. U3BecTHBI CTOMMOCTH KOH(ET, mMeyeHbs W s050k. Halitu o0mryro
CTOMMOCTb MOKYIKH, €CJIU KYyIUIEHO X KT. KOH(ET, Y KT. neueHbs U Z Kr. 0JI0K.

3ananue 31. 3BeCTHBI CTOMMOCTh CHCTEMHOrO OJIOKAa, MOHUTOpA, KJIABUATYphl U
MbIIH. HaliTh, BO CKOJIBKO 000MeTCs MOKYyNKa N KOMITbIOTEPOB.

3aganue 32. 3BecTHO, 4TO Uil KOPMJIEHHMSI OJHOTO J1a0OpaTOPHOrO >KMBOTHOTO
HYKHO K; rp. Kopma st Mblu, K, rp. Kopma st KpeIChl, K3 rp. KOpMa JJIsl MOPCKOU
CBUHKH. HalTh, CKOJILKO CheasT B JIeHb X MbIIIEH, ¥ KpbIC, Z MOPCKUX CBUHOK. HaiTu,
CKOJIBKO KOpMa HY’KHO B MECSLI.

3amanue 33. B momgapke 2 mokonaaku mo 1eHe K; py0., 2 s61o0ka mo K, py0. u
KOpoOKa reyeHbs cTouMocTbio K; py0. HaiiTu, ckosibko OyayT cTouth N OJIapKOB.

3ananue 34. B ouepenu k Bpauy N yenoBek. Bpau 6ecenyer ¢ naueHTOM NPUMEPHO
15 munyt. Ecnu ceituac 12 yacos, a 10 6acceiina 6exxatb 30 MUHYT, CTOUT JIU 3aHUMATh
ouepesib, €ClIM HAJ0 YCIETh Ha ceaHc B Y yacoB (CeaHChl HAUMHAIOTCA KaXK/IbIH 4ac).

3ananue 35. OgHa xxemuyxkuHa auameTpoM d ctout Cost pyoOuseir. Ckonbko OyaeT
CTOMUTH OXKEPEJIbE Ha 1Iet0, 00XBaT KOTOpo D cMm.

3ananue 36. Jletut crago ryced, a HaecTpedy BopoHa. Bopona rosopur: «Kak
MHOT0 Bac, ryceil, HaBepHoe, N?», Ha 4TO BOXKaK oTBedaeT «Eciau B3sSTh HAaC CTONBKO, U
ellle M0JI CTOJIBKO, U YETBEPTh CTOJIbKO, TO OyneT N». Ckonbko ke ryceit B ctae? Mmers
B BUJLY, YTO T'YCH U BOPOHBI CYUTAIOT HE OUY€HBb XOPOUIO, U N HE MOXKET OBbITh JTHOOBIM.
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Tema 2. IIpocThie TUIIBI JAHHBIX. Y IPABJICHHE AJITOPUTMOM C
HCII0JIb30BAHUEM YCJI0BHOIO0 oneparopa if uiam nepexirouaresas switch

VYcnoBubiid onepatop if M3MEHSET MOCIENOBATEIbHOCTh BBIMOJHEHUS ONEPaTOPOB
IporpaMMbl B 3aBUCMMOCTH OT YCJIOBHUH, CJIOKHMBUIMXCS IIPU €€ BBIINOJHEHUH.
Kiaccuueckast cxema omneparopa if B C++ mpenmnosnaraet pa3BeTBICHHE Ha JIBE BETKH,
0JIHa U3 KOTOPBIX MOXET OBITh MycTOM. B OoJee ClokKHbIX ciaydasx, KOrjaa mpoBepsieTcs
MHO>KECTBO YCJIOBUM, HCIHOJIB3YIOTCSI CJOKHBIE (BJIOKEHHBIE) YCIOBHBIE OIIEPATOPHI
WJIU CJIOKHBIE JIOTUYECKUE BBIPAKEHUS.

Omneparop nepexitodarenb switch UCHOIB3yeTCs A TeX K€ LeNel, HO TO3BOJIsET
OpraHM30BaTh MHOXXECTBEHHOe BeTBieHue. Ecnu omepatop if Moxer mnepeaarsb
yIPABJICHHE TOJIBKO Ha JIBE BETBU, TO SWitch Ha MPOU3BOJIBHOE YNCIIO BETBEH.

IIpumep Nel. TpeOGyercs HalTH KOpPHM  KBaJpaTHOTO YpaBHEHHS  BHJA
ax’ + bx + ¢ = (. BLIIOIHAM 3Tarbl peLICHUS.

1. Anamu3 ycnosus 3anaun. KBagpatHoe ypaBHEHHUE MOXKET UMETh OJHO WIM JIBa
pellIeHus, WM HE UMETh UX BooOuIle. Pe3ynpTaT pelieHus 3aBUCUT OT OIPEIEIUTENS
ypaBHEHHSI, BEIYHCIIIEMOTo 110 popmyie d = b° — 4 -a-c.

2. BXomHpIMM JaHHBIMU SIBIISIIOTCA KOA(G(UUMEHTH ypaBHeHUA a, b, c. UToObBI
YpaBHEHHUE OCTAJIOCh KBaJIpaTHBIM, MEPBbIM KOIPPULUMEHT AOKEH ObITh OTIMYEH OT
HyJid. MIMeHa nmepeMeHHBIX, 0003Ha4YarmKuX KO3(PQOUUUEHTb, MOTYT COBMAJaTh C HUX
MaTEeMaTUYECKOM 3alUChi0, TO €CTh &, b, c. Tun ko3 PUIIMEHTOB BEIIECTBEHHBIM.

3. BBIXOIHBIMM JaHHBIMM IpPOTrpamMMbl OyayT 3HAUEHMs] KOpPHEH ypaBHEHUS, €CIH

b2 +/d

5 . Eciim ke kopHeil HET, 00 3TOM
-a

WX yAacTCs HaWTU 1o QopMmynaMm X;, =

CIIeIyeT HalevYaTaTh COOOIICHHUE.

4. Jlmsi BBIYKMCIICHUS W XPAaHCHHUS 3HAYCHHS OMPEISTUTENS TpeOyeTcss BBECTH
HOBYIO TIEPEMEHHYIO, KOTOpasi HE SIBISICTCS PE3yJIbTaTOM 3a/Jadd, HO HEOOXOoauMa JIjIs
ee pemieHus. Takue nepeMeHHbIe Ha3bIBAIOTCS PabOYMMU MEPEMEHHBIMU MPOTPAMMBI.
O603HaunM ee OyKBO# d, Kak U B IOCTAaHOBKE 3a1a4H.

5. Omnpenenenne HeOOXOAUMBIX (GOPMYI BBIYUCICHUSI OUEBHIHO.

6. Koauposanue anroputma. [Ipu BBINOJHEHHWH aNrOpUTMa MOXKHO BBITIOJIHUTD
IPEeIBApUTETHLHOE CIIOBECHOE OTMCAHHUE:

1) BBectu 3HauUeHHS KO3 GUIIMEHTOB (Ha3BaHbI 4, b ,¢);

2) BBIYUCIUTH TUCKPUMHUHAHT (Ha3BaH d);

3) ecnu IMCKPUMHMHAHT OTPHIIATEIbHBIN, PEIIEHUS HET, BRIBECTH COOOIICHHE;

4) ecnu IUCKPUMUHAHT > WK = (), pEeLlIEHUE €CTh, BEIYUCINTH 3HAUYCHHS] KOPHEN U
BBIBECTH Ha TIEYaTh.

B mepBoit BeTBM YCIOBHOTO oOIllepaTopa HYKHO BBIMOJIHUTH HE OJHO, a TPHU
JIEHCTBUSA, TIOATOMY HCIIOIB3YETCS OJIOK {...}, KOTOPBIH MOKAa3bIBACT KOMITUIISTOPY, YTO
OTH IEUCTBUS CIICTyeT BOCIPUHUMATH KaK €IUHOE IIEJI0E.

// Kog mporpammbl ipumepa Nel.
#include <stdio.h>
#include <math.h>
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void main (void)

{

float a,b,c,d;

float x1, x2;

// BBOJ BXOJIHBIX JAHHBIX

printf ("\nBBeaure ko3 dunmeHTH KBaApaTHOTO ypaBHEeHUA.\n");
scanf ("%1%f%f", &a, &b, &c);

d =b*b — 4*a*c; //Bpraucienue guckpuMuHanTa d.
if (d>=0.0)
{
x1 =(—b+sqrt(d)) / (2.*a); //BbrauciieHue KopHeu.

x2 = (—b—sqrt(d)) / (2.*a);
printf ("Kopuu paBubl x1=%6.2f x2=%6.2f\n", x1, x2);
b
else
printf ("Kopueii net\n"); //Tleyats cooOUIECHUS.
}+ // End of main
B sTOM nmpumepe He MpeaycMOTpeH cily4yail paBHBIX KOpHEW, Harpumep, npu a=2,
b=4, c=2. ]Ins Toro 4To0bl OTCIAEAUTH ITOT CIIy4ail, IOTpedyeTcs BHECTU U3MEHEHHE B
TEKCT MPOTPaMMBl.

Ipumep Ne2. Korpa juist npuHATUS pelieHus] TpeOyeTcsl mpoBepka 0ojiee 0JHOTO
yCIIOBUSI, TOSIBJISIETCSI MHOXKECTBEHHOE BeTBJIeHHME. B ngaHHOM mpumepe cieayer
PEeIyCMOTPETh Cllydail paBHBIX KOPHEH, IPH ATOM B YCJIOBHOM ONEpPaTOpe MOSIBISAETCS
BTOpOE yclioBue: d = (), a 3HA4UUT, U BTOPOU ONEPaTOp MPOBEPKHU yCIOBHUS.

CxeMa anropurma ycjaoBHO MOXET ObITh U300pa’keHa TaK:
if (d > 0)

{

}

else
if (d==0)
{

}

else

// Biiok onepaTopoB, YTOOBI BEIYUCIUTH JBA KOPHS.

//BIOK ornepaTopoB, YTOOBI BHIYUCIUTD OJUH KOPEHb.

//BBIBOJT COOOIIIEHHS O TOM, YTO PEIICHHS HET.
b

CTpyKTypa BETBJIICHHS paccMaTpHUBaeT TOJIBKO B3aWMOMCKIIIOUYAIONIUE BapUAHTEHI.
BreimonHenue omepatopa if mpu MCHOIB30BAaHUM MHOTHX YCIOBHH, €CIIM OHU HE
BBIJICJICHBI OJIOKOM, Pa3BOpayMBaETCs IO MPHHIUITY MATPENIKH, TO €CTh KaXIbld else
NPUHAIUICKUT Onkaiimemy cBepxy if. OTcTymbl B TEKCTE MpPOTPaMMBI MTO3BOJISIFOT
Jy4Ille YBUAETD JIOTUKY BBIOOpA PEIICHHMS.
// Komx mporpammbl ipumepa No2.
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#include <stdio.h>

#include <math.h>

void main (void)

{

float a, b, c,d;

float x1, x2;

printf ("\nBBeaute K03 ULIMEHTHI KBaAPaTHOTO YpaBHEHUs\n");
scanf ("% 1% f%f", &a, &b, &c);

d =b*b — 4*a*c;
if (d>0.0)
{

x1l =(—b+sqrt(d))/(2.%a);
x2=(—b—sqrt(d))/(2.*%a);
printf ("Kopuu paBubl x1=%6.2f x2=%6.2f\n", x1, x2);
}
else
// JTUCKpUMUHAHT d BEIIECTBEHHOE 3HAUCHHUE, CPABHUBATH €0 C HYJIEM MOKHO TOJIKO
// ¢ HEKOTOPOM CTENEeHBI0 TOYHOCTH, HanpuMep, Tak: |d|<0.00001.
if ( fabs (d) <= 0.00001) // TlpuOIU3UTEIHLHO PaBEH HYIIIO.
{
x1 =(—b+sqrt(d))/(2.*a);
printf ("Kopuu ogunakoBsl X 1=x2=%6.2f\n", x1);
b
else
printf ("Kopneit mHet\n");
} // End of main

Ipumep Ne3. lnanor ¢ mnporpamMmol B oOmenpuHsATOM Buae. [ momHOrO
TECTUPOBAHMUS [IPOrPAMMBI, AJITOPUTM KOTOPOU MPOBEPSET MHOKECTBO YCIOBUN, HYKHO
BBIIIOJIHUTh CTOJBKO NIPUMEPOB, CKOJIBKO BApPUAHTOB BETBJICHUS BO3MOXHO. B
nporpamMe npumepa Ne3 HY’)KHO BBINOJHUTH TPU TECTOBBIX IpuMmepa. Kpome Toro,
MOJIB30BATENIb C IOMOIIBIO MIPOTPAMMBI MOKET PEIAaTh HECKOJIbKO YpPABHECHUMU.
[TosToMy HEOOXOAMMO YMETH OPraHN30BaTh MHOTOKPATHOE OOpaIICHHE K TIPOrpaMMe.

Jlns opraHu3ali MOBTOPHOTO BBINOJIHEHUS MpOrpaMMbl WM €€ (parMeHTa
UCIIONB3YETCSl IUKIMYECKUM alrOpuTM. OTOT LUK OYyJeT YNPaBISIThCA BHEUTHUM
coobiTeM. CoObITHE TOPOXKIAET MOJIb30BaTENb, HAXKUMasi KJIABUIIY Ha KIJIaBUATYypE.
OO1enpuHATO MCHONB30BaTh KiaBully Esc juist 3aBepiieHuss mpouecca, a Ui
poJ0JbKeHus Kiapuiny Enter umu no0yro 1pyryio.

Kpome Toro, mpu BBOJE JaHHBIX HEOOXOJIMMO MPETyCMOTPETh, YTOOBI BBEIEHHOE
3HaueHue kod3ddunuenta a 6pu10 061 0TAMYHO OT 0. [IpoBepka BHIOIHAETCS B IUKIIE
cpa3y ke moclie BBOAa JaHHBIX. L{ukn Oyaer MOBTOpEH Bcerja, KOorja BBEIEHHOE
3HAYEHHUE HE COOTBETCTBYET MPABUIIAM, U TOJIBKO IIPU MPABUIIbHBIX TAHHBIX IIPOrpaMma
MPOJIOJDKUT PaboTYy.

// Komx mporpammbr mpumepa Ne3. [TokaszpiBaeT mpuMep auaaora B OOIMENPUHATOM BU/IE.
// 11t yripaBieHuUst UCToNib3yeTcst  omepartop do...while ¢ BBIX0I0M 1O YCIOBHUIO
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/] «Haxkara kj1aBuina Esc.
#include <stdio.h>
#include <math.h>

#include <conio.h> // bubnroTeka KOHCOIBLHOTO BBOJIa-BBIBOJIA.

#define ESC 27 // Kox xnaBuiu Esc B CHMBOJIBHOM MPEICTABICHHH.
void main (void)

{

float a,b,c,d;
float x1, x2;
char key; // TlepemenHas key nnst oOpabOTKH COOBITHSL.

// TlepBO€ BBINOJHEHUE ANTOpUTMa 0053aTeNIbHO, TOATOMY HeoOxoauM Uk do...while
do

// TIpoBepKa KOPPEKTHOCTH BBOJAUMBIX JTAHHBIX.

// Ecnu BBeIEHHOE 3HaYeHUe a OJU3KO K HYJI0, IUKJI BBOJIA TOBTOPSAETCS.

do

printf ("\nBBeaute k03 ULMEeHTHI KBaIpaTHOTO ypaBHEeHHs \n'");
scanf ("%f% %", &a, &b, &c);
} while (fabs (a) <0.001)
// BBOJI BBITIOJTHEH TTPaBUIIBHO.
d = b*b — 4*a*c;
if (fabs (d) <= 0.00001)
{
x1 =(—=b+sqrt(d))/(2.%a);
printf ("Kopuu ogunakoBsl x1 = x2 = %6.2f\n", x1);

}

else
if (d>0)
{
x1 =(—b+sqrt(d))/(2.*a);
x2 =(—b—sqrt (d))/ (2.*a);
printf ("Kopuu paBubl x1=%6.2f x2=%6.2f\n", x1, x2);
b
else
printf ("Kopueii vet\n");
// O6paboTKa COOBITUS «HAXKATHUEC KITABUIITI.
printf ("Knasuma ESC — 3aBepienue padotsi, Any Key — nponomkenue...");
// Oxkunanue cCOOBITUS «HAKATHUE KIIABHIIIN.
key = getch (); /| ®yukuwms getch () yuTaeT CUMBOJIBHBIN KOJ| KJIABUIIIH.
+ while ( key !=ESC) // Kon xnaBuiu Esc mponucan B nupektuse define.
} // End of main

IIpumep Ne4. Vcrionb30BaHuE BIOKEHHBIX YCIOBHBIX OIEPATOPOB B MPOrpamMmax C
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IPOBEPKON MHOTHX yclioBuil. [IpruMepoM cioKHOTO BRIOOpa SIBISIETCS OLICHKA 3HAHUI
YYEHHKa 110 pe3yibTaTam tectupoBanus. [lycts u3Becren pesyaprar EI'D (o1 0 1o 100
6ayoB). OnieHka 1o NATUOAUILHOM IIKaJe JOJKHA ObITh BHICTABJICHA 10 MPaBUIIaM:

2, ecnu EI'D <=40

3, ecmn40< EI'D <=60
4, ectn 60< EI'D <=80

5, ecim 80 < EI'D <=100.

B 3amucu sTHX mpaBWI €CThb M30BITOYHOCTh C TOYKH 3PEHHUS MEXaHU3MOB
BBINIOJIHEHHUS YCIIOBHOTO orepaTopa. BeTBieHue, 3T0 B3aUMOUCKIIOYAIOLIME BaPUAHTHI,
3HAUYUT, B IIEPBOM BETBU HCTHUHHOCTH ycnoBuss EI'D <=40 o3nayaer mnomydeHue
pesynbTata. Ecnam ke 3TO ycioBUE JIOKHO, TO K IPOBEPKE BTOPOTO YCIOBUS
40 <EI'D <= 60 npuxoasT TOJAbKO TO 3HaueHus EI'D, KoTopble HE yHAOBJIETBOPSIOT
NEPBOMY YCJIOBHIO, TO €cThb ToJdbko EI'D >40, a 3HauuT, UX HE HYKHO BKJIIOYATh B
3aMuch ycJaoBUsA. Tak ke U B 3alMCU BCEX MOCIEAYIOMUX yCIOBUN. JIOTHKA BIOXKEHHBIX
OTEepaTOPOB YCIOBUS MPUCOSANHSIET Kax bl else k Onmxkaiemy cBepxy if.

// Kon mporpammel mpumepa Ne4.
#include <stdio.h>

#include <conio.h>

void main (void)

Onenka =

{

int Test; /I EI'D.

nt Ball; // OLeHka.
do

{

printf ("BBenute pesynbratr EI'D ucneiryemoro\n");
scanf ("%d", &Test);
if (Test <= 40)

Ball =2;
else
if (Test <= 60)
Ball = 3;
else
if (Test <= 80)
Ball = 4;
else
Ball = 5;

printf("Omnenka B artecrare: %d\n", Ball);
printf("Ecnu 6omnbIne HET ucnbiTyemMbix, HaxmuTe ESC\n");
twhile (getch() !=27);
} // End of main
OOpatruTe BHUMaHWE, YTO ITMKJ IMO-TIPSKHEMY YIPABISICTCS COOBITHEM, HO B
ATOM MpUMeEpe BCIIOMOTaTeIbHAs ITIepeMeHHas Key He NCITOTb3yeTCs.
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IIpumep NeS. Mcnonb30BaHNE CIIOKHBIX JIOTUYECKUX BBIPAXKEHUW B IIPOTrpaMMax ¢
IIPOBEPKOM MHOTUX YCIIOBHM.

Hcnonp30BaHne MHOKECTBEHHBIX BIIOKEHUI OINEpPaTOpPOB YCIOBUSA 3aTpPyIHSET
«4uTabeIBbHOCTRY» MPOrPaMMBbI. 3a4acTyl0 €ro MOKHO H30€KaTh, OOBEAMHSSI TPOCTHIC
YCIOBUSI B JIOTUYECKHE BBIPAKEHUS Be3/l€, TAC I TMOUCKA pEIIeHus Tpedyercs
npoBepka Oosiee omgHoro ycioBus. Ilyctb TpeOyeTcsi mMpoBepUTh, NMPUHAMICKUT JIU
TOYKa C TPOU3BOJIbHBIMU KOOPJAMHATaMH (X,)) HEKOTOpOM 00JacTH, Hampumep,
3aIITPUXOBAHHONW 00JacTH, H300pakeHHOW Ha puc. 1. M3BecTHBl AjiMHA CTOPOHBI
KBajpara (00603HaYUM L) U paguyc OKpyKHOCTH (0003HA4YuM R), rlie HE 0053aTEeIIbHO
L >R, To ecTh 00:1aCTh MOXET OBITH IyCTOM.

A

Puc. 1. Mnmoctpanus k npumepy NeS.
3anuiieM yCiaoBUE€ MAaTEMATUYECKHU C MIOMOIIBIO CUCTEMbI HEPABEHCTB:

y

x? + y2 >= R’ ycioBHe " TOUKa HaXOJMUTCS BHE OKPYKHOCTH "
L n "
| x < 5 yclioBUE" TOYKa HAaXOJIUTCS BHYTPH KBajpara
Iy
y —_
2

st cobOmro/ieHrs yCloBUS HY>KHO, YTOOBI BCE TPH HEPABEHCTBA BBHIMOJIHSINCH
OJTHOBPEMEHHO, I03TOMY INpu OOBEAMHEHHWU HUX B OJHO TpeOyeTcs HCIONb30BaTh
Jorudeckyto omnepanuio «M» (KOHBIOHKITHUS), CIEAYIOIIIM 00pa3oMm:
x*x + y*y >= R*R && fabs (x) < 0.5*L && fabs (y) <0.5*L
Torma yCinoBHBIN OnepaTop 3alMUIIETCS:
if (x*x + y*y >= R*R && fabs (x) < 0.5*L && fabs (y) <0.5*L)
printf ("Touka npunaayiexut odnaactu \n");
else
printf ("Touka He npuHaATIEKUT 00acT \n");
Eciu He wucnonb3oBaTh CIO0KHOE BBIPAXKEHUE, TO MPUXOAUTCS HCIOJIb30BAThH
BJIO’KEHHBIE OTIEPATOPbI YCIOBUS, CIEAYIONIUM 00pa3oM:
if (x*x + y*y >= R*R)
if (fabs (x) < 0.5*L)
if (fabs (y) <0.5*L)
printf ("Touka nmpuHaamexuT odnactu \n");
else
printf("Touka He mpuHaANIEKUT 00IacTH \n");
KBanuduupoBaHHbiii MPOrpaMMHUCT OTIACT MPEANOYTEHUE TIEPBOMY CIIOCOOY.
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IIpumep Ne6. Mcnons3zoBanue omnepaTopa nepexiitouatens switch s opraHuzanun
MHO>XECTBEHHOTO BeTBiIeHH. OnepaTop switch ucnons3yer aiis yrnpaBieHUs 3HaYCHUE
BBIPOKCHHUS IIEJIOYMCICHHOTO (CUMBOJIBHOTO) THIIA, W TO3BOJISET BHIOpATh OJWH W3
HECKOJIBKUX BO3MOJKHBIX BAapHUAaHTOB BETBJICHHS anropuTMa. [lokakeM, Kak MOXKHO
UCIIOJIB30BaTh ATOT OINEPaTOp IS YIPABICHUS AITOPUTMOM C KOHCOJIH, HAlIpUMEp, MPU
OpraHu3allMi MEHIO TOJIb30BaTelisa. 3HaUeHHE KOJla HAXaTOW IMOJIb30BaTEIeM KIIaBUIIU
yHIpaBiisieT BbIOOpoM BeTBU anroputma. Ko knaBuim Bo3Bpamiaer Gynkius getch().
Eciu wnaxata ogHa u3 (QYHKIMOHAIBHBIX (YHPAaBIAIOMIMX) KIaBUII, TO (DYHKIUSA
Bo3Bpaiaet 0 (0xEO). Ee moBTOpHBIN BBI30B NOJMyYaeT PaCIIMPEHHBIN KO KIaBUIIIH.

// Ko mporpammbl ipumepa Neb.
void main (void)
{int key;
do
{
printf ("Bsibepute neiicreue\n");
key = getch();
if (key==0) // HaxxaTta ympaBisrolias KjiaBuiia.
{
key = getch(); // BBox He moBTOpsieTCs, CHMBOJI MOIy4YeH 13 Oydepa BBOAA.
switch key  // 3nauenue key ynpainser BeTBICHHEM.
{
case 77 : {printf ("Ctpenka Bmpaso\n"; break;)}
case 75 : {printf ("Ctpenka BieBo\n"; break;)}
case 72 : {printf ("Ctpenka BBepx\n"; break;)}
case 80 : {printf ("Ctpenka Buu3\n";  break;)}

case 27 : {printf ("Esc\n"; break;)}
default: {printf ("He crpenka\n"; }
h
b
+ while (key !=27); // Beixoa u3 1UKJa mo HaxaTtuto Esc.

+ // End of main

Omneparop break B kaxxmoii BEeTBU IMepeaeT yIpaBiIeHUE HA ONepaTop, CIASAYIONui
3a switch. Ecnu break onyiieH, To mocne BeTBH, Ha KOTOPYIO MaJl BBIOOP, BBIIOJIHAIOTCS
BCE OTEPATOPHI, CTOSIINE Jjajee B TeKcTe switch.

BapuanTsl 3axannii

3ananue 1. [Ipamas L, 3aganHas HaA MJIOCKOCTH KOOpPJIMHATAMHU JIBYX TO4YeK (a,b) u
(c,d), pa3OuBaeT KOOPJAUHATHYIO MJIOCKOCTh Ha JBE MOJNYIJIOCKOCTH. M3BECTHBI Takxke
KOOPAWHATHI IBYX TOYEK (X;, ;) U (X2, V2), HE JIEKAIIKUX HA TAHHOU MPSAMOM.

OnpenenuTh, HAXOAATCA JM TOYKH B Pa3HbBIX IOJYIUIOCKOCTSAX WM B OJHOW, U
HareyataTh coobuieHue. iMeTs BO3MOXKHOCTh IIOBTOPHOTO OOpAILEHHS B 1HAJIOre.

3ananue 2. CocTaBuTh MporpamMmy Ui OIpPEAENICHUs KOPHEW CHCTEMBI JIBYX
JUHEWHBIX anreOpandeckux ypaBHeHHH mo mpasmiy Kpamepa. Pemenue BwiBecTH B
BU/JIE CUCTEMBI ypaBHEHUN. FIMeTh BO3MOKHOCTh TOBTOPHOTO OOpAIIEeHUs B AUAJIOTE.

3ananue 3. Jlano HaTypanbHOe uyucio N, B 3alUCH KOTOPOTO POBHO IMSTh 3HAKOB.
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Onpenenutp, SBIAETCS JIM 3TO YHUCIO NAJIMHIPOMOM WM HET, HaleyaTaTh
COOOIIEHHE TEKCTOM. 3HAY€HWE 4YHWCiIa BBOJWUTH B JHAJIOre, MUMETh BO3MOYKHOCTh
MOBTOPHOTO OOpAIlleHHUS.

3ananue 4. JlaHo HaTypanbHOE YUCIO N, ONpeessollee BO3pacT YEIOBeKa B TOJaxX.

JlaTh 1Sl 3TOrO YMCila HAMMEHOBAHUE «200», «200a» uiu «iemy. Hanpumep, «Bam
21 200» unu «Bam 43 2o0a». ImMeTb BO3MOKHOCTh TOBTOPHOTO OOpaIeHus B AUAJIOTE.

3ananue 5. OKpy>KHOCTh Ha IUIOCKOCTHM C LEHTPOM B Hayajae KOOpPAMHAT HMEET
paauyc R. I3BecTHBI Tak:ke KOOPAMHATHI KOHIIOB HEKOTOPOTO OTPE3Ka (X;,V;) U (X2,12).

Onpenenutp, NEPECEKAET JU OTPE30K OKPYKHOCTb U CKOJBKO pa3. 3HAuYeHUs
KOOpAMHAT BBOJUTH B IMAJIOT€, UMETh BO3MOKHOCTh IIOBTOPHOTO OOpaIeHHUS.

3ananue 6. Ha miockocTu 3aJaHbl JIBE€ OKPYXHOCTH KOOPJIHWHAaTaMH LIEHTPOB U
paanycamH.

OnpenenuTp, NEPECEKAOTCS JU OHU WM KacaroTcs APYr JIpyra. 3Ha4yeHUs BBOJUTh
B JMAJIOre€, UMETh BO3MO>KHOCTbh IIOBTOPHOI'O OOpaIEeHUsI.

3ananue 7. JlaHbl 1IMHBI TPEX OTPE3KOB.

OnpenenuTth, MOXHO JHU MOCTPOUTh TPEYTOIbHUK C TAKUMH JUIMHAMHU cTOpoH. Eciu
114, TO ONpPENEIUTb, KaKOW 3TO TPEYTOJIbHUK: MPAMOYTOJbHBIM, OCTPOYTOJbHBIN WIINA
TYHOYTOJIbHbII. 3HaYeHUs JJIMH BBOJUThH B JUAJIOrEe, UMETh BO3MOXXHOCTh MTOBTOPHOIO
oOpalieHus.

3ananue 8. 3aJaHbl AEKapTOBBI KOOPAUHATHI TOYKHU Ha TJIOCKOCTH.

[lepeBecTu B MOJIAPHBIE KOOPAWHATBHI C YYETOM HOMEpPA YETBEPTH, I'IE HAXOAUTCS
TOYKa. YTOJ NEPEBECTU B IPAAYCHYIO MEPY € TOYHOCTHIO A0 MUHYT. 3HAYEHHS BBOJIUTH
B AMAJIOTe, UMETh BO3MOKHOCTh IIOBTOPHOT'O OOpaIleHusl.

3amanue 9. Ilo BBeIGHHBIM KOOpJWHATAM TOYKH (X,))) ONPENEIUTh HOMEP YETBEPTHU
KOOPJMHATHOM MIOCKOCTH, TJ1€ HAXOJUTCS TOUYKA.

3HaueHUd KOOPAWMHAT BBOAWTH B JHAIOrE€, HMETh BO3MOKHOCTH IOBTOPHOIO
oOpailieHus.

3ananue 10. Ha miockoctH 3a1aH TpEyroinbHUK JUIMHAMHA CBOMX CTOPOH.

Haiitu HaumeHbIIMN U3 YITIOB TPEYrOJbHUKA C TOYHOCTBIO 10 OAHOTO Ipaigyca.
3HaueHUs CTOPOH BBOJUTH B IMAJTIOTE, UMETh BO3MOXHOCTh IIOBTOPHOTO OOpAILICHHUS.

3ananue 11. Ha mmockoctr 3aganbl Tpy TOYKH CBOUMHU KOOPAUHATAMH.

OnpenenuTs paccTOSIHUSA OT TOYEK 10 Hayajla KOOpJWHAT W HaleyaTaTbh, Kakas W3
TOYEK PacMoioKeHa OJIMkKe K Hayally KOOpJAUHAT. 3HAYEHUsS] BBOJUTH B JUAJIOTE, UMETh
BO3MOXHOCTb IIOBTOPHOT'O OOpAaIlleHHUS.

3amanue 12. JlaHo HaTypaJIbHOE YKCIIO N, B 3alIMCH KOTOPOT'O POBHO IATHh 3HAKOB.

Onpenennutb, UMEET JIM 3TO YHUCIO OJUHAKOBBIE HU(PHI WM HET. 3HaUCHHUE 4Yucia
BBOJAMTDH B TUAJIOTE, UMETh BO3MOKHOCTH IIOBTOPHOTO OOpaIeHHUS.

3amanue 13. OKpyKHOCTh Ha IUIOCKOCTH C LIEHTPOM B Haudajie KOOPAMHAT HMEET
panuyc 1. I3BeCTHBI KOOPIMHATHI JIEBOIO BEPXHETO yTIJIa KBajpaTa co CTOPOHOM 1.

OnpenenuTh, TPUHAMIEKUT JIU OKPYKHOCTH XOTSA OBl OJHA BEpIIMHA KBaJapaTa.
3HaYeHUs BBOJMTH B IUAJIOTe, UMETh BO3MOKHOCTh [IOBTOPHOI'0 OOpAILEHHS.

3amanue 14. OKpy’)KHOCTb C ILEHTPOM B Haudaje KOOpPAMHAT HMeEeT paauyc l.
Onpenenuts, IepecekaeT Ju npsMas y = k'x + b OKpy»XKHOCTb WJIM XOTsI Obl KacaeTcs
OIMH pa3. 3HayeHuss kK U b BBOAWUTH B JUAJIOrEe, UMETh BO3MOXKHOCTh MOBTOPHOIO
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oOpailieHus.

3ananue 15. Ha minockocTH 3afaHbl J1Ba KBajpaTa KOOpAUHATAMU JIEBOTO BEPXHETO
yIiia ¥ JJIMHAMU CTOPOH.

Onpenenuth, MNEpeceKarOTCs U OHU. 3HAYEHUS BBOAUTH B JIMAJOre, HMETh
BO3MOXHOCTb [IOBTOPHOT'O OOpAaILIEHHUS.

3ananue 16. Ha muiockocTd 3a7aHO KOJBIO € IIEHTPOM B Hayajie KOOPAMHAT U
paguycamu r; U r,, T1e r;<r;. Jlana Touka cBOMMH KOOpAUHATAMH (X,)).

OnpenenuTh, HAXOAUTCA JIM TOYKA BHYTPU KOJIbLIA. 3HAYEHUS! BBOJUTH B JMAJOre,
UMETh BO3MOXXHOCTh IIOBTOPHOT'O OOpaIlleHHUs.

3ananue 17. [IpsmoyronbHOi Gpopmbl Kupnud umeet cToponsl 4, B, C. OnpenenuTs,
MPOMAET JIU KUPIUY B IPSIMOYTOJIBHOE OTBEPCTUE Pa3MeEPOM 5 Ha 8.

3HayeHus BBOJAUTH B JUAJIOTe, UMETh BO3MOXHOCTh TOBTOPHOT'O OOpaIleHuUs.

3ananue 18. JlaHbl yeThIpe yucIIa.

Onpenenuth, SBISAIOTCA T OHM OJEMEHTaMU apU(PMETHUYECKOH MPOrpecCuu.
3HaueHUs BBOJMTH B IUAJIOTe, UMETh BO3MOKHOCTh [IOBTOPHOI'O OOpAaILlEHHS.

3aganue 19. Ha miockoctu 3a/1ad TpEyroJabHUK IJIMHAMUA CBOUX CTOPOH.

Boluncnuth ero mearanbl

ma:O.S*\/Z*bz+2*cz—a2
mb =0.5%\2%a> + 2% 2 —
mc:O.5>"\/2>"bz+2>"c12—c2

5

Y HalTW HauOOJIPIIYI0 MEJIMaHy. 3HAUYEHHUs JIMH CTOPOH BBOJUTH B AUAJIOTE, UMETh
BO3MOXHOCTb [IOBTOPHOI'0 OOpAaILlEHHUS.

3amanue 20. [IpsmoyronapHOW (GOpMbI KOHTEHHEP uMeeT pazMepsl 8*8*12, roe 12 —
BbICOTA KOHTeWHepa. J[aHo K npsMOyroibHbIX OJIOKOB pa3MepoMm 1 *n*2n.

Onpenenutsb, BOUIYT JU 3TU OJOKM B KOHTeWHep. Eciau He BOMAYT, TO ONpenenuTh,
CKOJBbKO ocTaHercd. Pa3mep OJIOKOB BBOAUTH B JAHAIIOr€, HWMETh BO3MOKHOCTh
HOBTOPHOI'O OOpalleHus.

3ananue 21. Ha muiockocTu 3a1aHbl TpU TOYKU CBOMMHU KOOPJMHATAMHU.

Onpenenuts JUIMHBI CTOPOH OXBATHIBAIOLIETO UX MPSMOYTOJbHUKA HAaWMEHBUIETO
pa3zmepa. ITycTb ero cTopoHsl apajiebHbl KOOPAUHATHBIM OCSIM.

3HaueHHsA KOOPJAMHAT BBOAWTH B JUAJIOr€, HUMETh BO3MOXXHOCTH IIOBTOPHOTO
oOparieHus.

3amanue 22. JlaHbl 1Ba HHTEpBAJIa YUCIIOBOM ocH [a;,b;] u [a, b,].

Hailiti coOTHOILIEHHE MHTEPBAJIOB: MEPECEKAIOTCA WM HET, MEPBbI MPUHAIICKUT
BTOPOMY HWJIM HAO0OpOT. 3HAYE€HHsS] BBOJWUTH B JHUAJIOre, HMETh BO3MOKHOCTh
IOBTOPHOT'O 0OpaIieHusl.

3ananue 23. Ha mmockocTy 3a7aH KBaapaT KOOPAMHATAMMU JIEBOTO BEPXHETO yIJIa U
JUIMHOW CTOPOHBI. 3aJaH TaKXe OTPE30K KOOPAMHATAMH KOHIIOB.

Onpenenuth, HAXOAUTCS JIM OTPE30K IMOJHOCTHIO BHYTPHU KBajJpaTa WU OJUH €ro
KOHEI] BHYTPH, WIH OTPE30K IOJHOCTBIO CHApyX . 3HA4eHHs] BBOAMUTH B JMAJIOreE,
UMETh BO3MOXXHOCTb TOBTOPHOI'O OOpalleHuUs.

3ananue 24. Ha muiockocTH 3a1aH TpeyroiabHUK KOOPAMHATAMU CBOMX BEPILUH.
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Haiitn HanOonbIIyI0 U3 CTOPOH TPEYroJbHUKA. 3HAYEHUS KOOPJAMHAT BBOJIWUTH B
JIMAJIore, UMETh BO3MOKHOCTh IOBTOPHOTO OOpaIeHuUs.

3ananue 25. JlaHO HMJIMHIPUYECKOE BEAPO PaJAUyCOM » U BbicoTou /. Tpelyercs ¢
€ro MOMOIIBIO MEPEMECTUThH K JIUTPOB KUJIKOCTH U3 OJHON €EMKOCTH B APYTYIO.

OrnpenenuThb, MOKHO JIM 3TO CAENaTh 3a OJIHO jAeiicTBue. Eciau HET, TO onpenenuTs,
CKOJIBKO pa3 HYXKHO BOCIIOJIb30BaTbCs BeIpoM. Pa3Mepbl BBOJWUTH B IHAJIOTE, UMETh
BO3MOXHOCTb IIOBTOPHOT'O OOpAIlleHHUS.

3ananue 26. Ha mimockocTy 3aaHbl TpU TOYKH CBOMMHU KOOPAMHATAMH.

OnpenenuTp, CKOJNBKO M3 HUX W KAaKHE€ HAXOAATCA BHYTPU OKPYXKHOCTH, s
KOTOPOM M3BECTHBI PAINyC U KOOPJMHATHI LIEHTpa. Bce 3HaUeHus: BBOAUTH B IUAJIOTE,
UMETh BO3MOXXHOCTH ITOBTOPHOTO OOpAaIeHHUS.

3amanue 27. Jlan Bo3pact nBomx Jrojei B dopmare «Yucno, mecay, coo». Haltu
KOTOPBIM U3 HUX CTapllie, CPaBHUBASI MO OTJAEIBLHOCTH T'OJI, 3aTEM MECSI], 3aTEM JICHb.

3HavyeHus1 BBOAUTH B UAJIOTE, UMETh BO3MOKHOCTh TOBTOPHOTO OOpaIEeHHUS.

3ananue 28. JlaHbl IpAMOYToJIbHAsE KOpOOKa pasMepoM w*w™h; n HUIHMHIAPUYECKOE
BEJIEPKO pajuyca OCHOBAHUS 7' U BBICOTOM /1.

Haiitu, kakass eMKoCTh Oojbliie Mo o0beMy. 3HaUeHUs BBOJIUTH B JUAOre, UMETh
BO3MOXHOCTb [IOBTOPHOT'O OOpAaIllEHHUS.

3ananue 29. Ha mimockocty 3aaHbl ABE MPSMble KAHOHUYECKUMH YPaBHEHUSAMM.

Haiitu, nepecekaroTcsi 3TU NpsMble, UIU HET. 3HAaYeHUS! KOd(PPUIIMEHTOB BBOJIUTDH B
JMaJore, UMETh BO3MOXKHOCTh TIOBTOPHOT'O OOpaIeHUSI.

3amanue 30. JlaHo 4rciioBOe 3HAUCHUE JIeHe)KHON cyMMBI He 6ostee 100 pyo.

BriBecTn 3HaueHue YWcla TMPOMHUCHIO, Hampumep, «2 pyoas», «12 pyonaeti»,
«31 pybavy. AnanuzupoBath octaTok ot aenenus Ha 10. Tak, nns ocrarka, paBHoro 1
HAaMEHOBAHUE «pyO/iby, I OCTaTKa, paBHOTrO 2, 3, 4, HAUMEHOBAHUE «PYOIsD»y, IS
ocTaTka, paBHOTO 5, 6, 7, 8, 9, 0 HaumMeHOBaHUE «pyoO.eti». Yuciia BTOPOro JAecsATKa —
UCKIIIOYEHUE. 3HAYEHUE JICHE)KHOW CYMMbl BBOJUTH B AMANOre, UMETh BO3MOKHOCTD
IOBTOPHOT'O OOpaIieHusl.

3ananue 31. Y kaxaoro u3 Tpex OpaTbeB €cThb HEKOoTopas cymma naeHer. OHu
pEeLInIN OACIUTHCS TTIOPOBHY.

OnpenenuTh, KTO U3 HUX U KOMY JOJKEH NepeAaTh KaKyl CyMMy. 3HAa4€HHUE CyMM
BBOJIUTH B JUAJIOTE€, UMETh BO3MOXKHOCTh TIOBTOPHOI'O OOpaIeHUSI.

3amanue 32. B mponaxke ecTh JBa BUJa CUCTEMHBIX OJIOKOB, 1o 1ieHe K; u K, py0., u
TP BHJa MOHUTOpOB mo 1eHe M;, M, u M; py6. V3BecTHb TakKe CTOUMOCTH
KJIaBUATypPbl U MBIIIH.

Haiitn, ckoimbko OyAeT CTOWTH CaMbli ACHICBBI KOMIIBIOTEP, U CKOJBKO CaMBbId
JOporoil. 3HaYeHuss CTOMMOCTEN BBOJIUTH B IUAJIOT€, UMETh BO3MOXHOCTh OBTOPHOTO
oOparieHus.

3ananue 33. [Ipu KOpMIIEHUU OJHOTO J1JA0OPATOPHOIO )KMBOTHOI'O HY>KHO B JIeHb K
KJIOpUM 1 MbIH, K, KaTOpUM 11 KpbIChl. ECTh KOpMa KalOpUWHOCTBIO P; 1O LIEHE
X; py0., P, o iere X, py0. u P; mo niene X; py0. 3a K.

[TonoOpath camblil A€mIEBBIN JHEBHOW panvoH Jyuis X Mbliied u Y Kpbic. 3HaUCHUs
JAHHBIX BBOJUTH B IMAJIOTE, UMETh BO3MOXHOCThH MTOBTOPHOTO OOpaIlleHHUS.

3amanue 34. [lns ogHoro nogapka BeieneHo K py0. B momapok MOXXHO MOJIOXKHUTH
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sionoku 1o 1ieHe K; pyO., anenbcurbl 10 1ieHe K, py0. u medyeHwe 1o 1eHe K; pyo. 3a
WITYKy. B mogapok kaxnablii U3 NpPEeAMETOB JIOJKEH BOWTU XOTA Obl oauH pa3. Eciou
IIOJIy4YaeTCsl, TO MO ABA OAMHAKOBBIX WJIU IO TPH.

Haiitu cocraB nmogapka. Haiitu cymmy, KOTOpast OCTaHETCSA OT MOKYIIKU. 3HAYEHUS
JAHHBIX BBOJUTH B IUAJIOrEe, UMETh BO3MOKHOCTh IOBTOPHOI'O OOpaIEHUSI.

Tema 3. UacTpymenTsl C++ Ui peanu3aluu HUKJIAYECKUX AJITOPUTMOB

Ecnu kakoit-nmubo gparMeHT aJiropuT™Ma AOJKEH OBbITh BBIIIOJIHEH MHOI'OKPATHO, TO
ATO LUKIUYECKUI alNropuT™ (IIUKII).

[uknuyeckue anropuTMbl MOYKHO YCJIOBHO pa3/IeIUTh Ha JIBE IPYMIIbL.

1. Apudmernyeckuii LUK, y KOTOPOTO 3apaHee U3BECTHO YUCIIO TOBTOPEHUHN.

2. WrepauuoHHBIN LUKI, y KOTOPOTO 3apaHee HEM3BECTHO YMCIIO TOBTOPEHUM.

VYipaBieHUEe LUKIOM BBIIOJHAET HEKOTOpas IIEpEMEHHas BEJIMYMHA, KOTOpas
Ha3bIBACTCA «IIapaMeTp LMKIA» WU «YHPaBJIAIOAs MEPEMEHHas». JTO NEpEeMEHHas
IIPOrpaMMBbl, KOTOpas, KAaK IPaBWIO, U3MEHSAETCS B Tele LUKJA, ONPEAEIeT YHUCIIO
HOBTOPEHU LIMKJIA U ITO3BOJISIET BOBPEMS 3aBEPIIUTD €r0 padoTy.

MO>XHO BBIIEIIUTH YETHIPE COCTABHBIE YACTH LIUKJIA.

1. IloaroroBka LMKJIA: NPUCBAaMBAHWE HAYAJIBHBIX 3HAYEHUN NEPEMEHHBIM, B TOM
YHCIIE TapaMeTpy LUKIIA.

2. Teno uukina: pparMeHT, KOTOPBIN JOJKEH OBITH TOBTOPEH MHOTOKPATHO.

3. H3meHeHue mapaMeTpa UKJIA: KaK IPABUIIO, BBIIOJIHAETCA B TEJIE [IUKJIA.

4. IlpoBepka yclIOBHs 3aBEpIICHHS LUKJA: B IPOBEPKE YCIOBUS, SBHO HWJIU HET,
IPUCYTCTBYET apaMeTp LHUKIIA.

He Bcerna 5tu cocTaBisioniye NpUCyTCTBYIOT SIBHBIM 00pa3oMm.

B C++ cymecTtByloT Tpu BUZa ONEPATOPOB ILMKIA, KOTOPbIE OJUHAKOBO MOXKHO
UCIOJIb30BaTh JJIsl OPraHU3alMH J00r0 HUKINYECKOrO aIrOpUTMa.
1. while...do:
while (YcnoBue)

{  //KonmuuecTBO MOBTOPEHHMI JIFOOOE.

Teno ukia
b
2. do...while:
do
{  //KonudecTBO MOBTOPEHUI JTHO00E.
Teno nukna
b
while (Ycnosue)
3. for:
for (0OBsIBIEHUE TApaMeTpa IUKIIA)
{ //KonnuecTBO MOBTOPEHUH (PUKCHUPOBAHO.
Teno nukna
b

IIpumep Nel. AnropuT™ mocTpoeHUs TAOIUI 3HAYCHUHN Pa3NHUHbIX QYyHKIUNA. ITO,
yaimie Bcero, apudmerndeckuii 1uki. OOBIYHO MapaMeTPOM IHKJIA SBJSETCS apTyMEHT
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bynkmun. Jns  (yskuuur 3amana  gopmyna BbIYHCICHUS 3HaYeHUs y(x) = F(x).
V3BeCTHBI TUana3oH U3MEHEHUS apryMEeHTa X € [X, X, |, ¥ mar u3MeHeHust Ax.

OOGm1as cxemMa 3TOro ajaropuTMa Ha ocHoBe Iukiia while ... do BeITISIUT Tak:
// TleyaTh 3aroj0BKa TaOJIHIIEL.

X = Xp; // TloaroroBKa IUKJIA.
while (x <=x,) // TIpoBepKa yCIOBHUS 3aBEPIICHHUS.
{
y =F(x); // CKOJIb yTOHO CIIOKHBIN aJITOPUTM BBIYUCIICHUS 3HAYCHHUSL.
// BBIBO CTPOKH TAOJIHIIBI.
X += Ax; // Tlpuparienue yrnpasisionei mepeMeHHOM.

}; // Bpixon U3 1ukIa.
OO6mras cxemMa 3TOro ajropurMma Ha ocHoBe Iukia do ... while BeITIIuT TaK:
// IleyaTh 3arojioBKa TaOJIHILILI.

X = Xo; // TloAroToBKa IIUKJIA.
do
{
y =F(x); //CKOIb YTOJTHO CJIOXHBIM aJITOPUTM BBIYMCIICHUS 3HAUCHHUSI.
// BBIBOJ CTPOKHU TAOJHIIBI.
X += Ax; // Tlpupaiiienne ynpasisiroieil IepeMeHHOM.
b
while (x <= x,); // TIpoBepKa yCIIOBHUS 3aBEPIIICHHUS.

OO6m1as cxemMa 3TOro ajJropuTMa Ha OCHOBE IIMKJIA fOr BBITTISIUT TaK:
// IleuaTs 3arojioBKa
for (x = xyp; X <=x,; X += Ax) // Bce cocTapnstoniye 1UKIa B 3arojJoBKe.

{

y =F(x); // CKOJIb YTOJTHO CJIOKHBIM aJITOPUTM BBIYUCIICHUS 3HAUCHMSI.
// BBIBOJ CTPOKHU TAOJIMIIBI.

3
Ipumep Ne2. ®Oynknus F(x) MoxeT OBITh JTOCTATOYHO CIIOKHOM, TOT/Ia B TEJe
IIUKJIa HY>)KHO M03a00TUTHCS O MPABUIBLHOM 3amucy 0JI0Ka, BBIYUCISIIONIETO (DYHKIIHIO.
[lycts gnst x € [-m/2;+m/2] TpebyeTcss BBIYUCIUTH TaOMUIly 3HA4YeHUH (YHKIUH,
UMEIOIIIEH pa3phIB B TOUKAX | x | = 7/4, o ¢opmyiie

: T
sinx I |x|<2

y(x) =
/4
COS X s | x = 7

// Ko mporpammbl ipumepa No2.

#include <stdio.h>

#include <math.h>

// B 6ubnuorexe math.h onpenenena koucranta M_PI — 3Hauenue uncna m.
void main (void)

{

float X, Y; // ApryMeHT U 3HauYeHHE (PYHKIUH.
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// BeIBOJ TITanTKX TAOJIAIIBI B TEKCTOBOM PEKHUME DKpPaHa.
printf ("\n Tabnuna 3navennii pyakuun\n");

printf (M------mmmm - \n");
printf (" X y \n");
printf (M------mmmm - \n");

// x — mapameTp LIMKJIa, B 3arojloBKe LuKJja for 3a1aH0 MoJIHOE yrpaBiIeHueE.
for(x=—M PI2.;x<=M PI/2.;;x+=0.2) // L1MKJ1 BBIYUCEHUS TaOIUIBI.
{ // bnok BbIYMCIIEHUs 3HAUeHUS] (PYHKIIMU UCTIOJIb3yeT onepatop if.

if (fabs (x) <=M _PI/4.) // Jlorndeckast 3anuch (OpPMYJIbl BBIYUCICHUS.
y = sin(x);

else
y = cos(X);

printf ("%11.2f %11.2f\n" ,x, y);// BeiBoA cTpOKHU TaOIULIBI.

h

+ // End of main

Ipumep Ne3. Utepaunonusiii nukia. Eciu B (GopMynHpoBKe 3aiadd sIBHO WIIU
HESIBHO MPUCYTCTBYIOT YCIIOBUSI «IIOKa HE OYJIET BBINOJIHEHO» WU «J0 TEX MOop, MOoKa
HE BBIMIOJIHEHO», TO YHUCJIO MOBTOPEHUHN 3apaHee HEU3BECTHO, M ATO UTEPALIMOHHBIN
npouecc. CopepxaHue Tella IUKIA MOXET ObITh MPOM3BOJIBHBIM. [[1s1 opranuzanuu
TaKUX aJITOPUTMOB HCIOJIB3YIOTCS, KaK MpaBuiIo, UkiIbl while ... wmum do ... while.

[Tpumep ucnosnb30BaHUS UKIIA, YIIPABISIEMOTO COOBITUEM, YKE ObLT paHee MoKa3aH
B npumepax Ne3 u Ned mpenpiayinero pazaena. Emie pa3 mokaxem, Kak HCHOJb30BATh
ki do ... while ms mpoBepku KoppekTHOCTH BBOAA. Ecim mporpamMma apyKecTBEHHA
MOJIb30BATENI0, TO MPHU BBOJE JAaHHBIX OHA CHAYaja MOJCKaXET, YTO M KakK CIeAyeT
BBOJIUTH, 3aT€M BBITIOJIHAT TIPOBEPKY BBEJICHHBIX 3HAUCHUH, U B CIIy4ae OMMUOKHA OyIeT
BO3BpalllaTh MOJH30BATEN K 3TAIly BBOJIAa JAHHBIX.

Tpebyercst HalTH TUIOIIAIL TPEYTOIBHHUKA, TTOCTPOSHHOTO 110 3HAYSHHSIM JTUH TPEX
3aJJaHHBIX OTPE3KOB. M3BECTHO, YTO TPEYTONBHHUK CYIIECTBYET TOJBKO TOTAa, KOTJa
JUIMHA KaXJOW €ro CTOPOHBI MEHBIIE, YeM CyMMa JUIMH JIBYX JAPYTUX CTOpoH. Ecnu
BBEJICHHBIC JJAHHBIC HE yIOBIETBOPSIOT ’TOMY YCIOBUIO, BBOJ MIOBTOPSIETCS.

// Kox mporpammsel ipumepa Ne3.
#include <stdio.h>

#include <conio.h>

#include <math.h>

void main (void)

{
float a, b, c; // IMMHBI CTOPOH TPEYTOJIbHUKA.
float S; // TInomaab TpeyroJbHHKA.
// 1Mk IPOBEPKU KOPPEKTHOCTU BBEJCHHBIX JaHHBIX.
do // He iepeiaeT K BEIYUCICHUSM, ITOKA HE MTOJIYYUT KOPPEKTHBIX JIAHHBIX.
{
printf ("BBenure qMHBI CTOPOH TpeyroiabHUKa\n");
scanf ("%f%f%f", &a, &b, &c); // Tyt MoOXeT MOSABUTHCS OIMMOKA TaHHBIX.
b
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while (! (a<b+c&&b<a+tc&&c<a+b));
// laHHbBIE BBEJCHBI KOPPEKTHO.
float pD;
pp=(a+b+c)/2,;
S = sqrt (pp*(pp — a)*(pp — b)*(pp — ¢));
printf ("Ilnomane Tpeyronpanka pasua: %6.2f\n",S);
+ // End of main

IIpumep Ned4. IlporpamMmuct, opraHusysi yHpaBJI€HUE HTEPAIMOHHBIM ITUKIIOM,
JIOJDKEH T03a00TUThCA M 00 MHUIMATIU3AIMU YIPaBISIONIEH MepeMeHHOM, u o0 ee
npupanieHuu, u 00 yCIOBUHU 3aBEPIICHUS IIUKJIA.

Chopmynupyem ycnoBue 3agadu. Msia OpoliieH BepTUKAIbHO BBEPX CO CKOPOCTHIO
V. TpeOyeTcsi mOCTpOUTh TaOJIMIly 3aBUCUMOCTH BBICOTHI Y OT BpEMEHHU f/, HauWHAas C

MOMCHTAa 6p001<a J0 MOMCHTA IIaJCHUA MA4Ya Ha 3CMJITO0, CCJIN
2

Y(t)=V -t- 8"
2 9

I7I€ g — KOHCTaHTa TATOTEHUS, paBHas 9,8.

[Ipu nBwkeHHHM Msi4 CHayajia B3JI€TaeT BBEPX, 3aTeM mnajgaeT. BricoTa moabema u
BpEMsI 0JIeTa MA4Ya 3aBUCAT OT HayalbHOW CKOpOoCcTH Opocka. O4eBUAHO, YTO IUKIOM
BBIYKCIICHUS JIOJDKHA YIPABIIATH IEpeMeHHast £. J{J1s Hee M3BECTHO HauadbHOE 3HAYCHUE
(t=0). [Iar u3mMeHeHns: MOXXHO OIICHUTHh U3 (PU3MUECKOTO CMBICIA 33/1aud U BHIOpATh
IIPOU3BOJIBHO, HanpuMep, ¢ = 0.1 cek. MOMEHT 3aBepIIeHNs BBIYMCICHUI HEU3BECTEH B
YHICJIOBOM BBIPA)KEHUU, HO U3BECTHO, YTO 3HAYEHHE BBICOTHI CHavyasia OyJ1eT BO3pacTaTh,
3aTeM yObIBaTh, M TpPHU MAJEHUU MsS4a Ha 3E€MJII0 CTaHET paBHO HyJ0: Y <= (.
Benuunna Y- mnpsmas QyHKOHMS f, 3HAYUT, B OTOM YCIOBUU TME€pPEeMEHHas [
IPUCYTCTBYET, HO HEsBHO. [IOCKOJIBKY B IOCTAHOBKE 3aJa4d YCJIOBHE 3aBEPIICHUS
3BYYHT «J0 MOMEHTA Ma/ICHUA», KAXKETCS €CTECTBEHHBIM BbIOpaTh UK do.

// Ko mporpammsl ipumepa No4.
#include <stdio.h>
#include <conio.h>

#define G 938

void main (void)

{

float V,y, t; // IMeHa nepeMeHHbIX UMEIOT (PU3UUECKUIN CMBICIL.

printf ("BBenure 3HaueHue ckopoctu Opocka\n";
scanf ("%f", &V);
printf ("Talauia 3aBUCUMOCTH BBICOTHI OT BpeMeHH Y (t)\n");

printf ("-----m-=mmm e \n");

printf ("t y(t) \n");

printf ("--------mmm - \n");

// TlonrotoBka nukiaa. MomeHnt Bpemenu t = 0.1
t=0.1;

do // Be16pas 1uki do.
{
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y =V *t—0.5*G*t*t;
printf ("\t %6.2f \t %6.2f \n", t, y);

t+=0.1; // Tlepexo Ha HOBYIO HTEPAITUIO.
+ while (y >= 0); // B yciioBuu t MpUCYTCTBYET HESBHO.
getch (); // a1 TOTO, 9YTOOBI AepkKaTh TaOINIly Ha SKpaHE.

} // End of main

3aMmeuanue. DTOT BapuaHT UMeeT HegocTaTok. [locnennee 3HaueHne TabIuIBl OyaeT
OTPHULIATEIBHBIM, TIOTOMY YTO TOYHOTO COBMIAJCHHUS KOOPAWHATHI y C HyJIeM He Oyner
HUKOT/Ia, a MUK do TPOBEpseT YCIOBHUE 3aBEPIICHUS 1OC/Ie TIeUYaTH CTPOKU TAOJIHIIBI.
UtoObl m30ekaTh 3TOW HEKOPPEKTHOCTH, CIEAyeT BbIOpaTh HukiI while, B koTopom
OTYETJIUBO MPOIHUCATh YCIOBUE 3aBepieHus ukia: while (V * t — 0.5*G*t* t>=0).

B paccMOTpeHHBIX TpuUMepax IUKINYECKHE aJITOPUTMBI SIBISIOTCS TPOCTHIMHU.
CnoXHBIM (BJIOKEHHBIM) ITUKJIOM HA3BIBAETCS TAaKOW, y KOTOPOTO COJAEpKaHHEM
[UKIIMYECKUA BBIMOJTHAEMOTO (PparMeHTa SBISICTCS TaKKe IUKINYECKUN alTOpUTM.
Tunel MUKIXMYECKUX AJITOPUTMOB BHEUTHErO M BHYTPEHHErO IUKIOB MPU ATOM MOTYT
ObITh JIIOOBIMU. BHYTpeHHMII 1IMKI, OT TOJTOTOBKH JI0 3aBEPIICHUS], JOJIKEH
HAXOJUTHCS BHYTPHU BHEITHETO, TOYHEE, OBITh €r0 TEIOM.

Ipumep NeS. Crnoxsbiii apudmernyeckuil ukia. DOYHKIHUS ABYX MEPEMEHHBIX
F(x,y) wm ¢ynakuus c¢ napamerpoM F(4,x) TmOpoxaaeT HEOOXOIMMOCTh
UCIIOJIb30BAHUSl CJIOKHOTO apu(PMETHYECKOro IMKJIa TOorja, Koraa oba aprymeHTa
U3MEHSIOTCA. 3/1eCh pellaeTcs 3ajJada MOJIHOro mepedopa, TO €CThb HAaXOXKIEHUS BCEX
BO3MOXHBIX 3HAUEHUN (DYHKIIMHU MPU BCEX BO3MOXKHBIX 3HAUCHUSIX €€ apTyMEHTOB.

[Ipu pemeHun Takux 3a7ad HEOOXOAMMO BBIJCIUTH O0€  YIPABISAIOILINE
IIEpEMEHHBIE, ONUCATh 3aKOH HUX HM3MEHEHMs, U BbIOpaTh, Kakas M3 HUX IO JIOTHKE
3aJauMd TIJIaBHAsi WM YCJIOBHO IJIaBHas. ['7aBHas nepeMeHHas OyJeT mapaMeTpoMm
BHEIIHETO LMKJIA, Apyras MepeMeHHas OyAeT MmapaMeTpoM BHYTpeHHero mukia. [{ns
KaX/0ro 3a(pUKCUPOBAHHOTO 3HAYEHUS TJIABHOM NEpPEMEHHOH Japyras IepeMeHHas
J0JDKHA MpoOeraTh BCE 3HAUEHHUs CBOErO Juarna3oHa. B ciokHOM apu@meTnueckom
[IUKJI€ MOYKHO CTPOUTH TaOJIMIly 3HaYeHUH QYHKIMH BUAA F(X, y) 11 BCEX BO3ZMOXKHBIX
3HaUYCHUA X U ). YTOOBI 3HaUYE€HHE MapaMeTpa BHEIIHErO LHMKJIa HE MOBTOPSIIOCH BO
MHOTHX CTPOKax TaOJUIbI, €ro CIeAyeT BBIBOJUTH OJHOKPATHO BO BHEIIHEM ITUKJIE KAK
3aroJIOBOK TaOJIULIBI.

[TycTh TpeOyeTcst BBIUUCIUTH 00bEMBI HECKOIBKUX [IMIMHIPUYECKUX EMKOCTEN

2
V:Hﬂ-[dj 9
2

rae H — BeIcOTa, a d — TuaMeTp OCHOBAHUS IVIIMH]IPA.

Bricora moxker wusMeHsThcs B auanazone H € [-1;5], 4H =1, a auamerp B
nuarnazone d € [0.5; 3.5], 4d = 0.5. IlepemeHHble paBHONPABHBI, TTO3TOMY BHEITHUM
IIUKJIOM MOeT ObITh Jt000MH. IlycTh 3TO BBICOTA, TOTAQ ISl OJTHOTO (DUKCHPOBAHHOIO
3HAYEHUS BBICOTHI HY’KHO BBIBOJUTH Ta0NIUIly 3HaueHul GhyHKuuu F (d).

// Ko mporpammbl ipumepa NoS.
#include <stdio.h>
#include <conio.h>
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#include <math.h>
void main(void)

{
float d, h; // lmameTp OCHOBAHUS M BBICOTa EMKOCTH.
float V; // OOBEM €MKOCTH.

// YnpaBrneHue BHEIIHUM IIUKIIOM, TapaMeTp h.
for(h=1;h<=5;h+=1.)

{
clrser (); // OuncTKa 3KpaHa rnepes BBIBOJIOM 0UepeaHON TaOIHIIbL.
printf ("Tabnuma 3aBucuMocT 00beMa OT AuaMeTpa OCHOBaHUsI\n");
printf ("-------mmmm e \n");
printf (" Beicota = %6.2f\n", h);
printf (" d A% \n");
printf ("--------mmm - \n");
// ' YrpaBneHue BHyTPEHHUM LIUKJIOM, rapameTp d.
for (d=0.5;d<=3.5;d+=0.5)
{
V=M PI * pow (0.5*d, 2.);
printf ("%6.2f \t %6.2f \n", d, V);
h
getch(); //'Y nep»aHue dKpaHa MocJie BBIBOAA OUEPEIHON TaOIUIIBI.
}

}+ // End of main

Ounctka HSKpaHa Tepea BBIBOJOM oOdepenHOoN Tabmuibl (QyHKumMe clrscr () He
HeoOxoauma. B aToMm BapuaHTe Ha ouepeHOM dKpaHe Mbl Oy/IeM BUACTh OJIHY TAOJIUILY
JUIs OJTHOTO 3HA4YeHWs BbICOTHL. Eciam yOpaTh 3Ty CTpPOKy, TO TaOnuibl OyayT
BBIBOJIMUTHCS TOAPS OJHA 3a APYroM. YJep)KaHUe JKpaHa I0CIe BBIBOJA OYEPEAHOU
TaOJIHIIB 0053aTEeNbHO, TaK KaK MporpaMMa BBIBOJUT JAHHBIX OOJIBIIE, YeM BMEIIASTCS
Ha OJIMH DKPaH.

Ipumep Ne6. CrnoxxHbIN (BJIOXKEHHBIN) ITUKI, YIIPaBIseMbIii coObITHEeM. M3MeHUM
TekcT npumepa Ne3 nobaBiieHHEeM K HEMY LHMKJIa MHOTOKPATHOTO TOBTOPEHUS, KaK B
npuMepe Ne3 npeasiayniero pasaena. HoBplil BHENTHUN UKII IPOCTO OXBATHIBAET BEChH
TEKCT CTapod NpPOrpaMMbl, M IMO3BOJSET B JIMAJOre YINPaBIATh €€ MHOTOKPATHBIM
MIOBTOPEHUEM.

// Kox mporpammel ipumepa Ne6.
#include <stdio.h>

#include <conio.h>

#include <math.h>

void main (void)

{
float a,b,c; // JITAHBI CTOPOH TPEYTOJIbHHUKA.
float S, pp; /l'S — mmomaak, pp — NOJIyIIEPUMETP.

// TIyKJ1, yIpaBisIOMUM MpoIelypoi MHOTOKPATHBIX BEIYUCIICHUH.
do
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{

// LInk IpOBEPKU KOPPEKTHOCTH BBEICHHBIX TaHHBIX.
do
{
printf ("BBenuTe IIMHBI CTOPOH TpeyroibHUKa\n");
scanf ("% 1% %", &a, &b, &c); // TyT MOXeT MOSBUTHCS ONTHUOKA.
b
while (l(a<b+c&&b<a+c&&c<a+b));
pp=(a+b+c)/2,;
S = sqrt (pp*(pp — a)*(pp — b)*(pp — ©));
printf("Ilnomane TpeyronbHuka pasHa: %6.2f\n",S);
// YripaBieHuEe BHEIIHUM ITUKIIOM.
printf("Ecnu 6onb11e HET TpeyronbHUKOB, Haxmute ESC\n");
} while (getch () !=27);
+ // End of main
Kaxk Bugnm,

Ipumep Ne7. B ciiokHOM LMKJIE THUIBI aJITOPUTMOB MOTYT OBITH MPOU3BOJIBHBIMH.
O6a nMKIa MOTyT OBITh OJJTHOTO THIIA, UJIM BHEITHUN [IUKII MOKET ObITh UTEPALIUOHHBIM,
a BHYTpEHHUU apudMeThyecku™m, wuid Haobopor. W3menum mpumep No4,
UCTIOJIb3YIOIINI UTEPAllMOHHBIM 1HKJ, J0OaBIEHHEM HEOOXOAMMOCTH HCCICAOBAHUS
pelIeHus 3a7a4yu Ui pa3jIMYHbIX 3HAYEHHU cTapToBOU ckopoctu V. Ilycte V' moxker
U3MEHAThCS B nuana3one V' € [—1;7] ¢ marom 1. Kak BUIHO U3 MOCTaHOBKM 3aj7a4u, €€
pelieHrne JOJDKHO ObITh MOBTOPEHO MHOTOKPATHO MO TMpaBWIaM apu(pPMETHYECKOro
uukia. [lepemennas V' u3 mpocTol mpeBpamiaeTcs B YIPABIAIOLIIYH0. TEKCT mpumepa
HY’)KHO M3MEHUTH J0OaBIICHHEM K HEMY YIpaBIE€HUS MO MEPEMEHHON J BO BHEIIHEM
LMKJIE, IPA 3TOM 3alIUCh BHYTPEHHETO LIUKJIA HE U3MEHSETCS HU B OJJTHOM CUMBOJIE.

// Kox mporpammel mpumepa Ne7.
#include <stdio.h>
#include <conio.h>

#define G 9%

void main (void)

{

float V,y, t // ImeHa nepeMeHHBIX UMEIOT (PU3UUECKUN CMBICIT.

// YTipaBieHue BHEITHUM ITUKIIOM, ITapaMeTp V.
for(V=1,V<=7;V+=1)
{

clrser ();
printf ("TaGxua 3aBECHMOCTH BBICOTHI OT BpeMeHH npu V=%6.2f\n", V);

// YripaBneHue BHyTPEHHUM IHUKJIOM, ITapamMeTp t.
// TlogroroBka nukia. Moment Bpemenu t = 0.1
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t=0.1;
while (V * t — 0.5*G*t*t >= 0)
{
y =V *t—0.5*G*t*t;
printf ("\t %6.2f \t %6.2f \n", t, y);

t+=0.1; // Tlepexo Ha HOBYIO HTEPAITUIO.
b
getch (); // nst TorO, 4TOOBI AEpKaTh TAOJIMILYy HA dKpaHe.

b
} // End of main

BapuanTtsl 3axaHuii
3ananue 1. CocTaBUTh IpOrpaMMy sl BBIUUCIEHUS TaOJIULIbI 3HaY€HUN (QyHKIIUH

a-x° mi—2< x<3

y(x)= 1
—Xx+— JUIS1 OCTJIBHBIX X
a .

3nauenue a BBectu. Ha unrepBane x € [—4;6] uMeTh B LIMKIJIE HE MEHEE 15-TH TOYEK.
HMeTh BO3MOKHOCTH TOBTOPHOTO OOpaIlieHus B AUAJIOTE.

3ananue 2. CocTaBUTh MPOrpamMMmy JJisi BBIYUCIICHHUS TAaOJIUIIbI 3HAYCHUNW (PYHKIUH,
BBIYMCIISIONIECH CUITY TATOTEHUS MEKy JBYMsI MaT€pUaJIbHBIMUA TOYKAMU C MacCaMu 11,
u m; 1o ¢popmyie

_ ..My

F=g pE; |

rae g=6,67%10°, m,= 4*10°.

r € [0,1;0,9], war 0,2; m; € [3*10% 4*10°], war 0.5*%10°

Pesynbratel cBectn B Tabmuiry. st KaXX7goro m; CTPOUTH OTACIBbHYIO TaOIWYKY
F(r), tne m; nare4yataHo B 3aroJIOBKeE.

3ananue 3. CocTaBUTh MPOrpPaMMy, BEIYUCIISIONIYIO TaOIUIly 3HAUCHUH QyHKIIUN

sinx+a 1npu x<0
y(x)=<cosmr-x 1pu 0<=x<=2

a’ +x? npu x > 2,

ecnu x € [4 ; 4], war 0,3. [Tapamerp a npunumaer 3Havenus 1.2, 1.3, 1.4, 1.5, 1.6.
JIns KaXx10r0 3HAYEHUS IMapaMeTpa CTPOUTh OTIASIbHYIO TaOIUUKY V(X).

3amanue 4. CocTaBUTH MPOrPaMMYy, BHIYUCIISAIONLYIO TaOIUITy 3HaYCHUH QyHKINN

2.x°
3 npn\x\ <3
x“+1
y(x)=
T
1.5 |tg— JUISL OCTAJIBHBIX X
X
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ecii x € [—6; +6] ¢ marom 0.5.
3aganue 5. COCTaBUTh IPOrpaMMy, BEIYHCIISIONLYIO TabIUIly 3HAYEHUM (yHKIMU
x-e*”,  ecmu Touka (x,y) JIEKUT BKpPyre paauyca r

Fxy)= y+e ", ecmu Touka (X,)) JEKHUT B KOJbIE BHYTPEHHETO pafnyca »
Y BHEIIHETO R

 x-y-e"”, ecin Touka (X,)) JISKHUT BHE Kpyra pajauyca R.

3HaueHUs paguycoB 7 U R BBOJIUTb.

Hst y € [0; 2.4] ¢ marom 0.8 u x € [0; 2.4] ¢ marom 0.6 mOCTpouTh TaOIUIYy Ha
pelieTKe U3 MOJHOro rnepedopa 3Ha4YEHUM X, ), TA€ ) BBIBOJUTH B 3ar0JIOBKE.

3ananue 6. CocTaBUTh IPOrpaMMy sl BBIUUCIEHUS TaOJINLIbl 3HaY€HUN (QYyHKIIMH

Ttx, )= (9,036 +x?) 7,

ecnu x € [—1; 5], mar 1. Yron ¢ npuHUMaeT MocJjieIoBaTeNIbHO 3HaueHus /2, m/3,
/6, T/9.

PesynbraThl cBecTH B TAONUITY; M1 KOKIIOTO ( CTPOUTH OTIEIBHYIO Ta0nuuky 7(x),
IJI€ ( Halle4aTaHo B 3aroJIOBKE.

3ananue 7. HaneyataTe B BO3pacTarollleM MOPSAKE BCE TPEX3HAUHBIE YKCIA, B
JECATUYHOM 3alUCU  KOTOPhIX HET OJAMHAKOBbIX 1udp. HMeTb BO3MOXKHOCTH
MOBTOPHOT'O 0OpalIeHus B JUAJIOTE.

3ananue 8. CocTaBUTh MPOTpaMMy, KOTOpasi HAXOAUT HaWOONBIIUNA  OOITUi
JEIUTENb IBYX HATYypaJIbHBIX YKMCEN @ U b MO CIENYIOIIEeMy alroOpuTMy: 0 TEX IOop,
MOKa @ U b He CpPaBHSIIOTCS, BBIUYUTATh @ =a—b nipu a > b, wiu b =b—a npu b > a.
HcxonHble yncna BBOAUTh, UMETh BO3MOKHOCTb IOBTOPHOI'O OOpaIlleHus B UAJOre.

3ananue 9. HarypanbHoe 4MCIIO SBISIETCS MPOCTBIM, €CJIM OHO JIenuTcs Ha 1 1 Ha
camoro ce0s. HaTypanbHoe 4MCIO SIBISIETCS COBEPIICHHBIM, €CJIM OHO PaBHO CyMME
CBOUX JIeJIUTeINIeH, BKItoYas 1, Hampumep:

6=1+2+3,

28=1+2+4+7+14.

CocrtaBuTh mporpamMmy, KOTOpasi ONPEHENHT, ABJISIETCA JIM HEKOTOpoe uucio N
MPOCTBIM, @& €CIM HET, TO SBIAETCS JIW OHO COBEpIICHHBbIM. VIMETh BO3MOYKHOCTH
HOBTOPHOI'0 0OpallleHus B AUAJIOTe.

3amanue 10. [t m000T0 ACHCTBUTENHHOTO YKCIIA X BRIYUCIHTH 3HAYCHHE f(X), T1e
f—nepuoaudeckas ¢yHKus ¢ nepuogoM 1 =2 , coBmajaromas Ha otpeske [0, 1] c
dynkumeit y(x) =x° — 2,25 x, a na otpeske [1, 2] ¢ byHkumeit y(x) =x — 1.25.

[IpoBepuTh B LIUKIIE HA UHTEpBaNE X € [—4; 4] 1 YETHOTO YUCIIa TOYEK.

3ananue 11. HarypanbHoe 4KCIlIO SIBIISIETCS TPOCTBIM, €CIIM OHO JIETUTCA TOJBKO Ha
1 u Ha camoro cebs. CocTaBUTh MPOrpaMMy, KOTOpasi HAAET BCe MPOCThIE Yyucia ot N,
10 N, BKITtouuTeNbHO. IMEeTh BO3MOKHOCTH TOBTOPHOTO OOpaIlleHus B AUAJIOTE.

3ananue 12. CocTaBUTh NMpOrpaMMy Jjisi IPOBEPKH 3HAHUSL TAOJMLBI YMHOXKEHUS
st ctosioua N, tne N =2, 3, ... 10 (Bb1OUpaTh B 1Uajore).

[ToacunThIBaTh MpaBUIIBLHBIE OTBETHI, BHICTABUTH OLICHKHU: «OMIUUHOY, «XOPOULOM,
«y0osremeopumenvHoy WIN «Heyoosremeopumeavno» 3a 10, 9, 8, 7 u wmeHee
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COOTBETCTBEHHO. FIMETh BO3MOKHOCTh TOBTOPHOI'O OOpAlIEHUs B JUAJIOTE.

3ananue 13. CoctaBuTh MporpamMmy Uil MPOBEPKH HABBIKOB CJIOXEHUS U
BbrunTanus. [IporpamMmma B nuanore reHepupyeT HeoOXoaumyto npoueaypy "+" wim "-",
U JIBa ONEpaHja, 3aTeM CIpallMBaeT CyMMYy WJIH pa3HOCTb. [Ipu mpaBUIBHOM OTBETE
neyaTaTh MOOIIPUTENbHBIA TEKCT M Mpejjlarath MOBTOPUTH BBOJ, MHAuU€ Ie€4YaTaTh
coobmienne o0 ommMOKe W TpejuiaraTh MOBTOPUTH BBOJ Pe3ysbTaTa 10 MOJIYYEHUS
MPaBUIBLHOTO OTBETA.

3amganue 14. Jlnga n11000r0 ACHCTBUTENHPHOTO X BBIYMCIHWTH 3HAYCHHE f(x), Tae f—
nepuoanueckas GyHkius ¢ nepuogoMm I = 2.5 , commagaromias Ha otpeske [0, 1] ¢
dyHKumeit y(x) =x° , a Ha orpeske [1, 1.5] ¢ byHKumeit y(x) = — .

IIpoBeputh Ha nHTEpBanE x € [—3; 5], B34Th He MeHee 10-Tu ToUek.

3ananue 15. [Ing n1000ro HaTypasJbHOrO uyuciaa N HalWTH BCE TakuWe HATypaJbHbIE
4MCHIA X U Y, JUIS KOTOPBIX BhIMonHAeTcs N = x° + y°. VIMeTh BO3MOXHOCTb TIOBTOPHOT'O
oOparieHus B uaiore.

3ananue 16. Halitu Bce 1eno4YuciaeHHble KOOPAUHATHI TOYEK, MONaJalouuX B Kpyr
paauyca R ¢ ueHTpoMm B Touke (4, B). UMeTb BO3BMOKHOCTh MOBTOPHOTO OOpaIlleHUs B
Janore.

3amganue 17. CoctaBuTh MOporpamMmy, BBIYUCISIONIYIO TEMIIEpATypy BO3/AyXa Ha
Pa3HBIX BBICOTAX

88,16 —0,0065 - h, eciu 0 < h < 11000
T(h)=<216,16+0,0076-h, ecin 11000 <=h < 25000
216,16 +0,0027 -(h—25000), eciu h>=25000.

[ToctpouTs Tabnuity 3nauenuit s 2 € [0;45000], mar 1000.
3amanue 18. CocTaBUTh IporpamMmy JUisl BBIYUCICHUS TaOIUIIbI 3HAYCHUH PyHKIIMN

U(y)=16 +y+ y’,rae

5-x2—0,5 npu x <=0,
y(x)= 3.-x7+4-x npu 0 < x < 3,

X" —— pu x >= 3,

ecnu x € [-2; 4], mar 0.25.

3aganue 19. Haittu Bce HarypanbHble uncia ot N; 10 N, , 3aUCh KOTOPBIX €CTh
naauHApoM. FIMeTh BO3MOXKHOCTh IOBTOPHOTO OOpAIlleHUs B TUAJIOTE.

3aganue 20. Haittu Bce HaTypanbHble unciaa OT N; g0 N, 3amuch KOTOPBIX
COBIIAJACT C MOCICAHIME LE(PAMH 3aIlICH UX KBaapaTa, HampumMep: 6° = 36, 25° = 625
U T.1. IMeTh BO3MOXHOCTh IOBTOPHOT'O OOpAILEHUS B 1UAJIOre.

3ananue 21. Hanedyarath B BO3pacTarollleM MOPSJIKE BCE TPEX3HAUHBIC YKCIA, B
JECATUYHOM 3alUCU KOTOPBIX €CTh OJMHAKOBBIE IU(GPHL. VMeTh BO3MOXKHOCTH
MNOBTOPHOT'O OOpaIIeHus B AUAJIOTE.

3amanue 22. CocTaBUTh IPOTpaMMy, BEIUUCISIONIYIO TaONUIly 3HaUeHUN QyHKIUN
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x+a npux<-I
Y(x)=4a npu—1<=x<=1

—x+a npux> 1

b

ecnu x € [ —4; +4], war 0.5; a € [1..5], mar 1. Cuurath a napamMeTpoMm, U CTPOUTH
OT/IeJIbHBIC TAOMULIBI Y(X) JJIsl KaXKJI0TO @, IlevaTasi €ero B 3aroJIOBKe TaOJIUIIbI.

3amanue 23. HaifTu Bce 1eOYKCIICHHBIE CTENIEHU MPOU3BoJibHOrO uncia K ot 1 1o
N BKItOUUTENHHO. IMETh BO3MOKHOCTH IIOBTOPHOT'O OOpAIlICHUS B TUAJIOTE.

3ananue 24. Ha xnetuaroil Oymare HapucoOBaldM OKPY>KHOCTh LIEJIOr0 paauyca R ¢
LEHTPOM Ha TEepECEYCHUU JMHHUK. HaWThu KOIMYECTBO KIIETOK, LEIUKOM JICKAIIUX B
3TOM OKpy>kHOCTH. Hanpumep, ecu R =5, To K = 60.

3amanue 25. Haiitu Bce AENUTENN HEKOTOPBIX HATYPAJIBbHBIX YUCEN B AUANA30HE OT
N; o N,. ImeTh BO3MOKHOCTb IOBTOPHOT'O OOpAIllEHUs B TUajIore.

3amanue 26. Haiitu pa3nokeHue MpOU3BOJIBHOTO HATYPaJIbHOTO YKCIIA HA MPOCTHIE
MHOXHTENU. FIMeTh BO3MOKHOCTH TTOBTOPHOTO OOpaIIeHHs B AUAJIOTE.

3aganue 27. Halitu Bce uucna B nuanazoHe oT N; 10 N,, KOTOpble OJJHOBPEMEHHO
KpaTHBI 1 U HE KpaTHHI 7. IMeTh BO3MOKHOCTh TIOBTOPHOTO OOpaIleHHs B AHAJIOTE.

3aganue 28. CocTaBUTh IpOTrpamMMy JUIsl BBIYUCICHUS TaOIUIIbl 3HAYCHUHN PyHKIINN

[—e ) upu x >0, y >0,
F(x,y)=4 x+y npu x>0,y <0,

sin’ (X+y)  BOCTaNbHBIX CIyYasx.

y €[0; 2.5] ¢ marom 0.5 u x € [0; 2.5] ¢ marom 0.5. [locTpouts TabNMIly Ha
pelieTKe U3 MOJHOTo rnepedopa 3HaUYEHUH X, ), T€ ) BBIBOJUTH B 3ar0JIOBKE.

3ananue 29. [lone maxmaTHOW JOCKH OIpEAENAETCsS Mapoil 3Ha4eHHH (BEpTUKAIb,
TOpU30HTaNh), TAe mepBas OykBa, a BTopas mudpa, Hanpumep, e2, f5. Ilo nBym
3aJlaHHBIM 3HAYEHUSM TIOJICH OMPENeTUTh, YIpoxKaeT Ju (ep3b, CTOSIINA Ha TEPBOM
1oJie, BTOpoMy 1oJir0. IMeTh BO3MOKHOCTh TOBTOPHOT'O OOpaIeHHs B AUAJIOTe

3aganue 30. Yucna ubonauyun 006pa3yroTcs Mo 3aKOHY:

fi=1, >=1, ..., frs1=fr.1fi. Haiiti Bce uncna ®uboHay4n, HE TpeBbHIMAONIE N.
HMeTh BO3MOKHOCTh TOBTOPHOTO OOpaIeHHs B AUAJIOTE

3amanue 31. Hanucate mnporpammy, paOOTaloIIyld Kak MPOCTON KaJbKYJSITOP,
BBINOJIHAIOMIMKA OmMepaluu «+», «—», «*», «/» anda AByx omnepanioB. PeanuzoBarh B
JMaJiore BBOJ ONEPaHA0B U BHIOOP ONEPALIMH.

3ananue 32. CocTaBUTh NPOrpaMMy JJis BBIYUCIICHUS TaOIUIIbl 3HAaYEHUN QyHKINUN

x2+y2 npu x <,y <0,

F(x,y)=4Jx+y npu x >0,y >0,

A\ X 2 + yZ B OCTAJIBHBIX ClIy4dasdx.

y €[0; 2.5] ¢ marom 0.5 u x € [0; 2.5] ¢ marom 0.5. IlocTpouts TabmmIy Ha
peleTke H3 TOJIHOro Iepedopa 3HAYCHHH X, ), TJie ¥ BBIBOJUTH B 3ar0JIOBKE.
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3ananue 33. Haneuarats B Bo3pacTaroiieM NopsJIKe BCe YUcia B AMana3oHe ot / 10
N, B JECATHYHOM 3amMcHh KOTOPBIX HET OJWHAKOBBIX HHU(p. MMeTh BO3MOXKHOCTH
MOBTOPHOTO OOpalIeHus B AUAJIOTE.

3ananue 34. Haiitu Bce HaTypajpHbBIE YUCia B IUana3oHe ot N; 10 N,, paBHbIE CyMe
Ky0oB cBoMX LK(pp. IMeTh BO3BMOXKHOCTH MOBTOPHOT'O OOpAIlCHHS B THAJIOTE.

3aganue 35. CocTaBUTh IPOrpaMMy, BEIUUCIISIOUIYIO TaOINIly 3HAaUeHUH (QyHKIUN

. T
sin — Hpn\x\>:]
flx)=3
sin((x—])-;) npu — [ <=x<=1,

ecnu x € [-2 +2], mar 0.2.

3ananue 36. CocTaBUTh MporpamMmy [Uisi ONpeAeNieHuss HauOOJbIIEro OOIIero
nemurens (HOJ) nByx npocteix uucen m u n o anroputmy EBknmuna: HOJl = m, ecnu
m = n, WUHA4e, €Clu m > n, TO m = m — n, UHave, eciu m < n, TO 1 = n — m. 3HaYEHUs
1, M BBOJIUTD B TUAJIOTE, UMETh BO3MOKHOCTh IIOBTOPHOT'O OOpAIEHUS.

Tema 4. lHHlukan4yeckue aJJropuTMbl BBIYMCJICHUS CYMM, IPOU3BEICHU,
KOJINYECTB, NPEAe/IOB, 0CIe10BATEeIbHOCTE.
CJi105KHbBIE HMKJIBI

B amropurmMax BBIYMCIEHMS CyMM, [POM3BEICHUMN, KOJUYECTB, IIPEAECIIOB,
MOCJIEIOBATENbHOCTENl  OCOOEHHOCTBIO SIBIIAETCA CoJepkaHue Tena I1ukia. [lpu
BBIUMCICHUH CYMMBI K 3HAY€HUIO CYMMbl MHOTOKPaTHO MpPHOABISAIOTCS HOBBIE
3HaYEHUs ciaraeMelX. [Ipu BBIUKCIEHUWM TPOU3BENECHUS 3HAYEHHE MHOIOKPATHO
NIOMHO’KaeTCs Ha O4YEepEeIHON COMHOXKHUTENb. [IpyM BBIUKMCIEHUM KOJWYECTB 3HAYEHUE
cyeTyrka yBenuuuBaeTcs Ha 1. [Ipu BelUMcIeHUM mpenena Wid MOociaeA0BATEIbHOCTH
3HAYEHWE MHOTOKpPAaTHO BBIYUCIISIETCS Ha 0a3ze mpeablaylero 3HadeHusd. MrTorosoe
3HaY€HUE, KPOME BBIUMUCIEHUS MOCIEA0BATEIIbHOCTEN, Yalle €IUHCTBEHHOE, TaK Kak
BCE OCTAJIbHBIC BHIYMCIICHHBIE 3HAYEHUS SBIISIOTCS IPOMEKYTOUHBIMH.

VYropaBieHue UUKIAMUA 3TOTO BHJAA BBINOJHIETCS TaKXKE C HMCIOJb30BaHUEM
YOPABJISIIONIMX MEPEMEHHBIX, KOTOPHIMH (DAKTUYECKU CIIYKUT HOMEP BBIUHCISIEMOTO
3HaueHUs (craraeMoro, MHOXHTEINs, 3JeMEHTa MoclefoBaTeslbHOCTH). Ecnu yucio
NOBTOPEHUN M3BECTHO, IMKII JOJKEH ObITh apudmeTnueckuM. B 3aayax BBIYUCICHUS
C YKa3aHHOM TOYHOCTBIO LIHMKJI JIOJDKEH OBITh UTEPALlMOHHBIM, TaK KaK 3apaHee He
MOXET OBITh M3BECTHO YHCIIO MOBTOPEHUH, KOTOPOE MOHAA0OMUTCS, YTOOBI JAOCTUYB
3aJJaHHOM TOYHOCTH.

IIpumep Nel. Bpiuuciaenue CcymMmbl HM3BECTHOTO 4YHcia charaembix. [lycTh
TpeOyeTcsl BBIYUCIUTh cyMMy N dncen HaTypajJbHOTO psijia

S=1+2+3 +4+ ..+ N, rae N— moboe Harepe]l 3aJaHHOE YHUCIIO.

3710 apudMeTUYECKHUI UK, Y KOTOPOTO MapaMeTPOM SIBIIIETCS HOMEP CJIaraeMoro,
KOTOPBIN Tak)Ke OMpeNessieT W 3HAaYeHHWE OYEepPETHOTO CJIaraéMoro, BKJIIOYaeMoro B
cymmy. O603HauuM ero OykBoit 7, Torja od1iast hopMmya Tela [UKIIA 3aMUIIeTcs TaK:

S=§5+n.

CMBICT IUKJIMYHOCTH B TOM, YTO K 3HAYCHUIO CYMMBI MHOTOKPATHO TIPHOABIISIOTCS
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HOBBIC 3HAYEHHS CJIaraeMbIX, OOHOBIIAA e€e. UMCIo MOBTOPEHUH IUKIA PaBHO YHCIY
JCUCTBHI CIOKEHUS, KOTOPOE HYXHO BBITIOTHUTH, YTOOBI JOCTUYH PE3yJIbTaTa.

Howmep crmaraemoro (1 ero 3HaueHue) # MEHSAETCsl B quamna3one ot 1 g0 N ¢ marom,
paBHBIM 1.
// Kon mporpammsl mpumepa Nel.
void main (void)

{

int n; // ' Yrpapnstoias mepeMeHHasl.

int S; // CymmMma psina.

int N; // Uucno cnaraeMbiX, BKIFOYEHHOE B CyMMY.

printf ("Brraucito cymmy dncen HaTypaiabHOro psjia. \nBreaure uucio ciaraeMpix>1");
scanf ("%d", &N);

S=0; // Iauninanuzanus nepeMeHHoi S Hynem obsi3aTesbHa.
n=1; // K HyJ 110 TOTOBUMCSI PUOABUTH ITEPBOE CIaracMoe.
do
{
S +=n; // Teno 1ukIa.
n++; // TlpupaliiieHue mapameTpa muKJa.

} while (n <= N);
// TleuaTp pe3ynbTaTa BHE IIHKIIA.
printf ("IIpu %d cnaraembix cymma = %d", N, S);

} // End of main

[TockonbKy maHHBIA LUK apuMETUYECKHM, MCIOJIb30BAHHUE OlepaTopa IUKIIa
do... while He HE0OX0aMMO, HO TIOAYEPKUBAET, UYTO JHOOOM TN IMKIa B CH++ MOXHO
peanu3oBaTh C MOMOIIBIO JIO00T0 OnepaTopa KA.

Ipumep Ne2. Opranuzanuss HTEPAMOHHOIO LHKJIA Ha MPUMEpPE AIrOpUTMa
cymmupoBanusi. [Iycts TpeOyeTcs HalTH CyMMy POTPECCUU

S :]+1+1+£+_”+1+_._ C TOYHOCTBIO ¢ (Hampumep, &= 0.001).

n

KonudecTBo crmaraemMbix, KOTOpO€ HY)XKHO BKJIIOYUTH B CYMMY IS JTOCTHIKCHHS
3alaHHOM TOYHOCTH, HEU3BECTHO, HO HM3BECTHO YCJIOBHE, OMPEIENSIONIee TOYHOCTh
BbIuKciieHui. [Ipeen 3HaueHrs 04epeTHOTO CIaraéMoro CTpEMUTCS K HYJIIO:

111’1'11 =0>

n

n—>0
MO3TOMY MOKHO CUHMTATh, YTO UMEHHO 3TO 3HAUEHHUE ONMpeAesieT TpeOyeMyo TOUHOCTh
BBIYHMCIICHUN, W MOXKHO 3aKOHYUTh BBIUMCJICHUS, KOTJA OYEPEAHOE CllaraeMoe
HACTOJIbKO MaJlo, YTO UM MOXHO TMpeHeOpeub. Bce mnepeMeHHblE TOJKHBI MUMETh
BEIIIECTBEHHBIN THUII, TaK KaK YYaCTBYIOT B BHIYMCICHUH BEIIECTBEHHOTO 3HAYECHUSI.
// Kox mporpammel ipumepa Ne2.
void main (viod)

float S;
float eps; // 3HaueHne TOYHOCTH BBIYUCIICHUH.
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float n; // Homep craraemMoro, onpeaesiseT TakKe ero 3HaUCHHEe
9 9
// n3mensiercs ot 1 ¢ marom 1
printf ("Berunciro cymmy psaa. \nBsenurte TouHOCTH BhIunciaeHuit <1");
scanf ("%f", &eps);

n=1;
S=0; // BXOZUT B IOATOTOBKY ITHKJIA.
do
{
S+=1/n;
n+=1;
} while (1. /n >eps); // eps 1OCTaTOYHO MaJIo.

printf("Cnaraemsix %35.0f, Cymma %f8.5", n, S);
+ // End of main
B paccmoTpeHHBIX TTpuMepax ITUKINYSCKHUE aITOPUTMBI CYMMHPOBAHUS SBIISIOTCS
npocThiMU. [IpM opraHW3anMK CIOKHBIX IMKJIOB BHYTPEHHHUH ITMKJI IMOJHOCTBIO, OT
MOJITOTOBKH JI0 3aBEPIICHUS JTOJDKCH HAXOIUThCS BHYTPH BHEITHETO.

IIpumep Ne3. [TycTth TpeOyeTcsi BBIUUCIUTH CyMMY psifia o Gpopmyiie

X X X X
S=x+—+—"+—+...+—+...
2 3 n

O4eBUHO, YTO 3HAYEHHE CYMMbI OyJEeT 3aBUCETh OT 3HaueHus x. J{0OaBUTH
CJIOKHOCTb K 3TOMY aITOPUTMY MOKET OJJHO U3 CIECTYIOUIUX YCIOBHIA.

1. BbluuCIUTh CyMMBI JJIs1 pa3JIMYHOTO YUCIHA ciaraeMblxX (n/, n2, n3 v Tak nainee)
B apU(METUYECKOM LIUKIIEC WM IIUKJIE, YIIPABISIEMOM COOBITHEM.

2. BpluHMCIUTH CyMMBI IJi Pa3JIMYHBIX 3HAYEHHUUN X, HAPUMEP, IS XE[Xg X,]| C
marom Ax, Uiy BBOJUMBIX C KIIaBUATYPBI.

3. BbUMCIUTE CYMMBI JI Pa3IWYHBIX CTENEHEH TOYHOCTH, Hampumep, s
€ € [ &, &] B UTEpaIlMOHHOM ITUKIIE.

PaccmoTpum BTOpOit cityuyail. Cymma 3aHOBO BBIYUCISIETCS JI KaXJOTO 3HAYCHUS
X, TIO3TOMY LIMKJI BBIYMCIICHUSI CYMMBI JOJDKEH ObITh BHYTPEHHUM, a LIUKJI M3MEHEHUs
IIEPEMEHHOW X BHEIIHUM. YTPABIISIOMIEH IEPEMEHHON BHYTPEHHETO LMKIIA SIBISACTCA
HOMep ciaraemoro n € [1, N], ee mar paBeHn 1. Uucno nmoBropeHuid N JOJKHO OBITH
U3BECTHO, €T0 MOKHO BBECTH. BHEIIHMM LIMKJIOM YIPAaBIISIET MEPEMEHHAs X, KOTOpas
U3MEHSETCS 10 3aKOHY apU(PMETHUECKOro LHKIA, MyCThb s ONpPEIEICHHOCTH
x € [0, 1], mar 0,1.
// Kon mporpammsl mpumepa No3.
void main (void)

{

float X; // TlapamMeTp BHEUTHETO ITUKJIA.

float n; // TlapameTp BHYTPEHHETO IHUKJIA.

float S;

int N; // Uucno cnaraeMbiX, BKIIFOYEHHBIX B CYMMY.

printf ("Beraucito cymmy dncen HatypaiabHOro psja.\nBeeaure uncio ciaraempix>1");
scanf ("%d", &N);
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// YTripaBneHuEe BHEITHUM ITUKIIOM.
for(x=0;x<=1;x+=0.1)

{

// Teno BHEIIHETO UKJIA.

// YnpaBiieHue BHyTPEHHUM LIUKJIOM.

S=0;
n=1;
while (n <= N)
{
// Teno BHYTPEHHETO IUKJIA.
S+=x/n;
n+=1;
h
printf ("IIpu x=%6.2f  cymma = %6.2f\n", x, S);
h

+ // End of main

IIpumep Ne4. Vcnonp3oBaHME PEKKYPEHTHBIX COOTHOIICHUW TPHU BBIYUCICHUHU
nocnenoBarenbHocTel. Kcratu, ciaraemMble CyMM W COMHOXMUTEIW TPOU3BEICHUN
(bakTUYECKH TOXKE 00pa3yIOT BHIYUCIISIEMBIE MTOCIEI0BATEILHOCTU. YacTO UMEET CMBICI
UCIIOIb30BaTh COOTHOIIEHUS, CYIIECTBYIOIIME MEXAY COCEAHUMHU DIIEMEHTAMHU
MOCJICIOBATEIHbHOCTH, YTOOBI Ka)K/10€ HOBOE 3HAUEHUE BBIYHUCIATH PEKKYPEHTHO, TO
€CTh UCXO/S U3 3HAYEHUS, BBIYUCICHHOTO Ha PEAbIIYIIEM I1are, Hanpumep,

a, = f (an—] ) :

HUcnons3dyem STOT nmpueM JUisi  BBIYKCIACHUS 3Ha4YeHUs QyHKuuu S (x) B
MIPOU3BOJILHON TOYKE X 10 (opMyJie pazioxkeHus B psag g 5-tu, 10-tu, 15-tu, 20-tu
ciaraeMbIx, eciau ¢popMyria 3ajaHa:

2 4 2n

S(x):x_LJFL_...JF(_])Q" L

2! 4! (2n)!

[TepemeHHas x MpoU3BOJIbHA, U HE 33J]laHa B YCIOBUHM, 3HAUUT, €€ CIETYET BBECTH.

I[ToMuMO COOCTBEHHO BBIYUCIIEHUS CYMMBI TpeOyeTCs CpPaBHHUTh BBIUUCIICHHBIC
3HAQYEHMS JJIs Pa3HOrO0 YMCJA CllaraeMblX, JJIsl Yer0 HYXKEH CJIOXKHBIM IUKJ, T/
BHEIIIHUM IIUKJIOM OyJeT apu(METHYECKH IMKJI C YINPaBJICHUEM I10 KOJUYECTBY
claraeMbIX, BKIIIOYEHHBIX B cymmy: N =5, 10, 15, 20, 1. e. Ne[1, 20], mar 5.

B Tene BHemHero nmkia s KaXI0ro M3 3HAYCHUM KOJIMYECTBA ClaraeéMbix N
HOMEpA cJlaraéMbIX U3MEHSI0TCS OT 1 10 N, ¥ eciu JaTh yIpaBisolieil IepeMEeHHOU co
CMBICIIOM «KOJIMYECTBO clIaraeMbIx» ums k, To k € [1, N].

BayTpeHHU# 1IUKII UMEET HEKOTOPhIE OCOOEHHOCTH.

1. IIpu k& = 1 nayanpHOE 3HAaUeHHE cyMMBI S paBHO 0, a ouepeaHOe claraeMoe a He

OTIPEJICIICHO.
xl’l
2. Bo BHyTpeHHEM ITUKJIE OYEPEAHOE CaraeéMoe BEIYHUCIIICTCS 1Mo hopmysie g = = .
n!

Jlns Bo3BeneHus uuciaa B creneHb B C++ ecTh (YHKIUS POW, a JJIs BBIYHCICHUS
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dakropuana ¢yHkuuu HeT. DakTopHal, BO-TEPBBIX, PACTET OYCHBb OBICTPO, W IS
n=10 u Ooyee MMeeT O4YeHBL OOJNBITNE 3HAUCHUSA. BO-BTOPBIX, JJIT €r0 BBIYUCICHUS
HYXKEH HUKIWYeCKUd anroput™m. Eciau nis BBIYMCIEHUS CllaraéMoro HCIoJIb30BaTh
PEKKYpPEHTHOE COOTHOIIIEHHE, TO Mbl U30aBUMCSI OT 3TUX JBYX HEJAOCTATKOB.

BhIUMCIIEHHE CTENEHH, JTO IPOM3BENCHHE X' = X-X-X-...-X. DBbluMCICHHE
dakTopuana, 3TO MPOU3BEACHUE YUCEN HATypalbHOTO psina, n/=1-2-3-...-n. Ecim
0003HAUNTh HMMEHEM @ 3HAYEHHWE OYEPEIHOI0 CJIaraéMoro, TOrJa IMOCIEayIoLee
3HaYEHNE MOXKET OBITh BRIUMCIICHO 10 OTHOIIECHUIO K MPEIBIIYIIeMy 1Mo hopMyJie:

X
a=a-—.
k
JlencTBUTENBHO,
npu k=1, a = x,
2
HpI/IkZZ, a_a-{:x—,
2 2
2 3
Hka—?’a a:a'E:x .x:La
3 23 6

U Tak najnee. 3HAYWT, B TeJ€ BHYTPEHHETO IHKJIA JUISl BBIYMCIICHHS OYEPETHOTO
cJaraeMoro MOXeT ObITh UCII0JIb30BaHA UMEHHO 3Ta (hopMmyIia.

3. Psj sBisieTcst 3HaKONEPEMEHHBIM, TO €CTh 3HAK CIaraeéMoro OTpUUATEIbHBIA IS
YETHBIX CIIAraeMbIX, U MOJIOKUTENbHBIN 1711 HeueTHbIX. OHaKO HET He0OXOAUMOCTH B
dbopmyiie BeluMCIeHUH BO3BOJUTH (—1) B creneHb. OOBIUHO JJIsI PELICHUs] MOI00HBIX
3a/1a4y BBOJUTCS TEpPEMEHHAas, XpaHsilas 3HaK, HapuMep, NepeMeHHasi z MPUHUMAET
3HaueHus + 1 wim — 1. CMeHa 3Haka B IIUKIIE JOCTUTAETCS MPUCBAMBAHHUEM Z = —Z MPH
IIEpeX0/e K OUEPETHON UTEpaLiH.

// Kog mporpammbl ipumepa Ne4.
#include <stdio.h>

#include <conio.h>

void main (void)

{

int N; // YnpaBieHue BHEIIHUM ITUKJIOM, IIeJias IepeMEHHasI.

float X;

float k; // YnpaBieHue BHYTPEHHUM LIUKIJIOM, BEILIECTBEHHAs
// mepeMeHHas1, TOTOMY YTO YYacCTBYET B BHIYUCIICHHUH.

float a; // OuepenHoe ciaraeMoe.

float S; //'S — cymma.

int Z; // 3HaK ciaaraeMoro.

printf ("Beenute x = \n");

scanf ("%f", &x);

// YnipaBieHue BHEIIHUM ITUKIIOM IO YUCITY ClIaraeMbIX.
for(N=5; N<20; N+=5)

// HaunnaeMm ¢ Homepa 1.
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S=0; // Cymma = 0.

a=1; // 1711 peKKYpEHTHOTO COOTHOIICHUS.
z=1; // 3Hak cinaraeMoro «Irocy mit k = 1.
// YnpaBiieHue BHyTPEHHUM LIUKJIOM.

while (k <= N)

{
a=a*x/k; // OuepenHoe ciaracMoe peKKypeHTHO.
S=S+z*a; //CinoxeHue c yueToM 3HaKa.
// Tlepexop K cleaytoieMy cliaraeMomy.
k+=1;
z=-1,

3

printf ("IIpu %4.0f cnaraemsix cymma paBHa= %8.4f\n",k — 1, S);

3
+ // End of main

HeGombmoit utor. [Ipu BEIYUCICHHH CYMM B MOATOTOBKY IIMKJIA BXOJIUT OOHYJICHUE
CyMMEI. B Tene mukia cymma BBIUUCISIETCS. MHOTOKPATHBIM IPUOABICHHEM K 3HAUCHHUIO
CYMMBI O4YEpeIHOro ciaraemMoro. MToroBoe 3Ha4eHHWE OJHO, OHO TOJYYEHO TIpH
3aBEepIICHUH [IUKJIIA.

[Ipy BBIYUCIICHWH TPOU3BEACHUNA B TIOJTOTOBKY IIMKJIA BXOIWT ITPHUCBAaWBaHUE
pou3BeICHUIO 3HaYeHUs 1. B Tese mukia npousBeieHne BHIYUCISIETCS MHOTOKPATHBIM
YMHOKEHHEM 3HAau€HUs TPOU3BEACHHS Ha OYepelHON COMHOXUTeNnb. HMTorosoe
3HAYEHNE TAKXKE OJTHO, TIOJYYCHO TIPH 3aBEPIIICHUH ITHKIIa

IIpuMmep NeS. Brruucnenue mnocienosarenbHocTe. Kitaccuueckass 3amada, 3TO
HAaXOXJCHUE apu(PMETHYECKOW WM TEOMETPUYECKOW MociemaoBarenbHocTei. J[ms
HaxO0KJICHUSI 3HAYCHMSI OYEPEOHOTO DJIEMEHTA HCIIOIB3YETCS OOWUH WM HECKOJIBKO
NpeAbIAyIIuX  JJIEMCHTOB  a, = f(a,_;), TOYTH Kak TPHU  HCIOJIb30BAHUU

PEKKYPEHTHBIX COOTHOIIICHUM.

[Tycth TpeOyeTcs BBIYMCIHUTH HJIEMEHTHI apU(PMETHUYECKON MPOTPECCUU, €CITU
3a/laHbl TEPBBIM DJIEMEHT, 3HAMEHATEb M YHUCJIO 73ieMeHTOB. IlycTh Tpebyercs
BBIYUCIIUTD 3JIEMEHTBI T€OMETPUUYECKON MPOrPECCUU, €CIU 3aJaHbl IEPBBINA 3JIEMEHT U
3HameHatelnb. sl Bo3pacTaronieil mporpeccuy BBIYUCIATh 3HAUEHUS, TTIOKA OYEPEaHOM
anemeHT He npeBbicuT 1000, as yObIBaroleld Nporpeccuy BBIYMCIIATh 3HAYCHUS, TTOKa
O4YEPETHOM IEMEHT He cTaHeT MeHble, yem 0,001.

B sTtom mpumepe emie pa3 oOpaTuM BHUMaHHUE Ha KCIOJIb30BAaHHE OINEPATOPOB
nukia. (s opranuzanuu apu@METHYECKOro IUKJIa JOTHYHee HCIOojab30BaTh for, ms
OpraHu3alluy UTepaIlMoOHHOTO IMkiIa while wiu do... while.

// Ko mporpammbl ipumepa NeS.
#include <stdio.h>

#include <conio.h>

void main (void)

{

float Ar,d Ar; // TlepBbIit 2IIEMEHT U 3HAMEHATEb.

37



float Geom, d Geom; // TlepBbIit 2IIEMEHT U 3HAMEHATEIb.
int Cou Ar; // YuCIio 3IEMEHTOB TTPOTPECCHH.
[]-==-- 3aMAUA 1. ~mm e
printf ("BBeauTe nepBblil 371eMEHT U 3HaMEHaTelNb apuMeTHIecKoil mporpeccun'\n");
scanf ("% f%f", &Ar, &d_Ar);
printf ("BBeauTe uncno 3nmemenTos\n");
scanf ("%d", &Cou_Ar);
// ' YrpaBieHue nepBbIM LIUKJIOM 10 YHCITY CIaraeMbiX.
for (intk =2; k <= Cou_Ar; k++) // Homep HaunHaeTcs ¢ 2.
{
Ar=Ar+d Ar;
printf ("%d-ii snemenT paBeH: %6.2f\n", k, Ar);

/- 7 1.1 . 0 —
printf ("BBenurte nepBblil 371EMEHT U 3HaAMEHATENb TEOMETPUUYECKOM Tporpeccun\n");
scanf ("%f%f", &Geom, &d Geom);
if (d Geom > 1)
{
printf ("Bo3pacTaromias mocienoBareabHOCTh\N'");
k=2;
while (Geom < 1000) // while, Tak kak Geom HU3BECTHO.
{
Geom = Geom * d_Geom;
printf ("%d-ii anement paBeH: %6.2f\n", k, Geom);
k++;

b
}

else
if (d Geom < 1)
{
printf ("YObIBaromas mocneaoBaTeIbHOCTL\N");
k=2;
while (Geom > 0.001)
{
Geom = Geom * d_Geom;
printf ("%d-i1 snemenT paBeH: %8.4f\n", k, Geom);
k++;
}
}

else // 3nech 3HaMeHaTeNb paBeH 1.
printf ("Bce anmemenTs! onuHakoBsI\n");
} // End of main

IIpumep Ne6. Vcnons3oBanue oneparopos break u continue mist nukiioB do, while,
for. Omeparop mnpepsiBanus break BHYTpH JH000TO ITMKJIA MPEKpaIlaeT BHIMOIHEHHUE
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IUKJIA C TIepenayel ympaBlIeHUS CIEAYIOMIEMY 3a IHUKJIOM omepatopy. OCyIiecTBisisa
BBIXOJ] M3 ITUKJIA MPU HACTYTUICHUH KaKUX-IUOO OOCTOATEIHCTB, MO3BOISET KOPPEKTHO
3aBEpIINTh IMKI. B ciydae BIIOKCHHUS TMPEPHIBACT TOJBKO HEMOCPEICTBEHHO
OXBaTBIBAIOIIUN ITAKJI.

Haiimem cymMmy umcen HaTypaldbHOTO psga, HE MPEBBIMIAIONIYI0 HEKOTOPOTO
3a/IaHHOTO 3HAYEHHUS. Y3HAEeM TaKkKe, CKOJIbKO 3JIEMEHTOB OYy/IeT BKIIFOUEHO B CyMMY.
// Kox mporpammel npumepa Neb. 1.
#include <stdio.h>
void main (void)
{
int Max, Sum = 0, k; // Max — Han0oJibIliee 3Ha4eHUE CYMMBI.
printf ("\nBBenure Hanbomwiee 3HaueHue\n");
scanf ("%d", &Max);

for (k=1;;k++) // BeCKOHEYHBIN IUKIL.
{
Sum +=k;
if (Sum > Max) //'YcnoBue 3aBepIieHUs IUKJIA.
break; // IlpepsiBanue. [Ipu BbIxoe 3BECTHO K.
b

printf ("konuuectBo 3nmemenToB %d", k);
} // End of main

Omneparop continue BHYTpU JIOOOTO IMKJIA BBINOJHSIET MEpPEXoi K Cleayrouei
utepanuu Tena uukiaa. IlpotuBomonoxen break. B mio0oil Touke LuKIa TpepBET
TEKYILYIO UTEPALUIO U IIEPEUIET K IPOBEPKE YCIOBUS 3aBEPLICHUS LINKJIA.

Haitnem cymmy crnaraembeix Buja S :1 s x € [-1; +1] ¢ marom 0,1. Ocoboit
X

TOYKOM B ITOM psy siBisieTcst Touka x = 0, GyHKIMA B 3TOM TOUKe He onpenenena. [Ipu
x = () BBIYKCIICHUE BBITIOJIHATh HEJb3s1, 3HAUUT, 3TO JACHUCTBUE CIIETYET MPOMYCTUTD.

// Kog mporpammbl ipumepa Ne6.2.

#include <stdio.h>

#include <math.h>

void main (void)

{
float Sum=0;
float X;
for(x=—1;x<=1.1;x+=0.1)
{
if (fabs (x) <0.0001)
continue; //Ecnu B 3HameHatene 0.
Sum +=1/x;
h

printf ("Cymma %6.2f", Sum);
} // End of main
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IIpuMmep Ne7. beckoHeunsli IMKI. B Tex ciydasx, Korga ynpaBi€HHE LUKIOM
OCYIIECTBIISICTCS HE MO0 COOBITUSAM WIJIM YCIIOBUSAM U3BHE, a BOSHUKAET HETIOCPEICTBEHHO
B TeJe LMKJIA, MOXHO HMCHOJb30BATh O€CKOHEUYHBIE LUKJIbl. BECKOHEUHBIM OH MOXKET
ObITh Ha3BaH TOJIBKO C TOYKH 3PEHHUSI CMHTAKCHCA, MOTOMY YTO YCJIOBHE BBIXOJa U3
LMKJIA HE IPOINMCAHO HEMOCPEACTBEHHO B YIpPABICHUM HUKIOM. Comep:Kumoe Tena
[IUKJIa MOXKET OBITh MPOU3BOJIbHBIM, HO KaKME-TO JEHCTBUSI BHYTPU AOJKHBI IPUBECTH
K TOMYy, 4YTO MPOLECC KOrAa-To 3akoH4MTCs. IIpepblBaHMe WM BBIXOJ W3 LUKIA
BBITIOJTHSIET OOBIYHO omepaTop break.

while (1)
{

// TIpoBepKa yCIOBUS U BBIXO/I.
b
for ;5 5)
{

// TIpoBepka yciioBUS U BBIXO/.
b

BapuanTtsl 3axaHuii

3aganue 1. HaliTu 4yncCIio 7T, UCTIONB3YS IPOU3BEICHUE
T _2 2 4 4 6 6

2 1 3 35 5 7
ToyHOCTL IJIS TeUaTH HE MeEHee 5-TH 3HaKOB. BO BHEIIHEM ITMKJIC BHIITOJHHUTH
Beruncienusa qig 50-tu, 100, 200, 400 coMHOKHUTEICH.

3ananue 2. Haittu uncno 7, ucnomnsiys GopmMysry CyMMBI psiia

o ]+i_£ 1 (=1 ;
A 3°5 7 9 2-k+1

Bo BHemHeM nukie BBIIOJHHUTH BbrauciieHus it 50-tu, 100, 200 cioaraeMbIX.
ToyHOCTP JUISI meYaTH HE MEeHEe 5-TH 3HAKOB.
3ananue 3. BerunciuTs 3HaUueHHe NOJUHOMA P(X) B IPOU3BOIBHOM TOUKE X, €CIIH
P(x)=1+x+x"+x" +... +x"
Bremonaute Beramcaenusa it 100 cimaraemeix. Bo BHemiHEM IIMKIIE COCTAaBHUTH
Ta0IUITy, BEIBOAAIIYIO HA DKpaH 3HaueHue nojauHoma st x € [—0.5; 1,1].
3ananue 4. Beruncnuth 3HaueHue QYHKIUUA Y(X) B TPOU3BOJILHOW TOYKE X IO
dbopmyIlie pa3lIoKEHUs B PSII
2 3 n
Y(x):1+x+x—+x—+...+x— :
2! 3! n!

Bennunny x BBoauTh. BO BHEIIHEM IUKIIE BBIOJIHUTH BhIUUCICHUS s S5-TH, 10,
15, 20, 25 cmaraembix. To9HOCTH JIJIS TI€YAaTH HE MEHEE 5-TH 3HAKOB.

3ananue 5. BeruncnuThk 3HaU€HHUE CyMMBI psifia Y(X) B IPOU3BOJIBLHON TOYKE X, €CIH

Y(x) = sinx +sin”x +sin> x + ...+ sin " x.

BennunHy Xx BBOOUTH B TIpaaycHOM Mepe. Bo BHEmIHEM IUKIE BBIIOIHUTH
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BerurciaeHus mis 10-tu, 20, 30 cnmaraembix. TOYHOCTL IJIS II€UYaTH HE MEHEE S5-THU
3HAKOB.
3amanue 6. Beruncnuth 3HaueHue (GyHKUUUM Y(X) B TPOU3BOJIBHOW TOUYKE X IO

dbopmMyIie pa3ioKeHUS B P
x2 X4 x2n
Y(x)=1-—+——...+(-1)" - —.
2! 4! 2n!
Benuuuny x BBOaUTH. BOo BHEIIHEM LMKIIE BBIMOIHUTH BBIYMCIECHUS Aid 5-TH, 10,
15, 20 cnaraembix. TOUHOCTH AJI8 TI€YaTH HE MEHEE 5-TH 3HAKOB.
3ananue 7. Beiuncnute 3HaueHue (QyHKUMUA Y(X) B NPOU3BOJIBHOM TOYKE X IO

dbopmyIie pa3ioxKeHus B psij

xZ 3

n
Y(x)=x-—" (=D
2 3 n
Bennunny x BBoaWTh. BO BHEIIHEM IUKIIE BBIOJHUTH BhIUKCICHUS s S5-TH, 10,
15, 20 cmaraemerx. TOUHOCTD JJIS TI€YaTH HE MEHEE 5-TH 3HAKOB.
3ananue 8. CoCTaBUTh MPOrPaMMY JJIsl BEIUUCICHUS TAOJIUIIbI 3HaYeHUN QYHKIIMH
Yx)=x-(x—0,5)(x—1)(x—15)-..(x = 5),
s x € [0; 0,9], mar 0,1. ITapameTpom BHYTpEHHETO LIUKJIA SABJISECTCS BEJIMYMHA d B
COMHOXUTEJNE BUIA (X — a).
3ananue 9. Belunciuth 3Ha4€HHE CYMMBI psia

S= (2+\/(2+mjj

1 KOpHEU

Bo BHemiHeM IUKJIE€ BBINOJHUTH BhIUMcIeHHs mist n = 5, 10, 15, 20. Ogun u3
TECTOBBIX IPUMEPOB MPOBEPUTh BpPYyUHYHO. TOUHOCTH [Jisi IE€YaTH HE MEHee S5-TH
3HAKOB.

3aganue 10. /115 HEKOTOPOro HATypajIbHOro yucia N HalWTH Bce LENbIE X, ), TAKUE,
YTO BBIMOJHSACTCS PaBEHCTBO: X~ + 1° = N.

Bo BHemHeM nukiie 3HaueHue N BBOJIUTH B TUAJIOTE.

3ananue 11. Beraucnuts 3HaueHue CyMmbl psifia Y(x) B MPOU3BOIBHOM TOUKE X, €CIIU

Y(x)= x-sin(zj+x2 'Sin(2-2j+... +x" -sin(n -Zj.
4 4 4

BenmnunHy x BBOOUTH B TpaaycHoM wmepe. Bo BHemHeM IUKIIE BBITIOIHUTH
BeruncieHusa giag S5-tu, 10, 15, 20 cnaraemeix. TodyHOCTH JJI medyaTH HE MEHeEe 5-TH
3HAKOB.

3aganue 12. Haiitu npoursBeneHne n COMHOKUTEEH

1 3 57

S=-.-.-.2.

Bo BHemHeM 1mkie BBITOJHATH BeruuciaeHus qig 50-tu, 100, 200 coMHOKHATENEH.
TouHoOCTb MU TIEUaTH HE MEHEE 5-TH 3HAKOB.

3ananue 13. Beruucnuts 3Haduenue ¢GyHKuuM Y(X) B TPOU3BOJIBHOW TOYKE X IO
dbopmyIie pa3ioKeHUs B P

41



2 3 n

S B I BT S
Y(x)=1 x+2/ 3/+ +(-1) e

Bo BHemHeM IMKJIE BBINTOJHUTH BeIUucieHus mia S5-tu, 10, 15, 20, 25 cnaraembIx.
OnauH U3 TECTOBBIX MPUMEPOB IMTPOBEPUTH BPYIHYIO.

3amanue 14. CocTaBUTH MPOTpaMMYy JJISI BBIYUCIICHUS TaOIUITbI 3HAYCHUHN (QyHKIIUN

Y(x) = 1+ 2x+3x" +4x° +..4+20x"

s x € [0; 1,2], mar 0,05.

3amanue 15. CoctaBuUTh IporpamMmy JUisl BBIYUCIECHUS TaOIUIIbI 3HAYCHUHN PyHKINN

2 3 4
x—1 x—1 x—1
Y(x):(x—])+( ) +( ) +( ) +...
2 3 4

OtcnenuTh 3HaueHWE (QYHKUMM JUIs YWCIAa B3STBIX  CJaraéMbiX, PaBHOTO
5, 10, 15, 20. Bo BHemHeM 1ukie 3aaath 3HaueHue x € [0; 1,2], mar 0,2.

3ananue 16. Beruucnuth 3Hadyenune ¢GyHkuuu Y(X) B TPOU3BOJIBHOW TOYKE X IO
dbopmyIie pa3IoKEHUS B PSII
cosZ2x cos3x cos nx

+ I .

3 n
3HaueHWe X BBECTHM B TrpagycHol Mepe. Bo BHelmHEM IUKIE€ BbBIIOIHUTH
BeruucieHus mis S-tu, 10, 15, 20 cmaraembix. TodHOCTH [JIs II€4aTH HE MEHEE S5-TH
3HAKOB.
3aganue 17. Boruncnuts 3nauenne GyHkuun Y (X) B IPOU3BOIBHON TOUKE X
Y(x):(x—Z)-(x—4)-(x—8) ----- (x—64)‘
(x=1)-(x=3)-(x=7)-+- (x—63)
BreinonauTs Beruucienus jis x € [—1, 1], mar = 0,1.
3ananue 18. BeraucinuTh 3Ha4€HUE CyMMBI
S=12+234+3456+..+nn+tl)-..2n.
Bo BHelIHEM LMKII€ BRIYMCIUTD CyMMy 1t 3HadeHud »n = 10, 20, 30, 40, 50.

3aganue 19. CocTtaBuTh NMporpaMmy JJisi BEIYUCICHUSI CYMMBI:

s=; Ly Lo L1
2 3 4 9999 10000 °
a) MOCJIEN0BATEIBHO CIIEBA HANPABO;
0) BBIYMCIUTH OTJCIBHO CYMMBI TIOJIOKUTENBHBIX U OTPULIATENBHBIX CIaraeMblX, a
3aTeM BTOPYIO CYMMY BBIYECTD U3 IEPBOM.
Ecnu pe3ynbTaThl pa3audHbl, OObSICHUTS.

3aganue 20. BeiunciauTh 3Ha4€HUE CYMMBI

o)

n KOpHEHR

Y(x)=cosx+

Bo BHemmHeM 1HKiIe BBIIOJHHATH BeIUMcIeHusI mit n = 5, 10, 15, 20. Oogua u3
TE€CTOBBIX IPUMEPOB MPOBEPUTH BPYUHYIO. TOYHOCTD IJII IEYATH ISTh 3HAKOB.
3ananue 21. Beraucnuth 3Ha4€HUE CyMMBI
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1 1 1 1
S=—+—2+—3+---+—,
a a a a”
BenuuuHy a BBOAUTH B Juajiore BO BHEIIHEM HUKIE. [ KaXI0ro a BHINOJHUTH
BBIUMCIICHUS MPU PA3IMYHOM YKciie ciaraeMbix n =5, 10, 15, 20.
3amanue 22. BeraucnuTh 3HaUue€HUE ETTHON Apoou
1

1

1+

3+

5+

7+

1
n+2
BBIMOMHUTE BBIYUCIICHUS B JIUANIOTe, YTOOBI MOXKHO OBUIO BBECTH ITPOHM3BOJILHOC
3HaueHue n. OJUH U3 TECTOBBIX MPUMEPOB MPOBEPUTH BPYUHYIO.

3aganue 23. [TocnenoBaTeIbHOCTh BBIUUCIISIETCS TI0 3aKOHY
1 1 1 1 1 1
+

I, I+—, I+—+—, I+—+—

2 2 3 2 3

N3BecTHO, YTO CyIIECTBYET MpeJe MOCieI0BaTeIbHOCTH. HaliTu ero ¢ TOYHOCThIO

€ 3HAKOB MOcJe 3ansiToil. BelnunHy TOYHOCTH BO BHEIIHEM IUKJIE MOCJIEA0BATEIbHO

3amath paBuaou 0,1, 0,01, 0,001, 0,0001, 0,00001. BerBoauts B Bojie TaOIUIBI 3HAYCHUE
npejesnna nocieI0BaTeIbHOCTH, U 3HAYEHUE YUCTIA CIaraéMbIX, BKIIOUCHHBIX B CYMMY.

3ampanue 24. ]I HEKOTOPOro Hamepes 3aJlaHHOrO HaTypalibHOro uucia N HaWTu

n+

ge e

N k
TaKyl0 HAaWMEHBIIYI0 CTENEHb JBOWKHA 2, KOTOpas He mpeBocxoauT N. BriBectn
3Ha4YeHUE kK M BCE CTEIEHU NBOWKUA. BO BHemIHEM [UK/IEe 3HAayeHue N BBOIUTH B
JTAanore.

3aganue 25. CocTaBUTh MPOrPaAMMY JJIS BBIYUCICHUS] CyMMBI

I PR A SN
2 3 4 9999  10000°
a) MOCJIeIOBATENILHO CIIpaBa HaJIEeBO;
0) BBIYMCIHUTH OT/ACIBHO CYMMBI TOJIOKUTEIBHBIX U OTPUIATEIBHBIX ClIaraeMbIX, a
3aT€M BTOPYIO CyMMY BBIYECTh U3 MEPBOIA.
Ecnu pe3ynbTaThl pa3indHbl, 00bSICHUTB.
3aganue 26. CocTaBuTh  OporpamMMmy  JJIsi  BBIYMCICHUS  NOPOU3BEACHUS 7

COMHOXXUTEEN

2 4 6 no’
a) TOCJIeIOBATENILHO CIIpaBa HaJIEeBO;
0) mmocyenoBaTeIbHO CJIEBA HAIMPABO.
Ecnu pe3ynbTaThl pa3inudHbl, 00bsICHUTh. 3HAYEHUE 7 BBOJIUTH B JUAJIOTE.
3amanue 27. BelUuciInTh 3HaYE€HUE TOJIMHOMA B TOYKE X
Yx) =x"" +2x° + 325 +..410x + 11.
CocTaBuTh TAOMMIYy 3HAYEHUU IMOJMHOMA, TJI€ BO BHEIIHEM ITUKIIC TEpEeMEHHAs X
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MPUHUMAET 3HaueHus x € [—2,2] mpu mare 0,2.

3ananue 28. BpluncIUTh 3HaYEHUE MTOJMHOMA B TOUKE X

Yx) =11x"" + 105" +9x° +. . +2x+ 1.

CocraBuTh TaONMIYy 3HAYEHUW IMOJIMHOMA, TJI€ BO BHEIIHEM IUKIIC MEpEMEHHAas X
MIPUHUMAET 3HaUeHusA x € [-2, 2] npu mare 0,2.

3amanue 29. B npomexyTke Mexay 3HaueHusMH QyHKuuil y(x)=Inx u y(x)=e"

P HEKOTOPOM 3aJaHHOM X > () HAalTU BCE LIEJIOUUCIICHHBIE 3HAUCHUS ), ONAJAI0II1e
B MHTEPBAJI, a TAK)KE HAWTHU UX KOJIUYECTBO.
3Ha4YeHHE X BBOJUTH B TUAJIOTE.
3amanue 30. Haiftu Bce HaTypalibHBIE TpEeX3HAUHbIE YMCIIAa, CyMMa IU(p KOTOPBIX
paBHa HEKOTOpPOMY HaTypaiabHOMY uuciy N. [loacuuTarh UX KOJIMYECTBO. 3HaUeHUE N
BBOJIUTH B JIMAJIOTE.
3amanue 31. Beruucnuth 3HaueHUe CyMMBI psifia Y(x) B MPOU3BOJILHOM TOUKE
2 3 n
Y(x):x+x—+x—+-~+x—_
2! 3! n!
Benuuuny x BBOAUTH B quasiore. Bo BHEIIHEM IIMKIJIE BBITIOJHUTH BHIYUCICHUS IJIs
5-tm, 10, 15, 20 cnaraemeix. TOYHOCTH 11 Ie4aTH HE MEHEE 5-TH 3HAKOB.
3aganue 32. B nuanazone ot 1 10 HEKOTOPOro HatypaabHOro N HalTH M BBIBECTH
Ha Ie4YaTh BCE 4YMCla, KOTOpbIE AensATcs Ha 3, Ha 2, HO He aensaTca Ha 5. Halitu ux
KOJIN4eCTBO. Bennuuny N BBOAUTH B IHAJIOTE.
3aganue 33. [{ns 3aJaHHBIX X, @ U 1 HAUTU CYMMY

yx,a)= (... (x+a)’+a)’ +-+a)’+a)’ +a
——
n CKOOOK

3HavYeHUsS X U g BBOJAUTH B JiMajiore. Bo BHENTHEM ITUKIIC # TPUHUMAET 3HAUYCHUS OT
5 1o 25 c marom 5.

3ampanue 34. Yucna Gubonauun onpeaesitores GopMyiaMu:

fo=1f1 =1, > =2, 1 Kaxa0e MocIeayIolIee YUCI0 PaBHO CYyMME JABYX MPEIbIIYIIIHX.

CocrtaBuTh nporpammy, Kotopas HaiaeT n yrcen OuboHayuM, a TaKKe CyMMY BCEX
gyucen uboHauuu, He MPEBOCXOAAIIYI0 HEKOTOPOTO /N, BBEJIGCHHOTO B JUAJIOTE.

Tema S. Ucnosib30BaHHE HUKJINYECKUX AJITOPUTMOB B PELICHUU
CoJleprKaTeJIbHbIX 3a/1a4

Haulbonee BaXHBIM B NPOTPaMMUPOBAHUU SBJISIETCS MOJITOTOBUTENBHBIN OTall,
KOTOPBIN Ha3bIBAIOT IMOCTAHOBKOMW 3aJlay, TECHO CBS3aHHBIN C 3Tarom (GopMman3aiuu
3amaud. OT TPaBUJIBHOTO WX BBHIMIOJHEHUS BO MHOIOM 3aBUCUT BpEMSI U KaueCTBO
MPOrPAMMHUPOBAHHS.

[locraHoBKa 3amaund OOBIYHO 3aKJIIOYAaeTCd B €€ CJIOBeCHOM onucanuu. Kaxk
U3BECTHO, HA BepOabHOM YPOBHE TOYHOE OMPEICICHUE MOJIENId HEBO3MOXKHO, TO3TOMY
ciaeAyronmi atar, 3To dopManu3aius, TO €CTh BBHIOOp MAaTeMaTUYECKOM WM HHOU
MOJIEJIM, aJIeKBaTHO OTpaKkarolied CyTh 3a/ladyd. TOUHBIX PEKOMEHJAlUM MpU BBHIOOpE
MOJENH 1aTh HEBO3MOKHO.

BaxxHbIM TakKke SIBIIIETCSA BHIOOP CTPYKTYP AAHHBIX U ONpPEACIICHUE UX TUIIOB.
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Jlo cux mop MBI pacCMaTpUBalIM YK€ TOTOBBIE, (hOpMajIM30BaHHBIC 3ajaud, Te
MaTeMaTHYeCKOe OMHUCaHWe OBUIO JaHO WM JIeXKAJIO Ha MOBEPXHOCTU. Temepb
npuBeAeM NpuMep HehopMaIn30BaHHOM 3a1a4u

IIpumep. YepBsSyoK MON3ET MO JAEPEBY BBEPX, CTAPTysd CO CKOPOCThIO V M./4ac.
Kaxplil nmocienyronmyii yac IBUKEHUS €ro CKOpocTh najgaeT Ha 10% ot npenpiayero
3HaueHus. Ecnu BeIcoTa nepeBa [, TO 3a Kakoe BpeMs 4EPBSYOK JTOCTUTHET BEPLIMHBI,
€CJIA TOJIBKO 3TO BO3MOXKHO.

JUis pemieHus 3aJadyd HY)KHO BBIICHUTB, IIPEKIE BCEro, YTO BBIINOIHICTCS
MHOTOKPATHO: O€KUT BpeMsi, MEAJIEHHO PacTeT MPONAECHHBIN MyTh, IaJaeT CKOpocTh. B
3ajaye Bce, Kak B KU3HH. O4YeBUIHO, 4YTO YNPABIATH ATUM LHUKIOM JOJDKHA
nepeMeHHas, 0003Havaromas BpeMs, Tak Kak BCe TPU MIEPEMEHHbIE CBSA3aHbI B (popmyIie
BBIYUCIIEHUS [IyTH NPH 3aJaHHoi ckopocti S =V - ¢. OueBHIHO, YTO TOYHOE YCIOBHE
3aBepIICHU Tpoliecca chOpMyIUPOBATh HEBO3ZMOKHO, TIOSTOMY HY>KHO HCIIOJIb30BATh
UTEPALMOHHBIN UKJI C YCIOBUEM 3aBepiieHus S < H.

B moaroroBky nMKiIa BXOJIWT IMPUCBAWBAHWE HAYAJIbHBIX 3HAaYeHUU mytd S =0,
ckopoctd V' u Bpemenu t= 1. Ilpuuem, eciim S u V' UMEIOT 3HAYEHHUS] IO MOMEHTA
IIEPBOrO0 BBIYMCIEHUSA, TO (=1 yke TOTOBUTCI K NEpBOM wurepaunu. s
yOeIUTEeNbHOCTH Oy/ieM BBIBOJAMTH HA 3KPAaH 3HAYEHHUS IyTH, TPOUJIEHHOTO K MCXOAY
KQ)KJI0T'0 4aca, ¥ 3HAYEHNUE CKOPOCTH B KaXK/IbIi 4aC BPEMEHH.

MoMeHT, 3aBepIIaoIUi UK, WHTEPECEH MHOTMMHU OCOOEHHOCTSIMHM, U CHJIBHO
3aBUCUT OT BXOJHBIX JIaHHBIX.

1. IlepBbIif BapuaHT 3aBepLICHUS IIUKJIA, 3TO KOTJa YEPBAYOK CMOKET J0OpaThes 110
BEpIIMHBI. Y CIOBUEM 3aBepLIeHUs sABigeTcs S < H, pu 3TOM B Telle LUKIJIA ONEepaTop
break oTcekaeT TUITHIOI UTEPAITHIO.

2. Bropoii BapuaHT, 3TO KOTJa YEpBSYOK HE CMOXKET J00paThcs 10 KOHIlAa JIepeBa,
TaK KaKk CKOPOCTh MaJIaeT OUeHb OBICTPO, a BbICOTa Oobinas. JlomkHa ObITh BHIIOTHEHA
IIpoBEpKa ycioBus V > () ¢ HEKOTOPOM CTENEHBIO TOYHOCTH, TAK KAK BO3MOKHO, YTO
CKOpPOCTh YIIaJeT NPaKTHYECKU 10 HyJIA, a OO0 KOHIA JI€peBa OCTAHETCA €lle OYEHb
noaruit myTh. Keraru, nposepka S < H Takxe BBIIOIHAETCSA MPUOIUKEHHO.

#include <stdio.h>
void main (void)

{

float V; // CKOpPOCTB TIPEABIIYIIErO Yaca U CKOPOCTh HOBOT'O Haca.
float S; // TIyThb.

float H; // BeicoTa nepesa.

float t; // Bpems myTH.

printf ("BBenurte BrICOTY JepeBa U HaYaIbHYIO CKOPOCTh JIBHKEHHUA\N'");
scanf ("%f%f", &H,&V);
printf (" TaGnuia 3aBUCUMOCTH MYTH OT BpeMeHH. \n");

printf ("--------mmm \n");
printf (" Bpewms \tIlyts \tCxopocts \n");
printf ("--------mmm \n");
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// B MOATrOTOBKY IIUKJIa BXOAUT MPUCBAMBAHKUE 3HAUCHUH MMyTH, CKOPOCTU U BPEMEHHU.

S=0.;
t=1.;
while (1) // BeCKOHEUHBIN ITHKII.
{
S=S+V*1,; // TlyTh, IPOWICHHBIH 3a ¢ - THIN Yac:
/1 S=S+V*t,rnet=1.0
if(S>H)
{
printf ( "4 y>e mouTtu goOpaics 10 BepmrHbL\n ");
break; // UTOOBI UCKJIFOYUTH JTUITHIOK UTEPALUIO.
§
if (V<=0.01)
{
printf ( " Hukorna e goOepych 10 BepIIMHbL\n ");
break; // 11MKJI 3aKOHYCH.
§
printf ("%6.0f %8.3f %8.3f \n", t, S, V);
V *=0.9; // Ananor 3anucu V=V * (.9;
t+=1.;
§

} // End of main
BapuanTbl 3a1anui

3ananue 1. Jlupexktop mIKOJIbI HaOWpaeT rpymmy Juisi OOy4EeHHs HIKOJBHHKOB IO
dakyapTaTUBHON nporpamme. OOyueHue miaTHoe, 001as CTouMocTh Kypca K pyOreit.
CKOJIBKO K€ JOJDKEH IUIaTUTh KaxKIbli yuyeHUK? O4YeBHUIHO, 3Ta CyMMa 3aBUCUT OT
3Ha4eHUs K ¥ OT KOJIMYeCTBA YUEHUKOB.

Bbluucnuth U BBIBECTH HA 3KpaH TAaOIUIy CyMM, KOTOPYIO JOJDKEH BHECTH OIUH
YYEHHK, €CJIA IpyIIa OyJIeT COCTOATh U3 TPEX, YETHIPEX, U T. 1. 10 20-TH YUYEHUKOB.

3amanue 2. BamsipHas (abpuka €XeroJHo yBeIWYUBaeT o0beM mponax Ha 2%,
CHIKas ce0ecTOMMOCTh Mpoaykiuu Ha 1%. B Tekymiem rogy o6bem mpojax cOCTaBUII
500 ThIC. py0., a ce0eCTOMMOCTh Maphbl BAJICHOK ObLa paBHA 55 pyo.

Bbluncnuth U BBIBECTH Ha 3KpaH TaOJIUIy MPOTHO3UPYEMOIO YBEJIWYEHHUs o0ObeMa
POk M CHIKEHUS ce0eCTOMMOCTH Ha Onrbkaiiiue K ner.

3ananue 3. YueHulla BeU HAUMHAET paboTy, COCTpaynBas B ICHb 2 Mapbl pyKaBUIl.
CoBepIICHCTBYsI CBO€ MACTEPCTBO, OHA KAXK[bIM J€Hb BBIMIOJIHSET B JIBa pa3a OoJIblIe
paboThI, UeM B MpeAbIyIINii 1eHb. bonbiie, yem 100 map B 1eHb, COCTPOYUTD HEJIB3SL.

Haiiti, Ha KOTOPBIN JEHb YUYEHHIIA TOCTUTHET BEPIIMH MacTepcTBa. CKOJIIBKO BCETro
nap pykaBull el Mpu 3TOM Mpuiaercs ciiuTh? BbiBecTu Ha 3KkpaH TabauIy pocTa
MacTEPCTBA IIBEU MO JTHSM.

3amanue 4. Ha nenp poxknaenusi peOeHka O0alylika OTKpbLIa cueT B OaHKEe U
NOJIOKWIIa Ha Hero 5 posutapoB. Kaxaelid rox oHa aoOasiser 5 nosutapoB. ['omoBoi
MPOIIEHT 0 OAHKOBCKOMY cUeTy paBeH 12%.

Kakass cymMmMa HakomuTcs K COBEpIIEHHOJNETHIO pebeHka (k 16-tu romam),
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BKJTFOYAsl IOCTICAHNI B3HOC. BBIBeCTH Ha 3KpaH TabIUIly €KEeTOHOTO COCTOSIHUS CUeTa.
3amanue 5. [IpornieHT mo 6aHKOBCKOMY BKiIany paBeH 6%. Eciu monoxuth B 6aHK
cymmy N py0., TO 3Ta cymMa OyAeT €XKEeroJHO YBEIUIMBATHCS.

Kak Oyner m3aMeHsATbCcs cymMma B TeueHue Ommkaimmx 10-tu ner? Ecnu rogoBas
uHIsiius coctaBisieT 3,5%, TO CKOJIBKO e Ha caMoM Jiejie OyAyT CTOUTh 3TU JIEHbIU?
BriBecTr Ha 5KpaH TaOJIHILY €XKErOJHOTO COCTOSIHUS CUETa.

3ananue 6. [lapa KpOAMKOB JaeT MPUIUION pa3 B YETHIPE MECSLA, B CPEIHEM IO 5
KpoJbyar.

Boluucnuth W BBIBECTH B BHJE TaOJHUIbI, KaKOB OYJET €KEroJHbIM MPUIION OT
napsl, IByX, TpeX U Tak aaiee 1o 20-tu nap.

3amganue 7. Omiara Tpyaa NPUXOMSIIEH HSHU OCYLIECTBIIAETCS MO YacaM. 3a CPOK
70 6-TH 4acoB OHA Mojy4aet 1o 25 py6. B yac. Haunnas ¢ 6-tu yacoB pabOThI, Kax bl
MOCJIEYIOIIMI Yac CTOUT B ABAa pa3a Aopoxke, To ectb 50, morom 100, u 1.1. Pogurenu,
OTHPABJISASACH HA BEUEPUHKY, XOTAT 3HATh CYMMY, KOTOPYIO OHM 3aIlIaTST HSHE, HO HE
3HAIOT, HACKOJIBKO 3a1€PHKATCH.

Beruncnuth U BBIBECTH Ha dKpaH TaOJMIy OIUIaT YCIyT HSHHU, HAUMHAs C OJTHOTO
yaca 70 24-X 4acos.

3ananue 8. [[0’)KeHUBIIUCH, MOJIOJbIE CYNPYTd PEIIMIA OTKJIaAbIBaTh JICHBI'M Ha
MOKYTKY aBTOMOOUJIsi. My»X MOXET BIIOXKUTH exxeMecsiuHo M py0., xeHa V py6. Eciou
MOJIOKUTH JIEHIM B 0aHK, TO MO CPOYHOMY BKJIQJQy TOJOBOM MpoieHT paBeH 12%.
ABTOMOOMJIb MEUTHI CTOUT N ThIC. PYO.

Uepe3s kakod CpoOK MOJIOJbIE TIOEAYT Ha IOr B coOcTBeHHOM aBTo? Jlis
yOEeIUTETFHOCTH BBIBEJAUTE TAOIHILYy €KEMECSYHBIX HAKOIUICHHWH C y4eTOM MpOIEeHTa
1o 0aHKOBCKOMY BKJIQY.

3amauya 9. MapkeTHHrOBO€ UCClE€OBaHUE, TMpoBeaeHHOoe (upmont «Poea u
KONbIMa@», BBIABUIIO, YTO KaXIbl TpeTuil roj paOOThl MPEANPUATHS SIBISETCS OYCHb
NpUOBUTHPHBIM, @ KaXKABIH MATHIA yOBITOUHBIM. M3BECTHO, YTO 3TOT TOJ (TEKYIIIHA)
SIBJISIETCA YOBITOUHBIM, a IPEABIIYIIUN ObLT OYEHb MPUOBLIbHBIM.

Boisichuth, kakue u3 Ommkaimmx 15-tu netr OyAyT NpUOBUIBHBIMH, a KakKue
yOBITOYHBIMU. BBIBECTH Ha PKpaH TOJIBKO rojia © KOMMEHTApUH.

3amanue 10. [Io OkKOH4YaHMM cecCMM BCErJa €CTh HEKOTOPOE  KOJUYECTBO
«XBOCTUCTOBY. [ekaHaT penivi NpoBeCTH Kypchl Uil OTCTaromux B 00beMe 40 yacoB, u
YCTAaHOBWJI CTOMMOCTb OIUIaThl 4aca, paBHoM 100 pyO. M3 cymmbl, OIlaueHHOU
CTyJAeHTaMu, npenogaBareinto npuantaercs 40%.

Haiiti, cCKONBKO JIEHEeT MOJY4YuT MpernoaBaTeib, €cliu OyJIeT 3aHUMAThCA C OJTHUM,
JIBYMsI, TpEeMsI, U T.J1. 10 M cTyJiIeHTOB. MOKET 1 OH 030JI0TUTHCS, €CIIU 30JI0TOUM rOpoit
cuntath cyMMmy 20 ThiC. py0. CKOIbKUX 0€3/1eTbHUKOB €My MPUACTCS BRIYYUTH?

3ananue 11. He3nailka yuuT aHrIMWCKUM sI3bIK. B mepBbIid J€Hb OH BBIYYMWJ JIBa
CJIOBa, a KaXBIN MOCICAYIOMNN IEHb COOPAJICS BRIYYHBAThH HA JIBA CJIOBA OOJIBIIE, YEM
B IIPEBIAYILUN.

HaiimuTe u BbIBEOAMTE B BHJAE TAOJHLBI, HA KOTOpbIA neHb Hesnaiika Beryuut 100
cnoB, 200, 300, 400 u 1. 1. o 1000? B anrnuiickom si3bike 0K0JI0 50 ThIC. CIOB, a CPOK
*u3Hu Hesnaek mpumepno 30 net. Yceneer nu 10 cBoer koHUMHBI He3Halika BBIYYUTH
aHrMHickui a3bIK? Ecnu Her, TO ckonbko HesHaeumx >KM3HEH ITOHAIOOMTCS, YTOOBI
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BBIYUUTb aHTJIMUCKUH S3bIK?

3amanue 12. CnoprcMeH Haudaldl TPEHUPOBKH, MpoOexxaB N kM. ExenHeBHO oH
YBEIMUMBAET IJUHY npoderaemoro myTa Ha 20%.

Haiitn, k Mcxomy Kakoro AHsS CHOPTCMEH MPOOEKUT MapadOHCKYIO JUCTAHIUIO.
BriBecTr TaONHIly JUIMH €KE€JHEBHO MPOUJEHHOTO MYTH.

3amanue 13. CopTcMeH Havall TPEHUPOBKH, MpoOexaB N kM. ExenHeBHO OH
yBeIM4MBa JIMHY rpobderaemoro nyt Ha 10%. Ilycth ero cpeansisi ckopocth V km./u.

HaiitTn, CKOJIBKO BpEMEHU €XEIHEBHO 3aHUMAET TPEHHUPOBKA, €CIM BpEMs HE
JOJKHO TpeBbICUTh 4 yacoB. HaiiTu, kakoe paccTositHue OyaeT mpoOeraTb CIOPTCMEH.
BriBecTr TabnuIly exXeaHEBHO MPONHICHHOTO PACCTOSHUS.

3ampanue 14. Crapyiika pemunia KynouTh TEIEBU30p, Koraa BHYK nojapuin et 1000
py6. Ona monoxwmia ux B coepOank moa 8% romoBeix. ExxeMecsYHO Ha ATOT e CUET
crapymka BHOcUT 200 py6. Camblil nemeBbii TeneBu3op cTout K pyo.

Uepe3 ckoiibko MecsieB crapymka nocmMorput kuHo Ha CTC? Beiuucnute u
BBIBECTU Ha IKPaH COCTOSHUE CUETA IOMECSYHO.

3ananue 15. U3BecTHO, yTO 3as1 OexuT B K pa3 ObicTpee, 4YeM MOJ3ET Yepernaxa.
OHu CTapTyIOT U3 MMyHKTa A B MyHKT b, pacCTOSTHUE MEXAY KOTOPbIMU N KM.

Brruucnuth, CKOJIBKO pa3 3asil cOeraeT Tyaa U 0OpaTHO, IOKa yepernaxa ao0epercs
110 TyHKTa Ha3HAYEHUS.

3aganue 16. B komuare N uenoBek, M kouiek u K myx. Bmecte y aHux 100 HOr u
jan. Bel4ucianTh, CKOJIBKO B KOMHATE JIFOAEH, CKOJIBKO KOIIEK, U CKOJIBKO MyX?

3anmanue 17. MaMa u 1o4ka UAyT HaBCTpedy APYT APYTY CO CKOPOCThIO V; KM./4ac.
Paccrosinue mexnay Humu S kM. B MOMEHT Havana OBMKEHHS MX coOaudka, KOTopas
Obula y MaMbl, BUJIUT JI0UYKY U Ha4WHAeT OeraTb OT OJHOW K JPYrod co CKOPOCThIO V)
KM./4ac., Ooibliei, ueM V.

Haiitn, xakoe pacctosHue mnpoOexkana cobaka, Mpexae 4YeM Mama C JOYKOH
BCTPETUINCH. BBIYUCINTE YHCI0 MTPOOETOB COOAKK OT MaMbl K JIOUKE.

3amanue 18. Yautka mon3eT BBEpX MO JEPEeBY C HAaYallbHOM CKOPOCThIO V M./cek.
[Tpu 3TOM OHa ycTaer, U €e CKOPOCTh JIBHXKEHMSI MaJaeT MO MPSIMOJIMHEWHOMY 3aKOHY
Ha 0,V 3a KaXXIIpIN Jac.

Boluncnuth ¥ BbIBECTH B TaONMIy, Ha KaKyl BBICOTY YJUTKa MOJHUMAETCA B
TE€UEHHE KaXJO0ro 4yaca. Y3HaTh, 4UepPe3 CKOJIbKO YACOB OHA CMEPTEIbHO yCTAHET.

3amanue 19. B crane K xopoB u k xo3. KopoBa maer mpumepHo 25 1. MoOJIOKa B
CYTKH, KO3a IPUMEPHO 2,5 I1.

HaiiTn, CKOJIBKO MOJIOKA IIPUHOCHUT €XEAHEBHO CTaZ0, B KOTOPOM YHUCIO KOPOB U
KO3 MOJKET OBITh OT JBYX JI0 JI€CSATH.

3ananue 20. 3as1; Oexutr B K pa3 ObicTpee, YeM TOJ3ET dYepernaxa, CKOPOCTh
KoTopoil paBHa V. OHHM CTapTylOT U3 NyHKTa A B MOYHKT b, pacCTOSHHE MEXIY
KOTOPBIMU N KM.

CoctaBbpTe TaONMUIy MepeMeEIIeHUs OOBEKTOB, €CIU CTAapTOBBI MOMEHT BpEMEHU
paBeH 0, a unrepBas Bpemenu 0,5 yaca. B Tabnuile ydyectb, UTO KOrja 3asil] 3aKOHYMII
JBIKEHUE, Yeperiaxa ele moiser.

3aganue 21. OnHoKIIeTOYHAsA aMeba KaXK/Ible TPU Yaca JIeTUTCS Ha 2 KICTKHU.

Bbluncnuth 1 BBIBECTH B BUJE TAOIMIIBI, CKOJIBKO KIJIETOK OyAeT Yepe3 KaxKble TpU
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yaca B TEUEHHE JIBYX CYTOK.

3ananue 22. CocTaBUTh TAOJIMIy CTOMMOCTH Mopiuil ToBapa Becom ot 100 rp. 1o 1
kr. ¢ marom 100 rp.,, u ot 1 kr go 10-tu kr. ¢ marom 500 rp. Llena BBoAUTCA C
KJIABUATYPBHI.

3amganue 23. @abpuka Mo MPOU3BOJACTBY TAlOUYEK €XKEroJIHO YBEIUYMBAECT 00BEM
npojgax Ha 5 mporeHToB. CeOeCcTOMMOCTh MPOAYKIMH MPU 3TOM YMEHbIaeTcsd Ha 1
npoleHT. B TekymeM romy o0bem mpogax coctaBuil N Thic. py0., a ceOecTOMMOCTh
napsl Tanouek C pyo.

Bbluucnuth v BBIBECTH Ha 3KpaH TaOIMILy YBETUYEHHUS 00beMa MPOJIaX U CHUKEHUS
cebecronmocTy Ha Omkaimue K ner.

3ananue 24. YyeHUK MacTepa HaUMHACT C U3TOTOBJICHUS B JCHb OJIHON TaOypeTKH.
CoBepIICHCTBYSICh, OH KaXK/IbIi JICHh M3TOTABIMBAET HA OJHY TaOypeTKy OoJibllie, 4YeM B
npeasiaynmi 1eHb. boneie, yem 20 TaOypeTok B IEHb U3rOTOBUTH HEJB3SI.

Haiit, Ha KOTOpBIM [OE€Hb YYEHUK JOCTUIHET BEPIIMH MAacTEPCTBA, U CKOJIBKO
TaOypeToK OH CMacTepHT 3a Bce BpeMs oOyueHusi? Jlyis yOenuTenbHOCTH BBIBECTH Ha
9KpaH TabJUIly €KeTHEBHOW MPOU3BOAUTEILHOCTH.

3ananue 25. TatesaHa JlapuHa, ynTas ouepeHON (paHIly3CKU POMaH, MojacUMTaIa
CyMMY HOMEPOB MPOYUTAHHBIX CTpaHull. O003HAYNM 3Ty cymmy uepes3 Q.

OnpenenuTs HOMEp MOCIEAHEN POYNTAHHON CTPAHUIIBL. YUECTh, UTO FOHAs JIEBULA
MOKET OBITh HE B JIaJlaX ¢ apu(METUKOM.

3amanue 26. [l nponasmuiel Hecuntalikunoit pazpaboTaiite mporpaMmy, KoTopas
M0 CTOMMOCTHU | KI HEKOTOPOTO MPOAYKTa BblaaeT Tabnuity croumoctu 50, 100, 150,...,
1000, 2000, 3000,..., 10000 r 3TOTO MPOIYKTA.

3ananue 27. CnopTcMeH OeXHT 1o Kpyry jummHoi 400 MeTpoB, a TpeHEp U3MEpPSET
CPEIHIOI0 CKOPOCTh JIBM)KEHHUS Ha KakJoM Kpyre. CKOpOCTh He IepBoM Kpyre Obuia V'
KM./dac, HO Ha KaKJIOM Kpyre oHa maaaet Ha 10%.

Ecnu cnoprcmen mpoGexxutr N KpyroB, TO Kakasi CKOPOCTb OyAeT Ha IMOCIETHEM
Kpyre? BBIYUCINTD U BBIBECTH Ha PKpPaH TaOJIUIly CKOPOCTEH HA KaXKJIOM Kpyre MmyTH.

3ananue 28. CnopTcMeH 0exXHT 1o Kpyry JinHod 400 MeTpoB, a TpeHEp U3MEPSIET
CPEIHIOI0 CKOpPOCTh JIBM)KEHHUS Ha KaxJIoM Kpyre. HauwanbHas ckopocTh Oblia V)
KM./4ac, HO Ha KaXJ0M KpyTe oHa majaaet Ha 10%.

VY3HaTh, HA KAKOM KpPyre HYKHO 3aKOHYHUThH JBH)KEHHUE, €CIIU CKOPOCTh HE JOJKHA
ynactb Huxke V, km./dac? BBIMMCINUTHL M BBIBECTM HA 3KpaH TaOJMIy CKOpPOCTEeH Ha
KQKJIOM MIPOMJAEHHOM KpyTre MyTH.

3ananue 29. boraTeiii AsAs8 mojapuil IUIEMSHHUKY Ha TSTHICTHHM toOUNed OuH
noJuiap. Majabuuk OTHEC X B OaHK U IMOJOXKIIT Ha cueT o 8 % romaoBwix. Kaxkaplid rox
Ha JIEHb POXKACHUS /51 JapUT MaJbYUKY CTOJIBKO JIOJUIAPOB, CKOJIBKO JIET MAJIBUUKY .

Boraucnuth, CKOJBKO HaOEKHUT K COBEpIICHHONCTHIO Maburka (18 yer). BeiBecTn
COCTOSIHHE CUETa €XKETr0HO C yY€TOM IOCJIEIHErO BKIA/IA.

3ananue 30. boraTelii As1/151 Toapuil IVIEMSIHHUKY Ha poxaeHue | gommap. Kaxnapii
JI€Hb POXKACHUS CyMMa MOJapKa yIBauBaeTCs.

Bbluucnurh, CKOJIbKO HAOEKUT K COBEPIICHHOJETUIO Malbuuka (18 set). BeiBecTn
COCTOSIHUE CYETa €XKETr0IHO.

3amanue 31. Kapamens ctout K py06., Mapmenan M py0., mokomnan S pyo. 3a Kr.
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Bbluucnuth M BBIBECTH Ha HKpaH TaONMIly CTOMMOCTH KaXXZIOrO BUAA CIAI0CTEH
BecoM 100 rp., 200 rp., ¥ T.a. 10 1 KI. BKIIOYUTEIBHO.

3ananue 32. CoctaBuTh TaOIUIy YMHOKEeHUS B Buje [TudaropoBoit Tabmubl.

3ananue 33. HaneuataTe TaOnauiy nepeBoja TeMIEpaTyphl U3 TpaaycoB MO LIKaje
Henwscus (C) B rpanychl no mkaine apenreiira (F) anst 3nadennit ot Cy 1o C, ¢ marom
1 rpanyc. (IlepeBon ocymectBasiercs mo Gopmyne F=1,8*C+32).

3ananue 34. JIBa mioBLa TPEHUPYIOTCS B OaceiiHe, IIrMHa JOPOXKU KOToporo S0 m.
[leppiii mIOBEl] HAUYMHAET TPEHUPOBKY CO CKOPOCThIO V) KM./4ac., BTOpOHl €O
cKopocTbio V, kM./yac. O0a HaYMHAIOT JABW)KEHHE OJHOBPEMEHHO C OJHOTO Kpas
6acceitna. CkopocTh mepBoro nagaet Ha 5% 3a yac, CKopocTh BToporo Ha 3%.

Berpersites v mnoBUBl B TOYKE Hadasla JIBWXKEHHSI, €CIIM BPEMsI TPEHHPOBKHU 17
Ecnu HeT, To kakoe BpeMsi UM NPUIETCS MJ1aBaTh, YTOObI BCTPETUTHCS B NEPBBIM pa3?

3ananue 35. Ha npuiaBke B oquH pan yiexaT N apOy30B. M3BeCTHO, UTO KaXKIbld
apOy3 Ha 100 rpaMMOB JieTue, 4eM cpeHee apuPpMETHIECKOE BECOB €T0 COCEIEH.

Haiiti Bec BTOporo apdy3a ¢ TOUHOCTBIO JI0 TpamMma, €CJH MepBblil apOy3 Becut A
KWJIOTPAaMMOB, a OCIEAHUN B KUI0rpaMMoB.
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Tema 6. [IpakTH4eckoe UCMOJIb30BaHUE MeXaHu3Ma pyHkuun C++

[TpuHIUTIBI MOTYJIBHOTO MPOTPAMMHUPOBAHUS TPEOYIOT HCIONB30BaHUS (DYHKITUI
JUIsL pellieHus 00 3aJauyu, alrOpuTM KOTOPOH MOXKET OBIThb ONMHMCAH aOCTPAKTHO.
YToOBI MPaBUILHO MCIOIB30BaTh (PYHKITUH, HEOOXOIUMO YETKO MPEICTaBIIATh:

1. Yro takoe pyHKIUSI.

2. Kak HanucaTh COOCTBEHHYIO (DYHKIIUIO.

3. Kak o6paruthcs kK GyHKIIUH.

4. Kak nmpaBuibHO nepeaaTh JaHHbIe B QYHKIIMIO U KaK BEPHYTh UX.

Yro Takoe dhyHKIUS

OyHKIUSA — 3TO aO0CTPAKTHBIA AJITOPUTM PEHICHUST HEKOTOPOW CaMOCTOSTEIbHOMN
3anaun. GakTudecku, GYHKIMS SIBISETCS OJTHUM U3 KOHCTPYUPYEMBIX THIIOB JIAHHBIX

e HWMEET UM,

e HWMEET THII;

e MOXET HMETh TapameTpbl (apryMeHThl (YHKIIMH), KOTOpPHIE 00ECIeYnBaIOT

CBs13b )YHKIIUU C BHEIITHUM OKPY>KCHUEM;
e HMEET TeNOo, B KOTOPOM pa3paboTaH alrOpUTM peliaeMou 3a1auu.
Onucanue QyHKIIUU

B C++ Bce (pyHKIIMM ONMUCHIBAIOTCS HA OJIHOM YPOBHE, BIIO)KCHHUU HE OIYCKAeTCsl.

CuHTaKCcHUC ONUCaHus PYyHKIUU:
THUIl_BO3BpAla€MOro 3HayeHUs uMsi_(yHKIHUU (TUI_TapaMeTpOB UMEHA TapameTpOB)
{
OMKCaHUS JIOKAJIbHBIX IEPEMEHHBIX;
OINKMCAHKE AJITOPUTMA;
return  Bo3Bpaiaemoe 3HaueHue; //OTCyTCTBYeT, eciau GyHKIus void.

}

[lepBast cTpoka omucaHusl Ha3bIBaeTcsl 3arojoBKoM ¢yHKIUH. Vcnons3yercs nmns
00BsBICHUS PYHKIMU B TEJIE IPOrPAMMBI, COACPKHUT BCE €€ GHeuHUe XapaKTEPUCTHKY.

1. Tun ¢dyHKIMH. DTO TUI BO3BpAIIAEMOro 3HaueHUs win void juist GyHKIUN, HE
BO3BpalllalomuX 3HaueHus. Eciau Tun GyHKIUM OmyleH, TO MO YMOJYaHHWIO THII int.
Omnepatop return B Tene (QyHKUIHUU COACPKHUT BBIPAXKEHHE, THUIl KOTOPOTO COBMAAAET C
tunoM pyukuuu. s pyHkiuii void 3TOT onepatop OTCYTCTBYET WM IyCcTOH (return;).

2. HWwms QyHkmmuu. 310 UMS main JUid TIaBHOM (QYHKUIMU MPOrpaMMbl, WU JH000E,
HE COBITAJIAIOIIEE C KIIOYEBBIMU CJIOBAMU U UMEHAMH JIPYTHUX 00BEKTOB MPOTPAMMBI.

3. ®opmanpHbIC TapaMeTphl GYHKINU. ITO MEPEUNCIICHHBIE Yepe3 3aMsITyI0 HMEeHa
apryMeHTOB (PyHKIIMU BMECTE C UX THIAMH, UJIK Void, eclii mapaMeTpoB HET.

Teno pyHKIMM COAEPIKUT:

1) onucaHus TOKAIBHBIX IEPEMEHHBIX, IEHCTBYIOIIMX TOJIBKO B T€JIE (PYHKIINH;

2) omnrcaHue alropuT™Ma (PyHKIIUH;

3) BO3BpaT B TOUKY BbI30Ba OCPEJICTBOM OIleparopa return.

@dopmanibHble TapaMeTpbl (PYHKLUMH, 3TO €€ BHEIIHUE JaHHble. OJTO Ha3BaHUE
NOYEPKUBAET, YTO JAHHbIE ONMHUCAHUS (POPMANIBbHBI, TO €CTh HE YYAaCTBYIOT B peajbHbIX
JEHCTBHSIX, a TOJIBKO OMHCHIBAIOT B3aMMOCBA3h JaHHBIX B Tene ¢yHkiuu. KomamuecTBo
(dopManbHBIX MapaMeTPOB (PYHKIIMH U UX TUIIBI MOTYT OBITH JTFOOBIMHU.
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Oo6paimenue ¥ QyHKIMN

[lon oOpamenueM K (QYHKIMHM TMOHHUMAeTCS pEaJbHOE BBIMOJIHEHHE aJIrOpuTMa
GyHKIUA, KaKIbIH pa3 ¢ pa3IuYHBIMUA BXOJIHBIMH JTAHHBIMU. BBITTONHICTCS U3 MH000H
Ipyroi (GyHKIUU MPOrpaMMBbl C MCTIOIB30BAaHHEM MEXaHHW3Ma BBI30Ba (DYHKIIMH 4yepes3
onepauuio oopamenus. Onepanust oOpamieHus K GyHKIHUHA 3aBUCUT OT TUINA (QYyHKLHUH,
¥ MOXET UMETh JBE ()OPMBI.

1. Ecnmu pyHKIms Bo3BpaIiaeT 3Ha4eHUe, TO UM SBJISETCS OJTHO 3HaueHHe 0a30BOTO
TUTNIA WU yKa3aredb. OHO MOXET OBITh MCIOJH30BAHO B BBIPAKCHHUSX HIIM TICUATH B
BUJIC OOpalieHust K QYHKIIMH, KOTOPOE UMEET Ha3BaHUE «OMEPATOP-BEIPAKEHUECH:

nepeMeHHast = uMsa_(pyHKIuH (pakTUIecKue napameTpbl);

printf ("dopmarHas_ctpoka ", umsa_¢dyHkuu (pakTUdecKkue mapameTpsl));

Hampumep, npu oOparniennn Kk 6M06IM0TedHON HYHKIIMH Sin:

y = sin(x); // 3HaueHue PyHKIIMH BBIYUCICHO U MIPUCBOCHO Y.
printf ("%6.2f", sin(x)); // 3navueHne PyHKIIUN HArleYaTaHo.
sin(x); // 3HaueHue PyHKIIMHU BBIYUCIECHO, HO

// 9TO IPOUCXOJUT C BHIYUCIICHHBIM 3HAaUCHUEM?

2. Ecnu ¢yHkums He Bo3BpamiaeT 3HaueHus (pyHKuusa tuna void), To oOpaieHue K
HEll BBITJSIAUT Kak OOBIYHBIN OmepaTop MporpamMMbl, U MMEET Ha3BaHHE «OIepaTop-
GyHKITUSD

uMs_pyHkumn (pakTUdecKre nmapaMmeTphl);

Hanpumep, npu obpamennu k 6nbamnoreunon pyHkuuu printf:

printf ("%d,%d", a, b);

[Ipu oOpamenun k QyHKIUM el mepemaroTcss (aKTHUECKHE IMapaMeTphl. IJTO
BBIPAKEHUSI, UMEIOIINE peajbHble 3HAYCHHS HAa MOMEHT oOpaiieHus K (QyHKIUH, C
KOTOpPBIMU (YHKIIHS OTpabaThIBaE€T OUe€pPEIHOM BBI30OB.

dopManpHbIe B (haKTHUIECKHE TapaMeTpbl QYHKIHH

Tun mapameTpoB, WX KOJIWYECTBO M MOPSAOK CIEAOBAHUS HA3bIBAIOTCSI COBMECTHO
«cWTHaTypa TmapamMeTpoB». B omucannn QyHKIMM W B OOpalleHWH CHUTHATYPBI
nmapaMeTpoB JOJKHBI CTPOTO COBIAngaTh, TO €CTh, (GopManbHBIE U (PaKTUUYECKHE
mapaMeTphbl JOJKHBI COOTBETCTBOBATH JPYT JAPYTY MO KOJWYECTBY, THUIY M TIOPSIKY
cnenoBanus. [lpu HecoBmajeHWM THMOB (OpPMaIbHBIX MapaMeTPOB B ONMUCAHUU U
dakTuyeckux B oOpameHnu, C-++ BBIMONHIET aBTOMAaTHYECKOE MPHUBEICHHE THUIIOB
(bakTHUECKHUX MapaMeTpoB K TUIY (POpMaIbHBIX TAPaAMETPOB.

dopManpHble MapaMeTphl (PYHKIMU, 3TO MMEHA NEPEeMEHHBIX C YKa3aHHEeM HUX
TUoB. MakTUYeCKne mapameTphl, 3TO BBIPAKEHUS, TO €CTh KOHCTAHTHI, TIEPEMEHHbBIC
VI BBIPAKCHUS.

B C++ cymiecTBy10T ABa crioco0a nepeiayu napameTpoB B (PyHKITHIO.

1. ITo 3nauenuto. [Ipu 3TOM coznmaercs JokaibHas KOmus (HakTUIECKOro rmapamerpa
B Tese (PYHKIMHU, CIEeI0BATEIBbHO, (PaKTUUECKIE 3HAUCHUS TApaAMETPOB MIPHU OOpaIICHUH
HE MOTYT OBITh H3MEHEHBI. Tak MOXXHO 3allUTUTh BXOJHBIC JaHHBIE OT WX
HEXEJIATeIIbHOTO U3MEHEHUS (DYHKITHEH.

2. Tlo cceinke. MI3MeHeHue MexaHU3Ma Iepeayu JaHHOTO B QYyHKIHMIO (popMasibHO
BBITJISIMT J00aBICHUEM 3HaKa & K MMEHU (OpMaTbHOTO TapaMeTpa:

uMs_(yHKUIMH (TUIL_TapaMmeTpa & UMs_apaMmeTpa)
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[Tpu sTOoM (yHKIMS M BBI3BIBAIONIas MporpamMma paboTaroT ¢ aapecoM oOBbEKTa B
naMsTH, CJIEOBATEIbHO, (PYHKIIMS MOKET MU3MEHHUTh 3HadeHue mapametpa. IIpu stom
(aKkTUYECKUM TMapamMeTpoM, COOTBETCTBYIOIIUM (OpMaTbHOMY MapameTpy — CCBUIKE,
MOKET OBITh TOJBKO UMSI IEPEMEHHOMU (JIEBOCTOPOHHEE BhIPAXKECHUE).

IIpumep Nel. @yHKIMA ¢ OIHUM NTapaMETPOM, BO3Bpalaromas 3HayeHne. OyHknus
UMeeT TUIl, UMs, oAuH mnapametp. lIpuBegem npumep onucanusi QyHKUUH, KOTOpas
BBIYKCIIECT 3HAUEHHE HEKOTOPOU (DYHKIIMHU B YKa3aHHOW TOUYKE, HAPUMED, ) = X~.

float sqr (float x) /l Ums pyHKIIMM SqT .
{

return x*x; // OnHO BO3BpalllaeMoOe 3HAYCHHE.
}

[Tpu obOpamennn K GYHKIIUN HCIONB3YETCS ONepaTop-BbipaxkeHne. DaKTUIECKUM
apaMeTpoOM MOKET OBITh KOHCTAHTa, IIEPEMEHHAs! HITH BBIPAKCHHE.
#include <stdio.h>
void main (void)

{

float a=2,b;
b = sqr (a); // DaKTHYECKUi apaMeTp — MepeMeHHasl.
printf ("\n%ft", b);
b =sqr (3.5); /| dakTUYeCKuil mapaMeTp — KOHCTAHTA.
printf ("\n%ft", b);
b=(atl.1); // DaKTUYECKUI TapaMeTp — BhIPAXKEHUE.

printf ("\n%ft", b);
// 3anuck oOpareHus: COKpaIiaeTcs, eCju OHO UCTIONIb3YeTCs B (PYHKIIMU BBIBOA.
printf ("\n%f", sqr (b);
printf ("\n%ft", sqr (3.5);
printf ("\n%f", sqr (a+b*5.);
} // End of main

IIpuMmep Ne2. @DyHKIMSA CO MHOTMMHM IIapaMeTpaMH, BO3BpALlAOLIAsl 3HAYCHHE.
OyHKIMA UMEeT THI, UMs, HECKOJIbKO mapameTpoB. [IpuBeaem mnpumep omucaHus
GyHKIIMHM, KOTOpass HaXOAWT cpenHee apudmernyeckoe Tpex umcen. MUms ynkuun
Avg. Tun pyukuuu u ee napamerpos float.
float Avg (float a, float b, float ¢)

{
float S; // JlokanbHas nepeMeHHasl.
S=(@+b+c)/3,;
return S; // Tun coBnagaeT ¢ TUIOM (DYHKIIHH.
b

MO0>XHO IPUBECTU TPUMEP MPOCTON 3AMUCH TOU Ke PYyHKIHUU.
float Avg (float a, float b, float ¢)

{
}

return (a+b+c¢)/3.; // Tun coBnagaeT ¢ TUIOM (PYHKIIUH.
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[Ipu oOpamenny K (QyHKIIMH HCIOJIB3YETCS OIepaTop-BbipakeHne. DaKTHIESCKIM
napamMeTpoM MOXKET ObITh KOHCTaHTa, IEPEMEHHAs UITH BhIPAKEHUE.
#include <stdio.h>
void main (void)
{
// daKkTHYeCKUE apaMeTphl — IepeMeHHbIe. Pe3ybTaT mprucBOCH MEPEMEHHOH .
float x1 =2.5,x2=7.,x3=3.5;
float y = Avg (x1, x2, x3);
// daKkTHYeCKUE mapaMeTpbl — KOHCTAHThI. Pe3ybTaT MpucBOeH NepeMEeHHOM Y.
y=Avg(2.,4.,7);
printf ("x1=%f, x2=%f, x3=%f y= %f\n" ,2., 4. .7.,y);
// dakTUYeCcKue mapaMeTpbl — BhIpaKeHUs. Pe3ybTar BBIBOJAUTCS Ha NEYaTh.
printf ("x1=%f, x2=%f, x3=%f y= %f\n" , x1, x2, X3, y);
}+ // End of main
Ipumep Ne3. dyukius, BoO3Bpaliaromas 3HaueHHE. ANTOpUTM (DYHKIIUM MOXKET
OBITH JTOCTATOYHO CNOXHBIN. [IpuBeneM npumep omnucanusi GyHKIMH, BBIYUCIISIONIEH
CyMMY 7 YHCEJI HaTypajbHOTO psija.
int Sum (int n)

{
int S=0; // TlepeMeHHast )Isl HAKOTIJICHUS 3HAYCHUST CyMMBI.
int 1 // Yrpapisitoias nepeMeHHas Jijis IIUKJIa CYMMUPOBAHUS.
for (1= 1; i<=n; i++)
S +=1;
return S;
b

B sToM npumepe jokanbHas epeMeHHas S HeoOxXoauMa i HAKOTUICHUSI CYMMBI, a
nepeMeHHasi 1 He HeoOXxouma. 3Hasi, UTO TapameTp, MepeaaBacMblii 0 3HAYCHHIO, HE
OyneTr u3MeHeH (yHKIHEH, ero MOKHO HCIIOJIb30BaTh Kak pabouylo MEePEMEHHYIO IS
ynpasienus mukiaoM. [1o 3aBepiienun paboTel PyHKINU HaKTHUECKHUI TapaMeTp UMeeT
TO K€ 3HAUYCHHE, YTO U JI0 OOpaIlCHUS.
int Sum (int n)

{
for(intS=0;n>0;n—-) // TIpu n = = 0 UK OyIeT 3aBEpIIICH.
S +=n;
return S;

} // OyHKIMS HE U3MEHUT 3HAYEHUS N.
OO6pamnienue Kk GyHKINU OCOOEHHOCTEN HE UMEET.
#include <stdio.h>
void main (void)
{
int Cou;
printf ("\n Beeaure uncno cnaraempix\n ");
scanf ("%d", &Cou);
printf ("Cymma=%d", Sum(Cou));
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} // End of main

Nmst mo00ro JOKaIbHOTO JaHHOTO HE JOJDKHO COBIAAATh ¢ UMeHeM (QyHKIuu. Bor
IpUMEp PacIpOCTPAHESHHOW OIIMOKH, KOTJa WMs (DYHKIIMM COBIAJIaeT ¢ MMCHEM ¢
JIOKAJIHHOTO TAaHHOTO. Pe3ynpTaT B 3TOM ciiydae HEMpeACKa3yeM.
int Sum (int n)

{
int Sum = 0;
int 1
for 1= 1;1<=n; 1++)
Sum +=1;
return Sum;
h

IIpumep Ne4. OyHKIMs, HE BO3BpAILLlalONIas 3HAYEHUS, U HE UMEIOIIas TapaMeTPOB.
[TpuBenem npumep onucaHus (PyHKIMH, KOTOpas BBIBOAMT Ha 3KpaH 50 cHMBOJIOB
«3Be310ukay. mst pynkuuu print. Cnucok (popManabHbIX MapamMeTpoB mycT. DyHKIuS,
HE BO3BpalaIoas 3HA4CHUs, HE UMEET B CBOEM TeJle olepaTopa return.

#include <stdio.h>

void print (void) /I dyHk1us Tina void, He Bo3BpaIaeT 3HaAUCHHUS.
{
int 1 // BHyTpeHHss pabouasi mepeMeHHasl.

for (1= 1;1 <= 50; 1++)
printf ("%c", '*");  // BeiBoa cuMBOJIa «3BE310YKaY.
printf ("\n");

[Ipu oOpamienun Kk (QYHKIMK HUCTONB3yeTcsl omneparop-PpyHkiusa. DakTudeckue
napaMmeTpbl He MepearoTcs, OJHAKO CKOOKH MOCe UMEHH (PYHKIIMU OMYyCKaTh HEIb3sl.
O6parmienue K GyHKIIMH BBITTOJIHICTCS JTBAXKIBI.
void main (void)

{
print (); // O6pamenue K print ().
printf (" \tIlpumep Bb130Ba QyHKIUN.\n");
print ();

b

BriBoa Ha 3kpaH OyJeT UMETh BU/I:
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[Tpumep BbI30Ba PYHKIIUU.
sk sk sk sfe s sk sk sfe sk sk sie sk sk sk sie sk s sk sk sk s sk sie sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk stk sk sk seoskeske sk skokosk

IMpumep NeS. Oynkiusa ¢ napamerpamu, He BO3Bpalnaromas 3HadeHus. [Ipusenem
npuMep onucaHusi GyHKIHUHU, KOTOpas BBHIBOAUT HA HKpPaH MPOU3BOJILHOE KOJIMYECTBO
CHMBOJIOB «3B€3104Ka». [[OCKOIBKY KOJIMYECTBO MPOU3BOJIBHO, €r0 3HAYEHHE MOXKET
OBITH OMpPENENICHO TOJHLKO Ha MOMEHT OOpaieHus K (YyHKIHH, 3HAYHUT, €T0 CICIyeT
caenatb nmapameTpoM ¢yHkimu. DyHKIMSA, HE BO3BpaIaloNias 3HaYCHUS, HE UMEET B
CBOEM TeJIe ornepaTopa return.
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void print (int count) // TleuaTh CTPOKH «*» muuHOMN count.

i |
int 1;
for (1= 1; 1 <= count; i++) // count — KOJIMYECTBO CUMBOJIOB B CTPOKE.
printf ("%c", '*'");
printf ("\n");
b

Ecnu 3amymarbest 0 TOM, MOYeMy K€ UMEHHO 3BE3[I0YKH HYXKHO Ie4aTraTb, MOKHO
BBIHECTH B CIIMCOK IMAapaMETPOB €I€ U BUJ BBIBOJMMOTO CHMBOJIA, TOTJA (PYHKIIHS
OyAeT UMeTh JIBa MapameTpa, 0 CMBICITY KOJTHYECTBO BHIBOJUMBIX CUMBOJIOB U UX BUJL.
Bropoii napamerp @pyHkiuu umeet tTun char.
void print (int count, char symbol) // TleyaTh CTPOKK CUMBOJIOB symbol

// navHBL count .

i |
nt 1;
for (1= 1; 1 <= count; i++) // count — KOJIMYECTBO CUMBOJIOB B CTPOKE.
printf ("%c", symbol);
printf ("\n");
b

[Tpu obOpamernn K GYHKIIUH OnepaTop-QyHKIMS MOXKET UCIOJIb30BaThCS B IUKIIE.
daxTrueckuii mapamerp oauH. Ha skpan Oyzer BeiBeZieHO 12 CTPOK, B MEPBOM CTPOKE
OJIMH CUMBOJI, B K&XK/I0H MOCJEIyIOIeH Ha OJIMH OOJIbIIIe.
void main (void)

{
int cou,;
clrser();
for (cou = 1; cou <= 12; cou++)
print (cou); // 3aech cou — KOIMYECTBO MPU OOpaIeHUH.
getch();

} // End of main

[Ipu oOpamenun K GyHKIUHU C IBYyMS MapameTpaMmu, MEPBBIM MapaMeTp O3Ha4yaeT
YHUCJIO BHIBOJUMBIX CUMBOJIOB, BTOPOU BUJ cuMBoJia. OnepaTop-QyHKIHS BEIBOJAUT MPU
nepBom oOparmiernn 80 cumBosioB tupe ('), mpu BTopom 25 cumBooB twitoc ('1'). [Ipu
nepBoM oOparieHnn (paKkTUIECKre mapaMeTpbl KOHCTAHTHI, IPU BTOPOM MTEPEMEHHBIE.
void main (void)

{

char ch;

ch = v_|_v;

nt cou =25;

clrser ();
print (80, '-"); // 80 cumBoJioB Tupe ().
print (cou, ch); // 25 cumBogoB miroc ('+').

getch();

}+ // End of main
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IIpumep Ne6. Jlormueckne Qynkuuu. Jlormueckne (QyHKIUM HCHONIB3YIOTCS BO
MHOTHX ClIy4asiX, KOrJa HYXKHO BBIIOJHUTh INPOBEPKY YCIOBHUA, KAK MPABUIO,
CJIOKHOTO, WJIM B aIrOpuTMax moucka. OCoOEHHOCThIO MX SBISETCS TO, YTO (PYHKIIMS
BO3BpAIAET OAHO 3HAYEHHUE JJOTMYECKOT0 THMA, KOToporo B C++ Het. Jlornueckuii Tun
3aMEHSETCS LEJOYMCICHHBIM, HHTEpPIpeTanus KOTOPOr0 COOTBETCTBYET IPUHIATOU
UJEOJIOTUHU: JIO)KHO TO, 4TO paBHO (), UCTUHHO TO, YTO OTIIMYHO OT 0 (HE 00sA3aTeILHO
3T0 1). DTO mNpaBUNIO HCHONB3YETCS MPU BBIUUCICHUM 3HAYEHUH JIOTMYECKHUX
BBIPAKEHU, a TaK)Ke MTPU MPOBEPKE YCIOBHI B oriepaTope if 1 B onepaTopax IUKJIa.

[Ipumepom noruyeckod (GYHKUUM C TPOCTHIM AJITOPUTMOM MOKET CIIYKHUTh
(GyHKUMS oOmpeAesieHus 4YeTHOCTH uyucna. DyHKuMs AO0HKHA BEpHYTh 3HAUCHUE
JIOTUYECKOTO BBIPAKEHUS «OCTATOK OT JECJIECHUS YUCia Ha Ba paBeH 0».
int Chet (int num) // OyHKIMS BO3BpaIllaeT JOTUUECKOE 3HAUCHHUE.

{

return num%?2 == 0; // OcTaTok OT JIeJICHUS Ha JIBa.

[Ipumepom sormyeckod (QYHKUMUA C JIOBOJIBHO CJOXKHBIM aJITOPUTMOM MOKET
CIIy’KUTb QJITOPUTM OIIPEIEIICHHUS], SBISECTCA YHMCIIO NMPOCTHIM WM HeT. Kak u3BecTHO,
HATypaJbHOE YHCIIO SIBISAETCS MPOCTBIM, €CIIM OHO HE MMEET JEIuTeNel, kpoMe 1 u
camoro ceb0ss. Ho mns Toro, uytoObl HaWTH, €CThb JEIMTEIN WM HET, HYXKHO
IIOCJIEIOBATENIBHO JECIUTh YUCIO HAa BCE YUCIA HATYPAIBHOIO pPsfa, KOTOPHIE MOIYT
OBITh €r0 IENUTENSIMHU, HAUYMHAS C JIBYX 10 3HAUYEHUS, PaBHOTO IIOJIOBUHE CAMOT'0 YHCJIA.
Kak ToJNbKO AenTens HalIeH, JalbHENIINE IPOBEPKU HE HUMEIOT CMBICIIA, TAK KaK YXkKe
U3BECTHO, YTO YHUCJIO HE SABJISETCA NPOCTBIM. ECIIM K€ BBIIIOJIHEHBI BCE BO3MOYKHBIC
IIPOBEPKH, U HA OJUH JEIUTEIb HE HAWJIEH, TO YUCIIO IIPOCTOE.

int Easy (int num) // OyHKIMS BO3BpaIlaeT JOTUUeCKOe 3HaUYCHUE.
int mod; // lenutenpb 4yucia, ynpasJstonas nepeMeHHasl.

// ' YripaBneHue 1o BO3MOKHBIM 3HAUYEHUSAM JISTUTENICH Yucia.
for (mod = 2; mod <= num/2; mod+-+)
if (num%mod == 0)
return 0; // TlpepbiBaHHE MMOMCKA, IETUTENb HAUICH.
return 1; // TIoncK 3aBepIleH O YIPABIICHHIO.

[Tpu oOpanieHH K GYHKIIUA UMEET CMBIC/ BBIIIOJHUTD IMPOBEPKY, YETHO YUCIIO MU
HET, TaK KaK JIF000e YETHOE YKCIIO HE SBJISETCS MPOCTHIM.
#include <stdio.h>
#include <conio.h>
void main (void)
{

int Number;
do

{

printf ("BBenute uncno\n");
scanf ("%d", &Number);
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if (! Chet (Number) && Easy (Number) )  // Ecnu uncio HedeTHOE U TIPOCTOE.
printf ("Yucno npoctoe\n");
else
printf ("Yucno e npocroe\n");
printf ("IIpogomkenue — mobas knasuima, Beixox — Esc\n');
}while (getch () !=27)
+ // End of main
Jloruka orepaTopa yCJIOBHsI 3BYYHUT Kak IepeBoI ¢ pycckoro Ha C++. OmHako, eciu
3Ta 3alliCh BBI3BIBACT TPYAHOCTH B IMOHUMAHUHU, HCIOJB3YWTE SIBHBIC IMPOBEPKU
COOTBETCTBHSI BO3BPAIA€MOr0 3HAYEHUS JIOTMYECKOW KOHCTaHTE: 1, 3TO «ucTUHA», 0,
3TO «JIOKBY.
if (Chet (Number) != 0) // Hucao HeYeTHO.
{
if (Easy (Number) == 1) // Hucno npocroe.
printf ("Ywucno nmpoctoe\n");
b
else
printf ("Ywucno ve npoctoe\n");

IIpumep Ne7. Heckoiibko CIIOB 0 pojiu omneparopa return U o0 CI0KHOCTH alirOpUTMA
¢dbynkuuu. OnepaTtop return OTHOCHTCS K OIllepaTopaM yIpaBiieHHs] mporpammoi. Ero
HA3HAYEHUE HE TOJIBKO OINPEACNIUTh U BEPHYTh BbIUHMCIEHHOE (QYyHKIIUEH 3HAaUCHHE, HO U
npepBarb paboTy anroputMa (QYHKIWHW, BBIIOJIHUB BBIXOJ W3 HEE MPaBUIbHBIM
oOpa3zoM. CHHTaKCHC return UMeeT JIBe POpPMBbI:

return Beipaxxenue;

return;

[TepBas ¢popma ucnonb3zyercs st GyHKIMM, BO3BPAIIAOIINX 3HAYCHHE, BTOpas JIJIs
bynkuuii thma void. B moboM cimydae omepaTop return TpepBET BBIMOJTHEHUE
anroput™Ma (PyHKIIMHU U MIEpEacT YIpaBiIeHHUE B TOUKY BbI30Ba.

Paccmotpum  mpumep GyHKIMHM, KOTOpash BO3BOJUT BEIIECTBEHHOE YHUCIO B
IEJOYUCIICHHYIO CTeneHb. Jlia naHHoM 3a1auu (PaKTUYECKH BO3MOKHBI TPH aJlTOPUTMA,
TPU BETBU, BBHIOOP OJHOM W3 KOTOPBIX 3aBUCUT OT BXOJHBIX JaHHBIX. Jls
MOJIOKUTEIIBHOW CTENEHU BBIYUCISIETCS MPOCTOE MPOU3BEACHUE /1 COMHOXKUTENEH, IS
OTpUIIATEIILHON 3HAYeHHE paBHO ApoOu 1/(mpousBeneHUE n COMHOXKHUTENEH), a s
HYJIEBOW CTENEHU 3HAUYEHUE BCETa paBHO l. Pemenne HaunHaeTcs ¢ aHanm3a BXOIHBIX
JAHHBIX, U B 3aBUCUMOCTH OT CTEIIEHU Cpa3y PacXOoJUTCS Ha TPU HE3aBUCUMBIC BETKH,
KaXJ1ast U3 KOTOPBIX 3aKaHYUBAETCS CBOMM BBIXOJIOM CO CBOMMH JIAHHBIMH.

// B anroput™Me 3Toi (yHKIIUU TPU BapHaHTa BBIXO/A.

float pow_1 (float x, int n) /I OcuoBanme float, crenens int.
{
float S; // JlokanpHasi IEpeMeHHasl.
if(n>0) // TlonoxxutenbHasi CTETICHb.
{

for(S=1.0;n>0;n—-)
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S *=x;

return S; // Pemienne HaiimeHno mpu n>0.
i
else
if(n<0) // OTpuniatenbHasi CTETICHb.
{
for(S=1.0;n<0; n ++)
S *=x;
return 1./ S; // Pemenue Haiineno mpu n<o.
}
else
return 1.0; // Pemenue HaiineHo npu n = 0
printf ("Komy HyxHbI 3TH QyHKIMKA?"); // OnepaTop BHE BCEX BETBEM.

// OH HUKOTJa HE OY/IeT BBHIMOJHEH.

OTOT aJIrOPUTM HMHTEPECEH €Ile M TeM, YTO MEXaHM3M Iepeladd MapameTpoB I10
3HAYCHHIO 3AIUINACT BHEIIHUE JAaHHBIC OT M3MCEHEHUS MX (PYHKIUMEH. DTO MO3BOJISCT
HE BBOJUTH pabOUYyI0 TMEPEMEHHYIO IS OpraHM3alliu IHUKJIa B Tele (YHKIHH, a
UCIIOJIB30BaTh BXOJIHOE JaHHOE 7 B KadecTBe paboueil mepeMeHHOH. Ilpm BXome B
GYHKIHMIO el TIepelaHO BXOJTHOE 3HAYCHHWE #. B mpoliecce BBITIOJHEHHS ajiropuTMa
GyHKIUS W3MEHSET #, HO HE BHEIIHEE J/JaHHOE, a €ro JIOKaabHyr Komuto. Ilo
3aBepIICHUH PAOOTHI (YHKIIMM BHEIIHSAS TICPEMCHHAs 7 COXPAaHHT CBOC 3HAYCHHE,
KaKUM OHO OBLJIO 10 0OpaIieHusl.

#include <stdio.h>
void main (void)

{
nt n;
float X;

printf ("BBeauTe BenecTBEHHOE OCHOBAHKE U LIETYIO CTENeHb\n");

scanf ("%f%d", &x, &n);

printf ("\n\n\n/lanubIie u pemenne:%6.2f %4d %6.2f\n", X, n, pow_1 (x,n));
} // End of main

IIpumep Ne8. DyHKIUMsA, BO3BpalaONIas 3HAYCHUE YEPE3 CIHCOK IMapaMeTpPOB.
Hcnonp3oBaHue MeXaHW3Ma BO3BpallleHUs JaHHBIX Yepe3 MapaMmeTpbl HEeoOXOIuMO
Bcerna, korga (pyHKuMs JODKHAa BEpHYTh Oosiee OJHOTO 3HaueHus. Bo3Bpaiaemsbie
3HAYEHHUS JTOJKHBI IEPEABATHCS 110 CCHUIKE.

CuHTaKkCcHYecKd B 3arojioBke (YHKIMM K HMEHH Mapamerpa noOapusercs &,
HanpuMep int & Cou. TexHHYECKH paguKaIbHO H3MEHSETCS MEXaHU3M IMeperadyu
JaHHBIX, B 3TOM cllydae B Teso (pyHKUIMHU mepenaercs aapec oObekTa ¢ umeneM Cou,
KOTOPBIM BBIAEJICH Ui HErO B BbI3bIBAIOWIEH mporpamme. Minmoctpanuen oTandus
JBYX MEXaHU3MOB IepeJadyd JaHHbIX OyaeT npuMmep (QYyHKUWH, KOTOpas [IOJDKHA
NIEPEMEHUTh 3HAYEHUS JBYX [IEPEMEHHBIX.

// @ynkus Swapl ¢ mapameTpamMu Mo 3HaYCHHIO.
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void Swap] (int x, int y)

{
int tmp;

tmp = X;

X=Y,

y = tmp; // TlepeMeHHbIE IEPEMEHUINCH CBOUMU 3HAUCHUSMHU.
;

// @yHKuMs Swap2 ¢ mapameTpaMH IO CChUIKE.
void Swap?2 (int &x, int &y)
{

int tmp;
tmp = X;
X=Y;
y = tmp; // TlepeMeHHbIE TTEPEMEHIIIUCH CBOMMHU 3HAYEHUSIMHU.

Kak BuauMm, QYHKIIMH OJWHAKOBEI BO BCEM, KpOME MEXaHHM3Ma Tepenadu
napameTpoB. OOpaTuMcst K 3TUM (QYHKIHSAM OJAMHAKOBBIM 00pa3oM, MOJIYYUM pa3HbIN
pe3ynbTar.
void main (void)

{

int a=5, b=10;

printf ("beuto: a=%d b=%d\n", a, b);
Swapl (a, b);

printf ("Ilepenaya no 3Hauenuro: a=%d b=%d\n", a, b);
Swap?2 (a, b);

printf ("Ilepenaya no cceuike: a=%d b=%d\n", a, b);

} // End of main

BriBo Ha 3KpaH mokaxer, uto QyHkius Swapl paboTaer ¢ JIOKaTbHBIMU KOTHSIMU
JAHHBIX, @ Swap2 paboTaeT ¢ ajpecaMu JaHHBIX.

brino: a=2 b=10
[lepenaya no 3nauenuro: a=2 b=10
[Tepenada o cceimke:  a=10 b=2

Ipumep Ne9. Eme oauH npumep (yHKIMH, BO3BpAILAIONICH 3HAYEHUE Yepes
napaMmeTpbl, MOKaXeT, YyTo Takas (PyHKIMs He Bcerja Tuma void, a BO3BpallaeMoe
byHKIMEH 3HaUeHNE pacIIUpsET JOTHKY 3a/1a4u, 100aBsis GyHKIIUN HOBBIN CMBICIL.

[TycTh QpyHKIMSA HAXOOUT IUIOIIAb U IEPUMETP TPEYTrOJIbHUKA, 33JaHHOTO JJINHAMU
cTOpoH. Bo3BpamiaembIx 3HaueHUM JABa, IJIOLAAb M IMEPUMETP, CIIEJOBATEIBHO, UX
HY’KHO BO3BpallaTh yepe3 napamerpsl. OyHKIMA OyJeT BO3BpallaTh 3HaUCHHUE TUIIA Int,
CMBICI KOTOPOTO 3aKJIFOYaeTCsl B IPOBEPKE YCIOBUS CYLIECTBOBAHUS TPEYTOJIbHUKA.
Ecnu TpeyronbHUK cyliecTByeT, pyHKIMs BEpHET 1, eciiu He cyliecTByeT, BepHeT 0.

#include <stdio.h>
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#include <math.h>
int Triangle (float a, float b, float c, float & p, float &s)
{ // p M s — BHEIIIHAE JAHHBIC, MOTYT OBITh BXOJAHBIMH U BBIXOTHBIMH.

float pp; // TlonynepumeTp, JOKaJlbHasl IEPEMEHHa.
if(atb<=c|latc<=b||b+c<=a)
return 0; // TpeyroJbHUK HE CYIIEeCTBYET.
else
{
p=a+tb+g;
pp=p/2;

s = sqrt (pp*(pp — )*(pp — b)*(pp — ©));
return 1; // TpeyroibHUK CyIlIeCTBYET.
}
}

OOpaienne K (QyHKUMH HMeeT OCOOEHHOCTH. Bo-mepBhix, QyHKUHS mnpuodpesna
CTaTyC JIOTMYECKOH, 3HAUYMT, MPU OOpaIEHUU K HEH HEOOXOIMMO MpOaHAIU3UPOBATh
BO3BpAlllCHHBI pe3yJbTart. Bo-BTOpBIX, (aKkTUYECKUMU napaMeTpamu,
HOJICTABIISIEMBIMU HAa MECTO (OpMalbHBIX MAapaMETPOB — CCHUIOK, MPU OOpalIeHUU
MOTYT OBITh TOJIBKO a/IpECYEMBbIE BBIPAKEHUS, TO ECTh TOJIBKO HUMEHA IIEPEMEHHBIX.
void main (void)

{
float A, B, C; /! 1maHbI CTOPOH (pakTUUECKue.
float Perim, Square; // TlepumeTp ¥ TUIOMAIL (PaKTUUECKUE.

printf("BBenurte n1iauHbI CTOPOH TpeyroiabHuka\n');
scanf ("% 1% %", &A, &B, &C);
if (Triangle (A, B, C, Perim, Square)==1) // [IpoBepka ycioBus.
printf("Ilepumerp paBen %6.2f, miomanp paBaa %6.2f\n", Perim, Square);
else
printf("Tpeyronasuuk He cymecTByet\n");
} // End of main
Ommbxoit OyAeT MonbITKa OOpaIieHus:
Triangle (A, B, C, Perim+1, 6.)

Ipumep Nel0. @Dynkums, Bo3Bpamjaromas ykasaTenb. Takue  (QyHKUIUU
UCTIOJIB3YIOTCS, KOT/Ia THI BO3BPAIa€MOT0 JAHHOTO OTIMYEH OT 0a30BOTO THUIIA, WJIH
Korja GyHKIMS BO3BpAIlaeT HOBOE IMHAMUYECKOE 3HAUCHHE.

[IycTe mapameTpamu (PyHKLIMH SIBISIOTCS ABE LIEJTOYMCIEHHBIE IepeMeHHble. Ecnu
nepBbIA mapaMeTp OoJbllle BTOPOTO, HYKHO CO3AaTh HOBBIM OOBEKT U MPUCBOUTH EMY
3Ha4yeHue, paBHoe 1. B mpoTuBHOM ciyuyae GyHKIUS HE CO3/aeT OOBEKT, M JIOJKHA
BepHyTh mycTtoil azapec (NULL). BosBpamaemoe 3HaueHue, 3TO aJpec BHOBb
co3gaHHoro oomekra wiM nycto ykazarenb NULL. Tun (yHkuuum — ykaszarenp Ha
nenoe. Bo3ppariaemoe 3HaueHNE TOJKHO OBITH MPUCBOCHO YKa3aTelto, O0BSIBICHHOMY
B BBI3BIBAIOIIIEH TPOTpaAMME.

#include <stdio.h>
#include <conio.h>
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#include <math.h>
int * New obj (inta, intb) // Tun ¢pyHKIIMN yKa3aTeb.

{

int * Oby; // HoBbI 00BEKT OyAeT CO3/IaH WM HET B (PYHKITUH.
if (a>b)
{
Obj = new int; // Co3naercst HOBBIM OOBEKT.
*Oby = 1; // EMy ipricBauBaeTCs 3HaUCHHE.
return Obyj; // Bo3BpariaeTcs ero ajpec.
b
else
return NULL;
b

B BbBbIBaromieid mporpamme  OOBSBIEH  yKazaredab int ¥ ip, KOTOpOMY
IIPUCBAEBAETCS BO3BpaIlaeMOe 3HAYCHHE.
void main (void)

{
int pl, p2; // TlepeMeHHBIE.
int *1p; // Yka3zaTenb Ha HOBBIH OOBEKT.

printf ("BBenurte nBe nepemennbie\n");
scanf ("%d%d", &pl, &p2);
// Obpaienue K GyHKIIUHA 0OBIYHOE.
ip = New_obj (pl, p2);
if (ip '=NULL)
printf ("HoBslit 00bekT uMeeT aapec %p, 3nauenue %d\n", ip, *ip);
else
printf ("HoBbllf 00BEKT HE CO3/1aH, UCTIOJIH30BATH 1P HEIb3S,
ero 3Hauenue %s\n", ip);
} // End of main
B mepBoM BBIBOJIE Ha 3KpaH JJiA BBIBOJA ajpeca ip MCIOJIb30BaH CHElu(UKATOP
dbopmata %p, Bo BTOpoM i BeiBoAa koHcTaHThl NULL mcnons3oBan crienudukaTop
dbopmata %s. Cnenudukarop %S IMO3BOIUT YBHAETh TEKCTOBOE IIPEACTABICHUE
KoHcTaHThl. Eciu ucnons3oBarh cienudukarop %op, aapec Oyaet nmokazan kak 0000.

BapuaHTsl 3a1aHui

3aganue 1.

1. Onucath GyHKIUIO F(X), BBIYUCISIONIYIO 3HaYCHHE MEPUOJUYECKON (YHKIMH B
npousBoibHON Touke. [lepuon ¢pynkuuu 7' = 2. Ha unrepsane [—1, 0] ona coBnaaaer ¢
¢ynkmueit y = x+1, na uarepnaie (0, 1] coBnagaer ¢ pynkuueit y = —x+1. OOparurbces
K (pyHKIIMM Ha UHTEpBaJie X€ [ — 2, + 4] C HE MEHEE YeM JECAThIO TOUKAMHU.

2. Onucath KOHCOJbHYIO (YHKIMIO, KOTOpas BBIBOJUT HA YMCTBI 3KpPaH OKHO C
paMKOl M MO3UMLIMOHHUPYET Kypcop BHYTpU Hero. Pa3mep OKHa JOKEH OBbITh
JIOCTaTOYEH, 4YTOObI BBIBECTHM BCE pE3yJbTaThl, MOJIYYEHHbIE IpU OOpalleHUU K
dbyukiuu F(x). BeiBectu B 3T0 OKHO TaOnuIly 3HaUeHUH QyHKIUU F(X).
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3ananue 2.

1. Ommcartp morudeckyro QyHKIuIo Yes (X, y), KoTopas OnpeneauT, MPUHAJICKUAT TN
TOYKa C KOOpAWMHATAMHU (X, ¥) €AMHUYHOU OKPY>KHOCTHU, LIEHTP KOTOPOM COBHAAAET C
HavyaJioM KoopauHat. OOpaTUThCs C KOOPAMHATAMH TOYCK, JICKAIIMMH Ha Tlapadose y =
X mmsx e [2; +2], mar =0.5.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BHIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOW W TO3ULHMOHUPYET Kypcop BHYTpH Hero. Pa3mep OKHa JOJIKEeH ObITh
JIOCTaTO4YeH, 4YTOObI BBIBECTH pe3yJbTaThl BCcEX OOpalleHHl K MepBOd (YHKIIMH.
BriBecTr B 3TO OKHO TaOIMIly 3HAYCHHUH JIOTHICCKON (DYHKITUH.

3ananue 3.

1. Onucarp noruveckyto GyHKIUO Is letter (c), KOTOpas ONpPenenuT, SBISIETCS JU
HEKU TPOM3BOJIbHBIN CHMBOJ ¢ (mapameTp (QYHKIMU) OJHOW W3 CTPOYHBIX WIU
3ariaaBHbIX OyKB pycckoro andasuta. OOpaTuThes K GyHKIUU B IUATIOTE, MepeaaBas en
MOCUMBOJIBHO TE€KCT, BBOJIUMBIN C KIIABUATYPBHI.

2. Onucarb KOHCOJBHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT Ha DKpaH OKHO C PaMKOM,
MO3UIIMOHUPYET Kypcop MPUMEPHO MOCEpPEANHE 3TOr0 OKHA U YJAseT M300pakeHue
Kypcopa. Vcnons30Bath ee JJig OpraHu3aliy JUanora, 4ToObl Kaxablii HOBBIM CHMBOJI
BBOJWJICS Obl B YHUCTOM OKHE, MPHUMEPHO IOCEpPEANHE, a B CIEAYIOIIeH CTpOKe
BBIBOJIUJICSL PE3YJIbTAT.

3ananue 4.

1. Onucarp GyHKUHIO S(X, &), BBIUUCISAIONUIYI0 3HAUEHUE CYMMBI psiia B TOUKE X C
yKa3aHHOUM TOYHOCTHIO &, eclu (hopMyJsia CyMMBI:

O6patuthes ¢ koopauHatamu Touek x € [—0.5;+0.5], mar = 0.1.

2. Onmcath KOHCOJIbHYIO (PYHKITHIO, KOTOpasl BHIBOJUT HAa YUCTBHIA SKpaH OKHO C
paMKOM ¥ TO3UIMOHUPYET Kypcop BHYTpU Hero. Pasmep oOkHa JOMKEH OBITh
JIOCTAaTOYEH, YTOOBI BHIBECTH BCE PE3YJbTAThI, MOJYYECHHBIE TIPU OOpaIIeHUU K MEPBOI
¢dbyukiuu. BeiBeCTH B 3TO OKHO Tabnuily 3HaueHu QyHkiuu S(x, &).

3amaHue 5.

1. Onucarp nmoruueckyro ¢yHkuuto Is Tri (a, b, c¢), KoTOpas MO 3HAYECHUAM JIJIUH
TpeX OTPE3KOB a, b, ¢ OMpPENeTUuT, MOKHO JIU TIOCTPOUTH TPEYTOJbHUK C TaKUMU
ctopoHamu. OOpaTUTHCS B TUAJIOTE.

2. Onucarh KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT Ha DKpaH OKHO C PaMKOM,
MO3UIMOHUPYET Kypcop MPUMEPHO MOCEpPENHE 3TOr0 OKHA U YJalseT M300pakeHue
Kypcopa. Vcnons30Bath ee A OpraHu3alMK Juajiora, 4ToObl Ka)kaas HOBasl TPOMKa
3HAUYCHUI BBOJUJIACH OBl B YHUCTOM OKHE, NMPUMEPHO IOCEPENHUHE, a B CIEAyIoIen
CTPOKE BBIBOJIUJICA PE3YJIbTAT.

3ananue 6.

1. Omucarp GyHKIHIO Pi (€), BRIMUCISIONIYIO 3HAYSCHUE YnCIa 7T 110 hopMyJie:

. 2x4 4x6 6x8
2 3x3 5x5 7x7
C TIPOU3BOJIBHOW TOYHOCTHIO & 3HAUYCHHWE TOYHOCTH TepenaTh B (YHKIHUIO Kak
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aprymeHT. OOpatuThcs K (PYHKIIMU B IHKIJIE, BBIYHUCISAS 3HaUYeHUE ¢ TOYHOCTHIO 0.01,
0.001, 0.0001.

2. Onmcath KOHCOJIBHYIO (YHKIIUIO, KOTOpas BBIBOJUT Ha YUCTHIM 3KpaH OKHO C
paMKOMl ¥ TO3UIMOHUPYET Kypcop BHYTpU Hero. Pasmep OkHa [OJKEH OBIThH
JIOCTaTO4YEeH, YTOOBI BBIBECTH BCE TPHU PE3yibTaTa, MOJYYCHHBIC MEPBON (yHKIIHUCH.
BriBecTu B 3T0 OKHO TabiuIly 3HaueHU PyHkuuu Pi (g).

3amanue 7.

1. Onucarp ¢pyHKIMIO P(X), BEIYUCISAIONIYIO 3HaYE€HUE MOJIMHOMA B MPOU3BOJILHON

TOYKE X 110 hopMyJIe:

P(x)=1+x+x"+x° +x? +... ms 50 cnaraemsix.

Oo6parutbes k GyHKImn co 3HadeHusMu x € [—0.5;+0.5] ¢ marom 0.1.

2. Onucarb KOHCOJIbHYIO (YHKLHIO, KOTOpas BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOil M TO3WIMOHHPYET Kypcop BHYyTpu Hero. Pa3mep oOkHa JOKeH OBITh
JI0CTATOYEH, YTOOBI BHIBECTH BCE PE3yJIbTaThl, TIOJyUYeHHbIC TIpU 00paIleHnu K TepBOi
byHkIuu. BeIBECTH B 3TO OKHO TabyuIly 3HaueHU QpyHkuuu P (x).

3amanue 8.

1. Onucarpy ¢ynkuuto Min (x, y, z), KOTOpas BEpHET 3HAYECHUE HAMMEHBIIETO W3
TpeX CBOUX aprymMeHToB. OOpaTUThCS B AUAJIOTE.

2. Onucarb KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT Ha PKpaH OKHO C PaMKOM,
MO3ULMOHUPYET Kypcop MPUMEPHO MOCEPEAUHE 3TOr0 OKHA U YJalseT M300pa)keHue
Kypcopa. Vcnons30Bath ee AJi OpraHu3alMK [uajiora, 4ToObl Ka)xaas HOBas TPOMKa
3HAUYEHUN BBOJMJIACH Obl B YUCTOM OKHE, MPUMEPHO IMOCEpEe/MHEe, a B Cleaylolen
CTPOKE BBIBOJIUJICS PE3YJIbTAT.

3amanue 9.

1. Onucate dyHkIuio Square (a, b, ¢), KoTOpas HalIeT TJIOIMIAIb TPEYTOJIbHUKA 10
3HAYCHUSIM JIJIUH CTOPOH a, b, c. Eciiu TpeyroibHUK HE CYIIECTBYET, (PYHKIMS BEpHET
3HaueHue 0. OOpatutbes K (GYHKIMHA B IUKIE CO 3HAYCHHUSAMHU UMH cTOpoH (1,2,3),
(2,3,4), (3,4,5), (4,5,6), (5,6,7) m T.1. mo (10,11,12).

2. Onucarbh KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BHIBOJUT HA YUCTBHIM 3KpaH OKHO C
paMKOil M MO3MIMOHHUPYET Kypcop BHYTpU Hero. Pa3mep OKHa JOKEH OBbITh
JI0CTAaTOUYEH, YTOOBI BHIBECTH BCE PE3yJIbTaThl, TIOJyYEHHbIE IpU 00pallleHuu K MepBOi
¢dbynkuuu. BeiBecTu B 3T0 OKHO Tabnuily 3HaueHu GpyHkiuu Square (a, b, c).

3ananue 10.

1. Onucary pyskuuto Transform (n), KOTOpas Mpeodpa3yeT HATypaJIbHOE YUCIO 7,
TPUITHACHIBASH K HEMY IO €IMHUYKE B Hadasie U B KoHie. OOpatutbcst K QyHKIMH CO
3HaueHusIMu 23, 234, 2345.

2. OmnucaTh KOHCOJBHYIO (YHKIMIO, KOTOpas BBIBOJUT HA YHCTBIM 3KpPaH OKHO C
paMKOil ¥ TO3UIMOHUPYET Kypcop BHyTpu Hero. Pa3mep okHa J0mKeH OBITh
J0CTaTO4YEH, YTOOBI BBIBECTH BCE TPU pPE3yJbTaTa, IMOJYYEHHbIE NMPU OOpAIEHUH K
nepBoit ¢pyHKIMH. BriBecTr B 3TO OKHO Tabnuily 3HaueHuit GyHkuuu 1ransform (n).

3ananue 11.

1. Onucaty dyukuuio R(xI, yI, x2, y2), KOTOpas BBIYUCIAET PACCTOSHUE MEXIY
JIBYMsI TOUKaMHM Ha KOOpAWHATHOW miiockocTd. OOpatutbes K (GYHKIUH B AHAJIOTE,
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YTOOBI OMPEAETUTH PACCTOSHUS MEK/Iy Ha4yajaoM KOOPAMHAT U BEPIIMHAMU HEKOTOPOTO
KBaJIpaTa, 3aJJaHHOT0 KOOPJAMHATON BEPXHEIO JIEBOTO yria U IJIMHON CTOPOHBI.

2. Onmcath KOHCOJIbHYIO (YHKIIAIO, KOTOpas BBIBOJUT HAa YUCTHIM IKpaH OKHO C
paMKOM ¥ TO3UIMOHUPYET Kypcop BHYTpHM Hero. Pasmep OkHa JOMKEH OBITh
JIOCTaTOYCH, YTOOBI BBIBECTH PE3YJbTAThl, MOJYYEHHBIE TPH BCEX OOpAIICHHSIX K
nepBoit GyHKIUN. BrIBeCTH B 3TO OKHO BCE YETHIpE pe3yJibTaTa.

3amanue 12.

1. Onucate Qynkuuto Count (¥), KOTOpasi ONPEACIHUT, CKOJBKO TOYEK C
LEJIOYUCICHHBIMA KOOPJAMHATAMH TONAJal0T B KPyr paauyca R ¢ LIEHTPOM B Haudaje
KoopauHat. OOpaTUThCs B IUATIOTE.

2. Onucarb KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT HAa 3KpaH OKHO C PaMKOM,
NO3ULMOHUPYET KypcOp MPHUMEPHO MOCEPEAMHE 3TOr0 OKHA U YJaIseT U300pakeHue
Kypcopa. Mcnonb3oBath ee i OpraHu3aluy AUaliora, 4To0bl KaXa0€ HOBOE 3HAaUEHUE
paanyca BBOJAUIOCH Obl B YUCTOM OKHE, IPUMEPHO MOCEPEANHE, a B CIEAYIOIIEH CTpOKE
BBIBOJAMJICS PE3YJbTAT.

3amanue 13.

1. Onucarp noruyeckyro (QyHKIuo P(x), KoTopas OINpENENHT, SBISETCS JIU €€
apryMeHT X TpOCTbIM 4YHucioM. OOpatuThcsi K (QPYHKIUMU CO 3HAYEHUSMHU YUCET
HaTypaJbHOTO psija oT 7 10 99.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOW ¥ MO3ULIMOHUPYET Kypcop BHYyTpH Hero. Pazmep okHa momkeH ObITh 10 cTpok
no 50 mo3unmii B cTpoke. BbIBecTH B 3TO OKHO pe3yJbTaThl, MOJYyYEHHBIE MPHU
oOparnienuu k nepoit pynkuuu. [locne kaxaoro 10-ro BeIBOJAa BOCCTAHABIMBATH OKHO.

3amanue 14.

1. Onucate pynkuuio R(a, b, ¢), onpenensonyo paanyc BIUCAHHOW OKPY>KHOCTH
JUISL TPEYTOJIbHUKA CO CTOPOHaMHU a, b, c¢. O0patuthcst K QYHKIMHU ¢ paBHOCTOPOHHUMU
TpEyroJbHUKaMU co ctopoHamu 2,3,4,5,6. IIpexycMoTpeTh yCIOBHE CYIECTBOBAHUS
TpeyroJibHuKa. Eciii OH He cylecTBYyeT, PyHKIUS O KHA BEPHYTh 3HaueHue 0.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BHIBOJUT HA YUCTBHIM 3KpaH OKHO C
paMKOW W TO3UIMOHUPYET Kypcop BHYTpH Hero. Pasmep OKHa JOJIKeH OBITh
JIOCTaTOYEH, YTOOBI BRIBECTH BCE PE3YJIbTAThI, MOJYyUYEHHBIE MTPU 0OpaIIeHUsIX K MepBOU
dbynkuuu. BeiBecTu B 93T0 OKHO TaOnuily 3HaUeHui PyHkimu R(a, b, c).

3ananue 15.

1. Onucarp Gyskuuio S (a, b, h), KoTOopas HalWET TUIOMIAAL PABHOOOYHON TpaneIuu
C 3aJJaHHBIMH OCHOBAaHUSIMH M BBICOTOM. OOpaTUThCS K PYHKIUU B AUAIIOTE.

2. Onucarb KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT Ha DKpaH OKHO C PaMKOM,
NO3ULUOHUPYET KypcOp MPHUMEPHO MOCEPEAUHE 3TOr0 OKHA U YJaIseT U300pakeHue
Kypcopa. Mcnonp30Barh ee AJi1 OpraHU3alMK JUajiora, 4ToObl Ka)xaas HOBas TPOMKa
3HAYEHUN BBOJMUJIACH Obl B YHMCTOM OKHE, NMPUMEPHO IMOCEpPEIUHE, a B CIEIYIOIIeH
CTPOKE BBIBOJIMJICS PE3YJIbTAT.

3ananue 16.

1. Onucate ¢yskuuto Square (rl, r2), KoTOpas HaWgeT IUIOIMIAAb KOJIbLIA C
3aJlaHHbIMU paanycaMd. Eciau mepBblil mapaMmeTp MEHbIIE BTOpPOTO, BO3BpaIlaTh
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snauenne 0. OOpaTuThCs K PYHKITUU B AUAIIOTE.

2. OnucaTh KOHCOJNBbHYIO (DYHKIIHIO, KOTOpasi BBHIBOJUT Ha SKpaH OKHO C PaMKOH,
NO3ULUOHUPYET KypcOp MPHUMEPHO MOCEPEAMHE 3TOr0 OKHA U YJaIseT HU300pakeHue
Kypcopa. Mcnonbp3oBaTh €€ s OpraHu3alMM JMajora, 4ro0bl Kakaas HOBas Iapa
3HAYEHUN BBOJMJIACH Obl B YHMCTOM OKHE, NMPUMEPHO IMOCEpPEIUHE, a B CIIEIYIOIIeH
CTPOKE BBIBOJIMJICS PE3YJIbTAT.

3amanue 17.

1. Onucarp @ynkuuto S C (7, angle), koTopasi HailIeT 3HAUEHHUE IUIOIMIAIA CEKTOpa
Kpyra ¢ 3aJaHHbIMM 3HAaYeHUSIMU paauyca M yria (B rpagycax). Eciu yron
oTpUIaTeNbHBIN WM Oosbiie yem 360°, Bo3BpamiaTh 3HaueHue 0. OOpaTuUTbCS K
byHKIIUU B TMajore.

2. Onucath KOHCOJIbBHYIO (DYHKIMIO, KOTOpas BBIBOJUT Ha SKpaH OKHO C PaMKOM,
HNO3UIIMOHUPYET Kypcop HNPUMEPHO MOCEPEAMHE ATOr0 OKHA U yJIajlseT H300pakeHue
Kypcopa. Mcnonp3oBaTh ee JUisi OpraHu3alldd Auaiora, yToObl Kakaas HOBasl Imapa
3HaYeHU BBOJAWJIAch Obl B YHCTOM OKHE, IPUMEPHO IMOCEpeANHE, a B CleAyHoLIei
CTPOKE BBIBOJIMJICS PE3YJIBTAT.

3ananue 18.

1. Onucarp Qynkiuto Sum AP (al, d, n) xotopast HalAET CyMMy apu(pMETHIECKON
nporpeccun. IlpegycMoTpeTs MPOBEPKY HCXOAHBIX NAaHHBIX, U B Ciy4dae OIIMOKH
Bo3Bpaiarh 3HaueHue 0. OOpaTUThCS K PYHKIIMH B TUAJIOTE.

2. OnucaTh KOHCOJBbHYIO (DYHKIIHMIO, KOTOpasi BBIBOJUT Ha SKpaH OKHO C PaMKOH,
NO3ULUOHUPYET KypcOp MPHUMEPHO MOCEPEAUHE 3TOr0 OKHA U YJAISeT HU300pa)keHue
Kypcopa. Mcnonp30Barh €€ AJi1 OpraHu3alMK JUajiora, yToObl Ka)xaas HOBas TPOMKa
3HAYEHUN BBOJMUJIACH Obl B YHMCTOM OKHE, NMPUMEPHO IMOCEPEIUHE, a B CIIEIYIOIIeH
CTPOKE BBIBOJIMJICS PE3YJIbTAT.

3ananue 19.

1. Omucarp joruwdeckyto Gyukumio Is in (x1, y1, x2, y2, x3, y3), KoTopas TIO
3aJJaHHBIM KOOpPJWHATaM BEPIIWH TPEYrOoJbHUKA ONPEAEIUT, HAXOAUTCA JIM Hayallo
KOOpJIMHAT BHYTPH 3TOTO TpeyroibHuKa. Bo3Bpamars 3HaueHue —1, eciam TpeyroibHUK
He cymectByer, 0, ecnu cHapyxu, u 1, ecnu BHyTpu. OOpatutbcsi K (yHKUUU B
Jyanore.

2. Onucarb KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT HAa 3KpaH OKHO C PaMKOM,
NO3ULMOHUPYET KypcOp MPHUMEPHO MOCEPEAMHE 3TOr0 OKHA U YJAIseT HU300pakeHue
Kypcopa. Mcnonb3oBath ee Juisl OpraHu3alii Juanora, YToObl Kakaas HOBasl MOPLMS
BXOJIHBIX 3HAY€HUN BBOJAMUJIACH Obl B YUCTOM OKHE, MPUMEPHO IOCEpPEAHHE, a B
CJIeIYIOLIEN CTPOKE BBIBOJIMJICS PE3YJIbTAT.

3amanue 20.

1. Onucare ¢dyukuuto R (long int N), kotopas 1O 3aJaHHOMY 3HAYEHHUIO
IPOU3BOJIBHOIO HATYPAJIbHOIO YHUCJIA OINPEAECNUT €ro pa3psaaHocTb. OOpaTuTbes K
dbyukiuu co 3Havenusimu 3, 13, 130, 1300, 13000.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOW W TO3ULHUOHUPYET Kypcop BHYTpHM Hero. Pasmep oOKHa Jo0JIKeH ObITh
JIOCTaTOYEeH, 4YTOOBbl BBIBECTH pE3YJbTaThl, MOJYYEHHBIE NpPH BCeX OOpalICHHSIX K
nepBoi QyHkIMU. BeiBecTH B 3TO OKHO Ta0uIly 3HaueHU GyHKIUU R(N).
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3ananue 21.

1. Onucatp norumveckyro (yukuuto Yes (N), xoTtopas Mo 3aJaHHOMY 3HAYCHHUIO
HATypaJbHOTO 4YHCJIa OINPEAEIUT, SBIAECTCA JIM OHO nanmuHiapomoM. IIpexycmorpers
aHaJIM3 BXOJHBIX JaHHBIX. ECiu oHU 3a7aHbl HEKOPPEKTHO, (DYHKIIUS BEPHET 3HAYCHUE
—1. O6patuthcs K GYHKIIUN B TUATOTE.

2. OnucaTh KOHCOJNBbHYIO (DYHKIIHMIO, KOTOpasi BBIBOJUT Ha SKpaH OKHO C PaMKOH,
NO3ULMOHUPYET KypcOp MPHUMEPHO MOCEPEAMHE 3TOr0 OKHA U YJalseT M300pakeHue
Kypcopa. Mcnonb3oBaTh €€ Juisl OpraHu3alydy JIMajora, 4roObl Ka)XJ0€ HOBOE YHUCIIO
BBOJIMJIOCH ObI B UYHWCTOM OKHE, MPUMEPHO IMOCEpeIuHEe, a B CICAYIOUIEH CTpOKE
BBIBOJAMJICS PE3YJbTAT.

3amanue 22.

1. Onucate ¢yukiuo Kvadr (x, y), KoTopas 1O 3aJaHHBIM KOOpJWHATaM TOYKHU
ONPEEIUT HOMEpP YETBEPTH KOOPJAMHATHOM IUIOCKOCTH, I'le HaxoauTcs Touka. Ecium
TOYKa Ha OCSIX KOOPJUHAT, BEpHYTh 3HaueHue 0. OOpaTuThbCs K PyHKIMH, TIEpeaaBas ei
noouepeaHo 3navenus (1,1), (-1,1), (-1,-1), (1,-1), (0,0).

2. Onucarb KOHCOJIbHYIO (YHKLHIO, KOTOpas BBIBOJUT Ha YUCTBIM 3KpaH OKHO C
paMKOW W TO3ULHUOHUPYET Kypcop BHYTpH Hero. Pa3mep OKHa JoOJIKeH ObITh
JIOCTaTOYEH, YTOOBI BBIBECTH BCE PE3YJIbTAThI, MOJYyUYEHHBIE MTPU 0OpaIeHUSIX K MepBOn
dbyukiuu. BeiBecTH B 3T0 OKHO Tabnuiy 3HaueHu pynkuuu Kvadr (x, y).

3amanue 23.

1. Ha mnmockoctu maHbl 1Be OKpYy:KHOCTH. OmnucaTh JOruyeckyro (QyHkiuio Yes,
KOTOpasi ONpENENUT, HUMEIT JIM OKPYXHOCTM TOUYKM THepeceyeHusi. Bo3MOXKHBI
BAPUAHTBI: OKPYKHOCTU HE IMEPECEKAIOTCS, OKPYKHOCTH IEPECEKAIOTCs, OKPYKHOCTH
KacaroTcsl, OKPY>KHOCTH KOHIIEHTpUYecKrue. Bo3Bpamiare 3HaUu€HME HOMEpPA BapHaHTA
WIN TEKCTOBYIO CTPOKY, COJEpXkallyld 3HA4YE€HHE COOTBETCTBYIOUIETO TEKCTA.
OO6paTtuThes K (YHKITUU B TUAJIOTE.

2. Onucarh KOHCOJBHYIO (DYHKIIMIO, KOTOpasi BHIBOJUT Ha DKpaH OKHO C PaMKOM,
HNO3UIIMOHUPYET KypCcop HNPUMEPHO MOCEPEAMHE ATOr0 OKHA U yJIajseT H300pakeHue
Kypcopa. Mcnonp3oBath ee Juisi OpraHu3aiii JUanora, YToObl Kak/as HOBasl MOPIUS
BXOJIHBIX 3HAYEHUW BBOJAWUJIACH Obl B YUCTOM OKHE, MPUMEPHO IOCEpEeArHE, a B
CJIEIYIOLLEN CTPOKE BBIBOJIMJIICS PE3YJIBTAT.

3ananue 24.

1. Ha miockocTy AaHbl OKPYKHOCTh pajanyca R U OTPE30K KOOpAMHATAMU KOHIOB.
Onucath JIOTMYECKYI0 (YHKIMIO, KOTOpas OIPENCIUT, HAXOJUTCS JIM OTPE30K
MOJIHOCTBIO BHYTPHU OKPYKHOCTH. OOpaTUThCS K PYHKIIUU B AUAIIOTE.

2. Onucarh KOHCOJBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT Ha DKpaH OKHO C PaMKOM,
NO3ULUOHUPYET KypcCOp MPHUMEPHO MOCEPEAUHE 3TOr0 OKHA U YJaIseT HU300pakeHue
Kypcopa. Mcnonb3oBarh ee g OpraHu3aluy AUajora, 4YToObl Kak[ash HOBas MOPIIHS
3HAYEHUN BBOJMJIACH Obl B YHMCTOM OKHE, NMPUMEPHO IMOCEpPEIUHE, a B CIIEIYIOIIeH
CTPOKE BBIBOJIMJICS PE3YJIbTAT.

3ananue 25.

1. Omucarp QysKIuo Sum (X, n), KOTOpas HAHAET CYMMYy 3HAKOTIEPEMEHHOTO psjia
BUJIA!
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OO6patuTthes K GYyHKIIUMH B IIUKIIE co 3HaueHusiMu k = 50, 100, 150, 200.

2. OmnucaTh KOHCOJBHYIO (PYHKIIMIO, KOTOpas BBIBOJAUT HA YHCTHIM 3KpaH OKHO C
paMKoOi, M TMO3WIMOHHUPYET Kypcop BHYTpHM Hero. Pasmep okHa JOMKEH OBITh
JI0OCTATOYEH, 4YTOOBI BBIBECTH PE3YJIbTATHI, IMOJyYCHHbIE MPU BCEX OOpalIeHUSIX K
nepBoit GyHKIUH. BriBecTr B 3TO OKHO TabnuIly 3HaUeHUN QyHKIUN Sum (X, n).

3ananue 26.

1. Onucarpy pyHkuuio Pi (eps), KOTOpas HaXOAUT 3HAYEHUE YHCIa T MO (opmyse
IPOU3BEICHUS:

EZz.zxf.fxé.gx...cyKasaHHoﬁ TOYHOCTBIO eps.

2 13 35 57

O6patutcs k ¢pyHkiuu co 3HaueHusmu Tounoctu 0,01, 0,001, 0,0001.

2. Onucatrb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOW W TO3ULMOHUPYET Kypcop BHYTpH Hero. Pasmep OKHa JoJIkeH ObITh
JIOCTaTOYEeH, 4YTOOBbl BBIBECTH PE3YJbTaThl, MOJYYEHHbIE NpPH Tpex OOpamieHUsIX K
nepBoi yHKIMU. BeIBECTH B 3TO OKHO TaOiMIly 3HaUYeHUM GyHKIMU Pi (eps).

3amanue 27.

1. Onucarb QyHKIHMIO, KOTOpask BEIYUCISAET MPOU3BEACHUE MEPBbIX N HATypalbHBIX
gucen (ot 1 1o N) . O6patutbes k pynkuuu co 3HadeHussmu N = 5, 10, 15, 20, 25, 30.

2. Onucatrb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT HAa YUCTBHIM 3KpaH OKHO C
paMKOW W TO3ULHUOHUPYET Kypcop BHYTpHM Hero. Pasmep OKHa JoJIKeH ObITh
JIOCTaTOYEeH, 4YTOOBbI BBIBECTH PE3YJbTaThl, MOJYYEHHBIE NPU BCeX OOpalICHHSIX K
nepBoil PyHKIMU. BIBECTH B 3TO OKHO Ta0JIMIly 3HaYE€HUN TIEPBOM (PYHKITUH.

3ananue 28.

1. Onucarb QyHKINIO, KOTOpAst HAXOAUT 3HAYEHHE MHOTOUYJICHA BUA

P(x)=1+x+x" +x +x'+..+ x" 1a 3ananubix sHauennii x u n. OGPaTUTHCA K
bynkuuu ripu n = 10 co 3navenusamu x € [—0.9;+0.9], mar 0.1.

2. OmnucaTh KOHCOJBHYIO (YHKIMIO, KOTOpas BBIBOJUT HA YHCTBIM 3KpPaH OKHO C
paMKOil ¥ TO3UIMOHUPYET Kypcop BHyTpu Hero. Pa3mep okHa J0mKeH OBITh
JI0OCTaTOYEH, 4YTOOBI BBIBECTH pPE3YJIbTATHI, MOJyYCHHbIE MPU BCEX OOpalIeHUSIX K
nepBoi GyHKIUU. BriBecTr B 3TO OKHO Tabnuily 3HaueHu GyHKImu P (X).

3ananue 29.

1. Onucath QYHKIHMIO, KOTOpas BO3BOAUT MPOM3BOJIBHOE YHUCIO C IIABAOIIEH
TOYKOH B IEJIOYUCICHHYIO TMOJIOKUTEIbHYI0O WU OTPHUIATENbHYIO CTENEeHb ITyTeM
MHOTOKpPaTHOTO yMHOXeHusI (B mukie). OOpatutbes K (QyHKUIUM, mepenaBas e
MOOYEPEIHO 3HaueHuss x € [—2; +2]. Jas Kaxaoro X BBIYUCIATH IMOJOKUTEIBHYIO
CTENEHb, OTPULIATENIbHYIO U HYJIEBYIO.

2. Onucarb KOHCOJIbHYIO (YHKIIMIO, KOTOpasi BHIBOJUT HA YUCTBHIM 3KpaH OKHO C
paMKOl M MO3MLIMOHHUPYET Kypcop BHYTpU Hero. Pa3mep oOkHa J0KEH OBbITh
JIOCTaTO4YEeH, 4YTOOBl BBIBECTH PE3YyJbTaThl, MOJYYEHHBIE TPH BCEX OOpAIICHHSIX K
nepBoil PyHKIMU. BIBECTH B 3TO OKHO Ta0JIMIly 3HaYE€HUN TIEPBOM (PYHKITUH.

3ananue 30.

1. /IBa mHTEpBaNa YUCIOBOM OCH 3a/laHbl KOOpJWHATAMHU CBOMX KOHIIOB. OmucaTh
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JIOTUYECKYIO0 (DYHKIIMIO, KOTOpasi OMPECIIUT, UMEIOT JIM 3TU WHTEPBAIBI OOIHE TOUYKH.
KoppekTHocTh maHHBIX mpoBepuTh. Ecam MHTEpBabl 3a/1laHbl HEKOPPEKTHO, (DYHKITHS
BepHeET 3HaueHue —1. O0paTtuThesa K QPyHKUNU B JUAJIOTE.

2. Onmcath KOHCOJBHYIO (DYHKITHIO, KOTOpas BBIBOJUT Ha DKpaH OKHO C PaMKOM,
NO3ULUOHUPYET KypcCOp MPHUMEPHO MOCEPEAUHE 3TOr0 OKHA U YJAIseT HU300pa)keHue
Kypcopa. VMcrnons30Bath ee i OpraHu3aluy JUainora, 4ToObl Kakaas HOBas YeTBEPKa
3HAYEHUN BBOJIMJIACH ObI B YHMCTOM OKHE, NMPUMEPHO IMOCEpPEIUHE, a B CIIEIYIOIIeH
CTPOKE BBIBOJIUJICS PE3YJIbTAT.

3amanue 31.

1. Jano HarypayibHOe ynciio. OnucaTts GyHKLIHIO, KOTOpas MOMEHSET NOPSAI0K Hudp
yucia Ha o0patHbid. OOpaTUThCs co 3HaYeHusaMu uucen 5, 15, 150, 1500, 15000.

2. Onucarb KOHCOJIbHYIO (YHKLHIO, KOTOpas BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOil W TIO3UIIMOHUPYET Kypcop BHYTpU Hero. PasMep okHa [d0MKeH OBITh
JIOCTATOYEH, 4YTOOBI BBIBECTH PE3YJbTaThl, IMOJYUYCHHbIC MPU BCEX OOpAIICHUSX K
nepBoil PyHKIMU. BbIBECTH B 3TO OKHO TabyuIly oOpalieHuii K nepBoil PyHKIUY.

3amanue 32.

1. Onucarp QyHKIUIO, KOTOpasl Hailer oO0beM NMWIMHIpA, €CIU 3aJlaHbl PajinycC
OCHOBaHMS U BbicoTa. OOpaTuThcs K (GYHKUUU, YTOObI HAWTH OOBEMBI LUIMHAPOB
BbicoTOM H = 12, 13, 14, 15 cM. 1 1714 KaXA0M BBICOTHI C PalyCaMu OCHOBaHUS R = 5,
10, 15, 20 cm.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOM U MO3UIIMOHUPYET Kypcop BHYTpU Hero. Pazmep okHa 10JKEH ObITh 7 CTPOK Ha
50 mozunmii. Mcnonbs3oBath 3Ty (YHKUMIO JUIsl BBIBOJA PE3YJbTATOB, MOJIYYEHHBIX
nepBoi ¢GyHKIMed. B kaxIoM okHe BBIBOAUTH TaOmuiyy V(R) npu (UKCUPOBAHHOM
3HayeHuu H.

3amanue 33.

1. Onucarp GyHKINIO, KOTOpasi HAMIET BpeMsl, Yepe3 KOTOpOe BCTPETATCS J1Ba Tea,
PaBHOMEPHO ABWKYIIMECS HABCTpeUy Jpyr ApPYry, €CIM 3aJaHbl UX CKOPOCTU U
paccTostHue Mexay Tenamu. OOpatuTbes K QyHKIMU co 3HadeHusMu » = 100 M. u
v;=2,3,4,5 M./cex., 1 I KaKOOro v; 3HaYeHue v, = 2, 3, 4, 5 M./cex.

2. Onucatrbh KOHCOJbHYIO (YHKIIMIO, KOTOpasi BHIBOJUT HA YUCTBHIM 3KpaH OKHO C
paMKOM U MO3UIIMOHUPYET Kypcop BHYTpU HEro. PasmMep OkHa TOJDKEH ObITh 7 CTPOK Ha
50 mozunmii. Mcmons3oBath 3Ty (DYHKIHIO JUIsl BBIBOJA PE3YJIbTATOB, MOTYYCHHBIX
nepBoil ¢yHkuuen. B kaxxqom okHe BBIBOAUTH Tadmuiy 71(v2) mpu (GUKCUPOBAHHOM
3HAYECHUU V.

3ananue 34.

1. Omucarp  GyHKIMIO, KOTOpas  HaWmeT TMpeAes  MOCIeA0BAaTeIbHOCTH,
BBIYHCIISIEMOU T10 3aKOHY:

1 1 1 1 1 1
L I+— I+—+—, I+—+—+—, -
2 2 3 2 3 4
C TOYHOCTBIO € 3HAKOB IOCJIE 3amsATOM, r1ie € — napamerp GyHkiuu. OOpaTUThCS K
byHKIIMU, TMepenaBas €l mocienoBarelbHO 3HaueHus TtouHoctu 0,1, 0,01, 0,001,
0,0001.

2. Onucarb KOHCOJIbHYIO (DYHKIIMIO, KOTOpasi BHIBOJUT HA YUCTBHIM 3KpaH OKHO C
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paMKOH W TO3MLUUOHUPYET Kypcop BHYTpH Hero. Pa3mep OKHa JOJDKEH OBbITh
JIOCTATOYEH, YTOOBI BBIBECTH BCE PE3YJIbTAThl, IOJIYYEHHBIE NTPU OOpAIllEeHUH K MEePBOU
¢ynkiuu. BpiBecTh B 3TO OKHO TaOiWIly 3HAYCHWH TPEAENOB NPU YKa3aHHBIX
3HAYEHUAX TOYHOCTH.

3ananue 35.

1. Onucath QPyHKIHIO, KOTOPasi BEIYUCIUT 3HAUCHUE TIOJIMHOMA B TOUKE X,

Yx) = 1Ix"" + 10x" + 9x° +..+2x + 1.

OOGpatutbcs K (QPyHKIMH, YTOOBI COCTAaBUTHh TAOJUIly 3HAYECHUM MOJIUHOMA, TJIE
IIEPEMEHHAs X TPUHUMAET 3HaueHud x = [—-2,+2] npu mare 0,2.

2. Onucarb KOHCOJIbHYIO (YHKLHIO, KOTOpas BBIBOJUT Ha YUCTBHIM 3KpaH OKHO C
paMKOW M TO3ULHUOHUPYET Kypcop BHYTpHM Hero. Pa3mep OKHa JOJIKE€H ObITh
JIOCTaTO4YeH, 4YTOObI BBIBECTH peE3yJbTaThl BCEX OOpalleHWl K MepBOW (YyHKIHH.
BriBecTH B 3T0 OKHO TaOJIMIly 3HAYEHUN MePBOM PYHKIIUH.

3amanue 36.

JIBe mpsiMble HA MJIOCKOCTH 3aJaHbl KOA()PUIIMEHTaMU CBOUX YPaBHEHUI:

a;x+b;y=c

a)x+b,y=c,

1. Onucarp GyHKIHIO, KOTOpas OMNPENCNINUT, MapajulesibHbl JIU 3TH MPSMbIE WU
nepecekarorcs. Eciau nmepecekaroTesi, HauTH KOOPAUHATHI TOYKH nepeceueHus. Mmers
BO3MOKHOCTb IIOBTOPHOT'O OOpaIeHHUSL.

2. OnucaTth KOHCOJIBHYIO (DYHKIIMIO, KOTOpas BBIBOJUT Ha SKpaH OKHO C PaMKOM,
HNO3UIIMOHUPYET KypCcop HNPUMEPHO MOCEPEAMHE ATOr0 OKHA U yJajlseT H300pakeHue
Kypcopa. Mcnonp30BaTh €€ 1715 OpraHu3aliy JUanora, YTo0bl KaXKable HOBbIE 3HAUCHMUSI
BBOAWINCH Obl B YMCTOM OKHE, NPUMEPHO IOCEpEeIUHE, a B CJEAYIOIIeH CTpOKe
BBIBOJWJICA PE3YJIbTAT.
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Tema 7. MaccuBbI U yKa3aTed. AJITOPUTMBI Pa00ThI ¢ OTHOMEPHBIMH
MaccuBamu. Ucnonb3oBanue gyHkuuii npu padore ¢ MacCuBaMHu

[Ipex e yeM NpUCTYIUTh K MPOTPAaMMHUPOBAHUIO 3a]1ay 3TOTO pasjielia, He00X0IUMO
YEeTKO 3HATh OTBETHI HA CJIEAYIOIINE BOIIPOCHI.

1. Yto Takoe maccuB?

Kak onucarp maccus?

Kak pa3memiatorcst B naMsTH 3JIEMEHThI MaccuBa?
Kak oOpaTuThCs K 371€eMeHTy MaccuBa?

Kak npucBouTh 3HaUECHHS 3IIEMEHTAM MaccuBa?

OCHOBHLIe QITOPUTMBI JJIT pabOThl C MAacCMBaMH MOKHO YCIIOBHO Ha3BaTh B
CJIEIYIOLLEM ITEPEUHE.

1. Hcnosb3oBaHMe MaCCUBOB IEPEMEHHOM JUTUHBI.

2. llpucBavBaHHWe 3HAYEHWW DHJIEMEHTAaM MAaCCHBA: WHHUIMAIW3AaLHUs, BBOJ,
reHepanus ciiydaitHbIM 00pa30oM, BEIYMCICHUE IO ONPEICICHHOMY 3aKOHY.

3. Ilouck B MaccuBe, TO €CTb CIOCOOBI HAXOXXJIECHHS JJIEMEHTOB MAaCcCHBa,
YAOBJIETBOPSIIOIINE KAKOMY-TO KPUTEPHIO.

4. OrmpeneneHre  KOJUYECTBA  DJIEMEHTOB,  YJIOBJIETBOPSIONIMX  KAKOMY-TO
KPUTEPHUIO.

5. CyMMupoBaHUE 3JIEMEHTOB MAacCHBa, BCEX WJIM TOJBKO COOTBETCTBYIOLIUX
KAKHUM-TO YCIIOBHSIM.

6. Ilonck MakCMMaabHOTO U MUHUMAJIBHOTO 3HAYEHHUSI.

7. TlpeoOpa3oBaHue HIEMEHTOB MacCHBA IO KAKOMY-JIMOO MPUHIIUITY.

8. ITlomyueHune mporpaMMHBIM IyTEM HOBOTO MAacCHUBA, €CIM U3BECTEH alTOPUTM
ero popMUpOBaHUSI.

9. U rtak nanee.

Crnenys mpaBWjiaM MOJYJIBHOTO MOAX0Ja B MPOTPaMMUPOBAHUU, MBI 3/IECh U J1aJiee
OyJileM MCIO0JIb30BaTh (DYHKIIUMU JIJIsl pelIeHust 3a/1ady 00pabOTKU JaHHBIX, TEM 0oJiee YTO
OCHOBHBIX QJITOPUTMOB HEMHOTO. Eciiu BeIIENIUTh aOCTPAKTHBIA aJITOPUTM, OMHUCATh U
OTJIAIUTh (PYHKIIMIO, TO €H0 MOKHO TMOJIb30BaThCS, KaK TOBOPHUTCS, BCIO OCTABIIYHOCS
®u3Hb. DYHKIMM TporpaMMuCcTa KOMIIOHYIOTCS B Oubnuorexu. s Oubmuotex
UCXOJIHBIX TEKCTOB HCIOJB3YIOTCA 3arojIOBOYHbIE (ailyibl, cojaepiKaliue OMHCAHUS
bynkuuid. X TeKCThl MHKIIOAUPYIOTCS B MPOrpaMMy MOJIb30BATENSI M KOMITUIUPYIOTCS
BMecTe C Hel. Jlmg OOBEKTHBIX OMOIMOTEK MCXOJHBIE TEKCTHI  (PYHKITUI
PEeIBAPUTETHFHO KOMIMWIMPYIOTCS U COXPAHSAIOTCS B BUJE OOBEKTHOTO Koja ((aiisl ¢
pacmupenueM .obj). Torma B OTHeIbHBIM 3arojJOBOYHBIA (aiiia, KOTOPBIA TaKxke
UHKJIIOJUPYETCSI B TEKCT MPOTrPaMMbl IOJIb30BATEINSI, BBIHOCATCS TOJBKO MPOTOTHUIIBI
GyHKIMH, comepkaluxcs B 00beKTHON OUOIHOTEKE.

B cooTHOmMEHN MaccuBOB 1 (DYHKITHIT MOYKHO BBIICTTUTH JIBA MEXaHU3MA!

1) maccuB Kak mapamerp QyHKIINH;

2) MaccuB KakK BO3BpailiaeMoe pyHKIIMEH 3HaueHHE.

B nmo0omM cityyae MaccuB, 3TO yKa3aTellb Ha HYJIEBOU 3JIEMEHT MacCHUBa.

Koraa maccuB ucnosnb3yercst Kak napamerp (QyHKIHH, TO B (PYHKIUIO (DaKTHUECKU
nepenaerca ajapec maccuBa. MexaHW3M TMepefaud MO aapecy, 3HA4MT, (QYyHKIUS

TIPS
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BO3BPAIIACT U3MEHEHHBI MACCUB.

[1ycTh B BbI3BIBaKOLLIEH ITpOorpaMmme 0ObSBIEH MaCCHB:

int Array[10]; // Ims1 Array, 3TO aJipec HyJIEBOTO 3JIEMEHTa MacCHUBa.

B 3amucu 3aronoBka (QyHKIHMH, KOTOPOM TiepedaeTcsi JHO0ON IeI0YMCIEeHHbBIN
MaccuB, (opMallbHBIA TapameTp JOJKEH ObITh ykazareneM. CHHTaKCHYECKH 3TO
MO>KHO 3aMKcaTh IBYMsI CIIOCOOAMH.

[TepBbiii crioco6:
void Functionl (int Array[], int len)

{
for inti=0;1<leni++)
// Obpaienue Kk Array|[i];

[TycThie ckoOKM y (OpMaIbHOTO UMEHU MacCHBa B CIIMCKE MapaMeTpoB (PYHKITUU
MOYEPKUBAIOT, YTO Tepeaaercs aapec MaccuBa. JlnMHa MaccuBa, €ClIM €€ He
nepenaBath (omyctuth int len), OymeT paBHa JUIMHE MaccuBa B BBI3BIBAIOIICH
nporpamme (Kak OH OOBsIBIICH, B JaHHOM npumepe 10).

Bropoii cioco0:
void Function2 (int * Array, int len)

{
for (inti=0;1<leni—++)
// Obpaienue K Array|[i];

[Tpu3Hak «*» y ¢popManibHOrO MMEHM MAacCHBa B CIIMCKE MTapaMeTPOB O3HAUYAET, YTO
(GyHKUMS MOJTy4yaeT yKaszaTellb Ha MAacCHB, TO €CTh INpU oOpauieHuu (HaKTHUYECKU
nepenaeTcs aapec MacCuBa B aMSITH.

[Tpu o6pameHuu Kk GyHKIIMK GAKTHIECKUM HapaMeTPOM JOJDKHO ObITh UMsI JTH000TO
LEJIOYUCIIEHHOTO MacCUBa, KOTOPbIA OOBSIBIEH B BBI3BIBAIOLIEH MPOrpaMMe U MOTYUUIT
B HEW 3HAYECHUS.

Functionl (Array, 10); // TlepenaeTcst BeCh MacCHUB.
Function2 (Array, 5); // TlepenaeTcst BeCh MACCUB, HO €T0 JJIMHA OTpaHUYeHa 5.

Eme pa3 moguepkHeMm, YyTO MEXaHM3M IEpeAayd MaccuBa TOJIBKO IO ajpecy, U
IOCJIE TAaKOro oOpalieHus, eciu (PyHKUHS HU3MEHUT JIEMEHThl MacchBa, 3TO CTaHET
U3BECTHO BbI3bIBatollel mnporpamme. Ilepegaua MaccuBa B (QYHKIUIO 4epes
dopManbHBI TapaMeTp, 3TO OJHOBPEMEHHO M €ro BO3BpallleHHE IOCIE BBI30BA
byHKIIH.

MaccuB kak Bo3BpamaeMoe (yHKIUEH 3Ha4YeHHE HCMOIb3yeTCs, €CIM MacCUB
BO3Bpaiaercs yepe3 uMs GpyHkuu. Tun GyHKIMM JOKEH OBITh yKa3aTeleM, OH Oy1eT
coziepKaTh aJpec MaccuBa B mamsaTH. B Tene pyHKUMU AODKEH OBITH omeparop return,
BO3BpAIAIONINi aapec MaccuBa. B BI3bIBaIOIIEH MpOrpaMMe BO3BpalllaeéMoe 3HaYCHHUE
JOJKHO OBITh MPUCBOEHO yKa3aTeno. YKazareidb JOJKEH ObIThb OOBSBIECH B TJIABHOU
nporpaMme, M JOJDKEH aJpecoBaTh OOJacTh MaMsTH, 00beM KOTOPOM J10CTaTOYEH,
4YTOOBI BMECTUTH B C€0s1 BECh MAaCCHUB.

CHHTaKCHYECKHU 3TO MOYKHO 3alKcaTh Tak:
int * Function3 (int * Array, int len)
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for (inti=0;1<leni++)
// Obpamenne K Array[i];
return Array;

B sTOM npumepe mano cMmbIciia, Tak KaK MAaCCUB B CIIMCKE NTapaMETPOB.

HNMeer cMbICI UCHOJIB30BaTh BTOPOM CMOCOO JUisi JUHAMHUYECKHX MAaCCUBOB,
co3gaBaeMbix B Tene ¢pyHkuuu. Hanmpumep, pyHKUuUs co3aaeT AMHAMUYECKUN MacCUB
yKa3aHHOU JIMHBL. JIMHAMu4ecKas maMsTh /i1l MACCUBA BbIJEJIECHA B Telle (DYHKIIMH.

int *New_ mas (int len) // Tun GyHKIMHU yKa3aTelb.
{
int *mas = new int [len]; // Beigeneno len * sizeof(int) 6aiiT mamsrTu,

// agpec KOTOpOW MPUCBOEH TIEPEMEHHOM mas.
for (int1=0;1<len;1++)
*(mas+i) = 1+1; // TlprucBOEHBI 3HaYEHHUSI TIO BO3PACTAHUIO.
return mas; // Anpec HeOOXO0IUMO BEPHYTh.

BeieiBaromias mporpamMma JI0bkHA OBITH TOTOBAa K IOJIYYEHHIO HOBOT'O JAHHOTO.
Jlns sToro B Helt 00BABIICH yKa3arenb *Array. Jlo oOpareHus K GyHKIIMH OH IIyCTOM,
NpUMET 3HAYC€HHE TOJBKO Tociie oOpaimieHus. BosBpamaemoe QyHKIMEH 3HaYCHUE
npucBauBaercsa ykazateno Array = New mas (len_A).

#include <stdio.h>
void main (void)

{
int *Array; // TlycToit yka3aTenb.
int len_A;

printf ("BBenute nnuny maccuBa\n');
scanf ("%d", &len_A);
Array = New_mas (len_A); // Tenepb MOIy4UI aJipec.
for (inti=0;1<len A;it++)
printf ("%3d",Array[i]);
printf ("\n");
+ // End of main
[IpuBeneM monHbIA TEKCT (aiiia, COAEPKAIIEro OMUCAHUS MHOKECTBA (DYyHKLHUM,
peaNM3yIONUX pa3INdHble alTOPUTMBI PaOOTHI C MAacCHUBaMH. JTO OTIENbHBIN (ailn,
KOTOPBI XpaHUT aOCTpaKTHBIE OINMUCaHUS anropuTMmoB. Takue aitnbl MOryT OBITh
JOCTYIIHBI MHOTMM Tmporpammam. Daiii cieayeT Ha3BaTh 3arojOBOYHBIM, U JIaTh
pacmiupenue uMeHu (aitma "ums.hpp" wim "ums.h". [anee stoT ¢aiin ¢ MoMouso
TUpekTHBbl #include erko MOXXHO TOAKIIOYUHUTH K JIFOOOM mporpamme, KOTOPOM
TpebyeTcsi 00padoTka MaccuBoB. Hampumep, eciu umst 3aronoBouyHoro daiina "Task.h"
("Task.hpp"), To on Oyzaer goctymeH 000N mporpaMme, B TEKCTE KOTOPOW €CTh
nupekTrBa #include "Task.h".
Ouznuecku (aia MOKET HAXOTUTHCS B TOM K€ TUPEKTOPHUH, B KOTOPOM HAXOIUTCS
UCTIONb3yIoMas ero mnporpamma (mo ymondanuio). OH MOXKET pa3Melmarbcs B
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CHUCTEMHOM JTUPEKTOPHH, TTyTh K KOTOPOMY TIPOIHUCAH B HACTPOMKAX MHTETPUPOBAHHOMN
cpenbl pazpaborunka. Tpermii BapuanTt, 3T0 cobctBeHHas nupekropus INCLUDE, na
KOTOPYIO JOTIOJTHUTEIBHO HY)KHO HACTPOUTHh HHTETPUPOBAHHYIO CPEY.

Kaxnprii mpumep, 3TO omucaHue PEelIeHHs] KaKOH-HUOYIb 3a1add JJIT MAacCUBOB B
o01ieM BUZIe, TO €CTh OE30THOCHUTEIBHO K CIOCO0Y CO37aHusi W WHHUIHAIU3ALUU
MaccuBa. B kaxmol 3agade 3HAYMMBIMM TapamMeTpaMH MAacCUBa SBJISIOTCS THUI
AJIEMEHTOB M WX KOJIMYECTBO (JJIMHA MAacCHBa), KOTOpPbIC SIBISIOTCS MapaMeTpamMu
bynkuuii. B »TOM mnpuMepe HCMOIB3YIOTCS CTaTHUYECKHME MACCHUBBI, B TOM YHCIE
MacCCHUBBI MIEPEMEHHON JIMHBL. 17151 CKaHUPOBAHUSI 3JIEMEHTOB MACCUBOB HUCTIOIB3YETCS
b0 aapecalnus ¢ TOMOIIBI0 UHIEKCOB (TpsiMast), TMOO ajpecalysi ¢ UCIOJIb30BAaHUEM
yKkazatenel (KocBeHHas). B mo0OoM ciiyyae MacCHUBBI MOXKHO CUHMTATh MAacCHBaMU
YCJIIOBHO TIEPEMEHHOM [IMHBI, TaK Kak (YHKIMS TMOJTy4YaeT JJIMHY MacCuBa B BHJIC
MIEPEMEHHON BEJIUYUHBL.

Wrak, TeKCT 3aroaoBoYHOTO (haiina.

#include <stdio.h>
#include <math.h>

// Tipumep Nel. OyHKIMS BBIBOAA HA KPaH IETOUYUCICHHOTO MAacCUBa B 00IIIEM BUJIE.
// dopManbHbIe TapaMeTpbl GYHKIIUU — UMsI MaccuBa (yKaszaTeshb), U JJIMHA MacCUBa.
void Print_mas (int mas[], int len)  // len — qnuHa maccuga.

{
int 1 // Pabouas mepemMeHHasl.
printf ("Maccus:\n"); // BBIBOJ 3ar0JIOBKA.
for (1= 0;i <len; i++)
printf ("%5d",mas[1]); // BBIBOJI 2JIEMEHTa MacCHBA B CTPOKY.
printf ("\n"); // Tlo 3aBeplIeHUH BBIBOJA MEPEXO] Ha
// HOBYIO CTPOKY.
b

// Tipumep Ne2. OyHKIHS BBOJIA IIEIOYUCIICHHOTO MACCHBA B OOIIEM BH/IE.
// dopManbHbIe TapaMeTpbl GYHKIIUU — M1 MaccuBa (yKas3aTeshb), ¥ JJIMHA MacCUBa.
// lnuHa MaccuBa omnpezeneHa B Tejae GyHKIuU. YToObl (yHKIIMS MOTJIa BEPHYTh 3TO
// 3HaueHune, HopMaIbHBINA MapaMeTp len JOKEH mepenaBaThCs 0 CChUIKE.
void Input_mas (int *mas, int &len) // JInuna usmensiercs, &len — ccplka.

{
int *1p; // st agpecalniu UCTIONb3yeTCsl yKa3aTelb
// Ha BIIEMEHT MacCHBa.
printf ("BBenu koi-Bo anemMeHTOB MaccuBa \n'"');
scanf ("%d", &len);
printf ("BBenu snemenTs MaccuBa \n'");
for (ip = mas; ip < mas + len; ip++)
scanf("%5d", ip) // & He HyXKeH, .
b

// Tipumep Ne3. Oynkuus npeodpa3oBaHus EJIOYUCICHHOTO MacCUBa YBEINYUBAET
// 3HAYE€HME KaXKJIOTO AJIEMEHTA B JIBa pasa.
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// TIoCKOIBKY MacCUB BCeT/a TiepenaeTcs B PYHKIUIO KaK yKa3aTelb, TO H3MEHEHHEIE B
// Tene GyHKIINY 3HAYCHUS DJIEMEHTOB MAaCCUBA JOCTYITHBI M BRI3BIBAIOIIEH TIPOTPaMME.
// dopmalbHBIE TapaMeTphl GYHKIIUN — UM MaccuBa (yKa3arTelb), ¥ IJTHHA MACCUBA.

void Transform mas(int *mas, int len) // lniHa MaccuBa len He U3MEHSIETCS.
int 1

for (1=0;1<len; i++)
mas[i] = mas[i] *2;

}

// Tipumep Ne4. Tlouck B maccuBe. CMBICH 3a/1a4d B TOM, YTO JIJIsi MacCUBa 3a7aH
// xpuTepuit oTbopa, TO €CTh YCIOBUE, KOTOPOMY JOJAKHBI COOTBETCTBOBATH 3JIEMEHTHI
// MaccuBa. 3aady MOMCKa MOYKHO PellaTh MHOTMMH CIIOCO0aMu, U3 HUX MPOCTEUIIINH,
// 3T0 IpsAMON TTOUCK. [TpsIMBIM OH Ha3bIBAETCS MOTOMY, YTO YCIOBHE OTOOpA MPOCTO
// pUMepsIeTCs TI0 OYepeId KO BCEM AJIEMEHTAaM MacCuBa, U IS T€X, KTO
// COOTBETCTBYET YCJIOBHIO, BEITIONHSACTCS KaKOE-TO JEHCTBUE, HAIIPUMED, TTeYaTh.
// 1nst mpuMepa HaiiieM Bce Yucia, KpaTHbIE TISATH.
// 1. TloucK BceX BXOKIECHUNA 3HAUECHUS.
void Find_all (int mas[], int len)
{ // Tlouck Bcex BXOXKACHUN YUCEN, KPATHBIX MATH.
for (int1=0;1<len; 1+ +)
if (mas[i] % 5 ==0)
// 31ech ¢ 3TUM AJIIEMEHTOM MOXHO 4YTO-TO C/AeNaTh, HAPUMED, BHIBECTH.
printf ("Kparen nsitu anement ¢ HomepoM %d", 1)
b
// 3ameuanue. B cimydae, korja B MacCHBE HET HM OJHOT'O HCKOMOTO 3HAUCHUS,
// pyHKIIMEH OyaeT BBITIOIHEHO len cpaBHEHU, HO HUA OJ{HOM Me4aTH, COOTBETCTBEHHO,
// HUKaKOTO COOOIICHUS TI0JIb30BATEIb HE TTOJIYYHT.
// 2. Tlouck mepBoro BXoxaAeHUs 3HaueHUs1. OCOOCHHOCTHIO SIBISIETCS TO, YTO MIPU
// TIepBOM K€ YJJaYHOM CPaBHEHUHU aJTOPUTM JIOHKEH 3aKOHYUTH CBOIO PaboTYy.
// Ho ecnu HyKHOTO 3JIEMEHTa HE OKaXETCsl BOOOIIE, BBIXO U3 GYHKIIUU TPOU30MIET
// ipu 3aBEepIICHUU ITUKJIIA, U PE3YJIBTATOM JIOJDKHO OBITh 3HAYEHHE, OTIIMYHOE OT
// mo0Oor0o HOMEpa AIeMEeHTa MacCHBa, HaIIPUMeEp, OTpULIATeTbHOE, —1.
int Find_first (int mas[], int len)
{
// TIouck mepBOro BXOXKICHUS YMCIIa, KPATHOTO TISITH.
for (inti=0; 1 <len; 1++)
if (mas[i] % 5 ==0)
return i; // TlpepbpiBaHH€e MPU HAMIEHHOM 3HAUYCHUH.
// @YHKIHSI BEpHET HOMEP BXOXKJICHUSI.
return —1; // Heynaunblii mouck, GyHKIMs BepHET —1.
b
// TIpn obOpamernu K GyHKIIUA CIAEAYET y4eCTh, YTO 3HAYCHHE — |, BO3BpAIIICHHOE
// pyHKIIHEH, O3HAYAET HEYAaUYHbIN TTOUCK.
// Num = Find_first (A, 5);
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/| if (Num >= 0)

// printf ("Homep %d\n", Num);
// else
// printf ("OnemeHT He HaiineH");

// Tipumep NeS. HaxoxaeHrne CyMMBI 3JIEMEHTOB MacCHBA.

// @yHKIHS BO3BpAIAET OAHO 3HaYCHHE, TO3TOMY ee THM int. B 3To# 3a1aue npuseneM
// mpuMep MUCTIOIB30BAHUS PA3IUIHBIX CIIOCOOOB aJipecaliii AJI€MEHTOB MacCHBa,

// IpsAAIMY10 U KOCBEHHY10. BBIOOp cr1ocoObI aapecalini He 3aBUCUT OT criocoba

// mepenauv B pyHKIHIO TTapaMeTpa — MaCCHBA.

// 1. Ilpsimast aapecarusi. OOpalieHue K 3JIeMEHTaM MacChBa 4epe3 onepauio [].

int Suml (int *mas, int len)

{ |
int 1;
int Sum = 0;
for (1=0; 1 <len; i++)
Sum += masJi];
return Sum;
J

// 2. KocBennas aapecarus. OOpaieHue K 2JIeMEeHTaM MacCHBa 4epe3 OIepauio *,
// MPUMEHEHHYIO K yKa3aTento (Ha O4epeIHON PJIEMEHT MacCUBa).
int Sum?2 (int *mas, int len)

{
int *1p;
int Sum = 0;
for (ip = mas; ip < mas+len; ip++)
Sum += *ip;
return Sum;
b

//' 3. KocBennas agpecarnus. OOpalieHue K 3JIeMeHTaM MacChBa 4epes3 orneparuio *
// ¥ cMeleHue yKa3zatessi OTHOCUTEILHO Hauajia MacCUBa.
int Sum3 (int * mas, int len)

{
int Sum;
for (int 1= 0, Sum = 0; 1 < len; i++)
Sum += *(mas+i);
return Sum;
}

// Tipumep Ne6. BoiBon Ha 3KpaH HOMEPOB U aJIPECOB HIIEMEHTOB MacCHBa

// MAMIOCTPUPYET OTIIMYNE CTIOCO0O0B ajpecanuu. JlJisi BEIBOIA aipeca UCTIONb3yeTCs
// cnienudukarop popmata %op.

void Out (int *mas, int len)

{

int 1; *ip;
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for (ip = mas, i=0; ip <mas + len; ip++, i++)
printf("Homep %d Anpec %p\n", i++, ip);
b

// Tipumep Ne7. OyHKIHS MTOMCKA HAUOOIbIIEr0 (HAMMEHBILIEr0) JIEMEHTa MacCUBa.
// AATOpUTM pelIeHUs CIEAYIONUIUi: BBEIEM EPEMEHHYI0, 0003HAYAIOUTY IO

// MakcHMaJIbHOE 3HaYCHHE, U CHayvaja MPEeAnoI0KUM, YTO HAUOOIbIIUM (MK

// HaMMEHBILINM) SIBJIAETCS MEPBBIM AIEMEHT MaccuBa. Jlanee B ukie Bce

// mocnenyolue 3Ha4eHNs CPaBHUM C MaKCUMaJlbHbIM (MUHUMAJIHBIM) U, €CITU

// HaliieTCs TaKOe 3HAYEHHUE, YTO OOJIbIIE MaKCUMyMa (MEHbLIE MUHUMYMa), TO

// 3HaYEHNE MAKCUMAJILHOTO (MUHUMAJILHOTO) 3aMEHSIETCS 3HAaUYEHUEeM HallJIEHHOTO
// aMeMeHTa MaccHBa.

//'1. icnonp30BaHue NpAMON apecalyH.

int Max1 (int mas[], int len)

{
int 1, max; // Hambomnplllee 3HaYCHNE max.
max = mas[0]; // Tlycth mepBO€ HauOOJIbIIIEE.
for (1= 0; i<len; i++)
if (mas[i] > max) max = mas[i]; // Ecnu Haiinen anement (mas[i]),
// 6oABIIUHI, YEM TOT, KOTOPOTO
// cauTanIu MaKCUMaJIbHBIM (Max),
// TO 3aIIOMHHAEM €T0 3HaUYCHHE.
return max; // Bo3BpailiaeM 3Haue€HUE HAaMOOJIBIIETO.
j

// 2. Iconb30BaHKEe KOCBEHHOM aJipecaliuy.
int Max2 (int mas[], int len)

{
int *1p; // Yka3aresb Ha 3JIEMEHT MacCHBa.
int *Imax; // Yka3aTellb Ha HauOoJIbIIlce 3HAYCHHUE
1max = mas; // 3artoMHHAEM apec MaKCUMaJIbLHOTO.
for (ip = mas+1; ip< mas + len; ip++)
if (*1p > *imax) imax = ip; // Ecnu Haiinen snemeHT (*ip),
// 6OABIIUI, YEM TOT, KOTOPOTO
// cuuTan MakKCUMadbHBIM (*imax),
// TO 3amOMUHAEM ajipec.
return imax — mas; // Bo3Bpaiiaem HoMep HauOOJIBIIET0, BEIUUCICHHBIN KakK
// pa3HOCTH aAPECOB HAHJEHHOT'O U HAYaJIbHOTO.
h

// Tipumep Ne8. OyHKIMs yaaieHus dJIeMEHTa U3 MaccuBa. J[7ist onpeneneHHocTr

// ynanuM Bce OTpUIIATEIIbHBIC AIIEMEHTHI MACCHBa. Y TAJICHUE DJIEMEHTA 3aKTF0YaeTCs B
// CIBUTE 9aCTH MAaCcCHBA BJICBO HA OJHY MO3UIINIO, HAYUHAS C YAAIIEMOTO 3HAYCHMUS.

// InHAa MaccuBa yMEHbBIIIAeTCs Ha | TIpH KaXKIOM CABUTE, IIOATOMY JUTHHA MACCHBA

// BO3Bpammaercs 1o aapecy. B aTom anroputme o0beuHeHbI mouck (mpumep Ne3)

// v ymaneHue, mpudeM UK YAICHUS BHYTPEHHUHN, TaK KaK JJI KaKI0TO HAaWIEHHOTO

77



// 3HaYEHMs BBITIOJIIHACTCS CABUT OCTABILIEHCS YaCTH MAcCHBA BJIEBO Ha OJHY MO3UIHIO.
// ' YnpaBiieHue [UKJIOM BBIMOJHIET onepatop for, U3 KOTOPOro U3BATO MPUPALCHUE

// mapameTpa nukia. 3To He0OX0IMMO, TaK KaK MpUpaIleHue HOMepa 3JIeMEeHTa JOHKHO
// TPOUCXOAUTH JTUIIb TOTJA, KOT/Ia yAaJeHHUs He ObLJI0. DTO MO3BOJIUT U30ekKaTh

// omnOKu, Korja yAauseMble 3JIeMeHTHI OyAyT UATH TOPSII.

void Del (int mas[], int &len)

{

// TIouck OTpHUIIATENIbHBIX 3JIEMEHTOB BBINIOJHAETCA B LIUKJIE C pabouyell IepeMeHHO 1.
// Ecnau HailieH OTpULIaTeNIbHbIN JIEMEHT, €ro HoMep OyJeT i.

nt 1 // Pabouas mepemMeHHas JiJisl MOMCKa.
int 1 // Pabouas nepeMeHHas JJIsl yAaJICHUS.
for (1=0;1<len;) // TlpupanieHue u3bsTo.
{
if (mas[i] < 0) // DneMEeHT JOJKEH ObITh yajeH.
{

for(j=1;j<len—1;j++)
mas[j] = mas[j+1];

len — —; // lnuHa cTajia MEeHbIIIE 0 3aBEPIICHUN ITUKJIA.
else
1++; // TlepexoJ1 K CASAYIOIEeMY TTOUCKY, TOJIbKO

} // ecnu He ObUIO yIaJeHUS .

// Tipumep Ne9. DeMeHTh MacCUBa MOXHO MEHSTh MECTaMHU.
// Hanmpumep, mepecTaBUM MX IO KPYTY, 3TO HA3bIBAETCS IIMKIUYCCKHUM CIBUT.
// TlocneiHUM 3JIEMEHT HE YMaJeT 3a Kpail MacCHBa, a CTaHET MEPBBIM.
void Cyrcle Mas (int mas [], int len)
{
// TlepemeHHas tmp 3alIOMHUT 3HAYCHHUE TTOCIICAHETO dJIEMEHTA.
int tmp = mas[len — 1];

// CaBUT MaccuBa BIIPaBO, HAYMHAS C TIEPBOTO AJIEMEHTAa, 10 len-1.

for (int i = len-1; 1> 0; i— —)

mas|[i] = mas[i-1];
mas[0] = tmp; // 3aTTOMHEHHBIM JIEMEHT 3aITUCHIBACTCS BIIEPE]I.

}

// Tipumep NelQ. Oynkius GopMUpOBaHHS HOBOT'O MacCHBA.

// TloryduM MaccuB, B KOTOPOM COJEP>KATCS TOIBKO MOJTOKHUTEIBHBIE SJIEMEHTHI

// ncxogHoro MaccuBa. Bce He0OX0AMMbIE TaHHBIE JOJIKHBI OBITH OOBSIBICHBI BHE TEla
// byHKIMHU, U JOTKHBI OBITH U3BECTHBI BBI3BIBAIOLICH nporpamme. JljinHa HOBOTO

// MaccuBa M €ro 3HaUCHUS MOJy4YeHbl (PYHKIHEH U BO3BPAILAIOTCS B BBI3BIBAIOIIYIO

// mporpammy.

int New mas (int mas[],int len, int *mas_new, int &len new)

{
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len_new = 0; // B HOBOM MaccuBe HET HM OJHOTO 3HadyeHus. [lepemennas
// len_new MHIEKCHUPYET HOBBIA MAcCHB, a MO 3aBEPIICHUIO
// pabOTHI OyAET 3HATH YHCIIO 3aIMMUCAHHBIX 3JIEMEHTOB.
// TIpsiMO¥i TOMCK MOJOXKUTEIbHBIX AJIEMEHTOB:
for (int i = 0; 1 < len; i++)
if (mas[i] >0) // HaliieH TIOJI0KUTEIIbHBIN JICMEHT:
// 3amUCh €ro B HOBBIN MacCHB.
// Inaekcaliusi B MacCUBax pasJinyHa.
mas_new [len new-++] = mas[i];
// Tlo 3aBepIlIeHUH IUKJIA TTOMCKA OMpeielieHa JUIMHa HOBOTO MacCUBa, 3TO TIepeMeHHas
// len_new. OHa MOKeT OKa3aTbCs paBHOU 0, TO3TOMY UMEET CMBICI BO3BpAIaTh
// 3HAYEHHE TMHBI HOBOTO MaccrBa. IMEHHO MOATOMY (hYHKIIHMSI HIMEET THII int, 9TO
// naet e craryc PyHKIMH, BO3BPAIIAIONICH JIOTHYECKOE 3HAUCHHE.
return len_new;
b
// TIpu obpalieHuu K 3ToM (PYHKIIUU MOKHO BBITIOTHUTH MPOBEPKY: €CIIU PYyHKIIHS
// BepHyna 0, HOBBIA MAaCCUB UMEET HYJIEBYIO JUIMHY, TO €CTh, HE CHOPMHUPOBAH.
// if (New_mas (Array old, 10, Array new, len) ! = 0)
// print mas(Array new,len);
// B IpOTUBHOM city4ae JitoOble AeHCTBUSI C HOBBIM MAaCCUBOM O€CCMBICIICHHBI.

// Tipumep Nell. OyHKIUS MOXKET pabOTaTh C JTAHHBIMU 0A30BBIX TUIIOB, a TIPU

// obpaleHny el mepeaarTcs JIEMEHTH MaccuBa. Hampumep, ectb QyHKIMS, KOTOpas
// HAXOUT PacCTOSTHUE MEXKIY IBYMS TOYKAMHU Ha MJIOCKOCTH.

float R(float x1, float y1, float x2,float y2)

{
return sqrt (pow (x1—x2, 2.)+pow (y1-y2 ,2.));

Ecnu cymectByer MHOXKECTBO aOCTpaKTHBIX (DYHKITHI /1711 paOOThI ¢ MAaCCUBOM, TO
POJIb BBI3BIBAIOIIEH (TJIABHOM) MPOTpaMMBbI 3aKITFOYAETCS B TOM, YTOOBI:

1) mOArOTOBUTH TaHHBIE, KOTOPHIE TOJKHBI OBITH 00pa0OTaHbI;

2) ynpaBisaTh BbI30BaMU (PyHKIUN UX 00pabOTKH.

JIro6o#t (GyHKIMU BCe pPaBHO, KaKk OOBSBIEH W TONYy4YWI 3HAUYEHHS MAaCCUB, C
KOTOPBIM OH paboTaeT, Ba)XHO TOJBKO, YTOOBI MAcCCHUB CYIIECTBOBAI M MOIYYMI
3HAYEHMS O MOMEHTA, KOrJa OH OyJeT nepesiaH B PyHKIHIO (10 MOMEHTa 0OpallieHus!).
Croco0oB MOAroTOBKU (PAKTUYECKUX NAHHBIX A1 GYHKIHMA MHOTO. MOXXHO OOBSIBUTH
MAacCHB KaK CTaTUYECKUU WIM KaKk JUHAMHYECKWid. MOXHO TPHUCBOUTH 3HAYCHHS
JJIEMEHTaM MaccuBa JIOOBIM CIOCOOOM: WHUIMAIU3UPOBATh, BBECTH, MOIYYUTH
CIIy4allHO, BBIUMUCIUTH U Tpoure. DYHKIUU IS PEHIeHUs MHOTMX M3 3TUX 3ajay
OTMKCaHbI BhIIIE.

B tekcte npumMepa OyIayT TOJNBKO OOBSIBICHUS MEPEMEHHBIX, UX WHUIMATU3ALUA, U
oOpameHusi Kk GyHKIUAM. 31€Ch MBI MOKKEM, KaK TJaBHas Iporpamma YIpaBisieT
BBI30BaMU (DYHKITUH.

#include <stdio.h>
#include "Task.hpp" // BKIIFOYE€H TEKCT 3arojIoBOYHOTO (haiina.
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#define N 10 // 9TO 0OBSBICHNE HAMOOIBIIICH ITMHBI MACCHUBA.
void main(void)
{
int a[]={1,-2,3,-4,5,-6}; // OOBSBIICHHE Y MHUTIAATU3AIIHAS MAaCCHBA a.
// InvHAa MaccuBa OmpeeieHa ITUHOW CIIMCKA WHUITHATN3aINH.
int na = sizeof(a) / sizeof(int);
// YTOOBI YBUIETH Pa3MEIICHUE B TAMSATH JICMEHTOB MacCHBa, BBIBEACM €T0 Ha MeYaTh:
Print mas (a, na);
// I3MEHUM 3Ha4Y€HUS SJIEMEHTOB MacCUBa:
Transform mas (a, na);
// TIokaxeM, 9TO OHH U3MEHHIINCH:
Print mas (a, na);
// MaccuB yCI0BHO MEPEMEHHOM JJTMHBI.
int b[N]; // Beiienena namsth i N 2JIeMEHTOB MaccuBa b.
nt nb = 0; // PeanpHast minHa MaccuBa b < N.
printf ("InuHa maccuBa goixkHa ObITh < %d", N);
// BBeieM ero 3HadyeHUsI.
Input mas (b, nb); // lnuHa OyAeT omnpe/eneHa Mnpy BBOJIE.
// Halimem cyMMy 3JIEMEHTOB MaccHBa TpeMsi QyHKITUSMHU BBIYUCICHUS CyMMBI,
// 9TOOBI MOKA3aTh, YTO CIIOCOOBI aIpecalluid B MACCUBE MOTYT OBITh Pa3IUYHbI,
// a pe3yJbTaT OJUH U TOT €.
printf ("TIpsamas anpecanusi: Suml = %d\n", Suml (b, nb) );
printf ("Kocennas agpecauus: Sum?2 = %d\n", Sum?2 (b, nb) );
printf ("Kocennas agpecauus: Sum3 = %d\n", Sum3 (b, nb) );
// TIokakeM CXOJICTBO M pa3inune MEXaHU3MOB aJpecaliuu:
Out (b, nb);
//HaiimeM HanOOJIBIINKA DJIEMEHT MacCHUBa b:
printf ("Homep = %d, 3nauenue = %d\n", Max1 (b, nb), b[Max1 (b,nb)]);
//Y nanum U3 MaccuBa a OTPUIIATEIIbHBIE JJIEMEHTHI.
Del (a, na);
// TTokaxeM, 4TO OCTaJIOCh.
printf ("Ilocne ynanenus:\n");
Print_mas (a, na); // InHa MaccuBa YMEHBIIIMIIACK.
// BBIMOTHUM IUKIUYECKUN CABUT B MacCuBe b:
Cyrcle Mas (b, nb);
printf ("Ilocne capura:\n");
Print_mas (b, nb);
// LIMKTAYeCKUi CIBUT MOHO BBITIOJTHUTh MHOTO Pa3, €CIM OOpaTUThC K (DYHKIINH B
// muKIe, HapUMep, TPUKIbL:
for (int C =1; C<=3 ; C++) // C — OOBIYHBIN CYETIHK.
Circle_Mas (b, nb);
printf ("Ilocne capura:\n");
Print_mas (b, nb);
// OOBSIBUM HOBBII MacCUB U MTPOMHUITUAIUZHPYEM €TO.
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int d[5]=1{-1,1,-2,2,-3};
// OOBSIBUM HOBBII MacCuB, AJIMHA KOTOPOTO HE Oosee S5-Tu.
int c[5];
int nc; // PeanpHast JJIMHA HOBOT'O MACCHBA.
// TTomy4YuM HOBBIM MAacCHB, B KOTOPOM TOJBKO MOJIOKHUTEIIBHBIC DIIEMEHTHI MaccuBa d.
// JlaHHBIE HOBOT'O MAacCHUBAa M €T0 JJIWHA OYIyT MOTy4YeHbl (PYHKITUEH U BO3BPAIICHBI
// B BBI3BIBAIOIIYIO TIporpaMmy. OYHKITHS JIBaXKIbI BO3BpAIIACT JUTHHY, Yepe3 UM 1
// yepe3 CIUCOK MapaMeTpoB,

nc = New mas (d, 5, c, nc);

if (nc !=0) // JlnuHa HOBOTO MaccuBa OoJbiie 0,

// 3HAUUT, MACCUB TMOTYYEH.

{
printf ("HoBblit MaccuB:\n");
print_mas (c, nc);

¥

else

printf ("MaccuBa Het\n");  // Maccu He chOpMHUPOBaH.
// Obpaienne K GyHKIIUU ¢ 3JIEMEHTaMH MacCHBa.
// J1Ba MaccuBa OMPECIISIOT 3HAYCHUSI KOOPJIMHAT TOYEK Ha TIIOCKOCTH.
float x[3]={1.,2.,3.};
float y[3]={3.,2., 1.};
printf ("C anemenTaMmu MaccuBa oOparaemMcs K QyHKITUH,\n
9TOOBI HANTH pacCcTOSHUE OT TOYEK A0 Havajia KoopauHat\n");
for (int1=0;1<3;1++)
{ // Ilpu o6pateHnu Kk PyHKIIUK €¥ mepeaaeTcs TOJIbKO OJIHA TOYKA.
printf ("%6.2f %6.2f, R = %6.2f\n", x[1], y[1], R(0, 0, x[1], y[i]) );
b

} // End of main
BapuaHnTtsl 3a1aHui

[Ipennaraemeie 3a1aHnss UMEIOT OCHOBHYIO TeMy «00paboTka MmaccuBoB». He menee
BAYKHOM SIBJISIETCSI TEMa «MCIOJb30BaHNE MeXaHU3Ma (DYHKITHIT», paCCMOTPEHHAs paHee.
@OyHKIMU 00pabOTKM MAaCCHBOB UMEIOT OCOOEHHOCTH, CBS3aHHBIC C Mepeaadei TaHHBIX
B (DyHKIIMIO W BO3BpalleHHEM HX OTTyda. He cieayer mmcath mMpOCTO MPOTpaMMy
00pabOTKH MaccHBa, a 3aT€M «IEPENUCHIBATH €€ Ha (YHKIUIO», 3TO MOPOYHBIA MYTh.
CnenyeT BOCHUTHIBATH B ce€0€ aIrOPUTMUYECKOE MBIIIJICHUE, HAy4asCh BUJIETh
aOCTpaKTHBIN aJITOPUTM B KOHKPETHOM 3aj7aue, Hay4yasiCh BBIJEIATh IJIaBHOE U OTCEKATh
JIETAJIA, a TAKKE COBEPIIECHCTBYSI CBOM HAaBBIK MHOTOKPATHBIM MCIIOJIBb30BAHUEM OJTHUX
U TEX )K€ MEXAHU3MOB.

B xaxxnom 3amanuu mpejuiaraetcs Tpu 3afadd. B mio0oil M3 HUX mpenrnonaraercs,
yto GyHKUIUS 00pabaThiBaeT aOCTPAKTHBIM MacCUB, JJIsI KOTOPOT'O U3BECTHBI JIMIIb THIT
AJIIEMEHTOB U WX KOJIMYECTBO (JJIMHA MACCUBA).

B nepBoii 3aaue Hy>KHO OOBSIBUTH MaCCUB U MIPOMHUIIMAIU3UPOBATH €T0 B TJIABHOM
nporpamMe. MHunmanusamus, 3T0 cambld OPOCTOM MyTh NOJYYEHUS MacCuBa, OHA
MO3BOJISICT JIETKO MPOTECTUPOBATH 3aJayy H3MEHEHHWEM JaHHBIX MpPSIMO B TEKCTE
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nporpamMmbl.  AnropuTMamMu  00pabOTKM MaccuBa SIBJSIIOTCS TPOCTHIE AJITOPUTMBI
CKaHUPOBAHUS €r0 JIEMEHTOB, WM MPOXOJ 10 MACCUBY OT Hauajia 0 KOHIa. BXoIHbIM
JaHHBIM Uil (yHKIMH OOpabOTKM MaccuBa ABIISIETCS MMS MacCuBa M €ro JJIMHA.
Pesynbpratom 00paboTKH SIBISETCS OJHO 3HAYCHHE, KOTOPOE U BO3BpAIIaeT (PyHKITHS.

Bo BTOpoii 3amaue HYXHO OOBSBUTH MacCHMB B TJABHOW mporpamme. | naBHas
nporpaMma OyJeT YOpaBisSITh MPOLECCOM OOpabOTKM MacchBa MyTEM ONpECICHUS
MOCJIEIOBATENbHOCTA BBI30BOB  (PYHKIUU. [ yBenudyeHUs (QyHKIIMOHAIBHOCTH
MacCHuBa MpeaiaracTcsl HalmMcaTh M UCTOIb30BaTh (DYHKIIMKM BBOJA W BBIBOJA HA DKpaH
AJIEMEHTOB MAacCHBa, a Takke (QyHKIHUIO Ui QYHKIIUA €ro 00pabOTKU, OCOOCHHOCTHIO
KOTOPBIX BO MHOTHX 3aJadax OyAeT H3MEHEHUE JJIUHBl MacCHBa, BBIIOJIHSIEMOE
¢ynkueit. [Tockonpky AMMHA MaccuBa BCerja nepenaeTcsl B PyHKIMIO Kak mapaMmerp,
CJIEyeT BCEro JIMIIb He 3a0bITh NepeaaTh €€ Mo ajipecy, a He M0 3HAYEHUIO, IS YEero B
3arojioBKe GyHKIIMH MPUIUCATh 3HaK & K UIMEHHU IapaMeTpa, Halpumep,

void (int mas, int &len)

{

len=...;
b

B Ttperpeli 3amaue (yHKIMOHAJIBHOCTH MAacCHBa YBEJIMYMBAETCS JA00aBICHUEM
GyHKUMU CIydalHOW TeHepaly 3JIEMEHTOB MaccuBa. 3ajaued QyHKIuu 00paboTKu
ABJISIETCS TIOJIydYEHHWE HOBOTrO MaccuBa. [Ipu pemieHum 3TOM 3a1adyu BCE peEallbHBIC
MacCCHUBBI OOBSBIISET IVIABHAS MPOTPaMMa, U OHA K€ YIPAaBIIIET MPOLECCOM MOTyUYEHUs,
00pabOTKM M BBIBOJIA JAaHHBIX. DYHKITMS JOJDKHA MOJYYUTh B KaYECTBE MapaMeTPOB BCE
BXOJIHbIE JIaHHBIE W YyKa3aTeld Ha IMepeMEHHBbIe, KOTOpble OyayT pe3yJbTaToM
00pabOTKH.

3ananue 1.

1. [Ipoununmanu3upoBath MaccuB. Omnucarb  (QyHKIHIO, KOTOpas HaWaeT
KOJIMYECTBO OTPHUIIATEIBHBIX AJIEMEHTOB MaccuBa. OnucaTh QyHKUHUIO, KOTOpas HaWaeT
3HAaYCHHE HauOOJBIIETO U3 OTPULIATEIBHBIX SJIEMEHTOB.

2. Onucatph (QyHKIIMA BBOJIa M BBIBOJA AJEMEHTOB MaccuBa. Omucarh (yHKIUIO,
KOTOpas yAAJIUT U3 MacCHBa HAaMOOJIBUINI U3 OTPULIATEIbHBIX 3JIEMEHTOB.

3. Onucate GyHKIUIO CIydyalHOW TeHepaluu 53JIEeMEHTOB MaccuBa. OmnwucaTh
GYHKUMIO 19 HAXO0KICHUS CPETHETO apu(PMETHUECKOTO 3IeMEHTOB MaccuBa. Onucarhb
GyHKIIHIO, KOTOpasi OJyYUT B HOBOM MAacCHUBE BCE 3HAYEHUs, MEHBIIUE, YEM CpEeHEE
apudmeTrdeckoe cBoux cocenei. Mcrnonb3oBaTh MEXaHU3M yKa3aTeJe.

3ananue 2.

1. [Iponnumnmanu3upoBath MaccuB. OmnucaTe  (QyHKIMIO, KOTOpas HaWJeT
KOJIMYECTBO DJIEMEHTOB MAacCHBAa, HWMEIOIIMX YETHBIE MOPSAAKOBBIE HOMEpa, HO
SBIIIONIMXCA HEYETHBIMH unciaamMu. OnucaTth GyHKINIO, KOTOpas HailjeT Haubobiiee
YETHOE 3HAUYCHHE.

2. Omnucath (pyHKUIMH BBOJA@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpas yAAIAT MOBTOPSIOIINECS 3JIEMEHTHI MAaCCUBA.

3. Onucate (GyHKIUIO CIydyalHOW TeHepaluu 53JIEeMEHTOB MaccuBa. OmnwucaTh
(GyHKUHIO, KOTOpasl MOJIYYUT B HOBOM MAaCCHUBE TOJIBKO T€ 3JIEMEHTBl HCXOJHOTO,
KOTOpPbIE MMEIOT YETHbIE MOPSJIKOBBIE HOMEpPA, HO SBISIOTCA HEYETHBIMH YHCIAMHU.
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Hcnonb30BaTh MEXaHWU3M yKa3aTeNeH.

3ananue 3.

1. IlpovHuIIManM3UpPOBATh JBA MAcCHUBa MPOU3BOJIBHON JUIMHBI, B KaXKIOM U3
KOTOPBIX HET MOBTOPSIOMIMXCS 3HaUYeHHU. OnucaTh JOTHMYECKYI0 (YHKIIMIO, KOTOpas
MIPOBEPUT, HET JIM B MACCUBE MOBTOPSIOMINXCS JIeMEHTOB. Onucath (yHKIUIO, KOTOpast
HaWJIET KOJIMYECTBO PJIEMEHTOB, KOTOPHIE OJIMHAKOBBI B JIBYX MacCHBaX.

2. Onucarp (GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Omwucarh (hyHKIIHIO,
KOTOpasi ONPENEIINT, ABJISIETCS JIU MACCHUB YIOPSIOYEHHBIM IO Bo3pacTaHuio. Onucarhb
JIOTUYECKYI0 (DYHKIIMIO, KOTOpas Uil MacCHBa M HEKOTOPOTO 3aaHHOro N ONpeeuT,
COXpAHHTCS JIM YNOPSAIOYEHHOCTh, €Clii N «IIpUIucath» B KOHel MaccuBa. Ecnmu 3To
BO3MOXHO, (PYHKITUSI JOOABUT YMCIIO B KOHEIl MAaCCUBA, U YBEJIUYHT €T0 JITTUHY.

3. Onucarp GYHKIMIO CIyY9alHOW TE€HEpallud JJIEMEHTOB MaccuBa Y, B KOTOPOM
MOTYT OBITh KaK MOJOKUTEIbHBIC, TAK U OTPHUIIATEeNIbHBIE 3HaUeHHs. OncaTh (YHKIIHIO
MOJy4YE€HUs HOBOI'O MacCHBa Z IO CIEAYIOLIEMY 3aKOHY: Z; = Y; ,ecin Y; mo mMoxynto
oonbiie 1, u Z; = 1 B npoTuBHOM citydae. HaliTu 1 BEpHYTh YHCIIO €IMHUYEK B HOBOM
MaccuBe. Mcrnonb30BaTh MEXaHU3M yKa3aTenei.

3amanue 4.

1. [IpoununmanusupoBatb MaccuB. OnucaTh  (QyHKIMIO, KOTOpas HaWJer
KOJINYECTBO 3JIEMEHTOB MAacCHBa, MPUHAMICKAIIMX HUHTEpBajgaMm [—2, —5] wmum [2, 5].
Onucate (QyHKIHIO, KOTOpas HaWIET CyMMY S3JEMEHTOB, HE BXOJSALIUX B YKa3aHHbIC
WHTEPBAJIBI.

2. Onucarp GyHKIMM BBOJA U BBIBOJA DJIEMEHTOB MaccuBa. Ommcarh (DyHKIHIO,
KOTOpasi MPOBEPHUT, SIBIISIETCS JIW MAacCHB YIOPSJOYEHHBIM IO Bo3pacTtaHuio. Omnucarhb
GyHKIIUIO, KOTOpas BBIMOJHUT BCTAaBKYy B YIOPSIOYEHHBIM MAacCHB HEKOTOPOTO
MPOU3BOJIBHOTO 3HAYEHUS TaKUM O0Opa3oM, 4YTOOBI YMOPSJOYEHHOCTh HE Oblia
HapyLIeHa.

3. Onucathy (QYHKIUIO CIIy4allHOW TeHepaluu JJIEMEHTOB MmaccuBa. Omwmcarth
GyHKIIUIO, KOTOpask COXPAaHUT B HOBOM MAaCCHBE TOJBKO T€ AJIEMEHTHI HCXOIHOTO
MAacCuBa, KOTOPBIC MNpPUHAIJIEKAT HUHTEpBaIaMm [—2, —5] wmm [2, 5]. Ucnonb3oBaTh
MEXaHU3M yKa3aTelle.

3amaHue 5.

1. [Iponnunmanu3upoBarb MaccuB. Omnucatbh JBe QYHKIUU ISl HAXOXKIACHUS
HOMEPOB HaWOOJIBIIIETO U HAUMEHBILIETO PJIEMEHTOB MaCCHUBA.

2. Onucarp (GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Omwucarh (DyHKIIHIO,
KOTOpas yAAJIUT U3 MacCHBa HAMOOJBIITNI 1 HAMMEHBIITHI 3JIEMEHTHI.

3. Onucare (QYHKIMIO CIIy4yallHOM TeHepaluu 3JIEMEHTOB MmaccuBa. Omwucarthb
(GyHKIIMIO, KOTOPAasi BHITIOJIHUT Pa3/IeICHHEe MacCUBa Ha JIBA — MACCUB TMOJIOKHUTEIBHBIX
3HAYEHHUU U MACCUB OTPULATEIIbHBIX 3HaUCHUH. MCco/Ib30BaTh MEXaHU3M yKa3aTeNeH.

3ananue 6.

1. IlpovHKUIIMaN3UPOBATH JIBA MAacCHMBa, KOTOPBIE 3aJal0T /7 TOUYEK KOOpAMHATAMU
(X, Y) B nBymepHOM mipocTpancTBe. Onucarh (PyHKINIO, KOTOpask HAXOJIUT PacCTOSHUE
MEXIy JABYMS TMPOU3BOJIBHBIMU ToukaMu. OmnucaTh (QYHKIHIO, KOTOpas Haijer
pacCTOsSIHUE MEXK]Ty BCEMU TOUYKaAMHU M BBIBEAECT UX Ha SKpaH B BHUjE TaOnuilpl. Onucarh
(GyHKLHIO, KOTOpas HailieT HauOoJIbIlIee PACCTOSHHE.
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2. Omnucath (DyHKUMH BBOJA@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpas BBIIOJIHUTH CKaTHE MaccHBa (yJaJICHHE BCEX YUCEN, MEHBILINX HYJIA).

3. Onucate (GYHKIUIO CIydyalHOW TeHepaluu J3JIEeMEHTOB MaccuBa. OmnwucaTh
(GyHKLHIO, KOTOpas B HOBOM MAacCUBE MOJYYUT TOJBKO MOJIOKHUTEIbHBIE 3HAUCHUS
3JIEMEHTOB HCXOJHOTO MaccuBa. Mcroap30BaTh MEXaHU3M yKA3aTEIECH.

3amanue 7.

1. IlponHMIIMAaNU3UPOBATH JIBA MAacCUBa, KOTOPBIE 3aJal0T 7 TOUYEK KOOpAMHATAMU
(X, Y) B nexkaptoBoi cucteme koopauHaT. OnucaTh (yHKIHMIO MEepeBOJa JeKapTOBBIX
KOOPJIMHAT TOYKHU B MOJIAPHBIE (YIJIbI BBIYUCIATH C TOYHOCTBIO 710 TpagycoB). s Bcex
TOYEK IIEPEBECTH JEKAPTOBbI KOOPAMHATHI B IIOJSAPHBIE, COXPAHUTH B MAaCCHUBaXx.
Onucate QYHKIMIO TTOMCKA HanOOIbIIEro 3HaueHus. HallTh HOMep TOYKH, UMEroIIei
HauMOOJBIIUN PaINyC-BEKTOP, U HOMEP TOYKH, UMEIOIIEH HanboIbIHil yroi. BeiBecTn
3HAYECHUE AEKAPTOBBIX U MOJIPHBIX KOOPIUHAT 3THX TOYEK.

2. Omnucath ¢GYHKIMM BBOJA W BBIBOJA AJIEMEHTOB MaccuBa. Ommcath (QyHKIUU
MIOMCKA U yJIaJIEHUsI U3 MacCHBa MPOU3BOJIBHBIX Lienovek uucen (M1, M2, M3).

3. Onucate (GYHKIUIO CIydYalHOW TeHepaluu J3JIeMEHTOB MaccuBa. OmnwucaTh
(GyHKLIHIO, KOTOpas HAXOJUT B MAacCCHUBE BCE JJIEMEHTHI, 3HAYEHHS] KOTOPBIX
NpUHAAJEKAT HEKOTOPOMY YKa3aHHOMY Auana3zony [MI;M2], u dbopmupyeT U3 HUX
HOBBIM MaccuB. Vcrionbp30BaTh MEXaHNU3M yKa3aTee.

3amanue 8.

1. [Iponnunmanu3upoBath MaccuB. OnucaTh (QPYHKIUIO, KOTOpask HalJeT cpeaHee
apudmMernyeckoe 3JeMEHTOB MaccuBa. Omucarbh (QyHKLIMIO, KOTOpas HaWJeT HoMep
3JIEMEHTa MacCUBa, OJIMKANIIEero K cpeiHEMY apu(PMETHIECKOMY 3JIEMEHTOB MAaCCHBA.

2. lanpl KoOpAuMHATBl M Maccbl N MaTepuajbHBIX TOYEK, PACIOJIOKEHHBIX Ha
npsimoi. Onucarh (yHKIMU BBOAA W BeIBoga N Todek. Omnmcarh (yHKIUIO, KOTOpas
HallIeT KOOpAMHATY LIEHTpa TSHKECTH cucTeMbl. Omucarh (QyHKLWIO, KOTOpas HaWaeT
HOMEp TOYKM, Hauboijee OJIM3KO pACMONIOKEHHOM K MLEHTpYy TsokecTH. Omnucarb
GyHKIMIO, KOTOpas yHajduT TOYKYy, HauboJjiee OJM3KO PACHOJIOKEHHYI0 K IIEHTPY
TSYKECTH.

3. Onucate (GYHKIUIO CIydyalHOW TeHepaluu 53JIEeMEHTOB MaccuBa. OmnwucaTh
(GyHKUMIO, OOWUH U3 TMapaMeTpoB KOTOPOM CHMBOJIbHAs TEPEMEHHAs «3HaK»,
NpUHUMaromas 3HadyeHud '>' wim '<'. OyHKIUA NEePEeHuUIlIeT B HOBBIM MacCCHUB
TOJIBKO T€ 3JIEMEHThI UCXOAHOT0, KOTOPbIE OOJIbIIIE CPEAHETO apU(PMETHUECKOTO, €CIIU
3HaK '>', W Te, KOTOpbIE MeHblIe, ecau 3Hak '<'. Mcmoiab3oBaTh MEXaHU3M
yKazaTelieH.

3amanue 9.

1. [Iponnummanu3upoBarb mMaccuB. Onucarh J1Be (QPYHKIUU, KOTOPBIE OMpPENEIST,
ABJISIIOTCS JIM DJIEMEHTHI MAacCUBA YIIOPSJOYECHHBIMU 110 BO3PACTAHUIO, U SBIIAIOTCA JIU
3JIEMEHThl MacCuBa YHOPSAOYEHHBIMU 1O YyObIBaHMIO. OmnucaTh (YHKIHUIO, KOTOpas
OJIHA BBIMOJHSIET MOJIHYIO poBepKy. Eciu mopsinok Bo3pactanus, GyHKUUsS BepHET 1,
ecnu yObIiBaHMS, —1, eciau HeT mopsaka, 0.

2. Jlanbl koopauHaTel N MaTepHAIBHBIX TOYEK PACIOJOKEHHBIX HA IIPSAMOM, BCE
onHoil maccel M. Ommcary (QyHKIMH BBOJAa M BBIBOJA To4yeK. Omucarh (QyHKIHIO,
KOTOpas HailleT KOOpAMHATY LIEHTpa TsKeCTU cucteMbl. Onucath QyHKIUIO, KOTOpas
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HaiileT HoMep TOYKHM, Haubosee yJaleHHON OT IeHTpa TsxecTH. Omucarh QyHKIHIO,
KOTOpas yAAINT 3Ty TOUKY.

3. Onucate (GYHKIUIO CIydyalHOW TeHepaluu 3JIeMEHTOB MaccuBa. OmnwucaTh
byHKUIHIO, (DOPMUPYIOILYIO HOBBIM MaccuB, C MapaMeTpoM «3Hak». Eciu 3Hak '+', TO
byHkius GopMUpyeT HOBBIH MacCHB, B KOTOPOM 3alMCaHbl TOJIBKO MOJIOKUTEIbHbBIC
3JIEMEHTBI UCXOJHOI'0 MAacCHBa, eciid '—"', To QyHKuMs GOpMHUPYET HOBBIM MAacCHUB, B
KOTOpPOM  3alMCaHbl TOJBKO OTPULATENbHBIE BJEMEHThl HCXOAHOIO MAacCHBa.
Hcnonb3oBaTh MEXaHU3M yKa3aTeleu.

3amanue 10.

1. [IpoununmanusupoBarb MaccuB. OnucaTh (GYHKUHUH, KOTOpPHIE HAWAYT YHCIIO
MOJIOKUTENIbHBIX U YHUCJIO OTPUIATENIBHBIX 3JIEMEHTOB MaccuBa. Omnucath (YyHKIHIO
npeoOpa3oBaHus MacCUBa, KOTOpast BO3BOJAUT B KBAJPAT BCE OTPULIATEIbHBIE JIEMEHThI
MacCHBa, a U3 MOJOKUTENbHBIX 3JIEMEHTOB U3BJICKAET KBAJPATHBII KOPEHb.

2. Onucarp GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Ommcarh (QyHKIHIO,
KOTOpas yAaJUT U3 MacCHMBa BCE DJIIEMEHTHI, 3HAYEHUSI KOTOPBHIX MO MOIYJO OOJIbIIe
HEKOTOPOTO 3aJaHHOTO V.

3. Onucate (QYHKIMIO CIIy4allHOW TeHepaluu JJIEMEHTOB MmaccuBa. Omwmcarth
(GYHKIMIO, KOTOpasi BBIMOJIHUT pa3fefieHue MacCUBa Ha JIBA — MAaCCUB YETHBIX YHCEN U
MacCUB HEYETHBIX yKcell. Mcrnonb30BaTh MEXaHU3M yKa3aTeNe.

3amanue 11.

1. IlpouHUIIMATN3UPOBATH MACCHUB, B KOTOPOM MOTYT OBITh MOJIOKHUTEILHBIE U
oTpuuarenabHbie yncna. Onucath QYyHKIMIO, KOTOpas HalIEeT KOJUYECTBO 3JIEMEHTOB
MacCHUBa JI0 MEPBOTr0 OTPUIATENBHOT0, U (PYHKIIUIO, KOTOpas HallIeT CyMMY 3JIEMEHTOB
nocJie MepBOro oTpuuareabHoro. Onucarh GyHKIMIO, KOTOpas pemuT 00e ITH 3aJauH.

2. JlaHbl KOOpAMHATHI # TOYEK HA KOOPJAUHATHOM MIIOCKOCTH MacCUBaMU KOOPIMHAT.
Onucate (PyHKIIMU BBOJIa U BBIBOJIA 7 TO4EK. Omnucarh (QyHKIMIO, KOTOpasi OCTABUT B
MacCHBax TOJIBKO T€ TOYKH, KOTOpbIE MPUHAJIEXAT MOJIOCE, 3aJaHHOM CHUCTEMOM
HEPABEHCTB:

y>=—1
, @ OCTaJIbHBIE yJIAJIUT.

y<=+I

3. Onucate (QYHKIUIO CIIy4alHOW TeHepaluu JJIEMEHTOB MmaccuBa. Omwmcarth
GyHKIIUIO, KOTOpasi B HOBOM MAacCCHBE TOJYYUT BCE 3HAYCHHS HCXOIHOTO MAaCCHBA,
KOTOpPBIE HAXOIATCA IIOCIE IIEPBOrO0 OTPULATEIBHOrO dJeMeHTa. lcnosb30BaTh
MEXaHU3M yKa3aTele.

3amanue 12.

1. [IponHUIIMANU3UPOBATh MACCUB, B KOTOPOM MOTYT OBITh KaK MOJIOKHUTENIbHBIE,
Tak ¥ oTpuuareiabHble uncia. Onucath (yHKIUIO, KOTOpas MPOBEPUT, SBISIOTCS JIU
AJIEMEHThl MacCHMBa YIHOPSAJIOYEHHBIMU 1O Bo3pacTaHuio. Onucath (QYyHKIHUIO
COPTUPOBKM MAacCHBa IO BO3PACTAHUIO METOJIOM ITy3bIpbKa. AJTOPUTM 3aKIIOYAECTCS B
CIEAYIOLIEM: MAaCCHUB IPOCMATPUBACTCS II0 NEPEKPEIIUMBAKOIIUMCS IIapaM YuCell
(a, ai+;). Ecmm a; > a;+;, OHU MEHSAIOTCS MecTaMu. [lepecTaHOBKM MOACUUTHIBAIOTCS.
AnropuT™m 3aBepimiaeT paboTy, €CIM TpU TMPOCMOTPE MaccuBa HET HHU OJHOU
nepectaHoBKU. COPTUPOBKA BBITIOJIHIETCSA B TOM K€ MacCHUBE.
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2. JlaHbl KOOPAMHATHI 7 TOYEK HA KOOPAVMHATHOW IJIOCKOCTH MacCHUBaMHU KOOPJIMHAT
(X, Y). Onucath pyHKIIMY BBOJA M BBIBOJA MACCHUBOB, OMPEACIAIONMX TOYKU. Onucarh
GyHKIMIO, KOTOpas HalJeT KOOpPJAWHATHI IIEHTpa CUCTEMbl W JO0OABUT HaWJICHHBIC
3HAYEHHUS B KOHEIl MaCCUBOB KOOPIMHAT.

3. Onucate (GyHKIUIO CIIydyalHOW TeHepaluu »J3JIeMEHTOB MaccuBa. OmnwucaTh
byHK1IHI0, KOTOpast GOPMUPYET HOBBIM MACCHUB, COACPKALIUN TOJIBKO MOJOKUTEIbHbBIE
AJIIEMEHTBl MCXOAHOro MaccuBa. Ommcath (QyHKIUIO, KOTOpas (GOpMHUpPYET HOBBIN
MacCHB, COAEPKAIIMN TOJBKO OTPUUATEIBHBIE BJEMEHTBl HMCXOJHOIO MAacCHUBa.
Hcnonp30BaTh MEXaHU3M yKa3aTeJEH.

3ananue 13.

1. lan MaccuB NMPOU3BOJIBHON JITUHBI, OMPEACISIOMUA KO3(PPUIIMEHTH MHOTOUJICHA
crenenu N. I[lpouHunmanu3upoBath MCXOJIHBIN MaccuB. Onucath GyHKIHIO, KOTOpas
OTIPEJICITUT, HE UMEET JIM HyJIeBOE 3HaUCHHUE KOI(PPHUIIMEHT MPU HAWBBICIICH CTEIICHHU.
Omnucate (yHKIMIO, KOTOpas HAWAET 3HAYE€HWE HAWOOJIBIIETO 3JIEMEHTAa MAaCCHBA.
Omnpenenuth, Npu KakoW cTeneHn KodpduiueHT Hanbonbmmid. Onucarh (QyHKIHUIO,
KOTOpasi HAalJIeT 3HAY€HUE MHOTOUJIEHA B TPOU3BOJILHON TOYKE X.

2. Onucatp (hyHKIIMU BBOJIA M BbIBOJIa MaccuBa. OnucaTh PyHKIMIO BEIpABHUBAHUS
3JIEMEHTOB MAacCHBa, KOTOPOE 3aKIIOYACTCA B YIAICHUU U3 MACCHMBA BCEX AJIEMEHTOB,
0 MOJYJIIO OOJIBIIUX HEKOTOPOTO M.

3. Onucatp GyHKUUIO CIy4yalHOM reHepaluy 3JE€MEHTOB MaccHuBa. 3aJaThb MacCUB
MPOU3BOJIBHON JUIMHBI, ONpPEAesomuid Ko3QQPUIMEHTH MHOTOWJIeHa cTerneHu N.
Onucath QYHKIIMIO, KOTOPAasi BHIYUCIUT U COXPAHUT B HOBOM MacCHBE KOI(P(HUIIUESHTHI
MHOT'OWIEHA, SIBISIOLIETOCA €ro MPOU3BOAHOM MEPBOM CcTeneHU. Mcnonb3ys ee, HauTu
MPOU3BOAHYIO 1-U cTeneHu. MCronp30BaTh MEXaHU3M YKa3aTeIIeH.

3ananue 14.

1. [Tponnumanm3upoBarh MaccuB. OnucaTh (YHKIHM TMOWCKAa HAMMEHBIIETO,
HanOOJIBIIIETO PJIEMEHTOB MAaCcCHBa M (DYHKITMIO BRIPABHUBAHUS MAacCHBA (3aMEHA HYJIEM
MUHHMAIbHOTO U MAKCUMAJIBHOTO €r0 3JIEMEHTOB).

2. Onucatrh (yHKIMM BBOJIa U BBIBOjJAa MaccuBa. Onucarh (QyHKIHIO, KOTOpas
MIPOBEPUT, SIBISETCS JIM MACCUB YMOPSIOUYCHHBIM MO yObIBaHUIO. OnucaTh (yHKIUIO,
KOTOpasi B YIOPSJOUYCHHBIA MO YOBIBAHUIO MACCUB BKJIFOYUT HEKOTOPBINA DJIEMEHT b ¢
COXpPaHEHHUEM YTOPSATOYEHHOCTH.

3. Onucarpy (YHKIMIO CIIy4yallHOM TreHepaluu 3JIEMEHTOB MaccuBa. JlokanbHBIM
MUHHUMYMOM HAa3bIBAETCS JIFOOOW AJIIEMEHT, KOTOPbIA MEHbIIIE CBOUX coceneld. OnucaTth
GyHKIIUIO, KOTOpas HaieT BCe JOKAJIbHbIE MUHHUMYMBI, C 3allMChbl0 MX B HOBBIN
MaccuB. VCIIonb30BaTh MEXAaHU3M YKa3aTeeH.

3ananue 15.

1. [Tponnumanu3upoBath MaccuB. Onucath (QYHKIUIO, KOTOpas MOJYYUT CYMMY
HEYCTHBIX YHUCEN JaHHOTrO MaccuBa. OmucaTh (QYHKIHIO, KOTOpas MOJYYUT CYMMY
OTpHUIIATENBHBIX YKCEI JAaHHOTO MaccuBa. Onucarh GyHKIHIO, KOTOpasi MOIYYUT CYMMY
TEX YMCEJI JAHHOTO MaCCHUBa, KOTOPHIE HEUETHBI U OTPULIATEIIbHBI.

2. Onucatrh (yHKIMM BBOJIa U BBIBOjJA MaccuBa. Onucarth (QyHKIHMIO, KOTOpas
ONPENCIIUT, SBISETCA JIM HEKOTOPOE YHUCIO MpOcThiM. Omnucath (yHKIUIO, KOTOpas
YIAJIUT U3 MACCUBA BCE MPOCTHIE YUCIIA.

86



3. Onucarp (QyHKIOHIO CIIy4ailHOW TeHepary 3JeMEHTOB MaccuBa. [lomyduuTh nBa
MacCHMBa OJWHAKOBOW muHBI. Ommcath (yHKIHIO, KOTOpas CJIOKUT WA BBIUTET
MaCCHBBI TIORJIEMEHTHO C 3alUChI0 B HOBBIM MaccuB. Omepanus (3Hak '+' wim '—")
nepenaercd B yHKUUIO Kak nmapametp. Mcrnonp30BaTh MEXaHU3M yKa3aTenei.

3amanue 16.

1. [IpoununmanusupoBarb MaccuB. OnucaTh (QYHKIHMIO, KOTOpas ONpPEAesuT,
ABIIAIOTCS JIM NaJUHAPOMOM J3JIeMEeHThl MaccuBa. Omnucath (QyHKUHIO, KOTOpas
PacCIoOJIOKHUT €ro AJIEMEHThl B OOpAaTHOM TMOPSIKE, HE HCIOJIb3ys BCIOMOTATEIbHBIN
MacCHB.

2. Onucarpb (PyHKIMM BBOJAA M BbIBOAA MaccuBa. Onucarth (QYHKIMIO HAXOXKIACHUS
CpPEIHEro apu(pMETHUECKOro »3JIeMEHTOB MaccuBa. OmucaTh (QyHKIHIO, KOTOpas
N00aBUT HallIeHHOE Cpe/lHee 3HaYeHHE B KOHEIl MacCHBa.

3. Onucary (QYHKIMIO CIIy4yallHOM TeHepaluu 3JJIEMEHTOB MmaccuBa. Omwucarhb
(GYHKIMIO KOMUPOBaHUS MaccuBa. VCronb30BaTh MEXaHU3M yKa3aTelei.

3ananue 17.

1. [Ipoununmanu3upoBaTh MaccuB. Omnucarb  (QyHKIHIO, KOTOpas HaWaeT
HanOoJbIlIee U3 HEUETHBIX MO 3HaYeHHIO yucel. Onucath (GyHKIUIO, KOTOpas HaWaeT
HauMEHbIIee W3 4YeTHbIX uucen. OnucaTh (PyHKIMIO, KOTOPask OJHOBPEMEHHO PEIIUT
00e 3Tu 3a1a4H.

2. Onucath (QyHKIMM BBOJ@ M BbIBOjJAa MaccuBa. Onucarh (QyHKIHIO, KOTOpas
ONPENEIIUT, SIBISETCA JIM MAacCUB YINOPSAJOYEHHBIM, HAlpUMEp, IO BO3PACTAHUIO.
Onucate (QyHKIMIO, KOTOpash BBINOJHUT BCTAaBKY B YIHOPSJAOYEHHBIM MAacCHB
HEKOTOPOT0 MPOU3BOJIBHOTO 3HAYEHUSI TaKUM O00pa3oM, YTOOBI YNOPSAOYEHHOCTh HE
ObL1a HapyIIeHa.

3. Onucarpy (QYHKIMIO CIIy4ailHOM TeHepaluu SJIEMEHTOB MaccuBa. l[lomyduTsb
mMaccuB B. Onucarb (GyHKIHIO, KOTOPasi COJIbET HEKOTOPHIN YIOPSI0YEHHBIN MacCcuB A
CO CIIy4alHBIM MacCCHUBOM 55, MHOTOKPAaTHO BBITIOJIHSISL BCTABKH 3JIEMEHTOB U3 MaccuBa B
B MaccuB A. Mlcnoyib30BaTh MEXaHU3M yKa3aTeNeH.

3ananue 18.

1. [IpoununmanusupoBarb MaccuB. Omnucarb (YHKIHMIO TOUCKAa HAWOOJBIIETO
3HaueHusa. Onwucarb (YHKIHMIO COPTUPOBKM MaccHMBa IO BO3PACTaHHUIO HA OCHOBE
anroputMa obOmeHa. IlyreM mpocMoTpa OTBICKMBAaETCSd MAaKCUMaJbHOE 3HAYEHUE U
MEHSIETCS MECTAMU C IMOCIEIHUM DJIEMEHTOM, 3aTEM 3TOM K€ OINEpallld IOJBEPracTCs
OCTaBIIAsACS 4YacTh MacCMBa KpOME IIOCIEIHETO DJJIEMEHTa, 3aTeéM KpOME JABYX
MOCJIEIHUX W T.J. Bcero (n—I) pas, rae n —4ucio 3JEeMEHTOB MaccuBa. McxomHbie
JAHHBIE HE COXPAHSThH, T.€. BBIIOJHUTH COPTUPOBKY B TOM K€ MacCHUBE.

2.Omnucarp (QyHKIMM BBOJAA W BbIBoJa MaccuBa. Onucath  (QyHKIIHIO
npeoOpa3oBaHus MacCHBa, KOTOpas yJalsieT MX HEro BCE OTPHIIATENIbHBbIC U PaBHBIC
HYJIIO 3HAYCHMUS.

3. Onucate (QyHKIUIO CIy4yalHOW TEHepaluu >3JeMEHTOB MaccuBa. IlycTh nBa
MacCCHBa MPOU3BOJIBHON IITUHBI XPaHAT KOA(PGUIIMEHTHI ABYX MHOTOUYWICHOB CTeTeHer N
u M. Omnucath QYHKIIUIO CIOKECHHUS (BBIYMTAHWS) MHOTOYJICHOB, IOTYYaIOITyIO
3HaYeHus K03 (PUIHUEHTOB HOBOI'O MHOTOUYJIEHA B HOBOM MaccuBe. XapakTep onepanuu
(3Hak '+' wim '-') 3amath Kak napamerp (QyHkuuu. Mcnonb3oBaTh MEXaHU3M
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yKaszaTesen.

3ananue 19.

1. [IpoununmanusupoBarb MaccuB. OnucaTh (QYHKIHUIO, KOTOpas ONpPEaesurT,
00pa3yloT JIn 3JE€MEHThl MaccuBa apu(pMeTHYecKyro mnporpeccuto. Eciu na, BepHYTh
3HaMeHarelb nporpeccuu, nHaue 0. OnucaTth QyHKIHIO, KOTOpask ONpPEIeIuT, 00pa3yroT
JI 3JIEMEHTHI MacCHBa Fr€OMETPUUYECKYIO ITporpeccuto. Ecnu 1a, BEpHYTh 3HAMEHATENb
nporpeccuu, nHaue 1.

2. Onucarp (GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Ommucarh (QyHKIHIO,
KOTOpasi yAAJINT U3 MAacCUBA MEPBbIN U MOCIEAHUN FJIEMEHTHI.

3. Onucary (QYHKIMIO CIIy4yallHOM TeHepaluu 3JIEMEHTOB MmaccuBa. Omnwucarhb
GyHKIHUIO, KOTOpasi MOJYYUT B HOBOM MAcCHBE YIOPSAOYEHHBIM IO BO3PACTAHHIO
HCXOJIHBIN MaccHB. MCIOIb30BaTh MEXAHU3M YKA3aTEJIEH.

3ananue 20.

1. [Ipoununmanu3upoBaTh MaccuB. Omnucarb  (QyHKLIHIO, KOTOpas  HaWaeT
KOJIMYECTBO YETHBIX JJIEMEHTOB MaccuBa. Omnmcarh (yHKIHIO, KOTOpas HaWaeT
KOJIMYECTBO HEYETHBIX JJIEMEHTOB MaccuBa. Omnucath (QyHKUHIO, KOTOpas
OJIHOBPEMEHHO PEIIUT 00€ 3aauH.

2. Onucath (YHKIIMU BBOJIAa M BBIBOJIa JIEMEHTOB MaccuBa. OmwucaTh (yHKIIHIO,
KOTOpasi yIAJIUT U3 MAacCUBA T€ 3HAYECHUS, KOTOPBIE IIOBTOPSFOTCSI.

3. Onucarpy (QYHKIMIO CIIy4yallHOM TeHepaluu 3JIEeMEHTOB MaccuBa. Omnwucarb
GYHKUIMIO HAaXOXJEHUS CpPEIHEro apu(pMETHYEeCKOro 3JIEMEHTOB MaccuBa. Omnwucarb
(GyHKIMIO, KOTOpash MOJYyYUT B HOBOM MAaCCHUBE T€ 3HAYEHHUS HCXOAHOIO, KOTOpHIE
OTJIMYAIOTCA OT CpPelHEro apu(pMeTHUECKOro 3JEeMEHTOB MaccuBa He Oosee yeMm Ha 1.
Hcnonb30BaTh MEXaHNU3M yKa3aTeNeH.

3ananue 21.

1. [Iponnunmanu3upoBaTh MaccuB. OmnucaTh (QYHKIHIO, KOTOpas OMPEICIIuT,
SBIICTCS JIM MAacCHUB 3HAaKoNepeMeHHbIM. Omnucath (YHKIHIO, KOTOpas HalIeT 4ucio
CMEH 3HaKa B MacCCHBE.

2. Onucarp (yHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Omwucarbh (DyHKIMIO,
KOTOpasi ONPENEIINT, ABJISIETCS JIU MACCHUB YIOPSIOYEHHBIM IO BO3pacTaHuio. Onucarhb
(GyHKUHIO, KOTOpas OOBEAMHHMT JBa YHOPSAJOYEHHBIX MacCuBa B TPETUH, TOXKE
YIOPSIAOYEHHBIN, HCMOJb3YysI MEXaHW3M BCTaBOK OYEPEAHOTO BJIEMEHTAa BTOPOIO
MaccHBa B MOJXOSIIEE MECTO TIEPBOTO.

3. Onucarh QPYHKIUIO CIydyalHOM T'eHEepalMH 3JIEMEHTOB MaccuBa. Mcrmonb30BaTh
ee, 4ToObI 3a/1aTh B BUJIE JBYX MACCHBOB MPOU3BOJILHON JIJTUHBI KOOPAMHATHI 71 TOUEK
Ha TIocKocTu. Onucarh (PYHKIUIO BBIYHCICHUS PACCTOSIHUS MEXIY JBYMS TOYKaMHU.
Hcnonp3oBaTh €€, 4YTOObI MOJIYYUTh B HOBOM MAacCHBE HOMEpa BCEX TOYEK,
NpUHAJIeKAIINX KPYyry paauyca R ¢ IEHTpOM B Hayaie KoopAuHaT. Mcrmosib30BaTh
MEXaHN3M yKas3aTeJeu.

3ananue 22.

. ITpouHnnmanu3upoBatb B BHJAE JBYX MAacCHBOB IPOU3BOJIBHOM  JIJIMHBI
KOOpJIMHATBl 7 TOYeK Ha TIuiockoctd (X, Y). Onucate (QyHKUUIO BBIYUCICHUS
paccTostHUS MeXAy IByMs Toukamu. Onucarbh (GyHKLUHIO, KOTOpask HalJeT CyMMapHOe
paccTosiHKie B IOpsiAKE 00X0/1a OT MEPBOM TOUKH J0 MOCTETHEH.
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2. Omnucath (DyHKUMH BBOJA@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpas MPOBEPUT, HAXOAUTCS JIM TOYKA C KOOPAUHATAMM (X,)) B JUANa30HE 3HAYEHUUI
IX|<R u |y|<R . Onucarh QyHKIHIO, KOTOpask BBINOIHUT ISl # TOYEK Ha TUIOCKOCTH
yAaJIEHUE U3 MAaCCUBOB KOOPJMHAT T€X TOUEK, UTO HE MPUHAJJIEKAT 00JIACTH.

3. Onucath QYHKIUIO CIydyallHOM FeHepalliy SJIEMEHTOB MacCHBa. 3a/1aTh ClIy4yaitHO
KOOpJIMHATBI # TOYEK Ha IulockocTu. Omwucarh (YHKIHIO, KOTOpas s 7 TOYEK
chopMHUpyeT MacCMB HOMEPOB Te€X TOYEK, paguyC-BEKTOP KOTOPBIX MEHBIIE
HEKOTOPOTO 3aIaHHOTr0 R. Mcrionb30BaTh MEXaHU3M yKa3aTeneil.

3amanue 23.

1. [Tpoununmanu3upoBaTh MaccuB. OnucaTh (QYHKIUIO Ui HaXOXKIACHUS MEPBOTO
IOJIOKUTENBHOIO 3JIEMEHTa MacCuBa, W (QYHKIUIO I HaXOXKJIEHHUS IOCIEIHErO
OTPULIATEIBLHOTO 3JIEMEHTA MACCHBA.

2. Omnucate (DyHKUIMH BBOJ@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpasi yJaJUT W3 MACCUBA IIEPBBIA ITOJIOKUATEIBHBIA W NEPBBIA OTPULIATEIIbHBIN
DIIEMEHTBI.

3. Onucate (GYHKIUIO CIydyalHOW TeHepaluu 53JIEeMEHTOB MaccuBa. OmnwucaTh
(YHKLHIO, KOTOPasi BBIOJHUT CIUSHHUE JBYX MAaCCUBOB OJIMHAKOBOW JJIMHBI B TPETHEM
(37IeMeHThl TEepBOr0 M BTOPOrO MAaCCHMBOB B HeEM uepenyrorcs). lMcnonb3oBaTh
MEXaHU3M yKa3aTeJen.

3amanue 24.

1. [Iponnunmanu3upoBatb MaccuB. Omnucarth JOTUYECKYIO (YHKIMIO, KOTOpas
HailleT, ecTh JM B MacCUBE XOTs Obl OJHO HyJieBoe 3HaueHue. Omnucath (QyHKIIHIO,
KOTOpasi Hailzer oOlee Yuciao 3JIEMEHTOB JI0 MEPBOT0 HYJEBOTO U MOCJE MOCIEIHErO
HyJieBoro. Ecnu HU OfHOro HyJeBOro sjemMeHTa HeT, (yHKuus BepHeT —1, Ecau
HYJIEBBIMM SIBJISIIOTCSL TIEPBBIM 3JIEMEHT U MOCHeqHUH, (yHKIUsA Bo3Bpamiaetr 0, nHaye
3Ha4YCHHE, OTIIMYHOE OT 0.

2. Omnucath (DyHKUIMH BBOJ@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpas yAAJIUT U3 MacCHBa BCE 3HAYEHUS J0 NEPBOr0O HYJIEBOI'O U MOCIE MOCIEIHETO
HYJIEBOTO.

3. Onucate (GYHKIUIO CIydYalHOW TeHepaluu 3JIEeMEHTOB MaccuBa. OmnwucaTh
JIOTUYECKYI0 (DYHKIIHMIO, KOTOpasi B HOBOM MAacCUBE MOJIYYUT BCE€ 3HAUYECHHSI UCXOIHOTO,
KOTOPBIE HAxXOJSATCA OT IIEPBOrO HYJIEBOIO 3HAYEHHUS 10 TOCIEIHETO HYJIEBOIrO
3HaueHus. Mcronp30BaTh MEXaHU3M yKa3aTelen.

3amanue 25.

1. [IponHMIMAIN3UPOBATH J1BA MAcCUBAa, KOTOPBIE 3aJAI0T 7 TOYEK KOOPAHHATAMM
(X, Y) B nexaptoBoil cucteme koopaumHaT. Omucarh JOTMYECKYIO0 (DYHKIIHIO, KOTOpas
IPOBEPUT, MPUHAIIEKUT JIM TOUKA C KOOpAUHATAMH (X, ) Kpyry paauyca R ¢ nenTpom
B Havasie koopauHar. Onucath (QyHKLHUIO, KOTOpas Uil 7 TOYEK ONpPENEeINT, Kakas U3
HUX MPUHAJIEKUT YKa3aHHOW 00JIaCTH U BBIBEJIET B TAOJIHILY.

2. Onucath (pyHKIMU BBOJAA U BBIBOJAA AJIIEMEHTOB MAaCCHBOB KaK KOOPAMHAT TOYEK.
Onucarp (QyHKIHIO, KOTOpas yJaJIUT M3 MAacCUBOB BCE TOYKH, HE MPHUHAJJICKAIINE
yKa3aHHOW 00J1acTH.

3. Onucate GyHKIUIO CIIydyalHOW TeHepaluu 53JIeMEHTOB MaccuBa. OmnwucaTh
(GyHKLHIO, KOTOpas HaxOJUT B MAacCHUBE BCE DSJIEMEHTbI, 3HAYEHUS KOTOPBIX HE
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IpUHAIEKAT HEKOTOPOMY yKa3aHHOMY JManasony [4,B], u popMupyer u3 HUX HOBBII
MaccuB. Mcronb30BaTh MEXaHU3M yKa3aTenei.

3amanue 26.

1. [IpoununuanusupoBatb MaccuB. OnucaTh  (QyHKIMIO, KOTOpas HaWJer
HAaUMEHBIIMK 3JIeMEeHT MaccuBa. Onucarb (QYHKIUIO, KOTOpas HaleT HauOOJbLINN
aneMeHT MaccuBa. Onucarh (QPYHKIMIO, KOTOpas MEPEMEHUT MECTaMU HauMEHbIlee U
HanOOJbIIee 3HAYEHUSI COOTBETCTBEHHO C MEPBLIM U MOCIEAHUM 3JIEMEHTaMHU MAaCCHBA.

2. Onucarp ¢GyHKUMHM BBOJAA M BbIBOJA MaccHBOB. OmnucaTh (QYHKIUIO, KOTOpas
OMPENEINT, SBJISETCA JIM 4YUCIO 4YeTHbIM. Omnucarh (YHKIMIO, KOTOpas yAalUT HX
MacCHBa BCE YETHBIE YUCIIA.

3. Onucarpy (QYHKIMIO CIIy4allHOM TeHepaluu 3JJIEMEHTOB MmaccuBa. Omnwucarb
(GYHKIMIO, KOTOpasl OMpPENEeNHT, SBISETCS JIM 4HUCIO MNpocThiM. Onucarh (pyHKIHIO,
KOTOpas. MEpPENUuIIeT B HOBBI MAacCHB TOJIBKO T€ 3JIEMEHTBl HCXOIHOTO, KOTOpbIE
SIBJISIFOTCSL TPOCTBIMU YKCIIaMU. VcIIonb30BaTh MEXaHU3M yKa3aTeNe.

3ananue 27.

1. [IpoununmanusupoBarb MaccuB. OnucaTe (QYHKIHUIO, KOTOpas ONpEaesuT,
SBJISIIOTCSI JIM DJIEMEHThI MaccuBa apudmermyeckoi mporpeccueil. Ecnu mporpeccus
BO3pacTaroas, (GyHKIMs BepHET 1, eciiu yobIBaromias, —1, ecnu He nporpeccus, 0.

2. Onucarp (GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Omwucarh (QyHKIIHIO,
KOTOpas ynajsieT U3 MacchBa Bce HyJeBble 3HaueHus. Onucarh (QyHKIHMIO, KOTOpas
MEHSIET MECTaMHM 3JJIEMEHTbl MAacCHBa, INEPEIBUras B HAyajao BCE IMOJIOKHUTEIbHBIC
DJIEMEHTHI, @ B KOHEL BCE OTPULIATEIbHBIC, BBIITOJIHSS IIEPECTAHOBKU B TOM K€ MaCCHBE.

3. Onucarpy (QYHKIMIO CIIy4yallHOM TeHepaluu JJIEMEHTOB MaccuBa. Omnwucarthb
(GyHKIMIO, KOTOpas MO 3aJaHHBIM 3HAYEHMSIM IE€PBOrO 3JEMEHTa W 3HaMEHaTels,
TeHEepUpyeT apuPMETUUYECKYIO0 Mporpeccuto AnuHoM n. lcmonb3oBaTh MeXaHU3M
yKaszaTeJen.

3ananue 28.

1. [Ipoununmanu3upoBath MaccuB. Onucath (PyHKIUM TMOWCKAa HAWOONBIIETO U
HAaWMEHBIIIET0 3JIEMEHTOB MaccuBa (Bo3BpaliaTh HoMmepa). Onucatb GyHKIHUIO, KOTOpas
HaWJeT, CKOJbKO 3JIEMEHTOB MAaCCHMBA HAXOJATCA B IPOMEKYTKE MEXAYy HOMEpPOM
HanOOJBUIEr0 U HOMEPOM HAaUMEHBIIETO 3JIEMEHTOB MacCHUBA.

2. Onucarp (GyHKIMM BBOJA U BBIBOJA 3JIEMEHTOB MaccuBa. Omwucarh (DyHKIIHIO,
KOTOpasi yJalduT W3 MacChBa BCE DJJIEMEHTHI 1O NEPBOrO 3KCTPEMyMa M TIOCIE
MOCJIETHETO.

3. Onucarpy (QYHKIMIO CIIy4yallHOM TeHepaluu 3JJIEMEHTOB MmaccuBa. Omnwucarhb
(GyHKIMIO, KOTOpas MOJYyYUT B HOBOM MAacCHBE BCE 3JIEMEHTHI MCXOAHOIO, KOTOpBIE
HaxXoJATCA B IPOMEKYTKE MEXIy ABYyMs SKcTpeMyMmaMmu. Mcrons30BaTh MEXaHHU3M
yKazaTeneu.

3ananue 29.

1. [IponHUIIMANU3UPOBATH MAcCCHB, B KOTOPOM MOTYT OBITh Kak MOJIOKUTEIbHBIC,
TaKk U OTpULaTeNbHble yrchaa. Onucarh JOrn4eckyro (QyHKIUIO, KOTOpas HalAeT, ecTh
JU B MaccHUBe XOTs Obl OJAMH OTPUILATENbHBIN 37eMeHT. Onucarh QyHKIUIO, KOTOpas
HalJeT KOJMYECTBO 3JIEMEHTOB MAacCHMBa JI0 NEPBOro orpuuareiabHoro. OnucaTh
(GyHKLHIO, KOTOpas HAalJeT CyMMY 3JIEMEHTOB MAaCCHBA JI0 IEPBOT0 OTPULATEIBHOTO.
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2. Omnucath (DyHKUMH BBOJA@ U BBIBOJA AJIEMEHTOB MaccuBa. OmucaTh (QyHKIUIO,
KOTOpasi yIAIAT U3 MAaCCUBA BCE DJIEMEHTHI 1O IEPBOTO OTPULATEIBHOTO.

3. Onucate (GYHKIUIO CIIydyalHOW TeHepaluu J3JIEeMEHTOB MaccuBa. OmnwucaTh
(GyHKUHIO, KOTOpasi B HOBOM MAacCHUBE IMOJYYUT BCE 3HAUEHHUS HCXOAHOTO MAaCCHBa,
KOTOpPBIE HAXOIATCA IIOCIE IIEPBOrO0 OTPULATEIBHOrO dJeMeHTa. lcnosb30BaTh
MEXaHU3M yKa3aTeJen.

3amanue 30.

1. [IpounummanusupoBath MaccuB. Omnucatb QYHKIUIO, KOTOpas BBIIOJHUT
CrIIAKMBAHME OJJIEMEHTOB MaccuBa (CIVIaKMBAaHHME, ATO 3aMeHa KaXJOoro uucia
3HaYEHUEM CpEIHEro apu(pMETHUYECKOro TpeX CTOSIIUX PAIOM 3JIeMEHTOB). OnucaTh
(GYHKIMIO, KOTOpast HAUJET cpeiHee apuPMETUUECKOE IJIEMEHTOB MacCHBA.

2. Onucarh (QyHKIIMU BBOJA M BbIBOJAa MaccuBa. Omucarh (GyHKIHIO, KOTOpas
3aMEHUT HYJSIMM HauMEHbUIEe M HauOoJIbllIee 3HAYEHHS JJIEMEHTOB MAacCHBa.
Jlonucarh B KOHEI] MaCCMBA 3HAYEHUE CPEAHETO apHU(PMETUUECKOTO.

3. Onucare (QYHKIMIO CIIy4alHOW TeHepaluu JJIEMEHTOB MaccuBa. Omwmcarth
byHKUIMIO, KOTOpas (OPMUPYET MAaCCUB OTKJIOHEHUH JUIsl KaXKIOTrOo 3JleMeHTa
UCXOJHOTO MaccuBa OT cpeAHero apudmerudeckoro. lcmonb3oBaTh MeXaHHU3M
yKa3aTeJen.

3amanue 31.

1. Jlan maccuB MpOU3BOJILHOM JITTMHBI, ONPEIESIOMUNA KO3DPUIIMEHTH MHOTOUYJIEHA
creneHu N. IIponHULIManu3upoBaTh UCXOJHBIN MaccuB. OnucaTth (GyHKIHIO, KOTOpas
HaWJEeT 3HaYeHHUE MHOTOWIEHA B MPOU3BOIBHOM Touke x. Onucarh GyHKINIO, KOTOpas
HalJIeT 3Ha4€HUE NEPBOM MMPOU3BOIHOM MHOTOUYJICHA B IIPOU3BOJIBHON TOUKE X.

2. Onucarp (QyHKIIMU BBOJA M BbIBOJAa MaccuBa. Omucarh (GyHKIHIO, KOTOpas
HalgeT Kod(DPUIIMEHTHI IEPBOM MPOU3BOJIHON MHOTOUJICHA C COXPAHEHHUEM B TOM XKeE
MacCCHBE.

3. Onucate (QyHKIUIO CIy4yalHOW TEeHepaluu >3JeMEHTOB MaccuBa. IlycTh nBa
MacCCHBa MPOU3BOJIBHON IITUHBI XPaHAT KOA(PGUIIMEHTHI ABYX MHOTOUYWICHOB CTeTeHer N
u M. Onucatb (QYHKUUIO CIIOKEHUS MHOTOWIEHOB, KOTOpas MOJYYHUT 3HAYCHUS
KO3((PUIIMEHTOB HOBOTO MHOroujeHa B HOBOM MaccuBe. Omnucath (yHKIHIO
BBIYUTAHUSI MHOTOYIEHOB, KOTOpas TMOJYyYUT 3HA4YCHUS KOI(PPUIIMEHTOB HOBOIO
MHOT'O4YJIEHa B HOBOM MaccuBe. VICIonb30BaTh MEXaHNU3M yKa3aTele.

3amanue 32.

1. [Ipounuimanu3upoBarh Ba Maccua. Onucarb QyHKIUIO, KOTOpas ONpPEAeIuT,
€CTh JITU B MAacCHMBE OJIMHAKOBBIC AIeMEeHThl. Omnucarh (PyHKIMIO, KOTOpask ONMpeaesuT,
00pa3yroT JIM 3JEMEHThl MacCMBa MOHOTOHHYIO BO3PACTAIOIIYIO MOCIEI0BATEIIbHOCTD.
Onucate (QyHKIMIO, KOTOpas OMNpEeAeNuT, OoO0pa3yloT I DJIEMEHThl MaccuBa
MOHOTOHHYIO YOBIBAIOIIYIO [TOCJIEJOBATEIbHOCTb.

2. Omucath (QYHKIMM BBOJAa M BbIBOAA MaccuBa. Ommcarth (yHKIHIO, KOTOpas
YAQIUT U3 MAaCCUBA BCE MOBTOPSIOIINECS 3HAYCHUS.

3. Onucate (QYHKIUMIO CIIy4allHOW TeHepaluu JJIEMEHTOB MmaccuBa. Omwmcarth
byHKIMIO, KOTOpas OOBEJUHUT [IBa YINOPSJOYCHHBIX MacCMBa B OJIMH, TOXeE
yHnopsiAOYeHHbIN. croap30BaTh MEXaHU3M yKa3aTEIEH.

3amanue 33.
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1. [IponnnnuanusupoBatb MaccuB. Omnucatb (QYHKUOUIO, KOTOpas BBIIOJHUT
UKJIMYECKUI CABHUT BJIEBO HA OJHY MO3uIi0. OnucaTh PyHKINIO, KOTOPasi BHIIOJHUT
UUKJIMYECKUA CIABUT BOPABO Ha OJHY Ho3uIMi0. OnucaTh (QyHKLIHIO, KOTOpask MOXKET
BBIITOJTHUTh LUKJIWYECKUN CIABUT BJIEBO WJIM BIPABO, B 3aBUCHMOCTH OT 3HAYEHUS
JOTIOJTHUTENBHOIO MapamMeTrpa (3Hak '>"' umm '<').

2. Onucary (yHKIMM BBOJIa U BhIBOjJAa MaccuBa. Onucarh (QyHKIHMIO, KOTOpas
YAQJIUT U3 MACCUBA BCE MOBTOPSIOIINECS 3HAYECHUS.

3. Onucarh (QyHKIMIO CIy4ailHOM reHepaiu 3JeMeHTOB MaccuBa. [lomyuuTh nBa
MacCuBa MPOU3BOJIBHON JTMHBL. Omnucath (PyHKIMIO, KOTOpas COJIbET JIBA MaccHBa B
TPEThEM, UCKJII0UYast OJJMHAKOBBIE JIIEMEHTHI. MICIIONb30BaTh MEXaHU3M yKa3aTeNneil.

3ananue 34.

1. MaccuBbl XpaHAT JAaHHBIE 00 M3MEPEHUSAX Pa3MEpPOB AeTallel IUIMHAPUYECKON
dbopMbI (IMaMETp U BBICOTA) C TOUHOCTHIO TPU 3HaKa. [[pOMHUIIMATN3UPOBATH MACCUBHI.
Omnwucarp (yHKIUIO, KOTOpast HaiaeT oO0beM munuHApa. Onucate (QYHKIUIO, KOTOpas
HaiileT MoBEepXHOCTh UWiauHApa. Omucath (YyHKUIHIO, KOTOpas HaWAeT O0O0beMbl H
IIOBEPXHOCTH BCEX LUJIMHIPOB C COXPAHEHUEM PE3YJIbTATOB.

2. Omnucath GYHKIUIO, KOTOpash HaileT B MacCHUBE BCE BXOXKICHHS HEKOTOPOTO
yycia N, ¥ yaanuT UX U3 MaccuBa.

3. Onucate (YHKIUIO CIy4ailHOM TeHepaluu >JIEMEHTOB MmaccuBa. [[nms MaccuBa
HATypaJbHBIX YHCEJl Pa3MEpoOM 7 OmNucaTh (YHKIHIO, KOTOpas 3amuUIeT B HOBBIN
MacCHB BCE JJIEMEHTHI UCXOJHOTO MAacCHBa, KOTOPBIE KPATHBIX TPEM U HE KPATHBI ITATH.
Hcnonp30BaTh MEXaHU3M yKa3aTeJEH.

3amanue 35.

1. IlponHUIIMaNN3UPOBATh MACCUB JIEMCTBUTEIBHBIX YHUCEN AJIMHOW N. DTHU uucia
oOpasytor N/2 WHTEpBaJIOB 4YMCIOBON ocu: (A4;,A45),...,(An.;,Ay). Onucath (QyHKIHIO
JIOTHYECKOI0 TUIIA, ONPEAEIISIONIYI0, UMEIOT JIU 3TH UHTEpBaJIbl 001Ke Touku. Onucarhb
(GYHKIMIO, KOTOpas HaWJeT 00Ul HHTEPBa, €CIIH OH €CTb.

2. Omucath (QYHKIMH BBOJAa M BbIBOAA MaccuBa. Ommcatbh (yHKIHIO, KOTOpas
YAQIUT U3 MAaCCUBA JIEMEHT C YKA3aHHBIM HOMEPOM.

3. Onucate GYHKIUIO CIydyalHOW TeHepaluu 3JIeMEHTOB MaccuBa. OmnwucaTh
byHKLHIO, KOTOpast OPMUPYET HOBBIM MAacCHUB BKIIOYEHUEM B HETO TOJIBKO TE€X YMCET
MCXOJIHOTO, KOTOPBIE IO MOJIYJIKO HE MPEBBIIAIOT HEKOTOPOTO 33JaHHOTO 3HAYeHUs N .
Hcnonp30BaTh MEXaHU3M yKa3aTEIEH.

Tema 8. PaGora ¢ onHOMepHbIMU MaccuBamu. Mcnosib30BaHune
MACCHBOB B PEIlICHUH COJAEPKATEJIbHBIX 3224

B 3amauax 3Toro paszzgena oCHOBHAsI TPYJHOCTh 3aKJIFOUAETCS B TOM, YTO 3aJIaHHS HE
dbopmanuzoBanbl. Cie0oBaTeNIbHO, TIPEIBAPSET KOAUPOBaHUE Mpolecc GhopMain3alii,
B KOTOPBII JOJIKHBI BXOJIUTh:

1) BBIOOp MaTeMaTHUYECKON MOJENH;

2) BBIOOp crioco0a MPeICTaBIICHUS TaHHBIX;

3) ¢dyHKIMOHATBHAS IEKOMITO3UIIUS;

4) KoAMpOBaHUE U OTJIAJIKA AJITOPUTMOB OOPaOOTKHU JaHHBIX.

B kaudectBe pekomMeHIalMM HANIOMHUM TEMY pasjielia; MCIOJIb30BaHHUE MACCHBOB,
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3HAYUT, CMOCOO TPEJCTAaBICHUSI JaHHBIX, 3TO MacCUB (MacCHUBBI). AJTOPUTMOB
00pabOTKM MAacCUBOB B TIPUPOJIC HE TaK U MHOTO, OOJBIITUHCTBO U3 HUX PACCMOTPEHHI B
npuMepax MpeablAyIIero pa3/ena, CIeJoBaTeIbHO, HYKHO JIUIIh BRIOPATH MOAXO IS
QITOPUTM, M, BO3MOXKHO, MOAM(PUUIMPOBATH €ro Il KOHKpeTHOM 3amauu. Crenyer
AKTUBHO TOJIb30BAThCS MOAXOIANIMMH (DYHKIMSIMH, HATMCAaHHBIMU paHee, TAKUMHU Kak
BBOJI ¥ BBIBOJI 2JIEMEHTOB MAaCCHBA.

Bapuantsl 3axanuii

3ananue 1. Copok pa300HMHUKOB Clajdy AK3aMEH MO OXpaHe OKpYyXkarouled cpebl.
Hcnons3oBaTh QyHKIIMM OOpaOOTKHM MAacCHMBOB, YTOOBI HAWTH, CKOJBKO pa30OMHUKOB
OyIyT OXpaHATh Cpey OTIIMYHO, CKOJILKO XOPOIIIO, @ CKOJIBKO MOCPEACTBEHHO.

3amanue 2. JIns  Kaxaol JeTand  MWIMHAPUYECKOW (QOpMBI  MPOBOAIT TPHU
U3MEpPEHHUS: TUAMETP HIIKHErO0 OCHOBAaHMS, JUAMETP ILIEHTpa U JUAMETP BEPXHETO
OCHOBAHHUSI C TOYHOCTBIO TP 3HaKa. /[aHHBbIE COXpaHEHBI B MaccuBe. bpakoBaHHBIMU
CUHMTAIOTCS JIETalH, Y KOTOPBIX KOHYCHOCTh WU 004KoBaTOoCTh Ooyiee 3%. [TomeTuTh
OpakoBaHHbBIC AeTanu. ONpeaenuTh MPOIICHT OPaKOBAHHBIX JIETAJICH B TAPTHH.

3ananue 3. Jletu BCTAlOT MO KPYTy U HAUMHAIOT CUUTAJIKY, B KOTOPOM BBIOBIBAET 1-1
pebeHoK, Mocie 4ero Kpyr cMbikaercd. CuuTanka MOBTOPSIETCS, NMOKA HE OCTaHEeTCs
oauH pebeHok. Mcnonb3oBath (DyHKIIMH OOpaOOTKHM MacCHUBOB, YTOOBI y3HaTh, KTO
OCTaHETCH.

3ananue 4. JlHeBHas ¥ HOYHAsl TeMIlepaTypa BO3JyXa H3MEPSIOTCS €XKEIHEBHO U
3anuchiBatOTCs B Tabnuily. Korna cpenHecyTouHas teMieparypa B T€YEHUE TpeX JHEu
noapsia Hke 8 rpagycoB Llenbcusi, HAUMHAETCAS OTOMUTENbHBIN ce30H. Mcnoyb30BaTh
byHKIIMH 00pabOTKU MAacCUBOB, YTOOBI OMPENEINTh, KAKOTO YHCIa CE30H ObUT HauaT B
3TOM r'OZly, €CJIA U3BECTHO, YTO 3TO MPOU30LUIO B TEKYLIEM MECSLE.

3ananue 5. B tabnune XxpaHsATCS AaHHBIE O PACXOJEe DJIEKTPOIHEPTHU B IIKOJIE
NOMECAYHO B TeueHue roza. Mcmomp3oBaTh (GYHKIUH OOpaOOTKH MacCHBOB, UTOOBI
y3HaTh CPEIHUN PacXo]] MIEKTPOIHEPTUN, MUHUMAIbHBIA U MAaKCUMAJILHBIN PacXopl, a
TaK)Ke y3HaTh, HA CKOJBKO MPOIIEHTOB OTIWYAIOTCS MUHUMAILHBIN U MaKCHMaJIbHBIN
pacxo/ibl OT CPETHEMECSYHOTO.

3ananue 6. Ha MmeteocTaHMK B KOMITBIOTEP BBEJEHBI CBEICHUS O CPEIHECYTOUYHOMN
TeMreparype 3a mapt. Mcnosb3oBath PyHKIMH 0OPaOOTKA MAaCCUBOB, YTOOBI HAUTH:

e CPEIHIOI0 TeMIIepaTypy Mecsla;

e JICHB, KOTJIa TEMIIepaTypa OJIMKe BCEro MOAXOANIA K CPETHEMECIYHOM.

3ananue 7. baHk MpoBed MOHHUTOPUHT C UEJIbI0 YIYYIIEHHUS OOCTY>KUBaHUS
kiueHToB. CoOpanHast WHGOpPMAIIMS XPAaHUT HOMEpP MEHEIKepa, BPeMsl PEerucTpaluu
KJIMEHTa, BpeMs Hadalla OOCTy>KMBaHMS U Bpems 3aBepuieHus. [Ipum oOpabotke
uHdopmaruu TpebyeTcss HaWTH HauOoJbllee, HAWMEHbIIEE U CpEIHee BpeMs
OXXKHJIaHWA, a TaKkKe HauOoJiblliee, HAMMEHBIIEE U CPEeIHee BpeMs OOCTyKUBaHUS.
Hcnonp3zoBaTh GyHKIIUN 00paOOTKH MacCHUBOB.

3ananue 8. B TeueHue CyTOK uepe3 KaxIblid 4ac MPOU3BEIEHbBI 3aMEpPbl HAIIPSHKEHUS
B ceru. MHcmonb3oBath (QyHKIMH 0OpaOOTKM MacCHMBOB, 4YTOOBI OIpPEAETUTDH
MaKCUMaJIbHBIA CKAUYOK HAMpsHKEHUsT U HauOoJIbIllee ero MajeHue, a TakKe y3HaTh, B
KaKo€ BpeMsl CyTOK 3TO MPOU3OIILIO.

3ananue 9. Kot Marpockun 3aBen 10 xopoB. Kaxaplil Be4ep OH 3alMCBHIBAET,
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CKOJIBKO MOJIOKa Jajla KakJas KopoBa 3a JeHb. [loToM emMy Hy»XHO y3HaTh, CKOJBKO
BCEr0 MOJIOKA MOJYYEHO 3a JIeHb, a4 TAaK)K€ Kakas U3 KOPOB CEroAHs OTJIMYMIIACh, a
Kakas Jajia MoJIOKa MeHblle BceX. Mcnonb3oBaTh GyHKIMH 00paOOTKA MacCUBOB.

3aganue 10. KaxnoMy ydeHuky 1 kitacca moyiaraeTcsi CTakaH MOJIOKA, €CJIM €T0 BEC
Menbiue 30 kr. KoinyecTBO yUeHHUKOB M BEC KaXXI0I0 M3BECTHBI. BBISICHUTH, CKOJIBKO
JUTPOB MOJIOKa Heobxoaumo s kiacca (1 crakan pasen 0,2 m). HMcnmonb3oBath
byHKIIMU 00pabOTKH MacCUBOB.

3ananue 11. besymHoe uaenutue. 3a KpyIJIbIM CTOJIOM CHUJIAT TOJCTSIKU. Bec
KaXJ0ro u3BecteH. Kaxaplii yac OHM Mmepeca)xuBaroTCs M0 KPYTy BIPABO HA OJUH CTYIL.
N3BeCTHO, 4TO OAMH M3 CTYJbEB (OH IIOMEYEH) HE BBIAEPKUT MAKCHMAJIBHOIO BEca
TosicTaka. Mcnone3ys QyHKIM0 oO0paOOTKHM MAacCHBOB, ONPEACINUTh, B KOTOPOM 4Yacy
BCE ITOBECEIATCS.

3ananue 12. JInsg Toro 4troObl BBIIBUTH HanOoOJIee MOMYJSIPHOTO MOJIUTHYECKOrO
JEeATENs U3 IECATH YYaCTHUKOB, IPOBEJEH IKCIEPTHBIN onpoc. Tpu 3kcnepra KaxaoMmy
nesiTento nmpocTasisitoT 6amt ot 1 go 10. Mcnonb3oBath pyHKIMHM 00pabOTKH MAaCCUBOB,
YTOOBI HAMTH CAMOI0 MOMYJISIPHOTO AESATENS 0 CyMMe OaJlIoB.

3amanue 13. Kot Marpockun wu I[llapuk 3aragpiBany d4ucia B IPOU3BOJIBHOM
NOpSAJIKE M 3alMHMCHIBAIM MX Ha MEYKe, MOKa He KOHYMIOCh MecTo. Mcmosib3oBaTh
byHKUIUM 0O0pabOTKM MACCHUBOB, YTOOBI OIpPEAENNUTh, KAKUX YHCEJ, YETHBIX WU
HEYETHBIX, 3araJlaHo OOJIbIIIe.

3ananue 14. Undopmanuss o0 BaJIeOJIOTHYECKOM  0OCIEOBAaHUU  TPU3BIBHUKOB
u3BecTHa. J[sl Kaxgoro XpaHUTCS BeC, pOCT, o0beM Trpyau Ha Baoxe. M3BecTHBI
IIPEEIbHbIE TapaAMETPbI, KOTOPBIM JOJDKEH YAOBIETBOPATH MPU3BIBHUK. Vcnoyib30BaTh
byHKuu 06pabOTKU MAacCHUBOB, YTOOBI HANTH, KaKHe MPHU3BIBHUKHU TOJHBI K HECEHUIO
CITyKOBI.

3ananue 15. Ounsg, Kapkyma n Crenamka npoBOAAT KAaCTHHI BEAYIIHMX NEperayvu
«CrokoiHOM HOYM, MabIWY. Kaxaplii KaHIUAAT OLIEHUBAETCS 10 TPEM MapameTpam:
apTUCTUYHOCTb, (POTOTEHUYHOCTh, 3PYAUPOBAHHOCTb. KaKIplii 3KCHEPT BBICTABISIET
ornieHky ot 0 nmo 10-tu 6amwoB. Kputepuii BeiOOpa kKaHAuAaTa SKCHEPTHl HE CMOIJIH
c(hopMyIupoBaTh, HO OHU XOTAT BHIOPATH JIydlIero. Takxke OHU XOTAT y3HaTh JIy4IIEero
B KaXJI0M OTJeIbHON HOMUHALMK. Vicnionb30BaTh GyHKIIMU 00paOOTKH MacCHUBOB.

3amganue 16. OBipl macyTes npuMepHo BMecTe. OTOMBIIENMCS OT cTaja CUMTAETCS
OBIla, KOTOpas YyJalujiach Ha MaKCHUMaJbHOE pAaCCTOSHUE OT YCIOBHOIO «IEHTpa
crana». Eciam u3BeCTHB KOOpAMHATHI BCEX OBell (Kak TOYEK Ha IUJIOCKOCTH), TO
IPOBEPUTH, €CTh JIM OBLA, OTOMBIIAsICS OT craga. OHa JOCTAaHETCsl BOJIKY, KOTOPBIM C
HOYTOYKOM CHUIUT TMOJ OmmKammuMm K cTaay KycToMm. lcmonb3oBaTh (QYHKIIUU
00pabOTKH MacCHUBOB.

3ananue 17. Kopotbliiku cobupanu orypiisl. Yucno oryprioB, COOpaHHBIX KaXKIIbIM
KOPOTBIIIKOM, 3anmucaHo. B ommaTy KaxaoMy KOPOTBIIIKE BBIAAETCS JABa Orypua, a
TOMY, KTO coOpan Oonblle Bcex, Tpu orypua. Haiitu, xomy Tpu orypua. Haiitu,
CKOJIbKO coOpanu. HaiiTu, CKONbKO OcCTaynioch A 3acoiku. Mcmonb3oBaTh (pyHKIMU
00pabOTKH MacCUBOB.

3ananue 18. Poma 1EHHBIX JEpPEBBEB PACHOJNOKEHA B JKUBOIMCHOM YTOJKE.
M3BeCTHBI KOOPJAMHATHI KaKJIOTO JepeBa. Tpedyercs oropoauTh poIly OT 3ailEB U
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oJieHEel 3a00poM MPSMOYTOJbHONW (OpPMBI, MPUYEM MOTPATUTh HA ATO KaK MOXKHO
MeHbIlle JeHer. HallTu mnepuMerp OXBaThIBAIOLIECTO MPSAMOYTOJIbHUKA, HUCHIOIB3YS
GyHKUIHIO 00pabOTKA MacCHUBOB.

3amanue 19. YouTka ynopHO MOJ3ET MO CKIOHY BBEpPX. B COJNIHEUHBIA JEHb OHA
crocobHa mponoi3Ty S; M., B macMypHbii S, M. CBeleHHs O TOTOJE 3a MECHIl
u3BecTHBI. Mcnonb3oBaTh GyHKIMH 00paOOTKHA MAacCUBOB, YTOOBI Y3HATh:

e CKOJIBKO IPOIIOJI3aja YIUTKA 3a KXy HEJEI0;

e CKOJBKO IIPOIOJ3Ja 33 MECHLL;

e KaKOBa CPEJIHASI CKOPOCTh NEPEMEIIICHHUS.

3aganue 20. Ha MmeTeocTaHIIUM B KOMITBIOTEP BBEACHBI CBEJCHUS O CPEIHECYTOUHOU
TeMrieparype 3a mapt. Mcrnonb3oBath GyHKIMH 00paOOTKH MacCUBOB, YTOOBI HAUTH:

e  KOJIMYECTBO JIHEW, KOT/1a Temneparypa Huxke 0 rpaaycos;

e  KOJMYECTBO JHEH, KOrzaa TemiiepaTypa Boiie 0 rpaaycos.

3amanue 21. CnoprecMeHn O0exut mo kpyry. Ha kaxkaom Kpyre TpeHep ompeaenseT
BpeMsl MPOXOXKACHUS AUCTAHLIMM M 3amucbiBaeT ero. OmnpenenuTh, CKOIBKO METPOB
npobexan cnoprcMeH. OnpeaennuTb, KakoBa CpeHss CKOpocTh Oera. OnpenenuTs, Ha
KaKOM Kpyre CKOpOCTh Obl1a HaumOoJibllas, Ha KakoOM Kpyre HauMeHbLIas.
Hcnonb3oBaTh GyHKIIMH 00paOOTKHM MaCCHUBOB.

3ananue 22. Porja 1IeHHBIX JIEPEBbEB PACIOJIORKEHA B JKUBOMKMCHOM YTOJIKE.
M3BecTHBI KOOPJIMHATHI KaXJOTO AepeBa. Tpebdyercss oropoauTh poOIly OT HAIIeCTBUS
MapThIIIeK 3a00poM KpyTiioit (opMbl BEICOTON 5 MeTpoB. HaliTh HauMEeHBbITUN pagnyc
OKPY>KHOCTH, OXBAaThIBAIOIIEH BCE JIEPEBbS, HAWTH IUIONIAJb CETKH, KOTOpas Oyner
notpayeHa Ha 3a0op. Mcnonb3oBaTh GyHKIIUU 00paOOTKH MAaCCHBOB.

3aganue 23. [lomynsiusa KpOJIUMKOB H3MEHSIETCS 10 CIEAYIOIIEMY 3aKOHY: B
«XOpOIIHiI» TOJl OHAa YyJBaWBaeTCsS, B «OOBIYHBIM» yBenuuuBaercs B 1,25 pasza, B
«mroxoi» ymenpmaercs Ha 0,25%. Xapakrepuctuku N neT xpaHsTcs, HauuHas ¢ 1990
roga. B sTtom (HyneBoMm) roay mnomynisuus coctaBisuia M ocoOeit. Mcmonib30Bath
byHKIIMA 00pabOTKH MAacCUBOB, YTOOBI y3HATh YHCIEHHOCTH MOMYJISIIIUN K KOHITY N-TO
roJia, BEIBECTH Ha 3KPaH JIaHHBIE O €KEr0JJHOM U3MEHEHHUH TOIYJISLIIH.

3ananue 24. [lec lapuk kaxnapiii aeHs (ororpadupyer AaYHUKOB M oOuUTarenei
onmxaiero neca. Cebecroumocts oaHOU (pororpadun K py6. llapuk 3anuceiBaeT B
KypHaj, koro oH cdororpaduponan. [Jaunukam ¢otorpaduu CTOAT ACHET, MpUYEM
[Tapux Gepetr 2-K py6. 3a ¢otorpaduro. Oburarensm jeca dororpaduu pazaaroTcs
OecmiatHo, o 1 mryke Ha Mmopay. Kaxnaeiii nenp Illapuk xo4yeT 3HaTh, KAaKOB pa3Mep
ero npuObLIei (a MOXKeT, yObITKOB). Mcronb3oBaTh (GyHKIIMH 00paOOTKH MAaCCHBOB

3aganue 25. [{lapeBHa HecMmesiHa Kax10My U3 MPETEHIACHTOB HAa €€ PYKY M CEp/ilie
3amaetr M BOmpoCOB. 32 OUYEHb MOHPABUBIIUINCSA OTBET OHA MPUCYX)AaeT 2 Oaia, 3a HE
OYCHb TOHPABUBIIMICSI — 6 OaIOB, 32 OYEHb HE TMOHpaBUBIIHMICT — 8. OnpenenuTh
camoro MOHpaBUBILIErocs npereHaeHTa. Mcnonp3oBats GyHKIIMH 00pabOTKH MacCHBOB

3ananue 26. B TedeHHe CyTOK uYepe3 KaxKIblii Yac MPOU3BENEHBI 3aMepbl
TEMIEPaTypbl U BIAKHOCTH Bo3ayxa. Mcmomb3oBaTh (QyHKIIMH 0OpaOOTKH MacCHBOB,
YTOOBI OMNpPEACIUTh MAaKCUMaJIbHOE 3HAYEHUE TEMIIepaTypbl U BIAXKHOCTU, & TaKKe
y3HaTh, B KAKOE BPEMsI CYTOK 3TO MPOU3O0ILIO.

3ananue 27. besaymMHOoe 4aenuTtue. 3a KpPYIJIBIM CTOJOM CHIAT TOJCTAKU. Bec
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Ka)KJ0ro u3BecTeH. Kaxaplil yac OHM Mepeca)KuBarOTCs 0 KPYry BIPABO HA OJUH CTYIL.
Hcnonp3oBaTh GyHKIINN 00pabOTKH MaCCUBOB, YTOOBI ONPEAETUTH PACKIIAAKY BECOB IO
CTyJbsM yepe3 K 4acos.

3amanue 28. CBeieHUs] O POCTE€ YUYEHUKOB OJHOTO Kjiacca XpaHsATCsA B aja(aBUTHOM
nopsajke ¢paMuianil yueHukoB. Mcrnonb3oBarh (yHKIMH OOpaOOTKM MacCHUBOB, YTOOBI
HaWUTH:

e  CaMOTO BBICOKOT'O YYEHUKA;

e CaMOTro MaJEHBKOI'O YUECHHKA.

3ananue 29. CBefieHUsT 0 POCT€ M BECE YUYEHHMKOB OJIHOTO Kjacca XpaHATCS B
andaBuTHOM TIOpsinke (amuinii yuyeHWKoB. [lapanmnenbHo XpaHUTCS Tmon pedeHka
(manbumk, neBouka). 3BecteH cpeqHuii Bec pedeHka B 3TOM BO3pacTe (1 MaJIbUUKOB
U i neBouek). Mcnons3oBarh PyHKIMU 00paOOTKH MacCMBOB, YTOOBI HAWUTH:

o JIETEH, KOTOPBIE BBILIE CPEIHEN YIIUTAHHOCTH;

o  JIETEH, KOTOPBIE HUXKE CPEAHEN YIIUTAHHOCTH.

3ananue 30. KoMmmanusi, mpou3BOAsIIasl 3JEKTPOIHEPTUIO, B3UMAET IIJIATy CO CBOUX
KJIMEHTOB TI0 ClieayIoeMy Tapudy:

o 1,20 py6. 3a 1 kB1/4 32 nepsbie 500 kB1/y;

o ecnu notpebdsnenue coimie 500 kB1/4, Ho He 60onee 1000 kB1/4, HagoaBka 10%;

o ecnu nnotpedsenue ceoimie 1000 kB1/4, Hanbaka 20%.

VYcayraMu KOMIIAHMM TIONB3YIOTCSL # KJIMEHTOB, CBEACHUS O HUX H3BECTHBI U
XpaHsaTcs B Tabnuie. Vcrnonab3oBaTh GyHKIMH 00pabOTKH MacCUBOB, YTOOBI MOCYUTATH
IIaTy JJIS KaXJI0Tro KIMEHTa, a TaKXKe Y3HaTh, KAKOBa MaKCUMaJlbHas 1 MUHUMAaJIbHAs
riara.

3aganue 31. ECTh CHHMCOK IIKOJIBHMKOB OJHOTO Kiacca. J[osd Kaxkaoro MX HHX
U3BECTHBI BeC W pocT. Mcmons3oBarh GyHKIUU O0OpabOTKM MAacCHMBOB, YTOOBI HAWTH
CaMoro BBICOKOT'O M CaMOI'0 TOJICTEHBKOT'O IIKOJIbHHKA.

3ananue 32. YYaCTHUKA KOHKypca OalbHBIX TAHUEB IMOJYYWIM OLEHKH MO TPEM
BUJIaM BBICTyIUIeHUN. Vcmonp3oBaTh (QyHKIHH OOpabOTKM MacCHBOB, YTOOBI HAWTH
napy, Kotopas nooeaunsia B COpeBHOBaHUU.

3ananue 33. bank mpoBeNl MOHUTOPHHI C UEJIbI0 YIYYIIEHUS OOCTYyKUBaHUS
kiueHToB. CoOpaHHass HHQpOpMalMs XpPaHUT HOMEpP MEHeIKepa, BpeMs Haudaa
o0ciykuBaHusl U BpeMs 3aBepiueHus. [Ipu o6paboTke nHpopmanmu Tpedyercss HaluTH
HauOoJbIIIee, HAMMEHbIIIEE U cpeHee BpeMsl oOCTyKuBaHUs. BBIACHUTH Takke, KOMY
U3 MEHEIDKEPOB MPUHAJJIEKAT PEKOPAbl CKOPOCTH 00padOTKU KiMeHTa. Mcrnonb3oBaTh
byHKIIMA 00pabOTKU MaCCUBOB.

3ananue 34. Y4aCTHUKA COPEBHOBAHUN MO TUIABAHUIO B TPEX BHUAAX MHOTOOOPHS
MOKa3alid BpeMsi B KaXJIOM BuUE copeBHoBaHuU. Mcmonb3oBath GyHKIMH 00pabOTKU
MaCCHBOB, YTOOBI PACIIOJIOKUTh YYACTHUKOB B MIOPSJIKE 3aHATHIX MECT.

3amanue 35. Undpopmanus 00 ycmeBaeMOCTH CTYAEHTOB TPYMIBI IO TpPEM
JTUCUUIUIMHAM u3BecTHA. Mcnonb30BaTh PyHKIIUM 0OpaOOTKH MAacCHUBOB, YTOOBI HAWUTHU:

e CTYJICHTOB, KOTOPHIE TIOJYYHITH TOJIBKO MATCPKH;

e CTYJICHTOB, UMEIOIINUX TPOUKY XOTS OBI IT0 OJTHOMY TIPEIMETY.

3aganue 36. [[Ba menBexoHka AensaT N rojaoBOK ceipa ¢ Becamu Pi, rae i=1,...,N.
MOHO i pa3Ie’uTh ChIP MOPOBHY IO BECY TaK, YTOOBI KaXKIIbIM MOTYUNIT HE MEHBIIE
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K (K<=N/2) ronook cbipa? Mcnonp30Bath GyHKIIUU 0OpaOOTKH MacCUBOB

Tema 9. PaGoTa ¢ 1ByMepHbIMH MaCCHBAMHU.
HUcnonb3oBanne GyHKIUN A8 pad0THI ¢ AByMEPHBIMH MAaCCUBAMMU.
HUcnoab3oBanue (pailjioB A XPAHEHUS JAHHBIX

Cunrakcuc C++ paspemiaer HCHONb30BaTh TOJBKO OJHOMEPHBIE MAaCCHUBBI.
MaccuBbl 60mbIIIeH Pa3MEPHOCTH TPAKTYIOTCS KaK MacCHBBI MACCUBOB. Vcmonp3oBaHme
MHOTOMEpPHBIX MAaCCHBOB HMEET HEKOTOpble OCOOEHHOCTH, KOTOpPbIE MOXKHO
pPaccMOTPETh Ha MPUMEPE IBYMEPHBIX MACCUBOB (MAaTpHLL).

OObsiBICHUE IBYMEPHOIO MAaCCHBA:
int a [8][10]; // MaccuB u3 8-MH OJTHOMEPHBIX MacCHBOB,

// B Ka)k10M U3 KOTOpbIX 10 351eMEHTOB.

DJeMeHThl MaccuBa Pa3MELIAIOTCS B BBIIEIECHHOM IPOCTPAHCTBE MOCTPOYHO II0
BO3pACTaHUIO UHIEKCOB. MIHIEKChI HyMEpYIOTCS ¢ HYJIS.

Wuunumanu3anuust  ABYMEpPHBIX  MacCMBOB ~ CHMHTAKCHYECKHM  BBIMJISIIUT — Kak
MHUIMAIN3a1Ms HECKOJIBKUX OJTHOMEPHBIX MacCUBOB, HATIPUMED:

it af[3][4]={

{1,2,3,4}, // 3HaueHusI 2JIEMEHTOB HYJICBOM CTPOKH.
{2,4,6, 8}, // 3HaueHusI 2JIEMEHTOB TIEPBOI CTPOKH.
{9, 8,7, 6} // 3HaueHUs YIEMEHTOB BTOPO CTPOKH.

|5
[Ipu pa3smemieHun B mNaMmsaTH OyAeT BBIIEIEHO MeECTO mojA 3amuch 34 =12
AJIEMEHTOB, U OHU OYyT pa3MelleHbl JUHEWHO B CJIEIYIONIEM HNOPSJIKE:

1 | 2 | 3 |4 2 | 4 | 6 |8 O [ 8 | 7 | 6

Hynesas cmpoka llepsas cmpoxa Bmopas cmpoxa

Kak u ogHOMEpHBIE MacCHBBI, MATPHUIIBI MOTYT OBITH YCIOBHO MEPEMEHHOM JIJTMHBI.
[Ipu onucanuu MaTPUIbl YUCIO CTPOK U CTOJOIOB 3a4al0T KOHCTAHTHBIC BBHIPAXKEHUS,
ATO I1IeJIbI€ 3HAYCHUSI, KOTOPbIE ONMPEACISAIOT MEXaHU3M BbIJICIICHUS NaMsATh. PeanbHo U3
BBIJICJIEHHOTO MPOCTPAHCTBA MOHO HUCIIOJIb30BaTh MEHbIIIEE YUCIO JaHHBIX. Ciemyer
0OBSIBUTH MEpEeMEHHBIE, 0003HAYAIOIIUE PEATbHOE YUCIO CTPOK M CTOJIOIOB (MEHbIIIEE
WIM PaBHOE YKa3aHHOMY B OIKUCAHWU), KOTOpble OyIyT YHPaBISTh MPOLECCOM
CKaHUPOBAHUS PJIEMEHTOB MaTPUIIbI.

OOpanieHue K BJIEMEHTY MAacCHBa ajj MOKHO BBINOJNHUTB 10 MHJICKCY (TpsAmas
aapecarius) uin ykazaTtento (KOCBEHHas aJipecarusi):

a [1][j] // Anpecyercs 3JIEeMEHT MacCUBa, CTOSIIIIMI Ha
// mepecevyeHnu 1-Toi CTPOKH U j-TOTO CTOJIOI1A.
*ati* M +)) // Anpecyercs 3JIeMEHT MacCUBa, OTCTOAIIUM OT €ro

// Hayana Ha 1 * M + j 3HaYCHUIA.

[Ipy KOCBEHHOH ajapecanuy Ba)KHO, YTO KOHCTaHTa M (KOJIWYECTBO DJIIEMEHTOB B
CTpOKE) OTpeeNsieT pa30reHne apecHOTO MPOCTPAHCTBA, BBIICIICHHOTO JIJIST MATPHUIIHI,
Ha CTPOKH OIPEICICHHON JITHHBI.

AnropuTMbl paboOThl C JABYMEPHBIMH MAaCCHMBAaMHM OCHOBAHBI Ha HCIOJIb30BAaHUU
CJIOHOTO IMKJIA, y KOTOPOT'O BO BHEIIHEM IIMKJIE YIPABJISIIONIEH MEPEMEHHON CITYKUT
HOMEp CTPOKH MAaTpHUIbl, a BO BHYTPEHHEM — HOMeEp cToibOma. Torma mpocMoTp
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AJIEMEHTOB TMPOUCXOJUAT TOCTPOYHO. ECIM BO BHEIIHEM LHKJIE YIPABISIOUIEH
MIEPEMEHHOM CITY’)KUT HOMEP CTOJI0Ia MaTPHUIlhl, a BO BHYTPEHHEM — HOMEp CTPOKH, TO
MPOCMOTP AJEMEHTOB MPOUCXOIUT IO CTOJIOIAM.

[Iycte pasmep matpuilbl 1mo omnucanuto omnpeaenstor define koHctanTel N, M.
[TycTh peanbHbIl pa3Mep 0003HAYEH MEPEMEHHBIMU N, m.
#define N 5
#define M 7

int a[N][M];
int n, m; // PeanbHOE YUCIIO CTPOK, CTOJIOIIOB.

printf ("Beenure pazmep matpuiibl (cTpok<%d, cronbmos<%d)\n", N, M);
scanf ("%d%d", &n, &m); // Tenepb 3T0 HAaUOOIBIINE 3HAYCHUS TAPAMETPOB LIUKIIA.
// Ans oOpaleHus K 3JIeMeHTaM MaTPHUIIbI 0 CTPOKaM ITHKIT 3alMChIBAETCS TaK:
for(1=0;1<n;1++)
for(j=0;j <m;j++)

{
}

// Ecy mepeMeHHUTh 3T IUKIIBI MECTAMU, IPOCMOTP OyAET MPOUCXOAUTH MO CTOJIOIAM:
for(j=0;j<m;j++)
for(1=0;1<n;1++)

{
}

3Haﬂ, 4dTO MAaTpHvlla XpAaHUTCSA KakK OI[HOMGpHI:IfI MaCCHUB, MOXXHO €€ OIIHMCaTb KakK
OHHOMepHBIﬁ MacCCHB, a 3JICMCHTBI a/Ip€COBATH KAK 3JICMCHTBI MaTPUIIbI, HAIIPUMEP:

// B Tene nukiia obpamieHue Kk nepemenHoit afi][j].

// B Tene nukiia obpamieHue kK nepemenHoit afi][j].

int a[25]; // Matpuna 5 Ha 5.
int n, m;

n=>5;

m=235;

He3aBucuMo oT cmocoba omucaHus JIBYMEPHOTO MacCHBa, OOpalieHHe K €ro
AJIEMEHTaM C WCIIOIb30BAaHWEM YyKa3aTells, BBINIOJIHUT Te€ JKE€ JCHCTBUSA, YTO U
oOparieHue mo WHAEKCcaM, a CHHTAaKCHYECKH J0DKHO OBITh 3aITMCaHO TaK:

for(1=0;1<n;1++)
for(j=0;j <m;j++)

{
b

Kak BuauM, 3amuch CIOKHOTO IMKJIa HUCKOJBKO HE HM3MEHWIACh, a W3MEHMIICS
TOJILKO CHHTAKCHC OOpaIeHHsI K TIepEMEHHOM.

Ucnionb3oBanne QyHKIuil npu 00paboTKe MaTpUIl MpeArnoaraeT 1Ba pa3IudHbIX
MoJIX0/1a.

// B Tene mukiia oopaiieHue K nepeMeHHon * (a+i * m +j)
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B mepBoM cnyuae MarpHila paccMaTpUBaeTCs KaK CaMOCTOSITENIbHAs CTPYKTypa
JaHHBIX, K KOTOpPOM HEOOXOJUMO MPUMEHHUTh KaKOW-THOO aiaroputM oOpabOTKH.
Oynkuuu mepeaaeTcs BCS MaTpHUIla LEIMKOM, IS 9TOr0 B MapameTpax (QyHKuuu
CJIeyeT yKazaTh UMs MaTPHIIBI, IPU 3TOM (YHKITUS TOTydaeT MaTpuily kak aapec. C++
JIOJDKEH 3HaTh, KAKOB CMOCO0 pa30MEeHHs 3TOM CTPYKTYPHI HAa CTPOKU, TOITOMY YHCIIO
CTPOK JIaHHBIX Y IMEHU MacCHBa MOKHO OIYCTHTb, @ UUCIIO IaHHBIX B CTPOKE OITyCKaTh
Henb3s. OHO JOJHKHO OBITh 00s3aTENIbHO yKa3aHO KaK KOHCTAaHTHOE BBIPAKEHHE B
KBaJ[paTHBIX CKOOKax IMpH mepeaade MaTpuibl. /s MaccMBOB MEepeMEHHOro pazMepa
JUIMHA, KaK TMpaBUIIO, NEpeaaeTcsi OTAeNbHBIM napameTpoM s s mMatpuil ciemayer
nepeaaTh YMCio CTPOK, CTOJO0LIOB. Tak, MpoTOTUN (PYHKIMH, MOTydarolell MaTpuly B
Ka4yeCcTBE BXOJAHOI'O JAHHOT'O, MOXET BBIIJIAJIETh TAK:
int function (int a [][M], int n, int m); // 3nech M — KOHCTaHTHOE BBIPAKCHHE.

IIpumep Nel. B kauecTBe mpocToro mpumMepa paccMOTpUM (PYHKIMH 7Sl BBOJA U
BBIBOJIA MaTPHIIbI HA SKpaH. MaTpuia yCIOBHO NEPEMEHHOIO pazMepa, 03TOMY YUCIIO
CTPOK U CTOJOIIOB MaTpHIIBI MO omucaHuio onpeaeneHo define koncrantamu N =5 u
M =35, a peanbHBIN pazMep MaTPULIBI ONPEAEIIAOT IEPEMEHHBIE N U M.

#include <stdio.h>
#define N 5
#define M 5

void input matr (int a[[[M], int &n, int &m); // JInuHa CTPOKU — KOHCTAHTA.
void print matr (int a[][M], int n, int m); // Hucao cTpoK MOKHO HE MepeiaBaTh.

// TnaBHasi mporpaMMa OIUCHIBACT BXO/IHBIC JJAHHBIC.

void main(void)

{

int n, m; // PeanbHbIe pa3Mepbl MAaTPHUIIHI.

int matr [N][M]; // Onucan JByMEpPHBIH MacCHB.
input_matr (matr, n, m); // Tlepenan B GyHKITUIO BBOJA.
print_matr (matr, n, m); // Tlpenan B GyHKIIMIO BBIBO/IA.

} // End of main
// Onucanmne Gynkuuu BBoaa. [TapameTpbl QyHKIIMM — UMSI U pa3Mepbl MacCHBa.

void input_matr (int a[][M], int &n, int &m) // n, m BO3BpAIIIAIOTCS MO CCHUIKE.
{
nt 1,7];

printf ("BBenute pasmep matpuiibl He 6osee %d Ha %d\n", N, M);
scanf ("%d%d", &n, &m);
printf ("BBenute maTpuiry.\n");
for(1=0;1<n;1++)
for =0;j<m;j++)
scanf("%d", &matr[i][j]);

b
// Onucanne QyHkiuu BeiBoaa. [lapameTpsl PyHKIINN — UMS U pa3Mephbl MacCHBa.
void print_matr (int a[][M], intn,  int m)
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{

int 1,];
for(1=0;i<n;i++)
{
for (j = 0; j<m; j++)
printf ("%5d", mas[i][j]);
printf ("\n"); // Pa3OueHue BbIBOJa HA CTPOKHU.
§
}

Bo BTOpOM Ccityuae, eciiu MaTpuLa, 3TO MacCHB M3 OJHOMEPHBIX MacCHUBOB, TO JJIS
00pabOTKM OTIENbHBIX CTPOK MATPULBI MOXKHO HMCIOJB30BaTh (PYHKIMU OOpabOTKH
OJTHOMEPHBIX MAacCUBOB. 3Has, YTO 3JEMEHTbl MaTPUILIbl, 3TO OJHOMEPHbIE MAaCCHUBBI,
KaX/Ibli U3 HUX MOJKHO II0 Ouepenu mnepeaaBaTh B (QyHKIMIO, KOTOpas yMeeT paboTaTh
C OJJTHOMEPHBIM MacCCUBOM.

Ipumep Ne2. Tlpu pemieHnn 3agad Ha 0O0paOOTKY OJHOMEPHBIX MAcCCHBOB HaMU
ObUTM OTJIaKEHbI (YHKIIMU OOpaOOTKM OJHOMEPHBIX MacCUBOB. WX cMelo MOXKHO
OPUMEHUTH IS penieHust 3a7ad oOpaOOTKM MHOTOMEpPHBIX MaccuBOB. IlycTh ecTh
GbyHKIUM BBIBOJA OJTHOMEPHOTO MAcCHBa, M (PYHKIUS €ro mnpeoOpa3oBaHMs, KOTOpas
HaXOJWT HaMMEHbIIEE 3HAUCHUE U TEpPEecTaBisIeT €ro Ha mepBoe MmecTo. [[ns BBOJa
MaTpHULbI UCTIONB3yeM (DYHKIMIO BBOJA U3 mpumepa Nel.

#include <stdio.h>

#define N 5

#define M 5

// EcTh (yHKIIMS BBIBOJIA OJHOMEPHOTO MACCHBA.

void print mas(int mas[], int len) // BeiBOA MaccuBa B 0011IeM BUIE
{

for (int1=0;1<len;1++)
printf("%5d", mas][i]);
printf("\n");
h
// Ha ee 0CHOBE MOYKHO JIETKO OMHCATh (PYHKITHIO BHIBOJIA MATPHIIBI KAK COBOKYITHOCTH
// OTHOMEPHBIX MacCHUBOB.
void print matr (int mas[][M], int n, int m)

{
printf  ("Marpuma:\n");
for int1=0;1<n;1++)
print_mas(mas[i],m); // OGparieHue Kk GyHKIIMH BHIBOJAa MACCHUBA.
}

// EcTh QyHKIHSI MpeoOpa3oBaHmsi OJHOMEPHOT'O MACCHUBA B COOTBETCTBUH C YCIIOBUEM.
void Change (int mas[], int len)

// HalimeM HauMEHBIINI JJIEMEHT.
int  *ip;

int *min = mas;
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for (ip = mas; ip < mas+len; ip ++)
if (*ip < *min)

min = ip;
// TlepecTaHOBKA MPHU 3aBEPIICHUN TTOUCKA.
*1p = *min;
*min =*mas;
*mas = *ip;

}

// main 10MKHA 0OBSIBUTH MAaTPUILY U BBIIIOJIHUTH YIIPaBICHUE BbI30BaMU (DYHKIIMIA.
void main(void)

{

int n, m;

int matr [N][M]; // Matpuiia oObsBI€HA pa3MepoM S Ha 5.
int 1

input_matr (matr, n, m); //Ilepenan B pyHKIMIO BBOA.
// 1nst mpeoOpa3oBaHusl MAaTPUILIbL €€ CTPOKH MEePEaloTCa B PYHKIHUIO 10 OYEPEIH KakK
// ogHOMEpHBIe MaccuBbI. LUK yripaBieHUs HAXOJUTCS B OCHOBHOM MporpaMmme.
// ¥ yTIpaBIIseT nepenadei CTpok B YHKITUIO.

for (1=0;1 <n;i ++)

Change (matr[i], m); // matr[i], 3T0 1 — Tas CTpOKa MaTPHIIbI.

// @yHKLIHS BBIBOJA MATPHIIBI BHI3BIBAETCSA MOCIE 3aBEPIICHUS 00PaOOTKH.

print_matr (matr, n, m);
} // End of main

IIpumep Ne3. I[Ipocmorp Marpuipl MO CTOJOLUAM BBI3OBET CYIECTBEHHBIE
U3MEHEHUS B OCHOBHOHM IporpamMme, MOTOMY 4YTO CTOJO€I HeNb3s MepefaTh Kak
OJIHOMEPHBIM MAaCCHB MPOCTOM 3aMUCKHIO0 matr [j] B CUITy TOTO, YTO ABYMEPHBIA MacCHB,
’TO MacCMB MacCHBOB (CTpok g wmatpuibl). OpHako (yHKIMH 00paboTKU
OJIHOMEPHBIX MacCHMBOB MOXHO IPUMEHHUTH JUIsl pelIEHUs 3a/1a4y 00pabOTKH CTOIOLOB,
€CJI MPEABAPUTEIBHO CTOJNOEL KOIMUPOBATh B HEKYI0 IMPOMEKYTOUHYIO CTPYKTYpY, a
nocje mpeoOpa3oBaHUs BO3BpAllaTh M3MEHEHHOE 3Ha4YeHHe CTojiOIy MaTpuibl. Tak,
OCHOBHOW IIMKJI TJIaBHOW MTporpammel mpuMepa Ne2 OyJieT BBITIIAIETh Tak:
int Tmp[M]; // BpeMeHHBII MacCcuB, €ro JJIMHA paBHA JJIMHE CTOJIONA.

for=0;j<m;j++) //lluka mo Homepam CTOJIOOB.
{
// KonupoBaHue nepej KaxabIM 00palieHueM.
for (1= 0;1 <n; i++) // TlukJ1 10 HOMEPY dJIEMEHTa B CTPOKE.
Tmp [i] = matr [1][j]; // Tmp nosxy4yus KOMUIO j-TOTO CTOJIONA.
Change (Tmp,m); // U3menenue B Tmp.
// KonnpoBaHue MOCIIe KaX10ro oOpanieHusl.
for (1= 0;1 <n; i++)
matr [1][j] = Tmp [1]; // Bo3Bpaiaem 3HaueHHE j-TOMY CTOJIOIY.
}
// BBIBOJI OOBIYHBIN.
print_matr(matr,n,m);
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IIpumep Ned. UYtoObr yOeauThcss B NPEUMYINECTBAX KOCBEHHOW —ajpecanuu
MOKa)XeM, UYTO MOXKHO paboTaTh C OJHOMEPHBIM MacCHMBOM Kak ¢ marpuueil. Haiinem
CyMMY 3JIEMEHTOB MATPHIIBL.

#include <stdio.h>
// @yHKUIHS BBOJA MATPULI MMOTY4YaeT OJJHOMEPHBIA MaccuB. OH pa3OUT HA N CTPOK
// o m >neMeHTOB B Kaxkaoi. KocBeHHas agpecarusi mo3BOJIsieT paccMaTpuBaTh
// IByMEpHBI MacCUB KaK JIMHEUHBIM.
// @yHKUIHS BBOJA MATPHULIBI.
void input_matr (int mas [], int &n, int &m)
! .
nt L],
printf ("BBenu pazmep matpuiisi\n");
scanf ("%d%d", &n, &m);
printf ("BBeau matpuiry\n");
for(1=0;1<n;1++)
for(j=0;j<m;j++)
scanf ("%d", mas + 1*m +));
b
// DYHKITMS BBIBOIA MATPHIIBI.
void print_matr (int mas[], int n, int m)
i .
int L],
for(1=0;1<n;1++)
{
for (j=0;j <my; j ++)
printf("%5d", *(mas+i*m+j));
printf("\n");
b
h

// OYHKIIS HAXOKJICHHUSI CYMMBI 3JIEMEHTOB MaTpPHULIBI.
int Sum (int mas[], int n, int m)
! -
nt L]
int S=0;

for(1=0;i<n;i++)

for(j=0;j <m;j ++)
S+=*(mas+i*m+j);

return S;
b
// B rnaBHOM niporpaMme 0ObsBIEH OJTHOMEPHBINA MaccuB. OH nepegaeTcs BO BCe
GyHKUIHUU.
void main(void)

d
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int matr[25];

int n, m;
input_matr (matr, n, m);
printf ("Cymma smemenTtoB paBHa %d\n", Sum (matr,n,m) );
print_matr (matr, n, m);

} // End of main

BapuanTsl 3axanuii

3amanue 1. Jlana matpuna pazmMepoM n*m. HailTu CyMMBbl 3JIEMEHTOB B KaKJIOU
CTpPOKE MaTpHIIbl, JJII YEro HUCMOJb30BaTh (PYHKIIUIO, HAXOJAIIYI0O CYMMY 3JE€MEHTOB
OJIHOMEPHOTO MaccuBa. /[ONMONHUTE MaTpUIly HAWJAEHHBIMU 3HAYEHUSIMHU, IOMECTUB UX
B KOHIIE KaKJIOM CTPOKHU.

3ananue 2. Jlana marpunia pazMepom n*m. YHopsiiouuTh MaTPUILY O BO3PACTAHUIO
AJIEMEHTOB MEePBOro cTojb1a. Mcnoab30BaTh METO I My3bIpbKa. AJITOPUTM 3aKITHOYAETCS
B CIICIYIOIIEM: MAaTpulla IPOCMAaTPUBAETCS MO MEPEKPEIIMBAIOIIUMCS IMapaM YHCEN
(a[1][0], a[i+1][0]). Ecnu HyneBoW >JIE€MEHT i-TOH CTPOKHM OOJIbINE, YeM HYJICBOU
AJIIEMEHT i+ /-0l CTPOKH, TO CTPOKH MEHSIOTCS MecTaMu. [[0CKOIbKY CTPOKH MaTpHIbI,
9TO OJHOMEPHBIE MACCHBBI, UMEET CMBICII HAMmMCaTh (QYHKIIUIO TICPEMEHBI yKa3aTelleH,
anapecytonux crpoku afi] m a[i+l]. IlepecTaHOBKH TOACYUTHIBAIOTCSA. AJTOPUTM
3aBepiIaeT paboTy, €ClId MPU MPOCMOTPE MATPUIIBI HET HU OJIHOM MEPECTAHOBKH.

3amanue 3. Jlana wmatpuna pasmepoMm n*m. HalitTu W 3aMeHUTH HyJeM
MaKCUMaJIbHO€ U MUHMMAaJIbHOE 3HAYCHUSI B KaXXJOW CTpoke Marpulibl. Mcnoib30BaTh
(GYHKIUIO, HAXOASAIIYI0O MUHUMYM, U (DYHKIIUIO, HAXOJIAIIYI0 MAKCUMYM M3 AJIEMEHTOB
OJIHOMEPHOT0 MaccuBa. llepegaBaTe UM Mo oYepear CTPOKU MaTPHULIBI.

3ananue 4. Jlana Marpuna pasmepom n*m. Onpenenutb, ABISETCS JIM OHA
CUMMETPUYHOW OTHOCHUTEJIBHO TJABHOW JHAaroHaiau. Mcrmonap30BaTh JIOTHYECKYIO
byHKIHUIO.

3ananue 5. Jlana matpuia pazmepom n*3. OHa COAEPKUT PE3yJIbTAThl U3MEPEHUIN
NPSIMBIX KPYTOBBIX KOHYCOB: pajuyC OCHOBaHHs, BBICOTA, JTMHA oOpa3zytomiei. Halitu
Y COXPAaHHUTH B ITOU K€ MATPHIIC 3HAUYCHUS 00bEeMa U IUIONIAIN TIOBEPXHOCTH KaXKIOTO
konyca. Mcnonbs3oBath ¢yHknnu. Halitn KoOHyC HanOoJbIIeH MI0Maal U HauOOIBIIIETO
o0beMa, IS 4Yero WCIOJb30BaTh (YHKIHUIO TIOWCKA MaKCUMymMa B OJHOMEPHOM
MAaCCHBE.

3amanue 6. /[lana matpuiia pazmMepoM n*m. BBINOTHUTH CriaaXXKuBaHUE B CTPOKax
MATPHIIbI, KOTOPOE 3aKIIOYAETCS B 3aMEHE Ka)XKJIOr0 3JIEMEHTa 3HAYEHUEM CPEIHETO
apuMETHUUYECKOTO TpeX CTOAIUX PsSAoM 3HadeHud. Hcmonw3oBaTh (yHKIUIO,
BBITIOJTHSIOIIYO CIJIa)KMBAHUE B OJHOMEPHOM MaccuBe. llepenaBarh eil mo odepenu
CTPOKH MAaTPHULIBI.

3ananue 7. Jlana marpuna pazmepom n*m. [IpeoOpa3zoBarh mMaTpuily, y1aauB U3 Hee
1-TyI0 CTPOKY M (WUIM) J-ThIH cToiyiOerr (1o >KEeIaHWIO TOojb3oBaTens). Mcmoip3oBaTh
GyHKIHIO TpeoOpa3oBaHUsI MATPUIIHI.

3ananue 8. Ha mimockoctu 3amaHbl #n TOYEK CBOMMM KoopauHatamu. [loctpouThb
MaTpUIly PacCTOSIHUM Mexy Bcemu ToukaMu. Halitu Hanbonbliee paccrosaue. Haiitu,
MEXKTY KaKUMH TOYKAMH PACCTOSIHUE HauOOoJIbIIIEE. Hcnonb3oBaTh
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GyHKIUMA [ BBIYUCIICHHSI PACCTOSHHSI MEXKAY JBYMsS TOYKaMH € JJIS TIOWCKA
HauOOJIBIIETO 3HAUCHUSI.

3amanue 9. J/lana wmartpuma pasmepoM n*m. Onpeaenuthb, SBIAIOTCA K
YHOPSAIOYEHHBIMU 1O BO3PACTaHUIO JAaHHbIE B KaJ0W cTpoke maTpuibl. Hameuarath
UCXOJHYIO MaTpHUIly MO CTPOKAaM, B KOHIE KaXJOW CTPOKM Hamedyararb COOOLIEHUE O
TOM, YINOpsAOYEHAa CTpoKa WM HeT. Vcmons30BaTh (QYHKIMIO, BBIMOIHSIOULYIO
IPOBEPKY B OJHOMEpHOM MaccuBe. IlepemaBaTh eil Mo odepeAu CTPOKH MaTpPHUIIbI.
Hcnonb3oBaTh (YHKIMIO IEYATH CTPOKU COOOIICHUSI.

3aganue 10. 3amaHbl  HECKOJIBKO MaTpHUll MPOU3BOJILHOTO pa3zMmepa. Omnucartb
byHKIMIO clokeHus (BbluMTaHus) matpuil. IlepemaBath Kak OJUH W3 MMapaMeTpOB
¢bynkuuu 3Hak geictBug (' wim '-'). UTOOBI KOHTPOJIUPOBATH BXOJHBIC JIaHHBIE,
(GYHKIUS JOJDKHA OBITH JJOTHYECKOM.

3amanue 11. [lana marpuna pasmepom n*m. [IpeoOpa3oBath MaTpuily cieayromum
o0pa3oM: HaWTH B KaXJOW CTPOKE MHUHHMAJIBHBIA M MAaKCUMAaJbHBIA 3JIEMEHTBHI U
MOMEHATh UX MECTaMH C TEPBBIM U MOCIEAHUM dJIEMEHTaMHu CTpoku. Mcmosb30BaTh
(GYHKIMYU, BBITOIHSIONIME MOMCK MUHUMYMa M MaKCHUMyMa B OJHOMEPHOM MAaCCHBE.
Hcnonb3oBaTh PYHKIMIO AJI BBINOJHEHUS NiepecTaHoBKU. [lepenaBaTe UM 1o ovepenu
CTPOKH MATPUIIBI.

3ananue 12. [TonyyuTs TpexauaroHajabHYI0 MaTpHIy pa3MepoM n*n, y KOTOpod Ha
IJIABHOW JTMAroOHajdu U JABYX, JIGKAIUX BBIINIC W HUXKE €€ PACIOJIOKEHbI €AMHUIIBI, a
OCTaJIbHBIE 3JIEMEHTHI PABHBI HYJIIO.

3ananue 13. Jlana Marpuna pazMepoM n*m. 3aMEHUTh HYJSIMH DJIEMEHTHI 1-TOH
CTPOKH U (MJIM) j-TOro CTOoJIOIA (110 YKeJIaHUIO ToJib3oBaTesst). Mcnonb30Bath yHKIIMIO
npeoOpa3oBaHUs MATPHUIIHI.

3ananue 14. Jlana wmatpuma pasmepoM n*m. OmnpenenuTs, SBISIOTCA U
YOOPSA0YEHHBIMH TI0 BO3pPAacCTaHMIO JaHHbIE B Kaxaom crondue. HameuartaTs
UCXOJHYIO MaTpUIly MO CTPOKaM, BHU3Y KaKJIOTO CTOJOIA HamedaTaTh COOOIICHHE O
TOM, YIOPSAOYEH cTonOel, niau HeT. Mcrnonb30BaTh PyHKIMIO, KOTOpas pellaeT 3agady
JUTS 3JIEMEHTOB OJTHOMEpHOro maccuBa. [lepenaBats eil mo odyepeau cToa0IbI MATPHULIBI.

3amanue 15. Ucxognpie maHHBIE, 3TO JBa MaccuBa koddduimeHtoB 4 u B.
Beruucinte MaTpuily pELIEHMH BCEX JMHEWHBIX ypaBHeHMM Buma A;x + B; = 0.
Hcnonb3oBaTh GyHKIIHIO.

3ananue 16. Jlana Mmatpuna pazMepom n*m. BbINOTHUTH BEIpaBHUBAHUE B MATPHUIIE,
3aMeHsisi T€ 3HAYEHUs, KOTOphIe MO aOCOIIOTHOM BelIMYMHE OoJibllie HEKoToporo M
(BBEIEHHOTO B Juaiore), 3HaueHueM M c yderoMm 3Haka. Mcmomb3oBaTh (yHKIHIO
npeoOpa3oBaHus OJHOMEPHOTO MACCHUBA UM MATPHIIHI.

3amanue 17. lana wmatpuma pasmepom n*m. Haiftu u 3aMeHUTH HyJeMm
MaKCHMaJIbHO€ 1 MUHUMAJIbHOE 3HaYEHUs B KXKJIOM CTOJIOIe MaTpullbl. Mcnonb3oBaTh
(GyHKIIUA, BBITOIHSIONINE MOUCK MUHAUMYMa W MAaKCHMyMa B OJHOMEPHOM MAacCCHBE.
[lepenaBath UM 1O ouepeU CTOIOIBI MATPHUIIBI.

3amanue 18. lana wmatpuna pasmepom n*m. Haiitu HopMy  MaTpuubL:
MaKCHUMaJIbHOE 3HAYEHHE U3 CyMM DJJIEMEHTOB B KaxJ0H cTpoke. Mcmonb3oBaTh
(GYyHKUHIO CYMMHUpPOBAHMS C COXpPAaHEHHMEM BCeX HaileHHbIX cyMmM. lcnosb3oBaTh
(yHKLHIO MTOMCKAa MAaKCUMyMa B OJHOMEPHOM MacCHUBE.
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3anmanue 19. Jlana matpuma pasmepoM n*m. HallTh CyMMBI 5JIEMEHTOB B KaXKIIOM
CTOJIOIIE MATPHUIIBI U JOTOJIHATh MATPHUILy HAWJICHHBIMH 3HAUYCHUSMH, TIOMECTHB HX B
KOHIIE KaXXJoro cronbdia. Mcnonb3oBarh (yHKIMIO, HAXOASIIYI0 CYMMY 3JEMEHTOB
OJIHOMEpPHOTr0 MaccuBa. [lepenaBath eif Mo oyepean CTOIOIbI MATPHUIIHI.

3aganue 20. Ha miockocTd 3aJaHbl N TOYEK CBOMMH KoopawHaTamu. IlocTpouTb
MaTpUILy pacCTOSTHUN MEXIy BCeMHU Toukamu. HallTu paBHOyIajIe€HHBIE TOYKU, €CIU
TaKhe €CTh, U COXPAHHUTh B OTAECIBHOM MaccuBe MX Homepa. Mcmonbs3oBarh GyHKIUU
MOCTPOEHUS U TIOUCKA.

3ananue 21. Jlana wmatpuiia pasMepoM n*m. YHOpAIOYHUTh KakKAYyl0 CTPOKY
MaTpulbl 10 BO3PACTAHUIO 3JIEMEHTOB. lCHonb30BaTh METOJ Iy3bIpbKa IS
OJIHOMEPHOTO MAaCCHBa, aJTOPUTM KOTOPOTO 3aKJIOYaeTCsl B CIEAYIOIIEM: MAacCHUB
IpocMaTpUBaeTCs IO IepeKkpemmBaommmcs mapam  uucen (afi], a[i+1]). Ecmm
a[i]>a[i+1], oHm wmeHsOTCS MecTamMu. llepecTaHOBKM TOJCUYHUTHIBAIOTCS, aJTOPUTM
3aBepmiaeT paboTy, €CAM HpU HPOCMOTPE MAacCMBa HET HU OJHOW IEPECTAHOBKH.
[lepemaBaTh B 3Ty (QYHKIHIO TOOYEPETHO CTPOKH MATPHIIHI.

3ananue 22. Jlana mMatpuna pazMepoM n*m. HaliTu ceqyoByr0 TOUKY MaTpulbl U
Harmeyatath e¢ MHACKCHL. (CeqIoBOM TOUYKOM Ha3bIBACTCA DJIEMEHT, HMEIONIHUM
HauMEHbIIee 3HAaYeHUe B CTPOKE M HauOousbliee B cronlue. Mcnonb3oBarh (QyHKIHMIO
00pabOTKU MaTPHUIIBI.

3ananue 23. Jlana tpeyroibHas MaTpuiia pazmMepom n*n. Onucarh QyHKIHIO BBOJA
MaTpHIIbl, TyCTYIO MOJOBUHY MPHU BBOJE 3alOJHUTH HYJIsAMH. Vcronb3oBaTh GyHKIHMIO
00pabOTKH MaTpHIbl, YTOOBI HAWTH 3HAYEHUS MW HWHIACKCHI HAWOOJIBIIETO U
HAUMEHBIIIEr0 AIEMEHTOB MaTpullbl. Onucath (PyHKIIMIO BBIBOJA MATPHUIIBI HA JKpaH,
BBIJICJIUTH IBETOM HAilZICHHbIE 3HAYCHHSI.

3ananue 24. Jlana matpuiia pasmepoM n*m. HailTu cymMMy 3JIeMEHTOB KaxKIIOM
CTpoKu MaTpuilpl. HaliTu HamOosiblliee MU HAUMEHbBIIEE 3HAYEHUE CYMMBI, a TaK¥kKe
ONpPEAEINTh, B KakOM CTPOKE MaTpulbl 3TO 3HA4Y€HUWE HauaeHo. Mcnosb3oBaTh
byHKIUA 1T CyMMHUPOBAHHUSI DJIEMEHTOB OJHOMEPHOTO MAacCHWBa, IS TIOWCKa
MHUHHMYMa U MaKCUMyMa.

3amganue 25. Jlana matpunia pasmepom n*m. OnpenenuTh W HameyaTaTb, B KaKHUX
CTpPOKaxX MATpHUIIbl €€ DJIEMEHThl 00pa3yl0T MOHOTOHHYIO TOCJIEIOBATEIbHOCTh, W
KaKoro xapakrepa (BO3pacTamollylo uiu YyOsiBarounyto). HMcmonb3oBath (QyHKIMIO,
BBITIOJIHAIOIIYIO POBEPKY B OJJHOMEPHOM MaccuBe. llepenaBarts et mo ouepenu CTpoKu
MaTpPHUIIBL.

3ananue 26. [lana matpuna pazmepoM n*m. [lomyyuTs HOBYIO MaTpHILy, KaKIbIi
CTOJIOCI] KOTOPOM IOTYYeH COPTUPOBKOM MO YOBIBAHHIO 3JIEMEHTOB CTOJIOIA MCXOTHOU
MaTpuilbl. Mcnonb3oBath (GyHKIIMIO COPTUPOBKU OJJHOMEPHOTO MAacCUBAa, IJ€ aJTOPUTM
COPTUPOBKM Tpou3BONIbHBINA. [lepenaBaTe B 3Ty (QYHKIMIO TMOOYEPETHO CTOIOIIBI
VMCXOJHOW MAaTPULBI.

3amanue 27. [lana matpuma pasMepoM n*m. Haiitu cpeagnee apudmernueckoe
3HAYEHUH €€ CTOJIOIOB, U JONKUCATh B MOCIEIHIO CTPOKY MaTpuilbl. HailTu cTpoky, B
KOTOpPOM 3HAYE€HHUS DSJIEMEHTOB HaubOojee OJU3KKM K cpeaHeMy apupMeTHUUYEeCKOMY.
Hcnonp3oBaTh (PYHKIIUIO TOMCKA CPEAHETO B OJHOMEPHOM MacCHBe, MepeaaBas e
MooYepeTHO CTONONBI MaTpullbl. Mcmonb30BaTh (DYHKIIMIO MOMCKA «CaMOM CpelHeu
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CTPOKI».

3anmanue 28. Jlana matpuma pasmepoM n*m. Onucath (GyHKIHUIO, 9TOOBI HAWTH
cymMMy ee 3ieMeHTOB. lloiyunTh Ha OCHOBE HCXOJHOW HOBYIO LEJIOYUCICHHYIO
MaTpUIy TaKOIro e pa3Mepa, Y KOTOpPOM Ha MECTE HYJIEBBIX 3JIEMEHTOB 3aIlMCaHbI
HYJIM, 2 HA MECTE 3HAYCHUH, OTIMYHBIX OT HYJIS, 3alIUCaHbl €IUHUIIbI. DTOT aJTOPUTM
peanu3oBaTh (QYHKIHMEH, BO3BpAIlAIONIeH YUCI0 HEHYJIEBBIX AJIEMEHTOB.

3amanue 29. Jlana Marpuna pasmepoMm n*m. PaccrosHue mexnay k-Ttot u [-ToM
CTPOKaMH MaTpHUIIbl BEIYHUCIAETCA 110 GOpMYyJIe:

m—1
Rkl = Z akj X alj
j=0

OnpenenuTth, MEXIYy KaKUMH CTPOKaMH MAaTPHUIIBI PACCTOSHUE MUHHUMAJIBHO.
Hcnons3oBaTh QYHKIUIO AJI BEIYUCICHUS PACCTOSIHUM U ISl TOMCKA MaKCUMYyMa.

3amanue 30. Jlana matpuiia pazmepoM n*m. B kaxmol cTpoke MaTpHIlbl HaWTH
nepBoe BXOXKJeHue 3HaueHus 10, U Bce mMocieayrolnie 3Ha4eHHs] 3aMEHUTh HYJIEM.
Ecnu yncna 10 HeT B cTpoke, OCTaBUTH ee 0e3 m3MeHeHus. Mcmnonab30BaTh (QyHKIHIO
MOKMCKa M 3aMEHBl UIsi OAHOMEpPHOro MaccuBa. llepenaBath eif Mo ouepeau CTPOKHU
MaTpULBI.

3ananue 31. Jlana matpuna pazmepom n*3. HaliTu cymMMy 3JIEeMEHTOB, CTOSIIUX B
CTpPOKaX MAaTpPHIIbI, JIJI1 YETO HCIIOJIb30BaTh (PYHKIIMIO CyMMHUPOBAHUS B OJHOMEPHOM
MaccuBe. HailTu Tpu CTpPOKH, B KOTOPBIX COJEPIKATCS HAMOOJBINNE 3HAYCHUS CyMM.
Hcnonp3oBath HyHKINIO 00pabOTKH MaTpPHULIBIL.

3anmanue 32. [lana matpuia pazmepoM n*3. OHa COACPKUT pe3yNbTaThl U3MEPEHUN
CTOPOH 71  TpEeyroJbHUKOB. Ommcarh (YHKIHWIO, BBIYUCISIONIYIO  IUIOMAh
TPEYTrOJbHUKA. BBUKMCIUTH IJIOMIAAN BCEX TPEYTrOJIbLHUKOB, COXPAaHUTh B MaTpHIIE.
HaiitTi HOMep HamOOJIBIIIETO MO TUIOMIAIA TPEYTOIbHUKA, UCTIONB3YS (PYHKIIMIO TTOMCKA
HanOOJIbLIEr0 3HAYECHUS B OJHOMEPHOM MAaCCHUBE.

3ananue 33. Jlana marpuna pasmepoM n*m. JlokanbHIM MUHUMYMOM HAa3bIBa€TCS
I000M DJIEMEHT @, KOTOPBII MEHBIIIE CBOUX COCENEH: @ i1,>;i<a ;+1; U  ;j.1>A;i<a ;j+].
HaiiTu Bce nokaiibHble MUHUMYMbI. COXpaHUTh UX B MaTpHUIIe, TJ€ 3alicaHbl 3HaYCHUE
AJIEMEHTa, U €ro WHJIEKChl. Mcmonp3oBarh QyHKIMIO 00paboTku MaTpuibl. OTHICKATh
HAUMEHBIUN U3 JIOKAIbHBIX MHUHHUMYMOB C HCIIOJIb30BAHMEM (YHKIIMU TIOMCKA
MUHHMAaJIbHOTO 3HAYEHUSI B OJJTHOMEPHOM MAaCCHBE.

3ananue 34. Jlana maTtpuia pazmepoM n*m. HaliTu CyMMBI 3JIEMEHTOB TEX €€ CTPOK,
B KOTOPBIX PACIOI0KEHbI HAMOOJIBIINNA U HAMMEHBIIUNA 3JIEMEHTBI MATPUIIBI.

3amanue 35. Jlana wmatpuma pasmepoM n*m. [loMeHSITP MecTamMu  CTPOKY,
COZIepXKallyt0 HaumOoJplIee 3HAYEHHE, CO CTPOKOW, cojaep)Kalled HauMeHbIIee
3HaueHue. Mcnonb3oBaTh (YyHKIIMU MOMCKA MakKCMMyMa, MUHUMyMa B OJHOMEPHOM
MaccuBe. Mcrnonap30BaTh QYHKIMIO IEPECTAHOBKU CTPOK MATPHIIBI.

3amanue 36. Jlana matpuiia pazmepoM n*m. Onucarh ¥ UCMOIL30BaTh PYHKIIUU JJIs
BBINIOJIHEHUS CIEAYIOIINX JCHCTBUI:

e B Marpuiy M1 mOMECTUTh BCE€ CTPOKM MCXOIHOM, 3JIEMEHThI KOTOPBIX
00pa3yroT MOHOTOHHYIO MOCJIE10BATEIbHOCTH;

e B MaTpuiy M2 noMecTUTh BCE CTPOKHU UCXOJHOM, JIEMEHTBI KOTOPBIX SIBISIOTCS
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TOJIbKO OTPUIIATEIbHBIMU YUCIAMHU.

3amanue 37. [lana marpuna pasmepoMm n*m. OnucaTth (QyHKIHIO, KOTOpas HalaeT
CyMMY 3JIEMEHTOB OJHOMEPHOIO MAacCHBa, MPEALIECTBYIOIIHUX MEPBOMY MO MOPSAIKY
OTpULIATEIILHOMY 3JIEMEHTY, a €CIIM TaKOTO HET, TO CyMMy BceX. Mcnonb3oBaTh ee [
HAXOXIEHUSI CYMM B CTPOKAX MaTPHIIbL.

3amanue 38. Jlana wmatpumia pasmepoM n*m. Omnpenenutb, SBISETCS JU OHA
CUMMETPUYHOW OTHOCHUTEJIbHO TJIaBHOW JuaroHainu. lcnonb3oBaTh JIOTMYECKYIO
GyHKIHIO.

3ananue 39. Jlana marpuna pazmepoMm n*m. IlepecTaBuTh CTpPOKM MaTpHIBI IO
yOBIBaHUIO 3HAYCHUI HAHOOJBIINX 3JIEMEHTOB CTPOK. Mcronb30oBaTh GyHKIIUNA TOUCKA
HauOOJbIIEro 3HAYEHHUS B OJHOMEPHOM MaccuBe, U (DYHKLHIO NEPECTaHOBKU CTPOK
MaTPHUIIBL.

3amanue 40. [lana matpuna pasmMepoM n*m u BeKTop pasmepoM m. CTpoku
MaTpUIbl YHOPSAJOYEHBl IO BO3PACTAHMIO NEPBBIX 3JIEMEHTOB. [lodyduTh HOBYIO
MaTpUIly, IIyTEM BCTABKA B HMCXOJHYK) MAaTpHUIy CTPOKH C 3JE€MEHTaMU JIaHHOI'O
BEKTOpa, HE Hapyuias YMNopsSAOYEHHOCTH CTPOK MAaTpULbl MO TMEPBOMY JIIEMEHTY.
Hcnonb3oBaTh GyHKIHIO TPEe0Opa3oBaHUS MATPUILIBL.

3amanue 40. lana  matpuna  pasMepoM  n*m.  HazoBem  momycTUMBIMU
npeoOpa3oBaHUsIMHU MaTPHUIBl TMEPECTAHOBKY JBYX CTPOK WIM JBYX cToiOmoB. C
MOMOIIBIO JIOMYCTUMBIX MpeoOpa3oBaHUil JOOUTHCS TOTO, YTOOBI MaKCUMAaJIbHBIN
AJIEMEHT MATPHIIbl pacroyiarajicsi B JIEBOM BepxHeM yriy. Mcmonb3oBaTh (DyHKIHIO
peoOpa3oBaHUs MATPHUIIHI.

3ananue 41. Jlana marpuna pazmepom n*m. ChopMHpOBaTH BEKTOP X, DJIEMEHTHI
KOTOPOTO OMPENETSI0TCS KaK MaKCUMAaJIbHbIE 3HAUCHUS B CTOJIOIAX MATPHUIIbI, U BEKTOP
¥, BJIEMEHTBl KOTOPOTO OMPEAEISIOTCS KaK MUHUMAJIbHbIE 3HAYEHUS B KaXKJIOW CTPOKE
MaTpuIlbl. Micronp30BaTh GYHKIMH JJIS1 TIOJTY9ICHHS] BEKTOPOB.

3anmanue 42. Jlanwr 18e nenounciaeHHbix Tadbmumnb A [1,10] u B[1,15]. Pa3zpaboraTth
QIrOPUTM M HamWcaTh NporpamMmy, KOTopas MpOBEPSIET, SIBISIOTCS JIM ATU TaOJUIIbI
NOX0XUMHU. J[Be TaOIUIIbI HA3bIBAIOTCS MOXO0KUMHU, €CIIM COBMAAAIOT MHOXKECTBA YHUCEIL,
BCTPEYAIOIIMXCA B 3TUX TaOIUIAX.

Tema 10. Ucniosnib30Banue pailiioB, 0JHO U IBYMEPHbIX MACCHBOB B
pellieHUH CoAepKATEIbHbIX 32124

BapuanTtsl 3a1aHuii

3aganue 1. Ilpu 3amucu JaHHBIX O COPEBHOBAHUSAX IO IIaxmaTam (GOpMUpPYETCs
MaTpula TypHUpa ocoOoro Buaa. Pesynaprar Martya MoxeT ObITh 1 (BbIMrpaHHAs
naptusi), 0 (mpourpannas) win 0,5 (Huubs). [Ipm BBOAE NaHHBIX HYXHO IOJYYUTh
CUMMETPUYHYIO MaTpULly TYpHHpA, TJ€ Ha TJIABHOW AWArOHalIW HYJIH, I 000UX
y4acTHUKOB 0,5 B cCilyyae HM4YbEH, a €CIM YYaCTHUK BBIATPAJ], TO €ro mapTHEP
npourpai, u emy 3anuceiBaerca (0. HamucaTs QyHKIMIO 17151 BBOJIa JAHHBIX TypHUpPA B
quanore ¢ (opMHUpPOBAaHMEM MATpPULBI TYpHHpA, KOTOPYIO COXPAaHUTh B TEKCTOBOM
¢aiine. Hanucate QyHkuuio oOpabOTKH TypHHpA, YTOOBI OMNPEAEIUTh MOOEIUTENS.
Hanucate QyHknuio o0paOOTKM TypHUpa, 4YTOOBI pacHpeieiuTh YYaCTHUKOB I10
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yOBIBAHHMIO HAOPaHHBIX OYKOB.

3ananue 2. ®abpuka MpoM3BOIUT BaJCHKH, TAllOYKH U OOTHI. JlaHHBIE 00 0OBEMax
cOBITa MPOAYKIIMHM KaKIOTO BHJIA 3a MPOILIIA TOJ TOMECTIHO XpaHaTcs B daiine. [Tpu
MOJIBEICHUM WTOTOB T0JIa JUPEKIUS TpeOyeT HAMTH CyMMBbI HAKOTHTEIBHBIM UTOTOM
JUTST KaKJIOTO BHJA TPOAYKIIMH, W COXPAaHWUTh ATy WH(MOpMarmio B (aiiie, a Takke
BBISICHUTh, B KaKOM Mecslleé HMMEEeT MECTO HauOOJbIIMI COBIT KaxA0ro BUIA
npoaykuud. Mcnonp3oBarh (YHKIMM JUIsi HAKOIJICHUS HMTOrMOB M IS TIOMCKA
MaKCHUMyMa.

3ananue 3. BansnbHas gabpuka Npou3BOAUT BajieHKH. JlaHHBIE 00 oObemax cObITa
MPOJYKIMU U O IEHaX MPOJaX 3a MPOILIIA TOJl TOMECSYHO XpaHATCS B (ailie B BUJE
TaOJIUIIBI CJICTYIOIETO BHJIA:

Mecsig O6beM mpogax (map) Ilena npomaxu (py6.) | CebecrommocTs (py0.)
SAuBapp 4500 100 20
despasib 3900 100 25

[Ipu moaBeneHUM UTOTOB TOJa HEOOXOAUMO BBISICHUTH JIUHAMHUKY COBITa, TO €CTh
HAaWTU M YHOOPSAJOYUTH MO YObIBaHWI0O HHGOPMAIMIO O MPUOBLISAX, MPUHOCUMBIX
pou3BOACTBOM. MCrOab30BaTh (PYHKIUIO JJIsi BHIYMCIICHHS] €KEMECSYHOU MPUOBLIN.
Jlist  COPTUPOBKM MATpULBI MO CTOJOIy «IPUOBLUIL» HCIOJNb30BaTh (PYHKIUIO
COPTUPOBKM MaTpHULIbl METOJOM Iy3bIPbKA.

3ananue 4. Kot MarpockuH BiajeeT CTaoM KOpPOB, a TakKKe OpPraHu30Ball
IIPOM3BOACTBO MOJIOKA, CMETaHbl, TBOPOTa, Macia, celpa. EKeITHEBHO OH 3alMCHIBAECT B
TEKCTOBBIN (haliyl JTHEBHOM COBIT Ka)JOr0 BHUJA MPOAYKIIMH, MPUYEM IICHBI TOBapa y
MarpockrnHa MOTYT M3MEHATBCA, W LEHBl €My IPUXOJUTCS TOXKE €KEIHEBHO
3aMMCchbIBaTh. B KOHIlE Mecsla HEOOXOAUMO MOJABECTU UTOTr MO pe3yibTaTaM TOPIOBIIH,
yTOOBl BBISICHUTH, Kakas MPOAYKIUS TMOJb3YeTCsl HAWOOJBIIMM W HAUMEHBIIUM
CIIPOCOM, a TaKXKe Kakas MpPOAYKIHUS MPUHOCUT HAUOOJBUIYIO W HAUMEHBIIYIO
IpUObLIb.

3ananue 5. B copeBHOBaHMSX 1O (PUIYPHOMY KaTaHUIO KaXIblil CIOPTCMEH
IIPUHUMAET y4aCTHE B TPEX BHUJAX COpPEBHOBaHUMU. Kaxkaplil BUI CyIAT AECATH CyIEW.
Jlns Oonee TOYHOM OIGHKHM CaMbld HU3KMM M CaMblii BBICOKHMH Oaylibl Cyneu
otrOpackiBatoT. COCTaBUTh MPOTOKOJ CYAEHCTBA AJI1 N YYACTHUKOB B BHJIE€ MATPHIIBI,
coxpaneHHou B (aitie. Halitu moGeautens copeBHoBaHui. Mcnonb3oBarh (QyHKIUM
JUTst 00pabOTKU PE3yIHTATOB COPEBHOBAHUM.

3ananue 6. KopoTsiiiku cobuparoT ypoxkaii orypIiioB, moMUA0p, Topoxa, MOPKOBH U
OpoYux TUIOAOB 3eMiu. PaboraioT n KOpoOThIeK, a 3Haiika MOJABOJUT HTOTH HX
TpyoBO#l nesrenbHOCTH. OH 3aBeN TEKCTOBBIN (haiiyl, U HAmUcal MporpaMMy, KOTopas
€XKEIHEBHO B JHMAJIOTe I03BOJIIET BBECTH JaHHbIE 00 WTOrax TPYAOBOrO JHS. OTH
JTAHHBIE CYMMUPYIOTCSI ¢ UTOTaMU TPEIBIAYIIUX AHEH paboThl, U ¢aitn 0OHOBISETCS.
[To uToram paboThl B KOHIIE YOOPOUHOM KaMIlaHWU MPOU3BOAUTCA oriaTta. CTOMMOCTD
cbopa oIHOTO BUA OBOLIEH 3Hallka XpaHUT B OoTAenbHOM (Qaiine. [IpencraBere ceds Ha
MecTe 3HaWKHU.

3ananue 7. Paz0opunBas HeBecTa 3aHecna B ¢aidl TaHHbIE O CBOMX MOTEHIIMAIBHBIX
YKEHUXaX: BHEIIHOCTh U OOraTCTBO OHA OIIEHWIIA B OaJuiax.
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Bo3zpacr BHemHoCTh borarcTBo
WBan 25 15 10
[etp 30 15 10
[TankpaTHii 40 12 50
bopuc 45 8 50
Maromen 45 10 100

CocTaBUTh OLICHOYHYIO TaOiMily B BHJEe Marpullbl. Bo3pact HeBecThl N JeT.
TpebGoBanus K mpeTeHIeHTY CHOPMYIUPOBAHBI MPOCTO: CPEIHSS KpacoTa, CpeaHee
OoraTcTBO, CpeJIHHI BO3pacT, HO HE MoOJIOkKe ee¢ camoi. IloMorure cruematb BBIOOD.
Hcnonb3oBaTh GyHKINMIO BEIOOPA, BO3BPAIIAIOIIYI0O HOMEP OTEHIIMATIEHOTO KEHUXA.

3ananue 8. Copok pa3z0OMHUKOB MPOBEIN TYPHHUP, B KOTOPOM KaxIbld pa30OMHUK
owincs ¢ kaxapiM. CBelleHHUs 0 pe3yibTaTaX COpPEBHOBaHHWH 3amucaiy B (ailn B BUIE
TYpHUPHON TaONMIIbI, TI€ HOMEpa CTPOK M CTOJIOIIOB, — 3TO HOMEpa pPa3OONHUKOB.
Haiitn camoro cunbHOro u camoro ciaboro paszOoitHuka. Mcmonb3oBaTh (PYHKIHIO
00pabOTKH TypHHUpA.

3amanue 9. YueOHOe 3aBe/IeHUE MPOBOJUT MPUEMHBIC 9K3aMEHbI HAa HOBbIN y4eOHbBIN
roa. Uadopmanusa o6 abuTypueHTax 3aHeCeHa B TEKCTOBBIM (haill B BUAE MaTPHUIIBI.
Kaxxnplii TOJDKEH ciaTh TPU 3K3ameHa. Te, KTO, MOJy4YnIl JBOMKY 3a MEPBbIA SK3aMEH,
KO BTOPOMY 3K3aMEHY HE JOIYCKAOTCs, a KTO MOJYyYHII ABOMKY 332 BTOPOW 3K3aMEH, HE
JOITyCKaroTcs K Tpetbemy. OO6paboTaTh JaHHBIE 00 aOUTYpUEHTAX, BHITOIHSIS yAaJIeHHE
MoCJie TEpPBOrO, BTOPOTO M TPETHETO HK3aMEHOB C HCIIOJIB30BAaHUEM (DYHKITUU
00pabOTKH MaTPHIIHI.

3amanue 10. B 3ane kuHOTEarpa n psioB, B KaXIOM M3 KOTOpeIX m MecT. [lpu
OpOHUPOBAHMHM W TPOAAKE OMIETOB (PopMHUpYETCS KapTa 3aHSATOCTH MECT, KOTOpas
COXpaHSETCs B TEKCTOBOM (paiisie mocie odepeaHoi onepanuu. HykHO moMo4b Kaccupy
Y 3PUTEIIO BHITIOIHUTH MIPOIIETyPYy OpOHUPOBAHMS, ISl YeTO OPTraHN30BaTh JUAJIOT:

o IIOKa3aTh HA dKPaHE KapTy 3aHATOCTU MECT B 3aJI€;

o TIOKa3aTh 3pUTEIIO BEIOPAHHOE UM MECTO;

o 3aduKCHUPOBATH BHIOOP MECTa MO JOTOBOPEHHOCTH CO 3pUTEIIEM;

e COXPaHUTh U3MEHECHHYIO KapTy;

e TOJCYUTATH CTOMMOCTH OUJIETOB.

3ananue 11. [{apeBna HecmesiHa, mpuHUMas MPETEHAECHTOB HA €€ PYKy M CEpILE,
3amaeT Kaxaomy M BompocoB. Eciy OTBET O4YeHb NMOHPABWICSA, OHA MNPHUCYKIAET 2
Oasa, eciii He OYeHb MOHPAaBUWIICS — 6 OAJJIOB, €CITM OUYEHb HE MOHpaBWiICs — 8. JlaHHbIE
ompoca OHa cama 3alKiChiBaeT B TEKCTOBBIA (aili. B kKoHIle HSA BhIOMpaETCS TydIIni
npereHneHt. Mcnonb3oBaTh GyHKIHUIO OO0paOOTKM MATPHUIBI, YTOOBI ONpPENETUTH
CaMOTO TIOHPABUBIIIETOCS TPETEHIEHTA. OJTOT KaHAWJIAT NPHUIKCHIBACTCS B (ail,
XpaHSUMHA MHOTOJIETHIOI) MCTOPHUIO UCIHBITAHUM, MO KOTOPOMY, BO3MOKHO, KOTJa-TO
OyJleT MPUHATO OKOHYATEIbHOE PEIICHUE.

3anmanue 12. n KOPOTHIIMIEK COOUPAIOT ypOXkKail m BUIOB PA3INYHBIX OBOIIEH. 3HAMKA
NOABOAUT MTOTM MX TPYJAOBOM JEATEIBHOCTH W BhINOJHIET pacueT. OH 3aBen
TEKCTOBBIM (haiil, U Hamucaja MporpaMMmy, KOTOpas €XKEIHEBHO B JMAJIOTe IMO3BOJISET
BBECTH JaHHbIe 00 WTOrax TpynoBoro aHs. I[lo konumdecTBy cOOpaHHBIX OBOIIECH B
KOHIIE JHS Tpou3BoauTcs oriata. COop 0IHOTO OBOIIA KaXI0T0 BUAa 3HAWKA XpaHUT B
ornensHOM  (aiine.  ANropuTM OIUIaThl TpyJa CIOXKHBIA. Beruucisercss cpenHee
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apuMeTHIecKoe COOpaHHBIX BCEMHU 3a JCHBb OBOIIEH Mo Kaxkaomy Bumy. Ecmm
KOPOTHILIIKAa coOpan Oosnblle, 4eM cpeaHee apuMeTHyecKoe 3TOro BHAA, TO cOOp
Ka)KJI0Tr0 OBOILA CBEPXY OIUIauMBaeTcs B 2 pasa nopoxe. Tot, kro coOpan Oounbliie BCex,
NOJIyYaeT MPEMUIO B pa3Mepe CTOMMOCTH cOOopa TpeX OBOILIEH 3TOro Bujaa. ExxeTHEBHO
3Hailka MOJCUYUTHIBAET, CKOJIBKO JEHET MOJy4aeT KaXKIblii KOPOTHIIIKA 32 COOpaHHBIN
ypokail. OTH JaHHbIE OH IPUIIMCHIBAET B WTOTOBBIM TEKCTOBBIN (aiina, 4YTOObBI
BITOCJICZICTBUM MTOABECTHU OOLUI UTOT YOOPOUHON KaMITaHUU.

3ananue 13. Kot MaTtpockuH BiazeeT cTagoM # KOpoB. EXXEIHEBHO OH 3alIMCBHIBACT
B TEKCTOBBIM (palim JHEBHOM ynod Kaxaod KopoBel. Kot kemaer mnpuobpectu
IIpOrpaMMy, KOTOpas MO3BOJUT ITOABECTH UTOTH MPOU3BOAUTEIBLHOCTU €ro KopoB. B
KOHIIE KaKJOTO Mecslla MaTpoCKUH KelaeT HaWTh OOIMM yJ0M KaJI0W KOpOBBI, a
TaKK€ HaumOOJBIIMA M HAUMEHbIIMH. OTHU JlaHHBIE JOJDKHBI OBITh MPOrPaMMHO
NPUIKCAHbl B HOBBIA TEKCTOBBIM (haii, MO JAHHBIM KOTOPOro MaTpOCKHH MOJBEIET
rogoBoi utor. Mcnonb3oBarh PpyHKINIO (HyHKIIMK) 00pabOTKH PE3yIbTaTOB.

3amanue 14. Undopmanus o pa3BUTHH J1Ta0OPATOPHBIX JKUBOTHBIX XPAHUTCS B
(aiize B BUIE MaTpHIbl, TJI€ B CTPOKax 3alMCaHbl HOMEpa >KMBOTHBIX, @ B CTOJOLAX
JaThl (HOMEp HEJIENU CHayajla YKCIIEPUMEHTA):

1 2 3
Kpgical 500 400 400
Kpsica2 700 700 800

Ha mnepekpecTtbe CTpoKM U CTOJOIA 3amucaH BeC KPHICKH. BbIBeCTH B OTAENbHBIN
daiin uHpOpMALMIO O KpbhICaX, MMEIOIIMX MOJIOKHUTEIbHYIO TUHAMUKY (BEC TOJIBKO
BO3pacTtaeT). BreiBecT B OTAENbHBIN (aitn MHGOpPMAIMIO O KpbICaX, HMEIOIINUX
HeCTaOWIbHYIO AMHAMUKY. BpiBecTH B OTAeNbHBIN (aiin mHpOpMaLnio O Kphicax,
UMEIONINX  OTPULIATEIbHYI0 JAMHAMUKY. Mcmonb3oBath  (QYHKIUIO  00pabOTKH
OJIHOMEPHOr0 MaccuBa, KOTOPOH MEPEaBaTh 110 OYEPEAN CTPOKA MATPHULIBI.

3aganue 15. Oren @enop oTkpbUT HEOONBIION cBeYHOM 3aBouk noa Camapoit. Ha
3aBOJIMKE JIBIOT CBEYU Majble, CpEIHHE, OOJIbIINE, OYEHb OOJIbIIME U OCOOBIE.
E>xenHEeBHBII MTOr MO MPOAAKAM KaXJOro BHUJA MPOAYKIMHM B CTOMMOCTHOM
BBIPAKEHUM MAaTYIIKa JAOMUCHIBAET B TEKCTOBBIN (ailn. 1o 3aBepiieHrnn Mecsiia Hy>KHO
MOJIBECTH WTOT, Kakasi CyMMapHasi MpUObLIb MOJy4eHa OT KaKJIOTO BUAA MPOIYKLHUH,
KaKo¥ BUJI MPUHOCUT HAMOOJBIIYIO U HAUMEHBIIYIO MPUOBLIb.

3ananue 16. Copox pa300iHUKOB MPOBEIM COPEBHOBaHHE MO OpeWK JaHCHUHTY.
Cyaunu nsaTh cyaei. 3anmuch o0 pe3ylibTartax 3amucanu B (aitn B Bume matpuiibl 40-5.
UtoOsI pe3ybTaT ObUT TOYHEE, CAaMbI HU3KUW U CaMBbIi BRICOKHI 0aJuIbl CyIel peIIiiv
He y4uHuTbiBaTh. COCTAaBUThH OLIEHOUYHYIO TAOJIMIy B BHJI€ MATPULbI, HAUTH MOOEIUTENSA
copeBHoBaHuil. lcnonbs3oBaTh (yHKIHIO 00paOOTKM pE3ylbTaTOB COPEBHOBAHUM,
BO3BPAILIAOLLYI0 HOMED IMOOEAUTEIIS.

3ananue 17. Jlana maTpuia pasmepoM 7-7. 9TO ceMepo KO3JIAT YCTPOWIN TyPHHP 10
KONBITpeCcTAUHTY. CBeleHHsI O pe3ysbTaTax COPEBHOBAaHM 3amucaiu B (ailia B BUIE
TYPHUPHOU TaOJMIIBL, TJI€ HOMEpPA CTPOK U CTOJIOLOB, 3TO HOMEpa KO3JIAT, MPUHSABIIUX
ydyactue B TypHUpe. TypHHpHas TaOnMia MNpeAcTaBieHa B BUIE CUMMETPUYHOU
Mmatpuilbl. Haiitu pacnpenenenne ko3misT no cuie. Mcenonb3oBatsh GyHKINIO 00pabOTKH
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TypHUDA.

3ananue 18. CeMepo THOMOB KOMAKOT 30J0TOM MECOK IIECTh JHEW B HEACINIO, a B
cebMoi OTnbIXatoT. CKOJIBKO HapbUl 3a JE€Hb KaXJbld THOM, benocHexka BeuepoMm
3anuchiBaeT B (aiin. B Bockpecenbe noaBoauTcss UToru. CaMblil TpyA0IOOMBBII THOM
HarpaxJaeTcs MoleayeM KpacaBullbl, CAaMbI{ JIEHUBBIM MBITheM MocyAbl. HaiiTu camoro
CTapaTesbHOr0 M CamMoro JIEHUBOro THOMOB. Mcmonb3oBarh ¢GyHKIMIO (GyHKINAN)
00pabOTKH pe3yJIbTaTOB.

3ananue 19. Undopmanus o pa3BUTHH JIaOOPATOPHBIX >KUBOTHBIX XPAHUTCA B
daiine B BHJIe MaTpullbl, IJ¢ B CTPOKaxX 3alucaHbl AaTbl (HOMEp JHA C Hayaia
HKCIIEPUMEHTA), a B CTOJIOIaX HOMEPA KUBOTHBIX:

Kpoauk1 Kposuk 2 Kpoiuk 3
1 1500 1400 1300
2 1800 1700 1800

Ha mnepekpectbe CTpoku H cTOJOLA 3aMHMCaH BEC >KUBOTHOrO. g KaxkJI0ro
YKUBOTHOT'O MPOBEPUTH, UMEET JIU MECTO TMOJIOKUTENIbHAS AUHAMUKA. J[J11 dKUBOTHBIX C
MOJIOKUTENIbHON TMHAMUKON MPOBEPHUTH, Y KOT'O OHA PAaBHOMEPHA.

3ananue 20. KopoTbllkyu mpoBesid NCUX0JI0THYECKOe TECTUPOBaHUE «Y3HaAH ceOsh.
3anuch 0 pe3ynbTarax 3anucaiu B ¢ailia B BUae TaOIUIbl, TJ€ HA MEPEKPECTbEe CTPOK U

CTOJ'I6IIOB 3allMCaHa OIICHKAa B BUJC UTOI'OBOI'O Oamia.

Y MHBIH Cmensiii Jo6psrit
3Haiika 10 5 8
He3naiika 2 10 5
[ToHunk 5 3 10
ypymunk 8 8 7

CocTaBUTh OLIEHOYHYIO TaOJMIy B BUJE MaTpPHUILIbl, HAUTU CaAMOTIO YMHOT'O, CaMOTO
CMENoro, camoro 1o00poro u3 Kopotsliiek. Mcnonb3oBaTh GyHKIHH.

3aganue 21. Umeercs n TOpoJI0B, U MEK1y HEKOTOPBIMU U3 HUX JIETAIOT CAMOJIETHI.
ABHaTpacchl MPOJIOKEHBI TaK, YTO M3 JIOOOTO ropoja MOXKHO MEpeeTeTh B JIH0OOU
Jpyroii (BO3MOKHO C rnepecaakoi). B kaxk1oM ropojie ecTh TOJIBKO OAUH a3ponopT. ITu
JTAaHHBIE XPaAHATCS B TEKCTOBOM (haiinie. OnpeaennTh, Kak MOXKHO MEPENeTeTh U3 OJTHOTO
ar000r0 Topoja B JIFOOOW JPyrod HaWidydimiuM oO0pa3oM, TO €CTh C HaMMEHBIIUM
yuciIoM nepecanok. Mcnonp3oBathk PyHKIMK 00paOOTKU aHHBIX. MIcXOHbIe NaHHbIE U
pe3yJIbTaT Mevararh.

3amanue 22. Kopoteimku ycrpowinn TypHUp mo ¢GyToomy. bouto yeTsipe KoMaHAbL:
3uaiiunku, Hesnaituuku, [lonunku, Cupormunku. Pesynbratel urp 3anucanu B (aiin B
BU/JI€ TA0JIMLIBI COPEBHOBAHHUM.

3HalunKu Hesnaitunkn 3 2
3HaluuKu [ToHunku 3 1
3HaWYUKHU Cuponuuku 1 2
Hesnaiiunku [ToHunku 4 1
Hesnanuuku Cuponuuku 2 2
[Tonunku Cuponuuku 2 3

CocTaBUTh TYPHUPHYIO TaOJHUILy B BUJE MATPHIIBl UTP, ONMPENCTUTH MOOEIUTES.
Hcnonb3oBaTh GyHKINIO 00pabOTKH TYpPHHUPA.
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3ananue 23. B 3ane kunoreatpa 10 psgos no 15 mect. C 3-ro no 7 psig — VIP mecra.
CroumocTh OWMJIETOB Ha HUX B JIBa pa3a JOpoke, yeM Ha apyrue mecta. CTOMMOCTh
owyiera 3aBUCUT OT MHOTUX (haKTOPOB U MOXKET M3MeHsThes. [locne nmpoaaxku OuieTo
JTAaHHBIE 3aHECEHBI B TEKCTOBBIN (paiii B BUJIe MATPUIILI 3aHATOCTH MecT. Halitu cymmy,
Ha KOTOPYIO MpoaaHo OusieToB. Mcnonb3oBaTh PyHKIIMIO 00paOOTKU MaTPUIIHI.

3aganue 24. B 3ane kunoreatpa 10 psgoB o 15 mect. C 3-ro no 7 psan — VIP mecra.
CroumocTh OMJIETOB Ha HUX B 2 pasza JOpoOKe, YeM Ha Apyrue mecta. 1 u 2-il paasl B
noJitopa pasza jemieBie mnpouux. Ha oObuHbll ceanc Owner crout K; py0O., Ha
npembepHblid K, py0., Ha IbroTHBIN K3 py0. [Ipu nponake OUIETOB TaHHbBIE 3aHOCITCS
B TEKCTOBBIN (haiil B BHJEC MaTPHIBI 3aHATOCTH MecT. HaiiTu cymmy, Ha KOTOpYIO
npojano ouneroB. Mcnonb3oBath GyHKIIMN HOPMUPOBAHUS 1 0OPAOOTKHA MATPHUIIHI.

3ananue 25. Tpu sKcrepTa OLEHUBAKOT HAKAHYHE BHIOOPOB MOMYJSPHOCTH JECSATH
KaHJIMJATOB MO BaAaTUOAUIPHOM IIKaJIeE.

Oxcneprl Okcenept2 Oxenept3
Kanmumarl 15 10 10
Kannnmat2 18 12 10

CocTaBUTh OIICHOYHYIO TaONMWIly B BUAe MaTpumbl. [logBecTn HWTOr MO CcymMme
OaJIOB  K&XKJIOTO KaHAMJATa, HAWTH TpeX CaMbIX MOMYJSIPHBIX KaHJUJATOB.
Hcnonb3oBaTh GyHKIMH 00paOOTKHA MaTPHUIIBI.

3ananue 26. Undopmarus o pa3BUTHH Ja00OPATOPHBIX MBIIIEH XpaHUTCS B (aiise B
BUJIC MATPUIIbI, TJIe UMEHA CTOJIOLOB (Z1aThl), 3TO HAYaJO KaXKJOTO MeCslla, a CTPOKHU
MIPOHYMEPOBaHBI HOMEPAMH KHBOTHBIX:

Jlatal Jlata2 Jlara3
Mpmms 1 150 140 130
Mpip 2 180 170 180

Ha mepekpecTbe CTpOKM M CTONOIA 3amucaH BeC >KWMBOTHOro. Jlims Kaxmoro
KUBOTHOTO MTPOBEPUTH, PA3BUBACTCS I OHO PABHOMEPHO B TEUCHHE MECAIIA, SISl 3TOTO
BEC JIOJDKEH He yObIBaTh. BBIBeCTH HOMEpa MBIIIEH, TSI KOTOPBIX MMENOCh MaaeHHUe
Beca. Hcmonp3oBarh (QyHKIUMIO 0O0paOOTKM OJHOMEPHOTO MacCHBa, KOTOPOH
nepeaaBaTh MO OUepeid CTPOKU MaTpPHULIbI.

3aganue 27. JIyigs KOHTPOJISI COCTOSIHUSL TPyOONPOBO/Ia €XKEYaCHO B TEUEHHUE CYTOK
U3MEpSETCsl JAaBJIICHWE Ha HEKOTOPhIX TOYKaxX, TJ€ YCTAHOBJIEHbI Aaryukd. Jlms
CHIDKCHHS TIOTPEHIHOCTEH JaTYMKOB Tepel 0OpaOOTKONW HCXOIHBIE JIaHHBIC
CTIQKMUBAIOTCSI  TMYTEM  3aMEHbl  KaXJOTO  JJIEMEHTa 3HAYCHHEM  CPEAHEro
apu(METUYECKOTo TPEX CTOSIIMX PAIOM 3HAYCHHH (71 MEPBOTO U MOCIEIHErO ABYX).
Pesynprar hopmupyercs B HOBOM MacCHBE. BBIMOMHUTH MOATOTOBKY MaHHBIX TS 7
JATYNKOB, €CIIM CHATHIC UMU JIaHHBIC 32 CYTKH 3allMCaHbl B TEKCTOBBIN (hai.

3ananue 28. benocHe)kka Ha3HA4YWIA KaXIOMY M3 CEMEpPBIX THOMOB JI€Hb HEJNEIH,
KOTJla TOT JOJDKEH JeKYpPHUTh MO KyxHe. Kaxaplii JeHb OHa CTaBUT OLIGHKY 3a
JeKYpPCTBO TO TATHOAUIBHOW IIKane, a B KOHIIE MecsIa IMOABOIUT HTOT, YTOOBI
HarpajuTh Jydmiero THoMa. CBeleHHWs O pe3yibTarax TpPOBEpKH bemocHexka
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3alMChIBaeT B (paill B BHJE MaTpHUILbl, II€ HOMEPAa CTPOK, 3TO HOMEpa THOMOB, a
CTONO1I0B — HOMEpa HezAenb. Hailtu caMoro crapaTenbHOTO U CaMOTO JICHHBOT'O THOMOB.
Ncnonws3oBaTh GyHKIMIO (PYyHKIMH) 00paOOTKH PE3yIbTaTOB.

3ananue 29. YUnnoauHO TPOBOJIUT €XKEAHEBHBII MOHUTOPUHI MOTOAbI, 3aIUCHIBAs
B TEKCTOBbIM (hailm mH(pOpMAIMIO O JHEBHOW TeMIeparype, BIAXXHOCTH, NABJIECHUHU,
KOJIMYECTBE BBIMABIIUX OCAJKOB U CKOPOCTU BeTpa. [IbITasich JaTh MPOTHO3 Ha 3aBTpA,
OH BCEro JMIIb YCPETHSET BCE MpEIbIAyIINe JaHHbIe 3a Mecsll. TeKCTOBbIN (daiin
IPOTHO30B COXpaHseT Bce JaHHble. BBISICHUTH, HACKOJBKO MPOTHO3WPOBAHUE
oIKOOYHO, CpaBHUBAS JaHHBIE (ailia MPOTrHO30B ¢ JaHHBIMU (pailiia MOHUTOPUHTA.

3ananue 30. @epmep CHsI IJIaH CBOETO ydacTKa MPSIMOYTOJbHON GOpMBI U
chopMupoOBan MaTpuily pa3MepoM n*m (pa3Mep CEeTKU OJHWH METp), B KOTOpOM Ha
MyCTHIX MECTaX 3alluCaHbl HYJHU, a HA 3aHATHIX UU(pbI, Harpumep 1 — xunon gom, 2 —
3€JICHbIE HACAKICHUSA, 3 — XO3SWCTBEHHBIE MOCTpPOVMKH. Marpuua 3aHeceHa B
TeKCTOBBIN (haiin. Tenepb pepmep xKenaer BISICHUTD:

¢  KAKOB IPOLEHT 3aHIATOCTU €r0 TEPPUTOPHH;

e MOYKHO JIY ITIOJTHOCTBIO OTOPOJIUTh YYACTOK KMBOW M3rOPOJBI0 IUPUHOM 1MeTp,

a eclid HET, TO Kakue OyayT NpensiTCTBUS;

e Ha KaKOM MECTE MOXKHO MOCTPOUTH capailuuk pa3MepoM k Ha [, ecau 3TO

BO3MOYHO.

Hcnonb3oBaTh QyHKIIMM 00paOOTKH MaTPHIIHI.

3ananue 31. KykonbpHbIl TeaTp mocTaBwil n criekTakjed. EjxenqHeBHO TeaTp HaeT
HECKOJIBKO PA3JIMYHBIX CIEKTakjed. MaybBuHA TpojaeT OWUJIEThI, U TEpea KaKIbIM
CEaHCOM 3HAET, CKOJIbKO JETCKMX M B3pOCIbIX OWJIETOB mpoaaHo. UToObl 3HATH
pernepTyapHyr0 TOJHMTUKY, ManbBUHA >KENAeT BBIACHUTh, KAKUE CIEKTAKIU UMEIOT
HanOOJNBIIYIO MOMYJISIPHOCTb. J[J1 3TOr0 JaHHBIE O MOCEIIAEMOCTH KaXKI0r0 CIIEKTAKIIS
OHAa COXpAaHsIeT B TEKCTOBOM (paiisie clieyIomero BUaa;

Cnekrakib ITokazos Herciux Ilena B3pocabix Ilena
OMJIeTOB OMIeTOB
3omymika 20 25 10 30 20
Kopoas JIup 15 10 10 50 30

JlaHHBIC O CTIEKTaKJIE BBOJIATCS B JUAIOTE, U OOHOBIISIOT MATPHILY JAHHBIX, PUYEM
JaHHBIE O YHCIe OMIIETOB CYMMHPYIOTCS, a JaHHBIE O IIeHaX ycpeaHstorcsa. B moboi
MOMEHT BPEMEHHU MOXKHO TOJIYYUTh HH(OOPMAITUIO O TOM, KAKOB HHTEPEC K CIEKTAKIISIM
B MOpSAJKE YObIBAaHUS OTAEIBHO JJI B3POCIHBIX U JUISl JIETEH, a TaKKe y3HATh B MOPSIIKE
yOBbIBaHMSI OOIIYIO MPUOBLIb OT CIIEKTAKJIA.

3amanue 32. Kade cnenumanusupyercs mo Ou3HEcC-IaHYaM Jisl T€X, KTO CJICIUT 3a
cBoel (Urypoi, modToMy B MEHIO NMOMUMO II€Hbl yKa3aHa U KaJOPUHHOCTh KaXK0TO
omona. Ilpemnaraercs N KOMIUIEKCHBIX JIaH4YeH, COCTOAIMMX u3 () ONIOJ KaKIbIH.
CTouMOCTh U KaJOPUHUHOCTHh KAXKIOTO ONrojia 3amucaHbl B TEKCTOBBIX (hailyiax B BUIE
MaTpHIIbl CTOUMOCTEH M MaTpHIlbl KalopuiiHocTel. BriOpaTh Bce JaH4Yu, KAJIOPUHHOCTD
KOTOpPBIX HIKE, 4YeM ykazaHHoe 3HaueHue. [lojcumrath crommocth. BwiOpaTh Bce
JJAHYH, CTOMMOCTh KOTOPBIX HI)KE, YeM YyKa3aHHOe 3HaueHue. [loacuurars
KaJIOPUMHOCT.
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3ananue 33. B anTeyHoM ckiade XpaHATcs JekapcTBa. CBEAEHUS O JIEKapCTBax
coJiepKarcsl B CIENUAIBHOW BEJOMOCTH: HOMED JIeKapCTBa, KOJUYECTBO (B WIT.), LICHA.
Benomocth xpaHutcs B TeKCTOBOM (paitsie. [IpoBU30p BpeMsi OT BpeMEHHU pa3BIIeKaeTCs,
pemas ciaeayromuye HeCTaHAApTHBIC 3a0a4H:

e  CKOJIBKO CTOMT CaMbIil AEIIEBBI U CAMBIM JOPOrOM Mpenapar;

e KakKOBO KOJIMYECTBO BCEX MPEMNApaTOB HA CKIIAJE;

e KakoBa 0O0lIasi CTOMMOCTb BCEX MPEenapaToB.

Ucnonb3oBaTh (GYHKIMH I8 HAXOXACHUS MUHUMAJIBHOTO, MaKCHMaJbHOTO
AJIIEMEHTOB MAacCHBa U (PYHKIUIO JIJISI HAXOXKACHUS CYMMBI.

3ananue 34. Kade cnemumanusupyercs 1mo OW3HEC-TaHYaM JJIsl TeX, KTO CJIEAUT 3a
cBOeH (huUrypoi, mo3ToMy B MEHIO YKa3aHbI I[eHa W KAJIOPUHUHOCTH Ka)XJa0ro OJroja.
CTOMMOCTbh U KaJIOpUHHOCTh Ka)JI0T0 OJf0/1a 3alicaHbl B TEKCTOBBIX (ailax B BHUIE
MaTpULBbl CTOUMOCTEN W MAaTpPULBl KATOPUHUHOCTEN. YTOPSAOYNUTh MCXOIAHBIE JTAHHBIC
[0 BO3PACTaHUIO KAJTOPUUHOCTU. YTOPSAOUYUTh MCXOAHBIE JTAHHBIE 10 BO3PACTAHMIO
1eHsl. BeiOpaTh Bce 011012, KATOPUIMHOCTH KOTOPBIX HIKE, YeM yKa3aHHOE 3HAUYCHUE, U
MOJICYUTATh UX CTOUMOCT.

3amanue 35. B My3ee perucrpupyercs B TE€UEHHE JHS BpeMs IPUXOJA M yXOJa
Ka)XJ0ro noceturesns. Takum oOpa3oM, 3a IeHb Moxy4yeHbl N nap 3HaueHul, I1ie epBoe
3HA4YEHHUE B Mape MOKA3bIBAET BPEMsI MPUXOJAA MMOCETUTEI U BTOPOE 3HAUYECHUS — BPEMS
ero yxona. HailTu nmpoMexyTOK BpEMEHH, B TEYEHHUE KOTOPOTO B MY3€€ OJHOBPEMEHHO
HaxOJWJIOCh MAKCUMAJIbHOE YHCIIO TOCETUTENEN, MUHUMAJIbHOE YUCIIO MOCETUTEIIEH.

3amanue 36. Jlana marpuia pazmepom 5-3. I1o xurenu Cpean3eMbss OpraHu30BaIn
Kypcbl uH(popmatuku. [lo OKOHYaHHMHM KypCcOB BCEM BbLAAIM CBUJAETEIbCTBA.
[ToxBaJIbHBIE JMCTHI HY>KHO BPYYHThb TPEM JIYUIUMM ciyliarenasM. Halpure nydmmx,
€CJIM JJaHHBIC 3aITMCaHbl B TEKCTOBOM (haiiie B hopMe TaOJIHIIBI CISAYIONIHTO BU/IA:

MS Word MS Excel MS Access
®pono berrun3 5 5 3
buns6o berruns 3 4 5
[HAansd 3 5 5
JBanuH 5 4 3
I'Banun 3 5 5
budyp 3 4 3
bodyp 5 4 3
bomOyp 3 4 4
Topun OykeHIMIb 5 4 4

Ucnonb3oBath QyHKIMH 00paOOTKU JaHHBIX.

Tema 11. PadoTa co ctpokamu cumMB0JI0B. Ucniosib30oBanue (paiijios

Crpoka mpencraBisieT co00l MacCUB CHMBOJIOB, OJHOOANWTOBBIX JAHHBIX IIEJIOTO
TUMa, OOBsIBIEHHBIX Kak char wmm unsigned char. BHyTpenHee mpejcTaBieHue
cuMBoJIa, 310 ero koA (ASCII konoMm siBasiercs unciio B npenenax ot 0 1o 256 coriacHo
KOJIOBOM Tabmnuie), Tne mepBble 32 cuMmBojia ympabisawoomme. CHHTaKCHYECKH
MIPU3HAKOM CHUMBOJIbHOM KOHCTAHTHI SBJISIFOTCS KaBbIUKH, Harpumep, 7', 'f', A", '# 'l

CrpokoBasi KOHCTaHTa, 3TO MOCJIEI0BATEIbHOCTh CHUMBOJIOB, 3aKJIIOYEHHAs B
JIBOMHBIE KaBbIUKHK " ", HanpuMep "CTpoKa CUMBOJIOB".
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[Tpu pencraBieHrs CTPOKY B MAMSITH OHA PACCMATPUBAETCS KaK MACCHUB CHMBOJIOB,
T7Ie KaXIbIH CUMBOJI XPaHUTCS B OTICIHLHOM OaiiTe, BKIIIOYAs CTICIIHAIBHBIC CUMBOJIBI.
B koHue cTpoku AomKeH ObIThb HyseBoi Oait '\0' kak mpu3HaK KoHLA CTpoku. OH
n00aBIsAeTCS aBTOMATHYECCKH TMPU HWHHUIMAIU3AIMU CTPOKHW W TIPU BBOJAC CTPOKH C
MOMOIIBI0  crienraibHON  (yHKmu gets. [lpu  ¢GopMHpoOBaHWM CTPOKH BPYYHYIO
HE00X0AMMO 3a00TUTHCS O TOM, YTOOBI 3TOT CUMBOJI ObLT 100aBiIeH. Yucino cuMBOJIOB B
CTpOKe (JIIMHA CTPOKH) Bceraa O6oblie Ha 1 (711 HyJIEBOI'O CUMBOJIA).

OObsiBICHUE CTPOKOBBIX MIEPEMEHHBIX MOYKHO BBITOJIHATH ABYMS CIIOCOOaMU.

Kak maccus: char Str [80];

DTO TUIOXOM CTUJIb, TaK KaK JJIMHA CTPOKH MOXKET U3MEHSITHCSI OTPaHUYCHHO.

Kak yka3zarens: char *Str;

DTO XOpOLIUW CTUJIb, HO B 9TOM CIIy4yae CTPOKa SIBJISETCS AUHAMUYECKOM, W ISt
yKazaTelss He0OX0UMO BBIJICTICHUE TTaMsATH KOHCTpYKIuel Str = new char [80];

[Ipn wHUNWATHU3AIMN CTPOKOBBIX TIEPEMEHHBIX MPOUCXOAUT aBTOMATUYECKOE
BBIJICJICHUE TTAMSTH T10]] 3aMMCh 3HAYCHUSI CTPOKHU.

char *Strl ="crpoka 1 ";  // [lnuna 11 Gaiit, BKiItoyast mpoOebl.

char Str2[9] = "cTpoka 2";  // Jlnuna 9 Gaur.

char Strl[] ="cTpoxka 3"; // CrieuralIbHbIM HHUIIAATIN3ATOp.

char Err[4] ="ommobxka"; // Unciio cMMBOJIOB 00JIbIIIE, YeM OOBSIBIICHO.
char Err[10] = "He ommbka"; //

IIpumep Nel. CumBoOIbHBIE KOHCTAHTBI B CTpOKax. Ympasistoniue cuMBoibl (Esc-
MOCJICTIOBATEIbHOCTA) B TEKCT€ CTPOKH MpEeABapsiOTCs 3HAKoM cidil «\». Takoi
CUMBOJI, BCTPEUEHHBII B CTpPOKE, TMPUBOJUT K BBINOJIHEHUIO YIIPABIISIONIETO
BO3JIEHCTBUSI, HarpuMep, "\n" BHI3OBET MEepPeBO] CTPOKHU. UTOOBI 0COObIE CUMBOJIBI OBLITH
BUJIHBI IPY BBIBOJIE, B 3aIIMCH CTPOKH OHHU yABauBaroTcs, Harpumep, "\ ".

#include <stdio.h>
void main(void)

// BbiBeZieM Ha 3KpaH HECKOJIBKO CTPOK.
printf ("%s\n","Ctpoka cumBo0B"); // be3 0coOeHHOCTEH.
printf ("%s\n","Cmamm \ 3anumem kak \\ \n "); // CUMBOJ CIIAII YIBAaUBAETCS.

nn "nn

printf ("%s\n","CumBon ""anoctpod"" ynBausaercs"); // Anoctpod ynBauBaercs.
// 3neck ciaII HE TONBKO HE BIMSAET Ha YIIPABJICHHUE CTPOKOM, HO M HE BUJICH.
printf ("%s\n"," IIMHHBIE CTPOKU MOTYT\

OBITh Pa30UTHI HA YACTH\

MPOU3BOJIBHO, HA CAMOM\

Jiesie 3To oJiHa CTpoka');
// 3nech coueTanue \n yrpasisieT BBIBOJIOM CTPOKH, pa30uBasi €€ Ha YacTH.

' 0 JUTHHHBIC CTPOKH MOTYT\N OBITH UTHI Ha YaCTH\N MPOU3BOJILHO, H
rintf ("%s\n"," € CTpO oryT\n 6 az0 a 4acTv\n NpoU3BOJILHO, HA
caMoM\n JIeJie 3TO HECKOJIBbKO CTpoK.\n");
+ // End of main
Jlist BBOZa M BBIBOJA TEKCTOBBIX CTPOK HCIONB3YIOTCA CHEHalbHbIE (DYHKIIUU

gets() u puts(), apryMeHTOM KOTOPBIX SBJISETCS CTPOKA.
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Ipumep Ne2. MHnnmanuzanust cTpok. BBox u BbIBOJ TEKCTOBBIX CTpOK. Jli1g BBO#a
U BBIBOJA CTPOK MOXHO HCHOJb30BaTh (yHkumu printf, scanf ¢ ympasistommm
npusHakoM (popmata %s. IIpu BBoJIe CTPOKH €€ TEKCT OYyJIeT BBEIEH TOJIBKO /10 IEPBOTO
npobena.
# include <stdio.h>
void main(void)

{
// Tlpumepsl 0OBABICHHUS U MHULIMAIU3AIIUUA CTPOK.

char Str 1[10]; // Beigeneno 10 Gair,
// 3HaYEHUS HE TIPUCBOCHBI.

char Str 2 []={'c',u','M",'B",'0",'n",\0"}; // Beineneno 7 Gaiir,
// MTHULIHATTN3aIKs KaK MacCHBa CUMBOJIOB.

char Str 3 [] ="primer & primer"; // Beigeneno 16 6air,
// AHULIHATTN3AIKs KaK TeKCTOBOM CTPOKH.

char * Str 4 = "primer string"; // Beigeneno 14 6air,
// MHUITMATU3aIs KaK yKa3aTers.

char * Str 5; /! Yka3areib, IaMITh HE BbIJICICHA.

// BBIBOJT CTPOK MOKET UMETh BaAPUAHTHI:
//1). Kak ctpoka o ¢opmaty %s
printf ("%s\n", Str_2);
//2). Kak mocienoBaTenbHOCTh CHMBOJIOB 110 (hopMaty %c
mt 1=0;
while ( Str_2[i]) // Tloka He BcTpedeH nocneanuit cumBoi \0'.
printf("%c", Str_2 [1 ++]);
printf("\n");
//3). Kak ctpoka 6e3 hopmata
puts (Str_3);
// Ocobernnoctr BBoaa cTpok. J{mst Str 1 MoxxHO BBOAUT HE Oojiee 9-Th CHMBOJIOB.

scanf ("%s", Str_1); // Texct Oyaet BBeAEH 0 TIpodena.
printf ("%s", Str_1);
gets (Str_4); // Texct Oyaet BBeAeH no Enter.

puts (Str_4);
} // End of main

IIpumep Ne3. Ctpoku u ykazatenu. CTpOKy HeENb3sl CUMTATh OOBIYHBIM MacCCHBOM
u3-3a Hanuuus HyjJeBoro Oaita \0' B koH1e cTpoku. CUMBOJIbHASL CTPOKA, BCTPEUCHHAS
B BBIPDAXKEHUHU, ITO aJPEC MacCHBa CUMBOJIOB. MOJKET HCIOJIB30BaThCS BeE3AE, TIE
MO>XHO HCHOJb30BAaTh yKa3zaTelb, HO HE B JIEBOM YacTU OlEpaluu IMPUCBAUBAHUS.
Y 1006HO UCHOIB30BaTh KOCBEHHYIO aJIPECALAIO, IIPU 3TOM TEKYyLIMH yka3arenb OyJeT
aZipecoBaTh OAMH CHUMBOJ CTPOKH, HO B OTJaJuyuke OyJeT BHIHA OCTaBLIAsICs 4acThb
CTpoKM 10 HyjJeBoro Oaiita "O'. Bo3Mmo)kHble OHIMOKM CBf3aHbBl C MEXaHU3MaMU
BBIICJICHUSI MaMATH U1 JUHAMMYECKUX CTpPOK. Eciau mpu oOBsBIEHHH yKa3aTels
TEKCTOBAsI CTPOKA MPOMHULAAIU3UPOBAHA, TO BbIIEIEHA NaMATh, paBHas JJIMHE 3TOU
crpoku. Henb3s paxke mbITaThesl 3amucaTth B 3Ty CTPOKY OOJbIIE CHUMBOJIOB, YEM
BBIJICJICHO. Eciu  xe  mpu oOBsABICHMM YyKas3aTelld TEKCTOBas CTpOKa He
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NPOVHHULMAIM3UPOBAHA, TO MaMATh O] 3aIIUCh CTPOKU HE BBIJIEJIEHA, U 3TOT yYKa3aTelb
MO>KHO HCIIOJIb30BaTh TOJBKO Kak padOuyyro MEePeMEeHHYIO IJii KOCBEHHOW ajapecaliu
npu paboTe ¢ Kakoi-In00 CTPOKOH.

# include <stdio.h>

void main(void)

{

// OOBsIBIIEHA U TPOMHULIMATIU3UPOBAHA CTPOKA AJTMHOM 57 OailT.

char * Str = "IIpumep ctpoku Tekcra. [laMaTh BblENIEHA TP MHULKATU3ALNH. "

char pts; // YkazaTenb Ha CTPOKY.

int 1=0;

// gets, puts — pyHKIIMM BBOAA-BBIBOA CTPOK.
gets (Str); // Henb3st BBOJUTH OOJIBIIE, YeM 57CHMBOJIOB.
puts (Str);

// Ommbko# Oynet 3anuch gets (pts); T.K. MaMsTh IS pts HE BhIICIICHA.
// TlpucBanBaHUe 3HAUYCHUS YKA3aTEIIO:

pts = Str ; // pts IOKa3bIBaET HA HAYaJIO CTPOKH.
pts += 14; // pts moka3biBaeT Ha 14-if cUMBOJ CTPOKH Str.
// TlpucBanBaHue 3HaYEHUS Pts BHOCUT U3MEHEHHUSI B CTPOKY.
*pts=0; // Tenepsb 31ech OyAET KOHEIl CTPOKH
// (15-# cumBoOM).
pts = Str; // pts CHOBa MOKa3bIBa€T HA HAYaJI0 CTPOKH.
// OOBIYHBIN MEXaHU3M TMEPEMEIICHHS TI0 CTPOKE, 3TO CMEIICHUE YKa3aTeJsl.
pts ++; // Bo3aMokHast omOKa — BBIXOJ] 32 MPEIEIbI
pts ++; // CTPOKH.

// 171 OJTHOTO MPOCMOTPA CTPOKH HUCIIOJIb3YETCS LIUKINYECKUNA alrOpUT™M, B KOTOPOM
// ynpaBIsitoIei NepeMeHHON ABIJISETCS yKa3aTelb Ha OYEPETHOM 3JIEMEHT (CUMBO)
// cTpOKH, KOTOPBIA U3MEHSAETCS OT ajjpeca Havaja CTPOKH J10 IOCTHKEHUS HYJIEBOTO
// GaliTa B KOHIIE CTPOKH.
pts = Str; // pts yka3bpIBaeT Ha Ha4aJIO CTPOKH.
while ( * pts ) // Tloka ero 3HadeHue oTIuaHO oT "\0'.
{
// BpIBO/I O4€pPEAHOTO CUMBOJIA M CMEILIEHUE YKa3aTels.
printf("%c", *pts ++);
1§
printf ("\n");
// Takoil ke MUKINYECKUN alrOpUTM UCTIOIb3YeTCs U JJI1 N3MEHEHHUS COIEPKUMOTO
// cTpokU. YTpaBieHHE IUKIOM HE U3MEHSIETCS, 2 U3MEHEHUE CUMBOJIOB CTPOKH
// nocTuraeTcs M3MEHEHWEM 3HAaYeHHs yKa3aTels Ha OYepeTHON JIeMEHT (CUMBOJM)

// CTpOKH.
pts = Str; // pts yka3bpIBaeT Ha HA4ajJO CTPOKH.
while ( * pts++)
{
*ptst++ ='@'; // Kaxawiili BTopoii cuMBOJ OyJIEeT 3aMeHEH Ha '(@)'.
3
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puts (Str);
} // End of main

IIpuMmep Ne4. BHyTpeHHHE KOIbI CHMBOJIOB. JlaHHBIE CHMBOJIBHOTO THUNA IIpU
xpaHeHun uMeroT BHyTpeHHHUE Koabl. ASCII konom siBasieTcs unciio B npeaenax ot 0 1o
256. BuyTpu KOJI0BOM TaOJIUIIBI CUMBOJIBI PACIOJIOKEHBI B OIMPEACICHHOM MOPSIKE.
3HaueHUsS CHMBOJIOB MO MX KOJIaM MO>XHO YBUJETb, BBIIIOJHHUB CIEIYIOUINI MpUMeEp.
3/1ech TepeMeHHbIC 1, ] MpOoOeraroT 3HAYCHUsI TaK, YTOObI BCE 3HAUCHMS BBIPAKEHUS
(16*1 + j) , koTopsie U3MEHsIOTCS B mpenenax oT 0 g0 255, moriu ObITH BBIBEJCHBI B
BHJIe MaTpullbl. CUMBOJIBI € KoAamMu OT 7 10 14 mipu BBIBOJIE€ TPOMYILICHBI.

#include <stdio.h>
#include <conio.h>
void main (void)

{
nt 1,7];
clrser ();
for(1=0;1<16;1++)
{
for j=0;j<16;j++)
{
if (16*1+j>7 && 16*1 +j < 14) continue; // ' YripaBastoiue.
// CHMBOJIBHOE MPEJICTaBICHUE KOJIa CHUMBOJIA.
printf ("%c ", 16*1 +j);
b

printf("\n");
b

} // End of main

Hcnonb3oBaTh BHYTPEHHUU MOPSANOK CJIEAOBAaHUSA KOJOB CHMBOJIOB MOXHO MpHU
CpPaBHEHUW CUMBOJIOB W MPH BHITIOJIHCHUH apu(METUUECKUX OTIEPAIMA HaJl CHMBOJIAMHU.
DTH omnepalyy BHITOJHIIOTCS HaJl 3HAYEHUSIMU BHYTPEHHHUX KOJIOB CUMBOJIOB.
char cl, c2;
// TIlycTh 3TH CUMBOJIbI UMEIOT 3HAYEHUS.
// Kak cpaBHUTb JIBa CUMBOJIA!

int k;
k=cl ==c2; // inu ¢1 > ¢2 v poune ycaoBusl.
if (cl1 >='0'&& cl <="'9")
printf ("OToT cumBoa udpa\n",); // CumBoi ¢l — nmudpa.

/I 1nst mepebopa B aind)aBUTHOM IOPSAKE YIPABIISIONIAs IEPEMEHHAS MK
// MOeT OBITh CUMBOJILHOIA.
char C;

for (c="a";c<="7"; ¢ ++)

‘.
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Ipumep NeS. Anpecanus B ctpokax. K cmocobam agpecamuu B CTpoKax emie pas
BEPHEMCSI Ha TPUMEPE PEIICHUs 3aJadd KOIMHUPOBAHUS OJHOW CTPOKHU B JPYTYIO.
Agnpecanusi JJisl CTPOK, KaK W JJIi OOBIYHBIX MACCHBOB, MOXET OBITh MPSMOU H
KOCBEHHOM.

#include <stdio.h>
#include <conio.h>
void main (void)

{

char *Str1 = "l[leppas cTpoka."; // Ucxonnas crpoka. J{muna 15 6aifT.

char *pts; // PabGouas mepemMeHHas [ KOCBEHHOM ajipecaliiu.
char *Str2; // HoBast ctpoka OyAeT TMHAMUYECKOM.

puts (Strl); // Ha akpaH BbIBE/ICHA UCXOJIHAS CTPOKA.

// OnpeneneHne JUIMHBI CTPOKH len BBIMONTHSIETCS B IIUKIIE.
// YpaBiseT IUKIOM IiepeMeHHas pts. Ee HauanbHOe 3HaUeHHE PaBHO aJIpeCy CTPOKH.
// *pts, 3TO 3HaYEHNE OYEPEAHOTO CUMBOJIA CTPOKHU. *(pts++), — CICMYIOMIETO 32 HUM.
// BBIXOJ U3 IIMKJIa TPOUCXOIUT, KOT/Ia HAaleH MPU3HAK KOHIA CTPOKH.
int len = 0;

pts = Strl; // Paboy4asi mepeMeHHasi yKa3bIBaeT Ha HA4aJo.

do

len ++;

while ( *(pts++) 1="\0"); // [louck HyneBoro 6aiiTa U CMeNIEHUE yKa3aTells.

printf (" Imuna ctpoku %d\n", len);
// BelielIeHre TaMsTH IJIs CTPOKH Str2 THHAMUYECKOe.

Str2 = new char [len]; // BBIIEIIEHO CTOJIBKO e, CKOJIbKO B Strl.
// Tlpsimas afpecariusi, T0 TOCUMBOJIbHOE KonupoBaHue u3 Strl B Str2.
int 1=0; // HaunHas HyJI€BOTr0 CUMBOJIA CTPOKH.
while (Strl[i] '="0") // Tloka He BCTpeUueH HyJIeBO OalT B KOHIIE.
{
Str2[i] = Strl[i]; // TIOCHMBOJILHO TIPHCBAWBATH,

1++; // ¥ IepeXOUTh K CIEAYIOIMIEMY CUMBOIY.

b
// Hukn while 3akaHunBaeTcs 10 nepeHoca HyJIeBoro 0aiiTa B HOBYIO CTPOKY,
// TO3TOMY 1O 3aBEpPIIEHUH LIUKJIa HY>KHO €T0 JOMHUCHIBATh MPOTPaMMHO.
Str2[1] ="0"; // dopMupyeTCsi KOHEIl CTPOKH.
puts (Str2);
// B caenytomieM npumepe mpsiMoi apecaliii TOXKe MOCUMBOJIBHO KOMUPYETCS CTPOKa,
// Ho 3amuch nKKIa Kopoue. Mcnonp3oBanue onepatopa do yao6Hee TeM, 4TO
// HyneBoi OAlT NEPEHOCUTCS B HOBYIO CTPOKY, IIOATOMY €r0 HE HY>KHO MIPUIIUCHIBATH.
*Str2 ="0"; // Tak HYy’KHO OYUCTUTh CTPOKY OT COAEP>KUMOTO.
1=0;
do
Str2[i] = Strl1[1]; // TlpucBauBaHue.
while ( Strl1[i++] !="\0"); // IIpoBepka AOCTHKEHUSI KOHIIA CTPOKH.
// HyneBoil CMMBOJI IEPEHOCUTCSI B HOBYIO CTPOKY.
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puts (Str2);
// KocBeHHas aipecaliusi py IOCUMBOJIBHOM KOIMPOBAHUH TPEOYyeT UCTIONB30BaHUS
// ykazatens Ha char B kauecTBe pabodeil mepeMeHHOM.
// B mepBOM ciyyae HCIOIb3yeM TOJIBKO OJIMH yKa3aTellb Ha CTPOKY, KOTopas OyaeT
// kormeir. MeHsIst afipec epBOi CTPOKH, TIOKAXKEM, KaK JIETKO MOYKHO U3MEHUTH
// 3HaYEeHME azipeca, KOTOPOE MPUBEIET K MOTEPE JaHHBIX.
// O4YuCTKa CTPOKHU.

*Str2 ="\0";
// YnpaBinseT UKIOM niepeMenHas Strl, aapecyromias HCXOJHYIO CTPOKY.
pts = Str2; // pts — yKka3aresib Ha HOBYIO CTPOKY.

while (*Strl '="0")
*pts ++ = *Strl ++; // Strl usmensiercsi. Aapec, BbIICICHHBIN paHee
// nnis 3TOM IepEMEHHOM, U3MEHEH orepanuen ++,
// cTpoKka moTepsiHa, €€ aJpec HeOoNpeIeTIeH.
// TIpu3HaK KOHIA CTPOKH JIOJKEH ObITh IEPEHECEH B CTPOKY — KOIIHUIO.
*pts ="\0'; // TlosmyyeHa BTOpasi CTpOKa.
puts (Str2);
// BepHyThC K MEpBOHAYAIBHOMY 3HAYEHHUIO aJIpeca NEPBOM CTPOKU MOKHO, HO MbI
// BBeZieM HOBYIO MIEPEMEHHY0, YTOOBI OKAa3aTh B CIAEAYIOIIEM LIUKJIE, YTO HYKHO
// cnenatb, 4TOOBI KOCBEHHAA aJipecallisi He U3MEeHs1a Obl aJipeca UCXOAHBIX CTPOK.
// Anst aTorO TpebyeTcs ABe paboune MepeMeHHbIE, Ba yKa3aTess Ha 00e
// cTpOKH, UTPAIOIKE POJIH CHHOHUMOB CTPOK.

char * Str3 = "HoBas ctpoka"; // Ee nnuHa He OoJibliie, 4eM y KOIIHH.
char *pts_ 2; // 1nst paGoTBI CO BTOPOM CTPOKOM.
char *pts_3; // 1nst paboTBHI CO TPEThEN CTPOKOIA.

pts 2 = Str2; // 3HaeT ajipec CTPOKH.

pts 3 = Str3; // 3HAeT ampec CTPOKH.

*Str2 ="\0"; // O4uCTKa CTPOKH.

// ' YTipaBisieT IIUKIIOM MepeMeHHast pts_3, ajipecyromiasi UCXOIHYIO CTPOKY.
do

*pts 2 ++=*pts_3; // OGa ykazaresns CMelalTcs OJNHAKOBO.
while (*pts_3 ++ !="0"); //
puts (Str2);

// TIpumep KOpOTKOM 3aIKCH IUKJIA YIIpaBiIeHUs TTOKa3bIBaeT, Kak cuHTakcuc C++
// TIO3BOJISIET COKPATUTH TEKCT MPOrpaMMbl. TOHKOCTH alNrOpUTMa B TOM Cllydae
// He BUITHBI. BBIMOTHSIOTCS BCE T€ K€ JEHCTBUSA, YTO U B MIPEABIAYIIEM ITPUMEPE.

*Str2 =\0';

pts_2 = Str2;

pts_3 = Str3;

while (( *pts_2++ = *pts 3++) 1="\0");

puts(Str2);

} // End of main

Ipumep Ne6. Oynkuuu u ctpoku. [Ipu nepemaye cTpok B GyHKIIUH OCOOECHHOCTEH
HeT. Ilepemaya BBITIONMHSAETCS Tak ke, Kak U A MaccuBOB. CTpoka JOJKHA OBITH
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napameTpoM ¢QyHKIuH. OTAETbHO TepeaaBaTh JIMHY CTPOKH HET HEOOXOIUMOCTH, TaK
KaK, BO-TIEPBBIX, CTPOKA UMEET MPU3HAK KOHI[A, a BO-BTOPBIX, €€ AJIMHY BCET/1a MOKHO
onpenenuTb, ucnoib3ys ¢GyHkuuio strlen Oubamoreku <string.h>, noapobHee o
KOTOpOM Janee mo TekcTy. Paccmorpum mpumep (QyHKIMM mpeoOpa3oBaHUs CTPOKH,
KOTOpasi yAAJIUT U3 CTPOKH <JIMITHHE» MPOOesbl, TO €CTh T€, YTO BCTPEUAIOTCS MOAPSA
IpyT 3a IpyroMm. DTa omeparys MOXKeT ObITh Ha3BaHa CkaTueM CTpokw. lIpuBemem
npuMep ABYX (YHKIIHH, MepBas U3 KOTOPBIX MCIOIB3YET MPSAMYIO alpecalio, BTopas
KOCBEHHYIO.

#include <stdio.h>

#include <conio.h>

#include <string.h>

// CkaTh CTPOKY, 3TO O3HAYAET YJAIUTh U3 HEE JIUITHUE TTPOOEITBI.

void compress_1 (char []); // TIpotoTun GyHKIHMH C IPSIMOU ajpecaliuen.
void compress_2 (char *); // TIpotoTun GyHKIIMKA ¢ KOCBEHHOU apecaifei.
void main(void)
{
char *str = new char [80]; // Yka3aTenb Ha CTPOKY M BBIJICTICHUE TTAMSITH.
printf ("\nBBeauTe cTpoky cumMBOI0B ¢ mpobenamu.\n");
gets (Str);
printf ("Hamra ctpoka: \n"); puts (Str);
compress_1 (Str); // Obparienne K GyHKIIUH.

printf ("Hamma ctpoka: \n"); puts (Str);
printf ("\nBBeaute cTpoky cumMBOIIOB ¢ mpobenamu.\n");

gets (Str);
printf ("Hamra ctpoka: \n"); puts (Str);
compress_2 (Str); // Obparmienne K GyHKIIUH.
printf ("Hamra ctpoka: \n"); puts (Str);

getch();

} // End of main

// Onucanue PyHKINH, UCTIOJIb3YIOIIEH MPAMYIO aJpecalyuio CTPOKH.
// Jnuny ctpoku Str Bo3Bpamaet Gpynkuus strlen (Str).

void compress 1 ( char Str[] )

{
int 1, mid; //'1 — pabouas mepeMeHHas JiJIsl TOMCKa PSIIOM CTOSIIIMX MPOOEIOB.
// mid — pabouasi mepeMeHHas JJisl CJIBUTA.
1=0; // BHEIIHUM [IUKJT TOUCKA PSIIOM CTOSAIIUX MPOOEIIOB.
while (i < strlen (Str) — 1)
if ((Str [1]=="") && (Str [i+1]=="")) /! 1Ba mpoGena psaoMm.

{ // BHyTpeHHHMIi LIMKJ CIBUTA.
for (mid = 1; mid < strlen(Str); mid ++)
Str [mid] = Str [mid+1]; //cumBon "0'Toxxe caBUTacTCS.
b
else // JIBmkeHue 1o CTpoKe, TOJBKO €CJIM He OBLJIO CABHUTA.
i++;

b
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}

// Onucanue QPyHKINH, UCTIOTB3YIOIIEH KOCBEHHYIO aJIpecalIliio CTPOKH.
void compress_2 (char * Str)

{
char *ip, *mid; // Paboure yka3aTenu Jjisl TOWCKA U JJIS CIIBUTA.
ip = Str; // BHEUTHHMI LIUKII TOUCKA PSAIOM CTOSIIUX MPOOETIOB.
while ( *ip!="0")
if (‘*ip==""'&& *(ip+1)=="") /I 1Ba mpoGena psaoMm.
{ // BHyTpeHHU} IUKJ CABUTA.
mid = ip; // 3anoOMHMIIN aJipec.
while (*mid !="0")
{
*mid =*(mid+1); // KonupoBaHue CUMBOJIA.
mid++; // CMellleHHe yKaszaTes.
}
}
else // IBM>KeHUE TI0 CTPOKE, TOJIBKO €CJIM HE OBLJIO CABUTA
p ++;
}

IIpumep Ne7. ®yHkuus, Bo3Bpamawmas crpoky. Crpoka, mnepenaBaeMas B
GyHKUMIO Kak mapameTp, OyleT U3MEHEHa, MOTOMY 4YTO MepelaeTcs aapec CTPOKH.
Muorue anroputmbl TpeOYIOT COXpaHEHUSI HCXOJHOM CTPOKH, MHOTHE aJITOPUTMBI
JOJKHBI TTIOPOJUTH HOBBIE CTpOoKH. CleoBaTesbHO, (GYHKIMS, TOPOXKIAIOIIAsi HOBYIO
CTPOKY, JIOJDKHA €€ BepHyTh. CpaBHUM JABE (PYHKIIMH, OJJHA M3 KOTOPBHIX BO3BpaIacT
HOBYIO CTPOKY uYepe3 mapameTp, apyras depe3 ykazarenb. DyHkius chopmupyer

HOBYIO CTPOKY Ha OCHOBE 3a/IaHHOM, BCTABIISSA B Hee YKa3aHHBIA CUMBOJI Yepe3 OJIHH.
#include <stdio.h>

#include <string.h>
#include <stdlib.h>
#include <conio.h>

// OcHOBHas 3a7a4a, ’TO COXPAaHUTh CTPOKY — oOpasei. HoBas ctpoka OyaeT comepkarh

// Bce CUMBOJIBI HICXOAHOM, HO MOCJE KaXX0r0 CUMBOJIa UCXOIHOM CTPOKH OyaeT
// 10OaBI€H HOBBIII CUMBOJI.

// ®ynkuus Transform 1 momyyaeT v Bo3BpaliaeT CTPOKU TOJIBKO Yepe3 mapameTphl,
// mostomy ee Tut void. [TamsTh 17151 CTPOK JOJIKHA OBITH BbIJIEJIEHA B main.
void Transform_1 (char *Str, char *Ind, char Symbol)

{ // Ilamsate misa Ind BeIAEIeHa B main
char *pts; // Paboyvast nepeMeHHast

pts = Str; // Teniepsp pts, 3TO UCXOJIHAS CTPOKA.
char *pti; // Paboy4ast nepeMeHHast

pti = Ind; // Teneps pti, 3T0 HOBast cpoka Ind

do

{ // Lluxmom ynpaiser pts

*pti = *pts; /l CumBon npunuceiBaercs K Ind (*pti) uz Str (*pts)
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pti ++;

*pti = Symbol; // Symbol npunucsiBaercs k Ind (*pti)
pti ++;
b
while ( *pts++ !="0"); // BBIXOM TIpU AOCTMIKEHUHU KOHIIA CTPOKH

//"\0' mepeHeceH B CTPOKY HAa3HAYCHUSI.
b
// ®yukusa Transform 2 monydaet UCXOIHYIO CTPOKY Yepe3 MapaMeTphl, a HOBYIO
// BO3BpalllaeT yepe3 yKazarelb, IodToMy ee Tul char *. [laMsTh 1151 HOBO# CTpOKHU
// nonHa OBITH BBIJENICHA B Tele (DYHKIIMH.
char * Transform 2 (char *Str, char Symbol)

{
in len;
len = strlen (Str); // nuna ctpoku Str
char * Ind;
Ind = new char [len*2]; // BeliesieHa TaMATh 1J11 HOBOM CTPOKH
char *pts; // Pabouas nmepeMeHHas
pts = Str; // Teniepb pts, 3TO UCXOHAST CTPOKA
char *pti; // Pabouas nmepeMeHHas
pti = Ind; // Teneps pti, 3T0 HOBas cpoka Ind
// ANITOPUTM TOT € CaMblii, HO 3allUCh KOpOYe.
do
{
*pti ++ = *pts;
*pti ++ = Symbol;
b
while ( *pts++ !="\0");
return Ind; // Bo3Bpataercs aipec HOBOM CTPOKH.
b

// OOpalienue K 3TUM (QYHKITUSM BBITIOJIHSIETCS pa3IMuyHBIM 00pa3oM. Bei3oB
// Transform_1, 3T0 oneparop-pynkius, Bb30B Transform 2, 310

// oriepaTop-BhIPAKECHHE, €T0 3HAYCHHE JOJIKHO OBITh MPUCBOCHO MEPEMEHHOMN
// TaKOTO K€ TUTA, KaK U TUII BO3BpaIiaeMoro (pyHKIueil 3HaueHusl.

void main(void)

{

clrser ();

char *Str = new char|[80];

char *Str new_1 =new char[160];

Str = "[IpeobpazoBanue cTpoku 6e3 n3MeHeHus: oopasma.";
puts (Str);
Transform_1 (Str, Str new 1, '!"); // st Str_new 1 maMsITh BhIZIETICHA.
puts (Str_new_1);

char *Str new 2; // TIpocTo ampec.

// maMATh BBIIEAUT (PYHKIIUA.
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Str new_2 = Transform 2 (Str, '*');
puts (Str_new_2);
} //End of main

Ipumep Ne8. Hcnonb3zoBanue OuOMMOTEK (QYHKUMNA pabdOTBl C CUMBOJAMH U
CTpPOKamH.

bubnunoreka Qynkiuit <ctype.h> ucnonszyercs assg pabOThl ¢ CUMBOJIAMHU, UMEET
MHOTO Tosie3HbIx (GyHkuuii. Hampumep, isalpha omnpegenur, siBisercs Jd CHUMBOJ
OyKBOM JTaTUHCKOTO alipaBuTa, isascii onpeaenur, umeeT Ju cuMBoJ koa ASCII (siexxur
B auana3zoHe oTr 0 go 127), tolower u toupper mo3BOJAT MpeoOpa3oBaTh CHUMBOJ
JATUHCKOTO angaBUTa COOTBETCTBEHHO K HUKHEMY M BEpXHEMY PETUCTPY, U TaK Jajiee.

bubnuoreka <stdlib.h> umeer dbyHkunn npeodpasoBaHusi, KOTOPHIE UCIOIb3YIOTCS
Ul TIpeoOpa3oBaHusi CTpOKK B umciio (atof, atoi) mimm ymcma B cTpoky (itoa) m Tak
nanee.

bubnuoteka <string.h> comepxkutr QyHKIIMU TpeoOpasoBaHus CTpok. Hampumep,
strlen Bo3BpalaeT 1EJIOYUCICHHYIO JJIMHY CTPOKH, BKitodas '\0', strcpy Bo3Bpaiaer
yKazaTellb Ha KOIHI0 CTPOKH, strcat BBITTOJNIHSICT KOHKATCHAIMIO CTPOK, strchr mowck
MIEPBOTO BXOXKIACHUS CHUMBOJIA, Strcmp CpPaBHEHHE CTPOK, Strstr MOWICK TOJCTPOKH B
CTPOKE U TaK Jiajee.

PaccMOTpyM  HECKOJNIBKO MPOCTBIX MPUMEPOB HCIOIB30BAHUSA OMOIMOTEYHBIX
byHKIUH.
#include <stdio.h>
#include <ctype.h>
#include <string.h>
// OyHKIHS TOJCYUTAET, CKOJBKO CHUMBOJIOB B CTPOKE SIBJISIFOTCS IU(PpaMu, UCTIONB3Ys
// pynkimro 1sdigit, KOTopas Moxy4yaeT Kak BXOJHOE JaHHOe cUMBOII (char), u
// Bo3Bpamaet 3HadeHue 0 wim 1.
int cou_dig (char *str)
{
int count = 0;

while ( *str 1="0")

{
if (isdigit (*str) !=0 ) count++;
str ++;
h
return count;

}

// Uctionw3yem dyukmnmio cou dig, a Takxke GyHKINHA Strepy, strcat, strstr.
void main(void)

{
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char *my str="12345.";
printf ("Ludp=%d",cou_dig (my_str));

char * Old_str = "Ctpoxa Tekcra";

char New_str [80];

/I Ansa konupoBanus ctpoku Old_str mo agpecy New _str nucnosnbzyeM GyHKIUIO Strepy.
strcpy (New_str, Old_str); // New _str = "Ctpoka Tekcra"
puts (New_str);

// Anst cnusiHust CTPOK (KOHKATEHAIMU ) UCTIOIb3YyeM (DYyHKIIHIO strcat.
strcat (New_str, Old_str); // New_str = "Ctpoka Tekcta CTpoka Tekcra"
puts (New _str);

// 1715l mOKCKa BXOXKAEHUS TOJCTPOKU B CTPOKY HUCIIONB3YyEM (DYHKIIHIO Strstr.

char * found = "oxka"; /I CTpoka rnoucka, 3To TeKCT "oka".
char *Yes;
Yes = strstr (Old_str, found); // Yes = "oka TekcTa"
if (Yes==NULL) // Ecnii ObI BXOXKJICHHS HE OBLIO.
printf ("Het");
else

printf("Ectb '%s"\n", Yes);
} // End of main

IIpumep Ne9. PaGora ¢ Tekctom. TekcT MOXXKET OBITH MPEACTaBICH JBYMEPHBIMU
MacCHBaMH CTPOK. B kauecTBe mpuMepa MoKakeM peanu3anuio (pyHKIUA COPTUPOBKH
CTPOK TEKCTa B aji()aBUTHOM MOpsiAKe (II0 BO3PACTaHUIO MEPBBIX CHMBOJIOB CTPOKH).
Hcnonb3yem GpyHKIIMU U3 Onbnmmroreku string.h.

#include <stdio.h>

#include <string.h>

#define LENSO // HauOomnpliiias JiuHa CTPOKH.

#define SIZE 20  // HauGomnpliiee 4uCIO CTPOK.

// OYHKIHS B Ka4eCTBE MapaMeTpa HCIOIb3yeT yKa3aTeidh Ha MAaCCUB CTPOK.

// MaccuB ¢akTudecku I1ByMepHbIi. Pa30ouBKy Ha cTpoku omnpenenser koHcTanta LEN.
void SortStr (char *Srt [LEN], int num) // MaccuB CTPOK, num — ero JIfHa.

! |

int 1;

int flag;

char buf [LEN]; // J171s1 IepeCcTaHOBKH CTPOK MECTaMHU.
// OOBIYHAS Ty3BIPHKOBAsi COPTUPOBKA

flag=1;

while (flag !=0)
for (1=0, flag=0; 1 <num-—1; 1 ++)
{
if ( strcmp (Str[i], Str[i+1]) > 0) // CumBon Str[i] > cumBoina Str[i+1]
{  //IlepectaHoBKa CTPOK
strepy (buf, Str[i]);
strepy (Str[i], Str[i+1]);
strepy (Str[i+1], buf);
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flag=1; // 3anoMuHaeT GakT NepecTaHOBKH.

}

// TIokakeM MOATOTOBKY JaHHBIX JUIS (PYHKIIMH W BHITIOJTHUM YIIPABJICHUE BHI30BAMH.
void main(void)

{

char Text [SIZE][LEN]; // MaccuB BBOJUMBIX CTPOK

char *ps [SIZE]; // MaccuB yka3artesnei Ha CTpPOKM MacCHUBa.
int 1, num; // num — 4YKCII0 BBOJUMBIX CTPOK

printf ("BBoau cTpoku 10 mycToil cTpoku. \n");

num = 0;

while(( gets (Text[num]) != NULL ) && num <= SIZE && strcmp (Text [num],"") != 0)
// 'Y clioBHE 3aBEpILICHUS] BBOJIA CIIOKHOE:
// e IOKa gets BBIMOIHSAET YIaUHbI BBOJ (BO3BpAIAET HE MYCTOE 3HAYEHUE),
// e TIOKa YKCIO BBEAEHHBIX CTPOK MEHbIIIE, YeM HauboblIee paspemeHnoe SIZE,
// e TIOKa CTPOKa HE MyCTa, IPU ITOM Strcmp MO3BOJIUT CPABHUTH 3HAUCHHUSI
// CHMBOJIOB, a HE YKa3aTelln:
{
ps [num]= Text [num]; // YkazaTenb Ha OUepeTHYIO
// MPOYUTAHHYIO CTPOKY
num ++;
b
// Tak HaKOMJIEH MacCUB CTPOK CHMBOJIOB, €T0 JJIMHA Num.
printf ("BriBoa nepen obpaiieHrueM K GyHKIIMH COPTUPOBKU\n");
for (1=0;1<num;1++)
puts (Text [1]); // BBeJIeCHHBII MacCUB CTPOK
printf ("\n");
SortStr (ps, num);
printf ("BeiBoa nocie obpaieHus K GyHKIIUU COPTUPOBKU\N ");
for (1= 0; 1 <num; i ++)
puts (Text [1]); // TIpeoOpa3oBaHHBIN MAaCCUB CTPOK
printf ("\n");
for (1=0; 1 <num;i++)
puts (ps[i]); // ' YKazaTenb Ha COPTUPOBAHHBIE CTPOKH
printf("\n");
} // End of main
BapuanTtsl 3a1anuii

B 3agaHmsax stoil Temsbl mpeanaraercs aBe 3anaud. llepBas mpoctas 3amada, 3TO
QITOPUTM NIPSIMOTO MOMCKa B cTpoke. OO0sA3aTENbHO CIIEAYET UCIOJIb30BaTh (PYHKIUU.
CTtpoka MOXeT OBbITh CTaTUYECKHMM MAacCCHBOM, HO JUIsl paOOTHI CO CTPOKOMl ciexyer
IpUMEHUTH 00a crocoba aapecanuy, NPSMOW M KOCBEHHBIM, KaK MbI 3TO Jelalid B
npumepax Ne6 m No7. Bropass 3amada mpeamnosnara€T M3MEHEHUE MaccuBa. BaxHbl
MEXaHU3Mbl BbIICJICHUS U TepepacnpeeeHus] NaMsITi JJid CTPOK, KOrjaa ux

126



JUIMHA MEHSIETCS. 3J1€Ch IPEANOYTUTEIbHEE HUCIIOIb30BAHNE KOCBEHHOM aJipecaliuu.

3ananue 1.

1. Onucarp GpyHKUHIO pabOTHI CO CTPOKOM CHMMBOJIOB, KOTOpasi HaMIET, CKOJIBKO pa3
BXOJUT B CTPOKY HEKOTOPBIM MPOU3BOIBHBIN CUMBOJI (33/1aTh Kak napameTp GyHKIUN).

2. [lan Tekct (HeckonbKo CTpok) B (aitie F1. Onucars pyHKUIMIO MpeoOpa3oBaHUs
CTPOKH, KOTOpas BHOCUT W3MEHEHHS B CTPOKY TEKCTa, MOBTOPSSA IABAKIBI KAKIYIO
OyKBY CTpOKHU (3HAKW MPENUHAHUS U MPOYUE CUMBOJIBI HE U3MEHATH). [Ipeobpa3oBarth
BCE CTPOKH TEKCTa, HOBBIM TEKCT 3amucaTh B ¢aiin F2.

3amanue 2.

1. Onucarb GyHKIHIO pabOTHI CO CTPOKOM CHMBOJIOB, KOTOpasi HaMIET, CKOJIBKO pa3
B CTPOKE BCTpEYArOTCA 3HAaKU npenuHanus ', '?', '!' u npyrue.

2. Jlan TekcT (HecKoNbKO CTPOK) B ¢aiine F1. TekcT cocTouT u3 ClioB, OTACICHHBIX
apyr oT apyra npobenamu. OmnucaTh (PYHKIUIO, YJAISIONYI0 M3 CTPOKH CIIOBO C
HomMepoM M (HOMmMep cioBa M oauH u3 mapameTrpoB GyHKIMH). B BbI3bIBatomiei
nporpaMMme HOMEp CJIOBa JIy4Ille BCEro BBOJAUTH B auajore. [IpeobpazoBaTh Bce CTPOKH
TEKCTa, HOBBII TEeKCT 3anucath B (haiin F2.

3ananue 3.

1. Onucath (yHKUIHIO PabOTHI CO CTPOKOM CHMBOJIOB, KOTOpas HaWAeT IepBOe
BXO0KJICHUE HEKOTOPOTO CI0BAa (33/1aTh KaK OJIUH U3 TapaMeTpoB (PYHKIUN).

2. lan TekcT (HECKONIbKO CTPOK) B daitie F1. Onucate QpyHKIMIO MpeodpazoBaHuUs
CTPOKH, KOTOpas MOCJI€ KaXJIOro JEecSATOr0 CHUMBOJA BCTAaBUT B TEKCT COYETAHUE
cumBosioB ":!:", B Hauano ctpoku — "!I:" , B koner — ":!". IIpeoOpazoBaTh BCE CTPOKHU
TEKCTa, 3alucaTh HOBBIA TEKCT B (aiin F2.

3amanue 4.

1. Onucarp (yHKIMIO pabOTBl CO CTPOKOW CHUMBOJIOB, KOTOpas HaWIET IMepBOe
BXOJKJIEHUE HEKOTOPOrO CHUMBOJIA M TOCIEIHEE €ro BXOXKIEHUE (CMMBOJ 3aJaTh Kak
OJIMH U3 MMapaMeTpOB (PyHKIINH).

2. lan TekcT (HecKoJbKO CTpoK) B ¢aiine F1. TexcT cocTouT U3 clioB, OTAEICHHBIX
JIpyr OT Apyra oaHuM mpobOenoM. Onucath (yHKIHUIO MOUCKAa B TEKCTE HEKOTOPOTO
cioBa (BKJIIOUUTH B CHHCOK IMapaMeTpoB (PYHKIMH, a B BbI3BIBAIOIICH MMporpamme
BBOJAUTh B jguanore). Omnucatb (QYHKIUIO, YAANSAIOMIYI0O CIOBO M3 TEKCTa.
[Ipeobpa3oBaTh Bce CTPOKH TEKCTa, HOBBIM TEKCT 3anucarh B daitn F2.

3amaHue 5.

1. Onucarp (yHKIMIO pabOThl CO CTPOKOM CHUMBOJIOB, KOTOpas HaiJeT, CKOJBbKO
BCEro CJIOB B CTPOKE, €CJIM U3BECTHO, YTO CJIOBA OTAEIEHBI APYr OT Jpyra npobOeramu
WM cOYETaHUEM IIpobesa co 3HAKOM MPETUHAHMUS.

2. Jlan Tekcet (HecKoIbKo cTpokK) B (aiine F1. Onucars QyHKINIO, TpeoOpa3yroIyro
CTPOKY TEKCTa CIEAYIOIUM 00pa30M: €ClId B CTPOKE €CTh MOJCTPOKH, 3aKIIOUEHHBIE B
CKOOKH, YJaIUTh UX BMECTe cO CKoOOKaMu. Eciu ecTh BI0OXKeHUsI CKOOOK, yJIAJIUTh BCIO
BHEIIHIOI cKOOKY. [IpeobpazoBarh Bce CTpOKHU TeKCTa, 3anucarth B (aiin F2.

3ananue 6.

1. Onucarp QyHKIHIO paboOThl CO CTPOKOW CHUMBOJIOB, KOTOpas HalAeT, €CTh JIU B
CTPOKE CTOSILIUE PSAOM OJIMHAKOBBIE CUMBOJIBI, M ONIPEACIIUT YUCIO TAKUX BXOXKICHUM.

2. an Tekcr (HeckonbKo cTpok) B (aitne F1. Onucars ¢yHKIMIO mpeodpa3oBaHus
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CTPOKH, KOTOpas 3aMEHSET BCE€ OJWHAKOBBIE MAYyLIME MOAPAJT CHMBOJIBI OJHUM
BXOJKJIEHUEM 3TOro cumpoia. IIpeoOpa3oBaTh Bce CTPOKH TEKCTa, 3alKdCaTh HOBBIN
TeKcT B ¢aiin F2.

3ananue 7.

1. Onucath (QyHKUUIO pabOTBI CO CTPOKOM CHUMBOJIOB, KOTOpas IPOBEPUT, HE
ABJISIETCSL JIM 3Ta CTPOKa HaJIMHAPOMOM. JIns mHpoBEepKH MNpUAETCS YAAIUTh BCE
npoOenbl, OTACNSAIOIIME CJIOBAa, W MEPEBECTH CHUMBOJBI B OAMH peructp. Ilpumep
NaMHApoMa «A po3a ynaia Ha jamny A3opay.

2. [lan Tekcr (HeckonbKo CTpok) B (aitie F1. Onucars ¢pyHKUIMIO MpeoOpa3oBaHUs
CTPOKH, KOTOpasl 3aMEHSIeT BCE IOBTOPHbIE BXOXKJIEHHUS CHUMBOJIA MPOOET OJHUM
CUMBOJIOM TpoOena, B Hadano cTpoku gobasiger cinoBo "HAUYAJIO", B koHell CIOBO
"KOHELL". [IpeoOpa3oBarh Bce CTPOKH TEKCTA, 3alIMCaTh HOBBIM TeKCT B (aiin F2.

3amaHue 8.

1. Onucate GyHKIMIO pabOTHl CO CTPOKOM CHMBOJIOB, KOTOpas HAMAET, CKOJbKO B
CTPOKE CUMBOJIOB, KOTOPbIE SIBISIOTCS LUPpaMH, U CPOPMUPYET U3 HUX HOBYIO CTPOKY.

2. lan Tekct (Heckonbko cTpok) B ¢aine F1. Omwmcare QyHkmuioo o0pabOTKu
CTPOKH, KOTOpas yJajsieT U3 CTPOKM BCce 3HaKu mnpenuHanus. I[IpeoOpazoBaTh Bce
CTPOKH MCXOAHOTO TEKCTa, 3aIIUcaTh HOBBIN TeKCT B ¢aiin F2.

3amanue 9.

1. Onucarp (GyHKIUMKU pabOTBl CO CTPOKOM CHMBOJIOB, KOTOpbIE HaWAyT camoe
JUIMHHOE U CaMO€ KOPOTKOE CJIIOBO CTPOKH.

2. Jlan TekcT (HecKoJibko cTpok) B ¢aine F1. Onucary GpyHKIMIO, KOTOpas yaaauT
U3 CTPOKM CHMBOJIBI, HaxoJslIuecs psaaoM (cmpaBa W cleBa) C CHUMBOJIOM '#'.
[Ipeobpa3oBaTh BCe CTPOKH TEKCTA, 3aMKUcaTh HOBBIN TEKCT B (haiin F2.

3ananue 10.

1. Onucath QyHKIMIO pabOTHI CO CTPOKOW CHMBOJIOB, KOTOpasi HaliIET BXOXKICHUE B
CTPOKY CaMOM JIJTMHHON MOCIEA0BAaTEIbHOCTH MPOOEIIOB, U ONPEACIUT €€ JUIUHY .

2. lan TekcT (HeckoJibko cTpok) B ¢aine F1. Onucate dhyHKIMIO, KOTOpas yIaauT
U3 MCXOJHOM CTpOKM Bce cioBa, uMmerone okoHdyanue "KASM" wmm "KOE".
[IpeoOpazoBath Bce CTPOKU TEKCTa, 3aMUcaTh HOBBIN TEKCT B (aitn F2.

3ananue 11.

1. Onucats (yHKUMIO PabOTHI CO CTPOKOM CHMBOJIOB, KOTOpas HaWAeT IepBoe
BXOXJICHHE MOJICTPOKH, 3aKJIFOUEHHOU B CKOOKHU.

2. lan TekcT (HECKOJIbKO CTpok) B (daitie F1. Onucare QyHKIMIO, KOTOpas Mocie
Ka)KJI0r0 Ipo0eia BCTaBUT B TEKCT BOCKJIMIATENbHBIN 3HaK. [IpeoOpa3oBaTh Bce CTPOKU
TEKCTa, 3aIUcaTh HOBBIN TeKCT B (haiin F2.

3ananue 12.

1. Onucath pyHKIHIO PabOTHI CO CTPOKOM CHUMBOJIOB, KOTOpasl YJAIUT U3 CTPOKHU
NIEPBOE U MOCJIEIHEE CIIOBA.

2. lan Tekcr (Heckonmbko CTpok) B (aitme F1. Omnmcats dyHKINIO, KOTOpas
dopMupyeT ©3 HUCXOAHOW CTPOKH HOBYIO, 3allMChIBasi B HEE TOJBKO IMOACTPOKH,
3aKJIIOUEHHBIE B KpyTJble CKOOKH (BMecTe co ckoOkamu). IIpeobpazoBaTh Bce CTpOKHU
TEKCTa, 3aIucaTh HOBBIM TeKcT B (haiin F2.

3ananue 13.
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1. Omucarp (QyHKOHIO pabOTHl CO CTPOKOW CHUMBOJIOB, KOTOpas HaWICT, CKOJIBKO
CJIOB CTPOKHM HAYMHAIOTCS C HEKOTOPOM OYKBBI, 3aJJaHHOW NPOM3BOJIbHO (3aJaTh Kak
OJIMH U3 MapaMeTpoB HyHKIINN).

2. Jlan TexcT (HecKoJIbKOo CTpoK) B (haiine F1. TexkcT cocTouT U3 CIIOB, OTIEICHHBIX
Ipyr oT apyra omHuM mpoOermom. Omucarh (yHKIHUIO TPeoOpa3oBaHUSI CTPOKH: W3
HCXOJIHOM CTPOKM B HOBYIO CTPOKY IE€pENUcaTh TOJBKO T€ CJIOBA, JIJIMHA KOTOPBIX
Oonble Tpex, oTAeNsIst ux npobdenamu. [Ipeodbpa3zoBaTh BCe CTPOKH TEKCTa, 3alUcaTh
HOBBIN TeKCT B (aiin F2.

3amanue 14.

1. Onucarp QyHKIMIO pabOTHl CO CTPOKOM CUMBOJIOB, KOTOPAsi HAMJIET, CKOJIBKO M3
CJIOB CTPOKM HAUMHAIOTCS M 3aKaHUMBAIOTCSI OJIHOM OYKBOM, Hampumep, "abpakamadpa',
"ceppuc", "kynak" u mp.

2. [lan TekcT (HeckonbKko cTpok) B ¢aine F1. Onucars ¢pyHkuMIo, KOTOpas yaanser
u3 crpoku Bce codetanus OykB "AS" um "OE". IIpeoOpazoBaTh Bce CTPOKU TEKCTA,
3anMcaTh HOBBIM TEKCT B (paiin F2.

3amanue 15.

1. Onucarp (QyHKIHMIO pabOTBl CO CTPOKOW CHUMBOJIOB, KOTOpas MOJYYUT MACCHB
JUITMH CJIOB 3TOW CTPOKH.

2. laH TekcT (HecKoJbKO CTpoK) B ¢aine F1. TexcT cocTouT U3 ciioB, OTAEICHHBIX
JpYT OT Apyra MpOU3BOJIBHBIM YHUCIOM MpoOesoB. OnucaTh PyHKIUIO IPeoOpa3zoBaHus
CTPOKH, KOTOpas KaXKJO€ CJIOBO OTIEISET OT JPYroro clioBa COYETAHHEM TpEX
cuMBoOJIOB "***" [IpeoOpa3oBaTh BCE CTPOKH TEKCTa, 3alMcaTh HOBBIM TEKCT B (pailn
F2.

3amanue 16.

1. Onucarp yHKIMIO paboOThl CO CTPOKOW CHUMBOJIOB, KOTOpas HalAeT, ecTh JiU B
CTPOKE CUMBOJIbI, OTJIMYHbIE OT OYKB, ITpo0esa U TOUKH.

2. Jlan TekcT (HecKonbKO CTPOK) B ¢aiine F1. TekcT cocTOuT u3 ClIoB, OTACICHHBIX
JIpyr OT Jpyra OJIHUM CHUMBOJIOM TipoOena. Ommcarh (QyHKIMIO, KOTOpas MEHSET
MECTaMM IE€pPBOE CJIOBO C MOCIeIHUM clioBoM. [IpeoOpa3oBaTth Bce CTpPOKHM TEKCTa,
3anucaTh HOBBIN TEKCT B (aitn F2.

3ananue 17.

1. Ins 3alaHHOTO HATYPaJIbHOIO YHMCHA 7 MOJYYUTh €r0 MPaBUIbHOE CUMBOJIBHOE
MPE/ICTaBIICHUE B BUJE CTPOKH, T/I€ TPUABI IU(P OTAEIEHBI APYT OT ApyTra npodenamMu.
Hanpumep, nyis n = 1753967 3anuce gomknaa umets Bu: "1 753 976".

2. lan TekcT (HeckoybKo cTpok) B (aitne F1. Onucars ¢pyHKIIMIO Mpeodpa3oBaHus
CTPOKH, KOTOpasi 3aMEHSIET BCE MOCIE0BATEIBHOCTU MU(P, CTOSIMIUX MOAPSI, OJHUM
cuMBoJioM petieTku '#'. [IpeoOpa3oBaTh Bce CTPOKM TEKCTA, 3amucaTh HOBBIM TEKCT B
daiin F2.

3ananue 18.

1. ns 3aganHOrO HarypaipHOro uucia n (n<=20) NOJy4yuTh €ro MpaBUIBHOE
TEKCTOBOE MPEJCTABICHUE B BUJIE CTPOKH TEKCTa, Hanpumep, "mpu", "desamnadyams",
"oounnaoyamys" u p.

2. lan Texcr (Heckonmbko cTpok) B (aitme F1. Omnmcats dyHKINIO, KOTOpas
dbopMupyeT HOBYIO CTPOKY, 3aHOCS B HEE CHMBOJIBI MCXOJHOU cTpoku mo 10 uepes
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KaXJpIe AecsaTh. To ecTh, ¢ 1-ro mo 10-T1er1it, ¢ 21-ro o 30-it u 1.1. [IpeoOpazoBats Bce
CTPOKH TEKCTa, 3alKcaTh HOBBIM TeKCT B (aiin F2.

3ananue 19.

1. Onucath (QyHKIHMIO pabOTBl CO CTPOKOH CHMBOJIOB, KOTOpas IPOBEPUT,
HAUYMHAETCS JIU KaXKI0€ CIOBO C OOJIBIION OYKBHI.

2. [1an Tekcr B (paitiie F1 B BUgE:

NUMA OTYECTBO ®AMMIINA 1

NUMA OTYECTBO ®AMUWIIUA 2

Onucate QyHKIMIO, KOTOpas (OpMHUPYET TEKCTOBYIO CTPOKY B popMare:

OAMUIINA 1.0.

CoxpaHuTb NnpeoOpa3oBaHHBIN TEKCT B (aiiie F2.

3amanue 20.

1. lano HarypansHoe uucio n (n<=100), o3Havaromiee Bo3pacT 4YeloBeKka B rojaax,
Harpumep, 1, 11, 51 u T.n. IloMy4uTh TEKCTOBYIO CTPOKY, BBIPAXAOIIYH) BO3pacT
yenoBeka. Hanpumep, "Ooun 200", "Oounnaoyame nem", "llamvoecam o0un 200".

2. lan TekcT (HeCKoJbKO CTpoK) B ¢aiine F1. TexcT cocTouT U3 clioB, OTAEICHHBIX
Ipyr ot apyra mpoOernamu. OnucaTh (YyHKIMIO, KOTOpas HAaXOAUT CaMoO€ UIMHHOE
CJIOBO B CTpOKe, U ynaisieT ero. [IpeoOpazoBarh Bce CTPOKHM TEKCTa U 3aMKMCAaTh HOBBIN
TekcT B (aitn F2.

3amanue 21.

1. Onucarp QyHKIHMIO paboOThl CO CTPOKOW CHUMBOJIOB, KOTOpas HailJeT, €CTh JIU B
CTPOKE MPaBWJILHOE COOTBETCTBHE OTKPHIBAIOIINX M 3aKPHIBAIOIINX CKOOOK.

2. lan TekcT (HeckoybKo cTpok) B (aitne F1. Onucars GpyHKIIMIO Mpeodpa3oBaHus
CTPOKH, KOTOpas 3aMEHSET BC€ MOAPSA HAyIIMEe MpoOeabl OJHUM BXOXKICHHUEM
npoOena, ¥ yiaiaseT BCe CUMBOJIBI, OTIUYHBIC OT OyKB (3HAKU MPETMHAHKS W MIPOYNE).
3anucaTh HOBBIN «YUCTHIN» TEKCT B (paiim F2.

3ananue 22.

1. Omucarp QyHKIUIO pabOTHI CO CTPOKOW CHMBOJIOB, KOTOpasi HAWAET KOJIUYECTBO
nap OTKPBIBAIOIIMX U 3aKpbIBAIOIIMX CKOOOK pa3Horo Buaa. OyHkiuu BepHeT 1, ecnu
€CTh COOTBETCTBHE Map, U 0, €CIi COOTBETCTBHUS HET.

2. lan tekct (Heckosbko CcTpok) B ¢ainax F1 u F2. TekcTsl cocTosT U3 CIIOB,
OTIIEJICHHBIX JpPYyr OT JApyra oaHuMm mnpodenoM. Omnucate GYHKUIHUIO, KOTOpas
OMpeJEeNsieT, HACKOJbKO COBIAJNAIOT JaHHble B (Qaimax (mo cnoBam). Bce
HECOBMNAJAIOUIME CJI0Ba BhIBECTH B ¢aitn (G, cHavasia coBO U3 mepBoro Qaiina, 3aTem
CJIOBO U3 BTOpOro aiina.

3ananue 23.

1. Onucarp GyHKIHUIO paboOThl CO CTPOKOW CHUMBOJIOB, KOTOpasi HaMJIET, CKOJIBKO B
CTPOKE 3HAKOB MPENUHAHUS.

2. Jlan TekcT (HecKoJbKO CTPOK) B (haiine F1. TekcT cocTouT u3 ClioB, OTAEICHHBIX
IpyT OT apyra npobemamu. Onucath QPYHKINIO, KOTOPAs KaXAbId OAMHOYHBIN MpoOes
3aMeHsIeT MAThI0 Mpolenamu, uaymmmu nojapsa. [IpeoOpazoBarh Bce CTPOKH TEKCTa,
3anucaTh HOBBIN TEKCT B (aitn F2.

3ananue 24.
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1. Onucath (QyHKIUIO pabOTHI CO CTPOKOW CHMMBOJIOB, KOTOPasi MPOBEPHUT, €CTh JIU
POBHO OJMH MPOOEIT MOCIIE KaXI0I0 3HaKa IPEMUHAHUS.

2. Jlan TexcT (HeCKOJIbKO CTpOK) B (haiine F1. TekcT cocTouT U3 CIIOB, OTIEICHHBIX
JIpyr OT Jpyra mnpoOelaMH WM COYETaHHMEM CHMBOJIOB «TOYKa mpobem». OnucaTh
byHKUMIO, (OPMHUPYIOUIYIO CJOBapb JAaHHOIO TEKCTa B BHUJAE MaccuBa CIIOB.
[ToBTOpSAIOIIMECS ClIOBA HE BKIIIOUaTh. BriBecTH ciioBaps B ¢aiin F2.

3amanue 25.

1. Onucarb QyHKIMIO pabOTHI CO CTPOKOW CUMBOJIOB, KOTOPAasi BO3BpAIIAET MEPBOE
ci0BO cTpoku. OnucaTh QYHKIHMIO paboThl CO CTPOKOM CUMBOJIOB, KOTOpasi BO3BpAIAeT
MOCJIETHEE CIIOBO CTPOKH.

2. lan TekcT (HecKoJbKO CTpoK) B ¢aiine F1. TexcT cocTouT U3 ciioB, OTAEICHHBIX
Ipyr oT apyra mpooenamu. OmnucaTh (QYHKIMIO, KOTOpas HaieT BCe BXOXKICHUS
HEKOTOPOI'O CJIOBAa B CTPOKE, U 3aMEHHUT €r0 HEKOTOPHIM JIPYTHMM CJIOBOM (3TH ClIOBa
3aJaTh Kak napameTpsl ¢pyHKiun). [IpeoOpa3oBaTh BCce CTPOKU TEKCTA, 3alIMCaTh HOBBIN
TekcT B Qaitn F2.

3ananue 26.

1. Onucath QPyHKIMIO pabOTHI CO CTPOKOW CUMBOJIOB, KOTOPask HAXOJUT YKa3aHHOE
CJIOBO, @ €CJIA €r0 HET, TO BO3BPAILAET IIEPBOE CIOBO CTPOKH.

2. Jlau TexcT (HecKoJIbKO CTpoK) B (haiine F1. TekcT cocTouT U3 CIIOB, OTIEICHHBIX
Apyr OT Jnpyra mpoOenaMyd WM 3HaKamMu mpenuHanud. Omnucath (QYHKIIHIO,
(dbopMuUpYIOIIYI0 YaCTOTHBIM andaBUT AaHHOTO TEKCTa B BHJIE MacCHBa CHMBOJIOB
(OyxB). BeiBecTu yactoTHbIN andasBut B Qaitn F2.

3ananue 27.

1. Onucath (QyHKIUIO pabOThl C TEKCTOM, MPEACTaBICHHBIM B BHUAE CTPOKHU
CUMBOJIOB, KOTOpasi HAlET CPEAHEE YHUCIIO CJIOB B MPEIOKEHUSIX 3TOTO TEKCTA.

2. lan TekcT (Heckonbko cTpok) B (aitme F1. TekcT cocTtouT U3 mOTOKA
IPEIOKEHHUM, OTEICHHBIX APYT OT Apyra 3HakaMu npenuHaHus. OnucaTth (YHKIIHIO,
KOTOpasi YUTAET TEKCT, BBIACISET OJHO MPEIJIOKEHUE, U BHIBOJUT B TEKCTOBBIN (haiin
F2 no onHOMY IIpEeIOKEHHIO B CTPOKE.

3amanue 28.

l. Onucarp ¢GyHKIMIO pPabOThl € TEKCTOM, MPEICTAaBIECHHBIM B BHUJE CTPOKHU
CHUMBOJIOB, KOTOpasi HAliAET CPEHIOI0 IJIMHY BCEX CIOB 3TOrO TEKCTA.

2. Jlan TekcT (HecKoibKO CTPOK) B ¢aiine F1. TekcT coCTOUT U3 CIIOB, OTACICHHBIX
Ipyr oT apyra mnpooemnamu. Onucath (YHKIUIO, KOTOpas HAXOJUT camoe€ JJIMHHOE
CJIOBO B TeKcTe, a 3aTteM (opMHUpyeT B HOBOM (pailsie (hopMaTUpOBAHHBIA TEKCT, B
KOTOPOM Ka)KJI0€ CJIOBO JOIOJIHEHO Mpo0eraamMu A0 JUIMHBI CaMOro JUIMHHOTO CIIOBA.
3anucath HOBBIN TEKCT B (aiin F2.

3amanue 29.

l. Onucarp ¢GyHKIMIO pabOThl € TEKCTOM, MPEICTABICHHBIM B BHUIE CTPOKHU
CUMBOJIOB, KOTOpasi HyMeEpyeT CTPOKYy, [00aBiisisi B Hayalo CTPOKH TEKCTOBOE
Ipe/ICTaBlIeHHE HOMEpPa, MEPEJaHHOTO B (DYHKIIMIO KaK MapaMeTp.

2. B caitne F1 panwel HatypanbhHble uucia (n < 1000), o3HayarpIme HEKOTOPYIO
IIEHy B Koreikax, Hampumep, 317, 5005, 100 u np. Onucath ¢GyHKIHIO, KOTOpas
bopMHpYET TEKCTOBYIO CTPOKY, BBIpaXkAaloOLIyIo IIeHy B pyOisix u koneikax. Hampumep,
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"3 py0. 17 kon.", "50 py0. 05 kon.", "1 py0. 00 xon.". 3ammcaTe dYUCIa HCXOTHOTO
¢aitna u HOBBIN TEKCT B (aitn F2.

3ananue 30.

1. Onucath (QyHKIHMIO pabOThI CO CTPOKOM CHMBOJIOB, KOTOpash BO3BpAIACT
3HAa4YeHHE CJI0BA, HOMEP KOTOPOTO 3a/laH Kak rnapamerp QyHKIUH.

2. Jlan TexcT (HecKoJIbKO CTpOK) B (haiine F1. TekcT cocTouT U3 CIIOB, OTIEICHHBIX
Jpyr oT npyra npobdenamu. Onucath GyHKLIHIO, KOTOPasl B CTPOKE TEKCTa HAXOJUT BCE
CJIOBa, OJIHOKOPEHHBIE HEKOTOPOMY 33JaHHOMY KOpPHIO, U (POPMHUPYET M3 HUX HOBYIO
cTpoky. [IpeoOpazoBaTh Bce CTPOKH TEKCTa, 3alIMCaTh HOBBIM TEKCT B (paitn F2.

3amanue 31.

1. Onucate GyHKIUIO pabOTHl CO CTPOKOM CHMBOJIOB, KOTOpasl HAMAET, CKOJIbKO B
CTPOKE CHUMBOJIOB, KOTOpBIC SIBJISIIOTCS MPOMHMCHBIMU WM CTPOYHBIMU OyKBaMu
pycckoro ajdaBura.

2. Jlan TekcT (HeckoJbKO CTpokK) B (haitsie F1. TekcT cocTOUT U3 MpeIoKESHUM.
Onucarh QyHKIHIO, KOTOpasi, UTHOPUPYS NIepBOHaUYaIbHOE JAeieHue (ailjia Ha CTPOKH,
NOJIy4aeT CTPOKY, a NOTOM nepeopMaTUpyeT €€ Tak, YTOObl Kaxaas CTpoKa
cojeprkaina 661 poBHO 60 cuMBOJIOB (100aBiISITE "\n'). 3anucaTh HOBBIN TeKCT B (aiin F2.

3amanue 32.

1. Onucarp GyHKIHIO pabOThl CO CTPOKOW CUMBOJIOB, KOTOpasi HAMJIET, CKOJBKO B
CTPOKE CHMBOJIOB, KOTOPBIE SIBIIAFOTCS 3HAKAMU IIPENUHAHMUS.

2. lan TekcT (Heckoabko cTpok) B (aitie F1. Tekct cocrout m3 crpok. OmucaTh
GyHKIHIO, KOTOpass MEHSET MECTaMH CTpPOKH, YyHopsAaouuMBas UX B al(aBUTHOM
nopsifike. 3anucaTbh HOBBIM TEKCT B ¢aiin F2.

3amanue 33.

1. Onucarp ¢GyHKIMIO PpabOTHI CO CTPOKOM CHMBOJIOB, KOTOpas MO 3HAYCHUIO
HEKOTOpPOro cjoBa (mapamMerp (QYHKIMH) CTPOUT BCE €ro aHarpaMMbl (BO3MOKHO,
0eCCMBICIIEHHBIE) C COXPAaHEHUEM B MacCHUBE CJIOB.

2. lan Tekct (Heckolbko CTpok) B daiine F1. Tekct cocTtouT u3 CTPOK,
IpeaCTaBIAIONMX JaThl B popmare "Uucno. Mecsi. ['on". Onucars GyHKIINIO, KOTOpas
MEHSIET MECTaMU CTPOKH, YIOPSAOYMBasi UX B IMOPSIKE BO3pAacTaHUs AaT. 3amucarhb
HOBBIN TeKCT B ¢aiin F2.

3ananue 34.

1. Onucarpy QyHKIMIO PabOTBI CO CTPOKOW CHMBOJIOB, KOTOpasl IMOCIE KaJgoro
CJIOBA BCTaBUT B CTPOKY CUMBOJI TaOyJISIUU.

2. Jlan Tekct (HECKONBbKO CTpok) B daine F1. Onucates QyHKIMIO paboOTHl C
TEKCTOM, TPEJICTABICHHBIM B BHUJE CTPOKA CHMBOJIOB, KOTOpas «HU(PYET» CTPOKY
nyTeM TpuOaBlIeHUS K KOIy CHUMBOJIA HEKOTOPOTO IMOCTOSHHOTO YHCIa, a TaKkKe
byskuio ooparHoro npeodpazoBanus. [llndpposannsie cTpoku 3anuceiBaTh B daiin F2.

3ananue 35.

1. Onucath PpyHKIHIO PabOTHI CO CTPOKOM CHMBOJIOB, KOTOpas YJAIUT U3 CTPOKHU
Bce Esc-nocienoBarenbHOCTH.

2. lan TekcT (HECKONMBKO CTPOK) B daitne F1. Onucats QpyHKIMIO IpeodpazoBaHus
CTPOKHU CHUMBOJIOB, KOTOpas BBIJIEISIET JIEKCEMBI, peACTaBISAIONINE
MIOCIICIOBATENHPHOCTD MUQP, MOJCYUTHIBAET YUCIO CUMBOJIOB B JIEKCEME, M BIUCHIBACT
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3TO YHWCJIO B CTPOKY TMOCJHE JEKCEMbl B BHJAE YHCIA, 3aKIIOUEHHOTO B CKOOKH.
Hampumep, eciu ¢parmeHnt crpoku "6 yernom 115 uenosex", To pesynbrar Oyaer "s
yenom 115 (3) uenosex". [IpeoOpa3oBaHHbIE CTPOKH 3aNTUCHIBATH B (haiin F2.

Tema 12. PaGoTa co cTpyKTYypaMu M 00beIMHEHUSIMH

CrpyKTypa MO3BOJSET OOBEIWHUTH B €IUHOE LEJI0€ MPOU3BOJIBHOE KOJIUYECTBO
JaHHBIX pa3NuyHbIX TUNOB. [loaTOMy Bce 3amauM, KOTOpble TPeOYIOT JIOTMYECKOTO
00BEIMHEHUS] KAKUX-TO JAHHBIX, MOT'YT U JOJDKHBI HCIIOJIB30BaTh CTPYKTYPHBIA THIIL.
JlaHHbIe, BXOJAIINE B CTPYKTYPY, AOCTATOYHO HEe3aBUCUMBL. OHM UMEIOT COOCTBEHHBIE
MMEHa M BO3MOXXHOCTH BBIIIOJIHUTH HAJ HUMH JIOOBIE OIEpaluy, pa3pelieHHbIE HUX
THUIIOM.

PaccMoTpum nmpumep UCHOIB30BAHMS CTPYKTYP B HEKOTOPOU MOJENBHOM 3a7a4e, TO
€CThb TaKOW, KOTOpas HE€ MMEET OCOOEHHOI0 MPaKTUYECKOI'O CMBICIA, HO MO3BOJISIET
IPOJEMOHCTPUPOBATh JOCTOMHCTBA CTPYKTYpPHOTO THIIA, €ro BO3MOXHOCTH U
MexaHu3Mbl. IlycTh cTpykTypa o0ObeouHsEeT HEKyl0 HHPopMauui o0 OIHOM
abCTpakTHOM OO0BeKTe (4enoBeke): WMs, (aMuius, U Kakue-TO JaHHBIE YHMCIOBOTO
XapakTepa, HalpuMep, BO3pacT, pOCT, CpeAHss 3aprjiaTa U T.0., HA30BeM HX
nokazatessaMu. 1lycTh UMEroTCsl CBEIeHUSI 0 HEKOTOPOM MHOXKECTBE OOBEKTOB, TO €CTh
O HEKOTOPOM COOOIECTBE JItOJIeH, HalpuUMep, CTYIAEHTOB Kakoro-iu0o (axyibTeTa,
COTPYJIHHUKOB HEKOTOPOI OpraHu3alli, CIIy4alHOW CTaTUCTUYECKON BHIOOPKH.

OOBEKT Ha3BIBAECTCS CPEOHEeCMamuUCmMuyecKym, €ClIM Ha HEM JIOCTUTaeTCs MUHUMYM
MOJTyJIl PAa3HOCTH CPEIHETO apuU(PMETHUECKOTO 3HAUCHUH €ro Mmokas3areseil co CpeHIM
apu(pMETHYECKUM BCEU TPyNIbl OOBEKTOB. AHAJIOTMYHO OIPEAEIAETCS YHUKAIBHBIN
00BEKT (Ha HEM JIOCTUTAETCS MAKCUMYM).

OOBEKT MOXKET OBITb Ha3BaH CPeOHeCmamucmuideckum no k-my napamempy,
(YHUKaQJIBHBIM IO A-My MapaMeTpy), TOTJa paccCMaTpUBAIOTCS JTAHHBIE O 3HAYEHUU k-T0
NoKa3aresisa 3TOro o0beKTa B CPAaBHEHUHM CO CPEAHUM 3HAUYEHHEM k-TO MOKa3aTeis 10
BCEU COBOKYITHOCTH OOBEKTOB.

BoisicHuM, KTO B rpyIine 00beKTOB SIBISETCS:

a) CpEeHECTATUCTUUYECKUM;

0) CpeTHECTATUCTUYECKUM 10 OTJIEIbHBIM MOKa3aTeIIsAM;

B) IPOCTO MOCTAaBUM 3aJauy HalTH 0OBEKT B IPyMIIE 110 KII0YEBOMY 3HAUEHUIO.

Jljis onucaHusi OAHOro 00OBEKTa UCIOJIb3YyeTcsl CTpyKTypa. [lonbiTaemcst oTpazuth B
IpUMEPE BO3MOKHOCTH 3TOrO THUIA JaHHBIX. B KauecTBe Mojel CTpyKTyphl UCIIOIb3YyEM
IPOCTHIE TUIIBI JAHHBIX, MACCUB M CTPOKH, IPUYEM OJHA CTPOKa OyJeT CTaTUYECKOM, a
BTOpasi AMHAMUYECKOM. JIJIs1 XpaHEHHs UMEHU HCIIONb3YEM CTAaTUYECKYIO CTPOKY, IS
XpaHeHus (paMUIIMK TUHAMUYECKYI0, IJIsl XpaHEHUs MOKa3aTesied MCHOJb3yeM MacCUB
(orpaHMuMMCs TATHIO TOKazarensiMu). MHpopmanus o cpeiHeM apupMETHYeCKOM
noKasareyiel Kaxaoro oObeKTa MOXKET ObITh BBIYMCICHA MPHU IMOJIYYEHUU OOBEKTOM
JTaHHBIX. E€ MOXKHO COXpaHUTh, JJIs1 TOrO BBEJEM B CTPYKTYPY IMOJISI, UMEIOUIUE CMBICIT
«Cymma nokazarenein» u «Cpennee apupMeTHYecKoe oKazarenein», COOTBETCTBEHHO,
JAHHBIE 1IETIOTO U BEIIECTBEHHOTO TUIIOB.

[Tockonbky B Tpynmne OOBEKTOB HECKOJbKO JAHHBIX, CIEAyeT OObEIUHUTh UX B
MacCHB, IJie OJMH 3JI€MEHT MacCHBA OINKCHIBAET OJANH OOBEKT.
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BrimomarM QyHKITMOHATBHYIO TIEKOMITO3HITNIO 33/1a4H, TO €CTh, OMPEACINM, KaKue
ITOPUTMBI 00PaOOTKH MTOHATOOATCS JIJISl €€ PeIIeCHUS.

1. Crauana momgymaem, OTKy1a B3STh JaHHbIe. HanmpuMep, UX MOYXHO BBECTH.

2. 1nst paboOThI C OAHUM OOBEKTOM MPUTOIATCA (DYHKIIMHU BBOJAA JAHHBIX 00 OJTHOM
00BbEKTE U BBIBOJA JAHHBIX 00 O0JHOM oOBbekTe. MiMs opManbHOrO mapamerpa MmycTh
Oynetr Man, 3To moJiHbIe JaHHbIE 00 OJTHOM 0OBEKTE.

3. YtoObl MMETh BO3MOXHOCTh BHU3yaJlbHO CpPaBHUTH JaHHBIC, TPeOyeTCs BBIBOA
o01eit nHbopMaIiu, UIeaTbHO MOAXO0IUT Ta0IuIIA.

4. Jlna moucka cpeaHero apupMeTHyecKoro mo rpymmne oObEeKTOB M JUIsl MOHCKa
CpPEIHEro MO KakoOMy-TO MOKa3aTenro TpyOyroTcs (DyHKLUHH, KOTOpPbIE BO3BpAIIatOT
3HaYEHHUE CPEAHETO 0 BCEHl rpyIine 00BbEKTOB U 10 OJJHOMY IOKa3aTento. DT (yHKIUU
MOXO0H BHEIIIHE U TI0 CMBICITY, HO TiepBasi OyAeT paboTaTh CO CPEAHUM JIAHHBIM BCETO
o0BeKTa, a BTOpasi, MOTY4YHB B KaUECTBE apaMeTpa HOMEp Mokasaress, Oyaet paboTaThb
TOJIBKO C 3TUM 3JIEMEHTOM MACCHBA MOKa3aTesen.

OYHKIMS TOMCKAa MOXKET BEPHYTh HOMEpP DJEMEHTAa B MACCHUBE CTPYKTYp WU
yKa3arelib Ha 00beKkT. [lokaxkeM 3T0 Ha mpumepe pyHKUUN noucka. OyHKIMS moucka
CPEIHECTaTUCTUYECKOTO OOBEKTa BEPHET €ro HOMEpP B MAacCHBE CTPYKTyp. Mmes
(GYHKIIMIO BBIBO/A, MBI JIETKO BBIBEJEM €r0 JaHHBIE Ha SKpaH C HCIOJIb30BAHHEM
orepanuu pasbiIMeHoOBaHUs []. DyHKIUS MOMCKA CPEIHETo MO k-My MOKA3aTeN0 BEPHET
yKazarellb Ha CTPYKTypy. Mimest pyHKIIMIO BBIBOJA, MBI JIETKO BBIBEIEM €r0 JaHHbIE Ha
9KpaH C UCMOJIb30BAHUEM OIEepallii pa3bIMEHOBaHUS *.

Bce »tm dyHkmuum TpeOYIOT TOJNHBIC JaHHBIE 000 BCEH TpyIe OOBEKTOB.
@opmanbHbI ITapaMeTp, UCIOJIb3YEMBIM B MX ONUCAaHUM, TOXE MMeeT uMs Man, HO
TeNepb OH HMEET COBCEM JpPYIYIO CMBICIOBYIO Harpy3ky, oOo3Hauas uMs Bcel
COBOKYITHOCTHU JJaHHBIX 000 BCEX 00BEKTAX, TO €CTh O MAaCCUBE OOBEKTOB.

[Touck mo KIFOYEBOMY 3HAYCHUIO, HampuMep, Mo (aMUIIUU, HE BHECET HUYETO
HOBOT'O, IPOCTO J00aBUM €ro, yToObl JHUIIHUN pa3 MOKa3aTb MEXaHU3MBI PabOTHI CO
CTpPOKaMu CUMBOJIOB.

#include <stdio.h>

#include <conio.h>

#include <io.h>

#include <math.h>

#include <string.h>

// Onucanue abctpakTHOro TUNa «OOBEKT» ¢ UMeHeM Person UCHONb3yeT HHCTPYKIUIO
// typedef, moroMy 4TO 00BsBICHUI OOBEKTOB YKa3aHHOIO THUMA OyJI€T HECKOJIBKO.
typedef struct

{

char Name [10]; // Tlone «ms», cTaTHdecKuii CHMBOJIBHBIN MacCHUB.
// CumBOJ10B B UMeHM He Oojtee 10-Tu.
char *Surname; // Tlone «®amunus»,

// TMHAMUYECKHI CUMBOJILHBI MAacCHB.
/! 11 HETO NOJDKHA OBITh BBIJICJICHA TMHAMUYECKAs
// mamsTh Mepe] MpUCBauBaHUEM 3HAUYCHHS.
int Data [5]; // Tlone «Iloka3arenu», CTaTUYECKUM MAaCCHB JJAHHBIX.
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int Sum; // Tlone «CyMMay HakaruiMBaeT U COXPaHsET
// cymMmy 6aioB.
float Var; // Tlone «CpenHee BHIYUCISAET U COXPAHSIET
// cpenHUi TOKa3aTeb.
} Person; // Ums Tuna ganxoro "Person"
// @yHKIHS BBOJIa JAHHBIX 00 OJHOM OOBEKTE BO3BPAILIAET OOBEKT.
void In (Person & Man) // OnHo nanHoe Tuma Person Bo3BpaiiiaeTcs Mo CChLIKe
{
puts ("Beegute ums: ");
scanf ("%s", &Man.Name);
puts ("Beeaute dhamuuio: ");

Man.Surname = new char [10];  // OGsa3aTenbHO BBIASINUTH HAMSITh.

// Uucno cumBonoB dhamuinu He 6omee 10-Tu.
scanf ("%s", Man.Surname); /I & nipu BBOJE 3HAUCHHUSI YKa3aTesl HE MUIIEM.
puts ("BBeaute ganusie: ");

Man.Sum = 0;

// ByaeT HakoIJieHa CyMMa IoKa3aTesie mpu BBOJIE.
for (inti=0;1<5;1i++)
{
scanf ("%4d", &Man.Data [1]);
Man.Sum += Man.Data[i];

b

Man.Var = (float) Man.Sum / 5.; // BBIYHMCIIEH CpEeIHUI TTOKa3aTeb.
}
// DYHKIMS BBIBOJIA MOJHBIX IAHHBIX 00 OJTHOM OOBEKTE.
void Out (Person Man) // Tlepenaercst nanHoe TUna Person
{

printf ("%s ", Man.Name);

printf ("%s ", Man.Surname);

for (inti=0;1<5;1++)

printf ("%4d" , Man.Data[i]); // TIoka3aTeny BIBOAATCS OJHOU CTPOKOM.

printf ("\nCymma 6amioB: %d ", Man.Sum);

printf ("Cpennee: %6.2f\n", Man.Var);
b
// @yHKIMS BBIBOJA JAaHHBIX 000 BCEX 00BbEKTaX B (hOpMe TAOIHIIBI.
void Out_All (Person Man [], int n) // TlepenaeTcst n qaHHbIX TUMa Person
{
printf (" \n");
printf ("UMSA \t DAMUIINA \t JTAHHBIE \t CYMMA CPEJIHEE\n");
printf (" \n");
for (int k = 0;k < n; k++)

{
printf ("% —10s ", Man[k].Name);
printf ("% —10s ", Man[k].Surname);
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for (inti=0;1<5; i++)
printf ("%4d", Man[k].Data[i]);

printf("%4d ",Man[k].Sum);

printf("%6.2f \n",Man[k].Var);

b
printf (" \n");
b
// ®yHKIUS BBIYUCISET CPETHUM MMOKA3aTeIb 10 BCEM 00BEKTaM, CyMMHUPYS JaHHBIC
// moneit Var o BceMy maccuBy Man.

float Sred (Person Man [], int n) // Tlepenaetcst n naHHbIX TUIa Person
{
float Var = 0; // TlepemenHast Var He ©UMeeT OTHOIICHUS K MOJIIO

// CTPYKTYpbI C UMEHEM Var.
for (int1=0; 1 <n; i++)
Var += Man[1].Var;
return Var / (float) n; // CpenHee 1O BCEM CPETHUM.
b
// OyHKIMS BBIYUCISET CPEIHUIN TTOKa3aresb 1o k-romy mapamerpy.
// Homep moka3zarens (oT 0 10 5), 5T0 0AMH U3 ITapaMeTpOB (PYHKIIUH.
float Sred k (Person Man [], int n, intk)  // [lepenaercst n nanubIx Tumna Person
{ // v HOMep moka3zarens k.
float Var k=0; // Var_k — cpenHuii o o JHOMY TTOKa3aTeko.
for (int1=0; 1 <n; i++)
Var k += (float) Man[i].Data[k]; // CknaasiBaeT oguH K-ThI 1oka3aresb 1o
// BceM 0OBEKTaM.

return Var k / (float) n; /I Cpeanee o k-ToMy mokasarerro.
b
// OyHKIUS ONIPeeIsieT HOMEP CPETHECTATUCTHIECKOTO OOBEKTa B MACCHBE.
int Sred_Stat (Person Man [], int n) // TlepenaeTcst n qaHHbIX TUMA Person
{
float Var All = Sred (Man,n); // Cpennuii moKa3aTelb 1Mo BCeM 00beKTaM.
float Var min = fabs (Var_All — Man[0].Var);
int Nom = 0; // Haumensbmit umeet Homep 0.

for (inti=0; 1 <n; i++)

if ( fabs (Var_All — Man[i].Var) < Var_min)
Nom =1; // 3aTloOMHHAEM HOMEP CaMOTO CPETHETO.

return Nom;

b

// @yHKIHS onpenensieT 00beKT, CPeTHECTATUCTUIECKUI 0 K-ToMy moka3aTento,
// ¥ BO3BpAIIaeT yKa3aTelb Ha HAWJCHHBIA OOBEKT.
Person * Sred Stat k (Person Man [], int n, int k) // [lepenaercs n nanubix Tuma Person
{ // ¥ HOMED TTOKa3aTesl.
float Var k= Sred k (Man, n, k); // Haxonum cpenHee 3HaueHne k-toro
// MOKa3aTes Mo BCEM OObEKTaM.
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float Var _min = fabs (Var_k — Man[0].Data[k]);
Person  * Nom = Man; /I Yka3arenb Nom 3allOMHHAET aJipec
// obbeKTa.
for (inti=0; 1 <n; i++)
if ( fabs (Var_k — Man[i].Data[k]) < Var_min)
Nom = Man + i; // 3amoMUHAEM aApec CaMOTO CPEITHETO.

return Nom;
b
// ®yHkuus noucka oobekra no gpamunuu. Ilepenaercs n nanueix tumna Person, u
// Who — ctpoka, coneprxartias amMmini HCKOMOTO 00beKkTa. BoinmomHseTcst npsimoit
// MOMCK MO Bcel Tpymnie 00bEeKTOB MyTeM MOCTIET0BATEIHHOTO CPABHEHHUS HCKOMOM
// CTpOKHM € mojieM Surname KakJ10ro 3JieMeHTa MaccruBa Man.
// OyHKIMS BO3BpalllaeT yKa3arelb Ha HaieHHbI 00bekT miun NULL.
Person * Found Fam ( char *Who, Person Man [], int n )

{
for (int1=0; 1 <n; i++)
if ( strcmp (Who ,Man[i].Surname) == 0) // ==0, 3HaUUT, HANACHO.
return Man+i; // Bo3Bpaimaer ajapec.
return NULL; // Bo3ppamaer NULL, eciu mouck HeyJjadueH.
b

// TIpoeMOHCTpHUPYEM TEKCT MPOrPAMMBI, KOTOpasi OOBSBISET NaHHBIC U
// OCYIIECTBIISAET YIIPaBICHUE UMHU ITyTEM BbI30Ba (DYHKIIUNA 00paOOTKHU JaHHBIX.
void main (void)
{
nt n;
// OOBSIBIIGH MAaCCUB CTPYKTYp, TO €CTh JaHHBIX THIa Person.
Person  All Person [20];
printf ("BBenure koaudectro\n"); // PeasibHOE KOTMYECTBO JAHHBIX 1.
scanf ("%d", &n);
// BBOJ JaHHBIX BBHITIOJHSIETCS B IIMKJIE BbI30Ba (yHKIMH In BBOAA OJTHOTO O0OBEKTA.
for (inti=0; 1 <n; i++)
{
In (All_Person[i]);
// Out (All_Person[i]);
b

// BbIBO Ha 3KpaH MOJTHON TaOJIUIIBI.
Out_All(All_Person,n);
// 1711 morcKa HOMepa CPeTHECTaTUCTUYECKOTO OOBEKTa BhI3bIBACTCS (DYHKITUS
// Sred_Stat. Eit mepenaeTcsi BeCb MacCHB CTPYKTYD.
int Found = Sred_Stat (All_Person, n);
printf ( "Camslii cpennuit umeet Homep: %d\n", Found);
printf ( "Ero manusie: \n");
Out (All_Person [Found]);
// CHOBa BbIBEIEM TaOJIUILy Ha SKpaH.
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Out_All(All_Person,n);
// 1;st morcka 3HadeHus: 00beKTa, CPEAHECTATHCTHYECKOTO IO K-My MTOKa3aTelto
// Be13bIBaeTcs pynkius Sred Stat k. Eit mepemaercs Becb MacCHB CTPYKTYD.
// OHa BO3BpaIaeT yka3areib Ha 00BEKT.
Person  *Found k;
for (int k = 0;k < 5;k ++)
{
printf ("Cpennuii no %d -my nokazarento\n", k);
Found k = Sred Stat k (All Person, n, k);
Out (*Found k);
b
// Tlonck oObeKTa O PamMUIIHH.
char Surname [10]; // Toxe pamunusi, HO He Ta, 4TO B Person.
puts ("BBeaute cTpoky ajist moucka\n");
scanf ("%s", Surname); /l
Person  * Who; // YTOoOBI COXpaHUTH aJpeC, BO3BPAILICHHBIA (PYHKIIUEH.
Who = Found Fam (Surname, All Person, n);
if (Who !=NULL) // TlpoBepsieM, HalJiIeH OOBEKT WUJTH HET.
Out (*Who);
else

puts("Taxoro Het.\n");
} // End of main

BapuanTsl 3axanuii

3ananue 1. OnpenenuTs CTPYKTYpPHI, OMUCHIBAIONIAE MIAP U TOYKY B TPEXMEPHOM
MPOCTPAHCTRBE.

Hamucate u mpotectupoBaTh (DYHKIMM [Jii BBOJa W BBIBOJA JAaHHBIX, W JUJIS
MPOBEPKH, HAXOAUTCS JIM TOYKAa BHYTPHU 3aJlaHHOTO mapa. OOBSIBUTH MAaCCUB TOYCK, U
BBITIOJTHUTH MIPOBEPKY ISl KAKJIOW UX HUX.

3apanue 2. Onpenenutrb CTPYKTYypy JUIsl ONHUCAaHUSA TOHSTUSL ajreOpanydecKuid
MOJIMHOM.

Harmmmcate u mportectupoBath (PyHKITMU 1711 BBOAA MOJMHOMA, BBIBOAA MOJMHOMA,
CJIO’KE€HUS M BEIYUTAHUS MOJUHOMOB, TudPepeHIIMPOBaAHUS TTOJIUHOMA.

3aganue 3. OnpenenuTs CTPYKTYpy IS perucrpanuu aBroMamuvH. OHa JO0JDKHA
UMETh CJICAYIONIME MoJist: (haMUiusl BiaAesblia, JaTa perUCTpalui, Mapka MalllMHbI, TOJ
BBIIYCKA, IIBET, PETUCTPALIMOHHBINA HOMED.

Hamucate u mnpotectupoBaTh (GYHKUMM JJIS PETUCTpalldd HOBOW MaAIlIMHBI,
yAaJIeHUs MalllUHbl U3 PETUCTPALMOHHOIO CIHCKA, TTOMCKAa MAUIMHBI MO MapKe U IO
LBETY, a TAKXKE MO COYETAHUIO TPU3HAKOB «MapKa M LIBET».

3ananue 4. Onpenenutb CTPYKTYpYy IJIs perucrpauvu aBToMamuH. OHa OOJKHA
UMETh CJIeAYIONIKe ToJIsl: (haMUJIus BIaAelblia, JaTa PerucTpaliii, Mapka MaIliuHbl, TO/T
BBIITYCKa, [IBET, PETUCTPALIMOHHBIN HOMED.

Hammcate w mpotectupoBaTth GyHKIMH JJIS PETUCTPAIMd HOBOW MAIIIMHBI,
yAaJIeHUs MAaIlliHbl W3 PErUCTPAMOHHOTO CHHUCKA, TOWCKAa MAIWHBI 10 (haMuiIuu
BIIQJieblla, IIOMCKAa 1O TOAY BBIMYyCKa.
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3amganue 5. Onpenenutrb JIBE€ CTPYKTYPhI, OIKCHIBAIOIIME TOYKY B TOJISIPHOU
CUCTEME KOOPJIMHAT U JIEKAPTOBOI CUCTEME KOOPIMHAT.

Hanmucate u mnportectupoBaTh (YHKIMU JJisi BBOJAA W BBIBOJA JIaHHBIX, IS
MOJIYYEHHUsI JEKAPTOBBIX KOOPAUHAT TOUKH IO 3aJJaHHBIM MOJSPHBIM KOOpPAUHATAM, JJIS
MOJIYYEHHUsI MOJSPHBIX KOOPAWHAT TOUKHU MO 3aJaHHBIM JIEKAPTOBBIM KOOpPJHUHATAM, W
JUTSI BBIYUCIICHHS] PACCTOSTHUSL MEXY JIBYMsI TOUKaMH, 3aJaHHBIMH B JIIO0OM cucreme
KOOpAUHAT.

3amanue 6. Onpenenutb  CTPYKTYpPY,  OINHCHIBAIOLIYIO  MPSAMOYTOJIBHUK  CO
CTOpOHAMH, MapauieJbHBIMU OCSIM KOOpAMHAT (IPSIMOYTOJbHUK 3a1aéTcs ABYMS
TOYKaMU — JIEBOM HUKHEHW M ITPaBOM BEpXHEM).

Hamucate u nmpotectupoBath GyHKIMU U1 BBOJIA U BBIBOJA MPSIMOYTOJIbHUKOB, U
JUISL OTIPENENIeHUs], IEPECEKAOTCA JIM JBa TPOM3BOJIBHBIX MPsAMOYyrojibHUKA. Hamucars
GyHKIIUIO, KOTOpas BEpHET YyKa3aTeldb Ha HOBBIA MPSIMOYTOJbHHUK, WU, €CJIHU
nepeceuenus Het, NULL.

3amanue 7. OnpenennTs CTPYKTYPY, OMHMCHIBAIONIYI0 Oarax maccaxupa, ¢ MOJISIMU:
KOJMYECTBO Bemled u oOumuid Bec Beme. [lycTh uMeroTcs gaHHble O Oaraxke
HECKOJIBKUX MAacCaXUupoB, Tje nHPopMalus o 6araxke KakJ0ro OTIeIbHOr0 Maccakupa
npeAcTaBisieT co00il COOTBETCTBYIOIIYIO Mapy Yuces.

Hanucate u nmporectupoBaTh PYHKIIMU ISl BBOJIA U BbIBO/AA 001Iel nHpopmauu o
Oaraxxe. HaiiTu umciio maccaxxupoB, UMEIOIMIUX HE Oosiee nByX Bemie. Haiitu ducio
NaCCaKUPOB, KOJIMYECTBO BEMIEH KOTOPBIX MTPEBOCXOIUT CPETHEE YNCIIO BEILIECH.

3ananue 8. OnpenenuTh CTPYKTYPY, ONMUCHIBAIONIYI0 Oarax rnaccaxupa, ¢ MOJISIMU:
KOJMYECTBO Bemed W oOmmid Bec Beme. IlycTh uMeEIOTCSs AaHHBIE O Oaraxke
HECKOJIBKUX MMACCAKUPOB, T/ie HHPOpMAIIU 0 0araxke KaXxJoro OTAEIbHOTO Maccakupa
MPEICTaBIAECT COOOM COOTBETCTBYIONIYIO IMApPy YUCET.

Hanucats u nmporecTupoBaTh (GyHKLIKHU ISl BBOAA M BbIBOJA 001Iel nH(OpMALIUU O
Oaraxke. OnpenenuTb, UMEIOTCS JIM JIBa Macca)Xupa, 0araku KOTOPHIX COBMAJAIOT MO
YUCITy BEIIEH W pa3nyaroTcs 1Mo Becy He Oosee ueM Ha 0,5 xr. BoisscHuth, umeeTcs
Maccakup, 0arak KOTOPOro MPEBBINIACT Oaraxx Kaxjaoro U3 OCTAJIbHBIX MAaCCAKUPOB U
10 YKCIIy BEILIEH U MO BECY.

3amanue 9. Onpenenutb CTPYKTYPY, ONMUCHIBAIOIIYIO Oaraxk maccakupa, ¢ MOJISIMU:
KOJMYECTBO Belled W oOummid Bec Beme. I[lycTh uMerOTCs gaHHbIE O Oaraxke
HECKOJIBKUX MMAaCCAKUPOB, /i€ HHpOpMaIsa 0 0araxke KaxxJaoro OTAEIbHOTO Maccakupa
MPEeICTaBIsAET COOOM COOTBETCTBYIONIYIO MMApPy YUCET.

Harmucate u mpotectupoBaTh (PYHKITUU ISl BBOJIA U BBIBOIA 00IIel nH(pOpmaIuu o
Oaraxe. BbIICHUTH, UMEETCS JIM TAacCaxup, 0arak KOTOPOro COCTOUT U3 OJHOM BelIu
BecoM He meHee 30 kr. JlaTh cBeneHus o O6araxke, YUCIO BEIIEH B KOTOPOM HE MEHBbIIIE,
4YeM B JI000M ApyroM Oaraxe, a Bec Bellel He OOJIbIIe, YeM B JTI00OOM JIPYyTroM Oaraxe ¢
3THUM K€ YUCIIOM BELIEH.

3aganue 10. OnpenenuTb CTPYKTYpy, OIUCHIBAIOIIYIO CBEIEHUS 00 YUYCHHKE, C
noJisiMu: uMs, (pamwimsi, Ha3BaHWE KJAcca, B KOTOPOM OH yduTcs (roa OOydeHHs U
OyKkBa).

Hanmucate u mporectupoBath (PyHKUIUM Jjisi 1OOABJICHHS HOBOTO YYEHHUKA, s
BbIBOJIa UHGOpMAIMKU 00 OJTHOM YUYEHUKE M BbIBOJA 00IIei nH(popmaiuu. BeIsiICHUTD,
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UMEIOTCSI JIM B IIKOJE OMHO(MAMUIBIEI. BBIICHUTH, UMEIOTCS U OMHOGAMUIIBIIEI B
KaKHX-HUOYAb KJ1accax.

3ananue 11. Onpeaenutb CTPYKTYpY, OIMCBHIBAIOLIYIO CBEACHHS 00 YUYEHHUKE, C
noJIAMM: UMs, (pamMuiusi, Ha3BaHUE KJacca, B KOTOPOM OH yuutTcs (roa oOydeHHs U
OyKBa).

Hamucate u mpotectupoBath (GyHKUMM i AOOABJIEHUS HOBOTO YYEHHKA, ISt
BbIBOJIa MH(pOpMaIMK 00 OJIHOM YYEHHKE U BbIBOJA o01Ieil nHdopmanuu. BeiscHutsb, B
KaKuX Kjaccax OOJbIIe YeM N ydaluxcs. BBIACHUTH, CKOJIBKO 4YEJIOBEK YUYUTCA B
KaKJI0M mapasuienu.

3ananue 12. Onpeaenutb CTPYKTYpPY, OIMUCHIBAIONIYIO CBEACHHS 00 Y4YEHUKE, C
noJisAIMH: UMs, (pamuinsi, Ha3BaHHE KJacca, B KOTOPOM OH yuduTcs (roa oOydeHHs U
OyKBa), a TaK)K€ OTMETKHU, TTOJIYYCHHbIC YICHUKAMU B MTOCJIEIHENH YETBEPTH.

Hanucate u mporectupoBath (PyHKUMM s HOOABIICHHS HOBOTO YYCHHKA, MJIA
BEIBOIa MH(pOpMaI 00 OJJTHOM yYYEHHWKE W BBIBOJIA 00IIeH mHbOpMariui. BBISICHUTS,
CKOJIBKO YYEHUKOB UMEIOT OTMETKU HE HUKE 4. BBIICHUTH, CKOIBKO YYEHUKOB UMEIOT
TPOMKH B UETBEPTH.

3aganue 13. OnpeaenuTs CTPYKTYpPY, OMMCHIBAIOIIYIO J1aTy, C MOJISIMA YHUCIIO,
Ha3BaHME Mecsla, roa. Hanmucate u npoTecTupoBaTh PYyHKIMH JJI BBOAA AaThl, BHIBOJIA
B popmare «HU.MM.I'T» u «4YY Mecsn I'T». [Iycth ecTh HEKOTOpOE KOJIUYECTBO JarT,
CBSA3aHHBIX C HEKOTOPBIM COOBITHEM, HANpUMeEp, HUCTOpUYeckoi natoil. Hamucate u
IPOTECTUPOBATh (PYHKUMU AJIE COPTUPOBKM ITUX JAHHBIX MO JlaTe€ M MO Ha3BaHUIO
COOBITHSI.

3apanue 14. Onpenenuts CTPYKTYpPY, ONUCHIBAIONIYIO CBEAEHUS O KHHUIE, C TOJISIMU:
dbamMuus aBTOpa, HA3BaHUE U TOJ U3JaHUSI.

Hamucate u npotectupoBath GyHKIMM [ T0OABICHHUS] HOBOW KHUTH, VISl BBIBOJIA
uHdopmarmu 00 OJHOW KHUTE W BhIBoja oOmer wuHdopmaruu. Hammcate u
IPOTECTUPOBATh (DYHKIMH JJI TIOUCKA 10 (DaMIJIMK aBTOpPA, MO TOy U3/IaHUS, a TAKKE
M0 COBOKYITHOCTH 3TUX ITPU3HAKOB.

3aganue 15. OnpeaenuTts CTPYKTYpPY, ONMUCHIBAIONLYIO CBEICHUA O KHUTE, C TIOJISIMHU:
dbamuins aBTOpa, Ha3BaHuUe, ToJl U3AaHus.

Hanucate u nporectupoBath GyHKIMH JJIs1 JOOABJICHUSI HOBOM KHUTH, JJISI BHIBOJIA
uHpopManmu 00 OJHOM KHHMre U BbIBoAa oOmied wuHbopmanuu. Hamucare wu
IPOTECTUPOBATh (PYHKIMU JIJIsl TIOMCKA [0 HA3BAHUIO KHUTH, U IO KJIIOYEBOMY CIIOBY
Ha3BaHus. Hanpumep, ecnu HazBanue kHuru «MHpopMaTtuka U mporpaMMupOBaHHUEY,
TO OHa JIOJDKHA OBITh HaliieHa W 1O KI4YeBOMY cloBy «MHpopMaTtukay, U 10
KItoueBoMy clioBy «IIporpammupoBanue». Eciii Takux KHUAT HECKOJIBKO, TO COOOITUTh
CBeJIeHHUs1 000 BCEX KHUTaX.

3aganue 16. OnpeaenuTs CTPYKTYPY, OIHKCHIBAIONIIYIO CBEICHUS O COTPYAHHKaX
YUPEKJICHHS, C TONSAMU: (pamMuiausi, UMs, OTUYECTBO, 3aHUMaemasi JOJKHOCTb, HOMEP
TenedoHa.

Hammicate u mpotectupoBaTh GyHKINUU I H00ABICHUS HOBOTO COTPYAHHKA, IS
BbIBOJIa MH(GOpMaluu 00 OJTHOM YeJIOBEKE M BbIBOJIa oO1el nHdopmanuu. Hanucats u
MPOTECTUPOBAThH (DYHKIIUU JIJIsl TOMCKA COTPYAHUKA MO (PaMUIIUU U 110 JOJIKHOCTH.

3amganue 17. Onpenenuts CTPYKTYPY, OMUCHIBAIONIIYI0 KyOWKH: pasmep (IuHa
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pebpa B caHTUMETpax), IBET (KpacHBIM, XKENThbI, 3€JE€HbIA WM CUHUN) U MaTepual
(IepeBAHHBIN, METAIUNTNYECKUNA, KAPTOHHBIN ).

Harmmmcate u mportectupoBaTh (YHKIHMH U1 BBOJA M BBIBOJA JTAHHBIX, a TaKKe
GYHKIIUA TIOWCKA KOJWUYECTBAa KYOHMKOB KaXKIOTO W3 TICPEUHCICHHBIX IIBETOB M HUX
CyMMapHOro oobema.

3ananue 18. Onpeaenutb CTPYKTYpY, OINHUCHIBAIOIIYI0 KyOWKH: pa3Mmep KyOuka
(mmrHa pebpa B CaHTUMETpaAx), €ro HBET (KPACHBIM, KEIThIM, 3€JICHBIA WM CUHHUHN) U
Marepuai (IepeBsIHHbBINA, METATTHYCCKHUM, KAPTOHHBIH ).

Hamucate 1 mporectupoBaTh (yHKIMH Ui BBOJA M BBIBOJA JAHHBIX, a TaKkKe
GyHKIUM TOMCKA KOJIMYECTBAa KyOMKOB C YKa3aHHBIMU 3HAUYCHMSIMH «MaTepuam» u
«anuHa pedpa». Hanpumep, HalTH KOTUYECTBO JACPEBSIHHBIX KyOUKOB ¢ pedpoM 3 cM u
KOJIMYECTBO METANINYECKUX KyOHMKOB C peOpoMm 5 cMm.

3amanue 19. OnpenenuTb CTPYKTYypy, OMNHCHIBAIOLIYIO CBEIEHHUS O BEIIECTBAX:
Ha3BaHUE BEIIECTBA, €T0 yACIbHBIN BEC U TPOBOIUMOCTH (MIPOBOIHUK, TTOTYITPOBOTHUK,
U30JISATOD).

Hammicate m mpoTecTupoBaTh (QYHKIIMW ISl BBOJA M BBIBOJAA JaHHBIX. HammcaTth u
POTECTHPOBATh (DYHKIMHU JJIsl TMOMCKA 1O HA3BAHUIO BEIIECTBA M IO MPOBOIMMOCTH.
Haiitu yaenpHbIC Beca M Ha3BaHUs BCEX MPOBOTHUKOB.

3ananue 20. Onpeaenutb CTPYKTYpPY, ONUCHIBAIOUIYIO CBEACHHUS O BEUIECTBaX:
Ha3BaHUE BEUIECTBA, €r0 yENbHbIN BEC U MIPOBOJUMOCTH (MPOBOJAHUK, TOJTYIPOBOJHUK,
U30JIATOD).

Hamucate u mpoTtecTupoBath (GyHKIIMU JUIsl BBOJA U BBIBOJAA JaHHBIX. Hamucats u
POTECTUPOBATh QYHKIIUU JUIsl COPTUPOBKH JAHHBIX 110 JIOOOMY U3 MPU3HAKOB.

3ananue 21. Onpeaenutb CTPYKTYpPY, OMHUCHIBAIONIYIO CBEIEHUS 00 UIpyIIKax:
HA3BaHUE UTPYIIKH, €€ CTOMMOCTb M BO3PACTHBIC T'PAHMIIBI JETEH UISI KOTOPBHIX OHA
npeaHa3HavYeHa (HarmpuMep, s AeTe OT ABYX JO MSTH JIET).

Hammmcate u mpoTtecTupoBath (GyHKIIMU ISl BBOJA M BBIBOJAA JaHHBIX. Hamucats u
MIPOTECTUPOBATH (PYHKITUIO TTOMCKA, YTOOBI TIOJYYUTh CBEJICHUS O HA3BAHUSIX UTPYIIEK,
[IeHa KOTOPBIX HE MPEBHIIIAET k py0. W KOTOpBIE MOAXOAAT NIeTsAM n jieT. Hamucats u
POTECTHPOBATh (PYHKIIMIO TOWCKA, YTOOBI MOJYyYUTh CBEACHHS O CaMOM JOpPOTOM,
HampuMep, KOHCTPYKTOPE.

3ananue 22. Onpeaenutb CTPYKTYpY, OMNHUCHIBAIOUIYIO CBEIEHUS 00 UrpylIKax:
Ha3BaHUE UTPYIIKH, €€ CTOMMOCTb M BO3PACTHBIC T'PAHMIIBI JETEH IS KOTOPBIX OHA
npeaHa3HavyeHa (HarpuMmep, 17 AeTei OT ABYX J0 MSTH JIET).

Hamucate u mpoTtecTupoBath (GyHKIIMU ISl BBOJA M BBIBOJA JaHHBIX. Hamucats u
poTeCTUpOBaTh (YHKIHMIO TOMCKA N0 HaMMEeHOBaHMWIO. HamucaTe W mpoTecTupoBaTh
GYHKIHIO TIOMCKA, YTOOBI TMOJYYUTh CBEIEHUS O Ha3BaHUSAX Hambojee JTOpOrux
UTpyIIeK (II€Ha KOTOPHIX OTIWYAETCS OT IIEHBI CaMOM JOPOTO UTPYIIKH HE Oosiee yem
Ha 10 py0.).

3amanue 23. OnpenenuTb CTPYKTYPY, OMMCHIBAIOLIYIO CBEACHHS 00 HrpyIIKax:
HA3BaHUE UTPYIIKH, €€ CTOMMOCTh M BO3PACTHBIC TPAHMIIBI JETEH UISI KOTOPHIX OHA
npeaHazHadeHa (HampuMmep, JUTsl IeTei OT ABYX IO MSTHU JIET).

Harmicate m mpoTecTupoBaTh (QYHKIIMW ISl BBOJA M BBIBOJAA JaHHBIX. HamucaTth u
POTECTHPOBATh (PYHKIIMIO TIOWCKA IO JMAaIa3oHy IeHbl. HamucaTs u mpoTecTupoBaTh
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(GYHKIMIO TOUCKa, YTOOBI MOa00paTh UIPYyIIKY JII0OYI0, KpoMe Ms4a, MOIXOJSIIYIO
peOeHKy 3 5eT, U TOMOJHUTEIBFHO MY TaK, YTOObI CyMMapHas CTOMMOCTb UTPYIIEK He
npeBocxoauia 100 pyo.

3ananue 24. Onpeaenutb CTPYKTYpY, OMNHUCHIBAIOUIYIO CBEIEHUS 00 UIpylIKax:
Ha3BaHHUE UTPYIIKH, €€ CTOMMOCTh M BO3PACTHBIC TPAHMIIBI JAETEH Ui KOTOPHIX OHA
npeaHa3HadeHa (HampuMep, Uil IeTei OT ABYX JI0 MSATH JIET).

Hanucats u nporectupoBats (pyHKIMH JUIsl BBOJA U BbIBOJA JaHHbIX. Hamucate u
IPOTECTUPOBATh (PYHKIMIO MOMCKA, YTOOBI OJ00paTh UTPYLIKY 110 HA3BAHUIO, IO LIEHE,
U 110 BO3pacTHOMY Juana3zoHy. Hanpumep, Bce Msun 1ieHOU n py0., NpeaHa3HAYE€HHBIH
JETSAM OT 3 710 8 JieT.

3ananue 25. Umetotcs  cBepeHus 00  W3JENMSIX,  BBIIYCKAa€MbIX  MallbIM
OpeanpUsITHEM: HAMMEHOBAaHUE W3JIEHs, TOAOBOM IJIaH BBIMYCKa M3AEIUN B IITyKax,
(hakTHUYEeCKHIl MOKBAPTAIbHBIN BBITYCK KaXKIOTO U3IEIHSL.

Nerw/it HanmenoBanue Fon0BOi IUIAH BEIIVCKA @PaKTHYECKHI BBITYCK IO KBAPTAJIAM
: u3 s 8 Y I il 11l v
1 Cryn 100 10 20 35 35

OnpenenuTs CTPYKTYpPY ISl IPEICTABICHUS 3TUX TaHHBIX.

Hammcate w mporectupoBaTh (YHKIIMW JJIS BBOJA JAHHBIX M BBIBOJA B BUIE
tabmuupbl. Hamucate u mporectupoBaTh (PYHKIMHU JUIsl omnpeneneHus (PaKTUYecKOro
BBIITYCKA W3JCIIMM W TPOLEHTA BBINOJHEHUs IUIAHA MO KAKIOMY BUAY W3ICIIHMN.
Hanucate QyHKIMIO TOMCKA IO HAMMEHOBAHUIO C BHIBOAOM 00111ei HH(pOpMaLUu.

3aganue 26. ImeroTcsa CBEIEHUsI O COTPYAHUKAX YUPEKICHUS B CICAYIOLIEM BUJIC:
TaOeNbHBIA HOMEP COTPYJHHKA, €ro (amMuiaus, UMs, OTYECTBO, Okiald. OmnpenenuThb
CTPYKTYPY JUIsl IPEACTABICHUS 3TUX JTaHHbIX.

Hamucate u mporectupoBaTh (PYHKIMHU AJi1 BBOJA JAHHBIX M BBIBOJA B BHUJE
Tabmuipl. HanucaTts u mpotecTupoBaTh PYHKIIUU IS TIOUCKA MO TabeIbHOMY HOMEPY,
1o pamunun. BeIMUCINUTE CPEeHIO 3apadO0THYIO TUIATy BCEX COTPYIHUKOB.

3ananue 27. IMEIOTCS JaHHBIE O BBIITYCKAEMBIX W3/ENIUSAX: HAUMEHOBAHUE U3JIEIHS,
apTUKyJl, ce0ecTOMMOCTh u3Aenuss W ero ueHa. Omnpenenuts CTPYKTypy s
NPEACTaBIICHUs 3THX JaHHbIX. Hamucate W mporecTupoBarh (yHKUMH I BBOJA
JaHHBIX ¥ BBIBOJA B (pOpME MOJTHOW BEIOMOCTH BBIITYCKAEMbBIX H3JCIUN CIEAYIOLIETO
BHJIA:

Nen/mt | HawmmenoBanue uznenus ApTHKYT Ce0ecTonMoCTh Ilena

Hamucate 1 mpoTecTupoBath PYHKIMH ISl TIOUCKA M3ACTUN IO HAUMEHOBAHUIO U
no auanasony 1eH. (Hanmpumep, riena e npesiiiaet K; py0., Ho 6oiee K, py0.)

3amanue 28. 3BeCTHBI CBEACHHS O CEOECTOMMOCTH HEKOTOPHIX BUAOB MPOTYKITUH:
HaUMEHOBaHUe, JM — MHJIEKC U3MEHEHHsI HOPM pacxo/ia Ha JaHHBIM BUJ] MaTePUATbHBIX
3arpart, Jii — MHAEKC U3MEHEHHUs ONTOBBIX IIEH Ha JAaHHBIM BUJ, JI — MHJIEKC BBHIMyCKa
IpOayKIKU, Do — OTHOIIEHHE CTOMMOCTH OCHOBHBIX M BCIIOMOTATEJIbHBIX MaTePUAIOB
K BBIMIYCKY TOBapHOW MPOIYKIIMU MO OTYETy, Tnm — 00beM TOBapHOW MPOIYKIIUU TIO
wiady. Ha ocHOBaHWMM 3THX JaHHBIX MOXKET OBITh BBIYUCIICHA SKOHOMHUS OT CHUKCHUS
ce0eCTOMMOCTH, KOTOpasi BEIYUCIIAECTCS 10 (hopmyJie
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O={1-Jm-Ju)-Do-Jn- Tom.
OnpenenuTs CTPYKTYpPY ISl MPEACTABICHUS TUX AaHHBIX. Pa3zpabortaTh QyHKIMN

JUIA BBOJIA TAaHHBIX U BBIBO/A B (1)0 M€ BEIXOJIHOM BEIJOMOCTH CJIECOYIOUICTO BUIA:
Haumenosanue IMm Jio Jn Do Tono ]

3necb D — DSKOHOMHSA, KOTOpass JODKHA OBbITh BBIYMCIEHA [UIS  KaXKIOro
HauMeHoBaHuda. Hamucate W mnpoTecTHpoBaTh (GYHKUMU 1751 J00aBIIEHUS HOBBIX
JAHHBIX, & TAKXKE JIJIS1 TIOMCKAa HAMMEHOBAHUM, JJI1 KOTOPBIX JOCTUTHYTa HAaUOOJbIIas U
HaVMEHbIIasi SKOHOMHS.

3amanue 29. B marazune Benercs yd4eT mpojaaxku ToBapoB. [lo kaxaomy ToBapy
U3BECTHBl HAMMEHOBaHUE TOBapa, II€Ha, TOProBas Haj0aBKa, KOJIWYECTBO MPOJAHHOTO
ToBapa. Omnpenenuth CTPYKTYypy IS TPEACTABICHHUS OSTUX MaHHBIX. Pa3pabortaTh
GbyHKIMA JUIsT BBOJIA JAHHBIX W BBIBOJA B (hOPME OTYETHOW BEIOMOCTH CIEAYIOIIETO
BHJIA:

HaumenoBanue Toprosas Obmas
ena (pyo0.) p o KonuuectBo HI
TOBapa Hag0aBka (%) CTOMMOCTD

Hanucats u npoTtectupoBath (GyHKIMH A JOOABICHUS TaHHBIX O HOBOM TOBape,
JUISI IOKCKA 0 HAMMEHOBAHHUIO, JIJIS1 BBIYMCIIEHUS O0IIEH NTOTOBOM CTOMMOCTH MTPOJIAXK.

3ananue 30. 3BecTHBI  JaHHbIE O BBIIYCKAEMOW NPOAYKUMHM 1O  LEXam
NpEeANpUsATHs: Ha3BaHHUE 11€Xa, OTHOIUIEHUE CTOMMOCTH OCHOBHBIX M BCIIOMOTATEIbHBIX
MaTepHaJIOB K BBIYCKY MPOAYKIMHU MO oT4eTy Do u mo muany Dn, o0beM TOBapHOMH
OPOIYKUMH 1O miany Tm.

Onpenenuts CTPYKTYpy ISl MPEACTaBICHUS 3TUX AaHHBIX. Pazpabortath QyHKIMU
JUIs BBOJA JIaHHBIX U BbIBOJA B JOPME BBIXOJIHOM BEIOMOCTH CJIEAYIOIEr0 BUJA!

OTHOIIIEHHE CTOMMOCTH OCHOBHBIX H O6beM ToBapHOIt OKOHOMHUS OT
Iex BCIIOMOTATEIILHBIX MaTEPUAIOB K 00beMy MPOTYKIIMH 10 CHIKEHHUS
BBITYCKaeMOU MPOAYKIUU TIaHy ce0eCTONMOCTH
Do Dn T 9

3/1ech DKOHOMUS OT CHHUIKEHHSI CEOECTOMMOCTH IO Ka)XXJIOMY II€XY BBIYUCISETCS T10
dbopmyne: 3 = (Do — Dn) - T

Hamucate u mnporectupoBarh GyHKUMHA, YTOOBI HAWTH 1e€xa, s KOTOPBIX
JOCTUTHYTa HauOoJIbIlIasi 1 HAMMEHbIAsl SKOHOMMSI, a TaKXKe JJI TToucka UHPopMaluu
110 Ha3BaHUIO II€Xa.

3ananue 31. B BollTycke TPOAYKIIMKA MPUHUMAIOT YYacTHE HECKOJIBKO Opuraj, s
KOTOPBIX BEIETCS MOMECSIYHbIN yueT. bpuranel umeroT Homepa. OnpeaenuTs CTPYKTypy
JUTSI TIPEJICTAaBIICHUs 3TUX JaHHbIX. PazpaboraTe QyHKIMU /UIst BBOJA JAHHBIX U BHIBOJIA
B (hopMe BBIXOHOW BEIOMOCTH CIISAYIOIIETO BUIA:

Howmep Opuraast Hrorosas BeipaboTKa 10
1 2 3 4 MecsiaMm

Mecsnn

Hamucate u mpotectupoBaTh (PyHKIIMH, 4TOOBI HAWTH CPEIHIOI0 BBIPAOOTKY IO
OpuragaMm 3a BeCh OTYETHBIN MEPHOJI, a TAKXKE IS IMOMCKA CBEICHUN O BBHIPAOOTKE 3a
yKa3aHHBIA MECSII 110 Ha3BaHUIO MECSAIIA.
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3ananue 32. [Ipeanpustie HaHUMaeT paOOTHUKOB Ha CHAEIbHYIO padoty. Jlns
KOKJIOr0 W3 HUX BEJETCA €KEIHEBHbIM Yy4eT: (amuiinsg, uMs, OTYECTBO, paspsl,
pacueHKa 3a €AMHUILY TPOAYKIUHU, KOJIMYECTBO MPOU3BEAECHHBIX U3aenuil. OnpeaenuTtsb
CTPYKTYpY Ui TpPEACTaBICHUsS] STUX JaHHBIX. Pa3zpaboraTe ¢yHKUMHM AJi1 BBOJA

JAHHBIX U BbBIBO/A B (l)opMe pvaCTHOﬁ BCOOMOCTH CIICAYIOIICTO BUJIA!
d. 1. O. Paszpsin Pacnenkn KomnuectBo CymmMma

Harucate u mpotectupoBath GyHKIUU, YTOOBI HAWTH OOIIYIO BHIPAOOTKY 3a JCHb U

001yt cymmy K orutate. COXpaHHUTh 3TH JTaHHBIC B BUJIC TaOJIUIIHI.
[Hara KoanuecTBo npousseneHo OnutaueHo

3amganue 33. [l KaXA0ro ydacTka IieXa 3aBoJia UMEIOTCS CBEJACHUSI O KOJIMYECTBE
OTHYIIEHHBIX JJIS TMPOU3BOJICTBA MAaTEPHAIIOB: HAMMEHOBAaHHE MaTepualia, €IUHUIIA
U3MEPEHUs, 00beM OTMYIIEHHOTO y4acTKy Marepuana. OmnpenenuTb CTPYKTYpy s
NpeACTaBICHUs ATUX JaHHbIX. PazpaboTaTh QPyHKUMM Ui BBOJA JAHHBIX U BBIBOJA C

MOJIBEJICHUEM MTOTOB B (JOpPME BBIXOJIHOM BEIOMOCTHU CIIEIYIOIIEro BUIA:
HanmMeHnoBanue En. usmepenus VYyactok 1 YyacTok 2 Vuyactok 3 Htoro

Hamucate u mporectupoBaTh (PYHKIIMH, YTOOBI HAWTH OOIIMI pacxoja MaTEpHUATIOB
KaXIbIM YYaCTKOM, U BCETO IO LIEXY, a TAKXKE I MOMCKa 0 HAUMEHOBAHUIO.

3ananue 34. Ha ckmane Bemercss ydeT Hanuuusi TOBapoB. i MOJBEACHUS] UTOTOB
Mecsilla eCTh CBEJCHHUS: HAMMEHOBAHHWE TOBapa; KOJUYECTBO TIOCTYMUBIIETO H
pearn30BaHHOTO TOBapa 3a Mmecsl. OnpenenauTb CTPYKTYpY AJS MPEACTABICHUS 3TUX
naHHbIX. Pa3zpaboTtath GyHKIMHM 111 BBOJA JAHHBIX U BBIBOAA B (popme 00OpOTHOM

BCIAOMOCTH CJICAYIOIICTO BHUAA:
HaumenoBanue ToBapa | Iloctynuio 3a mecsii | Peann3oBaHo 3a Mecsnn Pa3nuna

Hamucate u mportectupoBath (GyHKIMH, YTOOBI HAaWTW OOUIMN MPUXOJ TOBapa U

O6IHHﬁ pacxon, a TaKKC IJIsI BBIBOJd OTUCTA 00 ocTaTkax TOBapa Ha CKJIaac 110 q)OpMCI
HaunmeHnoBaHue ToBapa Ocrarok

3ananue 35. Ha npeanpusitie NOCTynaeT ChIpb€ Pa3HOIo BUAA. YUET MOCTYIUIEHUS
CBIpbS BEAETCS MO CIEAYIOIIMM MO3ULUSAM: BHUJ ChIpbsl (HAUMEHOBAHUE), MJIAHOBOE
NoCTyIUIeHUE, pakTudeckoe nmocTymieHue. OnpeaenuTs CTPYKTYpy AJIs MpeICTaBICHUS
3TUX JaHHBIX. Pa3paborarh (yHKIMH Uil BBOJIA JAHHBIX U BbIBOAA B (hOpME OTUETHOU
BEJOMOCTH CIEAYIOLIETO BUAA:

IImanoBoe daxkTnueckoe [IpouieHT BBIMOJHEHUS
HOCTYHJIGHI/IC HOCTYHJIGHI/IG IJIaHa

Bun ceipes

Hanucate u mpoTecTHpoBaTh (PYHKIHMH, YTOOBI HAMTH OOUIMII 0OBEM IUTAHOBBIX
NOCTYIUIEHUH U 00mui 00beM (aKTUYECKUX MOCTYIUICHHWH, a TaKkKe ISl TOUCKa IO
HaNMEHOBAHUIO.

Tema 13. PaGora B rpaduueckom pe:kume
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JlanHast Tema BKIIIOYECHA KaK JOMOJHUTENbHas. Pabora B rpaduueckom pexume
CBS3aHA C WCIOIB30BAaHUEM TpaPUUECKUX OWONMMOTEK, MPUHIUIBI U COJACPKAHUE
KOTOPBIX 3aBUCIT OT Cpelbl pa3padOTKU. 3aJaHus STOM TEeMbl Mpejlarajiuch s
pazpabotku B cpeae mnporpammupoBanus Borland C++ 3.1 ¢ ucnons3oBanuem BGI
rpaduKku, KOTOpass Ha JaHHBIM MOMEHT BpeMeHU ycrapena. MIMeHHO mol3ToMy ee
OPUHIMIBL B JAHHOM MocoOuu He paccmaTrpuBarorca. OAHaKo, 3aa4u MPEACTABIISIOT
MHTEPEC C TOUKH 3PEHUS HUX aJTOPUTMHUYECKON pa3pabOTKH, M MOTYT peliaTrbcs B
npyrux rpaduueckux cpenax. OHU HMHTEpPECHBI €lle U IMOTOMY, YTO HHTErPUPYIOT
3HAHMS PA3IMYHBIX Pa3JIeJIOB IaHHOTO Kypca.

BapuanTtsl 3a1aHui

3ananue 1.

1. HapucoBaTh U 0KUBHUTH H300paKeHUE aBTOMOOUIIS.

2. CronOukoBasg JuarpaMma TMpeacTaBisieT co0oil Habop NPSIMOYTOJILHUKOB,
OCHOBAHHsI KOTOPBIX PaBHBI, a BBICOTHI MPONOPLUMOHAIBHBI YHCIOBBIM BEJIWYMHAM,
B3SThIM M3 HEKOTOPOM COBOKYIMHOCTH MCXOAHBIX AaHHBIX. [ OOJIbIIEN HAIISTHOCTH
OPSIMOYTOJIBHUKHM JarpaMmbl OOBIYHO 3aKpalluBalOT B pasHble IBeTa. [locTpouTsb
TaKyl0 JuarpaMmy JJs N HUCXOOHBIX JaHHbIX. IIpuMeHATH aBTOMaTH4YECKOE
MacIITaOupoOBaHUE.

3.B TekcroBoM (ailnie XpaHATCA KOOPAWMHATHI 7 TOYEK Ha KOOPAUHATHOM
wiockocTH. [IpounTats naHHbIe U3 Qailia B MaccuBbl. M1300pa3uTh Ha SKpaHE B3aMHOE
PAaCIIOJIOKEHUE TOYEK OTHOCHUTENIBHO TOPU30HTAIM, IPOXOIAIICH Yepe3 CepeiauHy
DKpaHa. BeiienuTs pa3au4yHbIMUA BETAMM TOYKH, JIEKAIME BBIIIEC U HUYKE ITOU JIMHUU.

3ananue 2.

1. HapucoBaTb 1 0)XMBUTb U300paKEHUE «LBIMIICHOK, KITIOIOIIUNA 36pHO».

2. KpyroBas nmarpamma — 3TO Kpyr, IUIOHQAM  CEKTOPOB  KOTOPOTO
IIPONOPLUHOHAIIBHBI COOTBETCTBYIOIIMM YHCIOBBIM BEJIMYMHAM, B3SITBIM M3 HEKOTOPOU
COBOKYITHOCTH HCXOJHBIX JaHHbIX. Jly1s1 OoJsblIel HArJISIIHOCTU CEKTOPbI JUarpaMMBbl
3aKpalIMBalOT B pasHble 1Bera. I[locTpouTh Takyro amarpaMmy UIsi N HCXOIHBIX
naHHbIX. [[pUMeHsTh aBTOMaTHUYECKOE MacIITaOupOBaHHE.

3. B TekcroBoM (aiine XpaHATCS KOOPAMHATHI LEHTPOB N OKPYKHOCTEH Ha
KOOPJIMHATHOM IJIOCKOCTH C 3aJaHHbIM panuycoMm. Ilpouurtars gaHHble U3 (aiina B
MaccuBbl. M300pa3uTh Ha 3KpaHe B3aUMHOE PAaCIOJIOKEHHE OKpY>KHOCTeH. BrinenuThb
IIBETOM KOHLIEHTPUYECKUE OKPYKHOCTH.

3amanue 3.

1. HapucoBaTp 1 0KUBUTH U300PAKEHUE «B3JIET PAKETHI».

2. TloctpouTts rpadukn dyHkumit: ¥;(x) = x°, Yo(x) = x°, rae x=[-2.5, 2.5]. Illar mo
X npuHATh paBHbM 0,1, HO TpexyCMOTPETh BO3MOXXHOCTb HM3MEHEHHdA. [IprMeHSTH
aBTOMAaTUYEeCKOE MacIITaOupOBaHUE.

3.B TekcroBoMm (paiiie XpaHSATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
wiockocTh. [Ipountars nanueie U3 ¢aitna B MaccuBbl. M300pa3uth Ha SKpaHe TOUKH, a
TaK)K€ JIMHUIO, COCIMHAIONIIYIO 3TU TOYKH B nopsake odxona. Kaxaplid 0Tpe30K JIMHUA
BBIJIEIUTH JPYTUM LIBETOM.

3amanue 4.

1. HapucoBaTh M OXUBHUTH M300pa)K€HUE «M3BEPKEHUE BYJIKAHA.
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sin(x)

2. [loctpouts rpaduk ¢GyHKIUU: y(X)=€
[TpumMeHsATh aBTOMaTHYECKOE MACIITAOUPOBAHUE.

3.B TekcroBoM (ailie XpaHATCA KOOPAMHATBI 7 TOYEK Ha KOOPAUHATHOM
wiockoctu. [lpountars naHHble U3 ¢aiina B mMaccuBbl. M300pa3uTh Ha SKpaHE TOYKH.
BbIIenuTh IBETOM TOUYKH, YIOBIETBOPSAIOLINE YCIOBHUIO X> ).

3amaHue 5.

1. HapucoBaTh 1 0UBUTH U300paskeHne (PU3MOHOMUHU KIIOYHA.

2. Iloctpouts rpaduk Pynkuuu: y(x) = x-cos(x) + x-sin(x), rne x = [0.2, «], mar
x =7 /12 . [IpuMeHsTh aBTOMaTHUECKOE MacIITAOMpPOBAHHE.

3.B TekcroBoM (ailie XpaHATCS KOOPJAWHATHI 7 TOYEK Ha KOOPIUHATHOM
wiockoctu. [Ipountate nanueie u3 (aiina B MaccuBbl. M300pa3uTth Ha SKpaHe B3aUMHOE
PacCIIOIOKEHUE TOYEK OTHOCUTENIBHO BEPTUKAIIH, ITPOXOAIIEH Yepe3 CepeIMHy dKpaHa.
Boeiaenuts pa3inyHbIMU [IBETAMU TOUKH, JIEXKAIIHUE JIEBEE U ITPaBEEe ITOU JTMHUU.

3ananue 6.

1. HapucoBaTh 1 0:KUBUTH H300paskeHne «4acoBoi mudepoaar (OyAUIbHUK).

2. Ioctpourts rpaduk dyHkImK: y(x) = Ax’+Bx’+C, tae x = [-5,+5] ¢ marom = 1.
3unauenus 4, B, C BBoguTh. [IpuMeHsITh aBTOMaTHYECKOE MacIITaOupPOBaHHE.

3.B TekcroBoM (ailnie XpaHATCA KOOPAMHATHI 7 TOYEK Ha KOOPAUHATHOM
wiockocTu. Ilpountare paHHble u3 (¢aiina B MaccuBbl. llocTpouTes Ha sKpaHe
MHO>KECTBO TOYEK, & TAKIKE OTPE3KH, COSAUHSIOIINE TOUKU C HEHTPOM dKpaHa. Kaxapii
OTPE30K JINHUHU BBIJCIUTH IPYTUM LIBETOM.

3ananue 7.

1. HapucoBaTh U 0KUBUTH U300paKeHUE «TOMUK». IMUTHpPOBATh 3aKUraHUE CBETa
B OKHE, JIbIM U3 TPYyOBI.

2. [loctpouts rpaduku byHKUMA: y;(x) =x + sin(x), y,(x) =x + cos(x), rIe

x = [-n,+n] ¢c marom ©t / 8. [IpuMeHSATH aBTOMAaTHYECKOE MaCIITAOUPOBAHUE.

3.B TekcroBoM (paiiie XpaHATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
wiockoctu. Ilpountars manHble w3 (aina B MaccuBbl. llocTpouTh Ha dKpaHe
MHOECTBO TOYEK, a TAKKE OTPE3KHU, COEAUHSAIOIINE KAXKIYI0 TOUKY CO BCEMU JPYTHMH.
MHOX€ECTBO OTPE3KOB KAKIOM TOUKH BBIIEIUTH IPYTUM I[BETOM.

3amaHue 8.

1. HapucoBaTh 1 0KMBUTH U300paKEHUE TTOPOCEHKA.

2. Iloctpouts ynutky llackans, koTopas mapaMeTpUYECKH 3aJacTCs CIIELYHOLIUM
obpazom:

x = a-cos*(t) + b-cos(t),

¥ = a-cos(t)-sin(t) + b sin(1),

rae a>0, b>0, t = [0, 2x).

PaccmoTtpers ciyuaun, korna b > 2a, a <b <2a,a>b.

3.B TekcroBoMm (paiie XpaHSATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
IUIOCKOCTA. JTO KOOpPAMHATBHI LEHTPOB IIEPECEUECHMs] IUaroHajied KBaJpaTOB CO
CTOpPOHOM yKa3aHHOU JuuHbI. [Ipountars nannbie u3 ¢aina B maccusbl. [locTtpouts Ha
DKpaHE MHOYKECTBO KBaJpaTOB. BeIAEINTh IBETOM KBAAPATHI, IEPECEKAIOIIUECS APYT C

JIPYTOM.
3amanue 9.

, tme x = [0.2, w], mar = ® /12
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1. HapucoBaTh 1 0xUBUTH H300pakeHne «UeOypamkay.

2. I300pa3uth KapauoAay — KpPHUBYIO, 3aJaHHYIO IMapaMETPUYECKH CIICTYIOITUM
obpazom:

x =a-cos(t) (I + cos(t)),

y =asin(t)- (1 + cos(t)),

rae a > 0, t= [0, 2mx].

3.B TekcroBoM (ailie XpaHATCA KOOPAWHATHI 7 TOYEK Ha KOOPAUHATHOU
IJIOCKOCTH, T/I€ 7 — YETHOE YMCIIO. DTO KOOPAMHATHI KOHILIOB OTPE3KOB HA IUIOCKOCTH.
3ajaHa OKPYHOCTh YKa3aHHOTO pajuyca C LEHTPOM B cepeauHe 3KpaHa. lIpounrtarts
naHHbIe U3 (Qaitia B MaccuBbl. M300pa3uTh B3aMMHOE PACIOJIOKEHHUE Ha TUIOCKOCTHU
OTPE3KOB U OKPYXKHOCTH. BBIIETUTH LIBETOM OTPE3KH, MOJHOCTHIO JIEKAIIUE BHYTPH
OKPY>KHOCTH.

3ananue 10.

1. HapucoBats u oxuButh n3oo0pakenue «HJIO Ha done 3Be31H0TO HEOAY.

2. N300pa3uth SMUMUKIONY — KPHUBYIO, 33IaHHYIO MMapaMETPUYECKHU CIICTYIOITUM
obpazom:

x = (a+b)-cos(t) —a-cos ((a+b)t/a),

y = (a+b)-sin(t) — a-sin ((a+b)t/ a),

rnea >0 b> 0.

Paccmotpers nBa ciyyas:

1) Ecniu b/a — nenoe nonoxxurtenbHoe uncio, ¢ = [0, 2x].

2) Ecnu b/a = p/g, tie p u g — NOJIOKUTENbHBIC 11€JIbIE B3AaMMHO TPOCTHIC YHCIIA,
=[0, 2 g ).

3.B TekcroBoM (ailie XpaHATCA KOOPAWHATHI 7 TOYEK Ha KOOPAUHATHOM
wiockoctu. [Ipountate nanueie u3 (daiina B MaccuBbl. M300pa3uth Ha SKpaHe B3aUMHOE
PacCIOIOKEHUE TOYEK OTHOCUTENIBHO IMAaroHalu, MPOXOIAIlel Yepe3 cepelMHy dKpaHa.
Briienuth pa3inuHbIMU [IBETAMH TOYKH, JIEIKAIME BBIIIEC U HUKE TON JTUHUU.

3ananue 11.

1. HapuicoBaTh 1 0KUBUTH U300paKEHUE JETAIIEH MITUIIBIL.

2. NI300pa3uth acTpouy — KpUBYIO, 3aJaHHYIO MTapaMEeTPUUECKU YPaBHEHUSIMU:

x = b-cos’(1),

y = bsin’(1),

rae =0, 2x].

3.B TekcroBoM (ailie XpaHATCA KOOPJAWMHATHI 7 TOYEK Ha KOOPIUHATHOU
wiockoctu. Ilpountats manHble u3 (¢aiima B maccuBbl. [locTpouth Ha 3KpaHe
MHOXECTBO TOYEK, a TaKKE OTPE3KHU, COCAUHAIOIIME TOYKA C BEPXHUM JIEBBIM H
MpaBbIM HWKHHUM YyTrjaMu 3KkpaHa. Kaxk1y1o mapy oTpe3KoB BBIACIHUTH APYTUM LIBETOM.

3ananue 12.

1. HapucoBaTh 1 0)KUBHUTH H300paKEHUE «CTAKAH C JINMOHATIOM).

2. IToctpouts cTpodonay — KpuBYI0, KOTOpast 3ajaHa TapaMEeTPUUIECKH CIICTYFOIITIM
o0Opazom:
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xX=a-
2+ 1
y=a-t -
2 +1

rae t = (—oo, t0), a>0.

3. B TtexkctoBoM daiine XpaHATCA PaguyChl n OKPYXHOCTEM Ha KOOpPJIUHATHOM
wiockoctu. [IpounTaTs nannHble u3 (aiina B maccuB. M300pa3uTh Ha 3KpaHe B3aUMHOE
PaCIONIOKEHUE OKPYKHOCTEU, €CIU LIEHTP HAXOAUTCS B CEPEAMHE 3KpaHa. Briaenurtsb
[IBETOM KKy OKPY’KHOCTb.

3ananue 13.

1. HapucoBaTh 1 0:KUBUTH U300paKEHUE IIAPYCHUK B MOPE».

2. IlocTtpouts cnupajib BOKpPYr Hadaja KOOPAMHAT C 7 BUTKAMH W BHEIIHUM
paanycoM r, Ha4aJIbHOE HaIlpaBJ€HUE cnupaii oOpasyer ¢ ochkio Ox yrosn 1 rpanyc,
€CJIM [TapaMeTPUUECKOE MPEACTABICHUE CIIUPATIH:

X = r-cos(t),

y = rsin(t),

rner =t/2,I<=t<=2rmn.

3.B TekcroBoM (ailnie XpaHATCA KOOPAWMHATBI 7 TOYEK Ha KOOPAUHATHOU
wiockoctd. IlpountaTs nanHble u3 (¢aiinma B maccuBbl. [locTpouth Ha 3KpaHe
MHOECTBO OKPYKHOCTEW C IIEHTpaMU B YKa3aHHBIX TOUKaxX OMNPEAEIICHHOTO paauyca.
BriienuThe pa3HbIMH LBETAaMU OKPY’KHOCTH, LEHTPHl KOTOPBIX JIEKAT BBIIIE M HHKE
TOPU30HTANIH, IPOXOASAIIEH Yepe3 CepeMHY IKpaHa.

3ananue 14.

1. HapucoBaTp 1 0KUBUTH H300pa’keHUE «BPALLICHUE KOJIEC.

2. N3obpasuts llucconmy — KpuByI0, 3aIaHHYIO MTAPAMETPUIECCKH YPABHECHUSIMHU:

x_a-t2
1+1°

a-t3
2

1+t
rje t = (—oo, +o0), a>0.
3. B TexcroBoM (haitiie xpaHATCS KOOPJAUHATHI IIEHTPOB M PAIUYCHI 71 OKPYKHOCTEH
Ha KOOPJMHATHOU TIocKOCTHU. [IpounTaTh maHHbie U3 (aitia B MaccuBbl. M300pa3uth
Ha 2KpaHe B3aUMHOE PACMOJIOKCHUE OKPYXHOCTEW. BBIIETUTH LIBETOM OKPY>XHOCTH,
painyc KOTOPBIX paBEH HEKOTOPOMY YKa3aHHOMY YHCIY.

3ananue 15.

1. HapucoBaTp 1 0XKUBUTH H300paKEHNE MBILIH WM XOMSUKA.

2. U300pa3uth konxouny Hwukomena — KpuBYIO, 3aJaHHYIO IapaMETPUUYECKU
YPaBHEHUSIMU:

x =a + L-cos(t),

y =a tg) + L sin(),
r7ie mpaBasi BETBb MOJydeHa 1 t = (—m/2; +1m/2),
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jieBast BETBb MOdy4eHa s ¢ = (n/2; 37), npu a>0, L>0.
2

Paccmotpers cnyuan, korna L<a, L>a,L = a.

3. B TekcToBOM (haiinie XpaHATCA KOOPAUHATHI LEHTPOB M PAJANYChl N OKPYKHOCTEH
Ha KOOPJAMHATHOM IIIOCKOCTH. IIpounTaTh naHHbIe U3 ¢aiina B MaccuBbl. 1300pa3uth
Ha DKpaHE B3aMMHOE PACIOJIOKEHHUE OKPYKHOCTeW. IIokasaTe JIMHUIO, COEIUHSIONIYIO
LEHTPBI OKPYKHOCTENU. BBIIEINTH pa3HbIM IBETOM Ka) bl OTPE30K.

3amanue 16.

1. HapucoBaTh U 0KUBHUTH H300paKEHUE «BETPEHBIN JCHDY.

2. N306pa3uth oBasibl KacCMHM 10 MX ypaBHEHUIO B MOJIIPHBIX KOOPAWHATAX:

pz =¢? cos2¢)i\/c4 cos’ 2g0+(a4 —c4)

Paccmorpers cnyuan, korna g > 2 > 0,0<c<a< C\E;O <a<c.

3.B TekcroBoM (ailie XpaHATCS KOOPJAWHATHI 7 TOYEK Ha KOOPAUHATHOU
IJIOCKOCTH, T/I€ 7 — YETHOE YMCIIO. DTO KOOPAUHATHI KOHILIOB OTPE3KOB HA IUIOCKOCTH.
[IpounTtaTe nanubie U3 (aiina B mMaccuBbl. M300pa3uth B3aMMHOE PaCIOJIOKEHUE Ha
IIJIOCKOCTH OTPE3KOB. BBIAENUTH HBETOM T€ OTPE3KHU, KOTOPBIE MEPECEKAFOTCSI.

3ananue 17.

1. HapucoBaTh U OKUBUTH H300paXKEHUE IUIALTYIINE YETOBEUKI.

2. [ocTpouts rpaduk GyHkuu. y(x) = cos (x—1)+|x|, rne x = [-m, +n] ¢ marom /8.
[IpuMeHSITh, aBTOMATUYECKOE MaCIITAOUPOBAHHUE.

3.B TekcroBoMm (paiiie XpaHSATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
MJIOCKOCTH, T/I€ 7 YETHOE YMCJIO. DTO KOOPJAWHATHI KOHIIOB OTPE3KOB HA IUIOCKOCTH.
[IpountaTth naHHble W3 (aitia B MaccuBbl. M300pa3uTh B3aMMHOE PACIOOXKEHUE Ha
IUIOCKOCTA OTPE3KOB. BBIIETUTh LBETOM OTPE3KH, JIEXKAllUe IOTHOCThIO IIpaBee
BEPTHUKAJIH, MPOXOALIEH uepe3 cepeuHy dKpaHa.

3amanue 18.

1. HapucoBaTh U 0KUBUTH H300paXKEHUE «PACTYIIIEE JEPEBOY.

2. N3oOpazute Crnimporpad, 3y04aTslii IUCK paauyca b, paclojOKEHHbIA BHYTPHU
KOoJieca paauyca da, KOTOpPbIA BpalmlaeTCs W HAaXOAUTCS B 3ALECIUVIEHUUM C BHEIIHUM
KoJecoM. B Jucke uMeeTcs MeTKa Ha PacCTOSSHUM d OT LIEHTpa JIMCKa, UMeroIas nepo,
KOTOpPO€ M  BbIUEPUYMBACT Yy30p. YPaBHEHHE BbIUCPUMBAEMOM KPUBOU B
napaMeTpUYECcKUX KOOPJIMHATAX UMEET BU/I:

X = (a—b)-cos(t) + d-cos(p),

y = (a — b)-sin(t) — d-sin(p),

rae ¢ = Z;; u d<b<a.

VYron ¢t mensercs ot 0 10 27zn, TA€ n paBHO b, IOACIEHHOMY Ha HAMOOJBIINI 00U
JIEUTEIb YuceN b U a.

3.B TekctoBoM (paiie XpaHATCS KOOpAUHATHI 7 TOYEK HAa KOOPAMHATHOM
wiockoctu. [lpounTtaTh maHHble U3 (aiima B MaccuBbl. M300pa3uTe Ha dKpaHe
MHO>XECTBO OKpPYKHOCTE€ € LEHTpaMd B YyKa3aHHbIX TOYKaX W CIy4YallHbIMHU
3HAUYCHUSIMU PAJNYyCOB, BbIOpaHHbIX W3 auana3zoHa 1-200. Beigenuts pazindHbIMUA
LBETaMU OKPY>KHOCTH, PAINYChl KOTOPBIX OoJbIe i Menbie 100.
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3ananue 19.

1. HapucoBaTh 1 0:KHBUTH H300pa’KEHUE «JIEPEBO HA BETPY».

2. I300pa3uth yCeUeHHBIN KOHYC, €CJIM 3a/IaHbl KOOPIUHATHI IIEHTPOB OCHOBAHUH U
panuycel OCHOBaHMM. IMUTHUPOBaTh BpallleHHE BOKPYT LIEHTPAJIBHOU OCH.

3. B TekctoBOM (haiinie XpaHATCS KOOPAUHATHI LIEHTPOB M PAJANYCHI 1 OKPYKHOCTEH
Ha KOOPAMHATHOM IIocKOCTH. [IpounTaTh naHHbie u3 ¢aina B MaccuBbl. M300pa3uth
Ha SKpAaHE B3aMMHOE PACHOJIOKEHUE OKPYKHOCTEWU. BBIAENIUTH LIBETOM OKPY>KHOCTH,
LEHTPbl KOTOPBIX JIEXKAT BBILNIE AMATOHAIW, NPOXOASAIIEN 4Yepe3 CEpelrHY SKpaHa.
BbIenuTh pa3inyHbBIMA LIBETAMH OKPYKHOCTH, JIEKAIIUE BBIIIE U HUKE ITOU JINHUU.

3ananue 20.

1. HapucoBaTh U 0KUBHUTH H300paKeHUE — pEKIIaMy Ta3UPOBAHHON BOJIBI.

2. IlocTpouTh TPEYroJIbHYX0 MUpaMUAY [0 33JaHHBIM KOOpAMHATaM BEpPIIMH. J[Be
BUJIUMBIE TPAHU 3aKPaCUTh. IMUTHPOBATH BPAIIEHUE BOKPYT BBICOTBHI.

3.B TekcroBoM (paiiie XpaHATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
wiockocTh. [Ipountats nanHble U3 (aiina B MaccuBbl. M300pa3uth Ha 3KpaHe TOUKH.
BblienuTe IBETOM TOYKH, MIPUHAJIEKAIIUE BEPTUKAIBHON OJIOCE, NEIAIIEH dKpaH Ha
TPH YacCTH.

3amanue 21.

1. HapucoBaTh U 0)KHUBHUTH U300paKeHUE — PEKIIAMy JKEeBATEIIbHON PE3UHKH.

2. IlocTpouTh napajuieNenuIie]] o 3alaHHbIM KOOpANHATaM BEPIIUH. /[Be BUIMMBIE
I'paHy 3aKkpacuTh. IMUTHPOBATH BpalleHUE BOKPYT BBICOTHI.

3. 300pa3uTh n yCEUYEHHBIX KOHYCOB, €CJIIM KOOPAMHATHI LEHTPOB OCHOBAHUN U
paarycbl OCHOBaHUH 3aJlaHbl B TeKCTOBOM (aiine. [IpenBapurenbHO TaHHBIEC IPOYUTATH
u3 (aiiza B MaCCHUBHI.

3ananue 22.

1. HapucoBaTh 1 0:KHBUTH U300pakeHUE «Oerymme 00aaKa.

2. N300pa3uth yceueHHBI KOHYC, B OCHOBAHUAX KOTOPOTO 3JUTUIICHI C PAIUYCAMU 7'
U 1y, 1€ 11<r,<=060 . UMUTUPOBaTh BpAIlICHHE BOKPYT LIEHTPAJIBHON OCH.

3. [loctpouTes 7 NPAMOYTOJIBHUKOB Ha IUIOCKOCTH IO KOOpPAMHATaM BEpIIWH,
3aJJaHHbIM B TeKCTOoBOM (paiine. [lpeaBapuTenbHO AaHHBIE NPOYUTaTh U3 (aila B
MAaCCHBBI.

3amanue 23.

1. HapucoBaTh 1 0)KMBHUTH U300paKeHUE «KPYIICHUE CAMOJIETaY.

2. IloctpouTh B KOOpAMHATHOM TuIocKOCTH (x(0y) KyO, pedpo kotoporo n<=100,
3aKpacuTh JBE rpaHu Kyba. IMUTHpOBATh BpallleHne BOKPYT OJJHOTO U3 pedep.

3.B TekcroBoM (ailie XpaHATCS KOOPJAWHATHI 7 TOYEK Ha KOOPAUHATHOM
wiockoctu. Ilpountats manHble u3 ¢aiima B maccuBbl. [locTpouth Ha 3KpaHe
MHOYECTBO TOYEK, a TAK)KE OTPE3KHU, COCAUHAIOIINE TOUYKU C LIEHTPOM dKpaHa. Kaxyro
11apy OTPE3KOB BBIIEIUTH IPYTUM I[BETOM.

3ananue 24.

1. HapucoBaTp 1 0XKUBUTH H300paKEHUE IIO3PABICHUE C HOBBIM T'OJIOMY.

2. ITocTponuTh TIIOCKUM MPSMOYTOJBHUK [0 3aJaHHBIM KOOPAMHATaM BEPILIHH.
NMutrpoBaTh BpallleHHe BOKPYT JIFOOOH U3 CTOPOH.

3. B TekcTtoBoM (aiine XpaHATCA paguyCchl n OKPYXHOCTEH Ha KOOpPAMHATHOM
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wiockocTh. [Ipountars ganneie u3 Qaiina B Maccu. M300pa3uth Ha 3KpaHe B3aWMHOE
PACITOJIOKEHUE OKPY>KHOCTEM, €CIIU LIEHTP IEPBOU OKPYKHOCTH — B CEPEAUHE DKpaHa, a
MOCJIEAYIOIINE CMELIEHBI BIPABO € maroM, paBHbIM 10. Eciv OKpyHOCTH BBIXOJIUT 32
Kpal dKpaHa, NPOJOJDKATh UX PUCOBAHME CIIEBA DKpPaHA. BBIIEIUTH LBETOM KaKIyIO
OKPY>KHOCTb.

3amanue 25.

1. HapucoBaTh U 0KUBUTH H300paXKEHUE «IIO3/IPABICHUE C THEM & MapTay.

2. N300pa3uth paBHOCTOPOHHUU TPEYTOJIBHUK 3afaHHOrO paszMepa. MutupoBaTh
BpallEHHUE BOKPYT LIEHTpA.

3.B TekcroBoM (ailie XpaHATCS KOOPJAWHATHI 7 TOYEK Ha KOOPAUHATHOU
wiockoctu. Ilpountats manHble u3 ¢aiima B maccuBbl. [locTpouth Ha 3KpaHe
MHO>KECTBO OKPYKHOCTEW C LIECHTPAMHU B YKa3aHHBIX TOUKAX OMNPEIEIECHHOIO paanyca.
BoiienuThe pa3HbIMH LIBETaMU OKPY>KHOCTH, IIEHTPHI KOTOPBIX JIEKAT BBIIIE M HUXKE
[JIaBHOM JMAroHa v SKpaHa.

3ananue 26.

1. HapucoBaTp U 0KHUBUTH H300paXKEHUE «IIO3IPABIECHUE C THEM POXKICHUS.

2. Iloctpouts cunycouny y(x) =A-sin(x +¢) nana aAByx mnepuonoB. JlaTh
BO3MOXHOCTb MOJI30BATEIN0 BBECTH 3HaueHus 4, ¢. [lokazars, kak usmMeHsercs rpadux
GbyHKUMY TPU U3MEHEHHUH 1TapaMeTPOB.

3. B TekcroBoM (haiisie XpaHSTCS BBICOTHI U PAJMYyChl OCHOBAaHUM 7 IUJIMHAPOB.
[IpountaTe nanHble U3 ¢aina B MaccuBbl. M300pa3uTh Ha SKpaHe MWIMHIPHI B
MPOCTPAHCTBE, CUUTAs] KOOPJAUHATHI UX OCHOBAHUMN HA MIIOCKOCTH X()y OJMHAKOBBIMH.
Bergenuts HBETOM KaX bl AITUHIP.

3ananue 27.

1. HapucoBaTh U 0KUBHUTH H300paKeHUE — PEKIIaMy MbLJIa.

2. [loctpouts cunycouay y(x) = A-sin(x + ¢) ans nByx mnepuoaos. M300pa3uth
U3MEHEHHUE BOJIHBI CMelIeHreM Tpaduka (PyHKIIMH BIPaBO (BJIEBO) MPU U3MEHEHUH ¢ B
IIPOU3BOJIBHOM JTHANa30He.

3. B TekctoBOM (haiinie XpaHATCS KOOPAUHATHI LIEHTPOB U PAJANYChI 1 OKPYKHOCTEH
Ha KOOPJAMHATHOM MIOCKOCTH. [TpounTaTh naHHble u3 ¢aiina B MaccuBbl. M300pa3uth
Ha DKpaHE B3aWMHOE PACIOJIOKEHHUE OKPYKHOCTeW. I1okasaTe JIMHUIO, COETUHSIONIYIO
LEHTPbI OKPYKHOCTEW. BBIIEINTH pa3HbIM IBETOM KaXblil OTPE30K.

3amanue 28.

1. HapucoBaTh U 0KUBHUTH H300paXKEHUE KOTUMITUNUCKHUE KOJIBLIAY.

2. [loctpouts cunycouny y(x) =A-sin(x +¢) nias aByx mnepuonoB. M300pa3uth
WU3MEHEHHE BOJIHBI MPU yBEIMUYCHUEM (YMEHBIIICHHEM) aMIUTUTYAbl A B MPOU3BOJILHOM
nvara3oHe. BeIeuTh 1IBETOM KaXKIbIi HOBBIHN Tpaduk.

3.B TekcroBoM (ailie XpaHATCA KOOPJAWHATHI 7 TOYEK Ha KOOPJIUHATHOM
IUIOCKOCTH, a TaK)Ke€ KOOPAMHATHI U IIEHTP OKpYyKHOCTH. [IpounTtars mannbie u3 (aiina
B MaccuBbl. [10CTpOUTH Ha SKpaHE MHOXKECTBO TOYEK U OKPYKHOCTh. BhIACINTL IBETOM
TOYKH, ITONAJAIOIINE BHYTPb OKPYKHOCTH.

3amanue 29.

1. HapuicoBaTh 1 05KUBUTH U300PAKEHUE «PA3BEBAIOIIUICS POCCUICKHI (hary.

2. ITocTponTh TUIOCKUM NPSMOYTIOJBHUK [0 3aJaHHBIM KOOpAMHATaM BEPILIHH.
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MmuTtHpOBaTh BpaleHUEe OTHOCUTEIBHO OJHOU BEPIIUHBI.

3. B TekctoBOM (haiine XpaHATCSA pailyChl U KOOPAUHATHI LIEHTPOB 7 OKPYKHOCTEU
Ha KOOPJAMHATHOM MIOCKOCTH. [IpounTaTh naHHble U3 ¢aiina B MaccuBbl. M300pa3uth
Ha JKpaHE B3aMMHOE PACIHOJIOKEHHE OKPYKHOCTEW. BBIIEINTh LIBETOM T€ U3 HHX,
KOTOPBIE IEPECEKAIOTCHL.

3amanue 30.

1. HapucoBaTh U 0KHUBHUTH U300paxeHUe «pa30eraroiuecs mno Bojie Kpyrm».

2. N3o0pa3ute mecsi. [lo HaxkaTtuio kimaBuiu Enter moBepHYTb €ro BJIEBO WIU
BIIPABO, 10 HAXATHUIO MPo0Oesia KaYHYTh.

3.B TekcroBoM (ailie XpaHATCA KOOPJAWHATHI 7 TOYEK Ha KOOPAUHATHOU
10cKOCTU. Kakayro U3 HMX CUMTATh LIEHTPOM MEPECEUECHUS ITUArOHajIeH HEKOTOPOIo
KBaJpaTa, JUIMHA CTOPOHBI KOTOpPOro pasHa, Hampumep, 10. IIpounrtars naHHBIE U3
¢aitna B maccubl. IlocTpouTh Ha 3KpaHe MHOXXECTBO KBaJIpaToB C LEHTPaMU B
YKAa3aHHBIX TOYKaxX. DBplIennTs pa3sHeIMM 1IBETAMH KBaApAThl, JIEKAIIME BBIIIE
TOPU30HTAIIM, IPOXOSIIEN Yepe3 CEPeANHY dKpaHa.

3amanue 31.

1. HapucoBaTp U 0)KUBUTH N300paKE€HUE CMANITUKOB.

2. N300pa3uth conubimko. [lo Haxkatuio knaBum Enter u Esc yBenuuuBaTh
(YMeHbIIaTh) [UIMHY JIy4eil, MO HaXaTUI0 CTPEJOK TMEpeJBUHYTh Ha KaKoe-TO
paccTosiHie HampaBo (HaJIEBO).

3. B TtexkcTroBoMm daiiie XpaHATCS BBICOTHI M PAJUYyChl OCHOBAHMA 7 KOHYCOB.
[Ipountate nanHble U3 ¢aina B MaccuBbl. M300pa3uTh Ha dKpaHEe KOHYCHl B
IIPOCTPAHCTBE, CYUTAsi KOOPAMHATHI LIEHTPOB HUIKHETO OCHOBAHUS HA IUIOCKOCTH X0y
OJMHAKOBBIMU. BBIIEIUTH IBETOM KaXXIbIi KOHYC.

3ananue 32.

1. HapucoBaTh 1 0:KUBUTH H300paKEHUE «IIO3PABICHUE C THEM 23 (eBpais».

2. M3obpasure HJIO Ha ¢one 3Be3gHOro Heba. [lo HakaTwio KIIaBHIII CTPETIOK
YIPABJIATH IEPEMELIEHUEM O0BEKTA 110 IKPaAHY.

3. B TekctoBOM (haiisie XpaHATCS KOOPAUHATHI LIEHTPOB U PAJANYChI 1 OKPYKHOCTEH
Ha KOOPJAMHATHOM MIOCKOCTH. [TpounTaTh naHHble u3 ¢aiina B MaccuBbl. M300pa3uth
Ha DKpaHE B3aMMHOE PaCIOJIOKEHHE OKpY)KHOcTel. [IokazaTe OTpe3ku, COeIUHSIOMNE
LEHTPBI OKPYKHOCTEN C LICHTPOM 3KpaHa. BIAEIUTh pa3HbIM LIBETOM KaXK/IbIii OTPE30K.

3amanue 33.

1. HapucoBaTp 1 0:KUBUTH U300pakeHUE HOYHOTO HeOa Ha TEMY BEUYEpOB Ha XyTope
o3 JInKkaHbKH.

2. 306pa3uts cHeronai. [lo HaykaTUIO KJIaBUII CTPEJIOK BBEPX WM BHU3 YIPABIATH
WHTEHCUBHOCTBIO CHEXKHOTI'O IIOTOKA.

3.B TekcroBoM (aitie XpaHATCS KOOPJAWHATHI N TOYEK Ha KOOPAUHATHOM
wiockocT. Jlana mpsimas ypaBHeHueM y=A-x+B. IlpounTtaTh AaHHBIE U3 (Qailna B
MaccuBbl. llocTpouTh Ha »3KpaHe MNpsAMYI0 JIMHUIO B HEKOTOPOM Macmrade, u
M300pa3uTh PACIONOKEHHE MHOXKECTBA TOYEK OTHOCHTEIBHO TpsiMOi. Bwimenuth
Pa3HBIM IIBETOM TOYKH, JIEKAIIUE IO PA3HBIE CTOPOHBI MTPSMOM.

3amanue 34.
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1. HapucoBaTh u 03)kuBHUTH H300paxkeHue deriepBepka B HOYHOM Heoe.

2. ITocTponTh IUIOCKMM NPSIMOYTOJIBHUK IO 3aJaHHBIM KoopAauHaTaM BepumuH. [lo
HAXaTHUIO CTPEJIOK BIPAaBO, BJIEBO HMUTHPOBATH BPAIICHUE OTHOCHUTENIBHO MPSAMOU
JIMHUH, TPOXOIAILIEH Yepe3 LEHTP NPAMOYTOJIbHUKA.

3. B TekcroBoM (aiine XpaHATCS BBICOTHI W PAJWYChl OCHOBAHUN 7 MPAMBIX
KpYroBbIX KOHYCOB. [IpounTtarh nanneie u3 ¢aiiia B MmaccuBbl. Haiitu cpennuii oobem
KoHycoB. M300pa3uTh Ha 3KpaHe KOHYCHI B MIpocTpaHCTBE. Te U3 HUX, 00beM KOTOPBIX
OosbIIe cpenHero, U300pa3uTh B JIEBOM YacTH 3KpaHa, T€, 0OBEM KOTOPBIX MEHBIIE
CpPEAHETO, B PABOM YaCcTH. BhIAEINTH IIBETOM.

3ananue 35.

1. HapucoBaTh U 0’)KUBUTH H300pakeHue COOAYKU UITH KOIICUKH.

2. M306pa3uth 3Mmero. [lo HakaTUIO KJIAaBHUII CTPEJIOK YNPaBIATh MEpEeMElCHUEM
00BEKTa 10 IKPaHY.

3.B TekcroBoM (paiiie XpaHATCS KOOpAMHATHI 7 TOYEK HAa KOOPAMHATHOM
wiockoctu. Ilpountare manHble w3 (aiina B MaccuBbl. llocTpouTh Ha dKpaHe
MHOXECTBO TOYEK, NPU ITOM BBIIEIUTH LIBETOM T€ W3 HUX, KOOPIWHATHI KOTOPBIX
YIIOBIICTBOPSIIOT HEPAaBEHCTBY || + 2|x| <=x"+ 1.

Tema 14. IloaycTaTnyeckue CTPYKTYPbI JaHHBIX

Bo Bcex 3amadax 3TOro paszeia MpeArnoaaracTcs pealns3anys CTpyKTyp JaHHBIX Ha
OCHOBE MaccuBa. HeoOX0IMMO MOJB30BATHCS TOJIBKO TEMH OIEpalusiMU, KOTOPbIE
onpeeneHbl sl HCIOJIb30BYEMBIX CTPYKTYP JaHHBIX.

Crexk

CTexoM Ha3bIBACTCS YMOPSAIOYCHHBINM HAOOp 2JIEMEHTOB, B KOTOPOM pa3MeIlCHUE
HOBBIX 3JIEMEHTOB M YJAQJIECHUE CYIIECTBYIOUIMX MPOU3BOJIUTCS TOJIBKO C OAHOTO €T0
KOHIIA, HA3bIBAEMOI0 BEpUIMHON cTeka. [Ipu mpeacTaBieHWHM CTEKa B CTATUYECKOU
MaMSTH JUIsl HETO BBIAEISIETCS MaMsTh, KaK JJIs BEKTOopa. B meckpunrope 3Toro BeKTopa
KpOMe OOBIUHBIX JUIsl BEKTOpa MapaMeTpOB JOJDKEH HaXOJIUThCS TaKKe yKazaTelb
CTEKa — aJpec BEPIIMHBI CTEKa. YKa3zaTelb CTEKa MOXET YKa3bIBaTh JTIMOO Ha MEPBbIN
CBOOOJIHBIN 3JIEMEHT CTeKa, JIMOO Ha TMOCJIEIHUN 3almUCaHHBIM B cTeK 3JeMeHT. [lpu
paboTe €O CTeKaMH paspemniaeTcss TMOJIb30BaThCS  CICAYIOIIMMU  OMNEpaIusMu:
BTAIKMBAHHUE DJIEMEHTAa B CTEK, BBITAIKMBAHUE JJIEMEHTAa M3 CTEKa, OIpEleIICHUE
IyCTOTHI U MEPETOIHEHUS CTEKA.

Ctek MomKeH OBITh ONKCaH CISAYIOMNUM 00pa3oM:
struct STACK

{
int data [ST SIZE];

int top;
s

OneMeHThl cTeKa XxpaHarcs B maccuBe pasmepoMm ST SIZE. Ilepemennas top
SBJIAETCS YKa3aTeJIeM Ha BEPIIHUHY CTEKa.

Bapuantsl 3axanuii
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3anmanue 1. Pazpaboraiite ciemyromue QyHKINN 1711 00CTy)KHUBaHUS CTEKA:

o Jno0OaBlicHHE DJIEMEHTA B CTEK;

e II€YATh CTEKA;

e CO3JaHUE CTEKa;

o u3BieueHue (yajJeHue) dJEMEHTa U3 CTeKa.

3ananue 2. Pazpaboraiite kKoMIieke PyHKIUH A1 00CTy>KMBaHUS CTEKA:

e CO3J]aHUE CTEKa;

o n00aBJieHHE AJIEMEHTA B CTEK;

e TICYATh CTEKA;

o  YHOPSAOYMBAHUE JIEMEHTOB B CTEKE I10 MOJIIO TaHHBIX.

3ananue 3. BeIMoMHUTE CUHTAKCUYECKHM pa30op apu(MeTHYecKoro BbIPAKEHUSI.
Breipakenne comepxut OuHapHble omepanuu '+ u '-'. B kadecTBe omepaHmoB IS
IPOCTOTHI KcHob3ytoTcss mudpel or 0 10 9. BripaxkeHue 3akaHYMBAaeTCS 3HAKOM '='.
Hampumep, 9—4+6=. Ucnons3yiiTe aBa CTEKa: CTEK OMNEPALMid, AJIEMEHTBI KOTOPOIO
UMEIOT THI char, ¥ CTeK ONEepaH/IOB, COACPKAIINN HIIEMEHTHI LIEJI0r0 TUIIA.

3ananue 4. Beiuncnute apudMeTnyeckoe BbIpaKeHHE. BblpaxkeHne CoIepKUT
OunapHble onepauuu '+' u '-'. B kauecTBe omnepaHIoB AJI MPOCTOTHI MUCHOJIb3YIOTCS
uu@psl ot 0 10 9. BeipaxkeHue sBISAETCA CHHTAKCUYECKU MTPABUIILHBIM M 3aKaHYUBAECTCS
3HakoMm '='. Hampumep, 5+3-9=.Jcnonp3yiTe ABa CTEKAa: CTEK OINEpalyid, 3JIE€MEHTHI
KOTOPOT0 UMEIOT TUIl char, U CTeK OrnepaH0B, COACPKALTUN IIEMEHTHI 1[EJI0r0 THUIIA.

3ananue 5. Hanummre nporpammy, 3amoJIHAIONIYIO CTEK YHMCIIaMU, BBEJICHHBIMU C
KJIABUATYPBI U 3aTEM MEHSIOIIYI0 MECTAMH BEPXHIOK U HUYKHIOKO ITOJIOBUHBI CTEKA (T.€.
u3 creka 1 — 2 — 3 — 4 nomxeH nmoayuuThes ctek 4 — 5 — 6 — 1 — 2 — 3). Ilpu sTom
MO>KHO TIOJIb30BATHCS TOJIBKO (PYHKITUSMU JOOABIICHUS U BHITAJIKUBAHUS DJIEMEHTOB.

3ananue 6. OnpenenuTe MPaBWIBHOCTh PACCTAHOBKU CKOOOK B apu(pMETHYECKOM
BBIPAKEHUH, MCHOJB3Yyd CTEKH. BO3MOXHO HCHOJIB30BAHME CKOOOK TpEX THUIIOB:
KpyTJible CKoOKH ( ), KBapaTHbIE CKOOKH | | U (purypHbie CKOOKH { }.

3ananue 7. Mcnonp3ys CTEK, pElIUTh CIEAYIOLIYIO 3a/lauy: HaledyaTraTtb COAePKUMOe
TEKCTOBOTO (paiisia, BEIMUCHIBAsE CUMBOJIBI KAKJI0M €ro CTPOKH B OOPaTHOM MOPSIJIKE.

3ananue 8. /lana ctpoka Buga s*w (S, W — CTPOKH M3 CUMBOJIOB, HE COJIEp KaIllUX
cuMBoJIa *). UTeHue pa3pereHo no oJHoMy cuMBOIy. [IpoBepuTh, SIBASETCS JIM CTpPOKa
w oOpatHo#t cTtpoke s. Hampumep, nis caydas s = ABCDEF, w = FEDCBA otBet
MOJIOKUTEIbHBIN.

3ananue 9. BeiuncnuTe 3Ha4Y€HHE BBIPAKEHHUS, TNPEJICTABIEHHOTO B 0OpaTHOM
MOJIbCKOM 3amucH (B moctgukcHo Gopme). Bripaxenue coctout uz uudp ot 1 10 9 u
3HAKOB ONEpaIUU.

OObIuHas 3aMKCh: OOpatHas 1MoibCcKas 3anuch:
(b+c)*d bc+d*
at+t(b+c)*d abc+d*+

Vxazanue. IlpocMarpuBas CTpPOKY, aHaIM3UPYEM OUYEPENHON CHUMBOJI: €CIH 3TO
udpa, TO 3alMChIBAEM €€ B CTEK; €CJIHM 3TO 3HAK ONEpalldd, TO YATAEM JIBA HJIEMEHTA,
BBINIOJIHAEM MATEMAaTHUYECKYIO OIEpalyio, ONpPEeIsieMyl0 3THUM 3HAKOM, U 3aHOCUM
pE3yJIbTaT B CTEK.

3ananue 10. PazpaGotaiite  mporpammy  IpeoOpa3oBaHUsl  BBIPAXKEHUS U3
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UH(PUKCHOTO B Mpe(hUKCHOE MPECTaBICHHUE.

3amanue 12. Pa3pabotaiiTe mporpammy BBIYHCICHUS BbIpaXEHHs B MNpe(UKCHON
dbopwme.

3ananue 12. Pa3zpabotaiite mporpammy mnpeoOpa3zoBaHus MNOCTPUKCHON (opmbl B
uHpukcHyto. [lpu 3TOM pe3ynbTHpyromee BhIPAXKEHHE TOKHO OBITH 3alHMCaHO C
HeoOxoauMbIMu ckoOkamu. Hampumep, AB + C * mommkHO OBITH NMpeoOpa3oBaHO B
(A+B)*C

Ouepens

Ouepeabio Ha3bIBACTCS YIOPSIAOUYEHHBIN HAOOP 3JIEMEHTOB, KOTOPHIE MOTYT YIAJISThCS
C OJIHOTO €€ KOHIIa (Ha3bIBa€MOr0 HA4yaJoOM OuYepe/ir) U MOMEeUaThCsl B APYTrod KOHell
»TOro Habopa (Ha3pIBAEMOT0 KOHIIOM OYEPE/IN ).

Ouepenb MbI OyJIeM OMKUCHIBATH TaK:
struct QUEUE

{
int data [QUE_SIZE];
int head;
int tail;

K

Kak wu panee, Mbl mnpeamosaraeéMm, 4TrO JA@HHBIE XPAHATCS B MAacCHBE, pa3Mep
koToporo paBeH 3HaueHuto nepemenHot QUE SIZE. Touno takke nmepemennas head
yKa3bIBa€T HA TOJIOBY OUEpe/M, a MepeMeHHas tail — Ha mepByrO0 CBOOOJHYIO SYEHKY B
€€ XBOCTeE.

Kaxk MbI yxe 3HaeM, HaJ] OYepeIbio BBIMOJIHAIOTCS CIIEIYIOIINE OlEepaluu:

e  CO31aTh OYEPE/b;

o 7100aBUTH DJIEMEHT B OUEPENb;

e U3BATH DJIEMEHT U3 O4epey;

e ouepenb mycrta (ga/Her);

e ouepenb nosHas (Ha/HeT);

o ONpEIEICHUE TEKYIIEH JIMHBI OUEPEIH.

BapuanTtsl 3a1anuii

3amanue 13. Hamumure mporpammy, o0paOaThIBAIONIYI0 OYEpEllb IMaCCAKUPOB,
KEJAIOMUX KYyNUTh aBUAOWJIET. OJEMEHThl O4Yepeld COJAEpKAT  CIEAYIOIIYIO
uHpopManuio: haMuIHs Maccaxupa, MyHKT NpUObITUS, faTa BbuieTa. MHpopmarms 06
UMEIOIMXCS OMIeTax XpaHUTCs B CIIMCKE, JIEMEHTHI KOTOPOTO COepkKaT HOMEpP pelica,
NYHKT NPUOBITHS, AATy, YMCIO HenpoJaHHbIX OwieroB. [laccaxkup, obOecrnieueHHbIN
OusIeToM, ynansieTcss U3 ovepeau, ocTalibHble ocTatorca Tam. Coaep:KuMoe crucKa Io
Mepe o0ecriedeHus NacCaXKUpoB OuIeTaMu KOPPEKTHPYETCS.

3ananue 14. Hanmumure nporpammy, (OpMHUPYIOLIYIO O4Y€penb LENbIX YHCel U
3aTeM YAAQISIOLIYI0 M3 HEE BCE 4YMCIa, MEHbBIIME 3aJaHHOTO 4ucia (UCIOJIb30BaTh
MO’KHO TOJIBKO (DYHKLIMHU AOOABIEHUS U U3BATUS JIEMEHTOB).

3ananue 15. Hamumure nporpamMmy, ONpeAemnsiollyo, SBISETCS JM BBEJICHHAs
CTPOKa CHMBOJIOB NAJIMHAPOMOM (TO €CTh YUTAETCS JIM OHA OJUHAKOBO CJIEBA HAIPABO
U cIpaBa HaJieBO). Mcnosib3yiiTe 1S peleHus OAHY U3 pACCMOTPEHHBIX CTPYKTYD.
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3amanue 16. 3a oguH mpocMOTp (Daiiyia, dIEMEHTaMU KOTOPOTO SIBIISTFOTCS TICJTBIE
yucia, U 0e3 WCIONIb30BaHUS JOMOTHUTEIBHBIX (PAilIoB TiepenucaTh €ro dJIEMEHTHI B
npyro Qaitn Tak, 4ToOBl TEpBOHAYAIBLHO OBUIM 3alMCaHbl BCE 4YHUCIa, MEHBIIHE
3aJIaHHOTO, a 3aT€M BCE YHuCia U3 OTpe3ka [a, b] u Bce ocTanbHble. B3auMHBIN MOPsI0K
Yyuces B KaXJI0M U3 TPYII JTOJDKEH ObITh COXPaHEH.

Vkazanus. B pemieHun 3agauyd 4uciia MOCIEIOBATEIBHO CUMTHIBAIOTCS M3 (haiina.
Ecnu ouepenHoe 4uciao MeHbIIE a, TO OHO 3amuchiBaeTcss B (Gaii, €cid OHO
NPUHAAJICKUT OTPE3Ky [a, b], TO 3aHOCUTCA B MEpPBYIO ouepeib, MHAYE — BO BTOPYIO.
[locne 3aBepilieHHs] YTE€HUS B BBIXOJHOW (haiiyl 3aMMCHIBAIOTCS 4YMCIA U3 MEPBOM U
BTOpPOU OYEPEIEH.

3ananue 17. Comepxumoe TeKcToBoro (Qaitna f, pas3geneHHOro Ha CTPOKH,
nepenucarb B TEKCTOBBIM (ailyl g, mepeHocss mpu 3TOM B KOHEI[ KaXJIO0W CTPOKH BCE
BXOJSIIUE B HETO IU(DPHI, C COXPAHEHUEM B3aUMHOI'0 UCXOHOTO MOPSAKA.

Hex
ek, — 310 ocoOblii Bua ouepeau. llocienoBaTenbHas CTPYKTypa JAaHHBIX, B
KOTOPOM KakK BKJIIOUEHHE, TaK U HMCKIIOYEHUE 3JIEMEHTOB MOXET OCYIIECTBISATHCS C
T000ro M3 ABYX KOHLOB. Jlornueckas m ¢usznueckas CTPYKTYpbl J€Ka aHaJIOTHYHbI
jJoruueckoil u ¢usumyeckoil cTpykType KoubieBod FIFO ouepenu. Opnnako
IPUMEHUTENBHO K JIEKY, LEJIeCO00pa3HO rOBOPUTHh HE O Havajle M KOHLE OoYepeau, a O
JIEBOM U IIPABOM KOHIIE JEKA.

struct DEQ

{
int data[DEQ_SIZE];
int left;
int right;

3

DneMeHThl Aeka XpaHsaTcs B maccuBe pasmepom DEQ SIZE, nex comeput aBa
ykazarens: left — Ha eBbIN KOHeIl Jieka U right — Ha MpaBbIi KOHEII.

Han nexom BBIMOTHSIOTCS CIICAYIOIINE ONEePaIUu:

e OYHCTKA JICKa;

e  BKJIIOYEHME DJIEMEHTA CIIPaBa;

o  BKJIIOYECHHE DJIEMEHTA CJIEBA;

e  HCKJIIOYEHHE DJIEMEHTA CIPaBa;

e HCKIIIOUEHHUE AJIEMEHTA CJIEBA;

e OIpeleeHue pa3mMepa JieKa.

BapuanTtsl 3axanuii

3aganue 17. BeiBecT B MOpsiAKE BO3pacTaHUs IMEPBBIE N HATYPAIbHBIX YHCEIN, B
Pa3I0KEHUH KOTOPBIX HA IPOCTHIE MHOYKUTEJIM BXOSAT TOJIBKO uncia 2, 3 u 5.

Vkazanue. Bomstca tpu neka Decl, Dec2, Dec, B KOTOpBIX XpaHSTCS 4HCIIA,
KpaTHbIE 2, 3, 5, ¥ BBIBOJI KOTOPBIX €IIE HE BBIMOJHEH. V3 1€KOB CUNTHIBAIOTCSI IEPBHIC
AJIEMEHTHl. MUHUMaIbHBIA 37eMEHT (t) BBIBOAMTCS B Pe3yJIbTUPYIOIIMMA (ailn, He
MHUHHUMAJIbHBIE BO3BPAIIAIOTCA B COOTBETCTBYIOIIME AEKH, U C JIPYroro KOHIA JEKOB
nobaBistoTcs  uucna  2*t, 3*t, 5*t. Jlornka W3MEHEHHS COJICPKHUMOIO JEKOB
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IPOUJUTFOCTPUPOBAaHA JAHHBIMU M3 Ta0JIULIbL:

BriBoj ni1emeHTa Decl Dec2 Dec3
1 2 3 5
2 4 3,6 5,10
3 4,6 6,9 5,10, 15
5 6,8, 10 6,9,12,15 10, 15, 20, 25
6 8,10, 12 9,12,15,18 10, 15, 20, 25, 30
8 10, 12, 16 9,12, 15,18, 24 10, 15, 20, 25, 40

3ananue 18. Pa3paboTaiiTe nporpaMMy, BBINOJHSIONUIYIO CPAaBHEHUE ABYX JUIMHHBIX
YHCElL.

3ananue 19. PazpaboTtaiiTe mporpaMmy, BBITOJHSAIONIYI0 YMHOXEHUE ABYX JUTMHHBIX
quCce.

3amanue 20. Pazpaboraiite nporpammy Beruuciaenus 100!

Tema 15. lunaMuveckre CTPYKTYPbI JaAHHBIX

CBA3aHHBIN CIIUCOK

CBsi3aHHBIH CIHMCOK — 3TO CTPYKTypa JAHHBIX, B MPOU3BOJILHO BHIOPAaHHOE MECTO
KOTOPOM JaHHbIE MOTYT KaK BKJIIOYAThCS, TaK U M3bIMaThCs. [[1s1 oOecrieueHusi Takou
rHOKOCTH, B KX/IbIN 3JIEMEHT J0OABIIIETCS yKa3aTelb Ha CIEIYIOIINI 3JIEMEHT CITUCKA.

CTpyKTypy CIIUCKAa MOXHO 33/1aTh TaK:
struct LINK
{

int data;
struct LINK *next;
s

B sTOM omucanuu 3HaYeHUs AIEMEHTOB CIHUCKa XpaHsATcs B moJie data, a momie next
SBJISIETCS YKA3aTEJIEM Ha CIIEYIOIINMA 3JIEMEHT CIIUCKA.

MOXHO cO31aTh UUKINYECKUN CIIMCOK, KOTOPbIM HE UMEET IIEPBOr0 U MOCIEIHETO
AJIEMEHTOB.

DneMEeHTHI IBYHAIIPABICHHOTO CBS3aHHOTO CIMCKA CONEp)KaT TpH MoJist: mose data,
comepxkaimiee WH(MOpPMAIMIO, XPaHUMYIO B OJJIEMEHTE, W JIEBO€ W TPaBOC TIOJIA,
COJICpIKaIlle yKa3aTeld Ha COCEAHUE AJIEMEHTHI. Takol CIHUCOK MOXKHO peain30BaTh
CIeAYyIOIUM 00pa3oMm:
struct LINK
{

nt data;

struct LINK *right;

struct LINK *left;
s

3nech right u left — mpaBelii W JIeBBIM yKa3aTeldd Ha COCEAHHE DJIEMEHTHI
COOTBETCTBEHHO.

B mavano kaxmoro cmmcka MOXKHO IMOMECTUTh (DUKTUBHBIA Yy3€J, Ha3bIBa€MbIH
BeIylIIuM (3arojoBKoM) crucka. [lone snemMeHTa 3ariaBHOrO y3Jia UTHOPUPYETCS, HO
CCBUIKA y3J1a COXPAHSETCS B KAYECTBE yKa3aTels y3Ja, COAECPIKALIErO MEePBbIA 3JIEMEHT
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CITHCKa.
BapuanTtsl 3a1anuii

3ananue 1. Pa3zpaboraiite KOMILJIEKC GyHKIHMA VIS 00CITyKUBaHUS
OJTHOHAMPABJICHHOTO CIHCKA, COJAEP)KAIEro 3JeMeHThl C kimouamu. [lome kimoua
3aIlOJIHSACTCS YHUKAJIbHBIME 3HaueHusMu. [IpaBuno ¢opmupoBaHus KiIroda BbIOEpUTE
CaMOCTOSITENIbHO. DTO MOXET OBITb HOMEp DJIEMEHTa B CIUCKE WJIM HOMEp dJIeMEHTa
IIPU €0 CO3/IaHUH.

Heo6xonumo pazpabotats cieayronme QyHKIUN:

e CO3J]aHUE CIHUCKA;

o 7100aBJIEHUE 3JIEMEHTA MOCJIE AIEMEHTA C 33JaHHBIM KITI0UOM;

¢ BBIBOJ] COJEPKUMOTO TOJIS KJIF0Ya U MOJIsT TaHHBIX.

3ananue 2. Pazpaboraiite (QyHKIuu Juisi  OOCTY>KMBAaHHUS — OJHOHAIPABICHHOTO
CIIHCKA, COAEPKAIET0 ATEMEHThI 0e3 KITIoueil:

e CO3/IaHUE CIHCKa;

o 100aBIIEHUE 3JIEMEHTA MOCJIE IEMEHTa C 33JaHHBIM HOMEPOM;

e BBIBOJI COAEPKMMOTO IOJIEN JaHHBIX.

3amanue 3. Pazpabotaiite QyHKUMM Uil OOCITY>KUBaHUS OJHOHAMNPABICHHOTO
CIIMCKA, COAEPKAIIETO AIEMEHTHI 0e3 KITIouei:

e CO3/IaHUE CIHCKa;

e BBIBOJ COJEPKUMOTO IMOJIEH TaHHBIX;

e yJaJieHUE HJIEMEHTA C 3a/IaHHBIM 3HAUYCHHUEM.

3ananue 4. Pazpaboraiite (QyHKIuu Juisi  OOCTY>KMBAaHHUS  OJHOHAIPABIECHHOTO
CIIMCKA, COJEepIKAILEro ANEMEHThI 0e3 KITtoueil:

e CO3/laHUE CIHCKA;

e BBIBOJ] COJECPKUMOTO TOJIEH JaHHbIX;

e 3aIUCh CHHCKA B (aili;

e yIaJCHUE CIUCKA.

3ananue 5. PazpaboTaiite pyHKIMU 1151 OOCITYKHBaHU ABYHAIIPABICHHOTO CITHCKA,
COJlepKallero JJIeMEHThl ¢ KmouaMu. [lone kio4ya 3amonHsSeTcs YHUKATIbHBIMH
3HaueHusMHU. [IpaBuno popmupoBanus kiaro4ya BHIOEPUTE CAMOCTOSTENBHO. ITO MOMKET
OBITH HOMEP AJIEMEHTa B CITUCKE WJIM HOMEP AJIEMEHTA MPH €r0 CO3/IaHuH.

Heo6xonumo pazpadotats cineayronme QyHKIUN:

e CO3J]aHUE CIHUCKA;

o n00aBJieHHE AJIEMEHTA IOCJE 3JIEMEHTA C 33JJaHHBIM KJIIOYOM;

e BBIBOJ] 3HAUECHMS yKa3aTessl Ha MPeIbIIy Ui 3JIEMEHT.

3ananue 6. Pazpaboraiite pyHKIMU U1si 0OCTY>KUBAHUS JBYHAIIPABICHHOTO CIIHCKA,
COJIepKallero 3JIeMEHThl ¢ KimodaMu. [lone kiroya 3amonHseTcs YHUKaJIbHBIMU
3HaueHusIMU. [IpaBuio ¢popmMupoBaHus Kiro4a BEIOEPUTE CAMOCTOSATENBHO. DTO MOXKET
OBITH HOMEP AJIEMEHTAa B CIIUCKE WJIM HOMEP 3JIEMEHTA MPHU €r0 CO3/1aHuu.

Heobxonumo pazpabotats cineayromme GyHKINUN:

e CO3/IaHUE CIHCKa;

e  BBIBOJ] 3HAUCHHUSA yKazaTess Ha MPEAbLIYIIHA SJIEMEHT;

e yJAJICHHE DJIEMEHTA C 33/IaHHBIM 3HAUYCHUEM.

3ananue 7. Pazpabotaiite GyHKIUU U151 00CTyKUBAHUS KOJBILIEBOTO CITUCKA!
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e CO3JIaHHUE IMYCTOTO CIIHCKA,

o 100aBlIeHUE 3JIEMEHTA B HAYAJIO CIHCKA;

e  BBIBOJ] COJCPKUMOTO TIOJISI JTAaHHBIX;

e yJAJICHHE DJIEMEHTA C 33/IaHHBIM HOMEPOM.

3ananue 8. Pazpabotaiite GpyHKIUU 17151 00CITYKUBAHUS KOJBLIEBOTO CITHUCKA!

e CO3J]aHUE MYCTOIO CIHCKA;

o no0aBJieHHE AJIEeMEHTa B HA4aJl0 CIHUCKA;

e BBIBOJ| COJEPKUMOTO IO TaHHbBIX;

e  3amKCh CIHCKA B (pail.

3ananue 9. Pazpaboraiite GyHKIMM 17151 00CTY>KUBaHUS KOJIBIIEBOTO CITUCKA:

e  CO3JIaHHUE IYCTOTrO CIIHCKA;

o 7100aBJIEHUE 3JIEMEHTA B KOHEII CITUCKA;

e BBIBOJ HOMEPOB AJIEMEHTOB;

e YyJAJICHHE DJIEMEHTA U3 KOHIIA CITUCKA.

3amanue 10. Pa3zpabotaiite pyHKIIMN 115t OOCTY>KUBAHUSI KOJIBIIEBOTO CTIHICKA

e CO3/IaHUE CIHCKa;

o 100aBIICHUE DJIEMEHTA B KOHEII CITUCKA;

e  BBIBOJ MOJISI TaHHBIX CIUCKA;

e  3amKCh CIHCKA B (pail.

3ananue 11. Pazpabotaiite GyHKIMU JUTsl OOCTYKUBAHUSI KOJIBIIEBOTO CIHCKA!

e CO3J]aHUE CIHUCKA;

o 7100aBJIEHUE 3JIEMEHTA MOCIIE IEMEHTa C 33JaHHBIM HOMEPOM;

e BBIBOJ] COJEPKUMOTO TOJISI TAHHBIX.

3ananue 12. Pazpabotaiite hyHKIMUU st OOCTYKUBAHUSI KOJIBIIEBOTO CIIHCKA!

e CO3JIaHHUE IYCTOrO CIIHCKA;

o 7100aBJICHUE DJIEMEHTOB B CIIHCOK;

e BBIBOJ COJAEPKUMOTO IO TAHHBIX;

e  YIOPSIOYEHHUE DJIEMEHTOB B CIIHUCKE I10 MO0 JaHHBIX.

3amanue 13. Pazpaboraiite ¢GyHKIUU 11 0OCIIy>KHMBaHUSI KOJIBIIEBOT'O CIIHCKA,
COJIEpKallero JJIEMEHThl ¢ KimodaMu. [lone kimo4ya 3amonHsSeTcs YHHUKAIbHBIMH
3HaueHusMH. [IpaBuno popmupoBanus kiaro4ya BHIOEPUTE CAMOCTOSTENBHO. ITO MOMKET
OBITH HOMED BJIEMEHTA B CIIUCKE UM HOMED AJIEMEHTA MPHU €ro CO3/IaHHUU.

Heo6xoaumo pazpabotats cieayrone QyHKIUN:

e CO3J]aHUE MYCTOIO CIHCKA;

o 7100aBJIEHUE 3JIEMEHTA MOCJIE AIEMEHTA C 3aJaHHBIM KITI0UOM;

e BBIBOJ COJEP>KUMOTO TOJISI KIF0Ya U MOJIS JaHHBIX.

3ananue 14. Pazpaboraiite xomIuiekc (YHKIMA 711 OOCTY>KUBAHHUS KOJIBIIEBOTO
CIIUCKA, COJIEPIKAIIETo dJIEMEHTHI ¢ Kitouamu. [lone kiroya 3amoaHseTcs yHUKaIbHBIMU
3HaueHussMH. [IpaBuno popmupoBaHus Kir04a BBIOEPUTE CAMOCTOSTENBHO. DTO MOKET
OBITH HOMEP AJIEMEHTAa B CIIUCKE WJIM HOMEP 3JIEMEHTA MPHU €ro CO3/1aHuu.

Heob6xonumo pazpadotats cinenyromme QyHKINUN:

e CO3/IaHUE CIHCKa;

o 100aBlIeHHE dJIEMEHTA MOCJIE AIEMEHTA C 33aHHBIM KITI0YOM;

e BBIBOJ] COJCPYKUMOTO TOJIS KJIF0Ya U TOJISI TAaHHBIX;
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e 3aIUCh CMHCKA B (aill.

3amanue 15. Hamumumre nmporpaMmy o0paOOTKHA KOJBIIEBOTO CIHMCKA, PEIIAFOIIETO
3amauy Jlxozedyca. 3agaua [[xo3edyca npeacrapiser coOoil CBOEro poaa CUUTAIKY:
AIIEMEHTBI «CTAHOBSTCSA» B KPYT, BBOAUTCS HEKOTOpoe unciio . HeoOxonumo, HaunHas ¢
NEPBOr0 AJIEMEHTA, OTCUUTATh A—bIi BJEMEHT CIUCKAa M ynainuTh ero. [lanee orcuer
HaunHaeTcs ¢ (k+17)-ro 3ieMeHTa U OnsATh yaansercs k—it aneMeHT. Tak npoaomkarh 10
TEX IOP, MOKa B CIIUCKE HE OCTAHETCS OUH 3JIEMEHT. BpIIaTh CONEPKUMOE MOCIETHETO
OCTAaBIIIETOCS 3JIEMEHTAa (HAallpUMEDP, CTPOKY ).

3amanue 16. B kaccax aspomopra 4 okHa. B kaxaoM okHe Ha OOCITy>KHUBaHUE
MacCaKUpa YXOAUT HEKOTOpoe (pa3MYHOE I KaKIOro maccaxkupa) Bpemsi. BHOBb
BXOJSIIMM MaccaKup CTAaHOBUTCS B caMyl0 KOpOTKyio odepenb. llpu nByx u Oonee
OJIMHAKOBBIX IO JJUHE ouepedsx (B TOM YHCIE€ M IMYCThIX) OH CTaHOBUTCS B
OMKaiyro odepenp (MMEIIIYI0 HauMEHbIIMI Homep). [[ns kaxaoro maccaxupa
M3BECTHO BPEMs €ro MpHUxo0/ia B KacChl U BpeMs Ha €ro 00CIyKMBaHUE.

Harmumure nporpamMmy, MOJENIHMPYIOIIYHO AEATEIBHOCTh Kacc. Omnpenenure Mnpu
NOMOIIM 3TOM MOJENIH CpeHEE BpeMs Ha OOCIYXMBAHHME OJIHOTO IMACCAXKUpa IpHU
3aJJTaHHOM BXOJIHOM MOTOKE ITaCCAKUPOB.

3amanue 17. B kaccax asponopra 4 okHa. B kaxaoM oOkHe Ha OOCITy>KUBaHUE
naccakupa yXOJUT HEKOTopoe (pa3iuyHOe ISl KaKIOTo Maccaxupa) Bpemsi. BHOBB
BXOJAIIMNA MacCaXUp CTAHOBUTCS B CaMyl0 KOpPOTKYyIO ouepenb. Ilpu aByx u Oomee
OJIMHAKOBBIX MO JUIMHE oYepensx (B TOM 4YHUCI€ M NYCThIX) OH CTAHOBHUTCS B
OnmmkalIyo odepeas (MMEIONIYI0 HaMMEHBIWN Homep). s kaxmoro maccaxupa
M3BECTHO BpEMS €ro MPUX0Jia B KACChl M BpEMs Ha €ro 00CiIyKHUBaHUE.

Hanumwure nporpammy, MOJIETUPYIOUIYIO AEATEIbHOCTh Kacc. Omnpenenure mnpu
IOMOILM 3TOW MOJENM CPEIHIOK YacTOTy NOSIBJICHHUS NACCAXUPOB (CpeaHee BpeMs Ha
o0CIy’)KMBaHUE OJHOTO TNACCaXUpa 3aJaHO), IpPH KOTOPOW Harpy3ka Ha KaccChbl
onTUMaibHa (TO €CTh BO BCE KacChl CTOUT He 0ojiee OJHOrO maccaxkupa u He Oosee
OJTHOM OoYepet MyCTYET B KKl MOMEHT BPEMEHH ).

3ananue 18. [lan cnucok. Co3naiite QyHKIMIO, KOTOpas MepeMenaeT HauooabIIui
AJIEMEHT JJAHHOTO CIUCKA TaK, YTOOBI OH CTaJl MOCIEIHUM Y3JIOM.

3amganue 19. [lan cniucok. Coznaiite QPyHKIHIO, KOTOpas mepeMeniaeT HauMeHbITUN
AJIEMEHT JIAHHOTO CIUCKA TaK, YTOObI OH CTaJl IEPBBIM Y3JIOM.

3ananue 20. Co3gaiiTe CIUCOK, KOTOPBINA MEPEPACHPENEIAET CBA3HBIM CIIMCOK Tak,
YTOOBI Y3JIbI B YETHBIX MO3UILHUAX CJENOBAJIU MOCIE Y3JI0B B HEUETHBIX IMO3UIIMSIX,
COXpaHss NOPSIIOK COPTUPOBKHU YETHBIX U HEUETHBIX Y3JI0B.

3aganue 21. Hanummure nporpaMmy, MEHSIOUIYIO JJIsi CBSI3HOIO CHHMCKA MECTaMu
y3JIbl, KOTOPBIE CIAEAYIOT MOCHE Y3JI0B, YKa3bIBAEMbIX CCHIIIKAMMU f U U.

3apanue 22. [lan cnucok. Hanummre nporpaMmmy, KOTOpasi CO34a€T HOBBIN CIUCOK,
COJZIep KallMi T€ ke Y3JIbl B TOM K€ MOPSIAKE JAHHOTO CITHCKA.

3amanue 23. OOpaTuTe NOPAJIOK CIEA0BaHUS 3JIEMEHTOB CIIMCKA, UCIOJIb3Ys CIIHUCOK
C (PMKTHBHBIM Y3JIOM.

3amganue 24. OTCOPTUPYITE CBSA3HBIM CIUCOK METOJOM BCTaBKU B CIHCOK 0€3
MCIIOJIb30BAHUS 3arjJaBHOTO y3Ja.

3ananue 25. Hanumure mnporpammy, KOTOpash yAalseT BCE Y3JIbl CBA3aHHOIO
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CIIHCKA.

3aganue 26. Hanummure nporpaMmy, KOTOpasi BCTABJISIET Y3JIbl CBSI3AHHOTO CIIHCKA,
HaXOJSIIHUECS B MO3UIUAX C HOMEPaMU, KPATHBIMHU .

3aganue 27. Hanumure nporpamMmy, KOTOpas yAaiasieT y3Jbl B YETHBIX MO3ULIHSIX
CBSI3HOTO CIHUCKA.

3amanue 28. [Iycte L 0603Ha4yaeT KoOJIbIIEBOM (LMUKIMYECKUM) ABYHaAIpaBiICHHBIN
CIIMCOK C 3arjiaBHbIM 3BE€HOM. Hamummure nporpammy, KOTOpas yABaWBAaET KaxIoe€
BXO0’KJICHUE B CIIMCOK HEKOTOPOTO AJeMEHTA E.

3amanue 29. [Iycte L 0603HayaeT KoJIbIIEBOM (LMUKIMYECKUM) JABYHaAIpaBICHHBIN
CIIHCOK C 3arjiaBHbIM 3BE€HOM. Hammmwure mnporpammy, kortopas B cnucke L
NEPECTaBIsIET B OOpAaTHOM TMOPSJIKE BCE DJIEMEHTHl MEXIYy TMEPBBIM U TOCIEIHUM
BXOKJICHUSIMHU 3JeMeHTa E, eciin £ BXOIUT B L HE MeHee ABYX pas.

3amanue 30. [Iycte L 0003Ha4yaeT KoJIbLIEBOM (LUKIMYECKUM) ABYyHANpaBICHHbBIN
CIIMCOK C 3arjaBHbIM 3B€HOM. Hamumure nporpammy, kKotopas u3 cnucka L,
COIEpKAIIEr0 HE MEHEE JBYX OJJIEMEHTOB, YJIAISAET BCE JJIEMEHTBHI, Y KOTOPBIX
OJINHAKOBBIC «cOCen» (MEPBBIN U MOCIECIHUMN 3JIEMEHThI CUUTATh COCEMISIMU ).

CTtek ¥ oYepeab HA OCHOBE JIMHEITHOT0 CIIMCKA

Panee ™Mbl TOCTpOMJIM CTEK U OYepeAb Ha OCHOBE MaccuBa. MOXKHO
CKOHCTPYUPOBATh 3TU CTPYKTYPhI U HA OCHOBE JIMHEHHOTO CIHCKA.

Crexk mnpencrtaBigeTcs KakK JIMHEHHBIA CIHCOK, B KOTOPOM BKJIIOYEHUE W
HCKJIIOUCHUE AJIEMEHTOB BCEr/ia MPOU3BOAATCA U3 Haudala cnucka. J[jis npeacTaBieHus
CTeKa HaM J0CTaTOYHO MMETh OJIMH yKa3aTeib — stack, KOTOpbIN Bcerna yka3blBaeT Ha
MMOCJIEAHUHN 3allMCAaHHBIN B CTEK DJICMEHT.

Ouepenib Ha OCHOBE JIMHEHHOI'O CIHCKA peaM3yeTCsi HECKOJIBKO CokHee. MBI yxke
TOBOPHUJI O TOM, UTO DJIEMEHTHI U3 OYEPEAU UCKIIOYAIOTCS B TOPSAJIKE UX MOCTYIUICHUS:
MEPBbI MOCTYNMHUBIIUN 3JIEMEHT MEPBBIM yAAISIETCS U3 ouepenu. s mpeacTtaBieHus
ouepe/ld C TMOMOIIbI JUHEHHOrO OJIHOCBSI3HOTO CIHUCKA JOCTAaTOYHO HMETh OJIMH
yKazarenb tail Ha KoHel ouepeu.

Crex u ouepesib CTPOMM Ha CIEAYIOLIEH CTPYKTYpE CIIUCKa
struct LINK
{

nt data;
struct LINK *next;
X

Takum 00pa3oMm, B OTJIWYME OT CHHCKA, JJIs CTEKa M Ouepeaud OYEHb Ba)KHA

JTUCLUIUIMHA 00CTY>KUBaHHUS.

BapuaHnTtsl 3a1aHuid

3ananue 1. OnucaTh ¥ UCMOIB30BATh MPOIEAYPHl PAOOTHI ¢ JUHEHHBIM OJHO WIIU
JIBYHAIIPaBJICHHBIM CITUCKOM:

e 3aMCHHUTH B CIIHMCKE BCE BXOXKaeHUs daeMeHTa E1 Ha E2.

e  YIAINTh BCE BXOXKICHHUS dieMeHTa E3.
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3ananue 2. Onucath U HUCMOJIb30BATh MPOLIEAYPbl PaOOTHl ¢ JIUHEHHBIM OJHO WJIU
JIBYHAIPABJICHHBIM CITUCKOM:

e  YJANUTh U3 HEMYCTOTO CIIMCKA MEPBBII 3JIEMEHT;

e  YIANUTh U3 HEMYCTOTO CIIMCKa BTOPOM 3JIEMEHT;

e 3aMEHUTH B CIHMCKE 32 KAXJbIM BXOXKJIeHUEM 3yiemeHTa El crnenyromuii Ha E2,

€CJIM TaKOW €CTh U OH oTiindeH oT El.

3ananue 3. OnucaTh ¥ HUCMOJIB30BATh MPOLEAYPbl PabOThl ¢ JUHEHHBIM OIHO WIIU
JIBYHAIIPABJICHHBIM CIIUCKOM:

e  YIAJIUTh U3 HEMYCTOrO CIMCKA MOCJIEIHUMN IEMEHT;

e  YIANUTh U3 HEMYCTOTO CIUCKA BCE OTPHUIATEIBHBIC PJIEMEHTHI (TUI 3JIEMEHTOB

LEJIOYHCIICHHBIN );

o IIEPBBIN 2JEMEHT NEPEHECTH B KOHEL HEITYCTOI'O CITHCKA.

3ananue 4. Onucarh M HUCIOJIb30BAaTh MPOLIEAYPbl PaOOTHl ¢ JUHEHHBIM OHO WJIU
JIBYHAIIPABJICHHBIM CITUCKOM:

e IIPOBEPUTH HA paBeHCTBO crimcku L1 u L2;

o IIOMEHSTh MECTAMU IIEPBBIE AIEMEHTHI criiuckoB L1 u L2.

3ananue 5. OnucaTh M HUCMOJIB30BATh MPOLEAYPbl PabOThl ¢ JMHEHHBIM OIHO WJIU
JIBYHANPABJICHHBIM CITUCKOM:

e TPOBEPUTH, ECTh JIU B CIIUCKE XOTs ObI JIBa OJMHAKOBBIX 2JIEMEHTA;

e  YIAJIUTh U3 CIHCKA BCE BXOXKIAECHUS HEKOTOPOTO AJIEMEHTA, 3aJaHHOTO 3apaHee,

€CJIM TaKOBBIE €CTh.

3ananue 6. OnucaTh M HUCIOJIB30BATh MPOIEAYPHl PAOOTHI ¢ JUHEHHBIM OJHO WIIU
JIBYHAIIPABICHHBIM CITUCKOM:

e IPOBEPUTH, ABJISIETCS JIU CIIUCOK YIOPSATOUECHHBIM;

e BCTaBUTb B YIOPSAJOYECHHBIN CIHCOK HEKOTOPBIA »BJIEMEHT, HE Hapylas

YHOPSAIOYEHHOCTb.

3ananue 7. Onucarh M HCNOJIb30BAaTh MPOLIEAYPBl PaOOTHl ¢ JIMHEHHBIM OJHO WJIU
JBYHAIPABJICHHBIM CIIUCKOM, 3JIEMEHTAMU KOTOPOT'O SIBJIIFOTCS CIIOBA:

e HalTHM B CIHCKE BCE CIIOBA, KOTOpPbIE HAYMHAIOTCA HAa HEKOTOPYIO OYKBY,

3aIaHHYIO0 3apaHee;

e  €CJIM TaKue €CTh, CPOPMUPOBATH U3 HUX HOBBIN CIIUCOK TAKOTO K€ TUIIA.

3ananue 8. OnucaTh ¥ HUCMOIB30BATh MPOLEAYPHl PabOTHl ¢ JMHEHHBIM OIHO WIIU
JBYHAIIPABJICHHBIM CIIMCKOM, 3JIEMEHTAMU KOTOPOTO SIBJISIFOTCS CJIOBA:

e HaWTU B CIHUCKE BCE CJOBa, KOTOPbIE€ HAYMHAIOTCS C TOW ke OYKBBI, UTO H

CIIeAyIOoLIEe CIIOBO;

e  €CJIM TaKue €CTh, CPOPMUPOBATH U3 HUX HOBBIN CIIUCOK TAKOTO K€ THUTIA.

3aganue 9. OMHO W3 BO3MOXHBIX MPEJICTABICHUN <«JIJIMHHOIO» TEKCTa, 3TO
pa3bueHue ero Ha CTpPOKM paBHOM JumHbIL. Jlanmee st oOpallleHuss K CTpOKaM MOXHO
UCTIONb30BaTh CChUIKU. OMNHCaTh M WCIHOJB30BaTh MPOLEAYPHl pabOThl C JMHEWHBIM
OJIHOHAITPaBJIEHHBIM CIIUCKOM, MPEJCTABISIOIUM TEKCT:

e ONPEIEIUTh YACIO CTPOK B TEKCTE;

e HAWTH CTPOKY IO 3aJTAHHOMY €€ HOMEDY;

e IIOMEHATH MecTamu CTpoku ¢ Homepamu K1 u K2.

3aganue 10. OnHO #3 BO3MOXHBIX MPEACTABICHUN <«JJIMHHOIO» TEKCTa, 3TO
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pa30ueHue ero Ha CTPOKHM paBHOM JUIMHBIL. J{anee MOYKHO MCIOIb30BaTh CChUIKHA Ha 3TU
ctpoku. OmnmcaTh W HUCHOJIB30BaTh  OpOLEAypbl  pabOTBl € JIMHEHWHBIM
OJIHOHAIPaBJIEHHBIM CIIUCKOM, MPEJCTABISIOIIUM TEKCT:

e ONPEIEIUTh YUCIIO CTPOK B TEKCTE;

e  YIANUTh CTPOKY C 33JlaHHBIM HOMepoM K;;

e BCTaBUTbH B TEKCT MPOU3BOJIBHYIO CTPOKY ITOCJE CTPOKHU ¢ HOMepoMm K.

3amanue 11. OHO W3 BO3MOXKHBIX MPEICTABICHUN <«IJIMHHOTO» TEKCTa, 3TO
pazOueHre ero Ha CTPOKM PAaBHOM JUIMHBI, U HUCIOIb30BAHUE CCHUIOK HA 3TU CTPOKH.
OnucaTe M HCHOJB30BATh MPOIEAYPhl PabOThl C JIMHEHHBIM OIHOHANPABICHHBIM
CIIMCKOM, IIPEJICTABIISIOIINM TEKCT:

e OIpEAETUTH 00Ilee YHCIO CTPOK B TEKCTE;

e  HAWTH CTPOKY IO 33JaHHOMY €€ HOMEPY;

e BCTaBHTbH B TEKCT PA3ACIIONIYIO CTPOKY Iocie Kaxaou K-Toi ctpoku.

3ananue 12. Onucath U UCHOJB30BaTh NPOLEAYPHl pAaOOTHI C JIMHEWHBIM OJHO WJIU
JIBYHAIIPABJICHHBIM CITUCKOM:

e CIMTH JIBa CIIMCKa J00aBiIeHUEM B KOHell criucka L1 Bcex anemeHToB cnucka L2

e ONPEACIHTH YUCIIO BXOKAECHUN HEKOTOPOTO 3eMeHTa E B CIMCOK.

3ananue 13. Onucath U UCHOJB30BaTh MPOLEAYPHI PAOOThI C JIMHEUHBIM OJHO WUJIU
JIBYHAIIPABJICHHBIM CIIUCKOM:

e CIUTh JIBA CHHUCKA MOIEPEMEHHOMN 3alKChI0O B HOBBIM CHUCOK 3JIEMEHTOB W3

UCXOJHBIX criuckoB L1 m L2;

o ONPEIEIUTH YHACIIO IJIEMEHTOB B CIIUCKE.

3ananue 14. Onucath ¥ UCHOIB30BATh MPOIEAYPHI PAOOTHI C JIMHEWHBIM OJHO WUITU
JBYHAIIPABJICHHBIM CITUCKOM:

o TOJIYYUTh TOYHYIO KOIHUIO CITUCKA,

e  YJIBOUTH KaXXJI0€ BXOKJIEHUE B CIIUCOK HEKOTOPOro 3emeHTa E.

3ananue 15. Onucarh U UCHOJB30BaTh NPOLEAYPHl pAaOOTHI C JIMHEWHBIM OJHO WJIU
JIBYHAIIPABJICHHBIM CITUCKOM:

e CXaTb CIHUCOK, OCTABJISII U3 KaXIOW TPYMNIbl HOJAPSA HAYUIMX OJUHAKOBBIX

AJIEMEHTOB OJIUH;

e 3aMEHHUTH B CIIMCKE KaXJ0€ BXOXAeHue aneMenTa El, eciu Takoit ecth, Ha E2.

3ananue 16. Onucath U UCHOIB30BATh MPOLEAYPHI PAOOTHI C JIMHEWHBIM OJHO WUIIU
JIBYHAIIPABJICHHBIM CIIUCKOM:

e  HAWTH NEPBOE BXOXKIECHUE HEKOTOPOro AnnemeHTa E, ecinu Takoe ects;

e cyuTh aBa crvcka L1 m L2 BcTaBKOM BceX 3JIEMEHTOB cIHCKa L2 B MCXOIHBIN

crucok L1 mocne HekoToporo 3aianHoro 3yeMeHTa E.

3ananue 17. Onucath ¥ UCHOIB30BaTh MPOIEAYPHl PAOOTHI C JIMHEWHBIM OJHO WUITU
JBYHAIIPABJICHHBIM CITUCKOM:

e TIPOBEpPUTH Ha paBeHCTBO cnucku L1 u L2;

e TIOMEHSTh MECTaMU NEPBBIE 3JeMEHThI ciickoB L1 n L2.

3ananue 18. Onucarh U UCHOJIB30BaTh NPOLEAYPHl PAaOOTHI C JIMHEWHBIM OJHO WJIU
JIBYHANPABJICHHBIM CITUCKOM:

e TIPOBEPUTH, ECTh JIH B CIIMCKE XOTA OBl 1BA OAMHAKOBBIX 3JIE€MEHTA;

e YJaJNuUTh U3 CIIKCKA BCE BXOXKJEHUS 3a/IaHHOIO 3eMeHTa E, eciu TakoBbIe €CTh.
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3ananue 19. Onucary U UCHOJB30BaTh NPOLEAYPHI PAOOTHI C JIMHEWHBIM OJHO WJIU
JBYHAIIPABJICHHBIM CITUCKOM:

e TIPOBEPUTbH, ABIIAETCA JIU CIUCOK YNOPSAIOUYEHHBIM;

e BCTaBUTh B YINOPAJOYECHHBIM CIHCOK HEKOTOpBIM 31eMeHT E, He Hapyias

YHOPSAIOYEHHOCTb.

3ananue 20. Onucath ¥ UCHOJIB30BATh MPOLEAYPHl PAOOThI C JIMHEWHBIM OJHO WUITU
JIBYHAIIPABJICHHBIM CIIUCKOM, 3JIEMEHTAMU KOTOPOTO SIBJISIFOTCS CJIOBA:

e HaWTHU B CIHCKE BCE CIIOBA, KOTOpPbIE HAYMHAIOTCA Ha HEKOTOPYIO OYKBY,

3a/IaHHYIO 3apaHEE;

e  €CIIM TaKue ecTbh, C(HOPMUPOBATH U3 HUX HOBBII CIIMCOK TAKOTO K€ TUIIA.

3ananue 21. Onucath ¥ UCHOIB30BAaTh MPOLEAYPHI PAaOOTHI C JIMHEWHBIM OJHO WUITU
JBYHAIIPABJICHHBIM CIIMCKOM, 3JIEMEHTAMHU KOTOPOIO SBISIOTCS ILIEJIOYMCIICHHbBIE
JAHHBIE:

e  CXaTh CIHUCOK, YJAJIsIsl U3 HErO T€ AJIEMEHTBI, 3HAYEHUSI KOTOPBIX PaBHBI HYJIIO;

o cdopMuUpOBaTH HOBBIA CHUCOK TAaKOTO XK€ THUIA TOJBKO U3 MOJIOKHUTEIHHBIX

AJIEMEHTOB MCXOJAHOTO CIIHCKA.

3ananue 22. Onucath U UCHOJB30BaTh MPOLEAYPbl paOOThI C JIMHEWHBIM OJHO WJIU
JIBYHAIIPABJICHHBIM CIIUCKOM, 3JIEMEHTAMU KOTOPOTO SIBJIIOTCS CIIOBA:

e  HAWTH NEPBOE BXOXKICHHUE B CIIUCOK HEKOTOPOTO CJIOBA;

e cuuth cunucku L1 m L2 BcTaBKkOM BceX 2I€EMEHTOB cnucka L2 B MCXOIHBIN

cnucok L1 mocne cnoBa, koTopoe ObUIO HaineHo. Eciu BXxoxaeHus: He ObLIO,

npwinTh L2 B koHen cnvcka L1.

3ananue 23. Onucath ¥ UCHOIB30BAaTh MPOIEAYPHl PAaOOThI C JIMHEWHBIM OJHO WUITU
JBYHAIIPABJICHHBIM CIIHCKOM, 3JIEMEHTAMU KOTOPOT'O SIBJIIFOTCS CJIOBA:

e HAWTH ANUHY (YHUCIIO 3JIEMEHTOB) CIIHCKA;

e TPOBEpHUTH Ha paBeHCTBO cnucku L1 u L2;

3ananue 24. Onucath U UCHOJIB30BaTh NPOLEAYPHl paOOThI C JIMHEWHBIM OJHO WJIU
JBYHAIIPABJICHHBIM CIIUCKOM, 3JIEMEHTAMHU KOTOPOTO SIBJIIFOTCS CIIOBA:

e IIPOBEPUTH, YIOPAIOYEHBI JM CJIOBA, BXOASIIME B CIUCOK, B al(paBUTHOM

HOPSA/JIKE;

e  YIANUTh U3 CIIHCKA BCE CJIOBA, HAYMHAIOLMECS C HEKOTOPOM 3aJIaHHON OYKBBI.

3ananue 25. Onucath U UCHOJIB30BaTh MPOLEAYPHl PaOOThI C JIMHEWHBIM OJHO WUIIU
JBYHAIIPABJIICHHBIM CIIUCKOM, OJJIEMEHTAMH KOTOPOrO SBJISIIOTCS LEJIOYHMCICHHBIC
3HAYCHUS:

o IIPOBEPUTH, SBIAECTCS JIM CHUCOK YMOPSAOYEHHBIM II0 BO3PAaCTaHUIO €ro

AJIEMEHTOB WJIM IO YOBIBAHUIO;

o ONPEIEIUTH YHUCIIO DJIEMEHTOB CIIUCKA.

bunapnoe nepeso

BI/IHapHOQ A€PEBO — 3TO KOHCYHOC MHOXKXCCTBO 3JICMCHTOB, KOTOPOC 00 IIycCTO,
00 COACPIKUT OAHWH 3JICMCHT, Ha3bIBa€MbIi KOpHCM ZIICpCBa, a OCTAJIbHBLIC 3JICMCHTBI
MHOKCCTBaA JACIIATCA Ha JBa HCIICPCCCKAIOIMMUXCA IMOJAMHOXKCCTBA, KAXK/I0C N3 KOTOPBIX
CaMoO SBJISACTCA 6I/IHapHBIM JACPCBOM. Ot IMOAMHOIKCCTBA HA3bIBAIOTCA JICBBIM W IIPAaBbIM
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MOJIJICPEBBSIMHA MCXOJHOTO JiepeBa. Kaxaplii 31neMeHT OMHApHOTO JepeBa Ha3bIBACTCS
y37I0M JIepeBa.

CTpykTypa JaHHBIX IS peaiu3alliy JBOWYHBIX JEPEBHEB OUYCHH IIOXOXKa Ha
CTPYKTYPY IBYHAIIPABIECHHOTO CIUCKA; KAXIBIA y3€Jl JepeBa COMCPIKHUT MOJIe JAaHHBIX U
JIBa yKasarels — Ha JIEBOTO U MPaBOTO MTOTOMKOB:
struct NODE
{

int data;
struct NODE  *1 heir;
struct NODE  *r heir;

Bapuantsl 3axanuii

3ananue 1. 3anonHuTe JABOMYHOE JIEPEBO U TOCTPOMTE €ro  3epKalibHOE
O0TOOpaKEHHE OTHOCUTEIILHO BEPTUKAJIH, PACIIONIOKEHHOM CIpaBa.

3ananue 2. Co3naiite nporpammy, KOTOpasi MOJCYUTHIBAET KOJIMYECTBO JHUCTHEB B
OMHApPHOM JIepEeBeE.

3anpanue 3. Mcnonb3yss ouepedb WM CTEK, HANUIIUTE MpOrpamMmy, KoTopas
npucBavBaeT napamerpy E sneMeHT M3 caMoro JieBOro JIMCTa HEMyCTOro OMHApHOIO
JepeBa.

3ananue 4. Ucnonb3yss ouepeAb WM CTEK, HANUIIUTE MpOrpaMmy, KoTopas
OTpeIeNIIeT YUCIO BXOXKIeHUH 2yiemMenTa E B OuHapHoe faepeBo.

3amganue 5. Mcnonib3ysi CTEK WIM O4Yepellb, HAMUIIUTE MporpamMmy, KoTopas
BBIYUCIISIET CpefHee apu(METHIECKOE BCEX PJIEMEHTOB HEMyCTOr0 OMHAPHOTO JepeBa.

3ananue 6. Mcnonps3ys cTeK WM o4epe/b, HAUMIIUTE MPOrpaMMmy, KOTOpas MEHSET
MECTaMU MaKCUMaJbHBIi ¥ MUHUMAaIbHBIA 3JIEMEHTHI HEMYCTOr0 JBOMYHOTO JIEpPEBa,
BCE AJIEMEHTBI KOTOPOT'O Pa3IUYHBbI.

3ananue 7. Micnonb3ysa peKypcUBHYIO (YHKIIMIO, HAMUIIUTE MPOTpaMMy, KOTOpas
npucBauBaeT napamerpy E sneMeHT u3 camoro JIeBOro JIMcTa HEMyCTOro OMHAPHOTO
JepeBa.

3ananue 8. Viconb3ys peKypcHBHYIO (YHKIIMIO, HAMUIIUTE MPOTPaMMy, KOTOpas
OMpeIeIAeT YUCIO BXOXKAeHUH dnemenTa E B OuHapHoe aepeBo.

3amanue 9. Vicnons3ys peKypcHBHYIO (YHKIIMIO, HAMUIIUTE MPOTPaMMy, KOTOpas
BBIYHCIIACT CPeAHEE apu(PMETHIECKOE BCEX AIEMEHTOB HEIYCTOTO OMHAPHOTO JIepeBa.
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Tema 16. IIpukiagHbie aJIrOpUTMbI

[Tog copTUpPOBKON MMOHMMAIOT TPOLIECC TEPECTAHOBKHM OOBEKTOB JAHHOTO
MHOKECTBA B ONPENECICHHOM mopsake. llopsaaok omnpenensercs TUIIOM COPTUPYEMBIX
nauHbIX. s yucen tuna int win float BO3MOXHBI COPTUPOBKHU B TIOPSAJIKE BO3pACTAHUS
Wi yObIBAaHUSA., JUIsI CTPOK CUMBOJIOB — B ayipaBUTHOM Topsizke. Llenb copTupoBku —
00JIETYUTH MOCHEAYIONIUHN MTOUCK 3JIEMEHTOB B OTCOPTUPOBAHHOM MHOKECTBE.

AJITOPUTMBI TIOMCKa 3aHUMAIOT OYEHb BaXXHOE MECTO CpeIud MPUKIATHBIX
anroputMoB. OCHOBHas 3ajada JIOOOro aJIropuTMa MOHUCKAa — HAaWTH 3alUCh C
3aIaHHBIM KJIIOUOM.

Bapuantsl 3axanuii

3ananue 1. Peanusyiite anroputM COpTUPOBKU BHIOOPOM CBS3HOTO CIHMCKA.

3ananue 2. Pazpaboraiite nporpamMmy IMy3bIpbKOBOM COPTHUPOBKH MJI CBSI3HBIX
CITUCKOB.

3amanue 3. [locTpoiiTe NpOorpaMMHYIO PEATU3ALMI0 BApUAHTA COPTUPOBKU METOJIOM
[[lenna, OpHEHTUPOBAHHOTO HA CBSI3HBIE CIIUCKH.

3ananue 4. Ucnonb3yidTe OOWH W3 HU3YYEHHBIX METOJOB COPTHPOBKU IS
MOCTPOCHUS TPOrPaMMbl COPTUPOBKH YETHBIX JIEMEHTOB MAaCCHBA.

3amganue 5. Mcnonb3yidTe OOWH W3 H3YYEHHBIX METOJOB COPTHPOBKU IS
MOCTPOCHUS MPOTPAMMBI COPTUPOBKU IJIEMEHTOB MAacCHBa, 3alIMCAHHBIX HAa HEYETHBIX
MecCTax.

3ananue 6. Mcnone3yiiTe OAMH M3 H3YYEHHBIX METOJOB COPTHUPOBKH  JUIS
NOCTPOEHUS TPOrPaMMBbl COPTUPOBKH OTPULIATENbHBIX 3JIEMEHTOB MAacCHBA.

3aganue 7. PeanusyiiTe COpTUPOBKY KBaJApaTUYHBIM METOJ0M. PaccmoTpuM ero Ha
npumepe. Ilyctb N — pa3mep mMaccuBa SIBJISIETCA TOYHBIM KBaJIpaTOM HaTypajbHOTO
yucia, HarpuMep 3. Jlan maccuB 7 10 3 5 15 9 6 12 8. PazoObeM ero Ha IpyIibl Ha
sqrt(N) rpynn mo sqrt(N) snemeHToB B Kaxkaou. [Ipu pa3douBke Ha rpynmbl moxyduM (7
10 3) (5 15 9) (6 12 8). MakcumaibHble JIEMEHTH B Kaxjaou rpymme 10 15 12.
MakcuManbHblid U3 HUX 15, OH TpuHAIIEKUT BTOpou rpymme. Ecnum ocraBmmecs
AJIEMEHTHI U3 BTOPOM TpyIIibl, a 370 5 1 9, MeHbie 10 u 12, To MBI HallIU Cpa3y TpH
AJIEMEHTa, 3alluChIBacMble Ha CBOM MecTa. Eciii HET, TO 3aMEHsieM MaKCHUMAaJIbHbIC
AJIEMEHTHI JIEMEHTAMU U3 TPYIIIL.

3ananue 8. Jlan maccuB 79 13 18 410 11 53 6 2. Mbl BuauM Bo3pacTarouuil
yuactok 7 9 13, a cnpaBa, eciy 4uTaTh ClpaBa HaJIE€BO, €CTh y4acTok 2 6. CnusiHue
TUX NBYX (pparmenToB MaccuBa maet 2 6 7 9 13. A 3arem «cmuBaem» 1 8 m 3 5 11,
nomyynMm 1 3 5 8 11. 3anuceiBaem B MaccuB W momydaem 2 6 7 9 13 4 10
11 853 1.00parute BHMMaHu€ Ha TO, Kak 3amucaH MaccuB! Ilpomomxum. Eciau ¢
nepBeIMU (hparMeHTamMu Bce siCHO, TO BTopble 4 10 u 10 nepexpriBatorca. HeoOxonumo
y4ecThb 3TOT (akT U He nyonupoBaTh 10 npwu 3amucu B maccuB. [lonydyaem: 123567 8
9 11 13 10 4. Ilocnennee ciustane maer 1 2 34 56 7 8 9 10 11 13. Maccusn
OTCOPTUPOBAH. DTOT METOJ HA3bIBAETCSI «COPTUPOBKOW E€CTECTBEHHBIM JIBYXITYyTEBBIM
ciausianeM». Peanusyiite ero.

3amganue 9. Peanuzyiite anroput™M, KOTOPBIA Ha3bIBAETCS «IPOCTOE JIBYXITYyTEBOE
ciusiaue». OH B OTJIMYME OT QJIrOPUTMa, OIMKWCAHHOTO B MPEABIIYLIEM IMPUMEDPE,
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WCTIOJIB3YET ISl CIIUSTHUS YYaCTKH (PUKCHpPOBaHHOM ITMHBL. PaccMoTpum npumep,

Ucxonnwiit maccuB: 13 1 7543 9 10 19 14 16 23 2 4 8.

I-¥ mar (mmuua 1). 8 13 27416 9 19 10 6 14 3 2

2-tmar (mmHa2). 1 4 8 1334 14 16 19 10 9 6 2

3-ti mar (amuua4). 12457 8 13 23 19 16 14 10

4-i war (mmmua ). 1234456789 10 13 14 16 19 23.

Peanusyitte mannelil anroputm. Pazmep mMaccuBa He BCerjla COBIANAET C YHUCIIOM,
PaBHBIM CTENIEHU JBOWKHU.

3apanue 10. lan maccuB. PazmenuM MaccuB Ha y4YacTKH OINPEAEIEHHOM JJIMHBI.
Kaxnplii U3 HUX OTCOPTUPYEM C MOMOINBI aJropuTMa MPOCTHIX BCTABOK, a 3aTe€M
UCIIOJIB3YEM «IIPOCTOE IBYXITYTE€BOE CIMUAHUE». TaK, B IPEABIAYLIEM IPUMEDPE CIUSHUE
UCIOJIb3yeTCs Ha 3-M U 4-M marax, a mepBbie JBa 3aMEHSIOTCS padOTOM MO AIrOPUTMY
IIPOCTBIX BCTABOK.

3ananue 11. Hanummre mporpaMmy moucka B MaccMBe A 3JEMEHTOB maccuBa B.
Ob6a wmaccuBa HaxoAsaTcs BO BXoAHOM (paiinme. Mcmonmb3yiTe MeETOHIbI TMOMCKA,
PacCMOTPEHHBIE B 3TOM pa3Jelie.

3ananue 12. [lepectaBbTe 371€MEHTH MaccuBa A TakuM 00pa3oM, 4TOObI BHaudaje
ObUIM 3amuCaHbl 3JEMEHThI, MEHbIIME HEKOTOPOro uMcia X, 3aTeM paBHble X W,
HakoHel, Oonbine X. YKa3aHHbIE MEPECTaHOBKU CIEIYET AeNiaTh 332 OAUH MPOCMOTp A
1 0€3 UCIO0JIb30BaHUSs JOMOJHUTEbHBIX MACCUBOB.

3ananue 13. Umeercs BHemHuM (aitn A u3 nenbix yncen. Mcnonb3yst Tpu BHEIIHUX
daiina B, C, D B kadyectBe paboumx, ynopsaouutb (aili mo HeyObIBAHUIO METOJIOM
BHEIITHEH COPTUPOBKOW COANaHCHPOBAHHBIM CIHUSHUEM. MeTon TpPUMEHSETCS Tak.
HazoBeMm «OTpe3koM « Kak MOXHO 0oJjiee JUIMHHBIA YHOPSIOYCHHBIA 110 HEYOBIBAHUIO
ydacTok (paitna. Ha HaganmpHOM 3Tamne COPTHPOBKH OINPEACIAIOTCS OTpe3ku daiina A u
oHM monepeMeHHo miepeHocsTess B (aitner C m D. Ha cnemyromem srtame mapsl i-x
otrpe3koB (daitnoB C u D cnuBatorcss B Oosiee NIMHHBIE OTPE3KH U IMONEPEMEHHO
nepeHocsTess B (dainsl A u B. 3arem cnmBaroTcs mapbl oTpe3koB QaitioB A u B u
nepedocarcs B ¢ainel C u D M 1.0, Yuure, 4yTO B KOHIIE KOHIIOB €AUHAs
yHOpsI0UYEHHAs MOCIEI0BATENbHOCTh YHCEI JOJIKHA HAXOAUThCs B (haiie A.

1 3541
4 3752
2 96 4 3.

All 7 9 1]6 |3 5]1 4 8 |2 7 cl1 7 9 [2 7|
B | D[5 |1 4 8 |

a) 6)
All 6 719 |2 7 cl1 1 3 4 5 6 7 8 9|

B/l 3 4 5 8 D 2 7

3ananue 14. lan maccuB u3 N umcen. Pa3pelmieHHbIMH ONEPALUSMHU  SBISFOTCS
CJIOKEHHUE JIBYX 2JIEMEHTOB MaccuBa M cpaBHeHHUE cymMM. HaiiTu HanOoabuIuii 3J1eMeHT
MacCHBa 32 MUHUMAJIBHOE KOJIMYECTBO CPABHEHHU.

3ananue 15. Pa3zpabotaiite mporpaMMy MpOBEPKH HaIUYHs 3aJaHHOTO SJIEMEHTa B
JepeBe.

3ananue 16. Pazpabotaiite mporpaMmy MpPOBEPKU HAIMYHUA B JIEpEBE XOTS ObI IBYX
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OJIMHAKOBBIX JJIEMEHTOB.
3amganue 17. Hanummure nporpamMmy yAaneHUss U3 CO3JaHHOTO JBOUYHOIO JEpeBa
MOMCKA BCEX OTPULATEIBHBIX AJIEMEHTOB.
3ananue 18. Hanummre mnporpamMmy, ONpPENeNAONyl0 BTOPOW MAaKCUMAaJbHBIN
AJIEMEHT B IBOMYHOM JIEPEBE MOUCKA.
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