NNabopaTtopHasa padota N 1

Ucnonb3oeaHue nomokoeo2o eeoda-ebieoda e C++

1. BBepeHue

B otnuume or Takux sA3bIKOB MporpammupoBanus kak Pascal u Basic, B C++, xak u B C,
HET BCTPOEHHBIX B SI3bIK CPEJICTB BBOJA-BhIBOJA. VX M HE HY)KHO, MOCKOJIbKY TaKHe CPEICTBa
MOXKHO TIPOCTO CO3/1aTh Ha caMOM s3blke. buOnmoTeka MmOTOKOBOro BBOJA-BbIBOma C++
MPEIOCTABIIACT CTPOTHI U BMECTE C TeM TMOKUiA ¥ 3((HEKTUBHBIN CITOCOO CHMBOJIBHOTO BBOJIA U
BBIBOJIA LIEJIBIX, BEIIECTBEHHBIX YUCEN M CUMBOJIBHBIX CTPOK.

TpaguiuonHo cpeacTBa BBOJA-BhIBOAA OBUIM PACCUMTAHBI CKIIOYUTENILHO HA HEOOJbIIOE
YHCIIO BCTPOCHHBIX THIIOB JaHHBIX. OHAKO, B HETPUBUAIBHBIX MporpaMMax Ha C++ ecTb MHOTO
MOJIb30BATEIbCKUX TUIIOB JAAHHBIX, JUISI BBIBOJAA KOTOPbIE HEAOCTATOYHO CTAHAAPTHBIX CPEICTB
BBO/Ia-BbIBO/Ia. ClieoBaTENbHO, JOJDKHA OBITh BO3MOMKHOCTh KaK pPACHIMPATH CTaHIApTHBIC
CpelICTBA BBO/A-BbIBO/IA, TAK M CO3/1aBaTh CBOU COOCTBEHHBIE.

OcHoBHas 3a/1a4a TOTOKOBBIX CPEJICTB BBOJA-BBIBOJIA - 3TO IPOLECC MPEOOpazOBaHUS
00BEKTOB OIpPEIETICHHOI0 TUIIA B TIOCJIEI0BATEILHOCTh CUMBOJIOB U Ha000poT. [ToaToMy 3amaua
IPOTPaMMHUCTA CBOJUTCS K OIMHCAHUIO CBSI3U MEXKAY OOBEKTOM U CTPOKOH.

[enpro 1abopaTopHOii pabOTHI SABISICTCS MOJYYCHUE TPAKTUYECKUX HABBIKOB IIPH pabOTe C
OMONIMOTEKON MOTOKOBOI'O BBOJA-BbIBOJA s3blka C++. B pabore paccmarpuBaioTcs 0a3oBble
CpelICTBa BBOJa-BbIBOJA, HCIIOJIb30BaHKE (y1aroB opMaTHpPOBAHUS, UCIIOIb30BAaHUE U CO3/IaHUE
COOCTBEHHBIX MAaHUIYJISITOPOB BBOJIA-BBIBOJIA.

2. O6wme cBegeHunA

2.1 NMoToku A3bika C++

B si3pixe C i onepanuii BBOJa-BbIBOJa UCIOIB3YETCs cTaHAapTHas Oubnuoreka stdio.h,
HO OHAa UMEET HECKOJIbKO HEJOCTATKOB:

-(YHKIIMH BBOJIa-BBIBOJIA CIIOKHBI B YIOTPEOJIECHUH, YTO MIPUBOIUT K YaCTHIM OIIHOKAM;

- 3aTpyAHUTEJICH BBOJ-BBIBOJ A0CTPAKTHBIX TUIIOB JIaHHBIX (Hampumep, CTPYKTyp — struct).

B C++ pa3paborana HoBas 6mOIMoTeka BBOJa-BbIBOAA (iostream.h), Hanmucannas Ha C++,
Y HCIIOJIB3YIOMIAsT TEXHOJIOTHIO 00BEKTHO-OPUEHTUPOBAHHOTO MTPOTrpaMMHPOBaHusl. bubnmmnoTeka
iostream.h onpenensier 4 craHAaPTHRIX OTOKA!

Cin craHaapTHHIA BXoaHOM moTOK (stdin B C)

Cout cTanmapTHBIN BBIXOAHOM MOTOK (stdout B C)

cerr HeOy(hepH3UpOBaHHBIA CTAHIAPTHBIM MMOTOK BBIBOJA COOOMICHHWI 00 ommOKax
(HEMeIJICHHBIN BBIBOJ)

clog OydepuszoBaHHBI MOTOK BBIBOAA COOOIICHHH 00 OMIKMOKAax (BBIBOJ IMPOUCXOIUT
TOJILKO TIOCTIE TOTO, KaK HAarmoJHUTCs Oydep)

[To ymosr4anuio MOTOK CiN CBsI3aH ¢ KJIaBHATYpPOii , COUL - ¢ AUCIIIEEM, HO OHU MOTYT OBITh
NepeHaIIpaBJIeHbl Ha IPYTHe YCTPOCTBA UIH Ha (DaliJIOBYIO CUCTEMY.

J1J1s1 BEITIOJTHEHUS OTIepaIlfii BBOIa-BBIBOJIA TICPEOTIPEICIICHBI IBE OTICPAIlUU TIOPA3PSAHOTO
CIBUTA:

>> MOJIyYUTh U3 BXOJHOTO ITOTOKA

<< IIOMECTUTH B BEIXOIHOM ITOTOK

BBoj 3HaUCHMIT TEPEMEHHON MOXET OBITh OCYIIECTBIICH CIICTYIOIIHM CITIOCOOOM:

cin >> uaeHtudukartop;

Ilo 9TOMY BBIPAKCHHUIO M3 BXOAHOI'O IMOTOKA YUTACTCA IMOCICA0OBATCILHOCTE CUMBOJIOB 110
HpO6CJIBHOFO CHMBOJIA, 34TCM oTa nocCICJ0BaTCIIbHOCTD npeoGpasyeTcsl K TUITY



«uaeHTH(UKATOpay H TOJTy4aeMoe 3HAUYCeHHE I[OMEIaeTcsi B «WAeHTU(UKaTop». BuiBOX
UH(POPMALIUU OCYIIECTBISETCA C UCIIOJIb30BaHUEM IIOTOKA cout:

cout << 3HAYEHMHE;

3nech «3HaueHue» mpeodpasyeTcs B IOCIEIOBAaTEILHOCTh CHUMBOJIOB M BBIBOAMTCS B
BBIXOJTHOM ITOTOK.

IIpumep 1 Ilporpamma BeiBoasIas cooduienne Hello, world.

#include <iostream.h>

main ()

{
cout << "Hello, world\n";

}
I[J'If[ TOr0 4TOOBI HCIIOIL30BaTh OIepaTopbl BBOJA-BbIBOAA, HGO6XOILI/IMO IHOAKIIOYHUTDH

6ubnuoteky iostream.h, B KOTOpoii onpeeneHsl onepannuu, 00bEeKThl U EPErpy>KeHbl Onepanuu
capura. be3 stux omucanuii Beipaxkenne cout << "Hello, world\n" He umeno Ob
cmbicna. Onepanus << ("moMecTUTh B") MUIIET CBOW MEPBbIM apryMeHT BO BTOPOH (B JaHHOM
ciydae, ctpoky "*Hello, world\n" B cranmapTHbIif MOTOK BEIBOJIa COUT.

B03MO0HO MHOTOKpaTHOE Ha3HAYE€HHE TOTOKOB:

cin >> ‘nepemennasil’ >> ‘nepemenHan2’ >>..>> ‘nepemMeHHas n’;
cout << ‘3HavyeHmel’ << ‘3Hauvenuel’ <<... << ‘3HaveHHe n’;

[lpu Habope MaHHBIX HA KIABHATYpe 3HAYCHHS MJIS TAKOTO OIeparopa JODKHBI OBITh
paserneHs! npobersHeMu cumBoamu (| \n, \t).

ITpumep 2. CpaBHenue BBoaa-BbiBoja B C u C++

ITporpamma Ha C IIporpammya Ha C++
# include <stdio.h> # include <iostream.h>
main () main ()
{ int n: { int n:
char str[80]: char str[80]:
printf (“BeecTum unmcno\n’) cout << “BeecTM umMcroi\n”:
scanf (“%d”, &an) ; cin >> n;
printf (“BeecTm cTpory\n”); cout << “BsecTwMm cTpory\n”;
gets(str): cin >> str;
printf (“n=%d\n",n); cout << “n="<<n<<endl:
printf (“str=%s\n",str): cout << “str="<<str <<endl;
r 1

2.3 ®dopmaTupoBaHHbIM BBOA/BbLIBOA,

Jliis Toro uToOBl OpraHn30BaTh (HOPMaTHUPOBAHBINA BBOJ U BBIBOJL , aHOJIOTUYHBIA TOMY ,
YTO MPEIOCTABISIOT MoJib3oBarento ¢pyHKiuu printf() u scanf() B si3p1ke C++ UCMONB3YIOTCS 1BA
crnoco0a:

1) ucnosib3oBanue ¢uaros GopmatupoBanus (QYHKIIUH YICHOB - Kiacca 10S);

2) ucnoJyib30BaHue CHEeNMANbHBIA (QyHKUINH, HA3bIBAEMbIX MAHUITYJIATOPAMHU.

2.3.1 Ucnonb3oBaHue chnaros chopmaTUpoBaHUS.
Cocrosguue IMpaBUJI (I)OpMaTHOFO BbIBOZIa B IIOTOK ONPCACIIEICTCA COCTOSHUCM (bnar OB
dbopMaTupoBaHOTO TMOTOKA. B 3aronoBounoM daitie iostream.h ompeneneHo cienymee
NepeyucieHue , 3aaamoiee ¢piaaru GopMaTUPOBAHUS:



enum {

skipws = 0x0001, // orBpacmeanme mpobesios

left = 0x0002, // BHpaBHMBAHME IO JIEBOMY KpPaio

right = 0x0004, // BHpaBHMBaHME NO NPaBOMYy Kpao

internal = 0x0008, // BanosHeHMe MOYCTHX IOBMIIMMI

dec = 0x0010, // Bmpaua B JecsiTepuduHOM dpopmaTe

oct = 0x0020, // BHpmaYa B BOCBEMEpMYHOM popmarTe

hex = 0x0040, // BHmaua B WEeCTHAALUETMUPUYHOM popmaTe

showbase = 0x0080, // BHOmaua OCHOBAHMUSI CHCTEMH CUMUJIEHMUST

showpoint = 0x0100, // BmHOaYa HOSMIMM TOYUKM

uppercase = 0x0200, // empmaua B popMaTe Xx.XXXX Exx

showpos = 0x0400, // Brpmaua B3HakKa y [OJIOXKMTEJILHOT'O UMCJAa

scientific= 0x0800, // Bmpgaua B popMe C PMKCHMPOBAHHOM TOUKONM (HAYUHEHNL
bopmar)

fixed = 0x1000, // Bmpmaua B popMe C mIaBaKWEN TOUKON

unitbuf = 0x2000, // ynyumenHas BHzaua

stdio = 0x4000 // ocmoBoxnmenme mnoToxa

};

Tabnuua 1. - @ynkuun padotsl ¢ ¢paaramu GpopMaTHpOBaHUS

IporoTnn pyHKIMH Onucanue pyHkunu

long setf(long flags) VYcranoska ¢uaros flags B cocTosiHME BKIIIOUEHO (0n)

IIpumep 1. YtoOs! ycTaHOBUTH (priar showbase B pexum
BKJIFOYEHO (ON), UCIIOJIB3yEeM OIIepaTop
stream.setf(ios::showbase);

371eCh stream - TOT KOHKPETHBIN MOTOK (Hampumep cout)

Ipumep 2. Jlna yctaHOBKH (PJ1aroB MOKHO HCITOJIH30BATh
NOOUTOBBIE OTIEPALIUN:
cout.setf(ios::left | ios::hex);

unsetf(long flagsl) Copoc ¢naros flags B coctosiHue BoIKiroueHO(off).

Ipumep 1. UtoOst cOpocuTh durar showbase B pexum
BeIKITIOYeHO(0ff), uconbp3yem omneparop
cout.unsetf(ios::showpos);

long flags(void) BosBpaiaer Tekyuee coctosiHue ¢aron

IIpumep 1. 3anpoc Tekyuiero cocrosiHus (haaros
long f1;
fl= cout.flags();
cout << "Cocrosiume ¢maros: "<< £1<<"\n";

int width(int len) Bo3sBpaiaer TeKyIyo MUpUHY M0J BbIIAYU U yCTAHABIUBAET €€
mupuHy len.
char fill(char ch) BO3BpAIllaeT TEKYIIM CUMBOJ 3alOJHEHUS M YyCTaHABIMBAET

HOBBIA CUMBOJI 3a10JITHEHUA ch

int precision(int num) | BO3BpalaeT TEKyLiee 3HaYeHUE JECATUUHBIX 3HAKOB IOCIIE TOUKH
1 yCTaHAaBJIMBACT HOBOC 3HAYCHHME num

[Mpumep 3. Ucnons3oBanue ¢aroB GopMaTHpOBAHUS.

#include <iostream.h>
#include <iomanip.h>
main (void)
{

long £f1;



fl= cout.flags();

cout << "HcxomHoe cocTosiHMe ¢saroe: "<< £f1l<<"\n";
cout.setf (ios: :showpos) ;

cout.setf (ios::scientific);

cout << 123 << " " << 1.2345678 <<"\n";

cout.setf (ios::hex | ios::showbase);
cout.unsetf (ios: : showpos) ;

cout.width (20) ;

cout.precision(10) ;

cout << 123 << " " << 123.456 << " " << 1.2345678 << "\n";
cout << "Homoe cocrosinme ¢snaros: " << cout.flags() << "\n";
cout. flags(£fl) ;

cout << "Illocyie BOCTAaHOBJIEHMSI MCXOLHOI'O COCTOsIHMSI dnaros: \n";
cout << 123 << " " << 123.456 << 1.2345678 << "\n";
return O;

2.3.2 Ucnonb3oBaHue MaHUNYNATOPOB

JIns ynpaenenust ¢opmaroM BBIZAYM W3 IMOTOKA MOXKHO HCIIONB30BaTh CIEHUATBHBIC
¢yHKIMM, Ha3pIBaeMble MaHUMYIATOpaMu. CTaHAAPTHBIMH MAaHHITYJIATOPAMH, JOCTYN K
KOTOPBIM MOKHO TOJYYUTh, MOAKIIOUNB (paiin iomanip.h nmpuBeaeHs! B Ta0nHIIE.

Tabnuia 2 — Buasl MaHUTY IS TOPOB.

Manunyasartop JlelicTBMEe MAHUITYJIATOPA

dec Jlecsitnunblii hopmat

endl BriBon cumBoina '\n' u ocBoOoxIeHuE Oydepa
ends BrBog NULL

flush OcBOOOIUTH IOTOK

hex IllectHanmarepuynslii popMart gucia

oct YcTaHOBKA OCHOBaHMS 8-0M CUCTEMBI CUMCICHUS

resetioflags (long f£f)

OTKIIrOunTh rary , onpeaenéHapie B f

setbase (int base)

Y cTaHOBUTH OCHOBAHNUE CHCTEMEBI CUMCIICHUS

setfill (char ch)

YCcTaHOBUTH CUMBOJI 3aIIOJTHEHHUS

setiosflags(long f£f)

YcTaHOBHUTH peKuM on (hjaram , yKa3aHHbIM B f

setprecision(int p) | YcranoBuTh ymcio 1udp Mocie ASCITHIHON TOUYKU

setw(int w) Y CTaHOBUTH MIMPHHY OIS BBIIAYU

WS PesxuM npormycka CUMBOJIOB Mpo0erna

[Ipumep 3 Mcnonb3oBaHue cTaHAAPTHBIX MAHUITYJISITOPOB

#include <iostream.h>
#include <iomanip.h>
main (void)

{
cout << setprecision(2) << 100.5375 << endl;

cout << setw(20) << "MANIPULATORS \n";
return O;

2.3.3 CozpaHme maHUNynATOpPOB

MoOXHO cO37aTh CBOIO COOCTBEHHYIO (DYHKIHMIO - MaHMITYJsTOp. [TokaxeM, Kak crenaTsh
¢yHKUMI0O MaHUMynATOp Oe3 mapamerpoB. Dopmar oOBsABIEHUS (YHKIMH — MaHUIYJATOpA
BBIBOJIA:



ostream &manip name (ostream &stream)

{
//Koxmsl nporpamMMs
return stream;

}
Jst co3panus GyHKIMH - MAHUITYJISITOPA BBOJIA HAZIO0 3aMETUTh MTOTOK ostream Ha istream.

[Ipumep 4. Coznanue manumyiastopa ¢ umeHeMm left10, koTopblil ycTaHaBIMBaeT BbIpaBHUBAHUE
10 JIEBOMY Kparo U MIMPHUHY Mo Bbiiauu 10 cMMBOJIOB.

#include <iostream.h>
#include <iomanip.h>

ostream& leftlO (ostream &stream)

{
stream.setf (ios::left) ;
stream << setw(10);
return stream;

main (void)

{
cout << 12 << leftl0 <<15 << 17 <<"\n";

return 0;

2.4 KoHTponb owunbok

Kaxnprit motok (istream wim ostream) WMEET acCOUMUPOBAHHOE C HUM COCTOSTHUE, U
o0paboTka OmMOOK W  HECTAaHJAPTHBIX  YCJIOBUH  OCYHIECTBISETCS C  MOMOILBIO
COOTBETCTBYIOIIEH YCTAHOBKU U MIPOBEPKHU 3TOTO COCTOSIHHUSL.

IToTOK MOKET HAaXOUTHCSA B OJJTHOM U3 CIEAYOLIUX COCTOSTHUM:

enum stream state { _good, _eof, _fail, _bad };

Ecnu cocrosiune good mnu _eof, 3HaUUT mocneaHsAs onepaiys BBOAA MPOIJia YCIEUIHO.
Ecnu cocrosHue _good, TO cienyromias onepanys BBoJa MOXKET IPOMTH yCIEIIHO, B IPOTUBHOM
ClIy4yae OHa 3aKOHYMUTCS HeyJadeu. J[pyrumu cioBaMu, IPUMEHEHHE ONEpallii BBOJA K MTOTOKY,
KOTOpPBI HE HAxXOIUTCA B COCTOSHUU _goo0d, sBseTcs IycToil omnepauuen. Ecnu nemaercs
MONBITKA YUTATh B MEPEMEHHYIO V, U ONEPALMS OKAaHYMBAETCS HEyAauel, 3HAYCHHUE V JOJHKHO
OCTaThCsl HEM3MEHHBIM (OHO Oy/JeT HEM3MEHHBIM, €CIM V UMEET OJMH U3 TE€X THUIIOB, KOTOpHIE
oOpabaTeiBatoTCs (DYHKIIMSMHU WICHaMH istream wiau ostream). OTimune MeXIy COCTOSTHHUSMU
_fail u bad oyeHp HE3HAUUTENBHO M TPEACTABISIET HWHTEPEC TOJBKO JUIS pa3pabOTYMKOB
onepauuii BBojga. B cocrosnum fail mpeamnonaraercsi, 4To MOTOK HE MCIOPYEH M HUKAKHE
CHUMBOJIBI HE TOTepsHbI. B coctossHun _bad MoxxeT ObITh BCE UTO YroJTHO.

CocTrosiHue NOTOKa MOYKHO IPOBEPATH HAIPUMED TakK:

switch (cin.rdstate()) {
case _good: // nocnegmusis onepauust Han cin npomna ycnemso
break;
case _eof: // xonen danna
break;
case _fail: // Hekxoero poma oumbka ¢opMaTHMPOBaHMSI, BOSMOXKHO, HE CIMIIKOM
miroxast
break;
case _bad: // Bo3MOXHO, CHMMBOJE Cin nOTEpPsIHE
break;

}

Jns m000i mepeMeHHOW z THuma, Ui KOTOPOTro OINpeneNieHbl omepamuu << u >>,
KONUPYIOLINI LIUKJI MO’KHO HAIUCATh TaK:



while (cin>>z) cout << z << "\n";

Hanpuwmep, eciu z - BEKTOp CHMBOJIOB, 3TOT HHUKI OyJeT OpaTh CTaHIAPTHBIA BBOJ U
nmomMeuiath €ro B CTaHHapTHBIﬁ BbBIBOJ IO OJHOMY CJIOBY (TO C€CTh, NMOCICAOBATCIBHOCTHU
CHUMBOJIOB 6€3 TIpo0era) Ha CTPOKY.

Kor,ua B KauCCTBC YCJIOBHA HUCIHOJB3YCTCAd IOTOK, IMPOUCXOAUT MPOBEpPKa COCTOSAHUA
MIOTOKA, W 3Ta MPOBEPKa MPOXOAUT YCIIENIHO (TO €CTh, 3HAYCHUE YCIOBHS HE HOJIb) TOJBKO €CIU
cocrosiHne _good. B wacTHOCTH, B TpeIpIAyIIEeM IMKIIE MPOBEPSIIOCh COCTOSIHUE istream,
KOTOpO€ Bo3BpamaeT cin>>z . UtoOsl 00HAPYKUTH, TOYEMY UK WU TPOBEPKA 3aKOHYHMIINCH
HEYJJauHO, MOXKHO HCCJIEIOBATh COCTOSIHUE.

Jlenath MPOBEPKY HA HAIMYKE OIMIMOOK MMOCIIE Ka)XI0r0 BBOJIA WIIM BHIBOJIA JICHCTBUTEIBHO
HE OYCHb YJOOHO, U OOBIYHO HCTOYHHKOM OIIMOOK CITY)KUT IMPOTPAMMHUCT, HE CACNABIINNA STOTO
B TOM MECTe, TJIe 3TO CYyIeCTBeHHO. Hanpumep, onepaiuu BpIBOIa OOBIYHO HE MPOBEPSIFOTCS, HO
OHHM MOTYT CiIy4aiiHo He cpabotarh. [lapagurMa moToka BBOJA/BBIBOJA IMOCTPOSHA TaK, YTOOBI
korma B C++ mosiBUTCS (€cmu 3TO TMPOM3OMIET) MEXaHW3M OOPaOOTKH HCKIIOYUTENbHBIX
cutyanuii (Kak CpeICTBO sI3bIKa WJIM Kak CTaHAapTHas Oubimoreka), ero OyaeT Jerko
NPUMEHHTD JJIs1 YIIPOIICHUS M CTaHIapTU3AIMKH 00pabOTKH OIMOOK B TIOTOKAX BBOJIA/BBIBO/IA.

3. JononHuTenbHaa nuTeparypa

1. besipu Crpaycrpan. Beenenue B s3p1k Cut+. (r1aBa 8)

2. I'ep6ept Ilunar. Camoyuntens C++: Ilep. ¢ anri. — 3-e u3a. — CI16.: BXB-IleTepOypr,
2003 (rmaBa 9)

2. Xapsu Jleriten, ITox Jletiten Kak nmporpamMmmupoBars Ha C++: miep. ¢ aari. -M: 3A0
"N3narensctBo buaom", 1999. (rmasa 11)

3. Besapu Crpayctpyn. S3bik nporpammupoBanue Cu++. — M.: bunom, 2005.(rnasa 10)

4. NMopsaaokK BbINOSIHEHUSA paboThbl

1. Co3pmaiite HOBBIN TPoeKT B cpeae MS Visual C++.

2. Habepure TekcT mporpammsl Ha C++ 13 npumepa 2. OTKOMIUIUPYHTE U BHITIOTHUTE
nporpammy. [Ipoananusupyiire pe3yapTaTbl IPOrPaMMBI.

3. Ucnonp3oBanue oTiaaauuKka. 3amycK mporpaMmy B pexxume oTianku. [IpoBepka
TEKYIIETO 3HAYCHUSI TIEPEMEHHBIX, TPACCHPOBKA IO IIaraM, yCTaHOBKAa KOHTPOJIBHBIX TOYEK,
CJIe)KEHUE 32 COCTOSIHHEM MEPEMEHHOM.

4. JInst Oy9eHHOTO BapUaHTa 3aJaHus, PyKOBOJCTBYSICh OMMCAHNEM HACTOSIICH
1ab0paTopHOil paboThI, HAMUIIUTE TPOrPaMMBbI Ha si3bike C++. OTKOMIUIUPYHTE, OTIAAbTE U
BBITIOJIHUTE CBOIO MPOTPaMMY.

5. [1oAroToBBTE OTYET O BBIOJIHEHUH JIA0OPATOPHON pabOTHI

Jlnst yenenHo# ciauun 1abopaTopHOit paboThl HEOOXOIUMO:

— TPEeICTaBUTH MpernoiaBaTeao HabpaHHBINH TEKCT MPOTrpaMMBbl U3 MpUMepa 2;

—  TPOACMOCTPHPOBATH YBEPCHHYIO PaboTy ¢ oTiaaauukoM B cpeae MS Visual C++;

— TPEeICTaBUTh NPENOoAaBaTeNio pPaboTaloNIyI0 MPOrpaMMy Jiss YKa3aHHOTO BapHaHTa

3aJJaHuS;

— OTBETUTH Ha BOMPOCHI MO TEKCTY MPOTPAMMBI.

5. Nopsiaok odpopmneHns oTyeta

OT4eT O BHITIOJIHEHUH JIA0OPATOPHOU PabOTHI TOJHKEH COJEPIKATh:
1) TUTYNIBHBIH JIUCT;
2) BapuaHT 3a/laHus;
3) TeKCT NporpaMmsl;
4) pe3ynbTaThl pabOTHI IPOrPAMMBI.



6. BapuaHTbl 3agaHum

Jst jomycka K 3K3aMeHY J0CTATOYHO BBINOJHUTH JII000€e 0HO 3a1anue. [lis cTyaeHToB,
NMPeTeHAYI0INX HA 0CBO0OKIeHUE OT IK3aMEeHOB He00X0IMMO BBINOJHUTH 002 3a1aHUA.

Bapuanm 1

1.

Hammcars nporpamMmy BerauciieHus OuxkanIero cBepxy umcia crenenu 2; [Iporpamma
JOJIKHA UCTIONIb30BaTh UK while. BXxoHbIe TaHHBIE TOCTYMAIOT C KJIABUATYPHI.
Pe3ynbpTar BRIBOAUTCS HA SKpaH B AECATHYHOM U BOCBMEPUYHOW CHCTEME. Y CTAHOBUTH
mpuHy 1oy 10 CHMBOJIOB, YCTaHOBUTH TOYHOCTD 9 IIUQPHI, 3aTIOTHUTH BMECTO
POOEIIOB CUMBOJIOM *: C TIOMOIIBIO (PYHKIHIA U MaHHUITYJISITOPOB.

[TpoBepuTh Kakue ¢iaru NOTOKa BBIBOJA YCTAHOBIIEHBI U 3aMEHUTH MIOMIAPHO HA JIEBOE
BhIPAaBHHBAHKE Ha MTPAaBOE BHIPABHUBaHUE (M HA000POT) yOpaTh BHIBOJI OCHOBAHUS
CUCTEMBI, €CITU YCTAHOBIICH U YCTAaHOBHTD, ecii cOpotieH [IpoBepuTh pesynbTar.
Jlo6GaBuTh B IporpamMmy J1Ba CBOMX MaHUIMyJsiTopa. OIMH BRIBOJUT COOOIICHHE, IPYTOi
YCTaHABIIMBAET LIECTHAAIATEPUUHBIN BBIBO U IUPHUHY 1os 10.

Bapuanm 2

Hamnucats nporpammy npeodpa3zoBanus mkansl Llenbcus B mxany @apenreiita. 0 o
Lenbcuto paBen 32 no @apenreiiry. 1 rpanyc no Llenscust pasen 1.8 mo @apenreiiry.
BxonHbIC TaHHBIC TOCTYNAIOT C KJIaBHATYPHI. [IpemycMoTpeTh 00paboTKy OMMOOK.
YcranoBuTh mMpUHY 1ot 10 CUMBOJIOB, YCTaHOBUTH TOYHOCTh 9 LU (PHI, 3aTIOTHUTH
BMECTO MPOOEIIOB CHMBOJIOM +: C IIOMOIIBI0 (DYHKIUN U MAaHHITYJISITOPOB. Pesymnprar
BBIBOAMTCS HAa 9KpaH B AECATUYHON U IIECTHAIATEPUYHON CHCTEME.

[IpoBepuTh Kakue (aarv NOTOKa BbIBOJIA YCTAHOBJIEHBI M 3aMEHUTD [TOMApHO Ha
JIeCATUYHbIE Ha ILIECTHA/IIaTepUyHbIe (U HA000POT) JIEBOE BHIPABHUBAHHUE HA MPABOE
BbIpaBHUBaHUE (M Ha000poT) [IpoBeputh pesynpraT. [[00aBUTH B IpOorpaMMy JiBa CBOMX
MaHuIyJIsTopa. OMH BBIBOAUT COOOLIEHUE, IPyTroil yCTaHABIMBAET BOCBMEPUYHBII
BEIBOJ] X TOYHOCTE 15.

Bapuanm 3

Hanwucares nporpamMmy npeo6pazoBanus mkainsl @apenreiita B mkany Lenscus. 0 mo
Henbcuto paBen 32 no @apenreity. 1 rpagyc o Llenscus pasen 1.8 mo dapeHrenry.
YcraHoBUTH mMpUHY oSt 11 CHMBOIOB, yCTaHOBUTH TOYHOCTH 8 IU(PHI, 3aMOTHUTH
BMECTO ITPOOETIOB CUMBOJIOM # C TIOMOIIBIO0 (DYHKITUN U MaHUTTYJIATOPOB. Pe3ynbpTaT
BBIBOJIUTCS HA DKPAH B AECATUYHON U BOCBMEPUYHON CUCTEME.

[TpoBepuTth kakue ¢iaru NOTOKa BBIBOJA YCTAaHOBIIEHBI U 3aMEHUTH MOMIapHO Ha
JECATUYHBIC HA IECTHAIATEPUIHbIE (M HA000POT) JIEBOE BEIPABHUBAHKE HA TIPABOE
BbIpaBHUBaHKE (1 Ha000poT) [IpoBepuTh pe3ynbrar. Jl00aBUTH B MPOrpaMMy J1Ba CBOUX
MaHunystopa. OIMH BEIBOJUT COOOIICHHE, IPYTrOi YyCTaHABIMBACT
HIECTHAALATEPUYHBII BBIBOJ U CUMBOJ 3alIOJTHEHUS .

Bapuanm 4

1.

Hanucats nporpammy pelieHust KBagpaTHoro ypaBHeHus. Kopuu Tonbko
BEIlleCTBEHHbIE. BBOA 1 BBIBO/ Yepe3 cTaHAApPTHBIE TOTOKU BBOJIa-BbIBOJA. BIBOX
pe3ynbTara B "HayuyHOM" (hopmaTe. Y CTaHOBUTH IIMPUHY 10JIs 12 CHMBOJIOB,
YCTaHOBUTb TOYHOCTb 4 LU(PBHI, 3aII0JIHUTh BMECTO IPOOETIOB CUMBOJIOM _. C IOMOILBIO



GYHKIUI 1 MaHUITYJIATOPOB. Pe3ybTaT BRIBOJUTCS HA SKpaH B IECATUYHON U
IIECTHAALATEPUYHOI CUCTEME.

2. TlpoBeputh Kakue (hiard TMOTOKA BBIBOJA YCTAHOBJICHBHI W 3aMEHUTHh MOMApPHO Ha
JIeCATHYHBIC Ha MIECTHAALATEPUYHbIE (M HA000pOT) OOBIYHYIO Ha HAyYHYIO HOTALUIO (U
HaoOopoT) [IpoBeputs pesynbrar. J[00aBUTH B MporpaMMmy JBa CBOMX MaHHMITYJISITOPA.
OnuH BBIBOAUT COOOILEHHE, APYrod YCTaHABIMBAET IIECTHAILATEPUUYHBIA BBIBOJI U
1epexo/] Ha HOBYIO CTPOKY.

Bapuanm 5

]
yi) = > xln—k),n=0,.N-1

1. Hamwmcate nporpammy, BEIYUCIISIOLIYIO k=0 IIporpamma
JI0JDKHA MCTIONB30BaTh UK while. BXoHBIE TaHHBIE TOCTYNAIOT ¢ KIaBHATYPHI.
YcranoBuTh TOUHOCTH 4 U psl. [IpenycmoTpeTs 06paboTKy OMIMOOK. YCTAaHOBUTH
mpuHy nosis 10 CuMBOJIOB, 3aII0JIHUTH BMECTO ITPOOEIIOB CUMBOJIOM " € TOMOLIBIO
(GYHKUIMH 1 MaHUITYJIATOPOB. Pe3ynbTaT BEIBOOUTCS Ha SKpaH B JIECATUYHOM,
LIECTHAALATEPUYHON U BOCBMEPUYHOM CUCTEME.

2. TIpoBeputh Kakue ¢uiaru NOTOKa BHIBOJIA YCTAHOBJIEHBI M 3aMEHUTH MIOMAPHO Ha JIEBOE
BhIpDAaBHHBAHKE Ha MTPABOE BHIPABHUBaHUE (M HA000POT) yOpaTh + Mmepes 9uciiom, eciiu
YCTaHOBJIEH U YCTAaHOBUTH, eciiu copoieH [IpoBeputs pesynbrat. Jl06aBUTH B
IporpaMMmy JiBa CBOMX MaHunyJisitopa. OnKH BBIBOJUT COOOIIEHUE, IPYyTron
YCTaHABJIMBAET AECATUYHBIN BBIBOJ U MIMPHUHY Hojs 10.

Bapuanm 6

1. Hamucate mporpammy, rmedaTarolnyto CHMBOJIBI OT a 70 z. Micrionb3oBats 1uki while. B
CTPOKY BBIBOJUTCSI HOMEP, CHMBOJIL, IIIECTHAAIIATEPUIHBIN 1 BOCBMEPHUHBIA KOJI.
VYcraHoBUTh mUpuHy 1mMojs 10 CHMBOJIOB, YCTAaHOBUTH TOYHOCTD 4 ITU(PBI, 3aTIOJTHUTH
BMECTO POOEIIOB CUMBOJIOM $ € MOMOIIBIO PYHKIMI ¥ MAHUITYJISITOPOB.

2. TlpoBeputb Kakue (uiard MoToKa BbIBOJA YCTAHOBJIEHBI U 3aMEHUTH MOMAPHO Ha yOpaTh
BBIBOJI OCHOBAHHSI CUCTEMBI, €CJIM YCTAaHOBJICH U YCTaHOBUTD, €CIIU cOpoIIeH yopaTh +
nepes YUCIOM, €CJIM YCTaHOBJIEH U YCTAaHOBUTH, eciiu cOpoieH [IpoBepuTs pe3yibTar.
Jlo6GaBuTh B iporpamMmy JiBa CBOMX MaHUMyJsiTopa. OIMH BRIBOJUT COOOIICHHE, PYToit
yCTaHABIIMBAET IIECTHAAIIATEPUYHBII BBIBOJ U TOUHOCTH 10.

Bapuanm 7

1. Hanmmcarts nporpaMmy - mpocTol KalbKyJISTOP € ONEepasMu +, -, *, /. Bxonusie
JaHHbIE, BKJIIOYAs ONepaluy, IOCTyHaloT ¢ KiaBuatypsl. [Ipenycmorpers 06paboTKy
omunOoK. Pe3ynbpTaT BRIBOAUTCS HA IKPAH B JECATUYHOM, IECTHAIIATEPUIHON U
BOCBMEPUYHOI CUCTEME. Y CTAaHOBUTH MIUPHUHY M0JIA 10 CHUMBOJIOB, YCTAHOBUTH TOYHOCTh
4 ungpsl, 3aM0JIHUTH BMECTO IPOOETIOB CUMBOJIOM ~ € TIOMOIIbIO (PYHKIUH U
MaHHUITYJISITOPOB.

2. TlpoBeputh Kakue (uiark MOTOKa BHIBOAA YCTAHOBICHBI U 3aMEHUTH MOMAPHO HA
OOBIYHYIO Ha HAYYHYIO HOTAIMIO (M HAa000poT) yOpaTh BEIBOJ OCHOBAHUS CHCTEMBI, €CITH
YCTaHOBJICH U yCTAHOBUTH, eclii copoieH [IpoBeputs pe3ynbrat. [[06aBUThH B
IporpaMmy JiBa CBOMX MaHumyJisitopa. OIuH BBIBOJUT COOOIICHHE, APYTOIl
YCTaHABJIMBAET IIECTHAAIATEPUYHBIN BBIBOA U CUMBOJI 3aII0JHEHUS 7.

Bapuanm 8



1. Hanwucats nporpamMmy - BO3BEJCHHE YUCIIA N B M-YIO CTE€NEHb. BX0OHbIEC JaHHbBIE
HOCTYMAIOT ¢ KiaBuarypsl. Ilpeaycmorpers 00paboTKy ommnbok. Pe3ynpTaT BEIBOAUTCS
Ha 3KpaH B JECATUYHOM, IECTHAAUATEPUYHON U BOCBMEPUYHOMN CUCTEME. Y CTAHOBHUTH
mypuHy o 10 cMMBOJIOB, YCTaHOBUTH TOYHOCTD 4 LIU(PHI, 3aIOJTHUTH BMECTO
po0eI0B CUMBOJIOM & C MOMOIIBIO (PYHKITNI 1 MaHUITYISITOPOB.

2. IIpoBeputh Kakue (pyarv MOTOKa BHIBOAA YCTAHOBJIEHBI U 3aMEHUTH IONApHO Ha JEBOE
BbIPaBHMBAHME HA MPABOE BbIpaBHHBaHHE (M HA00OpPOT) yOpaTh + mepes YMCIOM, €CIU
YCTAHOBJIEH M YCTaHOBHUTb, eciu cOpoueH IIpoBeputs pesynbraTr. [loGaBuTh B
nporpaMMy JiBa CBOMX MaHumyjstopa. OJIuMH BBIBOOUT COOOIIEHHE, APYroi
YCTaHABJIMBAET BOCBbMEPUYHBIN BBIBOJ U IIMPHUHY 10 20.

Bapuanm 9

1. Hanwucate nporpaMmy - HOCUUTATh JUIMHY OKPYKHOCTH. BXOAHbBIE TaHHBIE TOCTYIAIOT C
KJIaBHATYphl. Y CTAaHOBUTH IIUPUHY M0Js 10 CHMBOJIOB, yCTaHOBUTH TOYHOCTH 4 LIUGPHI,
3aIlOJIHUTh BMECTO POOETIOB CHMBOJIOM / ¢ TIOMOIIBIO (DYHKIIUH H
MmaHumysaTopoB.[IpexycMorpers 00paboTKy ommbok. Pe3ynbraT BEHIBOIUTCS Ha 3KpaH B
JECATUYHOM, IIECTHAAUATEPUYHON U BOCBMEPUYHON CHCTEME.

2. TIpoBeputh Kakue ¢uiarv NOTOKa BbIBOJIA YCTAHOBJIEHBI U 3aMEHUTH MONIAPHO HA
OOBIUHYIO Ha Hay4YHYIO HOTalMIO (M HA000pOoT) yOpaTh BHIBOJI OCHOBAHHUS CUCTEMBI, €CIIU
YCTaHOBJIEH U YCTAaHOBUTB, eciiu copoieH [IpoBeputs pesynbrat. Jl06aBUTh B
IporpaMMy JiBa CBOMX MaHuMyJisiTopa.OAuH BBIBOJAUT COOOILEHUE, IPYTOi
YCTaHABJIMBAET AECATUYHBIN BBIBOJ U TOYHOCTH O.

Bapuanm 10

1. Hamwmcats nporpaMmy - HOCYUTATh IJIOLIAAb OKPY>KHOCTU. BX0O/IHBIE TaHHBIE OCTYHAIOT
C KJIaBHATYPHI. Y CTAaHOBUTH MIUPHUHY TOJs 10 CUMBOJIOB, yCTAaHOBUTH TOYHOCTS 4
1 (dpHbI, 3aTI0JTHATH BMECTO MPOOEITIOB CUMBOJIOM - C TTIOMOIIBIO GYHKIIUN 1
MaHHITyJITOpOB. IIpeaycmoTpers 00paboTKy omuboK. Pe3ynbTaT BRIBOAUTCS HAa SKpaH B
JECSITUYHOM, IIECTHAAIATEPUYHON U BOCBMEPUYHOM CUCTEME.

2. TlpoBeputh Kakue (uiard MOTOKa BHIBOAA YCTAHOBIEHBI M 3aMEHUTH MOIMAPHO Ha JIEBOE
BBIPAaBHHUBAHKE HA NMPABOE BEIpaBHUBAaHKE (M HA00OPOT) yOpaTh + mepes Yuciiom, eciid
YCTaHOBJICH U yCTaHOBUTH, eclii copoiieH [IpoBeputs pe3ynbrat. [[06aBUThH B
porpaMMmy JiBa CBOMX MaHumyJisitopa. OUH BBIBOJIUT COOOIIEHUE, TIPYTron
yYCTaHABJIMBACT MICCTHAAIATCPUIHBIN BBIBOJ M IIUpHUHY 10 10.

Bapuanm 11

1. Hamucate nporpammy penieHus JUHEHHOTO ypaBHEHUsI. BXOIHbIE JaHHBIE TOCTYAIOT C
KiIaBuatypsl. [IpemycmoTpers 00paboTKy OmMOOK. Y CTaHOBUTH MIMPUHY ToJst 10
CHUMBOJIOB. Y CTaHOBUTH TOYHOCTH 4 U PHI. 3aMI0JIHUTH BMECTO MPOOEIOB CUMBOJIOM Yo.
Pe3ynbrar BBIBOOUTCS HA DKpaH B JECATUYHOM, IECTHAALATCPUYHON U BOCBMEPUYHOU
cUCTEME.

2. TIpoBeputh Kakue ¢uiaru MOToKa BHIBOJIA YCTAHOBJICHBI M 3aMEHHUTH TOMIAPHO HA
JeCSITUUHbIE Ha IIECTHAAIaTUPUYHbIE (M HA000POT) JIEBOE BHIPABHUBAHKE Ha MIPABOE
BbIpaBHHBaHUE (1 Ha000poT) [IpoBepuTh pesynprar. J[06aBUTH B IporpaMmy JBa CBOMX
MaHunyasTopa. OIMH BEIBOJUT COOOIIEHHE, IPYTOi yCTaHABIMBACT
IIECTHAAIATCPUYHBIA BBIBOJ M CUMBOJI 3alIOTHEHHS $.

Bapuanm 12



1. Hanwmcate nporpammy, KoTopas nosydaet aansble no ®apenreiity B suzae S9F u
npeoOpasyeT ux B fanusle 1o Lenscuto 15C. 0 no Lenscuro pasen 32 no @apenreiiry. 1
rpanyc o Llenscus pasen 1.8 no ®@apenreiity. BxogHble JaHHbBIE TOCTYNAIOT €
kiaBuatypsl. . [IpenxycMorpers 00paboTKy omrOoK.Y cTaHOBUTH IMPUHY mods 10
CHUMBOJIOB, YCTAHOBUTH TOUHOCTb 4 IIU(PBHI, 3aM0THUTH BMECTO MPOOETIOB CUMBOJIOM * ¢
HOMOIIBI0 GYHKIMN 1 MAaHUIYJISATOPOB. Pe3ynbTaT BEIBOIUTCS HA 3KpaH B JECITUYHOM,
LIECTHAALATEPUYHON U BOCBMEPUYHOMN CUCTEME

2. TIpoBeputh Kakue ¢uiaru MOTOKa BbIBOJIA YCTAHOBJIEHBI U 3aMEHUTH MIONIAPHO HA
OOBIUHYIO Ha HAy4YHYIO HOTalMIO (M HA000pOoT) yOpaTh BHIBOJI OCHOBAHUS CUCTEMBI, €CIIN
YCTaHOBJIEH U YCTAaHOBUTB, eciiu copoieH [IpoBeputs pesynbrat. Jl06aBUTH B
IporpaMMmy JiBa CBOMX MaHunyJsiTopa. OnKH BBIBOJUT COOOIIEHUE, TIPYyTron
YCTaHABJIMBAET IIECTHAAATEPUYHBIN BBIBOJ U IIUPUHY 1o 10.

Bapuanm 13

1. Hanwmcate nporpaMmy BbIYHCIIEHUS ONMKaiiiiero cBepxy uncia crenesu 2; [Iporpamma
JIOJKHA MCIIONb30BaTh UK for. BXonHbIe JaHHBIE TOCTYMAIOT C KJIaBUATYPHI.
[IpenycmotpeTrs 00paboTKy OomnOOK. Pe3ynpTaT BHIBOAUTCS HA 3KPAH B JECATUYHON U
BOCBMEPHUYHOH cucTeMe. Y CTaHOBUTH MIUPHHY 1o 10 CUMBOJIOB, yCTaHOBUTH TOYHOCTb
9 mdpsl, 3aMOTHUTH BMECTO TIPOOEITIOB CUMBOJIOM *: C TOMOIIBIO (DYHKITHI 1
MaHMITyJIITOPOB.

2. IlpoBeputb Kakue (uiard MOToKa BbIBOAA YCTAHOBJIEHBI U 3aMEHUTH MONIAPHO Ha
JIeCATUYHbIE HA ILIECTHAJIIaTepUyHbIe (U HA000POT) JIEBOE BHIPABHUBAHUE HA MPABOE
BbIpaBHUBaHUE (M Ha000poT) [IpoBeputs pesynpraT. [J00aBUTH B IpOrpaMMy JiBa CBOMX
MaHuIyJIsTopa. OMH BBIBOAUT COOOLIEHUE, IPYTroil yCTaHABIMBAET BOCBMEPUYHBIH
BEIBOJ X TOYHOCTE 15.

Bapuanm 14

1. Hamwucarts nporpamMmy BBIYUCIICHUS YaCTHOTO U OCTaTKa OT ACJIICHUA ABYX LICIIBIX YHUCCII.
Bxoanbpie nanHbIe MOCTyNaIOT ¢ KiIaBHaTyphl. [IpeaycMoTpeTs 00paboTKy OmmbOoK.
YcraHoBUTH mMpUHY N0 10 CHMBOJIOB, 3alIOJHUTH BMECTO MTPOOEIIOB CUMBOJIOM $ ©
MOMOIIbIO GYHKIIUI U MaHUITYJIATOPOB. Pe3ynbTaT BRIBOJUTCS HA SKpaH B IECATUUHON U
BOCBMEPUYHOU CUCTEME.

2. IlpoBeputp kakue (hiard MOTOKAa BBIBOAA YCTAHOBJIEHBI M 3aMEHUTh IONApHO Ha
JIeCATUYHbIE Ha LIECTHAALATEpUYHbIe (M HA000POT) OOBIYHYIO Ha HAYYHYIO HOTAIMIO (M
Haobopot) I[Ipoeputs pesynbrar. Jlo0aBUTh B IpoOrpamMmy JiBa CBOMX MaHHITYJISITOPA.
OnvH BBIBOAUT COOOILNEHHE, APYrOod YCTaHABIMBAET INECTHAIIATEPUYHBIA BBIBOJI H
Nepexo]l Ha HOBYIO CTPOKY.

Bapuanm 15

1. Hanmmcars nporpaMmy BbIUMCIIEHUS OnmKaiiiero cHu3y uucna crenenu 2; [Iporpamma
JOJI’KHA UCTIOJNIb30BaTh UK while. BXoHbIe TaHHBIE TOCTYNAIOT € KJIABUATYPHI.
[IpenycmotpeTh 00paboTKy OMMUOOK. Y CTAaHOBHUTH MUpUHY 1Ot 10 CUMBOJIOB,
3aII0JTHUTH BMECTO MTPOOEIIOB CUMBOJIOM $ € TIOMOIIBIO (QYHKIMH ¥ MAaHUITYJISITOPOB.
Pe3ynprar BRIBOIMTCS Ha 3KpaH B AECATHYHOW U MIECTHAAUATCPUYHON CUCTEME.

2. TlpoBeputh kakue (pyarv MOTOKa BHIBO/IA YCTAHOBJIECHBI M 3aMEHUTH IMONAPHO HA
JECATHYHBIC Ha IIECTHAAIATEPUIHbIE (M HA000POT) JIEBOE BEIPABHUBAHKE HA TIPABOE
BbIpaBHUBaHKE (1 Ha000poT) [IpoBepuTh pe3ynbrar. Jl00aBUTH B MPOrpaMMy J1Ba CBOUX
MaHunyasitopa. OIMH BEIBOJUT COOOIICHHE, IPYTOi YCTaHABIHBACT
HIECTHAALATEPUYHBII BBIBOJ U CUMBOJ 3alIOJTHEHUS .



Bapuanm 16

1. Hamwmcats nmporpamMmmy pemieHus KBaJpaTHOTO ypaBHeHUs. KopHU MOTYT OBITH
KOMIUIEKCHBIMU. BXO/1HBIE JaHHbBIE MOCTYMAIOT ¢ KiaBUaTyphsl. IlpemycmoTpersb
00paboTKy OMMOOK. Y CTaHOBUTH MKPHUHY 10JIs 10 CHMBOJIOB, yCTaHOBUTH TOYHOCTD 4
1 (dpHI, 3aTIOJIHATH BMECTO MPOOEITIOB CUMBOJIOM & C TTIOMOIIBIO QYHKIIUN U
MaHMITYJIATOPOB. Pe3ynbTaT BEIBOJUTCS Ha SKpaH B JCCATUYHOMN U MIeCTHAIATEPHUUHON
CUCTEME.

2. TlpoBeputh kakue ¢uiaru MoToka BbIBOJA YCTAHOBJICHBI M 3aMEHUTH IMOIMAPHO Ha JIEBOE
BBIPDAaBHHMBAHHME Ha IMPaABOE BBHIpaBHUBAaHKE (M HA0OOPOT) yOpaTh + mepes YUCIOM, €CIn
YCTAaHOBJIEH M YCTaHOBHUTbH, ecnu cOpomen IIpoBeputs pesynbraTr. [loGaBuTh B
nporpaMMy JIBa CBOMX MaHumyjstopa. OIuWH BBIBOOUT COOOIICHHE, APYTOil
yCTaHABJIMBAET BOCbMEPUYHBIN BBIBOJ M IIHPUHY 1O 20.

Bapuanm 17

1. Hamwmcate nporpammy, KoTopas nosrydaet nanssle 1o Llenscuro B Buge 15C n
npeoOpazyeT ux B nannbie o dapenreiity 59F. 0 mo Lenscuto pasen 32 o
@apenreiity. 1 rpagyc no Llenscus pasen 1.8 no ®apenrenty. Y cTaHOBUTH LIMPUHY
nosist 10 CHMBOJIOB, 3aMIOJHUTH BMECTO MPOOEIIOB CUMBOJIOM $ ¢ TIOMOIIIBIO (BYHKIUIA U
MaHUIYJIATOPOB. Pe3ynpTaT BBIBOAUTCA HA DKPAH B JECATUYHOMN U MIECTHAAUATCPUYHON
cucreMe.

2. TIpoBeputh Kakue ¢uiaru MOTOKa BbIBOJIA YCTAHOBJIEHBI U 3aMEHUTH MONIAPHO HA
OOBIUHYIO Ha HAy4YHYIO HOTalMIO (M HA000pOoT) yOpaTh BHIBOJI OCHOBAHHUS CUCTEMBI, €CIIU
YCTaHOBJIEH U YCTAaHOBUTH, eciiu copoieH [IpoBeputs pesynbrat. Jl06aBUTH B
IporpaMMy JiBa CBOMX MaHuMyJisiTopa.OAuH BBIBOJAUT COOOILEHUE, IPYTOi
YCTaHABJIMBAET ACCATUYHBIN BBIBOJ U TOYHOCTH O.

Bapuanm 18

1. Hammcarts nporpaMmy, KOTOpas moiy4aeTt AanHbie 0o no @apenreiity B Bune SOF u
npeoOpasyeT ux B fanssle 1o Leascuto 15C, mu6o Hao6opot. 0 o Llenbcuto paen 32
no dapenreiity. 1 rpagyc no lenscus pasen 1.8 mo dapenreiity. Bxoausie nannbie
HOCTYTAIOT ¢ KiIaBuarypsl. [IpengycMorpers 00paboTKy OomMOOK. Y CTaHOBUTH IIUPUHY
noJist 10 CUMBOJIOB, yCTaHOBUTH TOYHOCTH 4 LIU(PBHI, 3aMIOJIHUTH BMECTO MPOOEIIOB
CHUMBOJIOM \ C TOMOILBIO MaHUITYJIATOPOB. Pe3ynpTaT BEIBOAUTCS Ha SKpaH B
JECATUYHOM, IIECTHAAUATEPUYHON U BOCBMEPUYHON CUCTEME.

2. TlIpoBeputh Kakue ¢uiarv NOTOKa BbIBOJIA YCTAHOBJIEHBI U 3aMEHUTH MOMAPHO HA
JECSITUUHBIE Ha IIECTHAIIaTUPUYHbIE (M HA000POT) JIEBOE BHIPABHUBAHKE HA IIPABOE
BbIpaBHMBaHUE (U Ha000poT) [IpoBepuTh pesynbrar. J[06aBUTH B IporpaMMy JBa CBOMX
ManuryssiTopa. OauH BEIBOAUT COOOIIEHNE, APYTol yCTaHABIUBAET
IIECTHAAUATEPHYHBIA BHIBOJ M CUMBOJI 3alIOJTHEHHS $.

Bapuanm 19

1. Hamucatpe nmporpammy, evaTarollyo BCE BBOAUMBIE CUMBOJIBI. B CTPOKY BBIBOJUTCS
CHUMBOJI, IECTHAIIATEPUYHBIA U BOCBMEPUYHBINA KOJI. Y CTAHOBUTH MIUPUHY T0JIst 10
CUMBOJIOB, YCTAHOBUTH TOUHOCTbH 4 IIU(PBHI, 3aMOJHUTH BMECTO MPOOETIOB CUMBOJIOM / C
MOMOIIBbIO GYHKIUI U MAaHUTTYJIITOPOB.

2. TlpoBeputb Kakue (uiard MOToKa BbIBOJA YCTAHOBJIEHBI U 3aMEHUTH IOMAPHO Ha yOpaTh
BBIBOJI OCHOBAHUS CUCTEMBI, €CITH YCTAHOBIICH U YCTAaHOBHTD, €CJIU COpOIIIeH yOopaTh +
nepe YMCIOM, €CIIM YCTaHOBIICH M yCTaHOBUTH, eciu cOpomeH [IpoBepuTs pe3ybTar.



Jlo6aBHTh B IpOrpaMMy 1B CBOMX MaHHITYJIATOpa. OMH BEIBOJUT COOOIICHHE, IPYTOM
YCTaHABJIMBAET IIECTHAAATEPUYHBIN BBIBOJ U TOYHOCTH 10.

Bapuanm 20

1. Hanmcate nporpammy penieHus KBaapaTHOrO ypaBHEeHUs. KOpHU TONBKO
BELIECTBEHHbIE. BBOM 1 BBIBOJ Uepe3 CTaHAapTHBIE IIOTOKU BBOAA-BbIBO/IA. BbIBOX
pe3yabpTata B "HayuyHoM" ¢opMare. Y CTaHOBUTH ITUPHUHY OIS 12 CUMBOJIOB,
YCTaHOBHUTH TOYHOCTb 4 LU PBI, 3aII0JIHUTH BMECTO MPOOETIOB CUMBOJIOM _. C TOMOIIBIO
GyHKIUI 1 MaHUTTYJIATOPOB. Pe3ynbTaT BRIBOJUTCS HA SKpaH B IECATUYHON U
LIECTHAALATEPUYHON CUCTEME.

2. IlpoBeputhb kakue ¢uiaru NOTOKa BbIBOJA YCTAHOBJIEHBI U 3aMEHUTH IIONIApHO Ha
JECATHYHBIE Ha IIeCTHAAIATEpUIHbIE (U HA00OPOT) JIE€BOE BEIPABHUBAHKE HA TIPABOE
BbIpaBHUBaHUE (M Ha000poT) [IpoBeputh pesynpraT. [J00aBUTH B IpOrpaMMy JiBa CBOMX
MaHunyastopa. OMH BEIBOJUT COOOIICHHE, IPYTOi yCTaHABINBAET
HIECTHAALATEPUYHBII BBIBOJ U CUMBOJ 3alIOJTHEHUS .

Bapuanm 21

1. Hamwmcars nporpaMmy - mpocTol KalIbKyJISATOP € ONepaysivMu +, -, *, /. BxonHbie
JaHHbIE, BKIIIOYAas ONepaluy, IOCTynatoT ¢ kiaBuatypsl. [Ipegycmorpers 00paboTKy
omunOoK. Pe3ynpTaT BRIBOAUTCS HA IKPAaH B JECATUYHOM, IECTHAIIIATEPUIHON 1
BOCBMEPUYHOM CUCTEME. Y CTAaHOBUTH MIUPHUHY M0JIA 10 CHUMBOJIOB, YCTAHOBUTH TOYHOCTh
4 ungpsl, 3aM0JHUTH BMECTO IPOOETOB CUMBOJIOM ~ € TIOMOIIbIO (DYHKIUH U
MaHHITYJISITOPOB.

2. TlpoBeputh Kakue (uiark MOTOKa BHIBOAA YCTAHOBICHBI U 3aMEHUTH MOMAPHO HA
OOBIYHYIO Ha HAYYHYIO HOTAIMIO (M Ha000poT) yOpaTh BEIBOJ OCHOBAHUS CHCTEMBI, €CITH
YCTaHOBJICH U yCTaHOBUTH, eclii copoeH [IpoBeputs pe3ynbrat. [[00aBUThH B
porpaMmy JiBa CBOMX MaHumyJisitopa. OIuH BBIBOJUT COOOIICHHE, APYTOIl
YCTaHABJIMBAET IIECTHAALIATEPUYHBIN BBIBOA U CUMBOJI 3aII0JHEHUS 7.

Bapuanm 22

1. Hammcate nporpammy - BO3BEJECHUE YHCIIA N B M-yIO CTeNEHb. BXOIHbIEC TaHHbBIE
NOCTYTAIOT ¢ KiIaBuarypsl. [IpenycMorpers 00paboTky ommbok. Pe3ynbraT BEIBOIUTCS
Ha dKpaH B JECATUYHOM, IECTHAAATEPUYHON U BOCBMEPUYHOM CUCTEME. Y CTAHOBHUTh
mpuHy 1ot 10 CHMBOJIOB, YCTaHOBUTH TOYHOCTH 4 IIUQPHI, 3aTIOJTHUTH BMECTO
po0OesIoB CUMBOJIOM & C MOMOILBIO (PYHKIMNA U MaHUITYJISITOPOB.

2. TlpoBeputh Kakue (uiark MOTOKa BHIBOAA YCTAHOBICHBI U 3aMEHUTH MOMAPHO HA
JIECATUYHBIC HA MIECTHAIIATEPUYHbBIE (M HA000POT) JIEBOE BhIpaBHUBAHKE HA MPABOE
BbIpaBHUBaHUE (M HA000poT) [IpoBeputh pe3ynsraT. [[00aBUTH B IpOrpaMMy JiBa CBOMX
MaHunyasTopa. OMH BRIBOJUT COOOIIEHHE, IPYTOi YyCTaHABIMBAET BOCHMEPHYHBIH
BBIBOJ U TOYHOCTH 15.

Bapuanm 23

1. Hammcate nporpammy, e4aTarollyto BC€ BBOAUMbIE CUMBOJIBI B HUKHEM PETUCTPE.
[Iporpamma nomkHa HCTIONB30BaTh MUK While. BXoHBIE TaHHBIE TOCTYIAIOT C
kiaBuatypsl. [lpegycmorpers 06paboTKy omuOoK. Pe3ynpTaT BEIBOAUTCS Ha SKpaH B
JIECATUYHOM, IIECTHAUATEPUYHON U BOCBMEPUYHON CUCTEME. Y CTAHOBUTDH IIUPHUHY
nossi 10 cuMBOJIOB, YCTaHOBUTH TOUHOCTB 4 ITU(PHI, 3aMIOJTHUTH BMECTO MPoOeIoB
CHUMBOJIOM & C TIOMOMIBIO (PYHKITUI 1 MaHUITYJISI TOPOB.



2. TlpoBeputs Kakue ¢uiaru MOTOKa BHIBOJIA YCTAHOBJICHBI M 3aMEHHTH TIOMIAPHO HA yOpaTh

BBIBOJI OCHOBAHUS CUCTEMBI, €CITU YCTAaHOBIICH U YCTAaHOBHTD, €CJIU COpOIIIeH yopaTh +
niepe]T YUCIIOM, €CJIH YCTAHOBJICH U YCTAHOBUTH, eciii cOpomeH [IpoBepuTh pe3yibTar.
JloGaBuTh B porpamMmy JiBa CBOMX MaHUMyJsTopa. OMH BRIBOJUT COOOIICHHE, PYToit
YCTaHABJIMBAET IIECTHAAUATEPUYHBIN BBIBOJI U TOYHOCTH 10.

Bapuanm 24

HamnucaTs nporpammy - nocuuTaTth JJIMHY OKPYKHOCTH. BXO/IHbIE TaHHBIE IOCTYNAIOT C
KJIABHATYPHI. Y CTAHOBUTDH MIUPHUHY OIS 10 CHUMBOJIOB, YCTAHOBUTH TOYHOCTD 4 UG PHI,
3aIMOJIHUTh BMECTO MPOOETIOB CUMBOJIOM / ¢ IOMOIIBIO (DYHKIUH
MaHunyasTopo.lIpegycMoTpers 00paboTKy ommboK. Pe3ynbTaT BBIBOAUTCS Ha SKpaH B
JIECATUYHOM, IeCTHAIATEPUUHON U BOCBMEPUYHOH CUCTEME.

[IpoBepuTh Kakue (aarv NOTOKa BbIBOJIA YCTAHOBJIEHBI M 3aMEHUTD [TOMAPHO Ha
JIeCATUYHbIE Ha ILIECTHAIIATUPUYHbIE (U HA000POT) JIEBOE BHIPABHUBAHKE HA MPaBOE
BbIpaBHUBaHUE (M Ha000poT) [IpoBeputh pesynpraT. [[00aBUTH B IpOrpaMMy JiBa CBOMX
MaHuIyJsTopa. OAMH BBIBOAUT COOOIIEHUE, IPYToil yCTaHABIMBAET
IIECTHAANATEPUYHBIH BEIBOJ 1 CUMBOJI 3alIOJTHEHHS $.

Bapuanm 25

1.

Hanwucars nporpaMmy penieHus TMHEHHOTO ypaBHEHUs. BXOIHbIE JaHHBIE TOCTYMAIOT C
kiaBuatypsl. [IpeaycmorpeTs 00paboTKy OmMOOK. Y CTaHOBUTH MIUPUHY 1ot 10
CHUMBOJIOB. Y CTAaHOBUTh TOYHOCTH 4 ITU(PHI. 3aMIOJHUTh BMECTO POOETOB CUMBOJIOM Y.
Pe3ynbpTaT BHIBOIUTCS HA SKPaH B ACCATUYHOM, IECTHAALATEPUIHON U BOCBMEPUYHOM
CUCTEME.

[TpoBepuTth kakue ¢iaru NOTOKa BbIBOJA YCTAaHOBIIEHBI U 3aMEHUTH MIOTIApHO Ha JIEBOE
BhIpaBHHBAHKE Ha MIPAaBOE BHIPABHUBaHUE (M HA000POT) yOpaTh + mepes Yuciiom, eciiu
YCTaHOBJIEH U YCTaHOBUTH, eciiu coporeH [IpoBeputs pesynbrat. J[00aBUTH B
porpaMMy JIBa CBOMX MaHHITyJIATOpa. OJUH BBIBOJUT COOOIICHNE, IPYTOi
yCTaHABIIMBAET MIECTHAAIATEPUYHBII BBIBOJ U MIUpUHY mois 10.



