OCHOBBI NPOTPAMMHUPOBAHUS
JlabopaTopHas padota 2
Tema: Jlornueckue OIICPATOPLI U BCTBJICHUC
eawb n1adopaTopHoil padoThI
[ensimu 1aHHOM pabOTHI SBJSIOTCSA H3yYEHHE YCIOBHBIX OIMEPATOPOB W OOyYEHHE HAITMCAHHUIO
IPOrPaMM C Pa3BETBICHHOM MOCIIEI0BATEILHOCTHIO JICHCTBH.
Kparkue TeopeTnyeckune cBeIeHus
Onepanuu CpaBHEHHs U JOTHYECKHE ONePAHH
Onepauuu CpaBHEHUs] W JIOrMYeCKHe OMEePalMM B KAa4yeCTBE ONEPAHIOB M PE3YJIbTaTOB
orepanuii UCIoNb3yIOT 3HadeHus true u false. B s3pike C++ 3nauenus true u false mpencraBnens
tunom bool.

Onepaum/l CpasHeHus U J1o2udecKue oIepalnuu NpeacTaBICHbI CICAYIOIHUMUY onepaTopamMu:

OnepaTopbl CPAaBHEHUS

Onepatop Onepauus
> JleBbl1it onepan Ooabuie yem TpaBblid
>= JleBblii oniepany bobue unu pager IPaBoMy
< JleBblii oriepani MeHbuLe yem TIPABBIN
<= JleBbIi1 onlepaH MeHbule Uil pageH IPaBoOMy

== JleBb1it oniepany pagex MpaBoMy
1= JleBblil oniepany He pagen IpaBOMy
Jloruyeckue onepaunu
Omnepatop Onepanus
&& W, xoHbIOHKIUS
| NJIN, nn3broHKINAs
! HE, orpunianue, otpuniarenbHas HHBEPCHS

Tabnuia HICTUHHOCTH IS 1I02UYeCKUX OTIepalnid:

P Q P&&Q PIIQ IP

false false false false true
false true false true true
true false false true false
true true true true false

Kak omepanuu cpaBHEHMs, TaK U JIOTUUECKHE ONEPALUU MUMEIOT 0oJjiee HU3KUU MPUOPHUTET IO
CPaBHEHHIO C apU(PMETHUYECKUMU omepanusMu (KpoMe TMOCTUKCHBIX (OpPM uHKpeMmeHma W

O0eKpemMenma).

IIpuopurer socuueckux onepaunii U ONepaluil cpagHenus CIEHyOINN:

Beiciunii npuopurer

Otpunanue (!)

Omnepatopsl cpaBHeHuUst > >= < <=
Omnepatopsl paBeHcTBa == =
Konpronkmus (&&)

Juzpronkims (|))

Hwu3mmii npuopurer




Kak u B apudMeTHuecKkux BBIPAKCHHSX, IS U3MEHEHHS IOPSIKA BBHIMIOJHEHUS OINepanuit
CPaBHEHHUS U JIOTHYECKHUX OTEPaIfii MOKHO UCTIOIh30BATh KPYTIIbIE CKOOKH.
Yci10BHBIE OIIEPATOPHI
VY CIIOBHBIE OTIEPATOPHI MMO3BOJISIIOT OPTaHU30BATh AITOPUTMUYECKUE CTPYKTYPBI «Bemenerue.
Omnepatop if
JlaHHBII omepaTop CIYXHT A TOTO, YTOObIl HA OCHOBE NMPOBEPKHM MCTUHHOCTH HEKOTOPOTO
yCIOBUS (VCI0BHOU KOHCMPYKYUu) BBIIOJIHUTh WM HE BBINOJIHUTH HEKOTOpbIe AeicTBus. Tak

peanu3yeTcs BapuaHT KOHCTPpYKIUH Bemeanenus — O06xoa. O6mas ¢popma oneparopa:

if (ycrioBHOe BEHpaxeHMUE) OIIEepPaTop;

[Tpumep:
if (x < 0) x = -x;

Takxe MOKHO C TOMOIIBIO (PUTYPHBIX CKOOOK ONPEeNaTh OJIOK JeHCTBHIA:

if (x < 0)
{
X = —Xy
cout << x << endl;

}

Omneparop if-else

JIaHHBI OMEpPaTop CIYXHUT Ui TOTO, YTOOBI HAa OCHOBE NPOBEPKH MCTUHHOCTH HEKOTOPOTO
yCIOBHSA (YCI08HOU KOHCMPYKYUL) BEIOpaTh, KAKOK U3 JBYX BapUAHTOB JCHCTBUI BBIOJHUTH: OJTUH —
€CITU YCIIOBUE UCMUHHO, BTOPOH — €CIIM YCIIOBHE J10d#cHO. Tak peann3yercss BApHaHT KOHCTPYKLIUHU
Bemenenus — Anbrepaatusa. O61mas ¢popma oneparopa:

if (ycrnoBHOe BHpaxeHue) omnepaTopl;
else omneparop?;

ITpumep:

if (x > 0) cout << "Umcyio Sosavpme 0";

else cout << "Umcsmo HE Gompme 0";

Takxe MOXKHO C TOMOIIBIO PUTYPHBIX CKOOOK ONPEENATh OJIOK JeHCTBHIA:

if (x > vy)

r = x - Vy;
cout << "PaszHuua Mexmy X m Y = " << r;
}
else
{
r =y — X;
cout << "PasHuua Mexny Y m X = " << r;

}
Koncrpykuus if-else-if
B mporpammax 4acto HCHOJB3yeTCss KOHCTPYKIHMS, KOTOPYIO Ha3bIBaroOT secmuuyet if-else-if.

Tak MOXHO peann30BaTh BApUAHT KOHCTPYKIIUU Bemeénenus — Beioop. O6miast popma:



if (ycroBHOe BEHIpaxeHMe) OIepaTop;
else if (yCJIOBHOE BLIPaXeHME) OIepaTop;

else omneparTop;

ITpumep:

int x = 1;

if (x == 0) cout << "Hymnerol BapuaHT";
else if (x == 1) cout << "llepBBt BapmaHT";
else if (x == 2) cout << "Bropow BapmaHT"

else cout << "llogxomAuwyM BapMaHT He BHOpaH";

TepHapHublii onepartop ?:

JlaHHBIH OmepaTop MOYKHO HCIIOJIb30BaTh BMECTO orneparopa if-else, samucannoro B hopme:
if (ycrnoeBme) nepeMeHHas = BHpaxXeHUe;

else IIepeMeHHada = BEHEPAXeHUE;

Onepamop ?: SBISIETCS mepHapHuIM, TIOTOMY YTO OH UMeeT Tpu ornepanaa. Odmas dpopma:

BripaxeHnmel ? BrelpaxeHue? : BrlpaxeHue3;
Pesynbrar paboThl onepaTopa onpeneisiercs CaeayoumM 00pa3oM.
CHavana BeruMchseTcss Bwoipasicenuel. Ecnu oHO umeer 3HaueHue triue, BbIYHCIACTCS
Bouipaosicenue? v ero 3HaueHUE CTAHOBUTCS pe3yiabTaroM. Eciu Beipascenuel umeer 3navenue false,
TO BBIYHCIIACTCA BbzpaofceHue3, 1 €ro 3HAYCHHUEC CTAHOBUTCS PE3YJAbTATOM.

Hampumep:

int x 10;

int y = x > 9 ? 100 : 200; // B y sBammmercsa 100, Tax xax 10 > 9
Omneparop switch
3T10T omneparop IMpeaHasHA4YCH I BBI60pa BC€TBU BBIUYUCIUTCIIBHOTO IIpOHECCa HCXOAAd U3

3HAUCHHUS ynpasisaoujeco svipaxcerus. O6mas popma oneparopa:

switch (ynpasisgomee BHPaxeHMUE)
{
case sBHaueHuel:
IIOCJIENOBATEJILHOCTL ONEepPaTOpOB;
break;
case sBHaueHue?l:
IIOCJIENOBATEJILHOCTL ONEepPaTOpOB;
break;

default:
IOCJIeIOBATEJIbHOCTE OIIEPaTOPOB;

}
ITpumep:

char ch;
cin >> ch; /* ureHue cumMmpojya */
switch (ch) {

case 'l': cout << "BBegmena 1!"; break;
case '2': cout << "BBegmenHa 2!"; break;
case '3': cout << "BBegmeHna 3!"; break;

default : cout << "He BBemeHa umuppa ot 1 mo 3";



3aganue
Paspaborarh mporpamMMmy [T KasKI0# 3a1au U3 001ero 1 MHAMBHIYAJTbLHOI0 33/ 1aHHsl.
Tumel mMepeMEeHHBIX YCTaHABIMBAIOTCS B COOTBETCTBHE C YCIOBHEM 3agaud. Vcrmomb3yiite
MOTOKOBBIii BBOA-BBIBOJ (CiN, cout).
B 1niepBOM HMHAMBHAYaJbHOM 3aJaHUU HCIOJIB3YHTE YCJOBHBIE ONMEPATOPbl WIH TePHAPHBIN
orepaTop B PEIICHUU.
Bo BTOpOM HHIWBHAyalbHOM 3aJaHHU HAIKCATh MPOTrPaMMy C HCIOJIb30BAHHEM OIepaTopa

MHOYECTBEHHOI0 BbIOOpa Switch.

MeTtoauyeckue ykazaHusi
BrimonHuTe 001Me 1 HHAMBUAYAJIbHBIE 33aHUS.
[Ipn BbIMONHEHMH OOIIMX 3a7aHUil HE TpeOyeTcs OTYeT, HO BCE €IIe HYXHA 3alura C
00BSICHEHHEM KOJ1a IPOTPaMMBI.
[lpy BBIOJHEHUH WHAWBUAYAJIbHBIX 3aJIaHMH HEOOXOIWMO BBINOJHUTH CICAYIOIIME ATAIlbI
AJIS KaXKA0M 32/1a4M OT/A€JIBHO:
1) cnoBecHas MOCTaHOBKA 3a/1a4H;
2) aHanM3 337a4u U popMasibHas OCTAHOBKA 3a/1a4H;
3) mnpoektupoBanue (pa3paboTka alIropuTMa) — Jydie Bcero B rpaduueckoit dopme (6110k-
cXeMa), HO MOXKHO ¥ B CJIOBECHOH (pOpME WIIH TICEBIOKO/I;
4) peanu3zanus (KOAUPOBAaHHUE, OTIAIKA);
5) TtectupoBaHue.

Pe3yJ'IBTaTBI BBITNIOJTHEHU S HHAUBUAYAJbHBIX 3aJlaHHI Oq)OpMI/ITL B BUAC OTUYCTA.

O0wmee 3axanue

I[Tpu BBIMTOJTHEHUH UCTIOIB30BATh JOTHYECKHEe U apu(pMeTHYeCKHe orepaTopsl (6e3 yCaI0BHBIX
onepaTopoB). B perrennn He0OXOAMMO HCIIOJB30BaTh OCOOCHHOCTH TpeoOpa3oBaHus Thma bool B
1eI0e YnCIio B apudmerrnueckux Boipakenusx (true = 1, false = 0).

[Tonb30BaTe b BBOIUT C KIIABHATYPhI CTOMMOCTH TOBapa (BEIIECTBEHHOE YHCIIO) B PYOJISX.

Ecnu croumocts 6ombiie 100 pybieit, To caenaTh CKUIKY POBHO B 5 pyOsieil.

Ecnm xe ckuaka 6ompie 1000 py6reit, To caenats ckuaky B S0 pyoOseii.

BbIBECTH, CKOJIBKO B HTOT'€ HYXKHO 3aIlTATHTD 3@ TOBAP.

[Tpumepsl paboTHI TPOrPaMMBIL:

CroumocTb ToBapa (py6.): 150 CToumocTb ToBapa (py6.): 1100

Cymma K ornnate: 145 pyb6. CyMMa K onnate: 1050 py6.



I/IHnannyaanue 3aJaHusA

Bapmuanr 1
1. Jlanb! TpH BELIECTBEHHBIX YUCIA X, Y, Z. BpiBecTH HanboblIee 1 HAaMMEHbILIEe CPEIN HUX.

2. 3a1aHO HAYaJIbHOE HAIPaBJICHUE CTPEIKHU. «CEBEP», «BOCTOK», <«3amaa» WU «OT»
(Ol'[peI[eJ'IHeTCSI IIPOCTO YHUCIIOM OT 1 no 4-x). BBoautcsa cumBoa 'W', 'a' win 'd', 0003HaYaroIIuI
HIOBOPOT HAIPaBJICHUS: 'W' — HE TIOBOpPaYMBaThCs, 'a' — MOBOPOT BiieBo, 'd' - HOBOPOT BIpaBo. BriBecTn

HOBOE HaIlpaBJIeHUE MOciIe NOBOpoTa. Ecii CHMBOJI HEKOPPEKTEH — BHIBECTH COOOIIEHUE 00 3TOM.
Bapuanr 2

1. Jlanbl 7Ba BEIIECTBCHHBIX YHMCIA X, Y U Jlornyeckas nepemennas b. Eciu b paBHa ucrune, To
HYKHO ITpeo0pa3oBath Yuciia B nouodcumenvivle. ECu b paBHa KU, TO HYXKHO PeoOpa3oBaTh 4nciia

B ompuyanmejlbHble.

2. JlaHbl /1Ba BEIIECTBEHHBIX YHUCIIAa U CHMBOJI, 0003HAYAIOUIMI apu(METHUYECKYI0 OMEepalnio
("+', -, " wmm '\'). BeimonHuTh apudMeETHUYECKOE ACHCTBUE C OTHMH YHCIIAMH,
COOTBETCTBYIOILIEE 3aJJaHHOMY CUMBOJY. Eciiu 3a/1aH HEKOPPEKTHBIM CUMBOJ — BBIBECTH COOOLICHHE

00 3TOM.
Bapuanr 3

1. I[aHBI TpU BCIICCTBCHHBIX 4YHncCiaa X, Y, Z. IlocunTaTh CKOJIBKO CpCar HUX NOJIOIHCUMETIbHBIX U

CKOJIBKO ompuyameivbHblx YUCCII.

2. B mecsime 31 nens. IlepBoiii 1eHb — moHenenbHUK. [laH HOMep THS. BBIBECTH KakuM JHEM
HEJIeNU SBIISIETCS 3aJaHHBIN JIeHb. Ecu JaH HEKOPPEKTHBIA HOMEp — BBIBECTH cooliieHne o6 aToM. B
pCILICHUHU JJAHHOMW 3aJauil BaM NIOMOXeT onepaTop % (HeT HeOOXOAMMOCTH PacIUChIBATh SWitCh st

Bcex 31 aHen).
Bapuanr 4

1. I[aHBI TPU BCHICCTBCHHBIX YUCIIA X, Y, Z. CocTaBUTh nporpammy, BbeIBOJAIIYHO OTACIIBHO TC U3

HHUX, KOTOpBIC HE MPUHAIEKAT OTPE3KyY [-5, 5], u Te, uTo He MpUHA IeXKAT.

2. Kooga kapt coctout u3 36 kapt. OHa ymopsiodueHa MO0 HOMHHAJIAM KapThl OT «6» JI0
«Ty3ay». Takxke MacTH KapT CIAEAYIOT IPYT 32 IPYTOM: IIHKU», «IEPBH», «OyOU» U «KpecTu». 3a1aH
HOMEpP KapTbl. BbIBECTH OTAENBHO HOMUHAL U Macmb KapTbl. EcliM 3aaH HEKOPPEKTHBIM HOMEp —

BBIBECTH COOOIICHHE 00 3TOM. B perieHnn nanHoit 3aqa4i BaM moMoryT oneparopbl %o u /.
Bapuanr 5

1. I[aHBI TPpU BCUICCTBCHHBIX YUCIA X, Y, Z. BriBectu COO6H_[CHI/IC 0 TOM, KaKUX YUCCJI CPCAN HUX

60J'II)IH€, YemHblXx UJIN HeYeniHvlx.



2. 3aman HOMep Mecsa. BeiBecTn Ha3BaHme 3agaHHOrO Mecsna. OTAENbHO BBIBEIUTE BPEMS
rojia, KOTOpOMY MPUHAICKUT 3TOT Mecsll. Eciiu 3a7jaH HEKOPPEKTHBIN HOMEpP — BBIBECTH COOOIIECHHE
00 srom. CrapaiiTech, YTOOBI CTPOKM BBIBOJIa COOOIIEHWH HE MOBTOPSUIMCh. B pemieHnu aaHHOU

3a/1a4¥ BaM [IOMOXKET omepartop /.
Bapuanr 6

1. JlaHbl Tpu BEUIECTBEHHBIX YHUCIA X, Y, Z. COCTaBUTh IPOrpaMMy, BBIUUCIISIONIYIO, KAKUE JBa

qucia Jar0T MUHUMAJIbHOC ITPOU3BCACHUC.

2. Jlanbpl J1Ba 4yuciaa M CUMBOJ '<', '>' miM '='. B 3aBHCUMOCTH OT CHMBOJIA, BBIBECTH
HauMeHbInee ('<') yucio, HauOosbinee Yuciao ('>') WM BBIBECTH COOOIICHHE O TOM, PaBHBI JIU

guca ('="). Eciu 3a1aHHbIi CHMBOJI HEKOPPEKTHBIM — BBIBECTH COOOIIEHHE 00 ITOM.
Bapuanr 7

1. I[aHBI JIBa JCUCTBUTENLHBIX YMCIIA X, y. Ecan X>y, 3HAaUYCHHUC X 3aMCHHUTb Ha CPCIHCC

apru(MEeTHUECKOe ITHX JIBYX YHCEIl, HHAa4Ye Y — Ha UX MMPOU3BeJeHNne. BriBecTH X, y.

2. BpiBecTH Ha3BaHHUE NaJiblla U KOHEYHOCTH, IIe OH HaXOAMUTCS, 110 33laHHOMY HOMEpPY NaJibLa.
[Manbuer HOMepyrOTCst 0T «OoNbIIOTO» 10 «MH3MHIA». C 1 1o 5 manbupel — jeBast pyka, ¢ 6 mo 10 —
npaBas pyka, ¢ 11 mo 15 maneuer — neBas Hora, ¢ 16 mo 20 — npaBast Hora. Ha3BaHue KOHEUYHOCTH
BbIBOAMTE OTAeNbHO. CTapaiirech, 4TOOBI CTPOKH BBIBOJA COOOIEHHUI He moBTopsunuck. Eciu HoMep

HEKOPPEKTHBINA — BHIBECTH COOOIIEHHE 00 3TOM.
Bapuanr 8

1. Jlanb! 1Ba JeWCTBUTENBHBIX YMCIA X, y. BbIBecTH uX momycymmy, eci x+5 > y-5, u ux

PAa3HOCTB, €CJIK 3TO HE TaK.

2. JlaHBl CTOMMOCTH TOBapa M KaTETOpHUs CKUAKH. BBIYMCINTH CTOMMOCTB C y4€TOM CKUIKH
ckuaky: kareropusi 1 — 30%; kareropus 2 — 20 %; kareropus 3 — 10 %; kareropus 4 — 5 %;
kareropus 5 — 3 %; xareropus 6 — 1%. 3amaHHas cyMMa MeHbIIE WU paBHa (), M KaTeropHsi CKUIKU

HEKOPPEKTHA — BBIBECTH COOOIIIEHUE 00 ITOM.
Bapmuant 9

1. laael Tpw JEHCTBUTENBHBIX dYHCIA X, y, Z. COCTaBUTh NPOrpPaMMy, BBIUHUCISIONIYIO

MaKCUMaJlbHOE U3 XtY, Y+Z u x+z.

2. 3amaercs Homep aumamaszona: 1 — [0,1], 2 — [0,5], 3 — [0,10], 4 — [0,50] , 5 — [0,100]. Ecnu
3aJ]aH0 HEKOPPEKTHOE YHCIO — BBIBECTH COOOIIeHHe 00 3ToM. I'eHepHpyeTcs CilydaiHOe YHCIO B

nanHoM guamnasone (cMm. ¢ysk. rand()). ITocime 3Toro mosp30BaTesib BBOIUT €I OJHO yucio. Eciu



OHO COBHAJI0 CO CIC¢HECPHUPOBAHHBIM, TO Bbl BBIBECTHU COO6HI€HI/I€ «Ho6ena». Ecmm HET, BBIBECTH

CT€HEPUPOBAHHOE YHCIIO KAK OTBET.
Bapuant 10
1. Jlansl yeThIpe AeHCTBUTEIBHBIX yucia X1, X2, X3, X4. Haiiti HanboJbIee 4nco.

2. CootBercTBHE Beca HoMepy kareropuu: 1 — 10 kr, 2 — 50 xr, 3 — 100 kr, 4 — 250 xr, 5 — 500
Kr. JlaHbl HOMEpa KaTeropuil BECOB JIBYX I'py30B. Beruncinuths oOmumii Bec 3Tux rpy3oB. Eciu Homep

XOTb OZJHOHM M3 HUX HEKOPPEKTHBIH, BMECTO BECa BBIBECTH COOOIIECHHE 00 ATOM.
Bapmuanr 11

1. Hansl Tpu JEHCTBUTENBHBIX 4HCIAa X, y, Z. COCTaBUTh MNPOrpaMMy, BBIYUCIISIONIYIO

HaunboibIiee u3 [X-y|, |y-z| u |z-X|.

2. 3amano uenoe yucino. Juamazon ot 10 mo 20. BeiBeaurte ero mpeacTaBieHUE B JBOUYHOM

koze. K mpumepy, 12 — «1100». Ecnu 3a1aH0 HEKOPPEKTHOE YHUCIIO — BBIBECTU COOOIIIEHHE 00 3TOM.
Bapuaur 12

1. lansl Tpu JEHCTBUTENBHBIX dYHCIA X, Y, Z. COCTaBUTh NPOrpaMmy, BBIUUCISIONIYIO

MHUHUMAJIbHOE U3 X, Y+Z U XZ.

2. 3aman HOMep. BwiBemute ®UMO crymeHTa Bamieil mOATrpymmbl moj 3TuM Homepom. Eciwm

3a/1aHO HEKOPPEKTHOE YHCIIO — BBIBECTH COOOILCHUE 00 ITOM.
Bapuanr 13
1. JlaHbl TpH OEHCTBUTENBHBIX YHCIA X, Y, Z. COCTaBUTh MPOrpaMMYy, BEIYHCIISIONIYIO:
r = (x+y+z)/(xyz), ecnu X, Y, Z =0, u r = X+Yy+Z B IPOTUBHOM CITy4ae.

2. 3amgano ymcno — 4ac. Jlnana3zon ot 1-24. BeiBeauTe COOTBETCTBYIOIIEE COOOIICHUE 3TOMY
Bpemenu. K npumepy, 3 — «3 vaca Houn», 12 — «llongens», 20 — «8 vacoB Beuepa». Ecnu 3agano

HEKOPPEKTHOE YUCJIO — BBIBECTH COOOIIEHHE 00 ATOM.
Bapmunanr 14

1. Jlanbl Tpu NEHCTBUTENBHBIX YHCHA X, Y, z. Ecin X 1= 0, To BIBecTH Y/X 1 z/X. B mpoTuBHOM

cirydae ecim Y = 0, BeiBecTH Z/Y, WHAYE BHIBECTH Z.

2. 3a1:[aHo [EJIOC YUCIO — 3TO HOMCED. BriBecTH cMMBOJI aHTJIMMCKOIO aJ'I(I)aBI/ITa noa 3adaHHBIM

HoMepoM. Eciit 3a1aHO HEeKOPPEKTHOE YHCIIO — BBIBECTH COOOIIEHUE 00 ITOM.



