1 3anstue Nel.

1.1 TlepBas nporpamma

Paccemotpum Takyio 3anauy: Hanucame npopanmy, KOMopas 8600UN NAPbL LUCEA U B
yucasem ux HOL (nauboavwuii obujui deaumenv). st BolUKCIeHHs GyIEM HCII0Jb30BaA
COOTHOLIIEHHE

gcd(a,b) = ged(b,a mod b).

1.1.1 Tekct nporpammbi

[ToJHbIf TEKCT MporpamMbl MPUBEAEH HHXKeE.

I #include <stdio.h>
2 /* a first program */
3 int main(void)

4 |

5 int a, b;

6 int c;

7 while (scanf ("%d%d", &b, &c) == 2) {

8 if (b <=0 || c <= 0) {

9 printf("Invalid_parameters\n");
10 } else {

11 // invariant: GCD(a,b)==GCD(b,a%b)
12 do {

13 a = b;

14 b = c;

15 c a % b;

16 } while (c != 0);

17 printf("%d\n", b);

18 }

19 }

20 return 0;

21 1}

DTa nporpamma B LIMKJIe CUMTHIBAET [BA LeJ/IbIX unc)a, Bblurcser HOJ 9Tux uuces u nevata
pesyJibrat. MICTOUHMK, H3 KOTOPOTO CUHTHIBAIOTCS UHC/Ia HA3bIBACTCS CMAHOQPMHbOIM NOMOK(
8600a. OObIUHO OH CBSI3aH C BBOJOM C KJ1aBUATYPbl, HO B JaJIbHElIIeM Mbl PACCMOTPUM, KaK MO>
HO MepeHanpaBJ/IsiTh Ha CTAHAAPTHBINH MOTOK BBOAA MPOM3BOJIbHBIE (haii/ibl. Pedybrat paGoTs N
yaraeTcsl Ha cmandapmHolll oMok evt600a. OObIUHO ITO FIKPAH WM OKHO HA HEM. OTIATb-Tak
B JlaJibHel1IeM Mbl PACCMOTPHUM, KaK MOXKHO T1epeHanpasJsiTh BbIBOJ NporpaMmbl. KiaBuaTypa
JUCIIe, 0To6parKatolui HHPOPMALIHIO, BMECTE HA3bIBAKOTCS MePMUHALOM.

Tenepb Mbl 3Ty nporpammy Mo Liaram, 1eMOHCTPUPYsi 6a30Bble BO3MOXKHOCTH si3blka Cu. K
BMJIHO M3 TEKCTa IPOrpaMMbl, OHA 3aMUChIBaeTCst B CBOOOJAHOM (hopmare, TO ecTb Bce npobey
U 11epeBO/ibl CTPOK MPU KOMITHJISLUK [TporpaMMbl UrHopupytotest. [TosTomy aist npuanus Tekce
NPOrpamMmbl GoJIbLIEH HATISAHOCTH HCMOJb3YIOTCST OTCTYMbI. CYLIECTBYET MHOTO CTUJICH paccT
HOBKH OTCTYIOB B TEKCTe TPOrpaMMbl (0 BOMIPOCY «HAMJIYUILIEro» CTHJISI MHOTO JIET YT «peJl
THO3HbIEe» BOHHBI). B nasbHefilieM Mbl Oya1eM NpHAEPKUBATbCS CTUJS OTCTYTIOB MPEJIOKEHHO
aBTOpaMH si3blka B cBoeil Kuure.



1.1.2 KomMeHTapuu B TEKCT€ NPOrpaMmbl

BcraButh KOMMEHTApHil B TEKCT NPOrpaMMbl MJIH 3aKOMMEHTHPOBAThH CYLLECTBYIOLLUE (par-
MEHT MOXKHO CJIeJIyIOLHMH CII0COOaMH.

11 // invariant: GCD(a,b)==GCD(b,a%h)

Taxoit KOMMeHTapHil HaUMHAETCS € JIBYX CHMBOJIOB // W MPOJOJIKAeTCs 10 KOHLA CTpOKI/Il‘
CylecTByeT BO3MOXKHOCTb MPOJIUTL CTPOUHBIA KOMMEHTAPHUI Ha CJILYIOLLYIO0 CTPOKY, 10CTaBUB
B CaMOM KOHLIe CTPOKM CHMBOJ \. MeXly HUM U KOHLIOM CTPOKH He JIOJI2KHO ObITb NPOGEbHbIX

CHUMBOJIOB.
2 /* a first program */

10 — OJIOUHBII KOMMEHTApPHi, KOTOPbIA HAauMHaeTCsl ¢ JBYX CUMBOJIOB /* W 3aKaHUMBaeT-
Csl [1ePBbIMH BCTPETUBLIMMHUCSA cuMBosiaMu * /. Takoii KOMMeHTapuil MOxKeT pacroJiaraTbCsi Ha
HeCKOJIbKHX CTPOKaX TeKCTa porpaMMbl. MHor1a 1J1s Jiyuliiero Bbljie/eHUst KOMMEHTapusi B TeKCTe
NporpaMMbl Kax/1ylo CTPOKY HaUMHAIOT C JOTOJHUTeNbHOTO CHMBOJIA *, HAllpUMep Tak.

/* a first program — calculate GCD of two numbers
* Public domain
*/

OO6paTuTe BHUMaHHe, UTO TakKke KOMMEHTapHH He MOTYT ObITh BJIOXKeHHbIMHU. [TosiByieHue nep-
BOJ JKe Mapbl CHMBOJIOB * / 03HAuaeT 3aBeplieHre Bcero KomMmeHTapusi. [1oaToMy Heslb3si KOMMeH -
THPOBAThb (DYHKLMH LEJHKOM, €CJIM OHH Y2Ke cojiepKaT OJlouHble KoMMeHTapuu. Tak, cienyiouui
(hparmeHr:

1 /*

2 int simple func(int n)

3 f

4 /* add 1 to argument */
5 return n + 1;

6 }

7 */

BbI3OBET CUHTAKCHUECKYIO OIJ_IH6Ky MPU KOMITHUJISILMK TPOTPAMMBbI. bBsiounbiii KOMMeI—I’I‘apI/II'/JIY Ha-
yMHaloLIMiiCs Ha cTpoKe | (akTHuecKu 3akaHuuBaeTcst Ha cTpoke 4. st Toro, utoGbl OTKJIIOUHTh
KOMITUJISILIMIO GOJIbILIOro (hparMeHTa Koja HCIMOJIb3YIOTCs JIMPEKTHUBDLI MPENpoLeccopa, KoTopble
Mbl paccMOTpuM no3jHee. [Toatomy Huxkoeda He Kommenmupyiime 6GAOUHVIM KOMMEHMADU-
em ppaemenmeol Kooa!

BHyTpu KoMMeHTapHsi OZIHOTO BUJA CleLHa/IbHbIe CUMBOJIBI / / U /*, HAUMHAIOLINE KOMMEHTa-
puii He seiictyioT. [TosTomy

1 /*+1+2// +3+ 4 */+5
+ 6

SKBHUBAJICHTHO

1 +5
+ 6

Kaxblil KOMMEHTapHil CUMTaeTCsl SKBHUBAJICHTHLIM OJHOMY CHMBOJy mnpoGesa. [losTomy
a/** /b 3KBMBaJIeHTHO a,_b, a He ab.

'Crporo roBopsi, TaKoii KOMMeHTapHii Gl O(GULHAILHO BBEIEH TOILKO B cTanaapte C99, HO K 5TOMY MOMEHTY ero
[OJYIeP2KUBAJIH BCE CYLILIECTBYIOLIME KOMITHJIATOPBI.

1.2.1 CumBoOJbHbIE KOHCTAHTDI

3ameuaHue: CJIOBO «CHMBOJI» — OU€Hb CHJIBHO TEPErpy»KEeHO PA3HBIMH CMbICAMH, MO3TO!
MHOT/IA yIOTPEGJISTIOT CJIOBO <JTHTEpa».

JIuTepHble KOHCTAHTBI 3aMUCHIBAIOTCS B anmocTpodax (oaHHAPHBIX KaBblukax ). Hampumep, ’ ¢
— Jgirepa a. Kpome Toro, jiist crieltaibHbIX CHMBOJIOB MIPUMEHSIETCST CJIE/YIOLIast 3armuch: / \
— JqimuTepa «anoctpod», " \\’ — juTepa «oOpaTHasi Kocasi uepra» (backslash), " \n’ — nute
repexojia Ha HOBYIO CTPOKY, ' \ £’ — JiuTepa TabyJIsiiuy.

O6parute BHUMaHHE, YTO JIUTEPHBIE KOHCTAHTHI UMEIOT TUM int, a He char.

1.2.2 TlpusHak KoHua aiia

B sanauax, kotopble Mbl ¢ Bamu GyneM paccMaTpuBath, IPorpamma, Kak IpaBHJIo, JOJIXKHE
LMKJIe CUMTHIBATh BXOJIHbIE JaHHble, 00pabaThiBaTh UX U BLIBOAUTL pe3yJibTar. Kak npasuio, ur
HYe BeIETCs He J10 MOJyueHHsl CellnanbHOro 3HaUeHH s, a 10 HaCTyIIeHust koHya gaiaa. IToc
TOTO0, KaK MpH YTeHHH U3 (aiisia Obl1 JOCTUTHYT KOHell (haiisia, JaHHBIX B HEM He 0CTasloCh, U aJ
HeMllIHe OrnepalMK YTeHHs K JaHHOMY (bafi/Ty HemPUMEHHMBI H HX HCTTOJIb30BATh HeJb3sl.

Korna nporpamma cunTbiBaeT AaHHbIE C KIaBHATYpbl (TePMHUHAJA ), TOJMb30BATE/b I0JAKEH C:
yKa3aTb, B KAKOI MOMEHT BBOJL JaHHBIX [IPOIPAMMbBI OH CUMTAeT 3aBepLUEHHbIM. [l 3TOro Hax
Maetcs crelrasbHas komouHauus kiaasuil (Ctrl-Z B Windows, Ctrl-D B UNIX-cucremax). 9
KOMOUHALMS KJ1aBHLLI OObIUHO He 11051BJIsIeTCsl B (hafijie B BUJE CUMBOJIA, HO IPUBOJUT K TOMY, U
yCTaHaBJMBaeTcs (uiar KoHua ¢aiia v Bce PyHKLMH BBOJA JaHHBIX (B HALIEM CJydae oKa ToJb
scanf) 6y1yT Bo3Bpallath crielipaibHoe 3Hautue -1 (EOF). Ecan dyHkums scanf Bo3Bpalia
3HayeHue EOF, 3HaueHHe BCeX CUMTBbIBAMBIX B JaHHOM BbI30Be scanf rnepeMeHHbIX He onpese
Ho. TakuMm 06pasoM, npusHakx Koxya gatirg — Mo cneyuasbHoe 3Haterie, 8036paujaem
Gynkyuamu umenus u3 gaiia, a He ocoboe snaueHue 8 camom gaiae.



neyvaTh 11eJ10ro (int) 3HaueHHs1 CO 3HAKOM.

neuaTb 6€33HAKOBOTO 1171070 (unsigned int).

reyaThb JUIMHHOTO 11eJ10r0 (long) co 3HAKOM.

neuaTh 6€33HAKOBOTO JWVIHHHOTO Lesioro (unsigned long).
neyaTh JUIMHHOTO 11e/10r0 (long long) cO 3HAKOM.

neuaTh 6€33HAKOBOTO JVIMHHOTO 1eJ10r0 (unsigned long long).
NeYarh JIMTEPDI.

neyath BellleCTBEHHOTO uKca (double).

revaThb BelleCTBeHHOro uhc/a (long double).

B dopmaTHO# cTpoKe MOTYT HCIOJIL30BATHCS ClelHalbHble M0C/1e10BaTeNbHOCTH CHMBOJIOB!
\n — nepexojl Ha CJe/YIOLLYI0 CTPOKY, \'t — CHMBOJ TaOyJsILUH (/IS pABHOTO OTCTYyNa CToJN6-
LOB). DTO NPUMEpPDI TaK HA3bIBAEMbIX ClELHA/bLHBIX NOC/Ae0BaTeNbLHOCTEN. XOTS B TEKCTe Mpo-
rpaMMbl OHH 3aIUCBIBAIOTCS ABYMS (Ui Gosiee) GaliTamu, B paboTalolLell TporpamMMe UM COOTBET-
CTBYIOT O/IMH GAIT — COOTBETCTBYIOLLHMH YIIPABJISIOLIMHA CHMBOJI B KOAUPOBKE, C KOTOPOi paboTaer
cucremMa. YroObl HareyaTaTh 3HaK MPOLEHTA, OH MOBTOPSIETCS ABAXK/IbI.

3Hak B3sITHsI ajipeca & JUisi BCeX TOKa PACCMOTPEHHBIX HAMH THIOB He CTAaBUTCs!! ApryMeHTbI
neyaTH 10JKHbI ObITh TOUHO TOTO THIIA, KOTOPBII yKa3aH B Crielln(pHKalun popMaTa (MCKII0UeH s
— cM. Hike). OHY JOJ2KHBI HATH B TOM 2Ke MOPSsIIKE, B KOTOPOM MePEUHC/IeHbl B CTPOKe (popmara.
B nportuBHOM ciiyuae Baiua nporpamma OyJIeT B JlydllleM cJjyuyae reyataTb UTO-TO CTpPaHHOeE, a B
XyJLIeM — aBapUIHO 3aBEpIIAThCH.

Jlnist neuatd 3HaueHuii Tuna short wiv signed char HyKHO HCIIOJIB30BATh CllEeLUPUKATOP
neyatu urcesa Tina int. [lis neuaru sHauenuii Tuna unsigned short winunsigned char
HY2KHO MCI0J1b30BaTh CHIEUU(UKATOP MeyaTh uuces THina unsigned int. [lisi neuatn 3HaueHui
tuna £loat UcroJb3yeTcs creuuduKaTop neuati snaueHui tuna double.
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1.1.15 Bo3sBpart 3HaueHUs U3 PyHKUHUH

20 return 0O;

[TockonbKy hyHKIHMS main o0bsiBIEHA KAK BO3BpaLLalolias Liejoe 3HaueHHe, He0OX0IUM orle-
parop, KOTOpbLIH onpee/uT Bo3BpallaeMoe 3HaueHue. Onepatop return Bbi3blBaeT 3aBeplleHHe
paboThl (DYHKIMH ¥ BO3BPAT 3HAUEHHUs], yKa3aHHOTO B OMepaTope.

OTHOCHUTE/ILHO CaMOro BO3BPALLAeMOro 3HaUeHUs! [oKa 3aMeTHM, UTO PyHKLHs main B 0Oblu-
HBIX CJIyuasiX JI0/KHa BO3Bpalats sHauetue 0.

1.2 Bropas nporpamma

Paccmorpum caenytoltyto 3anauy: yoaaumo u3 8X00H020 NOMOKA 8ce npobenbHoie Aume-

1 #include <stdio.h>

2 int main()

3 {

4 char c;

5 while (scanf("%c", &c) == 1) {

6 if (c != ’_") printf("%c", c);
7 }

8 return 0;

9 }

1.1.3 upekrtuBa npenpoiieccopa

1 #include <stdio.h>

D10 — TaK HasbiBaeMasi AMpeKTHBa npemnpolieccopa. [lepen ocHoBHOH (ha3ofil TpaHCIALUH
TEKCT Nporpammsl GyzieT 100aBiieHo cojepxkumoe daiia stdio.h, KOTopble HAXOAUTCS B O
HOM M3 CTaHAAPTHBIX KaTaJloroB ornepauroHHol cucteMbl. CobeTBenHo si3blk Cu He onpejesn
T HUKaKUX yHKLHIL, KOTOpble MOJUIePIKUBAIOT ONepaliii BBO/a/BbBOJA, PAGOTY CO CTPOKAMY
Jipyrue Heo6X0AMMble BO3MOKHOCTH. Bee oHH BbiHeceHbl B cTanaapTHyio 6ubanoreky Cu. B UNI.
cHUCTeMax CTaHIapTHYyto 6u6/1oTeKy sibika Cu uacto HasbiBaloT libe. Pafin stdio.h — 3To oft
u3 (haisIoB cTaHAaPTHON GHOIMOTEKH, B KOTOPOM OMPEJIEISIIOTCS THIIbI JaHHBIX, KOHCTAHTI, T1ep
MeHHble 1 QyHKIMH, HeoGXO/IMMBIe /151 oflepaluii BBojia,/BbiBosia. Haskuke Takoil IMPeKTUBbI TP
npoleccopa yKasbiBaer, uto B porpaMmme Gy/yT HCMOJb3oBaThest ByHKIMH BBOAa/BbIBOJA. 1
CKOJIBKY MOUTH BCSIKasl TIPOrpaMMa u4To-J1H60 BBOAUT HJIH BBIBOJIT, BKJIIOUeHHE (afiyia stdio
OyJIeT NPUCYTCTBOBATD [10UTH B KaxK/10H IIporpamme.

1.1.4 ®yHkuus main

3 int main(void)

4

21 )

D10 — onpezeneHne GyHKLUUH ¢ UMeHeM main. B sisbike Cu OTCYTCTBYET Je/eHHe Ha TIPOLL
Jypbl U (DyHKLIMH, BCE BbINOJIHSIEMble 00'beKThbl Ha3bIBAIOTCS (PYHKLUAMU, 1aXKe €CJIH OHH HEe BO
BpALLLAIOT 3HAUEHUsI-pe3yJibTara.

[Tporpamma Ha s13bike Cw SIBJISIETCS] COBOKYMHOCTBIO (PYHKLMH U M106a/1bHBIX ONPENe/eHUH,
€CTb [OHATHE 0 KAKOM-TO IVIaBHOM 0JI0Ke, ¢ KOTOPOro HauMHaeTcst paboTa, oTcyTcTByeT. B mp
rpamMme J10JI2kHa ObITb olpejie/ieHa (yHKLMS ¢ UMeHeM main, IMEHHO 3Ta (PyHKLUHUs Oy1eT Bbl3Ba
1epBOii, MocJie TOro, Kak 3aBepLIUTCs MHULMA/IN3aLHsl 00beKTOB CTaHAapPTHOH GUOJIHOTEKH.

Cranaapr a3blka Cu JUKTYeT, 4ToObl (hyHKLMSI main Obl1a 00bsBIEHA KaK BO3BPALLAIOLL
uesoe 3Hayenue. Ecan 910 He Tak, Bbl, cKopee Bcero noJyuure npeiynpexieHie oT KOMIMI
Topa®. JIesio B TOM, uTo (hyHKIMs main BLI3LIBAETCS OMEPALHOHHON CPEJIOi, U MI0ITOMY J10JK
YIOBJICTBOPSITH TPEOOBAHUAM ONEPALUOHHON CPeJibl, TO €CThb €€ TUI IapaMeTPOB U THIT BO3BPALLL
eMoro 3HauyeHHsl KECTKO pukcHpoBanbl. ONMH U3 BapHAHTOB — 3TO (PYHKLHUS, KOTOpasi He TIp
HUMaeT [1apaMeTPOB M BO3BpallaeT 3HaUeHHe LeJ10ro THIa, KaK B HalleM npumepe. Mrak, sceec
obvasadlime pYHKYUIO main KAK 8036pAULAIOWYIO 3HAYCHILE 1en020 munal

durypHble cKOOKH MocJle 3aroyioBka (yHKLMM — 5TO COCTaBHON oreparop, aHajor beg:
1 end s3blka Mackanb. Teso dyHKIMK B sisbike Cu 3aKJ/II04aeTcsi B COCTAaBHON orepatop, aa:
€CJIM OHO COCTOMT U3 OJIHOIO ollepartopa. MHorna cocTaBHol onepaTop Mbl Gy1eM I1POCTO Ha3bIBa
6a0KkOM.

B nauasie j1060ro coctaBHOro oreparopa, a He TOJIbKO TOr0, KOTOpble 06pa3yeT Tes10 (hyHKL
MOTYT CTOSITb OTpeJie/eHUst TepeMeHHBIX. DTH MepeMeHHble, KaK MPaBHJIo, CYLIECTBYIOT OrpaH
ueHHOe BpeMsl, [10Ka COCTaBHOMH oIlepaTtop He 3aBepLLUU/ paboTy.

B C90 Bce onpesesieHust JJOKaAbHbIX MepeMEHHBIX JI0JXKHbI Pa3MellaThCsl 10 ONepPaTOPOB,
cranfapre C99, kak u B a3bike Cu++, onpejiesieHust JIOKaIbHbIX IePEMEHHbIX U OIIePaTOpPbl MOT
ObITh NepeMellaHbl. Bbl MoxkeTe 00 bABHTD JIOKAIbHYIO IEPEMEHHYIO B cepeinHe OJ10Ka, a TaKxK(
3aroJIoBKax LMK/aa for.

2B Cu++ npasuiia KEcTie — 310 Gy/IeT OUINGKA KOMIHJSILMH.

3



1.1.5 OnpeaeneHuns nepeMeHHbIX

5 int a, b;
6 int c;

D10 — omnpeje/ieHHe JOKaJIbHbIX IePeMeHHbIX &, b, ¢, KOTOpble UMEIOT LieJIblil THIT.
[Ipocreiiiee onpenesnenne nepeMeHHbIX HMEET TaKoH BUL.

w.n

onpeneJjieHMe = THUIl CHMCOK NepeMeHHBx ";
CIMCOK_ IePEeMEeHHHX = rnepemeHHas { "," nepemeHHas }

nepeMeHHas = umsa [ "=" 3HaueHUMe |

[1pu onpenesieHnH epeMeHHast MOXKeT ObITb Cpady NPOMHULNAIN3HPOBAHA HEKOTOPLIM 3Haue-
HHeM, HarpuMep.

int a = 4;

Eciin onpezesenne JiokaabHOH NepeMEHHOH He COePXKUT HHULUMAIM3ALNH, TO HAUa/IbHOE 3Ha-
ueHMe TaKoi [lepeMeHHOH He onpesiesieHo. Tak, B HallleM cJlyyae Haua/bHOe 3HaueHHUe 1epeMeHHbIX
a, b U ¢ He ONpesesIeHO, TO eCTb B HUX COJEPAKHUTCST «MyCOP>», OCTABLLMICS HA CTEKE M0 XOJy Bbl-
TMOJIHEHHS IPOTPAMMBbI.

Peructp OykB (3ariaBHble—CTpPOUHbIE) B AEHTH(HHUKATOPAX U KJIIOUEBBIX CJIOBAX 3HAUMM, TO
ecTh Main M main — 3To JiBa pas/HuHbIX HleHTH(HKATOpa. TeM He MeHee, B TpOrpamMmme He pe-
KOMEHJlyeTcsl UCI0/1b30BaTh UMeHa, Pas/nyaloliecs ToJAbKO PerucTpoM OyKB.

1.1.6 TlpocTble TUNBI AAHHBIX

B s13bike Cun ornpeaesieHbl CaeAyole OCHOBHbIE ITPOCTbIE THUIIbI.

_Bool LeJIblH THIT, JOCTATOUHBIH YISl XpaHeHus 3HaueHnii 0 u 1 (C99);
char LeJTbIi THII, IOCTaTOYHbIH /11 XpaHEHHs CUMBOJIOB;

int LIeJIbIA THIT;

float BELLECTBEHHOE UHMCJIO C OJIMHAPHOH TOYHOCTBIO;

double BEIIECTBEHHOE UMCJIO C IBOWHOH TOUHOCTBIO;

Complex MoaudHKaTop KomiiekcHoro thma (C99).
~ Yro6bi onpeenuTh THIT 60J1ee TOUHO HCIONb3YIOTCS KBanudHKaTopsl short, long, signed,
unsigned, B pe3y/bTaTe MOXKHO HCIONB30BATH CJIeAyIOLIHE TPOCThIE TUMbI JAHHBIX, KOTOPbIE e~
peunciieHsl B Tabauue 1.

KuioueBoe c/10Bo, 3anucantoe B KBaJpaTHbIX CKOOKAax, 03HAUaeT, YTO OHO MOKET ObITb OIy-
uteHo. Tak, Tun [signed] long [int] MoxeT 3anuchbiBaThcs U Kak signed long, U Kak
long int,nkKak signed long int, u npocro Kak long. Kpome Toro, K/toueBbie cjoBa MO-
TYT CBOOOJIHO MEPeCcTaBJsATLCS JIPYT OTHOCUTENBLHO JIPYra, TO eCTh TOT »Ke caMblil THIT MOYKeT 3a/1a-
BaThCs M Kak long int signed.

SIBnsiercst im TN char 3HAKOBBIM WJIH 0€33HAKOBBIM, 3aBUCHT OT KOHKPETHOH peanu3aluu
KoMIuJIsiTopa si3bika Cu. [Toatomy Beajie, riie TpeGyeTcsi BLINOIHATb apU(MeTHUECKHE OTIEePALIH,
3aBUCSILLME OT 3HAKOBOCTH, HEOOXOIMMO SIBHOE YKa3aHHe 3HaKOBOCTH THNa char.

Paamep tuna char sipjisieTcst elMHULIEH H3MePEHHsT pa3Mepa Beex Ipyrux Tunos. [Toctynpy-
eTCsl, UTO NepeMeHHast Tuna char 3anumaet oauH 6aiT. TaknuM 06pa3oM MOXKET MOJIYUHThCS, UTO
6aiiT OyleT cojep:kath, Hanpumep, 9 6utoB. Bee npoune THIbl UMEIOT padmep, KpaTHBbIi LeJoMy
umncy 6aiToB.

Tun int uMeer pagmep MalLIMHHOTO CJ10Ba HA JaHHOH apXUTeKType. Ec/ii MalllnHHOe CJI0BO —
16 6uT, TO M THIT int Gy1eT UMETb TaKOH YKe pasmep.
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3. I_],PIKJ'I BbITOJIHSIETCs1, TTOKaA YCJOBHUE, 3alluCaHHOEC T10CJ1e while HCTHHHO.

1.1.12 O paccraHoBKe «;»

B si3bike Cu «TOUKH C 3amsiTON» SIBJSIIOTCSI COCTABHOM YacTblo KaXK0ro oriepatopa, Kpol
COCTaBHOI0, MO3TOMY JOJI2KHbI o0sizaTe/IbHO cTaBUTCs nocJie HuX. [Tocsie coctaBHOrO oriepaTto
TOUKa C 3aMsiToi HUKOTIA He I0JKHA CTaBUTbCs!

1.1.13 Apudmernueckue BbIpaKeHus U NPUCBAUBAHHUS

13 a = b;
14 b = c;
15 c=a % b;

B s3blke onpesesieHbl 0ObIUHbIE apUPMETHUECKUE ONePaLIUH:

+  CJIOXKEHHE.

~  BbIUHTAHHE.

YMHOKEHHE.

nesenve. Ecan oba onepania onepauun — LeJible BbIPAXKEHUs], JeJeHHe OyaeT BblMoJ-
HATbCS KaK JleJleHUe Halleslo, pe3ysbratoM OylleT Toxe Lejoe 3HaueHue. Ecin xotsa Obl
OJIMH U3 ONepaH/I0B OTPHLLATENIEH, TO Pe3YJIbTaT ONepaLH LeJOUHCEHHOTO 1eeHHs 3aB1-
CHT OT peasiu3aLuy. Ec/in XoTs Obl OIUH ONepaH]] — BeLLeCTBEHHOE UHCII0, feseHHe Oy1eT
BBIMOJIHATBCS HAJl BELLLECTBEHHBIMM UHCJIAMH U J1ACT BELLIECTBEHHBII Pe3yJ1bTaT.

% B3sITHE OCTATKa OT JeseHusl. [IpUMEeHHMO TOJILKO K LieJIbiM BblpaxKeHusaM. Eciiu xoTs Obl
OJIMH M3 ONEPaH/I0B OTPHLIATE/IEH, TO Pe3ysbTaT ONepaLli B3sTHsI 0CTaTKa 3aBUCHUT OT pe-
a/IM3aLUH.

[Tpu BbINOJIHEHMH OTIepALUil CJIOKEHHST U BBIUMTAHHS C LIeJIbIMI UHCJIaMH apU(METHUECKOE TI
peroJiHeHHe WK NepeHockl He AnarHoctupyercs. [Tporpamma npoaoskuT paboraTh Kak HH ObIB
Jio. Ho npu BbINoJIHEHHH onepaluil yMHOXKEHHSI U JIeJIeHUs], a TaK:Ke CJIOXKEHHUsl U BbIUWTaHMUS]
BELLeCTBEHHBIMH UHCJIAMH, OLIMOKH JIMaTHOCTHPYIOTCS U BbI3bIBAIOT aBapHIHOE 3aBeplieHHe 1P
rPaMMbl.

Onepauus npucBanBaHus = 1aéT pe3yJbTat, PaBHbIH IPUCBOCHHOMY 3HAUEHUIO, [I03TOMY [
IyCTHMO MCI10JIb30BAHHE HECKOJIbKHX IPUCBAWBAHMI MOJPSIL, HAlIPUMep:

a=Db=c=0;

1.1.14 ®yHkuus BbIBOJA JAHHBIX

9 printf("Invalid_parameters\n") ;

17 printf("%d\n", b);

DyHkuus printf neyaraer 3HaUCHHS HA CTAHAAPTHBIN MOTOK BbIBOZAA (0OBIYHO 3TO IKpal
[TepBblit napamerp ¢yHKIMH — 3To cTpoKa hopmara neuati. CTpoka opmara MOKeT cojie
JKaTh OOBIYHbIE JTUTEPbI, KOTOPBIe OYIyT MPOCTO MeYaTaThesl, a MOXKET COfleprKaTh CrelHdHKaLl
(hopmara rneuatH, MoOXoxHe Ha pacCMOTpeHHbIe HaMU NpH pa36ope yHKLUK scant. [Tpocreiiin
U3 HUX MepeunceHbl HIXKe.



Onepauus && — Joruyeckoe «u». OHa JaéT 3HaueHHe «J10XKb>», eCJIH XOTs Obl OIMH H3 apry-
MEHTOB JaéT 3HauUeHHe «JI0xKb>». Kak u npe/playliasl, sTa ornepalmst BbIYUC/ISCTCS 110 KKOPOTKON»
cxeme. Ecuit nepBblil apryMeHT Jlal 3HaueHHe «JI02Kb», BTOPOH apryMEeHT JlazkKe He BBIUUC/ISIETCSI.

O6paTute BHUMaHKe, UTO B si3blke Cu OTCYTCTBYET JIOTHUECKHI THIT KaK TakoBoH. Besne, rie
TpeOyeTcsl JIOTHYECKOe 3HAYEHHE «JI0XKb» HJIM «HCTHHA», MOXKET HCIO0JIb30BaThes J1000€e 1e0e
BbIpaKeHHe (U BooOLLe, Jio6oe cKansipHoe BblpazkeHue). 3HaueHne () ToHUMaeTcsl, KaK «J10:Kb», a
mo6oe 3HaueHHe, He paBHoe 0, KaK <UCTHHA». TeM He MeHee, Ornepalii OTHOLLIEHHS U JIOTHUECKHe
ornepaluy BblpaGaTbIBaOT B KAUeCTBE 3HAUCHUS] «UCTHHBI» BIIOJIHE oNpee/éHHOe 3HaueHre — 1.

B nosom cranaapre C99 tvn _Bool Beé ke BBeEH. Ho Bee npaBuiia, onvcanHble Bbille, MPo-
JI0J2KaloT paboTaTh.

1.1.10 YcnoBHblii oneparop if

8 if (b <=0 || c <= 0) {
10 } else {
18 }

D10 — ycJ0BHbI onepatop. O6paTuTe BHUMAHUE, UTO Kpyeavie CKOOKU ( U ) AB8ALIOMCS
4acmolio YcA08HO0 ONepPamopa, U, COOMBEeMCMBeHHO, He moeym boime onyujersl. Criely-
anbHOe KatoueBoe ¢/IoBo then otcyteTsyet. M nocie yesoBus, 1 nocJie K/I0ueBoro cjosa else
MOTYT HaXOIUTbCSI 110 OJHOMY OIepaTopy nporpaMmbl. JI/1st HAMJISAHOCTH Mbl HCTOJIb3YeM COCTAB-
HOH oriepaTop B 060UX CJlyuasix, XOTsl B EPBOil 4acTH orepaTopa COCTaBHOH oneparop Heo6s3a-
TesieH. Kak o6b1uHO, uacTb else MozKeT ObITh OIlylleHa.

Paccmarpusast nauty sagauy Berancsiennst HOJL iByx uncest, Hy?KHO 3aMeTHTb, UTO 3TOT yCJIOB-
HBIIl OTepaTop BLIMOJHSIET OUeHb BaKHYIO (DYHKLIMIO: TIPOBEpSIET BXOJHbIE JaHHble HA JIOMyCTH-
mocTb. Anroputm Borurcaennst HOJL, nenosib3oBanHblil B Halliel mporpamme, paGotaeT KOppeKT-
HO TOJILKO [TPH [10JIO?KUTE/IbHBIX 3HAUEHUsIX apryMeHToB. C Apyrofl CTOPOHBI, IPOrpaMMa He MOXKeT
HUKAaK BJIMSATb Ha BXOJHbIE IaHHBIE, KOTOPbIE MOJIb30BaTe b OyIeT 3a1aBath nporpamme. [Tostomy
npu 4meniu OaHHbLX 0N NOAL30BAMENs. NPOBEPKA KOPPEKMHOCMU 8X00HbLX OAHHbLX 005~
3ameabral DT0 — OJIHO U3 Ba2KHEHIINX TPeGOBAHHII, KOTOPBIM J0JI2KHA Y10BIETBOPSTH HA/EKHasT
rnporpamma.

YacTb MpoBepoK Ha JIOMyCTUMOCTb BXOJHbBIX aHHBIX BbIMOJHsIET GyHKIHUst scanf. Ona npo-
BepsieT, UTo JefICTBUTE/IBHO Ha CTAHAPTHOM [OTOKE BBOJIA 33/1aHbl /IBA UMCJIA, KAXK10€ H3 KOTOPBIX
npejcTaBuMo B Turie int. TosbKo B 9TOM ciiydae pyHKIMs scanf BepHET peaynbraT 2.

1.1.11 Oneparop do while

12 do {

16 } while (c !'= 0);

DTo — omneparop LHKa ¢ noctycjoBreM. OT/IHUHS OT LMKJIa repeat until s3eika Mackanb
Tepeunc/IeHbl HIXKe:

1. Katoueble ciioBa do 1 while He 0o6pasytoT GJsioka. [Toatomy, ec/ii B 11MKJIe HEOGXOIUMO
3amucarb HeCKOJIbKO OMepaTopoB, Hy:KHO HCII0JIb30BaTh COCTABHON oMepaTop.

2. prl‘.ﬂble CKOOKH MocJIe KJII0UeBOro ¢joBa while sIBISIOTCS UacTbio oriepaTtopa LHKJa, a He
BbIpaKeHHs1, U TO3TOMY 06s13aTe/IbHbI.

char LeJIbIF THIT, 10CTATOUHBIN /1 XpaHEHHs1 KOJla CUMBOJIA.

signed char 3HAKOBBIA LEJbIA THI, JOCTATOYHBIH /sl XpaHeHHs
CHMBOJIA.

unsigned char 0€33HAKOBDII 1eJIbI THI, JOCTATOUHBIN 1JIf XpaHEeHHs
CHMBOJIA.

[signed] short [int] KOPOTKOE LIeJI0€ CO 3HAKOM.

unsigned short [int] KOPOTKOE 1ies10€ 6e3 3HaKa.

[signed] int eJoe.

unsigned [int] uesioe 6e3 3HakKa.

[signed] long [int] JJIMHHOE 1IeJI0E.

unsigned long [int] JUIMHHOE LieJ10e 6e3 3HaKa.

[signed] long long [int] GoJiee wiMHHOE Lie0e (BBeIEH cTanpaptom C99).
unsigned long long [int] OGoJsee aIHHHOE Lesoe 6e3 3HAKA (BBEIEH CTAHAAPTOM

C99).

float YHCJIO C T1aBaloUled TOUKOH OIMHAPHON TOUHOCTH.

double UMCJI0 C MJ1aBAIOLLEH TOYKOH IBOHHON TOYHOCTH.

long double YUCJIO C MJ1aBaloUlell TOUKOH pacilIMpeHHOl TOUHOCTH.

_Complex float KomniekcHblit THIT ¢ BellleCTBEHHOH H MHUMO# 4acTblo
tuna £loat (C99).

_Complex double KomnyieKcHbIH THTT ¢ BelleCTBEHHOH W MHUMOH 4acTbiO
THna double (C99).

_Complex long double KomnyieKcHbIH THTT ¢ BellleCTBEHHOH W MHUMOH 4acThio

tuna long double (C99).

Ta6nuua 1: [1poctble THIBI 13bIKa Cr

Bce 3HaKoBbIE THITBI IMEIOT TOUHO TAKOI XKe pa3mep, Kak 1 6e33HaKkoBble THIBL. Croco6 Xp
HEHHUS1 3HAKOBbIX UHMCeJ CTAaH1aPTOM He ONpe/e/éH, HO BCe CYLLECTBYIOLIHEe apXHTEKTYPbl XpaH
3HAKOBbIE UHCJIa B popmMaTe AOTOTHEHHS 10 2.

Crangapr onpesessier cie/ylollie HepaBeHCTBa /sl pa3MepoB LEJIbIX THITOB.

sizeof (char) <sizeof (short) <sizeof (int) <sizeof (long) <sizeof (long lon

sizeof (short) < sizeof (long)

sizeof (int) < sizeof (long long)

Bce coBpeMeHHble apXUTEKTYpbl HMeIOT GalT, cocTosiLMi U3 8 OUT. Ha MHOrHX coBpeMeHH!
32-GUTHBIX apXUTEKTYpPaX LieJIble THIIbI UMEIOT CJIeyIOlHe PAa3MephL:

short 2 Gatita (16 6ur).
int 4 Gaiira (32 6uta).
long 4 Gaiira (32 6uTta).

long long 8 6aiitoB (64 6uta).
Kak mnpaBusio, 64-OHTHble apXUTEKTypbl HMEIOT CJeMyIOlHe pPa3Mepbl LEJbIX THIIC
short 2 Gatita (16 6ur).
int 4 6atvita (32 6ura).
long 8 GaiitoB (64 Guta).
long long 8 6aiiToB (64 6ura).



J1/151 TUIOB ¢ MJ1aBalolLell TOYKOK TOUHOCTb (KOJMMUECTBO GUTOB MAHTHCCHI) U AMANa30H Mpe-
cTaBJieHHst (KoJnuecTBo GUTOB nopsiiika) pactér ot £loat 0 long double. [l apXUTeKTy-
pbl ix86 oObiuHO pasmep tuna £loat paseH 4 Gaiita, Tuna double — 8 6Gaiitos, THna long
double — 12 6aiiToB, U3 KOTOPbIX Hcnosbayetcst 10.

1.1.7 ®yHKuMs BBOJA JAHHbIX

7 scanf ("%d%d", &b, &c)

DT0 — BbI3OB (YHKUMH scanf IS CUNTBIBAHHS JAHHBIX CO CTaHAAPTHOTO MOTOKA BBOJA
(06bluHO CTaHAAPTHBLI IOTOK BBOJA — 9TO KJaBuatypa). PyHkuus scanf nepsas GyHKUUsS CTaH-
JlapTHOH OGUOJIHOTEKH s13blKa Cu, KOTOPYIO Mbl PACCMOTPHM.

[TepBbiit aprymMeHT QyHKLMK 3TO CTPoKa hopMaTa (CTPOKH Mbl Oy[ieM pacCMaTPUBATh M03XKe, a
MoK 3aMeTbTe, UTO OHH 3aMHCHIBAIOTCS B KaBbIUKaX ), KOTOPAs OMpe/eJIsIeT, 3HaueHns KAKHX THIIOB
JI0JKHBI ObITh cuuTaHbl. OcTasbHble apryMeHTbl 3a/1al0T [epeMeHHble, B KOTOPble JOJKHbI ObITb
CUMTaHbl 3HAUEHHS.

Crpoka dopmara coCTOUT U3 crieludHKaTopoB BBoja roJseit. Kaxplii crieldgukatop BBoaa
HauHHAeTCst CO 3HaKa % («mpoueHT» ). [Tpocrefiline cnenudukaTopsl BBojIa NepeuncIeHbl HHKE.

$d  CuurtaTb uesoe uncjo (int). [lepen uTenueMm umcsa nmponyckaiTest Bce MpoOesbHble
CUMBOJIBI (11poGeJibl, TAOYJISILUK, TIePeBOJIbI CTPOK). Ec/in nepsblit HernpoGesbHbIN CHM-
BOJI HE MOXKET HauMHaTbh 4yhc/10, PyHKLMS scanf 3aBepiiaercs. MHaue uncsio cuutbi-
Baercs JIMOO 110Ka He BO3HHKHET NeperoJjiHeH s, JTMO0 10Ka He BCTPETUTCS CHMBOJI, KO-
TOPBIf He MOXKET GbITh UacThblo unc/ia. Ecyin Bo3HHK/IO TiepenoJiHenye, GyHKIHs scant
3aBepluaeTcs ¢ Heyaaueid. Ecou BeTpeTuiicst HeLMdpoBoi CUMBOJI, UTEHUE YUCJ/1A CUNTA-
€TCsl yCIeLIHbIM, @ 3TOT CUMBOJI He OY/IeT CUMTAH H3 [10TOKa.

$1d Cuutarh AIHHHOE Le]0€e uneo (long int). Mcnosb3yloTest Te ke camble npaBuia, uto
4 [IPH YTEHUH OOBIYHOIO LeJIOr0 YHCJIa.

$Ld  CuutaTh JUIMHHOE LieJoe Yhc/Io (long long int). McnosbayloTes Te »ke camble npa-
BHJIa, UTO M [IPH YTEHHH OOBIYHOTO LIeJIOr0 YHCIa.

$f  CuwuraTh BelllecTBeHHOe uncso THna £loat. [IpuMeHsioTes Te XKe nmpaBua, 4To ¥ NMpU
YTEHHH LIQJIbIX UHCelI.

$1f CuuraTb BelllecTBeHHOE unc/0 THNa double. [TpumensiioTes Te ke NpaBuia, uTo U NPU
UTEHHUH LeJIbIX YHCEJL.

$Lf CuuTaTh BellleCTBEHHOE YnCI0 THIA long double. [IpumensiioTest Te e mpaBuaa, uto
H [1PH YTEHHH LIeJIbIX UHCeJI.

$c  CuutaTh OuepeaHOll CHMBOJ M3 BXOJHOTO MOTOKA B IepeMeHHyIo THra char.

HeckoabKo crenndukaimii hopmara MOryT 6bITh 3anucanbl B OHOI GopmaTHoi cTpoke. Ha-
npumep, "$1£%d%f" — cunTaTh BeLIeCTBEHHOE 3HAUeHHe B MepeMeHHyIo Tuna double, 3aTeM
LeJloe 3HaueHHe B IIePEMEHHYI0 THIA int, 3aTeM BELIECTBEHHOE 3HAUYCHHE B [EPEMEeHHYIO THIIa
float.

[Tocne cremmdukaumuy opmara rnepeunc/IsioTCsl NepeMeHHble, B KOTOpble Oy/leT 3armucaHo
3Hauenue. Jy1s1 BceX MPOCTbIX TUIOB, KOTOPblE ObLIH YNOMSIHYTbI BbLIE, Mepejl HMeHeM TepeMeH-
HOI 0623ameabHO 0J¥KeH CTOSITh 3HAK &. DTO — YHapHast Orepalist B3sITHs ajipeca repeMeH-
HOM, KOTOPYIO MBI €l1€ PACCMOTPHUM B Jla/IbHEHIIEM.

KosuectBo cretmdukarnmii popmarta B hopMaTHOi CTpoKe 00s13aTesIbHO JIOJKHO COBIALaTh
C KOJIMUECTBOM MepeMeHHbIX, yKa3aHHbIX ocse Heé. Kpome Toro, T, yKasaHHbIH B crielM(HKa-
uuu opmara, 0653aTesbHO J0JLKEH COBNAAATh C TUIIOM COOTBETCTBYIOLLEH nepeMeHHOH. Eciu
Bbl IJ1e-TO OLUMOJIMCH, TO MHOTHE KOMITHJISITOPbI HHUErO He 3aMETSIT U CKOMITUJIMPYIOT ITPOrpaMmy.

[Tpu BeIMOMIHEHHH TaKast TporpamMma Oy/1eT JAn6o 1aBaTh HENpaBUJbHbIN pedyJbrart, 60 BooOL
3aBepLUaTbCsl aBapUiHO.

®yHkius scanf BO3BpaLLAeT KOJHUECTBO YCIELIHO CUMTAHHBIX MOJIEH, 3alaHHbIX B Crell
¢ukauuu. B npumepe u3 nporpammbl, KOTOPYIO Mbl [HLLIEM, 3HaueHHe 2 03HAUaeT, YTO ycreLl
CUMTaHbI J1BA LIeJbIX Uhc/a, 1 03Hauaet, 4To OblJI0 CUMTAHO TOJIBKO MEepPBOE YHCJIO, @ BTOPOE — H
(3aKoHuMJICA (hailsl WM 10 HAua/1a UTEHHUsl UHCJia BCTPETUIICS] CUMBOJI, KOTOPble He MOXKET Obl
YacThlo 1esoro uncesa). Ecou 661 scanft BepHya 0, 3T0 3HAYHUT, UTO HH OJiHA TIepeMeHHast He Obl.
CUMTaHA U3-3a HEBEPHOIO 3a/1aHHUs BXOJHBIX JaHHbIX B (haiiie. Ecii 1aHHble 3aKOHUMIUCD (TO ec
yTeHHe JIOLLI0 10 KOHIa afiia) 10 Toro, Kak 6blaa cuMTaHa XoTst Obl OiHA NepeMeHHast, PyHKIL
scanf BepHET 3HauUeHUe, 3a1aBaeMOe KOHCTAHTOH EOF.

WrnopupoBath 3HaueHue, Bo3Bpamiaemoe GpyHKUui scanft Hesb3s! To ecTh, A3bIK, KOHeUl
103BOJISIET TO J1&/1aTh, HO [IPOrpamMma, HalucaHHast Takum o6pa3om OyzieT paboTaTb HEKOPPEKTH
€CJIM M0J1b30BaTeJb OLIMOCS MTPU BBOJE.

1.1.8 Onepatop uukjsawhile
7 while (scanf ("%d%d", &b, &c) == 2) {

19 }

I10 — oneparop uukiaa while. L1k while BoinosiHsieTcs (Kak U B Mackane) 10 Tex TiC
10Ka UCTHHHO BblpakeHHe, 3alHcaHHoe B CKOOKax. B paHHOM ciyyae UMK OyIeT BbITOJHAT
csl, IoKa yHKLUS scanf BO3BpalldeT 3HAuUeHHe 2, TO eCTb M0Ka CUUTbIBAIOTCS 00a uuc/a b
c. Kpyr.ible cko6KH 3/1ech — uyacTb onepaTtopa lMK/aa while, a He BbIpaKeHHsl YCJIOBHS LMK/
Kpyruible ckoOKH He MOTYT GbITb NPOMYLLEHBIL.

Tesiom Lukia while MoxKeT ObITh JII0GOH OnepaTop U, B UaCTHOCTH, COCTABHOM onepaTop, K
B pa3bupaeMoli mporpamme.

1.1.9 Onepauuu cpaBHeHUs U JOrMYeCcKHe onepauuu

B s3bike Cu onpejiesieHbl 06bluHble ONepaliii CpaBHEHHUS UMCel, KOTOPbIE 3aMUChIBAIOTCS CJl
JIyIoLIMM 06pa3om:
== CpaBHEHHe JIBYX UMCeJ HA PABEHCTBO.
!=cpaBHeHHe Ha HepaBEeHCTBO.
>=  «6oJiblle UK PaBHO».
> «6osblie».
<= «MeHblle U1 PABHO».
< «MeHblUe».

OGparute BHUMaHHe, UTO CpPaBHEHHe HAa PABEHCTBO 3alMCHIBAETCs KaK J[Ba 3HAKA PABEHCT
==, a OJIMH 3HAK PAaBEHCTBA = — 3TO Ollepalus NpUcBauBaHus!

[TonpoGHee To, KaK BbIUMC/SIIOTCS BbIPaXKEHHsl, Mbl PACCMOTPHM MOAPOOHEE Ha CJeyIOLL
3aHSATHUSIX.

JIJ151 NpOBEpPKH HECKOJIbKHX YCJOBHH HCMOJb3YIOTCS JIOTHUECKHE ONepallii-CBA3KH | | H &
O6parute BHUMaHKe, uTo 00a 3HaKa OMepaLun COCTOST U3 ABYX CUMBOJIOB. ECTb 1 onepaumu |
&, 9TO COBCEM JIpYTHe orepaliy, Mbl HX pacCMOTPHM TO3JIHEE.

Onepauus | | — Jornueckoe «uiu». OHa JaéT HCTHHHOE 3HAUeHHe, eCsi XOTsl Obl OJIMH
aprymMeHToB 1aéT UCTHHHOE 3HaueHHe. [Ipu 3ToM onepauusi BIUKCISETCS 10 KKOPOTKOH» CXew
TO €CTb €CJIM MePBbIH apryMeHT Ofepaluu Jaj <UCTHHY», BTOPOI J1aXKe He BbIUHC/ISIeTCS.



