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1. AHHOTAIMA JUCIIAITJIMHBbI

<«SI3BIKM TIPOrPaMMHUPOBAHUS CUCTEM PEaTbHOTO BPEMEHM» SIBIISICTCS CIICIMATBHON JHCIH-
IUTMHOM, KOTOPAs MO3BOJISIET peliaTh HH)KEHEPHBIE 3a7]aui, BOSHUKAIOIIHE B IMPOLIECCE aBTOMATU3a-
IIMM IPOMBIIIUICHHOTO ITpou3BoAcTBa. K nX 4mcity, B 4aCTHOCTH, OTHOCSTCS 3a/1a4d aBTOMAaTH3aluN
Ha OCHOBE MHUKPOIIPOIIECCOPHBIX CUCTEM YIPaBIICHHUS.

JlucrurinHa «SI3bIKM IpOrpaMMUPOBAHUS CHCTEM PEAIbHOTO BPEMEHU» CTaBUT CBOCH Iie-
JbI0 U3yYEHHE MPUHIMIOB (DYHKIIMOHUPOBAHHS MPOTPAMMHBIX CpeACTB B DBM, apXuTekTypsl U
(YHKIIMOHATIBHOW OpraHM3allMy ONEPAalMOHHBIX CHCTEM PEalbHOIO BPEMEHH, a TAK)Ke OpraHHu3a-
o B3aHMOHCﬁCTBHH OIICPAIMOHHBIX CUCTCM C NPHUKIIAAHBIM IIPOrpaMMHBIM O6CCHC‘ICHI/ICM, uc-
HOJIB3YIOIIUX CHCTEMHBIE PECYPCHI BBIYNCIUTEIBHBIX CHCTEM.

B nmponecce U3ydCHusd AUCHUILIMHBI CTYACHT HOJDKCH OCBOHUTHL OCHOBBI IMPOCKTUPOBAHHA
MHOTOIIEJIEBBIX CHUCTEM YIPABICHUS TEXHOJIOTHYECKHM O0OpYIOBaHHMEM Ha MHKPOIIPOIIECCOPHON
AIIEMEHTHOM 0a3e, TUMOBHIC alMapaTHbIe U MPOTrPaMMHbBIE PEIICHUS, PEaIn30BaHHBIC B CEPHIHBIX
OTEYECTBEHHBIX U 3apyOCIKHBIX CHCTEMaX YIPaBICHUS, apXUTEKTYPY U IPOrPaMMHUPOBAHUE CUCTEM
YIIPABJICHUS; HAYYUTHCS IIPUMEHATHh HA IPAKTUKE BECh KOMIUIEKC 3HAHWM, IOJYYEHHBIN IIPU U3Y-
YeHNH OOIICHH)KEHEPHBIX M CIICIUANBHBIX JUCUUILINH, a TAK)Ke HAYYUThCS YUTATh, pa3padaThiBaTh
Y ONUCHIBATh (QYHKIMOHAIbHBIE, CTPYKTYpPHbIE, IPUHLIUIINATIbHBIE, OOIME SJEKTPUUECKUE CXEMbI U
QIITOPUTMBI pabOTHI CHCTEM YIPABJICHUS TEXHOJIOTMYECKUMHM IPOIecCaMu; pa3palaThiBaTh MpO-
rpaMMHOE obecrieuenue st coopa nHGOpMAIMK U YIPABICHUS BHEITHUMH YCTPOWCTBAMH.

N3yuenne TUCHMITIMHBI «SI3bIKH IPOrPaMMUPOBAHUS CUCTEM PEAIbHOTO BPEMEHU» 0azupy-
€TCs Ha 3HAHUU OOILIETEOPETHUECKUX M OOLICMHKCHEPHBIX AMCIUIUINH, TakuX, Kak «Hpopmamm-
OHHBbIE TEXHOJIOTUMNY, «VHXXEeHepHass U KOMIIbIOTEpHas rpaduKay, «DIEKTpoHUKa» U 1Ap. OCHOBHbIE
IIOJIOKEHUS TUCLMIUIMHBI UCIONB3YIOTCA IIPU U3YYEHUH CIEAYIOIHUX KypcoB: «BpluuciauTenbHble
MAallluHbl CUCTEMBI U CeTU», «TeXHUYECKUE CpeICTBA aBTOMATHU3alUU U yIpaBleHUs», «Mukpo-
IIPOLIECCOPHBIE CUCTEMBI aBTOMATH3alMU U YIPABJICHUSA», a Takxke «lIporpammupoBanue MHKpO-
IIPOLIECCOPHBIX CUCTEM).

2. COJEPKAHME YUYEBHOI TUCIHUATIIVHEI

Tabnuya 2.1
No Kon-Bo ua-
Tembl | Ha3zBaHue OCHOBHBIX TEM M BOIPOCOB, H3y4aeMbIX B paMKaxX JUCIHUIUIMHBI | COB, OTBO-
JTUMBIX Ha
JIEKIUH
1 2 3
Beenenue. Llenu u 3agaun gucuuniuHel. ba3zoBeie cpenctBa sizbika CH.
1 CocraB si3b1ka, andaBuT, UISHTUPUKATOPHI, KIIOUYEBHIE CIOBA, 3HAKH OIle- 05

pauuii. Tunel nanseix C++. KoHuenuus tunos naHHbeIX. OCHOBHBIE U CO-
CTaBHBIE TUIBI SA3BIKA.

Crpykrypa nporpammsl Ha C++. IlepemeHHbIE M BbIpakeHuUs. ba3zoBble 0,5
2 | KOHCTPYKIIMH CTPYKTYPHOTO NMPOTPAaMMHPOBAHUS. YCIIOBHBIE W ITHUKJIAYE-
ckue onepaTopsl. MaccuBsl U ykazateau. CTpOKH.

3 Tunel TaHHBIX, OompenenseMble Mojb30BareneM. llepemMeHoBaHus THIIOB, 1,0
NEePEUNCIICHUs], CTPYKTYPhI, OUTOBBIE 110JIs1, 00bEJMHEHUSI.
MonynsHOEe nporpaMMmupoBaHre. @yHKIMM M MX IapaMeTpsl, Iepeaada 0,5

MaccHMBOB M MMeH (YHKIMH B KauecTBe mapameTpos. [lapameTpsl co 3Ha-
4 | 9eHWSIMH TIO0 YMOJTYaHWIO, (PYHKIIMH C TIEPEMEHHBIM YHCIIOM TTapamMeTpOB.
PexypcuBnble (ynkuuu, neperpy3ka ¢ynkuuil. Ilabmonsr  (yHKIMIA.
DYHKIIUU CTaHIAPTHONU OMOIMoTeKkH. J[MpeKkTUBHI IpenpoIieccopa.




IIpooonscenue mabauyot 2.1

2 3
Jlunamudeckuie CTpyKTypbl JaHHbIX. JINHEHHbIE CIIMCKH, CTEKU, OYepeu, Ou- 0,5
HapHbIE JiepeBbsl. Peanmzaiiusi IMHAMUUECKUX CTPYKTYP € IOMOLIbIO MAaCCHBOB.
Knaccudukanus onepaioHHbIX CUCTEM. YIIpaBJeHHE IPOLECCAMU B CU- 0,5
cremax peanbHoro BpeMeHnu. Ilonsarue Ilponecca. CocTosnus mpouecca.
[InanupoBanue npoueccoB. ACUHXPOHHBIE NapaJliesibHbIE ITpolecchl. B3a-
umoierictBue npoueccon. Ilonp3oBarenbekuil ypoBeHb. CHHXpOHUU3 AU
IIPOLIECCOB.
VYipasineHue BHYTpeHHEN aMAThIO. Mepapxudeckas opraHu3anus naMsaTH. 0,5
Tpancismus u 3arpy3ka Moaysei B aOCOMIOTHBIX apecax. DaiimoBas cu-
cTema.
KonupoBanue u BocctanoBnenue uHpopmaiuu. [Ipon3BoauTenbHOCTh CH-
CTEM pEaJIbHOI'O BPEMEHH.
NTOI'O 4
3.1. JlaGopaTopHble 3aHATHSA
Tabnuya 3.1
H;;\%elp HaumenoBanue 1abopatopHoii paboThl U O0newm,
BbIpabaThIBaeMble KOMIIETEHIIUU yac
paboThI
1 Pa3BerBisomuecs nporpaMmsl U HUKIbI HA CH+. 9
Komnemenyuu: OK-11; I1K-3; IIK-11; TTIK-31
2 Pabora ¢ oqHOMEpHBIMU MacCHBaMH U YKa3aTeIsIMHU. 2
Komnemenyuu: 11K-3; TIK-11
3 Pab6ota co ctpokamu u ¢aitiamu Ha si3pike C++ 2
Komnemenyuu: OK-11; I1K-10; ITK-11
UTOTO 6

4 CamocTtosiTeJibHAs padoTa CTYAeHTOB

4.1 Ilenv pabomut
B Teuenue mecToro cemectpa CTYIEHTHI BBHITIOJHSIOT KOHTPOJIBHYIO paboOTy, B KOTOPOU
TpeOyeTrcs pazpaboTaTh nporpammy Ha si3bike C.

4.2. 3a0anue
Hanumwure nmporpamMmy s pacdera mo aByM ¢opmynaM. IIpenBaputenbHO MOATOTOBHTE
TECTOBBIE MPUMEPHI IO BTOPOH (hopMylie ¢ TOMOIIBIO KAIbKYISITOpa (pe3ylbTaT BBIYMCICHUS IO
nepBoit popmyrie T0mKEH COBMaIaTh co BTOpoit). CMCOK MaTeMaTH4ecKuX (QyHKIMN OnOIMOTEKH
C++ mpuBeneH B mpuiiokeHUU. st X MCTHONB30BaHUS HEOOXOIUMO TOIKIIOYUTH K Tporpamme
3arojIoBOYHBIN (haiin <math.h>.

4.3. Bapuanmol 3a0anuit KOHMPOJIbHOU PAdOmMbl
BapuanTs! 3agannii KOHTpoJIbHON paboTh! (20 BapuaHTOB 3a7aHUil) BHIOMPAIOTCA MO JABYM
nocieAHUM nudpam 3a4eTHON KHUKKHU (Hampumep, BapuanTt 02 npu nociennux uudpax 02, 22, 42,
62, 82, Bapuant 12 npu uudpax 12, 32, 52, 72,92) u 1. 1.



Bapuanr 1
z, = 2sin® (37 — 2a) cos® (57 + 2ax)

1 1.(5
Z,=——-=sin| —7 -8«
4 4 2

Bapuanr 2
Z, = C0S & +Sin o + €os 3¢ +in 3a

z, =22 coswsin(% + 20{)

Bapuanr 3
- sin 2a +sin5a —sin 3a

cosa +1—2sin? 2«

z, =2sinax

Bapuanr 4
_sin 2 +sin5¢a —sin 3a

 COS & — COS 3 + COS 5r

1
Z, =193

Bapmuanrt 5

z, = 1-Lsin? 20+ cos 2
4

z, =cos’ a+cos’ a

Bapuanr 6
Z, =COS + COS 2 + COS 6 + COS T

z, =4cos%-cosga-cos4a

Bapuanr 7
o 3 a »(11 a
2, =C08°| = —— |—cos’| =7 +—
8 4 8 4
V2 .«
z,=—sin—
2 2
Bapuanr 8

. 1.
z, =cos® x+sin’® y+zsm2 2x—1

z, =sin(y + x) -sin(y — x)



Bapuanrt 9
z, = (cosa —cos B)° — (sina —sin B)*
-p

z, = —4sin? aT -cos(a + fB)

Bapuant 10

sin(”+3aj
_\2 )

"7 1 sin(Ba - 7)

z —Ctg(5ﬂ+3aj
, = o+
4 2

Bapuanr 11
_1-2sin«a

' 14sin2a

_1-tga
l1+tiga

Z;

Bapuaur 12
_ sinda CoS 2

" 1+cosda '1+ CoS2¢x

Z —Ctg(sﬂ' aj
, = P
2

Bapuanr 13
_sina +cos(28 —a)
' cosa—sin(2B-a)

1

, 1+sin2p
> cos2p

Bapuanr 14
, . Cosa +sina

' cosa-—sina

Z, =tg2a +sec2a

Bapmuanr 15

. \V2b+2/b* -4
" Ui —4+4b+2




Bapuant 16
. - x> +2x =3+ (x+)Vx* -9
boxe —2X =3+ (x=DVx* -9

/x+3
Z,=,——

X—3

Bapuant 17

J(@Bm+2)2 —24m

2
BJ__\/E

1

Zz =_\/E

BapuanT 18

Z_(a+2_ a 2 j.\/é—\/i
" (V2a J2a+2 a-+2a) a+2

o
Ja++2

Z, =

Bapuant 19

+2

. - 1+a+a’ l1-a+a’
' 2a+a? 2a—a’

j_ (5-2a%)

Bapuant 20
- (m-)vm - (n-1)v/n
" JmPn+nm+m?—m

_Jm-+n

2 m




Ipuaoxkenue. MaremaTuueckne GyHKIHH (3aroJI0BOUYHbBIN (paiig <math.h>)

acos BosBpamaeT apkKOCHMHYC apryMeHTa

asin BosBpamaeT apKCHMHYC apIl'yMeHTa

atan Bo3BpamaeT apkKTaHTEHC apryMeHTa

atan? BosBpamaeT apKTaHT'€HC OTHOUEHUS apl'yMeHTOB
ceil OKpyTJISeT BBEPX

cos BrlumciigseT KOCHMHYC

cosh BriuyciigeT I'MNepOoJIMUuecKMUM KOCUHYC

exp BosBpallaeT CTeIeHb Yucja €

fabs BozBpamaeT MOOyJb YMCIa

floor OkpyTJisgseT BHU3

fmod BozBpamaeT oCTaTOK OT HeJIeHMS X Ha Yy

frexp BolmesigeT M3 uUMcJjla MaHTMCCY M BKCIOHEHUMAaNbHYK YacTb
ldexp [Ipeobpa3yeT MaHTMCCY U IIOKa3aTeJlb CTEeIeHU B UYUCIIO
log BrUMCIISEeT HaTYypPaJlbHBEIM aJITOPUTM

logl0 BriuyciyigeT JjorapmdMm 1o ocHoBaHuio 10

modf PazsbuBaeT UMCJIO Ha LeJyln UM OPOoOHYI YacTu
pow BO3BOOMT UMCIIO B CTEIEHb

sin BrlumcisigseT CcuMHYC

sinh BrruncigeT IUnepOoJIMUeCKUM CUHYC

sgrt BolumciigeT KBaIpaTHEM KOPEHb

tan BosBpallaeT TaHI'€HC apryMeHTa

tanh BosBpamaeT apKTaHT'EHC apryMeHTa

4.4 Obwue memoouueckue yKazanus

[Tporpamma Ha si3bike C cOCTOUT M3 QYHKIMH, OMMUCAHUN U TUPEKTUB Iperpoleccopa. [Ipe-
MPOIIECCOPOM HA3bIBACTCA MpeaBaputTenbHas ¢aza kommmwisanuu. OqHa u3 QyHKIHNA T0JDKHA UMETh
uMsi main. BeimosHeHHe MporpaMMbl HAYUHAETCS C MEPBOro ornepaTtopa 3Toi GyHkuuu. ITpocreii-
mIee onpeaeneHne QyHKIUN UMeeT CIeayouui Gopmar:

TUII BO3BpAallaeMOI'0 3HauveHua umMAa ([ napameTprr ]) {
OIlepaTOpPE, COCTAaBJAKIME TeJO QYHKUUU

Kak mpaBuno, GyHKIUS UCIIONB3YeTCs ISl BHIUMCICHHS KaKOro-TMOO 3HAYEHUsI, MTOITOMY
nepes; IMeHeM (DYHKIIMU yKa3bIBaeTcs ero Tui. OyHKmuH B s3bike C UMEIOT CIIEIYIOIINE 0COOCH-
HOCTH:

ecnu (DYHKIMS HE TOJDKHA BO3BpAIaTh 3HAUEHUE, YKAa3bIBae€TCsA TUI void.

Teno (QYHKIUU SBISETCS OJIOKOM U 3aKIto4yaeTcs B pUrypHsie CKOOKH;

(YHKIIUU HE MOTYT OBITh BJIO)KEHHBIMU;

KaKIBIN OTepaTop 3aKaHYMBACTCS TOUYKOU C 3aMsTOM.

[Ipumep CTpyKTyphl IporpamMmsl, cogepxkaiieid GyHkuuu main, £1 u £2:

IMPEKTVBL Npenpoleccopa
OIIMCaHM4d

int main () {
OTIeEPaTOPH TJIaBHOM OGYyHKIUUM

}
int f£1(){
ornepaTopr byHkuum fl

}
int £2 () {

ornepaTopr byHkUMM f2
}

B s3pike C HET BCTPOCHHBIX CPEACTB BBOJA/BBIBOJA — OH OCYIIECTBIISICTCS C ITOMOIIBIO
GyHKIMI, TUTIOB M OOBEKTOB, COJEPKAIIMXCS B CTaHAAPTHBIX OuOmuoTekax. Mcmonmb3yeTcs: nBa
crioco0a: GpyHkImH, yHacaeoBaHHbIC U3 s13bIka C, 1 00bekThI C++.

OcHoBHbIE (PYHKITMH BBOJA/BbIBOJIA B CTHIIE C BBITTISAST CIASAYIOIINM 00pa3oM:



int scanf (const char* format,..) // BBOZI
int printf (const char* format,..) // BHBO&

OHU BBINOJIHAIOT (POPMATUPOBAHHBIN BBOJ U BBIBOJ] IPOU3BOJILHOTO KOJUYECTBA BEIHUYMH.
Crpoxka popmaTa COIep>KUT CUMBOJIIBI, KOTOPBIE IIPU BBIBOJE KOMMPYIOTCS HA AKPAH WM 3alpaliu-
BalOTCA C KJIaBUATYPhI IIPU BBOJIE, U crienrupuKaniy npeodpazoBaHusi, HAUMHAIOIIKECS O 3HaKa %,
KOTOpBIE ITPU BBOJIE U BBIBOJIE 3aMEHSIFOTCSI KOHKPETHBIMH BEJTMYMHAMM.

[Ipumep mporpammsl, UCIIONB3YIOLIEH QyHKIMK BBOJa/BbIBOAA B cTHiie C:

#include <stdio.h>
int main () {
int 1i;
printf ("Beemure uejsioe umcyo\n");
scanf ("%d", &i);
printf ("Ber BBesm umcio %$d, cnacubo!", 1i);
return 0;

IlepBas cTpoka 3TOM mporpamMmsl — JUPEKTHBA IPEMPOLIECCOpa, IO KOTOPOM B TEKCT NpO-
rpaMMBbl BCTaBIISICTCS 3aroJIOBOYHBIN (aiin <stdio.h>, coaepxamuii onrcaHue HCIOJIb30BaH-
HBIX B Iporpamme (yHKIUK BBOAA/BBIBOJIA (B JAHHOM CIIydae YIIIOBbIE CKOOKHU SIBIISTFOTCS DJIEMEH-
TOM si3blKa). Bce nupekTuBbl Mpenpoleccopa HaunHaITCs co 3Haka #. TpeTbs cTpoka — onucaHue
MEPEMEHHOM LEJIOTO TUIIA C UMEHEM 1.

OyHkuus printf B 4eTBEpTON CTPOKE BBHIBOAUT NpUIJIAlIeHUE «BBenuTe 1enoe unucino» u
IIEPEXOUT Ha HOBYIO CTPOKY B COOTBETCTBHHU C YIPABISIOIIEH ITOCIEN0BATEIBHOCTEIO \N. DYyHK-
U scanf 3aHOCHUT BBEJIEHHOE C KJIABHATYphI LEJI0€ YHUCIO B NEPEMEHHYIO i (3HAaK & O3Ha4aer
OIEpaLMIO IMOJIyYEHHsI ajpeca), a CIEAYIOLIM omepaTop BBIBOAUT Ha 3KpaH YKa3aHHYI0 B HEM
CTPOKY, 3aMEHMB CllelU(PUKAUI0 TPeoOpa3oBaHus Ha 3HAYEHHUE ITOrO YKCia

Hwxe npuBeeHa Ta xe mporpamma ¢ UCIoJIb30BaHUEM OMOINOTEKH Ki1accoB C++:

#include <iostream.h>
int main () {
int 1i;
cout << "BemuTe uLejioe umcjgo\n";
cin >> 1i;
cout << "Bwl BBeyiM umcyio " << i << ", cnacwmubo!";
return O;

3aroyioBouHbIM Qaiin <iostream.h> congepkuT omnucanue Habopa KJIaCCOB AJI YIpPaBJICHUS
BBOJIOM/BBIBOJIOM. B HeM ormpenenens! ctaHiapTHbIe 0OBEKTHI-IOTOKM Cin JUIs BBOJA C KIaBHATY-
pBl U cout Juid BBIBOJA HA 9KpaH, a TaKXKe ONepaliy MOMENIEeHHs B MOTOK << M YTEHHs U3 IOTOKa
>>,

B nanpHeiimemM u3noxkeHUn OyAyT MCIOJIB30BaThCs 00a crocoba, HO B OJHOM mporpamme
CMEINBATh X HE PEKOMEHTyeTCsl.

4.5. Ilpakmuueckas wacmep

IIpozpamma nepesooa memnepamypul 6 epadycax no Papenzerimy

6 epadycwl Llenvcus

Temmnepatypa B rpagycax no ®@apenreiity nepeBoaurcs B rpanychl Lenbcus no ¢popmyie:

5
C=>(F-32),
9( )

rae C — temneparypa no Llenscuio, a F — remneparypa no dapenreifry.



[lepen HanucanueM Jr000i IpOrpaMMbl HaJI0 YETKO ONPEIETUTh, YTO B Hee TpeOyeTcs BBe-
CTH U YTO HY)KHO IOJIYYHUTh B pe3yibTaTe. B KauecTBe UCXOAHBIX JaHHBIX BBHICTYIAET OJHO Bellle-
CTBEHHOE YUCIIO0, MIPEACTaBIIsIIoNIee co0oil TemiepaTypy no dapenreiity, B kKauecTBe pe3ysbrara —
JIpyroe BeleCTBEHHOE uucio — temieparypa no llenscuto. Hanumure B penakrope cpeabl mpo-
IPAMMHUPOBAHUS CIIETYIOLIUN KO,

#include <iostream.h>
#include <stdlib.h>

int main () { // 1
float fahr, cels; // 2
cout << endl << " Beemre TeMiepaTypy o ®apenrenry" << endl; // 3
cin >> fahr; // 4
cels =5/ 9 * (fahr - 32); // 5
cout << " Ilo dapeHrenry: " << fahr <<

", B rpamycax llembcua: " << cels << endl; // 6
system ("PAUSE") ; /]
return 0; // 8

PaccMoTpuM Kaxayro CTpOKY IpOrpaMmbl OTIEIbHO.

B Hauase mporpaMmbl 3anucaHbl JUPEKTHBBI MPENPOIECCOPa, M0 KOTOPOH K HCXOJHOMY
TEKCTY MPOrpaMMbl MOJKIKOYAETCs 3aroyIoBoYHble (aiiibl <iostream.h> u <stdlib.h>. Orto
TEKCTOBbIE (hailiibl, KOTOPBIE COJAEPKAT ONMMCAHUS HIEMEHTOB CTAaHIAPTHBIX OMOINOTEK, HEOOXOau-
MBIX, HallpuMep, AJis BBIIOJIHEHUs] BBOJA-BbIBOJA. J{MpEKTHBBI Ipenpoleccopa 3aluChIBalOTCS B
OTJEJILHON CTPOKE, epel 3HAKOM # MOT'YT HaXOJUThCS TOJIBKO MPOOETbHbIE CUMBOJIBL.

Omneparop 1 (cTtpoka, momeueHHass KOMMeHTapueM //1) mpencraBisieT cOOOW 3arojioBOK
rJIaBHOW (yHKIMHU mporpaMMel. OHa JOKHA MMETh MMs main, yKa3blBaolllee, YTO UMEHHO C Hee
TpeOyeTcsl HAYMHATH BBIIIOJHEHHE. 32 UMEHEM (DYHKIIMH B CKOOKAxX CIIEAyeT CIUCOK MepeaBaeMbIX
eil napamerpoB. B nanHOM ciydae oH nmycT (CKOOKH HEOOXOAUMBI, YTOOBI KOMIMIIATOP MOT Pacio-
3HaTh QpyHkuMio). [lepen nmenem 3amnucan Tum 3HaueHus (int — nenoe), BO3BpalaeMoro QyHKIu-
eil B Touky ee BbI30oBa. [ 1aBHast (pyHKIUS OJKHA BO3BpallaTh LENOYHCIeHHOE 3HayeHue. [locne
KpPYIJIbIX CKOOOK B (pUTypHBIX CKOOKax 3amuchiBaeTcs Teno QyHkuuu. [Lng ynobcTBa BOoCIpUATHS
IIPUHSTO PacloJiaraTh TEJIO C OTCTYNOM B 3—4 MO3ULIMU OT 3arojOBKa.

Jlyig XpaHEeHHsI UCXOJIHBIX JAaHHBIX U PE3yJbTaTOB HEOOXOAMMO BBIJAECIUTH MECTO B OIlepa-
TUBHOU mamaATH (omeparop 2). B nanHoi nporpamMme TpeOyeTcss XpaHUTh J1Ba 3HAUCHHS: TeMIIepa-
Typy 1o Lenbcuto (cels) u temrnepatypy o @apenreiry (fahr), moaTomy B orepaTope onpese-
JISIOTCS 1BE IEPEMEHHBIE.

[TockonbKy TeMIepatypa MOXKET IPUHUMATh HE TOJIbKO 1LI€JIble 3HAUEHHUS, JIJIsl IEPEMEHHBIX
BbIOpaH BellecTBeHHbIH THI float. MoxHo Takxe BbIOpaTh TUN double, MO3BOSAIOLIMNA Tpe-
CTaBIIATh BELLIECTBEHHBIE YHCIIa OONBIIETO JUana3oHa 3HAaYeHUH U ¢ O0JIbIIeH TOUHOCTBIO.

g Toro, 4yTOOBI MOJIL30BATENb MPOTPaMMbl 3HaJl, B KAaKOM MOMEHT TpeOyeTcCs BBECTH C
KJIaBHATyphl JIaHHBIE, MIPUMEHSETCS TaK Ha3blBaeéMoe MpuriaiieHue K BBoxy (omepatop 3). Ha
9KpaH BBIBOJUTCS yKa3aHHasl B OollepaTope CTPOKa CUMBOJIOB, U KypCOp MEPEBOAMUTCS Ha CIEAYIO-
LIYIO CTPOKY.

CrangapTHbI 0OBEKT, C TOMOIIbI0 KOTOPOTO BBHIMOJIHSAETCS BBIBOJ Ha IKpaH, HAa3bIBAETCS
cout. EMy ¢ nmoMompto onepanuun << nepeaaercs TO, 4YTO HYKHO BBIBECTH. {151 BEIBOJIa HECKOJIb-
KHUX 3JIEMEHTOB HCIIOJIb3YETCS IIeTovKa Takux omepauuid. g mepexoja Ha CIEAYIOUIYIO CTPOKY
3aMMChIBAETCS TaK HAa3bIBAEMBII MaHUIYIATOpP endl, KOTOPBIM yIpaBisIeET, TO €CTh «MaHUILYJIUPY-
€T» CTaHJAapTHBIM 00BEKTOM cout.

B oneparope 4 BeImonHsAeTCA BBOJ C KJIIABHATYphl OJTHOTO YKcia B epeMeHHyro fahr. Jlns
ATOTO MCIIOJIb3YETCSl CTAHIAPTHBIA O0BEKT Cin M oneparnus u3BiedeHus (urenus) >>. Eciau Tpely-
€TCsl BBECTH HECKOJIBKO BEJIMUMH, UCIIOJIB3YETCS LIEN0YKa onepauuid >>. B npouecce BBoa 4ncio
npeoOpaszyeTcsi U3 MOCIeI0BaTeIbHOCTH CHMBOJIOB, HAaOpaHHBIX Ha KJIaBHAType, BO BHYTpEHHEE
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IIPEJICTaBICHUE BEIIECTBEHHOIO YHCia U MOMENIAeTCs B STUEUKY MaMAITH, 3ape3€pBUPOBAHHYIO JJIs
nepeMeHHo fahr.

B onepatope 5 BbIYMCIIAETCS BBIPa)KEHUE, 3aIIMCAHHOE CIIpaBa OT ONEPALUU IPUCBAUBaHUS
(=), ¥ pe3ynbTaT NpUCBaUBaETCs IEPEMEHHON cels.

[Topsinok BBIUMCICHHI OMNpeesieTcsl MPUOPUTETOM onepanuii. B ciiyyae comHeHuil Hamo
oOpamiarbest K crpaBoyHoi nHpopMaru. OCHOBHBIE MPaBUJIa COOTBETCTBYIOT NMPUHSATHIM B MaTe-
MaTHKe: BBIYUTaHUE UMeeT 00Jiee HU3KUN TPUOPUTET, YeM YMHOXKEHHUE, II0ATOMY JUIsl TOIO, YTOObI
OHO OBULIO BBINOJIHEHO PaHbIIE, COOTBETCTBYIOIIAs YacTh BBIPAKEHUS 3aKIIIOYaeTCsl B CKOOKHU. [le-
JICHUE U YMHOXXCHHE UMEIOT OJIMHAKOBBIN IPUOPUTET U BBINIOJIHSAIOTCS CJIEBA HAIIPABO.

Jlnst BBIBOZIA pe3ylibTaTa B orneparope 6 mpuMeHsieTcs o0beKT cout. BeiBoguTes menouka,
COCTOSIIIAsA U3 YETHIPEX IJIEMEHTOB. DTO cTpoka " [Io dapenrenTy: ", 3HAUCHHE NEPEMEHHOU
fahr, ctpoka ", B Tpamycax lenbcusa:" uU 3HaueHHe nepemMeHHou cels. Ilpu BbIBOIE
CTPOK BCE€ CHMBOJIBI, HAXOMAALIMECS BHYTPHU KaBBIYEK, BKIIIOYAst U MPOOEIBI, BBIBOAATCS 0€3 H3Me-
HeHui. [Ipu BbIBOJE 3HAUEHUI IEPEMEHHBIX BBINOJIHACTCS IPeo0pa3oBaHUe U3 BHYTPEHHETO Mpe-
CTaBJICHUS YMCIIa B CTPOKY CHUMBOJIOB, NPEACTABIAIONIYIO 3TO uucio. Ilox 3HaueHue oTBOIUTCS
POBHO CTOJIBKO MO3UIMI, CKOJIBKO HEOOXOIMMO Ui BBIBOJA BCEX €ro 3Hadammx nudp. 1o 3Ha-
YUT, YTO €CJIM BBIBECTHU JIBE IIEPEMEHHBIE OIS, UX 3HaUEHUs «ckiesrcs». [loatomy pekomeHay-
€TCsl BCerJa NpeABapATh BHIBOJAUMBIC 3HAUEHUSI TEKCTOBBIMU MOSICHEHUSIMH.

Omneparop 7 HeOOXOAMM AJISl IPEPHIBAHUS BBITIOJHEHUS IIPOTPaMMBI TIOCIIE BBIBOJA HA 3KpaH
pe3ysbTaToOB BbIUMCIIEHUS. BbI3piBaeTcs QyHKIMA system, KOTOpas nepeaaeT CTpoKy KOMaHJIHO-
My IPOLECCOPY ONEPALMOHHONW cHCTeMBI. [ ee BbI30Ba B IIPOIPaMMY BKJIFOYEH 3aroJIOBOYHBIN
¢aiin <stdlib.h>.

ITocnennuii oneparop (8) mporpaMMsl npeHa3HAYEH Ul BO3BpaTa U3 Hee U MepeJadu 3Ha-
YeHHs BO BHEIIHIOI cpeny. B rmaBHON (yHKIMM pa3pemiaercsi ero omyckaTb, HO B 9TOM CIIydae
KOMIIWJISITOP MOXET BBIAATH IIPENYNPEKIACHHUE.

HaGepure TekcT mporpamMMbl, CKOMITUIIMPYHUTE €€ U 3aIyCTUTE.

BaM mpuroTtoBiieH HENPUATHBIA CIOPIPU3: BMECTO IpUrIameHus «Beenure temmepaTypy
o PapeHreiTy» Bbl YBUIUTE HAOOP CTPaHHBIX CUMBOJIOB. DTO OOBSICHSIETCA TEM, YTO B OIEpallU-
oHHOM cucreme MS DOS nns koaupoBKU cUMBOJIOB Hcnob3yercs: cranaapt ASCII, spnstonmiics
MEX1YHapOJHBIM TOJBKO B MepBOil mojoBuHe koj0B (oT 0 mo 127), BTopasi mojgoBHHA KOJOB (OT
128 mo 255) siBnsieTcs HAIMOHAILHOW U pa3iuyHa JIJIs pa3HbIX CTPaH.

Hanpuwmep, B Poccun ans Bropo#t nonosunsl Tadbmumbl ASCI ucrons3yercst Tak Ha3biBae-
Masi «anbTepHatuBHas koaupoBka 'OCTay. B Windows sxe ucmonb3yercst cranaapt ANSI, B mep-
Boii monoBrHe coBnagaromuii ¢ ASCII, a Bo BTOpo#i OJI0OBHHE OTIMYAOIIUICS OT €r0 POCCHICKOTO
BapuaHTa. PeXUM KOHCOJIBHBIX MPUIIOKEHUH JOIKEH UMUTHPOBaTh paboTy B cpeae MS DOS, mo-
ATOMY BBOJI-BBIBO/] BBITIOJIHSETCS B 3TOM peskuMe B kKoaupoBke ASCII. B To jxe BpeMst B TEKCTOBOM
pellakTope cpelibl IPOrpaMMHUPOBaHUS HCToNb3yeTcs KoaupoBka ANSI.

JUia BBIXOZA@ W3 O3TOr0 IMOJIOKEHHS B MporpaMMe OyAeT HCMIONb30BaThCsl (QYyHKIUS
CharToOem () mis npeobpazoBanust cuMBoJIoB 13 KoaupoBku ANSI B konuposky ASCII. s o6-
paTHOro npeoOpa3oBaHMsI MOXKHO HUCIIONIb30BaTh PyHKIHIO OemToChar (). [lepBas u3 Ha3BaHHBIX
GyHKIMI HY»Ha JJ1s1 BBIBOJIa PyCCKOSA3BIYHOIO TEKCTA HA 9KpaH, a BTopasi — /Ui BBOJIa TAKOT'O TEK-
CTa ¢ KJIaBHATYyphl, €CIU B JaJbHEUIIEM NOTPEeOyeTCs 3aiCh 3TOr0 TEKCTa B JOKYMEHTHI ((aiiiibl) ¢
koaupoBkoit ANSII. YtoOsl ucmonb3oBaTh 00€ 3TH (HYHKIMH, HY)KHO TOAKIIOYUTH K TPOTpaMMe
3aroyIoBOYHBIN (aiin <windows .h>.

#include <iostream.h>
#include <stdlib.h>
#include <windows.h>

char* Rus (const char* text); // 0
int main () { // 1
float fahr, cels; // 2
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cout << endl << Rus ("Beemre TeMnepaTypy o dapexreimy") << endl; // 3
cin >> fahr; // 4
cels =5/ 9 * (fahr - 32); // 5
cout << Rus ("Ilo dapenrenry: ") << fahr; // 6
cout << Rus (", B Tpamycax llenbcusa: ") << cels << endl; //
system ("PAUSE") ; // 8
return 0; // 9

}

char bufRus[256]; // 10

char* Rus (const char* text) { // 11
CharToOem (text, bufRus) :; // 12
return bufRus; // 13

Jis perienust mpoOJIeMbl B porpamMmy go0aBieHa GyHKus Rus () , KoTopas, o0pamasch K
¢byHku CharToOem (), BO3BpaIllaeT B KauecTBe ajipeca mpeodpa3oBaHHOM CTPOKH yKa3aTellb Ha
char (ctpoku 11-13). B kauecTBe BpeMEHHOI'0 XpaHUIUIIA MpeoOpazyeMol CTPOKU (PYHKIUS HC-
MOJIB3YET TJI00AIbHBIA MaccuB bufRus miMHON 256 CHMBOJIOB, onUcaHHbIN B oneparope 10. Jlro-
Oas CTPOKOBAsi_KOHCTaHTa B nmporpaMmme 3aMeHsIeTCs BBIPA)KEHUEM
Rus(CTpOKOBaH_KOHCTaHTa).To,qn>®yHKuHﬂRus() BO3BpalllaeT 3Ha4YEHUE TUIIa char™,
MPUBOJUT K CIICAYIOMIEMY OTPaHUYCHHIO: €€ HeJb3sl HCIIOJIb30BaTh 0OJiee OHOrO pa3a B IEMOYKE
ormepanuil << A 0JHOTO 00bEKTa cout.

3anmycTuTe mporpaMmy Ha BBITIOJTHEHHWE HECKOJIBKO pas, 3a/laBasi pa3inyHbIe 3HAUYCHUS TEM-
neparypsl. He 3a0yabTe, 4To 4ncio, uMeroniee ApoOHYIO YacTh, IPH BBOJE CIEIYET 3allMChIBATh C
TOYKOH, a He C 3ansaToi. MOXKHO 3a1aBaTh | [EJbIC YUCIIa — OHH OyIyT aBTOMaTHYECKH mpeodpa3o-
BaHbI B BEIIECTBEHHYIO QopMy.

Kak BeI MOKeTe BUACTH, PE3YyIbTAT BHIIOJHEHUS MPOTPAMMBbl OKA3bIBACTCS PaBHBIM HYIIIO!
DTO MPOUCXOIUT U3-3a criocoba BeIYKcIeHus BoipaskeHus. Koncrantsl 5 u 9 (B oneparope 5) ume-
IOT IIEJIBIN THII, IOATOMY PE3YyJIbTaT UX JCJICHHS TakXKe 1eTOYUCIeHHbIN. OKpYTJIeHUs TIPU 3TOM HE
MIPOUCXOUT, IpOOHAs YacTh Bcerja oropachiBaeTcsi. YTOOBI UCIIPABUTH 3Ty OLIHOKY — JOCTATOYHO
3amucaTh XOTA Obl OJJHY U3 KOHCTaHT B BUJIE BEIIECTBEHHOTO YHCIIA, HAIPUMED:

cels = 5. / 9 * (fahr - 32); // 5

BemecTBenHas KOHCTaHTa «S5.» MO YMOJYaHHIO UMeeT TUIl double, W NpU BBHINOJIHEHUU
JIeNIeHUs] TPOMCXOIUT aBTOMaTUYecKoe MpeoOpa3oBaHUE K 3TOMY K€ TUITYy JAPYroil KOHCTAHTHI, a
3aTEM U pe3yabTaTa BEIMUTaHUS.

Mo:kHO 3amucaTh 3TO BBIPAXKEHUE U I1O-APYTOMY, IIPOCTO U3MEHUB MOPAIOK JCHCTBUN:

cels = 5 * (fahr - 32) / 9; // 5

B sToM cinyyae OyzaeT BBINOIHEHO MpeoOpa3oBaHue KOHCTAHT K TNy float, kak kK Haubo-
Jee JUIMHHOMY U3 Y4acTBYIOIIUX B BBIPAKEHUU.
Teneps nporpamma OyzaeT paboTaTh BEPHO U BBLAACT CIEAYIOIIEE:

Beenure Temnepatypy oo dapeHTenTy
451
[Io d®apeHreuTy: 451, B Tpanycax lUenbcusa: 232.778

[TonpoOyiiTe mpu BBOAE TeMIEpaTyphl 3a1aTh HEU(POBBIE CUMBOJIBI M IPOUHTEPIPETHUPO-
BaTh MOJIYYEHHBIN PE3yJIbTaT.

Kak Buaute, naxe B MPOCTOM MPUMEPE MOKHO JOMYCTUTH oinbku! B nanHOM ciydae 3a-
METHUTh HUX JIETKO, HO TaK MPOUCXOAMUT JAJEKO HE BCErAa, MO3TOMY 3allOMHUTE BaKHOE MPAaBUIIO:
HAJ0 BCerJa 3apaHee 3HaTh, YTO JOJDKHA BbIIATh mporpamma. JoOUThCS 3TOr0 MOXKHO Pa3HBIMH
croco0aMu, HarpuMep, BHIYUCICHUEM Pe3yJbTaTOB B yMe, Ha Oymare Wjiu C MOMOIIBIO KaJIbKYJIs-
TOpa, a B 00JIee CIIOKHBIX CIy4asiX — pacueTaMu MO aJbTePHATUBHOM MM YIPOIICHHON METOTUKE.
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Hanwummre Ty e nporpaMmmy BTOPBIM CIOCOOOM, € UCTIONb30BaHUEM (DYHKIMI OMOIHOTEKH
C++, yHacnenoBaHHbIX U3 si3bika C. DTOT croco0 MpUMEHSETCs] JOCTaTOYHO YacTo, TOTOMY 4TO B
UCIIOJIb30BaHUU ITUX (QYHKIIMI €CTh CBOM MPEHUMYIIICCTBA.

K mporpamme nojkitouaeTcst Apyroil 3arogoBouHbI Qaitn — <stdio.h>. OH cogepx uT
onucanue GyHKIUN, KOHCTAHT U IPYTUX 3JIEMEHTOB, OTHOCALINXCSA KO BBOAY-BBIBONY «B cTHIIE C».

Huxe nmpuBeieH TEKCT MPOTpaMMBI [Tl pa0OTHI TIOJ] YIIPABICHUEM ONEPAIIMOHHON CUCTEMBI
MS DOS. CamocTosTeNnbHO 100aBbT€ HEOOXOIUMBIN KO JUIsl BBIBOAA HA DKPaH KUPHILIUIIEI U TTPH-
OCTaHOBKH ITPOTPAMMBI ITOCJI€ BEIBOJIA PE3YIBTATOB BEIYHCICHUSI.

#include <stdio.h>

int main () { // 1
float fahr, cels; // 2
printf ("\n BeBemure TemmepaTypy no dapenrenry\n"); // 3
scanf ("$f", s&fahr); // 4
cels = 5 * (fahr - 32) /9; // 5
printf ("llo ®apenrenTy: %6.2f, B Ipamycax lembcus: %6.2f\n",

fahr, cels); // 6
return 0; /7T

PaccmoTpuM oTiinuus 3TOM MPOrpaMMBbl OT NPEBITYILIEH.

Oynkuus printf B onepaTope 3 BBIIOJIHSAET BHIBOJ IEPEAAHHOIO €l B KAYECTBE I1apaMeT-
pa CTPOKOBOTO JIUTEpasa, TO €CTh MOCIEI0BATEIBHOCTH JIIOOBIX CHMBOJIOB B KaBbIUKaX, Ha CTaH-
JapTHOE yCTpOHCTBO BbIBOAa (aucrieif). CuMBOIBI \n Ha3bIBAIOTCS YIPABISAIOIIEH IMOCIel10Ba-
TENbHOCTHIO. ECTh pa3Hble ynpaBiisolre NOCIEA0BATENbHOCTH. JTa MOCIEI0BATENbHOCTD 33/1a€T
IIEPEXO0/l Ha CIEAYIOLIYIO CTPOKY.

Jlnst BBOJ]a HCXOAHBIX JIaHHBIX B oreparope 4 ucronbsizyercs pynkuus scanf. B Heil Tpe-
Oyercs ykaszath (hopMaT BBOJAMMBIX 3HAUCHH, a TAaKXKe aJpeca NePEeMEHHbBIX, KOTOPBIM OHU OyIyT
npucBoeHsl. B nmepBoM napamerpe ¢yHkuMu scanf B BHJE CTPOKOBOrO JUTepala 3aJaercs CIie-
nudukanysa popmaTta BBOAUMON BETUYHMHBI, COOTBETCTBYIOLIAs TUIY epeMeHHoN. Crniennduxamus
% f coorBercTByeT THUIy float. B kauecTBe BTOpOro mapamerpa GyHKIMHU MepenaeTcs ajapec mne-
PEMEHHOM, 10 KOTOpOMY OyZeT MOMENIEHO BBOAUMOe 3HaueHue. Onepanus B34Tus agpeca 0003Ha-
4aeTcs &.

Jlns BbIBOJIA pe3yibTaTa B oneparope 6 mpumensercs ¢yHkuus printf. Ilepssiit mapa-
METp, UMEIOLUI BUJI CTPOKOBOTO JINTEpaa, 3aJaeT BUJ U (opMar BbIBOAUMON nHpopMaluu. Bro-
poil W TpeTuil mapameTpsl MPEJCTABISAIOT COOOW MMEHa MepeMeHHBIX. Bce cuMBoubI snTepana,
KpoMme crienndukanuii popmata $ £ U ynpapisolen MocieoBaTeIbHOCTH \ N, BBIBOJSTCS Ha JAMC-
et 06e3 m3meneHuit. [Ipu BeiBoge (opmaTHble cnenudukanuu OynyT 3aMEHEHbl KOHKPETHBIMU
3HAYECHUSAMHU IIEpEMEHHBIX fahr u cels.

@dopmar BbIBOJAa YMCET MOKHO YTOUYHUTH MPH MOMOIIM TaK HA3bIBa€MbIX MOJIU(UKATOPOB
dopmara — yncesn, KOTOpbIe 3anucaHbl nepes cneunpukanuein. [lepBoe uncio 3agaeT MUHUMaIbHOE
KOJIMYECTBO IMO3UIUHI, OTBOJUMBIX 10| BEIBOJIUMYIO BEJIMUNHY, BTOPOE — CKOJIBKO U3 ITHX MTO3ULIHAN
OTBOJUTCS TMOJ IPOOHYIO YacTh BeIMUMHBL. Heo0X0AMMO yUUTHIBATh, UTO JECATHYHAS TOUYKA TOXKE
3aHMMAeT OAHY NO3MLHMI0. EciM 3a1aHHOro0 KOJIMYecTBa IMO3MIMN OKAXKETCS HEAOCTATOYHO IS
pa3MeIIeHNs] YUCIla, KOMIIMIATOP aBTOMaTHUECKH BBIIEIUT 110JI€ JOCTaTOUYHOM JIIMHBI.

Yacto ucnonp3yroTes emle ABe cnenupukanuu: $d — Ui BEJIUMYUH LEeN0ro TUIla B IeCATHY-
HOM cHCTeMe CUHCIIeHUs, %1 f — IJ1d BenuuuH Tumna double.

Jlyia Kask0i mporpaMMbl HEOOXOJMMO BBIOpaTh OJUH Hanbosee ynoOHbIN crocod BBIBOMA
(;mn6o ¢ momoIbo GYHKIMH, JTUO0 ¢ TOMOIIBIO KJIACCOB), IIOCKOJIBKY CMEIINBAaTh 00a BapHaHTa He
PEKOMEHyeTCsl.

Hcnonp3yiiTe ¢yHKIMM BBOJAA/BBIBOJA B TEX IMporpammax, Ije Tpedyercs TIIaTelnbHOe
dbopMaTupoBaHue pe3yiIbTaTOB, a KJIACCHl — B OCTAIbHBIX CITy4asX.
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IIpozpamma pacuema épemenno2o unmepeana

TpeOyercs nns 3a1aHHBIX MOMEHTOB Hauajla M KOHIIA HEKOTOPOro IMPOMEXKYTKa BPEMEHH B
qyacax, MUHYTax U CEKyHJax (B Mpeaesnax OJHUX CYTOK) HAUTU MPOAOJKUTENBHOCTh 3TOTO MIPOMe-
JKyTKa B T€X K€ €AUHULIAX.

HcxonHbIMU JaHHBIMM IS 3TOW 3a/1a4y SIBIISIOTCS LIECTh LIEJIBIX BEJIMYUH, 3aJaA0IUX MO-
MEHTBI Havajla U KOHIla MHTEpBaJa, pe3yJibTaTaMU — TPU LEJIBIX BEIUYNHBL.

Tun nepeMeHHO# BBHIOMpAETCs, UCXOAS U3 AMANa30Ha U TpeOyeMoil TOYHOCTH IpeJCTaBlie-
HUS JAHHBIX, @ UMsI JA€TCsl B COOTBETCTBUHU C €€ COAEPKUMBIM. Tak Kak moTpedyeTcst XpaHUTh UC-
XOJIHBbIE JaHHbBIE, HE MPEBbIIIAIONINE BEIUUHUHbI 60 11 MUHYT U CEKYHJl U BEIMUYMHBI 24 I 4acoB,
MOYKHO OIpaHMUYHUTbCS KOPOTKHUM LENbIM THIOM (short int, cokpameHnHo short). Ilepemen-
HbI€ JJI XpaHEeHUs Hayasa uHTepBasa o0o3HavaroTest hourl, minl u secl, A XpaHEHUs KOHLA
UHTEpBala — hour2, min2 U secz2, a pe3ylAbTUPYIOLIHUE BEIUYUHBl — hour, min U sec.

Jlns pemieHus 3Toi 3aauu Heo0X0AUMO IpeoOpa3oBaTh 00a MOMEHTA BPEMEHU B CEKYH/IbI,
BBIUECTDH MEPBBIH U3 BTOPOTO, a 3aTeM MPeoOpa3oBaTh pe3yibTaT 0OpPaTHO B Yachl, MUHYTHI U Ce-
KyHJipl. Cie1oBaTenbHO, MOTPEOyeTCs NPOMEKYTOUHAs IEpEeMEHHas, B KOTOPOU OyAeT XpaHUThCS
UHTEpBaI B ceKyHAax. OHAa MOXKET UMETh BecbMa Oonpime 3HaueHus (B cyTkax 86400 c). B Benn-
YUHAX TUIA short MOIyT XpaHUThCS 3HAUYEHUs, HE MpeBblmatonie 65535 1 BennuuH 6e3 3Haka
(unsigned short), mo3ToMy clienyeT BHIOpPATh AIHHHBINA Henblid THI (Long int, cokpaiieH-
HO long). Uenplil TUII int B 3aBUCUMOCTH OT apXUTEKTYpPhl KOMIIBIOTEPA MOXKET COBNAAATh MO0
C KOPOTKHM, JTUOO C JUIMHHBIM LIeJIBIM TUIIOM. Hike mpuBeieH TEKCT MpOrpaMMel:

#include <iostream.h>

int main () {
short hourl, minl, secl, hour2, min2, sec2, hour, min, sec;
cout << endl << "BeemsTe BpeMs Hadasla MHTEPBAJA ("4ac MvH cek)" << endl;
cin >> hourl >> minl >> secl;
cout << endl << "BpemuTe BpeMsa KOHLIA MHTepBRasla (4ac mmH cek)" << endl;
cin >> hour2 >> min2 >> sec2;

long sum sec = (hour2 - hourl)*3600 + (min2 - minl)*60 + sec2 - secl;
hour = sum sec / 3600;
min = (sum sec - hour*3600)/60;

sec = sum _sec - hour*3600 - min*60;
cout << "[IpOmNOIKUTEJIBHOCTD IIPOMEXyTKa OoT " <<

hourl << '":'" << minl << ":" <K gecl <K " o " K
hour2 << ':' << min2 << ':' << sec? << endl << " paeBHa " <<
hour << '":' << min << ':' << sec <K endl;

return 0;

Jlst mepeBo/ia pe3ysibTaTta U3 CeKyHI OOpaTHO B YaChl U MUHYTHI UCTIOJIB3YeTCs (D (PEKT OT-
OpackiBaHMsI TPOOHOI YacTH MPH JIEJICHUHU IEJIOT0 YKcia Ha 1eNoe.

BHUMAHME. [Janubie npu BBOJE JOJDKHBI pa3AeiaThCs MpOOeTaMu, CHMBOJIAMHU TTEPEBOIA
CTPOKHU WJIH TaOYJISAIUH (HO HE 3armsIThiMu! ).

[IpoTectupyiiTe mporpaMmy Ha pa3IMYHBIX HA0Opax UCXOAHBIX JaHHBIX. Hike nmpuBoauTCs
TEKCT MPOrPaMMBbI ¢ UCTIONB30BaHUEM (YHKITHI BBOJa-BeIBOA B cTuie C:

#include <stdio.h>
int main() {
short hourl, minl, secl, hour2, min2, sec2, hour, min, sec;
printf ("BBemuTe BpeMmsa Havajla MHTEpBasiia (yac mmH cek) \n");
scanf ("%1%1%1i", &hourl, &minl, &secl);
printf ("Beemure BpeMs KOHILA MHTepBajia (yac MmH cek) \n");
scanf ("%1%1%1i", &hour2, &min2, &sec2);
long sum sec = (hour2 - hourl)*3600 + (min2 - minl)*60 + sec2 - secl;
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hour = sum sec / 3600;

min = (sum sec - hour * 3600) / 60;

sec = sum sec — hour * 3600 - min * 60;

printf ("IJIATENBEHOCTE MPOMEXyTKa OT %21: $21i: %21 mo %2i: %2i: %2i\n",
hourl, minl, secl, hour2, min2, sec2);

printf (" paBHa %2i: %2i: %2i\n", hour, min, sec);

return 0;

4.6 Haubonee éajcrvle MOMEHMbl, KOMOpble Clledyent 3anOMHUNb

1. BeiOupaiiTe TUn nepeMEeHHbIX C YYETOM JMana3oHa U TpeOyeMoil TOUHOCTH MpecTaBie-
HUSI TAHHBIX.

2. JlaBaiiTe nepeMeHHBIM UMEHA, OTPAXKAIOLME UX HA3HAYEHUE.

3. BBox ¢ knaBuaTypsl npeaBapsAiTe npuriameHueM. /st KoHTpouis cpasy ke Iociie BBOJa
BBIBOJIMTE MCXO/HbIE IaHHBIC HA AUCILICH (110 KpaliHel Mepe, B MIPOLIECCEe OTIAIKH).

4. lo 3amycka MporpaMMbl MOJTOTOBBTE TECTOBBIE MIPUMEPHI, COJIEPKAIINE UCXOIHbIE J1aH-
HbIE U OXKHUAaeMble pe3ynbTaThl. OTAEIBHO MPOBEPHTE PEAKLIMIO IPOrPAMMBI HA HEBEPHBIE UCXO-
HBIC JAHHBIE.

5. Ilpu 3anucu BeIpakeHUH oOpaliaiTe BHUMaHHUE Ha IPHOPUTET OTEPALTHA.

6. B pynkuusax printf u scanf ansd Kaxaol MEepEeMEHHOW yKa3bIBalWTE CIICIU(UKAIIIO
dbopmara, cooTBeTCTBYIOIIYIO ee TuMy. He 3a0bIBaiiTe, uTo B scanf mepeaaercs aapec NepeMeH-
HOM, a HE €€ 3HAUYCHHUE.

7. IIpu KCONB30BAaHUY CTAaHIAPTHBIX (DYHKIMH WIH KJIACCOB TPEOYETCS C TOMOIIBIO JUPEK-
TUBHI #1include MOAKIIOYHUTH K MPOTrPaMMe COOTBETCTBYIOLIUE 3arojOBOYHBIEC (aifnbl. YcraHo-
BUTh, KAKOH UMEHHO (haiiyi HeOOXO0IMM, MOXKHO C TIOMOIIBIO CIIPABOYHON CHCTEMBI.

8. He cMemmBaiiTe B 01HOI IporpaMme BBOJI/BBIBO/JI C MTOMOIIBIO KitaccoB (B ctuiie C++) u
¢ momonipio GyHkIuit 6udroTexu (B cruie C).

9. OtnaBaiiTe mpeAnovYTeHNE JOKAIBLHBIM MEPEMEHHBIM Tiepe] Tnol0anbHbIMU. [lepeMenHas
JIOJDKHA UMETh MUHUMAJIBHYIO U3 BO3MOXHBIX 00JIacTel JeHCTBHUS.

10. [lannble npu BBOJE pa3AensiiTe MpoOeraMu, CMMBOJIAMU TIEPEBO/Ia CTPOKU MU Ta0yIs-
[IUU.

5 Cooeporrcanue KOHmMpPOILHOU PAdOmMbL

KonTtponbHast paboTa COCTOUT U3 JBYX 4acTeil — TEOpeTUYEeCKON YacTu U MpakTuieckoil. B
MepBOI YacTH HEOOXOAMMO MUCHMEHHO OTBETHUThH HA BOIIPOC K 3a4eTy (CM. M. 6), HOMEp KOTOpPOTO
COOTBETCTBYET BapUaHTy, BBIOpaHHOMY coriacHo 1. 4.3. Bo BTOpol yacTu KOHTPOJBHON paboThI
HEOOXOIMMO TPEJCTaBUTh TOJIHBIA TEKCT HAIMMCAHHON COTJIACHO BapHAaHTY 3aJaHHs MPOTPaMMEI C
COOTBETCTBYIOLIUMH KOMMEHTapusiMu. [ pa3paboTKu mporpaMMbl MOXKHO HUCIOIb30BATh JHOOYIO
cpeny MporpaMMHUpOBaHUS, MOAAepKUBatOIIyIo 536K C uiu C++.

6. Bonpocut k 3auemy no oucuuniune

CocraB u andasut s3bika C.

W nentudukaTopsl, KIIOYEBBIE CJI0BA M 3HAKH onepanuii B si3pike C++. KoMmmenTapuu.
KoncranTsl B si3p1ke C++, UX TUIBI U GOpMaThl. YTIPaBISIONINE [TOCIIE0BATEIbHOCTH.
Konuenmus tuna ganssix. OCHOBHBIE TUIIBI JaHHBIX B C++. Llenblil TUII JaHHBIX.
CHMBOJIbHBIN, paCITUPEHHBIA CUMBOJIbHBIN, IOTHYECKUHN THITHI JAHHBIX, TUI VOId, ¥ THIIBI
JaHHBIX C IUIaBalOIIEd TOUKOM B si3bIke C++.

Crpykrypa nporpamMmsl B C++. BBo1 U BBIBOJ] IaHHBIX.

7. Tlepemennsie B C++, popmat ux onucanusa. O01acTh ASHCTBUS U BUAUMOCTU HIEHTH(PUKA-
TOPOB.

agrownE
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VYuapusie onepanuu B C++. Onepanuu HHKPEMEHTa, IeKPEMEHTa, OTPULIAHUS U CIIBHTA.

9. bunapnsie onepanuu B C++. Onepaniuu JejeHUsI U 0CTaTKa OT JEJICHUS, OTHOIICHUS U JIO-
THYECKHE OTIepaIiy.

10. Oneparyu prcBauBaHKs U YCIOBHAS oniepalys B si3bike C++.

11. Beipaxkenus B sizbike C++. CocTaB BbIpaKEHUM, ONIpeieJICHuEe MPUOPUTETA ONepaliuid, pe-
3yJIbTaT U peo0pa30BaHUE TUTIOB B BHIPAKCHUSX.

12. Ba3oBbie KOHCTPYKIIUU CTPYKTYPHOTO MporpamMMmupoBanus. Oneparop BeIpaKeHUE.

13. YcioBHbIe oniepatopsl B si3bike C++.

14. OnepaTopbl LUK, UX CTPyKTypa U Buabl. Luki «whiley B s3bike C++.

15. Huxnsr «do while» u «for» B si3p1ke C++.

16. Omneparopsl iepeaun yrpaBieHus B si3bike C++.

17. Ykazarenu B s13bike C++ 1 UX BUOBL.

18. Mannmanu3anus ykasaresnei B si3pike C++.

19. Onepanus pazaapecann B sizbike C++.

20. Apudmernueckne onepanuy ¢ yKa3aTeIsiMH.

21. Ccpbuiku B si3bike C++. [lepenada mapameTpoB B (yHKIIUHU TI0 CCBUIKE.

22. CtaT4ecKkue MacCHBHI B si3bike C++. HUIIMAINM3aKs MacCuBa M IOCTYI K €ro dJIEMEHTaM.

23. lunamMuveckue MacCuBhbI B si3bike C++. CriocoObI BBIICTICHUST M OCBOOOKICHUS TIAMSITH.

24. Ctpoxku B si3bike C++. Mcronp3oBaHue yKaszaresei mpu padboTe Co CTPOKAMH.

25. TlepenMeHOBaHNE TUIIOB U MEPEUUCIICHUS B sA3bIke C++.

26. CtpykTypsI B si3bike C++. HHIManm3anus 1 cnocoObl JOCTYTIA K TTOJISIM.

27. buTtoBsle 110511 U 00beIMHEHU B A3bIKe C++.

28. Oynkuuu B s13pike C++, UX 0OBSBICHUE U OTIPE/ICICHHUE.

29. O6men uHpopMaleit B mporpamme Ha si3blke C++ ¢ TOMOIIbIO TJI00ANbHBIX IEPEMEHHBIX U
BO3BpaIlla€MbIX 3HAYEHUU.

30. O6meH uHdpopmanueit B mporpamme Ha si3bike C++ ¢ TOMOIIBIO TapamMeTpoB. Bubl nepe-

JAaBACMBIX ITAPaMETPOB.
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