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BBEJAEHUE

ITpennaraeMelil UK J1aOOPATOPHBIX PabOT MOCBSILEH MOTYYEHHUIO MPAKTUYECKUX
HaBBIKOB IPOrpPaMMUPOBAHUS JIMHEWHBIX, PA3BETBIIOIIMXCS W LMKINYECKUX AITOPUT-
MOB. [{uki 1abopaTopHbIX pabOT OPUEHTUPOBAH HA MPUMEHEHHE SI3bIKa IPOIPAMMHUPOBA-
HusA Cu.

JlaGoparopHble paboThl BXOAAT B 070K No4 MUCHMILIUHBI « AITOPUTMU3ALIUU U TIPO-
rpaMMUpOBaHue». sl ycrienHon caaun TeM 0J10ka He0OXO0IMMO BBIIIOJHUTD U 3aIUTUTh
nabopatopHbie pabOThI He no3onee 8-oti Hedenu cemecmpa.

[IpumepHbIli IEpeUEHb TEM, BXOAAMMX B 00K Ned, mpuBEIEeH B NPHIOKEHUH A.
JlJ1st CaMOCTOSTEIIEHOM TTOJITOTOBKH PEKOMEHAYIOTCS yaeOHuKH [1 — 5],

1. JABOPATOPHAS PABOTA Nel.
MMPOIr'PAMMMUWPOBAHUE JIUHEUHBIX AJITOPUTMOB HA
A3BIKE CH

1.1. llean paéoThI

[enpio mabopaTopHOil paOOTHI ABJISIETCS HCCIENOBAHUE JTUHEHHBIX aTOPUTMOB Ha
s3pike Cu cpenctBamu cpefibl paspadotku Dev-C++ wim Borland C++ 3.1. Jlns noctike-
HUS TOCTaBIICHHOM LIETTM HEOOXOJMMO PEIIUTh Psi/i 3a]a4: U3YYUTh 0a30BbI€ TUIIBI JaH-
HBIX, a TaK)K€ MOJIYYUTh MPAKTUYECKHUE HABBIKM MCIOJIB30BaHMs (DYHKIIMNA BBOJIa-BBHIBOJA
U MaTeMaTU4YeCKUX (GyHKIUM CTaHTapTHOU OnbimnoTeku s3bika CH.

1.2. 3ananue Ha padoTy

1) PaGorta Bemomusietcs B cpenae Dev-C++. Omnmcanuwe 1abopaTOpHOTO CTEHIA
MpUBEICHO B MyHKTE 1.3.]1 HACTOAMMX METOAUYECKHX YKA3aHHII.

2) [Ipu BbIMONHEHUH JTAOOPATOPHOU pabOThl HEOOXOAMMO COCTABUTH JBE MPOTpaM-
Mbl. [lepsas npoepavma nipeHa3HAuYEHA JUIsl U3y4eHUs 0a30BBIX TUTIOB JAHHBIX U CPEJICTB
dbopmaTrpoBaHHOTO BBOJA BbIBO/AA. [Iporpamma nomkHa oOecnieurBaTh BBOJ C KJIaBHATY-
pBl TaHHBIX IO BapuaHTy 3ajnaHus (cMm. Tabmuity 1.1). Jlanee mporpamMma J0KHA BBIBO-
JUTH OTH JIAaHHBIE Ha SKPaH B BUJC OJHON CTPOKU ¢ KOMMECHTAPHUSMH.

Bmopas npoepamma TpenHa3HaueHa ISl W3YYCHHsS] MaTEeMaTHYEeCKHX (YHKITHMA
oubmuotexn s3pika C. [Iporpamma JomKHA OCYIIECTBIIATH BBIYHCICHHE MO (hopMysiam,
yKa3aHHbIM B Ta0Omnuie 1.1 B cooTBeTCTBUU ¢ HOMEpoM BapuaHTa. [IpeoOpasyiite Gpopmy-
JBI C LENBI0 YMEHBIICHHUS KOJMYECTBA OTEPAIMA MPU BBHIYUCICHHUSX. YTPOIICHHE BO3-
MOXHO KaK 3a CUeT MaTeMaTHYeCKHX MpeoOpa3oBaHMiA, TaK W 3a CYET BBEIACHUS
JOTIOJTHUTENIBHBIX TIEPEMEHHBIX JIJII COXpaHEHWs 3HAYEHUH BBIPAXCHHM, HEOTHOKPATHO
BCTpEYAIONINXCS B opMyIIe.



Ta6nuna 1.1 — BapuanTtsl 3a1anuit

No

Bap.

[Tporpamma 1

IIporpamma 2

1.

JlaHHBbI€e KUJIbIIA TOCTHHUIBI.
damunus xuiabLIa

3aHUMaeMbIii HOMEp

Jata nmoceneHus (JI€Hb, MECSII, TON)
CTOMMOCTB IPOKUBAHHUS

. z+10°
ey

- SNZ_;_|p_15
coszz+Inb

JlaHHbIE COTPYIHUKA NPeINPUATHS:

damunus

Nannuansl
JIOJDKHOCTB

['ox mpuema Ha paboty
Oxutan

g 107 ~In|x _y+11

kx+10° 2

Pacniucanue 3JIeKTPUYKU:
Howmep anextpruuku

[TyHKT Ha3HAYECHMUS

CroumocTs Ousera

Bpewmst npulObiTUs (4achl, MUHYTHI)

) ni+810%|-Ini  p_g
o cos di+et | m+l

Onucanne ToBapa:
Kon ToBapa
Hazpanue

Ilena

KonuuectBo

. nr
—sin m+tg—

; r*+10°
n=e ,p=In

r’—1

XapakTepuCTUKH MOHHMTOpA:
Monens

[IpousBoauTens

Jnaronasnb (JII0iMbI)

Bpewms orknuka

Ilena

7 +10°

d=Ih—————, z=e™ctg kx

72416107

JlanHble 00 aBTOBJIAEIbIIE:
damunusa BiaageabIa

Mapxka aBToMOOMIIS
Perucrpaunonnsiii Homep
I'ox BeITyCKa

. z . T
m = Sin arctg — —sin arctg —
2 3

‘e‘xy + 10‘3‘ +e™

7+ In xy

=

Onucanme KHUIU:
damunus aBTopa
Ha3Banue kauru
I'on n3nanus
Kanp

Llena

7 m —elxl+
Z:tgz—%,m:ec‘x‘ cX
m+10
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Ta6nuna 1.1 — BapuanTtsl 3a1anuit

No

Bap.

[Tporpamma 1

IIporpamma 2

8.

Onucanue NpoayKTOBOI0 TOBapa:
Haszpanue ToBapa

[IpousBoautens

Llena

Copt

Cpok XxpaHeHus

cos’ zr+k-1072
t= .m=Incoszr

2 m
COsS 7[I’+E

Onucanne yueOHOI TUCHUIINHBI:
Ha3zpanue nucuurmimssl

Kypce

Cemectp

PaMuIvs MpenoJaBaTelis

Hannune sk3amena

Ik +10° —10° — Ink
x? +18x — 40
k =e""cos0,01z

10.

JlanHble 0MOJAMOrpaduIecKoro MCTod-
HHMKA:

HazBanue nutepatypHOro HCTOYHHKA
ABTOp

I'on m3panus

Kareropus (knura, ctaThs)

T

e X_e—ﬂ

10° +,/Inmx

X

k=tg’z+ctg’z, z=

11.

bujer B KHHO:
Ha3Banue ¢punbpma
Bpewms nauana ceanca
Psan

Mecto

Ilena Ounera

b_\/sin2n+sinn2 7

:I _—
sinn|+e™ n kx—1,6-10°

12,

XapakrepucTuku poroanmapara:
Monens

Ilena

Pazpemenue (B Meranukcesnsx)
OO0beM KapThl aMATH

Bec

5t A5t In r
m =180arctg et_e t= ﬁ
e” — 10° +rz

e—zt !

13.

JanHble U3 TeJe(POHHOr0 CIPABOYHU-
Ka:

Oamuius

Nwms

OtuectBO

Howmep tenedona

y
X+——7 =
b= 5+4/x
|y+x|+3{/;

a=cos’ tg(%
= o)

14,

Onucanmne puiabMoB:

HaszBanue

Kanp

bromxer dunbma (1ost.)

Jlata BbIXOJAa B MpOKaT (JI€Hb, MeECHIII,

roj)

a=e™ +ig’x, b= 2cos(x — 7 /6)
“+sin’y
X




1.3. KpaTkue TeopeTudyecKkue CBeIeHUs

1.3.1. Onucanne J1a60paATOPHOTO CTEHAA

JlabGopaTopHbIil CTEH] MPECTaBIsET COOOM MEePCOHAIBHBIN KOMIBIOTEP C YCTAaHOB-
JICHHOM Ha HeM cpenoit mporpammupoBanust Dev-C++. Cxema nabopaTopHOro creHja ja-
Ha Ha puc.l.1.

Cpega paspaboTku Dev-C++

[nagHoe meHo

View Project Execute Debug Tools CVS Window Help

BE8 B d4® BE0B8E vds JA0

Pabouas o0bnactb

. Tnvoervakjes [9](3] e | .
+ LogWindow 66 i (1blockact
. PassesInput 67 retur:

. PassesText 6
. ReadKnop 69 -
. Solveknop 70 return true;
. ThreadInput £)

. ThreadText 72 B void ClassSolver::FillBlock(const unsigned int X,const unsigned int ¥) {

CTpOKa COCTOAHMA

78 for (unsigned int 1 = ¥:i <
for (unsigned int 3 = X:

88 Compiler | @ Resources |l Compile Log [ Debug [ [& Find Results

Line: 52 Col: 1 Sel: 0 Lines: 392 Length: 9432 Insert Done parsing in 0,05 seconds

Pucynox 1.1 — CtpykTypa 1abopaTtopHOro CTeH1a

Dev-C++ — 310 UHTErpUpOBaHHAs cpena IJisi MporpaMMHUpoBaHus Ha si3bikax C u
C++, paboratomias moj ynpasieHreMm omnepanuonHoi cuctembl Windows. Cpena Dev-
C++ pacnpoctpansercs cBOOOIHO ¢ ucxonubiMu koaamu (Ha Delphi) no munensun GPL.
Bce 5T KOMIIOHEHTHI O0BEMHEHBI B €AMHYI0O UHTETPUPOBAHHYIO Cpely pa3padoTUuKa, C
KOTOPO# Kak pa3 u paboTaeT MporpaMMUCT, CO3/1aBasi CBOHM MPOTPAMMBEI.

B auctpuOyTtuB BXoauT koMnwistop MinGW. OcHoBarenb MPOEKTa — KOMITAHUS
Bloodshed Software.

PaccMoTpuM HEKOTOpbIE 0COOEHHOCTH PabOThI B 3TOM Cpejie:

1) OcHOBHBIE KOMaHJIBI MCHIO M COOTBETCTBYIOIINE MM «TOPSYHE KIABUIINY TIPH-
BeJleHbl B Ta0mune 1.3.

2) BriBoa pycckux OyKB.

B TekcroBom pemaktope Dev-C++ HCHOJNB3YyeTCS KOAUPOBKA CHUMBOJIOB
Windows-1251~ HabOp CHMBOJIOB M KOAUPOBKA, SBJSIOMIASACS CTAHIAPTHOU 8-OMTHOM
KOJMPOBKOM I BCEX pyCCKHUX Bepcuid Microsoft Windows. OnHaKo, B KOHCOJIBHOM
OKHE HCIIOJBb3YETCS KOJIMPOBKA CUMBOJIOB CP866. IloaTroMy, eciu HeE NPEeaIpUHSTH
BCIIOMOT'aTEJIbHBIX JIEUCTBHI, pycCKre OYKBbI, HAOpaHHBIE B TEKCTOBOM PEAKTOPE CPE/IbI,
IIPU BBIBOJIE HA KpaH OyAyT OTOOpaXaThCsi HEKOPPEKTHO.



Tabnuna 1.3 — Hexotopble KoMaH bl MEHIO cpefibl Dev—C++

IIyHKT MeHI0 Coueranmne Ha3znauyenue
KJIABHIII
New —> | Ctrl-N Co3nmatb HOBBIN MCXOAHBIN (haim
Source file
Open project | Ctrl-O OTKpBITH (haiin
File or file
(PaboTa c Save Ctrl-S CoxpaHutb (ain
daiinamn) Save as... Ctrl-F12 Coxpanuthb (ails noj UMEHeEM. ..
Reopen OTKpBITh OJTMH U3 PaHEE OTKPBITHIX
daiinos
Close Ctrl-F4 3aKpBITh PEAKTHPYEMBIH (haiii
Execute Run Ctrl+F10 3anmycTuTh mporpammy 06e€3 Tepe-
(Beimomnne- KOMIWJISIITAA
HUE TIPO- Compile Ctrl+F9 Kommunsamus
rpaMMBbl) Compile & |F9 3amycTUTh MpOrpamMmy, MEPEeKOM-
Run NUJIMPOBAB UCXOAHBIN (haii

Mo03>kHO MCHOJI30BaTh CJIGIIYI-OIHI/Iﬁ croco0 PCUICHUA 3TOH HpO6JI€MLI.

[ar 1. B cBoiicTBaX KOHCOJIBHOIO OKHAa W3MEHUTE MIPUPT C TOUEYHOTo Ha Luci—
da Console — To4euyHble NPUGTHI HE TOAIEPKUBaOT cpl1251 (cM. pucyHok 1.1).

[lar 2. Tloakmtounte 3aroiaoBouHbld (aitn <stdlib.h> um gobOaBbTEe B Hayajo
MPOTrPaMMBbl CTPOKY

system("chcp 1251");

2

e Crokctea: "C:AWINDOWS\system 32\emd. exe™

Otwwe  Wpmdr ] Pacnonomenue ]

Ofpazel, okHa

e C:AWINDOWS\system32\cmd. exe

¥
1

ToHeyHElE WEHETE

P

pocodiT,

MepeMecTrTE
Pazmep

- CEEPHYTE

O PazeepHYTE SHHEIR WRKeT: Lucida Console
i Pastep cHMBoN0E:
W mprHa [Tovek): 7

Bricota [rovex] 12

¥ 3akpuThb

MEMEHHTE 4
Y¥MON4aHHA

=]

Pucynox 1.1 — I3menenue mpudTa KOHCOILHOTO OKHA

OTrieHa
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@yHKIMsA system () NepesaeT CTPOKY-apryMEHT ONEpPaldOHHON cucTteMe i
BBINTOJIHEHUA. B naHHOM ciydae BbI3bIBaeTcs kKomanaa MS DOS chcp, KoTopas o3Bo-
JSI€T U3MEHHUTh TEKYIYI0 KOJUPOBKY.

3) B cpene Dev-C++ 1O OKOHYAHUM PaOOTHI MPOTPAMMbl KOHCOJIBHOE OKHO 3a-
KpbIBaeTcs. YToObI MPeOTBPATUTH 3aKPBHITUE OKHA J0 TOTO, KaK YBUAUM MOCIEAHUN BbI-
BOJ pe3yJbTaTOB pabOThl MIPOrpamMMbl, MOXHO BOCIOJIb30BaThCS  CJIEAYIOIIUMU
Croco0aMu.

Cnoco0 1. /Io6aBUTH B KOHEII MPOTPAMMBI JIBE CTPOKH:

fflush(stdin); /*oumcrTka Oybepa BXOOHOTO MHOTOKa */
getchar (); /* oxumaHue HaxXaTus KjaBumm */

h105(0]0)

getchar () ;
getchar () ;

[lepBoit komaHa0K yOUpaeM U3 BXOJHOTO MOTOKA MPU3HAK KOHIA CTPOKU, BHECEH-
HBII MpU HAKATUM MOCIEAHEM KJIaBUIIU Enter (eciu paHee OCYIIECTBIISUICS BBOJ JlaH-
HbIX). BTOpas koMaHma 3acTaBisieT mporpaMmy SKJIaTh HaxkaTus o000 kimaBumu. U
¢ynkmus £ £1lush(), m getchar() onucaHbl B 3aroj0BOYHOM ¢aiine <stdio.h>.
Cuoco0 2. [ToakmounuTth 3arofloBOYHBIN (paitn <stdlib.h> u 106aBUTH B KOHEI
IIPOTPAMMBI CTPOKY
system ("pause");/* 3amyck komauael MS-DOS: pause */

1.3.2. ba3oBble THIILI JAHHBIX A3bIka CH

[Tepeuenp 6a30BBIX THUMHOB si3bIKa CM1 C UX KPATKUM OINKCAHUEM MPUBENIEH B TaOJIM-
ne 1.2.
Tabsuua 1.2 — ba3oBble 1 HEKOTOPbIE MPOU3BOIHBIE THUIIBI JAHHBIX s3bIKa CHU

Hazanue tuna | [losicHenus Jlnamna3oH 3Ha4YEHU

Short Kpatkoe niemoe unciio -32768 . ..32767

unsigned short | Kpatkoe menoe uuciio 6e3 31aka | 0...65535

int Iemoe yucio -2147483648... 2147483647 nua
Dev-C++
-32768 . . . 32767 ngua nud
Borland C++ 3.1

unsigned int Ilemoe umncio 0...4294967295 s Dev-C++
0...65535 qua g Borland C++ 3.1

long JITMHHOE 1en0€e Ynciio -2147483648... 2147483647

unsigned long | JlnuaHOE 1ienoe uuciio 6e3 3Haka | 0...4294967295

char OIuH CUMBOJI cuMBobI koa ASCII

char[ ] Ctpoxka

float Yucio ¢ riaBaroieid TOYKoil 3.4*107%°...3.4*10"®

double UYucno ¢ masaromel  Toukoit | 1.7%10°% . 1.7*107%

JIBOMHON TOYHOCTH
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1.3.3. HekoTopble GyHKIUM CTAHAAPTHOI0 BBOIA-BbIBO/1Aa

YtoObl KCMONIb30BaTh (PYHKIMHM CTaHIAPTHOTO BBOJIA-BBIBOJIA, HEOOXOIUMO TMOI-
KIIIOYUTH K mporpamme aiin stdio.h.

printf () - popMaTupoBaHHBIN BHIBOJ HA DKPaH:

int printf (char *format, <cnmcox BEHBOIa>) ;

[lepBriit mapameTp SABISETCS CUMBOJIBHOM CTPOKOI, KOTOpas 3a/1aeT CHeupUKauu
dopmata. OcTasnbHble TapaMeTPhI - MEPEUUCICHUE TEPEMEHHBIX U BBIPAXCHUM, 3HAUCHUS
KoTOpbIX BbIBOAATCS. Kaxknas cnenudukanus gopmara umeeT BU (TapaMmeTphl B KBa-
pPaTHBIX CKOOKaX HEOOsS3aTEeIIbHBI):

$[flags] [width] [.prec] [F|IN|h|1l]type

9IS type — tun cnenudukamu:
dumm 1 — LIEJIOE IECATUYHOE YUCIIO CO 3HAKOM,
u — JIIECITUYHOE unciIo Oe3 3Haka,
X — uenoe 16-pudHoe unciio 6e3 3Haka;
f — YHCJIO C IUIABAIOIIEN TOYKOM,
e —ygucio B E-popwme;
g — YUCJIO ¢ IUIaBaroieid Toukoi unu B E-popme;
Cc — OJIMH CHMBOII,
S — CTPOKa;
% — cuMBoJI %;

flags — mpu3Hak BeIpaBHUBAHUS:
+ WJIM IyCTO— BBIPAaBHUBAHUE 110 IIPABOMY KPaIo;
- — BeIpAaBHUBAHUE 110 JIEBOMY KParo;
width — miermoe ymncmo — obmias mupuHa Hoas. Ecim 9T0 4ucio HaYMHACTCS ©
1udpsl 0, BEIBO AOMOIHICTCS ClCBa HYJISIMM JI0 3aJaHHOM IMHPHHBL. B 3agaHHyrO MIHpH-
HY BXOZST BCE CHMBOJIBI BBIBOJIA, BKJIFOYAs 3HAK, IPOOHYIO YaCTh M T.II.
prec — 1mesaoe 4MCII0, KOJMYECTBO 3HAKOB TOCIIE TOUKH IPHU BBIBOJC YHCEN C
TUIaBaroIel TOYKOM,

F — COOTBETCTBEHHBIN AJIEMEHT CIMCKA BBIBOJA SBJIIETCS JAJbHUM YKa-
3aTeNICM,
N — COOTBETCTBEHHBIN AJIEMEHT CIUCKa BBIBOJA SIBJISIETCS OJIM3KUM yKa-
3aTelieM,
| — COOTBETCTBYIOIIMI 3JIEMEHT CIUCKa BbIBOJAA sIBJseTcs long int min
double.
scanf () — dbopmaTUpOBaHHHBIN BBOJ C KIaBUATYpPHI:

int scanf (char *format, <cnomcoxk BBOIa>) ;

[TepBoIii mapamMeTp SABISICTCS CHMBOJIBHON CTPOKOM, KOTOpas 3a1aeT Crelu(UKaIiu
dbopmara (cm. pyskiuio printf()). OcTanpHble MapaMeTphl - IEPEUUCICHUE aPECOB Tepe-
MEHHBIX, B KOTOpbIC BBOASTCS JTaHHBIE. B 3TOM crniucke mepes MMEeHaMu BCEX MEPEMEH-
HBIX, KpOME T€X, KOTOPbIE BBOJSITCS MO crienu(puKanuu Tuna %s, J0JKEH CTOSITh CUMBOJI

&.
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putchar () - BBIBOA OAHOTO CUMBOJIA HAa DKpaH:

int putchar (int ch);

[TapameTp dyHKIIMM — KOJ] CHMBOJIA, KOTOPbIN BhIBOAUTCS. [Ipy ycnemHom BbINoOI-
HEHUM (PYHKIIMS BO3BpAIIACT ATOT kKe Ko, pu HeycnentHom — EOF.

getchar () - BBOI OJHOIO CHMBOJIA C KJIaBUATYyPHI:
int getchar (void);
DyHKLMA BO3BPAILACT KOJ BBEICHHOI'O CUMBOJIA.

puts () - BBIBOJX CTPOKM CUMBOJIOB HAa DKPaH:

int puts(char *string);

[Tapamerp QyHKIMHM — yKa3aTeldhb Ha HA4aJl0 TOW CTPOKH, U3 KOTOPOH BBIBOISATCS
nanHble. OyHKIMSA BO3BPAIIACT KOJIMYECTBO BHIBEICHHBIX CUMBOJIOB.

gets () —BBOA CTPOKHA CUMBOJIOB C KJIaBUATYPHL:

char *gets(char *string);

[TapameTp GyHKIIMU — yKa3aTelb HA Hayajao TOM CTPOKHU, B KOTOPYIO BBOJSATCS JaH-
Hble. OYyHKIINS BO3BPAILAET TOT K€ CaMbI YKa3aTeIb.

1.3.4. HexkoTopble cTaHAAPTHbIE MaTeMaTHYecKue PyHKIIUN

UToOBI UCIIOIB30BATh CTAaHAAPTHBIE MaTeMaTUYECKUEe QYHKIIMU CTaHAAPTHOTO BBO-
Ja-BbIBOJIa, HEOOXOAMMO MOAKIIOYUTE K Iporpamme ¢aiia math . h.

abs - abcomoTHOE 3HAUYCHUE 1EJI0T0 Yrcia — |X|
int abs(int x);

labs — abcomoTHe 3HaueHHS "MIMHHOTO" 1IEI0T0 YKcaa — |X|:
long labs(long x);

fabs — abcosroTHOE 3HaUEHHE YKCIa ¢ TUTaBaIOIICH TOUKOM — |X|:
double fabs (double x);

Sqrt — u3BjeyeHue KBaIpaTHOTO KOPHS:
double sgrt (double x);

POW — BO3Be/IeHUE B cTeneHb X’ (omubka o6nactu, ecmu X = 0 win y<=0 umm x<0 u
Yy — He 11eJ10e):

double pow (double x, double vy);

COS — KOCHMHYC — COSs X (3/1ECh U Jajiee X 3aJaeTCs B paJuaHax):
double cos (double x);

sin — cuHyc — Sin X:
double sin (double x);

tan — ranrenc — tg X:
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double tan (double x);

acos — apKKOCHHYC — arccos X:
double cos (double x);

asin — apkcuHyc — arcsin X:
double sin(double x);

atan — apkranrenc — arctg X:
double atan (double x);

atan2 — apkranrenc — arctg x/y:
double atanZ2 (double x, double v);

eXp — DKCITOHEHTa €
double exp (double x);

log — HaTypanbHbIi Torapudm — In X:
double log(double x);

log10 — necstuunebtii norapudm — log10x:
double 1ogl0 (double x);

1.4. IlpumMepsbI NpOrpamMm

B nannoMm mojapasznerne npuBeAeHbl MPUMEPHI ABYX MporpamMM: MepBas mporpamma
JEMOHCTPUPYET paboTy ¢ 0a30BBIMU TUIIAMH JAHHBIX U CpelcTBaMU (DOPMATUPOBAHHOTO
BBO/JIa BBIBOJIA, BTOpAsi — C MATEMAaTUYECKUMU (DYHKIHSIMHU.

1.4.1. Ilpumep nmporpamMmbl JAJis U3y4YeHUs1 0A30BbIX TUIIOB JAHHBIX U CPEACTB
(popMaTHPOBAHHOTI0 BBO/Ia BHIBO/IA

PaccmaTtpuBaercs ciemyromas mocTaHoBKa 3a1aud. Hamucats mporpaMmy, KOTopast
yuTana Obl C KIIAaBHATYPHI CIAEAYIOIINE TaHHBIE O CTY/ICHTE:

— (dhamunus;

— MHUIUAJIBL,

— HOMEp 3a4YCTKH;

— cpeaHui Oa.

[Iporpamma moJDKHA BBIBOJWTH ATH JaHHBIC HA DKPaH B BUJE OJHON CTPOKH C KOM-
MEHTapHUSIMHU.

TekcT mporpaMMbl IPUBEICH HIDKE.

#include <stdio.h>

#include <stdlib.h>

int main (void)

{ char fam[1l5]; /* o&davuima (go 14 cumsBosioB) */
char 1im, ot; /* wumHMuUMAJE (IO OOHOMY CMMBOJIY) */
unsigned int nzach; /*Homep 3aueTku (Lejyioe 6es3 3Haka) */
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float ball; /* cpenuuit 6ajyl (BemecTBEHHOE UuCcJo) */

/* CcMeHa KOOMPOBKM IJIS BEHIBOIA PYCCKUX OykB */
system ("chcp 1251");

/* BBOI IaHHEBEIX*/
printf ("Beemure odbammamo: \t") ;

scanf ("%$s", fam) ; /* HeT omnepaumm B34THS aipeca &,
T.xk. fam - MaccuB CHUMBOJIOB */
printf ("BBemuTe nepByn OYykBYy mMeHM:\t");
fflush(stdin); /* oumcrka Oybdepa BXOIHOTO IIOTOKA yOu-—
paeM ¥3 BXOIOHOT'O TIOTOKa IIPM3HAK KOHLA
CTPOKM, BHECEHHHM IPM HaXaTuu  KJaBUIIU

enter. EciIM 2TOr0 He crmejlaTthk, B 1im ©Oymer
3aHeCeH CHMMBOJ KOHIIa CTPOKM, a He OyKBa.

Ipyrom crnoco6b: BeI3BATh getchar();

im = getchar(); /* mpyroum cnocob: scanf ("%c",&im);*/

printf ("BeemuTe nepmyi OykBYy oTuecTBa:\t");
fflush (stdin);
scanf ("%c", &ot) ; /* unm ot = getchar();*/
printf ("Beeoure HOMep 3aueTkm: \t");
scanf ("%u", &nzach) ;
printf ("BeemuTe cpemHuM Oasm:\t");
scanf ("$f", &ball);
/* BBIBOI IOAHHBIX */

printf ("CrymeHT $%$s %cC.5%C. (HoMep BaueTku $6U)

cpenHun Gasn %4.2f \n", fam, im, ot, nzach, ball);
/* oXmumaHMe HaxaTud KJaaBumm */

fflush(stdin) ;

getchar () ;

return 0;}

1.4.2. IIpumep nporpamMMbl ¢ MATEMAaTHYECKUMH PyHKIMAMH
[TocTranoBka 3a1aun: BerauciauTs 3HaUeHUE @ 0 popmyIie

ﬂE] +|m1ﬂ
GG 5]

i =

riMeeT

[IpenBapurenbubIit pacueT a 115 X = 1,241, y = 0,879 Ha KaIbKyJISITOpE JACT:

z=0,879,
sin x =0,9461,

a= 29979 09461 ) o0cq 10497 14357,
2,482 0,9013

AJTOPUTM TIPOrpaMMbl Oy/IeT UMETh BH/I, TOKA3aHHBINA HA pUCYHKE 1.2.
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Ha4ano

!

Beop,
X! y
zlyl
¥z Jsinx]
BeluncneHue g———4+
- = 2x g

Breisopg,

KoHeL

e

Pucynok 1.2 — Cxema mporpaMMsl

TekcT mporpaMMsbl Ha si3bIKe Cy OYJIeT BBITJISACTh CIASAYIONUM 00pa3oMm:
#include <stdio.h>
#include <math.h>
int main (void)

{ double x, y; /* BXOOHBIE IaHHBE */

double a; /* pesynbTar */

double z; /* BcnomMoraTejibHasg nepeMeHHas*/
/* BBOI MCXOIHHIX IAHHEIX */

printf ("x= ");

scanf ("$1f",&x); /* mna Ttuna double k chneumpmraTopy Gop-—
MaTa f pmobamBisgerca 1 (xkak 6wl long float) */

printf ("y= ");

scanf ("$1f", &y) s

printf ("x= %1f",x);
printf ("y= $1f",v);
/* BHUMCIJIEHUS */

z = fabs(y);
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a = exp(log(z)/3)/2/x + fabs(sin(x))/exp(log(z)/x) ;
/* BOechb HeJb3d MCIOJbL30BATL POW () IJIS BLHUMCIIEHUS CTEIeHU,
T.K. POW () BBEUMCIISET TOJIbKO LEJIylD CTeleHb*/
/* BHIBOI pesysbTara*/
printf ("a= %6.31f\n",a);
/* oXmupmaHMe HaxaTusd KJaaBumm */
system ("pause"); }

1.5. Copepxkanue oTyeTa ¥ NMOPSAOK 3aIUUTHI PadOThI

Brinonnenue u 3amura 1adopaTtopHOil paboThl MPOU3BOJUTCS KaXIbIM CTYJACHTOM
WHIUBUIYAIbHO. 3aluTa pe3yJlbTaToB JabopaTOpHOM pabOThl OCYIIECTBISIETCS MpU
HAJIMYUH paboTaIoIEei MpOorpaMMbl U MOJTHOCTHI0 OPOPMIICHHOTO OTYETA.

OTueT AOKEH BKIIIOYATh B c€0s1 CIETYIOIINE Pa3eiibl

— THUTYJIbHBIN JIUCT;

— 1eNb paboThl;

— TIOCTAaHOBKA 3a/layd. DTOT pa3zell JOJKEH COAEpPKaTh BaApUAHT 3aJaHHS B COOT-
BETCTBHHU C TaOIUIIEH BApHAHTOB 3aaHMUI;

— CXEMBI [Iporpamwm;

— TEKCThI IPOrpaMM Ha si3bIke Ci;

— pe3ynbTarhl paboThl IPOTPAMM;

— BBIBOJBIL.

3amuTa paboThl COCTOUT B CJIETYIOIIEM:

— IpeacTaBieHHE PadOTAIOIIKX MPOTrpaMM Ha KOMIIBIOTEPE;

— MpeabsBICHUE 0TYETa, O(POPMIIEHHOTO B COOTBETCTBUHU C TPEOOBAHUIMU;

— OTBETHI Ha BOIPOCHI MPENoAaBaTeNsl M0 TEOPETUUECKON U MPAKTUYECKOW YaCTH
pabotel. [IprMepsl BO3MOXKHBIX BOIPOCOB MPUBEACHHI B TIojpasene 1.6.

1.6. KoHTpoJIbHBIE BONIPOCHI

1) 13 kakux yacteit coctouT nporpamma Ha Cu?

2) Ilepeuncnure 3Tanbl CO31aHUs UCTIOIHAEMOM MporpaMMbl Ha si3bike Cu.

3) Uto takoe nupektuBa mpernporeccopa? [IpuBectu mpumepsl TUPEKTUB MPETIPO-
reccopa.

4) Kakue TUIIbI TaHHBIX HA3bIBAIOT 0A30BBIMU, a KAKHE MPOU3BOTHBIMU?

5) KakoBbl Iuana3oHbl 3HAYCHHUI TIEpEMEHHBIX THMA INt, Tuma unsigned int?

6) Kaxkoii 00beM ornepaTHBHOM MaMsATH 3aHUMAIOT JaHHbIe THa long int?

7) Uem otnuuatorcs apyr ot apyra tumsl float, double u long double?

8) Uro sBisiercs mepBoIM mapamerpoM ¢yukuui printf() u scanf()? s gero on
npeaHa3HavYeH?

9) Kakue cnenudukaiy UCIoIb3yIOT IJI BBIBOA IEJIBIX YUCEN?

10) Kakyto ponb urparoT siaemeHThl cnienmpukamuu [width] u [.prec] mpu
BBIBO/IC BEIIIECTBEHHBIX YHCEN?

11) B kakux ciaydasix BBOJa-BbIBOJA JIAaHHBIX HEOOXOIMMO HCIOJIH30BATh MOIU(H-
katopsl | u L?
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2. JABOPATOPHAS PABOTA Ne2.
NCCIIEAOBAHUE PAZBETBJIAIOIIUXCA AJITOPUTMOB
HA A3BIKE CH

2.1. llenb paGoThI

HCJ'II)I-O I[aHHOﬁ pa6OTI>I ABJIACTCA UCCICAOBAHNC PA3BCTBILAIOIINXCA aJITOPUTMOB U
HUX IMpOorpaMMHpPOBAHUC C IIOMOIIBIO YCIIOBHOT'O OIICpaTopa sA3bIKa Cu. I[J'I}I JOCTHIKCHU
,HaHHOﬁ e CTyACHTaM HGO6XOI[I/IMO: 3aKpPCIIUTh HABBIKH ITPOTrPpaMMUPOBAHUA BBOJA U
BBIBOJA I/IH(i)OpMaHI/II/I, IMOJIYYUTDb HAaYaJIbHBIC HABBIKH TCCTUPOBAHUA ITPOTrpaMM.

2.2. 3apanue Ha padoTy

1) Paborta Bemomusiercs B cpene Dev-C++. Omnmcanume mabopaTOpHOTO CTEHA
MPUBEACHO B METOJNYCCKUX YKa3aHUSX K JabopaTopHO# padoTte Ne 1.

2) Jana 3amTpuxoBaHHas 00JIaCTh M TOYKa ¢ KoopauHatamu (x, y). Bum obmactu
BbIOMpaeTcs U3 Tabuuilbl 2.1 B COOTBETCTBUU C HOMEPOM BapuaHTa. Tpedyercs Hamucath
porpamMmy, ompeesIoNIyto, MOoMaaaeT Ju ToYka B 00JacTh. Pe3ynbrar BeIBECTH B BUJIE
TEKCTOBOI'O COOOIIEHUSI.

Tabnuna 2.1 — BapuanTsl 3a1anuit

Oo6macThb Z Oo0macTb

N
BapuaHTa
BapuaHTa




11.

13.

17
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2.3. KpaTkue TeopeTnuecKkue CBeeHusI

Y cl10BHBIM oreparop if Jac€T BO3MOXXHOCTD Bbl6paTb OJHH M3 IBYX BO3MOJKHBIX Ba-

PHAHTOB MPOIODKCHUSI TPOTPAMMBI.
CunTakcuc oneparopa if MoxxHO H300pa3uTh TakKUM 00pa3OM:

if (BepaxeHue) onepatopl; [else onepaTop?2; ]

Brimonaenne onepatopa if HaunHaeTCs ¢ BBIYUCICHUS BBIPAKCHUS.

Jlamee BBINTOTHEHHE OCYILIECTBIAECTCS MO0 CIEAYIOIIEN CXEME:

— €CJIM BBIpaX€HUE UCTUHHO (T.€. OTJIMYHO OT (), TO BRIMOJHIETCS onepaTopl;

— €CJIM BBIpaKeHUE JIOKHO (T.€. paBHO (),TO BBINOIHIETCS ONEepaTop2;

— €CIIM BBIpAXKEHHUE JIO)KHO U OTCYTCTBYET oreparop-2 (B KBaJpaTHble CKOOKHU 3a-
KJIFOUEHA HeoOs13aTeIbHasi KOHCTPYKIIHS ), TO BBIMOJIHSAETCA Cheaytomuii 3a if onepartop.

st hopMHUpOBaHUS YCIOBUM MCTONIB3YIOTCS ONEpAllii OTHOUIEHUSI U JIOTUYECKUE
onepanuu.

Omneparuu oTHOIICHHS (CM. TaOiuIly 2.2) UCTIOIB3YIOTCS JUIsl CPABHEHHI.

Tabmmia 2.2 — Onepanuu oTHOIIECHHS sS3b1ka Cu

O6o3Hauenne Haznauenue
< Meunbie
<= MEHBIIIE WM PABHO
== PaBno
>= 0o0JIbIIIC UK PAaBHO
> bonpme
I= HE PAaBHO

B si3pike Cu UIMEIOTCS TPH JIOTHYECKUE OTNIEPAIlnH, TIPUBEICHHBIC B Tabmuie 2.3.

Tabnuna 2.3— Jlornueckue oneparuu s3bika Cu

O6o3nauenue | Haznauenue

&& " BhpaxeHmel && BHpaxeHume?2: UCTUHHO TOorAa M
TOJILKO TOT/Ia, KOTJIa 00a BBIPAKCHHS HCTUHHBI

| NN | Bupaxenuel || BHpaxeHue2:  HCTUHHO, €CIIM KaKoe-
HUOY/Ib OJTHO MJIM 00a BBIPAKCHUST UCTHHHBI

! HE ! BEIpaxxeHue: WCTHUHHO, €CJIM BBIPAKCHHE JIO)KHO, U
Ha000pOT

2.4. IIpumMep nmporpamMmmabl

PaccmoTrpum 3amauy u3 [3]. [ana 3amTpuxoBaHHas o0iacTh, MOKa3aHHAs Ha pU-
cyHke 2.1, u Touka ¢ koopauHaTamu (X, y). Hanmucate mporpammy, onpeaesitonlyo, mo-
najaeT Jid TouKa B 00J1acTh. Pe3ynbTaT BBIBECTH B BUE TEKCTOBOTO COOOIICHMUS.



Pucynok 2.1 — I'paduuecku 3aganHas 001acTh

AJTOPUTM IPOrpaMMbl U300paKEH B BUJIE CXEMBI, IOKa3aHHOMN Ha pucyHKe 2.2.

Ha4ano |

(== 0Ky <= 0Ky == x 2]

HaT
WA (75 + ™y <= 1) — npoBepka

Touka Touka He

nonajaet nonajasTt

B obnacte B obnacTe

i}

KoHel

Pucynox 2.2 — Cxema nporpaMmbl

TekcT nmporpaMMbl PUBEJICH HUXKE.
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#include <stdio.h>
#include <stdlib.h>

int main(void)
{ double x,vy;
/* CMeHa KOIOMPOBKM IJIS BEHIBOIA PYCCKMUX OYKB */
system ("chcp 1251");
/* BBOI IaHHEIX */
printf ("BBeoure x u y\n");
scanf ("S1fS1f", &x, &y);
/* TlpoBepka mnonamaHmsa B objlacTb */
if (x <=0 && vy <=0 && y > -x - 2 || x*x + y*y <= 1)

printf ("Touka nonamaeT B objsacTb\n");

else printf ("Touka He nomazaeT B objacTb\n") ;
/* oXmIaHue HaxaTud KJjaaBumm */

system ("pause") ;

return 0;}

Pe3ynbpTaThl paboThl MPOrPaMMBI:
Tekywaa kKoaoBaa CcTpaHuua: 1251
BBegute X Uy
-1 -1
ToYyka nonajgaeT B obnacTthb
INna NpoAosXeHUs HaxmuTe nbylw Knasuuwy

2.5. Conep:kaHue 0T4YeTA ¥ MOPSIAOK 3aMUTHI PadoThI

BrinonHenue u 3amura J1abopatopHOil paboThl MPOU3BOIUTCS KaXKIbIM CTYJACHTOM
WHIUBUIYaAIbHO. 3aluTa pe3yJbTaToOB JIA00paTOPHOM pabOThl OCYIIECTBISIETCS MpU
HAJIMYUU pabOTaIOIIEH MPOrpaMMBbl U TMOTHOCTHIO OPOPMIIECHHOTO OTYETA.

OT4eT I0JKEH BKIIOYATh B CE0sl CIEAYIOIINE pa3Ieibl

TUTYJIbHBIN JIUCT;

e paboThI;

MOCTAaHOBKA 3a/lauyd. DTOT pa3fell JOJDKEH COAEpKaTh BapUaHT 3aJaHMs B COOT-
BETCTBHUH ¢ Tabmuiein 2.1;

cxema MporpaMMel;

TEKCT MPOrpaMMBbl Ha si3bike Ci1;

pe3ynbTaThl padOThl TPOrpaMMBbI MPU XOTs Obl JBYX BapHaHTaX MCXOJHBIX JaH-
HBIX;

BBIBO/IBI.

3amuTta paboThl COCTOUT B CJICTYIOIIEM:

MIPEICTaBIICHNE PA0OTAIOIIEH MPOTrpaMMbl Ha KOMITBIOTEPE;
NpeabsBICHUE OT4YEeTa, O(DOPMIIEHHOT'O B COOTBETCTBUU C YKa3aHHBIMH TPeOO-

BaHUSMU;

OTBCTLI HAa BOITPOCHI IPCIIoaaBaTCIs 1Mo TCOpeTquCKOﬁ u HpaKTHqCCKOﬁ qaCcTu

pabotel. [IpuMepsl BO3MOKHBIX BOIIPOCOB MPUBEICHHI B TIoipasaene 2.6.
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2.6. KoHTpo/ibHBIE BOIPOCHI

1) Kak mpenctaBisioTCs JIOTHUYECKUE 3HAYEHUST «UCTUHAY U «IO0XKb» B si3bike Cu?

2) [losicHuTE TEPMUH «JIOTUYECKOE BBIPAKEHUEY.

3) Ilepeunciure onepanui OTHOIICHHUS.

4) N306pa3ute TabIuIly HCTUHHOCTHU JJIs JIOTHUECKUX oreparuii sa3bika CH.

5) N3o6pa3ute Tabiuilyy mpUOpUTETa ONEpaIliii OTHOIICHHUS, JTOTUYECKHUX, YCIOB-
HOM, IPUCBAaNBaHUS.

6) Kak paboraet ycinoBHas onepanus ? : B si3bike Cu?

7) KakoBbI CHHTAKCUC ¥ aJITOPUTM pabOThI YCIOBHOTO orepaTopa i £?

8) Urto npeacrapisgeT co00i cocTaBHOU onepaTop B sizbike Cu?

9) KakoBbI CHHTaKCUC U aJITOPUTM paboThI oriepaTopa switch?

10) B xakux ciayyasix cienyeT UCIoJIb30BaTh yciloBHbIN oneparop 1 £? Koraa nene-
cooOpa3Hel UCIoIb30BaTh onepaTop BeiOopa switch? [lpuBeanTe npuMepsl.



22

3. JABOPATOPHAS PABOTA Ne3.
NCCIIEAOBAHUE HUK/IMYECKUX AJII'OPUTMOB
HA A3BIKE CH

3.1. lleab paGoThI

[enpio mabopaTopHOil pabOTHI SIBISIETCS UCCIEAOBAHUE UKIUYECKUX AJITOPUTMOB
Ha s3pike CH M UX mporpaMmupoBaHue cpenctBamu cpeabl Dev-C++. Jlns goctukenus
MOCTABJICHHOW L€ CTYJEHTaM HEOOXOAMMO PEUIUTh s/ 3aJad: OCBOUTh HABBIKU MO-
CTPOCHHUS UTEPAIIMOHHBIX (POPMYJT IJIs1 BEIUMCICHUS CJIaraeMbIX U CYMMHUpPOBaHUsI QyHK-
[UOHAJIBHBIX PSAJOB, a TaKXKE€ OCBOUTh METOJbl IMPOrPaMMHUPOBAHUS HTEPALMOHHBIX
HUKJINYECKUX aJTOPUTMOB CYMMUPOBAHUS PAJIOB Ha si3bike CH.

3.2. 3ananue Ha padoTy

1) PaGora Bemomnusietcs B cpenae Dev-C++. Omnmcanune 1abopaTOpHOTO CTEHIA
IPUBEJICHO B METOAMYECKUX YKa3aHUX K JabopaTtopHoil pabote Ne 1.

2) 3amanust kK paboTe pa30UTHI HA JIBE TPYIIIBI M 3aBUCST OT YSTHOCTH HOMEpPA BapH-
anta (cM. Tabs.3.1). CTyeHThI C YETHBIMM HOMEpPaMH BapUAHTOB BBIOJHSAIOT 33/1aHUE U3
nyHKTa 3.2.1, CTYyZAEHTHI C HEYETHBIMU HOMEPAMU BAPUAHTOB — U3 ITyHKTA 3.2.2.

3.2.1. YeTHbIC BAPUAHTHI 3aJaHUH

Beruncnuth ¥ BBIBECTH Ha 3KpaH B BHJIC TAOJIUIBI 3HAYCHUS] (PYHKIHMH, 3aJaHHOHN C
MIOMOIIIBIO Psia, MpU (UKCHUPOBAHHOM 3HAYCHUHU X U IIPH Pa3HBIX 3HAYCHHUSAX KOJIMYECTBA
ciaraeMbIX N. Yucio ciiaraeMeix N T0JKHO U3MEHSITHCS B IIUKIIE OT Ng 0 Ny, € maroM An.

Wrak, nporpamMmma nomKHa:

1) BBECTH MCXOJHBIC JaHHBIC - 3HAYEHUS X, Ng, Ny, , AN,

2) coJiepKaTh IIUKJI C YIPaBIISIIONICH MEPEMEHHOM N, U3MEHSIOIIENCS OT Ny 10 Ny, ©

maroMm An. B Tene nukiia JoJKHBI OCYIIECTBISTHCS CICAYIONINE ICMCTBUS:

- UK (BHYTPEHHUI), B T€J€ KOTOPOTO JJIs JAaHHBIX X U N BBIYUCISAETCA MO pe-
KyppeHTHOH (hopMyJie 3HaUCHUE CYMMBI PsJIa;

- pacyeT «TOYHOT0» 3HAYEHUSI CYMMBI 1O (pOopMyJie COTIIACHO BapHaHTY 3aJaHus;

- BBIBOJ Ha 2KpaH 3HAYCHHS N, MPUOIMKEHHOTO U TOYHOTO 3HAYCHHUS CyMMBI pSi-
Jla, OIIMOKY BBIYMCIICHUS CYMMBI (Pa3HHUIIBI MEKIY TOYHBIM M IPUOIMKECHHBIM
3HAYEHUEM ).

3.2.2. HeyeTHbIe BAPMAHTHI 3aIaHUH
Brruucnuth 1 BHIBECTH Ha 2KpaH B BUJE TaOJUIIbI 3HAUCHUST (DYHKIIUH, 3aJJaHHON C
MOMOIIIBIO PsAJia, C TOYHOCTHIO O HA UHTEPBAJIE X OT Xg /10 Xm € marom AX.
Urak, nporpamMmma goJpKHa:
1) BBeCTH UCXOJHBIC TaHHBIC — 3HAYEHUS O, Xg, Xm, AX;
2) coaepkaTh LUK C YIPABISIONIEH TEpeMEHHOM X, U3MEHSIOMIECS OT Xg 110 Xpy €
maroM AX. B Tene nukia JOJKHBI OCYIIECTBISATHCS CICYIOIIUE TCUCTBUS:
- I[UKJ, B TeJIe KOTOPOTO JIJIsi 3aJaHHBIX X U O BBIUUCIACTCS MO PEKYPPEHTHOM
dbopmyIe 3HaUEeHUE CYyMMBI Psija;
- pacyeT «TOYHOTO» 3HAYEHUSI CyMMBI 10 (hOpMYJI€ COTIIaCHO BapUaHTY 3aJIaHuS;
- BBIBOJ] Ha 3KPaH 3HAYCHUS X, IPUOJMKEHHOTO U TOYHOTO 3HAYCHUS CYMMBI psi-
714, OITUOKY BBIYMCIICHUS] CYMMBI.



Ta6nuna 3.1 — BapuaHTtsl 3a1anuit
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3a,Z[aHI/IH N 3HAYCHUA UCXOAHBIX JAaHHBIX

[a]
=
jas]
% Psn OyHKIHS JlnamasoH x
m
1 x —1)? x —1)"** In x 0,5;0,7;...; 1,5
- =Yy D
n+1
2 G 2n sin(x -0,5; -0,3;...0,5
XKy X (x)
3 5 (2n +1)! X
3 -0,5; -0,3;...0,5
cos(z) cos(~) &
4 0 ><cos4 ) z
1+ X+..+ X" +.. e cos(x-sin(—))
1 n! 4
4 1+3X2+.“+ 2n+1 n (:I__|_2X2).ex2 0,1,0,2; ...; 1
n!
5 |1 1 1 1 1, x+1 1,1;1,2;...2,0
ottt —In——=
X 3x° 5X (2n+1)x 2 x-1
6 2 n X 0,1;0,2; ...; 1
1+ xln3+m+ +(x|n|3) + 3
n!
7 X X2 et —e* L1;1,2;..52
X+—+—+..+ +
3 5 (2n+1)! 2
8 —2x+3x" —..+(-D)"(n+Dx" +... 1 -0,9;-0,7;... 0,9
1+ x)
9 x2 X L DX e In(x +1) -0,9; -0,7;... 0,9
X——+——..
2 3 n+1
10 X — 1 1/ x -1 1 X —1 2n+1 0,1;0,3; ... 2,0
( ) +..+ (—) +. 5 Inx
x+1 3\x+1 2n+1\ x+1
11 3 2n+1 arctg(x) -0,9; -0,7;... 0,9
X——+..+(-1"
2n+1
12 x* X X" In(1—x) -0,9; -0,7;... 0,9
_X _____ —_— =
2 3 n
13 2 x° 2n+1 1 1+x -0,5; -0,3;...0,5
X+—+—+..+ —In=—-
3 5 2n+1 2 1-x
14 |8 5 2n+1 2 0,1;0,2;...;1
X _x + (=) X i X arctg(x)—g




24

3.3. KpaTkue TeopeTnyeckue cBeleHUsI

HpI/I MAaTeMaTUYCCKOM OIIMCAaHMHU CHCTEM YIIPABJICHUS, MOIleJIeﬁ ACTCPMUHHUPOBAH-
HBIX U CJIy‘laI\/iHBIX CUT'HAJIOB 9aCTO HUCIIOJBb3YIOTCA q)YHKHI/IOHaJIBHI)IC pAObI

S(x>=§vi (). (1)

[Ipu ¢ukcupoBaHHOM 3HaUE€HUHU aprymeHTa X psa (1) mpeBpamaeTcst B 4MCIOBOM
psaa. Kak U3BeCTHO, YMCIIOBOM psJl HA3BIBAETCS CXOMSIIMMCS, €CIU MPEAEN CYMM, COCTAB-
JSIEMBIX M3 N TIEPBBIX €T0 CIaraeMbIX, CYIIECTBYET Mpy OECKOHEYHOM yBennueHuu n. Ecinu
npu mo0om 3HadeHnn A< X< B psg (1) cxoautces, TO pyHKIMOHAIBHBIN PsIT Ha3bIBACT-
cs1 cxomsanmmces Ha otpeske (A,B). Cymma psga S(x) mpencraBisieT co0oi GyHKIUIO ap-
rymenTa X. [Ipumeps! QyHKIMOHAIBHBIX PSIIOB M COOTBETCTBYIOIIUX UM CYMM MPUBEACHBI
B Ta0JIHIE 2.

YacTto aHaMUTHYECKOE MPEACTABIEHUE CYMMBbI psila HEU3BECTHO, U TOT/AA MPHUXO-
JUTCSI BBIYUCIIATH €€ 3HAUYEHUE MPU 33JJaHHBIX 3HAYEHMSIX X HEIOCPEICTBEHHO BBIYMCIIC-
HueM cyMMbl (1) Ha OBM. beckoHeuHast cymma 3aMEHSIETCsl CYMMOM N cllaraéMblX:

S, (x)=§vi (). )

Yucio n 3a1aeTcsl WK ONpeeNsieTcs B IPOIecce BBIYMCIECHUS, UCX0Asl U3 TpeOoBa-
HUI TOYHOCTH CyMMHpOBaHUs psiaa. [Ipu 3ToM noiHas ommoOKa BEIMUCICHUS & (X) (manee
JUISL KpaTKOCTH Oy/leM Ha3bIBaTh €€ MOJHAsl OIIMOKa WM MPOCTO OLIMOKA) MPEACTaBIseT
co00i1 cymMMy JIByX COCTaBIISIOLIUX:

E(MN=E_(0+& (). 3)
HepBa;I N3 HUX CBsA3aHa C BBI60pOM KOHCYHOI'O 3HAYCHMI N
8An (X)=S(x)-S,(x). (4)

Ona Ha3pIBaeTCsl OMOKOM anroput™Ma. Bropasi cocramistomas €Bn(X) cBs3aHa ¢
HETOYHOCTBIO TIPEACTABJICHHS YMCEN U BBINOJIHEHUs omepamuii Ha D9BM. OT1o ommbka
BbrurciieHnit. C yBeTMYeHUEM n OIIMOKa aJlfOPUTMA JIJIsL CXOSIIETOCs psifia CTPEMHUTCS K
HYJIIO, a OIMOKa BBIYMCIACHUN B o0IeM citydae Bo3pactaet. [Ipu HeOonmpmmx N (N<100)
OIMOKa BHIYMCIIEHUMN, KaK MPaBWJIO, BO MHOTO pa3 MEHbIIIE, YeM OIIMOKA aJropuT™Ma.

YacTo BCTpeuaroTCsl 3ajlaud, B KOTOPBIX OMPEACIUTh 3HAYEHUE N JO COCTABJICHUS
JIrOpUTMa U TIPOrpaMMBbl He yaaeTcs. st pemenns 3Tux 3a1ad pa3padaTbIBalOTCSl TAKUE
QITOPUTMBI CYMMUPOBAHUS Psifia, B KOTOPBIX KOJIMYECTBO Claraembix B cymme (2) ompe-
JesieTCSl aBTOMAaTUYECKH B MPOLECCE BBIYMCIEHUN. Yallle BCero MpUMEHSETCS CIIEIYyIO-
Ui croco0 ompeneneHuss n — CyMMUPOBAHHUE MPOJIOKAETCS O HEKOTOPOro N — TOTO
cJaraeMoro, pu KOTOPOM B TIEPBBIN pa3 BHITIOIHSAETCS YCIOBHE:

WOEE ()
31ech O — HEKOTOPOE YHCII0, KOTOPOE BRIOMPACTCS, HCXOAS M3 3aIaHHOM TTOTPEITHO-
CTHU BBIYUCIIEHUN CYMMBI (3).
Crnenyer OTMETHTb, YTO B OOIIEM CIydae Yuciio O HE OMpEeesseT 3HAUCHHS OIIN0-
KM € BBIYHCIICHUS CyMMBI psiaa. JleiCTBUTEIBHO, U3 BBITIOJHEHUS (5), TaKe €CIM OCTallb-
HBIE CcllaraéMble MOHOTOHHO yOBIBAIOT, BOBCE HE CJIEAYET, UTO OIMMOKa CYMMUPOBAHUS:

ivi (X)

i=n+1

<¢g
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[ToaToMy 0OOBIYHO O 3aJae€TCs MEHBIIMM, YeM JOMYCTUMas MOTPEIIHOCTh €, WIH
mpUMEHsIeTCs 0oJiee CIIOKHOE YCJIOBHE OKOHUYAHHWS IUKJIA CyMMHpoBaHus. Hampumep,
CYMMHMPOBAHHUE MPOJOIDKACTCS JO CIATA€MOr0 ¢ HOMEPOM N, MPU KOTOPOM B MEPBBIX Pa3
BBITOJIHSIETCSI HEPABEHCTBO

Z[v (x)| <8, (6)

rie k-3agannoe yuciio. O4eBUIHO, MPOBEPSATH 3TO YCIOBHE MOXKHO JIMIIB TIpH n > K,
TO €CTh, KOT/Ia YK€ MTPOCYMMHPOBAHO HE MeHee k ciaraempIx. AJITOpUTM TPOBEPKH YCIIO-
BUs (6) 3HAYUTEIBHO CJOKHEE, YeM aJITOPUTM IMPOBEPKHU YCIOBUS (5), U MPUMEHSAETCS
penKo.
Boruncienre cyMMBI psijia OCYIIECTBIISIETCA B LIMKJIE 110 PEKYPPEHTHOM opMyie
Si =Siu +Vi(X), Sy =Vy(X). (7)

Yacto mayig cnaraeMpIX psfia TakKKe yIaeTcs MOJYYUTh PEKYppPEHTHBIC COOTHOIIIE-
HUSI, BBIPA3UB MOCIEAYIOMNN WieH psina Vi(X) uepe3 npeasiaynuit Vi(x). 9To mo3Boiser
CYIIIECTBEHHO COKPATUTh O0BEM BBEIYHCIICHUH.

MoskeT okaszaThbCs, YTO yJO0OHEe 3amucarhb PEKYpPPEHTHOE COOTHOIIEHWE HE JUIS
Bcero wieHa psaaa Vi (x), a g ero yactu (comHoxutens). Huwke B Tabnuie 1 mpuBoasTcs
HECKOJIbKO XapaKTEPHBIX MPUMEPOB TAKUX PEKYPPEHTHBIX COOTHomIeHuW. Eciu dyucio
claraeMbIX MPU CyYMMHUPOBAHUH psifia ONpENENseTCs B IMPOIECCe BBIYKMCICHUM, TO MpHU
POrpaMMHUPOBAHUM  TIOJIB30BATHCS ONEPATOPOM ITMKJIA, TIPH 3aMKUCU KOTOPOTo HEOO0XO-
JIUMO yKa3aTh KOJIMYECTBO IMOBTOPEHUM 1K, HEY100HO. B aTOM Citydae ynoOHei opra-
HU30BAaTh  BO3BpAT K CIEAYIOIIEMY IIary CYMMHPOBAaHHS C TOMOIIbIO YCIOBHOTO
omnepaTopa, KOTOPBI OCYIIECTBIISIET MIPOBEPKY ycloBUs (5) ninu (6) OKOHYAHUS ITUKJIA.

[Ipu mporpaMMHupOBaHWN yIOOHO NMPUMEHUTH IUKII C TIPEIYCIOBHEM HIIA TMOCTY-
cnoBueM. [Ipumep mporpammsl Asis psina 2 u3 Ta0auisl 3.2.

Tabnuna 3.2 — [Ipumeps! GyHKITMOHATBHBIX PSIOB

No Py PexyppenTHas dhopmya
H/ II 2 JJI1 BBIYUCJICHWA YJICHA psaa
1 2 n X
S(x):1+x+x—+...+x—+... V=V, Vp=1
2! n! I
2 x2  x* x2" I =1, +2, I =0
S(X)=1-—+—+...+(-1" + ... o 0
21 4 (2n)! V., v =1
i~ i-1 1 0 —
i - (i -1

Jlnist BBIBOJIA PEKYPPEHTHOTO COOTHOIIEGHUS AJIs WwieHa psja Vi WM Ul ero 4acTH
(comuoxurenst) Wj pekoMeHIyeTcsl BOCIIONb30BaThCs CIEAYIONUMH TPHEMaMU:
a) eci Wi ipesictaBiisier co00H Mpon3BeIeHUE CTeneHer U PakTOpuaoB i:

- 3anucarh BeIpakeHue ais Wi,

- 3anucathb apoob Wi / Wi ¥ MOMy4nuTh MOCIE COKpAIECHHUS OOIINX COMHOXKHUTEICH
YHCINUTENS U 3HAMCHATEIIS

W

i-1

- 3anucatb W; = kK-Wiy v yis 1 =0 BeIurcauTh HavyaabHOE ycmoBue st Wy,
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0) ecam i Bxoaut B W B KauecTBE COMHOXKHTEIIS:
- 3anucarh BeIpakeHue ais Wi,
- 3anucartb pazHoctbh Wi — Wi_; 1 momyduTh nocjue npuBeieHus 0 100HbIX:
Wi— Wiy =d;
- sammcath W; = Wiy + d u 1t 1 =0 BeIYHCINTG HavaidbHOE ycimoBue aist W,
(Kak mpaBwiio, Takoe peKyppeHTHOE COOTHOIICHHE IO3BOJISIET BMECTO OIEpalluu
YMHOKEHHSI HCTIOJB30BaTh B IIPOTPaMME MEHEE TPYIOEMKYIO OTIEPAITUIO CIIOKCHHUS).

3.4. Illpumep nporpammel
Hwxe npuBesieH MpuUMep MPOrpaMMBbl, BEIYHUCIISIONIEH 3HaueHne GyHKIUU COS(X) ¢

TIOMOIIBIO Pa3NIOKEHUs B Psijl 10 PopmyJie

2 4 2n
X

S() =1- 2+ X 4 (=1

_+_
21 4l (2n)!
JUIS 3aIaHHOTO X C TOYHOCTBIO O.
BriBOJ1 pekyppeHTHOM (popMyIIbI:
2i
V e P
= (-1’ 2’
B X2(|—1)
=(-D" o
@i-Dy °
v, _(—1)‘x2‘-(2(i—1))!__ x?1-2-3-..-(2i-2) xX* .
v, ()4 =D x* 1.2-3-..-(2i-2)-(2i-1)-2i (2i-1)-2i°
O6o3nauum |, =2i, torna |, , =2(i—1), cnenosarensno, |, -1, , =2i-2(i-1)=2,
OTKyJ1a
L=1,+2,1,=0.
OKOHYATENBHO MOJTyYaeM:
X2

V==V _ ——— V, =
i i-1 I,(Il_l) 0

TekcT nmporpaMMbl UMEET CIIEAYOLIMNA BU/L.

#include <stdio.h>

#include <math.h>

int main ()

{ double x, s, delta, v, k;

int I,1 //cueTunk, BCIOMOTATEJIbHAS IIepeMeHHad
printf ("x=");
scanf ("$1f", &x);

printf ("delta=");

scanf ("$1f", &delta);

v=1.0;, s =v; 1=20,; k= x*x;
for (i = 1; fabs(v) > delta; i++)

{ 1 += 2; v *= -k/1/(1-1); s += v;}
printf ("s= %61f, cos x = %$61f, n = %4d\n",s, cos(x),1);

fflush(stdin) ;
getchar (); return 0; }
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3.5. Conepxanue 0T4€TA U MOPSAOK 3aIIUTHI PA0OTHI

Brinonnenue u 3amura 1a0opaTtopHOi paboThl MPOU3BOJUTCS KaXKIbIM CTYJACHTOM
WHIUBUIYAIbHO. 3allluTa pe3yJbTaToB JabopaTOpHOM pabOThl OCYIIECTBISIETCS MpU
HAJIMYUH pabOTaIoIIEei MpOorpaMMbl U MOTHOCTHI0 OPOPMIICHHOTO OTYETA.

OTueT AOKEH BKIIIOYATh B ce0s1 CIETYIOIINE Pa3eiibl

— THUTYJIbHBIN JIUCT;

— TIeJb paboTHI,

— TOCTaHOBKA 3aJaud. JTOT pasJieN IOJDKEH COAEp)KaTh BapHaHT 3a/JaHUS B COOT-
BETCTBHUHU ¢ Tabmuien 3.1;

— cXeMa ImporpaMMbl. DTOT pa3/iel JOKEH COIEPKaTh CXeMy MPOrpaMMBbI, a TAaKKe
CXEMBbI pa3pabOTaHHBIX (QYHKITUH.

— TEKCT MPOrpamMMbl Ha sI3bIKe C1;

— pe3yJbTaThl padOThl IPOTPAMMBI;

— BBIBOJIBL.

3amuTa paboThl COCTOUT B CJIETYIOIIEM:

— MpeAcTaBieHHE padoTaroIeil MporpaMMbl Ha KOMITBIOTEPE;

— TpeabsSBICHUE OTYeTa, OPOPMIICHHOTO B COOTBETCTBUHU C yKa3aHHBIMH TPeOO-
BaHUSIMU;

— OTBETHI HAa BOIPOCHI MPEIMOAaBaTEeNsI M0 TEOPETHUESCKOW M MPAKTHUYCCKOW YaCTH
pabotel. [IpuMepsl BO3MOKHBIX BOIIPOCOB MPUBENICHHI B TIoipasene 3.6.

3.6. KoHTpo/iLHBIE BOIPOCHI

1) OnuiuTe CHHTaKCUC U aJITOPUTM paboThI oreparopa nukia while B a3bike Ci.

2) OnuiuTe CHHTAKCUC U aliTOPUTM oriepaTopa 1ukia do..while B a3bike Cu.

3) OnuuuTe CUHTAaKCUC U aJTOPUTM paboThl onieparopa nukia for B si3bike Cut.

4) OT KaKUX UCXOJHBIX JAHHBIX 3aBUCUT BPEMsl BBHIMIOJHEHUSI COCTABJICHHBIX B Jia-
OoparopHoil paboTe mporpaMmm, U Kakum oopazom?

5) Kakue 1uKIIbl Ha3bIBAIOTCS BIIOXKCHHBIMH?

6) Kakue 0710ku B ABOMHOM HUKIUYECKOM QJITOPUTME BBIMOJHSAIOTCA HAOOJbIIEe
YUCJIO Pa3 MpHU JHOOBIX UCXOTHBIX JAHHBIX ?

7) Kakue cocrapisionue BIUSIOT HA BEJIMYMHY TOJHON OIMIMOKA CYMMHUPOBAHUS
psana?

8) [osicauTe cocoObl BEIOOPA KOTMUECTBA CIIaraeMbIX CyMMBI psifa?
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IMPUJIO’KEHHUE A.
INIEPEYEHDBb TEM BJIOKA Ne4

(cipaBOYHOE)
1) Ucropus si3bika Cu.
2) CranmaptHas Oubmuoreka sizbika CH.
3) Drtambl 00pabOTKU MPOrpaMMbI Ha si3bike CH.

4) Crpykrypa nporpammsl Ha Cu. [Ipumep npocToii nporpamMMbl Ha CH: CIIOKEHHUE JIBYX
YHUCEl.

5) OcHoBbI cuHTaKcuca si3bika CH. AJI(paBUT U OCHOBHBIE JIEKCEMBI si3bika CH.
6) bazoBbie THITEI JaHHBIX s13bIKa CH.

7) OcHoBbI cuHTaKcuca s13bika Cu. [lepeMeHHbIE 1 KOHCTAHTHI.

8) IlpuBeneHne TUIIOB B BRIpXCHUIX HA si3bIKe CH.

9) VYcnosHslii oniepatop B si3bike Cu. [Ipumepsr.

10) Jlormyeckue onepamnuu. Onepanuy CpaBHEHUS. Y CIIOBHAs oreparus B si3bike C.
[Tpumepsl.

11) VYmpasmisromue cTpykTypbl. OnepaTop 0e3yciioBHOTO nepexoaa goto. ITycroit
onepatop. CocTaBHOI oneparop.

12) Omnepatop switch . [Tpumep.

13) Onmneparnuu nprcBanBanus B si3bike Cu. [Ipumepsl.
14) Oneparuu HHKPEMEHTa U JeKpeMeHTa. [IpumMepsl.
15) Onmnepatop nukia while. ITpumep.

16) Onmnepatop nukia do/while. [Ipumep.

17) Omnepatop nukna for. [Ipumep.

18) Onmepatopsl break u continue. [lpumepsr.



