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BBE/JIEHHE

Lenbto maHHOW KypcoBOM pabOTBl ABISETCS MW3YYEHHUE CTPYKTYpPHI
MOANPOTPAMMBbI, MEXaHU3MOB TIEpe/layu MapaMeTpoB B MOJNpPOrpaMmy, BO3BpaTa
pe3yibTaTOB M3 MOANPOrpaMMbl M BbI30BAa MOJNPOTrpaMMbl Ha BBIMOJHEHUE C
UCIIOJIb30BAHUEM $3bIKa MporpaMMupoBanus C++.

C++ - yHUBEpCAJIbHBIN SI3bIK MPOTPAMMUPOBAHUS, 38 TyMaHHbIN TaK, YTOOBI
cleNaTh MporpaMMupoBaHue OoJiee MPUSTHBIM JIJIi CEPhE3HOTO MPOTrpaMMUCTA.
3a UCKIIOYEHUEM BTOPOCTENEHHBbIX netaneid CH++ sBIsSeTCS HAIMHOXECTBOM
a3pika nporpammupoBanus C. ITomumo Bo3MoxkHOCTEH, KoTOpble fnaetr C, C++
npenocTaBisieT TuOkue u 3PQPEKTUBHBIE CPEACTBA ONMPEICICHUS] HOBBIX THIIOB.
Hcnonp3ysa omnpeneneHuss HOBBIX THUIIOB, TOYHO OTBEUYAIOMIMX KOHILIEHIUSAM
MNPUJIOKEHHUS], TPOTPAMMHUCT MOXKET pa3AeisITh pa3padaTblBAEMyI0 MPOrpamMMy Ha
JIETKO TMOAJAIOUIMECS KOHTPOJIIO YacTH. Takol METoJ MOCTPOEHUs MPOrpamm
YacTO HAa3bIBAIOT a0cTpakuueil naHHblx. WHpopmamus o TUOax COAEp>KHUTCS B
HEKOTOPBIX 00BEKTAX TUIIOB, ONPEAEIICHHBbIX [1].

[Iporpammbl Ha s3bike CH  00bIYHO cOCTOAT W3 OOJIBIIOTO YHUCIA
OTHENbHBIX @yHxyuu (nogmporpamm). B mMaTemaTuke mOHATHE @YHKYUU
XOpOIIO HM3BECTHO — C MOMOILIBIO (YHKUMI 3aJal0TCs caMble pa3juyHbIe
3aBUCUMOCTH OJTHMX 3HAYCHUH (SBIISIOMMUXCS 3HAYUCHHUEM (YHKIUH) OT APYTUX
3HAYEHUM, HA3BIBAEMBIX apeymeHmamu QYHKIUU. DTH 3aBUCUMOCTH MOTYT
3a/1aBaThCs PA3IUYHBIMU CIIOCOOAMU: TaOJIUYHO, TpapUUECKu, aHATTUTUYECKHU U
T.1. B ominume ot oOmeMareMaTHYeCKOTO MOHATHSA  (YHKUHHU, B
aNTOPUTMUYECKUX f3BIKaX, B TOM uucie U B CH, paccMaTpuBarOTCS TOJIbKO
Takue (QYHKUUM, JJISI KOTOPBIX MOYKHO 3aJaThb aJrOPUTM OINpENENIeHUs HX
3HA4YEHUH [2].

IIpu 3ToM B CH 1OMyCTHMBI TOJIBKO Takve (QYHKIUH, 3HAYEHUS KOTOPBIX
OTHOCATCSl K MPOCTBIM THUIIaM, TaK YTO 3HAYEHUEM (PYHKIMU HE MOXKET OBITh,
HanpuMmep, MacCuB.

Ecnu  HeoOXomMMOCTh  HMCIOJB30BAaHUS  Kakoro-imbo  (dparmenra
MpOTpaMMbl BCTPEYAETCS B HECKOJBKHX MECTaX MPOTrpaMMbl, TO OBIIO ObI
HEpPa3yMHO KaXblil pa3 BBIMUCHIBATH COOTBETCTBYIOIIUN alroOpuUTM. Y 100HEe
OJITHAXK]IbI ONpeneNuTh TpeOyeMblil pparMeHT NporpaMMsbl, AaB €My HEKOTOpOe
UMs, a B Ciy4yae HEOOXOJUMMOCTH HCIOJb30BaTh ATOT (PparMeHT MyTeM
yKa3aHus €€ HMMEHHM M 3aJaHusl KOHKPETHBIX 3Ha4YeHW aprymeHToB. Kak
NpaBujo, Takue (parMeHThl UMEIOT HEeOOJbIINE pa3Mepbl U MOTYT HaXOJIUThCS
KaK B OJIHOM, TaK M B HECKOJbKUX (hailyax.

CBs3p  Mexay (GYHKIUSMH  OCYIIECTBIAETCS  4epe3  apryMEHTHI,
BO3BpallaeMble 3HAY€HUS W BHeEIIHHE mepeMeHHble. [lepegavua 3HaueHus u3
BbI3BAaHHOM (YHKIMHU B BBI3BABUIYI0 MIPOMCXOJUT C TOMOILBIO OIeparopa
BO3BparTa.



1 UICITIOJIB3OBAHUE CPEJACTB A3BIKA IPOI'PAMMUPOBAHUA U
YUCJIEHHBIX METOJ10B B IIPOTPAMMMWPOBAHHUHU C
NCITOJb30OBAHUMEM ITOAITPOT'PAMM

1.1 CTpykTypa, 00bsiBJIeHHE U BbI30B PYHKIMHU

MormHocTs si3p1ka CH BO MHOTOM OIpeensieTcsl JIETKOCThI0 M THOKOCTHIO B
onpeeneHuy W ucnojib3oBaHuu QyHkiui B CHU-mporpammax. B oTimuue ot
JIPYTUX A3BIKOB MPOrPAMMHUPOBAaHUS BBICOKOTO YpOBHS B sA3bike CU HeT neneHust
Ha TMPOIEAYPHI, MOANPOrpaMMbl U (PYHKIMHU, 3/€Chb BCS Iporpamma CTPOMUTCS
TOJIBKO U3 (YYHKIIMH.

OyHKIUS - 3TO COBOKYIHOCTHh OOBSBICHUI U OMNEPaTopoB, OOBIYHO
npeaHa3HauYeHHast IS pelIeHus onpeaeneHHon 3anaun. Kaxxnas GyHkus g0mKHa
UMETh M1, KOTOPOE UCTIOIb3YeTCs IS €€ OOBIBICHUSA, OPEIeNICHUs U BbI30Ba. B
moboi nporpamme Ha CU gomkHa ObITh (QYHKIMS ¢ MUMEHEM main (TJiaBHas
(GyHKUHS), UMEHHO C 3TOM ()yHKIHMH, B KakOM Obl MECT€ IpOrpamMMmbl OHA HE
HAaXOJWJIaCh, HAUMHAETCS BBIIOJIHEHUE MPOTrpaMMmBl [3].

[Ipy BbI3OBE (QYHKUMKM €l NOpH MOMOLIM apryMEHTOB ((hopManbHBIX
napaMeTpoB) MOTYyT OBITh TMEpellaHbl HEKOTOpble 3HaueHHs ((akTUuecKue
napameTpbl), UCIOIb3yEMbIE€ BO BpeMsl BBITIOJIHEHUS (QYHKIUU. DYyHKIUS MOXKET
BO3BpallaTh HEKOTOpoe (0AHO !) 3HaUeHue. JTO BO3BpalllaeéMO€ 3HAYEHUE U €CTh
pe3yibTaT BBINOJHEHUS (YHKIMU, KOTOPBIM TIPH BBIMOJHEHUU MPOTrPAMMBI
MOJICTABIJISIETCSI B TOYKY BbI30BAa (DYHKIIMH, 7€ Obl 3TOT BBI30B HU BCTPETHJIICA.
JlomyckaeTcsi TakkKe MHCIONb30BaTh (PYHKIMH HE HUMEIOUIME apryMEHTOB U
GyHKIMM HE BO3BpAIllalOINE€ HUKAKUX 3HAaueHuUu. JleiicTBuMe Takux (QyHKIMMA
MOKET COCTOATh, HAlpUMEpP, B M3MEHEHUU 3HAYCHHI HEKOTOPBIX MEPEMEHHBIX,
BBIBOJIE HA M€YaTh HEKOTOPBIX TEKCTOB H T.II..

C wucnons3oBanueMm Q¢yHkuuid B s3blke CH cBsi3aHbl TpU MOHATHS -
onpeneneHne (QyHkuuu (omucaHue JEHUCTBUM, BBIMOJHIEMBIX (yHKIUEH),
oObsiBieHHEe (QYHKIUU (3agaHue QopMmbl oOpamieHuss K (QPYHKIMH) U BbI30OB
(GyHKUIHU.

Onpenenenne (QyHKUMM 330a€T TUI BO3BPALAEMOT0 3HAYECHUS, WM
GyHKIMMA, TUMBI W YUCIO (OpMajbHBIX MMAapaMeTpPOB, a TaKKe OObBSIBICHUS
NEPEMEHHBIX U OIEpaToOpbl, Ha3blBaeMble TEJIOM (YHKIUHU, U ONPEACIISIONIUE
nericteue GyHKIuU. B ompeneneHun GyHKIIMU TakKe MOXKET OBITh 3ajaH KJlacce
MaMsITH.

B s3p1ike CU Her TpeOoBanusi, 4ToObI onpenencHue GyHKIUU 005S3aTebHO
IPEIIIecCTBOBANIO €€ BbI30BY. OrmpeaeneHus HUCHOIb3yeMbIX (QYHKIUI MOTyT
cieloBaTh 3a ompeneiaeHueM (YHKIMU main, Tepes HUM, WM HaXOAUTCS B
npyrom (aitne.

Opnako nafs TOro, 4YTOOBl KOMIIMJISITOP MOT OCYIIECTBUTH MPOBEPKY
COOTBETCTBHSl TUIIOB TIepefaBaeMbiX (AKTHUECKHMX TMapaMeTpoB  THUIIAM
dbopMaIbHBIX TApaMeTPOB 0 BbI30Ba ()YHKIIMU HY)KHO TOMECTUTH OOBSBICHUE
(npoTtotui) GyHKIMH.



OObsiBieHNE (PYHKIIMN UMEET TaKOH K€ BU, YTO U OmpeeicHue (PyHKIuH,
C TOM JIMIb Pa3HULEH, 4TO TeJI0 (PYHKIUU OTCYTCTBYET, U UMEHa (hOpMalIbHbIX
napamMeTpoB TOXX€ MOTYT OBITh omyiieHbl. s (QyHKIMU, OIpenesieHHON B
MOCJIETHEM MIPUMEPE, MPOTOTUIT MOKET UMETh BUJ

int rus (unsigned char r); unu rus (unsigned char);

B mporpammax Ha si3pike CH mMIMPOKO HCMONIB3YIOTCSA, TaK Ha3bIBaeMBbIE,
OoubnnoTeunbie (YHKIUHU, T.€. (PYHKIMU TMpeABapUTENBHO pa3pabOTaHHbBIE WU
3anucaHdbie B OnOmmoreku. [IpoToTunel OMOIMOTEUHBIX (DYHKITUN HAXOIATCS B
CHEIUATBHBIX 3ar0JOBOYHBIX (pailiiax, MOCTaBIsEMbIX BMECTE ¢ OMOTMOTEKaMU B
COCTaBE CHCTEM MPOTPAMMHUPOBAHUS, U BKIIOYAIOTCS B MPOTPAMMY C TTOMOIIBIO
nupeKTuBHl #include.

Ecnu oObsiBieHre (yHKIMM HE 3aJaHO0, TO MO YMOJIYAHHUIO CTPOUTCS
npoToTun (GyHKIMU HAa OCHOBE aHAlU3a MEPBOW CCHUIKM Ha (QPYHKIUIO, OyIb TO
BbI30B (GYHKIMU wWid omnpeaenenre. OpHako TakoW MNPOTOTUI HE BcCerja
corjacyercs C TMOCJIEAYIOUUM OIpEACIICHUEM WJIM BbI30BOM  (DYHKIUH.
Pekomennmyercss Bcerma 3ajlaBaTh NPOTOTUN  (QYHKIMH. OTO  IMO3BOJIUT
KOMITUJISITOPY JIMOO BBIIABaTh AMATHOCTUYECKUE COOOIICHUS, MPU HEMPABUILHOM
UCIIOJIb30BaHUU  (YHKUIUM, JHOO  KOPPEKTHBIM  00pa3oM  peryjaupoBaTh
HECOOTBETCTBUE ApTyMECHTOB YCTAaHABIMBAEMOE IPH BBIMOJHEHUU IMPOTPAMMEI
[3].

OObsiBIeHHE NapaMeTpoB (YHKIHMH MPU €€ ONpPENEICHUU MOXKET ObITh
BEITIOJTHEHO B TaK HA3bIBAEMOM ''CTapoM CTuje", IpH KOTOPOM B CKOOKax ToOcCie
uMeHH (QYHKOHHM CIEAYIOT TOJIBKO HMEHa IapaMeTpoB, a TOclIe CKOOOK
OOBSIBIICHUS TUTIOB TTAPaMETPOB.

HeoOs3aTtenpubiil  cienudukaTop-Kiacca-mamMsITH 3alaeT KiIace MaMsTh
(GyHKIIUH, KOTOpBI MOXKeT ObITh static mum extern. IToapoOHO Kiracchl maMsTH
OyZyT pacCMOTPEHBI B CIIEIYIOLIEM pa3fere.

Crneundukarop-tuna GyHKIUM 33Ja€T TUI BO3BPAIIAEMOI0 3HAYEHUS H
MOXET 3ajaBaTh J0O0W Tun. Ecmum cnenudukaTop-tuna HE 3ajaH, TO
mpeanosaraercs, yTo (PyHKIUs BO3BpaIlaeT 3HauYeHUe TUMa int.

OyHKIMST HE MOXKET BO3BpallaTh MAacCUB WM (YHKIHIO, HO MOXKET
BO3BpAIlaTh yKa3aTelb Ha OO0 THII, B TOM YHCJIE U HA MacCUB M Ha (DYHKIIHIO.
Tun BO3BpamaeMoro 3Ha4YEHUs, 33J1aBacMblii B ONpeneIcHUU (YHKIIUU, TOJHKCH
COOTBETCTBOBATH THUITY B OOBSBICHUH 3TON (QyHKITHH.

@DyHKIMS BO3BpAIIaeT 3HAYCHHWE €CIIM €€ BBINIOJIHCHHE 3aKaHUYNBACTCS
orepaTopoM return, CoepKalliM HEKOTOPOE BhIpAKEHUE. YKa3aHHOE BBIPAKEHUE
BBEIYHCIIACTCS, TpeoOpa3yeTcs, ecld HEOoOXOIMMO, K THITY BO3BpAIIaeMOTO
3HAYCHUS U BO3BpAIaeTCs B TOUKY BbI30Ba (DYHKIIMM B KauecTBe pe3ynbTara. Eciu
omepartop return HE COACPKUT BBIPAKCHUS WM BBIMOTHEHUE (DyHKINH
3aBepIaeTCs TOCJE BBIMOJTHEHUS TOCIETHEro ee omeparopa (0e3 BBIMOITHEHUS
oreparopa return), TO BO3BpaiaeMoe 3HaueHue He onpeaeneHo. s Gyukimii, He
WCITOJIB3YIOMINX BO3BpaIllaéMOe 3HA4YCHHE, JOJKEH OBITh MCIIONB30BaH THUM Void,
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YKa3bIBAIONIMN HA OTCYTCTBHE BO3BpallaeMOro 3HaueHws. Ecimm QyHKIus
ornpejeneHa Kak (PyHKIUsS, BO3BpaIllaroIiasi HEKOTOpOe 3HAUCHHUE, a B OTIIEpaTope
return IIpH BBIXOJIC U3 HEE OTCYTCTBYET BBIPaXKCHHE, TO IMOBEICHNUE BBI3BIBAIOIICH
(GYHKIUH TTOCIIE Mepeavr e yIpaBICHHS MOXKET OBITh HEIIPeACKa3yeMbIM [3].

Cnucox-(hopMaabHBIX-TTAPaMETPOB - ATO MOCIEAOBATEILHOCTh 0OBSIBICHUM
(dbopMalTbHBIX TTapaMeTPOB, pa3jeiicHHas 3amaTbiMA. DopMallbHBIC MapaMeTphl -
9TO MEPEMEHHBIC, UCII0JIb3yeMble BHYTPH TelIa (PYHKITUU U TOJTYJArOIINe 3HAUYCHUE
pY BBI30BE (YHKIUH MTyTEM KOMUPOBAHWSA B HUX 3HAYCHUN COOTBETCTBYIOIIHX
daKkTHIeCKIX nmapamMeTpoOB. Crincok-popMaabHBIX-TTAPAMETPOB MOJKET
3aKaHYMBATHCS 3aMATOM (,) WM 3aIsITON ¢ MHOTOTOYHEM (,...), 3TO O3HAYaeT, 4To
YHUCJIO apTyMEHTOB (PYHKIMHU niepeMeHHo. OMHaKo mpenoaraeTcs, 4To (pyHKITUsI
UMEeeT, 10 KpallHell Mepe, CTOIBKO OO0S3aTeIbHBIX apPryMEHTOB, CKOJIBKO
bopMallbHBIX MMapaMeTPOB 3aJaHO TIepe] TOCIeTHEH 3amaToidl B CITHMCKE
napamMeTpoB. Takoil (QYHKOMM MOXKET OBITh IIEpPeIaHO OOJNbIIEE YHCIIO
apTyYMEHTOB, HO HaJl JIOMOJHUTEIBHBIMUA apryMEHTaMH HE MPOBOJIUTCS KOHTPOJIb
THIIOB.

JIrobast ¢ynkmus B mporpamme Ha s3bike CH MokeT OBITH BbI3BaHA
PEKypCHUBHO, T.€. OHa MOXET BBI3BIBATh caMy ce0s1. KommumsaTop momyckaeT Jirodoe
YUCJIO PEKYPCHBHBIX BBI30BOB. IIpm kakaoMm BbI30Be i (GOpMaIbHBIX
rapaMeTpoB U MEPEMEHHBIX C KJIACCOM IaMsITH auto U register BbIAEISCTCS HOBas
00J1aCTh TaMATH, TaK YTO WX 3HAYCHUS U3 MPEABITYIINX BEI30BOB HE TEPSIOTCS, HO
B KQ)XJIbIii MOMECHT BPEMEHH JTOCTYITHBI TOJLKO 3HAYCHUS TEKYIIETO BHI30BA.

[lepemenHble, OOBSABIECHHBIC C KJIaccoOM MaMATH static, He TpeOyroT
BEIZICIICHUSI HOBOW 00JIACTH MAMATH TIPH KaXXJIOM PEKYPCHUBHOM BBI30BE (DYHKITHH
Y X 3HAYCHHS TOCTYITHBI B TCUCHUE BCETO BPEMEHHU BBITTOJTHCHUSI IIPOTPAMMBEI.

1.2 YucaeHHoe HHTEerpupoBanue. Meroa tpaneuui

b
[lycts qnst dynkuuu f(x) TpeOyeTcsi BBIYUCIHUTH fa f(x)dx. ns storo
0Tpe30K [a,b] pa3duBaeTcs ¢ MOMOIIBIO paBHOOTCTOSIIMX ToYek (1.1)

x0 = a,xi =x0+i*h(i=1....n—-1),xn=0»b (1.1)
Ha N paBHBIX YacTel M BbIOMpaeTcs mar naterpuponanus (1.2)

h=22 (1.2)

Oynkius f(X) Ha KaXIOM U3 JIEMEHTAPHBIX OTPE3KOB[X1,Xxi+1] 3aMeHseTcs
npsimoii (pucynok 1.1). Torma mist otpeska [X;,Xi+1] (1.3)

[ Fadx = 2 (FG) + f (i) i = 0, m = 1 (1.3)



f(x)

f(>1)

x1=x0+h

Pucynox 1.1 — I'paduk pyHkium u pasdbuenne ee Ha Tpaneuu

H ecan IMPOCYMMHUPOBATH BCC JJICMCHTAPHBIC ILIOITAAN II0 BCCMY MHTCPBAIIY

UHTETPUPOBAHUS, TO TOJYyYUTCS (GOpMylia, KOTOpas Has3bIBACTCS 060OWEeHHOl
Gopmynoi mpaneyuii (1.4):

; h h h
ff(x)dx = E()’o — Y1) +E()’1 —Y,) + "'+§(J’n—1 —Yn) =

h
=2 o+ 2y1 + -+ 2yn_q + ¥n) (1.4)

Yi - 3HaU€HMsI NOJBIHTErpaibHOU PyHKIMH f(X) B y311ax X;;
h — mrar uHTETPUPOBAHHUS;

| - 3HAaYeHue uHTETpaa.

N3 pucynka 1.1 BUIHO YTO Ha KaXKIOM DIIEMEHTAPHOM OTpPE3KE [Xij,Xi+1]

bynkuus f(x) 3ameHsieTCs HMHTEPIOJSIIUOHHBIM MHOrowieHoM Jlarpawxka 1-i
CTEIICHH.



1.2AJITOPUTMUYECKHUHA AHAJIN3 3ATAYH

2.1 IlocTranoBKa 3a1a4M
2.1.1 3amauya 1

B 3amaue Nel HEoOXomuMoO BBIMHCIUTH paccTosiHUe | Mexay Toukamm c
koopauHatamu X1,y1 u X2,y2 o ¢popmyne 2:

[ =(x2—x1)2+ (y2 — y1)2 (2.1)

3agady MOXHO pa30UTh HA TAKWE MOJ3a/1a4Uu:
1. BBoxa KOOpaWHAT TOYEK;
2. Brpruucienue paccTosiHUA MEXKIY TOUKAMU;
3. BwIBOI pe3ynbTarToB.

2.1.2 3amauya 2

B 3agade Ne2 tpebyeTrcst BEIYMCIUTD 3HaUeHUE QYHKIIAA 3.
L = tg3c- 0,58cosd? + f, (2.2)

riae ¢,d u f — konmmyecTBa 3HaUeHUH, monaaaromux B uHTEpBase (1;3),
CTOSIIMX Ha HeUETHBIX MecTax MaccuBOB X,Y u T, - COOTBETCTBEHHO.
3amauy MOXKHO pa30WTh Ha TaKUE T0/3a/1a4H:

1. BBOJ OIHOMEPHOI'O MacCHUBa;

2. BwIBOI OTHOMEPHOTO MAacCHUBA;

3. OmnpeneneHue KOJIMYECTBA DJEMEHTOB MAcCHBa, IIONMAJAIOIINX B

unTepBaie (1;3), cTosmumx Ha HEYETHBIX MECTAX;

4. BplunciieHre 3HaUYCHUS BBIPAKCHMUS;

5. BwiBOI pe3ynbTarTos.

2.1.3 3agauya 3

ChopmupoBate Bektopel B u C, »s1eMeHTaMU KOTOPBIX SIBISIFOTCS
MHUHHMMAaJIbHBIE 3HAYEHUS CTPOK MaTpull X U T COOTBETCTBEHHO.
3amauy MOXHO pa30UTh HA TaKUE MOJI3a/1a4u:
1. BBox MaTpuIlbl;
2. BwiBOI MaTpuIlbl;
3. ®opMHUpOBaHUE BEKTOPA;
4. BosiBoA chopMHPOBAHHOTO BEKTOPA.



2.1.4 3anaua 4

Heob6xonumo paspabotath u 0GOpMUTHL B BHAE TIpad@UUECKON CXEMBbI

b
QITOPUTM BBIYMCIICHUS OIPEACICHHOIO0 HWHTerpaia If(x) C TOYHOCTBIO &
a

METOIOM Tpaneuuii. Hamumcars mnoamporpammy BBIUHCIEHUS ONPEACIEHHOIO
WHTETpajla C Tepeaadeld WMEHW TOJBIHTETpadbHOM (YHKIIMM H TIPEAesoB
MHTETPUPOBAaHUS B KadecTBe mnapaMmerpa. Hamwmcate mnoamporpamMmbl i
BBIYHCIICHUS TIOJBIHTETPATBHBIX QyHKITUH f1(x), f2(x), f3(x).

f10x) = 22 (2.3)
f2(x) = 391* + 5in(0,2x) (2.4)
f3(x)=(x—-22)(x—1,1)(x+6,1) (2.5)

Pa3paboTaTh aaropuT™ BBIYHCIIECHUS ONPEACICHHOIO HHTErpaia BEIOpaHHOM
nojib3oBatesneM (yHKIuU. BriOOp (yHKIMK OCYIIECTBISATH C MOMOIIBIO MEHIO
IIPOCTOTO BBIOOPA.

2.1.5 OcHoBHAad 3a1a4a

[locne pemieHus 4dYeThIpeX TOCTABJICHHBIX 3aJlady, MOYHO COCTaBHUTh
QITOPUTM PEIICHUs] OCHOBHOM 3aJlauM, 3aKIIOYAlONIEHCs B BBIBOJE MEHIO H
pereHun BhIOpaHHOM 3amaun. EE€ anroputm m3zobpaxkeHn Ha pucynke 2.24. Tekct
POrpamMMbl HAXOAUTCS B MpuiiokeHun /1.



2.2 I'pa¢mueckue cxemMmbl AJITOPUTMOB
3agaua 1

Ha pucynke 2.1 wuzoOpakeHa cxeMa OCHOBHOIO ajropuTma JJis

3agaqu Nel.
< Hauano >

z1_input (&x1,&yl
,&X2,&Yy2)

I=z1 calc (x1,y1,x2,y
2)

z1 output (x1,y1,x2)y
2,1)

v
S e

Pucynok 2.1 — I'padpuueckasi cxema OCHOBHOTO ajroputma 3agauu Nel

Ha pucynke 2.2 n3o0pakeHa cxema aJlropuTMa BBOJIa KOOpJIWHAT Touek. B
MOANPOTPaMMy TIEPEIat0TCs yKa3aTeau Ha KOOPAUHATHI TOUEK.

<zl_input (*xl,*yl,*x2>
*y2)
v

Bon x1,y1,x2
y2

v

< Bo3sspar >

Pucynok 2.2 — I'paduueckas cxema aJroputMa BBOJia KOOPJIMHAT TOUEK

Ha pucynke 2.3 uzo0pakeHa cxeMa ajlropuTMa BBIYMCIICHUS PACCTOSIHUS
MEXAy ToukamMu. B mommporpammy —TepemaroTCs  KOOPAWHATHI  TOYEK.
[TonmporpamMMa BO3BpaIiaeT pacCTOSTHUE MEKIY TOUKAMH.



(zl_calc (xl,yl,x2,y2)>

v

<B03BpaT J(x2x1)2+(y2y1)>

Pucynok 2.3 — I'padmyeckas cxema alropurma pacyeTra pacCTOSTHUS MEKITY
TOYKaAMU

Ha pucynke 2.4 nzo0paxeHa cxeMa aJilropuTMa BbIBO/IA KOOPJUHAT TOYEK U
paccTosIHUS MeXAy HUMH. B moamporpammy nepenaroTcs KOOpAUHATBI TOUYEK U

paccTosiHue.
gl_ouput (x1,y1,x2,y2,D

v

BriBoa x1,y1
X2,y2,1

v
T b

Pucynok 2.4 — I'paduueckasi cxema alropurMa BbIBOJia KOOPJUHAT TOUYEK U
paccTosiHUS

3amaya 2

Ha pucynke 2.5 m3o0pakeHa cxemMa OCHOBHOTO ajJropuTMa 3a/iadu

< Hauaio >

v

z2_input
(X,&nX,’X’)

No2.

z2_input (P,&nP,’P’)
v
z2_input
(Q.&nQ,’Q’)
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z2_output_arr
(X,nX,’X?)

z2_output_arr
(P,nP,’P’)

z2_output_arr

(QnQ.'Q)
v

c=z2_num (X,nX)

v

d=z2_num (P,nP)

v

f=z2_num (Q,nQ)

v

L=z2 calc (c,d,f)

v

z2_output (c,d,f,L)

v

(o)

Pucynok 2.5 — I'padudeckas cxema OCHOBHOTO ajaropuTMa 3agadu No2

Ha pucynke 2.6 u3obpaxéHa cxeMa anropuTMa BBOJAa OJHOMEPHOTO
MaccuBa. B moamporpammy mepenmaroTcs 3arojlOBOK MaccMBa M yKas3aTeld Ha
KOJINYECTBO JIEMEHTOB U MaCCHB.

< z2_input (*p,*n,c) >

v

Bsoxan

v

BBox maccuBa

p

v

< Bo3sspar >

Pucynok 2.6 — I'paduueckasi cxema alropurMa BBoJia OJHOMEPHOTO MacCUBa
11




Ha pucynke 2.7 u3oOpaxeHa cxema BbIBOJA OJHOMEpPHOro MaccuBa. B
MOANPOTpaMMy MEPEIatoTCs pa3MEPHOCTh MAaCCUBa, MACCHUB M €T0 3ar0JIOBOK.

(zz_output_arr (*p,n,c))
v

BriBog
MaccuBa

v

( Bosspar >

Pucynok 2.7 — I'padpuueckas cxema aaropurMa BbIBOJIa OJHOMEPHOTO MacCHBa

Ha pucynke 2.8 m3o0pakeHa cxema aJrOpUTMa HAXOXKICHHS KOJIMYECTBA
DJIEMEHTOB, PACIIOJIOKEHHBIX HA HEYETHBIX MECTAaX, NOMAJAIOlINX B WHTEPBAJIC
(1;3). B nmoamporpammy nepenaroTcs KOJIMYECTBO 3JIEMEHTOB M yKaszaTelb Ha
MaccuB. [loanmporpamMmmMa Bo3BpaIaeT KOJIMIECTBO JIEMEHTOB.

< z2_num (*p,n) >

v

num=0

num=num-+1

i=i+1

12



< Boszepat num >

Pucynok 2.8 — I'paduueckas cxema anropurMa HaX0XJI€HUS KOJIUYECTBA JIEMEHTOB,
nomnaaammux B uHTepBasie (1;3), cpenn 3n1eMeHTOB, paclooKeHHBIX Ha
HEYETHBIX MECTaXx.

Ha pucynke 2.9 m300pakeHa cxXxema aJrOpUTMa BBIYMCICHHUS 3HAYCHUS
BbIpaxkeHus (2.1):

L=tg3c- 0,58 cos d? + f, (2.1)

rae ¢,d u f — xomuduecTBa 3HavyeHuit, momamaronmx B uHTepBane (1;3),

CTOSIIIMX Ha HEYETHBIX Mectax MaccuBoB X, P m Q, - coorBercTBeHHO. B

noanporpammy mepematorcst €,d um f. TloamporpamMma Bo3BpaiiaeT 3HaYEHHUEC

BBIPAYKCHUA.
< z2_calc (c,d,f) >
v

Bosspar tg°®c —0.58cos(d?) + f

Pucynok 2.9 — I'paduueckas cxema anroputMa BeIYUCICHUS 3HAYCHUS BHIPAKCHUS

(2.1)

Ha pucynke 2.10 um3oOpakeHa cxeMa ajlropuTMa BBIBOJIA PE3YJIbTaTOB
BBIYMCIIEHNU. B moamporpaMmy nepenaroTcs KOJIU4YeCTBAa 3HAYCHUM, TONAJar0IINX
B uHTepBase (1;3), crosmmx Ha HEUETHBIX MecTax MaccuBoB X, P um Q, -
COOTBETCTBEHHO, M PE3YJIbTAT BHIYMCIICHHS BhIpakeHus (2.1).

C z2_output (c,d,f,L) >

v

BriBoga c,d,f,L

v

C Bosspar >

Pucynox 2.10 — I'paduueckast cxema anroputMa BbIBO/IA PE3YIHTaTOB
BBIYMCIICHU

13



3amauya 3

Ha pucynke 2.11 uzo0OpaxeHa cxemMa OCHOBHOTO aJiropuT™Ma 3aaauu Ne3.

O e

v

z3 _input
(X,&mX,&nX,’X’)

z3 _input
(T,&mT,&NT,’T’)

z3_output_arr
X,mX,nX,’X")

z3_output_arr
(T,mT,nT,”T")

23 _vector
(X,B,mX,nX)

z3_vector
(T,C,mT,nT)

z3_output
(B,mX,’B’)

z3 output (C,mT,’T’)

v

(" om )

Pucynoxk 2.11 — I'paduueckast cxema 0OCHOBHOTO ainroputrma 3agaun Ne3

Ha pucynke 2.12 wuzobpaxkeHa cxema alropuTMa BBOJa MaTpullsl. B
MOANPOTPaMMY TIEPEAIOTCS yKa3aTelld Ha MAaTpPUIly W KOJIUYECTBA CTPOK U
CTOJIOIIOB, a TAK)KE 3ar0JIOBOK MATPHIIHL.

<23_input (*p,*m,*n,c)>

v

Bsox m,n

*

14



Bson
MaTpHLEI P

v
T b

Pucynok 2.12 — I'paduueckast cxeMa ajJropuTMa BBOJIa MaTPHUIIbI

Ha pucynke 2.13 wuzobOpakeHa cxema ajlropuTMa BbIBOjJA MaTpuIlbl. B
MOJIITPOTPaMMYy TIEPEIArOTCsl KOJIMYECTBO CTPOK U CTOJOIIOB MATPHIIBI, 3aT0JIOBOK

MaTpHUIBI U yKa3aTeslb Ha HEe.
@_output_arr (*p,m,n,@

v

BriBon
MaTpHIIbI P

v
T b

Pucynox 2.13 — I'padpuaeckast cxema anrropuTMa BEIBOAA MaTPHUIIBI

Ha pucynke 2.14 uzobpakeHa cxema aiaroputMa (pOpMUPOBAHUS HOBOTO
BEKTOpa U3 MUHUMAJIbHBIX JIEMEHTOB CTPOK MaTpuilbl. B moamporpammy BXOAST
KOJIMYECTBA CTPOK U CTOJIOIOB MaTPHIIbI, yKa3aTeJIu Ha MAaCCUB U BEKTOP.

15



<z3_vector (*p,*a,m,n)>
v

iI=0

*(pHi*n+j)<
*(p+i*n+n_min

n_min=0;

*(a+i)=*(p+i*n+n_min)

v
=i+

A
( Bosspar >

Pucynok 2.14 — I'paduueckas cxema anroputma (OpMHUPOBAHUSI HOBOTO
BEKTOpa U3 MUHUMAJIBHBIX 3JIEMEHTOB CTPOK MATPHIIBI
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Ha pucynke 2.15 uzobpaxeHa rpaduueckas cxema alropuTMa BbIBOJA
c()OpMUPOBAHHOTO BeKkTOpa. B moamporpammy mnepenaroTcsi  KOJMYECTBO
3JIEMEHTOB MAaCCHBA, €r0 3aroJIOBOK M yKa3aTeb Ha MaCcCHUB.

< z3_output (*p,n,c) >
v

BriBog
BEKTOpA P

v
T b

Pucynox 2.15 — I'paduaeckast cxema anroputMa BeIBOAA CPOPMUPOBAHHOTO
BEKTOpa

Samaqga 4

Ha pucynke 2.16 uzo0pakeHa cxemMa OCHOBHOTO aJiIropuT™Ma 3a1auu Ned.

< Hauaio >

v

number=0

»

HET

number!=48

z4 _menu ()
v
Bon
number
z4 tochnost (z4_intl) z4_tochnost (z4_int3)

Henpasunsa

z4 tochnost (z4_int2) S1if BBOJL

(o)

Pucynox 2.16 — I'paduueckast cxema ocCHOBHOTO anroputma 3agadn Ned
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Ha pucynke 2.17 uzoOpakeHa cxema ajiropurma BBIUKMCIEHUS 3HAUYCHMUS
WHTErpajia METOJIOM Tpareuui ¢ 3aJJaHHOM TOYHOCThIO. B moamporpamMmy BXOJIUT
yKazaTellb Ha MOABIHTErPabHYI0 (DYHKIIHIO.

< Haugano >

v

z4 input
(&a,&b,&eps)

n=1

intl=z4 integral
(a,b,n,f)

n=n*2

int2=z4_integral
(a,b,n,f)
»|

n=n*2

v

intl=int2

v

int2=z4 _integral
(a,b,n,f)

v

z4 output (int2)

v

()

Pucynok 2.17 — I'padpuueckasi cxema anropuTMa BEIYHCIICHUS 3HAUCHHS HHTETpaia
METOJIOM Tpamenun ¢ 33JaHHON TOYHOCTBIO

18



Ha pucynke 2.18 wuzoOpaxkeHa cxema airoputMa BBOAA MPEACIIOB
MHTETPUPOBAaHUSI U TOYHOCTH. B moamporpaMmy mepemaroTcsl yKaszaTesld Ha
TOYHOCTH U MIPEEIIbl UHTETPUPOBAHUSI.

G4_input (&a,&b,&epsD
v

BBox a,b,eps

v

( Bosspar )

Pucynok 2.18 — I'paduueckast cxema alropuTMa BBOJIa PEIEIOB HHTETPUPOBAHUS
Y TOYHOCTH

Ha pucynke 2.19 uzoOpakeHa cxema ajlropuTMa BBIYHCICHHUS 3HAYCHUS
nosIHTErpasibHON GyHKIHU Nel (2.2):

f1(x) = 2% 2.2)

Cos X

B noamporpammy mnepemaercsd KOOpAWHATa X B ONPENEIICHHOW TOYKE.
[ToanmporpaMma BO3Bpalllae€T 3HAYEHUE MOABIHTErPAILHON (DYHKIIUU B 3TOM TOUKE.

< z4 intl (x) >
v

sin * (x)
cos( x)

Bosspar

Pucynok 2.19 — I'paduueckast cxema aaropuTMa BEIYUCICHUS 3HAUCHUS
NOJBIHTETpaTbHON yHKIMU Nel (2.2)

Ha pucynke 2.20 m3o0pakeHa cxema ajiropuTMa BBIUKCICHUS 3HAUYCHUS
noABIHTErpanbHON QyHKIUU Ne2 (2.3):

f2(x) = 391* + 5in(0,2x) (2.3)

B noanporpammy mnepemaercsd KOOpAMHATA X B ONPENEIICHHOW TOYKE.
[ToanmporpaMma Bo3BpalllaeT 3HAUCHUE MOABIHTErPAIbHON (DYHKIIUU B 3TOM TOUKE.
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< z4_int2 (X) >

v

<B03BpaT 30'1X —I—Sin(O.ZXD

Pucynok 2.20 - I'paduueckas cxema ajqropurma BeIYUCICHUS 3HAUCHUS
noJbIHTEerpanbHON QyHKIMU No2 (2.3)

Ha pucynke 2.21 m3o0pakeHa cxema alropuTMa BBIUYHCICHUS 3HAYCHUS
nojpIHTEerpanbHON QyHKIMU No3 (2.4):

f3(x)=(x—-22)(x—1,1)(x+6,1) (2.4)

B mnoamporpammy mnepemaercsd KOOpAMHATA X B OIPENEIICHHOW TOYKE.
[ToanmporpaMma BO3Bpallla€T 3HAYEHUE MOABIHTErPAIbHON (DYHKIIUU B 3TOM TOUKE.

< z4 int3 (x) >

Gp (x—2.2)zx—1.2)(x+6.1D

Pucynok 2.21 - I'paduueckast cxema airopuT™Ma BHIYUCICHUS 3HAUCHUS
noAbIHTErpalbHON QyHKIMU Ne3 (2.4)

Ha pucynke 2.22 uzoOpakeHa cxema ajiropuTMa BBIYMCICHHUS 3HA4YCHUS
WHTErpajja METOJOM Tpamneluil MNpu 3aJaHHOM KOJU4YecTBe pa3zOueHuil. B
MOANPOTpaMMYy IEPENAOTCS MPENENIbl NHTETPUPOBAHUS, KOJUYECTBO TpAINECUN U
yKkazartelnb Ha pyHkiuto. [ToanmporpaMmma Bo3BpalliaeT 3Hau€HUE UHTErpaa.

< z4 integral (a,b,n,f) >

v

s=0

v

h=(b-a)/n

20



s=s+f(a+h*i)
v
i=i+l
|

v

S=h*((f(a)+f(b))/2+s)

v

( Bosspar s >

Pucynok 2.22 — I'paduueckasi cxema anropuTMa BEIYUCIICHUS 3HAUSHUS] HHTErpasia
METOJIOM Tparnenuii ¢ 3aJaHHBIM KOJTUYECTBOM pa3OUECHHUI

Ha pucynke 2.23 wuzoOpakeHa cxeMmMa aJiropuTMa BbIBOJAA 3HAYEHUS
uHTerpana. B noanporpaMmmy nepenaercsa 3Ha4Y€HHE UHTETpaIa.

C z4 output (int2) >

v

BriBop int2

v

( Bosspar )

Pucynox 2.23 — I'paduueckast cxema anropuTMa BbIBO/IA 3HAUCHHS MHTETpasia

OcHoBHasg 3a1a4a

Ha pucynke 2.24 u3o0paxkeHa cxemMa OCHOBHOTO aJITOPUTMA MTPOTPaAMMBI.
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< Hauano

)

v

zastavka ()

v

ch=0

HET

<

21 ()

73 ()

z2

0

z4

Hemnpasuibx
BIi BBOJL

Pucynok 2.24 — I'papuueckast cxema OCHOBHOTO aJITOPUTMA MTPOTPaMMBI

A
< Komnernr

)

Ha pucynke 2.25 n3o0OpaxeHa cxema aaropuTMa BbIBOJA 3aCTaBKH.
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< zastavka () >

v

BriBox
3aCTaBKH

v

< Bosspar >

Pucynok 2.25 — I'paduueckas cxema anroputMa BbIBO/IA 3aCTaBKU

Ha pucynke 2.26 nzo0paxkeHa cxeMa ajJropurma BbIBOJIa MEHIO.

< menu () >

v

BriBoa MeHro

v

< Bosspar >

Pucynok 2.26 — I'papuueckas cxema anroputMa BbIBO/Ia MEHIO
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3 OIIMCAHUE PASPABOTAHHBIX TPHJIOKEHUM
3.1 Onucanue CTPYKTYpbI NPOrpamMm
3anaya 1

[TporpamMma cocTOMT M3 IIaBHOM (GyHKIMH (Main) u 3-X BCIIOMOraTEeIbHBIX
(z1_input, z1 calc u z1 output). ITognporpamma z1 input mpemHasHaueHa IS
BBOJla KOOPJMHAT TOYEK. 3HaueHWe He Bo3BpamaeT. Ilommporpamma z1 calc
BBIYHCIIIET PACCTOSTHUE MEXKy TOUKAMH U BO3BPAIACT 3TO 3HAYCHUE B OCHOBHYIO
nporpaMmy mocpeAcTBoM omepatopa return. Iogmporpamma z1 output BeiBOIUT
Ha DKpaH UCXOJIHBIC JAaHHBIC W PACCTOSHHUE. 3HAUYCHWE HE BO3Bpamiaer. JIMCTHHT
nporpammbl nipuBenéH B [Ipunoxxenne A. JIMCTUHT W pe3ynbTaThl BBHITOJTHCHHS
nporpaMmsl Nel

[lepemennsle, ucnoab30BaHHbIe B iporpamme Nel mipencrasiensl B Tabnuiie

1.
Tabnurma 1 — Tabmuia COOTBETCTBHSI IEPEMEHHBIX 3a1a4u |
[IepemenHbIE B [TepemennsbIe B Tun KomMmenTapuun
3aaue nmporpaMme
x1 x1 float KoopuHaTta X 1-i
TOYKH
yl yl float KoopauHata 'y 1-i
TOYKH
X2 X2 float KOOpIuHaTa X 2-i
TOYKH
y2 y2 float KoopAWHATA Y 2-1
TOYKH
I I float pPacCTOSTHUE MEXKITY
TOYKAMHM
3agaua 2

[Tporpamma cocrout u3 riIaBHOUM (GyHKIMH (MAIN) U 5-1 BCIOMOTATEILHBIX
(z2_input, z2_output_arr, z2_num, z2_calc u z2_output). TToanporpamma z2_input
npeaHa3HayeHa JUisi BBOJIa OJHOMEPHOIO MAacCuBa. 3HAUYEHHE HE BO3BpAIllAeT.
[Toanporpamma z2_output_arr Tak:ke He BO3BpalllaeT 3HAYCHHE U Mpe/IHa3HauYeHa
JUIsL BBIBOJIa OJHOMEpPHOTO MaccuBa Ha JKpaH. B moamporpamme z2_num
BBIYHCIIAETCS KOJIMYECTBO JIEMEHTOB MaccHBa, monajaaronmx B uarepsaie (1;3),
CTOSIIIMX HA HEYETHBIX MecTax. Pe3ynpTaT BBIUMCIEHMS NEPENaércs B OCHOBHYIO
nporpammy 1o oneparopy return. Iomnporpamma z2_calCc BelumciseT 3HaYCHUE

¢bynkmuu (3.1):
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L = tg3c- 0,58cosd? + f, (3.1)

Pe3ynbTaT BeIUKCICHHUS NEPENAETCS B OCHOBHYIO IPOrpaMMy MO ONEpaTopy
return. ITogmporpamma z2_output BEIBOIUT Ha dKpaH 3HaueHue ¢pyukiuu (3.1). He
BO3BpalacT 3HUCHHUE.

JluctuHr porpammel nipuBenEH B [Ipunoxenun b. JIMCTUHT U pe3ybTaThl
BBITIOJTHEHUSA POrpaMmbl Ne2

[lepeMeHHBIE, HCMNONB30BAaHHBIE B IMporpamme Ne2 mpeacTaBlieHbl B
Tabmure 2.

Tabmuua 2 — Tabnuia coOTBETCTBUS IEPEMEHHBIX 3a/1a4u 2

ITepemeHHBIC B [lepemeHHbIE B Tun KommenTapun
3a/1aue porpamMmme

X X float OnHOMEpHBIN MaccuB
JaHHBIX

P P float OmHOMEpHBIN MacCUB
JaHHBIX

Q Q float OaHOMEpHBIN MacCuB
JaHHBIX

- nX int KonudecTBo 31eMeHTOB
MaccHuBa

- nP int KomaudecTBo 371€MEHTOB
MaccHBa

- nQ int KomnaecTBo 31¢MeHTOB
MaccHBa

C c int KomaudecTBo 371¢MEHTOB

MaccuBa X, IMONaJarolnX B
unTepBaie (1;3), crosmmx
Ha HEYETHBIX MeCcTax

d d int KonunyecTBo di1eMEHTOB

MaccuBa P, monamaroniux B

unTepBaie (1;3), cTosmumx
Ha HEYETHBIX MECTax

c f int KonunyecTBo di1eMEHTOB
MaccuBa Q, Iorna aroux B
unTepBaie (1;3), crosmux
Ha HEYETHBIX MECTax

L L float Oynkims (3.1)
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3amauya 3

[Iporpamma cocTouT U3 TaaBHOW (yHKIUH (Main) 1 4-X BCIOMOTaTEIbHBIX
(z3_input, z3 output_arr, z3 vector u z3 output). IToamporpamma z3_input
IIpelHa3Ha4YeHa Uil BBOJA JBYMEPHOro maccuBa. He Bo3BpamiaeT 3HadeHU.
[Tonmporpamma z3_output_arr He BO3BpalllaeT 3HAYEHHE M IpeIHa3HAauyeHa s
BbIBOJIa JBYMEpPHOIO MaccuBa Ha OJKpaH. B moxmporpamme z3_vector
dbopMupyeTcss OTHOMEPHBI MaCCUB U3 MUHUMAJIbHBIX 3JIEMEHTOB CTPOK MATPHIIBI.
3unauenue He Bo3BpamaeT. [loanporpamma z3_output mpenHasHaueHa Ui BBIBOJIA
OJTHOMEPHOI'0 MACCUBA M 3HAYEHHUs HE BO3BPLIET. JINCTHHT IporpaMMbl NIPUBEAEH
B [Ipnnoxenun B.

[lepemennsble, ucnonb30BaHHbIE B mporpamme Ne3 mpezactaBiieHsl B Tadmiuiie

3.
Tabnuma 3 — Tabmuia COOTBETCTBYSI IEPEMEHHBIX 3a/1a4H 3
[IepemenHbIE B [TepemennsbIe B Tun KomMmenTapuun
3amaye nmporpamMmme
X X float Matpura
T T float Martpura
B B float Bexrop
C C float Bekrop
- mX int KomnraecTBo cTpok MaTpuilsl
- nX int KonmdecTBo cTo0110B
MaTPHIIBI
- mT int KonmdecTBo cTpokn
MaTpPHIIBI
- nT int KomnmgecTBo cTosoios
MaTpPHIIBI
3anaua 4

[Tporpamma cocTOUT M3 IIaBHOM (yHKIMH (MAiN) U 8-1 BCIIOMOTATEIbHBIX
(z4_menu, z4 input, z4 intl, z4 int2, z4 int3, z4 integral, z4 output,
z4 tochnost).ITognporpamma z4_Menu He BO3BpaIllaeT 3HAYEHUS ¥ BHIBOJUT MEHIO
BbIOOp MHTerpasia Ha 3kpaH. OCHOBHOW 3amaueidi moamporpammbl z4 tochnost
SBJIIETCSL JTOCTHXKEHUE OMNPEJCICHHON TOYHOCTH BBIUMCIICHHSA. 3HAYEHUS OH HE
BO3BpAIlllacT W B TPOIECCE BBINIOJHEHUS BBI3BIBACT IMOANPOrpaMMbl Z4 _input,
z4 integral, z4 output. IMoamporpamma Zz4 input mnpenHa3HauyeHa IS BBOJA
IPAaHUL HHTETPUPOBAHMS M TOYHOCTH. 3HAYEHUs HE Bo3Bpamaer. B
noanporpammax z4_intl, z4 int2, z4_int3 Beruucisiercs 3HaueHue ¢pynknun f(X).
Bos3Bpamaror 3HaveHuss mpu momorm return. B mommporpamme z4_integral
BBIUHCIISIETCS] HHTETPAJl BEIOpAHHOM TMOJIb30BaTeeM (QYHKIIMH METOAOM TpameIHi.

Beibop ¢yHKIIMM TPOM3BOAUTCA B OCHOBHOW mporpamme. PesympraT wu3
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nojnporpamMmel z4_integral nepenaérest B mommporpammy z4_output, kotopas B
CBOIO OYEpE/lb 3HAUYCHHUS HE BO3BpAllacT M BBIBOAUT 3HAYEHUE HMHTErpajia Ha
3KpaH. JIMCTUHT porpaMmel nipuBenEH B [Iprnoxenun I

[lepemenHsbIe, HcTiOIb30BaHHbIE B Tporpamme Ned mipeictaBiensl B Tabnuiie

4.
Tabnuua 4 — Tabnuia cOOTBETCTBUSA IEPEMEHHBIX 3a1auu 4
[IepemenHbIE B [IepemennsbIe B Tun KommenTapun

3aaue nporpaMme
a a double [Ipenen uHTErpUPOBAHHKS
b b double [Ipenen uaTErpUpOBaHUS
€ eps double TouHOCTB
- number int Howmep snemenTta MeHIO
- S double 3HaYeHUE BBIYUCIICHUS

3.2 Onucanue pe3yJibTATOB

PesynpraTom BbIONHEHUs nporpaMMbl Nel sBIISIETCS pacCTOSTHUE MEXIY
NByMsl Toukamu. J{Jis mpoBepku paboTsl mporpammel Nel HUKe MPUBEIEHBI TECTHI:

Tect 1

I/ICXOI[HBIC JaHHBIC:

x1=1 yl=1
X2=2 y2=2
Pe3ynbrar:
1=1,414

Tect 2

HcxonHble naHHbIE:
x1=0 y1=0
X2=3 y2=7
Pe3synbrar:

|=7.616

B nporpamme Ne 2 pe3ynpTaToM SIBISIETCS 3HAYEHUE BBIPAXKEHHS L =
=tg3c- 0,58cosd? + f. Jlna mposepku paGoThl mHporpammbl Ne2 HuKe

IMPHUBCACHBI TCCTHI:

Tect 1

HUcxonupie faHHBIC:
X={1, 3,5,4, 2}
Y={2,3,4,3,2}

T={2, 2, 2,2, 2}
Pesynprar:
L=7.157

Tect 2

HMcxonnpie faHHBIC:
X={2,0,-4,9, 11}
Y={4, -23, 43, 8, 0}
T={1, 6, 2,4, 4}
Pesynprar:

L=4.198
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B nporpamme Ne 3 HaxonasiTcsi MUHMMAaIbHBIE 3HAYEHUSI CTPOK Matpull X U
T. Pe3ynpTaToM BBINOJIHEHUS SIBISIOTCS BekTOophl B u C, copmupoBaHHble U3
ATUX 3JEMEHTOB. {7151 IpoBepku paboThl mporpamMmbl Ne3 HIKE TPUBEIEHBI TECTHI:

Tect 1

HcxonHble TaHHBIC:

Marpuna X: Marpuna T:
1234 2345
5678 1-304
9028 4321
Pesynbrar:

Maccus B: Maccus C:
150 2-3-4

PesynbraTom BeimosHEHHs nporpammbl Ned gBiseTcs 3HAYEHUE MHTETpala
bynkuuu. st npoBepku padoThl mporpaMMbl Ned HUKE IPUBEACHBI TECTHI:

Tect 1

HUcxonupie faHHBIC:

number=1, A=0, B=1, e=0.001
Pesynprar:

S5=0.18521

Tect 2

HUcxonupie faHHBIC:

number =2, A=2, B=4, e=0.001
Pesynbrart:

5=3.907593

Tect 3

HUcxonable navHEIE:

number =3, A=1, B=2, e=0.001
Pesynprart:

S5=-0.996366
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3AKVIIOYEHHUE

Sl ynmy4dmwn HaBBIKA QITOPUTMH3ALUU M TPOTPAMMHUPOBAHUS, H3YUWII
CTPYKTYPY MOANPOTPaMM, MEXaHU3MBI Tepelladyd IMapaMeTpoB B TOANPOrPaMMY,
BO3BpaTa pe3y/lbTaTOB W3 MOJNPOrPAaMMBI M BBI30BAa IMOJIIPOTPaMMbl  Ha
BBITTOJTHEHUE. Pa3paboTai anropuT™Mbl penieHus YeThIpeX 3aad ¢ UCTIOJIb30BaAHUEM
BCIIOMOTaTEJIbHBIX AJITOPUTMOB, HAmucal KOMMEHTHPOBAHHBIC MpPOTpPaMMbl Ha
si3pike C. OdopMui B BUjie OJIOK-CXEM alTrOPUTMBI OCHOBHOHM M BCTIOMOTATEILHBIX
nporpamM. IloarotoBun Ttectel. Co3man OuOmMHOTEeKy Ha 0a3ze pa3pabOTaHHBIX
nporpamMM. BbITONTHEHHAss 3ajada MOJHOCTBIO COOTBETCTBYET 3a/IaHUIO0 HA
KYPCOBYIO paboTy.
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MNPUJIO)KEHUE A
Teker nporpammel Nel

[/l mogkntoueHe OUOIMOTEK
#include <stdio.h>
#include <conio.h>
#include <iostream>
#include <math.h>
#include <windows.h>
char bufRus [256];
char *Rus (const char*text) // BeIBoz pycckuX CHMBOJIOB
{
CharToOem (text,bufRus);
return bufRus;
¥
void z1_input (float *x1,float *y1,float *x2,float *y2); // BBox koopaunar Touek A u B
float z1_calc (float x1,float y1,float x2,float y2); // Beraucnenue paccTosHUSI MEXy TOUKAMH
void z1 output (float x1,float y1,float x2,float y2,float 1); // BeIBOA4 HCXOIHBIX MaHHBIX H
pe3yJibrara
main ()
{
float x1,y1, // xoopauHaTel Touku A
x2,y2, // xoopnuHaTel TOukH B
l; // paccTosiHre Mex Iy TOUKAMU
system ("cls"); // ouncTka sxpana
puts (Rus("\n\t\t\t\t  3amaua Nel"));
puts (Rus("\n\t\tHaiitu paccrosaue mexxay Toukamu A(x1;y1) u B(x2;y2)"));
zl_input (&x1,&yl,&x2,&y2); // BBOJ KOOPAUHAT TOUYEK
I=z1 calc (x1,y1,x2,y2); // paccueT pacCTOSHUS MEX1Yy TOUKaMHU
z1 output (x1,y1,x2,y2,1); // BBIBOA UCXOAHBIX TAaHHBIX U pe3yJbTaTa
getch ();
}

void z1_input (float *x1,float *y1,float *x2,float *y2) // BBog koopauHat Touek A u B
{

puts (Rus("\n\t\t\t BseauTe KoopauHaTHI TOuKH A"));

printf ("\n\t\t\t\t ");

fflush (stdin); // ouncrka Oydepa kraBuaTypsI

scanf ("%f%f",x1,y1); // BBox KoopauHAT TOUKH A

puts (Rus("\n\t\t\t BseauTe KoopauHaTHI TOUKH B"));

printf ("\n\t\t\t\t ");

fflush (stdin); // ouncrka Oydepa kaBuaTyps

scanf ("%f%f",x2,y2); // BBox koopauHaT Touku B

}

float z1_calc (float x1,float y1,float x2,float y2) // Beruncienne paccTosHIS MEXTy TOUKaMHU

{
return (pow((pow((x2-x1),2)+pow((y2-y1),2)),0.5)); // Bo3Bpar paccrosHus

}

void z1 output (float x1,float yl1,float x2,float y2,float I) // BeIBOg HMCXOIHBIX MaHHBIX H
pe3ysbTara

{
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printf  (Rus("\n Paccrosane mexnay toukamu A(%.3f;%.3f) u B(%.3f;%.3f) pasno
%.3f"),x1,y1,x2,y2,);
¥
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HPUJIOKEHUE b

Texct nporpammel Ne2

// moxakiroueHue ONOIMOTEK
#include <stdio.h>
#include <conio.h>
#include <iostream>
#include <math.h>
#include <windows.h>
char bufRus [256];
char *Rus (const char*text) // BeIBoa pycCKUX CHMBOJIOB
{
CharToOem (text,bufRus);
return bufRus;
¥
void z2_input (float *p,int *n,char ¢); // BBox ogHOMEpHOTO MaccuBa
void z2_output_arr (float *p,int n,char c); // BbIBOJ 0IHOMEPHOT'O MCCHBA

int z2_num (float *p,int n); // BEIYUCIEHIE KOJIUYECTBA 3J1-OB HA HEYETHBIX MECTAX,
nonagaronux B uHTepBatie (1;3)

float z2_calc (int c,int d,int f); / BerYucieHNe 3HAYCHUS BRIPAKCHUS
void z2_output (int c,int d,int f,float L); / BeiBo pe3ynbraToB
main ()
{
float X[100],P[100],Q[100], // omHOMepHBIe MaccuBbI X, P 1 Q
L; // pe3ynbTT BbIUKCICHUS BBIpAKEHUS

int nX,nP.,nQ, // kon-Ba 3;1-0B B MaccuBax X, P 1 Q cooTBEeTCTBEHHO

c¢,d,f, // xon-Ba 511-0B Ha HEUETHBIX MeCTaxX, Mmonajaronux B uHTepBatie (1;3) B maccuBax X,

P u Q cooTrBeTcTBEHHO
i
system ("cls"); // ouncTtka sxpaHa
puts (Rus("\n\t\t\t\t 3amaua Ne2"));

puts (Rus("\n\t  Beraucauts 3Hauenue Gpynkuun L=tg"3(c)-0.58*cos(d"2)+f,"));
puts (Rus("\trze ¢,d u f - xomuuecTBO 3HaUeHHIT onagaromux B uaTepBaie (1;3)"));

puts (Rus("\tcpeau 351eMEHTOB, CTOSIIMX HA YSTHBIX MecTax B MaccuBax X, P u Q"));

puts (Rus("\t\t\t\tcooTBeTcTBeHHO"));

z2_input (X,&nX,'X"); // BBox MmaccuBa X

z2 _input (P,&nP,'P'); // BBOg MaccuBa P
z2_input (Q,&nQ,'Q"); // BBox maccuBa Q

z2 output_arr (X,nX,'X"); / BbIBoJ MaccuBa X
z2 output_arr (P,nP,'P'); // BeIBo MaccuBa P
z2 output_arr (Q,nQ,'Q"); / BeIBog MaccuBa Q
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c=z2 num (X,nX); // onmpeneneHne KOJIUYECTBA SJIECMEHTOB HA HEUETHBIX MECTaxX
nonagatouux B uHTepBae (1;3) B maccube X

d=z2 num (P,nP); // onpeneneHue xonuuecTBa 3JEMEHTOB HA HEYETHBIX MECTaX
nonagaronux B uHTepBasie (1;3) B maccuse P

f=z2_num (Q,nQ); // onpeaencHre KOJINIECTBA SJIEMEHTOB HAa HEYETHBIX MECTaX
nonagaronux B uHTepBatie (1;3) B Mmaccuse Q

L=z2 calc (c,d,f); // Beruucienre 3Ha4YCHUS BBIPAKEHUS
z2 output (c,d,f,L); // BeIBOI pe3ynbTaToB
getch ();

¥

void z2_input (float *p,int *n,char ¢) // BBoa 0iHOMEpHOTO MaccuBa
{
int i
printf (Rus("\n\t\t Beenute KomMuecTBO IeMEeHTOB MaccuBa %c\n™),c);
printf ("\(\\\t\t");
scanf ("%d",n); / BBOJ KOJIMYECTBA 3J1-OB
printf (Rus("\n\t\t\t\tBsetute maccus %c\n"),c);
printf ("\t\t\t\t");
for (i=0;i<*n;i++)
scanf ("%f",(p+i)); // BBOI 11-a MaccuBa

}

void z2_output_arr (float *p,int n,char c) // BbIBOJ 0IHOMEPHOT'O MCCHBA
{

int i

printf (Rus("\n\t\t\t ~ Beenennsiii Mmaccus %c\n™),c);

printf ("\t\t");

for (i=0;i<n;i++)

printf ("%.2f ", *(p+1)); // BeIBO 311-a MaccuBa

printf ("\n");

}

int z2_num (float *p,int n) // BEIYKCIEHUE KOJINYECTBA 3J1-OB HA HEYETHBIX MECTAX, MOMaJal0IINX
B uHTepaie (1;3)
{
inti,
num; // KOJIUYECTBO 3J1-0B Ha HEUETHBIX MECTax, Momnajammux B unrepsaie (1;3)
num=0;
for (1i=0;1<n;i=1+2) // ©UKJI IPOCMOTpA 3J-OB Ha HEUETHBIX MECTaX
if (*(p+1)>1&&*(p+1)<3) // ycroBue NprUHAIICKHOCTH K HHTEPBATY
num=num+1;
return num; // BO3BpaT KOJIMYECTBA

¥

float z2_calc (int c,int d,int f) // BerarciieHne 3HAYCHUS BBIPAKEHUS
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{

return (pow(tan(c),3)-0.58*cos(d*d)+f); // BO3BpT 3HAUEHUS BBIPAKCHHUS

}

void z2_output (int c,int d,int f,float L) // BeiBox pe3ysbraToB

{

printf ("\n\t\t\t\tc=%d d=%d f=%d\n",c.d,f); // BEIBOA KOJIMUYECCTB HY)KHBIX 3JI-OB B MACCHBAx
X, P 1 Q cOOTBETCTBEHHO

printf (Rus("\n\t\t\tPe3ynbTar Beipaxkenus pasen %.3f\n"),L); // BbIBO 3HAYCHUS BBIPAKCHHS

}
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HNPUJIOKEHUE B

Texct nporpammsbl Ne3

Il noaxroyeHne OMOINOTEK
#include <stdio.h>
#include <conio.h>
#include <iostream>
#include <math.h>
#include <windows.h>
char bufRus [256];
char *Rus (const char*text) // BeIBO pyCCKHX CHMBOJIOB
{
CharToOem (text,bufRus);
return bufRus;
}
void z3_input (float *p,int *m,int *n,char c); // BBox ABymepHOro MaccuBa
void z3_output_arr (float *p,int m,int n,char c); // BeiBo1 1ByMepHOTO MaccuBa
void z3_vector (float *p,float *a,int m,int n); // GopmupoBanue BeKTOpa U3
MUHHMAJIbHBIX JI-OB CTPOK
void z3_output (float *p,int m,char c); // BeIBOa C(HOPMHPOBAHHOTO BEKTOpPA
main ()
{
float X[400],T[400], / maccuBsl X u T
B[400],C[400]; // BexTopsl B u C
int mX,nX, // KoJI-Ba CTPOK M CTOJIOIIOB B MaTpuiie X
mT,nT, / kon-Ba cTpok u cToNOIOB B MaTpuie T
I
system ("cls"); // ouncTka skpaHa
puts (Rus("\n\t\t\t\t  3amaua Ne3"));
puts (Rus("\n\t  Cchopmuposats BekTopsl B u C, aeMeHTaMu KOTOPBIX ABISIOTCS"));
puts (Rus("\t MHUHUMaIBbHBIEC 3HAUCHHS CTPOK MAaTpUll X U T COOTBETCTBEHHO"));
z3 input (X,&mX,&nX,'X"); // BBog Matpuisl X
z3_input (T,&mT,&nT,'T"); // BBog matpuisl T
z3 output_arr (X,mX,nX,'X"); // BeiBog MaTpuirsl X
z3 output_arr (T,mT,nT,'T"); / BeiBox MaTpuubl T
z3 vector (X,B,mX,nX); // popmupoBanue Bektopa B
z3 vector (T,C,mT,nT); // popmupoBanue Bexkropa C
z3 output (B,mX,'B"); // BeiBo BexTOpa B
z3_output (C,mT,'C"); // BeBoa BekTOpa C
getch ();
}
void z3_input (float *p,int *m,int *n,char c) / BBo AByMepHOro MaccuBa uepe3
OJHOMEPHBIN
t
intij;
printf (Rus("\n\t\tBeeaure KonmyecTBO CTPOK M cTOIOIIOB B MaTpuiie %oc\n™),c);
printf ("\t\t\t\t "),
scanf ("%d%d",m,n); // BBOJ KOJI-B CTPOK U CTOJOLIOB
for (i=0;i<*m;i++)
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for (j=0;j<*n;j++)

printf ("%\t\t\t\t %c[%d][%d]=",c,i,j);
scanf ("%f",(p+i**n+j)); // BBOI 271-a MaccuBa
}
}
void z3_output_arr (float *p,int m,int n,char ¢) // BeiBox 0THOMEPHOTO MacCHBa B BU/IC
JIBYMEPHOTO
t
intij;
printf (Rus("\n\t\t\t Bsenennas marpuima %c\n"),c);
for (i=0;i<m;i++)

printf ("\t\t\t");
for (j=0;j<n;j++)
printf ("%.2f ", *(p+i*n+j)); // BeIBO 371-a MCCHBa
printf ("\n");
}
}
void z3_vector (float *p,float *a,int m,int n) // popMupoBanue BeKTOpa N3 MHHUMAJILHBIX
9JIEMEHTOB CTPOK
t
inti},
n_min; // HOMEp MUHUMAIBHOTO AJIEMEHTA CTPOKHU
for (i=0;i<m;i++)
{
n_min=0;
for (j=1;j<n;j++)
if (*(p+i*n+j)<*(p+i*n+n_min)) // ycrnoBue MUHUMATLHOCTH
n_min=j;
*(at1)=*(p+t1*n+n_min); // 3anuch 3HAYCHUST MUHUMAJILHOTO 2JI-a B BEKTOP

ky

void z3_output (float *p,int m,char ¢) // BBIBOJ chopMUPOBaHHOTO BEKTOpA
t

Inti;

printf (Rus("\n\t\t\t Cdopmuposanmusiit BekTop %c\n™),c);

printf ("\t\t\t");

for (i=0;i<m;i++)

printf ("%.2f ", *(p+i)); // BBIBOJ 211-a BEKTOpa
printf ("\n");
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HNPUJIOKEHUE I

Tekct nporpamMmmsbl Ned

// moxakiroueHue ONOIMOTEK
#include <stdio.h>
#include <conio.h>
#include <iostream>
#include <math.h>
#include <windows.h>
char bufRus [256];
char *Rus (const char*text) // BeIBoa pycCKUX CHMBOJIOB
{
CharToOem (text,bufRus);
return bufRus;
¥
typedef double (*func) (double); // ykazarens Ha MOAUHTErPATbHYIO (QYHKIIHIO
void z4_menu (); // BBIBOA MEHIO BBIOOpA HHTETPAJTIOB
void z4 _input (double *a,double *b,double *eps); / BBoa rpaHuI] HHTETPUPOBAHUS U TOYHOCTHU
double z4 intl (double x); // mogunTerpansHast Gynkmms Nel
double z4_int2 (double x); // monunTerpanbuas GpyHkius Ne2
double z4_int3 (double x); // mogunaTerpanbprHas Gpynkuums Ne3
double z4_integral (double a,double b,int n,func f); // Beruncnenue 3sHaueHns HHTErpaa
void z4 output (double int2); // BBIBOA 3HaYCHUST MHTETpasIa
void z4 tochnost (func f); // Beruucnenue 3HaueHUsI HHTETpaja ¢ BBEIEHHON TOYHOCTHIO
main ()
{
int number; // mepeMeHHas i BEIOOpA 3J1-a MEHIO
system (“'cls"); // ouncTka skpana
number=0;
while (number!=48)
{
z4 menu (); // BBIBOJ MEHIO BBIOOpA HHTETpala
number=getch (); // BBox HOMEpa 371-a MEHIO
switch (number)

{
case 49: z4 tochnost (z4_intl); // Beruncienue 3Hayenus nuarerpaia Nel
break;
case 50: z4 tochnost (z4_int2); // BeruncieHune 3HaueHUs HHTErpana No2
break;
case 51: z4 tochnost (z4_int3); // BelunciieHue 3Ha4eHus uHTerpana Ne3
break;
default:
if (number!=48) // BBIBOJ COOOIICHNS TTPH HEBEPHOM BBO/IC
{
puts (Rus("\n\t\t\t\t HerepHusrit BBO"));
getch ();
¥
¥
¥
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void z4 menu () // MEHIO BBIOOpa HHTETPAJIOB

{
system (“'cls");
puts (Rus("\n\n\n\t\t\t\t *** Mento ***\n\n"));
puts (Rus("\t\t\t 1 - paccuer unrerpana Nel\n"));
puts (Rus("\t\t\t 2 - paccuer unrerpana Ne2\n"));
puts (Rus("\t\t\t 3 - paccuer unrerpana Ne3\n"));
puts (Rus("\t\t\t 0 - BeIx0 M3 mporpammer"));
puts (Rus("\n\n\n\t\t\t BBaemute HOMEep MyHKTA MEHIO"));
printf ("\n\t\t\t\t  ™);

¥

void z4_input (double *a,double *b,double *eps) // BBox nipeaenoB HHTErPUPOBAHUS U TOYHOCTH
{

system (*'cls™);

puts (Rus("\n\t\tBeenute BepxHUil 1 HUKHUI ITPEEIbl HHTETpUpOBaHus"));

printf ("\n\t\t\t\t *);

scanf ("%lf%If",a,b); / BBOI TIpeeIOB HHTETPUPOBAHUS

puts (Rus("\n\t\t\t  Bseaute TouHOCTH"));

printf ("\n\t\t\t\t ");

scanf ("%lIf",eps); // BBoa TouHOCTH

}

double z4_intl (double x) // mogunaTerpanpHas GpyHkims Nel

{

return (pow(sin(x),4)/cos(x)); // BO3BpaT 3HaYeHHsI MOAUHTETPATBLHON (DYHKIINN

double z4 int2 (double x) / mogunTerpaibHas GyHkims No2

{

return (pow(3,0.1*x)+sin(0.2*x)); // BO3BpaT 3HaUCHUS TOJAUHTErPATHHON (QYHKIIUU

}

double z4 int3 (double x) // nogunTerpanbHast GyHkms Ne3

return ((x-2.2)*(x-1.2)*(x+6.1)); // Bo3Bpar 3HaueHUs MOAMHTETPATLHON QYHKIIUN
}
double z4 integral (double a,double b,int n,func f) // BerunciaeHne 3HaUeHUS HHTETPalIa METOAOM
Tpanenun
{

double h,s;

inti;

s=0;

h=(b-a)/n;

for (i=1;i<n-1;i++)

s=s+f(a+h*i);
s=h*((f(a)+f(b))/2+s);
return s; // BO3BpaT 3HauU€HUs UHTETpaja

}

void z4 output (double int2) / BBIBOA 3HaUEHUs HHTETpala
printf (Rus("\n\t\t\tliuterpan pasen %lf"),int2); // BBIBO 3HAYCHUS

void z4 tochnost (func f) // Beruncienne 3HadeHust UHTErpana ¢ BBEJCHHOW TOUHOCTHIO

{

intn;
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double a,b, // mpenensl HHTErpUPOBAHUS
eps, // TOUHOCTh
intl,int2; // 3HaYEHUS MHTETpAJIa
74 input (&a,&b,&eps); // BBOJ IpeiesioB MHTErPUPOBAHUS U TOYHOCTH
n=1; // HaYWIbHOE KOJI-BO TPaNCIHii
int1=z4 integral (a,b,n,f); // BeIuKCICHHE 3HAYEHUS HHTErPaIa
n=n*2; // yIBO€HUE KOJ-Ba Tpareuun
int2=z4 integral (a,b,n,f); // BerYrciieHne 3HaYCHUST HHTETpaja
while (fabs(int2-int1)>eps) // moka Moy/b pa3HOCTH 0OJIbIIIE TOYHOCTH
{
n=n*2; // yIBOCHUE KOJI-Ba TpareInii
intl=int2;
int2=z4 integral (a,b,n,f); / Bbruncienue 3HaYCHUS UHTETPIIA
¥
74 output (int2); // BEIBOJ 3HAYCHHSI HHTETpaia

getch ();
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HPUJIOKEHHUE /]

TeKCT OCHOBHOM MPOTPAMMBI

[/l mogkntoueHe OUOIMOTEK
#include <stdio.h>
#include <conio.h>
#include <iostream>
#include <math.h>
#include <windows.h>
char bufRus [256];
char *Rus (const char*text) // BeIBoa pycCKUX CHMBOJIOB
{
CharToOem (text,bufRus);
return bufRus;
¥
void zastavka (); / BeIBOJI 3acTaBKU
void menu (); / BBIBOJ MEHIO BBIOOpA 321291
main ()
{
int ch; // mepemenHas a1 BpIOOpA 3J1-a MEHIO
system ("color 1e"); // yctaHoBKa 11BeTa poHa U TEKCTa
zastavka (); // BBIBOJ] 3aCTaBKH
ch=0;
while (ch!=48)
{
menu (); // BBIBOA MEHIO BBIOOpA 3/1a4H1
ch=getch (); // cautpiBaHrEe HOMEpA JT1-a MEHIO
switch (ch)
{

case 49: z1 (); // pemienue 3agaun Nel
break;
case 50: z2 (); // pemienue 3agaun Ne2
break;
case 51: z3 (); // pemienue 3agaun Ne3
break;
case 52: z4 (); // pemienue 3agaun Ned
break;
default: // BIBO cooO1IEHNS TIPH HEBEPHOM BBOJIE
if (ch!=48)
{
puts (Rus("\n\t\t\t\tHesepHs1ii BBOA™));
getch ();
¥
}
}

return O;

void zastavka () // BeiBo1 3acTaBKH

{
puts (Rus("\n\t\t\t\tKypcoBas pabora"));
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puts (Rus("\t\t\t\t o OAwuII"));
puts (Rus("\t\t\t ~ cryaenra rpymmsr UT-11"));
puts (Rus("\t\t\t\tILlecTroka Bacumus"));
puts (Rus("\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\t\t\t\t  T'omens 2011"));
puts (Rus("\n\t\t  HaxxmuTe 1r00yt0 KIaBHITY JUIs IPOAOIDKEHUS"));
getch ();
}

void menu () // BEIBOA MEHIO BbIOOpa 3a1aun

{
system (*'cls™);
puts (Rus("\n\n\n\t\\E\E *** Merro ***"));
puts (Rus("\n\t\t\t 1 - pemmenue 3amauu Nel"));
puts (Rus("\n\t\t\t 2 - pernenue 3agaun Ne2"));
puts (Rus("\n\t\t\t 3 - pemenue 3amaun Ne3"));
puts (Rus("\n\t\t\t 4 - pernenue 3agaun Ne4"));
puts (Rus("\n\t\t\t O - BeIxox U3 porpaMmer"));
puts (Rus("\n\n\n\t\t\t Beegure HOMep myHKTa MeHIO"));
printf ("\n\t\t\t\t ~ *);
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