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TEMATUYECKUA NNAH

OTanbl peweHns 3aga4 Ha ABM. Anroputm. CeoictBa anroputmMoB. CnocoObl
3anmMcu anropuTMOB: CJIOBECHbIN, CTPYKTYPHO—CTUIN30BAHHbLINA, rpaduieckui,
nporpamMmHsblii. MNpaBuna 3anmcu cxem anroputMoB. OCHOBHbIE CTPYKTYPbI anrOpUTMOB:
crenoBaHve, NoBTopeHne, BeTeNeHne. CTPYKTYPHbIA Noaxom K pa3paboTke anropuTMoB.

Cuctema nporpaMMuUpoBaHusa. A3bikM NporpamMmMupoBaHusa. TpaHcnaTop.
Komnunsatop. Accembnep. HTepnpeTtaTop. YPoBeHb 3bIKa.

Mporpamma Ha a3bike bencuk. Andasut a3bika QBASIC. JaHHble. Tunbl AaHHbIX
Ha QBASIC: uenbiii, BELLECTBEHHBIN, CUMBOJIbHbIN .

BblpaxeHus n onepaumm. OCHOBHbIE OnepaTopbl 3blka: NpUcBanBaHus, BBoAa U
BblBOOA OaHHbIX, YC/IOBHbIW, UMKNA, nepegayn ynpasneHus, Bbibopa, nepexona,
MOBTOPEHN.

MpeacTaBneHne OCHOBHBIX CTPYKTYP NporpaMmMmpoBanus. MporpammMmmpoBaHme
JNIMHENHOWN, Pa3BETNAIOLIENCS, UMKIMYECKON CTPYKTYp Ha A3bike QBASIC. PaboTa B
cpene nporpammMmpoaHms QBASIC.

MogaynbHoe nporpammupoBaHue. Mognporpamma. MyHKUMK, onpenensiemole
nonb3oBarefnemMm. MeTog nowaroBon getanm3auyn.
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NEPEYEHb YMEHUN

Ne Ymenue AJNTOpUTMBI

1 2 3

1 PazpabarsiBaTh 1. ITocTaBuTh 3a7auy.
ANTOPUTMBI 2. BeiOpaTh MeToJ pereHusl.
JIMHEHHOH, 3. OnpenenuTh NOCIEOBATENEHOCTD AEHCTBHIA,
Pa3BETBILIIOUICHCS | BEAYIIMX K HOIYyYCHHIO PE3yIbTaTOB.
U IUKINIECKON 4. laTh TOYHOE NPEAMICAHIE BHIYUCIUTEIEHOTO
CTPYKTYPBHI. Tporecca B BUJE MOCIEI0BATEIbHO PA3MEIIEHHBIX

610k0B B coorBetcTBHH ¢ [OCToM.

2 | IlporpammupoBars | 1. Pa3zpabGoTaTh anroputM JTHHEHHON CTPYKTYPHI.
ANTOPUTMBI 2. OnpenenuTh HANMEHOBAHMS TIEPEMEHHBIX B
JIMHEHOU IIpOrpaMme.

CTPYKTYPBHI. 3. 3amucatp aNrOpUTM C IIOMOIMIBIO OTIEPATOPOB S3BIKA
belicuk (BBOA-BBIBOJI, TPHCBANBAHKE).

3 | IIporpammupoBath | 1. PazpaboTaTh anropuT™ pa3BeTBISIOMEHCS
aNTOPUTMBI CTPYKTYpBI.
pasBeTBisIIOIIEHCS | 2. OnpenenuTs HAUMEHOBAHUS IEPEMEHHBIX B
CTPYKTYpBHI. porpamMmme.

3. 3anucarp anropuT™M C OMOIIBIO ONIEPATOPOB SI3bIKA
Belicuk, ucnons3ys onepatops! IF...THEN,
IF..THEN...ELSE, SELECT...END SELECT.

4 | IIporpammupoBars | 1. PazpaboraTh anropuT™ HUKINYECKOH CTPYKTYPHI,
AITOPUTMBI UCTIONB3Ys CTPYKTYPHI Iukia Tuna «[loka» mim tnumna
IIUKJIHYECKOHN «Jlo».

CTPYKTYpBHI. 2. OmpenenuTs HANMEHOBAHMS TIEPEMEHHBIX B
IporpamMmme.
3. 3amucarp aNrOpUTM C IIOMOMIBIO OTIEPATOPOB S3BIKA
Beiicuk, ucrnosp3ys onepaTopbl LUKIIA
WHILE..WEND, FOR..NEXT, DO...LOOP.

5 | Pa3pabarbiBaTh 1. Pa3paboTtatrh aropuT™ penieHus 3a1auu.
MPOTPaMMBbl 2. OnpenenuTh HANMEHOBAHMS TIEPEMEHHBIX B
00paboTKH nporpamme.

MacCHBOB. 3. CocTaBUThH OIMCAHUE MAcCHUBA.
4. 3anmcaTh aNrOPUTM C ITIOMOIIBIO OTIEPATOPOB SI3BIKA
bevicuk.

6 | Mcnonwp3oBaTh 1. PazpaboTtaTh 00UIyI0 CTPYKTYPY IPOTPAMMBL.

IO TP OT PAMMBI 2. PazpaboTaTh anropuT™ MOIIPOTPaMMEI.
pu pa3paboTke 3. 3amucatp aNrOPUTM IOAIIPOTPAMMEI C TOMOIIBIO
IporpamMmm. ornepaTopos si3bika beicuk.

4. Onpenenuts GopManbHble U pakTHUYECKUE
napameTphl.

5. 3anmcatp anroputM oOIIel MporpaMMsbl Ha SI3bIKE
Beiicuk.
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TEMATUYECKWUI OB30P*
1. METOAUKA NOArOTOBKU U PELLEHNA 3AAAYU HA 9BM

PelwweHve 3apaum Ha OBM — cnoxHblii 1 TpygoemMknii npouecc. Jliobas 3agada
Ha4MHaeTCa C NOCTaHOBKM 3adayn. Ha ocHoBe crnoBecHOn GOopMynMpOBKM 3ada4yn
BbIOMPAIOTCH NepeMeHHbIE, NoaJiexallie OnpeaeneHunio, 3anncbiBaloTCA OrpaHNYeHs,
CBSI31 MeXy NEPEMEHHBIMU, B COBOKYMHOCTY 00pasyloLime MaTteMaTu4eckyto Moaesb
pelwwaemoii npobnemMel. AHann3anpyeTcs MeTo, peLleHns. Ha aTom atane HeobxoaMmo
NMPUHATL OYEHb BAXHOE pEeLleHue — MCMNO0Nb30BaTb M UMEIKOLLEECT FOTOBOE
nporpamMmMmHoe obecneyeHne nnm paspabateiBaTe COOCTBEHHYIO Nporpammy. Jeluesne
1 BbICTPEE MCNONb30BaTh MMEIOLLIMECS B HANMYUK rOTOBblE padpaboTkn. OBHOBNEHNE
nporpamMmMHoro obecrneyeHns — 3agada nporpaMMmncToB. B aTom cnydae TpaamLUMOHHO
BbIAENSAOTCSA Cneayolme OCHOBHbIE 3Tarbl peLleHns 3agadn Ha 9BM [ 1] :

1) nocTtaHoBKa 3apa4u, paspaboTka MaTeMaTUYECKOM MOOENN;

2) BbIGOp METoAa YMCNEHHOIO PELUEHNS;

3) pa3paboTka anropuTMa 1 CTPYKTYpPbl JAHHbIX;

4) NpoekTMpoBaHNE NPOrpamMmbl;

5) Npon3BOACTBO OKOHYATENILHOIrO NPOrPaMMHOro NPOAYKTa;

6) pelueHune 3agadm Ha OBM.

MocTaHoBKa 3aAa4n — TOHHOE ONMMCaHNe NCXOAHbIX AaHHbIX, YCNOBUM 3a8a4un n
Lenen ee pelleHns. Ha aTom atane MHOrne U3 ycrioBuin 3agaqv, 3afaHHole B Gopme
Pa3NYHbIX CIOBECHbIX ONMUCaHWIA, HEOOXOAMMO BbIPa3UTb HA TOYHOM (DOopMasibHOM)
A3blke MaTeMaTuKn. HYacTo 3agada nporpaMMuUpoBaHns 3agaeTcs B MaTteMaTn4eckom
dopMynnpoBke, NOSTOMY HEOOXOOUMOCTb B BbINOJSIHEHUM 3TanoB 1 1 2 oTnagaer.
[ns peweHns OCTaTOYHO CNOXHbIX 3a4a4 aTan dopmanmsaumm MoxXeT notpeboBaTtb
3HAUYNUTENbHBLIX YCUNUM 1 BpeMeHU. Cpeam OnbITHbIX NPOrPaMMNCTOB PACNPOCTPAHEHO
MHEHIME, 4YTO BbINOJIHUTL 3Tan dopManmsaummn — 3TO 3HAYUT CAENaTb NONOBUHY BCEN
paboTbl MO CO3AaHMIO MPOrPaMMbI.

BbiOOp MeToAa peLueHusl TECHO CBSI3aH C NMOCTAHOBKOW 3aaaqn. Ha nepsom
3Tane 3agaya CBOAMTCS K MaremMaTU4eCckor Moaenu, 4S9 KOTOPO U3BECTEH METOL,
peweHna. MeTon YMCNEHHOro peweHWss CBOAUT pelweHue 3agadun K
nocnenoBaTenbHOCTU apUPMETMHECKUX U NIOrMYeckmx onepaumin. OgHako BO3MOXHO,
4YTO AN NONYYEHHON MOAENU U3BECTHbl HECKONbLKO METOAOB pelleHus 1 Toraa
npeacTouT BblIOpaTb Ny4ywnii. MOXHO yCOBEpPLUEHCTBOBATb CYLLECTBYOLWMA UIN
pa3paboTaTb HOBLIN MeTOoA, pelweHns GopMann3oBaHHOW 3agadn. 9T1a paboTa no
CBOEMY XapaKkTepy SBMSeTCd Hay4YHO—MCCNeaoBaTeNIbCKOM 1 MOXeT notpeboBaTb
3HAYUTENBHBIX yCUnuii. Pa3paboTkoi 1 U3y4eHNeM Takux METO0B 3aHMMAETCS pasaen
MaTeMaTuKn, Ha3blBAEMbIA YNCIEHHLIM aHANIN3OM.

Mpwn BLIGOPE METOAA HAAO YUNTLIBATL TPEOOBAHWS, NPeabsBISEMbIE MOCTAHOBKOMN
3a4a4n, 1 BO3MOXHOCTM ero peannsaumm Ha KOHKpeTHo OBM: To4HOCTb pelueHus,
ObICTPOTY MONly4eHUs pedynbTarta, Tpebyemble 3aTpaTbl ONEpPaTUBHOW NamMaTn s
XPaHEHUSI UCXOOHbIX U MPOMEXYTOUYHbIX AaHHbIX U PEe3y/bTaToB.

Anroput™m ycTaHaBnnMBaEeT NOCNEA0BaTENbHOCTb TOYHO ONPEeaENEHHbIX AENCTBUM,
NPUBOAALLMX K peLleHnio 3aaayu. Npn aToM nocnenoBaTeibHOCTb AENCTBUA MOXET
3a[aBaTbCs NOCPEACTBOM CJIOBECHOIO Unn rpadpryeckoro onmcaHuin. Ecnm BeibpaHHbIN
ONS peleHnsa 3a4ayn YUCNEHHbIA MeTO4 peanM30BaH B BMAE CTaHAAPTHOM
OMBNNOTEYHOM NOANPOrpaMmMebl, TO aNrOPUTM 0ObIMHO CBOAUTCS K OMUCAHMIO 1 BBOLOY
VMCXOAHbIX OAHHbIX, BbI3OBY CTaHAAPTHOM NoAnporpamMmbl U BbIBOAY PE3Y/bTATOB HA

* XUpHbIM LWpUdTOM BblAENEHBI HOBLIE MOHATHS, KOTOPbIE HEOOXOAMMO YCBOUTL. 3HAHNE STWX MOHATMWI
OyneT NpPoBepsSTbCS MPU TECTUPOBAHUN.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet

7



9KpaH nnn Ha nevartb. Bonee xapakTepeH cnyyai, Koraa CtTaHgapTHbIE MOANPOrPaMMbl
peLlaT Nnub Kakylo—To 4acTb 3agadn. 3gecbk aPp@PeKTMBHbIM NOOX0A0M SABNSIETCS
pasneneHne CoXXHOM NCXOAHOM 3a4a4m Ha HEKOTOPbIE NoA3aaayn, peannsylomecs
oTaensHbIMM Moaynamu. Onpenensercs obLuas CTPYKTypa a/iroputMa, B3aumMoaeicTeme
Mexay oTAeNbHbIMU MOAYNSIMU, AeTannanpyeTcs lorvka. ToT aTan TECHO CBA3aH CO
CrneayloLmm aTanoM NPoeKTUPOBAHUS NMPOrpaMMmbl.

MpoekTupoBaHue nporpammbl BKIOHAET B cebsi HECKOJIbKO noa3anad. Bo—
nepeblx, HE0OXo0AMMO BbIOGpaTh A3bIK NPOrpaMmMMpoBaHns. Bo—BTopbIX, onpenennTsb,
KTO ByAeT ncnonb3oBaTtb pa3paboTaHHOe NporpaMmMHoe obecneyeHme 1 Kaknm OoSKeH
ObITb MHTEdENC (CpencTBO 00LWEHUs C nonb3oBatenem). B-TpeTbnx, pewnTs Bce
BOMPOCHLI MO OpraHn3auun AaHHbIX. B-4yeTBepTbiX, KOAMPOBaHWE, T. €. ONucaHue
anropnuTMOB C MOMOLLbIO MHCTPYKUMI BbIBPAHHOMO si3blka MporpaMmmupoBaHuns. Ecnm
3apaya, ons KOTopor pa3pabaTbiBaeTCs anropuTM, CNOXHada, TO He cnenyeT cpasy
NbITaTbCs PaspeLLnTb Bce npobniembl. CNOXMBLUNNCS B HACTOSILLEE BpeMsi MOOX04, K
pa3paboTke CNOXHbIX NPOrpamMm COCTOMT B MoOcfieqoBaTeslbHOM UCMOJIb30BaHUN
NMPUHLUNMNOB MNPOEKTUPOBAHUSA CBEPXY BHU3, MOAYIbHOrO0 U CTPYKTYPHOro
nporpaMmmmpoBaHns .

OKOH4YaTeJibHbIA NMPOrpaMMHbIA NPOAYKT NOJyYaeTCcs NOCne OoT/1a4aku v
UCMbITaHMS NPOrpamMmsl. MNpy NPOrpaMMrUPOBaHUY 1 BBOAE AaHHbIX C KNaBuaTypbl MOryT
ObITb gonyuweHbl owndkn. Nx obHapyxXeHune, 1okanmaaumio 1 yCTpaHeHMe BbINONHAOT
Ha aTane OTNafgKM M UCMbITaHUSA (TECTUPOBaHUSA) Nporpammebl. Mpuyem mMoryT GbiTb
LONyLeHbl Normiyeckme owmnbkm M Ha aTane NOCTaHOBKM 3ajayv, M Ha aTane
anroputMmsauumn. B aTtom cnyyae HeoO6X0AMMO BEpHYTbCS K NMpenplaylimM atanam.
JopabatbiBaTb 1 yny4liaTb NPOrpamMmMy MOXHO B TeYeHME BCEro XWU3HEHHOro uukna
nNpPOrpaMMHOro NpoaykTa.

PeweHne 3apaum Ha OBM - BbiNoNHEHWE BCEX MPEAYCMOTPEHHLIX MPOrPaMMon
BbIYMCNEHUI N BbIBOA, PE3YNLTATOB pacyeTa Ha 3KpaH OMCMesd UM Ha NneyvaTb.

Mpumep. MNoCTPOUTL TPAEKTOPUIO ABMXEHUSA Tena, BPOLLIEHHOro Nog, yriiom K
rOPU30HTY, 1 onpeaennTb AaNbHOCTb BpocaHus.

lNocTtaHoBKa 3ana4um, pa3paboTka MaTeMaTU4eckor Moaem. Ona ynpoLweHns Moaenm
NPYMEM Criefyowme OONyLeHns:

a) npeHebperaemM KPUBN3HOI 3emnn, cumTas ee NoOBEPXHOCTb MIIOCKOCTbIO;
0) yckopeHne cBOOOJHOIO NafieHNs CHUTAEM KOHCTaHTOW;

B) npeHebperaemMm CONpOTMBIEHNEM BO34yXa;

r) npeHebperaem OBMXEHNEM 3eMIN.

Martematndeckoe onvcaHne o6bekTa. YpaBHEHUS OBMXEHNS Tena, OpoLLIeHHOro
noA yrioM K ropu3oHTy, B JleKkapTOBbIX KOOpAMHATAxX 3anmcbiBaeTCs Cleayilolmm
obpasom:

A

Y 2

t
Y =Vt sina -97;

X=V,t cosa.

v

Puc. 1.
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Y, X — BepTuKanbHas 1 ropu3oHTanbHas CoOCTaBnsiolme BUKEHNS;
g — yCKopeHune cBoOOAHOro NageHus;
t — Bpems.

CospaHne m™MaTemMaTMyeckoin MoAenu no3BOAseT NOCTaBWUTb 3ajadvy
MaTemMaTUyecku.

MycTb ABUXEHWEe Tena, OPOLIEHHOrO MoA YriloM a K FOPU3OHTY C HayasnbHOM
ckopocTbio Vo (puc. 1), onuceiBaeTca cuctemon ypasHeHuin (1). a 1 Vo 3apaHbl.
TpebyeTcsa onpenenuTb OanbHOCTb MOJIETA U MOMOXEHWE Tena B KaxAbli MOMEHT
BpemeHn ot t = 0 ¢ warom h.

BTopbiM aTanomM pelleHus 3agayn MOXHO NnpeHebpeyb, Tak Kak HUKaAKoro
0COBEHHOr0 YNCNEHHOrO METOAA PELLEHUS B JAHHOM Cllydae NMPUMEHSTb HE HYXHO.
Touka nageHus onpenenseTcsa N3 CMcTeMbl ypaBHeHU npu ycnosum Y = 0.

2
=0

X sin2da.

M3meHasa 3HaveHue t ¢ warom h, paccuntbiBaem koopauHatbl X, Y.
ANropuTM peLleHus nydlle BCero npeactaBuTb B BUOE CXEMbI (pUc. 2).

+ Coae )
2 [ una /

3 g = 9,81
I
4 2
L=-sin2a
g
1
P[0 ]
le
|
6| X =V, tcosa | 7
[ [ t=t+n
8 |\ vt aing 90
Y—VOtS|n0(—2

OCTaHOB Puc. 2
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Ha cnepyiolem atane anroputm 3anncbiBaeTCs Ha 93blke MporpaMMmpoBaHng u
TEKCT NPOrpaMmbl NIEPEHOCUTCA HA HOCUTESb, C KOTOPOro oHa BBoanTcs B ABM. Hacto
nporpamMma BBOOUTCS C KiiaBuaTypbl AMCHIEd B ONepaTMBHYIO NaMaTb KOMMbIOTEPA, a
3aTeM 3anMcbiBaeTCs Ha OUCK.

Mo roToBOM NporpaMmMe NPOM3BOAATCA PacyeThl U pedysibTaTbl CPaBHUBAKOTCS C
KOHTPONbHBIM NpuMepPOM. KOHTPONMbHBIM MPUMEPOM MOFYT CHYXUTb
3KCNepuMeHTasbHble AaHHble. Ecnv B npouecce oTnagky nporpamMmmbl BO3HUKAKOT
ownbKun, TO NX HEOOXOANMO UCTPaBUT.

2. CNOCOBbI 3ANMUCU AIITOPUTMA
2.1. Anroput™m U ero cBoicTBa

B ocHoBe pelueHus Noboii 3aa4m NeXUT NoHaTHE anropytMa. o anropurMmom
NMPUHATO MOHUMATb “TOYHOE NpeanucaHne, onpenensiowee BbIMMCINTENbHbI NPOLLECC,
BeAYLWVA OT BapbUPyEMbIX Ha4yaNbHbIX OAHHbIX K MCKOMOMY pedynbtaty” (FTOCT
19.781-74).

Mpw cocTaBneHUn anropuTMOB CleayeT yunThiBaThb P, TpeboBaHWiA, BbINOMHEHNE
KOTOPbIX NPUBOAMUT K DOPMUPOBAHNIO HEOOXOAMMbIX CBONCTB.

ANroput™M ponxeH O6blTb OAHO3HAYHbIM, UCKJIOYAKOLWWUM MPOM3BOJIBHOCTb
TOJIKOBaHWS N0O0ro U3 NpeanMcaHnii n 3aaaHHOro nopsiaka MCNoHEHNS. 3TO CBOCTBO
anropuTMa Ha3sblBaeTCs onpenesnieHHOCTbIO.

Peannsauns BblHMCNUTENBLHOIO NMpoLecca A0/KHa Yepes onpeaesieHHOE YMCNo
LIaroB NpMBECTU K BblAaye pe3ynbTaToB UM COOBLLEHMS O HEBO3MOXHOCTU PELLEHUS
3apa4n. 3T0 CBOMCTBO aIrOPMTMa Ha3biBAETCS Pe3yNibTaTUBHOCTLIO.

PeweHne ogHOTUNHBIX 33484 C Pa3fNYHLIMU UCXOLHLIMW OAHHBIMW MOXHO
OCYLLECTBNATb MO OAHOMY 1 TOMY X€e ajiroOpuTMy, 4YTO AaeT BO3SMOXHOCTbL CO34aBaTb
TUNOBbIE NPOrpamMMbl A5 PELUEeHUd 3aJady Npu pasfinyHbiX BapuaHTax 3agaHus
3HAYEHNN NCXOOHBIX AAHHbIX. OTO CBOMCTBO aNrOpnTMa Ha3blBAETCS MAaCCOBOCTLIO.

MpeponpeneneHHbln aNropuTMOM BbIYUCIINTEJIbHBLIA NPOLECC MOXHO
pacyieHnTb Ha OTAENbHbIE 3Tarbl, S/IEMEHTAaPHbIE Onepaumun. 3TO0 CBOMCTBO anropmutMma
Ha3bIBAETCS AUCKPETHOCTDIO.

AnroputMmsaums — TeEXHMKA COCTaBJIEHUA alrOPpMTMOB U NporpamMm Angd
pelieHns 3agad Ha OBM.

2.2. U3006pa3uTenbHble cpencTBa AJS ONMUCaAHUSA aJirOPUTMOB

K n3obpasutenbHbIM CpeaCcTBaM ONMcaHns anropuTMOB OTHOCSTCS CrieayloLimne
OCHOBHbIE CNOCOObI X NPEACTaBNEHUS:
a) C/IOBECHbIN (3anmMcu Ha eCTECTBEHHOM A3bIKE);
0) CTPYKTYPHO—CTUM30BaHHbIN (3anMcuy Ha 93blke NceBaokoaa);
B) NPOrpaMMHbIA (TEKCTbI Ha 3blkax NPOrpaMmMmnMpPoOBaHng);
r) rpacduyeckuin (Cxemol rpapuHeckmx CUMBOJIOB).

CnoeecHbIi cnoco6 3anvcu anropuTMoB NpeacTaBnseT coboli onvcaHue
nocnenoBaTesibHbIX 3TanoB 06paboTKM AaHHbIX M 330a€TCs B NPOU3BOJIbHOM
M3JIOXEHUN HA ecTecTBEHHOM s3blke. Cnocob6 OCHOBAH Ha WCMONb30BAHUU
0BLLENPUHATLIX CPEACTB OOLLEHUS MeXay NoAbMU U, C TOYKU 3PEHMS HamMcaHus,
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TPYAHOCTEN ANs aBTOPOB airOPUTMOB He npenctaensget. OgHako ang “ucnonHurenen”
Takne onncaHus anropMTMOoB HacTo HenpuemnemMbl. OHM CTPOro He GopManmM3yemsl,
CTpagalT MHOIMOCNIOBHOCTbLIO 3anucemn, A0MnyckaloT HEOOQHO3HAYHOCTb TONKOBaHUS
oTAesbHbIX NpeanucaHunii. MoaTomy Takoil cnoco® onucaHus anropuTtMoB HE UMEET
LUMPOKOro PacrpoCTPaHEHNS.

Mpumep. 3anvcate anropuUTM HaxXoXaAeHNs1 HanbosbLLero 06LLero AeINTess ABYX
HaTypasibHbIX Y1Ces1 (m 1 n) Ha eCTECTBEHHOM S3bIKe.

Mpn Takom cnoBecHoM crnocobe copepXaHue anropuTtMma MoXeT ObiTb
cneayowmm:

1) ecnu yicna paBHbl, TO HEOOX0AMMO B3ATb NIOOOE N3 HUX B KAYECTBE OTBETA,
B NMPOTMBHOM CJly4ae — NPOAOIKUTb BbIMNOSIHEHME anropuTMa;

2) onpenennutb OONbLLEe U3 YMCEN;

3) 3aMeHUTb BonbLUee YMC0 PA3HOCTbIO 6OMbLLEro U MEeHbLLEro YMcen;

4) NOBTOPUTbL aNropuTMm C Ha4vana.

CTPYKTYPHO—CTUJIN30BaHHbIA CNOCO0 3anncy anropuTMOB OCHOBaH Ha
dopmanm3oBaHHOM NpeAcTaBleHNM NPeannMcaHnin, 3aaaBaemMblx NyTeEM UCMNOSIb30BaAHUS
OrpaHM4YeHHOro Habopa TUMOBbLIX CMHTAKCUYECKUX KOHCTPyKumii. Takne cpenctsa
OonncaHus anropuTMOB 4acTO Ha3biBalOTCA nmceBpokomamMu. PasHOBUOHOCTbIO
CTPYKTYPHO—CTUIN30BAHHOIO crocoba onncaHms anropuTMoB SIBNSIETCS U3BECTHbIN
LUKONTIbHMKAM anropnTMNYECKNA 93bIK B PycCckor HoTaumn (AAPH).

Mpumep. lMpuBenem onuvicaHHbIi Ha ASIPH anroputm pelueHvs 3aaaym ob
onpeaesneHn NPUHaaNexHocTv Todku D tpeyronbHuky ABC.

anr OnpeaenexHne NpYHaONEXHOCTY TOYKN TPEYrONibHUKY (OENCTB X,, Y,, X, Vg
Xor Yor Xps Yp LENIOE Z UT a);

apr Xy, Y Xgs Yoo Xer Yoo Xor Vo3
pesz,a;

Hay

nencte S1, S2, S3, S4

BbIYMCNNTbL 3HaYeHne S1, paBHoe nnowaan Tp—ka ABC;

BbIYMCNUTbL 3HaYeHne S2, paBHoe nnowagn Tp—ka ABD;

BbIYUCNUTL 3Ha4YeHne S3, paBHoe nnowaan Tp—ka ACD;

BbIYUCNUTL 3Ha4YeHne S4, paBHoe nnowaan Tp—ka CDB;

ecam S1 = S2+S3+54

T0z:=1,
a := “To4Yka BHYTpU TPEYronbHUKa”",
umHaye z := 0,
a := “Toyka BHe TpeyroJibHmka”,
BCE
Hane4vaTaTb 3Ha4YeHMe a:
KOH

MporpamMmHbIii cNOCco6 3anvcuy anropuTMoB — 3TO airOPUTM, 3arNCaHHbIN Ha
A3blKe NPOrpaMmMmpPoBaHns, NO3BOJISIOLLLEM HA OCHOBE CTPOro onpeaeneHHbIX npasui
dopmMmpoBaThb NOCNEAO0BaTENIbHOCTL NPEeAnMCaHni, 0GHO3HAYHO OTPAXaAIOLLMX CMbICST
M coaepXaHue YacTen anropntma ¢ Lenbio X NOCneayoLwero ucnofHeHns Ha SBM.

Mpumep. lNMporpamma Ha A3bike bencnk nepesoaa TemnepaTypbl U3 rpagycos
Llenbcus B rpagycel dapeHreiiTa.
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PRINT “IepeBopg Temnepatypsl 13 rpag,. Lenscus B rpan,. daperreiita”
6 PRINT “YkaxuTe Temnepatypy B rpaa. Llenscua”

INPUT C

IF C =9999 THEN 7
F=C*1.8 +32
PRINTC, F

GOTO 6

7END

[na rpadpmnyeckoro n3odpaxxeHns anropuTMoB UCMNOJb3YIOTCA rpaguyeckme
cumBosbl. Hanbonee pacnpocTpaHeHHbIMU SBASIOTCS GN0YHbIE CUMBOJbI (6110KK),
coeaMHaemMble nuHMAMU nepepad ynpasneHuns. CywecTByeT rocyaapCTBEHHbIN
CTaHOapT Ha BbINOMHEHWE rpadunyeckor 3anucu anroputma. paduyeckas 3anucb
anroputmMa siBngetcs Hanbonee HarnsggHol. MNMepeyeHb YCNOBHbIX rpaduyeckux
CMMBOJIOB, UX HaMMeHOBaHus, dopma, pasmepbl U oTobpaxaemble GYHKLUN
ycraHasnusatoTcs FOCT 19.003-80. OcHoBHbIE rpadmnyeckre CUMBOJIbI, UCMONb3yEMbIE

0119 ONncaHnsa anropmMTMoB, NpmBeneHsl B [1, 2].

CxeMbl MOryT ObITb NPeACTABEHbI TAKXKE B BUOE CTPYKTOrPaMm UK rno MMeHU

X aBTOpPOB, agnarpammamun Haccu — LLHengepmana [7].

1 Cxema

C Havano )
BbiBOL,
3arosioBka

BoiBOO, “Ykaxu-
Te Temneparyp

F=C x1,8+32

CrpykTorpamma

[NevaTb 3aronoeka

MoBTOPATL 6€3 KoHLAa

BobiBOA,
[MeyaTb 3anpoca Ha BBOA,

Beon C
C =9999
Het [a
F=Cx1,8+32 Cron
BeiBog C, F
KoHeu,

7
<

8 N A
C OcTtaHoB )

Puc. 3. Cxema 1 cTpyKTOrpamma nepesoja Temneparypbl
13 wkanbl Llenscus B wkany dapeHrerita
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Ha puc. 3 npuBegeHa cxema anroputMa nepeBofa TemMnepaTtypbl U3 LLKanbl
Llenbcus B wkany dapeHreiita. MNepeBop, ocyLlecTnseTcs no dopmyne:
Temnepatypa no Mapenreiity = (Temnepatypa no Llenbcuio) x180/100 +32.

2.3. CxemMbl anroputmMmoB

Vicnonb3oBaHue cxemM NO3BOJISET NPEeACTaBUTb alifOPUTM B HarnggHom opme,
NO3TOMY OHW Hanbonee YacTo NCMOSb3YIOTCS.

BblumMcnutenbHbii 6510k npenctaBnseT coboii NpsSMOYrofibHMK, B KOTOPOM
3anuncbiBaloTCs pacyeTHble dopmynbl. MNpuyem popmyna AomkHa ObITb 3anMcaHa TakMm
06pa3om, 4TO BblYMCISEMas NMEpPEMEHHas 3anuCbiBAETCH CreBa, fanee uaet 3Hak
paBeHCTBa (B OAHHOM cCilyyae 3TOT 3HaK HasblBAeTCHd NpucBamBaHuWeM), Janee —
pacyeTHas popmyna.

I

V = BblpaxeHue
I

[Mposepka ycnosus n3obpaxaeTcs poM6oM, BHYTPW KOTOPOro 3anmcbiBaeTca 3TO
ycnosue. B pesynbtate npoBepKku BblOMpaeTcs oovH m3 OBYX BO3MOXHbIX MyTen
BblYHNCNINTENBHOIO npouecca.

OA HET

<—< Ycnosue?

Ecnu ycnoBsue BbINOMHAETCS, TO €CTb MMeEeT 3HadeHne A, To cneaylowmm
BbINONHSAEeTCd a1an no crpenke JA. Ecnn ycnoBme He BbIMOIHAETCS, TO OCYLLECTBNASETCS
nepexop no crpenke HET.

Hayano n koHeL, BbIMUCIUTENIbHOMO NPOoLLecca N300paxaloTcs OBaJIOM, B KOTOPOM
3anucbiBatoTcs cnoea “Havano” unn “OctaHoB”.

( )

Mpwn peweHnn 3apgay Ha OBM ncxoaHble faHHblE 3a4a0TCs NPY BBOAE B MaLLVHY.
BBoa faHHbIX MOXET OCYLLECTBNATLCS pa3HbiMM criocobamu, Hanpumep, ¢ KnaBmaTypbl,
C Nep@OsIeHTbI, C ANCKA U T. 4. 3agaHne YNCEHHbIX 3HAYEHUI NCXOOHbIX AaHHbIX Mbl
OynoeM HasblBaTb BBOOOM, a puKkcauuvio pesdyfbTaToB pacyeTa — BbiBOOOM. BBop,
MCXOOHbIX AAaHHbIX 1 BbIBOA, PE3Y/IbTaTOB M306pakatoTcs napannenorpammom. BHyTpu
Hero nuwetcsa cnoso “Beoa” mnm “BbiBOA” M NepedyncnaoTca nepemMeHHble,
noanexawie BBOAY VAW BbIBOAY.

/
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MapannenorpammomM 0603Ha4YaeTCs BBOL, — BbIBOJ, HE NMPUBA3AHHBIN K KAKOMY—
nnbo KOHKpPeTHOMY ycTpolicTBy. Ecnu BBOAO UAM BbIBOA OCYLLECTBISETCS C
MCMOJIb30BaHNEM KOHKPETHbIX YCTPOWCTB, TO 610KM BBOAA — BbIBOAA U306paxatloTcs
C NOMOLLbIO creumanbHbeix duryp [2].

KoMMeHTapuin 1ICnonb3yeTcs B TEX CNyyasx, KOraa NosiCHEHNE He NOMELLLAETCA
BHYTpM 610Ka.

KommeHTapui

Mo cTaHpoapTy BeicoTa 6/10Ka paBHa a, LWMpWHa 2a, roe pa3Mep a BbibupaeTcs 13
psga 10, 15, 20 mm. Bnokun “Havano” n “koHel” nmetoT BeicoTy 0.5a.

JInHuy notoka NpPoOBOAAT NapaifiefibHO BHELWHUM KpasgM paMKu nucTa.
HanpaeneHve NMHNiM NOTOoKa CBEPXY BHW3 U ClieBa HAMpPaBo NPUHUMAIOT 38 OCHOBHOE;
€CNW JIMHUN NMOTOKa OCHOBHOIO HanpaB/eHUs He MMEIOT N3NTIOMOB, TO UX HanpaBsfieHne
CTpesikaMmm MOXHO He 0603Ha4aTb. B ocTanbHbIX Clyyasx HanpaBfieHne NHNA NoToka
o0603Ha4aTb cTpesikon obsi3aTenbHo. 3anncy BHYTPU CUMBOJSIA MW PSOOM C HUM
JOMKHbI BbINONHATLCA MAaLUMHOMMUCBLIO UKW YEPTEXHbLIM LIPUDHTOM N OOMKHbI ObITh
KpaTtkumun. B neBom BepxHeM yriy B paspbiBe NNMHUIA CTaBUTCSA HoMep Oroka.

B HacTosLLEee BpeMs OCHOBHasA TEHAEHLUMSA B UCMONb30BaHUM CXEM aNroOpuUTMOB
COCTOUT He CTOJIbKO B yKa3aHWW MOCnenoBaTeslbHOCTU onepauunii, CKONbKo B
rpynnMpoBaHMm 604HbIX CUMBOJIOB B BuAe 6a30BbiX YNPaBNsOLWMX KOHCTPYKUmin, K
HUM OTHOCSHITCH C/iIe0BaHNe, BETBEHUE U noBTopeHne. OCHOBHbIe CTPYKTYpbI
anropuTMOB — 3TO OrpaHMYeHHbIi Habop 6N0KOB U CTaHOAPTHbLIX CNOCOHOB MX
COENHEHUSA ON9 BbINOJIHEHUSA TUMUYHLIX NOCNEeNOoBaTENbHOCTEN AeNcTBMiA. Takue
CTPYKTYPbl PEKOMEHAYIOTCS MPU UCMONb30BaHUM Tak Ha3blBAEMOr0 CTPYKTYPHOro
noaxona K paspaboTke anropuTMOoB 1 nporpamm. CTPYKTYPHbI NOAXo4 npeanonaraeTt
MCMOJIb30BaHNE TONIbKO HECKOJbKMX OCHOBHbIX CTPYKTYP, KOMOMHaUMSA KOTOPbIX OaeT
BCE MHOroob6pasne anropMTMoB U MPOrpamMm.

2.3.1. AnropuTMbl IMHEAHOW CTPYKTYPbI

AnroputMm NMHENHON CTPYKTYpPbI (CrieaoBaHue) — anropntMm, B KOTOPOM BCE
DEeNCcTBUS BbINONHAKOTCSA NOcnenoBaTenbHO APYr 3a ApyromM. Takon nopsaok
BbIMOJIHEHNS OENCTBMIA HAa3bIBAETCSH €CTECTBEHHbIM.

PaccMOTprM HECKOJIbKO MPUMEPOB.

3apaua 1. Onpenenutb NnoLanb TPeyrosbHrka no gopmyne FepoHa

S=./p(p-a)(p-b)(p-c),
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roe a, b, ¢ — ovHbI CTOPOH;
p =(a+ b+ c)/2 — nonynepumMeTp TPEYrosbHUKA.
[Ons Toro 4to6bl paccunTatb S, HEOOXOANMO UMETH YMCIIEHHBIE 3HAYEHUS P, 3,
b, c. Mbl MOXeM paccunTatb p No Gpopmyne, a BOT 3HaAYeHus a, b, ¢ OOMKHbI ObITb
3ajaHbl 3apaHee, MHa4vye 3a4a4y peLnTb HEBO3MOXHO.
3arnviLLem C/10BECHbIN aropuTM.
1. 3apaTb YMCNEHHbIE 3HaYeHUs a, b, c.
2. Beiuncnutb p no dopmyne:
p=(a+b+c)2.
3. Bbiumcnutb S no dopmyne:

S=1p(p-a)(p-b)(p-c),

4. 3adukcmnposaTb peaynbTar.

Cxema npepgcTaBnsieT coboi nocnenoBaTeNlbHOCTb OJIOKOB, COEOMHEHHbIX
JIMHMAMM NOTOKOB. HanpaeneHne NoToka 3aaaeTcs CTPENKOM, HO CTpesika He CTaBUTCS,
€Cnn HanpaeJfieHMe NoToka CBEPXY BHU3 U CrieBa HanpaBo. B neBomM BepxHeM yrny B
paspbiBe IMHNIA CTaBUTCS HOMep Bnoka.

BHyTpu 6noka BBOAA 3aNUCbLIBAETCHA CJIOBO
Ha4vano

“BBoAa” 1 nepedyncnaioTcs UCXOOHbIe AaHHble (MMeHa
NepeMeHHbIX), KOTopble 3aJatoTcs M3BHe. BHyTpu
6noka BblBOAA 3anucbiBaeTcsa cnoBo “BbiBoa” u
NepevYncnaioTcs NepemMeHHble, KOTopble SBNASIOTCS
pesynbLTaToM pacyeTa.

S=p(p-a)(p-b)(p-c)

4
OCTaHOB

Puc. 4. Cxema anropntma
JINHENHOW CTPYKTYPbI

2.3.2. AnroputmMbl pasBeTBASAIOLEACA CTPYKTYpPbI

Ha npakTuke pegko yoaetcs NpeacTaBUTb CXEMY alirOpUTMa PeLLEeHNs 3aa4u B
BMUOE JNIMHEMHOWN CTPYKTYpbl. HYacTo B 3aBMCUMOCTU OT KakMx—nmbo 3HaYeHWUi
NMPOMEXYTOYHbIX Pe3dysibTaTOB HEOOXOAMMO OpraHM30BaTb BblYUC/EHME MO0 No
ogHuM, nnbo no gpyrum dopmynam. BeTtBneHue — Takas cxema, B KOTOPOU
npeaycMoTpeHO pa3BeTBEHNE yKa3aHHOW MOCnefoBaTeNlbHOCTU OeACTBUIM Ha ABa
HanpaBneHus B 3aBMCUMOCTU OT UTOra NpOBEepKKM 3a4aHHOI0 yCioBus. B cxemax Takom
CTPYKTYpPbl NICNOML3YeTCs flormyeckunii 61ok (puc. 5).
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3apava 2.
Paccuntatb Y.

y L OX.X<0,
_§(2,X20.

Paspabotka anroputma. B aToi 3apade OonxkHO ObiTb 3amaHo X. Odanee
aHannaupyetca X. Ecnu X<0, TO BblMMCNEHUS NPOM3BOOATCA NO nepsor dopmyne,
€CNK 3TO YCNOBME HE BbIMOHAETCS, TO BbINOHAETCS BTOpoe ycnosue X 3 0, Tak kak
ycnosus X<0 u X 3 0 B3anmounckioyaroLme, n'Y BblHUCASETCS NO BTOPON hopmyne.

CnoBecCHbIVi anropuTM peLleHnst 3Tol 3apayn O6yaeT BbIrnaaeTb crnenylolmnm
obpaszom.

1. 3apatb yicneHHoe 3HadyeHne ong X.

2. Npoeeputb ycnosue X<0:

€CJ/11 YCNOBUE BbIMOJIHAETCA NepenTn K n. 5;
€CNn YCNOBME He BbIMOJIHAETCS NepenTn K n. 3.

3. Bbiumcnutb Y no ¢popmyne Y = X2.

4. MNepenTn K NyHKTY 6.

5. Bbumcnnte Y no ¢dopmyne Y = -X.

6. 3adumkcmpoBaTb BbIYMCIEHHOE Y.

Cxema JaHHOro anroputmMa npeacraBneHa Ha puc. 5.

|

OCTaHOB

Puc. 5. Cxema anropntma pa3BeTnsioLenca CTPYKTypbl
PekomeHayeTca nog cfoBOM “HeET” 3anucbiBaTb YCNOBUE, NMPOTUBOMOSIOXHOE
NPOBEPSEMOMY.
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2.3.3. AnroputMbl LUK/IMMECKOW CTPYKTYpPbI

ANroputmbl, OTAENIbHbIE OENCTBUA B KOTOPbLIX MHOIOKPAaTHO MOBTOPSIOTCS,
Ha3bIBAIOTCS anropuTMaMm LIMKJIMYECKOM CTPYKTYPbl (noBTOpeHue). COBOKYMNHOCTb
LEeNCTBMA anropntMma, CBA3aHHYI0 C NOBTOPEHMEM, Ha3biBaIOT LUKIIOM.

MpuBenem NpMMep CXeMbl anropuTMa LUMKIMYECKOM CTPYKTYPbI.

3apaua 3. BbuMCIUTL MHOXECTBO 3Ha4eHun ¢yHkumm Y = X2 + b ang scex
3HayeHun X ot —10 go 10 c warom 2, npu b = 5.

Paspaborka asroputma. 3HadeHuns Y
Heob6xoanmMo BblUMCAUTL 11 pas, To ecTb
HeobxoammMo 11 pas BbINOHWUTL aIFOPUTM
JTIMHENHON CTPYKTYpPBbI (puc. 6).

Hayano

Puc. 6

3agaHure X MOXHO aBTOMaTU31POBaTh, OPraHn30oBaB LK. [1ns aToro Heo6xoaumo
3apatb HayanbHOe 3HadveHue X, T. e. X = —10. Janee paccumtatb Y no dopmyne,
BbIBECTU YUCNIEHHOE 3Ha4YeHne Y, U3MEHNTb X U BEPHYTLCYH K pacyeTty Y.

Torpa cxema OGy[eT BbIrNSAeTh cneayowmm o6pasom (puc. 7).

1 — MoaroToBka umkna.
2 X =-10
£ —
3 Y=X2+5
— Teno uwkna.
;
5 X=X+2 — M3meHeHne napameTpa uukna.
I

Puc.7.

Ha puc. 7 npeacraeneHa cxema anropntMma LMKIN4eCckom CTpyKTypbl. bnokn 3, 4,
obpa3syloLLme Teno umkna, NoBTopsaTCS MHOrokpaTHo. Ckonbko pa3? BeckoHeuHoe
konunyecTro. lMpu kaxaom pacyeTe K npegplayliemMy 3HadeHuio X npubasnsiertcs 2,
nanee cnenyeT BO3BpaAT K pacyeTy Y, BbIBOA Y 1 onsTh X U3MeHAeTCs Ha 2. 10 ycrnosuio
3agayn pacyeToM Y npu X = 10 HyXHO orpaHninTbes. CnemoBaTenbHO, HE0OX0AMMO
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BKJIIOYNTb YCNOBME OKOH4YaHua pacyeTtoB. o Tex nop, noka X £ 10, pacueTsl
NpPon3BOaUTb; Kak TONbko X ctaHeT 6onblie 10 — BblMMCNEHNS 3aKOHUUTL. B cxemy

BKJIIOYMM NOrM4ecknin 6nok (puc. 7).

i
i)

B 6noke 2 ocyuwecTtBnsetca 3ajaHue
HayanbHOro 3HavyeHus ana X. B 6noke 3
paccuyuTbiBalOTCa 3HaveHusa Y. B 6noke 5
dukcnpyeTcs Tekyllee 3HadeHne X ¢ 3aaaHHbIM
warom. B 6noke 6 aHanuanpyeTtcs BennymHa X.
Ecnn X euwe He npesBbICUN CBOErO0 KOHEYHOro
3Ha4YeHus, TO He0BX0ANMMO BEPHYTLCS K 610Ky 3
1 NOBTOPUTL BbluMcieHus. Ecnn X ctan 6onblue

3aKOHYUTb.

Puc. 8. Cxema anroputma
LMKIINYECKOI CTPYKTYPbI

Y106bI anropuTm cTan 6onee
yHUBepCasibHbIM, HayaNbHOe 3HadeHue X,
KOHeyHoe 3HadeHue X, u war nameHeHns DX
3apagnm B 6n1oke BBoaa (puc. 9).

BennumHa, ¢ USMEHEHNEM KOTOPOIA CBA3aHO
MHOIOKPaTHOE BbIMOJIHEHME LMKIIA, Ha3blBAeTCS
napameTpom uukna. B Hawem npmumepe a1o X.
Bnokun 4, 5 — Teno umkna. bnok 3 npeacrasnser
cobow noarotoBky uuykna. bnok 6 — usmeHeHue
napameTpa uumkna (NoarotoBka Oo4epenHoro
wara), a 6510k 7 — yc/ioBMe Npoao/IXEHNS uyKna.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet
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[MpencraBuM CxeMbl LMKIIOB B obLiem Buge.

Takas uukIn4Yyeckas CTPyKTypa
MoaroToBska HasbiBaeTcs uuknom “Ao” (puc. 10).
uMKna OC06EHHOCTL 3TOr0 LMKS1a COCTOUT B TOM,
T YTO OH BbINOJIHAETCA XoTa Obl 0OOVH pas,
5 L Tak KaK nepeasi NpoBepka yCnoBus BbIxoaa
Teno umnkna 13 UMKIIa NPONCXOAMT Mocse Toro, Kak Teno

| LMKIa BbINOJIHEHO.

3 M3meHeHne
napamMeTpa umkna

Puc. 10

CyuwiecTtsyeT ewle umkn “MNMoka” (puc. 11).

Llnkn “Noka” otnnyaetcsa oT
unkna “Ao” Tem, 4TO 34€echb
Mogroroska LMKna rnpoBepKa ycnoBusa NpoBOAUTCA A0
BbINOJIHEHUS Tena uukna. Ecnn npn
nepBOn NPOBEPKE YCII0BME BbIXOOA
M3 UMKNa BbIMNOMHAETCS, TO TENo
LMK HE BbINOSIHAETCS HU pasy.

! I

MN3meHeHne
napamMeTpa umkna

— T —

Teno umkna

Puc. 11.

Mcnonb3dyem uukn Tuna “foka” gng Hawero npumepa (puc. 12).
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3

Puc. 12.

[Ansa nzobpaxeHns anropuTtMoB LMKJIMHECKON CTPYKTYPbl UCMONb3YEeTCA Takxke
610k “moandukaumua”. B 6noke “Mmoandukauma” o6beaNHAOTCA HECKObKO 6/10KOB:
noAroToBKa LMKIa, MpoBepKa OKOHYaHWs, M3MEeHeH1e napamMeTpa uukia (MoaroToeka
oyepegHoro wara). B 6noke moandukaummn s3anucbiBaeTcs napameTp uuvkna, 3Hak
paBeHCTBa (NpucBamBaHME), HaYalbHOE 3Ha4YeHue napamMeTpa Lukia, KOHeYHoe
3Ha4YeHne NapamMmeTpa LMKa 1 Lwar UISMeHeHWsl napamMeTpa uykna. Jns Hawero npymMepa
cxXxema anropuMtma C MCnoJsib3oBaHnem 6510ka Moandukaummn BbiFSAUT CReayowmm
obpasom (puc. 13):

Bnok 3 MOXHO npoynTaTh Takum 06pasom:
BbIMOMHUTL A1a BCex X OT X, A0 X, C warom
DX. Teno umkna BblOeNeHO NUHUEN NnoToka,
3aMKHYTOI Ha 610K MoauduKaumn.

LT

&

Pnc 13.
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2.3.4. AnroputMbl CO CTPYKTYPOWM BNIOXXEHHbIX LIUKJIOB

BHyTpuY ooHOro uUMkna MOryT HaxoauTbCA OAMH UIIN HECKOJIbKO APYIrnX LUKIIOB.
B aTtom cnydae oxBaTbiBalOWMNA LMK HA3blBAETCA BHELUHWUM, a BJIOXEHHbIE B HEro
LUMK/bl - BHYTPEHHUMU. [MpaBuna opraHmMsaunmn Kak BHELLUHEro, Tak U BHYTPEHHUX
LLMKJI0B aHaNornyHbl Npaswuiam opraHmaaumm NpocToro uukna. NMapameTpbl BHELWHEro
M BHYTPEHHErO LMKINOB N3MEHSAIOTCH HE OLHOBPEMEHHO, T.€. NPV OLHOM 3HA4YeHUN
napameTpa BHELLUHEro umkia napameTp BHYTPEHHEro rnocsenosateslbHO NpuHUMaeT
BCE BO3MOXHble 3HauYeHus. Mpu opraHn3aumm BOXEHHbIX LMKIOB HEOOXOAUMO
cneouTb 3a TeM, YToObl 061aCTb AENCTBMS BHYTPEHHENO LIMKI1a HE Bbixoamna 3a 0bnacTb
LEeNCTBUS BHELUHEro umkna.

3apauya 4. CocTaBUTb CXEMY anroputMa Ang BblYMCNEHNS U NeYaT 3HAYEHUS
BbIpaXeHUS

Z = sinX — cosY

0N BCex 3Ha4YeHum X oT XHay ao XKOH ¢ warom h1 v gna Bcex 3HadyeHmn Y ot YH no
Y, ¢ warom h2.

Takune BblYUCIIEHUS 3HAYEHWI 3a4aHHOM DYHKUMN HA3bIBAKOTCS TabyNnMpPOBaHNEM.

BbinonHas TtabynvpoBaHue, Heo6xoOQMMO MocnefoBaTesnibHO nepebpaTtb Bce
3HauyeHus X B ykazaHHOM AuanasoHe 1 ania kaxaoro X nepebpartb Bce 3HayeHus Y B
ananasoHe naMeHeHus Y.

Cxema anroputma

Bnok moandukaunm 4 (puc. 14) opraHmsyet
BHELWHUN umkn No X. X MEHAET 3HAYEHMUS
oT XH no XK c warom h1. Tenom BHELUHErO
uvkna aBnaTca 6510km 5, 6, 7. MNpu Kaxxaom
3HadeHun X Y npoberaeTt Bce 3HaA4YeHMUs
or Y, po Y ¢ warom h2. Bnok
Moamndukaumm 5 opraHM3yeT BHYTPEHHNN
uvkn no Y. Tenom yukna no Y sBAg0TCA
6nokn 6 n 7.

Z=sinX—cosY

7 [BriBOA
XY, Z
8

Puc. 14
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2.3.5. NMogyYnHeHHbIe anropuTMbl

Mpn 3annucm anroputMOB MOrYT MUCMNONbL30BATLCA aIrOPUTMbI, COCTaB/IEHHbIE
paHblie. ANropuTMbl, LEIMKOM MCNOIb3yEMblE B COCTaBe OPYrux ajiropuTtMoB,
Ha3bIBAIOTCSH NOAYMHEHHBIMM anropuTMaMm UM NoganropuTMamMm. He NCKOYEHO,
4TO aIFOPUTM, COAEPXaLLrin B CBOEM ONMMCAHUM MOOYNHEHHbIE anNrOPUTMbl, CAM MOXET
BbICTYNaTb B pONu noganropmutma. B cxemax noganroputm |/|306pa>KaeT0ﬂ C/MBOJIOM

3apayda 5. CoctaBuTb aJITOPUTM BbIMUCIEHUS YMCA COYETAHNIA. YMCNO COYETAHWIA

n!
mi(n-m)!
BbliuncneHne dakropuana opopMuTb B BUAE NoganroputmMa.

B 6nokax “Havano” n “octaHoB” B MOAYVMHEHHOM aJITOPUTME 3annCbiBalOTCH CII0Ba
“Bxon” u “Bbixon” (puc. 15 B).

paccunTbiBaeTcs no popmyne: C =

A. Cxema anroputma B. Cxema noganroputma
BBOJ, N, M F=1

|
PacueTt n!
|

Pacuetr m!

PacyeTt (n—-m)!
|
n!

" m!(n-m)!
|

BbiBog, C

B paHHoI 3apaye HeoBX0AMMO TPUXKAbI BbIYMCUTL dakTopuan: n!, m! n (n — m)!.
Ons pacyeTta dakTopmana paspabotaH noganroputMm. BmecTo nonHoii 3anucu

Puc. 15
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nocnenoBaTesisHOCTU 6/10KOB NoAaNropuTMa, KoTopas AO/IKHA NOBTOPSATLCS TPUXKAbI
B OCHOBHOW CxeMe, BBeAeHbl 6510kM obpalleHus kK noganroputmy (puc. 15).

Vicnonb3oBaHue noganropuTMOB HaxXOOMUT LUMPOKOE MPUMEHEHME B MpakTuke
anropuTMM3aumn 1 ABNSETCA OOHUM M3 Hambonee 3HAYUTESNIbHbIX U MHTEPECHbIX
npUemMos.

OnHUM 13 nNpuemMoB pa3paboTku anropuTma pelleHus 6onee CnoXxHbIX 3anad
ABNSIETCA METOo/, NnoLlaroBon getanusauum, Koraa nepsoHadvasibHO NPoLyMblBAETCA
1 durkcupyeTcs o0LLasa CTPyKTypa anropmutma 6e3 aetanbHo NpopaboTkn oTAEeNbHbIX
€ro 4acTemn, HO NPU 3TOM TakKxXe UCMNOJIb3YIOTCH JINLLb OCHOBHbIE CTPYKTYPbI /ITOPUTMOB.
Bnoku, Tpebylowme ganbHenweln getanmsanmm, 0603Ha4aloTCs NyHKTUPHOM JINHNEI.
Janee npopabaTbiBaloTCH (AETANM3MPYIOTCH) OTAENbHbIE B10KM, HE AETATM3NPOBAHHLIE
Ha npeablayliemM ware. MNofHOCTbI0 3aKOHYMB AeTann3aumio Bcex B/10K0B, Noay4mum
pelwleHne Bcen 3agadqm B LESIOM.

3. NTPOrPAMMUPOBAHUE
3. 1. MpuHUMN NpPOrpamMMHOro ynpaeJieHus

OcHoBOW GYHKUMOHMPOBaHUSA 3BM gaBngeTca mpuHUMN NPOrpamMMHOro
ynpaeBneHus, CyTb KOTOPOro 3aksio4daeTca B crnepywouem. Nporpamma,
npeacTaensiowas cobo nocnenoBaTeslbHOCTb KOMaHZ, peanuaylolmnx anroputMm
peLueHns 3agayn, BBOAUTCS B namsaTb 9BM, nocne 4ero Ha4MHaeTcsl ee aBToMaTnyYecKoe
BbIMNOJ/IHEHME C NEPBOWN KOMaHAbl. [locne KaXxaowr BbINOMHEHHOW KOMaHAbl MalumnHa
aBTOMaTUYECKN NEPexXoamT K BbINMOJSIHEHMIO CNeayloLen KoMaHabl , U Tak 40 TexX nop,
rnoka He BCTPETUTCS KOMaHAa, KoTopasi 06bIYHO NPEANUCHIBAET 3aKOHYUTb BbIYMCIIEHUS.

CtpykTypa komMaHasl 9BM B npocTeiillem cnyyae Bkao4aeT B cebs ABe 4acTul :
OMepaunoHHy0 1 agpecHyto. OnepaunoHHas 4acTb CopepxuT ko onepaumn KOTI
(CNOXnTb, BbIYECTD, ...). ApecHasl 4yaCcTb COOEPXMUT agpeca ayeek namartu (A1, A2, ...),
B HUX XPaHATCH 3HA4YeHUa onepaHaoB, C KOTOPbIMU HaAO BbLINOJIHUTL 3a[aHHYIo
onepaumio. B 3aBUCMMOCTM OT 4McCna agpecoB, yka3aHHbIX B KOMaHAe, pasnvyatoT
O[HO-, ABYX-, TpexaapecHble KOMaHabl.

| kon| A |
| kon| a1t | A2 |
KoM | At A2 | M

OnepaumoHHas YacTb AppecHas YacTb

KomaHaa MoXeT xpaHuUTbCS B namaTn 9BM, kak o6bl4HOE CnoBo anvHon 2, 3, 4
6aiiT u. 7. o. AnvHa komaHabl B 6aiiTax 0ObIYHO 3aBUCUT OT ee CTPYKTYpPbl U Ymcna
pas3psiaoB, OTBEAEHHbIX NMOoA, afpecHylo U onepaumoHHY0 YacTu. BoceMb ABOUYHBIX
paspaa0B, OTBEAEHHbIX Mo, KO, onepaummn, No3BoJIA0T 3aKOANPOBaTh 256 pasnnyHbIX
KOMaH[, 4TO OObIYHO ABNAETCA AOCTATOYHbIM. JMHa aapecHO YacT KoMaHabl 3aBUCUT
OT YuMcna agpecoB U yncna paspsanos, OTBEAEHHbIX A9 OAHOro agpeca. Tak, 4ToObl
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VIMETb BO3MOXHOCTb yKadaTb B KOMaHAe afpec noboi S4enkn onepaTUBHOM NamMsaTn
emkocTblo 64 Kbant, Heobxoommo nop agpec oTBectTv 16 ABOMYHBIX pPa3psaoB
(2716 = 64 K0).

PaccmoTpum npumep cocTaBisieHUs npocTenwen nporpammel gns 9BM.

MycTb TpebyeTcs BbIMNCAUTL BblpaXeHue

Y = C*X"2 + B.

ANropuTt™ peLueHus 3a4a4:

1. BBecTu B oneparturBHyO0 NaMaTb 3HAYEHWS UCXOOHBIX NepemMeHHbIx C, X, B.

2. Bbluncnnte X*2. NMpucBOMTb NEpPeMEHHON Y 3HA4YeHne MOJIY4EHHOrOo
pesynbTara.

3. Bbiumcnutb Y*C. MpucBonTb nepemMeHHolr Y 3HavyeHne MnosyyeHHOoro
pesynbTara.

4. Boluncnutb Y + B. MpucBoUTb NepemMeHHor Y 3Ha4eHne pesynbrara.

5. Haneyartatb 3Ha4yeHune Y.

[ns cocTaBneHnss NporpaMmbl PeLLEHNsI PACCMOTPEHHO 3a4a4m He0OX0AMMO,
4yToObI cMcTeMa komaHg, IBM Bkrovana cnegywoue KOMaHabl: BBECTU, YMHOXWUT,
3arnoOMHUTb, CNIOXWUTb, Hane4yartaTb.

Bynem cumtath, 4TO KOMaHAbl UCMosib3yemoit IBM pByxaapecHbie 1 B 00LLEM
BU[E 3an1CbiBalOTCS Tak:

KA, A,

roe K - ko onepaunu; A1, A2 - 3HAYeHWs NepBOro 1 BTOPOro agpeca komaHapl (B
HEKOTOPbIX KomaHaax A, n A, MOryT ObiTb HE TO/IbKO apecamu OnepaHaos, HO U
onepaHgamm).

Mpumem, 4To KOOkl onepauuvi NPeACTaBNAoTCH ABYX3HAYHLIMU YCaMW U UMEIOT
cnefylolme 3Ha4eHns:

01 - BBECTU C KNaBMaTypbl, 04 - 3aNOMHUTb,
02 - cnoxuThb, 05 - HaneyaTaTb,
083 - YMHOXUTb, 06 - ocTaHOBUTD.

YTO4YHMM OCOBEHHOCTWN BbIMOJIHEHUS KaXA0M KOMaHAbl U MCMOJIb30BaHUS UX
agpecHOM YacTu.

BBECTW - BBOAATCA C knaBuatypbl N ymucen 1 3anoMmnHaloTCs B NOJie ONEPaTUBHOMN
namaTh, HaYNMHAIOLWEMCH C AYelnkn A,

CNOXUTb - cknagbiBalOTCS ABa onepaHaa, OAMH U3 KOTOPbIX XPaHUTCS B S4Eke
C agpecoMm A, BTOPOW - B Aa4eiKe C aapecom A,.

YMHOXMWTb - ymHOXatloTCs ABa onepaHaa, OAMH U3 KOTOPbIX XPaHUTCS B siHelike
onepaTMBHON NamMsATV C aapecom A, BTOPOI - B A4elike C aapecom A,.

3ANOMHNTDL - 3anuceiBaeTca 3HayeHme, xpaHsguieecs B cymmartope AJlY
(apndmeTrHecKo-0rMieckoro yCTponcTea), B a4eliky ¢ anpecomM A . Anpec A, B AaHHO
KOMaHe He NCMNONb3YETCH.

HATEYATATD - 13 nons onepatuBHON NamsaTu, HauMHatoLeroca ¢ agpeca A, Ha
neyaTtb BbIBOAATCS 3HAYEHUS XpaHUMbIX B namsaTtn N ymcen.

OCTAHOBUTDb - npekpalyaeTcs BbINOSIHEHME NpOorpaMmbl. 3HAYEHME aapecoB
A1, A2 He MCNOJIb3YIOTCS.

Bynem cuntath, 4TO B NepeyncneHHbIX koMaHaax agpeca A, n A, MOryT N3MeHATLCA
B npeagenax 00 - 99, a agpecyemas a4yeiika onepaTtMBHON NAMATU MOXET XPaHUTb
3Ha4YeHne OLHOW NepeMeHHON UM KoMaHay rnporpamMmbl.

CoctaBneHue nporpammbl. CHayana pacnpegenserca namatb. B

paccMmaTpmnBaeMoM npmMepe BblHNCNAeMOe BblpaXeHune COoAepXUT 4YeTbipe
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nepemMeHHbix C, B, X, Y, ong xpaHeHus 3Ha4eHn KOTOPbIX OTBOOUTCS YETbIPE A4ENKN
namatn ¢ Homepamun 01, 02, 03, 04 COOTBETCTBEHHO.
3anuvwem KoMaHabl MPOrpamMmmbl B COOTBETCTBUM C MPUBELAEHHbIM BbilLE

anropuTMOoMm:
1) 01 03 01

2) 030303

3) 04 04 00

4) 030104

5) 04 04 00

6) 02 02 04

7)04 0400

8) 0501 04

06 00 00

- KOMaHAa npeanucbiBaeT BBECTU ¢ knasmatypsbl (K =01) Tpu
3HayeHuna (A,=01) B nose onepatuBHOM namaTy,
HaunHaouwenca ¢ auerikn 01 (A, = 01). MNpennonaraeTcs, 4To
NnepemMeHHble B COOTBETCTBUU C MPUHATBIM pacnpeneneHnem
namaTtu BBoaatcs B nopsgke: C, B, X;

- KoMaHga npegnucbiBaeT yMHOXUTL (K = 03) uncno, xpaHsauieecs
B A4erike onepatuBHON namaTtu ¢ agpecom 03 (A =03), Ha
4YNCNO, XPaHSLLEEeCs B S4elke OonepaTMBHOM NaMsAT C aapecoM
03 (A, = 03). PeaynbTaT, paBHbIin 3Ha4eHMo X™2, coxpaHsaeTca B
AJ1Y B cymmarope;

- KOMaHpa npeanuceiBaeT 3anoMHuTb (K=04) B aueike
onepaTtuMeBHOM namatu ¢ agpecom 04 (A,=04) 3HaveHue
pesynbTarta npeabiaylien onepauumn. B pesynstate nepemeHHas
Y nonyyaeT Tekyllee 3Ha4yeHne, paBHoe X"2;

- KOMaHga npepgnucbiBaet ymMHOXunTb (K=03) gBa uyucna,
XpaHsLLMECS B quelikax onepatmBHon namaTu ¢ agpecamm 01 n 04
(A, =01, A, = 04). B pesynbrate Haxoautcs npomseenerHme Y*C
mnm (X*2)*C, Tak kak Y = X"2;

- KOMaHga npeanucbiBaeT 3anoMHuTb (K=04) B qa4yeike
onepaTtuMeBHOM namatu ¢ agpecom 04 (A,=04) 3HavyeHue
pesynbTarta npeabiaylien onepaumn. B pesynbtate B auyeliky 04,
XPaHSILLYIO TeKyllee 3Ha4YeHNe nepemMeHHoin Y, OyaeT 3anvcaHo
3HayeHue, paBHoe (X"2)*C;

- KOMaHga npeanucbiBaet cnoxutb (K=02) gBa uucna,
XPaHSLLMECH B S4erikax onepaTtnBHOM namaTtu ¢ agpecamum 02 n
04. B pesynbTtaTe BbIYMCASETCHA 3Ha4YeHne, paBHoe (X"2)*C+B;

- KOMaH[a npeanvceiBaeT 3anoMHnTb (K=04) B auerike 04 (A,=04)
3HayeHue pesynbTaTta npeabiayuwen onepaunn. B mntore B
Ayeilke onepaTMBHON nNamsaTu ¢ agpecomM 04 ByaeT XpaHUTbCS
MCKOMOE 3HayeHne nepemeHHon Y, paBHoe (X*2)*C+B;

- KOMaHga npeanucbiBaeT BbIBECTU Ha neyvatb (K=05) ogHo ymcno
(A, =01), xpaHsiLLeeca B a4eiike ONepaTMBHON NaMATV C aapecom
04. B pe3ynbTate Ha nevyaTb OyAeT BbIBEOEHO 3HayeHUe
nepemeHHon Y;

- KOMaHAa NpeanucbIBaeT NPEKPaTUTb BbINMOSHEHNE NPOrPaMMbl
(K=06).

CocTaBneHHas nporpaMma BkJlO4YaeT B cebs AeBATb KoMaHA. [lis xpaHeHus
rporpamMmbl HEOOX0AMMO BbILIE/INTL MECTO B OrEPaTVBHOM MamsiTi.

Ha npakTuke 4acTO BCTpeYaloTCsa Ciydyau, Korga BblH4UCIUTESIbHBIA NPOLECC
pPasBeTBNSAETCA U AaNIbHENLLNA XOL, BbIMUCIEHNN 3aBUCUT OT PE3y/ibTaToB MPOBEPKU
cobnoaeHns kaknx-nmbo ycnosuii. Noatomy B coctae IBM BkoyaloT crneypanbHble
KOMaHAObl, KOTOpble OOLIYHO OTHOCHAT K rpynne KOMaHA YynpaeBfieHus
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BbIYMCJIUTEJIbHBIM NPOLLECCOM . DTV KOMaHAbl MO3BONSAIOT HAPYLLUNTL ECTECTBEHHbIN
NOpPSL4OK BbINOJIHEHUS NpPOrpamMmbl U yKasbiBaloT aApec KOMaHAbl, K KOTOpPOM
Heo6XxoaMMO NepeiiTy Npy cobnoaAeHUN ONpeaesieHHOro ycnosus. B kayecTee Takoro
YCNOBUSA Yallle BCEro UCMoJib3yeTCH CpaBHEHME pedybTaTa npeabiayLien onepaumm
C Hynem. Tak, Hanpumep, MOXET BbIMONHATLCA OBYyXagpecHas komMaHaa “vuau no
YCJI0BUIO”:

KA A,

30ecb, Kak u Bbilwe, K - kog onepauum (NycTb ons 3Ton onepaunn oH paeeH 07),
A, - appec KomMaHAbl NporpamMMmbl, K KOTOPOW crnefyet nepenTu, ecnu pesynbtart
npegplayLen onepauym mexblue 0; A2 - agpec KOMaHbl, K KOTOPOW cnepyeT NepenTu,
€C/in pes3ynbTaTt npeasbiayLlien onepaumm noaoXnTENbHbIN.

B cny4yae, ecnu pesynbtar npenblaylwen onepaumm paBeH HyJsio, COXPaHSaeTcs
€CTECTBEHHbIN NOPSAO0K BbIMOJIHEHNS NPOrpaMmel.

PaccmoTpeHHas komaHaa aBnsieTcd NpuMEPOM KOMaHAbl YC/I0BHOIMo riepexoaa.
Ana opraHnsaumm BbIHUCINTENBHBIX NPOLECCOB MCMNOMb3YIOTCS TakXe KOMaHAbl
6e3ycoBHOro nepexosaa. B pe3dynbTrate AeliCTBUS Takoi KOMaHAbl, BHE 3aBUCUMOCTH
OT Kakux-nmbo ycroBuii, NpepbiBaeTCsd €CTEeCTBEHHbI NMopsan0K BbIMOMHEHUSA
nporpamMmel U yripassieHne rnepenaeTcs /060 Apyroi KoMaHae.

KomaHpa 6e3ycnoBHOro nepexoia B NPUHSATON cucTemMe 0603HaYEHNIA MOXET
ObITb 3anucaHa 0Obl4HbIM 0OpPa3oM

KAA,,

roe K - kog onepauum 6e3ycnoBHoOro nepexoga (Hanpumep, 08);
A, - anpec koMaHabl, KOTOPOW NepeaaeTcs ynpasneHve.
Anpec A, B 3TO/1 KOMaHAE HE UCMOb3YEeTCs.

3.2. YI3bIKM NporpamMmMunpoBaHUdA

PaccMOTpeHHbI nNpuMep COCTaBfieHUs nporpammbl JaeT npeacrasfieHne
O rPOrpPaMmnpPOBaHNN B MaLLIMHHBIX KOAax, XapakTepHOM 4J19 Ha4aslbHOro aTarna passutms
BbIYUCNINTENBHOW TEXHUKW. B HacTosiLee BpemMs Nofo6HbIE MPOrpaMmMbl COCTaBASIOTCS
KpariHe penko 1 nuib s y3KoCneunann3mpoBaHHbIX ynpasnsowmx IBM.

C Hayana pas3BuUTUS BbIYUCUTENBHOM TEXHUKU CTana O4EBUAHON BO3MOXHOCTb
aBToMaTu3auMm npouecca nonyyeHus nporpamm. OCHOBHasa naes aBToMaTusaumuv
rnporpamMmMmnpoBaHmns COCTosiNIa B pa3paboTke crelmasbHbIX 93bIKOB, UCMOJIb30BaHNE
KOTOpbIX AN HanucaHus nporpamm 6bi1o 66l 6onee yaoOHbIM AN YyenoBeka, Yem
nporpaMMmMpoBaHVe B MaLUMHHBbIX Kogax. HO B OTAMYME OT €CTECTBEHHbLIX A3bIKOB
(pycckoro, aHrimmckoro u T.4.), OOMyCKaloLWwmx BO3MOXHOCTb HEOAHO3HAYHOro
TOJIKOBAHUSA COCTABJIEHHbIX HA HUX NPEOJIOXEHWNI, A3bIK MPOrPaMMNPOBAHUS OOKEH
OblTb CTPOrMM, MO3BOJNISIOLMM aBTOMATUYECKU OAHO3HA4YHO Npeobpal3oBaTb
HarMMCcaHHylo Ha HEM NMporpaMMy B NpPorpaMMy Ha 93blke MalluHbl, T.€. B MalUVHHbIE
KOApbl.

[MepBbiM WArom B 3TOM HarpasieHUN ABUJIOCb CO3[aHWE TakK Ha3blBaeMbIX
aBTOKOAOB. ABTOKOAbI SABNASATCHA MaLIUMHHO-OPUEHTUPOBAHHBLIMWU S3blKaMU
NPOrpaMMmMpPoOBaHNA. TO O3HAYAET, YTO NPOrPaMMBbl, HAMMCAHHbIE HA aBTOKOAE, MOIyT
BbIMOJIHATLCS TOJIbKO Ha Tex OBM, s KOTopbIX pa3paboTaH COOTBETCTRYIOLLMIA aBTOKOL,
CocTaB 1 CTpyKTypa KOMaH, aBTOKOAA MOIHOCTbIO COOTBETCTBYIOT COCTaBY U CTPYKType
KkomaHg 9BM. [Onga 3anucm KOAOB Onepauuii B aBTOKOAAX MCMNOJb3YIOTCH UX
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MHEeMOHMYeckne 0603HaveHus, oberyarLLme NnporpaMmMmcTy 3anoMrHaHNe KOMaHz,

Hanpumep, ong 1cnonb30BaBLUMXCA B NMpeabiayLlemM npuMepe KOMaHa MOXHO
BBECTU ClliefyoLime MHEMOHNYECKME 0B03HaYEHNS:

BBKJ1 - BBECTU C KNaBmartypsl,

CIl - cnoxwuTb,

YM - yMHOXUTb,

3P - 3anOMHUTb pe3ynbTar,

BbIlNY - BbIBECTU Ha nMeyaTs,

OCT - ocTaHOBUTb.

[Mpy nporpamMmMupoBaHnUM B aBTOKOAE YNPOLLAEeTCd Npouecc pacrpeneneHus
namaTtu. B agpecHom 4acTn KoMaHg, BMECTO KOHKPETHbIX 3Ha4YE€HMIN MOXHO 3anncbiBatb
HaVMEHOBaHMe NepeMeHHOoN pewlaemMon 3agadn. Huxe onsg cpaBHEHUSA NPUBEOEHDI
TEKCTbl NPOrpamMMmbl BblMUCNEHNS BbipaxeHus Y = C*X"2 + B B MalLMHHbIX KOOax
(cneBa) 1 Ha COOTBETCTBYIOLLLEM aBTOKOAE (Ccrnpaga):

0101 01 BBKIJ1 1,C

010102 BBKIJI 1,B

010103 BBKI1T 1,X

030303 VYMXX

040400 30N Y

030104 VYM CY
040400 31 Y
020204 Cn B)Y

040400 3N Y

050104 BbIlM4 Y

06 0000 OCT

B npmuBeneHHOM npumepe ana BBoaa nepemMerHbix C, B, X ncnonb3oBaHbl Tpu
OTAeNbHbIE KOMaHAbI.

PaccmMoTpeHHbI npuMep no3BonsdeT ybeauTbcs B TOM, YTO nMporpaMma,
HanmncaHHas Ha aBTokoAe, Oosee HarnsaHa, NErko YATaeTcsl U NOSIHOCTBIO COOTBETCTBYET
TEKCTOBOMY OMUCAHMIO airopUTMa peLleHns 3agaydu.

[MepeBon nporpaMmbl M3 aBTOKO4A B MallMHHbIE KOAbl OCYLLECTBAAETCSH
aBTOMaTUYECKN CreunanbHON NporpaMmMon-TPaHCASTOPOM, /19 KOTOPOW KOMaHAbI
nporpamMmbl Ha aBTOKOLE ABJISAIOTCA UCXOOHLIMW AAHHBbIMU, & NPOorpaMmMa B MaLlVHHbIX

lporpamma Ha @’— lNporpamma

AA3bIKe r1porpamMmMmnpoBaHus B MaLLIMHHbBIX Kogax

3BM

Kogax - pesynbtaTtom paboThl.

YnpoLLeHHO NPoLECC TPAHCIAUMM MOXET OblTb ONMcaH CnenyloLwmM anropuTMOM:

1. CocTaBUTb CNNCOK NEPEMEHHbIX, MCMOJIb3YEMbIX B 8APECHOI HYaCTu NPOrpamMMbl
Ha aBTOKoAe. B pesynbTtate nonyydum cnucok: C, B, X, Y.

2. MNocTaBuTb B COOTBETCTBME KAXAO0M NEPEMEHHOM M3 CMcka 3HAYEHMS apecoB
onepaTuBHOM NaMATU, Ha4YMHas C NepBoii CBOOOAHOMN a4eikn ( HaNpuMep, C A4Yeku
01).

Monyuum: C ® 01;B ® 02;X® 03;Y ® 04.
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3. Nepenucate KOMaHOpl NPOrpaMMbl HA aBTOKOAE, 3aMEHAA MHEMOHNYECKNE
HauMEHOBaHMA KOLOB Oornepaunm UxX YNCNOBbLIMWU SKBUBANIEHTaMu (4NA 3TOro
nporpaMma-TpaHcaaTop obpaluaeTcs K crneunanbHoi Tabnuue, ycTaHaBnMBaloLLEN
COOTBETCTBME MEXAY MHEMOHMYECKMMUN 0BO3HAYEHUSIMM KOLOB U UX HNCIIOBbLIMU
3KBMBaseHTamMu). BMeCcTo nepemMeHHbIX B afpecHOn 4acTu KOMaHp, 3anucbiBaloTcs
NMOCTaB/IEHHbIE UM B COOTBETCTBME (Luar 2 anroputma) 3Ha4YeHus agpecoB gyeek
onepaTtnBHOM NaMSATK.

B peaynbTaTe nepsas kKoMmaHga 3anuwieTcs B BUae

010101, ..;

wecraq — B BUAe

030104

nT.o.

MpMMEHUTENBHO K NPOLEeAYyPHO-OPUEHTUPOBAHHBLIM S3blkaM TPaHCAATOPbI
Ha3bIBaOT TaKXE KOMMAUJAATOPaMM, €CJ/IN MPOLECCHl TPAHCAALUU N BbINOJIHEHUS
nporpamMmmbl B 9BM pasneneHbl BO BDEMEHU, UV UHTEpNpeTaTtopamMu, eCnn 31U Aga
npowecca rpoxoasaT O4HOBPEMEHHO.

lMporpamma, nogaroLLascs Ha BXo4, TPaHCNSATOPa, Ha3blBaeTCA MCXOLHOM, a Pe3ynbTar
TPAHCALMWN - 0OBLEKTHOW MPOrpaMMOX.

[ns Toro 4to6bl NOHATH, HACKOJLKO YNPOCTUIICS NPOLECC NMPOrpaMMMpPOBaHMIS C
NoOsiBNIEHVEM aBTOKOAOB, HAA0 NPUHATbL BO BHUMAHWE, HYTO NPOrpamMmbl aXe NepBbixX
OBM Bk0YaNM 40 HECKOJIbKUX ThICAY KOMaHA, a coBpeMeHHble 9BM paboTatoT nog,
yrpasJieHMEeM MPOrpaMMHbIX KOMIMJIEKCOB, YNCNO KOMaHA, KOTOPbIX U3MepSeTcs
hecaTtkaMmm 1 COTHAMMU Tbicad. [oSTOMy BpPy4YHYIO pacrnpenensdts namate IBM,
OTbICKMBATb OLIMOKKU AN NporpamMmM Takoro pasmepa 4pes3BbliainHO TPYA0EMKO.

ABTOKOAbI COBPEMEHHbLIX OBM 06pa3yioT rpynny s3blkoB NPOrpaMmMuUpoBaHus,
M3BECTHBIX NOA, 00LLMM Ha3BaHeM accembiepsl. AccemOnepbl NO3BONSIOT COCTABNATL
3bdEeKTUBHbIE MPOrpaMmmsbl, peannadyolime BCe BO3MOXHOCTU, NPeayCMOTPEHHbIE
CUCTEMOI KOMaH[, 1 KOHCTpYKUMel 9BM. OgHako nporpamMmMrpoBaHme Ha accembriepax
0OCTaeTcs BeCbMa TPYAOEMKMM U K MCMOSb30BaHWIO acceMbiepoB npuberaoT NvLlb B
Tex cny4dasix, Korga Henb3s MCMNosib30BaTb APYrue 43blky nporpammmpoBaHus. K
HefocTaTkaM acceMOs1ePOB MOXHO OTHECTU UX MALLIMHHYIO OPUEHTUPOBAHHOCTb, BLICOKME
TpeboBaHus, NPeabIBASEMbIE K YPOBHIO MOAFOTOBKM MPOrpamMMMUCTOB, OT KOTOPbIX
TpebyeTcs xopollee 3HaHMEe KOHCTPYKTUBHBLIX OCOOEHHOCTEN ncrnonb3yembix OBM.
[MoaTOMy panbHenwee pas3BUTUE SA3bIKOBbIX CPEACTB W0 MO NyTU CO34aHUs
MAaLUMHHO-HE3aBMCUMbIX SI3bIKOB, MO3BOJIAIOLLMX BbINONHATL HANMUCAHHbIE HA HUX
nporpamMmbl Ha Nobbix ABM. Mpu pa3paboTke A3bIKOB MPOrpaMMMpPOBaHNSA CTaBUIaChb
Leslb B BO3MOXHO OosbluUel cTeneHn npnbnanants nx K NpoheccroHaribHOMY S3bIKY
nonb3oBateneir ABM pasnuyHbix ob6nacter Haykm U TEXHUKU, He ABNSAIOLLMXCS
cneuvanuctaMmy B obGnacty nporpaMMupoBaHns. 3a KOPOTKOe BPEMS MOSIBUIOCH
60/bLIOE YMCNO Tak Ha3blBAEMbIX MNPOLEAYPHO-OPUEHTUPOBAHHbIX SA3bIKOB
nporpaMMmMpoBaHuns, rNpeaHasHayYeHHbIX AN PELUEHUS NHXEHEPHbIX U Hay4yHOo-
TEXHMYECKMX 3a7ay, 3aaad4 06paboTknm 3KOHOMUYECKOoM MHdopmauun, 06paboTkm
CMMCKOB, MOAENMpoBaHusa u T.4. Cpean nepBbiX NPOueaypPHO-OPUEHTUPOBAHHBIX
A13bIKOB, MOJYYUBLLMX HAMOOJIbLLEE pPacnpPOCTpaHeHne, BolaenstoTcs GOPTPAH, AJITON,
KOBOIJ1.

A3bik nporpammupoBaHsgs @OPTPAH, paspaboTaHHbii B 1956 r. 40 HACTOALWEro
BPEMEHM LUMPOKO NCMNOL3YETCH AJ19 PELUEHNS HAYUYHbIX U UHXEHEHEePHO-TEXHNYECKUX
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3agay. 3a 310 BpemMsa Ha a3bike MOPTPAH HakonneHo o4yeHb 60/blLIOE 4YUCO
nporpamMm, OTHOCSILLMXCS K PasnnyHbiM 061acTsaM Haykum 1 TexHuku. COBOKYMHOCTb
Takux NporpamMm HasblBaloT 6ubGnuoTekoit nporpamm. A3bik POPTPAH oueHb npocT
B OCBOeHun. Peanunsaumm a3bika ang 3BM pasnmyHbiXx TUNOB OTAMYalOTCH
HE3HAYUTENbHO, YTO B GOJILLUMHCTBE Clly4aeB MO3BOSET NEPEHOCUTb NPOrpamMmbl,
HanucaHHble ana oaHon OBM, Ha 9BM gpyrux TMnoB nNpakTnieckn 6e3 Kakmx Obl TO
HM OblNo nepepenok. Bece atn kadectBa obecneunnn a3biky @OPTPAH BbiCOKyiO
nonynspHOCTb CPenu NPorpamMMmMcToB U caenanv ero Hambonee LWINPOKO
MCMNONb3YyEMbIM A3bIKOM MPOrPaMMmMPOBAHNS B MUPE.

MpakTnka pas3paboTky NporpamMm Ha PasfiMyHbIX A3blkax MNPOrpamMMMpPOBaHNS
rnokasana, 4To NPOM3BOANTENIBHOCTb TPyAA NPOrPaMMMUCTOB U3MEPSETCS YNCIOM CTPOK
nporpaMmbl, HarnMCaHHOM N OTNAXEHHOW NMPOrpaMMMCTOM B €OuHULY BPEMEHU (B
[eHb, B HeJeno,...). lNokasartenb 3TOT NPakTUYeCKn He 3aBUCUT OT UCMOJIb3YEMOro
A3blKa NPOrpaMMmnpoBaHus. NMoaToMy YyTBEPXKAAIOT, YTO NPOrpaMMMPOBaHNE Ha A3blKe
®OPTPAH npubnmnautensHo B 10 pa3 addekTrBHee, 4eM Ha Accembriepe, Tak Kak
Kaxaoe npensioxeHve (onepaTtop) nporpammel Ha s3bike POPTPAH akBMBaNeHTHO B
CpeOHeM [ecsTM KOMaHOaM Ha aBTokoge (accembrepe). MNosToMy Takme A3bikK Kak
®OPTPAH, AJTTOJ1, KOBOJ1 n apyrue B oTanyme oT accem0biepoB OTHOCAT K A3bIKaM
BbICOKOrO YPOBHSl, VIMES B BUAY, YTO YPOBEHb s3blka OMpPefesiaeTcqd CpPpeaHUM
OTHOWWEHMEM 4YKMcCa ONepaTtopoB B NPOrpamMme K YMCny KOMaHA nporpamMmmbl B
MaLUMHHBIX KOAax, rnosjiydaemMon nocne TpaHcnauum. Yem Bolle 3TO OTHOLLEHUE, TEM
BbllLE YPOBEHb A3blka, a CliefoBaTeNbHO, U 0B6ecne4ynBaemMblii UM YPOBEHb
aBToMartm3auum NPorpaMMmnpoBaHng.

A3bik AJITOJ1-60, paspaboTaHHbIi A1 PELUEeHNS CHOXHbIX BbIYUCINTENbHBIX
3apay, Obln OAHMM M3 MEPBbLIX A3bIKOB, YHUDULMPOBAHHBLIX HA MEXAyHapOLHOM
ypOBHe. 3TO MO3BOMUIO UCMOJIb30BaTb €r0 He TOJNIbKO KakK 3M@PEKTUBHLIN A3bIK
NpPOrpaMMuUpPOBaHNS, HO M Kak s3blK A8 nybnmkaumy anropuTtMoB.

B HacTodwee BpeMda UCMONL3YIOTCA U MHOrMe Apyrme A3blkuv, COoYeTalolme
OO0JIbLLYIO YHUBEPCANIbHOCThL C MPOCTOTON 0CBOEHMS 1 ncnonb3osaHus: NACKAJb, CH,
BEVICUK un apyrve. Ton4KOM K MOSBAEHMIO MHOTUX U3 3TUX A3bIKOB SBUNOCH MAacCOBOE
BHeZpPEHNE BO BCe COEPbI XNU3HN N OEATENBHOCTN YENOBEKA NEPCOHanbHbIXx IBM.

A3bik nporpammmpoBaHns CU nepBoHavanbHO paspaboTtaH B 70-x rogax. B
HacToswee Bpemsa B CU coyeTaioTcd 4OCTOMHCTBA COBPEMEHHbBIX BbICOKOYPOBHEBBIX
A3bIKOB 1M BO3MOXHOCTb OOCTyna K annapaTHbiIM CpeacTBaM MallvHbl Ha YPOBHE,
KOTOpbI 06bLIYHO accoumnpyeTcs ¢ a3bikom Accembrnepa. CU nmeet cuHtakcuc,
obecneyrBaoLNii Ype3BblHaHyO KPaTKOCTb MPOrpamMm, a KOMMNUASTOPbI, BCNeacTeme
0cobeHHoCTel a3blka, CNOCOOHbI FeHEPUPOBATL ObICTPLIE N 3P PEKTMBHBLIE MPOrPaMMbI
Ha MaLUMHHOM KoLe.

A3bik nporpammunpoBanms APL cospgaH B 1969 roay. K uncny ero OCHOBHbIX
NPENMYLLLECTB OTHOCATCHA 6oratbii HA6Op MOLLHBLIX OMEPATOPOB, MO3BOMSIOLLMNX
paboTaTbk C MHOrOMEPHbLIMM MacCUBaMM Kak C €OUHBLIM LEfbIM, a TaKxXe NPeAoCTaBNeEHNE
NnoJsib30BaTENII0 BO3MOXHOCTM ONPeAensiTb COOCTBEHHbIE ornepaTopbl. OCHOBHOE €ro
Ha3Ha4yeHue - obpaboTka MaCCUBOB.

FORTH - rubkuii n goctaTto4yHo NpoCcTon S3biK, pa3paboTaHHbii B 1971 roay.
BaxxHasi ero 0COOEHHOCTb - OTKPBLITOCTb (PacLUMPAEMOCTb). [porpaMMmMcT MOXeT
no6aBnsaTb HOBbIE ONMepaumn, TUMbl AaHHbIX 1 onepaTtopskl. MNocnegHee pgocTuraeTcs
nyTemM CBsA3bIBaHUS N10OOM CTPOKM MPOrpaMmbl C 3a4aHHbIM NPOrPaMMNCTOM CIIOBOM,
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KOTOPOE 3aTeEM MOXET UCMNONb30BaTbCA HapaBHE CO CTaHOAPTHbLIMWU OnepaTopamu.
OpHako paclumMpeHmne a3blka BeAEeT K CHUXEHWNIO 3 HEKTUBHOCTU.

OpHUM 13 Hanbonee NonynsiPHbIX S3bIKOB NMPOrPaMMUPOBaAHNS SBMSETCS A3bIK
MACKAJIb. MNepBas Bepcus 93blka NporpamMmmmpoBaHus MNackanb 6bina paspaboTaHa B
1968 roay. Mpowno MHOroO BPEMEHU C MOMEHTa nosBneHus ackansg Ha pbiHKe
NnporpamMMHbIX MPOAYKTOR, NPEXAE YEM OH NOJyYns BceobLLee NpU3HaHne BCIIEACTBUE
paspaboTkn a3bika nporpammunposarHns TYPBO MACKAJIb (TN) - ouanekTa s3bika,
CO30aHHOro amepukaHckol éupmoii Bopnang. 3ta dpupma obbeanHUNa o4YeHb
ObICTPbLIi KOMNUASTOP C PEAAKTOPOM TekcTa U gobaBuna k ctaHgapTHoMmy Mackanio
MOLLHOE pacLUMpeHnEe, HTO CNOCOBCTBOBAJIO yCrexy NepBo BEpPCUKN 3Toro sA3bika. C
Tex nop Typ6o Mackanb 3Ha4UMTENLHO paclunpuncs. MosBuance HoBble rpaduyeckmne
npouenypbl, BO3MOXHOCTb MCMNOJIb30OBAHUA MPU HArMMcaHMu nporpamMm a3blka
nporpaMMmMpoBaHnA HU3KOro YpoBHSA — Accembriepa, BO3BMOXHOCTb CO34aBaTb
06BEKTHO-OPMEHTUPOBAHHLIE MPOrpaMMbl M MHOroe apyroe. B nuHremcrtuyeckoim
KoHuenuuu Nackang nponaraHonpyeTcs CUCTEMHbLIN MOAXOA, BbipaXxaloLniics, B
YaCTHOCTU, B PACHJIEHEHUN KPYMHbIX NPOBGIEM Ha MEHBLLLME MO CIOXHOCTU 1 pa3Mepy
3afayu, nerye noppatolumecs pewieHuio. Habop onepatopos ctaHgapTHoro MNackans
OTHOCUTESIbHO Man u Nnerko msyy4aem. Ho aTo nopoxaaeTt npobnemy paclumvpeHust
a3blka B npuiioxeHusx. B Typ6o Mackane ata npobnema peluaeTcs 3a CYET NOCTaBOK
6onbWoOro Konuyectsa 6uUbNMOTEK pa3dHOOOpPa3HbLIX Npouenyp, rOTOBbIX K
yrnoTpebneHnio B NpUKNaaHbIX NporpaMmmax.

Hanbonee M3BECTHLIM U UCMOJIb3YEMbIM A3bIKOM SABJIAETCA A3bIK BEVCUK, ¢
OCBOEHMS KOTOPOro OGOJbLIMHCTBO HeNpodecCcMoHalbHbIX Nnonb3oBatenein IBM
Ha4yMHaeT CBOE 3HAKOMCTBO C MHMOPMATUKOM U BbIYUCIIUTESNIbHOM TEXHUKOM.

4. 93blK MTPOFrPAMMUPOBAHUYA BASIC
4.1. BASIC - HeMHOro ucropum

BEWCUK npeacTtasnseT co6oil NpocToil 93blk NPOrpaMMmnpoBaHuna,
paspaboTaHHbIli B 1964 rogy ons ncnonb3oBaHus HoBuykamu. PaboTta B cpene beiicuka
nepsBoHayanbHO BeJslaCb TOJILKO B PEXUME MHTEPaAKTUBHOW (AMANOroBomn)
vHTEpnpeTaunn. B HacToswee BpeMs UMEIOTCH M KOMMUAATOPbLI C 3TOro A3bika. B
3TOM 43blKe LUMPOKO UCMOJb3YIOTCH Pa3HOro poaa yMo4aHus, YTO CHUTAETCS MJIOXUM
TOHOM B GOJSIbLUMHCTBE COBPEMEHHbIX A3bIKOB. HecMoTps Ha 3710, beilcuk ouveHb
nonynsapeH, B ocobeHHocTM Ha NM3BM. CyliectByeT MHOXECTBO ero aManekToB. bencuk
ABNSETCS OOHUM M3 Hanbonee ANMHaMUYHBIX S3bIkoB. He 6e3 OCHOBaHWUIN 3TOT A3bIK
MHOr4a CpaBHMBAOT C MUTOHOM, 3arfaTbiBaloWyM 1 NepesapmBaloLLnM BCE HOBOE,
4YTO MOSBSETCH B APYrnX A3blkax nporpaMmMmpoBaHund. YpoBeHb belicnka Henb3s
onpenenuTtb 0AHO3Ha4yHO. COBPEMEHHbIE AManekTbl BeCbMa PasBuUTbl U Mano 4Yem
HanoMmMHatloT cBoero npepaka. No cnosam npeangeHta pupmbl Microsoft Bunna Nentca,
BASIC nepexuBeT BCe opyrme a3bikv NporpaMmmMmpoBaHms.

CerogHs BASIC - nocTosiHHO pa3BMBalOWMNCH A3bIK, CHABGXEHHbI BCEM
HeobxoaMMbIM Ons nNpodeccruoHanbHol pa3paboTku NporpamMmm: Noanepxka
MOJYJIbHOrO 1 CTPYKTYPHOIO NporpamMmMmpoBaHuns, addekTrBHas cpena paspaboTku,
co3[aHne UCMOJIHAEMbIX MOAYSEN, MOLLHbIE CpeacTea OTnaaku, AO0MNOSIHUTENbHbIE
616MOTEKN NMPOLEeaYP Pa3/INYHOrO Ha3HAYeHNS.
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Mpn aTtom BASIC coxpaHun CBOIO NPUBNEKATENIbHOCTb OIS HAYMHAKOLWMX U
HenpodeccnoHasbHbIX NPOrpPaMMUCTOB MPeXae BCero 3a cyet 6Gonee npocTon
TexHonorun paboTbl B CPeAE MHTEPNPETATopa 1 Hannyms 60bLLOMO YMCia ONepaTopoB
BbICOKOIO ypOBHSA (rpacduka, o6paboTka CTPOKOBbLIX MepeMeHHbIX, paboTa c
annapartypom un npoyee).

MepebiM NokoneHmnem a3bika BASIC moxHo cuntatb GW BASIC, koTOpbI BXOANUN
B coctaB MS - DOS no Bepcun 4.01 BknountensHo. CerogHa GW BASIC - 310 yxe
[ABHO MOpPasbHO yCTapeBLUad CUCTEMA A4S NMepPCOHANIbHbIX KOMMbIOTEPOB. B HeMm
OTCYTCTBYET COBPEMEHHAs Cpeaa pa3paboTku. PeaakTMpoBaHme TEKCTa OCYLLECTBSETCS
C NOMOLLIbI0 HYMepaLmn CTPOK, a paboTa TONbKO B CPee NHTEPNPETATOPA, YTO KpanHe
3aMeSIas10 BbINOSIHEHME roToBOM Nporpammbl. GW BASIC ncnons3osan Tosbko 64 K6
onepaTtnuBHOM NaMSATU.

CospaHme QuickBASIC (cokpalieHHoe o6o3HayeHne - QB) B cepeanHe 80-x
rof10B NPOM3BESIO HACTOSLLYIO peBosoLmMio B Mupe BASIC, pesynbTaTom KOTOpPOW 66110
TO, YTO BMEPBbLIE ITOT A3bIK 3aHANA AOCTATOYHO MPOYHbIE MO3ULMW CPEean CPEACTB
pa3paboTkn cepbesHbix NpuknagHbix cucteM. B QuickBASIC B moctaTo4yHO MOJIHOM
Mepe peann3oBaHbl NAen CTPYKTYPHOro U MOAYJIbHOMO MpOorpamMmMmpoBaHud,
BO3MOXHOCTW UCMONb30BaHUS npouenyp 1 eyHkuuii. CosgaH MexaHM3M NpUMeHeHNs
OBOVYHBIX 61BNNOTEK, a CreaoBaTelbHO, Y FOTOBbIX NMPOrPaMMHbIX MOAY/EN, B TOM
yucne, HanMcaHHbIX Ha OPYrnX A3blKax.

Cneuuduka TexHonorum nporpammupoBaHusa B cpene QB onpepensetcsa
HanM4YMeM B HEN ABYX TPAHCNSATOPOB - MHTEpNpeTaropa n komnunatopa. icnonbayercs
HOBbIN BUL, UHTEpPpeTaTopa - MHTepnpeTaTtop komnunupyowlero tuna (UKT), koTopbin
nPOn3BOANT NpefBapUTENbHbIE “KOMNUAALMIO M KOMMNOHOBKY” MporpaMmmbl B
crneumvanbHbI NCEBAOKOA, a 3aTEM YXE ee BbiNnofiHeHue. [pun 3aBepLueHnn oTnaaku
nporpamMmbl NOJIb30BaTE/Ib MOXET CO34aTb UCMOSHAeMbI EXE-mMoaynb ¢ NOMOLbO
HACTOALLEr0 KOMMNUAATOPA U KOMMOHOBLLUMKA NPOrpamMm.

HaunHasa ¢ Bepcunn MS-DOS 5.0, BmecTo yctapesero GW BASIC ¢pumpma Microsoft
ctana noctaensate cucteMmy QBASIC, koTopasi npeacTaBnseT cob0ii yCeuYeHHbI BapuaHT
QuickBASIC 6e3 koMnunatTopa M HEKOTOPbIX BO3MOXHOCTE MOAYNBLHOMO
nporpaMmmupoBaHus. QBASIC MoxeT ncnosib3oBatbCcs Ons 00y4eHUs U HanucaHus
He6OonbLLMX MPOrpamMMoK, HO He AJ1s cepbe3Hoi paboTsl. B Bepcun QBASIC nporpamma
MOXET COCTOSATb TOJIbKO U3 OAHOI0 MOAYNS, HENb3S 3arpyXaTb 1 UCMONb30BaTb paHee
CO34aHHblE MOAYNN.

C 1989 roma ¢upmoin Microsoft Begetca paspaboTka HOBOIM CUCTEMbI OIS
npodeccuoHanbHomn paspabdoTkm nporpamm - Microsoft Basic Professional Development
System. BASIC PDS no3sBossieT co3gaBatb 601ee MOLLHbIE MPOrPaMMHbIE KOMIMJIEKCHI.
B HeM pacLumpseTcsa Kpyr peLlaembix 3a4a4 3a cHeT UCNONb30BaHUA OOMOMHUTENbHbIX
BO3MOXHOCTEN NpoLLeccopa 1 onepaTrMBHoOM namatu. Mimeetca BCTPOEHHasa cuctema
ynpaeneHus 6onbwnmMm 6a3amMm OaHHbIX.

Cnepywowmm nokoneHmem a3bika aBngetcsa Visual Basic. VB gdenaetcs
peanusauunen noen cobbITUNHO-YNPaBASEMOro 1 BU3yasibHOrO NPOrpaMMUpPOBaHNS B
cpene Windows. CyTb BU3yanbHOIro NpOrpaMM1MpOBaHns OTPaXKEHa B peksiame - “Tenepb
Bbl MOXeTe co3aaTb NporpaMmmy, He HanmMcas HX CTPOKU KoAa” (MCNONb3yS TEPMUHBI -
“HapucoBatb”, “nepeaBuHyTh” 1 Np.). HoBblE MAEN MPOrPaMMMPOBAHUS, 3aI0XKEHHbIE
B VB, kacaloTcsa B OCHOBHOM MnpoOGsieMbl AManoroBoro uHtepderica. Yto kacaetcsa
camoro a3bika, VB asngetca pazsutnem QuickBASIC.
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BASIC yacTo ncnonb3yeTcs B Ka4eCTBE NEPBOro A3blka NPOrpaMMmnpoBaHns. ITo
00bACHAETCA NPOCTOTOM ero CUMHTaKcuUca, OpuveHTauMeil Ha OWarnoroBbli XapakTep
NpPorpaMmMrpoOBaHUS.

JanbHeriiee onvcaHue s3bika OPUEeHTUPOBaHO Ha s13bik QBASIC.

4.2. AndaBuT 93bika

Habop cumBonoB a3bika QBASIC:

- BCE MPOMUCHLIE U CTPOYHbIE BYKBbLI NATMHCKOro andaBuTa;

- undpbl ot 0 oo 9;

- MaTtemaTuyeckue 3Hakm +, —, *, /, =, <, >, * (BO3BEAEHNE B CTEMNEHD);

- pazgenutenun , . : ; () ‘(anocTtpod) _ (noovyepknBaHue);

- CUMBOJIbI 191 0ObSABNEHNS TUNa AaHHbIX %, &, !, #, $;

- pycckue OGykBbl U Apyrve CUMBOJIbI MCMOJIb3YIOTCH TONLKO B KayecTBe
KOMMEHTapUEB U CUMBOJIbHbIX KOHCTaHT.

4.3. NepemMeHHble U KOHCTaHTbI

OaHa M3 xapakTepHblX 0coOeHHOoCcTell coBpeMeHHbix 9BM cocTtout B
BO3MOXHOCTM MOJly4aTb, HaKananeaTb U XpaHUTb Bonbline 06beMbl MHbOPMaLUN,
cofepxawme popmann3oBaHHble CBeAeHUS 00 OKpyXalollem yenoBeka MUpe.
MocTtynueliaa B 9BM mnHbopmaumsa MoxeT ObiTb 0O6paboTaHa C Lesblo N3BNeYeHns
13 Hee TpebyeMmblx MOJSIb30BATENIO CBEAEHMI B 3aBMCUMOCTU OT €ro MHTEPECOB U
noTpebHOCTEN NPaKTUKN.

MHdopmaums, xpaHsLasacs B namat 9BM n goctynHas onsg o6paboTkm, cocTouT
M3 OaHHbiX. [laHHbIe B OMNpefesieHHOW CTEMNeHU SBNASIOTCS NPUONXEHHBLIM
OTpaxeHnem OerNCTBUTENbHOCTU, MOCKOJIbKY B HUX MTHOPUPYIOTCS HEKOTOPbLIE CBOMCTBA
W XapaKTEPUCTUKN peasibHbiX 0ObEKTOB, HECYLLIECTBEHHbIE AJ1S PELIAEeMOl 3a4a4u.

MpumeHeHne IBM anst xpaHeHust 1 06paboTKM AaHHbIX MPUBOANT K pa3aeneHunio
OaHHBIX U X CMbICNIOBOro coaepxaHusa. 9BM, kak npaBuno, MeoT A4eN0 ¢ JaHHbIMA
Kak TakoBbIMUW, a BosblUAs YaCTb MHTEPNPETMPYIOLLEN MHOPMaLMK B SBHOI dopme
He dukcnpyeTtcs. Ee nomkeH 3HaTb Nonb3oBaTesb U NPUMEHATL NPU aHaNn3e AaHHbIX,
Nnoay4yeHHbIX OT IBM.

Kaxaplih U3 napameTpoB AJ19 3aaHns CBOCTBA O0JIXKEH ObITb NpeacTaBseH nMbo
OTAEeNbHbIM 3HaYeHMEM, MO0 COBOKYMHOCTbIO 3HAYEHUN. 3HAYEHUS MOryT
XapakTepn3oBaTh Kak KOJIMYECTBEHHYIO, TaK U KAYECTBEHHYIO CTOPOHY 0ObekTa. Tak,
napamMeTp Macca MOXET 3a4aBaTbCHd KONMMYECTBEHHO (Hanpumep, 1275), napameTp
LLBET - KA4eCTBEHHO (HanpuMep, KPacHbI); O4HM NapameTpbl - Macca, 4/IMHa, WNMpUHa,
BblCOTA, CTOMMOCTb, LIBET - MOrFyT OTHOCUTbLCS K OOBEKTY B LENOM, Apyrue -
XapakTepmn3oBaTb pasHble CBONCTBA AeTallen, N3 KOTOPbLIX COCTOUT nagenue (Maccy,
CTOUMOCTb, Matepuasn 1 T. 1n.). NMapameTp MOXeT UMETb 1 6oJiee CIIOXHYIO CTPYKTYPY,
oTpaxas OLHOBPEMEHHO W Ha3BaHWe OeTann, U ee CEPUMHBLIA HOMEpP, U Maccy, U
06bEM, 1 MONOXEHME B MPOCTPAHCTBE (KOOPAMHATHI). DTO yXe arpernpoBaHHble
napameTpsbl.

Cnenyet nMmeTb B BuAy, YTO Npu peweHun 3agady SBM onepupyeT He co
3HaAYEeHUSIMKN, a C UX 0DO3HAYEHUSIMUN, KOTOPBLIMU ABNSIOTCH KOHdUrypaumm 6uTos,
GarToB unn cnos. Y1066l OBM Morna npu BbINMOJSIHEHMM OMnepaunini pacno3HaBaTtb
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NPUHAANIEXHOCTb 3TUX KOHDUrypaLmii K TOMy UM MHOMY TUMNY OaHHbIX, HEOOX0ANMO
npu paspaboTke anropuTMoB, U OCOBEHHO MporpamMm, NMPSMO yKasbiBaTb 3Ty
NPVHALANIEXHOCTb. JloCcTMraeTcs 970 NyTeM SIBHOMO OMMCaHMS TUMOB UCMONb3YyEeMbIX
DaHHbIX. Kaxapii TMN AaHHbIX XapakTepu3yeTcs Tak Ha3blBaeMbIM KapAMHAbHbIM
YNCJIOM - KOJIMYECTBOM PA3MINYHbIX 3HAYEHUN, NpUHaanexawmx tmny. [Ana kaxaoro
TMNa AaHHbIX O0JIXEH ObiTb CTPOro onpeneneH Habop onepauumii, KOTopble MOXHO
NPUMEHSATL Npy 06paboTke AaHHbLIX 3TOr0 TUNA.

M3HayanbHO onpeneneHHble TUMbl AaHHbIX Ha3blBAOTCS MPOCTbIMU, MPUYEM TE
13 HUX, KOTOPbIE HEMOCPEACTBEHHO “BCTPOEHbI” B OBM, HOCAT Ha3BaHMe CTaHAAPTHbIX
TUNOB. Kaxabli anropuTMUYECKUn A3bIK NMPOrpaMMuUpoBaHna NpenoctasndeTr
Nnosib30BaTesNto Habop Pa3NNYHbIX TUMOB SNIEMEHTAPHbIX AAHHbIX, CPEACTBA NX ONUCaHUS
1 onepatopbl 06paboTkM, oBecneymBaloLLMe BbINOJIHEHWE HAaA, AAHHLIMU Tex Unn
VHbIX AeicTBuin. KOMNUnaTop CBA3bIBAET UMS 3NIEMEHTA AaHHbIX C ONMpeaefneHHbIM
agpecom namsatn 9BM, no KOTOpOMy B MpoLLECCe BbINMOSHEHNSA MPOrPaMMbl XPaHUTCSA
3HaYeHNe MMEHOBAHHOIO 3fIEMEHTA [AaHHbIX, YTO OCBOOOXAAET mporpaMmucTa oT
Heob6X0AMMOCTM 3HaTb 3TOT afiPEC.

B fA3blke nporpaMMmpoBaHuUsl, KaKk U B MatemaTuke, MCMONb3yeTcsd MOHATUE
BENYMHbI. BennunmHbl MoryT ObiTb NEPEMEHHBLIMU N KOHCTaHTamu. NMepemeHHas -
9TO BENMYMHA, KOTOPasi MOXET MEHSATLCS MPY BbINOMHEHUN NporpamMmMbl. KOHCTaHTBbI
- 970 3apaHee 0ODBbSAB/IEHHbIE BEJIMYMHbBI, KOTOPbIE HE MEHSAOTCH B MpPOLLECCE
BbIMOSHEHNSA NMPOrpamMMbl.

B QBASIC KOHCTaHTbl 6bIBAlOT CUMBOJIbHBLIE N YMCIIOBbIE.

CUMBOJ/IbHbIE KOHCTAHTbI - MOCNEA0BATENbHOCTb andaBUTHO-YMCNOBLIX
CUMBOJIOB, 3aKJIIOYEHHbIX B KaBbl4ku. Hanpumep, “Mockea”, “VECTOR”, “222”, “ViBaHOB
MBaH NBaHoBWY”.

YncnoBble KOHCTaHTLI ObIBAIOT ABYX BUOOB: BELLLECTBEHHbLIE U LESble.

Llenasi KOHCTaHTa NpeacTasnseT coboi 3anuck Ymcna 6e3 4eCcATUYHON TOYKN B
amnanasoHe o1 -32768 o +32767. Hanpumep, -289 vnn 1.

BelwecTBeHHast KOHCTaAHTA - 3TO YNCJIO C AECATUYHOM TOUYKON. BewlecTBeHHbIe
KOHCTaHTbI MOryT ObITb MPEACTABNEHbI C PA3JIMYHON TOYHOCTbIO: 0ObIYHOM (6 3HaKOB)
1 OBOWHOM (16 3HaKOB).

BeuwieCcTBEHHbIE KOHCTAHTbl 3anMUCbIBAOTCA B €CTECTBEHHOW MW B
3KCMNOoHeHuuansHom gopme. Mo-apyromy roBopsat — ¢ GUKCUPOBAHHON TOYKOW U C
naaBaloLWEN TOUKOMN.

123.45 nnn —10000.0 — dopma 3anmcm ¢ GUKCMPOBAHHOM TOUKOM.

1.2345E2 nnn —-1.0E4 — dopma 3anmcu ¢ naaBaroLLEen TOHKOMN.

E - 310 ocHoBaHue ctenenn 10, ganee 4ymcno, ykasbiBatoulee creneHb 10.

Mprmepkl 3anMcu 0QHOrO 1 TOro Xe Y1cna:

567.8 0.05678E4 56.78E1 5678.0E-1 56780.0E-2

Llenble yncna, KOTOpble BbIXOAAT 3@ AOMNYCTUMbIA AManal3oH, a Takke 4Yucna,
3aBepLualLmecs 3HakoM !, HE3aBUCMMO OT KOIMYECTBA Undp paccmMaTpuBaloTCs Kak
BellecTBeHHble. Hanpumep, -56! nnn 812345.

KOHCTaHTbl C YABOEHHOIW TOYHOCTbIO UMEIKT Te Xe Crnocobbl 3anucu, H4To U
KOHCTaHTbl C OObIYHOW TOYHOCTbLIO, TOJIbKO BMECTO OykBbl E ansa ykasaHus nopsiaka
ynotpebnsetca D, a nna 3aBepLUaloLEro 3Haka BMECTO ! MCNonb3yeTcs 3Hak #.

[ns 0603HaveHMs epeMEHHbIX B MPOrpamMMe UCMOoSIb3YTCS UMEHa, Ha3biIBaeMble
noeHTnoukaropamm. Uaentudukarop nepemenHom 8 QBASIC coctouT ns 6yks, umdp
M Toyek. [MepBbIM CUMBOMOM AOJXHA ObiTb OykBa. MIMeHa nNepeMeHHbIX MOryT
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coaepxaTb NPOU3BOJILHOE KOJIMYECTBO CUMBOJIOB, OAHAKO Pas/inyaloTCa TOJIbKO
nepebiMu 40 cumBonamm. Kpome Toro, MMs He AOJIXKHO COBMaaaTb C KAaKUM-nnbo n3
3ape3epBUPOBaAHHBIX CIIOB A3blka. 3arfnaBHble U NPONUCHbIE OYKBbI HE Pa3NYaloTCS.
Mpumepbl NoeHTUOUKaTOPOB:

X, X12, xx, alfa, risunok.1

Takke Kak M KOHCTaHTbl, MepeMeHHble MOryT ObiTb BELLECTBEHHbIE, Lenble U
CTPOKOBbIE.

Llenble (INTEGER) - 3aH1MaloT B naMaTu 2 6aiita 1 MCNosb3yOTCA AN 3HAYEHWI
B AmnanasoHe ot —32768 oo +32768. BellectBeHHble 00bI4HOM To4HOCTU (SINGLE) - 4
GaiTa. Micnonb3yloTcs ang 3HavyeHnin B avanasoHe oT —3.402823E+38 oo —1.40129E-45
ONa oTpuuaTesnbHbiXx 3HavYeHun mn ot +1.40129E-45 po +3.402823E+38 ons
MONOXNUTENbHbLIX 3HAYEHUN. [lepeMeHHble BELWLECTBEHHbIE ABOMHOW TOYHOCTU
3aHMMaloT B NamsTun 8 6aiT. 3710 uncna nopsigka E-324 n E308.

Tun nepeMeHHo’ MoXeT ObiTb 3ag4aH Mo ABHO, MO0 C MOMOLLILIO onepaTopa
DEF, nn6o no ymonuyaHuio. MNpu 9BHOM 3afaHuv Ans yKasaHUs Tuna nepemMeHHom K
nmeHn gobaBnaeTca cuMBON Tuna: % - AN NepeMeHHbIX uenoro tuna; ! - ang
nepemMeHHbIX BeLWeCTBEHHOro Tuna oOblMHOM TOYHOCTW; #- ONS NepemMeHHbIX C
OBOVHOM TOYHOCTbIO; $ - AN1a NepemeHHbIX CUMBONLHOrO Tuna. Hanpumep, a% -
nepemMeHHas uenoro Tmna; a$ - nepemeHHas CUMBOILHOIO TUNa; a! - BELEeCTBEHHO O
TMNa ¢ 0ObIYHOM TOYHOCTLIO; a# - BELECTBEHHOro TUMna C YABOEHHOM TOYHOCTLIO.

Onepatop DEF ... yka3biBaeT, 4TO TUN NepeMeHHon 6yneT onpenensTbes Mo
nepBo OykBe MMEHU MepemMeHHol. ABHOoe 3aaaHue Tuna MMeHU NepemMeHHOW
onepatop DEF... He oTMeHsieT. O6Lwmin BUA, oneparopa:

DEFINT 6ykBa nnu gnanasoH 6yks [,6ykBa nnu auana3oH 6yks]

DEFSNG 6ykBa nnu gnana3oH 6yke [,6ykBa unu anana3oH OyKB]

DEFDBL 6ykBa unu ananasoH 6yks [,0ykBa unm gruanasoH 6yks]

DEFSTR 6ykBa unn amanasoH 6ykB [,6ykBa unu gmanasoH 6yke]

Bykea - niobas 6ykea naTtMHckoro andasnta, AManasoH OykB - AnanasoH OYKB,
Ha KOTOpPbIE PacNpPOCTPaHAETCS AeNCTBME onepaTopa. Tun nepeMeHHon onpeaensaercs
cnenyowmm obpasom: DEFINT - uenbie; DEFSNG - ¢ 06bI4HOM TO4HOCThIO; DEFDBL -
C yOBOEHHOM To4HOCThio; DEFSTR - cTpokoBbie. Hanpumep, no onepaTtopy

DEFINTA,P-S,Z

BCE NepeMeHHble, HaunHatowmecs c A, P, Q, R, S, Z, 0THOCATCS K LeNIOYNCIIEHHBIM
NePEMEHHbIM.

o ymonyaHuio NepemMeHHasi OTHOCUTCSH K BELLECTBEHHOMY TUMY C OObIYHOWA
TOYHOCTbIO.

4.4. BbipaxeHus U onepauum

MocnepoBaTenbHOCTbL Onepaumini, KOTopble HEOBXOAUMO MPOU3BECTU Ha[,
OaHHbIMUK, 4TOObLI NMONy4MTh TPEOYEMOE 3HAYEHUE, HAa3bIBAETCS BbIPaXXEHUEM.
Pe3ynbTaTtoM BbIpaXeHUs MOXET OblTb CUMBOJIbHAA WX YNCNOBasi KOHCTaHTA,
nepeMeHHas nnm 3HayveHue.

B QBASIC cyLuecTByeT NaTb KaTeEropmin onepauuii:

1. ApndmeTnyeckne onepaumu.

2. Onepaunun OTHOLUEHWUIA.

3. Jlornyeckue onepaumn.
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4. OyHKUMOHaNbHbIE ONEpPaLIMK.
5. CtpokoBble onepaumu.

ApudmeTunyeckue onepaumm. ApudMeTNyeCKMEe onepaumun B nopsiake yobisaHms
npuopuTeTa BbINOJIHEHNSA:
BO3BELEHNE B CTEMNEHD;

+, — TMPWUCBOEHME 3HaKa 4Yucny;

*,/  YMHOXEHue, OeNeHnE;

\ LLeSIOYNCNEHHOE OENEHUE;

MOD ocTtaTok nocne ueno4yncneHHoro AeneHns;
+, — C/IOXeHWe, BbldUTAHUE.

B BblpaxeHun cHayana BbINOJHATCSA onepauun 6onee BbICOKOro npuopuTeTa,
3aTem onepaTtopbl OOHOIO YPOBHS cneea Hanpaeo. Hanpumep: A=3+6 /12 * 3 - 2.
3HayeHne A B 3TOM BbipaxeHun = 2.5. CkobkM HapyLLaloT eCTECTBEHHbIN NOPSA0K
BblYMCNEHUST apUPMETNHECKOrO BbipaxeHnsa. CHavyana BbINOJHAIOTCA BbIYUCIIEHUS B
ckobkax.

Mpumepsl: a) ab/c a*b/c
by X2 (x+2)/(c+d)
)c+d
0)32+9+l 3*a"2+b/4+7/(1-a)
T4

dyHKUMOHaNbHbIE onepauun. Npy NPorpaMMMPOBaHN PA3NINYHbIX 33434 4acTo
OblBaeT HEOBXOOMMO BbIYUCIUTL KOPEHb KBAApPaTHLIA MK norapudm ymcna, CUHYC
yrna v T. A. Belamcnenve atux 1 Opyrnx BEMYUH OCYLLECTBASETCSH MNOCPEOCTBOM
NnoAnporpamMm, HadbiBaeMblX QYHKLMSAMW, KOTOPbIE 3apaHee 3anporpaMMmMpoBaHbl U
BCTPOEHbI B MHTepnpeTaTop a3blka. Taknme yHKUUM Ha3biBaAlOTCS BCTPOEHHbIMU
PYHKUMAMN MU CTaHA4APTHBIMU PYHKLMUSMMU.

dDyHKUMOHaNbHbIE onepauun onpeaensioT npaesmaa padoTbl ¢ GYHKUMSMU.
DYHKUMM MCNONBL3YIOTCS B BblPaXKeHUAX 4J151 OCYLLLECTB/IEHMS 3apaHee onpeaesieHHbIX
onepauuii. Cnmcok MatemMaTnieckmx GyHKUMIA npmBeaeH Ha cTp. 87 (MpunoxeHue 1).

Hanpuwmep,

A = SQR(20.25) + SQR(37).

B QBASIC cywecTtByloT ABa Buaa GYHKUMIA: BCTPOEHHbIE U ONpeneneHHble
nons3opatenemMm. MyHKUMA 3a0aeTcs C NMOMOLLbIO ykasaTtens OyHKUMKW, KOTOPbIA
3anucbiBaeTcs B BUAE MMEHM U apryMEHTOB, 3aKJIIOYEHHbIX B Kpyrible ckobku. B
KayecTBe apryMeHTOB MOIYT MCMOJIb30BaTbCSA KOHCTAHTbl, MEPEMEHHbIE, PYHKUMM,
apmdmeTnyeckme BblpaxeHus. Hanpumep:

SIN(0.87), SIN(X), SIN(X * 2.53), SIN(ABS(X))

Onepauumn oTHoweHunsa. Onepauym OTHOLIEHUS UCMNOJIb3YIOTCS A1 CPaBHEHUS
apmdmeTmyeckumx BoipaxeHuii. B QBASIC cyuiecTByeT LecTb onepauuii OTHOLLEHWS,
nepeyYncneHHblx B Tabnvue:

= paBHo;
> donblue;
< MEHbLLE;
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<> He paBHoO;

<= MEHbLLE WM PaBHO;

>= 6onblle N paBHo.

PesynbTaToM onepaumm oTHOLLEHMS ABNsSeTcs Nnbo “true” ( UcTuHa - HEHyNeBOe
3HaueHue), nnbo “false” (NoXb - HOMb). YNpaensioLLmMe oneparTopsbl B NporpaMmme MoryT
MCMnoNab30BaTb pe3ynbTaT ornepaumm OTHOWeEHUA. Ecnm B OOHOM BbipaxeHuu
BCTPEe4aloTCs U apndmMeTnyeckme onepaTopbl U ornepaTopbl OTHOLLEHUS, TO NePBbIMU
BbINONHATCA apndmeTmnyeckne onepartopsl. Hanpumep: X +Y < (T - 1) / Z. CHavana
Bbluncngerca BolpaxeHmna X + Y, datem (T — 1) / Z, 3aTeM OTHOWEHUE MeEXOY
BbIYMC/IEHHBIMU 3HAYEHUAMN.

Jlornueckue onepauumn. B QBASIC cyLecTByeT LWECTb IOMMYECKMX Onepauui.

NOT - otpuuaHme. NOT A NCTUHHO TOrga v TONbLKO Toraa, koraa A NOXHO.

AND - nornyeckoe ymHoxeHue. A AND B nCTMHHO Torga v Tonbko Toraa, koraa
NCTUHHO A 1 NCTUHHO B.

OR - noruyeckoe cnoxeHue. A OR B uUCTMHHO TOrga, Korga UCTUHHO A nnun
MCTUHHO B.

XOR - nckmovatowee vnun. A XOR B MCTMHHO TOraa 1 TObKO TOraa, Koraa 3HaveHust
A n B He coBnagaioT.

EQV - akBmBaneHTHocTb. A EQV B UcTuHHO Torga v ToNbKo Toraa, korga A n B
OJHOBPEMEHHO MCTUHbI UM OOHOBPEMEHHO JTIOXKHbI.

IMP - umnnnkaumsa. A IMP B npuHMMaeT 3HaveHmne “noxs”, ecnu A UCTUHHO, a B
JIOXHO, 1 3Ha4YeHne “NCTUHA” B OPYruX Cryvyasx.

PesynbTat oencTens norMyeckux onepaumii CBeaem B Tabnuuy.

A B NOT AND OR XOR EQV IMP
1 1 0 1 1 0 1 1
1 0 0 0 1 1 0 0
0 1 1 0 1 1 0 1
0 0 1 0 0 0 1 1

1 - uctuna, 0 - NoXb.

MopsiaoK BbINOMHEHUS JIOMMYECKUX Onepaumii 3a4aeTCs KPYribiMu ckobkamm u
MPUOPUTETOM NOrMYECKMX onepaumii. NproputeT onepaunii yCTaHOBMIEH CleaYOLWNIA:
CHa4asna BbINONHATCA Ornepaunm OTHOLLEHUI, 3aTEM NIOMMYECKMe onepauumn B nopaaxke
crapwwuHcTea: NOT, AND, OR, XOR, EQV, IMP.

Onepaumn OTHOLIEHUM M NOrMYEecKne onepaumn UCNOJb3YITCA B NOMMHYECKNX
BblpaXeHusix. [pnMepbl 3annucu NOrmMYecknx BblpaeHun:

1. (-4 <=X) AND (X <=4)

2.X>0ANDY >0

3.X=00RX=1

CTtpokoBble onepauun. Hag ctpokaMmm MOXHO OCYLLECTBAATb cleayloume
OEeNCTBUS - KOHKaTeHaund (CNOXeHWe) U CpaBHEHME CTPOK.

[na cnoxeHuna ncnonbayertca cumeon +. Ecnn ¢$ = a$ + b$, 1o npun a$ = “file”
1 b$ = “name” c$ = “filename”.

CpaBHEHME CTPOK NMPOU3BOAMTCS MPU MOMOLLIM Onepauuin cpaBHeHUs: <>, =, <,
>, <=, >=. CpaBHeHMe CTPOK npounseoamntcs B cootTBeTcTBUM ¢ ASCIl KOgamu kaxxgoro
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CUMBOJIA B CpaBHMBaeMbix cTpokax. Ecnn ASCII koapl paBHbl, TO CTPOKM CUYUTAIOTCS
paBHbIMU. CTPOKA, CUMBOJIbI KOTOPOW UMetoT 6onbLume ASI koabl, cunTaeTcs OonbLUIEeN.
Ecnn ogHa 13 CTpPOK KOpOYe ApYrom, TO OHa CYUTAETCH MeHbLUen (ecnn A0 3Toro
MeCTa CTPOKM ObiNi paBHbIMUY). [Py CPaBHEHUM YUNTLIBAOTCS HaYaslbHbIE N KOHEYHbIE
npo6ensbi.

4.5. NepBas nporpamma Ha QBASIC

OBM oTBOAMTCH POSib UCMONHUTENS MPUKA30B YE0BEKA, 3aMMCaHHbIX MO
onpefesieHHbIM npasuiam a3blka nNporpaMMmpoBaHug. HapylieHue aTux npasuin
MOXET NPUBECTM K TOMY, 4TO OBM He BocnpuMeT ( nnam BOCMPUMET HEMPABUIIBHO)
npukasbl, B pe3ynbTtaTe 4yero tpebyemble OelcTBUS He OyAyT BbIMOSHEHI.
CnepoBaTtenbHO, A0 peLleHns 3a4a4mn 4enoBek (MPorpamMMmncT) A0MKEH NpoaymaTth 1
NnpasWJIbHO 3anucaTb NOCNeA0BaTENIbHOCTb NPUKA30B, BbINOJIHEHWE KOTOPbIX OH XOYeT
nopyunte OBM. lMpukas - aTo nNobyxaeHne K HeKOTOPOMY AENCTBUIO. B a3bike
nporpamMMmMpoBaHns Nnpukasbl MPUHATO Ha3biBaTb onepatopamu. lNMporpamma -
3apgaHuve ang 3BM, HanMcaHHOE Ha MOHATHOM )15 HEE A3bIKE B YCTAHOBIEHHON popMme.

Hanuwem nporpammy CnoxXeHusa OByX YMUCEI.

‘Mporpamma CnoxeHna AByX 4Mcen

input a

input b

c=a+hb

printc

end

B nporpamme Ha ga3bike QBASIC HeT cneumanbHOro oneparopa Hadana
nporpamMmbl. 3anMCaHHbI NEPBbIM OMEPATOP ABMASETCH HAYasnOM BCEM MpOorpamMmbl.
MpaBuaoM XOpOLWEro ToOHa CYUTAETCH HayMHaTb NPorpamMMy C KOMMEHTapus.
MporpamMmbl AONXHbI ObITb MOHATHBI HE TOJIbKO KOMIMbLIOTEPY, HO U YEJIOBEKY, He
3HAaKOMOMY C @aHHOM NporpamMmoi. [1oaTomy xenatenbHO B CaMOon NnporpaMmme KOpoTKO
KOMMEHTMPOBATb €€ Ha3Ha4vyeHue, anroputm peweHns. KommeHntapun Ha BASIC -
3T0 Habop nobbIX CMMBOMOB, HauyMHawowwmiica ¢ ‘(anoctpoda). B camom nepsom
KOMMEHTapum, Kak rnpasusio, 3anmcbiBaeTcs HAMEHOBaHME NPOrpamMmbl 1 ee OCHOBHbIE
dyHKuMn. OBM He unTaeT TekCT KOMMeHTapusa. HaunHaa ot anoctpoda n oo KoHua
cTpokn BASIC He aHann3upyeT 1 NPOornyckaeT kak MHHOPMaLMIO, K HEMY HE OTHOCSILLLYHOCS.
BmecTo anocTtpoda MoXeT Takke UCrob30BaThCs Koyesoe cnoso REM.

OnepaTopsbl 93bika NPOrpPaMMMPOBaHUS COAEPXKAT KioyeBble cnosa. KnouyeBoe
(cnyxebHoO€) CNoBo - CNOBO, CMbICI1, HAaNUcaHne 1 cnocob ynotTpebneHns KOTOporo
MOCTOSIHEH 19 A43blKa NPOrpaMMmnpOBaHUS.

Onepartop INPUT wncnonb3dyetcsa ong BBoga nHdopmauum. MNMpu BbINOAHEHUN
nporpamMmbl B 3ToM Mecte 9BM nprnoctaHOBUT CcBOM AeicTBUS 1 OyOeT HaxoouTcs B
COCTOSIHUM OXMOAHUA OO TeX Mop, noka nonbL3oBaTtesib He BBEAET YNCIIEHHbIE 3HAYEHUS
NnepeMeHHbIX, YKa3aHHbIX B crincke. Heo6xoaMmMo BBECTU YMCIIEHHOE 3HAYEHME Os a
1 3atem gng b.

Cnepyiowmii onepartop ¢ = a + b Ha3bIBaeTCs oneparopom npucBavBaHus. Y
HEero ToXe eCTb K/o4YeBOe CnoBo. 310 cnoBo LET. Tonbko y onepaTtopa npycBanBaHus
KJIIO4EBOE CJIOBO MOXHO OMyCKaTb, TaK Kak TPaHCAATOP UAEHTUOUUMPYET ero no
COBOKYMHOCTU naeHTndurkaTopa nepeMeHHoOn B IEBOW YacTu 1 3HaKa NpuceBanBaHuS.

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet

37



®dopmart onepartopa NpUcBaMBaHUS:
[LET] v = a,
roe v - UMs NnepeMeHHon, NPMHMMAIOLLLEN HOBOE 3HayeHune; a — BblpaxeHue. NMpu
BbINOJIHEHNM OMnepaTopa NPUCBanBaHNS BbIYNCISETCA 3HAYEHNE BbIPAXXEHNS B MPaBOM
4acTu, 3aTEM OHO MPUCBaMBAETCH MMEHW NEPEMEHHONM B JIEBOM YacTu oneparopa.
Ecnn ons a 61510 BBEOEHO 3HaYeHne 77, a ans b — 3HadeHne 23, To ¢ NpUMET 3HavyeHne
100.

Onepatop PRINT npegHa3HayeH as1s BbIBOAA YNCNEHHOMO 3HAYEHUS NEPEMEHHbIX,
NMEPEYnCNEHHbIX B CNNCKE, Ha 9kpaH ancnneda. CnegoBatenibHO, Ha SKpaHe aucnnes
nosieutcs ymcno 100.

Onepatop END 0603HayvaeT KOHeL, NporpamMmbl.

B QBASICe MOXHO 3anmcbiBaTb HECKOJIbKO ONEPaTOpPOB B CTPOKE. B 3TOM cnyyae
Mexay oneparopamMmn CTaBUTCS ABOETOYME. [1PMBEOEHHYIO BbILLIE NPOrPaMmMy MOXHO
3anucaTb B ABE CTPOKU:

‘Tporpamma CnoXeHns OByX YMcen :

input a : input b: c=a+ b : print c: end

CnenyeT MeTb B BUAY, YTO YTEHME TaKOW MporpaMmmbl 3aTpyaHeHo. Ha onvHy
cTpoku B QBASIC HanoxeHo orpaHnyeHme. MakcrumanbHOE YACO CUMBOJIOB B CTPOKE
255.

4.6. OcHOBHble onepaTopbl fA3blKa

PasnnyaloT BbINOMHAEMbIE U HEBLINOJIHSIEMbIE OnepaTopbl. HeBbinonHaembie
oneparopbl OMNUCbLIBAIOT CBOMCTBA AaHHbLIX, HAaNpuUmep, pasMepHOCTU MacCUBOB
(onepatop DIM), KOMMEHTUPYIOT TEKCT NporpamMmbl. BeinosHgeMble onepaTtopbl
peannayoT AeCTBUSA, NPefyCMOTPEHHbIE alifTOPUTMOM pPeLLeHus 3a4a4u, Hanpumep,
NPUCBOUTL 3HAYEHME, BblAATh Ha NeYaTb, Nepeaartb ynpasfieHne, OCTaHOBUTb MPOLECC
BblYMCNEHNIA. PacCMOTpMM Moka TONbLKO HEKOTOpbIE onepaTtopbl A93blika QBASIC,
KOTOpPblE NO3BOAAT NPOrPaMMMPOBATL OCHOBHbIE aNTOPUTMUYECKNE CTPYKTYPbI.

4.6.1. Onepatop npucBaBaHus

Onepatop npucBaMBaHUA CHYyXWUT AN9 BblYUCAEHUS 3HAYEHUS
apndMeTNYECKOro MM CTPOKOBOIO BbIPAXEHUS U NPUCBAMBAHWS 3TOMO 3HAYEHUs
nepemeHHo. dopmat oneparopa NpMcBanBaHUs:

[LET] v = a,

roe v -uMms NepemMeHHoONn, NPUHMMAIOLLEN HOBOE 3HAYEHUE; a - BbIPAXEHME.
MNMepemeHHas 1 BbipaXXeHEe O0SXKHbI ObITb UM 06a YMCNOBLIMU, U 06a CTPOKOBLIMU.

Mprmepsl 3anMcy onepaTopoB NPUCBANBAHUS:

a=21.223
d=b*b-4*a*c
i=i+1

A$ = “ 'ymaHuTapHbIi
A$ = A$ + “ Yuusepcutet”

4.6.2. Onepatopbl BBOAA AaHHbIX
Onepartopbl BBOAA CNyXaT AN 3a4aHNsg UCXOAHbIX AAHHBIX MNPU BbINOJHEHUN
nporpamMmmsbl. 3agaTb MCXOAHble 3HAYEHUS MOXHO C MOMOLbIO Oonepatopa
NPUCBaNBaHUSA:
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a=22;

S$ = “BHumanme!”.

MoxHo ncnonb3zosatk onepatop DATA/READ:

DATA “JleHa”, 1976, “Katqa”, 1977, “Onga”, 1980

READ Girl1$, year1, Girl2$, year2, Girl3$, year3

Onepatop READ cuuTbiBaeT AaHHble, NMepeyvmcneHHble B onepatope DATA.
JaHHble, nognexalime BBoay, MOryT pacnonaratbcqd B ogHoMm onepatope DATA nnu B
Heckosbkmx onepartopax DATA, HO B TOM nopsake, B KOTOPOM 3TU [AaHHbIE A0JIKHbI
MCNONb30BaTbCs onepatopom (unmn oneparopamu) READ. Onepatopbl DATA moryT
pacrnonararbcs B I060OM MeCTe NMporpamMmsbil.

Onga BBOOa AaHHbIX C knaBmaTypbl cnyxut onepatop INPUT. C nomoLubto
onepatopa INPUT MOXHO BBOOUTb AaHHbLIE U C APYIMX BHELLIHUX YCTPOMCTB. dopmar
orepartopa:

INPUT [;] [“ CuMBOnbHag koHcTaHTa” {;|,}] cnMcok nepemMeHHbIXx,

roe ; - Toyka ¢ 3anaton cpasdy nocne INPUT octaBnsieT Kypcop Ha TOW Xe JIMHUMN
3KpaHa nocne Haxatus knasuwm Enter; “CumBonbHas KOHCTaHTa” - 3TO TEKCT-
npurnatleHne K BBoay AaHHbIX; {;|,} - Touka ¢ 3anatoin unm sanatast nocine CUMBOJILHON
KOHCTaHTbl O3Ha4YaeT MPUCYTCTBUE WM OTCYTCTBME 3HakKa BOMpOca Mocse TekcTa-
NPUrnaweHmns; CNUCoK NeEPEMEHHbIX - NAEHTUMUKATOPLI NEPEMEHHbLIX YepPe3 3ansaTyio.

Mpu 3anmncu dopmaTa ONepaTopoB B KBaAPATHbLIX CKOOKax 3anucblBaloTCs Te
[aHHble, KOTOPble MOryT OTCYTCTBOBATb.

Mpumepsbl 3anMcm onepaTtopa BBoAaA:

INPUT N$, K

INPUT “BBegute 2 yncna X, Y”; X, Y

INPUT "HayvanbHoe 3Ha4veHne”, X1

Mpwn BbinonHeHun onepartopa INPUT nporpamma oxugaet BBoAa OaHHbLIX.
[Monb3oBatesnb C kKNaBMatypbl BBOAMUT 3HAYEHUE KaXOO0W NepemMeHHOW, yKas3aHHOW B
Crnuncke, No NOPSAKY, Pasnenas nx 3anaTbiMu.

INKEYS$ - ¢dyHKuma BBOAA/BbIBOAA, YMTalOLLAs CUMBOJIbI C KnaBuaTtypbl. 9Ta
GYHKUMS BO3BpaLLAEeT OOHO- Unu ABYXOAMTHYIO CTPOKY, COAEpXKallyld CUMBO,
CUMTaHHbIN C knaBmaTypbl. Ecnv cumBon He Gbin cHMTaH, TO BO3BPALLAETCS HyneBas
cTpoka. To ecTb AaHHasa GyHKUUS HE OXMOAET BBOAA B OTnyme OoT onepatopa INPUT.

4.6.3. OnepaTop BbIBOAA AaHHbIX

[ng BbiBOOA OaHHbLIX HA 9KPaH OUCIIJIES B NPOLECCE BbINOJIHEHUA NPOrpaMmbl
ncnonbayetcsa onepatop PRINT. ®opwmat onepaTopa:

PRINT cnucok BbiBOga

Cnncok BbIBOAA MOXET COAEPXaTb KOHCTAHTbI, MEPEMEHHbIE, apudMeETUYECKME
BbIPAXEHUS. DNEMEHTbl CANCKA PasfensioTca 3ansTbiMU UM TOYKOW C 3angaToW.
Hanpumep:

PRINT “Cymma anemeHTOB BekTtopa = “; S

PRINT a, b, SIN(c)

PRINT “KopeHb ypaBHeHusa = “; (X0 — X1) / 2

PRINT "Agpec”; a$ ; “Tenegon”; T$

Ecnn nepemeHHble pasgeneHbl TOYKOW C 3anaTOW, TO YUCOBbIE 3HAYEHMUS
pa3nensiTcs OOHUM (ECNV NEPEL, YNCIOM CTOUT 3HaK MUHYC) UK AByMs npobenamu.
Ecnu nepemMeHHble pa3aesnieHbl 3ansgTon, TO OCYLECTBAAETCA 30HHbIN ¢popMat BblBOAA.
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Mpw 30HHOM popMaTe CTpoKa pasaensdercs Ha 5 30H nNo 14 no3uumin B kaxaon. Kaxaoe
BbIBOAMMOE 3HAaYeHne pasMeLlaeTcsa B CBoen 3oHe. Ecnm nocnegHsas 3oHa B CTpoke
3anosIHEHA, TO BbIBOA, AaHHbIX NPOAOIXAETCS C NEPBON 30HbI CNEAYIOLLLEN CTPOKM.

OTcyTCTBME 3anNATON UK TOYKM C 3aMNSTON B KOHLLE CMUCKA BbIBOAA BbI3bIBAET
nepexos Ha HOBYIO CTPOKY. Hanpumep, npu BeINOAHEHUN ONEPaTOpPOB

PRINT x, vy,

PRINT w
BCE TPW 3HAYEHUS BbIBOOATCS B OLHOW CTPOKE U KaXKA0E U3 HUX B CBOEN 30HE.

[Mpn BbINONHEHUN ONEPATOPOB

PRINT x, y

PRINT w
BbIBOOATCH ABaA 3HAa4YeHus (X 1 y) B OOHOW CTPOKE, a 3HAYeHNEe W - B ClIeayloLLEN.
Onepatop PRINT 6e3 cnucka aprymMmeHTOB BbIBOOUT CTPOKY NPOoOesnos.

B onepatope PRINT uncnonbdyetca ¢yHkumsa TAB (n), rae n - uenoe 41cro B
ovanasoHe oT 1 go 255. dyHkuma TAB no3anuyoHMpyeT Kypcop Ha akpaHe aucres
WM MeyaTaloLylo rofloBKy MpuHTEpa B MONOXeHWe n no ropmaoHTanu. Onepatop
PRINT TAB (30) “*” BbiBegeT cumBOn * B 31-1 NO3MLMN TEKyLLEN CTPOKM.

CyuwiecTtByeT onepartop ¢opmaTHOro BbiBoga aaHHbix PRINT USING, o koTopom
peyb OYOET MATU B CNEAYIOLLEN TNaBe.

[lna no3numMoHMpoBaHUS Kypcopa Ha 9KpaHe AMcrnnesa npeaHa3HavyeH oneparop
LOCATE x, y, roe x n y - KOOPAMHATbl MOJSIOXEHMS Kypcopa Mo BEpPTMKanM n no
ropusoHTanu. Hanpumep, onepatopel LOCATE 10, 40 : PRINT “HELLO!” nossonsioT
BbiBECTM coobLeHne “HELLO!” B LeHTpe akpaHa. (Ha akpaHe aucnnes 24 ctpoku 1 80
CcTONOLOB).

4.6.4. YcnoBHble oneparopbl

YCnoBHbIA onepaTtop MNO3BONSET NMPOBEPUTb HEKOTOPOE YCNOBUE U B
3aBMCUMMOCTM OT pe3ynbTaTta BbINOJHUTb TO UM MHOE AercTeme. C NMOMOLLbIO 3TOro
orneparopa nporpaMMmpyOTCs anropuTMbl Pa3BETBNSIOWENCSA CTPYKTypbl. dopmaT
oneparopa:

IF <ycnosue> THEN <onepatop1> ELSE <onepatop2> [ENDIF]

roe IF, THEN, ELSE, ENDIF - 3ape3epBnpoBaHHbI€ ClloBa (€CNU, TO, UHAYE);

<yCcnosue> - NPOM3BOJIbHOE BbIPAXKXEHUNE NOMMYECKOro TUNa;

<onepatop1>, <onepaTop2> - nobble onepaTopbl A3bika;

Oa Het

ycnosue

onepartop1 oneparop2

ENDIF - koHe, ycnioBHOro oriepatopa npu 6104Hoin popme 3anmcu.

YcnoBHbI onepaTop paboTaeT no cnepyouwemy anroputmy. BHavane
BbI4MCNSAETCS YCNOBHOE BbipaxeHue <ycnosue>. Ecnu peaynbtat ectb TRUE (nctuHa),
TO BbINosIHAETCA <ornepartop1>, a <onepaTop2> NPONyCcKaeTCs; eCnNun pe3ynbLTar eCTb
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FALSE (noxb), Hao60poT, <onepatop 1> nponyckaeTcs, a BbINOMHAETCA <ornepaTtop2>.
Hanpumep:

IF printer% = 1 THEN

PRINT “MpuHTep rotoe ans padotbl”
ELSE
PRINT “Y npuHTEpa cerogHsi BbIXogHON”

ENDIF

OTOT yCNOBHbLIN ONepaTop YnTaeTcs: ecnu ycnosue printer% = 1 BbInOnHsAeTCS,
TO nedyaTtaeTtcsa coobuieHme “TpuHTep roToB K nevaTn”, nHade “Y npuHTepa cerogHs
BbIXOOQHOMN”.

Onepatop IF...THEN...ELSE M0OXHO0 3anucaTb B 6/104HOWN MW NINHEHON dopmMe.
Mpwn 6G104YHOM CTPYKTYPE BO3MOXHA 3anncb ornepaTtopa Ha HeCKOJIbKMX CTpokax. Mpu
3TOM BaXHO, 4ToObI kntoueBble cnoBsa |IF, ELSE n ENDIF 6bin1v nepBbiMKy onepaTopamu
B CTPOKe, a nocne knoyeBoro cyiosa THEN He nonxHO 6biTb onepatopos. MNpu 6104HOM
3anmcu onepatopa kaxabin IF gonmkeH nmeTb ceo ENDIF.

Mpw nuHerHoM opMe 3anmncum YCNOBHbLIN OnepaTop A0JIKEH YMECTUTLCA HA O4HOMN
cTpoke. Hanpumep,

IFX<10 THENy=1ELSEy=2

Yactb ELSE <onepaTtop2> yCnoBHOIO ornepaTopa MoxeT ObiTk ornyLueHa. Toroa npu
3Ha4eHnn TRUE ycnoBHOro BbipaxeHus BbinonHaeTca <onepatopl1>, B NPOTUBHOM
cnyyae 3ToT ornepartop nporyckaeTcs.

IFi=1THEN s =s + 1
Aa G HeT

Ccos(x)

a=sin(x)+

v

a = SIN (x) + COS(x) / 2
4.6.5. Oneparop BbIOGOpa

J1ns opraHu3saLmm CTpYKTYPbl MHOXECTBEHHOIO Bbibopa cnyxuT onepatop SELECT
... END SELECT. 370 ynpaBsnsiowuii onepatop, BbINMOJHAOLWMIA OANH N3 HECKOJbKNX
OGNOKOB OMNeEPaATOPOB B 3aBUCUMOCTU OT 3HAYEHMUS BbIPAXKEHUS.

dopmat onepartopa:

SELECT CASE BbipaxeHue Bbibopa

[CASE cnmncok BblpaerglolZIpeLl
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[onepaTtopsl uukna 1]
[CASE cnuncok BbipaxeHuin 2]
[onepaTtopsl umkna 2]

[CASE ELSE
[onepaTopbl umkna nl]
END SELECT

BbipaxkeHue BbIOOpa - 111000 YNCOBOE UM CUMBOJILHOE BbIPpaXXEHWNE; CIINCOK
BbIPAXEHWI - 0OHO UM BoNee BbIpaXKEHUIA TaKoro Xe TuMna, Kak 1 BblpaxeHne BblOopa;
onepartopsbl uykna - lnboe Konn4ecTBo onepaTopoBs. Kinwovesoe cioBo0 CASE [0/IKHO
npeaLluecTsoBaTh 610Ky 0NeEPaTopoB. DNEMEHTbI CINCKA BbIPAXEHWUIM LOMKHbI UIMETb
OHY U3 cneaylowmx Tpex popm:

- BblpaxeHue [, BblpaxeHue...];
- BblpaxeHne TO BbIpaXeHUE;
- IS BblpaxeHue ¢ onepauuver OTHOLLEHMS.

BbipaxeHue - nioboe YNCNOBOE WM CUMBOJIBHOE BhbIPaXEHME TOro Xe Tuna,
4YTO 1 BblpaxeHue Bbibopa.

Mprmep:
INPUT TestValue
SELECT CASE TestValue
CASE1,3,5,7,9
PRINT “HeueTHoe”
CASE2,4,6, 8
PRINT “YeTtHoe”
CASEIS< 1
PRINT “O4yeHb maneHbkoe”
CASEIS >9
PRINT “OueHb 6onbLuoe”
CASE ELSE
PRINT “He uenoe 3HayeHune”
END SELECT
Ecnn BbipaxeHue BbIOOpa OTBEYAET YC/IOBUSIM CMMCKA BbIPaXEHWN JAHHOro
6noka CASE, BbINOMHAIOTCA onepaTopbl U3 3Toro 6s1oka. MNocne aToro ynpasneHue
nepenaeTcs onepaTtopy, cnenyowemy 3a END SELECT.
MOXHO MCNONBb30BaTb HECKOJILKO BbIPAXEHNN NN MPEAENOB B KAXA0M YCI0BUN
CASE. Hanpuwmep:
CASE1TO4,7T09, 11, 13, IS > MaxNumber%
Bnok onepatopoB CASE ELSE BbinOnHAETCS TONbKO B TOM Clyvyae, €Cnu
BblpaxeHne BbIOOpa He yAO0BNETBOPSET HU ofgHOMY M3 ycnoBuii CASE. O6bl4HO
1cnonb3yetcsa A 06paboTkM HexenaTesibHbIX 3HAYEHUIA.

4.6.6. Onepartopsbl umkna
B QBASIC cywiecTtByeT Tpm BUAa LUKIIOB:
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1. FOR ... NEXT.

2. WHILE ... WEND.

3.DO ... LOOP.

®opmart onepatopa FOR ... NEXT:

FOR cueTtuunk = Ha4ano TO koHew, [STEP war]

[ Teno umkna ]

[EXIT FOR]

NEXT [cueTuuk [, cyeTymk ...]]

CyeTuuk - yncnoBas NepemMeHHasi, MCnosib3yemasi Kak CHeTHMK LMKa; Havano -
HayanbHOE 3HaYeHWe CYETYMKA; KOHEL, - KOHEYHOEe 3Ha4yeHue CHeTyuka; war - war
M3MEHEHUS1 3HAYeHUs1 cHeTymKa, no ymonyaHuio 1.

Mpumep: FOR i% =1 TO 10
PRINT i%, 1/i%
NEXT

Cxema ons paHHoro npumepa (puc.16):

72

i% = 1

BbIBOJ,
1%, 1/i%

i% =i% + 1

]
pa

l\
Puc. 16

FOR ... NEXT - ynpasnsiowuii onepartop, NoBTOPSOLLMiA 6510k ornepaTopos (Teno
Lmkna) yka3aHHoe 41cno pas.

Linkn FOR ... NEXT BbINONHAETCHA TONLKO B TOM Clly4ae, €CNv Ha4ano naocC war
MEHbLUE WAV PABHO KOHEYHOMY 3HAYEHMIO cyeTymka. ECnu koHeu, mMeHblue Havana,
TO Wwar gomkeH OblTb OTpuLaTeNbHbIM. Linkn BeINONHAETCS 00 Tex Nop, noka Tekyllee
3Ha4YeHne CYETYMKA HE BbIMAET 3a PaMKM €ro KOHEYHOrO 3HaveHus. [Npu 3aBepLueHn
TEKYLLLEro umkna K 3Ha4eHnio cyeTymnka npmbaenseTcs 3HadeHmne wara. Ecnv Havano
1 KOHEL, UMEIOT OJHO 1 TO Xe 3Ha4YEeHne, LMK BbINOJIHAETCS OAVH Pa3, BHE 3aBUCMMOCTU
OT 3Ha4veHua wara. Ecnu war paBeH Hyno, LUMKN NPOAOmKaeTca HeonpeaeseHHoe
BpeMS1.

dopmat onepatopa WHILE ... WEND:

WHILE ycnosue

[onepaTopbl]

WEND

YcnoBue - Norn4yeckoe BbipaxeHue; onepartopbl - N060e KOJNYECTBO
oneparopos.

WHILE ... WEND - ynpasnsitoLmin onepaTop, BbIMOSHSALLMIA 6/10K ONepaTopoB A0
Tex nop, Nnoka ykasaHHOe yCNoBME UCTUHHO. Ecnu ycnoBue NOXHO, BbINOMAHAETCS
onepartop, cneayowmin 3a WEND.
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Mpumep:

INPUT R$

WHILE R$ <> “0” AND R$ <> “H”
PRINT R$ : INPUT R$

WEND

Cxema ong npumepa (puc. 17):

Beog R$

NN

L
/ suison RS
L

)

Puc. 17

DO ... LOOP - ynpasnsioLpmin onepaTop, KOTOPbI NOBTOPSIET 610K ONEPaTOPOB.,
noKa ycnoBME UCTUHHO, UKW 0 TEX MOP, KOrAa OHO CTaHeT NoxHbIM. CylecTByeT Aga
BapwmaHTta uukia DO ... LOOP (puc. 18, 19).

Linkn DO ... LOOP ¢ npoBEpPKO BbIpaXEHNSA B HAYane:

DO WHILE ... LOOP;

DO UNTIL ... LOOP.

®opwmat oneparopa DO ... LOOP ¢ npoBepkovi BbipaxxeHus B Havasne (puc. 18):

DO [{WHILE | UNTIL}

NIOrM4eckoe BblpaXeHne]

[onepaTopsbl urknal

[EXIT DO]
LOOP
Cxema DO WHILE ... LOOP Cxema DO UNTIL ... LOOP
{ Het 1
| I
Teno uikna
Teno uvkna
—I h

| Puc. 18.
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Mpumep:

DO UNTIL INKEY$ <>«

LOOP

3TO NycTON UMK, B KOTOPOM OXWOAETCS HaxaTtue 6o KnaBuLn.
Unkn DO ... LOOP ¢ npoBepkovi BbipaxeHusi B KOHUe (puc.19):

DO ... LOOP WHILE;

DO ... LOOP UNTIL.

®opmart onepatopa DO ... LOOP ¢ npoBEPKO BbIPAXEHUS B KOHLE:
DO

[onepaTopbl uuknal

[EXIT DO]

LOOP [WHILE | UNTIL noruyeckoe BblpaxeHue]

Cxema DO ... LOOP WHILE Cxema DO ... LOOP UNTIL
TEso umnkia Tesno unkiIa

Het
YCJI0BUE ‘ yCnoBue
| Puc. 19 |

Mpumep:

DO

INPUT “Yucno: “; Ch

Total = Total + Ch

LOOP WHILE Ch <> 0

BBoauMble YMcna cknaapiBaloTcs 40 Tex rnop, noka He OyneT BBEOEH HOJb.

4.6.7. Onepatop 6Ge3ycnoBHo1 Nnepepaym ynpaeneHus GOTO

dopmat onepatopa GOTO:

GOTO m,

rae m - MeTka CTPOKM, K KOTOPOU OCYLLIECTBSETCS NEPEXOL.

Hanpumep, onepatop GOTO 100 nepepaet ynpaBneHne onepaTopy C MeTKOW
100.

Jio6oin onepatop nporpaMmbl MOXET 6bITb NoMedeH. MeTka B QBASIC - 310
nmbo mnpoeHTndukaTop ¢ gBoeTouymem, nubo uenoe ymcno 6e3 3Haka (kak B
npeabliaywmx sepcusix BASIC).

OnepaTop GOTO ponkeH 6biTb MO0 eAMHCTBEHHLIM ONepaTopoM CTPOKU, NGO
nocnegHUM onepaTopoM MHOrOOMNepaTopHOKM CTPokK. Hanpumep,

s=0:x=0.01:n=n+1:GOTO 120

Mporpammy ¢ obunnem GOTO TpyaoHO YnTaTh, OTAXMBATL, MOANDULIMPOBATD,
Tak Kak OHa He MMEET YeTKOl CTPYKTYypbl. Micnosib3oBaHue B NporpamMmme oreparopa
GOTO cBuaeTenbCTBYEeT O TOM, YTO MPOrpPaMMUCT He MOJIHOCTbLIO OBNaAen BCEM
©60oratCcTBOM ynpaBngaoLLmMX CTPYKTYP A3bika QBASIC.
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4.6.8. OnepaTop MHOXeCTBeHHOro Bsioopa ON GOTO

ON GOTO cnyxxuT ons nepenayn ynpaeieHUs padHbiM CTPOKaM NMporpamMmbl B
3aBMCUMOCTHM OT 3HAYEHUS yKa3aTensa nepexoaa.

dopmat oneparopa:

ON ykazatenb nepexoga GOTO cnmcok MeTOK,
roe ykasartenb nepexopa - noboe OonycTuMoe apudMETUHECKOE BbIPAXEHUE WU
nepemMeHHas.

Mpwn BbINONHEHMM ONEPATOPA BbIYNCASETCS NPEXAE BCEro 3HA4YEHUE YMCNOBOrO
BblpaxeHus. Llenas yacTb €ero ncnonb3yeTcs B KAYECTBE yKka3aTens nepexona Ha OgHy
13 NepeyncngemMblix METOK B CAUCKE: TakK, Npu 3Ha4eHnn 1 nepexon OCyLLeCTBASETCS
K CTPOKE C MEPBOM METKOM U3 CNNCKA; MPY 3HAYEHUN 2 Nepexon OCYLLLECTBASETCS K
CTPOKe CO BTOPOM METKOWM 13 cnucka un T. 4.

Mpumep.

20 PRINT “Beeante HOMep anemeHTa oT 1 oo 47;
INPUT n
ON n GOTO 100, 200, 300, 400
GOTO 999

100 PRINT “Nlutunia” : GOTO 20

200 PRINT “Bogopoa” : GOTO 20

300 PRINT “T'enuii” : GOTO 20

400 PRINT “Bapuin” : GOTO 20

999 PRINT “KoHey” : END

Mpu n =1 onepatop ON GOTO nepepact coobuieHne ctpoke 100, npu 3TOM
BbIBOOMTCH coobLieHune: “Jintnii”. [lanee ynpaeneHne ¢ nomMoLubio onepatopa GOTO
nepenaetcsa ctpoke 20. Mpu OTCYTCTBUM CTPOKM, COOTBETCTBYIOLLEN yKa3aTesto
nepexona, HanpumMep n = 7, yrnpasneHne NepenfaeTcs onepatopy, Clenylolwemy 3a
ON GOTO, T0 ecTb BbINnOnHUTCA GOTO 999.

Onepatop ON GOTO Takxe aBngeTcs yctapeBLUen KOHCTPYKLUMEN. AHANOMNYHbIA
onepatop SELECT ... END SELECT obnagaeT sBHbIMY NPENMYLLLECTBAMMU.

Tabnuuy onepatopoB QBASIC cMm. B koHLUe daiina (MpunoxeHne 2).

5. TIPOTPAMMUPOBAHUE OCHOBHbIX AJITOPUTMUYECKUX
CTPYKTYP HA A3bIKE QBASIC

Jllobaa ckofb yrogHo Gonbluas nporpamMma cocTouT n3 Habopa OCHOBHbIX
anropuTMMYEcKUX CTPYKTYyp. HayumBwWKNCbL NPOrpamMmMmpoBaTb OCHOBHbIE
anropuTMmMYyeckme CTPYKTYpPbl, MOXHO MEpPexoanTb K cOo3aaHuio 60MbLUIMX
coaepXaTesbHbIX MPOrpamMMm.

5.1. MporpaMmmbl IMHENHOW CTPYKTYPbI
Mporpamma NMHENHOro BLIYUCIUTENILHOIO MpoLLecca nNpeacTaBnseT cobon
nocnenoBaTenbHOCTbL ONEPaTopoOB NPUCBANBaHMS, BBOAA U BbIBOAA, KOTOPLIE TEMNEPD
HaM M3BECTHbI. pnBeagemM npumMep nporpamMmbl AVHENHON CTPYKTypbl Ha QBASIC
(puc. 20).
3apaua 1. Bbumcnutb 3Ha4eHNa GYHKUMA Y u Z.

y=(e¥+e?)/2; z=(avX1-bVX2)/c
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x1=(b+ \b2—4ac\)/2a x2=(b— \b2—4ac\)/2a

Cxema anroputma lporpamma
REM 3apaya N1
INPUT “b”; b
b INPUT “c”; ¢
BBOAQ, D, C X1 = (b + SQR(ABS(b"2 - 4 * a * ¢)))/(2 * a)
X2 = (b - SQR(ABS(b"2 -4 *a * ¢)))/(2 * a)
Y = (EXP(-x1) + EXP(x2)) / 2
X1=... Z=(a*SQR(x1) - b *SQR(x2)) /c
| PRINT “Y=“;Y;“Z=“;2Z
END
X2 =
|
Y =
I
Z=

Puc. 20

Paspabotka anroputma. VicxooHble OaHHble: a, b, ¢. X1 n X2 ponxHbl OblTb
onpegeneHsbl paHbLue, 4emM Y 1 Z, Tak Kak BXOAAT B pacHeTHY0 dopmyny ana Y n onqa Z.

Mocne TOro, Kak NporpaMma HanucaHa u Afis Hee BblOpaHbl UCXOAHbIE AaHHbIE,
HYXHO, 4TOObI 3Ta NporpamMma Obina BbinosiHeHa. MporpaMma BBOAUTCS B ONEPaATUBHYIO
namsatb IBM (Hanpumep, C knaBuaTypsbl), 4AETCA KOMaH4a Ha BbinonHeHve. [Npoueccop
BbINnosHAET nporpammy. Onepatop INPUT noTtpebyeTt BBOAA TPEX YACIEHHbIX 3HAYEHUI.
Onepatop PRINT BbiBEOET

Y=...Z2=...,
roe BMECTO MHOMOTOYMUS YNCSIEHHbIE 3HAYEHNA NEPEMEHHbIX Y 1 Z.

5.2. MporpamMmmMmupoBaHue asropuTMOB pas3BeTBAdAlOLWenca
CTPYKTYpBbI

Ha npakTuke penko yoaetcs NnpeacTaBuUTb CXEMY afirOpUTMa PeLLEHs 3a4a4u B
BUAE NIMHENHOW CTPYKTYypbl. YacTo, B 3aBUCMMOCTU OT Kakux-nmbo 3HayeHui
NPOMEXYTOYHBIX Pe3ynbTaToB, HEOOXOAMMO OpraHM3oBaTb BblYUCIEHWE NMBO MO
ofHUM, nnbo no apyrum dopmynam. B QBASIC cyLiecTByeT HECKObKO OMepaTopoB
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AN NporpamMMmpoBaHns PasBeTBISIOLLMXCS CTPYKTYP. BOT HECKOJIbKO NpakTUyecKux
npUMepoB.

3apaua 2.

[MycTb 3HayeHue Y 3aBUCUT OT 3HAYEHUS X.

3— Y

2_

— T 1 1 T = X
i 2 3 4 5

CocTaBuTb NPOrpamMmy BbIYUCIEHUS 3HAYeHMs Y MO 3Ha4YeHuio X.

PaspaboTtka anroputma. Ha rpaduke npepncraBneHa CrioxHasa QyHKUMS.
3aBucuMocCTb Y OT X MEET pa3Hbiid xapakTep Ha padnunyHbix ydactkax ocu X. Mpn X < 2
Y=X.BuHtepBane ot 2803 Y=2.TlpuX>3 Y =-X+ 5. [pn nOCTPOEHMNN CXEMBI
anroputmMa (puc. 21) 4OCTaTo4yHO ABYX IOrM4eckmnx 6GJ1I0KOB A OpraHM3aLmMm pacyeToB
no Tpem BeTBAM. B nporpamMme kaxaomy normdyeckomy 650Ky COOTBETCTBYET
YCIOBHbIN Oneparop.

Cxema anroputma Mporpamma
1 C Havano

REM 3apaya N 2

INPUT “X”;X

IF X< 2THEN

Y=X
ELSE IF X < 3 THEN

Y=2
ELSE

HEeT Y=-X+5

Y =X ENDIF

ENDIF

PRINT " Y=";Y

END

Y=-X+5

8

OCTaHOB

Puc. 21
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Ecnun ynosnetBopeHo ycnosue X < 2, TO y NOly4UT 3HAYEHNE, PABHOE 3HAYEHMIO
X, 3TO 3Ha4YeHne 3aTtemM OyneT BbiBeOeHo. Ecnu ycnoBue X < 2 He yaoBNeTBOPSETCS,
TO 3HayeHue Y ByaeT onpeaeneHo BhINOJIHEHNEM YCTOBHOIO oreparopa
IF X< 3 THEN
Y=2
ELSE
Y=-X+5
ENDIF

3apaua 3. Bbiuncnnte 3HadeHne pyHkummn Z = X /Y, roe Y = sin(nX) + 0.5.

Paspabotka anroputma. Kazanocoh 6bl, peLleHne aTol 3a4a4m MOXHO onucatb
anropuTMOM JINHENHOI CTPYKTYpbl. OfHAKO ANs yA0BNETBOPEHMS CBOMCTB MaCCOBOCTU
1 Pe3yNbTaTUBHOCTU anroputMa HeoBXoaMMO, YTOObI NMPY NIOObLIX NCXOAHbLIX OAHHbLIX
Obl1 NONy4eH pe3ynbTaTt UK coobLLEHVE O TOM, YTO 3aJa4a HE MOXET ObITb peLueHa
npu 3a4aHHbIX UCXOAHbIX AaHHbIX. JeicTButensHo, ecnn Y = 0, 3agaya He MOXET
ObITb pelueHa. MMoaTomy B anroputMe HeoOBXOAMMO NMPeayCMOTPEeTb 3TOT Cly4vain 1
BblAaTb B KA4ecTBe pesynbrarta uHdopmauumio o ToM, 4to Y = 0. PaccmartpuBaemblii
BbIYNCINTENbHBIA MPOLEeCcC AO0JXEH UMeTb ABe BETBU: B ogHoW, ecnn Y 1 O,
Heo6X0AMMO BbIYUCIUTbL 3HAYEHME NEPEMEHHON Z, a B APYrol - Aatb MHGOPMaLMIO
Y = 0 (puc. 22).

‘PerueHne 3aaayqm N3
1 INPUT “X “ X
INPUT “n “; n
2 Y = SIN(n * X) +0.5
BBOA X, n IFY <> 0 THEN
3 PRINT “Z2=*%,Z
ELSE
Y=sin nX+0,5 PRINT “IeneHne Ha Honb”
ENDIF
4 ‘ END
na 0 HEeT
6 5 -
3 BbiBOO “[e
Z=X/Y nexHue Ha Dy
[ 2/
BbIBOA, Z
8

Puc. 22
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3apaua 4. B 3aBMCUMOCTU OT BBOAMMOIO Mpu3HaKka g paccymTartb 3Ha4YeHne
dYyHKUMKM Z.
0,ecnnq=0;
sinX, ecnuqg=1;
Z=] e,ecnmq=2;
logX, ecnu q = 3;
X*X BO BCEX OCTaJIbHbIX Cly4asXx.

BbIBOJ,
noacKasku

< OCTaJibHblE Clly4aun

Z=0 Z =sin X Z=¢eX Z=InX 7 =X

BbIBOA, Z

OCTaHOB

Puc. 23. Cxema anroputma

Ha puc. 23 npuBeneHa CTpyKTypa, KOTopast Ha3bIBAeTCS “MHOXECTBEHHbIV BbIOOP”.
B 3aBMCMMOCTM OT BBOAMMOrO 3HAYEHMS  BbIYUCIEHUS OCYLLECTBASOTCS MO OOHOM
BETBU M3 NATU.
Ha QBASIC Takasi cTpykTypa MOXeT ObiTb 3anporpaMmmupoBaHa C MOMOLLbIO
onepaTopoB:
a)IF ... THEN ... ELSE;
b) ON GOTO;
c) SELECT ... END SELECT.
Mcnonb3yem onepatop SELECT kak Hanbonee CTPYKTYPHbIA.
lNporpamma:
‘ PeweHne 3agayun N4
INPUT “X “; X
PRINT “BBeante npusHak pacyeTHon popmynbl: 0 - Z =0, 1 - Z = SIN(X)”
PRINT “ 2 - Z = EXP(X), 3 - Z = LOG(X), B ocTafbHbIX cnyyasax - Z =X * X”
INPUT “g “; q
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SELECT CASE q
CASE0:Z2=0
CASE 1 : Z = SIN(X)
CASE 2 : Z = EXP(X)
CASE 3 : Z = LOG(X)
CASEELSE:Z=X*X
END SELECT
PRINT “Zz=%Z
END
lpu ncrionb3osarum orneparopa ON GOTO riporpamma vimesna 6bl CeayoLLMi BU:
‘ Pewenve 3apaun N4 ( BapuaHTt ¢ ucnonssosaHmem ON GOTO)
INPUT “X “; X
PRINT “Beegute npuaHak pacyeTtHor dopmynbl: 0 — Z =0, 1 — Z = SIN(X)”
PRINT “ 2 — Z = EXP(X), 3 — Z = LOG(X), B ocTanbHbIX ciy4aax — Z = X * X”
INPUT “q “; 9%
ON g% + 1 GOTO 10, 20, 30, 40
Z=X*X:GOTO 50
10Z=0:GOTO 50
20 Z = SIN(X) : GOTO 50
30 Z = EXP(X) : GOTO 50

40 Z = LOG(X)
50 PRINT “Z2=*;Z
END

Mpu g% = 0 nepexon, OCyLLECTBNASETCA Ha onepartop ¢ meTtkon 10, npn q% =1 -
Ha onepaTop ¢ MeTkon 20 U T. A.

5.3. MporpamMmupoBaHue aniropuTMOB LUKJIMYECKOW CTPYKTYpbI

Pasnnyalot perynsapHbie (C U3BECTHbIM YUC/IOM MOBTOPEHUN) LUKABbI C
ynpasnsowmM napaMeTpom, yCrioBMeEM OKOHYaHUS MOBTOPEHUS KOTOPOro SIBASIeTCs
OOCTUXEHMe napamMeTpoM LMK/a CBOEro KOHEYHOro 3Ha4YeHud; UMKNAbl C
HEN3BECTHbIM YMC/IOM NMOBTOPEHUN, B KOTOPbIX YCI0BME NOBTOPEHNSA NN OKOHYaHUA
uuKna 3ajaeTcsd MO HEKOTOPOMY BbIYHUCAFAEMOMY MPOMEXYTOYHOMY WU
OKOHYaTeNbHOMY pe3ynbTaTy, Hanpumep, noka He OyaeT AOCTUrHyTa Tpebyemas
TOYHOCTb BbIYUCEHUS. TUNNYHBLIM NPUMEPOM TakMX LIMKII0B ABNAIOTCA Tak Ha3bliBaeMble
UTepaLUOHHbIe LKIbI.

Linkn FOR ... NEXT - 310 uukn ¢ 3apaHee 3aaaHHbIM KOIMYEeCTBOM MOBTOPEHMA.
MoXHO Takxe BbINTU U3 UMKIA, HE OOXMOAACb BbIMNOJHEHUSA BCEX MOBTOPEHUN,
BOCMOJ/Ib30BaBLUNCb aibTEPHATMBHLIM BbIXOOOM M3 LMK/A NPy NOMOLLM onepartopa
EXIT FOR. YnpasneHue 6ygeT nepenaHo Ha onepaTop, ctoawmii nocne NEXT.

B QBASIC cTpykTypy C npenycnosmem peanmaytot onepatopsl: WHILE ... WEND,
DO WHILE ... LOOP, DO UNTIL ... LOOP 1 FOR ... NEXT. CTpyKkTypy C NOCTYC/NOB1EM
peannadytot onepatopsbl: DO ... LOOP WHILE n DO ... LOOP UNTIL.

[nga opraHmsaumn LUMKNNYeCcKux CTPYKTYP MOXHO MCMoJib30BaTh onepartopsb! IF
...THEN 1 GOTO.

3apaua 5. OnpenenuTb cpeaHuii poCcT CTYAEHTOB B rpymnmne.

PaspaboTtka anroputma. VicxoaHoh nHdopmaumel ans pelleHms 3Toin 3agaum
SIBNSIIOTCS YMCNO CTYAEHTOB B rpynne 1 poCcT KaXaoro ctyaeHta. B aton 3apgaye mbl
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BCTPEYaEMCS C pacnpoCTpaHEHHOW 3aaa4dei pacyeta cyMmmbl. Cymma nonyyaeTcs nytem
HaKOMJIEHNs cnaraeMblxX B KakO-nnmbo nepemeHHor. HakonneHme ocyLlecTBnsieTcs B
umkne. HayanbHOMY 3HAYEHMIO CyMMbl NPUCBaMBaETCs 3HA4YEHME HOoMb. B umknie k
TeKylemMy 3Ha4YeHnto CyMMbl NpubaBngeTcs 3Ha4YeHne o4epeaHoro ciaraemoro

S=85+r.
3
S=0
]
4
i=1
4
5
BBOJ, I
6
S=S+r
7 I
i=i+1
8
ha

Puc. 24. Cxema anropntma

Yucno cTynoeHToB B rpynne
0603HayMm n. 3ITo mcxopHas
BenmymnHa (puc. 24). B nepemeHHom
S 6ynem HakannmeaTb CYMMY.
3apgagnm S 3HayeHue HOoJb.
Mopcyet HoMepa cTyneHTa Oyaem
OCYLLECTBNAATbL B MEPEMEHHON .
HayHeM c nepBoro ctygeHTa i = 1.
Beoamm pocT nepeoro cryaeHTa. K
npenpiaylemMy 3Ha4eHNI0 CyMMBl,
T. €. K Hynio, npn6aBum pocT
nepBoOro CTyfAeHTa W peaynbrar
NMPMCBOMM MNEPEMEHHON S.
Mepengem k cnegyowemy wary i
=i+1 = 1+1 = 2. Y nepeMeHHON i
Tenepb 3HadveHne 2. BbinonHum
NPoBEPKY BbIxoAa M3 uukna. Ecnu
i HE NPEBBLICWIIO €eLLEe 3HAYEHMS N,
TO Mbl BO3BpaLLaemMcs K 6noky 5 un
BBOAMM POCT CNeaylouwero
ctyneHta. K npeabiayuwemy
3HAYEHUID CYyMMbl, @ 3TO pPOCT
nepBoro ctyaeHTa, npubaBnsem
POCT BTOPOro CTyAleHTa 1 pe3ynbTar
3anncbIBaeM B NepemMeHHyto S. B
nepeMeHHon S Tenepb b6yneTt
XPaHUTBLCS CYMMa [BYX 3HAYEHWUIA:
pOCT MepBOro CTyAeHTA U POCT
BTOpOro crtyneHTta. [Janee
nepexoamm K cnenyioLlemy Liary.
LUnkn nostoputca N pas mn B
NEPEMEHHON S HAKoMUTCS cymma
BCEX 3HAYEHUIN POCTOB CTYAEHTOB.
CpegHuin pocT onpepensiemMm no
dopmyne S = S/n.

Sanuwem nporpammy, ncrnonsaysi onepatops! IF ... THEN n GOTO.
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‘3apaya N 5, BapuaHT 1

INPUT “BBegute n “;n

s =0 :i=1 ‘HayanbHble NPNUCBOEHUS

100 PRINT "Beeaute pocT “;i; “- ro yueHuka”; : INPUT r

s=s+r:i=i+1

IF i <=n THEN 100

s=s/n

PRINT “CpegHuin poCT y4EHNKOB B Knacce - “; s

END

Onepartopsbl TENa umkia

100 PRINT "BBeagnte pocT “ ;i ; “- ro yyeHuka”;

INPUT r

s=s+r:i=i+1

MpoBepka okoHYaHUS Uukna npoussoantca onepatopom IF ... THEN 6e3 ELSE.
MonHas 3anuck onepatopa IF i <= n THEN GOTO 100. B cnyyasix, korga aga cnyxe6Hbix
cnosa THEN 1 GOTO cToaT psaom, OAHO U3 HUX MOXHO OMyCTUTb.

30ecb OpraHn3oBaH LUK C MOCTYCNOBMEM. Teno uuvkia BbIMOSHUTCSA XOTS Obl
OJMH pas, HE3aBMCMMO OT TOr0, YEMY PABHO N.

B aTo nporpamme: n - KOAMYECTBO CTYLAEHTOB B rpynmne; i - HOMep TeKyLlero
CTYAEHTA; I - POCT TEKYLLEro CTyAEHTa; S - MEPEMEHHasi, B KOTOPOW HakanavneBaeTcs
CyMMa, a 3aTeM B 3Ty X€ MEePEMEHHYIO 3aMnuCbIBAeTCa CpenHUii poCT CTYAEHTOB,
paccymnTaHHbIN Kak cpegHee apudmMeTnyeckoe.

3anuwem cxemy, ucrnonb3ys 610k moamdukaumm (puc. 25).

Ha4vaJio

Ewe pa3 obpatnTte BHUMaAHME HA
TO, 4TO O6nok 4 - mogudukauusa -
BKJO4YMN B ceba Tpu 6Gnoka
npenblaylei cxemsl - 6nokn 4, 7, 8.

3

6
S=S+r
‘—I
7
S=S/n

BbIBOA, S

OCTAaHOB

Puc. 25
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[Ona peanusaunmn aToii cxemsbl (puc. 25) Ha QBASIC 6onbliue BCero noaxoamt
onepatop uukna FOR ... NEXT.

‘3anaya N 5, BapuaHT 2

INPUT “BBegute n “;n

s=0

FORi=1TOn

PRINT "BBeante pocTt “; i; “- ro yyeHuka”; : INPUT r

s=s+r

NEXT i

s=s/n

PRINT “CpegHuin poCT YYEHMKOB B Knlacce - “ ;' s

END

Onepatop FOR i = 1 TO n MoxHO 6b110 Obl 3anuncaTtb

FORi=1TO n STEP 1

HanomMHuMm, 4TO war pasHbIn 1 NPUHMMAETCH NO YMOHAHMIO.

3apauya 6. Boumcnntb cymmy rapmoHudeckoro psgah=1+1/2+1/3+ ...+ 1/
n.

Paspa6otka anroputma. CyMMUPOBaHME HAa4YMHAEeM C N - oro 4yneHa. MNepsoe
cnaraemoe 1/n. B upkne n ymeHbluaeTcs Ha eanHundy: n = n — 1. Cymmuposanme h=h +1/n
npPon3BOOUTCS B LMKIE A0 Tex nop,
Havasno noka n > 0.

‘Bapayva N 6 (puc. 26).
INPUT “BBegute n “; n

h=0
WHILEn >0
h=h+1/n
h=0 n=n-1
WEND
1 PRINT ” Cymma = “; h
END
5 P N—
h=h+1/n
6 |
n=n-1
e 1

;

8
OCTaHOB

Puc. 26. Cxema anroputma
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Hariwem nporpammy, ncrnosns3ys onepatop FOR ... NEXT.

Ins n3obpaxeHns CxeMbl aniroputma Bocrnosnbayemcs 6,10koM “moandurkaums”
(puc. 27).

Ha4vano

‘Bagavya 6, HO ¢ MCNONb30OBaHUEM
onepatopa umkna FOR.
INPUT ” Beegute n “; n

h=0
FORi=1TOn
h=h+1/i

h=0 NEXT i

PRINT “Cymma = “; h

h=h+1/i

v

BbIBOA, N

OCTaHOB

Puc. 27. Cxema anroputma

Hanvwem nporpammy ana 3agaydv 6 ¢ MCNONb30BAHMEM OMeparopa UMkna ¢
nocTycnoBuem (puc. 28).

* 3apgaya N 6. Linkn ¢ nocTtycnoemem
Havano

INPUT “BBegute n ”; n

h=0
DO
h=h+1/Mn:n=n-1
h=0 LOOP UNTILNn =0
PRINT “h =“h
T 3 END
h=h+1/n
1
n=n-1

BblBOO N

OCTaHOB

Puc. 28. Cxema anropntma
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Bapava 7. NycTb AaHbl yicna a, b (a >1) . MNony4nTb BCE YneHbl GECKOHEYHOM
nocnenoBaTenbLHOCTU a, a2, a%, ... MeHbLure Y1ucna b.

PaspaboTtka anroputma. Kaxnpli 4neH nocnefnoBaTeslbHOCTU MOXET ObiTb
paccunTtaH 13 npeabiayuiero no édopmyne ¢ = ¢ * a. Takon pacuyeTt oygeTt
NPOV3BOAUTLCH MHOIOKPAaTHO, CJIEA0BATE/IbHO MOXHO OpPraHu3oBaTtb UMKI. Yncno
NMOBTOPEHWNA LKA 3apaHee HeEM3BECTHO. B nporpamme 1Mcnosib3yemM KOHCTPYKLMIO

WHILE ... WEND
‘Banada N 7 (puc. 29).
INPUT “BBegnte a “; a
INPUT “Beonte b “; b

c=a
WHILEc < b
PRINT a;
c=a c=c*a
WEND
END
a -
HeT
BbIBOL, a
c=cxa
P —

OCTaHOB

Puc. 29. Cxema anroputma

Mpw BbINOAHEHUW 3TOM NPOrpaMMbl NEPEMEHHAS € NOCIeA0BaTENBHO NPUHUMAET
3HayeHus a, a2,a ... UaMeHeHVe 3HaYeHns ¢ NPONCXOAMUT A0 Tex Nop, Noka OHO He
cTaHeT 6osfblUe WK paBHO 3HadyeHutio b. Ecnn a > b, To He OyneT BbIBEAEHO HWU
OZIHOr O YfieHa NocnefoBaTelbHOCTH.

Bocnonb3yemcst koHcTpykumen DO ... LOOP ¢ NpuHyanUTENbHbIM BbIXOAOM U3
umkna EXIT DO.

‘Bagaya N 7. BapunaHT 2.

INPUT “ Beegute a “; a: INPUT “b “; b

c=a
DO
PRINT a; : c =c*a
IF c < b THEN EXIT DO
LOOP
END
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3apava 8. Bblumcnntb cymmy 6ECKOHEYHOMO psiaa.

2 3
— =+ —+,

C TOYHOCTbIO €.
PaspaboTtka anroputma. VicxogHelMn faHHeiMK gensoTes X u e. Heobxoammo
i

noacynTaTb CyMMy 41eHOB NocnenoBaTesibHOCTU, yaoBNEeTBOPAIOLWMX YCITOBUIO m <e.
Il

Kaxaplihi yneH nocnenoBaTeslbHOCTU O0/MKEH ObITb nony4yeH mn3 npegbiaoyuiero 4aeHa
3TOM NocNenoBaTelbHOCTH.

X _XKX _ XIXIX
1 R pt BT nn
Takas dopma 3anncu, B KOTOPOM Kaxablin Ceayowmnin aneMeHT pacyeTa MOXeT
ObITb NOJly4eH N3 NpeablayLero, HasblBaeTCs peKypeHTHoW (popMOoi.
Ona paHHon 3apgaum P = P xXX/i. na pacyeTta BeMYMHbI TEKYLLErO YneHa
nocnenoBaTenbHOCTU HeOOX0OAMMO 3HaTb ero NopsiAKOBLIA HOMEP M 3HayYeHue
npenbIiayLLero YieHa.

X
P=PE‘iﬁ; P, = nT.o.

Bnok 3 - o06Hynsaem HavanbHoe
3HAYEeHME CYMMBbI. Bnok 4 -
BCNoMoraTenbHoe AenlcTBue. 3apaHue
Ha4vanbHOro 3HaveHua gna P. bnok 5 -
3apaHne nopsiAKoOBOrO HOMepa 4neHa
nocnegoBatensHOCTU. Bbnok 7 - pacuyer
I BEJINYMHBI TeKyLero yneHa
4 P =1 nocnepoBartenbHoCcTW. Bnok 6 - cpaBHeHNE
TEKYLLEro 4neHa nocnenoBaTenbHOCTU C
5 3aJaHHON To4YHOCTbIO. Ecnn P 3 e , 1O
i=1 TaKOW 3N1EMEHT HY>XXHO CYMMMPOBATb, ECNN
HeT, TO 3a4aHHAas TOYHOCTb AOCTUTHYTA U
pacyeT MOXHO 3aKOHYUTb. Bnok 8 -
6 @ HeT HakonieHne cymmbl. Bnok 9 - nepexop k
crneayloLemMy TEKYLLLEMY HOMEPY U 3aTEM
7 K 6noky 6.
P =P xX/i
8 1
S=S+P
9 I
i=i+1
|
10
11

Puc. 30
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B naHHOM npuMepe opraHmM3oBaHa uykindeckas cTpykrypa tmna “lMoka” (puc. 30).

MoBTOpeHWe NnocnenoBaTelbHOCTM OMNepPaToOpPOB C NPOBEPKO YCI0BMS B Ha4ane
KaXK[,0ro NpoxoAa upkia Ha3biBaeTcsl uTepauven.

lNporpamma:

‘Bapaya N 8

INPUT “Beeoute X” ; X

INPUT “BBegute TOYHOCTb pacyeTta ” ; e

S=0:P=1:i=1

DO WHILE p >=¢

P=P*X/i:S=S+P:i=i+1
LOOP
PRINT “Cymma psga =“; S
END

3apaua 9. OnpenennTtb KONNMYECTBO CTYAEHTOB B rpynne, MMEKoLWMX POCT BbilLe
cpenHero.

Paspabotka asiropytma. VIcxoaHble JaHHbIE: KONIMYECTBO CTYAEHTOB 1 POCT KaXa0ro
cTyneHTa. lMepBas nonosvHa anroputMa paspaboTaHa B npeabiaoyllen 3agade -
onpepneneH cpegHuin pocT. [lanee pocT Kaxaoro CpaBHNUBAETCS CO CPEOHUM.

Ecnun BBOAVIMOE 3HAYeHME poCTa CTYAEHTA NPEBLILLAET CPeAHEE 3HAUYEHME, TO B
CYETYMK YMcna Taknx CTyaeHToB Heobxoammo gobasntb eanHnly K = K + 1. CuyeTunk
obpasyeTca 13 nepemeHHoli K, HayanbHoe 3HayeHue KOTOPOW mnosaraem paBHbIM
Hyno (6nok 8), a cymmmnpoBaHme npoucxoaut B 6noke 12, ecnu ycnosue (6nok 11)
BbiNoNHgAeTCcs. B cxeme A (puc. 31) nmeetcs oamMH HeEOOCTaATOK: POCT CTYAEHTOB B
rpynne BBoanTca asaxasbl. [pu peweHnmn 3agadm Ha OBM, npnaetcs BBOOUTb OOHY U
Ty Xe MHdopmMauuio ABaXAbl. OTOT HEAOCTATOK MOXHO YCTPaHUTb BBEAEHUEM
nepemMeHHol ¢ niaekcom. B cxeme B (puc. 31) pocTt cTyaeHTa 0603Ha4YeH nepeMeHHon
r, roe i - TEKYLLNIA HOMEpP CTyAEeHTa. I - OAQHOMEPHbI MacCuB U3 N 3/IEMEHTOB. Bnok
10 U3 anropuTMa MUCKJIOYEH.

lMporpamma ans cxemel A.

‘3apava N9

INPUT “n “;n

S=0

FORi=1TOn

PRINT "Beegute pocT “ ;i ; “- ro yyeHumka”; : INPUT r
S=S8S+r

NEXT i

S=S/n

K=0

FORi=1TOn

PRINT "Beeaute pocT “ ;i ; “- ro yyeHmka”; : INPUT r
IFr>S THEN K = K+1

NEXT i

PRINT “YyeHukoB Bbille cpegHero “; K

END

Mpn nporpaMmmMuMpoBaHWM OaHHOW 3ajayn no cxeme B Bocnonb3dyemcs
OOHOMEpPHbIM MaccuBoM. MaccuB - ynopsaoyeHHbli HAOOP NepeMEHHbIX OOHOro
TMNa, O XPaHeHUs KOTOPbIX OTBOAATCS NMOCNEOO0BaTENbHO PACMONOXEHHbIE MO
namaTtn. MaccuB xapakTepusyeTcs UAeEHTUOUKATOPOM, YNCIOM N3MEPEHNI (MHAEKCOB)
M YNCSIOM NMEPEMEHHbLIX B K2XA0M U3MEPEHUN (BEPXHEN rpaHnLen Kaxaoro MHAEKCa).

[Ons obpa3zoBaHNs MMEH MacCMBOB MCMOJb3YIOTCA Te Xe npaswna, 4To 1 Ans
ob6pa3oBaHNs UMeH NPOCTbIX NepeMeHHbIX. B 0gHOI 1 TO e nporpammMe AonyCTUMbI
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OJMHAKOBLIE MMEHa MacCMBOB M NPOCTLIX NepeMeHHbIX. [pu paboTe ¢ maccnBamu B
nporpaMmme Heob6xoAMMO AaTb KOMaHAy A1 pe3epBMpPOBaHMa MecTa B namaTn SBM.
MHpopmauma o0 pa3amMepHOCTU MaccuBa coaepXxmtca B onepatope DIM, nmetowem
dopmar:

DIM cnucok maccmBos,
rae Crmcok MacCUBOB COAEPXUT MMEHa MaCCMBOB M B KPYrJibIX CKOOKax pasaeneHHble
3anaTbiMU BEPXHUE FPaHNLLbl KAXA0ro U3 MHOEKCOB.

Tak, onepatop DIM A(9) pe3epBupyeT MECTO B NaMATX 4J1s1 OAHOMEPHOIro MaccmBa
A, cocTosiwero n3 10 anemeHToB - 0T A(0) o A(9).

Cxema A 1

3
S=0
= )
5
6
S=S+r

BbiBOAO, K

13

OCTaHOB

Puc. 31
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lNporpamma rio cxeme B:
‘ 3apaya N 9 BapuaHT 2

INPUT “n “;n

DIM r(n) ‘Belaensietcs n g4eek namatun
S=0

FORi=1TOn

PRINT "Beegute pocT “ ;i ; “- ro yueHumka”; : INPUT r(i)
S =S +r()

NEXT i

S=S/n

K=0

FORi=1TOn

IFr(i)>STHEN K=K + 1

NEXT i

PRINT “YyeHunkoB Bbie cpegHero “; K
END

B nporpamme ncnonbdyetcs nepemMeHHast ¢ nHaekcom r(i). MHaekc sanncoiBaeTcs
B KPYIJbIX CKOOKAx U MOXET ObITb KOHCTAHTOM U BbipakeHeM. B gaHHOM cnyyae
MCNONb3YeTCs UMSA NEPEMEHHON, YTO ABNFETCA YAaCTHbIM CITYYaEM BbIPAXEHMS.

3apaua 10. 3agaHa nocnenoBaTenbHOCTb U3 N ymcen. OnpeaennTb KOMYECTBO
MOJIOXKMUTENbHbIX, OTPULLATENbHbIX U HYJIEBLIX 3/IEMEHTOB.

Paspabotka asroputma. VicxooHble faHHbIE - OAHOMEPHbI MACCUB U3 N 3IEMEHTOB.
Hasosewm ero [A]. 9nemeHTbl MaccuBa - a,, a,, a,, ..., a,. BBeCTn nocnenosarenbHOCTL
- 3TO 3HA4YMTb BBECTM BCE 3/IEMEHTLI OAHOMEPHOr0 Maccuea. B cxeme (puc. 32) byaet

NPUCYTCTBOBATb 3/IEMEHT

OTOT 3neMeHT O0JKeH NMOBTOPUTLCSA aNns Bcex i oT 1 go n. CnepoBaTtenbHO,
HeobXxoaMMO OpraHM3oBaTb LK.

Yucno aneMeHTOB NocneaoBaTelbHOCTM OO/KHO ObITh 3a4aHO paHbLUe, Tak Kak
3TO KOHeyHoe 3HavyeHue napamMeTpa B UMKIe BBoda anemeHToB. Cxema BBOAA
0JHOMEpPHOro MaccmBa npeacTaBneHa Ha puc. 32.

Ecnuv war napameTtpa umkna paBeH
eonHuue (+1), To B 6rioke “moamduikaums”
(pvc. 33) war MoXHO He yka3bieaThb. LLar 1
MPUHATO NPUHMMATb MO YMOHAHMIO.

YT1006bI ONpeaennTb KONM4ecTBO
oTpuLUaTesibHbIX 3N1IEMEHTOB, HYXHO
nepebpatb BCE 3/IEMEHTbI M NPOBEPUTH
ycnoeue a; < 0. Ecnn ycnosue
BbIMOJIHAETCS, TO TAKOW 3JIEMEHT HY>XHO
cocumTaTtb, T. €., KaKk B MpeablayLlien
3apa4ye, OTNOXUTb 1 B OTBEAEHHYIO ANS
noacyeTa nepemMeHHyo. K - KonmyecTso
Puc. 32 oTpuuaTtesibHbIX 39nemMeHToB, L -
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KOJINYECTBO MOJIOXUTESNIbHBIX 371IeMeHTOB, M - konn4yecTBo HyneBbIX 3/1EMEHTOB. Ana
noacyeta L u M He HY>XHO OpPraHmM30BbiBaTb HOBblE LWUKJIbI. MopgcyeT konunyecTtea
oTpuuaTenbHbIX, MOJIOXKUTEJIbHbIX N HYJIEBbLIX 3/1EMEHTOB OPraHM30BaH B OAHOM LIKIE.

1 Ha4vano

4
%
5
K=0
|
6 | |
L=0 14
—
M=0
15

OCTaHOB

Puc. 33

@- coeanHnTenb. MNpuy 60NbLLIOK HACLILLEHHOCTU CXeMbl CUMBOJIAMU OTOEbHbIE
JIMHUM NOTOKa Aonyckaetcs o6pbiBath (puc. 33). MNMpu 8TOM B KOHLE (Havane) obpbiBa
OOMmKeH OblTb NMOMELLLEH CUMBOJI @

lNporpamma:

‘Bagaya N 10
INPUT “KonnyectBo a1ieMeHTOB B Maccue”; n
DIM a(n)
FORi=1TOn
INPUT a(i)
NEXT i
K=0:L=0:M=0
FORi=1TOn
IF a(i) < 0 THEN
K=K+1
ELSE IF a(i) > 0 THEN
L=L+1
ELSE
M=M+1
ENDIF
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ENDIF

NEXT i

PRINT “KonunyecTtBo oTpuuaTenbHbix aneMmeHToB = ”; K
PRINT “KonnyecTtBo NMOMIOXUTENbHbLIX 3N1IeMeHToB = ”; L
PRINT “KonnyecTBO HyneBbIX a51IeMeHTOB = ”; M

END

3apayva 11. Haitu HanbonbLUWiA 3N1EMEHT NOCNe0BATENIbHOCTU U3 N 3/IEMEHTOB.

PaspaboTka anroputma. CxeMa BBOAA NOC/IEA0BATENILHOCTU Y1cen (OOHOMEPHOro
MaccuBa) pasobpaHa B npeabiayLueli 3agaye. [1na nomcka MakCUMasibHOro aflieMeHTa
BBEJEM BCMNOMOraTesibHyl0 NePeMEHHYI0 m.

MprcBOMM M 3HaYeHMe MePBOro afemMeHTa u panee 6ynem nepebupaTb Bce
3NIeMEeHTbI MOCNIef0BaTENbHOCTU OT 2 A0 N, CpaBHMBas a M m. Ecim a, okaxeTcs
GonblUe, 4eM M, TO M HYXHO NMPUCBOUTL 3Ha4eHne a. B NpoT1BOMONIOXHOM Clyyae
OCYLLECTBNAETCA Nepexos K cnenylouiemMy 3/eMeHTy nocnegosartenbHocTu. 1o
OKOHYaHUW UMKI1Ia M NpUMET 3Ha4YeHne HanbosbLuero anemeHTa (puc. 34).

‘Bapgaya N 11
INPUT * n %

DIM a(n)
FORi=1TOn
INPUT a(i)
NEXT i
m = a(1)

1 FORi=2TOn
IF a(i) > m THEN m = a(i)
NEXT i
PRINT “Max = “; m
END

&
m=a

OCTaHOB

Puc. 34
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3apava 12. 3apaHa NocneaoBaTeNbHOCTb &, a,, ... , &,. PACMonoXunTb a1eMeHTbI
B yObIBatoLLIEl NOCNe0BaTENbHOCTY.

PaspaboTtka asroputma. Bocnonb3dyemcs anroputmMom, paspaboTaHHbIM B
npenplaylien sagade. B ncxogHon nocnenoBaTeibHOCTU HAMOEM HanbOobLLINI 9NeMeHT
M 3aNOMHMM ero nopaakossii Homep K (puc. 35). MycTtb a10 Gynet a,. NMomersem
MeCTamm a, C 31IEMEHTOM a,. HanbonbLunit anemeHT okasascs Ha NepBom mMecTe. Takyio
NpoLeaypy HY>XXHO NMpoAenaTb C OCTABLUMMUNCA 3NIEMEHTaMM OT 2 A0 n. B aTom cnyyae
HanGONBLUNIA SNEMEHT &, HY>XHO MNOMEHSITb MECTaMM CO BTOPbLIM 3/IEMEHTOM. Ha BTopom
MECTEe OKaXeTCs BTOPOI MO BeNMYnHE 3fieMeHT. [lanee uwem HanbonbLunii 31eMeHT
nocnegoBaTtensHoCTU OT 3 0o n. MonyyaeTcs, 4TO Npoueaypy noucka HaubonbLIero
3/IEMEHTA HYXXHO NoBTOpPUTbL N—1 pad. MocnegHWin aNeMeEHT caMm ¢ COO0IM MOXHO He
cpaBHMBaTb. [Ang 3anoMuHaHWA NOPHAKOBOro HOMepa MakCUMasibHOro 3fieMeHTa
1crnosb3yem rnepemMeHHyio K.

Hadyano

[MosicHeHns K cxeme.

Bnoku 2, 3, 4 - BBOA, OAHO-
MepHoro maccusa. bnok 5 -
opraHmayeTcs unkn gns
onpeaeneHns NopsaaKkoBoro
HOMEpa 3NeMeHTa, C KOTOPOro
HayMHaeTca TMOUCK MakCcu-
ManbHoro. bnokn 6, 7 - 3apa-
IOTCS HAYasIbHbIE 3HAYEHWS s
m un K. B m 3anucbiBaeTcs
3Ha4YeHne HanbonbLwero
afieMeHTa, B K - nopsaakosbin
HOMep 9TOoro anemeHTta. bnokn
8, 9, 10 - anroput™m noucka
MakCMMallbHOro 93JieMeHTa
nocneposatesibHOCTU. bnok 11
- 3anomMuMHaemMm nopsaKoBbIN
HOMep 3/1eMeHTa, 3arn1McaHHoro
B m. bnok 12 - Ha mecTO
MakCMMallbHOro 9aJieMeHTa
3anuv-CbiBaeM i-blti 3NeMeHT (C i
J - o 9JIeMeHTa HadynHaeTcq
[ NOMCK MakcumarsnbHoro). bnokum

12 a =a 14, 15 - BblBOL,
A— NOCNenoBaTENbHOCTU.

Bl 2=m CnepyeT 06paTTh BHMaHe Ha
1 T0, 4TO 610KM 12 1 13 Henb3s

noMeHaTb mectamu. Ecnm aTto
coenaTb, TO 3HayeHue a bynoet
NnoTepsaHo.

15
o

Puc. 35

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet




lNporpammva

‘Bapava N 12
INPUT “n “ n

DIM a(n)
FORi=1TOn
INPUT a(i)

NEXT i
FORi=1TOn- 1
m=a(i) : k=i
FORj=iTOn
IFa(j)>mTHEN m =a(j) : k=j
NEXT j

a(k) =a(i):a(i)=m
FORi=1TOn
PRINT a(i)

NEXT i

END

5.4. MporpammMmupoBaHue BJIOXXEHHbIX LUKIIOB

MaTtpuubl - yOo6HbIA NpUMep oS AEMOHCTpauuM anropuTMOB CO CTPYKTYpPOIA
BJIOXXEHHbIX LINKIIOB.

B matpuue [A] m cTonbuoB 1 n cTPoK. Kaxablii aneMeHT MaTpulpbl onpeaeneH
OBYMS MIHOEKCAMW, KOTOPbIE YKa3blBaIOT NOIOXKEHNE 3TOr0 3neMeHTa. Ha nepBom mecTte
3anMCbLIBAETCH HOMEP CTPOKM, Ha BTOPOM - HOMep cTonbua. Hanpumep, a,, - anemMeHT
maTpuupl [A ], pacrnofioXeHHbI BO BTOPOI CTPOKE TpeTbero ctonodua.

Ecnn Heob6xoaMMo 3a4aTb 3HAYEHWE MATPULbI, 3HAYUT HYXHO 33aTb 3HAYEHUS
BCEX ee 3/1eMeHTOB. Ha30oBeM anieMeHT MaTpuLbl a,. [ng Bcen maTpuubl B LENOM i
npoberaeT 3Ha4yeHns ot 1 gon,ajor 1 go m.

Kaxaylo CTpOKy MaTpuiupbl MOXHO pacCcMaTprBaTh Kak OAHOMEPHbLIN MaccuB. C
BBOAOM OOHOMEPHOro MaccuBa Mbl 3HakOMbl. BBOA nepBOM CTPOKW MaTpuubl
onpenenseT cneayoLas COBOKYNHOCTb 9IEMEHTOB CxeMbl (puc. 36).

Cxema 6e3 6noka moamndukaumm Cxema ¢ nucnonb3oBaHnem 6ioka
moaupunkaumn

Pwuc. 36
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Takas e cxema [0/mKHa ObITb MCMOJIb30BaHa AJ1si BTOPOI CTPOKU MaTpuLbl, 1S
TPETbEN N Tak ganee Ao m - ol CTPOKU. TO eCTb HOMEP CTPOKU MOXET ObITb 3afaH
LMKIOM 1 3TOT UMk OyAEeT BHELIHMM MO OTHOLLEHWMIO K LMKy MO CcTON6Ly.

1 Ha4vaJio

BHewHun uyikn no i - 6noku 3, 4, 5, 6,
7,8,9.

Bnok 3 - nogrotoBka Uykna no i.

Bnok 8 - u1smeHeHne NnapameTpa umkna.
Bnok 9 - npoBepka ycnoBusi OKOH4YaHNA

3 =1 umKna.
Bnokn 4, 5, 6, 7, 8 - Teno uukna.
£ 4 > BHyTpeHHWI Lumkn no j - 6nokn 4, 5, 6, 7.
i=1 Bnok 4 - nogrotoska umkna o j.
Bnok 6 - usmeHeHne napamMeTpa LmKna.
4 5 Bnok 7 - npoBepka ycnosus OKOH4YaHNA
e
: Bnokn 5, 6 - TeNo umkna.
6
=i+
m 7

Puc. 37. Cxema BBoga matpulbl [A] 6e3
6noka moamnbwukaumm
Mpn nepexoae K cnenytoLLemMy 3Ha4YEHWIO | (K CrieaytoLLei CTPOKE) j BOCCTaHaBIMBaET
nepBoHayasibHOe 3HavyeHue paBHoe 1.
3apaHa matpuua

O o 2 30
(A= 1 1 17
B 4 6 0H

Mpn ncnonb3oBaHuK pa3paboTaHHOWM CXEMbl anropuTMa 37eMeHTbl MaTpuLlbl
OomkHbl ObITb BBEAEHbI B cnenyowem nopsaake: 1,0, 2,3,0,1,1,1,5, 4,6, 0.

[nsa Toro , 4yToObl BBECTM 3N1eMEHTbI MaTpuLpl no ctonduam (1,0, 5,0, 1,4, 2, 1,
6, 3, 1, 0), HYXXHO UMK NO j cOoenaTb BHELUHUM, a UMK/ MO i BHYTPEHHUM. B aTOM
cnyyae BTOPOWM MHOEKC MEHSIETCS MeAJIEHHee NepBoro.

a11’ a21’ acn’ T am’ 812, azz’ aez’ ’an2’ e a1m’ a2m’ aSm’ T anm

BcTpevatoTca 3agayqm, B KOTOPbIX HE MMEET 3HAYEHMUs, NO KakoMy napameTpy

OpraHM30BaTb BHELWHWIA WU BHYTPEHHUIA umkia. Ho 6GbiBaloT cnyydau, Korga aTto

MPUHUMNNAJIBHO.
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Mpu ncnonb3oBaHMM 6510ka MoAMDMKALIMM CXEMA BbIFSONT CrieayowmmM 06pa3om

(puc. 38).

OCTaHOB

Puc. 38

MaTpuubl B NporpamMmmMax HasblBaloTCs OBYMEPHbIMM MaccuBamu. [BymepHble
MacCUuBbl OMUCbIBAOTCA C Nomollbio onepatopa DIM. Hanpumep, DIM c¢(5,6)
pes3epBupyeT MeCTOo Nog, ABYMEPHbI/ MacCUB C, COAEepXalluii LecTb CTPOK U CeEMb
CcTONOUOB (BK/tOYas HyNEBLIE).

3apava 13 (puc. 39). 3apgaHa kBagpaTHas maTtpuua [A], cocTosLas U3 n CTPOK U
n cTon6buos. HaiiTn cymMy AmMaroHasnbHbIX 3/1EMEHTOB.

PaspaboTtka anroputma. icxogHble AaHHbIe: KOIMYECTBO CTPOK N, KOMNYECTBO
CTONBOLOB N, 3/IEMEHTLI MaTPULbI.

AvaroHasnbHble 3IEMEHTbI MaTPULbI A, ,, 8, 8y, -.. , 8, YAOBNETBOPSIOT YC/I0BUIO
i = j. Heobxooumo ocyLLecTBUTbL Nepebop 3NeEMEHTOB MaTPULbl M MPOCYMMUPOBATb
Te, YTO OTBEYAIOT YCNOBUIO i = .

Bnokn 2, 3, 4, 5 - BBOA, MaTpuLbl [A].

Bnok 6 - 3agaHne HavanbHOro 3Ha4YeHUs 4J11 CYMMbI.

Bnokn 7, 8 - umkibl, ocyliecTeasiowme nepedbop 31EMEHTOB MaTpULLbI.

Bnok 9 - npoBepka ycnoeusa 4 CyMMUPOBaHMS.

Bnok 10 - HakonneHne CymMMmsl.

Bnok 11 - BbIBOL, CyMMbI.

lNporpamma:
‘3apava 13
INPUT “ Paamep maccuea “ ; n
DIMa (n,n)
FORi=1TOn
FORj=1TOn
PRINT “Beegmute a(“;i; “,”;j; )" « INPUT a(i, j)
NEXT j
NEXT i

S=1
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FORi=1TOn

FORj=1TOn
IFj=iTHENS=S +a(i, j)
NEXT j
NEXT i
PRINT “Cymma gmaroHasnbHbIX 9N1€MEHTOB = “ ; S
END

1
Ha4vano

BbIBOA, S

OCTaHOB

Puc. 39
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Cxema 3HauMTENbHO YNPOLLAETCs, eCNM AJ19 0003HaYEHNS MHAEKCa CTPOKM U MHAEKCA
cTtonbua Mcrnosib30BaTh OJHY U Ty Xe NepeMeHHyto. B 3ToM crnydyae MOXHO OrpaHNynTbLCS
OAHVM LMKIIOM MpU CyMMMpoBaHun. dparMeHT cxembl NpeacTasneH Ha puc. 40:

S=0
S =S + ai
<

Puc. 40
B nporpamme 3TOT dparMeHT ByaeT BuirsaaeTb cieayowmm obpasom:
FORi=1TOn

S=S+a(,i

NEXT i

3apava 14 (puc. 41). pynna n3 n 4enoBek chaeana B 3MMHIOK CECCUID M
9K3amMeHoB. V3BeCTHbl pe3ynbTaThl 9k3amMeHoB. NoacuntaTe cpeaHnin Gann Kaxaoro
CTyOeHTa B 3UMHIOIO CECCUIO.

Paspabortka anropytMa. Pe3ynbTaThl 3Kk3aMeHOB NpeacTaBnsioT coboii maTpuLy,
COCTOSILLLYIO M3 N CTPOK U m cTonbLoB. CTpoka npeacTaBnsgeT cobor OLeHKM Kaxaoro
CTyOEeHTa, MOMy4YeHHble UM No npegMeTam ceccun. Homep ctonbua - aTo HOMEP
npeamMeTa. 3agaqa 3ak/lo4aeTcs B TOM, HTOObI HANTX CYMMY 3JIEMEHTOB KaXX[A0M CTPOKN.

S = i a;.

Torpa cpeaHee: S, =S/m.
Peaynstatom pacuyerta 6yaeT 0OAHOMEPHbI MacCUB S, COCTOALLINIA U3 N 3NIEMEHTOB.

L ®

B

(Ab § =S, /m
6

Puc. 41. Cxema anroputma
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Bnok 6 - umkn no ctpokam. B 3apgaye i - 3T0 HOMEP CTyAeHTA B BEAOMOCTU. bnok
7 - obHyneHne cymmbl. S(i) - nepeMeHHas, B KOTOPOW HakanJMBaeTcsl CyMMa OLLEHOK
i-ro ctyneHTa. bnok 8 - nepebop npeomeToB oT 1 4o m. bnok 9 - cymmnpoBaHue
oueHok. Bbrnok 10 - onpepeneHne cpepHero. Mocne Toro, kak uukn no j otpabotan,
noJlydeHHas cymMma OeNUTCs Ha KONM4ecTBO npeameToB. bnoku 11, 12 - BbIBOA,
OJHOMEPHOro Maccusa.

lNporpamma:

‘Bapava 14

INPUT “ KonnyecTBO CTyOEeHTOB B rpynne “ ; n

INPUT “ KonnyecTtBO 3Kk3aMEHOB B CECCUIO “ ; m

DIM a( n, m)
FORi=1TOn
PRINT “OugeHkn “ ;i ; “- ro ctyoeHTa”
FORj=1TOm
PRINT “Mo ™ ; j; “ - my ak3ameny”; : INPUT a(i , j)
NEXT j
NEXT i
FORi=1TOn
S(i)=0
FORj=1TOm
S(i)=8(i)+a(,]j

NEXT j

S(i)=S8S(i)/m
NEXT i
FORi=1TOn
PRINT “CpenHuit 6ann “;i; “ - ro ctynenta® ; S (i)
NEXT i
END

B aToin 3apaye xenatenbHO Obino O6bl BBECTU daMUInM CTYAEHTOB, CAaBaBLUNX
ceccuio. Torga nporpamma nprobpeTaeT cnenyowmin BUA,

‘3apava 14

INPUT “ KonnyecTBO CTyOEeHTOB B rpynne “; n
INPUT “ KonnyecTtBO 3Kk3aMEHOB B CECCUIO “ ; m
DIMa(n,m),f$(n)

FORi=1TOn
PRINT “®amunung ;i ; “- ro ctygeHta”; : INPUT f$ (i)
FORj=1TO m
PRINT “OueHka ” ; f$ (i) ; “no “;j; “ - my ak3ameHy”; : INPUT a(i , j)
NEXT j
NEXT i
FORi=1TOn
s(i)=0
FORj=1TO m
s(i)=s(i)+a(i,]j)

NEXT j

s(i)=s(i)/m
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NEXT i

FORiIi=1TOn

PRINT “CpegHuin 6ann “;f$ (i) ;s (i)
NEXT i

END

B nporpamme nogBuicd OLHOMEPHbLIA CUMBOJIbHBIA MAacCUB, COCTOALLMNIA N3
damMnnunii CTyaeHTOB.

5.5. BbiBOog, pe3ynbTatoB B Buge rpaduvkoB n tabnuy

Mpwu peleHnn 3agay Ha IBM 601bLLIOE 3HaYEHME UMEET HarNsAHOCTb U YA0OCTBO
JanbHenWero ncnofb30BaHNS BbIBOAVIMbIX pedynbTaToB. Onepartop ¢dopmaTHOro
BbiBoga paHHbIXx PRINT USING no3ssongset 6onee rubko ynpasnatb GopmMoii
npeacTaBneHns BbIBOOUMbIX AaHHbIX. 3HAYEHUS BbIBOAATCA N0 dopmaTam, 3a4aBaEMbIM
nporpaMmmucTom B cnvcke ¢dopmaToB. Popma oneparopa

PRINT USING cnncok ¢dopmaTtoB; CNMCOK BbIBOAA

Cnucok BbiBoga onepatopa PRINT USING aHanornyeH cnucky BeiBoga onepartopa
PRINT. DnemeHTbl CNncka NepeyncnsaioTca Yyepes 3ansrtble.

Cnuncok ¢popmaToB 3aK0HAETCS B KaBbIYKN U COCTOUT N3 CTPOKOBbLIX KOHCTAHT,
YMCNOBLIX U CTPOKOBLIX DOPMATOB, 3anMcaHHbIx 6e3 NpobenoB 1 pasgenTeneii.

Yncnoson ¢opmaTt ykasbiBaeTcd CMMBOSIOM #. Kaxnblii Takon CUMBOJ
COOTBETCTBYET OQHOMY paspsaay AeCATUYHOro Ynucna. lonoxeHne eCATUYHON TOUKU
onpenensaeTcsa CUMBOJIOM “Touyka”. Hanpumep, onepaTtopsl

PRINT USING “###.##” ; 19.849

PRINT USING “##.##4#” ; -2.54

PRINT USING “S = ##.#” ; 19.849

PRINT USING “X = ####” ; -13987

BbI3OBYT MOSIB/IEHVE CNEAyOLMX COOBLLEHUI Ha TepMUHane

19.85

-2.540

S=19.8

X = %-13987

3Hak % B nocnegHeM BbIBOAE YKa3blBaeT, YTO 3adaHHOe B LWabioHe YncioBoe
rnoJsie mMano Ass BblBOAA YMCha.

Ecnu cnnucok popmatoB COLEPXNT HECKOSIbKO GOPMAaTOB U CNNCOK 3NIEMEHTOB
- HECKOJIbKO 3JIEMEHTOB, TO MEPBbLIN 3JIEMEHT CNMCKa BbLIBOOUTCH MO MNEPBOMY
dopmarty, BTOpoi - no BTopomy u T. A. Korga cnncok ¢popmatoB OyoeTt ncyepnat,
dopmMaTbl Ha4HYT BbIOBUPATLCS C HaYana CnmMcka, a BbIBO, MPOLAOIKUTCS C HOBOI CTPOKM.

YeTblpe cumBona " " " %, KOTOpPbIMKU 3aKaH4YMBaeTcs Gpopmar, 03Ha4yatoT BbIBOL,
YMCNIOBOIr0 3HAYEHMSA B OKCMOHEHUUanbHOnm dopme.

CTtpokoBbii popmaT ANg BbiIBOAA CTPOK CUMMBOJIOB 3a[aeTCs OOHUM U3
cnenyloLwmx Tpex crnocoOoB.:

| - 3agaeT BbIBOA, TONLKO MEPBOrO CUMBOJ1A CTPOKMW;

& - 3aaeT BbIBOA, BCEV CTPOKMU;

n nNpo6enos\ - 3a4aeT BbIBOA 2 + N NEPBbIX CUMBOJIOB CTPOKW.

3apaua 15. BbiBECTU HA 9KpPaH BEAOMOCTb A5 OniaThl KOMMYHANbHbIX YCAYr B
cneaylouem suae:

CoBpeMeHHbIN MymaHuTapHblii YHuBepcutet

70



CroumocTtb ycnyr | Py6
Bona 0.96
ONeKTpru4ecTBo 4.52
TenedoH 2.50
OTonnexHve 1.86

Paspabotka anroputma. Bocnonb3yemcs YMCioBbIM MacCMBOM X U3 YETbIPEX
3N1IEMEHTOB AJ11 CTOMMOCTM YCNYT, AJ19 HAMMEHOBAHUS YCNYT - CUMBOJIbHbIM MAaCCUBOM
c$ 13 YeThbipex anemMeHTOB. [OPU30HTaNIbHYIO CTPOKY CHOPMUPYEM U3 CUMBOSIOB “-”.
[ng BBOAA NCXOAHbIX AaHHbIX ncnonb3yem onepatop DATA/READ.

lNporpamma:

‘Bapava N15

DATA Bopa, 9nexTtpuyecTtBo, TenedoH, OtonneHve

DATA 0.96, 4.52, 2.50, 1.86

FORi=1TO 4 ‘Beoa, cumMBONbHOIro maccusa 13 6noka DATA

READ c$(i)

NEXT i

FORi=1TO 4 ‘Beog uicnoBoro maccusa ns 6noka DATA

READ x(i)

NEXT i

FOR i =1 TO 26 ‘©opmMrpoBaH/Ee ropu30HTaNIbHOW INHUA

a$ = a$ + “-”

NEXT i

PRINT TAB(10) “BEAOMOCTb” ‘ BeiBO, LWWanky Tabnumupbl

PRINT a$

PRINT TAB(4) “| CtonumocTb ycnyr | Py6 |

PRINT a$

f$ =4\ \|##.## |” ‘TipuceoEHME CMMB. Nepem. cnucka hbopMaTos

FORi=1TO4 ‘BbiBOA, cooepXnmMoro Tabnuubl

PRINT USING f$; c$ (i), x(i)

NEXT i

PRINT a$ ‘ BbiIBOA, rOPU30OHTaNIbHOM JIMHUM

END

BbiBOA [aHHBIX HA YCTPOMCTBO nedvatn BbinonHseTca onepatopamu LPRINT un
LPRINT USING. dopmaT onepaTtopoB MOJIHOCTbIO MAEHTUYEH dopmaTy onepaTtopos
BbIBOAA AaHHbIX Ha 3KPaH.

3apaua 16. MNocTtpouTb rpadmk GyHkuMm cosx B nHtepsane ot 0 o 2p ¢
warom p/8.

PaspaboTtka anroputma. Toukn rpadurka n3obpasmm ¢ NOMOLLbIO CUMBOJIOB “*”,
pacnofiaraemMbix B MocriefoBaTesibHbIX CTPOKax Ha PacCTOosHUM OT Havana CTPOKW,
NPONOPLMNOHANBHOM 3Ha4YeHWNIO GyHKUMY (puyc. 42). MNpu 9TOM BepTMKasIbHAs OCb 9KpaHa
SBNSIETCA OCblo abCUMUCC X, @ FTOPU3OHTaslbHas - OCbl0 OpAMHaT Y, T. €. rpaduk
0OKa3blBAETCH NOBEPHYTHIM OTHOCUTENIBHO MPUBBLIYHOIO NpeacTasneHus Ha 90°. BoiBog,
3BE3J04KM B HY>KHOM NO3MLMN MOXHO Oblf10 Obl OCYLLIECTBUTL C MOMOLLIbIO OnepaTopa
PRINT TAB (COS ( x ) ), HO 3Ha4eHust GYHKUMM COSX M3MeEHsI0TCS OT -1 oo 1. Heobxoaymo
BbIOpaTh MacwTab. Ecnu pacnonaratb rpaduk Ha aKpaHe oT 5-i oo 65-1 no3nummn, To
LeHa genexHvs (ogHoM no3uummn) no ropusoHtanu ¢ = 2 / 60. BeiBog, 3Be3004km cnegyet
nenatb B no3unuum 35 + 30 * COS( x).
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Mpu BbliepuYMBaHUKM ocu abcumcc crnenyetT UMEeTb B BUAY, YTO npu cosx > 0
CMMBOJ1, U300paXatoLLyi OCh X ( | ), LOMKEH neyaTaTbest 40 CUMBOJIA, M306paxaloLLero
dyHKuUMIo, Npn cosx < 0 - HaobopoT. Ecnu xe ¢yHkuma paBHa 0, TO B 04HY NO3MLMIO
DOJIXKEH BbIBOOAUTLCS TONILKO OAWH CUMBOS “*”. [I03TOMY B NporpamMmme A0JIKHO OblTb
Tpu pasnuyHbix onepatopa PRINT.

lNporpamma.

PRINT TAB (4) ; “-1” ; TAB( 35 ) ; “0” ; TAB (65 ) ; “1”
a$=“":FORi=1TO65:a%=a% + “~" : NEXT i
a$ = a$ + “> Y“: PRINT a$

x=0

WHILE x < 6.28

a=30*COS (x)+35
IF COS(X) THEN
PRINT TAB (35) ; “*”

ELSE
IF COS(X) >0 THEN
PRINT TAB (35) ; “|” ; TAB (a); “*”
ELSE
PRINT TAB (a ) ; “*” ; TAB (35) ; “|”
END IF
END IF
x=x+3.14/8
WEND
PRINT TAB (35) ; “v” : PRINT TAB (35 ) ; “X”
END
-1 0 1

Puc. 42. BbiBog, 4acTu rpadpuka

B QBASIC pns pucoBaHUs OAMHAPHbLIX W ABOMHBLIX JIMHWIA, PaMOK M 3aKpacku
n3obpaxeHuii wabnoHamn cpean anemeHToB Tabnuupl ASCIl nmeloTcs CUMBOSbI
nceesgorpadukm. 9T CUMBOJIbI BBOOSTCSA Ha OOMOSHUTENbHOM KnaBuaTtype npu
OAHOBPEMEHHOM HaxxaTum knasuwm Alt. Kogbl cumBonos ncesaorpaduk NpuBoasaTcs
B NUTepaType, Hanpumep, [ 2, ctp. 459].
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5.6. Pabota B cpene nporpammupoBaHua QBASIC

Mpu paboTte B cpene QBASIC akpaH MOHMTOPA BLIFISAUT ClEAYOLWMM 06pa3oMm:

CTPOKa MEHIO

3KpaH nporpamMmsl

9KpaH KoOMaHA, HernocpeacTBEHHOro NCNOJIHEHUA

CTpPOKa KOHTEKCTHOW NoacKasKku

B akpaHe nporpammsbl 3anncbIBalOTCS OnepaTopbl NPOrpamMmbl OAMH 3a APYrnM.
B cTpoke mMoxeT ObITb 3anucaH oauH ornepaTop Wan HECKObLKO onepaTtopos. Ecnuv B
CTPOKe 3anMcaHbl HECKOMLKO ONepaTopoB, OHU PasfenaioTcs agsoeTtodnem (:). Beoa
HabpaHHOW CTPOKWM 3aBepLIaeTCs HaxaTnem knaesuwm {enter}. BCTPOEHHBIM pefakTop
cpenbl QBASIC ob6napaet BCEMU OCHOBHbIMU CBOMCTBaMM pegakTtopa TeKCTOB.
MHTennekTyanbHbI pegaktop cpeabl QBASIC ocyllecTBNSET CMHTAKCUYECKWIi KOHTPOSTb
BBOAMMOIO TekcTa. Ecnm cTpoka HanncaHa npaBuiibHO, TO NMOCE TOro, Kak Bbl NepeBenn
KYpCOp Ha cnenyloLlyio CTPOKy, BCe kiiouveBble cnoBa QBASIC 6yayT 3anucaHbl
3arnaBHbiMM BGykBamu, ornepaTopbl OTAENEHbl Apyr OT Apyra. 9TO NO3BOMSET cpasy
NMOHATb, €CTb NN B CTPOKe owwmnbkn. Ecnn xe gonyuieHa owmbka C TOYKU 3peHus
CUHTaKcuca 9A3blka, OyAeT BbICBEYEHO AMANoroBOE€ OKHO C OMMCaAHMEM BO3HUKLLEN
owmnbKK, a Kypcop yCTaHOBUTCS HA MECTO NpenarnonaraeMon oLmnoKu.

Penaktop QBASIC nopoepxunBaeT paboty ¢ 6nokamm Tekcta. 910 ObiBaeT
MOJIE3HO MPU KOMMPOBAHUM YHaCTKOB Mporpammsbl. na BblaeneHns 610K0B TekcTa
vcnonb3ytoTesa knaeuwu: {Shift} + cTpenkmn nepemelleHus kypcopa. BbloeneHHsbii
dparmeHT MoxHO: {del} - cTepeTb HaBceraa; {Shift} + {del} - cTepeTb, HO 3aNOMHUTL
B 6ydepe; {Ctrl} + {ins} - 3anomHnTL B Bydepe, He cTupas; {Shift} + {ins} - BcTaBUTL
TeKCT 13 bydepa. TekcT, 3anoMHeHHbI B Oydepe, MOXHO BCTaBUTb B APYroe MecTo
nporpamMmbl HeorpaHMYeHHoe YNCIo pas.

K 4ncny HECOMHEHHbIX JOCTOMHCTB cpenbl QBASIC oTHOCUTCS cucTema
onepaTtuBHOI noackasku. YToObl Bbl HM Aenanu, Haxae knaesuwy {F1}, Bceraa MoxHo
Nnony4YnTb 0OBLSICHEHME.

Mepexon B akpaH HEMOCPEACTBEHHOIO UCMOJIHEHUS ONepaTOPOB OCYLLECTBSETCS
HaxaTmem knaeuum {F6}. B akpaHe HenocpeacTBEHHOr0 NCNONIHEHUS Kaxaas CTPoKa,
3aKaH4YMBaIOLLAACA HaxaTMem KnaBuLLIW KOHUA BBoAa <enter>, nepepaeTcsa Ha
BbINosNHeHWe nHTepnpetaTopy QBASIC. 3710 o4eHb ya06HO MCNOIb30BaTL NPY OTNaaKe:
obGopBaB BbLINOJIHEHME MPOrpamMmMbl, MOXHO M3MEHUTb 3Ha4yeHue Kakom-nnbo
nepeMeHHOMm N NPOAONXUTb BbINOJIHEHME MPOrpamMMbl; MOXHO BbIBECTWU
NMPOMEXYTOYHbIE 3HAYEHUSI NMEepPEMEHHbIX.

[nsa Bbixoga B MeHIo ncrnosb3dyetcs knasuwa {alt}. Mpu HaxaTum aToi KnaBmLwLIK
KYpCOp nepemMeLLaeTcss B CTPOKY MEHI0 M BbiCBEYMBAET OAMH U3 MYHKTOB. Kaxablii
MYHKT MEHI0O COAEPXWUT MOAMNYHKTbl. YTOObI NMOAMYHKTbI BbICBETU/INCH Ha 3KpaHe,
HeobxoauMo HaxaTb knasuwy {enter}. B QBASIC noctaToyHo pa3BeTBieHHas cuctema
MeHI0. KpaTko nepeymcnmm Has3HaYeHne NyHKTOB MEHIO:

TMyHkT “®arin” - ncnonb3yeTcsa ONA CO30aHMA HOBOI MPOrpamMmbl, 3arpy3km u
COXpPaHeHns NporpaMmm Wiam 4acTen nporpamm, nedatn dannos nnn 4yacten dannos,
BbIxoAa 13 cpenpl QBASIC.
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lyHKT “PepaktupoBaHme” - NCNOoNb3yeTca s CTUpPaHus, KOMMPOBaHUSA WU
nepeMeLLeHns TekcTa NporpamMmel, Co3gaHnsa HOBOW npoueaypbl (SUB) n dyHkumn
(FUNCTION).

TyHKT “INMpoCcMOTP” - NCNONb3yeTCa Ans npocMoTpa npouenyp (SUB) u dyHkunmin
(FUNCTION), akpaHa nporpammsil.

TyHKT “Tlonck” - npegHa3HayYeH 4as noncka UM 3aMeHbl Ha3BaHU NEPEMEHHDbIX,
METOK 1N GparmMeHTOB MCXOAHOMO TEKCTa B aKTMBHOM OKHe, B TEKYLLEM MOoAyNe Uin
BO BCEX 3arpy>XEHHbIX MOAYNSX.

lMyHkT “3anyck” - ucnonb3yeTcs AN UCMOMHEHUS 3arpy>XKeHHOM nporpamMmbl,
NPOAOIXEHNS BbINOMHEHMS MPEPBAHHON NPOrpPaMMbl, OUNCTKM NEPEMEHHbIX B MAMATH
nepes BbIMNOJIHEHMEM.

MMyHkT “OTnagka” - ncnonb3lyeTcs AN 0T1aaku NPorpaMmMbl MyTEM OTKPbITUS OKOH
HabnaeHNs, KOTOpble MOKa3blBaloT, Kak NepemMeHHble U3MEHSI0TCA nNpu paboTe
NPOrpamMmbl; YCTAHOBKM TOYEK MPEPbIBAHUS, KOTOPbIE MPEPbLIBAIOT BbIMNOJHEHNE
nporpamMmsl jis Toro, YToObl Bbl MOMIVM NPOCMOTPETb 3HAYEHUS NEPEMEHHbIX.

TyHKT “Onummn” - CNOoAb3yeTCsa A5 HACTPOMKM LIBETOB 3KpaHa, yCTaHOBKM NyTeNn
05 novcka cnyxebHbix ¢alifioB, nepeonpeaesieHms NpaBo KHOMKA MbILWK U T. M.

TyHKT “lMomoLys” - nCNoNbL3yeTCs AN NOSYHEHUS CNPaBKW NO KITKOYEBLIM CNOBaM
QBASIC, nHdpopmaumm no A3blky NporpaMMuUpPOBaHUS, KOHTEKCTHO-3aBUCUMOM
NOMOLLY, ONPenenseMoin MecTopacnonoXeHMEM Kypcopa.

Ha nepBbix nopax HeobXxoouUMO 3HaHWE cofepXuMmoro nyHkta “@aiin”. MyHkT
“ainn” cocTomT 13 creayLwmMx NoanyHKTOB:

“HoBhbIin” - o4nCTKa 9KpaHa.

“OTKpbITE” - BbI30B B ONepaTUBHYO NaMsTb NPOrpamMmel, 3anMcaHHoOM Ha Oucke.

“CoxpaHuTb” - 3annucb daiina n3 onepaTMBHON NaMATU Ha OUCK.

“CoxpaHuTb Kak” - 3anucb daina ¢ HOBbIM UMEHEM.

“MevaTth” - nevyaTb NpoOrpamMmbl AN NPEABAPUTENBHO BbIAENEHHOW 4acTu
nporpamMmei.

“Bbixoa” - BbIxoa, n3 cpeabl QBASIC.

BbinonHeHne nio6oro nyHkTa MeHIO He TpebyeT OOMONHUTENBHOM NOAr0TOBKM,
Tak Kak NMpouUCXOAUT B AMANOroBOM pexume. [Monb3oBatenio NpenocTaBnsieTcs
BO3MOXHOCTb OTBEYaTb HA 3anpoChkl CUCTEMBI.

[ns Hanbonee 4acTo NCNoJb3yeMbIX OnepaLmii NpeayCMOTPEHbI KNaBuaTypHbIe
cokpawleHus; {F1} - nonyyeHue nomowum; {F2} - BbI30B cnucka npoueayp 1 GyHKLNIA;
{F4} - npocmoTp pe3ynbtaToB paboTbl Nnporpammel; {Shift+F5} - 3anyck nporpaMmmsl
Ha BbinonHeHue; {alt+F, S} - coxpaHeHue darina nporpammsl; 1 T. 4.

3arpy3mB MHCTpyMeHTanbHyio cpeny QBASIC B onepaTuBHYIO namsaThb,
HeoOXx0aMMO BBECTM HOBYIO MPOrpaMMy B OKHO MPOrpamMmbl, 3anyCTUTb NporpaMmmy
Ha BbINOJIHEHWE C NomMoLLbio Habopa knasuw {Shift + F5}. A3bik QBASIC oTHOoCUTCS K
A3blKaM MHTEPNPETMPYIOLLEro Tuna - nNpyv UCNOIHEHUN NPOrpaMmMbl MHTEPNPETATopP
nepeBoauT B MaLUVHHbIE KOAbI OOHY CTPOKY MPOrpaMMbl 1 CPady Xe ee BbIMOJHSET.
PesynbTtatel paboTbl NporpaMmbl (CAMCKM OMepaTtopoB BbIBOAA) OTOOpaxakTcs B
OTAE/IbHOM OKHE. OTO OKHO Ha3bIBAETCH OKHOM PE3yNbTaToB. [py 3TOM OKHO NporpamMmebl
CTaHOBUTCA HeBMAMMbIM. Korga nporpamma oTpaboTana, Ha 3KpaHe MNosiBnsieTcs
Haanucek: “HaxmuTe kakyo-nmbo knasuwy ans npoaomxkeHus”. Mpu Haxatum noboi
KNnaBuMLLM Bbl OMNSTb NonagaeTe B OKHO NPOrpamMmel.

Ecnn B nporpamme fonyLieHbl owmnbKn, KOTOpblE HE MOTYT ObiTb OOHAPYXEHbI
penakTopoMm, MosBisieTcsa 3acTaBka ¢ coobuweHnem o6 ownbke, Kypcop
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yCTaHaB/MBAETCSH B NO3MLMIO OLUMOOYHOro ornepaTtopa. B aTom cnyvyae Heob6xoaMmo
NPOBEPUTb MPaBUSILHOCTb pa3paboTaHHOro anropuTMa UM BBEOEHHbLIX UCXOAHbIX
haHHbIX. Hanpumep, Yacto BcTpeyaeTcs owmnbka “HeBepHbIN apryMeHT QyHKLmMn”.
HauyvHaowmii nporpaMMmncT He NpoayMas BEPOSATHOCTb MOSIBAEHUS OTPULLATENBHOIO
yucna B kadyectse aprymeHta pyHkumm LOG( X).

Janee owmnbky HEoOXOAMMO MCNPaBUTb M BbIMOJHUTE NPOrpaMMy C Havana
{Shift+F5} nnun c Toro mecTa, roe npomnsowuna octaHoska {F5}.

[na 3anvcy nporpaMmel Ha AVCK UCMOJIb3YETCs MYHKT MeHto “@aiin”, “CoxpaHnTb”.
Ha akpaHe nosiBUTCS 3acTaBka C NpensioeHnem BBecTu umsa daiina. Heobxoanmo
BBECTU MMs daiina n HaxaTb {enter}. Mpu cnenyowem ceaHce 3TOT daiin MOXHO
OyneT cunTaTth, UCMonb3ys NOANYyHKT “OTKpbIT” NyHKkTa “daiin”.

6. MOAYJIbHOE NPOrPAMMUPOBAHUE

QBASIC nossonseT pa3pabartbiBaTb NPOrpaMmbl N0 MOAYALHOMY MPUHLMMY.
Mopynb - 3170 OTAENbHAs!, MNOMHOCTBIO HE3aBUCUMas OT APYrMx 4acTb MPOrpamMmbl.
Kaxgasa nporpamma Ha QBASIC MOXET COCTOATb U3 OAHOMO WUIN HECKOJIbKNX MOAYEN.

OnvH n3 mopynen HasbiBaeTcs rnaBHbiM. OH COOEPXUT Tak Ha3bIBAEMYIO TOUKY
BX0[a, C KOTOPOM Ha4YMHaETCH BbINOJIHEHWE NpOorpaMmmbl. B kaxaoom nporpaMmme MoxeT
ObITb TOJIbKO OAVH FNaBHbIA MoayNb. K rnaBHOMy MOAYSII0 MOXHO MOAKIIOYUTL OOUH
WM HECKOJNIbKO BCMOMOraTtesfibHbIX Moayneii. BcnomorartenbHble Mmoaynu - 370
oTheNbHble dalnbl NporpaMMm, B KOTOPbLIX coAepXaTcs npouenypbl U GyHKUUU,
MCNoNb3ylLWwmrecs OOHOBPEMEHHO B HECKONbKUX Mporpammax. Y Kaxnoro
nporpamMmmMncTa Yepe3 HEKOTOPOE BpeMs MosiBNsieTcs 60sbLIol Habop 3aroTOBOK,
HEOpPAVHAPHbIX PELLEHN, KOTOPblE OH MOXET 0POPMUTL B BUAE Npoueayp 1 GyHKUUNA.
B cocTtaBse Moayns MOXHO BbIAENUTb CNeayloLmMe CaMOCTOSTENbHbIE B0KUN: DYHKLMN
DEF FN, nognporpammel GOSUB, npouenypbl SUB 1 FUNCTION.

BonblunHCTBO Bepcuii a3bika BASIC pacnonaraet o6WMpHbIMU B1MbnMoTekamm
CTaHAAPTHBIX MOANPOrpamMm, KOTOpbIE CYLLLECTBEHHO 0BeryaioT NnporpaMmMmpoBaHme
peanbHbIx 3aaa4. CTaHAapTHbIE NOANPOrPaMMbl - OPraHU30BaHHbIE M OPOPMIIEHHbBIE
cTaHoapTHbIM 06pa3oM roToBble MOAMNPOrpamMmbl, KOTOPblE MPU 3agaHumn
COOTBETCTBYIOLLMX MAPAMETPOB MOMYT NCMOb30BATLCA 419 PELLEHNS TUMOBbLIX 3a4a4.
Nmetowmincs Habop cTaHaapTHLIX MOANPOrpaMM, OPraHN30BaHHbI COOTBETCTBYOLLUM
06pa3oM, Ha3blBaeTCs GMGNNOTEKON CTaHAAPTHBLIX NOANPOrpaMmM.

6.1. NMoanporpamMmmbl

Korpa HekoTopas COBOKYMNHOCTb AEMCTBUN OOJSIKHA BbINOJHATLCA B HECKOJIbKUX
pasnnyHbIX MecTax NpPOorpamMmbl, TO HEXENATeNIbHO KaxAbli pa3 NoBTOPATL rpynny
onepaTopoB, peannayloLLmxX 3TN AencTeus. Ytobbl n3bexxaTb MOBTOPEHMUI, yKa3aHHYIO
rpynny onepartopoB MOXHO 3anucaTb B NporpaMMe oauvH pa3 1 obpallartbes K Hel,
Korga B 3TOM BO3HMKAeT HeobxoammocTb. O60COBNEHHYO Fpynny OnepaTopos,
KOTOPYIO MOXHO BbIMOJIHATL MHOIMOKPaTHO, 06pallasicb K Hell U3 pasfiNyHbIX MECT
nporpamMmbl, Ha3bIBAIOT NOANPOrpaMMoOn.

Y1ob6bl noanporpaMmma npu obpalleHnn K Held BbIMOMHSANach Kaxapli pas ¢
HOBbIMW [@HHbLIMW, €€ HYXHO COCTaBuUTb B OOLLEM BUAE, 8 UCXOAHbIE AAaHHbIE 4SS
paboThl NnepenaBaTh B NepeMEHHbIE NOANPOrpaMmbl nepes obpalleHmnem kK Hein. Ecnn,
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Hanpumep, B NporpaMmme TpebyeTcs peLunTb TP KBaAPaTHbIX YPaBHEHNS C Pa3NnyHbIMU
KOSdPUUMEHTaAMKN, TO aJITOPUTM HaXOXAEHUS KOPHEN KBaApaTHOro ypaBHEHUs
uenecoobpasHo opopMuTb B BUAE NOANPOrpamMMbl, UCNONb3ys Ans 0603HaYeHUs
K09 DUUMEHTOB NepeMeHHble. Mepen kaxkapiM 0bpaLLeHNeEM K MOANPOrpaMme Hy>KHO
3a4aTb 3TUM MEPEMEHHbIM YNCIIOBbIE 3HAYEHNS, COOTBETCTBYIOLLME KO3ddULMeHTaMm
peLaembIx ypaBHEHWA.

Mcnonb3oBaHue noanporpamMm ynydilaeT CTPYKTYpY nporpamMmmbl. Obneryaetcs
OT/Iazika NporpamMmel, Tak kak paboTa Kax0oii NoAnporpaMmMbl MOXET ObITb NPOBEPEHa
no OTAENbHOCTW.

Mognporpamma MoxeT 0bopMAATLCS:

1) kak rpynna onepaTtopoB, COCTaBSIOLMX C NPOrpaMMoin eamnHoe LIeNoe;

2) kak oToenbHas npoueaypa SUB, TeKCT KOTOPOW HE BXOAUT B FOJIOBHYIO YacTb
Moayns.

O6palleHre K NOANPOrpaMMe OCYLLIECTBASETCS OrNepaTopoM

GOSUB N,

roe N - MmeTka CTpOKU, C KOTOPOM Ha4YMHaeTcd nognporpamMmma.

Mopgnporpamma pasmMeLLaeTcs B NocnenoBaTesibHbIX CTPOKax, HadnHas ¢ N-ii.
MocnepHVM onepaTopoM, BbINOHAEMbIM B NOAMPOrpaMme, JomKeH ObiTb onepaTop
RETURN. Mo onepaTtopy RETURN ocyLuecTBnseTcsa Bo3BpaT B TO MECTO NPOrpamMmsl,
M3 KOTOPOro npou3oLwno obpalleHne K noanporpaMme, a UMEHHO K onepartopy,
cnepyowemy 3a GOSUB N. MNognporpaMmma MOXeT cofepxaTb 06paLleHust K Apyrnm
nognporpammam. Npu MCnonbL30BaHUN NOANPOrpaMMm CleayeT CNeanTb 32 TEM, YTOObI
nepen obpalleHneM K nognporpamMme ee nepeMeHHbIe NOJYHNIN HYXHbIE 3HAYEeHWS.

Bo BTOpOM paspene paspaboTaH anropuTM BbIYMCIEHUS YMCA COYETaAHWUI Mo

n!
m!(n-m)!

Mporpamma Ha a3bike QBASIC:

‘PacyeTt ymncna coyetaHui

PRINT “Beegute n, m”;

INPUT n,m

L=n:GOSUB 1000 :c1=p

L=m:GOSUB 1000:c2=p

L=n-m: GOSUB 1000

c=cl1/(c2*p)

PRINT “ Yucno coyetanmm ns “ ; n;

STOP

1000 ‘ Noanporpamma BbluMcneHus dpakTopuana

p=1

FORi=2TOL

p=p*i

NEXT i

RETURN

Mporpamma mMoxeT 3akaH4ymBaTbcs onepatopom STOP. Onepatop END gonxeH
ObITb 06513aTESIbHO NOCNeAHNUM ONepPaTOPOM B NMPOrpaMme.

GOSUB ... RETURN - ycTtapeBLuas nporpaMmmHas KOHCTpykumsi. BmecTo Hee nyylie
ncnonb3oBaTb npoueaypbl SUB nnn FUNCTION, ¢dyHkumio DEF FN. Mcnonb3oBatb
GOSUB ... RETURN nmeeT cmbicn Tonbko BHYTpu npoueayp SUB nnv FUNCTION, npu

dopmyne Cch=

no
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obpalleHnn kK ogHOMY dparMeHTy TEKCTA, KOrAa BblAeneHne dparMeHTa B 0TAENbHYIO
npouenypy HeuenecoobpasHo.

SUB ... END SUB - onepaTtopsbl, yka3blBaloLLMe Ha4yano 1 koHeL, npoueaypbl SUB.

Mpouenypa SUB B 93bike QuickBasic MOXET UCnonb30BaTbCA BHE TOrO MOAYNS,
roe oHa onpegeneHa. MNpoueaypa SUB, koTopasa HaxoaMTCcs BO BCMOMOraTesIbHOM
Moayne, [ocTtynHa nobomy mMoaynio nporpammel. Mpouenypa odopmnsgeTcs
crnegylowmmMm obpas3om:

SUB nms [cnucok napameTpoB]

[onepaTopsbl]

[EXIT SUB]

[onepaTopsbl]

END SUB

Umsa - noeHtudukarop, oo 40 3HaKoB, Mg npouenypbl. TO MMS HE AOJKHO
ncnonb3oartbca apyrumm onepatopamm FUNCTION vnn SUB vnum B noakniovyaemom
6unbnmoteke. CNnMcok napameTpoB - COOEPXUT MMEHa NPOCTbIX NEPEMEHHbLIX U
MaCcCUBOB, NepeaaBaeMbixX B NpoLeaypy. ViMeHa B cnncke pasnensioTcs 3anaTbiMu.
Jllo6oe n3meHeHne aprymMmeHTa B NpoLeaype NpMBEOET K USMEHEHUNIO €ro 3HAYEHUS B
BbI3bIBAKOLLLEM MOAYSE.

Cnncok napamMeTpoB MMEET cnenyoLLyo Gopmy:

nepemenHas [( )] [AS Tun] [, nepemenHas [( )] [AS tun]] ...

[MepemMeHHas - nmsa nepemMeHHon nnn maccmea. Maccms 3agaetcd ¢ NycTbiMU
ckobkamu.

SUB 1 END SUB oTmeualoT Hayano u KoHewl npoueaypbl. Ong Bbixoga u3
npoueaypbl MOXHO ncnonb3oBaTb Takke EXIT SUB.

Mpouenypbl BeI3biBalOTCA onepatopoMm CALL unm nytem ykasaHuss MMeEHWU CO
CNuCcKoM aprymeHToB. KnioueBoe cnoBo CALL MOXHO onyckaTb B TOM Ciyyae, ecnv
npouenypa SUB o6bsaBneHa onepatopom DECLARE.

MycTb CyLEeCTBYET NpoLeaypa nevaT CoOOOLLEHNS B yKa3aHHbIX CTPOKE 1 CToNOLE.

SUB Message (r, c, Mess$)

curr = CSRLIN

curc = POS(0)

LOCATET,c : PRINT Mess$;

LOCATE curr,curc

END SUB

B npouenype BCTPeTUNNCb HeE3HaKOMble CcTaHAapTHble dyHKuum CSRLIN n POS
( 0). CSRLIN BosBpaLLaeT HOMep CTPOKU, B KOTOPOW B AAHHBbIN MOMEHT HaxoOuTCs
kypcop. POS ( 0) Bo3BpallaeT Homep cTonbua, B KOTOPOM B AaHHbIi MOMEHT HAXOAUTCS
Kypcop. MNpoueaypa 3anoMvHaeT NO3MLMIO Kypcopa, BeiBOAMT coobuieHre Mess$ B
no3nUMIO C KOOPAMHATAMU I 1 C U BOCCTAHABIMBAET TEKYLLYIO MO3MLMIO Kypcopa curr
n curc. Ecnu B ronoBHoM mMonyne BO3HMKaeT HEOOXOOUMOCTb BbiBOAA COOOLLEHUS
“Hello!” B ueHTpe aKkpaHa, To obpaltleHre K npoueaype 6yneTt BuIrnaneTh:

CALL Message (12, 40, “Hello!”)

Ecnun npouenypa SUB o6baeneHa onepatopom DECLARE

DECLARE SUB Message (r, ¢, Mess$),

TO Mpwu BbI3OBE MpoLenypbl knoyeroe cnoBo CALL MOXHO onyCTUTb

Message 12, 40, “Hello!”

Mpoueanypa SUB MoxeT BO3BpallaTb HECKOJIbKO 3HAYEHU B BbI3bIBAIOLLYIO
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nognporpaMmmy. OHa He MOXET BbITb UCMOJIb30BaHA Kak YacTb BblpaxkeHus. MNpoueaypbl
MOryT BbI3blBaTb CaMu CebS, TO eCTb MOIyT ObiTb PEKYPCUBHBIMMUA.

6.2. dyHKUUM

B QBASIC cywectsyeT aga Buga dyHkumii: DEF FN n FUNCTION.

dyHkuna DEF FN - BxoouT B rnaBHyto 4acTb Moayns. C ee NoMoLLbio MOXHO
onpenennTb 1 fanee Ucnosib3oBaTth HecTaHAapTHbIE GyHkumn. O6LLMIA BUA, onepaTtopa:

DEF FNv (x1 [, x2, ...] ) = apudmeTnyeckoe BbipaxeHue,
roe v - umsa GyHkuMm - natmHckas 6ykea; x1, X2, ... - NPOCTblE NMEPEMEHHbIE -
dopmMasibHble aprymeHTbl yHKUMK; apudMeTUyeckoe BblpaxeHue - ¢opmyna, no
KOTOPOW Bbl4McnaeTca GOyHkuna. ApudmMeTnyeckoe BbipaKeHne B NpaBor 4acTu
DOJIXXHO 06a3aTenbHO coaepXatb XOTa 6bl 0AVH U3 hOpMasbHbIX apryMeHToB x1, x2,
..., HO MOXET Tak Xe coaepXatb 1 Apyrne nepeMeHHble, 00Lme s BCel NporpaMmei.

Onepatop DEF FN ponxeH pacnonaratbCd B nporpamMmme O NepPBOro
MCMOoJIb30BaHMA onpeaensaemMonr nm ¢oyHkunun. MNpaBuna xopowero ToHa TpebdyloT
NOMELLATb TakmMe ornepaTopbl B HaYae nporpaMmmb.

Bblumcnernne gyHkummn, onucaHHom onepartopom DEF FN, ocywectengeTca npu
obpalleHnn K Hel Npy NOMOLUM 3anucK ykasatens GyHKumu:

FNv (a1 [, a2, ...]),
roe al, a2, ... - apupmeTnieckmne BbipaxeHus, 3amenstoe GopmMasbHble apryMeHTbl
x1, X2, ... B apudmeTn4eckomM BbipaxeHnn npason yactm onepatopa DEF FN nepep
Bbl4MCIIEHNEM.

Ucnonb3oBaHue dyHkUMK, 3apnaHHon onepatopoMm DEF FN (HecTaHpapTHOM
bYHKUMKM), aHANOMMYHO MUCMOJIb30BAHUIO CTaHAAPTHbIX OYHKUM. ObpalleHue K
HeCTaH4aPTHON GYHKUMM MOXHO 3anncatb B apudMETNHECKOM BblPaXEHUU, B CMIUCKE
BbiBOAa onepaTtopa PRINT u 1. 4., BooOWe Be3ne, roe TpebyeTcs 3HAYEHME 3TOM
obyHKuMK. Hanpumep,

DEF FNE(x,y) =x*x*x+y*y+a*a

a=2:1=3.1:2=8.6

p=05*SQR(FNE(SIN(t/22),2*z))

B npaBoit YacTn NocnegHero oneparopa npuceanBaHns MMeeTcs obpalleHne K
¢dyHkumm FNE, ncnonbdyemor B kayecTBe aprymeHTta ctanHgapTtHon ¢dyHkumm SQR.
Mpwn BbldMcneHnn oyHkumm FNE cHavana O6yayT BblYMCNEHbl apudMeTuyeckme
BbipaxeHus SIN(t /22 ) n 2 * z, 3HaYeHNss KOTOPbIX 3aMEHAT GOPMasbHbIE APIYMEHTHI
X Uy B apudmMeTn4ecKoM BbipaxeHuu, onpegensowem oyHkumio FNE (x, y), a 3atem
BbIYMC/IEHO 3HAYEHNE 3TOro apuPMETUYECKOrO BbIPAXKEHMS.

Apyron npumep. B QBASIC HeT cTangapTHOM GYHKUNN BbIMUCIIEHNSA OECATUYHOIO
norapundma; ee MOXHO onpenenntb ¢ nomoulbio DEF:

DEFFNL (x)=LOG (x)/LOG(10.0)

®yHkumst DEF FN - 310 ycTapeBLuasi nporpaMMHasi KOHCTPYKLMS, [OCTaBLUasCS “rno
HacneacTtsy” or GW - BASIC. lNMpakTuyeckn BO BCEX Chydasax Jlydlle MCMonb30BaTb
6onee coBpemeHHyto KOHCTpyKLMo FUNCTION ... END FUNCTION. CyLuecTBytoT peakme
cnyyau, Korga ucnosnbdoBaHne ¢yHkumm DEF FN npegnoytntensHee. B otnnume ot
FUNCTION, dyHkuma DEF FN He npoBepsieT TMM YMCNOBOro apryMeHTa.
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Mpouenypa FUNCTION saBnsietca 6osee mMowHol anbtepHatnsoi DEF FN. B
a3blke QuickBasic npouenypa FUNCTION MOXET ncnonb3oBaTbCs BHE TOro MoAOyns,
rae oHa onpenesieHa. 3To 03HAYAET, YTO OHA CTAHOBMTCS JOCTYMHA NtoGoMy Moay o
nporpamMmel, ECNV ONpeaeneHa Bo BCromMoraTenbHoM Moayne. Heobxoammo nobasutb
onepartop DECLARE B Te Mmoaynu, rae oHa ncnosnb3yeTcs.

FUNCTION ... END FUNCTION - onepatopbl, yKka3blBalOLLME HA4Ya0 U KOHEL,
npoueaypbl FUNCTION. ®opmar:

FUCTION wvms [ ( napameTpbi )]

[ onepaTopsl ]

UM$ = BbIpaXeHMe

[ onepaTopsl ]

END FUNCTION

Mms 3apaeTcs kak 0Obl4Has nepemMeHHas. [1lapamMeTpbl - CMUCOK NePEeMEHHBIX,
3Ha4YeHUa KOTOPbIX NepenatnTcsa GYHKUMKU Mpu ee Bbl3oBe. 3meHeHne 3Ha4veHus
napamMmeTpa BHYTPU OYHKUUM U3MEHUT €ero 3HayeHne B BbI3blBAIOLLEM MOAYIE.
BbipaxeHue - BO3BpaLlaemMoe 3HadyeHne GyHKumn. Ecnnm nmMeHn GyHKUMK HUYero He
NPMCBaMBAETCS, BO3BPALLAETCHA 3HAYEHME NO YMOYAHMIO: AJ1 YNCNOBbIX QYHKUWNA -
HOJb, OJ1 CMMBOJIbHBIX - MycTas cTpoka. YToObl nepenatb B NPOLEAYPY B Ka4ecTBe
aprymeHTa MaccuB, OCTAaTOYHO yKa3aTb NMyCTble CKOOKMU.

Mpoueaypbl FUNCTION mMoryT ObITb PEKYPCUBHBLIMWU, TO €CTb BbI3blBaTb Camu
cebs. TUNUYHBLIM CIly4aeM MPUMEHEHUS PEKYPCUN ABNSIETCA YHKUNUS BbIYUCIEHUS
dakTopunana:

nNn=n*(n-1)*(n-2)*...*2*1

FUNCTION Fact ( n%)

IFn% > 1 THEN

Fact = n% * Fact (n% - 1)
ELSE
Fact =1

END IF

END FUNCTION

B oCHOBHOW nporpamMme BbluucneHne dakTopuana 6yaeT OCYLLECTBASATLCS
Kaxabln pas, korga B apudMeTN4eCKOM BbIPaXKEHUN BCTPETUTCA nMa dyHKuMn Fact,
Hanpumep, a% = Fact(c%).

6. 3. MeToa nowaroBoi pgetanusauum

MporpammupoBaHne MOXHO 6blio 6Gbl ONpenennTb Kak “npoekTupoBaHue,
KOOMPOBaHME U TeCTUpoBaHMe nporpammbl”. Ona Toro, 4toObl NUcaTb FPaMOTHbIE
nporpamMmbl C HaMMeHbLUMMW 3aTpaTtaMu Cuil, HeoBxoaUMO NPorpaMMMpoBaThb B
COOTBETCTBMM C 3apaHee onpeaeneHHon aAMcumnianHon. NporpammMmmpoBaHve ¢ 3apaHee
onpenesieHHon ANCUUMNIIMHOMN Ha3biBaeTCHd HUCXOASWUM CTPYKTYPHbIM
nporpaMmmMupoBaHuneM. Hucxoasiiee CTPYKTYpHOe NporpaMMmpoBaHne BKITIOHAET B
ceba MeTon NnoLwaroBOW AeTanMaauun M MCNonb3oBaHMe 6a30BbIX CTPYKTYP MNpu
COCTaBJIEHUM aNrOPUTMOB U MPOrpamMm.

Ha atane npoekTnpoBaHMs HeEOOXOAMMO MOCTPOUTbL CTPYKTYPY MPOrpamMmbl,
BbiOpaTh MK paspaboTaTb BCE anropuTMbl, KOTOpble OHa OyadeT peanv3oBbiBaTh,
pewWwnTbL BCE BOMPOCHI MO OpraHM3auuu AaHHbiX. 34eCb 3GdEKTVUBHBIM NOAXOA0M
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ABNSETCA Pa3/I0XKEHNE CIIOXHOWM 3aa4M Ha HEKOTOpPbIE noa3anayun. Kaxaasa otaensHas
noasagaya AoJikXHa OblTb OTHOCUTENIBHO HE3ABUCUMOIM U NpencTaBnsaTb coOoWn
HEKOTOPbI 3aKOHYEHHbI MOAYNb NporpamMmbl. TakmuMm o6pa3om, MOAYJILHOCTb
(cnocobHOCTL pasgeneHns) NPorpaMmbl ABNSIETCA €€ BaKHbIM CBOMCTBOM. B Lenom
BHELWHAA crneundukauma Moayns BblpaXaeTCa OfMMCaHWeEM TOro, YTO OH AenaeT C
HEKOTOPbLIMW A0NYLLEHNAMMN; TOr0, 4TO EMY MOXHO NOAaTb HAa BXOA, Y TOrO, YTO MOXHO
nony4nTh Ha ero Bbixogax. Cneundukaumsa Mogyns, MCNOb3YyEMOro A1l COPTUPOBKU

Maccus, cogepxalimm Mogaynb onga OTCOpPTMPOBAHHBIM MACCUB
N UenbiX yncen COPTUPOBKU
uenbixX Yncen

Mpegnonoxenusa: 0 <= n <= 1000

LesiblIX Ymcen:

Mocne pa3paboTky 0b6LIei CTPYKTYpbl NPOrpamMmMbl HEOOXOOUMO YCTaHOBUTD,
Kakme 6ubnnoTeyHble (paHee pa3paboTaHHbIE) CPEACTBA MOXHO MCMNO/b30BaThb U Kakue
HOBbIE MpoLeaypbl HeobxoaMMo pas3pabaTbiBaTb. [lanee nepexondart Kk paspaboTtke
HOBbIX CTPYKTYP AaHHbIX U ajifOPUTMOB BbIMOJSIHEHUSA HOBbIX MPOLEayp.

K paspaboTke oTaenbHbIX MoOyNer NPUMEHSETCS TOT Xe NoAX04d, YTO U KO BCel
nporpamme. Takom MeTof, Ha3blIBaeTC METOAO0M NoLuaroson getanusauumn. B metone
noLaroBom Aetann3aumy MOXHO BbIOENUTb ClieayloLne CyLWeCTBEHHbIE 3Tanbl:

Ha yposHe 1 co3naetcsi obuiee onvicaHve moaysns B Uesom. OnpenensoTcs
OCHOBHbIE Nornyeckune waru, Tpebyemble N9 pelleHns 3aaa4m, gaxe ecnu rnoka He
M3BECTHO, KaK UX BbINOJIHUTbL. OTO MOryT ObITb FPYNMoOBblE UMEHA A1 TEX OENCTBUNA,
BbIMNOJIHEHVE KOTOPbLIX NMPeACTaBASETCH AOBOJSIbHO CMYTHO.

Ha ypoBHe 2 B 06Lmx TEPMUHAX AETANN3NPYETCS ONMCAHNE LLIAroB, BBEAEHHbIX Ha
arane 1. B netanMsanpoBaHHOE ONMcaHNe MOXET BXOANTb 0603HAYEHME LNKITNYECKMX
CTPYKTYP, B TO BPEM4, KakK AENCTBUSA BHYTPU LIMKIIOB MOTYT NO-NpPexXHeMy OCTaBaTbCA
HesiCHbIMU. TakM 06pa30oM, BhIMOHAIOTCS TOMbKO 0OLLME 3CKM3bI CIIOXHbIX AENCTBUNA.

Ha ypoBHe 3 v B nocnenyoLmx ypoBHSIX B BUAE MOCAEA0BATE/bHbIX NTepaLui
NPOM3BOASITCS TE Xe AEVICTBYSI, 4TO OnvcaHbl Ha atane 2. MNpw kax[on HOBOM ntepaumm
YTOYHAIOTCHA AeTann, OCTaBLUMEeCs HeACHbIMW MNocse npenbiaywnx utepauun, n
cospatotcs 6onee onpeneneHHsble onucaHus. Ecnm B npoLiecce noLuarosoi getannsaumm
BO3HUK/IN AETaNu N NepeMeHHbIe, He 3aBUCSLLME OT OCTallbHbIX YacTen NporpaMmmel,
mnn npomsownio ayénvpoBaHve Moaynein, To NogoOHblIe MOAYNN SBASIOTCSA OYEHb
BEPOSATHLIMUW KaHAMAaTaMu B nognporpaMmmbl nn dyHkumn. B nopobHol cutyaumm
MOLYNb ONUCAaHUS UCMNONbL3YeTCa AN CO34aHug Tena npouenypbl nnu GyHKUUnM m
3aMEHAETCS Ha BbI30B Nnpoueaypbl v QyHKUMN.

Mpumep. MycTb TpebyeTcs HanMcaTb NPorpamMmy, KoTopas Nosy4aeT B KAYeCTBe
MCXOOHbIX OaHHbIX 3HA4YeHWe N, paBHOE 4YMUCIly YYEHUKOB B KJjlacce, a Takxe pOoCT,
BO3pacT M BEC Kaxaoro yyeHuka. [lporpamma [osmkHa BbloaTb CpefHueE 3Ha4YeHUd
BCEX TPEX nokasaTenen.

YposeHs 1.

BBecTn 4ncno y4eHUKOB.

Bblumcnntb cpegHuin pocT.

Bblumcnntb cpegHuin Bo3pacT.

Bblumcnutb cpeaHuii Bec.

MprYMeHM aTan 2 K KaXkEeMylaQdGamHbkBhtle LIaros.
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Hetannzauma 1.1. Bbluncnmntb CpeagHnin pocT.

BBeCTM pOCT KaXaoro y4eHuka.

BbluncnnTb, NCNONb3ys UMKINYECKME BbIYUCEHUS, CPEAHUIA POCT.
OT06pa3unTb pesynbTaThl.

Detanusaumm 1.2 n 1.3 aHanornyHbl NpUBeOEHHON Bblle, HO MPUMEHSIIOTCS K
BO3pacTy 1 BECY BMECTO pocTa. B pesynbtare nonyyeH yposeHs 2.

Mpooo/mKMM 9TOT NPOLECC U, NOCKOSMbKY BCE TPU AeTanm3aumm npakTUHecku
OAMHAKOBbI, paccMoTpuMm petanudauunio 1.1. Packpoem cyTb Tpex OencTBuin,
COCTaBN4FIOLLMX ee OnncaHue.

Hetannsauunsa 2.1. Beectun POCT KaXgo0ro y4eHuka.
Meuvatb npurnawleHna K sBogy 3HAYEHUN.
BBopn, 3HaueHunin B Maccms, ncnonb3ya LUUKII.

Jetannsaums 2.2. Bbl4MCANUTbL C NOMOLLbIO LKA CPeaHMin POCT.
OpraHn3oBaTtb UMK, Npoderas n 3Ha4eHUn 1 HakanaMeBas CymMMy B S.
MopenuTtb S Ha N aNg NOJlydeHnsa cpeaHero pocra.

JDetannzaums 2.3. U306pa3unTb pesynbTaThbl.
MeyaTb Ha3BaHWA NokasaTens U ero CpeaHero 3Ha4YeHus
Tak Kak Npon3BOAUTCA MO CYTU OAHO U TO XE pPacCLUMPEHNE BCEX TPEX OCHOBHbIX
YyacTeln ypoBHS 2, TO NPEeACTaBNSETCS eCTECTBEHHbIM PEANN30BbIBATb YKAa3aHHbIE BbiLLE
LencTBMg B BUAE NOAMPOrpaMMm obLlero Ha3HadyeHusl, nepegaras UM B CTPOKOBOM
nepemMeHHO Ha3BaHWe nokasarens - pocT, BO3pacT, BEC.

YposeHsb 3.

BBop, ““ucno y4eHunkoB”; n

MpucBOUTbL NEpeMeHHON “nokasaTtenb” 3HavyeHne “PocTt”.
Bbi3BaTb getanusauun 2.1, 2.2 n 2.3.

MpucBouTbL NEpeEMEHHON “NokasaTtenb” 3HayeHne “Bospact”.
Bbi3BaTb getanusaummn 2.1, 2.2 n 2.3.

MpucBouTbL NEpemMeHHON “nokasaTtesnb” 3HavyeHne “Bec”.
Bbi3BaTb getanusaumn 2.1, 2.2 n 2.3.

KoHey,

Monyy4eHHas CTPyKTypa SBNsSeTcsa MoaybHOW. HesiBHbIM 06pa3om ObIfio NPUHATO
peLLeHVe BBOAUTb 3HAYEHMs BCEX NokasaTesier B OAVH 1 TOT Xe MacCcuB, ckaxem a( ),
1 nepenaBaTh Ha3BaHWe NnokasaTens Yepes OfIHy CTPOKOBYIO MEPEMEHHYI0, CkaxkeM a$.

Oetannsaumsa 2.1.
1000 ‘ MognporpaMmma BBOAA 3HAYEHUI
FORi=1TOn
PRINT “Beeaute “; a$ ;i; “- ro yueHuka”;
INPUT a (i)
NEXT i
RETURN

HeTtannzaumna 2.2.

1001 ‘ Nognporpamma BblMUCNEHNS CPEAHENO 3HAYEHUS
s=0

FORi=1TOn

s=s+a(i)

NEXT i

s=s/n

RETURN

Hetannzsauma 2.3.

1002 ‘ Mopgnporpamma BblBOOA 3HAYEHUIA
PRINT “CpegHee 3HadeHue “; a$ ; “ paBHO “ ;' s
RETURN
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Tak kak Bce Tpu AeACTBUS BCErga BbIMOMHATCA NOCnenoBaTesibHO, TO MOXHO
COKOHOMUTb Ha NOBTOPAOLWNXCA BbI3OBAX, MOMECTUB X TakK>XKe B noanporpamMmmy.

200 ‘ NMognporpamma npoecca

GOSUB 1000 : GOSUB 1001 : GOSUB 1002

RETURN

OcHoBHaga nporpamma:

INPUT “Yucno y4eHuKoB” ; n
DIMa(n)

a$ = “Poct” : GOSUB 200

a$ = “Bospact” : GOSUB 200
a$ = “Bec” : GOSUB 200
STOP

Ona 6onee CNOXHbIX 3ajay XefaTelbHO UCMNOJIb30BaTb rpaduyeckme
M3006paxXeHUs anropUTMOB: CXEMbI UM CTPYKTOrpaMmbl [5].

Mporpammbl Ha QBASIC moryT ObiTb CKOSIb YyrogHO GonblivMun. OnepatmBHas
namsaTb KOMMbOTEPA He HaknafblBaeT OrpaHWYeHU Ha BEINYUHY NPOrpammbl.
OTaenbHble MOAYAM NPOrpaMmMbl MOMYT BbI3bIBATbCA C MOMOLLbIO onepaTtopa CHAIN.
Onepatop CHAIN BbI3bIBAET B ONEPATUBHYIO NaMaTb MPOrPaMMHbI MOAYSb C YKa3aHHbIM
MMEeHeM, NMpu 3TOM BCE CTPOKM CTApOM NPOrpamMMbl YHUHTOXAIOTCH, OTKPbITbIe dainsibl
3aKpbIBalOTCS, B ONepaTMBHYIO NamMsaTb NMOMELLAETCH HOBas Nporpamma u npouecc
BbluMCNIeHWIA npoaosikaetcsa. O6wmin Bua, oneparopa

CHAIN nms

3HavYeHna NepemMeHHbIX Npu B3aMMOAENCTBMU TakuUxX MporpaMmm MoryT
nepeaaBartbcs Yepesd dannbl gaHHbix [ 1, ctp.128; 2 ctp. 107].

MonpobHee cMm. [1, 2, 4, 5].
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3AIAHUS A1 CAMOCTOSATEJIbHOW PABOThI

1. CoctaBbTe JIornyeckyto cxemy 6a3bl 3HaHWUI 10 TEME IOHUTBI.
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TPEHUHI YMEHUA

Mpumepsbl BbINOJIHEHUS YMPaXHEHWA TPeHuHra Ha ymeHue 1

3apaHue 1

JaHbl KoopanHaTbl To4kn X n Y. OI'Ipe)J,eﬂI/ITb, HaxoauTCca N TO4YKa BHYTPWU
OKPYXXHOCTM pagnycom R, NEXUT /i1 OHa Ha OKPY>XHOCTU WUJIN HAXOOUTCH BHE ee€.

PeweHue

Ne Anroputm

KonkpetHoe nelicTBue

1 | HocraButsb 3amauy.

YpaBHEHHE OKPYKHOCTH R=X*+Y".

Touka HaxoANUTCA BHYTPH OKPY’KHOCTHU IIPH yCIOBHU
R’ > X*+Y’.

Touka HaXoANUTCSA BHE OKPYKHOCTH IIPU YCIOBUHU R <
X4y,

Touka HAXOANUTCA HA OKPY)KHOCTH IIPH YCIIOBUH

R=X+Y".

2 | Beibpats MeTon

peneHus

Mertop pelieHust O4eBU/IEH.

3 | Onpenenuthb
MOCE0BATEIEHOCTD
JeHCTBUH, BEAYIIHUX K
HOTy4CHHUIO

pe3yabTaToOB

3amare 3HaueHus nepeMeHHbIX R, X, Y. IIpoBeputhb
yCJIOBUE R’ > X+Y? U, €CJIU YCIJIOBUE BBITIOJIHSIETCS,
BBIIaTh cooOmeHue “Touka HaXOIUTCSI BHYTPU
okpy>xHocty”. IIpoBeputs ycrnosue R*=X’+Y’. Ecin
YCIIOBHE BBINOJIHACTCS, BBIAATh coobmienue “Touka
HaXOJUTCSI HA OKPYKHOCTH’, UHAU€ BBAATD

coobmienne “Touka HaXOAWTCS BHE OKPY)KHOCTH .
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Anroputm

KonkpeTHoe neiictBue

Jate TouHOE
MpeITICaHue
BBIYUCIIUTEILHOTO
mporiecca B BUJIE
MOCTICTIOBATEIEHO
pa3MenIeHHBIX 0JI0KOB
B COOTBETCTBHH C

T'OCTom.

BriBog “Ha”,

Brisog “Bn

3apaHue 2

B copeBHOBaHUsX No 6ery npvHumatoT ydactne N cnopTcmeHoB. Beoas no
oyepenm pesynbTaTbl yHacTHUKOB B OBM, onpenenntb, CKOMIbKO U3 HUX BbIMOSHUIIO
Hopmy 'TO.

PeweHue

Ne

Anroputm

KonkpeTHoe aeiictBue

IlocraButs 3anauy.

I — pe3yibTaT yyacTHUKA COPEBHOBAHMSI,
gto — Hopma ['TO;

I < gto — HOpMa BBIIIOJIHEHA.

JIeHCTBUM, BEAYIUX K
TIOJYy4YEHHUIO0

pe3yIbTaToB

2 | Beibpats MeTox Hcnonp3yem nmpuem mojcdera KoqunuecTsa S=S+1.
pemeHus

3 | Ompenenutsb 3anaTh KOJMYECTBO YYACTHUKOB COpeBHOBaHMs N.
mocienoBaTenbHOCTh | OpraHu3oBaTh MUK O i. J{1g 3TOro nepeMeHHoH i

IIPUCBOUTH 3HaYeHHUE |; B [IUKJIE BBECTH 3HAYCHHUE
pe3ynbTarta 3abera i—To COpTCMEHa; CPaBHUTD
pe3yabrat ¢ Hopmoit I'TO; ecmu HOpMa BBITIOJTHEHA,

BKJIFOYHTH CUETUUK S=S +1; yBeNHUNTH 1 HA €NUHUILY;
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AnroputMm

KonkpetHoe neiictBue

3 OpraHU30BaTh MPOBEPKY OKOHYAHHSA ITUKIA 1 > N.
Ecnu ycnoBue BBIIOJHSETCS, TO BBIAATh 3HAUECHUE S,
MHaye MPOJOJKUTH BBOJI U MOJCUET KOJIMYECTBA.

4 | JaTte TOYHOE

peanucanue
BBIYUCITUTEIIBHOTO
mporecca B BUE
MOCJIeI0BATEIILHO
Ppa3MeIIeHHBIX OJIOKOB
B COOTBETCTBHHU C

I'OCTowm.

S=0; i=1

S=S+1
P —
=i+l
JHa

Ckonei

3apaHue

Bbluncantb gnnHy Bektopa X pasmepom 4.

PewseHue
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Anroputm

Konkpernoe neiictaue

IlocTaButsh 3amauy.

JlnrHa BeKTOpa BEIYMCIAETCS O hopMyIie

L=y(X]+.+X])

2 | Bpibpatp MeToq Hcnonps3yeM npuemM HaKOIUIEHUS] CYMMBI.
peleHus

3 | Onpenenuts OOHYJIUTh HaYaJIbHOE 3HAYCHHUE CYMMBI.
mocyieIoBaTeabHOCTh | OpraHn30BaTh MUKI 110 i, TIe i MeHsercs ot 1 1o 4.
JEHCTBHI, Benylux K | BBecTu snmeMeHThl MaccuBa Xi. B nukie
TOMYHCHHIO OpPraHU30BaTh HAKOIJICHHE CYyMMBI L=L+ Xi2 .
pe3yJabTaToB

BriBecTu pesynbrar \/Z .
4 | JaTte TouHOE

npeanyucaHue
BBIYUCIIUTENHHOTO
npoliiecca B BUIe
MOCJIEI0BATEIbHO
pa3MeIleHHBIX OJI0KOB
B COOTBETCTBHUH C

T'OCTowm.

Cioned

PewmTte camoCTOSTENbHO cneaylowme 3aaaHua:

3agaHue 1

3apaHbl nnowaamn Kpyra R n kBagpata S. Onpenenntb, NOMECTUTCS NN

KBaapaT B Kpyre.
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3apaHve 2
Bblumcnnte O (i + 1)*(i + 2) ana Bcex i ot 2 0o N.

3apgaHne 3

3agaH maccuB pasmepom 10. ChopmupoBsaTb ABa MaccuBa pasMepom 5,
BKJ1I04as B NEPBbIA 3IEMEHTbI ICXOHOr0 MaccmBa C YETHLIMWN MHAEKCaMu, a BO BTOPOW
— C HEYEeTHbIMU.

Mpumep BbINOJIHEHUS yNPaXHEHUs TPEeHWHra Ha ymeHue 2

3apaHue
PaccuuTtatb 3HaveHne S no popmyne § = (t2 +1) , roe
t=In(x*+y*)+cos’(3’) .
PeweHune
Ne AnroputMm KonkperHnoe nelictue

1 | Paspaborats

aNTOPUTM JIMHEHHOM

CTPYKTYPBI

t=In(x"+y°) + cos’(y’)

S=(t* +1)

BeBog S

<D

2 OHpCI[eJ'II/ITI) HMmena MEPEMCHHBIX B IPOIrpaMMe COOTBETCTBYIOT

HanMMCHOBAHUAM B YCJIOBHUHU 3adavU.
HanuMCHOBaHMHA

TNEPEMCHHBIX B

nporpamme.
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3ammcarp alNropuTM™ C INPUT “Bseaure x”; X

[HOMOIIBIO INPUT “BBeaute y”; y
t=LOG(x*x + y*y) + COS(y"3)"2

OIIEPATOPOB SI3bIKA S :=SQR(t*t+ 1)

. PRINT “Pesynsbrat: S =S
Beiicuk (BBOO—BHIBOS,

IpHCBaUBaHUE).

Pelwunte camocTofITeNIbHO cneaylolue 3afaHna:
3apaHue 1
PaccuntaTtb t no ¢popmyne t = In(u? +v?), roe u = x + 5cos(2y),

et +2y+3

3apaHue 2
PaccuuTate U no ¢popmyne U =V2+ W, rope W = /e»\‘ + 2y + 3tgx,

V:3x+ln22y+3

X

e? +cosy’

Mpumepbl BbINOJIHEHUSA YMpPaXHEHWA TPEeHUHra Ha ymeHue 3
3apaHue

[aHbl gencteutensHble yicna al, b1, c1, a2, b2, c2. BbISCHUTb, BEPHO NK, YTO
Yoa1*b2 - a2*b1 %2 > 0.0001,
M eCnn BEPHO, TO HaWTU PELUEHNE CUCTEMbI JINHENHbLIX YPaBHEHWUA.
al x+bly+c1=0
a2x+b2y+c2=0
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PeweHue

Ne AnroputM KonkperHnoe nelictBue
1 PaspaboTtats Hauan
aropuT™ Beoxal, bl, cl,
Pa3BETBISAIOIICHCS a2, b2, c2
CTPYKTYPBI.
Ha _ Tal*b2-a2*bl -
>0.0001
Y =(a2cl/al -cl)/
(b2 - a2 bl/al)
I
X=(-cl-blY)/al
BrBox
“Cucrema
HECOBMECTHA
2 OnpenenuTthb HanMeHoBaHUS IEpeMEHHBIX B IpOrpaMMe
HaMMEHOBAHUS COOTBETCTBYIOT Ha3BaHISM ITHX IIEPEMEHHBIX B
MICPEMCHHBIX B YCIIOBHY 3aa4H.
nporpaMMme.
3 3amucatp anmroput™ ¢ | INPUT “Beemute al, bl, c1”; al, bl, cl

MOMOUIBIO OTIEPATOPOB
si3pika beiicuk,
HCTIONB3YS ONEPaTOPHI
IF... THEN,

IF.. THEN.. ELSE,
SELECT ... END
SELECT.

INPUT “Bseaute a2, b2, ¢2”; a2, b2, c2
IF ABS(al*b2-a2*b1) > 0.0001 THEN
Y =(a2* cl/al - cl) /(b2 - a2* bl/al)
X=(-cl-bl*Y)/al
PRINT "Pesynbrat: X =“, X, “Y =Y
ELSE
PRINT “Cucrema HecoBMecTHA”
ENDIF
END
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3apanue 2

Hanwvcatb nporpammy, koTopas BblaaeT coobuieHns o kogax ASCII.

Ecnn xon meHbLue 32 vnu paBeH 127, To BblgaeTcs coobLleHre “YnpasnsioLme
koOpl”. Ecnm 3HayeHme Koga HaxoamTcs B MHTepBane oT 48 oo 57 — “Yucno”; ot 65
00 90 n ot 128 go 159 — “lMponucHasa 6ykea”; ot 97 no 122, ot 160 oo 175 n ot 224
0o 241 — “CtpoyHasa 6ykea”; ot 176 oo 223 — “CumBon nceBoorpadukn”.

PeweHue

Ne Anroputm KonkpetHoe nelicTBue

1 Pazpaborats
AIITOPUTM

pa3B€TBJ’IHIOHICI>iCﬂ

CTPYKTYPBI.

2 Onpenenutsb g — MAEHTH(UKATOP BBOJUMOTO KOJIa.
HaMMEHOBAaHUS

NEPEMCHHBIX B

Iporpamme.
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Ne Anroput™m Konkpernoe aeiictaue

3 3anucats anroput™m ¢ | INPUT “BBeaute xox”’; g
SELECT CASE g
CASE IS <32, 127
si3bIka beiicuk, PRINT “Ympansromue Koasr”
CASE 48 TO 57
PRINT “Yucno”
IF..THEN, CASE 65 TO 90, 128 TO 159
PRINT “TIponucuas 6ykBa”
IF.. THEN..ELSE, CASE 97 TO 122,160 TO 175, 224 TO 241
SELECT ... END PRINT “Crpounas Oyksa”
CASE 176 TO 223
SELECT. PRINT “CumBou ncepporpaduku’
CASE ELSE
PRINT “Kox B mporpamMmme HE yKa3bIBaeTcs
END SELECT
END

HOMOII[BIO ONIEPAaTOPOB

UCII0JIb3YS OTEPATOPHI

PelwunTte camocToNITeNbHO crieaylolme 3agaHus:

3agaHue 1

JaHbl nonoxuTesnbHble Y1cna a, b, ¢, d. BbIICHUTb, MOXHO I NPSIMOYTONIbHUK CO
CTOpOoHamMu a, b, yMECTUTb BHYTPU NPSIMOYrOJibHUKA CO CTOPOHamM ¢, d Tak, 4ToObl
Kaxkaas U3 CTOPOH OAHOro NPAMOYro/ibHUKa Oblia napannesibHa unm neprneHamnkynspHa
KaXaoi CTopoHe BTOPOro NpsiMOYrofibHUKA.

3agaHuve 2
LaHbl gencrentensHble yiucna X n Y. MeHbLuee 13 aTux AByX YUCEN 3aMEHUTb X
nonycymMmMomn, a Gosnbluee — UX YABOEHHbIM MPOU3BEAEHMEM.

3apgaHne 3

CocTaBuUTb NporpamMmy onpenesieHns HasBaHMsA XMBOTHOMO MO KUTaCKOMY
ropockorny, COOTBETCTBYIOLLErO BBEAEHHOMY MOJib30BaTeneM roay. YkasaHue:
MpoaHanuanposBaTtb OocTaToK OT Aenenma G Ha 12, roe G — roa. B 3aBucumocT ot
ocTtaTtka BblBeCcTu cumBon roga (0 — O6esbsiHa, 1 — MeTyx, 2 — Cobaka, 3 —
KabaH, 4 — Kpbica, 5 — bbik, 6 — Turp, 7 — Kponuk, 8 — [OpakoH, 9 — 3mesq, 10

— Jlowapgp, 11 — OBUA).
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Mpumepsbl BbINOJIHEHUS YNPaXHEHUN TPEHUHra Ha ymeHue 4

3apanue 1

YyeHnkam 1- ro knacca HasHayaeTcs AO0MOJIHUTENbHO cTakaH mosnoka (200
M), ecnn ux Bec coctaensdet meHble 30 kr. OnpenennTb, CKOMbLKO JIMTPOB MOJIOKA
noTpebyeTcs exenHeBHO A OOHOro knacca, cocrtoswero n3 N yyeHukos. Mocne

B3BELLMBAHUS BEC KQXA0r0 y4eHuKa BBOAMTCS B OBM.

Pelwnenue
No Anroputm KonkpetHoe neiictBue
1 Pa3paborath Hauaig
aNTOPUTM
p
LIUKJIHYECKOH
CTPYKTYDBI, S=0

HUCIIOIB3Ysl CTPYKTYpPBI ]
1=

mukna Ttrana "Iloka"

1
niu tuna “J1o”.
V<30 Ja
S

=S+200
<————1

i=i+1

—>H

ALIBOIL S/1 OO(/
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Neo Anroputm

KonkpetHoe aelictBue

C TIOMOMUIBIO
OMEPATOPOB SI3bIKA
belicuk, ucnomin3yst
ONepaTOPHI LUKIIA
WHILE ...WEND,
FOR ... NEXT, DO
... LOOP.

2 OmnpenenuTsb Vmin — MUHHMaJbHBIA BEC  IIIKOJIbHHKA,
HAaNMEHOBaHUS KOTOPOMY He TpeOyeTcsl AOMOTHUTENBHOE MOJIOKO;
MEPEMEHHBIX B Milk — KOIMYeCTBO OMOJHUTEIBHOW MMOPIUH

MOJIOKa;
nporpamme. .
S — cyMMapHO€ KOJIMYECTBO MOJIOKA;
N — KOJIM4YecTBO yUEHUKOB B KJIACCE;
1 — TeKyIuit HoMep yYCHUKa;
V — Bec 1 — Io yueHuKa.
3 3anucatp anroput™ | Vmin = 30 : Milk = 200

INPUT “KommyectBo yueHUkoB? “; N
S=0:1=1
DO
PRINT “Bec “, 1, “~ro yueHuka”
INPUT V
IF V< Vmin THEN S =S + Milk
1=i+1
LOOP UNTILi>N
PRINT “Jlns knacca Heooxomumo ““; S/1000;
PRINT “ nutpoB monoxa”
END

3apaHue 2

CocTtaButb Nporpammy, Kotopasi ToMoxeT Bam ybeantbcs B TOM, 4YTO AaTymk
cny4yaiiHbix yncen B bBelicvke paboTaeT nNo NpuHUMNAM Teopumn BeposaTHoCTU. Mpu
60JIbLLIOM KONIMYECTBE reHepupoBaHus ymcen B nHtepsane ot 0 oo 100, konmyecTso
YeTHbIX U HeYeTHbIX yncen dyaeT npmbnnantenbsHO OOVHAKOBbLIM.

PewseHue
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No Anroputm KonkpetHoe nericTBue
1 Paszpaborath Hauaig
aNTOPUTM
CTPYKTYpBHI,
HUCTOJIb3YS 1=1;k1=0;k2=0
CTPYKTYpBI LIUKJIA -
tuna "[loka" unun
S=Random(100)
@ Ha
k2=k2 +1 kl=kl +1
T ]
i=i+1
I
[
/BLIBO;:[ k1, k2/
C KOHeii >
2 Omnpenenuts N — ob1mee KoIMYecTBO CTeHEPHUPOBAHHBIX YUCEIT;
HaNMMEHOBaHUs S — cnyuaiiHoe yucio B uarepnaie ot 0 10 99;
NIEPEMEHHBIX B
k1 — xonm4yecTBO YETHBIX YHCET,;
porpamMme.
k2 — KOIMYECTBO HEYCTHBIX YUCEIT;
1 — TeKyIIUui HOMep TeHePUPOBAHUS YHCEI.
3 3anucarb aJropuTM INPUT “Beaute N “; N

C TIOMOMIBIO
OIIEPATOPOB A3bIKA
Beiicuk, ucnoib3ys
OIlepaTOphl LUKIIA
WHILE

...WEND, FOR ...

NEXT, DO ...
LOOP.

i=1:k1=0:k2=0
WHILE i<=N
S = INT(RND*100)
IF S MOD 2 =0 THEN

kl=kl+1
ELSE
k2=k2+1

ENDIF

i=i+1

WEND

PRINT “Yetuwix “, k1, “ Heuetnsix “, k2

END
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PewuTte camocTosiTenbHO cneaylowme 3apgaHua:

3apanuve 1

pynna, coctosawasa n3 N ctyneHToB, caaet Hopmbl [ TO MO MeTaHMIo rpaHaThbl.
BBoas B umkne pe3ynbTaT KaXaoro CTyAeHTa, onpenenuTtb, CKOJIbKO CTYAEHTOB
BbINOMAHWMAO HOopMmy [TO.

3apanuve 2

CocTaBuTb NporpaMmmy, NOACHUTHIBAIOLLYIO YACO YAANEHNA B KXKAOM KOMaHAe
npv urpe B Xokken. MNMocne kaxaoro yaaneHns BbIBOANTb HA 3KpaH hamMunmio XokKencTa,
BPEMS, Ha KOTPOE OH YAANSEeTCs C Mnofs, U1 CyMMapHOe YUCNO yOANEeHUN B KaXAon
KomMaHAe. [ocne okoHYaHUs Urpbl BbiAaTb UTOrOBOE COOOLLEHME.

3apgaHne 3

CocTaBuTb NporpaMmmy NOMOLLHUKA Kaccupa B YHMBEPCabHOM MarasvHe. 3BM
LOJKHA 3anpalumBaTth LieHy TOBapa M ero KOAMYeCTBO, NOACHUTbIBATb CyMMapHyo
CTOMMOCTb KYrJIEHHbIX TOBApPOB, 3anpalumBaTb CyMMY OeHer, BHECEHHbIX MOKynaTenem,
1 ONpeaendTb NPUYMTaIOLLYIOCH eMy caaqy.

Mpumepsbl BbINOJIHEHUS YNPaXHEHWA TPEeHUHra Ha ymeHue 5

3apaHue 1
B o6nacTtu 10 paioHoB. 3agaHbl niowanu, 3aceBaemble NIEHULEN, U CPeOHSs
YPOXaMHOCTb (L/ra) B KaXOoMm parioHe no obnactn. OnpenennTtb KOIMYECTBO MIEHULbI,
cobpaHHoe B 061acTu, 1 CPEeOHIo YPOoXanHOCTb No obnacTu.
PeweHue

No Anroputm KonkpeTHoe neiictBue

1 | Pa3pabortath ( Haqa.na

S=0, P=0

aJITOPUTM PELICHUs

3aa4H.

S=S + PLi
|
P=P + URi
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No Anroputm KonkpetHoe neiictBue

2 | Ompenenuth S — KOJIMYECTBO MIICHUIIBI, COOpaHHOH B 00JIaCTH;
HAaNMEHOBAHUS P — o6mras miomans B 001acTH, 3aceBaeMast
TIepEMEHHBIX B TIIECHAULIEH;
Iporpamme. PLi — mnomanp, 3aceBacMast MIIeHULEH, B paiioHe;

URi — cpenHss ypoKailHOCTh B palioHe.

3 | CocraButs onmucanne | DIM PL(10), UR(10)
MaccuBa.

4 | 3anucars anropurm ¢ | DIM PL(10), UR(10)

TIOMOILBIO OIIEPATOPOB
si36IKa belcuk.

S=0:P=0

FORi=1TO 10

PRINT “BBenute momans ;i ; “—To paiioHa ” ;
INPUT PL(1)

PRINT “BBenute ypoxkaliHOCTh ;1 ; “—T0 paiioHa ” ;
INPUT UR(1)
S=S+PL(i)*UR(i):P=P+PL(1)

NEXT i

PRINT “Kon—Bo mieHuIs1, coopanHoii B odmactu
S

PRINT “Cpennsas ypoxaitHOCTh B o0mactu ”; S / P
END
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3apaHue 2
[ng 3apaHHOM KBagpaTHOM MaTpuLbl COpMMPOBaTb OAHOMEPHbLIA MacCuB U3
ee auaroHasjibHblX 3/1IEMEHTOB. HanTm cnen matpuubl, CYMMUPYS 3JIEMEHTbI
OJHOMEPHOro Maccuea.
PeweHue

PewmTte camocToSITENbLHO crieaylowme 3agaHus:

No Anroputm KonkpeTHoe neiictBue
1 | Pa3paborats ( Hal[a_]'la
AITOPHUTM pPEIICHUS
3a1a4.

S =S +Xi
¢<— WV
Kone
2 | Onpenenuts N — pa3mep MaTpulls! (KOTUIECTBO CTPOK U
HAaMMCHOBAHUS CTOJIOIOB);
TIepeMEHHBIX B S — pesynbTar pacueTa (ciea MaTpHIs);
IIporpaMMme. Al,j — 37eMeHT MaTpuIbl A;

Xi — OHOMEpHBIN MACCUB M3 TUArOHATBHBIX
3JIEMEHTOB MATPHIIBL A;
1, | — MHJIEKCHI 2JIEMEHTOB MacCHBA.
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No Anroput™m KonkpeTHoe nerictBue
3 | CocraButh onucanne | DIM A(N, N ), X(N)
MacCHBa.
4 | 3amucarp anroput™ ¢ | INPUT “Pasmep matpursr”’, N
nomortisio onepatopoB | DIM A(N, N ), X(N)
s36IKa belicuk. S=0
FORi=1TON
FORj=1TON
PRINT “A(“;15%755:7)7;
INPUT A(1i,j)
NEXT j
NEXT i
FORi=1TON
X(1)=A(1,1)
S=S+X(1)
NEXT i
PRINT “Cnen matpunsr ”; S
END
3apaHve 1

B copeBHOBaHMSX MO NpbIKKaM B ASIMHY NPUHUMaIOT y4actie 10 cnopTCMEHOB.
Cuntast 3aaHHbIM CNUCOK GamMununii CIOPTCMEHOB M UX Pe3ynbTaTbl B MOPSAKe
CTapTOBbIX HOMEPORB, NOJIY4YUTb UTOrOBYIO TabnMLYy, B KOTOPOI coaepxartcsa damunmnm
1 pe3ynbTaTbl B NOPSAKE 3aHATHIX MECT.

3apaHue 2

3apgaH maccu pasmepom 10. ChopmupoBaTb ABa MaccuBa pasmepom 5,
BKJ1lO4HaA B I'IepBbII71 3JIeMeHTbl MacCcmBa C 4YeTHbIMU MHOEKCaMKn, a BO BTOpOI7] — C
HEeYeTHbIMIN.

3apaHue 3

Tabnvua GyTdoNLHOro YemMnmoHaTa 3afaHa KBaapaTHo MmaTpuuei nopsigka N,
B KOTOPOW BCE 9JIEMEHTbI, NpuHagiexaline rnaBHom guaroHanu, pasBHbl HyMo, a
KXXObIM 9NIEMEHT, HE NMPUHAANEXALLMA FaBHOM aunaroHanu, paeeH 2, 1 unu 0 (uicny
0YKOB, HabpaHHbIX B urpe: 2 — BbiUrpbiw, 1 — HWMYbs, 0 — npowurpsiw). Hantn
4MCNO KOMaH, NMetoLmx 6onbliue nobden, Yem NnopaxeHui.
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Mpumep BbINOJIHEHUSA YNpPaXHEHUs TPEeHUHra Ha ymeHue 6
3apaHue
Tpw rpynnbl CTYAEHTOB B Kaxa0i He Bonee 25 yenosek, B CECCUIO caaBanu rno

5 sk3ameHoB. OnpenennTb Nydllyo No cpegHemy Ganny rpynny.

PewseHue

No Anroput™m KonkpeTHoe neiictBue

1 | Pa3paboTarh 00mIyro

CTPYKTYpPY

IIPOTPaMMBI.

BBoj pesynbraTton
CECCHU Z—OM TPYITIBI
I
Pacuer cpenHero 6amia
Z—OW T'PyIIIbI

— 1

<
Max =S1,K =1

CKone
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No Anroputm KonkpetHoe neiictBue

2 | Pa3paborath [ToamporpamMma BBOJia pe3yIbTaTOB CECCUH
AITOPUTM
IO IIPOTPAMMEI.

IMoamnporpaMma pacuera cpeanero d6asmia

Sz =S /(5N)

Qosepar D
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No AnroputMm KonkpetHoe neiicteue
3 | 3ammcaTh anropuTM IToamporpamma BBoOJIa pe3yIbTATOB CECCUU
HOJIPOTPaMMBI € 1000 INPUT “KonuuaecTBo cTyaeHToB”, N
MIOMOIIIBIO ONIEPaTOpPOB FORi=1TON
H PATOPOB | £ORj=1TO 5
si3pIKa beiicuk. PRINT “Omenka “;i; “crymeHTamo ”;j ; 79k3.”;
INPUT A(1i,j)
NEXT j
NEXT i
RETURN
[oxmporpaMma pacdera cpenHero 6amna
2000S=0
FORi=1TON
FORj=1TO S5
S=S+A(i.j)
NEXT j
NEXT i
S(z)=S/(N*5)
RETURN
4 | Omnpenenuth B moamporpamMmax UCTIONb3YIOTCS TII00aTbHBIE
(opmanbHble 1 [IepeMEeHHBIE U, CJIEJOBATEIbHO, HET HEOOXOIMMOCTH
(axTHyeckue oIpeaeaTs GpakTuueckue 1 (opMaIbHbIE TaPaMETPBI.
napamMeTpsl
5 | 3anucaTth anroput™m REM Ilporpamma onpeaeneHus Ty4diiei rpymnmsl

0011ei nporpaMMbI Ha
a3bIke beilcuk.

DIM A (25,5),S(3)
FORz=1TO3
GOSUB 1000 : GOSUB 2000
NEXT z
Max=S(1): K=1
FORi=2TO3
IFS(i)>Max THEN Max=S (i):K=1i
NEXT i
PRINT “Jlyymas “ ; K ; “— 5. bamn - ; Max
END
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PewnTte camocTosiTeNbHO cneayiouiee sagaHve:

3apaHve

CTpenok npousBoamMT No MuLeHn 5 BbICTpenoB. BepoaTHOCTL nonagaHus B
MULLEHb NMpY KaxaoMm BeicTpese 0.6. Bbl4MCAnTb BEPOSTHOCTU TOrO, HTO CTPESNOK He
nonaaeTt B MUWEHb HW pady, nonaget oAunH pas; 2 pasa; 3 pasa. Bbluncnenue
BEPOSATHOCTM M nonagaHuii Npu n BbicTpenax odopmMnTb B BUAE NOANPOrpamMmbl.
YkazaHusi: BEeposaTHOCTb TOro, 4TO CTPEOK NPW N BbICTPENax nonageT m pas B MULLIEHD,

n!
paBHa C;”P’”q" " rpe C= ml(n—m)! :p=0.6;g=1-p=0.4.
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®AWNT MATEPUAJIOB

IIpunao:xenne 1

HasBanune ¢pyHkuuu MatemaTuueckoe Nmsa IIpumeuanue
o0o3HauCHHE

Cunyc sin x SIN (X) B panmanax

Kocunyc cos X COS (X) | B pannanax

Tanrenc tg x TAN (X) | B paamanax

ApKTaHTEHC arctg x ATN (X) | Beramcnsiemoe 3Had.
yIJia B MHTEPBAaJC
(=p/2; +p/2)

[TokazarenpHas e’ EXP (X) | x?87

Jlorapudm In x LOG (X) | x>0

HAaTYpaJIbHBIN

KopeHs kBagpaTHBIi \/; SQR (X) [ x=0

[IpucBoeHne 3HaKa 3HAK X SGN (X) | +1 ma x>0, 0 mst
x=0, -1 msg x<0

A6comoTHOE | x| ABS (X)

3HaYCHUE

[enounciennas INT (X) Omnp-cs HanGobIIee

GbyHKIHSA Lie0€, He NPEBBIII-Ee
3HaY. apryMeHTa

Ort0OpackiBaHme - FIX (X) FIX (34.67) ecthb

JIpOOHOI YacTH Yuciia 34.0

I'enepupoBaHue CiIyH. - RND [(X)] | ApryMeHT MOXET

YHCIia B HHTEPBAJIC
[0.1]

OBITh OIYyILEH
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MpunoxeHne 2

Ta6bnuua onepatopos QBASIC

Onepatop [LET] v = a,

npuceavBaHus V - UMSA NEePEMEHHON, NPUHNUMAIOLLEN HOBOE 3HAYEHUE;
a - BbIpaXeHue.

Onepatop DATA CnmcoK KOHCTaHT

BBOJA READ cnncok nepeMeHHbIX Yepea 3andTyto

Onepatop INPUT [;] [“ CumBonbHag koHcTaHTa” {;|,}] cnucok

BBOOA nepeMeHHbIX

LINPUT - pnsa BBOga CTPOKOBbIX KOHCTAHT C COXPaHEHUEM
Hay. 1 KOH. NpoBenos.

dyHkuma BBoga/
BbIBOAA, YMTaloLasa
CUMBOJTbI C
KJlaBMaTypbl.

INKEY$
JaHHas yHKUMS He OXXUOAET BBOAA B OTIMYME OT onepartopa
INPUT.

OnepaTtop BbIBOAA

PRINT cnmcok BbiBOAa

OnepaTtop BbiBOAA

LPRINT cnucok BbiBOAA

Ha neyartb

Onepatop PRINT USING cnncok ¢opmaToB; CMCOK BbIBOAA
¢dopmMarTHoOro BbIBOAA

Onepatop LOCATE x, y, rae x n y - KoopauHatbl MOMOXeHWs Kypcopa
NO3MLMNOHVNPOBAHNA no BeEPTUKaNM 1 NO rOPU30oHTaNN.

Kypcopa Ha aKpaHe
avcnnes.

Onepartop yC/I0BHOM
rnepega4yn ynpassieHnsa

IF <ycnosue> THEN <onepatop1> ELSE <onepatop2> [ENDIF]

OnepaTtop
MHO>XXECTBEHHOIo

BbiGOpa

SELECT CASE BbipaxeHue Bbibopa
[CASE cnuncok BbipaxeHuii 1]
[onepaTtopsbl 1]

[CASE cnuncok BbipaxeHuin 2]
[onepaTopsbl 2]

[CASE ELSE

[onepaTopsbl n]]

END SELECT

Onepatop umkna
C 3apaHee 3aaH-
HbIM 4YUCJIOM

FOR cyetunk = Hayano TO koHel, [STEP war]
[ Teno umkna ]
[EXIT FOR]

NOBTOPEHWNM NEXT [cyeT4uK [, cHeT4mK ...]]

Onepatop WHILE ycnosune

umkna [onepaTtopsl]

C NpenycrioBruem WEND

Onepatop DO [{WHILE | UNTIL} norudeckoe BblpaxeHue]
uumkna

C npeaycrioBmem

[onepaTopbl umknal
[EXIT DO]
LOOP
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Onepatop
unmkKna
C NOCTYC/IOBUEM

DO

[onepaTopbl umnkna]

[EXIT DO]

LOOP [WHILE | UNTIL norunyeckoe BblpaxeHune]

Onepatop GOTO m,
nepexona roe m - MeTka CTPOKU, K KOTOPOW OCYLLEECTBASIETCS NMEPeExXos,
Onepatop ON ykasatenb nepexoga GOTO cnucok METOK,
MHO>XECTBEHHOIO rae ykasaresb nepexoja - Jitoboe nonyctimoe
BbIOOpA apudMETNHECKOE BbIPAXKEHNE UM NEPEMEHHAd.
OnepaTtop GOSUB N,
obpalleHus roe N - MeTka CTPOKMU,
K nognporpamMmme C KOTOPOW Ha4YMHAaETCs nognporpamMma.
MocnegHunn RETURN
oneparop
NoANporpamMmbl
Onepatopsl SUB umg [cnncok napameTpoB]
Hayana n KoHua [onepatopei]
npoueaypbl SUB. [EXIT SUB]
[onepaTopbl]
END SUB
Onepatop CALL Mg co CnMCKOM aprymMeHTOB
BbI30BA
npouenypsbl
Onepatop DEF FNv (x1 [, x2, ...] ) = apudmMeTnyeckoe BblpaxeHne
onncaHnsa GyHKUUmn
nonb30BaTens

Onepatopbl HaYana
M KOHLA npoueaypsbl

FUNCTION vimg [ ( napameTpbl )]
[ onepaTopsl ]

FUNCTION UMSA = BblpaXeHne

[ onepaTopsl ]

END FUNCTION
Onepatop DIM cnncok maccueoB
onucaHud
mMaccuea

* B Tabnmue nepeysrcrieHbl orepaTophbl, KOTOpbie pa3obpaHb! B TeMaTn4eckom 0630pe.
Bce octanbHbie onepatopbl MOXHO MOCMOTPETL B MyHKTE “[TOMOLLb” MIHCTPYMEHTa/IbHOU

060104k QBASIC.
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