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NMpeaucnosue

NMo4yemy 6bls1a HaNUcaHa aTta KHura?

CerogHs rpex KajJoBaThCsd HA HEAOCTATOK JIUTEPaTyphl MO KOMIIBIOTEPHOM Tema-
Tuke. OAHAKO MOJKH B CHEUMANU3UPOBAHHBIX OTAENAX KHUXHBIX MarasuHOB 3a-
MOJHEHbI, B OCHOBHOM, MHOIOYUCIE€HHBIMM PYKOBOACTBAMM, OOCLIAIOIIMMU B
HEMBICIUMO KOPOTKHE CPOKM OOYYMThb IOJb30BATENS HAaBbIKaM PabOThI ¢ Hanbo-
Jee MOMyJapHBIMU MPOrPAMMHBIMU MpoaykTamu. Ha ¢poHe 3Toro AoBOJbHO IO-
BEPXHOCTHOTO HM300MIMSA HE TaK 4YacTO BCTPEYAIOTCSI XOpPOLUME KHUIHU, MOCBS-
IIeHHbIe TINyOOKOMY U3YYEHMIO AITOPUTMMUYECKUX $3bIKOB M METOdAM HUX
HUCIOAb30BAHUS U1 PEeIlleHUs] Pa3IMuHbIX 3a1ay.

Cronb xe Ge3pagocTHas yyacTh TIOCTHIIA M CepUIo KHUT IO TIPAKTUKE TTPOTpaMMI-
poBaHUs. Bo-TiepBBIX, TAKMX KHUT TIPOCTO Majo. Bo-BTOPHIX, HA0OpP pPaccMOTPEHHBIX
B HUX TIporpaMM OOBIYHO OTHOCHTCS K NIBYM TIPOTHBOMOJOXHBIM TTONIOCaM. DTO
6O TEKCTHl MpOoTpaMM, 3aHUMAIOMMX 5—10 cTpoK M TeMOHCTPUPYIOLINX caMble
TTOBEPXHOCTHBIE BO3MOXHOCTH TOTO WM WHOTO AJTOPUTMUYECKOTO S3BIKA, MO0
3a7aYi  TIOBBINIIEHHOM CJIOXXHOCTH, BXOMWBIINE B TIPOTPAMMEI MEXIYHAPOTHBIX
ONTMMTTHAN TTo0 WHOpPMATHKe, Toe Hambosee BaKHBIM MOMEHTOM SIBISICTCS BEIOOD
OTITUMATBHOTO AITOPUTMA, a BOTIPOCHT KOHCTPYNPOBAHMS, 0OPMIIEHHS] U TeCTHPO-
BaHMS TIPOTPAMM OTXOIAT Ha BTOPOH TIIAH WJIM TIPOCTO He paccMmarpusarorcsa. Ha-
KOHeIl, HaM KakeTcsT aGCONOTHO HETIPOAYKTHBHOM WIesT MHOTOUNCIICHHBIX KYpCOB
o WHopMaTHKe, OasMpyOIIUXCTd Ha ITOCTETOBATENIEHOM W3YUEHUN IBYX-TPEX
VHWBEPCANBHBIX SI3BIKOB  TIPOTPAMMHpPOBAaHMS. Takne aJTOpUTMUYECKHE S3BIKU
HAMEIOT CIIUTITKOM MHOTO OOIIETO W MPOCTO HepallMOHAIBHO OTBOANUTE MeGUIINTHEIE
y4yebHbIe Yackl Ha M3yJYeHHe KaXIoro M3 HUX ¢ CaMOoTro Havaia 1o CTaHTapTHOM
cxeme. [MapamrenpHoe M3ydeHNE SKBUBATEHTHBIX KOHCTPYKIIMM B pasHBIX aTOPUT-
MWYECKIX S3BIKaX TIO3BOJISIET BHIPAOOTATh HABLIKM aBTOMATUYECKOTO TpeobpasoBa-
HUS TTPOrpaMM, ITO MOKET OKa3aThesT TIONEe3HBIM B TIPAKTUUYECKOI paborte.

nﬂﬂ KOro HanncaHa 3Ta KHura?

M Tex, KTO HaYKMHAeT M3yYeHUe OCHOB MHGOPMATUKU U MBITAETCS OCBOUTbH TEX-
HUKY OpOIrpaMMHPOBAHMS HA NPUMEPAX CPABHUTEIbHO HECAOXHBIX 3agad. i
MX NOHMMAHUS BIIOJAHE AOCTATOYHO 2JIEMEHTOB MAaTeMaTUKM, M3y4yaeMbIX B Cpef-
HeHl LIKoJe.

g Tex, KTO XO4YeT HAYYNTHCS OTINYATh XOPOINYI0 TIpOoTpaMMy OT TUTOXOHN W He
cobrpaeTcsl OTpaHWYMBATE CBOW TIO3HAHUSA TeXHWKOW mporpammupoBaHus. [lo-
cleHee TIOMpa3yMeBaeT 3HAHWE TOMYCTUMBIX THTIOB JAHHBIX W WX BHYTPEHHETO
TIpe/icTaBIeHN B MaMsITH DBM, yMeHHe WCTONBb30BaTh KOHCTPYKIINW alTOPUT-
MHYECKOTO SA3BIKA, (PYHKIIMOHATHHBIE BO3MOXKXHOCTH CUCTEMBI TIPOTPAaMMUpPOBA-
HUST ¥ OTIEPAITMOHHON CUCTEMBI.
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g Tex, KTo BiIajeeT OCHOBAMM IIPOTPAaMMHPOBAHNS HAa OMHOM M3 aJITOPUTMIYC-
CKHUX SI3bIKOB U XOYET [O3HAKOMUTHCH CO CHEUUPUKON APYrux J0CTaTOYHO pac-
TIPOCTPAaHEHHBIX ANTOPUTMHUYECKNX A3BIKOB. CoBpeMeHHOe obimee obGpa3zoBaHWe
BPSAI JIM MOXKET CUMTATbCd IMOJHOLIEHHBIM 0€3 M3ydyeHUsS XOTA Obl OJHOIO MHO-
CTpaHHOTO sI3bIKAa. TOUHO TaK Xe TpodeccuoHaTbHOe 0Opa3oBaHUe TIPOTPAMMM-
cTa HEe MOXeT OIpPaHMYMBATBCI PAMKAMH €IMHCTBEHHOTO AJITOPUTMUYECKOrO
SI36IKa. MBI TTOCTapaInch JOHECTH 10 YNTareieil MAe O TOM, UYTO Bce JOCTaTOU-
HO YHMBepCaibHbIe aJIrOPUTMMUYECKHUE SA3bIKM OUEHB IMOXOXM APYr Ha APyra U Xo-
polllee 3HAHWE OMHOTO W3 HUX TO3BOJSET CPABHUTEIBHO TPOCTO Ppasobparhes ¢
U300pa3UTeNbHBIMH CPENCTBAMU IPYIOro.

Mg HadyMHAWIIKMX OpernojaBareieil MHQOPMATUKKU, KOTOPbIE XOTEJIU Obl OBICTPO
TIOTIOJTHUTDb apceHal CBOUX YYeOHBIX TporpaMM. Mbl OblTM ObI KpaiiHe TIpU3Ha-
TeJbHbl BaM 3a JIIOOble IIPeIOXEHHUs II0 COBEpPLISHCTBOBAHMIO IPEILIAraeMbIX
TporpaMM U paclIvpeHne cocTaBa MOJIe3HbIX 3a1ay.

Y10 Takoe "xopowas" nporpamma?

Ecnm orBieuncs ot KOHKPETHOTO COACPXKAHUS TOW WJIW WHOW 33Ja4u, TO OCHOB-
HbIC OTallbl €€ PEIUCHUA C IIOMOILbIO KOMIIBIOTEPA, Hp€06pa3y10LLl€I‘0 HUCXOIHBIC
JAHHDBIC B BbIXOJAHBIC, MPUBEACHEI B TabIUIIC HUXKE.

Homep CopepxaHue Ucnonuutenn
aTtana

1 ®opmMmynupoBka 3agavu Yenosek

2 Bbibop anroputma Yenosek

3 CocTtaBneHne UCXOAHOI NMporpamMmMbl Ha anroputMuyeckom  Yenosek

A3bIKe
4 MNepeBog ncxogHo NporpaMMbl B KOAbl MaLLUHHLIX KOMaHg, — Komnblotep
5 WcnonHeHne MallMHHON NporpamMmbl KomnbloTep

OTa cxemMa JOCTaTOYHO YCJIOBHA. B Helt CKPBITBI IOBONBHO BaXXHbBIE MOMEHTHI,
CB3aHHbIC C MCIIOJb30BAHMEM TOTOBBIX K YHOTPeOaeHUI0 OMOIMOTEYHBIX IPO-
TpaMM, C YCTpaHEHMEM CHHTAKCUYECKUX U aJITOPUTMUYECKUX OIMUOOK B TeKCTe
HUCXOOHOIl IporpaMmbl. B HEKOTOPBIX cUCTeMAax IMPOrpaMMUpOBaHUI (K HHMM, B
YacTHOCTH, oTHocUTesl 1 QBasic) atansl 4 U 5 coOBMeEIIEHHI.

KaxxmoMy w3 sTamoB TIpUCYIIA cBOM ocobeHHOCTH. MDopMyanpoBKa 3amadn
JOKHA MCKIIOUATh KaKylo-JMOO HEeompeAe]eHHOCTh B 3aJaHMM MCXOTHBIX JAH-
HBIX W YCTAHABIMBATh OOMACTh WX JOMYCTUMBIX 3HaYeHU. CocTaB MCXOMHONW WH-
dopMaLuy AOMKEH ObITh JOCTATOYEH IS PellleHus] MOCTaBAeHHoN 3agaun. Tak,
HapuMep, HeNb3s TMOCTPOUTh TPEYTONBHUK, 3HAS TOJBKO JBa €Tro TapaMeTpa.
3amaHue Tpex ero YIrJaoB TOxe He IO3BOJNIET HAWTU OJHO3HAYHOE pellleHue. Al-
TOPUTM, KaK TIpaBMIIO, JOLKEH MPUBOANTD K PEIICHUIO 3aa4l 3a KOHETHOE JHC-
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JIO TIaTOB TUIM TIpeIyCMaTpHUBaTh TIpeKpalleHne OecKOHEYHBIX ITUKIIOB MPU BBI-
MOJHEHUM OIpeaeeHHbIX ycnoBuil. IlporpaMma Ha alrOpUTMUYECKOM S3bIKE
JOIKHA WMETh YeTKO BBIPAKEHHYIO CTPYKTYPY W OBITH TTOHSITHOM HE TONBKO ¢e
aBTopy. B ciayyae HeoOXOMMMOCTM OHAa JOKHA JOMYCKATh Y4acTHE YeNOBeKa B
TIpoliecce TPUHATHS pelleHnit. MalmmHHasg mporpaMMa JOKHA pacioiararh
yIOOHBIM UHTepQeicoM U MPEeNOCTABIITE B PACIOPSXKEHUE OAb30BATENSI UHTYHU-
TUBHO TIOHSITHBIE CpEICTBA BBOJA, VIIPABICHUS BBIUMCIWUTENBHBIM TIPOILIECCOM,
BU3YANU3ALMK [POMEXYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB. DTO — AaJEKO
He TOJTHEIN TepedeHb TpeboBaHMI, BEIPAOOTAHHBIX MHOTOJIETHEH TpakTuKoif. Ho
OCTaHOBMMCS YyTh IOAPOOHEe HA AeTAIAX, CBI3AHHbIX ¢ OpraHu3aleil MCXOTHOI
TIPOTPaMMBI Ha aJITOPUTMHYECKOM SI3BIKE.

Bo-mepBbix, nporpaMMa I0/KHA BBUIOAHATH CBOE IIaBHOE (DYHKIIMOHAIBHOE HA3HA-
YyeHHe — MPABWILHO pelliaTh IMOCTABISHHYIO 3a1a4dy IIpU JII0OOM JOMYyCTUMOM Habope
HUCXOOHBIX TaHHBIX. be3 aToro n06as mporpaMma TepseT CBOil CMBIC.

Bo-BTopbIX, mporpaMma JOJKHA ObITh, 110 BO3MOXKHOCTHU, d(PGEKTUBHON U HE Tpa-
TUTb Ha pelleHne 3aAauu JIUIIIHEEe BPeMsT U pecypchl KOMITbIOTEpa. ITO 0COOEHHO
Ba&XXHO, KOria IPeANoaraercs MHOTOKPATHOE UCIIOJIb30BAHME MPOrpaMMbl UM €€
BKJIIOUEHHE B cOCTaB 0ojiee CJIOXHOTO MporpaMMHOTO Komruiekca. KoHeuHo, 3¢-
(beKTUBHOCTE IPOrpaMMbl B MEPBYIO OUepeAb 3aBUCUT OT BHIOPAHHOIO AITOPUTMA.
Ho u peanusanmsa mociieAHEro MOXET BHecTH cBoio Jienty. [Iporpamma Moxer
ObITb UJEAIBHON C TOUKU 3PEHUS UCIOAb30BAHUA KOHCTPYKIIMI alropUTMUYECKOTO
sI3pIKa, HO Jajieko He camoil aheKTUBHOU M3-3a HeydaauyHoro anroputma. ITpen-
CTaBUM cebe, 4To NoTPeboBAIOCH CAOKUTH HaTypanbHbie ynciaa ot k1 mo k2. Takas
Tipolieypa peaansyercs MpocTbIM IIMKIOM, HanmpuMep, Ha [lackane:

s:=0;

for j:=kl to k2 do s:=s+7j;
OmHAaKO CyMMy WIEHOB apU(METUYECKON IPOrpecCUr MOXKHO HAWTH BCIIOMHUB
WKW BJIEMEHTApHO TOJNYYUB HYXKHYIO hopMyny. Bemuinem apyr moa apyrom ee
3/IEMEHTbI B IPIMOM U OOpPaTHOM IOPS/IKAX:

kl k1+1 K142 o, k1+(k2—k1)
k1+(k2—k1) K2—1 K2-2 . ki

Cymma kaxmoti mapsl paBHa (k1+k2), u takux nap (k2—k1+1). TTosatomy nckomas
CyMMa MOXKeT ObITh HalileHa o dhopmyiie

s:=(k1+k2)* (k2-k1+1)/2;
W anst ee HaxoxmeHWs ToTpeOyeTcsl BCero IISITh OTepalnii, He3aBUCHMO OT YuciIa
cnaraeMblx. M3 oT0Oro mpumMepa MOXHO cAeaaTh JOBOJbHO TPUBUAIbHBINA BBHIBOX —
3HAHWE TEXHWKHW TIPOTPAMMHUPOBAHWSA SBISETCS HeOOXOMMMBIM, HO He BCeTaa
JOCTATOYHBIM (bakTopoM it 3(p¢GHEeKTUBHOIO pelieHus 3a1a4u.

B-tpeTbux, mporpamma He mOJKHA OBITh OYeHb 3aMBICIOBATON IIO CBOEH peanu-
3aIMM ¥ He JODKHA ITOTYCKaTh MOAMMUKAINIO MW paclInpeHne BO3ZMOXKHOCTEH
OPYrUMU IporpaMmmuctaMu. I1oaToMy Takue MOMEHTBI, KaK MPOCTOTA M Halu4ue
TTOTHOIIEHHOTO KOMMEHTApus CIOCOOCTBYIOT TIPOITEHWIO SKU3HEHHOTO ITUKIIA
nporpaMmbl. O4eHb BPEAUT IPOCTOTE MPOrpaMMbl HEYMEPEHHOE MCIIONb30BAHUE
omeparopa 6e3ycioBHOro mepexona. [IpUBOANMBIN HUKe TIpUMEp TPOTpaMMBI-
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crareTT Ha sA3bIKe Belicnk mpegHasHadeH IS TTOMCKA MaKCHMATIBHOTO Cpean
3HAYEHUI Tpex MmepeMeHHbIXx — max (a,b,c).
10 INPUT A,B,C

20 IF A>B THEN GOTO 80
30 IF B>C THEN GOTO 60

40 PRINT "Haubompmee umcio = "; C
50 GOTO 100
60 PRINT "HamBosbmee umcijo = "; B

70 GOTO 100

80 IF A<C THEN GOTO 40

90 PRINT "HambBombmee umcijo = "; A
100 END

TlpencrapisteTe, Kak paspacteTcsl MOAOOHBIIT MOHCTP, €CIM KOJMYEeCTBO Tepe-
MEHHBIX, CpeIM KOTOPBIX WIIeTcs MakKcUMyM, AocTuTHeT 10. Hackonmbko masiiiHee
BRITJISIAT CITEAYIOIIas mporpamma:

10 INPUT A,B,C

20 MAX=A

30 IF MAX<B THEN MAX=B

40 IF MAX<C THEN MAX=C

50 PRINT "Haubompmee umcio = ";MAX

Ora mporpamMma 3HAYUTEIHLHO KOpodye, M B Hell HET HM OJHOTO ofeparopa Tepe-
xona. KpoMe Toro, oHa momyckaeT TipocToe 000OIIeHWe Ha MOUCK MaKCHMyMa
Cpemn 3MeMEHTOB MacCHBa:

MAX=A (1)

FOR K=2 TO N

IF MAX<A(K) THEN MAX=A (K)
NEXT K

KpacuByio mporpaMMy MOXHO CpPaBHMTb CO CKYJBIITYPOHl, F€éHHAJbHbIA TBOpPEL
KOTOPOI OTCEK OT KaMHs BCE JIUIIHEE.

bnarogapHocTtu

ABTOpBI BBIPAXKAIOT CBOI0 UCKPEHHIO MPU3HATEABHOCTh BCEM COTPYIHMKAM M3-
gatenbctBa "BXB-Iletepbypr”, NpMHUMABILUM yYacTU€ B IOATOTOBKE PYKOMUCU
K II€YATH, 38 ONEePAaTUBHLIA BLIXOA KHMIU B cBeT. OTAEIbHO XOTEJOCh Obl 004~
rogapuTh MeHemkepa AmaMeHKo AHatoausa HukonaeBuua, yCUIMSIMH KOTOPOIO
9Ta KHMIA HAlllJa CBOEro YMTaTes s, U peaakropa MuxaiinoBy Oabry BukroposHy,
KOTOpas momoriaa 0ojiee TOYHO TOHECTH IO YMUTATEIs MACIO0 KHUIU, 32 €€ BHUMA-
TeJbHOE, 100POCOBECTHOE OTHOLIeHUe K padbore. Boiblioe cracubo.
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Tpu 6oratbipa Ha pybexe
cToneTumn

Hcropus anropuTMUYecKUX SI3bIKOB, HACUUTHIBAIOILAS HEMHOIMM MEHeEe I0J1yBe-
Ka, ycrena 3aduKcupoBaTh CO3laHUE U paspylueHue cBoeobpasHoil BapuioHckoi
OallHKU, B cTeHax KoTopoil Obulo morpebeHo Gosee 3000 opuUrMHAIBHBIX U HeE
OUeHb OPUIMHAJIBHBIX BEPCUM YHMBEPCAIbHBIX M CIIELMAIU3UPOBAHHBIX SI3bIKOB
[IPOrpaMMUPOBAHUSI.

IlouyTtu onmHoOBpeMeHHO C IosBAeHUEeM NepBbiXx DBM cucreMHble MPOrpaMMUCThI
CTPEMUJINCH TIEpeNoXUTh Ha Tieun DBM Haubonee pyTMHHYIO padoTy, COMpo-
BOXIABLIYIOCSA MHOIOUMCAEHHBIMU OLUMOKAMU K omuckaMu. IlepBble 2aeMeHTHI
aBTOMATU3AIlMK TIpOIlecca HaNUcaHUsI TIpoTpaMM ObITM CBSI3AHBI C 3aMEHOW 4u-
CJIOBBIX KOAOB MAIUMHHBIX ONEepalMii MX MHEMOHMYECKMMU CHUMBOJIbHBbIMU 000-
3HaueHUusiMu. Hampumep, KoMaHaa CIOXEHHUS COAEPKUMOTO JIBYX slUeeK MaMsIiTu
BMeCTO cyrybo 4McioBOro Koga 01 0100 0101 0102 mpeBpauiagack B Oojiee oc-
MbICJIEHHOE JieiicTBUE THIIA ADD 0100,0101,0102. ITouTn cpasy Xe cTajo sICHO,
YTO HCIOJb30BAHUE €CTECTBEHHON UMCIOBONM HYMEpaluu S4YeeK IMaMSATU CTaHO-
BHUTCSI HepasyMHON Mperpamoit Mexay obo3HaueHHSIMH TIepeMEeHHBIX pelraeMott
3a0a4d M UX DKBUBAJEHTAMU B BUAE YMCIOBBIX aapecoB. Iloyemy Obl He BO3I0-
XKUTh Ha CHEUATbHYI0 TMporpaMMy UYUCTO MEXaHUYEecKyl paboTy 1o 3amMeHe
CHMBOJIBHBIX 0003HAYEHUI MCXOMHBIX MU MPOMEXKYTOUHBIX JaHHBIX 3ada4M Ha MX
MalmmHHBIe aapeca? M Torma odvepelHON TYHKT ajJTOpUTMa, BbIpaXkaBUIUCS
npocroii popmyJioit z = x + y, npesBpallaics B LOCTATOYHO HAMISAHYIO U Oau3-
Ky TIO CMBICITY KOMaHay ADD X,Y,z. Ha mepBoM 3Tame pasBUTHE 3TUX WUacH
CHePKUBAIO OTCYTCTBUE YCTPOMCTB BBOIA/BbIBOAA, KOTOPbIE MOLJIM Obl 00paba-
THIBATh aldaBUTHO-1IMGPOoBYIO MHbopMalrio. Kak Toabko anmnapaTHbie cpeacTBa
MO3BOJMIN MIPEOJOAETh 3TO MPEISITCTBUE, HEOThEMIEMOI YaCThIO IPOrpPaMMHOIO
obecnieyeHust OBM cranm cucTembl, TOJAyYMBIIME Ha3BaHUEe ABTOKOMOB MK Ac-
ceM0J1epOB.

Cremyioluil 6acTMOH, KOTOPBIA OBbLI B3ST CTOPOHHMKAMM ABTOMATU3ALIMU TSIKe-
JIOTO PYYHOTO TPYZAA MO COCTABICHUIO MpOTpamMM, — YKPYITHEHNE W CTaHIAPTH3a-
LM ONepaluii, BCTPEYABILMXCS IIPU PeLIeHMU Pas3iuMyHbIX 3agad. Onepaunuu,
BXOAWBIIINE B COCTAB MAITWHHBIX KOMAHJ, TIPEICTABISUIA cOOOM CITUIIKOM MHUK-
POCKOIIMYECKUe NeHCTBUS, Ha KOTOPhle MPUXOAMIOCh pasiararb 6ojiee MOHATHBIE
YeJIOBEKY TIpollenyphl. Tak MOABWINCH alTOPUTMIYECKHE S3BIKM, KaKmas CTPOKa
KOTOPBIX MOIJIa OBITh ABTOMATUYeCKU TpaHcopMUpoBaHA B LIEMOUYKY IKBUBA-
JIEHTHBIX MAIlMHHBIX KOMaHA. M 3TOT Tpynm Mo CUIO TOPY C YeCTBIO BBITIOIHSIIOT
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MHOTOYUCACHHbIE "MepeBOAUYUKU" (TPAHCIITOPbI, KOMIIWISTOPbI) U "UCIOJIHU-
Tesan" (MHTEPIpeTaToOphI).

K 4uciy mepBbIX alTOpUTMUYECKUX S3BIKOB, MOJYYUBIIMX TOCTATOYHO LIMPOKOE
pacopocrpaHenue, otHocsaTess DoprpaHn (FORTRAN — or FORmula TRANGSla-
tion, "tpaHcasiumsa dopmya") u Amron (ALGOL — or ALGOrthmic Language,
"anroputmuueckuii s3bik"). IlepBblit U3 HUX poawiacs B Heapax ¢upmbel IBM B
1954 r. u aKTUBHO NOAAEPXKUBAICS ITUM HauOoJiee MOIYLIECTBEHHbIM KOHLEP-
HOM IO MPOU3BOIACTBY CPEACTB BbIUMCAUTENbHOH TeXHUKU. B Hamreil crpaHe oH
cTajl LIMPOKO M3BECTEH B CBIA3MU C IepexonoM Ha BeinycK DBM Eaunoir Cucrembl
(EC ®BM), nporpaMMHO COBMECTUMBIX C paHee IOSIBUBLIUMUCS MOJEISIMU
1BM/360, 1BM/370. Ucropus passurus PoprpaHa HACYUTHIBAET JOBOJbHO MHO-
ro BEPCUHl U AUAJIEKTOB, Cpedu KOTopbix Haubonee uzBectubl Fortran-11, Fortran-
1V, Fortran-77 u Fortran-90.

Anron-60 mosiBuiica Kak TipotuBoBec PopTpaHy B pe3ysibraTe OObeIMHEHHBIX
YCUJIUIT eBPOTIENCKUX YUYEHBIX, MPEACTABISBINNAX, IO OOJBIICH yacTh, akageMude-
CKYIO U By30BcKyl0 HayKy. IlepBbie cBenieHMsI 0 HeM ObUTH omyOnukoBaHbl B 1958 T.,
HO KaK CTAHAAPT fA3bIKA OH ObUT yTBep:KAcH B 1960 r. Aaros mojydus JOBOJBHO
IUPOKOE TIPU3HAHNE B Hallleil ctpaHe. JIJisi Hero oTeyecTBEHHBIMU YUYEHBIMU ObI-
U pa3paboTaHbl HECKOJNBKO cucTteM mporpamMmmupoBaHus — TA-1M (Boeraucnu-
teabHbIN 1IeHTp dupmbl C. T1. Koponesa), TA-2M (MHCTUTYT NPUKIATHOW Ma-
teMatuku AH CCCP), Anwda (BerauciautensHoiit 1eHtp CO AH CCCP).
OnHAKO CNEAYIONIUI CTAHAAPT A3bIKAa ANTOM-68 MPaKTHYECKH OCTAJCs aKamaeMU-
YECKUM MPOEKTOM U OONBIIOTO pacrpoCTpaHEeHUsT He TOJYYWI, T. K. B CPOUYHOM
opsake o6l BeITecHeH MopTpaHom.

HecMmorpsa Ha coBepllieHHO pasHyI0 CTPYKTYPY M Haluyue HECOU3MEPUMBIX IO
(mHaHCOBOI MOIINM CITOHCOPOB, 002 fA3BIKA OKA3aIW CYIIECTBEHHOE BIWSHHE Ha
nocienyioliee pa3BUTHE CUCTEM IporpaMmmupoBaHud. Tak, Hanpumep, g3bIK beii-
CHUK MHoToe 3amMcTBoBaT n3 MoprpaHa, Torma Kak [lackarh TMpOAODKIIT JTUHUIO
AIroaonogo0HbIX A3bIKOB. HecKoabKo 0CcOOHIKOM CTOMT S3bIK CH, BOMTABILUUA B
cebst DIIeMeHTH KaK HU3KOYPOBHEBOTO TIPOTPAMMUPOBAHKS (HACIeone OT SI3LIKOB
tuna Accembnep), TAK M TUIbL AAHHBIX M CHHTAKCUYECKHUE KOHCTPYKLUU ajIro-
PUTMHYECKHX SI3LIKOB BBICOKOTO YpoBHs. OH He TOJNBKO OOBSAWHWI 3TH JBE Ka-
KYIIUMeCcs MPOTUMBOMNOMOXHBIMU KOMIIOHEHThI, HO U BHEC 3HAYUTENbHBIA BKIAA B
pasBUTHE OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMIPOBAHMS.

Haneko HemHOTHE AITOPUTMHUYECKUE SI3BIKM BbIIEPXKATU HCTBITAHHE BpPEMEHEM.
Opnaxo sa3eiku beiicux, Cu u Ilackaib, BKIIOYEHHBIE B HAlly KHUTY, CPOJHU TPEM
OBITMHHBIM OoraThIpsM. MX Bo3pacT amubo MpuoIKaeTesl K 3aBeTHOMY CKa30UHOMY
pyoexy B 33 roga, 1u00 yxXKe IPEeBBICWI €ro, YTO Mbl U IIOCTAPAIUCh OTMETUTh B
Ha3BaHWM TIepBOl T1aBbl. Ha ceromHsITHUIM TeHb OHUM SBISIOTCS Haubosee TMOoIMy-
JSIPHBIMU KaK Y HAYMHAIOLLIUX, TaK U Y MPOPECCUOHAIbHBIX [TPOrPaMMUCTOB.

Camblil OUTeHHbIN cpeau HUX — BelcuK, THeM pOXAEHUs KOTOPOIO CUMTAETCS
1 mas 1964 r. B aror aeups B daprmyrckoM kKoiemke (CLLIA) mposiBui mepsbie
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TPU3HAKU KU3HU WHTEPIIPETaTop, CO3MaHHBIN CTylIeHUYeCKUM KOJIJIEKTUBOM BO
rmaBe ¢ npogeccopamu Ixxonom Kemenu (J. G. Kemeny) u Tomacom Kyptiem
(T. E. Kurtz). CBoum HazaHueM BASIC ob6s13aH coxpaiieHuto ¢dpassl Beginner's
All-purpose Symbolic Instruction Code, KoTopast AOCIOBHO TepeBOAUTCS KakK
"MHOTOIIEIEBOI KO (SI3BIK) CHMBOJIMYECKNX WHCTPYKIIUH JUIT HAYMHAIOIINX' .

Beilcuk OTKpBLI 3py IMATOrOBOrO MPOrpaMMupoBanus. Jlo Hero KyJabTUBHPOBATI-
¢S MaKEeTHBIA PEXUM, IMPU KOTOPOM OyMakHble MM MAarHUTHbIE HOCUTENU C MPO-
rpaMMaMM CIABaJUCh JEXYPHOMY OIEparopy U YNOPsSLAOYUBANIUCH B COOTBETCT-
BUM C IPUOPUTETAMM MX BrnagenblieB. CoOCTaBI€HHbI TaKUM 00pa3oM IaKeT
nporpamMm noctynan B 9BM Ha nociemsoBaTenbHylo 00padorky. I[Ipu aToM noctu-
rajach MaKCHMMaJbHas 3arpy3ka o0OpyaoBaHMS, HO Kax/1as IMporpaMma BbIIOIHSI-
Jach 1100 40 IEePBO aBTOMATUYECKU OOHAPYKEHHOM OLLUOKMU, 1100 10 MCTeye-
HUSL JTMMUTA 3aKazaHHoro BpeMeHu. MHdopMalus o pe3yabTaTax MpOXOXKAeHUs
MporpaMM BblIaBaiach MX aBropam 2—3 pasza B cyTku. [lostomy KaneHaapHbie
CPOKHU CO3MaHMA IPOrpaMM 3aTIATMBAIUCH HA MHOTUE MECHIIbL.

CurcreMBbl KOJIJICKTUBHOTO JaocTyma, pa60TaBume B INAJIOTOBOM PEXUME, obecrieun-
BaJIU OJHOBPEMCHHOC 06CJTy}KI/IBaHI/Ie HECKOJIbKNX HOJTBSOB&TCJTeﬁ, 3aITyCKaBIIUX
CBOU TIPpOTPaAMMBI C JICKTPOMEXaHNYCCKUX WIIN SJICKTPOHHBIX TEPMUHAIOB. Onepa—
TUBHO TTOJIYYUB coobieHne 00 O‘{CPCI[HOﬁ OH_H/I6K€, TIOJIb30BATE]Ib UMEJT BO3MOXK-
HOCTDB TYT K€ UCITPABUTDL TEKCT UCXOTHOW TIpOTrpaMMbI 1 CHOBA BBLITIOJTHUTD €€.

JManoroBbiii peKuM, €CTECTBEHHO, ObLI CBS3aH C AONOJHUTEIbHbIMU HAKIAMHBI-
MU pacxoJaMU Ha MHOTOTEpMUHAaJbHOE oOcayxkuBaHue. 3arpy3ka DBM npu atoM
CHIKATACch, HO ONEPATUBHOCTb B OTJIAAKE MPOrpaMM IMPUBOAMIA K CYIIECTBEH-
HOMY COKpAallEHUIO KaJeHIapHbIX CPOKOB UX Pa3pabOTKU.

belicuk ObIT OTHUM U3 TEPBBIX AITOPUTMHUYECKHX SI3BIKOB, B COCTAaBE KOTOPOTO
W3HAYATBHO MPUCYTCTBOBAJN OIEPATOPHl OOIIEHWST TOB30BATES € TOIIATOBO
BBITIOJIHSIIONICHCST  TTporpaMMoii. OmIHOBpEMEHHO ¢ TEKCTOM CcooOIeHUusT 00
omubke beficuk-crucreMa cooOlllaja HOMep CTPOKH TPOTpaMMbl, HapylUIWBIIEH
CHHTAKCUC SI3bIKAa WU NpuBeanieil K apapuiitHoi cutyaiuu. Ilepseie beiicnk-
CHCTEeMBI, COBMellaBlliie B cebe BO3MOXHOCTH BBOMA, PEeAAKTMPOBAHUSI, WCIIOJ-
HEHUS U OTJAIKW TPOrpaMM, TOCAYKUIU TIPOTOTUNIAMU COBPEMEHHBIX UHTETPU-
POBAHHBIX CPEI.

Bropas ocobeHHOCTb, IpUBIEKAIOLIAd MACCOBOIO HoTpeduTess K beicuky, Kpo-
€Tcd B IPOCTOTE€ HAYATBLHOIO OCBOEGHHUSI M KPAaTKOCTH €ro M300pasuTe]bHbIX
cpercts. [lonpoOyiite HAUTU XOTS Obl €LUe OAUH $3bIK, HA KOTOPOM [POrpamma,
OTBEYAIOIIasd Ha BOIIPOC, YEMY PABHO [BaXIbl ABA, COCTOUT BCEro M3 4YeThIpex
CHMBOJIOB;

?2*2
AHanornyHag mporpamma Ha Ilackane comepxXuT, MUHUMYM, TPU CTPOKH, A €€
JUIMHA mpeBbliiaer 20 CUMBOJIOB!

begin
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(writeln 2 *2);

end.

TpuMepHoO BIBOE GONBIETO TIO YNCITY CHMBOJIOB TpebyeT ee aHanor Ha Cu:

#include <stdio.h>
main ()

{ printf ("&d",2*2); }

CTaHOBJIEHUIO U paclpocTpaHeHUIo beiicnka B Hallleil cTpaHe CIMocoOCTBOBAIU
[epBbIe B MUPE IMOLIATOBBIE KOMIUJIATOPBI ¢ 3TOTO H3BIKA, cO3daHHbIe B 1969 T.
st oteyecTBeHHBIX OBM Tuma M-20 B T'opbKOBCKOM YHUBEPCUTETE MO PYKO-
BOIICTBOM OJIHOTO M3 aBTOPOB 5TOM KHHTH.

Bropoe moxoneHue belicuK-cucTeM BeIeT CBOH OTCYET OT IOSIBJAEHUS MEPBbIX
IIK Ha 6aze 8-paspsaHbix MuUKporpoueccopoB Intel-8080 u Z-80, 11 KOTOpLIX B
cepeanHe 70-x rogoB ObUT pa3paboTaH KOMHOAKTHBIA uHTeprperarop BASIC-80.
HMMeHHO ¢ Hero Hauanach Kapbepa caMoro MoOJIOJOro aMepuKaHCKOro MHLIMap-
ngepa buna I'eiitca, ocHoBaBllero Kopnopauuio Microsoft.

TMosiBnenne 16-paspsaabix IBM-coBmectumMbix K o3HaMeHOBaIOCh KOHKYPEHT-
Hoii 6oprboit Mexmy KommanusiMu Borland International u Microsoft Corp. Tlepsast
W3 HUX BBHIMYCTHJIA HA PBIHOK YAOOHYX) WHTETPUPOBAHHYIO Cpey C KOMITHISTO-
pom Turbo BASIC, xoropasi OblcTpo TpUBIEKIAa Ha CBOK CTOPOHY MHOTO-
YHUCcJeHHBIX Joouteneil belicuka. OnHako Goyee MollHAss KOMIAHMS, TTOCTOSTH-
HBI TIPE3UJIEHT KOTOpPOH He ymyckaeT ciyyas TpubaBUTh K cBoelt mpoceccuu
TpucTaBKy "mporpammuct belicuka", He Moria CMUPUTHCS ¢ TAKUM TTOJTOXEHUEM.
Ha cmeny tuxoxogHoMy uHTteprnperaropy GW-BASIC npunina tenast cepusi cKo-
poctHEIX cucteM Quick BASIC, B cocTaBe KOTOpPBIX HapsAy C WHTETPUPOBAHHON
CpeNiol TIOCTaBISUIUCHh ABTOHOMHBIE KOMITWJISITOPBI U JOCTaTOYHO MOIIHBbIE OMO-
nuoTtekn nporpamm. CopeBHoBaHUue belicuk-cucteM TpeThero MOKOJIEHUS 3aKOH-
yujoch TiopaxeHueM cdupmbl Borland, mpekpaTuBlieil compoBoXjaeHUe cBoei
paspaborku u Tepenasimieii mpaBa Ha Turbo BASIC ogHomy n3 aBTOpOB, BEINIEH-
1meMy U3 coctaBa komMmnaHuu. OHa W3 TOCIEAYIOIINX ero pa3padoToK U3BECTHA
noxa Ha3BaHueM Power Basic (MoiHslit beiicuk).

A ¢dupma Microsoft copeplieHCTBOBAIA CBOE JIOOMMOE AETHINE M BBIIYCTUJIA B
KoHLe 80-X rofoB MOLIHbIE CUCTEMBI AJisI NpodeccuoHanbHbIX paspaborok (Pro-
fessional Development System) BASIC PDS-6 u PDS-7.

ABTopbl g3bika Kemenn u Kyptil cniyers 25 neT nmonsitajarch paspaboTaTb HOBYIO
Bepcuto Tion HasBaHueM True Basic (MctuHHBIN beiicnk), ogHako u3-3a OTCYTCT-
BUSI CEPBE3HON TOMIEPKKU CO CTOPOHBI KPYITHBIX MPOU3BOJAUTENEH Mporpam-
MHOTO OOecITeueHNs 3Ta TIOMBITKA, KPpoMe M3MaHWs KHWUTW W BBITycKa TPOOHOT
BEpCUU CUCTEMBI, TIPOIOJKEHUS He MoayJYuia.

Hakouneli, yerBeproe nokoneHue beiicuka Mbl CBA3bIBAEM ¢ MOsiBIeHUEM B 1991 T.
CHCTEMBl BU3YallbHOrO HporpaMmupoBaHus Visual Basic u ee mociaeayiommm co-
BepILIEHCTBOBaHUEeM coTpyaHukamu Microsoft. Ha MoMeHT Bbllycka Halleli KHU-
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M B 9KCIUTyarauuud Haxomgutcest Bepcust VB-6.0. Ho Bepcuu 3.0 BKIOYUTENTBHO
Visual Basic OblT TOCTpoeH To cXeMe WHTeplipeTaTopa, OfHaKO TOCHeNHNe ero
BEpCUU TIO3BOJISIIOT TIOJYYaTh TOTOBBIE K WCIIOJHEHUIO MOAyiau. Kpome moiHO-
IEHHOW CHCTeMBI TMporpaMmMmupoBadus, dbupma Microsoft ¢ 1993 r. BeImycKaer
Bepcuu VBA (Visual Basic for Application — cuctema Juisi pa3padoTKH Mporpam-
MupyeMmbix mponenyp B makere MS Office) u VBScript (orpaHnueHHasi Bepcust
Jutst pazpabotku Web-mipunoxkeHui).

Anroputmudeckuit s13bik Ilackanbs 6bi1 npuayman B 1968 1. mpodeccopom MH-
cturyra uHdopmartuku npu IlBeiinapckoil Beiciiel TexHuyeckoil lukone Huk-
naycoMm Buptom. B 1970 r. noa ero pyKoBoaCcTBOM ObUT pa3padoTaH TEPBHI KOM-
[WISTOP, & B CJAEAYIOLIEM IOy MosBUIach U nepsas nybnaukanus. CBoe HazBaHue
SI3BIK TIOYYWJI B YecTh M3BecTHOTo ¢paHirysckoro maremaruka biesa IMackans,
KOTOpbIA B 19-j1eTHEM Bo3pacTe U300pesl EPBYIO CYMMUPYIOLIYIO MallKHY.

HoBblii I3bIK, SBASSICH TPOAOKATENEM TPATULIMA AITOPUTMUYECKOIO s13biKa AJ-
royi-60, GblT OPUEHTUPOBAH, TIABHBIM 00pa3oM, Ha oBydyeHUEe KypCy CUCTEMATH-
yeckoro mnporpammupoBanus. B Ilackane Obuin mpeacraBieHbl Haubojee pacmpo-
CTpaHEHHBIE TUMBI JAHHBIX W CPeACTBA IS CO3/aHUS TOJb30BATEIbCKUX
CcTpYKTYyp. K umciy 2/1eMEHTOB, CIOCOOCTBYIOLIMX CO3AaHUIO HAAEXHBIX [po-
TpaMM, OTHOCHJIUCH OJIOUHBIE KOHCTPYKIIMU M TpeOoBaHHE 00sS3aTeJbHOTO OMU-
caHug (0ObsIBNEeHMSA) BCeX OOBEKTOB — TUIIOB JAHHbBIX, KOHCTAHT, MEPEeMEHHBIX,
MeTOK, (DYHKITNIH 1 TIPOTIeIyp.

3aMeTHYIO pojib B paspaboTke cTaHaapTa s3bika [lTackaib U coBeplleHCTBOBAHUU
€ro CpelIcTB BBOJA/BbIBOAA chirpaja padouas rpynmna BpUTaHCKOro MHCTUTYTA
CTaHJAPTOB BO TiaBe ¢ A. OmaumanHoMm. bputaHckuit ctaHaapT ObUT MPUHST B
1982 1., a HecKo/IbKO [03/Hee ero yTrepauia MexayHapoaHas opranusauus [SO.
Opnako X stoMmy BpemMeHu H. Bupt, HeaoBOJABHBIN TpenioXeHusMu pabdodeit
IPYIIbI, OTKA3aJICsl OT COTPYAHMYECTBA IIO COBepIlleHCTBOBaHMIo Ilackand u me-
PEKITIOUUIICS HA HOBBIIT TTpoeKT Mosayna.

ITackanb TOBOJIBHO JOJITO OCTABAICS CPEACTBOM JJIST M3YUYECHHWS TIPOTPaMMUpOBA-
HUSI B YHUBEPCUTETax, T. K. HM OJHA Cephe3Has KOMIblOTepHas GUpMa ero He
momaepskuBaia. IlepeoM B OTHOIIEHWHM K 3TOMY SI3BIKY HaMmeTwiacsd B 1984 T,
korga Mononoil ¢ppanuys ®uiunn Kan npuses B CILIA HeoOblYaHHO CKOPOCT-
Ho#t xommuasitop Turbo Pascal mist IBM-coBmectumMbix TTK u Havan Toprosarh
MM II0 CMEXOTBOPHO HU3KOW lieHe 49 posuiapoB 95 LeHToB (IS cpaBHEHUsl Ha-
TTOMHWM, 4TO TIepBbie BepcHM beicmK-WHTEeIpeTaTopa pactpoCcTpaHsTUCh TI0 TIe-
He nopsaka 500 gonapos). YiauHas pekiama u 6pocoBas LeHa no3poawin Kany
nponath 3a TepBbiit Mecsiii 6onee 3000 Komuit cUcTeMbl M 3aJOXKUTb OCHOBBI
¢upmbl Borland International. ITocaenymoiiue Bocemsb JeT Turbo Pascal ocraBancs
Hanboree ONeKaeMBIM TPOAYKTOM (UPMBI, KOTOpas cyMella BBIITYCTHTH JEBSTH
pasnuyHbiXx Bepcuid. Camas nocineaHsss u3 Hux (7.0, 1992 r.) BKIoUYaeT ABE CUC-
teMbl — Turbo Pascal, ¢yHKIImoHupywoiyo noa ynpasieHueM MS-DOS, u pac-
mupeHHyo Bepcuio Borland Pascal, pa6oraiomyio B cpeae Windows. Hecmorps
Ha To, 4To B gHBape 1995 r. ®. KaA MOKWHY MOCT Tpe3nAcHTa W YIIIed U3 KOM-
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maHuu, ¢dpupma Borland Ha 6aze si3pika Object Pascal BbimycTuia ogHy U3 Haubo-
Jiee TIOTMYASIPHBIX cpejl BU3yalbHOTO TporpaMmupoBannst — Delphi u mpogomkaer
[O//IepKMBaTh €€ BepCUM B COBPEMEHHbIX OllepallMOHHbIX cucTemax. Ha ceronns
HauOOJIbIIeH MOTMYNSIPHOCTBIO TToNb3yeTest Bepcust Delphi 5.0.

Azbik Cu 6bu1 mpuaymad B 1972 1. corpynuukoMm Bell Laboratories (oroeneHue u3-
BecTHOU TeneoHHOUM kKommaHuu AT&T) JleHHucoM Putum, ogHUM U3 MEPBbIX
Monb30BaTeNeil onepaloHHoi cucteMbl Unix. 3amyMbIBacs OH He KakK YHUBEp-
CAJIbHBII AJITOPUTMUYECKHI A3bIK, a4, CKOPee, KaK MHCTPYMEHT I PA3BUTHUS OIle-
PALMOHHOM CHCTEMBl M CO3AAHMI HOBBIX OOCHYXKMBAIOLIMX MPOrpamm (yTUIMT).
Takoit noaxon xapakTepeH I OOJbIIMHCTBA CUCTEMHBIX IIPOrpaMMMCTOB, pa3pa-
0aThIBAIOIIUX CIOXKHBIE MPOESKTHl M IPUAYMBIBAIOLINX 1l OOIerYyeHus CBOEro Tpy-
Ja pasu4yHbIe CepBUMCHBIE IpOLEmypbl, MAKpOoKOMaHAbl M T. m. Ilo 3aBepiieHuun
pa3zpaboTKu, KaK MpaBUIO, 3TU MHCTPYMEHTAIbHBIE HAaOOPbI MPenaroTcs 3a0BEHMIO
WM, B JIy4llieM cIyyae, OCTAlIOTCS B JIMYHbIX apXMBax aBTOPoB. fA3bik Cu 2Ta y4acTh
MUHOBaI1a. BronHe BO3MOXHO, YTO €ro CTAaHOBJIEHMIO CIOCODCTBOBAIO IMOCIEIYIO-
1ee BCEMUPHOE MPU3HAHKUE OlePallMOHHON cucTeMbl Unix.

Kak anroputMudeckuit sI3bIK CpaBHUTEJIBHO HU3KOTO YPOBHS, T. €. JOCTaTOYHO
O6mu3kuil K Accembiepy, Cu uMeN TIpellieCTBeHHUKOB B JINIE aHATOTUYHBIX WH-
CTpYMEHTATBHbBIX cpeacTB — s3bikoB CPL, BCPL (Basic Combined Programming
Language — 0a30BbIii KOMOMHUPOBAHHEIN S3BIK TIporpaMmupoBanus) u B. /IBa
TepBBIX paspabareiBaiuch B KoHile 70-x TromoB B KeMOpUTKCKOM YHUBEpCUTETE B
KayecTBe MalllUHHO-HE3aBUCHUMBIX SI3BIKOB JUJISI CO3JaHUSI TpaHCAATOpoB. Ilo-
caenHuit 661 mpuayman Kenom TommicoHoM — coTpyaHukoM Bell Laboratories u
aBTOPOM onepalmoHHo# cucteMbl Unix. B oTiuuume oT cBoux TpeaiecTBEHHU -
koB J. Putum Hapsaay ¢ MaIIlHMHHO-OPWEHTHPOBAHHBEIMU THUTIAMW JAaHHBIX (0aiiT,
cl0BO) BBed B cocTaB Cu OOBEKTB M OMEpaTopbl, MPUCYIINE YHUBEPCATbHBIM
SI3BIKaM (MUCJTOBBIE U CUMBOJIBHBIE TIEpEeMEHHbBIE, CTPYKTYPHBIE OJIOKH), COXpaHUB
TpU 3TOM 3JEMEHTHI, XapakTepHble 1Is1 Makpoaccembiepa MACRO-11 (soru-
YecKHe oTiepariiil Hax OUTaMu, CIBUTH, paboTa ¢ aapecaMi W perucTpamm).

IlepBbIM OpOrpaMMHbIM IPOAYKTOM, HAINMCAHHBLIM IOYTH MOJHOCTBIO Ha Cu,
ObL1 KOMIMISTOP ¢ A3bika Cu B KOA MAlIMHHBIX KOoMaHjJ Komublorepa PDP-
11/20 (mpototun muHu-BM CM-4). B 1973 r. A. Putuu u K. TomrcoH mnepe-
nucanu Ha Cu GoMblIyI0 YacTh omepauroHHoi cucrtembl Unix. M3 13 000 ma-
wuHHbIX KomaHa miga PDP-7, ma koropoii mosBuiace mepsasg Bepcus Unix,
tonbko 800 mpuliLioch BpyuHylo IiepeBecTd B accemOiep PDP-11. B mpouecce
nepeBoga Unix U3 OJHOMOJb30BATENbCKON ONMEpaALlMOHHOM CUCTeMBI, OPUEHTUPO-
BAaHHOH Ha pabory B KOHKpeTHoi HBM, mpeBparuiack B MOOUIbHYIO OMNEPaLIM-
OHHYIO CUCTEMY KOJUIEKTMBHOIO IMOJb30BAHMS. YCIIEX JTOil omepauuu B 3HAYM-
TEJBHOI Mepe IMpenonpeac/inl MOMyJIIpHOCT, HOBOK ONepalMOHHOM CUCTEMBI U
ee 0azoporo mHcrpymenra — sizbika Cu. B 1976 r. [. Putun u K. Tomiicon 1ie-
peHecnu Unix ¢ DBM ¢upmbl DEC Ha koMIbloTepbl Apyroi apxutekTypbl (In-
terdata 8/32), npakTUYECKHU HUYEro HE U3BMEHHUB B SIpe OMEePALIMOHHON CUCTEMBI,
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HanrcaHHoM Ha Cu. TouHo TakuMm Xe oOpaszoM crctema Unix pacrpocTpaHsiach
Ha JEeCSTKA MalllMH Pa3TuYHbIX TUTIOB.

B 1978 r. nosiBuiach mepBasg KHUIA, IOCBsSlIeHHAasas onucaHuio Cu U TexXHUKe
NPOrpaMMUPOBAHMS HA DTOM SI3bIKE, KOTOpas ¢ OOJBIIMM 3alo3JiaHueM ObLia
nepepegena Ha pycckuil s3biK (b. Kepnuran, [. Putuu, A. ®blosp. "A3biK mpo-
rpammupoBaHust Cu. 3agauu Ha g3bike Cu". — M.: DuUHAHCBI U CTATUCTUKA,
1985). Or damuiunii AByX MEPBBIX aBTOPOB IIPOMU3OLLIO COKpalleHHOoe 0003Haue-
HUe IepPBOro, HUKEeM HE€ YTBEePXKIABIIETrocd, HO IPUHITOrO BCeMM IPOrpaMMu-
craMu craHgapra sisbika Cu — K&R.

HanbHeitmast paboTta Mo coBepleHCTBOBAaHNUIO s3biKa Cu U TipuHsITHIO B 1987 T.
nepBoro Hacrosmiero crangapra ANSI C Oblma BbIMojiHEHAa Ha OOIIECTBEHHBIX
Hayajax paboueli TPyMoi mpu AMEpUKAHCKOM HAllMOHATBLHOM WHCTHUTYTE CTaH-
JaptoB. Bosrasnsn oty paboty JIsppu Pociep — corpyanuk Bell Labs. Hanbo-
Jlee cepbe3HBIN BKIAJ B pasBuTHe s3bika CH 3a TociegHue TOAbl BHEC elle OAWH
TIpeJICTaBUTENDb TOI Ke naboparopun beepH CrpaycTpyll, KOTOpBII BBEN B obpa-
IeHUEe HOBBbIE OOBEKTHI — KJIACChl, OOBEAUHSIONINE JaHHbBIE, 1 00padaThIBAOIINE
ux ¢ynkumnu. C 1983 r. 3a pacmupeHHol Bepcuell si3bika Cu ¢ KitaccaMu 3akpe-
nuioch HazBaHue C++.

IlepBble Bepcuu Cu MOABEPrajuchb CEPbE3HOM KPUTHUKE 3a OTCYTCTBUE AOCTATOY-
HOH CTPOrOCTH, MPUBONMBILEH K MHOIOYMCAEHHBIM OLIMOKAM M3-3a2 PaboOThI C
HEMHULUMAIUZUPOBAHHBIMU [IEPEMEHHBIMU, OTCYTCTBUS KOHTPOJIS 33 BbIXOIOM
HMHIEKCOB Y 2JEMEHTOB MACCHMBOB M3 YCTAHOBJIEHHbIX MPEAEIoB, HECOOTBETCTBUS
TUIIOB (popMaNbHBLIX U (AKTHMYECKUX HapaMmeTpoB ¢yHKIMil u T. 1. Ilepen cuc-
TeMHbIMU IIporpaMmmuctamu Bell Labs oatu npobiaemMbl 0CTPO HE CTOSUIM, T. K. OHU
MOJb30BAINCH CIIELMANBHOIM mporpaMMoil Lint, koTopas mpoBoana TILATEIbHbIIA
aHaIM3 IpOorpaMM, HanmucaHHbIX HA CH, Ieped UX TPAHCIALUed U BbIIOJIHEHUEM.

Hnst  psIoBBIX — TIONB30OBaTeNed  cUTyalumsi W3MEHWJIach ¢ TIOSIBIEHUEM
WHTETPUPOBAHHBIX cpe, U3 KOTOPBIX HaMOOMBINYI0 TOMYJISIPHOCTH TpUOOpenu
Typ6o-cucremsr ¢pupmber Borland. Tlepsast Bepcust Turbo C, paboTasimas B cpene
MS-DOS, o6wma BeinymieHa B 1987 1. CoBcem HemaBHo ¢upma Borland
BBITIYCTWJIA Ha pBIHOK Bepcuto 5.0, mpeaHasHayeHHYIO IS padoThl TION
ynpasienneM Windows. Ha 6a3ze storo komnunsitopa KomrnaHusi Borland (HoBoe
HazBaHue — Inprise  Corp.) paspaboraia cepuilo CHUCTeM  BHU3yalbHOTO
nporpammupoBannust — Borland C++ Builder.

W3BecTtHbl U gpyrue peanuzauud s3bika Cu Ha IBM-cosmectumbix TIK —
Microsoft C, Lattice C, Zortech C, Symantec C. B Hallleii cTpaHe OpoayKuus
dupmel Borland monyuuna Haubosblliee pacnpocTpaHEHUE, XOTs 3a IOoCaeaHee
BpeMs1 HameuyaeTcs TeHAEHIMs K 0osee LIMPOKOMY MCIIOJIb30BAHMIO cpednl Visual
C++, paspaboraHHoii ¢pupmoit Microsoft. B ocHoBHOM, 3T0 AuKkTyercss Tpebopba-
HUSIMU 3apyOexKHbIX GUpM, pasMELIAOLIMX CBOU 3aKa3bl Y OTEYECTBEHHBIX I1PO-
MU3BOIUTENEH MPOrpaMMHBIX MPOIYKTOB.
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CoBpeMeHHBIE BepcHU TpexX Hanbojiee YCTOSIBIIHUXCS aNTOPUTMHYECKHX SI3LIKOB
ob1amaoT pUMEpPHO PaBHBIMYU (DYHKITMOHANTBHBEIMYU BO3MOXHOCTAMH. [lomreep-
XACHNI0O WMEHHO 3TOTo ¢(yHAAMEHTATBHOTO CBOWCTBA YHWBEPCANTBHBIX CHUCTEM
TIpOTPAMMHIPOBAHMS TTOCBSIIeHA Hallla KHUTA. 3aBeplias KpaTKUit NCTOPHUECKUH
3KCKYpC, OCTAHOBHMCH €Ile pa3 Ha MOTUBAX, OOBSICHSIONNX HAIll BHIOOD SI3BIKOB
W CUCTEM TIPOTPAaMMUPOBAHMSI.

beiicux — onyH U3 HauboIee paCIPOCTPAHEHHBIX B MUPE AITOPUTMHUYECKUX SA3bI-
KOB, MCIIOAb3YyeMbIX, KAaK MPABUIO, HEIPOo(ecCUOHAIbHBIMU MPOrPAMMUCTAMU.
Ilo ganHbM [3] U3 O9THU MULIMOHOB IIPOrpaMMUPYIOLIMX MoJb30oBaTeneii DBM
beiicukoMm mmosb3yercs He MeHee ABYX MUWUIMOHOB 4edoBeK. bojbliag yacth yya-
LIMXCSL CPelIHUX IIKOJ HAYMHAET OCBOeHME MHOOpPMAaTUKU ¢ u3ydyeHus belicuka,
T. K. OH JIOCTYIIEH HAa CaMOM JONOTOIIHON BbIYMCIUTENbHON TEXHUKE, KOTOPOM, K
COXAJIEHUIO, €lle A0 CUX IIOP YKOMILIEKTOBAHO OOJIBIIMHCTBO 1Ko Poccuu. He-
cMOTps. Ha To, uTo beiicuk gBnsiercs: crapoxuiioM 1o cpaBHeHuio ¢ Cu u Ilacka-
JeM, B IIOCJIEIHUE rOIbl OH MEPEXKUBAET BTOPYIO MOJIOAOCTh B CBI3U C IOSIBIEHU-
€M MOJHBIX CHCTEM BMU3YAJIBHOIO IMPOrpaMMUPOBAHUSA U MACCOBBIM MCIIOJIb30Ba-
HueM Microsoft Office.

Hackaas — anropuTMHUYECKU $S3BIK, CO3MAHHBIM CIelUaNbHO JUIST U3YYCHUS
TIPOTPAMMHUPOBAHHUST W TIIMPOKO WCTOTB3YeMBIH B BHICIIAX YIeOHBIX 3aBEACHUSIX.
Benen 3a BelicukoM OH Toxke BCTYMWI Ha TPOTY BU3YalbHOTO TpOTpaMMUpOBa-
Husg, u cucrema Delphi cuyuTaeTcss OgHMUM U3 JYUIIUX WHCTPYMEHTATBHBIX
CPENCTB IS CO3JaHUSI TPUIOXEHUM, (QYHKIIMOHUPYIOUINX TIOA YIpaBleHUEM
Windows 95/98/NT.

Cu — a3bIK IpoQECCMOHANOB, HA KOTOPOM CErofHs HAlmMcaHo OOJBIIMHCTBO
MporpaMMHbIX cucteM. Boinbluasg yacTh BeICIIMX y4eOHBIX 3aBefeHuUii, 0COOEHHO
TEXHUYECKOro Mpoduiis, ucrnonnsdyeT Cu B KauecTBe OCHOBHOIO SI3bIKa ITPernoja-
BaHUsl ImporpaMMupoBaHus. Takue cpeabl BU3YalbHOIO IMPOrPaMMUPOBAHUS, KaK
Borland C++ Builder u Microsoft Visual C++ 4BigirTca HECOMHEHHBIMU JIMIE-
paMu B pazpaboTKax COBPEMEHHOIO MPOrpaMMHOro obecreyeHusl.

B cBs31 ¢ TeM, 4YTO KHUTA OPUEHTUPOBAHA Ha HayaJbHOE 3HAKOMCTBO C Tepevuc-
JIEHHBIMW QJITOPUTMUYECKUMK S3bIKaMK, B KauecTBe cpell MporpaMMUPOBAHUS
HaMU BBIOpAaHBI caMble HENPUTSI3aTeNIbHbIE MO TPeOOBAHMSIM K OOOpPYIOBAHUIO
cucteMbl — QBasic, Turbo C 2.0 wm Borland C++ 3.1 u Turbo Pascal 7.0. Bce
OHUM MOTYT (bYHKIIMOHMPOBATH Ha caMbiX TPpUMHUTUBHEIX IBM-coBmecTumbrx TTK
¢ omnepaTuBHOU mamsThio oTr 1 MO, 3aHuMas Ha BHUHYecTepe oT 1 o 25 MG.
Kpome Toro, cucrema QBasic siBsieTcsl cocTaBHON 4acTbK ONepallMoHHON cuc-
TeMbl MS-DOS u nipesncraBieHa TaMm Bcero AByMs HeOONbIIUMU (aliramMu — UH-
TeprpeTaTopoM gbasic.exe u aitiom momoinu gbasic.hlp.
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PaboTta ¢ umcnosbiMu
AaHHbIMU

COBpCMCHHbIC OpeacrapjJCHud O YUCJIOBBIX JTAHHbBIX 6a31/1py10Tca Ha TaK Ha3bl-
BACMDbBIX TMOSWIMOHHBIX CHUCTEMAX CUYUCICHHA. I[J'[SI 9TUX CUCTEM XapaKTEPHO OC-
HOBAHUE CUCTEMBbI p, CTCIICHb KOTOPOI'O OIIPCACIIAAET BEC L[l/I(l)pr a(a=20,1,2,..,
p-1) B 3aBUCUMOCTH OT 3aHUMAEMOU TTO3UIIUH:

adp-1 ... ado, babo ... bp= a*p" + a1 P+ ... + ar*pt + ag*p’ + boa*pt +

+ boyp P+ ... + byp™

I'1aBeHCTBYIOLLYIO POJIb B YEJOBEYECKOM OOLIEHUM MIPAET JecATUYHas cucrema
CUMCIIEHNS (p = 10; a = 0, 1, .., 9). OmHako DBM ucnonsayior Ooee paimo-
HaJIbHYIO [IBOUYHYIO CUCTEMY (p = 2; a = 0,1). EAMHCTBEHHBIM €€ HEeIOCTaTKOM
siBAsieTcst Oofpiast JuiuHa vucen. KonudecTBo paspsyioB (1iudp) B TBOUYHOM
MPeJCTaBIeHUU Yucia IMPUMEPHO B TPU pa3a IPEBbIIAET KOJMUYECTBO AECITHY-
HBIX upp. Jnst npeojofieHns 3TOro Heyao0cTBa MPOTpaMMUCTBI TIpUOEramT K
0oJiee KOMIIAKTHOM 3allMCU JIBOMUYHBIX KOIOB B BUI€ BOCBMEPUUHbBIX WJIM 1LIE€CT-
HaalaTepuyHbix yucen. [Ipu 3ToM TpU UIU YEThIpe CMEXHbIE TBOUYHbBIC UMPHI
3aMEHSIIOT OJHOI BOCBMEPUYHOI UIU LIecTHAALATepuyHoi nudpoii. Hanpumep:

19210 = 110000005,
11000000, = 3005,
11000000, = COys,

BHellHee M BHYTpPEeHHEee rnpeacrasJjieHne
YNCNOBLIX AAaHHbIX

TMon BHENTHUM TIpefcTaBIeHUeM YNCIOBOH WHGOOPMAITNN TTOAPA3yMEBAIOTCS CTTIO-
coOBbI 3alMCH JAaHHBIX, UCIIONb3YEMbIE B TeKCTaxX Mporpamm, mpu Habope ducen,
BBOJAMMBIX B DBM o 3ampocy nporpaMMbl, TIpU OTOOpPAXKEHWUW Pe3yJbTaTOB Ha
DKpaHe AMCIUIesd WMAM HAa NpuHTepe. Kpome ecTecTBEHHOro MpeacTaBaeHUs 4u-
CJIOBBIX KOHCTAHT B BHJIE TIEJIOTO YUTH BELIECTBEHHOTO YMCHIA, A3BIKHA TIPOTPAMMM-
pOBaHUs IOIYCKAKT pasiudyHble A00aBku B Hauane ("mpedukchbl’) WIM KOHLE
("cycdukce") uncna, omnpeAensioliie crnocodbl Mpeodpa3oBaHUS U XpaHEHUS
JAHHbBIX B MaMSITH KOMIIbIOTEPA.
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Bo BxonHoM s3bike cucteMbl QBasic Takoro poga n100aBKU IPeACTAaBIEHbl OAHUM
M3 CUMBOJIOB %, !, & WM #, NPUIUCHIBAEMbIM BCJIEI 34 YMUCIOM, U OJHOH U3
JBYXCHUMBOJIbHbIX KOMOMHALIMIA &B, &0 WM &H, pacHoyaraeMoil nepes 4ucioMm:

5% — LEJO0C YHUCIIO,

5& — HEJIO0C YUCIIO C y,ZlBOGHHOfl TOYHOCTBIO;

5 WJIN 5! — BCUIECTBECHHOC YHCIIO,

5# — BELUSCTBEHHOE YUCJIO C y,ZlBOGHHOfl TOYHOCTBIO;
&B0011100100110111 — ABOUYHOEC YUCIIO,

gaaoaaaaaq

&034467 — BOCBMECPUYHOEC YUCIIO,
O &H3937 — MMECTHAATATCPUTHOC YHCJIIO.

B Cu x aHamoru4HbeiM cyddukcaM OTHOCITCSL yKazaHUs o0 YIBOSHHOMH AJMHE
Leablx uyucen (OyKBbI L WIM 1), yKasaHus O BellleCTBEeHHOM opmaTe uucia, He
collepKalllero B CBOEH 3aluCH OeCATUYHON TOYKM WM AECITHUYHOIO MOpsaKa
(OykBa F Unu f), ykazaHus o0 MCIIOAb30BaHUHU 0€33HAKOBOIO IPEACTABAEHUS Lig-
JbIX yKcen (OykBa U wiu u). Ilpedukchl B CU UCHOAB3YIOTCS JJISI 3alIMCU BOCh-
MEPUYHBIX (YMCIO HAYMHAETCA ¢ 0) WIM ILeCTHAAUATEPHUYHBIX (YUCIY MPEealecT-
BYET OJHA U3 KOMOMHALMHA Ox MIHU 0X) KOHCTAHT:

5 — KOPOTKO¢ LEJI0C YUCIIO CO 3HAKOM,

50 — KOPOTKOE€ LIEJI0€ YUCIIO 0e3 3HakKa,

5L — IMHHOEC LIEJIOE YHCIIO CO 3HAKOM,

5LU WIM 5UL — JAJMHHOE LEJI0€ YUCIO 0e3 3HaKa,
05 — BOCBMEPHUYHOE YHNCIIO,

gaaoaaaaaq

0x5 MM 0X5 — INECTHAAUATEPUYHOE YUCIIO,
O 5f WIN 5F — BEIIECTBEHHOE YUCIO CO 3HAKOM.

B Ilackane Mcmosnb3yercss eIMHCTBEHHbINA MpehUKC — CUMBOJ $, MpPedllecTBYIO-
IIMHA HIeCTHAAUATEPUYHOMY YUCIY:

$0A, $FOA5, $FF00140D.

Hanuuue B ecrecTBeHHOH 3alMCH 4YUCAd TOUKM (3.1415) WIM yKazarenas Aecs-
TUYHOTO Mopsaaka (314.159265e-02) O3HAYAET, YTO COOTBETCTBYIOLIEE 3HAYEHUE
npeacrasieHo B DBM B Buie BellleCTBEHHOIo YMC/a ¢ IUIABAIOIIEH 3amIaToil.

Mammunasle dopMaThl TIpecTaBIeHUsT YACeT MBI OyIeM Ha3bIBaTh BHYTPEHHUMH,
W W3 NPUBEICHHBIX paHee MPUMEPOB CJIeAyeT, UYTO MaIIMHHBIC YHCIa ObIBAIOT
IEeJIBIMIA W BELISCTBEHHBIMU. B CBOIO odvepenb, KaXXABIi W3 3TUX THUIIOB JAHHBIX
JIOTIyCKAeT HECKOJIBKO MPEACTaBICHUN, OTIMIAIOIINXCS TUATa30HOM JOITYCTHMbBIX
ynced. OcTaHOBUMCST Oojiee MMoapoOHO HAa MALIMHHBIX (popMaTax YHMCIOBBIX JAaH-
HBIX, COOTBETCTBYIOIINX WX aHAJIOTAM B JITOPUTMUYECKUX SI3BIKAX.

Camble KOpOTKHUE YHCJIa cO 3HAKOM IIpeAcTaBieHbl B mamsati DBM omnum 0Gaii-
TOM, B KOTOPOM MOXKET pa3MecTHUThcd JTi000e YMCIo M3 amarnaszoHa or —128 mo



lnaBa 2. Pabota ¢ ynucioBbiMu JaHHbIMU 15

+127. B Cu mig ommcaHuWsl JaHHBIX TAKOTO TUITA WCIONB3YETCS CIEIM(DUKATOP
char,a B IMTackane — shortint.

B onHoMm xe GaiiTe MOXeT ObIThb PACHOIOXEHO U CAMOE KOPOTKOE 1IeI0€ YUCIO
6e3 3Haka. B Cu 7151 onucaHusl TaKWX JAHHBIX CIYXKUT crelnduKaTop unsigned
char, B Ilackane — pbyte. /luanaszoH AOMYyCTUMBIX JAHHBIX IIPU ITOM CMELIAETCS
BrpaBo W paseH [0, 255]. QBasic He pacrojiaraet S3bIKOBLIMU CPECTBAMU TSI
paboThl ¢ ONHOOANTOBBIMU LIENbIMU YUCIAMU.

Bropas kareropus LebIX yucea NpeAcTaBieHa ABYyxOaUTOBBIMU JaHHbIMU. B Ba-
PUAHTE CO 3HAKOM OHU TIPEIIATafoT auarnasoH ot —32 768 mo +32 767, B Bapu-
adTe 0e3 3naka — ot 0 10 65 533.

QBasic obecneuuBaer paboTy ¢ AByXOANTOBBIMHU YMCJIAMU CO 3HAKOM JId Ilepe-
MEHHBIX, OTTMCAHHBIX KaK AS INTEGER WU ycTapeBlliee DEFINT, U TepEeMEHHBIX,
YbyM MMEHa 3aKAHYMBAIOTCSA CUMBOJOM %. JIByxOaiiToBbie Ilejble 0Oe3 3HAKAa B
QBasic 3annceIBalOTCS B BUIE TBOWYHBIX, BOCBMEPUYHBIX WM IIeCTHAAIATepuy-
HbIX KOHCTaHT. OaHaKo apudMeTHyecKue onepauuy Hal TAKMMU TaHHbIMU MHO-
T7Ia BBITIONHSIIOTCS HEKOPPEKTHO.

Cu ucrmonb3yeT I ONMMCcaHWs ABYXOAWTOBBIX ITETOYNCICHHBIX TAHHBIX CITEI-
dukaropbl int M unsigned int. B Ilackame mis 3Toi Xe LeNu CIyXaT CIeLu-
ukaTopsl integer M word. O6a A3b6IKa KOPPEKTHO BEITIONHAIOT apudMeTHIecKe
omnepalyru ¥ ¢ 6€33HAKOBbIMU JAHHBIMU IIPU YCJIOBUM, UTO PE3YJLTAT HE BBIXOIUT
3a TIpefieNTbl paspeleHHOTO TUala3oHa.

Tpetbst kateropust neiasix uncead B IBM PC mpencrabieHa 4eTblpexOaiiTOBLIMU
JaHHbIMU. B BapuaHTe cO 3HAKOM OHM IE€PEKPhIBAIOT Auana3oH oT —2 147 483
648 o +2 147 483 647, B Bapuanre 6e3 3Haka — ot 0 1o 4 294 967 295.

B QBasic JOMYCTUMBI TOJIBKO HTAHHBIE CO 3HAKOM U MMEHA TEPEMEHHBIX TAKOTO
TUIIA OIMCHIBAIOTCI KAK AS LONG WM DEFLNG. K HUM Xe oTHoCATCS U IIEPEMEH -
HbIC, YbH MMCHA 3aKaHYNBaKOTCA CUMBOJIOM &.

s oTcaHms 9eTHIpex6aiiTOBBIX TAHHBIX 11e10To ThNa B CH MCTONMB3YIOTCS CTIe-
HMGUKATOPHl long (PKBUBAJIEHT long int) M unsigned long. B Ilackane pabota
¢ ITMHHBIMU TIEeTBIMA O3 3HaKa He TIpelycMoTpeHa. TaM MOXHO ONephpoBaTth ¢
yeThlpex0aiiTOBbIMU JIaHHBIMU TOJABKO THIIA longint.

CrenyeT IOMHUTD, UTO /I XpaHEeHUS JIOObIX LedblX Yucea co 3HakoM B IBM PC
UCTIONb3yeTCsl AOTIOTHUTENBHBIN KO, YTO CKa3bIBaeTCsl Ha TIPEJACTABICHUU OTPU-
LATe]bHbIX YUCE:

+5 0 0000101 0 000000000000101

-5 1 1111011 1 111111111111011

HawnbGonee yacto mpuMeHsieMble THIIBI BEIIECTBEHHBIX UUCEN TMpeACTaBIeHbI KO-
poTkuMHu (4 6aiiTa) U ANUMHHBIMU (8 6AlT) JAHHBIMU.
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B QBasic UM coOTBETCTBYIOT ONMUCAHUSI AS SINGLE (ycTapeBlliee — DEFSNG) M AS
DOUBLE (ycTapeBliiee — DEFDBRL). CH UCIONB3YET JUIS 3TOH Xe 1edu crnenuduka-
TOPBI float U double, [Tackalb — single W double.

KopoTtkuii BeniecTBeHHbIH ¢GopMarT MO MOAYAI0 OOECHeUYMBAeT IpeacTaBleHue
uyces B auanaszore or 10738 no 10738 pnpumepno ¢ 7—8 3Havawmmu nudpamu.
Jlna 8-6aiiroBoro (opmara IMANasoH CyLIECTBEHHO paciuupsiercss — or 107398 o
101308 3 xonuuectBo 3Hauawmx uudp yseaudupaercd o 15—16.

Compotieccop IBM PC mnpeanaraer eie asa copMaTa JaHHBIX, 3aHUMAIOIINX CO-
orBeTcTBeHHO 8 1 10 6aitr. TlepBBIit M3 HUX HOTycKaeT paboTy ¢ HeNbIMUA YUcIa-
MU U3 auamnasoHa oT —203 mo 203~1. Bropoit dopmaT mepekpblBacT IMAMa3oH
AaHHBIX (Mo Momymio) ot 1074932 no 1014932 coxpansas 19—20 3navammx umdp.
Pacmmmpennsiii opmaT BellleCTBEHHBIX AAHHBIX MOXHO WCITONh30BaTh B TIPO-
rpammax Ha Cu (long double) M Ha [lackaie (extended). A c¢opmaT cBepx-
JUTHHHBIX TIENBIX YACceT MCTIONh3yeTes ToNbKo B [lackane, HO TaM OHU TTOYEMY-TO
OTHECEeHBI K BEIECTBEHHBIM JAHHBIM THTIA comp.

B Ilackane mo Tpaauuuu COXpaHWICS elle OOMH TUI BELIECTBEHHbIX JAHHBIX —
real, 3aHMMAOLIMI B namsitd 6 Gaiir. Ero guamnasoH coBnagaer ¢ TMIIOM single,
OIHAKO KOJIMYECTBO 3HAYaIUX Ludp Heckoibko Ooabiie — 10—12. dopmar
real He IOJJepXuBaeTcsd anmapaTHbIMU cpeacTBamu 1BM PC, mostoMy omepa-
LMY HAJA TAKMMU JTAHHBIMY BBIIOJHSIOTCS ¢ OMOIbIO INOAINPOrpaMM, YTO CyIIe-
CTBEHHO YyBeJMYMBAET BpEeMs PeleHUs 3anaqyn.

B mammHHOM TipencTaBieHUN BeIleCTBEeHHBIX AaHHBIX pasHoro Tuma Ha IBM PC
He BblJepkaHa Kakasi-To oOliast naeosnorusi. OObICHSIETCS 3TO, MO Bceil BeposITHO-
CTH, pa3HBIMM HACJOCHUSIMU Ha TIpeXXHWE amnfapaTHbIe pelieHusi, KoTopble MpU-
HUMAJIKUCh TIPU pa3paboTKe MpoleccOpoB B pa3HbIx oTaeneHusix ¢upmel Intel. TTo-
3TOMY 3/7eCh UMEKT MECTO TaKHWe HIOAHCHI, KaK COXpaHEeHUe MW He COXpaHeHUe
cTapiiero 6uTa MaHTUCCHI, MPEACTaBIeHUe MAHTHCCHI B BUJIE YUCTO APOOHOTO (0,5 <
< m < 1) WIK cMelllaHHOTO (1 < m < 2) yucha u T. 1. [IpukimamgHeIx mporpaMmu-
CTOB 3TH JIeTaJIH MaJl0 WHTEPECYIOT, OJHAKO TIPH CO3JaHWNH CTEINATbHBIX CUCTEM-
HBIX KOMITOHEHT C TOYHBIM TIpeACTABICHUEM JAHHBIX MPUXOIUTCS CUNTAThCS.

Beopa uncnosoi nHcpopmMmauum

Kakux-nu6o ocoObix mpobieM ¢ BBOJOM YMCJIOBOH MH(OPMALMU B IPOrpaMmax
He Bo3HuKaeT. Ho Ha HekoTopble AeTanud B TOM WU MHOM AITOPUTMUYECKOM
SI3bIK€ HaA0 0OpaTUThb BHUMAHUE.

B QBasic MOXXHO HATOJTKHYTHCS HAa HETIPUSITHOCTH TIPU BBOJE HECKOTBKUX YH-
CJIOBBIX 3HAYEHWI B OHOM oTeparope. Hampumep:

INPUT A,B,C

YucnoBble AaHHbIE, HAOMpPaeMble MOAb30BATENEM, AOMKHbL ObITh pa3aeneHbl Ipo-
o6enom. Ecnu B Habope BTOPOro WM TPEThEro 3HAYEHUs Bbl AOIYCTUTE OLUMOKY,
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TO TOCJIEAYET CcOOOIlICHUE Redo from start, KOTOPOEC 3aCTaBUT BAC ITOBTOPUTDL
BBOJ BCCX TPEX YHUCET € CaMOro Hayvaia. HCKOTOpI)IC TIPOTrPpaMMUCTDBI JA2KE TIPEA-
TTOYUTAIOT BBOOUTH OOHUM OIEPATOPOM TOJBKO OJHO 3HAYCHHEC. HecootBercTBue
MEXAYy TUIIOM HepeMeHHOﬁ 1 BBOAWMDBIM 3HAYCHHUEM MNMPUBOAUT K omndKe npu
TIOTIBITKE BBECTU BCUICCTBCHHOC 3HAYCHHEC B ILCITOYUCICHHYIO TIEPEMEHHYIO WNIIN
npn Ha6ope HEIOMYCTUMOTO CUMBOJIA B YNCIIE.

B Cu ocHoBHBIe HenmpusaTHOCTU (opMmaTHOro BBoga (yHKIIUS scanf) CBI3aHbI C
MOMNbITKON YKa3aThk B CIIMCKE BBOAA HE aapec MepeMeHHOil, a ee uMs:

scanf ("%d",x); //npaBmibHO Oruio Ou scanf ("%d", &x) ;

Kommuasitop TC/BC takyio olunbKy, K coxaleHUlo, He 3aMedaeT U mpeodpasyer
MM x B KaKoii-To ¢daHTactudeckuii agpec. Ilocaeaylonyio padbory mporpaMmhbl B
9TOM C/Iyyae Iipefckaszarb TpyaHo. He obpaiuaer BHuMaHus KoMuisitop Cu 1 Ha
HECOOTBETCTBUE MeEXIY cleuudukaTropoM ¢opMara M TUIOM IepPeMEHHOM U3
crucka Beoaa. Beero 91oro MoxHO 1M306€XaTh, MCIO/b3Ysl IIOTOKOBbLIA BBOJI;

cin >> x;

CaMblil TINATEIBHBIA KOHTPOJb 32 COOTBETCTBUEM MEXIY TUIIAMM BBOAMMbIX 3HA-
YEHUI M TUIIAMM COOTBETCTBYIOLIMX IE€PEMEHHBIX B CIIMCKE IIapaMEeTpOB Ipolie-
Iyp read U readln oOecrneuyuBaeT Ilackanb. OgHAKO 31€Ch IPU MOIBITKE BBECTU
HENpeayCMOTPEHHBIA CUMBOJ B YMC/Ie BCaed 3a coodlleHueM o0 oludke 3amava
CHMMAETCs, €C/M MPOrpaMMUCT He CMOI IPEABUIETh 3apaHee 00Xod CUCTEMHOI
peakuuy Ha ocoOble CUTYALUM.

BbiBOA, UMCNoBLIX pe3ynbTaToB

Hanbonee mpuaATHBIN BUA WMeeT YHWcioBasg WHGOPMAIWSA, OPTaHW30BAaHHAsT 1O
TaOJUIHOMY THITY — B BUIE KOJOHOK (PUKCUPOBAHHON TIMPUHEI, B KOTOPBIX Of-
HOWMEHHEBIE YMCIOBBIC PaspsAabl pactiojlaraloTcsl APYT TION APYTOM (SAWHWIIE —
IO eMWHWIIAMHU, MECATKH — TOA AECSITKaMM, COTHH — TIOA COTHSIMU W T. 1.).
Ilpn stoMm, B 4acTHocTH, Goylee pallMOHATBHO WCTONB3YyeTCs TIIONMAah SKpaHa,
YTO MTOCTHTACTCS 3a CYeT YIIpaBieHUs ¢opMaTaMi BBIBOIMMBIX TAHHBIX.

B QBasic a1 aToii Leau CIyKUT oneparop PRINT USING, COBMELIAIONUIMH B cebe
U CTPOKY € ONMMcaHueM Gopmara ¥ CIIMCOK BbIBOAMMbIX 3HAYEHMIA:

PRINT USING "A=##.### B=### C=#.####~~*""; A,B,C

AHaJoruuHbIe cpeacTBa HMCIOTCA U B Cu:
printf ("A=%6.3f B=%3d C=%10.4e",A,B,C);
le/l BbBIBOJAE B IIOTOK, KOIrJa K CI/I-HpOI’paMMC INOAKIIOYAIOTCA 3aroJIoOBOYHbIC

daiinpl iostream.h M iomanip.h, TOXE CYILECTBYET BO3MOXHOCTb YIPAaBJSAThH
dopMaTOM BbIBOAUMBIX TAHHBIX:

cout << "A=" << setw(6) << setprecision(5) << A;
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Heckonbko ckpoMHee BBITIISITUT yTipaeieHue cdopmatom B IMackane:
write('A=',A:6:3,"B="',B:3,'C=",C:10);

Cpenu cdopmaTHbIX crientndukaTopoB B CH ecTh JOTIONHUTENbHBIE BO3BMOXHOCTH,
orcyrerBytoine B QBasic u IMackame. Hampumep:

printf ("%4x %$60",x%,Vy);

ITpuBegeHHBIE 37ech crieMUKATOPHI MO3BOMSIIOT BBIBECTH 3HAYCHUS IIEJOUUC-

JIEHHBIX TTePeMEHHBIX x W y COOTBETCTBEHHO B BUJE IMECTHAMIMATEPUIHOTO YMCTA
¢ YCTBIPHMST ITN(ppaMHi 1 BOCBMEPUYHOTO YHCIIA ¢ TMMEeCThIo MudpamMn.

B Cu MOXHO HIprXMMaTh BBIBOAMMOE YMCIO K JIEBOH I'PAHUIE OTBEAEHHOIO OISt
(D0 yMOIYAHMIO JEHCTBYET MPaBblii MPUXKUM), IeYATaTb 3HAK "+" y MOJOXKUTENbHbIX
uuce1, [OAABISATh WM Paspellarb BbIBOA He3Haualux Hyiaei u ap. [loapobuHyio uH-
dopmanio o crpykrype ¢hopMarHOro oMcaTe/isi MOXHO HalTH B (haiiax moMoLu.

3apgaun, coBeTbl U OTBETHI

3apaHue 2.01. BBoa U BbiBOA LleNOYUCNEHHbIX AaHHbIX

Beectn 20 1enbix umcen. BeiBecTM UX KOMIIAKTHO (B OAHY WJIU HECKOJBKO
CTPOK), pazMelnas repell KaKIbIM YHUCIOM €To TTOpsSIKoBbIi HoMep. [Tocme Haxa-
THST KaKOW-TM0O0 KJIAaBUIIKM BBIBECTH YHCJIA CTOJIOMKOM, pacriojiarasg OTHOWMEH-
HBIC pa3psiabl APYT MO APYrOM, TIOABECTU IO CTOJOWKOM 4YepTy W Halleyararb
CYMMY BBEJICHHBIX YHCEJ.

CoBer 1

Mpegnonoxum, 4to Bbl ByaeTe pabotaTe C ABYXOANTOBLIMK LenbIMK Yyucriamu. To-
raa ons pas’meLleHus camoro AfMHHOro yucria notpebyeTca He mMeHee 7 MO3uUMiA
(4ucno —32 768 3aHnmaeT 6 no3uumin Nnc npoden mexay uicnavn). Ecnu nepeg
yncrnom HeobxoAUMO BbIBECTU €ro HOMep, TO AOMNONHUTENbHO noTpebyloTcs elue,
KaKk MuHUMYM, 3 no3uuun (2 nog Homep u3 guanasoHa [1,20] u pasgenutens mexay
HOMEPOM U1 4MCrOM, HanpvuMep B Buae ABoeTouusi). Takum obpasom, Ars KOMnakT-
HOro BbIBOAA HA KaXJ0e YMCrno BMECTE C ero HOMepoM MOXHO otBecTu 10 nosuumi,
YTO XOPOLUO COrfacyeTcs C ANVHOW CTPOKM Ha gucnnee. Ecnm 6bl okasanock, 4To
OTMHA CTPOKM HE KpaTHa LUMPUHE KOMOHKW, TO YacTb nocriegHero yucna boina 6ol
aBTOMaTM4eCKN NepeHeceHa Ha CrneayoLLyo CTPOKY.

CoBer 2

Kak opraHusoBaTb OXupaHue B nporpaMMe A0 HaxaTusi kakon-nubo knaBuLum?
B QBasic gnst aTon uenu noaouaeT CUCTEMHas nepeMeHHas INKEYS. [JoctaTouHo
NPUCBOUTb €€ 3HAYEeHNE Kakou-nmbo CMMBONBHON NEPEMEHHON, HAaNpumMep AS, 1 op-
raHu3oBaTb HECKOHEYHbIV UMK A0 TeX MOop, MoKa AfMHA 3Ha4YeHus AS$ nepecraHeT
OTNNYaTBLCS OT HYNS:

A$:""
M10 : AS=INKEY$ : IF A$="" THEN GOTO M10
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MoHO BOCNONb30BaTLCHA U OPYrMM NPUEMOM — BKIOUUTbL B NpOrpaMmy onepaTtop
BBOZJA B Kakylo-nnbo nepeMeHHy0 CUMBOJIbHOTO TUna. Takas nepeMeHHast npeanoy-
TUTENbHEE YNCITOBOW, T. K. B HE€ MOXHO BBECTU NMYCTOE 3HAYEHWE, HaXaB TOIbKO
knaeuwy <Enter>. Kpome Toro, Habop nioboro oto6paxaemoro cumsosna He npuvse-
[EeT K oLumbke.

B Cu BpeMeHHbIn NPYOCTaHOB A0 HaxaTus Kakon-nmbo KnaeBuULIKM OpraHusyloT C Mo-
MOLLIbIO PYHKLMN getch.

B lNMackane MOXHO opraHn3oBaTb OECKOHEYHbIA LMKIT, aHANOrMYHbI NpUBESEHHOMY
BbllLe BapuaHTy ans QBasic, ¢ nomoLpto normyeckon pyHKUMmn KeyPressed:

while not KeyPressed;

Ananorom BBofa nMyctoro 3HadeHns INPUT As$ B QBasic B [Mackane saBnsetcs uc-
nonb3oBaHue npoueaypbl read/readln 6e3 napameTpos. B atom cnyyae ansa npo-
TankMeaHus NnporpaMmel NoTpebyeTcs HaxaTtb knasuwy <Enter>.

Mporpamma 2_01.bas

REM BBom, BHBOI M CyMmmvmpoBaHue 20 LeJbxX dYmucest
DIM A(20)

FS="4 4 b arh

PRINT "BBemmre 20 umces, OO OOHOMy B CTpoke"

FOR I=0 TO 19: INPUT A(I): S=S+A(I): NEXT I

FOR I=0 TO 19: PRINT USING F$;I+1;A(I); : NEXT I

INPUT AS

FOR I=0 TO 19: PRINT USING F$;I+1;A(I): NEXT I
PRINT "-————————— "

PRINT USING " HEHHHE"; S

END

Mporpamma 2_01.c

/* BBom, BHIBOO ¥ CymMMupoBaume 20 LeJBX umuces */
#include <stdio.h>
#include <conio.h>

main ()

int j,s=0,a[20];
clrscr();
printf ("Beemure 20 umces, no omHoMy B cTpoke\n");
for (3=0; j<20; j++)
{ scanf ("%d",s&aljl); s+=aljl; }
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for (§=0;3<20; j++)

printf ("%2d:%-6d ",j+1,aljl);
for (§=0;3<20; j++)

printf ("\n%2d:%6d ",j+1,aljl);
printf ("\n  -—————- \n%9d", s) ;
getch();

Mporpamma 2_01.pas

program io numbers;
{ Beoxm, BuBOm M CymMmpoBaHme 20 LeyexX 4dmcesr }
uses Crt;
var
j,s:integer;
ararray [1..20] of integer;
begin
s:=0;
clrscr;
writeln('Beemure 20 umces, HO OIHOMY B CTpoke');
for j:=1 to 20 do
begin readln(aljl); s:=s+aljl; end;
for j:=1 to 20 do write(j:2,':',aljl:6," "),
writeln ('Haxvmre Js00yi0 KJIaBMILy ' ;
readkey; clrscr;
for j:=1 to 20 do writeln(j:2,':',aljl:6," ");
writeln('  —-—————- "
writeln(s:9);
readln;

end.

3apaHue 2.02. BBoa v BbIBOA BELWECTBEHHbIX AaHHbIX

CaMOoCTOATEIbHO BHITTONHUTE 3amaHue 2.01 B MpeArnoyoXKeHUH, YTO BBOAUMEIE
YHCIa BEMECTBEHHBIE M UMEIOT IBe 3Havalme nudpsl B ApoOGHOM YacTu.

3apaHue 2.03. [peoGpa3zoBaHMne [ECATUYHOIO YMCNa B CUCTEMbI C OCHOBaHUEM 2, 8, 16

Beectu miuHHOE HEOTpULIATEC/IbHOEC yucyio. BeiBectu ero B JBOUMYHOM, BOCbMEC-
PHUYHOM MU HIECTHAAUATCPHUYHOM IIPEACTABICHNN.
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Coser 1 (QBasic)

MpeanaraeTcs BOCNONb30BaTLCA CTAaHAAPTHBIMU (YHKUMAMU OCTS M HEXS, npeob-
pa3yloLVMI YACITOBO apryMeHT B CTPOKY C ero npejicTaBfieHMeM B COOTBETCTBYO-
LWen cucteMe cuucneHus. [ns OBOMYHOTO MPEACTaBIIEHVS MOXHO pacnedararb
BOCbMepPUYHbIE LIMAPLI UX TPEXPa3pAaHbIMU ABOUYHBIMU 3KBMBANEHTaMu.

CoBer 2 (Cn)

lMpeanaraetcsi Bocnonb3oBaTbcs GubNMoTeyHon yHKUMeEn 1toa, npeobpasyioLlein
CBOW NepBbl apryMeHT M3 MallMHHOro MpeAcTaBIiEHMs Yncna B CTPOKY, 3afaHHYI0
BTOPbIM aprymMeHTOM. TpeTuit aprymMmeHT 3Ton PyHKLMN onpeaenseT OCHOBaHMe CuC-
TEeMbl CYUCIIEHMS, B KOTOPYIO KOHBEPTUPYETCH MCxoaHoe 4vucno. Boobuie rosops,
BOCbMEPUYHbIA 1 LUECTHAAUATEPUYHbIA 9KBMBANEHTbl YMCna npoLle BbIBECTU, UC-
nonb3ys cneumdukatop opmarta $o 1 $x. [Ins BblIBOAa ABOUMYHOIO NpeacTaBrieHus
yucra MoXHO 6bino 6bl OpraHn3oBaTh LMK CO CABMIOM YMCla Ha OAWNH pa3psa Bre-
BO (N = N << 1;), npobon crapwen umdpbl (N & 0x8000) 1 BbIBOAOM COOTBET-
CTBYIOLLIEr0 CMMBONA B 3aBMCUMOCTY OT pe3ynbTaTta CpaBHEHMS.

CoBer 3 (Mackanp)

B aTOM fA3blke OTCYTCTBYIOT Kakme-nmbo CUCTEMHbIE QYHKLMM UIv npoueaypsbl, OT-
MeyeHHble Bbilwe. [103ToMy eanHCTBEHHbIM cpeacTBoM ByaeT nobosoe npeobpaso-
BaHWE nyTem MOCrneaoBaTernbHOro AEneHNs UCXOOHOr0 Yncna Ha OCHOBaHME COOT-
BETCTBYIOLLE CUCTEMbI W 3aNOMWHAHWE MOMyYaloLMXCHA OCTaTKOB B HEKOTOPOM
MaccuBe. Tak Kak ANuUHHOE Yucno 3aHumaeT B namsatn OBM 4 Garta, makcumanb-
HbIi pasMep Maccusa Afs XpaHeHus uMdp Yucna B COOTBETCTBYIOLWEM NPeAcTaB-
neHnn He JOMmKeH npesbiwaTtb 32 anemeHTa. Hebonblwmne npobnemsl MOryT BO3HMK-
HYTb MpU BbIBOAE LWeCTHaAUaTepnyHbIX Lmudp oT A Ao F. M3 HUX NpuaeTcs BblYMTaTh
10 1 pobaBnATb NONyYEHHYO pasHULy K Koay Byksbl A.

MNporpamma 2_03.bas

REM IlepeBon umciia B CHUCTEMEl C OCHOBaHuUSMM 2, 8 U 16

CLS
INPUT "BpemuTe NOJIOXMTEJIbHOEe umcio : ",N&
A$=0CTS$ (N&)

PRINT "B mBOMYHOM NOpencraByeHum ";Ng&;"= ";

FOR k=1 TO LEN (AS)
BS$=MIDS$ (AS$, k,1) : ' BumejieHMe OUEpPEeIHON BOCBMEPUUHON LMbPEL
SELECT CASE B$

CASE "QO": IF k=1 THEN PRINT ""; ELSE PRINT "000";
CASE "1": IF k=1 THEN PRINT "1"; ELSE PRINT "001";
CASE "2": IF k=1 THEN PRINT "10"; ELSE PRINT "010";
CASE "3": IF k=1 THEN PRINT "11"; ELSE PRINT "O11";
CASE "4": PRINT "100";

CASE "5": PRINT "101";
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CASE "6": PRINT "111";
CASE "7": PRINT "111";
END SELECT

NEXT k
PRINT
PRINT "B BOCbMepuuHOM HOpencraiBigenvm ";N&;"= ";0CT$ (N&)
PRINT "B mecTHamlaTepnuyHoM npencrasieHun ";Ng&; "=";HEXS (N&)
END
éﬂporpamma2_03abas
REM IlepeBon WMcjia B CHUCTEMEl C OCHOBaHusAMM 2, 8 u 16

CLS
INPUT "BBemmTe MOJIOXUTEJIBHOE UMCJIIO "
a$=0CT$ (n&) : '

IF n&=0 THEN

, D&

[lepeBOn B BOCBMEPUUYHYI CHUCTEMY

PRINT "3To umcyio B Jjuodoi cucreme paBHO 0"

STOP
END IF

PRINT "B OBOMYHOM NOpencTaByieHur ";né&;"=

B$=LEFTS (a$,1) :

",
’

' BrolmesjieHMe O4YepenHO) BOCBMEPWYHON LyOPEL

SELECT CASE B$
CASE "0": PRINT "";
CASE "1": PRINT "1";
CASE "2": PRINT "10";
CASE "3": PRINT "11";
CASE "4": PRINT "100";
CASE "5": PRINT "101";
CASE "6": PRINT "111";
CASE "7": PRINT "111";
END SELECT
FOR K=2 TO LEN (a$)
B$=MIDS (a$,K, 1)
SELECT CASE B$
CASE "0": PRINT "000";
CASE "1": PRINT "001";
CASE "2": PRINT "010";
CASE "3": PRINT "011";
CASE "4": PRINT "100";
CASE "5": PRINT "101";
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CASE "6": PRINT "111";
CASE "7": PRINT "111";

END SELECT
NEXT K
PRINT
PRINT "B BOCBMEepMUHOM HOpencraiBigeHum ";n&;"= ";0CT$ (n&)
PRINT "B mecTHaOlaTEepUUHOM MOpelcTaBiieHun ";n&; "= ";HEXS$ (n&)
END

Mporpamma 2_03.c

/* TlepeBOn umMCiia B CUCTEMEl CUMCJIEHMS C OCHOBaHuMSMA 2, 8 m 16 */
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>

main ()

long N;
char a[33];
clrscr();
printf ("BBemuTe HOIOXMTENBHOE uWMCIO : ") ;
scanf ("%1d", &N) ;
if (N==0)
{
printf ("\nTakoe umciio B JuoOoi cucreme = 0");
exit (1) ;
}
ltoa(N,a,2); /* nepeBon B AOBOMUHYIO CHUCTeMy */
printf ("\nB mBomuHOM mnpencraBieHuu $1d = %s",N,a);
ltoa(N,a,8); /* nepeBon B BOCBMEPUUHY CUCTeMy */
printf ("\nB BOCbBMepMuHOM HpencTaeieHmn $1d = %$s",N,a);
ltoa(N,a,16); /* nepeBon B WECTHAALATEPUUHYIO CUCTEMy */
printf ("\nB mecrHamuaTeprMuHoM npencrasiienms $1d = $s",N,a);
getch();
}

Mporpamma 2_03.pas

program 2 8 16;

{ [epeBom umcyia B CUCTEMHl C OCHOBaHMsaMM 2, 8 m 16 }
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uses crt;
var
N1,N:longint;
azarray [0..31] of byte;
j, k:byte;
s:char;
begin
clrscr;
write ('BBeiuTe MNOJIOXUTEJILHOE UMCJIO : ');
readln (N) ;
if N=0 then
begin
writeln ('Takoe umcyio B Jmodoi cucteme = 0');
exit;
end;
N1:=N;
for 7:=0 to 31 do al[j]:=0;
while N1<>0 do

begin
aljl:=N1 mod 2; {umMKJ BHIOEJIEHUS IBOUUHEX LMbp}
dec(3);
N1:=N1 div 2;
end;
write ('B mBomuHOM npencrarjgeHun ',N,'=');

for k:=j+1 to 31 do write(alk]:1);
writeln;

N1:=N;

for j:=0 to 10 do al[j]:=0;

while N1<>0 do

begin
aljl:=N1 mod 8; {uUMKJ BHIOEJIEHUS BOCBMEPUUHEIX LUOP }
dec(3);
N1:=N1 div 8;
end;
write ('B BOCbBMEpMUYHOM mpencraBjenvu ',N,'=');

for k:=j+1 to 10 do write(alk]:1);
writeln;

N1:=N;

for 7:=0 to 7 do al[j]:=0;
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while N1<>0 do
begin
aljl:=N1 mod 16;
dec(3);
N1:=N1 div 16; {UMKJI BHIOEJIEHMS MEeCTHAaIlaATEePUUHEX Lbp }
end;
write ('B mecTHamuaTepUUHOM NpencrTarjgeHun ',N,'=');
for k:=j+1 to 7 do
begin
if a[k]<10 then s:=chr(ord('0")+alk])
else s:=chr(ord('A')+a[k]-10);
write(s);
end;
readln;

end.

3apaHue 2.04. Npeobpa3oBaHuWe AECATUYHOIO YMCra B CUCTEMY
C OCHOBaHMEM r

CocTaBUTh (GYHKINIO num to str(num, r), BO3BPAIIAKIIYI0 B KAYECTBE CBOETO
3HAYEHUST CTPOKY ¢ TpeACTaBIeHWeM HaTypajJbHOTO YMCa num B CUCTEME CUHC-
JIeHus1 ¢ ocHoBaHueM r. [Ipennosnaraercs, YTo YNCIO num B MAMSITU KOMITBHOTEPA
npeacTaBieHo 4-0aiTOBBIM 1IENBIM, a OCHOBaHUE r TPUHAMIEKUT NHATIA30HY
[2, 16]. dnst oGosHaueHHs Udp, MPEBOCXOAALINX 9, PEKOMEHIYETCSI BOCIIONB30-
BaTbcsl JATHHCKUMU OYKBaMHu A, B, ... , F.

Coser 1 (o6wyunii)

Tak kak OCHOBaHMEe cucTteMbl MOXET ObIiTb NOObIM, HeODsI3aTENBHO COBMNAAalOWMM C
Hanbornee pacnpocTpaHeHHbIMU BapuaHtamu (r = 2,8, 16), To Hanbonee yHuBep-
carnbHblM criocoboM nepeBoAa OCTaeTcsl MocnefoBaTenbHoe AerieHne UCXO4HOro
yncrna Ha OCHOBAHME C 3aAMOMVHAHWEM LIENOYMCIIEHHbIX YaCTHbIX M OCTaTkoB. He-
Bornbluoe ocnoxHeHne ByaeT Bbi3BaHO NpeobpasoBaHWeM ABYX3HAYHbIX OCTaTKOB (Npu
r > 10) B OAHOCMMBOIbHYIO "umndpy". OgHaKO NMOAXOA K PELUEeHM0 3TOro BOmpoca
yxe Obin NpoAEMOHCTPMPOBaH B MpeabigyLuen nporpamme Ha MNackane. OuyepenHon
OCTaToK g Hago cpaBHUTL € 10 1, B 3aBMCMMOCTY OT MCXOAa CPaBHEHMWS, Nnbo npeob-
pa3oBbiBaTb B CMMBOS1 NOSTyYeHHYto Lmdpy, nnbo AobaensATe pasHuuy g—-10 K koay Oy-
KBbl A. BTOpasi TOHKOCTb 3akroyaeTcs B TOM, YTO npeAanaraemblii cnocob nepesofa
NO3BONSIET Mosy4yaTh LMMpPbl PasfnoXeHns cnpasa Haneso, HaunHasa ¢ mnagwen. Mo-
3TOMY Nepep, Bblgayel pesdynbtara Nnony4YeHHy CTPOKY NPUAETCS NepeBepHyTh.

Coser 2 (QBasic)

Bbl moxeTe BbibpaTh OAUH 13 ABYX CNOCOBOB ONMCaHNSA TUMNOB AAHHbLIX — Gonee co-
BPEMEHHbIN, XOTH W Heckonbko 6onee AMUHHBIA, C UCMOMb30BaAHMEM NEPEMEHHbIX,
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