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llamamu Cmanucnaea Ilemposuua Mepkypvesa

NpepucnoBue

®opTpaH 3aHUMAET MOYETHOE MECTO CPeId COBPEMEHHBIX S3BIKOB IMPOrpaMMUPO-
BaHUSl. DTO OJMH M3 IEPBBLIX SI3bIKOB MPOrPAMMUPOBAHUSI BbICOKOIO YPOBHS U
C CaMOIO CBOEr0 POXAECHUSl OH IpeaHasHAuyasIcs IS PelleHUs] CAOXKHBIX BbIUMC-
JUTENbHBIX 3amad. B cpeme mpuxkiagHeix mporpamMmuctoB MopTpaH cHayanga ObLT
BCTpPEeUeH CKENTMYECKH, MOCKOJbKY CUMTAIOCH, YTO 3AIUIATUThL 34 YAOOCTBO IPO-
rpaMMMPOBAHUS HA I3bIKE BBICOKOIO YPOBHS MPUAETCS 3HAUYMTEIBHOHN IOTepeit
CKOPOCTM BbIYMCIeHUH. Eciu peub uaeT o MOAEIMPOBAHUHN CIOXHBIX IPOLIECCOB
uiu 00paborke 0ONbLINX 00bEMOB UHGOPMALMU, CKOPOCTh BBIUMCAEHUI SIBJISIET-
¢ pemraloiiuM ¢GakToOpoM, OINPEAeTdIONIMM BbIOOP $3bIKA, BBIYUCIMTEILHOI
m1aTGOPMbL U TEXHOJOIUM IPOrPAMMUPOBAHMS.

Pazpaborunkam PopTtpaHa yaaaoch HANTH KOMITPOMHCC MEXITy yIoOCTBOM TIpO-
TpaMMHpOBaHUS W 3 GEKTUBHOCTBIO TIpOTpaMM, HAITMCAHHBIX HAa STOM S3BIKE.
CHHTaKCcHUC A3BIKAa CTPOMIICS TaKUM 00pa3oM, UTOOBI 00ecTTeYnTh MaKCUMAIBHYIO
3¢ deKTHBHOCTE aBTOMATHYECKON ONMTUMU3AINN WCITOTHSIEMOTO Koma. DTOo To-
3BOJIMJIO B JANBHEHIIIEM CO3MaBaTh ONMTHMUHPYIOMINE KOMITYIISITOPBI, TTOCTABHB-
IITHe BBIYUCINUTEbHBIE BO3MOXHOCTH TiporpamMM Ha DopTpaHe BHE BCIKOM KOH-
KypeHIINH. SI3BIK ObIT ocHAIleH OoraThiM HabOpPOM BCTPOSHHBIX MATeMaTHIeCKUX
dbyukImit u GyAKINIH BBOIA-BBIBOAA, UTO CYIECTBEHHO YIIPOIIAET Tpoliece TIpo-
TPaMMHPOBAHUS BEIYUCIUTETHHBIX 3a1aY.

HecMotpst Ha cBoil "moureHHbl" BospacT, PopTpaH MOCTOSIHHO OOHOBJSETCS.
B cpendem omuu pas B 10 JeT BbIXOAMT HOBBIM CTAHAAPT fA3bIKA, YYUThIBAIOIIMI
COBPEMEHHOE COCTOSIHUE IPOrpaMMUPOBAHMS C OJHOH CTOPOHBI M IMOXEeJaHUS
MPOrPaAMMUCTOB-IIPUKIATHUKOB ¢ Apyroi. OOuH pa3 B 5 JeT BbIIYCKAaeTCs CTaH-
JapT, KOTOPBI BKIIOYAET OTHOCUTENbHO HeOOJblINe JOMOAHEHMS U M3MEHEeHUs.
Crporas cTaHmapTU3aLUsI U MOCTOSHHOE OOHOBJIEHME MO3BOJISIOT 3aLIMTUTh MH-
BECTUIIMM B MPUKIATHOE IpOorpaMMHOe obecrieyeHue U CAeIaTh €ro YHUBepcalb-
HbIM. Pa3paboTkoil cTaHAAPTOB 3aHMMAETCS CIEeLMAIbHbIA KOMUTET, KOTOPbII
cobupaeT U 0000IIAET NPEATOXKEHHS, a 3aT€M BBIIYCKAET CEPUIO MPOSKTOB CTAH-
JapTra, AOCTYIIHBIX A BCeoOlIero ooOcyxaeHus. TpyaHO Ha3BaTb KaKOH-1u00



2 lpeaucnosue

I[perﬁ SIBBIK, KOTOprﬁ coueTaj OBl TIOCTOSTHHOE OOHOBJIICHHE W JOCTAaTOYHO
CTPOroc CJICAOBAHUEC CTaHOapTaM.

Temn obHoBneHus: PopTpaHa MOXET MOKA3aTbCsA MEITeHHBIM, OAHAKO 2TO H3-
OaByisieT TPOTpaMMUCTA-TIPUKIAAHUKA OT HEOoOXOAUMOCTU TIOCTOSIHHO 3HaKo-
MUTbCS C HOBBIMU BEPCHIMU $I3bIKA M JAeT BO3MOXHOCTb COCPENOTOUYUTHCI Ha
pelIeHnn 3a7ad M3 cBoel TipeaMeTHOM oGmact. MopTpaH BIUTHIBACT T ITOCTH-
xkeHus1 Computer Science, KOTOpbIE A€MCTBUTEbHO HEOOXOAMMBI U IIONE3HBI IIPU
TMPOTrpaMMUPOBAHUU BBIYMCIEHUI W HE CKa3bIBAIOTCS CKOJbKO-HUOYIH 3aMETHBIM
00pa3oM Ha UX cKkopocTu. B atoMm cyth punocopuu PoprpaHa.

OnTuMU3MpyolIMe KOMIWISTOpHI Aag PopTrpaHa ObUIM BKJIIOYEHBI B CIUCOK JIe-
caTn HanOojee BBIHatomuxcs poctikennii Computer Science XX Beka, omy0an-
xoBaHHbli IEEE.

YaauHasa "6uorpadusa” s3plka BO MHOroM ObLla olpedeseHa JUYHOCThIO YeloBe-
Ka, KOTOpBIIt PYKOBOIMJ ero paspadorkoit. Dto — JIxoH bakyc. IxoH bakyc
pomuncst 3 gekadbpss 1924 roga B CILIA. B 1942 rogy oH OKOHYMJ LIKOAY, HO
K yJebe, TI0 ero cOBCTBEHHOMY TIPM3HAHUIO, OTHOCWICS HecephesHo. [To okoH-
YaHUU LIKOAbI JI3KOH ITO COBETy OTLA MOCTYIWI B YHUBepcUTeT BupmxkuHuu u
TIPUCTYTIUI K U3YYEHUIO XUMUH, HO B 1943 roay Opocust yuedy U yiiea B apMUIO.
B apmuu bakyc Obul HampapieH Ha oOyuyeHHE B MEIMLUMHCKUN TOCIUTaIb CO
criennanu3anmeit B obaacTy Helpoxupyprun, Ho ydeba He mommia u taMm. bakyc
CUYUTAJ, YTO OHA CBOAMIACHL K 3yOpexkKe, & MeCTa pasMbIIJIEHUSIM B Hell He ObI-
710, W Yepe3 IeBATHh MecslleB Ha Kaphepe MeIrKa OBbIT TIOCTaBIeH KpecT.

Bakyc mepeexan B Hpio-Mopk. PasMbimmisst o cMbicie kusHM, JXOH TIpHIIeT
K HEOXHIaHHOMY BBIBOAY, UTO AJIs IOJHOrO KoM¢opTa eMy HeoOXOAuM ammapar
JUISI BBICOKOKAYeCTBEHHOTO BOCTIPOU3BECHUSI MY3bIKM. Takux anmapaToB B TO
BpeMs He ObL1o, bakyc pelluni B3dITb cyab0y B COOCTBEHHbIE PYKM M OTHPABUIICH
B LIKOJNY PAJIMOTEXHWKOB. 3/1eCh OH BCTPETW TIEPBOTO B CBOEI XKU3HU YUUTENS,
KOTOPBI BBI3BAI Y HEr0 J0BepUe. YUUTeIb Hompocui [IXKoHa IOMOYb eMy ¢ pac-
YETOM XapaKTepUCTUK paauocxeM. CpaBHUTENBHO TIPOCTOU pacyeT YCHUIWUTENS,
B 00llleM HYIHbIH U rPOMO3AKUI, BbI3Bal Y baKyca uHTEpeC K MaTeMaTUKe.

Bokyc nocrynun B Konym6uiickuit yHusepcuter Hplo-Mopka u cranm usyyarsb
MaTeMaruky. YHuBepcuteT IxxoH 3akoHuma B 1949 romy. Heszamonro mo okonva-
HUS YHMBEPCUTETAa OH IIOCETUJ BbIUMCIUTENbHBIA LieHTp ¢upmbl IBM, kyna
BCKOpEe W OBUT TTPUHAT Ha paboTy MporpaMMUCTOM. DTo Tiponsonnio B 1950 romy.
Hmenno B IBM boakyc BosmiaBuia paboThl 110 pa3pabOTKE IEPBOro sSI3blKa BbICO-
xoro ypoBHS @optpan (FORTRAN, or FORmula TRANslator — "mepeBomank
dopmyn” Ha MalIMHHBIA 93bIK). [lepBasg KomMmepueckast Bepcusl si3blka ObLla Bbl-
nymieHa B 1957 romy.

Bcnomunas paboty Haa TipoekToM, bakyc mucan, 4To pa3paboTUUKU TMOHAYaIy
HEe 3HAIM TOYHO, YEro OHU XOTAT A00uTbcd. OHM OypHO OOCYyXIaau CTPYKTYPY
SI3BIKA M METOJIbl CMHTAKCMUYECKOTO aHalu3a BBIpaKeHWi. PesyabraToMm 3ToM pa-
OOTBl CTA 3aMeyarebHbIA SI3bIK MPOrPAMMUPOBAHMS, BCKOPE 3aBOEBABIIUN IO-
MYJISIPHOCTb.
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Bakyc m3BecTeH B WMCTOpWHM TPOTPAMMUWPOBAHWS HE TOJNHKO KaK pa3paboTUMK
®oprpana. B 1959 rogy oH TpeuToXWI cHCTeMy OOO3HAUYeHWH IS OTUCAHMS
CHHTaKCcUCca S3BIKOB TIPOTPAMMUPOBAHUSA BBICOKOTO ypoBHA. OHa Has3BIBaeTCs
¢opmoii bakyca — Haypa (BNF).

Takum obpa3oM, MEePBYIO CKPUIIKY B mpoliecce paboTbl Hag PopTpaHOM, SI3bIKOM,
npeaHa3HaYeHHbIM JI1 IPOrpaMMUPOBAHUS BBIYMCICHUN, UTPal 4eJ0BEK C XO-
POILIUM MATEMATUYECKUM OOpa30BAaHUEM M OIBITOM YHUCICHHBIX PacyeToB B 00-
jgactu ¢usuku. Kak 3Hath, MOXeT ObIThb KapTUHA COBPEMEHHOIO IPOrpaMMuUpo-
BaHUsl okazajgach Obl MHOM, eciau Obl Oe3BECTHBI YyuuTedb MAaTeMaTUKM He
nomnpocui bakyca moMoub eMy MPOBECTH PACUEThbl PATUOYCHIMTEI!

B kHure, Kotopywo BBI, yBaXaeMbIil UUTATEeNb, AEPKUTE B CBOWX PyKax, coaep-
kuTca ommcanne PopTpaHa coTIacHO CTAHAApTaM, KOTOPBIe OOBIYHO HA3LIBAIOT
®optpan 90 n @oprpan 95. MHOTIA, 1 MBI TTOCTAPATICH 3TO 0CO00 OTOBAPWBATH,
peub uaer o opTpare 77, KOTOPBI Bce elle JOCTAaTOYHO pacTipocTpaHeH B cpe-
Jie TIPUKIIaIHBIX TPOTPAMMUCTOB U HAyYHO-TEXHUYECKNX pabOTHUKOB.

Mb1 crapanuch u3berarb OpMeHTAMU HA KOHKPETHbIE KOMIIMJISITOPbl MU CPEeabl
nporpaMmupoBanus. KHura comepxuT NpUMEpbI-TUCTUHIM C HMCXOAHBIMM TEK-
CTaMH, WUIIOCTPUPYIOIIMMU Marepuan. Mbl Hageemcsd, YTO 3TO OOJEryuT Ipo-
11IeCC CaMOCTOSITEIBHOIO M3yuyeHMs sg3bika. HacTosTenbHO peKOMEeHAyeM BBINOJ-
HATh 33AaHUST IJIT CAMOCTOSITEAbHON PaboThl M OTBEYATh Ha BOIPOCHI, KOTOPHIMU
3aBepliaeTcsd 0OoJblIAs YACTh [J1AB KHUIHU.

OpHa 13 TJ1aB TIOCBSIIEHA BOTIpOcaM B3aMMOIEHCTBIST MeXny si3bikamu PopTrpan
n C/C++. JlaeTcst TakKe ONMMCAaHNE OCHOBHBIX ocobeHHOCTeH BBIcoKompon3Bo-
mutenbHOTO @optpana m Moprpana 2003. @oprpan 2003 — 3T0 OUepemHOE 3HA-
YUTeJbHOEe OOHOBJIEHME SI3bIKa, KOTOpoe OyAeT opUIMaIbHO TIPUHSTO B KayecTBe
CTAH/IAPTA B OMVDKANIIIEM OYIyIIIEM.

Mbl Hazeemcs, YTO Hall CKPOMHbBIA TPyJ IPUHECET I0JIb3Y IIPOrpaMMUCTaM,
NPUCTYIAOIIUM K u3ydyeHUI0 DopTpaHa WM UCHOB3YIOIIMM €0 B CBOSH IOBCe-
IHEeBHOIl pabore. B mocienHeM ciydyae KHUITY MOXHO MCIIOJb30BAaTh B KAYECTBE
CIPABOYHMKA U COOpPHHMKA I1OJE3HbIX IMPUMEPOB. ABTOpPhL OymyT OjaromapHbl 3a
3aMeyaHusd ¥ IPenjoXeHUsS MO COAePXAHMIO KHUIM, KOTOPbIE MOXHO HAIpaB-
JIATh 110 apecy 2JIeKTPOHHOM MOYThI:

club1982@yandex.ru



## sample ifl.cfg fi
## Define preprocessy
#DMY PROJECT

##)Set extendedrleng

/41132

naBa 1 i

## sét maximum float

## Additiomnal ‘direct(
##)1£files, before the

AnemeHTbl A3blka PopTpaH

B 5T0ii [1aBe Mbl MO3HAKOMUMCS ¢ OCHOBHBIMU 3JIeMeHTaMU s3bika DoprpaH —
ero aagpaBUTOM, CIIELMATBHBIMU CJIOBAMU U CUMBOJAMU; PACCMOTPUM CTPYKTYPY
MMpOrpaMMbl. 3eCh Xe Mbl y3HaeM O BCTpoeHHbIX Tunax MoprpaHa, BaxKHEMIIUX
orepaTopax, YIpaB/IsiolIMX XOJO0M BbIIOJHEHUS IPOrpaMMbl, a Takxke o0 omepa-
TOpaxX BBOAA/BBIBOAA. DTO IO3BOJMUT IIPUCTYINUTh K HAMMCAHUIO COOCTBEHHBIX,
IMOKA €llle JOCTATOYHO MPOCThIX MPOrPaMM M IOMOXET YUTATh UCXOAHBIE TEKCThI
DoprpaHa. 3apeplluaercs ypoK BOIpocaMM M yIpaxHeHusMU. B gaHHoit rnaBe u
Jajee B KHUIe Mbl OyleM CONPOBOXAATh OMUCAHUE KOHCTPYKLMIA SI3bIKA U IpUe-
MOB MPOrPaMMUPOBAHUS MIPUMEPAMU IIPOrPpaMM — KaK OTHOCUTENIbHO MPOCTHIX,
TaKk U OoJiee CIOXHbIX. MHOTME TeMbl JAHHOKM LJaBbl Oojiee MOAPOOHO paccMmar-
PUBAIOTCA B CIEIYIOLIMX [IABaX.

MpuHUMNDbI A3bIKOB MPOrPaMMMNpPOBaHUA.
JoroBopumMcs 0 TEpMMHax

B pasnuuHbIX 93BIKAX MNPOrpaMMUPOBAHMSI, HECMOTPsS Ha BCe Pasiuyusa MEXTY
HUMH, MHOINA MOBOJBHO 3HAYMTEIbHbIE, MOXHO HAUTM MHOIO OOIIMX YepT.
MoxHo cKazaTh, YTO B OCHOBY Pa3iMYHbIX SI3BIKOB IOJOXKEHbI OOLIME IMPUHIIM-
Ilbl, HO peaiu3alusl ITUX IPUHLUUIIOB MOXeT ObiTh pasHoil. Ilpexie Bcero, craH-
napt (cneuucdukalusg) J000ro sA3biKa OrpaHMYMBAET HA0OP CUMBOJIOB, KOTOpHIE
MOXCHO HCIOAB30BaTh B IIPOrpaMMax. DTOT HA0Op HA3BIBAETCS aigasumom I3bIKa.
CuMBOjIbl angaBuTa SBILIOTCA DJeMEeHTaMu Oojiee CIOXHBIX OOpa3soBaHUK —
aexcem. JlekceMbl UIpalOT POJdb CIOB — MUHUMAIbHBIX CMBICIOBBIX 2J€MEHTOB
ga3bIKa. Tak 1 B OOBIYHOM $I3bIKE€ OYKBBI aipaBUTA MCIIOAB3YIOTCS Ul MOCTPOe-
HUS CJIOB, KAXKI0€ 13 KOTOPBIX HECET OIpeneaeHHYI0 CMbICIOBYIO Harpy3ky. Jlek-
ceMaMU fA3bIKA MPOrPAMMUPOBAHMS SABSIOTCS:

O uMeHa TTepeMeHHBIX, TTOATIPOTPaMM U T. 11.;

O cneudajbHble CJI0BA, M3 KOTOPBIX COCTABISIOTCS MPELIOXKEHUS OMUCAHUS,
OMepaTopbl U APYIHe KOHCTPYKIMHU S3bIKA;

O obGosHaueHHS oTiepallnii, HarrpuMep, apuGMETHIECKIX;
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O GyxBaTbHBIC KOHCTAHTHI;

O pasigenuTenu, TO €CTb CIeLMANbHbIE CUMBOJIBI, OTIAENSIOLIME IPYr OT JIpyra
OIepaToOphl, 3NEMEHThI CIIMCKOB U T. [I.;

O MeTKHU.

B kaxmoMm s3biKe IporpaMMUpPOBAHUS UCIIONb3YIOTCS CBOM IPABUJIA MOCTPOESHUS
nMeH. B mpaBuiax mpucBoeHUs UMEH IMepeMEeHHBIM (M APYITMM OOBEKTaM) Cledy-
eT oOpaTuTh BHUMAHWE HA TO, KAKME CHMMBOJBl MOXHO MCIIOJb30BATh B MMEHAX,
KaKOBa MakKCUMaJbHasg JUIMHA UMEHU U PA3Iu4aeTcs I peructp OykB.

Cneyuanshvie ¢1068a VICTIONB3YIOTCS JUTS TTIOCTPOCHUS TIPSIUTOKEHNI — GA30BBIX M-
HUIL 3BIKa, 00IamarolInX CMBICIOBOM 3aBeplIeHHOCThI0. CriermanbHbIe ¢lloBa Obl-
BAlOT NIBYX BWIOB: 3ape3epBHPOBAHHBIC W KITIOUEBLIC. 3apesepeuposannvie cA06a
HAMEIOT BIIOJHE OTpeieIeHHBIe CMBICT W HazHAaYeHWe, KOTOPBIE OTPEACISIOTCS CITe-
mdUKaIMel WM CTaHAApTOM S3bIKa. JIto6ast HeTOYHOCTh B TPUMEHEHUH 3ape3ep-
BHPOBAHHBIX CJIOB ABISIETCST cephe3Hol ommbKolt. HasHnaueHne xaroueesix cro6 3a-
BHCHT OT KOHTEKCTa, TO €CTh OT TOTO, TII¢ B TIPOTpaMMe CIIOBO MCTIONb3YeTCs.

Jiobast nporpamMma COAEPXKUT EPEMEHHbIE, KOHCTAHTbI, IIPEJIOXKEHUS OIUCAHUS
u oneparopbl. [lepemennasa cpsg3aHa ¢ o0JIACTbIO NAMSATH KOMIIbIOTEPA, KOTOPOM
[PUCBOEHO ONPEJEJICHHOEe UM MU KOTOpasli HajejieHa OlpeJesieHHbIMU CBOWMCTBA-
mu. MHorma roBopsT, UTo NePEeMEHHON COOTBETCTBYET OjHA abCTpakTHas siueika
mamsiti. Duzuyeckuil pasmep 3TON SYEHKMU 3aBUCUT OT TUMA MEPEMEHHOM, TO
€CTh OT TOro, Kakasi nH¢opMallisgd B Hell XpaHUTCS.

TlepemeHHast xapakTepusyeTcsi HabopoM aTpuOyToB. HMms nepemeHHOU SIBASETCS
OJTHUM W3 OCHOBHBIX ee aTpuOyToB. Cleayioluil arpubyT — 3HaueHue nepemeHHOIl.
ConepxuMoe SUYEUKU MaMSATH, CBI3aHHOU ¢ TEepeMEHHOUW, MOXET HM3MEHSThCS
B XOJIe BBITIOJTHEHUS TIpOrpaMMbl (COOCTBEHHO, TTORTOMY TlepeMeHHasi U Ha3biBa-
ercsl nepeMeHHoU!). Tun nepemennoli omnpeneisieT BUJ WHMOpMaINU, coaepxa-
meiics B aOCTpakTHOW S4yeiKe MaMATH, a TakKe Habop olepalnii 1 MHOXECTBO
ee JIOMYCTUMBIX 3HaYeHWU. BaxxHeii1nei xapakTepucTuKoi nepeMeHHO! SIBsieTcs
U ee adpec. B nuHeitHOW MojAenu MaMsITU 3TO MOPSIIKOBBIIT HOMep TiepBoit hu3n-
YecKol SYelKM TaMsITH, BXOIAIICH B cocTaB abcTpakTHON sdeitku. Obaacmo
suUOUMOCU NepeMeHHOU — BTO TaKasl 4acTh MpOrpaMMbl, B KOTOPOW oTepaTopbl
MOTYT WCMOJb30BaTh NaHHYK TepeMeHHYI. OOBbIYHO TOBOPST O 2100a4bHbIX U
JAOKAAbHbIX TIepeMeHHBIX. [Jo0aNbHbIe MepeMeHHbIe TOCTYITHBI BO Bceil mporpam-
Me, a JIOKATbHBIE TOJIbKO B OTHEIBHBIX ee OJoKax.

Koncmanma ornudaercs ot nepeMeHHoﬁ OpeXac BCCIo TEM, UTO €€ 3HAYCHUEC HE
HU3MCHACTCA B XOA€ BbBIIIOJIHCHUA ITPOIPAMMBIL. HpI/IH}E[TO pasjinyarb 5y166‘a/leble n
UMEHOB6AHHble KOHCTAHThI. BYKBEUIbeIe KOHCTAHTbI IIPEACTAB/IAIOT co0oii 3Haue-
HUA, KOTOPLIE BOCIIPUMHMMAIOTCA B IIPOIpaMME B TOYHOCTHU TAK, KdK OHHU M306pa—
JK€Hbl. 3HAuYeHMS MOIyT OBITh YUCJIOBbIMU, CUMBOJIbHBIMU MJIW APYIUMMU. BYK-
BaJIbHbIC KOHCTAHTHI €1€ HAa3bIBAIOT JUTCPATAMHU.
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Ha nmeHnoBaHHBIE KOHCTAHTHI CCBITAIOTCS, YKa3bIBass NX NUMSI. Nmena nazHavaor-
Csl KOHCTaHTaM OObIYHO 10 TEM XKe IIpaBujIaM, 4YTO U MNCPEMCHHDbIM.

Onepamop ONUCBIBAET HEKOTOPOE 3aKOHUYEHHOE NEHCTBUE, HAIPUMEP, BhIUMCACHUE
1o MateMaThyeckoii hopmysie NN TOC/Ie0BaTeIbBHOCTh BBITIOTHEHUST APYTUX OTie-
paropoB IporpamMmbl. OmnepaTopbl, KOTOPbIE OMNMCHIBAIOT CBOICTBA (AaTpUOYTHI)
TMepeMeHHBIX U JPYTUX OOBEKTOB, WUCMOJAB3YEMbBIX B TporpamMme, Ha3bIBAKOTCS
NpedaodCeHUaAMU  ONUCAHUA WIU  JeKIapaTUBHbIMU omepaTopamu. Oneparopsl,
YIPaBASIOIINE XOAOM BBITTOJHEHUST TIPOTPaMMBbI, HAa3bIBAIOTCS  YHUPAGATIOUUMIUL
onepamopamy. YIPaBIdIOlIME OIEPaTOPbl, IPEXIE BCETrO, PEaJU3ylOT OCHOBHbBIE
AITOPUTMUYECKNE KOHCTPYKIIMM, TaKue KaK OWHapHble WU MHOTOBapUaHTHBIE
BeTBICHUS (yCIOBHBIE OIEPATOPDI, OIEPATOPLI BbIOOPA) M LIUKIbL. MMeloTcs ome-
paTopsl BBOIA M BEIBOIA WHMOPMAITUN U T. 1.

Ilpoepamma mipencTapisieT cobol MOCIe0BATEILHOCTE OTIEPATOPOB U APYTUX DITe-
MEHTOB $13bIKa, ITOCTPOEHHYIO B COOTBETCTBUU C MpPAaBMIAMU I3bIKA U MpeIHA3HA-
YeHHYIO JITST pelieHnsT onpeaesieHHoi 3amaun. [TpaBuma HammucaHus TTPOTPaMMBI,
ompeaedioniie, Kakue IOCIeI0BATEIbHOCTH CUMBOJOB MOXHO MCIIOJIb30BATh
B TIporpaMMe, Ha3BIBAIOTCS CUHIMAKCUCOM S3BIKA TIPOTPAMMHUPOBAHNS.

Tunbl A3bIKOB NPOrpaMMMNpPOBaHUS

SI3BIKM TIpOTpaMMHUPOBAHUS MCITONB3YIOTCS NI 3alCH aITOPUTMOB ¢ TIENTBI0 WX
MOCTEIYIOLIEr0 BbIIOJHEHUS HA KOMIIbIoTepe. HamoMHUM 4uTaTenio, 4to aieo-
pumm TIpENICTaBIsIeT OO0 KOHEUHBIN HAabop AeHCTBUI, PACITONOKEHHBIX B OTIpe-
JENIeHHOM JIOTHYECKOM IMOpPSIKe, MO3BOIOIIMA MCIOJHUTEN0 pellaTh JI00yio
KOHKPETHYIO 3aauy M3 HEKOTOpOTo Kiacca OTHOTWITHBIX 3amad. McmomHutenem
AITOPUTMA MOXET ObITb KOMIIBIOTEP WIM APYro€ YCTPOHCTBO. AJTOPUTM I KOM-
TIBIOTEPA MOXKET OBITh COCTABICH M 3alTMCaH ¢ PA3HOM CTETIEHEBI0 MOAPOOHOCTI. DTa
CTeleHb 3aBUCUT OT TOTO, HACKOJbKO HETAABHO YUMUTHIBAETCS apXUTEKTypa KOM-
bIoTEepa, Ha KOTOPOM TIPEAINojaracTesl BBITIONHATL TiporpaMmy. [IporpaMMmuct
MUILET IPOorpaMMmy sl HEKOTOpoil abCTPaKTHON MAalUUHbL. AGCMpaKmHas ewituc-
AUMENbHAS MAWUHQ TIPEACTaBIsgeT coboil YITPOIIEHHYI0 MOAETh peaJbHOTO KOM-
[bIOTEPA, B KOTOPOH OTCYTCTBYIOT AEeTald, He MUMEIOINe 3HAYeHUS I Mporpam-
mucra. YeM Gombilie meTajieil ycTpolicTBa pealbHOTO KOMITBIOTEpPA COMEPSKUTCS
B OIMCAHUM DTOH MallMHbI, TEM HUXe ypoBeHb abcrpakiu. Ha ogHoMm u3 ca-
MBIX BBICOKUX YPOBHEH aOGCTpaKIMW HAXOAWTCH TIPEACTABICHHUE O KOMITBIOTEpe
KaK MAallMHe, COCTOsIEHd U3 Ipoleccopa, MaMITH WM YCTPOMICTB BBOIA/BbIBOAA.
Takyro apXUTeKTypy Ha3bIBAIOT (HOH-HEHMaHOBCKOIA.

Ssviku HU3K020 YPOEHA WICTIONB3YIOTCS JUTA  IETATHLHOTO OIMCAHUS  OTepaltnii,
KOIIA MPUXOAUTCS YYUTBIBATh, HAIIPUMEpP, YCTPOMCTBO LIEHTPAIBHOIO IIpoleccopa
A IpyThuX GYHKIIMOHATHHBIX Y3JI0B KOMIIbIOTepa. TakKMMU A3BIKAMU SBIISIOTCS Md-
wiuHHble Kodol U accembnepst. Ilporpamma, HanmMcaHHasg Ha acceMOiepe, MoaydaeTcs
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TTOAPOOHON M, Kak TIPABHUIIO, JOCTATOYHO JUTHHHOM, CIIeOBATEHLHO, YBEIMINBA-
€TCSl BePOITHOCTb MOSABICHUS olKUOOK. [y cocTaBiaeHUs MporpaMMbl TpedyeTcs
TIpeIBAPUTENIFHOE W3yYeHWEe apXUTEKTYPBI OTPENeIeHHOTO THTIA KOMITBIOTEPOB,
YTO YBEJIMYMBAET TPYIOEMKOCTh IporpamMupoBaHusd. Ilporpamma okxasbiBaeTcs
TIPUBSI3AHHON K KOHKPETHOM apXHUTeKType. TpymoeMKOCTh MPOTpaMMHUPOBAHUS 1
BBICOKYIO BEPOSTHOCTb OIIMOOK MOXHO CUMTATh HEAOCTATKAMU IIPOrpaMMUpOBa-
HUST Ha 93BIKaX HU3KOTO YPOBHA. [IpenMyIecTBOM WX MCTIONB30BAHUS SIBISETCS
BO3MOXKHOCTb "BbIKATh" M3 KOMIIBIOTEPA BCE, YTO MOXKHO, IMPEXIE BCEro, MAKCU-
MYM OBICTPOICHCTBHS.

S3vicu RPOCPAMMUPOBAHUS BBICOKO20 YPOBHs OB CO3MAHEBI IJIA TOTO, YTOOBI TIpe-
ONoJIETh HEMTOCTAaTKW HU3KOYPOBHEBOTO TporpaMMupoBaHust. OHU TIO3BOJISTIOT WC-
TIOJTB30BATh PA3TMYHEIEe OTIepalii, He 3a00TICh O ACTAX UX pean3alii Ha KOM-
TIBIOTEPE ¢ KOHKPETHOM apXUTEeKTypoii. TeKCTHI TIporpaMM IPU 3TOM OKa3BIBAIOTCS
Goyree KOPOTKIMH W YHUBEPCATBHBIMI (HE3aBUCUMBIMI OT apXUTEKTYPHI), WX JIeTde
YUTaTh, B HUX TIPOIIIEe pa3oOpaThcs, a BpeMsT WX paspaboTKW 3HAYNTENBEHO COKpa-
maetcsd. OgHako 06beM 3aHUMaeMOlt MaMATH W BpeMsT BBITIOJTHEHHS TaKWX IIPO-
TpaMM 3HAYUTENbHO OGOJBINE, YeM VY TeX, UTO HaMcaHBl Ha S3BIKaX HU3KOTO
YpPOBHS.

S3BIKM MpOrpaMMUpPOBAHUS BEICOKOIO YPOBHSI OOBIYHO AeAT Ha 4 Kiacca.
1. NmvmepatuBHBIE (TTPOIEAYPHDIE).

2. OyHKUUOHATbHBIE.

3. Jlornueckwue.

4. OOBEKTHO-OPUEHTUPOBAHHEIE.

OCHOBHBIMU OOBEKTAMU B UMNEPAMUGHBIX SI3BIKAX SIBASIOTCSI TIepeMeHHBIe, ofle-
paTopbl MPUCBaWBAHUSI, CTAHAAPTHBIE AITOPUTMUYECKUE KOHCTpYKIMU. MMmepa-
TUBHBIE S3BIKM TIPOTPAMMUPOBAHUSI TIPUBSI3aHBI K  TpagUIIMOHHON OH-
HENMAHOBCKOW apXUTEKTYPE.

B @yukyuonassneix 93bIKax MporpaMMHUPOBAHUA MCIOAB3YIOTCS (PYHKIIMU, 3HAYE-
HUSI KOTOPBIX OIPeneNdioTcd IO 3aJaHHbIM MapaMeTpaM. TpaguluoHHbIE Iepe-
MEHHBIE, OIEePATOPbl MIPUCBAUBAHUS IPU OTOM YK€ He HYXXHBI WIH, IO KpaiHein
Mepe, He 0043aTeIbHbI.

B TIporpaMmax, HalmMuCaHHBIX Ha J02u4ecKux sI3bIKaxX, HET OIIPEACICHHOTO, CIJI/IK—
CUPOBAHHOTO ITOPsAKA BBIMMOJHEHHWA MPpaBUJI U LIAroB aJITOPUTMA, a BI)I60p oa-
XOISIIEH TTOCIENOBATEILHOCTU BO3JIATAETCS HA CUCTEMY.

ObveKmHO-0pUEHMUPOGAHHbe SI3bIKU YIIPOLLAIOT [IPOrPAMMUPOBAHUE 33 CYET HUC-
MOJb30BAHUS TEXHOJOIMU OOBEKTHO-OPUEHTUPOBAHHOIO IPOIPAMMUPOBAHUS
(00I1).

(DOpraH ABIISIETCA SISBIKOM TIPOTPpAaMMUPOBAHUS BBICOKOTO YPOBHA. OH OTHOCUT-
CsI K KaTeropmum MMIICPATUBHBIX SI3bIKOB M M3HAYAJIBbHO CO3JaBaJICd IJISI TTpOorpamMm-
MUPOBAHUA BBIYUCIIEHUT.
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AndhaBuTt, nekcembl, cneyunanbHble c/ioBa
A3blka PopTpaH

Andasur g3bika Doprpad BKIOYaeT 26 1aTUHCKUX OYKB:

A B CDEFGHIJKILMNOP QRS T,UV, WX Y, Z

mpuueM peructp OyKB B IporpaMmax pasidyaercsl TOJbKO A CTPOKOBBIX KOH-
ctanT. EcTh Takke apadbckue HudpeL:

0,1, 2, 3, 4, 5, 6, 7, 8, 9,

CHMBOJI IIOAYEPKUBAHUS U CIIeLaIbHbIe CHUMBOJIBL.

Bee CIICIUAJIBHBIC CJIOBA $3bIKa (DOpraH SIBJITIOTCS  KJTtoueBBIMU. OHU MOTYT
HCTIOJIB30BATbCd B COCTABC HpeI[JTO)KCHI/Iﬁ WIJIN OIIEPATOPOB SI3bIKA, HO JOITYCKAECT-
CA U ITPOU3BOJBHOC UX HpHMCHCHHC.ITOCHGHHGG,BHquGM,CHCHyeTCqHTWH)HC—
XeareJabHOn HpaKTI/IKOﬁ N TUIOXUM CTHJIIEM IIPpOrpaMMHPOBaHUS. Ero CJICayEeT

N30erarnh.

B Ta6xa. 1.1 mpuBegeHbl OCHOBHBIE KIlOUYeBble ciioBa PopTpaHa.

Ta6nuya 1.1. OcHoBHble KitoueBble crioBa A3bika QopTpaH

ADMIT ALLOCATABLE ALLOCATE ASSIGN
ASSIGNMENT ATEND BACKSPACE BLOCKDATA
CALL CASE CHARACTER CLOSE
COMMON COMPLEX CONTAINS CONTINUE
CYCLE DATA DEALLOCATE DEFAULT
DIMENSION DO DOUBLE ELSE

END ENDFILE END IF END SELECT
ENTRY EQUIVALENCE EXIT EXTERNAL
FORMAT FUNCTION GO TO IF
IMPLICIT INCLUDE INQUIRE INTEGER
INTENT INTERFACE INTRINSIC LOGICAL
MAP MODULE NAMELIST NONE

OPEN OPTIONAL PARAMETER PAUSE
POINTER PRINT PRECISION PROCEDURE
PROGRAM READ REAL RECORD
RECURSIVE RETURN REWIND SAVE

STOP STRUCTURE SUBROUTINE TARGET
THEN TYPE UNION USE

WHILE WRITE
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JlexcemamMu gBASIOTCSI OOO3HAYEHUS! JIOTUYECKUX oOMNepaluii W JOTHYECKUX
KOHCTaHT, KOTOpbIe MpHUBeAeHbl B TaOid. 1.2. 3anuch OTHOLUEHUI C IMOMOLIBIO
4-cMBONBHBIX 0003HaUeHWH xapakTtepHa 1 Doptpana 77 n 6ojiee cTapbIxX Bep-
cuii a3bika. Hauunas ¢ @oprpana 90, ucnonnsyiores 6osee ynooHbie 0b603HAYe-
HUs, TPUOTMKEHHBIE K MaTeMaTnyeckoit HoTalluu (T. €. TIpaBujIaM 3arucH).

Tabnuya 1.2. Jlornueckmne onepauny U KOHCTaHTbl A3bika QopTpaH

CvmBon  Onwncanwue CvmBon OnucaHne
.GT. OtHowweHue "6onbLue” -OR. Jlornueckas onepauusa "UN"
(noruueckoe crnoxeHue)
.LT. OTHolleHue "MeHbLue" .AND. Jloruueckas onepauusa "N" (so-
rMyeckoe yMHOXeHUe)
.GE. OtHoweHne '"6ombwe wunm .NOT. Jloruueckoe otpuuaHue
paBHo"
.LE. OtHoweHne "MeHbwe wnu .FALSE.  [Jlorudeckas KoHcTaHTa "noxb"
paBHo"
.NE. OtHolweHue "He paBHO" .TRUE. Jloruyeckas koHcTaHTa
"uctuHa"
LEQ. OtHolueHune "paBHO" LEQV. OTHOLLEHNEe 3KBUBAJIEHTHOCTU
.NEQV. OTHOLLEeHNE HeIKBUBANEHT-

HOCTU

B mporpammax Ha s13pike PopTpaH WCMONB3YIOTCA KaK OTAETbHEBIC CITeITMATbHBIE
CHUMBOJIBI, TAK M MMAapbl CUMBOJIOB, KOTOPbIE MMEIOT CIieluaabHOe 3HayeHue. Ile-
pedyeHb TaKUX CUMBOJIOB C OMUCAHUEM HEKOTOPBIX BapUAHTOB WX TPUMEHEHUS
npuBeneH B Taba. 1.3.

Ta6nuya 1.3. OquHouHbIe 1 [BOViHbIe crieunasibHble CUMBOJbI A3bika QopTpaH

CumBon OnucaHwne CumBon OnucaHue
= Onepatop npuceauBaHus HecatuyHaa Touka B bykBanb-
HbIX YMCNOBbLIX KOHCTaHTax WIu
3f/IEMEHT JIOTMYECKO onepa-
LM/ KOHCTaHTBI
+ ApudpmeTtuueckan onepauua  (/ OrpaHuuuTenn B KOHCTpPYyKTOpax
"'cnoxeHue" /) MacCUBOB

ApudmeTuueckas onepauus
"BblMUTaHME"

OFpaHVNI/ITeJ'IVI CTpOKOBOI\/'I KOH-
CTaHThbI
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Ta6nuya 1.3 (okoHyaHue)

Cumson  Onucanue Cumson  OnucaHmne
* ApundmeTtuieckaa onepauus Pazpenutens mexgy umeHem
"yMHOXeHue" KOHCTPYKLMU U MEPBbIM ee KJlio-
YeBbIM CJIOBOM, pasfenuTenb
npu ykKasaHuu guanasoHa 3Ha-
YEeHUII UHAeKca, pasgenuTenb
Ana BeTBM ONLY onepartopa uc-
Nosib3oBaHUsA USE
/ ApudpmeTtuueckas onepaums ! Hayano kommeHTapus
"nenexHune", orpaHu4uTesb
AN UMeHn COMMON-6r10Ka
( Cnucok napameTpoB nog- Mpoben
| nporpamMmbl, WHAEKCb Mac-
cuBa, LMK
’ Paspenutens B cnuckax Paspenuteno B npegsioxeHusx
onucaHus
& MNpuaHak nepeHoca onepa- == OTHoLLeHNe paBeHCTBa
TOpa Ha cnegyloLLyio CTPOKY
; Paspenuteno onepatopo B => MpuceaunBaHue ykasartens
cTpoke B cBobopHOM chop-
MaTe 3anucu NporpamMmbl
// O6begnHeHne (KoHkaTeHa- ** BoaeegeHue B cTeneHb
Lmsa) cTpoK
> OtHowweHune "6onbLue” /= OTHoleHNe HepaBeHCTBa
< OtHowweHue "MeHbLue" >= OTHolLeHne "6onbLue unmn pasHo"
% <=

CeneKTop KOMIMOHEHTa CTpYK-
Typbl

OrtHoLLieHe "MeHbLLIE Uni paBHo"

dopmart 3anucu
MCXOAHOro TeKcTa nporpamMmbl

g 3ammmicu UCXOMHOTO TeKcTa mporpaMMbl Ha MopTpaHe MOTYT MCITONB30BATHCS
Qurcupoeannvili U ceob00nbill Gopmambl. TlepBblii U3 HUX XapaKTepeH Ui CTaH-
naprta @optpan 77 m OGojiee cTapbIX, ABIAACH "HacaeacTBoM” TepdoKapTOTHOM
SpBI TIPOTPAaMMUPOBAHUsSI, a BTopoil MpumMmeHsietcs: B @optpane 90. Moptpan 90
TTOAZePKUBAET TaKkke (UKCUPOBAHHBIM hopMmar, 4To obecreunBaeT COBMECTH-
MOCTB CO CTapBIMH CTaHIAPTAMU 3aTIVCH.



