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NMPERKCJOBHE THTYJIbHOIO PEJAKTOPA

Y KHHTH, C KOTOPOH BBl HauHHaeTe 3HAKOMHTBCS, He COBCEM OGHIYHOE
HasBaHue, HeoGblyen H ee :xaHp. DTO — He MOHOrpadHs, He yyeOGHHK, He
3afiayHMK. MOXHO, HaBepHOe, Ha3BaTb TaKyl0 KHHMIY XpecTOMaTHeH, B
KOTOPOH COGPAHBEI NPHMEpHI, NO3BOJSIOLIKE COBEPIIEHCTBOBaTb HCKYCCTBO
nporpaMMMpoBaHHs Ha (opTpane.

Koneuno, eciu mpHXORHTCS OT CIyuyas K CJIydalo IHcaTh HeGoJbllne
DPOrpaMmbl, MOXKHO OGOHTHCh BecbMa NOBEPXHOCTHEIMM IIPEACTABJIECHHUAMH
0 f3bIKe. 3aYacTyl0 H NpOrpaMMHpOBAaTh-TO HET HYKIBI — B GHGIHOTEKe
OTBIIETCSl TOTOBAsA, PaHee yKe KeM-TO HalmHcaHHas mporpaMma.

Onnaxo npu pereHHy GOMBIINX M CIOKHEIX 33/a4 (2 MIMEHHO JJIsl pelle-
HIIS TAKHX 33/1ay CO3JAlOTCS M COBEPIUEHCTBYIOTCS BHIYHC/IMTENIbHBIE Mallu-
Hbl) TPHK/IAAEOH MPOrPAMMHCT BBIHYXKJAEH MPOBECTH HHOTAA AOBOJBHO IVIY-
Gokoe 3KcHepMMEHTaJbHOE HCCJefOBaHHe TpaHcasTopa. MHcTpymeHToM
HYXKHO BJIaieTh B COBEPIIEHCTBE M MOJb30BAaThCA HM Pa3yMHO H 3(p(peKTHB-
no. K coxajenunio, B TOKyMEHTallH, KOTOPOH pacroJjiaraeT nporpamMMHCT,
COJIEPKHTCS, KaK NPaBHJIO, ML caMas obas HHGOpMauHus O A3HKe M hHe
cOCYXaI0TC OCOGEHHOCTH PeaJH3alHh TeX HJIHM HHBIX €r0 KOHCTPYKIHuil,
4 PeanH30BaHbl OHH MOTYT GHITh mo-pasHoMy. Kak-To mpoBOAHJIOCH HcClle-
Z0BaHHe MIeCTH Pa3MYHBIX TPAHCIASATOPOB fA3bIKA (POPTPAH, H OHO IOKasa-
JI0, YTO TOJBKO OfHA KoHCTpyKnus (a umenHo — CONTINUE) Bo Beex
TPEHCATOPAX HHTEPNpeTHPYeTcs OXHHAKOBO.

[Ipu cocraBieHHH GOJBIIMX NPOrpaMM HEOGXOJMMO YUYHTHIBATH MHO-
ECTBO NOPOH NPOTHBOPEUHBHIX (haKTOPOB. BaxcHBI M MHKPOCEKYHJBI, KOTO-
PH€ 3aTpauMBAIOTCA HA BHINOJIHEHHE ONepaTopa, M KHJIo6aiThl, KOTOpLIe
3aiiMer nporpavMMa B namsitH. K ToMy e noJjiesHo oGecneyHTb MOGHJILHOCTD
NporpamMMbl — BO3MOXKHOCTb PelleHHs 334aud Ha DasHBIX MalIHHaX.

Hcnonb3oBaHHe TOHKHX, HeTpUBHMAJBHEIX OCOGEHHOCTell f3HKa (a TeM
Gojlee TpPaHCAATOPA) HEH3MEPHMO MOBLIIAET DPHCK TOSIBJEHHS OMIHGOK.
CuyHTalOT, YTO KOJHYECTBO OWIHGOK pacTeT 3KCNOHEHIHAJBHO C yBeJHue-
1lMeM JJIHHBI MPOrpamumel. B «nmporpamMmucTcKoM (osibK/IOpe» GEITYET yTBED-
XJieHHe, COrJlacHO KOTOpOMY «B JI0G0# paGoTaiollefi nporpaMme ecTb XOTs
Gbl onHa omu6ka». CTagus OTIaJKH H TECTHPOBAHHS NPOTPaMM Upe3BHIYaii-
HO TpymoemKa. ITo HekoTopEM oneHKkaMm Ha Hee mpuxozutcs 40—50 % Bpe-
MeHH, 3aTPayHBAEMOr0 Ha NMPOHM3BOACTBO mporpammel. IlpuHATO Aaxke cuu-
TaThb, YTO «XOPOIIHH NMPOrPaMMHUCT He TOT, KOTOPBIl He NOMyCKaeT OMIHOOK,
a TOT, KOTOPHI!l HX GEICTPO HaxoAHT». HoBHUKa omIHGKH 06ecKypaxHBaIoT,
IPHBOAS €ro B noJHeiimee yHeiHWe. CTOMT JIH YIMBJSTHCA: B MHCTHTYTaxX
TexHHKe OTJIaJKH He yuaT, a hopMajbHBIX NPaBHJ OTJIAAKH BOOGIE He Cy-
WecTByeT. B 3THX YCIOBHAX HacTOsIAs KHMra MOXET CJAYXKHTb CYIIECT-
BeHHbIM nofcnopbeM. OCHOBBIBasICh Ha CBOEM GOraTOM ONLITE U ONbITE CBOHX
KoJier, aBTOPE! co0pani, MOXHO CKa3aTb, XPeCTOMATHIHbEIE P HMePhl OLuH-
60K, UMEIOHUX CaMyI0 Pa3HyIO NPHPOLY.



JlerkocTh OTJIAJKH B 3HAYHTEJIbHOH Mepe 3aBHCHT M OT CTHJISI NpOrpam-
MHpoBanus. ECaH NpOrpaMMHCTY yHaloch BHIDA3HTb CBOIO MEICAb HA S3bl-
Ke NpOrpaMMHPOBAHHS NPOCTO U SICHO H eC/IM NPOrpaMma XOpouIo CTpYKTy-
pHpoBana, To ee OTJIajka mpofifer cmopo u GesGonesHenno. Ilyranas u
BblyypHas NporpamMMa oGs3aTe/IbHO OTHHMET MPH OTJIajKe MHOTO BpPEMeHH
i cua. [oBOps O CTH/Ie MPOrPaMMHPOBAHHs, CTOHT MPHUBECTH KJIACCHUECKHIl
npumep. Korza BeI mpoureTe NpUBeJeHHEIe HHXe TPH CTPOKH Ha (OpTpaHe,
OCTAHOBHTECH Ha MTHOBEHHE H NOXyMaHTe: KaKoB GyZeT pe3yJsbTaT BEIIOJ-
lleHUsT 3TOro (parmeHTa? 3amerbTe (MO yacam), KaK JOJTO NMPOAOJIKAIOCH
3TO «MTHOBeHHe»? HTak, TPH CTPOKH:

DO 1 I=1,N
DO 1 J=1,N
1 X({,9) = (/9=

Hapo noJsarath, Bel OHSAJIH CMBICT 3THX TPEX CTPOK, M O3TOMY, He mpHGe-
rasgi K CJOBECHBIM NMOSiCHEHHSM, NPHBEJEM SKBUBAJIGATHLIA (parmMeHt, KOTo-
phlif, HECOMHEHHO, NOHATHEE M K TOMY XK€, pealH30BaHHEIH TPaHCAATOPOM,
Gyzer cyuecTBeHHO 3thdeKTHBHEE;

DO 20 I=1,N
DO 10 J=1,N
10 X(1,J)=0.0

20 X(II)=1.0

CTuII0 NPOrpaMMHPOBAHHS B NOCJHEIHHE TOAH YAeNseTCs MHOTLO BHH-
maHHus. B KHMre uUMeeTcs HeGoJibllIasi IJ1aBa, MOCBsLleHHas 3ToH Teme. Jo-
[OJHATEJbHBIE CBeJEHHS] MOJKHO MOYEPNHYTh H3 APYTHX HCTOYHHKOB, YIO-
MSHYTHIX B CMHUCKe JUTepPaTypel. B KHUre eCTb NPUIOXKEHHUS, KOTOPEIE I0JIe3-
Hbl yHTaTe]sM, paGotaiomum Ha O9BM B3CM-6.

HackobK0 MHE H3BECTHO, HH B OTeyeCTBEHHOH, HU B 3apyGeKHOMH JuTe-
paType mo mporpaMMHPOBaHHIO HET aHAJOroB 3To# Kuure. IlostomMy He
COMHEBAIOCh, YTO OHA C MHTEPecoM GyJeT BOCHPHHATA H TEMH, I KOro mpo-
rpaMMHpoBaHie — NpodeccHsi, U TeMH, JJ KOTO OHO BCero JHIIL XOGGH.

0. M. DLaskoeckudi



NPENVICJIOBHE

TonaMu HakoMJIEHHBIH ONBIT MOXeT
MOCNOPHTH CO 3HaHHEM.

P. Axopp

Ha omu6kax yyarcss — IJIacCHT HapOJAHAs MYAPOCThb, HO JIyYille YYUTb-
cfl Ha UYXKHX OMIHOKax, YeM Ha COGCTBEHHBIX. DTa MbIC/AL U NOGYAHIA aBTO-
pPOB HamHcaTh KHHTY, KOTOPYIO UHTaTeJb NEPXKHT B pyKax. Kuura mpecie-
JIyeT HeCKOJbKO mesefl. Bo-mepBelx, oO0paTHTh BHHMaHHe NPOrpPamMMHCTa
Ha Te «NOABOJHble KaMHH», KOTOPEIE MOTYT BCTPETHTHCS Ha €ro IMYTH NpH
CO3aHHH NPOrPaMMEl, HAYUHTb €r0 BAYMUMBOMY OOpallleHHIO C TAKHM MoIl-
HEIM MHCTPyMeHTOM, Kak DBM. Bo-BTOpHX, IpepocTepeyb €ro OT MHOTHX
OIIHGOK, KOTOphle KOMYCKaeT KaX/plil MporpaMMHCT. B-Tperbux, 06paTHTL
BHHMaHHe NPOrpaMMHCTa Ha Ty ONePalnHOHHYIO cpPeflly, B KOTOPO#l NPOHCXO-
JUAT BBIOJIHEHHE POTPaMME], BAHSHHE 3T0H CPeAbl Ha HCNOMHEHHe NPorp aM-
Mbl H ee PeaKIHIo Ha OIMGKH B nporpamme. IIporpamMmHoe oGecneyene, ¢ Ko-
TOpPbIM HMeeT 1eJIO0 NMPOrpPaMMHCT, CO3MaeTcs 4esoBeKoM (He 3acTpaxoBaH-
HEIM OT OHIHGOK). [TosToMy OmIMGKH MpOrpaMMHCTa MOTYT BHISIBUTH OIIHGKU
HJIM HeJopaGOTKH CHCTEMHBIX HPOTpamMM.

Joaroe BpemMs paGoTa Ha BEYMCIAHTENbHO MamiHHe GRIA YJeJIOM He-
MHOTHX — NpodecCHOHANbHBIX mnporpamMmuctoB. C NOABJAEHMEM MHKPO-
3BM ¥ nepcoHanbHbIX DBM uHCO0 J0geit, 0GIAOIHXCS C BRIYHCIUTENbHOM
TeXHHKOH, yBeJHyHBaeTCs. STO CBS3aHO ellle M C BBEJEHHEM Kypca Mo HH-
¢opMaTHKe M BBIUHCAHTENBHOH TeXHHMKe B cpefHel mKoJje. KoHeyHO, 3TO
C/IefICTBHE LIMPOKOrO mpuMeHeHHs DBM B Hamrell XKH3HM — OT NpexHero
Hcnosnb3oBaHus SBM Kak BBIYHCJAHTENS KO YNPaBJSIOMHX MHKPo-OBM n
CTaHKaXx M aBTOMOGHJIAX, OT HH(pOPMaUHOHHEIX DBM 10 ceTeil BEIYHCIHUTE/b-
HBEIX MalIHH KOJIJIEKTHBHOTO MOJIb30BAHHS.

B ycnoBHfAX LIHDOKOTO BHEAPEHHS BBIUHCIHTEJIbHOH TEXHHKH BO BCE
cepbl XH3HH TOCTOSHHO MOBHINIAETCS POJIb YesJOBeKa, paboTalollero Ha
3BM, BospactaeT ypoBeHb TpeGoBaHHI K ero npodecCHOHANbHOM MOArOTOBKE
H NCHXOJIOTHUECKHMM KauecTBaM. UeJsioBeK CO3aeT ajirOpHTM peHIeHHs 3afa-
YH, HEPEBOAMT €ro Ha s13blK SBM, TecTHpyeT aJIrOPHTM M Nporpammy H mpo-
BOJUT BhlUHCAeHHs. VIHOTAA peilleHHe 3aJauH PasjesseTcs MexAy HeCKOJb-
KMMH CHEIHaJMCTAMM DAa3JMYHOrO NpPO(HJA: NPOGJEMHBEIM 3KCHEPTOM,
aJTOPHTMHCTOM, NPOTPAMMHCTOM.

Kuura ofo6uaer OneIT paGoTel aBTOPOB NO Pa3paGoTKe NPOrpaMMHEBIX
KOMIJIeKCOB (KaK CHCTEMHOrO, TaK M NPHKJIAAHOrO HasHaueHHs). PaGora
70 CO3JaHMIO MPOrPaMMHBIX KOMIJIEKCOB NpPeANoJjaraeT yMeHHe COCTaBJsATb
TPOrpaMMEI Ha HECKOJIBKHX sI3bIKaX NPOrpaMMHPOBAHHSA, a TAKKe Xopolee



SHaHWe MPUKJAZHOH 06NAacTH, JJIsT KOTOPOH 3TO MpOrpaMMHoe oGeclieyeHHe
co3aaercs.

Cosjganne mporpaMM — CJIOXKHBIH nporecc, TpeGyouuil GoMbIIuX 3aT-
par sHepruH (KaK yMCTBeHHOH, Tak M dH3uueckoil). [Jaxe npu paspaGotke
IporpamMm cpefHell CJIOXHOCTH, KaK NMOKA3HBaeT NPaKTHKA, MPOTPaMMHUCTLI
BLHICOKOfI KBaJH(HKALKH JONYCKAIOT OIHGKY. XapaKTep M KOJHYECTBO OLIH-
60K onpefiesISIIOTCA B NEPBYIO Ouepesb KBanguxauueﬁ nporpammHcta. Ilpu
3TOM He OblBaeT OIIHGOK He3HAYHTENbHEIX. Befp Jaxe mpomyck 3amsToi,
cayuaifHas 3aMeHa ee TOYKOH HJIHM OTCYTCTBHe IpoGesa MeXAY CHMBOJAMH
4acTo AeJiaeT NPOrpaMmy HepaGoTOCHOCOGHOA H MOXKET NPHBECTH K TKeJbM
nocnenctsuaM. Tak, B [28] npuBefen mpuMep TOro, Kak B mporpamme Ha
(oprpane, ynpasjisgBiueli NepBHIM IOJETOM aMePHKAaHCKOTO KOCMHUYECKOIO
KopaGasi Ha Benepy, omepartop HmuKia GblI 3amucaH clefylomuM o6pasom:

DO 3 I=1.3

TpaHcaATOp BOCIPHHSJ €r0 Kak ONepaTtop NpHCBaHBaHHS, TaK Kak
BMECTO 3ansiTol, pasaensiomel napamMeTpsl LHKIIa, CTOMT TOYKa. DTO H mpH-
BeJIO K lieyAaue B 3anmycke. K coxajeHHI0, NPaKTHYECKH HEBO3MOXKHO Hamu-
caTh nporpammy Ge3 OmHGOK. DTO 03HAYAET, UTO KAXKAHI NPOrpaMMHCT He-
136eXKHO CTaJKUBAaeTCsd € HeOGXOXUMOCTHIO OTJIAXHBAThb CBOH IPOrPaMMbl.

SI3LIKH TMPOrpaMMHPOBAHHS, KaK H eCTECTBEHHHIE S3HIKH, MMEIOT jBe
COCTaBJSIIOIIME: CHHTAKCHC M CeMaHTHKY. Curnmaxcuc f3bIKa ONpefenser
NPaBH/Ia 3amHCH OTAENBHBIX KOHCTPYKUMi, a cemanmura BbIparkaeT 3Ha-
yeHHe (CMBIC/T) O6BEKTOB f3BIKa H OTPaXKaeT 3aKOHH KOMIO3HIHH OGbeKTOB.
INporpamma, npaBHJIBHO HanHCaHHAs C TOYKH 3DEHHs SI3bIKA MPOTPaMMEpO-
BaHHA, JOJKHA yIOBJIETBOPATh KaK CHHTAKCHUECKHM, TaK H CeMaHTHYECKHM
npasusam f3sika. OJHA M3 3a7a4 TPAHCJAATOPA C JIOGOr0 3BIKa NPOrpaMMu-
pOBaHUsA 3aKkJIioyaeTcsl B OGHApY>KeHHH (O BO3MOMKHOCTH) BCeX OLINGOK
(HapymeHHii CHHTAKCHYECKHX HJIM CEMAHTHYECKHX TNPaBWJ s3biKa) B npo-
rpamMe. TpaHCAATOp, Kak NPaBHJO, JETKO BBISBJSET CHHTAKCHYECKHe
OMIMGKH M ropasjo TpyaHee ceMaHTHIeCKHE. DTO NPUBOAUT K TOMY, UTO MOMY-
yaeMble B Pe3yJibTaTe TPAHCJAANHH NPOrpaMMbl MOTYT COAepXKAaTb OLIHGKH,
KOTOpEIE MPOSABJSAIOTCS TOJNBKO B MPONECCe HCTONHEHHS.

IpakTuka nporpaMMHpOBaHHs NOKa3HBaeT, YTO, HECMOTPS Ha GOJsib-
IIOE YHCJO MPOrPaMMHCTOB M KOJNHYECTBO CO3JaBaeMBIX HMH IpOTpam,
PasIHYHLIX THNOB OWHGOK He CAHMIMIKOM MHOro. Ilox omu6GKaMu MOHHMATCS
TaKHe HEKODPEKTHOCTH B MPOrpamMme, He CBSI3aHHEIE C aJrOpHTMOM 3alayM,
KOTOpHIE HE 3aMeyaeT TPAHCJAATOP M KOMIOHOBLIMK-3arpy3uMK M KOTOPHIE
NPOSIBJIAIOTCA B mpoluecce PaGoTH MPOrPamMMEL.

IMo-BuAKMOMY, OXHH M3 JYYUIHX CIOCOGOB HayYHTb NPOrPaMMHCTAa He
JenaTb OLIMGOK — TOKasaTh eMy, KaK OHH MOTYT NOSIBUTbcA. Ecau npo-
TPaMMHCT 3HaeT, C KAKHMH OLIHOKAaMH OH MOXKeT CTOJKHYTECSH, €My Jierye Hx
HE JIONYCTHTb HJIH HCNPaBHTb. [IMEHHO, eC/M IpOrpaMMucT GyAeT SHATh,
KaK MOXXHO BLI3BaTh OLIMOGOYHBEIE CHTYalMH NpefHaMepeHHO, TO ¢ GoJbiuel
BEPOATHOCTBHIO OHH He BO3HHKHYT Yy HEro cJydaifHeM o6pasoM.

IIporpaMMHCT ¢ JOCTAaTOYHBIM ONBITOM HAKOMMJ CBOM COGCTBEHHHIH Ha-
6op curyanuif, B KOTOPHX MOTYT GHITb JomymeHbl omnGkH. Takoit HaGop
NO3BOJISIET HOCTATOYHO GHICTPO M 3(PEeKTHBHO HAXOAMTDH OWHGKH H OTJAXKH-
BaTb MPOrpaMMbl.

Kuura nocssilena BonpocaM BOSHHKHOBEHHsI, OGHAPYIKEHHS ¥ NPEoT-
BpallleHHS CeMaHTHYECKHX OMIMGOK B NporpamMMax, HallHCAHHEIX Ha sI3bIKe
¢opTpaH.

Knura copepHuT nATh IiaB, TPH NPHIOKEHHUS H CIHCOK JHTEPATYpHL.
B ri. 1 KpaTko paccMOTPeHH! OCHOBHbIE STaNBl PaspaGOTKH NPOrpamMM AJst
3BM u cBa3aHHbIe ¢ 3THM npoGaemsl. IaBa 2 cofepKHUT YCJOBHS 3ajau.
TpuBeneHnble 3afaun JendTca Ha JBe KaTeropuu. B sajauax mepsoit Kare-



ropuu TpeGyercsi HalTH OMHGKY B NPHBEAEHHOR IPOTPaMMe HCXORS H3 Ile-
yaTaeMblx Pe3yJabTaToB. STH 3aJauH 1O CBOEMY XapaKTepy HemocperCTBeH-
HO COOTBETCTBYIOT NpoG/ieMaM, C KOTOPEIMH CTalKHBAIOTCA NPOrPaMMHCTLI
npH oTyiagke nporpamM. Ko BTOpo#i KaTeropuu OTHOCATCS 3aJaul lia Koll-
CTpyHpOBaHHe «aBapuitHoi» cuTyanuu, B sTux 3ajauax Tpebyercs camomy
namMcaTh NporpaMMy, BHIMOMHSIOWYIO JAeHCTBHS, HHOTAA He coBceM OGbIY-
ble 3Js dopTpaHa.

TIocaenoBaTeJbHOCTb, B KaKOH NPeJACTaBJEHH 33aJaud B KHHUTe, HOCHT
cay4aiiHe xapakTep. ABTOPH CO3HATeNBHO OTKA3aJHCh OT KaKoH-i1HGO
KJIACCH(UKAUMM YCJIOBMH 3alad C [EJbl0 MAKCHMAJbHO HPHGIP3HTH CH-
TyamHMi0 K peaJbHOH OGCTaHOBKe, JIMIIMB TeM CaMhM UYHTaTe]s IOA-
cxa3kd. K TomMy Ke ONHO3HAYHYIO KJAaCCHOMKAIMIO NPOBECTH CJOKHO.
B 3TOM yHTaTeJab CMOXKeT YGEIHTbCS B mpollecce 03HAKOMIEHHS C 3ajaua-
mu. Tlofasnsiomas yacTb 3aiad OPHTHHANbHA, HIEH HEKOTOPHIX 3ajay B3s-
Thi H3 JUTEPATYPHBIX HCTOUHHKOB JIHG0 M3 Gecex ¢ KoJueram. [Iporpawm-
MBI, IPHBEJEHHEIE B YCJIOBHSX 3ajad M HX DelIeHHAX, GhlIM OTTPaHCJH-
posaHer: Ha BACM-6 — Ttpancastopom ¢oprpan-Ay6na, na EC 9BM (EC-
1045) — @optpan IV, na CM-2 — tpancasropom ¢optpan II. B Tex cay-
yasx, KOrfAa ORIM HCIOJB30BAHBl TPAHCJATOPH! AJIS APYrMX Tumos DBM,
cHeJIaHBl ClelHaJbHEIe OTOBOPKH.

F'naBa 3 He CORepPXKHT B SIBHOM BHJAE YKasaHHH K pelIeHHIO 3ajau.
[TpmBoauTCS CcHCTEMAaTHYECKOE PACCMOTPEHHE OCHOBHHIX HCTOYHHKOB OLLIH-
G6oK B mporpamMax Ha ¢opTpaHe M ¢Gopmbl MX nposiBJeHHs. Hauunaromuit
NpPOrpammIICT, MPH BAYMYHBOM NMPOUTEHHH, HAHJET 3/leChb KJIOY K peuIeH HIo
3ajad, BHI3BABIIMX Y Hero 3aTpyXHeHHs. Dosiee ONBITHOMY NpOrpamMMHCTY
NpeACTaBHTCA LEJOCTHAf KAPTHHA <ONMACHBIX» MECT NpPH HanmHCaHHUM Npo-
rpamMMm Ha dopTpane.

OTBeTs! Ha 2ajaud M HEKOTOPBlE KOMMEHTADHHM K HHM IIp MBEJEHH!
B . 4.

I'naBa 5 mocssimeHa MPOrpaMMUPOBAaHHIO KAaK HCKYCCTBY IHCAaTh Hpa-
BHJIBHEIE IpOrpamMMbl. B Helt npuBefieH HaGop MOJIE3HBIX PeKOMEHZAUMH AJs
HAYHHAIOWHX NPOrpPaMMHCTOB.

B npuioxeHusix HaHbI: peaNHu3alHs ONEpPaToOpPOB yIPaBJEHHS S3HKa
tdoprpan-Iy6Ha Ha B3CM-6, 0cOGEHHOCTH BBINOJHEHHS apHPMETHYECKHX
onepauuit Ha B3CM-6 u MeTozHKa MOKCKA OMHKOOK MO HHGOPMALHH, Ipeno-
cTaBisieMoll onepanuoHHOH cHcTemoit Jucnak.

Hekotoprle 3ajaun MOTYT NOKAa3aTbCsl YHTATeNIO CTPaHHBIMH, a Npo-
rpammbl, NPHBEIEHHHE B HHX, NPUMHTHBHBIMH. ABTOPbl NOHHUMAIOT, YTO
HHKTO CNIEIHaJbHO TAKHX NPOrpaMM NucaTh He GyJeT, OHAKO NMPOrpaMMHCTHI
MOT'YT JONMYCTHTb OIIMOKH, ONHCAaHHbIE B NMPHBEJEHHLIX B KHHre 3ajgauax.
Peanpnble IporpaMMbl OGEIYHO BEeTHKH H JOBOJILHO IPOMO3AKH, MO3TOMY AJIS
KPaTKOCTH M GoJbilefi SCHOCTH H3 NPHBOAHMEIX B 3ajayax mporpamm yopa-
HO BCe JIMIIHee, He OTHOCAlleecs K OIHGKe, KOTOPOH MOCBfAlleHa 3ajava.
TTonyuuBiIrecss NpH 3TOM NPOrpaMMbl CTAHOBATCSH KOPOTKHMH H CXeMaTHY-
HEMH. D1 TporpaMmbl ClIefyeT pPaccMaTpHBaTh KaK KpaTKHe OINNHCaHHSA
uneit orHGoK. HecmoTpst Ha cheslaHHBEIE YNPOLIEHHS, OIIHOKH B IPOrpaMMax
He CTalH OYeBHIHBIMH H HX OGHapyXXeHHe B GOJIbIIMHCTBE CJyyaeB Npei-
cTaBJIsieT Henpoctyio 3ajauy. Ilposepsiite n mebiTafiTech paso6paThest. Ecau
Bbl HAay4YHTeCh BHHMAHHIO H OCTOPOXHOCTH Ha OMHOGKAaX B NPeJOMKEHHDLIX
nporpammax, TO BaM GyAeT ropasfo Npouie NPOBepHTb CBOH COGCTBEHHEIE
NpOrpammel, HafiTH H HCIPaBHTh B HHX OMIHOKH.

€CMOTpPSI Ha TO YTO KHHTa HalmHcaHa JJIs s3blKa (OpTpaH, MHOroe M3
NPHBEJICHHOTO B HeH B TOI HJIM HHOM (OPMe MOXKeT GHITb MEepeHeceHo M Lia
Ipyrue s3bIKM NMpOrpaMMHpoBaHHus. UHTaTeNl0, HHTEPECyIOLleMyCsl BO3-
MOXHBIMM OIMGKaMH-JOBYIIKAMH B NPOrpaMMax, HamHCaHHHX Ha Jpy-
TUX $3bIKaX NPOrPaMMHPOBAaHHS, HEOOXOJHMO TIATeJbHO pasobpaTbes B



1fesx, H3JI0XeHHHX B IVI. 3 H 4, H MOCTPOMTL HaGop 3anay, aHAJOTHYHEHIX
NPEAJIONKEHHBIM B IMI. 2. OCHOBHblE HAEH HeH3MeHHH], a peaqH3aliHi Pasauy-
itbl Jaxe AJISl TPAHCIATOPOB C PaCCMOTPEHHOrO s3blKa NPOrPaMMHPOBAHHS
¢opTpan.

STa KHHra aJpecoBaHa B IIepBYIO OUep e b HAUHHAIOWMM IPOrpaMMHCTaM,
KOTODEIM OHAa IIOMOXeT G6osiee TJYGOKO y3HATL HCHOJb3yeMBIE HMH
SI3bIKOBEIE CPEACTBA M Jyullle IOHATb CJIOMHBIH NMpOLECC NpOrpaMMHPOBa-
HHS M OTVIaAKH NPOTPaMM, a TaKxe H3GaBHT HX OT HENPHUSTHBHIX BCTpeY CO
MHOTHMH OWHGKaMH. Dosiee OMBITHBIM MPOrPaMMHCTaM KHHra acT BO3MOXK-
HOCTb NIPOBEPHTH YPOBEHb cBoefi mpakTHuecKoi noarotosku. I[lpemogasare-
JIIM TIPOTPaMMHPOBAHUSI OHA NOMOXKET aKIEHTHPOBATh BHHMaHHE HA HEKo-
TOPHIX HE BCETa NMOHSITHEIX YYalHMCS Mecrax.

INpuBenenHsle 3apayu TPeGYIOT OT YHTATeNs yMeHHs JIOTHYECKH H He-
ma6JOHHO MBICIHTL {NOAXOAA K mpoGJjeMe ¢ PasHHX TOUeK 3peHHs), Mpo-
BeJIcHHA CKPYNYJe3HOTO aHaju3a (He NpomyckKas NpH 5TOM KaXylUHXCH
Mesioyefl), BBIABIKEHHS CMeJBIX THIIOTE3, OGBACHSIOMKX SIBJEHHE, H JOoKa-
3aTeJbCTBa JIHGO ONPOBEPXKEHHS STHX THIOTE3.

KHHTy NpakTHYeCKH MOXXHO YHTaTb B NPOM3BOJBHOM Nopsiike. Uura-
TeJIb, MMEIOIH}I HEKOTOPHIil ONbIT NPOrPAMMHPOBAHUS HA S3BIKAX BHICOKOrO
YPOBHS, MOXET cpasy HauaThb C 3ajay, obpamiasch NPH BO3HHKHOBEHHH
sarpyaHeHuit K ri1. 3. HoBuuky BHayaJe Jyuile O3HAKOMHTBCS C IVI. 1 u 3
W JIMLIb 3aTeM NepefiTH K pelueHuio 3ajay. PeileHHs npHBoAsTca B . 4.
B ru1. 5 npuBeieHE! HEKOTOPHIE peKOMEHAAINH, IO3BOJISIIONLHE H36EXKATh OLLIH-
0OK NpH NMPOrpaMMHpPOBaHHH.

Pexomenzyem 4HTaTes 10 IOCTOSTHHO HMETh NOJ P yKo# KaKoe-1HGO JocTa-
TOYHO NOJIHOE NOcoGHe N0 MPOrpaMMHPOBAaHHIO Ha (opTpaHe (cM., HampH-
mep, [8, 11, 22, 27, 41, 42]), TaK KaK NPy YTCHHY H OCOGEHHO MPHU PeleHHH
8ajiay MOTYT BO3HHKAaTb pas3jMyHblC BONPOCH OTHOCHTEJBHO CHHTaKCHCA H
ynoTpeG/eHHs1 OnepaTtopoB s3uiKa GOpTPaH, OpraHH3alMy NporpamMm H T. I.

Aptops! BEIpaxaloT 6iarogaprocts wi.-kop. AH CCCP II. E. Oxonum-
CKOMY 32 BHHMaHHe U NOALePXKKY B pa6ore, wi.-kop. AH CCCP JI. H. Kopo-
JeBy, KOTOPHII CBOHMH MOMEJaHHSMH H COBETaAMH CTHMYJIHMPOBaJ pa6ory
Hak KHHroH, THTyabuoMy penaktopy lO. M. Baskopckomy 3a moJesHble
saMeyaHus.

Kpome TOro, aBTOpH! BLIpaKaioT ¢Bol0 GaarogapHoctb E. M. Kyryme-
BY, NPENJIOKHBIIEMY HIEH HEKOTOPBIX 3311a4 U BbICKA3aBIIEMY PSiJ| IOJIE3HEIX
COBETCB H 3aMeuaHHil MO PYKONMHMCH KHHTH.

ABTOpH GyAYT NpU3HATENBHE BCEM YHTATENSM, KOTOPLIE BLICKAXYT CBOU
3aMeyaHHs M IOXKeJaHHS, a TaKKe coo6maT 060 Bcex 0GHAp YKEHHBIX OMING-
KaX HJIH HEesCHOCTX.



FJIABA 1
OT 3AJJAYH K NPOrPAMME

TBOPUYECTBO €CTh BbIpaxKeHHE OCHOB-
HBIX 3aKOHOB BCeJieRHOH. KaxAass uc-
THHHas pabora HMeeT CBOIO KpacoTy.

H. K. Pepux

JlesTeNIBHOCTD NMPOrpaMMHCTa HauMHAeTCsl C 3ajaud. ViMeHHO HeoGxo-
JIHUMOCTb pelIaTh CJIOXKHEIE KOHKPETHEHE 3aJauM, BO3HHKAIOUIHE B Pasiny-
HBIX OGnacTAX HAyKH, TeXHHMKH, NPOH3BOJACTBA, 3aCTaBJIfeT Bce GoJbliree
YHCJIO CleNManucToB npuGerats K momomu OBM. U 3peck BosHHKaeT npoG-
Jema: KaKk ¢ momompio SBM pemuth NOCTaBIEHHYIO 3ajauy? YKasaHHasi
npoGieMa 3aHHMaeT LEHTPANbHOE MECTO CpefH NpOGJeM HCHOJB30BaHHS
OBM. IlpaktuueckH BCSH HCTODHS Da3sBUTHSA BBIYHC/IMTEJBHON TeXHUKHM H

NPOTPAMMA

MOOVAb 1| |MOAYNB2 | ¢ oo |MOAVILN

.
Ky

NPOLLE LY PA 1

° o

MPOUEOYPA K| BI0K DAHHBIX 1

Puc. 1

HH(OPMATHKH — 3TO IOC/JeI0BaTeJHHOCTh KOHKDPETHBIX 3TAaloB HA NYTH K
pellenHio 3Toi MpoGJeMbl, HANpaBJeHHBIX Ha Ppa3paGoTKy S3BIKOBLIX
cpeficT ofwelus yejoseka ¢ DBM. OFHHM H3 OCHOBHEIX 3TAallOB peUICHHS
3afauy ¢ nomoubio OBM sBasiercss paspaGoTka nporpammsl.

[Tporpavma — 3TO omHcaHHe Ha fA3blKe NPOrPAMMHPOBAHHS MHpolecca
pemenns 3afaux na 3BM, HauMHasg ¢ BBOZA HCXOAHBIX NAHHHIX M KOHYas



BLIBOZOM PE€3yJbTATOB pelreHHst. B 3aBHCHMOCTH OT HCIO/Ib3YeMBIX SI3BIKOBBIX
CPEACTB, MPOrpamMMa MOMET COCTOATb M3 OJHOrO HJIH HECKOJBKHX OTAENBHO
Tpancaupyemeix Mofyaeit (puc. 1). Kaxpei mopyas, B cBolo ouepeap, co-
JIePXKUT ONUCAHHE OJHOH MJIH HECKOJNbKHX MpOLEAYp, (YyHKIHHE, GJIOKOB
JaHIIHX,

B nporpamme Ha g3biKe GOPTPAH KaKAbIE MOAYJb COREPKHT ONMHCAHHE
JIHUIb OJHOH NPOTPaMMHON eIHHUIE! OFHOrO U3 YeTHIPEX BHIOB:

1, rnasHB Moxyab nporpammsl (PROGRAM),

2. noznporpamma (SUBROUTINE),

3. moanporpamma-pyHrnus (FUNCTION),

4, o6wuit 6ok fanuux (BLOCK DATA).

Paspa6oTka mporpamme! — CJIOXKHEIH M TpyJoeMKuii npouece. B Tabiau-
ue 1.1 mepeunc/IeHbl OCHOBHHIE STab! PellienAs 3afayd Ha OBM u, B Hact-
HOCTH, paspaGoOTKH NpOrpaMMbl, HauHHAs C HOCTAHOBKH 3ajayd H KOHYas
HHTePOpeTalHel HOJNydYaeMblX Pe3yJbTaToB BBIYHCJEHHH,

TaG6auna 1.1
OcHOBHBlE 3Talbl pelleHHsT 3ajayd Ha DBM

Ne Sran dopmMa npeacTaBJeHHS

1 Oco3nanue npoGieMer H ¢opmyan- | EcrectBeHHBIH S3BIK
pOBKa 3aJau, HaleNeHHOH Ha ee
peitieHHe

2 @opmanbHas NOCTAaHOBKA 3ajauH EcrecTBeHHBIH S3bIK-}-A3BIK

MaTeMaTHKH
3 PaspaGoTka Metoma M ajroputMa | SI3EIK MaTeMaTHku

peleHHda 3ajauH

4 PaspaGoTka CcTpPYKTyp ZHaHHHX H | IlceBROsS3bIK MpOrpaMMHpO-
npoueayp AJs paGorsl ¢ HHMH. [Ipo- | Banus
eKTHPOBaHHEe Ofllel OpraHH3alHH
IPOT PaMMBI

5 TepeBox anaroputMa Ha sI3bIK NpO- | SI3BIK NpOrpaMMHPOBAaHHS
I paMMHPOBaHHS

6 | PaspaGotka cucrembnl TecToB M | SI3BIK TporpaMMupoBa-
OTNIafKa NpPOrpamMbl HHS -} MAIOHHHBIY  513BIK

7 Peieie noctaBneHHOH 3ajaud M | SI3HIK TaGuHMI, rpadHKOB,
MOJyYEHHEe PEe3y/IbTATOB BEIYHCJAEHUH | PHCYHKOB

8 O6paGoTka pesy.bTaToOB BbluHcle- | EcTecTBeHHBIH s13BIK-|-3bIK

HUH H HX HHTEpNpeTanust

MaTeMaTHKH

HenocpeacrsenHo K npoueccy paspaGoTKU NPorpamMMEl OTHOCSTCS 3Ta-
oo 4—6, 50 u 3sTanbl 2—3 OKA3HBAIOT HA HETO ONpeJeJieHHOe BIHSHHUe.
Kaxppiit 2Tan paspaGoTKH NPOrpamMMbl XapaKTepH3YeTCS PeLIEHHSMH IO
KOHKPeTH3alu¥ NPOrpaMMH, KOTODHE NpHUHHMAOTCA Ha 3TOM 3Tame, H



topmoft mpelcraBieHus mporpammbl. PacemoTpum Gogtee OAPOSHO HEKOTO-
phle H3 3TamnoB.

HauneM ¢ TpeThero srama — sTama pa3paGOTKH MeTOZa M airopuIMa
pelliel Hs 3ajaul. MH He CJyyaifHO He OTHECJIH 9TOT 3Tan K pa3paGoTKe mpo-
rpammel, CyliecTByeT BaxKHOe Pa3HuHe MEXIY aJrOPHTMOM H NPOrpamMmoil.
H s10 pasnuuue He TONLKO N0 (opme, HO H MO cofepxkanuio. IIporpamma —
9TO HE IPOCTO AITOPHTM, SaNMCAHHBI Ha S3bIKE NPOTPAMMHPOBAHHS.
IMporpamma — 510 pe3yJbTaT OTOGPAXKEHHS ANTOPATMA Ha KOHKDETHYIO
BBIUHCJHTENbHYIO CPely, YUHTHIBAIOMHA BCe ee BO3MOXKHOCTH M OrpaHHue-
Hus. [loscHuM ckasaHHOe.

Paspa6ateiBasi, HanpHMep, aaTOPHTM BHIYHCJAEHUS KOpHeH ypaBHeHHS,
MH He 3aJyMEIBaeMCSi O TOM, KaKHe MpOTpaMMHEIEe cpeAcTBa GYAyT HCIOJb-
30BaThCH NJf OGecreyeHHss HeoGXONMMOH TOYHOCTH BEuMcIeHHH. OxHaKo
NpH 3aIHCH 3TOr0 aJrOpHTMa Ha s3bIKe NPOTPaMMHMPOBAHHS HeOGXOAUMO
ONpENENHTD, C KAKOH TOYHOCTBIO GYAYT MPEACTaBAATLCS JNAHHEIE H KaK He-
06XOMMO OPFraHH30BaTh STH BHIYHCIEHHS, YTOGH! 0GECIEYHTD 3Ty 3aJaHHYI0
TOYHOCTb. TaK, Hampumep, B (opTpaHe Hafo BHIGPATh THIBI MEPeMEHHEIX
REAL uaun DOUBLE PRECISION. [Opyroii npumep. Peiuasi 3agauy, Tpe-
Gyiolmyo GOJIBIIOrO BPeMeHH BBIYHCJAEHME, MBI JO/IKHHE N03aGOTUTBCA O
COXPaHeHHH NPOMEXKYTOYHHIX De3yJbTATOB Ha BHEIIHUX HOCHTEJASAX Ha
cayuait BoamoaxHOro cGost B paGore 3BM uiu Ha cayual npoBefeHHUs BbIYHC-
JeHufl B HeCKOJbKO nmpuemos. Eme npumep. Jlio6ass 3BM Mmoxet paGoTath
JIHIIb C YHCJAMH B OrPaHHYEHHOM JManasoHe. Ecii B 3ajaue mpuxoautcs
HMeTb JeJIO C YHCJIAMH, BEIXOASILHMY 32 JONYCTHMBIH AHana3oH, TO Heo6xo-
JIHMMO pas3paboTaTh HONMOJHHMTENbHO CHELHaJbHHE CHOCOGH IpeACTaBIeHHS
JaHHBIX W/WIYM H3MEHHUTb AATOPUTM DelieHUs SajauM.

PesynbTatoM TpeThero stana sIBISETCS QJIrOpHTM, IPeACTaBJICHHEH Ha
€CTeCTBEHHOM SI3HKE C HCIOJIb30BAHHEM MaTeMaTHYeCKOH TePMHHOJNOTHH H
CHMBOJIHKH,

UYerBepTHil 3Tam, ¢ KOTOPOro, COGCTBEHHO, H HauMHaeTCs paspagoTka
NPOrpaMMHl, ABJISIETCS CaMBIM OTBETCTBEHHHIM. FIMeHHO Ha 3TOM 3Tame mph-
HHUMAIOTCSI OCHOBHEIE DelleHHs MO OPTaHH3alHH NMPOTPaMMBI: IPOHCXOAHUT
pas6ueHue nporpamMMmbl Ha MORYJH, ONpejensieTcs ¢opMa IpejCTaBiIeHHs
JaiHHX Y cnocobbl ux o6paGoTky. HanpuMep, MHOMXECTBO MOXKHO NpeAcTa-
BUTb C IIOMOILBIO MacCHBA, CIMCKA, Xeul-TaGJHIbl, GYHKUHH, B 3aBHCHMOCTH
OT TOro, KakHe omepauyu GYyAyT NPOH3BOJUTBCS HAJ STHM MHOXKECTBOM:
NOHMCK SJIeMeHTa, BKJIOUEHHe HJIHM HCKJIOUeHHe 3JIeMeHTa, YNOopsAoueHHe
9JIEMEHTOB MHOXeCTBa H T. A.

PesysbraToM ueTBepTOrO STama SBJASETCS INporpamMa, 3alHCaHHas
Ha ICeBJOSA3HKE NPOrpaMMHPOBAHHS, NPeACTaBJSIOMEM CMeCh €CTeCTBeH-
HOTO fI3blKa M SI3HKa NPOrPaMMHPOBAHHS, @ TaKXKe HEKOTOPHX APYTHX
BCIIOMOTraTeJbHHX CPe[ACTB, Hanpumep, GJIOK-CXeM.

Ha nsTom sTame npOUCXOAHT OKOHYaTebHAsE KOHKPETH3alusi Nporpam-
MBI Ha KaKOM-JHOO sI3blKe NPOrpaMMHPOBaHHsl. AGCTPakTHBIE CTPYKTYPH
JaHHBIX OTOGPAXAIOTCA B KOHKPETHHE CTPYKTYPHl JaHHHIX BHIGPAHHOrO



S13BIKa, YTO I103BOJISIET KOHKPETH3HPOBATh M NPOLEAYPH 0GpaGOTKH 3THX
crpykryp. Tak, HanpuMep, aGCTPaKTHYIO CTPYKTYPY THNA CTeK Ha s3biKe
tdopTpaH MOXKHO pPeaqH30BaTb HeCKOJBKHMH CIOCOGaMH: KaK MaccHB
C yKasaTejeM BepDIIHHBl CTeKa M KaK CBSI3aHHBIl OJHOHampaBJeHHb
CIIHCOK.

IIfecroii aTan Kak Gbl MOABOAMT UTOT NMPOAEaHHOMN paboTe. 3xech onpe-
JleJIfieTcss, HAacKOJBKO IOJyyeHHass Nmporpamma COOTBETCTBYET HOCTaBJIEH-
HOH 3ajave. Jlasi 3TOro cocramisieTcd HaGop TeCTOB, HAa KOTOPHIX JIETKO
NpeAcKashiBaeTCs MOBeJeHHe NPABHIbHON mnporpammel. BriGop cucrems!
TeCTOB — OTBETCTBEHHOE H TPyRHOe Jieso. IIpakTHuecKH GLIBAeT HEBO3MOXK-
HO NOCTPOHTb CHCTEMY TECTOB, OGeCNeYHBAIOMMX MOJHBIH KOHTPOJNbL mpa-
BHJILHOCTH paGOTH Bcex yactedl nporpammsl [15]. B zanbeiiurem 6yayT nos-
POGHO OGCYXKAEKE TPYAHOCTH, BO3HHKAIOIHE HA 3TOM 3Talle.

Ha kaxpoM sTane pelmieHHs NOCTaBJEeHHOH 3afauH MOTYT GHIThH JAOMYy-
IEeHB! OLIMGKH. DTH OIHOKH NPOSBJIAIOTCA HAa MOCJEAYIOMHX 3Tanax pere-
HHUS 3afauu. B sToil KHHre BHUMaHUe GyeT COCPeNOTOYEHO TVIaBHEIM 06PasoM
Ha omHuGKax, BO3HHKAIOIMHKX Ha 3Tanax 4—b5 M OOHapyXKHBaeMBIX Ha
IIECTOM 3Tane B XOJe OTJafKH mnporpammbl. IIpH 3TOM H3 paccMOTpPeHHs
HCKJIIOYeHb! CHHTAaKCHYECKHE OMIHOKH B MPEANIOI0XKEHHH, UTO OHH YXKe yCTpa-
HeHBl H MBI HMeeM JeJIO C MPOrpaMMOi, YCTeIIHO Npoulefie TpaHCISIUIO,
KOMIIOHOBKY H 3arpysky B namsatb OBM ans ucnomnenus. Hac Gyayr uH-
TepecoBaTh OMIMGKHM B NpOrpaMme, NMPOSBJSIOLIMECST B NpPOIECCe BHIIOJHe-
HHSl OTJIaXKHBaeMOH MPOrpamMMbl U He CBSI3aHHBIE HENMOCPEACTBEHHO C aJro-
PHTMOM DeIleHHS 3aJauH.

YcrpaneHue oGHApyXeHHOH OMIMOKH MOXeT mMoTpeGoBaTh NMepecMOTpa
pelleHyit, MPHHATEIX HAa HECKOJbKHX BHILECTOSAIIUX YPOBHAX, H YaCTHIHOTO
MNOBTOPEHHS HEKOTOPHIX 3TanoB. TaKuM 06pPasoM, MOJIyYaeTcss HTepalHOH-
HHI Tpouecc, B XOA€ KOTOPOTO NPOTPaMMHCT, OGHapyKHB OLIHGKY, BHO-
CHT H3MeHeHMs B NPOrpaMMy H BHOBb NPOH3BOAHT TeCTHPOBAHHe.

HecmoTpss Ha Kaxymylocs OYeBHAHOCTb, CaMO NOHATHE OWINGKH B
nporpamme TpeGyeT KOMOJHHTENLHOrO oOBsicHeHMs. PaspabaTeiBas mnpo-
TPaMMy AJisi PelIeHHs KaKoH-i1HM6O0 3ajau, MPOrpaMMUCT MLICJIEHHO CTPOHT
MOJe/b, OTPaXaIoIyI0 B3aHMOCBSI3b BXOAHBIX JAHHEIX NMPOrpaMMbl H HOJY-
4YaeMoro pesyabTrara. OTa MOAENb, KaK NPaBHJIO, ABJSAETCA HENONHOH H
NOKPHIBAeT JIMIIb HeGOJBLIOE MHOXKECTBO BO3MOMKHEIX BXOJHBIX JAHHBIX,
JIsT KOTOPHIX MOXHO «BPYYHYIO» MOJYYHTh TpeOyeMblii pe3ysbtar. HiMeHHO
3TH JaHHBIE U HCIOJB3YIOTCS BNOCJEACTBHH B KauecTBe TECTOB AJs OTIaAKH
nporpammel. Ilponmyckas TecTHl, HPOrPaMMHCT NBITAaeTCS BEISIBHTb OIIHGKH,
coaepxamuecs B nporpamme. IIpu 3TOM B KauecTBe KPHTEPHS OIIHOGKH HC-
NOJIb3yeTCH CAeAYIOMil Te3HC: npozpamma codepoxum OuwubKy, ecau ee
Ppeansbroe nosederue OMAUYALIMCS O 0JcUOAeM020, CO30AHHO020 NO YMO3PUMEND-
HOL moOeau. YcraHoBJeHHe (paKTa HecOBNAJeHHS NPENNONAraeMoro H pe-
aJIbHOTO NMOBeJleHHs1 IPOrPaMMEl Ha3hIBaeTcsl OOHApYXKEHHeM HJH (HKcall-
el omu6GKkH. JHarHOCTHpPOBaHHe OMIHGKH — 3TO BHIBJICHHE H JIOKaJH3a-
IUS MPHYHI, TPHBOAAIIUX K IOSBJIEHHIO OWIHGKH,



PaccmoTpHM, Kak BOSHHKAIOT OLINGKM MpOrpamMMHpoBanus. Bosburuin-
CTBO OHMIMGOK BHOCHTCS B NPOrpamMMy NMpH OTOGPaXeHHH aJrOPHTMA Ha s5bIK
nporpamMvupoBanus. TunuyHas omuGKa Ha 3TOM 3TAlE — 3TO HEMOJMHEI]
yueT orpanHueHuit, 06yCJIOBJIEHHBIX S3HIKOM MPOrPaMMHPOBAaHHS H KOHKpPeT-
Holt 3BM, Ha KoTopoii GyfeT pemaTecs 3afaua. Jlpyras ommu6ka — 3TC
Pa3MIHYHOE HCIOJb30BaHHE OJHHX M TeX e 0OLEKTOB B PasHbIX MECTax mpo-
rpaMmel, Hanpumep paboTa C NPOCToi mepeMeHIION KaK ¢ MaccuBoM. [IpakTy-
YeCKH B Kaxjioii mporpavme (ocoGeHHO Ha (OPTPaHe) BCTPEUAETCHA CHTYa-
IMA, KOTJA HCIOJb3YeTCs HeomHCaHHBIX OOBEKT. B psale cayuaes st
olIHGKa MOXeT GHTh OGHAPYHeHa TPAHCAATOPOM, HO OUYEHb YacTO OHA OCTa-
eTcs HesaMeueHHOH.

MHoro focafHbIx OMIMGOK BO3HHKAET B IIPOIlecce NepeHoca TeKCTa mpo-
rpamMMbl HA MalIMHHBIE HOCHTENH: Nep@oKapTel, nepdoneHTy, BBOL C TEPMH-
Hala Ha MarHUTHEIE HOcHTeJH. XOTA BO3HHKAIOUMe ONEYaTKH NOBOJBHO
JIerko OGHapyXHBAIOTCS, TeEM HE MeHee OHH JOCTaBJSIOT NPOrPaMMHUCTy He-
MaJo XJIOINOT.

Tlomumo oOmIHGOK B NpPOrpamMMe 4acTo BO3HHKAIOT OLIMOKM B NaHHBIX,
HCIIOJB3YEMBIX NMPOTpaMMoi. DBbisiBIeHHe STHX OMMGOK NMPAKTHYECKU MOJ-
HOCTBIO JIOMHTCA Ha o6pabaTeiBaiomyio nporpammy. O6 3TOM Hajgo Bceria
TIOMHHTb M HpefycMaTPHBaTh B HpOrpaMMe CPeACTBAa KOHTPOJA NPaBHIL-
HOCTH HCNOJb3YEeMBIX HaHHHIX.

Cnenyromuit Bompoc, KOTOPHIE GyReT paccMOTpeH,— KaKHM 0GpasoM
DPOU3BOZMTCS OOGHAPYKEHHe OMIHGOK B Iporpamme?

TIpexne uyeM NpPHCTYNHTb K BHIIOJHEHHJO NPEANHCAHHBIX REHCTBHI,
nporpamMMa NMPOXOAHT uyepe3 o6pPaGOTKY PSAfia CHCTEMHBIX NMPOTpaMM: Tpalic-
JIATOPa, PejaKTopa BHEIIHHMX CBs3eH (kKoMIOHOBLLHMKa), 3arpysuuxa. Kpo-
Me TOro, MPOLECC HCIONHEHHS MPOrpaMMel KOHTPOJIHPYETCS Olep allHOHHOM
CHCTeMOH M NOJNEPIKHBaeTCs allapaTHBIMH CPeACTBaMH.

Tpu 06paGoTKke TeKCTa MPOrPaMMBl TPAHCAATOPOM BLITONHSIETCH CHIl-
TaKCHYECKHHl M, YaCTHUHO, CEMAHTHYECKHH KOHTPOJb NPaBHJIBHOCTH TNpO-
rpaMmbl. Tak Kak CHHTAaKCHC sI3blKa CTPOro (OPMalH30BaH, TO NPaKTH-
YecKH BCce CHHTAKCHYeCKHEe OUIMGKH JOCTAaTOYHO 3(peKTHBHO BLISBJSIOTCH
32 HeCKOJbKO MNpefbsiBJeHHIl mporpaMMel TpaHcasTopy. K coxamenwmio,
HH OfMH M3 U3BECTHBLIX aBTOPaM TPAHCJASTOPOB IO T€M HJIH HHBIM NP HYHHAM
HE OCYILECTBJSAET HOJHOTO CHHTAKCHYECKOTO aHAaJH3a NPOrpammbl, UTO OC-
TaBJsieT BO3MOXHOCTh NPOHHKHOBEHHS OMIHGOK B mnporpammy. Cuenyer
TaK:Ke y4HTHIBaThb, YTO TPAHCIATODP, KaK H APYyrHe YNOMHHABIIHECS CHCTeM-
HBle POTPaMMBl,— 3TO OOBIYHbIE NpPOrPaMMbl, a 3HAYMT, OHHM CaMM MOTYT
cozepxaTh OWHGKH (mpaBHibHee GbIIO GBI CKa3aTb — COAEPKAT).

CeMaHTHUeCKHH KOHTPOJIb NMPaBHIBHOCTH NpPOrpamMmbl ropasgo Go.ee
CJIOXeEH, TPYHOEMOK H MeHee jopManu3oBaH. Kpome TOro, OH OCyIIeCTBJis-
€Tcs JIHUb B paMKaX OJAHOIO OTHEJBHO TPaHC/JIHpyeMoro MoayJs. IlpH atom
OIIHGKH, BO3HHKAIOLIME HA «CThIKe» MOAyJel (ommuGKHM HHTepdeiica), ocra-
10TCSl He3aMeueHHBIMH, MICTOYUHHMKM TaKHX OMWHKGOK B mporpammax Ha ¢opr-
pane o6cyxKnialoTesl B I 3. .



Iocsie TOro Kak OTTPAHCIMPOBAHH BCE MOAYJIM NPOrPaMMbl, HACTYNaeT
ouepefib paGoThl PeAaKTOpa BHEMHHUX cBs3ell. OcHOBHAS 1eJb 3Tof mporpam-
MBIl — CBSI3aTh B €[HHOE LEJOe OTHEJbHEE MOXYJH NpPOTPaMMbl, OpPraHH30-
BaB BsaumojelicTBHe MexAy HHMH. Kpome MopyJiell, HaIMCaHHBIX MOJB30-
pareJjieM, K NporpaMMe MOICOeAUHSIOTCS HEKOTOPHIE CTAHAAPTHEIE CHCTEMHEIE
MOJIyJIH, OGECIEUHBAIONHe, HampuMep: BBOA-BBIBOJ JAHHBIX, BHIYHCJEHHE
craHjapTHHX (yHKnMH. PefakTop BHEWIHHX CBsi3eil, B CBOIO Ouepefb,
BHISIBJISIET HEKOTOPHIE CeMaHTHYecKHMe OIMHMOKHM HHTepdeiica Mexay Mopy-
JISIMH,

K uncny omu6oK, oGHapy:KHBaeMHX PENAKTOPOM BHEIUHHX CBs3ell,
MOT'YT OTHOCHTBCS, HallDHMEP: HECOOTBETCTBHe HJIMHH ofuero Gioka ma-
MATH B PasHbIX MOAYJSX, PA3jHYHOE YHCJIO NApaMeTpOB B OMHCAHHM MOX-
nporpamMMel M B OGpalleHHH K Hell M HEKOTOpHe Apyrue omubku. Xotsa B
npomecce KOMIOHOBKH HPOTPaMMbI MOTYT GHITh BBISIBJIEHH MHOTHE M3 HMeIO-
IIMXCS B MPOrPamMMe OLIHGOK, TEM HEe MeHee HH OJMH M3 H3BECTHHIX aBTOPaM
PeNaKTOpOB BHEUIHHX CBs3efl IO PasHEIM MPHYHHAM 3Toro He gmenaer. Oc-
HOBHASl TPYHRHOCTb 3aKJIOUAETCS B CONPSIKEHHH HPOTrpPamMM, HAMHCAHHBIX
Ha Pa3NMYHBEIX f3BIKaX NPOrPAMMHPOBAHHS, H B 3HAUHTEJBHBIX HAKJIaJHBIX
pacxoiax, CBS3aHHBIX C JOCTaTOYHO NMOJHBIM KOHTpPoJeM. B Hacrosiee Bpe-
M, KOTZa CTaJO OYEBHAHEIM, KaKHe OrPOMHEIE TPYHO3aTPATH IPHUXOAATCH
Ha OTJIaJKy NPOrpamMM, a TeXHHYecKHe BoaMoxHocTH SBM cunpHO yBeanyn-
JIHCh, HaMETHJICS ONpejeJIeHHEI OBOPOT B CTOPOHY Pa3paBOTKH Mporpam-
MHO-alIapaTHBIX CPeACTB KOHTPOJS INPaBHIBLHOCTH BBEIMOJHEHHS IIPo-
TpamM.

B HekoTOpHIX peanH3anHax f3blKa GopTpaH (a TakKe B APYTHX f3HIKAX
NPOrpaMMHPOBAHHS) HMEIOTCS CPeJCTBA KOHTPOJS 3a HCIOJHEHHEM IIpo-
rpaMmMbl, HanmpHMepP KOHTPOJb BHIXOJ@ 3HAYEHHS MHIEKCA 3a FPAHHUIB Mac-
cuBa. Hanuume Taxoro kKOHTpossi ofieryaet oT/agKy mnporpamm. OnHaxo
3TO He pelllaeT MpoGaeMy NOJHOCTBIO, TAK KaK BO BPeMs HCIOJHEHMS Ipo-
TpaMMBI CPEACTBA KOHTPOJS HCKIIOYAIOTCA M3 NMPOTPaMMEl B [EJSX 3KOHO-
MHH HPOLIECCOPHOrO BPeMEHHM M naMsATH (B GOJBIUHHCTBe cepHuiiHbIx SBM
9TH CPEJCTBA alNapaTHO He NOJKEPIKUBAIOTCS).

Kax caiepyer H3 NIpHBENCHHOrO «ONPeAeNeH Ay OUIHGKH, HE CYLIECTBYET
KaKoro-i160 ()opMaJbHOro cnocoba YCTAHOBJEHMS (haKTa HaJMYHS OMIHGOX
B nporpamme. Bee cBofHTCS K TaKoil JOBOJBHO PACIIBIBYATON KaTeropuH,
KaK «OBeleH e MPOrpaMMEl», YTO CaMO MO cefe HHYEro He JAeT JJIs NPAKTH-
KH OTJIafKH IPOTpamM.

HexoTtopyo nmomomp B BHISIBJIEHHH OLIHGOK OKA3HBAIOT ANNapaTHhE H
CHCTEMHbIE CPEACTBA KOHTPOJSI NPABHALHOCTH BEINONHEHHS MPOrPaMMEL
Psp omH#60K MOXeT GHITh BHISIBJIEH € NOMOIBIO CHEIHANLHEIX CHCTEM OTJaj-
Ky nporpamm. HixXe NpHUBOAUTCA CIHCOK «CHMITOMOB», YKasHIBAOMHX Ha
HajHyHe OmMHGOK B mporpamme. IlpeAsaraemslii CMHCOK He mpeTeHAyeT Ha
TOJHOTY. B0O3MOXKHOCTH BEISIBJIEHHS OUIHGOK B IPOrpaMMe BO MHOTOM 3aBHCHT
OT CPEACTB KOHTPOJIS, HMEIOUIHXCA B amnapatHoit yacty 3BM u B onepa-
1HOHHOi cucTeme [18, 27, 35, 38] (cM. npuaoxkenue 3).



Ocrosrbte ghopmot nposereHUs OULUOOK

1. Omu6KH NpH BHIMOMHEHHH apH(METHYECKHX Omlepaunuii M CTaHAAPTHHIX

OyHKIH#A:

1.1. penenme Ha HyJB,

1.2. mepemosnHeHue (Kax MOJIOXKHTENBLHOE, T. €, Pe3YJbTaT BHYHCJEHHIT
[0 MOAYJIIO GOJIblIe MAKCHMAJIbHO BO3MOXXHOTO NMpPEJACTABJEHHS YUC-
Ja B OBM, Tak W oOTpmiuaTteNbHOe, T. € Pe3yJbTAT BHYHCJEHHIH
1O MOAY/I0 MEHbIlle MHHHMMAaJbHO BO3MOXHOI'O OTJIMYHOTO OT
HyJS yucaa, NpeAcrasuMoro B OBM),

1.3. oTiiHuHe pe3y/bTaTa apU(METHUECKHX ONepalHil OT OMXHLAeMOro,

1.4, ofpameHHe K CTaHZAPTHEM (QYHKUIMAM C HEJONYCTHMEIMH 3Haye-
HHSIMH NlapaMeTpoB.

2. OmubKu, cBS3aHHble C 8BaTHPAHUEM KOMaHJ H NepeMeHHHIX,
3. Omu6Kyu ynpaBieHHs:

3.1. sanukiMBaHHE — GeCKOHEYHOE MOBTOPEHHE ONHOH M TOi Ke 9acTH
HpOrpaMMel,

3.2. mocsiefloBaTeJIbHOCTL NPOXOXKAEHHS YYaCTKOB NPOTPaMMhbl He COOT-
BETCTBYET OXHAAeMOMY,

3.3. moTepst ynpaeJjeHMs, NPHBOAsSMmIas K omHOGKaM pasHOro poxa, Ha-
NpHMep K TaKHM, KaK obpaleRHe K 3anpeleHHol ofnacTy NaMsTH,
HONBITKA BHIIOJNHUTL 3aNpeMeHHYI0 KOMAaHAY HJIH «He KOMaHAy»
H T, I

4. OmuGKH BBOJA-BHIBOJA:

4.1, «cTpaHHas» NeyaTsb,

4.2, coobmeHuss 06 omuGKax OT CHCTEMHHX HpPOrpaMM BBOXA-BHIBOJA.

B mpouecce OTIafKH W HCIOJHEHHS NPOrPaMMBI HPOTPaMMHUCT (aKTH-
YeCKH HMeeT JesI0 He TOJIbKO C IporpaMMoil, HalMCaHHOM Ha si3sIKe GopTpaH,
a u c mporpammoil B Koxax DBM, moJiyueHHO! B pe3yJbTaTe TPAHCISLHH,
KOMIIOHOBKH Y 3arpy3KH OTAEJbHBIX MOAYyJeH, HalHCaHHBIX NPOrpaMMHC-
TOM, H CHCTeMHEIX MoayJsel. [TosToMy JJsi ycnelmHOro mpoBefeHHs OTJafKH
NPOrpaMMHCT JOJI2KEH XOPOILO NpeACTaBIAT:

1) kakyio apxureKkTypy HmeeT BM, Ha KOTOPO# NPOHM3BOAUTCS OTJIAAKA
H BBIIOJIHEHHE NPOTrPaMMbl, ¥ 0COGEHHOCTH BEITOJIHEHHS KOMaHJ o6paGoTKH
JaHHHX,

2) Kak TpaHCJAHPYeTcs MporpaMMa Ha MallHHHHI SI3bIK,

3) Kax npejcTaBisercs nporpaMma B kogax 3BM,

4) KaK opraHm3oBaHa nporpamma B namsatud SBM,

5) KaK NpPOMCXORMT BHIIOJHEHHE HIPOrpaMMbl H KaK OCYUIECTBJISIeTCS
B3aHMOJIEHCTBHE MeX]Y OTHENbHBIMH MOAYJSMH,

6) KaK MPOMCXORMT B3auUMOJAEHCTBHE NPOTPaMMEI C ONePall HOHHEIM OKPY-
JKEHHEM.

ApxuTeKTypa coBpemeHHHx DBM Becbma pasHooGpasHa [26, 29, 39,
40]. C TOUKM SpeHHs peaNu3aliuy si3kika GOpTPaH HanGosee BAXXHEIMHU SBJIS-



OTCS BO3MOXKHOCTH IIpEACTaDJCHHS CTaHAADTHBIX THIOB NAaHHBEIX f3BIKA H
pa6oTa ¢ HUMH (3TO KacaeTcsl BEIYHCJEHHH ¢ miaBaioliel TOIKOH).

B nacrosinee BpeMst TEOPHS M NPAKTHKA TPAHCASILHH SI3HIKOB pOrpanm-
MHUDOBaHHs fABJISETCH JOCTATOYHO PAa3BHTOH IHCIHIJIHHOM [14, 31, 32].
HauGosee pacnpocTpaHEHHBIMH SBJSIOTCS METOAB TPAHCIAIHH, OCHOBAHHEIC
Ha LEJOCTHOM NePeBOJie NPOrpamMMbl, T. €. KOTAA NPH TPAHCASLHH Kax-
JOro omepatopa MPOrpaMMBl YUHTEIBAEeTCS He TOJbKO €ro KOHKPETHOE COAep-
JKaHHe, HO H ero MeCcTO B MporpamMMe H B3auMOCBSI3b C ADYTHMH omepaTopa-
MH. Lleap TaKMX MeTONOB TPAHCJISUMH — YJAYUNIHTH paGOyHe XapaKTepHC-
THKH NPOrpaMMBbl TaKHe, KaK BPEeMs BHINOJNHEHHS H 00BbeM HCIOJb3yemoli
namsiTd. THOHYHEIM TPHMEPOM NPHMEHEHHS TaKOH METONHKH SIBJISIOTCS
ONTHMM3HpYIOMYe TpaHCAATOPH |14, 31]1. CylecTBylOT PasiHYHBIE TOUKH
3PEHHA Ha JOCTOMHCTBA M HeJOCTAaTKH NPHUMEHEHHSI TAKHX MeTOHOB TPaHCJIsi-
uuu [28]. TN1aBHBIM HEIOCTATKOM STHX METOZOB SBJISETCS OTCYTCTBHE B3aHM-
HO OJHO3HAYHOTO COOTBETCTBUS MEXJY ONepaTOPamMH SI3BIKa B mporpamme H
MAIIHHHBIM KOAOM JIJISi STHX ONepaTopoB. TPaHCAATOP reHepHPYeT KO,
SKBHBaJIEHTHHI! ¢ QYHKIMOHAJBHON TOYKH 3peHHs Bcell mporpamme B Le-
JIOM, @ He OTJeNbHOMY ONepaTopy NporpamMbl. Takas CHTyalHs CyLiecT-
BEHHO 3aTpPyAHSeT NpolecC OTIaAKH IPOrpamMMbl, TaK Kak, JIOKaJH30BaB
oWHGKY B MalIMHHOM Koje, GblBaeT TPYAHO HaHTH cOOTBeTCTBYIouwee efi
MeCTO B HCXOJHOH nporpamme Ha gopTpane.

Kak npaBuio, MamuuHbI SI3BIK HACTOJIBKO G0TaT, YTO OJHH H TOT XKe
omeparop f3biKa (OPTPaH MOXKeT OHTL OTOGPaXKEeH B Pas3jHyHbIe MOCTeA0Ba-
TeJIbHOCTH KOJOB MALIHHHOro sisbika (cM. ri1. 3 u Ilpunoxenue 1, [26, 29,
32, 39, 40]). C pyHKIHOHANLHOI TOUKY 3PEHHS BCe STH OTOGP AXKEHHS SKBH-
BaJIeHTHBl MeXAy co6oil, moKa nmporpamMMa paGoTaeT B «IPefyCMOTPEHHBIX»
pamkax. Ho B mpouecce oTJajKH NPOrpaMMHCT KaK Pa3 CTaJKHBaercs C
HeCTaHJapTHHIMH CHUTYallHAMH M Da3iMuHf B NPEACTaBJCHHH ONePaTopoB
SI3BIKa yXKe HrpaioT poJib. 3HaHHE HCNOJIb3yeMOro Crnoco6a mpefcTaBieHHs
OlIePaTopoB SI3BIKA NOMOTraeT NpPaBHJIBLHO JHArHOCTHPOBaTh owHuOKH. Ho
KHOTAA pa3/liuMe B TPAHCASAMHH NPHBOAHT H K Pa3jHYHBIM pe3yabTaTam
BbIYHCAeHHH. PaccMOTpHM B KauecTBe mpHMepa CieAyIOUIHi (pparMeHT npo-
TpaMMBI:

A=L1./3.
IF (A .EQ. 1./3)) PRINT 1
I FORMAT (' A=1./3.%)

Ipu BEINOJIHEHHH 3TOrO (PparMeHTa MPOrpamMmbl, MOJNYYEHHOH C MOMOILBIO
TpancaaTopa (optpan-Iy6ra, onepatop neuaru PRINT Gyzer oGoiigen,
a IpH HCMOJb30BAaHHH TPAHCAATOPA C sI3bIKa (opeKe GyAeT HameuaTaHo:
A=1./3.

(B ofoux cayuasx mporpamma BhMoJHsiercs Ha BICM-6.) Dto pasnnuue
Pe3yJNbTaTOB OGBACHAETCA TeM, YTO TPAHCAATOP C fA3HIKA (DOPEKC Npu
TPaHC/ASUUY BHYHCISET BCE BHIPAKEHHS, COCTOSUIME W3 KOHCTaHT, H
TNOACTaBJseT Ha HX MECTO B IPOrpaMMe pe3yabTar Beiuucaenns. Tpancasrtop



¢ A3biKa hoptpan-Jly6Ha sToro He genaet. OH IPOCTO BLIUUCJISIET STH BEIPAXKe-
HHS NPU BHIIOJHeHHH nporpammel. [Tostomy BhipaxkeHHe 1./3. B omepatope
IF Gyger no-pasHomy 06paGoTaHoO ABYMS yKA3aHHBIMH TPaHCJIATOPaMH.
Ins TpancasTopa ¢ sf3HKa (POPeKC NPUBENEHHEI (parMenT 3KBHBaJEHTEH
cleflylomemy:

A=0.333333E 0
IF (0. .EQ. 0.) PRINT 1
1 FORMAT (' A=1./3.")

Tpaucasitop 3ameHseT KOHCTaHTHOe BhipaxeHue 1./3. Ha KOHCTaHTY
0.333333E 0. CpaBHeHHe ABYX 4YHCEJ MNPOHU3BOAUTCA IYTeM BEIUHTaHHSH
BTOPOTrO YHCJA M3 NEPBOTO H CPaBHEHHS pesysbrata ¢ HyjdeM. Tak kax o6a
YHCJa SIBJASAIOTCA KOHCTaHTaMH, TPAHCJASTOP BHINOJNHSIET BHUYHTaHHE, IO-
Jayyas B pesysabrate Koncranty 0. Ilostomy B omeparope IF npoucxoput
CPaBHEHHe HYJA C HYJEM.

Hnsa tpancastopa ¢oprtpan-Iy6Ha ¢parMeHT nmporpamMmbl SKBHBaJeH-
TeH CJefyloueMy:

A=1./3.
IF (—1.)/3.4-A .EQ. 0.) PRINT 1
1| FOPMAT (" A=1./3.")

Ipu BEYHCJEHHH TO mporpaMme 3HaueHHe mepemensoit A umeer 40 pa3ps-
IOB, a Pe3yJbTaT BHUYHCAEHUS BHpaxenus (—1.)/3. B oneparope IF nmeer
80 paspsioB, Tak Kak B Npoliecce BHUHCIEHHS apH(MeTHYECKHX BEIpaXKe-
HU#l HCIOMBLSYeTCs PETMCTP MIAAALINX Pa3PSA0B. DTH AONOJHUTENbHbIE Pas-
PAALI B 0COGEHHOCTH MpEACTaBJeHHs yuces B OBM mpuBoaaT K HecoBnaje-
HHIO 3HaueHmit A u 1./3..

Kpome Toro, Bceraa BaXHO NOMHHTb CJepylouiuii momeHT. TpaHcis-
IIHSl KaXJOro MOAYJS MPOMCXORHT OTAEJbHO OT APYTHX MOAYJel mporpam-
Ml 3TO 3HAYHT, yTO HHGOPMANUsA, COAepKalasicd B OXHOM MOAYJe, Heaoc-
TYNHa JUIst APYTHX MOAYJell BO BpeMs TPAHCHSLHH.

Tenepr 06 opranusamuk nporpamMmel. B s3elke (opTpaH ompefeseHbl
caefyiomHe KJaacch OGBEKTOB:

1) Monysp — riaBHBI MOZYJb (B HEKOTOPBIX JHaJeKTax s3blKa OH
umeeT 3aros1oBok PROGRAM), noanporpavma (SUBROUTINE), dyuknus
(FUNCTION), 6sok aaunnix (BLOCK DATA),

2) o6muit 6ok namsite (COMMON),

3) omeparop-pyHKLHS,

4) cranpapTHas QYHKIHS WJIH MOANpOrpamma,

5) nepemeHHasi (MacCUB W/ TMPOCTasl NepeMeHHas),

6) xoucranuTa,

7) metka,

8) onepartop

B nporpamme, xotopas BemodHsetcss DBM, umeeTcsi, Kak npaBuJo,
JHWbL ONHMII KJacC 0GbeKTOB — CJ/I0BAa NaMATH WJIH 4acTH CJOB, NPEACTaB-



JieHHEIe CBOHMM ajpecoM (M cMellleHHeM BHYTpH cjloBa). TaxuM oGpasoM, Bes
COBOKYITHOCTb KJaccoB OGBeKTOB s3blKa (GOpPTpaH OTOGPaKaeTcs HA eRHii-
CTBEHHHIH Kjacc — Kijacc afpecoB. Takas cuTyanus, KOrja B OQHY Kyuy
CBaJHBAIOTCA «H CAlOrH H SHMYHHIAY, SBJSETCH HCTOUHMKOM MHOTHX OLIH-
60k. Ilpeacrasiienne oGbEKTOB BCeX KJACCOB JIHIIL ONHHM aApecoM IIPHBO-
AHT K HX 06Ge3NHUHBaHHIO. TPAHCAATOP CTABHT B COOTBETCTBHE KAXKIOMY
06BLEKTY NMPOrpaMMbl HEKOTOPOE MHOMKECTBO CJIOB NaMsATH (MM uacTell CJIOB),
3aIOJIHSIST UX COOTBETCTBYIOWMM Kozom [14]. Jloctyn K Hemy ocyitecTBiAsIET-
Cs 1O ajpecy OAHOro 3 cjioB. OGHIYHO TPAHCJAATOP OTBOAMT MOJ OOGLEKT
HECKOJIBKO TNOCJ/eJ0BaTeJbHBIX CJIOB MaMATH, & ROCTyN OCYLIECTBJASETCSA MO
ajipecy nepBoro cjiosa. [IpH 3TOM TpaHCJAATOP MOXeT FPYHIHPOBATh B OJHOM
MecTe aMATh, BhIAEsIEMYI0 00beKTaM ONHOrO Kiaacca. Hampumep, kak mpa-
BHJIO, IAMATb NpPH TpaucasanuH oneparopoB FORMAT oTsoauTCst B OXHOM
MecTe — Ile-HHOYAb B KOHIle MOAYJS, XOTS B TEKCTe MOAYJf, HamMCaHHOM
Ha sI3HKe (DOPTPaH, OHH MOTYT OHITH pPa36pOCaHH NPOH3BOJBHEIM 0GPasOM.
OGbepuHsist OGBEKTH OXHOTO KJacca, TPaHCIATOD (OPMHPYeT TaK Hasbl-
BaeMble CEKIMM IPOrpamMMHOro MoAyJs. IlepeuHciMM HeKOTOpHIE M3 HHX:

— CeKIHS KOMaHf,

— CCKIHS KOHCTaHT,

— CeKIHS BCTPOEHHBIX (QYHKIHH,

— ceKiHs (opMaTOB BBOJA-BHIBOZA,

— CeKIUSl NepeMeHHHX,

— ceknusi paGoyelt mamsaTH.
Huke npuBesieR npuMep NPOrpaMMHl Ha f3bIKe (GOPTPaH H BO3MOXKHAS Opra-
HH3anMs NpPorpaMMH Ha MAIIMHHOM fi3BIKe:

01 PROGRAM MAIN
02 DIMENSION A(10),C(5)
03 DIMENSION L(5)
04 COMMON A,B,K

05 DATA L/1,2,3,4,5/
06 EXTERNAL S
07 DO 1 N=1,10

08 1 A(N)=FUN(N)+FLOAT(N)
09 CALL SUBR(S,A,K)

10 IF(K—7) 10,2,10

11 10 WRITE(6,3) A

12 3 FORMAT( A=', 5E10.3)
13 2 STOP

14 END

PesysibTaT TpaHCAANMM NpHBEJEHHON NMporpaMMbBl B MaIIMHHEIA KOX
Ha DBM cepuu ACBT:
00000 000000 BSS 000017 CeKyUA NepeMeHHblx ~— omeedenue namamu

00017 000000C DEF 000000 adpec maccusa A
00020 000000P DEF 000000 adpec maccusa C



00021
00022
00023
00012
00013
00014
00015
00016
00017
00023
00024
00025
00026
00027
00030
00031
00032
00033
00034
00035
00036
00037
00040
00041

00042
00043

00044
00045
00046
00047
00050
00051

00052
00053
00054
00055
00056
00057
00060
00061
00062
00063
00664

00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00101

000012R
000000
000000
000001
000002
000003
000004
000005
000000
062126R
072121R
062121R
042127R
001200
042017R
072122R
016001X
000035R
000121R
016002X
000123R
062121R
016003X
016004X
000123R
016002X
100122R
062121R
002004
072121R
003004
042130R
002021
026025R
016005X
000061R
000006X
000000C
0060026C
062026C
003004
042131R
003004

002020

026072R
002002

026072R
026114R
062125R
006400

016007X
000104R
000103R
062130R
066017R
016010X

DEF 000012
OCT 000000
ORG 000012
OCT 000001
OCT 000002
OCT 000003
OCT 000004
OCT 000005
ORG 000023
LDA 000126
STA 00012%
LDA 000121
ADA 000127
OCT 001200
ADA 000017
STA 000122
JSB FUN
DEF 000035
DEF 000121
JSB .DST
DEF 000123
LDA 000121
JSB FLOAT
JSB .FAD
DEF 000123
JSB .DST
DEF 000122,1
LDA 000121
QCT 002004
STA 000121
OCT 003004
ADA 000130
OCT 002021
JMP 000025
JSB SUBR
DEF 000061
DEF §

DEF 000000
DEF 000026
LDA 000026
OCT 003004
ADA 000131
OCT 003004

OCT 002020
JMP 000072
OCT 002002
JMP 000072
JMP 000114
LDA 000125
OCT 006400
JSB .DIO.

DEF 000104
DEF 000103
LDA 000130
LDB 000017
JSB .RAR.

adpec maccusa L
ax00nan mouKa npozpamms
onepamop 05
cexyun GaHHbLX

cekyus Komand
onepamop 07

N=1 nataibras sacvlaka cuemduxa
onepamop 08

souucaserue adpeca A(N)

coxparenue adpeca e pabodell namamu
obpauerue k pynxyuu FUN

adpec gosspama

adpec napamempa N

coxparerue pesysvbmama 8 pado4ed namamu

suiucaerue pynxyuu FLOAT(N)

dobasaenie npedeldyueco pesyasmama
sottucaernun pynxyuu FUN(N)
CoXpanerue 8 namamu

no adpecy A(N)

sasepuienue yukaa: yeeauqenue N Ha 1

uneepcus napamempa yuxsa u 0Jobasrenue
KOHCManmol KOHUG YuKkaa
nponyck komandel, ecau pesyasman < 0, nes
pexod Ha npodossicenue yuKAQ

onepamop 09 obpaujenue k nodnpozpamne
adpec soagpama
adpec nepgozo napamempa
adpec emopozo napamempa
adpec mpemoe2o napamempa

onepamop 10
soiqucaenue gepaoicerus K =7

nponyck KomanOst, ecau pesyaemam > 0,
nepexod na memxy 10
nponyck Komandol, ecau pesyavmam = 0,
nepexod na memxy 10
nepexod na memky 2

onepamop 11
newame no ycmpoiicmey Ne 6 maccusa A



00162
00103

00104

00105
00106

00107
00110
00111

00112
00113

00114
00115
00116
00117
00120
00121

00125
00126
00127
00130
00131

b X3

016011X JSB
026114R JMP 000114

024040
023440
040475
023454
032505
030460
027063
024400
002400
016012X
016013X
000121R
000125R
000000
000006
000001
177777
000012
000007

END

OCT
OCT
OCT
OCT
OoCT
OCT
OCT
OCT
OoCT
JSB
JSB
DEF
DEF
BSS
CCT
OCT
OCT
OCT
OCT
TRA

SYMBOL

TABLE

.DTA.

024040
023440
040475
023454
032505
030460
027063
024400
002400
.STOP
EXEC
000121
000125
000004
000006
000001
177777
000012
000007
MAIN

onepamop 12 06x06 mexkema FORMAT (dop-
mamor ka ACBT wHe 6utrocames 6 omdens-
HY10 Cexyuio)
mexem (
mexem ¢
mekem A =
mexem
mexcm SE
mexem 10
mexem .3
mexem )
onepamop 13 ycmanosxa xomepa STOP
8bINOAHERUE 0CMAN06A
goggpam & JJOC ACBT

cexyusn pabouux nepeMeHHolX
Cexyun Koncmanm

mabauya coomeememgua udenmuduramopos

MAIN
A
C
L
B
K
S

N
FUN
SUBR
00001
00010
00002
00003
10000
10001

000022
000000
000000
000012
000024U
000026U
177777
000121
177777
177777
000025
000072
000114
000104
000103
000114

WA/ ITAIRRIXOOIITOA

npozpammel adpecarm namamu OMHOCUMEALHO
Hayara npoeparmor

PesysbTaT TpaHCJSNMH TOR e NMPOrpaMMEI Ha IPOMEXKYTOYHBIH A3HIK
(aBToxon mamaen [27, 36]) na BACM-6 (nyMepanus onepatopos Ha BACM-6
MPOM3BOAMTCS TOJNBKO JJIfl BHIMOJNHSEMHX ONEPaTOpoB, B CKoGKax IpHBe-

JleHa ofmas Hymepalus CTPOK NPOrpaMMbl):

MAIN : ,NAME ,

@2 : LC,BLOCK,
, CONT, A M
. CONT, B (1)
+» CONT, K (1

FT=571 s ., SUBP,

F1%£002 : , SUBP,

FT%003 : , SUBP,



0000
0000
0001

0001

0002
0003

0003
0003

0004
0005

0006

0007

0010

o011
0012
0013

0o0l4

0015
0016
0017

0020
0021

0022

0001

0061

0061

0061

0003

STOP=» s , SUBP,
S : , SUBP,
SUBR :+ , SUBP,
FLOAT : , SUBP,
FUN H + SUBP,
%C : , EQU , % +45
PROGRAM : ,ENTRY,
14 ,VTM , MAIN
0042 ,UJ » «BEGIN
MAIN H ,BSS ’
Cxzxxs HAUAJIO OIMNEPATOPA 1 (07)
,XTA , = 64000000
JATX , N
,NTR , 3
1NTR v 18
+W0001 : ,BSS B
Cxxs3::HAUYAJIO OTIEPATOPA 2 (08)
w1 : ,BSS R
114, VTIM ; N
LJITA , 14
13, VIM , FUN
L,ATX , #*ERROO
14,VTM » N
,JITA , 14
13,VIM , FLOAT
,A+X , =ERROO
,WTC , N
1,VTM ’
1,UTC , A-—1
JATX ’
,XTA , N
,NTR , 3
JA+X  , = 64000000
,ATX , N
,X—A , = 64000000
»NTR , 18
,UZA , *W0001
CerxxssxHAYAJO OTMMEPATOPA 3 (09)
14,VTIM , S
TS , 4
14,VIM , A
TS , 14
14,VTM , K
TS , 14
13, VIM , SUBR
Cx2sx2HAYAJIO OITEPATOPA 4 (10)
,UTC ,» K
JXTA

NTR , 3
»A=X , = 64000000

cexyus Komanod

adpec nataia Ha 14
peaucmp

goLnoARerUe 6x00H020 6.40Ka

00000001
HauaasHoe
N=1

npuceausarue

saceraxa adpeca N 6 cmex
ucnoanenue dynxyuu FUN
coxparenue pesyapbmama

saceiaka adpeca N 6 cmer
gbluCAeH e pynxyuu
FLOAT

dob6asaserue FUN(N)
goiuucaenue adpeca A(N)

coxpanerue
adpecy A(N)

cymmet  no

sasepuierue yuKaar
00000001

N=N+1

00000012

npogepka Ha oKoHuawue
npodoasicenue yuKaa
adpec S ¢ cmek

adpec A 6 cmek

adpec K 8 cmek
guinoanerue nodnpozpa-

ML

gblqucaenue

ebLpadceHUA

0000007



0023 WNNTR , 18

- JASN , 57

0024 0041 ,UZA ;w2 nepexod Ha Memky 2
npu =0

- ;ARX

0025 0026 ,UzA 210

Cesness HAUAJIO OIIEPATOPA 5 (11)

0026 210 : ,BSS newams maccusa A
0026 0062 14,VTM , /3

- TS, 14
0027 13,vim , FTa571
0030 sXTA , = 64000000 00000001
- LATX . IMPLsl

0031 ,NTR , 3

- LNTR , 18

0032 eW0002 : ,BSS ,

0032 0062 ,2WTIC , 1MPL=%1

— I,VIM

0033 1,UTC . A—1

— 14,VTM ,

0034 ,1TS N 14

— 13, vim FT=2002

0035 ,XTA , IMPL=1

- WNTR , 3

0036 LA+X , = 64000000 00000001
- »ATX , IMPL#1

0037 ; X—A , = 64000000 00000012
- ,NTR , 18

0040 0032 ,UZA , =W0002

- 13,vim FT%003
Caz24aHAUYAJIO OITEPATOPA 6 (13)

0041 22 : ,BSs ,

0041 13,VIM STOP2

0042 #BEGIN ¢ ,BSS " CeKy U 6X00a 6 npozpamsy

0042 7,MTJ ‘,] 8

- 14,MTJ , 10

0043 0055 7,VTM , &C

- JATS ’ 13

0044 ,ITS ' 1

—_ ;ITS , 8

0045 LITS N

—_ ,NTR 3

0046 ,NTR , 2

- 10,UJ B

0047 « END : ,BSS cexyus eblxoda us npo-
epammot

0047 ,STI

- WSTL 7

0050 ST, 1

- STL 8

0051 8,UJ .

0052 3 ,OCT , 12023440 20236447 (onepamop 12)



0053 ,0CT , 13032505 14230056

0054 ,OCT . 14624440 10020040
0060 2«ERRO0O :+ BSS , 1 CeKyus nepemMeHHoly
0061 N ¢ 4BSS 1
0062 IMPL=21 : ,BSS , 1
0063 C : ,BSS , 5
0070 L s BSS , 5
,DATA ,
0060 +DATA : ,BSS , cexyun KoHcmanm
0060 ,OCT , 64000000 00000001
0061 ,OCT , 64000000 00000002
0062 ,OCT , 64000000 00000003
0063 ,OCT , 64000000 00000004
0064 ,OCT , 64000000 00000005
0065 1, , L
,END , MAIN

CTPYKTYPA INOANMPOIPAMMBI:
3ATOJIOBOK 00001
OBO3HAYEHUS 00016
—_ 00000
— 00000
UOAEHTHOHUKATOPBI 00006
KOMAHADBI 00052
TPYIIIIA BSS 00015
KOHCTAHTBI 00006
JAAHHBIE 00005

PACCBIJIKH 0000

OGpatuTe BHHMAHHe, B KaKyI0 NOCJAEJOBaTeJbHOCTb KOMaHJ TPaHCHIH-
PYIOTCSI OMepaTophl s3blKa (POPTPaH B NPHBEJEHHON NMPOrpamme.

OTMeTHM HEeKOTOpHle BaX<Hble MOMEHTHI, CBSI3aHHHE C MpPOLECCOM BhI-
TIOJIHEHHS TPOrPaMMEL.

1. Hoctyn K JioGoMy OGBHEKTY NPOrpaMME B INpOLeCcce BLINOJHEHHS
OCYIHECTBJISIETCA MO afpecy o6beKTa B mamata DBM.

2. B npouecce BEMOJHEHHS MPOrpaMMBl HHPOpMAIHSA O Kjacce O6LeK-
Ta H €ro THIe HeJOCTYNHA, TaK KaK Mocjie TPaHCAALMH 3Ta HHopManus,
KaK IPaBHJIO, He COXpaHseTc.

3. Pa6ota ¢ KaxJbM 0GBbEKTOM NPOM3BOJHTCSA HA OCHOBE MPEANONONKE-
HHUS, 9TO HH(POPMALMS O «IPABHJAX» PAaGOTH C O6LEKTOM B KAKOM-TO BHJE
(B OCHOBHOM HESIBHOM) COCPEJOTOYEHA TaM, OTKYAa IPOM3OHIIO obpaieHue
K o6wexTy. IIpn sToM HuKaKoii NpOBEPKH COOTBETCTBHS Kjacca OGBEKTa
HCIOMb3yeMoit NpoLenype 06paboTKH He POH3BOAHUTCH.

OpuH 13 OCHOBHEHIX BONPOCOB, OTHOCSIMIMXCS K MPOLECCY HMCIOMHEHHS
NpOrpaMMel,— 3TO OPraHH3alMA B3aHMOJEHCTBHUA OTHEJbHBIX MOAYJeH
MeR1y coGoit. IIpexae Bcero sTo Kacaercss MeXaHH3Ma NepejauH napamet-
poB. B xaxjolt KOHKpeTHON peanusanuu f3bIKa 3TOT BONPOC PeliaeTcs Io-
CBOEMY H BJHSHHE NMPHHATOTO PelleHHs OKa3bBaeTcsl MHOIRKA 3HAUHMTEJ]b-
HeM. Tak, HekOTOphle peafM3auHM JIOMYCKAlOT mepejayy napaMeTpos o
CCBUIKE M 1O 3HAYEHHIO, a TAKXKe HX BapHaHTHL. Psaj peanusanuft romycKkaer
JUHAMHUECKYIO NaMATb AJIS NepeMEeHHEIX MOAYJIs,



B nocnemuee Bpemst GOJbIIHHCTBO PeasH30BAHHEIX TPANCISITOPOB HME-
10T HaBop peXKUMOB reHepalluH FOTOBOH NPOrpaMME! (ONTHMH3ALLIS, OTIaAKa,
paGounii BapuaHT). KaxAblf PeXXHM BHOCHT CBOIO OCOGEHHOCTb B BBINOJI-
HeHHe MPOrpaMME!, YTO CJIeLyeT TaKyKe YUHTHIBATh.

B sak/ioueHHe HeOGXOAMMO OTMETHTH cjefylomee. He cymecTByer
JIByX aGCOJIIOTHO OAMHAKOBBEIX DealH3alui TPaHC/ASATOPOB s3bIKA (OPTPaH.
Passinuus MOT'YT GHITh BEChMA CYLIECTBEHHEIMH, aX<e /IS HeCKOJNbKHX TPaHC-
JTOPOB Ha OFHON H Toii Xe SBM. IpuMepoM MOTYT CIYKHTb TPAHCAATOPEI
doprpan-[y6Hua, dopekc u poptpan-T'IP na BACM-6 [3, 13, 27, 36]. Cnextp
pasnuuuii KOBOJBHO WIHPOK. B mepByio ouepenp pasiuyaOTCA CaMM peasH-
3yeMble THaJeKTH s3blka. Kaxjas peanusalus COMEPXKHT HEKOTOpBIE pac-
iliMpEHHS A3biKa W OJHOBPEMEHHO C 5THM HEKOTOpbie OTpaHHdeHHS 10 OT-
HOLIEHHIO K CTaHAapTy. Pasiuuls MOryT KacaThCs THIOB JaHHBEIX (HampH-
Mep, BBOAATCA GMTOBHIT M TeKCTOBHIH THIEBI), COCTaBa YHPaBJSIOULHX One-
paropoB (HampHuMep, CTPYKTYpHbIE ONeEpPaTophl BeIGOpa H IlMKJIa), HaGopa
CTAaRAAPTHHIX (yHKIMil, OPraHu3aluH BBOAa-BhBoJAa. IIpuuem omHM H Te
e KOHCTPYKIUHU sI3bIKa MOTYT HMETh HECKOJIbKO OTJIHYAIOLIHMiCS CHHTaKCHC
Y, YTO XYK€ BCEr0, PasIMuHYIO ceMaHTHKY [3, 27, 28, 36]. Takum o6pason,
NPOrpaMMHCTY HeOGXOJHMO XOPOILIO 3HATh OTVIHYMA OT CTaHAApTa TOro Aua-
JIEKTa BXOJIHOTO f3HIKA TPAHCJSATOPa, C KOTOPHM OH paGoTaerT.

Pe3ysbTaTel paGoTH NPOrpaMMbl Ha pa3nuuHblx DBM (umeercst B BULY
OTJIMYHe HE TOJBKO B MOZeaH DBM, HO pasube ak3emmaspe DBM onHoit u
TOH 3Ke MOJIeJIH) MOTYT pasiHuaThes. B oCHOBHOM HecoBIaAeHHe pe3yabTaToB
NpOsIBJISieTCs B BHIYMCJAMTENBHEIX 3aJjauyaX M BEISBAHO PasiH4HOH (hopmoil
TIpeiCTaBJAEHHA YHCeJ € IUIABalolel TOYKOMH, TOYHOCTBIO BBEIYMCJIEHHIT, OT-
JINYHMEM B BLIMOJHEHHH apHpMETHYECKHX ONepanHil, pasJHYHEIMH aJIrOPHT-
MaMH HepeBOfia YHCeJ H3 NeCATHYHOH CHCTeMbl CYHCJEHHS B JBOHMYHYIO H
IPYTHMH OCOGEHHOCTSAMH apXxHTeKTypsl OBM H peanusanuu TpaHcasTopa.
Jlaxxe npu BHIYMC/IEHHM Ha OAHON H Toif xxe DBM mo mporpamMa™, OTTpaH-
CNHPOBAHHEIM Da3JHYHBHIMM TPAHCAATOPAMH, BO3HHKAIOT DasjiHyls B pe-
3yJbTaTax BBIYMCJIEHHI, YTO HHOTZA NMPUBOZHT B HeZOYMeHHe HauHHAIILUX
nporpammucToB. Ele GoJbliee HeloyMeHHe BOSHHKAET B TOM CJydae, KOTAa
NpH U3MEHEHHMH PeXHMa TPAHCIALHH (HanpuMep, NepeXok OT OTJIaJOUHOro
pexxHMa K paGoueMy pexXHMY) M3MEHSIOTCS pe3yJbTaThl BhIYHC/IEHHI.

Bce ckaszanHoe ciefyeT HMETh B BHAY IPH DeLIEHHU 3ajay, NpHBeleH-
HHIX B KHHre, U pasbope HX pelleHHIL.



TIABA 2
SAJAYH-JIOBYIIKH

Jaxe TenedoHHBIE MacTep Moxer
Ha6paTh HE TO, YTO HYIKHO.

P. Axogpeh

Bo Bcex MpUBOAHMBIX TeKCTaxX NPOrpamMM BBeleHa HyMepauus CTPOK.
Homepa cTPOK HCIOJNB3YIOTCS JJIS CCBUIOK B YCJOBHAX M pellleHMsx 3aay
Ha KOHKDETHbIe OmepaTopl mporpamM. Pe3yabrTathl, meuaTaembie mpOrpam-
MO, BHEEISIOTCH EBYMS 3Be3Jl0YKaMM B Hayase CTPOKM, a CTPOKH KOMMEH-
TapyeB K NeyaTaeMblM JAHHBIM BBIAENSIOTCS ABYMsi cumBosamu C. Petuennus
3ajiay NpuBeAeHEl B OCHOBHOM Iii BICM-6, ofHaKo GOMBIIMHCTBO pelleH uii
¢ HeGOJIBLUIHMH H3MEHEHHSMH CNPaBefJIHBO M ;s Apyrux OBM. Besne, rze
9TO CYIIECTBEHHO, PaccMATPHBAIOTCS DPas3jiHuMf, BO3HHKAIONIHE IIPH BHI-
HOJIHEHHH NpHBefeHHbIX nporpaMM Ha EC 3BM no cpasnenunio ¢ B3CM-6.
IlporpamMmbl, npuBeJeHHEE B YCJAOBHSAX M PelIeHHSX 3afay, O(OPMJIEHHI
B COOTBETCTBHHU C NPaBHJIAMH sI3bIKa (opTpaH-Iy6Ha [23, 36, 37]. B cayuae
HCHOJIb30BAHHS TPaHCASATOpa C s3biKa ¢opTpaH Ha EC OBM HeoGXOxMMO
yAaJuTh M3 TEKCTa Nporpammbl oneparop 3arojoka PROGRAM u caenats
HeKoTophle H3MeHeHHus B onepatope FORMAT [8, 13]. IIpu nepenoce mp u-
BeJleHHBIX mporpamM Ha Apyrie 3BM Heo6XORHMO yUHTHIBATb OCOGEHHOCTH
HCIONIb3yeMOro JHajeKTa f3bika qoprpan [13]. Jduas o6osHaueHHs BOChiie-
PHUYHHIX KOHCTAHT HCHONB3yeTcs cHMBoa 'B’, samuchiBaemblff cpasy 3a mo-
CiefHelt 3Havamel muppoi KOHCTAHTEHL

3apgaua 1. OGbsicuure, noueMy NepBLIM ISATH 3JIEMeHTaM Mac-
cupa K B omneparopax 08 1 09 He nmpHCBaMBAalOTCS 3HAueHHs, paBHble [?

01 PROGRAM TASK

02 DIMENSION K(10)
03 DATA K/10+2/

04 DO 1 J=1,5

05 1 KJ)=0

06 PRINT 2,K

07 2 FORMAT( K=",10I2)

N



08 DO 3 J=15

09 3 KyJ)=I
10 PRINT 2,K
1 STOP

12 END

sy K = L0010 1010120420121 42112
s K =100 100 J0L 011120 121 121 12

Sagaua 2. OGpscuure, noyemy omepatop 04 B IpHBeReHHOH
nporpaMme He H3MeHseT 3HaueHHs nepemeHHoit TOPMO3?

01 PROGRAM TASK
02 TOPMO3 =0.

03 PRINT 1,TOPMO3
04 TOPMO3=1.0

05 PRINT 1,TOPMO3

06 STOP
07 1 FORMAT(" TOPMO3 ="', F5.1)
08 END

#x TOPMO3 =110.0
wx TOPMO3 =1_10.0

8apgaua 3. INpusenennas mporpamma Beyucaser cymmy 1000 000
TMEepBEIX WIEHOB TI'apMOHHYECKOrO psja JABYMs CHOCOGaMH: CYMMHDYs
YIeHH psiga B NpSAMOM H oOpaTHom nopsike. OGBsICHHTE, yeM BHI3BAHO
MOJIyIeHHOE pasJMuMe DPe3yJbTaTOB.

01 PROGRAM TASK

02 DATA A,B/0.,0./, M/1000 000/

03 DO 1 K=1,M

04 A=A-1./FLOAT(K)

05 B=B-1./FLOAT(M—K +1)

06 1 CONTINUE

07 PRINT 2,A,B

08 2 FORMAT('LiJA=",EI18.12,"L1LiB=", E18.12)
09 END

w2 JL1A =111.439271946924 -} 011 B =111.439272606994 - 01

3anaua 4. Ilognporpamma FPRINT neuaraer TaGnuny 3Hauenuit
dynkuuun FUNC, nepenaBaemoif efi B kauecTBe mapameTpa, AJs 3HAUEHHH
apryMenTa, 3ajaBaeMblx MaccHBom X. OGbsicHHTe, moueMy NOMbITKA Hare-
yaTaTh TaGnuIy 3HaueHMil crangaptRofl ¢ynkouu SIN ¢ momoumsio mog-
nporpammel FPRINT npuBogutr x omubke.
01 PROGRAM TASK
02 REAL X(10)
03 DATA PI/3.1415}
04 DO 1 K=1,10



05 1 X(K)=PI+FLOAT(K)/4.
06 CALL FPRINT(SIN,X)
07 END

C
08 SUBROUTINE FPRINT(FUNC,X)
09 DIMENSION X(10)
10 DO 1 K=1,10
11 XK = X(K)
12 FX = FUNC(XK)
13 1 PRINT 2,XK,FX
14 RETURN
15 2 FORMAT('LiLX =", E20.10,"1_iFUNC="',E20.10)
16 END

3apgaua 5. [IpuBefeHHass HHXKe NPOrPaMMa NPUCBAMBACT 3JEMEH-
TaM MaccuBa X 3HaueHHs 1O GopmyJe:

X(K)=2K; ecmn 1 << K<5;

X (K)=3%"% ecin 6<<K < 10.
OObsicHUTE, YeM BHI3BAHO OTJIHYME MOJYYEHHOTO Pe3yJbTaTa OT OXKHKAe-
MOro.

01 PROGRAM TASK

02 INTEGER X(10)

03 DATA X/10:0/

04 DO 1 K=1,56

05 1 X(K)=2#+K

06 DO 2 K=6.10

07 2 X(K)=23=+(K—5)

08 PRINT 3,K,X

09 3 FORMAT('wK=",12/,"tuX =",10I3)
10 END

vl JK =116
344X = 132034 1811601321133 J0L 10101 10

3angaga 6. PaccmoTpuTe NpHMBefEHHYIO Hmke nporpammy. OHa
BBIYUC/ISIET CYMMY YIOPSKOYEHHHX NOJNOXHTENbHHX YHCe]. 3HAYeHHs cia-
raemeix 3afgaHs omeparopom DATA. Cymma umcen BEIYHCJASETCS B IIPAMOM
H ofpaTHOM mnopsigke. ToyHOe 3HAaueHHe CYMMH! 3aflaHHOH IOCJIeNOBATENb-
Hocty wucea paBHo 1111111.1111111. Ha 3BM B2CM-6 cymmnl uncesn,
BLIYHCJIEHHBIX B MOPSAKE BO3PAcTaHHA H YGHBaHUS HX BeJH#YHH, Pasid-
gatores B 12-it spanameli nugpe, na EC 3BM uMeercs cosmajieHue 0o BceM
3HavamuM HMppam. Bce NoNydUeHHHe 3HAYEHHS] CYMMEl OTJAMYAIOTCA OT
TOuHOro 3HaueHus. OOBACHUTEe IOJyYeHHHE PE3yJbTaTH.

01 PROGRAM TASK
02 DIMENSION A(14)



03 DATA A/1.E-+06, 1.E+05, 1.E+04, 1.E 403,

" 1.LE+02, 1.E401, 1.LE-+00, 1.E—O01I,
N 1.E—02; 1.E—03, 1.E—04, 1.E—05,
# 1.E—06, 1.E—07/

04 N=14

05 S=0.

06 DO 1 I=1,N

07 1 S=S4A()

08 PRINT 3,8

09 S=0.

10 DO 2 I=1,N

I J=N-+1-1I

12 2S=S+A()

13 PRINT 4,8

14 3 FORMAT('LICYMMALIBLIMMPSIMOMUILIITIOPSIIKELI =
L1, E20.11)

15 4 FORMAT('LICYMMALIBLIOBPATHOMLIMIOPSIIKEL i =
+L1",E20.11)

16 END

cc HA 3BM B3CM-6:

#5 _ICYMMALIBLTTPAMOMLL i TTIOPAOKE L = LI
1.111111111104-06

#2 _JCYMMALIBLIOBPATHOMLIMNOPAAKEL § = L1
111111111111 4-06

CC HA EC 3BM:

42 JCYMMA LBLIMNTPAMOMULILIITTOPAAKE L =L i it I

0.11111114-07
imo_;CYMMAuBuOBPATHOMuHOPSII[KEu=|_n_u_u_|uO. ISRERRIES
3apgaua 7. Hanumure mporpammy, B KOTOPO# IOC/AEA0BATENbHOCTD
onepaTopos

01 I=1

02 PRINT 1,J

03 1 FORMAT('LWJ =",I1)
BbIJAe€T Ha Ie4aTh cooﬁmeﬂue

s 1 =0

3anava 8. Hamumure nporpammy, koropas 3atupaer 100 cioB
MaMATH, PACIOJOMKEHHBIX CJeJOM 3a Hell B IaMATH.

3agaua 9. [lovemy npH BHIOJHEHUHM NPHBEACHHOH IIPOTPaMMEL
BO3HHKAET aBapHHHAf CHTyamus?

01 PROGRAM TASK

02 CALL SUBR(X, Y)
03 STOP



04 END

C
05 SUBROUTINE SUBR(X)
06 RETURN
07 END

3apgaua 10. PaccMorpuTe mpuBeneHHYIO IPOrpaMMy H OGBSACHHTE,
yeM BHI3BaHBI TaKue Pe3yJbTATHl BBIYHCIAEHMI, PacueT BhmosHeH nia
B3CM-6.
01 PROGRAM TASK
02 DATA A/1.E12/,B/1LE—12]
03 C=A+|B
04 D=A—B
05 E=C-—D
06 PRINT 1,A,B,C,D,E
07 1 FORMAT("'LJA =",E20.13,"L 4B =",E20.13/

08 "LiC=",E20.13,"1iD =",E20.13/
09 = "_E =",E20.13)
10 END

2L JA =1_11_11.00000000000004- 12 B =1_11_19.9999999999947 — 13
sx_1C =L1_11.00000000000004- 12 D =1119,9999999999900 -} 11
#%_IE = 1_1_11.0000000000000 -}- 00

3apgaua 1l. OGbsicHuTe, MOYEMY NPHBELeHHAS MPOrpaMMa HeBEPHO
BHUHCASET CyMMy TepBHX 100 uleHOB rapMOHHYeCKOro psjial

141/241/34-:¢.4+1/100

01 PROGRAM TASK
02 S=0.
03 DO 1 K=1,100
04 1 S=S41/K
05 PRINT 2,8
06 2 FORMAT('LS="*EI15.7)
07 END
s41S = LILJL_11.0000000 400

3apgaua 12, Hanumure nporpaMmy, OmpefeJsloOmyl0 KOJHYECTBO
paspsiiioB, HCHOJB3YeMBIX JJIS NPeNCTaBJeHHS MAHTHCCHI YHCEN C IJIaBaio-
wefl TOYKOMH,

3 apaua 13. Hanumure nporpaMmmy, KOTOpass NepefaeT ynpaBsJeHHe
na 10-e cioBo ee BHyTpeHHero maccusa ARRAY.

3apgaua 14, INpusegennas nporpamma BEuMcaser uyuciao 2% mo-
CIeOBaTeJbHEIM YMHOXKeHHeM. UeM oObscHSeTCS TO, YTO Pe3yJAbTAT Bhl-
uncjaenns pased 07
01 PROGRAM TASK
02 N=1
03 DO 1 K=1,50



04 1 N=Nu2

05 PRINT 2,N

06 2 FORMAT('”uN=",120)
07 END

sestelJIN = LI I I e S e a0

3apgaua 15. O6bacAHTe, HOYeMy INpH BLINOJHEHMH NDHBENEHHOI
nporpamMMel BO3HHKAeT OMMOKA «/JeleHHe HAa HYJIby.

01 PROGRAM TASK
02 EXTERNAL INTC
03 CALL INSUM(INTC,S)

04 END

C
05 SUBROUTINE -INSUM(FUNCT,S)
06 S=0.

07 DO 1 K=1,10
08 1 S=S+1./FUNCT(K)
09 RETURN
10 END

C
11 FUNCTION INTC(K)
12 INTC = K2
13 RETURN
14 END

3 axaua 16. I[pusesenHas HiKe NPOrpamMMa CyMMHDPYET MACCHB i3
15 MaJooT/IHYAOWKXCA gHces] ABYMS cmocoGamH. B mepsoM cayuae cymna
BbIYHC/ISETCH NOCJAELOBATeNbHEIM CYMMHPOBAHHEM UHCEJ C IIEePBOrO J0 MST-
Hajgnaroro. Bo BTopoM ciyyae yHcia pa3GHBAIOTCA HA YeThipe IPYHMEI, Bil-
YUC/SIOTCA CYMMBI YHCEN B KaXJOf IDYNIE M 3aTeM BEIYHCASETCS CyMMa
CymMM uHces B rpynnax. OGbsCHHTE NPHYMHY PasjMYHS Pe3YJAbTATOB B 3a-
BHCHMOCTH OT cnocoa CyMMHpOBaHHS.
01 PROGRAM TASK
02 REAL A(15),55(4)
03 DATA  A/0.5555555,0.5655555,0.556555,0.5556555,

e 0.5555655,0.5555596,0.5555569,0.5555565,
# 0. 5555956 0.8765956,0.5559565,
# 0.5557876,0.5553245,0.559998,0.666666/
04 N=¢4
05 N2=15
06 S=0.

07 DO 1 I=1,N2
08 1 S=S-+A()

09 PRINT 2,S

10 2 FORMAT('LS="',E20.11)
1 S=0.



12
13
14
15
16
17

18
19
20
21
22

CcC

DO 3 I=1,N

3 SS(I)=0.

NI=N

DO 5 I=1,N

IF(I .EQ. N) NI=3
DO 4 J=1,NI
J=(1—1)sN1J

4 SS(I)=SS(I)+A(JT)
5 S=S-S5(I)

PRINT 2,S
END
HA 3BM B3CM-6

sl IS =1 JL1L1L_18.78148379995-- 00
w8 = LJL1LiLi8.78148379998 - 00

CcC

HA EC 2BM

#xl IS =L 1iL1_10.8781477E 01
23S =111 10.8781479E 01

3apaua 17. PaccMoTpHTe NpHBEJEHHYIO MPOrpaMMy H OGBSCHHUTE,
noyeMy CyMMHpDOBaHHE 3JIeMEHTOB MaccuBa M ¢ IOMOLIBIO MOANPOrpPaMMbl
SUBSUM npHBOAHT K OMIMGKE.

01
02
03
04
05
06
07
08

09
10
11
12
13

PROGRAM TASK
INTEGER M(10)
DATA M/1,2,3,4,5,6,7,8,9,10/
ISUM=0
CALL SUBSUM(ISUM,M)
PRINT 1,ISUM,M

1 FORMAT('LIISUM = *,13/1013)
END

SUBROUTINE SUBSUM(ISUM, M)
DO 1 K=1,10

ISUM = ISUM-+ M(K)

RETURN

END

—

3apgaua 18. Kakoe ofpaimeHye K NpHBeJieHHOH HHXKe IORIpPOrpaM-
Me MOIVIO BbI3BAaTh YKa3aHHYIO IeuaTh?

01
02
03
04
05
06
07

SUBROUTINE SUBR(X,Y,Z)
PRINT 1,X,Y,Z
X=1
PRINT 1,X,Y,Z
RETURN

1 FORMAT("LX =',F2.0,"LY =*,F2.0,"uZ =",F2.0)
END

sl 1X =0.1Y =0.1Z =0.
X =1.14Y=1.11Z=1.



3apxaua 19. Hanmmuure mnporpamMmy, KOTOpas 3aHOCHT HYJAb B
TPHALATOE OTHOCHTEJNIBHO BXOJa B NMPOTpamMMy CJIOBO TeJa HEKOTOpOH moA-
nporpammel SUBR.

3apnaua 20. CKOIbKO M KaKOro THIA OWMOGKH COAEpKATCA B NpH-
BeJleHHOH HuXe nporpamme? Kakum 6yger pesyabtar paGoTh 5To# mpo-
rpaMMbr?

o1 PROGRAM PROGRAM
02 INTEGER FORMAT(5)
03 CALL SB=2.
04 ENTRY A=5.
05 DO 1 13=15
06 1 FORMAT(I3)=I3
07 2 FORMAT(I3)
08 PRINT 2,FORMAT
09 CALL SUBROUTINE(CALL SB,ENTRY A)
10 PRINT 3, CALL SB, ENTRY A
11 3 FORMAT(1X,2F4.0)
12 END
c
13 SUBROUTINE SUBROUTINE(RETURN,END)
14] REAL REAL(10), IF(6)
15 REAL X(M,N)=(M-+N)+M—N)
16 REAL (I)=REAL X(3,5)
17 DATA=RETURN--END
18 DO 3 K=15
19 DO 3 K=15
20 PRINT 1=FLOAT(K)
21 IF(K) = K22
22 CONTINUE =PRINT |
23 3 CONTINUE
24 DO IF GO TO WRITE=1234567890
25 STOP = REAL(])
26 GO TO 3=2.
27 IF(K)=GO TO 3
28 RETURN =END
29 PRINT 1, PRINT 1, IF(K—3), GO TO 3,

30 2 CONTINUE, RETURN, END
31 1 FORMAT(IX,6F4.0)

32 RETURN

33 END

3apgaua 21. B npuBeleHHOHl mporpaMMe CyMMHPYIOTCA CTO ONMHa-
KOBHIX 4Hcel A w Beunciasercst npoussefenne SN=100+A. Cpasuure
BhIYHC/IeHHble 3HaueHHss S u SN Mexay coGoif H C TOUHBIM SHaueHHEM,
paBHEM 69.92896. OGBACHHTE NMOJNyuYEHHEIR DPe3yJbTarhl,



01 PROGRAM TASK
02 DATA A/0.6992896/
03 N=100

04 S—0.

05 DO 1 I=1,N

06 1S=S+A

07 SN =N=A

08 PRINT 2,S,SN

09 2 FORMAT('LiS=",E16.11,5X,'SN=",E16.11)
10 END

cc HA 3BM B3CM-6

+411S = 6.99285999967 - 01Liiii_iLISN = 6.99285399598 -+ 01
cC HA EC 3BM

#4115 = 0.6992819EL_102L_1_i_i_i_ISN = 0.6992859E( 102

3anxaua 22, [lpusefeHHas HHUXKe NporpaMmMa BBIUHCIASET CyMMY
BCeX LeJIHX yHcesa oT 1 o 25 aByMs crmocoGaMH:

1) HemocpeACTBEHHEIM CyMMHpOBaHMeM Bcex uucen (omeparop 02),

2) nocjeloBaTENbHEIM CyMMHpOBaHHeM B IuKJe (omepatophr 03—O05).
Pe3yabTaThl BEIUHCIEHHH OKas3aJHCh Da3NHuYHbIMH. UeM 0oGbsicHAETCS 3TO
pasnuuue?

01 PROGRAM TASK

02 N=1+2+43+44454647484+9+ 104114 12+...u Tak 10 25
03 M=0

04 DO 1 K=1,25

05 1 M=M+K

06 PRINT 2,N,M

07 2 FORMAT ("N =",13,"La i M ="1,13)

08 END

sl I IN = 3020 1M = 325

3anaya 23, OGbscHuTe, TOueMy NpH BHIMOJHEHHH IIPHBEJEHHON
NpOrpaMMBl BO3HHKAeT aBapHiHAf CHTyaLlus.

01 PROGRAM TASK
02 Y = QUEST(X)
03 STOP
04 END
c
05 SUBROUTINE QUEST(X)
06 X=0.
07 RETURN
08 END

3anauya 24. Hanumure nognmporpammy SUBR, koropas mpu BbI-
3ose ee u3 nporpamMmel TASK, He ucnoab3ys ofmero Gjaoka namaTd, ne-
pecobuiaeT COAepKUMOe NepeMeHHOH Z B mepeMmenuyio X,



01 PROGRAM TASK
02 COMMON /BLOCK/ X,Y,Z
03 CALL SUBR(Y)

04 STOP
05 END
3amaua 25. Kak 3akonuuTcs BHINOJHEHHe NPHBCAGHHOH TIPO-
IpaMMBbI?
01 PROGRAM TASK
02 Y = SIGN(X)
03 STOP
04 END

3agaua 26. Hanumure nporpaMmy, BEISHBAIOLLYI0 NORIPOrpaMMy
SUBR TakuM ofpasom, utoGbl mojnporpamma SUBR mpu sToM saumxJu-
Bajach.
01 SUBROUTINE SUBR(K,L)
02 DIMENSION L(2)
03 DO 1 K=1,2
04 1 L(K)=0
05 RETURN
06 END

3anava 27. Hanumure mporpamMmy, KOTOpasi 3aHOCHT YMCJIO HYJlb
B CJIOBO NaMSTH ¢ aGco/OTHRIM afpecom 2000B.

3agaua 28, IlommporpamMa MULTM BhIOJNHSET yMHOXKEHne
matpun, Z= XY, O6bsiCHHTe, UeM BLI3BAHO DasJHuHE MOJYYEHHBIX De-
3yJbTAaTOB BBUMCHEHHs MpousBefeHHs wmatpun A u B "B omepatopax
04 u 06.

01  PROGRAM TASK

02 INTEGER A(2,2),B(2,2),C(2.2)
03  DATA A/1,2,3,4/,B/5,6,7,8/

04 CALL MULTM(A,B,C)

05 PRINT 2,C

06 CALL MULTM(A,B,A)

07  PRINT 2,A

08 2 FORMAT('IMATPUIIA =",415)
09 END

10 SUBROUTINE MULTM (X,Y,2)
11 INTEGER X(2,2),Y(2,2),Z(2,2)
12 DOl K=12

13 DO1J=12

14 IS=0

15 DO2I=1.2

16 2 IS=IS-+X(K,J)=Y(,J)

17 1 Z(K,J)=IS



18 RETURN
19 END
w5 LAMATPUIA = L1230 134 n 31146
#2 (IMATPHILA = L1123 11 1341 11185111270

3agaua 29. Kakum o6pasoM ciepyeT BEI3BaTb MNOANPOrpavMMy
SUBR, uro6bl mpousonuia aBapHiiHas CHTYalHs THIa «ReJeHHe Ha HYJb»
IpM «He HYJEBOM» 3HaueHHH nepemenHoft X?

01 SUBROUTINE SUBR(X)
02 IF(X .GE. 1) X=1./X
03 RETURN
04 END

3anaua 30. B npusefenHHolt mporpamme BBIYHC/ISCTCA 3HaAUEHHE
BBIp aX<eHHH

S=A-+A+AJ}A+A+AFA+ASFAFA)B u SN=10:A+B

AJist 3Hauenuit A =0.4929847, B =0.86422379. O6Dbscuute mpHYHHY pas-
auuus 3Havenu#r S u SN.

01 PROGRAM TASK
02 A =0.4929847

03 B —0.86422379
04 N=10

05 S=0.

06 DO 1 I=1,N

07 1S=S-+A

08 S—S:B

09 SN =NzA«B

10 PRINT 2,5,SN

11 2 FORMAT(S="'El6.11,5X,’SN=",E16.11)
12 END

CC HA 32BM B3CM-6
2x_JS = 4.26049105844 - 00iLit_ILISN = 4.26049105845 4- 00
CC HA EC 3BM
5#1S = 0.4260484E 01 iiSN =0.4260489E 01

3agaua 31. PaccmMoTpuTe nNpHBeJEHHYIO HHXe MNOANPOTpPaMMy,
KoTOpasi NMeuaTaeT cojepKHMoe O6IIero 6JoKa NaMsATH HJH OCHYJSET ero
COZIepXKUMOE B 3aBHCHMOCTH OT 3HaueHHd ¢opMaJbHOro napamerpa. Uro
npou30fifieT, e/ BHIOJHHTL CEAYIOUHE ONepaTophL:

1. CALL SUBR(0)
2. CALL SUBR(4)

3. CALL SUBR(1.0)
4. CALL SUBR(100)

01 SUBROUTINE SUBR(J)
02 COMMON/BLOCK/X,Y



03 GO TO (1,2,3),d
04 1 PRINT 4,X

05 4 FORMAT(" X=',F10.3)
06 RETURN

07 2 PRINT 5,Y

08 5 FORMAT(LY =',F10.3)
09 RETURN

10 3 X=0.

11 Y=0.

12 RETURN
13 END

3apaua 32, Hannmmure nporpamMmy, KoTopas NpHCBauBaeT mepe-
meHHOH X B KauecTBe 3HAueHUS CONEPKHUMOE JLECSITOTO CJIOBA MNaMATH
OTHOCHTEJIbHO BX0Ja B MOANPOrpamMMy.

3apgaua 33. [Tognporpamma PRINTA mneuataer maccus M, nauu-
Had C ajeMeHTa ¢ HomepoM NIl M KoHuas sjemeHTOM C HoMepom N2,
[Har neuatu pased N3. K uemy npuBefer Kaxuoe u3 oGpaieHuil K nog-
nporpammve PRINTA (onepatopst 05—09)?

01 PROGRAM TASK

02 INTEGER M(10)

03 DO 1 K=1,10

04 1 M(K)=K

05 CALL PRINTA (M,1,7,2)
06 CALL PRINTA (M,8,3,—I)
07  CALL PRINTA (M,9,2,1)
08  CALL PRINTA (M,2,6,0)
09 CALL PRINTA (M,4,10,—2)
10 END

11 SUBRGUTINE PRINTA (M,N1,N2,N3)
12 INTEGER M(l)
13 DO 1 K=NI,N2,N3

14 1 PRINT 2,M(K)
15 2 FORMAT(I5)
16  RETURN

17 END

3 anaua 34. CranaapT a3mKa (pOPTPaH 3anpelyaeT HCIOJb30BaHHE
PEeKyPCHH — CHTYallMH, KOIJa NOANPOrpamMMa HJIH (YHKIMS BBIHIBAET,
NpPAMO HJIM KOCBeHHO, cama ce6si. Tem He MeHee psif peanH3amuil popTpana
JIONYCKAET, €CJIM He NPAMO, TO C HOMOILBI0 HEKOTOPHIX YXHIIPEHHI, HanHca-
lHHe peKyPCHUBHBIX nporpamm. [TogymaiiTe, Ha KaKHX CBOHCTBAaX pealH3auuu
f3blKa (hOpPTPaH OCHOBHIBAETCA BO3MOXKHOCTb peKypcuH. Hanuminte pekyp-
CHBHYIO (DYHKUHIO A/ BHIYHCJEHHs (aKTOpHasa mesaoro yuciaa N, Yurute,
YTO JJIS 3TOTO BaM HYXHO «OOMaHYTh» TPAHC/ATOP,



3 apnaua 35. Hanumnte nporpaMMmy, KOTopasi BLI3HIBaeT IpHBefeH-
HYIO OANPOrpamMmy TakuM oGpasom, uTo B onepaTopax 03 u 05 noanporpam-
Mbl IPOHCXOAHT yKa3aHHas Meyarhb.,

01 SUBROUTINE SUBR(L)
02 COMMON/BLOCK/K

03 PRINT LK

04 L=0

05 PRINT LK

06 RETURN

07 I FORMAT('uK=",11)

08 END

#xLIK=1

#3 IK=0

3agaua 36. Hanumwure nporpammy, KOTOpas mepejaeT ympasJe-
HHMe Ha CJIOBO NMaMsTH € a6GCoMIOTHEIM aipecoM 2000B.

3anaua 37. PaccMOTpHTe TpPHBEJEHHYIO HMKE MPOrpamMMmy, B KO-
TOPOii BBIYHCASIOTCA BbipaxeHus S1=(A—B)/C u S2=A/C—B/C pas
crepyomux 3Havenuit: A=0.4848488, B=10.4444123 u C=0.8787877.
CpaBHHTE mNOJyYyeHHble pe3yJbTaTh BhIUHCJEHHLIX 3HaueHuit Sl u S2 u
OGBSICHHTE MPUYHHY HX Da3NHyUs.

01 PROGRAM TASK

02 DATA A/0.4848488/,B/0.4444123/,C/0.8787877/
03 SI=(A—B)/C

04 S2=A/C—B/G

05 PRINT 1,51,52

06 1 FORMAT('LISI=",E16.11,5X,’S2=",E16.11)
07 END

cC HA 3BM B3CM-6

=4 _IS1 = 4.60139576373—021_y_1_1S2 =4.60139576371—02
CcC HA EC 3BM

w151 = 0.4601396 E—01Ls1_n_11S2=0.4601395E—01

3agauya 38. 3aKOHUHTCH JIM HOPMaJbHO NpHBEAECHHAA HHXKe Mpo-
rpammar

01 PROGRAM TASK
02 CALL QUEST(X)
03 STOP
04 END

C
05 FUNCTION QUEST(X,Y) !
06 QUEST =0.
07 RETURN
08 END




3 agngaua 39. INognporpamma SUBR noncuuTeiBaeT u neuataer 9HCIO
OTpHUATeJLHEX 9/eMeHToB MaccuBa 1AL,
1) usmeHuTe OAMH cuMBON B mopmporpamve SUBR TaxmM oGpasoM,
4TOGbl IPH €€ MCHOJHEHHH NPOM30LLIA aBaphiinas CHTYalHs,
2) HameHHTe OXHH cHMBOJ B nopnporpamme SUBR Tax, 9To6H TpaHcas-
TOp He BBILAJ OWIHMGKY, 8 KOMIOHOBKA NPOrPaMME HE CMOIJIA 3aBEPIIMTHCH,
3) usmenuTe ofuH cumBoa B nognporpamme SUBR Tak, uTo6H pe3yiis-
TaT PaGOTH IPOTrpaMMHl GEUI HeNpaBHIBLHHIM,
4) usmenure ofiuH cumsoa B mporpamme TASK tak, 9T06H pesyasrar
paBoTH nporpammsl GbII HENMPaBHJIbHBIM,
0i PROGRAM TASK
02 DIMENSION 1A1(4)
03 DATA IA1/—1,0,10,—300/
04 CALL SUBR(IA1)
05 STOP
06 END

07 SUBROUTINE SUBR(IA1)
08 DIMENSION 1A1(4)

09 J=0

10 DO 1 K=1,4

11 IFIAI(K) .LT. 0) J=J+41
12 1 CONTINUE

13 PRINT 2,J

14 2 FORMAT("WJ=",11)
15 RETURN
16 END

3apaua 40. PaccmMoTpuTe NpHBEJEHHYIO NDOTPaMMy U OOBSICHHTE
pasnuyne B NeyaTaeMhlX pe3yJbTaTax.

01 PROGRAM TASK
02 COMMON X,Y
03 DOUBLE PRECISION X,Y

04 X=1.

05 V=2 ,

06 PRINT 1,X,Y

07 1 FORMAT(LX =',D25.18/'Li1Y =',D25.18)

08 CALL SUB

09 END
C
10 SUBROUTINE SUB
11 COMMON X,Y
12 PRINT 1,X,Y
13 1 FORMAT('LiX ="',D25.18/"LL1Y = /,D25.18)

14 RETURN



15 END

11X =1_11.000000000000000000 - 000 111
Y =112.000000000000000000 - 000

x5 1X = (11,000000000000000000 - 000 111§
Y =110.000000000000000000 - 000

3agxaua 4l. B npuBepeHHO# mporpamme BBIMHCJSETCS NPOH3BEMe-
HHe BCeX IeNbX uncea OT 1 7o 5. Uem MOXHO OOGbSCHHTbL Takoil cTpaH-
HBIHl pe3yabTaT?

01 PROGRAM TASK
02 INTEGER M(5)
03 DATA M/1,2,3,4,5/
04 DO 1 K=1,5
05 1 N=N=M(K)
06 PRINT 2,N
07 FORMAT(‘Lu N=",15)
08 END
el IN ==t L1 10
3anaua 42. Yro npousofifeT NpH BLITONHEHHH NpHBEJCHHOH HHC
I pOrpaMMeI?

ot PROGRAM TASK
02 DO 1 K=1,40000
03 CALL SUBR(X)
04 1 CONTINUE
05 STOP
06 END
o
07 SUBROUTINE SUBR(X, Y)
08 RETURN
09 END

3 axaua 43. B nporpaMme BHIOJHAIOTCS BHIYHCJIEHHS BHIPAXKEHHif:
Sl=(B—C) A u S2=A.B—A.C. CoriiacHO IpaBuJaM apUPMETHKH JOJIK-
HO GHITL paBeHcTBO 3Hauenuit S1 u S2, TouHOoe 3HaUenHe STHX BhHIpAKEHHI
AnsA yKasaHHBIX HHXe gHauenuit A, B u C paBro 1.55804487649E—03,
Onnako, kak BHIHO M3 DpHMepa, Pe3YJbTATH BHUYHCAEHHH OTJHYAIOTCS
apyr ot Apyra. O6bsicHHTe NMONY4YeHHBIe pe3ynbTaTh. JlafiTe OumeHKy OlIH-
GOK BBMHC/IEHHHIX 3Havenufi Sl m S2,

01 PROGRAM TASK

02 DATA A/0.9643157/, B/0.6392145/, C/0.6375988/
03 SI=B—-C=A

04 S2=AxB—A=C

05 PRINT 1, S1, S2

06 1 FORMAT('LSI="',E16.11,5X,’S2=",EI6.11)

07 END



CcC HA 3BM B3CM-6

#x_1S1 = 1.55804487649 — 03111182 = 1.55804487622 — 03
CC HA EC 3BM

2181 = 0.1558047E — 02 111_1S2 = 0.1558065E — 02

3anaya 44. Hanumure nporpamMmy, BbI3bBAoULyl0 HNOANPOTPaMMy
SUBR raxum 06paszoM, 4TOGbl HPOMCXOAMJO 3alMKAMBaHME B NORIPO-
rpamme SUBR.

01 SUBROUTINE SUBR(L)
02 DIMENSION L(2)

03 COMMON /BLOCK/ K
04 DO 1 K=12

05 1 L(K)=0

06 RETURN

07 END

3 ajaua 45. Hanumure nporpammy, KoTopas B mpornecce paGoTH!
nepejaeT ynpaBJeHHe Ha CJI0BO, HMelolee a6CoMoTHE aapec Ha 100B Goub-
Wyt aGCOMIOTHOrO ajpeca Bxoja Hekoropoit moxmporpammel SUBR.

3 apaua 46. [IpuseneHHass nporpamMma BHIYHC/ISET CYMMY 3JIEMEH-
TOB CTPOK MaTpHIBl M, B KOTOPHIX MEPBHIl 5/1EMEHT CTPOKH MOJOKHTEJNEH.
O6bsicHHTe, NTOYeMy pe3yJbTaT PaGoThl NPOTPaMMbl OTJIHUAETCS OT NPaBHIIb-
Horo: L=4?

01 PROGRAM TASK

02 INTEGER M(2,2)

03 DATA M/—1,1,2,3/

04 L=0

05 DO 1 K=1,2

06 IF(M(K, 1)1.LE.L10) GO TO 1
07 DO 1 N=1,2

08 L=L1+MK,N)

09 1 CONTINUE

10 PRINT 2,L
11 2 FORMAT(LIL=",12)

12 STOP
13 END
sl L =115

3anaua 47, llpusefenHass jAalee MPOrpaMMa BHYHCISET BHIpaxe-
nue A.B/C tpems cnocoGamu: (A-B)/C, A (B/C), (A/C) B, Kakumu 6yayr
pesyJIbTaThl BBIYHUCJIEHHI?
01 PROGRAM TASK
02 DATAWLIA,B,C/1.E15,011.E—15,11.E—15/
03 X =A:B/C
04 PRINTLIL,X
05 Y =Ax(B/C)



06 PRINTLILY
07 Z=A/C:B

08 PRINTLILX,Y,Z
09 | FORMAT(3E20.12)
10 END

3 apxaua 48, HanumuTe caMOBOCIPOH3BOASILYIOCS Nporpammy, Ko-
TOpas CO3LAaeT B IaMSITH CBOIO KONHIO W mepefaeT eil ynpasiaende. Komus,
B CBOIO OYepefib, CO3MaeT HOBYIO KOIIHIO H mepefiaeT eff ynpasJieHHe U TaK ja-
Jee. sl HavajpHOro 3amycKa NpoUecca <HOPOXAEHHs» HCMOMb3YiiTe
CNelHaJIbHYIO NPOTpamMmy.

3apgaua 49. [NoveMy NpH BHINOJHEHHU NPHBEJEHHOH MPOrpaMMEL
BO3HHKaeT OUIHOKa?

01 PROGRAM TASK
02 CALL QUEST(X, Y)
03 STOP

04 END

05 FUNCTION QUEST(X,Y)
06 QUEST=0.0

07 RETURN

08 END

3apgaua 50, Hanumure mnporpaMmy; KOTOpas NpHCBauBaeT Iepe-
MenHoit X cOlepXKHMOe cJIOBa NaMATH ¢ aGCOMOTHEIM afgpecom 2000B.

3apgaua 51, OGbacHuTe; mOueMy INpH BHINOJHEHHH [PHBEAEHHOI
IIpOrpaMMBl BO3HMKAaeT OMIMOKa,

o1 PROGRAM TASK
02 DIMENSION K@)
03 DATA K/2,3,4/
04 CALLLISUBR(K)
05 STOP
06 END
C wan
07 SUBROUTINE SUBR(IO
08 INTEGER 10(3)
09 1=0
10 DO 1 J=1,3
11 1 I=I+103)
12 RETURN
13 END

3agaua 52, Uro npox3oiifeT NpH BLINOJHEHHH NDUBEJICHHON HHIKe
T pOTpaMMBbI?
01 PROGRAM TASK
02 DO 1 K=1,40000



03 CALL SUBR(X,Y)
04 1 CONTINUE

05 STOP
06 END
C
07 SUBROUTINE SUBR(X)
08 RETURN
09 END

3anaua 53. PaccMoTpuTe MPHBEJEHHYIO NPOTPaMMy H OGBSICHHTE,
noyemy HcroJb3oBanue mopnporpammbl COPY ans xonupoBaHHS 3Haue-

)

HHNW MaCCHBOB NPHBOAHT K oinbKe,

01 PROGRAM TASK

02 INTEGER A(30),B(20),C(20)

03 EQUIVALENCE (A,B), (C,A(11))
04 DO 1 K=1,20

05 1BK) =K

06 CALL COPY(B,C,20)

07 PRINT 2,B,C

08 2 FORMAT('B="/912, 1113/' C='/,912, 1113)
09 END

C
10 SUBROUTINE COPY(M,N,L)
11 INTEGER M(L),N(L)
12 DO 1 K=ILL
13 1 N(K) =M(K)
14 RETURN
15 END
s B=
#% 12345678910 1 2 3 4567 89 10
s C=

#x 12345678910 1 2 3 45 67 8 9 10

3agauya 54, Cymmy u3 (n+1) uJeHOB reoMeTpHuecKoil mporpeccuu
MOXKHO BBIYHCJHTb TPeMsi CHocoGamu:

Sy=Ao+ Aeg+ Aeg2 i+ - Aog™s

Sa=Aog"+ ...+ Aog2 4+ Aog+ Ao,

Sp=4, (1—¢7*Y)/(1—q),
T. €, CyMMHPYS WIeHb yOBIBalome# IeoMETpHuecKod MPOTPECCHH B Mps-
MOM H 06paTHOM MOpsiAKe, a TaKXKe MO (OpMylde AN CYMMH WIEHOB
reoMeTpHuecKoll nporpeccuu. OGbACHHTE NOMYYEHHOR DasJTHUHE Pedy.b-
TaTOB,
01 PROGRAM TASK
02 DATA N/1000/, Q/0.97/, AO/1.
03 A=A0



04 S1=A0

05 DO 1 I=IN

06 A::A:}:Q

97 1 S1=S1+}+A

08 NN=N--1

09 QN =Qu=NN

10 SN=A0x(1.—QN)/(1.—Q)
11 S2=0.

12 DO 2 I=1I,N

13 J=N+41-I

14 SS = AQ#Qu:2J

15 2 S2=S24SS

16 S2=S24-A0

17 PRINT 3,S1,52,SN

18 3 FORMAT(‘LS1=',E16.11/L1S2=",
19 «E16.11/'LUSN=",E16.11)
20 END

CcC HA 3BM B3CM-6
#5151 =3.33333333094 4-01
#xJS52=_3.33333333316 -}- 01
##L_ISN = 3.33333333326 4-01

cC HA EC 3BM
wx_1S1 =0.3333030E - 02

#x 152 =0.3333297E 4- 02

wi_ISN = 0.3333329E -02

3agaua 55, Hanmmure mogmporpamMy SUBR Takyio, ur0GHI
B pesyJbTare OGpalleHHs K Heli M3 mpHBeIeHHOH HHXKe Iporpammel (ome-
parop 02) omeparopsr 03—05 mewaTanu Gbl yKa3aHHBEIE JAaHHbBIE.

01 PROGRAM TASK
02 CALL SUBR(4)

03 DO 1 K=1,4

94 1 PRINT 2,K

05 2 FORMAT(LK="1I1)
06 END

K =1
sl 1K =2
#x IK=3
s 1K =4
sl JK=5
$xl 1K =6
wxl K =7
3 IK =8



3apgaua 56. Hanummrte nporpammy, KoTopas B Npomecce BHIIOJ-
HeHMs mepejaeT yNpaBJeHME Ha JecsiToe CJOBO O6lero Giaoka maMATH:

COMMON /BLOCK/ ARRAY/(100)

3apnaua 57. PaccMotpuTe npuBefeHHylo Huxe nporpammy. Ilpa-
BUMBHO JIM GyJeT BHIMONHeHa 3Ta nporpamma? Ecium Her, To B ueM 3a-
KJoyaercs OWHOKa?

01 PROGRAM TASK

02 DIMENSION A(5)

03 DATA A/0.,1.0,10,15000.0,100./, B/15000/
04 S=0.

05 DO 1 1=15

06 1 S=S+A()

07 C=S/B

08 PRINT 2,5,C
09 2 FORMAT(1X,'S=',El12.5,10X, 'C=",E12.5)
10 END



r'IABA 3

MCTOYHHKH OWHKHBOK B NMPOrPAMMAX
HA ®OPTPAHE

OTbIM BCEMY Hayajlo, M Thl MHO=
roe noiimMems.
Kosoma IMpymros

IIpu oueHke s3bIKa GOpPTPaH HEOOXOAHMO YUMTHIBATL KOHKDETHYIO HC-
TOpHUECKYIO 0GCTaHOBKY, B KOTOPOH NPOHCXOXHJIO 3aDOXKAEHHE H CTAaHOBJe-
HHeE 3TOr0 s3hKa. B OTJIMYMe OT COBPEMEHHHIX S3HIKOB POrPaMMHPOBAHHS,
SI3RIK ()OpPTPaH MpoLIeJI JOBOJBHO AJNHHHHE NYTh 3BOJIONHH OT NepBOif CBOCH
BepcHH, 3apojusLueiics B Heapax ¢upmel IBM, mo Toit gopmel, B Kakoit oH
npeGrBaer B Hacrosimee Bpems. Hajo ckasaTh, 4TO MONBITKH JajibHel1Iero
PasBHTHS f3bIKa (OPTpAH He MpeKpalaloTcs H B Hacrosuee Bpems. Ipa-
MEpOM TOMY MOXET CIyXHTb (GopTpaH-77 [24] u MHorne gpyrue coBpemeH-
HEIE JHMAJIeKTH f13bKa, Hanpumep dopekc [3]. Bce 310 onpenenuno HeKoTo-
PYIO HeNocJef0BaTeJbHOCTb, CBOHCTBEHHYIO S3HKY (opTpail.

Hcropus si3bika opTpaH HAacYHTHIBAET yxKe Gojiee TPeX AeCATHIETHH H
GepeT cBoe Hayajuo mpumeprO B 1953—1954 rr., koraa lxkon Bekyc ¢ co-
TPYAHUKAaMH TMPUCTYIHIY K PaspaGoTke CHCTeMH NPOrpaMMMpOBAHHSA, liC-
NOJIb3YIOIel ClelHaNbHble SI3bIKOBEIE cpelcTBa. [1aBHOM Lesblo X PaGorsl
Gblia paspaboTKa CHCTeMbl NMPOrpaMMHPOBaHHS, MO3BoOJSAIOLEfl aBTOMaTH-
3HPOBAHHO CO3JaBaTb NPOrPaMMBI, JHIIb HE3HAYHTEJbHO (NMPHMEPHO B
1,6—2 pasa) ycrynaiomue no sd@heKTHBHOCTH IpOrpamMmaM, HamHCAHHLIM
BPYYHYIO KBaTH(QHIUPOBAHHEIMH NIPOIrPAMMHCTAMH B MAIIHMHHBLIX KOMaHJax.
StheKTHBHOCTL MOJYYaeMoll NPOrpamMmbl M ONpejessia BHGOP pelleHHit
npH pa3paGoTKe cHCTeMbI HporpamMupoBaHus. IlostoMy cam 1o ceGe A3LIK
nporpaMMHpOBaHHS OTOLIEN Ha BTOPOIt IIaH, a Bce YCHIHS GBUIM HampasJe-
HH Ha co3flaHue 3hpeKTHBHON TpaHCAMpYolel nporpammel. PaspaGoTunku
CUMTAIH, YTO JJAA Kaxkno#h Hosoii DBM joJiKeH CO3JaBaThC CBOM S3bIK
NporpaMMHPOBaHHUS, MAKCHMAJIbHO YUHTHBAIOWMI CHCTEMY KOMaHJA M opra-
HH3anHo namaTH OBM, A 3HaUHT, SI3BIK JOJIKEH NPEXKE BCEro GHITH OpIieH-
THpOBaH Ha 2BM, a He Ha peluaemble ¢ ero MOMOWBIO 3ajauH. PesymbTatom



paloTH SIBLIHCH A3BIK (GOPTPAH M TPAHCJAHPYIOWAS POrpaMma C 3TOro A3H-
ka ana DBM IBM-704, o uem GEIIO ZONOXKEHO HA KOH(EPEHILM, COCTOS BIIEH-
¢ B 1957 r. 13K opTPaH HOBOJBHO GHICTPO HAual PACHPOCTPAHATHCA.
I BonmpeKy HCXOAHOMY MPEANOJIOKEHHIO, CTANH MOABAATHCS TPAHCAATOPSI
¢ s3bika (opTpaH Ha Apyrux 2BM, apxHTEKTypa KOTODEIX OTJHMYajiach OT
apxutekTypsl IBM-704.

PasBuTHe f3bKa (OPTPaH JOBOJLHO XOPOIIO OTPaXcaeT HCTOPHIO Mpo-
rpaMMHPOBAHHS M BBIUHCIHTENbHON TeXHUKH. POPTPaH KU, pasBhBajcs,
BIHUTHBAJA HOBHIE HIEH, PaCIIHPSIHCH BO3MOXKHOCTH annaparyphl, H 3TO Ha-
XOJIHJIO OTpaXKelHe B f3HKe, B HcTOpHM s13bIKa (YOPTPaH MONKHO BHIAENHTDH
TDH 3Tama, KAXKIBIH NPOXOJIXKHTEJILHOCTBIO IPHMEPHO B AecaTb JeT. [lepsrii
H BTOPGH STalbl 3aBEPIIHJIKCH 3HAMEHATEJbHBIMH COGHITHAMH. B Teuenne
nepsoro sTana (1957—1966 rr.) copmupoBanach Haes A3bIKa IPOrPaMMHPO-
DaHHA BLICOXOrO YPOBHs. DHIIA HOHATAa POJb SI3EIKA KaK MHCTDyMEHTaJb-
HOTO CPeACTBa Pa3paGoOTKH HPOTpaMM, MO3BOJIHBLIErO 3HAYHTENBLHO NOBEI-
cUThb 3(peKTHBHOCTb TPyLa MPOrpaMMHCTOB. B s3pike dopTpan BrIeISIOTCA
IBa Auajexta — ¢optpan IV u Geficuk-hopTpaH, KOTOPHE 3aKpemIsioTcs
B KauecTBe CTaHZAPTHHIX.

Bropoii stan (1967—1977 rr.) xapakrepH3yeTcs aKTHBHHIM NPOHHKHO-
BenueM DBM B pasiuuHble «HEBEIYHCJIHTEJIbHEIE» OGIACTH HpHMEHEHHs.
CyIeCTBEHHO PacIINpSIOTCS annapaTHble BosMoxHOCTH DBM. Bee Gomblee
3HaueHHe npeoGpeTaeT KauyecTBO H HAJEeXHOCTb NPOTPaMMHOro ofecmeye-
HHsI, COKpalieHHe CPOKOB Pa3paBoTKH NporpamM, NOBHINeHHe 3(heKTHB-
HOCTH U yJ06CTBA MHCTPYMEHTAIBHHIX CPEACTB, B 1EHTpe BHMMaHUA paspa-
GOTYUHKOB SI3HIKOB NIPOTPAMMHDOBAHMS HAXOAATCH HMAEH aGCTPAKTHHIX THIIOB
JAHHBIX U CTPYKTYPHOrO IpOrpaMMHpOBaHHS. Bce 3T0 eCTeCTBEHHEIM o6pa-
30M OKAa3HBaeT BJIMsSHHe M Ha ¢optpaH, ViToroM sToro CraHOBHTCS HOSIBJIe-
HHE f3HIKa (opTpaH-77.

B Hacrosimee BpeMms MH MOJOUNIH K KOHIY TpeTmero stama (1978—
1987 rr.) pasBuTHs f3blKa (OPTPAH M €CTECTBEHHO 3aJaTh BONPOCH: YeM
6yleT OTMeueHO 3To jecsATHieTHe? Kakue TeRJeHUWH B PasBHTHH SI3HKOB
NpOrpaMMHPOBAHHS Y BHIYMCIHTENbHOH TEXHHKH HalfyT cBoe OTpameHHe
B s3bIKe (popTpaH M Gyner Ju BooGme ¢oprpaH-88? Tpyaso oreeTHTHb 9TO-
au60o OmpejeseHHOE Ha MOCTaBJEHHEIE BOMPOCH — 3TO TpeGyeT IyGOKoro
anaju3a COCTOSTHHS Jesl. MOXHO JIMIIb OTMETHTb, UTO OXHHM M3 JIO3YHIOB
CerOfiHAIUHEr0 JHA fBJSAETCS NapaJIeJbHOCTh BHYHCIEHMH. YKe cylie-
CTBYIOT M NPOEKTHPYIOTCA BHIUMCIHTEJbHHE CHCTEMBI, COIEPXKallHe He Je-
CATKH WIY COTHH, & JeCATKH M COTHH THICHY (B MEPCNEKTHBE H MHJIIHOHEI)
napaiienpHo paGoTaromux nponeccopoB, Moxer OHTb, MMEHHO 3Ta TeH-
JEeHIMSA B PasBUTHH BBHIYHC/IHTEIbHOH TEXHHKH H SBHUTCH IpHYHHOH pOXJe-
HHA HOBOTO $3BIKA, TeM 6osiee, YTO B STOM HANpaBJEHHH yxKe NeJNalOTCA He-
KOTOpHle LIarH.

$13bIK ()OPTPaAH OTHOCHTCS K SI3BIKAM, MMEIOIHM €J1a6yIo 3alHIIEHHOCTb
oT omuGox. PaccMoTpuM MOAPOGHO OCHOBHHE HCTOUHHKH BO3HHKHOBEHHs
omH60K B mporpammax Ha Qoprtpaue,



3.1. OcoGeHHOCTH CHHTAaKCHCa a3biKa GopTpan
U CBA3aHHbIE ¢ HHMH OLIHOKH

OnHEM U3 OCHOBHEIX CPEJICTB 3amIUTH OT OIIHGOK B COBDEMEHHHIX SI3HI-
Kax NMpPOrpamMMHpOBaHHfA fABJAAETCA TaKOH BHIGODP CHHTAKCHCA KOHCTDYKLHH
A13BIKa, YTO JIOGHE HeGOMIbIIHE OMOKH B 3alHCH MOTYT GBITbH OGHApyKeHbl
TPaHCJAATOPOM NpH aHaiuse nmporpammel. K coxanenmo, ¢optpan Takum
cBoficTBOM He ofmagaeT. CHHTaKcHMC fI3HKa (OPTPAH TAKOB, YTO HHOrAa
8aMeHa OJHOro CHMBOJA APYTHM NPeBpaiiaeT OfHY NPaBHILHYIO KOHCTPYK-
[MIO A3HIKA B JPYIyIO, TAKXKE CHHTAKCHYECKH BEPHYIO KOHCTpYKIH0. Takum
o6pa3oM, €CJHH TakKas MOACTAaHOBKA BOSHHKaeT CJyyadHbM oOpasoM, Ha-
NpHMepP M3-32 ONEYaTKHM NpPH BBOAE TEKCTAa HPOTPaMMEI C TEPMHHAJA, TO
TPAHCJAATOP HE MOXET 06Hap y2KHTb STY «OWHOKY» B CHJIY TOro, YTO OHA SIB-
JISIeTCA OUIHGKOH C TOUKH 3peHHs MporpamMMmucTa (H3MeHSeTCs CMBICH IPO-
rpaMMbl), a I TPAHCAATOPA STO COBEPLIEHHO NPABHILHO HAMHCAHHAs
nporpaMma. Takas ciaas BSalIMIIEHHOCTb CHHTAaKcHCA s3blka doprtpad
o6ycJIoBJIeHa CIERYIOWHUMH NP HYMHAMH.

BuayanbHoe pa3GHeHHe KOHCTPYKIHl (OepaTopoB) sishiKa Ha COCTaB-
HBIE 4acTH, BLIMOJNHSEMOE UeJOBEKOM, He BCerJa COBNAJaeT ¢ pasGueHHeM,
OCYIIECTBJEMbIM TPAHCASATOPOM HA OCHOBE CHHTaKCHUECKHX INPAaBUJ s3bIKa.
BusyanbHoe pas6uellHe OnepaTopa OCHOBHIBAETCS HA BBIJEJNEHHH KJIOYEBLIX
CnoB M pasgenutenedl. B kauectBe pasmenurenefi, KaK NpaBuiaO, HUCHOJbL-
3yloTcst mpoGeJbl, CKOGKH, 3ansThle, TOUKH, 3HaKH omepauuil u 1. n. C uc-
NOJIb30BaHHeM NpoGesia B KauecTBe PasfiesiuTeNsl H CBA3aHBI MHOTHE Ol HOK H.
Tlpu BusyanbHOM KOHTpOJIE MPOrpaMmbl YeJOBEK HCHOJbL3YeT NMpOGe] Kak
OJMH M3 OCHOBHEIX pasfenuteneii. HanpoTus, B s3elKe ¢opTpaH mpoGen e
SABJSAETCA PasfieIMTeJeM, YTO OTYACTH M NPHBOAHT K Pa3JHYHIO BH3YaJIbHOTO
H CHHTaKcHYecKoro pasGueHHil omeparopa. B mporpamme Ha ¢opTtpane Bce
npo6esibl NPOCTO HrHOPHPYIOTCsA. OHH HCKIIOYAIOTCSI NPH NpefBapHTeIbHOM
npocMoTpe mporpammel. Hanpumep, B oneparope

COMMON A, BC
npoGenst Mexay B 1 C urHOpupyioTCS TpaHCAsTOPOM. B pesysbTare 06bAB-
asioTes npe nepemennnie A u BC, a me Tpu A, B, C, kak 310 MOXeT noka-
satbes. [TogoGuas omuGKa BO3HHKAET JOBOJIBHO 4acTO U3-3a HeM3GEeXKHOCTH
BCSIKOTO PoJia OIeYaToK. Tak, NOoc/eNHHIH ONEpaTop MOT SIBUTLCH CJIEACTBH-
€M TOro, YTO B Omeparope

COMMON A, B, C
BMECTO BTOPOH 3ansaTol GBI ciayuyaliHO cesaH mpoGes.

AnamoruuHas oOmHOKA MOXET UMETb MeECTO NPAaKTHUECKH B KaXJOM
oneparope. XOTS BHeIIHEe OHA MOXET B Pa3HBIX CHTYALMSX BEITJSIETb He-
CKOJIBKO TNO-HHOMY, HJes OCTaercs IEH3MEHHOIl — B pe3yJbTare 3aMeHbl
npo6enamy (MM NPONycKa) B OlEePaTOPe OHOIO HIIH HECKOJbKHX CHMBOJIOB
MOET MOJNYYHTHCSH CHHTAKCHYECKH NPaBMIBHHIH omeparop. Hmxke mpHBo-
IUTCA AaJeKOo He NMOJHBIH CNHCOK BO3MOMHBIX CIyuaeB M NMPHUMEPOB K HKM
(nepBast CTPOKAa KaXKAOro mpHMepa NOKasblBaeT, KaK JoJXKHa Obuia Gbllb



HameyataHa NpaBUJbHAT KOHCTPYKIHs, BTOpasd — KaK oOHa IllameyaTaHa
B JefiCTBHTEJbHOCTH, U TPeTb — KaK OHA «BOCIDHHHMAETCH» TPAHCIATO-
pom).

1. Onepartopsl onucanuit REAL, INTEGER, COMMON, DATA uT. 1.

REAL ALFA, BETA, GAMA, DELTA, X, Y

REAL ALFA, BE A, GAMA, DELTA X,Y

REAL ALFA, BEA, GAMA, DELTAX, Y

2. Briyucsisiemelit onepaTtop mepexofa.

GO TO (1, 243, 7, 6, 5), M
GO TO (1, 23,7 65), M
GO TO (1, 23, 765, M

3. Onepartop uHxJa.

DO 1 K=1,10,3

DO 1 K=1,10 3

DO | K=1,103

4. Uenble u ReficTBUTe/NbHBIE YHCHA,
2.7118

27118

27118

5. OGpaleHHe K 3J1eMEHTY MacCuBa.
X (17,25)

X (147,25)

X (7,25)

6. Bbi3oB mogmporpamMMel HIH (GYHKIIMH,

CALL SUB(A, FUN, X, 3)
CALL SUB(A, FLIN, X 3)
CALL SUB(A, FN, X3)

Eme ogHa BO3MOXHOCTb AJISi NMOSIBJIEHHS OIHGKH B IPOrpamme Kpo-
eTcd B cyuaitHol 3aMeHe pasfieuTeNs TOYKM .’ Ha 3anaryio ' ¥ HaoGopoT.
Llenwit psifl KOHCTPYKIMI f3BKa JOMYCKAeT B3aHMO3aMeHY 3THX pasielk-
TeJself, IPH KOTOPOi He BO3HHKAET CHHTAKCHUECKHX OLIHGOK, HO H3MEHseTcs
CeMaHTHKa OIepaTopoB.

TlpnunHa BO3HMKHOBEHMS TaKOH OWIMGKYM JOBOJBHO O9YeBHAHA. Ecau
M u N — zBe nensle AecsaruuHble KOHCTaHTH (N — KOHCTaHTa Ge3 3HaKa),
TO 3amUch

M.N

o6osHauaeT B (opTpaHe NEeHCTBUTEJLHYIO KOHCTaHTY C LEJOH yacteio M
1 IpoGHOit yacTsio N, 3amMelUB TOYKY 3ansTol, MoJiy4uM

M,N



4yro 0603HAayaeT NOCIeNOBATENbHYIO 3aNHCh 3JEMEHTOB CHMCKA [apameTpon
HEKOTOporo omepatopa s13blKa GopTpaH. Eciaum B yKasaHHBIA CIHCOK MOTYT
BXOJNTb KaK LieJible, TaK H JAeHCTBHTeJbHBIE yHMCla, TO 3aMeHa 3anAaTofl Ha
TOYKY NPHUBOJHT K TOMY, YTO BMECTO ABYX LieJIbIX 2/1EMEHTOB CIIMCKAa BO3HH-
KaeT OJMH JeficTBUTEJBHHH 3jeMeHT, 1 HaoGopoT. HauGosee yacto Takast
CUTyallust BO3HHMKaeT B OGpallleHHH K MOAMpPOrpaMmamM ¥ (GyHKUHAM, KOTAa
CNHCOK (aKTHUeCKHX NapaMeTPOB CONEPKKHT IleJble H JeHCTBHTE/bHbIE
KoHCTaHTH. Hampuwmep, 06a oGpamenus k pynknuu FUNC

FUNC(X,2,3,N)
FUNC(X,2.3,N)

COBEPLUEIHO MPaBUIbHBI CUHTaKcHuecKH. [Ipu 5TOM B nepBoM ciyuae dynk-
nust FUNC umeer uethipe mapameTpa, a BO BTOPOM — TpH. Bmecto aByx
nesBX YHcea 2 ¥ 3 BO BTOPOM CJyyae HMeeTcsl OAHO JAEHCTBHTEJBHOE YHCJIO
2.3. YuuThBaf, YTO NMPH TPAHCIALHH MOAYJHA, COAEPKaIlero obpalienye
k ¢pyuxunn FUNC, TpancasTopy HemoctynHa HH(OpMALHus O GaKTHYECKOM
yHcsie napaMeTpoB 3Toi GYHKUHM, TO BOHHKIIAS OMIHGKa He GYyAeT 3aduKk-
cupoBaHa. Pe3ysapTaT 3TOA OWHGKH NPOSBHTCA JIMIIBP NPH BBINOJHEHHUH
nporpammbl. IIpu 3TOM OnpefesuTh HCTOYHHK OWMOGKH, Kak NPaBHJIO, OKa-
3bIBaeTCsA OYeHb TPYAHO.

OueBH/IHO, YTO M, HAO0GOPOT, 3aMeHa TOYKH Ha 3aNATYIO MOXKET NP HBECTH
K owHGKe, KOTOPYIO Helb3st OGHAPYXHTb NIpPH TpaHcAsuuu. KcTatu cka-
3arh, Takas OUIHOKA BO3HMKAeT OYeHb YacTO M NPHYHHA ee MOPOH Kpoercs
B TOM, YTO MBI €llle CO HIKOJIH NPHBHIKIH HCIOJIb30BaTh 3aNATYIO B KayecTse
pasjenuTeNs UeJoH H APOGHOH YacTH uHCIa, B TO BPeMS Kak B s3bIKE (opT-
paH (Ja ¥ mpaKTHYECKH BO BCeX APYTHX A3bIKaX NPOrPaMMHPOBAHHUSA) AJs
3THX LeJell HCHOJb3yeTcs TouKa. Takas KBOHCTBEHHOCTb CHTYaUHH H IpH-
BOJAHT K olyGKe, KOra NPOrpamMMHCT MAaUIMHANBLHO HMCHOJb3YET B KauecTBe
pasgenutesns sanatyio. OcoGeHHO YacTo 3TO CIyyaeTcs ¢ HOBHUKAMH.

B s3bike (oOpTpaH HMeeTcs NeJBIH DAL ONEpPaTopoB, UCHOJb3YIOUHX
CIIHCKH mapameTpoB. B 3THx omepatopax paccMOTpeHHas OLIMGKA MOKeT
ocTaThcsl HesameueHHOH. HHXe NpPHBOZATCS BO3MOXKHEIE CJIydYaH,

1. Oneparop DATA,

DATA M/1,2,3,4/
DATA M/1,2.3,4/

2. Omneparop DO,

DO 7 K=1,5
DO 7 K=1.5

3. OGpamenue K mognporpamve Wik QyHKIHH.

CALL SUBP(1,2,3,4)
CALL SUBP(1,2.3,4)



4, Oneparop WRITE (PRINT, PUNCH).

WRITE(41,25) A,5,7
WRITE(41,25) A,5.7

OTMETHM, 9TO HE BCE THANEKTH s3blKa (JOPTPaH AOMYCKAIOT MCIOJb30BaHHE
KOHCTAHT B CIIMCKe BHIBOJA.

Eme ogHa 7acTO BCTpeyarollascs OMMGKA CBSI3aHA C CHHTAKCHUECKOH
HepasIMIUMOCTbIO OOpameHust K QYHXIMH H K dJeMeHTy maccuBa. Hanpu-
Mep, B omeparope

X=3.141592+F(N,K,5)+A(3,7)

He HMes NONOJIHHTEJbHOH HH(pOpMalHM, HeJNb3s ONPENeNUTb, SBJIAIOTCH JH
F u A ¢yHKUMAMH IVIM MaccHBaMH. Bce 3aBHCHT OT TOro, HMEOTCS JH B
moayne onucauusa F 1 A Kak maccuBos B oneparopax COMMON, DIMEN-
SION, REAL, DOUBLE PRECISION, COMPLEX, INTEGER,
LOGICAL wuan xak ¢yukuuii B EXTERNAL. Ecau mporpammuce
cay4aiiHo 3aGblT OmHcaTh MaccHB, YTO JOBOJIBHO YaCTO CIYYaeTCs Ha Ipak-
THKE, H [IPY 9TOM MacCHB HCIOJIb3YeTCs TOJNBKO B PexkumMe BEHEOpA €ro aie-
MEHTOB, T. €, HMf STOI'O MacCHBa He BCTpeuaeTcs cjeBa OT SHaKa NPHCBaH-
BaHus, B cnucke Boga oneparopoB READ unu B Apyrux moJoGHHIX omepa-
Topax, TO TPaHCAATOP GyJeT BOCMPHMHMMATh OOpaleHHe K MacCHBY Kak
BbI30B QYHKIIHH C TeM JXe HMeHeM, U4TO H HMfA MaccHsa.

Xotsa B fi3bIKe QOPTPAH eCTh CPEACTBA IBHOTO ONpeJeIeH s NIePeMeHHbBIX
B onepatopax REAL, COMMON, DATA u apyrux, uMeeTcss BO3MOXHOCTb
HeBHOT'O ONpENe/JeHHs IepeMEeHHbIX, DOJBLUIHHCTBO NPOrPaMMHCTOB SB-
HEIM OGPa3soM OMHCHIBAIOT JIMIIb MACCHBBI, a NPOCThIE IHePeMeHHHe, Kak
NpaBUIO, ONpPEAESIoTCA HesBHO. JLIs STOro JOCTaTOYHO, 4TOOH HMS me-
peMeHHOR BCTPETHIOCH TAe-TO B mporpamme, Hampumep, npH HaJlH4HH
B IpOrpamme JI06OTO H3 IMEPeYHCICHHEX HHXE OIepaTopoB B MOAyae GyAer
onpefiesieHa mepeMeHHas ¢ uveHeM N:

DO 1 N=2,10
N=K-3

CALL SUBP(N,A,5)
A=FUNC(N,3,B)
READ 7,N,A,B

Takoe HesIBHOE ompefleieHHe TIEPEMEHHEIX YacTO MPHHOCHT GOJIble BPesa,
yem JaeT npeHMymiectB, HeusGeXXHO BO3HHKAIOLIHE ONEYAaTKH NPH 3alHCH
nporpaMMsl HIM BBOJE C TePMHHANA4, IPH NPOGHMBKE Ha BHEIIHHX YCTpOH-
CTBaX MHOTJA OCTAIOTCS He3aMeYEHHEIMH TOJIbKO B CHY JEACTBHS HESBHOIO
OnpeJie/IeHHs TepeMeHHEIX.

HauGoslee uacTo BO3HHKACT 8aMeHa JIHTep, CXOXKHX TO HAMHCAHHK:

0—0 (UHPPA 0 — BYKBA 0)
1—1I (UM®PA | — BYKBA I)
2—Z (UH®PA 2 — BYKBA %)



3—3 (UUO®PA 3 — BYKBA 3)

4—4 (UMOPA 4 — BYKBA U)

5—S (UM®PA 5 — BYKBA S)

.—, (TOYKA . — 3AIATAS ,)

', (ATIOCTPO® — 3ATIATAS ,)

Y_—V (JATMHCKASI BYKBA Y—PYCCKASI BYKBA V)

M pAA2 APYLHX CXOMMX IO HAHCAHHIO JATHHCKHMX H PYCCKHX GYKB, €CJIH
ux mpexcrasienue 38 OBM pasnuuaercs. Hanmpimep,

CALL SUB(X,I) CALL SUB(X,1)
READ 2,A,B0 READ 2,4, BO
N3=N-+1 N3=N41

B mepBoM cJiiyuae BMecTO IepemeHHOH 1 BTOpoll mapamerp paBeH efHHHLE,
Bo BTOpOM CJyyae MpoM30IuIa 3ameHa LH(PH HyJab Ha GykBy O, a B mo-
clefiHeM ciyyae — GYKBbl 3 Ha nudpy Tpu. HH ofHy H3 yKasaHHHX OLIH-
60K TPaHCAATOP C A3HKA GOPTPaH O6LAPYIKHTh He MOXKET. DTO MOCAYKHIO0
Of!10f W3 MPUYMH, 1O KOTOPOH NMPaKTHYeCKH BO BCEX COBPEMEHHBIX s3blKax
nporpaMMHpoBaHHs (HampuMep, nackasib 1 aja) TpeGyercss OMHCHIBATh BCe
HCIIOJIb3yeMble OGBEKTHI.

SI3BIK (OpTpaH yHacaeHoBas] OT MAUIMHHBIX S3HIKOB (aBTOKOJ, acceMG-
Jep) dopmar 3anucu npensoxcenuil. Ilpexe Bcero aTo Kacaetcs BBIIENEHHUS
0coGhIX ToJiell, KOTOPEIM COOTBETCTBYIOT ONpeesieHHEIE NMOSHUUH B CTPOKeE:
nosie MeTKH (mosuiuy 1—D5), moJjie NpH3HAKA NMPOJO/IKEHHS (mo3uuus 6),
noJe omneparopa (mosuunuH 7—72), moje KOMMEHTap sl HIH IHOJe HAEHTH)H-
Katopa omeparopa (mosuuuu 73—80). JlocTOHHCTBA TaKOro AeNeHHs Kax-
ol CTPOKM BechbMa COMHHTeNbHbI, OfHa H3 PacIpOCTPaHEHHHIX OMIHGOK
CBSI3aHa C NOJieM HAeHTH(uKaropa. Eciu oneparop okasajcsi HaCTOJNBKO
JJYHHEIM, 4TO €r0 OKOHYaHHe NONaJo B moJe HIeHTH(hHKaTopa (IO3HLHU
73—80), To ¢ 6oJIbIIO! BEPOSTHOCTBIO 9TO He OYAET OTMEUEHO TPAHCASITOPOM.
Hanpuwvep,

N TTO3MLHH:
789 ...6667 686970717273747576777879 80
A=B+4...—C /2 . +BAC—1 .7
B stom CJyyae 3aKJ/uuTeJ]bHAsd 4acThb oneparopa, nomnagamoumas B IOoJae
HﬂeHTH(pHKaTOpa, a UMEHHO

AC—17
6yﬂeT OTceueHa OT oneparopa MPHCBAWBAHUA H TPAHCJAATOP BOCIPHMET
oneparop

A=B+o « e s e e . .——C/2:-[—B

Tak kak nepemeHHast B onpefieieHa (OHa BCTPeyaeTcst B 5TOM ONEPATope),
TO HHKaKOl OWHOKH He Gy/eT 3apuKcHpoBaHO, C nepexoAoM OT NeppoKapT



K TeDMHIAJBIIOMY DPEXKHMY DPaGOThl ONHCAHHAS CHTYamHsl BO3HHKaeT JO-
BOJILHO 4acTo, TaK KaK B OTJIMUHe OT NepdoKapT, Ha KOTOPHIX HameuaTaH
HOMep KaxJOH NO3MLHH, NIPY BBOJIe C TEPMHHANA JOBOJIBHO TPYAHO KOHTPO-
JIMpOBaTh HOMEP TEKYlLleH NO3HIHM.

Psx omuGOK CBSI3aH € nojieM NPH3HAKA NIPOAO/KeHHsS. PaccMoTpuM
c/IeAyIOWHi NpHMep:

MO3ULUA 7
v
INTEGER K,L,M,A
REAL I,C,X(5)

1
rno3uuua 6

CHBur BTOpPOro onepaTopa Ha OfHY NMO3HIHIO BJIEBO NPUBEJ K TOMY, YTO BTO-
poil omepaTop CTal NPOZOMKEHHeM NepBOro, Tak Kak Gyksa R momama
B ToJie NpH3HaKa npojomKeHHs. TpaHCHATOD BOCOPHUMET 8TO, KaK eciH GH
OblJI HamucaH omneparTop

INTEGER K,L,M,AEALI,C,X(5)

O6paThTe BHHMaHHE Ha TO, YTO INPOM3OULIO «CKJEHBAHHE» CHMBOJOB A,
EAL, I B unentuguxarop AEALI. 310 cBf3aHO ¢ TeM, 9TO NPOGE/IE B 3Bl
ke dopTpaH HrHOpHpYIOTCS. B pesyabrate nepemennas I, koTopas JOMmKHA
6bw1a umets T REAL, no ymomuanuio noayuaet Tvn INTEGER. Ilepemen-
nas A nosnyuaer tun REAL Bmecto INTEGER. IosBnsiercs HoBas mepes
mennas AEALI, toxe umeromas tun INTEGER, a nepemenune C u X
nonyuaior Tun INTEGER, Bmecto npexnonaraBmerocs Tuna REAL.

EcTecTBeHHO, 4TO OIHGKH THNA ONEYAaTKH MOTYT IPOH3OHTH B JIIOGOM
MecTe NPOrpaMMbl, BH3HBAS Te HJIH HHEIE NOCJEACTBHS. MEI paccMoTpenu
JMIIL HEKOTOPHI KJacC TaKHX OLIHGOK.

OnHHMM M3 cJ1aGhiX MECT sI3bIKa (POPTPAH SBJSETCA OTCYTCTBHE B SI3BIKe
3apesepBHPOBAHHEIX CHMBOJIOB, TAK HA3bIBAEMBIX KJIOYEBHIX cJI0B. C yueToM
CKa3aHHOTO paHee 3TO NPHBOAMT K TOMY, YTO PACNO3HaTb KOHCTPYKILHIO
MOXHO, JIHIIb NPOAHANH3UPOBAB KOHTEKCT, B KOTODOM OHa BCTpeuaercs.
Huxxe npHuBefeHbl NpUMEPH TAKHX HeoAHO3HAUHOCTell. JleBHIi cFoJGelL COOT-
BeTCTBYET TPAafHUHOHHOMY HCIOJIB30BAHHIO (KJIOYEBHIX CJIOB» f3HKa (opT-
paH, a NpaBblil — OJHOMY H3 BO3MOXKHBIX BADHAHTOB HX «(aJbCHOUKALUHY;

REAL K(5) REAL K(5)= 12.98:ABC

DO 1 K=1,25,2 DO 1 K=1.252

IF(K) GO TO 777 IF(K)=GO TO 777
READ(41,999) A,B,C READ(41,999) =A+B+4C

GO TO 53 GO TO 5=3

ENTRY S ENTRY S$=SUBRUT/FUNCT,
FORMAT(I6) FORMAT(16) =E10-4-3.0
PRINT 12, X,Y,Z PRINT 12=PI#I7.4

RETURN RETURN=A=B/C



END END SUB(2,K) =EX —X

STOP STOP IF(K)=2.875
WRITE(61,2) 1,J,K WRITE(61,2) = F(I,J,K)
GO TO (1,3,2), K GO TO (1,3,2 =K
ASSIGN 55 TO M ASSIGN =55—M
COMMON /ABC/ X,Y,Z COMMON(ABC)=D(X,Y,2)
DATA NS/3/ DATA NS(3)=7.546
PUNCH 5, M, N PUNCH 5=M:N

CALL SB(K,N) CALL SB(K,N)=3.1415

OnepaTopsl B KaXJOH H3 IePeyHC]EHHBIX NMap HMEIOT COBMAAaloOMIYIo
1aYajbHYyIO YacTb. DTO MOXKET NMOCAYXKHTb HCTOYHHKOM OIIMGKH NpH He-
JIOCTATOYHO BHHUMATEJNLHOM aHANH3€ NMPOrpaMMbl. B KauecTBe ympaMcHeHUsi
NpeAaraeM YHTATENIO NPHAYMaTh COBOKYNHOCTb NMpPAaBHJ, OMHCHIBAIOLIHX
CHHTAKCHC si3blka (OPTpaH.

3.2. OmnGKu, CBSI3aHHbIE C THNAMH JAHHBIX

S13BIK (popTpaH 3apoxjajics B Te BpeMeHa, KOrjaa sICHOTO NpejcTaBJe-
HHSI O THNAX JAHHHIX B S3HKax NPOrPaMMHPOBAHHS ellle He CYLIECTBOBAJO.
YMecTeH BOTPOC: a UMEIOTCS JIH BOOOILE B JoPTpaHe THIH AaHHHIX? C TOUKH
3PEHHST COBPEMEHHOr0 NpEACTaBJIEHHs OTBET HA STOT BONPOC GyAeT BO MHO-
rOM OTpHLATeNbHBIM. VHAaue Kak MOXKHO pacileHHBaTh TOT ()aKT, UTO mepe-
MeHHAs OZHOTO THIIA MOXET NPHHUMATh 3HAUeHHS APYroro THOA M, B IPHH-
mMne, He CYLIECTBYET BO3MOMKHOCTHM ONMPENENMTb THI 3HAYEHHS, KOTOPHM
o6/1aJjaeT nepeMeHHas K ONpeJe]eHHOMY MOMEHTY BEIUHCJIEHHH.

dopMajbHO B si3bIKe (OPTPAH HMEIOTCH CJEAYIOIHe THNH JaHHHX,
KOTOpEIE MOTYT GbTb SIBHO WJIM HESIBHO NPHCBOEHH HEPEeMEHHbIM:

1) noruueckuit (LOGICAL),

2) ueawii (INTEGER),

3) nmeficrButenbHuil (REAL),

4) peiictBuTeNBbHBI ¢ fABofiHONM TOuHOcTHIO (DOUBLE PRECISION),

5) komnaekchuii (COMPLEX),

6) maccuser (DIMENSION wu np.).

Kpome Toro, B fiseike (OPTPaH HCIOJb3YIOTCA:
7) ABOMYHBIE, BOCBMEPHUHEIE M LIECTHAJNATEPHUHBIE YHCJIA,
8) CTPOKH CHMBOJIOB,
9) MeTKH,

10) nmoamporpammel M (yHKIHH,

OpHa H3 OMMGOK, OTHOCAWIASICA K THIAM JaHHBIX, CBS3aHa C HesB-
HEIM TIpUCBaHMBaHHeM IIePeMeHHOH OJHOTO THNIA 3HAYEHHs APYrOro THMA.
Hanpumep, npHcBauBaHUe NepeMeHHOH LEIOro THNA AeHCTBHTENBHOTO 3HA-
yeHHUS, a IePEeMEHHOH NefiCTBHTENBHOTO THIIA — SHAUEHHA METKH HJIH TEKCTA
u T. A. Taxoi addeKT focTUraetcs pasnUYHEIMH CPEACTBAMH f3BIKa, HO HIes
B KaXJIOM CJIyUae ORHA H Ta Ke. A HMEHHO: JISt JOCTYIA K OXHOMY H TOMY Ke
9/1eMelTy NaMATH HCNOAL3YIOTCA NepeMeHHble pasnuuHoro Thna. Camerd



NpOCTOH  Croco6 clenaTh 3TO — BOCII
EQUIVALENCE Hanpuasep. a1 onepmogoaonbsosancﬂ oIepaTopoM
LOGICAL L
DOUBLE PRECISION D,p
COMPLEX R
REAL X(10)
EQUIVALENCE (A,K),(X(5),L),(M,D),(R,P)

Joctyn X maToMy aJeMeHTy MmaccHBa X MOXET GHITh OCYLIECTBJEH Yepes
nepemenHyio L, IToc/iefcTBYS OT TaKoil SKBHBaJEHTHOCTH BO MHOTOM 3aBH-
CsIT 0T crocoba MpeACTaBICHHS ZaHHEKX BIOBM u oT oco6eHHOCTeHl BHIMOJ-
HeHHs MallMHHHX KoMasJ. Ho B /io6oM cayuae aTO IPUBOAHT K owmuGKe
IPH HOMNHTKE HCIOJb30BaTh STH SHAUEHUS TAK, KaK, HaNpHUMep, B CIeAyio-
IWHUX ONEpaTopax:

L=.TRUE.
X()=X@+X()
K=5

X(3)=X(4)/A
M=7
R=D=xA

Taxkoti ke ahdexTt MoxkeT ObITb JOCTHIHYT H JPYTHMHA CPEACTBAMH SI3bIKA
¢opTpaH, TAKHMH KaK ofuiye 6JOKH NaMATH, apaMeTPH NOANPOTrpPaMM U
¢yuxnuit, 3to GyIeT paccMOTPeHO Aalee B pasfene 3.4,

Psip omuGoK Npu HPOrpaMMHPOBaHMM Ha (OPTPaHe CBA3aH C MeTKa-
mu. CymiecTBYIOT CleAyioliye NPUYMHEL BOSHHKHOBEHHSI TAaKHX OIIMGOK:
BO-IIEPBHIX, CUHTAKCHYCCKH METKH HEOTJIHUHMBI OP IEJNBIX YHCeJ, BO-BTO-
pblX, B sI3blKe (OPTPaH OTCYTCTBYeT BO3MOMKHOCTH $IBHOTO ONpPEHeNeHHs
nepementoit Tuna METKA, xors umeercs omepatop ASSIGN, npucsau-
BalOLIHUil IIepeMEeHHOH 3HaueHHe, ABJIsIOMeeca MeTKoll, Hanpumep, oneparop

ASSIGN 25 TO M
NpHCBAHBACT lePeMeHHOH 1IeJIoro THIa MeTKY 25. D10 3HaueHHe He SKBHBa-

JIEHTHO LeJIOMY YHCIy 25, MOSTOMY HCHOJIbSOBaHHE IepeMeHHOH M B apug-
MeTHYeCKHX BbIpaX{eHHSIX NPHBOAUT K omH6Ke, KaK, HaIpHUMep, B oeparope

M=M+1

Kpome TOro, 3sHaueHHe LEJOro THINA HE MOMET GHTbL HCIO/NL30BAHO B Ka-
yecTBe MeTKH, HallpHMep, ClIeAyIoluM oGpasom:

M=38
GO TOM

D10 TaKxKe NMPHBOJHT K oOmIHOKe.
Heo6x0RHMO OTMETHTD ellie OfHH GakT. B s3mke GopTpaH CYymecTBYIOT
ZIBa THNA METOK — METKH, HCIOJIb3yeMble JJIf NePexoAa, U MeTKH AJIfA CChbi-



kH Ha oneparop FORMAT. Homepa aTHX MeTOK B HEKOTOPHIX HHAJIeKTax
sI3bIKa QopTpaH (sanpuMep, B ¢oprpane-JIly6Ha) MOryT coBnajgaTh, 4TO MO-
eT NPHBECTH K JOMOJHHTENbHBIM TPYZHOCTSAM. B KauecTBe HIJIOCTPAINH
paccMoTpuM cieaymout# GparMeHT nporpammbl:

INTEGER M(5)
DO 1 K=1,5
MK) =1
PRINT 1, K, M(K)
1 FORMAT ('l_ll_.lK‘:’,Ils’ M(K)=’»Il)
IF(KLJ.GT.L15) GO TO 2

PRINT 2,K
2 FORMAT (' 3HAUEHHUE K TIOC/JE BBIXOJA M3 LIMKJIA’
# 'TIPEBBLIIIAET 5:K=",I1)

B npuBeseniom ¢parmeHTe mporpammel MeTKH omnepatopoB FORMAT uc-
NOJBb3YIOTCS B OJHOM CJydae KaK MeTKa ONepaTopa, 3aBepIIAloNIero IHKJI
(MeTka 1), B spyrom cjyuae Kaxk MeTKa mepexoja Ajs omeparopa GO TO
(vetka 2). TpaHcasTopamu ¢ s3pKa ¢oprpaH Ha BACM-6 u Ha EC 3BM
BO BTOPOM cjiydae GyAeT 3apHKCHpoBaHa omMGKa TpaHcasuuu. Taxoe mo-
noxenue metok onepatopoB FORMAT Jserko oGbsiCHUMO, €CIM y4ecTb TOT
takr, uto onepatop FORMAT sBasiercss HEHCIOJHSEMEIM ONEpPaTopoM, HO
IS Hero reHepHpyeTcsi HEKOTOPHIA KOJ, KOTOpHIA JOJMKEH GOOXORMUTHLCS»
HOPH BEHINOJHEHHH NPOrpamMMbl.

CTPOKH CHMBOJIOB, ABOMYHBHIE, BOCbMEDHUHBIE M LIECTHAALATEP HuHEIE
9HCJIa HAXOJATCS B MOJIOXKEHHH, aHAJOTHYHOM HOJIOXKEHHIO MeToK. Hampu-
Mep, MOXKHO 8amucaTbh NPMCBAHBAHUS:

N=5HTEKCT
M='TEKCT*
K=!261
L=1375B

HO KaKHe-JHGO Omepamuy, KpoMe CPaBHEHHS Ha TOMAECTBEHHOCTb, Haj 3Ha-
gerusiMu K, M, N BHNOJHATL Hesb3st, B uacTHocTH, 3HaueHMe NMepeMeHHOM
K He sKBHBaNeHTHO LejoMy uHcay 26,

JloBONILHO MHOTO OMHGOK BO3HHEAET H3-33 HENPABHJIBHOI'O HCHOMbL30-
BaHHf MaccHBOB. XOTs NPH ONHCAHUH MACCHBOB YKa3bIBAaeTCHA MAKCHMAJbHO
LONyCTHMOE 3HAYEHHE HHJeKca N0 Kaxao#d M3 pasmepHocTell MaccHBa, (ak-
THYECKHH KOHTPOJb 3a BbIXOLOM 3HAueHHH HHJEKCOB 3a JAONMYCTHMBIE Ipa-
HULUE B Mpolecce HCMOJHEHHS NMPOrpaMMH OCYINECTBJASeTCs KpaifHe pefko
H3-32 HaKJaJHLIX PacxOOB, CBSI3aHHBIX C TAKHM KOHTpoJeM. Hampumep,
HHYTO He MeILaeT HanucaTth POrpaMMy, COAEPKalIlyI0 OepaTophl, NOAOGHLIC
CJIeAYIOUIHM:

REAL X(10)
M=—3



N=17
X(M)=X(N)

[Tojo61bie OLIMOKH YacTO NPMBOAAT K 3aTHPaHHIO Mporpammel. Tak, B yKa-
3aHHOM IpHMepe GyJeT HCNOPYeHa YacTh NaMSTH, B KOTOPOH 3aMHCAHb! JaH-
Hble (1M KOMaH/bl), HAXONALUIYECS B TPeTheM OT Hauaja maccuBa X cJIoBe
maMSATH, €CIM CYUTaTh B CTOPOHY YMeHBbLIEHMS ajpecoB (3Zech mpexmoJa-
raeTcsi, YTO OAMH SJEMEHT MacCHBa 3aHHMAeT OJHO CJIOBO MAMSITH),

3.3. OwnOKY B MCNOJB30BAHHH ONEPATOPOB YMNPaBJeHUS

CHHTaKCHC YNpaBJSIOMHX ONepaTopoB, paCCMATPHBAEMEIX B 3TOM pas-
Ielle, MPEeNCTaBJeH C YueTOM BO3MOXMCHBIX DACIUMpeHHH 0 CPABHEHHIO CO
CTaHAApPTOM f3bIKa (opTpaH, Kak, HampuMep, B [3, 24]. Peamusauns
OnmeparopoB yNpaBJeHHs B TpaHcasTope (opTpan-lly6a Ha BICM-6
NpHBeeHa B NpHJOXKeHHH 1.

3.3.1. Bpiuncnsemblit oneparop nepexoxa. Omepatop UMeeT BHZ

GO TO (M1, M2, ..., MN), AB

rze M1, M2, ..., MN—cnucok MeToK, Ha KOTOpHe BO3MOXKHA Nepejaua
ynpaBiaenuss (N > 1), AB—apudmernyeckoe BHpaxenue. Eciu 3Ha-
uenue BblpaxeHus AB naxomutcs B uanasoHe 1< AB<CN, TO oOne-
paTop NepefiaeT ynpaBJieHHe B COOTBETCTBHH C IOJACTAHOBKOI

sHaueHne AB 1 2... N
MeTKa nepexoga M1 M2 ... MN

B COOTBETCTBHM ¢ OmHCaHMeM f3bIKa (OPTPaH, 3HAUEHHe BHIPAXKEHHS
AB pomxHo yposiersopsath yciaoBuio 1 <AB<N. Brnonnenue oneparopa
B ciayuae AB<1 wan AB>N B onkcanuu f3BIKa He OTOBOPEHO H MOJHOCTLIO
3aBHCHT OT peaH3alluH TPaHCJAATOPa. B GOJIbIIMHCTBE TPAHCAATOPOB Mpej-
nojiaraeTcsi, YTO MPOrPaMMHCT caM JOJIKeH oGeCleyHBATb KOHTPOJIb 33
BHIIIOJIHEHHEM 3TOro ycaoBHsA. ITosTOMy TpaHCHATOpP HE BCTaBJseT B Npo-
rpaMMy KOMaHJbl, MpOBEpPSIOlIHe NPHHANJIEKHOCTb 3HaueHHs AB ykasan-
HOMy ZAMana3oHy. [IporpaMMHCT, Kak NpaBMJIO, yBepeH B NPABHIBLHOCTH
cBoell mporpamMhl H, Xejas H3Gexarb NONMONHHTENbHBIX HAKJAaJHBIX pac-
XOJIOB Ha NpOBepKe, TaKxKe He JeJaeT HHKaKMX nposepok. Ecun, oxHako,
okasuBaercst, ut0 AB<1 muu AB>N, To BosHHKIIAf OIMGKA OCTaHETCS
He3aMeUeHHOH, a pe3yJIbTaT BEIOJHEHHS OIlePaTopa BEIYHC/ISEMOT O Iepexoia
Gyner HempejickadyeM, B GoJbiuuHCTBe ciydyaeB NIpHM 3TOM NPOHCXORHT
1I0Tepsl yNpaBJIeHHS.

Ecnu mporpamMma COfepXKHT KOMaHIbI, KOHTDOJMPYIONHE SHAUEHHE
BupaxeHus AB, To npu HapyweHuu yciosus 1<AB<N, B 3aBHCHMOCTH
OT peasiM3allH TPAHCAATOPA, BO3MOXKHEI, HANPHMEp, ceaylouHe AefCTBHA;

— mepelaya YnpaBjeHHS Ha MeTKy MI,

— nepejaua ynpasJeHHs Ha MeTKy MN,



— nepejaya yHpaBJicHIs Ha omepartop, cjaeiyloumil 3a omepaTopom
GO TO,

— nepejava ynpasjeHHs Ha metky MK, rge K — yBesnuuelHbl Ha 1
ocTaToK OT Aenenus AB Ha N,

— meyarth coofLIeHHs 06 OuIHGKeE,

OTH JeficTBHA PeaJM3ylOTCS 3a CUET KOMOJHHTENbHOH MPOBEDKM NpPH BbI-
NOJIHEHHH TPOTPaMMbl MOJb30BaTeNs.

Uro6bl H36exaThb OHIMOOK, BO3HHKAIOUIMX NPH HapYLIEHHH YCJOBHS
1<AB<N, creayer Bcerfa nepel HCIOJb30BAHHEM ONEPaTOpPa BHIUHCHsE-
MOT'O Iepex0fia BHINOJHATH COOTBETCTBYIOLLYIO NPOBEPKY. DTO MOXKET GHTbL
clleJlaHO, Hampumep, TaK:

K=AB

IF(K .GE. 1) .AND. (K .LE. N))

# GO TO (MI, M2, ..., MN), K
onepamopet, setnoansemote, ecau K < 1 uaw K > N

WIH KaK B CJELyIomeM (parMeHTe IpOrpaMMEL:

K=AB
IF(K .LT. 1) GO TO 1
IF(K .GT. N) GO TO 2
GO TO (M1, M2, ..., MN), K
1 onepamoput, soinosrsemore, ecay K < 1

cas

2 onepamopet, setnoinsemsie, ecau K > N

Ewme o6 oaHoM TuIle OIMGOK (C/IyuaiiHBI NMPONYCK 3amsiToi B CHHCKe
METOK), BOSMOXKHBIX NPH HMCHOJb30BAHHH BBIYHC/ISEMOTO OlepaTopa Nepe-
Xoga, yxe rosopusock B m. 3.l.

3.3.2. Onepatop nepexopa mo npexnucanuio. Onepatop HMeeT BHJ

GO TO M, (M1, M2,..., MN)

Ifle M — mepemeHHasl ILeJNOrO THNMa, KOTOPOH C MOMOLBIO OlepaTopa
ASSIGN 6r11a pHCcBoeHa OfiHA K3 METOK Iepexoga M1, M2,.,., MN. Cnucok
MEeTOK B CKOGKax B HEKOTOPHIX HIHMaJeKTax f3hiKa MOXHO ONYCKaTh, Tak
KaK 3Ta HH(oOpMauus HeoGXOAHMA JIMLIL JJIS1 KOHTPOJS NPABHILHOCTH 3Ha-
ueHHsl, NPHCBOEHHOI'O NepeMeHHOH M, H MCHOJbL3YeTCs He BCEMH TPaHCS-
TOPAaMH.

Han6onee tunuuHas owmuGka, CBS3aHHAs C ONEPAaTOPOM Nepexofa Io
NpelnHcaHuio, BO3HHKAeT B CJyuae, Korjga nepeMeHHoH M He mpHCBOEHO
HUKaKoro snaueHHsi. Hanpumep, npu BHIIOJHEHHH ClIeAYIOLIEro (parMeHTa
nporpamMmel co 3HaueHnem K=0:

IF(K .LT. 0) ASSIGN 1 TO M

IF(K .GT. 0) ASSIGN 2 TO M
GO TO M, (1,2)



[Mepemennot M He GyJeT NPHCBOEHO HHMKAKOrO B8HaueHHd. BEimoJHeHue
omeparopa NepPexofia IO NMPEANHCAHHMIO B TAKOH CHTyalHu IPHBOJHT K He-
npejcKasyeMbiM Pe3yJbTaram.

Hepeaxo HauHHaIOLKEe NPOrpaMMHCTH HCIOJBL3YIOT BMECTO Oleparopa
ASSIGN onepatop apuMeTHYECKOrO NpHCBamBaHUS «paBHO» (=), Kak,
Hanpumep,

=3

sas

GO TO M, (7, 3, 6, 11)

Dra omubKa, KaK YKasHBaJ0OCh paHee, YaCTHYHO OGYCJIOBJNEHa CHHTaKCHYe-

CKOl HepasIHYMMOCTBIO METOK M MOJNOMMTEJNbHEIX LeHx uHcel, HecmoTpsa

Ha TaKoe YHCTO BHelIHee CXOJCTBO, BHYTPEHHE® NpPeJCTABJIeHHO LENEX YH-

cell M MeTOK pasiuuHo, IToatoMy B cHTyalnH, NOKa3aHHON B IOCHeZHEM

npuMepe, NPH BHINOJTHEHHH ONepaTopa nepexojia 0 IPeAIHCAH HIO BOSHHKHET

ouru6Ka (eC/H TONBKO TPAHC/IATOP He BCTABHJ B MPOrPaMMy KOMaHJE! IpPo-

BepKM 3HaueHHs nepeMeHHo#i M), MPUBOAAMaA K HelPeICKasyeMoMy pes

syabtaty. HauGosee gacro B 9ToM CJIyyae NPOMCXOAHT NOTePS yNpaBJeHHs.
Hunoraa oneparop nepexoia No NpeAnHCAHHIO HCNOJb3YeTCH AJA Nepe-

XOa M3 OJHOrO MOAYJs B Apyro#, Hanpumep, Kark B NpHBeeHHOH HHXe

nporpamme:

PROGRAM A

READ(41) K

ASSIGN 1 TO M

CALL SUBP(K,; M)

PRINT 2,K

PRINT 3

FORMAT ("LuK=4,13)

FORMAT("LUKOHELLY)

STOP

END

—

w N

SUBROUTINE SUBP(N, L)
IF(N) 1,2,3
1 ASSIGN 4 TOL
GO TO 2
3 ASSIGN 5 TO L.
2 GO TO L,(1,4,5)
4 N=—1
RETURN
5 N=1
RETURN
END
Ecay npu BHIIOJHEHHH Nporpammel okaxercsi, 90 K=0, 1o onepatep me-
pexoja MO NPeANHCAHUI0 B NOANPOrpaMMe BHINONHHT NEPEXOj] Ha olepatop



¢ MeTKol 1 8 ry1aBEoM Mozyde. TlocaeficTBuS 9To# OMUOKH HENPEACKA3YeME.
Sta omu6GKa MoMeT OHTHL OOHapy:KeHa NPH BHIOJHEHUH INPOrPaMMH, HO,
KaX y»e COBOPMJIOCH BHUIE, GONBMHMHCTBO TPAHCJIATOPOB HE BCTABAAIT
B IIPOrpaMMy XoMmaHfH, BPOBEPSIOUIMe IPHHANAEKHOCTb 3HaYeHHUs Hepe-
MEHHOH CIMCKy MeTOK B OmepaTope mepexofia fio IpeluNcaHHIo.

3.3.3. Onepartop YcjiosHOro nepexoia. B f3biKe (OpTpaH HMeEIOTCS
XBa BHIa onepatopa ycaophoro mnepexoaa IF: apudpmernuecknmii u Joru-
veckul. Apudmernueckuii oneparop IF HMeeT B HEKOTOPHIX AHAJeEKTax
IBe KOHCTPYKIMHU:

IF (APUOMETHNYECKOE BBbIPAXEHHUE) M1, M2, M3
1IF (APUOMETHUYECKOE BbIPAJKEHWE) M1, M2

BTOpas KOHCTPYKUHMSI SKBHBaJleHTHa 7lepBOfl € 3anmHChbIo
IF (APUOMETHYECKOE BBIPAXXEHWE) M1, M2, M2

Kakue xe omu6ky Moryt GHTbL CHENAHH NPH ynoTpeGieHuu onepatopa IF?

TlepBrifi THN OMMGOK CBf3aH C ONeYaTKAMU—B apH(METHUECKOM Ome-
patope IF onyckaercs ofHa u3 3ansaThix. Kak yike ynmomuHazoce B m. 3.1,
npoGes1 He SABJISETCS pasfe/HTeNeM, METKH «CKJEMBAIOTCA» M, B Clyuyae
Hajuylli B IpOrpaMMe MOJyuuBlLIelics METKH (CIyYyaHHOrO COBMAJEHHS),
NoJyuyaeTcss CHHTAKCHYeCKH NpPaBHJAbHAA KOHCTpyKuHus. Hanpumep, B cie-
AyiomeM ¢parMeHTe 1IPOrpaMMbl:

IF(X ) 1,12
1 X=—X
2 CONTINUE

sease

12 .....

Bwmecto nepexona Ha MeTky 1 npu X==0 u na MetKy 2 npu X >0 npousoiiger
nepexof Ha MeTKy 12 mpu X=0.

Bropo#t THN OWMGOK CBS3aH € HCHOJbL30BAHHEEM HHcesl ¢ ILIaBalomieii
Touko#l. [Ipy cpaBHeHHH Yuces ¢ IVIaBaiOLeH TOYKOH HEOGXOFHMO YYHTHI-
BaTh KaK OMHMGKH NpeJCTaBJeHUS JeACTBUTENIbHHX uuces B OBM, Tak u
OWHOKY BblUHCAeHHH (cM. m. 3.5). Hamnuue sTHX OIMGOK MOXKET 0Kas3aThb
BJIHSIHME Ha Pe3yJbTaT CPaBHEHHsS WYHCeJ, €CJIH STH 4MCJa OueHb GIH3KH
1o BeJIMuHHE APYT K Apyry. Ilo aToli npuynHe He HMeeT cMbIC/Ia CPaBHHBATh
B MporpammMe Ha PaBeHCTBO YHCJA ¢ IIaBalouled TOYKOH, KakK, HalpHMep,
9TO CAEJaHO B OmepaTope

IF(A.EQ.B)GOTO100

TaK Kak B 3TOM CJydae nepejaja yupasjeHHS Ha MeTKy 100 ¢ Gospmoit
CEpPOSITHOCTBIO BHINOJHEHA He GyZJeT. IlpaBuibHOM GyReT 3anuch

IF(ABS(A—B).LE.EPS)GOTO 100

rae EPS — ponycTumas 104HOCTb HecoBIafleHusi uMces A u B.



3.3.4. Onepatop uuxna. Onepatop HHKJA SaHHMaer 0co6oe MecTo
cpeau onepaTopoB fA3HKA (opTpaH. Sto €IMHCTBEeHHEI omeparop, Jomyc-
Kaiowuii HCTNOJb30BaHHe «BHYTPH ceGsi» JpYTHX ONepaTopos, 4T0 M fB-
JisieTcsl MCTOYHHKOM MHOTHX OMMGOK. Omeparop LHKJa COCTOMT H3 3aro-
JIoBKa, TeJa M 3aBepIIAloLIero Oneparopa:

DO 1| K=N,M,L
{meao yurkray
1 {3asepwatowud onepamop)

rae K—npocras nepemennas, a N,M,L —nente KOHCTaHTEI HJIM IPOCTEI
liepeMenEbie. PaccMOTpHM THNHYHEE OWMOKW; CBSI3aHHE® C OmepaTopoM
nuKiaa.

1. Hepepro 3amaHHl mapaMeTpHl IMKJAa: HAUaJbHOE BHAYERHE IIepeMeH-
HOM IMKJa, KOHEYHOe SHAUeHHe NepeMeHHOf LHKJIA; mar H3MEHeHHs Iepe-
MeHHON UMKJa, KaK HalNpuMep; B clefyiomeM ¢parMenTe HpOTpaMMEL:

N=1
M=10
L=—1
DO 1 K=N,M,L
1 A(K)=0.

B 6onbmMECTBE CIyYaeB STH OMHOKH NPUBOXAT K 3aTHDAHHIO HCHOJb3ye-
mofi mporpaMmoil 0GJIaCTH MaMATH H 3alMKIHBAHHIO.
PaccmoTpum mpumep:

N=1
M=10
L=0
DO 1 K=N,ML
1 A(K) =0.

B stoM cay4ae MmPOUCXOAUT Bal{MKJIUBaHNE — GECKOHEYHOE BHINOJIHEHHE

nukaa ¢ K=1.
Eme onuH mpuMep:

N=10
M=1
L=1
DO 1 K=N,ML
1 A(K)=0.

B 3ToM mpumepe UMKJ J160 He OyIeT BHIOJHEH HH Pasy, JHGO GYACT BbI-
MOJIHEH OfiMH Pa3, B 3aBHCHMOCTH OT peajIM3alHM ONepaTopa umukia. Boaee
noJpo6HO 06 5TOM CKa3aHO HHXe.

2. HekoppekTHaa pa6oTa ¢ nepemenHoil H napameTpamu LHKJAa. Boab-
WIHHCTBO AHAJEKTOB f3bika COPTPaH 3ampeifaloT M3MEHSATb NEePEeMEHHYI0 M
HapameTphl B TeJle LMK/A, OCYUIECTBAAS COOTBETCTBYIOULHI KOHTPOJL MpH



TpaHcaAnuK mporpammbl. Ho, HecMOTps nHa Takue 3anpelleHHsi, HMeIoTcs
cnoco6kl 06oiTH TH orpaHH4YeHus. Hampumep, ¢ momoumbio oneparopa

EQUIVALENCE (K,K1), (N,NI), (M,M1), (L,LI)

3aBofsTcs nepemeHHble-cHOHEME! K1, N1, M1, L1 mns nepemenHolt mukia
u ero napamerpos. [Tocie 3TOr0 MOXCHO cAeJaTh NPHCBaMBAHHE 3HAYEHHIT
nepemensM K1, N1, M1, L1 B Tese uukia, U3MeHsIT TeM caMblM ¥ Tmepe-
mennsie K, N, M, L. AnaqorvuHeli 3(dheKT MOXKHO NMOJYUHTb, €CIH mepe-
mennsle K, N, M, L ssasioTcs sevMeHTaMH o6LIHX GI0KOB NaMaTH HIM ¢op-
MAaJbHBIMH T1apameTpaMH MORNPOrpamMMel.

TloMHMO TaKOro HesiBHOrO crnocoGa H3MeHeHHs NepeMeHHOl M Iapa-
MeTpOB LMKJA, MOMHO BOCHOJb30BaThCH M SBHEIM Cnoco6oM. D10 HOCTH-
raeTcsi, eCJAH B IPOIECce BHUIOJHEHHS LUKJIA CHENaTh BEIXOJA M3 €ro Teja B
«OKPYAIOLLyI0» ero 4acTb NMPOrpAMMEI, MHHYS 3aBepILAIOIHUi omepaTop, X
BePHYTbCA 3aTeM CHOBAa B TeJO UMKJa. Hanpumep, Kak B IpHBeJeHHOM
HHXe ()parMeHTe NMPOTPaMMEL:

DO I K=NM,L
GO TO 2
3 CONTINUE
CONTINUE
2 K=K~—1
N=0
M=M/2
L=2
GO TO 3

—

INpuBeseHHH NpHMEp NOKa3EIBAeT, KaK, HCIOJAbL3YS ONepaTop nepexosa,
MOXKHO (PaCUIHPHTL» T€JNO LMKJIA, BKJOYHB B HEro NPOH3BOJbHEIE YaCTH
nporpaMmel. MaMeHeHHs1 mepeMeHHOM H NmapaMeTPOB LIHKJA, COBepIIAeMble
BHe TeJla [MKJA, HHUKAK He KOHTPOJHpYIOTCH.

Kakum Gnl cnocoGoM HHM NPOHCXOAHJIO HM3MEHEHHe NepeMeHHOoil u ma-
paMeTpoB LHKJA, 3TO BCErJa MOXKET NPHBECTH K OMHGKaM, aHAJOTHYHLIM
nepeyHcaeHHBM B 1L 1,

3. Hcnonp3oBaHue mepemeHHOM muKAa NMocie ero 3asepiuenus., B co-
OTBETCTBHU C ONHCAHHEM sI3bIKa (OPTPaH, NepeMeHHAs LMKJIA CYHUTAETCH
HeoNpefeIeHHOH M0C/ie OKOHYaHMA IMKJA (B f3BIKe (opTpaH-77 OroBapH-
BaeTcs 3HaueHHE NePeMEHHOl MpH BHIXOJE H3 NHKJIa). Tem He MeHee B GOJib-
MIHHCTBe peajM3allMil TPaHCAATOPOB fA3blKAa (OPTPAH NepeMeHHas IMKJa
HMeeT BHOJIHE ONPejesenHoe 3HaueHHe NOC/Ie ero OKOHUaHHs. DTo 3HaueHUe
MOXeT GhiTh PaBHO NOC/efHEMY 3HAYEHHIO MEPEMEHHOH IIMKJa, C KOTOPHIM
BLINOJIHAJIOCH TeNO LHKJA, HIH NPeBbllaTh €0 Ha BeJHUMHY Ilara UHKJa



(xag B TpaHcasTope oprpan-Ilyosa na BACM-6). VcnonbsoBanue sToro
gHAueHHsA MOXKET NPHBECTH K [OABJEHHIO OWIMGOK B MPOrpavme mpH mepe-
xofe K JXpYroMy IHaJeKTy si3BIKa.

4. BXOR B TeJO LHMKIA, MHHYs 3aroioBoK. IIpuMepoM Takoil omm6KH
MOMKET CJYKHTDL CIeAyIomuil ¢parMeHT IpOrpaMMmbL:

GO TO 2
DO 1 K=N,M,L
2 CONTINUE

1 CONTINUE

Pesy/ibTaT BHIDONHEHHS 9STOTO (parMeHTa IporpaMmel GyleT Hempexcka-
gyeM, TaK KaK MHOrO€ 3aBHCHT OT TOTO, KaKHE YCTaHOBOWHHE ONEpalHH
nponsBoAATCca B Havane nukiaa. Ho B GombuiMHCTBe cayuaeB s¢deKT onpe-
JenseTcs 3HaueHHeM nepemeHHO K, KOTopoe OHa HMeeT NPH «BXOZEY B UK.

Peanusaiusi oneparopa IMKJIAa B Pa3HHX TPaHCAATOPAX HACTOJILKO
pasHooGpasila, 4TO TPYRHO Jaxe NEPEUHCHHTb HMEIOIHeCS BapHaHTHl
I3, 13, 24]. I'maBHOe, HA YTO HEOGXOZHMO OGPAaTHTh BHHMaHHE,— 3TO pas-
JIHUMS B BHIIOJHEHHH 3TOro omeparopa. [IpH TpPaHCJASUHMH HPOrpaMMbl
PasHBHIMH TPAHCIATOPaMH KOJHYECTBO IOBTOPEHHMIl TeJla IHK/IA MOXeT
OT/IHYAaThC HA €QMHHNY, STO OOGBSACHSIETCS pasiuydeM B HCIOJIb3YeMOM
TecTe HA 3aBepilleHHe [MKJA, BO3MOXKHEI, HampuMep, Cefyioliue BapH-
aHTHI:

1) npoBepKa Ha OKOHYAHHe LHKJA NPOH3BOAHMTCH Nepej BHIOJHEHHEM
Tela IHKJA,

2) npoBepKa Ha OKOHYaHHe IHKJa MPOMU3BOLHTCS NOCJe BEINOJHEHHS
TeJa IHUKJA,

3) uaMeHemHe mapaMeTpa IHKJIA OPOHCXONHT mepefi NpOBEPKOH Ha
OKOHYAHHE MHKNA,

4) m3MeHeHEe MapaMeTpa MMKJIA NPOHCXORHT IOC/]e NPOBEPKH Ha OKOH-
yaHHe LHUKJIA.

Paccmorpum Ha npeMepe, Kak BHGOP TOTO HJIH HHOTO BapHalTa pea-
JINGAIHE OIeparopa IHK/IA MOXET HOBJAHATb Ha KOJHYECTBO MOBTOpeH Hil
Tena MHKJAA:

DO 1 K=14,2
{meno yaxia)
1 CONTINUE
Peanusanns 3T0ro HHKZa MO BapuantaM 2,3 SKBMBAJEHTHA BBUIOJHE-
HIIO CHEYIOMUX ONepaTopoB:
K=1
99939 CONTINUE



{imes0 yuxaa)
1 K=K+4-2
IF(X .LE. 9 GO TO 99999

B aTom cayuae Teso uHMKJAA OyAeT BHIOJHEHO ABa pPasa. 3HaueHHe na-
paMeTpa HMKJA NMOC/Je €ro OKOHUaHHs GyNeT paBHO 5.

Peasnsanusi 3Toro € IHKJA 10 BapuauTaM 2,4 3KBMBaJeHTHa BbI-
TOJIHEHHIO CJIEyIOWUX ONEPATOPOB:

K=1
99999 CONTINUE
{mero yuxiay
1 IF (K .GE. 4) GO TO 88888
K=K+-2
GO TO 99599
88888 CONTINUE

[Mpu Takoll peanusaluy TeJO IMKIa OyAeT BHINOJHEHO TPH pasa. 3Haue-
e MapaMeTpa LHKJA IOCTE ero OKOHYaHHS GyleT paBHO 5.

Tpy peanusaiyy LHKJA 10 BapPHAaHTy 2 TeJO IHKJA BLIIOJHAETCS MO
KpaiiHell Mepe OAMH pa3, HE3aBHCHMO OT S3aJaHHBIX NapaMeTPOB LHMKJA.
Hampumep, nuka

DO 4 K=52
4 A (K)=T.

GyZeT BLIIONHEH B 3TOM ClIyuae OAWH pa3. [IpH peamisainuu no Bapiaury 1
LUHMKJ He GyJeT BHIDOJNHEH HH pasy.

Takum o6pasoM, He3HaHMe OCOGEHHOCTEH peasHu3alUH TPAHCIAATOPOM
onepaTopa IMKJIA MOXKeT OPUBECTH K OMHOKAM IPH €ro HCIOJb30BaHHH
B IIpOrpamMme.

3.4 Owubkn, cBi3aHHbIE C MOAYJbHOH OpraHusammed
nporpamm

TIpuHuun MoAyabHOIl opraHW3alU¥ NPOrpaMM B s3biKe ¢GOpPTpaH siB-
NAeTCs BaXKHHM, YIOGHEIM H BechMa INOJIe3HBIM cpeAcTBOM. IIpHAIHN Mo-
JIYJBHOCTH NO3BOJISIET PaspabaThiBaTh GOJIBHIME TIPOTPaMMEI IO YacTAM H
o6GecrneyyBaeT BO3MOXKHOCTb HCHOJb30BAHUSA PA3IHUHBIX GHOIHOTEUHHEIX
MOAyJieH, CO3JaHHBIX APYTrUMM nporpammucramu. Ho, Kak roesoputcs, 3a
BCE HYXHO IJIaTHTb. M mnporpamMucT pacmiaudBaeTCsi 32 BO3MOXKHOCTb
MOAYJNBHOH OpraHH3alMH NporpaMM GOJIBIIHM YHCIIOM CJIOXKHHIX OITHGOK,
BO3HMKAIOIHX H3-32 HECOT/JaCOBAHHOCTH HHTEP(EHCOB OTAENBHBIX MORYeH.

B HeKOTOpHIX COBPEMEHHHX CHCTEMax TIPOrPaMMHpPOBAHHS TPaHCASITOP
nepejaeT KOMOOHOBILHKY JOMOJHUTENbHYIO HHQOPMAIHIO O cOcoGe HCNIOoJb-
30BaHHA KaXJOro BHEHIHEro MMEHH, a KOMIOHOBIIWK NpPOBEpsSeT NPaBHJIb-
HOCTb HCIOJb30BaHHA THX HMeH (lepeMeHHOH, moAmporpammel, GyHKIHH).



Takas npoBepKa NO3BOJISIET BLIABJIATH OMIMGKH, CBS3aHHHE C PasfebHbIM
onmpejeneHHeM H HCIOJIb30BAHHEM HMEH.

PaccMoTpUM INOApoGHee oOpraHusamuio HHTepdefica B IPOrpaMMHBIX
MOJYJ/IsIX, HANHCAHHEIX Ha s3bKe (JOPTpaH.

B sspike GOPTPaH MCHMOAb3yeTCs NaMsiTb ABYX THIIOB:

— JIOKaJlbHas MaMfATb MoAyJeH,

— ruao6anbHas nmamaTh OGWUX GJIOKOB.

Kaxneiii MOAYJIb HMeEeT JOCTYN K CBOEH JIOKAJIbHOH MaMATH H K TJO-
GaaLHONA mamMATH OOWHX G6JOKOB, ONpeJie/IeHHEIX B AaHHOM MoAyie. Kpome
TOro, Kamjplii MOAYJb, MOCPEACTBOM (POPMAJbHHIX NApaMETPOB MORYJd,
uMeeT JOCTYN K JIOKAIBHOH NamsiTH BLI3BaBIliHX €70 MOAYJIeH U K INI0Ganbuok
NamsTH, ONpefeJeHHOl B 3THX MOZYJSX.

3.4.1. Hcnonb3oBanne ofmux GJioxoB mamsTH. JlOCTYN K 3/eMeHTam
o6uiero 6/10Ka naMsTH OPraHU3yeTCs Ha OCHOBE ONHCAHHS CTPYKTYDHI STOIO
610Ka, umeroulerocs B Monyse. OGumuil 610K MaMATH — 3TO NaMsATh, KOTO-
pas CAYXHT AJs OOMEHa NAHHBIMH MEXAY MOAYJISMH, HMEIOUHMH JOCTYII
K 3TOMy GJIOKY namsATH. BeleseHue naMsaTy JiIs o6mero 6J0Ka MpOHCXOAHT
0pH 3arpyaKe IpOrpaMMbl.

Ha sTane KOMIOHOBKHM M 3arpy3kH nporpamMel obwmuil GJIOK NaMsTH
XapaKTepH3yeTcsi CBOHM HMEHEM H Pa3MepoM NaMsiTH, OTBOAHMMOI JJIs HEro.
B npouecce BEIMOMHEHUsA MPOrpamMMbl JOCTYI K ofuieMy GJOKY naMsiTH ocy-
ECTBJASIETCS 110 afpecy Havana Gjoka. KakoBa ctpykTypa o6mero Gioka
naMATH (MOPAJOK CJIeOBAHMS INepeMeHHHX, BXOASIMX B GJIOK, HX THN H
Pa3MepHOCTb), ONpefiessieTcss B MOAYJAX, HCIOJb3YIOUHX 3TOT GJOK na-
mstH. TIpH 5TOM pasnbie MOAYJIH MOTYT HMETh Pa3/IHYHEE, HECOTIaCOBaH HblE
ONMCAHUSA CTPYKTYPH OJHOTO H TOro xe ofuero GjoKa mamsTH, DTO BO3-
MOXKHO IO TOH NMpPHYMHE, YTO TPAHCAANHS MOAYyJel NPOH3BOXHUTCS Pasieb-
HO, 3 KOMIOHOBIIHK IIPOBEPsieT JIMIbL cOBNafieHHe NIHH ofmero 6joka na-
MATH, JaBaeMEIX Pa3JHYHHIMH ONHCAHHUSMH, XOTS JAaNeKo He BCe peal3alnu
KOMIIOHOBLIIHKOB JEJAlOT Jaxe STy INpOoBepKy. Takas HeOAHO3HAYHOCTh
OIIHCAHHS ORHOTO H TOTO e OGBEKTa ABJSETCS MCTOIHHKOM MHOTHX OLIMGOK.

PaccmotpuM npuMep. HuxKe NpHBeJEHH! OMMCAHHS OJHOrO H TOTO XK€
ofmero 6j0Ka HaMATH B Pa3JHYHEIX MOJYJSAX H COOTBETCTBYIOUIAS 9THM
OIHCaHUAM CTPYKTypa 6J0Ka maMmATH. B npumepe npefmosiaraercs, 4to
nepemennuie Tuna INTEGER, REAL u LOGICAL sanumaror ogHo c¢j10BO,
a nepemennble Tuna COMPLEX u DOUBLE PRECISION — gBa cioBa
naMATH,

Moayns M1: COMMON/BLOCK/ X(10)
Mopyas M2: COMMON/BLOCK/ A,B,C(3),D(5)
Monyms M3: COMMON/BLOCK/ P(4),N,F,K(3),S
Monyas M4: COMMON/BLOCK/ E,J(2),R,L,T
COMPLEX R(2)
DOUBLE PRECISION T
LOGICAL L



ML X(1) X@ X@) X(@) XE) X6 X(7) X(8) X(©) X(10)
M2 A B C(l) C@ C@) D(I) D@ D) D@) DE)
M3: P(l) P@ P@) P@ N F K(I) K@ K@ S
M& E I J@ R R® L T

HecmoTpst Ha TO 4TO BO Bcex CJAyyasx AJIMHA OOWIEro 6j0Ka naMsaTH,
onpefiensieMas ONMCAHHUSAMH, OJUHAKOBA, €ro CTPYKTypa OKasblBaeTcss pas-
snuuHolt. TIpH ompejesieHHH COOTBETCTBHSI MEXAY IIE€DEMEHHLIMH OGIIEro
6/10Ka M 3JEMeHTaMH NaMATH (CJI0BaMM), HCHOJb3YeTCH MO3UMHOHHbIil
TP HHIHD:

€CJIM B CNHCKE ONHMCAHHS OOIIEro GoKa pasMep NMaMsiTH, OTBEIEHHOM
IJI BCEX IIePEMEHHBIX, NPENUIECTBYIOIHX TeKylleHl NepemMeHHO,
paBes N, TO TeKkywell mepeMeHHON GyIyT COOTBETCTBOBAaTb CJIOBZ
6110Ka ¢ Homepam# N--1, N2, ..., N+-M (M — pasmep mamsTi,
OTBOAMMOH AJsT STOH nepeMeHHO).

Kak BHIHO 3 NpHBEJEHHOrO IpUMepa, HA OJHH U Te Xe CJI0Ba NAMSTH
ofiero 6joKa HaMATH B DPas3HBIX MOAYJISAX OTOGPAMXKAIOTCA pPasiUYHbIE
nepemenHble. [Ipy 3TOM pasiHyaeTcs faxe THN nepeMeHHbIX. TakK, BOCbMOMY
cJ0By 6JI0Ka COOTBETCTBYIOT:

— 3JIEMEHT MacCHBa JeficTBHTesnbHBIX uHcesa X (8) B mopyie MI,

— 3JIEMEHT MacCcHBa JeHcTBHTeabHBIX uucesa D (3) B mopyne M2,

— BJIEMEHT MaccHBa Lenbx uHcea K (2) B Mmogyne M3,

— Jloruyeckas nepeMcHHas L B moxyne M4.

Taxkum o6pasoM, NpH HCMONb30BAHHH OOWHX GJIOKOB MaMSATH MOXKET
BOSHHKHYTb 3(deKT, anaqoruuHblii 3ddeKkTy OT HEKOPPEKTHOTO HCHOJb-
3oBanus oneparopa EQUIVALENCE (cm. 1. 3.2). ToabKo B JaHHOM cayuae
3TO CBSI3aHO C IV106aJbHON NaMATHIO OOIKX GIOKOB MaMATH, a He C JIOKAaJb-
HOH mamAThIO MOAYJS.

B oTiivuHe OT OGWHX GJOKOB MaMSITH, OGECTEYHBAIOMIHX CTATHYECK Hil
JOCTYN K OAHHM H TeM e 3jJeMeHTaM NaMATH, (opMajbHble NapaMeTphl MO-
QlyJis MO3BOJISIOT JHHAMHYECKH B Npolecce BHINOJHEHHSI NPOrpaMMbl HOJAY-
4aTh KOCTYN K PasjHYHBIM 3JeMEHTaM NaMsATH, NpHHaAJeXallkuM JHG0 06-
KM 6JIOKaM NaMsATH, JHGO JOKaJbHOH MaMATH BHI3HIBAIOIIMX MOAYIell.

3.4.2. BrizoB mopnporpamMm H mepejaua mnapameTpoB. OnepaTop Bhl-
30Ba MOANPOTrPaMMEI HMEET BHJ,

CALL 1M1

NpH OTCYTCTBHH NApPaMeTpOB, HJIH
CALL TIII(L, . ..,TIN)

npH nepefade N napameTpos.

Onepatop CALL ocymecTsiaser mepejauy napameTpoB M Nepexof la
noxnporpamMmy ¢ umenem IIT,

B coBpeMeHHHIX f3nIKax IPOrPaMMHPOBAHMS HCIOJB3YIOTCS Pasiuy-
1Ble CIIOCOGH! Mepejauy napaMeTpoB MEXKAY MOAYJSMH: IO CCBUIKE, IO 3Ha-



ueHu0, N0 MMeHH U PR Apyrux [14]. OcuosubiM cnocoGom mepenaun mapa-
MeTpOB B f3BIKe POPTPAH ABJAETCS NePefadd No CCHUIKe, XOTs, B 3ABHCHMOC-
TH OT peajH3allAH, JOMYCKAIOTCS Y HeKOTOpble APYTHe COCOGH nepefauH
napameTpoB.

Kak yxe FOBOPHJIOCH B pasfele 3.2, KamHOMY OOBLEKTY — HepeMeH-
HOlt, KOHCTaHTe, MACCHBY, NOANPOrpamMMe, GYHKIHA — COOTBETCTBYET afipec
2TOro oGpeKTa B naMaTH. VIMeHHO 3TOT ajipec H MepelaeTcs B KayecTse (ak-
THYeCKOr0 NapaMeTpa HpH BbI30BE MOAYJfA (HOANPOrPaMMbI HIH (YHK-
nuu). B Go/bIuEHCTEE TPAHCAATOPOB IPH Nepefate napamMeTpoB GopMEpyerT-
Cst TaGmuIA aApecoB UNH 3HaueHH! (AKTHYECKAX MapaMeTpoB. DTa TabaHIIA
pacnoJaraercd JauG0 HEMOCPeACTBEHHO Tocie oneparopa oGpamieHus K Ioj-
nporpavie, JuGo B CeKIAH PaGoInX MePeMeHHHX H KOHCTAHT JAHEOrO Mo-
Lyasi, nuGo B creoBoil naustd [14, 31, 391, B Ta6mune appecos, Kax npani-
JI0, OTCYTCTByeT MH(OpMalUHs O THDAX (aKTHYECKHX IapaMeTpPoB, MX pas-
MEPHOCTH, KOJIHYeCTBE W CIOCOGe MepejauH mapameTpoB. Hmxe mpeacTan-
JICHBI BO3MOXHEIE BAPHAHTH TAKHX TaGJIHI:

1) YKMCJIO MMTAPAMETPOB 2) YMCJIO ITAPAMETPOB 3) AIIPEC ITI
AIPEC ITl AJIPEC ITl AJIPECII2
PA3MEPHOCTD Il AJIPEC I12
TUIT TI1 e
IMPU3H II1 AJIPEC TIN
AJPEC IT12
PA3M I12
THIT 112
IMPU3H 112
AJIPEC TIN
PA3M TIN
THUIT TIN
TIPHU3H TIN

B nepsom ciryuae B TaGJHIle COAEPXKHTCH NMOJNHAsA MHGOpManMs O mepeja-
BaeMbiX Mapamerpax. Bo BTOPOM M TpeTbeM CJydYasX HMeeTCS JMIIb Ya-
cruyHag uHpopmanus. [TPMI3H ykaswBaer cmoco6 mnepefaud cQoTBeT-
CTBYIOLIETO NapameTpa.
Ilpn BxOEe B NOANpPOrpaMMy MOT'YT BHIIOJHATBECH HPOBEPKH Ha
COOTBETCTBHE YHCJIAa NapaMeTpoB, Pa3MEPHOCTH MaccHBOB, THNA M Croco6a
nepefayd 3HAayeHHH NepeMeHHBIX.
Tlpu ycTaHOBNEHHH COOTBETCTBHS MeXAYy (aKTHUeCKHMH M (opMajb-
HEIMH TapaMeTpaMH HCNOJIb3yeTcs NMO3HIHOHHEBIA IpHHILUIT:
nepeblil  (haKTHYECKHHl mapaMeTp COOTBETCTBYET NepBOMY GopMalib-
HOMY NapaMeTpy, BTOpOH (aKTHUECKHH NapaMeTp COOTBETCTBYET
BTOPOMY (OpMalbHOMY napamerpy H T. K.

Hanpumep, ecy 3aroloBOK IIpOrpamMmbl HMEET BHJ,

SUBROUTINE EX(A,N,B,K,L.S)

AIPECIIN



TO NPH BBI30BE 5TOH IOANPOrpPaMMBI OrnepaTopoM
CALL EX(Y,M,3.1415,12,'TEXT',P4-T)
GyZeT yCTaHOBJIEHO CJeAyiollee COOTBETCTBHE:

DopmasibHBIi napamerp — PaxTHueckuil mapamerp
Y
M
3.1415
12
'TEXT'
pesyaomam P-+T
6bINONHER UR

NoxR®EZ >

TlpH BHI30Be HOXMPOrpaMMbl/QyHKIHH Ha BpeMs BHIOJHEHHs IOJ.
NpoOrpamMmbl/PyHKIHH NPOMCXOAHT YCTAHOBJEHUE SKBHBAJIEHTHOCTH MEXNY
thakTHIeCKHMH H (GopMaJbHBIMH napaMerpamu. IIpH aToM KoJsinuecTBO (hak-
THYeCKHX H ()opMaJbHEIX TapaMeTPOB JOXKHO COBNANaTh, WHAUe B Npolecce
BHINONHEHHS HPOrpaMMEl BOHHKHET OLIMGKA, XapaKTep KOTOPOH SaBHCHT
OT peaJiH3allH¥ Me€XaHH3Ma Nepelaud napameTpos (06 3TOM cM. Jajee).

Tenepb paccMOTPHM BONPOC COIJIACOBAHHSI THIOB (aKTHUECKHX U
¢(opManbHBIX HapamMeTpoB. YUMTHIBasf, YTO NpPH Hepelave (axTHIecKuH
napameTp npeAcTaBAseTcs, Kak NPaBHIIO, JHIIL CBOMM afPecoM, TO Mporpam-
MHCT JOJIKEH CJIEJHTb 3a COOTBETCTBHEM THNOB ()aKTHUECKOro H GopMasib-
HOrO mapameTpoB. DTO YCJIOBHe NMPHBOAUT K BO3HUKHOBEHHIO GOJIBIIOrO
KOJIHYeCTBa OHMIMGOK, KOrJa THNBI IIapaMeTpoB He COrJacyiorcs, Kak 3TO
MOKET HMEeTh MeCTO NIpH HcrnoJb3oBanuu onepatopa EQUIVALENCE.

MapametpoM moanpOrpaMmbl/GyHKIHHE MOTYT GHITb OGBEKTH CJEAYIO-
HIMX KJacCOB:

1) KoHCTauTHl JIOGOrO THMA, MONYCTHMOrO B si3bKe (Ueable, NeHCTBH-
TeJIbHEIE, JIOTHYECKHe, TEKCTOBBHIE H T. 1.),

2) nepemeHHEIe JIOGOTO THIA,

3) MaccHBEI 9/1eMEHTOB JII0GOro THINA,

4) moanporpammel,

5) dyHKnuH,

6) MeTRU (TONBKO AJIS MOAMPOrpamMm).

@akTHYeCKHH M (pOpMasIbHBIH MapaMeTphl MOTYT He TOJNLKO HMeTh PasjiHy-
HBHI THIN, HO M MPHHaJJIeXKAaTh Pa3IUYHEIM KjaccaM, epeuHCIeHHEIM BHILIE,
Tax, eciu HMeeTCs noAnporpaMma

SUBROUTINE SB(A,B,C,D,L,K,SUBP,FUN,M,N)
REAL A,B(5)

COMPLEX C

DOUBLE PRECISION D

LOGICAL L

INTEGER K,M(N)

D )



CALL SUBP(B,P)
A=—FUNK)

END

TO HHYTO HE MeIlaeT OGPaTHThCS K STOH MOANPOrpamMe, HaNmpHMeEp, CJe-
JylOIHM 00pasom:

EXTERNAL S,F
INTEGER F,J(6),C
REAL X,Y(3)
COMPLEX P

CALL SB(C,Y,3,P,X—1.,F,J,S,1.)

Bosuukmmue npn stoM OmHMGKH GyAyT 3agHKCHPOBAHBI He B MOMEHT
nepefayd NapamMeTpoB, a JHUIb NPH BHIIOJHEHHM JAPYTHX ONepaTropos
noxnporpamMmsl SB.

Jnsi coxpaHeHHs ajipeca BO3BpaTa (Tak HasHIBAlOT ajpec, Kyjaa Heol-
XOIHMMO Hepe/iaTh YNpPaBjieHHe NOC/Je BLINONHEHHS NOANPOrpammbl), Kak
NPaBHJIO, HCIOJB3YIOTCH CNelHajbHbE anmnapaTHble CPelCTBAa, MMEIOIKecs
npakTHYeCKH B Kaxjoil 9BM, Hanpumep:

— ajpec BO3BpaTa COXpaHseTCH B CTeKe,

— ajpec BO3BpaTa COXpaHseTcsl B YKa3aHHOM DErHCTpe,

— azpec Bo3Bpara coxpaHsercs mo agpecy I, a ynpasJienue mepe-
naercs mo agpecy INMNH-1u . &,

Ecin npu BEI30Be MOANPOrpamMMBI OTCYTCTBYeT KOHTPOJIbL 32 HHTEp-
¢elicoM, TO BO3MOXKHEI CJIeyIOIIHe OIHOKH:

1. HeBepHoe uucao nmapameTpoB. Ecau KoauuecTBO (paKTHuUeCKHX H ¢op-

MaJbHBIX [TapaMeTPOB He COBMAJaeT, TO MOXKET UMeTb MECTO:

— 3aTHpaHue MaMATH NPH HCHOJNB30BAHMH HECYILECTBYIOIIHX NapaMeT-
pOB’

— NOTeps ynpaBJeHHs NMPOrpaMMOl, ecJH HecyIecTBYIOUIHH mapameTp
HCNIOJIB3YeTCS KaK MeTKa HJIH KaK (pyHKIHS,

— apupMeTHYeCKHe OMWHGKH NPH HECOOTBETCTBHH THNA HECYIIECTBYIO-
el nepeMeHHOH M CONEep:KMMOro MaMsTH,

— €CJIH mepejaya nmapamMeTpoB NPOH3BOAHTCS Yepe3 CTeK, TO NMPH BO3-
BpaTe H3 NOANPOrpaMMbl NPOH30MAET CABHr CTeKa M pe3yJbTaThl
JaJbHEeHIIero BHINOMHEHHS MPOrpaMMbl HElNpeAcKasyeMEl.

2. Hecosnagenue croco6a nepefaud GaKTHUECKHX NapaMeTpoB. DTO MOXKeET
NPHUBECTH K OMMOGKAM IPH BEIIOJHEHMH apU(METHYECKHX OmepauHii H K
3aTHPAHHIO MaMATH.

Hecosnanenue Tunos (akTHueCKOro H (hopMaJbHOrO IapamerpoB. Sra
omHGKa MOXET NOBJAHMATH HA DPe3yJabTaThl apHUPMETHUECKHX Omepanuii
H BHI3BaTh 3aTHPaHMe MaMATH.

4. Kaacc (axTHYeCKOro M ()OpMajJbHOrO napaMeTPOB HE COBNAfaIoT,

w



HauGoree uacro 310 MPUBOXKMT X noTepe ynpaBJeHHS NPOTPaMMOiL.

3.4.3. Butaos pyrKumit. B A3bike (opTpan, Kak u B GOJIBLIMHCTBE APY-
THX fISLIKOB [POrpaMMHpPOBAllHs, OTCYTCTBYET CHelUadbHEIH OnepaTop AJis
BEI30Ba yHKuuiA. Ofpamiende K GYHKUHAM SBJASETCH COCTABHOH HacCThIO
apHpMeTHYecKoro BHpaxeHHs. CHHTaKCHYeCKH BbI30B (QYHKIHH BHITJISIHT
KaK MM (QYHKKIMH, 3@ KOTOPHIM B CKOGKAaX CJeAyeT CIHUCOK (haKTHYECKHX
napaMeTpoB.

IMepexox K BEINOJHEHHIO TeJa MOAYJf (YHKUMM H mepefaua ¢aKTH-
YeCKHX I1ApaMeTpoB OCYLIECTBJSETCS TOYHO TAaK XKe, KaK M B omeparope
BhI3oBa nopnporpamM. OCHOBHOe pa3jiHyHe peaH3aluii TPaHCIATOPOB B
OpraHM3alMH BLI30Ba (DYHKIHH 3aKJIouaeTcs B Cnoco0e mepefadyH B BHI3HI-
BaIOILYIO NPOrpaMMy 3HaueHHs (QYHKIHH.

Bo3smoxHbIE CTOCOGH! Iepefaud 3HAYeHHS (YHKUHH ONpefessioTcs
annapaTHeMH BoaMoxcHocTsMH OBM. [lepeunciuM HeKOTOpHE CIOCOGHI
nepejayM 3HaueHHS (GYHKLHH:

— 3HaueHHe (QYHKIHH HaXORHTCS Ha CyMMaTope MM B (GPHKCHPOBAHHOIl
TPYINe PerucTpoB HEeHTPaJbHOro npoueccopa,

— 3HaueHHe QYHKIMH HAXOAHUTCSA B CJIOBE MaMATH, ONPefesIsieMOM HAeH -
THhHKATOPOM C HMeHeM (QYHKIHH,

— 3HayeHHe (QYHKIUH HAXOAMTCA B (MKCHPOBAHHON 0G/ACTH NMaMATH,
ORMHAKOBOH IJIS BCex (YHKIMI,

— 3HayeHHe (PYHKIHH HAaXOAHTCS B CTEKe.

Tlpu obpaleHuy K (GYHKIHM MOTYT NPOH3OHTH Te Xe caMmble OIMOKI,
YTO W MpH Bhi20Be mopmporpammbl (cm. m. 3.4.2). Kpome aTHX OmHGOK XRo-
GaBJIOTCS CJeAylollHe OWHGKH, NPHCYLlHEe HEBEPHOMY HCIOJb30BaHHIO
yuKIui:

1. HecoBnajieHue Tumna BhI3BIBaIOIEll M BhI3bIBaeMOH (YHKIHM, HpH-
BOJfIlEE K HEBEPHOMY pe3yJIbTaTy BBIYHCJIEHHH, 3aTHPAHHUIO NaMATH H ApY-
IMM «(aTajibHBIMY pe3yJbTaTaM.

2. IoGounwiil a¢pdexT. Bo MHOrMX onmHcaHHAX S3BIKa (OPTpPaH yKasa-
1o, uTOo (PaKTHUECKHE MapaMeTPbl He MOryT GHITh H3MeHeHH B Telle (YHK-
MM (KaK 9TO NPHHSATO B MaTeMaTHuecKHX ¢opmyJaax). Tem He meHee Goub-
ILIMHCTBO peasiu3anuii TPaHCASATOPOB NOMYCKAIOT 3T0 H3MeHeHHe. Bosuu-
Kalouuil NpH 3ToM NOGOUHBI 3(pdeKT MOxKeT NPUBECTH K HENPeACKa3yeMbIM
pe3yJabTaram.

3. OyHKNUA BHI3BIBAETCS KaK MOANMPOrpaMma HJM MORXNpPOrpamma BbI-
3piBaeTcs Kak ¢yHxuus. Ecau nmpu BeI3oBe QYHKIMH ee 3HaueHHe mepe-
JaeTcsl He yepe3 CTeK, TO B 3TOM CJyyae BO3MOXHLI Cambie PasjIMyHBIE MOC-
nepcTeus. TIpH HCHOJNB30BAaHMH CTeKa JJIL COXPAHEHHS Pe3y/bTaTa BhIUMC-
JIeHHs 3HayeHHsT QYHKIHH B 5TOM CJyyae BO3HHKaeT OLIHOKA H3-3a lehHIHTA
pasMepa cTeKa — CTeK JHGO yBeJIMUHBaeTCs, JHO0 yMeHblIaeTcs Npu obpa-
HIEHHU K MOAYyJIO. DTO NMPUBOAUT K HENPaBHJIBHON mepefaue ynpasieHHS
Ea GoJiee MO3HHX STanax BHIMOJHeHHs nporpammsel. [Ipx opranusaitiu Ta6-
JIMLB TaPaMeTPOB B CTEKe H Mepefiaue pe3ysabTaTa BEIYHCJEHUS C MOMOILBLIO
CTeKa BO3MOXHa B3aHMHas KOMNEHCAlWsi OIMHOKM 1CCOOTBETCTBHS



KOJIHYECTBA IapaMeTPoB H Crnoco6a obpaiieHus K GYHKIUUH KaK K MOATpO-
rpavMme. 2TO MOXKET NPUBECTH K 3aTHPAHHMIO NMaMATH M APYTHM (aTalbHEIM

ol H6KaM.

B KauecTBe WINICTPANMH CKa3aHHOrO B 1. 3 pasbepeM CJIeAyIOLuH p H-
mep (c/ieBa mporpamma ¢ omrHGKo#, cripaBa mpaBH/IbHAsL MPOTpamMMa)}

01 PROGRAM TASK 01  PROGRAM TASK
02  CALL SUBP 02  CALL SUBP
03  STOP 03  STOP
04 END 04 END
C C oo emeesemmeresem e een < eeeeene
05  SUBROUTINE SU 05 SU TB XOUTINE SUBP
06  CALL F(1.0) 06 =F(1.0)
07 RETURN 07 RETURN
08 END 08 END
C C
09  FUNCTION F(X) 09  FUNCTION F(X)
10 RETURN 10  RETURN
11 END 11 END

B oneparope 06 Bhi3biBaeTcs nognporpamma F, a B oneparope 09 F onpege-
Jeda Kak gynxuus. [Ipeanonoxum, yTo AJs mepelauyl MapameTpoB U 3Ha-
yeuil (YHKIMH MCHOJB3yeTcs CTeK. PaccMOTpHM mMocsienoBaTesbHOCTh
BEIOJIHGHHUS OMEpPaTopoB B JaHHOM IIPHMepe.

Texkymu#t  BEINOJ-
HsieMBI oneparop

Cocrosiune cTexka nocje BhINOJ-
HseMOoro omepaTopa B Hempa-
BHJIBHOII nporpaMme

CocTosiiMe cTeKa Nnociae BhINoJ-
HfIeMOTO onepaTopa B Mpa-
BHJIbHOH NporpaMme

omeparop 02
oneparop 06

omnepatop 09
onepartop 10
oneparop 06

oneparop 07

ajgpec onepartopa 03

. D

anpec onepaTopa 03

ajgpec ¢akt. map. 1

agpec oneparopa 07

ajipec omeparopa 03

ajipec onepatropa 07

agpec omeparopa 03
3HaueHHe QyHKuuH F
agipec oneparopa 03
3Hauenve ¢yHKuuu F
ajpec omneparopa 03
(sHauenne  ¢yHkuuu F
HHTepIIpeTHpYyeTcd Kak afi-
pec BO3BpaTta, pesyJbTaTr
HelpeJicKa3yeM — Mporpam-
Ma TepsieT ynpaBJeHHe)

ajpec omepatopa 03
aixpec oﬁeba;oba' 03
appec ¢axt., map. I
afipec onepartopa 06
anpec omepartopa 03
afgpec oneparopa 06
agpec oneparopa 03
3HayeHue ¢yHKuuu F
ajpec omepatopa 03

HOpMAaJIbHOE
3ajauu

OKQHYaHHe




HeKoTopble TPaHCJATOPH K CTAHAAPTHBIM (YHKIMSAM OGPAMAIOTCs He-
cTaifapTHo. Ecau ums QYHKUHMH NOJIB30BaTeNsi COBMAfaeT CO CTAHEAPT-
HBIM, TO NPH 3TOM BO3MOXHA OIIMGKA. DTO ClEAyeT YuHTHIBATh NPH CO3Aa-
HHH COGCTBEHHHIX CTaHAAPTHEIX GYHKHHI,

8.5. OmubKH, cBA3aHHbBIE C OCOGEHHOCTBIO BHINOJHEHHR
aprgMeTHYECKHX oNle palMi ¥ NpeacTaBIeHHeM YHcea B SBM

IMepBorauanpHo BHYHCIAUTENBHBIE MAUIHHBI PaspabGathiBajHCh M HC-
TI0JIb30BA/IKCh ACKJIIOYHTENbHO LJIST aBTOMATH3AIHH BEIYMCIHTENBLHBIX PaGoT
B Y3KOM CMEICJIe STOrO CJIOBa, T. €. IJIS BEIIOJIHEHHS omepauuii Hajy AeiicT-
BUTEJBHLIMH H, KaK YacTHHI ciyuaii, Haj LEeJBIMH YHCJIAMH C HCIOJIb30Ba-
HUeM YeThipex apH(MeTHYeCKHX AeHCTBHH — CJIOXKEHHS, BBHIYHTAHHS, YM-
HOXeHHS H JeJeHHs. Takafd HanpaBJeHHOCTb BEIYHCIMTRNbHBIX MAIMIHH
Halia CBOS OTpa)keHHe H B MX Ha3BaHUH — 3JIEKTPOHHO-BEIYHC/ HTeJbHEIE
mamuis (3BM) (anruuiickoe naspanue COMPUTER 6ykBanbHO MOXXHO
NepEeBECTH KaK «BHYMCIHTENB?). C TeX IOp cofepikaHHe TEPMUHA BEMIUCIIE-
HHe» SHAYUTEJBHO PACUIMPHIIOCE M CTANO 03HAYaTh BHIIOJHEHHE HEKOTOpOil
COBOKYIHOCTH onepanuif, He o6s3aTenbHO apH(METHYECKHX, HAX OGBEK-
TaMH, KOTOpHe He 06513aTe/IbHO ABJSIOTCA YMCJIaMU, KAKAM-TO 06pasoM Ipej-
cTaBJeHHBIMH B nmamatd OBM. Ilon BHIYHCIEHHeM CerofHs NOHHMAIOT, B
YagTHOCTH, TaKHe HeapH(MeTHYeCKHe HeficTBHSA, KaK 06paGOTKa TEKCTOBOH
HHpOPMAHH M pa6oTa C NAHHBIMH, NPENCTABJSIOLMME MHOXKECTBA, OTHO-
mreHust, rpadst B T. m. TIpu TOM HONST YHCTO ap HDMETHUECKHX omepanuii B
cucTeMe KOoMaHZI coBpeMeHHHX DBM noBosbHO HeGospas. K kKak eTo HH
napajioKcaibRo, coBpeMeHHEe DBM H3 Bcero cnekTpa pellaeMblx MMH 3ajad
MeHee BCEro NPHCIOCOGJEHB! AJIS BRIIOJHEHHS HMEHHO apH(MeTHUeCKHX
BoiHcenui. [Ipunnunuanbioe orpaHuueHHe Ha BHIOJHEHHe apH(METH-
ueCKHX BBIUHCJEHHH HaAK/IabBaeT Croco6 NMpeACTaBJeHHS UHCEJ B NAMATH
9BM. A nmenHo, OBM jomyckaeT HCIONb30BaHMe JHUIb KOHEYHBIX M KOH-
CTPYKTHBHEIX OOBEKTOB, T. €. TAKHX OOBEKTOB, KOTOPhIE MOTYT GHITL Npei-
CTaBJIEHH! T10CJIEJ0BATEIEHOCTEI0 KOHEUHO JIMHE, COCTOsIHIed H3 CHMBOJIOB
HEKOTOPOTO, TaKXKe KOHeyHoro, aigamura. K13 sToro orpannuesHs cpasy
ciaeayet, a0 B OBM resnb3q NpelcTaBHUTh HE TOJABKO BCE TPAHCUEHAEHTHEIE
U HppanMOHANbHBIE YHCJAA, HO A JaKe BCe PalMOHaAbHEe yucia. DBM nos-
BOJISIET NPEACTaBHTD JIKIIb KOHEUHOe, KOTS, OBITH MOXKeT, H OYeHb 6oJIblIoe
NOAMHOKECTBO IelficTBHTenbHEX unced {1, 11, 26, 30, 39, 40, 41]. ITpu sTom
0c060 BBIZE/ISIETCS MHOKECTBO LeJbIX YHCeN, AJs KoTophix B OBM, kak npa-
BUJIO, HCIOAb3YETCA CHenuaibHEM crmoco6 npeAcraBieHds. Ilpoucxoput
pasfBOeH#C MHOZKECTBA uejplx uuces. OJHO H TO Xe leJioe YHCJIO MOXKHO
NpeJICTaBHETh KaK:

— MallIMHHOE LeJI0e THCJIO,

— MAal¥HHOE YHCJIO C muIaBatouiell TOuKoi.

Tax, HanpuMep, YHCJIO CEMb MOXKHO 3aIHcaTh Kak 7 H Kak 7. JIH00 faxe
kak 7.0. Tlpu aToM He ciefyeT oXuAaTh, 4To 7 ofA3aTesbHO pasHo 7.0.



B sispike opTpal JNOTHYECKOE BLIpaXeHHe
7. EQ. 7.0

He 0073aTeIbHO SABJSETCA MCTHHHEIM. Takoe HeeCTeCTBEHHOE MHOJIOXKeHHe
llen oGbsCHSAETCA TeM, uTO B DBM HCIOJB3YIOTCH OGBIYHO PasjHYHBIE CIIO-
co6bl APEACTaBJCHHS LEJbX YHceJ U YHCET C MJaBaiouieil TOYKOLL.

B cospemennnx 9BM piis KoAUpOBaHUS AAHHBIX, H B TOM YMCJI€ YHCEJ,
KaK NpPaBHJIO, HMCIOJNb3YEeTCS ABOMYHBEIH a/(aBHT, COAepKalluii CHMBOJLI
0w 1. Ins npeAcTaBleHHs] YHCAA OTBOAUTCS ORHO HJIM HECKOJbKO CJIOB na-
MATH au6o yacTb ciosa. Takum o6pasoM, yHcio B OBM (maiuvHHGe ukc-
JI0) — 3TO NOC/TEeNOBATeIbHOCTh (PHKCUPOBAHHON MJIMHEI M3 HyJeidl M eln-
HHUU:

AN...AK...A3A2A1

rie AK — pBouunas nudpa 0 uwian 1. PopMa npeacTasieHHs yHcaa, T. .
cnoco6 WHTEPHPETalHy YKa3aHHOH IIOCJefOBaTeJbHOCTH KaK HEKOTOPOro
JefiCTBUTEIBHOTO HJIM LEJIOT0 YHCJa, LEeJHKOM 3aBHCHT OT KOHKPETHOH
3BM., PaccMoTpuM HEKOTOphle IIHPOKO HCMOJb3yeMble (OPMBI HpeRCTaBJle-
nus yuces B IBM [11, 25, 33, 36].

JIioGoe uncio A MoXeT GBITh NpeACTaBJeHO B BuAe: A=rni-qP,r1e p —
HEeKOTOpOe I1eJIOe YHCJIO, HaskiBaeMoe MOPSAKOM uHcaa A, ¢ — OCHOBaHHe
CHCTeMBI CUMC/IEHHS, M — YHCJIO, Ha3eBaeMoe MaHTHccoii uncaa A. Ecan
BLIOJIHEHO ycnoBHe ¢~ l<|m| <1, To unucio A HasHBaeTCs HOPMAaJH30BAH-
HeM. IIpu npejcTaBieHHH AelfiCTBUTENBHBIX YHCes B naMaTH DBM BosnuKaloT
oiruGKH, OGYC/IOBJIEHHEIE TeM, YTO APOGHOe HeCATHYHOE YHCJIO He BCerna
TOYHO NPEACTABUMO B IBOHYHOH CHCTeMe CYHCIeHHSA. DTH OHGKH HasbIBaIOT-
cs1 OIHGKaMH MpeACcTaBieHHs uuces B DBM.

PaccMoTpuM KOPOTKO NpexcTanieHue uucen B BICM-6 u EC IBM.
Maunnuoe yucno BICM-6 comepxut 48 paspagos [21, 36]. das xpanenus
MaHTICcCh uHeaa B caoBe BICM-6 oteoputcs 40 paspsnos (c 1 mo 40), a
JJIST XpaHeHHUs mopsiika — 6 paspsnos (c 42 no 47). Paspsne 48 u 41 yka-
3bIBAIOT COOTBETCTBEHHO 3HAK MOPAAKA yHcaa A H 3HAK MaHTHCCH YHcIa A.
Ilects paspsifoB, OTBOAMMBIE NOA HOPSJOK, AAlOT AMAaNa3oH H3MEHEHHs
IBOHYHOrO mopsfka or —64 no --63. B pmecATHYHOM mpeiCTaBJEHUH 3TO
COOTBETCTBYeT RHANa30OHy TNpeJCTaBJeHMs aGCOMOTHHIX BEJHYHH YHCEJ B
B3CM-6 npumepo ot 1019 go 10°. Uucsa, 1o aGeoMmoOTHON BeHYHHE MEHb-
wue 10~1%, cunraioTes paBHEMH HYJMI0. MaHTHcCA eHCTBHTeJNBLHOTO YHCJIA
MOXKeT HMeThb HO 12 jecaTuunblx nudp. Kpome Toro, Ajs H306paxKeHHs
IeliCTBUTENBLHEIX YHCE HCTIOJB3YIOTCS YUC/Ia ¢ ABOMHON TouHocTh0. UHCIIO ¢
IBOHHOH TOYHOCTBIO NpeAcCTaB/isfeTcs B Buje 96-paspsaHOro JABOMYHOrO
yuciAa M XpaHHTCA B ABYX IOC/J€NOBATeNbHBIX CJIOBax. AGCOMOTHas Be-
JIMYHMHA YHCEJ C ABOMHOM TOYHOCTBIO HAXOAMTCS B AMana3oHe NMPUMEPHO OT
10-1232 1o 101232, MaHTHCCa HeHCTBUTENLHOrO YMC/A C ABOMHONH TOYHOCTLIO
conepxuT 80 pa3psAAOB, YTO COOTBETCTBYET NPEACTABJEHHIO YHCAAa C 24
HeCATHYHBIME DH(paMH.



Uenpe uncia RPepcTaBAAIOTCS B HEHOPMAJAU30BAHHOM BHIE ¢ mOPAL-
koM 40 u c TOuKOH, (PHKCHPOBaHHOM mOC/Ie MJAjUIero pa3pAia MaHTHCCHL.
AGcomoTHOoe 3HayeHMe LeJbX YHceJ HaXOAUTCS B guanasode oT 0 go 20—
—1=1099511617775.

Mammunzoe cioso EC 9BM B crannaptHoit GopMe COCTOMT M3 ueTHIpex
nocnefoeatesbHbX GaiitoB (32 paspspa) [1, 33, 34]. Mmeercs Takxe BO3-
MOXHOCTb paGoTaTh CO CIOBaMH NMOJIOBHHHOH H yYABOEHHOH AsuHbL Mcnoab-
3yIOTCA TPH (opMbl INPEACTABJIEHHS YHCeJI: YHCIA C NJaBawoomiell TOYKOM,
yHCJIa ¢ GUKCHPOBAHHON TOUKOM, UeJkie yHCa.

Yucnio ¢ ¢puKCHPOBAHHOH TOUKOIt MOXKeT GHTh NpPEACTaBIeHO B Gopmate
nmoJycioBa M B ¢opMare mosHOro cjosa. IIpH 3TOM HCTOJB3yeTcss COOT-
BercTBeHHO 15 ¥ 31 paspsi. MakcHMalbHYIO BEJIMYHHY LEJOTO IIOJIOMXH-
TeJBHOrO YHCJa ¢ GUKCHPOBAHHOH TOYKOH NMpPEACTaBASIOT HyJeM B SHAKO-
BOM pa3psfie U €IUHHIAMH BO BCeX OCTAILHBIX PaspsAiax. ITOMY COOTBETCT-
BYIOT 3HaueHHs Lesoro uuciaa 231—1=2147483647 B crangapTHOoM (opmare
u 25—1=32767 B HecraHpapTHOM (opmare (hopmaTe moaycnosa). MUHH-
MajlbHbBIe 3HAYEHHS MEJBIX OTPHIATENbHBIX YHCEJ COOTBETCTBEHHO paB-
HEl —2147483648 u —32768.

Yucsa ¢ niasatowmelt Toukolt npeacrapasiores B EC 9BM B gByx dop-
MaTax (UKCHPOBAHHOH JJIMHBI CTaHAAPTHOM M JJIHHHOM. DTH (opmaTsl OT-
JIMYAIOTCA TOJBKO JJIMHOH MaHTucchl. CTaHJapTHOE YHCJIO C IUiaBalomell
TOUKOH pacmoJiaraeTcsi B OXHOM CJIOBe, JJIHHHOe — B JKBOHHOM caoBe. Jlist
3HaKa YMCJIa OTBOJAHMTCH CaMBIil JIeBEIH paspsj, 7 Pa3spsANOB NOC/e 3HAKOBO-
ro 3aHHMaeT ABOMYHBLIH MOPSAXOK, OCTaJbHEIE 24 paspsAa OTBOAATCA MJIA
3aIHCH MaHTHCCH. AGCOMOTHBIE 3HAYeHHS JEHCTBHTEJBHBIX YHCEJ JIeXaT B
npefiesiax npumepHo ot 5.4.10~79 10 7.2-10% [33]. MaHTHCCH CTaHAAPTHBIX
ypcesn 0GeCneuuBalOT OGLIYHYIO TOYHOCTH BBHYMCJEHHH, a MaHTHCCH HJIHH-
HBIX uHceJ — GoJjiee BEICOKYIO TOYHOCTb., MaHTHCCa ReHCTBHTEJIBHOTO yHcaa
B CTaHZApPTHOM (opmate HMeeT 7 ACCATHYHBIX LHPP, B AJHHHOM — 17 ge-
CATHYHBIX HHDP.

Hcnonb3oBanue DBM pisi apH(pMETHUECKHMX BBIYHCIEHHH OCHOBLIBaeT-
¢ Ha OTOGPaX<eHHH anmpoKcHManuHu F, oTo6paxaioleM MHOXKECTBO JeHCT-
BHTEJNbHEIX YHCe R Ha MHOXeCTBO MaulHHHEIX unces M [11]:

F:R— M.

ApudmeTHueckue omepanud -; —; %, / (CJIOXKHTb, BBIYECTb, YMHOXKHUTb,
pas3jesuTb) Haj 3JeMEHTaM¥ MHOXecTBA R 0TOGpaxaioTcsi € MOMOLIbIO
oTOGpaXeHHS o B MAalUMHHbIE apHpMeTHYecKHue omepanuu -}, —, =, /
Hajl 9JeMEHTaMH MHoxecTBa M. MamuHHble apH(pMeTHYeCKHe omepanlu
HeCKOJIbKO OTJIHYAIOTCST OT MaTeMaTHUeCKHX (HCMOJb3YIOTCS OKpYIJeHHs
H HOpMANH3aUUS YHceJ, pasiHyHas TOYHOCTb BHIYHCAEHHH H T. m.) [11,
30, 41]. Oro6paxenus F u o 061ajaloT CAeAYIOUMME CBOHCTBAMH:

1. oto6paxenue F ompejesieHO He HAa BCeM MHOXECTBE NeHCTBHTEJb-
HEIX yHcesll R, a Ha ero gacry,

2, mHoxecTB0O M =F (R) KOHeuHo,



3. otobpaxenue F ofHO3HauHO, 0GpaTHOe oToGpamenue F-1 HeomHO-
3HAYHO,

4. us pasenctBa XHV=2Z, rge = -+, —, %, /, He cuenyer,
uto F (X) o (d) F(¥)=F ().

CeoficTBO 4 ABJNAETCS KaMHeM IIPETKHOBEHHS Ha NYTH HCIOJb30BAHHS
OBM a5t apudMETHUECKUX BHUHCHEHHH.

Jnst MaImMHELIX ap HOMETHYECKHX ONePallHii He BHIIOMHSIOTCS aCCOLH-
aTHBHEI H JUCTpUGYTHBHLIH 3aKOH apH@MeTHEH. OTcioza, B YaCTHOCTH,
cJefyeT, uTO MOPSAJOK BHIMOJHEHHS apndMeTHURCKEX omepanmii #a DBM
HIPaeT CYLIECTBEHHYIO POJIb.

Eile oo c/ieAcTBHE COCTOMT B TOM, YTO €CJIA MMEIOTCA [Ba Pa3iUYHAEIX
aJTOPHTMA BHIYKCJIEHHA ONHOM M TOH iXe BeJIHYAHE], TO HX NPHMEHEHMS Ha
OBM MoxeT FaTh COBEPIIEHHO DasJMUHEIe Pe3yJAbTaTH.

IMpu pemeHMH KOHKPETHOH 3aJaUM IOJNYYaGMHIH De3YJLTAT BHIUHCIIE-
Huil 6yzer umeth omubky. Omn6ra pe3yabrata GYyIET CKIaAHBATLCA H3:

— HETOYHOCTH HCIIOJb3yeMoN MaTeMaTHYeCKod MOAENH,

~— NOTPEIIHOCTH HCXONHHIX AAHEHIX,

— TOTPEIIHOCTH HCIOJIb3yeMOro NP HGIMKEHHOTO MeTOAa,

— IIOTPEIHHOCTH OKPYIVIEHUS NPH BEIUACIEHHAX,

— TOTPEIIHOCTH BBHIOJIHEHHSI apH(MEeTHIeCKUX Onepamnwil.

fIpu pacuerax Te uIH HHEIE OIMHOKH MOT'YT OTCYTCTBOBATb HIH HX BJIHS-
HHe MOReT ObiTh Maso. IlorpemrHocTh MaTeMaTHgecKOH MONENH CBf3aHa ¢
NPUHATEHIME JONYIIEHHAMH, YNPOMAOMHME pellaeMyio 3ajasy, Hcxonmse
JlaHHSle, KOTOPHIE MOT'YT GBITh MOMYYEHE B Pe3yJIbTaTe dKCHEP HMEHTANbHEIX
uaMepeHuil, KaK NPaB@JO, HMEIOT NMOTPEMHOCTb., ITorpemHocTs HCXONHEIX
JaHHBIX sBJASeTCH HeycTrparmMof, Ilorpemnocte MeTofia cBsisaHa, HanmpH-
Mep, ¢ TeM, 4TO NPH DEmeHHH 8ajadH OGLIMHO NPOMSBOZHYIO 3AMEHSIOT
PasHOCTbIO, MHTErpajl — CyMMOl Ky GeCKOHEUHH HTepaninoOAHHIT Ipolece
OGPHIBAIOT [OCJE HEKOTOPOrO KOHEUHOro uucia urepanuil. Beraucaenns Ha
OBM BHINONHAITCA C KOHEYHBIM UHCJOM 3Hauamux nudp, onpeleseRHEX
KOHEUHOCTHI0 paspAxaol ceTku OBM. 310 cBolictBo OBM BHOCHT B pesyiib-
TaT MOrPEHIHOCTH OKDYTJ/IEHHS, KOTOpas MOXKeT HAKaluBaTLCA B Ipoliecce
BHITHCJIEHHH,

Ha kamxJjoM mare BEYHCJAEHAR NOSBISIOTCS OMHGKY OKPYI/ieRHus. B 3a-
BHCHMOCTH OT P€aJH30BaHHOrO B aJITOPUTMe METOfia PellieHHs, STH OIHOKU
OKpYTJIEHHIst MOTYT J1HGO pacTH, GO yMeHbpuaThcH. [TosTOMY OueHb BamHO
HCNOJIbSOBATh ANTOPUTMBI, B KOTOPHIX OMHGKH ORPYTJIEHHS HE HaKalJIuBa-
1orcst, Takue aJrOPHTMH HASHBAOTCS yemodqussing {4, 38)].

B nannoi KAMTe IPH PAcCMOTPEHHHM NPHEMEPOB MBI OTPaHHIHMCS aHa-
J1M30M TOrpeurHocTedl OKPYTAEHHS M NOTPelHOocTed apuMETHIECRHXE Ole-
panuii.

Ipu BHINOIHERHH apubMeTHICCKHX onepanuii Ha SBM MoryT NOABIATE-
cst yHcIa ¢ GOMBLIMM KOJHMYECTBOM 3HAYAMHUX HHdp, ueM y HCXOZHHIX UHCes.
Hanpumep, npu YMHOXEHHM YHCJIO SHAYAUMX HHADD MOMET yABOMThCH, a
NpH JeJeHHH HX MOXHO IIONYYHTh B YAaCTHOM CKOJbBKO yrogHo. UtobH He



BEIXOJUTh 82 MNpeJetbl PaspsifHoll cerkim 2BM, NpOH3BORAT OKPYTJeEHKe
NOJIyYCHHBIX Pe3yJbTaTOB JO KOJMYeCTBa 3Hayalmux IHQp, onpexesseMoro
paspannocteio 3BM. Tak, Ha B3CM-6 mpu BEmo/HEHHH apH(METHYECKHX
onepanuii uenonb3ylotes 80 paspsALoB AJS NpefCTABJEHHS MAHTHCCH NPo-
MEXyTOUHOrO Pe3y/bTaTa BHIYHCIEHHI, a MaHTHCCA OKOHYaTeJbHOIO pe-
sysbtara cofiepxur 40 paspanos, IIpu 3TOM ecTecTBeHHO GpaTh GaMKaliuee
YHCJIO H3 NPeACTABHMEIX WYHCEJ, HO BO3MOXKHEI M IpyrHe BapHaHThl. Pas-
HOCTb MEXJy OKPYIJIeHHBHIM U OKPYIJISieMBIM YHCJAaMH HA3hIBaIOT OMIHGKOI
OKpyrJyieHus., OfuH W3 NPOCTEHUIMX CHOCOGOB OKPYIVIEHHS 3aK/I04aeTcs B
caenytomem [12]. TTyctb B pesysbTate BHIYHCIEHHH IOJYYeHO YHCIO, Mpej-
CTaBHMOE §-HYHOH APOOBIO

X=0.ApAn_1Apn_s... AgAs_iAg_s... Ay,

KOTOpYyI0 JJIf OpOCTOTH OyJeM CUHTaThb HeOTpHIaTeJbHOH. B KauectBe
pesy/bTaTa BHIIOJHEHHS OlepalHH OKpyrjeHus uucia X go S paspsaa
GepeTcst 4HCIO

Xs=0.A,Ap_1...As

10T CrI0COG OKPYIJIEHHsT HA3HIBAETCS OTOpAacHBAHMEM MAAJIMIHX Pa3psiioB
[30]. HOns omMOGKM OKpYIJIEHHSI TaKOro CIocoGa OKpYIJIEHHS CIpaBelJIHBO
COOTHOILIEHHE

| Xs—X | < g=tn=(S=1y,

rae n—(S—1)—uucio sHavamux uudpp Xg. Pasenctso mocruraercs B
cly4asx, KOra BO BceX paspsjaax uucaa X; HauMHasg C HEKOTOpPOro
(S—1)-ro, crosr Hyu.

JLOCTOMHCTBO AaHHOTO croco6a OKPYIVIEHHS — NPOCTOTA peaiH3aluH,
HeJOCTaTKM — Gosblnue OWHGKM OKPYIVIEHHS H, Kpome TOro, He3aBHCHMO
OT CBOEH BeJIMYMHHI OLIMGKA OKPYIVIEHHS HMeeT ONMH U TOT Ke 3HaK, mpo-
THBONOJIOXHEHI 3HAKy OKPYIVISIEMOTO YMCJa. A 3TO MOMKeT NPHBOJMTH K
GHICTPOMY HaKOIJIEHHMIO OLIHGOK NPH BEIYMUC/IEHHSAX. MaKCHMaIbHO BO3MOXK-
HYIO OTHOCHTEJIbHYIO OWIHGKY AJsI Cayuass oTGpachiBaHHS MJIajuUIX pPasps-
JOB OnpefieJIIM KaK OTHOIIeHHe aGCoMIOTHOH omIHGKH uHciaa X K camMoMy
gueny X

A
6X=qu

Ay =] Xs— X | < g—n=(S=Dl—yunumanbHO Bo3MOXKHOE 3HayerHe X=0.1.
Torpa
—[n=(S-11
Y it T
X 1/q q

Ha stom cnocoBe oxpyrieHUs] QCHOBAHEL Apyrie crocoGbl OKPYTJIEHHS.
B camoMm fesie, Omepaiuio OKPYIJEHHSI MOMCHO paccMaTpHBATh Kak OT6pa-
ChIBaHHE MJAAWMX paspHjOB, HauWHas ¢ S—1 A0 mepBOro, M mociaeny-



1ollee MpHGaBIeHKEe HIHM BLIYHTAHHE HEKOTOPOrO YUC/IA, KPAaTHOro g— (=S,
Yro6er omubKa GbuIa HeGOJbINOM, HAAO, YTOGH GEUIO MAJBIM M 3TO UHCJO.
Bomee OGIIENPHHATHIM CIOCOGOM OKpPYIVIEHHS SIBJSIETCS TaK HasbBa-
eMoe cuMMeTpHYHOe OKpyriaenne [30], KOTopoe MOXHO 3amucath CJIELYIOLHM
ofGpasoM:
Xs={ ﬁs o ecmn | Xg—X| < O.S-q:(”:s’.
s+q-@=9, ecnu | Xg—X|=05.g-n=9

Jns sroro crnoco6a OKPyrJeHHS MaKCHMaJbHO BO3MOXHOE 3HauyeHHe OT-
HOCHTeJIbHOH OMIMOKHM OKDPYIJIEHHS PaBHO
Ay 0_5.4-(11—5)

=% <"1

=0.5.¢g—(#=8H+1,

TaKUM 06pa3oM, CHMMETP HUHOe OKPYTJ/IeHHe HMeeT BABOe MEHBUIYIO OMHGKY,
YeM MPoCToe OTOpachBaHUe MIAfMHX PaspsaioB. HHoraa np umeHsercs Gosee
TOYHOE IPABUJIO OKPYTJIEHHS, yUHTHBaoIee cayuait | X ;—X|=0.5.g=(#=5,
B saBucuMOCTH OT 3HaAueHUS OKpyrJseMol mugpel X He H3MeHseTcs JHGO
CTaHOBHTCA DaBHEM Xstq——S), TlpusefienHOoe OMHCAHHE CHOCOGOB H
npouecca OKpyIJIeHHsI KaHO 37ech B cxeMaTHyHOM BHJe, [TonpoGHoe omuca-
HHe IpoLecca OKPyIJIEH sl npuBeleHo B [4, 12, 30].

OrpaHyuyeHHOCTh Pas3psfHON CETKH M KaK CJIEACTBHE 3TOTO HeOGXOJIH-
MOCTb BHIIOJIHATh OKPYIVIEHHe NMOJyYaeMOro pesyJbTaTa NPHBOAHT K TOMY,
YTO apudMeTHYecKHe OmepaluM, BhIIOMHSAeMble Ha DBM, HMeOT coBepIueH-
HO MHble CBOHCTBa, YeM TouHble onepaunuH. O6 3TOM yKe rosopuiock. Ha-
Jiee, IpH peaiusanuy Ha DBM pasnuuHBIX (POPM 3alHCH OJHOTO M TOFO e
aJTOPHTMA BO3HUKAIOT HEOJAHHAKOBHE 3(deKTH. DTO CBA3aHO C TeM, YTO
NpY ONHCAHHH aJrOPHTMOB JONYCKAaeTCd HeKOTOpas HeOXHO3HAYHOCTh, OIl-
pellesisieMass KOMMYTATHBHOCTBIO, aCCOLHATHBHOCTBIO M JHCTPHOGYTHBHOCTHIO
apH(METHYECKHX ONepanuii, KOTOphle He BHINOJHAIOTCA NpPH  BBIYHC]IE-
uugx Ha DBM. Apudmernyeckue omepaunuu Ha BACM-6 1 ocoGeHHOCTH MX
BULINOJIHEHUST KPaTKO onHcaHbl B npuioxenun 2. Ha EC ®BM cymecrsyer
Gonpuioii HaGop KOMaHJ, BHIMOJHSIOUIHX apH(METHYeCKHe OIepaiHH.
Tlogpo6HO MH(pOPMAIHIO O BHIIOJHEHHH apH(QMETHYECKHX ONepanyii Ha
EC 3BM wmoxHO HaiiTH, Hanpumep, B [1, 33, 34].

JLis OueHKH OIIMGOK, IOJYYaeMblX MPH BEIYHCIEHHAX, HaM NOTPEGYIOT-
cs opMyJIBl OUEHKH alCOMIOTHOH H OTHOCHTeNBHOH OMHGOK apHdMeTHuec-
KHx onepauuil. Beinumenm sty dopmyasr [4].

1. Cnoxenue: X=X;-}+X,, X;>0, X,>0.

Ilpn coOXKeHHH uHceNn HMX aGCOMIOTHHE A X, sz U OTHOCHTEJIbIIbIE

8y, 0x, morpemnocTn ckaanbBalOTCA:
Ax=Ax, +Ax,,
dx=06x +0x,.

ﬂpu 3TOM OTHOCHTEJbHAfA NOIPEHIHOCTL CyMMBLI 6yner 3aKJlQueHa Mexny
HauGo/bluell ¥ HaHMEHBIUEHl OTHOCHTEJbHLIMH NOI'€IWHOCTAMHU CJlaraeMblX.



2. Beuuranue: X =X;— Xy, X;{ > X, > 0.
[pu BulywTanud  4KCeN  abGconmoTHAas NOrpewHocTb GyAeT paBua
cymMe aGCOJIIOTHBIX HOrPEeUIHOCTell yMeHbIaeMoro M BhIUHTAEMOrO:

AX =AX1 +sz;
OTHOCHTeJIbHasl MOTrPEIHOCTh De3yJbTara 6yﬂeT Gosbille, yem Kaxjasg u3
OTHOCHTEJIbHBIX ﬂOrpemHOCTefI:

X1'6Xl+X2.6X2
gp=— Tt Ko,

U3 ¢opmysel A1 OTHOCHTEJbHOM MOrPEITHOCTH CJAeRYeT, Y4TO ecau Xy > X,
10 8x~0y . CienosarenbHo, B 9TOM Cllyuae MOXHO JeHCTBOBATb, KaK
u npu caoxenud. Ecam X; =~ X, T. e. yMeHbuiaeMoe M BHIYHTaeMOe
GJM3KH Jpyr ApYyry, TO 3HaMeHaTeJb ApOGH [ OTHOCHTENBHOH Morpe-
HocTH Oy Man M, ClefOBaTeJbHO, OTHOCHTENBbHASl MOrPeIHOCTh NpPH BEHI-
YHTaHHM GIM3KUX yHCCA OyJeT oueHb BesqHKa. I103TOMy B JKaHHOM ciyyae
noayyaercss Gosbillass NOTEPS BEPHHIX 3HaKoB. OTClOfAa ciaelyeT, 4TO Hajo
CTPEeMHTbCSI H30erarb BBIYHTAHHS GIM3KHX NO BeJHYMHE YHCE.

3. Ipoussenenue yucen: X =Xi-X,.

Tlpy yMHOXeHMH uMCes aGCOJIOTHblE H OTHOCHTEJIbHBIE MOTDEIIHOCTH
IIX CKJIaf{bIBAIOTCS:

X X
AX=')T1 Axl—l—-)?;sz,
6X=6X1+6X2‘

4, YactHoe nByx BeauuyuH: X = Xy/X,.
B 3TOM Ciiyyae OTHOCHTEJbHBIE NMOrPeuIHOCTH GYAyT CKJaAbIBATHCH.

[Xz|-Ax, +| X1]|-Ayg,
Axy= X%
6X=6X1+6X=‘

[IpuseneHHEe GoOpMyJH AAlOT BbIpaxeHHe NJS ONpeleJeHHs OHGKH
pe3yJibTata KaKjoro u3 YeTelpex apHdMeTHuecKHX AeficTBHH KaKk QyHKIHH
OT BeJIMUMH YHCEJ, YYacTBYIOIHX B apH(pMeTHUeCKHX onepanusax, W abco-
JIIOTHBIX OWIHGOK AJst HHX. OmuGKa OKpYI/IEHHUsS pPe3yJabTaTa B JaHHEIX Ome-
pauusax 3leCb He yYHTHIBAeTCS, MO3TOMY NPH HEOGXOAHMOCTH OmMpefeseHHs
NOJIHOM OUIMOKH pe3ysbTaTa Hajo K BHIYMCJIEHHON IO OJHOM H3 YeTHIpex
dopmyJ ouIHOKE pesyibTaTa JOGABHTb OTAEJNbHO OLIHGKY OKpYIVIEHHS.

PaccmMoTpHM Ha mpumepe CyMMHDOBaHHS £ MOJOXKHTEJBHBIX YIOPSIAO-
YEHHHIX 110 BO3pacTanuio uucea A; (i=1, ., ., n) BIUgHHe NOPSAXKA BHIIOJ=
HEHUs onepauHil Ha OHOKY MOMyYaeMoro pesysabrara. Gopmyia AJs OLeHs
KH NOJHOH OMHOKH CYMMEI NOJIOXKMTEJbHEIX YHCEJ MMeeT BHA

As=A10p,+ A28+ ...+ Anby, +81- (A1 A) +..
e +6u-1 (AI‘I‘ eed ‘I—An)‘l"sn-




B sroii dopmyaie 8 4 = OTHOCHTeJbHble OMHGKH NPENCTaBJAeHHS YHCeN
pMy. A;
13

B DBM, 6;—OTHOCHTENbHEI® OIIMGKH OKPYIJIEHHS WYHCeJ IpH KaxAoH
creaytomeli onepanun caoxenus. IMomoxum see 84 =064 u §;=3§, Torma
1

nosyuaem:
As=04Zs+0[(n—1) A+ (n—1) Ap+ ... + 24,1+ Al

3pees Sg=A;+Ay+-... 4, Ws nociesnero BEIpaXKeHHST OYEBHI-
HBIM 06pasoM BEITEKAeT; YTO MAKCHMAJbHO BO3MOXHAsl OIIHOKA CyMMbI
yTNOPSNOUCHHBIX IOJIOXKHUTENbHBIX uHcesa OyAeT MeHblle, €ClIH HauYMHaTh
CKJafBBaTh C MEHBIUMX MO BeJHUHHE YHCel.

PaccmorpuM psil npHMEPOB TOrO. K YeMy MOTYT NMPHBECTH OCOGeH-
HOCTH BHINOJHEHUS ONepalH#i Haj YHCIaMH, NpeACTaBJeHHHIMH B (hopme
¢ nuaBapomell Toukoil. Bo Bcex npHBeREHHHIX TNpHMepax BBHIYHCIEHHS
BEITIOJIHEHE! ¢ OGBIYHOfl TOYHOCTHIO,

1. CpaBHEM peSy/bTaTHl BLIYHCHAEHUS BEIPAKEHHI

81 == A -0.5+:A%42sBusb

82 = A - A#22+Bstb

Tlycte A Gyler MajeHbKHM uMcioM, Hanpamep A =0.00001; a B=0.1.
Iporpamma Ha BOCM-6 mns Brumcienns S1 u S2 umeeT BHR

01 PROGRAM COMPR

02 DATA A/1.0E—05/ ,B/0.1/

03 81 =A 4-0.5%A%32%Bsab

04 82 = A -}- A%%2:xBsxb

05 PRINT 1,81,52

06 1 FORMAT(1X,3HS1=,E18.11,4X,3HS2=,E18.11)
07 END

IMpu pacuerax Ha EC DBM npuBopuMbie B IpHMepax NMPOrPaMMHE HeoG-
XOIMMO He3HauHTeJbHO M3MEHHTb: yGpaTh 8aroJioBOK MPOTPaMMbl H H3Me-
HHTb CHeNHpHKAnuu (popMara BBIBOAA, IIOCKOJBKY AJIS OGBIYHON TOYHOCTH
yucna Ha EC DBM nmetor 7 sHauamux nH(P M HET CMHICJa BHIBOAUTH
Goubie 7 mudp,

B pesyJabTaTe BbIDOJHEHUS NPOTPaMMB! MOJYyUaeM:

—Ha BOCM-6

S1 =1.111.00000006005 — 05L_JL_i_it_iS2 =1 _i_i1.00000000010 — 05
—#a EC 3BM
S1 =1410.1000000E — 04Ls_11_1S2=¢ y 10.1000000E — 04

Sl u $2 no/uKHE OTNIMYaThCA APYT OT Apyra Ha BeauusHy 0.5wAus2s
#B 4B = 0.5%10%+(—15). B gannom cayuse na BACM-6 xBaraeT TOUHOCTH
npencraBieHus uuced ¥ S2=S81-4-0.5+A++2+B++5. A nva EC 3BM ug-3a
TOr0, YTO TOYHOCTb BHIYMCHEHHH HMeerT 7 3Hauamux uubp, NONyYaeM
S1=82, Takum o6pa3oM, mpu BbuHCJeHusix Ha DBM Moxer momyuutbes



TaK, 4YTO 4YHCJa 6y,uy'r PaBHBI, B TO BpeMs KaK Ha CaMOM JeJie ROJIKHBI
NOJYYUTBCS pasHele 4HCA.

2. CpaBHuM De3yJIbTaTEl BEYKC/IeHHE MO QopMymnaM
S1 = (A B)=#3 — Axx3
S2 = 3 A2+ B |- 3#AxBu2 - B3

Ans A=199.0 u B=0.0001. C TouxM 3peHHs OOLIYHO{ apHMETHKII
S1=82, o npu BbunciaeHHn Ha DBM moxem noayuute S1:#S2. Coor-
BeTcTByIOmAasA nporpamMma Bblyucienus S1 u S2 na BACM-6 umeer Bux

01 PROGRAM COMPP

02 DATA A/199.0/,B/0.0001/

03 S1=(A + B)=#%3 — A3

04 $2 = 3.0 Au:2%B + 3.04 A% B2 |- B3

05 PRINT 1,S1,52

06 1 FORMAT(1X,3HS!1=,E18.11,4X,3HS2=,E18.11)
07 END

B pesysbTate BHINOJHEHHST MPOTpaMMbLI TOJIydaeM:
— Ha BOCM-6

S1=1141.18802795410 4- 0111 1 182 =1_1111.18803059700 {- 01
—mua EC 3BM

S1=1140.1000000E 02Lit it 1S2=1110,1188030E 02

Takum 06pasoM; BEUMCJEHHS MO STHM ABYM (OPMyJaM NMPHBORAT K pas-
HemM pesyJabTataM, Ho eciu na BOCM-6 peayabTaT BHIUMC/IEHHS COBHa-
HaeT mo mnATH SHavamuMm nubpaM, To Ha EC 3BM —ToiBKO IO ORHOI.
Briunciiense 1mo BTOpoil (opMysie 2eT MeHbIYI NOTpEUHOCTh, Pesyib-
TaTH Bhlyucjenuii Ha BACM-6 u EC DBM cosnapgaioT B CeMH 3HayallHX
nuppax.

3. BrunucauTh

S2=AxAxA
S3=Ax%x3.0

s A=0.4568 n A=0.976854321, HdonxHo 6bitb; S1=S52=S3, Ogunua-
KO, BHuHCAASA Ha DBM, noayuyaeM (Kak BHAHO u3 nmpuMepos 1 u 2, mpo-
IpaMMbl U1 BHIUMCJIEHUH NPHBOAUMEIX BHIpaXKeHHH TPHBHAJLHEI, IIOITOMY
IJs CAeAyIOMUX HHXe NPHMEpOB YMTaTeNb JIETKO CMOXET HamHCaTb COOT-
BETCTByIOWUE TPOrPaMMEL):

B3CM-6 EC 3BM
s A =0,4568:
S1=9.53187384318 — 02 S1=0,9531867E —01
S2=9.53187384318 — 02 $2=0.9531867E — 0Ot
S3=9,53187384317 — 02 S$3=0,9531873E — 01



CpaBHuBas 3TH pe3yJbTaThl, HMeeM Ha BDCM-6 cosnajeHue B ORMHHa-
Iuatd 3Havawnx nuepax, Ha EC 9BM —B nstu sHavamux nudpax. Hau-
Jayuillee cOBNajeHHe pPe3yJbTaToB, noaydennnx na BACM-6 u EC 9BM,
MeeT MeCTO NPH BHIYMCIEHHM 1O dopmyae aas S3.

B3CM-6 EC 3BM
nas A =0.976854321:

S1=19.32157730706 — 01 S1=0.9321574E 00
$2=19.32157730706 — 01 S$2=0.9321574E 00
$3=19.32157730708 — 01 S$3=0.9321576E 00

Ha B3CM-6 umeeM coBnajeHne B ONMHHAAUATH 3HAYallHX NHppPaXx,
Ha EC OBM —pB mectu. Tak ke, Kak u B TnpeibAylleM Ciayyae, HaHIyy-
ilee COBNAajieHHe pe3yJbTaToB Ha oGenx DBM—npu BuiuncieHrH mo ¢op-
Myne pas S3.

4. BHIYHCAHTD

B=SQRT(A)
Bl=A=x0.5
[pH BLIYMCITHHM 3THX BEIPAXKEHHH MOJYYHJIOCH:
B2CM-6 EC 3BM
s A =0.4568:

B =6.75869809948 —01 B =0.6758698E 00
B1 =6.75869809947 — 01 B1=0.6758697E 00

s A =9.76854321:

B =3.12546687872-}-00 B =0.3125466E 00
B1=3.125466878724-00 B1=0.3125466E — 01

Jas suavenus A<1 B u Bl, nonyvennse na BICM-6, orimuaiorcs
B JBeHaAuaroll 3Hauaweii nudpe, a Ha EC 3BM—3 cexpmoii. Has A >1
sHayenuss B u Bl, BhujcieHHbHle Ha ofGenx 3DBM, coBnagaloT BO Bcex
3HayamWMx LUppax.

5. Belumcauth
S1=1.0/(1.0/A)
$2=1.0+ A«(1.0/A)

I[To mpasunam o6eruHOH apudMeTHKH RomKHO GbiTh S1=A. Ho npu Bu:-
unciendd S1 wa DBM Moxer noayuutbes S1#A. Bo BTOpoM cayuae
TO/KHO ObTb S2=2, HO mpH BHYHCIeHHH Bhipaxenus S2 na EC 333
Ans 3HaueHus A =9876.543 nomyuaem S2=0.1999999E Ol.

6. BbluHcauTb

S1=A-+B

$2 = (A#%2 — B#%2) /(A — B)
B stom ciyyae S1==S2. ITocMOTpHM, YTO NOJYYMTCH TNpH BEIYHCICHHH
Sl u S2 na 3BM aaa A u B, He cuibHO OTsIMYalouuxcs APYr OT Apyra.



Briuucnienus naiort:

B3CM-6 EC 3BM
s A=0.532578591233, B =0.521287952311,
S1=1.05386654354  S1=0.1053866E 01
52 =1.05386654355  S2=0.1053862E 01
B3CM-6: EC 3BM:
s A=>532578.591233, B =521287.952311.
S1=1.05386654354 - 06 S1=0.1053866E 07
S$2=1.053866543511-06  S2=0.1053863E 07

Ias seiGpanHbix 3Hauennit A u B S1 u S2 otiuuanorcs B ABeHa-
nuarofi aHauame#t nuppe (BACM-6) u B ceppmoii (EC dBM). Ias pacue-
TOB, mpoBefieHHElx Ha DBIOCM-6 u EC 2BM, umeer MecTo cOBIafeHue
cemu SHauamux nupp g A<, B<1 u mecru sHavamux mudp nns
A>1, B>1.

7. Bo MHOrHX KHHrax 1O YHCJEHHHIM MeTOAaM NpPHBORMTCS IPHMeEp
BBIYHC/IEHHSI KOPHS KBaJpaTHOTO ypaBHEHHS

y KoToporo Kosdunuent B Bemuk, a Kosdduuuent C man. Kopuu artoro
ypaBHEHHSI MOXHO BHIYHCJHTb NO XOPOIIO H3BECTHEIM (OpMyJam:
X1=—0.5:B 4 SQRT(0.25:B+%2—C),
X2 =—0.5+B —SQRT(0.25:B=%2—C).
Boiyucnnm 3uavennss X1 u X2 npu snauenusx KoapdHIHEHTOB KBajpar-
Horo ypasHenus B=2000 u C=1. IMoayuaem:
B3CM-6 EC 3BM
X1=-—5.00001013279 — 04 X1=—0.4882812E—03
X2=—1.99999949999 -}- 03 X2=—0.1999999E -+ 04

Bounciennne Ha BOCM-6 u EC OBM 3nauenust xopus X2 coBmagaior
B CeMH 3HaualKXx HUppax, a 3HaueHuss KOpHA X1 HMeIOT BecbMa CyllecT-
BeHHOe paannuue. OnpefiesuM Temepb 3HaueHHe KopHs X1 mo dopmyae

X1=—C/(0.5+B - SQRT(0.25:B+%2 — C),

MONyYeHHO! H3 mpefpifylied (GopMyJsl Anst BEuucJeHnss X1, yMHOXKasg M
Iels ee Ha BBIpaXKeHHe

0.5+B +SQRT(0.25+B#2 — C).
B sTom ciyuae mojyyaem:

B3CM-6 EC 3BM
X 1=—5.00000125000 — 04 X1 =—0.5000000E — 03

B atom cayuae pe3ynbTarsl Brucaenuii Ha EC 9BM u BACM-6 otanuaotcs
B cefbMom sHaKe. [10 cpaBuenuio ¢ pesy/nTaToM, MOMyYeHHEIM N0 MePBOil



dopmyse, pe3yibTar, NOJYYeHHBLIH MO BTopoll QopmyJe, HMeeT ropasio
6oJsiee BEICOKYIO TOYHOCTB.

JIlpyro#i airOpUTM, B KOTOPOM YUHTHIBAETCA OCOOEHHOCTH apHGMETHKH
¢ muasaiomedl TOYKOH M KkomeuHocTb paspsigHod ceTkn DBM, Hcmombsyer
topmyay Buera

X1+X2=C,

T. €. CHayaJja BBIYHCJISETCA KOpeHb ¢ GONBIIHM 3HayeHHeM MO aGCOJIOTHOH
BeJIHUHHE M3 IBYX KOpHeill sToro ypasHeHHus, JIpyrod Kopehb (B ZaHHOM
npumepe 3170 X1) MOXKeT G6HITH BEIYHC/IEH TaK:

X1=C/X2,

g

IpuBeseHHEIE MPUMEPH! MOATBEPKAAIOT TOT GAKT, YTO MALTHHHAS apHp-
MeTHKa ¢ IuIaBalouefl TOUKONH NOpOXKAaeT OWHGKH, OGYC/TOBJEHHEE TeM,
uto yHucaa B OBM npejcrasisiorcs He TOYHO. IIpH 3TOM HY2KHO AMETh B BHAY,
UTO OUIMOKH OKPYTJIEHHS UacTO 3aBHCAT OT KOHKDETHEIX YHCes, C KOTOpHI-
MH NPOM3BOAATCA BEIYHCJAEHHS, a TAKXKE OT METOJA W AJITOPHTMA pelleHHs
3ajauM. Ciefyer oTAaBath ceGe OTYET B TOM, YTO NPH HOCTAaTOYHO AJIHHHOM
TNOC/IEN0BATEILHOCTH BBIYHCJAEHHH BO3HHKAIOIIME OWHGKH MOTYT NpHBECTH
K nortepe Bcex 3Hauamux nupp. ITostomy, BBIGHpAs TOT MM HHOH MeTOX
Aas pemrenuss Ha OBM nocraBieHHON 3ajauH, HeOGXOAHMMO €ro TUIATENBHO
HCCIEN0BATh C TOUKH 3PeHHS TOUHOCTH MOJYYaeMOro pelleHHs,

3.6. OmMoOKH BBOJA-BLIBOKA

B a3bike popTpaH HCIONBL3YIOTCA ABa criocoGa o6MeHa JaHHEIMH C BHell-
HUMH ycTpoiictBamu: dopmatHHil U GechopmaTHEil. BospuIHHCTBO OMIHGOK
CBSI3aHO HMMEHHO C HCIO/Ib30BaHHEM (IOpMATHOro oOMeHa, IO3TOMY SHech
GyjieT paccMOTPeH B OCHOBHOM HMEHHO 3TOT CNOCOG BBOZA-BhHIBOJAA JAHHEIX.

@®opmaT BBOAMMEIX M BHIBOZMMBIX NAHHEIX OIMCEIBAETCS OIEPATOPOM
FORMAT, xoTopHIl 33afaeT CHHTAKCHUECKYIO CTPYKTYPY NpPEACTABJEHUS H
HHTepIpeTanuu faHHHX. [1aBHas ocoGerHOCTH hopMarHOro oGMeHa COCTO-
HT B TOM, 4TO JaHHHIE HE HMEIOT CaMOCTOATEJbHOH MHTEpNpeTaluuH — HH-
TenperanHus NAHHBIX BO3MOXHA TOJBKO COBMECTHO CO CHENHPHKALUAMH,
sapiaBaembiMu onepatropoM FORMAT. IlpuueM OXHM M Te e JaHHEIE MOTYT
GBITb MHTEPNPETHPOBAHE MO-Pa3sHOMY, B 3aBHCHMOCTH OT HCIOJIb3yEMOrO
¢opmara. Hanpumep, hamHEle, NpelcTaBieHHEE HA HepdoKapTe (MarHHT-
HOH JIeHTe U T. IL.) KakK
HOMep mo3uuuu 12...

123456789ABCDEL13.1415_129.347E12—16.592

MOTYT GbITb MHTEPNPETHPOBAHH!, HANPUMED, CIEAYIONHMH CIIOCOOaMH:
1) umenoe umcio 123456789, tekcr ‘ABCDE’ u feliCTBUTeNbHBIE THCIA
3.1415, 29.347E12, —16.592
READ (K,1) N,X,Y,Z
1 FORMAT(19,’XXXXX'F7.4,E10.3,F7.1)



2) uenoe umeso 3456, wenoe umeno 3, memoe yuesno 1415029, mect-
HajmaTepuyHoe uucao 7E12
READ (K,1) N,M,J,L
1 FORMAT(2X,14,8X,12,1X,17,3X,74)
3) ueasle uncna 2, 45, 67, Texcrsl ‘89AB’ u ‘CDE’, jeficTBHTeNbHbIE
uyucaa 3.1 u 41.5
READ (K,!1) NI,N2,N3,L,X,Y
1 FORMAT(1X,11,1X,12,12,A4,’ABC’, 1X,2F3.1)
4) uenoe uymcao 56 m crpoka cumsosos ‘BCDE’, menoce unucio 3,
neficTBuTenpHple uucaa 1.415029 u 34.7
READ (K,1) N,L,M X,Y
1 FORMAT4X,12,4X,A4,1X,11,1X,F7.6,1X,F3.1)

B) mesoe uucno 234, mectHaguarepuunoe uyHcao 9ABC u crpoka
cumeosioB 'DELI3’
READ (K,1) N,B,L
1 FORMAT(1X,13,4X,Z4,A4)

XoTs1 MpUBeJeHHEIH CIHCOK BO3MOXKHHIX MHTEPIpeTAlHi JajeKo He IOJIOH,
TeM He MeHee OH HAIVISJHO MOKasblBaeT, CKOJIb BeJHKA BO3MOMKHOCTh CHe-
JaTh OWHOKY, KOTOPAst MOXKET OCTaThCs He3aMeueHHOM.

Tlpu oprarmuszanuH (OPMaTHOrO BBOJA CJeNYeT NOMHHTbH CJejylouiee:

1. TIpoGeser BHYTpH uHcsa, BBOguMoro mo cmenupuranusm I, F, E,
D, unTepnpertHpyioTcs Kak nuudpa Hyab '0’, Hanpumep, 3.14 67 sxBuBajeHT-
Ho 3.14067.

2. Ipn ncnonbsoBanuu cnenupukanuf F, E, D Touka B uHcae MOxeT
GhiTh onyileHa. Ee moJsoxkenue onpefensieTcs N0 crenudHKanuy.

3. Eciu momoxeHHe TOYKH B 3alHCH YHCJIA He COOTBETCTBYET HCIOJIb-
syemoll cmenudMKalKH, TO ee IOJNOXKEHHe ONpejieIsIeTcs 3amHChio, a He
cnenupukanuef.

4, Ilpu sanucu uMcia mo cnenupukaunuu dopmara E 6yksa E mepex
MOPSIJKOM MOXET OTCYTCTBOBAaTb, HO NPH 3TOM 06513aTe/IbHO HYXKHO YKasH-
BaTh 3HaK NMOpAAKa.

5. Ilpu 3anucu uncaa B GopMe € MOPSIAKOM MOPSXOK MOXKET COCTOSATh U3
ONHOH LHQPHL.

Eme oana omu6ka (opMaTHOro BBOJA BHIBOAA BO3HHKAeT NMPH Heco-
OTBETCTBHH THNA BBOAMMOTO (BBIBOAHMOIO) 3HAU€HHS HCIOIb3yeMOH AJs
aToro crenudukany, Oco6eHHO 5TO ONACHO NPH BBOJE JaHHHIX, KOrAa BBO-
JIMMBIe JAHHEIE TAKOBHI, YTO OHH JOMYCKAIOT MHTEPIpPETALHIO M C omHGou-
Holt cnenudukanuedl, KaK 310 GELIO OKa3aHO Bhulle, B atoM ciyuae omu6-
K He GyAyT 3a(MKCHPOBAHBI, HO IEPEMEHHbIM GYAYT NPHCBOEHH HE Te 3Ha-
9eHHsl, KaKHe CJEJOBaJIO Gbl.

Onepatop FORMAT 3anumaer ocofoe MmoJioXXeHHe Cpefy ZPYTHUX Ome-
paropoB, DTO CBS3aHO C TEM, UTO OH HMeeT CBOfCTBA, CXOXHE CO CBONCTBa-
MH KaK HCHOJHAEMBIX, TAK H HEHCIOJIHSIEMBEIX onmepaTopoB, XOT# OmepaTop



FORMAT ¥ OTHOCHTCSl K YHCJY HEHCNOJHSEeMBIX ONEPATOPOB, B OTJIHUME OT
noc/ielHUX OH HHKAK HE BJIHSET HA TPAHCJAANHIO APYTHX ONlepaToOpoOB HpO-
TpaMMel (aHAJIOTHYHO HCTOMHseMbIM onepaTtopomM). Kpome Toro, kak u Besi-
KOMY HCIOJIHSIEMOMY ONIEpaTopy, eMy, B OT/IMYHE OT APYTHX HEHCIOJIHSIEMEIX
OMepaTopoB, NPH TPAHCASLHH COOTBETCTBYET HEKOTOPHI KOA B Pe3yJbTH-
pytommeil nporpamme. TOT KOX NpeAcTaBiasfer cOGOH TEKCTOBYIO KOHCTAaHTY,
COOTBETCTBYIOILYI0 TeKCTy, clenyomemy sa ciosoM FORMAT. Takas
TpaHcasuusa oneparopa FORMAT sBnsercs HCTOYHMKOM [€JOr0 psija
oIHGOK. [IpexJie BCero MHOTHE TPAHCJASATOPE HE AHANH3HPYIOT TEKCT, Cle-
ayromuii 3a ciosoM FORMAT, a npocTo mepeHOCAT €ro OfHH K OAHOMY B
Koj mporpamMmbl. Takum ofpasoM, OIHGKH, HONYINEHHHE NPH 3aIIHCH Crie-
ILHpUKALKH, OyAYT OGHApYKEHE! TOJbKO MDY HCIOJHEHHH NPOTpamMMmbl, Kak,
llanpumMep, B Omeparope

1 FORMAT(X5,’ABC=,E20.10,512.6)

DToT oOmepaTop MOr MOSIBUTHCHA H3-3a OMNEYaTOK, HANPHMep, B OIEpPaTOpe
1 FORMAT(X5,'ABC=',E20.10,F12.6)

BoJsee TOro, €CTh peajHsauHH TPAHCJASITOPOB, KOTOPHE B NpPOrpamme

REAL FORMAT(3)
DO | 12=1,3
PRINT 2,12
2 FORMAT(12)=0.
1 CONTINUE

BOCIIPHMYT ONEPaTop
2 FORMAT(12)=0:

Kak omepatop ¢opmata, a He Kak OMepaTOp IIPHCBAaHBAHHS HYyJs 3Je-
menty MaccuBa FORMAT, [lpu BemosiHeHHM NIporpaMMa Hameyaraer:

sl 11
s |2
3 13

Ozxna U3 pacnpocTpaHeHHBIX OMIHGOK BO3HHKaeT B TOM CJydae, Korja
nporpaMma NBITaeTcA NPOYHTaTh GOJbIUE AAHHEIX, YeM HX 3alHCAaHO HA
Hocurene, Hepenku ciayuad, Korja AZaHHHE, 3amHcaHHbIE GecthOpMaTHEIM
crocoGoM, NMEITAIOTCS NPOYHTATh MO (opmarty (MaH HaoGopoT). B ;Byx moc-
JeJHHX CIy4Yasx pe3yJbTaT STHX HeNpaBOMEDHHIX JeHCTBHil HempeAcKasy-
€M, TaK KaK 3aBHCHT OT MHOTHX ()aKTOpOB.

Boo6iue, npu pagote Ha DBM nporpaMMHCTy BCerfia CJAeAyeT XOpPOLLO
03HAKOMHTLCA C OPTaHH3allHell BBOJA-BHIBOJA B HCIIOJIL3YEMOH pealH3alHH
a3uKa. Jleno B ToM, YTO 37lech BO3MOXKHEI OTKJIOHEHHS OT CTAaHJApTa SI3BIKa,
T. K. TPauC/ASTOP, KaK NPaBHJIO, HCHOJb3YeT CPEACTBA BBOAA-BEIBOJA,
NPEAOCTaBJseMEIE €My ONePAIHOHHOA CHCTeMOi, 4 3TH CpeicTBa MOTyT
JIOBOJIBHO CYLIECTBEHHO OTJIHYATHCS B PA3JHYHEIX ONEPAllHOHHBIX CHCTeMax.



FJTABA 4
PEMIEHHSA 3AJAY

9Bpukal
Apxuned

Pemenne 3agauu l. B HeKOTOphIX peanusanusaix TPaHCAATO-
pa tdoprpana oneparopst FORMAT He aHaJqu3upyIOTCS NPH TPAHCIAALHH Ha
HaJuyhe B HHUX OWIMGOK, a MPOCTO IEPEBOAATCA B TEKCTOBYIO KOHCTAHTY,
B npuseneHHo# mporpaMme omepatop LMKaa B cTpoke 08 HaumHaercs ¢
IIeCTON IIO3MLHH, MCIONb3yeMOH NJIS NMPU3HAKA NPOLOJKEHHS, U NMOITOMY
crpoka 08 BocmpHHHMaeTCs TPAHCAATOPOM KaK IPOROJIKEHHe omeparopa
B cTpoke 07, T. e. onepatopa FORMAT. Eciiu TpaHCJAATOP HO aHANH3HPYeT
oneparop FORMAT, To so6ast omu6Gka, aHaJOTMYHas JaHHOH, B HeM 3a-
¢uKxcupoBana He GygeT (Jaxe NMpPU BEIMOJHEHMH HPOrpammbl), a cTpoka 08
NPOCTO «IIP HKJIEHTCS» K cTpoKe 07 ¥ He OKaKeT HHKAKOTO BJHSHHUS HA BBINOJ-
HeHHe NPOTrpaMMel, Kak GYATO €e BOBCE HEeT B TEKCTe NPOrpamMbl. 3HaueH e
CUETYHKA IHKJa B onepaTope 04 mocsie BEIXOAA U3 IHKJIA paBHO 6 (A1 TpaH-
casaropa goprpan-Hy6ra Ha BOCM-6). ITostomy B omepatope 09 exunHna
GyZzeT NpPHCBOEHA ILECTOMY 3JIEMEHTY MAacCHBa.

Pe3yJibTaT BHIIOAHEHHS 3TOH NPOTPaMMBI 3aBHCHT OT HCIOJIb3YeMOTrO
TpaHcasTopa (cM. . 3.3.4). Tak, Hanpumep, Ha EC OBM nonyuum:

# K=0000022222
# K=0000122222

Pasnuuue pesyabpTaros, noayyeHHsx Ha BACM-6 u EC 9BM, o6bacHsercs
pasHbiMH crmocofamu TpaHcaAUMHM omepatopa mukaa DO Ha stux 3BM.
3Hauenue NMEPEMEHHOR NMKJa MOcJe BEIXOAA M3 Tesla LHKJAa NPH BHINOJ-
HeHul nporpammsl Ha EC 3BM pasHo 5.

Pemenue 3apgauyu 2. B onepatope 04 B uzentuduxaTope
TOPMO3 6ykBa «3» 3aveHeHa Ha nudppy «3». DTO MPHUBENO K TOMY, UTO B
nporpamMe nosiBHack Hoas mepemeHHas TOPMOS3, koTopoit H nmpHCBOelO
3Hayenue, pasHoe 1.0 B omeparope 04. Amnanoruublit athdeKT BHI3OBET,
Hanpumep, 3aMeHa Gykssl «O» nugpoit «0». [Ipu sTom TpauncasTop e 3aduxk-



cCHpyeT HMKaKoH OIHGKH, Tak Kak nepemeHnas TOPMO3 crout cieBa o1
gHaka mpucBauBaHHf (oM. m. 3.1).

PemeHnHe 3ajauyud. PasnHuue noTyYeHHHIX Pe3y/bTaTOB BHI3-
BaHO TEM, YTO B IIEPBOM CJyuyae MPOHUCXONHUT MOTEPS GOJBIIErO KOJHYECTBA
3Haualyx UHPP CJaraemMsx, 4eM BO BTOPOM. STO CJIEACTBHE OrpaHHYEHHOC-
TH paspsanHoil cetkH BM. B n. 3.5 yxe ofcyxaanack npUuHHA NOTEPH TOU-
HOCTY IIPU OMNEPAlHAX CJAOKEHHS M BEIUMTAHHS: NPH CJAOKEHHH yHced A u
B npoucxoaut noreps |P (A)—P (B)| sHauamux 3HaKOB MeHbIIEro no a6eo-
JIOTHOH BesqHYMHe U3 yuces (31ech P (X) — ABOMYHBIN mopsaox uncaa X).
HssectHo, uto cymmMa N uiIeHOB TrapMOHHYeCKOTO psila pacTeT Kak
oyukuus In(N). TlostoMy npu cymMMHpOBaHHH IEPBBHIM CIOCOGOM MBI
CTaJIKMBaeMCsl C CHTyamuell, KOria IOPSZOK OJHOTO cJjaraeMoro (YacTuu-
HOH CYMMBI) HOCTOSIHHO YBeJHUMBAeTCs, a NOPSANOK BTOPOTO CJaraemMoro
(ouepenHoro ujseHa psAla) yMeHbBILAETCS, & 3HAUMT, PACTET YHCJIO TepseMBIX
3HavalHUX Lu(p BTOPOTO CIaraemMoro,

IIpy cymMmupoBaHMM B OGPaTHOM NOPSIAKE — OT IOCJEAHEro YJeHa
CYMMHI K NePBOMY,— XOTS YBeJHUMUBAETCS MOPSANOK YaCTHUHOH CYMMbI, HO
H NOPSJOK OuYepelHOr0 CyMMHPYEMOro YJieHa pacTeT, TaK 4TO HMeeT MeCTOo
NOTeps MEHBINEro KojuuecTBa SHavamux mudp. Takum ob6pasom, cymMMHpO-
BaHHe BTODHIM cOCOG0M HaeT Gosiee TOYHHIN pe3yJIbTaT.

Ecnn BHIYHCAATL CyMMY OYeHBb GOJIBILOTO YMCJIAa WIEHOB FapMOHHYeC-
KOTO psiia, TO HACTYIMT TaKofl MOMEHT, KOrja IepBas CyMMa IepecTaHeT
pacTH, XOTS BTOpas cyMMa 6yJeT AaBaTb XOpolliee NP HOJHKEHHe.

Tlonymafite Haj BOMpOCOM: NPH KAaKOM YMCJe WIEHOB psifa Gyner Ha-
Gmozathea Takoll adbekt Ha DBM, Ha KoTopoil BH paGoTaere?

His sroit safaun MOXHO clielaTh CJIelyIOllHe BRBOJHL:

1, [Ipu cymmupoBaHuu (BBUHTaHHH) HEOGXOZMMO IPYNNHPOBATH CJa-
raeMele TaKuM o6pasoM, 9To0bl Pa3HHIlA NOPSIAKOB Oblila MAHAMAJbHA.

2. TouHOCTH mO/ywaeMOro pe3yJibTata ONpefeIfieTcs He TOJbKO (op-
MyJaMH, IO KOTOPHIM HNPOU3BOAATCS BHYHC/IEHHS, HO H IOPSAKOM HCIIOJIb-
30BaHHSA 3THX (GOPMYJI.

PemeHue gsapgauu4 Omwnbka B mporpammue o6yc/TIOBJeHa He-
KOPPEKTHEIM HCIOJIbSOBAHHeM HMeHH cTaHiapTHoi ¢ynkuum SIN. Kak yxe
ynoMyHajoch B I, 3.1, B s3elke GOPTPAH HET 3ape3epBHPOBAHHHEIX KJlOue-
BBIX CJIOB, STO OTHOCHTCH ¥ K MMEHaM CTaHAapTHHX pyHKuu#. Kpome Toro,
caM HAEHTH(OUKATOP HE OmpefesisieT 06beKT NOMHOCThIO. Heo6xoaumo Takxke
3HaTh, B KAKOM KOHTEKCTe OH HCHoJIb3yeTcsi. B jaHHOM ciiyuae H3 mpefncTaB-
JnenHOl mporpammul He ciegyer, uto SIN — sto ums ¢yrxuuu. Tpauncas-
Top uuTepnperupyer SIN kak ums mepemenHoH. UToGel HCHpaBHTb CHTYa-
1HI0, HEOOXOXUMO B BBISHIBAIOULYIO IPOTPaMMy IIOMECTHTb OMHCaHHe:

EXTERNAL SIN

H, KPOME TOTO, MMeThb MOALYJb, BEHUHCAsIOm i pynkumio SIN, Tak Kak He-
KOTOpHIE TPAHCAATOPH PeanusyioT CTaHAapTHEE QYHKIHH HE B BHAE OTHeb-
HBIX MOJyJIel, a BCTABJAIOT COOTBETCTBYIONLYE KOMAH/E! BEUMCICHHSA (YHK~



IHH HENOCPeJCTBEHHO B NMPOrpammy (cM., Hampumep, [3]) uiH obpamenue
K CTaHJAAPTHEIM QYHRIHAM NPOHCXOAUT OCOOHM O6pasoM, YTO HHKAKHM 06-
pasoM He oTpaxkaerTcst B omepatope 12 MOAIpOrpaMmst.

Pemenue sapgaunb Kak yxe ormeuasocs B m. 3.1, B A3HIKe
¢opTpan OTCYTCTBYIOT Sape3ePBHDOBaHHEE KJIOUEBHIE CJOBA, HCIOJbSye-
Mble BO MHOTHX S3BIKaX NPOrPaMMUPOBAHHS AJIS BEIAGJCHHS ONEPATOPOB,
3710, B YaCTHOCTH, OTHOCHTCS ¥ K onepatopy uukiaa DO. PacnossasaHue sTo-
ro omepaTopa TPAHCASTOPOM NPOM3BOXMTCA He MO NePBEIM IBYM OyKBaM, a
[0 CHMBOJIY, HAYIIEMY 32 NapaMeTPoOM, YKashBAIOIMM HayaJbHOe 3HaueHHe
nepeMeHHoN nukaa. s omeparopa nukiaa DO atoT cuMBOJ HOMKeH OHTH
3ansToii «,». B npusegeHHON mporpamme B omepartope 06

DO 2 K=6.10

IomylueHa omuGKa: BMECTO 3ansToi, paskensioulel napavMeTph, yKaskBaio-
IiMe HayaJbHOE M KOHEyHOe 3HAYEHHEe NePeMEeHHOR NHKJa, CTOMT TOYKa.
YuuTHBas TO, YTO NPH 3alHCH NPOrPaMMBl Ha I3bIKE (HOPTPaH MPOGesH He
HMEIOT 3HaueHHsi, CTAHOBUTCS SICHO, UTO TPAHCASTOP BOCHPHHHMaeT 5TO
KaK oneparop NpHCBaUBaHHUS:

DO2K=6.10

Crenyer otmeruth, yto Ha EC 3BM pesysbTarT BHIOJHEHHST NPOTPaMMH
GyZneT HeCKOJbKO HHHIM. A MMEHHO:

w1 K=5
g X = 20 3040 18160 1o j0Ln 101 g 10t 10110

Pasnuuue Bbi3BaHO TeM, uTo Ha BACM-6 u na EC 3BM wucnoan3yoTtes
pasHble TecTHl Ha 3aBepuieHHe nukiaa (cM, m. 3.3.4). B doprpane MyGua na
B3CM-6 cHauana BRIUHCJAsETCS OuePelHOe SHAUeHHe NapameTpa IHKJa, a
3aTeM NpOBepsieTcsi, He IPEBOCXOAAT JIH OHO KoHeuHoe 3Havenue. Ha EC
OBM B KOHIle OUKJA CHavajlla MPOBePSAETCH YCJIOBHE OKOHUAHUSA IHKJA, H
ecllM STO YCJIOBHE He BHIIOJHSETCS, TO BEUHCJISETCS OYepefHOe 3HAYeHHe
TlapamMeTpa IUKJa.

Pemenue 3apgauu 6. [annag sajaua awajoruysa 3ajaue 3.
Tlpuuuna pasnuuHs NONYUEHHBIX Pe3YJILTATOB BCEX TPEX CyMM ofycJoBJle-
Ha ORpyrieHuem (cm. m. 3.5). DBM He MoXeT NPOM3BOAHUTH BEIUHCJIEHHS C
GeckoHeuHO GoJbmoN TOUHOCTHIO. HM3-32 orpannueHnol paspsarocTH do6oe
pelicTBHTeNIbHOE YHC/IO0 B OBM npejicTaB/aeH0 KOHEUREIM HaG0pOoM S8HAYaHX
nuop, ITosToMy MpH BEIMOJNHEHHH apH(METHUECKHX ONepanuil Haf YHCIaMH
¢ IJIaBaollell TOYKOH NMOYTH BCETAa MPOHCXOXUT OKPYT/IEHHE, YTO NPHBOJHT
K HCKaMeHYIO OKOHUaTe/IbHEIX PesyJsbTaToB. IIpH CIOXKeHHH (BHUHTAHHH)
CHauaJa BHIPaBHUBAIOTCS NMOPSAKH CJaraeMbix, B PE3yJIbTATe YEro MaHTHCCA
MeHbIIEro no aGCOMIOTHOM BeJMYUHE YHCJA CABHTAETCS BIPABO Ha CTOJBKO
PaspsaloB, CKOJbKO HYXKHO IJIst TOro, YToOH NMOPSAKH cTanu paBHEIMH, IIpn
C/BHIe IPOMCXOAHT TOTepsi sHauamux nudp. Ilpu cioxennH ouenb GOJb-
LIOTO H OYeHb MAJOro (OTHOCHTEJHLHO IIEPBOTO) YHC/IAa MOXET MNOJYUHThCS



TaK, 4To cymma GyAeT pasna GoJblIeMy UHCAY, T. €. NOGABJENME K CyMMe
MaJIoro uucsa He H3meHserT ee. [ToatoMy, uTo6u ouIHOKa GELIa MeHbLIE, HAZO
CKJIaJplBaTh CHAyYasa MajeHbKMe IO MOAYJIO uMcjIa B NMOpsSJKe BO3pacTa-
HHs, 2 3aTeM K 9TOil CyMMe NPUGABAATbL OCTAJbHbIE CIAraeMble TAKKE B IIO-
psNKe BO3PACTaHHA HX aGconoTHON BeauuuHbl. OGOCHOBaHHe 3TOro (hakTa
npuBefieHo B M. 3.5.

Pemenune sagauu 7. B KauecTBe pelleHHs 3afaud MOXKHO
NPeVIOKHTh CAEAYIOMYIO NPOrpamMmmy:

01 PROGRAM TASK
02 CALL ZERO(1)

03 J=1
04 PRINT 1,J
05 1 FORMAT(" J=",11)
06 STOP
07 END
C
08 SUBROUTINE ZERO(K)
09 K=0
10 RETURN
11 END

TlpuBefeHHOe pellleHHe CNpaBEJJIMBO HE AJIS BCEX pealu3alluil fspKa
doprpal. [Tpensaraemoe pelleHHe NMPeANONaraer, yTo:

1) KaxxJasg KOHCTaHTa, HCNOJb3yeMass B MOAYJeE, NPEACTaBISAETCSA B HEM
€IHHCTBEHHEIM SK3eMIJIIPOM, HE3aBHCHMO OT TOTO CKOJIBKO pa3 H TAe OHA
BCTPEYaEeTCss B 9TOM MOLYJe,

2) nNpH HCHOJB30BAHHHM KOHCTAHTHl B KauecTBe ()aKTHYECKOro mapa-
MeTpa MOANPOrpamMmbl/QyHKIHH TEpeNaeTcss aipec 3TOH KOHCTAHTH.

Crelyer uMeTh B BHAY, YTO He JJIS BCeX peasiM3alHil TPaHCJASTOPOB
(opTpaHa 3TH NpEeANOJIOXKEHHS BHINONHSIOTCS. Hekotoprle BM umelor
¢opMaT KOMaHZ, NMPH KOTOPDOM KOHCTaHTAa BKJIOUAeTcs HEMNOCPENCTBEHHO
B Koj KoMmaHAs. IIpH 9TOM KaXJIOMY HCIIOJIb30BAHHIO KOHCTAHTEI COOTBETCT-
BYyeT CBOil 9K3eMIJsAp, XxpaHumblli B mamatu OBM.

B psne peanusaumii TpaHcasTopa GopTpaHa NS KaXJAOH KOHCTAHTEHI,
nepenaBaeMoll B KayecTBe (DaKTHUECKOTo NapaMeTpa, CO3/aeTcsi ee KOMMs,
ajipec KOTOpo# M NepefaeTcs B NMOANPOrpamMmy/dyHKIIHIO.

Ecnu ykasaHHble NPeANONIOKEHHS HMMEIOT MeCTo, TO B MOANPOTpamMme
ZERO 3arupaercs kKoHcranta 1 (omepartop 09). B ciioBo, cozepxxaiuee enu-
HMIY, 3anmHChiBaeTCs KOHCTAaHTAa, DaBHas Hy.aio. IIpH BHIMOJHEHHH Ome-
paropa 03 na camom felte mepemeHHoll J mpucBauBaeTCs 3HaueHHE, PaBHOE
HYJIO, H3-33 TOTO, YTO B CJIOBO, B KOTOPOM HAXOAH/JIaCh KOHCTaHTa, pas-
Has 1, Obula 3amucana KOHCTaHTa, paBHas 0,

Pemenue 3agauu 8. IlporpamMma Moxer BHITJISAETh TaK:

01 PROGRAM TASK
02 DIMENSION X(10)



03 DO 1 K=1,200
04 1 X(K)=0.

05 STOP

06 END

INpu peieHuu 3agau¥ HCNOJbL30BaHH JBa NPEANOJNOXKEHHS, KOTOPHIe
cnpasefJIHBHL NI GOJIBLUIHHCTBA peanH3anuil a3bka qoprpana. Bo-nepBuix,
BO BpeMsl BbIIOJHEHHs] MPOrPaMMBl He NPOH3BOAHTCS KOHTPO/b 32 BHIXOAOM
3HAayeHUs HHIeKca MaccHBa 3a TPaHHIE MacCHBa. Bo-BTopeix, pasmep
nporpammel TASK poBosisHO Mad (nipuMepHO 100 c/I0B), MO3TOMY HE3aBUCH-
MO OT TOTO, B KaKOM MecTe BHYTPH IPOrpaMMEl GyJAeT OTBeJeHa NaMATb s
maccuBa X, NPH 3aMHCH HYJS B 3JIeMeHTH MaccHBa ¢ HomepamH oT 11 1o
200 gacts namaTH GyAeT 3arepTa.

PemeHnue 3agauu9.B naHHom ciyuae B mporpamme UMeertcs
HECOOTBETCTBHE KOJMIHMYecTBa (JaKTHUECKHX H (OPMaJIbHEIX MapaMeTpoB (ome-
paropsl 02 u 05). Jlas pelieHus 3aiaud HeoGXOAHMO 3HATH, KaK MEpeRaloT-
Cs ajpeca napameTpoB NpH OGpameHHH K (JOPTPAHHBIM TNOAIPOrpaMMam
(cM. 1. 3.4.2). TIpu BHIMONHEHHMH NPOrpaMMbl, HAaNHCAHHOMH Ha sf3bIKe (opT-
paH, nepefalTcs He caMH haKTHUECKHe mapaMeTphl, a MxX aapeca. Ilepenaua
aJipecoB NMPOHCXORHT Uepe3 BHIAeJNEHHHbIH yuacTok mamsatH. Ilpu Bbinmodne-
Huu onepatopa CALL mpoucxogutT nocienosaTesnbHas 3achliKa afpecoB
(akTHYeCKHX NapaMeTpOB B 3TOT YYacTOK HaMATH. BhimojiHeHHe Kaxjoit
NOANPOrpamMMbl HAaYHHAETCs C TOrO, YTO M3 BBIAEJIEHHOrO yuacTKa MaMsTH
BHIGHpalOTCs ajpeca (GaKTHYECKHX MapaMeTPOB H 5TH ajpeca 3achuIaloTcs B
pabouyio naMaTb MORYJIS.

B pauHoii 3agmave noamporpammMa SUBR (omeparop 05) umeeT opnn
topManbHEI napameTp, a ofpalieHHe K Hell 3amHCaHO C ABYMS napameTpa-
mu (omepatop 02). Beaenctsre sToro mpu BhmosHeHuH omeparopa CALL
SUBR(X,Y) npoucxoaut ofpaineHie 3a npejess! NaMATH, BhleJdeHoN AJIs
napaMeTpoB MOANPOrpaMMHl. B 3ToM ciyyae pe3y/bTaT BEIMOJIHEHHS NpPO-
rpammbl HenpezcKkasyeM. Ha BACM-6 npHu BeINOJHEHHH NPOrpaMMbl B MOHH-
TOpHOIT cHcTeMe Ily6Ha BO3MOXKHA OIIHOKA THNA YHCJIO B YYXKOM JIHCTED
WJH 3aTHPaHue namaTd (cM. m. 3.4.2).

Pemeunwue 3apgauyu l0. Ilepsoe, Ha yTo ciaexyeT 06paTHTh BHU-
MaHHe,— 5TO pasjiHyHe 3HAueHH!l nepemeHHOil B: mpucBauBaeMoro u meua-
TaeMoro. PasjnyHe cocTaBiserT:

1. 0x102:(—12)—9.99999999947: 10 %:(—13)=5.3% 10%(—25)

XoTsi pasiHuHe H Majo, OHO HMEETCS H JIeMOHCTPHPYET TOT (paKT, UTO
npejcTaBJeHHe PauHOHANbHEIX uHceJ B DBM He Bcerja sBisieTcs TOUHBIM,
TaK KaK JJIs 3allHCH uHcesl B NpOrpamme Mbl NOJb3yeMCsl ReCATHYHON CHCTe-
Moil cuuciaeHHs, 8 B OBM ucnonibayeTcss IBOMYHAS CHCTEMAa CUHCJECHHS.

Tenepr 0 nepemennsix C u D. Ilpu cnoxenun A u B nepemennas B
BOCNPHHHUMAETCS KaK HYJb, TaK KaK Pa3sHOCTb NOPARKOB uucesa A u B cauiu-
KOM BeJHKa (24 JecATHYHBIX NOPSiAKa), U IOITOMY ee 3HAUeHHE He BJIMSET
Ha pesyabTaT. [IpH BEYMTaHUM 3THX Xe yHces] 3HaueHHe B yXe Biuser Ha



pesyapTar. OTO BHI3BAHO TEM, YTO NPH BHIYHUTAHHH IIPHUXONHUTCH «3aHUMATH»
U3 CTapHINX PaspAXOB U STOT NMpPOIeCC JOXOAHT A0 caMmoil crapurelf saHayameft
HHDPEL

HauGonbluee HeloyMeHHe BHI3BIBaeT MoJydyenHHoe 3HaueHue E. Teopetu-
9eCKH

E=C—D= (A4-B)—(A—B)=2+B=2#10%#(—12)

Pasnuuue moutu Ha |2 MOPSAKOB KaxKeTcs HEBEPOSTHBHIM,

Srot sheT O6BACHSAETCS CIEUUGPUKON NPEACTABICHHS THCeJ C IIABA-
romel Toykof ¥ O0COGEHHOCTSIMH BHINOJIHEHHUS apH(pMETHYECKHMX Omepaiuii
B OBM (cm. 1. 3.5 u mpunoxenue 2), dra ke nporpamMva Ha Apyrux IBM
JlaCT MHBIE Pe3yJIbTaTHL.

Ha EC 2BM:

A =110.9999999959040E1112 B =110.9999995623233E — 12
C=110.9999999959040E1112 D =1_0.9999999959040E(_112
E=110.0

na CM-2:

A =141.1000000102399E - 11 B =1_1L1.9999999439625E — 10
C=111.1000000102399E 411 D =1_i_1.1000000102399E - 11
E =1_111.0000000000000E - 90

Pemenue sapgauull. Omu6ka B nporpaMMe THIOHMIHA JAJIS
HAYMHAIOMMX NPOrPAMMHCTOB, KOTOPHIe 8abBIBAIOT O PA3NUYHH MEXKAY
IeficTBUTeJbHBIMY M ledbMK THcaamH. Heasie uncaa (tuin INTEGER) B dop-
TpPaHe He SABJSIOTCS NOAMHOXECTBOM JefcTBUTENbHEIX uyucea (tum REAL),
XOTA 151 0603HAYEHHS apH(MeTHYeCKHX Olepalluii KaK Hajf JeHCTBUTENb-
HBHIMH, TaK H HAJ UEeJBIMH UHCIaMH HCHOJB3YIOTCS OJHH H Te Ke 3HaKH
ollep ailyH, H 1aXKe J0NYCKAIOTCS CMEllaHHBIe BHIPaXKeH Hs, BKJIIOYAIOIYe Tiepe-
MeHHBle 06oux THIOB. O6 5TOM Bcerja ClefyeT MOMHUTh. B uacTHocTH, ome-
pauust JeJeHHs YHCeJ, AJIS KOTOPOH HCNOJb3yeTcst CHMBOJ /, MHTEpPIPETH-
PyeTcs pasiuyHbIM 06pa3oM IS AeHCTBHTEbHEIX H LEeJHX uucesa. Ecau pis
IeACTBUTENBHBIX YMCEJ 5Ta ONepalus JKOCTATOYHO XOPOUIO COOTBETCTBYET
ee TPaJUUHOHHOMY NOHHMMAHHIO, TO NMPH JEJeHHH IENBIX YHCEJ YacTHOe
BCErJa fABJAETCA LEJHIM YHCJIOM, KOTOPOe NOJIyyaeTcss B pe3yJsbTare oTGpa-
CHIBaHUSA JApo6HOil uacTH, Kak pas Takoil cayudali MvMeeT MecTO B IpHBeJieH-
HOH mporpamme B onepartope 04:

1 S=S4+1/K
3zech MPOUCXOAHT JeseHne ABYX Leabix guces | m K. Pesyabrar menenus
aas Beex K>1 6yzer pasen Hyuio, a npu K=1 nonyuaercs 1, McnpaBurs sty
ownGKy MOXKHO, cAenaB iu6o K, nu6o 1 neficrsurennpneM uncsaoM. VI3 Tpex
NPHBOAUMHX HHKe BapHaHTOB HaHOOJee NpPEANOYTHTEJbHEIM SABASETCH
nocJefHu:

§=S+1./K

8=5+41/FLOAT(K)

S$=S-+1./FLOAT(K)



Pemenue sagauu 12. Kak ynomunanoce B i1, 3.5, umcia
C niaBaommell TOUKOM NMPEACTABJIAIOTCS MaHTHCCOM M mopsiAkoM. MaHTrcca
YHMC/IA XPaHUTCS B HODMATH30BAHHOM BHJe, T. €. IlepBasi— CTapuas LHppa
MaHTHCCH paBHa 1. Taxum o6pasoM, mautucca umeer Bug 1 A2 A3...AN.

Paccmorpum psa uncaa: X u Y=X/2+:N. Ecin omepanus cioxe-
HUS BEINOJIHSIETCS Ge3 oKpyrieHus, 1o XY =2X; Tak Kak npu BBHIPaB-
HUBaHMM INOPSANKOB JyIfl CJOXEHHS 3Hayamue UMbpel umcaa Y BHIHAAYT
3a paspsAnHyI0 ceTKy. DTOT 3((MEKT H JeXKHT B OCHOBE pelIeHHS AaHHOM
3agaun. Eciu nonoxure X=1.0, T0 HyXHO HaliTM TaKOe MHHHMMAJbHOE
N, uto

1.4-1./2s:N=1,

Maxkcumanbhoe uncio E Takoe, yto Ha O9BM 14-E =1 ssaserca Mepoii
TOYHOCTH TNpPEACTaBJeHHS uYHCeJd (HHOr4a OHO HAa3KIBAaeTCH  MAULLHHOE
sncunor). Hixe npusegmena mporpamma BoiuucieHuss N u E u pesyus-
Tar ee pa6oTsl Ha BACM-6:

01 PROGRAM TASK
02 DATA K/0/
03 A=FLOAT(l)

04 X=A

05 1 X=X/2.

06 K=K+1

07 B=ALX

08 IF(B .GT. A) GO TO 1
09 X = Xs2,

10 PRINT 2,K,X
11 2 FORMAT("'iiN=",13,"L 11X ="',E20.12)
12 END

el LI IN = L 140 i X =1 11,818989403545 — 12

OTMetHM, UYTO K IpHBEeHHOR mHporpamMme OJeXyeT OTHOCHTBCH
¢ OcropoxHoCTbi0. Ha pesyapTaT ee BHIUHCIEHHH MOTYT CYINECTBEHHO
TIOBJIHATL OCOGEHHOCTH NpeNCTaB/JeHHA AeHCTBUTENBHHIX YHMCeJ; BBIIOJIHe-
HHE apH(MeTHUeCKMX ONepanui ¥ TpaHCAANUS NMPOrpaMMe. B KauecTse
MOATBEPKICHUST CKASAHHOTO HHIKE IPHBOXMTCS HECKONBKO HHON BapHaHT
Takoil MPOrpaMMEl W pesyJsTar ee paGoTer Ha BACM-6:

o1 PROGRAM TASK

02 DATA K/0/,X/1.0/

03 1 X=X/

04 K=K+1

05 IF(l.+X .GT, 1.) GO TO 1

06 PRINT 2,K,X

07 2 FORMAT(lLuIN=",13,"L 11X =',E20.12)
08 STOP



09 END
sl IN = 116611 X = L_110.000000000000 00

MMogymaiite, Kak MOMXKHO OOBSCHHTh TaKOH pe3yJibTaT.

CrenyeT 3ameruTh, YTO Ha HeKorophix 3BM npu mpejcTaBIeHVH -
cesl ¢ MJIABAOMmEd TOYKOH He Bce pa3psifitl YHCIa SIBHO NPeNCTaBASIOTCS
B NaMfATH, HanmpuMep, B MUKPO-DBM dsektpoHuxa-60. Tax Kak crapuinii
JBOMYHBIH Pa3pfAj] MAaHTHCChI HOPMaJH30BAHHOIO IOJOXKHTENBHOTO YHC/A
BCerja JXoJXKeH OwmTh paBeH 1, TO MO3TOMY OH He XPaHHTCS B MaMATH
OBM. B nepsoil u3 NpUBEAEHHBIX MPOrpaMM OyJeT BLIYHCJACHO HA OJHH
paspsy MeHbille, ueM eCTh Ha CaMmoM Jiee.

Pemenne 3apauu 13, Ilpumep pemenus sagayi:

o1 PROGRAM TASK
02 DIMENSION ARRAY(10)
03 CALL SUBRGO(ARRAY(10))
04 STOP
05 END
c
06 SUBROUTINE SUBRGO(SUBR)
07 CALL SUBR
08 RETURN
09 END

[pu peleHHY 3ajaud HCHOJIB30BaH 3(GheKT HECOOTBETCTBHA KJaccos
daxTHUecKoro u (opmaibHOro mnapamerpos B omneparopax 03 u 06. Omne-
paropom 03 azpec 10-ro ciosa maccua ARRAY Gyner mepejan B moj-
nporpammy. A B mnogmporpamme SUBRGO dopmaibHEIM HapameTpoM
fBJfeTCS MMf TOANPOrpaMMbl H IS ee BhmojHewus (omepatop 07)
ynpapieHde GyAeT MepefaHo MO ajpecy 3TOf MOANPOr PAMMEL.

Pemenue 3apgauu 14. B nporpaMme He yuTeHO OrpaHHyeHHe
Ha AManasoH HeJBX YHuced, mpeAcTaBMMEIX B DBM. Makcumaiblioe ueinoe
noJoXHTebHOe uHCa0 Aast BACM-6 pasno 29— (zas EC 9BM — 2%#—
— 1). TTo3TOMy HEBO3MOXKHO HENOCPEACTBEHHO NPEACTABHThL YHCIO, GoIblliee
storo npefena. Kpome toro, kak Ha BACM-6, Tak u na EC 9BM ne dukcu-
pyeTcs mepenoJiHeHHe NPH BHIIOMHEHHH omeparopa 04:

1 N=N=2

Tak Kak Jo6as creneHbp uucaa 2 npeicrapasercs B OBM kax 100...0 B
ZBOHYHOM CHCTEMe CUHC/IEHHS, TO, HAauMHas C HEKOTOporo mara (B 3aBlcu-
MOCTH OT YHCJIa Pas3psilioB, OTBOAMMEIX ISl NpPEACTaBAeHHS MEJbIX YHCRIN),
KOTJa BO3HHKAeT NepeloJHeHHe, YHCAO GyIeT «IpelCTaBJeHO» ONHHMH Hy-
JISIMH.

Toagymaiite, KaK, HCHOJb3Ys 3TH (aKTHl, HaNHCaTb HPOrpammy, om-
PeleNSIOmyI0 YHCJIO Pa3pANOB B NPEACTaBJIeHHH LEJNOro Yucia,



Pemwenue 3apgaun 15, Tun nepemenHo#t Hau QyHKUHI Npii
BLIIOJIHEHHH NpOrpavMMbl ONpefessieTcss JU60 MAEHTHPHKATOPOM, JIHGO sB-
UBIM OmHCaHHeM Tuna. THN ¢yukmuu FUNCT B moanporpamme INSUM,
BBHAY OTCYTCTBHs SBHBIX ONHCaHHH, cyuTaercs neiictButenbusiM (REAL),
TaK KaK HIeHTH¢MKaTop HauHMHaercs ¢ 6ykswl F. Ilpu oGpaimeHHH K NOA-
nporpamve INSUM B KauecTBe aKTHuecKoro napametpa nepejaeTcsi HMs
nesoit pynxuun INTC, umeromeit Tun INTEGER, Tun xotopoit Takxe ycra-
HaBJIMBAaeTCs IO MAeHTH(HUKaTOpPy. B pesyavrate storo B onepatope 08
NPOMCXOAMT jeJeHHe Ha HeHOpMasM3oBaHHoe uucio (cM. 1, 3.5 u [21, 36]),
4TO M QUKCHpyeTcA KaK JelleHHe Ha HYJb.

Pemeunne 3afauyu 16. Ilpumenss d¢opmyay Ajas onpeneieHHs
omuGKN pe3yJbTaTa BBIYHCJAEHHS CYMME N TIONOMMTENBHBIX UYHCEJ
(cM. n. 3.5), B JaHHOM cayuyae HMeeM:

15
A= Ada+6(14A1+ 144, + 1345+ ... 2414+ Ass)

i=1

Tak Kak mepBoe ciaraemoe B 5TOi (opMyse He BJHSIET Ha cnoco6 cyM-
MHPOBaHMsl, TO B JaJbHEHIIMX DAcCyXIeHHSX OHO He yuuthBaercs. [lo-
CKOJIbKY CJaraeMble He CMJIBHO pasiHyaloTcs MexAy co6ofi, TO MOXKHO
3amucaTh KaxJoe claraeMoe B BHIE

A=Ay +¢;, i=1, ..., 15,

T. e, B BHIe CyMMBI Hekotoporo uucia A, M Majoii foGaBKu €;. YuHTH-
Basg 3TO, OUEeHKY OUIMOKH BHIYHCJIEHMS CYMMBI 3aluIieM Kak

A=119 (Ag+-2,)-0,
rie &,=maxg;, a §—owmnubka OKpyrJieHus IpPH BLIIOJHEHHH apupMe-
i

THUECKOH OmeparuH.

PaccMOTpHM Temeph ApPyroff cnoco6 CyMMHPOBaHHS — CyMMHpPOBaHHE
no rpymnaM (TpH CpPYNNEl MO uYeTHIpe YMCIa H ORHA Ipynma M3 Tpex
upcen). Hcnomp3ys Ty xe dopmyays AN KaxJOR IpYyNINBl yucesa 3a-
AHIIEM}

Ay =08 (3A;,+3A24-2435 Ag) <98 (Ao +2n),
Ao=28 (3453424, + Ag) < 98 (Ag+-2,),
Ag=08(8A4y-+3A10-+2411+ A15) < 98 (Ao }-£1),
Ay=38 (24132414} A15) < 58 (Ao +-2m);

ckJagpisasi A;, nojyuaeM
4
Ag= X A;<<328 (Ao+en).
i=1

CpaBHUBasi IOJYyYeHHBIE OUEHKH OMMGOK OKDPYIVIEHHS AJIS ABYX CHOCO-
GOB BHIUHCJIEHHSl OZHOH M TOH e CyMMbl, OTMEYaeM, YTO IPH BTOPOM CIIOCO-



Ge CYMMHPOBAHHS OLENKa AJf OWHOGKH HMeeT MeHbluee 3Hauenue. Caepo-
BaTeJIbHO, CNOCOS CYMMHMDOBAHMSI MO IPYINaM AAET MEHBIIYIO OLIKGKY pe-
syJabTara.

Pemerue 3agauu 7. Omuéka B mMpOrpaMme COCTOMT B TOM,
YTO ONHCAHHE MacCHBA M M €ro MCHO/Nb30BaHKe pasfeseHH IO MOAYJSAM.
Tax xak noguporpavma SUBSUM He copep:HT onHcaH Ui, YKa3biBAIOIIEro Ha
TO, 9T0 M — 3TO HgenTHHUKaTOpP MacCHBa, a MH(OPMAUHs, COfepHcamascs
B IVIaBHOM MOAYJ€, HeJOCTYIHa, TO B 9TOH MOZIpOrpaMMe M BOCIIp HHHMaET-
csl KaK HMs NOANPOrpamMMbl-yHKIMH., DTO BOSMOXKHO IO TOH IpPHUHHE, YTO
obpainenHe K 3JeMeHTY MacCHBA H BEI30B QYHKUHMH CHHTaKCHIECKH HEpassiu-
uyuMH (cM, 1. 3.1). B pesyabrarte ynpaBienue mepefaetcs Ha IEpBLIE 3iie-
MEHT MaccuBa M, 9TO U NP HBOAHT K OLIHOKE,

Pemenne 3apgauun 18 Peuenne MoXeT HMeTh BUA:

01 PROGRAM TASK
02 X=0.

03 CALL SUBR(X,X,X)
04 STOP

05 END

IMpu pemmenwn 3ajgaun HCHOJB30BAHO HMelOligecs IIPOTHBOPEYHE,
OCHOBaHHOe Ha HeSIBHOM IPEeINOJNOXKEHHH, TPHHATOM B MNOANpPOrpamMMe
SUBR u 3axaouaiomeecss B ToM, 4T0 (opManpHEIM mapamerpam X, Y, Z
COOTBETCTBYIOT pasHEle NepeMeHHHe B BHI3HBaioOmel B mporpamMe. Ajpeca
(baxTHUeCKMX NapaMeTpoB, IepefaBaeMEIX B mogmporpamMmamy SUBR, cos-
napatoT. IlpucBauBanne X =1, akTHuecKH H3MeHSET Bce TPH NEPEMEH-
lible, TaK KaK OHM MMEOT OfHH H TOT e ajpec. IIpu TOM B CJOBO
c xKoHcrauTofi 0. 3achilaercst KoOHcTaHTa 1.. 370 M (HKCHpYeTcs Ha
edaTy — NeyaTaeTcsi Ha CaMOM Jesle TPH pasa OJHO H TO K€ YHCJO.

Pemenue sagaun 19. OnHO U3 BOSMOKHEIX peiueHHH 3afauu
clepyolmee:

01 PROGRAM TASK
02 EXTERNAL SUBR
03 CALL ZERO(SUBR)
04 STOP
05 END
c
06 SUBROUTINE ZERO(ARRAY)
07 DIMENSION ARRAY (30)
08 ARRAY(30) =0,
09 RETURN
10 END

B peleHuy HCIOJB30BaHO TO, 4TO TPAHCIATOP He MPOH3BOAUT KOHT-
poJIi 82 COOTBETCTBHEM KJIACCOB (haKTHUecKOro M (opMalbHOTO mapaMer-
poB (cm. m. 3.4.2). Iloanporpamme ZERO mepepaercs appec moanporpam-



met SUBR, a B noanporpamme ZERO ¢opmanbublii nmapamerp sBasieTcst
MaccuBoM. Ha 10M HECOOTBETCTBHH H NOCTPOEHO pellleHHe 3afaduH.

Pemenue 3agzauu 20, Bee cunrakcnueckue Omi6KHM B Npo-
TpaMMe HMEIOT OAHH M TOT XK€ BHJ — JJHHA HIEHTHOUKATOPA NPEBEIIAeT
6 cumMBOJIOB. BOJIBIUMHCTBO TPAHCIATOPOB S3KKA (GOPTPaH (BKJ0UAS TPAHC-
anTopel oprpan-Iy6ua na B3CM-6 u qoprpan IV ua EC 3BM) uruopu-
pyIoT 3Ty omn6Ky, AeJas JHIbL Npefynpexjaiouee coobuienne. [1pu 3ToM
UIEHTU(PHKATOPL pa3NHUAOTCA IO MePBBIM HIECTH CHMBoJaM. JIpyrux
OHGOK B mpHBefieHHOH HporpamMMe Her. B 3abayxjcHHe MOXKeT BBeCTH
«BOJIbHO®» o6pamente ¢ uaentupuxaropamu tHma CALL, REAL, GO TO
u 1p. Ho, Kak yxe rosopuioce B I, 3.1, B fisniKe (OPTPaH HET BBIACJCHHEIX
CUMBOJIOB (KJIOUEBHIX CJIOB). Takas cBoGofa B BHIGOpE HMEH HAeHTHObMKa-
TOPOB HepejKo NPHBOAHUT K TPYAHO oGHApyXKUBAaeMbIM OIUKGKaM B IpOrpam-
Me. Pe3ysbTaT BLINOJHEHUS] NPOrPaMMbL:

sl _ILJ]

el ILJ2

sl 13

sl 14

sl _IL1D

el JU L1511 19.L 12,0 115,115,115,
sl _IL 15,1115,

Pemenue 8agaun 21. AGcomoTHas BeJMYHHa OWHOKH pe-
8yJbTaTa NPH CYMMHDOBaHHH CTa ONMHAKOBHX I[IOJIOMHTENbHEIX 4Hces
A =0.6992806 paBna: 11 B3CM-6 A~3.3.10-8, g EC2BM Axz4.1-10-4,
[Mpu BeruncsiennHu npouspefieHus S= 100+A aGcomOTHAs BEIMUMHA OLIMGKH
pesysbrara pasHa; gasi BIOCM-6 A=~ 2,0.10-1°, miga EC 2BM A~
~ 1.0.10-5,

Jlnst oObsicHEHHS NOJYYEeHHHIX Pe3yJbTaToB OLEHUM OWIHGKH BBHIUHC-
Jenuit, OmuGKy OKPYIVIEHMST NP CYMMMPOBAaHHH CTa OJYHAKOBHIX YHCEJ
onpejesuM C IOMOLIBIO yXKe ynoMuHaBwefics dopmynas (cm. m. 3.5). Iloa-
CTaBHB UHCJOBEIE 8HAUEHHS, HMEeM:

A<d-A+(994-994-98+-...41)=35 -4 -5049

uau g BACM-6 A<3.2¢10-9, a naa EC 9BM A<3.4.10-3,

Omu6Ky pesyJsibTaTa npH BHUHCAEHUH npousseneHus S=100z4 onpe-
IeJHM KaK CyMMY OWIHOKH npejcTasieHus B namaTH SBM uucia A u ommne-
KM OKDYIVIEHHSI IIDH YMHOMKEHHH:

AL (B 41-6)+A.

ToncrauM suauenns nas 84, 8, A. Iloaywaem, uro zis BOCM-6
A<2.5:10-%, nga EC 9BM A<7.1+1078,

Takum o6pasoM, omuGka pesysibTaTa NPH BEIYHCJIEHHH BHIPaXKeHHs
SN=100+A aHaunTe/JbHQ MERbIIe (Goee YeM HA MOPSJIOK), YeM NPU BBIYHC-
JIeHHH PE3YJbTaTa BHIPAXEHUs S, MONYyIEHHOTO CyMMHpPOBAaHUEM CTa OJMHAa-



KOBLIX umcesa A. DTOT NpHMep IIOKA3LIBAET, YTO NPH BHIYHCJAEHHUAX HAJO
CTpeMHThCS COKDAllaTh YHCJIO apH(pMeTHueCKHX omepauuii. IeficTBuTeNbHO,
BHIYHC/ISS 3HAueHHe Bulpaxenus SN=100xA, uMeeM OAHY apupMeTHUEC-
KyI0 ONePauHio — ONepalHio YMHOMXEHHs, a NPH BEIYMCJAEHHH BHIPaXKeHHs
S=A--A+-...4 A nmeem 99 onepaunuil cjoKeHWS.

Pemenne sagaunu 22. [lna pemreHus 3ajaun JOCTATOYHO NOJ-
CYMTATh YHCJIO CHMBOJIOB BO BTOPOM omeparope mporpammel. OH 3aKaHYH-
Baercs B 73 mo3unuu. 1o 03HAYAET, YTO MOC/IeHee claraemoe 25 npU CHH-
TaKCHYecKoM aHanuse Gyaer pasbuto Ha gse wactTH: 2 # 5. Llugpa 2 Gyzer
OTHEeceHa K oneparopy npucpauBaHus, a uudpa 5 (Tak KaK OHA HAXORHTCH
B 73 nosuuuu) GyAeT BOCHIPHHATA Kak Kommentapuii. Takum oGpasom,
noc/ie/iHee cllaraeMoe B 5TOM OnepaTope ecTb 2, a He 25, YTO M BH3BIBacT
pacxokaeHHe pe3yibTatoB (256—2==23, 325—302=23).

Pemenune 3agauyu 23. B npusenenHoit nporpamme oGpauiexie
k mopnporpamme QUEST ogopmieno kak ofpaimeHue K GyHKnuH (omepa-
Topel 02 1 05). B sTOM mMpHYHHA HENPaBMJIBHOTO BHINOJHEHHS NPOrpaMMbl
(cM. 1. 3.4.2).

Mpu Bemonnennn Ha BICM-6 omepatopa Y=QUEST (X) anpec
napamerpa X CUMTHBaeTCss Ha CYMMarop, a COJAEPXKHMOe CTeKa Npu
3TOM He MeHfieTcs, B TO BpPeMs KaK INPH BHIIOJHEHHH OmepaTopa
CALL QUEST(X) comepxuMoe CTeKa AOMKHO YBENHYHTBCS Ha eJHHHILY.
Takum o6pasom, npu Bemoakenuu nporpammbl QUEST, kotopast ogopmie-
Ha Kak NMOANmporpamMma, a He KaK (yHKIHs, H3 CTeKa GyJeT B3fiTO ORHO
YHCJIO H BOCHPHHATO Kak ajpec mapamerpa X. IIpu 3ToM mockoabky ajpec
X Gbl1 Ha cymMmaTope, TO OH GYZeT B3AT MPaBMIbHO, HO BO3BPAT H3 MOANpO-
rpammel QUEST npowusoiizer He no afpecy Bo3Bpara, a Ho agpecy, KOTo-
pulft HaxoAWJcs B NpeAHIAYIEM cjioBe cTeKa. IlosToMy B JaHHOM ciydae
HPOH30HNeT MOTepsl ynpaBJeHHs.

Pemenne 3agauu 24. Tlognmporpamma, yIOBJIETBOPAIOLL2S
YCJIOBHICO 3ajaul, MOXET BHIMVIAAETb TaK:

ol SUBROUTINE SUBR(ARRAY)
02 DIMENSION ARRAY(2)

03 J=0

04 ARRAY(J)=ARRAY(2)

05 RETURN

06 END

PenreHre 3ajauy OCHOBaHO Ha JBYX NpPEANOJOKEHHAX: HA OTCYTCTBHUU
KOHTPOJIT NPH HCNOJHEHHWH NpOrpamMbl 32 BHIXOAOM 3HAueHHA HHJEKca
3a rpaHuus Maccusa (omepatopsl 03, 04 npuBejeHHOH B PeMIEHHH NMOANpPO-
rpamMmbl) H HOC/IE0OBATeLHOM PaCMOJIOKEHHH B AMATH IePeMeHHHIX ole-
ro 6s0Ka namsatH (oneparop 02 ycjoBus 3afauH).

Pemenune 3apauu 25 [py BHIONHEHHH HPOrpaMMel GymeT
obGuapyxeHa omubKa, NPUUHHON KOTOpO#H SABJASAETCS HECOOTBETCTBHE KOMH-
YecTBAa (PAKTHYECKHX NapaMeTpoB B Omepatope BhI30Ba QYHKUHH (OpMalb-



HOMY omnucaHuio craHiaaptHo#t @yskuuu SIGN, umelomeil ABa nmapamerpa.
Pesynbrar sbiuncienus dpynxuuu SIGN Gyper HenpasuJbHEIM, TaK Kak He
8allal BTOPOH (aKTHUeCKHii napamerp ¢yHxuuu. Kpome Toro, Hs-3a 3aru-
PaHHS BhAe/IeHHOro AJIS 1apamMeTPoB PYHKIHH yuacTKa MaMsATH IPOU3OHAeT
BO3BPAaT M3 (PyHKUHMH N0 HENPABHJILHOMY afipecy, YTO BHI3OBET IOTEpIO YIi-
PaBJIEHHs mpPOrpamMoil.

Pemenue sanauu 26. Ilpumep pemenus samauu:

o1 PROGRAM TASK
02 CALL SUBR(J,J)
03 STOP

04 END

Peilenne 3ajaur NOCTPOEHO Ha 3aBHCHMOCTH (aKTHYECKHX Mapamerpos
npu Bei3ose mopmporpammel SUBR. TlockonpKy nepemensas K ysen-
YHBaeTCs B IMKJE KaxAu# pa3 Ha eIMHHILY, a 3JeMeHTy MAacCHBa IIpH-
CBauBaeTCsl 3HAueHHe HYJb, TO 3TO NpHBEET K 3alMKJHBAHHIO NPH Bbl-
nonnenun omeparopoB 03 u 04 nopmporpammel, Bosmoxen u gmpyroii
BapHaHT pelieHus:

01 PROGRAM TASK
02 DIMENSION J(2)
03 CALL SUBR(J(2),J)
04 STOP

05 END

O6paTute BHHUMaHHE Ha TO, KaK Temepb OyJeT BBHIMONHATHCS MOZIPO-
rpamma SUBR.
Pemenue samaun 27, Ilpumep pemenusa 3agaui:

01 PROGRAM TASK
02 CALL SUBRI
03 STOP
04 END
C
05 SUBROUTINE SUBRI
06 EXTERNAL TASK
07 CALL ZERO(TASK)
08 RETURN
09 END
C
10 SUBROUTINE ZERO(IARRAY)
11 DIMENSION IARRAY/(10000)
12 IARRAY(513)=0
13 RETURN

14 END



IlporpamMma HamucaHa npmMeHHTeNbHO K DICM-6. Peinenue samaun
OCHOBaHO Ha TOM, YTO BO BPeMf HCNOJHEHHS HPOTPAMMBI COOTBETCTBHE
KJ1accoB (pakTHYeCKOro ¥ GopMalbHOrO napamMeTpoB NMPH OGpaIieHHH K NOA-
nporpamMMaM Iie KoHTpoJupyercs, PaKkTHuecKHM nmapamMeTpoM npH o6paiue-
uuu K mopnporpamMe ZERO sBasiercs PROGRAM — uMs ry1aBHOrO Mo-
nyas (omepatopst 06, 07), a cOOTBeTCTBYIOWIHKI eMy hOpMabHEI napaverp
siBasieTca MaccuBoM (omeparopsl 10, 11). Kpome Toro, B pellleHHH YYHTH-
BaeTcdA TO, YTO 3arpy3Ka MPOrpaMMEl B MOHMTOPHOH cucTeme y6GHa HayH-
Haercs ¢ agpeca 1000B. IMostomy B omeparope 12 cmelerue paBHO 513=
=1001B — 370 coorsercTByeT agpecy 2000B.

Pemenue 3apgauu 28. Bo Bropom ofpameHHn K mOANporpam-
ve MULTM maccuB-marpHia A HMCHO/MB3YeTCS OJHOBDPEMEHHO KaK OJMH H3
COMHOXHTeJIeli H KaK pe3yJabTaT NPOH3BeleHHs1 MaTpHll. B s3bike dopTpan
A/ Tepefayld NapaMeTPOB HCHOJB3YeTCS MeTOJ, NMOJNYUMBIUHH HasBaHHe
IO CCHUIKE». DTO 3HAYMT, YTO B NIPOrpamMmy nepefaercs He caM oOBeKT (nepe-
MeHHasi, MacCHB, NMOANpPOrpamMMa) HJH ero KOMHs, a JIMIIb afpec 0GLEKTa.
B namrem ciyuae 3TO MPUBOAUT K TOMY, 4TO B nognporpamme MULTM umena
X ¥ Z ABnAI0TCSA CHHOHMMaMH, T. e. 0G03HAYalOT OJHH H TOT e MacCuB A,
ONHCaHHHIE B Ii1aBHOM MoAyJe. Takum o6pasoM, MacCHB A OJHOBPEMEHHO
HCToJIb3yeTcss Kak JJis BHIOODKH M3 HEro 3/eMeHTOB, TaK M JJS 3allHCH B
HEr0 HOBHIX 3HayeHHH.

Huxe npuBomuTCcs nocjefoBaTelbHOCTh H3MeHeHMH MaccHBa A (oH
ke X u Z npu BTopoM obpaieHuy B nognporpamme MULTM), ¢ ykasauuem
3HAYeHHH mepeMeHHbIX wMKkJa, B nporpamve MULTM nocne Kaxzporo 3a-
BepllIeHHs camMoro BHyTpeHHero nukiaa DO.

K=I, J—l K=1, J=2
‘1 3“ 23 185
2 4 2 ' 4
l23 185 23 185"
4 |34 270

Ha nepBom 1are BeuHc/sieTes U 3amensiercs aaemedt A (1,1). Hasa Boiyuc-
Jenus aneventa A (1,2) neoGxoaumo 3Havedue A (1,1), HO TaKk Kak 3To 3Ha-
YyeHHe yxKe M3MeHeHO, TO 5TO M NPHBOAHT K BO3HMKHOBEHHIO Pa3JHYHS pe-
2yJIbTATOB BBIYHUCJIEHHS.

STa 3ajaya MOKasbIBaeT, YTO, BO-NEPBHX, BCErfa HYMXKHO 3HATH YCIO-
BHf, HakJ/ajiblBaeMele Ha MapaMeTphbl, IlepefaBaeMble B MOANPOrpamMMmy, H
BO-BTOPBIX, K KakuM owuGkaM B paGoTaomeil nporpamMme MoMXeT NMpPHBECTH
1ieco6JIoen e 3THX yCNOBHH (Kax<Ias MOANPOrpamMMa HMeeT ONpeAeJeHHBIH
Ha60p BXOANLIX NapaMeTpoB, NPH KOTOPHX OHA BBINOJNHSETCH NPaBUILHO H
pelnaeT NOCTaBJEHHYIO 3ajady).

Pemenune 3apgauu 29. Jocrarouso mepefaTh B Kayccrse Qop-
MaJIbHOFO IapaMeTpa JoGoe Liesioe YHC/I0, Hanp HMep

CALL SUBR(2)



Ilpu stom noxnporpamme SUBR Gyaer nepepan ampec mesodl KOHCTaHTHI 2,
KOTOpasi TpeACTaBJseTCs KaK HeHOpMaiHsoBaHHoe uucao [36]. Hecoor-
BETCTBHE THINOB ()aKTHYECKOTO M (JOPMAJBHOrO NapameTpoB NPHBENET K
owx6Ke THNA «JejeHHe HA HYJAb», TAaK Kak B onepatope 02 NpOM3BOAHTCS
LeJeHHE Ha HeHOPMAa/IKH30BAHHOE YHCJIO, YTO U (PUKCHPYETCS MAIIMHOH Kak
JelieHHe Ha HyJb.

Pemenne sagauu 30. [Ipyuuna pasnuyust pesysibTaToB BEIYHC-
JeHu#l [0 pasHEIM QopMyJiaM— OMHGKH OKpyrieHHs. TouHoe 3uaueHue
BbIPaXKEeHHs

S=(A-+4+A4...+A:B

B KOTOPOM YHCJIO A ckJaAblBaeTcsl AeCATh pa3, pasHo 4.26049105845993.
B 3navennn S mmeerca 15 3uawamux wupp. Ha BACM-6 u EC 3BM
MaHTHCCA YHCJA HMEEeT MeHbillee YHCJIO 3HAYAIGHX LHGP, NOSTOMY BHIYHC-
JIEHHble 3HaueHHST GYAYT OTVIHYATLCA OT TOYHOTO.

3naueHHe peaysbTaTa, BHIYHCJAEHHOTO [0 NepBOH (oOpMyJe, HMeeT
norpewHocTs A<<1.0-10-1 na B3CM-6 u A<7.0-10-% ma EC 3BM.

PeaysibTar BbIUMCIEHHS N[O BTOPOH (OpMyJe HMeeT IOTPEIIHOCTh
A<9.93:10-2 ya BACM-6 1 A<<2.0-10-% na EC 3BM.

Mo ofeum QopMysaM NOTpeIIHOCTh 3HAYEHHH, BLIMHCAECHHBIX Ha
EC 2BM, Goablue, yeM y 3HaueHHH, BHYHCIeHHHX Ha BICM-6. 3uaue-
HHE, BBIYHCJIEHHOE [0 BTOPOH (hOpMyJie, HMEET MEHbIUyIO HOrPEIIHOCTE,
yeM 3HaueHHe, BEIYHC/IEHHOE IO mepBOi dopmye.

Ouennm ownGKy BEIMMCIeHIS BepaxeHus S. Jjs mHepsoro cmocoda
BBIYHCJ/ICHH:

A =A"+Ap-+0B,
AN <06A(94+9+84...41)=5445,
A <5448+ Ap-+0B.

Jas 3naueHus pe3ysbTarta, BBHUHCJAeHHOr0 Ha BICM-6, umMeeM
A< 2.8.10-11, pas 3Havenus, BhuHcaeHdoro #a EC 9BM  meeM
A<2.7.10-6,

Ins BTOpOro cnocoGa BHIYMCIACHHS:

A=Ay +0gA+8C.

Oummbka 3HauyeHHs, BbyucjaeHHoro Ha BACM-6: A << 2.8-10~-11, omubka
3HayeHusd, BhluuciaeHHoro Ha EC 9BM: A< 2.7.10-8,

Taxum o6pasom, OneHKa OMHGKY BHYMC/IEHUS BEIpaXKeHHsi S 10 0GoUM
cmocoGaM MOATBEPIAET, YTO pPe3yJbTAT BBIYUCIAEHHS BLIpaxeHHs S no
BTOPOMY CnocoGy HMeeT MEHBIUYIO IOTPEIHOCTD.

STOT npHMep ewle pa3 NMOATBEPKAAET MEICJAb O TOM, YTO yMEHbILCHHE
YHCJIa BBIMOJIHAEMBIX apHMeTHYeCKHX OMNEPalMi, KaK NPABHJO, IPHBOXHT
K YMeHbIIeHHI0 OWHKOGKH pesy/bTata. DTO CJeAyeT NOMHUTL NpPH paspa-
GOTKE BbIYHCJHTENbHLIX aJACOPHTMOB H HX PeasM3allMi B IPOrpaMMax.



Pemenne 3agauu 3l. ITpy pemenun B3ajauu cjeyeT MMeThb
B BUAY, YTO LEJEBIC YHC/a MPeACTABJSIOTCA B NaMatTH IBM B HeHOpMAJH30-
BauHoM BuZIe. Hampumep, uesne uucna B namsatn BICM-6 mpencras-
Ag10TCA B BUHAE

1 —6400000000000001
10 —6400000000000012
100 — 6400000000000144
u T. J., a JelCTBUTe/IbHEIE uHCJa—B BHAE
1.0 —4050000000000000
10.0 —4212000000000000
100.0 — 4354400000000000
ET. I

1. Ilpn BuizoBe mommporpammer SUBR oneparopom CALL SUBR(0)
nmeem J =0, yto Ha BACM-6 npuBOIMT K 3alMKIMBAHHIO B omeparope 03
(cm. m. 3.3.1 u npuioxenue 1),

2. Ipu BmizoBe nognporpammsl SUBR omepatropom CALL SUBR(4)
ynpasJeHne Gyler nepelaHO Ha KOMaHALY, clepyioulyio 3a omeparopom GO
TO (1, 2, 3), J T. e. Ha onepatop 04.

3. Ilpu Bwrsose moanmporpammsl SUBR oneparopom CALL SUBR(1.0)
HMeeT MeCTO HecOOTBETCTBHE THNOB (HOPMaLHOrO M (haKTHUEeCKOTO mnapa-
meTpoB. Tak Kak ¢opMasibHBLi mapaMeTp HMeeT LeJblil THII, 4 NPH BHI30BE
TOANpPOrpaMMbl  (pakTHYECKUH mapameTp HMeeT HNEHACTBUTEJBHHIH THIN, TO
B 9TOM cJayuae Miafume 15 paspsanos mepemennoit J —Hyau. B pesyabrare
B NpoOrpaMme NPOH30MHIET 3alHKJIHBAHHE, TaK Ke KaK B NMEPBOM Cjyuae.

4, Tpu srzoBe noxnporpammel SUBR oneparopom CALL SUBR(100)
ynpaBJleHHe B Nporpamme GyIeT Iepe/laHO B CJIOBO MAaMATH, PAcHOJIOXKeH-
HOG NpPUMEPHO Yepe3 CTO CJIOB mocsie Teaa omeparopa GO TO (1, 2, 3), J.
IIporpamMa B 3TOM ciydyae TepsieT ynpasieHHe. Pesyabtar manbHeiiuiero
BBIMOJIHEHUST NPOTPaMMBl HellpeAcKasyeM.

Pemenue 8apgauu 32. [Ipumep pemenns 3agauu:

01 PROGRAM TASK

02 EXTERNAL SUBR

03 CALL SET(X, SUBR, 10)
04 STOP

05 END

06 SUBROUTINE SET(VAR, ARRAY, N)
07 DIMENSION ARRAY(l)

08 VAR=ARRAY(N)

09 RETURN

10 END

IMpu pemtenuy 8ajayu HCHONb30BaH S(hQeKT HECOOTBETCTBHS KJIACCOB (haK-
THYyecKoro ¥ ¢opMmajJbHOro mapamerpoB B onepaTtopax 03 u 06—O07. B one-
patope 03 BMeCTO ajpeca MaccHBa TepejlaeTcst aApec BXOAa B NOAIPOrpamMMy



SUBR. B moanporpamme JecsiThlil 2JeMeHT MaccHBa (IPH TaKOM BLI30BE
noxnporpammsl) GyAeT nepecaaH B nepemenuyio X.

Pemenue 3agauu 33. IlpakTHueckM BCE TPAHCASTOPL SI3BIKA
diOpTpaH He BCTaBJAIOT B FOTOBYIO NPOrpamMMy KOMaHIBI NPOBEPKH YCJIO-
BHil, KOTOpBIM JOJKHBEI YAOBJETBOPSATh NapaMeTpsl olepaTopa IHKAZ,
XoTs, ecold STM MapaMeTpel SIBJSIOTCA KOHCTAHTaMIl, a He HepeMeHHbIMH,
KaK B HalleM CJyyae, TPAHCJASTOP NPH TPAHCASIHU NpOBepsieT BLINOJIHE-
HHE 3THX YCJIOBHH.

B nepBoM ciyyae GyZAeT BEINONHSTBCSH ONEPaTop LHKJa

DO 1 K=1,7, 2

3To NPHBOAKT K cJeAyolieMy pedyastaTy (Ha B3CM-6 1 EC 9BM pesys-
TaT OJMHAKOBLIH):

E Y )
skl JLIL L3
sl _JLILILI5
sl L7

Bo BTOpoM ciyuae BHIIOJIHSETCS OmEpParop
DO | K=8, 3, —I

B ciyuae paGots mporpamMmel Ha BOCM-6 HuKakoll neuatu He Gyzer, a Ha
EC 2BM Gyzer HameuaTaHO TOJBKO OAHO yHCHAO 8. Pasnuune B nmoBeleHHU
nporpaMMbl Ha pasHeix DBM BEI3BAaHO TeM, YTO TpaHCAATOP (opTpaH-Iy6Ha
na B3CM-6 BcTaBisieT KOMAaHIE NMPOBEPKH YCJIOBHS 3aBepUICHHS LHKJA
nepej TeJaoM UuKaa, a TpaucasTop Ha EC OBM — nocne tena wukaa. Io-
aromy Ha EC DBM Tes0 nuk/a Beerja BHIOJHSAETCS, XOTS Gbl OJHH pas, 4To
H HMeJIO MeCTO B HaileM ciydae, XOTd B HIeHHOM IJIaHe BHIIOJNHEHHE Olie-
paropa nukaa DO c TakuMH napameTpamH, Kak BO BTOPOM Cjyuae, He NpH-
BOAUT K KaKMM-JHGO HENpHATHOCTSAM, HCTOPHYECKH CIOXKMIOCH TaK, YTO
mar OUKJAa JO/KeH GhiTh MOJOXKUTENBHBIM. K1 HecMOTpS Ha TO YTO IHKJIEI
C OTpHUATEJbHBIM IIATOM YacTO OKA3HIBAIOTCA OYEeHb MOJE3HBIMH H yROG-
HBIMH, HX HCHOJb30BaHHe B GOJBLIMHCTBE peaiusaluii s3bika QopTpaH 3a-
npeweHo (xoTs B HEKOTODHIX, Hampumep B opekce [3], 310 momyckaercs),
B TpeTbem ciyyae MBI MMeeM oneparop

DO 1 K=9, 2, 1

Kak u B npeppiaymieM ciyvae, Ha BICM-6 Teno mukiaa He GyReT BHIIOJ-
nartees, Ha EC 9BM Gyzer HaneyataHo offHO 4HcsI0 9.
B uerBepTOM CaIyuae omepartop uuxiaa Gyger

DO I K=2, 6, 0
Bunosinenue NHKAA OpHUBeJeT K 3allHK/INBaHHI0. TaK Kak miar nHKJa paseH

HYJIO, TO TeJIO IIHKJIa GyJAeT BHIMOJHATBCS GeCKOHEYHOe UHCJO pa3 co 2Ha-
uenneM K=2, neuaras kaxppli pas uucio 2 (Ha caMoM JeJie LHKJ 0G0pBeT-



¢ B MOMEHT 3amoJHeHus: Gydepa meyaTu JuGO KOrJAa OKOHYUTCS BbIAEJIEH~
HOe BpeMs AJIS PELICHMs 3afaull U oNepanuoHHAas CHCTeMa IpepBeT B0/~
HeHUe 3ajjauH).

B mocaenHeM, nATOM Clyyae MporpamMma HameuaTaeT cHauyasla JABa YHC-
aa 4 u 2. JanbHeiluee noBele He NPOrpamMmbl HempeacKasyeMmo, Tak KaK OHa
HayHeT pacleyaThiBaTh NaMsATh, He MPHUHAJIEKALYI0 MAacCUBY M.

Pemenune safauu 34, PemiedneM MOXeT OLITh cefyiomas mpo-
rpamma:;

01 PROGRAM TASK
02 IRES = IFACTR(5)
03 PRINT 1, IRES
04 1 FORMAT('Li®AKTOPHAJ =",14)
05 END
C .
06 FUNCTION IFACTR(N)
07 EXTERNAL SUBFAC
08 M=1
09 CALL SUBFAC(SUBFAC, N, M)
10 IFACTR =M
11 RETURN
12 END
C oo
13 SUBROUTINE SUBFAC(SUBR, N, M)
14 IF(N .EQ. 1) RETURN
15 M= MsN
16 N=N—I
17 CALL SUBR(SUBR, N, M)
18 RETURN
19 END

s IOAKTOPHAJI =11120

Mopnporpauma-pynkuus IFACTR mnpeacraBasier npumep OpraHH3auuu
pekypcuu Ha coprpane (1 s3uka doprpan-Iy6ua sa BOCM-6). Pac-
CMOTpHTe patoTy NporpaMMBI M MpeXKJe, YeM YHTaThb JaJiblie, OTBeTbTE Ha
ClIeyIOUIHe BOMPOCDI:

1. Kakoe cBoiicTBO peanu3anuu si3bika (OpPTPaH MO3BOJSAET MHCATh
PEKYPCHBHBIE NPOr paMMBI?

2. 3auem pBeleHa JomoJHuTeNbHas moamporpamma SUBFAC?

3. Tlouemy B xavecTBe (aKTHYECKOTO NapaMeTpa I[OANPOrpPaMMbL
SUBFAC nepefaeTcsi uMst 5TOH e NOANPOTPaMMbI?

4. Kaxas ommGKa CcOfep:KuTCS B NporpamMMe, HO He BIHSeT Ha pe-
3yJbTaT?

Pemenue sagauu 35, B KauectBe pemleHuss MOXKHO NMPEAJIOKHUTH
ClIelyIOIYIO IpPOTrpaMMy:
01 PROGRAM TASK



02 COMMON /BLOCK/ J

03 J=1

04 CALL SUBR(J)
05 STOP

06 END

Peuienne 3agaud OCHOB2HO Ha TOM, YTO afpec 3JeMeHTa ofmero 6JjoKka
MaMATH COBMajiaeT C ajpecoM (aKTHUeCKOTO MapaMeTpa IIOAMPOrPaMMEI
SUBR. OGuysnenue mnapamerpa L B omepatope 04 nognmporpammsr (akTH-
YeCKH H3MeHsieT TIeDeMeHHYI0 O6llero GOKa, KOTOpas HMeeT HAeHTH(HKa-

Top K.
Pemenune 3agaunu 36. Ilpumep peluenus 3ajau:
01 PROGRAM TASK
02 CALL SUBRI1
03 STOP
04 END
C

05 SUBROUTINE SUBRI
06 EXTERNAL TASK
07 CALL SUBR2(TASK)
08 RETURN
09 END

o
10 SUBROUTINE SUBR2(ARRAY)
1 DIMENSION ARRAY(1024)
12 CALL SUBRGO(ARRAY (513))
13 RETURN
14 END

o
15 SUBROUTINE SUBRGO(SUBR)
16 CALL SUBR
17 RETURN
18 END

INpu pemenun sToff 3ajaud ABAXKAB HCHOJNbE30BAHO HECOOTBETCTBHE
KJIaccOB (haKTHUECKOTO M (OpMaJBHOTO NapameTpoB: B omepatopax 06—
07 u 10—11, 11—12 u 15—16. Kpome Toro, yuuTsBaeTcs T0, 4TO B Olepa-
IHOHHOM OKpYyxeHun BICM-6 mporpamMma 3arpyaercs B NaMATb HauuHas
c agpeca 1000B (oneparop 01). Ilpu paGore ¢ apyroit OC na BACM-6 min
Ha gpyroii OBM stor ampec 6yser uHbM. B TakoM ciyuae Heo6-
XOAHMO M3MeHHUTh onepartop 12. B noamporpammy SUBRGO Gyzet nepepan
appec 513-ro ciosa maccusa ARRAY. Anpec Hauasna maccuBa ARRAY papen
512, a agpec 513-ro amemenTa sToro mMaccupa — 1024 unu 2000B. Takum
06pasom, agpec daxTHyeckoro napamverpa SUBR B noanporpamme SUBRGO
ectb 2000B, omepatrop CALL SUBR mnepepaer ynpasjeHue IO STOMY
azpecy.




VnvieeTcst emmie 0AHO, GoJlee MPOCTOE pellleHie 3ajaul, HO KOTOPOE Crpas
BeITHBO He JJs BCeX peanusanmii ssbika. Huxe npuBejeHa mporpaMma Ha
Asbike GopTpan-lly6Ha, peanusylomas 5To pelueHNe:

01 PROGRAM A
02 M=2000B

03 GO TO M, (1, 2)
04 1 CONTINUE

05 2 CONTINUE

06 STOP

07 END

ITepemenHoit M, KoTopast HCMONb3yeTCs B OmepaTope mepexofa MO Mpeann-
CaHHIO, mnpHCcBauBaeTcss (apH(METHYECKHM OIEPaTopoM MPHCBaHBAHHSA)
agpec nepexofa. Eciu monyueHHOe 3HaueHHe MOXKET OLITb HCHOJB30BAaHO
B ONepaTope Nepexoja N0 NPeANHCaHHIO (MPeXCTaBJeliHe BOChLMEpHYHBIX
YHCEJ COBNAJAeT C NMpeACTaBJeHHeM 3HaueHHH, NPHCBAHBaeMbIX IEepeMeH-
ueM onepatopon ASSIGN) M B mpouecce BEINOJHEHHST NPOTPaMM OTCYTCT-
BYeT KOHTpOJIL 3HaueHHH mnepemelHoit M (B omepatope 03), To omepatop ne-
pexoga mo npepnucaHuio (omepatop 03) mepejact ympaBieHHe NO ampecy
2000B.

Pemenue sapgauu 37. 3HayeHHS BHIpaXKeHHH, BBIYHCIECHHBIE
IByMs cnocodamu, coBnagawt Ha BACM-6 B 11-tn sHavamux nudpax, a Ha
EC BM—3B wectu. CpaBHHBasg MexAy co60i 3HaueHHs, BEIYHCIECHHBIE Ha
B3CM-6 u EC 3BM, otmeruM, uTO OHH COBNAjaloT AJIs NEpPBOro crocoba
BHIYHCJIEHII B INECTH 3Hayamux nudpax ¥ I8 BTOporo—B cemu. Jud
sajaunnix 3uaveHHii A, B u C Boipaxenue S=(A—B)/C ¢ TouHOCTBIO
no 15 3makoe pasHo S=0.0460139605936338. CpaBHHBas 5TO 3HauelHe
BHIpAXK@HHST S CO 3HaYeHHSIMH, BLIYHCIEHHEIME Ha DBM, nMeem norpetHocTs
npu nepBoM cnocobe BoiuncaeHuit A ~ 2,9563-10—° na BACM-6 u A ~
~594.10-10 ya EC 3BM, a npu BrOopoM cmocoGe BBHIYMUC/IEHHH A o~
~ 2,9564.10-% na BACM-6 u A~ 1.0594.10-% na EC 3BM. Takum
o6pa3oM, pe3ysbTarbl BHIYHCJIEHHI MO MEepPBOMY CNOCOOY MMEIOT MEHbLIYIO
omubKy, ueM mo BropoMmy. OmuOKa He BeJHKa, HO Hafl0 HMETb B BUAY,
4TO NpH BBIYHCIEHHSX C JAPYTHMH JNaHHBIMH OHa MOXeT ObiTb Ype3MepHO
Gosbwoit. IlpuunHa pas3/uMuHs NONyYEHHBIX pe3yJbTaTOB B KOHEUHOCTH
paspsznoii cetku SBM.

Toxaxxem Temeps, YTO NMpPH BHIYHCJEHHSX HO -epPBOMY crocoly Beerga
noJyyaercsi MeHbias omi6Ka. s 3TOro OLeHHM MaKCHMAalbHO BO3MOXK-
Hble ounOKu BHUYHCJeHHI Do oGoum cmocoGam. Uucaa A, B u C npexcra-
BHMBI B MalllMHe He TOYHO, a C HeKOoTopoil omu6xkoi. Kax yxe ymomuHa-
Jock (cM. m. 3.5), omMOGKH mpeAcTaBJeHHs JIOGbIX yucesl B maMatH DBM
CBfi3aHbl ¢ KOHEYHOCTbIO paspsifHoil ceTkn DBM. ra ommbka He mpesoc-
XOAMT 3HayeHHS MNOCJENHEro paspsia MaHTHCCHI M paBHa A<C2-40 ~~
~9.10-18 gag BACM-6 1 A<<16-5~9.5.10-7 a3 EC 3BM.



Ipu Boluntasuu (A—B) noayuaem uucio D, koropoe umeer cumdxy,
CKJIafbiBalomyiocss M3 OWHOKH npefcTaBieHnst ymcen A M B B mamsita
OBM, own6GKu BHIIONHCHH:I AapH(pMETHUECKOH OMNCpalMK BLIYHTAHHA
¥ omuGKH Okpyrienus. OmHOKA NPH BblUMTAHMHM NOBYX ulceJl He IPeBce-
XONHMT CyMMBI MOAYJIell OIIHOOK mpeicTaBjeHus B namsaty DBM stux uncen:

Ap<<|Aal+]4g]-
Ommnbka npu fejsenun 10XeT GHTL onpefiesieHa ¢ NOMOMBIO (hopMyal [30]
1
(cM. m. 3.5) Ap e g—lc- 6‘4—{—?60. Owu6Ka OKpYrJIeHHS 3aBHCHT OT CIO-

coba OxpyrJeHnsi, peaqusosanHoro 8 SBM. B 6onsmunctee 9BM ncnoss-
3yerca JHG0 cnocoG, KOTOPHIT Ha3biBaercs ombOpaceiearuer: smraduux pas-
pados manmuccel, NGO TaK Ha3LIBAGMOE CUMMEMpUuHOe okpyesenue [4,
12, 30}. Makcuma/ibHO BO3MOXKHLIE 3HAueHHsi OWIMGOK OKpPYIJeHHS AJs
3BM, pa6oraiomux ¢ ABOMYHBIMH YHCJIAMH, COCTABJASIOT 2-2-S mis cho-
coba orOpackiBaHHS H 2=$ jyia crnoco6a CHMMETPHYHOTO OKpyrJieHus. s
9BM, paGoralomux ¢ mecTHaguarepuyneiMu uuciami (EC 2BM), makcu-
MajbHble OMHGKM OKpyIJVIeHHsi cocTasisoT 16-16—€ ajs cmocoGa orGpa-
coiBanug u 8-16—¢ mas cnoco6a CHUMMETPHYHOTO OKPYyrJeHHs. 31ech §—
YHCJIO PaspsANOB B MaHTHCCE, ¢— YHCJO 3HAYaIHX MHGP MaHTHCCLI.

CymMapHas ommOKa pesysbTaTa B CiAydae MepBOro crnocoGa BBIYHCIE-
Hug A<<Ap+-Ap /C—[-Ae. TloacraBuB B 3Ty (opMyJay SHayeHHS OIIHOOK,
noJyyaeM OMMGKY pe3yabTata NpH BbIYHCAeHMAX Ha OBM BIOCM-6 A<
< 3.6-10-12 y ya EC 3BM A=<<2.9.10-6,

CymmapHas omu6ka B ciyyae BTOPOro crnoco6a BEIUHCJIEHH:T

A< By o8, A1+, 14,

3necr Ay /c AB/C—-ommlm NpH BHINOJHEHHH apH(MeTHYecKOH omepaiiu
JieNieHu I, Aé.’ Aaz, Aﬁa——omuﬁxu OKpYTJIEHHS TOCJIe BHINOJHEHHS omepa-
UM JeJeHHs M BHYHTaHUA. IIOACTaBHB 3HaueHMST OWIHGOK, HMeeM IIpH
puiynceHnsix Ha BAOCM-6 A << 6.3-10-12 i npu BHuHcaenusx Ha EC 9BM
A<<4.0-10-8.

W3 cpaBHeHHSI MaKCHMaJIbHBIX 3Ha4eHHil OIeHOK OMHGOK, MOJYYEeHHBIX
B pe3yJbTaTe BLHIYHCJCHMN 3aJaHHEIX BBIpaX<eHUH, AJas OOOHX CIOCCOOB
cJIeyeT, YTO BHIYHCJEHHS IO NEPBOMY CIOCOOY HAalOT MEHBIIYIO OWHGKY.

Pewmenne 3apgauu 38 Brmomuenue mporpaMmel Ha BICM-6
3aKOHYMTCH HopMasibHO. OAHaKo B Helt cOfepKaTcs JBe OMIHOKH:

i) HecooTBeTCTBMe KOJIHYecTBa (pakTHuecKHX H (opMaJbHBIX mapa-
MeTpOB,

2) BEI30B (YHKIHM KaK NMOANpOrpammbl. HasoxkeHHe ABYX yKa3aHHEIX
owHGOK He BHI3EIBAaeT aBapHifHON cuTyauun. Kak ykasaHo B mpHiOxe-
HUM |, npH o6pameHuu K MOANpOrpamMMe yKasareJb CTeKa CABHMraeTcss Ha
BeJIMYHHY, PaBHYIO KOJIHYECTBY (paKTHYECKHX NapameTpoB, a MPH BEIGOPKe
(opManbHBIX TMapaMeTpoB (YHKIHHM CTEK CABHHETCS Ha KOJHYECTBO Napa-



MeTpoB GYHKIHUM B APYryio cropony. Ho sHaueHHe (yHKIHH COXPaHsaeTcs
B cTeKe H, BCIEICTBHE 3TOro, 3HaueHWe yKasartesst cTeka GYAeT NPaBHIb-
Heim. TlosicHHM cKasanHoe. IToxcuuTtaem 3anojHeHHOCTH cTeka. Omeparop
CALL QUEST (X) no6aBur x cTeKy omuo cnoBo (agpec napamerpa X). Ilpu
BHIMOJHEHHH GYHKIHH CTeK CHAyalo yMEeHBIUHTCS Ha JBa cJoBa (BeGOpka
afipecoB ABYX mapametpoB X u Y), a 3aTeM mepej BO3BPATOM YBEIHUHTCS
Ha OJHO CJIOBO MOCJIe 3acHJIKH B CTeK 3Hauenusa ¢ysxuuu. Takum o6pasom,
mocjie BEIMOJIHEHHs omepatopa 02 colepkHMOe cTeka OymeT TaKUM JKe,
KaK M Iepef €ro BLIMONHeHHeM. KaMeHHTCs JIHILb COAepXNMOe CyMMaTopa.
ITosToMy pesysbTar BEINOJHEHHS STOH NPOrpamMMbl HENPaBH/IbHEIA, HO BHI-
TIOJIHEHHe TIPOrD aMMbI 3aKOHUHTCS Ge3 aBapUiiHOM CHTyalHH.

3amMeTuM, UTO B pe3yJbTarTe OMIMGKH GyIeT H3MEHEHO COIEePIKHMOe Bep-
IIHHE cTeXa. B GOMBUINHCTBE CHTYalHH 3TO MOXKeT NOBJHSA1b HA BEINOJHE-
Hue mporpaMmbl. Hanpumep, MOXKeT HenpaBHJIbHO NPOH30HTH BO3BpaT W3
TOANPOrpaMMH-(DYHKIHH.

Pemenue sagauudd 1. B oneparope 08 B ugentupukarope
IA1 samenure 1 Ha I. B stoM ciyuae MOJNyYHTCS HECOOTBETCTBHE KJACCOB
axTHYeCKOro H (opMaabHOrO napameTpoB. B omepartope 11 mpousoiiner
o6pamenue K GyHkuun IAl, koTopast Ha caMoM Jejie OTCYTCTBYET.

2. B oneparope 11 samenuTe B urenTudukarope IA1 1 na I. B stomcay-
yae KOMIOHOBILUK He HafizeT TpeGyemyio pynxruuio AL

3. B onepatope 07 samenute 1 Ha I. Torga moicuer OTpHUATENbHBIX
SJIEMEHTOB MPOH30MAET BO BHYTPEHHEM MacCHBE MOINPOrPaMMEL.

4. B omepartope 04 samenute 1 Ha I. Toraa mopcuer oTpHIATENBHBIX
2JIEMEHTOB NpPOH30MJeT He B TOH 06GnacTH NaMfATH, KOTOpas ONpefeseHa
maccuBoM [Al, a Hauunas c npocroit mepemenHoit IAI, ompepenenuoii B
nporpamme TASK.

Pemernue 3apgaun 40, Omubka Bu3BaHa pas3IuYHEM B OIHCa-
Huu nepeMeRHEX X u'Y, BXoasamux B o6iuii 610K namsaTu. B riasuom mony-
Jie OHM ONHCaHB KaK JefiCTBHTe/]bHEE IePEeMEHHbe C ABOHHOM TOUHOCTEIO,
a B nognporpaMme SUB — kak o6eunkbe nepemennrie Tuoa REAL (uess-
HOe olpejie/ieHHe THIA IO HMeHH HIeHTH(dUKaTopa). [Tox nepemeHHyIo ABOM-
HOH TOYHOCTH OTBOXHMTCH JBa CJIoBa mamsaTH., IlostoMy nepemenHas X u3
SUB Gyzet nocras/ieHa B COOTBETCTBHE IEPBOMY CJIOBY NAMSATH AJIS IiepeMeH-
Holt X u3 ryIaBHOro MonyJsi, a nepeMenHas Y u3 SUB cooTBeTcTBYET BTOpO-
My cioBy (puc. 2). YuursiBas cnoco6 NpescTaBleHHUst THCe ¢ JBOMHON TOU-
HocThlo (M. 1. 3.5 u [36]), serko monATL MOMYUHBLIHACT PE3yabTAT.

Pemenue 3apgauyu4l. Omn6ka sakaoyaercs B OTCYTCTBHH Ha-
4aJbpllOro NPHCBaHBaHHSA 3HaueHMs hepemenHoil N. B peamusaunu ssbika

TASK X Y

COMMON= BIOK: 7-e cnofo  2-e cnobo  3-e cnoba 4-e crobo
— "—-——v-——"

SUBR X Y

Puc., 2



Goprpan Ha B3CM-6 BceM NepeMeHHEIM NpH 3arpysKe MPOrPaMMBL P HCBAK-
BaeTCs HYJIeBOe 3Hauelle, ec/M SIBIIO lie YKa3aHO NpHCBaHBaeMoe 3HAYEHHE
B oneparope DATA. UtoGsl HCIPABUTL OWIHOKY, HEOGXOAMMO TEepPel TeJIOM
IHKJa BCTaBHTb oneparop N=1, 1460 B pasielie onucaTeeil BCTABUTD Ofle-
patop DATA N/I/. Tlpx BBINONHEHWH NpHBEJEHHOR TNpPOrpaMMEl Ha APY-
rix 9BM, rie He mpoH3BOAHTCA NMPUCBAHBAHUS HAYAJbHBIX 3HAYEHHIl O
YMO/IYaHHIO, pPe3yJbTaT MOKET GHITH coBceM ApyruM. Hampumep, anmapary-
poit 9BM Moxer GuiTh 3adMKCHPOBaHA OWHGKA NPH BEIOMHEHUH ONepalHil
YMHOXeHHUA B onepatope N=Nz2.

Pemenue sapauu 42, HecoorBeTcTBME KOJNHYECTBA (haKTH-
YeCKHX U (opMaJbHLIX APaMeTpoB NPH BEI30BE MOANPOrpamMmbl (Omeparo-
pot 03 1 07) mpuBefeT OPM BHNOMHEHUH nporpammel Ha BACM-6 k omubke,
Kotopas 6yner 3ahHMKCHPOBAaHA KaK «OCTAHOB MO CUMTLIBAHHIO» (CM. 3aja-
un 9, 23, 25, 38, 49).

B nannom ciyuae y moanporpammni SUBR B2 dopManbHbix mapamet-
pa, a obpauienHe K Hell TPOUCXONHUT ¢ ORHHM nmapamerpoM. Onepatop CALL
SUBR (X) BHIIONHSETCS TaK: COAEPKHMOe CTeKa yBelMYHBAeTCH Ha OJHO
C10BO (3acBIKa B CTeK ajpeca (akTHuecKoro mnapamerpa X), 3aTem
YMeHbIIAETCs Ha JBa CJIOBa mpH BhIMONHeHHH onepatopa SUBROUTINE
SUBR (X, Y), B KOTOpOM NDOHCXOAMT BHIGOpKa aipecoB ABYX Hapa-
MeTpoB (CM. npuaoxenus 1 1 3). Ha KoM mare mUK/Ia COTEPHKHMOE CTe-
Ka yMeHbIIAeTcss HA OAHO CJOBO, T. €. GYZeT YMEHBIATbCS COAEPKHMOE
unfexc-perucrpa KM15. B B3CM-6 ecTh cnenuaibHbli PErHCTp — «PErHCTP
sanucu/cunteBanusy (3TICY). 3[ICY — 370 OrpaHuuHTeNb 3aNMHCH MM
cuuThiBaHHA. Korjaa sHauenne HHpekc-peructpa M15 coBmapgaer co sHaye-
Huem peructpa 3IICU, TO npoMCXOAMT aBapuilHAas CHUTyalMs THIA «OC-
TaHOB NO CYHTHIBaHMIO». [lepex BHIMOJHEHMEM mNpOrpamMMbl HayajJbHOE
cocrossine perucrtpa K15 Gonbure snauenus 3TICH na 3—4 egununsl. Cie-
JIoBaTeJbHO, NPH BBIIOJHEHHH IPOrPaMMbl, NPHBELEHHON B yCJIOBHM 3a-
JlayM, Ha YETBEPTOM lllare NpPOM3OHKeT aBapHHHAA CHTYaluHs IO CYHTHIBA-
HHIO.

Pemenune 3apgauu 43. Pemenue 3710l 3a1auu aHaJOrHYHO pe-
meHHo 3agaud 37. OmubKa pesysabTaTa NPOH3BENEHHS CKJaJbIBAaeTCA H3
CYMMBI OHMIMGOK COMHOXHTeJell M OMMGKH OKPYIVIEHHS NMOCJE BEINOJNHEHHS
apH(MeTHYecKol onepalHy YMHOXEHHS.

Jns mepBoro cmoco6a BHYMCJEHHS MaKCHMajlbHas OIEHKA OMHGKU
pesyJabTara

A<Ap+As+As.

Kax u B sagaue 37, Ap—owm6Ka pesysbTaTa BHIYHTAHHS YHced. B naH-
HOM cJjyyae OpH BbluHTaHMH uHced B u C Ay —omu0Ka npelcTaB/eHHS
yucaa A B namatd OBM H As—oOmKGKH OKPYIJIEHHS IIOC/E BbIIOJHEHHS
apupmerHyecKnxX omepauuii. IloacTaBuB 3HaueHMs OMHKOOK, HMeeM MpHU
BbluHcHenuax Ha BACM-6 A< 4.5.10-12 u npu BoiyuciaeHusax Ha EC
OBM A< 2.9.10-6,



J1JisT BTOPOFO C€Nocofa BBIYIICHEHHS MaKCHMAQJ:Has OMEeHKa OWHOKH
A<<Aga+bcatds.

3nech Aga, Ac4—OWHOGKH TpH BHUTOJIHEHHH ONepalHii yMHOMXKeHHs, Ag—
oWwHGKH OKDPYIJIEHHS IOC/e BBIMOJMHEHHS apHpMeTHueCKHX omepauuil. [Tox-
CTaBHB 3HAYeHHs OWHMGOK, moayuaeM A <<5.4.10-12 ya B2CM-6 n A<
< 4.0.10-¢ ya EC 3BM.

Takum 00pa3oM, OUeHKa MaKCHMAaJbHBIX OIIMGOK MNpH BBIYHC/ICHHH
3aJaHHBIMH CNOCOGAMH IMOATBEp2KAAeT, YTO BBHIYHCJEHHS MO NepBOMY CIrio-
co6y AaloT MeHbIIYIO0 OMHGKY. XOTS pasHHNA B SHAYEHHSX NPHBENEHHHIX
sjech OIMGOK BHIUHCJAEHH 110 0oGouM crnoco6aM HeBeJNHMKa, BCeria ecTb
OMAaCHOCTb, UYTO NpPH MHOrOKPATHBIX BBIYMCJEHHSX MOJOOHLIX BhIpaxKeHHH
MOX(ET HAKANJHBATBHCH BeCbMa 3HAuMTeJbHAs OMHOKa. B KOHeYHOM HTOre
MOryT GbITb NOJIYYEHE COBEPLIEHHO HeNpaBHJIbHbIE DPe3yJbTaTEl. DTO Clies
AyeT YYHTHIBATh NpPH OPraHM3allMM BEIYHCJEHHH B MPOrpammax.

Pemenue 3agaun 44. Ilporpammy, Koropag YAOBJeTBOPSET
yCIOBUIO 3afauH, MOXHO HamHCaTh TaK:

01 PROGRAM TASK

02 COMMON /BLOCK/ J
03 CALL SUBR(J)

04 STOP

05 END

Peutenye moCTpOEHO Ha 8aBHCHMOCTH (PaKTHUECKOro mapaMeTpa M IepeMeH-
HOM ofuiero 6Jioka maMsiTH. [Tojle3HO NMpOBeCTH cpaBHeHHe ¢ 3ajauell 26.
Tlonymaiite, mouemy BTOpoOe pelueHHe 3afaud 26 B JaHHOM ciyuyae HempH-
MEHHMO.

Pemenue sagauun 45 [Ilpumep pemeHus 3agauu:

01 PROGRAM TASK
02 EXTERNAL SUBR
03 CALL SUBRI(SUBR)
04 STOP
05 END

C
06 SUBROUTINE SUBRI(ARRAY)
07 DIMENSION ARRAY(65)
08 CALL SUBRGO(ARRAY(65))
09 RETURN
10 END

C
11 SUBROUTINE SUBRGO(SUBR)
12 CALL SUBR
13 RETURN
14 END




Tlpu pemeHuu 3TOH 3ajauM JABaXKAbl HCNOJB30BAHO 11€COOTGETCTBHE KJjac-
coB (pakTHueckux M ¢OopMajbHBIX napaMmerpoB: B omnepaTtopax 03 u 06
u B oneparopax 08 u 11. Pemense 3agauu aHaJOTHYHO peIleHNO 3a-
paun 36.

Pemenune 3afgayn 46. KmouoM K pelIeHHIO SIBJSETCS ONEpaTop

1 CONTINUE
DToT mpuMep OHPOBepraeT mpeicTaBieHne 06 omeparope CONTINUE
KaK o mnyctom omepatope. B nanHoM cayuae omepatop CONTINUE
SIBJISIETCS COCTABHON 4acThiO IIHKJa— ONEPaTOPOM, 3aBepIuaioumleM IHKJI.
B sswke ¢opTpaH-Ily6Ha 3aBepmialomHil omneparop NP TPaHCIANHH
JONOJHAETCH KOMaHAaMH Ilepexofia K ClefylolieMy luary HHKaa. B mpu-
BefenHoM npumepe omepatop CONTINUE 3aBepiuaer OXHOBpeMEeHHO [Ba
BJIOKEHHBIX [HKJa. HyxHo eme yuecTb TOT (hakT, uTO HpM 3arpyske
nporpammel Ha BOCM-6 mepeMeHHBIM NpHCBaMBaeTCsT HYJEBOE 3HAUEHHE.
TlosTomy mepej BHIIOJHEHHEM HPOrpaMMbl NMapaMeTp BHYTPEHHEro IHKJA
N=0.

B nannom cnyuae onepatop CONTINUE skBuBajieHTeH ciexyiomieit
MOC/IeJ0BATEJbHOCTH ONepaToOpOB:

%1 N=N+1

GO TO =l
%2 K=K+1
24 Iycmoii  onepariop

Co 3Be3lOYKH HAUHHAIOTCH METKH, (BCTaBJsieMble» TPAHCIAATOPOM. 3hech
%] u %3 —MeTKH Hayaja BHYTPEHHErO H BHEIIHEro IIHKJOB COOTBETCTBEHHO,
Metku %2 u %4 HCHOJb3YIOTCHA AJS BBIXOJ@ COOTBETCTBEHHO H3 BHYTpEH-
HEro ¥ BHEUIHETO IIMKJOB.

[pu nepexomie Ha MeTKy 1 mocie BhimosiHeHus omeparopa IF B ciuy-
gae M(K,l) <<0 N npucsauBaercs snauenne N=0-}-1=1 u ynpasnenue
3aTeM IepefiaeTcs Ha Haualo BHYTPEHHEro IUKJa. TakuM o6pasoM, o6oiTa
BHYTPEHHHH MK/ He yAaeTcd M NMpOrpaMMa CYMMHpPyeT SJEMEHTHl BCeX
cTpok MartpHibl. [lpaBuibHOE pelleHHe COCTOHT B HCHOJL30BAHHH AJA
BJIOXKEHHOrO I(MKJIa CBOEro 3aBeplUalollero omeparopa. BrimosiHenue stoit
nporpaMMel Ha EC OBM Takxe NmpHBOAHT K ommubKe.

Pemenue 8agauu 47, Pesynbrathl Bhuyucienusi Ha BICM-6
TIpHBENEHBl HHXKe:

X=A4B/C  9.999999999989 - 14
Y =A=(B/C) 1.000000000000+ 15
Z=A/CxB  nepenosnerue

Kak BugHo, BO BCex TPeX cayyasiX MOJYYHJHCh PaSJHUHBIE pPE3YJAbTaThl,
Hepenonaeﬂne B MNOCJeJHeM CJjy4dae BHI3BAHO TE€M, 4TO npome}xquuul‘l
pe3yJbTaT onepauluH JeJeHHs

A /C=10%%15/104%(—15) = 10430



IPeBOCXOJMT MaKCHMaJbHOE 4YHCHO, npexcrasumoe B B3CM-6, pasHoe
npubausurensio 101°, OGpaTuTe BHHMaHMe Ha pasjuyHe pe3yJbTara
B IIepBOM M BO BTOPOM CIy4asX.

Sra sajaua eme pa3 (cM. m. 3.5) mmmocTpHpyeT TOT (aKT, 4TO MO-
PSIAOK BHIIOJIHEHMSl ONepallHii MOXeT MMeTb CYLIeCTBEHHOe 3HaueHHe NMpH
peiuHcaeHusix Ha IBM. Cuenyer ormernts, uto Ha EC 3BM B TpetbeM
ciyyae He NPOM3OHIET NMepenoJHeHHsS, TaK KaK JHANasOH NMpPeJCTaBJeHHT
yuces 3lleChb 3HAYMTEJNBHO Gosibie no cpasherHio ¢ BACM-6. [lpu sbmos-
HeHuu nporpammbl Ha EC OBM aas momyyeHHs aHAJOTMYHOHA CUTyamHu
HeOGXOZUMO B3ATb HHble 3HAYeHHS NepPeMEHHbIX.

Pemenue sagauu 48. PemenneM MoxXeT OHTb CJelyiomas npo-
rpamma:

01 PROGRAM TASK

02 INTEGER M(121000)
03 EXTERNAL COPY

04 CALL COPY(COPY,M,M)

05 END
c
06 SUBROUTINE COPY(M,L,SUB)
07 INTEGER M(200),L(200)
08 PRINT 2
09 DO 1 K=1,200
10 1 L(K)=M(K)
11 CALL SUB(L,L(201),L(201))
12 RETURN
13 2 FORMAT( SUBROUTINE COPY’)
14 END

B onepatopax 09—10 npoucxonuT KonupoBaHue MaccuBa M B maccus L.
Oneparopom |1 BHMOJHSETCA Nepefada yNpaBjeHHS Ha CKOMHPOBaHHYIO
nporpammy.

Pemenune sagauu 49, INpuuuna ownGKM COCTOMT B TOM, 4TO
QUEST sasasercs gyuxunelf, a oGpaienne K Heft ObIO CAENaHO, KaK K
noanporpamMme. DTO MPHBEIO K 3aTHPAHMIO COAEPAKHMMOrO yyacTKa MamsTH,
BbIICJIEHHOrO /st (hOpMAIbHBIX mapaveTpos (cM. 1. 3.4.2 u mpumoKeHnue 1).
OGpaluenye 1 Bo3Bpat U3 GyHKIUY 0DOPMISETCS HHAye, YeM K MOAIPOrpam-
me. [pu Bunoanenun oneparopa CALL QUEST (X, Y) aapeca napamer-
poB X u'Y GyayT 3anmucaibl B CTeK, a 3aTeM NPOH30IiJieT nepejaya ynpasie-
Hus pynkuun QUEST. INpu BHmoOAHeHHH (QYHKIHH NPOM3BOXHUTCSH CUMTHI-
BaHHe aJpecoB GaKTHUECKHX NapaMeTpoB U3 CTeKa H 3achIKa HX B pabouyio
namath dynkuuu QUEST, sanonnenue B creke agpeca BosspaTa M3 QU-
EST, sanmoMunanue peructpos, Buuuciente ¢pyuxnun QUEST, soccranos-
JieHHe WCIOJb30BAHHEIX PErHCTPOB, CUHTHIBAHHE H3 CT€Ka ajpeca Bo3BpaTta
u3 QUEST, 3achiika B crek sHauenuss pynkuuu QUEST u3 cnoa =VA-
LUE u soimosHenue BosBpata B moayab TASK (cM, npuioxenue 1). Or-



JHYHe B oopIEHHH BHI30BA MOATPOrpammil H GYHKUMH BLI3OBET 3aTHpa-
HMe CTeKa, H B KaKOH-TO MOMEHT BHINIOJIHeHHs NPOrpaMMsl NPOH30HIET no-
Tepsl yNpaBJeHHs.

Pemenue 3anaun 50. ITpumep nporpamMmel, pemraiouei sajnauy:

01 PROGRAM TASK
02 CALL SUBRI(X)
03 STOP
04 END

c

05 SUBROUTINE SUBRI(X)
06 EXTERNAL TASK

07 CALL SET(X,TASK,513)
08 RETURN

09 END

10 SUBROUTINE SET(X,ARRAY,N)
1 DIMENSION ARRAY(l)

12 VAR =ARRAY(N)

13 RETURN

14 END

Ipu pemenuu 3agaud HCHOJB30BaH 3((heKT HECOOTBETCTBHS K.JI1accoB
(baKTHYeCKHX H (opMaJbHEIX NapamerpoB B oneparopax 07 u 10. Pemre-
HHE aHAJOTHYHO pellleHHIO 3afiauH 19.

Pemenue sagauyu 5l. Ilpuunnofi omHOKH sBUIAChH omeuarka,
nonyuenHas B onepatope 08, TIpu onucanuy maccusa 10 npousonuia 3aamMena
6yxsn «O» Ha nudpy«0» (Hyas). B pesyabrare sToro Maccus 10, aBisiomuii-
cst opManbHBIM mapamerpom moanporpammel SUBR, okasaicss Heonucah-
HHM M mosiBuicA Apyroit maccuB I0. B cuay Toro, uTo, KaK yKe rosopH-
Joce B I. 3.1, oGpamenne K QYHKUHH H K 3J€MEHTY MacCHBa CHHTaKCH-
YECKH HepasjHuMMEl B HOpTpaHe, TO MacCHB MAEHTH(PHIHPyeTCsS TOJIbKO NP H
HaJIMUUH SIBHOTO ONHMCAHHS COOTBETCTBYIOLIErO HAEHTH(HKATOpa KaKk Mac-
cHBa. DTO NpUBEJIO K TOMY, 4TO HAeHTH(]HKaTOp IO BocHpHHMMAaeTCs TpaHC-
JATOPOM KaK uMA (GYHKUMM, Tak Kak B ll1-m omepatope 1 I=I4-10(J)
OH BCTpeTHJICST B apH(METHYECKOM BHIDaXKEHHH M NpPH 5TOM He OMHCaH Kak
maccus. IIpy BEIMOJIHEHUH 3TOrO OmepaTopa MPOH30HAET nepeiaya ympas-
JeHus Ha mMaccuB JO. DTO NpHBOAUT K HeMpeACKa3yeMbIM Pe3yJbTaTaM.

Pemenue 3agauu 52 HecooTBeTcTBHE KOJHYECTBA (aKTH-
YeCKHX M (OpMAaJbHBIX NapaMeTpoB NPM BHI30Be NOANPOrpamMMbl (omepa-
Topet 03, 07) npHUBeNeT K 3aTHPAHHIO NaMATH H B KOHEYHOM CYeTe K owHbKe
(peurenue cnpasenanso ajas BICM-6, cm. peienus sagau 9, 23, 25, 38,
42, 49). Tlosicuenue: npu BuimosHenuu onepatopa CALL SUBR(X, Y)
napamverpul X H Y 3acbuIaloTcs B CTeK, NMOCJe 3TOro nepejaeTcss ynpasJe-
uve Ha nogmporpammy SUBR. BrmoaHenHe noamporpaMMbl HauklaeTcs
€O CUNTHIBAHHA aJPeCOB MapaMeTPOB U3 CTeKa H NePecHIKH HX B pabouyie



namats nognporpammsl SUBR. ITockosbKy B 3arosioBKe nporpammsl 0GbsiB-
JIeH TOJIbKO OJMH NapaMerp, TO H3 CTeKa GyAeT BHGPAH afpec TOJIBLKO OJHOr0
(haKTHUeCKOro napamerpa, KOTOpwli M Gyger ajgpecoM ¢opMasbHOro mapa-
metpa X. DTO H NPHBEAET K OMIHGKe NPH BHINIOJHEHMH NPOrPaMMEL.
Pemenue 3agavu 53. Ias Toro uro6sl NOHATL TaKOe IOBEJie-
HHUe nporpammel, Heo6xoaumo ob6patuth BHHMaHHe Ha EQUIVALENCE-
onepaTop B IVIaBHOM MoayJe. Pesy/bTaTom ZeficTBUS 3TOrO OnepaTopa sSBas-
€TCs NepeKphiTHe B maMATH MaccuBoB B 1 C: mocjieiHue JecsTh 3JE€MEHTOB
maccHBa B gBisiercss oxHOBpemeHHO U ajeMeHTamH MaccuBa C (puc. 3). Ta-
KuM ofpa3oM, mMaccuBel B u C craHoBsTCH CBI3AHHEIMH — H3MEHEHHE OJ-
HOTO MOXeT NPHBECTH K H3MeHEHHIO APYroro.dTOT (aKT COBepLIEHHO He

N -

Q9

B(11) c()
Puc, 3

yuuTeiBaetcs B noanporpamme COPY, Kotopass HamucaHa B IIPENOJIOXKE-
HHH, yTO Maccunel M u N He mepecekaioTcs. IT03TOMy NpH KOGNHPOBaHHU
anementa B(1) B C(l) npoucxoxut satupanue asnementa B (11) maccusa B
HT. I

Pemenune s3agauu 54, PesynbTarhl BHUHCAEHHH HAlOT LIS
obeux DBM cosmafienne B uerBepToOif, nATOH 3Havamux nuppax. Cymmu-
poBaHHe yObIBalOliel reoMeTpHYECKOH NpOrpeccHH B OGPaTHOM HOpsAKe
JIaeT MeHbIYIO NMOrPelIHoCTb, YeM CyMMHDPOBaHHE B NPSIMOM NMOpPsSAKE. DTO
OUeBMAHO, TaK KaK CYMMHDOBAHHE YMCeJl B NOpfAAKe BO3PACTaHHUS JaeT
MeHbIYI0 OWHOKY OKpyryenns. HauGosnee TouHGe 3HaueHnhe (OwHGKA
MeHbiie 5.0-10~!%) nosyyeHO NpH BHIYMCJAEHHH CYMMH YGbiBaroule# reo-
MeTpHuYecKoil mporpecciy no ¢opMmyJe MAf BHYHCAEHHS CYMMBI YGHIBaIO-
meil reomerpuyeckoii nporpeccuu. OGbsiclIeHHe NONYYEHHBIX DPe3yJbTaToB
aHaJOr HYHO 00LCHEHHIO, IPUBEJeHHOMY B 3ajayax 3 u 6.

Pemenue 3anaun 55. Ilpumep pemenus sagauu:

01 SUBROUTINE SUBR(J)
02 J=8

03 RETURN

04 END

Peileride 3afaydl aHaJIOTHYHO pEIUCHHIO 3ajaud 7. PasHHlla COCTOMT JIHUIb
B TOM, YTO B JaHHOM CJAyyae LieJas KOHCTaHTa 4 M3 [JIaBHOTO MOAyJs
TASK satupaercs ueJoii KoHcTaHToit 8. DTO NPHBOAHT K YBeNHYEHHIO
yHcJa nopTopenuit muKaa B Moxysie TASK, IMpuBefenHOe peleHHe HMeeT
MECTO IpH YCJOBHH, cHOPMYJHDOBAHHOM B pellenuy 3ajaun 7.



Pemenue 3agauu 56. ITpumep peienus 3agauu:

o1 PROGRAM TASK
02 COMMON /BLOCK/ ARRAY(100)
03 CALL SUBRGO(ARRAY(10))
04 STOP
05 END

C
06 SUBROUTINE SUBRGO(SUBR)
07 CALL SUBR
08 RETURN
09 END

Ipu pelueHHH STOH 3ajaduf HCHOJb30BAaH 3(PdEKT HECOOTBETCTBHS KJIACCOB
thakTHIECKOrO H (PopMaJbHOro mapameTpoB B oneparopax 03 u 06. Pemenue
aHaJIOrMYHO pelieHHo 3axay 36, 45.

Pemenue sagauu 57.

Ipu pemeHuH 3ajaud clefyeT NOMHHTb, YTO B omepatope DATA ne
NPOM3BOAUTCS NpeoGpa3oBaHHe THIOB 3acChUIaeMBIX KOHCTaHT. Tak, aeiict-
BHTeJLHOM TepeMeHHOH B, KoTopas 3amucaHa B onepatope DATA B/15000/
6yleT NPHUCBOEHO 3HaueHue nesofi koHcTaHTH 15000. B BochMepmuHOl
sanycu mepemeHHas B 6ymeT MMeTb BHA:

B==6400000000035230B

CorylacHO mpaBHJaM BBIMOJNHEHHS apH(METHUeCKOH omepamuu JeseHusd,
IeJUTeNb JOJKeH GBHITb HOPMAa/lM30BAaHHHIM UHCJIOM. B NpOTHBHOM ciiyuae
TIPOHCXOAUT NpPEPHIBAHHE BEINONHEHHS NPOrPaMMH N0 OIIHOKE «IeJieHHe Ha
HyAb» (cM. mpHJIOKeHHe 2). B AannoM caydae genutens B — HeHopManuso-
BaHOE YHCJO, NOSTOMY HpH BHIMOJHEHHH onmepaTtopa 06 mporpamMmbl HMeeT
MECTO OIINGKA ¢AENeHHE Ha HYJIbY,



IF'TABA 5
0 CTWJIE MPOrPAMMMPOBAHNKA

dopme Aait WeApyo AaHb
BpemeHeM: BaXkeH B nasme
Crwib, OTBeyarwnA# Teme.
CTHX, KaK MOHeTY, uYeKalb
Ctporo, OTYETJIHBO, YECTHO,
TIpaBuny cnepy# ymopHo:
YroGr cnoBaM 6BII0 TECHO,
MeuicnsiM —POCTOPHO.

H. Hexpacos

PaccMoTpeHHEe O CHX NOD NPHMepHl NPOrpaMM H COJEepXKallHXCS B
HHMX OLIHGOK HOCHJH MOJEJBHHIH XapaKTep — MPOrpaMMbl COCTABJCHE Ta-
KHM 00pa3oM, 4To6H HaunGoJee SPKO NPOSBHTbL XapakTep omM6GKh. Cutya-
MK, C KOTODHIMH CTaJIKMBaeTcs INPOrPaMMMCT B peajbHOfi HpaKTHKe,
HecpaBHEHHO CJIoXHee U 3anmyTamHelf. IIpuBefienHble B 3TOfl KHHre 3afauu
MOKAa3bBAIOT JIHIIb HEKOTOPYIO 4acThb BceX NpobieM, BO3HHKAICWIMX IIPU
oT/ajxe mporpamMM. PaccMOTpuM Temepb HeKOTOpPHE IIOAXOAH K PEMICHHIO
3THX npo6GaeM. Haunem obecyxieHHe €O CTHJS NPOrpaMMHPOBAHHUS.

TpyzHo maTh HCUEpNHBAIOLIEE ONpPefeJeHHe NMOHSATHS «CTHIb POrpam-
MHpOBaHHs». IlombiTaeMcs OXapaKTepPH30BaTh 3TO NOHSATHE, PaCCMOTPEB
€r0 C Pas3JHyYHbIX TOueK 3peHHus. [1aBHHIH Te3HC COCTOMT B TOM, UTO Cuib
NpOSPAMMUPOBAHUSL — SMO CHULL MOUUNCHUR, NPOABAAIOWLICA 8 YMeHul
0moBpascams ar2opumm pewieHus 300aul HO KORKPEmHbLl A361C Npoepamml-
posarus.

He cyuiecTByeT COBOKYINHOCTH NPaBHJ HANMCAHHS NPOrpamM, cleays
KOTODBIM BhI CMOXeTe CO3KaBaTh KaueCTBeHHHIE H He COAepKallHe OuIHGOK
nporpammbl. CTHIb IPOrpaMMHPOBAHUS He CBOAMTCA K XODOLIEMY 3HAHHIO
KOHKPETHOI'O fI3blKa NPOrpaMMHMPOBaHHS, 3HAHHIO €ro BO3MOXKHOCTEH W
NPaBUJI 3allMCH NPOrpamMM, XOTS OH Bce 3TO M mpeanoJaraeT. Ckopee 3TH
3HAHHA MOMOT'YT OTVIMYMTL NPOrPamMMy, HANHCAHHYIO B XODOUIEM CTHJE, OT
NporpamMMel, HamKMCAaHHOM B MJIOXOM cTHJe. MHOrHe ROCTaTOYHO XOpOLIO
3HAIOT KaKOH-JMOG0 HHOCTDAHHHA SI3HIK, UTOGHl Ge3 OCOOBIX 3aTPymHeHHl
YHTaTh CHENMAJbHYIO WM XYAOXKECTBEHHYIO JIMTEPATYPY Ha 3TOM s3HIKe,



Ho nuump HeMHOTHe MOT'YT C TaKOH »Ke JIETKOCTbIO HalucaTh Ha HHOCTpaH-
HOM s3bIKe Jaxke HeGOJIbINYIO CTaThlo. Takum o6pasom, OT 3HAHMS sI3hIKa
10 BIaJeHHUs SI3BIKOM JIEXKHT «XHCTAHIHS OrPOMHOrO pasmepas. Ho gaxe oB-
JiafieB SI3BIKOM TIPOrpaMMHPOBAaHHSI B COBepLIEHCTBE, MH JHIIb HE3HAYH-
TeJbHO NMPHUOGAH3UMCSL K OBJAJEHHIO CTHJEM NpOrpaMMuMpoBaHus. Yero xe
He xBaraer eme? Kaxplil U3 Hac BJIajieeT PYCCKHM SI3bIKOM, YCBOHB IIKOJb-
HBle KypcH MOp(oJsiorHH, opdorpapuy, cHHTaKcuca, MyHKTyauud # T. I.,
HO 5TO ellle He TaPaHTHPYeT, YTO ME MOXeM THCATh TaK e, kKak A. C. ITym-
KuH, @. M. Jocroesckuii, J1. H. Tosctoft min faxke Kak MeHee H3BeCTHHE
nHcaTeNH.

[NporpamMupoBaHHe — 3TO NPEXKJE BCEro (opMa TBOPUECKOro Hpoiiecca
[10, 44], B KOTOpOM MOX<HO BBHIAENHUTH /iBA OCHOBHEIX 5Tala:

— TOCTPOEeHHe BooGpakaemol MOJeNnH GyAyuiell Nporpammbl H

— BOIJIOIIEHHe TOH MOJe/IM B KOHKPETHYIO IPOrpaMMy C HCIOJb30Ba-
HYeM PasIM4HBIX SI3BIKOBEIX CPEJCTB.

Mogesqb mporpammbl, cO34aBaeMasi Ha NepPBOM IJTame, HMeeT O6LIUiA
XapakTep, BHpaXaf JHIb HAEO peuleHns 3ajgazd. Ha Bropom stame
NPOUCXONHUT [OJHAs KOHKpeTH3alus mojenau. IIpH atoM Moryt GuTb OGHa-
PYeHH OIHGKH M HeYBS3KH B IPHHSATON MOJENH, 9TO MOTPeGyeT YacTHu-
HOrO HJIM IOJIHOTO NEePecMOTpa MofeiH. VIMEHHO 3TOT Hepexof OT MHICIH K
CJIOBY U BBHI3HIBAaeT OCHOBHEIE TPYEHOCTH IIpHM mporpamMmupoBaHuu. «CBsisb
MexJy NOHMMAaHHeM H HANHCaHHEM OCTaeTcs /IS NPOrpaMMHPOBAHUSA Ta-
Koif 2ke IpoGJeMaTHYHOM, KaKoi oHa Bcerja Gbuia AJst J0Goi MHOH (opMbt
HHchMEHHOro Huajoxenus» [10]. «Mblcab Bcerga HpefcTaBJasieT coGoii Heu-
TO I1€JI0e, SHAUUTEJLHO GoJibliiee IO CBOEMY NPOTSMEHHI0 H o6beMy, ueM
OT/JEJIbHOE CJIOBO.., IIpollece mepexoia OT MBICJAH K peud NpPeJCTaBJseT co-
Goit ypesBEIYAHO CJOMXKHEI MPOLECC PaCYJEeHEHHS MBEICAH H ee BOCCO3AaHUSA
B cnosax» (/. C» Boteomexkui).

OueRb 9acTo KOpPeHb 3J1a KPOETCHA B HeyMeHHH IOCTPOHUTh aleKBAaTHYIO
U SICHYIO MOJeJIb pelaeMoii 3ajiaud, OTAEJNHTD [VIaBHOE OT BTOPOCTENEHHOTrO,
B HEeCNOCOGHOCTH Y4ecTh BCe (paKTH, NMPHHATH NPaBHJLHOE pelleHHe, KOr-
Ja uMeercst GOJIBINOH HAGOp a/JbTePHATHB, KOpOUYe rOBOPS — OPOCTO B He-
YMEHHH YeTKO MHICAHTb [2, 5l. Mopjeap moJyuaeTcst HOBEPXHOCTHOH, a
ee aHaju3 — HENIYyOOKMM M (parMeHTapHbIM, He OXBaTHIBAIONHM BCIO
sajauy B UeJioM. ViMeRHO IJI0X0 npopaGoTaHHAss MOJENb M NOPOXKAAET MHO-
rue mpoGjeMbl IpH mnporpamMupoBanuu. CieoBaTe/bHO, TJIaBHOe, UeMy
CeAYeT YAENATb BHHMaHMe,— 5TO DPa3BUTHIO MBIULJIEHHS, er0 CTHJIA, B 06-
JIaCTH pellleHHs 3aKad ¢ nomomusio DBM.

K coxanenmio, B3rJsfif Ha CTHAb NPOrPaMMHPOBaHUS KaK Ha CTHIb
MBIIJIEHHS eme JaJeKo He BCeMH H He JO KOHIa ocosHaH. OueHb uacTo
CTHJIb TNPOrPaMMHPOBAHHS CBORATCH K TEeXHOJOTMH INPOTrPaMMHpPOBaHHI.
3a mocsiefHue rofpl MB IEPEXHIN HECKOJIBbKO BCIHILIEK YBJIEYEHHS MOXHBI-
MH MeTOJOJIOTMSIMH ¥ TEXHOJOTHSMH IpOrPaMMHDOBAHHSI, TAKHMH Kak
CTPYKTypHOe MporpaMMHpoBaHHe, paspa6oTka IpOTpaMM CBeDXY BHH3 H
uT n [2, 3, 10, 13, 17, 26]. Ho B ryaBHOM BCe OHM OpPMEHTHPYIOTCA Ha



BllelIHHKe (DaKTOPHl, XapaKTepHusylolulue nporpaMmy. Kcratu ckasaTb, xepT-
BOif CTPYKTYPHOrO NPOrPaMMHPOBAHHS 9yTh GBUIO He CTaj] (OpTpaH ¢ ero
KpafiHe HECTPYKTYPHHIMH omepatopamu. Ho oueBHAHO, 4TO MJIOXO paspado-
TaHHag MporpamMMa, 3anHCcaHHasg MO HpaBUJaM CTPYKTYPHOrO HPOrpamMu-
poBaHHus, TAaK Y OCTAHETCH IVIOXOH mporpammoil. B sTom miane nepexon
oT OopTpaHa K TAKHM SI3BIKAM CTPYKTYPHOrO NPOrpaMMHpOBaHHS, KaK mac-
KaJb U aja, MaJo uTO JacT.

Msbl DpUBHIKIH K NOHSTHIO «MAaTeMaTHYeCKass KYJbTYPa» M XOpOIIO mo-
HHMaeM, YTO 32 STHM CTOHT. TOYHO TaK e MMEET CMBICH TOBOPHTH O NPO-
TPaMMHCTCKOH KyJbTYpE, Jexallell B OCHOBE CTHJSA MPOrpaMMHPOBaHHS.

Sra KHUra He NMPeTeHAYeT Ha MOJHOE M3JIOXKeHHEe TOTrO, YTO Ha3HBaeTcs
XOpOUIMM CTHJIEM NPOrpaMMHPOBaHMS, Xa 3TO, MOXalyd, H HEBO3MOXHO
clesath BooGuie. Bosiee TOro, MbI HE XOTHM, YTOGH Y UHTATENIS CO34AJOCH
BreyaTyeHHe, 9To Ce3yKOPH3HEHHOE CJIeOBaHHe PEeKOMEHAALHSIM, KOTOPHE
GyLyT NpHBeleHH Jajee, TapaHTHPYeT OTJHYHOe KauecTBO NPOrPaMMHOrO
NpOAYKTa. STH PEKOMEHJAIHH MOT'YT JIHIIb B KaKOH-TO CTENeHH MOMOYb H3-
6exxaThb NMOSIBJEHHS HEKOTOPHIX OWMGOK B Bamlelf nporpaMme M oGJeryar
npouecc ee pa3paboTKH H OTJIAAKH.

YtoG6r! GoJjiee HAIVISAHO NPEACTABHTL NPOGJIEME], CBS3alHbIE C OTIAJKON
nporpamMM, BOCHOJb3yeMCs aHAJOTHel ¢ MeZMIMHOH. MenuuunHa — ofHa
M3 JpeBHeMIIMX HayK — MepBas CTOJKHyJach C 3ajaueil JHarHOCTHpOBa-
HUsA. BrfBJeHHe OTKIOHEHHH OT HOPMbI B OPraHH3Me YeJIOBEKa M YCTaHOB-
JIeHHe TPHYMH, BHI3BABUIMX STH OTKJOHEHHS,— KPaeyroJbHHH KaMeHb
HayuHOH MexuiuHEL. He nocTaBMB TOUHHIA AMArHO3, HeJb3s NMPOBECTH Npa-
BHJIbHOE JIeUeHHe, a 3HAUHT, HeJb3s H ToMoub GosbHoMy. HecmoTps Ha
GoJIbIION HAYUHH M TeXHHYECKHH mporpecc B 06JIaCTH MEJHIIMHCKON AMar-
HOCTHKH, TMpPOGJeMB, CTOsILIHe 3]eCh, JAJNIEKH OT cBoero pemeHnus. ¥ na to
€CThb LeJblii pAJ OGbeKTHBHEIX M NPHHIMIHAJBHEIX npHuuH. Hy, xoTs 6w,
YTO TaKOe HOpPMa H YTO Takoe MaToJorus? I'le KOHUAOTCH OTKJIOHeHHS,
0GYycCJIOBJIEHHBIE OCOGEHHOCTBLIO PA3BUTHA HHIMBHAA, H Ille HAUHHAETCS NaTo-
JIOTHsSI, HEJOMYCTHMAas AJIS KOHKDETHOro uejoBeka? [laxe ycTaHOBJeHHe
STOH I'PaHMIE He Bceria sSBJAfeTCS NPOCTEM JesioM. I'le u Kak ciefyeT uc-
KaTb OTKJIOHEHHS OT HOPMHI B OPraHu3Me yejoBexa? Eciy Bce-TakH yaanoch
BLIIBHTb HEKOTODLIE OTKJOHEHHS, TO KaK Ha HX OCHOBAHHH ONpPEAeJHTH
NpPHYHHBI 3THX OTKJIOHEHHH — 3abojeBaHue? Bellb OfHU H Te e OTKJOHE-
HHS MOTYT OHITb BHI3BaHBl LEJBIM PSJOM HE3aBUCUMHX NPUUHH, a OXHO
M TO Xe 3a00JIeBaHNe B KaXXIOM KOHKPETHOM CJyuae MOXeT NPOSIBUTLCS MHO-
cBoeMy. OCHOBO!H JMAarHOCTHPOBAHHS B MeIHIHHE CIYKHT MOJEJb «IIPaKTH-
4ecKH 3[0DOBOrO» ueJ0BeKa, CTOsIlas 3a TepMHHOM «HOpMa». CpaBheHne
MMEHHO C 3TOH MOJEJBIO Y I103BOJISIET BHISIBJSATL H JHATHOCTHPOBATH 3a60JIe-
BaHHsA. MenunyuHa HeMalo YCHJAHH NpPHKJIagbIBaeT K JeJy COBEpPLIEHCTBOBa-
I1HsT 3TOA MOZeJH.

Otsafika mporpamMM HMeeT MHOrO OOIIEro ¢ MeARMIMHCKOH Auarsocti-
KOH, XOTS €CTh M CYLIeCTBEHHbIe OTJHuHS. [ J1IaBHOE H3 HHX — 3TO TO, 4TO
co3faBast HOBYIO MPOrpamMmy, NPOrPaMMHCT AOJKEH CO3JaBaTh KaXAHH pa3



¥ HOBYIO MOJIeJIb «HOPMBHI» AJIST 3TOH IpOrpamMMel. AHAJOTMYHO TeXHHYECKHM
cpeicTBaM MeJHIMHCKOA JHAarHOCTHKH Ha ciyx0e y NPOrpaMMHCTa HMeeTCst
JOCTATOYHO GOraTHH apCeHaJ aNNapaTHHX M NPOrPAMMHLIX CPEACTB BHISB-
JieHHs OmuGoK. Kak U B MEMIIMHE, 3iech MOXKHO BLIAEIUTh HEKOTOpPHE KJac-
CBl «CHMIITOMOB» — ()OPM NpOsiBNeHHs omuGok. HecMotpst Ha sTo, OTAaAKA
OCTaeTcs caMbIM TPYAOEMKHM STAlloM B NPOIecce MOJYYeHHs FOTOBOrO Mpo-
rPaMMHOrO NPOAyKTa. PaccMOTPMM HEKOTOpble NPHUYHHBI, OCJONKHSIOULNE
OTJIaAKY HPOrpamM.

1. TIpu oT/1afKe BEIYUCIHTENBHBIX IPOrPAMM HIIH JOCTATOYHO CJIOXKHBIX
nOporpamM, HCHoab3yOIMX 6Goabmoil HaGop 06pabaTLBaeMBIX JAHHHX,
MHOTZA TPYAHO BOOOUIE YCTAHOBHTb (KT HaJHUMS OUHGOK B IpOrpamme,
TaK KaK MPOTrPaMMHCT JIMIIbL NP HOMIH3HTENbHO NPEACTaBsgeT, KaKOi pe3yb-
TaT AOJKHA JaBaTh nporpamma. Hampumep, MHTerpupyst cucTeMy Audpde-
peHIHANbHEIX ypaBHEeHHH, Mbl, KaK IPaBMJIO, JHIIb KAYeCTBEHHO NpEACTaB-
JIsIeM KapTHHY H3MeHEHMS MePeMEHHEIX Y NPY STOM He MOXKEM ONpeesHUTh
NPaBHIBHOCTb IIOCJAEIHHMX 3HAUAlMX UH(pP NOJYdYeHHOro pesyiabrtara. Ta-
Koe MOJIOXeHHe Belllel 3acTaB/sieT MHOTJA Ha CTaJMH OTJIAJKU NpuGeratb
K RyGJHPOBaHHIO NOJIyYeHHS pe3y/bTaTa APYTHM MeTOZoM. B Haiem mpu-
Mepe 8TO MOXKHO CJeJIaTh, IPOHHTErP HPOBAB CHCTEMY YPaBHEHHH C MOMOIILIO
Ipyroi MporpamMbl HHTErD HPOBAHHSI, H 3aTeM CPABHUTH MO YYEHHEIE Pe3yJIb-
tatbl. TIpaBia, Npu 3TOM BO3HHKaeT BOMPOC: KaK GHITh B CIIyuae pacxoxje-
HHUS pe3yabTaToB? Beib OmIHGOYHLIM MOXKET OKa3aThCsl He MEepPBOHAUAJL-
HBIH, @ KaK pa3 KOHTPOJIbHHI pe3yJbTar.

2. B nporpamme, Kak NpaBUJIO, COAEPKHUTCA He OJHA, 2 HECKOJILKO OLIH-
Gok. ITosromy mporpamMMucT Ha6/ofaeT addeKT He OXHOM OUIMGKH, a Pe3yis-
TaT B3aHMOJEHCTBUS HECKOJNBKMX OLIHGOK.

3. Tpyauo, a uHOrja M NMPOCTO HEBO3MOXHO Pa3paGoTaTh HOCTATOUHO
NOJIHYIO CHCTEMY TeCTOB, TapaHTHPYIOUHX OGHapy»KeHHe BCEX OIUMGOK B
Hporpamme.

4. OpHY H Te Xe NPHU3HAKU OIHGKH (OPMBI MPOSIBJIEHHST OMIHGOK) MO-
I'yT GBITb OGYCJOBJEHE PA3NIUYHEIMH NPHYHHAMH.

5. Hekorophle ounGKH He NPOSBJSIOTCS CaMH 1O ceGe, a JIMLIb IPUBO-
ST K BOSHUKHOBEHHIO JPYT'HX OWHNGOK (TAaK HA3bIBaeMble HAaBEJEHHEIE ONIHG-
KH), KOTophie M Habuojaer mporpamMmuct. Hampumep, oGHy/asisS 3HAueHHUs
5/IEMEHTOB MacCHBA H IO OLIHGKe BHIAAA 32 ero rPaHHLbl, MOXHO P HCBOHTh
HYJIeBOe 3HaUeHHE HeKOTOPOH IepeMeHHO!, NPY HCIOJAb30BAHUH KOTOPOH B
apH(METHYECKOM BHpPaXKEHHH GyleT 3apHKCHPOBAHO JeJieHHe HAa HyJb,
XOTH HCXOJHO 3TOH NepeMEHHOH ObLIO NMPHCBOEHO HEHYJIEBOE 3HAUEHHe H
OHa HHUrJe He H3MeHSJIach.

6. Hexoroprie OMmMOKH Helb3s BHIIBHTb, pasbuBas NporpaMMmy Ha
9acTH H OTJIaXKHBasi 5TH YacTH MO OTAeJbHOCTH. OmHuGKa BO3HUKAeT JIHIIbL
NpH B3auMofiefictBHH 3THX dacredl. Takum oGpasom, ctparerus «paspenstit
1 BJIACTBY#» He BCerjja OKasbiBAeTCS NPUMEHHMOK.

7. Muorpa BHeceHHe KaKHMX-JIMG0 M3MEHeHHHl B MPOrPaMMy C HeJblo
JIoKa/Ju3aluy OWHOKH (HanpuMep, NPOMEXYTOUHAs NeYaTb AAHHEHX, TPAac-



CHPOBKA H T. 0.) APUBOAHNT K HCYE3HOBEHHIO NPOSIBASBUIHXCS SO 3TOrO mPH3-
HaKOB OIIKOKHE WIH K HX H3MeHeHHI0. [losyuaercsi cBeaGpasHbIil 33KONA0-
BaHHBIA KPYT, KOIJA BESKas IOMEITKA BHISIBUTh OUIHOKY JMOIb MacKHpyeT
ee, He JaBasd HHUKaKoi HHGOPMalHM. DTa CHTyalHs CX0Xa C CHTyalued,
umerowell MecTo B (DU3UKe MHKPOMHpPA,— HCIQAb3ABAHHE KAaKOro-iu6o
npu6opa A HAaGIOJEHHA OpOLecca HOJNHOCTHIO H3MEHSIeT 3TOT Hpoliecc.

8, Mnorna, uamenss mporpamMmy MeToZoM Npo6 M omrHGOK, MOXKHO yCT-
PaHHTbL OUIMOKY, T. e. OHa TepecTaeT KaK-aHGO NposBaAThL cebs. [Ipu stom
ocTaeTcd a6COJIOTHO HENOHATHHIM, B YeM 3aKJI0YaJach OLIMGKA.

9. B xoze oTJaJKH NpOrpaMMHCT HePeIKO KONMyCKaeT mpocueT, HeoGoc-
HOBaHHO NMPHHHMAs HEKOTODHIE MPENNOJIOXKEHHs O BO3MOXKHEIX HCTOUHHKAaX
ownGok. Hampumep, ucrnoJb3ys cranfapTHy0 GHOIHOTEUHYIO HOANpPOrpam-
MY, OH NOJIHOCTBIO yBepeH B ee Ge3omwnGoyocTH. TaKue HeBepHble YCTaHOR-
KH, KaK NPaBUJIO, JHGO 3aBOAAT MPOrpaMMHCTA B JIOTHYECKHE TymHK, Ju60
NPOrpaMMHCT BIYCTYIO TPATHT BpeMs, NMBEITAsiCh OGHApYKUTh OLIHOKY TaM,
e ee HeT.

10. He Bcerga uMeeT MecTO NOBTOPAEMOCTb OIIMOKH OT 3amycKa Ipo-
rpaMMHI K 3alyCKY, Aaxe eC/IM B NPOrpamMMy H AaHHEe He BHOCHJINCE U3Me-
nernns. HauGosee yacTo 3TO BO3HHKaeT NPH HAJHYHH B MparpaMme Iepe-
MEeHHBIX, KOTODHIM He IpPHCBOGHO HauyaJbHOe 3HaueHHe. B arom aiyuae
HayalbHOE 3HAueHHe 3TOH mepeMeHHOH ciaydYafiHEIM 00pasoM 3aBHCHT OT
COJIeDIKHMOTO COOTBETCTBYIOIEro efl cJoBa HaMATH B MOMEHT 3arpysKH
nporpaMmsl. B 3aBHCHMOCTH OT 3TOrO 3HauyeHHsi BO3MOXKHO BO3HUKHOBEHIIE
OIMGOYHEIX CHTyalHH.

11. Tlpn paspaGoTke GoJbLIOrO IIPOrpPaMMHOrO KOMILIEKCA QTAC/ILHEE
YacTH NPOTrpPaMMEl CO3JAIOTCA PA3HBIMH HCTOJHHTENSMH, YTO 3HAUUTENLHO
3aTpyAHSIET COTJlacoBaHUe MHTepdelcoB MeXJy YacTAMH.

Orjagka OporpasMel — 3TQ NPEXJC BCETO SKCNEPHMEHT, a He Ha6uo-
IeHVe 3a NOBeJieHHeM NpPorpaMME. Pasnnune MexAy STHMH ABYMS NOHSITHS-
MH YAauHO H TOYHO OXapaKTePH30BaJ 3HAMCHHTHIM pycckuil diuauosor
H. I1. TlaBnos: «HaGmonenye coGkpaeT To, YTO €My HpeAJaraeT mpHPOZa,
onwIT e GepeT y MPHPOAH TO, YTO XoueTs. M Kak BCAKHMIL SKCIEpHMEHT,
OTJIafAKY HYXHO yMeTh npoBofuTh. OueHb BaXKHO NMPH 3TOM AesaTh NPaBHJb-
HblC BBIBOXBL Ha OCHOBaHME JaHHBIX, NOJYYEHHHIX H3 3Kcmepumenra. To,
HAacKOJbKO IPH 3TOM MOXHO OWIMGHTbCH, HArVISAHO JEMOHCTPHPYET
clenyomas IIYTJAHBAag HCTODHS, B3fATasg H3 3aMeYaTeNhHOH KHUTH
3. me Bouo [5].

«Hekuif IKONLHUK NPeJIOKHUI HHTEPECHYIO THIOTE3Y: OH YTBEpXKJal,
YTO OPraHH C/yXa y NayKoB HAXOAATCA Ha HOrax, M B3AJCHA HOKa3aTk 3TO.

Flonoxus mofimaHHOrO mayKa Ha cToJ, OH KpHKHYJ: «Berom». ITayk
no6exan. MalbyHK emle pas NOBTOPHJ cBOi MpuKas. [Tayk cHOBa moGexail.
3ateM IOHH SKCIEDPHMEHTaTOP OTOpBAJ OAYKY HOTM H, CHOBA HOJIOXKHB
€ro Ha cToJI, CKomanjosat: «Berom». Ho Ha cefi pas mayk ocTajcs Hemoj-
BIDKeH. «BOT BHJIUTE,— 3asIBWJI TOPIKECTBYIOWHA Ma/IbYHK,— CTOMJIO HayKy
OTOpBATh HOTH, KaK OH CPa3y OIVIOX?,



ITozxsoas UTOT CKa3aHHOMY, IPHUBEJEM HEKOTOPEIE PeKOMEHAAIUH, KOTO-
pbie, Kax Mbl HafieeMcsl, OPH OCO3HAHHOM M He(opMasJbHOM HX HCIOJb30Ba-
HHH IIOMOTYT BaM BEIPaGOTaTh CBOH CTHJIb IPOrpaMMHpOBaHHs. BOJBIIMHCTEO
pekoMeHJauui HMEIOT JOCTAaTOYHO OOUIHH XapaKTep W MOLYT OBITb HCIOJb-
30BaHH IPY IPOrpaMMHPOBAHHM He TOJIBKO Ha (OPTPaHe, HO U HA MHOT'HX
IAPYTHX $ISHKaX MNPOrpaMMHPOBaHHS. DTH DPEKOMEHJAUMH He SIBJIAIOTCH
HCuepIBIBAIOHMH, MHOrO MOAOGHBIX COBETOB YHMTATeJb MOXET NOuYepNHYThb
H3 KHHT N[O PaspaGoTKe mporpaMM H CTPYKTYPHOMY NPOTrpamMMHpOBaHHIO
[7, 9, 20, 22, 25, 28, 42].

1. B ocuoBe anroputva pelleHHs 3aJlaud JIEXKHT MaTeMaTHuecKas Mo-
neib. He HyXnA0 saseTs BpeMEHH Ha paspaGoTKy M H3yueHHe CBOHCTB 3Toi
MoZeJH. STO MOMOXKeT Jyulle MOHATh Safauy M HaiTH HauGosee ecTeCTBEH-
HBI MYTb ee PelleHHUd.

2. Ilpu 3amucH ajaroputMa mpHiepKHBaHTech OXHOTO IVIABHOI'O NPHH-
HMTa: nporpamMMa JOJIXKHA GHITh MaKCHMaJIbHO IPOCTOH H NOHATHOH. D10
OTHOCHTCH KaK K COJEp:KaTeJbHOH CTODOHE, Tak M K (hopMe 3amHCH Ipo-
rpamMmel. CTpemileHHe K SICHOCTH NOMOXKET BaM HalTH HauGoJjee eCTeCTBEH-
HHe CpPeACTBa AJIs BHpamenus aaroput™a. Ilpu sToM camu coGoii pematcs
MmHorue Bonpoch. Hampumep, Kak 6uThb ¢ onepatopom GO TO? Ecau B xou-
KpPeTHOH CHTyalluH HCIOJb30BaHHE STOTO OHEPATOpA NO3BOJIAET JOGHTHCH
HauGoabluell SICHOCTH, TO HCmo/ab3yHTe ero. OUeHb 4acTO CJeHOe CJefoBa-
HHE TOJIOMKEHUAM CTPYKTYPHOTO NPOTDAMMHPOBAHHS YBOXHMT NPOILECC mpO-
TPaMMHPOBAHHS OT OCHOBHOH LieJIH, CBOAS €ro K MaKCHMaJbHOH CTPYKTY-
pH3anuu nporpamMh ¥ GoprGe ¢ onepatopor GO TO.

3. MakcUMaAbHO HCIONb3YHTe «H300pa3HTeNbHEIE» BO3MOXKHOCTH S3Hl-
Ka NpOrpaMMupoBaHHUsl.

4, OTHOCHTECh C JOJUKHHIM BHUMAaHHEM H aKKYpPaTHOCTbIO K HalHca-
HMIO JlaxKe OueHb TPOCTHX uacTeil mnporpammel. IloMHHTe, uTO mNporpam-
Ma — 9TO eNUHEBIH Opranu3M, pabGOTOCHOCOGHOCTb KOTOPOrO ONpenessercs
KauecTBOM BCEX ee yacTeif, a He KaKHX-TO OTAE/JbHBIX KOMHOHeHT. [Ipocuer
B KaKOM-TO OHOM MECTE MOXKET IIPHBECTH K Heyjade B LeJIOM.

5. He nutaiitech cpasy Hamucath sddekTHBHYIO mporpammy. D10 MO-
JKeT NMPHUBECTH K NPOTHBONOJIOXHOMY pe3yibraty. IlomMuHuTe O ciefyioumeM
amnHpuyeckom ¢akte: 75 % BpeMeHH BHIIOJHEHHS NPOrpaMMBl TPHXO-
aarcs Ha 25% ee Tekcra. JIuiub TeCTHPOBaHHE MEPBOrO BapHaHTa Balleit
NpOrpaMME! CMOXKeT BHABUTb 3TH 25%, KOTOpHle AeHCTBHTENLHO TPeGyIOT
TIaTeJbHOHl NpPOpPaGoTKH. DKOHOMHAS Ha MeJodax HepeKO NPHBOXHT #
TOPOUTPHINY B [EJOM.

6. [Momuure 06 OTNafKe C CaMOro Hayaja Co3faHus mporpammel. s
STOTO AKTHBHO HCIOJIb3YHTe OT/IafOYHYIO IeuaTh, BCTABJSSA COOTBETCTBYIO-
IIHe ONepaTopH elle NPH HamHcaHUM mporpammul. Bo Bcex MecTax, Tze mpo-
HCXOIHUT BeTBJIEHHe NpoLecca BEUHCJeHHH, HeoOXOAUMO pacneyarhiBaTh
IanRHHeE, onpejlesiouHe BHIGOP BapuanTa, B MecTax clIMsiHHS BeTBe# perle-
HHUS CIeflyeT Nedatatb MapKep STOrO MecTa H HH(OPMAIHIO O TOM, O KaKoH
U3 BeTBeH NpPOUIIO pellieHUe,



7. He 3a6biBaliTe 0 HaaJexaiell opraHusaluu onepamuil BBOJAa-BHIBO-
na paunpix. He Xaneiite ycuauit Ha pa3apaGoTKy CPeACTB, 06eCneyuBaiomHxX
NarJsaHOCTh NPEACTABNEHHS BBOAMMBIX H BHIBOAUMBIX JaHHHX. Bce BBo-
JMMBIE JAHHBIE JOJIKHEl PAcHeyaThiBaTLCA H NPOBepATHCS Ha KOPPEKTHOCTh.

INeuaTb AaHHHEIX TaK xXe, KaK H NpeicTaBjeHHe BBOJAHMBIX JaHHBIX,
JOJKHA OBITh COAEPIKATENbHOH, OTpaxawoulell CTpyKTypy HAAHHBIX H HX
MHTepIpEeTallHIo, a He GbITb XaOTHYHOH rpymoii mudp. HMcnoassyiite Takne
¢hopMBl 0TOGPaXKEHHS, KaK TaGIHIUE H IPApUKH.

8. Eciiu BBl XOTHTE JOCTUTHYTH ONpPefeJeHHbIX BLICOT B IPOrpaMMHpoBa-
HHH, TO NPOLECC CO3AAHHS MPOrpaMMbl He JOJKEH 3aKaHUMBATbCA AJSA BiC
nosiyyeHueM pagGoTaiomleii mporpammel. He cheluTe paccTathCs ¢ BallliM
JEeTHLIEM, IP MHECIIHM BaM CTOJIBKO XJIONOT U MydeHuH. Eme pas BHuMaTeb-
HO npocMoTpuTe nporpammy. [locrapaiiTech H2BJeYb MAKCHMYM  TOJIB3bI
Ha Gynymee. OueHuTe HAEH H METOJBI, HCIOJb30BAaHHbBE BaMH, C TOYKM 3pe-
HHS HX NPUMEHHMOCTH B JPYTHX CHTYaIlHsX H NblTaliTech BIpaboTarth mas-
JIOHHI, oGo6Liaioliye 3TH HAed U Metoibl. Ilo Mepe TOrO Kak YHCJIO TaKHX
maG/I0HoB GyfleT yBeJHUYUBAThCs, GyJeT pacTH U Baille MacTepcTBO, yMeHHe
OIlEHMBAaTb BCe OCOGEHHOCTH KOHKPETHOHM 3ajjauM M MOJIb30BaThCs HauGoJsee
aJleKBaTHBIMHM CPeACTBaMM JJIS MX oTpaxeHus. CKasaHHOe He CJEJyeT Io-
HHMATb KaK NMPH3EIB K IAGJIOHHOMY MBILIEHHIO B porpaMMupoBanuu. Cko-
pee HaoGopot. TpumeHenHe Toro HAM HHOro ma6joHA TpeGyeT riyGOKOro
NpeJBapHTEIbLHOIO aHANH3a HMeouleficss CHTYallMH C LeJbI0 OnpeieseHus,
KaKo#l MMeHHO HIaGJIOH MOXHO NP HMEHUTh B JaHHOH cHTyaluH. U ueM Gosib-
ire aGJIOHOB HAXOAHUTCA B BallleM PaCNOpSXKeHMH, TeM GoJiee HeTaJbHEIM
Jlo/KeH GHTb 3TOT aHamu3. Pe3ysnbTaToM TaKOro aHanusa MOXKET GbiTh
pOXKJeHHe HOBOH OpHIHHANBHON HAeH WIH MeToja. TakuM o6pasoM, HCHOJb-
30BaHHe maGIOHOB OCBOGOAHT BAac OT H30GpeTeHHs BEJIOCHNENA B TeX CHTYa-
LHSX, KOTAa MOXHO J0GDAThCS A0 LeNH B POCKOIIHOH FOHOYHOH MairuHe,
H 103BOJIHT COCPEJOTOYHTh OCHOBHOE BHHMaHHe Ha PellleHHH HOBHIX JJIS Bac
npoGJiem.

9. MNomuuTe, YTO HaWMyumled JOKyMeHTalHeH AJIs JIOGOH MPOrpammel
sIBJsieTCS cama 3Ta mporpamma. ITostomy mporpamma HOJIKHA COXEpKaTh B
SIBHOM BHJe HCUEPIHIBAIOMYIO HH(OPMAIHIO, MPeICTaBJIEHHYIO B BHIE KOM-
MeHTapHesB.

10. YTo6B CHH3WTb MOTPELIHOCTH PE3YJIbTATOB NPH BHITOJHEHHH BHI-
YHCJIeHHH ¢ AeHCTBHTENBHEIMH YHCJIAMH, CJIELYeT:

— wu3beraTh BHIYHTAHHS GIH3KHX YHCEJ,

— wusberathb AesieHHS GOJBIIMX 1O MOAYJIO YHCE] HA MaJjble YHCHa, OCO-
GenHO, eCJIM MOCJefHHEe HMEIOT HEBEICOKYIO TOYHOCTD,

— CJoXKeHHe (BBIYMTaHHE) JVIHHHOM MOC/eJOBaTeILHOCTH UHCEN Ha-
YHHATh C MEHBIUMX YHCeN,

— CTPEMHTbCS] YMEHBIIHTh YHCJIO Onepanui,

— HCIO0JIb30BaTh aJATOPUTMEI, AJiIs KOTOPHIX H3BECTHH OLEHKH OUIHOOK,

— He HCIO0JIb30BaThb CPaBHEHMe Ha PaBEHCTBO JAEHCTBHTENBHBEIX YHCEN
B oneparope IF.



11. TTporpaMMHCTH B CBOHX NPOrpaMMax He BCErjJa SBHO IPHCBAUBAIOT
Haya/lbHble 3HAYeHHS HCNOJIb3YeMBIM NepeMeHHbIM, MOJIarasicb Ha TO, uTo
TPAHCASTOP HJIM 3arPy3UHK NMPHCBOUT HM BIIOJHE ONpejelieH Hble 3HAUEHUS.
ST10 MOXeT NpHBeCTH K leBepHofi paGorte mporpammbl. UToGhl U3GexaTh
TaKoH OIHGKH, cjaefAyeT fBHHIM OGPa3oM NPHCBAHBATL HAyajJbHBIE 3HAUE-
HHSL BCeM HCIHOJb3yeMBIM B IIPOrpamMMe IepeMeHHEIM.

12. Tlpu nporpaMMHpOBaHHM apH(PMETHUYECKHX BHIpaXKeHHil BO H3Ge-
JKaHHE BO3MOXMHBIX HEOXHO3HAUHOCTeH B MOCJENOBATEJbHOCTH BEIOJHEHUS
onepanuil meaecoo6pasHO HCMOJAb30BaTh CKOOKH.

13. Tpu ucnosb30BaHHH B 3aMHCH HAeHTH(HKATOpa nMdp noMenutaiite
HX TOJNBLKO B KoHLe HAeHTH(HKaTopa, Tak Kak uuppw 0, 1, 2, 3, 4, 58
cepefiuHe HAEHTHPHKATOPA MOXKHO BOCIPHHATL Kak 6yksu O, I, Z, 3, 4, S.

14. B TekcTe mporpamMMhl CTapaiTech SIBHO He YHOTPEGJATL KOHCTal-
TH, 32 MCKJIOYeHHeM GHITb MOXKET HYJS M eJHHHUEL. JLJsS KOHCTaHT Jydwe
BBOJHTb HMeHa, KOTOPHIE M HCNOJb30BAaThb B MporpaMme. STO NMPHBOAHT K
Jyuitiefl «<YHTaGeNBLHOCTHY MPOrPAMMBEI M K YMEHbIUIEHHIO YHC/IA BO3MOXKHLIX
OLIHGOK.

15. Crnenyer GHITH OCTOPOXHBIM NIPHM HCHNOJNB3OBAHUH BHIPAXKEHUH,
BKJIIOYAIOIHX ONlepallMH YMHOXKEHUS U JeJIEHHS C LeJbIMHM YHciIamu. [lpu
9TOM HYKHO BCerjia NOMHHTb, UTO B (JOpTpaHe pPe3y/IbTaTOM AeJIEHHUS LEeJNEIX
qnces sBJAfeTCs meyoe uucio. Hanpumep, ecin K u N — nessle nepemes-
nete 1 N=2%(K/2), To K=N Tospk0 TOrAa, Korga K — uernoe uuco.

16. H3sGeraiite ynoTpeGiaTh CMeIIaHHHE apHPMETHUECKHE BbIPaXKeHHS,
cofiepKalliie epeMeHHEe PasHEIX THIOB. [losmpsyiitech Gpynknusavu FLOAT
u IFIX pas npeoGpasoBanusi 3HAueHUH NePeMEHHHIX OJHOTO THIIA B 3Haue-
HHs APYTOro THNA ZaHHEIX,



NMPUJJOXEHHE 1
PEAJIM3ALLUS ONMEPATOPOB YIPABJIEHUSA
TPAHCJATOPOM SA3bIKA ®OPTPAH-IYBHA HA B3CM-8

IMpu onmcanu¥ peanH3alHH ONEPATOPOB HCHOJB3YETCS  ABTOKOL
magieH [26, 33].

1. Peanusauus omepatopa BBIYHCJISEMOro Mepexona.

GO TO (ML,M2, ... ,MN),K
TpaHCAATOp TeHepHPYeT Tabiumy, cofepxamylo KOMaHAH Mepexofa Ha
COOTBETCTBYIOIIHE METKH:

L4-0: ,2WTC, K moduduyuposanue adpeca caedyrowjes
KoMandbL codepscumoin nepementod K
yUJ, nepedaua ynpasreHus Ha mabiuyy
MemoK
L+1: ,UJ,M1 nepedaua ynpasienus na memxy Ml
,NTR,18
L42: ,UJ,M2 nepedawa ynpasrenua Ha memxy M2
,NTR,18
L+4N: ,UJ,MN nepedaua ynpasrenus na smemxy MN

3nech L —agpec, HauHHasg C KOTOPOro pacnoJjiaraerTcsl KOX, COOTBETCTBYIO-
wuil onmepaTtopy BeYMcJAfeMoro nepexopa. Ecam Merka MN Haxopurcst
HeIIOCPEACTBEHHO MOC/e OlepaTopa BRIYMCISEMOrO Nepexoia, TO KOMaHja
no agpecy L-4N He reHepupyercst TPaHCASTOPOM.

Kak BHAHO H3 NpPHBeJEHHOro (parMeHTa, peayM3YIOUIEro ONepaTop
BLIYHCJISIEMOr0 nepexona, npu K=0 mnpousoiiier 3anukIuBaHue, a NpH

=N-|-1 ynpasjenne Gyfer mepegaHo Ha cleRyomuii omepatop, ecau

metka MK He pacmonoxeHa HeIOCPEACTBEHHO IIOCJe ONEPaTopa BHYHC-
JISIEMOTO TNepexoAa.

2. Peanu3zauusa omepatopa ASSIGN.

ASSIGN M1 TO J

Omneparop peannsyeTci TpeMs KOMaHZaMH C HCIOJAb30BaHHEM 14-ro
HHJEKCHOrO perucrpa H cymMmaropa:



14,VTM, =M1 saceika adpeca memxu 8 WHOeKc-pesucmp

TS, 14 cuumeisanue codepicumoz0 UHOEKCHO20 peeliCmpa
Ha cymmamop
,STX, J sanuct adpeca no adpecy nepementod J

3. Peanyusauus omepatopa mepexoia no NpeRNHCAHHIO.
GO TO K,(MI,M2, ... ,MN)

Onepatop ASSIGN nomemaer B Miagmue 15 paspsgos umedoli mepe-
menHo#t K afpec mMeTku mepexopa, a omepaTop mepexoja Mo NMpeinFACAHHIO
nepefaeT YNpaBJeHHe MO 3TOMY axpecy.

B cayuae OTCYTCTBHS NpeJBapHTEJbHOrO BHIMOJHEHHS ONeparTopa
ASSIGN wuinu ucnonb3oBanusi uieHTHQUKaTopa K B JeBo# yacTH apH(Me-
THUECKOTO BHIpaXKEHHS ONMepatop mepexoia MNO MNpeANHCAHHIO HHTepmpe-
THpYeT Maaluke 15 paspsmoB Kak ajpec (XOTH ero TaMm HeT) M nepejaer
ynpaBjeHyue o 3TOMy aipecy, B aTom ciyuae HOCJeACTBHS BLINOJHEHUA
omeparopa HempeJcKa3yeMEl.

,WTC, K modugurayus adpeca
,ud, 0 nepexod

4. Peanusanus onepatopa uukia. B puanexre s3uka goprpan-IlycHa
ynorpeGienye BEIDaXEHUH IS apaMeTpPoB IIHKJA HEJOMYCTHMO,
DO M MU =H,K,lI
Teno yurara

Omneparop peanuayercs clefylomum ofpasoM:

,XTAH npuceausanue HAUANLHOZ0 3HAUCHUS
napamempy yuxia
ZATX, ML
,UJ 5T 6eaycrosnas nepedaua ynpasreHus
Ha nposepKy
+W: ,BSS ,0
Tero yukaa
«M: ,XTA,TIH U3MEHEHUEe NapamMempa Yukia
LA4X I
LATX I
#T: ,X—A,K NpoGePKA HA OKOHHAHUE YUKAQ
,UZA =W

OGpaTuTe BHHMaHue, uto npH H>K Tesno 1uKJa He BEIMONHACTCS HH pasy.



5, Peanusanus apudmeruyeckoro onepatopa IF.
IF (AB) MI, M2, M3
Onepatop peanu3yercsl CiaeAymoouefi HOCie0BATELHOCTBI0 KOMaHA:

swMuCAeHUe apugdmemudeckozo eoipasicenus AB

,LASN ,57

,UZA ,+M2 nepexod npu sravenuu AB=0
,ARX,

,UZA =Ml nepexod npu snavenuu AB <0
,UJ  ,=M3 nepexod npu snaderuy AB>0

Ilpu coBnajeHMH MeTOK BO3MOXKHEI BapHaHTHL.
6. Peanusanus Jormyeckoro onepatopa IF.

IF (L) S

rae L—ugoruueckoe Brpaxenue, S—omneparop., Onepartop peanusyercs
cJeRyomHUM o6pa3oM:

8bluCAZHUe N02UYECK020 Bblpaderus L
, UZA,%L0000 nepexod npu srauenuu L=.TRUE.

, UJ =Ll nepexo0 npu suavenuy L=.FALSE.
%L0000 : , BSS,
C OIMNEPATOP S
#L1 ., BSS,

7. Peasn3auus onepaTopa BH30Ba MOANPOrPaMMBI M BHI30Ba QYHKIHH.
CALL SUB (Al,A2, ..., AN)

CHaua/la BHYMCHAAIOTCA Bce apHPMETHUeCKHe BHIPAXKEHHS; COOTBETCTBYIO-
mue (aKTHYeCKHUM IMapameTpaM. 3HaueHHMs BHIPaXeHHH COXpaHSIOTCA
B ofnacTd paGOYMX NepeMeHHEIX. B MOmporpaMMy HJIH (YHKLHIO mepe-
JaloTcs ajipeca 3THX paGOuMX MePeMEHHBIX MJIM afpeca MpOCTHIX mepe-
MeHHBIX — (paKTHYeCKHX napaMeTpoB. Ilepeiaua mapameTpoB HOAIporpamMme
OpraHH3yeTcsl uepe3 amlapaTHO peaju3OBaHHEIN cTek (MarasuH). Omepa-
topy CALL coorBeTcTByeT clefyioulas IOC/IEA0BATeNbHOCT KOMaHN:

14,VTM,A1 nepedaua adpeca nepeoeo napamempa
,ITS, 14

14,VTM,A2 nepedaua adpeca émopozo napamempa
,ITS, 14

14,VTM,AN nepedada adpeca nociednezo napamempa
LITS, 14
,CALL,SUB nepexod K GbLINONHEHUIO NOONPOZPAMMEL

Onepatop o6palieHust K (GyHKIHHS
P=FUN(ALA?2, ... ,AN)



TPpaHCAHpyeTCs B CAEAYIOHMIYIO TIOC/JeA0BAaTEJILHOCTh KOManA:

14,VTM,Al nepedava adpeca nepeozo napamempa
,ITA, 14

14,VTM,A2 nepedaua adpeca eémopozo napamempa
TS, 14

14,VTM,AN nepedaua adpeca nocredrezo napamempa
,ITS, 14
,CALL,FUN nepexo0 K 66lNOAHEHUIO PYHKYUL
,ATX,P

Criefiyer 0OpaTHTb BHHMaHHe—Iepefaya ajpeca NepBOro (PaKTHYECKOro
napameTpa (QYHKUHM OT/IMYaeTCsi OT CHoco6a Mepefayd afpecoB OCTalb-
HBIX MapaMmerpoB. [IJs mepBOro mapameTpa He NMPOM3BOJHTCS CHBHra yKa-

3aressl CTeKa.
8. Peaymusauus onepatopoe SUBROUTINE r FUNCTION. Ome-

patop
SUBROUTINE SUBRUT(AL...,AN)

peajiu3yIOTCS CIEAYIOWHM 06pasoMs

SUBRUT: ,NAME, 8a20/4080K NpOPAMMEL
14,VTM ,SUBRUT adpec meaa npozpammot
,UJ  ,=BEGIN nepedaemcs uepes 14

SUBRUT==: ,BSS ,
meno npozpammol

«BEGIN:  ,BSS ,

7,MTJ ,8 coxpaHerue 6a3br ebi3viearowedi
npoepammel
14,MTJ ,10 coxpaHerue adpeca Hadara
npoepammot
7,VTM 5C ycmarosxa 6asel npozpammol
STX ,AN sanomunarue aodpecos

daxmuueckux napamempos 6
paboyed obiacmu

,STX LAl

TS 13 coxpaxerue 6 cmeke adpeca
eu3epama

JTS WPl COXpaHeHUe LCNOAb3YeMbIX

pabouux pezucmpos (K=
1,...,6), ecau ecmo
Heo6X00UMOCIb

JTS ,HUPK



,JITS 8 coxparenue 06asvi 6b136180eMOL

npozpammol
ITS cOsuz yrasamess MazasuHQ
,NTP ,3
,NTP ,2
uy |, nepexod K GLINOAHEHUID
npospamMel Ha MemKy
SUBRUT #x%

Oneparop
FUNCTION FUNC(AL,A2, ... ,AN)

peayiusyeTcss aHaJOIHYHO.
9. Peamusanus onepatopa RETURN. Omneparop RETURN B noz-
nporpaMmax M (yHKuHaX opopMisercs CJERYOIHM 00pasoM:

,UJ ,+END nepexod Ha 6a0k ebixoda u3 MoOYas
«END: ,BSS ,

STI,

,STIL 7 e0ccmarosrenue 6ase:

STI ,MPK 80CCMAH0BACHUE COXPAHEHHLIX

e e pezucmpos UIP1, ... , NP6

,STI ,HPI

,STI ,8 soccmariosneriue adpeca sosspamna (IP8)

g QyHKUHHA Jo6aBjsieTcs KOMaHAa 3achIIKM B CTEK 3HAUCHHS

L,UTC,+VALUE
,XTS,
8,uJ , 8036paim 6 Mo0yab, U3 KOMOPO2o
npousowen 66i308

#VALUE — nepeMeHunasi, cofepiKamas 3HaueHHe QyHKIHM,



NMPUJOXEHHE 2
APHPMETHYECKHE ONEPALIU B3CM-6
W CCOBEHHOCTH HMX BbINOJHEHUA

Cucrema komanx B3CM-6 Bkimouaer B cefst ClleAyloulse ONepanuy Haj,
gucIaMH ¢ nuiaBalomeii Toukoil [21, 27, 36] (B cko6Kax yKasaHa MHEeMOHHKA
KOMaH/Ipl Ha aBTOKOJE MajJIeH):

— caoxenne (A4X),

— BpuHTaHHe (A—X),

— ofpartHoe BhuuTaHHe (X—A),

— BHUHTaHHe MoayJeil uucen (AMX),

— H3MeHeHHe 3Haka uucia (AVX),

— ymHoxeHHe (AxX),

— nenenue (A/X),

— cioxeHue nopsarkos (E4-X),

— BBIUHTaHHe nopsaxkos (E—X),

— KODpPeKTHpoBKa mopsiaka ciaoxeHueMm (E--N),

— KOPpPEKTHPOBKA mopsiika BeluHTanueM (E — N).

PaccMOTpHM Ilepeuuc/IeHHBIE KOMaHJAH Y HEKOTOPhIe O0COGEHHOCTH HX BLI-
HOJIHEHHS.

1. Apudmernueckoe cnoxenne (Memoxon A--X). Uucio, Haxopsimee-
Cf Ha CyMMaTope, CKIaJLIBAETCA C YHCJOM, COJeprKalleMcs B CJIOBE Omepa-
THBHOl IAMATH IO HCHOMHHTENbHOMY ajpecy. PesysbTar octaeTcs Ha cym-
matope # B 1—40-v paspajax perucTpa MIagiHx paspsnoB, Copepxumoe
41—48 paspsfioB perucTpa MIaflIuX paspsafoB He HaMeHseTcd. Omepauus
MOXeT NMPOH3BOXHTBCS KaK C HOPMAJM30BaHHEIMH, TaK H C HEHOPMAJIM30-
BaHHBIMM uHCJaMH, PesysbraT omepanuu HOpMajJu3yeTCs H OKpYIJseTcs,
€CJIH HODMAJH3alUs BJIEBO H OKpYyIVIeHHe He GJOKHDOBAHHL.

2, Apudmernyeckoe BouHTaHMe (MHeMOKOR A—X). K3 uucna, naxonms-
{erocss Ha CyMMaTope, BHIYMTAETCS YHCJIO, COepKallieecs B CJIOBE oOmepa-
THBHOH NAMATH IO HCHOJHUTEJbHOMY ajpecy, [ajbHelillee BHINIOJHEHHe
KOMaHJIH aHaJIOTHYHO BBHINOJHEHHIO KOMaHJE apH(pMETHIECKOrO CIOXKEHHS.

3. O6parHoe BuuTanue (Muemokox X—A). M3 uucna, cogepxauerocst
B CJIOBE ONEPaTHBHOA NaMATH MO HCIOJHHTEJbHOMY alpecy, BHIUHTAaeTCH
YHCJIO, Haxojfuleecd Ha cymmarope, Ja/bHefilee BHIONHEHHE KOMaugpl



AHAJIOTHYHO BBIMOJIHEHHIO KOMAHX apH(pMETHUECKOTO CJOMNKEHHS M BHIUH-
TaHud.

4. Buunranue Monydeit (Maemokon AMX), ®opmupyoTCs MOLYJDL YUC-
Jia, HaxOAsIErocss Ha CyMMarope, ¥ MOAYJb YHC/Id, COAEPKALIEroCs B CIOBe
OnmepaTHBHOH NaMATH MO HCHONHHTENLHOMY ajpecy. 3aTeM M3 MOLYJS
YHCJIA B CyMMATOp€ BHIYHTAaeTCS MOAYJb YHCJAa N0 HMCNOJHHTENbHOMY af-
pecy. [Hanbnefiliee BHNONHEHHe KOMAHIH AHAJIOrHYHO BHIIOJHEHHIO
npeabAyIHX TPeX KOMaHJ.

5. U3menenne 3naka (Muemokox AVX). Ilo sTofi KomMaHZe MpPOH3BOAHT-
Csl M3MeHeHHe 3HaKa YHCJa, COJEpXKAUIerocss Ha cyMMaTope, B 3aBHCHMOCTH
OT 3HaKa YHCJIa, HaXOASI(Erocss B CJIOBE ONEPATHBHOM MaMATH IO HMCHOJ-
HHUTeJbHOMY ajpecy. EciH YHCIO MO HCHOJHHTENLHOMY ajpecy OTpHIa-
TeJbHOE, TO 3HAK YHCJIA, HAXOJSUIErocs Ha CyMMaTope, MameHseTcs. Ecau
YHCJIO0 NO HCHNOJHHTENHHOMY ajpecy MNOJOXKHTeNblioe, TO 3HAK YHCAa Ha
cymMMarope He H3MeHsieTcsd. 1—48-it paspsasl peructpa MIAAMIHEX PaspsiioB
racsitcsi. EcaiM neT GJOKHPOBKYM HOPMANH3alHM, TO NOCJE BHIOJHEHHS Ofe-
panMH NPOM3BOAHTCA HODMAJIH3ALUS YHCJAA.

6. Apudmernueckoe ymuoxenue (mHemoxon A«X). Umucmo, comepxa-
Ieecss Ha cyMMaTope, YMHOXaeTcs Ha YHCJO, HaXoAsuieecs B CJIOBE onepa-
THBHOH NMaMsTH 1O HCHOOJNHMTENBHOMY ajpecy. PesynbTaT ocTaercs Ha Cym-
matope M B 1—40-M paspsjax perucrpa MIajHX paspsfoB. Onepaius
MOKeT IPOH3BOAHTLCH KaK C HOPMaJH30BaHHEIMH, TaK ¥ C HEHODMA/IH30BaH-
HBIMH 4HcJaMH. Pe3yspTaT onmepanuu HOPMAQJIH3yeTcs U OKPYIJISETCS, CaH
HOPMaJIM3allHsl BJIEBO H OKpYIJeHHe He GIOKHDOBAHHI.

7. Apudmerudeckoe nenenue (mMuemoxon A/X). Tlo sroii KoManme uyHc-
JI0, COfiepaKalleecss Ha CyMMaTope, JEJUTCA Ha YHCJIO, HAaXOMSIIeEeCS B CJ0BE
onepaTHBHONH NaMATH NO HCIOJHHTEJbHOMY aipecy. Pesysibrar BeIMONHE-
HHS KOMaHJpl OCTaeTcss Ha cymmarope. [lenuTenb KOMKeH GHTh 00s3aTelib-
HO HOPMAaJM30BAaHHEIM UHCJIOM, [1Haue NPH BHINOJHEHHM KOMAHJB NPOH30H-
JeT BHYTpPeHHee NpeprBalle ¢ NPH3HAKOM «IeJieHHe Ha HYJb», a Ha CyMMa-
TOpe OCTaeTCss HeBepPHHIH pe3yJsbTar.

8. Cnoxenne nopsakos (MHemokox E--X). Ilpu Beimosnenuu srtoii ko-
MaHABl K KOy YHCJa, cojepxailerocs Ha CymMmarope, NmpHGaBisercs KOX
HOpS/KA YHC/Ia, HAXOASAUIErocs B CJIOBE ONEPATHBHON MaMATH MO UCIOJHH-
TeJIbHOMY ajpecy, M M3 KOJAa NOpsifKa pe3yJbTaTa BHIUKTAETCA HHCJIO
64 (100B), Tak KaK npY MpeACTaBIEHHM YHCEN] NMPHHATO, YTO IIKANA NOPSA-
koB B OBM casuHyTa Ha 64 (100B), Tak YTO MAlIMHHLIA NOPSJOK YHCJIA
GoJibie (aKTHIeCKOro Ha 64. MamMHHBII NOPAJZOK UHCJIA H3MEHSeTCs B
npegenax or 0 xo +127. HyneBoMy nopsiiKy 4HCJa COOTBETCTBYET MaIIHH-
Hplit mopsifox 64 (100B), mMakcumanbHOoMy nopsiaxy uucaa 63 cooTser-
CTBYeT MAIUMHHEIH mnopsmok 177B, munumannHomy mopsaxy —64 coot-
sercTByeT 000B. H3-3a TOro yTo MalMHHHI NOPsAOK CABHHYT HA 64 exunu-
IbI, IPH CJIOKEHHH NOPAAKOB NOPSIOK pe3yJibTara NpeBslllaeT (GakTHuecKuil
MaIlHHHBIA NOPSAOK Ha 64 exuHHNEL. JlJf KOMIEHCALHH 5TOr0 H3 MOPSIAKA
pesysbTaTa BhHYHTaeTCH 4HCIO 64, MaHTHcca uyuCAa, COZEPKAUIErOCs B



cymmarope, coxpansercs. Onepaiis MOXeT NPOU3BOAUTLCA KaK € HOPMaJIH-
30BaHHBIMH, TAK U C HEHODMA/IH30BAHHEIMH YHC/AaMu. Pe3ysbTaT onmepanuu
HOpMaJIH3yeTcsl, eCJM HOPMANH3alHsi BleBO He GaokuposaHa. Comepx-
Moe 1—48-ro pa3psauoB PerucTpa MIaAuIUX paspsiioB MacHTCS.

9. Briyuranpe nopsiikos (Muemokog E—X). IIpy BhInOMHEHHH KOMaHADI
H3 KOjia MopsiKa uMc/a, COfepaalllerocs Ha CymMMarope, BHIYHTAeTCSI KOJ
nopsAfKa uMC/Ia, HAXOAAUIErocs B CJOBe ONEPAaTHBHON MaMATH MO HCOOJ-
HUTEJIbHOMY ajpecy, H K KONy TOpSJKa pe3yJbTara NPHGaBJISeTCS YHCIO
64(100B). [danbHeiiiiee BHIMONHEHHE KOMaHJbl aHAJOTHMYHO BHITOJHEHHIO
KOMaHJB! CJIOXKEHHS TOPALKOB.

B onepanusx Hajg uHcaaMM (apH(MeTHUeCKOe CJIOXKEHHe, BBIYMTAHHE
H yMHOXKeHHe) MaHTHcca pe3yabTara COCTOMT M3 80-TH pa3psfoB, NMpHYeM
maamuue 40 paspsiOB pacHosaraloTcs B perucTpe MIANIIHX paspsijos, a
crapune — B 1—40-M paspsgax cymmaropa. Ilpu Hopmanusanmuu cpsura-
toTcst Bce 80 paspsioB MaHTHCCH pesyJbTara.

Taxk Kak NpM BHIOJHEHHH apH(pMETHUECKHX ONepamuil HCHOJb3yeTcs
80-paspsannoe NpeicTaBjeHHe UHCA, a MaHTHCCA YHC/IAa B NaMsITH MMeeT
auub 40 paspsuoB, TO HA pe3yJbTaT BHIYHCJIEHHS OKA3HIBAIOT BIHSTHUE Olle-
pAalU¥ CYMTHIBAHHSA THCJA U3 MAMATH HA CyMMAaTop M 3alHCH YMCJIA B NaMATh
¢ cymmaropa. IlosToMy pAjst JyyIIero NOHHMaHHsS HNPOLeCCa BBIYMUCIEHUst
B 3BM apudMeTHUeCKHX BHIpAXKEHHIl PacCMOTPHM BHINOJHEHHE 3THX Ome-
panuii.

10. CunthiBanye yucina (MHemokon XTA). Ilpu BrmosHeHuy 310 Komail-
bl 1—48-i1 paspsjnl COAEPAKHMOro CJOBAa ONEPATHBHON HaMATH MO MCHOJ-
HUTEJBHOMY ajipecy cuHTHBaloTcss B 1—48-ft paspsaas cymmaropa. Kox na
peructpe MJaAMiNX paspsjoB He H3MeHseTCH.

11. 3anucy yucia (MHemoxkog ATX). IlpH BEINONHEHHH KOMaHMB!
1—48-11 paspsfE CONEPIXMMOIO CyMMaropa 3alHCHBAIOTCH B ONEPATHBHYIO
naMsaTh MO HcnoMHuTeNbHOMY anpecy, CofepkHMOe cymMMaTopa M perucrpa
MJIAJUIMX Pa3psfoB COXpaHseTcs.

12. CyuuThiBaHHe U MarasunHoe oGpamenune (3anuchb) (MHemokon XTS).
ITo sToii KoMaHge cogepkumoe 1—48-ro pa3psaioB CyMMaTopa 3alHCHIBAIOT-
Cs B ONEpaTHBHYIO MaMATb IO ajpecy, OnpeleNsieMOMY CUETYHKOM Marasi-
Ha (azpec mepBoro CBOGOXHOrO CJOBa MarasyuHa), CYETYMK MarasyHa yse-
JIMUMBaeTCs Ha efMHHIy (HOBHIA afipec NepBOro CBOGOZHOrO CJOBA Marasu-
Ha), 3aTeM HA CYMMAaTOp CUMTHIBAeTCS CONEPXKHMOe CJIOBAa ONepaTHBHOM mna-
MATH N0 HCHOMHMTeJbHOMY ajpecy. ColepKHMOe perHcTpa MIAajmIHX pas-
PSIOB COXpaHSeTCS.

13. 3anuch 4 MarasunHoe o6pamenue (cuuTbiBanue) (MHeMokox STX).
o sToft KOMaHAe comepxuMoe 1—48-ro paspsAoB CyMMaTOpa 3amHCHIBaeT-
C B ONMEPATHBHYIO MaMSATh MO HCIOJHHTENBHOMY afpecy, 3aTeM CueTuliK
MarasvHa yMeHbllIaeTcss Ha €IMHHIY (afpec MOCJEJHErO BHIMOJHEHIIOTO CJI0-
Ba MarasuHa), COIEp:XHMOE CJIOBA IO STOMY ajpecy CuHThHBaeTcs B l—
48-i1 paspsane cymmaropa. CofepKHMOe perHcTpa MJIafUIHx paspsfioB COX-
paHsercs.



Brmmosnnenne apugmMerHyeckux omepaunuii Ha BOCM-6 mmeer caegyro-
e 0coGEeHHOCTH:

— Tlpu BHINONHEHHH apu(PMETHUECKHX omepanhi HCHNOJb3YeTCs MOAH-
HupoBaHHBI JONONHUTENbHLIA KOX. [Ipy BHpABHHBARUY NOPSAKOB CABH-
raeMoe UHCJIO MONAfaeT B PErHCTP MJajmiMx paspsjioB, Hauunasg ¢ 40-ro
paspsjfa, H IOPOXO/KAET B HeM CHBHraThcsl. MaKCHMaJbHOE KOJHMYECTBO
CHBHIOB, paBHOe 127, GyleT NpH CJIOXKEHUH THCes C ABOMYHEIMHE NOPSIAKaMH
+63 u —64.

— TIlocne BhIMOMHeHUWs onepanuil, ecid HEOGXOXMMO, NPOH3BOXUTCS
HOpMasu3alus Brpaso. IIpu sToM mocierHuit paspsi) pesyJsbTaTa monagaer
B PEerHCTp MJAAIIHX Pa3psl0B, CABHras €ro ColepXXHUMOE BNPABO HAa ONMH
paspsi. 3aTeM, B SaBHCHMOCTH OT COCTOSIHHSI NPM3HAKOB OJOKHPOBKH
HODMaJHS&UMH H OKPYIJIEHHsS, NMPOH3BOXHTCS HODMAIH3alUs H OKpYI-
JIeHHe.

— Ilpu BHIIOJHEHHH ONepalMH HEJEHHSI HCIONb3YETCS CIeNHAaNbHBIR
MeTOZ, IIPM KOTOPOM OCTaTOK OT JeJeHHsl He ompejenseTcd, Ecau umcsio
JIeJINTCA HALEJo, TO Pe3yJbTaT GyAeT TOUHHIM, €cJH HeT, TO AOmycKaeTcs
omuGKka B Miafuiem paspsne. Jeautenap RO/KeH OHTH HOPMaJH30BaH-
M. Ecoiv 3TO ycjioBHe He BHINOJHEHO, TO IPOMCXORHT MpephiBaHHe paGo-
Tl mporpamme. [dequMoe MoXKeT OGHITb KaK HOPMAaJIH30BaHHBHIM, TaK H He-
1H0pMaJu30BaHHEIM. OKpYyr/IeHHE IOC/Te OIepalHH JeJeHHS He IPOH3BO-
JuTCA.

HeoGxoaumo OTMETHTh, YTO apH(pMETHYEeCKHe ONepalHH MOryT BHINOJ«
HATbCS B OZHOM M3 CJIEJYIOIHX PEXKHMOB:

— c HOpManHsanuelt H OKpYIJIeHHEM,

— C HOpManu3anueil ¥ ¢ GJIOKHPOBKOH OKPYIVIEHHS,

— ¢ GJIOKHPOBKOH HOPMaNH3allMH H C OKD yIJIeH HeM,

— ¢ GIOKHpOBKOH HOpMa/NM3allMl H € OGJOKHPOBKONH OKpYIVICHHS.
CranfapTHLIM DPeXHMOM B MOHHTOPHOH cHcreme JlyGHa SIBISIETCS PEXAM C
HopMaJsu3alyell ¥ GJOKHPOBKOH OKDYIJIeHHS,

Hopmanusanus pesysnbTaTa BjeBO NPOU3BOJHTCA B TOM CJyuyae, eciH
pesyJbTaT ONepPalMH Haj MaHTHccamMM MeHbime 0.5 IS MONOXHTEJBHHIX
yuceJ H MeHbIne WM paseH 0.5 Aas oTpuUIAaTeNbHBEIX UHces, MaHTHCCa CABH-
raetcst BJIEBO Ha CTOJBKO PaspsANOB, CKOJILKO HEOGXOAHMMO AJs TOrO, YTOGH!
MaHTHCCA pe3yJbTaTa cTajga Gojbile WM paBHa 0.5 /IS NOJMOXKHTENbHBIX
yucea u Goabine 0.5 pist oTpuuaresqpHBIX uucesa. M 3aTem H3 mopsifka pe-
3yJbTaTa BBIUMTAETCS UHCJIO, PaBHOE KOJMUECTBY CABHrOB. IIpu HOpMaiin-
3alMH Pe3y/IbTaTa BJIEBO MOXKET BOSHUKHYTh OTPHILATEIbHOE NepenoHeH e.
B aTOM ciiyyae HOpMa/IH3amys NPEKPaIlaeTcs, a CyMMaTop H PErHCTp Maaj-
HIHX Pa3psfioB racarTcs.

Oxpyraenue pesynbTaTa B apH(METHUECKHX ONEPALASX CJOKEHHS,
BBHIUHTAHHS, YMHOXEHHS NPOU3BOAHTCS JIOTHYECKHM CJIOKEHHEM eJHHHUEI
¢ MJajIIMM PaspsAoOM CyMMaTopa MaHTHCCH B CAENYIOUIHX CJAydasx:

1) ecy HOpMANH3aLMA He HYXKHA, a B MIaJIIHX paspsajax pesysbTaTa
ecTh XOTs Gbl OJiHA €HHHNA,



92) mocjie HopMaJIM3aliH BIPaBo, €CJIH B MIaJUIHX PaspsAiax ecTb XOTH
OBl OFHA eMHHIIA,

3) nocie HOpMANH3ALMM BJEBO, ecaM NO HOPMAIM3auUM OblIa XOTH
GH OfHA eJMHHIA B MJIAJUINX Paspsjax pe3y/abTaTa M NPH HOPMAAH3AIUH
BJIEBO M3 MJIaJIMX PaspsiOB B CTapliHe He IepeulIa HH OXHA eJHHHIA.

VckmioueH e cOCTaBJseT ONepalus JejeHHsi, KOTopas He TpeGyeT OK-
PYIVIEHHS pe3yJbTaTa, TaK KaK NpY BEIGDAHHOM aJIrOPUTME ee BHMOJHEHHS
4acTHOE PaBHOBEPOSITHO MOXKeT MOJYYHThCA KaK C U3OHITKOM, TaK H C He-
JIOCTaTKOM,



IIPUJNOXEHMHE 3

HCNO0JIb30BAHUE UH®OPMALIHH, BbIJABAEMOW
0C JUCHAK, NMPH OTJIAAKE NMPOrPAMMBI

HA ®OPTPAHE

IMpu BO3HHKHOBEHHH B mporpamMe omuGkH, ¢urcupyemoii OC, meua-
TaeTcs coofieHle 00 OWHOKe M COJEPKHMOE CHEIHaJbHEIX pErHCTpoOB
BACM-6 (OC dukcupyer jajneKo He BCe OWIMGKY NMPH BHIOJHEHHH TIPOrpam-
Mbl). DTa HHPOPMAILHA BMeCTe CO 3HaHHEM TOrO, KaK HCIIOJb3YIOTCS PerucT-
pst 3BM nporpammoii, m03BoJISIET BO MHOTHX CJIy4asix JOBOJBHO JIETKO 06-
HapYXKUTh MPHYHHY H MECTO OIIHGKH B MPOTpPaMMe.

Hanee nano omucaHHe HH(popMalkH, BhifaBaemoit OC, H mpHBOAMTCH
MeToJHKa noucka owwubok [6, 26, 33|,

KOMAHIA TIIPEPBIBAHMUS — conmepxkumoe cJioBa, COAEpPKalIEro
KOMaHJIy, TP BHIIOJHEHHH KOTOpO# 3aHKCHpoBaHa OMHGKa, IedaTaeTcs
B (hopmaTe KOMaHZz.

HCI1. AIP.— neuaTaeTcsi HMCIOJHHTEJbHBI afpec KOMaHIH, NPH Bbi-
TOJIHEHUH KOTOpOo# 3apHKCcHpOBaHA omuOGKa,

CYMMATOP — neuataetcs COJep:XHMOe cymMmaropa B ¢opmare Je-
CTUYHOrO YHCJIA C MJaBaiouell TOUKON H B BOCBMEDPHYHOM (hopmarte.

PMP — neuataeTcs COIEPKHMOe P2THCTPa MJIaMIUHX pa3pAj0B B BOCh-
MepHYHOM (opmare.

ATl — agpec npephBaHHf. DTO agpec JHGO Toil KOMAHIB!, KOTOpas
BHI3BaJa aBapuiHYIO CHTyauuio, JHOO afpec OJHOA H3 CeMM CJIeAYIOmHX
3a Helt KOMaH[,.

D — agpec mHOC/TEQHEr0 BBHIMOJHMBLIETOCS B INporpaMue 3KCTpaKoia
(3KCTpaKOX — CHellMalbHass KOMaHAa, BHIIOJNHSOMAA ofpalienue K cral-
napTHeM QyHKiusM, nanpumep SIN, COS, SQRT u ap.).

PK — pexxum BbIOJNHeHHs KoMaHJpl. OH NMOKAa3bIBAE€T PEXHM pPabGoTul
LLEHTPAJILHOrO NPOLECccopa B MOMEHT BO3HUKHOBEHHS OMHOKH. CMEICH 3Ha-
YeHHH STOro perucTpa Takoi e, Kak M y onepaH/ia B IOJI€ aipeca KOMaHAL!
NTR s3eika Magmed. Enxmnuna B coorsercrsytomem paspsaae PK osnauaer
cienyloulee:

paspsan: | — GIOKHPOBKa HOPMAJM3aLHHU,

2 — GJIOKHpPOBKa OKpYIJIeHHus,



3 — qoruueckas rpynna,

4 — rpynna yMHOXEHMs,

5 — rpynna cloxeHus,

6 — GJOKHPOBKa NPEPHIBAHHS MO NEPenoJHEHHIO.
Ecnu, nanpumep, PK=3, T0o B MOMeHT npepriBaHkKs nporpamMma paGoTajia B
pexuMe GJIOKHPOBKH OKPYIVIEHHS M GJOKHPOBKH HOpPMaJH3aLluH.

H1, 12, ..., 6 — coaepkEMOE NePBHIX ILUECTH HHAEKCHBIX PETHCTPOB.

B HHUX MOT'YT cofepKaTbCs TeKylHe 3HAYEHHS TeX HHJIEKCOB, C KOTOPHIMH
npepBaHHas nporpamMa obpaiajach K MaccuBaM. Hampumep, eciu omug-
Ka NMpOH30uLIa B NOZNPOrpamme

SUBROUTINE PRIMER
DIMENSION B (100)
DO 1 K=1, 100

1 B (K)=0.
RETURN
END

T0 B M1 MOXKeT CTOATL TeKyluee 3HaueHHe nepemenHolt K.

W7 — rax HasbiBaeMblit 6a30BHEIH PerHCTp, OH YKa3sbiBaeT agpec 6asbl —
afipec nepBOi KOHCTAHTH HJIM PaGoueil TuelKH NpepBaHHON MOAIPOrp aMMHL.
Jlns moznporpamMel, HaMCaHHOM Ha (opTpaHe, agpec Gassl Beeraa Godbiie,
ueM ajpec NOCJeJHero OnepaTopa STOH MOANPOrpammbl, KOTOPHIH Ompese-
JNF€TCA MO JIMCTHHTY OTHOCHTENBHEIX aJpecoB, IOJYUYEHHOMY HDPU TpaH-
C/IAUHH,

W10 — agpec  mocJjenHero  BHIIOJHEHHOTO — BO3BpaTa  (omeparop
RETURN BumoniHsercs TakMM 06pasoM, YTO ajpec, O KOTOPOMY IpOHc-
XOfMT BO3BpaT, oKaswBaercss B M110) unu Gasa Toif MOANpOrpaMMel, OTKy/aa
npousowIo ofpamieHue K mpepBaHHOH mopmporpamme. Tak, Hampumep,
ecau mpepsana noxnporpamma PRIMER, a M10 ykaseBaeT Ha Tesio mogmnpo-
rpammel PRIM, To0 ouenb BepositHo, uto Bh30B PRIMER mpousomes u3
PRIM, npuuem monyns PRIMER He ofpamancs HH K KaKHM APYTuM dop-
TPaHHBIM NOANPOrPaMMaM.

M11 — paGounit peructp, KOTOPHIl yyacTByeT NPH OpPraHH3aUMH Ha-
4aja paGotsl oprpaHHEx mogmporpamm. O6muno HM11=0,

H12 — appec Bxoaa B mognporpammy, B Hauajse pa6oth gopTpanHHX
NOANPOrpaMM B 3TOT DErHCTP 3aHOCHTCS JIHGO agpec BTOPOH fYeHKH NOJ-
nporpammebl, eciv obpaineHHe GO CHEJaHO K OCHOBHOMY BXOAy, JIMGO
ajipec BX0la, K KOTOPOMY GHIJIO clesiaHO obpalleHHe,

W13, V14 — B nmporpammax Ha (opTpaHe He HCIOMb3YIOTCH.

W15 — appec BosBpara, IIpu Brmosnenuu oneparopa CALL, ofpane-
HHe K (QyHKOHH, ONepaTopy-pyHKUHH H T, I, B 9TOT perucTp saHocHrcs
anpec BO3BpaTa, MO KOTOPOMY MOXKHO OIpeeJHTb MECTO, H3 KOTOPOro mpo-
usouio o6pamenue, Ecin M15=H10, To 310 0O3Hauaer, yTo BO3BPAT mpo-
H30ILIeN, NpUYeM APYTHX oOpalleHHil OT MOMEHTa BEI30Ba AO NPeEpHIBalHs
K KaKHM-JTHGO NMOZNporpamMmam He GHLIO.
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W16 — nopTUTcs TMpH Oo6pallleHHH K SKCTPAKOAAM, HO MOXKET COZep-
KaTb ajpec NOCTeNHero GakTHYeCKOro MapameTpa B MOCJAEAHEM BHIOJHEH-
HOM omepartop eobpauleHHs K (GOPTpPaHHOH mogmporpamme (BHI3OB MOJLMPO-
rpammsl CALL, BbI30B (yHKIHH, BBI3OB OnepaTopa-(pyHKUHH).

W17 — perucTp CUETYHK MarasuHa, ero HopMajbHOe 3HaueHHe [OJIK-
HO GHTb GoJbille 3HadeHHst perucrpa 3ITICU. Ecau U17=3IICY, 10 BO3MO-
JKeH OCTaHOB MO cuMThBaHHIO. Eciau H17 menbme 3[ICU, T0o 370 03Haua-
eT, uTO nporpamma (HampuMep, 3atepeB cama ceGs) McmoptHaa H17.

3I1CY — peructp agpeca OCTaHOBA NO 3aMHCH WIH HO CYMTHIBAHHMIO.
Ecnu mnepex 3arpy3ko nporpamMmel He OBIIO PACUIHPEHHS NaMsATH
(+*CALL FICMEMORY), o 3TICU=53400.

CKasaHHOe O BO3MOXHBEIX COCTOSIHHSIX DErHCTPOB MOXKET HE COOTBET-
CTBOBATh JEHCTBUTEJBIOCTH B CJAEAYIOMHX CJydasx:

1) ec/id OCTaHOB MPOHU3OIIE] B KaKOH-THGO CTAHAAPTHOR HJIH CHCTEMHOI
nporpamme,

92) ec/iu mporpamMma TepsieT ympaBieHHe,

3) B cayuae ynotpeGmeHHs MOANPOrpamMM, HaNHCAHHBIX He Ha ¢op-
TpaHe.

IMp umep. PaccMoTpHM HA npuMepe KOHKPETHOH mporpammsl (cm.
3ajauy 17 u ee peieHHe) METOAHKY HCIOJb30BaHHA CayxKeGHOH MHpOpMa-
UHH Jsis ToucKa owuGok., Ha c. 134, 135 npusened mOJHBIA JIMCTHHT
NpOrpamMmbl, COAEpKalyi: TeKCTH IVIaBHON NporpamMbl U NOANPOrPaMME C
TaGJIMIaMH OTHOCHTeJbHEIX aJPeCOB ONepaTopoB NPOrpamMbl, TaGiaHLy 3a-
rPY3KH NPOTPaMMBI B TaMATh, KOTOpass CJEAyeT Mocjie YNpaBsiomed fu-
pextuBe *EXECUTE, guarnocrnueckoe coobuienue of omu6Ke ¥ HHGOp-
MalHio, NeyaTaeMylo ONepalHOHHOH cHUCTeMOl,

Kak BHIHO M3 JIMCTHHTa, NpH HCHOJHEHHH [POTPaMMbl HpPOHM30IIA
omn6ka BBOJa-BHBOZa. Ilo Buay omeparopa FORMAT (o naneuaran B
CTPOKe, cJefyiomell mocje AMarHOCTHYECKOrO COOGIeHHsT 06 OuIHGKE), KO-
TOpPHIf MPH 5TOM HCNOJb30BAJCH, SICHO, YTO OH HOCHT CIydaifHBI XapakTtep
M TaKas CHTYalHs MOIVIa BOSHHMKHYTb IIPH IOTepe yNpaBJeHHs, KOrka npo-
rpaMMa HauyWHaeT cJaydaiHEIM 06pasoM «TyJATb» MO NaMSTH, TeM GoJee,
uto no anpecy 2637 (Bce ajpeca JalOTCs B BOCBMEPHUHOM BHJIE) HHKAKHX
ofpaienuil K onepamnusM BBOAa-BEIBOJA HET, AHAIH3HP Y BEAABAEMYIO Olle-
PaLHOHHOM CHCTEMOM HH(OPMALMIO, MOXKHO SaKJIIOUHTD CJefyloiee,

1. Bazopeit peructp HM7=2660 npuHagmexMT HOAMpOrpamme
SUBSUM: 2632<2660<2667,

2, Pernctp M12=2633 — agpec  BTOpPOro cJOBa INOXMPOrpPaMMEL
SUBSUM, Hauunaroweiics ¢ agpeca 2632: 2633=2632--1.

3. OGpamenne K cucremuoil nognporpamme BCDWRIT# npousowo
no agpecy 2637, 4To yKasHBaeT Ha ONepaTop

1 INSUM=INSUM-M (K)

noanporpammbet SUBSUM, KOTOpOMY COOTBETCTBYET AHAmMasOH aJAPECOB OT
2635 mo 2646 BKJIOYHTEJNBHO.



Peructp M15=2640 ykaspBaeT, 4TO BO3BPaT JOJIKEH OCYIIECTBHTbCA
Ha KOMaHJly, HaxOAsIylocs B JiHana3oHe ajpecoB onepaTopa

1 INSUM=INSUM+M (K)

TaK Kak 2635<<2640<2646.
Takum 0GpasoMm, Bce IOJO3DEHHsI OTHOCHTENIbHO BHHOBHHMKAa OLIMGKH
NajaloT Ha omeparop

1 INSUM=INSUM+-M (K)

NPH BHIIOJIHEHHH KOTOPOTO MPOM3OHLIO ofpalreHHe K NOANPOrpamme
BCDWRIT:=. IIpocmMatpuBas MH(OpPMAIHIO, OTHOCAILYIOCS K TepeMeHHBbIM,
BXOJSAIIMM B 3TOT ONEPatop, OGHapyXKHBaeM, YTO MacCHB M He omucan B
noanporpamMme SUBSUM. B pesynprate sTOro ofpalleHue K sJeMEHTy Mac-
cHBAa BOCHPUHAJIOCH KaK oOpalleHHe K OJHOHMeHHofi pyHKuuu. B pe-
3yJbTaTe ymnpasJjeHHe GbLIO MepeaHo o agpecy MaccHBa M, YTO H NP HBEJIO
K «OGAyXAaHWIO» NporpaMMbl nmo mnamsaTH K noxnporpavme BCDWRIT:.
[MpuBeneHHOe HHXe aBTOKOAHOe paciuHpeHue nopnporpammel SUBSUM
NOATBEPXKAAeT cKasaHHoe. OGpaTHTe BHUMaHHe Ha TO, YTO HJAEHTHOH-
Katop M, BocupuHuMaeMblii B nognporpamme SUBSUM kak uMs GyHKuuu,
He [eyaTaeTcss B CIMCKe HMEH MOANpOrpaMM M (pyHKIHH, BHI3BIBAEMBIX U3
SUBSUM. 310 o6bsicHsieTcss TeM, 4T0 M siBisiercss (hOPMabHBIM MapaMer-
pom moanporpammer SUBSUM, a caenoBatenbHO, GakTHUECKOE HMS MOMXET
ObITb NPOH3BOJBLHEIM,

ABTOKOJL MADLEN

El y'NAME

. ’
FT+571 : ,SUBP ,
FT%002 ¢ ,SUBP ,
FT2003 : ,SUBP ,
STOP# : ,SUBP ,
SUBSUM : ,SUBP ,
%C : JEQU , =+32
0000 PROGRAM : ,ENTRY,
0000 0001 14VTM , El
— 0025 WUl » ¢BEGIN
0001 El + ,BSS ,
Csx%2eHAUAJIO O[TEPATOPA 1
0001 sXTA ,=64000000 00000000
- ,ATX , ISUM
0002 ,NTR , 3
C23222HAUYAJIO OMEPATOPA 2
— 0043 14,VTM , ISUM
0003 JITS v 14
— 0045 14VTIM , M
0004 JITS , 14
- nNTR ] 18
0005 13,vIM , SUBSUM
0006 ,NTR , 3
- . NTR , 18

Csx%x3HAUAJIO OIMNEPATOPA 3



0007

0010
0011

0012
0013
0014

0015
0016

0016
0017
0020
0021
0022
0023
0024

0025
0025

0026
0027
0030
0031

0032
0032

0033
0034

0035
0036
0037
0043
0044
0045

0043
0043
0044

0035

0043

0044

0044

0015

0040

gWoool

¢BEGIN : ,BSS
7,MTJ
14,MTJ
7,VTM
JITS
JITS
LTS
LTS
sNTR
LNTR
10,U3
,BSS
,STI
,STI
,STI
,STI
8,uJ

¢END :

/1 :

IsuMm
IMPL%1

......
tw
&
@

«DATA H

' N
y 14

» FTa571
» ISUM

y 14

» FTx002

3

=64000000 00000001
IMPL&l
18

z 3z
| ]
- =

%

14
FT#002

IMPL# 1

3

,=64000000 00000001
, IMPLs#1
,=64000000 00000012
, 18

, «W0001
, FT2003
, STOPe

“ e ® e Y G e ® v o woaoueow

- e v o w
00 =t s B = @
w Qo

N W

® =

e ® v e e v e e W e w

, 12023440 22251525
» 23236447 13044463
y 13630460 22231451
1

s 1

» 10

’

’

L}

.

64000000 00000001
64000000 00000002



0045 ,OCT 64000000 00000003

*
0046 ,OCT , 64000000 00000004
0047 ,OCT , 64000000 00000006
0050 ,OCT , 64000000 00000006
0051 ,OCT , 64000000 00000007
0052 L,OCT , 64000000 00000010
0053 ,OCT , 64000000 00000011
0054 ,OCT , 64000000 00000012
10,SET ., sDATA
0055 1, . M
,END , El
CTPYKTYPA INOJATIPOTPAMMBI:
3ATOJIOBOK 00001
OBO3HAYEHUS 00007
- 00000
— 00000
UNEHTUGUKATOPBL 00005
KOMAHJBI 00035
TPYIIA BSS 00014
KOHCTAHTBI 00006
OAHHBIE 00012
PACCBIJIKM 00001
YUCJIO MEP®. 0089 YKCJIO OIIME OIMEPATOPOB 0000
ABTOKOJZ, MADLEN
SUBSUM : ,NAME,
%C : ,EQU , a+22
0000 0001 14,VTM , SUBSUM
— 0016 ,Ul , ®BEGIN
0001 SUBSUM : ,BSS |,
C###3xHAUAJIO OMTEPATOPA 1
0001 ,XTA ,=64000000 00000001
- LATX , K
0002 ,NTR , 3
— ,NTR , 18
0003 »W0001 ¢ ,BSS
Cs##52HAUAJIO OTTEPATOPA 2
0003 2l : ,BSS ,
0003 0032 114,VTM , K
- JTA , 14
0004 ,AOX ,=40000000 00000000
— 0034 JWTC , M
0005 13,VIM ,
0006 ,ATX , »ERROO
— 0033 ,WTC , ISUM
0007 ,XTA ,
- ,NTR , 3
0010 ,A+X , %ERROO
— 0033 ,WTC , ISUM
0011 JATX
- ,XTA , K
0012 ,NTR , 3
— JA+X ,=64000000 00000001
0013 JATX , K
- ,X—A ,=64000000 00000012



0014 J,NTR , I8
— 0003 JUZA , %W0001
Cxs#%# HAYAJIO ONTEPATOPA 3
0015 0024 ,Ul , sEND
0016 #«BEGIN : ,BSS ,
0016 7,MT] , 8
- 14,MTJ , 10
0017 0026 7.VTM , 1C
- STX , M
0020 STX , ISUM
- JTS  , 13
0021 JITS . 8
_ JATS
0022 ,NTR , 3
- ,NTR , 2
0023 10U
0024 sEND : ,BSS ,
0024 ST
- STL , 7
0025 ST , 8
— sul |,
0031 *ERROO : ,BSS , 1
0032 K : ,BSS , 1
0033 ISUM : ,BSS , 1
0034 M : ,BSS , 1
.END , SUBSUM
CTPYKTYPA TIOAIPOIP AMMBI:
3ATOJIOBOK 00001
OBO3HAUYEHMS 00000
- 00000
- 00000
UOEHTUGUKATOPBL 00000
KOMAHBI 00026
TPYIIIIA BSS 00004
KOHCTAHTHI 00003
LAHHBIE 00000
PACCBIJIKH 00000

YUCJIO MEPP. 0056

YHCJIO OIIHB. OMMEPATOPOB 0000
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BBK 22.18
b83
YK 519.6

BopoBun I K, Komapos M. M,; Spomesckuit B. C.
Oup6KH-JOBYWIKA TNpH NporpaMvupeBaHuM Ha gopipane/Ilog  pex.
10. M. Baskosckoro—M.: Hayka. I'm. pep. ¢wus.-mar. aur., 1987.—
144 c.— (BbubauoTeuka MpPOrpaMMHCTa).

OCHOBHOE COZiep2KaHHe KHHTH COCTaBJSIOT 3ajauH, LeJb KOTOPBIX —
NOMCK OlMGOK B NpPHBEJEHHLIX NporpaMmax Ha c¢oprpaHe. 3ajiauH OXBa-
TBIBAIOT IIMPOKHMH CHEKTP OUIHGOK, OTHOCAIIHMXCS NPAKTHYeCKH KO BCeM
acneKkTaM f3bIKa (pOPTPaH: CHHTAKCHC f3BIKA, THOBl JAHHLIX, YNpPaBJsio-
IHe OIepaTopHl, - MOAY/bHAS OpraHH3allHs NPOrpamMM, MpeACTaBJeHHE
JaHHBIX M apHMeTHYeCKHe ONlepallHH, ONlepaTOphl BBOZa-BhIBOAa. Ilpi-
BOAATCA NOApPOOGHBIE pemeHus. JleTajJrHO pPaccMOTPeHBI HCTOYHHKH BO3-
HHKHOBEHHS omHMO0K. O6GCyKIaeTcs CTHAb NPOrpaMMHPOBaHHS KakK IJan-
HBbIH (paKTOp, BAMAIOMMA Ha KauecTBO IPOrpaMMBbL.

Knura paccuntana Kak Ha HAUHHAIOMMX, TaK M Ha OMNHITHBIX IPO-
rpaMMHCTOB. MHorue BONMpOCH! NPEACTABJSIOT HHTEPeC NpPH IPOrpamhu-
POBaHHH Ha JAPYrHX f3bIKax.

Puc. 3, Bu6nunorp. 44 Hass.

Penmensexr
ynen-xoppecnongent AH CCCP JI. H. Koposes

B 1702070000—1137 87 © Wsmarenserso <Ha
—————— T <« .
053(02)-87 Tnasuast penaxuuayxa’
dusHKO-MaTeMaTHIECKOHA

JIMTEPaTYPhl, 1987~
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