OEJIEPAJIBHOE ATEHTCTBO CBA3U
Ceepo-KaBkasckuit ¢punuan
opaena Tpynosoro Kpacuoro 3namenu (enepaibHOro rocy1JapcTBEHHOTO OIOIKET-
HOTO 00pa30BaTEIHLHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs
"MOCKOBCKHUI TEXHUYECKHI YHHUBEPCUTET CBSI3U U MHPOPMATHKHU "

(KN4

CgKo

Meroanueckue ykazaHus
JUTSl IpOBeIeHUs 1abopaTopHOil paboThl Ne/

10 TUCIUILINHE

«CUCTEMHOE NTPOI'PAMMHOE OBECIIEYEHHUE»

10 TEMEC

«UccaenoBanue padoThbl y4eOHOr0 KOMITMJISITOPA»

Hanpagnenue noaroToBku:
09.03.01 HMudopmaTrka U BEIYUCIATEIbHAS TEXHUKA

[Tpodunm IIporpamMmmHoe o0ecnieyeHne M HHTEJIEKTYaJIbHbIe CHCTEMbI
BoruucianreibHble MAIIMHBI, KOMILJIEKChI, CHCTEMbI H CETH

PocroBs-Ha-/lony
2019
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VJIK 681.3.06 (076)
BBK 32.07

YuxkanoB A.H. CucremHoe nporpammHoe obecneuenue. Mccnenoanue pado-
ThI Y4eOHOTO KOMMIWIATOpPA. MeToanuecKne yKa3aHus ISl TIPOBEICHHsI J1abopaTop-
HO paboThl Ne5. Poctos-nHa-/lony: CeBepo-KaBkazckuit punman MTYCH, 2019.- 24
C.

B moco6un u3i10KeHbl METOJUYECKUE PEKOMEHAAINH U COJIepKaTeIbHbIE Ma-
TEpHAabl A7l MIPOBEACHUS 3aHATUNA M3YyYEHUIO CHUCTEMHBIX PECYPCOB M aJITOPUTMOB
paboTsl QaitnoBoii cucteMbl coBpeMeHHBIX OC, a TakkKe YTUIUT JJIs U3y4eHHs], KOH-
TPOJIsI 1 BOCCTAHOBJICHUS JaHHBIX B (hailyioBoit cucteme. Kpome Toro paccmarpuBa-
I0TCSI MEXaHU3MBbI yIpaBieHus (ailyioBoil cUCTEMOMN MPOTPaMMHBIMHU CPEJICTBAMHU C
MOMOIIBIO HHTEep(eiica MPUKIATHOTO TPOrPAMMHUPOBAHMS.

[Tocobue copepKUT HEOOXOIUMBIE CITPABOYHBIE MAaTEPHUAJIBL.

Meroanueckue ykazaHus MpeIHAa3HAYCHBI JJIS CTYACHTOB, OOYYArONIUXCS IO
HarnpasieHuto noaroroBku 09.03.01 HMudopmatnka ¥ BbIYHCIUTENbHAS TEXHUKA,
npoduiis BeraucnuTenbHble MalluHBI, KOMIUIEKCHI, CUCTEMBI U ceTH, [Iporpammuoe
oOecrieueHne U MHTEIIEKTYaIbHbIE CUCTEMBI.

[Tocobue mpeaHasHauEHO 71l UCTIONB30BAHUS MPU U3ydeHUU aucuuiuine Cu-
CTEMHOE MPOTPaMMHOE 0OecTieueHHe, a TAK)Ke MOXKET OBITh MCIOJIB30BAHO TMPEToa-
BaTCSIMUA U CTYJACHTAMHU NPH W3YYEHUHW POACTBEHHBIX AWCIIUIUIMH W B TIPOIIECCe ca-
MOCTOSITEJIbBHOM PabOTHI.

YuebHoe mocodue 06cyxkaeHO0 U 0100peHo Ha 3acenanuu kadeapsr UBT
[Tporokon Nel ot 26.08.2019 r.

Peuenzent 3aB. kadenpoit UBT n.1.H. npodeccop Coxkoinios C.B.
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Jlabopamopnan paboma 1. Hecnedosanue pabomut yueonozo Kom-
nunamopa.

1 AHaam3 npeaMeTHOM 00J1acTH

1.1 KoMnuasitopsl

TpancasTop - 3TO mporpaMma, KOTOpasi IEPEBOJAUT UCXOAHYIO IIPOrpaMMy B
HKBUBAJICHTHYIO €ii OOBEKTHYIO mporpammy. Eciu OOBEKTHBINA S3bIK MPEICTaBISET
co00l aBTOKOJ WJIM HEKOTOPBIA MAIIMHHBIA A3BIK, TO TPAHCIIATOP HA3bIBAETCS KOM-

IMAJEATOPOM.

ABTOKOII OYCHb OJIM30K K MAalllMHHOMY S3BbIKY, OOJIBLIIMHCTBO KOMaH/J aBTOKO-

Jda - TOYHOC CUMBOJIMYCCKOC IMMPCACTABJICHUC KOMAaH/{ MAallIMHLI.

Accembiniep - 3TO mporpamma, KOTOpash MEpEeBOAMT HCXOJHYIO Iporpammy,
HaIlMCAaHHYIO0 HAa aBTOKOJE WJIM Ha si3bIke accemOiepa (4To, CyTh, OJHO U TO K€), B
OOBEKTHBIN (MCTIOTHSAEMBII) KO/I.

KOMHI/IJ'ISITOpI)I MUIITYTCA KaK Ha aBTOKOAC, TaK U Ha A3bIKaX BBICOKOT'O YPOBHA. KpOMC TOrO0, Cyuic-

CTBYIOT U CIICHHUAJIBHBIC A3BIKH KOHCTPYUPOBAHHA KOMITUJIIATOPOB - KOMIIWIATOPBI KOMITHJIATOPOB.
Kommussstop kommumsitopoB (KK) — cucrema, mo3Bossitonias reHepUpoBaTh
KOMITWJISATOPBI; Ha BXOZE CUCTEMBI - MHOXKECTBO T'PAaMMAaTHK, @ Ha BBIXOJE, B U/€alIb-
HOM ciy4ae, - nporpamma. MHoraa nox KK moHMMaroT s3bIK IpOrpaMMHUpPOBaHUs, B
KOTOPOM HMCXOJHAasl IIporpaMma - 3TO ONHUCAHUE KOMIMWJIATOPA HEKOTOPOTO fA3bIKA, a
O0BEKTHAs MporpaMMma - caM KOMITWJISITOP AJI 3TOro sizbika. McxoaHas mporpamma
KK - ato mpocto popmanuzMm, ciaykaiuid i ONUCAaHUS KOMIMISTOPOB, COJIepkKa-
LI1H, SBHO WJIM HESIBHO, ONMCAHUE JIEKCUYECKOI0 ¥ CUHTAKCHYECKOTO aHAIN3aTOPOB,
reHepaTopa KoJ0B M JPYTuxX dacteu cozmaBaemoro kommuisaropa. Oosruno B KK uc-
MOJIB3YETCA pean3alus CXEMbI T.H. CHHTAKCUYECKH YIIpaBisieMoro nepesonaa. Kpome

TOI'0, HCKOTOPBIC U3 HUX NPCACTABIIAOT coOou CIICHUAJIBHBIC A3BIKWU BBICOKOT'O YPOB-
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HA, Ha KOTOPbIX y,Z[O6HO OIIMCBIBATb AJI'OPHUTMbI, UCIIOJIB3YEMBIC IIPH CO3JaHUN KOM-

MMAISITOPOB.
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1.2 Jlorndeckasi CTpyKTypa KOMIUJISTOpA

Ha pucynke 1 npencraBieHa CTpyKTypHas cXeMa KOMIIUIISATOpA.

Hexomean
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Pucynok 1 — Cxema koMnuisitopa
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Hcxoonas npoepamma — TEKCT IPOrpaMMBbl Ha SI3bIKE BBICOKOTO ypoBHs (Hampumep [lackans), Ko-

TOPBIN TOJKEH OBITh MEPEBE/ICH B MAILIMHHBINA KOJI.

Hnpopmayuonnvie mabnuyvl - caMOCTOATENbHbIE CTPYKTYpPBbI, 3apaHee 3aloJIHEHHblE (Tabiauna

TEPMHHAJIBHBIX CHMBOJIOB), @ TAK)KE 3aIIOJIHAIOIIMECS B XOJ€ JEKCUYECKOIO aHAIN3a U JIONOIHIIO-

11ecs BO BpeMst paboThl.

Jlexcuueckuii ananuzamop BBINOJHSET Paclio3HAaBaHHE JIEKCEM fA3bIKAa M 3aMEHY MX COOTBETCTBYIO-

muMu kopamu. Iloj ekcemamMy MOHMMAIOTCS JIEMEHTAPHbBIC €IUHULIbI, BXOASAIINE B CTPYKTYpPY
MIPEJIOKEHUS A3bIKA, TAKUE KAK KJIFOUEBBIE CJI0OBA, KOHCTAHThI, UMEHA U T.I1. [IpaBUIIbHOCTD

3aJaHus CTPYKTYpPBHI TPEUIOKEHUS s3bIKa Ha (ha3e JEeKCHUECKOro aHaim3a He BhIonHseTcs. Pe-

3yJIBTaTOM SIBJIISIETCS MOTOK JIEKCeM (KOJOB — CChbUIOK Ha TaOJIMIIbl), SKBUBAJIEHTHBIH HCXOJAHOMY

TEKCTY.

Cunmakcuueckuii anaauzamop HeoOXOIUM JUIsl TOTO, YTOOBI BBIICHHUTb, YJIO-
BJICTBOPSAIOT JIU MPEAJIONKEHUSI, U3 KOTOPHIX COCTOUT MCXOJHAsl Mporpamma, mpaBu-

JIaM I'paMMAaTHUKHU 3TOI'O A3bIKA.

Cemanmuueckuu ananu3. Ha 3TOM 3Tame OCymIeCTBISICTCS KOHTPOJIb THIIA U
BHJIa BCEX UICHTU(UKATOPOB U APYTHUX OMEPaHIOB.
T'enepayus npomescymounoeo koda. llpoucxoaut mpeoOpazoBaHUe UCXOAHONU MPOTPAMMEBI B MIPO-

MEXXYTOUHYIO (HallpuMep, OJIbCKYI0) pOpMY 3alHCH.

Onmwmwauuﬂ NPOMENCYMO4YHOCO Kooa — BBIACIICHUC O6IIII/IX HOI[BBIpa)ICGHI/II;'I

N BBIYHNCJICHUC KOHCTAaHTHBIX HO,Z[Bpra)I(CHHI;'I.

daza onTUMH3AIUU TIpeAHA3HAYCHA JJII YMEHBIICHUS HW30BITOYHOCTH IIPO-
IpaMMBI TI0 3aTpaTaM BPEMEHHU U MaMATH. B 3aBUCUMOCTH OT KPUTEPHUEB MPOCKTH-
pOBaHUS TpaHCIATOpa JaHHas (Gaza 00pabOTKU MPOrpaMMbl MOKET UCKITFOYAThCS U3

[MKJIa 00pabOTKH MPOTPaAMMBL.

Pacnpedeﬂenue navamu. Ha 3Tom 3Tame BBIACIAIOTCA KOHKPCTHBIC apccCa

M0JIB30BATEIS O] IEPEMEHHbIE, KOTOPbIE T€HEPUPYIOTCS] KOMITUISITOPOM.

T'enepamop obwvexmrnoco (accembieprHoco) K0Oa — BBITIOJIHSIET IMOJCTAHOBKY

KOJOBBIX O6p213L[OB Ha BBIXOJHOM SA3bIKC, COOTBCTCTBYIOIIHUX IIPOMCKYTOYHBIM KO-
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naM mporpammel. ['eHepaTtopy Kojia MOTYT He TpeOOoBaThCs 111a0JI0HbBI, OH BECh MOXKET

OBITH peasin30BaH B MPOLETYPHOM BHUJIE.

Mawunno-3asucumasn komnuaayus. 3aBUCUT OT TOTO, KAKUE UCIIOJIb3YIOTCS pe-
ructpsl. PaboTa 370l mpoueaypsl 3aBUCUT OT COTJIAIIEHUN, IPUHSTHIX JJIs1 UCIIOJIH -
eMoi yacTu nporpammbl. Hampumep, Bbifensercss 0a30BbId PErucTp Ijs TEKyIIen

AKTUBHOM 3aIlCU B CTEKE.

Ha Bcex 3Tux 3Tanax mpoucxoguT padoTa ¢ pazauyHoro poaa tabmuuamu. B
YaCTHOCTH, I KaxJ0ro 0J0Ka (€C/IM TaKOBBIE CYIIECTBYIOT B SI3bIKE) WACHTU(HKA-
TOPBI, ONTUCAHHbIE BHYTPH, 3aIIOMUHAIOTCSI BMECTE CO CBOMMHU aTpuOyTamu. Y CIOBHO

BCE€ 3TH 3TaIbl MOXXHO U300pa3UTh CIECAYIOIMINM 00pa3oMm:

Hotogaan
T CC Panirda
Cramep ( BIETTAE CH- Iermeparnpo O IIT IR ATTET Cemeparn
e CREE TTf OOV Eofa ofexTHOrO
| | AHATIHE | | TOHHAT O | 1 | | EOma

Eofa

Pabora ¢ Tabmearang:

Pucynok 2 — Pabota ¢ Tabnumamu

OueBnHA 3aBUCUMOCTh CTPYKTYPbl KOMIIMJISATOPA OT CTPYKTypbl OBM, TOuU-
Hee, OT UMEIOLIEUCS IPOU3BOAUTEIBLHOCTH cUCTeMBl. Hanpumep, mpu Majnon naMsaTu
YBEIMYMBACTCS KOJIMYECTBO MPOXOJA0B KOMIWIALMK (T.H. MHOTOIIPOXOJIHbIE KOMITHU-
JSITOPBI), @ MPU HATUYUHU TaMSATH OOJIBIIOr0 00beMa MOXKHO BCE 3Tallbl KOMIWISLINN
IIPOU3BECTH 3a OJMH NPOXOJ (M TOI/Aa Mbl UMEEM JIEJI0 C OJHONPOXOIHBIM KOMIIMIIS-

TOPOM).
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I[anee MBI paCCMOTPHUM HCKOTOPBIC U3 3TUX COCTABHBIX JacTeu nmponecca KOM-

IIHIATNHA.

1.3 Jlekcuueckuii ananu3. Ckanep

Jlekcudeckuil aHaIU3aTop MPECTaBISIET cOO0M MOAYJh pa3dopa TEKCTa Mpo-
rpamMMbl. Pa30op mpoucXouT B 3aBUCUMOCTH OT UMEIOIINXCA y HETO B MaMSITH Tep-
MUHAJBHBIX CHUMBOJIOB W TIpaBUJIAMHU OMPEIEICHUS TUIOB JaHHBIX. KaXKIblid sI3bIK
UMEET CBOM OTPAHWYCHHUS 10 THIAM JaHHBIX, JOMYIIEHUS U OCOOCHHOCTH CO3JaHUs
(cTpoeHUs1) KOHCTPYKIIMH, MPUMEHEHHUIO onepaTtopoB u T.1. [Ipu pabote ckaHepa uc-
MIOJIB3YFOTCST TP TAOJIHUIIBI: TaOJINIIa TEPMUHATIBHBIX CHMBOJIOB, TAOJIUIIA CHUMBOJTNY -
CKUX UMEH W TabJuIla JUTEPaJOB — JTO 3aloJHSIeMbIe TaOnuimpl. Tabmuiia Tepmu-
HAJIBHBIX CUMBOJIOB XPaHUT BCE KIIOUEBHIE CJIOBA U CHEIUAIBHBIE CUMBOJIBI UCIIONb-
3yeMbIe B SI3BIKE, a TAK)KE KOJbI, COOTBETCTBYIONIHNE KKIOMY CHUMBONY. Tabnmiia
CUMBOJIMYECKUX MMEH 3aIOJIHSIETCS B Ipoliecce pa3dopa TeKCTa MpOorpaMMmbl U Xpa-
HUT B cebe MMeHa UIAeHTU(UKATOPOB (CUMBOJIMYECKUX MMeH). Tabnuiia 1urepanon
TaK)Ke 3arMoOJIHAETCS B IMpolecce pa3dopa MporpaMMbl U XpaHUT B ce0e JTUTEpaIbl:
YUCJICHHBIE U CTPOKOBBIC 3HAYCHMUSI, C YKa3aHUEM THUIIOB JAaHHBIX U OTHOCHUTEIHHBIX

aJpecoB.

Pacnipenenenwne mo Tabimmam mporuCXoIUT CISAYIOMUM 00pa3oMm.

Ckanep B mIpoIecce aHallu3a TeKCTa MPOrpaMMBbI BBIJIENISIET OJIUH U3 DJIEMEHTOB
TEKCTa ¥ CPaBHUBACT C KaXIbIM TEPMUHAIBHBIM CHUMBOJOM. Eciu Takoil CUMBOI
HalJIeH, TO B BBIXOJIHOM KOJ MepenaroTcs Koj Tabmuipl U cnenudukarop (Homep
CTpPOKHU B Tabnuile). B ciiydae eciiv 3TOT 2JIEeMEHT HE SIBISETCS TEPMUHAIBHBIM CUM-
BOJIOM TIPOBEPSAETCS, SBISETCS JIM OH UACHTU(HUKATOPOM (TIEPBBI CUMBOJI OOBIYHO
OyKkBa, OCTaJbHbIE MOTYT OBITh JTU0O OYKBOM, 100 MUPOIT), €CIIN TaKOH ONpe/eIieH,
TO JTAaHHBIN SJIEMEHT 3aHOCHUTCS B TAOIMIy CUMBOJHYECKHUX WMEH, a K BBIXOJHOMY
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KoAy A0OaBiseTCs Mapa YHMCIEHHBIX 3HAYEHWI: HOMep TaOiauubl U CHElUpUKATOP
HAICHHOTO AJIeMEHTa. B ciydae ecnu Takoi 3JeMEHT B TaOIuIle y>Ke UMEETCs, TO B
BBIXO/IHOM KO/ 3aHOCUTCSI HOMEP TabJIMLbI U ero cnenudukatop. B tabnuiy nurepa-
JIOB 3aHOCSIT YHUCJICHHBIE, CTPOKOBBIE U MHBIE OIPE/IEICHHbIE A3bIKOM 3HaueHus. [Ipu
TOM PACHO3HAETCS THUM 3HAUYEHMS U TYT K€ 3aMO0JIHAECTCS OTHOCHUTENbHAs Ta0JInIa

aJIpcCOB.

BrixogHoil koa, copMHpOBaHHBIM CKaHEPOM, MEPEAACTCS HA CIEAYIONIYIO

CTa/ini0 00pabOTKU — CHHTAaKCUYECKUN aHAIIN3.

Takum oOpazoM, alropuT™ pabOThl MPOCTEUIIEr0 CKaHEepa MOXKHO OMHUCATh

TaK:

® TIPOCMATPUBAETCA BXOJHON IMOTOK CHMBOJIOB NPOrpaMMbl Ha HCXOJHOM
A3bIKE 70 OOHAPYKEHHsI OUYEPETHOT0 CHUMBOJA, OTPAaHMYMBAIOLIETO JIEKCe-
My,

® I BRIOPAHHOM YaCcTH BXOJHOTO TIOTOKA BBHITIOIHICTCS (DYHKIIHS paciio3Ha-
BaHUS JICKCEMBI;

® [IpU YCIEUIHOM paclio3HaBaHUU HH(OpMaLMs O BbIIEICHHON JIEKCeMe 3a-
HOCHTCS B TAOJUITy JIEKCEM, M aJlTOPUTM BO3BpAIIAeTCs K IEPBOMY JTaIly;

® [IpM HEYCHEIIHOM pAaclO3HABAaHUM BBIJAETCS cooOlIeHne 00 omudke, a
JaJIbHENIINe NeUCTBUS 3aBUCIT OT pealn3alii CKaHepa - IMOO €ro BBINOJI-
HEHUE TpeKpamaercs, Ju00 JeaeTcsl MOMbITKa Paclo3HATh CIEAYIOIIYIO
nekceMy (MAET BO3BpaT K MEPBOMY ATaIy ajJrOpuTMa).

PaGota mporpaMmMeI-ckaHepa pOA0DKAeTCs 0 TeX Mop, MoKa He OyayT mpo-

CMOTPEHBI BCE CHUMBOJIBI TPOTPAMMBI Ha UCXOTHOM SI3BIKE U3 BXOJHOTO TIOTOKA.

Ta6n1/1ua TEPMHUHAJIBHBIX CHUMBOJIOB B HpOCTeﬁmeM cJ1ydyac MOXET UMCThb CJ'IG)IyIOHH/II\/’I BHUJ KaK I10-

Ka3aHo B Tabmure 1.

Tabnuua 1 — Tabnuiia TepMUHAIBHBIX CHMBOJIOB

Nen.n. | TepmuHanbHbII KommenTapuii (0603HaueHue)
CHMBOJI

1 PROGRAM 3aro0BOK MPOrPaMMBbI

2 VAR Onucanue nepeMeHHbIX
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BEGIN

HayaJio Tena nporpamMmsl

3

4 END Koner Tena mporpamMmsl

5 INTEGER I{enbIii THIT TaHHBIX

6 FOR CueTHblli onepaTop LMK (J1715)

7 TO KirroueBoe ¢c10BO cUeTHOTO omeparopa mukia (J10)
8 DO KiroueBoe ¢10B0 (BBIOIHUTH)
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[Tponomxenue Tadauibl 1

Ne .. | TepMuHanbHBIN KommenTapuii (0603HaueHue)
CHMBOJI
9 WHILE OrniepaTop 1KKIIA € IPEAYyCIOoBUEM (TIOKA)
10 DIV Jlenenue neno4YnCcIeHHOS
11 MOD OcTaToK OT LIEJIOYUCIIEHHOTO ASJIEHUS
12 AND Jlormueckoe U
13 OR Jlormueckoe MJIN
14 = IIpucBouTh 3HaYCHHE

CHauajia 3amojHseTCs Ta6JII/IHa JICKCEM (TepMI/IHaJIBHI)IX CHMBOJIOB), 3aTCM
HA4YMHACTCA CHUTBIBAHUC U 06pa60TI<a BXOJHOI'O TCKCTA IPOrpaMMhbl IMOJIb30BATCIIA.
HpI/I pa60Te CKaHCpa IPOUCXOAUT 3aIIOJIHCHHUC Ta6JII/IH CHMBOJIMYCCKHUX MMCH U JIH-

TEpasoB.

JlaHHbBIE TaOIUIBI MOTYT BBITJISIETH CICAYIOIIMM 00pa3oMm:

Tabmuma 2 — Tabauna CUMBOJINYECKUX UMEH

Ne .. Wnentudukarop Tun Pa3mep, 3anuma- | OTHOCUTEIBHBIN aapec
€MbI{ B [IaMATH, | B IAMATH
Oaift

1 | INTEGER

2 Y REAL

3 X1 REAL

Ta6nuna 3 — TaGnauna auTepaion

No .11. Jlutepan Tun Pa3mep, 3anumac- OTHOCHUTENBHBIN a]I-
MBIH B ITAMSITH, pec B maMATh
OailT

1 1 INTEGER 2 0

2 100 INTEGER 2 2

PesynbraTom paboThl ckaHepa SBISETCSA TOCIEI0OBATEIIBHOCTh KOJOB JICKCEM.
Kaxxaplii KoJ1 JIeKCeMbI 00BIYHO TIPEACTABISACTCS KOAOM TaOJHIIBI U CIICITU(UKATOPOM
(MOpsAKOBBIN HOMEp B Ta0IMIle, KyJa 3aHECeHa JIeKcema). DTO MO3BOJIAET U30eKaTh
JOTIOTHUTEIPHOTO TIOWCKA M0 Ta0nWIlaM Ha CIHEAYIOIIMX dTarax TPaHCISIIH.
Hampumep B pesynapTaTe 00paOOTKH CKaHEPOM CICAYIOMIETO MPEII0KEHUS S3bIKa

[Tackanp
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FOR I:=1 TO 100 DO Y:=X1

OyzeT mojy4eHa CTpoKa:
<1,06><2,1><1,14><3,1><1,07><3,2><1,08><2,2><1,14><2,3>,
I7ie B YIJIOBBIX CKOOKax rapa yucel 3aaeT KoJ Tabiuibl U cnenndukatop. MoxxHo ohopMuTh U B

BUJIE TaOJINIIBI.

Tabmuua 4 — Ta0nuna BEIXOAHBIX CUMBOJIOB

Ne .. 1 2 3 4 5 6 7 8 9 10
Tabauia 1 2 1 3 1 3 1 2 1 2
Crpoka 6 1 14 1 7 2 8 2 14 3

DyHKIIMOHAIBHO B CKAHEPE MOTYT OBITh BBIZCIICHBI ClIeAYIONIe MOy [4]:

1) BbIAEJICHUE U3 BXOJHOW CTPOKH OYEPEIHOTO CIIOBA;

2) TOHWCK B TaOIHIAX JIEKCEM H ONPEIC/ICHHE KO/Ia JIEKCEMBI,

3) GbopmupoBaHKE W BBIBOJ BBIXOIHOW CTPOKH.
Jliist MOty st BBIJIEIIEHUS CIIOBA BayKHA MH(POPMALIUS O TOM, KAKHE€ CUMBOJIBI MOTYT OBITh IIPHU3HAKA-
MU Hayaja Wid KoHla cioBa. Hanpumep, B si3bike [lackanp kiroueBble coBa OTAEISIOTCS OT JPY-
TUX 3JIEMEHTOB TIpeioxkeHus mpodenamu. CrnoxkHee 0OCTOUT JEN0 C BbIACICHUEM UICHTH(PUKATO-
POB U UHMCEN, TOCKOJBKY pa3eNuTeNeM Al HUX MOXET CIYXUTh JII000W APYyroil CUMBOII, HE BXO-

TSN TI0 OTIPEACIICHUIO B UACHTU(GUKATOP HIIM YUCIIO.

[Tpu 3amonHeHUN TaOIUI] BHITIOTHSAETCS MPOBEPKA HA HATMYKUE B HEHM 2JIEMEHTa,
COBMAIAIOIIETO C BBIJCICHHBIM UJICHTU(PUKATOPOM MM KOHCTAHTOM, ¥ TIPU COBIIajie-

HUH 3aHCCCHUC B Ta6J'II/II_[y HC BBIITOJIHACTCA.

B 3amaun nocnenHero Moy BXOJUT 3aHECEHUE B BHIXOJHYIO CTPOKY KOJIOB JIEKCEM.

B nomnonHenune k cBoeit OCHOBHOW (DYHKITMH, PACTIO3HABAHUIO JIEKCEM, CKaHEP OOBIYHO TAKXKE BbI-
MIOJIHSAET YTEHHE CTPOK HMCXOJHOW MpOrpamMMbl M, BO3MOJKHO, I€4YaTh JMCTHHIA HMCXOJHOW IpO-
rpaMMbl. KOMMEHTapuu UTHOPHUPYIOTCS CKaHEPOM, 3a HCKIIOUEHHUEM TOTrO Ciydvas, KOrJa OHH
JIOJIKHBI ObITh Hame4yaTaHbl U, TAKUM 00pa3zoM, 3 (HEKTUBHO YIANISIOTCS U3 UCXOJHON MPOTpamMMbl
JI0 Hayasia mpolecca rpaMMaTu4eckoro pazoopa.

Crnenyromieit cragueil ananm3a sSBISETCS] CHHTAKCHUECKUN pa3oop.

JlekcuYecKknii 1 CUHTAKCUYECKUIM aHAJIM3aTOPbl B3aUMOACHUCTBYIOT MEXIY CO-

ooii. CyIlecTByeT Ba OCHOBHBIX CIIOCO0A B3aUMOJICUCTBUS:
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1) peanusyercs Ha OCHOBE MPSAMOTO JIEKCUYECKOTO aHaym3a. OT CHHTaKCHYECKO-
ro aHaJau3aTopa MOCTYMAaeT 3alpoC «IaTh JEKCEMY» M YKa3bIBACTCSl THUII JICK-
CEMBI;

2) HempsiMOHW Jiekcndeckuii aHain3. CUHTAaKCHYCCKHI aHAJIM3aTop BBIZAACT 3a-
MIPOC «IaTh JIGKCEMY», THI JICKCEMBI HE yKa3biBaeTcs. HeT pemarorero 610-

Ka, CHuTacm, 4To pa60TaeT I'pyIiiia mmapaJuiiCJbHBIX aBTOMATOB.

1.4 CUHTAKCUYECKUU U CEMAHTUYECKHUH aHATU3

CHHTaKCHYECKN aHAIM3 - 3TO IPOLECC, B KOTOPOM HCCIEAYETCS LENoyYKa
JIEKCEM M YCTAHABIIMBAECTCS, YJIOBIECTBOPSAET JU OHA CTPYKTYPHBIM YCIIOBHSIM, SIBHO
c(OpMYyJIMPOBAHHBIM B ONPEICIICHUU CUHTAKCUCa S3bIKAa. JTO — camasl CIJIO)KHas

9aCTb KOMITHUJIATOpPA.

CUHTaKCHYECKHI aHAIM3aTOP PACWICHSET UCXOJHYIO MPOTpaMMy Ha COCTaB-
HbIe 4YacTH, (GOPMHUPYET €¢ BHYTPEHHEE IpEJCTaBIICHUE, 3aHOCUT WH(GOPMAIIUIO B
TaOJIUIly CUMBOJIOB U Jipyrue Tadiuilbl. [Ipu 7ToM MpOU3BOAUTCS MTOTHBIN CHHTAKCH-
YECKHUU Y, IO BO3MOXHOCTH, CEMAHTUYECKU KOHTPOJb Mporpammbl. DaKTHUUECKH,
ATO - CHHTAKCUYECKH yIpaBisieMas nmporpamma. [Ipu 3ToM 0O0BIYHO CTPEMSTCS OTJie-
JINTh CUHTAKCUC OT CEMAaHTHMKH HACKOJIBKO 3TO BO3MOJKHO - KOTJ[a CHMHTAKCHYECKHUH
AHAIM3aTOP PACMO3HAET KOHCTPYKIMIO UCXOJQHOIO SI3bIKa, OH BBI3BIBAET CEMAHTHYE-
CKYIO TIPOIIEAYPY, KOTOpasi KOHTPOJUPYET ATy KOHCTPYKIIMIO, 3aHOCUT UH(POPMAITUIO
KyJla HaJ0, MPOBEpsICT Ha AyOJIMPOBAaHUE OMMUCAHUS TIEPEMEHHBIX, TPOBEPSET COOT-

BCTCTBUC TUIIOB H T.II.

[Ipoliecc CHHTAKCHMUECKOTO aHaIM3a MOXKET PACCMaTPUBATHCS KaK MOCTPOEHUE
JepeBa rpaMMaTHIeCKOTo pa3zdopa sl TPAHCIUPYEMBIX MPEIIOKEeHUH. [ paMmMaTuku
MOTYT MCHOJIb30BAThCS KaK JIJIsl MOPOKACHUS TaK U JIJISl PACIIO3HABAHMS MPEIJIOKE-
HUM s3bika. [lopokaeHre HauMHAeTCsl ¢ HayajdbHOIO MOHATHUS (UJIM aKCUOMBI I'paM-
Matuku). [Ipu pacno3HaBaHUU C MOMOIIBIO FPAMMATHUYECKUX MPABUI MOPOKIAETCS
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IpeJIoKEHNE, KOTOPOE 3aTEM CPaBHUBAETCS C BXOAHOW cTpokoi. IIpu sTom mpume-
HEHUE TPABWJI MOJCTAHOBKH JIJISI TIOPOKIEHUS OYEPEAHOTO CHMBOJIA MPEIOKEHUS
3aBHCHUT OT PE3YJIbTaTOB CPABHEHHS MPEABIAYIINX CHMBOJIOB C COOTBETCTBYIOIIMMHU
CHUMBOJIAaMU BXOJHOH CTpPOKH. Pe3ynbrar aHaim3a MCXOIHOTO MPEIOKCHHUS B Tep-
MHHAX TPaMMAaTUYECKUX KOHCTPYKIMHM yAOOHO MPEICTaBIATh B BHJE JAepeBa. Takue
JIepEBbsl OOBIYHO HA3BIBAIOTCS OepesbsiMi cPAMMAMUYECK020 pa3zoopa Wi CUHTaK-
CUYECKUMU JepeBbsiMu. Ha pucynke 3 m300pa)keHO JI€peBO IpaMMaTHUYECKOro pas-

oopa mrs npemnoxxenuss READ (VALUE).

<read>

READ ( id )
{VALUE}

Pucynok 3 — JlepeBo rpammarudeckoro pazdopa

MeTtoibl rpaMMaTUYECKOTO pa3dopa pa30dMBAIOTCS Ha JBa OOJIBIIUX KJIACCa 80CX00AUUe U HUCXO-
Osiyue — B COOTBETCTBUH C MOPSAIKOM MOCTPOCHHUS JIepeBa rpammaTHdeckoro pazbopa. Hucxons-
e (METOIbl CBepXY-BHU3) HAUMHAIOTCA C aKCHOMBI TPaMMaTHKH, C KOPHS JepeBa U MBITAIOTCS TaK
€ro HapailuBaTh, YTOOBI MOCJIEIYIONINE Y3JIbl JE€PeBa COOTBETCTBOBAIN CHUHTAKCUCY aHAIU3UpPYe-
MOTO BbIpakeHUs1. Bocxosiimue (METOapl CHU3Y-BBEPX) HAUMHAIOT C DJIEMEHTOB MPEJIOKEeHUs (C
"TUCThEB") U OTHICKMBAIOT B FPAMMAaTHUKE KaKOMY MOHSTHUIO OHU COOTBETCTBYIOT, T.€. ONPEACISIOT
POIUTENBCKYIO BEPIIMHY JIJISl 3TUX AJIEMEHTOB, U T.JI. IOKA HE MPUXOJAT K KOPHIO JiepeBa (akcuoMe
rpaMmaTHkd). B COBpeMEHHBIX KOMIIIIATOPAX MPUMEHSIFOTCS KaK HUCXOSIINE, TaK U BOCXOJISIIHE

METOBI.

HOCTOI/IHCTBOM BOCXOOAIICTO METOAA ABJIACTCA €0 HCCOMHCHHAA IIPOCTOTA, a

TAKIKC BBICOKAsA CKOPOCTH BBIITOJIHCHMA (He TPaTUTCA BPCMs Ha IMOUCK IIpaBHIIa PC-

TYKITAN).
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OpxHako Bce 3TH JOCTOMHCTBA HAMMPOUYb MEPKHYT MEpe TIIaBHBIM HEJJOCTaTKOM
JTAaHHOTO MeToja. [[eno B ToM, 9TO 37€Ch MPAKTHUYECKH OTCYTCTBYET Kakasi Obl TO HH
Obl1a TUarHocTuka (M Tem OoJiee - Jiokanu3anus) omubok. Bo BTOpBIX, HEKOTOPHIE

OIINOKHU B HCXOJHOM BBIPAKCHHUU HC JUATHOCTHUPYIOTCA BOBCC. HaHpHMep, BBIpAXKC-

(13 %24

HUS, B KOTOPBIX BCTPEUAIOTCS UIYIIHE MOAPST CKOOKH “(” 1 «)”.

[ToaToMy mpW manmbHEHIIEM pacCMOTPEHHH OyIeT paccMaTpUBaThCS HUCXOMSIIUN pa3dop, Kak
HanOoJIee MPUTOJHBIA METOT TIPH PYYHOM HAITUCAHUH KoMmmuisTopa [4].

Kpome 3TOro, anropurMbl CHHTAaKCHUYECKOro (TpaMMaTHyYecKoro) pasdopa (KOHTpPOJIS) AENST Ha
CHHTAaKCUYE€CKU-OPUECHTUPOBAHHBIE M CHUHTAaKCHMYECKH-HEOPUEHTHUpPOBaHHBIE. CHHTAKCUYECKHU-
OPUEHTHUPOBAHHBIE AITOPUTMBI SIBJIAIOTCS YHUBEPCAJIbHBIMU JIJII HEKOTOPOTO CEMEUCTBA S3BIKOB U
nepexo/] K paclo3HaBAHUIO MPEIJIOKEHHUM IPYroro si3blKa BBINOJIHSAETCA IIyTEM CMEHbl TpaMMaTH-
KM, T.€. [pPAMMAaTHKa BBIIOJHSAET POJib HEKOEH "MporpaMmMbl’ pacrio3HaBaHUs MPEJIOKEHUN S3bIKA.
['1aBHBIM TOCTOMHCTBOM 3TOT0 Kjlacca alrOpUTMOB SIBIISIETCA UX YHUBEPCAIbHOCTh, @ HEAOCTATKOM
- HaTM4Yue U30bITOYHOCTH BCJIEICTBUE OPUEHTAIIMN HA CEMEHCTBO SI3BIKOB.
CHUHTaKCUYECKU-HEOPUEHTUPOBAHHBIC AJITOPUTMBI OTIUYAIOTCSA TEM, YTO MOPSIIOK JEHCTBUN B HUX
onpenenseTcs MpaBujiaMyd rpaMMaTUKU JaHHOTO KOHKPETHOTO s3bIKa. JlOCTOMHCTBOM 3TOr0 Kjacca
AITOPUTMOB SIBIISIETCS OTCYTCTBHE U30BITOYHOCTH, a HEIOCTATKOM - HEBO3MOXKHOCTh MEPEHACTPOH-
KM Ha pacro3HaBaHHUE MPEIJIOKEHUN IPYroro sA3bIKa.

B nanpneitmem Mbl OyneM paboTaTh ¢ CHHTAKCUYECKU-HEOPUEHTUPOBAHHBIMU QJITOPUTMAaMH, T.K.

6YI[6M pa6OTaTB JIMIIb C OAHUM A3BIKOM — y‘le6HLII>i sI3BIK Ha OCHOBE sA3bIKa Ilackanisb.

1.5 I'pammaTuku

['pammaTiKa si3bIKa IPOTPAMMHUPOBAHHUS SIBISIETCA (POPMAIIBHBIM OMKUCAHUEM €T0 CUHMAKCU-
ca uan GopMBbL, B KOTOPOW 3alucaHbl OTAENbHbIE MPEAI0KEHUSI IPOrpaMMBbl UM BCsl porpamMma.
['paMMaTiKa HE ONUCHIBACT CeMaHmuKy WM 3HaYeHUs pa3IMuHBIX Mpepioxenuit. Madopmanus o
CEeMaHTHKE COJIEPKUTCS B IporpaMMax reHepaluud oObEeKTHOro Kojaa. B kauecTBe wiumocTpanuu
pa3HUIBI MEX/TY CHHTAKCHCOM U CEMAaHTUKON PAaCCMOTPUM JIBa NMPEAIOKEHUS:

I:=J+K

31



I:=X+Y

rae X u Y sABISAIOTCS AeMCTBUTENBHBIMU NepeMeHHbIMY, a |, J, K — nenbiMu nepemeHHbIMU. OTH
JIBa IIPEUIOKEHUS] UMEIOT OJIMHAKOBBIN CUHTaKcuc. O0a sBIIAIOTCSA OlepaTopaMy NMPUCBaUBaHUs, B
KOTOPBIX IPUCBAMBAEMOE 3HAYEHUE ONPEIEISIETCS BBIPAKEHUEM, COCTOAIIMM M3 JIBYX MMEH Iepe-
MEHHBIX, Pa3/IeJICHHBIX OllepaTopoM cioxeHus. OHaKO CEMaHTHKa ITUX JBYX IPENJIOKEHUHN CO-
BEPILEHHO pa3inyHa. [IepBoe npeayiokeHne roBOPUT O TOM, YTO NIEPEMEHHBIE B BBIPDAKEHUU JIOJIK-
HbI OBITh CJIOXKEHBI C UCIOJIb30BAHUEM LIEIIBIX apU(PMETHUECKUX OIepaluii, a pe3ysbTaT CI0KEHUS
JIOJDKEH OBbITh IPUCBOEH NepeMeHHoU |. BTopoe mpenyoxkeHue 3a1aeT CIOXKEHHE C IUIABAIOIICH
TOYKOH, Pe3yJIbTaT KOTOPOTO JIOJDKEH OBITH MPeoOpa3oBaH B LEJIOE YUCIIO Hepe]l MPHCBAauBaHUEM.
OueBUIHO, ATU J1Ba MPEUIOKEHUS OyAyT CKOMIIMIMPOBAHBI B pa3jMyHbIC MOCIEI0BATEIbHOCTU
MAaIIMHHBIX KOMaHJ, XOTS UX I'PaMMaTU4E€CKOe ONIMCAaHUE OJMHAKOBO. Pa3znuuus Mexay HUMHU IIpo-
ABSITCSI Ha ATale reHepaluu o0bEKTHOTO KOJa.

Ha pucynke 4 nokazanel BH® rpammaruku, ucnosb3yeMble B IUIJIOMHOM npoekre. [loa-

YCPKHYTBIC BOJIHUCTOM JTUHHEH 3JI€MEHTBI MOTYT OITYyCKAaTbCA (He HCHOJIBI%OB&TBCH).

1. <prog> 1= PROGRAM <prog-name> VAR <dec-list> BEGIN <stmt-list> END.
2. <prog-name>:=id ;_

3. <dec-list> :=<dec>{;<dec>}

4. <dec> ;.= <id-list> : <type>

5. <type> ;= INTEGER | REAL | STRING

6. <id-list> c=id{,id }

7. <stmt-list> :=<stmt>{; <stmt>} ;

8. <stmt> ;.= <assign> | <for> | <read> | <write> | <while> | <repeat> | <if>
9. <assign> =id := <exp>

10. <exp> = — <term> { + <term> | — <term> }

11. <term> ::= <factor> { * <factor> | DIV <factor>| / <factor>}
12. <factor> = id | int | real | <text-val>| (<exp>)

13. <read> ::= READ ( <id-list>)

14, <write> .= WRITE ( <value> {, <value>})

15. <for> ::= FOR <index-exp> DO <body>

16. <index-exp> ::=id := <exp> TO|DOWNTO <exp>

17. <body> = <stmt>| BEGIN <stmt-list> END

18. <value> ;.= <id-list> | <text-val>

19. <text-val> :='<text>'

20. <text> ;.= string

21. <if> ::= IF <cpaBuenmne> THEN <body> ELSE <body>

22. <cpaBHenue>::= <factor> <ycnosue> <factor>

23. <ycnoBue> =>|<|=|>=|<=|<>

24. <while> ::= WHILE <cpaBuenue> DO <body>

25. <repeat> ::= REPEAT <body> UNTIL <cpaBHeHue>

Pucynok 4 — YpoueHnnas rpammaTuka s3pika [lackanb
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CymiecTByeT HECKOJIBKO PA3MMUYHBIX (DOPM 3aluCH I'paMMaTHK, CPEIH KOTOPBIX MBI pac-
cmotpuM popmy bexkyca—Haypa (BH®). BH® He camoe MoIIHOE M3 M3BECTHBIX CPEJICTB OMHCA-
HUs cuHTakcuca. OHaKo 3Ta popMa JOCTaTOUYHO MPOCTA, IMUPOKO UCTIONB3YETCS U MPEI0CTaBISET
JOCTAaTOYHBIE /ISl OONBIIMHCTBA NPWIIOKEHNH cpencTBa. Ha puc.4 m3obpakeHa oHa U3 BO3MOX-
HbIX rpammaTuk bHO.

['pammaTrika BH® cocTOUT U3 MHOXKECTBA npasul 6b1600a, KAXKI0€ U3 KOTOPHIX OMPEeIIsIeT
CHHTAKCHC HEKOTOPOW KOHCTPYKIMH S3bIKa MPOrpaMMHpOBaHMA. PaccMoTpum, Hampumep, mpaBu-
7o 13 na puc. 4.
<read> ::= READ ( <id-list>)

10 onpenenenue cuHTakcuca npemioxkeHns READ s3bika [lackanp, 0003HaueHHOE B TpaMMaTHKe
kak <read>. CHMBOJI ;1= MOXXHO YUTaTh KaK «IBJAETCS MO onpenencHuto». C JIeBOil CTOPOHBI OT
ITOr0 CHMBOJIAa HAXOIMTCS OIpesessieMas KOHCTPYKIHS si3blka (B Hamlem ciiydae— <read>), a ¢
NPaBOi—OMNMCAHNE CHUHTAKCHCA 3TOM KOHCTPYKIMUA. CTPOKH CHMBOJIOB, 3aKJIIOYEHHBIC B YIJIOBEIC
CKOOKHM < W >, Ha3bIBAIOTCS HEeMEPMUHANbHLIMU cumoramu (T. €. SBISIOTCS UMEHAMHU KOHCTPYK-
114, ONIpe/IeTICHHBIMU BHYTPH IpaMMaTuku). To, 4TO He 3aKII0UCHO B YIJIOBBIE CKOOKH, Ha3bIBACT-
CSl MEPMUHANBHLIMU CUMB0JIAMU TPAaMMATHKH (JIeKceMaMmH). B 3ToM mpaBuie BBIBOJIA HETEPMH-
HaJIbHBIMH CHUMBoOJIaMH siBJsiFoTCst <read> u <id—Iist>. TepMuHAIBHBIME CHMBOJIAMH SIBIISTFOTCS
nekcembl READ, (, ). Takum 00pa3om, 3T0 IPaBHIIO OMPEIEISIET, YTO KOHCTPYKIHUS <read> cocTouT
u3 nekcembl READ, 3a koTopoii crienyer jgekcema (, 3a Hell cleyeT KOHCTPYKIIHS S3bIKa, Ha3bIBac-
mas <id—Iist>, 3a kotopoii ciexyer nekcema ). [IpoGesbl Ipu ONMMCAHUU TPAMMATHYECKUX TTPABUI
HE CYIIECTBEHHBI U BCTABIISIOTCS TOJBKO JIJISl HATJISAHOCTH.
JIi1si pacrio3HaBaHHs HETEPMHHAIBHOTO CUMBOJNIA <read> HeoOXoauMo 4ToOBI OBLIO Ompesese-
HHE JUTs HeTepMUHAIBHOro ciMBoda <id-list>. Dto onpexnenenue naercs npasuiom 6 Ha puc. 4:
<id-list> ==id{,id}
DTa HOTalwMs, 03HAYAET, YTO KOHCTPYKIIHS, 3aKII0UeHHas: B PUTYpHBIE CKOOKU, MOXKET OBITh JTHOO
OIyIIeHa, JTM0O0 MOBTOPSITHCS OJUH MM OoJiee uucio pas. Takum obpazom, mpaBuiio 6 onpesenser
HeTepMUHaIbHBIH cuMBoIl <id-liSt> kak cocTosmuMil U3 eAMHCTBEHHOM JIekceMbl 1d Wi ke U3 Ipo-
M3BOJIHOTO YHCIIA CIEAYIOIIUX JAPYT 3a APYrom JjekceMm id, paszaeneHHbIX 3amsroid. B coorser-
CTBHH C STUM HOBBIM ONpEACICHHEM ITPOIEAYPa, COOTBETCTBYIOMIAsT HETEPMUHAILHOMY CHMBOIY
<id-list>, cragana umer naekcemy id, a 3aTeM MPOIOIKAET CKAHUPOBATh BXOIHON TEKCT 10 TEX
1op, TOoKa CIlieyrolias mapa JeKceM He coBmajeT ¢ 3arsroi u id. Takas 3amuch ycTpaHseT mpo-

O1eMy JIeBOM peKypCHU.
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1.6 ®opMupoBaHue NPOMEKYTOYHOTO KOJIa

Bo3moxHbI pazianuHble (GOpMbl BHYTPEHHETO MPEICTABICHUS] CUHTAKCUYECKUX
KOHCTPYKIIMM MCXOJHOM NpPOrpaMMbl B KOMIWIATOpE. JlepeBO IpamMMaTH4yecKoro
pa3zbopa okaspIBaeTcs HEYJTOOHBIM B paboTe npu padoTe MpHU reHepaluyd U ONTHMU-
3alMKu 00BbEKTHOTO Koaa. [loaromy mepen ontuMu3anueid 1 HEMOCPEICTBEHHO T'eHe-
panueil 00bEeKTHOrO KOJla BHYTPEHHEE MPEACTAaBIECHUE TPOrPaMMBbI IIpeoOpas3yeTcs B

OJIHY M3 COOTBETCTBYIOIINX (DOPM 3aIluCH.

[Tpumepamu Takux GOpM 3aMUCH SIBIISAIOTCS:

- oOpatrHas NoJibcKasl 3alUCh ONepalHii;

- TeTpajibl ONepanui;

- TpHUaJbl ONEpaluii;

- coOCTBEHHO KOMaH/bl accemobiepa.
OOpatHas oJIbCKas 3alKCh - ATO MOCTHUKCHAs 3anuch onepauuil. [IpenmyiecTBoM ee sBiseTcs
TO, YTO BCE OIEpAIMH 3alHUChIBAIOTCS HETIOCPEICTBEHHO B MOPSIKE UX BbINOIHEHUS. OHa Upe3BbI-
yaifHo 3((eKTUBHA B T€X CIy4asiX, KOI/a JJis BBIYUCICHUM UCIIOJIb3YETCs CTEK.
Terpanpl mpeacTaBIAOT co00il 3anuck oneparuii B popMe U3 YeThIPeX COCTABISAIOIINX:
<omnepauus>(<onepanal>,<onepann2>,<pe3yibTar>).
TeTpaabl HCMIONB3YIOTCS PEAKO, TaK KaK TpeOyrOT OOJIbIle MaMsATH JJI CBOETO MPEICTaBICHUS, YeEM
TpHUabl, HE OTPaXKalOT B3aMMOCBS3H OIEpalMii U, KpOME TOTO, INIOXO OTOOpa)XaroTcsi B KOMaHIbl
acceMOJiepa U MallMHHbBIE KOJIbI, TaK KaK B HaOOpax KOMaH] OOJIIIMHCTBA COBPEMEHHBIX MAIlIUH
HE BCTPEYAIOTCSI ONEPALIMH C TPEMS ONIEPaHAAMH.
Tpuanel npencrtaBigioT co0oil 3amMch omnepanuii B ¢opMe M3 TpeX COCTABIAIOIIMX: <olepa-
nus>(<omepanjl>,<omepaHn2>), Npu 3TOM OJUH WIM 00a OmepaHja MOTyT OBITh CCBUIKaMU Ha
JIpYTyI0 TpHaay B TOM Cllydae, €ClId B KaueCTBE ONEpaH/a JaHHON TpUapl BBICTYNAET Pe3yibTaT
BBIMIOJHEHUS Apyroil Tpuanabl. IloaTomy Tpuaapl mpu 3amucH NOCIEA0BAaTEIBHO HOMEPYIOT JUIS
ynoOcTBa yKa3aHMsI CChUIOK OJIHUX Tpuaja Ha apyrue. Hampumep, Boipaxkenue A := B*C + D -
B*10, 3anmmcannoe B Buje Tpua Oy/1eT UMETh BHI:
1)*(B,C)
2)+(",D)
3)*(B,10)
4)-("2,"3)
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5:=(AM)

3neck ornepanu 0003HAYCHBI COOTBETCTBYIONIUM 3HAKOM (ITPH 3TOM MPHCBOCHUE TAKXKE SBISETCS
orepanuei), a 3HaK " 03HavaeT CChUIKY ONEpaH/a OAHOM TPHAbl HA PE3yIbTAT JPYTOM.

Komanns! accemOiepa ynoOHBI TeM, YTO MIPH MX HUCIOJIb30BAHUU BHYTPEHHEE MPEICTABICHHUE MPO-
TpaMMBbI TIOJTHOCTBIO COOTBETCTBYET OOBEKTHOMY KOJY M CIIOJKHBIE TIPeoOpa3oBaHus HE TPEOYIOTCS.
OpHako HCIONB30BaHUE KOMaH]| accemOiepa TpeOyeT JAOMOIHUTENBHBIX CTPYKTYp A 0ToOpaxke-
HUS MX B3aMMOCBsI3U. Kpome TOro, BHyTpEeHHEE MPEICTaBICHUE POTPAMMBI MOJIyYaeTCs 3aBHCH-
MBIM OT PE3YJIbTUPYIOIIErO KO/, a 3TO 3HAYMT, YTO MPH OPUEHTAIIMY KOMITHIISATOPA Ha JIPYTOi pe-
3YIBTHPYIOIIHNNA KO MOTPEOYETCs MepecTpanBaTh Kak caMO BHYTPEHHEE MPEACTaBICHUE MPOTpaM-
MBI, TaK ¥ METOJBI €ro 0OpadOTKH B aIrOpPUTMAaX ONTUMHU3ANWHU (TIPHU HCIIOJIB30BAHUH TPUAJ HITH
TETpajl 3TOro He TpedyeTcs).

Jlyis mocTpoeHMsI BHYTPEHHETO TMPEJICTABICHUSI 00bEKTHOTO KoJa (B JaJIbHEHIIIEM - TIPOCTO KOJIA)
TI0 JIEPEBY BBIBOJAa MOYKET MCIIOIB30BATHCS MPOCTEUIIIAas peKypCUBHAs MpoIeaypa. Jta mporenypa
IPEXJIe BCETO JIOJDKHA OTPENEIUTh TUIl y3Ja JepeBa - OH COOTBETCTBYET THUILY OIEpaIH, CHMBOJI
KOTOPOM HaXOAUTCS B JIUCTE JepeBa I TEKYIIEro y3ia. DTOT JIMCT ABIAETCS CPEIHUM JTUCTOM Y3-
Ja jiepeBa Juis OMHAPHBIX OINEpaluii U KpallHUM JICBBIM JIMCTOM - JJIsl YHApHBIX oneparuii. [locie
OTIpeNIeJICHNUs] THIIA MPOIeIypa CTPOUT KO JUIS y3i1a JepeBa B COOTBETCTBUU C THUIIOM OIICPAIIHH.
Ecnu Bce y37bl ClIeIyIOmero YpoBHS sl TEKYIIETo y3Ja €CTh JIUCThS AePEeBa, TO B KOJI BKIIOYAIOT-
Csl OTepaHbl, COOTBETCTBYIOIIME ATHM JIUCThSIM, U TONYUYUBIIUICS KOJ CTAHOBUTCS PE3yIbTaTOM
BBITIOJTHEHUS TIpolieAypsl. MHaye mpoueaypa J0MKHA PEKYPCHUBHO BbI3BAaTh caMa ceOs sl reHepa-
IIUU KOJIa HIDKEJIeKAIIHNX y3JIOB JIEPEeBa M PE3YJIbTAT BBHITIOJHEHUS BKIIIOUUTEL B CBOI TIOPOKICHHBIN
KO/I.

[ToaToMy AJis TOCTPOECHUS BHYTPEHHEro MpEeACTaBICHHs] OOBbEKTHOTO KO/a MO JIEPEeBY BHIBOJA B
MEPBYIO OYepeab HeOOXOANMO pa3padoTaTh POpPMBI IPEICTaBICHHUSI OOBEKTHOTO KO ISl YEThIPEeX
CJIy4aeB, COOTBETCTBYIOIIMX BHJIaM TEKYILETO y3Jia JiepeBa BbIBO/IA!

00a HIKeNeKaIuX y3ja IepeBa - JTUCThs (TEPMUHATBHBIC CHMBOJIBI TPAMMATHKH );

TOJIBKO JIEBBIN HIKENEKAIUHN y3€T SBISIETCS TUCTOM JIepeBa;

TOJILKO TIPaBBIN HIDKENEKAITUI y3eT SIBISIETCS JTUCTOM JIepeBa:

00a HHUKCIICKAINX Yy3J1a HE ABJIAIOTCA JJUCThAMU ACPEBA.

MeToa yeTBepoOK

35



Kaxxnast ueTBepka 3alMChIBA€TCS B BUJIE:

onepaumus, opl, op2, pe3yJabrar,

/i€ orepanus - 3TO BbIIOIHsAEMasi 00BEKTHBIM KOJOM (DYHKIIUS
opl, op2 - onepanabl ATOM Oneparuu

Hanpuwmep,

(-at+b)*(c+d)

OyIeT COOTBETCTBOBAThH TAKOM MOCIIEI0BATEILHOCTH YETBEPOK

- a, T1

+T1, b T2
+c, d T3
*T2, T3, T4

N3 copMHpOBAHHBIX YETBEPOK HETPYAHO CTEHEPUPOBATh MAIIMHHBIN KOI.

1.7 OGocHOBaHKE co3AaHus Y4EOHOTO KOMILIEKCa

CO3I[8.HI/IC y‘ICGHOFO KOMILJIEKCa 00OCHOBAHO CIIOXKHOCTBIO HpeﬂMeTHOﬁ obnactu CO3JaHusA KOMITU-

JIATOPOB U OTCYTCTBUEM HOILO6HOFO HarjsiIHOro Marcepuaia, Mmo3BOJAIOMICTO IMO3TAITHO OTCICANTD

MIPOIIECCHI, TPOUCXOISIINE B KOMIIISITOpPE (paboTa aHAIM3aTOPOB, 3aMIOJTHEHUE TaOuIT).

M3 ommcaHHOrO BBIIIC MaTrcprajia BUAHO, YTO KOMIIMJIATOPLI MMCHOT OYCHDb

MHOI'O BapHAHTOB IIOCTPOCHHUA, 3TO OIIPCACIIACT AOIIOJIHUTCIIBHYIO CIOXKHOCTL IIPpH

BBIOOpE ONTUMAIBHOW CTPYKTYphl Komnuisitopa. IIpouiecc KOMOUISIMU AOBOJBHO

CJIOKCH U TPYACH JJIS1 BOCIIPUATHUS B ICIIOM. On COACPKUT B ceOe MHOKECTBO ITOHSI-

TUH, TOJXO0J0B 00pabOTKU, METOAOB pazbopa, TaOdmuI], (popMaabHbIE TPAMMATHKH.

[TosTomy 11€TIeC000pa3HO pa3dreHne KOMILIEKCa Ha Psijl JabopaTopHbIX paboT, B KO-

TOPBIX 6y,HYT OIMMCAaHBbI MPAKTHYCCKUC MCTOJAHUKHN U3YUCHUA PA3ZJIMIHBIX 3TAIIOB KOM-

MUKW Ha OCHOBE CIICITMAJIBHBIX O6yanOLHI/IX ImporpamMm.
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1.8 OG30p cymiecTBYOMMX pa3padboToOK

Ha texymuii MOMEHT CyIIECTBYET MHOXECTBO Pa3pabOTOK, CBA3AHHBIX C CO3JaHMEM KOMIIMJIATO-
poB. B OCHOBHOM 3TO METOAMYECKHE, YUEOHBIE TOCOOUS MO MPOEKTUPOBAHUIO KOMIIWIATOPOB, I/1€
paccMaTpUBAIOTCSI OCHOBHBIE TIPUHITUITBI aHATTN3a TEKCTa MPOTrPaMMBbl M CHHTE3a OOBEKTHOTO KOAA.
B ocHOBHOM B 3THX Marepuajax MPUBOISATCS INPUMEpbl KaK HAaUCaTh ONTUMAJIbHYIO IPOrpaMMy
KOMIWISILIMM 110 CKOPOCTH, MCIOJIb3Ysl CTEKH, TaOIMLbl IPEAIECTBOBAHMUS U T.II. CTPYKTYpHI, HE
HO3BOJISIOIINE WK 3aTPyIHAIONIME NIepeaBaTh JaHHbIE MEX1y 3TallaMU Kak TpeOyeTcs B yueOHOM

KOMILJIEKCE.

PabGoTta ¢ meTonuyeckuMm (TEOPETHUECKUM) MaTepUaioM TOJIpa3yMEBaET BbI-
IIOJIHCEHUEC 3a1aHUsA C ,Z[&HBHCfIIHCﬁ HpOBepKOﬁ IMPCIIOAaBaTCIICM, UTO 3aTPav4HUBaACT €TI0
BpeMs u cuibl. [IporpamMmMHas peanuzanus 1aeT BO3MOKHOCTb CAMOMY IIPOKOHTPO-
JIUPOBATb ce0s Ha MMPaBUJIBHOCTD IIPOBCACHHOI'O aHAJIN3d WUJIN KOPPCKTHOCTH CHHTC-
SUPOBAHHOIO KOJA.

PyKOBOCTBO 10 HamuCaHUui0 KOMIUIATOpoB KpeHiioy [5] mo3BossieT co3aath CBOM KOMIMIATOP,
HO €r0 0COOCHHOCTHIO SABISIETCS MPSAMOI MEPEeBOI CYUUTAHHOTO TEKCTa B BBIXOJHOM KO, YTO HE JaeT
HarJIsJTHOCTH BHYTPEHHETO NPEJICTABICHUS KOMIMIATOPA. DTOT KOMIMIISATOP SIBISETCS OJHOIpPO-
XOJIHBIM, OH HE XPaHUT M CO3/1a€T B MaMsITH TaOIuUIl, BCsS 00pabOTKa OMUCHIBACTCS B IIPOLIEIypaX.
CymecTByronie KOMOWIATOPbl HE AT HArJIAJHOE INPEACTABICHUE BHYTPEHHUX CTPYKTYp, a
O0OBIYHO MMEIOT OJIMH MCHOJHSAEMbIH (hailn, pean3yromuili mepeBo]] TeKCcTa MporpaMMbl B 00bEKT-
HBIM WK UCTIONIHAEMBIN ¢aiin. CTaBka 0OBIYHO JienaeTcs JMO00 Ha CKOPOCTh KOMIWISIIMY, TUOO Ha
MUHHUMAJILHBIN pa3Mep TeHepupyemoro Qaiina.

KoMmuiisiTopsl KOMOUIATOPOB B OCHOBHOM CBOEH MAacCe€ CO3JAr0T JIMIIb JICK-
CUYECKHE aHAJIM3aTOPbI, OCTaBJsAs J0pabaThiBaTh CHHTAKCHMUYECKYIO YacTh CaMOMY
nporpaMmucty. [Ipu 0630pe He ObLII0 HAlJIEHO POCCUNUCKUX Pa3pabOTOK KOMITUIIATO-
POB KOMITHJIAITOPOB, YTO TaK XK€ TOBOPUT O TOM, YTO MPHU padOTe C CYNIECTBYIOMUMHU

pazpaboTkamMu 100aBUTCS €111e 0iHa ITpobieMa — nmpoodiema s3bIKa.

1.9 O6ocHOBaHME pa3padOTKU
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Pa3pabotka siBnsieTcsi y4eOHBIM KOMILJIEKCOM, BKIIIOUYAIOUIUM B ceOsi mabopa-
TOpPHBIE PabOTHI 110 U3YyUYEHUIO MPOLEcca KOMIWIALUU. JTO MPOrpaMMa, MO3BOJISAIO-
mjasi 0e3 PYKOBOJMUTENS BBIMOJHATH M MPOBEPSTH BbIJAHHBIE 3a/iaHus (IIPOBEPATH
BBIIIOJIHEHHBIE 3a7aHus). TeopeTnueckuil MaTepuai AJid MPOBEACHUS JIa0OPaTOPHOU

paboThl chopMHUPOBAH B METOINYECKOM (OMUCATEIIBHOM) YaCTH.

Oco0eHHOCTh TaHHOU pa3pabOTKHU B TOM, YTO CIPOCKTUPOBAHHBIA KOMITUJIIS-
TOp MOCTPOEH MOATAMHO (MOAYJIBHO). Pe3ynpTar paboThl KaXkaI0r0 U3 3TAlIOB MOXKET
ObITh 3a(MKCUPOBAaH (COXpaHEH) B BUJe (pailia ¢ ompeneneHHOW CTPYKTypou. DTo
(daiin ¢ IpOMEKYTOUHBIM KOJIOM, MOJY4YaeMbIil OT ckaHepa, (ailn ¢ popmupyemon
TabJIMLEN TepexoJ0B (XpaHUT CTPYKTYpY ZepeBa), (paila ¢ mpoMeKyTOYHBIM KOJOM
(TeTpanbl), acceMOIepHbIi Koa. Ha KakaIoM U3 3TaroB UMEETCsl BO3MOXKHOCThH T€HE-
paruu ¢aiiina oTyeTa co CTPYKTypaMu, C ONMCAHUEM U YKa3aHUEM OIIMOOK, a TaKkkKe

JIOTIOJTHUTEIHFHOM CITy»KeOHOH nH(popMaIuei.

JlaHHBIA KOMIUIEKC CITY)KHT JUII O3HAKOMJICHHS C MPUHIIAIIAMHA KOMITUJISINH,
MOJIYYCHHS TTPAKTUYECKUX HABBIKOB JICKCUYECKOTO aHaIu3a U TPaMMAaTUYECKOTO pas-
0opa (cMHTakCcUYecKui aHaian3), GOpMHUPOBAHUS MIPOMEKYTOUHOTO Koja. Komruiekc
MOCTPOEH TaKKM 00pa3oM, 4TOOBI MO BO3MOXXHOCTH OXBAaTHUTh BCE ATAIbl KOMITHJIS-

[IUHU, HATJIATHO MPEACTaBIsis GOpMUpyEMbIe TaOIHUITbI.

[Tpu npoekTrpoBanuu (pa3paboTke, MIIAHUPOBAHNM) KOMIUICKCA CTaBKa Jielia-
Jach Ha HATSAHOCTH MPOUCXOJSANINX TPOIECCOB M JOCTYIMHOCTH IS MTOHUMAHHUS
npaBuil (HOPMHUPOBAHMS W 3alOJIHEHUS MHOKecTBa Tabmuil. Ilpu pabGote ¢ mpo-
IpaMMHBIM TIPOJYKTOM HE TOKa3aHa paboTa cO CTEKOM, T.K. BCS peajau3aiusi, BeCh
aHaJIN3 TPOUCXOUT TOJBKO C TAaOIWIIaMU W TOJBKO B TaOJMIIAX, UCKIIOYEHUE CO-

CTaBJIACT pa3Be YTO BXOJHOM TEKCT MPOrpaMMBbI U BEIXOTHOU KOJI.
YuebHoe 1mocooue COCTOUT U3

- BBOJHOU YacTH (TCOPETUUYCCKUE CBEACHHUS):
1) omucaHue KOMIUJISITOPOB, UX CYTh, HA3HAYCHUE,
2) JEeKCUYeCKHi aHanu3aTop (CKaHep);
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3) CHMHTaKCHYECKHIA aHATU3aTOP, IEPEBO IPaMMaTHIECKOTO pa3dopa;
4) mosy4eHHe MPOMEKYTOUYHOTO KO/Ia;
- MpakTU4YecKou (paboTa c mporpaMMamu):
1) 0630p kommuisitopoB (ITackans, C, Delphi);
2) paborta ¢ mporpammoii LexAn;
3) pabota ¢ mporpammoii SinAn;
4) pabora c nmporpammoini SinAn;
- POBEPKa MOTYYSHHBIX 3HAHUN C TIOMOIIHIO0 KOHTPOJIBHBIX BOIIPOCOB U 33ja-

HUU.

YueOHbIll KOMIUJIEKC CHYKUT JUIsi oOJierdyeHusi pabOThl MpernojaBaresis, BO3-
MOXHOCTH CaMOCTOSITEIIbHO W3YUYEHHSI MaTepuala, MOJIyYEHUs NPAKTUYECKUX HaBbl-
KOB MO HM3y4aeMO#l JMCIUIUIMHE, BO3MOXKHOCTH 0O0Jjiee HAIJISIIHOTO MpPEACTaBICHUS

uH(pOpMAIUH U T.I1.

VY4eOHbIN KOMIUIEKC BKIIIOYAET B ce€0sl HECKOJIBKO B3aMMOCBSI3aHHBIX Jiabopa-
TOPHBIX pabOT, OXBATHIBAIOIIUX BCIO MPEAMETHYIO 00JIACTh UM OCHOBHYIO €€ 4acTh,
Harpumep oOydeHue mporeccy KoMnuisiuu. [Ipu 3ToM mpu BBITOJHEHUN KaXI0u

JabopaTopHOI pabOTHI TPOUCXOAUT MOATATHOE U3YyUEHUE TPEIMETHON 00JIaCTH.

JlaGopatopHble paboThl 0OBIYHO BKIIIOYAET B CEOSI:

- TEOpETHYECKUE CBE/ICHUS;

- TIOPSIIOK BBIMOJHEHUS pabOThI;

- KOHTpOJIbHBIC BOTIPOCHI M 33/IaHMUSI.
Teoperndeckue cBeeHUs AalOT MpeACTaBIeHHE 00 M3ydaeMoil 00JacTH, O3HAKOMIIEHHE C €€ OC-
HOBHBIMH MPUHIIMIIAMH, CTPYKTYPAaMH U XapaKTePHbIMU ocoOeHHOCTsIMU. [Ipu 3TOM Wacto mpous-
BOJUTCA Pa3zd0p KaKOro-1nbo HarsIHOTO ITPUMepa.
Jlnst ipoBeieHus TabOpaTOPHBIX pab0OT MOTYT UCIIOB30BATHCS PA3IMUYHbIC TEXHUUYCCKHUE CPE/ICTRA.
DTO MOTYT OBITH PA3IUYHOTO PoOJia CTCHIbI, UMHTUPYIOLIHE pabOTy pealbHBIX YCTPOWCTB, CaMu
YCTPOMCTBA, BBICTYMAIOIIUE B POJIM HCCIEAYEMOTo 00bEeKTa, KOMIIBIOTEP, C HAOOPOM HEOOXOANMBIX
TSt paOOTHI IPOTPaMM, a TaKKe APYTHe YCTPOUCTBA M 000PYAOBaHUE, TTOIXOISIINE IS STOH IISITH.

Hcnonp3oBanne B 1a00OpaTOpHBIX paboTax OOOPYJAOBaHHUS TO3BOJISIET IMOJTY-

4JaTb AOMOJHHUTCIIBHBIC IIPAKTUYCCKUE HABBIKHU, KOrJa CTYACHT MOXXCT BJIMATL Ha pa-

60Ty HCCIICAYEMOT'O O6’I)CKTa, HU3MCHAA PA3JIMYHBIC BXOAHLIC W YIIPAaBJIAIOIIME Iapa-
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MeTpbl. [Ipu 3TOM ywamnuiicss aydine MOHUMAET BCIO KapTUHY MPOUCXOJSIEro, Uc-

CJIElyEMBIE MPOIIECCHI.

Bo BpeMs BBINMOTHEHUS JTaA0OPATOPHBIX PabOT 4acTo MPUXOAUTCS CHUMATh T10-
Ka3aHus ¢ TPUOOPOB, MOTYYaTh Pa3IUYHbIC JaHHBIC OT JAaTYMKOB, IPOTPaMM H T.II.,
3aHOCUTh WX B TaOJUIBI U 00pabaThiBaTh COOTBETCTBYIONUM 0OpazoM. Ilpu 3ToMm
MIPOM3BOJISATCS PAacUeThl, CBA3aHHBIE C PabOTON, OGOPMIISICTCSI OTYET, KOTOPBIH U

CIIaeTCs MPETIOIaBaTeNI0 Ha TIPOBEPKY.

KonTponbHbie BONpOCk! GOPMUPYIOT UCXOS U3 IENU MPOBEACHUS TabopaTop-
HOW paboThI ¥ TOTO, YTO JIOJKEH BBIHECTH OOYyYaromUiics B Pe3yJIbTaTe €€ BhINOIHE-
HUS: OINPEACIICHUs, TEPMUHBI, TIOHATHS, CBA3aHHBIE C U3y4YaeMbIM OOBEKTOM, IPHH-

OUIIBI €TO pa6OTI>I, CTPOCHHUC.
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2 Co3znanue y4eOHOI1 pa3padoTku

2.1 Kpatkoe onvcanue y4eOHOro KOMIIIATOpa

VYueOHbIi KOMITHJIATOP COCTOUT M3 YCTBIPECX OTACIbHBIX MO,HYHGﬁ, 9TO.

1) nexcuueckuii anamu3aTop (ckanep) LEXAN;

2) cuHTakcuueckuii aHamuzaTop (mapcep) SYNAN;

3) reneparop npomexyrounoro kojga PROMKOD;

4) reneparop accemoOiieproro koga ASMKOD.

Ha nmanHOM 5Tame peann3oBaHbI MEPBBIE 1BA. DTU MOIYJIH (ITalbl) B3aUMO-

JEUCTBYIOT MEXKIY COOOM C MMOMOIIIBIO MPOMEKYTOUHBIX (DaitIIOB.

Cpena LEXAN renepupyet daiin ¢ pacumpenrem LEX, B koTopom xpansitcs
TaOJIHIIBI, TOTYYEHHBIE B pe3ybTaTe pa3dopa TeKCcTa MporpaMMbl: TabIuIa BHIOpaH-
HBIX TEPMHUHAIBHBIX CUMBOJIOB, TaOJIUIIa CUMBOJIIMYECKUX MMEH, TaOIMIa JIEKCEM U
TabJIMIa BBIXOJHBIX KOJOB JIEKCEM, KOTOpas U MpEJCTaBiIseT coO0M mporpammy B
BUJIE CCBUIOK Ha TpHW Ipenplaymine tadbnuibl. JlanHsiil (aiin sBiaseTcss BXOAHBIM Ha

9TaIl€ CMHTAKCHM4YCCKOI'O aHaJIn3a.

Cpena SINAN renepupyet ¢aitn ¢ pacmmpenuem SYN, xpausmuii B cebe
dbopmMupyemMyro TaOIHUIly MEPEXO0B, MPEACTABISAIONIYI0 COO0M rpaMMaTHUYECKOE Jie-
peBo B TabmuyHOM BHe. B aTOM ke daitne xpaHsaTcs TabIUIlbl BRIOpAaHHBIX TEPMHU-
HaJIBHBIX CUMBOJIOB, CHMBOJIMYECKHUX UMEH U JiekceM. JlaHHbIN (ailn sSBiseTcs BXO/I-

HBIM Ha 3TallC réHepanuu IMpoMEKyTOYHOTIO KoJa.

Cpena PROMKOD renepupyert ¢daitn PRK, xpansmuii B cebe ympoiieHHOoe

JIEpPEBO TPaMMaTHUYECKOTO Pa3d0pa, MPEICTaBICHHOE B BUIC TaOHIIBI TPHA/.
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Cpena ASMKOD renepupyet aitn ASK, npeactapistoniuii coooi nporpam-

My Ha accemouiepe.

B pesynbraTte npoBeeHHOr0 aHanu3a Oblla BbIOpaHa MHOTOIPOXOJIHAS CXeMa
nmpocMoTpa Komnuisitopa. Ha kaxxaom srarne (JeKCUYeCKUii aHalln3, CHHTAKCUYECKUN
aHanus, GOpMUPOBAHUE MMPOMEKYTOUHOTO KoJ1a, (GOpMHUPOBaHHE acCeMOJIEPHOTO KO-
J1a) MPOUCXOAUT HOBBIM MPOCMOTP (IIPOXO) MO MporpaMMme, MpPeCTaBICHHON B pa3-
anyHOM BHe. Ha mepBoM sTane (CkaHep) — B BUJAE TEKCTa MPOrpamMMbl, HA BTOPOM
(mapcep) — B BUJE KOJIOB JIEKCEM, Ha TPEThEM — JIEPEBO TpaMMaTHUECKOTr0 pa3dopa,
Ha 4E€TBEPTOM — TabJIUIa MPOMEKYTOUYHOTO KOJIa. DTO CAEIAHO AJISl TO3TAMHOTO 00Y-
YEHUS MPOLIECCY KOMIWIALMKA U BO3MOXHOCTH paOOThl ¢ BHYTPEHHUM IpeACTaBIIe-

HHUCM IIPOIrpaMMBI.

Bce JaHHBIC, KPOMC BXOAHOI'O0 TCKCTA IPOrpaMMbl IOMCHIAIOTCA B Ta6J'II/II_[BI.
910 CACIaHO OJId TOTIO, yTOOBI HE MCIIOJIB30BaTh CTEK M BCE JAaHHBIC IIPCACTABIIATD 110

BO3MOXHOCTH B OJHOM MCCTC.

[Tpu BBIOOPE sI3bIKA BEICOKOT'O YPOBHS, B KaU€CTBE BXOJAHOTO SI3bIKA JJIsl aHAJIU-
3a OBLI MPUHAT y4EOHBIN 3bIK, OCHOBAaHHBIN Ha YIPOIIEHHOM BapuaHTe s3bika [lac-
Kanb. A3bik [lackane sBisieTCsl JOBOJIBHO PacCIpOCTPAHEHHBIM, JOBOJIBHO MOHSITHBIM
U TIPOCTHIM JJIsl BOCIIPUSITHUS, K TOMY K€ €ro CTPYKTYpbl JOBOJILHO YIOOHBI JIJIsl pa3-

oopa. Onucanue yaeOHOro s3bIKa PUBECHO HUXKE.

2.2 Onucanue y4eOHOTO SI3bIKa

Yuebnuwiti 131K TOCTPOCH HA OCHOBE si3bIka [lackas.
AndaBuT yuebHOM S3bIKA BKIIOYAET OYKBBI, HIU(PBI, CHIEIUAIBHBIE CHMBOJIBI U 3apETUCTPUPOBAH-

HBIC CJIOBA.
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BykBbI — 3TO OYKBBI JTATUHCKOTO ajdaBUTa OT a 110 51, oT A 10 S, or @ 10 Z 1 oT A 10 Z. B nanHom
S3BIKE HET Pa3InyMs MEX]y IMPOMHUCHBIMU M CTPOYHBIMH OyKBaMu ajipaBUTA, €CIH TOJIBKO OHU HE
BXOJISIT B CUMBOJIbHBIE U CTPOKOBBIE BBIPA)KEHUS.
udpsr — apadbekue udpser ot 0 10 9.
CrienuanpHble 3HAKH y4eOH020 A3bIKa — 3TO CUMBOJIBI:

+oxl=, <> {}[10)
K cnennanbHbIM 3HaKaM Tak)ke OTHOCATCS CJIEAYIOIINE Mapbl CUMBOJIOB!

<> <= >= =

B IPOTpaMMe€ 3TH CHUMBOJIBI HENb3s Pa3AeisaTh MpoOeIaMu, €Cd OHU HCIOJB3YIOTCS KaK 3HAKU
onepauuii OTHOLLICHHUS.
Ocob6oe MecTo B andaBuTe A3bIKa 3aHUMAIOT MPOOeIibl. DTH CUMBOJIBI PACCMATPUBAIOTCA KaK Orpa-
HUYUTENIM UIEHTHU(PUKATOPOB, KOHCTAHT, YUCEIl, 3ape3epBUPOBAHHBIX ClI0B. Heckonbko cienyro-
LIMX APYT 3a APYrOM NpoOEIOB CUUTAIOTCS OJHUM MPOOETIOM.

B y4eOHOM sI3bIKE HUMEIOTCS CIISTYIONIHE 3ape3ePBUPOBAHHBIC CIOBA!

and function then
begin if to
div integer until
do procedure var
downto program while
else real write
end repeat read
for string

WX MOXHO WM3MEHSITh MPU MOCTPOSHUU KOMIWIATOPAa B COOTBETCTBYIOLIEH MpPOTpaMMHON cpere
LEXAN.

Hoenmughuxamopsr — UMEHA TIEPEMEHHBIX, TpoLeayp, GyHKIHM, mporpamM. JlinHa uneHTuduka-
Topa orpanuyeHa 255 cumBonamu. neHTudukatop Bcerga HauMHaeTcss OYKBOW MM 3HAKOM IO/I-
YepKHUBAHMS, 32 KOTOPHIM MOTYT CleZoBaTh OYKBBI, MU(PHI U 3HAK MoguepkuBanus. [Ipobensl u
CIICIIMATbHBIC CHMBOJIBI HE MOTYT BXOJUTh B HICHTH(UKATOP.

Koncmanmur.

[TocnenoBarenbHOCTB, cOCTOsIIIas W3 omHoW wiu Oomnee mudp 0, 1, ... , 9, sBugercs uenou
(INTEGER) konctanToi. JlaHHBIN THIT 3aHUMaeT B mamsatu 2 Oaiita. [TocnenoBaTenbHOCTh 1P,
pa3JieNieHHbIX TOYKOM, siBisieTcsl BemecTBeHHo (REAL) KOHCTaHTOM, TaHHBIN THUI 3aHUMAaeT B Ta-

matu 4 Oaiita. [locmenoBaTenbHOCTD JTHOOBIX CUMBOJIOB (KpOME 3HAKa OJMHAPHBIX KaBbIUEK), 3a-
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KIIIOUEHHBIX B OJIMHAPHBIE KaBBIUKH, siBisieTcsa cTpokoBoil (STRING) koHCTaHTOM, JUIMHA JaHHOTO
TUIA BapbUpyeTcs oT 1 10 255 GaiiT, B 3aBUCMMOCTH OT YKCIIa CHMBOJIOB B [TOCJIEIOBATEIBHOCTH.
Buipaowcenus.

Omnepanyy B BbIpa)K€HUH BBINOJIHAIOTCS CJI€Ba HAIIPAaBO; KaK OOBIYHO, YUYUTHIBACTCS HAJIMYHUE CKO-
00K M MPHOPUTETHI OnepaTopoB. [IpHOpPHUTETHI OMepaTopoB MpUBEACHHI B Tabmuie 5 (omepaTop B

NEPBOM CTPOKE UMEET HAUBBICIIUN TPUOPUTET):

Tabnuna 5 — Tabnuia npuoOpUTETOB

— (yHapHBIN)
* [ div
+ — (OMHAPHBIN)
= <> <> <= >=

KiroueBble ci10Ba, HACHTU(PHUKATOPBI, JIEKCEMBI OTACIAIOTCA APYT OT Apyra npoOenamu, OT CIenu-

AJIbHBIX CUMBOJIOB Pa3CJICHNUEC HE 0053aTeNBHO.

Bo3moxxnbie JJIA UCIIOJIB30BaHUsS CUMBOJIBI:

OykBbI: a..1, A..A, a..z, A..Z;

CHMBOJI, pa3pEIlCHHBIN TPH HATTMCAHUN UMEH:

9JIEMEHTHI pa3jieNieHus: , ; : mpoben

pasenuTeNb 1EeoW U JPOOHOM YacTel B BENECCTBEHHBIX YUCIIAX: .
BBLIZEJIEHNE TEKCTA: '

3HaKH OmepaTopos: + - * /

kommeHTapuu: { }

paccTaHOBKa MPUOPHUTETOR: ()

3HAaKH CPAaBHEHUS: > < = >= <= <>

IIPU3HAK OKOHYAHUS [POTrPAMMBIL: .
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2.3 Jlexcuueckuii ananmuzatop LEXAN

Henb coznanus mporpammel LEXAN cocTouT B TOM, YTOOBI HAYYUTh CTYACHTA
IPOU3BOJAUTH Pa300p TEKCTAa MPOrPaMMbl Ha COCTABIISAIOLIUE €€ JIEKCEMBI B COOTBET-
cTBUM ¢ 3aanHoi BH®, npu 3TOM npaBUiIbHO 3aM0JHUB TaOIUIIBl BEIOPAHHBIX TEP-
MUHAJIBHBIX CHMBOJIOB, CHUMBOJUYECKUX UMEH, JUTEPAJIOB U BBIXOJIHBIX KOJOB JICK-

CEM.

JlaHHasi cpeqia O3BOJISIET CPABHUTH JaHHBIC, BHECEHHbBIEC CTYJACHTOM C JIaHHbBI-
MU, MOJIYYCHHBIMH MPOTPAMMON M CT€HEPUPOBATh COOOIICHHS 00 ommoOKax, Ha OcC-
HOBE KOTOPBIX CTYAEHT OYyJIeT UMETh BO3MO>KHOCTb BHECTH COOTBETCTBYIOIIHUE HC-

IIpaBJICHUA.

[Tpu BBIMOJNIHEHNH AUIIIIOMHOTO MPOEKTa ObUT MPOBEIEH aHaJIN3 CIIOCOOOB 1O-
CTPOEHUS JIEKCUYECKOTO aHAIM3aTOpa. 3a OCHOBY OB MPUHAT NMPSIMO CUHTaKCH4Ye-
CKHUIl aHAJIM3aTOP, TAK KaK CYMTHIBACT JIEKCEMY, HAXOSIIYIOCS CIpaBa OT yKa3aTels
U JIMIIB TIOTOM ompeaenseT tun jekceMbl [3]. Kpome Toro, ot4acTu MCIonb3yercs
HETIPSIMOW aHAIIM3 TIPU OTICIICHUM CIEIMATBHBIX CUMBOJIOB OT HICHTU(UKATOPOB,

KITFOUEBBIX CJIOB U JIMTEPAJIOB, KOTJa pa3AeUTEIbHBIN MPoOe He 00s3aTeleH.
Jlexcuueckuil aHamM3aTop NO3BOJISIET padOTaTh CO CIEYIOUMMHU TaOJIMLIaAMHU:

1) Tabnuia BEIOPAHHBIX TEPMUHAIBHBIX CHMBOJIOB ((opMHUpyeTcss U3 TabJu-
116 TEPMUHAJILHBIX CHMBOJIOB);

2) TabiuIa CMMBOJIUYECKUX UMEH (MICHTH()UKATOPOB);

3) Ttabuuia JuTepasioB (KOHCTAHT);

4) Tabauna BBIXOIHBIX KOJOB JICKCEM.

Jlanee onuchIBAIOTCS CTPYKTYPHI TaOJIHULI.
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2.3.1 Tabnuua TepMUHaNbHbIX CUMBOJIOB

BayTpu nmporpaMmbl XpaHUTCS TaOauIla TEPMHUHAIBHBIX CUMBOJIOB. OHa Xpa-
HUT B ceO€ BCe TePMHUHAILHBIE CUMBOJIBI, KOTOPBIE MOTYT MCIOJIb30BaThCSl B y4ueO-
HOM s3bIKE (KJIFOUEBBIE CJIOBA U CHElHaIbHbIE CUMBOJIBI). OHM MMEIOT CBOU Ha3Ba-
HUSI, ONMUCAHUE U KaKJIOMY KIIFOUYEBOMY CJIIOBY COOTBETCTBYET CBOM YHUKAIBHBIN KO/,
0 KOTOPOMY TPOUCXOUT UACHTU(UKAIMS dJIEMEHTA Ha CICAYIOIINX CTAIUSIX KOM-
nuissuud. Ha maHHOM 3Tane mpoucXoauT padoTa ¢ TaOnuIel BBIOpaHHBIX TEPMHU-

HaJIbHBIX CUMBOJIOB, ITPUMCDP KOTOpOﬁ IIOKa3aH B Ta6JII/IHe 6.

Ta6nuna 6 — TabGauia BEIOpaHHBIX TEPMUHAIBHBIX CUMBOJIOB

Neo ctp. | TepmunaneHbiii cumBoil | KommenTapuit Kon

1 PROGRAM OObsiBICHUE TIEPEMEHHBIX 1

Tabnuia BEIOpAaHHBIX TEPMUHAIBHBIX CUMBOJIOB COJIEPKUT CIACAYIOIIUE TIOJIS:
Ne cTtp — HOMep cTpoku B TabiuIile BEIOPAHHBIX TEPMUHAIBLHBIX CUMBOJIOB;
TepMHUHATBHBI CUMBOJI — HA3BaHWE TEPMUHAIBHOTO CUMBOJIA;
KoMmmeHTapuii — onucanie TEpMUHAIIBHOTO CUMBOJIA;

Kon — xoa TepMHUHAIBHOTO CUMBOJIA, OMPEICICHHBIM B TaOIUIle TEPMUHAIb-

HBIX CHUMBOJIOB.

HNannas tabnuna Gopmupyercs u3 TabIUIBI TEPMUHAIBHBIX CUMBOJIOB, OTIpe-
JIEJICHHOW BHYTPHM MPOTpaMMbl (OMKCaHa B MPUJIOKEHUU A) myTeM BbIOOpa HE0OXO-
JUMBIX TEPMUHAIBHBIX CUMBOJIOB B COOTBETCTBYIOIIEM OKHE MporpaMmMbl. OHa Ciy-
KUT (HeoOxoauma) JUIsl IPOBEPKH, SIBISETCS JIM MOJy4YeHHas JIeKceMa TepMHHAJIb-

HBIM CHMBOJIOM HJIA I/IILGHTI/I(i)I/IKaTOPOM, T.C. IIPOU3BOJUTCA CPaBHCHHUC CO BCCMHU
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TEPMHUHAJIBHBIMUA CUMBOJaMH Ta0auubl. Ecnu nexcema HaiineHa B Tabnuie, To B Tad-
JIMIY BBIXOJHBIX KOJOB JIEKCEM 3aHOCUTCS HOMEp Tabauupel (B mporpamme Nel) u ko

TCPMHUHAJIIBHOT'O CUMBOJIA.

HGKOTOpBIe TCPMHUHAJIBHBIC CUMBOJIBI MOKHO U3MCHATH — 3TO KJIFOUCBBLIC CJIO-
Ba. MI3MeHeHrEe BO3MOXKHO B MOMEHT 3aIlOJIHCHUS Ta6J'II/II_IBI BBI6paHHBIX TCPMUHAIIb-

HBIX CHMBOJIOB.

2.3.2 Tabnuua cMMBONMUYECKUX UMEH

I[JBI XpaHCHUA 3HAYCHUMN I/II[CHTI/I(l)I/IKaTOpOB CIIYXXUT Ta6n1/1ua CHUMBOJIMYCCKHUX

MMEH, IPUMEP KOTOPOU MPpUBEAECH B Tabauue 7.

Tabomuma 7 — Tabauma CUMBOJINYECKUX UMEH

Cnemnd | Unentuduxatop | Tun Pa3mep B mamsitu | OTHOCHUTENBHBIM

aJpec B aMsTH

Ta6Jmua CUMBOJIMYCCKUX UMCH COACPKUT CIICAYIOIINC I10JIA:

Cnemud — cnenuduxkatop (HOMEp CTPOKU) OMpPEACISET MOJOKEHUE HICHTH-

¢dbukaTopa B TabiHIIE;

Nnentudukatop — ums uaeHTUPUKATOpa, HAWJEHHOTO B TEKCTE MTPOTPAMMBI;
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Tun — TUN pacmno3HaHHOrO HIEHTU(HUKATOpa (3aMOJHSAETCS B MPOrpaMme

LEXAN), moie octaeTcs HE 3al0JIHEHHBIM;

Pasmep B mamsaTu — pa3mep UACHTH(PHUKATOPA, 3aHUMAEMBIN B ITAMSITH, OTIpeie-
JsieTCsl B 3aBUCUMOCTH OT THmna (3anosHsercs B mporpamme LEXAN), mone ocraercs

HC 3aI10JTHCHHBIM,

OTHOCUTENBHBIN a/Ipec B MaMATH — aJpec OTHOCUTENIBHO Hauyana OObsBICHUS
NEPEMEHHBIX, (POPMHUPYETCS B 3aBUCUMOCTH OT pa3Mepa MaMsTH MpeIblIyIIuX UiaeH-
tu¢ukaropoB (3amonusercs B nporpamme LEXAN), mone ocraercss He 3amojiHEH-

HBIM.

Tabnuna ciyXuT Jyisl XpaHEeHUs UACHTU(PUKATOPOB, HAMICHHBIX B TEKCTE MPO-
rpammel. [lociie BHeceHUs HaACHTU(UKATOPA WIIM OOHAPYKEHUS YK€ MMEIOIIEToCs B
Tabauie, B TaOJUIYy BBIXOJHBIX KOJOB JIEKCEM 3aHOCUTCS HOMEp TaOmuiel (Ne2) u

cnenupuKaTop HaUAEHHOTO 3JIEMEHTA.

2.3.3 Tabnuua nutepanos

JIyist XpaHeHUs1 3HaY€HUN KOHCTAHT UCIIOJIb3yeTCs TaOIUIla JIUTEPAIOB, IPUMEP

€€ 3aIlo/JIHEHH ITI0Ka3aH B Ta0IuIe 8.

Ta6numa 8 — Tabauma auTepaion

Cnemud | Jlurepan Tun Pa3mMep B mamsitu

1 10 INTEGER 2
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Tabnuia conep>KUT Ciaeayronye moJs:

Crnemnd — crienudukaTop, OnpeaeseT NoJ0KeHne HACHTH(PUKATOpa B Ta0IH-

e,
JIutepan — 3Ha4YE€HHE TUTEPATIA, HAUJACHHOIO B TEKCTE IPOIPaMMBI;
Tur — TMI paCIIO3HAHHOTO JINTEPAIIA;

PaBMep B IIaMATH — pasMCp JIUTCpaJia, 3aHMMAaEMBbIN B I[MaMATH, OIIPCACIISACTCA B

3aBHUCHMMOCTH OT THIIA,

OTHOCHUTEIBLHBIN aapecC B IIaMATH — aApCC OTHOCUTCIbHO Ha4dallad OOBSIBICHUSA
IICPCMCHHBIX, @OpMpreTCH B 3aBUCHUMOCTH OT pa3McCpa IaMATH 3aHUMAEMOH JIUTE-

panamMu ¥ UJIEHTU(PUKATOPAMH.

Tabnuia ciy>KUT AJi1 XpaHEHUs! TUTEPAJIOB, HAWJEHHBIX B TEKCTE MPOTPAMMBI.
[Tocne BHeceHus nuTepasna B TaOuUIly, B TAOJIUIlY BHIXOJHBIX KOJIOB JIGKCEM 3aHOCHUT-

cst HoMep Taouiel (Ne3) u cienudukatop HalJEHHOTO PJIEMEHTA.

2.3.4 Pa6ora ckaHepa

Pa6ota ckanepa LEXAN npoucxonut cieayromum odbpazoM. CTyJIEHT B COOT-
BETCTBYIOIIEE TOJIe MUIIET (WM 3arpyaet u3 ¢aiijia yepe3 MEeHI0) TEKCT MporpaMm-
MBI, Jlanee BHIOMPAOTCS TEPMHUHAIBHBIC CHMBOJIBI, HEOOXOAUMBIE IS pa30opa TeK-
CTa MpOorpaMMbl U Ha OCHOBE IMPAaBHJI pa3dopa 3amOJHSIOTCS TaOIUIBI CUMBOJIHNYC-
CKUX WMEH, JIUTEPAJIOB M BBIXOJHBIX KOJOB JiekceM. [locie 3Toro mpousBOaUTCS
MpoOBepKa MPaBUILHOCTH 3amojHeHus. [Ipu 3TOM mporpamMma MPOW3BOAWT aHAIU3
TEKCTa W 3aI0JIHSICT CBOM BHYTPECHHUE COOTBETCTBYIOIINE TAOIHIIBI U CPAaBHUBACT C
JAHHBIMH, TIOJYYEHHBIMU OT CTYJEHTA W, IPU HAIWYUU OIMIMOKH, T€HEPUPYET CO00-

1ieHus B nosie coobienuii. [Ipn HE0OXOAMMOCTH MOKHO TOJIYYUTh JIUCTUHT. Takxke
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MOKHO COXPaHUTb Pe3yibTaThl B (hailil AJisd epeadyu JaHHbIX Ha CIEIYIOUIUN dTan —

CUHTAKCUYECKUI aHAIN3.

2.3.5 CtpyKTypa NUCTUHra

JIMCTUHT BKJIIOYACT B ceOS TEKCT IIporpaMmanl, BCC Ta6JII/IIH>I C 3allI0JIHCHHBIMH

CTYJICHTOM JIAaHHBIMHU M BCE COOOIICHUS 00 OInOKax.

2.3.6 CtpykTypa BbixogHoro canna

Brixognoit ¢aiin xpanut B cebe Bce 4 TaOMUIIBI, TOCTPOYHO XPaHS KaXKIYIO
s4yeiiKy. DTO TMO3BOJSET HE OrpaHUYMBATh JJIMHY HAEHTU(UKATOPOB U KIHOUYEBBIX
cioB. BHavane (aitna Takke MOCTPOUYHO YKa3bIBAIOTCS pa3Mephbl TaOJul, cHayala
BBIOPAHHBIX TEPMUHAIBHBIX CUMBOJIOB (UMCIIO CTOJIOIIOB, YUCIO CTPOK), 3aTEM CUM-
BOJIMYECKUX UMEH, JINTEPAJIOB U, HAKOHELI, BBIXOAHBIX KOJIOB JIEKCEM (TOJIBKO YUCIO

cTos010B). CTpYyKTypa MpOMEKYTOUHOTO (paiiia nokasaHa B Tadnuiie 9.

Tabnuia 9 — [Ipumep npomexxyTouHoro daiiina

Ne cTtpokn Conepxu- | Onucanue conepKUMOro
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MO€

1 5 4 cronbma + 1 (4eTBepThIil) 3ape3epBUPOBAH

2 7 1 cTpoka — 3arojoBOK TaONHIIBI, TOCIEAYyIOIHe 6 —
CTPOKH C TaHHBIMHU

3 5 5 ¢TOJIOIIOB

4 4 1 cTpoka — 3aroyioBok TaOJMIIBI, MOCIEAYIOIIHE 3 —
CTPOKH C JAaHHBIMHU

5 5 5 cTon0LOB

6 3 1 cTtpoka — 3arojoBOK TaOIHIIbI, TOCIEAYIOIIHEe 2 —
CTPOKH C JAaHHBIMU

7 16 1 cronbel — onucaHus, OCTaldbHBIE 15 — ¢ JaHHBIMU
(B TAOIMIIE TPU CTPOKH)

8
JlaHHbIe W3 TaOnmuubl 1 Mo syedkaMm, CIEAYIOT ClieBa
HaIpaso (MMOCTPOYHO), CBEPXY BHHU3.

7+5*7=42

43
JIaHHbIE W3 TaONMWIBI 2 MO sYehKam, CIEIYIOT ClieBa
HarpaBo (ITOCTPOYHO), CBEPXY BHU3.

42+5%4=62

63

JJaHHbIE W3 TaONMWIbl 3 MO sYehKam, CIEIYIOT clieBa
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HarpaBo (ITIOCTPOYHO), CBEPXY BHU3.
62+5*3=77
78
TaHHBIE M3 TaOIUIBl 4 TO sYEHKaM, CIEAYIOT CBEPXY
77+16%3=12 BHM3 (110 CTOJIOIIAaM), CJI€Ba HAMPABO.
5

B kauecTBe mpuMmepa MpuBOAUTCS MPUMEP pa3zdopa 3aaHusl, OMUCAHHOTO B IPUIIOKECHUU A.

2.3.7 NMpnmepHoe 3apaHne AnA CTyaeHTa

Jlana HekoTOpasi rpaMMaTHKa S3bIKa:

1. <prog> ;= PROGRAM <prog-name> VAR <dec-list> BEGIN <stmt-list>
END.

2. <prog-name> =id

3. <dec-list> ::= <dec> | <dec-list> ; <dec>

4. <dec> ;1= <id-list> : <type>

5. <type> = INTEGER

6. <id-list> m=id | <id-list>, id

7. <stmt-list> 1= <stmt> | <stmt-list> ; <stmt>

8. <stmt> ;1= <assign> | <for>

9. <assign> = id = <exp>

10. <exp> 1= <term> | <exp> + <term> | <exp> - <term>

11. <term> c=id |int | (<exp>)

12. <for> ::= FOR <index-exp> DO <body>

13. <index-exp> = id ;= <exp> TO <exp>
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14. <body> ;.= <stmt> | BEGIN <begin-list> END

Ucnonb3ys nporpammy LEXAN npousBecTu ciemyronme 1eHCTBUS:

1.
2.

3anoJHUTH TaOIUIly TEPMUHAIBHBIX CHMBOJIOB (Tabmu1a 1);
HanucaTh MCXOAHBIN TEKCT HA y4eOHOM SI3BIKE C MCIIOIH30BAHUEM 33JaHHON IpaMMaTH-
KW,
3anoJIHUTh TaOIUIBI: — CHMBOJIBHBIX UMEH (Tabnwuia 2);

— JnurtepanoB (Tabmwuima 3);

— JIGKCMYECKOT0 aHayin3a (BBIXOAHBIX CUMBOJIOB);
[TpoBepuTh MPaBUILHOCTH 3aITOJIHEHUS TAOJIUI] BCTPOCHHBIM aHAIIN3aTOPOM;
[Tpu HanmuuMyM OMIMOOK MCTIPABUTH MMEIOIIUECS, U TTOBTOPHO 00paboTaTh MpOrpaMMoit
LEXAN;
[Toyy9nTh TUCTHUHT MOTYYCHHBIX PE3YIIbTATOB;

CoxpaHuTh pe3yabTar B (aii.

[IprmMep BBINOTHEHUS IPUBEAEH B MPUIIOKEHUU A.

2.3.8 OnucaHue paboTbl NeKCUYECKOro aHanusaropa

ITocae Toro kak CTYACHT HaIlUCaJl IIporpaMmy MJIK 3arpys3uil €€ U3 (1)8.1\/’1.]'[8., TAaKXXC 3aIlOJIHUII BCC

Ta6J'II/H_[LI H 3a1I1yCTHII IIpOrpaMMy Ha IPOBEPKY, IIPOrpaMMa HAYNMHACT BBITIOJIHATEL CICAYIOLICC.

[Iporpamma mpou3BOAUT YTEHHE TIEPBOTO CUMBOJIA, JIaJIe€ TIPOU3BOASTCS TPOBEPKH.

Ecnum cuntaHHBI CUMBOI SIBISIETCS OYKBOM MJIM 3HAKOM TIOTYEPKUBAHMS « », €CIH 1A,
TO 9TO TUO0 KIFOYEBOE CIIOBO, 100 uaeHTudukarop. Jlanee cuuThiBaeTCs CIEAYIOMINI
CUMBOII (JIUTEPA) ¥ MPOU3BOAUTCS €r0 MPOBEPKA, BXOIUT JTU 3TOT CUMBOJ BO MHOKECTBO
OYKB PYCCKOTO W JIATHHCKOTO ayipaBUTOB, UG, ABISETCSA T OH CHMBOJIOM TOTYEPKH-
BaHMS, €CIIU J1a, TO TOJYYEHHBIN CUMBOJI JO0ABIAETCS K CTPOKOBOM MepeMeHHOH, (op-
Mupytolel nekcemy. [lanpHeiinee cunTeiBaHue U 00pabOTKa MPOUCXOAUT A0 TeX TOp,
MOKa HEe BCTPETUTCS KaKOW MO0 APYroil CHMBOJL.

Ecnm cuntanHbIi cUMBOI sBIIETCS 1TM(POI, TO JAajiee MPOUCXOIUT TPOBEPKA, SIBISETCS

JW CIAEAYIOIMMK CUMBOI 1Mot nin Toukoi. Eciu monmydeHHas nurepa COCTOUT U3 OJ1-
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HuX nudp, To nomydennoe uncno nenoro (INTEGER) tuna, ecnu B aurepe ecTh Touka,
T0 ymcio BeniectBeHHOro (REAL) Tuma.

- Ecnm cunTtaHHBI CUMBOJ — OJMHApHas KaBbIUKa, TO TEKCT, CASAYIOIIHM 3a HEH 10 clie-
IyIolel OJUHApHOM KaBbIYKU, OyAET SBIATHCS CTPOKOBOM KOHCTAaHTOM, a 3HaKU KaBbI-
4eK OyayT oIpe/iesieHbl KaK CIeIHaabHbIe CUMBOJIBL.

- Ecau cuutaHHBI CUMBOJ SIBIIsIETCS 3HAKOM «{», TO caM 3HaK W CJIEIYIOUIHE 32 HUM
CHMBOJIBI JIO 3HAaKA «}» BKIIOYUTEIBHO HTHOPUPYIOTCS, TaK KaK SBJISIFOTCS KOMMCHTapH-
eM.

- Ecnam cuuTaHHBI CHUMBOJ SBJISIETCS CHELMAIBHBIM CHMBOJIOM, IIPOUCXOIUT IIPOBEPKA,
SIBJISIETCSI JIM JTAaHHBIM CUMBOJI CIBOCHHBIM U MPOBEPSIETCSA BTOPOM cuMBOJI. Eciu BTOpOi
CUMBOJI HE 00pa3yeT mapy WM MEepBbIA U3 JIBYX HaWJIEHHBIX SBISIETCS OAMHAPHBIM, TO
MIPOUCXOUT 00paboTKa JAHHOTO TEPMUHAILHOTO CUMBOJIA, TIOUCK €T0 KOJIa.

[Tocne pacrio3HaBaHUS JIEKCEMBI IPOUCXOAUT 3aMOJTHEHHE TAOJHUI], COOTBETCTBYIOIINX THITY JIEKCE-
Mbl. Ecnu npeanonaraercsi, 4To MOJIy4YEHHasl JEKCeMa SBJISETCS TEPMUHAIBHBIM CHMBOJOM, TO
MIPOUCXOIUT Nepedop BCeX 3HAUCHUN TaOIMIIBI TEPMUHAIBHBIX CUMBOJIOB. B ciyuae, korga jiekce-
Ma HaifleHa, HeOOXOAUMO MOJYYUTh €€ KOJ U 3alOJIHUTh COOTBETCTBYIOIIMM 00pa3oM Taliuily
BBIXOJHBIX KOJIOB JIeKceM. B citydae, korna jgekcema He HaiiJieHa IpenoJiaraercs, 4Yro JeKcema siB-
asiercst uaeHTuukaTopoM. IIporcxoauT mouck no Tabiauie CUMBOJIBHBIX IMEH. B ciydae, korna B
TabNuIe Takas JIeKceMa YK€ MMEETCs, MIPOUCXOIUT 3alloJIHeHUE TaOIUIbl BBIXOJHBIX KOJOB JIEK-
CeM, MHaYe JieKceMa BKIIF0UaeTCsl B TAOJMILY M TaK)Ke 3aroTHsIeTCsS TaOInIa KOJIOB JIEKCEM.

[Tpu oOHapyxeHUU JIuTepasa, HailleHHas JJeKceMa 3aHOCUTCS B TaOJIHIly, B COOTBETCTBYIOIIEM I1O-
Jie 3aHOCUTCS €€ THII, Jajiee yKa3blBaeTcs ero pazMep B OaiiTax. 3aTeM 3arosiHseTcs Tabiuia Bbl-
XOJIHBIX KOJIOB JIEKCEM.

B mopsinke pacro3HaBaHusl JEKCEM MPOUCXOIUT 3aMOJHEHUE TaOIUIIBI BHIXOJHBIX KOJOB JIEKCEM.
Ecnu pacno3HaHHas jiekceMa SIBISIETCS TEPMUHAJIbHBIM CHUMBOJIOM, TO B SYEHMKY, COOTBETCTBYIO-
Y0 HOMEPY TaOJUIlbl, 3aHOCUTCA HOMEp 1, ecnu ABisieTCsl UASHTU(DUKATOPOM — HOMEp 2, €CIu
autepaioM — 3. Cnenudukarop («koa» Ui TEPMUHAIBHOTO CUMBOJIA) 3aHOCUTCA B mosie «CTpo-
Kay.

Jlanee mpoucXoauT MOLIArOBOE€ CpaBHEHUE 3HAYEHHH, MOITYYEHHBIX MPOrpaMMOi, CO 3HAYEHUSIMU
BHECEHHBIMU CTyAeHTOM. CpaBHEHHE NPOMCXOIUT IO TabJMIe BBIXOJIHBIX KOJIOB JiekceM. [Ipu
Ka)KJIOM HECOOTBETCTBHH I€HEPUPYETCS COOOIIEHUE B OKHE COOOIEHUH, YTO B TaKOM-TO MO3UINH
HE BEpPHO 3aII0JHEHO 3HaYeHHE HoMepa TaOJIHIIbl, KO/Ia DJIEMEHTA, ClIeU(pUKATOPA.

HmeeTcst BO3SMOXKHOCTD MOJTYYEHUs TUCTUHTA B OTAENBHBIN (aiin ¢ pacmmpennem LOG.

Kpome toro, HeoOxoaumMo coxpaHuTh (aiia Ay paboThl Ha CIEAYIOLIEM ATale CUHTaKCHYECKOTo

aHaJin3a.
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2.4 CunTakcuveckuit anaauzatop SiNAn

Henb cozmanus nporpammbl SINAN coctouT B TOM, 4TOOBI HAYYUTH CTYACHTA
IPOBEPATh NMPABUIBHOCTh I'PAMMAaTHKH IMPOTrPaMMbl C IOMOIIBI0 CHHTaKCUYECKUX

TIEPEBHEB (IEPEBHEB IPAMMATHUECKOTO pa3dopa).

[Tporpamma SINAN cama nmpou3BoAUT pa3dop MporpaMMbl, CTPOUT CHHTAKCH-
YECKOe JIEPEBO U MPOBEPSICT BBEACHHBIC MOJIH30BATENIEM JTaHHBIE Ha KOPPEKTHOCTD,

coo011as 000 BCeX HAMIEHHBIX OIIMOKAaX U HECOOTBETCTBUAX.

2.4.1 Tabnuua nepexonoB

CyliecTByeT ABa MyTH aHaK3a: BOCXOAAIIUN U HUCXOASAIINM, JAHHBIMA MTPOEKT
pean30BaH ¢ MOMOIIBIO HUCXOASIIET0, OH Ha3bIBAECTCSI PEKYPCUBHBIN CITyCK. B mpo-
€KTe rpaMMaTUYECKuil pa3dop peannzoBaH ¢ nmomMoribio npasuwi bBH® rpammartuku,

3QTAaHHBIX B TAOJIMIIE ITEPEXOI0B.

B Tabnuue nepexoJoB ¢ MOMOIIBIO CIEHUATbHBIX KOJIOB PEATM30BaHbl CChLII-
KW, TIEpeX0/ibl, 0003HAUCHUS TEPMHUHAIBHBIX CUMBOJIOB, HICHTU(PUKATOPOB U JIUTE-
panoB, cMm. Tabauny 10. HetepmuHanbHbIe CUMBOJIBI MPEICTABISIIOT COOOM CCHUIKU
Ha KOHCTPYKIIUU, TEPMHUHAIBHBIE — yKa3aTeJd Ha KOJI 3JIEMEHTa COOTBETCTBYIOIICH
TaONHIBI, UACHTU(OUKATOPHI U JUTEPATBl MPEICTABIAIOT COO0H COOTBETCTBYIOIIHUE
o0o3HaueHus. s perrenus mpoosieMbl BEIOOpA OJTHOTO M3 HECKOJBKUX BapUAHTOB
BBeJIeH aeMeHT WJIM, nmo3Bossromuii peann3oBaTh BCE BO3MOYKHBIE BAPUAHTHI BETB-

neHus. /[ peanuzanyu cTeKa B KaXI0M CTPOKE MPENYyCMOTPEHA sTYEHKa BO3BpaTa, B
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KOTOPOM yKa3bIBaeTCs aJpec, KyAa cleayeT MepedTH mociie OTpabOTKH COOTBET-

CTBYIOILIEW KOHCTPYKIIHUH.

Ha ocHoBe gaHHOM TaOMUIBI MPOU3BOIUTCS aHAIN3 KOJOB JIEKCEM U CO3JaeTCs
HOBasi (hopmupyemMas Tabiuila Mepexo/ioB, MO KOTOPOW B JajJbHEHIIIEM CTPOUTCS

CHUHTAKCHUYCCKOC ACPCBO.

Tabnuia mepexoaoB MOJHOCTHIO ocHOBaHa Ha BH® rpammaruke, moka3zaHHOW Ha
puc. 4. Ota Tabnuila mpeaHa3HAYCHA JJIA pean3allii CHHTAaKCUYECKOTo pa3zdopa C
MOMOIIIBI0O METO/Ia PEKYPCUBHOIO ciycka. C MOMOIIBIO HEE MOXKHO OINpPEISIUTh 3a-
KOHUCHHOCTh BBIPAXEHUM, OTCICAUTh I'paMMaTHUKy ydeOHOro si3pika. OHa CIYXKHT
OCHOBHOU 0a30¥ MpW HAMMCAHWUU MPOTPAMMBI, XOTA €€ MOKHO HCHOJIb30BaTh U IS
MOCTPOCHUS (HOPMHUPYEMOI TaOIHIIBI IEPEXOA0B BPYUHYIO.

Ha ocroBe aT0ii Tabmuis! hopmupyercst Apyrast (KOTOPYIO IPH HEOOXOIMMOCTH JIETKO MOYKHO IPeoOpa3oBath B IEPEBO IPAMMATHYECKOTO pas-
6opa), KoHeuHas TabJIHIa IPEACTaBIIIeT CO00I IporpaMMy, pa3oOpaHHYyIo II0 paMMaTHKaM (Ha TpaMMaTHKH), IIPEACTABICHHYIO IePEX0JaMHy

(cchUIKaMu) 1 agpecaMu Tabuui U creudukatopoB (Ne-B CTPOK) Ha XpaHSAIIUECS B HUX JaHHbIC.
Pabora ¢ ganHo# Tabnuiei HE oNnTHUMaIbHA IO CKOPOCTH, T.K. IPU padboTe HE

HCIIOJIB3YCTCA CTCK, 3aTO JaHHOC IIPCACTABIICHUC Oounee HarjsiaHo.
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Ta6numa 10 — Tabnuiia nepexo0B

1

2

3

4

5

7

1 | <prog> PROGRAM| 1,4 <prog-name> VAR| 1,6 <dec-list> BEGIN <stmt-list> | END .
prog $1 |@1,4 ~2 $2 | @16 -3 $3 ~7 $4 | $30
2 | <prog-name> +id é27
. <dec> ; <dec>| ;
3 | sdec-list> -4 $27 -4 | @31 $27 @34
<id-list> : <type>
4 | sdee> -6 $31 -5
INTEGER| REAL | STRING
> | <type> $5 | $6 | 7
6 | <tid-list> +id $29| @61 +id @6,3
. <stmt> | ;
7| sstmtist> -8 |@7.1 $27] @7.1 @72
8 | <stmt> <assign>|<for>|<read>|<write>|<for>|<while>|<repeat>| <if>
~9 | ~15| ~13 | ~14 | ~15| ~24 | ~25 |~21
. = <exp>
9 | <assign> +id $28 ~10
10 | <exp> -+ <term> + 1 - <term>
P $33|$32| @10,3 ~11 $32| $33| @10,1 ~11 @10,4
11 | <term> <factor> *|DIV| | | <factor>
~12 $34| $17|$37)11,1 ~12 11,3
( <exp> )
12 | <factor> +id | Nint | ~real | ~string $35| @12,1 ~10 $36
|@12,4
READ ( <id-list> )
13 | <read> $19 $35 -6 $36
14 | <write> WRITE ( <VALUE> ., 14,9 <VALUE> )
$18 $35 ~18 $29 @14,9 ~18 @14,5 $36
FOR <index-exp> DO <body>
15 | <for> 58 ~16 $10 ~17
. ) = <exp> TO|IDOWNTO <exp>
16 | <index-exp> +id $28 ~10 $9| $20 ~10
<stmt>| 17,4 BEGIN <stmt-list> END i
17 | <body> ~8 | @174 $3 $4 $27|
@17,1
18 | <value> <id-list>| <text-val>

-6 |~19
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[Tponomxenue Tadmuubl 10

' <text> !

19 | <text-val> $38 20 $38

20 | <text> Astring

21 | <ifs IF <cpaBHECHHE> THEN <body> ELSE | <body>
$14 ~22 $15 ~17 $16 | @21,1 | ~17
<factor> <ycnoBue> <factor>

22 | <cpaBHEHHE> 12 3 12

23 | < S < | > | =|e=<E<>

yerosHe $39/$40($41[$42|$43|$44
. WHILE <cpaBHeHHUE> DO <body>

24 | <while> ~13 ~22 $10 ~17
REPEAT <body> UNTIL <cpaBHEHHE>

25 | <repeat> $11 ~17 $12 ~22
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2.4.2 Mpasuna paboTbl ¢ Tabnuuen nepexonosB

Slueiikoii Bo3Bpara SIBISETCS TepBas suelika KaKJIol CTpoku, ee ommcanme: X,1, rme X —
cTpoka, 1 — cronber.
~X — TepexoJl Ha CTPOKY ¢ HOMepoM X, ctonber No2, popMupoBanue agpeca Bo3BpaTa B IEpPBOii
sueiiKe, ecy mepexoa ObLI OCYHIECTBIICH OT OJHOTO M3 mapamerpoB ycnosuit UJIN, To hopmupo-
BaHME ajjpeca BO3Bpara u ajapeca rnepexo/ia mpy OmmoKe (OTPUIATEIIbHOM pe3yIbTare).

| — anement WUJIU, npennoureHue otmaercs 6osee jgeBomy aieMeHTy. [lepebopom cpaBHUBA-
€TCS KXKJIBIM 3JIEMEHT, ¥ €CJIM HE OJMH HE MOJIOIIEN, TO ONIHOKa.

$X — B TabsmMIIE IEPEXOTOB — HOMEP CTPOKH B TaOJIHUIIE TEPMUHAIBHBIX CHMBOJIOB

$X,y — B popmupyemoii Tabiuile MEPexo 0B — OHA U3 Tpex Tabmuil (X=1 — TepMHHAIbHBIX
CHUMBOJIOB, X=2 —MACHTU(PUKATOPOB, X=3 — JIUTEP);

+id — tabmura naentupukatopos (Ne2) B TabIIHIE TIEPEXO/IOB.

DneMeHThI, HaYMHAroIMecss co 3Haka ” (int, real, string) B Ta0nwuile mepexogoB SBISIOTCS
3JeMEeHTaMu TaOIuIlbl tuTepanioB (Ne3).

@X,Y,Z — epexo/1 B CTPOKY X, cTosberr Y, mapameTp Z

@x,y,z%a,b,c — mepexoxa B CTPOKY X, croiber Y, mapametp Z (npu Hanmuuuu snementa NJIN),
NpY HAJTMIKUK OMIHOKH B 8,0,C (yKa3sIBaeTCs TOJIBKO B siueiikax Bo3Bpara, (POPMHUPYETCS TOIBKO MPU
npucytcTBuM nementa UJIN)
[Tepexon mo omubOKe (3HaUeHUE mocie 3Haka % B siueiike BO3BpaTa) JACHCTBYET TONBKO IS SYEEK

cToona Ne2.

ANTOPUTMBI:

Wcnons3ytorest Tabuiel Table_Perehod[i,j], Table_Perehod1[il,j1]
Table_Perehod —ocHoBHast Tabuiia mepexoaa

Table_Perehodl — popmupyemast tabiuiia mepexomaa

[i,j] — anpeca sueex BayTpu Table Perehod, i — ctonbupl, j — cTpoku
[11,j1] — anpeca siueek BuyTpu Table_Perehodl, il — cTonOisl, j1 — ctpokn
count_Vs — CueTYMK TepeMEeIeHHs, TTOKAa3bIBAIOIINN TEKYIlee MOJIOKEHUE B TaOJIMIIE BBHIXOIHBIX
cumBosioB (Tabl_vs);

pOS — HoOMep MO3ULMH B stueiike (mpu Hanuuuu >nemeHTa UJIN).

Tabnuua Nel — Tabiuia TepMUHAIBHBIX CUMBOJIOB.

Tabmuma No2 — Tabnuia CHMBOIHYECKUX UMEH (MACHTU(DUKATOPOB).

Ta6muia Ne3 — Tabnuiia TuTepaios.
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ITpocMoTp ocyliecTBIsETCS CeBa HANPaBo, U 110 nepexoaam. Kaxplil pa3 mpoucxoauT CpaBHEHNE
C TEKYIIUM JIEMEHTOM U3 TAOJIUIIbI BBIXOTHBIX CUMBOJIOB.
[Tpu MONOXUTENBHOM pe3ysibTaTe CpaBHEHUS (TEPMUHAIBHBIX CUMBOJIOB, UJICHTH(PUKATOPOB, JIH-

Tep), OCYLIECTBISECTCS IEpexo Ha OoJiee MPpaByIo SUCHKY.

[Ipu orpunatensHoM pesyiabTaTe (err=1), oopaboTka MPOUCXOIUT B CIEAYIO-

Hleﬁ IHOCJICAOBATCIbHOCTH.

1) ecnu B stueiike Bo3BpaTa TeKyIleil cTpoku HeT 3Haka %, To err:=0;

2) ecnu mapamerp eauHcTBeHHBIN (HeT MJIU s1eMenTa) WM 3TO MOCIEAHUN 3JEMEHT T10-
cnenoBatensHOocTH UJIN, 1 B sueiike Bo3Bpara TEKyIIel CTpOKH HET 3Haka %, To TeHe-
pupoBarh ommmoOKy «JlomkeH ObITh 37eMeHT % B mo3umuu %%», rae % ambo TepMu-
HaJIbHBIA CUMBOJ (WK €ro Kox), Mu6o “unentudukarop”, nudo “nurtepa’; %% — nosu-
1M B TAOJIUIIE BBIXOIHBIX CUMBOJIOB;

3) mpu HaJIMYUKM HECKOJIbKHX TapameTpoB (pasiaeneHHbix dnementom WJIN) u eciu Teky-
IIUH HE TIOCIIETHUN U3 HUX, TO MEPEUTH Ha CIEAYIOIIUNA mapaMeTp, 0oyiee paBblil, 3Ha-
YeHHe MePeMEeHHOH eIf mpucBouTh 3Hadyenue 0;

4) ecmu HOMEp CTOJIONA TEKYIIEH TYeHKH — 2, TO €CII B siYeliKe BO3BpaTa eCcTh 3HaK %, TO
MepeTy Mo ajapecy, ykasaHHOMY 3a 3HaKoM % u:

- B Ta0iMIle EPEX0/I0B OUUCTUTD SUEHKY BO3BpaTa,

- B (hopMupyemoii TabiuIe Nepexo 0B yIAIUTh MOCIEIHIOK CTPOKY.

2.4.3 MNpasuna Tabnuubl NepexoaoB ANsl HaNUCaHUA NporpamMmmbl

Ecnu siueiika mycra, TO OCYIIECTBIISCTCS TIEPEX0/] HA MEPBYIO SYCHKY TEKYILEeH CTpokH, i:=1.

Ecnu 3HaueHue B siueiike Tuna X,y uiM X,Y,Z, TO HE0OX0AUMO MEPEUTH Ha CTPOKY X, SIUEHKY Y, MO-
3unuio Z. Ilpu sToM: mocie nepexojia B yKa3aHHYIO SYEHKYy Ha YKa3aHHYIO MO3UIMIO sYelKa C aj-
pecoMm mepexojia, €Clid OHa sBJseTCs sSuelikoil Bo3Bpara, ouniiaercs (Table_Perehod[i,j]:=""; i:=y;
J:=X; p0s:=z), B popMupyeMoii TabJHIIe MePEeX0a0B MPOUCXOINUT MEPEXO B SUCHKY, YKa3aHHYIO B
HIepBOH siueiike CTpoku Oe3 ounieHus ee 3HaueHus (i1:=y; j1:=Xx).

Ecnu 3Hauenue B sueiike tTuna X,y%a,b,c, npu atom err=1 u Homep crondua paseH 2 (1=2), To cie-
IyeT TepedTH 1o CcChUIKe a,b,C, OYHMCTHTH s4YelKy BO3Bpara TaONMIBI MEPEXOJOB
(Table_Perehod[i,j]:="; i:=b; j:=a; pos:=c), B popmupyemoii Tabnuiie mepexoma0B MepeiTn mo aape-

Cy BO3Bpara M yaaluTh HocieaHion cTpoky (i1:=y; j1:=X).
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Ecnu 3HadeHue B siueiike tuma X,y%a,b,c, u err=0, To mepelitu mo cceuike X,Y, B popmupyemoit
Ta0JIMLIE IEPEXO0JI0B EPENTH 110 a/IpeCy, YKa3aHHOMY B TEKYILEH sUEHKeE.

Ecnu Homep cronbnia Tekymei siaeiikn = 3 u err<>0, To B s4eiike Bo3BpaTa yAUIUTh IPH HATHYHH
3HaK % ¥ 3HaUEHUS 32 HUM.

\ — 3HaueHue B sAYeiike sABIsAETCS JuTepoi (Tabnuua aurepanoB — Ne3).

Ecnu nepBelii cCUMBOJI
OcymecTBisiemMast Py 3TOM POBEPKA: €CJIA B TAOJINIIEC BEIXOAHBIX CUMBOJIOB Ne TeKyIIei Ta0IuIbl
pasen 3 (if Tabl_vs[count_vs,2]=3"), To 3aHeCTH B TEKYLIyIO SUYCHKY (HOpMUpyeMOil TaOmuIsl No
tabmuiel (3) u Ne crpoku B Heit (Table_Perehod1[il,j1]:=$3,NecTpoku), nmepeiiTi Ha CIECAYIOIIYO
staeriky (1:=i+1; i1:=i1+1; count_vs:=count_vs+1). B ciyuae oTpuuaTeIbHOrO pe3yibTaTra CpaBHe-
HUSI IEPEMEHHOM eIT IpucBanBaeTcs 3HaYCHUE 1.

Ecnu niepBbiii cumBost $ — 3HaueHue B sUeiike SBISETCS TEPMHHAIBHBIM CUMBOJIOM (TaOJHIA Tep-
MUHAIBHBIX CUMBOJIOB — Nel). OcyiecTBisiemasi MpOBEpKa: €Clid B TAOJIHIIE BBIXOJHBIX CUMBOJIOB
Ne tekymieit Tabaunb pasen 1 (if Tabl_vs[count_vs,2]="1"), To 3aHecTH B TEKyIIyIO s4eiKy dop-
mupyemoit Tabnuiel Ne tadmuibl (1) u Ne ctpoku B Heit (Table_Perehodl[il,j1]:=$1,kox), nepeiitu
Ha creayronyto sueiiky (i:=i+1; il:=il+1; count_vs:=count_vs+1). B ciy4ae oTpuiareibHoro pe-
3yJIbTaTa CpaBHEHUS IEPEMEHHOM eIf IpucBanBaeTCs 3HaUeHUE 1.

Ecnu nepBelii CUMBOII ~ — 3TO IIEPEX0/1 HA BTOPYIO SYEHKY CTPOKH C HOMEPOM, YKa3aHHBIM 33 CUM-
BOJIOM ~, B OpMHUpYEMOii TaOJIUIIE MIEPEXOI0B JOOABISIETCS HOBasi CTPOKA U TMIEPEXO0J OCYILECTBIIS-
ercs Ha Hee. [Ipu 5TOM ocCymIecTBIIsSETCs CIEAYIOIIee: B MEPBYIO SUEHKY (S4eiiKy BO3BpaTa) ykKa-
3aHHOHM CTPOKH 3aHOCHUTCS aJ[pec BO3BpaTa: €CIH IEPEXO] OCYIIECTBISACTCS C OJJHOM U3 MO3HIUI C
anemenToM MJIN u He sBIsSeTCS MOCIEAHUM B CIHCKE, TO B sUeliKe BO3BpaTa (popMUpPYETCS KO
BO3BpaTa TMNa X,Y,Z, rae X — HOMep CTPOKH, Y — HOMep CTOJOIa, Z — HOMEp MO3UIUU OTKYyIa ObLI
NpOM3BE/ICH mepexon (X:=j; Y:=I; Z:=pos; j:=a; i:=2, r;e a HoMep CTPOKH B ajpece mepexoaa — ~a),
TOXE MPOMCXOAUT U B popMupyeMoit Tabmuieit nmepexomos (X:=j1; y:=il; jl:=NemocnemnHeii cTpo-
ku; 11:=2).

Kobl TepMUHAIIBHBIX CUMBOJIOB TTOKa3aHbI B Ta0uie 11.
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Ta6nuna 11 — Tabnuia KoJ0B TEPMUHAIBHBIX CHMBOJIOB

TepMuHaIBbHBIN

Kon Kommenrapuii
CHMBOJI

1 PROGRAM 00BsIBIICHHE [TPOrPaAMMY

2 VAR 00BsIBIICHUE MTEPEMEHHBIX

3 BEGIN HayaJo Tena

4 END KOHeIl Tea

5 INTEGER THII 1IEJI0€

6 REAL BEILIECTBCHHBIN THUII

7 STRING CTPOKOBBIN THII

8 FOR UK ¢ napamerpom — JUJIA

9 TO UK ¢ mapamerpom — J10

10 DO BBITTOJIHUTD

11 REPEAT uuki ¢ nocrycinosueM — [IOBTOPSATH

12 UNTIL uuka ¢ nocryciaosueM — [IOKA HE

13 WHILE uuki ¢ npeaycnoueM — [IOKA

14 IF ycioBHbIN oneparop — ECJIN

15 THEN ycl10BHbIN oniepartop — TO

16 ELSE ycaoBHbIN onepatop — MHAYE

17 DIV JIEJIATH Ha 10

18 WRITE BBIBECTH HAa KOHCOJIb

19 READ CUHUTATh C KOHCOJIH

20 DOWNTO nukIa ¢ napamerpom — J10

21 FUNCTION GbyHKIUSA

22 PROCEDURE poueaypa

23 { HAYaJI0 KOMMEHTApHs

24 } KOHEI] KOMMEHTapHsi

25 [ OTKpBITHE KBaJAPATHBIX CKOOOK

26 ] 3aKpBITHE KBAIPATHBIX CKOOOK

27 ; KOHEII oTneparn

28 = MIPUCBOUTH 3HAUCHHE

29 , pazenuTenb

30 . KOHEI POrpaMMbl/OT/IeNICHUE IPOOHON YacTh

31 : paszzeneHue uAeHTH(PHUKATOpa OT ero Tuna

32 + OTIEPATOP CIIOKEHHS

33 - OIIepaTOp BBIYMTAHMUS

34 * OIlepaToOp YMHOKEHUS

35 ( OTKPBIBAIOIIASICS CKOOKA

36 ) 3aKphIBAIOIIAsICS CKOOKA

37 / OIepaTop JeICHUs

38 ' KaBBIYKA

39 < MEHbIIIE

40 > OoublIe

41 = paBHO

42 >= 0OJTBIIIE WK PABHO

43 <= MEHBUIE WU PaBHO

44 <> HE PaBHO
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2.4.4 dopmupyemasn Tabnuua nepexonos. NpaBuna 3anonHeHus

Tabnuua npencrapiser codoit Habop stueek. CTONOIBI M CTPOKU HYMEPYIOTCS.
Cronbupl onpenensitoT HOMEP PACHO3HAHHOW JIEKCEMBI (3JIEMEHTa KOHCTPYKIIUM),

CTPOKH ONPEAEIISIIOT HOMEP NOJIYYEHHONM KOHCTPYKIIUH.

B Ta6JII/IHe MOI'YT CymICCTBOBATH TOJIBKO JIBd B4 JAHHBIX: YKA3aTCJIINU Ha Ta0-

JIMOBI U IICPEXOABbI.

VYka3zarenu Ha TaOJUIBI COCTOST U3 CHUMBOJA NMPU3HAKA CCBUIKA Ha TaOIMIly
«$», HOMepa TaONUIBI U, Yepe3 3aIATyro, Kojaa (A1l TePMUHAIBHOTO CHMBOJIA) I
cnenugukaropa. Homepa Tabmnuu: 1— tabnuia TepMHUHAIBHBIX CUMBOJIOB, 2 — Ta0JIH-

oa CUMBOJIMYCCKHUX MMCH, 3- Ta6JII/I]_Ia JIUTCPAJIOB.

VYkazarenu Ha SYCUKH COCTOSIT U3 CHMBOJIA «@» ¥ CIEIYIONIUX 32 HUM Yepe3
3aMsTYI0 aJIpecoB CTOJOLA U CTPOKH, Ky/a CIeAyeT MepeiTH, OKa3aBIlIMCh B JAHHOU

STYEUKE.

Bce sueiiku nepBoro crosdia 3ape3epBUPOBAHbI 711 3HAYEHUM CChUIOK 00pat-
HOTO MEPEX0Ja Ha SYEHKY, CIEAYIOIIYIO 3a BbI3BABIICH MEPEX0/1 B TAHHYIO CTPOKY U

Ha3bIBaIOTCS SYCHKaMU BO3Bpara.

YroObl 3anmoiaHuTh (HOPMUPYEMYIO TAOIUIy NEPEXOAOB HEOOXOJIWMO 3HATh

CJEyIOIINE TTpaBuia.

Tabnuua 3anonnsgercss B TouHoctd o bH®, nokazanHoil Ha pucyHnke 4, npu
TOM CTPOKH TaOJUIbl SBISIOTCA AJIEMEHTAaMU KOHCTPYKIUH aHHOW TIpaMMAaTHKH.
Pa30op nemaercss mo JaHHBIM, MOJYYEHHBIM M3 TaOJHMIl TEPMUHAJIBHBIX CHMBOJIOB,

CUMBOJIMYCCKUX UMCH, JIUTCPAJIOB, BBIXOAHLIX KOAOB JICKCEM.

1) 3anoaHeHne TaOIHMIBI HAYMHACTCS C JICBOM BEPXHEH sUCHKH, KaXIblid pa3

CMEIAasACh Ha CIEAYIONIYI0, 00Jiee IPaBYIo.
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2) Tlpu HAJIMYKMK BIOKEHHOCTH KOHCTPYKIUH (HAHJICH HETCPMUHAIBHBINA CUM-
BOJI) CO3JaeTCs (3aMOJIHAETCS) HOBasl CTPOKA, I/IE€ B MEPBOM SIUEHUKE yKa3bl-
BacTCs aJpec BO3BpaTa: ykaszareib mepexoaa «@», HoOMep CTPOKH, HOMEp
CTOJIONA, OTKY/J]a OCYIIECTBJIEH MEePeXo/i IUII0C OJUH (T.€. MEePEeXo]l Ha clie-
IYIOUIYIO STYEUKY 3a TOM, U3 KOTOPOU ObLIT TPOU3BE/ICH BHI3OB).

3) Ilpy HaIMYUM HECKOJBKUX 3JICMEHTOB, Pa3leICHHBIX 3HAKOM «|», ocCy-
HIECTBIIIETCS TIepeOOp BapUAHTOB, KOTOPHIE MOAXOASIT 3HAUYCHUSIM, YKa3aH-
HBIM B Ta0JINLIE BBIXOJHBIX KOJOB.

4) Tlpu COOTBETCTBUM 3HAYCHUS SYCHKH HIIM OJHOTO M3 3meMenToB MJIN Tep-
MHHAJIBHOMY CHMBOJIY YKa3bIBACTCsI MPU3HAK CCHUIKU Ha Tabmuiry «$», 3a-
TEeM HOMEp TabJuIbl — 1 U KOJI 3JIeMeHTa B TaOJIHIle TEPMUHAIBHBIX CUMBO-
70B (HOMep TaOIUIIBl U KO/ OepeTcs U3 TaOIHIIbI KOJOB JICKCEM).

5) IIpu COOTBETCTBUM 3HAYCHHS SYCHKH WM OJHOTO W3 3jaemMeHTOB WMJIN
UIECHTH(UKATOPY YKa3bIBA€TCS MPHU3HAK CCHUIKKM Ha Tabmuiy «$», 3arem
HOMEp Tabmuubl — 2 U cnenupukarop (HoMep TaOIUILbl U Crienu(pUKaTop
Oepercs U3 TaOIUIBI KOJIOB JIEKCEM).

6) Ilpu COOTBETCTBUM 3HAYCHHS STYCHKH WM OJHOTO U3 3neMeHToB MJIN nu-
Tepaay yKasbpIBaeTCs MPU3HAK CCHIIKU Ha Tabmuiy «$», 3areM HOMEp Tab-
munel — 3 u cnenudukarop (HoMmep TaOJaMIBl U crienudukaTop Takxke Oe-
percs U3 TaOIUIIBI KOJIOB JIEKCEM).

7) TloguepkHyThie 25ieMeHThl B BH® rpammaruke He 00s13aTebHBI (OHU MOTYT

OTCYTCTBOBATb).

2.4.5 MNpasuna 3anonHeHus popmmupyemon Tabnuubl nepexoaos
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Pa36op nenaercs mo naHHBIM, MoidydyeHHbIM 0T bBH® rpammaruk, u3 Talmauiy

TCPMUHAJIBHBIX CUMBOJIOB, BBIXOAHBIX KOAOB JICKCCM.

3anonHenue GopMupyeMoil TaOIMIBI MEPEeXO0/I0B HAYMHAETCS CO BTOPOM

SYEUKHU IIEPBOU CTPOKH.

I[JDI TCPMUHAJIbHBIX CUMBOJIOB aJITOPHUTM MOKCT BBITTIAACTD TAKUM 06pa30M.

]_IOHYCTI/IM, IMPOU3BOIUTCA aHAJIN3 IICPBOI'O 3JICMCHTA Ta6J'II/IHBI KOJOB JICKCCM.

1)

2)

3)

4)
5)

6)

7)

8)

Homep no3unuu B Tabnuiie koa0B jJekceM paBeH 1. [IpousBoauTcs uTreHue
JAHHBIX U3 TIEPBOTO CTOJ0Ia TabauIbl KOJ0B jJekceM. [lomyueHHoe 3Haue-
HUE HoMepa Tabnuubl — 1 (Tabnuila TepMUHAIBHBIX CUMBOJIOB), KOJ PaBEH
1 (o Tabnuue KoA0B — «OOBSABIECHUE TPOTPAMMBI» ).

PaccmarpuBaercsa nepsbiid aneMeHT bH® rpamMartuku, UM SIBISIETCS KITIO-
geBoe ciioBo PROGRAM, oHO MpUHAICKUAT TAOIHIE TEPMUHATBHBIX CHM-
BOJIOB — 1, 110 TabauIe KOJOB OMpPEAeIIsIeTCs KO, OH paBeH 1.
[IpousBoauTCS CpaBHEHHE HOMEPOB TaOJIMII, TOJYYEHHBIX Ha dTamne 1 u
aTare 2. 3Ha4eHUs COBITAJIN.

[TpousBoanTCS CpaBHEHUE KOJAOB TaOIHI. 3HAYSHUS COBIAIIH.

Bo BTOpyto stueiiky nepBoit CTpoku GOpMHUPYEMOI TaOJIUIIBI TTEPEXO0I0B 3a-
HOCHUTCS yKa3atenb Ha Tabmuiy 1, kom 1 — «$1,1».

Howmep mo3uniuu B TabauIle KOJIOB JIEKCEM yBeIMunUBaeTcs Ha 1 (cTaer pas-
HBIM 2).

B rpammatuke BH® HaumHaeTr paccMarpuBaTbCA CIEAYIOIIUANA SJIEMEHT
KOHCTPYKIIMY — HETEPMUHAJIBHBIN CUMBOJI <Prog-name>.

HoBoe 3nauenue B hopMupyemyro TaOauIly Nepexo10B OyIeT 3aHOCUTHCS B

MpaByIoO SYEHKY OT TEKyIel (HoMep CTo0Ia yBenuyuuics Ha 1).

[Ipu HecoBmaneHnu 3HaAYeHUW HA 3Tanax 3 U 4 MPOUCXOAUT MPEKpAIICHHE

pazbopa,

€CJIn TOJIBKO TepMHHaJIBHBIfI CHUMBOJI HE€ ABJIKICTCA JJICMCHTOB MacCCHBa

NJIN — «|» (Harmpumep <type> = INTEGER | REAL | STRING) Wju He ABJISIETCS HEOOs-

3aTeNIbHBIM 3JIeMEeHTOM KoHCTpykuuu (Hanpumep, PROGRAM <prog-name>), Toraa

OCYIIECTBIISIETCA MEPEXO] Ha cieayromui aneMeHT maccuBa MJIN wnm mepexon k
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CJIEIYIOUIEMY 3JIEMEHTY KOHCTPYKIIMHM HE BXOJSIIEMY B JaHHYIO TpyHIy HeoOs3a-

TEJIbHBIX AIEMEHTOB (ITOAYEPKUBAIOTCSA OJHON OOILEN JTUHUEH ).

]_IJ'ISI HCTCPMUHAJIBHBIX CHMBOJIOB AJITOPUTM IIPUMCPHO TaKOH.

]_IOHYCTI/IM, IMPOU3BOAUTCA aHAJIN3 BTOPOTO IJICMCHTA T8.6J'II/IHI>I KOJOB JICKCCM.

Tekymas pazoupaemasi jekcema B rpammatuke bH® sBisiercs HeTepMHUHATBHBIM

cuMBoJIoM. B hopmupyemoit Tabnuiie mepexoioB JaHHbBIE 3aHOCATCS B TPETHIO siueii-

KY IIEPBOU CTPOKH.

1)

2)

3)

4)

5)

6)

Homep no3unmu B Tabnuile KoJ0B JiekceM paBeH 2. [Ipon3BoauTcs ureHue
JaHHBIX U3 BTOPOro croibua Tadiauisl KoaoB jJekceM. [lonydueHHoe 3Haue-
HUE HOMEpa Ta0auIibl — 2 (Tabauia CHMBOJIMYECKUX UMEH), crieiudukaTop
paBeH 1.

KoHcTpykuus, omnpenensitomas CTPYKTYpY HETEPMUHAIBHOTO CHUMBOJIA
<prog-name>, B rpammaruke bH® umeer Homep 2.

B ¢opmupyemoii tabnuie nepexoioB 100aBiseTCs HOBas CTpPOKa, IA€ B
MEPBYIO AYEHKY 3aHOCUTCS aJpec BO3BpaTa Ha SA4YEHKY, BbI3BABUIYIO Nepe-
XO/Jl, CMEILIEHHYIO Ha | BIpaBo (B JaHHOM CIIy4ae yKa3bpIBaeTCs IEPEXO0]l Ha
YETBEPTYIO SUCHKY MepBOM CTPOKH — «@1,4»).

Homep no3unuu B Tabnuie KOJOB JIEKCEM HE M3MeEHsAeTcs (OCTaercs pas-
HBIM 2).

B rpammatuke BH® HaumHaeTr paccMarpuBaTbCA CIEAYIOIIUNA SJIEMEHT
KOHCTpYyKImu — i1d (uaeHTudukarop).

HoBoe 3nauenue B popMupyemyro TabIuily mepexoaoB OyaeT 3aHOCUTHCS B

paBylo SYEHKY OT TEKyIIeH (B TaHHOM IPUMEpPE CTPOKa 2, cTosderl 2).

JIist ueHTH(PUKATOPOB ANTOPUTM MPUMEPHO TAKOM.

I[OHYCTI/IM, IIPOU3BOAUTCA aHAJIN3 BTOPOI'O 3JICMCHTA Ta6J'H/II_U:I KOJOB JICKCCM.

Tekymas pa3oupaemasi sekcema B rpammaruke bH® HaxonuTcs B KOHCTPYKUIHU

<prog-name> sBnsieTCs MEPBBIM €€ dIeMeHTOM. B ¢opmupyemoii Tabnuiie nmepexo-

JIOB JJAHHBIE 3aHOCITCA BO BTOPYIO STYEUKY BTOPOU CTPOKH.
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1) Homep mosuiuu B Tabiuiie KOJIOB JiekceM paBeH 2. [Ipou3BoauTcs yTeHne
JaHHBIX W3 BTOPOTo cToji01a Tabauisl KoaoB jekceM. [lomyuenHnoe 3Haue-
HUE HOMepa TaOauIsl — 2 (TabauIla CAMBOJMYECKUX UMEH), crieluukaTop
paBeH 1.
2) PaccmarpuBaetcs nepBsiii aieMeHT BH® rpammarnku KoHCTpYKIuu <prog-
name>, 3TOT 3JEMEHT SIBISETCS HACHTUPUKATOPOM, CIIETOBATEIBHO SIBIIS-
€TCS DJIEMEHTOM TaOJIUIIBl CHMBOJIUYECKUX UMECH — TAOJHIIBI 2.

3) IIpowmsBoauTCs CpaBHEHWE HOMEPOB TA0JHII. 3HAYCHUS COBITAJIH.

4) Bo BTOpyIO sSYEHKY BTOpPOW CTPOKH 3aHOCHUTCS yKa3aTejdb Ha TaOJuIy 2,
cneuudukatop 1 (ero 3HaueHue OepeTcs U3 TAOIUIBI KOJOB JIEKCEM) —
«$2,1»

5) Homep no3uniuu B Ta0JIMIE KOJOB JICKCEM YBeIHUUBaeTcs Ha 1 (cTaer pas-
HBIM 3).

6) B rpammatike BH® HaumHaeT paccMaTpuBaThCS CIEIYIONIUI DIIEMEHT
KOHCTPYKIIMU <Prog-name> — TepMHUHAIBHBIN CUMBOJ ().

7) HoBoe 3HaueHue B GopMHUPYEMYIO TaOJIHUILy NIEPEX00B OYICT 3aHOCUTHCS B
IpaBylo SYEHKY OT TEKyIIeW (HoMep CTOoJIOa yBeIuuuiics Ha 1) — BTopas
CTPOKA, TPEThS AYECHKA.

[Ipu HEecoBnazieHNM 3HAYEHUH Ha ATare 3, MPOUCXOAUT MpeKpalleHrue pazoopa,
€CJIM TOJIbKO TEKYIIMH JJIEMEHT He SBIsIeTCs 3JeMeHToB MaccuBa MM — «|»
(mammpumep <factor> m=id | int | real | <text-val> | (<exp>) ) unu He sBIIETCS HE-
00s3aTeabHBIM DJEMEHTOM KOHCTpyKIuu (Hampumep, PROGRAM <prog-name>),
TOTJIa OCYIIECTBIAETCS MEPEXO] Ha Cleayromumii amemeHT MmaccuBa MJIM wimm niepe-
X0/l K CIIEAYIOIIEMY 3JIEMEHTY KOHCTPYKIMU HE BXOASIIEMY B JaHHYIO TPyMIy He-

00s13aTEBHBIX IJIEMEHTOB (TIOTYEPKUBAIOTCS OJTHOM OOIIEH JIMHUEH ).

Ecnu KOHCTpyKIMS 3aKOHYMIIACh, TO OCYIIECTBISACTCS TEPEX0Jl Ha IMEPBYIO
sYelKy (suelKy Bo3BpaTa) TEKyIIew cTpoku B popmupyemoii Tabmuiie nepexozaa. [1o
3HAYCHUIO ajipeca, COJIepPKaIIEerocsi B sUeiike BO3BpaTa aKTUBHOM (TOTOBOM sl BHE-
CEHUS TJAHHBIX) CTAeT sUelKa ¢ yKa3aHHBIM HOMEPOM CTPOKH U HOMEPOM cToJiona. B

rpamMatrke bH® ocymiecTBisercs nmepexon K dJIEMEHTY, CIEAYIOEMY 3a DJIEMEH-
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TOM KOHCTPYKIIMHU, KOTOPbIA ObLI OINpeAesieH B TeKyllell KoHcTpykiuu. Hampumep,

IIOCJIE OMNPEACIICHHUs] TOCIEIHEr0 3JE€MEHTa KOHCTPYKUHH <Prog-name> «;» ocy-

IICCTBILICTCA BO3BpPAT K 3JICMCHTY, CIICAYIOIICMY 3a 3JICMCHTOM, BBI3BABIINM JTY

KOHCTpyKIuio. Bo3Bpat ocymiectBieH Ha cTpoky 1 rpammatuku bBH®, k snemeHTy

VAR, cienyroniemy 3a HETEpMHUHAIBHBIM CUMBOJIOM <Prog-name>.

JUist TuTepalioB aaropuTM NPUMEPHO TAKOM.

HOHYCTI/IM, IIPOU3BOAUTCA aHAJIN3 MICCTHAAIATOI'O 3JICMCHTA Ta6HI/I]_IBI KOJ0OB

nekceM. Tekymas pazOupaemasi jgekcema B rpammatuke BH® Haxomutcss B KOH-

crpykuuu <factor> sieysiercst BropsiM 35ieMeHTOM KoHCTpyKimu WJIN. B dopmupye-

MO TabJuIEe NEPEX0A0B JaHHBIE 3aHOCITCS BO BTOPYIO STYEHKY AECATON CTPOKHU.

1)

2)

3)
4)

5)

6)

7)

Homep no3unuu B Tabnuiie Koa0B JiekceM paBeH 16. [IponsBoaurtcs urenue
JaHHBIX U3 MIECTHAAATOro CTONONA TabIuIbl KOJ0B JekceM. [lomydenHoe
3HaYeHue HoMmepa Tadiuiel — 3 (Tabiuia JuTepaioB), crienudpukaTop pa-
BEH 1.

PaccmarpuBaerca Bropon smemeHT MHOkectBa MJIM BH® rpammaruku
KOHCTpyKimu <factor>, 3ToT aneMeHT sBISETCS JIUTEPAIOM IIEJIOr0 THIIA,
CJIEIOBATEIILHO SIBJIAETCS JIIEMEHTOM TaOJIULIbI IUTEPAIOB — TAOIHIIBI 3.
[TpousBoauTCs: cCpaBHEHNE HOMEPOB TabJIMIl. 3HAYEHUS COBIAIH.

Bo BTOpylo siueiiky necsToi CTpPOKHM 3aHOCUTCA yKaszarelb Ha TaOnuiy 3,
cnenudukarop 1 (ero 3HaueHue OepeTcs U3 TAOIUIIBI KOJOB JICKCEM) —
«$3,1»

Howmep no3uniuu B Tabnuie KOJOB JIEKCeM yBenndyuBaeTcs Ha 1 (cTaer paB-
HbIM 17).

B rpammaruke bH® nHaumHaeT paccMarpuBarhbCs CIEAYIOLIUNA DJIEMEHT
KOHCTpyKimu <factor>, T.K. OH OTCYTCTBYET 3TO TOBOPUT O TOM, YTO KOHEII
KOHCTPYKIIUH.

Br3biBaeTcst 06paboTka KOHITA KOHCTPYKITUH.
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[Ipu HecoBnazieHNM 3HaYEHUH Ha dTane 3, MPOUCXOAUT MpeKpalleHue pazoopa,
€CIIU TOJIBKO TEKYIIMA JJIEMEHT He SsBisieTcs 3iieMeHToB maccuBa MJIM — «|»
(mammpumep <factor> m=id | int | real | <text-val> | (<exp>) ) uiau He sBIIETCS HE-
00s3aTebHBIM 3JEMEHTOM KOHCTpyKIuu (Hampumep, PROGRAM <prog-name>),
TOTJa OCYLIECTBIISICTCS MEPEX0] HA caeAyromuil aneMeHT maccua MJIM wnm niepe-
X0/l K CJIEIYIOIIEMY 3JIEMEHTY KOHCTPYKIIMHM HE BXOJSIIEMY B JaHHYIO TPYyMIy He-

00s13aTEIBHBIX IJIEMEHTOB (TIOTYEPKUBAIOTCS OJTHOM OOIIEH JIMHHUEH ).
Onucanue padotsl ¢ anementamu Mmaccusa MJIM BH® rpammatuku.

Eciu B BH® rpammaruke Bctpeuaercs maccuB WUJIN, nepebop 3HaueHuii ocy-

mMECTBIIACTCA C JICBOTO.

HpI/I BO3HUKHOBEHHUH OIIHOKH IIpu pa60Te C OOHHMM H3 JJICMCHTOB MacCCHBa

NJIN ocyiiecTBIAETCA MEPEXO K CAEAYIOMIEMY, HAXOASAIIEMYCS TIpaBee.

B cayuae, xorma nocnennuii (kpaiHuil npaBblid) aseMeHT MaccuBa WJIW wnm
3HAUCHUE B SYEHKE HE YJIOBJICTBOPUTEIHHO, MPOUCXOJIUT IMpEeKpalleHue pazdopa

IIPOTPaMMBL.

B cinyuae mosioXKUTENbHOrO pe3ysibTaTa (CpaBHEHHE OJHOTO U3 3JIEMEHTOB
yla4yHO WJIM CPAaBHEHHUE C KOHEYHBIM PE3YJIbTaTOM IEPEXO/0B yIayHO) MPOUCXOAUT
nepexo Ha cieayrolyto jekceMy rpammatuk bBH®, Ha cienyromuii anemMeHT tad-
JIUITBI KOJOB JIEKCEM, Ha CIIEAYIONIYI0 siueiiky (Ha 1 mpaBee) popmupyeMoit Ta0IuIlbl

IepEXO0/IOB.

Hwxe paccmaTtpuBaeTcst npuMep MporpamMMBbl.

Program progl,;

var a,b,c:integer;

begin
a:=1+b*(a—c);

end.

[TomydyenHnas mocyienoBaTeabHOCTH CUMBOJIOB OT Tiporpammbl LEXAN npencrasiena B Tabnuie 12.
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Taonuua 12 — Tabnuna BEIXOAHBIX CUMBOJIOB

Ne .. 1 /2|3 |4 [5|6[7|8]9(10]11 12|13 [14]15
Tabnuna 1121112 1 1 ]1 (1121
Crpoxka 1 1 12712 |12 1293 29| 4 |31 |5 |27 3|2 |28

N
=
N

Ne m.m. 16 |17 [ 18 |19 |20 | 21 | 22 | 23 | 24 | 25 | 26 | 27
Tabnuua 3|1,2]1)1}]2 )1]2 |1]|1]|1]1
Crpoxka 1 1323 13|32 333|436 ]27] 430

IIo HCXOJHBIM JaHHBIM, TaKKE HCIIOJIb3Yy:A Ta6J'II/IHy KOOOB TCPMHHAJIBHBIX

CHMBOJIOB, 3aII0OJIHACTCA Ta6J'II/II_[a HOCTpOGHHﬁ.

JIns ydiiero NmoHUMaHUs 3amoJIHEHUS (OpMHUpyeMON TaOIHUIbI MEPEXO0B
3anojHseTcss Tabnuia nmoctpoeHud. OOpabOTKa MaHHBIX W 3alOJHEHUE TaOJHIIbI
MPOIIECC AOBOJIBHO TPYJAOEMKHUM, OJHAKO, HAJO0 MOHUMAaTh, YTO U JJIsl MAIIMHbI JTaH-
HBIN pa30op sSBISETCS caMOl TPYAOEMKOM 3ajadeil. 31ech ke mpoliiece pazdoopa mnpo-
rpaMMbl MaKCUMaJbHO YHU(PHUIIMPOBaH. JlaeTcs BO3MOXHOCTb OTCJIEAWTH BCE BO3-
MOXHBIE (MCXOJHbIE) mapameTphl (3HaueHus1). [IpepBaTh 3amoyiHeHUE TaOJIUIIBI TO-
CTPOEHUN MOKHO B JIFO0OI MOMEHT BPEMEHHU, a TTIOTOM MPOJOJIKUTh, HE TEPSIS JIOTU-

Ky IEpeX0A0B (IOCTPOEHHUS).

Tabnuiia MOCTPOCHHI COCTOUT M3 HECKOJIBKUX Pa3feioB, OHU Ha3bIBAIOTCS:
mard, Tabauia KoJoB JIEKCEM, UMS B MporpaMmme, 3jieMeHT rpammatuku bBH®, pe-

3yJbTaT cpaBHEHUs, (hopMupyemas Tabiuiia nepexoa0B, BLITOJIHEHHOE ICUCTBUE.

B paznene «lllarn» nepeyucisitoTcs HoMepa Mpou3BeIeHHBIX 1aroB. Pa3aen «Tabnuia KogoB Jek-
CeM» CIYXHT JUJIsl OTCIECKUBAHUSI TIO3ULIMHU B TaOJIMIE KOAOB JIEKCEM M XPAaHUT 3HAUEHUS TaOIHUIIbI
U KoJa (uimm cnenudukaropa) ¢ KOTOPHIMHU B JajbHEUIIIEM MPOUCXOAUT CPABHEHHE TEKYILETo dJie-
MeHTa rpaMmMmarukn BH®. Pasnen «Onement rpammarnku bBH®» comepkut ums si€eMeHTa, uMs
KOHCTPYKIIUHU, B KOTOPYIO OH BXOJHT, THI TEKYIIETO 3JI€MEHTa TpaMMaTHKH, HOMEpP TabJIUIbl, CO-
OTBETCTBYIOUIEH eMy, a Takxke KOJA (Ui TePMHHAJIbHBIX CHUMBOJIOB), ONpEeNeHHBIN Mo Talnuie
KOJ/IOB TEpMUHAJILHBIX CUMBOJIOB. B paznene «®opmupyemas Tabnuia nepexoaoB» OTCIEKUBACTCS
TeKylas suyeiika GopMUpyeMoil TaOIHIIbl MePeXo0B, KyAa 3aHOCUTCS GOopMUPYEMOe 3HaUEHUE, a
TaK)Ke MO3ULUS CIEeNYIONIeH sTUelKH, ¢ KOTOpOo OyJIeT MpOU3BOAUTHCS paboTa Ha CIeAYIOUIEM Iia-

re.B pasaciic «BbBIIIOJIHEHHOE JIEHCTBHE) YKa3bIBACTCA BBIIIOJIHCHHOC JIeficTBHE.
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Tabnuua mocTpoeHus npeaiaraeTcst Kak BCIIOMOTaTeIbHOE CPEICTBO Ul 3alofHeHUs (hopMupye-
MO TaOJIMIBI TIEPEXO0I0B. 3aMOMHATH BCE IIard M SYEHKU B HEH HE 00s3aTeIbHO, INIABHOE TOHSTH
JIOTHKY 3alI0JHEHUsT (OPMHUPYEMOH TaOIUIIBI TIepexo10B. [IprHoOpeTst ombIT, B JabHEHIIIEM, MOYKHO
o0xoauThCsl 6e3 TabIWIIBI TMOCTPOSHUM, 3anmoyiHAS GOpMHUpPYEMYIO TabiauIly nepexonoB mo bH®
rpaMMaTuKe, TeKCTY MPOrpaMMbl, TaOJIUIE KOJIOB TEPMUHAIBHBIX CUMBOJIOB, TAOIUIE KOJOB JICK-
CeM.

W3 maHHBIX, TOyYeHHBIX B pazzaene «Dopmupyemas Tabauiia nepexoaoB, Te-

Kyliasi o3ulMs» TabIuIbl MOCTPOCHMSI, 3aMONHsIeTcs hopMUpyemasi Tabiuiia nepe-

X0J10B. B pe3ynbrare gomkHa momyunThes Tabmuia 14.

[TpunsTHIE COKpAIeHHs] B TA0JIMIIE TOCTPOCHHUH.

HC — HeTepMuHanbHBIN CUMBOJI

TC — TepMHUHAIBHBIA CUMBOJI

NJ1 — nnentudukarop

JIx — nutepan, rae x: 1l — uensiii tumn, B — BemectBennsiit Tut, C — CTPOKOBBIN THIL.

JI — nutepain 106010 THMA.

Hanuune 3Haka «—» Brepeau tumna y sneMmenta rpamMmatuku bH® nokasbiBaer, 4TO JaHHBIN 3ie-
MEHT B pa300pe MOXKET HE Y4aCTBOBATb.

[Tpu 3anonHeHun TabIUIBI TOCTPOECHUN 0COOYIO CIIOKHOCTh MPEACTABISAET padoTa C MePeX0aaMHu.
Huxe onuceiBaercs paboTa ¢ HUMHU.

[Tpu obHapyKeHUU TEPMUHAIBHOTO CMMBOJa B rpammatuke bBH®, HeoOX0IuMo OCyIeCTBUTH Ie-
pexo/1 Ha TIEPBBINA JIEMEHT KOHCTPYKIIMH C TEM K€ UMEHEeM. B Ta0iuIe mocTpoeHuid onpeaensieTcs
HOMED TIOCTIeTHEN HE 3aHATON CTPOKH B opMupyemoii tabnuiie nepexonos. Homepom cuemyro-
Il MO3UIMK yKa3bIBaeTCS HOMEP dTOW CTPOKHU, HOMep cTondna — 1. 3HaueHne BHOCUMOTO 3Haye-
HUA JOJDKHO YKa3bIBaTh Ha BTOPYIO SYEHKY MocieaHeid mycTo cTpoku. ClieayronmM 1arom 3a-
MIOJTHSIETCSl 3HAUCHHE TEKYIIUI TMO3UIIMH, aJpec BO3BpaTa U ajapec cleayromieil mosunuu. Hamnpu-
Mmep. [locne HaXOKaeHUsT TEPMUHAIBHOTO CUMBOJIAa <Prog-name> HauynHaeT pacCMaTPUBATHCS TIEp-
BBII DJIEMEHT KOHCTPYKIMU <prog-name> — id. B ¢opmupyemoii Tabiuiie nepexoaoB mocieaHen
CBOOOIHOMN CTPOKOM SIBISIETCS CTPOKA 2, HA HEE U OCYIIECTBISIETCS MEPEX0/l, CIASAYIOMas MO3UIIUs
yKa3bIBaeT Ha CTPOKy 2, cronbery 1 (war 2). Ha tpetbem miare B siueiiky Bo3Bpara 2,1 (rae 2 — Ho-
Mep CTpokH, 1 — HOMep cTobIa) Oy/ieT BHECEHO 3HAYCHHE, YKa3bIBaroIlee Ha sueiiky 1,4, T.K. me-
pexon ocymiecTBiieH u3 siueiiku 1,3. Tekymas nmo3unus — 2,1, cneayromas mo3umus — 2,2.

[Ipu BO3Bpare BO3HUKAIOT Apyrue TpyAaHocTH. K mpumepy, mpu OKOHYaHUU KOHCTPYKIIUU MPOUC-
XOJIUT TIEPEX0]T Ha MYCTYIO SMEMKY, 3aTEM OCYIIECTBISETCS MEPEX0]l Ha sUeiKy BO3Bpara. 3Hade-

HUE, 3all0JIHEHHOE B sYeiike Bo3Bpara uuiercs mo Ttabnuue. [lo monydeHHOMY 3HAYEHUIO OCY-
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mecTBisieTcss nepexon. Hanpumep, npu okoHyanuu KoHcTpykuuu <id-list> (mar 20), texymieit
SUEUKOM OKa3bpIBaeTCs sueiika 5,7. 3areM Mpou3BOAUTCS mepexoi B stuerky 5,1 (mar 21). Tlo Ttab-
JIMIIE OTpeelisieM, uTo aapec Bo3Bpata @4,3 (3HaueHue u3 mara 14), T.e. mepelTH Ha YETBEPTYIO
CTPOKY, TPETHIi cTONOEII.

[anee orbickuBaeTcs nosnoxkeHue B rpaMMmaruke bH® no umenu npeasiaymen nosunuu. Hampu-
Mep, Toclie Tepexoia B siueiiky 4,3 (mar 22) OThICKUBaeM B TaOIUIE MMS dJIEMEHTa TPaMMAaTUKU
sueiiku 4,2 (3HayeHuWe w3 mara 13), UM OKa3bIBACTCS HETEPMUHAIbHBIM cuMBoN <id-list> koH-
crpykiuu <dec>. ITo rpammaruke BH® ompenensiercs, uto CIeAyIOUIHI 3I€eMEHT KOHCTPYKIIMU

<dec> aBigeTrcs «:».
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Tabmuua 13 — Tabauna noctpoeHuit

Dopmupyemast TabIIHIA IEPEXOI0B

= Tabauma xomoB IeKceM Onement rpammaTuk BHO 5 = CIIE/TyIOMIAst TTO3H-

= Wms B mpo- g d TeKymias To3HIus s Brinonnennoe neii-

=] rpamme - CTBUE

MO3ULIHS Taba Koz, THUII UM Texymai THII Tabn Kox e ? CTpOKa crosbery BHOCTIMOC CTpOKa crober
crerud KOHCTPYKLIUS (s TC) 3HAYCHHE

1 1 1 1 TC PROGRAM PROGRAM <prog> -TC 1 1 + 1 2 $1,1 1 3
2 2 2 1 501 Progl <prog-name> <prog> HC 1 3 @2,2 2 1
3 2 2 1 na Progl 2 1 @14 2 2
4 2 2 1 n Progl id <prog-name> | WJI 2 + 2 2 $2,1 2 3
5 3 1 27 TC ; ; <prog-name> | -TC 1 27 + 2 3 $1,27 2 4
6 4 1 2 TC VAR <prog-name> 2 4 2 1 KOHEI KOHCTPYKLHH
7 4 1 2 TC VAR 2 1 1 4 epexoj
8 4 1 2 TC VAR VAR <prog> -TC 1 2 + 1 4 $1,2 1 5
9 5 2 2 ua a <dec-list> <prog> HC 1 5 @3,2 3 1
10 5 2 2 un a 3 1 @16 3 2
11 5 2 2 )20 a <dec> <dec-list> HC 3 2 @4,2 4 1
12 5 2 2 un a 4 1 @33 4 2
13 5 2 2 na a <id-list> <dec> HC 4 2 @5,2 5 1
14 5 2 2 un a 5 1 @4,3 5 2
15 5 2 2 na a id <id-list> na 2 + 5 2 $2,2 5 3
16 6 1 29 TC \ \ <id-list> TC 1 29 + 5 3 $1,29 5 4
17 7 2 3 un b id <id-list> na 2 + 5 4 $2,3 5 5
18 8 1 29 TC \ \ <id-list> TC 1 29 + 5 5 $1,29 5 6
19 9 2 4 un c id <id-list> na 2 + 5 6 $2,4 5 7
20 10 1 31 TC : <id-list> 5 7 5 1 KOHEIl KOHCTPYKIIUH
21 10 1 31 TC 5 1 4 3 mepexo
22 10 1 31 TC : : <dec> TC 1 31 + 4 3 : 4 4
23 11 1 5 TC INTEGER <type> <dec> HC 4 4 @6,1 6 1
24 11 1 5 TC INTEGER 6 1 @45 6 2
25 11 1 5 TC INTEGER INTEGER <type> TC 1 5 + 6 2 $1,5 6 3
26 12 1 27 TC ; <type> 6 3 6 1 KOHEIl KOHCTPYKITHH
27 12 1 27 TC ; 6 1 4 5 epexot
28 12 1 27 TC ; <dec> 4 5 4 1 KOHeIl KOHCTPYKIIHH
29 12 1 27 TC ; 4 1 3 3 epexot
30 12 1 27 TC ; ; <dec-list> -TC 1 27 + 3 3 $1,27 3 4
31 13 1 3 TC BEGIN <dec-list> 3 4 3 1 KOHEIl KOHCTPYKITHH
32 13 1 3 TC BEGIN 3 1 1 6 TIepexox
33 13 1 3 TC BEGIN BEGIN <prog> TC 1 3 + 1 6 $1,3 1 7
34 14 2 2 )50 a <stmt-list> <prog> -HC 1 7 @7,2 7 1
35 14 2 2 nua a 7 1 @1,8 7 2
36 14 2 2 un a <stmt> <stmt-list> HC 7 2 @8,2 8 1
37 14 2 2 501 a 8 1 @73 8 2
38 14 2 2 nn a <assign> <stmt> HC 8 2 @9,2 9 1
39 14 2 2 nn a 9 1 @8,3 9 2
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ITpopomxenue Tadmunbl 13

Ddopmupyemast Tabina NepexonoB

= Tabauma xomoB IeKceM Onement rpammaTuk BHO 5 = CIIE/TyIOMIAst TTO3H-
= Wms B mpo- g d TeKymias To3HIus s Brinonnennoe neii-
=] rpamme 2 9 CTBHE
MO3ULIHS Taba Koz, THUII UM Texymai THII Tabn Kox e ? CTpOKa crosbery BHOCTIMOC CTpOKa crober
crerud KOHCTPYKLIUS (s TC) 3HAYCHHE
40 14 2 2 W1 a id <assign> %0 2 + 9 2 $2,2 9 3
41 15 1 28 TC = = <assign> TC 1 28 + 9 3 $1,28 9 4
42 16 3 1 JILT, 1 <exp> <assign> HC 9 4 @10,2 10 1
43 16 3 1 JIIT 1 10 1 @9,5 10 2
44 16 3 1 JIIT 1 — <exp> -TC 1 33 — 10 2
45 16 3 1 JILT, 1 <term> <exp> HC 10 2 @11,2 11 1
46 16 3 1 JILT 1 11 1 @10,3 11 2
47 16 3 1 JILT, 1 <factor> <term> HC 11 2 @12,2 12 1
48 16 3 1 JILT 1 12 1 @11,3 12 2
49 16 3 1 JIIT 1 id <factor> 401 2 — 12 2
50 16 3 1 JILT, 1 int <factor> JIL, 3 + 12 2 $3,1 12 3
51 17 1 32 TC + <factor> 12 3 12 1 KOHEIl KOHCTPYKIUH
52 17 1 32 TC + 12 1 11 3 TIepPexon
53 17 1 32 TC + * <term> TC 1 34 - 11 3
54 17 1 32 TC + DIV <term> TC 1 17 - 11 3
55 17 1 32 TC + / <term> TC 1 37 - 11 3
56 17 1 32 TC + <term> 11 3 11 1 KOHEIl KOHCTPYKIIHH
57 17 1 32 TC + 11 1 10 3 Iepexox
58 17 1 32 TC + + <exp> TC 1 32 + 10 3 $1,32 10 4
59 18 2 3 N1 b <term> <exp> HC 10 4 @13,2 13 1
60 18 2 3 N b 13 1 @10,5 13 2
61 18 2 3 401 b <factor> <term> HC 13 2 @14,2 14 1
62 18 2 3 501 b 14 1 @13,3 14 2
63 18 2 3 N b id <factor> Ul 2 + 14 2 $2,3 14 3
64 19 1 34 TC * <factor> 14 3 14 1 KOHeIl KOHCTPYKIIHH
65 19 1 34 TC * 14 1 13 3 epexot
66 19 1 34 TC * * <term> TC 1 34 + 13 3 $1,34 13 4
67 20 1 35 TC ( <factor> <term> 13 4 @15,2 15 1
68 20 1 35 TC ( <term> 15 1 @135 15 2
69 20 1 35 TC ( id <factor> N1 2 — 15 2
70 20 1 35 TC ( int <factor> JIL] 3 - 15 2
71 20 1 35 TC ( real <factor> JIB 3 — 15 2
72 20 1 35 TC ( ( <factor> TC 1 35 + 15 2 $1,35 15 3
73 21 2 2 N a <exp> <factor> HC 15 3 @16,2 16 1
74 21 2 2 )50 a 16 1 @15,4 16 2
75 21 2 2 N a - <exp> -TC 1 33 - 16 2
76 21 2 2 )20 a <term> <exp> HC 16 2 @17,2 17 1
77 21 2 2 N a 17 1 @16,3 17 2
78 21 2 2 nn a <factor> <term> HC 17 2 @18,2 18 1
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ITpopomxenue Tadmunbl 13

Ddopmupyemast Tabina NepexonoB

= Tabauma xomoB IeKceM Onement rpammaTuk BHO 5 = CIIE/TyIOMIAst TTO3H-
= Wms B mpo- g d TeKymias To3HIus s Brinonnennoe neii-
=] rpamme > 5 CTBUE
MO3ULIHS Taba Koz, THUII UM Texymai THII Tabn Kox e ? CTpOKa crosbery BHOCTIMOC CTpOKa crober
crerud KOHCTPYKLIUS (s TC) 3HAYCHHE
79 18 1 @173 18 2
80 21 2 2 nn a id <factor> nun 2 + 18 2 $2,2 18 3
81 22 1 33 TC — 18 3 18 1 KOHEI KOHCTPYKLHH
82 22 1 33 TC — 18 1 17 3 TIepPEXox
83 22 1 33 TC — * <term> TC 1 34 — 17 3
84 22 1 33 TC - DIV <term> TC 1 17 — 17 3
85 22 1 33 TC — / <term> TC 1 37 — 17 3
86 22 1 33 TC - 17 3 17 1 KOHEIl KOHCTPYKIIHH
87 22 1 33 TC — 17 1 16 3 epexos
88 22 1 33 TC — + <exp> TC 1 32 — 16 3
89 22 1 33 TC — — <exp> TC 1 33 + 16 3 $1,33 16 4
90 23 2 4 )50 c <term> <exp> HC 16 4 @19,2 19 1
91 23 2 4 na c 19 1 @16,5 19 2
92 23 2 4 N c <factor> <term> HC 19 2 @20,2 20 1
93 23 2 4 na c 20 1 @19,3 20 2
94 23 2 4 W1 c id <factor> %0 2 + 20 2 $2,4 20 3
95 24 1 36 TC ) <factor> 20 3 20 1 KOHEIl KOHCTPYKIIUH
96 24 1 36 TC ) 20 1 19 3 Iepexox
97 24 1 36 TC ) * <term> - 19 3
98 24 1 36 TC ) DIV <term> — 19 3
99 24 1 36 TC ) / <term> - 19 3
100 24 1 36 TC ) <term> 19 3 19 1 KOHEIl KOHCTPYKIIUH
101 24 1 36 TC ) 19 1 16 5 Iepexox
102 24 1 36 TC ) + <exp> TC 1 32 - 16 5
103 24 1 36 TC ) — <exp> TC 1 33 — 16 5
104 24 1 36 TC ) <exp> 16 5 16 1 KOHEIl KOHCTPYKITHH
105 24 1 36 TC ) 16 1 15 4 epexot
106 24 1 36 TC ) ) <factor> TC 1 36 + 15 4 $1,36 15 5
107 25 1 27 TC ; <factor> 15 5 15 1 KOHEIl KOHCTPYKITHH
108 25 1 27 TC ; 15 1 13 5 TIepexox
109 25 1 27 TC ; * <term> TC 1 34 - 13 5
110 25 1 27 TC ; DIV <term> TC 1 17 — 13 5
111 25 1 27 TC ; / <term> TC 1 37 — 13 5
112 25 1 27 TC ; 13 5 13 1 KOHEIl KOHCTPYKITHH
113 25 1 27 TC ; 13 1 10 5 TIepexox
114 25 1 27 TC ; + <exp> TC 1 32 10 5
115 25 1 27 TC ; — <exp> TC 1 33 10 5
116 25 1 27 TC ; 10 5 10 1 KOHeIl KOHCTPYKIINH
117 25 1 27 TC 10 1 9 5 TIePEXON
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ITpopomxenue Tadmunbl 13

Ddopmupyemas Tabiuna NepexomoB

= Tabauma xomoB IeKceM Onement rpammaTuk BHO 5 = CIIE/TyIOMIAst TTO3H-

= Wms B mpo- g d TeKymias To3HIus s Brinonnennoe neii-

=] rpamme > 5 CTBUE

MO3ULIHS Taba Koz, THUII UM Texymai THII Tabn Kox e ? CTpOKa crosbery BHOCTIMOC CTpOKa crober
crerud KOHCTPYKLIUS (s TC) 3HAYCHHE

118 25 1 27 TC ; <assign> 9 5 9 1 KOHeIl KOHCTPYKIIUH
119 25 1 27 TC ; 9 1 8 3 epexos
120 25 1 27 TC ; <stmt> 8 3 8 1 KOHeIl KOHCTPYKIIHH
121 25 1 27 TC ; 8 1 7 3 TIePEXO
122 25 1 27 TC ; ; <stmt-list> -TC 1 27 + 7 3 $1,27 7 4
123 26 1 4 TC END <stmt-list> 7 4 7 1 KOHeIl KOHCTPYKIIHH
124 26 1 4 TC END 7 1 1 8 mepexos
125 26 1 4 TC END END <prog> TC 1 4 + 1 8 $1,4 1 9
126 27 1 30 TC . . <prog> TC 1 30 + 1 9 $1,30 1 10
127 1 10 1 1 KOHEIl KOHCTPYKLIHU
128 1 1
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Tabmuma 14 — @opmupyemas TabJIHIa MEPEX0I0B

1 2 3 5 7 9 10

1 PROGRAM <prog-name> VAR <dec-list> BEGIN <stmt-list> END .

$1,1 @2,2 $1,2 @3,2 $1,3 @7,2 $1,4 $1,30
2 | <prog-name> @14 g;ogl i$1 27
3 | <dec-list> @16 gjc; S127

<id-list> : <type>
4 | <dec> @33 @52 $1,31 @6,2
5 | <id-list> @4,3 a ; b , c

' $2,2 $1,29 $2,3 $1,29 $2,4
6 | <type> @4,5 ;;TEEGER
7 | <stmt-list> @1,8 <@st8n12t> i$l 27
8 | <stmt> @7,3 <@a;s;gn>
. a = <exp>

9 | <assign> @8,3 $2.2 $1.28 @18 5

<term> + <term>
10| <exp> @95 @11,2 $1,32 @132
11 | <term> @10,3 <@ficztc5r>
12 | <factor> @11,3 ég 1

*

13 | <term> @10,5 giitcz’p $1.34 gigtgo
14 | <factor> @13,3 22 3
15 | <factor> @135 él 35 <@ei(§>2 )$1 36

<term> — <term>
16 | <exp> @15,4 @17.2 $1,33 @19,2
17 | <term> @16,3 gi%tgp
18 | <factor> @17,3 ;2 2
19 | <term> @16,5 <@fz§%tgr>
20 | <factor> @193 ;2 A
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2.4.6 NocTpoeHne gepeBbLEB

]_IJ'ISI HarjpsitaHoro OT06pa}KeHI/IH IMOJTYUYCHHBIX I'PAMMATUK HUCIIOJIb3YIOT CHH-

TAKCHUYCCKHUC JCPCBbA, ITPUMCDP IIOKA3aH Ha PUCYHKC 3.

Ha ocHoBe BBeneHHBIX 3HaUCHUM GOpMHpyeMO# TaOmuibl nepexogoB B mnporpammy SINAN
crpoutcs ((popMupyercs) CHHTaKCHYECKOE JIEPEBO (JIepEeBO I'paMMaTHYECKOTo pa3zdopa).
JlepeBbst MOTYT OBITH TIPEJCTABIICHBI B BEPTHKAIBHO KaK MOKA3aHO HA PUCYHKE 5, a U TOPU30H-
TaJbHO — PUCYHOK 3, 0.

PaccmoTpum Beipaxkenue: a := € — (1 + b)

<assign>
<assign> id [a]
| | <exp>
|d = <exp>
a — <term>
<factor>
<term> - <term> id [c]
<factor> <factor> I
— <term>
id <factor>
S <ep> ) L
— <exp>
<term> + <term> — <term>
<factor>
<factor> <factor>
int [1]
- - [ +
int  a) id — <term>
1 b
<factor>
Pucynox 5 — a) BepTukanbHOE AepeBO, 0) TOPU3OHTAIBHOR nsepeBo id [b]



prog

—PROGRAM

- prog-name
Lid[progl]

—WAR

—dec-list

—decl

—id-list

id[al

id[bl
—type
LINTEGER

- dec?
id-list
Lid[b]

type
LSTRING

—BEGIM
—stmt-hist
—=ztmt1
I—au;sign

Em[hl
exp

L term
Lfactor
Lint[78]

-

—ztmt2
Lassign

Em[sl
exXp

Lterm
Lfactor
Ltext-val

text

—stmt3
L write
WRITE

yalue
Lid-list
Lid[s]

gtmt4
Lassign

Emla]
exp

Lterm
factorl
Lid [b]
x

factor?
ol
—exp
terml
L factor
Lint[2]
+
term2
L factor
Lid [a]

LEND

Lstling [Hepeso]

PucyHok 6 — [ OpM30HTAIBHOE CHHTAKCUYECKOE AEPEBO



Ha pucynke 6 mokazaHo ropU30HTaJIbHOE CHHTAKCUYECKOE JIEPEBO, MOCTPOEHHOE MO CIIEMYIO-
el mporpamme:
PROGRAM progl;
VAR a,b:INTEGER;
s:STRING;
BEGIN
b:=78;
s:="'llepeBo';
WRITE (s) ;
a:=b* (2+a) ;

END.

2.4.7 CeMaHTM4YeCKUN aHaANu3

OYHKINH CEMaHTUYECKOTO aHAIHM3aTOpa:

1) BeneHue TaOIUYHBIX CHMBOJIOB;

2) BKJIIOYCHHE HEsBHOW MH(popMaIuK (TI0 YMOIIAHHUIO);

3) oOHapy)keHHe OINOOK;

4) MakpooOpabOTKa U ONEpaIiH, BHITIOIHAECMbIE BO BPEMS KOMITHJISALIHH.
[Tocne mpoBeeHNs] CHHTAKCUYECKOTO aHanu3a (GOpMUPYETCsl AepeBO TpaMMaTHIECKOro pa3do-
pa, mpeacTaBiieHHOe B BUe Tabmuibl. [lo sToMy nepeBy Ha 3Tame CEMaHTHYECKOTO aHalu3a
MIPOU3BOTUTCS] HOBBIM CMOTP.
OnHO U3 MpeaHa3HAUYCHUH CEMaHTHYECKOTO aHajIu3aTopa — MOMCK OomuoOoK. CyIecTBYIOT clie-
IyIOIIKe KPUTEPUHU TIOUCKA OMIHOOK:

1) He MOMKHO OBITH TOBTOPHOTO OMUCAHUS UICHTH(PHUKATOPA;

2) Bce aeHTH()HUKATOPBI, UCIIONIB3YEMBIE B IPOrPaMME, JODKHBI OBITh OMHCAHBI;

3) 3ampemiaeTcs MPUCBOCHUE 3HAYCHHUIO MEPEMEHHOM OJHOTO THIA 3HAYEHHE IPYroro

TUMa (BO3MOXKHO TOJILKO MTPUCBOEHUE BEIIIECTBEHHOMY TUITY LIE€JI0T0 3HAYEHUS);
4) pe3ynbTar AencHus ©/ © Bcerja BEIIECTBEHHOE YUCIIO;
5) mepen WcnoJIb30BaHHEM IMEpEeMEHHON (MaeHTH(UKATOpA) €il JOKHO OBITh MPUCBOE-

HO 3HauYeHue (JJaHHas OIMMOKa He OTHOCUTCS K KPUTHUECKUM).



6) B mukie FOR, cTpykrype <index-exp>, uaeHTH(PHUKATOP JTOJDKCH OBITH IEJIOT0 THIIA,

KakK 1 00a 3HaYCHHs BO3BpaIlaeMble CTPYKTYpPOr <EXP>.

[Ipumep HenpaBUIIBHO HATMCAHHBIX 3JIEMEHTOB MPOTPAMMBI.
VAR

A,B,C:INTEGER,;

C,D:REAL — IOBTOPHOE OINHUCaHue rnepeMeHHoi C
BEGIN
A=3.5; — IIPUCBOCHHME TNEPEMEHHOM LEJIOTr0 THIIA

BCHICCTBCHHOI'O 3HAYCHMU

B:=A/2; — IMPUCBOCHHUE TIEPEMEHHOM IEJI0r0 THMa
BEIIIECTBCHHOT'O 3HAYCHMUS, 00pa3yromero-

Csl IpU IETICHUU
D:=F*5; — He omnucaHa nepemMeHHas F
FOR A:=1TOD DO C:=C+A  —nepemennas D BemecTBeHHOTO THTIA

END.



2.5 ®opmupoBaHHe MPOMEKYTOUHOTO KO/

[TpoMeKyTOUHBIM KO MOKET OBITh NMPEACTaBIEH B BUJIE OJIBCKOTO KOJa WK TeTpaj. Tak Kak B
JTaHHOU paboTe HE HCIONIb3YETCs CTEK, CIeA0BaTEIbHO MOJIbCKas opMma 3aMUCH HE MOAXOAMUT.
[IpuHuMaeM 3a OCHOBY METO/]T YETBEPOK (TETpabl).

Pa3nuiia Mexay 3TUMU METOAaMU B TOM, YTO Pe3yJbTaT KaKJIOro M3 3TANOB B TETpajax Mpe.-
CTaBJISIETCA OTAENIbHOIN MPOMEXYTOUHOM MEepEMEHHOM, B CBSI3U € yeM TpeOyeTcs O0bIIoe KOJH-
YECTBO MaMSATH Ha XpaHEHHe STUX IepeMeHHbIX. [IpeacraBieHne MPOMEKYTOUHBIX JaHHBIX

KpPOME BCEro MMeeT OOJBIIYI0 HATJSAHOCTD MO0 3TOMY 332 OCHOBY OBUI NMPHHAT METOJ YETBEPOK

(Terpan).

Uuknbi

[Tpu agpecanuu UCHOIB3YIOTCS CIEAYIONUE KOMAaHIBI.
C $BR — 6e3ycn0oBHBIN Mepexo 1 Ha MO3UINI0 (HHICKC) B MACCHUBE, COJCPIKAIIIEM TETPAIbL.

L $BRL — Ge3ycioBHBIif TIEpEX0/T HA METKY

L - ums B Tabnuiie CMMBOJIOB. 3HAUEHHE €ro - ajapec nepexoma. OcHOBHas

npoOJeMa Mpu peau3aiuy dTOT0 ONepaTopa — ONpeesieHUe aapeca nepexoa.

<omepannl> <omepana2> BRZ|$BRM|$BRP|$SBRMZ|$BRPZ
<omepanjl> - 3HaUCHUE apUPMETHICSCKOTO BHIPAKCHUS,
<ormepaHa2> - HOMEpP WJIM MECTO TTO3UIINHU (aapec).

$BRZ - nepexon 1o 3Hayenuso 0,

$BRM - nepexon mo 3HaueHuo <0,

$BRP - nepexon 1o 3nauenuo >0,

$BRMZ - nepexon 1o 3uaueHnio <=0,

$BRPZ - mepexo mo 3HageHuo >=0.

Peanuzanusi 1IuKIIOB HE BBI3BIBAET Cl0KHOCTEHW. MMest omeparop 6e3ycnoB-
HOTO TIEPEX0JIa U YCJIOBHBIM OMEpaTop, MOXKHO CKOHCTPYUPOBATh LHUKI '"Bpyd-

Hyr0". Hanmpumep, 1iuki1 Buaa



FOR I=N1 TO N2 DO operator

MOKET OBITh CKOHCTPYHUPOBAaH HA UCXOOHOM S3BIKC:
| :=N1;

L1: IFI>N2 THEN GOTO L2;

operator;

I=1+1;

GOTO L1;

L2:

[IpencraBnenne koHCTpyKIuu FOR [=N1 TO N2 DO operator B Bue TeTpa/ oKa3aHo B Ta0-

mune 15.

Tabnuna 15 — koncTpykius for B Bume Terpan

BripakeHust Terpanpl (4eTBEPKH)
I:=N1 = N1 I
L1
IF I>N2 THEN GOTO L2 — N2 I T1
(IF N2-1<0 THEN GOTO L2) $BRM | L2 T1
operator operator
I:=1+1 + I 1 I
GOTO L1 $BR L1
L2

Hanee paccmotpens! nukisl WHILE, REPEAT, a Taxoke koncrpykuus IF... THEN...ELSE.
B tabmawuie 16 pazodpana koncrpykuus WHILE a<b DO operator.



Tabnuna 16 — Koncrpykius while

Beipaxenus Tetpazpl (UeTBEPKH)
L1
IF a-b>0 THEN — a b T1
GOTO L2 $BRP | L2 T1
operator operator
GOTO L1 $BR L1
L2

B Tabnume 17 pazobpana koucrpykius REPEAT operator UNTIL a<b

Tabmuna 17 — Koncrpykius repeat

Bripaxenus Terpazpbl (UeTBEPKH)
L1 |
operator operator
IF a-b<0 THEN — a b T1
GOTO L1 $BRM | L1 T1

B tabmauie 18 pazodpana koncrpykuus IF a>b THEN operatorl ELSE operator?.

Ta6muna 18 — Koncrpyxkiust if

Bripaxenus Tetpazpl (UeTBEPKH)
L1
IF a-b<0 THEN — a b T1
GOTO L2 $BRM | L2 T1
operatorl operatorl
GOTO L3 $BR L1
L2
operator2 operator2
L3 | | |




Kontpoabubie Bonpocsi (ITK-11):

1. KakoBa 11e/1b CEMaHTHUECKOIO aHaJau3aropa?

2. Tlouemy pacmpeneneHHE MaMSITH HE MOXKET OBITh BBIIIOJIHEHO JI0 BBHITIOJHEHUS CEMaH-
TUYECKOro aHanu3a?

MO>KHO JIM TIOCTPOUTH KOMITHIISTOP 0€3 ONTHMU3ALNHU Kojia?

B yem 3akirouaercs npouenypa reiepanuu koaa’?

Kakune ciocoObl BHYTPEHHETO MPEACTABICHUS IPOTPaMM CYIIECTBYIOT?
Kak o0Opasyercst oOpaTHas 0JIbCKasl 3alUCh ONepanuii?

Kak BBIUMCIIAIOTCS BBIPAKEHUS ¢ IOMOIIBIO0 00PaTHO MOJIBCKON 3amHich?
Kak nmpecTaBistoTCs B aJITOPUTME ONEPaTOPhl U ONEPaHIbl?

Kakue npuHIHIEI JIe)KaT B OCHOBE paclpeAeIeHUs MaMsITH?

10 [Touemy B KOMIMIIATOPAX UCHOJIb3YIOT OTHOCUTEIIBHBIE a/ipeca namsTu?

©CoNo kW



