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Ilpakmuueckoe 3anamue 1. Ynpaenenue ¢haiinosout cucmemoi
RPOCPAMMHBIMU CPEOCMEAMU.

Jns moaroroBku u BbimosiHeHus [lpaktudeckoe 3ansitue Nel wucnonb3yercss MeToguyeckas
paspabotka: YukanoB A.H. «CucremHoe nmporpamMMHoe oOecrieueHue. YmpasieHue ¢GaiaoBol CUCTEMON
MPOrpaMMHBIMH CpeACTBaMK». MeTOoaNYecKrne yKa3aHus K MPaKTUYECKHUM paboTaM, pa3MeIICHHbIE Ha
caiite CK® MTYCH B pasaene «Metoandeckue matepuaiibh»: http:// www.skf-mtusi.ru/?page_id=659

Kourpoububie Bonmpocs! (ITK-11):

agkrownE

@

10.

11.

12.

13.

14.
15.

[TpuBenure onpenenenue GpaiaoBoit cucteMsl u daiina.

[lepeuncnure TUIbI (HailIoOB U KaTAIOTOB.

Kakum o6pazom ocymectBisiercs: oopamenue kK pynkusm DOS u BIOS?

[TosicHute Ha3HaYEHUE BEKTOpa MPEPbIBAHUHN, CIIOCO0 €ro UCIOIb30BaAHUS.

Kakum oOpa3om ocymiecTisiercsi oOpaimieHne W3 MPHUKIATHOW MPOTpaMMbl K CHCTEMHBIM
byHKIUAM?

Kakue ¢pynkuun npepeiBanus 2 1h DOS ucnons3ytorcest s paboTsl ¢ daitnamu?

[losicaute atpuOyTsl (haiina, rAe OHU 3aJAlOTCA W KAKUMH CpPEACTBAMH HMX MOXHO
IIPOCMOTPETH?

[lepeuncnure OCHOBHBIE ONEpalUy, JONYCTUMBbIE Mpu paboTe ¢ aillamu, Karajgoramu u
JUCKaMHU.

[losicHuTe MpUHLIMIIBI IOCTPOEHHUS " IPEBOBUIHON" CTPYKTYpHI Karajora. Kakumu cpencrBamu
3Ta CTPYKTYpa MOAJIEP)KUBAETCSA HA YPOBHE CUCTEMHBIX JAHHBIX?

[Tosicaute anroput™ ¢ynkunonupoBanuss DOS npu co3ganuu HOBOro (aiina, cOXpaHeHUH,
NeperMEHOBaHUY, yhaleHuu. Kakue NaHHbIE M B KaKUX CHCTEMHBIX TaOiauI[aX MpH 3TOM
WU3MEHSIOTCS?

[Tosicuute npouenypy oOpaiieHus K Gailiy Juist YTEHHUS TaHHBIX.

Kakue nannbie (koasl) B TekcToBOM (haiine coorBeTcTByIoT KinaBuiie ENTER (pa3mematores B
¢aiine mpu ee HaXXaTUN)?

Kakue TumoBwie omepanuu cleAyeT BBIMTOIHUTH ISl 3alMCU JaHHBIX B (halil MporpaMMHBIM
crocobom?

UTo BBIMONHSIETCS MIPH pealli3aliy OTKPBITHS (aiina?

Kaxum o6pa3om 106aBUT pparMeHT B TEKCTOBBIN (ailsl mporpaMMHBIM cr1ocoOoM?



Ilpakmuueckoe 3anamue 2. Ancopummuueckan peanuzayus
JIEKCUYECKO20 AHAIU3amopa.

Llenb pabomyl: W3yuyeHHE OCHOBHBIX MOHITUH TEOPHU DPETrYJSIPHBIX I'paMMaTHK, O3HAKOMJICHHE C Ha3HaueHHEM U
NPUHLIUIIAMH PaOOThl JIEKCHYECKUX aHAIN3aTOPOB (CKAaHEPOB), MOJyYEHHE MPAKTHYECKUX HABBIKOB MOCTPOCHMSI CKaHepa Ha
IpHUMepe 33JaHHOTO IPOCTEHINEro BXOHOTO S3bIKa.

Jlnist BBIONTHEHNMS J1ab0paTOpHON paboThl TpeOdyeTcsl HaucaTh IPOrpaMMy, KOTopast BEITIOJIHSET JIGKCHYECKUH aHaIn3
BXOJIHOTO TEKCTa B COOTBETCTBHHM C 33JaHUEM U ITOPOXKJIAET TAOJIUILY JISKCEM C yKa3aHWEM WX THIIOB U 3Ha4YeHWil. TekcTt Ha
BXOJIHOM SI3BIKE 331a€TCS B BUAE CUMBOJILHOTO (TeKCcTOBOrO) (haiina. [Iporpamma nomkHa BeIIaBaTh COOOLICHUS O HAIMYKIE BO
BXOJITHOM TEKCTE OIMNOOK, KOTOPBIE MOTYT OBITH OOHAPY)KEHBI HA JTale JIEKCHIECKOTO aHaIN3a.

JUmHy WACHTH(QHUKATOPOB M CTPOKOBBIX KOHCTAHT CUYUTATh OrpaHHMYeHHON 32 cmMmBomamu. lIporpamma mommkHa
JOIyCKaTh HaJMYHMe KOMMEHTapHEB HEOTPAaHWYICHHON AIMHBI BO BXOZHOM (haifne. dopMmy opraHm3anuyd KOMMEHTapHEB
IpeaIaraeTcs BHIOpaTh CaMOCTOSTENBHO.

KPOTKMC TeopetTuveckue csepeHuA

Jlekcnueckuii aHAMU3aTOP (MM CKaHEP) - 3TO YacTh KOMITWIATOPA, KOTOPAsk YNTAET JTUTEPHI IPOIPaMMBI HA HCXOJHOM
A3bIKE ¥ CTPOMT M3 HUX CJIOBA (JIEKCEMbI) HCXOJHOTO si3bIKa. Ha BX0Ox eKCHYIeCKOro aHaIM3aTopa MOCTYMAaeT TEKCT NCXOJHOH
MpOTPaMMBI, a BBIXOJHAS MH(MOPMALHS MepenaeTcs U AaibHeimed o0paboTKn KOMIMIISITOPOM Ha 3Tale CHHTaKCHYECKOTO
aHanM3a u pazbopa.

C TeopeTHUYECKO TOYKM 3peHMs JICKCHMYECKWI aHaIM3aTOp HE SBISETCS 00s3aTeNbHON, HEOOXOIMMOHW dacThIO
koMImuisiTopa. Ero (yHKIMM MOTYT BBINOJNHATBCS Ha JTalle CHHTAKCHUECKoro pasbopa. OIHAKO CyLIECTBYET HECKOJBKO
IMPpUYUH, UCXOJd M3 KOTOPBIX B COCTAB IMPAKTHYCCKU BCEX KOMIMIATOPOB BKIIOYAIOT JIEKCHYECKHUI aHanmu3. DTu TIPUYHHBL
3aK/II0YAIOTCS B CIEAYIOLIEM:

e ympouiaercs paboTa ¢ TEKCTOM MCXOJHOM MPOrpaMMBbl Ha 3Tare CHHTAKCHYECKOTro pa3dopa U COKpaIaercsi 00bem
obpabaTpiBaeMol MH(GOPMALMH, TaK KaK JEKCUYECKHH aHaJIM3aTOp CTPYKTYpHPYET MOCTYNArOUIMK Ha BXOJ MCXOJHBIH TEKCT
MPOTPaMMBI 1 BBIKM/BIBACT BCIO HE3HAYAIYIO HH(OpManuio;

e I BBIJCNCHHS B TEKCTE M pa3dopa JIEKCEM BO3MOXKHO NPHMEHATH NPOCTYIO, 3(P(EeKTUBHYIO M TEOPETHIECKH
XOpOIIO MPOPabOTaHHYIO TEXHUKY aHAIN3a, B TO BPeMs KakK Ha 3Talle CHHTAKCHYECKOTO aHaIM3a KOHCTPYKIMH HCXOIHOTO
A3bIKa UCTIONB3YIOTCS JOCTATOYHO CIIOXKHBIE allTOPUTMBI pa3dopa;

® CKaHep OT/ENSET CIOXHBIH IO KOHCTPYKIMM CHHTaKCHMYECKHH aHalIM3aTop OT PabOThl HENOCPEICTBEHHO C
TEKCTOM HCXOIHBIA MPOrpaMMBbI, CTPYKTypa KOTOPOTO MOXET BapbHPOBATHCS B 3aBUCHMOCTH OT BEPCHH BXOJIHOTO sI3bIKa - IIPH
TaKOM KOHCTPYKLIMM KOMIIWISATOpPA IPU INEPEXOAE OT OJHOM BEPCHUU A3BbIKA K APYIOM JOCTATOYHO TOJBKO IIEPECTPOUTH
OTHOCHTEJIBHO MPOCTON CKaHep.

q)yHKHI/II/I, BBIMTOJIHAEMBIC JICKCHYCCKHUM aHAJIU3aTOPOM, U COCTaB JICKCEM, KOTOPBIC OH BBIJACIACT B TEKCTC HCXOHHOﬁ
IIporpaMMbl, MOTYT MEHATHECA B 3aBUCUMOCTH OT BEPCUN KOMIIUJIATOPA. B ocHOBHOM JIeKCHYECKHE AHAJIU3aTOPbI BBIIOJIHAIOT
UCKIIIOUYEHHE M3 TEKCTa HMCXOJHOW IPOrpaMMbl KOMMEHTapUEeB M HE3HAYalllUX MPOOEIOB, a TAaKKe BBIJCICHUE JIEKCEM
CJICAYIOIINX THUIIOB! I/II[CHTI/Iq)I/IKaTOpOB, CTPOKOBBIX, CUMBOJIBHBIX W YHUCJIOBBIX KOHCTAHT, KJIHOYEBBIX (CJ'Iy)Ke6HI)IX) CJIOB
BXOJIHOTO SI3bIKA.

B mpocreiimem crnydae (a3pl JIEKCHYECKOTO M CHHTaKCHYECKOTO aHAJIM3a MOTYT BBIIOJHATHCS KOMIHIIITOPOM
nocJsieioBatenbHo. Ho /Uit MHOTHX SI3BIKOB NPOTPaMMHPOBAHMS MH(OPMALMK Ha 3Tare JIEKCHYECKOTO aHali3a MOXET ObITh
HEJIOCTATOYHO VISl OJHO3HAYHOTO OIPEAENICHHS THIA W TPaHUI O4epeqHON jekceMbl. MinmocTpannei Takoro ciaydas MOXeT
CIy’KHUTh IIPUMEpP OIlepaTopa MporpaMmsbl Ha si3bike DopTpaH, koraa mo yactu tekcta DO 10 I=1... HeBO3MOXXHO ONpeneInTh
THUII orieparopa (2 COOTBETCTBEHHO, U IpaHullbl JiekceM). B ciyqae DO 10 1=1.15 - 310 OyzseT NpHCBOCHUE BELIECTBEHHOMN
nepemennoit DO10I 3nauenus koncrautel 1.15 (mpobesnsr B @oprpane urHopupyores), a B ciaydae DO 10 1=1,15 - 310 umki ¢
nepeunciennem ot 1 1o 15 no nenourciaenHoi nepemennoi | 1o merku 10.

B OonpmmHCTBE KOMIHUJIATOPOB JICKCHYECKHMH M CHHTAKCHYECKUH AHAJIN3aTOPBI - 3TO B3aWMOCBA3aHHBIC YaCTH.
Jlexcuueckuit p8.360p HUCXOJHOTO TEKCTa B TAKOM BAPHUAHTC BBIMOJHACTCA IMO3TAITHO TaK, 4YTO CHUHTAKCUYCCKHUHU aHaJmsarop,
BBITTOJIHUB Pa300p ouepeqHoil KOHCTPYKIMH sI3bIKa, 00paImaercss K CKaHepy 3a clenyromen jJexcemoil. IIpu 3ToM oH Moxer
coo0ImuTh MH(pOpPMALNIO O TOM, KaKyI0 JIEKCEMY CIIEAYeT OXHIaTh. B mporecce pa3dopa MoXKeT Aaxe NPOUCXOIUTH “OTKat
Hazaj]’, 9TOOBI BHIIOJHUTH aHAJIU3 TEKCTAa Ha APYroil ocHose. B nanpHeineM OyneM MCXOAWTH M3 MPEAIOI0KEHHS, YTO BCE
JIEKCEMBI MOTYT OBITh OJTHO3HAYHO BBIICJICHBI CKAHEPOM Ha 3Tarle JISKCHYeCKoro pazoopa.

PaboTy cMHTaKCHYECKOTO M JIEKCHYECKOT0 aHAJIM3aTOPOB MOXKHO M300pa3uTh B BUE CXEMBI Ha pPHC. 2.

OuepeaHas JIeKceMa

\ 4

CHHTaKCUYECKUH
aHaJIN3aTop

Ucxonuas Ckanep

MPOTPAMMA fuvvunnnreaap| (JIEKCHUECKUU O6paiiente 3a ouepeTHbIM
aHaJIU3aTop) <cnmaoM (;tekcemMotit)

Puc. 2. B3anMopeiicTBHE CUHTAKCUYECKOTO U JIEKCUYECKOIO aHAIU3aTOPOB.



Bot npumep ¢parmeHTa TekcTa IporpaMmsl Ha si3bike [lackaib U COOTBETCTBYIOIICH eMy TabuIbl JekceM (Tabi. 1):

Tabmuma 1
begin Tabnuua JiekceM nporpaMMsl
fori:=1toNdo Jlekcema Tum JieKceMbl 3HaueHune
fg:=fg* 0.5 begin KimoueBoe cloBo X1
for KiroueBoe ¢iioBo X2
i Wpnentuduxarop i:l
= 3HaK MPUCBAHBAHUSI S;
1 Ilenouncnennas KOHCTaHTa 1
to Kunrouesoe ciioBo X3
N Wpnentuduxarop N:2
do Kirouepoe cioBo Xa
fg Wpnentuduxarop fg:3
= 3HaK MPUCBAHBAHUSI S;
fg Wpnentuduxarop fg:3
* 3Hak apudMeTHIecKor onepamun | Ax
0.5 BermecrBennas koucranra 0.5

Bun mnpezncrasieHus WHGOPMAIMK IOCIC BBIMOJHCHHS JIGKCHYECKOTO aHalk3a IEIMKOM 3aBUCHT KOHCTPYKI[HH
koMmmuisitopa. Ho B 001iem Brjie ee MOXKHO MPEICTABUTh KaK TAOJHIlY JICKCEM, KOTOpPasi B KaXKI0U CTPOUYKE JIOJIKHA COJICPKATh
HHPOPMALIUIO O BHIEC JICKCEMbI, €¢ TUIE U, BO3MOXKHO, 3HaYycHUU. OOBIYHO Takas TaOJUI[a UMEET J1Ba CTOJIONA: TEePBBIA —
CTpOKa JICKCEMBI, BTOPOH — yKa3aTesb Ha HHG)OPMAIIHIO O JICKCEME, MOXET ObITh BKIIIOUEH U TPETUH CTOJOCI — THII JICKCEM.

JlekcuuecKkuii aHaIM3aTOp UMEET JEJI0 ¢ TAKMM O0BEKTaMH, KaK Pa3IMIHOTO POAa KOHCTAHTHI M MACHTH()HUKATOPHI (K
MOCJCTHIUM OTHOCSTCS U KIJIIOUEBBIC CIIOBA). SI3bIK KOHCTAHT M HICHTU(UKATOPOB B OOJBIIMHCTBE CIIy4acB SBIIACTCS
PETYISIPHBIM - TO €CTh, MOXET OBITH ONHCAH C IIOMOIIBIO PETYISAPHBIX (MIPABOJMHEHHBIX HIIH JICBOJIHMHEHHBIX) TpaMMATHK.
Pacmio3HaBaTenssMu 11 peryspHBIX S3BIKOB SBIAIOTCS KOHEYHBIE aBTOMATHL CyYIIECTBYIOT MpaBHiIa, C TIOMOIIHIO KOTOPBIX
UL TF000H PEryJsipHOW TpaMMAaTHKHA MOXET OBITh ITOCTPOCH HEICTePMHHUPOBAHHBIM KOHEYHBIH aBTOMAT, PACIO3HAFOIIHIHA
[ETIOYKH SI3bIKa, 3aJaHHOTO STOW TPaMMAaTHKOM.

HenerepMuHupoBaHHbII KOHEUHBIH aBTOMAT 3a1a€TCsl ISTEPKOM:

M=(Q.Z,5,q0,F),

rue:

Q - KOHEUHOE MHOXECTBO COCTOSIHUI aBTOMATa;

X - KOHEYHOE MHOKECTBO JIOMYCTHMBIX BXOJIHBIX CUMBOJIOB;

d - 3aaHHOe 0TOOpaXkeHne MHOXecTBa Q*X Bo MHOXkecTBO moaMHOKecTB P(Q) 8: Q*E—P(Q) (MHOrAa 8 Ha3BIBAIOT
(hyHKIMEH Iepexo10B aBTOMATa);

0o Q - HayaNbHOE COCTOSIHIE aBTOMATa;

FcQ - MHOXeCTBO 3aKJIIOYUTENILHBIX COCTOSIHHI aBTOMATA.

Pabora aBTOMAara BBIMONHSETCS MO TakTaM. Ha KaXJIOM OuYepesHOM TakTe | aBTOMAT, HAXOISCh B HEKOTOPOM
coctossHUU (i€ Q, CUUTBIBaCT OYECPETHOW CHUMBOJ WEYX M3 BXOJHOW LEMOYKH CHMBOJIOB M M3MEHSET CBOE COCTOSHHUE Ha
0i+1=0(0i,W), mocJie 4ero ykasaTesb B IIENOYKE BXOJAHBIX CHMBOJIOB MEPEABUIAETCS HA CJETYIOMIUNA CUMBOJI M HAYHHAETCS TaKT
i+1. Tak mpomomkaercss 0 TeX IOp, IMOKa IENOYKa BXOTHBIX CHMBOJIOB HE 3aKOHUYHTCA. KOHEI MEeNmOYKH CHMBOJOB YacTo
MOMEYar0T 0COOBIM CUMBOJIOM L. CHUTAETCs TakXKe, YTO Mepe]] TAKTOM | aBTOMAT HAXOIHUTCS B HAYaJIbHOM COCTOSHUH (o.

[oBopAT, 4TO aBTOMAT JOIMYCKAET LIENOYKY OLEY, €ClIU B PE3yNIbTaTe BLIIOIHEHHs BCEX TAKTOB PabOThI HaJ JTOM
[ENOYKOH OH OKaxeTcss B cocTossHuM (€F. f3bIK, ompemensieMblii aBTOMAaTOM, SIBISETCSI MHOXECTBOM BCEX IEMOYEK,
JIOTTyCKaeMbIX aBTOMaToM. [[jist aHamM3a MemovKy ¢ TOMOIIbI0 KOHEYHOTO aBTOMAaTa JIOCTATOYHO O/IaTh €€ Ha BXOJ aBTOMATa,
BBIIOJIHUTH BCE TAKTHI €ro pabOTHI U ONPEIEIIUTh, IIEPEIICIT JIH aBTOMAT B Pe3yJibTare pabOTHl B OJHO W3 3aJaHHBIX KOHEYHBIX
COCTOSTHUH.

I'papuueckn aBromMar oToOpaXkacTcs HArPY)KEHHBIM OJHOHANPABICHHBIM Tpad)oM, B KOTOPOM BEpPIIMHEI
MPECTABISIFOT COCTOSHHS, IYTH OTOOPaXKAIOT IEPEXOIbI U3 OJHOTO COCTOSHHS B JPYroe, a CAMBOJIBI HATPY3KH (TIOMETKH) AYT
COOTBETCTBYIOT ()yHKIMU Tepexona. Ecnu pyHKIus nepexona npeaycMaTpUBacT MEPEXo/1 U3 COCTOSIHUSA B (° IO HECKOJIBKUM
CHUMBOJIaM, TO MEXIY HUMHU CTPOUTCS OFHA JAyra, KOTOpasl MOMEUaeTcs BCEeMH CHMBOJIAMH, TI0 KOTOPBIM MPOHUCXOIUT MEPEXO]T
mqBq’.

HeneTepMuHUpOBaHHBII aBTOMAT HEYAOOCH I aHAIM3a IEMOYeK, TaK KaKk B HEM MOTYT BCTPEYATHCSI COCTOSIHWS,
JTOTTYCKAIOIE HEOJHO3HAYHOCTh, T.€. TaKWe, U3 KOTOPHIX BBIXOJIUT JBE WM Oojiee Iyrd, MOMEUEHHBIX OJHUM H TEM JKe
cuMBoJIoM. OUEBHIHO, UTO MPOTPAMMHUPOBaHUE pabOTHI TAKOT'O aBTOMATa - HETpUBHAJIbHAS 3aja4a.

JloxazaHo, 9To 1000 HEIETEPMHHUPOBAHHBIM aBTOMAT MOXKET OBITH NMpeoOpa3oBaH B ETCPMHUHHMPOBAHHBIN Tak,
9TOOBI UX SI3BIKK COBIANANH (TOBOPST, YTO aBTOMATHI SKBHBAJICHTHBI).

JleTepMHUHUPOBAaHHBIN KOHEYHBIA aBTOMAT 33JAaCTCs MSTEPKOH:

M’:(Q’IZ!S’QqO’,F’)I
rje:



Q’ - KOHeYHOE MHOKECTBO COCTOSIHHI aBTOMATa;
2 - KOHEYHOE MHOXKECTBO TOMYCTUMBIX BXOIHBIX CUMBOJIOB aBTOMaTa;
Jo’€Q’ - HaYaTbHOE COCTOSHUE aBTOMATA;

Puc. 3. I'pad KoHEUHOTO IETEPMUHUPOBAHHOT'O aBTOMATA,

PacCno3HAIICTO T'PAMMATHUKY HEJIbIX YHUCCII A3bIKa Cu.

§’ - 3amanHOE oTOOpakeHne MHOXecTBa Q’*X Bo MHOkecTBO Q’ &: Q**X—-Q’;
FcQ’ - MHOXECTBO 3aK/IFOYUTEIBHBIX COCTOSHHUI aBTOMATA.

[Toce mocTpoeHust KOHEUHBIN IETePMUHUPOBAHHBIM aBTOMAT MOXET OBITh MMUHHUMH3UPOBAH, T.€. JUISI HETO MOXKET
OBITH TOCTPOCH PKBUBAJICHTHBIN €My aBTOMAT C MUHIMAJIbHBIM YHCJIOM COCTOSHHUM.

MoxHO Hanmcath (YHKIHUIO, OTPaXAOUIyI0 (YHKIMOHUPOBAaHHE JIOOOr0 JAETEPMHHUPOBAHHOTO KOHEYHOTO
aBToMaTa. UToOBI 3ampOrpaMMHpPOBATh TaKyl0 (QYHKIHIO, JOCTATOYHO UMETh NEPEMEHHYI0, KoTopast 661 oToOpakasia TeKyIiee
COCTOSIHME aBTOMATa, a MepexoJibl aBTOMaTa M3 OJHOTO COCTOSHHUS B APYroe Ha OCHOBE CHMBOJIOB BXOJHOH IIETIOYKH MOTYT
OBITH MOCTPOEHBI C MOMOIIBIO ONEpaTopoB BhIOOpa. PaboTa (QyHKIMM HOMKHA MPOAOIKAThCA A0 TEX IMOp, MOKa He OyaeT
JOCTHTHYT KOHEIl BXOAHOW Imenodku. JInst BeMMCIEHHA pe3ynbrara (QyHKOIMM HEOOXOIMMO II0 €€ 3aBEepIICHHUI0
MPOAHAIM3UPOBATh COCTOSHUE aBTOMara. ECiIM 3TO OJHO M3 KOHEUHBIX COCTOSHHWH, TO (DYHKIHMS BBIIIOJHEHA YCIICIIHO, W
BXOJIHasI [IETI0YKa MPUHUMAETCS, €CJIM HEeT - TO BXOJ(Has [IETT0YKa He ITPUHAUISKUT 3aJaHHOMY SI3BIKY.

PaccmoTpum mpuMep aHanM3a JIeKCeM, NPEICTABISIIONIMX coOOH IIeT0UnCIeHHbIe KOHCTAHThI Oe3 3Haka B (hopmare
sa3pika Cu. B cooTBeTcTBUM ¢ TpeOOBAaHMAMH 5I3bIKA, TAaKHE€ KOHCTAHTBI MOTYT OBITh AECATHYHBIMH, BOCBMEPHUYHBIMH, JINOO
IIECTHA/IATEPUYHBIMU. BocbMepnyHOH KOHCTaHTOM cuuTaercsi uucio, HaunHaromieecs ¢ 0 u coxepxaruee mudpst ot 0 1o 7;
[IeCTHAAIaTepUYHasi KOHCTaHTa JOJDKHA HAYMHATHCSA C TOCIIEAOBATEILHOCTH CHMBOJOB OX M MOXET coaepkaTh HUGPHI U
O6ykBel oT A 1o F (6ymem paccMaTpuBaTh TOJIBKO MPOMHCHBIE OYKBBI). OCTaJIbHBIE YHCIA CUUTAIOTCS JCCATHYHBIMH (IpaBHIIa
MX 3aIlUCH HATIOMUHATH, HABEPHOE, HE CTOUT). By/IeM CUHTaTh, YTO BCSIKOE YMCIIO 3aBEPIIACTCS CUMBOJIOM KOHITA CTPOKH L.

PaccmoTpeHHBIe BBIIIE MpaBMiia MOTYT OBITH 3amucaHbl B ¢opme bakyca-Haypa B rpammarnke HeIOYHCICHHBIX
KOHCTAaHT Oe3 3Haka s3pika Cu (mast m30e)aHWS IMyTaHUIBI TEPMUHAJIBHBIE CHUMBOJBI T'PAMMATHKH BBIIENEHBI >KUPHBIM
mpupTOM).

G({0..9,A..F, 1L}{S,G,X,N,Q,Z}P,S)
P: S— GL|ZLNLQL
G— 1/2|3|4/5/6]7|8|9|G0|G1|G2|G3|G4|G5|G6|G7|G8|G9|Z8|Z9|Q8|Q9
H— XOX1|X2|X3|X4|X5|X6|X7|X8|X9|XA|XB|XC|XD|XE|XF|
NO|NZ|N2|N3|N4|N5|N6|N7|N8|N9|NA|NBINCIND|NE|NF
X— ZX
Q— Z0|Z21|22|23|24|25|Z6]|27|Q0|Q1|Q2|Q3|Q4|Q5|Q6|Q7



Z—> 0

Xopomio BHIHO, YTO JaHHAas TpaMMAaTHKa SBISIETCS PETYIsIpHONH TpaMMaTuUKOW (JieBonmHEHHOW). KoHedHbIi
nerepmuauposannbiii aBromar M’({N,Z,X,N,Q,G,S,ER},{0...9,A...F, 1 },8,H,{S}), KoTopbIii pacrio3HaeT sA3bIK, 3aAaHHBIA STON
rpaMMaTHKOM, n300paxeH Ha puc. 3. HauambHEIM cOCTOSHHEM aBTOMAaTa sBIsieTcsl cocTosiHue H. B aBTOMar momomHHUTENBEHO
BBeZIeHO ocoboe cocrosiHne E, o0o3Hagaromee ommOKy B paclo3HaBaHWM LEMOYKH CHMBOJIOB. Ha rpade aBTOMaTa myrw,
UYIIHE B 3TO COCTOSHUE, HE HArPYKEHbI CUMBOJIaMH. [10 MPUHATOMY COTTAIIEHUIO OHM 0003HAYar0T (PyHKIUIO IEpexoa 1o
1000My CHMBOITY, KPOME TEX CHMBOJIOB, KOTOPBIMH Y)K€ IIOMEUCHBI JPYTHe AYTH, BEIXOAAIINE M3 TOW K€ BEpIIMHBI Tpada.
Taxkoe corianieHue MpUHITO, YTOOBI HE 3arpOMOXKIaTh 0003HaueHHAMH Tpad aBToMara (Ha puc. 3 Takue OyTW U cocTosiHue E
BBIJICTICHBI ITYHKTUPOM).

MoHO Hanucath IpOrpaMMy, MOACIUPYIOLIYI0 paboTy yKa3aHHOTO aBToMaTa. Huke mpuBoANTCS TEKCT QYHKIMU Ha
s3pike [lackanb, ero peanusyromeil. Pesynsrar GpyHKimMyn uctHHHBIN (True), eciii BXOAHAs LENO0YKa CUMBOJIOB IPHHAICKHUT
BXOJIHOMY $I3bIKY aBTOMarta. [ paHuneil 1emnoyky cuntaercst cumMBoll ¢ kogoMm 0 (#0), B pyHKIMM OH HCKYCCTBEHHO J100aBIISIETCS
B KOHEII [IeTIOYKH.

B mporpamme mepemenHast iState oroOpakaeT TEKylee COCTOSHHE aBTOMaTa, IEPEeMEHHas | SBISETCS CYCTIMKOM
CHMBOJIOB BXOZIHOHN CTpoKH. KOHEYHO, paccCMOTpeHHas mporpaMma MOXeT ObITh ONTHMHM3HMPOBaHA (HaIpHMeEp, MOXHO Cpasy
JKe TIpeKpamaTthk pa3doop mo oOHApyKEHHWIO OMIMOKH), HO B JAHHOM IPHMEPE ONTHMH3ANNS HE BBITOIHSIACH, YTOOBI MOXKHO
OBLIO YETKO OTCIEIUTH COOTBETCTBHE MEXIY MPOTPAMMON M TIOCTPOCHHBIM aBTOMAaTOM.

type AUTO_X:
TAutoState = (AUTO_H, AUTO_Z, AUTO_X, case slnput[i] of
AUTO_Q, AUTO_N, AUTO_G, ‘0°..’9’: iState := AUTO_N;
AUTO_ER, AUTO_S); ‘A’.CF’: iState := AUTO_N;
else iState := AUTO _E;
function RunAuto (slnput: string): Boolean; end;
var AUTO_Q:
iState : TAutoState; case sInput[i] of
i : integer; ‘0°..>7’: iState := AUTO_Q;
begin ‘8°,’9’:  iState := AUTO_G;
slnput := slnput + #0; #0: iState := AUTO_S;
iState := AUTO_H,; else iState := AUTO_E;
i:=0; end;
repeat AUTO_N:
i=i+1; case slnput[i] of
case iState of ‘0°..’9’:  iState := AUTO_N;
AUTO_H: ‘A’.F’: iState := AUTO_N;
case slnput[i] of #0: iState := AUTO_S;
‘0 iState := AUTO_Z; else iState := AUTO_E;
‘1°..’9°:  iState := AUTO_G; end;
else iState := AUTO_E; AUTO_G:
end; case slnput[i] of
AUTO Z: ‘0°..’9°:  iState := AUTO_G;
case slnput[i] of #0: iState := AUTO_S;
‘0’..’7°:  iState := AUTO_Q; else iState := AUTO _E;
‘8°,’9’:  iState := AUTO_G; end;
X’ iState := AUTO_X; AUTO_E: iState ;= AUTO_E;
#0: iState := AUTO_S; end {case};
else iState := AUTO_E; until (sinput[i] = #0);
end; RunAuto := (iState = AUTO_S);

end; { RunAuto }



Opnnako B o0lIeM cilydae 3ajjada CKaHepa HECKOJIbKO LIMPE, YeM IPOCTO MPOBEpKa LETIOYKH CUMBOJIOB JIEKCEMBI Ha
COOTBETCTBUE €€ BXOJHOMY s3bIKy. CKaHEep MOJIKEH BBIIOJHHUTH T€ WIM HHbIE ACHCTBUS MO 3aIOMHHAHUIO PACIO3HAHHOM
JeKceMbl (3aHeceHue ee B Tabuuuy Jjekcem). HaGop neiictBuii ompenensiercsi peanusanueid kommmwiatopa. OOBIYHO 5TH
JICWCTBHS BBIMIOJHSIOTCS Cpa3y K€ 10 OOHApYKEHHIO KOHIA PacliO3HaBAEMOMH JIEKCEMBI, MO3TOMY MX HECJIO0XHO BCTABUTH B
COOTBETCTBYIOIIIE MECTa PACCMOTPEHHOH BBILIE IPOrPaMMBI-CKaHepa (B T€ OTEpaTophl, T1e 0OHapy uBaeTcsi CuMBOI #0).

Bropast nmpobnema, koTtopast yxe 0OCyXJajach BBIIIE, 3TO BBIJEJICHUE T'PaHUIl JIEeKCeM. Belb BO BXOJHOM TEKCTE
JIEKCEMBI HE OTPaHHYCHBI CIEIHUAIbHBIME CHMBOJaMu. Ecim TOBOpWTH B TEpMHHAX MPOTPAMMBI-CKAaHEPA, TO OINpPEAEICHHE
TPaHMI] JIEKCEM - 3TO BBIIEJICHHE TEX CTPOK B OOIIEM MOTOKE BXOIHBIX CHMBOJIOB, JUIA KOTOPHIX HAJO BBINOJHATH
pacniozHaBaHHe. B o0miem citydae 3Ta 3aada MOXKET OBITH CIIOXKHOW, HO AJISI IPOCTEHIINX BXOAHBIX SI3BIKOB I'PAHHMIIBI JIEKCEM
pacmo3HAIOTCsl 10 3aJaHHBIM TEPMUHAJIBHBIM CHMBOJAaM. OTH CHMBOJBI - MpOOENsl, 3HAKM OIepanuii, CHMBOJBI
KOMMEHTapHEB, a TAKXKE Pa3[eIUTEeNH (3amAThle, TOUKH C 3amaToi u 1p.). Habop Takmx TepMUHAIBHBIX CHMBOJIOB MOXKET
BapbUPOBAThCSI B 3aBUCUMOCTH OT BXOJHOTO s3bIKa. Ba)XHO OTMETUTb, YTO 3HAKU ONEpalUil caMU TakKe SBISIOTCS
JIeKCeMaMH, U He00X0MMO He POITYCTHTh MX NP Paclio3HaBaHUH TEKCTA.

Taxum 06pa3om, airopuT™ paboThI IPOCTEHILETO CKaHEPa MOKHO OITHCATh TaK:

® [POCMATPUBAETCS BXOJHOI ITOTOK CHMBOJIOB MPOTpaMMbl HAa MCXOIHOM SI3bIKE JI0 OOHApYKEHHs O4YepeIHOTO
CHMBOJIa, OTPaHHUUYUBAIOIIETO JIEKCEMY;

e 11t BBIOpAaHHOW YacTH BXOJHOT'O IOTOKA BHIMONHACTCS (DYHKIHS PACIIO3HABAHHS JIEKCEMBI;

e IIpH YCIICIIHOM PacHO3HaBaHUM MHGOPMAIHS O BBIACICHHOH JIEKCEME 3aHOCHTCS B TAOJHUILY JIEKCEM, U allTOPUTM
BO3BpAIACTCs K IEPBOMY ITaIly;

e IIpH HEYCICHNIHOM pPAacCHO3HaBaHUM BHIJAeTCsl coodmieHne o0 ommOKe, a AaJpHEHIINE ICHCTBHA 3aBUCAT OT
peanu3anyy cKaHepa - JHOO €ro BBIIOJHEHHE MPEKpaInaeTcs, TM00 JIENaeTCs MOIBITKA PAaCHO3HATh CIEIYIOMIYIO JIEKCEMY
(uaer BO3BpAT K MEPBOMY 3TAIly ajJrOpUTMa).

Pabota nporpamMmMbI-cKkaHepa MPOIOKAETCS 10 TeX MOp, MoKa He OYAyT MPOCMOTPEHBI BCE CUMBOJIBI IPOTPaMMBbI Ha
HCXOJIHOM SI3bIKE U3 BXOJHOTO MOTOKA.

Tlopanok BbInonHeHua pa6oter

[MomyunTs BapuaHT 3aJaHAA y MIPETIOIaBATEIIS.

Pa3pabotars KC-rpaMMaTHKy BXOZHOTO S3bIKa B COOTBETCTBUH C 3aJIaHIEM.
[ToATOTOBUTH W 3aIIUTUTH OTYET.

Hanucats 1 oTnaguts nporpaMmy Ha OBM.

Cratp paboTarolyro nporpamMmy MpernoaaBaTelto.

A
S IF NSO Sl

Tpe6oBaHUa K OPOpMNeHUo oT4yeTa

OTuyeT 1OIDKEH COJepIKaTh CIISIYIOINE pa3/ielibl:

e o 3aganwue no n1abopaTtopHOil padoTe.

e o Onucanue KC-rpammaruku BXOAHOTO si3bika B hopme bakyca-Haypa.

e e Omnucanne anroputMa paboThl CKaHepa WM rpad KOHEUHOro aBTOMAaTa /s paclo3HaBaHHs LENoveK (B
COOTBETCTBHHM C BAPUAHTOM 3a/IaHHs).

e o Tekcr nporpammbl (0opMIISIETCSI TTOCIIE BBITIOJIHEHHUS TporpaMmMbl Ha DBM).

e o BrIBoJBI 110 IIPOJIENIaHHON padoTe.

OcHoBHbIE KOHTpONbHbIE BOMPOCHI

Urto Takoe TpaHCIAIMS, KOMIWISALS, TPAHCISATOP, KOMITHISITOP?

13 kakux mMporeccoB COCTOUT KOMIIIAIH? PacckaxuTe 00 001Iel CTpYKType KOMITHIIATOPA.
Kaxkyro posib BBEIIOSHSIET JIEKCUYECKUI aHANIM3 B MPOLIECCe KOMITUIISILIMU?

Kak cBsi3aHbBI JIEKCHUECKHMM U CHHTAKCHYECKHMM aHaIu3?

HaiiTe onpenenenne UENOYKH, sA3bIKa. YTO Takoe CHHTAKCHUC U CEMaHTHKa S3bIKa?

ocoukhwdE

Kakne cymectBytoT MeTonsl 3amaHust s3bikoB? Kakne momoHHMTENbHBIE BONPOCH HEOOXOAMMO PEHINTH MPH 3aJaHUH
S3bIKa MPOTrPaMMHPOBaHUS?

7. Uro Takoe rpammatuka? JlaiiTe onpeieieHus rpaMMaTHKH.
8. Kax Bririsaut onucanue rpammaruky B popme Bakyca-Haypa.
9. Kakwue Ky1acchl rpaMMaTHK CyIIecTBYOT? UTO Takoe peryaspHble FpaMMaTHKH?

10. JTaiiTe onpenenenusi KOHTEKCTHO-CBOOOIHON IPaMMATHKH, BBIBOJXMMOCTH LIEHOYKH, HENOCPEICTBEHHON BHIBOIMMOCTH,
JTHHBI BBIBOJA.

11 Yro Takoe mexcema? PaCCKa)KI/ITe, KaKH€ THUIIBI JICKCEM CYIIECCTBYIOT B A3bIKAX IMTPOTrPaMMUPOBAHUA.

12 YUro Takoe KOHEYHBIH aBTOMAT? I[ai/'[Te OIpPCACIICHUEC ACTCPMUHUPOBAHHOIO M HEACTCPMHUHHUPOBAHHOI'O KOHCYHBIX
aBTOMATOB.

13. Pacckaxure 0 BO3MOKHOCTH MpeoOpa3oBaHus HeAETEPMUHUPOBAHHOTO KOHEYHOTO aBTOMATA B IETEPMHHUPOBAHHBIH.
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14 Kakue HpO6J’IeMLI HCO6XOZ[I/IMO PEeUINTL NPU MMOCTPOCHUHN CKAaHEPA HA OCHOBC KOHEYHOI'O aBTomara?

BapuaHTer 3aaaHum

1. BXxogHO# S3BIK COHEPXKUT apu(METHUECKHE BBIPAKCHUS, pa3leIeHHBIE CHMBOJIOM ;(TOYKa C 3arsToi).
ApudmeTrHuecknue BBIPOKCHHUS COCTOSNT M3 HACHTU(QHKATOPOB, ACCATHYHBIX YHCEN C IUIABAOIICH TOYKO# (B OOBIYHOH U
sorapupmudeckoit hopme), 3HaKa IPUCBAUBAHUS (:=), 3HAKOB ONeparuii +, -, *, / 1 KPyIIbIX CKOOOK.

2. BXOJHO# SI3BIK CONCPKUT JIOTHYCCKHE BBIPAKCHUSI, Pa3CiCHHbIC CHMBOJOM ;(TOYKa C 3amsaToi). Jlormdyeckue
BBIPXECHUSI COCTOSIT U3 UICHTH(HUKATOPOB, KOHCTAHT true u false, 3Haka nprcBauBanus (1=), 3HAKOB omepanuii Or, Xor, and,
NOt 1 KPyTJIBIX CKOOOK.

3. BxoaHO# s3BIK cOAepKuUT omepatopsl ycinous tuma if ... then ... else u if ... then, pasnenennsie cuMBOIOM

;(touka c 3amsToit). OmepaTopsl YCIOBHUS COAEpXKAT HACHTH(UKATOPHI, 3HAKH CPaBHEHUSA <, >, =, HECATHYHBIC YHCIa C
UIABAIONIEH TOYKOM (B OOBIYHOM 1 TorapudMuUecKoii popme), 3HAK MprUcBanBaHus (:=).
4. BXogHOU SI3BIK COAEPXHT omeparopbl mukia tuma for (...; ...; ...) do, pasmencHHBIC CHMMBOJIOM ;(TOYKa C

3arsToit). OmepaTopsl HUKIIa COAEPIKAT HACHTH(HUKATOPBI, 3HAKK CPABHEHUS <, >, =, IECSTHIHBIC YHCIIA C [UIABAMOIICH TOYKON
(B 00BIYHOI ¥ JTOTapupMUUECKOit popme), 3HaK IpucBanBanus (:=).

5. BXOJHOH S3BIK COACPKUT apU(PMETHUCCKHUE BBIPAKCHHUS, pa3/CICHHBIC CHMBOJIOM ;(TOYKAa C 3arsaToM).
ApudmeTrHuecKkne BBIPAKESHHUS COCTOAT U3 HACHTU()HUKATOPOB, PUMCKHX YHCEN, 3HaKa MPUCBAUBaHUS (:=), 3HAKOB OMEparui +,
-, *, | ¥ KpyTIIBIX CKOGOK.

6. BXOJHO#M SI3BIK COMCPIKUT JIOTHYCCKHE BBIPAKCHUSI, Pa3fCICHHbIC CHMBOJOM ;(TOUKa C 3amsToii). Jlormdyeckue
BBIPKCHHUSI COCTOAT U3 UAeHTH(UKATOpOB, KoHCTAaHT 0 U 1, 3HaKka mpucBauBanus (=), 3HAKOB omepanuii Or, Xor, and, not u
KPYTJIBIX CKOOOK.

7. BXoiHO#M s3BIK COJEPKUT omeparopsl ycnoust tuma if ... then ... else u if ... then, pasnenennsie cumBoOM

;(Touka ¢ 3amsroif). OmepaTopbl YCIOBHSA COAEPKAT HWACHTH(OHUKATOPHI, 3HAKA CPaBHEHUS <, >, =, PUMCKHE YHCIIa, 3HAK
npucBanBanus (1=).
8. BXoIHOM SI3BIK COMEPKUT omepatopsl mmkiaa tuma for (...; ...; ...) dO, pasjmeleHHBIE CHMBOJIOM ;(TOYKa ¢

3anAToi). OmepaTopsl IHUKIA COAepKAT UACHTU(PHUKATOPHI, 3HAKA CPaBHEHHUS <, >, =, PUMCKHE YHCIa, 3HAK NPUCBaWBaHMS
(=)

9. BXO#HOW SI3BIK COIEPXKHUT apu(METHUECKHE BBIPRKEHHS, pa3JeieHHbIE CHUMBOJIOM ;(TOYKa C 3arsiToi).
Apudmernueckre BBIpKEHHUs COCTOAT M3 HICHTH()UKATOPOB, ECTHAANATEPUYHBIX YUCEN, 3HaKa MPUCBAUBaHUs (1=), 3HAKOB
omeparuii +, -, *, / 1 KPYTJIbIX CKOOOK.

10. BxogHOH SI3BIK COIEPKUT JIOTMYECKUE BBIPAKEHHs, pa3ieieHHbIe CUMBOJIOM ;(Touka ¢ 3amsitoi). Jlornueckue
BBIPAXKEHUSI COCTOST U3 UACHTU(HUKATOPOB, IECTHA/IIATEPHUYHBIX YUCE, 3HaKa NPUCBanBaHus (1=), 3HAKOB oIepaiuii or, Xor,
and, not u KpyribIX CKOOOK.

11. BxoaHoli s3bIK cojepuT omneparopsl ycioBus tuna if ... then ... else u if ... then, pasaenenusie cumBoOM
;(Touka c 3amsToit). OnepaTopsl YCIOBHUS COAEPKAT MICHTU(PHUKATOPDI, 3HAKK CPaBHEHUS <, >, =, IIECTHA/[I[ATEpPUYHbIC YUCTIA,
3HaK npucBauBanus (1=).

12. BXOJIHOH f3BIK COAEPXKHUT omepaTopsl mukia tuma for (...; ...; ...) do, pa3nereHHbIE CHMBOJOM ;(TOYKa C
3amnToi). OmepaTopbl IMKIA coAepKaT HMACHTH(UKATOPHI, 3HAKH CpaBHEHHs <, >, =, MIeCTHAJUATCPUUYHbIE YHCIA, 3HAK
npucBauBaHus (:=).

13. BXo#HOH $3BIK COAEPKHUT apu()METHUECKHE BBIPAKEHMS, pPa3JeliCHHble CHMBOJOM ;(TOYKa C 3aIsITOMN).
Apudmernueckue BBIPRKEHHS COCTOSIT W3 HMICHTH()UKATOPOB, CHMBOJBHBIX KOHCTaHT (OJMH CHMBOJ B OJIMHAPHBIX
KaBBIUKAX), 3HAKa PUCBauBaHusI (:=), 3HAKOB ONeparuii +, -, *, / 1 KPyIibIx CKOOOK.

14. BxonHOW S3BIK COAEPKUT JIOTMYECKHE BBIPAKEHUS, pa3/ieleHHbIe CUMBOJIOM ;(Touka ¢ 3amaroif). Jlormueckue
BBIPQKEHUS COCTOSAT U3 UJACHTH(PHKATOPOB, CHMBOJBHBIX KOHCTAHT ‘T’ u ‘F’, 3Haka mpucBauBaHus (:=), 3HAKOB OIeparyii Or,
xor, and, Not 1 KpyribIX CKOOOK.

15. BxoaHoli s3bIK cojepuT omneparopsl ycioBus tuna if ... then ... else u if ... then, pasaenenusie cumBooM

;(Touka ¢ 3amaToif). OmnepaTopsl YCIOBHS COACPKAT HACHTU(UKATOPHI, 3HAKH CPaBHEHUS <, >, =, CTPOKOBBIC KOHCTaHTHI
(mocne0BaTeIbHOCTH CHMBOJIOB B IBOWHBIX KABBIYKAX ), 3HAK pUCBauBaHus (:1=).

16. BxoaHol s3bIK COAEpKUT omeparopsl ukina tuma for (...; ...; ...) do, pasaeneHHble CHMBOJOM ;(TOYKa C
3amsaToi). OrmepaTtopsl LUKIA COACPXKAT WACHTH(DHUKATOPHL, 3HAKA CpaBHEHUS <, >, =, CTPOKOBBIC KOHCTaHTHI
(TocIe0BATEIBHOCTS CHMBOJIOB B IBOMHBIX KAaBBIYKAX ), 3HAK pHCcBauBaHus (:1=).

Ipumeuanue:

—  PUMCKHAMH YHCIAMH CUUTATh TOCIIEI0OBATEILHOCTH OONbIIMX JJaTHHCKUX OykB X, V 1 I;

—  [IEeCTHAIUATEPUYHBIMU YHCIIAMH CYMTAThH IOCJIEI0BATEIBHOCTE HU(PpP W CHMBOJIOB ‘@’, ‘b’, ‘¢’,’d’, e’ u f,
HayMHAKOIIYoCsA ¢ qudpsl (Hanpumep: 89, 45ac9, Oabcd);

— 3ajmaHue mo JiaboparopHoil pabore Ne2 B3aMMOCBSI3aHO € 3ajaHHeM N0 JabopaTopHod pabdore Ne3, st
YTOYHEHHUS COCTaBa BXOJHOTO SI3bIKA MOJXKHO IIOCMOTPETh TI'paMMAaTHKY, 3aJaHHyl B padore Ne3 mo
COOTBETCTBYIOIIEMY BapHaHTY.
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Kontpoabubie Bonpocsi (ITK-11):

NGO~ WONE

10.

11.

12.

13.

KaxoBbl 3a/1aun T1€KCHYECKOTO aHaIu3aTopa?

Yro Takoe nexkcema?

Kakum 00pa3om alropuTMHYECKH OTPEACIIUTh TPAaHUIIBI JIeKceM?

Kakune Tabmuiibl opMUPYIOTCS B TIpoliecce paboThl JIEKCHYECKOTO aHaIM3aTopa?
[IpuBeauTe TUIBI IEKCEM MTPOTPAMMBI.

[TosicauTe TpUHITMI pabOTHI CKaHEepa JIEKCUYECKOTO aHam3aropa?
ChopmynupyiiTe 3Tanbl padoThl AITOPUTMA CHHTAKCHYECKOTO aHajau3aropa?
Kakue KOHCTpYyKUIHMM s3bIKA MPOrPAaMMHPOBAHUS  UCIONB3YIOTCS  MPHU
JIEKCUYECKOTO aHanu3aropa?

HazoBute cymiectBytomme nporpaMmmMmbl CHHTAKCUYECKOTO aHaJK3a.

MMOCTPOCHUU

Kakmne mMaremarnueckue MOACIU MCIIOJIB3YIOTCA IMPHU IMOCTPOCHUH aJITOPUTMOB JICKCUYCCKHUX

aHaJIU3aTopoB?

Kakne HpO6J’ICMBI H€O6XOI[I/IMO pPE€UIIUTL IIPU IMOCTPOCHHH CKaHE€pa Ha OCHOBE KOHCYHOI'O

aBromara?

YeM otnuyaercs (bYHKI_II/IOHI/IpOBaHI/Ie JICKCHUYCCKOI'O aHaJIM3aTropa B COCTABC KOMIIUJIATOpA OT

paboTel 00braHOTO KA?
Yto ABIAETCS BBIXOJOM JIEKCHUECKOTO aHaIM3aTopa’?
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Ilpakmuueckoe 3anamue 3. Anzopummuueckaa peanuzauua
CUHMAKCUYUECKO20 aHAU3amopa.

HEJIb PABOTbBI

I/I3qu/ITb Ta0JIHYHbIE METOAbI CHHTAKCHYECKOI'0 aHaJIn3a. HOJIy'-II/lTL npeacraBjacHue o
METOdaX TUArHOCTUKHU U UCIIPABJCHUA CHHTAKCHICCKHUX OIIHOOK. Hay'lI/ITbCﬂ IPOCKTUPOBATH

CHHTaAKCHYeCKHUi AHAJIHU3ATOP HA OCHOBE TA0JIMIHBIX METOI0B.

METOINYECKHUE YKA3AHUA

Pa36op minM CHHTaKCHYECKUH aHaIN3 BKIIIOYAET IPYNITUPOBaHUE TOKEHOB HCXOHOM NPOrpaMMbl B TpaMMaTHYECKHE
(pasbl, KCHONIB3yeMble KOMIMIISITOPOM JUIsl CHHTE3a BbIBOJa. OOBIYHO TpaMMaTHUecKHe (pa3bl HCXOIHON TPOTrpaMMbl

MPE/ICTABISIOTCS B BUE JiepeBa. Mepapxuueckas CTpyKTypa IIporpaMMBbl BRIPA)XKACTCsl peKYPCHUBHBIMH NpaBuiamu. Hampumep,

3

CCJIM B A3bIKC ONPCACIICHBI TOJIBKO OICpaluu ‘“+’m *7, IIpyu OIPEACIICHUH BbIPAKCHUS MOKHO IIPUACPIKUBATHCA CICAYIOMINX

IMpaBuJI:

1. 11060i1 ueHTU(GUKATOP €CTh BHIPAKECHUE;
2. mo00€ YHCIIO €CTh BRIPAKEHNUE;
3. €Clld e; U e; — BBIPXKEHHUsI, TO BRIPAKECHUSIMU SIBIISIIOTCS ete, e1*ey, (e)).
TouyHo Tak e MHOTHE S3BIKH TPOTPAMMHPOBAHUS PEKYPCHBHO OIPEACIISIOT
WHCTPYKITUH SA3bIKA MTPaBUIaMU, aHAJIOTHIHBIMHU CJICTYIONTHM:
1. Ecnu i} — unenTudukaTop, e; — BhIpaXKEHHUE, TO I = €3 €CTh HHCTPYKITHSI.
2. Ecnm e; — BeIpaxkeHue, a st, — HHCTPYKIUs, To while (e)) sty; if (e)) st;; sABHAIOTCA
UHCTPYKITUSIMU.

JlepeBo pa3zbopa HaAmISIAHO MOKa3bIBA€T, KaK HayaJdbHBI CUMBOJ T'pPaMMAaTHUKH

MOPOXKIAET CTPOKY si3bika. DOpMaNIbHO /1JI1 KOHTEKCTHO-CBOOOIHOW TpaMMAaTHKU JI€PEBO

pazbopa mpeAcTaBiIseT Co00M CTPYKTYPY CO CASAYIOIIUMH CBOMCTBAMU:

1. Kopenb nepeBa nomeueH HaualbHBIM CUMBOJIOM.

2. Kaxnprit TUCT MOMEYEH TePMUHAIBHBIM CHMBOJIOM IPAMMATHKH.

3. Kaxnprit BHyTpeHHHI y3€I IPEICTaBIsIeT HEeTePMUHATBHBIA CHMBOJI.

4. Ecin A siBAsieTCsl HETEPMUHAIBHBIM CHUMBOJIOM M TIOMEYAaeT HEKOTOPBIH BHYTPEHHUMN
y3ein, a X, X, ... Xo — OTMETKHM €ro JOYEpHUX Y3JIOB, IEPEUHUCIICHHBIE CIIEBA HANPABO,
T0 A—X) X2 ... X — mnpoaykuusa (mpaBuiao BbiBoAa). 31neck Xi, Xz, ... Xy MoryT
MPEACTaBIATh CO00M Kak TEpMUHAIbHBIE, TAK U HETEPMHUHAIbHBIE CUMBOJIBI.

5. Bce nmucths nepeBa, npourTaHHBIC CIEBa HAMPaBo, 00pa3yroT (aii TOKSHOB.
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[To pesynbraTam pazdopa ajig KaKIOro Oneparopa MCXOAHOM MpOrpamMMbl MOXKHO

MMOCTPONUTH CHHTAKCHUYICCKOC NCPCBO, YAOBICTBOPAIOIICC CIACAYIOIIUM Tpe6OBaHI/I$IMI

1. KuirodeBble CI0Ba M 3HAKU OMEpaIiuil SBJISIOTCS KOPHSAMH HEMYCTHIX MOJIJIEPEBHEB.
2. UneHTtndukatopsl 1 KOHCTAHTHI SBJISIOTCS JTUCThIMH.
Kon1eBoil (HOCTPUKCHBII) 00XOJlT CHHTAKCUYECKOIO JI€pEBa MO3BOJIAET MOIYYUTH
nocTGuKCHYI0 (0OpaTHYIO MOJBCKYIO) 3aIUCh.
[Tpumep. Iloctpoum aepeBo pa3dopa, CHHTAKCHYECKOE IEPEBO M MOCT(PUKCHYIO
3amuch JIs ornieparopa “i=j+2;”. [lopoxkaaroias rpaMMaTiKa COJICPKUT MTPaBHIIa:
S—id=sl;
sl—s2+sl
sl—s2
s2—id
s2—const
1d— unentudukarop
const— KOHCTaHTa
Tepmunanamu  sBisioTca  “‘waeHTudukarop”, “koHcTraHTa”, “+7 , “=" u -,

NpEaACTaBICHHBIC COOTBETCTBYIOIIMMHN TOKCHAMM. HayansHBIM CHMBOJI rpaMMarukKu — S.

Pe3ynbrarsl MpoeKTHPOBaHUS NPEACTABIEHBI HA pUC.8 U pUC.9.

i‘/:\‘+

S

1d‘A//§‘l\A

sy

4y
/

] const

:

i

Pucynok 8. JlepeBo pazdopa.

Pucynok 9. CunTakcuueckoe

JIEPEBO U TIOCT(UKCHAS 3aIHCh.

Cemanmuueckuii anaius WMeEET HCJIBIO ITPOBCPKY IMPABUIIBHOCTHU OIIMCAHHA THUIIOB

00BEKTOB  MPOTrpaMMBbI

N KOPPCKTHOC HX HCIIOJb30BAHHC B HHCTPYKIHUAX.

ITpu
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CEMAaHTUYECKOM aHaJIM3€ HCIONB3YIOTCAd HEepapXUUeCKHe CTPYKTYphl, MOJIYYEHHBIE BO
BpeMsl CHHTAaKCHYECKOTO aHaiuu3a, Uisl  UJIEeHTU(UKAMU ONEpaTOpOB U OMNEPaH/IOB
BBIPQKEHUI W KOHCTPYKUMH. Ba)KHBIM acrekToM CEeMaHTHUECKOTO aHajm3a SBISeTCS
pOBEpKa OMEpaTopoB Ha HCIOJIB30BaHUE OMEPAHIOB JOMYCTUMOTO CHEHHU(PUKAIMSIMU
s3bIKa TUIMOB. Hampumep, ompernerneHne MHOTHX SI3bIKOB IMPOrPaMMUPOBAHUSA TPEOYeT,
4yToOBI MPH HKCHOJIB30BAHUM JIEHCTBUTEIHHOTO YHCIA B KayecTBE MHICKCA JIIEMEHTa
MaccuBa IeHepUPOBATIOCH cooliIeHre 00 ommoke. B To ke Bpemsi creru@uKaius si3bika
MOXET II03BOJIUTH OINPENEJICHHOE HACHIBCTBEHHOE MpeoOpazoBaHME THUIIOB, HANpPHMED,
Korja OMHApHBIA apu(METHUYECKUI oOImeparop MPUMEHSETCS K ONepaHaaM IeJoro |
JCHCTBUTENILHOTO THUIOB. B  3TOM ciydyae KOMIWJISATOPY MOXKET MOTPeOOBaThCS
npeoOpa3oBaHUE LEJIOr0 uuciaa B JedcTBUTenbHOE. [Ipu ucmonp3oBaHUMM  MeToJa
OTEPAaTOPHOTO  MPEIIECTBOBAHMUS  CO3MAIOTCA  CEMAHTUYECKHE  TOANPOTPAMMEI,
YUUTBIBAIOIINE aTPUOYTHI JIEKCEM, C 1I€JIbI0 YCTPAHEHUSI HEOAHO3HAYHOCTHU pa3dopa.
3AJJAHUE

B cooTBeTcTBUMU C BBIOPAHHBIM BAapUAHTOM 3aJaHU K JIaOOpaTOpHBIM paboTaM

peann30BaTh CUHTAKCHMYECKHUH aHaJIM3aTop ¢ MCHOJb30BAHHEM OJHOI0 W3 TaOJIMYHBIX

MeToaoB (LL-, LR-MeToq, METOJ MPEAIieCTBOBAHMUS).
3Tal'lbl l'IpOQKTPIpOBaHI/Iﬂ CHHTAKCHYECKOI'o aHa.HmaTopa:

1. CxkonctpyupoBarb KC-rpaMMaTuKy B COOTBETCTBUM C BAPUAHTOM 3aJaHUS.

2. B cmydae HECOOTBETCTBHSA IOCTPOCHHOW TpPaMMATUKH  TPEOOBAHUSIM
BBIOPAaHHOTO TaOJWYHOIO MeTojla pa3zdopa cleAyeT MPOBECTH SKBUBAJICHTHBIC
npeoOpa3oBaHus rpaMMaTUKH JIMOO BRIOpaTh Apyroi Meton pazodopa.

3. IMoctpouts Tabmuiy pa3dbopa U 3amporpaMMUpOBaTh JApanBep, pearu3yrouui
paboTy ¢ TOM TabIULICH.

Hcxomaabie manHbIe — (DAl TOKCHOB, TaOIHUIIHI JICKCEM.

PesynbraTtoM paboThl CHHTAKCHYECKOTO aHATTN3aTOpa SBIISETCS:

® CHHTaKCHYECKOE JIEPEBO MJIU MOCTPUKCHAS 3aMHCh;

e (aiin coobmenuit 06 omuoOkax. B maGoparopHoit pabore HEOOXOAMMO pPeaTu30BaTh
BO3MOXXKHOCTH TaOJIMYHOTO METOJ[a TI0 TMarHOCTUKE W UCIIPABICHUIO CHHTAKCHUYECKUX

oImuOOK B UCXOJHOU MpOrpamMmme.
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COJJEP’)KAHME OTYETA

HCHI/I H 3a71a491 ITPOCKTA,

BI/II[, CTPYKTYpa BXOOAHBIX W BBIXOJHBIX TAHHBIX,

Bri6op cTpareruu pazoopa;

Knaccudukamus rpaMMaTHKM BXOJHOTO SI3bIKA, OMpenelieHHe HEOOXOIUMOCTH

npeoOpa3oBaHusi TPaMMATUKU K TpeOyeMoMy BHUAY, IPU HEOOXOAUMOCTHU BBITIOJHUTH

3TH NPeoOpPa30BaAHUS;

Cxema pazbopa;

Tabmua pa3obopa;

TekcThl I[IporpaMMsbl aHaJIN3aTOpa Ha A3BIKC BHICOKOI'O YPOBHA,

TecToBbIE TIPUMEPBHI.

Kontpoasusie Bonpocsi (ITK-11):

akrownE

Kaxkue 3a1aun BBIMOTHSIIOT CEMAaHTUYECKUN M CHHTAKCUYECKUM aHAIIN3?

UTo JIeKUT B OCHOBE pabOThI CHHTAKCHYECKOTO aHanu3aropa?

MoxHo 11 000HTHCH 0€3 ceMaHTHYeCKOro aHanu3aropa? B kakux ciaydasx?

Kak ¢opmynupyetcs popmanibHas 3a1aua CAHTAKCHUECKOTO aHaIH3a?

UYem paznuuarorcs Tabnuia jJekceM U tadbauna ujaeHtudukaropos? B kakyro u3 aTux Tabdnui
JIEKCUYECKUI aHAIN3aTop HE JOJDKEH IMOMELAaTh KIIIOYEBBIE CIIOBA, PA3JEIIUTEIN U 3HAKH
omepanuii?

Yro sBisieTcs NCXOIHBIMU JaHHBIMU JJI1 CHHTAaKCUYECKOT0 aHaiau3aropa?

KaxoBa popmanbHas 3amaua CHHTaKCHYECKOTO pa30opa (aHanuza)?

Yro 0Opa3yeT OCHOBY CHHTAKCHYECKOT0 aHalIn3aTopa’?

Uro siBisieTcsl BBIXOJHBIMU JaHHBIMUA CUHTaKCHYECKOTO aHajau3aTopa?

. Uro Takoe aepeBo pazdbopa?

. Uto Takoe AepeBo onepanuii?

. Kakum oOGpazom ocymiecTisieTcs: mpeoOpa3oBaHue JepPeBhEB?

. Kakne KOHCTpYKIIMHM s3bIKa MPOTPAMMHPOBAHUS MOXKHO HCIIONB30BaTh I peaau3aluu

CHHTAKCHYECKOTO aHajau3aropa?
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Ilpakmuueckoe 3anamue 4. Pazpadomka yueono20 komnunamopa.

HEJIb PABOTBI: N3yuuts MeTO/BI F€HEPALINU KOA C YYETOM Pa3IMUHbIX IPOMEKYTOUHBIX
¢dbopm npencraBieHus MporpamMmbl. 3y4uTs METO/IbI YIPaBICHUS TAMATHIO U OCOOCHHOCTH U3
MCIIOJIb30BaHUs Ha 3Talle FreHepalnyy KoJa.

HayuuThcst mpoekTupoBaTh reHepaTop Koja.

METOINYECKHE YKA3AHUA

[Mocnenneit ¢aszoii mporecca KOMIWIALMU SIBISIETCS TeHepalMs Koja. [eHepaTop Koja MOJydYaeT Ha BXOJ
MPOMEKYTOUHOE IPEACTaBICHUE UCXOAHOM MPOrpaMMbI U BBIBOAUT 3KBUBAJICHTHYIO LIEJIEBYIO IPOrpaMMy, KOTOpas J0JDKHA
ObITh 3(p(heKTHBHOW C TOYKHM 3PEHUSI HCIIONB3YyEMBIX PECYpCOB W BPEMEHHM BBINOJNHEHUS. MaremaTudeckas mpobieMa
TeHepaluy ONTHMAIbHOTO KOJa SBJIAETCS HepaspemmnMon. Ha mpakTHke BBIHYKIEHBI JOBOJIBCTBOBATHCA HBPUCTHYECKUMH
TEXHOJIOTHSIMH, JAIONIMMU XOPOIIMH, HO HEoOA3aTeIbHO ONTHUMAJBHBIA KoJ. TImarensHO pa3pabOTaHHBIN aIrOPUTM
TeHepaluy KOJa MOXET JaBaTh KOJ, pabOTaoMmuil B HECKOIBKO pa3 ObICTpee KOZa, MOTYYEHHOTO C IIOMOIIBIO HEJOCTATOYHO
IPOAYMAHHOTO anropurMa. XoTs HEKOTOphble IETalHM TIeHepaTropa KoJa 3aBHCAT OT LIEJI€BOM MAllMHBI M ONEPAllMOHHOM
CHCTEMBI, TaKHe BOIIPOCH, KaK yIpaBJeHHE IaMAThIO, BBIOOP HMHCTPYKLHI, paclpelieNeHHe PEerucTpoB U IOPSIOK
BBIYUCIICHUH, CBOMCTBEHHBI IPAKTHYECKU BCEM 3ajjauaM, CBA3aHHBIM C FeHepanuei Koja.

BxonHOW mMOTOK TreHepaTopa KoJa SBISET COOOH NPOMEXYTOYHOE MPEACTABICHUE HWCXOAHOW MPOrpaMMBI,
MOJIy4YEeHHOE Ha Ha4YaJbHBIX CTaJUsIX KOMITWIALUYU, BMECTE C TaOJHLE CUMBOJIOB, KOTOpas UCIOJIB3YETCs JUIS ONpEAeICHHs
a/IpecoB BPEMEHH HCIIOJIHEHHsS OOBEKTOB NAaHHBIX, 0003HAYaeMbIX B MPOMEKYTOYHOM IPEICTABICHUN TOKeHaMH. Vmeercs
HECKOJIBKO BHIOB IIPOMEXYTOYHOTO IIPEACTABICHUS HCXONHOW IPOTpPaMMBI: JHHEWHOE MpeAcTaBieHHe (MOCT(UKCHAS
3aImch), TpaduuecKoil MpeAcTaBileHne (CHHTAKCHYECKOEe JEPEBO), BUPTYAIbHOE MAIIMHHOE MPEACTAaBICHHE (KOA CTEKOBOH
MAIlMHBI), TPEXaJApecHOe MpeACTaBICHHE («JIEeTBEpKa» — KOHCTPYKIMS, COAeprKallasi MEepBHI omepaHi, BTOPOI omepaH,

PE3yNbTaT U KOJI OTIEPALIHH).

Cenyac KJIAaCCMYECKUM CTal METOJ TPAHCISLUWN BBIPAKEHHM, OCHOBAaHHBIA Ha
UCIIOJIb30BAHUM  TPOMEXKYTOUHOM oOpatHoi monbekod 3amucu  (OII3). Opnako B
CYILLIECTBYIOLMX TPAHCIATOPAX UCIOJB3YIOTCS U IPYTUE METOBI.

PaccmoTpum  cymHOCTh 00paTHOM moOJbCKOM 3anmucu Ha npumepe. Ilpocroe

apu(MeTnyecKkoe BhIpaKEHHE C BEIECTBEHHBIMU IIEPEMEHHBIMU
a+bxc—df(a+Db)
MOXKHO TpaduuecKu MpeJCTaBUTh B BUae aepesa (puc. 10). Y3ibl nepeBa cOOTBETCTBYIOT
orepanuy, a BeTBU — omnepaHaam. JleBas BeTBb, UCXONAIIASA W3 Y3Jia, OTBEYAET JIEBOMY
omepaHy, a mpasas — MpaBoMy. B kax7oil BETBU orepanusiM, KOTOPbI€ BBIMOIHIIOTCS
paHplIe, COOTBETCTBYIOT HWXKEJIeKaIue y3ibl. BepXHuil y3en (KOpeHb AepeBa) OTBEYAET
onepalnu, KOTopas BeIMOJIHsAETCs nocienneid. C Hero HaYMHaeTCsl IOCTPOEHUE JEpeBa.

Ecnu, HauaB ¢ HMIKHErO JIMCTa caMoOM JICBOW BETBU JIepeBa, OOONTH BCE JIUCTHS U
y371bl JepeBa TaK, 4YTOObl BETBUM paccMarpuBajlNCh C JieBa Ha TMpaBo, a Yy3el

paccMarpuBajICA TOJBKO ITOCIIC 06x01[a BCEX HCXOIAAIIMNX M3 HETO BCTBeﬁ, KaK ITIOKa3aHO



16

cTpesikamu Ha puc. 10, To mocienoBaTeIbHOCTh MPOCMOTpPa JIMCTheB U y310B gaet OI13

ATOTO BBIPAXKCHUS: abe X +dab +/—.

Pucynok 10. Ilopsgok o0xoma AepeBa MPOCTOTO apu(METHUECKOTO BBIPAKECHUS IS

nonyyenus OI13

DTy 6€cCKOOOUHYIO 3alUCh HA3bIBAIOT TaKKE€ MOCT(MUKCHOW 3aMUCHIO0, TOTOMY YTO
3HaK KaXXJIOM ONEpaluy 3aluCcaH MOCIe COOTBETCTBYIOUIUMX OIEPaH]IOB. 3aMETUM, YTO B
OII3 omepaHpl pacnoyiararoTcss B TOM XK€ MOPAIKE, UTO B UCXOIHOM BBIPAKEHHH, a 3HAKU
OIepalui Ipy MPOCMOTPE 3aAMUCH CJIEBA HAIIPABO BCTPEYAIOTCS B TOM MOPSIAKE, B KOTOPOM
HY’)KHO  BBIIIOJIHATH COOTBETCTBYIOIIME JeWcTBUA. OTCrOga BBITEKAET OCHOBHOE
npeumyiiectBo OII3 mepen oObIYHON 3aMUChIO BBIPAKEHUM CO CKOOKaMU: BBIpaXKCHHUE
MOYKHO BBIYHCIIMTH B MPOLIECCE OJHOKPATHOTO ITPOCMOTPA CJIEBA HAIIPABO.

[IpaBuno BbuucieHus BbipaxkeHuss B OII3 cocroutr B caemgyromem. OII3
MIPOCMAaTPUBAETCS CJI€Ba Harpaso. Eciaym paccMarpuBaeMblil 3JEMEHT — ONEpPaH]l, TO
paccMaTpuBaEeTCA CIEAYIOIIMKA d3JeMEHT. Ecinm paccMarpuBaeMblil 3JIEMEHT — 3HaK
omnepanuu, TO BBINOJHSAETCS 3Ta ONEpalMs HAJ ONEPAHIAMH, 3alIMCAHHBIMU JIEBEE 3HAKA
omepanuu. Pe3ynpTaT omnepanuMu 3alKMChIBAETCS BMECTO TMIEPBOTO (Camoro JEBOTO)

omnepaHja, y4yBCTBOBaBIIero B omepanuu. OcTajabHbIE 3J€MEHThI (OmMepaHabl W 3HAK
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omepalyy), y4acTBOBABIIME B OMNEpalMM, BBIYEPKUBAIOTCS W3 3amucu. [Ipocmotp
IIPOJIOJIKAETCS.

B pesynbrare mociaenoBaTeabHOTO BBIMOIHEHUS! STOTO MpaBuiia OyAyT BBHIMOTHEHBI
BCE OIIEpallN, UMEIOIIUECS B BBIPAXKCHUU, 3AIMCh COKPATUTCSA JO OJHOIO JJIEMEHTA —
pe3ynbTaTa BIYUCIIEHUS BEIPAKEHUS.

BrinonHeHne mnpaBuia s HAIIETO MPUMEpPa MNPHUBOIUT K MOCIEIOBATEIBbHOCTH
CTPOK, 3alKMCaHHBIX BO BTOPOM CTOJIOIe TaOnuilel 1. PaccMarprBaemblil Ha Kaxa0M IIare
mpoliecca 3JIEMEHT CTPOKM OTMEYEH «KpBIKOi». B Tperbem cronbue  Tabmuubl 1
3aMUCaHbl COOTBETCTBYIOIUE JCHCTBUS, a B YETBEPTOM CTOJIOLIE — HKBUBAJICHTHBIC
KOMaH/Ibl TPEXaJAPECHON MallIMHbI. Pe3ynbTar BRIMOIHEHUS onepaii GUKCUPYETCS B BUJIC
paboueli nepeMeHHoM Buaa r; . [locne ouepenHoit onepauuu paboyasi nepeMeHHast 7; Win
72 BBIYEPKUBAETCS, 0CBOOOIMBIIYIOCS pab0Ouyl0 MEPEMEHHYI0 MOYKHO MCHOJIb30BaTh BHOBh
JUIsL 3allUCHU pe3ylibTaTa omnepanuu. Vcmonb3oBaHue KaxKIbld pa3 cBOOOMHON paboueit
NEePEeMEHHON ¢ MHHUMAJIBHBIM HOMEPOM SKOHOMHUT KOJMYECTBO 3aHATHIX pPabodmx
MIEPEMEHHBIX.

Tabnuna 1. [Ipumep Boruucienus Beipaxkenus B OI13

No | CocTosiHME CTpOKHU JencrBue MamvHHas
KOMaH 1a

1 2 3 4
1 |@dbecxXxdab+/— OCMOTPETH CIAEAYIOIINN JEMEHT | ------

2 |abcX +dab+/— |IOCMOTPETh CICAYIOUIMIA YMIEMEHT | ------

3 |labéxX +dab+/— |mocMoTpeTs CIEMYIONTUH JIEMEHT | ------

4 labecX+dab+/— |nn=bXc Xber

5 |anp,¥dab+/- n=a+n tan T

6 |rdab +/— IOCMOTPETH CJIEAYIOIIM SIeMeHT | ------

7 |ndab +/- IIOCMOTPETH CIHEMYIOIIUM JIEMEHT | ------

8 |ndab +/— IIOCMOTPETH CIEAYIOIIUI IEMEHT | ------

9 |ndab¥/- n=a+bh +abr
10|\ rndmn, ?_ 1 =dfr Jdr 1
= [EUE N E R F- hnn
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1 2 '?"1 """"""

Anzopumm nepegooa OII3 ¢ mawiunnvie KOMaHOb
[TocnenoBaTenbHOCTh, MAIIMHHBIX KOMaHA B Tabmuie 4.1 ecTh, MO CYIIECTRY,
pe3yJIbTaT TPAHCHSAIMUA BBIPAXKEHHUS, 3alMCAHHOTO B OOpaTHOM TMOJIbCKOW 3alucu, B
MallIMHHbIE KOMaHAbl. Eciu /Ui KaXkJ10ro ornepasja, BKIto4as paboune NepeMEHHBIE 7; ,
U3BECTEH aJpec, TO ISl MOJYYEHHUs OKOHYATEIbHBIX MAIIMHHBIX KOMaHJ OCTAeTCs JIMIIb
3aMEHUTbH 3HAKH ONepalii MATMHHBIMU KOJIAMU OTIEpaliu, a ONEpaH/Ibl — apECaMH.
Jlist Tpancnsauuu BeipaxkeHuit u3 OI13 B MammHHbIe KOMaHABI MOKHO HCIIOJIB30BATh
crek onepannoB (CO) ¢ ykazareneMm i. B MCXOIHOM COCTOSIHMM CTEK OIEpPaHIOB IYyCT, a
ykazarenb [ = 1. bymem Takke cuMTarh, 4TO B HMCXOJHOM COCTOSIHUM HOMEpP II€PBOU
CcBOOOHOM paboyeil mepeMeHHoM j = 1.
AJNTOPUTM TPAHCIISIIMU COCTOUT B CIACAYIOIIEM:
1. B3sate ouepennoit cumBoin S u3 OI13 BeipakeHus.
2. Ecim § — omepanp, to 3anectu S B CO[i], BoIMOMHUTH i = i+1 U mepedTu K
IyHKTY |, NHaYe NMepenTH K MyHKTY 3.
3. Ecnu § — He 3HaKk omeparuu, TO NEPEeUTH K MyHKTY 4, WHade, eciu S — 3HaK
omeparuu R, BBITIOJIHUTH CJICTYIOIIEE:
a. Cpemu snementoB creka CO[i—k], ... ,CO[i—1], rne k — 4nciio onepaHaoB
ornepanuu R, HaiiTh pabovyI0 MEPEMEHHYI0 C MUHUMAJIbHBIM HOMEPOM /.
Ecnu B paccmarpuBaeMbIX 3JIEMEHTaX CTEKa HET pabounX MEPEeMEHHBIX, TO
MOJIOXKUTH [=j.
b. 3anucarh MamIMHHBIC KOMAH/IBI, PEATU3YIOIIHE OIepaTop MPUCBAMBAHHS
r :=R(CO[i—k], ..., Co[i—1]).
3necwk R(xi, ... , Xx) — pe3y/bTaT BBINOJHEHHS omnepanuu R Haj
OmnepaHJaMu X, ... , Xi.
c. 3anectu cumBoi 71 B CO [i—k].
d. Bemonuuts i ;= i—k+t1 uj:=I+1.

[lepeiitn k myHKTY 1.
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4. Ecnu 3anMch BBIpAXKEHUS McUeplaHa, TO TpaHCHAnus 3akoHueHa. Crek
ONEPAHAO0B JOJDKEH CONEPkKATh TOJIBKO NMEPEMEHHYIO I1, & B IPOTUBHOM CIIy4ae
HY>KHO 3amucarh HHpOopMaIuio 00 ommoke B TaOIUIy OMHMOOK.

Jna peanuzanuu MyHKTa 3b MPUBEICHHOTO aJIrOpUTMa HCIOJB3YIOTCS 3apaHee
MOJATOTOBJICHHBIEC «3arOTOBKM» TPYMHI MAIIMHHBIX KOMaH], B KOTOpbIE TpeOyeTcsl JIUIIb
MOJICTaBUTh aJjpeca OMEPaHI0B (MU 3HAYEHUSI CaMOOIPENEIEHHBIX OMEepPaH/IOB), B3SThIC
U3 CTEKa OMNEPAHJIOB. DTy MOJCTAHOBKY BBINOJHSAET MOJ MPOrpaMMa, COOTBETCTBYIOIIAS
paccMmarpuBaeMou onepamnuu R.

Hanmo, omHako, OTMETHTBH, YTO HCHOJB3yeMas MOIIPOTPaMMa OIPENEIACTCS HE
TOJIBKO 3HAaKOM omepanuu R, HO M TUIIOM onepanaos. Hampumep, ogHa moamporpamma
COOTBETCTBYET OIIEPALlUN CJIOKEHUSI BEIIECTBEHHBIX YHCE, a JApyras — OIEpalHH
cinoxeHus uenbix. MiHorna B myHkre 3b mpuXoauTcs BBITOIHATH HECKOJIBKO MOAIPOrPAMM.
B yacTHOCTH, €cnyu OJIMH OINEpaH]l LENbIi, a IPYroil BEIIECTBEHHBIM, TO BHaYaJle HYKHO
MPUBECTU OTEPAH/IBI K OJJHOMY THITY, a 3aT€M BBITIOJHUTH MOJAIpOrpaMmy GOpMHUpPOBAHUS
KOMaHAbl CJokeHus. [Iprm HECOBMECTHMMOCTH OIEpaHIOB, HAIpUMEp B OIEpaLHH
CJIO’KEHUS OJIUH OINEPAH]] BEILECTBEHHBIN, a Ipyroil OyJeBCKUA, WU IPU HECOOTBETCTBUU
OMEepPaHI0B 3HAKY ONEPALMH BbIIaeTCs HHPOpMausa 00 OUInOKe.

OnucaHHBIN aNTOPUTM MPUTOAEH AJIA MEPEeBOAA B MAIIMHHBIE KOMaHJbl HE TOJBKO
apu(PMETUIECKUX U JTIOTUYECKUX BBIPAKEHHI, HO U JIIOOBIX TEKCTOB, 3anucanHbiX B OI13 ¢
VICIIOJIb30BAHUEM ITPOU3BOJIBHBIX OINEPALMN, PEATM3YEMBIX MAIIMHHBIMA KOMaHIaMH.

ITockoyibKy CyIIECTBYET OTHOCHUTEIBLHO HECIOXHBIM anroputMm mepeBojga OII3 B
MalIMHHbIE KOMaH/Ibl, JJIs TOJIHOTO PEIICHU 3314l TPAHCISLUUN BBIPAXKEHUI TOCTAaTOYHO
nepeBecTty Boipaxenus B OI13.

Meron E. B. JlukcTpbel OCHOBaH Ha MCIOJB30BAHUM CTEKA C MPUOPUTETAMH,
MO3BOJISIFOIIETO U3MEHUTh MOPAIOK CIEAOBAHUS 3HAKOB ONEPALMHU B BBIPAXKEHUH TAK, YTO
nonyyaercs OII3. Ilpocreiliuii BapuaHT 3TOr0 METO/Ia MPUMEHUM TOJBKO K MPOCTHIM
apu(PMETUICCKUM M JIOTUYECKUM BBIPAKCHUSIM, COACPKAIUM TPOCThIE TEPEeMEHHbBIC,
3HaKW apu(PMETUYECKUX W JIOTMYECKHX OINepalnid, 3HaKW ONEpalHid OTHOILIECHUS U
Kpyrible ckoOKu. KakmoMmy orpaHMuuTesNio, BXOISIIEMY B BBIPAXKCHHS, NMPUCBAUBACTCS
npuoputeT (Tabm. 2). /s 3HaKoOB omnepaiuii NpUOPUTETHl BO3PACTAIOT B TMOPSJIKE,

00paTHOM CTapIIMHCTBY OINEpalUi.
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Tabnuua 2. [IpuopureTsl orpaHu4HUTENCH

OrpaHuyuTe N [TpropuTeTHI
([ 0
=) 1., 1
= 2
1 3
&& 4
! 5
> > = # < < 6
+ - 7
X % / yunapwoui munyc | 8

Breixonnasa Bxonnas
CTpOKa CTpOKa
Onepanpabl
3HakK 3Hak
onepauuu onepanuu

™

Bepmuna
CTEKa

Crek
ornepanuin

Pucynok 11. Mcnionb3oBaHue cTeka onepaiuii 1is nepeBojia Boipaxenuid B OI13
ApudmeTnyeckoe WIM JIOTUYECKOE BBIPAKECHHE pacCMaTpUBaeTCs KaK BXOJHAs

CTpOKa CHMBOJIOB, KOTOpas IMpoCMaTpruBaCTCs CJICBa HarrpaBo. OnepaHm)I
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NEPENUCHIBAIOTCS B BBIXOJIHYIO CTPOKY, a 3HaK ONEpalMii MOMENIaloTCs CHadania B CTEK
onepanuii (puc. 11).

Ecnu mpuoputer BXOAHOTO 3HAaKa paBeH HYIIO WIM OOJbIIE MPUOPHUTETA 3HAKa,
HAXONAIIECTOCS] B BEPIIMHE CTEKa, TO HOBBI 3HAK JOOABISETCA K BEpIIMHE CTeKa. B
MIPOTUBHOM CITydae M3 CTEKa «BBITAJKUBACTCS» U TEPEIUCHIBACTCS B BBHIXOAHYIO CTPOKY
3HaK, HAXONAIIUKCA B BEpIIMHE, a TAKXKE CJIEIYIOUIME 32 HUM 3HAaKU C MPUOPUTETAMH,
OOJBIIMMHU WM PABHBIMH TPUOPHUTETY BXOAHOTO 3HaKka. [locime 3TOro BXOJHOM 3HAK
noOapnsgeTcss K BepuiuHe cTeka. OCOOCHHOCTHM HMEET JHIIb 00paboTka CKOOOK.
OTtkpblBatonasi Kpymias CKOOKa, HMEIoIas «OCOOBbI» MPUOPUTET HYIb, MPOCTO
3alCHIBACTCS B BEPIIMHY CTEKa W HE BBITAJKMBACT HU OTHOTO 3HaKa. l[losBrieHue
3aKpBIBAIONICH CKOOKM BBI3BIBACT BBHITAJIKMBAHUE BCEX 3HAKOB JO Opkaiiiien
OTKPBIBAIOIICH CKOOKHM BKJIIOUMTENLHO. B CTEK 3aKphIBaroIias CKOOKa HE 3alMCHIBACTCH.
OTkphIBaroIasl U 3aKpbIBAIOIIas CKOOKM Kak Obl B3aMMHO YHUYTOXKAIOTCS M B BBIXOJHYIO
CTpOKY He nepeHocsTes. [locie mpocMoTpa Bcex CUMBOJIOB BXOJHOM CTPOKU MPOUCXOTUT
BBITAJIKMBAHUE BCEX OCTABIIUXCA B CTEKE CHMBOJIOB W JIOMMCHIBAHUS WX K BBIXOTHOU
CTpPOKE.

ITpumep. IlepeBectu B OII3 Boipakenne a + b X ¢ —d/(a + b). Pemenne mokasaHo B
tabnuiue 3. OxkoHYareiabHas BBIXOAHAS CTpoka coBmnazaer ¢ OII3 Toro e BbIpakeHUs,
MOJTy4eHHOU 00X0/1I0M JiepeBa, n300pakeHHoro Ha puc. 10.

Tabnuua 3. [lepeBoa B OI13 apudmMeTHaecKoro BeIpakeHuUs

a a a a a a a a a a a a a a

b |[b [b |[b |b |[b |b |b |b |b |b |b

X | X |[X X |X |X |X |[X [X
+ o+ [+ |+ |+ [+ |+
d |d |d |d |d |d |d |d
>
Q a |a |(a |a |a
Q.
S b |b |b
:
2 + |+
]
[a)
A /
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C [C [C |(
X | X / / / / / /
3
5 + |+ |+ |+ = = |= |= |= |= |= |=
a |+ |b X |c |- |(d |/ ( a |+ |b |)

BxonHas crpoka

Ilepemennsvie ¢c unoexcamu

I[Tycts TpeOyercs BeMUCIUTE BeIpaxenne (a + b[i +1,j]) X ¢ +d.

JInsi BBIMOJHEHUSI BBIYUCIICHUN Ha MallMHE HEOOXOAMMO CHadaia HaWTU ajapec
MEPEMEHHON C UHIAECKCAMH. Beenem omnepammro AJIPEC DJIEMEHTA MACCHUBA
(ADM), pesynprar BBIMOJHEHHUS KOTOPOM  —  aApec JJIeMeHTa MaccuBa (TOYHEe,
Ha3HA4YaeMbI €My aJipec) U 3HAYeHUE MHACKCHBIX BbIpaxkeHuM. Torma paccmarpuBaeMoe
BBIPAKEHUE MOXKHO TMIPEJCTABUTh JICPEBOM, ITOKa3aHHBIM Ha puc. 12.

OI13, monyueHHast 00xom0M aepeBa, umeeT Bua abil + jA2M+ ¢ X d +.
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Pucynok 12. JlepeBo BeIpa)keHus1, COAEPKALIET0 NEPEMEHHYIO C UHIEKCAMHU

Kak o6wruno, B OII3 nesee onepanuu ADM pacnonokeHbl ONepaHibl, KOJIUYECTBO
KOTOpbIX ornepaiuud ADM 3aBHCHUT OT pa3MEPHOCTU MAaccuBa. JTO BBIHYK/IA€T BMECTE CO
3HakoM onepanuu ADM siBHBIM 00pa3oM 3a/1aBaTh KOJIMUYECTBO ONEpaHaoB. byrem
o0o3HauaTh omnepanuto ADM mapodl CHMBOJIOB k], tme k —1menoe uwmcno, paBHOE
KOJIMYECTBY ONEPAHAOB, a CHUMBOJI | — CHMBOJI 3aKpbIBAIOIIEH WHJEKCHOM CKOOKH,
UCIIOJIb3YEMBIIl B KauecTBe 3HaKa onepauud ADM. OueBUIHO, €CIIU 1 — YUCIO UHACKCOB,
To k=n+1. HWcnons3ysa HoBoe ob6o3HaueHue onepauuu ADM, OII3 MoxHO mepenucars B
BUJIE
abil+j3]+cXd+.

Jnsa moctpoennsa Ol13 Takke MOKHO MCIIOJIB30BATh aNTOPUTM JIUKCTpEI.

Onepamop npuceaueanus
TpeboBaHus K BETMYMHE NPUOPUTETA 3HAKA "=""

IPUOPUTET 3HAKA MPUCBAMBAHUS JOJKEH OBITh MEHBIIE MPUOPUTETA 3HAKA JIFOOOU
apu(PpMETUYECKOM U JIOTUYECKOM omneparu, TMOCKOJIbKY oOIepanusi MpHUCBauBaHUS
BBITNIOJIHSAETCS TIOCJIE€ BBIYKMCIICHUS BBIPAKEHUS, 3aIMCAHHOTO B MPAaBOM YacTH oreparopa
IPUCBAaNUBAHUS;

MPUOPUTET 3HAKA MPHCBAUBAHUS JOJHKEH OBITH OOJBIIE MPUOPUTETA 3HAKA KOHIIA
omeparopa (Touka ¢ 3arsToi), 4ToObl 3HAK KOHIIa ONlepaTopa OUYMIIall CTEK.

[Tpumep. Oneparop a = b + ¢, HpeACTaBISAETCS EPEBOM, U300paKEHHBIM Ha puc. 13.

Oo6xon nepesa gaét OI3 abe +=.

Pucynox 13. I'padmuueckoe nzobpakeHue onepatopa nprucBanBaHUs

Ycnoenwiii onepamop
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Brenem nBe onepanuu:
® YCJIOBHBIN MEepexXo]1 1Mo 3HaUYCHUIO «J10kKb» (YILJI);
e OesycnoBHbI niepexon (BII).

Onepauuss YIIJI uMeer nBa omnepaHaa: JOTMYECKOE BBIpAXKEHHE M MeTKa. Ecim
JIOTUYECKOE BBIPAXKEHNWE MCTHUHHO, TO omepauus YIIJI mpomyckaercs, a ecim J0XKHO, TO
MIPOUCXOJIUT MEPEXO] Ha METKY. BeTBb nrnHaMuueckoro aepesa ¢ y3inom YIJI nmoka3zana Ha
puc. 14. VY omneparuu BII umeetcs nuiib oguH onepan — mMeTka (puc. 15). Pesynsrar
onepauuu blI — nepexon Ha MeTKy.

YCIIOBHBIN OniepaTop BUAa

if (4) B else C;,

r1e A- JOTUYECKOE BBIPAKEHUE;
B - onieparop;
C - omeparop,

MO>XKHO MPEJCTaBUTh B BUJIC TMHAMUYECKOTO JiepeBa (puc. 16).

JIOTHYCCKO METKAa MCTKa
e

Pucynok 14. I'paduueckoe Pucynoxk 15. I'padguueckoe

N3o6paxkenne omnepammu YILJI n3zoopaxxenue onepanuu bI1
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JO

A ml B m2

Pucynox 16. JlepeBo, n3o0paxaroriee yCIOBHBIN OTIepaTop
B u3o00paxkenun nepepa 3Hak ";" He sABIsETCS 3HAKOM oneparuu. OTBevaromuil emy y3el
UTpaeT Pojb MYCTOTO y3JIa M CIYKHUT JIJIsi OObEIUHECHUS OTHCIBHBIX BeTBe. B 0OparHyto

n.n

HOJIbCKYIO 3aIIUCh 3HaK ";" MOXKHO He epeHocuTh. O0xon  nepeBa  ga€r  oOpaTHYIO
noNbCKy10 3anuch: 4 my YIIUI B my BII my: C my:

OI13 oneparopa if (4) B; umeet Bun : A m; YIUIL B m;:.

Onepamopw yukna

OmnepaTop UKIa MOXKET OBITh 3aMEHEH Ha COOTBETCTBYIOIIYIO MTOCIEA0BATEIIHHOCTh
OTICPaTOPOB TIPHUCBAWBAHUS, YCIOBHBIX OIEPATOPOB U  OIMEPaTOPOB OE3yCIOBHOTO
nepexona, st Kotopoit u ctpourcs OIT3.
Omneparop 1ukia ¢ npeayciosuem  while (4) B;
MOKHO 3aMEHHTH I10CJIEOBATEILHOCTRIO ONIEPATOPOB

my: if(!A4) goto my; B; goto my; my: ,
1151 KoTopoit OI13 BEIISAUT ciaenyrommum o0pa3oMm:
mi: A my YIUI B m; BII my:

[Tpumep. while (a<0) a=a+1;

OIB3 umeer Bug: mi:a 0 <my YIIUI aa 1 += m; BIl m,:

Omneparop uukia ¢ noctyciosuem: do B while (4);
MO>XHO 3aMEHHUTh MOCJIEI0BATEILHOCTHIO OMEPaTOPOB

mi: B; if(4) goto my; ,
1151 KoTopoit OI13 BEITISAUT caeayrommuM o0pa3oMm:

my: B A myYIIJL m BIl my: wmu my: B A ! my YIIJI,
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rae | — yHapHas oreparys JIOTH4eCKOro OTPUIIAHMS.
[Tpumep. do { x=y * 2; y =y —1;} while (y > 0);
OIll3 umeer Bug: my: x y 2*=ypyy l—=1y 0>!m YIII

Omneparop nukna ¢ cueruukom: for (4; B; C) D;
MOKHO 3aMEHUTD MOCIIEA0BATEILHOCTHIO ONIEPATOPOB

A; while (B) { D; C; } wmu  A; my: if(!1B) goto my; D; C; goto my; ma: ,
11t KoTopoit OI13 BBIISAUT ClIEAYIOMHUM 00pa3oM:

A mi. BmQYHH DCWHBHWZQZ

[Tpumep. for (a=0, x=1; a<n; a=a+1) x=x*a;
Oll3umeerBun: aO0=x1=mp:an<V¥Yllllxxa*=aal +=

Beixomom reHepatopa Koja sBISieTCa ILeneBas mporpamma. IlomydeHwe B KadecTBE BBIXOJAa IeHepaTopa Koja
IporpaMMbl Ha s3bIKe AcceMOiep HECKONBbKO oOJerdaeT mpolecc TIeHepaluu KOoJa: MOXKHO CO3/aBaTh CHMBOJIBHBIC
KOHCTPYKIIMH W HCIIOJIB30BAaTh BO3MOXHOCTH MakpocoB Accembiepa. Ilmara 3a 3Ty mpocToTy — IONOJTHHTEIBHBIA Iar
00paboTKH acceMOIIepHON TIPOTPAMMEL.

OTtoOpaxeHHe UMEH UCXOJHOM MpOorpaMMbl B afipecax OOBEKTOB JaHHBIX B NaMSATH BO BpeMsl pabOThI MPOTpaMMEI
BBINOJIHSAETCS COBMECTHO HAYaJIbHBIMM CTAIMsIMU KOMITWIIATOpA M T'eHepaTopoM Kona. VIMsS B «4eTBEepKe» CChUIaeTCs Ha
COOTBETCTBYIOILYIO 3alIUCh B TAOJIUIE CHMBOJIOB. 3allCH B TaOJIUIE CUMBOJIOB CO3/1aBaJIlCh IIPU PACCMOTPEHUHU OOBSIBICHUN.
Tum, wucrnons3yeMblii B OOBABICHHHM, ONpeneiseT pa3Mep (KOJMYECTBO MaMSATH), HEOOXOAMMBIA 1l OOBSBICHHON
nepemeHHOH. [1o mHpOpPMaIK U3 TaOIUIEI CHMBOJIOB MOYKHO OIIPEAEINTh OTHOCUTEINIBHBIN a/ipec MEHHU B 00IacTH JaHHBIX
npouenypsl. MiMeHa B IPOMEXYTOYHOM NPEACTABICHHH MOTYT OBITh NpeoOpa3oBaHbl B ajpeca B LEJIEBOM KOJE ITyTeM
peann3anyy CTaTHYEeCKOTO W/WIM CTEKOBOTO paclpenesieHust oOnacTeld NaHHBIX. ['eHeparop Koma Uil KakAoil JeKceMbl
TaOJIUIIBI CHMBOJIOB BBIIENSIET MAMATh B COOTBETCTBHUHU C TUIIOM (HEOOXOANMBIM Pa3MepPOM IaMATH) JaHHOW EepEMEHHOM.

IIpu reHepannu MamIMHHOTO KOJA METKY B «UETBEpKe» NPeoOpasyroT B ajapec MHCTPYKIUU. METKH MpeACTaBiIIoT
co0oif HOMepa «4eTBEepOK» B MaccuBe. IIOCKOJIBKY MBI CKaHHPYEM «UETBEPKH» IO OYEepPEeaH, MOXKHO BBIBECTH MOJIOKECHHE
NEPBOM MAIMHHON MHCTPYKLUU, TEHEPUPYEMOMN JAHHON «UETBEPKOW», IOJCUNUTHIBASI KOJIMYECTBO CJIOB, UCIIOJIb30BAHHBIX JJIs
y’K€ CTEHEpUPOBAHHOI'O KOJA.

Habop nHCTpyKIMii 11€eBOM MalIMHBI OIPEIeIIsieT CIOKHOCTh X BbIOopa. Eciu neneBast MammHa He MOJIepKUBAET
BCE THIIBl JJAHHBIX €IMHOOOpa3sHO, TO KaXKJO€ MCKIIOYEHHE M3 OOILIEero mpaBmia MOTpedyeT criennanbHoil oOpaborku. s
Ka)XJOr0 THIA «YETBEPOK» MOXHO pa3paboraTh HIa0JMOH ImeneBoro koxa. [Ipw 3ToM He Bcerja BBINOJHSIETCS YCIIOBHUE
ONTUMANBHOCTH. llebl0 CeMaHTHYECKOrO aHaj W3a Ha JAaHHOM JTare SBIAETCS IMPOBEpKa THUIIOB OMNEPaHAOB M BHIOOP
COOTBETCTBYIOILETO 11a0JI0HA LIENEBOTO KOAA.

WHCTpyKIMH, UCTIONB3YIOMIME B KadecTBE ONEPAHIOB PETHUCTPHI, OOBIYHO KOpo4de M OBICTpee BBITOIHIIOTCS, YEM
WHCTPYKINH, paboTalomIye ¢ OTepaHaaMHy, paCOI0KEHHBIMHU B TaMATH. VICIIOTIB30BaHUE PETUCTPOB MOYKHO Pa3/IeNUTh HA JBE

Mo13a1a4u:
1. BriOupaercss MHOXKECTBO IEPEMEHHBIX, KOTOPBIE OyyT HAXOIUTHCS B PETHCTPaX B HEKOTOPOH TOYKE MPOrPaMMBI.

2. BLI6I/Ipa}OTC${ KOHKPETHBIC PETUCTPLI AJId pasMCUICHNS B HUX IEPEMCHHbIX.
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Iouck onTUMaNbHOro Ha3HAYEHHs PETHMCTPOB IIEPEMEHHBIM IIPEACTABILET cO00H TPYAHYIO 3a1ady, YCIOXKHAEMYIO TEM, YTO
anmapaTHoe oOecreyeHHe W/WIM OlNepalMOHHAs CUCTEMa MOTYT HaKJaJblBaTh JONOJHUTEIbHBIC OIPAaHWYEHHS 110
UCIIOJIb30BAHHIO PETUCTPOB.

[Mopsinok, B KOTOPOM BBITIOJHSIOTCS BBIYHCIICHHS, MOJKET CYIIECTBEHHO BIIMSTH Ha 3((QEKTUBHOCTH II€IE€BOr0 KOJa.
V3meHeHne mopsiika BBIYUCIEHUH MOJYKET NMPUBECTH K YMEHBIICHHIO KOJMYECTBA HEOOXOAMMBIX Ui PabOTHI PErHCTPOB.
Bri6op onTuManpHOTO TIOpsiAKa BeHCICHHUN sBisieTcs NP-momHol marematmdeckoit 3amadeii. MokHO M30ekaTh PEUICHUS
9TOW 3ajauu, TeHEpUpys LENeBOW KO Uil «4ETBEPOK» B TOM HOPAAKS, B KaKOM OHHM OBUIM CO3JaHBI T'EHEPaTOpOM
MPOMEKYTOYHOTO KO/Ia (CHHTAKCHICCKUM aHAIIM3aTOPOM).

Wudopmanns, HeoOXoaumMasi B Ipoliecce BHIOJIHEHHS POLEAYPHI, XPaHUTCS B OJIOKE MaMSTH, UMEHYEMOM 3aIHChI0
akTHBanMu. [lamsaTh U1 JIOKaJbHBIX MMEH HPOLEAYpPbl TAaKXKe BBIACISIETCS B €€ 3alHCH aKTHUBaUUH. lIpu cTaTHuecKoMm
pacrpefeneHl TaMsTH MOJIOKEHHWE 3alliCH aKTHBAlMKM (UKCHpYyeTcs BO BpeMsl KOMIWIILMU. B ciydae crtekoBoro
pacripeneneHuss HOBasl 3alliCh aKTUBAllMU BHOCUTCS B CTEK ISl KaXKJOTO BBINOJHEHMS MPOLEAYpPHl. 3aluch CHUMAETCs CO
CTeKa 0 OKOHYAaHUH aKTHBALHH.

3AJAHUE

B cooTBeTcTBHM C BLI6paHHLIM BAapUAaHTOM pCajIn30BaAThb I'CHEPATOP KOJA. I/ICXOI[HLIMI/I JaHHBIMU SABJIAIOTCA:

® CHHTAKCHUYECKOE JIEPEBO WJIM MOCTPHUKCHAS 3aMKCh, TOCTPOSCHHBIE B J1a00paTOPHOU
pabote Ne3;

®  Ta0IMIIBI IEKCEM.
Pe3ynbTaToM BBIMONHEHUsS] 1a00PATOPHOU PabOThI SBJISETCS MporpamMma Ha si3bike AccemOunep, pa3paboTaHHash Ha OCHOBE
3HAHUM M IPAKTUYECKUX HABBIKOB, IIOJYUYEHHBIX NP U3YYEHUU Kypca «SI3bIKM MpOrpaMMHpOBaHUS U METOJBI TPAHCIALUU
(gacts 1)».

B pexxume oTiaaku IpoAeMOHCTPUPOBATh pab0OTOCIIOCOOHOCTh T'eHEpaTOpa KOJa U TPAHCISATOPa B IIETIOM.
COIAEPKXAHHUE OTUETA

e [lenu u 3a1a4M MPOEKTA;

e Bua, cTpyKkTypa BXOIHBIX W BBIXOJHBIX JIAHHBIX;

e Bribop npomexxyTouHOM POPMBI XpaHEHUS JAHHBIX (MIPOTPAMMBI);

e TekcThl MpOTpaMMBI T€HEPATOPa;

e TecToBBIE MPUMEDBI.

BAPUAHTHI 3AJAHUM K JIABOPATOPHBIM PABOTAM

1) IMogmHOXeCTBO s3b1Ka C++ BKIIOYAET:
e JJaHHBIE THIIA int;

® MHCTPYKIHHU OIIMCAHUA IICPEMCHHBIX ]



2)

3)

4)

5)
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e orneparopsl mpucBauBanud, if, if- else mM000# BIOXKEHHOCTH 1 B TI000H
MOCJIeIOBATEIIbHOCTH;

e onepanuu +,—, *,==,1=,<,

[TonMHOXeCTBO si3bIKa C++ BKIIFOUYAET:

e JJaHHBIC THIIA int;

® UHCTPYKLHUU ONUCAHUS TEPEMEHHBIX;

e orneparopsl pucBauBanus, while 1r000¥ BIOKEHHOCTH U B JIFOOOH
MOCJIEI0BAaTEIbHOCTH;

e omepanyu +,—,<=,>=, <, >

[TogmHOXKECTBO s13bIKa C++ BKIIIOYAET:

e JaHHBIE TUINA int;

® WHCTPYKIIMH OTMCAHMSI IEPEMEHHBIX;

e oneparopsl npucBauBanus, do-while 1100011 BI0OXXKEHHOCTH U B 1000
MOCIIEZI0BATEILHOCTH;

e onepanuu +=,—=,+, —, ==, 1=

ITonMHOXKECTBO s13bIKa C++ BKIIIOYAET:

e JJaHHBIE THIIA int;

® UHCTPYKLUUU ONMUCAHUS IEPEMEHHBIX;

e oreparopsl pucBauBanus, for 0001 BIOKEHHOCTH U B JII0O00H
MIOCJIEI0BATEIBHOCTH;

e onepanuu +,—, *, &&, || .

[TonmHOXKeECTBO s13bIKa C++ BKIIIOYAET:

e JJaHHBIE THIIA int;

® WHCTPYKIIUH ONTUCAHUS TTEPEMEHHBIX;

® Ooreparopsl MpucBanBaHus, switch 110001 BIOXXEHHOCTH U B 000

IIOoCJICAOBAaTCIbHOCTH,



6)

7)

8)

9)
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e onepanuu +,—, *,==,1=,<,

[TonmHOXeCTBO si3bIKa C++ BKIIFOYAET:

e nannwle Tuna int, float, char;

® MHCTPYKIIUU ONUCAHUS TTEPEMECHHBIX;

® OIepaTophl MIPUCBAMBAHUS B JIFOOOM MOCIIEI0BATEILHOCTH;

e onepatuu +,—, *,==,1=,<,>.

ITonMHOXeECTBO s13b1Ka C++ BKIIFOYAET:

e naHHble TUNA int, float, MaccUBBI U3 PIIEMEHTOB YKa3aHHBIX THIIOB,;
® UHCTPYKIIUU OMMCAHMS TTIEPEMEHHBIX;

® OIIepaTopbl MIPUCBAMBAHUS B JIFOOOM MOCIIEI0BATEILHOCTH;

e onepanuu +,—, ¥, ==,1=,<>

[TogmHOXKECTBO s13bIKa C++ BKIIIOYAET:

¢ naHHble TUNA int, float, struct U3 3JIeMEHTOB YKa3aHHBIX THUIIOB,;
® MHCTPYKIUHU OMUCAHUS IEPEMEHHBIX;

® OIIepaTophl MIPUCBAMBAHUS B JIFOOOM MOCIIEIOBATEILHOCTH;

e onepanuu +,—, ¥, ==,1=,<>

ITonmHOXKECTBO s13bIKa C++ BKIIIOYAET:

e JaHHbBIC THMA int, char;

® UHCTPYKIIUU OMUCAHUS TEPEMEHHBIX;

® OIIepaTOPHI MMPHUCBAMBAHUS B JIFOOOM IOCIEIOBATEIIBHOCTH;

e orneparuu +, — , <, >, TOOUTOBBIE OTepaIuu <<, >>, &, | .

10) TlommHOXecTBO si3bika C++ BKITFOYACT:

® JlaHHBIC THIIA int;
® UHCTPYKLWH ONMCAHUS [TIEPEMEHHBIX;
® OIIepaTOPHI IPUCBAMBAHUS B JIFOOOM MOCIIEIOBATCILHOCTH;

® IOJIHBIN HabOp apu(PMETHIECKUX, TOTUUECKUX ONEpaliid U ONepalyii CpaBHEHHUS.
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11) TMommHOMXeCTBO s3bIKa C++ BKITIOYACT:
e JJaHHBIC THIIA int;
® WHCTPYKIIMH OTIMCAHUS TIEPEMEHHBIX U (DYHKITHIA,
® HECKOJIbKO (PYHKIIMH C ITapaMeTpaMH U BO3BpaIllaeMbIM 3HAYCHHUEM;
® OIIepaTOPHI IPUCBAUBAHUS B JTFOO0H TTOCIIEIOBATEILHOCTH;

e onepanuu +,—, ==, 1=, <>

Konrposabubie Bonpocs (ITK-11):

1. KaxoBa Lienb ceMaHTHYECKOro aHau3aTopa’?

2. llouemy pacmpeneneHue TaMATH HE MOXKET OBITh BBINOJHEHO O
CEMaHTUYECKOrO aHaIu3a?

MO>KHO JIM IOCTPOUTH KOMITHIISTOP 0€3 ONTHMH3ALNHU Kojia?

B yem 3akirouaercs npoueaypa resepanuu koga?

Kakwne criocoObpl BHyTPEHHETO MPEICTaBICHUS IPOrPaMM CYIIECTBYIOT?
Kak o0Opasyercst oOpaTHas 0JIbCKasl 3alUCh ONeparuii?

Kak BBIUMCIIAIOTCS BBIPAKEHHS ¢ IOMOIIBIO0 00PaTHO MOJIBCKON 3amich?
Kak rmpeacTaBistoTcs B aJITOPUTME ONEPaTOPhl U ONEPaHIbl?

Kakue npuHIHIEI JIe)KaT B OCHOBE pacupeesieHHs aMsITH?

10 [Touemy B KOMIMIIATOPAX UCHOJIB3YIOT OTHOCUTEINIBHBIE a/ipeca namsTu?

©COoN Ok~

BBIITOJIHCHUA
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Hpaxmuuecxue munoevle 3a0aHuA:

1. B cpene Ilackanps ¢ moMoIIbI0 acceMOIEPHBIX BCTABOK BBIBECTH Ha 3KpaH Tekymme JleHp,
mecstir ¥ roa. (INT 21h, ¢yukmus 2Ah . Toaydyenue cucremuoii aatel. [103BOISET MOIYYHUTH
3Ha4yeHue Tekyme gatel.  [Ipu Be3oBe: AH=2Ah. IIpu Bo3Bpare: CX=roz (ot 1980 g0 2099)
DH=wmecsi (ot 1 go 12) DL=nens (ot 1 mo 31) (ITIK-11).

2. B cpene I[lackaib ¢ moMoIbpo acceMOIEpHBIX BCTABOK BBIBECTH Ha 3KpaH TEKYyIlee BpeMs
(INT 21h, ¢yuakuus 2Ch . ITomydeHue cucTeMHOro BpeMeHH. [103BOJISET MOIYYHTH 3HAYCHHE
texymero Bpemenu. [Ipu BeizoBe: AH=2Ch IIpu Bo3Bpate: CX=uacsl (o1 0 10 23) CL=MUHYTHI
(ot 0 10 59 ) DH=cexynus (ot 0 10 59) (ITK-11).

3. B cpene Ilackanb paszpaboraTh mporpamMmy, BBIYHCISIONIYI0 M BBIBOJSILIYIO Ha JKpaH
CyMMYy, pa3HOCTh M TPOM3BEIEHUE ABYX NepeMeHHbIX. Omnepanuu CIOXKEHHS, BBHIYUTAHHUS M
YMHOYEHHS BBIMIOJIHUTD B BHIE acceMOepHbix BcTaBok (ITK-11).

4. B cpene Ilackanb co3maiite mporpaMmy, 0OSCIICUNBAIOIIYIO BBIBOJ HAa dKpaH pe3yiibTara
CIIOKEHHUSI, BBIUNTAHUS, YMHOXKEHUS U JICJICHUS JBYX MEPEMEHHbIX. Y CTAHOBUTE TOYKU OCTAHOBA
B TPOMU3BOJILHBIX MECTax MporpamMMbl. BBITIOJHHTE TPAacCHPOBKY NpOTrpaMMbl. BrimonHuTe
MOIIArOBYIO OTJAJAKy MporpaMMbl. BeimonHuTe mporoH mporpammbl "mo kypcopa'. IloscHute
HasHauyeHue otnaqunka ([TK-11).

5. B cpene Ilackanp cozpaiite mporpammy, 0O€CIEUMBAOIIYIO0 B IUKIE BBIBOJ Ha JKpaH
BCEX »DJIeMEHTOB MaccuBa (MaccuB U3 10 31eMeHTOB). YCTaHOBUTE TOYKM OCTAaHOBA B
MPOU3BOJBHBIX MECTax MporpamMmbl. BbIMONHUTE TpaccUpoBKY mporpammel. Hactpoiite
BCTPOCHHBIN OTJIQTYUK TAKHM 00pa3oM, 4TOOBI B IIPOIECCE TPACCHPOBKH OTOOPaXKanoCh 3HAYCHUE
cuetyrKa 1ukia. [loscuure HasHayenue ornaqunka (ITK-11).

6. B cpene Norton Utilities BeimonuuTe npoBepky aucka D. IloscHuTe kakue OIIMOKH
UCIIPABIISCT YTHIUTA M KakuM oopazom (ITK-11).

7. B cpene Norton Utilities Beimonaute nedparmenrtanuio gucka D. IoscHUTe NpUYHHBI
BO3HUKHOBEHUS  (parMeHTanuu  (aillioBol  CUCTeMbI, €€ TMOCIHEACTBHS U  Mpoliecc
nedparmentanuu ([MK-11).

8. Barpysuth IIK c cucremHoit muckersl, co3mats Qainer Config.sys u Autoexec.bat,
MO3BOJISIONIAE AaBTOMATHYECKH 3arpykaTh IporpamMmy pycudukarop, apaiiBep MBIIH U
VolkovCommander B BepxHior o6nacth namsatu. Onpenenuts pasmep cBoboanoi namsru (ITK-
11).

9. Barpysuth IIK ¢ cucremHoit muckersl, co3mgath Qaiiner Config.sys u Autoexec.bat,
MO3BOJISAIONINE aBTOMATHYECKH 3arpykath nporpammy Volkov Commander . Onpenenuts pa3mep
cBoboaHoi mamstu. M3menute Config.sys u Autoexec.bat Takum oGpa3om, 4TOOBI POrPaMMBI
UCIIOJIb30BAJIM BEPXHIOK 00s1acTh maMsaTH. Onpenenuts pa3mep cBoooanoi mamsaru ([MK-11).

10. Barpysuth IIK ¢ cucremnoi#t maucketsl, co3math (ainer Config.sys u Autoexec.bat,
MO3BOJISAIONIAE C MOMOIIBIO MEHIO BBIOMpaTh BapuaHThl 3arpy3ku: l)pycucpukarop + Volkov
Commander, 2)memms+ Volkov Commander (TTK-11).

11. 3arpysuts IIK ¢ cucremuoit auckersl, co3xats ¢aitmer Config.sys u Autoexec.bat,
MO3BOJISIIONIME C TIOMOLIBIO MEHIO BBIOMpaTh BapuaHThl 3arpy3ku: l)pycucpukarop + Volkov
Commander, 2)pycudukatop+msib+ Volkov Commander (ITK-11).

12. B cpene (Ceanc MSDOS) u3 xomanmHOM cTpoku Ha qucke D co3mats karamor 44.
Buytpu Hero cosmate katamor 421. C momombsio pemakropa Edit cosmats TexcToBbIE (aiiibl
421.txt u 422. tXt mpOU3BOJILHOTO COJEPXKaHMS U COXPAaHUTh ero B karajore 421. CxonupoBaTh
daiin 421.txt B karamor 44. Ilepemectuts daiin 422.txt B katanor 44. IlepenmenoBars (aitn
422.txt. Y nanuth karaior 44 co Bcem coaepxumbim (ITK-11).

13. B cpene (Ceanc MSDOS) u3 xomaHIHOH cTpokd Ha mucke D co3mats karamor 44.
Buytpu Hero co3marte katanor 421. C momompbto penaktopa Edit co3mate TekcroBble (aiiibl
421.txt m 422. tXt mpoM3BOIBHOTO COAEPKAHMS U COXPAaHUTH ero B kartamore 421. BeiBectn Ha
9KpaH cojepKuMoe co3laHHbIX (ainoB. Ilepemectuts aitn 422.txt B Kartasor 44.
[lepenmenoBath (aiin 422.txt. BeiBectu coaepkumoe karanora 44. Y aanute katanor 44 co Bcem
conepxumbim (ITK-11).

14. B cpene (Ceanc MSDOS) u3 koMaHaHO#W CTpoKkH BbIOpath auck C, BeIOpath auck D,
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BBIBECTH MeTKYy ToMa amcka D. M3menuts mMeTky Toma mucka D. BwiBecTu Tekyiee Bpemsi Ha
skpan. Co3mats Ha aucke D manky kaf44. Ilepetitu B manky kaf44. Y nanure nanky kaf44 (ITK-
11).

15. B cpene (Ceanc MSDOS) mpocmotpers coctaB cetd. CHHXPOHHU3UPOBATH CHCTEMHOE
BpeMmsi ¢ cepBepoM BpemeHu. OnpeIenuTh NepedeHb CETeBhIX pecypcoB KommnbioTepa SERVER44.
[Mogxmounte cereBbiM auckoMm manky 2001 ma xommerotepe SERVER44. OtkimrounTe ceTeBoi
muck (ITK-11).

16. B cpene (Ceanc MSDOS) na aucke D co3mats daiin 421.txt. [IpocMOTpeTh cOCTaB CETH.
CHHXpPOHU3UPOBATh CUCTEMHOE BpeMs C cepBepoM BpemeHH. OmpeneiuTb MepeueHb CETEBbIX
pecypcoB kommbiotepa SERVER44. Cxonmpyiite coznanusiii ¢aitn B manky 2001 xommbrorepa
SERVER44 (ITK-11).

17. B cpene Volkov Commander BeiOpath muck C, Beiopats auck D. [lepekimounTbes MExIy
nanenssMu. Ha gucke D cospmate kartanor 44. BHytpu Hero co3marh karamor 421. Coznmatb
TeKCTOBbIC (aiibl 421.tXt u 422. tXt TpOU3BOIBHOTO COJEPXKAHUA U COXPAHUTH €ro B KaTauore
421. CkommpoBath ¢aitnm 421.txt B kartamor 44. Ilepemectuth (aitn 422.txt B kartanor 44.
[lepeumenoBats aiin 422.txt. Yaanute karanor 44 co BceM coaepXUMbIM. [lpu BeITOTHEHHH
3aj1a4 KOMaHHYIO CTPOKY He ucnob3oBath (ITK-11).

18. B cpene Volkov Commander BeiOpath muck C, Beiopath auck D. [lepekimtounTtbes MExXIy
nanenssmu. Ha nucke D co3mare katamor 44. Buytpu Hero co3garh katanor 421. Cosnathk
TEKCTOBBIN (haitn 421.1Xt MpPOM3BONBHOTO COJEpPKAHUS W COXPAHWUTh €ro B Katajore 421.
CxonpoBath ¢aiin 421.t1xt B karanor 44. 3MeHuTh copepxumoe ¢aiiaa. Y CcTaHOBUTH s (paiiia
aTpuOyT "ToNbKO uTeHue". Y manuTh Kataior 44 co BceM conepkuMbIM. [Ipu BeimonHeHNH 3a1a4
KOMaH/IHYIO CTPOKY He ucmoib3oBath (ITK-11).

19. B cpene Windows onpenenute coctaB [IDBM. BeisicHute, ecTh 1 KOHPIUKTHI MEKIY

YCTPOﬁCTBaMH. Iloscaute IIpUYKMHBbI BO3HUKHOBCHUS KOHq)J'H/IKTOB nu CHOCO6BI HX YCTpAaHCHUA
(ITK-11).



