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BBeaeHue

OCHOBHBIM TNPaKTHYECKHM DE3YJIBTATOM IIKOJBHOTO Kypca HH(OPMATHKH SBISIETCS
(hopMHpOBaHUE HABBIKOB MTPOTPAMMHUPOBAHUS HA OJTHOM U3 SI3bIKOB BEICOKOTO YPOBHS —
Beticuk, [Tackanp, Cu. AHanu3 y4eGHOTrO TpoIllecca MOKa3bIBaeT, YTO ITO COCTABISET
HanOoJee TPYAHYIO 4acTh Kypca nHpopMaTuku. O6 3TOM roBopAT U pe3ysibTarsl EquHo-
ro rocyaapctBeHHoro sk3amena (EI'Q) no undopmatuke. Tak, craTucTuKa pe3yIbTaToOB
3a 2009 m 2010 romel oTHOCcHT nucuuiuiuHy "WHbopmartnka W WHQOPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMH" K KaTeropuu HauOosee TPYTHBIX IS ydYalluXcs
(cpenHecTaTHCTUUECKUE IOKa3aTend MO HMH(OpMAaTHKE OKa3aluCh XYK€ CTaTUCTUKU
OonpIIMHCTBA JUCLUUIUIMH). DaKTHUECKH 3Ta TPYAHOCTH 3AJI0KEHA B ANTOPUTMH3ALUU
3a1a4 ¥ mporpammupoBaHud. OT ydaluxcs B 3K3aMEHAIlMOHHBIX OuieTax Tpebyercs
aHanm3, pa3paboTKa W MOCIEAyIollee MPOTPaMMHUPOBAHNE aJTOPUTMOB. ODTH BOIPOCHI
3aHUMAOT 0oJbLIOe MeCcTO B ENMHOM rocynapcTBEHHOM 3K3aMeHe U (POpMHUPYIOT Kare-
ropuo HauOoJiee CIIOKHBIX 3afaHui. 3aJada Halleld KHUTH CBOAMTCS K MOCIENOBATENb-
HOMY M TIO3TamHOMY (OPMHPOBAHHIO HABHIKOB IPOTPAMMHPOBAHHS, a TaKXKe K IOATO-
TOBKE YUTATENIeH K pernieHuro 3ananuit EI'D mo manHoi Teme.

B HacrosIee BpeMst HCIOIB3YIOTCS pa3IMdHbIC S3BIKU MTporpamMmMupoBanws. [Ipu sTom B
IIKOJBHOM MporpamMme TpaguluuoHHbIMU ABIAIOTCS belicuk u [lackans. B npencrasien-
HOI KHUTE ClIeJlaH BBIOOp B MOJB3Y s3bika [lackanb, KOTOPBIH MOKHO cUMTaTh Hanbolee
pacipoCTpaHEHHBIM B IIKOJBHOW HporpamMme (€ro MOXKHO Ha3BaTh 0a30BBIM SI3bIKOM
MIPOTPAMMHUPOBAHIS JIJIST IKOJEHUKOB).

[Mackans 6buT pazpaboran Hukonacom Buptom B mecTuecsiTbie Tojibl MPOILIOT0 BeKa B
KayecTBe Y4eOHOTro sI3bIKa JAJIsl CTYJeHTOB. B HacTrosiee BpeMs: CyIIeCTBYET HECKOJIBKO
MPOTPaMMHBIX TIPOAYKTOB, KOTOpBIE HpEeAHA3HAYEHB! JJIsl HANMCAHUS W BBINOJHEHHS
nporpamMM Ha Ilackane. HamOompImeit mMOMyIsApHOCTBIO CpPelH yYaIuxcs W IeJaroroB
nonp3yetcst Turbo Pascal, m mpu paccMoTpeHHH MPUMEPOB B KHUTE MBI OYIeM HCITOJIB30-
BaTh MMeHHO cpeny Turbo Pascal. Ota cuctema nporpammupoBanus Obuia pazpaboTaHa
¢upmoii Borland, n Ha npoTsHKEHUH MOCTETHUX IBYX IECATKOB JIeT uMeHHO Turbo Pascal
ocTaeTcsl HanboJiee yao0HOH mIaThopMOoi AT U3YIeHHUS TPOTPaMMHUPOBAHUS.

KHnura noctpoena tTakum o0pazom, 4TOObI yHaluecs KO (a TaKKe TEXHUKYMOB M KOJI-
JeJpKel) CMOIVIM CaMOCTOSITENIbHO PACCMOTPETh Kak HEOOXOANMYIO TEOPETHYECKYIO HH-
(dhopmanuio, Tak ¥ Ha pa3HOOOPA3HBIX MIPUMEPaX MOJYYUTh HABBIKH MPAKTHYECKOTO MPO-
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rpaMMHpPOBaHUsl. 31eCh pACCMOTPEHO O0IIbIIOe KonudecTBo 3ananuii EI'D mo qucuumniu-
He "MH(popmarnka n wHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TexHodoruu". M eciau BB
cobupaerech caaBatb EI'D 1o 3To# AMCIUIUIMHE, TO MBI IIOMOXEM TTO3HAKOMUTHCS C TH-
MOBBIMH 33/1a4aMH, KOTOPBIE Bac 0XKHUJIAIOT.

B [CJIOM KHHUI'a COCTOUT U3 ACBATHU IJIaB, COACPIKAHUEC KOTOPLIX OXBAaTbIBAECT BCE OCHOB-
HBIC Pa3Jielibl MPOrpaMMHUPOBaHUs Ha si3bike [Tackanb. MOXKHO cKa3aTh, YTO INIaBbl KHHTH
BKITIOYAIOT BCE TEMbI, BEIHOCUMBIC Ha EMUHBIN Trocy1apcTBEHHBII 3K3aMEH, Kacaroluecs
MPAKTHYECKOro mporpammupoBanus. CTpyKTypa KakJ0oW TJIaBbl IOCTPOSHA MO CXOKEMY
crieHaputo. Tak, BMecTe ¢ HEOOXOIUMBIMHU TEOPETUICCKUMU CBEJICHUSAMH, KOTOPbIC U3Ta-
TaroTCd B INOHATHOM JId ydalllUXCA CTHUIIC, MPUBOAATCA THUIIOBBIC IMPUMEPHLI IIpOorpamMmm-
HBIX pa3pabotok. B GonbimmHcTBe 11aB (1—4, 8, 9) npuBoauTcs pa3dop 3aaaHui, KOTO-
pBie gcmpeuanucy 6 ounemax Eounozo eocydapcmeentnozo ax3amena 6 npouiiibie 200bl.

KpaTkoe cogepXaHme KHUrm

B 2nase I untaTenu mo3HaKOMATCS C OCHOBHBIMHU OTlepaTopaMH si3bika [lackanp u TexHo-
Jorueit BeImosHeHus nporpamMm B cpeae Turbo Pascal. Mbl pa3bepem TUIBI JaHHBIX, CY-
mectByronue B [lackaie, opranusanuio BBoAa U BEIBOJA HH(POPMALIUH.

B mo6o#, naxe HECIOXHOU, MPOrpaMMe UCIIOJNIB3YIOTCS ONEPaTOphl LIHUKIIOB U MPOBEPKH
ycioBui. L{UKITBI TO3BONIAIOT OPraHM30BaTh MOBTOPSIOIIMECS BRIYUCICHHA. UTO KacaeTcs
YCIIOBUH, TO B 3aBUCHUMOCTH OT BBIIIOJHEHHsI TUOO HEBBIIOIHEHHS YCIOBHS MOTYT BbI-
MOJHATHCS (WM HE BBIIOJNHATHCS) ONpeesieHHbIe (parMeHTsl nporpammel. PaccmoTtpe-
HUIO IIUKJIOB U YCJIOBUH IOCBSIICHA 21a8a 2 KHUTH.

B 2nase 3 moapobHO pazbupaercs paboTa ¢ OMHOMEPHBIMA MacCHBaMH, KOTOPBIC SIBJIS-
I0TCA OIHOM M3 HanboJiee UCTIOIh3yEeMbIX Ha MPaKTUKe CTPYKTYp JaHHBIX. PaccMmaTpuBa-
FOTCS 33]]a4d TIOUCKA DIIEMEHTOB, BEIYUCIICHUSI CYMMBI U CPETHETO 3HAUEHUS B MaCCHUBE.

JIByMepHBIE MAaCCHBBI BCTPEUYAIOTCS MPAKTUYECKH B KaXxk/IoM Omiiere EnxuHoro rocynapct-
BEHHOT'0 9K3aMeHa, U padoTe C TAKUMH CTPYKTypaMU ITOCBAIICHA 21asa 4. AHAIOTHYHO
COJIEp’KaHUIO TPEThEW TIIaBbl MBI pa30epeM 3aJadu MOMCKa U CYMMHUPOBAHUS 3JIEMEHTOB
I10 YCIIOBHIO.

B 2nase 5 paccmarpuBaroTCs CTPOKH U 3allMCH. DTO Hanboliee MOIMyISIpHBIE CTPYKTYPHI
mnpu pabote ¢ TEKCTOBOW MH(popMauueil. 3anucu mo3BOJIAIOT KOMIIAKTHO B OJHOM 3Jie-
MEHTE XPaHUTh PANIUIHYI0 HHPOPMALIUIO (TEKCT, YACIIOBBIE H JIOTUYECKUE JIAHHBIE).

JIrobas cucreMa MporpaMMHUpPOBaHMS BKIIOYAET pecypchl it pabotel ¢ dainamu. [ na-
6a 6 KHUTH KacaeTcs pacCMOTPEHUS BOIIPOCOB, CBSI3aHHBIX C CO3J]aHHEM U YTeHHeM (aii-
70B. MBI O3HAKOMHUMCS CO CTaHJAPTHBIMH MPOTPAaMMHBIMH MpOLEAypaMHu U QYHKIUS-
MH, [IpeJHA3HAYECHHBIMH JUI OTKPBITHS, YT€HUS U 3aUCH HHGOpManuy B (ailibl.

U3 2naevr 7 BBI y3HaeTe, KAKUM 00Pa30M MOXKHO Pa3JIEHTh MPOrpPaMMy Ha OTICIbHBIC
OJIOKM — TIONTE30BATENbCKUE TpoueAypsl u ¢yHKuuu. [IpakTudeckn Bce mporpamMMHBIE
pa3pabOTKU CTPOSATCS B BUJIC COBOKYITHOCTH IOJI00OHBIX OJIOKOB.

MareMaTUyecKue BBIYUCICHUSI COCTABIAIOT JOMUHHUPYIOIIYIO COCTaBISIONIYIO MPO-
rpaMMHBIX pa3paboTok. U B erase 8 MBI pazdepeM mpuUMepsbl pElICHUN YpaBHEHUH U He-
PaBEHCTB, YUCJIEHHOE UHTErpUpoBaHue U Meto] MonTte-Kapiio.
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Inasa 9 npakTUYECKHU LETUKOM ITOCTPOEHA Ha paCCMOTPEHHUH IPpUMepOoB 3a1anuil Equno-
ro roCcyJapCTBEHHOTO 3K3aMeHa. Bce 3Tu mpumepsl OTIMYAIOTCS AOCTATOYHOM CIIOXK-
HOCTBIO M CBSI3aHBI C Pa3JIMUHBIMU aJITOPUTMaMHU 00pabOTKU TaHHBIX.

OT aBTOPOB KHUTUN

Hawm 051 x0Tenock BBIPa3uTh OJarolapHOCTh BCEM YHTATEISIM, KOTOPBIE TO3HAKOMHUIIUCH
¢ Hamreld KHUTod. YTo KacaeTcs METOIWUKU W3IIOKEHHS MH(QOpPMAIWH, TO OHA CBS3aHA C
paboToii Ha Kypcax 1o MoAroToBke K EquHOMYy TocyaapcTBeHHOMY dK3ameny B Hibkero-
POJICKOM TOCYAapCTBEHHOM TEXHHYECKOM YHHBepcHuTeTe. MHOTO paboThl B 3TOM IUIaHE
npoBoaut Kadenpa "llpukimamnas mareMaTuka". X0TUM BBIPa3uTh CBOIO OJIaroapHOCTH
3aBeqyroleMy 3Tod kadenpoir MutskoBy Cepreto HukomaeBuuy. Taxoke Ooiplyro mo-
MOIIb B pabOTe HaM OKa3al 3aMeCTHTENb JUpeKTopa MHCTUTyTa AMCTAaHIMOHHOTO 00y-
yenust Boponkos IOpuii BacunbseBud, 1 eMy MbI TOK€ BECbMa MPU3HATEIBHEL.

HeoOxomumo Takke ynomsiHyTh uznareibetBo "bXB-IletepOypr" 3a coTpyIHHYECTBO B
IUIaHE MOJrOTOBKU K M3/JAHWIO HAIIMX KHUT Ha MPOTSHKEHHHU mociieHuX JieT. OcobeHHo
XOTHUM MOONarofgapuTh 3aMECTUTENed TJaBHOIO peAakTopa wu3zaTenbcTBa Jlroamumy
IOpreBny Epemeenckyto u PribakoBa EBrennsi EBrenseBuua 3a moajepxKy, IeHHbIE CO-
BETHI 1 BHUMAaHUE.

[lepBoe M3naHKe KHUTH Yy YUTATEIEH MOJIb30BaJIOCh HECOMHEHHBIM HHTEPECOM. DTO SIBU-
JIOCh TIPUYHMHOI BBIMYCKa BTOPOT'O M3AaHUA, KOTOPOE BBl U JEPKHUTE Ceiluac B CBOUX Py-
kax. OCHOBHOE JIONOJTHEHHE KacaeTcsl BKIIOUEHUS B 3Ty KHUTY 3aganuil u3 EI'D no nuc-
uurnuae "MHdopmatnka M MH(POPMAMOHHO-KOMMYHHKALIMOHHBIE TEXHOJOrWu" 3a
2010 rog.

Kawnra moxeT ObITh HCIONB30BaHA IIKOJIBHUKAMH B Ka4e€CTBE BCIIOMOTATEIHHOTO MaTe-
puana mo nHpOpMaTHKE B Mpoliecce yUeOHBIX 3aHATHIA, a TaK)Ke NMPH NOAroToBKe K Enu-
HOMY TOCYAapCTBEHHOMY 3K3aMeHy. [lymaeM, yTO KHUTa MOXKET OBITh MOJIE3HA U YUUTe-
75iM MHGOPMATHKH B IJIaHE OPraHU3alMK 3aHATHH U mo0opa npuMepoB. B 3akmouenue
MIOAYEPKHEM, YTO MaTepual, W3JO0KECHHBIA B KHMIE, NpeAHA3HA4YaeTCsl Uil CaMOCTOs-
TEJILHOT'O U3yYCHHUS TEXHOJIOTHH MTPpOTrpaMMupoBanus B cucteme Turbo Pascal.

Pazymeercs, B KHMre BO3MOXKHBI HEKOTOPbIE HETOUHOCTH, 3@ KOTOPBIE 3apaHee MPUHOCUM
YUTATEISIM CBOM M3BHHEHHS M O KOTOPBIX (€ciM OHU OyayT OOHApY>KEHbI) IPOCUM IpH-
ChLIATh COOOILCHMUS.

CBs13aTbCs C aBTOPaMU KHUTH MOYKHO T10 ajpecy JIEeKTPOHHO# moutkl Mail@bhv.ru mm
¢ moMouibko caiita WWw.bhv.ru n3garenscrea "bXB-IletepOypr".






rMABA 1

3HaKOMCTBO C A3bIKOM [ackanb

W3 A3BIKOB IPOrpaMMHPOBAHUS CPEIH YUAIIUXCS M MEaroroB KO HanOOoIbIIeH MOomy-
JSPHOCTHIO moJb3yercs [lackanb. [Ipu 3TOM B KauecTBe Cpebl MPOrpaMMUPOBAHHS YaIle
BCETO HCHONb3yeTcs cucreMa Turbo Pascal, koropast Obta pa3paborana ¢pupmoii Borland
¥ KOTOpasi Ha MPOTSHKCHUH MOCIICAHUX JBYX JCCATKOB JIET OCTACTCs OJHUM U3 Hanboliee
YIOOHBIX CPEICTB ISl M3YYEHHsI POrpaMMUpPOBaHus. Bce paccMOTpeHHBIE B KHHUTE TEO-
peTHYecKHe pas3ziesibl ¥ IPUMEphl IPOrpaMMHUPOBaHHS aJTOPUTMOB IIPUBOJISTCS UMEHHO
B 9TOH cpene.

OcHoBo#l (yHKIIMOHANBHOCTH cpeabl Turbo Pascal siBisieTCss BO3MOKHOCTD CO3JaHUS U
BBINIOJIHEHMS TiporpamMM Ha Ilackaie. Ilpu atom jis HaOopa TEKCTa Iporpamm B 3TOH
cpelie uMeeTcsi COOCTBEHHBIN TEKCTOBBIN PEJAKTOP, XOTS CAMHU TEKCThI MOXKHO CO3/1aBaTh
U B JIPyIOM TEKCTOBOM peJaKTope (Hampumep, B U3BECTHOM NpwioxkeHnn Windows —
Bioknot). KpoMe penakTopa, OCHOBHBIMH KOMIIOHEHTAMH CPEJIbl TAKKE SIBISIOTCS: KOM-
NUAAMOP, KOMHIOHOBUWUK Y OMAAOUUK.

Turbo Pascal mpencraBnseT co00il TEXHOJIOTUYECKOE CPEICTBO I pa3pabOTKU IPo-
rpaMM, TJie Kax/aas [mporpaMmma peaiu3yeT TOT WIH HHOW anroputM. [loHsTue anropurma
3aHUMaeT KII0YEBOE MECTO B IpoIecce MPOrpaMMHUPOBAHUS. Areopumm TPENCTABISET
cO0OH CTPOTYI0 CHCTEMY TPABUII, ONPENESIONIYIO MOCIEeI0BATEILHOCTD JCHCTBUN IS
penieHns KOHKpeTHOH 3aaaun. Clienysa Takoi cucTeMe, B Pa3HbIX CUTyalnsax HYXHO JeH-
CTBOBATh COBEPIICHHO OJMHAKOBO (I10 €TMHOU cxeMe). MOKHO cKa3aTh, YTO allTOPUTMOM
SIBIIIETCSl TaKasl MMOCJIEA0BATEIBHOCTh apU()METUIECKUX U JIOTHYECKUX JEHCTBUH, KOTO-
pasi IO3BOJISIET PENINTh MOCTABICHHYIO 33j1a4y 32 KOHEYHOE YHUCIO maroB. B kadecTse
pelaeMoii 3aJ1a4u MOKET ObITh, HAPUMEP, HAXOXKICHHE PEIICHUS] YPaBHEHHS UITU TTOUCK
HeoOxoauMon nHpopMmaruu B ¢aiiie ¢ JaHHBIMA. JTaIlbl pa3paOOTKH BEIYHCIATEIHLHOU
IIPOTPaMMBI BBITJISIST CIICIYIOIUM 00pa3oM:

1. locmanoexa 3a0auu, KOTOpas BBHITOJIHASTCS CHCIMATMCTOM B MPEAMETHOW 00JIACTH
(MaTemaTunka, (hH3MKa, CTPOUTEIBCTBO U T. 1I.). Ha 3TOM 3Tare omnpemenseTcss o0t
MOJIXOJT K pereHnto 3aaun. Cpen 3a1a4, pacCMaTPUBACMBIX B KHUTE, Mbl BCTPETHM-
Csl C TIOMCKOM MaKCHMAaJIbHOTO 3HAYeHHUS B MAacCHBE JaHHBIX, COPTHPOBKOI UuCell,
pac4eToM CpeHUX MoKa3aTesieh U T. 1.
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2. Ananuz 3a0auu u mooenuposarue, KOTOpbIE MPUBOJAT K HOCTPOCHUIO (MU BBIOOPY)
MaTeMaTHYECKON MOAEIH. DTOT 3Tall OUYCHb BaXKEH, T. K. B PsiZie CIydaeB aHaAIU3 TIOKa-
3bIBA€T, YTO IOCTABJICHHYIO 337ja4y MOXHO PEIUTh AHATUTUIECKUMHU METOJaMH.

3. Ilocmpoenue anrcopumma peuieHus 3a7a4yd, BBHITIOIHIEMOE HA OCHOBAaHWM MaTeMaTH-
yeckoi Mojenu. B OoJbIIMHCTBE CHUTyalMii CyIIECTBYIOT HECKOJIBKO CIIOCOOOB
rmoctpoeHust pabdotaromero aiaroputma. Ot pazpaboTumka Bceraa TpeOyeTcss HalTh
ONITHMAJIBHYIO CHCTEMY MPABHJI [UISl PEIICHUS TOCTABICHHOM 3a/1a4H.

4. Peanu3zanms anropuTMa B BUAE pabomaiowjell npozpammbsi Ha OOZHOM U3 A3bIKOB IPO-
rpaMMHUPOBaHMA. DTOT 3TAll YaCTO HA3BIBAIOT KOOUPOBaHUeM — 3AMUCHI0 aJrOPUTMa
B BUJIe HA0Opa CHHTAKCUYECKUX KOHCTPYKILUI BBIOPAHHOTO sI3bIKA MPOTrPaMMHUpPOBa-
HUS.

5. Omnaoka n mecmuposanue niporpammbl. OTIIaaKa 3aKIIOYAETCS B YCTPAHEHHUH IIPO-
rpaMMHBIX OmMUOOK. i moucka omuboK pa3pabOTYMK JODKEH MPEenIokKUTh Ha0Op
TECTOB, MPEJACTABIIAIONIMX COO0H KOHTPOJIbHBIC MPUMEPHI C XapaKTEPHBIMU IapamMeT-
pamu, 17 KOTOPBIX pelIeHue 3ajadd W3BECTHO. TeCTHpOBAaHHE MO3BOJIET OTBETUTH
Ha BOMPOC — SIBJIACTCS JIM pa3pabOoTaHHAs MPOrpaMMa HAaWIYYIIUM PEIICHUEM JaH-
HOWU 3a7a4u.

OnucanHas MOCIEA0BATEIFHOCTh IIArOB JOCTATOYHO IMOHSATHA, HO €€ OCYIIECTBICHUE
3aBUCHT OT CJIO)KHOCTH TOCTaBJICHHOHN 3ama4yul (A MPOCTHIX 3ajlad peanu3alus nepe-
YUCJICHHBIX IIIarOB JOCTAaTOYHO OYCBHIHA, a JJISA CJOXKHBIX CHUTYaIlMil 4acTo TpeOyeTcs
JUIUTEIbHOE BpeMs M OoJibllive ycuius). DakTUUeckH BCE MPOrpaMMHBIC Pa3pabOTKH,
KOTOpBIC BBl 3HAETE U C KOTOPHIMU ITO3HAKOMHUTECH B KHUTE, TAKXKE BITUCHIBAIOTCS B JIaH-
HyI0 cxemy. MBI OyZieM BBITOTHATH TEPEUNCICHHBIC ATAalbl, HAUYMHAS C MPOCTHIX 3a7ad.
3aTeM mocie MpUOOPETeHUsT ONPE/ICIICHHOTO OIBITa B IMOCIEAYIONUX TaBaxX pazdepeM
Ppa3elbl, KOTOPBIE SBISAIOTCS KIIFOUEBBIMHE, KaK IS MIKOJIBLHOTO Kypca HH()OPMATHKH, TaK
u a1 EI'D nmo aucuuimumbae "WubpopmaTika v MHOOPMALMOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH".

Cpeaa Turbo Pascal

Huns 3anmycka Turbo Pascal ucnonb3yercst olMH W3 HCIONHIEMBIX (aiJioB cpejibl, B Ka-
4eCTBEe KOTOPBIX MOTYT BBICTYNaTh turbo.exe mim bp.exe. [lociie BbIOTHEHUS TF0O0T0 U3
HUX Ha 9KpaHE Bbl YBUJIUTE 3JIEMEHTHI HHTETPUPOBAHHOW CPEJIbI:

O enasnoe menio (CTpOKa CBEPXY);
O oxno pedaxmuposanus ("TOIOTHO" CHHETO I[BETA B IICHTPE);
O onucanue ynkyuonanvivix K1auwus (CTPOKa B HYIDKHEHW YaCTH OKHA).

HecmoTtpst Ha oOmmpHBI HA0Op 3JIEMEHTOB MEHIO, TEM HE MEHEe OCHOBHBIX IOJIb30Ba-
TENLCKUX IEHCTBUI He Tak y»k MHOTO. Tak, B paszzene menio File (Paiin) mpucyTcTByroT
komanasl New (Hoserid) u Open (OtkpbiTh). C MOMOIIBIO TIEPBOM W3 HUX MOYKHO TIpH-
CTYNHTBH K CO3JAaHUIO HOBOTO (aiiyia, KOTOPbI OyJaeT comepiKaTh MporpaMmy Ha sI3bIKE
ITackanb, a TOCPECTBOM BTOPOH OTKPHITH yke UMeroruiics (aitr. M B ToMm, U B IpyroM
cllyyae MBI IEpEXOJIUM K paboTe ¢ TEKCTOBBIM PEAAKTOPOM, BXOISIIUM B cucteMy Turbo
Pascal.
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Baxno, uro pacmmpenue (haiina, comepxaiiero nporpaMmy Ha si3bike llackanb, momkHO
ob1Th PAS, 1 KorzIa BBI IIpUCTyNaeTe K CO3/IaHUI0 HOBOTO (haiina, To cpema aBToMaTuue-
CKH OTKpbIBaeT HoBoe OkHO ¢ 3arosioBkoM NONAMEOO.PAS. Ot1o u ectp ums ¢aiina,
kotopoe cucrema Turbo Pascal ompenenmna aBromaTndecku. [lanee ot Hac Tpebyercs
HanucaTh MPOrpaMMy, PELIAIOLIYIO TY MIIM UHYIO 3a4ady.

( MNpumevanme )

[na asbika MNackanb He MMeeT 3HadeHus, Kakne BykBbl Bbl MCMONb3yeTe npu Habope TekcTa
nporpammbl (CTpoYHble NMbo 3arnaeHble). OGLIYHO KaXAbI NPOrpaMMuCT cam BbibupaeT
CBOW CTWMb.

IMTocne HaGopa TeKcTa MPOrpaMMbl €€ HEOOXOAMMO COXPAHHUTh HA JKECTKOM aucke. Jlist
storo B meHio File (Paiin) umeercst komanma Save File As (Coxpanuth kak). M ot Bac
najee moTpedyeTcst yKa3aTh TOJBKO UMs JUTS COXPaHSIeMOro ¢aiiia (MpakTHIECKH BCeraa
ero BeIOupatoT camocroarenbHo BMecTo NONAMEOQOOQ.PAS).

Hamucannyio nporpammy Ha Ilackane cienyeT cCKOMIWIMPOBAaTh, CKOMIIOHOBAaTh M 3a-
IyCTUTh Ha BBINOJHEHHE. B 3TOM cimyyae TekcT mporpammel Ha si3bike [lackane Oyner
mpeoOpa3oBaH B MOCIEI0BATENIFHOCTh KOMaH]], MOHATHBIX IPOLECCOPY KoMIbioTepa. L
BBITTOJTHEHHUS BCEX ITHUX TEPEUHCIICHHBIX 1IaroB 3a OJMH MPHEM MpeAHa3HauYeHa KOMaHaa
Run (3amycTuts), koTopas Haxoautcs B MeHio Run (Ilyck).

Kak mpaBuio, mobast mporpamma B Iporiecce cBOei pabOoThl BBIBOIUT MH(POPMAIIUIO HA
9KpaH (3TO MOTYT OBITH MPOMEKYTOYHBIE U UTOTOBBIE PE3yJbTATHI), MOCIIE YETO yIpaB-
JIeHHe Tepenaercs B cpedy (Ha SKpaHe OIsiTh OTOOpakaeTcs OKHO TEKCTOBOTO PeJakTopa
C UCXOJHOM mporpamMmoint). JlanHyto HHGOOPMAIIHIO MOKHO YBUJIETh HA dKPAHE NOIb306d-
mens, IS TIEpexo/a B KOTOPBIM TMpeaHa3zHadeHa KOMOWHamws KiaaBumn <Alt>+<F5>,
YroObl BEpHYTHCS OOpAaTHO B OKHO PEJAKTOPa MPOrpaMMHOI0 K0J1a, HE00X0IUMO HaXKaTh
nr00yro KinaBuIly. B mpuHnune, nepeyrcieHHbIX CBEICHUH BIOJIHE JAOCTATOYHO Ui TO-
ro, 4To0bl MPUCTYIUTh K MpakTuieckoi padbore B cpene Turbo Pascal u HawaTh Hemo-
CpE€ACTBEHHOC 3HAKOMCTBO C A3bIKOM IIpOTrpaMMHPOBAaHMA. Ho IMPEABAPUTEIIBHO ITOJIE3HO
MOSICHUTD Npoyecc KOMNUIAYUY TEKCTa MporpaMMsl (HarmcaHnHoW Ha si3bike [lackanb uinu
Ha KaKoM-JTHOO0 JPyroM si3bIKe MPOrpaMMHUPOBAHUS).

Hcxonnbiit TekcT mporpammbl Ha Ilackanme He MOXXET HEMOCPEACTBEHHO HCHOJIHSATHCA
KOMIIBIOTEPOM — BBIYMCIIUTEIbHAS CUCTEMA HE MOHMMAET CUHTAKCHMYECKHX KOHCTPYK-
LIU{ SI3bIKA MPOTpaMMUpPOBaHMsl. JJIs MOIMy4YEHHUs BBIIOJIHAEMON MPOrpaMMbl UCXOIAHBINA
TEKCT TpeOyeTcsi 0053aTeNbHO OMKOMAUIUPOBAMD, T. €. TIEPEBECTH B MAIIMHHBIA KO,
Mawunnslii K00 — 3TO TOCIEIOBATEIBPHOCTh KOMaH]] MHEKPOTIPOIIECCOpPa, COCTOSIIAs U3
HyJled u enwHMI. Tak, mepBas KOMaHJa MPEACTaBIsIeT cOOO0W oawH HAOOp JMBOMYHBIX
paspsIoB, Ceayromas KoMaHaa — Opyrod Habop U T. 1. BakHO 3aMETHTh, 9TO KaXKIIbIi
Takol Ha0Op HyJCH W EJAWHUIl BHIYUCIIUTEIBHAS CUCTEMa OJIHO3HAYHO ITOHUMACT
(B mpHHLUIIE, OHA MOILKO 9MO Y TIOHUMAET).

Paboty 1o mepeBoy TeKCTa Ha si3bike [1ackaib B MAIIMHHBINA KOJ| BBITIOJIHSET CIIEIHAb-
Has TPOrpamMMa, Has3bIBaeMasi KOMAUIAmMopom. JIJisi KOMIWJISIMA TIPOTPAMMBI B MEHIO
Compile (Kommwsmms) clieayeT BOCIONB30BaThest Komaumoin Compile (Kommmmmpo-
BaTh). Ecii koMmuiisitop He 0OHAPYX KT OMIKMOOK, TO Ha SKPaHE MOSBUTCS OKHO C CO00-
mennem: Compilation successful: press any key (Kommnuisiius mpolnia yCHEIIHO:
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HaXMUTe 100YI0 KiIaBuily). JlaHHOE OKHO OcTaeTcs Ha 9KpaHe 10 TeX IOp, TOKA Bbl HE
Ha)XMETe KaKylo-HuOyAb kiaBuiny. Eciin oOHapykeHa omubka, TO Kypcop yCTaHaBIHBa-
eTcs Ha OIMOKY B OKHE PeJaKTUPOBaHUS U BBIAAETCS cOOOIeHre 00 OommnoKe.

( MNpumevanme )

Ha npaktuke ynobHee nonb3oBaTbcsa KoMaHgon Run (3anyctutb), T. K. B 3TOM cnyyae Balua
nporpamma nocne komnunaumn OygeT aBTOMaTW4ecku 3anylieHa Ha BbiNonHeHue (npu
YCINOBUW, YTO B HEWN HET OLUMBOK).

[Tporpamma, KOTOpPYIO yIaloCh OTKOMIIMIMPOBATH, HE 0043aTeIbHO pabOTaeT MPaBUIIb-
HO. OHa MOXeT coJep)KaTh OIIMOKH, AJIs1 BBISIBICHUS KOTOPBIX MpPEAHA3HAYEH 3Tall om-
naoxu. B ienom nporpaMMHbIe OIIMOKH MOTYT OBITH TPEX BHIIOB:

O cunmaxcuueckue (OINOKY B IPAaBHIIAX S3bIKa, KOTOPHIE OOHAPYKUBAET KOMIIHIISTOD);

O ancopummuueckue (OMMOKH B JIOTHKE MPOTPAMMBI, KOTOPBIC MPH BHEIIHE OE30IIH-
004HOIT paboTe MPOrpaMMBbl IPUBOIAT K HEBEPHBIM Pe3yIbTaTaM);

O ucnonnenus (omMOKH, BOSHUKAIOIINE B MPOLiecce paboThI 3aIlyILIEHHOW MPOTrPaMMBl).

Kommuisitop crocobeH HaTH TOJNBKO CHUHTAKCHYECKHE OIIMOKHU, JUIS BBISBICHUS Ke
ITOPUTMHUYECKUX OLIMOOK CIYXKHUT 3Tal mecmuposanusi nporpammbl. OmuOKu UCnod-
HEHUS 4acTO BO3HUKAIOT KAK PE3YJIbTaT HEKOPPEKTHBIX NEHCTBUU IMOJIb30BATENs, HENO-
MyCTUMBIX OINepalnuid HajJ JaHHBIMHU (HalpuMep, MOMbITKA M3BJIeYb KBaJAPATHBIN KOPEHb
13 OTPULATETIHLHOTO YHCTIa WK ICJICHUE Ha HOJIb).

Mporpamma BbiBoAa COOGOLLUEHMA HA IKpaH

[IpakTudeckyro paboTy ¢ S3BIKOM TporpamMmMHupoBaHus [lackanb HauHeM € TPOCTOTO
npumMepa. Tak, Hala 3a7a4a 3aKiIroyaeTcsa B CO3JJaHUM IPOrpaMMBbl, KOTOpast BBIBOJUT Ha
sKkpaH coobuenue: "[Ipumep nepBoit mporpammsl”. [logo6HbBIE TPOrpaMMBbl TpaJAULIUOH-
HO PacCMaTpPUBAIOTCA B KA4eCTBE IMEPBBIX NMPHU M3YYCHWU TOW WM WHOW CHCTEMBI MPO-
rpammupoBanus. HeoOXoquMblii TEKCT mporpaMMsl (TOYHEE OAMH W3 BapUAHTOB, T. K.
o0ecneunTs BBIBOJ COOOIIEHNS Ha SKPaH MOYKHO M MO-APYTroMy), KOTOPBIA MOTpedyeTcs
Habpathb B peakTope, NpeAcTaBieH B Juctunre 1.1.

Nucturr 1.1. BbiBoA co06LLEHMSA Ha 3KpaH

program listing 1 1;

begin

write ('lpmvep');

write (' nepBoM mporpamMer')
end.

Pazbepem coxepkanue nucrunra 1.1, Tak, mepBas CTpoka SIBJISICTCS 3arojIOBKOM IPO-
IpaMMbl U HAUUHAETCSI CO CJIOBA program, [IOCJE KOTOPOTO PACIHOIAraeTcsi UMsI IIPOrpaM-
Mbl (listing 1 1). VMMeHa mporpamMm cieayeT BbIOHpaTh camoctosTesnbHo. CIoBO
program SIBIISIETCS KaouegblM (3ape3epBUPOBaHHBIM) B [lackalie u MCIIONIB3yeTCS JIIs OT-
pellesieHus Hadaa IporpaMMEl.



3Hakomcmeo ¢ s3bikom [lackarb 19

( Npumevanme )

KntoueBbix crnoB B [Nackane OBONIbHO MHOMO, U B AanbHenWweM Mbl NO3HAKOMUMCS U C apy-
TMMn.

BaxHo 3aMeTuTh, 4TO UMSI IPOTPaMMBbl HE JOJKHO COAEpKaTh mpodenoB. B curyanumsx
ke, Koraa mpoOen HamnpalruBaeTcs, HCIONb3YIOT CUMBOJ OAYepKUBaHus. B npuBeneH-
HOM IIpUMEpE MBI KaK pa3 3TUM U BOCIOIb30BAJINCE.

PaccmaTprBaeMyro 3aroloBOYHYIO CTPOKY MOXHO HE BKJIIOYATh B IpOTrpamMmy, T. K. OHa
He siByisieTcs 00sa3aresnbHod. OHAKO U1l IPUAAHUs IPOrPaMMHBIM pa3paboTKaM orpene-
JICHHOTO CTHJISI 3ar0JIOBKU MPOrpaMM ¢ MHQOPMATHBHBIMU (Ui IPOTPaMMHKCTa) NUMEHa-
MU PEKOMEHAYETCSI BKJIFOYATh.

Hanee B Texcre nuctunra 1.1 pasmeniaerca ucHoiHsieMas 4acTb MPOrpaMMBbl, KOTOpas
HAYMHAETCS C KIFOYEBOT0 CIOBO begin. [locie HEro cienyioT BHIONIHIEMBIE 0nepamopul
(uHCTpYKIMN) npocpammsl. Kaxapiid onepatop B [lackane noykeH 3aBeplIaThCsl TOUKON
C 3armATol. JTO (PaKTHUECKH SIBJISIETCS CUMBOJIOM OTJEJICHHUSI OTHOTO OTepaTopa OT JpY-
roro. 11 mosTomy omepaTopsl MOKHO 3alKCHIBATh B OJHOW CTPOKE (OJUH ONEpaTop Mo-
XKeT CJIeI0BaTh 3a APYTUM Yepe3 TOUKY C 3alSITOH), 4TO JIeNaeT TEKCT MPOrpaMMBl CyIie-
CTBEHHO KOMIIaKTHEE.

( Npumevanme )

MmetoTcsa CUTyauun, Korga To4Ky C 3anATON B KOHLIE CTPOKM CTaBWUTb HE HAZo, N OHW Ham
BCTPETATCA B KHUre ganee.

ITocrne cnoBa begin B IPUBEICHHON Mporpamme JuctuHra 1.1 pacrnonararoTcs Ba ornepa-
Topa write. JIaHHBIH OMepaToOp MO3BOJIAET OOECIEUYUTh BBHIBOJ MH(POPMAIIUK HA dKpaH.
BapuaHThI €ro UCMoJIb30BaHUS MOTYT OBITh JIOCTATOYHO CIOKHBIMH. DTO 3aBUCHT OT TO-
ro, YTO MbI BBIBOAMM (B IOCIIEAYIONUX pa3jesiax 00 3ToM OyAeT cka3zaHo OoJiee oapoo-
HO). B paccmarpuBaeMoM MpuMepe OCYILIECTBIISIETCS BBIBOJ TEKCTOBOIO COOOIICHHS HA
9KpaH. Ba)kHO OTMETHTB, YTO BBIBOJMMBIA TEKCT B OINEPATOPE write HEOOXOAWMO 3a-
KITI0YATh B OJIMHAPHBIC KABBIUKH — AHOCTHPOQbL.

( MNpumevanme )

Onepatop write thakTnyeckm npeacraBnsieT cobon cmaHdapmHyro npouedypy sisbika lMac-
kanb. Mo-gpyromy Takue npouenypbl Ha3bIBAOTCS 8CMPOEHHBIMU.

IMocnennsist crpoka nuctudra 1.1 sBIsieTcst dupekmugoil okonyaHus porpaMMsl (end.).
Taxum 06pa3oM, Ternepb TEKCT MPOrpaMMBbl CTall IMOHATEH, U CIEAYIOUIMNA 3Tall 3aKioda-
eTCs B ee BeInosHeHuH B cpene Turbo Pascal.

JIJ1st BBITIONTHEHHS IPOTPAMMBI CIIEYET BOCIOIB30BATHCS OJJHUM W3 MEPEUHUCICHHBIX Ba-
PHUAHTOB:

O Bocmosb3oBaThcsa KoMaHaoH Run (3amyctuts) B Merto Run (Ilyck);
O wucnonb30BaTh coueTanue KraBumr <Ctrl>+<F9>,

s mpocmoTpa pe3yiabTaTa pabOTHl HEOOXOIMMO HaXaTh KOMOWHAIIAIO KITABHIII
<Alt>+<F5>. B aToM ciydae Ha dKpaHe MBI YBHIUM CTPOKY C TEKCTOBBIM COOOIEHUEM:
"[Ipumep niepBoii IporpamMmsl .
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B manHo# mporpamme Mbl MOTJIH ObI OOOWTHCH OHUM ONEPATOPOM BBIBOJIA, B KAUECTBE
rapameTpa KOTOPOTO CJIEJOBAJIO BKJIFOYUTh BCE COOOIICHUE LIETUKOM:

write ('llpmmvep nepsoit nporpaMver’)

Takast penakus He TpeOyeT 3aBepIICHUs SAMHCTBEHHOTO OMepaTopa MporpaMMbl TOUKOH
¢ 3amsaToi (pa3nensaTh Hedero). OMHAKO B cofepKUMOM JucTUHTa 1.1 MBI pa30mii BBIBOJ
COOOIIeHNsT Ha JBa omepaTopa TOJIBKO I TOTO, YTOOBI TMOSICHATH HEOOXOJUMOCTH
BKJIIOUCHUS CHMBOJIA Pa3ielieHHsI OTIePaToOPOB.

Taxkum oOpa3om, Ha pacCMOTPEHHOM IpUMeEpe Mbl MO3HAKOMMIIMCH C IIEPBOIl mporpam-
Mol Ha [lackane W TEXHOJIOTHEW ee BBIMOJHEHUS B cpelle NporpammupoBaHusi Turbo
Pascal.

BbluucneHun B nporpamMmme

Kax npaBmiio, G0JIBITIHCTBO IPOTPaMM CBS3aHO C OpTraHU3aIUEH BBEIUUCIUTECIIBHBIX JCH-
cTBUil. B KauecTBe mpocToro mpuMepa Ha JaHHYIO TEMY PACCMOTPUM peaTH3alUIo Mpo-
rpaMMBbl, KOTOpas JODKHA 00ECHeuuTh BO3BEACHUE B KBAaJIpaT 3HAUYCHUs LIEIOTO YHucia,
BBOAMMOIO ¢ KiaBHarypsl. [locie sToro pesymnbraT BBIYMCICHUS HEOOXOOUMO BBIBECTH
Ha 9kpad. [1o00Has 1eNh TOCTATOYHO MOHATHA, 8 HA0OP MPaBHII ISl €€ pealln3alliy BbI-
[JIANT Tak: BBOA LIEJIOTO YKCTa C KIaBUATYPbl, BO3BEACHUE 3TOTO YMCIIa B KBaAPaT U BbI-
BOJI TOJIyYEHHOT'O pe3yJibTaTa Ha 3KpaH. s onucaHus alropuTMoB, KpOME TaKoro Cio-
BECHOTO OIHCAHU, UCTIONB3YIOTCA 0/10K-CXeMbl, 1 C HUMU MbI MTO3HAKOMHMCS Jlajee B
3TOU riaBe. 3/1eCh K€ B CBSA3M C MaKCHMAaJIbHOM MPOCTOTOM pemraeMoi 3amadu, KpoMe
CJIOBECHOTO MEPEYHCIICHHUS IaroB MMOCTPOSHUSI HEOOXOIUMOT0 aJITOPUTMa JIJIsl €To TMosic-
HEHHUS 0OJIbIIIE HUYETO HE TpeOyeTCsl.

(  Npumevanue )

Briok-cxema — 370 rpacmdeckoe n3obpaxkeHne anroputma B BUAe Nrockux uryp, coeam-
HEHHbIX NHUSMU. Brnok-cxema npeacTaBnsieT cobow cTaHAapTHbIA cnocob 3anucy anro-
puTMa u cywlecTByeT rocyaapctBeHHbii ctangapT (FTOCT), cogepxalmin nepeyeHb npasuri
NOCTPOEHNs1 BIOK-CXEM.

[Tocne hopMynMpoOBKH 331a4U M ONIPEAETICHHOCTH C aJITOPUTMOM TeperieM K KOANpOBa-
Huto. s aToro B TekctoBoM penaktope cpeabl Turbo Pascal ciemyer mabpaTh Tekct
nporpaMmsl (JIMCTUHT 1.2), KOTOpas peanusyeT NOCTABICHHYIO 3a/1a4y.

JNnuctnHr 1.2. BeluncneHune KBagpaTa uucna, BBOAMMOro C KnaBuaTypbl

program listing 1 2;
var
N:integer;
begin
read (N) ;
N:=N*N;
write (' KBampaT BBemeHHOTO umcja paBeH ',N)
end.
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Hogoe xitoueBoe ci10Bo, KOTOPOE HaM 371eCh BCTPETUIIOCH, 3TO var. OHO O3HAa4YaeT Havya-
710 00sacTy OOBSBIICHNUS IEPEMEHHBIX B IIPOrpaMMe.

( Npumevanme )

CokpalleHue var 06pa3oBaHo OT aHrnunckoro "variable" (nepemexHas).

B texcTe maHHOMN IMporpaMMbl HaM TakyKe BCTPETHIICA ONepaTop npuceausanus (0003Ha-
qaeTcs Mapoi CIEAYIOIUX APYT 3a JIPyroM CHMBOJIOB: JBOETOYME M 3HAK PABEHCTBA).
D10 Hamboyee YacTO MCIONB3YEMBIA OIepaTrop, KOTOPHIA padoTaeT ClemyroImuM o0pa-
30M: CHayajla BBIUHMCIISIETCS BBIpa)KCHUE, CTOSIIEE cnpasa OT OIepaTopa MpPUCBAUBAHUS
:=, @ 3aTeM pe3yJIbTAT 3alMCBHIBACTCS B IIEPEMEHHYIO, CTOAIIYIO ce6d OT JAaHHOTO 3HAKa.
Hanpumep, mocse BHIOIHEHNUS OTiepaTopa

K:=K+2;
TeKyIlee 3HaYCHUE MMIEPEMEHHON K YBEJTUUHUTCS HA 2.

BaxHO OTMETHTB, UTO CIIpaBa OT ONepaTopa MPUCBAMBAHUSA MOXKET pacrojaraTbcs Jr0oe
YHUCIIO MO0 BBIPOKEHHUE, a ClieBa 00513aTENIbHO JTOJDKHO HAXOIUThCS MMs IEPEMEHHON
(MBI TOMKHBI YKa3aTh CHCTEME — KyJa CJIEIyeT 3alucaTh Pe3yNbTaT BBEIYMCICHUS WU
mpocto ganHoe). [Ipu 3ToM THN pe3ynbTara BBIPAXKECHHUS CIpaBa JIODKEH OBITh TAKHM,
9TOOBI OH MTOMENIAJICS B TIEPEMEHHYIO CIIEBa OT OTepaTopa MPHCBANBaHUS.

IIponomxum paccmoTpeHue coaepkanus auctunra 1.2. Ilocie Hadanga mporpaMmsl pac-
110J1araeTcsi CTpoKa, rie onpeaessiercs: epeMeHHas N. JleJo B TOM, 4TO JaHHbIE, C KOTO-
peIMH MBI paboTaeMm, HEOOXOAUMO TAE-TO XpaHUTh. W 1 3TOro mpeaHa3HavaeTcs oc-
HOBHas (OmepaTuBHas) MaMsATh KOMIbIOTepa. Takas mamsTh COCTOMT M3 Habopa OIHO-
TUIHBIX SYEEK, IPU OTOM KaKAas siueiika MMeeT CBOM HOMeEp, KOTOPBIH Ha3bIBAETCS
adpecom. YtoObl HE paboOTaTh C aJpecaMu SUEeK HANpAMYIO (He 3allOMHUHATH JJTUHHBIE
YHCIIOBBIE aJipeca S4eeK), MPeayCMOTPeHa BO3MOKHOCTh MPUCBOCHUSA SYEHKaM CHUMBO-
JMYECKOro MMeHu (uaeHTudukatopa). Bo BTopoii cTpoke TeKcTa, MPUBEACHHOTO B JIHC-
TUHTE 1.2, MBI MCIIOJIB30BAIM KIIIOYEBOE CIIOBO var, KOTOPOE TOBOPUT O TOM, YTO IOCIIE
HEro OMpENeNIoTCa TIepeMEeHHbBIE MTPorpaMMbl. B Hamiem ciydae 3TO mepeMeHHas N, U
IUIL Hee Mbl YKa3alM TUIl integer, KOTOPBIA OIpenesseT LeJI0YUCIeHHOe AaHHoe. [l
MEPEMEHHBIX YKa3aHHOT'O THIIA B TIAMSTH OTBOAMUTCS 16 Out (16 MBOMYHBIX Pa3psiioB HITH
2 Gaiita). [Tpu 3TOM YKCHa, XpaHSIIUECS B IEPEMEHHBIX THIIA integer, SBISIOTCS 3HAKO-
BBIMH, ¥ X JIMAa30H coctasnser ot -2% o 2'°-1 [1, 2].

( MNpumevanme )

Mockonbky Ntobble AaHHbIE B NAMATU KOMMbIOTEPA XPaHATCS B ABOUMYHOW CUCTEME cYUChe-
HUSI, TO KPOME MMEHW MepeMeHHON obsa3aTenbHO crieqyeT NPUCBOUTL U mur, ONpeaensito-
Wnii uanasoH 3HavyeHul, NPUHUMAEMbIX NEePEMEHHON, U criocob ee 06pabomku BbIMUCTIN-
TENbHOW CUCTEMON.

be3 nononHutensHON MHpOpPMAIMK O mune NAHHBIX, XPAHSIIUXCS B HEKOTOPOH sueike
[aMsTH, KOMITBIOTEPY OBbLIO ObI HEBO3MOXKHO PELIUTh, YTO UMEHHO MPEICTABIISIFOT COO0H
9TH AaHHBIe. Harmpumep, 65 MOXKeT OBITH MPOCTO YUCIIOM B IECATUYHOW CHCTEME CUHCIIe-
HHS, 2 MOXET SIBIIATHCS KOJOM OYKBBI aHTJIMMCKOro andaButa 'A' — BCE CHMBOIBI B
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kommbiotepe npeacraBieHsl ASClI-xkooamu (American Standard Code for Information
Interchange, aMmepuKkaHCKHIA CTaHAAPTHBINA KOJl 0OMeHa nHpopmanweit) [1].

Nwmena (mpeHTHUKATOPHI) MMEPEMEHHBIX CIEeIyeT BBIOMPATh CaMOCTOSTENBHO, U B pac-
CMaTpPUBaEMOii IPOrpaMMe Mbl BHIOpaJIM B Ka4e€CTBE MMEHU CIUHCTBECHHOW MEPEMEHHOMN
uaeHTudukarop N. JlroOble MMEHa mepeMeHHBIX B s3blke Ilackamb ctposTcs mo cie-
IOYIOLINM TpaBHJIaM:

0O wMeHa MOTYT BKJIIOYATh JIATUHCKHE OYKBBI, MU(PHI M 3HAK MOMYepKUBAHUS (OyKBBI
pycckoro andaBuTta He TOHKHBI BXOAUTH B COCTaB UICHTHU(PUKATOPA);

O WM COCTOUT U3 OJHOI'O CJIOBA, a €ClIK TpebyeTcs mpoles B UMEHH, TO OH 3aMEHSIETCs
Ha TOJYepKuBaHue (St 1 OyJeT MpaBWIbHBIM BapHaHTOM JJIS UMEHHM, a St 1 IpUBe-
JIeT K OLIMOKE Ha 3Tare KOMITWISIIMY TEKCTa MPOrPaMMBbl);

O uMs Bcerga HAUYMHACTCS C 6YKBLI 0o co 3HaKa OOAYCPKHUBAHUA,
a MCXKAY ABYMA UMCHAMU JOJIKCH paCIIoiararbCsi, KaKk MUHUMYM, OJJUH np06en;

O npomMCHBIE M CTPOYHBIC OYKBBI B MMEHAaX HE PA3JIMYAIOTCS KOMIMJIATOPOM sI3bIKa
ITackanb (21 1 z1 — 3TO OJTHO H TO K€ UMS);

0 uMeHa NepeMeHHBIX He MOTYT COBIIAJATh C 3ape3ePBHUPOBAHHBIMU B S3BIKE KIH0U€BbI-
mu (cryscebnvimu) crosamu (HampuMep, Helb3sl Ha3BaTh begin HU OJHY IIEPEMEHHYIO
B IIpOrpamme);

0 mMakcuMaabHOE YHCIO CHMBOJIOB, pacmo3HaBaeMblx cuctemoir Turbo Pascal, B umenu
paBHsieTcst 63, OJTHAKO Ha MPAKTHUKE MPAKTHYECKH BCET/Ia HCIONB3YIOTCS MMEHa, He
npesbimaone 10—20 cuMBoIIOB.

( Npumevanme )

B nporpammax, npMBoaMMbIX B KHWUre, Mbl ByieM UCMorb3oBaTh CreayoLLmin cTunb Beibopa
MMeH nepeMeHHbIX: Nepsas 6yka ByaeT NponucHON, a nocneayoLmne — CTPOUHbIMU.

Bepremcs k nuctuHry 1.2, r7e mocsie onucaHus MepeMEHHON PacoararoTcs TpU ornepa-
Topa. [1epBbIif U3 HUX MPECTABIIET COOOM CTAaHIAPTHYIO KOMaHy (read) BBOJA TAHHBIX
¢ KiaBHaTyphbl. B ckoOKax yka3zaHO, 4TO BBEJEHHBIE JaHHBIE (UKCHPYIOTCS B IEpPEMEH-
moii N. ITocie aToro pacmosaraercst oreparop (0003HAYaETCs 3HAKOM *), KOTOPBIN peaiu-
3yeT YMHOKEHHE — 3HAYCHUE MEPEMEHHON YMHOXAeTcsl Ha caMo ce0si. PaKTHUECKH 3TO
SIBJISIETCST BO3BEIEHUEM MCXOJHOTO 3HAYEHHS B KBaapar. Pe3ynabTar MmepeMHOKEHHUS 3a-
HOCHUTCSI OOpPAaTHO B MEPEMEHHYIO N (B SYEHKY MaMsITH, KOTOPYIO Mbl OTBEIH JUIs Tiepe-
MEHHOI).

3aMeTHM, 4TO BBEJCHHOE C KIABHATYPhl 3HAYEHHE JIOJDKHO MPEACTaBIATh CO00H 1enoe
YUCIIO (THIT integer), M B CIIy4ae BBOJla HaOopa OYKB BMECTO IIEJIOTO YHCIIa TIPH BHITTOJ-
HEHUU MPOTrPaMMbI MPOU30KAET OMIMOKA. DTO CBSI3aHO C TEM, YTO ONEpallysl yMHOXKCHUS
JUISL CTPOK U CHMBOJIOB OTCYTCTBYET.

[Tocne BBITIOJIHEHUS YMHOXEHUSI B IPOrpaMMe pacroiaraeTcsi KOMaHaa BbiBoJa UH(OP-
Maruu Ha 3kpaH. [Ipu sToM yepes 3ansaTyro He0OOXOAMMO TIEPEUNCITUTH TaHHbIE, KOTOPBIS
ClIeJlyeT BBIBECTH. B TaHHOM mpuMepe Mbl BHIBOJUM Ha SKpaH TEKCT, KOTOPBIA WHGOP-
MHUPYET TOJb30BaTes (TEKCT B KOMAaHJE write JOJDKCH 3aKIIIOYAThCS B OJMHAPHBIC
KaBBIYKH), & TAK)KE 3HAYCHHUE TIEPEMEHHOM N.
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Baxno 3aMETUTD, YTO TOYKY IOCJIC KJIIIOUEBOI'O CJIOBa end B KOHIIE mporpaMmbl CTaBUTb
HYKHO 0053aTeNbHO.

CTpyKkTypa nporpammbl

[locne nByX paccMOTPEHHBIX MPOCTHIX MPAKTUYECKUX MPUMEPOB MPUBEAEM Ternepb 00-
LIYIO CTPYKTYpy porpaMMbl Ha si3bike ITackans:

program name prog
{Pasmes omnmcaHmi}
begin

{VicnonmuuTEeNbHEDL pPa3Ied }
end.

B Hauane nporpammel, Kak MBI yXKe 3HaeM, pacrojaraercsi HeoOs3aTebHbBII 3ar0J0BOK,
COCTOSIIIMHN M3 KIIIOYEBOTO CJIOBA program U UMEHH POTPaMMBbI. B 3arojoBke MOTyT Tak-
K€ TPHUCYTCTBOBATh MapaMeTphl, C MOMOIIBI0 KOTOPHIX IporpamMma B3aHMMOJAEHCTBYET
C BHEIIHUM MHpOM. MIMeHa nmporpamm Mo3BOJISIOT MPOrPAMMHCTY UX OBICTPO HIACHTH(U-
LUPOBATh, IO3TOMY UMH KeJaTeJIbHO HE IPeHeOperaTh.

B mporpaMme MOHO HCHONB30BaTh KOMMeHmapuu — TOSCHUTENBbHBIA TeKCT. TekcT
KOMMEHTapus JTOJDKEH OBITh OKpY>KeH JTr00 (GUTypHBIMU CKOOKamH ({...}), mubo cie-
JYIOUIMMH TTapaMy CHMBOJIOB: KpyTJiasi CKoOKa 1 3Be3i0uka. Hampumep:

(* TEKCT KOMMEHTapMusI *).

KomMmenTapuii MOXXHO 3ammcarh B JIIOOOM MeCTe HPOTPaMMBbl, TAE Pa3pelieH Mpooel.
CuMBOJIaMA KOMMEHTapUs YI0OHO TOIB30BATHCS MPHU OTIIAIKE MPOTPaMM IS BPEMEH-
HOTO MCKIJIFOUEHUS TPYIIIBI OllepaTopoB. B aToM ciydyae ¢parMeHT, 3aKIItOYCHHBIN B CHM-
BOJIbI KOMMEHTApHsi, BOCIIPUHUMAETCS KOMIIWJIATOPOM KaK KOMMEHTapHil, U cieioBa-
TEJNBHO, HEe OYIET BHITIOIHEH.

B paszznene onucanuit He0OX0IMMO OOBSIBUTH BCE BCTPEUAIONINECS B IIPOTPaMME JIaHHBIE.
OT0 KacaeTcsi MepeMEeHHbIX, KOHCTaHT U T. A. Baxkno, 4roObl Bce omucaHUs O0BEKTOB
MporpaMMbl OBUTH CIENaHBI 10 TOr0, KaKk OHM OyIyT MCHOJIb30BaThes. B pasaene ommca-
HUH MOXHO BBIJIETUTH HECKOJIBKO TIOAPA3/IENOB:

a0 pa3deﬂ ONnuUCaHusl KOHCmaHm (B OTJIMYHC OT NCPEMCHHBIX KOHCTAHTLI HC U3MCHAIOTCA
B o1i€paTopax UCHOJIHUTCIIBHOT'O pa3z[ena);

O paszoen onucanus nepemenHbiXx;

O pazden onucanus memox (nepesa MOOBIM ONEPATOPOM MOXKHO MOCTaBHTH METKY, KO-
TOpasi TO3BOJIUT BBITIOIHUTH ITEPEX0]T Ha HETO C TIOMOIIBIO OTIepaTopa goto U3 IOOOTO
MeCTa MPOrPaMMBEI);

O pasoden obvasnenus munog (KpOMe yKe UMEIOIINXCS TUIIOB TaHHBIX B CHCTEME MOYHO
OIPEACITUTh U CBOH IMOJIb30BATEIILCKHUE THIIHI);

O pazoden 011 nNOOKMOYEHUST CIMAHOAPMHBIX U NOJL308AMENbCKUX OUOIUOMEUHBIX MO-
oyneli;
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O paszden onucanus npoyedyp u @yukyuti (3T0 HparMeHThl IPOrPAMMHOIO KOJa, KOTO-
pBI€ BBI3BIBAIOTCS KaK €UHOE ENI0e).

B ncnomHuTenIEHOM pasene pacroiaoKeHbl HHCTPYKIMHU (OTIepaTophl), KOTOPBIE OIpee-
JSIOT alTOPUTM 00pabOTKU JaHHBIX. BakHO, YTO 3TOT paszjmen o0s3aTeNbHO AODKEH Ha-
YHHATHCS C KIFOUEBOTO CJIOBA begin, a 3aBEPLIATHCS KIIOUYEBBIM CJIOBOM end. (C TOUYKOI
B KOHIIE).

Onepatops! B nporpaMMax Ha I[lackane He mpuBs3aHbl K KOHKPETHOM MO3MLIUU CTPOKH.
Paszpemiaercsa B 0JHOHN CTpoke pa3MeliaTh HECKOIBKO OMEPATOPOB, PA3LAEISAS UX TOUKOU
C 3aIATOM.

Tunbl AaHHBbIX

Hns perenust mo00H 3a7a4d € HCIOJB30BAHMEM MPOIPAMMHPOBAHMS MPOU3BOISTCS
JEHCTBYS HaJl ONPENEICHHBIMH JaHHBIMH. OTH JaHHBIE MOTYT HMETh pa3Hble TUIBIL. Tun
OGHHBIX OTPENEIieT MHOKECTBO 3HAUYCHHH, KOTOPbIE MOTI'YT NPMHUMATh OOBEKTHI HPO-
rpaMMbl (KOHCTAHTHI U TlepeMeHHbIe). Takke THUIl OmpeaenseT U COBOKYIMHOCTh JeHcT-
BUH, KOTOpbIE MOYKHO BBINOJHATH HaJA JaHHBIMH oOINpeieieHHoro Tuma. Hampumep,
C YHCIaMH MOXHO BBIIOJHATH OOJBIIONW HAaOOp AEHUCTBHH (CIOKEHHE, BBIYMTAHHE,
YMHOKEHHE, JICIICHUE U T. 1I.), @ CTPOKH MOKHO TOJIBKO CKJIa/IbIBATh.

Bce Tumbl 1aHHBIX, KOTOPBIE HCIOB3YIOTCS B cucteMe Turbo Pascal, MoxHO pa3nenuthb
Ha IPYIIbL:

O ckansipHble (WK TPOCTHIE);
O cTpyKTYpHpOBaHHEIE (COCTABHEIE).

Ckansapuvie TUIBI B CBOK OUYEpPEAb MOAPA3IEIAIOTCS HA CMaHOapmHuble U NONb306amelb-
ckue. CTaHOapTHbIE TUIBI 3aJ105keHbI B cucteMy Turbo Pascal u k HUM oTHOCSTCA: LIETO-
YHCJICHHBIC, BEIIECTBEHHBIE, CUMBOJIbHbIE, Jornyeckue (OyneBrl) U ykaszarenu. Karero-
pHsl CTPYKTYPHPOBAHHBIX THIOB (CTPOKH, MacCHBBI, MHOXKECTBA, 3allMCH U (aiibl) pac-
CMOTpPEHA B MOCIIEAYIOIINX IJIaBAX.

Tun JAaHHBIX OYCHbL BAXKCH IIPpU BBIACICHUU IMMaMATH I10J IMCPEMCHHBLIC. DTO CBSI3aHO
C TEM, YTO KaKAOMY THUIY JAHHBIX COOTBCTCTBYCT OIPCACIICHHOC YHNCJIO 0alTOB MaMITH
KOMIIBIOTEpA.

PaccmoTpuMm, 4TO TIpeicTaBNSIOT cOOOW CTaHAApTHBIE TUIBI JaHHBIX B cucteme Turbo
Pascal. B npumepe nuctunra 1.2 Mbl y)ke BCTPETHINCEH C OJTHUM U3 THIIOB JaHHBIX.

[Ipu opraHu3anuu BEIYUCICHHUN MTPOrPAMMUCTBI HAMOOJIEE YACTO UCTOIB3YIOT LEI0YHUC-
JICHHBIC THUIIBI JIAHHBIX, MIEpeUYeHb KOTOPBIX TpejcTaBiieH B Tabm. 1.1. 3nech ykazaHbl MU-
HUMAaJIbHBIE 1 MAaKCHMAJIbHBIC 3HAUSHHUS JJIs1 KQKJIOTO THTIA TAHHBIX, & TAKKE KOJTHYECTBO
OTBOJIMMBIX JIUIsl HUX 0aWTOB B MaMsiTH KOMIbIOTepa. JIeWCTBHs HAJ LENbIMH YHCIAMH
YKa3aHHBIX TUIIOB OIPEJIEICHBI JIUIIH TOT/Ia, KOT/Ia UCXOAHBIC JaHHbIC (ONepaH/Ibl) U pe-
3yJbTAT JIGKAT B 33JJaHHOM MHTEpBaJie. B MPOTUBHOM cilyyae BO3HUKACT NepenoiHeHue
[1]. IIpuBemeM mpuMep OTHCAHMS HECKOJIBKUX ITEPEMEHHBIX IIEIOYUCIICHHOTO THTIA!
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var
A: integer;
B: longint;
C: byte;

Kak m3BectHO [1, 2], uncia B BEIYUCIUTENFHOW CUCTEME TPEICTABICHBI B IBOMYHOM CHC-
TEME CUMCIICHUS U Ha KaXI0€ YHMCIO B ONEPAaTHBHOM MaMATH OTBOIMUTCS OIpEIeSICHHOE
KOJIMYECTBO pa3psaoB (OMTOB). B 3TOM miaHe mpoKOMMEHTHPYEM HcToib3yemble B [lac-
KaJjie 1eJIble YHCIIOBBIC TUIBI JaHHBIX. TaK, HAaMMEHbIIEee YHUCIO Pa3psiaoB (8) UMEIOT THU-
bl shortint M byte. B ciydae ncnonb30BaHHS shortint MMUHUMAJIbHOE YHCIO PABHO
-128, a makcumansHOe 127. Takoi THI JaHHBIX MO3BOJISIET PadOTaTh TOJIBKO C KOPOTKH-
MU 3HaKOBBIMHU 4HcIaMU. Eciin jxe BOCIONB30BaThCsl TUIIOM byte, TO HaM MPEIOCTABIIS-
€TCs BO3MOKHOCTH pabOThI TOJIBKO ¢ 0€33HAKOBBIMU YHUCIaMU (HO MakCHMAJIbHOE 3Hade-
HUE B 3TOM ciIy4ae OyaeT OoJbIie).

Jiist BeIYMCTICHUH HanboJee 4acTo UCIONB3YETCsl THI integer (TIOJ JAHHOE OTBOJUTCS
16 IBOMYHBIX Pa3PSIOB), B KOTOPOM MHHHAMATBHOE YHCIO paBHO -2'°, a camoe GobIroe
TOIOXKHUTENbHOE paBHsercs 2'°-1. Eciu TpeGyeTcst 0Tpa3uTh GONbIIME LETbIe YHCIa, TO
CJIEZYEeT BOCIOJIb30BaThCA TUIIOM longint. B 3TOM ciydae 4yncia MOTYT IPUHUMATD 3HA-
qenns B uHTEpBase oT -2°" 10 231,

He Bce qucia, ¢ KOTOPbIMU MIPUXOAUTCA paGOTaTB, SBJIAIOTCA IICJIBIMMU. B GonpimHCcTBE
BBIYMCJICHHI HCIIOJIB3YHOTCA ILpO6HLIe gpciia. C TOUku 3PpCHUA MATCMATHUKU TAKUX YUCCII
0eCKOHEYHO MHOr0. UTo ke KacaeTcsl BRIUUCIUTEIbHON CHUCTEMBI, TO UX TAKXKE MHOI'O, HO
06].[166 KOJIMYECTBO B OTOM CJIy4a€ KOHCYHO.

JpoOHble unciia, KpoMe IEeN0N YacTH, BKIFOYAIOT elle M JIPOOHYI0 COCTaBISIONIYIO, OT-
JENIEMYI0 OT LEJION pa3/ienuTeneM (B Ka4eCcTBE pas[eNuTeNs UCTIONIb3yeTcs To4ka). Ta-
KM€ YHUClia IPUHATO HA3BIBATh GewyecmeenHbimu, B Ilackane cymecTByeT HECKOJIBKO Be-
MECTBEHHBIX THUTIOB JIJIST YUCIIOBBIX JTAHHBIX.

( MNpumeuanne )

BellecTBeHHbIe TUMbI AaHHbLIX 3aHUMatoT oT 4-x Ao 10-Tn GanTos.

s 3anucy BEIeCTBEHHBIX 4Kcen B sA3bIke llackanb MOKHO MCHONB30BaTh 0ObIUHbIN U
aKcnoHenyuanvHui hopmar 3anucu. [lpuBesem B kauecTBe MpUMepa HECKOIBKO BEIIECT-
BEHHBIX YHCeJ B 3HAaKOMOM 00bIYHOM (opmare: 4.5; -9.778; 90.678.
[Ipu ucnoNb30BaHUM DKCTIOHEHIIUAILHOTO (opMaTa B 3alMCH YWCIIA BBIJCISIOTCS JBE
KOMIIOHEHTBI: MaHTHCCA U MOPSIOK. B 3TOM ciydyae 4uciio mpencTaBisieTcsi B BUJIE MaH-
THUCCHI, yMHOKEHHOH Ha 10 B onpeaereHHON CTeNeHH (CTENEHb COOTBETCTBYET MOPSAKY).
[IpuBenem npumMep HECKOJIBKUX YHCEIN B TAKOM (hopmare:
03 4700 = 4.7 -10°, uto B ykazauuoM dopmare BersauT 4.7000000E+03.
[ -25000 = -2.5 -10* unu B yxasannoM (opmare -2.5000000E+04.

_ -4
O -0.0005 =-5 -10™ umm -5.0000000E-04.

HO,[[‘lepKHCM, 4yTo B s3bIKe Ilackaib Ipu 3aliiuCyu BCHICCTBECHHBIX YHMCCJII OCHOBAHUEC 10
3aMCHACTCs Ha 6y1(By E, I0CJIC KOTOpOﬁ pasMCIIacTCA 3HAUCHUEC MMOPAaKaA. Ecnu BhI YBU-
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AUTE HOILO6HI)IG YyHucJlia B pe3ynLTaTe BBIIIOJIHCHHBIX BLI‘II/ICJ]CHI/II\/'I, TO HC YILI/IBHSII‘/'ITCCI).
B Tabn. 1.2 mpuBeAeHb BapHaHTHl BEIECTBEHHBIX THIIOB JAHHBIX B cucTeme Turbo
Pascal.

Tabnuuya 1.1. LlenoyucneHHbie murbl 0aHHbIX 8 Turbo Pascal

Tun Owvana3oH 3Ha4YeHun Pa3mep B 6amnTax
byte 0...255 1
word 0...65535 2
integer -32768...32767 2
shortint -128...127 1
longint -2147483648...2147483647 4

Tabnuuya 1.2. BewecmeeHHble murbl 0aHHbIX 8 Turbo Pascal

Tun Onana3oH 3HaYeHun MaHTucca Pa3mep B 6amnTax
real 2.9E-39...1.7E38 11—12 6
single 1.5E-45...3.4E38 7—8 4
double 5.0E-324...1.7E308 15—16 8
extented 3.4E-49321...1E4932 19—20 10

[IpuBenemM npumep onucaHusi IEPEMEHHBIX BELIECTBEHHOTO TUIIA B MPOrpaMMe Ha SI3bIKE
ITackans:

var K: real;
W: double;

ITocne Takoro omnpemeneHus yK€ MOXXHO B O0JACTH HUCIIOJTHUTEIBHBIX ONEPAaTOPOB IMPO-
rpaMMBbI paboTaTh ¢ IEpEeMEHHBIME K U W. Hampumep, BEITIOTHUTE CIIETYIOIIee MPUCBOEC-
HUE 3HAYECHUIL:

K:=99.5; W:=9.157;

[Tockonbky pa3mep mamMsATH, OTBOJUMON IOJ MAHTUCCY U MOPSAJOK, OTPaHUYEH, TO Belle-
CTBEHHBIE YMCIIa BCErJla MPEACTABISAIOTCS B MaMATH KOMIIBIOTEpA ¢ HEKOTOPOI Morpemi-
HocThlo. Hampumep, mpocTeiiinas BeuiecTBeHHass ApoOb 2/3 JaeT B JECATUYHOM Ipell-
CTaBJICHUU 0, 666666... M HE3aBHCHMO OT pa3Mepa IaMATH, BbIISJIAEMON Il 4HCIia,
HEBO3MOXKHO XpaHHUTh BCe HUQPHI ero JpoOHON YacTH.

BemecTtBenHple 4Yumclia B BBIYMCIUTEIIBHON CHCTEME MMPpEACTAaBJICHBI HpI/I6J'H/I)KCHHO u
apI/I(bMCTI/ILIeCKI/IC ):[eﬁCTBPISI HaJa HUMH TAKXKC BBIITOJTHAKOTCA HpI/I6J'H/I)KCHHO.

Hns mpencraBieHus OJUHOYHBIX CUMBOJIOB (OykB, HU(p M psna Ipyrux CHMBOJIOB)
B Ilackane npenHasHaueH cume01bHbIY TUN JAHHBIX. [ Kakoi epeMeHHON JTaHHOrO
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THUINA B TaMATH OTBOAMUTCS 1 OaiiT, a i OMMCaHUs NCIONB3YETCs KIIFOYEBOE CIIOBO char.
[IpuBenem npumep onucaHust HaOopa MepeMEHHBIX CUMBOJIBHOTO THIIA!

var
X1,X2,X3:char;

Ilocne 3TOro ¢ HUMU MOXKHO paGOTaTB, B YaCTHOCTH, IPHUCBOUTH CO3OaHHBIM IIEPEMECH-
HBIM 3HA4YCHUA. I[J'ISI 9TOro CJICAYECT HCIIOJIb30BaThb OAMHAPHBIC KaBBIYKU (H606XOI[I/IMO
IMOMECTUTH CUMBOJI B OAMHAPHBIC KaBLIqKH)Z

X1l:= 'A';
X2:= '1";
X3:= "+';

B pesynbrare B epeMeHHYI0 X1 OyJeT 3aHECEH KOJl aHTIMicKoi OykBbI A. Kak yxke ro-
BOPHIIOCH, KaXJIOMY CHMBOJIy COOTBETCTBYET CBOH KOJ, KOTOPBIM 3aHMMaeT 8 OUT WiH
1 GaiiT. 1 BMecTO OJMHAPHBIX KaBBIYEK MPH 0003HAYEHUH CHMBOJIA MOXKHO HCIOJIB30-
BaTh 3HAK #, 32 KOTOPBIM CIEAYeT IOMECTUTh KOJ cuMBoJa. Hanmpumep, MOXkHO HanmucaTthb
#65 BMECTO aHINIMHCKOM OykBbI A. OJTHAKO UCTIOJIH30BAHHUE YMCIOBOTO KO/a BMECTO yKa-
3aHUSI CaMOr'0 CHMBOJIA Pa3yMHO HCIOJIb30BATh TOJBKO ISl CIICIHATIBHBIX (CITY)KEOHBIX )
CHUMBOJIOB, KOTOpPBIE HE MMEIOT SKPAHHOTO NpescTaBienus. Hanpumep:

0 #07 — mojaya KOPOTKOT'O 3ByKOBOT'O CUTHAJA;

0 #08 — cMelIeHHe Kypcopa Ha OIHY NO3ULIUIO Ha3asm;
O #10 — ropu3oHTaIbHAS TAOYIALNS;
m

#13 — BO3BPAT KapeTKH WM TEPEeBOJA CTPOKH (COOTBETCTBYET HAXKATHIO KIIABUIIIH
<Enter>);

O #26 — koHe1 ¢aiina (cooTBeTCTBYeT KOMOMHALMH Kiapuil <Ctrl>+<Z>);
O #32 — npole.

Kpome yxe ynoMsHyTHIX THIIOB JaHHBIX, B [lackane ucmonb3yercs rocuueckuti (Ipyroe
Ha3BaHHe — OyneBbld THI). KilroueBoe CIIOBO JUIsl YKa3aHHs NaHHOTO THUIA — boolean.
ﬂaHHBIe 9TOTr0 THUIIA MOFYT HpI/IHI/IMaTI) TOJIBKO JBa BO3MOXHBIX 3HAYCHUS . true (I/ICTI/IHa)
U false (J105b). [IpuBeeM npuMep onucaHus NEPEMEHHBIX TAKOTO THITA B TPOrpaMMe Ha
s3e1Kke Ilackans:

var
Al,A2,A3:boolean;

JIOHOJ'IHI/ITGHBHO K CTaHAAPTHBIM THIIaM B SA3BIKC ITackans MOXKHO HMCIIOJIB30BATh MOIL30-
BaTCIIbCKUEC TUIIBI JaHHBIX. K HHM OoTHOCSTCS:

O uHTEpBAIBHBIN (OTPAaHHMYEHHBIN ) THIT WK TAATIA30H;
O nepeducIuMbIi THII.

B nenom moxxHO CKa3aTb, YTO JAHHBIC THIIBI UCITIOJIB3YIOTCA JJId OTPpaHUYCHUA KOJIUYECT-
Ba 3H8J-ICHPII>1, IIPUHUMACMBIX IIEPEMCHHBIMH. DT0 BechMa II0JIC3HO JJI1 UCKJIFOYCHHUA BO3-
MOYKHBIX OIINOOK IIpU BBOAC HUJIU IIPUCBOCHUU 3HAYCHUM.

HHmepsaﬂbelﬁ TUIl JAHHBIX MO3BOJIACT 3a/]aTh ABC KOHCTAHTLI, KOTOPLIC OHNPCACIIAIOT
T'paHHUIbl UBMCHEHUA IIEPEMEHHBIX JAHHOT'O THUIIA. 3HaueHue HCpBOfI KOHCTAHTBI JOJIZKHO
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ObITh MEHbIIE 3HaYCHUS BTOPO. CaMu OHM JOJKHBI OBITh LIETOYHUCICHHBIMH WIN CHM-
BOJILHBIMU. B 3ammcu ykazaHHs THIIA KOHCTaHTBI JOJDKHBI OBITH pa3JeNieHbl CIeTyIOUIH-
MU ApyT 3a Ipyrom Toukamu. Hampumep, onucaHuE HECKOJIBKUX NEPEMEHHBIX TaKOIO
THUIIA B IPOrpaMMe Ha A3bIKe []ackanb MOXKET BBINIAIETh TaK:

var
B1,B2,B3: -7..4;

Ilepeuucnumbiii mun NaHHBIX 33Ja€TCs IPOCTO HAOOPOM 3HAYEHUM, KOTOPbIE IIEPEMEHHAs
JAHHOTO TUIIAa MOXKET NMpuHuUMath. IlpuBeseM mpumep onucaHus NEPEMEHHBIX TAKOTO
THUIIa B TIporpamme Ha s3bike [lackans:

var
B1,B2,B3: (one,two,three);

B AAaHHOM CJIy4dac KaxKaast U3 TPCX YKa3aHHBIX NMCPCMCHHBIX MOKCT NPUHHUMATh TOJIBKO
OAHO U3 TPEX BO3MOKHBIX 3HaIIeHI/II71, KOTOPBIC YKa3aHbl B CKOOKax.

Cuctema Turbo Pascal, B oyinune ot psiga APYrux CHCTEM MPOrPaMMUPOBAHMUS, EpeN
UCIIOJIb30BAaHUEM TEX WIJIM MHBIX 00BEKTOB TPeOyeT WX 00s3aTeNIbHOTO OMUCAHUS C yKa-
3aHHEM THIIA JJAHHBIX. B MTOre 3TO MOBBIIMIAET KAa4E€CTBO MPOTpaMM U 3acCTPaxOBBIBAET
POrpaMMHUCTa OT BO3MOXKHBIX OIMMOOK. B MpoTHBHOM ciy4ae NMpUILIOCH OBl HAXOTUThH
Y MCTIPaBJISITh OLIMOKHU B IPOIIECCE BBITIOIHEHUSI TPOTPAMMBI.

B Turbo Pascal kpome yroMSHYTBIX THIIOB CYIIECTBYET MEXaHHU3M CO3/IaHUS HOBBIX TH-
II0OB JAHHBIX. ITocne 3TOro MoXHO OTBOAUTH NaMAThb NIOA NCPEMCHHBIC, UMCIOIINEC 3TOT
HOBBLIM THII JAHHBIX. Pa3z[ej1 OIIMCAaHUA THIIOB HAYHMHACTCA C KIIIOYCBOI'O CJIOBA type
U BBIIJIAAUT CICAYIOHIUM o6pa30M:
type

VMmaTuna = OmnmcanmeTwuna;

HpI/IBe,Z[eM OpuUMCp OMUCaHusd NEPEMCHHBIX C MPEABAPUTCIBHBIM OIPCACICHUCM IICPEC-
YUCJIIMMOTI'O THUIIA.
type
People= (Nike, Pete, Oleq) ;
var
B1,B2,B3: People;

351ech co31a HOBBIM THII JAHHBIX — People.

Onepau,vwl N BblpaxXeHus

Buipaoicenue onpeaenseT NOPSAAOK BBITOJHEHUS JACHCTBUN HAJ| JAHHBIMH U COCTOHT W3
OTIEPaH/IOB, KPYIJIBIX CKOOOK M 3HAKOB Omeparuii (TakKe B BRIPAXKEHHUH MOTYT MPUCYTCT-
BOBaTh (YHKIINW, HO 00 3TOM majnee). Hampumep, BhIpakeHHE MOXKET OBITH MTOCTPOEHO
TakK:

X1+X2* (Y1+Y2)

3/1ech MBI HCIIOBF30BAIA IMEHA TTEPEMEHHBIX (KOHCTAHT), 3HAKH CIIOKEHUS, YMHOKESHHS
1 KpyTJble CKOOKH IS YKa3aHWs MPHOPUTETHOCTH BBIUMCICHHN. Pazymeercs, mpu BbI-



3Hakomcmeo ¢ s3bikom [lackarb 29

YUCJICHUU BBIPAKCHHS BCE OOBEKTHI, KOTOPHIC COCTABJISIFOT BBIPAXKCHHE, JOJIKHBI OBITh
OTIpe/IeTICHBI.

B ITackane UMEOTCS TPU TUIIA BBIPAKECHUA:

O apugmemuueckue, KOTOpbIE NperHA3HAUCHBI IS apu(METHYECKUX IeHCTBUI Han
YHCIIaMU;

O noeuueckue — A CpaBHEHUS NaHHBIX;

O cumsobHble — IS paOOTHI C TEKCTOM.

CyIecTByIOT IB€ KaTETOPUH, Ha KOTOPBIE ICIATCS BCE OTIEPAIIAH:

O yuapHvle (IeHCTBHE HAJ OJHUM OIIEPAH]IOM), KOTOPEIX B [lackane HEMHOTO;

O ounapmuvie (neicTBHE HAJA ABYMS OMEpPaHIaMH), KOTOPBIC COCTABIISIFOT OOJIBIIIMHCTBO.

ApudmeTnyeckue onepauum

B nporpaMMHBIX BBIYHCICHUSX HarnOoJIee IIMPOKO MPEACTaBICHbI apu(hMETHICCKUE OTIe-
painuu, KOTOopble NpuBeAcHBI B TaO. 1.3. B 370l Tabauile OOJBIIMHCTBO OINEpallHii
SIBIITFOTCS OMHAPHBIMY, 32 HCKITFOUSHHEM TPEX MOCIETHIX YHAPHBIX OTEepaIlHii.

Ta6nuuya 1.3. Apucbmemudeckue onepauyuu e Turbo Pascal

Onepauusa | [Oencrteue Tun onepaHaoB Tun pe3ynbTaTta
+ CnoxeHue Llenbin, BelwecTBeHHbIN Llenbin, BelwecTBeHHbIN
- BblunTtaHne Llenbin, BelecTBeHHbIN Llenbin, BelecTBeHHbIV
* YMHOXeHue Llenbin, BelecTBeHHbIV Llenbin, BelecTBeHHbIV
/ OeneHve Llenbin, BelwecTBeHHbIN Llenbin, BelecTBeHHbIN
div LienouncnexHoe genexve Llenbin Lienbin
mod OcTaTok OT AeneHus Llenbin Llenbin
and ApudmeTtunyeckoe "U" Llenbin Lienbin
shl MobuToBLIN CABUI BNEBO Llenbin Llenbin
shr Mo6uToBbIN cABUI BNpaBo Llenbin Llenbin
or ApudmeTtunyeckoe "UINN" Llenbin Lienbin
Xor ApudmeTtunyeckoe Llenbin Lienbin
"UckntovatoLee AJTN"
+ CoxpaHeHue 3Haka Llenbin, BelecTBEHHbIN Llenbin, BelecTBEHHbIN
(yHapHas onepauus)
- OTtpuuaHue 3Haka (yHapHas | Llenbin, BellecTBeHHbIN Llenbin, BelecTBEHHbIN
onepauusi)
not ApundmeTnyeckoe Llenbin Llenbin
oTpuuaHune (yHapHas
onepauusi)
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Kpome apudpmernueckux onepaumii (tadin. 1.3), B cucteme Turbo Pascal umeercss muo-
JKECTBO CTaHJAPTHBIX apupMETHUeCKUuX Mpouenyp 1 ¢yHkuuil. OHH MO3BOJSIOT MPOH3-
BOJIMTh TPUTOHOMETPUUYECKHE BBIYMCICHUS, W3BICKATh KBAJPATHBIA KOPEHb M3 YHCIA
U T. 1. O HUX MBI €llIe TOTOBOPHM Jajiee B 3TOH IJIaBe.

HekoTopsie n3 ykazanabpIx B Tabm. 1.3 oneparuii ABISIOTCS noOUmMoGbiMuU, T. €. TEHUCTBHE
BBITIONHSAETCS TTOOUTHO (ITOpa3psiAHO) HAA KaXABIM OMTOM (paspsmoMm) orepaHaa (ore-
paHaoB).

Apudmernueckoe "NU" (and) MPOU3BOIUT JTOTHIECKOE TIOOUTOBOE YMHOKECHHE OTIEPAH/IOB
B COOTBETCTBHU CO CIICYIOUIMMH NPaBUIIAMH:

O 1and 1 = 1;
O 1 and 0 = 0
O 0 and 1

Il
o

3 0 and ©

Il
o

31ech omnpeaeneHbl ASWCTBUS HAJA KKIOW Mapoil COOTBETCTBYIOIIUX OWTOB OIEPAaHIOB.
Hampumep, ecriu MbI coOrpaeMcsi BRIYUCIUTh BEIPAKESHHUE C YUCIAMHU B IECATUIHON CHC-
TeMe cYucieHus (5 and 11), TO HAa yPOBHE KOMITBIOTEPHBIX BBIYUCICHHA 3TO BBITJISIIUT
TakK:

0000 0101 and 0000 1011 = 0000 0001.

3aechk ucxomausle uncia (5 u 11) 3amucadsl B IECITHYHON CHCTEME CUMCICHUS, HO B KOM-
NBIOTEPE OHM XpaHATCS B ABoMyHOU cucteMe [1]. U Hanx kaxmoil mapoil COOTBETCTBYIO-
X OWTOB YHCEN TPOU3BOIUTCS OTEpallysl JIOTHYECKOT0 YMHOXKEHHUS and. B pe3ysnbrare
BBIYUCIICHUS IOJYYUM OTBET:

5 and 11 = 1.

Apudpmerrnueckoe "MIIN" (or) MPOU3BOIUT JIOTHYECKOE MOOUTOBOE CIIOKEHHUE OlepaH-
JIOB B COOTBETCTBUH CO CIEAYIOIINMH MPaBUIIaAMH:

0 1or1-=1,
0 1oro0 =1,
0 0or1-=1,
3 0or0=0

HaHpI/IMCp, €CJIM MBI co61/1paeMcsI BBIYHCIINTH BBIPAXKCHUE: 17 or 3, TO HA YPOBHE KOM-
NbIOTECPHBIX BBIYMCJICHHUH 3TO BBITTIAOUT TaK:

0001 0001 or 0000 0011 = 0001 OO11.

B pe3ynbTaTe nosyunm:

17 or 3 = 10.

IToOUTOBBIN CABUT shl IPHUBOIUT K CABUTY OMTOB YHCIIA A BIIEBO HAa N OUTOB:

A shl N.
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